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Metoanyeckie peKOMEHIAUH ISl 00yJaroInXCsl
IO BBITMIOJTHEHUIO TIPAKTHUECKUX 3aHSATHI
no yae6Hoii qucrumiune: OJII1.9 MaremaTtuka 1o crenuaibHOCTH CPEAHETo MPoQecCuOHAIBHOTO
00pa3zoBaHUs

35.02.08 DOnexrpudukanys ¥ aBTOMATH3AIMS CEITBLCKOTO X0351CTBA



Mertoanueckre pPEeKOMEHIAMKU i1 OOy4aromuXcs IO BBINOJHEHHMIO MHPAKTUYECKUX M J1a0OPAaTOPHBIX
3aHATUH 110 TUCIMIIMHE COCTaBJIEHBI B COOTBETCTBUU ¢ DeepalbHbIM I'OCYAapCTBEHHBIM 00pa30BaTeIbHbIM
CTaHJapTOM, pabouyuM y4eOHBIM IUIaHOM, pabouell MporpaMMoON M KaJleHAAPHO-TEMAaTHYECKUM ILJIAHOM
yuebnoit nuctumrael: OJ[I1.9 MaremaTnka 1o crnenuaabHOCTH CpelHero MpodeccuoHanbHOro 00pa3oBaHus
35.02.08 OnekTpuduKanys U aBTOMAaTH3aIUs CEIBCKOT0 X03sicTBa (0a30Bast MOATOTOBKA, O4Has dopma
0o0y4eHMS)

ean:

- 00o0Ienue, cucreMaru3anus, yriryojJeHue, 3aKperuieHue MOMyYeHHbIX TEOPETUYECKUX 3HAHUH
10 KOHKPETHBIM T€MaM JHUCLUIUIVHBI;

3agaun:

- (hopMupoBaHHE YMEHW NMPUMEHSATH NOJYYCHHBIC 3HAHUS HA MPAKTUKE, PEaM3alUI0 €IWHCTBA
MHTEJJIEKTYaJIbHOM U IPaKTUYECKON AESITEIbHOCTH;

- BbIpaOOTKa MPH PEILIEHUH [TOCTABICHHBIX 33/1a4 TaKUX MPOPECCHOHATIBLHO

3HAYUMBIX KQ4ECTB, KaK CAMOCTOSTEIBHOCTb, OTBETCTBEHHOCTH, TOYHOCTD,

TBOpYECKasi MHUIIMATHBA.
[IpakTHueckue  3aHATHS HOCAT  PENPONYKTUBHBIM, YaCTUYHO-IIOMCKOBBIM M IIOMCKOBBIM  XapakTep.
Mertoanyeckre peKOMEeHAAUUH 1Jis 00yJaroIuXcs 110 BBIITOJHEHUIO MPAKTUYECKUX 3aHATUI pa3paboTaHbl Ha
ocHoBe DesepalbHOIO TrOCYJApPCTBEHHOIO 00pa30BaTENILHOTO CTaHAapTa, pabodel mporpamMmbl y4ueOHOM
mucuumueel OJIIl. 9 Matemaruka mo CHENMATbHOCTH — CPEIHEro MpodeccrnoHalbHOTO 00pa3oBaHUs
35.02.08 DnexrtpuduKanys U aBTOMATHU3AIUSA CEIBCKOTO XO03siicTBa(0a3oBasi MOATOTOBKA, O4YHas ¢opma

oOyueHus).

Opranmzanus-paspadotuuk: 'AIIOY KK «KaneBckoii arpapHO-TEXHOJIOTHYECKUN KOS

Pazpaborunk: Mamnko C.M. - mnpenonaBarens BbiclIeld KBanugukanuoHHOW kKareropuu ['AIIOY

KKKATK

PexomennoBano YMO «IIpoektHo-uccnenoparensckas aearenbHOCTh» ['AIIOY KKKATK IIpoTokon

Nel_ ort« 29» aBrycra 2022 r.



Ne Koanuecrso
Tema
3aHATHA 4acosB

1. M3 Nel Apudmerndeckue NSHCTBHS HAJl YUCTAMH 1

7 M3Ne2 HaxoxaeHue NPUOMIKEHHBIX 3HAYCHUHM BEIWYUH U 1
IIOIPEIIHOCTEN BBIUNCICHUN, CPABHEHUE YUCIIOBBIX BBIPAKEHUN

3. II3Ne3 Beruucienue U cpaBHEHUE KOpHEH 1

" II3Ne4 BpinoaHeHWe pacyeToB C  paaukaiamu. Pemienue
UpPpaLMOHAIIbHBIX YpaBHEHUI !

5. M3NeS HaxokieHue 3HAYEHUM CTENEHEW C palMOHAIbLHBIMHU
nokasareiasiMu. CpaBHEHUE CTENEHEN !
II3Ne6 [IpeoOpa3oBaHusi BBIpAKEHHMH, COAEPIKABLIMX CTEIEHU.

6. Pemenne mnokasarenpHbIX ypaBHEHUW. PelreHne NpuKIIaHbBIX 1
3a1a4

7 MI3Ne7  JlorapudmupoBaHue W TOTEHIMPOBAHUE BBIPAKCHUH. 1
[TpubnuKeHHbIe BBIUMCIICHUS U PELICHUS NPUKIIAJIHBIX 3a/1a4.

3 II3Ne8 HaxoxneHue 3HaueHUi jorapudma mo npou3BOJIbHOMY 1
ocHOBaHuI0. [lepexo1 0T 0IHOT0 OCHOBAHUS K APYrOMY.

9. II3N\e9 Beruucnenue u cpaBHEHHE JorapudMoB 1

10. I13Ne10 KonrponbHas pabora Nel 1o teme: «KopHu, creneHu, 1
sorapupmbl

11. II3Nell Ilpu3Haku B3aMMHOTO PACIOJIOKEHUS MPSAMBIX. YTOI 1
MEXy IPSMBIMH.

12. I13Nel2 B3anMHOE pacnoiokeHue NpSIMbIX U IJIOCKOCTEH 1

13. II3Nel3 IlepneHauKynasp W HAKJIOHHAss K INIOCKOCTH. YTOI 1
MEXIy NMPSMOUN U IIIOCKOCTBIO.

14. II3N\el4 Teopembl O B3aUMHOM PpAaCIOJIOKEHHH TNPSAMON U 1

I10ckocTH. TeopeMa o Tpex NeprIeHIUKYIIpax




II3NelS  Ilpu3Haku U CBOMCTBA  MApPAJUIENbHBIX U

15.
NEPIEHIUKYJIAPHBIX TUIOCKOCTEN

16. II3Nel6 PaccTosiHue OT TOYKM 1O IUIOCKOCTH, OT MPSAMOM 10
IUIOCKOCTH, MEXy IIOCKOCTSAMH.

17. II3Nel7  Hcropus  pa3BuTUs  KOMOMHATOPUKH,  TEOPUH
BEPOSITHOCTEN U CTaTUCTUKH.

18. II3Nel8 IlpaBmia kKOMOMHATOPHKH. PemieHre KOMOMHATOPHBIX
3a1a4

19. II3Nel9 PazmenieHus, coyeTaHus U IEPECTAaHOBKH.

20. II3Ne20 bunom HerotoHa wu  TpeyroiapHuk  Ilackans.
[Ipukiiagueie 3agaum.

’1. II3Ne21 Bekropsl. [elicTBust ¢ Bektopamu. JlekapToBa cucrema
KOOp/AMHAT B IIPOCTPAHCTBE.
22. II3Ne22 VpaBHEeHUE OKPYKHOCTH, CHEPDI, IITOCKOCTH.

23. II3Ne23 Paccrosinre MEXy TOUKAMH

24, IMI3Ne24 [leiicTBUsSI C BEKTOpaMH, 3aJaHHBIMU KOOPJAMHATAMHU.
CkansipHoe IPOU3BECHNE BEKTOPOB
II3Ne25 BekrtopHoe ypaBHEHHE TMPAMOW H  IJIOCKOCTH.

25. Hcnonp30BaHne BEKTOPOB IPU  J0KA3aTEJIbCTBE  TEOPEM
CTEpEOMETPUU

26. II3Ne26 PaguanHblil METOJ U3MEPEHMSI YIJIOB BPAILIEHUS U CBA3b
C TPalyCHOU MEPOU.

27 II3Ne27 OcHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA, (HOPMYIIBI
CIIO’KECHHUSI, yIBOCHHUS.

’8. II3Ne28  IlpeoOpazoBaHME CYMMBI  TPUTOHOMETPHUYECKUX
(GyHKIUI B IPOU3BECHUE U ITPOU3BEIECHUS B CYMMY.

’0. II3Ne29 OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIMH: apKCUHYC,
apKKOCHHYC, apKTaHI€HC.

30. II3Ne30 IlIpocreiimme TPUTOHOMETPUYECKHE YPABHEHMSI U
HEpaBEHCTBA.

31, II3Ne31 KonrponsHas pabGora Ne2 mo Teme « OCHOBBI
TPUTOHOMETPUM»
II3Ne32 Ne32 TIpumepsl 3aBUCUMOCTEN MEXKy IEPEMEHHBIMU B

32.

PCAIBHBIX HpoHecCax M3 CMCKHBIX AUCHHUILIWH. Onpe)leneHHe

¢ynkuuit. [Toctpoenue u urenue rpaukoB GyHKIUH




II3Ne33 Ne33 UccnemoBanme ¢ynkimu. CBOWCTBA JTHHEHHOM,

33. KBaJpPaTUYHON, KYCOYHO-JIMHEHWHOW W  JAPOOHO-TUHEHHOM
¢bynkuii. HerpeprbiBHbIe 1 iepuoanyeckue GyHKIUU
II3Ne34 CgoiicTBa U TpaduK M CHHYCa, KOCHHYCA, TaHT€HCA U

34. kotanreHca. OOparHple (yHKIMM ¥ uX rpaduku. OOpaTHBIC
TPUTOHOMETpHUYECKHE (PyHKINUU

35 II3Ne3S TIpeoOpazoBanus rpaduka ¢yHkuuid. I'apmMoHMueckue
konebanus. Ilpuxnanneie 3agaun.

36 I3 Ne36 ITokazarenbHbIe, Jorapu(MHuIecKue,
TPUTOHOMETPHYECKHE YPABHEHUSI.

37 MI3Ne37 [lapamiensHOe NPOEKTUPOBAHUE U €r0 CBOMCTBA.
BsaumHoe pacrnonoxeHue NpocTpaHCTBEHHBIX (puryp

38 II3Ne38 Paznuunble BUABI MHOTOTpaHHHUKOB. X n300pakeHus.
CeueHus pa3BepTKH MHOTOIPAaHHUKOB

39. I13Ne39 Iinomaas NOBEPXHOCTU MHOTOTPAHHUKOB

40. II3Ne40 Buasl cuMMeTpuid B IPOCTPAHCTBE

4l II3Ne41 CummeTpus Ten BpallleHUsl © MHOTOTPAaHHUKOB

42. I13Ned42 Brruncienue miomnaneii 1 00beMOB

43 II3Ned43 Yucioosast MOCIeI0BaTEIbHOCTD, CIIOCOOBI €€ 3aJaHus,
BBIYHMCIICHHE YJIEHOB MOCIE0BATEIbHOCTH.

44 T13Ned4 [Ipenen [IOCJIEOBATEILHOCTH. beckoneuno
yOBIBaroIIasi reOMeTpuIecKasi MporpeccHus.

45 II3Ne45 TlpousBojgHasi:  MEXaHMYECKHMH M T€OMETPUUYECKUI
CMBICII TTIPOU3BOIHOM. Y paBHEHHE KacaTeIbHOU B OOIIIEM BHUJIE.

46. I13Ne46 IlpaBuia u Gopmynsl auddepeHunpoBanus, TadnuIa
MIPOU3BOJIHBIX dJIEMEHTAPHBIX (DYHKITUH.

47. I13Ne47 VccnenoBanue (GyHKIMNA C TTOMOIIBIO TPOU3BOAHOM.

48 II3Ne48 Haxoxxaenne HanOOJBIIEr0, HANMEHBIIIETO 3HAYEHHS U
SKCTpPEMaIbHBIX 3HaYeHUH (PyHKUINH.

49 I3Ned49 KontponbHas pabora Ne3 mo Teme: « Hauwana

MAaTeMaTHUYCCKOIro aHajin3a»




50.

I13Ne50 Muterpan u nepBoodpazHas

51. II3Ne51 Teopema Hrrotona-JleitoHuia

52 II3Ne52 [IpuMeHeHre HMHTErpajia K BBIYMCICHHIO (DU3UICCKUX
BEJIMYYH U ILJIOIIAJICH

53 M3Ne53 Krnaccuueckoe ormnpeneneHrue BEpOSTHOCTH, CBOMCTBA
BEPOATHOCTEMH, TeOpeMa O CyMMe BEPOSATHOCTEH.

>4. II3Ne54 Brruucienue BepositHocTel. [Ipukiianubie 3agaun.

55 II3NeSS  [lpencraBieHue YKMCIOBBIX JAaHHBIX. llpukiannbie
3a/1auu.

>6. II3Ne56 Kopuu ypaBHeHu. PaBHOCUIIEHOCTh YpaBHEHHIA.

57 II3NeS7  IlpeoOpazoBanue ypaBHeHHH. OCHOBHBIE IPUEMBI
pelieHusl ypaBHEHUN 1 HEPABEHCTB

>8. II3NeS8 Pemienne cucreMm ypaBHEHUH.

59 IM3Ne59 Hcrnonb3oBaHWe CBOWCTB W TPapUKOB (PYHKIHMHA ISt

pelIeHn U HepaBEHCTB.




TlosicHUTEIBLHASA 3aIMCKA

BC@CTOpOHHHH IoATr0TOBKA CIICHUAJIMCTOB — 3TO HE TOJIBKO HpI/IO6pCTeHI/Ie 3HaHPII>i, HO U BBIpa6OTKa
yMeHI/Iﬁ INPUMCHATL 3HAHWA Ha IPAKTUKC U B JKHU3HH. OCO0OCHHO BaXKHBIMU  SIBJISIFOTCS YMCHHA 110
CIICHHNAJIBbHOCTM. O,Z[HaKO CriecnuaJmucT Ob11 OBI 66CHOMOHIHBIM B OTpacCiik CBOCH JACATCIIBHOCTH, €CIIN OBl HE
3HaJI IPaKTUKH, UJIKW UHBIMU CJIOBAMH, HC BHJCII HyTeﬁ MPAKTUYCCKOr'o INPUIIOKCHHUA HAYYHBIX 3HaHHfI, HC
o6naz[an COOCTBEHHBLIMHU YMCHHAMHA U HaBbIKAMMU.

He.]'lﬂMI/I NNpUBUTHUSA yMeHHfI H HABBIKOB CJHY7KAT NPAKTHYCCKUEC 3aHATUSA.

33[[3‘{3MI/I NMPaAKTUIECCKUX 3aHSTHH SIBJSIOTCSH:

B paMKax MporpaMMbl y4eOHOW TUCIUIUIMHBI O0YJarOIIMMHUCS ocBanBaroTcss ymeHus u 3HaHus: OK 01- OK 9,
JIP, 4 JIP 6, JIP §; JIP 10;

pacupenue, yriyOieHue | JeTaiu3alys Hay4HbIX 3HAHWW, MOJYYEHHBIX Ha JICKIUSAX. NPAaKTUYECKHE
3aHATHS JJOTUYECKH NIPOIOJDKAIOT JIEKIINH;
MOBBIIIICHUE YPOBHS YCBOCHUS Y4€OHOTO MaTepHaa,
IIPUBUTHE YMEHHUI U HAaBBIKOB;
Pa3BUTHE HAYYHOTO MBIIUICHUS U PEYU CTYACHTOB;
IpoOBepKa M ydeT 3HaHWi. Bce (opMbl mpakTHYecKMX 3aHATUH SBISIOTCS BaKHBIM CpEICTBOM Ooliee
NeiCTBEHHON MPOBEPKOW 3HAHUH, OMIEpaTHBHON OOpAaTHOM CBSI3M, OCYIECTBIIIEMO 10 (hopMyre «CTYHAEeHT-
IIpenoaaBaTeiby;
pa3BUTHE HAYYHOTO Kpyro3opa u o0mien KyJabTyphl;
pa3BUTHE NIO3HABATEIILHON aKTUBHOCTH;
MIPUBHUTHUE HABBIKOB BEJCHUS KOJUIEKTHBHOM O€Ce/Ibl, y4acTHE B TBOPUYECKOHN JIUCKYCCHH.

Bce »tu 3amaum A0KHBI OBITH HamlpaBiIeHbl Ha JOCTH)KEHHE KOHEYHOM LI — BCECTOPOHHEro
pa3BUTHA JUYHOCTU OYIYLIETO CIELUATIUCTA.

MeToauueckue PEeKOMEHIAUHU /IS BBINIOJIHCHUS NMPAKTUHICCKHUX 3aHATHIl

Jlis Toro 4TOOB! MPAaKTUYECKUE 3aHATUS IPUHOCUIN MAaKCUMAJIbHYIO M0JIb3Yy, HEOOXOAMMO MOMHUTH,
YTO YNPaXHEHUE U PELICHUE CUTYAaTHUBHBIX 3a/ad IMPOBOASTCS IO BBIYMTAHHOMY Ha JIEKLIHUAX MaTepHaly U
CBSI3aHbI, KakK IpaBWJIO, C JETaJbHBIM pa300poM OTIENbHBIX BOIPOCOB JIEKIMOHHOrO Kypca. Cremyer
MOTYEPKHYTh, YTO TOJBKO IOCJIE YCBOCHMS JIEKIIMOHHOTO MaTepHuaja ¢ ONpeAeSeHHON TOYKM 3peHus (a
MMEHHO C TOH, ¢ KOTOpOIl OH M3Jaraercs Ha JEKIUAX) OH Oy/eT 3aKperIsaThCs Ha MPAKTUYECKUX 3aHATHSX
KaKk B pe3yibTaTe OOCYKIEHMS W aHajau3a JIeKIMOHHOIO MaTepHuaja, TaKk M C IIOMOIIbI peIIeHUs
CUTYaTUBHBIX 3ajad. [Ipu 3TUX yCcIOBHSX CTYJIEHT HE TOJIBKO XOpOIIO YCBOUT MaTepHall, HO U Hay4dHTCs
IPUMEHSATh €ro Ha MPaKTHKE, a TaKKe IMOJYYUT JIOMOJHUTENBHBIH CTUMYN (M 3TO OYEHb BaXHO) IS
aKTUBHOM NMpPOpabOTKU JIEKIUH.

[Ipu caMoOCTOSITETHHOM pEIIEHUH IOCTABJICHHBIX 3a/Jad HYXHO OOOCHOBBIBATh KaKIbIH 3Tal
NENUCTBUM, MCXOAS U3 TEOPETUUECKHX TOJIOKEHHH Kypca. Ecnm oOywaromuiics BHIUT HECKOJBKO IMyTeH
pemieHust mpobaemMsbl (3ajauu), TO HY)KHO CPaBHUTh MX W BBIOpaTh camblii panuoHanbHbIA. [lonmesno mo
Hayajla penieHHs MOCTABJICHHBIX 3aJa4 COCTaBUTh KpaTKUW IUIaH pemeHus npoOiemsl (3aaaun). Pemenue
NpoOJEeMHBIX 3ajlady WU MPUMEPOB CIEAYeT W3JaraTh MOAPOOHO, HY)KHO CONPOBOXKIATh KOMMEHTApHUIMHU,
CXEeMaMH, YepTeKaMU U PUCYHKaAMU, MHCTPYKIMSIMU T10 BBITIOJTHEHHUIO.

Crnenyer MOMHUTb, YTO pelICHHE KaXI0i yueOHOH 3a/auM JOKHO JOBOJUTHCS O OKOHYATEIBHOTO
JIOTUYECKOTO OTBETa, KOTOPOro TPeOyeT YCIOBHE, U MO BO3MOXKHOCTU C BbIBOJAOM. llomyueHHBI pe3ynbrar
CIIEYEeT MPOBEPUTH CIIOCOOAMHU, BBITEKAIOIIMMHU U3 CYIIECTBA JaHHOM 3a/1a4H.



Honroromca K NPAKTHY€CKHUM 3aHATHAM

OcHOBOM Uil TOATOTOBKM CTYJEHTOB KO BCEM BHAAM NPAKTUYECKUX 3aHATUN SIBISIOTCA
paspabaTbiBacMble IJIAHBI 3aHATHA. B HUX MepeuncisioTcss BOMPOCH sl U3y4eHUs, TPUBOAUTCS TIepeueHb
OCHOBHOM M JOIOJIHUTENBHON JINTEPATYypbl, a TAaKXKE HA3bIBAIOTCS METOAMYECKHE MOCOOUs, MpHU3BaHHbIC
OKa3bIBaTh MIOMOUIb CTYJICHTaM B OpraHU3alMy CaMOCTOSTEILHONW PadOThI IO JAHHOW TEME.

VYenex Kaxkaoro NpakTUYECKOro 3aHATHS 3aBHCUT OT TOIO, HACKOJIBKO aKTUBHO UM CAMOCTOSTENIBHO B
HEM Y4YaCTBYIOT CTyAeHThl. OIHaKO XapakTep MX ydacTusl B PA3IMUHBIX BHUJAX CaAMOCTOSITEIbHBIX 3aHATUI
paznuueH. OH 3aBUCUT OT CIeIU(PUKU CAMUX 3aHSATHI.

OpHUM U3 BUJOB MPAKTUYECKUX 3aHATHM, SBISIOTCS MpakTHUecKue padboTsl. [IpakTudeckue paboThI
MPOBOAATCS 151 GOPMUPOBAHUS YMEHHI U HABBIKOB M HANPaBJICHbI HA 00yYeHHEe KOHKPETHOM J1eATeIbHOCTH.
B xozne mpakTuueckux paboT CTYACHTHI OBJIAJCBAIOT YMEHUSMHU PadOTaTh ¢ HOPMATUBHBIMH JOKYMEHTaMH,
CIPaBOYHUKAMH, COCTABIISIIOT YEPTEXKU, CXEMbl, TAOIHUIIbI, TEXHUYECKYIO JOKYMEHTALMIO M PEUIaloT 3aJauu
(B COOTBETCTBMH C CcOAEp)KaHHUEM OO0IIe00pa3oBaTeNbHBIX OO0IMENPOPECCHOHANBHBIX M CIEIHATBHBIX
JUCITUTLIINH ).

K kaxmoil mpakTtudeckoir paboTe pa3pabaThIBAIOTCS WHCTPYKIMU. MHCTpyKIUMM  coaepikaT
METOJANYECKUE PEKOMEHJAMH, a TaKK€ KOHKPETHbIEC MTPAKTUUECKHUE 3aaHus. PacueTsl CTyJeHThl NpOBOAST
10 BapHaHTaM, 4TO 00ECTIeYMBACT UX CAMOCTOSTEILHOCTh B paboTe M MO3BOJISIET MPETOAABATENIO BBISBIIATH
OTCTAIOLIUX, TPOBOAUTH C HUIMH UHIUBUAYATbHYIO PaboTYy.

[IpenogaBatenb OCYIIECTBIIIET KOHTPOJIb 32 padOTOM KaX/10T0 CTYAEHTA, IOMOraeT TEM U3 HUX, KTO B
3TOM HYXKIAETCs, 1a€T UHIUBUAYalIbHbIE KOHCYIbTALlUU.

B pesynpTare camMOCTOSITENRHOTO IO3TAIHOTO PELICHUS MPEJIOKEHHBIX 3aJaHuil, CTYACHTbI
MOJIy4YarOT JOCTATOYHO MOJHOE MPEICTABICHUE O MPAKTUYECKOM HCIOJb30BaHUU U3YYEHHOTO JIEKIIMOHHOTO
MaTepuaia.

[TpakTrueckue paboOThl CTYAEHTHI OQPOPMIIIOT B OTAEIBHBIX TETPAASIX, TACTON CHHETO LIBETA.

Kpurepun oneHuBaHus NPAKTHYECKUX padoT

KayecTBeHHast o1leHKa WHIMBHIyaIbHbBIX
IIponeHT pe3ynbTaTHBHOCTH 00pa30BaTeNbHbIX JOCTHKEHUN
(MpaBUJIBHBIX OTBETOB)
0ami (oTMeTKa) BepOaIbHBINA aHAJIOT
86-100 5 OTJIMYHO
66-85 4 XOpOIIO
50-65 3 YZIOBJIETBOPUTEIILHO
Mmenee 50 2 HEYJIOBJICTBOPUTEIHLHO

Kpurepnn onenku.

3a mpaBWIBHBIA OTBET Ha KAXKJI0€ 3a7aHue CTaBUTCS | 0asi, HEBEpHBINA OTBET WJIM OTCYTCTBYET OTBET,
ctaBuTcs 0 6amioB.

«5» - 86-100%

«4y - 66-85%

«3» -50-65%

«2» - menee 50%



IIpakTnueckoe 3ansaTne Ne 1

Tema: Apudmerndeckoe ASHUCTBHS HAJl YHCIAMU

Ienb: OTpaboTaTh HABBIKM MIPEOOPa30BAHUS BBIPAKECHUM, UCTIONB3YS (OPMYIIbI COKPAILIEHHOTO YMHOXECHHUS,
Pa3JIOKEHHUSI MHOTOWIEHA HA MHOKHUTENH, a TAK)KE HABBIKM PELICHUS] YPAaBHEHUM, HEPABEHCTB, CUCTEM
YpaBHEHUI U HEPABEHCTB.

