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Meroauueckune pekomMeHIaUHH 1S 00YHAIOMIHXCS
110 BBINOJIHEHHIO MPAKTHYECKHX 3aAHATHIT
1o yuedHoii aucuuniaune «OJM.09MATEMATUKA»
1o npogeccuu
08.10.10 MacTep KHIHIHO-KOMMYHAJIBHOIO X035iiCTBA
08.01.07 Macrep oGuecTpouTeabHbIX padoT
Texuosnornveckuii npopuan
(Ga3oBas noaroroeka, ouHas popma obyueHus )



MunucTepcTBO 00pa3oBaHusl, HAYKH U MOJOAEKHON MOTUTUKH
Kpacnomapckoro kpast
["ocynapcTBeHHOE aBTOHOMHOE MpodeccnoHaIbHOe 00pa3oBaTeIbHOE
yupexxaenne Kpacnomapckoro kpas
"Kanesckoii arpapHo-texHosnoruueckuil kommemk" (CAIIOY KKKATK)

PaccmoTpensl CornacoBaH:
Ha 3acenanun Y MO «lIpoektHo- Crapumii MeToaucT
UCCIIE0BATENbCKASL JEATEIBHOCThY

H.A.Omudupenko H.A.Koponéa

« » 2022 r. « » 2022 r.

Meroanyeckue peKOMeHAAlUM 1 00y4al0UIUXCs
10 BBINOJHEHUIO NPAKTUYECKUX 3aHATHH
no yuyeOHoi gucuumianie «OAILOOMATEMATHUKA»
1o npodgeccuu
08.10.10 Macrep KWJIHIIIHO-KOMMYHAJIbHOI'0 X0351/ICTBA
08.01.07 Macrep o0mecTpOUTEIbLHBIX Pa00T
TexHoaornyecknu npopuian
(6a3oBast moAr0TOBKA, OYHask (hopma OOyUeHHsI)

2022r.



Meroanueckne peKOMEHIAINUH 7151 O0YyJarOIINXCS 110 BBITIOIHEHUIO
MPaKTUYECKUX 3aHITHI pa3paboTanbl HA ocHOBe DenepanbHOro
roCcyapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa, paboueil mporpaMMbl y4eOHOU
no yueoHou aucturrae «OJIT.0OOMATEMATUKA»

o npodeccun
08.10.10 Mactep XKIWIHITHO-KOMMYHAJIBHOTO X03sI1ICTBa
08.01.07 Mactep o011ecTpOUTEIBbHBIX padOT
TexHonornyeckuit npoduiib
(6a3zoBas MoAroTOBKa, 0OuHas opMa 00yUueHUs)

Pa3zpabotunk: ABneeBa K.C.. — npenonasarens 'AIIOY KKKATK

PexomennoBano YMO «IIpoekTHo-HCClenOBaTENbCKAS  JEATEIbHOCTDY
'ATIOY KKKATK
[TpoToxon Ne OT « » 2022r.




Conepxxanue:
. BBenenue;
. Ob0mue MeToarYecKre YKa3aHUs 110 BBITIOJIHEHUIO MPAKTHYECKUX 3aHATHH;

. TpebGoBanust K pe3yibTaTaM BBITIOJHEHUS TMPAKTUYCCKUX M JT1a0OPaTOPHBIX
3aHIATHH,

. IlepeueHp NpakTUYECKHUX U JTA0OPATOPHBIX 3aHATHIA;
. Crircok nureparypsl;

. KoHTponnb ¥  oOLleHKa  pe3yJabTaTOB  BBIMOJHEHUS  NPAKTHUYECKUX
71a00paTOPHBIX 3aHSATUH.



BBenenue

Meroauueckue peKOMEHJAMU Ui  OOYyYalolUXCsl MO BBIOJHEHUIO
MPaKTUYECKUX 3aHATUM 10 JUCUMIUIMHE COCTAaBJICHbl B COOTBETCTBUHM C
denepaabHbIM  TOCYJIAPCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM, paboYuM
y4eOHBbIM IIJIaHOM, paboyeil MporpaMMoON U KaJeHAApHO-TEMATHUYECKUM IIJIaHOM
yaeoHou nuctuiuinabel «OJIT.OOMATEMATHUKA»

o nmpodeccuu

08.10.10 Macrep »XHIMITHO-KOMMYHAJIBHOTO X0O351MCTBA

08.01.07 Mactep 00111eCTpOUTENTBHBIX padOT

Texnomornueckuii  mpoduis  (0a3oBas MOATOTOBKA, O4YHas ¢opMma
oOy4eHwMS).

eas:

- 0000mIeHne, cucTeMaTu3alus, YrIyOJIeHHe, 3aKpEeIUICHHE MOTYyYEHHBIX
TEOPETUYECKUX 3HAHUM IO KOHKPETHBIM Te€MaM JUCIUILIAHBI;

3agaum:

- (opMHUpOBaHNE YMEHUHN MPUMEHATH MMOJIYYCHHBbIC 3HAHUS HA TPAKTHUKE,
peann3aluio eIMHCTBA MHTEIJICKTYaIbHON U MTPAKTUYECKOMN JESITEIIbHOCTH;

- BBIpa0OTKa MpHU PEIICHUH MMOCTAaBICHHBIX 33/1a4 TaKUX MPodhecCHOHATBHO

3HAUYUMBIX KQYEeCTB, KaK CAMOCTOSITEIbBHOCTh, OTBETCTBEHHOCTh, TOYHOCTb,

TBOpYECKasT MHUIIUATHBA.

[IpakTrueckrie ¥ J1aOOpaTOpPHBIC 3aHATHS HOCAT  PENPOTYKTHUBHBIH,
YaCTUYHO-TIOMCKOBBIN U MOWCKOBBIN XapakTep.



O0mue MeToAUYECKHE YKA3AHNS 10 BHINOJHEHUIO MPAKTHYECKUX H
JIA00PATOPHBIX 3aAHATHI

Hepeﬂ BBIIIOJTHCHUCM IIPAKTHYCCKHUX U J'Ia60paTOpHLIX 3aHSTUM HGO6XOI[I/IMO
IIOBTOPUTH I/I3y‘I€HHLIﬁ MaTtcpuall, OTBCTUTb Ha KOHTPOJBHBIC BOIIPOCHI,
BBIITIOJIHUTD 3aJaHUsA TCCTOBOI'O THIIA (HpH HaJII/IIII/II/I).

AJITOPUTM BBINOJHEHHUS NPAKTHYECKUX U JiadopaTopHbIx 3ansaTuii (JII13)
1. IIpoynTaTh MHCTPYKIIMIO MO BHIMOJHEHUIO MPAKTHYECKOIO 3aHATHUS
3amucath TeMy, Lelb, CpPEACTBA OOyYEHHUS MPAKTHUYECKOTO 3aHITHUS
(JTabopaTOPHOTO 3aHATHA)

[IpUCTYNIUTH K BBIIOJHEHUIO MPAKTUYECKOIO 3aHATHUS CIEAYSl HHCTPYKLHUU.
OdopMuUTh 3aMTUCH B TETPAIN IO MPEAT0KEHHOMY aITOPUTMY.
CdopmynupoBaTh U 3aMCaTh BBIBO.

3anucaTh JOMAalIHEE 3aJaHue.

N

ook w

TeTpanp I NPakTUYECKUX 3aHATHI MPOBEPSAETCS MPENOAABATEIEM IIOCIE
Ka)KI0W MPOBEACHHON pabOThl, OLIEHKU BBICTABIISIOTCS KaXKIOMY 00ydarolemycs,
C 3aHECEHHEM OLICHOK B KJIACCHBIN JKypHAJL.

Onenku 3a BoinosHeHue JII13 BeicTaBstoTCS MO MATUOAIBHOM cUcTEME U
YUUTBIBAIOTCS KaK [T0OKA3aTeIN TEKYLIEH yCIIEBAEMOCTH 00yJarOIUXCsl.



B nponecce

TpeboBanus K pe3yjbTaTaAM BbINOJHEHHUS MPAKTHYECKUX
U JjadopaTopHbIX 3aHATUH M0 qucuuminne «OUIL. 09 MATEMATHKA:

IIOATOTOBKH H

BBIIIOJTHCHUA  IIPAKTHYCCKUX

06y‘IaIOHII/IeC}I HOJDKHBI OBJIAZACTD CIICAYIOIUMHA YMCHUSAMU U 3HAHUSIMU

Kon ! YMenus 3HaHus
IIK, OK,
JIP
OK 1. * MeTanpeAMeTHbIX: * IHYHOCTHBIX:
OK 2. — YMEHUE CaMOCTOSATEIbHO — ¢()OpMHUPOBAHHOCTD
OK 3. OIIPEAEIISATh LENIN AEATENbHOCTH | MPEACTABICHUI O MaTEMAaTHKE
OK 4. Y COCTAaBIIATH IUIAHBI KAaK YHUBEPCAIBHOM SI3BIKE
OK 5. NesTEeNbHOCTH; CAMOCTOSITEIBHO HayKH, CPEACTBE MOJICTUPOBAHUS
OK 6. DCYILECTBIISATh, KOHTPOJIUPOBATH | SIBJICHUN U IIPOLIECCOB, UACSIX U
OK 7. U KOPPEKTUPOBATH METO/1aX MaTEMaTHKH;
OK 8. NEeATEIbHOCTD; UCIOJIb30BATh — IIOHUMaHHE 3HAYUMOCTHU
OK 9. BCE BO3MOXHBIE PECYPCHI JJIS MaTeMaTUKH I HAyYHO-
OK 10. JIOCTUKEHHUS IIOCTABICHHBIX TEXHUYECKOT0 IIporpecca,
OK 11. Hesei u peanus3aluu IiaHoB | C(HOPMUPOBAHHOCTh OTHOIIICHUS
JIP 1. NesATEIbHOCTH;, BBIOUPATh K MaTeMaTUKe KaK K YaCTH
JIP 05 YCIIECLIHBIE CTPATETUH B 0011e4eI0BEYECKON KYIbTYPHI
JIP 06 Pa3IMYHBIX CUTYALUSX; Yyepe3 3HaKOMCTBO C UCTOPUEH
JIP 07 — YMEHHE IPOIYKTUBHO pPa3BUTHA MAaTEMATHKH,
JIP 08 oOmaTecs u ABOJIIOLIMEN MAaTEMATUYECKHAX
JIP 09 B3aMMOJICHCTBOBATH B IPOLIECCE 1791 (ST K
JIP 10 COBMECTHOM JI€ATEIBHOCTH, — pa3BUTHE JIOTHYECKOTO
JP 11 YUNTBHIBATH [MO3ULMH IPYTUX  [MBIIIJIEHUS, IPOCTPAHCTBEHHOTO

YYaCTHHUKOB JICSITEIbHOCTH,
s pexTUBHO pazpemaTh
KOH(DIIUKTHI;
— BJIaJICHUE HABBIKAMHU
IO3HaBaTEIbLHOM, yueOHO-
HCCJIEI0BATEIbCKON U
MIPOEKTHOM JEATEIBbHOCTH,
HaBBIKAMH pa3peIIeHUs
npo0JieM; CHOCOOHOCTh U
TOTOBHOCTb K
CaMOCTOSITEIIbHOMY TTOHUCKY
METOJIOB pPeIIeHUS
MPaKTUYECKUX 3a]1ad,
MPUMEHEHUIO PA3TNYHBIX
METO/IOB ITO3HAHMS;
— FOTOBHOCTH U CITIOCOOHOCTH K
CaMOCTOSITEJIbHOU

BOOOpaXCHMSI, aJITOPUTMUICCKON
KYJIBTYPbI, KPpUHTUIHOCTH
MBIIIJICHHS HA YPOBHE,
HE0OX0aMMOM 15 Oyaymiei
npodecCHOHAIbHON
MEeSITCIIBHOCTH, JIJTS TTPOJIOJDKCHUS
oOpa3oBaHuUs U
caM0o00Opa3oBaHuUsl;

— OBJIAJICHUEC MaTeMaTHICCKUMU
3HAHUSMH U YMEHUSIMH,
HEO0OXOUMBIMH B TTOBCETHEBHOM
YKU3HU, JIJI1 OCBOCHUS CMEKHBIX
€CTECTBCHHO-HAYYHBIX
JTUCIWTUIAH ¥ TACITUTUTAH
poheCCHOHAIIBHOTO ITUKJIIA, IS
MOJIyYeHHS] 00pa30BaHuUs B
001acTax, He TPeOYIOINX

3aHATHUH,




uH(pOpMaIIMOHHO-
MO3HABATENILHOM JESITEIbHOCTH,
BKJIIOYAsl yMEHUE
OpUEHTHUPOBATHLCS B PA3TUUHBIX
MCTOYHHUKAX UH(POpPMALIUH,
KPUTHUYECKU OIICHUBATH U
MHTEPIPETUPOBATH
uH(POPMAILINIO, TOTYYaEMYIO U3

Pa3JIMYHBIX UICTOYHUKOB;

— BJIQJICHUE SI3BIKOBBIMU
CpeACTBaMH: YMEHUE SICHO,
JIOTUYHO U TOYHO U3J1araTh

CBOIO TOYKY 3pEHHS,
UCIIOJIb30BATh a/ICKBATHbIE
SA3bIKOBBIE CPEJICTBA;

— BJIaJICHUE HAaBbIKAMU
MO3HABATENILHOMN pedIieKCuu
KaK OCO3HAHUS COBEPIIAEMBIX
JIEUCTBUMA U MBICIIMTEIIbHBIX
MIPOIIECCOB, UX PE3YJIHTATOB U
OCHOBAHWU, TPAHULL CBOETO
3HaHUA U HE3HAHUSI, HOBBIX
MO3HABATENbHBIX 3a]1a4 U
CPEACTB ISl UX IOCTUXKEHUS;
— 11eJICYCTPEMIICHHOCTD B
MOMCKAX U MPUHSITUU PEIICHUH,
COO0OPa3UTEIBHOCTD U
UHTYULIUS, Pa3BUTOCTh
MPOCTPAHCTBEHHBIX
peACTaBICHUM; CTIOCOOHOCTD
BOCIIPUHUMATh KPacoTy U
rapMOHUIO MUPA;

* [IpeIMEeTHBIX:

— c(pOpMHUPOBAHHOCTh
MPEJICTABICHUI O MaTEMaTHUKE
KaK 4acTH MUPOBOU KYJIbTYPhI U
MECTE€ MaTEMaTHUKH B
COBPEMEHHOU LIUBUJIU3ALINY,
crioco0ax ONMMCaHus SBJICHHUM
peanbHOro MUpa HA
MaTeMaTUYECKOM SI3bIKE;
c(hopMHUPOBAHHOCTH
MPEJICTABIICHUH O
MaTeMaTUYECKHUX MOHATHUIX KaK
BOKHEHIIINX MAaTEMAaTUUYECKUX

yTIyOJICHHOM MaTeMaTU4eCKOM
MIOJATOTOBKH;

— TOTOBHOCTb M CIIOCOOHOCTB K
00pa3oBaHHUIO, B TOM YHCIIC
caM000pa30BaHUIO, Ha
MPOTSHKEHUN BCEH KU3HM;
CO3HATEIIPHOE OTHOIIICHUE K
HENPEPHIBHOMY 00pa30BaHUIO
KaK yCJIOBHIO YCIICITHON
npodeccuoHanbHOM U
OOIIIECTBEHHOM JIEITCIILHOCTH;
— FOTOBHOCTH U CITOCOOHOCTH K
CaMOCTOSITEIIbHOM TBOPYECKOHN U
OTBETCTBEHHOM JEATCIHbHOCTH,
— FOTOBHOCTb K KOJUICKTHUBHOM
paboTe, COTPYAHUYECTBY CO
CBEPCTHUKAMH B
00pa3oBaTeIbHOM,
OOIIIECTBEHHO ITOJIE3HOM,
y4eOHO-UCCIIEI0BATENbCKOM,
MPOCKTHOM U JPYTHX BHIIAX
JIeATCIIbBHOCTH, — OTHOIIICHHUE K
podeCCUOHATIBHOM
JESATCIIBHOCTH KaK
BO3MOYXHOCTH YJ9aCTHS B
pEIIeHNUN JTUYHBIX,
OOIIECTBEHHBIX,
roCyJIapCTBEHHBIX,
0O0IIIeHAITMOHATBHBIX TPOOIIEM;




MOJIEISX, TTO3BOJISIOIINX
OMHCHIBATh U U3y4aTh pa3HbIC
MIPOIIECCHI U SIBJICHUS,
MMOHUMAaHHE BO3MOYKHOCTHU
AKCMOMATHYECKOT'O TIOCTPOSHUS
MaTeMaTHYECKUX TEOPH;

— BIIaJICHUE METOaMHU
JI0KA3aTeNbCTB U aJITOPUTMOB
pEIIeHMsI, YMEHUE UX
MPUMEHSTh, IPOBOIUTH
JI0KA3aTeIIbHBIE PACCYKICHHS B
XOJI¢ PEIICHUS 3a/1a4;

— BJIQJICHUE CTaHJAPTHBIMU
IpUEeMaMH PEIICHUS
palOHAJIbHBIX U
UppAIIOHATBHBIX,
MOKa3aTebHbBIX, CTCIICHHBIX,
TPUTOHOMETPUUECKHUX
ypaBHEHHI ¥ HEPABEHCTB, X
CUCTEM; HCIOJIb30BAHUE
TOTOBBIX KOMITBIOTEPHBIX
MporpamMMm, B TOM YHUCIIE TS
MIOVICKA ITyTH PEIICHUS U
WJUTFOCTPAIANA PEIICHUS
YPaBHEHUHN U HEPABEHCTB; —
c(hOopMHUPOBAHHOCTH
IpeICTaBlIeHNU 00 OCHOBHBIX
MOHATHSIX MaTEMaTHYECKOTO
aHaJIn3a U UX CBOMCTBAX,
BIIAJICHUE YMEHUEM
XapaKTEepU30BaTh TOBEACHHE
GbyHKIIMIA, UCTIOTH30BAHUE
MOJTYYCHHBIX 3HAHUN TSI
OTIMCAHWS ¥ aHAJIN3a PeaTbHbIX
3aBHCUMOCTEH;

— BIIaJICHUE OCHOBHBIMU
MOHATHUSMU O TUTOCKUX U
MIPOCTPAHCTBEHHBIX
r€OMETPUYECKUX (PUTypax, ux
OCHOBHBIX CBOMCTBAX;
c(hOpPMHUPOBAHHOCTh YMECHHUS
pacro3HaBaTh T€OMETPUUECKHE
burypsl Ha YepTEKAX, MOJIEIIAX
1 B peaJIbHOM MHPE;
MIPUMEHEHNE U3YYCHHBIX




CBOMCTB r€OMETPUUECKUX
buryp u Gopmys AJisl pelIeHus
reOMETPUYECKHX 3a/1a4 U 3a7a4
C IPAKTHYECKUM COJIEPKAHUEM;

— c(hopMupoBaHHOCTH
MPEACTABICHUM O MPOIECCaX U
SIBJICHUSIX, UMEIOIIIAX
BEPOSITHOCTHBIN XapaKTep,
CTaTHCTUYECKUX
3aKOHOMEPHOCTSIX B PEAJIbHOM
MHPE, OCHOBHBIX MTOHATHUSAX
AIIEMEHTAPHON TEOPUHU
BEPOSTHOCTEW; YMEHUI
HaxOJIUTh U OLICHUBATH
BEPOSITHOCTU HACTYIUJICHUS
COOBITHI B IPOCTEUIITNX
NPAKTUYECKUX CUTYalUsIX U
OCHOBHBIE XapaKTEPUCTUKHU
CIIy4alHbIX BEJINYUH;

— BJIAJICHUE HABBIKAMU
MCMOJIb30BaHUs TOTOBBIX
KOMITBIOTEPHBIX MTPOTPaAMM IPH
pelIeHnH 3aaa4.

Kon YmMenus 3HaHus

I1K, OK, JIP
OK 1. - 00pabaThIBaTh PE3yJIbTATHI - IPEJICTABJICHUS O PO U
OK 2. U3MEpPEHUit, 0OHAPYKUBATh MecTe (PU3UKU B COBPEMEHHOM
OK 3. 3aBUCUMOCTb MEXIY HAay4YHOUW KapTUHE MUPA;
OK 4. (bU3MYECKUMU BETUYMHAMU, NOHUMaHUe PU3NUECKOU
OK'S. OOBSACHATDH MMOTYUYEHHBIE CYILIHOCTHU Ha0JI0/1aeMbIX BO
OK 6. pe3yJbTaThI U JIeJIaTh BBIBOJIBL; | BCcenmeHHoM sBICHUN, POJIU
OK 7. - pemiaTth puznUecKue 3a1aun; | GU3UKU B (HOPMHUPOBAHUU
OK 8. - IPUMEHATH [1OJIyYEHHBIE Kpyrosopa v pyHKIMOHAIbHON
OK 9. 3HAHUA 11 O0BICHEHUSI TPaMOTHOCTH YEJIOBEKA IS
OK 10. YCJIOBUM IPOTEKAHUSA pelLIeHUs PAKTUYECKHUX 3aa4;
OK 11. (bu3NYeCKUX SBJICHU B - OCHOBOIIOJIararome
JIP 1. npupojie, MpoheCCHOHAIBHON | (pu3HUecKre MOHATHS,
JIP 05 chepe W IS IPUHSATHS 3aKOHOMEPHOCTH, 3aKOHBI U
JIP 06 MIPAKTUYECKUX PELICHUM B Teopun; pu3nIecKast
JIP 07 MMOBCEIHEBHOM KU3HH; TEPMHUHOJIOTHUSI U CUMBOJIVKA;
JIP 08 - ¢c(OpMHUPOBAHHOCTH OCHOBHBIE METO/Ibl HAYYHOT'O
JIP 09 COOCTBEHHOM ITO3UIIAH 110 MO3HAHUS, UCTIOJIb3yEMBIE B
JIP 10 OTHOIIICHHIO K (PU3UIECKON busuke: HAOIOIEHUE,
JIP 11 uH(pOpMaIuK, NOJy4aeMOt U3 | ONHUCAHKUE, U3MEPEHHUE,




Pa3HbIX HCTOYHUKOB.

OKCIICPUMCHT,




IlepeyeHb NpPaKTHYECKUX U JJA0OOPATOPHBIX 3aHATHIA

Ta0Omuma 2
Ne KoumnuecTBo
Tema
3aHATHA 4acoB
[Tpaktuueckoe 3anstre Nel Apudmerndeckue
1. JICVCTBHS HAJl YMCIIAMH, CDABHEHUN YHCIIOBBIX 1
BBIPAKECHUM.
[IpakTueckoe 3ansatue Ne 2 Haxoxnenue
2. NPUOJIMKEHHBIX 3HAUEHUU BEJIMYUH U TOTPEIIHOCTEN 1
BBIYUCJICHUH (a0COMIOTHON M OTHOCUTEILHOMN ).
3 [IpakTueckoe 3ansaTre Ne 3 BeruuciaeHue u CpaBHEHUE 1
KOpHEH.
[TpakTuueckoe 3ansitue Ne 4 HaxoxieHre 3Ha4YeHU
4, CTEIEHEW C palMOHAIBHBIMU ITOKA3aTEISIMU. 1
5 [IpakTueckoe 3ansatue Ne 5 HaxoxeHne 3Ha4YeHAN 1
' jorapudma 1o Npou3BOJILHOMY OCHOBAHHUIO.
5 [Tpaktuueckoe 3anstue Ne 6 JlorapudmupoBanue u 1
MOTEHIIUPOBAHHUE.
7 [IpakTuueckoe 3anstue Ne 7 IIpeoOpazoBanue 1
BBIPAKEHUI, COAEPKAIINX CTETICHH.
3 [IpakTueckoe 3ansitue Ne 8 KontposbHas pabora mo 1
' teme: «KopHu, cTeneHu, Jorapu@moiy
9 [IpakTueckoe 3ansatue Ne 9 IIpuzHaku B3anMHOTO 1
PAaCIOOKEHUS MIPSMBbIX.
10 [Ipaktueckoe 3ansitue Ne 10 [lepnenaukynsip u 1
HAaKJIOHHAs K INIOCKOCTH.
11, [Tpaktueckoe 3anstue Ne 11 Ilpusnaku u CBOI?ICTVBa 1
NapajuieNIbHbIX U MEPIEHIUKYJISIPHBIX TIIIOCKOCTEN.
12, [IpakTrueckoe 3aHATHE No 12 IIpaBuia 1
KOMOMHATOpUKH. Perenrie KoMOMHATOPHBIX 3a71a4.
13 [Ipaktuueckoe 3anatue Ne 13 Pa3zmenieHusi, coueTaHus 1
Y TIEPECTaHOBKHU.
14, [Ipaktnueckoe 3ansatue Ne 14 bunom HbroToHa u 1
TpeyroabHuK [lackans. [Ipukiiagaele 3anaun.
15 IIpakTrueckoe 3aHATUE Ne 15 Pemenne 1
' KOMOMHATOPHBIX 3aJ1a4.
16. [Ipaktueckoe 3anstue Ne 16 Bekrtopsl. JleiicTBus ¢ 1
BEKTOPAMH.
17, [TpakTueckoe 3anarue Ne 17 JleiicTBUSI ¢ BEKTOpaMHu, 1

3aJaHHBIMH KOOpAWHATAMMU.




[Ipaktuueckoe  3aHstue  No 18 CxkanspHoe

18. IIPOU3BEECHUE BEKTOPOB.
[Ipaktuueckoe 3anstue Ne 19 Paamansbli MeTOn
19. U3MEPEHUS YIJOB BpalICHUS U CBA3b C TIPaayCHOU
MEPOH.
20. [IpakTrueckoe 3aHATHE No 20 OcHOBHBIE
TPUTOHOMETPHUUECKUE TOKIECTBA
21, [IpakTueckoe 3anstue Ne 21 @opmysbl CIOXKEHUS,
YABOEHHUS.
29 [Tpaktrueckoe 3anstue Ne 22 IIpeoOpazoBanue cymmbl
' TPUTOHOMETPUUECKUX (PYHKIMI B IPOU3BEIACHUE.
[Ipaktuueckoe 3anstue Ne 23 IIpeobOpasoBaHue
23. MPOU3BEJCHUSI TPUTOHOMETPUYECKUX (YHKIMA B
CyMMYy.
[IpakTueckoe 3aHATUE Ne 24 OOpartHblie
24. TPUTOHOMETPUUECKHUE byHKINU: apKCHHYC,
apKKOCHHYC, apKTaHT'€HC
25, [IpakTueckoe 3ansatue Ne 25 IIpocrenimmue
TPUTOHOMETPUYECKHE YPABHEHUSI U HEPABEHCTBA
26. HpaK‘T‘qucxoe 3ansTre Ne 26 KontpoiibHas pabora 1o
Teme “OCHOBBI TPUTOHOMETPUN
97 [TpakTueckoe 3anstue Ne 27 [loctpoeHue u uTeHue
' rpa@uKoB QyHKIHUI.
28, [TpakTueckoe 3ansitue Ne 28 I'paduueckas
WHTEpIpeTaIHs.
29 [Ipaktruueckoe 3anstre Ne 29 OOpaTHbie PYHKIIMU U X
' rpaduky.
30 [Tpaktruueckoe 3anarue Ne 30 O6macth ompeneneHus
' jorapuMuuecKux QyHKIIHM.
[Ipaktuueckoe 3aHarve Ne 31 PasnuuHble BUABI
31. MHOTOTpaHHUKOB. Mx  m3o0paxkenusa. CeueHnus,
pa3BEePTKH MHOTOTPAHHUKOB.
32 [Ipaktnueckoe 3anstue Ne Ne32 Cummerpus Ten
BpAIllCHUs] © MHOTOTPaHHUKOB
33 [Tpaktuueckoe 3ansitue Ne 33 BeruucieHue miomajen
' 1 00bEMOB
IIpakTrueckoe 3aHATUE Ne 34 Hucnosas
34. IIOCJIEIOBATEIBHOCTD, COCOOBI ee 3aJIaHus,

BBIYHMCJIICHHS YJICHOB ITOCJICA0BATCIbHOCTH.




[Tpaktuueckoe 3anstue Ne 35 [IpousBoaHast:

35. MEXaHUUYECKUN U T€OMETPUUYECKHUI CMBICI 1
TIPOU3BOJHOM.
[Ipaktuueckoe 3anstue Ne 36 [IpaBuia u popmyiibl

36. muddepeHnpoBanusi, TabJIMIAa TPOU3BOIHBIX 1
3JIEMEHTApHBIX QYHKIIUN

37, [IpakTueckoe 3ansatue Ne 37 YpaBHeHne KacaTeIbHON 1
B 00IIIEM BHJIE

38, [IpakTueckoe 3aHsATHE N;g 38 UccnenoBanue GyHKIUU 1
C IOMOIIIBIO MPOU3BOTHOU
[Ipaktuueckoe 3anaTue Ne 39 Haxoxaenue

39. HanOOJIBIIIETO, HAMMEHBIIIETO 3HAUCHUS U 1
HKCTPEMaJIbHBIX 3HAYCHUN DYHKIINH

40, HpaKT‘I:I'-IeCKOC 3ansitue Ne 40 KontponbsHas paboTa 1o 1
teMme: “Hayana MmaTeMaTu4ecKkoro ananmsa’

a1 [IpakTueckoe 3ansitue Ne 41 Muaterpan u 1
nepBooOpazHas

12 [IpakTueckoe 3ansitue Ne 42 Teopema HproroHa— 1
Jleitbauia

43 [Ipaktrueckoe 3ansatue Ne 43 [IpuMmeHeHne nHTerpana 1

' K BBIUHUCIICHUIO (PU3NUECKUX BEJTMYUH U TUJIOMIAJIeH

a4, HpaKTqucxove 3ansitue Ne 44 Beruncnenue 1
BEPOSTHOCTEH

45, ITpaktuueckoe 3ansatue Ne No 45 TIpuknagHelie 3aaauu. 1
[IpencraBiieHre YUCIOBBIX TAHHBIX.

16. [IpakTueckoe 3ansitue Ne 46 Kopau ypaBHEHUH. 1
PaBHOCHIIBHOCTH YpaBHEHU I

47 [IpakTrueckoe 3aHATHE Ne 47 OcHOBHBIE TPUEMBI 1
pelIeHUs] YpaBHEHUN

48, HpaKTI/I‘IeSKOG 3ansiTue Ne 48 Pemenue cucrem 1
ypaBHEHUI

Y HpaKTquSKOC 3anstue Ne 49 [IpeobpazoBanue 1
ypaBHEHUI
[IpakTueckoe 3ansatue Ne 50 Mcnosnb3oBanne CBOMCTB

50. U rpadukoB GYHKUUN ISl pelIeHUs] ypaBHEHUH U 1
HEPABEHCTB
Hroro: 50




IIpakTHyeckoe 3ansaTre Nel ApudmernuecKkue 1eiicTBUS HAL YUCIAMH,
CPAaBHEHUU YMCJIOBbIX BbIPAKECHUH.
Ienu 3ansATHSA:
dopMUpOBaHUE, TOJATBEPKACHUE U TPOBEPKA TEOPETUUECKUX
3HAHUH 110 JACICHUI0, UCTIOJB3YsI MpaBujia TPUOIMKEHHOTO
OKpYTJICHHUS; BBITIOJHEHUE AEUCTBUM ¢ TOUHOCTHIO 10 0,000001,
HCTOJIb3YSl OKPYTJICHUE.

Tun ypoka: [IpakTHyeCKOE 3aHATHE.
Jluteparypa n ocHaleHue:

M.U. BammakoB / Martematuka: M.: U3natenbckuil HeHTp «AKaaeMusi»,
2013r.

Tabnuia yMHOKEHHS.

WHCTpyKLKS IO BBIIOJHEHUIO MPAKTUYECKOM paObOThI.

MeTtoauyeckue peKOMEHAAMU
BHuMartenbHO npoynTanTe 3a1aHusl.
[ToBTOPUTH TAOIUITY YMHOKEHHUS.
BcnoMmuNTh: Kakue ObIBalOT MHOXKECTBA YUCE.
[ToBTOpUTH MpaBUiia IEPEBOIA IPOOH U3 MEPUOIUYECKON B OOBIKHOBEHHYIO.
[ToBTOpUTH MpaBUIIa TPUOIUKEHHOTO BBIUHUCICHUSI.

Ok wnE

Xoa 3aHATHA

Opranu3anMoHHbIA MOMEHT

OdopmieHnrue T0CKH; MpPOBEpKa HAIUYUS y OOYydYaroUIUXCs TeTpaied mis
MPAKTUYCCKUX 3aHATHH, KAHIEIIPCKUX MPUHAIICKHOCTEH; OTYET CTapOCTHI
TPYIIIBI TT0 TTOCEIAeMOCTH.
AKTyaJIu3auus ONOPHbIX 3HAHUI

1. TlepeuncnauTe MHOXECTBA YHCENI (HAMYPAIbHble, PAYUOHATIbHDLE,
UPPAYUOHATIbHBLE, OelCmMBUMEIbHbLE).

2. Kakoe MHOXXeCTBO BKIIFOYACT BCe uncia? (Oeticmseumenvhvle)

3. Tlpm okpyrieHuu, Korga Mbl IpHOaBiIsieM «1» K MPEAbIAYIIEMY YHCIY,
Korja oTOpachiBaeM YHCIIa (Ko20a MeHblle NAmu).

4. Ilpu npeoOpa3zoBaHuU OECKOHEYHOW MEPUOIUYECKON APOOM HA YTO HAJO
o0paTuTh BHUMaHHE? (Koauwecmeo yugp, cmoswux nepeo nepuooom nocie
3anAMOotl U KOIu4ecmeo yughp, cmosawux 6 nepuooe)

Teopernyeckasi HacThb

N3yueHne MaTeMaTUKU HAYMHAETCS C HATypaJbHBIX YMCEl, T.€. ¢ uncen 1, 2,
3,4, 5,... . 1Ipu clioXkeHUH 1 YMHOKEHUHN HATypAJIbHBIX YMCEIT BCET1a MOIYYaroTCs
HaTypayibHble uynciia. OIHAKO Pa3HOCTh U YACTHOE HATYPAJIbHBIX YHCEJ MOTYT HE
OBITh HATYypPaTBLHBIMHU YHCIIAMHU.

JlonoyiHEHUEM HATypabHBIX YUCE HYJIEM U OTPULIATEIbHBIMHU YUCIaMU (T.€.
YUCJIaMHU, MPOTUBOMOJOKHBIMU HATypallbHbIM) MHOKECTBO HATypPaJIbHBIX YHCEII
pacmmpsieTcsi 40 MHOXECTBA LENbIX uncen, T.€. uucen 0, = 1, £ 2, £ 3, ... . [Ipu



CII0)KCHUHU, BBIYUTAHUHM U YMHOXXEHHMH LENbIX YHCENl BCErja MOJy4yaroTcs IIeJble
yucia. OJHAKO YaCTHOE JABYX LEJbIX YKCENl MOKET HE OBbITh LIEJIBIM YHCIIOM.

[Ipu BBINOJIHEHUU YETHIpEX apuMETUUYECKUX NEHCTBUM (KpoMe NeNeHusl Ha
HYJIb) HaJ| pallMOHAJIBLHBIMU YMCIIAMU BCET/a MOJTYYaloTCs palliOHAIbHbIEC YUCIIA.

beckoneunyro aecsatuunyio ApoOb 0,3333... Ha3BIBAIOT nepuoouueckol,
noBTopstonyocs 1uppy 3 — ee nepuooom. Ilepuommyeckyro apo6s 0,333...
KOpoTKoO 3anuckiBatoT Tak: 0,(3); unraercs: «Homib 1enbIX U TpU B IEPHOE.

Ilepuoouueckas Opodb — 3TO OECKOHEYHas JecATUYHasi ApoOb, y KOTOpPOM
HA4YMHAas C HEKOTOPOTO JECATUYHOTO 3HaKa MOBTOPSIETCA OJHA U Ta ke Iudpa 1iu
HECKOJIBKO (P — mepruoa 1poou.

Ecnu 6eckoneunas gecsstuyHasi ApoOb HEMEPHOANUECKasi, TO OHA HE SBISETCS
pauuoHanbHbIM unciioM. Hampumep, apoos 0,101001000100001..., B xoTopoi
nocie nepBoit ugpsl 1 CTOUT OAMH HYIB, 1OCHe BTOpoi 1udpsl 1 — n1Ba Hyms U,
BOoOOIIE, mocie N — ¥ 1nudpsl CTOUT N HyJEH, HE SIBISETCS MEPUOIUYECKOU.
[Toaromy HanucaHHast 1poOb HE MPEACTABIAET HUKAKOTO palloHaIbHOIO yKcia. B
3TOM CIIy4ae rOBOPST, YTO JaHHASI IPOOb SABISIETCS UPPAYUOHATLHBIM YUCTOM.

WppanuoHanpHbIM ~ 4YMCJIOM  Ha3bIBaeTCsl  OECKOHEUHas  JIeCATUYHAs
Henepuoanyeckas qpoob.

IIpakTu4eckast 4acThb

3aoanue 1. llpeactaButh B BUjie OECKOHEUHOM JIECITUYHON ApOoOH YKcIa.
BBINOMHUTS JIeNIeHUe CTOIOMKOM, HE UCTIONB3YsI KalbKYJIISTOP.

1 5 I 15 13 39
Omeem a)_’ 6)_’ 6)_; 3)_, 0)—, 8)—.
. I T 13 19 29 41
(npumep):

a) 10 7
;O 0, T428571... [ fotiersme:
_ 1 5 7 15 13 39
=, 6)2, )=, 2=, 9=, &)=
220 D O Oz Aigr Dogr D
14 Otser: a) 0,142857...
__ 60 6) 0,454545. ..
56 B) 0,538462...
— 40 r) 0,789474...
—320 e) 0,951220..
49
10

7 ¥ T



3aoanue 2. [Ipeobpa3oBaTh OECKOHEUHYIO IEPUOINIECKYIO TPOOH B
OOBIKHOBEHHYIO:

2)0,3(12); 2)0,32(16)
6)2,13(7): 0)4, (521)
6)0,5(72); e)0,(035)
Omeem:
3aganue OTtBeT
[Tycte x =0,312... /10 1000x — 10x = 312,12 - 3,12
10x =3,12... /100 990x = 309
a) 10,3(12) 1000x = 312,12 x =309 :990 = 103
330
[Tycts x =2,137... /100 1000x — 100x =2137,7 — 213,7
100x =213,7.../ 10 900x = 1924
6) |2,13(7) 1000x = 2137,7 x=1924=2 124 =2 31
900 900 225
[Tycts x = 0,572... /10 1000x — 10x = 572,72 — 5,72
10x =5,72... /100 990x = 567
B) |0,5(72) 1000x = 572,72 X=567:990=_63
110
ITycts x = 0,3216... /100 10000x — 100x = 3216,16 —
32,16
r) | 0,32(16) 100x =32,16... /100 9900x = 3184
10000x = 3216,16 x= 3184 = 796
9900 2475
IMycts x =4,521... /1000 1000x —x =4521,521 — 4,521
1000x = 4521,521 999x = 4517
n) | 4,(521) 999x = 4517 x= 4517 = 4 521
999 999
IMycts x = 0,035... /1000 1000x —x = 35,035 - 0,035
1000x = 35,035 999x = 35
e) |0,(035) w= 35
999
3aodanue 3. BbINOIHUTH AekcTBUS. HallT CymMMy U pOU3BEACHUE YUCEN:
a)x=3,5151151115.,; 0) x =2,36...;
y = 4,343343334... y =1,020020002.
Omeem:

3amanue OtBeT




2) Xty 7,8584584...
XXy 15,267351...
) Xty 3,38002...
X Xy 2,4072472. ..

KOHTpOJILHbIe BOIIPOCHI U 3alaHUA

Omeemumbs Ha 80NPOCHL:

1. Moxer nu CyMMa JBYX pallMOHAIBHBIX YHUCEN OBITh HPPAIIMOHATBHBIM
qucjaom? (nem)

2. CymMMa [BYX HUppAalMOHAJIBHBIX YHCEI MOXET OBbITh palMOHAIbHBIM
quciaom? (oa)

OpraHmaunﬂ 06cy>lmemm HTOI'0B BBINNOJTHCHHUA IIPAKTHICCKOTO 3aHATHUA

BriBona:

B pesynbTaTe BBHINOJHEHHON pPabOThl OOydYaroImMecs MPOBEPSIOT U
NOATBEPAKAAIOT  TECOPETHUUECKHWE  3HAHMS  JICJICHUS, UCIOJb3ysd  IIpaBUiia
NPUOIMKEHHOTO OKPYTJICHHUS.

Kputepun onieHnBaHusi padoThl 00Y4AIOIIUXCS] HA MPAKTHYECKOM 3aHSITHH
OueHka «OTJHYHO» CTABUTCS, €CIM OOYYAIOIIUKCS BBIMOJTHII padboTy B
MOJTHOM 00BbEME C COOJIIOACHUEM HEOOXOAUMOM MOCIIEI0BATEIbHOCTH, MPABUILHO
OTBETHJI Ha KOHTPOJILHBIE BOMPOCHI, TPAMOTHO C(POPMYITHPOBAT BHIBO/I.
OuneHka «XOpoIo» CTaBUTCS B TOM Cjydae, €CIIM OOyYarolTUHCS BBITIOJHUII
TpeOOBaHUS K OICHKE «OTJIMYHO», HO JOMYCTHJI OIMMOKM B PEIICHUM 3aaad,
HEaKKypaTHO 0POPMUII COJIepKaHKe padOThI, HE CPOPMYITHMPOBAT BHIBOI.

OueHka  «yJIOBJIETBOPHTEJIBHO» CTaBUTCS, €CIM paboTa BBHINOJHEHA HE
MOJTHOCTBIO M, €CIM B XOJe padOThl ObUIM JOMYIICHBI CICAYIONINE OIINOKH:
3HAYMTENIbHBIC OIIMOKW B PENICHHWH 3a]la4d, HEaKKypaTHO o(GOpMHII cojepKaHue
paboThI, HEBEPHO OTBETHJI HA KOHTPOJILHBIE BOTIPOCHI, HE C(HOPMYIUPOBAIT BHIBO/I.
Onenka «HEYJI0BJIETBOPHUTEJIBHO» CTAaBUTCS, €CIIM OOydYalomuics He
MOATOTOBHWJICS K BBHITIOJIHEHUIO JaHHOW paOOThI, MOJTyYEHHBIC pe3yJabTaThl HE
MO3BOJISIOT  CACNATh TPABUIIBHBIX BBIBOJIOB M TOJTHOCTBIO PacXOIATCS C
TIOCTABJICHHOW I1€JIbI0, TIOKA3bIBAJl TUIOXHME 3HAHUS TCOPETUUYECKOTO MarepHuana,
PYKOBOJICTBO M TIOMOIIb CO CTOPOHBI MPEMOAaBATEIS M XOPOIIO MOATOTOBIEHHBIX
oOy4Jaroruxcs Hed(PPEKTUBHBI IO MPUIHHE TIOXOH IMOATOTOBKH.

IIpakTuyeckoe 3ansaTue Ne 2
Tema: HaxoxaeHue npuOIMKeHHbIX 3HAYEHUU BeJTUYHH U
NOTPeHIHOCTEeN BhIYUCTeHUI (a0COIOTHOM M OTHOCUTEJIbHOM).
Ienw: 3aKkpenuTh U CUCTEMATU3UPOBATH 3HAHUA MO JAHHOW TEME; HAYYUTh
HAXOJIUTh TMPUOKCHHbIE 3HAYCHWM BEIMYMH M TOTPENIHOCTEH BBIUYMCICHUN
(a0COMIOTHOM ¥ OTHOCUTENBHOMW), CPABHUBATH YUCJIOBBIC BBHIPAKEHHUSI, IPUMEHSITh




NOJIyYEHHbIE YMEHHS M 3HAHHUS HA IPAKTHKE; ONPEACIUTh YPOBEHb YCBOEHUS
3HAaHUU, OLUEHUTh PE3yNbTAT AESITEIBHOCTH 00YUarOIIUXCS.

Memoouueckue ykaszanusi no 6bINOIHEHUIO padOmbvl: WU3YUYUTb  KpPAaTKHUE
TEOPETUYECKHE U Y4eOHO-METOJIMYECKHUE MATEpPHANIbl 10 TEME MPaKTUYECKOTO
3aHATHS; U3YYNUTh YCJIOBHUE 3aJaHMS NPAKTHUUECKOTO 3aHATHUSA; IPHU BBIIOJHEHUN
paboThl COOMIOIAaTh MOCIIENOBATEIBHOCTD JIEHCTBUM, OTBETUTh HAa KOHTPOJIBHBIC
BOIPOCHL; OPOPMUTH OTUET 110 MPAKTUUECKON padoTe.

Ilopaook eévinoanenus pabomol:

Kparknii TeopeTnueckuit Marepuain
Onpenenenue. AOCONOMHOU NOSPEUHOCMBIO NPUOIUINCEHUS  HAZbIBAEICS]
MOOYIb PA3HOCMU MENHCOY MOYHBIM 3HAYEHUEM BETUUUNHBL U ee NPUDTIUICEHHBIM
3HAYEHUEM.
4 = la-x, 20e 4 — abconomuas nozpeuwtHocms, X — NPUOIUICEHHOE 3HAUEHUE

HEeKOMOpOl  6eUYUNbL  (HANpUMep, NOLYYEHHOe NYMémM  OOHOKDAMHO20
UzMepeHus SMotl 6elUYUNbL), A — ee MOYHOE 3HAYEHUE 6e/IUYLUHDL
A:|a—x| S a-x=+Ad=a=x+4

[Tpumep 1
Haiitu abcomnmoTHy0 norpemHocts npudamxenus 0,44 uucna 4/9.
A= gad=lt 1L _[100-99| 1

9 9 25 | 225 | 225

Ha npakTuke BO MHOTMX ciydasX TOYHOE 3HAYCHHE OBbIBACT HEU3BECTHO,
MO3TOMY a0COJIIOTHYIO TMOTPEIIHOCTh HaWTHU Henb3s. OJHAKO MOXKHO JaTh
OLICHKY a0COJIOTHOM TMOTrPEIIHOCTH, €CJIM W3BECTHbI MNPUOIIKEHHUS C
U30BITKOM U C HEIOCTATKOM.

Onpenenenue. I panuyeti abcontomuoi noepewHocmu A npudIUICEHU
Hasvleaemcs. maxkoe nojodxcumenvroe yucio h boavuwe xomopozo abconomuas
noz2peutnocms OblMb He MOJCeN.

4=a-x <h

[Ipumep 2

L 0,004444...< 0,0045
225

X - A — Hwxnss rpanuua (H.I'.) X + A — Bepxuss rpanuna (B.I'.)
[TpubnkeHHbIE YKCIa, KaK W TOYHBIC 3alUCBHIBAIOTCS KaK IPABHIIO TIPH
MOMOIIM JACCATUYHBIX JpoOeii. Ho ecnu B 3amuicu TOYHOrO 4uCiIa BCE €ro
udpel BEpHbIE, TO B MPUOIIKEHHOM HEKOTOphIE €ro mu@pbl BEpHBIC, a
JPYTHUE SBISIOTCSI COMHUTEIBHBIMHU.

Onpenenenue. [ugpa wnasvieaemcs eepHoli (mouno 3Hauwawell), eciu
abCoNIOMHAsL NOCPEUHOCIb YUCILA He NPeBOCX00Um eOUHUYbL Mo20 paspaod 6
KOmopom 3anucaxa sma yugpa. B npomuenom cmyuae ona Hazvieaemcs
COMHUMENbHOU.

[Tpumep 3

X =3,7412 £ 0,002 OnpenenuTs BEpHbIE U COMHUTEIbHBIC IU(PPHI.

B.I'. =3,7412 + 0,002 = 3,7432

H.I'. =3,7412 - 0,002 = 3,7392




Bepubie — 3 u 7, comHurenbHble 4,1 u 2.

3ameyanus

B 3anucu npubaudicenHo2o uyucia coOXpausaomcs moavKo 8epHvie Yu@povl. X =
3,7

Echu 6 oOecsamuunoti Opobu nocineonue eepHvie yu@pvl HYIU, MO OHU
ocmaromcsi 8 3anucy Yucid.

x =0,301 £0,001

B.I =0,302 HI. =0, 300 = x=10,30

B oecamuunou 3anucu uucia 3HavawuMu Yu@dpamu HA3bIBAIOMC 8Ce €20
8epHble YUPDPbl, HAUUHASL C NePBOli C/le8a OMIUYHOU OM HYJIA.

0, 583; 38,57; 38,507; 29,830

lIpasuno oxpyenenus uucen: Eciu nepeas cnesa omoépacwisaemas yugpa
MeHbUle 5, MO OKpY2lsAom ¢ HeOOCMAamKOM, eciu d9mo yugpa 5 uiu donvue,
MO OKPY2JAIOM C U30bLMKOM.

[Tpumep 4

5,739 (¢ Tounoctsio 110 0,01) ~5,74

3, 53 (c TOYHOCTBIO 70 LIENbIX) ~4

30253 (c Tounoctbio g0 1000) ~30000

Ho abconroTHON MOrpenIHOCTH HE JAOCTAaTOYHO ISl MOJIHOM XapaKTepUCTHKU
npubanxeHus. Ecnm u3aMepsaTe paccTosiHue MEXTy JIByMs TOpOJaMH, KOTOpOe
paBHo 100 kM, ¢ TOYHOCTH 10 1 M, TO 3TO Oy/IeT TOUHOE U3MEPEHHE, & ECIIU C
TOYHOCTH 10 |M M3MepeHa JuHa ydacTKa 3eMJIM, KoTopasd paBHa 10M, TO 31O
rpy0oe u3MepeHue.

Onpenenenue. OmHoCUMENbHOU NOZPEUHOCMBIO HA3bIBAEMCS OMHOULeHUE
aOCONIOMHOU  NOCPeWHOCMU K NPUOTUNCEHHOMY 3HAYEHUIO U3SMEPEeMOl
seauyunbl. OObIYHO 8bIPANCACTNCSL 8 NPOYEHNAX.

o =2 ; 0%=2.100% w6o s(x)=""
X X X

T.o. Ons 6Oonee nNOMHOU OYEHKU MOUYHOCMU UBMEPEHUN HeobOX00UMO
onpeoerums, KAaKylo 4ACMb, UIU  CKOJIbKO NPOYEHMO8, COCMABIsem
AOCOOMHAsL NOCPEUWHOCTb OM 3HAYEeHUsT OAHHOU BeTUYUHDL.

[Tpumep 5

CpaBHHUTH TOYHOCTD JABYX HU3MEPCHHIA.

d=4+0,3; H=600 +0,3

od)=22-3.4_31_3 _(or5-75%
4 10 10 4 40

oH) =23 -3 go0->. 1 _ 3 __ 1 _45.0001=00005=0,05%
600 10 10 600 6000 2000

Bropoe usmepenne 60s1ee TOUHOE.
BapuanTte! 3aganui
Bapuanrt 1

1. Haiitu aGComOTHYIO MOrpetHOCT Npudmmxenus 0,55 yucna 5/8

2. X=4,7452 £ 0,003 Ompenenutb BEpHbIE 1 COMHUTEIbHBIE IIU(PPHI



3. CpaBHUTbH TOYHOCTb ABYX U3MEPEHUIA:

d=5+0,3; H=500 £0,3
Bapuant 2

1. Haiitu abGCconoTHYO MOrpeHoCTh npubauxenus 0,77 yucna 7/9
2. X=15,7462 £ 0,002 OmnpenenuTh BEpHbIE © COMHUTEIbHBIE LIUPPHI

3. CpaBHUTH TOYHOCTb ABYX U3MEPECHUIA:

d=4+0,2;, H=700 £0,2

KoHTpoJibHbIE BONIPOCHI:

1. TloHatue nmorpemHoCTH?

2. Tlonstue abcomroTHAS U OTHOCUTEIbHAS TTOTPENTHOCTH?

3. IlpaBuio oxpyriaeHus?
JlomanHee 3a1aHue:
bammakoB M.M. «MaTtemaTtuka: airedpa u Hayajia MaTeMaTUYECKOrO aHaJN3a;
reoMeTpusi»- Ti1aBa 2, 3aH.3Ne5
NuTepHeT-pecypcebl:
1. DnextpoHHas OubIMOTEYHas cucTeMa Znanium [DJIEKTPOHHBIN pecypc| —
Pexxum nocryna: https://znanium.com/ (nata obpamenus 16.09.2021r.)

Kpurepun oneHuBanus padoThl 00y4arOIIMXCA HA MPAKTHYECKOM 3aHATHH

OuneHka «OTJIMYHO» CTABUTCS, €CIM OOYyYaroIIMWCA BBIIOJHWI PaboTy B
HOJIHOM 00beMe ¢ COOIOACHHEM HEOOX0IMMOM MOCIeI0BATEIbHOCTH, TPABUIIBHO
OTBETUJI HA KOHTPOJIbHBIE BOIIPOCHI, TPAMOTHO C(HOPMYIHPOBAII BHIBOI.
OneHka «XOpoOLIO» CTAaBUTCA B TOM ClIydae, €Cd OOy4YaroIMNCS BBIMOIHUII
TpeOOBaHUSI K OLICHKE «OTIUYHO», HO JONYCTWJI OIIMOKM B pEIICHUH 3ajad,
HEAKKypaTHO 0OpMUI coaepkaHne padoThl, HE CPOPMYIHPOBAIT BHIBO/I.
OneHka  «y/AOBJIETBOPUTEJBbHO» CTaBUTCS, €CIU paboTa BBHITIOJHEHA HE
MOJTHOCTBIO M, €CIM B XOA€ paboThl ObLTM AOIMYIIEHBI CIEAYIOUIUE OIINOKHU:
3HAYUTENbHbIC OIIMOKM B PEIICHUHU 3a]a4, HEaKKypaTHO O(OpMUI COJEp:KaHue
paboTHI, HEBEPHO OTBETUII Ha KOHTPOJIbHBIE BOIIPOCHI, HEe C(HOPMYIIMPOBAI BBIBO/I.
Ouenka «HEYIOBJIETBOPUTEJIbHO» CTaBUTCS, €CITU OOy4alouuiicss He
NOJFOTOBWIJICS K BBINOJIHEHUIO JAaHHOW paOoThl, MOJy4YEHHbIE pE3yJIbTaThl HE
NO3BOJIAIOT CJAENaTh MpPaBWIBHBIX BBIBOJOB U TOJHOCTBIO pacXoAsTcs C
NOCTaBJICHHOW 1I€JIbl0, MOKa3bIBaJl IUIOXME 3HAHUS TEOPETHUYECKOTo Marepuala,
PYKOBOJCTBO M MOMOIIb CO CTOPOHBI IIPENOAABATENsI U XOPOILIO MOATOTOBICHHBIX
oOy4aroruxcst Hed(PPEKTUBHBI TTO MPUYUHE TIIIOXOH MOTOTOBKH.

IIpakTnueckoe 3ansatue Ne 3
BoruucieHue U cpaBHEHUE KOPHeil.
Heanb: 3akpenuTh U CUCTEMATU3UPOBATH 3HAHUS 10 TAaHHON TEME.
3apaum:



1. 3akpenuTh 3HaHus 1o TeMe «KopHm».

2. IlpumMeHnTHh YMEHMS N0 BBINIOJIHEHUIO PACYETOB C PAJUKAIAMMU.

3. KoppekTupoBaTh 3HaHUs, YMEHHUS 0 TeMe «PelieHne uppanroHaIbHBIX
YPaBHECHUI.

4. Hay4dnTh IPUMEHATH NOJIYYEHHBIE YMEHUS U 3HAHUS HAa TIPAKTHUKE.

MarepuajibHO-TeXHHYECKOEe oO0ecnmeyeHre: MYJbTUMEAUNHBIA TPOECKTOP,
DKpaH, METOAWYECKHE YyKa3aHWs Uil MPOBEICHHUS TMPAKTUYECKUX 3aAHATUN
(KapTOUYKH — 3aJJaHus).
Kparkuii Teopernyeckuii MaTepual
Omnp. ApudpmeTnieckum KOpDHEM 7 *2 HaTypaJIbHOW CTENEHU W3
HEOTPULATEIBHOIO YHMCJIA a HAa3bIBAETCA HEOTPULATEIBHOE YHCIIO,N-S CTENEHb
KOTOPOT'O paBHA d
Boo0rie, eciu N- HaTypaabHOE YHCII0, M - IIEJI0e YHUCII0 U 9acTHOE M/N sBiIseTCs
LEJIBIM YUCJIOM TO I1pu a>0 m  CIIPABEIJIMBO PABEHCTBO

Vam =an®

ApudpmMernyeckr#l KopeHs n-H cTenesH 00aJaeT ciie-
AVIOOIAMHE cBolcTBamu: ecnu ¢ =0, >0 u n,
m — HaTypaJbHEIE UACAA, OpHIeM 71 2 2, m 2 2, T0

1. “ab = "a b. 9. nje _a
Y

3. (Va)" = Vam . 4, "VWa ="Va.

Kopenb 4értHOW cTeneHW uMeeT CMbICT (T.€. OMNPeAeN€H) TOJIbKO JUIs
HEOTPHULIATEIBHOT0 TOAKOPEHHOTO BBIPAKEHUS.

Kopenb He4€THON CTEMEHHM HMEET CMBICH IS JI000r0 IMOJKOPEHHOTO
BBIPAKCHUS.
JI71s1 BBIYMCIICHUS KOPHEH MCII0JIB3yeM TaOIUIly CTEIeHEH (CM.IPUIIOKEHNE)
IIpumepsl ¢ perieHUsIMU

3125%0,007 = 125+ 30,027 =35 *3(0.3)3 =5*0,3=15
350323 :?\))19’5* 33 :#1:5 ¥ s,

16

342 - 162 = [BF-16)(33+16) = /I8%30 = /2707225 = 2*3%5=30

5182 —4822 _(518-482)(518+482) _36*1000

360 360 =360 10




| 1 1 119 21 19
= 1-\9 ) —a 4 2=p2 4 8_,4 2p8 8 _
aihg ﬂibg
8 ,
=a¥*p 8=1*h_1=3
(42702)"

———
21Zh6

2
2.¥NpoCcTuTh BhipaxeHue vV ,rtaea>=0,b>0.

Pewenwe: UCNonb3ysa CBOWCTBA apudMEeTUYeCcKoro KopHa, nonyd4aem
s33ay? 31.2 3.2

(m'a b ) a*bh a‘bh

if Sre ?\falzbﬁ_ b
var¥b

OteeT: ab

ab

3.CpaBHuTE yuCna: 3\ﬁ HJIH foﬁ
MNoAcHeHKe: 3\ﬁ= V9 - =‘\fﬁ
217 = 417 = /68

68>63 cnenoBaTEIbHO NEPBOE YUCIO MEHBIIIE BTOPOTO.

HpI/IMCp PEUICHUA UPPAIXMOHAIBHOIO YPaBHCHUSA !
IMPHUMEP 1. Pemnre ypaEHeHHe xﬁ —x+4=0.
PEINEHHE. Veaunusm pagukan M 3aTeM BOZBeJeM 00 4ACTH B KBAIpaT
{\WF =(x-— 4]2. r+16=x> —8x +16,
x? —9x=0, =0 x, =9

Ilposepra nokassiBaeT, 410 X; = () — NOCTOPOHHHIT KOPEHb.

OTBET: 9.
3ajjaHne K NpaKTH4ecKoi padore
3apanue 1.

Nz

/0,065
/0,000324
483 42-27
3242 _



3aganue 2. Boiuucaumo

-2 L I RN 1 1 IR RN
325 lﬁ;' 2 | 1253 l\%; 3 16 * |\%} 2| 814 t%J 3
1 1 1 1 1 1 1 1
164 642 83 325 273 814 643 252
W7 | 2F | &) | &2)° | We) | 2P | WB) | GSS
3ananue 3
1. HaiiguTe 3Ha4YeHKE Bhipa)XeHUsd!
1) a) /0,16; 6) 4/216; g) 40,0001; 1) 3 _é;
—
2) a) 6%0,125; 6) 0,74/81; =) 43,3.2.; r) 6%!—2%.

2. Briuucaure:

1) a) J: f : 6) §/0,00032 + /-0,008;
B) 1 53/— - J =

| 128 '81 g
2) a )sz Vossr O ¥0.216 - ¥-0,01024;

B) 51’ 7§§ +4/12,25,

3ananue 4
Cpaenumo

25 52
43 3/4

3aganue 5
Ynpocmumeo

()

——

e —
42186
1. VvWa¥® rnea>0,b>0

3aganmue 6.
Pemiuth HppanuoHaJibHbIe YPABHEHHUSI.

1) +6x-4=1
2) x*-7x-9=3

3) V3x-1=+/x-5
4) AJx°-3x =x+3
JInTepaTyp;:

OcHoOBHbIE UCTOYHUKU:
1. Maremartuka: anreOpa ¥ HadJala MaTEMaTHYECKOTO aHalli3a, T€OMETpPHS.
Anrebpa ¥ Hauyana martemaTudeckoro anamusa. 10-11 kmaccel: yueOHUK s



o011eo0pa3oBaTeIbHBIX OpraHu3anuii: 6a30Bbld U yrayOiaeHHb ypoau / LLA.
Anumos, FO.M. Konsirun, M.B. Tkaues u ap. 2016.

2. Anre6pa u Havata aHanu3a, 9yacth 1 A.I'.Mopakosuu 2015.

3. CoopHuK 3a1a4 1o Mmarematuke A.I'.Mopakosuu 2015.

Jlononnumenvhvie UCMOYHUKU

I Maremartuka A.A. lagasna 20135.

Hnmepnem-pecypcuo:

1. Maremaruka: yuebnuk / M.W. bammakos. — M.: KnoPyc, 2017. — 394 c.
— CIIO. - URL.: http://www.book.ru

[Ipunoxenue
Tabauuya creneHein
a" |1 |2 3 4 5 3 7 8 9 10
2 2 4 g 16 32 64 128 256 512 1024
3 3|9 | 27 8 | 243 729 2187 6561 19683 59049

4 4 | 15 64 256 1024 4096 16384 65536 262144 1048576
5 5 |25 125 625 3125 15625 78125 390625 1953125 9765625

6 6 |36 216 1296 7776 | 46656 | 279936 | 1679616 @ 10077696 | 60466176

7 7 49 343 2401 16807 | 117649 823543 5764801 | 40353607 | 282475249
8 & | 64 512 4096 32768 - 262144 2097152 | 16777216 | 134217728 | 1073741824
. 9 - ) | 81 . 729 - 6561 -59&39‘ - 531441 - 4782969 | 43046721 - 387420489 | 3486784401
o 10 'zm 1000 10000 J{JML‘EJ‘}DGOOUO 10000000 100000000 1000000000 | 10000000000
1 11 .121 1331 14641 161051 -1?71551 15487171 214358881 2357947691|25937424601

12 12 | 144 1728 20736 248832 |2985984 35831808 429981696 5159780352 61917364224

JlomaniHee 3a1anue:

bammakoB M.U. «MaremaTuka: anredpa 1 Hauajga MaTeMaTUYECKOT0 aHAJIN3a;
reoMeTpusi»- TiiaBa 2, 3aH.3Ne4

HNuTepHeT-pecypcenl:

1. DnextpoHHas OubIMOTEYHas cucTemMa Znanium [DJIEKTPOHHBIN pecypc| —
Pexxum nocryna: https://znanium.com/ (nata obpamienus 16.09.2021r.)

Kpurepuu oneHuBanusi padoThl 00y4arommxcsi Ha JJa0opaTopHoil padore
OueHka «OTJIMYHO» CTABUTCS, €CIM OOYYaIOIIUWCS BBIMOIHWI padboTy B
MOJTHOM 00beMe ¢ cOOJI0eHHEM HEOOX0IMMOI MOCIe10BaTEIbHOCTH, TPABHUIIBHO
OTBETUJI HA KOHTPOJIbHBIE BOIIPOCHI, TPAMOTHO C(HOPMYITHPOBAI BHIBOI.

OneHka «XOpOLIO» CTAaBUTCS B TOM CiIydae, €CM OOy4YarOIIMNCS BBITOIHHII
TpeOOBaHMSI K OLEHKE «OTJIWYHO», HO JOMYCTHJ OIIMOKM B PEHICHUH 3ajad,
HEAKKypaTHO 0QOpMUI coaepkaHne paboThl, HE CPOPMYIUPOBAT BHIBO/I.

OueHka  «yJAOBJIETBOPHTEJIbHO» CTaBUTCA, €ciau padoTa BBINOJHEHA HE
MOJIHOCTBIO M, €CJIM B XOA€ paOOThl ObUIM JTOMYIIEHBI CIEIYIOIINE OUIUOKU:


http://www.book.ru/

3HAYWTEIbHBIC OIMMOKA B PEIICHWH 3a7a4, HEaKKypaTHO O(QOPMHUI COAEpKAHUE
paboThI, HEBEPHO OTBETHIJI HA KOHTPOJIBHBIE BOIIPOCHI, HEe C(HOPMYIINPOBAIT BBIBO/I.

OneHka  «HEYI0BJIETBOPHUTEIbHO» CTAaBUTCS, €CIM OOyYalolIuiics He
MOJITOTOBWJICS K BBITIOJIHCHUIO JAaHHOW pabOThI, TOJIyYeHHBIE PE3yJIbTaThl HE
MO3BOJIAIOT  C/AENaTh TMPABWIBHBIX BBIBOJOB W TOJHOCTBIO PACXOASATCS C
MIOCTABJICHHOW II€JIbI0, TOKA3bIBAI TUIOXHME 3HAHUS TEOPETHUYECKOTO MaTepHaa,
PYKOBOJICTBO M TOMOIIb CO CTOPOHBI MPETOAaBaTelisi M XOPOIIO MOATOTOBICHHBIX
oOy4Jaroruxcst Hed(PPEKTUBHBI IO MPUUKHE TJIOXO0H MOATOTOBKH

IIpakTH4yeckoe 3ansitue Ne 4
HaxoxneHnue 3Ha4YeHUI cTeneHell ¢ PAHOHAJIbHBIMY MOKA3aTeJIsIMH.
Hennb: 3akpenuTh U CHCTEMATU3UPOBATH 3HAHUS 110 IaHHOU TEME.
3agaun:
1. 3aKpenuTh 3HaHUs 110 TeMe «CTeneHm».
2. [IpuMEeHNTh yMEHHS 110 BBINOJHEHUIO PAcCYeTOB C PalHOHAIBHBIM
IIOKAa3aTeJIEM.
3. HayuuThs nprMeHATh NOJyYEHHbIE YMEHUS U 3HAHUS Ha ITPaKTUKE.
ITopsiok BeINOTHEHUsI padOThI:
1. PaccmoTpuTe TeopeTMdeCKUii MaTepuall 10 TEME W IPUMEPHI PEIICHHUS
3a/1a4 (IpUBEICHBI HIXKE).
2. Pemmte camocTodTenbHyto padboty. Odopmure pemieHne NUCbMEHHO B
TETpaaH.
Teopernyecknii MaTepual
CreneHblo Ha3bIBAETCS BhIPAKEHUE BUA: @, TJIe: G— OCHOBAHHME CTEIEHU;
c— MOKa3aTesb CTENEeHH.
CaoicTBa creneHen
a”
a’
af -at=a”" a? a\P
af - b? = (ab)? ]7 (/_))

— ”P R

(aP)? = a™

1

a " =—

al=1,a#0; L a#0;
— (2) =y
5 = —, - = —
[Tpumep. 2 3, 1
Kopenp n-ii cTenenu U3 4ynciia ¢— 3T0 YUCIIO, -1 CTEIEHb KOTOPOro paBHA
.,
Ecnu n— 4yétHo.
. Torna, eciiu @ < 0 KOpeHb N-0if CTENIEHU U3 d HE ONPEIEIIEH.
. Nmm ecam a > 0, TO HEOTpULATENbHBI KOPEHb YpAaBHEHHs T =a

[ 1
Ha3bIBaeTCs apu(PMETHUECKUM KOPHEM N-0i CTETNIeHH 13 & M 0003HAYAETCS Va

Ecnu n— neuétHo.
. Torna ypaBHeHHEe T™ = @ UMEET €IMHCTBEHHbIA KOPEHb MPHU JTIOOOM @,



[Tpumep 4.
10000 = 10, /—243 = -3, /64 = 2.
OCHOBHBIE CBOMCTBA KOPHEM.
KopHewm n-i1 creneHu U3 ynciia a Ha3bIBAETCA TaKO€ YMCIIO b, n-s CTENEHb
KOTOpPOI'0 paBHA a.
Jist a>0 u b>0 u HaTypadbHBIX YHCEN N, M, K BBEIMOJHAIOTCS CIIEIYIONTHE
COOTHOIIICHHS:

1. Wab="vVa-"Vb

2. o/ :%

3. (Va)* = Vak
s Va="Ya
5 ma.‘*z\"/a

\ﬁfnf |la| ecnn n - yeTHOe
' p—
G ecllh N — HeYyeTHoe

~J

8. ana nwbbix an b, Taknx yto 0 £ a £ b BEpHO HepaBeHCTBO:
"Va ™D
IIpakTuyeckue 3aJaHus
Bapuanr 1

1. Boruucnuts: 3125 - 2- j%

128
2. Beumcauts: a) V243-32; 6) ° oo B Yo V24, 1 (—2{@)4
3. CpaBuutb uncna V6 n /35
4. YupocTHTe BBIpaKCHUE, CUUTAs, YTO MIEPEMEHHBIE TIPHHUMAIOT TOJIBKO
327 5 3 bll
TIOJIOKUTETLHBIC 3HAUCHHUS: a) J bj : J = s > 0 Vb :Vb? A b13
5.  BbIHECTH MHOXHTEIb M3-TI0JI 3HAKa KOPHS:
a) V96 m’n~2 , m>0,n>06) V625a*h>, a<0,b>0
6. BHeCTH MHOKHUTEINb O 3HAK KopHs 2a-V3a, a> 0

2 2
7. Pacnonoxwure uncna V4, \s@, x@ B MOPSIIKE BO3pACTAHUA.
E.I.T — 4

3 ] LY - VX
8.  Vmpocture Bepaxkenue: a) v c-3yc - VI 6) Ime2 Vx
6
Q. OcBo06oiMTe 3HAMEHATeNb OT UPPAMOHAIBHOCTHU: 3=
Yo



Bapuant 2

3[27
8
R
2 405 2 5
2.  Bomumcnoute: a) V125-216; 0) w:; . B)V54-4; 1) (—2%5F
v
3. CpaBHuTb uncia V63 n V8

1. Boruuciuts: 3 256 —

W | =

4. VYmpocture BEIpaXXEHHE, CUUTAs], YTO IEPEMEHHBIC IPUHUMAIOT TOJIBKO
416 a® 4 |625cll . R 2
TOJIOKUTEJIFHBIE 3HAUCHHUS: ) J 3 J = 0) Vxt-Vx®:yx?
C a
5.  BbIHecTH MHOXHTEIb U3-1I0/1 3HAaKa KOPHS:

a) V135m7n®, m>0,n>06) Y729¢%d®, d<0,c>0

6. BHeCTH MHOKHTEIb [0 3HaK KopHst 2b-3/5b2, b >0

2 -]
7. Pacnonoxure uncia V2, V3, Y7 B nopsxe Bospacranus
54
6 5 — W jr? -9
8. VIpocTHTe BhIpakeHue: a) v X - VX - Vx~2; 6) S—= o - A2
Y3
12
Q. OcBob6oMTe 3HAMEHATENb OT HPPAITMOHATBHOCTH: Er
Ry

IIpakTHYeCKHe 3aTaHus
Bapuanr 1
1. Beramcure: a) /0,64 +3 —15% +4/81; 6) 3/23.72 .22 . 73

2. YIpocTuTe BBIpaKEHUE (2% - %)2 +4%a’0® <X a’n®

3. Berunciure 3HaueHHe BeIpakeHns 4/625¢* —3/32¢® ++/36¢% mpu ¢ = —%

1 L L 2 LI
4. Berunciure: a) 473; 0) (;j ; B) 164 —=125%; 1) (2+33]{4—2-33 +33J

_ 3
5. YIpocTuTe BBIPAKEHUS: a) (i/?) ©.6) ar -¥a®

3 a1,5 a05
6. Yrpocture BbIpaK€HHE ——— +—
a-3a” a"-9a) ar”+3
Bapuant 2

1. Beluucnure: a) w/0,81+31/—4% +416; 6) Y3°.7° 43 .7
2. YOpocTurte BhIpaKEHHE (4\/; +3‘{/§)2 —63/x°y" +§/x%y®

3. BBIHCIIHTE 3HAYCHHE BRIPKEHHS 4/81y* —3/32y° +4/16y? mpH ¢ = —g




1) 1o 4 4 8
4. Beruucaute: a) 42; 6) (Ej ; B) 27° —=252; 1) [1—23](“ 23 +23j

- 5
5. Ympocture BoIpakeHUs: a) (5{/;) l’25; 0) a* a*

6 4 bl,5 bO 5
. YIOpOCTUTE BBIPAXKECHIE — .
P P (b “a%  b? —16bJ b% +4

KoHTposbHbIe BONPOCHI
1. [loHsATHA panMOHAJIbHBIE TTOKA3ATENN?
2. CBOIiCTBA CTEIIECHEH?
lomamHee 3a1anue:
bammakoB M.M. «MaTtemaTtuka: airedpa 1 HayaJla MaTeMaTUYECKOrO aHaJn3a;
reoMeTpusi»- riaasa 2, 3ad.3Ne4
HNuTepHeT-pecypcesbl:
1. DnextponHas OubIMOTEeYHas cucTeMa Znanium [DIEKTPOHHBIN pecypc| —
Pexxum noctyna: https://znanium.com/ (nata obpamenus 16.09.2021r.)

Kpurepuu onennBanusi padoThl 00y4arommxcst Ha J1a0opaTopHoil padore
OueHka «OTJIHYHO» CTABUTCS, €CIM OOYYAIOIIMUKCS BBIMOJTHII PadboTy B
MOJTHOM 00BbEME C COOJIIOACHUEM HEOOXOUMOM MOCIEI0BATEIbHOCTH, MPABUILHO
OTBETHJI Ha KOHTPOJIbHBIE BOTIPOCHI, TPAMOTHO C(OPMYIUPOBAI BEIBOI.

OneHKka «XOpoIIO» CTAaBUTCS B TOM CiIy4ae, €CIId OOYJarONTUHCS BBITIOJHUI
TpeOOBaHMSI K OIEHKE «OTIWYHO», HO JOIMYCTHJI OIMMOKK B PEIICHUH 3ajaad,
HEaKKypaTHO o(pOpMIII coJiepkaHue padboThl, HE CHOPMYITUPOBAI BHIBOI.
OueHka  «yJAOBJIETBOPUTEJIbHO» CTaBUTCA, €ciau paboTa BBHINOJHEHA HE
MOJIHOCTBIO M, €CIIM B XOje paOOThl ObUIM JIOMYIIEHBI CIEAYIOUUE OIIMOKU:
3HAUWTEIbHBIC OIIMOKM B PEIICHUH 3a7a4, HEaKKypaTHO O(QOPMHUI COJAEpIKAHUE
paboThl, HEBEPHO OTBETHJI HA KOHTPOJIBHBIE BOMPOCHI, HE C(HOPMYITUPOBAIT BEIBOJI.
OuneHka  «HeEYIOBJIETBOPHUTEJIbHO» CTABUTCS, €CIM OOYyYarOIIMICS He
MOATOTOBHWJICA K BBITIOJHEHUIO JaHHOW pabOThI, MOJy4YEHHBIE PE3yJIbTaThl HE
MO3BOJISIIOT ~ CAENAaTh TPABUWIBHBIX BBIBOJIOB M TOJTHOCTBIO PaCXOIATCS C
MOCTABJICHHOW I1€JIbI0, TIOKA3bIBAJl TUIOXHME 3HAHUS TCOPETUYECKOTO MaTepHaa,
PYKOBOJICTBO M TIOMOIIb CO CTOPOHBI MPETOaBATEN M XOPOIIO MOATOTOBIEHHBIX
oOyyaromuxcst Hedh(HEKTUBHBI MO MPUYKHE TIOXOU MOTOTOBKU

IIpakTuueckoe 3ansaTue Ne S Haxo:xknenune 3HadyeHuid jorapugma no
MPOU3BOJIHLHOMY OCHOBAHUIO.
eJlb: 0TpaboTaTh HABBIKH BBIUKCIICHUS JorapuMoOB, MpeoOpa3oBaHUs
MPOCTEUIINX ~ JIOTAPU(PMUYECKUX  BBIPAKCHHUH, PEMICHUS MPOCTEHIITNX
norapu(MUUECKUX YpaBHEHUH.

VYkazanue. [lpaktuueckas paboTa COCTOMT U3 JIBYX YacTe — TEOPETHUYECKOU H
MpPAaKTUYECKOM (3aaHusi MJi1 CaMOCTOSITEIbHOro BbInosiHeHUs). [locne
W3YyYECHUsSI TEOPETUYECKOTO MaTepualia MOKHO IPUCTYIIATh K BBIITOJIHEHUIO
IIPAKTUYECKOMN YaCTH.



IMopsinok BHINOJIHEHUST PAdOTHI.
1. PaccmoTpuTe TEOpETHYECKH MaTepual MO TeMe W TpPUMEPhl PEIICHUs
3a1a4 (MPUBEICHBI HIKE).

2. Pemmte camoctosaTensHylo pabotry. OdopmMute pelieHHE NHCHbMEHHO B
TETPaJH.

Xoa padoThl.
1. TeopeTnueckuii MaTepuall.

Jlorapudm nosoxkurenpbHoro gucia b mo ocHoaHuio a (0003HayaeTcs 10g,b)
— 3TO MOKa3aTellb CTEIICHH, B KOTOPYIO HAI0 BO3BECTH @, YTOOBI MOJIYYHTH b
(aucna b, a — mooxkuTEIABHBIE, aF 1).

Ecma“=b,ro  log,b=c

{Ilﬂg - b
— OCHOBHOE JIOrapu(PMHUIECKOE TOXKIECTBO
CroiicTBa JiorapudMoB CIIpaBeJIUBHI JJIs1 J0Tapu(dMOB 110 JIFOOOMY

ocuosanuto(a >0 ; a# 1):

1.10gal=0

2.logaa=1

3. logaak=k

4. loga(x-y)=logax+logay

5. loga(x/y)=logax— logay 6.

logab*=k-logb

OcHoBaHue Jorapudma 1 YucJI0 NoJ 3HAKOM Jorapudma MOKHO TOMEHITH
MecTtamu 1o Ghopmyiie:
logab=1/logna

Oomas ¢popmysia nepexona kK Jorapugmy no Ipyromy 0CHOBAHUIO.
logab=logcb/log.a

Jlorapudm no ocHoBaHuio a".

loga"b=(1/n)-logab

Jlorapudwm yuciia b mo ocHoBanuto a" paBeH Mpou3BeeHUIO Apodu 1/n Ha
jgorapudM guciia b mo oCHOBaHHMIO a.

Ipumep 3. Berauciure IOQGL
IIpumepsl pemeHus 3aaad4. 36

PemeHHe.Iogsi --2 (TK. 67 =i)
Ipumep 1. Beraucnure log, 8 36
Pemrenne: log, 8 = 3.(1.x. 2 3 = 8)

Ipumep2. Boruucaure logs 25.
Pemrenne: logs 25 =2


http://www.mathematics-repetition.com/11-klass-algebra/11-4-9-logarifm-1-ya-formula-perehoda-k-novomu-osnovaniyu.html
http://www.mathematics-repetition.com/11-klass-algebra/11-4-10-logarifm-obshtaya-formula-perehoda-k-novomu-osnovaniyu.html
http://www.mathematics-repetition.com/11-klass-algebra/11-4-9-3-logarifm-po-osnovaniyu-v-stepeni-n.html
http://www.mathematics-repetition.com/11-klass-algebra/11-4-9-3-logarifm-po-osnovaniyu-v-stepeni-n.html

3. Beramcnure: (Ig72-1g9)/(1g28-197).
4. Peuienue:
5. ucnonb3ys 5 u 6 cBoWCTBA JIorapu(MOB, BEIUHCIISIEM
6. 1g72-1g9=Ig(72/9)=1g8=1g23=3
7. Ilpumep 4.
Ipumep 4.
Beranciure: (Ig72-1g9)/(1g28-1g7).
Pemienue:

UCTIONB3YS 5 U 6 CBOICTBA JIOTapU(PMOB, BEIYHUCIISIEM
lg72-1g9=1g(72/9)=1g8=1g23=3lg2;

1928-1g7=1g(28/7)=lg4=1g22=2Ig2.
Hrak,
(Ig72-1g9)/(1g28-1g7)=(31g2)/(21g2)=3/2=1,5

3amaHus I CaMOCTOSATEIbLHON padoThI:



a) log 5%

1.Beruucnure 0) logs81

3HAYCHHUC BBIPAKCHUA B) |og 812+ |Og 8 1
3

r) logs 66- logs 22

I[) |Og98 1

log, 25
) log, 5

)K) (2|Og122+ |09123)( 2|09126- |0g123)

3)510g58+1

I/I) log,(—2)

2. Haiinure X, ecan a) lng-:(g) =X

0) log,0,125=-3
_ 3

B) log;cx= s

r) log.x=- 2

n) log;x=2 logs12- logs6+ logsb

3.Haiigure log,_x, eciu =2 . x= a3

log,e =4,log,c =2

° >

KoHTpoJIbHBIE BONIPOCHI:

1. Tlonsaruenorapugpma?

2. CoiicTBa morapumon?
Jlomaminee 3aganue: bammvakoB M.U. «KMaremaTuka: anre6pa u Hadana
MaTEMaTHYECKOTO aHaJIn3a; TEOMETPUsI»- I1aBa 2, 3aH.3Ne6
HNuTepHer-pecypesbl:
1. DnextpoHHas OubIMOTEYHAss cucTeMa Znanium [DJIEKTPOHHBIN pecypc| —
Pexxum nocrtyna: https://znanium.com/ (nara oopamenus 16.09.2021r.)

Kpurepuu oueHuBanusi padoThl 00y4ar0mMXcsl HA MPAKTHYECKOM 3aHATHH

OueHka «OTJMYHO» CTAaBUTCS, €CJIM OOYYalolIMICS BBHITIOMHUI paboTy B
MOJTHOM 00BbeME C COOJIFCHUEM HEOOXOAMMOM MOCIeI0BATEIbHOCTH, IPABUIIBHO
OTBETHJI Ha KOHTPOJIbHBIE BOMPOCHI, TPAMOTHO C(POPMYITHPOBAT BHIBO/I.



OneHka «XOpOLIO» CTAaBUTCS B TOM ClIy4ae, €CId OOy4YarOIIMHCS BBIMOTHUI
TpeOOBaHMSI K OLEHKE «OTJIWYHO», HO JOMYCTHJ OIIMOKM B PEHICHUH 3ajad,
HEaKKypaTHO 0QOpMUJI coJiepKaHKe padoThl, HE CPOPMYITHPOBAT BBIBOJI.
Ouenka  «yJAOBJIETBOPHTEJIbHO» CTaBUTCA, €ciau paboTa BBHINOJIHEHA HE
MOJIHOCTBIO M, €CIIM B XOje paOOThl ObUIM JIOMYIIEHBI CIEAYIOUME OMIMOKU:
3HAUWTEbHBIE OIIMOKA B PEIICHUM 3aJa4, HEaKKypaTHO O(QOpPMHUI COJAEpKAHUE
paboThl, HEBEPHO OTBETUIJI HA KOHTPOJIbHBIE BOIIPOCHI, HE C(POPMYIUPOBAT BHIBO/I.
Ouenka «HEYHOBJIETBOPUTEJIbHO» CTaBUTCS, €CIU OOy4alouuiicss He
NOJTOTOBWJICA K BBIIIOJIHEHUIO JTaHHOW pPaOOThHI, MOJIYYEHHBIE pE3yJbTaThl HE
NO3BOJISIIOT  CAENATh NPAaBWIBHBIX BBIBOJOB M IOJHOCTBIO pacxomsircs C
MOCTABJICHHOW LEJbI0, MOKAa3bIBAJ IUIOXHE 3HAHUS TEOPETUYECKOr0 Marepuana,
PYKOBOJICTBO M IIOMOIIb CO CTOPOHBI MPENOJABATENS U XOPOIIO MOATOTOBIEHHBIX
oOyuaronuxcs Hea((HEeKTUBHBI IO TPUUUHE TUIOXOH MOATOTOBKH.
Caiitbl B cetu UHTEpHET:
1.Ounaiitn~ Oubnmoreka  [DnekTpoHHBIM  pecypc] — Pexum  pocryna:
http://www.vbbooks.ru.
2.MlaTepHeT yHUBEpCcUTET MH(GOPMAIIMOHHBIX TEXHOJOTUN [DNEKTPOHHBIN pecypc|
— Pexxum gocrtyna: http: /www.intuit.ru.
IIpakTnueckoe 3ansaTue Ne 6
Jlorapu¢gmupoBaHue U NOTEHUMPOBAHME.

ILlenwv pabomor:

CMYOeHm OO0JIHCEH:

3Hamb.

- ompezeneHue Jorapudma 9ncia;

- (QopMynbl OCHOBHOIO JIOrapu(MHUYECKOrO0 TOXKJIECTBa, Jorapudma
MPOU3BEJCHUS, YACTHOTO, CTEMEHU, TMepexojla OT OJHOM CHUCTEeMbI
jorapudMoB K JpYroi;

ymemy:

- BBIYUCIISITH 3HAYEHUS HECIOKHBIX JIOTaPU(PMUYECKUX BBIPAKEHU.

Ceedenusn uz meopuu:

Jlorapudgmom umncna b mo ocHoBaHWMIO a Ha3bIBACTCS MOKA3aTelb CTEICHH
(x), B KOTOpYIO HY)KHO BO3BECTH OCHOBAaHHE @, YTOOBI MOJYYUTh 4HCIIO D, T.e.
logab=x — a*=h.

[Ipu pabote ¢ norapupMamMu NPUMEHSAIOTCS CIEAYIOLIME HX CBOWCTB,
BBITEKAIOIINE U3 CBOMCTB MOKa3aTeIbHON (DYHKIUU:

1. a"°%=h (rme b>0, a>0 u a#0) HA3LIBAIOT OCHOBHLIM N02APUDMULECKUM
MOHCOECMBOM.

[Mpu mobom a>0 (a#0) u JHOOBIX MOJONKHUTEIBHBIX X W ) BBIMOJIHAIOTCS
paBEHCTBA:

2. log,1=0.

3. logaa=1.

4. Jlorapudm POU3BENCHUS paBeH CymMMe jorapuMoB:
logaxy=logax+logay.



5. Jlorapugm yactHOTO paBeH pazHocTy JjorapudmMoB: 10ga(x/y)=10g.x-10gay.
6. JlorapudM cTemeHW paBeH MPOU3BEACHUIO I[OKa3aTeNis CTEIeHH Ha
norapudm ocHoBaHMs dToii crenenu: 10g.x*=klogax.

OcCHOBHBIC CBOHWCTBAa JIOTapU()PMOB MIMPOKO MPUMEHSIOTCA B  XOJE
npeoOpa3oBaHusl BBIpAXKEHUH, comepkamux Jjorapudmel. Cpeau HEUX (opmyia
nepexoja K HoBoMy ocHoBaHuI0: l0gax=logyx/logpa. Dta popmyna BepHa, eciu 06e
€€ YaCTH UMEIOT CMBICI, T.¢. ipu X>0, a>0 u a#0, b>0 u b#1).

ITo OpaBuiIy  JIorapu(MHUPOBaHUS CTEICHH u OCHOBHOMY
norapu(GMUIECKOMY TOXKICCTBY MOJTydacM:

logpx=logs(a'*9®), otkyna logpx=loga.x-logpa. D1y hopmyny Tak ke MOKHO
UCIIOIB30BATh JIJIS YIPOIIECHHUS BHIPAXKCHHUI.

Ilpumep 1.
Brrunciure, WCIIO0JIb3YS onpeecHUe jorapudma yucia
log,,3/169 +log,, ¥/121.
Pemenue:
BBIYUCIIUM OTAEIBHO KaXXbIi Jorapudm:
log,, 3/169 = x, log,, ¥121 = x,
13" =3/169, 11" =3/121,
13 =¥/13?, 11" =3/112,
g 2
13" =13°, 11" =113
2 2
x=-. xX=—.
5 3

3 15 15 15

2 2 6410 16 .1
Bepuemcs B npumep: 109 ¥/169 + log,, V12 —g = =1

Ilpumep 2.
3lg2-1
Beruncimre, HCHoJb3ys OCHOBHOE Jlorapudmudeckoe Toxaectso: 10 :
Pemenue:
WCMOJI3Ysd CBOWCTBO CTENEHH, pA3JI0KUM JAHHOE BBIPAKEHHE Ha
MHOKHTEIIH:

O3|92 -1 O3|gZ 10—1
Hcnionb3ys 6 cBOWCTBO jorapudma CTENeHU, UMEEM:

O3|gz 4 03I92 1071 _10I923 i
10°
Hcnonb3yst 0CHOBHOE JIOTapru(pMUIECKOE TOKIECTBO, UMEEM:
10%021 _ 10z 19t qger . L _pe 1 _ 8 0,8.
10 10 10

3aoanus 0na 3aKpenieHus u ompadomKu HABLIKOB PEULeHUA:



3log, 2-log, 24

1. BeluuciauTs: )
log; 3+log, 2

logs 27-21logg 3

2. Haittu x:  lgx = .
logs 45+1logs 0.2

1 1
- —=log; 4
3. YrupoctuTs BepakeHne: 81z 2 7% 7 4 25loB1258

2
4. TIponorapupmuposarts Beipakenne 10 *a*b>cz no ocHosanmio 10.

5. CpaBHUTE:
A) 5200 H 2500 ’
b) log, V2 u log, i ,
B)log; 2 +log; 7 u log, (2 + 7).
3aoanus 0na camocmoamenbHo20 peueHun:
Brruncnure:
1 Bapuant 2 BapuaHT 3 BapuaHT
1) log160,5; 1) loges(1/16); 1) log.8;
2) 100|g\/g’ 2) 5—6|0952 : 2) 360,5—|095\/g ’
g4 lg 4 lg3+1g 27
3) —— . 3) 3) =220,
) lg64—1Ig8 lg16-1g8 ) g9
4 BapMaHT S BapuaHT 6 Bapuanrt
1) 109go.20,08; 1) 1g0,01; 1) logs0,04;
Log, 2 log, 3+210g, /3 . lgs .
2 49* ) f lg?3 | ) 0|83164 |
lg?7-1 3) a0 3) ==
3) 970 " lg 30 log, 16
7 BapuaHT 8 Bapuanr 9 BapuaHT
1) log 58; 1) IongY; 1 log, -~ ;
2) 25Iog53—I0925 27 . 3 243
3) 198+ 1018 2) 1005+ 2) 1000/9°9% ;
2|g2+|g3' 3) Iog316_ 3) log, 8 +I09527
log , 4 log,16 log,9

Jlomaminee 3aganue: bammvakoB M.U. «KMaremaTuka: anre6pa u Hadaia
MAaTEMATHYECKOr0 aHAJIN3a; TEOMETPUsI»- I1aBa 2, 3aH.3Ne6
HNuTepHeT-pecypcesnl:
1. DnextpoHHas OubIMOTEYHAss cucTeMa Znanium [DJIEKTPOHHBIN pecypc| —
Pexxum nocrtyna: https://znanium.com/ (nata oopamenus 16.09.2021r.)
Caiitbl B cetu UnTEpHeT:
1.Onnaitn =~ 6ubnuoteka  [DNEeKTpoHHBIM  pecypc] — Pexum  nmocryna:
http://www.vbbooks.ru.
2.MlaTepHeT yHUBEpCUTET MH(GOPMAIIMOHHBIX TEXHOJOTUN [ DNEKTPOHHBIN pecypc|
— Pexxum noctyna: http: //www.intuit.ru.

Kpurepuu oneHuBanusi padoThl 00y4ar0IMXCH HA MPAKTHYECKOM 3aHATHH



OuneHka «OTJIMYHO» CTAaBUTCS, €CIAM OOYyYarOIIMKCA BBINOTHWI pPaboTy B
IIOJTHOM 00beMe C COOJI0JICHHEM HEO0OX0IMMON MOCIIeI0BATEIbHOCTH, IPABUIHHO
OTBETHJI Ha KOHTPOJIbHBIE BOMIPOCHI, TPAMOTHO C(OPMYIHPOBAI BHIBOI.

OneHka «XOpoIIO» CTAaBUTCS B TOM Ciydae, €Ciau OOydarolMiiCs BBITOJHUII
TpeOOBaHUS K OIIEHKE «OTIMYHO», HO JOMYCTHJI OIIMOKM B pPEUICHHH 3ajad,
HEaKKypaTHO 0(hopMuII cosiepkaHue padoThl, He chOpPMyINPOBaAI BBIBO/I.

OuneHka  «y/AOBJETBOPUTEJBHO» CTaBUTCS, €CIM paboTa BBIIOJHEHA HE
IOJHOCTBIO M, €CJIM B XOjA€ paldoThl OBbLIM JOMYILEHBI CIEAYIOLINE OIINOKU:
3HAYUTENIbHbIE OLIMOKM B PEIICHUHU 3a]a4, HEaKKypaTHO O(OpMII COAEpKaHHE
paboTHl, HEBEPHO OTBETUI HAa KOHTPOJIbHBIE BOIIPOCHI, HEe C(HOPMYINPOBAI BBIBO/I.
Ouenka «HEeYIOBJIETBOPUTEJIbHO» CTaBUTCS, €CIU OOy4alouuiicss He
MOJTOTOBWIICA K BBINIOJIHEHUIO JTaHHOW pPaOOThHI, MOJIYYEHHBIE pE3yJbTaThl HE
MO3BOJIAIOT CJENaTh TMPaBWIBHBIX BBIBOJOB W TOJHOCTBIO PACXOIATCA C
MIOCTaBJICHHOW IIebI0, MOKAa3bIBaJl IJIOXHME 3HAHHS TEOPETUYECKOrO Marepuara,
PYKOBOJICTBO U IOMOIIb CO CTOPOHBI MIPENoAaBaTelisi U XOPOILIO MOJATOTOBICHHBIX
oOyuaromuxcs Hea((HEeKTUBHBI IO IPUUUHE TIOXOH MOATOTOBKH.

IIpakTuuyeckoe 3ansarTue Ne 7

IIpeoGpa3zoBaHue BhIPAKEHU, COAEPKANUX CTENIEHH.
Lenv padomui:
CMYOeHm OO0JIHCEH:
3HAMYb!
- OCHOBHBI€ ITOKA3aTEJIbHBIE TOXKIECTBA;
- CBOMCTBA CTEICHEH C JeMCTBUTEIbHBIMU MOKA3aTEISIMU;
ymemy:
BBIUHCJISITh CTENIEHH C ICMCTBUTEIBHBIMU U PAIMOHAIIBHBIMU MOKA3aTEIISIMU.

Ceedenusn uz meopuu:
[ToBTOpUM ONpEnEeneHuss noHAmuUsi cmeneHu C HATYyPAIbHBIM, HYJIEBBIM,
LEJIBIM OTPULIATENBHBIM U PAIIMOHATBHBIM NTOKa3aTEISIMU:

a's a-a-a..;a; a"=1/(a"); a’%=1, a#0; a""=1/a"
= %
n pas
meEZ, nEN, n>2.
[ToBTOpUM CBOICTBA CTENEHEN C PALIMOHATIBLHBIM MOKA3aTEIIEM:
MIpU JTIIOOBIX X U Y CTIpaBeJIMBLI pABEHCTBA!
a‘a¥=a*",
a*la¥=a*”;
(2)=a"
(ab)*=a*b*;
(a/b)*=a*/b*.

Cmenens ¢ oeticmeumenbHbimM NOKa3amenem
CBolicTBa CTENEHEN C IEUCTBUTEILHBIM ITOKA3aTEIIEM:



~NOoO oIk~ WwN -

. a=atok a>0, y, KEN, xEZ.

. a*>0, a>0, X€ER (;1r06as1 cTeneHb MOJIOKUTEITLHOTO YHCIIa TTOJ0KUTENIbHA).
. a>1 pu a>1, x>0.

. a*<1 mpu a>1, x<0.

. 1*=1 (mo0bas cTeneHb eMHUIIBI PAaBHA CIUMHUIIE).

. a*<1 mpu 0<a<l, x>0.

. a*>1 mpu 0<a<l, x<0.

8.

Ecmu a>1, a#l, To ans m000TO MOJIOKUTENLHOTO Yncia b cymectByer

CIMHCTBEHHOE JICHCTBUTEIILHOE YUCIIO X Takoe, uto a*=h npu b>0.
9. JIro6ast mosioxKUTEIbHASI CTENIEHb HYJISI paBHA HYIIO.

Kpome mnepeuncineHHbIX CBOMCTB Ba)KHO OTMETUTH TPU CBOMCTBA, Ha
KOTOPBIX OCHOBAaHO PEIICHHE MPOCTEUINNX IIOKA3aTENbHBIX YPaBHEHUU U
HEPaBEHCTB:

10. Ecnu a*=a’, To X=y npu a>0, X, y#1.

11. Ecniu a*<@Y, To X<y npu a>0.

12. Ecnu a*<a@Y, To x>y npu 0<a<l.

[IpaBuna pecTBUS HAJ CTENEHSAMHU C JICHCTBUTENIBHBIM IIOKa3aTEJIeM
BBIpaKatOTCs hopMysiamMu (TOXKIECTBAMU):

13. a“aP=a**P,

14. a®:aP=a*P,

15. (a%)P=a*,

16. (ab)*=a"b* mpu a>0, b>0.

17. |ab|*=|a]*|b]|* mpu ab>0.

18. (a/b)*=a"/b* mpu a>0, b>0.

19. |a/b|*=|a]*/|b]* mpu ab>0.

®opmyibl, oOpaTHbIe hopmynam 1-7, Tak xe BEPHBHI.

Ilpumep 1.
= 1
71 1) paz.ge
) 49

Berunciure: :

o)

9

Pewenue:

YIPOCTUM 33JaHHOE BBIPAXKEHUE, UCIIOJIB3YI0 CBOWCTBA CTEIICHEM:

1 1
7-1.(1]2_642.3-2 1.492_(1j2.(1f lgg [t 1,11
49 7 64) \3) _7 64 9_7 89_
1 - 1 - - -
o (1]2 1 g ;—\/5 ;—3
| 5 5

9



121 N
72_72 72_ 72 _
LTl T u
5 5 5
Ipumep 2.
2 1
B . 8%.252-2"
BIYUCITUTE: T ea0E 05
Penienue:

. n

.(_

355

S |__3%
14 1008

YIIPOCTUM 3a1aHHOC BBIPAKCHHUC, NCITIOJIB3YIO CBOMCTBA CTCIICHEM:

2 1
R @ﬁa(ljz_l ZJ_JTﬂJ- p}71_1 11
83.252-2" 25 2 25 2 \2) 5 2 920 2_
6492 . 905 - (26)0,25 . 905 - JL5 905 o 22 - 4 o
9
__20__9
4 80

BBINONMHUTE IEUCTBUS C palMOHATIBHON CTENIEHBIO:

1.

A)8% 181075, B) 810+ (L)

a—E

A)

22—Bl

Boeruuciantnb:

b)

A) V& u6v,

o b

VoS VB

x_"“—}

1
125

YIPOCTUTH BBIPAXKEHHUE:

']

Xy

x_'-+}'_'-

CpaBHI/ITB qucia.

H |:}-—x}_'-'

-3

B) (%)_; 2 Zi .

[IpencraBuTh BbIpaKEHUE B BUJIE KOPHS:
[IpencraBuTh BbIpaXEHHE B BUIE CTEIICHU C PALMOHAIBHBIM IOKA3aTEJIEM:

4

as -

z

bs

3aoanus 01a camoCmoAmebHO20 PeuleHus:

1 Bapuant

1) 2.2,

9 &)1

3

Ne2. Ynopocrure:

1 1

b3.b 6.

Nel. Beruucnure:

2 BapuaHT
Nel. Beruncnure:
1) 57°.5;
L\
2) (2 2)3~162 |
2
Ne2. Ynpocrure:

1 3

a %a*.

3 BapuaHT
Nel. Beruuciure:

1)(%j4;

2) R/-27 +0,14/81 - 1.

Ne2. Ynpocrure:

3 1

x 4x?,

4 BapMaHT

1) (v5)";

Neol. Beruucjure:

S BapuaHT
Neol. Beruuciure:

6 BapuaHT
Neol. Beruuciure:




Nel. Beruuciure:

Nel. Beruuciure:

3 1 1
2) @ | 1) 5.8°; 1) 367 .2;
3/c | 4/324
Ne2. Ympocrure: 2) (\/E) ' 2) g1
AV Ne2. Vmpocrure: 4
yal g, 21 No2. Ympocrure:
C3C2 1 -3 2
1 (x3J x3.
c6
7 BapuaHT 8 Bapuanr 9 BapuaHT

Nel. Beruuciure:

1) 162 1) 27 1) 4/0,0001-16 ;

2) 2) £/32-0,00001 . 7) V243,

5416 - 0,23/~ 0,027 +3/1. Ne2. Ynpocrure: e

Ne2. Vmpocrure: 5 Ne2. Ympocrure:
% y3.3y. Zﬁ_%%

a?a .

KoHTposibHbIE BONPOCHI
1.CBoiicTBa crenenein?
2. [Toustue Toxmecrna?

Jomamnee 3aganue: bammvakoB M.U. «KMarematuka: anredpa u Hadaia
MAaTEMATHYECKOT0 aHAJIN3a; TEOMETPUsI»- I1aBa 2, 3aH.3Ne6
HNuTepHeT-pecypcesbl:
1. DnextponHas OubOIMOTEYHAs cucTeMa Znanium [DIEKTPOHHBIN pecypc| —
Pexxum nocryna: https://znanium.com/ (nata obpamienus 16.09.2021r.)
CaiiTel B cetu UHTEpHET:
1.Ounaiitn~ Oubnmoreka  [DnekTpoHHBIM  pecypc] — Pexum  pocryna:
http://www.vbbooks.ru.
2.MlHTepHeT yHUBEPCUTET UH(POPMALIMOHHBIX TEXHOJOTUN [DNEKTPOHHBIN pecypc|
— Pexum gocryna: http: /www.intuit.ru.

Kpurepuu oueHuBanusi padoThl 00y4arommxcsl HA MPAKTHYECKOM 3aHATHH
OuneHka «OTJIMYHO)» CTaBUTCS, €CJIM OOYYalolUICS BBHITIOMHUI paboTy B
MOJTHOM 00BbeME C COOJIIOCHUEM HEOOXO0UMOM MOCIeI0BATEIbHOCTH, MPABUILHO
OTBETUJI HA KOHTPOJIbHBIE BOMPOCHI, TPAMOTHO C(DOPMYITUPOBAIT BHIBOI.
OuneHka «XOpoIIO» CTAaBUTCA B TOM CIIy4ae, €Clid OOYyJaroUIUHCs BBITIOJHUI
TpeOOBaHMSI K OIEHKE «OTJIWYHO», HO JOMYCTHJI OIMMOKK B PEHICHUH 3ajad,
HEaKKypaTHO 0pOpPMUI CoaiepkaHne paboThl, HE CPOPMYIUPOBAT BHIBO/I.
Ouenka  «yJAOBJIETBOPUTEJNbHO» CTaBUTCA, €cau paboTa BBHINIOJHEHA HE
MOJIHOCTBIO M, €CJIM B XOjA€ paOOThl ObUIM MOMYIIECHBI CJIEAYIONUE OIIMOKU:
3HAYMTEIbHBIC OIIMOKA B PEIICHWH 3a7a4, HEaKKypaTHO O(QOPMHUI COAEPKAHUE
paboThI, HEBEPHO OTBETHJI HA KOHTPOJBHBIE BOMPOCHI, HE C(HOPMYITUPOBAIT BEIBOI.
Ouenka «HEY/J0BJIETBOPUTEIbHO» CTaBUTCS, €CJIM OOydYalolmuiics He
MOATOTOBUWJICS K BBIMOJHEHUIO JTaHHOW palOOThl, MOJIyYEHHBIE PE3YyJIbTaThl HE
MO3BOJIAIOT CJeJaTh NPaBUJIBHBIX BBIBOJAOB M TOJHOCTBIO PaCXOIATCS €



MOCTABJICHHOW 1I€JIbI0, MOKAa3bIBal IUIOXUE 3HAHUS TEOPETHUYECKOro Marepuaa,
PYKOBOJICTBO M MOMOIIL CO CTOPOHBI MIPENOJaBaTeNsl U XOPOIIO MOJTOTOBIEHHBIX
oOyuaronuxcst Hed(PPEKTUBHBI M0 MPUUUHE MII0XOM MOJTOTOBKH.

IIpakTnueckoe 3ansaTue Ne 8
KonTposbnas pabora no reme: «Kopuu, crenenu, jorapugmsbny

Heab: 3akpenuTh ¥ CUCTEMATU3UPOBATH 3HAHUS IO JAHHOW TEME.
3agaun:

1. 3akpenuth 3HaHUS M0 TeMe «CTeNeHu,KOPHU,JI0TapupMBbD».

2. IlpuMeHHUTH yMEHHUS 110 BHIMIOJIHEHUIO PACUETOB.

3. HayuuTp npuMeHATh NOJy4YEeHHbIC YMEHHSI U 3HAHUA HA TPAKTHKE.

Konrpoabnast padora mo treme «Kopuu, crenenu, sorapupmopy
Bl

1. Beryucnuthb
a. (log,0,4+ log,40)®+log.25-log, 128
b. 14'°8x2 +1og, 81

c. ¥/81-+/49.3/24
d. 42° —Grs +Gj&5 -(0,8)*°

Hatigure 3sHauenue Beipakenus  10g3(9b), ecomm logsb = 5.

3. Ympocture BeIpaKeHHE
2

9—x°
1
x°+3

N

x5+

4. PemuTh ypaBHEHHUS:

a. logs(4x —2) =log,(13 — x)
b. log,(x*—5x+7) =0

C. Vox+4=7

d. v—-84+6x=—x

e.

22.‘:‘4‘ 1_ 323-.‘:‘

f. 257 = (l]m

-
&

o1

. Pemute HepaBeHCTBA:
a. 3 *=>09
b. log;(3x—3) < 3
C. vbx—4=>=4

Kontpouabhas padora no teme «KopHu, crenenu, Jorapupmbny
B2

1. Beruuciaurse
a. (log;50+log;0,5)% +log, 216 - log, 256



2. Bpruucnute 16 | ecnu

b. 41985 + log, 81

1
c. V125.%/32-52
4

s (1)3 (5)" g oyes
d. o @ {6} 1.2)

b

09 75 log,b=3

3. YnpocTure BhIpaKEHUE:

2 1

a2 a2 1
x3% 4+ 2x8 3
1

3

X

4. PemuTh ypaBHEHHUS:

log,(6x—7) =log,(13 + x)
log,(x*—7x+13) =1
V3x—2 =25

v—B8+9% =x

42.‘:‘—1 — 643—2‘

f oo = ()

4

® o0 o

5. Pemuth HEpaBeHCTBA:

a. 2% %=4
b. log,(3x—13) < 3
C. V5x—4 =4

Kontpoabnasi padora no treme «KopHu, crenenu, J0orapupmbny

N

B3

Beruncnuth
a. (log,0,2+ log,80)° + log:125- log, 64
b. 4!°8% + log, 81
c. ¥18-49-3/16
1 -15 4 3,5
d. 25%° —(—J +(—j -(0,6)*°
4 3
Haiigure 3nauenue Boipaxkenus  10g3(27b?), ecnmu  logsb = 2.
YrpocTuTe BeIpaXKeHue

x5 +4

Pemmnts ypaBHEHUSA:
a. log;(6x —2) =log,(19 — x)
b. log,(x*—6x+6)=0
C. vix—4=4



d v—-1+2x=—x
o, 32+l — p73-5x

f. 2.‘:1—'.'-’:: — (E}E

2
5. Pemuth HEepaBeHCTBA:
a. 0,3%7% = 0,09
b. log,(3x—4) < 3
C. V10x —4 =4

Konrpoabnas padora mo treme «KopHu, crenenu, sorapupmopy
B4

1. Beruuciaurse
. (log;10 + log.2,5)% + log, 343 - log, 512
a. 24982435 4 log 729

1
b. J27.3/32-32
4

D

2 45
c. 45 —(i} : +(§j .(06)**
27 3
b3
2. Bpruuciute  log, 16 com log,b=3,
3. YrpocTuTe BhIpaKeHHe:
2 1
3 3 1
5x +1 2x 5,3
x§

4. PemuTh ypaBHEHHUS:

a. log,.(3x —7) =log, (19 +x)
log:(x*+7x+15) =1
V3x+1=5
V—24+3x =x
12821‘—1 — 643—2::'

2 3
fos==(3)
5. Pemuth HEpaBeHCTBA:
a. 2% *=38
b. log,,(3x —1) <0

C. vox—12=7

®o0oT

KounTpoJsbHbIe BONIPOCHI
CaoiicTBa creneHen?
CBoiicTBa KOpHE?
CgoiictBa norapumon?
[TonsiTue norapudmuueckre ToxaecTBa?

PO



Jomaminee 3aganue: bammvakoB M.U. «Marematuka: anredpa u Hayana
MaTEMaTUYECKOT0 aHaIn3a; FeOMETpuUs»- TaaBa 2, 3aH.3Ne9
NuTepHeT-pecypesl:
1. DnektponHass OuOnMoTeyHass cuctemMa Znanium [DJIEKTPOHHBIN pecypc| —
Pexxum nocrtyna: https://znanium.com/ (nara oopamenus 16.09.2021r.)
CaiiTel B cetu UHTEpHET:
1.Ounaiin  Oubnmoreka  [DnekTpoHHBIM  pecypc] — Pexum  pocryna:
http://www.vbbooks.ru.
2.MlHTepHET YHUBEPCUTET MHPOPMAIIMOHHBIX TEXHOJIOTUH [ DIEKTPOHHBIN pecypc|
— Pexxum moctyna: http: //www.intuit.ru.

Kputepun onieHnBaHusi padoThbl 00YYAOIIUXCS HA MPAKTHYECKOM 3aHSITHH
OueHka «OTJIMYHO» CTABUTCS, €CIM OOYYarOIIMKCA BBINOJIHWI padoTy B
MIOJIHOM 00BbEME C COOJIFOAEHUEM HEOOXOAMMOM MOCIEN0BATEILHOCTH, IPABHIIBHO
OTBETHJI HA KOHTPOJIbHBIE BOMPOCHI, IPAMOTHO C(POPMYIHPOBAI BHIBO/I.
OneHka «XOpOLIO» CTAaBUTCS B TOM Cllydae, €CJId OOy4YaroIIUMHCS BBIOJIHUI
TpeOOBaHUS K OLICHKE «OTIUYHO», HO JONYCTWJI OIIMOKM B pEIICHUH 3ajad,
HEaKKypaTHO 0(pOopMUII coJiep:kaHue paboThl, He CHOPMYJINPOBAI BBIBO/I.
Ounenka  «y/JAOBJIETBOPHTEJBHO» CTaBUTCS, €CIU paboTa BBHINOJHEHA HE
MOJIHOCTBIO M, €CIM B XOA€ pabOThl ObUIM JOIMYILEHbI CIEAYIOLIUE OLIUOKU:
3HAYUTENIbHbIE OUIMOKM B PEILIECHUU 3a]ad, HEaKKypaTHO O(OpPMUII COJEp:KaHuE
paboThl, HEBEPHO OTBETHJI HA KOHTPOJIbHBIE BOMPOCHI, HE C(HOPMYITUPOBAII BHIBOJ,.
Ouenka «HEYOBJIETBOPHUTEJIBHO» CTAaBUTCS, €CIM OOydyarolmuiicsa He
MOJATOTOBWJICA K BBINOJHEHUIO JaHHOW pPaOOThl, MOJYYEHHBbIE pE3yJbTaThl HE
MO3BOJISIIOT  CAEJAaTh NPAaBWIBHBIX BBIBOJIOB M TOJHOCTBIO PacXolsircs C
MOCTABJICHHOW WEJbI0, MOKAa3bIBAJ IUIOXHE 3HAHUS TEOPETUUYECKOTO MaTepHala,
PYKOBOJICTBO M IMOMOIIb CO CTOPOHBI MPENOJaBaTENS U XOPOIIO MOJATOTOBIEHHBIX
oOy4aroruxcst Hed(PPEKTUBHBI TTO MPUUUHE TIIOXOU MOATOTOBKH.

IIpakTnueckoe 3ansaTue Ne 9
IIpu3Haku B3aMMHOI0 PacOJI0KEHUS PAMBIX.

Heas padorbi: OO6OOHIMT, W CUCTEMATU3UPOBATH 3HAHUS 10 TEME
«B3anMHOE pacrioyoKEeHUE NPsIMBIX U TJIOCKOCTEN B IpocTpaHcTBe. Haxoxnenue
VIJIOB MEXAY MPSAMBIMU B IPOCTPAHCTBE. 3aKPENUTh YMEHUS HCIOJIb30BaTh
MOJTYYEHHbIC 3HAHUS JJIS1 PEIICHUS 3a/1a4.)

Teopernueckne cBeleHUS K MPAKTHYECKOH padoTe:
Teopema
JIBe TipsAMBbIE HA3BIBAIOTCS CKPEUIMBAIONIMMHUCS,ECIIM OJIHA W3 HUX JIEKUT B
IIJIOCKOCTH, a ApYyrasi MepeceKkaeT 3Ty MIOCKOCThB TOUKEHE MpHUHAIexKaen 1
IIPSIMOM.
OnpenenexHue.
2 mpsiMble B TIPOCTPAHCTBE HA3BIBAIOTCS MapasUICIbHBIMHU, €CIIU OHU JIEKAT B
OJIHOM MIJIOCKOCTH U HE MEPECEKAIOTCHL.
OnpeneneHue.
JIBe TIJIOCKOCTH HA3BIBAIOTCS MapaslIeIbHBIMU, €CIIM OHU HE MEPECEKAIOTCS




OnpenesneHue.
[IpsiMasg ¥ TJIOCKOCTh HA3bIBAIOTCS MapajiieNIbHbIMU, €CJIM OHU HE HMEIOT
001X TOYEK.
Teopema
Ecnu npsimas, He mpuHaanexamas IUIOCKOCTH, NapajljieibHa KaKoW-HUOYIb
OPsIMOM B 3TOM MJIOCKOCTH, TO OHA MapaljieibHa U CaMOU MJIOCKOCTH.
Teopema
Ecnu nBe mnepecekaromuecss MpsMble OJHOM TUIOCKOCTH COOTBETCTBEHHO
napajjieibHbl JIBYM IEpPECEKAONIUMCS MPSMbIM JPYroi IUIOCKOCTH, TO 3THU
MJIOCKOCTHU MapajlieIbHbI
3amanue I CAMOCTOATEIbHOIO PeLICHUA:

Bapuanm 1.
1) Tpeyronburku ABC u AJIC nexat B pa3HbIX MIIOCKOCTSAX U UMEIOT OOIIYIO
cropony AC. Touka

P — cepenuna croponsl A/l, Touka K — cepenuna JIC.

a) KakoBo B3aumHoe pacrnosioxenue npsimbix PK u AB?

0) Uemy paBen yron mexay npsimeiMu PK u AB, eciu  yron ABC pasen
40° a yron BCA=80°.  OtBet 0600uMTE.
2) Ilpsmble a u B JeXaT B NapaUIebHBIX IUIOCKOCTAX. MOTyT Ju 3TH
psIMbIE OBITH

a) mapajuielibHbIMH  0)  ckpemuBawomumucs? Crenath pUCYHOK IS
Ka)KJIOTO BO3MOXHOTO CITydas.
3) Touxka B He nexut B miockoctu A AJIC. Touku M, N u P — cepeaunbl
otpe3koB BA, BC, B/l coorBercTBeHHO. a) [loka3arh, uTo miockoctu (MNP)
u (AAC) mapamnensHbl; 0) Haitaute miomans tpeyroasHuka MNP, ecnu
SAAJIC =48 cm2 .
Bapuanm 2.
1) OcnoBanue tpanenuu ABCJI nexut B mockoctu o. Yepes Touku B u C
MPOBEJICHBI MapajieibHbIC IPSIMBIE, MTEpEeCceKarolIre MIOCKOCTh o0 B TouKax E u
F cootBercTBEHHO.
1) KakoBo B3anmuoe pacnosioxxenue EF u AB?
2) YUemy paBen yron mexnay npsmbiMa EF u AB, ecin yron ABC = 150°.
OTtBeT o0oCHYHTE.
2) Ilpsmple a U B JeXaT B NEPECEKAIOMIUXCS MIOCKOCTAX o ¥ B. Moryt nu
ATH NPSIMbIE OBITH

a) mapauieibHbIMM  0)  ckpemuBaromuMmucs? Crenatb pUCYHOK st
Ka)XJIOTO CiTyyJasi.
3) B rterpasape JABC Touku M, N u P — cepenunsl péoep HA, B, JAC
COOTBETCTBEHHO.

a) oxazars, uto miockoctu (MNP) u (ABC) napasnsienbHsbl.

0) Haittu mmomane A ABC, eciu SAMNP = 14 cm2 .

Konmponwvuwvie éonpocwi:
1. Kakue  1gBe  mpsiMble B TIPOCTPAHCTBE  HA3bIBAKOTCA
napasuieIbHbIMU?



N

Kakue 1Be mI0CKOCTH Ha3bIBAIOTCS MapaJlieIbHbBIMU?
3. Chopmynupyiite TeopeMy O TapaUICIbHOCTH NPsIMON U
IUIOCKOCTH.
2 4acTh
Onpeneaenune. [ToayrioMm Mexay ABYMs NMPSIMBIMH TOHUMAETCS OJMH U3 JIBYX
CMEKHBIX YTJIOB, 00pa30BaHHBIX IPU HUX IMEPECCUCHHH. TaHTEHC yria ¢ MEXIy
JBYMSI TIPSIMBIMH, YTJI0BbIE KOA(OUITMEHTHI KOTOPHIX PABHBI Ky U K,, BBIYUCIISCTCS

o gopmyie tg = + ‘i‘, (1)

1+k, kg

MprUYeM 3HaK "TUIoC" COOTBETCTBYET OCTPOMY YTIIY (0, @ 3HAK "MHUHYC'"- TynIoMy.

3aMeTuM, UTO €clid XOTs Obl OJIHA U3 JIaHHBIX MPSAMBIX MapasuiesnbHa ocu OY, To
dopmyna (1) He umeer cmbicia. B 3ToM citydae OCTpbIN yroj (¢ BBIYUCISIETCS
HEIOCPEICTBEHHO 0 hopmysie ¢ = |¢; — @], TIIe @, U ¢,- YIIIBI HAKJIOHA TPSMBIX
K ocu OX.
IIpumepbi
Haiitu ocTpphIil yron Mexay npssMbIMA x —3y +5 =0 2x+ 4y —7 =10
Pemienue.
VYrioBble KOA(p(UIMEHTHl AAHHBIX HOPSIMBIX TaKOBbI:ky = i, ky=— 5 TaHrenc

OCTPOTO yIVIa MEXAYy OTHMH TMpSAMBIMH HadgemM 1o dopmyne (1):
tgp = |——"""|=1 Otcrona @p=45°

3aganus Il CAMOCTOSITEIbHOTO BbINIOJTHEHHS

Bapuanr 1.

1. BBIYMCIUTD OCTPBIN YroJl MEXKIYy MPSMBIMU:

1)y=3x—5uy=—-2x+3; 2)8x—2y—5=0m2x—2y+1=0;

2. Haiitu ocTpblif yroa Mexay NpsMbIMU 9x + 3y —7 = 0 U NPsAMOM, TPOXOsIIEH
yepes Touky A(1; —1)u B(5;7).

3. CtopoHbI TPEYroJbHUKA 3aaHbl ypaBHEHHUEM
3x—2y=6=0(A4B);2x +y —10=0(BC);x —3y +2 =0(AC). Haiigure  yrisl,
KOTOpBIC MeaHa, IpOBeJeHHAas U3 TOUkU B, oOpasyer co croponamu AB u BC.
4. Haiitn BHyTpeHHue yriel TpeyroiabHuka ABC c¢ Bepmmuamu A(1;2), B(2;2),
C(0;3).

5. CocTaBuTh ypaBHEHHE TMpPSMOHM, TMpoxojsme depe3 Touy M(-1;2) u
COCTABJISFOIIUI yroi 45° ¢ npssMoit x —3y +2 =0

Bapuanr 2.
1. BEIYHCIUTD OCTPBIN YroJl MKy MPSMBIMU:
Dy=3x—5uy=—-2x+3; 2)8x—2y—-5=0u2x—2y+1=0;

2. [IpoTHBOIIOJIOKHBIC BEPIIMHBI KBajJpaTa HaxoAsaTcs B Toukax B(-2;2) u D(0:-3).
CocTaBUTh ypaBHEHUS CTOPOH KBaJIpaTOB.

3. Haittu octpelil yrona Mexay npsaMmbiMu 9x + 3y —7 = 0 1 npsAMOM, TPOXOIALIEH
yepe3 Touky A(1; —1)u B(5;7).

4. B paBHoOenpeHHOM MpsSMOYrosibHOM TpeyroasHuke ABC manpl BepmimHa
octporo yrina A(1;3) u ypaBHeHHE TTPOTHUBOJISKAIIIETO KaTeTa: 2x — y +4 = 0(BEC).
CocTaBUTh ypaBHEHUE JBYX APYTHX CTOPOH TPEYTrOJbHUKA.



5. Halitu ocTphIil yroi Mexay IpsiMbIME 9x + 3y —7 = 0 U IIPSMOM, TPOXOISIIEH
yepe3 Touky A(1; —1)u B(5;7).

» Konmponvnuie éonpocowi:

1.Yron mexay 1ByMs IpsIMbIMU, OTIPEICIICHUE.

2. ®opMmyna HaXOKIeHUS tg@.

3. Kakomy yriy cootBeTcTBYIOT "+" 11 "-" B hopmyie.

4. dopmyia HaXO0XKJICHUAI yria {p , 8CIM XOTA OBl 0 HA M3 JAHHLIX MPAMLIE
mapaniaenkHa ocl Oy,

n_n

3 uactb
Teopernuyeckue cBeeHUs K IPAKTUYECKO# padore:

lIpuznaku napannerbHocmu NPAMOU U NIOCKOCMU

1) Ecnm mpsimasi, Jexamias BHE IUIOCKOCTH, TMapajuieibHa KaKOW-TH00
IIPSAMOMU, JIEKAIIEN B ’TOM INIOCKOCTH, TO OHA ITapajulesibHa 3TOU INTIOCKOCTH.

2) Ecnu nipsiMast ¥ TUIOCKOCTh MEPIICHINKYJIISIPHBI OJTHOW M TOW K€ TPSMOW,
TO OHU IMapAJUICIIbHBI.

IIpuznaku napannerbHocmu niO0CKocmel

1) Ecnu nBe mepecekaromyecs MpsMbie OJHOW TIOCKOCTH COOTBETCTBEHHO
MapajuIeiIbHbl JBYM IIEPECEKAIOIINMCS IPSAMBIM JIPYrodl IUIOCKOCTH, TO OTHU
IJIOCKOCTH TapaJlJICIIbHBL.

2) Eciu 1Be mII0CKOCTH MEPICHIMKY/ISIPHBI OJTHOM U TOM K€ TPSMOM, TO OHH
[apalyICIIbHBbL.

lIpuznaku napainerbHocmu NPAMbIX 8 NPOCMPAHCINGE

1) Ecnu aBe mpsiMble MEPICHAWKYJISIPHBI OJHOW W TOHM K€ IJIOCKOCTH, TO
OHM IIapaJUICIIbHBI.

2) Ecim B ogHOW W3 MEpeceKalomUXcs IUIOCKOCTEH JIKHUT MpsMas,
napajuiesibHasi JIPyroyd IUIOCKOCTH, TO OHa IapajulesibHa JMHUHA TEPECEUEHUS
IIJIOCKOCTEN.

llapannenvnvle npavvie

A Bo3bMém, Hanpumep, ABe Takue npsmbie AB u DE,
13 KOTOPBIX OJIHA MEPECEKAET HEKOTOPYIO INIOCKOCTh P, a
Apyras JIOKHUT Ha HEeH, HO He MpoxoauT depe3 Touky (C)
IIepecevyeHus IEPBOU MPSIMOM U IUIOCKOCTH P.

Uepe3 Takue JBe IpsAMBIE HENIb3sd IPOBECTH
IJIOCKOCTh, IIOTOMY 4YTO B IIPOTHUBHOM Cly4ae uYepes
npsaMyr0o U Touky C mnpoxoauwnu Obl JABE pa3duyHble IJIOCKOCTH: OJHa P,
nepeceKaromas npsmyro 4B, u apyras, coaeprkaias €€, a 3T0 HEBO3MOXKHO.

JIBe npsimMble, HE JekKalue B OJJHON IUIOCKOCTH, KOHEYHO, HE TIEPECEKAOTCH,
CKOJIBKO OBl X HU MPOJIOJKAIN; OJTHAKO UX HE HA3bIBAIOT MapasliebHBIMU.

JIBe mpssMble, HE Jexamme B OJHOW IUIOCKOCTH, Ha3bIBAKOTCS
CKpeWUBaIOUUMUCHL.

IIpsamas u nrockocms napannenvhvie mexcoy coootl

[1;mockoCTh M mpsiMasi, He JIeXKalasi B 3TOU
IJIOCKOCTH, Ha3bIBAIOTCS IMAPAJUICIbHBIMU, €CIU

OHH HC MEPECCKar0TCA, CKOJIBKO OBI X HH




POJIOJKAITH.

Ecin  mnpsmas (AB) mapamnenbHa —Kakod-HuOyap npsmoir  (CD),
pacIoioXeHHo B miIockoctH (P), TO OHa HapaiiejbHa CaMO TTOCKOCTH.

Ecnu mockocts (R) mpoxoaut yepes npsmyio (AB), mapaieibHyI0 Ipyron
wiockoctd (P), W TepecekaeT 3Ty IUIOCKOCTh, TO JUHHS mepecedeHus (CD)
napasuiejbHa nepBoit npsamoii (4B).

C s Ecin mnpsmas (4B) mnapamieapbHa KaXAaoW W3 ABYX
4 Tepecekaromuxcs 1wiockocteid (P u Q), To oHa mapasuieiabHa
My Q auHUH uX niepecedenus (CD).
-""-'-—- A
D Ecim nBe mnpsmbie (4B u CD) mapajuieibHbBI

TpeTbeld TpsMoi (EF), TO OHU MMapaJICIIbHBI MEXTy

IapannenvHuvle niockocmu

JIBe TIIIOCKOCTH HA3BIBAIOTCS NAPA/LielbHbIMU, €CITA OHU HE TePECeKaroTCs,
CKOJIBKO OBI MX HU MTPOIOJDKAIIH.

Ecim nBe mepecekaronuecs mpsimbie (AB u AC) omuoit tutockoct (P)
COOTBETCTBCHHO MapaJieIbHBI  JaByM TpsMbeiM (4181 u  A1Ci)  apyrou
wiockoctr(Q), To 3T TIocKoCTH NapauieiabHbl. [Ipsimbie 4B u AC napasuieibHbI
mockoct Q.

[T
[T T

3aaHud I CAMOCTOSATEIbHOTO PelIeHUs:

Pemure cnenytomue 3amaduu  (BBIOJIHUTH YEPTEX, JaTh TMOJIPOOHBIC
MOSICHEHUS ):

1) Cropona AC TpeyronbHuka ABC napaiienabHa IIIOCKOCTH 8, & CTOPOHBI
AB n BC mnepecekaroTcs ¢ 3TOM IIIOCKOCThIO B Toukax M u N. Jlokaxute, 4TO
TpeyroibHuku ABC u MBN 1mogo0HBI.

2) CKONBKO CYIIECTBYET MIOCKOCTEN, MPOXOIAIIUX Yepe3 JaHHBIE MPSMYIO
Y TOYKY B IIPOCTPAHCTBE?

3) B mpoctpanctBe nanbl mpsiMag @ u Touka M. CKOJIBKO CyIlIECTBYET
NPSMBIX, TPOXOAAIINX yepe3 M u mapaienbHbIX psMoi a?




4) Haubl miockocTh U Touka M BHe miockocTu. CKOJIBKO CYIIECTBYET
NPSMBIX, TPOXOAIIMX Yepe3 M u mapamienbHbIX MII0CKOCTH?

5) B mpocTpaHCTBEe naHbl JABE MapauieibHble THpsMbie @ U Db. Ckomabko
CYIIECTBYET IJIOCKOCTEH, MPOXOALIMNX Yepe3 NPSIMYIO a U NMapajuieIbHbIX MPSIMON
b?

6) Jlansl 1Be ckpeluBaromirecs npsmbie a U b. Ckoabko cyiiecTByer map
napajyiebHbIX TUIOCKOCTEH, OJHA M3 KOTOPBIX MPOXOJIUT uepe3 a, a Apyras —
gepes b?

7) B pocTpaHcTBe MaHBI BE MepeceKaronirecs npsMele a, b u He nexarast
Ha HuX Touka M. CKOJBKO CyHIECTBYET IUIOCKOCTEH, mpoxoasmmx yepe3 M u
napajuIeIbHBIX IPSMBIM a 1 b?

Konmponvnuvie éonpocwi:
1. Cdopmynupyiite Npu3HAKK NApAILIETBHOCTH MPSAMOM U MIIOCKOCTH.

2. CdopmynupyiiTe mpu3HaKy NapauieIbHOCTH TUIOCKOCTEH.

3. CdopmynupyiiTe npu3HAKU MMapalIeIbHOCTH MPSAMBIX B IPOCTPAHCTBE.

JomamHee 3axanue: bammvakoB M.U. «MatemaTuka: anredpa u Havasna
MaTEMaTUYECKOT0 aHaJIN3a; FTeOMETpHUs»- TaaBa 2, 3aH.3Ne9
HNuTepHeT-pecypcesbl:
1. DnektpoHHas OubOIMOTEYHAs cucTeMa Znanium [DIEKTPOHHBIN pecypc| —
Pesxxum noctyna: https://znanium.com/ (nata oopamenus 16.09.2021r.)
Caiitbl B cetu UnTepHer:
1.Onnaiin~ Oubnmoreka  [DnekTpoHHBIM  pecypc] — Pexum  pocryna:
http://www.vbbooks.ru.
2.VlHTepHeT yHUBEPCUTET UH(POPMALIMOHHBIX TEXHOJOTUN [DNEKTPOHHBIN pecypc|
— Pexum gocryna: http: /www.intuit.ru.

Kputepun onnennBanusi padoThbl 00y4AOIIUXCS HA MPAKTHYECKOM 3aHSITHH
OueHka «OTJIHMYHO» CTABUTCS, €CIM OOYYaIOIIUWCS BBIMOIHWI paboTy B
MOJIHOM 00bEeME C COONTIOZICHMEM HEOOX0IUMOM MOCIIEeI0BATEIbHOCTH, MMPABUIIEHO
OTBETUJI HA KOHTPOJIbHBIE BOIIPOCHI, TPAMOTHO C(HOPMYIUPOBAII BBIBOI.
OneHka «XOpoOLIO» CTAaBUTCS B TOM Cllydae, €CJId OOy4YaroIIMHCS BBIMOJTHUI
TpeOOBaHMSI K OIEHKE «OTJIWYHO», HO JOMYCTHJI OIMOKK B PEHICHUH 3ajad,
HEaKKypaTHO 0(pOpMUII cofiepkaHue padboThl, HEe CHOPMYITUPOBAIT BHIBOI.
OueHka  «yJAOBJIETBOPUTEJbHO» CTaBUTCSA, €CIM paboTa BBHINOJHEHA HE
MOJIHOCTBIO M, €ClId B XOA€ paOOThl ObUIM JTONYILIEHBI CIEAYIOLUE OMIMOKU:
3HAUMTEIbHBIE OLIMOKA B PEIICHUM 3a]a4, HEaKKypaTHO O(QOpPMUI COAEpIKaHUE
paboThl, HEBEPHO OTBETUJI HA KOHTPOJIbHBIE BOMPOCHI, HE C(POPMYIUPOBaI BHIBOJI.
Ouenka «HEYI0BJIETBOPHUTEJbHO» CTAaBUTCS, €ClId OOydyarolmuics He
MOATOTOBUJICA K BBINOJHEHUIO JaHHOW pabOThl, MOJYYEHHbIE pe3yJbTaThl HE
NO3BOJISIIOT  CAEJIATh NPAaBWIBHBIX BBIBOJOB M IOJHOCTBIO pacxolsircs C
MOCTABJICHHOW LEJbI0, MOKAa3bIBAJ IUIOXHE 3HAHUS TEOPETUUYECKOTO MaTepHala,



PYKOBOJICTBO M IOMOIIb CO CTOPOHBI MPENOJABATEN U XOPOUIO NOATOTOBJIEHHBIX
oOy4Jaronuxcs Hed(PPEKTUBHBI MO MPUYUHE TIIOXOU MOATOTOBKH.

IpakTnueckoe 3ansaTue Ne 10
IlepneHauKyJISP M HAKJIOHHAS K IJIOCKOCTH.
Heab: - 0000IUT, M3YYEHHBIH MaTepual;
- 3aKpEINUTh HABBIK PEIICHUS 3324 HA HAXOXKJICHUE PACCTOSIHUNA MEKITY
OpsIMOMl U IJIOCKOCTBIO, MEXIY MPSAMBIMUA, TOYKOM U IUIOCKOCTBIO.
Teopernyeckasi yacThb
[IycTh 1aHbI IUIOCKOCTD U HE JIEKAIasl HA HEX TOUKa.

IlepnieHANKYJISAPOM, ONTYILIEHHBIM U3 JAHHON TOYKM HA JAHHYIO IIOCKOCTb,
HAa3bIBACTCA OTPE30K, COCTUHSIOMNN TAHHYIO TOUKY C TOYKOW INIOCKOCTH U
JeXKaAIMK Ha NPSMOU, NTEPIICHINKYJIIPHOU IutockocTh. Konen aToro orpeska,
JeKAIIUKA B INIOCKOCTH, HA3bIBAETCS OCHOBAHUEM IePIEeHINKYJIfAPA.

PaccrosiHMeM OT TOYKHM 10 IVIOCKOCTH HA3bIBAETCS JJIMHA NIEPIEHANKYIISIPA,
OITYLIEHHOT'0 U3 3TOW TOYKHU Ha TIOCKOCTb.

Hak/10HHOI#, TPOBEICHHON U3 JAHHOW TOYKH K JAHHOU IUIOCKOCTH,
Ha3bIBAETCS JIIOOOH OTPE30K, COSANHSIONNN JaHHYIO TOYKY C TOYKOU MIIOCKOCTH,
HE SBJIAIOIIMICS MEPIEHIUKYISIPOM K MIIOCKOCTH.

Konern oTpeska, nexaiuii B JI0CKOCTH, Ha3bIBAETCSI OCHOBAHUEM HAKJIOHHOM.
OTpe30K, COeINHSIOMNN OCHOBAHUS NTEPIICHINKYJIAPA U HAKJIOHHOM,
MPOBEICHHBIX U3 OJTHOW M TOM K€ TOUKH, HA3bIBACTCS NMPOEKUHel HAKJIOHHOM.

Ha pucyHnke u3 Toukn A npoBeneHsl K INIOCKOCTH
A neprneHaukysp AB u naknonnas AC. Touka B -
OCHOBAHHUE NEPIIEHANKYIIsSIpa, Touka C - OCHOBaHUE

HaksoHHOU, BC - mpoekuns HakitoHHONM AC Ha IIJIOCKOCTh
4 c B

Teopema o0 TPEX nepneHIUKYJIAPaAX
Ecnu npsimMast, mpoBe/ieHHas! Ha TIJIOCKOCTH Yepe3
OCHOBAHWE HAKJIOHHOMW, MEPIICHINKYJISIPHA €€ IPOEKIUU, TO OHA
MEPIEHIUKYJIIPHA HAaKJIOHHOM.
Ooparnas Teopema: Ecnu nipsiMasi Ha TUIOCKOCTH NEPIIEHAUKYJIIPHA HAKJIOHHOM,
TO OHA MEPHEHAUKYISIPHA U MTPOEKIINU HAKIIOHHOM.

BbinmoaHuTE 3a1aHUA
1 BapuaHT
Pemnre 3agaun
1. VI3 Touku M K TIJIOCKOCTH @ TPOBEJEHBI JBE HAKIIOHHBIE, ITTUHBI KOTOPBIX 20cm
u [5cm. VX mpoekiuu Ha 3Ty IJIOCKOCTh OTHOcsATcs kKak 16 : 9 . Haiinure
paccTosiHue OT TOYKU M 10 TIOCKOCTH Q.

a) 20cwMm;



6) 6 +2cwm;
B) 13cwm;

r) 12cm.

2. IloctpoiiTe MI0CKOCTh U TOUKY A BHE ee. M3 3Toi TOUKHM MOCTPOUTH JIBE
HakioHHble AB 1 AC u ux npoekiuu Ha miiockocts BD u CD. Haiitu
pPaCCTOSTHUE OT TOYKHU A JI0 TNIOCKOCTH, €clii ~ AB = 23cm, AC =33cm, BD:CD =2:3;
3. M3 BepmmHbl paBHOCTOpOHHEro TpeyroibHuka ABC  BoccTaHOBUTE
nepneHaukysip AD k

IJIOCKOCTH TpeyrojbHuka. Halitu paccrosiaue ot Touku D o croponst BC,

CCJIn
AD =13cm, BC =6¢m;

4. VI3 TOUKHM K IJIOCKOCTU IIPOBEJICHBI IBE HAKJIIOHHBIE, paBHbIe 17 cM 1 15 cMm.
[Ipoekuust onHOM M3 HUX Ha 4 cM OoJiblle IpoeKIuK Ipyroi. Haiinure npoexuuun
HAKJIOHHBIX.

5. U3 Bepmmnbl A npsimoyronsauka ABCD BoccranoBute nepneHaukyisip AK k

ero rockoctu. Halitn mmny nepnenaukyispa AK, ecnu:
KB =9cum, KC =12cm, KD =16cm

2 BapuaHT
Pemure 3agaumn
1. VI3 Toukn M K TUIOCKOCTHU 0. TPOBEJEHBI JIBE€ HAKJIOHHBIE, JIMHBI KOTOPBIX
OTHOCATCA Kak
13 : 15. Ux mnpoekiuu Ha 3Ty mIOCKocTh paBHBI 10 cM u 18 cm.. Haiinurte
pPaccTosIHUE OT
TOYKH M 10 TNIOCKOCTH Ol.

M a) 34cwm;
0) 24 cwm;
B) 32 cM;
o A r) 23 cm.

C

2. TlocTtpoiiTe mIOCKOCTh U TOUKy A BHE ee. M3 3TOl TOUKM OCTPOUTH JBE
HakJIOHHbIE AB 1

AC u ux npoekuu Ha mockocts BD u CD. Halitu paccrosinue oT Touku A
10 IIOCKOCTH, €CJIN AB = 21cm, AC =30cm, BD:CD =3:6.



3. U3 BepimHbl paBHOCTOpOHHETO TpeyronbHuka ABC BoccTanoBuTe
nepnenaukysap AD k
IUIOCKOCTH TpeyrojibHuka. Haiitu paccrostaue ot Touku D o croponsl BC,

eClIn
AD =10cm, BC =6cm.

4. VI3 TOYKHM K TUIOCKOCTH IIPOBEICHBI IBE HAKJIOHHBIE, paBHbIe 10 cM 1 17 cm.
[Tpoekius ogHOM U3 HUX HA 9 cM OoJbIe TpoeKIuK apyroi. Halinure npoekuu
HAKJIOHHBIX.

5. U3 Bepmunbl A nipsmoyrosibHuka ABCD BoccranoBute nepneHaukyisap AK k

ero miockoctu. Hatitn mymmay nepneraukyisapa AK, eciu:
KB = 6cm, KD =7cm, KC =9cm

KoHTposbHBIE BONIPOCHI:

1. [TonsiTve nepneHauKyIsp?
2. [Toustne PaccTostHuEM OT TOUKH [0 IJIOCKOCTHU Ha3kIBaeTcs?
3. IloHgTHES HAKIIOHHOM?

JomamHee 3axanue: bammvakoB M.U. «MatemaTuka: anredpa u Havasna
MAaTEMATHYECKOr0 aHAJIN3a; TEOMETPUs»- I1aBa 2, 3aH.3Ne9
HNuTepHeT-pecypcebl:
1. DnektponHas OuOnHoTeyHas cucrema Znanium [DJIEKTPOHHBIA pecypc| —
Pexxum nocryna: https://znanium.com/ (nata oopamienus 16.09.2021r.)
Caiitbl B cetu UnTepHer:
1.Onnaiin~ Oubnmoreka  [DnekTpoHHBIM  pecypc] — Pexum  pocryna:
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Kputepun onnennBanusi padoThbl 00y4AOIIUXCSl HA MPAKTHYECKOM 3aHSITHH
OueHka «OTJIHYHO» CTABUTCS, €CIIM OOYYalOIIUWCS BBIMOIHWI padoTy B
MOJIHOM 00BbEeME C COONTIOZICHMEM HEOOX0IUMOM MOCIIeI0BATEILHOCTH, MPABUITEHO
OTBETUJI HA KOHTPOJIbHBIE BOIPOCHI, TPAMOTHO C(HOPMYIHPOBAI BHIBOI.
OuneHka «XOpomIO» CTaBUTCA B TOM CiIy4ae, €clid OOy4arOUIUMHCs BBIOJIHUI
TpeOOBaHMSI K OLEHKE «OTJIWYHO», HO JOMYCTWJI OIIMOKM B pEUICHUHW 3ajady,
HEaKKypaTHO o(pOpMIII cofiepkaHue padboThl, HEe CHOPMYITUPOBAIT BHIBOI.
OueHka  «yJAOBJIETBOPHTEJIbHO» CTaBUTCA, €ciau padoTa BBINOJHEHA HE
MOJIHOCTBIO M, €ClId B XOA€ paOOThl ObUIM JTONYILIEHBI CIEAYIOLUE OMIMOKU:
3HAUMTEbHBIE OIIMOKM B PEUICHUM 3a]1ay, HEAKKypaTHO OGOpMHII COAEpKaHue
paboThl, HEBEPHO OTBETUJI HA KOHTPOJIbHBIE BOMPOCHI, HE CPOPMYIUPOBaI BHIBOJIL.
Ouenka «HEeYIOBJIETBOPUTEJIbHO» CTaBUTCS, €CIU OOyyarouuiics He
NOJTOTOBWIICA K BBIIIOJIHEHUIO JTaHHOW pPalOThI, MOJIY4YEHHbIE pEe3yJbTaThl He
MO3BOJISIFOT  CAEJIAaTh IPAaBWIBHBIX BBIBOJOB M IOJHOCTBIO pacXolarcs C
MIOCTABJICHHOW LENbI0, MOKAa3bIBAJ IUIOXHE 3HAHUS TEOPETUYECKOTO MaTepHala,



PYKOBOJICTBO M IIOMOIIb CO CTOPOHBI MPENOJABATENS U XOPOIIO MOATOTOBIEHHBIX
oOy4Jaronuxcs Hed(PPEKTUBHBI MO MPUYUHE TIIOXOU MOATOTOBKH.

IIpakTudeckoe 3ansaTre Ne 11 IlpusHaku u cBOMCTBA NapaslieJbHbBIX H
NneprneHInKYJISIPHbIX MJIOCKOCTEM.

Heab: - 0600IUTh U3yYEHHBIH MaTepua;
- 3aKpENUTh HABBIK MPUMEHECHUS W3YYCHHBIX TEOPEM  TIPU PEIICHHH
3a/1ad.
Teopernueckas 4acTh

Onpene.ﬂeHHe: I[Be IMPAMBIC B IIPOCTPAHCTBC HA3LIBAIOTCA MAPaJJI€/IbHBIMU,
CCJIM OHH JICXKAT B OI[HOﬁ IIJIOCKOCTH U HC IICPCCCKAIOTCA.

Teopema 0 mapasieJbHbIX NPSMBIX.

5 o
/M// IIepe3 JIIO6YIO TOYKY IIPOCTPaAHCTBA, HC JICXKAIIYIO HA

JTAHHOM TIPSMOM

IIPOXOJUT IPsAMasi, NapaJUIEIbHAsT TaHHOW, U MPUTOM
TOJIBKO OJHA.

b\ \a CBoiicTBO mapajuieJIbHbIX NPSAMBIX.
'\ L Ar

Ecnu oiHa 13 1BYX mapajuieIbHBIX IPSMBIX
nepeceKaeT TaHHYI0

IJIOCKOCTh, TO U JApyras npsiMasi IEpeceKaeT Ty
\ IJIOCKOCT.

Teopema 0 TpPEX NpsIMBIX B NPOCTPAHCTBE.

Ecnu aBe npsiMble apajyienbHbl TPETHEN IPSAMOM, TO OHH
napayuienbHbl (ecim allc u bllc, To allb).

b &

a Onpenenenue: [IpsimMast v MIIOCKOCTh HA3bIBAIOTCS

napayiyieIbHBIMU, €CJIM OHU HE HUMEIOT OOIIMX TOYEK.
IIpu3Hak nmapajieJJbHOCTH NPSAMON U IJIOCKOCTH.

Ecnu nipsamast, He nexkanasi B TaHHOW MJIOCKOCTH, MapasijielibHa

KaKOM-HUOYAb NPSIMOM, JI€KAaILEeH B 3TOM IIIOCKOCTH, TO OHA y:
napasuiesibHa JaHHOM TIOCKOCTH. 4
Teopema:
Ecnau niockocTh NpOXOAUT Yepes3 JaHHYIO IPSIMYIO,
5 IIapajuIeNIbHYIO APYIOM INIOCKOCTH, H IEPECEKAET ATy IUIOCKOCTb,
/ TO JIMHHS NIEPECEUECHUS TUIOCKOCTEN NapajulebHa TAHHOM MTPSAMOM.
AV Teopema:




Ecnu onHa U3 AByX nmapaJuleabHbBIX NPSIMBIX MAPAJIIEIbHA JAHHOM IIJIOCKOCTH, TO
Apyras npsiMasi, Ju00 TakXke MapajesbHa JaHHON TUIOCKOCTH, MO0 JIE)KUT B 3TOU

TUTOCKOCTH.
B3anMHoe pacmoJioikeHHe NMPSIMBIX B MPOCTPAHCTBE
af

- !
o fa] f
a // I /
o o ;
/
MapaasenbHbie CxkpemmBaroniuecst
Ilepecexarommecs npsiMbie: npsimMble:
npsMbIe: JIEXKAT B OJTHOU HE JIeKaT B OJHOU
JIC)KAT B OTHOU IJIOCKOCTHU, HE UMEIOT IIJIOCKOCTH, HE UMEIOT
IJIOCKOCTH, UMCIOT OTHY 00IINX TOUEK (He OOIIMX TOYEK (HC
OOILYIO TOUKY. nepeceKaroTcs) TIepeceKaroTCs)

Onpezle.ﬂelme: I[Be IIJIOCKOCTH HA3bIBAIOTCA IIapalJICIIBHBIMU, CCJIM OHU HC

MEPECEKAIOTCH, T.€.
HE UMEIOT HHU OJHOU OOIIEil TOUKH.

allp

IIpu3Hak mapamielbHOCTH JBYX ILUIOCKOCTEH.

23]
Ecin nBe nepecekaromuecs npsiMble OHON INIOCKOCTH
MApAJUIEJIBbHBI IBYM MEPECEKAIOIUMCS MPSMBIM JPYyTOr

IJIOCKOCTH, TO 3TH IIOCKOCTH TapajuienbHbl. Eciu allal u

o )( bllb1, To allf.

CBoiicTBa mapaJjieibHbIX ILUIOCKOCTE.

¢ /" Ecnu 1Be napajieabHble IIIOCKOCTH MEPECEUECHBI TPETHEM, TO TMHUU

£ 7 UX MepeceyeHus NapajljieIbHb.
4 Ecimu allf u onu mepecekatorcs c vy, To allb.
i
OTpe3ku napauielibHbIX MPSIMBIX, 3aKIFOYEHHBIE MEXKITY
= napajuieIbHbIMU TUIOCKOCTSIMU, PABHBI.
= Ecanm allp u ABJICD, to AB = CD.




BrinosHute 3anaHus
1 BapuanT
BriOepure BepHBIN OTBET

1. Ilmockocte o« mnepecekaer croponsl AB u AC TtpeyrompHuka ABC
cooTBeTcTBeHHO B Toukax K u P. U3BectHo, uto BC // o, Torna npsameie BC u KP
a) mepecekaroTcs; 0) mapauieNbHbI; B) CKpPEIIUBAIOTCS.
2. Touka K ne nexut B miuockoctu TpeyroiabHuka BDC, touku A, M, u P —
CEpEIUHBI orpeskoB KB, KD, KC cootBerctBeHHO. KakoBo B3anmHOe
pacnionoxenue miockocteit BDC u AMP ?
a)  TUIOCKOCTH TapajuleNbHBI,  ©0) IUIOCKOCTH IE€pPEeceKaloTcs;  B) UX
pPacoJIOKEHHUE ONPEACIIUTD HEIb3S.
3. IlpsaMble a W 6 Jnexar B NapaUIeIbHBIX IUIOCKOCTAX, CJIEIOBATENBHO 3TH
psIMbIE
a)CKPEIIMBAIOTCS UK TIEPECEKAIOTCsI; 0) CKPEUTUBAIOTCS WIIH TapajlieIbHBI,
B) TOJIBKO CKPEIIMBAIOTCS; T') TOJBKO HNapaJUIECIbHBI.
4. B terpasape DABC touka M nexur Ha pedpe AD, a Touka K na pedbpe DB.
Touxka nepeceuenus npsimoit MK u mmockoctu ABC nexxut Ha npsiMoit
a) BC; 6) AB; B) AC; 1) DC.

D

C

5. B kyoe ABCDA;B1C1D; touka E nexut na pedbpe AAj, a Touka K — Ha pedpe
AB. Touka nepeceuenuns npssmoit EK ¢ mmockoctsto rpanun BB1C1C nexut Ha
PSAMON

a) BC; 6) B1C1; B) BBl; F) CCl
D1 Cy




6. B kyoe ABCDAB1C1D1 minockocTs, npoxossiias uepe3 npsamyto AM u
BepiinHy B nepecekaer minockocts rpann DD1C1C no npsimoit

a) MCy; 6) MB; B) MC; r) nmapamnensHoit AB u npoxosiiieit uepes3 TouKy
M.

|
§D1 Cl
/); ,Al M Bl
A
IIII/,’:'“'D __________ C
/—\ B

7. Kakum MokeT ObITh B3aMMHOE PACMOJIOKEHHE JBYX MPSMBIX, €clid 00€ OHH
napajuieabHbl OJHON

IJI0CKOCTH?

a) TOJBKO MapajuiesibHbI; 0) BCE Cllydyad B3aUMHOTO PACIOJIOKEHUS; B) TOJIBKO
CKPENIMBAIOTCS; T) TOJIBKO IMEPECeKaroTCsl.
8. Ilpsimasi a mapajuiesnibHa IJIOCKOCTH o. Kakoe W3 Clemyromux YTBEpPKIACHHM
BEpHO?

a) mpsAMasi a napajijiesibHa JIFo00H PsIMOi, JiexkKallei B IITOCKOCTH

0) mpsiMas a He TIepeceKaeT HU OJHY MPSMYIO, JIEXKAIYIO B IJIOCKOCTH @

B) IIpsiMasi @ CKPEIIUBAECTCS CO BCEMH MPSMbBIMU MIJIOCKOCTH 0,

r) IpsiMast @ UMeeT OOIIYI0 TOUKY C TUIOCKOCTBIO 0 .
9. Haubl Tpanerus ABCD u miockocts o. Jmaronamu tpameuun AC u BD
napaiyieIbHbI

miockocth o. Torga npsmas BA u minockocTs o

a) mapajulesibHbl, 0) MEpeceKaroTCs; B) ONMPEACIUTh HENb3s; TI) npsmas BA
JSKUT B IUTOCKOCTH.
10. Ha pucyHke TIJIOCKOCTh, TapayuienbHas ocHoBaHusM Tpaneruun ABCD,
nepecekaeT ctoporsl AB u CD B Toukax M m K coorBercTBeHHO. Touka M —
cepenuna AB. Haitnure nmuny MK, ecmm AD = 6, BC = 10.
a)16; 0)11; B)13; 1)8.

Pemyure 3agaun
11. Yepes koniwl otpeska NM, He n MEro0 IJIOCKOCTh O, U TOUKy K —
CEepeIMHy ATOr0 OTpe3Ka, MPOBEJEHBI MapalljiebHbIE MPSMBIEC, MEPECEKAIOIINe
MJI0CKOCTh o B Toukax Ni, Mi, Ki coorBercTtBeHHO. Halimure ninuny orpeska NN;
, €CCJIN MM1 = 16, KKl =0.
a)2; 0)5; B)12; 1) 12,5.



12. Yepes Touky O, nexaliyro MexX 1y MapajiebHBIMU IITOCKOCTAMH 0. U [3,
npoBeacHb! npsimbie | 1 M. Ipsimas | mepecekaeT miockocTy o ¥ B B TOUkax A; u
A» COOTBETCTBEHHO,

npsiMasi M — B Toukax Bi u By, Haitaute mimnHy otpeska A28, ecnu A1B1 = 12
CM,

BlO.' OBz =3:4.

2 BapuaHT
BriOepute BepHBI OTBET:

1. Ilmockocte o« mnepecekaer croponsl BC um AC TtpeyronpHuka ABC
cooTBeTCTBeHHO B Toukax M u E. U3BectHO, uT0 AB // ¢, TOTHA Ipsimbie AB u
ME

a) mepecekaroTcs; 0) mapauieNbHbI; B) CKpPEIIUBAIOTCS.
2. Touka D ne nexut B minockoctu Tpeyroapuuka ABC, touku P, O, u M —
CepEIUHbI orpeskoB DA, DB, DC coorBerctBenHo. KakoBo B3auMHOE
pacmnonoxenue miockocteit ABC u POM ?

a)  IUIOCKOCTH TMapajuieNbHbl;  0) TUIOCKOCTH TIEPECEKAIoTCs;  B) HUX
PacCIoI0KEHUE ONPEIETUTh HEIIb3.
3. llpamble @ W ¢ Jexkar B MapaJUIEIbHBIX IUIOCKOCTSIX, CIIEIOBATEIBHO 3TU
psiMbIe

a)CKPEIIMBAIOTCS WITM TIEPECEKAIOTCsI; 0) CKPEUTMBAIOTCS WU MapalieIbHBI,

B) TOJIBKO CKPEIIMBAIOTCS; T') TOJIBKO MapasijiesIbHBbI.
4. B tetpasape MABC touka O nexut Ha pedpe MC, a Touka K Ha pe6pe MB.
Touka nepeceuenus npsmoit OK u muiockoctu ABC nexur Ha nipsimoit
a) AC; 6) AB; B) BC; 1) AM.

M

O
C

5. B xyoe ABCDA;1B1C1D; Touka K nexur na pedbpe DD, a Touka M — Ha pebpe
AD. Touka nepeceuenus npsimoid MK ¢ mnockocteio rpann AA;1B1B nexur na
MPSAMON
a) AA;; 6) AiBs; B) AB; 1) BB;:.
B1 C1

D:
K




A M D

6. B xyoe ABCDA;B1C1D; mmockocts, npoxossias yepes npsmyto KB u
BepnHy C, nmepecekaer 1miockocth rpann AA;D1D mo nipsmoii
a) KBi1; 6) KB; B) KC; r) mapamnensHoit BC u npoxojsiieit uepes TOUKy

K.
Bl C1
| A M D,
KL B C
TR
/A D
7. KakuM MOKeT OBITh B3arMiHoe PACHOIIOKCHUC TIPAMBIX au b , CCJIM IIpAMan a

JICKUT B
IUIOCKOCTH 0, a MpsAMas b mapaiienbHa 3TOM MJIOCKOCTH?
a) MapajieJbHbl UJIM TIEPECEKAIOTCH;
0) CKpEIIMBAIOTCS WM TEPECEKAIOTCS;
B) MapaJUleNibHbl WM CKPEIIUBAIOTCS;
T') OIPENEIUTh HENb3S.
8. Ilpsimast a mapasienbHa MIIOCKOCTH «. Kakoe W3 clenyromux yTBEpKICHUN
BEpHO?

a) mpsAMasl a napajuienbHa JIFoO0H IPsIMOi, JeXkalllel B INTOCKOCTH «;

0) npsimasi @ He TIEpeceKaeT HU OJIHY MPSAMYIO, JIEXKAIIYIO B INIOCKOCTH 0,

B) MpsIMasi @ CKPEIIUBAETCS CO BCEMU MPSIMBIMU TJIOCKOCTH 0.,

I) IpsiMas @ UMeeT OOLIYI0 TOUYKY C TUIOCKOCTBIO . .
9. lanbl TpeyronbauKk ABC u mockocTsh o, puaém AB || a, AC || o, TorAa nmpsMas
BC wn mmockocTs o

a) mapajuieJibHbI; 0) MEPECEKAOTCS; B) ONPEACTUTh HEJb3sl; T) MpsiMasi JICKUT B

MJIOCKOCTH.
10. Ha pucyHke IUIOCKOCTh, MapaienbHas ctopoHe AB tpeyronpHuka ABC,
IepeceKkaeT ero CcropoHel B Toukax M wu K coorBerctBeHHO. Touka M —
cepenuna AC. Haitnure mmuny AB, ecmm MK = 10.

a) onpenenuTh Henwb3s; 0) 10; B) 5; 1)20.
A

y/ \K o

7
v \\

/ \

/ \

A




Pemute 3agaun

11. Yepe3 koHIBI OTpe3ka AB, HE MEPECEKarolero IMIOCKOCTh o, U TOUKy C —
CEepEIMHY ATOr0 OTpe3Ka, MPOBEACHBI MapajuleibHbIC IPAMBIC, MEPECEKAIOIINE
IJIOCKOCTh 0 B TOUKax A1, Bi, C1 coorBeTcTBeHHO. Halinure nyuny otpeska CCy ,
eciim AA1 =12, BB; =6.

a)6; 6)9; B)6+2; 1)9+2.

12. Yepes Touxky O, He JIeKAIIYI0 MEXAY MapaljIeIbHBIMU IIJIOCKOCTSIMHU o U [3,
npoBeacHs! npsmbie | 1 m. Ipsmas | mepecekaet mI0CcKOCTH o U B B TOUKax A; U
Az COOTBETCTBEHHO, IpsiMasi M — B Toukax B1 u B,. Halinure nimny otpe3ka A1B1,
ecii A,B> =15 em, OB1. OB, =3 . 5.
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Caiitbl B cetu UnTepHer:
1.Onnaiin~ Oubnmoreka  [DnekTpoHHBIM  pecypc] — Pexum  pocryna:
http://www.vbbooks.ru.
2.VlHTepHeT YHUBEPCUTET MH(POPMALIMOHHBIX TEXHOJOTUN [DIEKTPOHHBIN pecypc|
— Pesxum nroctymna: http: //www.intuit.ru.

Kpurepumu onenuBanusi padoThl 00y4arOIMXCs HA MPAKTHYECKOM 3aHSATHH:
OueHka «OTJIMYHO» CTABUTCS, €CJIM OOYYaIOIIUWCS BBIMOIHWI paboTy B
MOJIHOM 00beMEe C COOTIOZICHMEM HEOOX0IUMOM MOCIIEeI0BATEIbHOCTH, MPABUIILHO
OTBETHJI Ha KOHTPOJIbHBIE BOMPOCHI, TPAMOTHO C(HOPMYTUPOBAI BHIBOJI.
OuneHka «XOpomIIO» CTAaBUTCA B TOM CiIy4ae, €Clid OOYyYaroUIuiCsl BBITIOJHUI
TpeOOBaHMSI K OIEHKE «OTIWYHO», HO JOMYCTHJI OIMOKK B PEHICHUH 3ajad,
HEaKKypaTHO 0POPMUI CoJiepkaHne paboThl, HE CPOPMYIUPOBAI BHIBO/I.
OueHka  «yJAOBJIETBOPUTENbHO» CTaBUTCA, €cilu paboTa BBHITIOJIHEHA HE
MOJHOCTBIO M, €CJIM B XOJ€ padoThl ObUIM JOMYIIEHBI CIEAYIOUIME OIINOKU:
3HAYMUTENIbHBIC OIIMOKM B PENICHWU 3aJlay, HEAKKypaTHO Oo(GOpMUII coaepkKaHUe
paboThI, HEBEPHO OTBETHUJI HA KOHTPOJIbHBIE BOIIPOCHI, HE CPOPMYTUPOBAI BBIBO/I.
Ouenka «HEY/J0BJIETBOPUTEIbHO» CTaBUTCS, €CJIM OOydYarolmuiics He
MOATOTOBUWJICS K BBIMOJHEHUIO JAHHOW pabOThl, MOJYYEHHBIE pE3yJIbTaThl HE
MO3BOJIIIOT ~ CAENaTh NPaBUJBHBIX BBIBOJAOB M TOJHOCTBIO PaCXOIATCS C
MOCTABJICHHON I1€JIbI0, TOKA3bIBAJl TUIOXHE 3HAHUS TEOPETHUYECKOTO MaTepuara,
PYKOBOJICTBO M MOMOIIb CO CTOPOHBI PEMOAABATENS U XOPOIIO MOATOTOBIECHHBIX
oOy4Jaroruxcs Hed(PPEKTUBHBI IO MPUUUHE TIIOXOU MOATOTOBKH.

IpakTnueckoe 3ansitue Ne 12
IIpaBuia komOuHaTOpUKHU. Pelmenne KOMOMHATOPHBIX 3a1a4.

emn :
Oobpazoeamenvnaa. cO31aTh YCJIOBUS JJI Pa3BUTHUS Y OOYYaIOIIUXCA YMEHUS



dbopMynupoBaTh NpoOIEMBI, IPEASIAraTh MyTH UX pelieHus, 1uid GOPMUPOBAHUS

CUCTEMbl 3HAHWI, CBS3aHHBIX C MOHATUSAMM pa3MELICHUH, IEPEeCTaHOBOK U

COYCTaHMH,

Bocnumamenvnas: coneiicTBoBaTh YMEHUIO oOuaTbes MEXY

co0oif; popmupoBaTh yMEHHUs JejlaTh OOOOLIEHHS HAa OCHOBE IOJIyYE€HHBIX

JaHHBIX B pE3yJIbTAaTE UCCIICOBAHMUS,

Pazeuearowjan. BbIOVpaTh NPABUIbHBIC YTBEPKICHUS U3 HECKOJIBKUX JAHHBIX.
Xox padoThI:

Il. CdopmynupoBaTh MpPaBUIO BBHIYUCICHHS C TOMOIIbIO TMEPECTaHOBOK,
pa3MenieHus, COYeTaHus

II. IToka3aThk criocoObl TPUMEHEHUS B IOBCETHEBHOM KU3HU

OO0uue npaBujIa KOMOMHATOPHUKH.