MeToanueckue peKOMeH AU

Pemenue kBagpaTHbIX ypaBHEHUM:
a-x>+bx+c=0

®opMyJIbl COKPAILIEHHOTO YMHOXEHUS
(a+ b)Y =a® +2ab+ b

D=b2—4ac, (a—b)* = a® —2ab + b*
b v a? —b® =(a—b)-(a+b)
Ecmu P =0, ;o ¥12 = —5.— (a+b)?* = a® + 3a’b + 3ab? + b?
_b (a—b)? = a® —3a’b + 3ab® - b*

x=—
EBeru D =10. 19 2a

Ecm P < 0. 1o KOpHEW HET

BapuanThl 3a1aHMii NPaKTHYeCKO padoThI

1 BapuaHT 2 BapuaHT
2 2 2 2
1. Cokparure apodsb: a) x“ =4 ; 0) XT-2x+l 1. CokpaTute 1po0b: a) -9, 6)X+—2X+1
X+2 x-1 - 3 X+1
x> —4x  2xy X° =Xy
2. YipocTute BhIpakeHue: " 2. YopocTtuTe BbIpaskeHUe: ——
y X~ —16 2y x-1
3. Pemvre ypaBHEHUS: 3. Pemute ypaBHEHHUS:
2) 2X—3=5— 2x 6)5—3"42 3 2)2X+1=3X: 6)2X3 s Xgl 2
4. Pemnre CUCTEMY JIMHEWHBIX YPaBHEHUM: 4. PernTe CHCTEMY JIMHCHHBIX YPABHECHHUIA:
1 1
2x—-y=1 ZX—y= 2X+2y =4 Zy=
a){ I L a){ SRR Ry
Xty= 2x—3y =4 X=y= 2X+y =4

5. Pemmure ypaBHeHI/I}I'

1
a)x*—2x-1=0; 0) — +;—4

6. Pemnre HepaBeHCTBO: 2X —3 < 3— X
7. Pemnre cucreMy HEPABEHCTB:
{Zx +2<Xx+4

X+52>2x-1
8. Pernre HEepaBeHCTBO: X2 —5X+4 >0

5. Pemnre ypaBHeHUS:

2
) x° +Xx—4=0; 6)=+>=5
3 X

6. Pemmte HepaBeHCTBO: 2X+1> X — 2
7. pelTe CUCTEMY HEPaBEHCTB:
X—=1<3x+2
2X—4 <X

8. Pemute HepaBeHCTBO: X +2Xx—3<0



IIpakTnyeckoe 3aHsiTHe Ne2

Tema: Haxoxxenue npuOIM>KeHHBIX 3HAUSHUN BETMUMH U MOTPEIIHOCTEH BBIYMCICHUH.
Heas: ChopMupoBaTh y CTYACHTOB 3HAHMS, YMEHHS U HABBIKM PAaOOTHI C MPUOIMKEHHBIMH YHCIAMU B
MpuMEHEeHUH (GOPMYJT TOTPEIIHOCTEH dSJIEMEHTApPHBIX JEUCTBHM W (YHKIWNA, HAXOXKACHUS 3HAYCHHI
BBIPQKEHUI 1O CIoco0y TpaHUI] U METOAOM CTPOrOro y4era aOCOJIOTHBIX MOTPEUIHOCTEH MOcie KaxIou
oreparuu.

Kparkuit Teopernyeckuii Marepuan
Onpenenenue. AGCONIOTHON MOTPEIIHOCTHIO MPUOIUKEHHS Ha3bIBACTCS MOYJIb PA3HOCTU MEX]Ty TOUHBIM
3HAYEHUEM BEJIMYMHBI U €€ MPUOIMKEHHBIM 3HAUCHHUEM.
A =, rne A — abcomroTHas MOTPEUTHOCTD, X — MPHOIMKEHHOE 3HAYCHHE HEKOTOPOU BEITMUMHBI (HalIpuUMep,
IIOJIyYEHHOE ITyTEM OJHOKPATHOTO U3MEPEHUS 3TON BEJIMUYUHBI), & — €€ TOUHOE 3HAUEHHUE BEJTUUHHBI,
A=a-x=Aa=XxA
[Tpumep 1
Haiitu abcomotayto norpemHocTs npubmmkenns 0,44 aucna 4/9.
A==
Ha npakTuke Bo MHOTHX clydasix TOUHOE 3HAYEHHE ObIBAE€T HEM3BECTHO, TO3TOMY a0COTIOTHYIO
MOTPEIIHOCTh HAWTHU Helb3s. OJTHAKO MOXKHO JaTh OLEHKY a0COMIOTHOM MOrPEIIHOCTH, €CIIH U3BECTHBI
NPUOIMKEHUS C M30BITKOM H C HEJOCTATKOM.
Onpenenenue. ['panuneir abcoMOTHON NOTPENIHOCTH A TIPUOIIMKEHIS Ha3bIBACTCS TAKOE TTOJI0KUTEIBHOE
yrcito h 6oJIbie KOTOPOro abCOMOTHAS MOTPEITHOCTD OBITh HE MOJKET.
A=h
[Tpumep 2
< 0,0045
X - A — Huxwuss rpaauna (H.I'.) X + A — Bepxnasisa rpanuna (B.I'.)
[TpubnuxeHHble YKcia, Kak U TOYHbIE 3alIMCHIBAIOTCS KaK MPaBUIIO MPH MOMOIIN AECATHYHBIX Apooeil. Ho
€CJI B 3alCH TOYHOT'O YHUCJIAa BCE €ro IU(PHI BEPHBIE, TO B MPUOIMKEHHOM HEKOTOPBIE €r0 LIU(PHI BEPHBIE,
a JIpyrue sIBJISIOTCSI COMHUTEIbHBIMHU.
Onpenenenue. [{udpa HazpiBaeTcs BepHOU (TOUHO 3HavaIeil), eciii aOCOMIOTHAsA NOTPEIIHOCTh YHCIa He
MPEBOCXOIUT €IMHMIIBI TOTO pa3psia B KOTOPOM 3amKcaHa 3ta nudpa. B mpoTuBHOM cityyae oHa Ha3bIBaeTCs
COMHUTEJIBHOM.
[Tpumep 3
X =3,7412 0,002 OnpenenuTs BepHbIE U COMHUTENbHBIE LIU(PHI.
B.I'. =3,7412 + 0,002 = 3,7432
H.I'.=3,7412 - 0,002 = 3,7392
Bepnsbie — 3 u 7, comuutenbuble 4,1 u 2.
3amevaHus
B 3anucu npuOImKeHHOro yrcia COXpaHsoTcs TOIbKO BepHble HU(pbL. X = 3,7
Ecnu B necsituunoi 1pobu nocnenHue BepHble HU(PBI HYJIU, TO OHU OCTAIOTCS B 3aMCH YHUCIIA.
x =0,301 0,001
B.I.=0,302 H.I'.=0,300x=0,30
B necsatuuHOi 3anucyu yucia 3HavauMu QpamMu Ha3bIBAIOTCS BCE €r0 BEpHbIE UG PbI, HAUMHAS C IEPBOI
CJIeBa OTJIMYHOU OT HYJIS.
0, 583; 38,57; 38,507; 29,830
ITpaBuso okpyrinenus uucen: Ecnu nepBas cieBa orOpackiBaeMas udpa MEHbIIE 5, TO OKPYTJISIOT €
HE/I0CTAaTKOM, €CJIU 3TO Ludpa 5 uian 6oJblle, TO OKPYIISIOT C U30BITKOM.
[Ipumep 4
5,739 (¢ Tounoctsio g0 0,01) 5,74




no

no

3, 53 (¢ TOYHOCTHIO JI0 TIEINIBIX) 4
30253 (¢ Tounoctsto 10 1000) 30000
Ho aGcomoTHOM NOrpenHOCTH He JOCTaTOYHO ISl OJIHOM XapaKTepUCTUKU NpUoOamkeHus. Eciu uamMepsath
paccTosiHue MEeXy IByMs ropoaamu, kotopoe paBHO 100 kM, ¢ TOUHOCTB 110 1 M, TO 3TO OyzeT TouHOe
M3MEpEHHeE, a €ClId ¢ TOYHOCTh 70 1M H3MepeHa AjuHa yJacTka 3eMiid, KoTopas paBHa 10Mm, To 310 Tpydoe
U3MEpEHHE.
Onpenenenre. OTHOCUTENBHOM MOTPEITHOCTHIO HA3bIBAETCS! OTHOLICHHE a0COMOTHON MOTPEIIHOCTH K
NpUOIMHKEHHOMY 3HaYCHHIO U3MepsieMol BelrnunHbl. OOBIYHO BBIPAXKAETCs B MPOIICHTAX.
o = ; ®% = 1ubo
T.o. nuis 6osee MOTHOM OIIEHKH TOYHOCTH U3MEPEHUN HEOOXOIUMO OIPEIENINTh, KAKYIO YaCTh, MM CKOJIBKO
MPOIIEHTOB, COCTABJISIET a0COMIOTHAS TOTPEITHOCTh OT 3HAYCHUS JAHHOW BETMYUHBI.
[Tpumep 5
CpaBHUTH TOYHOCTH JIBYX U3MEPEHU.
d=40,3; H=6000,3
o(d) =
o(H) =
Bropoe u3mepenue 6osee ToUHOE.
BapuanTel 3ananuit
Bapuanr 1
Haiitu aGconmtotHyto norpemHocts npubmmkenus 0,55 yucna 5/8
X =4,7452 0,003 Onpenenuts BepHbIE 1 COMHUTENIbHBIE LIU(PHI
CpaBHHUTH TOYHOCTD JBYX U3MEPECHUI:
d=50,3; H=5000,3
Bapuant 2
Haiiti aGconmtotHyto norpeurHocts npubmmkenus 0,77 yucna 7/9
X =5,7462 0,002 Onpenenuts BEpHbIE 1 COMHUTENIbHBIE LIU(PHI
CpaBHHUTH TOYHOCTD JBYX M3MEPEHUI:
d=40,2; H=7000,2
KoHTposbHbIE BOIPOCHIL:
Haiite onpezenenne abCONMIOTHON NOTPEIIHOCTU TPUOTHKEHUS.
Jaiite onpesesnieHne OTHOCUTEIbHOM MOTPEIIHOCTH MPUOIUKEHHUS.
Kakas mudpa HazpiBaeTcst BEpHOH (TOUHO 3HAUAIIei ), a Kakas 1nudpa - COMHUTENbHOM?
dopma oTueTa: BHIMOTHEHHUE 331aHUN B TETPAIH IS MPAKTUYECKUX paboT.
MecTo npoBeIeHHUs CAMOIIOATOTOBKU: YUTAJIbHBIN 3a71 OMOIUOTEKH.




IIpakTuyeckoe 3anaTue Ne3
Tema: BoiunciieHue u cpaBHEHUE KOPHEH.

]_le.]]b! HpI/IMeHI/ITB YME€HU 110 BBIIIOJTHCHHUIO paCcd€TOB C paairKalaMu.

[Tosicnenust k padote (yueOHBIN MaTepran):
CrerneHb ¢ HaTYpaJbHBIM ITOKa3aTeIeM
[TycTp @ - nelicTBUTENIBHOE YKCIIO, a 77 - HaTypallbHOE YHCII0, O0NbINe eAUHULIBL. T - 1 cmenenbio
yucna 9 Ha3pIBAIOT MPOU3BEACHUE T MHOKHUTENEH, KaXKIbIi U3 KOTOPBIX paBeH @ !
a'=a-a-..-a
N MEOHMTREE
Ecmu =1, 10 nonarator d=a

CHpaBGIIHI/IBI)I CIeayromue CBOMCTBA CTCIICHU C HaTypaJIbHBIM I1OKa3aTCJICM!

Ecim Q}D,
m o»n "2
a -a =a
m . n m-n
a”:ad=a",
(@) ==,

| &
—

ITo onpenenenuro: ecu & =0 10

Apudmernueckuit KOpeHb

azl, n

Ecmu - HaTypaJIbHOC YHUCIIO, OoJibIIIe CAUHUIBI, TO CYHICCTBYCT, U TOJILKO OJHO, HCOTPHULATCIBLHOC

YuCIO £ TaKoe, YTO BBINOJIHAETCS] PABEHCTBO X" =a_ 1o uncno HaspiBaeTcs apumernueckuM KopHem ' - if

n|
CTCIICHU U3 HCOTPHULATCIBHOI'O YUCJIa 4y 0003HaUaeTCs a .

> > o
Eerm 92 0. b2 D, TO CIIPaBEJINBHI CIEAYIOIUE CBOWCTBA:

ab = aip.
\F Ja 4 o
(¥a) =¥a",

¥fofa =a.
Ao =3



20.m

5
[TonararoT 1o onpeaeneHuo: ecim ¢ - _ HarypanbHble yncia, 1< 2, 1o

Heuenaﬂ CTCIICHb OTPHULATCIIBHOI'O YKUCjia HC UMECT CMbICJIA.

(Va) =a
(Ve )=ld

JInst panoHanbHBIX TOKA3aTeIel CBOMCTBA CTENEHEW OCTAIOTCA TEMHU KeE.

ITone3Ho 3HaTH CBOMCTBA

[Ipu BBITIOIHEHUHU TPAKTUYECKON pabOTHI PACCMOTPUTE CIEIYIOIINE TPUMEPHI:

[Tpumep 1:

2. Benmmunna KOPHS HE UI3BMCHHUTCS, €CJIM ITOKA3aTCJIb CTCIICHU YMCHBIIINUTG B N pa3 U OJHOBPEMEHHO

H3BJICYb KOPCHb N-i1 CTEIICHU U3 MMOAKOPCHHOI'O KOJIMYCCTBA:

%‘:MJ n a

[Tpumep 2.

5= =2

3amevanue. ITO CBOMCTBO OCTAHETCS B CUJIE M B TOM ClIydae, KOra Yuciio m/n He OyJeT 1eIbIM; TOYHO TaK
e 00a BbIIIeyKa3aHHBIX CBOMCTBA COXPAHAT CUITY U Js n IpoOHoro. Ho u1st 3TOro Hy>kHO cHavana
paciIvpUTh MOHSATUE CTEIIEHU U KOPHS, BBES IPOOHBIE TOKA3aTEIH.

3. Kopenb 13 mpon3BeieHNs HECKOJIBKUX COMHOKHUTENEH paBeH MPOU3BEICHNIO0 KOPHEH TO JKe CTENIeHH U3

ITUX COMHOKUTEJIEN:

Mabe... =-’§f;%-’§/c_

[Tpumep 3.

[Tocnennee nmpeobpazoBaHNE OCHOBHIBAECTCS Ha CBOWMCTBE 2.

)

[Tpumep 4.

V48 =163 =116 \B =443



OO6partHo, mpou3BeeHNE KOPHEH OJTHOM M TOM e CTETICHH PaBHO KOPHIO TOW e CTETICHU U3 MTPOU3BEICHUS

IMMOAKOPCHHBIX KOJIUYCCTB!

Ya ¥ ¥e...=¥abe...

[Tpumep 5.
\/a:'b -\/ab‘: = \/a'zb“ =a'b

4. KOpeHB OT YaCTHOI'O paBCH YaCTHOMY OT ACJICHUA KOPHA U3 ACIIUMOIO Ha KOPCHb U3 ACTIUTCIIA

(mokaszaTenu KOpHEN pa3yMeroTcs OJIMHAKOBBIMU):

Ob6partHo: % : :ﬁ; - m

[Tpumep 6.
P7:4=317-1=3-i4
5. Uro0OsI BO3BECTH KOpPCHb B CTCIICHB, AOCTATOYHO BO3BCCTHU B 3TY CTCIICHb ITOJAKOPCHHOC KOJIMYCCTBO!:

(¥a) =¥

OGpﬁTHO, 9TOOBI U3BJICYb KOpPCHb U3 CTCIICHU, JOCTATOYHA, BO3BECTU B 3TY CTCIICHb KOPCHBb U3 OCHOBAHUA

CTCIICHU:

Yo" =(a)

[Tpumep 7.

(\[E]- ={/a4b: =~':\/a‘: -ab® = ayjab®
JI7 =47 =(\B)

3ajaHue:
Bapmuanr | Bapuanr Il
. ﬁ ' illlg 3 2'5 . |:| 53
Nel. Beruncnuts: ST T — 3] .
Ne2. Boruuciurs: -2 Y16 No2. BeIUKCIHTH J2045

/ 3
No3. BEIUUCIIUTD: 30,2° - 5° No3. BeIUMCIUTE: -6"‘-'Ifg



Ne4. Pemnts ypaBHeHue: x°=64

No5. Berunciauts:

V8-3:4/2:27

Ne6. [TpeoOpa3zoBaTh BbIpaKeHHE:

32'\5:

Neo7. HailTn 3HaueHue BBIPAKECHUS:

38— 37 38 +.f37

Noe8BbrunciuTh 3Ha4EHUS BBIPAKEHUMN:
26°
A) 13°-8°

- Y

5 (647« (0.25)7 ) (- 0.5)

Ne9 Boruncnuth 6€3 MOMOIINM MUKPOKAIIBKYIISITOPA:

4{155:43
A) 8 V5

B) 64 48 —32°

Ne4. PemnTh ypaBHeHHE: X =32

No5. BEIUHCIUTD:

Ne6. IIpeobpazoBarh BbIpakeHUE:

sfo- 3

Neo7.HaiiTn 3HaueHue BbIPAKEHUS:

16+ 2.5 46 - 2.5

Ne8BbIYMCIUTE 3HAYEHHSI BHIPAYKEHU:

12°

A) 273

-

‘ (59 )7/ - {.3; S !.(45}‘1
L 2 '

B) - y

Ne9 Bpruncnutb 6€3 TOMOIIH MUKPOKAJIBKYJISATOPA:

4\/34/51
A V4 4

Jg 33 -25°
B) 16 29




IIpakTnyeckoe 3ansaTue Ned

Tema: BrinonHeHnue pacderoB ¢ paaukanamu. Penienue uppanuoHanbHbIX ypaBHEHUM.

Heab: OOGecrieueHne KauecTBa yCBOEGHHs yJalllIMUCS 00pa30BaTEIbHOIO CTaHAapTa 1o Teme «Perienue

UPPaLMOHANIBHBIX YPaBHEHUII.

CnpaBouyHasi uH(popManus:

ksaapar cymmst: (a + b)? = a? + 2ab + b
Ksagpart pasHocT: (@ — b)2 = a? — 2ab + b®
PasHocTb ksanpatos: (a -+ b)(a — b) = a® — b
Ky6 cymmsr: (@ + b)® = a® + 3a?b -+ 3ab® +b°
Ky6 pastoctu: (@ — b)® = a® — 3a®b + 3ab® — b
Cymma ky6os: a® + b = (a + b)(a® — ab+ %)
PasHocTs kyGoe: a® — b® = (a — b)(a® + ab+ b?)

Ceoticmea KoOpHst n-ou cmeneHu
(onss n €N, kKeN, n>1, k> 1)

1" Nab=%Vaib, e20e a_-0, b_0
. la %a A
2 nl==—, 20e =0, b-0
Vb b
3 t"»‘u" Na*, 2de a-0
4 \;vfl ="Ja 20e a_0
v Vd¥ =Vd' 2de a0
. froe |lal, n-—uwemHo
6 va =
la, n-Heuemno
7 N-a=-Na, n-newemmo
&8 ar=Ya", ede a_-0

AJITOPUTM peLIeHUs] YPABHEHU I

1. Onpenenutsb PeminMm ypaBHeHusi: a)
IMOoKa3aTeib vx+ 2 _ X
KOpPHSI.

1. Iloka3aTens KOpHS
2. Bo3Begem - p

paBeH N = 2
ypaBHEHHUE B
CTEIIeHb 00€

2. Bo3Benem 00e yactu
Hactu aBHEHHS B KBaJpar:
YpaBHEHU, yp pat:

aBH
PaBHYIo X +2=x2,
MoKa3aTeJIro
KOPHSIL.
p x2 —x - 2=0, D = b2-4ac =
-1)2-41(-2)=9,D>0, 2
3. [Ipmu 1) (-2) =9, '
KOpHS
BO3BEJCHUU
00enx yacrei
ypaBHEHUS B —b+afb —dar
x= :

YETHYIO CTETICHb o e
BO3MOKHO
MOSIBJICHUE -1, x2=2.
MMOCTOPOHHUX
KOpHEH.




=2

ITosTOoMy 3.x1=-1x2=2.
BBIIIOJIHSIEM
TIIPOBEPKY, IIyTEM |  f (—1)+2 _ 1 v2+2 _
MOACTAHOBKA B | B h
NEpPBOHAYAILHBIN|
BUJ] YPABHEHUS _ —
/ i

v 1:-l—HeBepHo v

— BEpHO

OtBeT: x2=2.

1 la-Z=¢
4
V35 -xt =2
19—x* =3

dxi+dz+6=73

Yod6 4235 +55° =4
Y102-52x+72% =3

Yedx® +322+85=3
Y495" — 14x +257 = 4

MR 4362 4635427 = 2543
10, 39x° - 365 +53x —27 = 25— 3

R T X

IIpumepsl 1S 3aKpenJieHust

11
12

13

14
15
16

17

18
19

20
21

C3ox+1=3x+1
C37-2x=4x+8
614z +9x" =2z-1
23+ 6x+6x  =3x-2
CSx+1=7x-9
CYax-—T7=33x-4

b —3x-1=42x-1
i u?xj+x—2:m
(Tx-4)\B+3x=0
(3x+9)7T+3x =0

(P +8x+15)¥4x-7=0




IIpakTnuyeckoe 3anaTue Ne5
Tema: Haxoxaenue creneit ¢ painoHaibHbIMU 1OKa3aTeasiMu. CpaBHEHHE CTETICHEH.
[enb: HaydnThCst BBIYUCIIATH CTETIEHU C PAllMOHATIBLHBIMU MOKA3aTEISIMU.
CBoliCTBa CTCIICHEH

IIpumep.

Kopens -#i cTenenu u3 yucia — 3TO YKUCIIO, -5 CTETIEHh KOTOPOTO PaBHA .

Ecan — ugétHo.

o Torna, ecnu a < 0 KOpEHb N-Oi CTENIEHU U3 a HE ONPEACIICH.

. N ecnmm a > 0, TO HEOTpUIIATEIbHBIA KOPEHb YpPaBHEHHS HAa3bIBACTCS apu(PMETUUECKUM
KOpPHEM N-OH CTENEHU U3 a U 0003HAYACTCSI

1 Bapwuanr.
Al. Beruncnure m :

1) 2; 2) 3; 3)9; 4) «E
A2. Boruncnure % ' ”“’I{__’? .

1) 2; 2) 4; 3) 2 4) 4.

1 3 3
A3. YopocTtute BbIpaKeHUE (ya WE-; '

1)%; 2)@; 3) a: 4)%.
A4. Beruucnure {4 0.5 T‘:x" 0.125.

1) 0,25; 2)0,5; 3) 0,15; 4)5.
Fo e
AS5. Halinute 3Hau€HUs BBIPAXKCHUS '\'f}_ +4 y-16 npu y = 18.
I
1) 9(4+32); 2~ 9, 3) 4+32; 4)9.
A =1 .
- 2%x

A.6. YpocTUTE BBIpAKEHUE "E - ff— +1
y (W -1f; 2 1-24x; 3 1-8 o Bx-1f.

A’7. Haiinute 3Ha4eHUE BBIPAKEHUS: 6-8

1) 12; 2) 6; 3) 3; 4) -3.

A8. Haiinnte 3HaueHNE BBIPAKEHUS:



6
: 2)12; 3) 125 4 25

-
N—r
= L

A9. Haiinute 3Ha4eHUE BHIPAKEHHUS:
1) 4 2)9; 3) 5 4) 5.

l i +d
A10. Cokpature 1po0b:
a a+1
1) a; 2) a+1; 3y a ; 4) a+1.
2 BapwaHT.
Al. Beryuciure 62 .
1) 5; 2) 4; 3) 25; 4) NI
] Ly
A2. Beruucnure WE A= 4 .
1) 2; 2) 4, 3) 2 4) 4,
(4laifa ).

A3. YopocTtute BbIpakeHHE
1)3\/'5; z)w/a; 3 a 4)Tﬂ.
A4. Borumenure 0.3 - W

1) 0,09; 2) 0,03; 3)0,3; 4) 3.
§ a .\u'rc;

a

k!
i
I
I:
|

AS5. Haiinute 3Ha4eHUsT BBIPAKEHUS N "'Ira‘ +ab  ANa+b J va+ 5 npua =4,b=5.
2
1) 3 2) 2: 3) 0; 4) 25
I— T:-.l .T,'_; —»E-JI? | . 1
Va1 | &
A.6. YpocTuTe BBIpAKEHHE

1) {:{-"{_ - f_}:; 2) I— 2%,’ 3) I—- ’{V'{E,' 4) ('Sg‘f_ — f}— .

A’7. Haiinute 3Ha4eHHE BBIPAKECHUS: 15-27 7

1) 45; 2) 5; 3) 3; 4) 45,



A8. Haiinute 3Ha4eHUE BbIpaKEHUS:

1) 5,5; 2) 2; 3) 23 ; 4) 23

A9. HaiiiuTe 3HaU€HNE BBIPAKEHUS:

1) 4 2) 25; 3) 9 4) 16.
p? . ij
T o 3 P 25
A10. Haitnure 3HaUeHUE BBIPAKEHUS P npu p = 49.
49 49

1) 49; 2) 12 ; 3) <4; 4)7.