IIpasuio cymmbl: Eciu HEKOTOPBIN O0BEKT A MOXKET OBITh
BBIOpaH M criocobamu, a 00beKT B- K cmocobamu, To 00beKT «imbo A, nubo By»
MOJKHO BbIOpaTh M+K criocobamu.

Hpumepsi:

1. JlomycTuM, 4YTO B  SIIMKE HAXOJIUTCS N pa3HOIBETHHIX  IIAPOB.
[IpousBosibHBIM OOpa3oM BeIHUMaeTcs 1 mapuk. CKOJBKMMH CHOCOOaMH 3TO
MOHO crienars? Omeem: N CriocoOamu.

PacnipenenuM 3Tu N mIapukoB 1O JBYM SIIUKaM: B MEPBbIM- M MIAPUKOB, BO
BTOpOii- K mapukoB. ITpou3BoabHBIM 00pa3oM U3 IPOU3BOJIBHO BBIOPAHHOTO
AmuKa BeiHUMaeTcs 1 mapuk. CKOJIBKUMH CLIOCOOAMH 3TO MOXKHO CHENIATh?

Pewenue: V13 nepBoro siyka MapyuK MOKHO BBIHYTh M crioco0aMu, U3 BTOPOTO-
k ctocobamu. Torna Bcero cnocoboB m+k=n.

IMpaBuwio npousBeaenus: Ecau oO0bekT A MOXHO BBIOpaTh M criocoOamu, a
MOCJIe KaXKJI0T0 TaKoTo BhIOOpa Ipyroi 00beKkT B M0kHO BBIOpaTh (HE3aBUCUMO OT
BbIOOpPa 00BekTa A) K cmocobamu, TO mapel 00beKTOB «A W B» MOXHO
BBIOpaTh M*K criocobamu.

IHpumepsi:
1.  CkoabKO IBy3HAYHBIX YHCEJl CYIIECTBYET?

Pewenue: Uncio necaTkoB MOXKET ObITh 0003Ha4YeHO Jr000# 1udpoi ot 1 1o 9.
Yucno enuHUI] MOXKET OBITH 0003Ha4YeHO JIF000i 1udpoit oT 0 1o 9. Eciu uucio
JIECATKOB PaBHO 1, TO 4UCIO €IMHUI] MOXET ObITh JIOOBIM (0T O 10 9). Takum
oOpazom, cymectByer 10 1aBy3HAyHbIX YHCEN, C YHCJIOM JI€CATKOB-
1. AHallOTMYHO paccykIaeM W JUIs JI00OTO JIpPYyroro 4ucia AecATKoB. Torma
MO’KHO IOCUYHUTATh, 4TO cymiecTByeT 9 *10 = 90 nBy3HAUHBIX YUCEIL.



2. HNmeercs 2 smmka. B omHOM J€KHUT M pa3HOLBETHBIX KyOHWKOB, a B
ApyroM- K pa3HOIBETHBIX MMIAPUKOB. CKOJBKUMH CIIOCOOaMU MOXHO BBIOPATh
napy «Kyouk-mapux»?

Pewenue: Boibop mapuka He 3aBUCUT OT BbIOOpa KyOHMKa, WU HAOOOpOT.
[ToaToMy, 4YHCIIO CHOCOOOB, KOTOPHIMH MOKHO BBIOpaTh JaHHYIO Tapy
paBHO M*K.

1. Cama, Ilets, lenuc, Ons, Hacta yacto xonsar B kade. Kaxapiii pas, odenas
TaM, OHU pacCakKMBAIOTCS MO-pa3HoMy. CKOJBKO JHEH APY3bs CMOTYT 3TO CIEIaTh
0e3 MoBTOpeHUsA?

[IpoHnyMepyeM CTyJbs, Ha KOTOPBIX JOJKEH CECTh Kaxbli, U Oy/IeM CUUTATh, UTO
OHM PACCAXKUBAIOTCS TTOOYEPETHO:

Nel - Camia - ecTb BO3MOKHOCTD BBIOPATh U3 5 BAPUAHTOB (CTYJIHEB)
Neo2 - Ilers - 4 BapuanTa

No3- Jlenuc - 3 Bapuanra

Ne4- Ons - 2 BapuanTa

Ne5 - Hacrs- 1 Bapuant

Hcnonb3ys npaBUIo yMHOKEHUS, mojydaeM: Sx4x3x2x1=120

2. B cryneHueckoMm OOIICKUTUM B OJJHOM KOMHATE JKMBYT Tpoe CTyAeHTOB lleTs,
Bacs u Konsa. ¥V Hux ectb 6 uyamek, 8§ Omogerny u 10 gaiiHBIX J0XkKeK (Bce
MPUHAJICKHOCTH OTIMYAIOTCS Jpyr oT Apyra). CKOJILKUMHU crioco0amu pedsrTa
MOT'YT HaKpbITh CTOJI JIJI1 YaeHUTHUs (TaK, YTO KaXKAbIA MOJYYUT YallKy, OJIOALE U
JIOXKKY)?

s [letu nHabop moxxkHo Habpath 6x8x10=480 cmocobamu,

st Bacu - 5x7x9=315,

g Ko - 4x6x8=192.

[To npaBwmiy ymHoxenus noxydaem 480x315x192=29030400 criocobamu.

PazmeneHusiMa M3 N 3JieMeHTOB MO K Ha3bIBatOTCS TakWe BBIOOPKH, KOTOPBIC
cojepkaT 1o K 3leMeHTOB, BBIOPAaHHBIX M3 YHCJIa  JIAHHBIX N 3JICMEHTOB
reHepaIbHON COBOKYITHOCTH 0€3 MOBTOPEHUH, U OTIMYAIOTCS IPYT OT JApyra Judo
COCTAaBOM DJIEMEHTOB, JINOO MOPSIAKOM MX PACTIOIOKECHHUS.

- YHCJI0 pa3MelieHu u3 N 1o K.

Yucno pasmenieHuid M3 N 10 K MOKHO — OTIPEACTUTh  CIICAYIONUM  CIIOCOOOM:
NEepBBI 00BEKT BBHIOOPKH MOKHO BBIOpaTh N criocobamu, jajnee BTOPOH OOBEKT
MO>KHO BBIOpaTh N-1 criocoOoM U T.1I.

Af=n-(n—-1)-n—2) .- (n— (k—1))

[IpeoOpazoBaB nannyio GopMyTy, UMEEM:


https://docs.google.com/file/d/0B1XArt0dxAd6S0I4dk8zb2R3ZkU/edit?usp=drive_web

S ey

Crnenyet moMHUTSH, uTo 0!=1.

,raen!=1-2-3 .. n (HaspiBaeTcA n — dakTopHan).

IIpumepsbi:

1. B mepBoii rpynmne kimacca. A mepBeHCTBa 1Mo ¢yTOoiy ydacTByeT 17 KoOMaH.
PaswIrpsiBaroTcst Menanu: 30J10To, cepedpo 1 Oponsza. CKOJIBKUMHU CIIOCOOaMH OHU
MOTYT OBITh Pa3bIrPaHbI?

Pemenne: KomOuHamm KoMaHI-TIOOCAUTENCH OTJIMYAIOTCA JIPyr OT JIpyra

COCTaBOM M NOPAAKOM CJICJOBAHUA 3JICMCHTOB, T.C. ABJIAIOTCSA pasMCHICHUAMU U3

17 1o 3.
171 17!

3 _— — —

=———=—=15-16-17 = 4080

o7 -3 14!

2. Hayunoe o0miectBo coctoutr u3 25-Th 4YenoBek. Heobxoammo BwIOpaTh
MMpE3naAcHTa O6III€CTBa, BUILC-IIPEC3NACHTA, YUYCHOIO CCKpCTapsd MW Ka3Haydcsd.
CKOJIbBKUMH CHOCO6aMI/I 9TO MOKHO CI[GJ'IaTI)?

Pemenue: KoMOnHanuu pykoBOJSIIIETO COCTaBa OOMIECTBA OTIMYAIOTCS JIPYT OT
Jpyra COCTaBOM M TMOPSAKOM CIIEIOBaHUSI DJIEMEHTOB, T.€. SBJISIOTCA
pasMenieHusamMu 13 25 mo 4.
. 25! 25!
Ay =—————F—=—=22-23-24-25 = 303600
B (25 —4) 21!
3. CKOJIbKUMH CIIOCOOaMU MOYHO COCTaBUTh TPEXIIBETHBIN (hj1ar U3 mojioc pa3Hou

LIMPUHBI, €CIIA UMEIOTCSI MATEPUU U3 8 TKaHEN?
e g g

Orta 3a/1aya Ha pa3MeIIeHUE @=3 3l

Jpyroii cnoco0 penenus.

luBeT BeIOMpaeTcs U3 8 TKaHel 8 crocobamu

21BeT BeIOUpaeTcs 7 criocodaMu

3 1BeT - 6¢cmocodaMu

Hcnone3ys npaBuiio yMHOXKEHHS, NoJlydaeM 8X7x6=336 cinoco0oB.

4. Ha BeiObopax nobenunu 9 uvenoBek - CadonoB, Hukonaes, IlerpoB, Kynakos,
Mumun, I'yceB, Bonoaun, Adonun, TutoB. M3 HHX HYXHO BBIOpaTh
npeacenatens, 3amectutessi U npodopra. CKOJBKMMH CIOCOOaMU 3TO MOXKHO
caenarhb?

s _ 9 9

31ech peub UAET O pa3MEIICHUSIX (8-30 sl


https://docs.google.com/file/d/0B1XArt0dxAd6d25HZVlxbFFnMUE/edit?usp=drive_web
https://docs.google.com/file/d/0B1XArt0dxAd6NmFYUkxOekxDUFk/edit?usp=drive_web
https://docs.google.com/file/d/0B1XArt0dxAd6c0kzd25mbVA0STA/edit?usp=drive_web

5. B pailone moctpowin HOBYI MLIKoJy. M3 mpumenmmx 25 4YemoBEK HYKHO
BbIOpaTh AUPEKTOPA LIKOJIbI, 3aBy4a HA4aJbHOM IIKOJIbI, 3aBy4Ya CPEIHErO 3BE€HA U
3aByda 110 BOCIIUTATENbHON paboTe. CKOIBKUMHU CIOCOOAMH 3TO MOXKHO ClIEIaTh?

s 23l 25

Atas
3Has GopPMyITy pa3MEIICHHUs, ITOJydaeM

|
-2 -2 303600
(25-31 22

6. Ha dakynpreTe wm3ywaercs 16 mnpeameroB. Ha moHenmenpbHUK HYKHO B
pacruca’ue nNocTaBuTh 3 npeamMera. CKOJILKUMU CIIOCO0aMU MOXHO 3TO ClieNaTh?

Pemenue. CnocoO0B MOCTaHOBKM B pacHUCaHUE TPeX MPEAMETOB U3 16 CTOJBKO,
CKOJIBKO MOKHO COCTaBHUTb pa3MeEIeHn u3 16 35eMeHToB 1o 3.

I | F14-15-
B St 18 13S0 s516=3360
(16-3 13 13
IlepectanoBkaMu 0e3 NMOBTOPEHUIl W3 N 3JIEMEHTOB HA3BIBAIOTCS Pa3MENICHUS
oe3 HOBTOpCHI/Iﬁ M3 N 3JIECMEHTOB IIO N, T.€. PasMCIICHUA OTIMYar0TCA APYyr' OT
Apyra TOJIBKO IMOPAAKOM CJICAOBAHUA 3JICMCHTOB.

- YHUCJIO IICPCCTAaHOBOK.

R e T

IIpumepbi:

1. CKOJBKO pa3auMvHbIX MATU3HAYHBIX YUCEJ MOXKHO COCTaBUTH U3 1udp 1, 2, 3, 4,
5 pu yCIOBUU, YTO OHH JIOJDKHBI COCTOSITh U3 PA3IMYHBIX ITUpp?

Pemienne: limMeem nepecTaHOBKHU U3 5 DIIEMEHTOB.
P, =51 =120
2.  CKOJBKMMH CIIOCOOAMM MOXKHO COOpaTh 6 pa3HOIBETHBIX TOCKYTKOB B
MECTPYIO JICHTY?
Pemenne: limMeem nepecTaHOBKHU U3 6 DIIEMEHTOB.
P, = 6! =720

3. B copeBHOBaHusX 1m0 (GUTYpHOMY KaTaHUIO NMPUHUMAIA y4acTHE POCCHSHE,
UTATbSHIIBI, YKpauHIIbI, HEMIIBI, KUTAMNIIBI u b paHILy3bI.
Hcnonb3ys nonstue Gakropuana, nomydaem: 6!=720

4. B COpeBHOBAaHMSX Yy4YacTBOBAJIO YeTbipe KomaHabl. CKOJBKO BapUaHTOB
pacrpeneneHus MeCT MEXAY HUMH BO3MOYKHO?

Pemmenue.

B=1234=-24

CoueraHusiMi 0e3 TOBTOPEHHH W3 N 3JIeMEHTOB M0 K Ha3bIBAIOTCS TaKHe
BBIOOPKH, KOTOpbIE coaepikaT 10 K 3leMeHTOB, BBIODAHHBIX M3  YHCIIA
JTAHHBIX N 3JIEMEHTOB I'€HEPAIbHOM COBOKYIMTHOCTH 0€3 MMOBTOPEHUM, U OTJIMYAIOTCS
JpYyT OT Apyra TOJbKO COCTABOM 3JIEMEHTOB.


https://docs.google.com/file/d/0B1XArt0dxAd6THU0ME5iYW5pLWc/edit?usp=drive_web
https://docs.google.com/file/d/0B1XArt0dxAd6bmVWZDNDRGozMWs/edit?usp=drive_web
https://docs.google.com/file/d/0B1XArt0dxAd6czk4Y0s0anhEZUU/edit?usp=drive_web

-4UCJIO coOYeTaHui 13 N 1o K

DJeMEeHTHI KaxxJaoro u3 n COYETAaHUM MOKHO PaCCTaBUTH K crocobamu.

Ilpu pemieHuM KOMOMHATOPHBIX 327124 BA’KHO HAYYHTHCH Pa3inyaTh BH/bI
COeIUHEHUM.

YtoObl OTIAMYATH 3aJlaud Ha TMOJACUYET Yuciia pa3sMelieHUH OT 3ajJad Ha MOoJCUET
YHCIia COYETaHUM, ONPEIeNIUM, BaXKEH WM HET TIOPSIOK B CIEAYIOIIUX BEIOOpPKAX:

a) CyJIbsl XOKKEHHOTO MaT4ya ¥ €ro MOMOIIHUK;

0) TpY HOTHI B aKKOP/IE;

B) «lllecTh 4yenoBeK ocTaHyTCsl yOUpaTh Kiacc!»

T') IBE CEpUU AJIs1 TPOCMOTPA U3 MHOTOCEPUIHOTO (puiibma.
OTtBer: a) 1a; 0) HeT; B) HET; I') AA.

Ipumepsi:

CxonbKuMH crioco0aMu U3 Kiacca, rjie ydarcs 24 ydeHruKa, MO>KHO BhIOpaTh:
a) IBYX JIEKYpPHBIX;
0) cTapocTy ¥ MOMOITHUKA CTAPOCTHI?

Pewenue: a). Ilopsnok BeIOOpa IBYX NEKYPHBIX HE BaXKEH, IOATOMY PACCMOTPUM

) I u
Cu= 2,4' ,=22'23 2;4:23-12:2?5,-
COUYETaHUE 21221 1-2-22!

0). Ilopsimox BbIOOpa CTAPOCTBI M IOMOIIHUKA CTApPOCTBI BAXKEH, MOITOMY
f 773,
‘4';4: 24.F _22] 23Ir 24 —93.24=55).
paccMOTpPUM pa3MeIlCHUE 22! 22)

OtBeT: a) 276; 6)552.

1. Ecnu B mosyuHaie MnepBeHCTBa MO MaxmaraM yyacTByeT 20 yesnoBek, a B
(¢uHaN BBIXOJAT JIMILL TPOE, TO CKOJBKUMHU CIIOCO0AM M MOKHO OIpPENETUTh 3Ty
TPOUKY?

Pemenue: B 1anHoOM citydae mopsiIoK, B KOTOPOM pacCIoJIaraeTcs 3Ta TPOWKa, HE
cymiecTBeHeH. [loaTomy Tpoiiku, BeImeaue B GUHAN, SIBISIOTCS COYCTAHUSIMH U3
20 1o 3.

20! 200 18-19-20
(20—3)1-31 171-31 2-3
2.  CxonpKuMHU CrIOcOO0aMM MOXHO BBIOPATh TPEX JIETEraToB U3 IECSITH YEIOBEK
Ha KOH(EPEHITNI0?

= 1140

3 _—
CZI}_

Pemenue: B 1aHHOM cilydae NMOPsAIOK, B KOTOPOM pacCIOIaraercsl 3Ta TPOMKa, He
cymecTtBeHeH. [[09ToMy TpOWKM AENeraToB sIBISAIOTCA coueTanusamMu u3 10 mo 3.
10! 101

= =120
(10—3)1-31 71-31

3 _
Ciﬂ_



https://docs.google.com/file/d/0B1XArt0dxAd6aWpWVHByZlpMRmc/edit?usp=drive_web
https://docs.google.com/file/d/0B1XArt0dxAd6Q1NiUmNqeWhHS0k/edit?usp=drive_web

3. B 9 kmacce 15 mpenmMeroB. 3aBy4y IIKOJBI HYKHO COCTaBUTh PaclMCaHUE Ha
cy000TY, €ciii B 3TOT JIeHb 5 ypoKOB. CKOJIbKO pa3IMYHbIX BAPUAHTOB PACTIMCAHMUS
MOYHO COCTaBUTb, €CIIM BCE YPOKH pa3IN4HbIC?

15 18

(s = =
S{(15-5)1 Alx10

= 3003

N3 15 npeameToB 5 M0OBIX MOXKHO BBIOPATH

4. V3 yyammxcs mata 11 Ki1accoB HY)KHO BBIOpaTh JBOUX JEKYpPHBIX. CKOJIBKO
nap JCKYPHBIX MOJKHO COCTaBUTH (YUCHHUKH B IMape HE JOJKHBI OBITh U3 OJHOTO
Ki1acca)?

"3 IIATU KJIACCOB HYXXHO BBIOpATh 2 JIEeXKYPHBIX.
) 2
Yucito siieMeHTapHbIX coObiTHii = &5 = 10

Otser: 10 nap.

5. B 8 “a” kimacce ny4iie Bcex MaTteMaTUKY 3HAIOT 5 yuyeHUkoB: Bacs, luma, Oner,
Kars u Ans. Ha onmuMmnmangy mo MaTeMaTUKE HYXKHO OTIIPABUTh I1apy, COCTOSULYIO
u3 1 manpunka U 1 geBouku. CKOJBKMMH CHOCOOAMU YUYUTEIBHHUIIA MOXKET 3TY
napy BbIOpaTh?

1
ManpunkoB 3, 3 HEUX | MOXHO BBIOpaTh C3, JIEBOYEK 2, M3 HUX MOXKHO 1

1
BBIOpaTh C 2, UCTIONB3YS MIPABHJIIO YMHOYXCHUS, TIOJTy9JaeM:
1
Cy x T2 =6

OtBer: 6 nmap.

6. B 9 “6” knacce 6 uenosek (I'ans, Cera, Kats, Ons, Makcum, Buts) yuarcs Ha
BCe NATEpKU. JlemapramMeHT o00pa3oBaHUs NPEMHUPOBAT JYYLIUX Yy4YalUXCS
nyteBkaMu B AHamy. Ho, K coxaneHuro, ImyTeBOK Bcero 4erbipe. CKOJIBKO
BO3MO>KHO BapUaHTOB BbIOOpA YUEHUKOB Ha OTABIX?

) 4
U3 6 4enoBeK HY)KHO BBIOPATh 4, YUCIIO 2JIEMEHTAPHBIX COOBITHIA paBHO & 6= 15

7. IleTte Ha neHb POXKAECHUA MOJAPWUIIA / HOBBIX IHUCKOB C Urpamu, a Bane mamna
npuBe3 9 AUCKOB U3 KOMaHIUPOBKHU. CKOJIBKUMH CITIOCOOAMU OHU MOTYT OOMEHSTh
4 nmro0BIX MCKa OJHOTO Ha 4 ucka Apyroro?

BpuniciuM, CKOJIBKO 4YETBEPOK M3 7 JUCKOB MOXKHO coctaButh y lleru:
4 4
C"7=35, upcnmo 4erBepok y Bamu w3 9 guckos -Ces= 126

8. BoiickoBoe moppaszaeneHue coctout u3z S5 oduiepos, 8 cepkantoB u 70
psnoBbIX. CKOJBKHMH CIIOCOOAMU MOKHO BBIIECITUTH OTpsAn u3 2 odwuiepos, 4
cep>kaHTOB U 15 psAoBbIX?

U 2
13 5 oduiepoB BHIOPaTh 2 MOXHO € IMOMOLILK uHWciaa coueranui = 5=10

criocoGami, u3 8 cepxantoB 4 - C'5=70, u3 70 psgossix 15 -C7n. To mpaBmmy
YMHOKEHHUSI HaX0JIUM YHUCIIO0 BbIOODA oTpsaa:

10x70x CPm= 700x M



9. B 1oBenmupHYI0 MacTEpCKYyIO MPUBE3IH 6 M3yMpyAoB, 9 anmazoB u 7 candupos.
IOBenupy 3akazanu OpacneT, B KOTOpOM 3 M3ympynaa, 5 anmas3oB U 2 candupos.
CKOJIbKMMU CrIocO0aMu OH MOXET BbIOpaTh KaMHH Ha Opaciiet?

N3 6 uzympynoB 3 OH MOXET BBIOpaTh C*% =20 crocobamu, u3 9 aIMasoB 5 -

C% =126, u3 7 candupos 2 - C%=21. Ilo MPaBUJIy YMHOXXEHHUSI HAXOJIUM YHUCIIO
BapuaHToB 20x126x21=52920

10. B xaOuneTe 3aBeAYIONIETO FOBEIMPHOTO Mara3uHa UMEETCS KOJI, COCTOSIIUN U3
JIBYX PAa3JIMYHBIX TJIACHBIX OYKB pycckoro aingaBuTa, 3a KOTOPOW CIEIYIOT 3
paznuunbie HU@pbl. CKOJBKO BApUAHTOB MPUAETCS epedpaTh MOLIEHHUKY, YTOOBI
pa3o0bITh APArOLIEHHOCTH, KOTOPBIE TaM XPaHATCS?

B pycckowm si3pike 9 riacHeix OykB - a, €, €, H, 0, V, 9, 10, 1. BeiOpats u3 HUX 2
MOXHO C 2 =36 criocobamu. W3 10 wudp BoIGpaTh 3 MOXKHO 10 =120 crioco6amu.

11. 3 15 o6bexToB Hyx)HO 0TOOpaTh 10 00BekTOB. CKOJBKUMHU CIIOCOOAMH 3TO
MOYHO C/IENaTh?

Pemenue.

w_ 18 150 _10011112-13:14°15 _11°1213:1415 _11:3:13-3-14 _
L (15 -=-100100 500! a101 1'2:3:45 2:3:1
=11'3'13'14

=11-3-15-7 = 3003

12. CkoIpKUMH CTIOCOOAMH MOYKHO COCTaBHUTBH J030p M3 TPEX COJIJIAT U OJHOTO
odurepa, ecau umeercst 80 conpar u 3 oduiepa?

Pemenue. Connmar B 1030p MOXKHO BHIOPAThH

3 g0l s e 80 7879 B0

05 =13 7980 = 82160
776 771203 23

criocobamu, a oduIepos S criocobamu. Tak Kak ¢ KaXI0i KOMaHIOH u3
coJiiar MOKET TIOUTH T000H odwuriep, TO BCETO

o, 8 = 82160 3 = 246480

UMEETCS CIT0CO0OB.

13. B Opurage u3 25 4YenoBeK HYKHO BBIIETUTh YEThIpEX i paOOThl Ha
ornpeeneHHoM ydyacTke. CKOJIBKHUMH CIIOCO0aMU 3TO MOXKHO CHeNIaTh?
Pemienne. Tak kak MopsiloK BEIOPAHHBIX YETHIPEX YEJIOBEK HE UMEET 3HAYEHUSI, TO

4
ATO MOKHO CIENAaTh Cas CIIoco0amu.

Haxoaum mo nepBoit hopmyiie

o o 252423 22

= 12650
35 1.2:3.4

KonTpoabHbIe BONPOCHI:
1. YUto Takoe koMOMHAaTOpHKa?



2. ChopmynupyiiTe NpaBUiIO yMHOKECHHS.

3. ChopmynupyiTe NPaBUIIO CIOKECHUS.

4. Yrto Ha3bIBaeTCA 1 — (pakTopragom?

5. Urto Ha3bIBaeTCA pa3MEIICHUSIMH U3 1 SJIEMEHTOB MO m?

6. 3anummre GopMyIly A MOACUETA YUCIA PA3MEIIEHUN U3 /1 3JIEMEHTOB
110 m 0e3 MOBTOPEHUM (C MMOBTOPEHUSIMHU ).

7. Uto Ha3bIBaeTCA MEPECTAaHOBKAMHU U3 71 DIIEMEHTOB?

Jomamnee 3aganue: bammakoB M.U. «Marematuka: anredpa 1 Hadaia
MaTEMaTUYECKOTO aHaJIn3a; TeOMETpHUs»- T1aBa 4, 3aH.2 ¢. 69-10
HNuTepHeT-pecypcesbl:
1. DnektponHass OuOnHWOTeYHas cuctema Znanium [DJIEKTPOHHBIN pecypc] —
Pexxum nocrtyma: https://znanium.com/ (nara oopamenus 16.09.2021r.)
Caiitbl B cetu UHTEpHET:
1.Onnaitn  Oubnmorexka [DnmeKTpoHHBIM  pecypc] — Pexum  goctyma:
http://www.vbbooks.ru.
2.MlaTepHeT yHUBEpCUTET MHGOPMAIIMOHHBIX TEXHOJOTUN [DIEKTPOHHBIN pecypc|
— Pexxum gocrtyna: http: /www.intuit.ru.

Kputepun onnennBanusi padoThbl 00y4aIOIIUXCS HA MPAKTUYECKOM 3aHSITHH:
OuneHka «OTJIMYHO» CTaBUTCS, €CJIM OOYYalolMUICS BBHIMIOMHUI paboTy B
MOJTHOM 00BbEME C COOJIIOCHUEM HEOOXOAMMOM MOCIEI0BATEIbHOCTH, MPABUILHO
OTBETUJI HA KOHTPOJIbHBIE BOMPOCHI, TPaMOTHO C(DOPMYITHPOBAT BHIBOI.
OueHka «XOpouIo» CTaBUTCS B TOM Ciydae, €Clid OOYy4YarolIUHCs BBITOJHUII
TpeOOBaHMSI K OIEHKE «OTIWYHO», HO JOIMYCTHJI OIMOKH B PEIICHUM 3ajaad,
HEaKKypaTHO 0OpMUI coaepkaHne padoThl, HE CPOPMYIUPOBAT BHIBO/I.
Ouenka  «yJAOBJIETBOPUTENbHO» CTaBUTCA, €ciau paboTa BBHINIOJHEHA HE
MOJIHOCTBIO M, €CIIM B XOje paOOThl ObUIM JIOMYIIEHBI CIEIYIOUIUE OUTHOKU:
3HAUWTEIbHBIC OIIMOKM B PEIICHUH 3a7a4, HEAaKKypaTHO O(QOPMHUI COJAEpKAHUE
paboThI, HEBEPHO OTBETHJI HA KOHTPOJBHBIE BOMPOCHI, HE C(HOPMYITUPOBAIT BEIBOJI.
Ouenka «HEYJI0BJIETBOPUTEJIBHO» CTaBUTCS, €CIU OOydJaromuics He
MOATOTOBHWJICS K BBITIOJIHEHUIO JAaHHOW pabOThl, MOJYy4YEHHBIC PE3YyIbTaThl HE
MO3BOJISIIOT ~ CAENaTh TPABUWIBHBIX BBIBOJIOB M TOJTHOCTBIO PaCXOIATCS C
MOCTABJICHHOW 11€JIbI0, MOKa3bIBaJl IUIOXME 3HAHUS TEOPETHUYECKOro Marepuala,
PYKOBOJICTBO U MOMOIIb CO CTOPOHBI MPENOIaBaTesl U XOPOIIO MOATOTOBICHHBIX
oOy4aroruxcst Hed(PPEKTUBHBI TTO TPUINHE TIJIOXOH MOATOTOBKH.

IIpakTnueckoe 3ansaTue Ne 13
Pa3meniennsi, COueTaAHMS U MMEPECTAHOBKH.
Hean: chopmupoBaTh cCUCTEMY 3HAHUH, CBI3AHHBIX C MOHATUSIMH Pa3MEIICHHM,
MEPECTAHOBOK U COYETAHUU.

3ananue cocTouT U3:
1. O3HaKOMUTBCS C KPATKUMU TEOPETUUECKUMU CBEJICHUSIMU;
2. BBINOJHUTE 3a4aHUs.



IHoJsie3HbIE CCBHLIIKH:
1. O0Ovyyaromiee BUAECO KaK CO3/IaTh JOCTVI K haility
2. Oo6vuarolee Buaeo kak co3aarsk Google JIokyMeHT

KPATKHUE TEOPETUYECKUE CBEJIEHUSA
OcHosHble npaguia KOMOUHAMOPUKU:

1. Ecniu HeKOTOpBIi 00BEKT A MOXKHO BbIOpaTh M crocobamu, a 00bekT B
ApyruMu N criocobamu, mpudeM BbIOOpHI 00BeKkTOB A U B HecoBmecTUMBI, TO
BBIOOD «A mir B» MOXHO BBIOTHUTE M + N crioco0amu.

Ilpumep 3. YueHUK JOKEH BBIMOJIHUTH MPAKTHUECKYIO paboTy IO MaTeMaTHKE.
Emy npennoxwiu Ha BbIOOp 17 TemM mo amrebpe u 13 TeM Mo TeoMeTpuwu.
CKOJIBKMMHU CcTHOCO0aMU OH MOXET BbIOpAaTh OAHY TEMY [JIsl MPaKTUUYECKOU
pabotbI?

Pemenne: no npasuiry cymmsl noiydaem 17+13=30 BapuaHTOB.

2. Ecnu  HexkoTopblil 00BEKT A MOKHO BBIOpaTh M crioco0aMu, U Mocie
Ka)X/I0r0 Takoro BbIOOpa Jpyroil 00beKT B MOXHO BbIOpaTh (HE3aBHUCHUMO OT
BbIOOpa 00BbekTa A) N criocobamu, TO Mmapbl 00HEKTOB A 1 B M0kHO BBIOpaTh M
* N cnoco0amu.

Ilpumep 4. lleperieTunk AOJDKEH MNEPENIeCTH |2 pa3IUMYHBIX KHUT B
KpaCHbIN, 3€JE€HBbId UM KOpPUYHEBbIE NeperuieTbl. CKOJIbKUMH CIIOCO0aMH OH
MOJKET PTO CHEJIaTh?

Pemienne: umeercss 12 kHur u 3 1BeTa, 3HAYUT IO NMPABWILY IPOU3BENCHUS
BO3MOXHO 12*3=36 BapuaHTOB neperuieTa.

Tak kak  KOMOWHATOpUKa — pas3[ena MaTeMaTUKH, HW3Y4Yalollero, B
YaCTHOCTH, BONPOC O KOJIMYECTBE KOMOWMHAIUMN M3 N 3JEMEHTOB MO /M, KOTOphIE
MOKHO COCTaBJSTh TEM WM HHBIM CIIOCOOOM. MBI paccMOTpUM TpU TaKHUX
crocoba.

1. Couemanus

KoMOuHamy u3 N 31€MEHTOB MO m, OTJIMYAIOUIUECS TOJIBKO COCTaBOM,
Ha3bIBAIOTCA couemanusmu. YUcno coueTanuii u3 N 3J€MEHTOB IO 71 PaBHO

m n!

" mi(n—m)!’ (1)
roe ! =1-2-k-n (cm. Bugeo «Dakropuany).
IIpumep 1*: Haiitu 4!

Pemenne: 4!=1%*2*3*4=24; OtBer: 4!=24

Ilpumep 5. B rpynne 30 genoBek. Heobxoaumo BeIOpaTh Tpex JejeraToB Ha
KoH(pepeHunoo. CKOIbKO CYIIECTBYET CLIOCOOOB 3TO CAENATH?

Pemenune: kaxapiii crnocod — 3T0 HOBasi TPOMKa CTYAEHTOB, OTOOpaHHAs W3
30 yenoBek. O4YEBUAHO, 3TU TPOWKH OTJIMYAIOTCSA TOJBKO IO COCTaBYy, TO €CTh


https://yandex.ru/video/preview?filmId=16271206872368542105&from=tabbar&text=%D0%BE%D1%82%D0%BA%D1%80%D1%8B%D1%82%D1%8C%2B%D0%B4%D0%BE%D1%81%D1%82%D1%83%D0%BF%2B%D0%BA%2B%D0%BF%D0%B0%D0%BF%D0%BA%D0%B5%2B%D0%B3%D1%83%D0%B3%D0%BB%2B%D0%B4%D0%B8%D1%81%D0%BA
https://yandex.ru/video/preview?filmId=2587691516670428691&from=tabbar&parent-reqid=1586064881960109-753828017578060953700197-vla1-0362&text=%D0%B3%D1%83%D0%B3%D0%BB%2B%D0%B4%D0%BE%D0%BA%D1%81%2B%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D1%8B%2B%D0%BA%D0%B0%D0%BA%2B%D1%81%D0%BE%D0%B7%D0%B4%D0%B0%D1%82%D1%8C
https://drive.google.com/open?id=1SXWmkH-iSaVPN2WVqqIvennL7peuoGz1

ABIIIIOTCA codeTaHusaMu u3 30 sneMeHToB 1m0 3. X KOJIWMYECTBO HAXOOIUM IO
dbopmyne (1):

3 300 28-29-30

3= = =28-29.5= 4060 crroco00B.
A27 2-3

2. Pazmewenus

KOM6I/IHaHI/II/I U3 N DJIEMEHTOB II0 m, OTJIWYAKOIIUECS COCTaBOM HJIIH
MOPpAAKOM 3JJICMCHTOB, HA3BIBANOTCA paA3MeUEeHUAMU. Yucio pa3MCIHCHI/Iﬁ n3 n
9JICMCHTOB I10 171 PaBHO

A=

=(n—m)!

Ilpumep 6. B rpynne 30 4yenoBeKk HEOOXOAMMO BBIOpAaTh CTAPOCTY, €r0
3amectutens u npogopra. CKOJIBKO CYIIECTBYET CIIOCOOOB 3TO C/eaTh?

Pemenne: xaxplii cnocod — 3T0 HOBasi TpoWKa CTYJEHTOB, OTOOpaHHas U3
30 ugemoBek. OUeBMAHO, 3T TPOMKH OTIMYAIOTCA KaK IO COCTaBy, TaK M IO
MOPAZIKY, TO €CTh SBISIOTCA pasmemeHussMu u3 30 snementoB no 3. HUx
KOJIMYECTBO HaxoauM 1o ¢opmye (2):

|
AS = 3% _ 28.29.30 = 24360 crioco6OB.

|
Ilpumep 7. Pacnimcanne OOHOrO NIHS COCTOMT U3 5 ypokoB. Onpenenursb
YHUCJIO BAPUAHTOB paclKCcaHus Npu BeiOope 11 qucuumivs.
Pemenune: kaxablii BApHAHT PACIHUCAHMS IPEACTABIAECT HAOOP S NUCHUILIUH
3 11, ommuaronmxcs OT APyrux BapUAaHTOB, KaK COCTABOM JWCLMIUIMH, TAK U
MOPSIAKOM HX CIENOBAHMUS, TO €CTh SIBJIAETCS pa3MerieHueM u3 11 amemenToB 1o 5.
Uucno BapuaHTOB pacluCaHusl, TO €CTh YUCIO pa3MmenieHud u3 11 no 5 Haxogum

o gopmyiie (2):

|
Al = % =7-8-9-10-11=55440 BapHaHTOB.

3. Ilepecmarnosxu

KOM6I/IHaHI/II/I U3 N 3JICMEHTOB 110 N, OTJIIMYAIOIIUEC MOPSAAKOM, HAa3bIBAKOTCSI
nepecmaHosKkamu. Ywucio IIEPECTAaHOBOK M3 N DJIEMEHTOB PaBHO

P,=n  (3)

Ilpumep 8. llopsAmok BBICTYIUIEHHS CEMHM YYaCTHHKOB  KOHKypca
onpezensiercs xpedbrueMm. CKOIbKO pa3IMYHBIX BApUAHTOB KEPEOBEBKHU MPHU ITOM
BO3MOYKHO?



Pemienne: Kaxaplii BapuaHT >KePEObEBKU OTIMYAETCS TOJBKO MOPSIAKOM
YYaCTHUKOB KOHKYpCa, TO €CTh SIBJISIETCS NMEPECTAaHOBKOM M3 7 31eMeHTOB. Mx
qUCJI0 HaxoauM 1o dopmyiie (3):

P, =71=1.2-3-4-5-6-7 = 5040 BapHaHTOB
IMPAKTUYECKAS YACTb

BwmecTto ¢urypsl Hy>KHO MOJICTaBUTh YUCJIO M3 CBOETO BapHUaHTa CM. TaOJIHUIly
Huxe!

3ananme 1. B maxmaTtHoM TypHUpE yqan‘yeT yenoBeK. CKOJBKO MapTHid
JOJKHO OBITh CHITPAHO B TYPHHUPE, €CIIM MEKY JIIOOBIMU ABYMS YHaCTHUKAMHU

JOJIDKHA OBITH ChII'PaHa OJJHA HapTI/ISI?

3ananue 2. Pacnucanue oqHOTO AHA COCT‘T u3  ypokoB. OnpenennuTs 4uciio
BApUAHTOB PACIIMCAHWIIPU BBIOOPE  JAMCIUIUIMH.

3amanue 3. CKoJIBKUMH CIIOCOOAMU MOTYT BCTAaTh B OuY€pe/b B 61/U.{y10 Kaccy
YEJIOBEK?

3ananme 4. Beruucnure C1,: Al,.

Cnucok:

No ®.U cTrynenTa ‘ A ‘ ‘
1 5 5 8 10
2 6 6 9 9
3 7 7 10 8
4 8 5 11 7
5 9 6 12 6
6 10 7 13 5
7 11 5 12 4
8 12 6 11 11
9 13 7 10 12

10 14 5 9 13

11 15 6 8 10

12 16 7 9 9

13 17 5 10 8

14 18 6 11 7

15 5 7 12 6

16 6 5 13 5

17 7 6 14 4




18 8 / 11 12
19 9 S 10 10
20 10 6 9 /
21 11 / 8 8
22 12 &) 8 9
23 13 6 9 10
24 14 / 10 11

KoHTpoJibHBbIE BOIPOCHI:

1. Yro HazpiBaeTCs n — (pakTopuaiom?

Yto Ha3pIBaeTCA pa3MEIICHUSIMH U3 71 DIEMEHTOB 110 m?

3. 3anummre GopMyIty A TOACUYETa YHCIIa pa3MEIIEHUH U3 1 SJIEMEHTOB
1o m 0e3 MOBTOPEHUM (C MOBTOPEHUSIMU).

4. Yrto Ha3pIBaeTCA MEPECTAHOBKAMM U3 1M DIIEMEHTOB?

N

Jomamnee 3aganue: bammvakoB M.U. «KMarematuka: anredpa u Hayaia
MaTeMaTHYECKOT0 aHaJIN3a; TeoMeTpHus»- T1aa 4, 3aH.2 c. 69-10
HNuTepHer-pecypcesbl:
1. DnextpoHHas OubOIMOTEYHas cucTeMa Znanium [DIEKTPOHHBIN pecypc| —
Pesxum poctyna: https://znanium.com/ (nata ooparmienus 16.09.2021r.)
Caiitbl B cetu UHTEpHET:
1.Ounaiitn Oubnmoreka  [DnekTpoHHBIM  pecypc] — Pexum  pocryna:
http://www.vbbooks.ru.
2.VlHTepHeT yHUBEPCUTET UH(POPMALIMOHHBIX TEXHOJOTUN [DNEKTPOHHBIN pecypc|
— Pexum gocryna: http: /www.intuit.ru.

Kpurepuu oueHuBanusi padoThl 00y4arOIMXCs HA MPAKTHYECKOM 3aHATHH:
OueHka «OTJIMYHO» CTaBUTCS, €CJIM OOYYalolMICS BBHITIOTHUI paboTy B
MOJTHOM 00BbeME C COOJIIOCHUEM HEOOXOAUMOM MOCIEI0BATEILHOCTH, MPABUILHO
OTBETUJI HA KOHTPOJIbHBIE BOMPOCHI, TPAMOTHO C(DOPMYITUPOBAT BBIBOI.
OuneHka «XOpoOUIO» CTAaBUTCA B TOM CiIy4ae, €ClId OOYyYarOUIUHCs BBITIOJHUI
TpeOOBaHMSI K OIEHKE «OTJIWYHO», HO JOMYCTHJI OIMOKH B PEHICHUH 3ajad,
HEaKKypaTHO 0POPMUI CoJiepkaHne paboThl, HE CPOPMYIUPOBAT BHIBO/I.
Ouenka  «yJAOBJIETBOPUTEJIbHO» CTaBUTCA, €ciau paboTa BBHINIOJHEHA HE
MOJIHOCTBIO M, €Cld B Xojie paboThl ObUIM MOMYIIEHBI CIEAYIONUE OIIMOKH:
3HAYMTEIbHBIC OIIMOKA B PEIICHWH 3a7a4, HEaKKypaTHO O(QOPMHUI COAEpKAHUE
paboThl, HEBEPHO OTBETHJI HA KOHTPOJIbHBIE BOIPOCHKI, HE C(HOPMYTUPOBAI BBIBO/I.
Ouenka «HEY/J0BJIETBOPUTEJIbHO» CTaBUTCS, €CJIM OOydYaloluiics He
MOATOTOBUWJICS K BBIMIOJHEHUIO JTAaHHOW palOThl, MOJIyYEHHBIE PE3yIbTaThl HE
MO3BOJIAIOT CJeiaTh MPaBUJIBHBIX BBIBOJAOB M TOJHOCTBIO PaCXOIATCS €
MOCTaBJICHHOW 11€JIbI0, TMOKa3bIBal IUIOXUE 3HAHUS TEOPETHUYECKOro Marepuala,
PYKOBOJICTBO ¥ TIOMOIIlb CO CTOPOHBI MIPENOAaBaTENsI U XOPOIIIO MOATOTOBIECHHBIX
oOyyaromuxcst HedHEKTUBHBI 110 MPUYUHE IJIOXOU MOATOTOBKH.



IpakTnueckoe 3ansaTue Ne 14
bunom HbroTtoHa u TpeyrosibHuk Iackagus. [Ipuxkinagnsie 3aga4un.

Heab: popmMupoBaTh KOMOMHATOPHBIN CTUIIL MBIIIUICHUS, (hUIT0COPCKOE
BOCTIPUSTHE CITy4allHOTO B OKPY’KaIOIeM MUpE, IPUBUBATH YyBCTBO
MPEKPACHOTO B MUPE MATEMAaTHKHU.

MeToanuyeckue peKoOMeH AU

bunom Herorona
(@+b)"=C%-a™+C}-a™ b+
08 « @ WO 8T H
+CI'.ab"™ Vi O B,
dajgaga 1 3anucars pasnoxkenue dunoma (x — e
» Ilo dopmyne (1) Haxopum
(x-2P°=(x+(-2)° =
= COx5 + Cha® + (=2) + Cix" + (<2)* + C3x° - (-2)" +
+Ch% (-2)' + Cox - (<2 + Cf - (-2)° =
= x5+ 62% . (-2) + 15x* - 4 + 20x° - (-8) +
+ 15x% . 16 + 6x - (-32) + 64 =
= x5 - 12x° + 60x* - 160x® + 240x* - 192x + 64.

1 Bapuanr.
1. Beruucnure: 1) P, 2) 42 3) C°
2. Beruuciuts: 1) 10! . 2) 8! — 6!
g3 5l

3. PemwmTs 3anauu:

1) Cxonbkumu criocobaMu MOXKHO BBIOpATh Il mojiapka 3 nmpeamera u3 9
peaMeToB?

2) B kmacce 30 yenoBek. CKOJIBKUMHU CITIOCOOAMU MOTYT OBITh BHIOPAHBI U3 UX
COCTaBa CTapoOCTa M Ka3Hauen?

3) CkoJIbKUMH pa3HbIMU CIIOCOOAMU MOXKHO Pa3MeCTUTD 6 TPyYIII
IIKOJILHUKOB B 6 KJIACCHBIX KOMHAaTax (10 OJHOM rpyrmnre B KOMHaTe)?

4. 3anmcarb pasnoxenue bunoma: (x —2)°

2 BapuAaHT.
L Bermemnte: 1) Py;  2) 45 3G
2. Bpruucnuts: 1) M’ 2) a-7
8! 6l

3. Pemmts 3amaun:
1) Cxonbkumu crioco0aMu MOKHO BBIOpATH 715 ojiapka 4 mpeamera u3 8
peIMeTOB?



2) Nwmetotcs 3 6uera Ha MPOCMOTP 3-X pa3InYHBIX KHHO(PUIEMOB.
Ckonbkumu criocobamu 8 npy3ei
MOTYT paclpeiesIuTh MeX1y coool 3Tu 3 Ounera?
3) CKOJIBKMMU pa3HBIMU CIIOCOOAMH MOYKHO COCTABUTH I'padHK OUepENHOCTH yX0/1a B
OTITYCK 8
COTPYJIHUKOB J1abopaTopuu?
4. 3anmcats pasnoxenne bunoma: (3x - 2)°

KOHTpOJIbHLIe BOIIPOCHI:

1. Yro Ha3pIBaeTCA pa3MEIICHUSIMH U3 71 DIEMEHTOB 110 M7

2. 3anummre GopMyIty A TOACUYETa YHCIIa pa3MEIEHU U3 1 SJIEMEHTOB
1o m 0e3 MOBTOPEHUM (C MOBTOPEHUSIMU ).

3. Uro Ha3bIBaeTCA MEPECTAaHOBKAMU U3 1 3JIEMEHTOB?

JNomamHee 3axanue: bammakoB M.U. «MatemaTtuka: anrebpa u Havasia
MaTeMaTHYECKOT0 aHaJIM3a; FeoMeTpHus»- T1aa 4, 3aH.2 c. 69-10
HNuTepHeT-pecypcesbl:
1. DnektpoHHas OubOnHoTeyHass cucrema Znanium [DJIEKTPOHHBIA pecypc| —
Pexxum nocryna: https://znanium.com/ (nata odpamienus 16.09.2021r.)
Caiitbl B cetu UnTepHer:
1.Onnaiin~ Oubnmoreka  [DnekTpoHHBIM  pecypc] — Pexum  pocryna:
http://www.vbbooks.ru.
2.VlHTepHeT YHUBEPCUTET MH(POPMALIMOHHBIX TEXHOJOTUN [DIEKTPOHHBIN pecypc|
— Pexxum pgocryna: http: /www.intuit.ru.

Kpurepuu oneHuBanusi padoThl 00y4al0IIMXCH HA MPAKTHYECKOM 3aHATHH:
OueHka «OTJIHMYHO» CTABUTCS, €CIM OOYYaIOIIUWCS BBIMOIHWI paboTy B
MOJIHOM 00bEeME C COONTIOZICHMEM HEOOX0IUMOM MOCIIEeI0BATEILHOCTH, MPABUITEHO
OTBETUJI HA KOHTPOJIbHBIE BOIPOCHI, TPAMOTHO C(HOPMYITHPOBAI BHIBOI.
OneHka «XOpoOLIO» CTAaBUTCA B TOM CiIydae, €Cd OOy4aroIIMKCs BBIMOIHUII
TpeOOBaHUSI K OLICHKE «OTIUYHO», HO JONYCTWJI OIIMOKM B pEIICHUH 3ajad,
HEaKKypaTHO o(pOpMUII cofiepkaHue padboThl, HEe CHOPMYITUPOBAIT BHIBOI.
OueHka  «yJAOBJIETBOPHTEJIbHO» CTaBUTCA, €ciau padoTa BBINOJHEHA HE
MOJIHOCTBIO M, €CJIM B XOA€ padOThl ObUIM JTONYIIEHBI CIEAYIOIIHUE OUIMOKU:
3HAUUTEbHBIE OLIMOKA B PEIICHHM 3a]a4, HEAKKypaTHO O(QOpMHUI COAEpIKaHUE
paboThl, HEBEPHO OTBETHJI HA KOHTPOJIbHBIE BOMPOCHI, HE C(HOPMYITUPOBAIT BEIBOJ.
Ouenka «HEYI0BJIETBOPHUTEJIbHO» CTAaBUTCS, €Cld OOydyaroluics He
MOJIFOTOBWIICA K BBIIIOJIHEHUIO JaHHOW paOOThl, MOJyYEHHBIE pE3yJbTaThl HE
MO3BOJISIIOT  CAEJIAaTh NPAaBWIBHBIX BBIBOJOB M IOJHOCTBIO pacxolsircs C
MIOCTABJICHHOW LEJbI0, MOKAa3bIBAJ IUIOXHE 3HAHUS TEOPETUUYECKOTO MaTepHala,
PYKOBOJICTBO M IIOMOIlb CO CTOPOHBI MPENOJABATENS U XOPOIIO MOATOTOBIEHHBIX
oOy4Jaroruxcst Hed(PPEKTUBHBI 110 MPUUKHE TIJIOXOH MOTOTOBKH.

IIpakTnueckoe 3ansaTue Ne 15



Pemenne kOMOMHATOPHBIX 33/1a4.

Henn:

OopazoseamenvHan. CcO31aTh YCIOBUS JJisd Pa3BUTHUS Yy OOYYArOUIUXCS YMEHHS
dbopmMyIUpoBaTh MPOOIEMBI, MpejaraTh MyTH UX PEIIeHus, 11 (popMHUpOBAHUS
CHUCTEeMbl 3HAHHUM, CBSA3AHHBIX C TOHATHSAMHU Pa3MEIICHHUM, NEPECTaHOBOK U
COYCTAHMH,

Bocnumamenvnan: conericTBOBaTh YMEHUIO oOmaTeCs MEXKITY
co00i1; hopMHUPOBATH YMEHUS JIeiaTh 0000IEHNS Ha OCHOBE TIOJYYCHHBIX JTAHHBIX
B pE3yJbTaTe UCCIICIOBAHMS,

Pazeusarowiasn. evloupams npasuibHvle ymeEepHcOeHUA U3 HeCKOIbKUX OAHHbIX.

Ilnan gexkuuu

1. ChopmynupoBaTb NPABWIO BBIYUCIECHHUS C T[OMOUIIBIO IEPECTAHOBOK,
pa3MeIIeHUs], COUETaHMUS.

2. Tloka3aTh CriocoOBI IMIPUMCHCHUA B HOBCGI[HGBHOﬁ KHU3HH.

3agaHus IS CAMOCTOSITEILHOI0 PelleHHus
1. B npe3unnym nz0panu 3 yenoBeka. Kakum ynciaom cnocob0B OHU MOTYT
pacnpenenuTs 00A3aHHOCTH MpeceaaTelis, CEKpeTaps U uieHa?
2. CKONBKO BCEX YETHIPEX3HAUHBIX YUCET MOXKHO COCTaBUTh U3 udp 1, 5, 6, 7?
3. CKOJIBKO CYIIECTBYET JIBy3HAUHBIX YHCEN, UMEIOLIUX 00€ YETHBIE ITUPPHI?
4. CKOJIBKO CyIIECTBYET NATU3HAYHBIX YUCEN, KOTOPBIE OJIMHAKOBO YUTAIOTCS
CJIEBa HAIPABO U CIIpaBa HaJIEBO?
5. CKOJIBKO CYHIECTBYET IIECTU3HAYHBIX YUCET, KOTOPBIE AENATCS Ha 57
6. CKOJIBKO pa3IMYHBIX HATYpPaJbHBIX YMCEJ MOXKHO COCTaBUTH U3 udp 1, 2, 3, 4,
5 mpu ycnoBuH, 4To Jr00as U3 uudp B HAMMCAHUU YUCIIA BCTpEYaeTcs He Oosee
OJHOTO paza?
7. JIto6oii TenedoHHBII HOMEp cOCTOUT U3 NsATU HUpp. CKOJIBKO BCETO
TeneOHHBIX HOMEPOB, HE coJiepKalMX Apyrux uudp, kpome 1, 2 u 3?
8. CKOJIbKMMU CIOCOOAMU MOKHO PACTIOJIOKUTD B psAJl 2 3€NEHbBIE U 4 KpaCHbIE
JTAMITOYKH?
9. CxonbKUMH CITOCOOAMU MOKHO BBIOPATH YEThIPE MOHETHI U3 4-X
MATUKONEEYHBIX U 4-X IECATUKONEECYHbIX MOHET?
10. CkoJIbKMMU CIOCOOaMU MOKHO Pa3MeCTUTh § MacCakUpoB B 2 BaroHa?
11. B koHauTEpCKOI NUMEETCsI S COPTOB MUPOKHBIX. CKOIBKUMHU CITOCOOaMU
MO>KHO BBIOpaTh HA0OP U3 4-X MUPOKHBIX ?
12. CkonbKUMU c1IOCO0aMU MOKHO MEPECTABUTH OYKBBI B CIIOBE KAKAO, YTOOBI
MOJIYYHJINCh HOBBIE CJIOBA?

OT1BeTnI
1. 62.2563.204.9005. 180000 6. 325 7. 243 8. 15
9.510.256 11. 70 12. 30



KoHTpoJibHBbIE BONPOCHI:
1. Uto Takoe koMOHMHAaTOpHKa?
2. ChopmynupyiTe IpaBuiIO YMHOKEHHUS.
3. ChopMynupyiTe MPaBUIIO CI0KCHUS.
4. YUto Ha3wIBaeTCs 11 — (paKTOpHAIOM?
5. Urto Ha3pIBaeTCA pa3MEIICHUSIMH U3 /7 DJICMEHTOB TIO 11?
6. 3anummuTe GopMyiTy IJIA MOACUYETA YUCIIA Pa3MEIICHUN U3 71 DIEMEHTOB
1o m 0e3 MOBTOPEHUM (C MOBTOPEHUSIMU ).
7. UTo Ha3bIBAaETCS IEPECTAHOBKAMU U3 M DJIEMEHTOB?

Jlomamnee 3aganue: bammvakoB M.U. «KMaremaTuka: anre6pa u Hadana
MaTeMaTHYECKOT0 aHaJIN3a; reoMeTpHUs»- T1aa 4, 3aH.2 c. 69-10
HNuTepHer-pecypcesbl:
1. DnextponHas OubIMOTEYHas cucTeMa Znanium [DIEKTPOHHBIN pecypc| —
Pexxum nocryna: https://znanium.com/ (nata obpamenus 16.09.2021r.)
Caiitbl B cetu UHTEpHET:
1.Onnaitn~ 6ubnuoteka  [DNEeKTpoHHBI  pecypc] — Pexum  nmocryna:
http://www.vbbooks.ru.
2.VlHTepHeT YHUBEPCUTET UH(POPMALIMOHHBIX TEXHOJOTUN [DIEKTPOHHBIN pecypc|
— Pexum gocryna: http: /www.intuit.ru.

Kputepun onieHnBaHusi pPadoThl 00YYAIOIIUXCS HA MPAKTHYECKOM 3aHSITHH:
OuneHka «OTJIHYHO» CTABUTCS, €CIM OOYYAIOIIUKCS BBIMOTHWI padboTy B
MOJIHOM 00BbEeME C COONTIOZICHMEM HEOOX0IUMOM MOCIIeI0BATEILHOCTH, MPABUITEHO
OTBETHJI Ha KOHTPOJIbHBIE BOPOCHI, TPAMOTHO C(POPMYIIMPOBAI BHIBO/I.
OuneHka «XOpolIO» CTAaBUTCA B TOM CiIy4ae, €Clid OOYyYarOUIUHCs BBITIOJHUI
TpeOOBaHMSI K OIEHKE «OTJIWYHO», HO JOMYCTHJI OIMMOKK B PEHICHUH 3ajad,
HEaKKypaTHO 0OpPMUI CoJiepkanne paboThl, HE CPOPMYIUPOBAT BHIBO/I.
OueHka  «yJAOBJIETBOPUTEJNbHO» CTaBUTCSA, €CIM padoTa BBHIMOJHEHA HE
MOJIHOCTBIO M, €CIIM B XOje paOOThl ObUIM JTOMYIIEHBI CIEAYIOUUE OIIMOKH:
3HAUMTEIbHBIC OIMMOKA B PEIICHWM 3a7a4, HEaKKypaTHO O(QOPMHUI COACpKAHUE
paboThI, HEBEPHO OTBETHJI HA KOHTPOJIBLHBIC BOPOCHI, HE C(HOPMYTUPOBAIT BEIBOI.
Ouenka «HEyJI0BJIETBOPHUTEJBHO» CTAaBUTCS, €CIIM OOydJalomuics He
MOATOTOBHWJICS K BBITIOJIHEHUIO JTaHHOW paOOThI, MOJTyYEHHBIC pE3yJbTaThl HE
MO3BOJISIOT  CACNATh TPABWIIBHBIX BBIBOJIOB M IOJTHOCTBIO PacXosiTcs C
MOCTABJICHHOW II€JIbI0, TIOKA3bIBAJl TUIOXHME 3HAHUS TCOPETUYECKOTO MaTepHala,
PYKOBOJICTBO M TIOMOIIb CO CTOPOHBI MPETOaBaTEeNs U XOPOIIO MOATOTOBIIEHHBIX
oOy4Jaroruxcst Hed(PPEKTUBHBI IO MPUUKHE TIIOXOU MOATOTOBKH.



IIpakTuueckoe 3ansaTue Ne 16
BekTopsl. lelicTBUS ¢ BEKTOPaAMHU.

Heanb:
MPUOOPECTH HABBIKU BBITIOJIHEHUS ACHCTBUM Ha/l BEKTOPAMU,
HAYYUTBCS MPUMEHSTH BEKTOPBl W METOJ KOOPJAMHAT K PEIICHUIO

TF€OMETPUUYECKHX 3a/1a4.
1. KpaTkue cBeleHUsI U3 TEOPUH

Ilonsitue BexkTOpa. Hekoropeie ¢(usmueckne BeMWYHHBI (CHIIA, CKOPOCTD,
YCKOpPEHHUE U Jp.) XapaKTePU3YIOTCS HE TOJBKO UYMCJIOBBIM 3HAUYE€HUEM, HO U
HanpasiieHueM. Takue BEIMYMHBI NPUHATO H300pakaTb HAaNpaBICHHBIMU
OTpe3KaMH, KOTOPBIE HA3bIBAIOTCSI BEKTOPAMHM.

AOCOJIOTHOM BeJMYHMHOW (WM MOJIYJIEM) BEKTOpa Ha3bIBaeTCS JIJIMHA
OTpe3Ka, N300paXKaroIero BEKTOP.

B npsmMoyronpHO# cucTeME KOOpIMHAT B MPOCTPAHCTBE JIO00M BeKTOp &
MOYHO Pa3JI0KUTh €AMHCTBEHHBIM 00Pa30M MO 0a3UCHBIM BEKTOpam

a=a,ita, jta k,
K03(GQUIUEHTH a,, a, U a,3TOr0 Pa3jIOoKEHUs HA3bIBAIOTCS KOOPIAMHATAMM

X

BCKTOpa d B JAaHHOM CUCTEME KOOpJIHHAT.

AOCoOIIOTHASI BeJIMYMHA BEKTOpa & paBHA KBAJPATHOMY KOPHIO U3 CYMMBI

KBa/IpaToB ero KOOpAMHAT:  |d] = \/ a’+a,’+a,’ .

)IeﬁCTBHﬂ Haa BEKTOpaMu, 3a/IlTaHHbIMHA CBOMMH KOOpJIMHATaAMH.

1. Ilpu cnoxenun AByX (MK OOJBILIETO YKCIa) BEKTOPOB UX COOTBETCTBEHHBIE
KOOPJIMHATHI CKJIabIBAKOTCS:

d+b=(a, +b,;a,+b,a, +b,).

2. HpI/I BbIYUTAHWHU BCKTOPOB X COOTBCTCTBCHHBIC KOOPANHATHI BEIYUTAKOTCA:

d-b=(a,—b,;a,-b,a, -b,)
3. Ilpu ymMHOXEHHMH BEKTOpa Ha YHCIO BCE €ro KOOPAMHATHl YMHOXKAIOTCS Ha
9TO YHCIIO:

ka = (ka,;ka,;ka,).



4. CkaJIpHBIM IPOU3BEACHUEM JBYX HEHYJEBBIX BEKTOPOB HAa3bIBAIOT YHCIIO,
PaBHOE NPOU3BEICHHUIO JJIMH 3TUX BEKTOPOB HA KOCUHYC yIJIa MEXKIY HUMM:

ab = |€1”5‘c05¢ :
CkangpHOe IIPOM3BEJIEHHE PAaBHO CyMMe IIONAapHBIX  HPOU3BEIEHUI

COOTBETCTBYIOIIIUX KOOPAUHAT BEKTOPOB:
db =a,b, +a b, +a,b,.

Bbruucienue yriia Mexxkay BEKTOpaMu.

W3 onpeneneHuss CKaXApHOTO IPOU3BEIACHHS BEKTOPOB MOXHO IIOJYYUTH
BEJINYMHY yTJa MEXKy BEKTOPAMHU:

56 a,b, +a b, +a,b,
WJIH B KOOP/IMHATAX: COSp = —=— - - - —
\/ax +a,” +a, o\/bX +b,” +b,

[Tpumep 1: Jlausl 1Ba BekTOopa a(1; —2;3) u b (1;3;0).
1. Halinure KoopAMHATHI BEKTOPOB C =3d — 2o m d=-3b:

KoopuHaThl BEKTOPOB 38 M 2b HAXOAUM I10 IIPABUITYy YMHOKEHHUs BEKTOPa
Ha YHCIIO: 3a(3-1;3-(—2);3-3) = 3a(3;—6;9);  2b(2;6;0).
KOOpI[I/IHaTBI BEKTOpa € HAXOAATCS IO MPaBUIy BBIYUTAHUS BEKTOPOB:
¢= 3&—2?3:}6(3—2 —6— 6; 9—0}:;-6(1 —12; 9}
KoopauHATHI BeKTOpa: d = —3b = d(—3;—9;0)
2. BbluMCINTE CKAISApHOE MPOM3BEIECHUE BEKTOPOB ¢ U d |
[To ¢popmyie ckansipHOro MPOU3BEICHUS:
¢d= 1(-3) + (-12)(-9)+9-0 = -3 + 108 +0= 105.

3. Hailimure nimmHy BEKTOpPOB b u ¢;
Jlnnaa Bektopa b = |b|=V1+9+0=+10% 3,162
JlnuHa BekTopa ¢ = |c| = 1+ 144 + 81 =+/226.

4. Onpenenurte yroji MEKay BEKTOpamMu a Hu b .

VYron Mexay BeKTopamMu a@ U b ompenensiercs no Gpopmye:

1-1+(-2)-3+3-0 -5 V35
CDS"D: 4 [ = ,.—:_
Y 14.410 4140 14




'-.,."E
@ = arccos| ————— | & 115°
14

2. Buvinoanume 3a0anus B COOTBETCTBUU C HOMCPOM BapHaHTA.

Jlansl KOOpAMHATHI BepiH TpeyroapHuka ABC.
1. Berunciure £C B AABC .
2. Ompenenute Bua AABC .

3. Haiimmte koopauHathl BekTopad =2CB + AC -3BA.

Ne Bapuanta | Koopaunats! Bepmna Tpeyronbsauka ABC

1. A (4; 6; 3), B (-5; 2; 6), C (4;-4; -3).

2. A(4;3;-2),B(-3;-1;4),C(2; 2;1).
3. A (-2;-2;4),B (1; 3;-2), C (1; 4; 2).
4. A(2;4;3),B(3;1;-4),C(-1; 2; 2).

5. A (2;4;5),B(1;-2;3),C(-1; -2; 4).
6. A (-1;-2;4),B (-1; 3;5), C (1, 4; 2).
7. A(1;3;2),B(-2;4;-1),C(1; 3;-2).
8. A (2;-4;3),B (-3;-2; 4), C (0; 0; -2).

3. Pewenue munosvlx npumepos:
Hansl Bepmnabl  AABC: A (-2;5; 2), B (2; 3; -1), C (6; 4; -3).

1) Haittu ZABC.
ZABC - 3T0 yroyi Mex1y BEKTOpaMHU BA u BC.
BA-BC

cosZABC = ‘B_’A{ =c




Hainém koopamHaTel BEKTOpa BA:

BA =(A-B,A ~B,A-B,)

BA = (-2-2; 5-3; 2-(-1)) = (-4; 2; 3)

AHaJIOFI/I‘-IHO HaxXO0IM KOOPAMHATBI BECKTOpa B_CE .
BC = (6-2; 4-3; -3-(-1)) = (4; 1, -2)
BA-BC=-4-4+21+3-(-2)=-16+2-6=-20

‘@ —J(-4Y +22+3 =\16+4+9 =429
BC|= V4 +1°+(-2F =16+1+4 =21

—-20 -20

cosZABC = = ~
V29421 /609

-0,81
ZABC=arccos(-0,81) = = —arccos0,81 =7 — % = 4?” .

OtBetr: ZABC= 4?” )

2) Onpenenuts Bug AABC.

YTtoOBI OIIPCACIINTE BHUA  TPCYI'OJIBHHUKA HYKHO HaWUTU IJIMHBI €ro CTOPOH H
IIPOBCPHUTH I10 TCOPCMC HH(baropa ABICTCA JIX OH IIPAMOYI'OJIBHBIM.

o = 129
BC| = V21

AC| = V64 +1+25 = /90

—2 —2 —2
[To 1. [Tudaropa: AC =BA +BC
(Voof = (v29) + (vzif
90 = 29+21
CnenoBarenbHO, AABC - KOCOYTOJIBHBIN, pa3HOCTOPOHHHUM.

3) BEIYHCIUTE KOOPAMHATHI BEKTOpa b =2AC -4BA +3CB
2AC =2 (8;-1;-5) = (16; -2; -10)

-4BA= -4 (-4; 2; 3) = (16; -8; -12)

3CB =-3BC =-3(4; 1; -2) = (-12; -3; 6)

2AC = (16; -2; -10)
-4BA= (16; -8; -12)
3CB = (-12:-36)

2 AC -4BA+3CB = (20;-13;-16)

Otsgert: b (20;-13;-16)



KoHTpoJibHBbIE BONPOCHI:

1. Yro BexTOp?
2. JleiicTBusl HaJ BEKTOpaMH, 3aJaHHBIMU CBOUMHU KOOPIMHATAMH.

Jomamnee 3aganue: bammvakoB M.U. «KMarematuka: anredpa u Hayaia
MaTeMaTUYECKOT0 aHaJIn3a; reoMeTpusi»- riiasa 4, 3an 44-45
HNuTepHeT-pecypcesbl:
1. DnexktponHass OuOnWOTeYHas cuctema Znanium [DJIEKTPOHHBIN pecypc]| —
Pexum noctyna: https://znanium.com/ (mata oopamienus 16.09.2021r.)
CaiiTel B cetu UHTEpHET:
1.Ounaiitn~ Oubnmoreka  [DnekTpoHHBIM  pecypc] — Pexum  pocryna:
http://www.vbbooks.ru.
2.1lnTepHeT yHUBEpCUTET HHPOPMALIMOHHBIX TEXHOJIOTHHN [ DIEKTPOHHBIN pecypc]
— Pexxum gocrtyna: http: /www.intuit.ru.

Kputepun oniennBanusi padoThbl 00y4aIOIIUXCS HA MPAKTUYECKOM 3aHSITHH:
OueHka «OTJIMYHO» CTABUTCS, €CJIM OOYYaIOIIMWCS BBIMOIHWI padboTy B
MOJTHOM 00BbEME C COOJIIOJIEHHEM HEOOXOAMMOM MOCIeI0BaTEILHOCTH, TPaBUIILHO
OTBETUJI HA KOHTPOJIbHBIE BOMPOCHI, TPAMOTHO C(DOPMYITHPOBAT BHIBOI.
OueHka «XOpoIIO» CTaBUTCS B TOM Cjydae, €Clid OOy4YaroUIUMWCS BBITOJHUI
TpeOOBaHUSI K OIICHKE «OTJIMYHO», HO JOMYCTHJI OIIMOKM B PEUICHUH 3ajaad,
HEaKKypaTHO 0OpMUII COAEpKaHue padOThI, HE CPOPMYIHPOBAI BHIBO/I.
OueHka  «yJI0OBJIETBOPHUTEJIBLHO» CTaBUTCS, €CIUM paboTa BBHINOJHEHA HE
MOJIHOCTBIO M, €CIIM B XOje paOOThl ObUIM JTOMYIIEHBI CIEAYIOUUE OIIMOKH:
3HAUWTEIbHBIC OIIMOKA B PEIICHUH 3a7a4, HEaKKypaTHO O(QOPMHUI COJAEpKAHUE
paboThI, HEBEPHO OTBETHJI HA KOHTPOJIBbHBIE BOMPOCHI, HE C(HOPMYITUPOBAIT BEIBOJI.
Ouenka «HEYI0BJIETBOPUTEJIBHO» CTaBUTCS, €CIU OOydJarolmuics He
MOATOTOBHWJICA K BBITIOJHEHUIO JaHHOW pabOThI, MOJy4YEHHBIE PE3yJIbTaThl HE
MO3BOJISIOT  CAENAaTh TPABUJIBHBIX BBIBOJIOB M TOJHOCTBIO PACXOIATCS C
MOCTABJICHHON I1€JIbI0, TOKA3bIBANl TUIOXHE 3HAHUS TEOPETHUYECKOTO MaTepuara,
PYKOBOJICTBO M MOMOIIIb CO CTOPOHBI MPENOIaBaTesl U XOPOIIO MOATOTOBICHHBIX
oOyyaromuxcst HedhHEKTUBHBI MO MPUUYUHE IIOXOU MOJTOTOBKHU.

IIpakTnueckoe 3ansaTue Ne 17
JleiicTBHS C BEKTOPaAMM, 32IAHHBIMUA KOOPAUHATAMM.

Ilenv padomuwi:
CMYy0eHm OOJIHCEH:
3HaMb:
- MPaBUJIA CJIIOKEHUSI BEKTOPOB;
ymemb:
- CTPOWUTH CYMMY BEKTOPOB MO MPaBUITy TPEYTOJIbHHUKA, TApAJIJIEIOTPaMMa;



- BBIYUCIIATH KOOPAHWHATBI CYMMBI BCKTOPOB.

Ceedenusn uz meopuu:
Jlunetinvie onepayuu Hao ekmopamu

Cymmoti TBYX BEKTOPOB & +D Ha3bIBaeTCs BEKTOP, KOTOPBINA UIET M3 HavYalla

—

BEKTOpa d B KOHEI] BEKTOpa D TMpH yCIOBHH, YTO BEKTOpP D TPUIIOKEH K KOHILY
BeKkTOpa a (npasuno mpey2orbHuKa).

Pucynok 81. [IpaBuio TpeyroibHHKa

Hapsny ¢ npaBuUiioM TpeyroiabHUKa 4acTO MOJb3YIOTCS (PAaBHOCUIIBHBIM €MY)
NPABUIOM NAPAIIeI02PAMMA: €CIIM BEKTOphl d U b mpuBeneHs! k 00mIeMy HadaITy

¥ Ha HAX TIOCTPOEH MapaiienorpamMm, To cymma a + D ects BexTop,
COBMAJIAIOIINI C TUArOHAJIBIO STOTO MapaljieiorpaMma, HIymel u3 o0IIero

—

Hayana d u b . Orcrona cpasy cienyer, uto a+b =b +3a.

v

a

Pucynox 82. [IpaBuio napamieisorpamma

CnoxxeHre MHOTHX BCKTOPOB IIPOU3BOAUTCA ITPHU IIOMOIIHU ITOCICAOBATCIIBHOT'O

—_

NPUMEHEHUS ITpaBUila TPEYTrOIbHUKA, TOCTPOUM CyMMY YETBIPEX BEKTOPOB a b,

-

c,d.

Pucynok 83. [IpaBuiio MHOTOYTOJIbHUKA

—

Pasznocme NByX BEKTOpOB a —b HasbIBaeTcst BEKTOP, KOTOPKIil B CyMME C
BekTopoM D cocraBmser Bexrop @ . Ecnm 1Ba Bextopa a u D mpusenensr k

00LIeMy HadaTy, TO pa3HOCTh X €CTh BEKTOD, MAYIIUIA 13 KoHIa D
(«BBIYMTAEMOTO») K KOHILYy A («yMEHBLIAEMOTIO»).

JIBa BeKTOpa paBHOU JUIMHBI, JIEKAIUE HA OJJHOU NPSIMOM U HAIIPABJICHHBIC B
MPOTHUBOIIOIOXKHBIE CTOPOHBI, HA3BIBAIOTCS 83AUMHO 0OPAMHBLIMU . €CIU OJIUH U3

—

HUX 0003HAYeH CUMBOJIOM @ , TO JPYroif 0603HaYaeTCcss CUMBOJIOM - a . JIerko



BUJIETH, 4T0 d —b =a+ (-b) . T. 0., mocTpoeHne pasHOCTH PABHOCHIILHO

npuOaBICHHUIO K «KYMEHBIIIAEMOMY» BEKTOPa, OOPATHOTO «BHIYMUTAEMOTO.
Tpu BEKTOpa B MPOCTPAHCTBE MOKHO CKJIABIBATD I10 1pA6UTY

napannenenuneda: clii Ha TpeX BEKTopax a , b C , KaK Ha peOpax, MOCTPOUTh
MapauIeNIeNAIes, TO ero AaroHals, BBIXOI[}IHIaSI u3 06mero Hayaja JaHHBIX

BEKTOPOB, U OyAET UX CyMMOM d a+h+c:

S

A
S

Pucynox 84. [IpaBuio napamienenumneaa

3aoanusn 014 cCAamMoOCmMOAMENbHO20 PEUIEHUA:
1) ITo manHBIM BCKTOpaM au b HOCTpOI/ITB KaXJIbIH W3 CJIEAYIOIINX BEKTOPOB: 1)
d+b,2)da-b,3) —a+hb,4) -a-b.

[Ipu cnokeHUM BEKTOPOB CKJIAIBIBAIOTCS UX COOTBETCTBYIOIINE KOOPANHATHI, ITPU
BBIYMTAHUH BBIYUTAKOTCA COOTBETCTBYIOLINE KOOpI[I/IHaTBI T.€. €CI JIaHDI

ﬂ

KOOP/IHATHI BEeKTOPOB a 1 D a =(x1, y1, 21), D =(x2, yo, ) m c=a+b ; d =

-

b , To KoOpAMHATEI BEKTOPOB C d BBIYHCIIIOTCS IO (popMyiaM:

-

C =(x1tx2; y1ty2; 21+22),

d =(X1-%2; Y1-Y2; 21-22).

Ilpumep 1.

— -

Bbrancints koopznHatst Bekropos ¢ =d+b ; d=a-b ooy a=(-3;5;1), b
-2; 8).

Pewenue:

o ¢hopmysiam

(4,

-

C =(x1tx2; y1tye; 21t20),

d =(x1-X2; Y1-Y2; 71-22),
UMEEM

E:(-3+4; 5+(-2); 1+8)=(1; 3, 9),
0 =(-3-4;5(-2); 1-8)=(-7; 7; 7).

3aoanusn 014 camMoCmMOAMENbHO20 PEULEHUA:



-

BBIUKCIANTH KOOPIHHATHI BeKTopoB ¢ =ad—b+h; d=a+b-h ,ecn @ =(4; -3;

10), b =(-4; 12; -1), h=(3; -7; -11).
KoHTpoJibHBbIE BONPOCHI:

1. Yro BexTop?
2. JleiicTBusl HaJ BEKTOPaMH, 3aJaHHBIMU CBOUMHU KOOPIMHATAMH.

Jomamnee 3aganue: bammvakoB M.U. «KMarematuka: anredpa u Hayana
MaTeMaTUYECKOT0 aHaJIn3a; reoMeTpusi»- riiaa 4, 3an 44-45
HNuTepHeT-pecypcesbl:
1. DnektponHas OuOnMOTEeYHas cucTemMa Znanium [DJIEKTPOHHBIH pecypc] —
Pexxum noctyna: https://znanium.com/ (nata obpamenus 16.09.2021r.)
Caiitbl B cetn UHTEpHET:
1.Ounaiitn~ Oubnmoreka  [DnekTpoHHBIM  pecypc] — Pexum  jgocryna:
http://www.vbbooks.ru.
2.MlaTepHeT yHUBEpCUTET MHPOPMAIIMOHHBIX TEXHOJOTHN [DJIEKTPOHHBIN pecypc]
— Pexxum gocrtyna: http: /www.intuit.ru.

Kpurepumu onenuBanusi padoThl 00y4arOIMXCs HA MPAKTHYECKOM 3aHSATHH:
OuneHka «OTJIMYHO)» CTaBUTCS, €CJIM OOYYalolUICS BBHIMIOMHUI paboTy B
MOJTHOM 00BbEME C COOJIIOJCHUEM HEOOXOAMMOM MOCIeI0BaTEIbHOCTH, MPABUIIHBHO
OTBETUJI HA KOHTPOJIbHBIE BOMPOCHI, TPaMOTHO C(DOPMYITUPOBAT BHIBOI.
OueHka «XOpoIIO» CTaBUTCS B TOM Ciydae, €Clid OOy4YaroUIUMHCS BBIMOJHUII
TpeOOBaHUSI K OILICHKE «OTJIMYHO», HO JOMYCTHJI OIIMOKU B pEUICHUH 3ajaad,
HEaKKypaTHO 0(pOpMIIT coJiepKaHue paboThl, HE CPOPMYTUPOBAT BHIBO/I.

Ouenka  «yJAOBJIETBOPUTENbHO» CTaBUTCA, €ciau paboTa BBHITIOJHEHA HE
MOJIHOCTBIO M, €CIIM B XOje paOOThl ObUIM JTOMYIIEHBI CIEAYIOUUE OIIMOKH:
3HAUWTEIbHBIC OIIMOKA B PEIICHUH 3a7a4, HEaKKypaTHO O(QOPMHUI COJAEpIKAHUE
paboThI, HEBEPHO OTBETHJI HA KOHTPOJIbHBIE BOMPOCHI, HE C(HOPMYITUPOBAI BHIBOJI.
Ouenka «HEYJI0BJIETBOPUTEJIBHO» CTaBUTCS, €CIM OOydJarolmuics He
MOATOTOBHWJICA K BBITIOJHEHUIO JTaHHOW pabOThI, MOJYy4YEHHBIE PE3yJIbTaThl HE
MO3BOJIIIOT ~ CAENaTh NPaBUJBHBIX BBIBOJAOB M TOJHOCTBIO PaCXOIATCS C
MOCTaBJICHHOW 11€JIbI0, TOKa3bIBaJ IJIOXWE 3HAHUS TEOPETHYECKOro maTepuasa,
PYKOBOJICTBO M MOMOIIb CO CTOPOHBI MPEMNOIaBaTesl U XOPOIIO MOATOTOBICHHBIX
oOyyaromuxcst Hedh(HEKTUBHBI MO MPUYUHE IIOXOU MOTOTOBKHU.

IIpakTnueckoe 3ansaTue Ne 18
CxaJjisipHOe Ipou3BeieHNEe BEKTOPOB.
Ienv padomuwi:
CMYyOeHm OOJIHCEH:
3HamMb:
- (hopMyIBI AJ1s1 BBIYUCICHUSI CKAJIIPHOTO MPOU3BEACHUS BEKTOPOB;



ymemb:
- BBIYUCIISITH CKaJISIPHOE MTPOU3BEICHNE BEKTOPOB, YIOJl MEXIY BEKTOPAMHU.

Ceedenusn uz meopuu:
CKansapHulM npousgedenuem 08yxX 6eKmopos Ha3bIBaeTCs YUCII0, PABHOE
MIPOU3BEACHUIO MOJIYJIEN ITUX BEKTOPOB Ha KOCUHYC YIjla MEXIY HUMHU.

CxaJIsIpHOE ITPOM3BEICHIE BEKTOPOB & U D 0603HaYaeTCst CHMBOJIOM ab
(TopsIIOK 3aMucH COMHO)KI/ITeJIeI/I 6e3pa3aneH 10 ectp ab = ba)

Ecnu yron mexay BeKTopaMu a ub o6ozHauuTh 4yepes ¢, TO UX CKaISIpHOE
MPOU3BEJICHUE MOKHO BBIPA3UTh (HOPMYJIONA:

£:‘56c03¢_

CxalsipHOe MPOM3BENEHUE BEKTOPOB & U D MOXKHO BBIPa3uUTh TaKkKe HOPMYIION:

a5 =,
niin
ab=bjnp.a.

N3 popmyiibr ab = ‘a b

ab<0 , €CIH ¢ — TYTOH YToJ; ab O B TOM M TONBKO B TOM CiTydae, Koria

COS¢ CIEAYET, YTO ab >0, ecu ¢ — OCTpBIN yTOI,

BCKTOPLI a Hu b TNePIICHNKYISPHBL.
CkansipHOE NIPOU3BEICHHE aa Ha3bIBACTCs CKAJIIPHBIM KBAJIpaTOM BEKTOpa U

~2
o0o3HavyaeTcsi cuMBOJIOM a . CKaJsIpHBIN KBaJpaT BEKTOpa paBeH KBaJpaTy ero
MOIYJIS:

Ecnu Bextopsl @ u b 3amanel cBoumu koopaunaramu: a = (X, Y,,2) u

b=(X,,Y,,2,), TO ux CKaJIIPHOE TTPOU3BEACHUE MOKET OBITh BRIYUCIICHO T10
dbopmyie:

ab = XX, + V1Y, + 2,2,
Otcroa ciienyeT He0OX0IUMOE U IOCTATOYHOE YCIOBUE MEPICHIUKYIISIPHOCTH
JIBYX BEKTOPOB:

XX, + Y1Y, +2,2, =0.

Vron ¢ mexay Bekropamu a = (X, Y;,2,) u b=(x,,Y,,2,) 3amaerca popmyioi

ab COS¢ = XX, + Y, + 4,7,
, WM B KOOpAUHATaX \/X

COS¢ =

allbl’ +yf+zf\/x§+y§+z§




[Ipoexmus mpou3BOIBHOTO BeKTOpa S=(X, Y, Z) Ha KaKyto-HUOYAb OCh U
onpezaensercss GopMyIIon:
np,S =Se,

e € — eIMHUYHBIA BEKTOP, HAITPABJICHHBIN IO OCH U.
Ecnu nanwl a, f, y, KOTOpbIE OCH U COCTABJISIFOT COOTBETCTBYIOIIHE YTJIbI C

KOOPAMHATHBEIMH OCsAMU, TO € = (COSe, COS [3,COS ) u Juls BEIYMCIEHUS BEKTOPA
S MoxerT ciry>)kuTh hopMyIa:

np,S =XCosa +YycosB+zcosy.

Ilpumep 1.
Bekropsl aub 00pa3yroT yroiu (0—— 3Has1, 4YTO ‘ ‘ , ‘6‘ =4 | BBIYUCIIUTE:
— =2 7?2 e - -~ - AR -~ Y- -
ab ‘a‘ b (a+b)2, (3a+2b)2, (a—b)z, (3a—2bXa+2b).
Pemenue:

ab e
u3 popMyIibl Cos¢ = , BBIpa3uM ab COS(” , TOrJa
ab = 120052—7[_12(—%:—6;

3 2
2 o2 2

& < o =3 =, <=6,

1o opMyJie COKPAIIEHHOTO YMHOKEHHS KBaJpaTa CyMMbI, HMEEM
- - -2 e
(a+b)2 =a +2ab+b =9+2(-6)+16=13;
AHaJIOTN4YHO
(3a-+2bf =9a" +12ab+4b° =81+12(-6)+64=73;
1o hopMyJie COKPAIICHHOTO YMHOXKEHUS KBajipaTa pa3HOCTH, UMEEM
@-bf =a" —2ab+b° =9-2(-6)+16 =37
pacKkpoeM CKOOKH
(32— 2b)a+2b)=3a" +6ab—2ab—4b" =34 +4ab—4b° =27+ 4(~6) — 64 = —61.

3aoauu 0141 cCamocmoamenIbHo20 peueHus:

—_

1) BekTopsl & 1 D B3aMMHO IEPIEHIUKYIISPHBL, BEKTOP € 00pa3yeT ¢ HUMH
. -
VTJIbI, PABHBIE @ = 3 > 3Has, 41O ‘a‘

—

-3 b

-

=9, |c

=8 , BBIYUCJINTD.

(sa—2bJb+3c), (@+b+cf, (a+2b-3cf



—_

2) Bektoper @, D u € momapHo 06pasyroT APy ¢ APYroM YIUIbI, Kbl 13

KoTOophIX paBeH 60°. 3Has, uTo ‘ZI‘ =2, ‘6‘ =2, H =6, onpenenuTh MOIYIb
BEKTOpa _F; =5+6+E_

3) JlaHbl BEKTOPHI a=(4-24) ub= (6;—3;2) . BEIYMCIINTD: % , \/? , \/? ,
(2a-3b)a+2b) (a+Df, (@-bf.

4) Hausl Touku A(-1; 3; -7), B(2; -1; 5), C(0; 1; -5). Beruncauts: \/ﬂ?;z , \/A—C2 ,
(2AB—CB)(2BC + BA) .

KOHTpOJILHI)Ie BOIIPOCHI:

1. Yrto BekTop?
2. JleticTBHsI HaJl BEKTOpAaMH, 3aJaHHBIMU CBOMMH KOOpIUHATAMU?
3. CkansipHoe npousBeaeHue?

Jlomamnee 3aganue: bammvakoB M.U. «kMaremaTuka: anre6pa u Hadana
MaTEMaTUYECKOT0 aHaIN3a; FeOMETpUs»- TaaBa 4, 3aH 51
HNuTepHeT-pecypcesbl:
1. DnextponHas OubOIMOTEYHAs cucTeMa Znanium [DIEKTPOHHBIN pecypc| —
Pexxum nocryna: https://znanium.com/ (nata obpamenus 16.09.2021r.)
Caiitbl B cetu UHTEpHET:
1.Onnaitn~ 6ubnuoTteka  [DNEKTpoHHBIM  pecypc] — Pexum  nmocryna:
http://www.vbbooks.ru.
2.MlHTepHeT YHUBEPCUTET UH(POPMALIMOHHBIX TEXHOJOTUN [DNEKTPOHHBIN pecypc|
— Pexum gocryna: http: /www.intuit.ru.

Kpurepuu ouenuBanusi padoThl 00y4ar0IMXcsl HA MPAKTHYECKOM 3aHATHM:
OuneHka «OTJHYHO» CTABUTCS, €CIM OOYYAIOIIUKCS BBIIOTHWI padboTy B
MOJIHOM 00bEeME C COOTI0ZICHUEM HEOOX0IUMOM MOCIIEeI0BATEIbHOCTH, MPABUITEHO
OTBETHJI Ha KOHTPOJIbHBIE BOPOCHI, TPAMOTHO C(POPMYIIMPOBAT BHIBO/I.
OuneHka «XOpoIIO» CTAaBUTCS B TOM CiIy4ae, €ClId OOYYaroUUHCS BBITOJHHII
TpeOOBaHMSI K OIEHKE «OTJIWYHO», HO JOMYCTHJI OIMMOKK B PEHICHUH 3ajad,
HEaKKypaTHO 0POPMUI CoJepkaHne paboThl, HE CPOPMYIUPOBAT BHIBO/I.

Ouenka  «yJAOBJIETBOPUTEJNbHO» CTaBUTCA, €cau paboTa BBHINIOJHEHA HE
MOJIHOCTBIO M, €CIM B XOj€ paOOThl ObUIM JTOMYIIEHBI CIENYIOIMNUE OUTHOKU:
3HAUMTEIbHBIC OIMMOKA B PEIICHWM 3a7a4, HEaKKypaTHO O(QOPMHUII COJACpKAHUE
paboThI, HEBEPHO OTBETHIJI HA KOHTPOJIBHBIEC BONPOCHI, HE C(POPMYITHPOBAIT BHIBOJI.
Ouenka «HEY/I0BJIETBOPHUTEJIBHO» CTaBUTCS, C€CIIM OOydYalomuiics He
MOATOTOBHWJICS K BBITIOJIHEHUIO JaHHOW paOOThI, MOJIYYCHHBIC PE3yNbTaThl HE
MO3BOJISIOT  CACNATh TPABWIBHBIX BBIBOJIOB M IOJTHOCTBIO PacXoIsiTcs C
MOCTABJICHHOW II€JIbI0, TIOKA3bIBAJl TUIOXHME 3HAHUS TCOPETUYECKOTO MaTepHala,



PYKOBOJICTBO M IIOMOIIb CO CTOPOHBI MPENOJABATENS U XOPOIIO MOATOTOBIEHHBIX
oOy4daronuxcst Hed(PPEKTUBHBI MO MPUUKHE MJI0XOH MOJTOTOBKH.

IIpakTuueckoe 3ansaTue Ne 19
PaguaHHbIA MeTOJ U3MEPEHH YIJIOB BPALllCHUS U CBA3b ¢ IPaayCHOM
Mepoi.
Heasb:
- HayYUThCS UCTIOIB30BaTh (GOPMYIIBI IEPEX0Aa OT IPATyCcOB K pajaHaM U
oOpaTHo.
Xox pa0doThI:
1. TIpounTaiiTe TEOPETHYECKYIO YACTb, C/leJaiiTe KOHCIEKT.
Kak u3BeCTHO, yIJibl U3MEPSIOTCS B Ipagycax, MUHYTaxX, CEKyHIax. DTH €IUHULIbI

W3MEPEHUs CBSI3aHbI MEXKITY COO0N COOTHOIICHUSIMMU:
1°= 60" 1'=60"
r=(n) =)
60 60
KpoMe ykazaHHBIX BBIIIE, MCHOJIB3YETCS TaKXe €IAUMHHUIA U3MEPEHUs YTJIOB,
Ha3bIBACMast PAOUAHOM.
VYoM B OJIUH pajiiaH Ha3bIBAIOT IIEHTPAIbHBIN YyToj, KOTOPOMY COOTBETCTBYET

JUIMHA JYTH, PaBHAs JUIMHE painyca OKPY>KHOCTH. YTOJ, paBHbIN | paguan
U300paxKeH Ha PUCYHKE.

_Tia

R Rad =180
180Rad
=

m

Panuannas Mepa yria, T.€. BeJIMUMHA yTjia, BRIpAXKEHHAs! B paJiiaHax, HE 3aBUCUT
OT IUTUHBI paguyca. ITO CIEIyeT U3 TOro, YTO CEKTOPHI Kpyra pa3sHoOro paauyca,
OTpaHUYCHHBIC PABHBIMH YIJIAMH, IOJJOOHBI MEXTY COOO.

YcTaHOBUM CBSI3b MEXKY PaJlaHHBIMU U TPAIyCHBIMU H3MEPEHUSIMU YTIIOB.

Vruy, pasaomy 180°, cOOTBETCTBYET MOy OKPYKHOCTE

| = R|, r.e. nyra, mmnHa | koTopoii paBHa TR

YroObl HANTH pauaHHYIO MEpy yria, Halo UIHHY a1yru | pa3aenuTs Ha IIHHY
paauyca R.
CnenoBatensHo, paguanHas Mepa yriaa B [180° = 1t pao.
OTcrofa mojy4aeM, 4To paguanHas Mepa yria B 1° papna i paauaH:

i
1 rpagyc <> —— pajiHaH,
180



Hpubnusncenno 1° pasen 0,017 pao.

U3 pasenctia [180° = T pad Taxxe ciemyer, 4To rpamycHas Mepa yria B 1 paguan

180°
paBHa —
T

180
1 pagHaH <» —— rpanycoe,
i
Hpubnuncenno 1 paduan pasen 57°.
Takum 00pa3zoM MOXKHO 3anucaTh ABe (HOPMYIIbI sl IEPEBO/IA OJTHUX €AUHMUII
U3MEpPEHUs B JIpyTHE:

180° I 2
pax apaa _180 12

a® =«

2. PaccmoTpuTe mpuMephl epexoa oT PaJMaHHOH Mepbl K IPaJyCHOM U
OT I'PAJyCHON MePbI K PAAMAHHON, 3aNIMIIUTE UX B TETPAIU.
Ilpumep 1. Beipasure B rpanycax 4,5 pan.

Pewenue

180°
Mei 3HaeM, uto 1 pao= :
T

cinenoBatenbHo 4,5 pao=4,5-
180°_251807 _ 819" 257,961783 ... O ~2580,

T T 3,14

Hpumep 2. Haiigure paguannyio mepy yria B 72°.

Pewenue
o_ T 0mpp TN TTE L 2w 2314
Taxk xak 1 e DAL, TO 72°=72 19ﬂpad— 20 pao= . . pao~=1,3 pao

3ameuanue. Ilpu 3anvcu pagraHHONl MEphI yria 0003HAYEHUE pad 4acTo
OITYCKAlOT.

3. BoinosiauTe B TETPaaAM 3aJaHUSA:
Nel. Beipasure B paguannoii mepe yrisr 30°, 45°, 60°, 90°, 270°, 360°.

No2. 3amongnuTe TabauIly:

T T T T 3x
a 0 3 T T - T ER 21
sin o
COS o
tg o
ctg a
Ne3. Haitaure rpagycHyio Mepy yria, paadaHHasi Mepa KOTOpOro paBHa:
0,5 10 T LS x 5T ix 127

] 2 3 & 4



Ne4. Haitgute paaraHHyo Mepy yria, paBHOIO:

135°, 36°, 120°, 150°, -210°, 300°, 1225°,

1240°,
Neo5. Beruucnure:
. T T

2 sin S HtgLs

T . 3T
oS~ —sin—;
251r1 T— 2cos—+ Stg— - ctg—
sin (— —) + 3::.::3— — tg + ctg

sin® ; + sin?

T

3

S e o

a2 1T . T -
tg®—-sin—-tg*
g*,-sin_-tg

KOHTpOJILHbIe BOIIPOCHI:

=

[lonatus pagnan?
2. Ilepexon oT panraHHOW MEPHI K TPATyCHOM U OT TPalyCHON MEPHI K
panvuaHHOu?

JomamHee 3axanue: bammvakoB M.U. «MatemaTuka: anredpa u Havasna
MaTEMaTUYECKOT0 aHaIn3a; FeOMETpHUs»- TaBa 1

HNuTepHeT-pecypcesbl:

1. DnextponHas OubiMoTeyHas cucremMa Znanium [DJIEKTpOHHBIA pecypc|
Pexxum nocryna: https://znanium.com/ (nata obpamienus 16.09.2021r.)

Caiitbl B cetu UnTepHer:

1.Ounaiin~ Oubnmoreka  [DnekTpoHHBIM  pecypc] — Pexum  pocryna:
http://www.vbbooks.ru.

2.MHTepHeT YHUBEPCUTET UH(POPMALIMOHHBIX TEXHOJOTUN [DIEKTPOHHBIN pecypc]
— Pexum gocryna: http: //www.intuit.ru.

Kpurepuu oueHuBanusi padoThl 00y4ar0IMXCH HA MPAKTHYECKOM 3aHATHH:
OueHka «OTJIMYHO» CTABUTCS, €CIM OOYYaIOIIUWCS BBIMOIHWI padboTy B
MOJIHOM 00bEeME C COOTIOZICHMEM HEOOXO0IUMOM MOCIIEeI0BATEILHOCTH, TIPABUIIHBHO
OTBETHJI Ha KOHTPOJIbHBIE BOPOCHI, TPAMOTHO C(POPMYIIMPOBAI BHIBO/I.

OneHka «XOpoOLIO» CTAaBUTCS B TOM Cllydae, €CJId OOy4YaroIIMHCS BBIMOIHUI
TpeOOBaHMSI K OIEHKE «OTJIWYHO», HO JOMYCTHJI OIMOKH B PEHICHUH 3ajad,
HEaKKypaTHO 0POPMUI CoJiepKaHue padOThI, HE CPOPMYITHUPOBAIT BEIBOI.

OueHka  «yJAOBJIETBOPHTEJIbHO» CTaBUTCA, €ciau paboTa BBINOJHEHA HE
MOJIHOCTBIO M, €ClId B XOAe paOOThl ObUIM JTOMYILIEHBI CIEAYIOLUE OMIMOKH:
3HAUMTEbHBIE OLIMOKA B PEIICHUM 3a]a4, HEaKKypaTHO O(QOpPMUI COJAEpKaHUE
paboThI, HEBEPHO OTBETHJI Ha KOHTPOJIBHBIE BOMIPOCH, HE C(HOPMYITHPOBAIT BEIBO/I.
Ouenka «HEYI0BJIETBOPHUTEJIBHO» CTAaBUTCS, €cClid OOydyaroluics He
MOJITOTOBWJICS K BBIMIOJIHEHUIO JTaHHOW pPaOOTHI, MOJTY4YeHHBIE pE3yJbTaThl HE
MO3BOJIAIOT C/AENaTh TMPABWIBHBIX BBIBOJOB W TOJHOCTBIO PACXOASATCS C



MOCTABJICHHOW 1I€JIbI0, MOKAa3bIBaJ IJIOXUE 3HAHUS TEOPETUYECKOro maTepuasa,
PYKOBOJICTBO M MOMOIIL CO CTOPOHBI MIPENOJaBaTeNsl U XOPOIIO MOJTOTOBIEHHBIX
oOy4aronuxcs Hed(PPEKTUBHBI [0 MPUYUHE TIIOXOU MOATOTOBKH.

IIpakTuueckoe 3ansaTue Ne 20
OcCHOBHBIC TPUTOHOMETPUYECKHUE TOKAECTBA

IEJIb PABOTbI:

1. KoppektupoBaTh 3HaHWs, YMEHUS W HaBbIkH B Teme: «OCHOBHBIC
TPUTOHOMETPHUECKHUE TOKICCTBAY.

2. 3aKpenuTh U CUCTEMATU3UPOBATH 3HAHUS TI0 TEME.

3. Onpenenuth ypOBEHb YCBOCHUS 3HAHUH, OIICHUTD PE3YNIbTAT NEATCIbHOCTH
oOydJarommxcs.

HpI/I BBIITOJIHCHUH SaﬂaHI/Iﬁ 110 IIElHHOﬁ TCMC HYXHO IIOMHUTD!:

OCHOBHBIE TPUTOHOMETPUIECKHE YeTHOCTH, HEYETHOCTH TPUTOHOMETPH-
TOXKJECTBA 4eCKUX (PYHKINI
1) sina + cos*a =1 sin(—a) = —sina
2) tga = 22 cos(—a) = cosa
3) ctga = 2 tgCa) = —tga
4) g sina 1 Cfg(—ﬂ‘:j =—ciga

tga - ctga =
5)—— =tgla+ 1

) cosa g
2

6) Ta. = clgtat 1

3HaKU TPUTOHOMETPUUYECKUX (DYHKIIHH 11O YETBEPTIM

y." y Y by
+ + - + - + - +
0 =% 0 x 0 X 0 By
—_ — _ + + — + —
CHHYC KOCHHYC TaHreHc KOT@aHIreHc

Tabnuia 3HaueHU TPUTOHOMETPUUECKUX (DYHKIINI, HEKOTOPBIX YTJIOB.




Yrons e 30° | 45° | 60° | 90° | 180° | 270° | 360°
rpaaycax
Yroa s 0 T x x T Fid in ix
pammaHax ] 4 3 2 2
sine 0 l L ﬁ 1 0 -1 0

2 |2 |72
Cosc 1 ﬁ L l 0 1 0 1

2 |2 ]2

iga 0 1 |1 J3 | me 0 He 0

ﬁ CYIIL. CYILI.
aga He ,Jg 1 1 |0 He 0 He

CYIL. Jj CYLIL. CYIII.

PaCCMOTpl/IM NMPUMEPDLI BbINMOJHCHHUSA 3a;[aHm71.

1. Yopocture

(sina + cosa)* + (sina — cosa)?
= sin‘a+ 2sina - cosa + cos*a +
+sin‘a—2sina -cosa + cos?a =
= 2sin‘a+ 2cos*a = 2(sin*a + cos?*a) =

[IpumensemMble TpaBuiIa
(a +b)? =a?+2ab + b?
sinfa+costa=1

=2:1=12

b) Haiitn Hen3BeCTHbBIC U3 TPUTOHOMETPUIECKUX (DYHKIIHIA:

. . V3  am
sSina,cosa,tga,ctga, ecnu sina = —5 o e H,? .
Jano: Pemenue:
‘ \3 N3 dhopmyisl :
Sma = ——-; sin*a + cos?a = 1, BeIpa3suM COSW, yuuThIBas,
3T a € lll verBepru=>> cosa < 0, ==
a C|\m— )
2 cosa = —J1— sin‘a,
Haiitu: cosa, cosa— — |1 ( ﬁ)z I P B
tga,ctga, = 2 ) 4 s 2

Sina

CoOFx

®opmyne (2): tga =

tga =

Tk . tga-ctga= 1,710 ctga = - ,
tgo

1
ctga = —
9= 5

— .

o,

OTBeT: cosa = —;, tga = v@, ctga =

1
2. Jlano tga = > Kakoe 3HaueHHE HWMEIOT OCTAJIBHBIE TPUTOHOMETPUUYECKHUE

(GyHKIMM 3TOrO0 yria. B orBere qpodu He cokpauanre.

JaHo:

tga=;
gﬂ_zi

E(_Sn)
a n,z

Penienue:
N3 popmyisr :

— = tg°a+ 1, Brpasum COSQ, y4uTHIBAs, 4TO
COS“ X

a € Il yerBepru== cosa < 0, ==




Haittu: sina ,cosa,

ctga.

2
1 1
- (5) +1,<=> = —, pELIUM MIPONOPIHIO

5
costa costa 4

s

2 4
COS = -, => CoSa = —

p= ] R’

4]

TTE

ITo popmyne (1): sin*a + cos*a = 1, BeIpasum Sin @,
YUUTBIBAS, UTO
a € Il yerBepru== sina < 0, ==>

1
sina = — 1—(—— —= =——

5 V5

Tk tga-ctga= 1,710 ctga = ;
gaf
ctga = 2

2 1
OtBeT: cosa = ——, sina = ——, ctga = 2.
Vo NI

3. JlokazaTenbCTBO TPUTOHOMETPUIECKIX TOXKICCTB
[Ipn nokazaTenbCTBE JHOOBIX TOXIECTB, U B YACTHOCTU TPUTOHOMETPHUUECKUX,
OOBIYHO HCIOJIB3YIOT CJIEIYIOIUE CIIOCOOBI:

1) BBIpa)keHHUE, CTOSIIIIEE M OJHOM YaCTH PaBEHCTBA, C IOMOIIBIO TOXKICCTBEHHBIX
npeoOpa3oBaHUll TPUBOJAT K BBIPAKEHUIO, CTOSIIEMY B  JPYroll  4actu

PaBCHCTBA,

2) BBIPpAKCHUA, CTOAINUC B JIEBOM U npaBoﬁ HJacTiaXx TOXIACCTBA, C ITOMOIIBIO

TOXICCTBCHHBIX HpGO6p&30BaHI/Iﬁ IIPpUBOAAT K OJHOMY M TOMY 7KC BUAY,

3) IOKa3bIBAIOT,

4TO pPasHOCTb MCKIY JIEBOH M HpaBOﬁ qacTsAMH JaHHOI'O

TOXACCTBA PaBHA HYJIIO.

Paccmotpum npumep:

JlokasaTb TOKAECTBO: Sin‘*a — cos*a = sin*a — cos?a.
Hcnone3ys popMyiTy [ pa3HOCTH KBAJPATOB JBYX YHCEN, TOITY4aeM:

sin*a —

cos*a = (sin*a + cos?a) (sina — cos?*a).

Ho sina + cos?a = 1. Tlostomy
sin*a — cos*a = sin*a — cos*a, 4ro u TPeGOBANOCH TOKA3ATh.

3aHaHI/IH JIJISI CAMOCTOATEIbHOM MOATOTOBKH K MNPaAKTHICCKOMY 3aHATHIO:

3aganmue 1

a) ¥IIpoCTHTe BRIPAKEHHE,

b) Haiitn Hen3BeCTHbBIE U3 TPUTOHOMETPUIECKUX (DYHKIIHIA:
sina,cosa,tga,ctga

1 BapuanT a)l — sina — cos*a

b) Eemn sina = *=°,0 < a < 90°
2 BapuaHT 1—sin*a

. ctga

b) Ecnu cos a =§,D < a < 90°




3aganue 2
Jan TaHrenc (koranreHc) yria. Kakoe 3HaueHHE HMMEIOT OCTAJIbHBIC
TPUTOHOMETpHUUECKHE PYHKIIMM 3TOTO yriia. B oTBeTe mpodu HEe coKpalaiTe.

1 BapuaHT tga = 20 Qe ('J'[' 3“)
21’ "2
2 BapuaHT 6 T
Cfgﬂ’= —é,ﬂ, = E,‘TE

3aganue 3
JloKaxuTe, 9TO PaBEHCTBO, SBISIETCS TOXKISCTBOM

1 BapuanT sin‘a + cos*a— 1 == —2sin*a- cos’a

1— sina cosa
2 BapuaHT = -
cosa 1+ sina

KonTpoabHbIE BONIPOCHI:
1. 3HaueHHs] TPUTOHOMETPUUECKUX (PYHKINUNA OCHOBHBIX YTJIOB.
2. 3HaKd TPUTOHOMETPUYECKUX (PYHKIUI N0 YETBEPTSIM.
3. CBoiicTBa TPUTOHOMETPUUYECKUX (DYHKLIUM.
4. Ilepeuncnure CBOMCTBA, OCHOBHBIE TPUTOHOMETPUUECKHAE TOKIECTBA.
5. ®opMyJIbl COKPALLIEHHOTO YMHOKEHMS.

JomamHee 3axanue: bammvakoB M.U. «MatemaTuka: anredpa u Havasna
MaTEMaTUYECKOI0 aHaIn3a; Fe€OMETPUs»- T1aBa |
HNuTepHeT-pecypcesbl:
1. DnektpoHHas OubnMoTeyHas cucrema Znanium [DJIEKTPOHHBIA pecypc| —
Pexxum nocrtyna: https://znanium.com/ (nata oopamenus 16.09.2021r.)
Caiitbl B cetu UnTepHer:
1.Onnaiin ~ Oubnmoreka  [DnekTpoHHBIM  pecypc] — Pexum  pocryna:
http://www.vbbooks.ru.
2.VlHTepHeT YHUBEPCUTET UH(POPMALIMOHHBIX TEXHOJOTUN [DNEKTPOHHBIN pecypc|
— Pexum gocryna: http: /www.intuit.ru.
Kpurtepun oneHnBanusi padoThbl 00y4aIOIINXCH HA PAKTHYECKOM 3aHSITHH:
OueHka «OTJIMYHO» CTABUTCS, €CIM OOYYaIOIMIUNUCS BBIMOJIHWI padoOTy B
MOJIHOM 00BbEeME C COONTIOZICHMEM HEOOX0IUMOM MOCIIeI0BATETLHOCTH, MPABUITEHO
OTBETUJI HA KOHTPOJIbHBIE BOIPOCHI, TPAMOTHO C(HOPMYITHPOBAI BHIBOI.
OneHka «XOpoOLIO» CTAaBUTCS B TOM Cllydae, €CJId OOy4YaroIIMHCS BBIMOIHUI
TpeOOBaHUS K OLICHKE «OTJIMYHO», HO JAOMYCTUJ OIIMOKM B DELICHUHU 3ajad,
HEaKKypaTHO o(pOpMIII cofiepkaHue paboThl, He CHOPMYITUPOBAIT BHIBOI.
OueHka  «yJAOBJIETBOPUTEJNbHO» CTaBUTCA, €ciau padoTa BBINOJHEHA HE
MOJIHOCTBIO M, €ClId B XOA€ padOThl ObUIM JTOMYIIEHBI CIEAYIOLUE OMIMOKH:
3HAUWTEbHBIE OLIMOKH B PEIICHUM 3a]a4, HEaKKypaTHO O(OpPMHI COAEp>KaHUE
paboThbl, HEBEPHO OTBETUJI HA KOHTPOJIbHBIE BOMPOCHI, HE CPOPMYIUPOBAI BHIBOJIL.
OueHka «HeyJI0BJIETBOPUTEIBLHO» CTABUTCS, €CJIU 00yUYarOIIuics He
NOJATOTOBUJICA K BBIMOJIHEHUIO JAHHOUW paOOThI, MOJYyYEHHBIE PE3yJIbTaThl HE



MO3BOJIAIOT CAENAaTh MPABUIbHBIX BHIBOJIOB U MOJTHOCTBIO PACXOISITCS C
MOCTABJICHHOMN LIEJIbIO, TOKa3bIBAJI IIJIOXME 3HAHMS TEOPETUUECKOTO MaTepuara,
PYKOBOJICTBO U MTOMOIIb CO CTOPOHBI MTPEMOIaBATENSI U XOPOILIO MOITOTOBIEHHBIX
oOy4aronuxcs Hed(pPEeKTUBHBI 1O MPUYUHE TIIOXOU MOATOTOBKH.

IIpakTuyeckoe 3ansaTue Ne 21
DopMyJIbl CII0KEHUSA, YABOCHUS.
Lenwv pabomeo::
3HaAMb.
- (opMyIBI IBOWHOTO yIJla TPUTOHOMETPUYECKUX (PYHKIINIA;
- (hopMyJIBI TOJIOBUHHOTO apTryMEHTa TPUTOHOMETPUICCKUX (DYHKITUM;
ymems:
- BBINIOJIHATH  TPEoOpa3oBaHUs  TPUTOHOMETPUYECKUX  BBIPAKCHHMH,
UCIIOJIb3Ys POPMYJIBI JBOMHOTO yTIIa.
Ceedenusn uz meopuu:
Dopmynvl 080UHO2O0 Yela MPUSOHOMEMPUYECKUX DYHKYULL:
cos2a = cos’ a —sin’ a,
sin 2a = 2sin e cosa,

tg2a = 2tgozt ,
1-19°x
2 p—
ctg 2 = ctga -1
2ctgox

: a
[MoacTasnss B popMyiisl COS2t=1-2sin’t u cos2t=2c0s?t-1 3nauenne t = Px

noxy4aeM (pOpMyJIbl 10I06UHHO20 AP2YMEHMA.
. ,a 1-cosa

sin® —=——-,
2 2
COSZg_1+cosoz
2 2
p ., 1l-cosa ;a _l+cosa
azzenus Sin 5=, m cos 5=,  momyuaem dopmyiy

,a l-cosa

g2 == "%

2 l1l+cosa

Ilpumep 25.

BripasuTe GyHKIMYU JaHHOTO yIya dyepe3 pyHKIMHU BABOE MEHBIIEro yria, Sin4d2°,

Pemenue:
ucnons3ys gopmyiy SN 2a =2SINa COSa | yyeem
sin42%=sin(2-21%)=2sin21°0s21°.
Ilpumep 26.
Brruuciure 2sin15°cos15°.
Pemenue:

ucnois3ys popmyiy SN2 =2siNa COSa | yyeem



2sin15%0s15%=sin(2-15%)=sin30°=0,5.

Ilpumep 27.
Beruncnute Sin(w/12).
Pemenue:
. ,a l-cosa
o opmyse sin S =T, s HMeeM
1—cos® 1-¥3 2 f3
sin? = = 62 _27Y° 10,088
12 2 2 4
3adanusn 0na camocmoamenbHo20 peuleHuA:
1 BapuanT 2 BapuaHT 3 BapuaHT

1) Beipazute pyHKIIMN
JAHHOTO yTJIa 4yepe3
(GyHKIIUY BIIBOE

2) Beruucnure:

MeHbIIero yria: sin54°,

1) Beipazute pyHkIMN
JTAHHOTO yTJa yepes
(yHKUIHH BIBOE

T
MEHBIIEro yria: tg >

1) Beipazute pyHKIIMN
JTAHHOTO yTJia uepe3
(GyHKIIUU BABOE
MeHBIIEro yria: Cos16°.
2) Beruucnure:

JTAHHOTO yIJia uepe3
(GyHKIIMU BIBOE

MEHBIIEro yria: Ctg gﬂ' :

JaHHOI'O yTJia 4€pe3

(yHKUIHH BIBOE
MEHBIIIETO yTIia:

1-tg?75° 2) Beraucnure: 2tg15°
2tg75° _ 21922°30" 1-tg?15° "
1-19?22°30"°
4 BapuaHT S BapuaHT 6 BapuaHT
1) Boipaszure pynkuuu | 1) Boipazure pynkuuu | 1) Bolpazure pyHkumu

JTAHHOTO yTJa yepes
(yHKUIHH BIBOE
MeHbIero yria: tg68P.

1) Beipaszure pynkimm
JTAHHOTO YTJIa uyepe3
(G yHKIIUU BJIBOE

a
2) Beruuciure 9 o

eciun Sina:7 u

5
MEHBIIEro yria: CoS il

1) Beipasure pyHkmm
JTAHHOTO yTJia uepes

(G YHKITUH BIIBOE
MEHBILETO yria: Ctg

1020,

o
2) Beruucaure tg o

ecu COSO!:-; u

. 2) Beraucnute Sin 2« ,
SIN—r.
2) BeruucnuTe cosa, 12 :
. a 24 o« eanSInang
ecia SN—=_—wu 2) Beruucnure SIN
2 25 2 pia
—<a<rn
T . . 2 .
—<a<r, ecou SN =—— ¢y
2 5
3
—<a<2r.
2
7 BapuaHT 8 BapuaHT 9 BapuaHT

1) Beipasute pyukmmm
JAHHOTO yTJIa yepes
GbyHKIIUA BIBOE
MeHbInero yria: tg 162°,

a
2) Beruucnure COSE ,

eciu SiﬂOt:? )51

Vs
—<a<r,
2




T T
“<a<r, —<a<r,
2 2

Konmponwvuwvie éonpocoi:
1. 3anummre GopmMyIibl ABOMHOIO yIila TPUTOHOMETPUUYECKUX (DYHKIIHIMA.
2. 3anumute GOpMyJIbl TOJIOBUHHOTO apryMEHTa TPUTOHOMETPUUECKUX

(bYHKITHIA.

Jomamnee 3aganue: bammvakoB M.U. «KMarematuka: anredpa u Hayana
MaTEeMaTUYECKOT0 aHaIn3a; FeOMETpUs»- TaBa 1
NuTepHeT-pecypesbl:

1. DnektponHass OubnHoTeyHas cucrema Znanium [DIEKTPOHHBIM pecypc| —
Pexxum nocryna: https://znanium.com/ (nata obpamienus 16.09.2021r.)

Caiitbl B cetu UHTEpHET:
1.Ounaiitn~ Oubnmoreka  [DneKkTpoHHBIM  pecypc] — Pexxum  pocryna:
http://www.vbbooks.ru.
2.VIHTepHET YHUBEPCUTET HH(POPMALIMOHHBIX TEXHOJOTUN [DNEKTPOHHBIN pecypc|
— Pexum gocryna: http: /www.intuit.ru.

Kputepun onieHnBaHusi padoThl 00YYAIOIIUXCS HA MPAKTHYECKOM 3aHSITHH:

OueHka «OTJHYHO» CTABUTCS, €CIM OOYYAIOIIUKCS BBIMOJTHII padboTy B
MOJTHOM 00BbEME C COOJIIOJEHUEM HEOOXOAMMOM MOCIEA0BATEILHOCTH, TPABUIIBHO
OTBETHJI Ha KOHTPOJILHBIE BOMPOCHI, TPAMOTHO C(POPMYITHPOBAT BHIBO/I.

OuneHka «XOpoIIO» CTaBUTCA B TOM CiIy4ae, €Clid OOYyYaroUIuiCsl BBITIOJHUI
TpeOOBaHMSI K OIEHKE «OTJIWYHO», HO JOMYCTHJI OIIMOKH B PEHICHUH 3ajad,
HEaKKypaTHO 0POPMUI CoJepkaHne padoThl, HE CHOPMYITHPOBAT BHIBO/I.

Ouenka  «yJAOBJIETBOPUTEJIbHO» CTaBUTCA, €ciau paboTa BBHINIOJHEHA HE
MOJIHOCTBIO M, €CIIM B XOje paOOThl ObUIM JTOMYIIEHBI CIEAYIONUE OIIMOKH:
3HAUWTEIbHBIC OIIMOKM B PEIICHUH 3a7a4, HEaKKypaTHO O(QOPMHUI COJAEpIKAHUE
paboThI, HEBEPHO OTBETHJI HA KOHTPOJIBHBIE BOTIPOCHI, HE C(HOPMYITUPOBAIT BEIBOJI.

OneHka «HEYT0BJIEeTBOPUTEIbHO» CTABUTCS, €CIIM 00YJAIOIINNCS HE
MOATOTOBWJICS K BBITIOJTHEHUIO TAHHOUW paObOTHI, TIOJyYCHHBIE Pe3yIbTaThl HE
MO3BOJISIOT CENATh MPABWIBHBIX BHIBOJIOB M MIOJTHOCTHIO PACXOJISITCS C
MOCTABJICHHOM 11€JIbI0, TTOKA3bIBaJI TJIOXKE 3HAHUS TEOPETUYECKOT0 MaTepuaa,

PYKOBOJICTBO ¥ TIOMOIIb CO CTOPOHBI TIPETIOIaBaTEeNIsl U XOPOIIO MOATOTOBICHHBIX

oOy4Jarormuxcs Hed(pPEKTUBHBI TTO MPUIUHE TIIOXOH IMOATOTOBKH.

IIpakTnueckoe 3ansiTue Ne 22
IIpeoOpa3oBaHue CcyMMbl TPUTOHOMETPUYECKNX (PYHKIMI B IPOU3BeIeHHE.

Heas: chopmupoBath ymMeHUE MPUMEHATh (POPMYIIBI K PEIICHUIO 3a/1ad IO
M3y4aceMOU TEME.



IMopsiok BeINOJTHEHUS] padOThI:
1. Paccmorpute TeopeTnueckuid marepuan no teme. Caenath KpaTKHUe 3alucH B
TETpaan
2. V3yunTh yclioBHE 3alaHUi ISl MpakTHUeckor paboTbl. OPOpMUTH OTYET IO
pabote
KpaTkue TeopeTrueckue CBEICHMS.

®opMyIibl IPeo0OPa30BaHUI CYMMBI U PA3HOCTU B TPOU3BEICHUE
1) ging + sinf =2 s[nw:—'? . cu:usﬁ:—'?

2) sing — sinff =2 cus%ﬁ . sinﬁ:—s
3) cosa+ cosfi =2 cu:usﬁ_i?- cos H:S
4) cosg — cosff = -2 s[n%ﬁ‘- s[nﬁ%?
_ginfletf) i i
5) tga * tg_.ﬁ' " cosg-cos
®opMyiibl ipeoOpazoBaHusi CyMMBbI U | @OpMyIIbl TOJIOBUHHOTO apryMEHTa
Pa3HOCTH B IIPOU3BEICHUE D sin? 2 - 12527
1 5ina+sinﬁ:25in%ﬁ.cosa;'g 2 coslg:chosor
2) sinafsinﬁ:ZCOSM-sina;B 3 22 1-cosa
e
3) cosa+cosﬁz2005ﬂ~cosa;ﬁ 8 a ;i(ncgsa 1-cosa
gS= 1 ==
4) cosa—cos,B:—Zsina+’3~sina75 ta +1C+0:::;a L
in ( +5)2 : & 2 1oose
sm(o x .
5) tgaitgﬁ=m 6) ctg%: sing _ 1+‘Vcosa
sin(B+a) L 2 l-cosa sina_ |
6) cigatctgf=——"
sina -sin 8
YHI/IBepCEU'IBHaH IMOJACTaHOBKa 4YEpPE3
TAHI'CHC ITIOJIOBUHHOI'O apryMCHTAa
2rgZ .'Ztgg
1) sina = 2 3) tga = 2
,a 500
1+1g"— l1-1g"—
2
1-1g° el 1-1g° i
2) cosa = 2 4) ctea = 2
, & o
l+1g" — 2tg—
2
[Ipumepsl pemenus 3aaa4
[Ipumep 1. Yopocruts: sin40° -sin20°
Pewenue: sin4Q° -sin20° =
- - =
2c0s 2 :“D - sin 2 _‘D = 2c0530° - 5in10° = 2=+ 5in10° = +/3sin10°.
3aI[aHI/I$[ AJI1 CaMOCTOATCIIBHOI'O pCIHICHU A
Bapuanr 1 \ Bapuant 2 ’ Bapuant 3

Nel. IIpeoOpasyiiTe B mpou3BeICHUE:

A) Cos50° + Cos20°;
B) Sin2a — Sin10a.

A) Sin12%+ Sin20°;
b) Cos6a. - Cos3a.

A) Sin40°%+ Sin16°;
b) Cosl50 + Cos4ba.

No2 Haiitu Sina, Cosa u tgo, eciiv U3BECTHO, YTO

tg%= 3.

tg?= 2.

tg%= 3.




Ne3. Haiigure Cos=, Sin= M tg =, €CJIH

7 1 T
Cosa=—-,——<a<=m.

1 1 ™
Cosa = -,2w < a < 3. Cosa =, —-<a<

WA

KoHTpoJibHBIE BOIPOCHI
1.Onpenenenyie 4ncaoBOr €AMHUYHON OKPY’KHOCTH.
2.0npeneneHue CUHyca, KOCUHyca YnCa.
3.OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA.
4. ®opMyIIbI CIOKEHHUS.
5. ®opMyIIbl yABOEHUS.
6. [IpeobpazoBanne CyMMbI TPUTOHOMETPUYECKHUX (DYHKIIUI B IPOU3BEICHHE.
7. IIpeoOpazoBaHue MPOU3BEACHUS TPUTOHOMETPUYECKHUX (DYHKIIMI B CYMMY.

Jlomamnee 3aganue: bammvakoB M.U. «KMaremaTuka: anredpa u Hadaia
MaTEMaTUYECKOT0 aHaIn3a; FTeOMETPHUsI»- T1aBa 1
HNuTepHer-pecypcesbl:

1. DnektpoHHas OubOIMOTEYHas cucTeMa Znanium [DIEKTPOHHBIN pecypc| —
Pexxum nocryna: https://znanium.com/ (nata obpamenus 16.09.2021r.)

Caiitbl B cetu UHTEpHET:
1.Ounaiitn~ Oubnmoreka  [DneKkTpoHHBIM  pecypc] — Pexum  gocryna:
http://www.vbbooks.ru.
2.VlHTepHeT YHUBEPCUTET UH(POPMALIMOHHBIX TEXHOJOTUN [DIEKTPOHHBIN pecypc|
— Pexum gocryna: http: /www.intuit.ru.

Kputepun onieHnBaHusi padoThl 00yYAIOIIUXCS HA MPAKTHYECKOM 3aHSITHH:

OueHka «OTJIHYHO» CTABUTCS, €CIIM OOYYAIOIIUKCS BBIMOJTHWI padoTy B
MOJTHOM 00BbEME C COOJIIOCHUEM HEOOXOAMMOM MOCIEeI0BATEIbHOCTH, MPABUILHO
OTBETHJI Ha KOHTPOJIbHBIE BOPOCHI, TPAMOTHO C(POPMYIIMPOBAT BHIBO/I.

OuneHka «XOpoUIO» CTAaBUTCA B TOM CiIy4ae, €ClId OOYyYarOUIUCs BBITIOJHUI
TpeOOBaHMS K OIEHKE «OTJIMYHO», HO JOMYCTHJ OIIMOKM B PEIICHWU 3ajad,
HEaKKypaTHO 0POPMUI CoJepkaHne paboThl, HE CPOPMYIUPOBAT BHIBO/I.

Ouenka  «yJAOBJIETBOPUTENbHO» CTaBUTCA, €ciau paboTa BBHINIOJHEHA HE
MOJIHOCTBIO M, €CIIM B XOje paOOThl ObUIM JTOMYIIEHBI CIEAYIOUUE OIIMOKH:
3HAYWTEIbHBIC OIMMOKA B PEIICHWM 3a]ad, HEaKKypaTHO OGOPMHII COACp’KaHUE
paboThI, HEBEPHO OTBETHJI HA KOHTPOJIBLHBIC BOTPOCHI, HE C(HOPMYTUPOBAIT BEIBOI.

OneHka «HEYT0BJIEeTBOPUTEIbHO» CTABUTCS, €CIIM 00YUAIONINNCS HE
MOATOTOBWIICS K BBITIOJTHEHUIO TAHHOUW paObOTHI, TIOJyUYCHHBIE Pe3yIbTaThl HE
MO3BOJISIOT CENATh MPABWIBHBIX BBIBOJIOB M TIOTHOCTHIO PACXOMISTCS C
MTOCTABJICHHOMN IIEJIBI0, TTOKA3BIBAIT IIJIOXHE 3HAHMS TEOPETUIECKOTO MaTepHara,

PYKOBOJICTBO M ITOMOIIIb CO CTOPOHBI MTPETIOIaBaATEIIsI K XOPOIIIO TTOITOTOBIIEHHBIX

oOy4aroruxcs Hed(PPEKTUBHBI IO MPUUUHE TIIOXOU MOATOTOBKH.

IIpakTnueckoe 3ansaTue Ne 23
IIpeoGpa3oBanue npou3BeeHUs TPUTOHOMeTPUYecKUX QyHKIMIT B
CyMMYy.




Heab: 3akpenuTh yMEHHUS W HABBIKM NPEOOpPa30BaHUS TPUTOHOMETPUUECKHUX
BBIPKEHUI, UCTIONB3Ys (POPMYIIbI TPUTOHOMETPUH.

IMopsaok BeINoJTHEHUsI padOTHhI.
1. PaccMoTpuTe TEOpPEeTHUECKUI MaTepuall MO TeMe€ M TMPUMEPhl pelIeHUs
3a1a4 (MPUBEICHBI HIKE).
2. Pemure camocrosiTenbHyo padory. Odopmute pelieHHe MHCbMEHHO B
TeTpaam.
Xoa padoThl.
Teopernuecknii Marepuan.
OcHoeHule popmynvt mpuzonomempuu
W3 onpenenennii cuHyca, KOCUHYCa, TAHT'€HCA U KOTAHT€HCA CIENAYIOT OCHOBHbIE
MPUSOHOMEMPUUECKUE MOHCOECTEA.

., 5 _Sina _ Ccosa .
sin“atcos“o=1; tga = , Clga =——; tgorctga=1,;
cosa sin
1
tg’a+1=———; ctg’a+1=——F—.
cos” a sin“ a

OCHOBOI ISt OCTANBHBIX (POPMYIT ABISIIOTCS (hOPMYIbL CLONCECHU.
cos(a-PB)=cosacosB+sinasinf;
cos(a+p)=cosacosp-sinasinf;
sin(a-B)=sinacosP-cosasinf;
sin(a+p)=sinoacosP+cosasinf;

tga +tg,B tgatgp
Ola+p)=1" 0f tg(a ﬁ)_1+tga.tgﬁ'

7mn
U3 bopmy crioxenust, nonaras S = o . rae n € Z, noaydaem gopmy.ivl

npugedeHusi TpeoOpa3oBaHUs BHIPAKCHUN BUIA:

5] 2] o 3oe) o 3s5) e

Jlist 3anoMuHaHUs ATUX POpMYIT yIOOHO MOIH30BATHCSI MHEMOHUYECKUM
IIPaBUJIOM:

1. [lepen npuBeneHHON (HYHKIIMEH CTAaBUTCS TOT 3HAK, KOTOPBIM UMEET UCXOTHAS
(GyHKIHS B COOTBETCTBYIOIIEH KOOPIUHATHOMN YE€TBEPTH:

2. OyHKIUS MEHSETCS Ha «KOPYHKITUIOY», €ClIi N HEYeTHO; (DYHKIIHS HE MEHSETCS,
eciu N yetHo. (KodyHKIMAMH cUHYCa, KOCUHYCA, TAHTEHCA M KOTaHT€HCa
Ha3bIBAIOTCS] COOTBETCTBEHHO KOCUHYC, CUHYC, KOTAHT'€HC, TAHT€HC).

Dopmynsl 080UHO20 Yela MPUSOHOMEMPUYECKUX DYHKYULL:



cos2a =Ccos’ a —sin’ a,
Sin 2 = 2Sin ¢ CoS«,

tg2a = Zth; :
1-t9°x

2 —_—
Ctgza:Ctg—al_
2ctga

Dopmynvl npeobpaz08anUs CyMMbL MPULOHOMEMPUYECKUX PYHKYULL 8
npousgeoenue:

. . . a+ a—
sin @ +sin B = 2sin ’Bcos ﬂ,

2 2
sin & —sin S = 2sin a_ﬁcosaJrﬂ,
2 2
COSa +COS 3 = ZCosa;’Bcosa;ﬂ,
cosa —cos 8 = —2sin a;ﬂsin a;ﬁ.
Ilpumep 1.
[IpeoOpa3yiiTe B anredpanveckyro cymmy SindSxsin3x.
Pemenue:

1o dopmyire Sin asin f = %(cos(a — f)—cosla + f)) umeem

sin 5xsin 3x = %(cos(Sx —3x)—cos(5x +3x)) = %(cost —C0s8x) = %cos 2x — %cos8x.

Ipumep 2.
Beraucniure: sin40%+sin20°.

a+ﬂcosa—ﬂ

Pemenwne: mo gpopmyie sina +sin B =2sin 5 5 HMeeM
0 0 0 0
sin 40° +5sin 20° = 2sin 40 ;20 cOS 40" —20" _ 2sin30° cos10° =2-0,5-0,98 ~ 0,98.
Ilpumep 3.
JlokaxKuTe TOXKAECTBO:
, 1 1
1+ ctgca + = )
2) 98% cos2a ~costasina
Pewenue:
2 1 1 2
1+ ctg?a + = . - 1+ ctg?a= —
C g a C052 a C032 asin 2 a (I/lCl’lO]le’yeM (j)Op]l/lyJZy C g a sin 2 a )
1 1 1
. + = .
sina cos’a cos’asin’a
cos’a+sin’a 1

- = - ucnonvzyem hopmyny: sin‘a+ cosla=1
sinfacos’a _cosiasin’a ' vem Gopmyry )



1 1
sinacos’a cos?asin’a

1 1
sin?acos’a” sin?acos’a
Jlesast wacmo pasencmea = Ilpasou uacmu Omeem: moxcoecmeo

8EPHO

3aoanus 01a camocmoamenbHo20 peueHun:
1.Yopoctuts BelpakeHue:
a) cos? @ (1- tg?a ) ; 6) 0,5 sin2a tga -1 ; B) ﬁ —€OS0L 5 T)———
n) sin (£ +a) tg (7 — 0); €) sin63° cos27%+ sin27° cos63° ; sx)—— - ctg? a- cos? B
2.JIoKaXXuTe TOXKAECTBO:
a)= 2225 —Dsina ; 6) —°=% =tga ; B) (ctgo-tga): €S20 = ——; 1)1~ tg® 0=

cosa—1

gin B0+sin2d |

CoOE" @

T<Bp<2m

-

3. Beruucaute Sin(o-+B), cos2a ecnu sino=0,8, 0< a< = u coS = i— ,

KoHnTpoabHbIe BONIPOCHI:
1. ®opmynbl CIOKEHUS.
2. ®opmyIbl yIBOCHHS.
3. Ilpeobpa3zoBaHne CyMMbI TPUTOHOMETPHUECKHUX (YHKIHI B MPOU3BEACHHUE.
4. TlpeoOpa3zoBaHu€ NMPOU3BEIECHUS TPUTOHOMETPHUUECKUX (PYHKIUI B CYyMMY.

JomamHee 3axanue: bammvakoB M.U. «MatemaTuka: anredpa u Havasna
MaTEMaTUYECKOI0 aHaJIn3a; FeOMETpUs»- TaBa |
HuTepHeT-pecypcesb:
1. DnextpoHHas OubOIMOTEYHas cucTemMa Znanium [DJIEKTpOHHBIA pecypc| —
Pexxum noctyna: https://znanium.com/ (nata obpamienus 16.09.2021r.)
Caiitbl B cetu UnTepHer:
1.Onnaiin~ Oubnmoreka  [DnekTpoHHBIM  pecypc] — Pexum  pocryna:
http://www.vbbooks.ru.
2.MHTepHeT YHUBEPCUTET UH(POPMALIMOHHBIX TEXHOJOTUM [DIEKTPOHHBINA pecypc]
— Pexum gocryna: http: /www.intuit.ru.

Kpurepuu oueHuBanusi padoThl 00y4ar0IMXCsl HA MPAKTHYECKOM 3aHATHM:
OueHka «OTJIMYHO» CTABUTCS, €CIM OOYyYaroIMKCA BBIMOJIHWI padoTy B
MOJIHOM 00bEeME C COOIOZICHUEM HEOOX0IUMOM MOCIIEeI0BATEILHOCTH, MPABUIHLHO
OTBETUJI Ha KOHTPOJIbHBIE BOIPOCHI, TPAMOTHO C(HOPMYITHPOBAII BHIBOI.
OneHka «XOpOLIO» CTAaBUTCS B TOM Cllydae, €CJId OOy4YaroIIMHCS BBIMOJTHUI
TpeOOBaHUS K OIICHKE «OTIUYHO», HO JONYCTWJI OIIMOKM B pEIICHUH 3ajad,
HEaKKypaTHO 0POPMUII COZIepKaHue padOThI, HE CPOPMYITHPOBAT BBIBOI.
OneHka  «y/JAOBJIETBOPHTEJBHO» CTaBUTCS, €CIU paboTa BBHINOJHEHA HE
MOJIHOCTBIO M, €ClId B XOA€ paOOThl ObUIM JTONYILIEHBI CIEAYIOLUE OMIMOKH:
3HAUMTEbHBIE OLIMOKA B PEIICHUM 3a]a4, HEAaKKypaTHO O(QOpPMUI COAEpIKaHUE
paboThl, HEBEPHO OTBETUIJI HA KOHTPOJIbHBIE BOIIPOCHI, HE CPOPMYIMPOBAT BHIBO/I.



OneHka «HeYA0BJIETBOPUTEIbHO» CTABUTCS, €CIIM 00YUAIOIIUNACS HE
MOATOTOBUJICS K BBIMOJHEHUIO JAHHOM pabOThl, MOJyUYE€HHbIE PE3YJIbTaThl HE

IMO3BOJIAIOT CACJIATD IIPABUJIBHBIX BBIBOAOB U ITIOJIHOCTBIO PACXOOATCA C
MOCTaBJICHHOM LCJIbIO, ITOKA3BIBAJI INIOXUC 3HAHUSA TCOPCTHUICCKOT'O MaTCpUalia,

PYKOBOJICTBO U MTOMOIIb CO CTOPOHBI MTPEMOIaBATENSI K XOPOIIO MOITOTOBIEHHBIX
oOy4aronuxcs Hed(pPEeKTUBHBI 1O MPUYUHE TIIOXOU MOATOTOBKH.

IIpakTH4yeckoe 3ansitue Ne 24

OOpaTHble TPUTOHOMeTPHYEeCKHEe QYHKIMHU: AaPKCUHYC, aPKKOCHHYC,
APKTAHI€HC

npuMepax  HaBBIKM  BBIYHMCICHUS  OOpaTHBIX

Heas:  3akpenuts  Ha
TPUTOHOMETPUUECKUX (PYHKITHIA.

IMopsaok BeINOJTHEHUS] padOTHhI.
PaccmoTpute TEOpeTHUECKHMI MaTephall MO0 TEME M NPHUMEPHI PELICHUS

3a/1a4 (MpUBEICHBI HIKE).
Pemute camoctositenbHyto padoty. OdopMure pelnieHue MHUCbMEHHO B

TCTpaau.

Xoa padoThl.

TeopeTnueckuii MaTepual

OoOparHble TPUTOHOMETPHYECKHE PyHKIMU:

I1
2/
1
a arcsin{ a)
-1 1
4] X
151
2
5]
Onpenenenue: ApKCHHYCOM YHCJIa & Ha3bIBACTCS YroJl U3 oTpe3kal 2 21,
CHUHYC KOTOPOT'O PaBeH YHUCITY a.
= —aresinla)

CB0iICTBO AaPKCHHYCA OT OTPULATEJBHOI0 yIJia (&7t sin(—a)
AHAJIOTUYHO JAETCA ONPEICIICHUE APKKOCUHYCA, apKTAaHI€HCA U APKKOTAHTEHCA

qucia.



Onpenenenne: ApKOCUHYCOM YHCIIa & Ha3bIBAETCS YTOJ U3 OTPE3Ka [0; =],
KOCHHYC KOTOPOTO PaBEH YUCTY a.

S

CBOiiCTBO APKKOCHHYCA OT OTPHIATEILHOrO yriia ;arccos(—a) = 7 — arccos(a)

)

i

o] =

Onpenesenne: ApDKTAHT€HCOM YHCIIa a4 HA3bIBACTCS YTOJI U3 MHTEpBama & 2
TAHI'€HC KOTOPOT'O PAaBEH YHCIY a.

CBOiiCTBO apKTaHTeHCa OT OTPHUIATEIBLHOrO yrJaa (47cty (—a) = —arctgla)

OnpeneseHue: ApKKOTAaHT€HCOM YHMCJIA 4 HA3bIBAETCA YrOJI U3 HHTEPBAIIA (0;7)
KOTaHT'€HC KOTOPOTO PaBEeH YUCIY a.

CBOiCTBO aPKKOTAHI€HCA OT OTPULATEILHOTrO yria (arcctg(—a) =7 — arcctgla)
JlonoJIHUTENbHBIE CBOMCTBA OOPATHBIX TPUTOHOMETPUYECUKX (DYHKIUMN:

Sinlaresin(a)) = a, ecin la| < 1;
Coslarccos(a)) = . ecnn || = 1;
tglarctgla)) = a ecnma € R;

ctglarcctgla)) = 0 ecin a € I;

o] =
| I

o | =

arcsin|sinr) = T ecnn

arceos|cosr) = T ecmm T € [0 r:];

womw
arctg(te) = 2, ccms* € (75 3)

r.':'f-f-a‘_q[f-#_q.r]l =T ecnau * = [[]: r:]l



NMpumepbl BbIUUCIEHUN

2

el arcsin—zl,TaKKaK ‘E=ﬁ Re|=B.I|.
) 24 serris ML R a L

0, Tak Kak .
0 =0 0=0 [_IEEJ
sin ule 539 |}

L]
2) arcsin

'3 .._[;g_ = 8 ! ﬁz_ﬂTaKKaK
) arcsm( 2) aresin 5% = =&
o (_E)z_ﬁn vor T o

4 2 4 2721

Mpumep : CpaBHute arcsin: u arccos (—=)
Pemienue: T.K.arcsin-= g u arccos (=) =x- g :23—”, TO E <23—”, a 3HAYMTArcSin-
<arccos (—2)

3amaHue 11 CAaMOCTOATEIbHOMN PadOThI:

1. Beraucinte:a) arcsing; 6) arccos (— 2 ); B)arctg (-v3); r) arcetg 1; ) arccos (2 );
e) arccos (-2);

2.CpasHute uncna: a)arcsinz u arcsin (—2); 6) arccos () u arctg 1;

-
r

B)arcsin(—2) u arccos (2 );

3. BolumcimTe 3HaUCHHE BBIpaXEHHsT: a) 2 arcsin (2 ) + 3arcsin(=2) ;

6) arccos (3 - arcsin (-2 );p) 2 arctg 1 + 3 arctg (- 2); r) ctg (arcsin (2));

r) arccos (tg%ﬂ ) - 2arcsin 1; n) 1: (arcsin i +arccos (i ) - 11 ); €) cos(arcsin
+arcsin( -2)).

o | =

KoHTpoJibHBIE BONIPOCHI:
1. TloHsaTust 0OOpaTHBIX TPUTOHOMETPUYECKUX (DYHKITHI?
2. CpoiicTBa OOpAaTHBIX TPUTOHOMETPUIECKUX (PYHKITUN?

Jomaminee 3aganue: bammakoB M.U. «Marematuka: anre6pa u Hadaia
MaTEMATHYECKOr0 aHAJIN3a; TeoMeTpusi»- raBa 5 No 525

HNuTepHer-pecypesbl:

1. DnextpoHHas OubIMOTEYHAs cucTemMa Znanium [DJIEKTPOHHBIN pecypc| —
Pexxum nocrtyna: https://znanium.com/ (nara oopamenus 16.09.2021r.)

Caiitbl B cetu UHTEpHET:



1.Onnaiin Oubnmoreka  [DnmekTpoHHBIM  pecypc] — Pexxum  pocryna:
http://www.vbbooks.ru.
2.MlHTepHET YHUBEPCUTET MH(POPMAIIMOHHBIX TEXHOJOTHH [ DIEKTPOHHBIN pecypc|
— Pexxum noctyma: http: /www.intuit.ru.

Kpurtepuu oneHuBanusi padoTbl 00y4AIOUIUXCS HA MPAKTHYECKOM 3aHATHM:

OneHka «OTJIMYHO» CTAaBUTCS, €CIH OOYYarOIIMWCS BBIOTHWI PaboTy B
MIOJTHOM 00beMe ¢ COOJIOZICHIEM HEOOXO0IMMOM MOCIeI0BATEIIEHOCTH, MTPABIIIBHO
OTBETUJI HA KOHTPOJIBbHBIE BOMPOCHI, TPAMOTHO C(HOPMYITHPOBAI BHIBO/I.

OneHka «XOpOLIO» CTAaBUTCS B TOM ClIy4ae, €CId OOYYarOIIMHCS BBIMOJTHUI
TpeOOBaHUS K OICHKE «OTIUYHO», HO JOMYCTHUI OIIMOKM B PEUICHUM 3ajad,
HEaKKypaTHO 0(pOpMHII cofiepKaHue padoThl, He CHOPMYINPOBAI BBIBO/I.

OneHka  «y/JAOBJIETBOPHTEJbHO» CTaBUTCS, €CIU paboTa BBHINIOJHEHA HE
MOJIHOCTBIO M, €CJIM B XOA€ paboThl ObUIM JOMYIIEHBI CIEAYIOUIUE OIIUOKU:
3HAYUTENbHBIC OIIMOKM B PEIICHUU 3a]a4, HEaKKypaTHO O(OPMHI COJEp:KaHHE
paboThI, HEBEPHO OTBETHIJI HA KOHTPOJIBHBIE BOIIPOCHI, HEe C(HOPMYIJIMPOBAIT BBIBO/I.
OuneHka «HeyA0BJIEeTBOPUTEIBHO» CTABUTCS, €CITU 00YyJaIONIUiiCs He
TIOJITOTOBWJICS K BBITIOJTHEHUIO JJAHHOHN pabOThI, TOJTyUYEeHHBIC PE3yIbTaThI HE
TIO3BOJISIOT CJIENIaTh IPABMIILHBIX BBIBOJIOB H ITOJTHOCTHIO PACXOISATCS C
MIOCTaBIICHHOM IIEJTBI0, TOKA3bIBAJI TUNIOXHE 3HAHUS TEOPETHUSCKOTO MaTepuraa,
PYKOBOJICTBO U IOMOIIIb CO CTOPOHBI MIPENoaBaTelis U XOPOIIO HOArOTOBIEHHBIX
oOyuaronuxcs Hed((HEKTUBHBI TIO TPUYMHE TIOXOH MOATOTOBKH.

IIpakTnuyeckoe 3ansaTue Ne 25
IIpocreiine TPUroHOMeTPUYECKHE YPABHEHHUSI U HEPABEHCTBA

Hean: 3akpenuTh HA TPUMEPAaX HABBIKM BBIYUCICHUS TPUTOHOMETPHUCCKHUX
GbyHKIIUA.

Iopsiaok BhINOJIHEHUS] PadOTHI.
1. PaccMoTpuTe TEOpPETHUECKUN MaTepHall MO TeME€ M TNPUMEPHI PEIICHUS
3a/1a4 (MpUBEICHbI HIKE).
2. Pemurte camocrosiTenbHyo padory. Odopmute peiieHne MHChbMEHHO B
TeTpajau.

. 1
1. Pemure ypaBuenue SIN X+ 5- 0,
1) %+27z'n,nez 2) (—1)n%+7z'n,nez 3) (—1)”*1%+7rn,nez 4)

Z+7zn,neZ

6

2. Pemnre ypaBHenue €0S2x = 0.

1) 6="+"nnez; 2) 6=£+7zn,neZ; 3) G:Zn,nez; 4)
4 2 2 2

O=rwr+2mnel.



3. Pemute ypaBHenue CtgZx = 3.

1)i%+7zn,nez; 2)i%+7zn,nez; 3)%+7zn,nez; 4)

z+7zn,neZ.

3

4. Pemute ypaBaenue -3sinx = 0.

1) wm, me Z,; 2) 2 tm, meZ, 3) ﬂ?’,mez; 4)2—7[21,mez.
X

5. Penure ypaBHEHHE th:\/§ :

1) z+7zn,neZ 2) Z+27zn,neZ 3) 2—7Z+27zn,neZ 4) 2—7T+7zn,neZ
3 3 3 3
6. Pemnte ypaBHEeHUE Cos(g + ﬂj =0.
1) x=n+7K, ke Z; 2) x=%+7zk, ke Z; 3)x=27k, ke Z; 4)x=n+27K ke Z.
3
7. Pemnre ypaBHEHUE Ctg(x + 7) =0.

1) x=n+27k, ke Z; 2)x=-1k ke Z; 3)x= -%+7rk, ke Z;  4)x=2zk, ke Z
8. Pemmte ypaBHeHue SinX — Sin? X = cosr.
1) x=%+27zk, ke Z; 2)x=27k ke Z; 3)x=rk ke Z; 4) x=%+7zk, ke Z.

9. HaiimuTe cyMMy HaUMEHBILIETO MOJOKUTEIBHOTO U HAUOOJIBIIETO

B3

OTPHIATENHHOTO KOpHEH ypaBHeHns COS(—X) = 5

T T 3

1) — 2)0 3) — 4) —

) 1 ) ) 5 ) 2
10. Haiiaute cyMMy HaUMEHBIIIETO TTOJIOKUTEIILHOTO M HAMOOJIBIIIETO

OTPHLATEIHHOTr0 KOpHeH ypaBHeHns SIN(—X) =

Sz
4) 22~
)6

w|y NIk

1) 7 2) % 3)

T
11.Pemmmre ypaBHenue COS (X - Ej =0,
1)%+7zk,kez 2) 27k, k € Z 3) nk.keZ  4) z+27k keZ

X
12. Pemute ypaBHenue 2 COSE =1,



1) (—1)“-2?7[+27zn,ne2 2)12?7[+27rn,ne2 3) i%+27m,nez 4)

iz?ﬂ+47m,nez

13.Pemnute ypaBHEHUE sin(x + 37”) =0.

szmaﬂmez;zn;%+mxez;3n:mxez;A@F€f+m,

ke Z.

14. Pemmte ypaBHEeHHE SINX - ?COSX =0.

1)%+7zk,ké Z; 2)f%+2;zk,ke Z; 3)%+ﬂk,ké Z; 4)-%+7zk,ke
Z.

T

15. PemmTe ypaBHEHUE Ctg(a X—7 ) =1
1)%+27zk,keZ; 2)%+2k,keZ; 3)%+7zk,kez; 4)
Likkez,
2

2 )
16. Pemure ypaBuenne COS™ X —SIN"~ X = 5

1)i%§+d@kez; 2)i%+ﬂkkez; 3)i%§+2ﬁgkez;@

i5—ﬂ+7zk,keZ.

6
17.P V3 +1=0

. Pemmre ypasnenne oo
(-1 E LN ez )y E L hez
) ()5 ne ) (F1) g+ gne
9 +Z+ 2 nez 8 (-)" Zymnez

15 5 3

J3

18. Pemmre ypaBHEHHE



)2 2 ez
18 3

19. Pemnre ypaBHeHUE

D (-1)" %Z+77zn,n eZ

3) (—1)n 7?7[+7m, neZ

20. Pemmre ypaBHEHUE

1) (—1)“210+%”,nez

3) (-1)" %—i—ﬂ'n,n e’Z

21. Pemute ypaBHEHUE

1) (—1)”%+g,nez

22. Pemmre ypaBHEHUE

1) (—1)"“i+2,nez

16

23. Pemte ypaBHEHUE

17T
" E+7zn,neZ

1) (-1)

3) (—1)n %+7m, neZ

24. Pemnte ypaBHEHUE

1) i%+27rn,nez

2) 5—ﬂ+@,nez
18 3

2)(—1)”2+5n,ne2

2)(-1)

2) i%+47m,nez

4) i%—i—Zﬂ'n,nEZ

2\/§cos;—3:0_
1
2)i7+147[n,nez

4)1%”+27m,nez

25in5x—«/§=0.
2)+ X 1 2zn,neZ
20

4)i%+2—75m,nez

J§sin5¢rx—l,5=0,

1 2n

st nez ety ey
15 5 15 5

\/§cos47rx+1:0.

1 1 n

—+—,ne’Z 3)J_ri+ﬂ,nez 4)J_r§+2n,nez
16 2 16 2 4

[ZSing—lj(COSEuX—Z) =0

17T
" E+37zn,nez

2) (-1)

2) (—1)”%+%”,nez

(2cos§—«/§j(sin5x+2) =0

3)i%+7m,nez 4)ig+%n,nez

OTBETHI:

N |1]2]3
BOIMPOCA

5|6 |7 8]9]1011|12|13|14|15]|16

Omer | 3 |1 |1

3/14]2|1]2]1|3|]4|]2]|]1|2]1




Ne 17 |18 |19 | 20 |21 | 22 | 23 | 24
BOIIPOCA
OtBer | 1 2 2 1 1 3 2 2

KoHTpoJsbHBIE BONIPOCHI:
1. TIoHATHSI TPUTOHOMETPUYECKUX YPABHEHUI?
2. ANTOPUTM pelIeHUs TPUTOHOMETPUUECKUX YPaBHEHHI?
3. ANTOpPUTM pelieHHus TPUTOHOMETPHUUECKUX HEPaBEHCTB?

Jomamnee 3aganue: bammMakoB M.U. «Marematuka: anredpa 1 Hadayia
MaTEMaTUYECKOT0 aHaIn3a; reoMeTpus»- riaaBa 5 Ne 525
NuTepHeT-pecypesbl:

1. DnextponHas OubIMOTEYHas cucTeMa Znanium [DIEKTPOHHBIN pecypc| —
Pexxum nocryna: https://znanium.com/ (nata obpamienus 16.09.2021r.)

Caiitbl B cetu UHTEpHET:
1.Onnaiin ~ Oubnmoreka  [DnekTpoHHBIM  pecypc] — Pexum  pocryna:
http://www.vbbooks.ru.
2.VlHTepHET YHUBEPCUTET MH(POPMALIMOHHBIX TEXHOJOTUN [DIEKTPOHHBIN pecypc|
— Pexum gocryna: http: /www.intuit.ru.

Kputepun onieHnBaHusi padoThl 00YYAIOIIUXCS HA MPAKTHYECKOM 3aHSITHH:

OueHka «OTJHYHO» CTABUTCS, €CIIM OOYYAIOIIUKCS BBIMOJTHWI padboTy B
MOJIHOM 00bEeME C COOTIOZICHUEM HEOOX0IUMOM MOCIIEeI0BATEIbHOCTH, MPABUIILHO
OTBETHJI Ha KOHTPOJIbHBIE BOMPOCHI, TPAMOTHO C(POPMYIIHMPOBAI BHIBO/I.

OuneHka «XOpomIIO» CTAaBUTCA B TOM CiIy4ae, €Clid OOYyYaroUIUHCs BBITIOJHUI
TpeOOBaHMsSI K OIEHKE «OTJIUYHO», HO JOMYCTHJ OIIMOKM B pEUICHUHU 3ajad,
HEaKKypaTHO 0OPMUI CoJiepkanmne paboThl, HE CPOPMYIUPOBAT BHIBO/I.

Ouenka  «yJAOBJIETBOPUTEJIbHO» CTaBUTCA, €ciau paboTa BBHINIOJHEHA HE
MOJIHOCTBIO M, €CIIH B XOj¢ paOOThl ObUIM OMYIICHBI CICAYIONIHE OIIMOKH:
3HAYWTEIbHBIC OIMMOKA B PEIICHWM 3a7ad, HEaKKypaTHO O(QOPMHUII COACpKAHUE
paboThI, HEBEPHO OTBETHII HA KOHTPOJIBLHBIC BOTPOCHI, HE C(HOPMYTUPOBAIT BEIBOI.
OneHKa «HEYT0BJIEeTBOPUTEIbHO» CTABUTCS, €CIIM 00YUAIONMINUNCS HE
MOJATOTOBHJICS K BBITIOJTHEHUIO TAHHOM pabOTHI, TIOJyUYCHHBIE PEe3yJIbTaThl HE
MTO3BOJISIOT CENATh MPABWIBHBIX BHIBOJIOB M MIOJTHOCTHIO PACXOISITCS C
MTOCTABJICHHOMN IIEJIBI0, TTOKA3BIBAIT IIJIOXHE 3HAHMS TEOPETUIECKOTO MaTepHara,
PYKOBOJICTBO M TIOMOIIb CO CTOPOHBI TIPETOaBaTENsl U XOPOIIO MOATOTOBIECHHBIX
oOy4Jaroruxcst Hed(PPEKTUBHBI IO MPUUKHE TIIOXOU MOATOTOBKH.

IIpakTnueckoe 3ansaTue Ne 26
KonTpoabHas padora no treme “OCHOBbI TPUTOHOMETPUM”
Henab: 3akpenuTs Ha NPUMEPAX HABBIKM BBIYUCIEHUS TPUTOHOMETPHYECKHUX
GyHKUIHHA.
IHopsinok BbINOIHEHHS PA0OTHI.
1. PaccMoTpuTe TEOPETHUECKUI MaTepual o TeMaM TPUTOHOMETPHH.



2. Pemmte KOHTpOJIBHYIO padboTy. Odopmute pelieHne MMCbMEHHO B TETPA/IH.

1 BapuanT

7

1. Beramcaure: — arcsin (73) + 2arctg(-1)

2. Bemaucnure: arccos(—%)+2arcctg(\/§ )

3. Pemmre ypaBHeHue: Sin X -% =0

4. Pemute ypaBHEeHHE: COS 2X=1
15. Vkaxwurte ypaBHEHUE, KOTOPOMY COOTBETCTBYET PEIICHHE:

Vs
xX=——+2mmmeZl.

Dtgx=1;, 2)cosx=0; 3)sinx=-1; 4) ctgng.
6. Ha xakom 13 pUCYHKOB IMOKa3aHO pellIeHNE HEPABEHCTBA: COS X <§ ?
1) 2) 3) 4)

l ]

g f
Iw i k i o

A ey
SPRNY,

7. Pemmre ypaBHenue: 6Sin? X +sinx—1=0

. X
8. Pemmre ypaBHeHue: (25|n§—1j(0053)(—2) 0,

9. Ipencrasus 105° kax 60°+ 45°, perunciure sin 105°.
10. Yopocture:

tgt - cos(-t) +sin(z +1)

2 BapuaHT

1. Beruucnure: — arcsin (%) + 0,5arctg (-3 )



NG

3 1
2. Beruucnure: arcos (-—) + arcctg (—=
() +arectg (1)
3. Pemute ypaBHeHue: Sin X +§ =0

4. Pemmre ypaBHeHHE: () (X+%)= J3

o1

T
. YKaOKWUTE ypaBHEHHE, KOTOPOMY COOTBETCTBYET PELICHHUE: X = 5 T amme Z:

Dctgx=-1; 2)cosx=0; 3) cosx=-1; 4) tgx=1.
V3,

6. Ha xakom U3 pUCYHKOB ITOKa3aHO peIIeHHE HEpPaBEHCTBA: SiN X 27 :

1) 2) 3) 4)
I A |

= m\{
NPAAN VAN

=

X .
7. Pemure ypaBHEHUE: (20055—\/§J(5m5x+2)=0.

8. Pemmre ypaBHEeHHE: 2C0s” X +COSX—1=0

9. Ipencrasus 15° kax 45°— 30°, Beruncnure cos 15°.

10. Yopocture:

ctgt -sin(—t)+cos(27z —t)

KoHTpoJibHBIE BONIPOCHI:
1. TloHsaTust 0OOpaTHBIX TPUTOHOMETPUYECKUX (DYHKITHI?
2. CpoiicTBa OOpAaTHBIX TPUTOHOMETPUIECKUX (PYHKITUN?
3. Tonstue TpuroHomMeTpun?
4. TpUroHOMETPHUYECKHE YPaBHEHUS, HEPAaBEHCTBA?
5. OCHOBHBIE TPUTOHOMETPUUECKHUE TOKIECTBA?

Jomamnee 3aganue: bammvakoB M.U. «KMarematuka: anredpa u Hadana
MaTEMATUYECKOT0 aHAJIN3a; TeoMeTpusi»- raBa 5 No 525
HNuTepHer-pecypcesbl:



1. DnektponHass OuOnwoTeyHass cuctema Znanium [DJIEKTPOHHBIN pecypc]| —
Pexxum nocrtyna: https://znanium.com/ (nara ooparmenus 16.09.2021r.)

CaiiTel B cetu UHTEpHET:
1.Ounaiitn ~ Oubnmoreka  [DnekTpoHHBIM  pecypc] — Pexum  pocryna:
http://www.vbbooks.ru.
2.MaTepHeT yHUBEpCUTET MHPOPMAIIMOHHBIX TEXHOJOTUN [DNEKTPOHHBIN pecypc|
— Pexxum nocrtyma: http: /www.intuit.ru.

Kputepun onieHnBaHusi padoThl 00yYAIOIIUXCS HA MPAKTUYECKOM 3aHITHH:

OueHka «OTJIMYHO» CTABUTCS, €CIM OOYYarOIIMKCA BBINOJHWI padoTy B
MOJTHOM 00beMe ¢ COOIOCHHEM HEOOXO0IMMOI MOCIeI0BATEIbHOCTH, MTPABHIIBHO
OTBETUJI HA KOHTPOJIBbHBIE BOMPOCHI, TPAMOTHO C(HOPMYITHPOBAI BHIBOI.

OneHka «XOpOLIO» CTAaBUTCS B TOM ClIy4ae, €CId OOy4YarOIIUHCS BBIMOTHUI
TpeOOBaHUS K OIICHKE «OTIUYHO», HO JOMYCTWJI OIIMOKA B PEHICHUH 3ajad,
HEaKKypaTHO 0OpPMUII coJiepkaHne paboThl, HE CPOPMYIUPOBAT BHIBO/I.

OueHka  «yJAOBJIETBOPUTEJIbHO» CTaBUTCA, €ciau paboTa BBHINOJHEHA HE
HOJIHOCTBIO M, €CIM B XOA€ paboThl ObUIM JOMYILEHBI CIEAYIOLIUE OLIUOKU:
3HAUWTEIbHBIC OIIMOKU B PEIICHUH 3a]a4, HEaKKypaTHO O(QOPMHUI COJEpIKAHUE
paboThl, HEBEPHO OTBETHJI HA KOHTPOJIbHBIE BOMPOCHI, HE CPOPMYIUPOBAIT BHIBO/I.
OneHka «HeYI0BJIEeTBOPUTEIbHO» CTABUTCS, €CIIM 00yYaloIuics He
MOATOTOBUJICS K BBIMIOJHEHUIO JAHHOM paOOThI, MOJyUYE€HHbIE PE3YyJIbTaThl HE
MO3BOJISAIOT CJENIaTh MPABIIBHBIX BEIBOJIOB M MOJTHOCTHIO PACXOISTCS C
MIOCTaBJICHHOM IEJTBbI0, MOKA3bIBAJ TNIOXHE 3HAHUS TEOPETHUECKOTO MaTepurania,
PYKOBOJICTBO ¥ TIOMOIIIb CO CTOPOHBI MIPETOAABATENS U XOPOIIO TOATOTOBIEHHBIX
oOy4Jaroruxcs Hed(pPEKTUBHBI IO MPUIHHE TIIOXOH IMOATOTOBKH.

IIpakTnyeckoe 3ansaTue Ne 27
IHocTpoenue u yTeHue rpagpuKoB PyHKIUIA.

Hean: orpaboTaTh HAa MPUMEPAX 3HAHMS, YMEHHUS U HaBBIKH 10 Teme: «CBocTBa
byHKIMI». 3aKpenuTh U CUCTEMAaTU3UPOBATh 3HAHUS TI0 TEME.

ITopsaiok BeINOTHEHUs1 padoTHhI.
1. PaccmoTpuTe TeOpeTHUECKMi MaTepuain MO TeME€ W HpPUMEpbl pELIeHUs
3a/1a4 (MpUBEICHBI HIKE).
2. Pemmte camoctosTensHyto pabotry. OdopMuTte pemieHHE THCHMEHHO B
TETpaaH.
Xoa padoThl.
Teopernueckuit Mmarepuan.l® IHouamue pynkyuu. 1lycts X nY— nBa MmHOXkeEcCTBa
JNEUCTBUTENBHBIX yucenl. Eciu kaxa0My 3JIEMEHTY X U3 MHOXKECTBa X 1O
HEKOTOPOMY MPAaBUILy CTABUTCS B COOTBETCTBUE €AMHCTBEHHOE YUCIIO y €Y, TO

TOBOPSIT, 9TO HA MHOXKECTBE X 3a/1aHa (hyHKyust, 00IaCTh 3HAUCHHS] KOTOPOM
pacrosioxkena B ¥. 9T0 MOXKHO 3anucarh Tak: f: X —Y.

MHO)ecTBO X- Ha3bIBAIOT 001acmbvio onpeodeiieHus GyHKyuu, a MHOXKECTBO
V, cocrosiee U3 Beex uucel BHAa y = f(X)—muoocecmeom snauenuii QyHKIMN.