IIpakTuyeckoe 3ansaTue Ne 6

Tema: [IpeoOpa3oBaHus BEIpAXKCHHH, COJACPKABIINX CTEIEHU. PellieHne moka3aTeIbHbIX YpaBHCHUM.
Pemienne npukiiagubIx 3aa4
Heab: OTpaboTaTh HaBBIKK PELLICHUS MOKAa3aTeNIbHBIX YPaBHEHUN, HEPABEHCTB, CUCTEM ypaBHEHUI.

MeToanueckue peKOMeH AU

1. [lokazaTenbHbIC YpaBHEHUS.

Onpenenenne. YpaBHeHHE, COJlEpiKalllee IEPEMEHHYIO B [IOKa3aTese CTENEHH, Ha3bIBAETCS 10KA3aTENIbHBIM.
1. a*=b, a>0, a#1 - npocreiiee nokazareibHOE ypaBHEHUE
2. a'™ =a%% a=1, a>0 pasHocunsHo ypaBHenuio f(x)= g(x)

3. A-a® +B-a*+C =0 pemaercs MNOJICTAHOBKOW a* =y W CBOAWTCA K KBAAPaTHOMY YPaBHEHHUIO
Ay’ +By+C=0

II. TTokazaTenbHbBIE HEPABEHCTRA.
Omnpenenenne. HepaBeHcTBO, comepkamiee II€PEMEHHYH0 B IIOKa3aTele  CTEIEHHM, Ha3bIBACTCs
MOKa3aTEeIbHBIM.

a'™ <a% a>0,a=l.
IMpu a>1

a'™ < a9 paprocuisno f(x)< g(x)
mpu O<a<l

a'™ < a%% paprocumpro f(x)> g(x)

III. OcHOBHEBIE MOKAa3aTEILHBIE TOXKIECTBA.

2. at.ak —ghte 6. ecrm a>0, a#lua® =a*, 10 X, =X,
3. a%:a® =a"™ 7.ecua>1lu X <X,,To a% <a*

4( ) v 8. ecim 0<a<lwm X <X,,T0 ™ >a”
5 b —a*.p* 9. ecrm a<b u x>0, 10 a* <b*

10. ecmm a<b u Xx<0, 10 a* >b*

o
7\
oo

\_/

m 1

a’=1; an =va"; Ja=a?; a'=—"—
BapuanThl 3a1aHNH NPAKTHYECKOH padoThI

Pabora cocrout u3 AByX uacteil. BeimosnHeHue mnepBoi yacTu palbOTHI (10 4YEPTHI) IMO3BOJSAET
MOJYYUTh OLEHKY «3». [l mosnyueHust oueHKu «4» HeoOXOJMMO BEPHO PELIMThH MEPBYIO YacThb pabOTHI U
OJIHY M3 3a/1a4 BTOPOU 4acTH (3a 4epToit). UTOOBI MOTy4IUTh OLIEHKY «5», TOMUMO BBITOJTHEHUS TIEPBOI YacTH
paboThI, HEOOXOAUMO PELIUTh HE MEHEee JIBYX JIFOOBIX 3a/laHUH U3 BTOPOU YacCTH.

1 BapuanT 2 BapuaHT



1. Pemuth ypaBHEHME:!

1 2-3x
a)(g] =25; 0)4*+2*-20=0
1

2. PemnTh HEpaBEHCTBO: [ZJ > 15

X—y=4

3. Pemuth cucteM aBHEHUU:
P {5“ - 25

4. PemuTh HEPABEHCTBO:
X— 1 2\
B <26 =
) (5) 5° 913

5. Pemnts ypaBHeHue:
7 +3. 7 =2 +3.2%

2

>1

6. Pemmte ypaBHeHue: 4-57 +5.47 =9.20%.
B oTBeTe yKa)uTe KOPEHb YPaBHEHUS HIIH
CYMMY KOpHE#, €CIT UX HECKOJIBKO.

3 BapuaHT

1. Peminth ypaBHEHHE:
a)2'* =8; 6)25* —5* =20

2. Peminth HEpaBEHCTBO: (%) = %

3. Pemuthb cucreMy ypaBHEHHUI:
X+y=1
4" +4Y =5
4. PemnTh HEPaBEHCTBO:

1 1 x2-9
2)(V2) <=, 6)[—) >1

8 2
5. Pemuth ypaBHeHue: 52 — 4%
6. Pemite ypaBHEHHE:
3-4*+2-25*—-7-10* =0. B otBere ykaxure
KOPEHb YPaBHEHHS WM CyMMY KOPHEH, eClii uX
HECKOJIBKO.

:4)( +52X71

1. Pemute ypaBHEHHUE:

a)(01)”° =10; 6)9* —7.3*-18=0

6) _5
2. PemuTe HepaBEHCTBO: g > 5

3. Pemuth cucTeMy ypaBHEHUI:

X+y=-2
6X+5y :36

4. PemunTh HEPaBEHCTBO:
" 2\
2R3> 012 <«
9 7
5. Pemnth ypaBHeHue:

3X+3 +3X :5'2X+4 _17' 2X

6. Pemnte ypaBHeHue:
3.-2%+2.3=5-6*. B
KOpEHb YpaBHEHHS WU CYMMY KOPHEMH, €CIIi UX

OTBCTC  YKAXXUTC

HCCKOJBKO.

4 BapuaHT

1. Pemuts ypaBHEHHE:
a)8* =4*"; 6)49* -6-7*-7=0

2. Pemnts HepaBeHCTBOI(G—];]J > 1

3. Pemnth cucreMy ypaBHEHMIA:
X+y=2
4><+2y—1 — 1

4. PemiTh HEPABEHCTBO:

x-5

a) (iﬁ)m > i; 0) (Ej <1
49 4

5. Pemuth ypaBHeHHe: 4* + 37" = 47" 342
6. Pemute ypaBHEHHE:
5.5 -13.5-3*+6-3* =0. B
YK&XUTE KOPEHb ypaBHEHHsS WIIH
KOPHEM, €CIIM UX HECKOJIBKO.

OTBETE
CyMMy



IIpakTuyeckoe 3ansaTue Ne 7

Tema: JlorapudmupoBaHue 1 TOTEHIUPOBAaHUE BhIpakeHUH. Pemenne norapuMuyeckiux ypaBHEHUH.

Hesan: OTpaboTaTh HABBIKK PELICHUS JOTapU(PMUIECKUX YPAaBHEHUI, HEPABEHCTB.

MeToan4yecknii MaTepuaJl

1. Jlorapudmom uncina b mo ocHoBaHuto a, rae a > 0, a # 1, Ha3pIBaeTcs MOKa3aresb CTENEeHU, B KOTOPYIO

HaJ0 BO3BCCTHU 4YHUCIIO 4, YTOOBI IMOJIYYHUTDb YHUCIIO b.

2. JlorapudmMupoBaH#e — 3TO HaXOKJIEHHE Jorapu(pMoB 3aJaHHBIX YUCET WU BBIPAKECHUN.

3. HOTCHHI/IpOBaHI/Ie — OTO HaXO0XKXIACHHUEC YUCCII UJIU Bpra)KCHI/Iﬁ 110 JaHHOMY J'IOI‘apI/I(I)My qucJjia.

4. CpoiicTBa orapuQmos:

l0ga b - torapudm urcia b mo ocHoBanuio a (a>0,a # 1, b>0)

Ig b - necaruunbiii norapudm (Jorapudm mo ocHosauuio 10, a = 10).
l0ogab = x o3Hauaer, uto a* = b

loga 1 = 0 - morapudma eAMHHIIBI

al°%;P=h

loga @ = 1 - norapudm uucna, paBHOrO OCHOBAHHUIO

loga X = logh X/ logh @ - hopmysa mepexona K HOBOMY OCHOBaHHIO
loga X +10gay = 10ga (X * y)

loga x —logay =10ga (X 1Y)

loga x = 1, a>0, a#l

loga(bc) = logab+logac

BapuaHThI 3a1aHHIl NPaAKTHYECKOH padoThI

Bapuanr 1 Bapuanr 2
1.IIponorapudmupoBaTh 1.IIponorapudmuponats no ocHoBaHuto 10
a)x=3a’ a) x = 15a°b’c’ 6) x =% 'Vab®

3y/ab?

2. Haiinute KOpeHb ypaBHEHUS 2. Haiinure KOpeHb ypaBHEHUS

o ocHoBauuo 10

0)x=a



a) logs(5-x) = logs3 a) log2(15+x) = log23

0) logs(7-x) = logs(3-x) + 1 0) loga(x+3) = loga(4x-15)
B) logy.549 =2 B) logg2®* =4

r) log32 =5 r) logx30 =6

3. Pemute ypaBHEHHUE: 3. Pemute ypaBHEHHE:

a) loga(2x +3)=3 a) logs(2x-1) = 2

0) logs(4+x) = 2 0) log2(4-x) =7



IIpakTuyeckoe 3ansitue Ne 8

Tema: Haxoxnenue 3HaueHui toraprudma 1mo npou3BoIbHOMY OCHOBaHUIO. [lepexon oT 01HOTO OCHOBaHUS
K JIpyromy.

Hean: OTpaboTaTh HABBIKK PEHICHUS JOTAPU(PMUIECKUX BBIPAKCHHHA .
MeToanyecknii MaTepuall

Jlorapu(hmMoM MOJIOKUTETBHOTO Ynciia b o OCHOBaHUIO @ — Ha3bIBACTCS [TOKA3aTelb CTEIICHH, B KOTOPYIO
HAJI0 BO3BECTH &, YTOOBI MOIyuuTh D.png, rne b >0, a >0, a# 1.

IIpumepsl

logab = x o3Hauaer, uto a* = b

log, 8 = 3, Tak xak 23 = 8;
. )
log-49 = 2, Tak kak 7- = 49;
1 i 4
1‘—’2; — = —1, Tak Kak H = = —:
) 5

[SES

" ol l o
loga V3 = 5» Tak Kak 37 = V3.

Hecstuunslii morapudm — sorapudm ¢ ocHoBanuem 10, KOTOPBI 0003HAYACTCS KaK:
Ig100 = 2, 10910100 = 2, Tax xax 10?= 100
CaoiicTBO JIOTaprPMOB.

IIpu a>0,b >0, a#l, b#1, c>0, c#l1

B1 B2
1.BoruncnuTs: 1. Beruncnuts:
a)logs2 + 10ge3 a)logs2 + loge3
0)logs22 - logs11 - logs10 0)logs10+ logs12 + 10948
)2209210 5)3209416
)22 +log29 )23 * logp10
m)3lg2 - lg4 m)2lg3 - 2lg4
2.Pemmmth ypaBHEHUS: 2. Pemiuth ypaBHEHHE:

a)logs(5x-1) a)loga(10+2x)



0)log2(x-5)+log2(x+2) 0)10go,5(2x-5)
B)logzx-210gx2 B)logg(3%Y)
r)log7(5-3x) r)logz(2x+1)

NPAKTUYECKASA PABOTA NeS.
Tema: Brruucienue u cpaBHEHUE JTOTapUPMOBY.

Llenb: OLIEHUTH 3HAHUS YUAILIUXCS, BBIIBUTH HEJOUETHI IPHU N3YUCHUH
marepuaia

IIpakTH4yeckas 4acThb.

OTBeTbTE Ha KOHTPOJIbHBIC BOITPOCHI:

a) aite ompeeseHue Jorapudma uncia.

0) 3aIUIIUTE OCHOBHOE JIOrapu(MUUYECKOE
TOKIECTBO.B) MIEPEUNCIIUTE OCHOBHBIC CBOWCTBA

norapudmoB.

Bapuant 1

log, §+ log, 16 +1g10

1.Bbi4ncanThb:

logp,; 1000-log, 7 27: log?é

2. Bbluncn
NTb: lﬂgz lﬂga ‘V{E
log,-3+ log-5
3.Bbluncn
log,57V2—log ; 14
UTb:

4 .Bbluncn



UTb:

5.Beruamciaun
Tb! log, 7 —log, 63+ log, 36
6.Brrunciu 5—2logs 10
Th: f2+log, 7
7 Bonmen 0-21082 25 +10g; 1,6
" log, 10— 21log, 5 + log, 40
8 BBIUHCITH glogs 100
Th:
9.Bblunciu
Th:
10.Borunci
UTh:
11.Berunci
UTh:
logs 15

12.Bbluncnutb: logg 2



logs 16 + > log, 53 81

13. BbluncAnTb:

14.HaliTn yncno x no gaHHomy norapuomy:

7
logi x =logi1— +1og1 21— 2log: 7
3 39 3 3

—— - log, 0—;9 -1g10+/0,1

6y 216

log,

15. Bbluncautb:

—log; log; Vi3

16.YnpoctuThb:

Bapuanr 2

log:32 +log,,256+121000

1.Bbi4ncanThb: 2

log:4 -log,39:log, i

2. Bbluncnutb: z

log:log, 27

3.BbluncnunTs: 2

4B ) logi4,4+1ogsy,3
.Bbluncauto:

log; 162 —log, 6

5.BblyncnunTb:

log, 72 — log, E +1log, 18

6.BBIYuCiInTh:

—3log; 4
7.BBIUUCIINTD: 6 ®

2+logs B
&.Berunciaurs: 5 s



9 Beruncmrs: 0,51og, 400+ log, 1,6

10.Boranciuts: 21log, 6 — log, 8 + log, 2



gloggl 4
11.Bblumncautn:

logs 64

12.BbluncanTs: 10854

35_ 2 logza?

13.BblunMTCAUTb logs
14.HanTn yncno x no gaHHOMY norapupmy:

log,sx=1log, 517 —logy, s34 +1ogy 53

—

log: 16 - log; — : 310822

2
15. Bbluncauto: 25

—log, log, V4

16.YnpoctuThb:

BapuanT 3
1.BblunCcAnUTb: ]‘Dgﬂ,l 100+ lﬂg-;.r 7+ ].g D,DD].

2. Bblumncnute: lﬂg@v@- log,v49:log; 125

3.Bbluncants: 1084 10g; V81

log: 4 +log: 2

4 BBIYNUCIATH:

: log, 36 —log, 144

5.BeyuciauTh

log,; 135 —log,; 20 + log, 36

6.BeunciuTh

—2log, 7
7.BBIUUCINTE: 4

(%)—2 +1ng|%} g

8.BblyncnunTtb:



2log, 3 + log, é

9.BbluncAnTb:



log, 8 — 2log; 2 — 2log, -

10. Bbluncnutb:

1 2
11.Bbiumcnuty: 0,04°802

log- 9

12.Bbluncautn: logz 27

log, 24— 2log, 3

13. Bbl4nCAUTb:
14.HanTn yncno x no gaHHOMY norapupmy:

logi x =log163 +log1 4 —logi 21

3=
/7
log: 9 -log, —: 720872
15. Bbluncnunto: 2 2

Jlngﬁm + Inggm

16.YnpoctuThb:

Bapuanr 4

Lag2§+1ng11121+ 12100

1.Bbi4ncanThb:

2. Boiumenuts: 1085 81:log, 5 2 -logs \-"E

3 Bbiuncaut: 1082 108,749

.1g25+1og 40

4 .Bblyncnntb

log,98—log- 14

5.Bbiymncnntb

log, 56+ log, 144 —log, 63

6.Bbluncaunto:

g3 log, 2
7.BblymncnunTob:



. 1 -3 +10g{}}5
8.BbluncnunTb: 2 -3

2log-. 75 + logaé

9.BblyncnnTb:



_2log, 32 —log,256 — 2log, 14

10. Bblymncnuntob

210g4 9
11.BblumncnnTtb:

logy 4
log, 64
12. BbluMCANTD:

log, 63— 2log, 7

13. BblumncaunTb
14.HaliTh yncno x no gaHHoMy norapuomy:

log 7zsx=4log 32— log 6 +1log 15

log, 8:10g: 9 -logs V25

15. Bbluncautb:

16.Ynpoctutb: logs logs v 5

Bapuant 5

log: 125+ log, 49 +1g0,1

1.Bbi4ncnnThb:

log,, 10- lc-g,laé :log, v@

2. Bblumncnutb:

log, log,q7

3.BbiymncnunTtb:

4.Bblumcante: Jg 12,5+ log80

5.Bbluncauts: log, 2 — log, 54



6.Boruncints: l0g- 1 — log, 3,5+ log, ?

7.Borancnuts: 114108112

1)—4‘ +10g[§‘} &

8.BbluncnunTb:



1 4
9.BbiumcauTs: 1082 \'@ + > log, 3

35
10, 2log; 6+ log, P log, 35

11.Bbluncants 2082125
log, 27
logs 81

12.Bbluncautn:

1
13.Bblumcants: 3 log, 48 —log, 3

14.HaliTn yncno x no gaHHoMy norapuomy:

5
logix =logi— +logi1 20— 2log1 5
7 78 7 7

1 1
15. BbIUMCANTD: log; 27 lﬂgﬂ,ﬁﬁ -1g100+/0,01

16.YnpocTuTh: Iﬂgﬁq.ﬂ.fgg 1 'ngﬁm+ 'GE?%@

IIpakTnyeckoe 3ansTHENe9
Tema: Brruncnenue u cpaBHeHue JorapupMoB

He.]'ll) + KOPPCKTUPOBATHL 3HAHUA, YMCHUA U HABBIKU B TEME: Brrancnenune n CpaBHCHHEC
HOFapH(bMOB; 3aKpCIUTb U CUCTEMATU3UPOBATH 3HAHUS 11O TCMC.

O0opynoBaHme: HTHCTPYKIIMOHHO-TEXHOJIOTUYECKUE KAaPThl, MUKPOKAJIbKYJISATOPHI.

IHopsinok BbINMOIHEHHs PA0OTHI:
1.O3HaKOMHTBCA C TEOPETUUECKUM MATEPUATIOM.
2.M3yunTh ycnoBue 3aJaHul ISl MPAKTUYECKON pabOThl, BBIMOIHUTD IPAKTHYECKYIO padoTy.
3.0dbopmuts oTuet o pabote
TeopeTuyeckas 4acThb.

Onpenenenne: JlorapuhmMom 10.105KUTEILHOIO0 Yncaa b 10 0OCHOBaHUIO @




lo
(o603Ha4aeTCs g“b) — Ha3BIBAETCA I10KA3ATENb CTEINEHH, B KOTOPYIO Halo BO3BECTH (., YTOOBI
nonyuuts b, rne b >0,a> 0, a# 1.

log, b=z a" =b dog,a" =2

[Ipumepsbl.
logs 8 = 3, Tak kak 2° = §;
log, 49 = 2, Tak Kak 7> = 49;

1 n i

logs — = —1, Tak KaKk 5 = =
5

5
A

M»—

1
logs V3 = 5 TAK KaK

HMecsaTuuHblii Jorapugm — norapudm ¢ ocHoBanuem 10, KOTOPBI 0003HAYACTCS KaK Ig

1100 =2 log,,100 = , TAK KaK 10° =100

HaTypam,Hbm norapnq)M — norapu(M ¢ OCHOBaHHEM €, 0003HayaeTcs In
CaoiicTBa 1orapu¢gmoBs.

Hlma:>0,b:>0,a:t Lb+1lLc>0ec+1

alogavb —b 821058 -, e (810gg 3)2 - 3'2 — O OcHoBHoe JTorapupMuYecKoe
TOKIECTBO

Jlorapugm npousseaenus — 310 cymma jgorapugmosn

Jlorapu¢m yacTHOro — 3T0 pa3HOCTH JOrapu(pMoB

b Qm:» 50 91og. 50—logy 2 _ Qlog5 25 - 9'2 —=81
nga N loga b loga C 9 g._\ 2
i -

CBoiicTBa cTeneHu JorapupmMupyeMoro 4ucjia u OCHOBaHus Jorapugma

g, " =mlog,b

[Toxazarenb creneHu JIorapupMupyeMoro yucia



1
o = — R
looa" b n loga b [Tokazarenb cTerneHu OCHOBaHUS JIorapudma
, m
log » 0™ = —log, b
n

e B YACTHOCTH €CIIM M = N, MbI OJy4aeM Gopmymy:

log » b" =log, b

log, 9 = log,: 3% = log, 3

Hanpumep:
Hepexoll K HOBOMy OCHOBAHUNIO
log. b
logab=1 -,
0g. a =
YaCTHOCTH, €CJIM ¢ = b, TO logbb = 1, M TOT/Ja:
1
log b=
oa .
log, a
log. 3 - log.1.25 = log, 3 - 2BosbB _ 100 1 95 — Jog, & = —1
e S A i e R e e Tpumep:

IIpakTH4yeckas 4yacrTe.

Bapuanr 1

10g2 2 5B 10g4 64 + lg 100 1.Beraucaurs:
8 1
log; 4 -log; 27 :log, —
2.BBIYUCINTE:

log, log. =49

3.Berynciauts:

log, 2 +log, 3

4 BBIYUCIIUTE:

log, 7 — log, g

5.BBIYUCINTE:



. BprauciauTe:

log: 22 —1log; 11 —log; 10

6.BurunciuTs:

2log, 10
7.BBIYUCIINTE: 2

2+log, S
&.Berunciaunrs: 2

3lg2—1g4

9.Bu1ynciuTh:

2log, 32 —log, 256 — 2log, 14

10.Beruncinurs:

1og}_ X = log_l_ 19 — log_l_ 38 + log_l_ 3 11.HaiiTu 4ncio X 1Mo JaHHoMY Jiorapudmy:
2 2 2 2

Bapuant 2

log, =+ log; 81 +1g0,1

1.Beruncinurs:

logs 125:1log, 16 - log, s i

log1 log; 125

3.Berunciurs: %7

log, 12+ log, 3

4 BBIYHCINUTD:

log, 15—log, 30

5.BeIuciInTh:

log, 5 —log, 35+ log, 56

6.BurunciuThb:

3logs 4
7.BBIUUCIINTD: 6

2+log, 9
&.Berunciurs: 2

2lg5—1g8

9.BBIYUCINTE:

10.Bermeoms: 2 1083 135—1log, 20 — 2log, 6
log, ., x =log,, 93 +1og, », 34 —log,, 31

11.Haiitu 9yucio X mo JaHHoMy Jorapupmy:



KoHTpoJIbHBIE BOIIPOCHL:
Jlatp ompenenennue OCHOBHOTO JOTapU(pMHUECKOTO TOKAESCTBA?
3anummre GopMyIly U BEIYMCICHUS JorapudMa npou3Be1eHus ?

3anummre GopMyIly nepexoia K HOBOMY OCHOBAaHHIO Jiorapudma?

IIpakTuyeckoe 3ansaTue Ne 10
Tema: KontpoabsHas padorta Nel o Teme: KopHu, crenenu, Jorapudmel.
Hesas: OTpaboTaTh HABBIKM MPUMEHEHUS CBOMCTB KOPHS N-i, Iorapu(MOB, CTETICHEH.
MeToan4yecknii MaTepuall

Kopens n-if ctenenun u3 uucia a onpeaessieTcs Kak Takoe Yucio b, uto 31ech n — HaTypallbHOE
YHCII0, Ha3bIBAEMOE TTOKa3aTeIeM KOPHS (MM CTETIEHBIO KOPHS); KaK MPaBHIIO, OHO OOJIbINIE MITN
PaBHO 2, IOTOMY 4TO ciiydail n=1 He npecTaBiseT HHTEpeca.

4:

Bo3BecTu 4nCiI0 a B CTEIIEHD N 3HAUUT YMHOXHUTB 3TO YHUCJIO CaMO Ha cedsn pas:a =a~axa+a

ApI/I(bMeTI/I‘leCKI/IM KOPHEM N-¥ CTEIIEHU U3 YHCJIa @ Ha3bIBAIOT HCOTPpULIATCIIBHOC YHUCJIIO b, n-i
CTCIICHb KOTOPOT'O PAaBHACTCA a.

HorapmbM yrcia x>0 110 0OCHOBaHUIO a>0, - 9TO MMOKa3aTeJib CTCIICHU Y, K KOTOpOﬁ HYXHO
NOAHCCTHU YHUCIIO a, YTOOBI IMOJIYYHUTD X.

0"=0,n#0 1"=1  a%=1 al=a a™aM=a""Mm (ab)"=a"+h™ (a")M=a""™m
logaa=1 logal=0

loga(bc)= logab + logac

Bl B2
1.BerancauTs: 1.BoruncnuTs:
a)loge2 + l0ge3 a)logs2 + 10ge3
0)l0gs22 - logs11 - logs10 0)l0ogs10+ logs12 + 10948
g)22109910 p)32109416
)42 * 10939 )22 + 109412

2.Pemnth ypaBHEHUS: 2.Pemiuth ypaBHEHUE:



a)logz(5x-1) a)loga(10+2x)

0)logz(x-5)+loga(x+2) 0)l0go,5(2x-5)

3.BepHo 11 paBEHCTBO: 3.BepHO 11 paBEeHCTBO:
a) “2°=2 a)"(-4)*=4

6)*V(-3)*=-3 6)>V(-5)°=-5

IIpakTuyeckoe 3ansitue Ne 11
Tema: [Ipu3Haky B3aMMHOTO PACIIONIOKEHHUE MPSAMBIX. YTOI MEXKY MPSIMBIMH.
Heab: OTpaboTaTh HABBIKK PEHICHUS 33124 110 OTPEICIICHUIO yIiia MEXKIY MPSIMBIMHU.
MeToan4yecknii MaTepuaJl

1. Ecnu oiHa 13 IBYX HPSMBIX JIEKUT B HEKOTOPOM MIIOCKOCTH, a Apyras MpsMasi IepeceKkaeT 3Ty
MJIOCKOCTh B TOUKE, HE JIS)KAIIeH Ha MEPBOM MPSIMOM, TO 3TH MPAMbBIEC CKPEIIUBAIOIINECS (HE
JeXaT B OJTHOM TUIOCKOCTH).