Ecnu y sBnsercs ¢yHkuued or x, To mumyt y= f(x). O6macTs onpemeneHus
o6o03HauaeTcs yepes D(f), a MHOKeCTBO 3HaYeHmi — uepes E(f).

Cxema uccnedoanus QyHKyuu:
1. Obracme onpedenenus u obaacme 3Havenus gyukyuu.(O0MaCTh ONpeaeICHUS
GYHKIIUA - MHOYKECTBO JOMYCTUMBIX 3HaYeHUH mepeMeHHoi X. O01acTh 3HAaUCHHS
(GYHKIIMA - MHOYKECTBO JOYCTUMBIX 3HAYCHHUH MIEPEMEHHOH Y. )
2.Yémnocmo, nepuoouunocms QyHKyuu.

['paduxk YETHOU ¢ynkn  ['padux HEYETHOU byHKIIH
CUMMETPUYEH  OTHOCHTEIBHO  OCH CHMMETPUYEH OTHOCHUTEIBHO Hayaia
opauHat (Oy). KOOpJIHHAT.

yﬂ ll‘

0
y=x 3

"
|
-

-2 -170 1 x

3. Touku nepeceuenus c ocamu KOOpOUHAam.

4.Ilpomescymru 3uaxonocmosincmea @ynxyuu. (IIpoMexyTKu 3HAKOIIOCTOSIHCTBA
— TPOMEXKYTKA B KOTOPBHIX (YHKIMS TNPUHUMAET TMOJOKUTEIbHBIE U
OTpHUlIATEIbHbIC 3HAUCHHUS. )

5. IIpomescymru 6o3pacmanusi u YOol8anus hyHKyuu.

6. Touxu sxcmpemyma.(TOUKM MaKCUMyMa U MUHUMYyMa (QYHKIIUHN).

7.Haubnvuee u naumeHvuee sHavenue hyHKyuu.

IIpumep 1. Haiitu oGmacts onpenerneHust yHKIUN y = v4—Xx° + 1
X

Pemenune. /lannas QyHkuus ompenencHa, ecnu 4—x°>0 u x #0. Pemaem
ITy CUCTEMY:

{(2 ~x)2+x)>0

x#0

Puc. 1. -2 0
SIcHO, YTO MCKOMOE HEPABEHCTBO MMEET MECTO NPH x € [-2;0)U(0;2], 3HaumT,

MOJIYY€HHOE MHOKECTBO €CTh 00J1aCTh ONPEACIICHUS TaHHON (yHKIIUU.

Ilpumep 2. VYcraHoBUTH UYETHOCTh WJIM  HEYETHOCTh  (DYHKIIMH
f (x) = x®sin 5x.

Pemienme. [[ns nmanHoM (yHKIMU 0OJACTh OMpENESICHUS CUMMETpUYHA
otHOCHTENBHO Hyns: D(f )= |- 00400




3amenss x Ha —x, noayuumM f(—x) = (—x)*sin5(—x) = x*sin5= f(x), T.e. f(-x)= f(x). Hrak,
naHHast QyHKIMS 4€THAS.
Ipumep 3.Haiimure HaubGonbiiee 3Hadenne Qynxumu  f(x) = log,(x—2) Ha

oTpe3ke [3;8].
Pemenue. [loacraBuM B (YHKIWIO KOHIIBI OTPE3Ka M MOCYHTAEM B HUX
snauenue Qyukun: f(3)=log. (3 —2) =log, 1=0

f(8)=log.(8 — 2) =log, 6=1
Otset: Hanbonbmee 3nauenne ¢pynkuuu f(8) =1

IIpumep 4. [locTpouTs U mpounTaTh rpaduK KBaApaTHIHON QyHKINU Y =
2(x+0,75)*-6,125

2x%+3x — 5.

Pemenne. 1. Packpoem ckoOKku 1 nipeodpazyeM QYHKIMIO K BUTY Y = 2x2+ 3X —
5.

Tak kak a = 2> 0,BeTBU apaboJIBI HAITPaBJICHBI BBEPX.

2. HaiiieM TMCKpPUMHHAHT KBaIPaTHOIO TpexuseHa 2x%+ 3x — 5; D=32-4*2*(-
5)=49= 0

JIMCKpUMHMHAHT KBaJIpaTHOTO TpexusieHa 0oJIblIe HyJIsl, T03TOMY Mapadoyia uMeeT
JIBE€ TOYKH mepeceueHns ¢ ocbro OX.

Jli1st TOTO, 4TOOBI HAMTH X KOOPAUHATHI, pEIIUM ypaBHeHHe 2x%+ 3x —5=10
x1=-25ux=1

3. KoopauHats! BepimHbl apadossl (m;n) .B Hamrem ciryuae (-0,75; -6,125)

4. Touka nepeceuenus nmapadosisl ¢ ocsio OY: (0;-5),u el cummeTpuyHas
OTHOCUTEIBHO OCU CUMMETPHUH MapadoJIbl.

HaneceMm 3Tu TOUKM Ha KOOPAMHATHYIO INIOCKOCTh, U COETMHUM UX TUIABHON
KPUBOU:

Puc. 2

[IpounTaem rpadguk nmocrpoeHHON (HyHKIMK(YKa)KeM OCHOBHBIE CBOMCTBA):

1. O6nacts onpenenenus D(y)=R

2.MHuosxecTBOo 3HaueHuit E(y)=[-6,125; + «)

3. Hynu pyukuu: - 2,5 u 1.

4.y =0mpu x (- 2,5; 1), y <0 mipu X (-00; - 2,5) U(1;+00).

5. @yHKIMA BO3pacTaeT Ha mpoMexyTke [ -0,75; +oo ) n yObIBaeT Ha MPOMEKYTKE (
- 00; - 0,75].



6. x =- 0,75 —Touka MUHUMYyMa.
7.HauMmenpliiee 3HaueHue PYyHKIUH Ymin = - 6,125 npu x = - 0,75.

3aganus QI CAaMOCTOSAATEILHOH Pa0dOThI:
AMx+1
—_ .
x” —4

Haiinure 3HaueHue HKIIUHA f (x) = X °+5 B TOouKe ¢ abcimccoi x= 2
y

1. Haiimute oGmacth ompeneneHus QyHKIHH  f(x) =

Haiimure Hanmenbinee 3HadeHue (yHkmmu f(x)=log,(x+1) Ha oTpeske [0;3].

el

Hccnenyiite Ha YETHOCTh M HEYETHOCTHh (DYHKIIUIO
2cosx
a) f(x)=——5—2; 0)

3x>+5°
5. Iocrpoiite rpaduk QyHKmuu y = (X +3)° —1. INoab3ysacs rpadukoM, Haigure

f (X) =6x° + x*sin 2x-cosX.

o01acTh omnpezeNneHus, 001acTh 3HAYCHUs, TPOMEKYTKH BO3pacTaHUS M yObIBaHUS
(GyHKUHH, IKCTPEMYM (PYHKIIUH.
6. Haitnure ¢yHkumio, oOpaTtHyro K (GyHKIIUH y=5x+13

[TocTpoiite rpaduk naHHONM (QyHKUMM M rpaduk OOpaTHOM K JaHHOW (YHKUHUU;
YKOKHUTE O00JACTh OMPEACIICHUS U MHOXXECTBO 3HAUYCHUH KaXKJIOW M3 HUX.

KoHTposbHBIE BONIPOCHI:
1. Ilonstus Oyukius?
2. OGnactp onpeaenHue GyHKITUN/
3. MHOXecTBO 3HAUCHU?

Jomamnee 3aganue: bammvakoB M.U. «KMarematuka: anredpa u Hadaia
MaTeMaTUYECKOT0 aHaIn3a; reoMeTpusi»- riiara 5 Ne 75 (A.b)
HNuTepHeT-pecypcesbl:
1. DnextpoHHas OubIMOTEYHAs cucTemMa Znanium [DJIEKTPOHHBIN pecypc| —
Pexxum noctyna: https://znanium.com/ (nara oopamenus 16.09.2021r.)
Caiitbl B cetu UnTepHer:
1.Onnaitn~ 6ubnuoteka  [DNEKTpoHHBIM  pecypc] — Pexum  nmocryna:
http://www.vbbooks.ru.
2.laTepHeT yHUBEpCUTET MHGOPMAIIMOHHBIX TEXHOJOTUN [DNEKTPOHHBIN pecypc|
— Pexxum pgocrtyna: http: /www.intuit.ru.

Kputepun onnennBanusi padoThbl 00y4aIOIIUXCS HA MPAKTUYECKOM 3aHSITHH:
OuneHka «OTJMYHO» CTaBUTCS, €CIM OOYYalOIIMICS BBITTOTHUI paboTy B
MIOJITHOM 00beMe ¢ COONTFOZICHUEM HE0OXOMMOM MOCIIEI0BATEILHOCTH, MPABUIILHO
OTBETHJI Ha KOHTPOJILHBIE BOMPOCHI, TPAMOTHO C(OPMYITHPOBAJ BHIBO/I.
OneHKa «XOpOIIO» CTAaBUTCS B TOM CiIy4ae, €CIIM OOYYarOUTUHCS BBITIOJIHUI
TpeOOBaHMS K OIEHKE «OTIWYHO», HO JOIYCTHJI OIIMOKM B PEIICHUM 3ajaad,
HEAKKypaTHO 0OpMUI coaepkaHre padoThl, HE CPOPMYIHPOBAT BHIBO/I.
OuneHka  «yJIOBJIETBOPUTENbHO» CTaBUTCSA, €Ciau paboTa BBHINIOJHEHA HE
MOJIHOCTBIO M, €CIIH B XOj¢ pPaOOThl ObUIM JTOMYIIEHBI CIEAYIONINE OIIMOKH:



3HAYWTEIbHBIC OIMMOKA B PEIICHWH 3a7a4, HEaKKypaTHO O(QOPMHUI COAEpKAHUE
paboThbl, HEBEPHO OTBETUIJI HA KOHTPOJIbHBIE BOIIPOCHI, HE CPOPMYIIUPOBAI BHIBO/I.
OuneHka «HeyI0BJIETBOPUTEIbHO» CTABUTCS, €CIIM 00yUaIOIUNCs HEe
MOATOTOBHIICS K BBIMIOJHEHUIO JAHHOM pabOThI, OJyUYE€HHbIE PE3yJbTaThl HE
MO3BOJIAIOT CAENATh MPABWIBHBIX BEIBOJOB U MTOJHOCTBIO PACXOIATCS C
MTOCTABJICHHOM 1IEJIbIO, TOKA3bIBAJI TUIOXME 3HAHUS TEOPETUYECKOTO MaTepuaa,
PYKOBOJICTBO U MMOMOIIb CO CTOPOHBI IPEMOIaBaTENS U XOPOIIO MOATOTOBICHHBIX
oOy4Jaroruxcs Hed(PPEKTUBHBI IO MPUIUHE TIIOXOH MOATOTOBKH.

IIpakTnuyeckoe 3anarTue Ne 28
I'papuueckast muHTEpIpETALMS.

Heab: paccMoTpers TOHATHS «Tpaduk (YHKIUNY», «PYHKIHOHATbHAS
3aBHCHMOCTbY, OCHOBHBIE ITPUMEPHI (PYHKIIMOHAIBHOM 3aBUCUMOCTH

Teopernvyeckuit MmaTepuas

v Tpapux pyHknnn

Oynkuusg U rpapuxk (QyHKOUH - 3TO MOHATHS, KOTOPBIE MCIIOJIb3YIOTCS
MpPaKTUYECKU B Kaxnod obnactu 3HaHuM. C (YyHKIHMOHATIBLHOM 3aBUCHUMOCTHIO
KOKIBI M3 HAc CTAJKMBACTCS JAKE€ TOrJa, KOrJa IPOCMAaTpUBacT IPOTHO3
HOro/ibl, TOCKOJBbKY HAa MHOTHX caiTax IOKa3bIBalOT TIpaduK 3aBUCUMOCTH
TEMIIEpaTypbl OT BPEMEHHM WIM JHEH. BO MHOTMX rpymmax B COLUMAIbHBIX CETIX
MOXHO MPOCMOTPETh CTAaTUCTHKY IOCEIIEHUN Tpynmnbl - BCE 3TO OOBACHSAET
MaTeMaTrKa, 8 UMEHHO (DYHKIIMH.

YroOsl 3a1aTh QYHKLIHIO HA KOOPJUHATHOM MIIOCKOCTH, HEOOXOJIMMO 33]1aTh
IIPOM3BOJIBHOE 3HAYEHUE AapryMEHTa, N0 KOTOPOMY pAacCUHATATh 3HAYEHUE
¢ynkuud. Ecnm Takux TOYEK Ha IUIOCKOCTH OyJeT 3aJaHo OeCKOHEYHOE
MHOKECTBO, TO Mbl MOJy4yuM rpaduk 3agaHHOW (QyHkiuu. Yem Ommxe OyayT
OpaTbcs TOUKH APYT K APYTY, TeM ToUHee OyaeT rpaduk.

v OYHKIHOHAIBLHAS 3aBUCHMOCTH

@OYHKINOHAJBLHAS 3aBUCMMOCTD - ()OpMa YCTONYHBOUN B3aMMOCBSI3U MEXKTY
OOBEKTUBHBIMU SIBJICHUSIMH WM OTPAXKAIOUIMMH UX BEJIMYUHAMH, NPU KOTOPOH
VU3MEHEHUE OJITHUX SIBJIICHUN BBI3BIBAET ONPEEICHHOE KOJINYECTBEHHOE N3MEHEHUE
npyrux. OO0bekTHBHO @. 3. MpOSBIAETCS B BUJE 3aKOHOB M OTHOIICHHUH,
00alalolX TOYHOW KOJIMYECTBEHHOM ONpeleleHHOCThI0. OHU MOTYT OBbITh B
MPUHIUIE BBIPAKEHBI B BUJIE YPABHEHU, 00bEIUHSIOIIUX JAHHBIC BEJIMYUHBI HIIN
SBJICHUSI KaK (PYHKIMIO U apryMeHT. ®D. 3. MOXKET XapaKTepu30BaTh CBS3b:

1) Mexay CBOMCTBAMH M COCTOSTHUSIMUA MaTe€pUaIbHBIX OOBEKTOB U SIBJICHUN;

2) Mexay caMHUMH OOBEKTaMH, SBICHUSMU WM K€ MaTepUallbHbIMU
CUCTEMaMU B paMKax IEJIOCTHOM CUCTEMBbI 00Jiee BBICOKOTO TOPS/IKa;

3) Mexy OObEKTUBHBIMU KOJMYECTBEHHBIMH 3aKOHAMM, HAXOISIIMMUCS B
OTHOIIEHUU CyOOpIMHAIINN, B 3aBUCUMOCTH OT UX OOIIHOCTHU U Chephl IeHCTBUS,

4) mexny aOCTpaKTHBIMH MaT€MaTUYECKUMH BEJIMYMHAMH MHOKECTBaMH,
GYHKIUSMU WK CTPYKTYpaMu, 0€30THOCUTEIBHO K TOMY, UTO OHU BBIPAXKAIOT.

Koy k nebonvuioti mamemamuueckotl npodneme

OTMeTHM, YTO HE BCAKYIO (DYHKIIMOHAIBHYIO 3aBUCUMOCTD YJJA€TCsl BHIPA3UTh
KpaTkor (GopMyIiol, MbI HE CITydyallHO B Ka4eCTBE MpUMeEpa MPEIOCTaBIIsIEM BaM,



KJII0Y OT JIBEPHOTO 3aMKa: ceiiuac OH B OyKBaJbHOM CMBICJE CJIOBA IMOCIYKUT
KJIIOYOM K HEOOJIbLIOW MaTeMaTHYecKOM mpodiieMe, K KOTOPOW Hac MOJBOJAUT
Oecena o (yHKUUAX. 3HAETE JIM Bbl, KAK TAaKUM KIIIOUYOM OTKpPBIBAETCS JBEPHOMU
3aMOK? YTO MpPOMCXOAUT BHYTPU ATOTO CIIECAPHO-MEXAHUYECKOIO YCTPOWCTBA,
KOTI'JIa BBl BCTABJISIETE KIIIOY B 3aMOYHYIO CKBAKUHY U JI€JIA€TE MOJO0KEHHOE YUCIIO

000pOTOR?
_____ 5

UToOBI 3aMOK OTKpBUICS, HY>KHO IPOBEPHYTH OapabaH, B KOTOPOM CeliaHa
ckBaknHa. Ho 3TOMYy mpensTCTBYIOT IITU(THI, CTOSIINUE TECHBIM CTPOEM BHYTpPH
CKB&)KHMHBI, CKOJB3AIME BBEpX-BHM3. Kaxaplii U3 MTUPTOB HYKHO MOJHITH Ha
TaKyl0 BBICOTY, YTOObI UX BEpXHHE TOPIbl OKA3aJHCh BPOBEHb C MOBEPXHOCTHIO
Oapabana. Eciu oOHM BBICTYNST 3a HEE, TO BOWAYT B MpPOpe3b OOOWMBI,
pPACIOJIOKEHHYK0O TOYHO HAJ 3a0YHOM CKBAXWMHOW; €CIIM HE JIOCTUTHYT
MOBEPXHOCTH OapabaHa, TO W3 Mpope3u OOOHMMBI HAXOHAIIMECS TaM IMTU(THI
BJIBUHYTCSI B 3aMOYHYI0 CKBaXXHHY. I B TOM W B JIpYyrom ciy4yae BpalleHUE
Oapabana OyJeT 3aCTOMOPEHO.

ITudTsl B 3aMOYHOI CKBaXMHE MOJIHUMAET KJItOY, BABUTaeMblil B Hee. [Ipu
TOM BBICOTA KaXKJI0ro mTU(Ta, OyAydd CIO0KEHA C BBICOTOM MpOoduia Kiroya B
COOTBETCTBYIOLLIEH TOYKE, NOJDKHA JaTh B CyMMe nauameTp Oapabana. Tomibko
TOT/1a OH IPOBEPHETCH.

Hy a npuuem 3aech pyHkuus? Jla mputom, 4To, ¢ TOUKH 3pEHHs] MaTeMaTHKa,
BCS ATa MEXaHUKA €CThb HE YTO MHOE, KaK OIepalus CIOXKEHHs IBYX (DyHKLHUH.
OnHa U3 HUX — 3TO npoduiib Kiroya. Jlpyras — JauHUS, OYepUYUBarolias BEpXHUe
TOPLBI IITUPTOB, KOT/1a 3aMOK 3a1epT.

Omnepanusi clIoXeHUsT (DYHKIUNA COCTOUT B TOM, YTO B KaXJOW TOUKE U3
oOmielt 00jacT WX ONpeneieHUs K 3HAUYCHUIO OJHOM (PyHKIuu mnpuOaBiseTcs
3Ha4YEHUE APYTroi.

3on0moe npauio mexaHuxu

Bcsi  Oorareiimas ceMbsi MEXaHU3MOB, OKPYXKAIOIIUX COBPEMEHHOTO
YeJI0BEKa, HAUMHAJIACh KOTJIa-TO C CEMH MPOCTHIX MallUH. J[peBHHME 3HAJIM pblYar,
0JIOK, KJIUH, BOPOT, BUHT, HAKJIOHHYIO IUIOCKOCTh W 3yOuarble Kojieca. OTH
HEXUTPBhIE [0 TENEPEIIHUM NPEACTABICHUSAM YCTPOWCTBA YMHOXKAIU CHILY
yesioBeka. Ho, BO CKOJBKO pa3 BBIMIPacllb B CHJIE — BO CTOJIBKO JK€ pa3
IpOUrpaciib B pacCTOSHUU. Tak TIAacUT 30JI0TOE MPAaBHIO MEXAHHKH,
3aKJIoyarolee B ce0e TEOPUI0 CEMH MPOCTHIX MAIIIHH.

#

['padux, mpuBeAeHHBIH HAa 3TOM CTpAaHMIE, €CTh HArJsJHOE BBIPAXKEHUE
3HAMEHUTOr0 mnpaBwia. 110 TOpU30HTAIBHOM OCH OTJIO)KEHA CHJIA, C KOTOPOH,

\.




HanpuUMep, HYXKHO JaBUTh Ha IUIEYO pblyara, 4ToObl MOJHATH 33JaHHBIN I'py3 Ha
3aJJaHHYI0 BBICOTY. 10 BepTHKANBHON OCH — pacCTOSHUE, KOTOPOE MPOHAET Ipu
9TOM TOYKa MPHWIOKEHUs CHUIIbL. JIMHMS, BhIpaxaromas Takyro (QyHKIIMOHAIBHYIO
3aBHCHMOCTbH, Ha3bIBACTCS THIIEPOOIIOH.

3akoH 0OpaTHOW NPOMOPIIMOHATBFHOCTA TJSAUT HAa HAC W CO IIKAJIBI
paaronpueMHuKa. Bbl KpyTHTe pydKy HACTPONKH, W CTpEiKa IBUKETCS BIIOJIb
IIKaJIbl, HA KOTOPOW JBa psiia YUCENT — METPhl M Merareplibl, IJIMHA BOJH H UX
yactoTta. JlyinHa BOJH pacTeT, yacTtora magaer. Ho mpucMoTpuTech: mpu ar000oM
CIBUI'E CTPEIKU BO CKOJBKO pa3 yBEJIMUMJIACh JJMHA BOJIHBI, BO CTOJBKO XE pa3
yIajna 4acToTa.

['paduk rumepbosabl MOXKHO YyBHAETH Ha JabOpaTopHOM cTose (U3HKa,
JIEMOHCTPHUPYIOIIETO SIBJICHHS KalMWUIAPHOCTH. B ImITaTuBEe HECKOJIBKO TOHKHX
CTEKJISIHHBIX TPYOOYEK, pPAacCIOJIOKEHHBIX B TOPSAIKE BO3pPACTaHUA TUAMETPOB.
M3BecTHO, 9TO B TOHKOM KaHAJI€ CMAauyWBAIONasl XHUAKOCTh IOJHUMACTCS TEM
BbIIlIE, YEM MEHbIlEe ero auamerp. [loatomy B caMoM y3KOM KaHajie >XKMJIKOCTh
NOJIHAJTIACh BBILLIE BCETO, B IPYIOM KaHalle, JUaMeTp KOTOPOro B JIBa pa3a OoJblile,
— B JIBa pa3a HUXKE, B TPETbEM, YTO TOJIIE MEPBOrO B TPU pa3za, — B TPH pasa
HIDKE U Tak jJajee.

Nudopmarimonnsiii Oym

Ceiiuac MHOTO TOBOpIT 00 MHPopManuoHHOM Oyme. Ilotok mHbOpMmaluu
3aXJIECTHIBACT: YTBEPKJAIOT, UTO €€ KOJNYECTBO y/IBAUBACTCSA KaKbIC ECATH JIET.
M300pasum 3TOT NPOLECC HATJIAAHO, B BUJIE Ipadrika HEKOTOPO (QyHKIIHH.

[Tpumem o0beM uHGOpPMAIIMKM B HEKOTOPBIN o 3a eauHUILy. [lockonbKy 3Ta
BEJIMYMHA TOCIYKUT HaM HA4YaJOM JAJbHEUIINX MOCTPOEHUN, OTJIOXKHM €€ Hall
HAYaJIOM KOOPJAMHAT, B KOTOPBIX OYJIET CTPOUTHCS IpaduK, MO BEPTUKAIHHONU OCH.
OTtpe30k, BBOE OOJIBIITNI, BOCCTABUM HaJ[ €UHUYON OTMETKOW TOPU30HTAILHOM
OCH, CYUTAsl, 4YTO 3TA OTMETKA COOTBETCTBYET NEPBOMY JECATKY JIET.

Eme BnBoe Oonbpliuii  OTPE30K  BOCCTABUM  HAJl TOYKOM  «IBay,
COOTBETCTBYIOIIICH BTOPOMY JIECSITKY, €Ill€ BIBOE OOJIBIINI — HAJl TOUKOU «TPH».
Hekana 3a nexanoi— u30paHHbIE HAMU 3HAYEHUS apPTyYMEHTa BBICTPOSITCS MO
FOPU30HTAIBHOM OCH B TMOPSAKE PABHOMEPHOIO HAPACTaHUS, IO 3aKOHY
apu(pMETUYECKON MPOrpPeCcCUu: OJAWH, JBa, TPH, YEThIpE... 3HAUYCHUS (PYyHKIIUU
OTJIOKATCA HAaJ HHUMH, BO3pacTasg KaXKIbli pa3 BIBOE, — IO 3aKOHY
r€OMETPUUECKOU MPOrPECCHUU: BA, YETHIPE, BOCEMb, IIIECTHALIATD...

36e30mubiii epaghux

Ckonbko 3Be3/1 Ha HeOe? OHUM U3 TIEPBBIX, KTO MOMBITAICS TOYHO OTBETHUTH
Ha ATOT BOIPOC, ObUT apeBHErpeueckuii actpoHoMm [mmnmapx. [Ipu ero xu3Hu B
co3Be3auu CKOpIMOHA BCIIBIXHYJA HOBAs 3Be3/1a. [ unmmapx ObUT MOTPSICEH: 3BE3/IBI
CMEPTHBI, OHH, KaK JIOAH, POXMAIOTCA u yMmuparor. M drodsl Oymyrmiue



MCCIIEIOBATENIA MOIJIM CJIIEAUTH 32 BOSHUKHOBEHHUEM M yracaHueM 3Be3, [ unmapx
COCTaBMJI CBOM 3B€3/IHbIM KaTasior. OH HAaCUMTAaJ OKOJIO THICSYM 3BE3/ U pa30omIl Ux
1o BUAUMOMY Oyiecky Ha miecth rpynn. Camele sipkue ['urnmapx Ha3Baj 3Be37aMu
MEPBOM BEJIMYUHBI, 3AMETHO MEHEE SIPKHE — BTOPOU, €IIE CTOJb K€ MEHEE SIPKUE
— TPEThEH U TaK Jajiee B MOpsAJIKEe paBHOMEPHOTO yObIBaHUS BUAUMOTO OJiecka —
JI0 3BE3[l, €/Ba BUIUMBIX HEBOOPY>KCHHBIM TJIa30M, KOTOPHIM ObLla MPHUCBOCHA
1IeCTasl BEJIMYMHA.

Korma ydeHbie moy4miim B CBOE PaCIOPsHKCHUE YYBCTBUTEIBHBIC TPUOOPHI
JUTSI CBETOBBIX M3MEPEHUH, CTajJ0 BO3MOKHBIM TOYHO OMPEICIATH OJECK 3BE3I.
Crajio BO3MOXHBIM CpPaBHUTb, HACKOJIBKO COOTBETCTBYET JIaHHBIM TaKUX
U3MEPEHUI TpaJMIMOHHOE paclpeAesieHue 3Be3l M0 BHIAUMOMY OJIECKY,
npousBeneHHoe Ha ri1a3.O1eHK: TOro U APYroro poja CBEAEM Ha OJHOM rpaduke.
OT Kax101 U3 MIECTU IPYIIN, HAa KOTOPBIE 3BE3/bl pacnpeaenui ['unnapx, Bo3bMeM
Mo OJHOMY THUNWYHOMY Tpencrasutento. [lo BepTukampHON ocu OyneMm
OTKJIaJIbIBaTh OJIECK 3Be3[bl B eAMHHUIAX [umnmapxa, TO €CTh €€ 3BE3IHYIO
BEJIMYMHY, TI0 TOPU3OHTAIILHON — ToKa3aHus npuOopoB. C KaKIbIM II1aroM 10
IIKaJIe 3BE3/IHBIX BEJIMYUH NPUOOp PErUCTPUPYET BO3pacTaHue Ojecka HE Ha OJIHY
U Ty € BEJIUYUHY, KaK MOTJIO Obl TIOKa3aThCsl, a MPUMEPHO B JIBA C MOJIOBUHOM
paza. OOpa3HO ToBOps, IJla3 CpaBHUBAET UCTOYHUKHU CBETA IO OJIECKY, 3a7aBasiCh
BOIIPOCOM «BO CKOJIBKO pa3?», a HE BOIIPOCOM «HA CKOJBKO?». MBI oTME4YaeM He
aOCOJIFOTHBIN, @ OTHOCUTENBHBIN NpUpocT Onecka. M korjga HaM KaKeTcs, 4TO OH
BO3pAcTacT WU yObIBAET PABHOMEPHO, B JICMCTBUTEIBHOCTH MBI IlIaraeM IO €ro
niKajie Bce Oojiee pa3MallMCThIMHU IlIaramMH, TMOKphIBas IMPU STOM TIOUCTUHE
TUTAHTCKUM JAWana3oH: B MWUIMOH MWJUIMOHOB pPa3 pa3jivy4aroTcs Mo OJecKy
MCTOYHUKH CBETA, CaMblii CJIa0bli W caMblii MOIIHBIA, BOCHPUHUMAEMBbIC
YEJI0BEYECKUM IJIA30M.

IMEeHHO B cUJly ONUCAaHHOM (DPU3MOJOTUYECKOW OCOOEHHOCTH 3BE3[bl, SAPKO
ropsiue Ha HOYHOM HeOe, HE BUIHBI JHEM, TOHYT B OCJICHNUTEIHLHOM OJiecKke
COJIHLIA, paCCEIHHOM MO HebocBoay. W TaMm W 31ech CUsIHUE 3BE3] AAC€T OJHY U Ty
e 100aBKy K cBeTy goHa. OHAKO B IEPBOM cliydae (HOUbIO) 3Ta J00aBKa BEJIMKA
M0 CPaBHEHUIO C MepiaHueM Heba, BO BTOPOM K€ (IHEM) COCTaBJsieT BeChMa
HE3HAUUTETBHYIO JIOJII0 OT COJIHEYHOTO OJiecKa (MEeHee 4eM MUJUTHAPIHYIO JTaxe
JUISL caMbIX SIpKUX 3Be3n). OTTOro K€ W TOJIOC COJINCTA, KOT/a €ro IeHUe
MOIXBATHIBAET XOP, TOHET B MHOTOT'OJIOCOM 3BYYaHHH...

Mamemamuueckue nopmpemul HOCI08UY

CoBpeMeHHass MaTeMaTHKa 3HAET MHOXECTBO (DYHKIIMI, M y KaKI0H CBOH
HEMOBTOPUMBIN OOJUK, KaK HEMOBTOPUM OOJIMK Ka)JIOTO W3 MILIUAPIOB JIIOJEH,
KUBYImMX Ha 3emisie. OQHAKO TMPU BCEM HEMOXOXKECTH OJIHOTO 4YEJIOBEKa Ha
JIPYToro y KakJioro €CTh pyKH M TOJIOBA, YIITU U pOT. TOYHO Tak ke 00JIMK Kaxa0u



(GYHKIIUM MOKHO TPEICTaBUTh CIOXKEHHBIM K3 Habopa XapakTepHbIX neranei. B
HUX MPOSIBIISIIOTCS OCHOBHBIE CBOMCTBA (DYHKIIUNA.

OYHKIMH — 3TO MAaTEMATUYECKUE MMOPTPETHI YCTOMUUBBIX 3aKOHOMEPHOCTEM,
MO3HABAEMBIX YEJIOBEKOM. UTOOBI MPOMILTIOCTPUPOBATH XapaKTEpHBIE CBOMCTBA
GbyHKUMNA, HaM TIOKa3aJloCh €CTECTBEHHBIM OOpaTUThCS K mocioBulaM. Benb
MOCJIOBUIIBI — 3TO TOXKE OTPAKEHUE YCTOMUYMBBIX 3aKOHOMEPHOCTEW, BEIBEPEHHOE
MHOTOBEKOBBIM OIIBITOM HapoJa.

«Bbllle Mepbl KOHb He cKaueT» Eciiu npeAcTaBUTh TPACKTOPHUIO CKAYyIIIETO
KOHS Kak rpaduk HEKOTOpoM (YHKIMH, TO BBICOTA CKAaYKOB B IOJHOM
COOTBETCTBHHM C MOCJIOBHIIEH OyJeT OrpaHuYeHa CBEPXY HEKOTOPOU «Mepoi». ITo
OyzneT 3HakoMbIi Tpaduk GyHKIIUUA CUHYCA.

«IlepeceB Xxy:ke HeaoceBa» Ypoxkail JMIIb 10 HEKOTOPOM MOPHI pPaACTET
BMECTE€ C IUIOTHOCTBIO IIOCEBA, Jajbllleé OH CHUXKAETCs, MOTOMY YTO IMpHU
Ype3MEpHOM TyCTOT€ POCTKM HAUYMHAIOT T[JIYNIATh JApPyr Jpyra. OTa
3aKOHOMEPHOCTh CTaHET OCOOCHHO HATJISAHOM, €clii M300pa3uth ee rpaduKoM,
IJie Yposkail mpecTaBieH Kak (QyHKIUS IJIOTHOCTH MOCEBA. YPokail MaKCUMaJeH,
KOTJa MoJjie 3acesHo B Mepy. MakcuMyM— 3TO HauOoJiblliee 3HaUeHUEe (DYHKIUU
110 CPAaBHEHUIO C €€ 3HAYEHUSIMH BO BCEX COCEHUX TOYKaX. ITO Kak Obl BeplIMHA
TOPBI, C KOTOPO# BCE JOPOTH BEAYT TOJIBKO BHU3, Ky/la HH LIArHH.

«He kpyTO HauMHal, KpyTO KOHYa» M «I ops4 Ha TOYMHE, 1a CKOPO OCTHLI»
(YHKIIMOHAJIBHBINA 3aBUCUMOCTh MAaTEMaTUUYECKUI ypaBHEHHE



O6e QyHkuMH, 3aBUCIIIKE OT BpPEeMEHH, Bo3pactaromue. Ho, kak BHIHO,
pacTi MOXKHO TO-pasHoMy. HakiIoH OgHOW KPUBOM ITOCTOSIHHO YBEJIWYMBACTCS.
Poct ¢yHkium ycunuBaeTcsi ¢ pocToM apryMmeHrta. Takoe CBOMCTBO (yHKIUU
HAa3bIBACTCS BOTHYTOCTBIO.

Hakiion nipyroit kpuBoil HEM3MEHHO yMeHbIaetcs. Poct gpynkiuu cnabeert ¢
pocToM apryMenTa. Takoe CBOMCTBO ()YHKIIMU HA3bIBAETCS BHITYKIIOCTBIO.

IIpakTHyeckasi 4acThb:

v TIpumepbl GyHKIMOHAIBLHBIX 3aBHCHMOCTEH B peajibHbIX NPoLeccax U
SIBJICHUSX

1. JlaBaiiTe pacCMOTPUM MPOLECC PA3BUTHs PEOCHKA HA MPOTSKEHUU MEPBIX
ISTH MECSIEeB JKU3HM M 3alMileM JaHHble B Tabnuiy. B pesymprate 3TOrO
MTOJTYYUM:

Bozspact | 0 Hegens | Ino 2M. 3 4. Sna
Poct. cMm | 53 55 58 61 64 66

A Teneps napaiite o ocu OY HampaBum pocT pedeHka, a mo ocu OX ero
Bo3pacT. B pe3ynbTaTe pacCTaHOBKM U COEAUHEHUS MOJYyYHUBIIUXCS TOYEK
MOJTYYUM:
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Bospacr

2. JlocTaTo4HO SPKUM TpUMEPOM (DYHKIIMOHAIBLHON 3aBUCHUMOCTH SIBIISCTCS
kapauorpamMma. OHa TIOKa3blBa€T MHTEHCHUBHOCTH M YacTOTy COKpalIeHUMN
CEPJIEYHOU MBIIIIHI BO BPEMEHHU.

3. A Ttemepp namaiite paccMoTpuMm mnpumep u3 ¢usuku. [IpencraBere ceode,
4YTO JIeJ] HArpeBaloT JIO TEMIepaTypbl IUIABJIEHUs, 3aTeM 0e3 W3MEHEHHS
TEMIIepaTyphbl MPOUCXOIUT PA3PYIICHHUS KPUCTAIIMYECKON PEIIeTKH, TO €CTh OH
HAaYMHAET MIaBUThCS. [lociie 3Toro Bojy HaYMHAIOT HAarpeBaTh J0 OoJiee BHICOKOU
TEMITepaTyphl, a 3aTeM HAaUMHACTCSI OOpaTHBIN TIpoIIecc.

Bce BrIeonrcaHHOe MOKHO MTPOMIITIOCTPUPOBATH HA TpaduKe:



KoHTpoJibHbIE BONPOCHI:
1. ®yHKUMOHATBHAS 3aBUCUMOCTh?
2. I'paduxu hyHKINNA?

JNomamHee 3axanue: bammakoB M.U. «MatemaTtuka: anredpa u Havasia
MaTeMaTHYECKOT0 aHaIN3a; reoMeTpusi»- ri1aBa 5 Ne 75 (A.B)
HuTepHeT-pecypcesb:
1. DnextpoHHas OubOIMOTEYHas cucTemMa Znanium [DIEKTPOHHBIN pecypc| —
Pexxum noctyna: https://znanium.com/ (nara oopamenus 16.09.2021r.)
Caiitbl B cetu UnTepHer:
1.Onnaitn = 6ubnuoreka  [DNEKTpoHHBIM  pecypc] — Pexum  nmocryna:
http://www.vbbooks.ru.
2.VlHTepHeT yHUBEPCUTET UH(POPMALIMOHHBIX TEXHOJOTUN [DNEKTPOHHBIN pecypc|
— Pexum gocryna: http: /www.intuit.ru.

Kpurepuu oneHuBanusi padoThl 00y4ar0IIMXCH HA MPAKTHYECKOM 3aHATHH:
OueHka «OTJIMYHO» CTABUTCS, €CIM OOYYaIOIIUWCS BBIMOIHWI padboTy B
MOJIHOM 00bEeME C COONTIOZICHMEM HEOOX0IUMOM MOCIIeI0BATEILHOCTH, MPABUIIEHO
OTBETHJI Ha KOHTPOJIbHBIE BOPOCHI, TPAMOTHO C(POPMYIIUPOBAI BHIBO/I.
OneHka «XOpOLIO» CTAaBUTCS B TOM Cllydae, €CJIid OOy4YaroIIMHCS BBIMOJTHUI
TpeOOBaHMSI K OIEHKE «OTJIWYHO», HO JOMYCTWJI OIMOKH B PEHICHUH 3ajad,
HEaKKypaTHO 0POpPMUI CoaepkaHmne paboThl, He CPOPMYIUPOBAT BHIBO/I.
OueHka  «yJI0OBJIETBOPHUTEJIBLHO» CTaBUTCS, €CIM paboTa BBHINIOJIHEHA HE
MOJIHOCTBIO M, €CJId B XOA€ padOThl ObUIM JIOMYIIEHBI CIEIYIOUUEe OMIMOKU:
3HAYMUTENIbHBIE OIIMOKM B PENIEHWU 3aj]lay, HEAKKypaTHO O(QOpMUII coaepKaHue
paboThI, HEBEPHO OTBETHJI HA KOHTPOJIbHBIE BOIPOCHKI, HE C(HOPMYTUPOBAI BBIBO/I.



OneHka «HeyAOBJIETBOPUTEIbHO» CTABUTCS, €CIH 00yJaroIuiics He
HOJIFOTOBWJICA K BBIIIOJIHEHUIO JAHHOM pabOThl, IOJyUYEHHBIE PE3yJIbTaThl HE
IIO3BOJISIOT CAENATH PABUIIBHBIX BBIBOJOB U IOJHOCTBIO PACXOASTCS C
IIOCTABJICHHON LIEJIBIO, TOKA3bIBAJI IIJIOXUE 3HAHMS TEOPETUUECKOTO MaTEpHAIa,
PYKOBOJICTBO U ITIOMOILb CO CTOPOHBI ITPENOABATENS U XOPOIIO IOATOTOBIEHHBIX
oOyuaromuxcs Hea(p(hEeKTUBHBI IO MTPUUMHE TUI0XON OATOTOBKH.
IIpakTuyeckoe 3ansaTue Ne 29
Oo0paTtHble pyHKIUM U UX TPaPUKH.

Ienu 3ansATHA:
¢ OCBOCHHE 3HaHUH 00 OOPATHBIX QYHKIHUSX;

o OBJIaJICHUEC YMEHUSIMHU N300paxxaTh rpaduku 0OpaTHRIX QYHKIHHI U
OIMMCHIBATh UX CBOMCTBA;

¢ HCIIOJB30BAHUE 3HAHMI O XapaKTepe MoBeAeHus: (GYHKIMMA I ONUCaHUsS U
aHaJIu3a peaIbHbIX 3aBUCUMOCTEM.

IHonsitue 00 oOparHoil GyHKUMHU

MpI yke CTaJIKUBAIUCH C 3a]jauei, Korja no 3aganHoi GyHkiuu f u 3ajanHomy
3HAYCHUIO €€ apryMeHTa HE00X0IMMO ObLIO BHIYMCINUTh 3HaUeHUE (DYHKLUU B
3TOM TOouke. Ho MHOrja MpuXOoauTCs CTaIKUBaThCs ¢ OOpAaTHOM 3a1aueii: HalTH 1o
U3BECTHON QyHKIMHU f 1 €€ HEKOTOPOMY 3HAUECHUIO Y 3HAUCHHE apryMEHTa, B
KOTOpPOM (PyHKIIMSI IPUHUMAET JAHHOE 3HAUYEHHUE Y.
@yHKIMSA, KOTOpasi, IPHUHAMAET KAaKA0e CBOE 3HAYCHHE B ¢IMHCTBEHHOM
TOYKe CBOeil 00J1aCTH ompe/ieIeHUsl, HA3bIBAETCH 00paTUMOil PyHKUMEN.
Hanpumep, nuneiinas GyHkuus OyAeT sBAsSThCA oOpaTumMoii pyHkuueit. A
KBaJpaTuyHas QyHKUMS WK (QYHKLIHS CUHYC HE OYJET SBISATHCA 00paTUMbIMU
bynkuusimMu. Tak Kak OJHO U TO K€ 3HaU€HUE (PYHKIIUS MOKET MPUHUMATh IIPH
pa3IUYHBIX apryMEHTaxX.

OoOparTHas pyHKumMs
[Tonoxwum, uro f ecTb HEKOTOpas Mpou3BoOJIbHAA oOpaTuMast pyHkuusa. Kaxxaomy
yucity u3 obnactu e€ 3HaueHuid y0, COOTBETCTBYET JIMIIb OJJHO YUCIIO U3 00JIaCTH
onpenenenus x0, rakoe uto f(x0) = yO0.
Ecnu Teneps Mbl Kaxk oMy 3HadeHHI0 X0 MOCTaBUM B COOTBETCTBHE 3HaueHue yo0,
TO TOJYYUM YK€ HOBYIO pyHKIuto. Hanpumep, nist muneitnon pyukuun f(x) =k *
x +b pynkius g(x) = (x - b)/k Oyaet sBasTHCS 0OpATHOM.
Ecnu HexoTopast hyHKIMS § B KaXKI0M TOYKE X 00JIACTH 3HAYECHUN 00paTUMOM
dbynkuuu f npuHUMaeT 3HaYeHHUE Y Takoe, 9To f(y) = X, TO TOBOPSIT, YTO
byHkuus g — ectb oOpatHas QyHkius K f.
Ecnu y Hac Oyzaert 3agaH rpaduk HEKOTOpoil oOpaTumoit pyHkiuu f, To 17s TOro
YTOOBI MOCTPOUTH IpaPuK 00paTHON PYHKIIMU, MOKHO MOJIb30BATHCS CIIEAYIOLIUM
yTBepkieHueM: rpaduk pynkuuu f u oopatHoit k Hel GyHKIMHU g OyayT
CUMMETPUYHBI OTHOCUTEIBHO MPSMOH, 3aJaHHON YpaBHEHUEM Y = X.



Ecnu ¢pynknus g sapnsercs o0patHoil k pyHkiuu f, To GyHKIMS g OyAeT ABIAThCA
obpatumoit pynkuuent. A ¢pynkuus f Oyaer oopatHoit k GpyHKIMU g. OOBIYHO
TOBODSIT, 4TO Be pyHKIMHU f 1 g B3aUMHO 0OpaTHBIE APYT K APYTY.

Ha crnemyromem pucyHKe peacTaBieHbl rpaduku GyHKIMHN f 1 g B3anMHO

oOpaTHBIX APYT K APYTY.
o -

y=g(x)

y=7(x)

0
xs”+ b

_—/

BriBenem cieayronyro TeopemMy:

ecan pynkuus f Bo3pacraer (M yObIBaeT) HA HEKOTOPOM MPOMEXKYTKe A, TO
OHa o0paTuma.

Obpamnuas K a pynKyus g, onpeoeyieHHan 6 od1acmu 3Hauenuil hynkyuu f,
makoice A6naemca go3pacmairouieni (Uiu cOOmeencmeeHHo yovieaiouieit)
dynkyueil.

JlaHHas Teopema Ha3bIBAECTCS TeopeMoil 00 00paTHON QyHKIMH.

RY

IIpocreiinue npeodpazoBanus rpagpukoB GyHKIMI
1) y=1(x)+ b-rpadpux pynkuuu momydaercs u3 rpadpuka GyHKIHHA Y =
f(X) myTem mapaienbHOTO IIepeHoca 3Toro rpaduka Ha BETHIHHY BA0JIL OT OV.

b

npu 3ToM, ecii b>0, To rpaduk ynkiuu f(X) + b pacnonaraercs Boiiie rpaduka
dyukuuu f(x), ecau b<0, To HIKE 3TOTO rpadUKa.

2) y=T1(x+b)-rpaduk pyHnkuuu noixyuaercs u3 rpaduka QyHKIHH y
= f(x) ¢ moMoIIbI0 TapaIeILHOTO MEpeHoca 3TOro rpaduka Ha BEIMYUHY b BIIOJIb
ocu OX, ipu 3TOoM, eciii b>0, To CABUT BJIEBO, a eciiu b<(, TO cBUT BIPaABO.
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3) y=-f(X)-rpadux cummeTpudeH rpaduky y = f(X) OTHOCUTEITHHO
ocu OX

VYka3aHHble IpeoOpazoBaHus HE U3MEHSIOT MacliTada rpapuka GyHKIUH.

Paccmotpum npeoOpazoBanus rpadukoB QYHKIIUI, KOTOPbIE U3MEHSIIOT
MaciTab rpaduka

4) y = af(x) — rpaduk ¢pyHKIMH TodydaeTcs U3 rpaduka GyHKIUU Y =
f(x) ¢ momoIbI0 pacTsKeHUs Wiu cxkatusl Tpaduka o ocu OY nponopirmoHaIbHO
K03 PULIEHTY a, TpuyeM,
ecnu a > 1, To Bce opauHaThl rpaduka af(x) yBenuuuBaroTcs B a pas, eciu a < 1,
TO YMEHBIIIAIOTCS B a Pa3.
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5) y = f(ax) — rpaduk ¢pyHkmu nosyyaercst u3 rpaduka yskiuu y = f(x) c
MOMOIIBIO PACTSHKCHHs] WM CokKaTus BAOAL ocu OX MmpomopuroHANIBHO
koddummeHTy a, npudem, eciu, a > 1, To rpaduk cxuMaeTcs B a pa3, ecinu 0 < a
<1, To pactsaruBaetcs B 1/a pas.
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6) y=|f(x) - w1 mocTpoerust 3Toro rpaduka HyXKHO IIOCTPOUTH rpaduk
bynkuuu y = f(x) 1 0oTo0pazuth oTHOcUTENbHO ocu OX Te yacTu rpaduxka,
KOTOPBIE PACTIONOKECHBI HIDKE ATON OCH.
y = y=x-3;y=[x-J

&Y A
\i
4
2
1

.l" A
- 2 a9 1 2.3 4 5 85 7 8

¥

¥

n
~
Lt o
B
.

MPOCTEUIINE ®YHKIIUU U UX TPAOUKH
1. MlocrosinHass pyHKUUs ¥ = b

y=-2
= 2. IlpsiMasi mpoNMOpPUMOHATIBHOCTD ¥ = kx

&
Vi

i .4

3. Jluneiinas pynkous y = kx + b k= 0
OO6nacth onpeneneHus: x € R

O0nacTh 4 U3MEHEHUS: vV € R




4.KBanparnunasi yHkuus y = x*

O6unacth onpeneneHus: x € R
OO6nacTp u3MeHeHus: v = 0

¥

Z
5. O0paTHasi NPONOPUHOHAJILHAS 3aBUCUMOCTD y =

x

Oo6nacThb ornpeaeneHus: x € (—,0) U (0,+w)
Oo6nacThb |2 U3MEHEHHs: v € (—w0,0) U (0,+w)
I
\5\\
\
BAPUAHT -1 BAPUAHT — 2
1.IToctporiTe rpadux ¢ynkuuu | 1.IToctpoiite rpadux byHKUIMN
y=x-2,5. YKaXUTe KOOPJAUHATHI TOUEK | y=—x+15. VYKaxKUTe KOOPIAMUHATHI

nepeceyeHuss  rpauka C  OCAMHU
KOOpAMHAT.

2. Tlocrpoiite rpaduku  GyHKIUN
y=x’-4 W  y=—x+2  YKaXHTE

KOOPJIMHATBI TOYEK MEPECEUCHUs] ITHX
rpaduKoB.

3. Haiigure ¢yHkuoo  oOpaTHYIO
JTAHHOW U TIOCTPOMTE rpaduKU JaHHBIX
GbyHKINNA B OHOM CHCTEME KOOPIUHAT.

y=6x-1

4. Tlapabony y = x? mepeHecTH
mapajuIeNabHO caMoi cebe BIOIb OCH
OpIMHAT BHU3 HA 4 €VHMIIBL
3anMInKMTe HOBOE ypaBHEHHE MTAPaOOJIbI.

5. Haiigure ¢yHKu0  oOpaTHYIO

JIAHHOM: y =3x—2

TOYCK IICPCCCUCHUA Fpa(i)I/IKa C 0OCiIAMH
KOOpOHHAT.

2.

2
y=—x"+4
KOOPJIMHATBI TOYEK MEPECeUCHUs] ITHX
rpauKoB.

byHKIII
YKaKUTE

rpauku
y=x-2

[TocTporite
u

3. Haitgure dyHKkuuio  00paTHYIO
JAHHOM U TOCTpONTE rpaduKH JaHHBIX
GbyHKINNA B OTHOM CHCTEME KOOPIUHAT.

y=3x+3

4. Tlapabony y = x? IepeHecTH
napajuIeNbHO caMoi cebe BIOIb OCH
OpIMHAT BBEPX Ha 3,5 eJIMHUIIBL.
3anuInKMTe HOBOE yPAaBHEHHE MapabOJIbL.

5. Haiinure ¢yHKIIMI0O 0OpaTHYIO

JITAHHOM: y =5x+8




6. IlocTpoiite rpabuk QyHKIUH y = —g. 6. IToctpoiite rpaduk GyHKIUU y :E.

X
Kakoe 3Hauenue npunHuMaer Qynkius | Kakoe 3HaueHue npuHUMAeT (PyHKIUSA
npu x=1,5 npu x=2,5

KoHTpoJsibHBIE BONIPOCHI:

1. ITokaxkute, 4To 1751 GYHKIUH Y = 5X — 3 cymiecTByeT oOpatHast QyHKIUS, U
HaWJINTE €€ AHAIUTUYECKOE BBIPAKEHUE.

2. TlokaxwuTe, 4To 11 PyHKIUH y = X2, TJI€ X IIPUHAIIEKUT IIPOMEKYTKY

(-o0; 0], cymiecTByeT oOpaTHast GYHKIIHS, ¥ HAHJAUTE €€ aHATUTHYECKOE
BBIPAXKEHUE.

JomamHee 3axanue: bammakoB M.U. «MatemaTtuka: anreOpa u Havasna
MaTEeMaTUYECKOTro aHaju3a; reoMmeTpusi»- riasa S Ne 75 (A.b)
NuTepHeT-pecypcebl:

1. DnektpoHHass OubnHoTeyHass cucrema Znanium [DJIEKTPOHHBIA pecypc| —
Pexxum nocryna: https://znanium.com/ (nata odpamienus 16.09.2021r.)

Caiitbl B cetu UnTepHerT:
1.Onnaiin~ Oubnmoreka  [DnekTpoHHBIM  pecypc] — Pexum  pocryna:
http://www.vbbooks.ru.
2.MlaTepHeT yHUBEpCcUTET MHGOPMAIIMOHHBIX TEXHOJOTUN [DNEKTPOHHBIN pecypc|
— Pexxum pgocrtyna: http: /www.intuit.ru.

Kpurepuu oneHuBanusi padoThl 00y4ar0IIMXCH HA MPAKTHYECKOM 3aHATHH:

OueHka «OTJIMYHO» CTABUTCS, €CIM OOYYaIOIIUNCS BBIMOIHWI padoTy B
MOJIHOM 00bEeME C COONTIOZICHMEM HEOOX0IUMOM MOCIIEeI0BATEILHOCTH, MPABUITEHO
OTBETUJI HA KOHTPOJIbHBIE BOIPOCHI, TPAMOTHO C(HOPMYITHPOBAI BHIBOI.

OuneHka «XOpoWIO» CTaBUTCA B TOM CiIy4ae, €clii OOy4arOU[MHCs BBIOJIHUI
TpeOOBaHMSI K OLEHKE «OTJIWYHO», HO JOMYCTWJI OIIMOKM B pEUICHUH 3ajady,
HEaKKypaTHO 0(pOpMUII cofiepkaHue padboThl, HEe CHOPMYITUPOBAIT BHIBOI.

OueHka  «yJAOBJIETBOPHTEJIbHO» CTaBUTCA, €ciau paboTa BBINOJHEHA HE
MOJIHOCTBIO M, €ClId B XOAe paOOThl ObUIM JTOMYILIEHBI CIEAYIOLUE OMIMOKH:
3HAUWTEbHBIE OIIMOKH B PEIICHUM 3aj]lay, HEAKKypaTHO OGOpMHII COAEpKaHue
paboThbl, HEBEPHO OTBETUJI HA KOHTPOJIbHBIE BONPOCHI, HE CPOPMYIUPOBAI BHIBOJIL.
OneHka «HeyJAOBJIETBOPUTEIbHO» CTaBUTCS, €CIM 00yJarouiics He
MOATOTOBHJICS K BBITIOJTHEHUIO JTAHHOM pabOTHI, OJyUYECHHBIE PE3yJIbTaThl HE
MO3BOJISIIOT CAENATH MPABUIIBHBIX BBIBOJOB M MOJHOCTBIO PACXOMISTCS C
MIOCTABJIEHHOW LIEJIBIO, TOKa3bIBAJI IIJIOXUE 3HAHMS TEOPETUUECKOTO MaTEpHAIa,




PYKOBOJICTBO M TOMOILb CO CTOPOHBI IPENOJABATENS U XOPOLIO MOArOTOBIEHHBIX
oOy4Jaronuxcs Hed(PPEKTUBHBI MO MPUYUHE TIIOXOU MOATOTOBKH.

IIpakTuueckoe 3ansaTue Ne 30
OobaacTe onpenesieHus Jorapupmudeckux GyHKuui.

Leab 3aHATHSA - OBIaJICHIE YMEHUSIMU H300pakaTh rpaduk JorapupmMuueckoin
(GYHKIIUHM 1 IPUMEHSTH €€ CBOICTBA MPH PEIICHUH 3a]1aY;

KpaTKI/Ie TCOPETHYECCKUE CBCACHUSA

Onpenenenue Oynkuusa y = log . X, rae a > 0, a £ 1, Ha3bIBaeTcs
JorapupMUYECKOH.

I'paduk v cBo¥icTBa HVHKIIMHU IIpU a>1
\
y

y = log.,x

a>1

=]
y >

0 1 ab
1. D(f) =R,
2. E(f) =R

3. I'paduk pynkumm npoxoaut yepes Touky (1;0)
4, OyHKUMS BO3pacTaromias

I'paduk u cBorictBa dyHKIMHU 1ipu 0 <a<l

1. D(f) =R,
2. E() =R



3. I'paduk pynkumu npoxoaut yepes Touky (1;0)
4, Oynkums yObIBaromas
Bapuantsl 3aganuii
Ne 1. CpaBHUTB 3HAUEHUS BBIPAKEHUN
A)logs7wulogs15
b)log 1z, 3 ulog 125
No 1. CpaBHUTB 3HaUEHHS BBIPAKEHUN
A)logs9muloga7
b)log iz 11 mlog 139
Ne 2 IMocTpouts rpadguk GyHKIMM 1 ONUCATh CBOMCTBA
Y=logsx-2
Ne 2 ITocTpouts rpaguk QpyHKIIMHU 1 ONKUCATh CBOMCTBA
Y=logs(x-1)
Ne 3 Pemuth rpaduuecku ypaBHEHHE
log1sx=x-6
Ne 3 Pemnts rpadguuecku ypaBHEHHUE

|Og 1/3X=X—4

KoHTpoJibHBIE BONIPOCHI:

1. Jlorapudmuueckast pyHKUus U ee rpaduxk.

Jomamnee 3aganue: bammvakoB M.U. «KMarematuka: anredpa u Hadana
MaTeMaTUYECKOT0 aHaIn3a; reoMeTpusi»- riiasa 5 Ne 75 (A.b)
HNuTepHeT-pecypcesnl:
1. DnektponHass OuOnmoTeyHass cuctema Znanium [DIEKTPOHHBIN pecypc| —
Pexxum noctyna: https://znanium.com/ (mata obpamenus 16.09.2021r.)
Caiitbl B cetu UHTEpHET:
1.Onunaiin~ Oubnmoreka  [DnekTpoHHBIM  pecypc] — Pexum  pocryna:
http://www.vbbooks.ru.
2.VlaTepHeT yHUBEpCUTET MH(GOPMAIIMOHHBIX TEXHOJOTUN [ DIEKTPOHHBIN pecypc|
— Pexxum noctyna: http: //www.intuit.ru.

Kpurepuu ouenuBanusi padoTbl 00y4ar0IMXcsl HA MPAKTHYECKOM 3aHATHM:



OuneHka «OTJIMYHO» CTAaBUTCS, €CIAM OOYyYarOIIMKCA BBINOTHWI pPaboTy B
IIOJTHOM 00beMe C COOJI0JICHHEM HEO0OX0IMMON MOCIIeI0BATEIbHOCTH, IPABUIHHO
OTBETHJI Ha KOHTPOJIbHBIE BOMIPOCHI, TPAMOTHO C(OPMYIHPOBAI BHIBOI.

OneHka «XOpoIIO» CTAaBUTCS B TOM Cllydae, €CiM OOy4YaroIIMKCS BBITOJIHUII
TpeOOBaHUS K OIIGHKE «OTIUYHO», HO JOMYCTHJI OMIMOKM B pPEUICHUU 3ajad,
HEaKKypaTHO 0(hopMuII cosiepkaHue padoThl, He chOpPMyINPOBaAI BBIBO/I.

OuneHka  «y/AOBJETBOPUTEJBHO» CTaBUTCS, €CIM paboTa BBIIOJHEHA HE
HOJHOCTBIO M, €ClIM B XOjA€ padoThl OBLIM JOMYILEHBI CIEAYIOIME OLIMOKH:
3HAYUTENbHbIE OIIMOKH B PEIICHUHU 3a]a4, HEaKKypaTHO O(OpPMUI COJEp:KaHue
paboTHl, HEBEPHO OTBETUI HAa KOHTPOJIbHBIE BOIIPOCHI, HEe C(HOPMYINPOBAI BBIBO/I.
OneHka «HeyJAOBJIETBOPUTEIbHO» CTABUTCS, €CIH 00yJaromuiics He
MOJITOTOBUJICA K BBITIOJTHEHUIO JAHHOM pabOThI, MOYYE€HHbIE PE3yIbTaThl HE
MO3BOJIAIOT C/IENIaTh MPABUIIBHBIX BBIBOJIOB M MOJHOCTHIO PACXOISATCS C
MIOCTaBJICHHOM IEJIbIO, TIOKA3bIBAN TUIOXKE 3HAHHS TEOPETHYECKOTO MaTepHuara,
PYKOBOJICTBO U IOMOIIIb CO CTOPOHBI ITPENoaBaTelis U XOPOIIO HOArOTOBIEHHBIX
oOyuaronuxcs Hea(p(HEeKTUBHBI IO IPUYKUHE TVI0XON OATOTOBKH.

IIpakTnueckoe 3ansaTue Ne 31
Pazanunblie BUAbI MHOTOTPaHHUKOB. UX n3oo0paxenusi. CeueHusi, pa3BepTKH
MHOTOTPAHHUKOB.

Heab: oTpaboTKa HABBIKOB MOCTPOCHHUSI MHOTOTPAHHUKOB U UX CEYEHUH, pa3BUTHE
IPOCTPAHCTBEHHOT'O BOOOpaXKEHUSI.

IHopsinok BbINOIHEHHS PA0OTHI.
1. PaccmoTpuTe TEOpeTHUECKHM MaTepuan Mo TeMe W TPUMEPhl PEIIeHUs
3a/1a4 (MPUBEICHBI HIKE).
2. Pemurte camocrosiTenbHyo padory. Odopmute peiieHne MHChbMEHHO B
TeTpau.
Xoa padoThl.
Teopernueckuit MaTepual
MHOrorpaHHMKOM Ha3bIBAETCS TEJO, FPAHUIIA KOTOPOTO COCTOUT U3 KOHEYHOTO
YKCJIa MHOTOYTOJBHUKOB. DTH MHOTOYTOJIHUKH HA3bIBAIOTCS FPAHSIMHU, a UX
CTOPOHBI — pedpaMu, NX BEPIIUHBI — BEPIIMHAMU MHOTOTpaHHuKa. OTpe3KH,
COCIUHSIONINE BEPIIMHBI HE JIS)KAIME B OJJHON IPaHu, Ha3bIBAIOTCS
AUATOHAJISIMH MHOTOTpaHHUKA. Pa3BepTKOii MOBEPXHOCTH MHOTOTPAHHUKA
HA3bIBAIOT TUIOCKYIO (DHUTYpy, MOJYYCHHYIO TPU COBMEMIEHUH C TUIOCKOCTHIO
gepTe)ka BCEX TI'paHeld MHOTOTPAaHHHMKA B TOCIEAOBATEIHLHOCTH MX
pacIoJIOKEHUsI Ha MHOTOTPAHHHUKE.

Hanpumep: Pa3BepTkoii mMpaMubl SBIISICTCS TUIOCKas Gurypa, Koropas
MOJTy4YCeHA OTJI0KEHUEM OOKOBBIX I'PAHEH B INTOCKOCTh OCHOBAHMSI, TJC KaXKaas
OOKOBas rpaHb TaK K€ COCIMHEHA OOIIel CTOPOHON ¢ OCHOBAHHUEM.


https://www.calc.ru/Geometricheskiye-Figury-Piramida.html
https://www.calc.ru/Geometricheskiye-Figury-Piramida.html

Pa3BepTka moBepxHOCTH MPAMON NPU3MBI PEACTABIIAET COOOM MIOCKYIO
burypy, COCTaBIECHHYIO U3 OOKOBBIX IPaHEN — MPSIMOYTOJILHUKOB U JIBYX PaBHBIX
MEXIy cOO0M MHOTOYTOJIbHUKOB OCHOBaHUH.

1 I
1 | 1
1 | 2 | a | 3 b
— .
a c @ c
Mapannenenunen. PassepTka napannenenvneaa. pI/IC. 1

IHocTpouTh cevyeHrne MHOTOTPAHHUKA IJIOCKOCTBHI0 — 3TO 3HAYUT YKa3aTh TOUKHU
nepeceueHusl CEKyIIeH MIOCKOCTU ¢ peOpaMu MHOTOTPaHHUKA U COSAMHUTD 3TU
TOYKHU OTpPE3KaMU, IPUHAIJICKAIIUMH TpaHsIM MHOrorpanHuka. Haubomnbiiee
YUCIIO CTOPOH MHOT'OYT'OJIbHUKA MOJIYYEHHOTO B CEYEHUH MHOTOTPAaHHUKA
IJIOCKOCTBIO, PABHO YMCITy TpaHel MHOTorpanHuka. [lpasuiia nocrpoenus
CeYCeHUH MHOTOIPAHHUKOB:

1) mpoBOAUM TIpsIMBbIE YEPE3 TOUKHU, JICKAITUE B OJHOM MIOCKOCTH;

2) uIleM npsiMble TIEpeceyeHus MIIOCKOCTH CEUCHUS C TPAHsIMU MHOTOTPAHHUKA,
JUUISL ATOTO: @) UIIEM TOYKH MepeceueHusl NpsiMoil MpUHAJIeKAIIECH MIOCKOCTH
CEUYEHUS C MPSAMOM, MPUHAJIEKAIIEH OAHON U3 TpaHel (JieKalllue B OJTHOU
MJI0CKOCTH );0) MapajuiesibHbIE TPAHU TJIOCKOCTh CEUEHUs TIepECceKaeT 1o
napasuielibHbIM NpsiMbIM. 3agaual.

[Toctpouts cedenne mpsmMoyroiapHoro mnapamienenunena ABCDA;1B1CiD;
IJIOCKOCTBIO 0, TpoxoAsuier vepe3 BepminHbl A, C M BHYTPEHHIOIO TOYKy M

D, G
Ay M H i
: // / B
i
A ‘ B
pedpa A;1B; (puc.) Puc. 78 Pemenne: CeyeHne IIIOCKOCTH O €

JBYMsI TpaHsIMH NojtyduM, noctpouB oTpe3k AC u AM. TToCKONbKY IIOCKOCTH


https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%259F%25D1%2580%25D0%25B8%25D0%25B7%25D0%25BC%25D0%25B0

rpaneii ABCDu A:B1CiD; mnapamnensHpl, TO napayielbHbl M WX JIMHUU
HEPEeCceYeH sl ¢ IIIOCKOCThIO o, 1modToMy, noctpouB MN || AC u otpezok MC,
noyiyunm ceuenue - Tpaneunro AMKC.

ITupamuaa.

1) OokoBasi MOBEPXHOCTb Sgox. PaBHA CyMME ILIOIIAJACH OOKOBBIX
. 1
TpaHeH MUPAMUIBL; Seox = EPOCH,-h 60K,

2) TOJTHAS TIOBEPXHOCTD S oy, =Soc. Seox.; _LIPAMAast pu3mMa.

i
|
B

-1
BbokoBas moBepXHOCTb Sgox =Pocu. H; \
[ToHast TOBEPXHOCTD Spom.=2Socn. Seox.;

3az1amm AJIA CAMOCTOATECIBHOI'O PCIICHUA

No 1.HauepTuTh 3a1aHHYIO0 pa3BEPTKY B TeTpadb. OnpenennTs BUJ 3a1aHHOTO
MHOTOTPaHHMKA U CAENATh €r0 YEPTEK.

1) Uomw 207 g 2)

Ne2.Pemmnts 3anauy:
1).ITocTpoiiTe ceueHre MUupamMuIbl O 3aJaHHBIM TOYKaM.


http://www.mathematics-repetition.com/wp-content/uploads/2012/04/385book2.jpg
http://www.mathematics-repetition.com/wp-content/uploads/2012/04/380book1.jpg

c

2).B npsmoii TpeyrojibHOM IpU3Me B OCHOBAHUU JIEKUT MPSIMOYTOJIbHBIN
TPEYTONBHUK ¢ THIIOTEHyY30H 10 cM 1 npunexamum yriom 30°. Haiiaute BrIcOTY,
€CJIi OHA paBHa OOJIbIIEMY KATETY.

3). B npaBuibHOM YeTHIPEXYTOJIbHON MHpaMuUe CTOpOHA OCHOBaHMsI paBHa 10 cMm,
a 6okoBoe pedpo-13cm. Haitnure anodemy nmupamuibl.

KoHTpoJibHBIE BONIPOCHI:
1. Buasl MHOTOIpaHHUKOB?

2. IlpaBuiio mocTpoeHusi MHOTOTpaHHUKA?

Jomamnee 3aganue: bammvakoB M.U. «Marematuka: anredpa u Hadaia
MaTeMaTHYECKOT0 aHaIn3a; reoMeTpusi»- riiasa 5 Ne 75 (A.b)
HNuTepHeT-pecypcebl:
1. DnextpoHHas OubIMOTEYHAss cucTtemMa Znanium [DJIEKTPOHHBIN pecypc| —
Pexxum nocryna: https://znanium.com/ (nata obpamienus 16.09.2021r.)
CaiiTel B cetu UHTEpHET:
1.Ounaiitn Oubnmoreka  [DnekTpoHHBIM  pecypc] — Pexum  pocryna:
http://www.vbbooks.ru.
2.MlaTepHeT yHUBEpCcUTET MH(GOPMAIIMOHHBIX TEXHOJOTUN [DNEKTPOHHBIN pecypc|
— Pexxum pgocryna: http: /www.intuit.ru.

Kpurepuu oueHuBanusi padoThl 00y4ar0IMXCH HA MPAKTHYECKOM 3aHATHH:
OueHka «OTJIMYHO» CTaBUTCS, €CJIM OOYYarolMUICS BBHITIOTHUI paboTy B
MOJTHOM 00BbeME C COOJIF0CHUEM HEOOXOAUMOM MOCIeI0BATEIbHOCTH, MPABUILHO
OTBETUJI HA KOHTPOJIbHBIE BOMPOCHI, TPAMOTHO C(DOPMYITUPOBAT BHIBOI.
OueHka «XOpoIlIO» CTaBUTCS B TOM Cjydae, €Clid OOy4YaroUIUHCS BBITOJHUI
TpeOOBaHUSI K OIICHKE «OTJIMYHO», HO JOMYCTHJI OIIMOKM B PEUICHUH 3ajaad,
HEAKKypaTHO 0QOpMUI coAepkaHne paboThl, HE CPOPMYIUPOBAT BHIBO/I.
Ouenka  «yJAOBJIETBOPUTEJNbHO» CTaBUTCA, €cau paboTa BBHITIOJHEHA HE
MOJIHOCTBIO M, €CIIU B XOje PabOThl ObUIM OMYIIECHBI CIEAYIONUE OIIMOKU:
3HAYWTEIbHBIC OIMIMOKA B PEIICHUH 3a7a4, HEaKKypaTHO O(QOPMHUI COJAEpKAHUE
paboThI, HEBEPHO OTBETHJI HA KOHTPOJBHBIE BOMPOCHI, HE C(HOPMYITUPOBAIT BEIBOI.



OneHka «HeYT0BJIEeTBOPUTEIbHO» CTABUTCS, €CJIA 00yJaIONTUICS HE
MOATOTOBUJICS K BBIMOJHEHUIO JAHHOM pabOThl, MOJyUYE€HHbIE PE3YJIbTaThl HE
MO3BOJISIIOT CJENATh MPABUIBHBIX BHIBOJOB M MOJTHOCTHIO PACXOISITCS C
MOCTABJICHHOMN LIEJIBI0, TOKa3bIBAJI IIJIOXUE 3HAHMS TEOPETUUECKOTO MaTepuara,
PYKOBOJICTBO U MTOMOIIb CO CTOPOHBI MIPEMNOIaBaATENs U XOPOIIO MOITOTOBIEHHBIX
oOy4aronuxcs Hed(pPEeKTUBHBI 1O MPUYUHE TIIOXOU MOATOTOBKH.

IpakTnyeckoe 3ansaTue Ne Ne32
CuMmeTpusi TeJ1 BpallleHUs U MHOTOTPAHHUKOB
Lenb paboTel: PaccMoTpeTh BUBI CHMMETPUNA B IPOCTPAHCTBE U
MHOTOTPaHHHUKOB; BBITTOJIHUTH 33JaHUsI IPAKTUIECKON pabOTHI.
OcHOBHbIE TeOopeTHYECKNE CBe/ICHNS.

JIBUKeHHeM Ha3bIBaeTcsl Mpeodpa3oBaHue, MPU KOTOPOM COXPAHSIIOTCS
PACCTOSIHUSI MEKITY TOUKAMM.

[lon nBMKEHHMEM MPOCTPAHCTBA MOHUMAETCA OTOOpaKEHHE MPOCTPAHCTBA
Ha ce0si, mpu KoTopoM JroObie nBe Touku A u B mepexomst (ortobpaxarorcs)
B Hekue Touku Al u Bl tak, uro|/AB|=|A1B1|.

IIpu nBMAKEHUN B NPOCTPAHCTBE

- IPSIMBIE NIEPEXOJIAT B IIPSIMBIE,

- IOJIyNPSIMbIE — B MOIYIPSIMBIE,

- OTPE3KH — B OTPE3KH,

- COXPaHSIOTCS YTJIBI MEXKY MPSMBIMH.

Bujbl 1BHKeHHsI B IPOCTPAHCTBE

1. IlenTpanbHas CUMMETPUS 2. OceBas cuMMeTpust (CUMMETpUS
(cuMMeTpUsI OTHOCUTEIIBHO TOUYKH): OTHOCHUTEIHHO MPSIMOiN):

A
N\

3. 3epkasibHasi CHMMETPHS 4. TTapanienbHbIN IEPEHOC (TOYKH
(cuMMeTpHsI OTHOCUTEIIBHO MIEPEHOCSTCS Ha JIAaHHBIN BEKTOD):
IIJIOCKOCTH):




IIpumep 1.Eciu B 3TOM KOOPAMHATHOW CUCTEME JaHa
touka A(1;8;10), To B...

1. ...1leHTpaIbHONW CUMMETPUN OTHOCUTEIFHO HaJasa
KOOpJMHAT TOUKa A TIEpEXOIUT B
touky AO(—1;—8;—10).

2. ...0CEBOM CHMMETPHUHU OTHOCUTEIIBHO

ocu OX Touka A mepexoauT B
Touky AX(1;—8;—10).

ocu Oy Touka A mepexoauT B
touky Ay(—1;8;—10).

ocu Oz Touka A mepexoIuT B
touky Az(—1;-8;10).

3. ...B 3epKaJbHOW CUMMETPUN OTHOCUTEIHHO
KoopauHaTHOH miockoctH (XOY) Touka A mepexoauT B
Touky AXoy(1;8;—10).

KoopauHaTHOH miockocTr (YOz) Touka A mepexoauT B
Touky Ayoz(—1;8;10).

KoopauHaTHOH miockocTr (XOz) Touka A mepexoauT B
touky Ax0z(1;—8;10).

Cummempus — 3T0 3aKOHOMEPHAsl IOBTOPSEMOCTb JJIEMEHTOB (MJIH
yacrei) puryposl MM Kakoro-indo resa, Npu KoTopou ¢purypa copmeraercs
camMa ¢ co00il mpM HEKOTOPBHIX Npeodpa3oBaHUAX (BpallleHHE BOKPYI OCH,
OTpaKeHHe B IVIOCKOCTH).

[TonsiTue cumMMeTpuM BKIIIOYAaeT B ce0s Takue TMOHATHS, KakK: Ocb
CUMMEMPUU, YEHMP CUMMEMPUU U NIIOCKOCb CUMMEMPUL.

1) Och cummeTpum - BooOpakaemasi 0Chb, IPHU MOBOPOTE BOKPYT KOTOPOI
Ha HEKOTOPHIH yroJi, (purypa COBMEIIAETCs cama ¢ Co00i B MpOCTpaHCTBE ()

2) IleHnTp cMMMeTpPHUM - 3TO TOYKA BHYTPU MHOTOIpaHHUKA, B KOTOpPOH
IIEPECEKAIOTCST M JEJSATCS  IIOINOJIaM  MPSIMBIE, COEAUHSIOIIME OJMHAKOBBIC
AJIIEMEHTBl MHOTOIpaHHUKA (rpaHu, pédpa, yrisl) (C).

3) Il1ockoCTHL CUMMETPHM JIEJIUT MHOTOIPAHHUK Ha 2 3€pKajbHO PaBHbIC
yactu (P).

Cummerpus B KyOe.

a) llenTp cummeTpuu (LEHTP
Ky0a) - TOuKa MpeceyeHus
nuaroHaiiei kKyoa.




0) IlnockocTn cummetpuu (9): 1)
3 IIOCKOCTH CHMMETPHH, :

\

MMpOXOoaAUC 4€PE3 CCPCANHBI = -

napasuiesIbHbIX pedep; 2) 6 L
TUTOCKOCTEH CHMMETPHH,

MIPOXOIAIINE Yepe3 -
MPOTUBOJIEKAIINE pedpa.

B) Ocu cummerpun (13): 1)3 ocn,
MPOXOJAIINE YEePE3 LIEHTPbI
MPOTUBOJICKAIIUX rpaHelt; 2) 4
OCH CUMMETPUH, TPOXOISIIINE
yepe3 MPOTUBOJICIKALIUE
BepInHEL; 3) 6 ocelt, mpoxoAsIue
4yepes3 CepeauHbl Ipo-
THUBOJISKAIIUX PEOED.
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CummMerpusi B napajuiesienumnesne.

a) LleHTp cCUMMeTpPHM - TOUKA :
MepEeCEUYEHUs TUaroHanen A
IPSIMOYTOJIBHOTO Mapajlieienunesaa.

0) [l1ockocTh cuMMeTpuM. 3

MJIOCKOCTH CUMMETPHUH, IPOXOASIINE
yepe3 cepe/IMHbI MapauieIbHbIX pEdep.

Nmmmmm e m ==

B) Ocu cummeTpum. 3 0CU CUMMETPUH,
MPOXOIAIIME Yepe3 TOUKU MEPECECUCHUS
JTIHaroHaJiel MPOTUBOJIEKAIUX TPAHEN

Cummerpus B mpu3me.

1) CummeTpusi npsiMoOil NPU3MBI.
OnHa I0CKOCTh CUMMETPHH,

MPOXOISIIAs Yepe3 CEPeIUHbI OOKOBBIX :
peoep.

R TR, |
|
|

2) CumMeTpus NPABWJIBHOM NPU3MBIL. AN
a) llenTp cummerpun. [Ipn yétHom ,
4HCIIe CTOPOH OCHOBAHMS LIEHTP |
CUMMETPHH - 3TO TOUKA NIEPECECUEHNUS
JIAArOHAJIEN TPABUJILHOM MPU3MBL.

U, .
’




0) IlnockocTn cummeTpuu: 1)
IUTOCKOCTB, MPOXOIAIIAs Yepe3
cepearHbl O0OKOBBIX pEOED; 2) TIpu
4ETHOM YHCJIe CTOPOH OCHOBAHMS -
TUTOCKOCTH, TIPOXOJISIINE Yepes
pOoTUBOJIeKAIHE PEOpa.

B) Och cCHMMeTPHHM: a) IPU YETHOM
YUCIIE€ CTOPOH OCHOBAHMS - OCh
CUMMETPHUH MPOXOJUT Yepe3 LEHTPHI
OCHOBAaHMI{; 0) OC CHMMETPHH,
IIPOXOJSIINE YEPE3 TOUKH IPECCUCHUS
JMaroHajel IpOTUBOJICKAINX
OOKOBBIX IpaHeH.

CummMmerpusi B mupamMme.

a) IliockocTH cCUMMeETPHMU: IIpU
YETHOM YHUCJIE CTOPOH OCHOBAHUS — a)
TUTOCKOCTH, TIPOXO/ISIIHNE Yepes3
MPOTUBOJIEKAIINE OOKOBBIE pedpa, u 0)
TUTOCKOCTH, TIPOXOISIINE Yepe3
MeJMaHbI, IPOBEICHHBIE K OCHOBAHUIO
IPOTUBOJIEKAIINX OOKOBBIX I'paHeil.

0) Och cuMMeTpHUM: IPU YETHOM YHUCIIE
CTOPOH OCHOBaHHS — OCbh CUMMETPUHU
MPOXOJUT YEPE3 BEPILINHY MTPABUIIBHOM
MAPaAMUJIBI U IEHTP OCHOBAHUSI.

3allaHI/ISI AJIS1 BBINIOJTHCHUSA

Bapuanr 1 Bapuanr 2
B xoopauHaTHOM cucTeMe J1aHa B xoopauHaTHOM cucTeme J1aHa
touka A(2;11;16). touka A(11;4;4).

Onpenenu KOOpAUHATHI TOYEK, B
KOTOpbIE TIEPEXOAUT TOUKa A B...

l. ...neHTpanbHON CUMMETPUH
OTHOCHUTEJIbHO Hayasia

KOOpJMHAT: | ;| ;‘

2. ...0CEBOM CUMMETPHUU OTHOCHUTEIIHHO

Onpenenu KOOpAUHATHI TOYEK, B
KOTOpbIE TIEPEXOAUT TOUKa A B...

l. ...neHTpaIbHON CUMMETPUH
OTHOCHUTEJILHO HaJyaJia

KOOpJIUHAT: | ;‘ ;‘

2. ...0CEBOM CUMMETPUU OTHOCHUTEIHHO




ocnOx:| ;| ;|

ocnOy:| ;| ;|

ocu Oz: | X ;|

3 ...B 3epKaJIbHOI CUMMETPUHU
OTHOCHUTEIHHO

KOOPJAMHATHOMU

IJIOCKOCTH (xOy):| ;| ;‘

KOOPJMHATHOMU

TIJIOCKOCTH (yOz):| ;| ;|

KOOPAMHATHOMN

TUTOCKOCTH (XOZ):| ;| ;|

ocqu:| ;| ;|

ocnOy:| ;| ;|

ocu Oz: | ;| ;|

3 ...B 3epKaJIbHON CUMMETPUH
OTHOCHUTEIBHO

KOOPJMHATHOMU

MJIOCKOCTH (xOy):| ;| ;‘

KOOPJAMHATHOU

IIJIOCKOCTH (yOz):| ;| ;|

KOOPANHATHOM

TUTIOCKOCTH (XOZ):| ;| ;|

Jan xkyo ABCDA1B1C1D1.
B1 C,
A E Dy
;S c
A - D

1. C moMOIpI0 KaKuX OBIDKCHUN
BepmmHBIB,B1,C1,C mepexoast

COOTBETCTBEHHO B
BepmmHbl A,Al1,D1,D?