2. JIBe npsiMble B IPOCTPAHCTBE HA3BIBAIOTCS MAPAJIJICIIbHBIMU, €CIIM OHU JIEXKAT B OJHON
IUIOCKOCTH U HE IIEPECEKAIOTCS.

3. Teopema o mapayuienabHbIX IpIMbIX. Yepes t00yto TOUKy MPOCTPAHCTBA, HE JISKAILYIO Ha
JAHHOM IPSIMOM IMPOXOJIUT IpsiMast, HapajljiesibHasi JAHHOW, U IPUTOM TOJIBKO OJTHA.

4. IlepecekaromnMICs - Ha3bIBAIOTCA JBE MPSMBbIE JIS)KAIHE B OAHOH TUIOCKOCTH M UMEIOLIHE
OJIHY OOIIYIO TOUKY.

5. Uepes Kaxayro U3 IByX CKPELIMBAIOIIUXCS IPSIMBIX MPOXOIUT MJIOCKOCTh, MapajlieabHast
JIpYroi NpsMOM, U IPUTOM TOJIBKO OJHA.

VYTribl MEXKAY IPSIMBIMU
1. Ecnu mpsimble napasienabHbl, TO yroj Mexay HumMu — 0° .

2. Yriaom MCXKAY ABYMA NEPECCKAIOMUMHUCA MPAMBIMHA HA3bIBAIOT BCJIIMYMHY MCHBIICTO U3
yIJ10B, 00pa30BaHHBIX 3TUMHU NPSIMBIMU. ECITN BCe yIiIbl paBHBL, TO 3TH MPSMBbIE
neprneHIuKyIapHbl (00pa3ytoT yroa 90°).

3. YoM Mexay IByMsl CKPEIUBAKOIIUMUCS MTPSMBIMU Ha3bIBAOT YIOJl MEXIY ABYMS
MIEPECEKAIOIIMMHUCS IPSIMBIMH, COOTBETCTBEHHO NAPAJIJIEIbHBIMH TAHHBIM CKPEIIUBAKOIIUMCS
MPSMBIM.



BapuaHThl 3a1aHMid NPaAKTHYeCKO padoThI
Bapwuanr 1
1. Kakue nBe mpsiMble B IPOCTPAaHCTBE HA3bIBAIOTCS MapajlieIbHbIMU?
2. ChopmynupyiiTe MpU3HAK MaPAIICIIEHOCTH MPSMOM U TUIOCKOCTH.
3. Kakue BO3MOKHBI Cllydau B3aMMHOTO PACIIONIOKEHHUS MPSIMON U TNIOCKOCTU?
4. lan ky0 ABCDA1B1CI1D1. 3anummTe 4yeThipe mapsl MapauieIbHbIX MPSIMbIX.

5. BepHo 11 yTBepKACHHE: €CIM OJHA U3 JIBYX MapauIebHBIX IPSIMbIX MMapalijelibHa
IJIOCKOCTH, TO BTOpasi MpsiMasi He MePECceKaeT 3Ty MIOCKOCTb.

Bapuant 2
1. Kakue npsiMast ¥ II0CKOCTh HA3bIBAIOTCS MapalICIbHBIMU?
2. ChopmynupyiiTe TeOpeMy O apauIeTbHBIX TPSIMBIX.
3. Copmynupyiite mpu3HaK NapauIeTbHOCTH MPSIMON U TIIOCKOCTH.
4. Jan xy0 ABCDA1B1C1DI1. 3anumure 4eTbipe napbl MepeCceKaroIuXcs MPsMbIX.

5. BepHo JIX YTBEPKACHUC: €CJIN OIHA U3 NBYX IPSAMBIX ITapaJlJICJIbHA IINIOCKOCTH, a4 BTOPaA
MEPECCKACT ITY INIOCKOCTDh, TO MIPAMBIC IMapaJIJICJIbHBI.



IIpakTuyeckoe 3axanue Ne 12
Tema: B3anmHoe pacnonokeHue IpsIMbIX U TIJIOCKOCTEH.
Heab: OTpaboTaTh HaBBIKK ONPEENICHUS B3AUMHOTO PACIOI0KEHUS MPSIMBIX U IIJIOCKOCTEH.
MeToan4yecknii MaTepuaJl

1. Hp;{Mas{ JIC)KUT Ha IUIOCKOCTH - IpsAMa JIC)KUT Ha IJIOCKOCTH, €CJIIM BCC TOYKU HpSIMOfI
IMpuHaJICKAT MIIOCKOCTH.

2. [Ipsamas nepecekaeT II0CKoCTh - [IpsimMas mepecekaeT II0CKOCTb, €CIIU MpsMast ¥ INIOCKOCTh
UMEIOT €JMHCTBEHHYIO OOIIYIO TOUKY.

3. [Ipsimast mapaJiielibHa MI0CKOCTH - [IpsiMast mapauiebHa IJI0OCKOCTH, €CITU MpsMast U
IUIOCKOCTh HE UMEIOT OOIINX TOYEK. (OHU HE MEPECEKAIOTCS).

BapuanThl 3a1aHNii NPaAKTHYECKO padoThI
Bapuanrt 1
1) Mano: A €a,B €a, C€a; AM=MC; BN =NC.
JHoxkazate: MN || .

2) Otpe3ok AB He mepecekaet mIockocTh o. Uepes cepenuny orpeska C U KOHIIBI OTpe3Ka A u
B npoBeneHs! npsiMbie, TapauIeIbHBIC MEXKTY COOOM U TIEPEeCeKArIINe TUIOCKOCTh 0L B TOYKaX

Al, BI1, Cl1.
Boruncnute anuny orpeska CCl1, ecnn AA1 =5, BBl =7.

3) Hano: EF — cpennss nunus tpaneunn KMNP u AABC. lokaxure: AC||KP. Haitnurte: KP u
MN.

Bapuanr 2
1) dano: AC |[a, ABNa=M; CBNa=N.
Hoxazats: AABC ~ AMBN.

2) Touka M nexut Ha otpe3ke AB. Otpe3ok AB nepecekaercs ¢ mI0CKOCThIO 0 B TOuke B.
Uepe3 A u M npoBeieHbI mapajuielibHbIe IPSIMbIE, Tepecekatonue o B Toukax Al u M1.

Haiinure uinny otpeska AB, ecniu AA1 : MM1=3:2, AM=6.

3) Hano: ST — cpennsis muaust ABMC, PQ — cpennsisa nunus AAMD, XY — cpennss TuHust
tpanenun ABCD. lokaxure: PQ||ST. Haiinute: PQ u ST.



IIpakTuyeckoe 3axanue Ne 13
Tema: [lepneHauKyIsip U HAKJIOHHAS K TNIOCKOCTH. YTOJ MEXIY NPsIMOH U TIIOCKOCTHIO

I_[e.m,: HayLII/ITI)CH HCITIOJIF30BaTh CBOMCTBA NEPNCHAUKYJIIsIpa U HAKIIOHHBIX K IIJIOCKOCTH ITPHU
PEIICHUHU 3a1a4.

MeToan4yecknii MaTepuaJl

1. IlepnieHAMKYIpOM, OIYIIEHHBIM U3 JaHHOM TOUYKH HA JaHHYIO MJIOCKOCTh, HA3bIBAETCS
OTPE30K, COCTUHSIOIINMI JAHHYIO TOYKY C TOUKOM IJIOCKOCTH U JISKAIIUN Ha IPSIMOM,
NEePHEHIUKYISIPHON MIJIOCKOCTH.

2. KoHer 31010 0oTpe3Ka, Jiexaliui B JI0CKOCTH, Ha3bIBaE€TCsl OCHOBAHUEM MEPIIEHIUKYJIApA.

3. Paccmosinuem OT TOYKH JI0 TJIOCKOCTU HA3BIBACTCS JUTMHA TIEPIICHIUKYIISIPa, OMYIIEHHOTO U3
3TOM TOYKH HA IIJIOCKOCTb.

4. HaxnouHotl, TpOBEICHHON U3 JTaHHOW TOYKU K JAHHOU TUIOCKOCTH, HA3bIBACTCS TFO00M
OTPE30K, COCTUHSIOIINMI JAHHYIO TOYKY C TOUKOM IJIOCKOCTH, HE SIBJITFOLIUNCS
MEPHEHANKYIISIPOM K IIIIOCKOCTH.

5. Konernr oTpeska, nexaniuii B INIOCKOCTU, HA3bIBAETCS OCHOBAHUEM HAKIOHHOU.

6. OTpe3oK, COeAMHSIOIINNA OCHOBAHUS EPIEHANKYIISIPA U HAKIIOHHOM, POBEJAEHHBIX U3 OJJHOMI
Y TOM € TOYKHU, Ha3bIBACTCS npoeKyueli HaKIOHHOU.

7. Yriaom MEXAY NPSIMOM U IJIOCKOCTEIO, nepeceKa}omeﬁ OTy NPSAMYIO U HE HepHeHHHKynﬂpHOﬁ
K Heﬁ, Ha3bIBACTCA YTOJI MCKAY HpHMOfI nce HpOGKHHCﬁ Ha IIJIOCKOCTh.

BapuanTsl 3a1aHMil IPAKTHYECKOH padoThI
Bapmuanr 1

1) Mpsimast OM nepneHIUKYISpHA TWIOCKOCTH Tpeyroibanka ABC u mpoxoauT yepes neHtp O
BIIMCAHHOM B HETO OKPYKHOCTH.

Hokaxwure, uro Touka M paBHOynalieHa:
1. Ot mpsameix AB, BC, CA.
2. Ot BceX TOYEK BIMCAHHON OKPYKHOCTH U OT BCEX KacaTEJIbHBIX K HEH.

2) psmas OK neprnenaukynsipHa K miockocti pomba ABCD, muaronanu KoToporo
nepecekarorcs B Touke O.

Jokaxkure, 4To paccTosiHue oT Touku K 10 Bcex mpsMBbIX, COlepKalIiX CTOPOHBI poMOa, paBHHBI.

3) BepHbl 11 yTBEPKACHMS?

1. Ecnin aBe npsiMble EPIEHAUKYIISIPHBI IPYT IPYTY, TO OHU MEPECEKAIOTCS;

2. HCpHCHI{I/IKyﬂﬂp BCEraa MCHBIIIC HaKHOHHOﬁ, HpOBe,Z[CHHOI\/'I W3 TOH XKe TOYKH,



3. Ecnu npsimast meprnieHauKyasipHa TPOSKITUY HAKJIOHHOM, TO 3Ta MpsiMas MEepPIIeHINKYIIpHa
HaKJIOHHOM.

4) 3aKOHYHUTE MPEIOKCHUS.

1. HaksioHHOM, TPOBEICHHOM M3 JAHHOW TOYKH K JAHHOMW IJIOCKOCTH, HA3bIBACTCH ...
2. OcHOBaHHEM HAKJIOHHOM HA3bIBACTCH ...
3. IIpoekuyeii HaKJIOHHOM Ha MJIOCKOCTh HA3bIBAETCA ...

Bapuanr 2

1) IIpssmas OM neprneHauKy/IsipHa MI0ckocTH Tpeyroasauka ABC u npoxoaut uepe3 nentp O
BIIMCAHHOM B HErO OKPYKHOCTH.

1. Jokaxxute paBeHCTBO yriioB HakiaoHa NpsMbIX MT (rae T — mro6ast Touka OKpyKHOCTH) K
mockoct ABC.

2. Haiinure TaHr€HC 3TUX YIJIOB.

2) Nnuna HakinonHoW AK, mpoBeeHHON U3 TOYKH A K IJIOCKOCTH 0, paBHA 8 CM, a yroi MexXIy
psIMOM U 3TOM IUIOCKOCTHIO paBeH 60°. Halinure iMHy NpOEKIMY HAaKJIOHHOM HA IJIOCKOCTh O.

3) BepHbl 11 yTBEpIKICHMS?

1. Eciu HakIOHHBIE PaBHBI, TO JUIMHBI UX MPOEKIIMA TOXKE PaBHBI,
2. Ecnu nipsimast mapaienbHa MI0CKOCTH, TO YTOJl MKy MPSMOii U TNIOCKOCThIO paBeH 0°;
3. Yron Mexay npsMOi U INIOCKOCThIO HaxoauTcs B npeaenax ot 0° mo 90°.

4) 3aKOHYHUTE MPEUIOKECHUS.

1. IlepnieHAUKYIAPOM, TPOBEACHHBIM U3 JAHHOW TOYKHU K JAHHOM IUIOCKOCTH, HA3bIBAETCA. ..
2. OcHOBaHHMEM TEPIICHIUKYJISAPA HA3BIBACTCA ...

3. PaccTossHMEM OT TOUYKHU J0 IIJTOCKOCTH HA3bIBACTCA ...



IIpakTuyeckoe 3axanue Ne 14

Tema: TeopeMbl 0 B3aMMHOM PacCMoOIOKEHUH MPSIMOM U TIJIOCKOCTH, TeopeMa o Tpex
NEePIEeHIUKYIIApax.

Heab: 3akpenuTh TEOPEMbI O B3AUMHOM PACIIOJIOKEHUU MPSIMON U IIIOCKOCTH, O TPEX
NEPIEeHIUKYIIApaxX MpU pelIeHU! 3a/1a4 .

MeToan4yecknii MaTepuasl
TeopeMsr:

1. Ecin npsimast, nepecekatroniasi Ii0CKOCThb, NEPIEHANKYIIAPHA IBYM MPSMBIM, JIEKALUM B 3TON
IUIOCKOCTH U ITPOXOJSLIMM YEPE3 TOUKY NIEPECEUEHUS JAHHOM NMPSAMOM U INIOCKOCTH, TO OHA
NEPIEHIUKYJIIPHA TIOCKOCTH.

2. Ecnu ni0cKocTh NepreHANKYIsipHa OJHOM U3 ABYX MapajliebHbIX MPSAMBIX, TO OHA
NEPIEHAUKYJIAPHA U APYTOM.

3. Ecnu n1Be npsiMble epneHUKYISIPHBI OTHOW U TOM K€ IJIOCKOCTH, TO OHH MapajuIe/IbHBbI.

4. Ecnu npsimasi, Jiexarlas B INIOCKOCTH, NEPIEHANKYIISIPHA IPOEKLIUN HAKJIOHHOM, TO OHa
NEPIEHIUKYJISIPHA U CAMOW HAKJIOHHOM.

5. Ecau ImpsAMasd, HE JICKallasa B JaHHOM IUIOCKOCTH, IIapaJlJICIIbHa KaKOﬁ-HH6y2[B HpHMOﬁ,
pacnono;erHoﬁ B ATOH IUIOCKOCTH, TO OHA IMapalyICJIbHa 9TOH IIOCKOCTH.

6. Ecniu ipsimast mapaiiiesibHa I0CKOCTH, TO OHA MapaielbHa HEKOTOPOU MPSMOii Ha ATOU
MJIOCKOCTH.

7. Ecnu npsiMast ¥ INIOCKOCTh MEPIEHAUKYIISPHBI OMHOW U TOU K€ MPSAMOM, TO OHU
napajijieiabHBbl.

8. Bce Toukn HpHMOﬁ, napanneanoﬁ IJIOCKOCTHU, OAUHAKOBO YAAJICHBI OT 3TOH IIOCKOCTH.

9. Ilpsimast, mpoBeA€HHAs B TNIOCKOCTH Yepe3 OCHOBAHHME HAKJIOHHOM MEPIEeHANKYISPHO K €€
IIPOEKIMHU Ha ATy IJIOCKOCTb, MIEPIICHIUKYIISIPHA U CAMOW HAKJIOHHOM.

10. uepes 00YI0 TOUKY NPSMOIl B MPOCTPAHCTBE MOMKHO MTPOBECTU NEPIIEHANKYISPHYIO el
PSIMYIO.

BapuanTsl 3a1aHuil NIpaKTH4YeCKOH padoThI
Bapuanr 1

1) ITpsimast AK nepnenauKyasipHa K INIOCKOCTH ITPaBUIIBHOTO TpeyroibHuka ABC, Touka M —
cepennna croponsl BC.

Hoxkaxwute, uto MK L BC
2) U3 toukn M nposeneH nepnesaukyissp MB k minockoctu npsimoyrosnsHuka ABCD.

Jokaxure, uro TpeyroabHuku AMD u MCD — npsiMOyTroJibHBIE.



3) Yepes uentp O BriucanHoi B TpeyrobHUK ABC okpykHOCTH TIpoBeaeHa npsmas SO,
NEPIEHAUKYJIAPHAs INIOCKOCTU TPEYrOJIbHUKA. Jl0Ka3aTh, 4TO Ka)K1ask TOUKa dTON IIPSAMOM
paBHOYIaJI€Ha OT CTOPOH TPEYTOJIbHUKA.

Bapuant 2

1) [Ipssmas AK neprneHAMKYIISIpHA K TUIOCKOCTH MTPaBUiILHOTO TpeyroiasHuka ABC, Touka M —
cepeauna croponsl BC.

Haitnute yron mexnay npsimoit KM u mockocteio ABC, eciiu AK = a, BC = 2a.

2) U3 Touku M npoBeneH neprneHaukyisp MB k miiockoctu npsimoyroibarka ABCD
Haiigute yron mexnay npsmoit MD u mnockocteio ABC, eciiu CD = 3¢,

AD =4 cm, MB=5 cmM.

3) Bricota npsimoyrosbHoOro TpeyroisHuka ABC, onyiieHHas Ha FMIIOTeHy3y, paBHa 9,6. 13
BepirHbI C NpsAMOro yriia BOCCTaBJIEH K IIIOCKOCTH TpeyroiapHuka ABC nepnenauxyisp CM,
npuueM CM=28. HaiiTu paccrosinue ot Touku M 10 runoteny3sl AB .



A

IIpakTH4yeckoe 3ansitueNelS

Tema: HpI/IBHaKI/I 1 CBOMCTBA mapaJuICJIbHBIX U IICPIICHAUKYIISIPHBIX IIOCKOCTEH.

[ens :hopMupoBaHNE TPOCTPAHCTBEHHBIX MPEICTABICHUN IPSIMBIX U TNIOCKOCTEH
B IPOCTPAHCTBE — MEPIECHAUKYIISAPHBIC MIPSIMBbIE U INIOCKOCTH.

TeopeTnyeckue CBeICHUS:

ITpsimast, mepecekaroniast INIOCKOCTb, HA3bIBACTCS NEPIICHANKYIISIPHON 3TOH INIOCKOCTH, €CJIA OHA
NEPHEHAUKYIJIIPHA KaKI0M IIPSAMOM, KOTOpasi JIEKUT B TAHHOM IUIOCKOCTH U ITPOXOAMT Yepe3
TOYKY IIEPECECUCHHUS.

bL =/

IIPU3HAK ITEPITEHUKYJIIPHOCTHU ITPSIMOM U TJIOCKOCTU.

Ecnn npsimast, nepecekaroniast IjI0CKOCTh, IEPIEHANKYIIPHA JBYM IIPSAMBIM B 3TOM IIJIOCKOCTH,
IIPOXOJSIIMM Yepe3 TOUKY IepecedeHus JaHHOU MPSMOM U IJIOCKOCTH, TO OHA
NEPHEHANKYJIIPHA MIJIOCKOCTH.

L=/

1-0e CBOUCTBO IIEPIIEHJUKYJIAPHBIX IIPAMOH U IIJIOCKOCTH.
Ecny miockocTs nepnesanKyIIsspHa OQHON U3 ABYX NapajlleIbHbIX IIPSAMBIX, TO OHA
NEPIEHANKYJIAPHA U JPYTOM.

2-0e CBOHICTBO IIEPITEHJUKYJISIPHBIX [IPSMOHU U ITJIOCKOCTH.

JIBe mpsiMbIe, IEPIIEHAUKYIIAPHBIE OJHOU U TOM K€ IUIOCKOCTH, NapAJIICIIbHBI.
[IpakTrueckoe conepxaHue:

Bapmuanr 1.

I[Be MMPAMBIC B IIPOCTPAHCTBC HA3BIBAIOTCA MEPIICHAUKYIAPHBIMU, CCIIA

Ecnu ogHa u3 napamienbHbIX NPAMBIX NEPIICHAUKYIIAPHA K TPEThEN IPAMOI, TO ....

Touka E He npuHannexxut miockoct npsimoyroisHuka ABCD, BE L AB, BE 1 BC. Torna
npsimast 1 mockocts BCE:

a) mapajuiesibHbl, 0) IepHeHIUKYISAPHBI, B) CKPEIIUBAIOTCS, T') MPsIMast JIEKUT B IJIOCKOCTH, [)
NEePIEeHIUKYIISPHBI, HO HE IEPECEKAIOTCS.

B, C,

Ay D,

Bloeooot---Jc

Puc 1



4. Hazosure:

1) pébpa, neprnenaukyispubie K miockoctr (DCCy)

2) IIOCKOCTH, TIEpIIEHANKYIIsIpHBIE peOpy BBy

5. Onpenenute B3aMMHOE PAacHOJIOKEHUE!

1) npsimoii CCy u mockoctu (DCB)

2) npsmoii D1C1 1 utockoctu (DCB)

6. Uepes BepUIMHY OCTPOTO yIiia MpsiMOYyroibHOro Tpeyronbauka ABC ¢ npsimbiM yriiom C
npoBeeHa npsmMasi AD, nepneHauKyssipHas II0CKOCTH TpeyroibHuka. Haliaure pacctosiHus ot
touku D o Bepmmmn B u C, eciu AC=a, BC=b, AD=c.

Bapuanr 2.

1.ITpsimast Ha3bIBaeTCS NEPIIEHAUKYIISAPHON K IJIOCKOCTH, €CIH. ... ..

2. Ecnu miockocTh NepreHAnKyIspHa K OJHON U3 ABYX MapajlielbHBIX MPSMBIX, TO OHA...

3. Paccrostaust oT Touku M 110 cTOpoH mpsiMoyroisHoro TpeyroiabHuka ABC (yron C pasen 90°)
paBHbl. Kakoe U3 cieayrommux yTBepKIASHU BEpHO?

a) iockoctt MAB n ABC nepniennukyinsipasl, 6) mockoctd MBC u ABC neprnieHquKyIsipHBL,
B) uiockoctt MAC u ABC nepnenaukyisphsl, r) miockocty MAC u MBC nieprieHauKyspHbI,
1) YCIIOBUS B IYHKTAaX a - I HEBEPHBI

4. HazoBure:

1) p€opa, nepreHaukysipHbie K mwiockoctu (BCCy)

2) I0CKOCTH, MEepHeHAUKYIIpHbIe peOpy AA1

5. Onpenenurte B3aMMHOE PAacHOJI0KEHHUE!

1) npsimoit DD1 u mtockoctu (DCB)

2) npsimoit D1C1 u mtockoctu (BCB1)

B, C,
/
1
A }

Bi_____| L ___J~

- _

D,

A D
Puc.1
6. . Orpezok BM nepnenaukynspeH k miockoctu npsimoyronbanka ABCD. Jlokaxute, 4To
npsamas CD nepnenaukyispHa K mmockoctd MBC.



IIpakTyeckoe 3ansaTHe Nel6
Tema: PaccTosiHue OT TOYKH 10 TIIOCKOCTH, OT MPSMOM 10 TIIOCKOCTH, MEXAY MIIOCKOCTIMU,
CerIJ_II/IBaIOH_[I/IMI/ICSI HpHMLIMPI.
Hean: HayauTbcsi npUMEHATH IPU3HAKK M CBOMCTBA MapaJlyICIbHBIX U TIEPIICHIUK YIS PHBIX
MJIOCKOCTEH MpU pelIeHnH 3a1au.

MeToanueckne KOMOMHAIINH
Ilpumep 1. PaccTosinue Mex 1y napajuiebHBIMU IIOCKOCTSIMU paBHO 8 cM. OTpe30K MpsiMOoit
JUTMHA KOTOPOTO 17 ¢M pacmoiokeH MEX/y HUMH Tak, YTO €ro KOHEI MPUHAJICKUT IITIOCKOCTH.
Haiitu npoexuunto 3Toro oTpe3ka Ha Jpyryro MIOCKOCTb.
Hano: o ||B,AB Na=A,AB NB=B,AB=17cm, AC=8 cm.
Haiitu: BC
Pemenne: A ACB — npamoyronsusrii, BC? = AB? - AC? =172 — 82 =289 — 64=225, BC = 15
CM.
OtBer: BC =15 cm.
Ilpumep 2. U3 Touek A u B, nexxaiux B IByX NMepreHIUKYISIPHBIX
IUIOCKOCTSIX, omyIeHbl nepneHaukyasipsl AC u BD Ha npsmyto
nepeceveHus miockocren. Halinure iy orpeska AB ecnu:

a)AC=6m,BD=7Mm,CD=6M,06) AD=BC=5M,CD=1m.