[ CUMMCTPHA OTHOCUTCIBHO OCHU
[ BCE Ha3BaHHBIC JABUXKXCHMUA

[ cumMeTpust OTHOCHUTEJIBHO
TOYKH

[ cummerpus OTHOCUTEJIBHO
ILIOCKOCTH

[ HM OJHO W3 Ha3BaHHBIX

Han xyo ABCDA1B1C1D1.
B, C,
A E Dy
;7S R c
A - D

1. C moMoOIp0 KaKuX ABIDKCHUU
BepmHBIB,B1,C1,C mepexoasat
COOTBETCTBEHHO B

BepmmHbl A,Al1,D1,D?

[ cuMMmeTpus
TJIOCKOCTH

[ Bce Ha3BaHHbBIC JIBMIKCHUS

[ cumMmerpus

OTHOCHUTCIIBHO

OTHOCHUTENBHO
oCcH

" mapajIeIbHbIN IEPEHOC

" HH u3

OIHO Ha3BaHHBIX




JBUKEHUH
[ mapaJuIeIbHBIN ITEPEHOC

2. C mOMOIIBIO KAKUX OBHM)KECHUN
BepmnHbIAL,B1,C1,D1 nmepexoast
cooTBeTcTBeHHO B Bepiuubl C,D,A,B?

" Bce Ha3BaHHBIE JBMIKEHHUS

" CUMMeTpHUS OTHOCUTEIBHO OCH

" mapaJuieapHBIN TTepeHOC

T cumMmeTpus OTHOCHUTEIBHO
TOYKH

© cummeTpus OTHOCHUTEIBHO
TIOCKOCTH

© HM OOHO W3 Ha3BaHHBIX
JIBIDKCHUH

3. C moOMOIIBIO KaKuX JABIDKCHUU
BepmmHBIA,B,C,D nepexoast
COOTBETCTBeHHO B Bepiunbl C,B,A,D?

 HM OZHO U3 Ha3BaHHBIX
JIBIDKEHUN

T cuMmmeTpus OTHOCHUTEJIHHO
IJIOCKOCTH

" mapanienbHBIA IepeHoC

" cumMmeTpus
TOYKHU

" cMMMETpHSI OTHOCUTEIIEHO OCH

OTHOCHUTCIIbHO

" BCe Ha3BaHHBIE ABIKECHUS

NBUKEHUH
[ cuMmMeTpus
TOYKH

OTHOCHUTCIIbHO

2. C IOMOIIBIO KAaKUX OBHMKECHUUN
BepminHbIA,Al,B1,B nepexonst
COOTBETCTBEHHO B

BepmmHbl C1,C,D,D1?

T cuMMmeTpus OTHOCHUTEIBHO
TOYKH

T cuMMmeTpus OTHOCHUTEIBHO
IIOCKOCTH

 HM OOHO U3 Ha3BaHHBIX
JBIDKCHUH

" Bce Ha3BaHHbBIC JBUKCHUS
" mapasuienbHbIN IepeHoc
' cuMMeTpUs ~ OTHOCHUTEIHHO

ocu

3. C nOMOIIBIO KaKUX JIBHKCHUU
BepmnabiD,D1,C1,C nepexomst
COOTBETCTBEHHO B

Bepmnnbl C1,D01,D,C?

" Bce Ha3BaHHBIE IBIKEHUS

T cUMMeTpUs ~ OTHOCHUTEIHHO
IJIOCKOCTH

© HM OOHO W3 Ha3BaHHBIX
JIBIDKCHUH

T cuMMmeTpus OTHOCHUTEJILHO
ocH

T cuMMmeTpus OTHOCHUTEJILHO

TOYKHU
" mapauienbHbIN TepeHoC




Jan npaBwibHBIN TeTpadip DABC.

D

1. C mOMOIIBIO KAKUX ABMKEHUH
BepmHbl (ABD) nepexomsr
cooTBeTCTBeHHO B BepmuHbl A,C,B,D?

" BCe Ha3BaHHBIE ABIKECHUS

" cumMmeTpus OTHOCUTEJIBLHO
TOUYKH

" cumMmeTpus OTHOCUTEJIBHO
IUIOCKOCTH

T HM OOHO W3 Ha3BaHHBIX
JIBIDKECHUN

" mapautenbHBIN TIEPEHOC
" cuMMeTpUs OTHOCUTEIBHO OCH

2. C moMoMIbIO0 KaKUX JIBU)KEHUM BCE
touku rpanu (ABD) nepexoasT B TOUKH
ATOM ke rpaHu (rpaHb OTOOpaxaeTcs Ha
cebs)?

" HM OOHO U3 Ha3BaHHBIX
JIBIDKCHUH

T cumMmeTpus OTHOCHUTEIBbHO
IIOCKOCTH

NapajiyIeIbHbIA IEPEHOC

( CUMMCTPHUA OTHOCHUTCIIBHO

" cUMMeTpUsS OTHOCUTEIILHO OCH
" Bce Ha3BaHHBIE JBIKEHUS

an npaBriibHbIN TeTpadip DABC.

D

1. C noMoIIbIO KaKUX JIBUKEHUN
BepmuHbl (ACD) nepexomsr
cooTBeTcTBeHHO B BepmuHbl A,C,B,D?

© HM OHHO W3 Ha3BaHHBIX
JIBYDKECHUH

" mapaurenbHBIN TIEPEHOC

' cuMMeTpUs  OTHOCHUTEIHHO
TOYKHU

T cuMMeTpUs  OTHOCHUTEIHHO
ocu

" Bce Ha3BaHHBIE IBIKEHUS

" cuMMeTpus  OTHOCHUTEIHHO

IINTOCKOCTH

2. C mOMOIIBIO KAaKUX ABM)KCHUU BCE
touku rpanu (ACD) nepexomsT B
TOYKH ITOMU e TpaHu (TpaHb
oToOpaxkaercs Ha ce0s)?

' cuMMeTpusi  OTHOCHTEIBHO
TOYKH

' cuMMeTpusi  OTHOCHTEIBHO
ocH

" Bce Ha3BaHHBIE IBIDKEHUS

" cuMMeTpus ~ OTHOCHUTEIHHO
IJIOCKOCTH

" mapaurenbHBIN TIEPEHOC

© HM OHHO W3 Ha3BAHHBIX

NBIDKEHUH




Touka A(—3;—8;—8) B 1IeHTpaIbHOI
CUMMETPHUU OTHOCUTEIILHO

nentpa C nepexoaut B Touky B(1;4;1).
Omnpenenu koopArHATHI TOUKH C .

OrtBer: C(| ;| ;| )

Touka A(—2;9;1) B ieHTpanbHON
CUMMETPUH OTHOCHUTEILHO
neHTpa C mepexoaur B

touky B(1;-3;—1).

Onpenenu koopauHathl Touku C .

OrtBerT: C(‘ ;| ;| )

2. CKOJIBKO TIOCKOCTEN CUMMETPHHU

MMEET OKTa’aAp?

2. CKOJIBKO TIOCKOCTEN CUMMETPHUH
MMEET MPaBUIIbHAS YEThIPEXYTOJIbHAS

npusma?

L W

1. IIpn xakux

JBIDKCHUSIX OKTadJIp OTOOpakaeTcs Ha
ce0s1 (Bce TOYKM MHOTOIPAHHHKA
NEPEXOJIAT B TOUKU ITOTO XKe
MHOTOTpaHHUKA)?

« [ cummerpus OTHOCHUTEJIBHO
TIOCKOCTH

« [ cummerpus OTHOCHUTEJIBHO
TOYKH

e | 3TO HE BO3MOXKHO

[ mapajIeIbHbIN IEPEHOC
« [ cUMMETpHS OTHOCUTEIBHO OCH
-

IIpH BCCX ABHKCHUAX

2. CKOJIBKO TIOCKOCTEN CUMMETPHH
MMeEeT NpaBUiIbHAs YETHIPEXYTOJIbHAS

napamuaa’?




KoHTposbHBIE BONIPOCHI:

1. Cummerpus

2. Ocb cuMMeTpun

3. Llentp cummerpun

4. I110CKOCTh CUMMETPHUHU

Jlomamnee 3aganue. bammvakoB M.U. «kMaremaTuka: anredpa u Hadaia
MaTEeMaTUYECKOro aHajau3a; reomeTpusi»- rimasa S Ne 75 (A.b)
NuTepHeT-pecypesbl:

1. DnektponHass OuOnHWOTEeYHas cuctema Znanium [DJIEKTPOHHBIN pecypc] —
Pexwum noctyna: https://znanium.com/ (mata oopamienus 16.09.2021r.)

Caiitbl B cetu UHTEpHET:
1.Onnaitn =~ Oubnuorteka  [DneKTpoHHBI  pecypc] — Pexum  nmocryna:
http://www.vbbooks.ru.
2.VlHTepHET YHUBEPCUTET MH(POPMALIMOHHBIX TEXHOJOTUN [DIEKTPOHHBIN pecypc|
— Pexum gocryna: http: /www.intuit.ru.

Kpurepuu oneHuBanusi padoThl 00y4ar0IIMXCH HA MPAKTHYECKOM 3aHATHH:

OueHka «OTJIMYHO» CTABUTCS, €CJIIM OOYYaIOIIMUWCS BBIMOIHWI padboTy B
HOJIHOM 00beMe ¢ COOII0AEHHEM HEOOX0IMMOM MOCIeI0BATEIbHOCTH, TPABUIIBHO
OTBETHJI Ha KOHTPOJIbHBIE BOMPOCHI, TPAMOTHO C(POPMYIIHUPOBAI BHIBO/I.

OuneHka «XOpoOUIO» CTAaBUTCA B TOM CIIy4ae, €Clid OOYyYaroU[UHCs BBITIOJHUI
TpeOOBaHMSI K OIEHKE «OTJIWYHO», HO JOMYCTHJI OIMMOKM B PEHICHUH 3ajad,
HEAKKypaTHO 0OpMUI COAEpKaHue padOThI, HE CPOPMYIHPOBAIT BBIBO/I.

OueHka  «yJAOBJIETBOPHTEJNbHO» CTaBUTCA, €Cau padoTa BBINOJHEHA HE
MOJIHOCTBIO M, €CJIM B XOA€ pabOThl ObUIM JOMYIIECHBI CIEAYIOLIUE OIIMOKU:
3HAUUTEIbHBIE OLIMOKA B PEIICHUM 3a]a4, HEAaKKypaTHO O(QOpMHUI COAEpIKaHUE
paboThl, HEBEPHO OTBETHJI HA KOHTPOJIbHBIE BOMPOCHI, HE C(HOPMYITUPOBAIT BEIBOJ.
OuneHka «HeEyAOBJIETBOPUTEIbHO» CTaBUTCS, €CJIM 00yYaIoLUics HEe
MOJATOTOBHJICS K BBIMIOJTHEHHUIO JAHHOUM pabOThI, OJyUYE€HHBIE PEe3yJbTaThl HE
MO3BOJIAIOT CAENATh MPABUWIBHBIX BEIBOJIOB U MOJHOCTBIO PACXOSTCS C
MOCTABJICHHOU 11€JIbI0, TTOKa3bIBaJ IUIOXUE 3HAHUS TEOPETUUECKOT0 MaTepuaia,
PYKOBOJICTBO M ITOMOILb CO CTOPOHBI IIPEMOJABATENSA U XOPOILIO MOArOTOBIEHHBIX
oOy4Jaronuxcst Hed(PPEKTUBHBI 110 MPUUUHE TIIIOXOM MOATOTOBKH.

IIpakTnueckoe 3ansaTue Ne 33
Boruuciaenue niomaaeii 1 00beMoB

Ilenv pabomer:
CMYOeHm OO0JIHCEH.
3Hamo:
- popMyJibl 0OBEMOB TEJ U TIOBEPXHOCTEH BPAIICHUS;
ymemb:

- BBIYUCIISITH OOBEMBI TEJT U IOBEPXHOCTEH BpAIICHHUS.



Ceéedenus u3z meopuu:
Obvem npsamoy201bH020 napaiienenuneod

V=abc,
rae a, b, ¢ — CTOPOHBI ITapaJlJICICIIUIICIA.

Obvem kyoa
V=a’,
r7ie & — IJIMHA TPaHu Kyoa.

Ob6vem npuzmol

\ A

Pucynoxk 70. IIpu3zma

OOBeM MPU3MBI PABEH MPOU3BEICHUIO TUIOMIAM OCHOBAHHS MTPU3MBI, Ha BBICOTY:
V=S.h,
rne S — IIomaab OCHOBaHHS MPU3MBI, N — BBICOTA TIPU3MEI.

Obvem napannenenuneoa

i

Pucynok 71. [lapannenenunen

O0BeM MnapaJuiCJICIMIICJa paBCH IMMPOU3BCACHUIO IIIOIMAAM OCHOBAaHHA HA BBICOTY:
V= So : h y
rac So — IJ1omaab OCHOBAHUA, h — JAJINHA BBICOTHI.

Obvem npsamoy201bH020 napaieienuneod

I
N I .
’
4

+ a

Pucynok 72. I[IpAMOYTOJIbHBIN MapaieIeTUIe

O0beM MPSAMOYTOIHHOTO MapaJiJIeNICIIUIe/Ia PAaBEH MTPOU3BEICHUIO €r0 JITTUHBI,
IIMPUHBI U BBICOTHI:

V=a-b-h,

re a — aauHa, b — mmpunHa, h — BeIcOTA.

Obvem nupamuosl



Pucynoxk 73. Ilupamuna

O0BbeM nupaMuibl paBeH TPETU OT MPOU3BEICHUS TLJIOMIAIN €€ OCHOBAHUS Ha
BBICOTY:
1

V - § Soh )
rae Sy — oAb OCHOBAHUS MTUPAMHU/ILI, N — MJIMHA BBICOTHI ITUPAMU/IBI.

Obvem npasuibHO20 mempa’opa

rzie & — JuInHa pedpa MpaBMIILHOTO TETPAdIPA.

Obvem yununopa

Pucynoxk 75. Humuaap

OOBeM IUITHHPA PaBEH MPOU3BEICHHIO TUIOIIAIN €r0 OCHOBAHMSI Ha BBICOTY:
V=nR?h
17001
V=S.h,
rie S, — IIomaab OCHOBAHUS WIMHIPA, R — pangnyc numuHapa, h — BeicoTa
nwmHApa, 1=3,141592.

Obvem koHyca

Pucynox 76. Konyc



OO0BeM KOHYcCa paBeH TPETHU OT MPOU3BEAEHUS ILUIONIAAN €r0 OCHOBAHMS Ha

BBICOTY:

v =1mn
3

niim
v=>ysh
3

rae S, — IUIoMaIb OCHOBaHUs KOHYyca, R — pagnyc ocHOBaHUs KOHYca, h — BBICOTa
KoHyca, 1=3,141592.

Obvem wapa

rae R — paguyc mapa, n=3,141592.

Ilpumep 1.
Ecnu xaxnoe pedpo kyda yBeIMUUTh HA 2 CM, TO €ro 00beM yBeTU4IHuTCs Ha 98
cm®. Ompeenure pedpo Kyoa.
Pemenue:
0003HaYnM pedpo KyOa 3a X U COCTaBUM ypaBHEHHUE:

(x+2)3=x3+98,

x3+6x%+12x+8=x3+98,
6x%+12x-90=0,

x%+2x-15=0,
X1:-5, )C2:3.
X1=-5 — HE yJIOBJICTBOPSICT YCIOBUIO 33/1aUH.
OrtBer: 3.
Ilpumep 2.

[TpsIMOYTOJIBHBIN JIUCT KeCTH, UMetonuid 1,6 M 1ivHbl U 0,8 M IUPUHBI, MOKHO
COTHYTh B TPYOKY JBOSIKUM 00pa3oM: B IEPBOM ciyyae JAJinHa TpyOku Oyxer 1,6
M, Bo BTopoMm 0,8 M. Haiitu oTHOIIEHHEe 00BEMOB TPYOOK.
Pewenue:
TpYOKH 00pa3yroT MWIMHIPBI, 00bEM, KOTOPOTO BBIYUCISIETCS MO (popmyJe:
V=nRh.

VY nepBoro muimnHApa BeicoTa OyaeT 1,6 M, Torna paauyc 0,4 M. Bo BTopom
nuinHApe Boicota Oyaer 0,8 M, Toraa paauyc 0,8 M. Beruncnum oTHOIIEHHE
00BEMOB JIBYX LUJIHH]IPOB:

v, 70416 1
V, 70808 2
Otser: 1:2.

3aoanus 01 cAamMoOCMOAMENbHO20 PEUIEHUA:
Pemure 3agauu:



1) U3mepenus npsimoyroasHoro napamenenunena: 15 v, 50 m u 36 m. Haiitu
peOdpo paBHOBEIMKOIO eMy KyOa.

2) Usmepenus npsimoyroasHoro opyca: 3 cm, 4 cm u 5 cm. Ecinn yBenuuuTh
KaXJI0€ ero pedpo Ha X cM, TO TIOBEPXHOCTh yBeauduTcs Ha 54 cm?. Kak
YBEIUYUTCS €r0 00BeM?

3) OceBoe ceyeHme MIIUH]IpA — KBaJpaT, AUaroHaib KOToporo pasHa 4. Haiitu
00beM HIIUHJIPA.

4) OcHOBaHHEM MUPAMHUJIBI CIIYKUT NPAMOYTOJIBHUK CO CTOPOHAMH 9 m 1 12 m,
Kax70e 3 O0KOBBIX pedep paBHO 12,5 . HaitTi 00beM mupamuib.

5) OcHoBaHMEM MUPAMHUJIBI CITYKUT PAaBHOOEIPEHHBIN TPEYTOJIBbHUK, Y KOTOPOTO
paBHBIE CTOPOHBI IO 6 cM, a OCHOBaHME § cm. boKkOBEIE peOpa paBHBI MEXIAY COOOM
U paBHbI 9 cvm. Haiitu 00beM nupaMupl.

6) B npsiMoM napaiienenuneie CTOpOHbl OCHOBAHMSI paBHBI 8 cm U 15 cm u
o6pasyror yroa B 60°. MeHbIas AMaroHasb napawlelenuIea COCTABISEM C
IUIOCKOCTEIO ocHoBanus yroa 30°. Haiith 06beM mapasuienenuesa.

7) BeicoTta u oOpa3yroias KoHyca OTHOCSTCS Kak 4:5, a 00beM KoHyca paBeH 96m
cm®. HaliT TIOJIHYIO TIOBEPXHOCTH KOHYCA.

JomamHee 3axanue: bammakoB M.U. «MatemaTuka: anreOpa u Havasna
MaTEeMaTUYECKOIo aHajau3a; reoMmeTpusi»- riasa S Ne 75 (A.b)
HNuTepHeT-pecypcesbl:

1. DnextponHas OubOIMOTEYHas cucTeMa Znanium [DIEKTPOHHBIN pecypc| —
Pexxum nocryna: https://znanium.com/ (nata obpamenus 16.09.2021r.)

Caiitbl B cetn UHTEpHET:
1.Onnaiin~ Oubnmoreka  [DnekTpoHHBIM  pecypc] — Pexum  pocryna:
http://www.vbbooks.ru.
2.VlHTepHeT YHUBEPCUTET UH(POPMALIMOHHBIX TEXHOJOTUN [DNEKTPOHHBIN pecypc|
— Pexum gocryna: http: /www.intuit.ru.

Kpurepuu oueHuBanusi padoThl 00y4ar0IMXC HA MPAKTHYECKOM 3aHATHH:

OueHka «OTJIMYHO» CTaBUTCS, €CJIM OOYYarolUICS BBHITIOTHUI paboTy B
MOJTHOM 00BbeMEe C COOJIIOCHUEM HEOOXOAMMOM MOCIeI0BATEIbHOCTH, MPABUILHO
OTBETHJI Ha KOHTPOJIbHBIE BOMPOCHI, TPAMOTHO C(POPMYIIMPOBAT BHIBO/I.

OuneHka «XOpolIO» CTAaBUTCA B TOM CiIy4ae, €Clid OOYyYaroUIUHCsl BBITIOJIHUI
TpeOOBaHMSI K OIEHKE «OTIWYHO», HO JOMYCTHJI OIMMOKH B PEHICHUH 3ajad,
HEaKKypaTHO 0POPMUI CoJepkaHne paboThl, HE CPOPMYIUPOBAT BHIBO/I.

OueHka  «yJAOBJIETBOPUTEJNbHO» CTaBUTCSA, €CIM padoTa BBHIMOJHEHA HE
MOJIHOCTBIO M, €CIIK B XOje paOOThl ObUIM JTOMYIIEHBI CIEAYIOUUE OIIMOKH:
3HAYMUTENIbHBIC OIIMOKW B PENIEHWU 3aj]lay, HEAKKypaTHO Oo(QOpMMII coaepKaHue
paboThl, HEBEPHO OTBETHJI HA KOHTPOJIbHBIE BOIPOCHKI, HE C(HOPMYTUPOBAI BBIBO/I.
OueHka «HeYJI0BJIETBOPUTEIBLHO» CTABUTCS, €CJIU 00yYarOITUNCS HE
MOATOTOBUJICS K BHITIOJTHEHUIO TAHHOUW pabOThI, MOJTYyUYCHHBIC PE3YyJIbTaThl HE
MO3BOJIIOT CJIeaTh MPABUIbHBIX BBIBOJIOB U MTOJTHOCTHIO PACXOSTCS C
MOCTaBJICHHOM 11€JIbI0, TTOKa3bIBaJ TUIOXUE 3HAHUS TEOPETUUECKOr0 MaTepuaia,



PYKOBOJICTBO M TOMOILb CO CTOPOHBI IPENOJABATENS U XOPOILO MOATOTOBIEHHBIX
oOy4Jaronuxcs Hed(PPEKTUBHBI MO MPUYUHE TIIOXOU MOATOTOBKH.

IpakTnueckoe 3ansaTue Ne 34
YucsioBasi Nocjie10BaTeIbHOCTD, CIIOCOOBI €€ 3aJaHN s, BBIYUCIEHHUS YJIEHOB
MocJIeJ0BATEJILHOCTH.

Heab: 0TpabOTKa HABBIKOB BBIUYUCIICHUS WIECHBI MOCIIEOBATENLHOCTEN MO 00IIEMY
YJIeHy; 3a7aBaTh POPMYJION OOIIUI YJIeH MMOCIEI0BATEILHOCTH.

IHopsoK BbINOJHEHUS PadOTHI.
1. PaccMoTpuTe TEOPETHUECKUN MaTepuand MO TeME U NPUMEPhl PEIICHUS
3a/1a4 (IPUBEICHBI HUKE).
2. Pemute camocTosTenbHyl0 padoTy. Odopmure perieHue MHCbMEHHO B
TETpaIu.
Xoa padoThl.

1. TeopeTuyeckuii MaTepual.
Yucnosas nocredosamenvrhocms — pynkuus suaa y=f(x), XxEN, roe N —
MHOYKECTBO HATYpaJbHbIX uncell (Mian (YHKIUS HaTypaJIbHOTO apryMEHTa),
obo3nauaercs y=f(n) unu y1, Yo, ..., Yn, .... 3HAUCHUA Y1, Y2, Y3,...Ha3bIBAIOT
COOTBETCTBEHHO MEPBBIM, BTOPHIM, TPETHUM, ... YWICHAMH MOCJICI0BATEIHLHOCTH.
Hpumep 1. Beruyciuts nepBble TPU 3HAYEHHs 11 QYHKIUH Y=N2,
Pemienue: nmoacTasiss B y=N? 3HadeHus N=1, N=2, N=3 1moy4uM nepBkie TP
sHaueHus GyHKuun: Y1=12=1; y,=22=4;y;=32=9,
Cnocoowl 3a0anusa nocieoogamenbHocmeli
[TocnenoBaTeILHOCTH MOXHO 33J1aBaTh Pa3IMYHBIMU CIIOCOOAMU, CPEAN KOTOPHIX
0COOEHHO Ba)KHBI TPU: AHAIIMTUYECKUM, OTTUCATEbHBIA U PEKYPPEHTHBIM.
1. ITocnmenoBaTeIbHOCTD 3aJjaHa aHAIMTHYECKH, €CITH 3a/1aHa ¢popmyia ee N-To
unena: Yn=f(n).
Hampumep, y,=2n—1 — mocieaoBaTeIbHOCTh HEUETHBIX uncen: 1, 3,5,7,9, ...
2. OnucarenbHBIN CIIOCO0 3aaHus YUCIIOBOM MOCIEAOBATEILHOCTH COCTOUT B
TOM, YTO OOBSICHICTCS, U3 KAKUX JIEMEHTOB CTPOUTCS TOCIICI0BATEIIBHOCTD.
Hanpumep, «Bce uneHbl mocae0BaTeIbHOCTA PaBHBI 1». ITO 3HAYUT, peUb UJIET O
cTallMoHapHOM nocnenosarensuoctu 1, 1,1, ..., 1, ...
Wnu, nanpumep, «IlocnenoBaTebHOCTh COCTOUT U3 BCEX MPOCTHIX YUCEN B
NopsiIKe Bo3pacTaHus». Takum o0pa3om, 3ajaHa Mociaea0BaTeIbHOCTh 2, 3, 5, 7,
11, ....
3. PexyppeHTHBII cioco0 3a1aHust TOCIEA0BATEILHOCTH COCTOUT B TOM, UTO
YKa3bIBA€TCs PABUIIO, MIO3BOJISIONICE BRIUUCIUTH N-U YJIEH MOCJIEI0BATEIbHOCTH,
€CJIM U3BECTHBI €€ MPEAbIIYIINE YICHBI.
Hampuwmep, y1=3; Yn=Yn—1+4, ecniu =2, 3, 4,....
3nech Y1=3; Yo=3+4=7; ys=7+4=11; ....
MoOXHO BUIETH, YTO MOJYYEHHAsI B 3TOM [IPUMEPE MOCIEA0BATETLHOCTD, MOKET
OBITh 3a/1aHa U aHATUTHYECKU: Yn=4n—1.
Ilpumep 2.



http://www.krugosvet.ru/enc/nauka_i_tehnika/matematika/FUNKTSIYA.html

Beraucnuth creayromnye 4eThipe wieHa mociaeaoBaTebHoCcT Y1=1; yo=1;
Yn=Yn—2+yn—1.
Pemenue: uz gopmynsl Yn=Yn—2+Yyn—1 BUIHO, YTO KaXKIbIN CIEIYIOMUN YICH
MOCJIEIOBATEILHOCTH PABEH CYMME ABYX MPEAbIAYIIUX, IOITOMY:

y1=1; yo=1; y3=1+1=2; y,=1+2=3; y5=2+3=5; ys=3+5=8.
Ceoiicmea 4ucioevix nociedosamenbHocmeil
Uucnosast mociae0BaTeIbHOCTh — YACTHBIN CclTydaid YuciaoBOU (DYHKIIMH, TOATOMY
P CBOMCTB QYHKIIUNA PaCCMATPHUBAIOTCS U JUTSI IIOCTIEA0BATEIILHOCTEH.
[TocnenoBaTEeNbHOCTD {Yn} HA3BIBAIOT 8O3pacmarouyell, €CII KaxAablid ee YjIeH
(kxpome niepBOro) Oosbiie npeabaymero: Yi<yo<Ys< ... <Yn<yntI<....
[TocnenoBaTENbHOCTD {Yn} HA3BIBAIOT yObIBAIOUEll, €CITU KAXKIBIN ee WieH (Kpome
MEPBOIr0) MEHBIIIE MPEABIAYIIETO: Y1 >Y2>Y3> ... >y >y tl > L.
Bo3spacraromume u yObIBaroOII#e MOCIe0BaATeILHOCTH O0BEANHSIIOT OOIINM
TEPMHUHOM — MOHOMOHHbIE hocedosamenvrocmu. Hanpumep, Y1=1; ya=n?—

1

BO3pacTarolas mocie0BaTeIbHOCTh, a Y1=1; V = N yOBIBaroIIast

I0CJIC0BATEILHOCTb.
[Tocmea0BaTeIbHOCTD HA3bIBACTCS NepuoOUYecKoll, CCIIH CYIIECTBYET TaKOe
HATYpaJIbHOE YMCJIO T, YTO HAYMHAS C HEKOTOPOTO N, BBHIMOIHIETCS PABEHCTBO
Yn=YntT. Uucmo T Ha3pIBaeTCs AIMHOM IeproAa. Hampumep, mociae10BaTeIbHOCTh
yn=(-1)" neproanyHa ¢ JIMHON mepuoaa T=2.

Ilpumep 3. 3Hast HECKOJBKO MEPBBIX YIECHOB MOCJIEA0BATEIIBHOCTH, HATUCATD
251017 2%

OJIHO 13 BO3MOJKHBIX BhIpOKCHUH I o01ero uiaeHa: 3 ERERSTRY

Pemienne. 3aMeTuM, 4TO YUCIUTENb KOXKI0TO U3 3aJaHHBIX YJICHOB

MOCJICI0BATEILHOCTH PaBEH KBaJIpaTy HOMEpa 3TOr0 YWICHA IUII0C SANHUIIA,

T.e. ® +1, 3gamenarens ke 00pazyeT apupMeTHIECKyIO0 porpeccuio 3, 8, 13,

18,... ¢ IEpBLIM WieHOM “1=3 y pasnocTbhio =3,
2

a, = g+ dr—1)=34+35(r—1)=5n-12

A
CraenoBaTteibHO, , IO3TOMY -1

3wl 4 5mad

Im x, a5
Ilpumep 4.Haiitn ==~ ecnu 23

Pemienue:
5 4
5 4
I+ — by 3+;+_2J
rpy=— .1
a 2 B i
iy | | —+1
s t 2
3 F 3

y .



3aoanus 011 CAMOCmMOAMENbHO20 PEUIEHUA:
1) Haiinute nepBbie NSATh YJIEHOB
MOCJEN0BATENBHOCTH , OTMETHTE ITH
YJIEHBI IOCIIEIOBATEIbHOCTH HA
KOOPAWHATHOM NPSIMOM U YKAXUTE BUJL

IIOCJICIOBATCIBHOCTU:
n
au, =——
n+1 :

0) Xn=4n%+3n+1;
B) XN= 3 Xn1t1 , X1=2;
r) Xn= (3n-6) /10
2) Beraucnute npenen
IMOCJIICA0BATCIIBHOCTHA .
a)lim,_(4n%-2n+1)

n

0). 1,112:1 n+1
3)/lana apudmerryeckas nporpeccus (an), a1=2, d=3. Haiitu S5 ; aztas,

4) Jlana OeckoHEUHO yOBIBaroIas reoMmerpudeckas mporpeccust (byn), b1=3, q=% :
Haivitu: Su b,- bs

KoHTpoJsbHBIE BONIPOCHI:

2. Uncnosas IIOCJICOA0BAaTCIbHOCTD OHpGI[CJIeHHe?
3. Cnoco6 3aJIaHME YMCIIOBOU HOCHGI[OB&TGHBHOCTI/I?

JomamHee 3axanue: bammvakoB M.U. «MatemaTtuka: anrebpa u Hadasna
MaTeMaTUYECKOT0 aHaIn3a; reoMeTpusi»- riiara 5 Ne 75 (A.b)
HNuTepHeT-pecypcesnl:
1. DnextpoHHas OubIMOTEUHass cucremMa Znanium [DJEKTPOHHBIN pecypc| —
Pexxum noctyna: https://znanium.com/ (nara oopamenus 16.09.2021r.)
Caiitbl B cetu UnTepHer:
1.Onnaitn =~ 6ubnuoTteka  [DNEeKTpoHHBIM  pecypc] — Pexum  nmocryna:
http://www.vbbooks.ru.
2.VlaTepHeT yHUBEpCUTET HHGOPMAIIMOHHBIX TEXHOJOTUN [DIEKTPOHHBIN pecypc]
— Pexxum goctyna: http: /www.intuit.ru.

Kputepun oniennBanusi padoThbl 00y4aIOIIUXCS HA MPAKTUYECKOM 3aHSITHH:
OueHka «OTJIHMYHO» CTABUTCS, €CIM OOYYAIOIMIUWCS BBIMOIHWI padboTy B
MIOJITHOM 00beMe ¢ COONTIOZICHUEM HEOOX0IUMOM TTOCIIEI0OBATEILHOCTH, TPABHIIHLHO
OTBETHJI Ha KOHTPOJIbHBIE BOMPOCHI, TPAMOTHO C(POPMYITHPOBAT BHIBO/I.
OneHKa «XOpOIIO» CTAaBUTCS B TOM CiIy4ae, €CIIM OOYYarOUTUHCS BBITIOJIHUI
TpeOOBaHMS K OIEHKE «OTIWYHO», HO JOIYCTHJI OIIMOKM B PEIICHUM 3ajaad,
HEAKKypaTHO 0QOpMUI coaepkaHne padoThl, HE CPOPMYITHPOBAT BHIBO/I.
OuneHka  «yJIOBJIETBOPUTENbHO» CTaBUTCSA, €CIU paboTa BBHINIOJHEHA HE
MOJHOCTBIO M, €CJIM B XOJe paboThl ObUIM JOMYIIEHBI CIEAYIOUIME OIINOKU:



3HAYWTEIbHBIC OIMMOKA B PEIICHWH 3a7a4, HEaKKypaTHO O(QOPMHUI COAEpKAHUE
paboThI, HEBEPHO OTBETUJI HA KOHTPOJIbHBIE BOTIPOCHI, HE C(HOPMYITHPOBAIT BEIBO/I.
OneHka «HEYJAOBJETBOPUTEIBbHO» CTABUTCS, €CIIH 00YJArOIIHIACS HE
MOJITOTOBWJICS K BBITIOJTHEHUIO TAHHOU pabOThI, OJTyYEeHHBIC PE3yIbTaThl HE
MIO3BOJISAIOT CJIENIaTh MIPABMIILHBIX BBIBOJIOB M ITOJTHOCTHIO PACXOISATCS C
MIOCTaBJICHHOM IIEJTBI0, TOKA3bIBAJ TNIOXKE 3HAHUS TEOPETHUECKOTO MaTepraa,
PYKOBOJICTBO ¥ TIOMOIIIb CO CTOPOHBI MPETOIaBATENS U XOPOIIIO MOATOTOBICHHBIX
oOy4Jaroruxcs Hed(PPEKTUBHBI IO MPUIUHE TIIOXOH MOATOTOBKH.

IIpakTnuyeckoe 3ansarue Ne 35
IIpousBoaHasi: MeXaHM4YeCKUIl U TreOMeTPHYECKUIl CMBICJ TPOU3BOJIHOIA.

Ienv pabomuwr:
3HaAMb:

- CHCTEMY U OIpEJIEIICHHE MPON3BOIHOM;

- Ta0JWYHBIE PEIICHUS TPOU3BOJHBIX DJIEMEHTAPHBIX (DYHKIMI, B TOM
quCJie 00paTHBIX TPUTOHOMETPUUECKUX (PYHKITUH;

- mpaBuia auddepeHIUpoBaHus GyHKIIUN;

Ceedenus u3z meopuu:
Tabauunvie 3HaueHUss NPOU3BOOHDBIX INIEMEHMAPHBIX PYHKYULL,
MPUSOHOMEMPUYECKUX U OOPAMHBIX MPUSOHOMEMPULECKUX PYHKYUIL:

duszndeckuil (MEXaHUYECKU) CMBICIT TPOU3BOTHOM

S'(t) = v(t)
V'(t) =a(t)






1. s(t)=t*+4t>, t, =1,
S(t)=t*>+3t%, t,=2.
S(t)=2t*-5t*, t,=3.
S(t)=2t>+t%, t, =4.

. S(t)=5t°+2t*-3, t, =1,

© NO W

11 S(t)=t*+8t° +1, t,=3.

Bapuant 1
3ananme: MatepuanbHas TOYKa JBUKETCS MPSIMOJIMHEWHO MO 3aKOHY S(t).

Haiinure ee CkOpoCTh U YCKOPEHHE B MOMEHT BPEMEHH ;.

2. S(t)y=7t>-2t*, t,=2.

4. S(t) =4t +3t>-2t, t,=1.

6. S(t)=5t°-2t*, t,=2.

8. S(t)=3t>+7t, t,=3.

10. S(t) =4t>-3t*+5, t,=2.

12. S(t)=6t+t°-1, t,=4.
Bapuant 2

3ananme: MaTtepuanbHas TOYKa JBUXKETCS MPSMOJMHEWHO IO 3aKOHY S(t).
Haiinure ee ckopocTh U yCKOPEHHE B MOMEHT BPEMEHH t,, .

1. S(t)=3C-t*+2t, t,=2.
S(t)=10t> +t* -3, t, =1.
S(ty=2t*+7t*-t, t, =1.
S(t)=9t*-3t+5, t,=3.
. S(t)=9t*+5t° -t, t, =1.
11. S(t) =3t* +5t*+1, t, =2.

© NOw

2. S(t)=2t*+5t>-3, t,=5.
4. S(t)=7t"+2t+3, t,=4.
6. S(t)=5t°+8t*+3, t,=2.
8. S(t)=12t* +t-1, t,=4.
10. S(t) =t>+5t° -4, t,=3.
12. S(t)=2t*+9t> -5, t,=4.



KoHTposbHBIE BONIPOCHI:
1. TloHsiTHE TPOU3BOHOMN?
2. IlpaBwia BEIYUCIICHHUS TTPOU3BOIHBIX?

Jlomamnee 3aganue: bammvakoB M.U. «KMaremaTuka: anredpa u Hadana
MaTEeMaTUYECKOro aHajan3a; reoMmeTpusi»- rimasa S Ne 75 (A.B)
HNuTepHeT-pecypcesbl:

1. DnektponHas OuOnWOTeYHas cucTema Znanium [DJIEKTPOHHBIA pecypce]| —
Pexwum noctyna: https://znanium.com/ (mata oopamienus 16.09.2021r.)

Caiitbl B cetu UHTEpHET:

1.Onnaitn = Oubnuoreka  [DNeKTpoHHBI  pecypc] — Pexum  nmocryna:
http://www.vbbooks.ru.
2.MaTepHeT yHUBEpCUTET MHPOPMAIIMOHHBIX TEXHOJOTUN [DNEKTPOHHBIN pecypc|
— Pexxum goctyna: http: //www.intuit.ru.

Kpurepuu oneHuBanusi padoThl 00y4ar0IIMXCH HA MPAKTHYECKOM 3aHATHH:

OueHka «OTJIMYHO» CTABUTCS, €CJIM OOYYaIOIIMWCS BBIMOIHWI padboTy B
MOJIHOM 00bEeME C COOTIOZICHUEM HEOOX0IUMOM MOCIIeI0BATEIbHOCTH, MPABUIIEHO
OTBETHJI Ha KOHTPOJIbHBIE BOMPOCHI, FPAMOTHO C(OPMYITHPOBAI BHIBO/I.

OuneHka «XOpoOIIO» CTaBUTCA B TOM CiIy4ae, €Clid OOYyYaroU[uHCs BBITIOJHUI
TpeOOBaHUSI K OIICHKE «OTJIMYHO», HO JOMYCTHJI OIIMOKM B PEIICHUM 3ajad,
HEAKKypaTHO 0OpMUI COAEpKaHne padOThl, HE CPOPMYIHPOBAIT BBIBO/I.

OuneHka  «yJIOBJIETBOPHUTEJIBLHO» CTaBUTCS, €CIUM paboTa BBHINOJIHEHA HE
MOJIHOCTBIO M, €CJIM B XOA€ paOOThl ObUIM JTONYILIEHBI CIEAYIOIUE OMIMOKU:
3HAYUTENIbHBIE OIIMOKK B PEHICHUWU 3aj]lay, HEAKKYpaTHO O(QOpMUII coaepKaHUE
paboThI, HEBEPHO OTBETHUJI HA KOHTPOJbHBIE BOIIPOCHI, HE CPOPMYTUPOBAI BBIBO/I.
OneHka «HEYJI0BJIETBOPUTEIbHO» CTABUTCS, €CIIM 00YUaIOIUNACS HE
MOATOTOBHJICS K BBIMIOJHEHUIO JAHHOM pabOThI, OJyUYEeHHbIE PE3YyJIbTaThl HE
MO3BOJIAIOT CAENATh MPABWIBHBIX BEIBOJOB U MOJHOCTBIO PACXOSTCS C
MIOCTABJICHHOU 11€JIbI0, TTOKa3bIBaJ IUIOXUE 3HAHUS TEOPETUYECKOT0 MaTepuaia,
PYKOBOJICTBO U MOMOIb CO CTOPOHBI MPEMNOIaBaTeNS U XOPOIIO MOATOTOBICHHBIX
oOy4aronuxcst Hed(PPEKTUBHBI TTO MPUUUHE TIIOXOU MOATOTOBKH.

IIpakTnueckoe 3ansaTue Ne 36
IIpaBuia u popmysl 1udpPepeHunpoBanus, TadJIULIA TPOU3BOIHBIX
3JIEeMEHTAPHBIX QyHKIHUH

Ilenv pabomur:
3Hamo:

- CHCTEMY M OIpeesieHHEe MPOU3BOIHOIM;

- TaONWYHBIE DEIICHHUS TPOW3BOJIHBIX DJIEMEHTAPHBIX (DYHKIMI, B TOM
YHUCJIe 0OPATHBIX TPUTOHOMETPUYECKUX (PYHKITHI;

- mpaBuia auddepeHupoBaHus GyHKITNAN;
ymemb:

- HAXOJUTh MPOU3BOAHYIO (PYHKITUY;

- HaxoauTh Auddepeniman GyHKINNT;



- nuddepeHunpoBaTh AIeMEeHTapHbIE QYHKITUH.

Ceedenusn uz meopuu:

Tabauynvie 3HaueHUss NPOU3BOOHBIX INIEMEHMAPHBIX DYHKYUL,
MPUSOHOMEMPUYECKUX U OOPAMHBIX MPUSOHOMEMPUYECKUX PYHKYULL:

c'=0 (sinx)" = COS_X (arcsinx)’ = 1 -
(x")' = nx"? (cosx)’ = —sin x 1=x
1
kx+b)" =k , (arccosx)’ = —
( ) (tgx)' = — 1-x?
(") =¢* cos? x .
(") =a*Ina (ctgx)’ = — 1 (aretgx)’ = 1+x°
1 sin® x 1
(Inx) == (arcctgx)' =— 5
» 1+
(log, X)' =
xlna

Hpaeuﬂa 6blYUCTIEHUA }’lp0u36OOHblx.'
1. (xxy)=x"xVYy,

2. (xy) =Xy +xy',

o(2] 2o
y y

IIpouseoonas cnooaichoil hynxkyuu
Iycte pynxmus ¥ = f(X), xe(a;b), nmeer nponssomnyro B Touke xoe (a;b), a
gynkuus Z = f(X) umeer npoussoanyto B Touke ¥, = 9(X,) . Torga cinoxuas

dynkus z(X) = f(g(X)) uMmeer MPOU3BOIHYIO B TOUKE X, KOTOPAs BEIYMCIAETCS
1o dopmyiie:

2'(%) = (F(9(%))" = £'(¥5) - 9'(%o) .

Ilpumep 1.
Brrunciure npoussoanyro Gyskiun f (X) = —2x* — % x® +5X,
Pewenue:

BOCIOJIb3yeMcs OpMyJIaMH ¥ MPABUIIOM | BBIYUCIICHUS TPOU3BOIHBIX:
!

f'(x) :(—sz —%x3+5xj :—2~2x21—%~3x31+5~lxll =—4x—x*+5.

Ipumep 2.
Boraucnure npounsBognyo dyakuun f(X) = Ix(x-3).
Pemenue:
BOCIIOJIb3yeMCs POPMYJIaMH M ITPABUIIOM 2 BBIYHCICHUS MPOU3BOIHBIX:



£/(x) = (Vx(x=3)) = (V%) (x=3) + VX (x—3) =%(x—3)+\/§-1.

[IpuBenem apobu k 00IIEMy 3HaMEHATEIO:

f'(x) :ﬁ(x—3)+\/; e

Ilpumep 3.

x—3+2x 3x-3
C20x

BhI4mcIuTe IPOou3BOAHYIO0 (GyHKIMH Y = (X +3X+10).

Penienue:

MIPEACTaBUM 33JaHHYI0 (DYHKIIMIO KaK KOMIIO3HUITNIO KBAIPATHIHOMN

(GYHKIIUHM U cTeneHHOU

y = (x* +3x+10)?;
g(x) = x* +3x+10;
f () =(g(x))*;

/() = ((9(x)°)

=29(x)-(9(x))";

y' =2(x* +3x+10) - (x* +3x +10)' = 2(x* + 3x +10)(2x + 3).

3aoanus 011 camMoCmoOAMeENbHO20 PeUleHUA:
BBIUKCIMTE POU3BOIHYIO (DYHKITUH:

1 Bapuant 2 BapuaHT

1) f(x)=x>-3x*+4x-5; 1) f(x):3x3—lx2+4x;
2) f(x)=(x+D)Vx; 2

x—1 2) f(x)=(x=2)]3x;
3) f(x)= ;
) 100, 3 100-"12;
(x? =1)(x+3)

4 f)="—r— 4) £(x) = (x> +3)(x—4).

3 BapuaHT 4 BapuaHT

1) f(x):2x2\/;—4x+11+£; 1) f(x)=3xi/§—2x+5+i;

X Jx

2) f(x)=(x-2¥x; 2) f(x)=x+1(x*-5);

3) f(x et +1 3) f(x _9x+1,

) f(x)= ) ()= Tk
4)f(x)_lnx(x+3). 4) £(x) = (x* —~1)J/x+3.

5 BapuanT 6 BapuaHT

1) f(x):3x3ﬁ—2x+2+ﬁ; 1) f(x )_f;)(_ Zj‘_ 45

2) f(x)=05(x+1)?; 2) f(x)=(x®+)Jx;

6Xx .

3 T = 3 1w=""%,

4)f(x):w. 4) F() = ~1)(x+3).

7 BapMaHT

8 BapuaHnT




_ng+£+5x—
Ux Ix
2) f(x)=(x*-2)vx+1;
1 s
5x -2
3) f(x)= Ax

4) f(x) =Inx(e* -1).

1) f(x)= 1;

2x 1
1) f(X)="2+=x*-05%x*-5;
) T(¥) X'

2) f(x)=Vx&x-x);
1+\/§+x\/;_
—\/; )
In x
1+Inx’

3) f(x)=

4) f(x) =

9 BapuaHT

1) f(x)=2x>-4x*-5x+3;
2) f(X)=(xX-DVx+1;

3) 10 =2;
4) f(x) = (x* =1 (x* +1).

1 BapuanT

1) f(x)=sin’x; f'(x/4);

2) f(x)=Incosx; f'(-x/3);
3) f(x)=sin2x—cos’x; f'(0);
4) f(x)=Intgx; f'(z/4);

5) f(x)=e"%; f'(0).

2 BapuaHT

1) f(x)=cos’x; f'(-x/4);
2) f(x)=Insinx; f'(x/6);

3) f(x)=sin?x+cos2x; f'(0);
4) f(x)=Inctgx; f'(-xz/4);
5) f(x)=e""*;f'(x/4).

3 BapuaHT

1) f(x)=Insin*x; f'(z/4);
2) f(x)=cos’x? f'(Nz/2);
3) f(x)=2sin?xcosx; f'(z/2);
4) f(x)=tg’3x; f'(0);

5) f(x)=e""2 —3e%*; £(0).

4 BapuaHT

1) f(x)=-2sin’x; f'(-x/4);
2) f(x)=Incosx; f'(x/3);

3) f(x)=2sin2x+3cos3x; f'(0);
4) f(x)=Intgx; f'(z/4);

5) f(x)=e™®"; £'(0).

S BapuauT

1) f(x)=Incos*2x; f'(z/8);
2) f(x)=sin*x+cos'x; f'(r/4);
3) f(x)=Incos2x; f'(x/8);
4) f(x)=Intg2x; f'(z/8);

5) f(x)=e*? -2e""*; {'(x14).

6 BapuaHrt

1) f(x)=Intg?2x; f'(x/24);
2) f(x)=cos’x; f'(x/4);

3) f(x)=sin*x—cos’x; f'(x/4);
4) f(x)=e " —e; f'(x/2);
5) f(x)=In+/sinx; f'(z/4).

7 BapuaHT

1) f(x)=Incos’4x; f'(x/16);
2) f(x)=4cos’ x; f'(x/4);

3) f(x)=4sin®2x; f'(x/8);

4) f(x)=1Intg3x; f'(x/12);

5) f(x) =™ +e°%; f'(x/2).

8 BapuaHT

1) f(x)=In~/sinx; f'(z/8);
2) f(x)=cos*3x; f'(z/6);

3) f(x)=Intg3x; f'(z/12);
4) f(x)=arcsindx+e*; f'(0);
5) f(x) =5arccosv/x; f'(1/2).

9 BapuaHT

1) f(x)=Invcos2x; f'(-z/8);
3) f(x)=InJctg3x; f'(~x/12);
5) f(x)=5arccosv1-x; f'(1/2).

2) f(x)=sin*6x; f'(z/3);
4) f(x)=arctg/x; f'(1/4);




KoHTpoJsibHBIE BONIPOCHI:
1. TloHsiTHE TPOU3BOTHOM?
2. IlpaBwia BEIYUCIICHHUS TTPOU3BOIHBIX?

Jlomamnee 3aganue: bammvakoB M.U. «KMaremaTuka: anredpa u Hadanza
MaTeMaTUYECKOT0 aHaIn3a; reoMeTpusi»- riiasa 5 Ne 75 (A.b)
HNuTepHeT-pecypcesbl:

1. DnektponHas OuOnHWOTEeYHas cucTema Znanium [DIEKTPOHHBIN pecypc] —
Pexum noctyna: https://znanium.com/ (mata oopamenus 16.09.2021r.)

Caiitbl B cetu UHTEpHET:

1.Onnaitn = Oubnuoreka  [DneKTpoHHBI  pecypc] — Pexum  nmocryna:
http://www.vbbooks.ru.
2.MlaTepHeT yHUBEpCUTET MH(GOPMAIIMOHHBIX TEXHOJOTUN [DIEKTPOHHBIN pecypc|
— Pexxum gocrtyna: http: /www.intuit.ru.

Kputepun onnennBanusi padoThbl 00y4aAIOIIUXCS HA MPAKTUYECKOM 3aHSITHH:

OueHka «OTJIMYHO» CTABUTCS, €CJIM OOYYaIOIIMWCS BBIMOIHWI padboTy B
MOJIHOM 00bEeME C COOTIOZICHMEM HEOOX0IUMOM MOCIIeI0BATEILHOCTH, MPABUIILHO
OTBETHJI Ha KOHTPOJIbHBIE BOMPOCHI, TPAMOTHO C(POPMYIIUPOBAI BHIBO/I.

OueHka «XOpoIIO» CTaBUTCS B TOM Cjydae, €Clid OOy4YaroUIUWCs BBITOJHUI
TpeOOBaHMSI K OIEHKE «OTIWYHO», HO JOIMYCTHJI OIMOKH B PEIICHUM 3ajaad,
HEAKKypaTHO OOpMUI COAEpKaHue padOThI, HE CPOPMYIHPOBAIT BBIBO/I.

OuneHka  «yJIOBJIETBOPHUTEJIBLHO» CTaBUTCS, €CIUM paboTa BBHINOJHEHA HE
MOJHOCTBIO M, €CJIM B XOJie pabOThl ObLIM JOMYIICHBI CJICIYIOIIUE OIIMOKU:
3HAUYUTENIbHBIC OIIMOKM B PEUIEHWU 3aJlay, HEAKKypaTHO Oo(GOopMMII coaepkKaHue
paboThl, HEBEPHO OTBETHJI HA KOHTPOJBHBIE BOMPOCHI, HE C(HOPMYITUPOBAIT BEIBOJI.
OuneHka «HeYJI0BJIETBOPUTEIbHO» CTABUTCS, €CIIM 00YUaIOIUNACS HE
MOJATOTOBHJICS K BBIMIOJTHEHUIO JAHHOUM paObOThI, MOTyUYEHHBIE PEe3yIbTaThl HE
MO3BOJISIOT CJENATh MPABWIBHBIX BHIBOJIOB M MIOJTHOCTHIO PACXOJISITCS C
MOCTABJICHHOM 11EJIBI0, TTOKA3bIBAJI TIJIOXME 3HAHUS TEOPETUUECKOTO MaTepHara,
PYKOBOJICTBO M TIOMOIIb CO CTOPOHBI TIPETIOIaBaTENsl U XOPOIIO MOTOTOBICHHBIX
oOy4aronuxcs Hed(PPEKTUBHBI 1O MPUUUHE TIIOXOU MOATOTOBKH.

IIpakTnuyeckoe 3ansaTue Ne 37
YpaBHeHue KacaTeJbHOW B 0011eM BHe

Ilenv pabomur:
3Hamo:

- CHCTEMY M OTPEJCIICHHIE MPON3BOTHOM;

- TaONWYHBIE DEIICHHUS TPOW3BOJIHBIX DJIEMEHTAPHBIX (DYHKIMI, B TOM
YHUCJIe 0OPATHBIX TPUTOHOMETPUIECKUX (PYHKITUH;

- mpaBuia auddepeHupoBaHus GyHKITNAN;
ymemb:

- HAXOJUTh MPOU3BOAHYIO (PYHKITUY;

- HaxoauTh Auddepeniman GyHKINNT;



- nuddepeHunpoBaTh AEMEHTapHbIE (PYHKIIHH.

Csedenus usz meopuu:
dopmysia ypaBHEHUS KacaTeJIbHOM K TpauKy (QYHKIIUU:
y=1f(xg) +f (x¢) (x — xy).
3amaua 3 HaiiT ypaBHeHMe KacaTelbHOH K rpaduiry GYHKIHHA
Yy =cos x B Touke ¢ abcuuccoit x;= g—.

P Haiizem snavenus ¢yHknuu f (X) = cOS X ¥ ee TPOH3-
BOZHOM B TOUKE X, = g-:
NE] 1
2 .

f(xu):cosg: , f’(xo):—singzﬁ

Hcenonsaysa ¢gopmyny (3), maii-
IeM MCKOMOe ypaBHEHHe Kaca-

TEJBHON: Y =ﬂ—l (x—-EJ,

| 2 20" 6
i y=-X x4 f§+l.<l
2 2 12

3adanusa Ha 3aKpenienue:

857 Haiitu sHaverua k u b, ecau npaAMaa y = kx + b TpoxoAuT yepes
TOUKY (X,; Y,) ¥ 0bpasyeT ¢ ocsio Ox yroa o:

) a=% 29=2 yo=-3; 2) a=3) %=-3, Yo =2
3)a="§~ %=1, yy=1; 4)0‘=7%’ xp=-1, yo=-1.

858 Haiitn yriosoil KoapPUIMEHT KacaTeIbHOW K rpapuky pyHK-
uun y = f (x) B Touxe ¢ abemuccoi x;:

1) £ (@) =2 xo=1; 2) f (@)= sinx, 7= 5;
8) [(x)=Inx, x,=1; 4) 7 (x) = ¢% x,=In 3.

859 Haiiti yroa Mexx Ay KacareJsHOH K rpadbury pyuxuuu y = f (x)
B Touke ¢ abemuccoii x, u ocso Ox:

Df@=1a -1 2re-Lr-n
X
3) f(x)=2x, x,=3; 4) f(x0) =18, x,=3;
Jx
3x-1
5) f(x)=e 2 , x,=0; 6) f(x)=1n(2x + 1), x,=2.

860 Hanwucath ypaBHeHHe KacaTeJbHOH K TrpaduKy OGYHKIHHK
Yy = f (x) B Touke c abcruccoil x,:

D f@)=x+x+1, x,=1; 2) f(x)=x-38x% x,=2;
3) f(x)=1, x,=3; 4) f(x) =1, xy=-2
X X
5) f (x) = sin x, xO:E; 6) f(x)=e", x,=0;
) f(@)=Inx, x,=1; 8) f(x)=+x, x,=1.
3aoanus 01 camoCcmoamebHou pabomot:
1 BapuanT
3ananme 1. Haiitu npousBoaHyo QyHKIUY.
3
1 .
a) y=x"-9x*+x-1 0) y=2 * B) y=x’-sinx

x*+1



e) y:sin23x 0) y = log, 4x e) y:%

3aganme 2. Pemurs ypasaenne f'(X) =0, ecmu f(x)=x—cosx
3aganme 3. Hamucars ypaBHeHHe KacaTelbHOM K Tpaduky GpyHkumu y = f(X) B
TOYKE C abCLHCCOM Xo

f(x)=x-3x* Xo=2

2 BapuMaHT
3ananme 1. Halitu npousBoaHy0 QyHKIIUY.
2
a) y=5x*-3x"+5 0) y:x3+1 B) y:Sin(X2—2X+4)
X
2) y=x-sin2x 0) y=+1+x° e) y=(2+5x)

3aganme 2. Pewnts ypasaenue f'(X) =0, ecmu f(x)=In(x+1)-2x

3aganue 3. Hammcats ypaBHeHHE KacatenbHOU K rpaduky ¢pyHkmuu y = f(X) B
TOYKE ¢ a0CIIHUCCOH Xg

KoHTposbHBIE BONIPOCHI:
1. Tlonarue npou3BOAHOM?
2. IlpaBuia BeIUMCICHUS TPOU3BOIHBIX?
3. YpaBHeHHE KacaTeIbHOM?

Jomamnee 3aganue: bammakoB M.U. «Marematuka: ainredpa u Hadaia
MaTeMaTUYECKOT0 aHaIn3a; reoMeTpusi»- riiara 5 Ne 75 (A.b)
NuTepHeT-pecypcenl:
1. DnextpoHHas OubIMOTEYHAs cucTemMa Znanium [DJIEKTPOHHBIN pecypc| —
Pexxum noctyna: https://znanium.com/ (nara oopamenus 16.09.2021r.)
Caiitbl B cetu UnTepHer:
1.Onnaiin~ Oubnmoreka  [DnekTpoHHBIM  pecypc] — Pexum  pocryna:
http://www.vbbooks.ru.
2.MlaTepHeT yHUBEpCUTET MH(GOPMAIIMOHHBIX TEXHOJOTUN [DIEKTPOHHBIN pecypc|
— Pexxum pgocryna: http: /www.intuit.ru.

Kputepun onnennBanusi padoThbl 00y4aIOIIUXCS HA MPAKTUYECKOM 3aHSITHH:
OuneHka «OTJMYHO» CTAaBUTCS, €CIM OOYYalOIIMICS BBITIOTHUI paboTy B
MOJIHOM 00BbEeME C COONTIOZICHMEM HEOOX0IUMOM MOCIIeI0BATETLHOCTH, MPABUITEHO
OTBETHJI Ha KOHTPOJILHBIE BOMPOCHI, TPAMOTHO C(OPMYITHPOBAJ BHIBO/I.
OneHka «XOpOIIO» CTAaBUTCS B TOM CiIy4ae, €Cld OOyYarOImUNCS BBITTOIHIII
TpeOOBaHUS K OIICHKE «OTIUYHO», HO JOMYCTWJI OIMMOKA B PEIICHHH 3ajad,
HEAKKypaTHO 0OpMUII coAepkaHne paboThl, HE CPOPMYIUPOBAIT BBIBO/I.
OuneHka  «yJAOBJIETBOPUTENbHO» CTaBUTCSA, €CIuW paboTa BBHINIOJIHEHA HE
MOJTHOCTBIO M, €CIM B XOA€ paboThl ObUTM AOMYIIEHBI CIEAYIOUIUE OIIUOKU:



3HAYWTEIbHBIC OIMMOKA B PEIICHWH 3a7a4, HEaKKypaTHO O(QOPMHUI COAEpKAHUE
paboThI, HEBEPHO OTBETHIJI HA KOHTPOJIBHBIE BOIIPOCHI, HEe C(HOPMYIINPOBAIT BBIBO/I.
OneHka «HEYJAOBJETBOPUTEIBbHO» CTABUTCS, €CIIH 00YJArOIIHIACS HE
MIOJITOTOBWJICS K BBITIOJTHEHUIO TAHHOUN pabOThI, TOyUYEeHHBIE PE3YJIbTAThI HE
MIO3BOJISAIOT CJIENIaTh MIPABMIILHBIX BBIBOJIOB M ITOJTHOCTHIO PACXOISATCS C
MOCTaBIICHHOM IEJTBI0, MTOKA3bIBAJ TNIOXHE 3HAHUS TEOPETHUECKOTO MaTepurana,
PYKOBOJICTBO ¥ TIOMOIIIb CO CTOPOHBI MPETOIaBATENS U XOPOIIIO MOATOTOBICHHBIX
oOy4Jaroruxcst Hed(PPEKTUBHBI IO MPUYHHE TIJIOXOH MOATOTOBKH.

IIpakTnueckoe 3anarTue Ne 38
HccaenoBanue GyHKIHMHU ¢ IOMOUIIbIO TPOU3BOJIHOM
Henab: 3akpenuTs Ha MpUMEpax HMCIOJIb30BAHUE JIOCTATOYHBIX MPU3HAKOB
BO3pacTaHusd W YyObIBaHUS (PYHKLIMH, HEOOXOJUMOIO YCIOBHUSl IKCTpeMyMma s
HAXO0XJIEHUSI COOTBETCTBYIOUIMX CBOMCTB (DYHKIMHU, IPUMEHEHUE TOJHON CXEMbI
UCCIIEIOBaHMSI JIJIsl HAXOKJCHUS CBOMCTB (DYHKIIMU U TOCTPOECHHUs €€ rpaduka.

ITopsiok BeINOTHEHUs1 padoOTHhI.
1. PaccmoTpuTe TEOpeTHMUECKM MaTepuaia MO TeME€ W IpPUMEpbl pPELICHUs
3a/1a4 (IpUBEICHBI HIXKE).
2. Pemmte camoctostensHylo paboty. OdopMuTe pelieHne MUChMEHHO B
TETpaaH.
Xoa padoThl.
TeopeTndecknii MaTepuan.
OpHuM U3 BaXXHEUIIUX NMPUIIOKEHUN U HEepeHInPOBAaHHOTO NCUUCIECHUS
ABJIIETCS McclieoBaHue (PYHKIIUH C LEJbIO MOCTPOEHU ee rpaduka.
Omnpenencune. Oynkius y=f(X) Ha3pIBaeTCs Bo3pacTarolieil B MHTepBae (a;b),
eciu pH xX2>X1, T(X2)>F(X1), u yowsiBaromet, ecim f(X2)<f(X1).
JlocTaTOYHbIe NPU3HAKH BO3PACTAHUA M YObIBAHMA (DYHKIIMH
- ecnu pyukuus f(X) B kaxmoi Touke nHTEpBaa ]a;b[ umeer
MOJIOKUTENBHYIO TPOU3BOJHYIO, TO caMa (PYHKIUSI B ’TOM MHTEpBaJje
BO3pacCTaeT;
- ecnu pyukuus f(X) B kaxmoit Touke HHTEpBasia |a;b[ UMeeT OTpHUIATEIbHYIO
MPOU3BO/IHYIO, TO cama (YHKLHS B 3TOM UHTEpBaje yObIBAEeT.
Omnpenencane. Oynkius f(X) umeer skcTpeMyM (MAaKCUMyM WJIH MUHHUMYM) B
TOYKE X=X, ecJiu f(X) sBisieTcss HAaMOOIBIINM MITM HAUMEHBIIINM 3HAYEHUEM
(GyHKUIHUH B HEKOTOPOU JIBYXCTOPOHHEW OKPECTHOCTH 3TOM TOUKH.
Heo0xoaumoe yciioBue 3kcTpeMyMa (GPyHKIMH.
Ecmu gynkuus y=f(X) uMeer 3kcTpeMyM B TOUKE X=X, TO €€ MPOU3BOIHAS B ATON
TOUYKE paBHA HYJIO, TUOO HE CYIIECTBYET.
3HaveHUsI apryMeHTa, Mpu KOTopbix GyHkius f(X) coxpaHseT HenpepbIBHOCTD, a
ee nmpousBoaHas f’(X) oOparraercs B HyJIb WK HE CYIIICCTBYET, HA3bIBAIOTCSI
CTalMOHAPHBIMU TOYKAMH.
IlepBblit 10CTATOYHBIH MPU3HAK IKCTPEMYyMa (PYHKLMH.




Ecin ¢pynkus y=f(X) nuddepennupyemMa B OKpeCTHOCTH CTAITMOHAPHOW TOYKH
Xo U €€ IPOU3BO/IHAS CJIeBa OT 3TOM TOUKH MOJIOKUTENbHAs, a CIIpaBa
OTpHULIATEIbHAs, TO B TOUKE X9 OTpULIATENbHAS, a CIIPaBa — MOJIOXKUTEIbHAs, TO B
TOUYKE Xo (PYHKIHMS IOCTUTAeT MUHUMYMA; €CJIM TPOU3BOIHAS CJIEBA U CIIpaBa OT
CTAI[MOHAPHOMN TOYKU Xo UMEET OJJMHAKOBBIN 3HAK, TO B ATOU TOUKE (DYHKIIMS
AKCTpEMyMa HE UMEeT.
AJTOPUTM HaXOXACHUS IPOMEKYTKOB BO3pACTaHUs U yObIBaHUS, TOUECK
KCTpeMyMa (PyHKIUU.

1. Haiinem o0nacTh onpeeneHus.

2. Bpruncnum nepByro IpOU3BOIHYIO.

3. Haiigem kpuTtudeckue TOUKH.

4. BBIICHUM 3HaK MMPOU3BOJIHON HA MPOMEKYTKE.

5. CnenaeM BBIBOJ.

Hpumep 1I: f(X)=x> - 3x + 2

1. ObnacTb onpeneneHus — JitoOble Yuca, T.K. PyHKIMS IPEICTaBlIeHa B BUIE
MHOTOYJICHA.

2. £(X)=(x>-3x+2) =3x%-3.

3. UToOBl HAWTH KPUTHYECKHE TOYKU HEOOX0 MO peruTh ypaBHenue f7(X)=0
3x2-3=0
x*=1
X1 =1luxy,=-1

4. OTMETHM 3TH TOUYKU Ha KOOPJMHATHOMN MPSAMOM.

P& + - - X

°- °- N
@ @ >

f(x) 4 1 ~ 1 P4

xe(-o0;-1), (-2)=3(-2)? — 3 = 9 > 0 = pyHKIKs BO3paACTAET.

xe(-1;1), f(0)=3 - 0% -3 =-3>0 = ¢ynkuus yObIBaer.
Xe(l;+x), f(2) =3 - 22— 3=9>0 = QyHKUMS BO3pACTAET HA STOM
IPOMEXKYTKE.

B Touke x=-1 nmpou3BoHas TOMEHsIA 3HAK C TUTIOCA HA MUHYC — 3HAYUT 3TO
TOYKA MAaKCUMYMa;
B Touke x=1 npon3BoaHas MOMEHsJIA 3HAK C MUHYCA Ha IUIKOC — 3HAYUT 3TO
TOYKAa MUHUMYMa.
OTBeT: QpyHKIMS Bo3pacTaeT npH Xe (-oo0;-1]U[1;+w); yosiBaer npu x e [-1;1].
Xx=-1-max; x=1-min
Ilpumep 2.VccnenoBath QyHKIUIO Y = (x+1)-(x—2f u MTOCTPOUTH €€
rpaduk.
Peurenue:
1) Jannas GyHKIHS SIBASETCS MHOTOWICHOM (MOKHO PAaCKPBITh CKOOKH,
MOJIyYMM MHOTOWIEH TPEThEl CTETICHH ), TO3TOMY OHA OIpe/IieIieHa,
HerpepbiBHA U qud pepennupyema npu mo0six x. [Toatomy o6macth
onpenencHus: GyHKIIUUA — BCS YUCIIOBAsI psMast.



2) Berarcnum TOYKHM niepecedeHus rpaduka QyHKIMHA ¢ OCSIMH KOOPIUHAT:
rpaduk Gynkumu y=(x+1)-(x—2)? nepecekaet ocs Ox npu y=0, T. €.
(x+1)-(x=2)>=0; x+1=0 nmm (x—2)>=0; x=-1 i x=2.

I'paduk Gpynkuun y=(x+1)-(x—2)? nepecekaer ock Oy npu x=0, T. €.
y=(0+1):(0-2)>=1-4=4. T.o. mbI nonyunsu Tpu Touku: (—1; 0), (2; 0), (0; 4).
3) Haiinem mpoMexXyTKH MOHOTOHHOCTH (DYHKITUHU B €€ DKCTPEMYMBI C
IOMOIIIBIO TIepBOi mpous3BoHoM: 1 '=((x+1)(x—2)?) '=3x-(x-2).

U3 ypaBuenus y =0 Haiinem kputudeckue Touku: 3x-(x—2)=0; x1=0, x,=2.
Pe3ynbrathl perneHns 3aHeceM B TaOIHUILY:

0) 0 2) 2 to0)
+ 0 - 0 +
/ 4 \ 0 /
BO3D Y GBI _ BO3p
acra max min acra
BaeT
erT erT

OyHKIMSA BO3pacTaeT Ha HHTepBajax (—oo, 0) u (2, +o0), yobIBaeT Ha
untepBaie (0; 2), umeeT MakcuMyM Tpu X=0 1 MUHUMYM TIPH X=2:
Yma=1(0)=4; ymin=y(2)=0.

4) Ilo moyiy4eHHBIM TOYKAM CTPOUM I'pauK:
A

A%

3ajaHus NI BBINOJHEHUSI CAMOCTOSAATEIbHOM PadoThI:
1.MccnenoBaTh (DyHKITMIO Ha BO3pAacTaHKWE M YObIBAHHE, TOYKH SKCTPEMyMa
a) f(x)=2x*-5x"
0) f(x)=x"+4x>+4x*+1
B) f(x)=(x-2)*
2.MccnenoBaTh (DyHKLHIO IO MOJHON CXEME U MOCTPOUTD €€ rpauk
a) f(X)=x? —4x + 3
0) f(x) =12x-x*

KoHTpoJibHBIE BONIPOCHI:
1. TloHsiTHE MPOU3BOIHON?
2. TlpaBuia BBIYMCICHUS TTPOU3BOIHBIX ?
3. YpaBHeHUE KacaTeabHOMI?



4. Tlonarue GpyHKIUA?

Jlomamnee 3aganue: bammvakoB M.U. «KMaremaTuka: anredpa u Hadaia
MaTEeMaTUYECKOro aHajau3a; reomeTpusi»- rimasa S Ne 75 (A.b)
NuTepHeT-pecypesbl:

1. DnektponHass OuOnMoTeyHass cuctemMa Znanium [DJIEKTPOHHBIN pecypc| —
Pexum noctyna: https://znanium.com/ (mata oopamienus 16.09.2021r.)

Caiitbl B cetu UHTEpHET:
1.Onnaitn = Oubnuoreka  [DneKTpoHHBI  pecypc] — Pexum  nmocryna:
http://www.vbbooks.ru.
2.MlHTepHeT YHUBEPCUTET MHPOPMAITMOHHBIX TEXHOJIOTUHN [ DIEKTPOHHBIN pecypc|
— Pexxum moctyna: http: //www.intuit.ru.

Kpurtepuu oneHuBanusi padoTbl 00y4AIOUIUXCS HA MPAKTHYECKOM 3aHATHM:

OueHka «OTJIMYHO» CTABUTCS, €CIM OOYYaIOIIMWCS BBIMOIHWI paboTy B
MOJIHOM 00bEeME C COOTIOICHMEM HEOOXO0IMMOM MOCIeI0BATEILHOCTH, MPABUIILHO
OTBETHJI Ha KOHTPOJIbHBIE BOMPOCHI, TPAMOTHO C(POPMYIIMPOBAI BHIBO/I.

OuneHka «XOpoOIIO» CTaBUTCA B TOM CiIy4ae, €Clid OOYyYaroU[uHCs BBITIOJHUI
TpeOOBaHMSI K OIEHKE «OTJIWYHO», HO JOMYCTWJI OIIMOKK B PEHICHUH 3ajad,
HEaKKypaTHO 0POPMUI CoJepKaHe padOThl, HE CPOPMYITHPOBAT BHIBO/I.

OueHka  «yJAOBJIETBOPHTEJNbHO» CTaBUTCA, €ciIu padoTa BBINOJHEHA HE
MOJIHOCTBIO M, €CJIi B XOA€ paOOThl ObUIM JTOMYIIEHBI CIEAYIOLUE OMIMOKU:
3HAUUTEIbHBIE OLIMOKA B PEIICHHM 3a]a4, HEAKKypaTHO O(QOpPMUI COAEpHKAHUE
paboThl, HEBEPHO OTBETHJI HA KOHTPOJIbHBIE BOMPOCHI, HE C(HOPMYITUPOBAI BEIBOJ,.
OuneHka «HeEyHOBJIETBOPHUTEJIbHO» CTABUTCS, €CIIM 00yYalolUiics He
MOATOTOBUJICS K BHITIOJTHEHUIO TAHHOW paOOThI, MOJTYyUYCHHBIC PE3YyJIbTaThl HE
MO3BOJIAIOT CAENATh MPABWIBHBIX BEIBOJOB U MOJHOCTBIO PACXOSTCS C
MIOCTABJICHHOM 11€JIbI0, TOKA3bIBAJ IJIOXME 3HAHUS TEOPETUYECKOT0 MaTepuana,
PYKOBOJICTBO U MTOMOIIb CO CTOPOHBI MPENOIaBaTEeNS U XOPOIIO MOATOTOBICHHBIX
oOy4aronuxcs Hed(PPEKTUBHBI TTO MPUUUHE TIIOXOU MOATOTOBKH.

IpakTnueckoe 3ansaTue Ne 39 Haxo:xxnenue Hau0o0Jib11ero, HAMMEHbIET 0
3HAYEHMS U IKCTPEMAJIbHbIX 3HAYCHUN (PYHKIMU

Heab: YMeTh HaXOIUTh HAMOOJIbIIIEE, HAUMEHBIIIEE 3HAYCHUS U IKCTPEMaIbHBIX
3HAYEHUN (PYHKIIHI»

Bapuanr 1
3aganme 1. Haiinute HamOosblliee ¥ HaMMEHbIICE 3HAYCHUS (DYHKIUU Ha
3aJIaHHOM OTpE3KE.
1. y=x*+4x, [-21]. 2. y=2x*-4x%, [-12].
2x®  5x? x*
3. y="—-=2 43x, [0:2]. 4. y=""—x? [-21].
y=-3 > [0;2] y=5 [-21]



3

5 x® 3x?

=5 =542 L8 6y =3x-x, [-22].
x> X
7. y=x"-2x*+1, [-2,2]. 8. y:?—?—Zx, [-2;3].
3
9. y="0+x*=3x, [0:2]. 10. y=x* -3x, [-22].

3aganume 2. Halimute nHTEpBasibl BO3pacTaHUs, YObIBAHUS U HKCTPEMYMBI
byHKIUH.

1. y=x*-4x5, 2. y=x>+3x*-4,
3. y=-x>+3x"-4. 4, y=—x"+2x°.
3 2

5. y=-x*+3x+1. 6. y:%—%+x
7. y=x>+3x", 8. y=x*-32x.
2x° x°

9. y=4x>-2x. 10 y=" -2 —x
y y 3 5

Bapuant 2

3ananme 1. Halimute Hanbosbllee U HaMMEHblIEe 3HaYEHUs (DYHKIHMH HA
3aJJaHHOM OTpE3KE.

1. y=x*-4x% [-14]. 2. y=x>+3x* -4, [-31].
3. y=-x>+3x"-4, [-13]. 4, y=—x"+2x*, [-2:2].
3 2
5. y=-x*+3x+1, [-2,2]. 6. y:%—%+x, [0;2].
7. y=x*+3x%, [-31]. 8. y=x*-32x, [0;3].
3 2
9. y=4x*-2x*, [-11]. 10. y:%—%—x, [-12].
3ananme 2. Haiinure nHTEpBanbl BO3pacTaHusl, YObIBAaHUS U SKCTPEMYMBI
(GyHKUIHU.
1. y=4x°-x". 2. y=4x—-x"*.
2
3. y=x>-5x"+8x—-4. 4, y:xa—%.
X 1
5, y=-x*-"—+2, 6. y=3x—x°.
y 5 5 y
7 4 2 8 x* X
. y=Xx"-2x"+1. L Yy=——-——-2X.
y y 3
X3
9. y=?+x2—3x. 10. y=x*-3x+5,

KoHTpoJibHBIE BONIPOCHI:
1. HaubGonpiiee u HauMeHbIlIee 3HaYCHUE (PYHKITUHN?
2. NHtepBanbl Bo3pacTaHus, YObIBAHUS U SKCTPEMYMbI G YHKIIUU



Jlomamnee 3aganue: bammvakoB M.U. «KMaremaTuka: anredpa u Hadana

MaTEMaTUYECKOIr0 aHaau3a; reoMeTpusi»- riapa 2 Ne 305
NuTepHeT-pecypesbl:

1. DnektponHass OuOnMoTeyHass cuctemMa Znanium [DJIEKTPOHHBIM pecypc| —
Pexxum nocrtyma: https://znanium.com/ (nara oopamenus 16.09.2021r.)

CaiiTel B cetu UHTEpHET:
1.Onnaitn =~ Oubnuoreka  [DneKTpoHHBI  pecypc] — Pexum  nmocryna:
http://www.vbbooks.ru.
2.MlHTepHET YHUBEPCUTET MH(POPMAIIMOHHBIX TEXHOJIOTUH [ DIEKTPOHHBIN pecypc|
— Pexxum moctyna: http: //www.intuit.ru.

Kputepun onieHnBaHusi padoThl 00y4AIOIIUXCS HA MPAKTUYECKOM 3aHSITHH:

OueHka «OTJIMYHO» CTABUTCS, €CIM OOYYarOIIMKCA BBINOJIHWI padoTy B
MOJIHOM 00beME C COONTIOCHUEM HEOOX0IUMOM MOCIIEeI0BATEIbHOCTH, MPABUIILHO
OTBETHJI Ha KOHTPOJIbHBIE BOMPOCHI, TPAMOTHO C(POPMYIIHUPOBAI BHIBO/I.

OuneHka «XOpoOIIO» CTaBUTCA B TOM CIIy4ae, €Clid OOYyYaroU[UHCs BBITTOJIHUI
TpeOOBaHMSI K OIEHKE «OTJIIUYHO», HO JOMYCTHJ OIIMOKM B pEUICHUU 3ajady,
HEaKKypaTHO 0POPMUI CoJiep:kaHne paboThl, HE CPOPMYIUPOBAT BHIBO/I.

OueHka  «yJAOBJIETBOPUTEJIbHO» CTaBUTCA, €ciau paboTa BBHINOJHEHA HE
MOJIHOCTBIO M, €CIIM B XOje paOOThl ObUIM JIOMYIIEHBI CIEAYIOUUE OIIMOKH:
3HAYMTEIbHBIC OIMMOKA B PEIICHWM 3a7ad, HEaKKypaTHO O(QOPMHI COACpIKAHUE
paboThI, HEBEPHO OTBETHII HA KOHTPOJBHBIC BOMPOCHI, HE C(HOPMYTUPOBAIT BEIBOI.
OneHka «HEYT0BJIEeTBOPUTEIbHO» CTABUTCS, €CIIM 00YUAIONINNCS HE
MOATOTOBWJICS K BBITIOJTHEHUIO TAHHOUW pabOTHI, TIOJyUYCHHBIE PE3yJIbTaThl HE
MTO3BOJISIOT CENATh MPABWIBHBIX BHIBOJIOB M MIOJTHOCTHIO PACXOISITCS C
TTOCTABJICHHOMN IIEJIBI0, TTIOKA3BIBAIT IIJIOXHE 3HAHMS TEOPETUIECKOTO MaTepHara,
PYKOBOJICTBO M TIOMOIIb CO CTOPOHBI TIPETOaBaTENS U XOPOIIO MOATOTOBICHHBIX
oOy4aroruxcst Hed(PPEKTUBHBI TTO MPUYUHE TIIOXOU MOATOTOBKH.

IpakTnueckoe 3ansaTue Ne 40
KonTpoabhasi pabora no teme: “Havana MaTeMaTH4eCKOr0 aHaIM3a”
Bapuanr 1
1. Haiimute crarmmonapubie Touku Gynkiun f(X) = 3 sin X + 2 cos x.

2. Onpenenure TPOMEKYTKH MOHOTOHHOCTH U SKCTPEMYMBbI

byHKIIUN

3. loxaxute, uto yHkius f(X) = 4x — 3 Sin X Bo3pacraeT Ha Bcel YHCIOBOM
IIPSIMOM.

4. Haitnute HauOoJiblliee 1 HAUMEHbIIEE 3HaYeHUsT PYHKIMU



f(x) =2 - 9x + 10 Ha otpeske [-2; 4].

5. Uccnenyiite ¢pyukiuio f(X) = 2x+ 5 u moctpoiite ee rpaduk.

Bapwuant 2
1. Haiinure cranmonapubie Touku ¢pyHkiwm f(X) = 2 sin x - 3 €os X.

2. Onpenenute NPpoMeXyTKH MOHOTOHHOCTH U DKCTPEMYMBI

byHKIIUN

3. lokaxuTte, uto yHkimsa f(X) =5 COSX - 7 X yObIBaeT Ha BCel YMCIOBOM
MIPSIMOM.