Pemenmne:

1) ITycTh wiockocTh o U P nepreHauky/sipabl. CD — npsiMast iepecedeHust miI0CKOCTeH, Toraa
AC 1CBuBD 1 AD. Torma B A ACB:

AB? = AC? + BC?, no u3 A CDB CIIEYET, YTO: BC?= CD? + BD? , TaK 4TO

AB?= AC?+CD?+BD? AB’= 6°+7?°+6°=36+49+36=121,AB=11

2) AB? = AC? + BC?, no 3 A CDA cnenyer ,uto: AC? = AD? - CD?,

Tak uto AB? = AD? - CD?*+ BC?% AB?= 5°-12+52= 25-1+25=49,

AB=7

OtBer: a) 11 M, 0) 7 M.

Ilpumep 3. I1n0cKOCTH 0. ¥ B IEpHEHAUKYISIPHBL. B MI0CKOCTH o B3siTa TOUKAa A, pacCTOSHUE OT
KOTOPOH 710 MPSIMOM ¢ (JIMHUSI TTepecedeHust miockocteit) pasuo 0,5 m. B mockoctu 3
poBeJeHa MpsiMasi b, mapasuienbHas IpSIMOU ¢ U OTcTosIIas OT Hee Ha 1,2 M. Haitnure
paccTosiHuEe OT TOUKH A 710 IPsIMOH b.

Pemenmne:

IMyctba LB, b ¢, BC =1, AB=0,5mM,rne AB LcuBC L b.

Torna o Teopeme o 3 — x nepneraukyisapax AC L b. Tak uro

AC — uckomoe paccTosiHUE U AC?=AB?°+B(C?=1,22+0,5°=1,44+0,25=1,69, AC=1,3
OtBer: AC=1,3 M.

4) IlocTpouTh TAGIHILY



Paccrosinne oT TOYKH A0 IUIOCKOCTH — 3TO JJIMHA NEPICHAUKYJIISAPA, OIIYIICHHOI'O U3 9TOH TOYKH Ha

IIJIOCKOCTB.

[TpoBogum KM 1 o
(M € o). KM =p (K; ).

SO 1 o.
ITposogum KM || SO.
Torma KM 1 an KM = p (K; o).

[IpoBonum uepe3 Touxky K
miockocTh B L o (B mepecekaer o mo
AB). [Ipoogum KM L AB.

Torma KM L o u KM = p (K; a).

Paccmosanue merxincoy npamoil u napanienvHoil el nioCKoCmslo

PaccrosiHuem ot npsiMmoit 10
MapaJuIeIbHON €M TIJIOCKOCTH

alla, A€a p(a a)=p(A; a).
BriOupaem Ha nipsimoii a

a

——

Lo —

Ha3bIBAETCSI PACCTOSTHUAE OT IIPOU3BOJIbHYIO TOUKY A U
IIPOU3BOJIBHON TOYKH ITOU HaXO0JUM PacCTOSIHUE OT ITOU
IIPSIMOM J10 IIJIOCKOCTH. TOYKH [0 IJIOCKOCTH (.

Paccmoanue medxncdy napannienbHolmu na0CKOCmMAMU
Paccrostnuem Mexny AByMs Blla, BEPR, p(B; a)=p (B; ). . o
NapauIeJIbHBIMHU IIJIOCKOCTAMU | BeiOupaem B miiockocTH 3 P N .
Ha3bIBACTCs PACCTOSIHUE OT IIPOU3BOJILHYIO TOUKY B 1 S/ i
IIPOU3BOJILHOU TOYKU OJHOMU HaXOJUM pacCTOSIHUE OT ITOU e o
IIJIOCKOCTH J10 BTOPOM TOYKH J0 IJIOCKOCTH Q.
IJIOCKOCTH.

Paccmosanue mexncdy ckpeuwueaouumuca npamoimu

A

OO0mmM nepneHIUKyJIAPOM K JBYM CKPEIIMBAIOIIMMCS IPSMBIM Y

Ha3bIBAETCS OTPE30K C KOHLIAMHU Ha 3TUX MPSAMBIX,
NEepHEeHIUKYISAPHBIN KaXKI0H U3 HUX.

PaccTosinneM Mexk1y CKpemyBa0IMMHCS

NPSIMBIMM Ha3bIBAaCTCS JUIMHA UX 00LIEro nepnenaukymispa. Oxa
paBHa PacCTOSIHUIO MEKy MapajuleIbHBIMU IJIOCKOCTSIMH,
KOTOpbIE MTPOXOAST Yepe3 3T MpsIMbIE.

AB L a, AB L b; p (a; b) = AB.
[Ipsimble a 1 b — ckpeluBaronuecs.




3agaHns K NpaKTH4ecKoi padore

1. JIBa orpeska anuH, @ U b ynmuparoTcsi KOHIIAMU B JIBE MTapaJliebHble MIOCKOCTH. [Ipoekius
MIEpPBOro OTpe3Ka (UIMHBI, a) Ha IJIOCKOCTh paBHa ¢. Haiinute mpoekinio BTOpOro oTpeska,
ecan, a=13,b=15,c=5cm.

2. JIBe mapasuienbHBIC IOCKOCTH PACCTOSIHUE MEXKAY KOTOPBIMU 6 1M, ITepeceueHbl MPsIMOi,
cocTapJIsoNIeH ¢ Kaxa0it u3 miuockoctu yron B 30°. Haiitu amuny oTpeska 3Toii npamoii,
3aKJIIOYEHHON MEXY IUIOCKOCTSIMM.

3. PaccrosiHue Mex Iy mapajuiebHBIMU IUIOCKOCTAME paBHO 10 cM. OTpe30ok npsiMoi ArHa
KOTOPOro 26 CM pacIioyiokKeH MEXAY HUMH TaK, UTO €ro KOHEeL IPUHAJIEKUT IIOCKOCTH.
HaiiTu mpoekuuto 3Toro oTpe3ka Ha Ipyryro MIOCKOCTb.

4. U3 Touek A u B, nexamux B IByX MEePHEHAUKYISPHBIX IUIOCKOCTSIX, OITYIIEHbI
nepnenaukyisapel AC u BD Ha npsimyro nepeceuenus miockocteil. Haliqure nnny oTpeska
ABecimm: a) AC=3M,BD=4M,CD=12M,06) AD=4M,BC=7M,CD=1wMm.

5. Tlmockoctu o ¥ f IEpIIEHANKYISPHBL. B TNIOCKOCTH o B35iTa TOYKAa A, pacCTOSTHUE OT KOTOPOi
710 TIpsSIMOM ¢ (JIMHMSI TIepecedeHus mIockocTei ) paBHo 0,9 M. B miockoctu B mpoBeaeHa
npsivasi b, mapanenbHas psAMoi ¢ U oTcTosiias ot Hee Ha 1,2 M. Halinute paccTosiHue ot
TOYKH A JI0 IpsIMOH b.

IMpakTnyeckoe 3ansitue Nel7
Tema: Vcrtopus pa3BuUTHSA KOMOMHATOPUKH, €€ pOJIb B PAa3IMYHBIX Cdepax 4YeI0BEYeCKOH
nesrenbHoCTH. [IpaBuia komOuHaTopuku. PemeHne koMOMHATOpHBIX 3ajnad. Pasmenienus,
COYETaHHUs U IIEPECTAHOBKHU
Ilesib: 3HAKOMCTBO C pa3BUTHEM KOMOMHATOPHKH, (OPMHPOBAHME HABBIKOB BBIYHUCICHUS
pa3MeIIeHN, COYETaHUM U IIEPECTAHOBOK

Mertoanueckue KOMOMHALUHA
Kom0unaropuka — pasjesl MareMaTUKU, B KOTOPOM H3Y4YalOTCsS BOIPOCHI O TOM, CKOJIBKO
pasIMYHbIX KOMOMHALMM, MOJYMHEHHBIX TEM WJIM HMHBIM YCJIOBUSM, MOXKHO COCTaBUTb W3
3aJaHHBIX 00bekTOB. KoMOMHaTOpHKa CBA3aHa CO MHOTMMHM JAPYTUMHU OOJIACTIMU MaTeMaTHKU
— anreOpol, reoMeTpuei, Teopueil BEpOSITHOCTEH M MMEET MIMPOKUN CIIEKTp NMPUMEHEHUS B
Pa3IUYHbBIX 00JACTSIX 3HaHUH (HampuMmep, B TeHETUKE, MH(POPMAaTUKE, CTATUCTUYECKON (U3HKeE).

Hepecmaﬂoekamu us n anemeHmoe Ha3bIBalOTCA COCAWMHCHUSA, KOTOPBIC COCTOAT M3 OAHUX H

TEX XKE n OJICMCHTOB U OTJIIMYAIOTCA OAHO OT APYIroro TOJbKO MOPAAKOM UX PaCIlOJIOXKCHUS.

P

n n M YUTAKOT «II9 3HHOCH. CDOpMy.]'Ia

Yucao MEpeCTaHOBOK H3 3JIEMEHTOB 0003HAYaIOT

qucja nnepeCcTaHoOBOK Pﬂ nus3 n Pa3JIMYHBIX 3JIEMCHTOB:

P=nn—1)(n—2)-..-3:2-1

P=1-2-3-..-(n—2)(n—1n

!
TIponsBeieHNe TIEPBIX ¢ HATYpaNbHBIX UHCes 0003HAUYAIOT T4 (UMTaeTCs «3H (aKTOPHAN»),

et =1:2-3-..-(n—1)n , TIPUYEM TI0 OTIPEIETIEHHIO I'=1 Taxum o6pazom,

P, =n!

T



Pa3Meu;eHu}mu usz m J1eMEHMOo6 no n J1eMEHMOo6 (?’1 =m ) Ha3bIBAKOTCA TaKue

COENMHEHHs, KakKI0€ M3 KOTOPBIX COMEPIKHUT /b 3JIeMEHTOB, B3ATHIX M3 JAHHBIX 1t pa3HBIX
9JIEMEHTOB, U KOTOpbIE OTJIMYAIOTCA OJHO OT APYroro jaub0o caMUMHU 3JIeMEHTaMu, JH0o
MOPSIZIKOM MX PACIOJIOKEHUSI.

n
Yo BeeBo3MoKHbIX pasmerennii n3 M snementos mo T sementos oGosmauator Am u
YUTAIOT «A 3 3M T10 SH.

n
®dopmyna 151 BEIYUCICHHS Am - Yypcya pa3MenieHui u3 M 5nementos o M snemenTos
UMeEeT CIICAYIOIHNA BU;

At =m(m—-1(m-2)- ...- (m_ (n— lj) (37.2)

HaHpHMep,A?L=4'3=12}Ai=4'3'2=24_

OTMeTHM, UTO HpaBas 4acTh GOPMYIH (2) CONEPKHUT IIPOU3BEACHHE 1t TI0CIIEI0BATENBHBIX

HATYpaNbHBIX UKCE, HANOObIIIEe 3 KOTOPHIX paBHO 1t . ITycTs B hopMmyIte
(M =M1 Torma

Al =nn—-1)(n—2):..-2:-1=P,

n

T. €. YUCJIO paSMeI_I_ICHI/Iﬁ nus3 3JICMCHTOB II0 n paBHO HHUCITY IECPECTAHOBOK M3 3TUX

2JICMCHTOB:
mn __
Aﬂ - P n

3anaHus K NnpaKkTH4YecKou padore

3aganue 1. CKOJIbKO pa3IMYHBIX JIBY3HAUHBIX YHCEIN C Pa3HbIMU LU(ppaMH MOXKHO 3alHCcaTh,
UCTIONB3Ys LIU(PHI:

1)1,2u3;
2)4,5u6;
4)6,7,8u9;
6)0,3,5u7?

3aganue 2. CKOJIBKO Pa3IMYHBIX TPEX3HAUHBIX YHCETl, HE UMEIOLINX OJIMHAKOBBIX LU(p,
MOYKHO 3aITUCaTh C MTOMOIIBIO HUPD:

1)3,4u5;
2)7,8u09;

3)5,6,7u8;



4)1,2,3u4?

3ananue 3. CKOJIBKO Pa3INYHBIX YETHIPEXOYKBEHHBIX €106 MOKHO 3aITUCATh C TIOMOIIBIO
OyKB:

1) «m» 1 «aw;

2) «m» U «ay;

3) «Kk», «a» U «O»;
4) «ay, «a» 1 «i»?

3ananme 5. CKOIbKUMH CIIOCOOAMHU MOTYT PacIpe/leIuThCs 30J10Tast U cepedpsiHas MeJaau Ha
yeMrnuoHate 1o Gpyrooiy, eciiu B HEM IPUHUMAIOT ydacThe 32 KOMaHIbI?

3aganue 6. CKOJIBKMMH CIIOCOOAMH MOXHO COCTaBUTh paclMCcaHue 5 ypOKOB Ha OJMH JIEHb U3
5 pa3nMYHBIX Y4€OHBIX NPEIMETOB?

3ananme 7. CKOIBKUMH CIIOCOOAMHU MOTYT 3aHATh OYepe/ib B MIKOJIbHBIN Oyder:

1) 6 yuamuxces;

2) 5 yyamuxcsa?

3ananue 8. CKOIBbKO pa3InYHBIX MH(POB MOKHO HAOPATh B aBTOMATHYECKOW KaMepe
XpaHeHUsl, ecIH MHGpP COCTABISIETCS € TIOMOIIBIO J1t000# 13 10 rimacHbIX OyKB ¢

MOCJICIYIOITUM TPEX3HAYHBIM YUCJIOBBIM KOJIOM?

3amanmne 9. Halitu 3HaueHue:
)5,
2) 7 ;
3) Fs ;

4)Pa.

3aganue 10. CKOIbKO pa3IuYHbIX MATU3HAYHBIX YHCEI, HE COAEPKAIIUX OJUHAKOBBIX LD,
MO>KHO 3amucaTh ¢ moMoIbio udp 1, 2, 3, 4, 5 Tak, 4ToOBI:

1) nepBoii 6bu1a 1Idpa 5, a BTopoi - nudpa 1;

2) nocneAHUMH ObLTH HUPPHI 1 U 2, pacnoioskeHHbIE B TH000M mopsake?

3aganue 11. Ypoctuts Gopmy 3alucH BhIpaXeHUH (T10y1arasi, 4to k . HATypaJbHOE
YHCIIO, k>4 ):



115141,

2 kl(k+1).

g (k= 2)!1(k—1)- k.

5y (k — DI (k> —5k+6) .

3ananme 12. HaliTu 3HaueHUs BBIPAXKEHUS:

26!
1) 25! ;
32!
2) 31!,
12!
3) 10!;
14!
4) 12! ;

5!-3!

5 7t ;

EL
7) al-3!;

11
8) at-2!,

3aganue 13. YrupocTuts Beipaxkenne (6yksamu 't u 1M 0603HaueHB! HATYpanbHbIE YHCIA)

(m+3)
4) (m+1)i(m+2) |

3aganue 14. Pemuts ypaBHEHNE OTHOCHTETBHO Tt






IIpakTH4eckoe 3ansaTHe Nel8
Tema: [IpaBuna komOMHaTOpUKH. Perienrne KoOMOMHATOPHBIX 337184

HCJIL: OLICHUTDH 3HAHUA YHallUXCs, BBIABUTh HEAOUCTEI ITPHU U3YUYCHUN MaTCpHualia

1 BapuaHT

1
1. Penmure ypapuenue: A’ = — - A

20
2. bpuraaup I0oJDKEH OTIPaBUTh HA paboTy Opuraay u3 3-x yenoBek. CKOJNBKO TakuxX Opuraj
MO>KHO COCTaBUTb U3 8 YEIOBEK?
3. Bpoiiena urpanbHast KocTb. HaliTu BEpOSITHOCTB:
a) MOSIBJICHUS] YETHOT'O YUCJIa OYKOB;
0) nmosiBIeHUsI HE OOJIbIIIE ABYX OYKOB.
4. B naptuu u3 15 neraneit umeercs 8 crangapTHeIX. HaliTH BEpOSATHOCTD TOTO, UTO CPEIU MATU
B3STBIX HayTaJ JeTanei 3 cTaHgapTHHIE.

2 BapuaHT

1. Pemure ypaBuenue: 30X = Af

2. CKOJIBKHMH CIIOCOOaMH MOKHO PAacCTaBUTh 6 TOMOB 3HLUKJIONEAMH, YTOOBI OHM CTOSUIM B
Oecniopsike?

3. B ypue 5 Genbix u 10 uepHbix mapoB. M3 ypHbl Hayraja BbIHMMarT oauH map. KakoBa
BEPOSITHOCTH TOI'0, YTO BBIHYTBIN IIAP OKAXKETCS:
a) YepHBIM;
0) GembIM.

4. TlepeHctBo 1o ¢yrd6oay ocnapuBaoT 20 KOMaH/, CpeAd KOTOpBIX 7 auaupyromux. [Tyrem
XKepeObeBKM KOMaHbl paclpeneistoTcss Ha JBe rpymnmsl nmo 10 komana B kaxioi. Kakosa
BEPOATHOCTH IONAJaHus BCEX JTUAUPYIOINX KOMAH]I B OJIHY Ipyniry?

3 BapuaHT

1. Pemmre ypasuenue: 30A; , = A’

2. 3 10 xanamoaToB HYXKHO BBIOpaTh 3-X Ha KOH(epeHIH0. CKOIBKAMHU CHOCO0AMH  3TO
MOJKHO CJIenaTh?

3. bpoiena urpanpHast KocTb. HaliTu BepOSTHOCTD:
a) MOSIBJICHUS YETHOT'O YUCIIa OYKOB;
0) nmosiBIeHUsI He OOJIbIIE TPEX OYKOB.

4. BoceMb pa3IMuUHBIX KHUT pacCTaBIIAIOTCS Haylady Ha 0HOM nosike. Haiitu BepoATHOCTD
TOT0, YTO J[BE OIpe/IeJICHHbIE KHUTH OKaXXyTCsl IOCTABJICHHBIMU PSIIOM.

4 BapuaHT

1. Pemmre ypasHenue: 20A° , = A’



2. CKOJNBKUMHU CIOCO0AMH MOTYT Pa3MECTUTHCS S5 YeIOBEK BOKPYT cToja?

3. JIBa cTpeska CTPENSIIOT MO OJHOW M TOW ke Iedu. BeposTHOCTh momagaHus B UEIb A
nepsoro crpeika pasHa 0,82, nns Broporo 0,75. HailTu BepoSATHOCTH TOTO, YTO 00a CTpesiKa
HONAAYT B LEJb.

4. B smuke nmeercst 80 ctangapTHbIX Aeraneil u 20 HecTaHaapTHBIX. M3 smuka Haynady 6epyT
OJIHY 3a Jpyroil ase aeranu. KakoBa BepOSATHOCTb HNOSBICHMS CTAaHJAPTHOM IETalu IpU
NIEPBOM HUCIBITAHUH, TIPU BTOPOM HCIIBITAHUH?

5 BapuaHT

x 1
1. Pemure ypaBHeHue: — =

Af 12
2. Bpuraaup noiKeH OTHpaBUTh Ha paboTy 4 yenoBek. CKOJBKUMH CHOCOOAMU 3TO MOKHO
clenarb, ecinu opurajga coctout u3 10 uenosek?
3. B ypue 20 mapos. 17 Oenbix W 3 4depHbIX. BeiHYIM mompsg 5 mapoB, IPUYEM KadKIIbIid
BBIHYTHIM IIIap BO3BpAIIAeTCsl B ypHY W TEpeNl M3BICUCHUEM CIEAYIOUIETO, IIapbl B YpHE

THIATEJILHO MEePEeMEIINBalOTCs. HallTH BEpOSATHOCTh TOTO, YTO U3 ISATH BBIHYTBHIX IIAPOB TPU
O€JIbIX.

4. Haiitn MmaTeMaTHYECKOE OXXHAaHUC C.B. )(, CCJIM 3aKOH €€ pacCIpCaCICHUA 3a/laH Taﬁ]’[HL{eﬁl
x| 1] 2] 3] 4
Plo3]0o1]02]o04

6 BapuaHT

1. Pernmte ypasuenue: 4C) 5 = A>

X+2

2. CKOJIBKMMH CIIOCOOaMH MOXHO PacCTaBUTh 5 TOMOB, YTOOBI OHU CTOSUIM B Oecriopsiike?

3. B yueOHBIX MacTepcKHX Ha CTaHKaxX a, b u C u3roraBnuBaroT coorBeTrcTBeHHO 30 %, 45 % un
25 % Bcex neraneil. B ux mpoaykuuu Opak cOCTaBIsie€T COOTBETCTBEHHO 13%, 11 % us
%. HaiiTi BepoATHOCTB TOTO, YTO HAayTaJ B3sATas JeTajb Je(eKTHa.

4. HaiiTn nucniepcuio TUCKPETHOM C.B. X, 3Has 3aKOH €€ pacIpeesiCHUs

x; | O 1 2 3 4

P |02 04] 03 ]008]002




IMpakTnyeckoe 3ansiTue Ne 19

Tema: Pazmemenus, coueTanus, NepeCTaHOBKU
Henb: HaydnTbcs BEIYUCIATE YUCIIO PA3MEILEHUN , COUETAaHUHN , IEPECTAHOBOK.

MeToanueckne KOMOMHAIINH
Omnpenesienue.
[IpousBeneHue Bcex HaTypaIbHbIX YUCed OT 1 10 N BKIIOYUTENBHO HA3bIBAIOT

1=1-2-3.. ...(n—=11J
N — ¢pakmopuanom v mamyt - 1-2-3-...-(n=1)n
0r=111=1
IlepecTanoBKH Pasmemenus Coueranus

N 3JIEMEHTOB N MECT N 3JIEMEHTOB N 3JIEMEHTOB

m MecT m MecT
MOPAAOK UMCCT MOPAJOK UMCCT 3HAUCHUC MOPAJ0K HC UMECT
3Ha4YCHHE 3HAaYCHHE
p=n n! n!

16A; = (n—m|! Cy = m!ln—m|!

H u m . . . .
2640 =n" (n-1)" n-2) " ..." (n—
m +1)

IIpumep 1. 3a ctonom ATk MecT. CKOJIBKUMH CIIOCOOAMHU MOXHO PacCTaBUTh MATEPHIX TOCTEH?
Pemrenune: P5s=5! =1*2*3*4*5=120 cnoco6oB
OtBer: 120 cioco6o0B.

IIpumep 2. CkoJIbKO TPEX3HAYHBIX YUCEJ MOXKHO 3aMucaTh, UCMob3ys mudps 1,3,6,7,9, ecnu
Ka)KIasi UX HUX MOKET ObITh HCIIOIb30BaHAa B 3aMMCU TOJIBKO OJIUH pa3?

Pemenne: Vickomoe 4nciio BApHAHTOB PaBHO YHCITY pa3MEIICHUH U3 5 3JIeMEHTOB 110 3
- -'!I . .
AIIEMEHTA, T.€. 0 (OpMyJie MoTydaeM: As =5 " 4 * 3 =60 uncen.

OTtBert: 60 yncen.

IIpumep 3. a) U3 15 uneHOB TypUCTUUYECKOM TPYIINBI HAJIO BHIOPATH TPEX IEKYPHBIX.
CKOJIBKUMH CITIOCOOAMH MOYKHO CJI€NIaTh ATOT BBIOOP?

Pemenne: kaxxapiii BEIOOP OTJIMYAETCS OT IPYroro XoTs Obl OIHUM JEKYPHBIM. 3HAUUT, 31€Ch
peub uJIeT 0 coueTaHusx u3 15 anemenToB no 3. CienoBarenbHo, 1o Gopmyie

, 15! 15/ 13-14-15
3 297 - - —13-7-5=. ..cnocob
5T37(15—3)1 30127 123 cnocobos

nojryqyacm

Ot1Ber: 455 cnoco0o0B.



3agaHns K NpaKTHYecKoi padore
1. 3acromnom cempb MecT. CKOJIBKUMU CIIOCOOaMH MOKHO PACCTaBUTh CEMEPBIX rOCTei?

2. CKOJIBKO TpeX3HAYHBIX YHCEJI MOXKHO 3aIucaTh, UCIONb3ys mudps 1,2,4,6,7,9, ecnu
KaXKJ1asl UX HUX MOXET ObITh UCIIOJIb30BaHA B 3aMCH TOJIBKO OJIUH pa3?

3. U3 25 uneHoB TypUCTHYECKOM IPyMIbl HAJ0 BBIOPATh TpeX ACKYpHBIX. CKOIBKUMHU
croco0amMu MOKHO CAEIaTh 3TOT BbIOOP?

4. B koHKypce y4acTBYIOT 12 ¢upM, U3 KOTOPBIX KIOPU JOJDKHO BBIOpaTh TpU GupMbI Ha 1 -
e, 2-e u 3-e¢ Mecta. CKOJIbKO BAPUAHTOB PEIICHUS KIOPH CYILIECTBYET?

5. B copeBHOBaHMsX 1O ¢yTOONYy NpPUHUMAIOT ydacThHe 8 KoMmaHa. CKOIBKO JOIKHO
COCTOATBHCS MaT4yel, 4TOObI KOMaH bl BCTPETHIIUCH JIPYT C IPYTOM 110 OJHOMY pasy?

6. CKOJBKUMH CITIOCOOAMU MOXKHO PacHpeAeTUTh 6 MPUTIaCUTEIBHBIX OUIETOB B IPYIIE U3
20 ctyneHToB?

6GI—4!
7. Bprauciauts 3!
(n—1)!
8. Ympoctuthb in+2)!
P.—P.
9. Bemuauciurs P,
ad 4
10. Boraucouts ‘18 X Cio



IIpakTnueckoe 3ansaTueNe20
Tema: bunom HerotoHa u TpeyronsHuk nackaius. IIpuknagnslie 3agaun

Ieap: npuMEHNTh YMEHUS 110 PELICHUIO TPAKTUYECKUX 3a1a4 1o TeMe «bunom HeroToHa
TpeyrosubHUK [Tackans

MeToanueckne KOMOMHAITNH
bunom HproTrona— dopmyna s pa3iokeHHs Ha OTJEIbHBIC cllaracMbIe HEI0N
HEOTPULIATEIILHON CTENIEHU CYyMMBI JIBYX IEPEMEHHbBIX

bunomom HeloToHa Ha3biBalOT (OpMyNly MPEACTABISIONIYIO BBIPAKEHUE TPU  LIEJIOM

MOJIOKUTEIBHOM N B BUJIE MHOTOWICHA:
n 0_n 1 n-1 1 k n—k k npn
(a+b)'=C,a"+C,-a"" -b +..+C,_ -a"" -b" +..+Cb".

Tpeyronpauk Ilackans— OeckoHeuHast TabiauIa OMHOMHAIBHBIX KOA(P(OHUIIMEHTOB, MMEOIAs
TpEyroyibHyr (opmy. B 3TOM TpeyronpbHUKe Ha BEpIIMHE U 1O OOKaM CTOST equHuUIbl. Kaxkmoe
YHUCII0 PaBHO CYMME JBYX PAcCHOJIOKCHHBIX Haa HUM uucel. CTpPOKH TpeyrojbHUKA
CUMMETPUYHBl OTHOCUTEIbHO BepTUKaIbHOW och. Ha3zpan B decth bie3za Ilackams. Uwmcna,
COCTaBJISIOIINC TPEYTOJbHUK ITackans, BO3HUKAIOT €CTECTBCHHBIM obpazom
B ajnreOpe, KOMOMHATOPUKE, TEOPUHU BEPOSITHOCTEH, MAaTEMaTUYECKOM aHAJIU3€, TCOPHH YHCeI.

TpeyroapbHUK MOXHO MpPOAOIKATh 10 OECKOHEYHOCTH, HO Ha NPAKTHUKE Yalle COCTABISAIOT
Tabuuny st nepBeix 10 crenenei.

bunoMuHanbHbie KO3()(PHUIUEHTH YacTO YHTAIOTCA KaK «YHCIO COYETaHHH H3 N 3JEMEHTOB
o k».

e Umucna TpeyrosbHIUKa CAMMETPUYHBI (PaBHBI) OTHOCHTEIEHO BEPTHKAIBLHOM OCH.
e B crpoke ¢ HOMEpoMm N:
e IIEPBOE U NOCJIEAHEE YKCIIA PABHBI 1.
e BTOPOE U MPEIOCIIECIHEE YHNCIIA PABHBI N.
e TpPEThE YUCIO PABHO TPEYTOJIbHOMY 4YHCIYy, YTO TakXXe paBHO CyMME HOMEpOB
NPEIIECTBYIOMINX CTPOK.
e YETBEPTOE YHCIIO SBISIETCS TETPASIPUICCKHM.
e M-e uncio (npu Hymepauuu ¢ 0) paBHO OMHOMHHAIBHOMY KO3((DUITUEHTY .

e CyMMma YHCea BOCXOMAIICH JAMArOHa M, HAYMHAIOMICHCS C mepBoro siaeMeHta (N-1)-ii
CTPOKH, ecTh N-¢ unciio udbonayuu:

Ecin BbIYeCTh U3 LIEHTPAIBHOTO YKCIIA B CTPOKE C YETHBIM HOMEPOM COCEIHEE YNCIIO U3 TOM XKe
CTPOKH, TO nosryuurcs ynciio Karanana.
o CymmMma gncen N-i cTpoku TpeyronbHuka [lackans pasHa.

e Bce uucna BN-ii cTpoke, KpoMe€ €AUHUL, AENATCS Ha YUCIO N, TOra U TOJBKO TOT[A,
Korja N sIBJISI€TCS MPOCTBIM YUCIIOM (CJIeCTBUE TeopeMbl Jtoka).

e Eciu B CTpOKE ¢ HEYETHBIM HOMEPOM CJIOKUTH BCE YKCIIA C MOPSAAKOBBIMA HOMEPAMH BUAA
3n, 3n+1, 3n+2, To mepBbIe 1BE CYMMBI OYAyT paBHBI, a TPEThs Ha | MeHbIIe.

e Kaxnoe umcio B TpeyroipbHUKE PaBHO KOJIUYECTBY CHOCOOOB J0OpaThCs 10 HEro M3
BEPIINHBI, IEPEMEIIAsACh JINO0 BIPABO-BHU3, TMOO0 BIEBO-BHU3.

BapuaHThl 321aHUI NPAKTHYECKOH PadoThI
1 Bapuant 2 BapuaHT
1. 3anucats paznoxeHne OMHOMA! 1. 3anucats paznoxeHne OMHOMA!

a) (a—9) a) (a—8)°



2. HaiiTu yeTBepThIi YJIEH pa3ioKeHus
OuHOMaA:

2. HaiiTu yeTBepThIi YJI€H pa3loKeHus

onHoMa:

(x —~fx )

3. C IOMOIIBIO CBOMCTBA DJIEMEHTOB

(I _ l) 13
X

3. C moMoIIBI0 CBOIMCTBA DJIEMEHTOB

CTPOKH TpeyroibHuka [lackans HallTu CyMMy:  CTPOKHM TpeyroyibHHMKa [lackais HaliTh cymMmy:

Ci+clsci+ci+C G+CG+CG+C+C+ G
a) 8 § & & § a)
C\  + C#‘. + C'_S'_ + C'_:'_ + C + C'_C:_ 6) C + Ci + C'_S'_ + C'_:'_ + C + C'_S'_

0)



IIpakTnueckoe 3ansaTne Ne 21
Tema: Bekrtopsl. JleiicTBus ¢ BekTopamu. JlekapToBa cuctemMa KOOpAMHAT B IPOCTPAHCTBE.
Henb: HayunTs HCIIOIB30BaTh CBOMCTBA BEKTOPOB IIPU PELICHUH 3aa4.

Meroanyeckue KOMOMHALMHU

OcHOBHBIE OIpe/esieH s, 0003HAYEHUSI BEKTOPOB, ICHCTBUS HaJl BEKTOPAaMH B MPOCTPAHCTBE aHAJOTHYHBI
OCHOBHBIM XapaKTEPUCTUKAM BEKTOPA B POCTPAHCTBE.
Leticmeus nao eexkmopamu
1) Croowcenue sekmopos.

[IpaBusno TpeyronbHuKa [IpaBuno mapasmienorpamMma
- - - - - -
AB+ BC = 4 OA+ OB =0
A
B
C
C
O | -
B

A
2) Buiuumanue 6ekmopos

- - -

OA- OB = B4

A
0]
B
3) Ymnoowenue sexmopa na uucno:
Onp.
N
IIpousBeeHrEeM HEHYJIEBOTO BEKTOpa a Ha YMCIO K Ha3pIBaeTCs Takoil BEKTOp 6 , JJIMHA KOTOPOrO paBHA
N - -

|k|- a|, npu4éM BEKTOPBI @ U 6 COHampaBieHbI Mpu K > 0 ¥ MPOTHUBOITOI0KHO HampasieHsl mpu K < 0

—_— > —_ —

K — — —
a g a -2a

I[JI}I CJIOKCHUUN HEKOMNIAHAPHBIX 6€KMOPO6 IPUMCHSAIOT npaesuio napaﬂjzeﬂenuneda




AA,+ AD + AB = AC,

BapuanTsl 3a1aHMil NIPAKTHYEeCKOH padoThI

1 BapuanT
_)
ﬁ
1) Hapucyiite napamtenenumnenq ABCHA1B1C1/l1, o603nausTe Bektop CIlu BC cooTBeTCTBEHHO Yepes
- —
BEKTOPHl d U 6 .
e -
a) N300pa3ure Ha pUCYHKE BEKTOPHI a+e a-—e6, 2a
6) N300pa3ute BEKTOp, HA4YAJIO0 U KOHEI] KOTOPOTo SBJISIOTCS BEPIIMHAMU Mapalieenureia, paBHbIi
— — —
CyMMe€ BEKTOPOB AB+ AD+ A4,
- - - -

6) Pasnoxure Bekrop BD, no Bextopam BA, BC, BB,

2 BapHaHT

— —
1) Hapucyiite napamienenunen ABCJIA1B1C1/11, 0603naubTe Bexktop Cl 1 AJ] COOTBETCTBEHHO 4epes
- -

BEKTOPBl a U ¢

- 1-

-> - - - 2 —C
a) 306pa3uTe HA PHCYHKE BEKTOpl a+c¢ , a—c, &4 | 3

6) V300pa3uTe BEKTOp, HA4ajI0 U KOHEI] KOTOPOTO SBJISIOTCS BEPIIMHAME Mapalieenurnea, paBHbIi
— — —
cymme BektopoB DA+ DC+ DD,

) Pasnoxure Bekrop B,D, mo Bektopam A A, AB, AD,

IIpakTuyeckoe 3anaTue Ne22
Tema: YpaBHeHUE OKPYKHOCTH, CHEPBI, TNIOCKOCTH.
Iesn: 3akperieHUE 3HAHUM.
Mertoanyeckue peKoOMeH AU
[Tpu pemiennu 3a1a4 B KOOpAMHATAX IPUMEHSIOT IIpaBUIIa:

N
1. Ecmm BCKTOp a HUMECT KOOPAWHATEI {X, ¥, Z} , TO €ro MOXHO Pa3JIOKUTE 110 KOOPANMHATHBIM BEKTOpamM

- > o > oo
a=X-i+y-j+z-k r1me i, j,k-koopauHaTHBIE BEKTOPHI.
- -

ITycTh naHBI BEKTOPBI a{xl; Vi Zl} u 6{x2 Vo) Zz}

-> o
2. BEema=6,10 X, =X,, ¥, =Y, Z,=1,



3. Z+Z{xl+x2;yl+y2;21+zz}
4, a—@{xl—xziyl—yzizl_zz}
5. kea fk-x;k-ykoz,)

CKCUZleHO@ np0u3eec)eHue BEKmMopos.a - 6 =

N

a

N

6 |-COSox

- >
CkangpHoe IPOM3BEICHUE BEKTOPOB B KOOPAMHATAX: A 68 =X, "X, + V-V, +Z; - Z,

Buviyucnenue KOODOMHam Cepeaqul ompes3Ka
A(x;Y,52,) . B(X,:Y,;2,) m C(X;y;z) - cepenmna oTpeska
X, + X + Z,+1
X = 1 2 . — yl y2 . 7 = 1 2

2 2 2
Buiuucnenue onunvi 6exmopa no e2o KoOpoOuHamam

- 2 2 2
afx;y;z} = x> +y?+2
Paccmosnue mexcoy 08yms moukamu

M, (%:V1:2) o My(%5Y,:2,) | MM, | =36, =%, )P +(y, =¥, ) +(z, -2,

—

a

- —

Yeon meocoy sekmopamu a{xl; Vis Zl} u e{xz Vo 22}
XX, +Y,-Y,+2,-7,

2 2 2 2 2 2
\/Xl +y, +7; -\/x2+y2+22

CoOSa =

—

N
Yeon mesicoy npsamoimu |, Tae a{xl; Vis Zl} " e{xz Vo 22} - HaIlpaBJISIOIIME BEKTOPBI IPSIMbBIX
| X "Xy +Y1°Y,+2,- 2, |

2 2 2 2 2 2
\/Xl +Y, +7; '\/X2+y2+22

COSa =

1 BapuaHT
— — — - 5 5 >
1)danbt Bextopsr a{-1; 2; 0 } ,b{0; -5; -2 }, ¢{2; 1: -3}. Haiinute xoopauHatel BekTopap = 36—2a +c¢
2) Maubl Touku A(4; -3; 5), B(6; -7; 5), C(5; 2; 1) u JI(3; 6; 1). Hokaxwure, uro ABCJ] — mapaienorpamm.
3) Berunciure yron mexay Bekropamu AB u CD , eciiu A(3; -2; 4), B(4; -1; 2), C(6; -3; 2) , D(7; -3; 1)
— - - - — — - —

4) Jlaubt BekToppi @ =510 - 2] + 4k u 6= 3] + 2k. Bouucaure a - B.

5) HaiiTu KoopMHAaThI LIEHTpa U paauyc chepsl, 3a1aHHoi ypaBHennem (x —2 )2 + (y +3)? = 25.

2 BapuaHT

— — — —_ = > —
1) Hanst Bextoper a{-1; 2; 0 } ,b{0; -5; -2 }, c{2; 1: -3}. Haiinute xoopanuHatThl BekTopa n =3 ¢ — 26 + a
2) Hans Touku A(3; 5; 4), B(4; 6; 5), C(6; -2; 1) u A(5; -3; 0). Hokaxwute, uro ABCJ] — mapannenorpamm.
3) Onpenenute yroi A TpeyrojbHHKA, BepIIMHaMHU KoToporo seistirorest Touku A(1; -1; 3), B(3; -1; 1), C(-1; 1; 3)

— —_  — —_  — — — —_ —

4) laubt BexkToppi @ =50 - 2] + 4k u 6= 3] + 2k. Bbuuciure a - B.
5) Hamucats ypaBHeHHe cepsl paanyca R ¢ mearpom B Touke A, eciu A(2;0;-1), R=7.



IIpakTuyeckoe 3ansaTue Ne23
Tema: PaccrosiHue Mex 1y TOUKaMu
Lenb: oueHUTh 3HAHUS YUallUXCsl, BBIIBUTh HEAOYETHI PU U3YUYEHUU MaTepuaia
MeToanueckue KOMOMHAUM

1.PaccrosiHre MeX1y TOUKaMH.

AQq:v:z;) Blxyivyiz)

J{B _ J[:_r: —_Tl .-]: N [_:L: _ }_1 .-]: N [._.Z: _ Zl_-]:

2. YpaBHEHHE MIOCKOCTH.

VYpaBHEHHE IUIOCKOCTH, IPOXOMSIIEH 4Yepe3 NaHHYK TOYKY M IEPHEHAMKYJSIPHOM JaHHOMY

BCKTOPY.

HenyneBoit BeKTOp N, MEPICHANKYISAPHBIN MIOCKOCTH, HA3bIBAIOT €€ HOPMAJIbHBIM BEKTOPOM.
Ecnu mana touka M(Xo;y0;Z0) 1 HOpMaibHbIi BekTop N = (A, B, C) miockocTtH, TO ee ypaBHEHHE
umeet Bug A(X-Xo ) +B( y-yo) +C( z-z0)

PaBencTtBo BbIPpaXXacT H€O6XO,Z[I/IMOC U JOCTATOYHOC YCJIIOBUC IICPIICHAUKYIIAPHOCTU JBYX

BekTOpoB N 1 MoM.

3.YpaBHEHHE OKPYKHOCTH.

ST - YPaBHCHHUE OKPYKHOCTH C LICHTPOM B HA4YaJIC KOOPpAUHAT U paguycom I.

O, (a:b)

(x—a)y =(v=b)y=r
’ - YpaBHEHUE OKPYKHOCTH C LIEHTPOM B TOUKE U painycoMm I.

4.YpaBHeHue chepsol.

(x—a) +(y=b) +(z—c) =R’ D-_(a;b;c]ln

- ypaBHEHHE c(epbl B TOUKE C LIEHTPOM

pamuycom R.

ITpumepl:

Han AABC c Bepmmnamu B Toukax A(3; -4; 2), B(-5; 6; 7), C(5; -6; 3).
Haiitn nuny cpenneit mnann, napauiensHoi AC.

MN - cpenssist TuHUSA



MN - AC

pc=VB =3+ (6+H7+ 3-2)7 =2+ (-2 +1°=

VETETI=19=3.

Ortger: 3.
[Tpumep?2:

CocTaBUTh YpaBHEHHUE IJIOCKOCTH, Ipoxosiieii uepes Touky M(1; -2; 4) u neprneH UK yIsipHbIi
Bexktopy MN, N(3; 4; 5).

A(X-Xo) + b(y-yo) + C (z-20)=0

Xo=1; Yo=-2; Zo=4.

MN=(3-1; 4+2; 5-4); MN=(2; 6; 1); a=2; b=6; c=1.
2(x-1)+6(y+2)+1(z-4)=0

2X-2+6y+12+2z-4=0

2X+6y+z+6=0

OtBer: 2X+6y+z+6=0.

BapuanTsl 3a1aHuil NpaKTHYeCKOH padoThI

1 Bapuanr
1. Tan AABC c BepMHaMu B TOUKax
A(7;:3;-2)
B (1; 3; 6)
C (0;0;-1).
Haiitu nmuny cpenneit nuann mapamuiensHoi AB.

2. CocTaBUTh ypaBHEHHE IUIOCKOCTH, MIPOXOAAIICH dYepe3 TOYKy A ¥ MepreHIUKYISPHBIH
BekTopy AB, eciin A(2; 3; -4), B(-1; 2; 2).,

3. Cdepa 3agana ypaBHEHHEM



(x-1) +y*+(z-2)*= 9
a) HazoBute kKoopauHATHI IICHTPA U PAARYC CHEpHI.
0) OnpenenuTe, MPUHAJICKAT JIU JaHHOU cepe TOUKH:
A(1; 3;-1)
B(2; 2; 4)
2 BapuanTt
Jlan AABC c BepmmHaMu B TOUKax
A (2;0;5)
B (3; 4; 0)
C (2;4;0).
Haiitu nnuny cpenneit nuuuu, napamienbabii BC

2. CocTaBUTh YpaBHEHHE IUIOCKOCTH, MPOXOJAIICH dYepe3 TOUKY A U MeprneHAUKYISIPHbBIN

BekTopy AB,

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

3. Cdepa 3amana ypaBHEHHEM

X2+(y+3)%+(z-2)? = 25

a) HazoBuTe KoOpIMHATHI LIEHTPA U painyc cepsl.

6) Onpenenurte, NPUHAUIEKUT JIM JAHHOU chepe TOUKH:

A(4;-3;-1)



Tema:
BEKTOPOB.

JleicTBUA € BEKTOpamMu

IIpakTHyeckoe 3ansaTue Ne 24

,337JaHHBIMU  KoopauHaTamMu. CKaJsipHOE IPOU3BENECHUE

Hess: OTpaboTaTh yMEHUs HCIOJIL30BaTh (POPMYIIBI KOOPAWHAT BEKTOPA PU PEIICHUH 3a/1a4.

MeToanuyeckne peKOMeH AU

Bekropom (reomMeTpruecKruM) Ha3bIBACTCS HAMpaBJICHHBINH 0Tpe30k. O003HavaeTCst d, 6

_—

, AB

OTnoxnum BEKTOp Tak, yTOObl €ro HadyajJo COBHAJI0 C HadaaoM KOOpAMWHAT. Torz[a

+ 4
KOOPJMHATHI €r0 KOHIA Ha3bIBAIOTCHA KOOpAMHATaMH Bektopa. OGo3Haumm LJ. K

—5
BEKTOPBI C

koopaunaramu (1, 0, 0), (0, 1, 0), (0, 0, 1) cooTBeTcTBeHHO. VX IMHBI paBHBI €AWHUIIE, a
HAIPaBIICHUSI COBMIAJAIOT C HAMPABICHUSIMH COOTBETCTBYIONIUX OCEH KOOpauHAT. bynem

I/I306p aXKaTb OTU  BCKTOPHLI,
KOOpAWHATHBIMH BEKTOPAMMU.

&
O i

T,

v

OTJIO’KCHHBIMU OT Haydajla KOOpAHMHAT W HA3bIBATb HX

=
Teopema. Bekrop ©@ mmMeer KOOpAUHATHI (X, Y, Z) TOTJA U TOJIBKO TOT/Ia, KOTJA OH MPEACTaBUM

—
B BUJIE d=xl+yj+zk/

JleficTBHS Hal BEKTOpAMHU

3amuce

ITpumep

1

2

3

1. Pe3ynbraToM yMHOMEHUS
BeKTOpa a Ha uucio K

SIBIIAETCA BEKTOP b = ka

a(a,;a,;a,), kK —ancmno, To

b =ka = (kay; kay; ka, )

2. Cnoxenue BEKTOPOB.
Brruntanue BEeKTOPOB.

a(al;az;%); 6(bl;bz;bs)
a+b=(a, +b;a,+b,;a, +b,)
a__t_):(al_bl;az —b,;a, _bs)

3. Haxoxnenue
BEKTOpA.
[Tpu onpeneneHnn KOOpAHMHAT

KOOpAUHAT

Ml(xl;yl;zl); Mz(xz;yz;zz)
Mle(Xz XY, Yl _Zl)

M, (2;-1;4), M,(310)
M,M,(3-21-(~1)0-4);

BEKTOpA H3 M, M, (1;2-4)
COOTBCTCTBYIOIIIHUX

KOOpJAHWHAT €0 KOHIIA BBIYH-

TAalOT KOOPAWHATHI Havdajia

4. JInvHa BEKTOpA. ala;a,;a;) a(5-31)

aj=4a’ +a; +a;

al —J25+9+1=4/35




1 2 3
5. YcioBHe KOJUIMHEAPHOCTH a(a,;a,;a,) 1 B(bl;bz;bs) a(5,6,7), b(10;12;14)
BEKTOPOB: BEKTOPHI 5 6 7 1

KOJUIMHEAPHBI, €CIIA UX
COOTBETCTBYIOLINE
KOOPJIHMHATHI
IIPONOPLUUOHAIBHBI.

G 9

b, b, b,

—_— ==
10 12 14 2
= BEKTOPbI KOJIJIIMHCAPHBL

6. CkansipHOE pOH3BeICHUE
BEKTOPOB — 3TO YKCJIO
paBHOE POU3BEICHUIO
JUTHH BEKTOPOB Ha KOCHHYC
yrjia MEXAy HUMU.

CkansipHOE ITPOH3BE/ICHHE

BEKTOPOB PaBHO CyMMeE

HPOU3BENICHUI OJJHOMMEHHBIX

KOOp/INHAT.

a-b =[a]-p| cos(@"b)

alay;a;a;) m E(bl;bz;bs)
a-b=ab +ab, +ab,

a(2-31); b(0;1;4)
a-b=2-0+(-3)-1+1-4=

=0-3+4=1
7. KocuHyc yria Mexmay ala;aya,); E(bl;bZ;b3)
BEKTOPaMH. . ab, +a,b, +ab,
¢ = \/ 2 2 2 2 2 2
a, +a, +a, -\/b1 +b, +b;

8. Vciosue a(as;a,;a,); b(b;b,;h,) a(5:-2,0); b(-2;-5,0)
NEPIEHIUKYJIIPHOCTH 2.5-0—3 1B 5.(— 2)+ (_ 2). (_ 5)+ 0.-0=
BEKTOPOB: BEKTOPHI ab, +a,b, +a,b, =0 _0—alb

1 202 383 T -

NEePHEHANKYJISAPHBI, €CIIN
UX CKaJIIpHOE
MIPOU3BEJICHUE PABHO
HYJIIO.

3agaHusl NMPaKTHYeCKOoil padoThI

Taner Toukn: A(0;—N), B(N;0), C(N-51-N), D(=N—-2;N+1), rie N — HOomMep cTyzeHTa

O CITUCKY.

1. Haiitu koopAuHATHI, aOCOIOTHBIC BETUYMHBI BEKTOPOB ABwu CD.
4", O6pasyIoT U BEKTOPHI é(—l;—Z; N), 5(3; N ;—2), E(— N;O;7) 6azuc?

5. Haittu yron mexnay Bektropamu AC u BD .
6. OO0pa3yroT 11U BEKTOPHI E(N;O;S), 5(3;2; N), 6(5; N;9) 6a3uc? Ecinu ga, To HaliTH B HEM

KOOPJMHATHI BeKTopa d (— 4;2;N )

IIpumeyanue.

YToOb! MOTYYUTH OLIEHKY «3», TOCTATOYHO PEIINTh 3afaHus: 1-3. J{1s moiydeHus OueHKH «4»,
HEOOXOAMMO PEINTh 3afaHus: 1-5, a I MOJydeHUs OIEHKH «5», HY)KHO BBIMOJHUTH BCE

3aJaHusd.

3". TIpoBepbTe, KOJTHHEAPHBIE T BEKTOPEl AD
4", O6pasyior ;m Bektopsl a(~L—-2;N), b(3;N;—2), &(— N;0;7) 6asuc?

uCD?

5. Haittu yron mexny Bekropamu AC u BD .




6. O6pasyror mu Bektoper a(N;0;5), b(3;2;N), €(5;N;9) 6Gasuc? Ecin ja, To Haiith B HeMm
xoopauHatsl Bekropa d(—4;2;N).

IpakTnueckoe 3ansitueNe25

Tema: BekTopHOE ypaBHEHHE IIPSIMOM U IUIOCKOCTHU. VICIIOnb30BaHUE BEKTOPOB IIPU
JI0Ka3aTeNIbCTBE TEOPEM B CTEPEOMETPHHU.