4. Haitnute HanOosbliiee 1 HaMMeHbIee 3HadeHus pyHkuu f(X) = 2+ 15X + 1 Ha
orpeske [-2; 6].

5. Uccnenyiite ¢pynkumro f(X) = 7+ 9x u nmoctpoiite ee rpaduxk.

Jlomamnee 3aganue: bammvakoB M.U. «kMaremaTuka: anre6pa u Hadana
MaTEeMaTUYECKOI0 aHaIn3a; FTeOMETpHUs»- Ti1aBa 9
HNuTepHer-pecypcesbl:

1. DnextpoHHas OubOIMOTEYHas cucTemMa Znanium [DJIEKTPOHHBIN pecypc| —
Pesxxum noctyna: https://znanium.com/ (nata oopamenus 16.09.2021r.)

Caiitbl B cetu UnTepHer:
1.Onnaitn =~ 6ubnuoteka  [DNEeKTpoHHBIM  pecypc] — Pexum  nmocryna:
http://www.vbbooks.ru.
2.VlHTepHeT yHUBEPCUTET MH(POPMALIMOHHBIX TEXHOJOTUN [DNEKTPOHHBIN pecypc|
— Pexxum gocrtyna: http: //www.intuit.ru.

Kpurepuu oneHuBanusi padoThl 00y4ar0IMXCSH HA MPAKTHYECKOM 3aHATHH:

OueHka «OTJIMYHO» CTABUTCS, €CIIM OOYYaIOIIUWCS BBIMOIHWI padboTy B
MOJIHOM 00BbEeME C COONTIOZICHMEM HEOOX0IUMOM MOCIIeI0BATETLHOCTH, MPABUITEHO
OTBETUJI HA KOHTPOJIbHBIE BOIIPOCHI, TPAMOTHO C(HOPMYJIUPOBAI BHIBOI.

OneHka «XOpoOLIO» CTAaBUTCS B TOM Cllydae, €CJIMd OOy4YaroIIMHCS BBIMOIHUI
TpeOOBaHMSI K OLEHKE «OTJIMYHO», HO JOMNYCTHJI OIIMOKM B PEIICHUH 3a/aad,
HEaKKypaTHO 0OpMUI coaepkaHue padoThl, HE CPOPMYIUPOBAIT BBIBO/I.

OueHka  «yJAOBJIETBOPHTEJIbHO» CTaBUTCA, €ciau padoTa BBHINOJHEHA HE
MOJIHOCTBIO M, €ClId B XOA€ paOOThl ObUIM JTONYILIEHBI CIEAYIOLUE OMIMOKH:
3HAUMTEbHBIE OLIMOKA B PEIICHUM 3a]a4, HEAaKKypaTHO O(QOpPMUI COAEpIKaHUE
paboThl, HEBEPHO OTBETUJI HA KOHTPOJIbHBIE BOMPOCHI, HE CPOPMYIUPOBaI BHIBOJIL.
OuneHka «HeyHOBJIETBOPUTEIbHO» CTaBUTCS, €CIIM 00yYaloluiics He
MOATOTOBHJICS K BBITIOJTHEHUIO JAHHOM pabOTHI, IOJyUYCHHBIE PE3yJIbTaThl HE
MO3BOJISIFOT CAENATH MPABUIIBHBIX BBIBOJOB M MOJHOCTBIO PACXOMISTCS C
MIOCTABJICHHOW LIEJIBIO, TOKa3bIBAJI IIJIOXUE 3HAHMS TEOPETUUECKOTO MaTEpHaIa,



PYKOBOJICTBO M TOMOILb CO CTOPOHBI IPEMNOIABATENS U XOPOILO MOATOTOBIEHHBIX
oOy4Jaronuxcs Hed(PPEKTUBHBI MO MPUYUHE TIIOXOU MOATOTOBKH.

IIpakTHyeckoe 3ansitue Ne 41

HNuTerpan u neppoodpaznas

Heanb:
1. ®opmupoBaTh YMEHUS U HaBBIKH BBIYMCICHUS HHTETPAIOB.
2. ®opMupoBaTh YMEHUS M HABBIKA CAMOCTOSITEIbHOTO YMCTBEHHOTO TPy
3. IlpuBHUBaTH yMEHHS U HABBIKK PAOOTHI CO CIIPABOYHBIM MaTEpUaIOM
4. Onpenenutb ypOBEHb 3HAHUM CTYJEHTOB IO JAHHOUN TeMe

Teopeust

U3 muddepeHnnanbHOTO MCYUCICHUS HW3BECTHO, YTO €CTh IENbIM psia (QyHKIUH,
OTIUYAIOIINXCS TMMOCTOSHHBIM YHUCIIOM, KOTOPbIE MMEIOT OJIHY W TY K€ MPOU3BOJIHYIO HIU
OJIUH ¥ TOT ke auddepeHnuar.

Hanpumep, bynkmun x°, x*+5, x*-3, x*+12, x*+a ¥ T.JO. UMEIOT MPOU3BOIHYIO
OMHY U Ty ke 3x* W oauH u TOT e auddepenupan: dy=3x"-dx. s bynkuuu 3x°,
byukmun: x%, x* +5, x* =3, x* +12, x® +a u T.J. ABIAIOTCS MEPBOOOPA3HBIMHU.

llepsoobpasnoti ¢hynkyueri IO OTHOUIEHUIO K JAaHHOW (QyHKIMH y = f(X) Ha3bIBaeTCs
Takast QyHKUUA F(X), pOU3BOJIHAA OT KOTOPOM paBHA JaHHOU PyHKUUH, T.€. F'(x) = f(X)

Takum 00pa3oM, MOKHO HaiTH JIHOOYIO HENPEPHIBHYIO QYHKIMIO f(X), IS KOTOPOi
CYIIECTBYET OECUMCIECHHOE MHOKECTBO MMEPBOOOpasHbIX  F(x)+C, OTIMYAIOMIUXCS
NOCTOSIHHBIM 4ynciioM C.

COBOKYITHOCTH NepBo0Opa3HbIX (QyHKumi F(x)+C mis nanHoit Gpynkuum f(x) wmm
s panHoro auddepennmana f(x)-dx, Ha3bIBAETCS HEONPeOeNeHHbIM UHMEZPAIOM W
o0o3Havaetcsa. CornacHoO ONpeesIEHUI0

_[ f(x)-dx=F(x)+C
rue, f(x) — momsiTerpansHas Gpynkuus; f(x)-dx — moablHTErpanbHOE BhIpakKeHHE; F(X) —
nepBooOpaszHasi sl moAbsIHTerpaibHON (yHKIHKM; C — TOCTOSIHHAs WHTETPUPOBAHUS,
noKa3bplBaroUlasi, YTO JUIS TMOJBIHTErpajibHOM (YHKUIMU CYHIECTBYET OECUHCICHHOE
MHO’KECTBO IEPBOOOPA3HBIX; X — IEpEMEHHAasi HHTETPUPOBAHMUSL.

OcHOBHBIC CBOMCTBA HEONpeIeJEeHHOI0 HHTErpaJa.
1. TlpousBonHas HEONpPeAEIEHHOTO UHTErpajia paBHa MOABIHTErPATbHOU (PYHKIMU:

/
[ £00-ax] = (x)
2. TloCTOSIHHBI MHOXHTENh TMOJIBIHTErPATbHON (YHKIIMH MOXHO BBIHECTH 32 3HAK
WHTeTpaa;
Iaf (x)-dx = aj f(x)-dx, Tyre a = const .
3. HuddepeHuuan HEONPEAEICHHOIO HWHTErpajla paBeH MOJbIHTErPaIbHOMY
BBIPAXCHHIO:



d [ £(x)- dx = f(x)-dx
4. HeonpeneneHHbId MHTErpall OT I[I/I(l)q)epeHLII/IaJIa NepBOOOPA3HON paBeH caMoOi
nepBOOOpa3HOI:
Jd[F()+c]= [ f(x)ax=F(x)+C

5. Hurerpan ot aﬂre6pa1/mecxon cyMMbl (QYHKIHMA paBeH anreOpanyeckod cymme
WHTErPajioB OT 3TUX PYHKIUH:

JIF.00% £,(0]- dx = [ £, (x)-dx+ [ £,(x)

[Ipu HaxO0XJIEHUN HEOIPEIACICHHOTO MHTErpasa MoJIb3yITCs MePEUUCICHHBIMU BBIIIIE
CBOMCTBaMM HEOMNPEJEICHHOT0 HWHTErpajga M TaOJWYHBIMM UHTerpasamu (popmynamu
WHTErPUPOBAHUS).

OcHoBHbIE (hopMYJIbI HHTErPUPOBAHUS

n+1

1. jx”dx: X +C, roe n#-1
n+1
2. j%=lnx+C
X
J'a dx = a +C
Ina

3.

4. [edx=e"+C

S. Isin xdx = —cosx +C
6

7

. jcosxdx —sinx+C

J ,— =1gx+C
COS” X

8.j _d>2< = —ctgx +C
sin? x

=arcsinx+C

dx
0.
2

> =arctgx +C




MeToabl HHTErPUPOBAHUSA
Bp1aendtoT Tpy OCHOBHBIX METO/IA PELICHUS 3a/1a4 Ha HAX0XKJICHUE UHTErPAJIOB: METO/I
HEMOCPEACTBEHHOIO HMHTETPUPOBAHUS, METOJ I[OCTAHOBKM MM METOX 3aMEHBI
MEPEMEHHON U METO]I UHTETPUPOBAHHUS IO YaCTSM.
Memoo nenocpedcmeenno2o unme2pupoB8anUs.

DTOT METOJT OCHOBAaH Ha IMPUMEHEHUU CBOWCTB HEOMPEACICHHOTO UHTErpasia,
TOXJIECTBEHHBIX MPEOOpPa30BaHUN MOABIHTETPATEHON (YHKIMHM C TICJIBIO0 CBEICHUS
3aJIaHHOTO WHTErpajia K TaOJIMIHOMY BUAY U (OPMYIT HHTETPUPOBAHHS.

sin(2x) - dx

COSX

Pemrenue: B JTaHHOM HMHTErpajie CIeAyeT MPUMEHUTh TPUTOHOMETPUUYECKOE TOXKAECTBO,
BBIHECTH TIOCTOSIHHBI MHOKWTETh 3a 3HAK HMHTETpajla W TPUMECHHTH (POpMYITy
WHTETPUPOBaAHUSL:

IIpumep 1. Haiitu nunaTerpan j

ISIn(ZX) J-Zsm XCOSX  x = ZIsin xdx = 2(-cosx) +C =—-2cosx+C.
COS X COS X
x23/x?

-dx

pumep 2. Haiitu nnrerpan | N
X

Pemenue: B aHHOM MHTErpaje yJoOHO 3amucaTh KyOMUEeCKU M KBaJIpaTHBIM KOPHU B
BHJIE CTETICHU U B35ITh UHTETPAJ OT cTeneHHo QyHKIuu (Mo Tabiuiie).

19
6
j j j 6 o8,
19
Peme}me THUIIOBOI'O BapnaHTa:

19
1 3—2x4+3\/x2d _
' IT *

Pa3genuB uncnuTenb NOABIHTErpaIbHON (DYHKIIMK HA 3HAMEHATENb U UCTIOIb30BaB 2-€ U 3-¢
MpaBujIa UHTETPUPOBAHMS, & TAKXKE TaOJIUILy OCHOBHBIX HEONP. MHTErPAJIOB, MOIYyYUM

3
J-3 2x° +\/_ :3J'X1/4dx_2J'X15/4dx+J'X5/12dX:4X3/4_EX19/4+%X17/12 +C:4W—%4/XN +%1€/XH +C

19

HpOBepI/IM HonyquHLIﬁ p€3yJ'IBTaT'

(4X3/4 19 19/4 15/ C) 4 —1/4 _%.%XEM _'_%.%XSMZ — 3X—1/4 N 2X15/4 + X5/12
2.

J' 1dx )
/(4-8x)?7"

dx 215 A e 2S gy D (a4 g oN3l5 :_35 _ay)3
jmdx=j(4—8x) (-8) = (4-8%)  dx=—_"_(4-8"°+C=—_[(4-8x)" +C

BBITIOJIHUM IIPOBEPKY PE3YJIbTATA!

(—3(4—8x)3’5+0)' __ 5. §(4 8x)2/%(=8) = (4—8x) %/
24 5
3[ d | ox dx=—In|6-7x|+C:
6-7X 6-7X 7

IIPOBEPUM ITOJTYUYEHHBIN PE3YJIbTAT:

169



1 1 1
——In 6-7x|+C) =—Z-———(-7) =
=7 A A

4, j cos@-5x)dx; | cos(2—5x)dx=—%sin(2—5x)+c

BBIIIOJIHUM IIPOBEPKY pE3yIIbTaTa: (—%sin(z ~-5x)+C) = —%cos(z —5x)-(-5) =cos(2—5x)

3dx 3dx 3 2dx 3
5. X; ——dx== dx==In|2x++4x*-3|+C
'[\/4x ".\/4x2 -3 2'[\/(2x)2 —(\/3)? 2

MIPOBEPUM TOJTYYEHHBIN PE3YJIbTAT:
8x

24—
/ 24/4x> -3, 3 2(\4x% -3 +2X) 3
( In | 2x+~/4x* -3|+C) _(—-—) 2. -
2 2x4+ax2 -3 2 (2x+/4x2—3V4x?-3) ax?-3

6. dx dx;
I\/6—5x2 "
d(+/5x) 1 J5x

I L dx = i_f —arcsin——+C
Jo—sxt B (J6) -(Bx)’ B V6

7.Hanpumep, pHu pa3ioKeHUU NOJBIHTErPaIbHOM (YHKIMH Ha aareOpanvyecKkyro CyMMy
(GyHKUHIA, TOIYyYUM UHTErpaj, KOTOPbIA MOXKET ObITh HailIeH 1O Ta0JIMLIEe MHTErPAJIOB.
[Ipumep.
x° +2x% —/x +3
-[ 3X

dx _j—dx j—dx j—dx+ —dx_

dx x5 2x ZJ_ 1
= = === In\x\
X 15 9

anamHeHnﬁ I CAMOCTOSTECIIBHOTO PEIICHUA

——Jx4dx+ Ix dx——j

3aganune Nel
2xdx xdx 3xdx 4xdx 2Xdx
1.1 1.2 1.3 1.4 1.5
Ie Yl Bl I er I 5es
4xdx xdx \/§xdx 2xdx 2xdx
1.6 1.7 1.8 19 1.10
'[\/4x2+3 ‘[\/9—8x2 J.\/3x2— J.'\/3x2—2 I\/7—2x2
2xdx xdx 3xdx
1.11 1.12 1.13
I M2l MRl
3aganue Ne2
2.1 Iezx‘7dx 2.2 Iemxdx 2.3 Ie2‘3xdx 2.4 Iezx+1dx 2.5 Ie”‘zdx
2.6 Ie5x’7dx 2.7 je5x*7dx 2.8 je”*dx 2.9 je3’4xdx 2.10 Ielox*zdx
2.11 J'eZde 2.12 Ie“’xdx 2.13 Iez‘sxdx
3aganue Ne3
3In2(1—
31 | dx g2 (Y= 33 [ &
(2x+1)3/In?(2x +1) x-1 1—x)3/In?(1—X)

35 J-In @a- x)d 36 J-W/In(2x -1) 37 jB,/In(3x+1)dX

34 I 2x-1 3x+1

dx
(1—x)4/In®(@1-x)
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8 J' dx
(x+1)In*(x+1)

dx
d I (x +1)3/In(x + 1)

X+
2
311 | dx 312 (VL0 313 [
(2x+1)3/In?(2x +1) x-1 (1—x)3/In?(1-X)
3aganue Ned
4.1 J.sin“Zxcostdx 4.2 J-0052x 4.3 J' sm3x 4.4 J. smx
sin® 2x cos’ 3x 3/cosx
sin X ; . cos xdx sin xdx
4.5 -[cos . 4.6 Icos 2xsin 2xdx 4.7 Isinx+1 4.9 Jm
sin xdx - cost 5|n3x
4.10 -[\/COST 4.11 fsm 2xcos2xdx  4.12 Ism 4.13 Icos
3apanue Nes5
dx dx dx dx
5'”@ 2jm S'SJM 54]32 : 5.5j5xz_4
dX dX 4x+5 6x—4
7 I6x2+1 5.8 J.W 5.9 Ie dx 5.10 Ie dx
dx dx
511 512 5.13
J.\/2 5x? I -5 J'\/5x2+1
3aganue Ne6
. dx
6.1 Ism(?x+1)dx 6.2 J.cos(8x—4)dx 6.3 Im 6.4 I3x >
dx dx
6.5 jm 6.6 stz 5 6.7 IW 6.8 [cos@x—7)dx
dx dx
6.9 6.2 [cos@x—4)dx 6.3 | ——
I e Jeostx-tox 63 | £
3ananue Ne7
2 2 2
7.0, [XOBXEX g 7.2.[* I5de
X
8 9/,2 3
7.3.[(3x* + = +11x* ———)dx 74 [(2x == — +54/x)dx
.[ NE X\/_ I( 2 X\/» X)
75.[(3x + S5 L 1185)dx 7.6.] (5x* ——2 —3— +94x%)dx
x* 3/x® X
1 6 3
7.7.[ (65 ——+——8f dx 78.[(7x6 -2 +3/x)dx
J¢ T ) Jo —a— f
7
7.9 (4x——+9 )dx 7.10 (8x7+———+5\/_)dx
I F [N
711 IX cosx+x dx 712. _[X +5x
8 9/,2
7.13. [ (3x* + — +11/x? ———)dx
'[ x> X\/_
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KonTposibHbIe BONPOCHI:
1. TlonsiTust uaTerpan?
2. OCHOBHBIE CBOWCTBA HEOMPEACICHHOTO HHTErpaa.
3. WNuTepBaibl Bo3pacTaHus, yObIBaHUS U IKCTPEMYMbI (DYHKITUH

Jlomamnee 3aganue: bammvakoB M.U. «MaremaTuka: aire6pa u Hadana
MAaTEeMaTHUYE€CKOTO aHalin3a; reoMeTpusi»- riaBa 10.Nel0
HNuTepHeT-pecypcesbl:

1. DnexrponHas OubnMoTEeYHasi cucTeMa Znanium [DJIEKTPOHHBINA pecypc| — Pexxum
noctyna: https://znanium.com/ (mara obpamenus 16.09.2021r.)
Caiitnl B cetu UnTepHeT:

1.Onnaitn~ Oubnuoreka  [DnekTpoHHBI  pecypc] —  Pexum  goctyna:
http://www.vbbooks.ru.
2.MlHTepHET YHUBEPCUTET MHPOPMALIMOHHBIX TEXHOJOTHUN [DJIEKTPOHHBIN pecypc| —
Pexxum noctyna: http: //www.intuit.ru.

Kpurepuu oneHuBanusi padoThl 00y4ar0IIMXCS HA MPAKTHYECKOM 3aHATHH:

OneHka «OTJMYHO» CTABUTCS, €CIM O0YYaIOIIUIACs BBIMOIHII PabOTy B MOJIHOM
o0beMe ¢ CcOOMIoJIeHuEM HEOOXOIUMO IMOCIIeI0BaTeIbHOCTH, TTPABUIHLHO OTBETHII
Ha KOHTPOJIbHBIE BOMPOCHI, IPAMOTHO C(OPMYITHPOBAI BHIBO/I.

OueHka «XOpoIIO» CTaBUTCA B TOM cllydae, €ClIu OOy4aroUu[uics BBITOJTHUII
TpeOOBaHUS K OIICHKE «OTJIWYHO», HO JOMYCTUJ OIIMUOKM B pEIICHWU 3ajad,
HEaKKypaTHO 0POPMUII COJIep KaHKe padOThI, HE CPOPMYIUPOBAT BHIBO/I.

Ouenka «YyJIOBJIETBOPUTEJIBHO» CTaBUTCS, €CIM padoTa BHINIOJHEHA HE
MOJTHOCTBIO M, €CIIM B XOA€ pabOThl ObLIM JOMYIICHBI CICAYIOIINE OIIUOKHU:
3HAYUTE/IbHBIE OIIMOKWM B pEHIEHWU 3a7ad, HEaKKypaTHO O(OpPMUI COJEp>KaHHE
paboThI, HEBEPHO OTBETHJI HA KOHTPOJIbHBIE BOMPOCHI, HE CHOPMYITHUPOBAI BHIBOJI.
OueHka «HeYyJI0BJIETBOPUTEILHO» CTAaBUTCS, €CJIM 00yUYaroIIuiics He
MOATOTOBUJICS K BHITIOJTHEHUIO TAHHOW pabOThI, MOJTYyUYECHHBIC PE3YIbTaThl HE
MO3BOJISIFOT CAEIaTh MPABUIIBHBIX BBIBOJIOB U MTOJTHOCTBIO PACXOMSITCS C
MTOCTABJICHHOM 11€JIbI0, TOKA3bIBAJ TJIOXME 3HAHUS TEOPETUYECKOT0 MaTepuana,
PYKOBOJICTBO U IMOMOIIb CO CTOPOHBI IPEMOIaBATENS U XOPOLIO IMOATOTOBICHHBIX
oOyuaroruxcst Hed(PPEeKTUBHBI 110 MPUUKHE TIJIOXO0M MOTOTOBKH.

IIpakTuueckoe 3ansaTue Ne 42

Teopema HoroTona—JleiiOHnna

Heanb: QopMupoBaTh yMEHHE 1O TNPUMEHCHHIO METOJOB HMHTETPAIBHOTO
WCYMCIICHHS TIPY BBIYMCIICHUH (YHKIHUNA ¢ MCToJib3oBaHUEM (popmynbl HeroToHa-
JleniOHuIA.

3agaum:
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a
1. HayuuTbcsd BBIUMCIATH ONPEAEICHHBIM WHTErpaj Jf(x)dx no ¢opmyne
b

Herorona-Jleitouuna.
2. Ymerp mnpumeHuts ¢Gopmyny Hprotona-JleitOHuiia mpu  BBIUKCICHUU
OTIPENIeJICHHOT0 NHTETpaja.
Kparkue Teopernueckue M yueOHO-MeTOANYECKHAE MATEPHUAJIbI
0 TeMe MPAKTHYeCKOi padoThI:
1.IlonsiTHe ONpeaeTeHHOT0 HHTErPaJia, ero reoMeTpu4YecKuii CMbICJIL.
Omnpenenenue. Ecnu cyniecTByeT KOHEUHBIH Mepees HHTErpaibHOil cyMMBI (8)

oy = FENAX, + F(E)AX, +.t F(£)A%, = F(E)AX,. - (B)

npu A—0, He 3aBUCAIIMIA OT crocoba pa3OMeHus T, oTpe3ka [a; b] Ha yacTUYHBIC
OTPE3KH ¥ BBIOOpa MPOMEXKYTOUYHBIX TOUEK &k, TO ITOT TPEIeT Ha3bIBAIOT
OnpeeIeHHbIM HHTErpajioM (wiud uHTerpasoM Pumana) or ¢ynkuumu f(X) Ha

b def n
orpeske [a; b] u 0603HaUarOT: J' f (x)dx = lim D F(E)MX,
a Pkt

Ecmu  ykaszawHbpli  mpenmen  cymectByer, To Qynkuus f(X) HasbBaeTcs
UHTETpUpyeMOr Ha oTpe3ke [a; b] (umm mHTerpupyemoii mo Pumany). Ilpu stom
f(X)dX Ha3pIBaeTCs MOABIHTETPANBHBIM BbIpakeHUeM, f(X) — moaBIHTErpaIbHOM
(byHKIHEH, X — IEPEMEHHOM MHTEIPUPOBaHUs, @ U D — COOTBETCTBEHHO HM)KHUM H
BEPXHUM TIpe/IeIaMi HHTETPUPOBAHUS.

OmpeenieHHbI WHTETPall €CTh YMCIIO, PaBHOE NpeAeny, K KOTOPOMY CTPEMHUTCS
WHTETpaJIbHAsI CyMMa, B CITy4ae, KOria AuaMeTp pa3OueHust A CTpEMUTCS K HYJIIO.
I'eoMeTpHYecKHii CMBIC OmpeneJieHHOro uHrerpaia. Ilycts ¢ynkuus y=Ff(X)
HenpepbiBHAa Ha oTpeske [a; b] u f(X) > 0. durypa, orpannyennas rpapukom AB
byukuun  y=f(X), mpsmbeiMu X=a, X=b u oceio Ox (puc. 1), Ha3bIBaeTCs
KPHUBOJIMHENHOM Tpanenuen.

YA
F (2 —mmmm e ) ?:f(x/)
PN
T CA ) P SN
o3 M /\'SE\ %
f(z)Y----- >§> N \i\

(z, _— NS -~
SSSSEE SIS
SSSSEN SRS
\"\% Q‘l\ \\R .

0 a=x, 2, X, L, X ... X L X X Zn X >

HNuTerpanbHas cymMa M €€ CilaraéMble UMEKOT IPOCTOU T'€OMETPUYECKUN CMBICIT:
npousBeneHue (&, )AXx, paBHO IUIOIIAAM IIPSIMOYIOJIbHUKA C OCHOBAaHUEM

n
AX, =X, =%, ¥ BblcOTOH f(&), a cymma o, =Y f(&)AX, TpeiacTasiseTr coboit
k=1

IUIOMAh 3AIITPUXOBAHHOW CTyMeH4aTou (urypsl (M300pakeHHOW Ha puc. 1).
OueBUAHO, YTO 3Ta IUIOIIAAb 3aBUCHT OT pa30MeHus T, oTpe3ka [a; D] Ha
YaCTUYHBIC OTPE3KU U BBIOOpA TOYEK E.
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Yem MenbIre Ax,, K=1, n, Tem 1miomanp cTyrneH4aTon GUIrypbl OImKe K IUIOMIAIH

KpUBOJIIMHEHHOW  Tpamenuu. CrnemoBaTenbHO, 3a TOYHYHO IUIOM@Ab S
KPUBOJIMHEHHOW Tparneuuyu MpUHUMAETCS IPEIeT HHTErpaibHON CyMMBbI pu A—0:

S= LiLn(Jzn: f(&,)AX, =T f (x)dx.

Takum oOpa3zoM, ¢ r€OMETPUYECKOW TOYKU 3PEHHS ONPENEICHHBIM MHTErpan oT
HEOTPHUIATENbHOM (YHKIIMU YHUCJICHHO paBeH IUIOMAAH COOTBETCTBYIOIIEH
KPHUBOJIMHEMHOM TpaNenuu.

2.  OcHoOBHbIE CBOIiCTBA ONpe/ieJIEHHOr0 MHTerpaJa.

PaccMoTpuM CBOMCTBA OIPENEICHHOIO UHTETPAA.

1. Ecimu HWKHUA W BEPXHUH TMpenenbl WHTETPHpPOBaHUS paBHBI (a=b), To

WHTErPaJl paBeH HYIIO: J. f (x)dx =0.

OTO CBOMCTBO CICOYCT U3 OIIPCACIICHUA MHTCTPAJIaA.

b
2.  Ecmu f(xX)=1, To Idx =b-a

def n n
JletictBurenbHO, Tak kKak f(X)=1, To _[dx = lim D 1-AX =) AX =b-a.
k=L k=L

3. Ilpm mnepectaHoBKE NpPENETOB HHTETPUPOBAHUS OIPEICICHHBIA HWHTErpal
b a

MEHSET 3HAK HAa ITPOTHUBOITOJIOKHBIM: J. f(x)dx = —J. f (x)dx.
a b

4. TIoCTOSIHHBII MHOMKHUTEJIb MOXHO BBIHOCUTH 32 3HAK OIPEIEICHHOIO
MHTErpaa:

b b
[ef (dx =c[ f(dx veeR.

5. OmpeneneHHbIl HMHTErpan oOT aireOpauvyeckoil CyMMbl KOHEUHOI'O YHciia
uaTerpupyembix Ha [@; b] ¢ynkmmit fi(X), f2(X), ..., fo(X) paBen anredOpanveckoit
CyMME OIPEAEIEHHBIX HHTETPAJIOB OT CJIATa€MBbIX:

b b b b
[(1.00 £ £,00 %% £,00)dx = [ £,(dx+ [ £, (x)dx+...% [ £, (x)alx.
6 (aaIUTUBHOCTH OMpPEEICHHOTO0 WHTerpaia). Eciu cyiecTByeT HHTerpaibl

c b b

J' f(x)dx u I f (x)dx, TO CyILIECTBYET TaKKe UHTErPal J f(x)dx u mIst TFOOBIX YHCe a,
: b i c b :

b, c; j f (x)dx = j f (x)dx +j f (x)dx.

b
7. Bemn f(x) 20 vxe[a; b], To [ f(x)dx>0, a<b.

8 (ompeneneHHOCTh ONpeeNeHHOro uHTerpana). Ecnu unrerpupyembie QyHKIUU
f(X) u o(X) ynoenerBopsiroT HepaBeHCTBY f(X) > @(X) Vx €[a; b], To

_T f (x)dx > :bfgo(x)dx, a>b.
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9 (06 omeHke ompeneneHHOro uHTEerpana). Ecim m u M — COOTBETCTBEHHO
HauMEHbIIIee U HauOoJbInee 3HaueHus GyHKIMH f(X), HepepbIBHOWM HA OTpEe3Ke [a;

b
b], To m(b—a)sjf(x)dxs M(b-a), a<bh.
10 (reopema o cpemnem). Eciau dynkius f(X) menpepsiBHa Ha otpeske [a; b], To
b
CYIIECTBYET Takas Touka & <[a; b], ato j f(x)dx = f(&)(b-a),

T. €. OINpPENEICHHBI MHTETpall OT NMEPEeMEHHON (DYHKIMH paBeH IMPOU3BEIACHUIO
3HAYEHHs] TOJBIHTETPATbHON (PYHKIIMM B HEKOTOPOM MPOMEXKYTOYHOM TOUKE &
oTpe3Ka MHTerpupoBanus [a; b] u amunb! b-a 3TOro OTpe3Ka.

3. Teopema o cpeaHeMm.

Ecmu dynknus f(X) HenpepeiBHa Ha oTpeske [a; D], TO cymiecTByeT Takas TOYKa

¢ e[a; b], uro Tf(x)dx= f(&)b-a),

T. €. ONPEIEJICHHbI MHTErpan OT MepeMEHHOW (YHKIMH PaBeH MPOU3BEIECHUIO
3HAYEHUS MOJBIHTETPATIbHON (YHKIMM B HEKOTOPOH MPOMEXKYTOUHOM TOUKe &
oTpe3Ka MHTerpupoBanus [a; b] u amunb! b-a 3TOoro oTpeska.
4. Tlpou3sBoaHas oNMpeeIeHHOT0 MHTErpaJja 1o Bepxuemy npezaeiy. ®@opmysia
Herorona-JleiiOHuna.

Jlo cux mop MBI paccMaTpUBAIM ONPENCIICHHBIM HHTETPAll C MOCTOSHHBIMHU
npejenaMi HHTerprpoBanus & U b. Eciau ocTaBUTh MOCTOSIHHBIM HIDKHUH Mpeent
WHTETPUPOBAHUS 8, a BEPXHUHM X M3MEHAThH Tak, 4ToObl X € [&; D], To Bemmumna

UHTETpalia OyAeT u3MeHsThcs. IHTerpan Buja: I f (t)dt = D(x), X € [a; b],

Ha3bIBAETCS OIPEACIICHHBIM HHTETPAjOM C IEPEMEHHBIM BEPXHHMM MPEICIOM U
aBigeTcss (yHKIMEN BepxHero mnpeaena X. 34ech s yA0OCTBa MepeMEHHas
UHTErpupoBaHusi 0003HaueHa OykBOW t, a BEpXHMIl mHpenera UHTETPUPOBAHMS —
OyKBOI X.

Teopema. I[Ipou3BogHasi ONpEAEIIEHHOIO MHTErpajga OT HENpepbIBHON (PYHKIUU
f(X) mo ero mepeMeHHOMY BEpXHEMy TIpelIeidy CYyIIeCTBYeT U paBHa
NOJBIHTErpaJbHON (YHKLIHMH, B KOTOPOH BMECTO MEPEMEHHON WHTErpUpPOBAHUS

IMOZICTaBJICHO 3HAYECHHUE BEPXHETO Npeaena: @'(x) = [ I f (t)dtJ'x = f(x).

®opmyaa Herorona-Jleiionuma. ®opmyna HeroTrona-JIeiOHuna maet mpaBuiio
BBIYUCIICHUS OIPEICIICHHOT0 WHTErpaja: 3HAa4eHUE OIPEIECIICHHOTO MHTEeTpajia Ha
otpeske [a; b] ot HenpepbiBHOU GyHKIMHU f(X) paBHO pa3HOCTH 3HAYCHUH JIIOOOH ee
NIepBOOOPa3HOM, BRIYMCICHHON TTpH X=b 1 X=a.

T f(x)dx = F(b) - F(a). - (9)

IIpumepsl. Beranciaute HHTErpabI

i

jcosxdx =sin x| =sin t—sin 0=0.
(0] (o]
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_27 g 1, 14
3 3 3

(x —4x)dx (?3—2 ]3

1

P e

2.

dx
[—= Inx| =In3—In1=In3.
3.1 X

33}13]‘[“51 JIA HpaKTl/I‘IeCKOFO 3aAHATUA:
3aI[aHI/Ie: BI)ILII’ICJII/ITB OHpeI[eHeHHLIﬁ HHTeraJI, METOAOM HeHOCpeI[CTBeHHOFO

WHTETPUPOBAHUS UCTIOJIB3YSI (popMyJIy HrroTona-JleliOnumna.

a)_[(sz — ZX)jX a)J. a)_?(4x3 _3y?2 )jx

1 o 17, °cos’ Ex 21.
b) | =7 dx ; b) I
I8 b)J'(l—x)“dx \/x+
2
L S . 2
a)j(x — xhix a) [ cos>xdx a) [ (2cos3x)ix
e ey 12. o 3 22. %
6dx 4 2
b)_r!/a — b)£(1+g)8dx b)!(l—g)“dx
3 3 5
a)_[3cosxdx a)J'(3x —2x)1|x a)J'(108sin 6x)dx
3. 13. ;/2 23. 0
) ) 1
J‘(l_ _) dx b)_f!/?Sln xax b)'[ (7 _ 5X)dX
. e
i a)]i(Bsin 1 xjdx a)j' de
5 cos’ x 14, © 2 24 3 C0s°2X
9 1
b) j (1+E)8dx b) [ (L—2x)"dx b) [ (4x° + 6x)clx
-1 1 -2
2 T
a)| (4x® + 2x ix 4 2
)J;( ; a) [ (36 cos2x)ix a)[ (Bx* - 6x* }ix
5. [ 15. o 25. i
b)| ——— : ® /Bx —
OCOSZ(; ) g[) f b) [ /8x—5dx

KoHTpoJsbHBIE BONIPOCHI:

1.  Yto Ha3bIBAIOT ONpPECICHHBIM nHTEeTrpaiioM ¢pyHkimu f(X)?

2. B d4eM cocTOMT TeOMETPHUYECKUI CMBICIT OMIPEICIIEHHOTO HHTerpaia’?
3. 3amummre CBOWCTBA ONPEACICHHOIO HHTETpaIa.

4, 3amumure popmyny HeroTona-JIeitoHuma.

JMomamHee 3aaanue: bammvakoB M.U. «Matemartuka: anrebpa u Hagasia

MaTeMaTUYECKOT0 aHaIu3a; reoMeTpus»- riasa 10 Ne59
HNuTepHeT-pecypcesbl:
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1. DnexkTpoHHas OuOIMOTEUHAs cucTeMa Znanium [DJIEKTPOHHBINA pecypc] — Pexum
nocryna: https://znanium.com/ (mara obpamenus 16.09.2021r.)
Caiitsl B cetu UHTEpHET:

1.Onnaitn~ OubnuoTeka  [DnekTpoHHBI  pecypc] —  Pexum  goctyna:
http://www.vbbooks.ru.
2./lHTEpHET YHUBEPCUTET HMH(POPMALIMOHHBIX TEXHOJOTHN [DJIEKTPOHHBIN pecypc| —
Pexum noctyna: http: //www.intuit.ru.

Kpurtepuu oneHuBanusi padoTbl 00y4AIOUIUXCS HA MPAKTHYECKOM 3aHATHM:
OuneHKka «OTJMYHO» CTABUTCA, €CIM O0YYaIOIIUNCS BBIMOIHWI paboTy B MOJTHOM
o0beMe ¢ coOMIoJeHuEM HEOOXOIUMOM MOCIeI0BaTeIbHOCTH, TPABUILHO OTBETHII
Ha KOHTPOJIbHBIE BOIPOCHI, TPAMOTHO C(POPMYIUPOBAT BHIBO/I.

OueHka «XOpOLIO» CTaBUTCA B TOM cllydae, €Clid OOy4aroluics BBIMOIHUII
TpeOOBaHUS K OIICHKE «OTJIMYHO», HO JOMYCTUJ OIIMOKM B pEIIEHUH 3ajiad,
HEaKKypaTHO opopMuIl cojiep:kanue padboTel, He chopMyIUPOBaT BHIBO/I.

Ouenka «Y/IOBJIETBOPUTEJbHO» CTAaBUTCS, €CIM pabdoTa BBIIOJHEHA HE
MOJIHOCTBIO M, €CIIM B Xoje paboThl OBUTM JOMYIIEHBI CIEIYIOIINE OIIHOKH:
3HAYUTENIbHbIE OMIMOKM B PEIICHUU 3a/7a4, HEAKKypaTHO OQGOpMHUI COAEpKAHHE
paboThl, HEBEPHO OTBETUIJI Ha KOHTPOJIBHBIE BOIIPOCHI, HEe C(HOPMYIIMPOBAI BHIBO/I.
OuneHka «HeyI0BJIETBOPUTEIbHO)» CTAaBUTCS, €CIIM 00YJAIOIIHIICS HEe
MOJITOTOBUJICS K BBITIOJIHEHUIO JAHHOW pa0OThI, MMOYYCHHBIE PE3yIbTaThl HE
MO3BOJISIIOT CJIENaTh MPAaBUIIBHBIX BHIBOJIOB M MOJTHOCTHIO PACXOISTCS C
MOCTaBJICHHOMN 1IEJIBI0, TTOKA3bIBAJI IJIOXME 3HAHUS TEOPETUUECKOTO MaTepuarna,
PYKOBOJZICTBO M IIOMOIIIb CO CTOPOHBI MTPENoaBaTelis U XOPOIIO NOArOTOBIEHHBIX
oOyuaroruxcst Hed(PPEKTUBHBI MO MPUUKHE TIJIOXOH MOJATOTOBKH.

IIpakTnueckoe 3ansaTue Ne 43
IIpuMeHeHHe HHTErpajia K BbIYUCACHUIO (PU3UYECKUX BEJIUYHMH M IUIOMIAAEH

Ieab: 3aKkpenuTh yMEHUE MPUMEHSTH ONIPEACICHHBIN UHTETpal ISl PELICHUS
bu3nUecKux 3a1a4, pa3BUBaTh JIOTUUECKOE MBIITUICHHUE, TTaMSTh, BHUMAHUE U
CaMOCTOSITEJIbHOCTb.

IHopsinok BbINOIHEHHS PA0OTHI.

1. PaccMmoTpuTe TEeOpeTHYECKUN MaTepual Mo TeMe W MPUMEPHI pelieHus 3aaa4
(TpuUBEICHBI HUKE).
2. Pemure camocrositenbHyto paboty. Odopmure perieHue MTHUCHMEHHO B
TETpaIH.
Xoa padoThl.
Teopernyueckuii MaTepua.
TadJuua MHTErpaaoB.
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n+1

n _Ll
1) [u du—n‘L1

+C,mpunz-1; 2) [Vudu= §u\."ﬁ +C;

3)fdu u+C; 4)f_=-;+c o)f—:Q\,u-f-C

6) [cosudu =sinu+C; 7) [dsnudu=-cosu+C;

8 [

1o)f o

cos?u

u
=arctgu + C;
+u?

u

12)fd—u=h1hJI+C;13)fe“du=e“+C;14)fa“du=la—+C.
u na

JIiist BBIYKMCIICHHSI OTIPEICTICHHOTO HHTerpasia oT pyHkuuu f(X) B Tom ciydae, korna
MOJKHO HAMTH COOTBETCTBYIOIIUI HEONPEACICHHBII naTerpan F(x), ciyxur
¢popmyisia Herorona — JleitOHuna:

T f(x)dx = F(X). = F(b) - F(a),

T.€. ONPEEIICHHBI HHTErPaJl PABEH Pa3HOCTH 3HAYEHHI TEpBOOOpPA3HON MTPU
BEPXHEM M HI>KHEM MpeJienax HHTErPUPOBAHUSL.

OnpeneneHHblil HHTErpai UCIOIb3yEeTCs B (PU3UKE U TEXHUKE JUIsSl peLICHUs
Pa3JIMYHBIX 33]1a4.

Ipumep 1. Beruncnute padoty cuiibl F npu cxxatun npyxunel Ha 0,08 M, ecnu 1151
e€ oxarust Ha 0,01 M TpeOyetcs cuma 10 H.

Pemenue. 1o 3akony ['yka cumna F mponopuroHanbHa pacTsKEHUIO WIH CKATHIO
npy>KuHHI, T.e. F=kx, roe x- BCJ’II/I‘{I/IHa pacTshKeHUs WK ckatus (B M), k-mocTostHHAs.

N3 ycnoBus 3a1auv HAaX0AUM k—; —D — ®. =1000, cnemoBarensHo, F(x)=kx=1000x.

Pabota cunel F(X) npu nepemenieHnu Teiaa U3 TOYKU a B TOYKY 6 paBHA A=_r': F(x)dx.

Vcrionb3ys nanHbie 3a1aum , monydaeM A=[]"" 1000xdx=1000 % |o"%® =
=500((0,08)2-0)=3,2 (J1x)

IIpumep 2. JIu"eHas IIIOTHOCTh HEOAHOPOAHOTO CTEPKHS U3MEHSAETCS 1O 3aKOHY
p(1)=16 1+24 (mnoTHOCTH M3MepsieTcs B Kr/M). HaliquTre Maccy CTepIkHs, €CIIH ero
JuHa paBHa 20cM.

Pemenue. Mcxons u3 Gpu3nyecKkoro cMbICiia ONpeesIeHHOro HHTerpaia, Maccy
CTEP>KHSI MOYKHO BBIUYUCIIUTH TIO (popmyIie: m=f: p(l)dl. B Hamem ciyuae

m=[;"" (161 + 24)d 1= (8 12424 1)|*?=8*0,022+24*0,02-0=0,4832 (xr.)
Ipumep 3. CkopocTh NPAMOJIMHENHOTO ABUKEHHUS TENA BBIPAKAETCS

(opmymnoit V=2¢+3" (m/c). HaliTu myTh, IPOMIEHHBIN TEJIOM 3a 5 CEKyH]] OT HaJana
JIBUYKEHUSI.
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<« Tak KaK myTh, MPOMJIEHHBIA TEJIOM CO CKOPOCThIO U (1) 3a OTpe30K BpeMeHH [t1,t7],
BBIPAXKAETCA UHTETPAIIOM

S = | v(t)dv, S=|(2e+3)de =" +15)| =150 ().

; TO UMCCM.:

3aoanus 0na camocmoamenbHo20 peuenun:
1.Haiinure paccTosiHue, MPOMIEHHOE MaTEpUAIbHOM TOYKOM 3a 2 €. OT HavaJia
JBUKEHHS, €CIIM CKOPOCTH 3a1ana (popmymoit V(t )=2t3- 41242 .
2.Touka IBHIKETCS BAOJb MPSAMOM cO CKOpOCThIO V(t )=2+ﬂ%.. Hannure nyts

MPONCHHBIN TOYKOM B MPOMEKYTOK BpEMEHH [2; 7]

3. CKOpOCTb TOYKH, ABUKYILEHCS IPSAMOJIMHEHHO, 3a]aHa ypaBHEHUEM v=241- 6t2,
M/C. BBIUNCIHUTD: yTh, IPOWICHHBIA TOYKOM OT Hauaja JIBUKEHUS 10 €€ OCTAHOBKH.
4. Bpruucnuth paboTy, COBEPIICHHYIO MPH CXXATHUH MPYKUHBI Ha 6 CM, €CIH IS
pacTsKeHUs ee Ha 1 cM Hy»KHO npriIoxuTh cuity B 10 H.

5. JluHelHas TNIOTHOCTh HEOAHOPOIHOTO CTEPKHS m3MeHseTcs 1o 3akony p(1)=8 I+1
(mmoTHOCTH U3MepsieTcs B Kr/M). Haliute Maccy cTep:kHsl, €M €ro JUIMHA paBHa
50cm.

KoHTposibHBIE BONIPOCHI:
1. Yro Ha3bIBAIOT OMpeACACHHBIM HHTErpasioM GyHkimu f(X)?
2. B yem cocTOUT reOMeTPUYECKUNA CMBICI ONIPEIeIEHHOTO HHTEerpaia?
3. 3anuiuTte CBOMCTBA OMPENIEICHHOTO HUHTErpaa.
4. 3anummure Gpopmyny Heiorona-Jleitbuuiia.

Jomamnee 3aganue: bammvakoB M.U. «MaremaTuka: airedpa u Hadana
MAaTEMATUYECKOTO aHAIIN3a; TeoMeTpusi»- rinasa 10 NeS9
HNHTepHeT-pecypcebl:
1. DnextponHas OubnroTeyHas cuctemMa Znanium [DJIEKTPOHHBIA pecypc| — Pexum
noctymna: https://znanium.com/ (nata oopamenus 16.09.2021r.)
Caiitsl B cetu UnTepHer:
1.Onnaitn~ OubnuoTeka  [DneKTpoHHBIM  pecypc] —  Pexum  goctyna:
http://www.vbbooks.ru.
2.MlaTepHeT yHUBEPCUTET MH(POPMAIIMOHHBIX TEXHOJOTHUI [DIEKTPOHHBIN pecypc| —
Pexxum noctyna: http: //www.intuit.ru.

Kputepun onnennBanusi padoThbl 00y4aIOIIUXCS HA MPAKTUYECKOM 3aHSITHH:
OneHka «OTJIMYHO» CTABUTCS, €CIM O0yUYaIOIIUIACS BBIMOIHIII PabOTy B MOJTHOM
o0beMe ¢ CcOOMIoJIeHuEM HEOOXOIUMOM TMOCIIeN0BATeILHOCTH, TTPABMIHBHO OTBETHII
Ha KOHTPOJIbHBIE BOITPOCHI, TPaMOTHO C(OPMYIMPOBAIT BHIBO/I.
OneHka «XOpouIo» CTaBUTCS B TOM Ccly4yae, €clid OOydJaromIUiCs BBITIOTHIII
TpeOOBaHUS K OIIGHKE «OTIMYHO», HO JOMYyCTHJI OINMOKM B pEIICHWH 3ajad,
HEaKKypaTHO 0(OpMIIT cojiepKaHue paboThl, He CPOPMYITUPOBAIT BHIBOI.
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Onenka «YIOBJIETBOPUTEJIBHO» CTaBUTCSA, eCiM paboTa BBIMOJHEHA HE
MOJIHOCTBIO M, €CIM B XO0J€ paldOThl ObUIM JOMYIICHBI CJIEAYIOIMNE OUTUOKU:
3HAUUTETBHBIC OIMMOKKM B PENICHWH 3a/Ja4, HEaKKypaTHO o(OpMHUI Coaep’KaHue
paboThI, HEBEPHO OTBETHJI HA KOHTPOJIbHBIE BOTIPOCHI, HE C(HOPMYTUPOBAIT BEIBOJI.
OueHka «HeYI0BJIETBOPUTEIbHO» CTABUTCS, €CIIM 00YJAIONUNACS HE
MOATOTOBHJICS K BBITIOJTHEHUIO JAHHOUW paObOTHI, IOJyYEHHBIE Pe3yIbTaThl HE
MO3BOJISIIOT CJIENIATh MPABWIIBHBIX BHIBOJIOB M TIOJTHOCTHIO PACXOISITCS C
TIOCTABJICHHOM 11EJIbI0, TTOKA3bIBAJT IVIOXUE 3HAHHUS TEOPETHUECKOT0 MaTepHala,
PYKOBOJICTBO M TTIOMOIIb CO CTOPOHBI IIPETIOIaBaTENIs U XOPOIIO MOATOTOBICHHBIX
oOy4Jaronuxcst Hed(PPEKTHBHBI 110 IPUUMHE TJIOXOH IMOTOTOBKH.

IIpakTuueckoe 3ansaTue Ne 44
Bbiuuc/ieHue BeposiITHOCTEM
Heab: 3aKkpenuTh yMEHHUS BBIYHMCISTH BEPOSTHOCTU COOBITHH, pelias MPUKIIaTHbIC
3a1a4H.

IHopsinok BbINOIHEHHS PA0OTHI.
1. PaccMmoTpuTe TEOpEeTUUYECKU MaTepual Mo TEME W MPUMEPHI peleHus 3aaad
(IpUBEIEHBI HUKE).
2. Pemre caMocTosTenbHYIO padory. Odopmure perieHre HTUCBMEHHO B
TETpPaIU.
Xoa padoThl.
TeopeTnyecknii MaTepual
Teopus BEpOATHOCTEN — MaTeMaTUYECKas HayKa, U3y4arolas
3aKOHOMEPHOCTH MAaCCOBBIX CIIy4YalHBIX SIBJICHUH (COOBITUIA).
CnyyaitHbIM coObITHEM (WJIM IPOCTO COOBITHEM) HA3bIBACTCSI BCSIKOE SIBIICHUE,
KOTOPOE MOKET MPOU30UTH WM HE IPOU30UTH IPHU OCYLIECTBICHUH OINPEIEICHHON
COBOKYITHOCTH YCJIOBUH.

Knaccuueckoe onpeOeﬂeHue eepoiamHuocmu

BepositHocThio P(A) coObITHS Ha3bIBa€TCS OTHOLUIEHHE M YHUCIIAa MCXOJOB OIBITA,
0JIaronpUATCTBYIOIIUX COOBITUIO A, K 00IIeMy 4YuCIy N BO3MOXHBIX HCXOOB
omeita:P (A) ==

n

3agaua 1. B notepee u3z 1000 6unieroB umerorcst 200 BHIMTPHIIITHBIX. BeIHUMAIOT
Hayraj oJiuH OujeT. YeMy paBHa BEPOSITHOCTh TOTO, YTO STOT OMJIET BHIMTPHIIITHBIN?

Pemenne. O611ee unciio pa3amyHbix ucxoaoB ectb N=1000. Yucno ucxomos,
OJIarONpUSITCTBYIOLIUX MOJYYEHUIO BHIUTpHIIIA, cocTaBisieT m=200. CoriacHo
dbopmyIe, moayuyuM

p(A):ﬂzﬁzlzojz
n 1000 5

JlucKpeTHBbIE cJIyYaiiHble BeJIMYMHBI MOXKHO 3a7aTh TaOIUIEH BUIA:
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X X1 |x AU b

P P1 P2 eer |Pn
3nech OykBoii X 0003HaueHa cily4yaiiHas BETUINHA, X1, X2, ..., X, — IEPEUCHb BCEX €€
BO3MOYKHBIX 3HAYEHHM, a P4, ..., P, — COOTBETCTBYIOIIUE UM BEPOATHOCTHU. TaKyro
TaOJUIly HA3bIBAIOT 3aKOHOM PaCIpeeICHUs TUCKPETHON CIIy4yallHOW BEJIMYUHBI.
Coobitusg X=x;, (i=1, 2, ,3, ..., N) SABIAIOTCS HECOBMECTHBIMU U CAUHCTBEHHO
BO3MOJKHBIMH, T. €. OHH 00pa3yIOT MOJHYIO CUCTEMY cOObITHA. [ToaTOMY CymMMma mx
BEpPOSITHOCTEH paBHA CAUHUIIC: p1+p2tpst...tpn=1.

Ilpumep 1.Pa3pirpsiBatoTcs B€ BEIM CTOMMOCTBIO 1O 5 py0. U 0/1HA BElIb
ctouMocThio 30 py6. CocTaBUTh 3aKOH pacipe/iesieHUs] BBIMTPHIIICH /7Sl YeJloBeKa,
KynuBiero oaud ouset u3 50.

Pemenue: nckomast ciydaiiHasi BeiMurMHa X IpeICcTaBiIIeT COOOM BBIMTPBIIT U MOXKET
npuHuMaTh 3Hauenus: 0, 5, 30 py6. [lepBoMy pe3ynbraty OsiaronpustcTByeT 47
CIIy4aeB, BTOPOMY PE3YJbTaTy — 2 ciaydasi M TpeTbeMy — 1 cimydaii. Haitnem nx
BEPOSITHOCTH:

P(x1)=47/50=0,94; P(x,)=2/50=0,04; P(x3)=1/50=0,02.
Torma 3akoH pacrpeneneHus CIy4aiiHON BETUYUHbBI UMEET BHUIL:
Xi 0 5 30
Pi 0,94 0,04 0,02
B xauecTBe npoBepku HaiaeM pi+p2+p3=0,94+0,04+0,02=1.

CraTucTHKa — OTpacib 3HAHUN, B KOTOPOH M3JIaratoTcst 00IImre BOIpoCkl coopa,
WU3MEPEHUS U aHAJIN3a MACCOBBIX CTATUCTUUECKUX (KOJTMYECTBEHHBIX,
KauyeCTBCHHEBIX ) JAHHEIX. BCIO COBOKYITHOCTh OOBEKTOB, MO JICIKAIINX N3YICHHIO,
Ha3bIBAIOT reHEPAJbHOM COBOKYIMHOCTHIO. Ta 4acTh 00BEKTOB, KOTOpAas IoIaia
Ha MTPOBEPKY, UCCIETOBAHUE U T.II., HA3BIBAETCS BEIOOPOUYHON COBOKYITHOCTBIO WIIN
pocTO BBIOOPKOI. BIOOpKHM XapaKTepu3yrOTCs LIEHTPATbHBIMU

TEHJACHUMSIMHU: CPeIHUM 3HAYEHUuEeM, MOJA0H U MeaAuaHoi. CpeTHUM 3HAYCHUEM
BBIOOPKH HA3bIBAIOT Cpe/IHEE apu(PpMETHUUSCKOE BCeX e€ 3HAUCHUIA.
CpenneapudMeTnyecKUM 3HaAUYEHHEM BapUALIMOHHOTO PsJia HA3bIBACTCS
pe3yabTaT JCJICHUS] CYMMbI 3HAYCHU CTATUCTUYECKOM IIEPEMEHHON HA YHCIIO
9TUX 3HAYCHHUM, TO €CTh HA YHCJIO CJIaracMbIX.

Mona BbIOOpKH — T€ €€ 3HaueHus1, KOTOPbIE BCTpEUaroTCs vaile Bcero. Meauana
BBIOOPKHU — 3TO UKCIIO0, “pazesisioliee” MomnojaM yrnopsiIoueHHYI0 COBOKYITHOCTh
BCEX 3HAYEHUI BBIOOPKH.

3agaua
Jana Beioopka: 1,3; 1,8; 1,2; 3,0; 2,1; 5; 2,4; 1,2; 3,2;1,2; 4; 2.4.

DTO psi BapuaHTOB. Pacmosio’kuB 3TU BapUaHThI B BO3PACTAIOIIEM MOPSIAKE, MBI
MOJy4YuM Bapuauuonssiii psaa: 1,2; 1,2; 1,2; 1,3; 1,8; 2,1; 2,4; 2,4; 3,0; 3,2; 4; 5.

CpenHeapudmMeTHIECKOE 3HAUCHUE ITOTO PsiJia PABHO
1,2«3+1,3+1,8+2,1+2,4+«2+3,0+3,2+4+5 =2 4
4.

12
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Menuana psna -2,4
Mopna psina —1,2.

MeanaHou BapUALIMOHHOTO PsAia HA3bIBAETCS TO 3HAYCHUE CIyYaWHOM BEJIUYHHBI,
KOTOPOE MPUXOIUTCS Ha CPEIMHY BapUaIIMOHHOTO psifa (Me).

MeﬂHaHOﬁ YHOPAOAOYCHHOI'O psada YHUCCII C HCUCTHBIM YHUCJIOM YJICHOB HA3bIBACTCA
qUCJI0, 3allTMCAHHOC ITOCCPCANHC, a MC,[[I/IaHOfI YHOPAOAOUYCHHOI'O psAda YUCCII C
YCTHBIM YHCJIOM YJICHOB HA3bIBACTCS CPCAHCC apI/I(I)MGTI/I‘ICCKOG ABYX YHCCII,
3allMCAHHBIX ITIOCCPCOANHC.

Mopoii BapualliOHHOTO psiJia Ha3bIBAIOT BAPUAHT (3HAUYCHUE CITy4alHOU
BEJIMYMHBI), KOTOPOMY COOTBETCTBYET HanbobIIas yacrota (Mo), T.e. KoTopas

BCTPEUAETCS Yallle IPYTUX.

Pa3zmaxom psizia Ha3bIBaCTCS PA3HOCTh MEKAY R= Xmax = Xmin, T.€. HAUOOIBIIUM U
HAaMMEHBIIIUM 3HAUYCHUSIMH 3TUX BapruaHTOB. COCTaBUM TaOJIHUILy

Xi 1,2 1,3 1,8 2,1 2,4 3,0 3,2 4 5
ni 3 1 1 1 2 1 1 1 1

nin | 3/12=1/4 | 1/12 | 1/12 | 1/12  2/12 | 1/12 @ 1/12 1/12 | 1/12

Takue TaOnUIIbI HA3BIBAIOT YACTOTHBIMU. B HUX yncia BTOPOMl CTPOKH — YaCTOTHI;
OHH ITOKAa3bIBAIOT, KAK YaCTO BCTPEUAIOTCS B BEIOOPKE T€ WIIM JpyTrue € 3HaUeHHUsL.
B Tperbeit CTpOKE CTOST OTHOCUTENBHBIE YaCTOTHI.

OTHOCUTEJHbHOM YACTOTO 3HAUCHUN BHIOOPKHU HA3bIBAIOT OTHOIIEHUE €€
YaCTOTHI K YMCITY BCEX 3HAYCHUIN BHIOOPKH.

Haiiném pasmax psga: R=5-1,2=3,8; Pazmax psga pasen 3,8.

B cratuctuke mmpokoe NpUMEHEHNE HaXOAAT TaKUe XapaKTEPUCTUKH, KaK MOJIa U
MeJIraHa.

Mopa siBisieTcst HanboJiee MpueMIeMbIM TOKa3aTeJIeM MIPU BBISIBICHUH
pachacoBKU HEKOTOPOTO TOBapa, KOTOPOH OTJAIOT MPEANOYTEHUE TTOKYATelu;
LIEHbI Ha TOBAp JAHHOTO BHUJIA, PACHIPOCTPAHEHHBIN HA PBHIHKE; KaK pa3Mep 00yBH,
OJIEK/IbI, MOJIb3YIOIIUICSA HAUMOOIBIIUM CIIPOCOM; BUJI CIIOPTA, KOTOPHIM
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NpCAINOYUTaAIOT 3aHUMATbCA OOJBIIMHCTBO HACCICHUS CTpaHbI, TOpOaa, IOCENKa
IIKOJIbI U T. .

3aoanus 0na camocmoamebHou pabomot
| BapuanT

1.B smuke u3 1000 neraneit nmerorcs 20 6pakoBaHHBIX. BEIHUMAIOT HayTaja
1 nerans. YeMy paBHA BEpOSTHOCTH TOTO, YTO JIeTalb HEOpaKOBaHHAS?

2.Ha oTaenbHO B3SITHIX KApTOUKaX HAMKMCAHBI OYKBBI U, 0, H, 4, K, e. KapTouku
nepementany. [locie nepemenrBanus 6epyT KAPTOUKH MO OAHON U KIIATYT PSAIOM.
KakoBa BEpOSITHOCTh NIOJIYYUTh CIIOBO «OUEHKA»?!

3. CocTaBUTH TaOIUILY pacIpe/ielieHUs BEpOSTHOCTEH CIlydaifHOro yucia
OYKOB, BBITIABIIIETO HA BEPXHEW I'PaHU UTPAIBHOTO TETPA3Apa MPU OJHOM
1o10pachIBaHUMU.

4. Haiitu Moy BeiOOpKH 4, 15, 6, 7, 3, 6,8

5. Halitu Memuany u cpefiHee 3HaueHUE BRIOOPKH, pa3Max psja,
MPEBAPUTEIBHO COCTABUB TAOJIMILy C YACTOTAMH TMOSABJICHUS BapuanTel 17,12, 12,
34,18, 5,17, 12, 18, 15

KoHTpoJsibHbIE BONIPOCHI:

1. IlonsiTue MenuaHbI?

2. Tloustme Mmoanr?

3. TlonsTue cpennee apupmernyeckoe?

4. Tlousitue pazmax?

5. Ilonsitue cratucTuka’?
Jlomamnee 3aganue: bammvakoB M.U. «MaremaTuka: aire6pa u Hadana
MaTeMaTUYeCKOro aHajau3a; reomeTpusi»- riaasa 10 No59
HNuTepHer-pecypcesbl:
1. DnexTponHas OubnMHoTEeYHasi cucTeMa Znanium [JJIEKTPOHHBINA pecypc| — Pexum
noctyna: https://znanium.com/ (nara ooparenus 16.09.2021r.)
CaiiTbl B cetu UHTEpHET:
1.Onnaitn~ OubnuoTeka  [DneKTpoHHBIM  pecypc] —  Pexum  goctymna:
http://www.vbbooks.ru.
2.MlHTepHET YHUBEPCUTET MH(POPMALIMOHHBIX TEXHOJOTHN [DIEKTPOHHBIN pecypc| —
Pexxum noctyna: http: //www.intuit.ru.

Kpurepuu oueHuBanusi padoThl 00y4ar0IMXCsl HA MPAKTHYECKOM 3aHATHH:
OueHka «OTJUYHO» CTABUTCS, €CJIM O0yYArOUIUNCS BBIMOJHWI padoTy B MOJTHOM
o0beMe ¢ CcOOMIoJIcHuEM HEOOXOIUMOM TMOCIIe0BaTeIbHOCTH, TPABUIHLHO OTBETHII
Ha KOHTPOJIbHBIE BOMPOCHI, TPAMOTHO C(OPMYITHPOBAI BBIBOJ.
OueHka «XOpoOIO» CTaBUTCA B TOM cllydae, €CIu OOYyJarou[uiCs BBITTOTHHII
TpeOOBaHUS K OIICHKE «OTJIWYHO», HO JOMYCTWJ OIMMUOKH B PEIICHWH 3ajad,
HEaKKypaTHO 0(pOPMUII COZIepPKaHKe PadOThI, HE CPOPMYITHPOBAT BHIBO/I.
Ouenka «Y1OBJIETBOPUTEIbHO» CTABUTCS, ecid paboTa BBIMOJHEHA HE
MOJIHOCTBIO M, €CIM B XO0j€ paldoThl ObUIM JOMYIICHBI CJIEAYIONINE OUTUOKU:
3HAYUTE/IbHBIC OIIMOKM B pEHIEHWU 3a7ad, HEaKKypaTHO O(OpPMUJ COJEp>KaHHE
paboThI, HEBEPHO OTBETHJI HA KOHTPOJIbHBIE BOMPOCHKI, HE C(HOPMYIHUPOBAI BHIBO/I.

183



Ouenka «HEYJAOBJICTBOPUTEJIbHO» CTAaBUTCSA, €CIM OOy4arouuiics He
MNOJTOTOBWIICA K BBINOJHEHUIO JAaHHOW paOOThl, TMOJYyYEHHbIE pPE3yJabTaThl HE
IIO3BOJIAKOT  CHENAaTh IPABWIBHBIX BBIBOAOB U IIOJMHOCTBIO PACXOLATCA C
IIOCTABJICHHOW LEJIbI0, MOKAa3bIBAI IUIOXUE 3HAHUSA TEOPETUYECKOTO MAaTepHalia,
PYKOBOJACTBO M IOMOLIb CO CTOPOHBI IIPENOAABATENA U XOPOLIO MOATOTOBIEHHBIX
oOyuaromuxcst Hea(h(HEKTUBHBI TTO MPUYUHE TUIOXON OATOTOBKU

IpakTn4yeckoe 3ansitue Ne Ne 45
I[Mpukaaansie 3axaun. [lpeacraBiieHue YMCJI0BbIX JAHHBIX.

Heab: OtpaboTka HABBIKOB pELIEHUS NPAKTUYECKUX 3aJad4 C [PUMEHEHHEM
BEPOSITHOCTHBIX METOJOB.
Iopsinok BeINOTHEHUs1 padOThI:
1. PaccMoOTpeTh TeOpeTUYECKHI MaTeprai U MPUMEPHI 10 YKa3aHHOU TEME.
Pemmnts 3a1aHus1, yKa3aHHBIE B IPAKTUYECKOUN YaCTH.

Teopernueckast 4acThb

Mepsl neHTpaabHoii Tenaennnu (measures of central tendency) — croco0bt
OCMBICJICHUS LICHTPAJILHOU WJIM CPEIHEHN MO3UIIMU MHOKECTBA HAOIIOECHUMN, OIICHOK,
TPYyNIbI YUCET U T. 1.

Mojaa — 3T0 HanboJjIee 4YacTo BCTpEeUaroleecs 3HaueHue Mpru3HaKa.

Heo6xo1uMo mouepkHyTh, UTO MOJIa MPEJICTABIAET co00i Hanbosee JacToe
3HAYCHME MIPU3HAKA, a HE YaCTOTY 3TOI'0 3HAUYCHUS.

IIpumep 1. PaccMoTpuM cityuyaid TOUEUHOTO pacnpenesieHus. B coBokynmHocTH
OIICHOK ycrieBaemocTu 2,3,4,4,4,5,5 Monoi siBngeTcst onieHka 4 Mo=4, motoMy, 4To
3Ta OIIEHKA BCTpedaeTcs yaiie apyrux. [[puHaTro cunraTth, 4TO B Ciiydae, KOraa BCe
3HAQYEHUSI OLIEHOK BCTPEUAIOTCS OJMHAKOBO YAacTO, COBOKYIHOCTbH JTAaHHBIX MOJIbI HE
nmeetr. Hanpumep, B coBokynHoctu 3,3,3,4,4,4,5,5,5 MOJbI HET.

Ecnu nBe HeCMEXHbIE OLIEHKH B COBOKYITHOCTU MMEIOT PaBHBIE YaCTOThI, U
OHM OOJIbIlIE YacCTOT APYTHUX OIIEHOK, TO CYIIECTBYIOT JBE€ MOAbl.. B mnpumepe
COBOKYyNHOCTH 2, 3, 3, 4, 5, 5 Mogamu sBJISIFOTCA OUEHKH 3 U 5 — Mo1=3, Mo,=5. B
ATOM CIIy4ae TOBOPSAT, UTO COBOKYITHOCTh OIIEHOK SIBIISIETCS OUMOOAIbHOII.

Meaunanon Me Ha3bpIBa€TCs 3HAYCHWE NPU3HAKA, OTHOCHUTEIBHO KOTOPOTO
reHepajibHas COBOKYIHOCTH JCIHMTCS Ha JBE pPaBHBIC IO 00BEMY YacTH, MPUYEM B
OJIHOM W3 HUX COJEPXKATCS WICHBI, Y KOTOPHIX 3HAUYCHHUE MPU3HAKA HE TIPEBOCXOIUT
Me X, a B npyroi - He MeHblIe Me X.

Ecnu psan Bxirodaer B ce0s 4eTHOE KOJIMYECTBO MPU3HAKOB, TO Meananon (Me)
OyZneT cpenHee, B3SATOE Kak MoJIyCyMMa JBYX IEHTPaATbHBIX 3HAYCHUH psija.

IIpumep 2. Haiinem menuany Beibopku: 5,4,5,6,7,3,6,2,8,6,9, 7.

Ynopsimounm BeIOOpKY: 2, 3, 4, 5, 5,6,/ 6, 6,7, 7, 8, 9. IlockoabKy 311€Ch
MMEETCS] YETHOE YHMCJIIO DJIEMEHTOB, TO CYIIECTBYET JIBE «CEPEAUHBI» - 6 U 6. B aTOM
cllyyae MeIMaHa oOMpelesaeTcss Kak cpeaHee apudMEeTHUeCKOe ASTUX 3HAUYCHUM
Me=(6+6)/2=6.
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Haiinem Menunany BEIOOpKHM ¢ HEYETHBIM KOJIMYECTBOM 3HaueHui: 9, 3, 5, 8, 4,
11, 13.

CHauana ymopsigouyuM BBIOOPKY IO BEJIWYMHAM BXOJSIIMX B HEE 3HAYCHUH.
[Monyuum: 3, 4, 5, 8, 9, 11, 13. ITockonbKy B BBIOOPKE CEMb 3JIEMEHTOB, YETBEPTHIM
M0 TMOPSAIKY dJEMEHT OyAeT cepenuHoi psima. Takum obOpazom, MeaumaHod Oynaer
YEeTBEPTHIN AIEMEHT — 8.

Cpeanee apudMeTHYECKOe 3HAYEHHME, WM IIPOCTO cpedwnee (x ), PaBHO
CyMMe MEPEMEHHBIX, JEJICHHON Ha UX YHCIIO.

Jlns  HEeCTpyNIUpPOBAaHHBIX  MEPEMEHHBIX  cpeaHee  apudMETHUYECKOE
BBIYHUCIIsIETCS 110 (popMyIie:

- X tXx,+.+X 1
x =12 L=—Xx,.
n n
Pa3maxom BbIOOpKHU Ha3bIBaeTcs BennunHa R = Xy - Xy
WubIMu croBamMM, pa3Max - 3TO pPACCTOSIHUE MEXIYy MAaKCUMAaJIbHBIM U

MUHHAMAJIBHBIM YJIEHOM BapUaIlMOHHOIO PSa.

Hucnepcusi. OnMH U3 CIOCOOOB U3MEPEHUST PACCESHUS JAHHBIX 3aKIHOYAETCS
B TOM, YTOOBI ONPEEIUTh CTENEHb OTKJIOHEHUS KaXI0ro HAOIIOJEHUSI OT CpeaHeu
apupmernyeckoi. OueBHIHO, 4YTO 4YeM OOJbIlI€ OTKIOHEHHE, TeM OOJblle
M3MEHYMBOCTHHAOIIOICHUH.

OpHako MBI HE MOXKEM HCIIOJIB30BaTh CPEJHEE ITHUX OTKIOHEHWM KaK Mepy
paccesHUs, IOTOMY  YTO  IIOJOKUTEIbHBIE  OTKJIOHEHHMS  KOMIICHCUPYIOT
OTpHULATENIbHBIE OTKJIOHEHUs (MX cyMMa paBHa Hym0). UTOOBl pemuTh 3Ty
npo0sieMy, Mbl BO3BOJMM B KBaJpaT KaKJO€ OTKJIOHEHHE WU HaXOIUM CpeaHee
BO3BEJICHHBIX B KBaJIpaT OTKJIOHEHHI; 3Ta BEJIUYMHA HA3bIBACTCS AUCIIEPCHE.

Bo3bMeM N HAOMIOACHUIA X1, X2, X3, oy Xn,  CpEIHEE KOTOPBIX
7o 2%
paBHSIETCSI R BbluncisieM AUCIIEPCHUIO:

(X — X)
T

CpenHekBaapaTnyeckoe OTKJIOHEHHE — 3TO TOJIOKUTEIbHBIN KBaJIpaTHBIN
KOpPEHb U3 JUCIIEPCHUH.

Mpbl MOXeM TpencTaBUTh ce0e CTaHAApPTHOE OTKJIOHEHHWE KaK CBOEro poja
CpelHee OTKJIOHEHWE HaOmoJAeHuN OT cpeaHero. OHO BBIYMCISIETCS B TEX K€
eANHUIAaX (Pa3MEPHOCTSIX), YTO U UCXOAHbIEC JaHHBIE.

[Myctp 4 — JIVCKpETHAs ClIy4yanlHas BEJIMYMHA,
=PlX=n}, p,=P{X=x}. ..

D=g%=

IPUHUMAOIIAs

3HAUEHMs V' ¥~ ¢ BepOATHOCTAMHU ¥

TOTJla MATEeMATHYeCKO0e OKHIAHMe JUCKPETHOU ciy4yaiiHoi BenmnuuHbl M(X)
XL
OIIpEAEIAETCS KaK CyMMa: 258 .

IMpumep 3. Haiitu pasmax, mMoay, MeAuaHy, cpelHee BBIOOPKH 3HAYCHHIA
CIIy4allHOW BEJIMYMHBI X, IOCTPOUTH ITOJIMTOH YacCTOT.

X

-2

-1

0

|

M

1

3

2
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http://statistica.ru/theory/opisatelnye-statistiki/#%D0%94%D0%B8%D1%81%D0%BF%D0%B5%D1%80%D1%81%D0%B8%D1%8F

Pacnumem psig Beioopku: -2, -1,-1,-1,0,0,1,1,1,1, 3.
Mo=1 (rmaubonpias yactota —y 1), Me=0 (cpenuHHOE 3HAUYCHUE B PSATY MPU3HAKA).
R=3-(-2)=5.
E_—Z—l—l—l—l—{]—l—{]—i—l—l—l—i— 1+1+3 2
N 11 11

[TonwnroH vacrtoTt

IIpumep 4. Haittu nucnepcuto BbiOOpku 10cM, 12cm, 7cMm, llcM u cpennee
KBaIpaTUYHOE OTKJIOHEHHUE OT CPEIHETO 3HAUCHUS JIEMEHTOB BHIOOPKH.

10+12+7+11 40

X = 1 i 10
(10— 10)2 + (12— 10)2+ (7 — 10)2 + (11— 10)> 14
D= n == 3,5cm?

o(x) =,/D(x)=,/35=1,87cm
IIpakTHYeCKas 4acTh

3apanue 1. Haiftu pazmax, Moy, MeIMaHy U CpeHEE BHIOOPKU:

1) -1,12, -6, -7, 13, -2, 10, -2, -9

2) 4,-10, 13, 8, -6, -3, -1, 13, -6
3apnanme 2. Haiitu Moay, mMeauaHy W cpeiHee BBIOOPKM 3HAYEHUN CiIydailHOM
BesuuHbl X. [I0OCTpOUTH MTOJUTOH YaCTOT.
X|1-3]-10|5
1
M| 2 |3|5]|2
3amanue 3. HailTu MaremaTudyeckoe OXKUJAHUE 3HAYEHUN CIy4allHOM BEJIMYUHBI X,
pacrpesiesieHne KOTOPBIX 10 BEPOSTHOCTSM MPEACTABICHO B TaOIHIIE:
X|-3]-1]0]|5
M | 2/7|3/7|1/7|1]7
3ananme 4. Haiitu qucniepcuto BHIOOPKH:

1) 16r, 14r, 131, 171

2) 5m, 13m, 8M, 12Mm, 12Mm
3ananme 5. HaiiTu cpenHee KBaJpaTUYHOE OTKJIOHEHHE OT CPEIHEro 3HA4YCHUS
AJIEMEHTOB BBIOOPKHU

12m, 10Mm, 7M 17M, OMm
3ananme 6. CpaBHUTH MO CTAOMJIBHOCTU ABYX (GyTOOIMCTOB, €CIM YHUCIO TOJIOB,
3a0UTBIX KQXKJIBIM M3 HTPOKOB, IPUBEICHO B TaOJIHIIE:

N |1[2[3]4[5]6]
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Ce30Ha
l urpok | 17 121]20|16]15|19
2urpok | - |17]20]18 21|14

KoHTpoJsibHbIE BONIPOCHI:
1. Tlonstue Mmenuanbl?
2. Tloustue MoabI?
3. Tonsitue cpennee apupmernyeckoe?
4. TlonsTtue pazmax?
5. Ilonsitue cratucTrka?
Jlomamnee 3aganmue: bammvakoB M.U. «MaremaTuka: anre6pa u Hadana
MaTEMaTUYECKOTO aHaIN3a; FEOMETpHUsI»- TaBa 12
HNuTepHeT-pecypcenl:
1. DnexktponnHast 6ubmUoTeYHas cucreMa Znanium [DIEKTPOHHBIN pecypc] — Pexxum
noctymna: https://znanium.com/ (1ata oopamenus 16.09.2021r.)
Caiitnbl B cetu UnTepHer:
1.Onnaitn~ OubnuoTeka  [DneKTpoHHBIM  pecypc] —  Pexum  goctyna:
http://www.vbbooks.ru.
2.VlnTepHeT yHUBEPCUTET MH(POPMAIIMOHHBIX TEXHOJIOTHUI [DIEKTPOHHBIN pecypc| —
Pexxum noctyna: http: //www.intuit.ru.
Kpurepuu oneHuBanusi padoThl 00y4ar0IIMXCS HA MPAKTHYECKOM 3aHATHH:
OneHKka «OTJMYHO» CTABUTCS, €CIM O0YYaIOIIUIACs BBIMOIHII pabOTy B MOJIHOM
o0beMe ¢ coOMIoJIeHuEM HEOOXOIUMO MOCIIeI0BaTeIbHOCTH, TTPABUILHO OTBETHII
Ha KOHTPOJIbHBIE BOMPOCHI, TPAMOTHO C(POPMYIUPOBAT BHIBO/I.
OueHka «XOpOIIO» CTaBUTCA B TOM CcCllydae, €Clid OOYYarollUWCS BBIMOIHUII
TpeOOBaHUS K OIICHKE «OTIWYHO», HO JOMYCTHJ OIMUOKH B PEIICHWW 3ajad,
HEAKKypaTHO 0pOpMUII CoJepKaHKe padOThl, HE CPOPMYIHPOBAI BHIBO/I.
Ounenka «YIOBJIETBOPUTEJIBHO» CTaBUTCSA, eCiu paboTa BBIMIOJHEHA HE
MOJIHOCTBIO M, €CIM B XO0J¢ paldOThl ObUIM AOIMYIICHBI CIEAYIOIINE OIINOKH:
3HAUUTEIbHBIC OIMMOKKM B PEIICHWHM 3aJa4, HEaKKypaTHO o(OpMHUI Ccoaep’KaHue
paboThI, HEBEPHO OTBETHII HA KOHTPOJIBHBIE BOTIPOCHI, HE C(HOPMYTUPOBAIT BEIBOJI.
Ouenka «HEY/I0BJIETBOPUTEJbHO» CTaBUTCA, €CIW OOydyalomuiics He
MOJATOTOBHWJICS K BBIMOJHEHUIO JaHHOW palOOThl, MOJYy4YEHHBIE PE3YNbTAThl HE
MO3BOJISIOT  CAeNaTh MPABHIBHBIX BBIBOJIOB W TOJHOCTBIO PACXOJATCA C
MOCTABJICHHOW 11€JIbI0, TMOKa3bIBajJ TUIOXME 3HAHUS TEOPETUYECKOTO MaTrepuaia,
PYKOBOJICTBO U MOMOIIb CO CTOPOHBI MPENOAaBATENd U XOPOIIO MOATOTOBICHHBIX
oOyyJaroruxcst Hed(QEKTHUBHBI 110 IPUUMHE TIJIOXO0H MOATOTOBKH

IIpakTnueckoe 3ansaTue Ne 46
Kopuu ypaBHennii. PABHOCHMJIBHOCTH YPaBHEHM I

Lenn:
a) oOpa3oBarejibHble — KOHKPETH3UPOBATh 3HAHUS OOYYAIONIUMXCS 1O TEMe
«PaBHOCWJIBHOCTh YpaBHEHU», 000OIIHUTH U 3aKPENUTh 3HAHUS 10 TeME «Y paBHEHUS

N HCPAaBCHCTBA», BBISIBUTDH HpO6CHBI B 3HAHUAX 06yan01uch;1 I10 YKa3aHHbBIM TCMaM.
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B) pa3BHBalOIMe — Pa3BUBaTh CIIOCOOHOCTh YETKO (POPMYJIMPOBATh CBOU MBICIIH,
MBIIUIEHHE (YMEHUE AaHAJIU3UPOBATh, BBIACIATH TIJIABHOE, CPABHUBATh, CTPOUTH
aHaJoruu, 0600IIaTh U CUCTEMATU3UPOBATh, JOKa3bIBaTh U OMPOBEPIaTh, OOBICHATD
Y ONPENIEATh MOHATHUS, CTABUTh U PEIIaTh MPOOJIEMBI); JJOTUKY (HA OCHOBE YCBOCHHUS
YYAIMIMHUCS IPUYUHHO-CIIEICTBEHHBIX CBS3€W, CPABHUTEIBHOTO AHAIIA3A).

Teopusn:

YpaBHeHHEM ¢ OTHOM NePEeMEeHHOM X HA3bIBAETCH BbIPaKeHHe
f(x)=9(x) 1)
coJepakalee MepeMeHHY0 BeJIHYMHY X U 3HAK PABEHCTBA.
Cpeny BUAOB ypaBHEHUW pa3IMYalOT ajredpam4veckue, nmapamMerpu4eckKue,
TPAHCUEH/JACHTHbIC, (PYHKIHMOHAJIbHbIC, AU(PPepeHIHATbHbIE W JPyrue BHJbI

YPaBHCHUU.
K anre6pandecKkuM ypaBHEHHSAM OTHOCSTCS:
- TMHCHHOE YpaBHEHUE ax+b=0.
- KBaIpaTHOE yPABHEHHUE - ax?+bx +c=0.
- KyOM4eCcKOe ypaBHEHHE - ax® +bx?+cx+d=0.
- ypaBHeHHus 4eTBepToii crenenn -  ax* + bx® +cx? +dx + e =0.

ax*+ bx?+ ¢ = 0. (buxsazgpaTHOE)

Yucao a Ha3piBaeTcst Kopuem (WM pewenuem) ypaBHenus (1), ecam nmpu
NMOJACTAHOBKE 3TOr0 4YHCJa B YPaBHEHHE TMOJIy4aeTcsi BepHOe YHCJI0BOE
PaBEHCTBO.