Heapb padoThl: 3aKpenuTh HaBbIKK HaXO0KJIEHHSI BEKTOPHOTO YPAaBHEHUS U IUNIOCKOCTH

OcHoBHbIE TeopeTHYECKHUE CBeleHU s

YpaBHeHUS NPSAMON Ha IUIOCKOCTH B BEKTOPHOI hopme

BektopHoe ypaBHeHUE NpAMOI B HapaMeTpUyecKoil popme:

YpaBHeHHE NPSIMOM, TPOXOAILEH Yepe3 IBE 3aJaHHbIE TOUKU Eciu 3a1aHbl 1BE pa3anyHble
touku M1 (x1, y1 ) u M2 (x2, y2 ), npunaiexamye npsaMoi [, to sekrop M~ 17 M2 =
{x2 —x1, y2 —yl } Gyner ABIATHCS HAMPABISAIOIIAM BEKTOPOM MpsiMoii [. B kauecTBe OmopHOiA
TOYKH MOXHO B3SITh JII00YI0 U3 Touek M1, M2; nannpumep, M 1. Torjja KaHOHUYECKOE YpaBHEHUE
npsiMoit mpumet BuI: x —x1 x2 —x1 =y —yl y2 —yl . D10 ypaBHeHuUe npsIMOH [, TpoxoasIeit
yepes3 J1B€ 3aJJaHHbIe TOYKH Ha INIOCKOCTH

I7Ie — HampaBISIOUUI BEKTOP IPSIMON, — PaJNyC-BEKTOP HEKOTOPOM TOUKH MPSMOM.
M, a

Ty

)

HopManbHOe BEKTOpHOE ypaBHEHHUE NPSAMOIA:

r7€ — BEKTOP HOPMaJIH K IPSIMOA.
3T0 ypaBHEHHE TaK)K€ MOYKHO 3amucath B popme

MPUYEM €CITM BEKTOP — €UHUYHBIN, TO BEJIMYMHA €CTh PACCTOSTHUE OT TOUKH JI0 TIPSMOIA.
Boo0riie roBops, 3T0 ypaBHEHHE UMEET CIEAYIONUN CMBICI: NPOeKyUs paouyc-6eKkmopa nooot
MOYKU NPAMOU HA HOPMATL K IMOU NPAMOU NOCMOSHHA.

Beimosaure:
Jlexwut nm Touka P Ha nipsimoit , AB eciin

A(=3;2;1) B(— 1;1;4) P(0;-2; — 3)
Hamucate ypaBHenue BoicoT TpeyronbHuka , ABC ecmm A( 1;1;1) B(—3;1;2) C(1;5;0)



IIpakTnyeckoe 3ansitue Ne26
Tema: Paguannblil METOA U3MEPEHUS YIJIOB BpAIlEHUS U CBA3b C TPaJyCHOU MEpoid

[{enb: BeIssBUTH ypoBEHb 3HaHMI 10 TeMe PajgriaHHbIA METOI M3MEPEHUSI YTII0B BPAILLICHUS U
CBS3b C I'PayCHOU MepOoi

Bapuant Ne 1.
1. Beipasure B paguanax: a) 10°; 6) 210°.

nooIn
2. Beipasure B rpagycax: a) 19 ;6) 9 |

3. BeIuuCcauTh 3HaYCHHE KKJOU U3 TPUTOHOMETPUIECKUX (PYHKITHIA,

. 12 n
Sing==—, =—<a<m

eclu: 13° 2
.2 z 2
4. Yupocrute BeipaxeHue: ST O +C0S a+iq a ;

5. JlokaxuTe ToaecTBo: COSO=sina-ctga .

l 3—”::;{ <2

6. Bolumciute 3HaueHue sin2x, eciau CosX = 2 u

3 B B 5

- 452 4:3) 2 ;4 2

x?tg4:r~sin||3?‘r[—cr| —h

7. Haiinute 3HaY€HUE BBIPAKEHUS \ ! ipu 5

37
1_5[92{_}[_] 1 CEEI:'T_H]

8. YipocTure BhIpaxeHHe g x—ml—1 ctg{m+x]
]
51n|——x|—51n|—+x|

9. Halinute 3Ha4eHUE BBIPAKCHHUS: z 2 npu X=1T

2) 213-1;6) V3-1;8) V3; 0.

12 .1 3 -
—-arcsin E——arﬂg V3

10. Berunciure: T n

NET
a) 2 ;6) 4;8) V3;Dl



Egllx—£ =1

11. Pemnte ypaBHeHHne 4

a) m\2n; 6) 3 V3-3 ;B) ;1) 0.

. 2 -
12. Pemute ypaBuenne Sin” X+2sinx =0

a) m\2+nn; 6) 7n; B) ©\2n; r) In+27n.
sin/m—x —c05||£+x|:1§
13. Pemure ypaBHEHHE \2

a) X=(-1)n+17\3+nn; 6) X=(-1)nm\6+mn; B) X=(-1)nn\3+nn; r) X=(-1)n+17\2+nn.

14. Permmre ypapHerue SN X+2sinx=3
a) x=m\3+nn; 6) x=n\2+27n; B) X=m\6+27n; r) x=21\3+7n.

15. Ecnu Touka M 4uCIOBO# OKPY>KHOCTU COOTBETCTBYET YHCIY t, TO abciuccy Touku M
HAa3bIBaIOT ... yucia t.

16. YToa B oiUH paguaH — 3TO ... YroJl, ONMUPAIOIINICS Ha AYTY, JJIMHA KOTOPOU paBHA PanyCy
OKPYKHOCTH.

17. Kakast U3 TpUrOHOMETPUYECKUX (DYHKIIUHU SBISACTCS YSTHON (PYHKITUEH?

. (3m |
7sin |5 m+x —CDS|T+H|'CDS x—7m =0
18. Pemmre ypaBHeHUE \ /

Bapuant Ne 2.
1. Beipa3ute B paguanax: a) 15°; 0) 225°.

oo
2. Beipasurte B rpagycax: a) 12 ;6) 3 .

3. BpuncauTh 3HaU€HUE KaX/10i U3 TPUTOHOMETPUYECKUX (DYHKIIUH,

1 3
OSSO =—=, M<H<—
ecIIu: 5 2
1
I-—
4. YIIpOCTHTE BBIpaKEHHUE:! cos a

5. JlokakuTe ToxkaecTBo: SINA=Cosa-lga .



¥ i<a <37
6. Berunciute 3Hadenue cos2% | ecmsind =— 2 gy 2
TR
- 2:,2) 2;3)-05;4)05.
VIctga-cos| Z+a ¥3
7. Halinure 3Ha4eHKE BBIpAKCHUS \ | mpu cos® = 2
3m
1—tg°(—x) 1 9 i‘T_H]
r5|'2|I X—£|—1 fglm+x)

8. YupocTuTe BRIpaKEHHE 2]

1+c05||£+x|+t:05||x—£| s
9. Haiiute 3HaYeHHE BBIPAKEHUSL: 12 L 2] pu X= 4

5v3
2

a) 1;6) 0,5; B) ;T) 1,5.

£-ﬂr::;_"tgp (— 1§]+% arcsin —

10. Beruucnure: v

1 1

2)0;6) 2 :8)l;r) 2.

[ w1
cos| x—=— | ==
11. Pemre ypasuenne | S 2

a) m\2n; 6) ©\2+27an; wtn. B) 2m\3+27n; 27n.; ) 7+27n; wn.

. 2 L
12. Pemute ypauenue SiN°X—3sinx=0

a) m\2n; 0) 27tn, B) m\3+7n; r) 7.

r ) =
COs MT—X —51n|3+x|:1 2
13. Pemmre ypaBHEHHE \ !

a) +\2n; 0) +n\2+27n; B) £1\4+27n; r) £1+27n; wn.

14. Pemure ypaBHeHHE cos”x —3cosx=4
a) m\2 +27an; 6) 2an. B) m\3+7n; r) 7+27n.

15. Ecnu Touka M 4uCiI0BOM OKPYKHOCTH COOTBETCTBYET YHCIY t, TO OpANHATY TOUku M

Ha3bIBAIOT ... yncia t. 16. Ecnu ¢yHKIMS orpaHnyeHa U CHU3Y U CBEpXY, TO €€ Ha3bIBaIOT ... .

17. Kakue TpuroHoMeTpudeckue QyHKINHU SBISIOTCS HEUETHBIMU (PYHKIIUAMU?



sinzllx—STH|—3c05 7m—x|-sin/x+13m|=0
|I |

18. Pemmte ypaBHEHUE . 3anucaTh MOJTHOE

peleHue.

IIpakTuyeckoe 3ansaTue Ne 26.

Tema: OCHOBHbBIE TPUTOHOMETPUYIECKUE TOKIAECTBA , (DOPMYIIBI CIIOKEHHUS , YIBOCHUS.
Hess: OTpaboTaTh HABBIKK PAOOTHI C TPUTOHOMETPUYECKHUMHU (POPMYIIaMHU.

MeToanuyecKkue PE€KOMEHIAUU
1. Ocnosnbie mpucoHomempuiecKkue moaicoecmaa.

1. sin?x+cos?x=1; sin?x=1—cos? x; cos? x=1—sin? x
sin X

2. IgX=—— = sinx =tgx-cos x
COS X
COS X .
3. ClgXx =——— = cos X = Ctgx - sin X
SIN X

1 1
4. tgx-ctgx =1 = tgX=— u CigX = —
ctgx tgx

5. 1+tg°x =

cos? x

6. 1+ctg’x=—
SIn~ X
1. Dopmynvr croorcenus.

1. sin(a+ B)=sinacos B +cosasin

2. sin(a—B)=sinacos B—cosasin A
3. cos(a + )= cosacos S —sinasin B
4. cos(a—B)=cosacos B +sinasin B
tga +1gp
5.t ===
gla+p) Ry
tga —tgp
6. t - p)=——""
9la /) 1+tgatyB

111. @opmynvl 0801IHO20 U NOJOBUHHO20 APSYMEHMOS.
1. sin2a =2sina-cosa
2. cos2a =cos’ a—sin® a; cos2a =2co0s’ a—1; cos2a =1-2sin’ a

3. tha:Ztg—O?_[
1-9°ex

4. sin% -+ 1-cosa
2 2

o 1-coso
6. tg—= ‘/—
2 1+cosa

1V. @opmynvl cymmol u pasHocmu 0OHOUMEHHBIX MPULOHOMEMPULECKUX HYHKYUIL.



1. sina+sinﬂ=23ina+ﬁocosa_’8

2 2

2. sinag—sinfB= 2COSOHZ_'B -sin a;ﬁ

3. cOSa +Cos 3 = 2cosaJ2rﬁ -cosa;'b)

4. cosa —cos 3 =-2sin %+B in a;ﬁ

in(a +
5. tgaigp - M@ th)
cosa -Ccos 8
BapuaHThl 3a1aHMid NPAKTHYECKO padoThI
1 BapuaHT 2 BapuaHT

1. HalinuTe 3HaY€HUE BHIPAKCHUS: 1. Halinute 3Hau€HUE BBIPAKCHUS:
a)SinZ—COSZ+2tg£; a)sinz—cos£+3tg£;

6 3 4 4 4 3
0)sin315° - cos 225° +ctg210° -tg300° 6)cos 210° -sin300° +ctg45° - 1g225°
2. Beruuciure: 2. Berauciure:

2) €0s120° - cos50° +sin120° -sin50° . sin5° -c0s 25 +cos5” -sin25°
c0s 25° -c0s45° —sin25° -sin45° c0s80° - cos50° +sin80° -sin50°
6)cos? - —sin? 6)2c0s - -sin
12 12 8 8
3. YopocTute BbIpaKeHUsI: 3. YopocTuTte BhIpaKeHUS:
a) a)
: (37 . (37 :
2sin(z +a)-sin > +19(7 — a)- ctg (27 + a)2sin St sin(z +a)+tg(z +a) cg(27 - a)
6 sinda —sin2a . sin o —cos* « oS 3 — COS 1-(sina —cosa)’
cosda +cos2a 2sina - cos o 0 sin3a +sina i 1-cos? a
4. :
1. Jloka3ath TOXAECTBO: _ g =cos’ a Aoxazars TO}KZHGCTBO
fga +clga . a .
Sin——cos— | =1-sina
st
3 BapuaHT 4 BapuaHT
1. Hailinure 3Ha4eHNE BBIPAXKECHUS: 1. Haiinure 3Ha4eHNE BBIPAXKCHUS:
. T T T T . T T . 7T
a)sin—-cos——cos—-tg — ; a)sin —-cos 7 — oS — - Sin—;

2 4 4 3 3 6
0)sin225° - cos300° +1tg45° - ctg135° 6)cos135° -sin 210° + ctg300° - tg315°
2. Beruuciure: 2. Beruuciure:

. c0s18° -cos12® —sinl8’ -sinl12° . sin35° -cos5” —cos35° -sin5°
sin23°-cos7° +c0s23° -sin7° c0s 20° - c0s10° —sin 20° -sin10°
6) 2tg15° 5 tg73° —tgl3’
1-1tg?15° 1+1973° -tgl3”

3. Ypoctute BbIpaKeHUS: 3. YrpocTuTe BbIpaXKEHUS:



(37{ 7[) . (7[ 7[) ( 7[) [7[ 7[} . ( 7[) [37[ 7[)
a)tg| —+— |-sin| =+ — |-cos| 7 —— a)ctg| =+~ |-sin| 2z — = |-cos| —+—
2 6 2 3 6 2 4 3 2 6

5) sin3a —sina 5 tga 5) Ccos 4a + COS 6o
cos3a—cosa  tga+ciga sinda +sin 6a
4. Jloka3aTh TOXJI€CTBO: 4. JlokazaTb TOX/JECTBO:
t . i 2 _1=qj
92 _in? g (sina+cosa)’ —1=sin2a

tga +Cctgo



IIpakTnyeckoe 3ansaTue Ne 27
Tema: OcCHOBHBIEC TPUTOHOMETPHYECKUE TOXKIECTBA, (POPMYIIBI CIOKECHUS, YABOCHUS
Heab: OtpaboTaTh yMEHHS HCIOJNB30BaTh CBOWCTBA TPUTOHOMETPHYECKHX (YHKUIUH TIpH
npeoOpa3oBaHUU TPUTOHOMETPHUECKUX BBIPAKECHUH.

MeToanuyeckne peKOMeH AU

[Ipy BBIMONHEHWM 3aJlaHWK  JAHHOW TPAKTUYECKOH pabOThI, BOCIOJIB3YHTECH
METOJUYECKUMH PEKOMEHAIUSMHU K TPAaKTHUeCKoH padore Ne 4, a Takke MpeIOKCHHBIMU
METOJUYECKUMH PEKOMEHAALUSIMH.

3Haku 3HaueHuti mpucoHoOMempuyecKux GyHKYul no 4emsepmsim.

Dopmynvl npueedeHus.

/4 3
Ecmu B dopmyne aprymeHT QyHKIUH HMEET BUI: 2 ta,rta; > ta;2r*a, T0o naHHBIE

(dopMyIbl Ha3BIBAIOTCS (YOPMYSIaMH ITPUBEICHHSL.

[Tpu coctaBnenuu GpopMys npuBeaAeHUs, HEOOXOUMO MOJIb30BATHCS CIETYIOINUMU NPaBUIIaMU:

1. 3Hak QyHKIMM, CTOALIEH B NMpaBOil 4acTH pPaBEHCTBA, OMPEENAETcs MO 3HaKy (YHKIUH,
CTOSIIIIEH B JIEBOW YaCTH PABEHCTBA.

2. Ecnu apryMeHT QyHKIMU UMEET BUI: 77 + «; 27 + o, TO Ha3BaHUE (QyHKIUH He MeHsieTcs. Eciu

3 T
K€ apryMeHT (YHKIIUU HMeeT BHHZ;ia;Eia, TO Ha3BaHWE (PYHKIIUU MEHSETCS Ha

cxoHoe: Sin Ha COS | tg HaCtg u HAaoGOpOT.

BapuanTsl 3a1aHuil NIpaKTH4YeCKOH padoThI

1 BapuaHT

1. Haiinute 3HaueHue BolpaxkeHus: 2sin 60° +cos90° —tg45°

1)24/3-1; 2)43-1; 3)V/3; 4)0
2. CpaBHUTE C HyJIEM BbIpaKeHHUs: sin120°; cos195°; ctg359°.
1) +-- 2)--+ 3) ++- 4) + -+
T V4 V4
3.B :6c0s* = +1g% - = |-ctg| - =
BIYUCIIUTE 4 g ( ?J g( ZJ

112; 2)\/3-3; 3)6; 4)0



4. YpocTuTe BbIpaKEHUE: Sin(ﬂ + a)- COS(” — a)

1)—cos® «; 2)cos’ «; 3)sin®«;

5. Ympocture BeIpaXeHHE: sinar - cos o - ctgar —1
1)0; 2)cos® a; 3)—sin«a;

sin? @ —cos’ a

6. Vipoctute Bblpaxenue: SIN A - COS
1)sina—cosa; 2)—2ctg2a ; Atg2c;

7. Beramciure: 258in15° - cos15°

V3 1
1) 5 ) 2 3)4/3
T
COS —
8. Beluuciure:
2
2 2 3

9. Ipencrasus 105 kax 60° +45°  pprupcanre SiN105°

1)

2)4; 3)

4 4

. 3 3
10. lano:sina = —g, rner<a< ?ﬂ Halinquretg 2c .

6 3 5
1)—: 2)-3-=: 3)1—;
)7 ) c )7

2 BapuaHT

1. Haiinnre 3Ha4uenne BolpaxeHus: 5sin 30° —ctg45° + cos180°

1)2,5; 2)0,5; 53
3)——
) 2
2. CpaBHUTE C HYJIEM BbIpaXKeHU: sin187°; cos125°; tg80°
H+-+ 2)-++ 3)--+

3. Beruncnure: 53in(— %j +4c0s0—3sin 377[ +c0s? %

3 1 3
1) 2—; 2)-4—; 3)-4—;
) 4 ) 4 ) 4

V2 -5 642 o7

4)—sin? o

4)sin’

4)0,5ctg 2

1
4)=
)2

4)0

V2+46

4)

3
432
)3

4)15

4)-+-

3
4)1—
)4



tg(;r—a) .sin(?’;+aj
cos(z + ) tg[3ﬂ' j

4. Yipoctute BbIpakKeHHUE:!

——a
2
Digla; 2)-t9°a; 3)—ctg’x; A)ctg’a
CoS 2¢
5. Yopocrtute BbipaxkeHue: ——— —  — COS &
CosSa +SIina
1)-sina; 2)sina ; 3)—2cos ; 4)sina —2Cc0s o
- 2 _1
6. YpocTuTe BhIpakeHHUeE: Sln—a2
1-cos‘ «
1)ctg’ex; 2)t9°a; 3)-tg’x; 4)—ctg’x

T . T
7. Beramciuare: €OS> . sin? =

8
2
1)24/2; 2)N2; 3)%; 4)0
8. Beruuciure: cos150°
1 3 1
1)@; 2)=; 3)_£; 4)—=
2 2 2 2
9. IlpencraBus 15°kak 45° —30°, BBIYUCIUTE COS15°
v2-6 V6 ++2 J6 -2 J2+4/6
1) P 2) P 3) YR 4) >

5 V4
10. lano: cosa = 13’ rae Ey <a <z .Hangure ctg 2«

1)—1i; 2)—&; 3)1
10 120

1 PEEL)
119 120

3 BapuaHT

1. Haiinute 3HaueHue BolpaxkeHus: 2sin 60° - cos 60° + ctg 90°
3 3 V3
1)—%; 2)£+1; 3)7; 4)0

2. CpaBHUTE C HyJIEM BbIpaxkeHHs: sin 300° ; cos105°; tg70°
1)-+- 2) ++- 3)--+ 4) + - -

3. Beruncrure: 38in(— 7)+ 2tg0 — 4Sin(%j +cos? %

1)—41; 2)—3§; 3)41; 4)1§
4 4 4 4



1—sm(3”+2aj
2

4. YpocTuTe BbIpaKEHUE: — :

sin(z —3a)-sin(- a)

1
} ; 2)1, 3)———,
2sina 2sina

1)

5. YropocTute BbIpaKeHHE: Sin o - Ctgar — cos ax +1

-1, 2)1; 3)0;
sina sina
6. YIpocTUTE BBIPAKEHUE: —
l+cosa 1l-cosa
1)-2tga; 2)ctga ; 3)-2ctger;

7. Berunciure: 2sin 45° - cos 45°
11; 2)0; 3)-1;

. 2
8. Berunucmaure: Sin ?

2
9. IlpencraBuB 75°Kak 45° +30°, BBIYACIHUTE Sin 75°
V6 +42 V6 -2 V2 -6
1) i 2) PR 3) 1

4
10. JaHo: cos @ = —g . Beruncaure C0S 2

7

1)-—;
)25

7 4
2)—: 3)—:;
)25 )15

4 BapuaHT

1. Haiinure 3Ha4eHue BolpaxkeHus: 2sin 90" +tg45° + cos 270°
1)3; 2)5; 3)0;

2. CpaBHUTE C HYJIEM BbIpakeHHe: sin 25°; cos210°; ctgl05°
1)--+ 2)+-- 3)-+-

3. Borumcrnure: 4C0S° % +sin? % —tg(~7)

3 3
12— 2)-2— 3)0
) 2 ) 2 )
coSa 1+sina
+

l+sina Ccos o

4. YupocTuTe BBIPAKEHHE:

4)0

4) HeT perl.

4)1

4)2

4)— -
) 15

4)4

4) + -+

4)1



2 2

DNige ; 2)——; 3)———; 4)sina
Coso COS
5. Ympocture BeIpakeHue: —cos o -tgar - sinar +1
Dsin®«; 2)—sin*a; 3)cos® «; 4)—cos®
2sin’ o -,
6. YpocTuTe BhIpakeHHUE: -sin“ «
1+cos(z - 2a)
1)—sin«; 2)sin« ; 3)cos® «; 4)—cos® o
7. Buiuucrure: €082~ —sin’ %
3 1 J2 V3
1)£; 2) =, 3)—; 4)——
2 2 2 2

8. Beruucmure: sin 300°

1)—?; 2)?; 3)%: 4)—%

9. Ilpencraspre 15° kak 45° —30° u Beuuciaure tgls°

i V3. )J_ 1. 3)\/§—1_ 4)\/§+1
VEo 1-43° J3+1 V3-1

10. dano: Sinazg, 7z<a<%.Haﬁm sin2« .

1)ﬁ; Z)E; 3)—E ; 4)—§
25 24 25 24

IIpakTyeckoe 3ansaTHe Ne 28

Tema: [IpeobpazoBanre CyMMbl TPUTOHOMETPUYECKUX (DYHKIUI B IPOU3BEICHHE.



Heas: chopMupoBaTh yMEHHE TPUMEHSATH (HOPMYJIBI K PELICHHUIO 3aj1a4 110 U3y4aeMoil Teme.

IMopsiiok BbINOJTHEHHS PA0OTHI:
1. PaccMoTtpuTe TeopeTndeckuii MaTepuai o Teme. Cuenarh KpaTkue 3alucy B TETpaan
2. W3yuuTh ycnoBue 3aqaHui sl IPaKTHUeCKOi paboTel. OhOpMUTE OTUET 1O paboTe
Kpartkue TeopeTndeckue CBeICHUsI.

®opmybl TPeoOpa30BaHUsI CyMMbI U pa3HOCTH B IIPOU3BECHHE

1)sina + sinff = ZSin#-cosﬂ
2)sina — sinf§ = 2C0$#'Sin¥
3)cosa + cosf = ZCOS#-COS%
4) cosa — cosf = —2 sinﬂ-sin%
gt egp = D)

@®opmynbsl  npeoOpa3oBaHusi CyMMbl U | POpMyJIbI TOJIOBUHHOTO apryMeHTa
Pa3HOCTU B IIPOU3BEIICHUE

s s
1) sin 3 =
7 < a+ 3 e 2 s
1) sina +sin B = 2sin——_~ - 008 — v lhcosa
- -~ 2) cos Y —
: a+ g a3 - ).
4 5
Y X
2) sina ~sin =2 co0s - Sin — ) .a 1-cosa
2 2 3) e =
2 a+ 3 a- 3 2 lscosa
3) cosa +cos fi=Qcos COs 9
2 2 L. sine 1 cosa
NEg— ——— — 2
. N A+ a— /3 "2 ltoosa  sia
4) cosa cos i Zsin sin
2 2 5 sa l+cosa
i olg’
sinfa = g) 2 l-cosa
COS - COs 7 ) ot @ sine Ircoser
sin{ fxa) 2 1 cosa _sina

5) g e B

6) ctga totgf?
sin e sin £

YHI/IBepcaﬂbHaﬂ IIoACTaHOBKA uepe3
TAHI'CHC ITOJIOBUHHOT'O apTyMCHTA
2 % 2g %
2 =9 9
) sing = ——=— 3) ga = <
| \ o : | a
- ,g ;A — Ig A;’A
. & y
1-2g" 1-1g° -
2) cosa = = 4) crgg = ——=
1 X N &
l+1g" — 20g—
BT 3

IIpumeps! pemenns 3aga4d
[pumep 1. Yapoctuts: sind0° -sin20°

0 0 0_ 0
Pewenue:  sind0° -sin20° = 2cos 2222 . in22 720 _ 9005300 - 5in10° = 2
sin10° = +/3sin10°.

BaI[aHI/Ifl JJI1 CaMOCTOATCIIBHOTI'O PCIICHHU A

\ES
2

Bapnanr | ‘ Bapwanr 2 ‘ Bapwanr 3

Nel. TIpeobpa3yiite B mpou3BeieHHE:

A) Cos50° + Cos20°; A) Sin12%+ Sin20°; A) Sin40%+ Sin16°;
B) Sin2a — Sinl10q. b) Cos6a - Cos3a. b) Cos15a + Cos45a.
No2 Haiitu Sina, Coso v tgo, €ecnv U3BeCTHO, YTO

tg%=5. tg%=2. tg%=3.