BaxHO HoHMMath, uTo pemenue — 3170 UMCJIO, nanpumep, 15 wmm 2
MO3TOMY OTBET MPU PEIICHUU YPABHEHHS JOJDKEH COJEPKaTh UMEHHO 4HuCia, a He
BBIPQKEHMUSI, YPABHEHUS U T. II.

Pewiump ypaBHeHUEe — 3HAYHUT HAWTH BCe €ero0 KOPHU UJIM 10KA3aTh, YTO UX
HeT.

VYpasuennsi f(X)=g(x) ufi(X)=01(X) Ha3pIBaOTCA pasHocuIbLHLIMU, €CIIH
JII000H KOpeHb NEPBOr0 YPAaBHEHHUSI ABJIACTCH KOPHEM BTOPOr0 YPaBHEHHMsS M
HA000pOT, WM eCJIK 002 ITH YPABHEHHUS HE UMEKOT PelleHUi.

Pewenue ypasnenusn (kaxk oeiicmeus) — >3mo npoyecc, COCMOAWUL 8
OCHOBHOM 8 3aMeHe 3A0AHH020 YPAGHEHUs. OpY2UM YPAGHEHUEM, eMy DABHOCULIbHBIM.
Takas 3ameHa Ha3bIBACTCS MOHCOECHIBEHHBIM NPEOOPA30BAHUEM.

OcCHOBHBIE TOX/IECTBEHHBIC MPEOOPA3OBAHMSI CIICAYIOIIHE:

1)  3amena oonozo sviparcenusn opyzum, moxicoecmeeHHo PAGHbIM eMY.
Hanpumep, ypaBuenume (3X+2)?=15Xx+10 MOXHO 3aMEHHTH  CIECAYIOLIAM
PaBHOCUIBHBIM: 9X?+12X +4 = 15x +10.

2)  Ilepenoc unenos ypasHeHus u3 O0OHOU CHOPOHBL 8 Opy2ylO C
oOpamubiMu 3HaKamu.
Tak, B mpeapiayieM ypaBHEHUH MBI MOXEM TIEPEHECTH BCE €r0 UJICHBI M3 MPaBOU
YaCTH B JIEBYIO CO 3HAKOM « — »: IX?+12x+4-15x-10 = 0,
Pebsama, «ax Hazvieaemca onepayus ynpoweHus ciazaemulx?  (npuseoeHue
NnO0O0OHbIX)
[Ipusens nmomoOHkbIe, momyunm: 9x>—3x —6 = 0.

3) Ymnoorcenue unu oenenue odeux wacmeil ypagHeHus Ha 00HO U mo dce

eblpasicenue (‘luCJIO), OmJjiHdHOE Om H)JiA.
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[penpiayiiee ypaBHEHHE Pa3IeiuM Ha 3, MOJYyYUM: 3X° —X—2=0

Kax nazvieaemcs smo ypasnenue u kak e2o pewums? (Keaopammuoe, peuiaemcs
-yepes OUCKPUMUHAHMN
D=b?-4ac

~b++JD

Ecnu D>0, mox,, =
' 2a

- 08a OelicmBUmMenbHbIX KOPHL.

-b
Ecnu D=0, mo x,, = P 00UH KOPEHb UNU 08 COBNAOAIOUUX.
a

Ecnmu D<O, mo oeticmeumenvbHbix KOpHeU Hem, (Ha camom oOene Mbvl 3HAEM YUMo
KOpHU V OAHHO20 YPABHEHUsl eCb, HO OHU NPUHAONEHCAM MHOHCECBY KOMNJIeKCHbIX
yucern).
- UIU ¢ nomowbio meopemuvl Buema
Ecnu cmapwui xoagpghuyuenm pasen 1, mo xeadpamuoe ypagHeHue HA3bIBAEMCA
npueedennvim x>+bx+c=0

xXIx2 =q

{xl+ X2=-p

OdeHb BaXHO, UYTOOBI 6bIpadCeHUe, HA KOMOpoe Mbl YMHONCAeM/Oenum Oblio
OMIUYHO OmM HYJIA, 8 NPOMUBHOM CAy4ae HOB0€ YPAGHEHUe MOoxMcem He Oblmb
PABHOCUTILHBIM NPeOblOVIeMy, a IMO 6lleyem npuobpemenue NOCMOPOHHUX KOPHell
unu Haobopom, nomepu KOpPHsi.

4) Bo3eeoenue obeux uacmeil ypasHeHus 6 HEUYEMHYIW CHENneHb WIN
u3ejieyeHue u3 00eux yacmeil ypaeHeHus KOpHA HeUémHoul Cmenenu.

Heo0OxoauMo MOMHHTB, UTO:
a) BO3BEJICHUE B YEMHYIO CMeNneHb MOXKET MPUBECTH K NPUOOPEMEHUIO NOCTMOPOHHUX
KopHel,
0) HenpasunvbHoe W3BIECUYECHUE KOPH YEMHOU CmeneHu MOXKET NMPUBECTH K nomepe
KOopHel.
Hanpumep, ypaBHeHue 7X = 35 uMmeeT €IMHCTBEHHBIM KOpeHb X = 5 .Bo3Bens obe
YacTH STOTO YpPaBHEHHUS B KBaJIpaT, MOJIyIUM ypaBHEHUE:
49x% = 1225 wumeromee aBa KOpHsA: X=5 u X = —5. [locienHee 3HaUYEHUE SBJIACTCS
MIOCTOPOHHUM KOPHEM.
Henpasunvnoe W3BIEUYEHHE KBAJpPaTHOTO KOPHS U3 OOEUX YacTed ypaBHEHUS
49x?= 1225 naér B pesynbTaTe 7X = 35, ¥ MBI TEpSIEM KOPEHb X = — 5.
IlpasunbHoe  W3BJIEUEHUWE KBAAPATHOIO KOPHS HOPUBOJUT K  YPABHEHHMIO:
| 7X| = 35, a crnemoBaTeabHO, K IBYM CIyYasiM:
1) 7x= 35, Torma X =5; 2) —7x=35, Tormax=-5.
N3 31ux 4erhIpéx mpaBmi cjeayer, YTo ¢ MOMOIUbI0 CTAHAAPTHBIX NMPUEMOB U
METO/10B pelleHusi ypaBHeHUii, 2 HMEHHO:

o mnpeoOpa3oBaHus (pPacKpbITHE CKOOOK, OCBOOOKIECHHE OT 3HAMEHATeJIs,
NpuBeleHNe MNOJ00HBIX 4J1€HOB, BO3Be/leHHE YPABHEHHSI B HEYETHYI)
HATYPAJbHYIO CTeNleHb M T. ]1.),

o Ppa3iiOKeHHs] HA MHOXUTeJu (popMaiabHO 3TOT NPHUEM OTHOCUTCH K
npeo0pa3oBaHUsIM, HO, TaK KaK OH [0BOJIbHO 4YacTO0 BCTpevYaercs
CaMOCTOSITEIbHO, MBI €r0 BblJeJIsAeM 0€000),

e BBeJE€HHUS] BCIOMOraTe/ibHbIX HEU3BECTHBIX,
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ypaBHeHune (1) mMo:ker ObITH CBeleHO K 0oJjiee MPOCTOMY H, CaMoe TJIABHOeE,

paBHOCHIbHOMY ypaBHeHHI0 f1(X)=g1(X).
7. 3akpenieHne H3y4eHHOr0 MaTepuaia

Jas Kaxnaoi napel ypaBHeHHH BbISICHUTE, SIBJASETCS JH OLHO H3
HUX chaenctBueM apyroro. [Ipeanaraercsa ¢opma orBera: (Aa,
na), (na, Her) ¥ 1. n. Hanpumep, orBer (HeT, Aa) oO3Hauaer,
UTO BTOpPOE€ YpaBHeHHe He sIBJIsSIeTCsl CJeACTBHEM [epBoro, a mnep-
BOoe fIBJISIETCSl CJeJCTBHEM BTOPOro:

1) 2x—4=0w x2—x——2=b;
2) X*+4x+4=0wu x+2=0;
3) X*+x—2=0u x*+2x—3=0;

2
2 __ x 1 .
4) x*=11u =TT

7) B*—x=1u (xX¥*—x)=1;
8) x*—x+5=4 u (x*’ —x+5)*=16;
9) (x+1)(x—32=0 u (x4 1)* (x—3)=0;

10) (x+1)Y=1u x=0;

9 1 l_
ll)x—-+

12) (x43) (x— 2)—1 Hlg(x+3)(x—2)=0;

13) (x+3)(x—2)=1 u Ig (x+3)+I1g (x—2)=0;
14) (x—l)(4x —)=x—1mn 4x —1=1;

15) (x 2) (x -—7)-—x 2u xX°—T=1;

16) x*=9 u x =3; KoHnTpoibHbIe
T R (1 2 BOIIPOCHI:
17) Vx—1l=1—xu x—1=(1—x)~ omsmie

PaBHOCWJIbHBIE YPABHEHUSA?
JMomamHee 3a1anue: bammvakoB M.U. «MatemaTtuka: anrebpa u Hadyasia
MaTeMaTUYECKOr0 aHaJIn3a; reoMeTpusi»- riasa 13.Ne71
HNuTepHeT-pecypcshl:

1. DnexTponHas OubnMHoTEeYHasi cucTeMa Znanium [JJIEKTPOHHBINA pecypc| — Pexum

nocryna: https://znanium.com/ (nara obpamenus 16.09.2021r.)
CaiiTbl B cetu UHTEpHET:

1.Onnaiin~ Oubnmoreka  [DNeKTpoHHBIM  pecypc] —  Pexum  mocryma:

http://www.vbbooks.ru.

2.MluTepHeT yHUBEpCcUTET MH(MDOPMAIIMOHHBIX TEXHOJIOTUHN [DNEeKTPOHHBIN pecypc] —

Pexxum noctyna: http: //www.intuit.ru.
Kpurepuu oueHuBanusi padoThl 00y4ar0IMXCsl HA MPAKTHYECKOM 3aHATHH:
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OneHka «OTJMYHO» CTaBUTCS, €CIM OOYYArOIIUNACS BBITOJHUI pabOTy B MOJHOM
o0bemMe ¢ coOMI0IeHHEM HEOOXOAMMOM MOCIIE0BATEIbHOCTH, MPABIUIBHO OTBETHII
Ha KOHTPOJIHBIE BOTIPOCHI, TPAMOTHO C(OPMYITHPOBAI BBIBO/I.

OneHka «XOpOIO» CTaBUTCSI B TOM CJyd4ae, €CIIM OOYYaroIIUKCS BBITOJIHWUII
TpeOOBaHUS K OIEHKE «OTIMYHO», HO JOMYCTHWJI OIMMOKH B pENICHWW 3ajad,
HEaKKypaTHO 0pOPMHII CoZiep:kaHue paboThl, He CHOPMYIUPOBAI BHIBO/I.

Ouenka «Y/IOBJIETBOPUTEJIBHO» CTAaBUTCS, €CIM paboTa BBIIOJIHEHA HE
MNOJHOCTBIO M, €CIM B XOJe paboThl OBUIM JOIMYLIEHBI CIEAYIOUINE OIMIMOKU:
3HAYUTEJIbHbIE OIIMOKM B PELICHUM 33/ay, HEaKKypaTHO odopMui conepkaHue
paboThI, HEBEPHO OTBETUJI HA KOHTPOJIBHBIE BOIIPOCHI, HE CHOPMYITHPOBAIT BHIBOI.
Ouenka «HeY/I0BJIeTBOPUTEJBLHO» CTAaBUTCS, €CIM OOydarouuiics He
HOJATOTOBWIICSA K BBINOJIHEHHIO JaHHOW palOoThl, MONyYeHHBIE pPE3yJIbTaThl HE
HO3BOJISIIOT ~ CAENaTh MPAaBUJIBHBIX BBIBOJOB M IOJHOCTBIO PACXOAATCS C
MIOCTaBJICHHOW IIEJIbI0, TIOKa3bIBaJ IJIOXME 3HAHUS TEOPETUYECKOTO Marepuasa,
PYKOBOJICTBO U TIOMOIIb CO CTOPOHBI MPEMOJABATEIsI U XOPOIIO MOATOTOBICHHBIX
oOyuaromuxcst Hed(h(PEKTUBHBI MO MPUUMHE TIOXOM MOTOTOBKU

IIpakTnuyeckoe 3ansarue Ne 47
OcHOBHBIE IPHEMBbI PelIeHUs] YPABHEHHI

Iesnb ypoka: [IpoBepuTh ycBO€HHE yUaluMUCs TEMBI ««PelleHne KBaIpaTHbIX
YPaBHEHUI.
Xoxa ypoka.
1. Opranu3aiuoHHbI MOMEHT.
2. YcTHas paboTa, TOBTOPEHUE OCHOBHBIX MOHATHM.

HazoBuTte BUA KBaapaTHOTO YpaBHEHUS U €r0 KOA(DDHUITUESHTHI:

1) x? +2x +2 =0;

2) 11x2 - 49=0;

3) 5x — x2 =0;

4) 3x? - 7x -2 =0;

5) 6x° = 0;

6) X -6 —2x%=0.

3. He pemrast ypaBHeHuUs, HalWTH CyMMY KBaJpaTOB €r0 KOpHEH

3a éepuubtit omeem 2 6anna
1) x?-5x -7 =0; (X7 +xZ=(x, +%,)* =2%X%, = p>—2q.) 1)39.
2) x?+3x -6 =0. 2)21.

4. TToBropenue temsl «Pegakrop popmyi B TekctoBoM penakrope WORD» B
nporiecce ycTHo# padboty. Ha skpaH mo xoy 6eceipl MpoenupyoTcs BU/l TaHeI!
3a]1a4, TaHEeJIM HHCTPYMEHTOB.
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5. [locranoBka 3anaun no teme «PegakTop GopmMys B TEKCTOBOM PEAKTOPE
WORD». TekcT 3aganusi NpoeUpyeTcs Ha IKPaH.

6.PemmTh KBaApaTHOC YPABHCHUC PA3JIMYHBIMU criocobaMH U 3aIMcaTh PCIICHUC C

MOMOIIBIO CPEJICTB TEKCTOBOrO peaakropa WORD.

VYyanmmMcs npeanaratoTcsi KapTOUKHU € 3aJaHUSIMU TPEX YPOBHEM. J[eTH TOIKHBI
PELINTH 110 OTHOMY YPAaBHEHUIO Ha KaX bl CIIOCOO pellIeHUs KBaPATHBIX
YpaBHEHUH, YPOBEHB 3aJIaHUS BHIOUPACTCS peOEHKOM CaMOCTOSITEIIBHO, TIPH TOM
y4aluics MOKET BbIOpaTh pa3InyHbIE YPOBHU CIOXKHOCTH ISl Pa3IUYHBIX
CIIOCOOOB peIlICHUS KBAJPATHBIX YPaBHEHUH.

Cnoco0 pernieHust 3 Oamna 206aa 1 Gamn
1 C nmomomibio hopMyIThI (x +4)?=3x+ |9x2-30x +25 |[3x%-T7x+4=
KOPHEH KBaJIpaTHOTO 40 =0 0
YpaBHCHUS.
2 | BoieneHuem KBaapara x?+14x-15= |3x°+30x+75 |x®+18x+ 81 =
JBY4JICHA. 0. =0 0.
3 C mmoMoIIbIo citencTBui m3 | 73x2+19x - 54 | 16x%-14x-2 = | x*+14x-15=
Teopembl Buera. =0. 0. 0.
4 | C noMouibto (hopMyJbl 3x?-14x +16 |x®+14x-15= |[x*+2x-80=
KOpHEH KBaJ[paTHOTO =0. 0. 0.
ypaBHEHUS JJIs1 YETHOTO
BTOPOTO KOd(pdulireHTa.
Crnoco06 perienus 3 Gamna 20anna 1 Gann
1 C nomo1pio GopMyIIbl (x +4)2=3x+ | 9x?-30x+25 |3x®-Tx+4=
KOpHEHN KBaJIpaTHOTO 40 =0 0
ypaBHCHUHI.
-8; 3. >, 1; 4
3 3
2 | BoieneHueM KBaapara x?+14x-15= |3x°+30x+75 |x®+18x+ 81 =
JBY4JICHA. 0. =0 0.
1; -15. -5 -9
3 | C momompbto cnenctuii u3 | 73x2+19x - 54 | 16x%-14x -2 = | x®+14x - 15 =
Teopembl Buera. =0. 0. 0.
q- 4 1- -1 1;-15
‘73 3
4 C nomotpbto GopMyIibl 3x?-14x +16 | x2+14x-15= |[x*+2x-80=

KOPHEHN KBAJIPaTHOIO

192




0. 0. 0.

ypaBHEHUS JTsl YETHOTO
BTOpOTro Koddduiirenra.

2;

w| oo

/. JIONOJIHUTENBHOE 33JJaHUE JIJIS1 yUAIINXCS, BBIMOJHUBIINX OCHOBHYIO paboTy
paHbIIE OCTAJIbHBIX.

3a eepnulit omeem 2 dpanna

Pemmnts kBagpaTHbIe ypaBHEHMS C TOMOIIBIO CIEACTBUM U3 TeopeMbl Bruera u B
Ta0IMIy OTBETOB IOCTABUTH MO HOMEPOM ypaBHEHUS OYKBY, COOTBETCTBYIOIIYIO
OTBETY JAHHOTO YPABHEHHSI.

E M Bl P 0 il 11 0

-1; -16 1,9 -4,5; 1 1, -16 1,-3,8 -15;1 -1;-13 | 4,25;1

1)x2-10x +9=0. 5)x?+14x - 15=0.
2) 5x%+14x -19=0. 6)x2+17x + 16 =0.
3)2x2+7x-9=0. 7) x%+14x + 13 =0.
4) 4x2 21x + 17 = 0. 8) -x2 +14x + 15 = 0.
1 2 3 4 5 6 7 8
M 0 7 0 i E 10

KOHTpOJILHLIe BOIIPOCHI:

1. Kakwuie BuAbI KBaJIpAaTHBIX YpaBHEHUH BbI 3HAETE?
. Jlalte onpeneneHre MoJIHOrO KBaApaTHOTO YPABHEHUS.
. Kakoe kBagpaTHOE ypaBHEHHE HA3BIBACTCS] TPUBEACHHBIM?

. Kakoe kBagpaTHOE ypaBHEHUE HA3BIBACTCSA HETIOJHBIM?

2
3
4
5. Kakue criocoOsI pernieHus: KBaJipaTHbIX YpaBHEHUI BbI 3HAETE?
6. OT yero 3aBUCUT HAJIMYKE JEHCTBUTEIHHBIX KOPHEH KBaIPATHOTO YpaBHEHUS?
/. CKOJBKO KOpHEW MOXKET UMETh KBaJpaTHOE ypaBHEHUE?

8. Kak BbIUMCINUTH JUCKPUMUHAHT?

9. HazoBure popmyiry KOpHEH KBaIpaTHOTO YpaBHEHUS.

10.Cpopmymupyiite Teopemy Buera.

11.Kak Ha3pIBarOTCS YMCIA a, b, C.
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12.Chopmynupyiite cieacTBus U3 TeopeMbl Buera.

Jlomamnee 3aganme: bammvakoB M.U. «MaremaTuka: aire6pa u Hadana
MAaTeMaTHYE€CKOT0 aHalIn3a; reoMeTpusi»- raBa 5 Nel85 a

HNHTepHeT-pecypcenl:

1. DnextponnHast 6ubmuoTeyHas cucreMa Znanium [DIEKTPOHHBIN pecypc] — Pexxum
noctyna: https://znanium.com/ (mata oopamenus 16.09.2021r.)

Caiitnl B cetu UnTepHeT:

1.Onnaitn~ OubnuoTeka  [DnekTpoHHBI  pecypc] —  Pexum  goctyna:
http://www.vbbooks.ru.

2.lHTepHET YHUBEPCUTET HMH(POPMALIMOHHBIX TEXHOJIOIHI [ DJIEKTPOHHBIN pecypc] —
Pexxum nocryma: http: /www.intuit.ru.

Kpurtepuu oneHuBanusi padoTbl 00y4AIOUIUXCSH HA MPAKTHYECKOM 3aHATHM:
OuneHKka «OTJMYHO» CTABUTCA, €CIM OO0YYaIOIIUNCS BBIMOIHUI paboTy B MOJTHOM
o0beMe ¢ coOMIoZeHUEM HEOOXOIUMOM MOCIeN0BATENbHOCTH, TPABUIBLHO OTBETHII
Ha KOHTPOJIbHBIE BOIPOCHI, TPAMOTHO C(POPMYIUPOBAT BHIBO/I.

OneHka «X0Opomio» CTaBUTCS B TOM cCily4yae, €cilid OOydarolIMHCs BBIIOIHUII
TpeOOBaHUS K OIIEHKE «OTJIMYHO», HO JOMYCTHJ OIIMOKM B pEIIEHUH 3ajad,
HEaKKypaTHO 0(pOpMUII CoJiep>KaHue padoThl, HE CHOPMYITUPOBAI BEIBO/.
Ouenka «YHAOBJICTBOPUTEJIBbHO» CTaBUTCSA, €ciId paboTa BBINOJHEHA HE
MOJIHOCTBIO M, €CIAM B XO0JA€ paldoThl ObUIM JONYIIEHBI CJIEAYIOIIHUE OLIMOKU:
3HAUUTEIbHBIE OIIMOKM B PEIICHHM 33/a4, HEAKKypaTHO O(OpMUI COAEp:KaHUE
pabOThl, HEBEPHO OTBETHII HA KOHTPOJIbHBIE BONPOCHI, HE C(POPMYINPOBAI BHIBO/IL.
Ouenka «HEYOBJIETBOPHUTEJIbHO» CTaBUTCA, €CIM OOy4arolluiicss He
MOJATOTOBWJICA K BBIMOJHEHUIO JaHHOW pabOThI, IMOJYYEHHBIE pE3yJbTaThl HE
IO3BOJISIIOT ~ CAENaTh IPABWIBHBIX BBIBOJOB M IIOJHOCTBIO PacXoliATCs €
IIOCTABJICHHOW LIEJIbIO, ITOKA3bIBaJ IUIOXME 3HAHMSI TEOPETUYECKOTO MaTrepHuala,
PYKOBOJICTBO U IOMOILb CO CTOPOHBI IPENOAABATENS U XOPOLIO MOATOTOBIIEHHBIX
oOyyJaroruxcst HedQGEKTUBHBI 110 IPUUMUHE MJI0OXO0H MOATOTOBKH

IIpakTnueckoe 3ansaTue Ne 48
Pemienne cucremM ypaBHeHMH

Heab: oTpaboTaTh HABBIKKM PEUICHUS CUCTEM JIMHEWHBIX YpaBHEHUH C ITOMOIIBIO
dbopmyn Kpamepa u merogom ["aycca.

Ilopsinok BbINOJIHEHUS] PAOOTHI.
1. PaccmoTpuTe TeopeTHyecKuil MaTepuai Mo TeMe U MpUMEphl peuieHus 3aj1a4
(IpUBEIEHBI HUXKE).
2. Pemmte camocTosTenbHYIO padory. Odopmure pemieHre MTUCBMEHHO B
TETpajIu.
Xoa padoThl.
Teopernueckuit Mmarepuan. CucteMa iuHeliHblX ypaBHEHU UMEET BUJL:
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ag X +a,X, +...+a,X, =b

Ay X, + 85X, +..+ 3, X, =h, (L.1)

A X +a,,X, +...+a,.X, =b

m

Yucna a;, 1=123,...m; j=123,...n — 370 K0O3()PUIHEHTHI CUCTEMBI, bj j=1,2,..m

j ]
— CBOOOHBIC YJICHBI CUCTEMBI.
Ecau b, =b, =...=b, =0, TOo cucremMa Ha3bIBACTCSI OOHOPOOHOMU, €CIIU XOTS Obl

OAHMH U3 CBO6OI[HBIX QJICHOB OTIIMYCH OT HYJIA, TO CHUCTCMaA HAa3bIBACTCA

HEO0OHOPOOHOU.

Pewumo cucmemy (1.1) — 3HaYUT HAWTH HAOOP YUCEIT (Xf : Xg Xr?), KOTOpBIE

oOpamiaroT Kaxxaoe ypaBHeHue cucteMsl (1.1) B BepHOE UMCI0BOE TOXIECTBO.
Ecnu cucrema umeeT XOTs Obl OJTHO pellieHUE, TO OHA HA3bIBAETCS COBMECHO .
Meton I"aycca 3akitouaercs B MOCI€I0BATEILHOM UCKIIOUYEHUHN U3 YpaBHEHUN
CUCTEMBbI HEM3BECTHBIX (MTPsiMOil X01).OOpaTHBIN XO/1 3aKJII0YACTCS B HAXOXKICHUU
OJTHOW M3 HEM3BECTHBIX U3 MOCIETHErO0 YPABHEHUS IIPUBEICHHON CUCTEMBI, a 3aTEM
13 BTOPOTO YPABHEHUSI BTOPOIl NEPEMEHHOM U T.1.

Ecnu cucrema coBMecTHa, TO €AMHCTBEHHOE PEIICHUE CUCTEMBI MOKHO HANTH 1O

(popmysnam Kpamepa: X=% ; y=% 7= rae A — rinaBHel ONpegenHTeNlb,
A

AX, Ay, AZ-BCTIOMOTaTeJIbHBIE ONPEEITUTENN, B KOTOPBIX COOTBETCTBYIOIIUE CTOIOIIBI
3aMEHEHbI Ha CTOJI0EI] CBOOOIHBIX YJICHOB.
3agaua . Pemuuts cuctemy Metonom ['aycca u ncnoinb3ys npasuio Kpamepa.

3X| —Xo + X3 =12

5X]_+X2 +2X3 =3

X1+Xp +2X3 =3

Pemienne: Pemnm cuctemy meroaom I'ayeca, 11t 5TOro coOCTaBuM paclIupeEHHYIO
MAaTpUILy CUCTEMBI U YIIPOCTUM €€ MPUBENCHUEM K TPEYTOJIbBHOMY BHIY.

3 -1 112 1 1 23 1 1 238 11 2|3

5 1 213|~/3 -1 112|~/0 -4 -53|~/0 1 %—%
1 1 2|3 5 1 2|3 0 -4 -83 0 0 —-3]-15

Takum 006pa3om, cucTeMa paBHOCUIIbHA CUCTEME
X1 +Xp +2X3 =3

Xp +2xg = —>
274787y
—3x3 =-15
Haxomum x3 =5
X2——§—§'5=_§:_7
4 4 4
X =12-7-5=0

OtBeT: ¥ =0, Xp =7, X3 =5
PemuMm cuctemy merogom Kpamepa.
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['maBHBIV ONpeAETNUTENH CUCTEMBI:

3 -11
A=5 1 2.A
1 1 2
3 -11
AA=5 1 2/=6-2+5-1+10-6=12=0 -
1 1 2

[Ipu peuieHnn BCeMH METOJaMHU OJTHOM M TOM K€ CUCTEMBI, MBI ITOJTyYUM OJWH OTBET.
3amaHus Ui BHINOJHEHUS CAMOCTOSITEILHON padoThbI:
1.Pemuts cuctemy ypaBHeHuii mo gpopmynam Kpamepa:
2x+y =2,
@ {4x +3y=6.
3x+4v+ 272 =8,
0)y 2x—y—3Z =6,
x+5v+Z72=0.
2. Pemuth cuctemy metoqioM ["aycca:
x+2v+3Z =1,
Ix+2y+Z =-1,
2x+3y+ 4 =—2.
2x+yv+ 24 =1,
3. Pemmts cructemy mo0bIM U3 3 criocobos | X+ 2Z =2,
3x+y+24=3.
KoHTposibHBIE BONIPOCHI:
1. Pemenue ypaBHeHuii cucrem metoaom Kpamepa.
JMomamHee 3a1anue: bammvakoB M.U. «MaTtemaTtuka: anrebpa u Hadyasia
MAaTEMATUYECKOTO aHAIN3a; reomeTpus»- 5 Nel 85 a
HNHTepHeT-pecypcenl:
1. Dnextponnas OubnroTeyHas cuctemMa Znanium [DJIEKTPOHHBINA pecypc| — Pexum
noctymna: https://znanium.com/ (nata oopamenus 16.09.2021r.)
Caiitel B cetu UnTEpHeT:
1.Onnaitn~ OubnuoTeka  [DneKTpoHHBIM  pecypc] —  Pexum  goctyna:
http://www.vbbooks.ru.
2.MlaTepHeT yHUBEPCUTET MH(POPMAIIMOHHBIX TEXHOJIOTHI [DIEKTPOHHBIN pecypc| —
Pexxum noctyna: http: //www.intuit.ru.
Kpurepuu oneHuBanusi padoThl 00y4ar0IIMXCH HA MPAKTHYECKOM 3aHATHH:
OneHKka «OTJMYHO» CTABUTCS, €CIM O0YYaIOIIUICS BBIMOIHII PabOTy B MOJTHOM
o0beMe ¢ COOMIoZIcHUEM HEOOXOIUMOM TMOCIIeI0BATeILHOCTH, TTPABUIHBHO OTBETHII
Ha KOHTPOJIbHBIE BOMPOCHI, TPAMOTHO C(OPMYIIMPOBAT BHIBO/I.
OueHka «XOpOLIO» CTaBUTCA B TOM cllydae, €Clid OOYyYarollUiCs BBIMOIHUII
TpeOOBaHUS K OIIEHKE «OTJIMYHO», HO JOMYCTUJ OIIMOKM B pEIIEHUH 3ajiad,
HEaKKypaTHO 0(OpMIIT cojiepKaHue paboThl, He CPOPMYITHUPOBAIT BHIBOI.
Ouenka «YAOBJIETBOPUTEJIBbHO» CTaBUTCSA, €cid padoTa BBHINOJHEHA HE
MOJIHOCTBIO M, €CIM B XO0J€ paldoThl ObUIM JIONYIIEHBI CIEAYIOIIME OIIUOKHU:
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3HAUUTENbHBIE OIIMOKM B PEIICHUM 3a/a4, HEaKKypaTHO o(OpMuUI coaep:KaHue
paboThl, HEBEPHO OTBETUIJI Ha KOHTPOJIbHBIE BOIIPOCHI, HEe C(HOPMYJIHPOBAIT BBIBO/I.
Ouenka «HEYI0BJIETBOPUTEJIbHO» CTaBUTCS, €CIU OOydalolIuics He
NOJTOTOBWJICA K BBITIOJHEHUIO JTaHHOW pabOThl, MOMYYCHHBIE pPE3yabTaThl HE
NO3BOJISIIOT ~ CAEeNaTh MPAaBWIBHBIX BBIBOJOB M IOJHOCTBIO pacXolsiTcs ¢
IIOCTABJICHHOW LIEJIbI0, MOKa3bIBaj IUIOXUE 3HAHHUS TEOPETUUYECKOTO Marepuala,
PYKOBOJICTBO M IOMOILb CO CTOPOHBI MPENOABATENSA U XOPOIIO MOATOTOBIIEHHBIX
oOyyaronuxcst HedQGEKTUBHBI 110 TPUUKUHE MJI0OXO0H MOATOTOBKH

IIpakTuueckoe 3ansaTue Ne 49
IIpeoOpa3zoBanue ypaBHeHM

[leab: 0TpaboTaTh HABBIKM BBIYKCIEHMS JIOTapU(PMOB, IPeoOpa30oBaHMsI MPOCTEUIINX
Jorapu(pMUUECKUX BBIPAKEHUM, pEIIeHHUs MPOCTEUIINX JIOTapU(PMUUECKUX
YPaBHEHUM.

IHopsinok BbINOIHEHHS PA0OTHI.
3. PaccmoTpuTe TeopeTrueckuid Matepual Mo TeME M MPUMEpPHI PelIeHus 3a/1ad
(IpUBEIEHBI HUXKE).
4. Pemmre camocrtosATenbHyr0 padoty. Odopmute pelnieHre NHCbMEHHO B
TETpaaH.
Xoa padoThl.
8. Teopernyeckuit Matepual.
Jlorapudm mnonoxurenpHoro uucna b mo ocHoBanuio a (o6o3Hauaercs 10g.b) —
ATO MOKAa3aTelNb CTENICHH, B KOTOPYIO HAJ0 BO3BECTH @, YTOOBI MOIYy4uTh b (dncina b,
a — MOJIOKUTEJIbHBbIE, aF 1).

Ecma“=b,ro  log,b=c

log,b __
d o b T OCHOBHOE JIoTapH(PMHIECKOE TOKIECTBO
CBoiicTBa Jlorapu@mMoB cripaBeUIMBHI JIsI TIOTapru(MOB 110 JTF0OOMY OCHOBaHHIO(a
>0 ; a£ 1):
1.10ga1=0
2.10g.a=1
3. Iogaak:k
4. loga(x-y)=logax+logay
5. loga(x/y)=logax— logay 6.
logab*=k-logab

OcHoBague Jorapudma v YUCJI0 MO 3HAKOM Jorapudma MoXHO TOMEHITH
MecTamu 110 hopmyJie:
logab=1/logna
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http://www.mathematics-repetition.com/11-klass-algebra/11-4-9-logarifm-1-ya-formula-perehoda-k-novomu-osnovaniyu.html

Oowmas ¢popmyaa nepexona k Jorapudgmy 1o Apyromy 0CHOBAHHUIO.
logab=logcb/log.a

Jlorapudm no ocHoBaHuio a".

loga"b=(1/n)-logab

Jlorapudm yucina b mo ocHoBanuto a" paBeH npousseaeHuto aApodu 1/n Ha
norapudm uucia b mo ocHoBanmto a.

IIpumepsl pemieHust
3aganus 1JIs CAMOCTOSAATEILHOM Pa0dOThI:

Ipumep 1. Beruucaure log, 8
Pemenne: 1098 = 3.(r.x. 2 ° = 8) Ipumep 3. Beruucnure Iogeé

Ipumep2. Borauciure logs 25. PemeHHe.Ioggi --2 (T.X. 67 =i)
Pemenne: logs 25 =2 36

a) logs—
1.Berunciure 6) logs81
3HaYEHUE BBIPAKEHUS B) log g12+ log g =

3

r) logs 66- logs 22

I[) |0g98 1

log, 25
) log, 5

)K) (2|0g122+ |Oglz3)( 2|Oglz6- |0g123)

3)510g58+1

H) log,(—2)
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http://www.mathematics-repetition.com/11-klass-algebra/11-4-10-logarifm-obshtaya-formula-perehoda-k-novomu-osnovaniyu.html
http://www.mathematics-repetition.com/11-klass-algebra/11-4-9-3-logarifm-po-osnovaniyu-v-stepeni-n.html
http://www.mathematics-repetition.com/11-klass-algebra/11-4-9-3-logarifm-po-osnovaniyu-v-stepeni-n.html

2. Haiinure X, eciu a) 1Dg*:(§) =X

0) log, 0,125=-3

B) log,ex= —=

r)log x=-2
n) log;x=2 logs12- logs6+ logs5

3.Hatigute log,x, ecimn Xzﬁ : X= a?\/e
log,e = 4, log,c =2 i

KoHTposibHBIE BONIPOCHI:
1. Meron penienus gorapupMUUECKUX YpaBHEHHI.
JMomamHee 3a1anue: bammvakoB M.U. «MaTtemaTtuka: anrebpa u Havasia
MaTeMaTUYECKOro aHajau3a; FreOMEeTpUsi»- IiiaBa 4
HNHTepHeT-pecypcenl:
1. Dnextponnas OubnroTeyHas cucteMa Znanium [DJIEKTPOHHBINA pecypc| — Pexum
noctymna: https://znanium.com/ (1ata oopamenus 16.09.2021r.)
Caiitnbl B cetu UnTepHer:
1.Onnaiin~ Oubnmoreka  [DneKTpoHHBIM  pecypc] —  Pexum  pocrymna:
http://www.vbbooks.ru.
2.MlaTepHeT yHUBEPCUTET MH(POPMAIIMOHHBIX TEXHOJIOTHI [DJIEKTPOHHBIN pecypc] —
Pexxum noctyna: http: //www.intuit.ru.
Kpurepuu oneHuBanus padoThl 00y4arOIIMXCHA HA PAKTHYECKOM 3aHATHH:
OneHka «OTJMYHO» CTABUTCS, €CJIU O0YYarOIIUIICsS BBIOJHUI paboTy B MOJIHOM
o0beMe ¢ COOMIoZICHUEM HEOOXOIUMON MOCIIEeN0BATEILHOCTH, TPABUIBHO OTBETHII
Ha KOHTPOJIbHBIE BOIIPOCHI, IPaMOTHO C(OPMYJIMPOBAJl BBIBO/I.
OueHka «XOpoLIO» CTaBUTCA B TOM cllydyae, €CIu OOyYarOlIUHCs BBITOJTHUII
TpeOOBaHUSI K OIEHKE «OTJIMYHO», HO JOMYCTUJ OIIMOKM B pEIIEHUH 3ajad,
HEaKKypaTHO 0(OpMIIT CoJiepKaHue pabOThl, HE CPOPMYTUPOBAT BHIBO/I.
Ouenka «YAOBJIETBOPUTEJIBHO» CTaBUTCSA, €ciId padoTa BBINOJHEHA HE
MOJIHOCTBIO M, €CIAM B Xo0jA€ palboThl ObUIM JONYIIEHBI CIEAYIOIIHUE OLIUOKU:
3HAUUTEIbHbIE OUIMOKM B PEIICHHM 33/]a4, HEAKKypaTHO O(OpMUI coAep:KaHue
paboThl, HEBEPHO OTBETUII Ha KOHTPOJIbHBIE BOIIPOCHI, HEe C(HOPMYJIHPOBAIT BBIBO/I.
Ouenka «HEYI0BJIETBOPUTEJIbHO» CTAaBUTCS, €CIUd OOydalolIuics He
MOJFOTOBWIICA K BBINOJHEHUIO JTAaHHOW paOOThl, TMOJYYECHHbIE pPE3yJbTaThl HE
NO3BOJISIIOT ~ CAENaTh MPAaBWIBHBIX BBIBOJOB M IIOJHOCTBIO pacxolsiTcs ¢
IIOCTABJICHHOW LIEJIbI0, IMOKA3bIBajJ IUIOXME 3HAHMSI TEOPETUYECKOTO Marepuaia,
PYKOBOJICTBO M ITOMOILb CO CTOPOHBI MPENOAABATENSA U XOPOLIO MOATOTOBJIEHHBIX
oOyyarouuxcst Hed3QPEKTUBHBI 110 TPUUKUHE MJI0XO0H MOATOTOBKH
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IIpakTuueckoe 3ansaTue Ne 50
Hcnonb3oBanue cBOMCTB U rpapuKoB (PYHKIUMI N/ pelieHNs] YPABHEHUH U
HEPaBEHCTB

Heab: HMcnonb3oBaTh MOHOTOHHOCTH (DYHKLIMU MPH PEUICHUH YPaBHEHUNA U

HEPaBEHCTB.
Teopus
Hcnonb30BaTh MOHOTOHHOCTH (DYHKIIUN MPU PEIICHUN YPaBHEHUI U HEPABEHCTB:

Ctporo MoHOTOHHAs! (YHKIIMS MPUHUMAET KaXK]I0€ CBOE 3HAUEHHE POBHO OJIUH
pas.

Ecnu ogna dyHKUMS Bo3pacTaer, a Apyrasi yObIBaeT Ha OJJHOM U TOM Ke
IPOMEKYTKE, TO TPaPUKU UX, IMOO TOIBKO OJIMH pa3 MEpEeceKyTcs, MO0 BOOOIIE He
HepeceKyTcs, a 3TO 03HavaeT, yTo ypaBHeHue F(x)=G(x) umeet He Oosee 0 HOro
penieHus.

Ecnu Ha HEKOTOpOM MPOMEXKYTKE OHA U3 (PyHKIMI yObIBaeT (Bo3pacTaeT), a
Apyras IpUHUMAET MOCTOSIHHbIE 3HaYeHUs, TO ypaBHeHUE F(X)=G(x) 1mbo numeet
€IMHCTBEHHBIN KOPEHbB, JIMOO HE UMEET KOPHEH.

IIpumep

Pemmnre ypaBHeHue: X3 =2—X

Pemenue.

Paccmorpum dynkmuu f(X)=x3u g(X)=2—X.

Oyukius f(x) Bo3pacTaeT Ha Bceil oOnacTu ompeneneHus, a QyHKuus g(x)
yObIBaeT Ha obnacTu onpenenenus. CiaenoBaTeNnbHO, TaHHOE YPaBHEHUE UMEET HE

0oJiee OJHOTO KOPHSI.

[Tonbopom Haxonum, uto x=1. [IpoBepxoit yoexxnaemcsi, uTo X=1 1eiCTBUTEIHHO
KOpPEHb ypaBHEHMUSI.

[Iposepka: 1° =2-1; 1=1.

Otser: 1.

Hcnoap30BaHue 4eTHOCTH QYHKIUU

®yukius f (X) Ha3pIBaETCS YETHOM, eciu Jist Jitoboro XED

BBIMOJTHsIETCS paBeHCTBO: f(—X)=f(X).

HccnenoBanne  (QyHKIMM  HAa  YETHOCTh  OOJeryaercss  CIEIYIOIIUMU
YTBEPKICHUSIMHU:

‘CymMMa 4eTHBIX (HEUETHBIX) (DYHKIIHI SIBIISICTCS YeTHOM (HEUeTHOMN) (PyHKITHEH.

‘IIpousBeneHne NBYX YETHBIX WM JBYX HEUETHBIX (DYHKIMHA SIBISAETCS YETHOU
GyHKIHEH.

‘IIpou3BeeHrEe YETHON M HEUETHON (DYHKLIMHU SBIISIETCSI HEUETHOM (QYHKUIHEH.

‘Eciu pynkmus f yetHa (HedetHa), To v pyHkus 1fyetHa (HeyeTHa).

IHpumep

Moxer M npu KaKOM-HUOY/b 3HAYEHUU a
ypaBHeHue: 2X8—3ax6+4x4—ax2=5 umetp 5 KOpHEt?

Pemenue.

O06o03naunm f(x)=2x8—3ax6+4x4—ax2=5, rne f(x) — derHas pyukuusa. Ecam x0 —
KOpPEHb JTaHHOTO ypaBHeHUS, TO (-x0) — Toke KopeHb. 3JHaueHue x=0 He SBIAETCS
KOpHeM ypaBHeHus. Clie1oBaTesbHO, YUCIO KOPHEH Y 3TOr0 YpaBHEHUS MpH JIF0OOOM
JNEUCTBUTEIBLHOM a YETHO, MIOITOMY 5 KOPHEN OHO UMEThH HE MOXKET.

200



Hcnonb3oBanue 00JacTu onpeeneHus GyHKIUN

OO6macte ompeneneHuss (QYHKIMA - OTO MHOXKECTBO BCEX JIOMYCTHUMBIX
JEHCTBUTEIBHBIX 3HAYEHUW apryMeHTa X (TMEpeMEHHOW X), MPH KOTOPBIX (YHKIIUS
onpeneneHa. O0IacTh ONMPEACICHHS] HHOT/IA €I¢ HA3BIBAIOT 00JIACTHIO JOMYCTUMBIX
3HaueHU QyHkuuu. JJig Hax0XAeHU (PYHKIHUU HYKHO MPOAHATU3UPOBATH JAHHOE
COOTBETCTBUE M YCTAHOBHUTH BCTPEUAIOIIMECS 3alPETHBIC ONEpalH (JIeJ€HUuE Ha
HyJlb, BO3BEJEHME B  palMOHAIBHYK) CTENEHb OTPULATEIBHOIO  YHKCIA,
norapuMUUYECKHE OIepaluu HajJ OTpUIATeIbHBIMU YHCIaMH W T. 1.). MHorma
3HaHHUE MO3BOJISET J0Ka3aTh, YTO ypaBHEHHE (MJIM HEPABEHCTBO) HE UMEET PEIICHUH,
a UWHOTJIA TIO3BOJISIET HAWTH  pellleHus ypaBHEHUS (WJIM  HEPABEHCTBA)
HEMOCPEICTBEHHOMN M0JICTAHOBKOM YnCe.

Hcnonb3oBanue orpaHuyeHHOCTH ¢GyHkimu. [lpu pemieHuu ypaBHEHUU W
HEPABEHCTB CBOMCTBO OIPAaHUYEHHOCTH CHU3Y WM CBEpXY (DYHKIIMM HAa HEKOTOPOM
MHO>KECTBE YaCTO UTPAET ONMPELISIONTYIO POIb.

Ecoiu cymectByer Takoe uyucno C, uro s mro0oro XED BelonHsETCA
HepaBeHCTBO f(X)<C, TO ¢ynkuus f Ha3pIBaeTcs OrpaHMYEHHOM CBEpXy Ha
MHOXkeCTBe D.
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Ecnu cyiiecTByeT Takoe YKCII0 €, UTO JUIs JTF000TO BBIMOJHICTCS HepaBeHCTBO f(X)
>c, To QyHkIus f Ha3pIBa€TCS OTPAaHUYCHHOM CHU3Y Ha MHOXeCTBE D.
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@DyHKIUA, OrpaHUYECHHAs] U CBEPXY, W CHHU3Y, HA3bIBACTCS OIPAHMYECHHOM Ha
mHoxkecTBe D. I'eomerpuuecku orpanmdeHHOCTh (yHKuumu f Ha MHOkecTBe D
o3Havaert, uto rpaduk ¢pynknun y=f(x) mpu nexwur B noioce c<f(x)<C.

1
________ »r- — — — — — — — -
ST
2T
A0T
[Ipumep
Pemmre ypaBHenue Sin(x® +2x2 +1)=x2+2x+2
Pemenne.
Jlst JIF000T0 JIEUCTBUTEIILHOTO qycia X

umeeMm SiN(x3+2x2+1)< 1, x2+2x+2=(x+1)2+1>1.

[TockonbKy uisi M000TO 3HAYEHHUS! X JIeBasl YacTh YpPaBHEHHUS HE TMPEBOCXOJUT
€MHULIBI, a TTpaBas 4acTh BCETJa HE MEHBIIIE €AMHUIbI, TO JAHHOE YPABHEHUE MOXKET
MMETb pEIIeHUe TOJIbKO mpu x=-1.

[Ipu x=-1 umeem:

X2+2x+2=1;sin(—1+2+1)=sin2+#1;

T.€. YPABHEHHUE KOPHEU HE UMEET.
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Bapmuanr 3
1. Kakoe HEpaBeHCTBO HE CYIIECTBYET MPH X = - O:
1) lg(x+1)> —x;

2) 2x—1s£;
X
3) 2* >x3?

2. YKaXHTe POMEKYTOK, KOTOPOMY MPUHAJICHKAT
KOPHH ypaBHEHUS 2* = x°:

1) (2;3); 2) [-11]; 3) (-0,5;0); 4) (1;2).

3. BriOepure

—_—

PECUICHUC HCPABCHCTBA

1

2X-1< =

X

—

L

1) (= o0;—05]U[L;+0); e

= N w B Jd O

2) [1;+°O); 5 13 -:.5,:’-2.”- 5 11 -

S

3) (- o0;—05]U(01]; 7

© 2 2 20| o.3 o ¢
s R

4) (— oo;—05]. !/

4. Kaxkoil pucyHOK {?
[

T4

o g b W N

COOTBETCTBYET

ypaBHEHHIO Ig(x +1)=—x? (yKkaxkunTe B 6IaHKEe HOMSF BrCyHKa).

5. VKaxuTe NpUOIMKEHHOE 3HaY€HHE KOPHs ypaBHeHus Ig(x +1)= —x :

1)-2; 2)0,4; 3)-0,3.

Puc.3

Bapuant 4
1. YkaxuTre npoMexyToK, KOTOPOMY MPUHAJIEKAT

X
KOPHH YPaBHEHUSI @) =x3:

1) (2:3); 2) [-10]; 3) (0,5;1,5); 4)(0;0,5).

2. Kakoil puCyHOK COOTBETCTBYET YPABHEHUIO
lgx=x-1?7 (ykaxute B OJJaHKE HOMEP PUCYHKA).

3. Kakoe HepaBEHCTBO HE CYIIECTBYET MPH X = - 2:

2
1 2 “.
) x° < ~
2) lgx < x—1;

X 4
3) (Ej > x3? \

4. BriOepuTe perieHue

2 2.
HEpPaBEHCTBA X° > <
1) (- o0;—05];
2) [L3+x);
3) (— oo;O]U[l,B;—I—oo);

)

o
5

-0.25
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4) (— oo;O) U [1,3;—!—00) .

5. VkaxuTte 3HaueHNEe HaUOOJBIIETr0 KOPHS YpaBHEHUS Ig x = x —1:

1)0,15: 2)0; 3)L.

Bapuanr 1

1. Kakoif pUCyHOK COOTBETCTBYET YPABHEHHIO
lg(x+1)=—x? (ykaxxuTe B OJIAHKE HOMEP

PUCYHKA).

2. YKa)uTe POMEKYTOK, KOTOPOMY

——————————

Puec:1

NPHHAUIEKAT KOPHHU ypaBHEHHs 2% = x3: "
1) (2:3); 2) [-11]; 3) (-0,50); 4) (1;2).
3. Bribepure pelcHre HEPABEHCTBA
2x-1< 1 :
X
1) (— oo;—05] U [1;+oo);
2) [l;+oo);
3) (~o;-05]U(0:1];
4) (- o0-05].
4. Kakoe HEpPAaBEHCTBO HE CYLIECTBYET IIPU X = - 6.
1) lg(x+1)> —x; ST
2) 2x—1<1; PRI I
X OB S S
3) 2° > x°? I
5. Ykaxure 543 -2'5,;‘5'; 45 4 -5_.32_9.: 05 T 15 7 25 5 45 4 |
IpUOIMKEHHOE 7 oar—
3HAYEHHE KOPHS / ool
ypaBHEHHUS )J N N
lg(x +1)=—x | ol

1)-2; 2)0,4; 3)-0,3.

S I

Puc.3

Bapuant 2
1. Kakoli pucyHOK COOTBETCTBYET YPABHEHHIO
lgx=x-1? (ykaxute B OJJaHKE HOMEP PUCYHKA).

05T

0:251

2. YKaxuTe NPOMEKYTOK, KOTOPOMY
MPUHAJJICKAT KOPHU YpaBHEHUS (%) =x3:
1) (2:3); 2) [-10]; 3) (0,5;1,5); 4)(0;0,5).
2,2,
3. BreiOepure pelieHre HepaBeHCTBa X~ > — !

1) (— oo;—05];
2) [L3+x);
3) (—o;0]U[L34+0);
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4) (— oo;O)U [1,3;—!—00) .
4. Kakoe HEpaBeHCTBO HE CYIIECTBYET MPHU X = - 2.

1) lgx<x-1; N ; &-\
Y : ! : T
2 i s 61
2) X2 < —’ 2. : L 5_.\
X : L pal \ |
« 3 Ni
1 . + L
3) K_ > x3? S -
3 35 2 -5 11»76;50 o ds 1 15 2 25 3 435 ﬁ:ﬁi&qiia,iz J1; 0"& It '3 b a'sig

. 41

5. YKauTe 3HaYEHHUE o N
HanOOJIBIIErO KOPHS YpaBHEHHS - I
lgx=x-1: -
1) 0,15; 2)0; 3)1. L

il

Jlomamnee 3aganue: bammvakoB M.U. «MaremaTuka: aire6pa u Hadana
MaTEMaTUYECKOI0 aHaIn3a; reoMeTpus»- rimasa 5 Ne 75 (A.B)
HNuTepHer-pecypcesbl:
1. DnexTponHas OubnHoTeYHasi cucTeMa Znanium [JJIeKTpOHHBINA pecypc| — Pexum
noctyna: https://znanium.com/ (nara ooparenus 16.09.2021r.)
Caiitsl B cetn UHTEpHET:
1.Onnaitn~ OubnuoTeka  [DnekTpoHHBIM  pecypc] —  Pexum  goctyna:
http://www.vbbooks.ru.
2.MlHTepHET YHUBEPCUTET MHPOPMALIMOHHBIX TEXHOJOTHN [DJIEKTPOHHBIN pecypc| —
Pexxum noctyna: http: //www.intuit.ru.
Kpurepumu onenuBanusi padoThl 00y4alOIMXCs HA MPAKTHYECKOM 3aHATHH:
OueHka «OTJUYHO» CTAaBUTCS, €CJIM OOyYArOUIUNCS BBIMOJHWI paboTy B MOJTHOM
o0beMe C COOI0JICHHEM HEOOXOAMMOM MOCIEI0BATENbHOCTH, MPABUIBLHO OTBETHUI
Ha KOHTPOJIbHBIE BOMPOCHI, IPAMOTHO C(OPMYIIHUPOBAI BHIBOJ.
OueHka «XOpoOIO» CTaBUTCA B TOM cllydae, €CIu OOYyJarou[uiCs BBITTOTHHII
TpeOOBaHUS K OIICHKE «OTJIWYHO», HO JOMYCTUJ OIUOKH B pEIIEHWH 3ajad,
HEaKKypaTHO 0pOPMUII COZIEpPKaHKe PadOThI, HE CPOPMYITHPOBAT BHIBO/I.
Ouenka «YAOBJIETBOPUTEIBbHO» CTaBUTCS, e€ciid paboTa BBIMOJHEHA HE
MOJIHOCTBIO M, €CJAM B XO0j€ paldoThl ObUIM JIOMYIIECHBI CJIEAYIOIINE OUIUOKU:
3HAYUTE/IbHBIE OIIMOKM B PEHIEHWU 3a7ad, HEaKKypaTHO O(OpPMUI COJEp>KaHHE
paboThI, HEBEPHO OTBETHJI HA KOHTPOJIbHBIE BOMPOCHI, HE CHOPMYITHUPOBAI BHIBOJI.
Ouenka «HEY/J0BJIETBOPUTEIbHO» CTaBUTCS, €CJIM OOy4aloluiics He
MOATOTOBUWICS K BBITIOJHEHUIO JAHHOW paOoThl, MOJYyYECHHBIC PE3yIbTaThl HE
MO3BOJIAIOT  CJ€NIaTh MPaBWIBHBIX BBIBOJAOB M TOJHOCTBIO PACXOASATCA C
MOCTaBJICHHOW II€JIbIO, MOKa3bIBAJ IUIOXME 3HAHUS TEOPETUUECKOTO MaTepuala,
PYKOBOJICTBO U MOMOIIb CO CTOPOHBI MPENoAaBaTesisi 1 XOPOIIO MOATOTOBICHHBIX
obOy4Jaroruxcst HedGEKTHUBHBI 110 IPUUMUHE TJI0OXO0H MOATOTOBKH
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KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA

YYEBHOI TUCHUATIMHBI

Pe3ynbTaThl 00ydeHus?

Kpurepun onenku

MeToab! OlIEHKH

OK 01. Bri6bupats criocoobt
perieHus 3a1a9
npodeccruoHambHOM
JEeATETLHOCTH PUMEHUTEITHLHO
K pa3InIHBIM KOHTEKCTaM;
OK 02. OcyniecTBaaTh NOUCK,
aHaJIU3 U UHTEPIPETALHIO
uHpopMaru, HeoOX0AUMOI
JIJIS1 BBITIOJTHEHUS 337124
npodeccuoHaIbHON
NEeSATEeTbHOCTH;

OK 03. [InanupoBath u
pear30BhIBATh COOCTBEHHOE
po¢eCCUOHANIBHOE U
JUYHOCTHOE Pa3BUTHE;

OK 04. PaGoTaTh B
KOJUICKTUBE U KOMaHJIE,

3¢ pexTUBHO
B3aMMO/ICHCTBOBATH C
KOJUIETaMH, PYKOBOJICTBOM,
KJIIMCHTaMU;

OK 05. OcymiecTBisTh YCTHYIO
Y TUCBMEHHYIO
KOMMYHUKAITUIO Ha
rOCyapCTBEHHOM SI3BIKE
Poccuiickont @enepaiuu ¢
y4eTOM 0COOEHHOCTEN
COIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTA,

OK 06. IIposBiATh
IPaXIaHCKO-TTATPUOTHYECKYIO
MO3UIINI0, IEMOHCTPUPOBATH
OCO3HaHHOE MOBEICHUE Ha
OCHOBE TPAJIUITUOHHBIX
00111e9YeI0BEYECKIX
IICHHOCTEH;

OK 07. ConelicTBOBaTh
COXPaHEHUIO OKPY>KAOIIEH
CpeJibl, peCypcoCcOEpEIKCHHUIO,

JIEMOHCTpAIHSI HHTEpeca K
Oynymel mpodeccuu;
OIIEHKa COOCTBEHHOTO
MIPOJIBYKCHHUSI, THIHOCTHOTO
Pa3BUTHS;

MOJIOKUTEIbHAS TMHAMUKA B
OpraHu3alku COOCTBEHHOMN
y4eOHOM AESITeIbHOCTH 1O
pe3yibTaTamM CaMOOLICHKH,
caMoaHaJIn3a U KOPPEKIINH ee
pE3yNbTaTOB;
OTBETCTBEHHOCTb 32 PE3yJIbTaT
y4eOHOM IeSITEIHbHOCTH U
MTOATOTOBKH K
npo¢hecCUOHAIBHOM
NEeSATETHHOCTH;

MIPOSIBIICHHE
BBICOKONPO(ECCHOHATBHOM
TPYZIOBOW aKTUBHOCTH;
y4acTHUE B UCCIIEIOBATEIBCKOM
U IPOEKTHOMU paboTe;
y4acTue B KOHKypcax
npoeccuoHanbHOTO
MacTepCTBa, OJUMITHAAX 110
npodeccun, BAKTOpHHAX, B
IPEIMETHBIX HEICIISX;
KOHCTPYKTHBHOE
B3aUMOJICHCTBHUE B yUeOHOM
KOJUUIEKTUBE/OpUrae;
JIEMOHCTpAIIAS HABBIKOB
MEXJTHIHOCTHOTO JIEJIOBOTO
OOILIEHHN, COLMATBHOIO
UMUIKA;

IIPOSIBJICHUE MTPABOBOM
AKTUBHOCTU U HABHIKOB
IPaABOMEPHOTO MTOBEJCHUS,
yBaXXEHUS K 3aKOHY;
OTCyTCTBUE (PAKTOB
TIPOSIBJICHHSI HJICOJIOTHHU

Yuactue B
KOHKYpCaX,0IUMITHA/Iax,
BBITIOJTHEHHE
WHIMBUIYaJIbHBIX
POCKTOB.

’B X0A€ OLCHUBAHUA MOTYT OBITH YUYTCHBI JIMYHOCTHBIC PE3YJIbTAThL

206




3¢ (HEKTUBHO AEHCTBOBATH B
YpE3BBIYANHBIX CUTYAIIHSX;
OK 08. HUcnons3oBaTh
cpenctBa GU3MIECKON
KyJbTYPBI JIJIS1 COXpaHEHUS U
YKPEIUICHUS 3/T0POBbS B
npoiiecce npopeccuoHaIbHON
JESATEILHOCTH U MOJIEPKaHUS
HE0OXOAMMOT0 YPOBHS
buznyeckon
MOJITOTOBJIEHHOCTH;

OK 09. Mcnons3oBath
uH(OpMaIMOHHbBIE
TEXHOJIOTUH B
npodeccruonanTbHON
NEeATETLHOCTH;

OK 10. ITonb3oBaTbCst
npodecCuOHaATbHON
JIOKYMEHTAIIMEN HA
rOCyJJapCTBEHHOM H
WHOCTPAHHOM SI3bIKAX;

OK 11. Ucnonp3oBaTh 3HAHUSA
1o (MHAHCOBOM rPaMOTHOCTH,
IJIAaHUPOBATH
MPEANPUHUMATENHCKYIO
JesTeIbHOCTD B
npodeccuoHabHOM cdepe.

TEPPOPU3Ma U IKCTPEMU3ZMA
cpenu 00yJaronuxcs;
OTCYTCTBHE COITMAIbHBIX
KOH(JIMKTOB Cpeau
00yYaromuXxcsi, OCHOBaHHBIX
Ha ME)XHAIIMOHAJIbHOM,
MEXPEJIMTHO3HOMN MOYBE;
y4acTue B peajan3aluu
IPOCBETUTENILCKUX MTPOTpamM,
MOMCKOBBIX, aPXEO0JIOTHYECKHUX,
BOCHHO-MCTOPUYECKUX,
KpaeBeIYECKUX OTpsAIaX U
MOJIOACKHBIX OOBEANHEHUSX;
T00POBOJIEYECKHE
WHUIIAATHBBI TI0 TTOICPIKKH
WHBAJIMJIOB U MPECTAPEBIX
IpaXKJaH;

MIPOSIBJICHUE DKOJOTUYECKOU
KYJbTYpBbI, O€pExKHOTO
OTHOLIEHUS K POJTHOM 3eMIIE,
IPUPOAHBIM OOTaTCTBAM
Poccun u mupa;
JIEMOHCTpALU YMEHUN U
HABBIKOB Pa3yMHOTO
IPUPOIOTIOIB30BAHMS,
HETEPIIUMOT0 OTHOILIEHUS K
JEHUCTBUSM, IPUHOCSIIIAM BPE]T
9KOJIOTHUH;

JIE€MOHCTpAIIHS HABBIKOB
3I0pPOBOTO 00pa3a *KU3HU U
BBICOKUH YPOBEHB KYJIbTYPHI
310pOBbsl O0YUYAIOIINXCS;
MPOSIBJIICHUE KYJIbTYPbI
noTpedseHust tHPOPMaIIUH,
YMEHUU U HABBIKOB
IIOJIb30BaHUS KOMITBIOTEPHOU
TEXHUKOH, HABBIKOB 0TOOpa 1
KPUTHUYECKOTO aHAIHN3a
uH(bOpMaIuu, YMECHHUS
OpUEHTHPOBATHCS B
UH(OPMAITMOHHOM
IPOCTPAHCTBE;

ydacTue B KOHKypcax
npodeccuoHanbHOTO
MacTepCTBa U B KOMaHIHBIX
POEKTax;
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MPOSIBIEHNE S3KOHOMHUYECKOU U
(uHAHCOBOM KYJIBTYpHI,
SKOHOMMYECKON I'PAMOTHOCTH,
a TaKxke COOCTBEHHOM
aJICKBATHOM MO3UIUH T10
OTHOILIEHUIO K COLIMAIBHO-

SKOHOMHUYECKOU
JIECTBUTEIILHOCTH;
JIP 1. Oco3Haroumii ceds MIPOSIBJICHUE VYuyactue B
rpakIaHUHOM U 3AIUTHUKOM | MUPOBO33PEHUECKUX KOHKYpCaX,0IMMITHA/Iax,
BEJIUKOM CTpaHbI. YCTaHOBOK Ha TOTOBHOCTH BBITIOJTHEHUE
. MOJIOJIBIX JTIOJIEH K paboTe HA | MHAMBUIYaATbHBIX
JIP 7. OcosHarouyi 6maro OtedecTna, IIPOCKTOB.

IPUOPUTETHYIO IEHHOCTh
JMYHOCTH YEJIOBEKA;
yBaXKaroluili COOCTBEHHYIO U
Yy>KYI0 YHUKaJIbHOCTh B
Pa3IMYHBIX CUTYALMSIX, BO
Bcex (hopMax M BHIAX
NEATEIbHOCTH.

JIP 11. IIposaBnsronmia
YBaKEHHUE K 3CTETUUECKUM
IIEHHOCTSM, 00J1a1at0IIIHi
OCHOBaMHM ACTETUUYCCKOMN
KYJIBTYPHI.

TFOTOBHOCTH K OOIIICHUIO B
B3aMMOJIEVCTBHUIO C JIIOJIEMU
CaMoro pa3Horo cTaryca,
ATHUYECKOM, PEITUTUO3HON
MPUHAIJICKHOCTH U B
MHOT000pa3HBIX
00CTOSTEIIbCTBAX;
c(hOpMHUPOBAHHOCTH
IrpaKIaHCKOH TTO3UIIHH;
y4acTHE B BOJIOHTEPCKOM
NBYDKEHHUH, COOJIIOIEHHUE
ATUYECKUX HOPM OOIICHUS MPHU
B3aMOJIECTBHH C
00yJaroImuMucs,
IPEToIaBaTeIIMUA, MacTepaMu
U PYKOBOIUTEIISIMH TPAKTHKH;

* IMYHOCTHHIX:
— cpOpMHUPOBAHHOCTh
MPEICTABJICHUN O MATEMATHKE
KaK YHUBEPCAIHHOM SI3bIKE
HayKH, CPEJICTBE
MO/JICTUPOBAHUS SIBICHUN U
MIPOIIECCOB, UASIX U METOAaX
MaTEeMaTHKH;

— MOHMMAaHUE 3HAYMMOCTHU
MaTeMaTUKH JJI1 HAy4HO-
TEXHUYECKOTO IIporpecca,
c(hopMHUPOBAHHOCTH

3HaHue MaTepualia B 001ux
yepTax,

MaTeMaTUYECKHX METOJIOB
peleHus

MPaKTUYECKUX 3a/1a4;
PUMEHEHUE

MaTeMaTUYECKUX METOJIOB sl
pelieHust

MPAKTUYECKUX 3a/1au.

O1eHKa 32 BBINOJHEHNE
paboThl HA
MPaKTHYECKUX 3aHATHIX

Nel1-40

OrneHka 3a BBIIIOJTHEHUE
CaMOCTOSTSIILHOM
(BHEAyITUTOPHOM)
paboThI

Habmronenue u orieHka
BBITIOJIHEHUS
MPAKTUYECKUX PadOT MO
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OTHOIIIEHUS K MAaTEMAaTHKE KaK
K 4YaCTH OOIIEYEIIOBEYECKOMN
KyJbTYPBI U€pPE3 3HAKOMCTBO C
UCTOPUEN PA3BUTHUSA
MaTEMaTUKHU, SBOJIOIMECH
MaTEeMaTHUYCCKHUX UICH;

— pa3BUTHE JIOTUYECKOTO
MBIIILICHUS,
POCTPAHCTBEHHOTO
BOOOpaXKECHMUS,
AITOPUTMHUYECKOU KYJIBTYPHI,
KPUTUYHOCTH MBILIUICHUS Ha
YpOBHE, HEOOXOAUMOM JIJIs
Oymymeit mpodeccuoHamTbHON
NEATEeIIbHOCTH, TSI
IIPOJIOJKEHUS 00pa30BaHus U
caM0o00pa30BaHuUs;

— OBJIAJICHUE
MaTEeMaTHYECKUMH 3HAHUSIMU
U YMEHHUSIMU, HEOOXOITUMBIMU
B MTOBCETHEBHOM >KU3HU, JIJIS
OCBOCHHMS CMEXHBIX
€CTECTBEHHO-HAYYHBIX
JUCHUTUIMH Y TUCIUTUTAH
po(eCcCUOHANIBHOTO ITUKIIA,
JUTS TIOJTy4YeHUst 00pa3oBaHus B
00J1aCcTAX, HE TPEOYIOIIHNX
yTIIyOJICHHON MaTeMaTU4eCKON
MOATOTOBKHU;

— FOTOBHOCTH U CITOCOOHOCTH K
00pa30BaHUIO, B TOM YUCJIE
caM000pa30BaHuIo, Ha
MPOTSIKCHUU BCEU KU3HH;
CO3HATEJIbHOE OTHOUIEHUE K
HEIPEPHIBHOMY 00Pa30BaHUIO
KaK YCIJIOBUIO YCIEIIHOU
npodeCCHOHAIBHON U
OOIIIECTBEHHOM JIEATENHHOCTH;
— TOTOBHOCTH U CITIOCOOHOCTH K
CaMOCTOSITEIIBHON TBOPYECKOU
Y OTBETCTBEHHOU
NeATEIIbHOCTH;

— TOTOBHOCTH K KOJIJICKTUBHOMN
paboTe, COTpYAHUYECTBY CO
CBEpPCTHUKAMH B
00pa3oBaTeIbHOM,

pazneny 1

YcTHbIN (TUCHhMEHHBIN)
omnpoc no temam: 1.1

OHCHKa BBIITOJIHCHU L
BaﬂaHI/Iﬁ OK3aMCHa

HaOmronenne u oreHka
BBIITOJIHCHUS
MPaKTHYECKUX PaboT 110
pazaeny 1

YcTHbIN (TUCHbMEHHBIN)
omnpoc no temam: 1.1

Habnronenue u oueHka
BBITIOJTHCHUS
IPaKTUYECKUX padOT MO
pazneny 6

VYcTHbIN (TUCHbMEHHBIN)
ompoc no temam: 6.3

HaOmronenue u oneHka
BBITIOJTHCHUS
IPaKTUYECKUX padOT MO
pazneny 6

YcTHbIN (TUCHbMEHHBIN)

omnpoc no temam: 6.1,
6.2,6.2

Ha6nronenue u orienka
BBITIOJIHCHUS
IpaKkTUYECKU padboT Mo
pazneny 6

YcTHBIN (MUCHbMEHHBIN)

OIIPOC IO TeMaM:
6.1,6.2,6.3

[IpoBepka 3amau
CaMOCTOSITEJIbHOU
paboThl 1o pazzaeny 6

Ha6nronenue u orienka
BBITIOJTHCHUS
MPAKTUIECKUX PadOT MO
pazzeiny 6
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00IIIeCTBEHHO I0JIE3HOM,
y4e0HO-MCCIIEeI0BATEIHCKOMH,
IIPOEKTHOU U APYTUX BUIAX
JIETEILbHOCTH; — OTHOIIIEHHE K
npodeccuoHanbHON
JIESITEIbHOCTH KaK
BO3MOYKHOCTH Y9acTHS B
PEIICHUH JINYHBIX,
OOIIIECTBEHHBIX,
rOCyapCTBCHHBIX,
00IIIeHAITMOHATBHBIX MPOOJIEM;
— YMCHHE CaMOCTOSTEIBHO

ONPEIEIATh LN
NEATEIbHOCTH M  COCTaBJISATh
IUTaHbI NEeATENbHOCTH;
CaMOCTOSITEJIbHO
OCYLIECTBJIATH,
KOHTPOJIUPOBATH U
KOPPEKTUPOBATH

NEATEIbHOCTh;  HCIIOJIb30BaTh
BCE€ BO3MOXHBIE PECYPCHI IS
JNOCTH)KEHHSI  ITOCTaBJIEHHBIX
Helnel W peanu3aluy IJIaHOB
NEATEIbHOCTH; BBIOMpATH
YCIHEIIHbIE CTpaTeruu B
Pa3IMYHBIX CUTyalUAX;

—  yMEHUE  NPOAYKTHUBHO

o0ImaTeCs 51
B3aMMOICHCTBOBATh B
IpoLecce COBMECTHOU
JIEATEIILHOCTH, YUYUTHIBATh

MO3UIIMNA JIPYTUX YyYaCTHUKOB
NeATeIbHOCTH,  3(P(HEKTUBHO
paspeniaTh KOHGIUKTHI;

— BJIaJICHUE HaBBIKAMU
MTO3HABATEIILHOM, y4eOHO-
HCCJIE0BATEIIbCKOMN 51
MIPOEKTHOMN JIEATEIbHOCTH,
HaBBbIKAMU pazperieHust
npoOJjieM;  CIOCOOHOCTh U
TOTOBHOCTh K
CaMOCTOSITEILHOMY MTOUCKY
METOJI0B penieHus
MPaAKTUYECKUX 3a7ad4,
MIPUMEHEHUIO Pa3IMYHBIX

MCTOJOB ITIO3HAHUA,

VYcTHbIN (MTUCHbMEHHBIN)

omnpoc no temam: 6.1,
6.2,6.3

HabmntoneHue u omeHka
BBITTOJTHEHHSI
IpaKTHYECKU paldoT Mo
pazzeiny 6

VYcTHBIN (MUChbMEHHBIN )

ompoc 1o teMam: 6.1,
6.2,6.3

Kontposnbhas pabora 1o
pazneny 8

[IpoBepka 3amau
CaMOCTOSITEJIbHOU
paboThI MO pazneny 8

KontposnbHas pabora 1o
pazzaeny 8

HaOmronenue u oneHka
BBIIIOJTHEHUS
MPaKTHYECKUX PaboT 110
pazzaeny 8

VYcTHbIN (TUCHbMEHHBIN)

OIpOC IO TeMaM: 8.2,
8.3

KontposnbHas pabora 1o
pazneny 8

[IpoBepka 3amau
CaMOCTOSITETIEHOU
paboThI 1O pazneny 8

Hab6nronenue u orienka
BBITIOJTHCHUS
IPaKTUYECKUX padOT MO
pazneny 9

VYcTHBIN (TUCHbMEHHBIN)
ompoc o temam: 9.1
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— TOTOBHOCTb U CIOCOOHOCTH

K CaMOCTOSITSIILHOU
UH(POPMAIMOHHO-
MO3HABATEILHOU
JIEATEIILHOCTH, BKJIIOYas
YMEHHUE OPUECHTUPOBATHCS B
Pa3IUYHBIX HCTOYHHUKAX
nHpopmarumu, KPUTHUYECKHU
OIICHUBATH u
MHTEPIPETUPOBATH

uH(pOpMaIHIO, MOJydaeMy0 U3
Pa3JIUYHBIX UICTOYHUKOB;

— BJIaJICHUE SI3BIKOBBIMU
CpEICTBAMH: YMEHHE SICHO,
JJOTUYHO M TOYHO H3JaraThb
CBOIO TOYKY 3peHus,
HCII0JIb30BaTh aJIcKBaTHBIC
SI3BIKOBBIE CPEJICTBA;

- BJaJicHUC HaBBIKaMH
MO3HABaTEILHONH  pediieKCuu
KaK OCO3HAHUS COBEPIIAEMBIX
JICUCTBUM W  MBICIIMTEIBHBIX
MPOLIECCOB, UX PE3YJILTATOB M

OCHOBaHHﬁ, I'paHul;  CBOCTO
3HaHUI W HC3HAHMA, HOBBIX
II0O3HAaBAaTCJIbHBIX 3aJa4 )51

CPEICTB JJIs UX TOCTHKCHHUS;
— HENCYCTPEMIICHHOCTD B
MOVCKAX Y MPUHITHH
pelieHnit, cCooopa3uTeNTbHOCTh
Y UHTYHIIHS, Pa3BUTOCTD
IPOCTPAHCTBEHHBIX
MpeACTaBICHUM; CTIOCOOHOCTD
BOCIIPUHUMATh KPacoTy U
TapMOHHUIO MHPA;

* IpEAMETHBIE:
- c(hOopMHPOBAHHOCTH
MPEICTABJIEHUN O MaTEMaTUKE
KaK 4acTH MHUPOBOW KYJIbTYPbI
M MecTe MaTeMaTuKH B
COBPEMEHHOM  IIMBWJIM3ALINH,
croco0ax OmMcaHus SBICHUIN
peabHOTO MHpa Ha
MaTEeMaTHYECKOM SI3BIKE;
c(hopMUPOBAHHOCTH

3HaHue MaTepuala B 00Iux
Yyeprax,

MaTEMaTUYECKUX METOJIOB
perieHus

MIPAKTUIECKUX 3a]1aY;
pUMEHEHUE

MaTEMaTUYECKUX METOJIOB JIsI
pericHus

PAKTUICCKUX 3aJ1ad.

HaGnronenue u orienka
BBITIOJIHCHUS
MPAKTUYECKUX PabOT MO
pazzeny 1

VY cTHBIN (MMCHbMEHHBIN)
ompoc 1o Temam: 1.1

Kontposnbhas pabora 1o
pazneny 1
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IIPEACTaBICHAN 0
MAaTeMaTHYECKUX  IOHATHUAX
KaK BAKHEMIINX
MaTeMaTHYECKUX MOJENSAX,

IIO3BOIAOIMNX OIIMCBIBATH H
N3y4aTb pPa3HbIC IIPOLECCChI U

SBJICHUS; MIOHUMAHHE
BO3MO>KHOCTH
aKCUOMaTUYECKOTO
MIOCTPOCHUSI MAaTEMATHYECKUX
TEOpUH;

- BJIQJICHHE METOJaMHU
JIOKA3aTEIbCTB M aJITOPUTMOB
pelIeHus, YMEHUE 150.4
MIPUMEHSATb, MIPOBOJUTH

JIOKA3aTEeIbHbBIC PACCYXICHHUS
B X0JI€ pEILICHUS 3a]1ay;

— BJIQJICHUE CTaHJapTHHIMU
npueMamu pelieHus
palMOHAIBHBIX u
UppaMOHANBHBIX,
MOKA3aTEIbHbIX, CTEIECHHBIX,
TPUTOHOMETPUUECKUX
YpPaBHEHUII U HEPABEHCTB, HX
CHUCTEM; HCIIOJIb30BaHUE
TOTOBBIX KOMIIbIOTEPHBIX
nporpaMM, B TOM YHCIE s
MOUCKa TyTH peUIeHUus |
WJUTIOCTPalAN pelieHus
YPaBHEHUM W HEPABEHCTB, —
c(hopMUPOBAHHOCTH
MpeACTaBICHUM 00 OCHOBHBIX
MOHATUSIX  MaTEMaTU4ECKOTo
aHalM3a UM HUX CBOMCTBax,

BIIAJICHUE yMEHUEM
XapaKTEepU30BaTh  IOBEJCHUE
byHKINA, HCIIOJIb30BaHUE

MOJYyYEHHBIX  3HAHUU  JIA
ONMCAHUS U aHaJIU3a PeaJIbHBIX
3aBUCUMOCTEH;

—  BIAQJACHHE  OCHOBHBIMH
MOHATUSAMH O IJIOCKHX H
MIPOCTPAHCTBEHHBIX
reoMeTpuyeckux (urypax, ux
OCHOBHBIX CBOMCTBAX;
c(hOPMUPOBAHHOCTh  YMEHHS

HaGnronenue u omenka
BBITIOTHCHHS
IPAKTHYECKUX paboT 1Mo
pazneny 9 YcTHbII
(MMCBEMEHHBII ) OIPOC 1O
TemaM: 9.1

KoHntposbHas padbora 1o
pazneny 5

[IpoBepka 3amau
CaMOCTOSITETIbHOU
paboTHI IO pazaerny 5

[IpoBepka 3amau
CaMOCTOSITENIbHOU
paboTel no pazaeny 11

[IpoBsepka 3amau
CaMOCTOSITEIIbHOU
paboTel o pazaeny 11

Hab6nronenue u orienka
BBITIOJTHEHUS
MPAKTUYECKUX PadOT MO
pazgeny 11

Ha6nronenue u onienka
BBITIOJIHEHUS
MPaKTUYECKU PaboT 1o
pazgeny 11

YcTHBIN (MUCHbMEHHBIN)

ompoc o Temam: 11.1,
11.2,11.3,11.4

Hab6nronenue u orienka
BBITIOJIHCHUS
MPAKTUYECKUX pabOT MO
pazzaeny 10

YcTHBIN (MUCHbMEHHBIN)

ompoc 1o Temam: 10.1,
10.2,10.3

Habmronenue u orieHka
BBITIOJTHCHUS
MPAKTUIECKUX PabOT MO
pazaeny 10
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pacrio3HaBaTb T€OMETPUUECKUE
burypst Ha yepTexkax,
MOJIEISIX U B peajbHOM MUDE;
IpUMEHEHHE U3yYEHHBIX
CBOWCTB r€OMETPUYECKHUX
buryp u popmyn 1 perieHus
r€OMETPUYECKUX  33Jad U
3a/a4 C NPaKTUYECKUM
COJIEpIKaHUEM;

- c(OpMHUPOBAHHOCTh
IpeJCTaBICHUN O Ipoleccax U
SIBJICHUSX, UMEIOLINX
BEPOATHOCTHBIN Xapakrep,
CTaTHCTUYECKUX
3aKOHOMEPHOCTSIX B PEaTbHOM
MHUpPE, OCHOBHBIX TOHSTHSIX

3JIEMEHTAPHOU TEOpUHU
BEPOSTHOCTEW; YMEHUU
HaxOJIUTh 17} OLICHUBATh
BEPOSATHOCTHU HACTYIUICHUS

COOBITUH B MPOCTEUIIUX
[PAKTUYECKUX CHUTyalusaX W
OCHOBHBIE XapaKTEPUCTUKHU
CJIy4YalHBIX BEJINYMH;

- BJIAJICHUE HaBBbIKAMHU
VICIIOJIb30BaHUs TOTOBBIX
KOMITBIOTEPHBIX IIpOTpaMm

IIPYU pEUICHUU 3a/1a4.

VYcTHbIN (MTUCHbMEHHBIN)

onpoc no temam: 10.1,
10.2, 10.3

HabGnronenue u omeHka
BBITTOJTHEHHSI
IPAaKTHYECKUX paboT 1Mo
pazneny 2

VYcTHBIN (MUCHbMEHHBIN)
ompoc 1o Temam: 2.1

HabGnronenue u otieHka
BBITIOJIHEHUS
PaKTUYECKUX padOT MO
pazaeny 2

YcTHBIN (MUCHbMEHHBIN)
ompoc 1o Temam: 2.1

Habmronenue u oreHka
BBITIOJIHCHUSA
MPaKTHYECKUX PaboT 110
pazneny 7

YcTHBIN (MUCHbMEHHBIN)
ompoc 1o teMam: 7.1,
72,73
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