Ne3. Haitnure Cos %, Sin% utg %, eciu




1 T
Cosa = —5,—;<a<7r.

-P‘IH
I
w3
N
S}
N
w3

Cosa=§,2n<a<3n. Cosa =

KoHTpoJibHbIe BONIPOCHI
1.Onpenenenue YucaI0BOM €IMHUYHON OKPYKHOCTH.
2.0npeneneHue CUHyca, KOCMHYCca Yucia.
3.0OcHOBHbBIE TPUTOHOMETPUYECKUE TOXKIECTBA.
4. ®opmyIibl CIIOKEHUSI.
5. ®opMyIbl YIBOCHHUS.
6. [IpeobpazoBaHre CyMMBI TPUTOHOMETPUIECKHIX (DYHKITUI B TIPOU3BEICHHE.
7. IlpeobpazoBanue NpOU3BEICHUS TPUTOHOMETPUYECKIX (DYHKIIUN B CYyMMY.

IIpakTnueckoe 3ansaTue Ne 29
Tema: OOpaTHblEe TPUTOHOMETPUUECKUE PYHKIIUHN: APKCUHYC, ADKKOCUHYC, apKTAHI'€HC
LleJsb: 3aKpenuTh HA IPUMEPAX HABBIKHM BBIYMCIICHUS! OOPATHBIX TPUTOHOMETPUIECKUX (PYHKITHI.

[Mopsiiok BbINOJIHEHNS PAOOTHI.
1. PaccMoTpuTe TEOpeTHUECKMH MaTepuad IO TeMEe M MPUMEpPhl pElICHHUS 3ajad
(MpuUBEICHBI HUXKE).
2. Pemmute camocTosATenpHYIO padoty. OdopMuTe penieHne MICEMEHHO B TETPAJIH.

Xoxa padoThl.
TeopeTnyeckul MaTepua

OOpaTHble TPUTOHOMeTpHYecKHe PYHKIIUM:

I
2/
1
a arcsinf a)
-1 1
(0] X
—i[
2

T
Omnpenesienne: ApKCMHYCOM YKCIIa a4 HA3bIBAECTCA YIOJl U3 OTPE3Ka [ 2 2] , CHHYC KOTOpPOTrO
paBEH YHUCIy a.
CBOIiCTBO apKCHHYCA OT OTPUIIATEJIBHOIO yrJja ((A7cstn (—a)

AHaJIOr14HO JAa€TCA OMPEACIICHUC apKKOCHUHYCA, apKTAHI'€HCAa U apKKOTAHI'€HCA YHrcCJia.

= —arcsinla)



Omnpenenenne: ApKOCUHYCOM YHCJIa a4 HA3bIBAETCS YTOJl U3 OTpe3Ka [[}: T"] , KOCUHYC KOTOPOTO
paBeH YHCIy a.

CBoOIICTBO apKKOCHHYCa OT OTPHIATEIBHOIO yrJja [&ree 'U-‘F[—fﬂ.} =T '-’*-"'-’"-"f)‘-‘*'[f"-}
T W

Omnpenenenne: ApKTaHT€HCOM YKCIIa 4 Ha3bIBA€TCS YTOJ U3 UHTEpBaJIa ( 2 E) , TAHT€HC
KOTOPOI'O PaBEH YHUCIY .

CBoJiiCTBO APKTAHTeHCa 0T OTPHIATEILHOIrO yria A1ty [—fl’-} = —arctg [f"-}

Omnpenenenne: ApKKOTAaHT€HCOM UKCIa 4 Ha3bIBA€TCS YTOJ U3 UHTEpBalia (0; ) , KOTAaHT€HC
KOTOPOT'O PaBEH YUCIY a.

CBOJliCTBO aPKKOTAHIe€HCA 0T OTPULIATEIBLHOIO yIJjia arcety [—”-} =m — arccly [”-}
JloTioTHUTEIBHBIC CBOMCTBA OOPATHBIX TPUTOHOMETPUICCHUKX (DYHKITUH:

Sin(aresin(a)) = a, ecom || = 1.
Coslarccos(a)) = a, ecmm 2| = 1.
t.'ff[ff-?'f'tﬂ[f"-}} =1a ecma € H;

f-a‘.g[ﬁ.r'f-f-t_r;[ﬁ.}} =a ecma € R;

T
- - i [——: —]
arcsin(sinr) = T ecu 29|

fn'-]"f'f'f)-‘r‘[f'fl‘r‘.l’.‘} = .J’.', eciu = [[} '-'T]

e

]

W
arctg(tg) = =, comn (‘ | E);

ﬁ.rf-f-a‘.g[f-a‘._r;.r} =T ecmu T € (0; Fr}



Mpumepbl BbIYUCIEHUNA

.1 arcsmﬁ-ﬁraxxak inX -2 L. [_z.x].
) g & sing="y v et=83
* 2) arcsin@ =0 TaK kak sin0=0u0 L
) € 2 2_1
. ( Jf2)= Tak Kak
3) arcsini N2 | —arcsinié- -2t
2 2 -4
sin —
(_5) SRE." . I
4 2 4 2% |-
Ipumep : CpaBHI/ITe arcsinl u arccos (— l)
Pelenue: TKarcsm— E M arccos (——) n-g 2?” TO%<2?”, a3Haqmarcsin% <arccos (—%)

3agaHue 1715 CaMOCTOAITEIbHON PadoThI:

.1 V2 V2,
1.Beruucnure:a) arcsin; 6) arccos (— > ); B)arctg (-v3); r) arcctg 1; x) arccos (7 );
e) arccos (-2);

.1 . V3 V2 .
2.CpaBHUTE YHCIA: a)arcsmz u arcsin (— > ); 6) arccos (7 )umarctg 1,
B)arcsin(— %) U arccos (g );
3. Beuucnute 3HaueHUe BhIpaKEHUs: a) 2 arcsin (?) + 3arcsin(— %) ;
0) arccos (— l) - arcsin (— E )'B) 2 arctg 1 + 3 arctg (- ﬁ)' r) ctg (arcsin (Q ));

r) arccos (tg—) 2arcsin 1; I[) (arcsm +arccos (—)-—) e) cos(arcsin = +arcsm( -— ))

KoHTpoabHbIE BONPOCHI:
1. TloHsATHS OOpaTHBIX TPUTOHOMETPUYECKUX (DYHKIIMNA?
2. CpoiicTBa 00paTHBIX TPUTOHOMETPHUECKUX ()YHKIIHIA?



IIpakTu4yeckoe 3ansitue Ne 30
Tema: [IpocTeiine TPUroHOMETPHUUECKUE YPABHEHUS M HEPABEHCTBA

Heab: 3akpenuTh Ha MPHUMEpPaX HABBIKM BBIUMCICHUS TPUTOHOMETPUYIECKUX
GbyHKIUH.

Iopsiaok BeINOTHEHUSI PadOTHI.
1. PaccMoTpuTe TEOPETHUUECKUN MaTepuand MO TeME M NPUMEPhl PEIICHUS
3a/1a4 (MIPUBEICHBI HUKE).
2. Pemmrte camocrosTenpHy0 pabory. OdopmuTe pemieHne NHCHhbMEHHO B
TETpaJIu.

1. Pemmmte ypaBHeHne SINX+ > =0,

1) %+27rn,neZ 2) (—1)“%+;m,nez 3) (—1)”+1%+7m,nez 4)

Z+7Tn,neZ

6

2. Pemure ypaBHenue €0S2x = 0.

1) 6="+"nnez; 2) 6:£+7zn,nez; 3) G:Zn,nez; 4)
4 2 2 2

O=7w+2mnel.
3. Pemnte ypaBHenue CtgZx = 3.

1)J_r%+7zn,nez; 2)J_r%+7zn,neZ; 3)%+7zn,nez; 4)

z+7zn,neZ.
3

4. Pemnre ypaBHenue -3sinx = 0.

1) 7m, meZ,; 2) 2 tm, meZ,; 3)@3,mez; 4)2—”;",mez.

X
5. Pemute ypaBaenue g 5" V3.

1) Z+7zn,neZ 2) Z+27zn,neZ 3) 2—7[+27zn,neZ 4) 2—”+7zn,nez
3 3 3 3
6. Pemure ypaBHeHUE Cos(g + ﬂj =0.
1) x=n+7k ke Z; 2) x=%+ﬂk, ke Z; 3)x=27k ke Z; 4)x=n+27k ke Z.
3
7. Pemnre ypaBHeHUE Ctg(x + 7) =0.

1) x=n+2nk, ke Z; 2)x=-nk,ke Z; 3)x= -%+7rk, ke Z;, 4)x=2rnk, ke Z.



8. Pemmre ypaBHeHue Sinx — sin? X = cosx.
1) x=%+2ﬂk, ke Z; 2)x=27k ke Z; 3)x=rk ke Z; 4) x=%+ﬂk, ke Z.

9. HaﬁﬂHTe CYMMY HAUMCHBIICTO ITOJIOKHUTCIIBHOI'O U HanuOOJIBIIIETO

B3

OTPULATEILHOr0 KOpHEH ypaBHeHns COS(—X) = R

T T 3

1) — 2)0 3) — 4) —

) 4 ) ) > ) 1
10. Haiimure cyMMy HaMMEHBIIETO MOJI0KUTEILHOTO M HAUOOJIbIIIEr0

OTPHUIATENBHOTO KOpHEil ypaBHeHus SiN(—X) =

E .
1) z 2) 2 3) Z 4 >
2 3 6
V4
11.Pemure ypaBHeHHE COS(X - Ej =0,
1) %+7zk,kez 2) 27k, keZ 3) 7k, keZ 4) m+27k, keZ

X
12. Pemnte ypaBHEHUE ZCOSE =1,
1) (—1)”'2?”+27m,ne2 2) i%[+27m,nez 3) i%+27m,nez 4)

i%[+471'n,nez

13.Pemnre ypaBHEeHHE sin(x + 377[) =0.

1) x=n+27K, ke Z; 2) x=%+7zk, ke Z; 3)x=k ke Z; 4) x=327ﬂ+7zk,

ke Z.

14. Pemnte ypaBHEeHHE SINX - 3 cosx = 0.

1)%+7zk,ke Z: 2)ig+2;zk,ke Z: 3)%+7zk,kc—‘ Z: 4)-g+7zk,ke
Z.

1.

T
15. Peumite ypasuenne  CtQ (E X—=7 j



1)§+27zk,keZ; 2)%+2k,keZ; 3)§+ﬂk’kez? 4)

1+k,keZ.
2

2 P02
16. Pemure ypaBuenne COS™ X —SIN~ X = Y

1)J_r5?7z+7zk,kez; ) 7k ke 3)i5§+2ﬂk,kez;4)

57

+—+7K,keZ.
6
17.P J§ +1=0
. Pemmre ypasnenne o o
) (-)" Z+2 nez AL
(D 15 = ) () 55 e
9+ 4+ nez H(-)" Zimnez
5 3

18. P \/§ +1=0

. FCnTC YpaBHCHUC 2C053X

)22 hez X N ne7 g ()t 2E L ey
18 3 18 3 18 3
X
19. Penmire ypaBHEHME 24/3cos 77 3=0,
n77Z' 77[
1) (-1) ?+77rn,neZ Z)i?+l47zn,nez
3) (—1) ?+7m,nez 4)i?+27m,nez
20. Pemure ypaBuenue 2SiN5X— J2=0.
(-1 2+ nez )+ 4 27n,neZ
20 5 20
3) (-1)' Z+znnez HxZ 42N ez
20 20 5
21. Pemmre ypaBHEHHE \/§ sin5zx—-1,5=0.
nl n nd 1 n
D(-1) —+—,neZ 2)(-1) =+5n,neZ 3J)t—+—,ne”Z
(W grgnez A3 <z Yrptgne

22. Pemmrte ypaBHEHUE J2cos4rx+1=0.

4)ii+@,nez
15 5

4) i%-l—Zﬂ'n,nEZ



) ()" 2D nez 2t i

Nhez 24" nez #+3ionnez
16 2 16 2 4

. X
23. Pemute ypaBHEHHE (25”1 5—1J(COS3X— 2) =0,

1) (—1)””%+ an,nez 2) (-1)™ % +3n,nez
3) (-1 Trannez 4) (—1)”%+%”,nez

X .
24. Pemmte ypaBHEHUE (2 COSE - \Ej (Sln SX+ 2) =0,

1)i%+27zn,nez 2)J_r§+47zn,neZ 3)J_r§+7zn,neZ 4+ neZ

IpakTnueckoe 3ansaTue Ne 31
Tema: KonrpoabHast padora Ne2 no teme “OCHOBBI TPUTOHOMETPUMN”
Hean: 3akpenuTh HAa NOPUMEPAX HABBIKM BBIYUCICHUS TPUTOHOMETPHUECKHUX
(GyHKUIHH.
IHopsinok BbINOJIHEHHS PA0OTHI.
1. PaccMoTpuTe TEOPETHUECKUI MaTepHall IO TEMaM TPUTOHOMETPHUH.
2. Pemmte koHTpOIBHYIO paboTy. Odopmute penieHne MICbMEHHO B TETPA/IH.

1 BapuanT

1. Berumcaure: — arcsin (?) + 2arctg(-1)

2. Borumchwure: arccos(—g)+2arcctg(\/§)

Pemmre ypaBHenue: Sin X -% =

(O8]

4. Pemure ypaBHeHHE: COS 2X=1
15. Vkaxure ypaBHEHHE, KOTOPOMY COOTBETCTBYET PELICHUE:

x=—%+27zm,meZZ



Dtgx=1; 2)cosx=0; 3) sinx=-1; 4)ctgx=§.

3,

6. Ha xakom M3 pUCYHKOB IMOKa3aHO pELICHUE HEPABEHCTBA: COS X <7 :

1) 2) 3) 4)

A

l L /

g '

a h

v - iw - i k. L
NPAN VAN €
7. Pemmte ypaBHeHue: 6sin’X +sinx—1=0

. X
8. Pemmre ypaBHeHue: (25"'15—1)(0053)(—2):0.

9. Ipencrasus 105° kak 60°+ 45°, perunciure sin 105°.

10. Yopocture:

tgt - cos(—t) +sin(z +t)

2 BapuaHT
_ 2
1. Belumcioure: — arcsin (7) +0,5arctg (-3 )
J3 1
2. Brprumcnure: — arcos (- —-) + arcctg (—
(-57) +arcetg ()
3. Pemmre ypaBHeHue: Sin X +£ =0

4. Pemute ypaBHeHue: g (X+%)=\/§

5. YkaxuTe ypaBHEHHE, KOTOPOMY COOTBETCTBYET PCIICHHE: x = % +mm,meZ.
1ctgx=-1; 2)cosx=0; 3) cosx=-1; 4)tgx=1
%,

6. Ha xakom M3 pUCYHKOB ITOKa3aHO pelIeHHe HepaBEeHCTRA: SiN X 27 :

1) 2

/ﬁ
N

S
PANY,




X .
7. Pemmre ypaBHEHHE: 2COS§—«/§ (sin5x+2)=0

8. Pemmre ypaBHEHUE: 2c0s” X +CosX —1=0

9. Ipencrasus 15° kax 45°— 30°, Beruncure cos 15°.

10. Yopocture:

ctgt -sin(—t)+cos(2z —t)

KoHTpoJibHBIE BONPOCHI:
1. TonHsiTust 0OpaTHBIX TPUTOHOMETPUUECKUX (YHKIIUNA?
2. CpoiicTBa 00paTHBIX TPUTOHOMETPUUECKUX (DYHKITHIA?
3. Ilousarue TpuronomeTpun?
4. TpuroHoMeTpu4eCcKue ypaBHEHUs, HEPABEHCTBA?
5. OCHOBHBIE TPUTOHOMETPUUYECKHUE TOXKIECTBA?

IIpakTnueckoe 3ansaTue Ne 32

Tema: ['paduueckas unTepnperanus.

Heanb: paccMOTpeTh NOHATHS «TPpAPUK QYHKIMIY, «PYHKIUOHATbHAS
3aBUCUMOCTb», OCHOBHBIE TPUMEPHI (DYHKIIMOHAIBHON 3aBUCUMOCTH

Teopernueckuii MaTepuall

I'padpuk pyHkuun

Oynkums u rpaduk (GYHKIUNA - ITO TMOHATHS, KOTOPBIE HCIONB3YIOTCS
MpPaKTUYECKU B Kaxaod obsactu 3HaHuU. C (yHKIMOHAIBHOM 3aBHUCHUMOCTHIO
KOKIbI M3 HAc CTAJKUBAETCS JaKe TOrJa, KOrjJa MIpOCMaTpuBaeT MPOrHO3
HOro/ibl, TOCKOJbKY Ha MHOTHX caiTax IIOKa3bIBalOT TrpaduK 3aBUCUMOCTH
TEMIEPATypbl OT BPpEMEHH WM JHEW. Bo MHOrMX rpymmax B COLHMAIbHBIX CETIX
MOKHO TPOCMOTPETh CTaTHCTUKY IIOCEIIEHUNH TPYHIbl - BCE 3TO OOBICHSET
MaTeMaTHKa, 8 UMEHHO (DyHKLHUH.



YrtoObl 3a71aTh (PYHKIIMIO HA KOOPAWHATHOM IJIOCKOCTH, HEOOXOAMMO 3a]1aTh
MPOU3BOJIbHOE 3HAYEHUE AapPryMEHTa, IO KOTOPOMY pAacCuMTaTh 3HAYEHUE
¢yHkuu. Ecam Takux TOYEK Ha IJIOCKOCTH OyJeT 3aJaHo OeCKOHEYHOe
MHO>KECTBO, TO MbI MOJy4YuM Tpaduk 3amaHHod (yHkiuu. Yem Ommxe OymyT
OpaThbCsl TOUKM APYT K APYTY, TEM TouHee OyeT rpaduk.

POyHKIHOHAJIBHASA 3aBUCUMOCTB - (hOpMa YCTOWUYUBOM B3aUMOCBSI3U MEKIY
OOBEKTUBHBIMU SIBJICHUSIMM WJIM OTPAXAIOUIMMH UX BEIWYMHAMH, IPU KOTOPOM
WU3MEHEHHUE OJIHUX SBJICHUN BBI3BIBAET ONPEEICHHOE KOJIMYECTBEHHOE N3MEHEHUE
npyrux. OO0bekTuBHO @. 3. MPOSIBISIETCS B BHAE 3aKOHOB W OTHOIICHU,
00alalolX TOYHOW KOJMYECTBEHHOM OMpeNeleHHOCThI0. OHU MOTYT OBITh B
MIPUHIINIIE BEIPAYKEHBI B BUJIC YPABHEHU, OOBEAUHSIIONINX JAaHHbIC BETHUMHBI U
SBIICHUS KaK (PyHKIHIO U apryMeHT. @. 3. MOXKET XapaKTepru30BaTh CBSI3b:

1) Mexay CBOMCTBAMH M COCTOSTHUSIMA MAaTE€pUAIbHBIX OOBEKTOB U SBJICHHIA;

2) Mexay caMUMU OOBEKTaMH, SIBICHUSIMHU WIM JK€ MaTepHaIbHBIMU
CHUCTEMaMHU B pPaMKaXx LIEJIOCTHOM CUCTEMBI 00JIee BBICOKOTO MOPSIIKa;

3) Mexny OOBEKTUBHBIMU KOJIMYECTBEHHBIMU 3aKOHAMM, HAXOISALIUMUCS B
OTHOILIEHUHU CyOOpAMHALINY, B 3aBUCUMOCTH OT MX OOLTHOCTH U c(pephl AEHCTBUS;

4) Mmexny aOCTpaKTHBIMM MAaT€MaTUYECKUMH BEJIMYMHAMHM MHOKECTBaMHU,
(GYHKIUSAMU WK CTPYKTYpaMu, 0€30THOCUTENBHO K TOMY, YTO OHH BBIPaXKaloT.

Kniou k Hebonvwoti mamemamuueckoii npooieme

OTMeTuM, 4TO HE BCIKYIO (DYHKIIMOHAJIBHYIO 3aBUCUMOCTD YAA€TCS BBIPA3UTh
KpaTkoil (popMyioif, Mbl HE Clly4allHO B KauecTBE MpPUMEpa MPEAOCTABISIEM BaM,
KJIIOY OT JIBEPHOTO 3aMKa: ceiddyac OH B OYKBaJIbHOM CMBICIIE CIIOBA IMOCITYXHUT
KJIFOUOM K HEOOJIBIION MaTeMaTW4ecKod mpolsieme, K KOTOpPOM Hac MOABOJUT
Oecena o (yHKUMAX. 3HAETE JIM Bbl, KAK TaKUM KIIFOUOM OTKPBIBAETCS JIBEPHOMN
3aMOK? YUTO NpOHUCXOAUT BHYTPU ITOTO CIIECAPHO-MEXAHUYECKOIO YCTPOMCTBA,
KOI'/Ia Bbl BCTABIIIETE KJIKOY B 3aMOYHYIO CKBOXKHMHY M JIEJIAETE MOJ0KEHHOE YHUCIIO
000poTOB?

bl |
(s b o
SN

YToOBI 3aMOK OTKPBLICS, HY>KHO MPOBEPHYTh OapabaH, B KOTOPOM cCJieJiaHa
ckBakuHa. Ho aToMy mpensTcTBYIOT IITHU(THI, CTOSIINE TECHBIM CTPOEM BHYTPH
CKB)KHHBI, CKOJB3SIINE BBEPX-BHHU3. Ka1plii 3 MTU(PTOB HYKHO TMOJHITH Ha
TaKyl0 BBICOTY, YTOObI MX BEpXHHE TOPIbl OKA3aJHCh BPOBEHb C MOBEPXHOCTHIO
Oapabana. Eciu oHM BBICTYHST 3a Hee, TO BOWAYT B Mpope3b OOOWMBI,
pPacHoJIOKEHHYIO TOYHO HaJ 3a0YHOM CKBaXUHOW; €CIM HE JIOCTUTHYT
MOBEPXHOCTH OapabaHa, TO W3 MPOPE3U OOOWMBI HAXOIAIIMECS TaM MTH(THI
BJIBUHYTCSI B 3aMOYHYIO CKBaXWHY. I B TOM W B JIpyrom ciy4ae BpalieHUE
Oapabana OyJeT 3aCTONMOPEHO.

[[ITudTh B 3aMOYHON CKBaKUHE MOJHUMAET KJIIOY, BABUTaeMbIi B Hee. [Ipu
ATOM BBICOTA KaXKJI0ro mTU(Ta, OyAydd CIOKEHA C BBICOTOM Mpoduiia Kiroya B



COOTBETCTBYIOILIIEH TOYKE, MOJDKHA JaThb B CyMMe auameTp Oapabana. Tombko
TOT1a OH IPOBEPHETCS.

Hy a npuuem 3aech pyHkuus? Jla mpuTom, 4To, ¢ TOUKU 3pEHUSI MaTeMaTHKa,
BCS ATa MEXaHMKA €CThb HE YTO MHOE, KaK OIepalus CIOXKEHHs IBYX (DyHKLHUM.
OnHa U3 HUX — 3TO npoduiib Kiroya. Jlpyras — JIMHMS, OYepUrBaroLiasl BEpXHUE
TOPLBI IITUPTOB, KOT'/1a 3aMOK 3a1epT.

Omnepanusi ciaoXeHUs: QYHKIMI COCTOUT B TOM, YTO B KaXJOH TOUYKE W3
o0mieil 00macTH WX OMpeNeNeHHUs K 3HAUYEHUIO0 OMHOM (pyHKUMM TpubaBiseTcs
3Ha4YEeHUE APYroMu.

3or0moe npasuno mexanuxu

Bcsi  Oorareiimias ceMbsi MEXaHU3MOB, OKPYXAIOIIMX COBPEMEHHOTO
YeJI0BEKa, HAUMHAJIACh KOTJIa-TO ¢ CEMU MPOCTHIX MAllKH. J[peBHHE 3HAIM pbIYar,
OJOK, KJIMH, BOPOT, BHUHT, HAKJIOHHYIO IUIOCKOCTh M 3yOuaThle Kojeca. OTH
HEXUTPBHIE 110 TENEPEIIHUM IPEACTABICHUAM YCTPOWCTBA YMHOXKAIU CHILY
yesioBeka. Ho, BO CKOJBKO pa3 BbIMIpacllb B CHUJIE — BO CTOJIBKO JK€ pa3
IPOUTrpaciib B pacCTOSHUU. Tak TIAacUT 30JI0TOE MPABWIO MEXAHHKH,
3aKJIoyarolee B ce0e TEOPUI0 CEMU HpOCTLIX MalIuH.

['padux, HpI/IBCI[CHHHﬁ Ha JTOM CTpPAHMWIE, €CTh HArJSHOE BBIPAKECHUE
3HAMEHUTOr0 MpaBuia. [0 ropu3oHTanbHOW OCH OTJIOKEHA CHUJia, C KOTOPOW,
HaIlpuMep, HY’KHO JaBUTh Ha IJIEYO pblyara, yToObl MOAHATH 3aJaHHBIM T'Py3 Ha
3aJIaHHYI0 BbICOTY. [0 BEpTHKaIBbHON OCH — pacCTOSHUE, KOTOPOE MPOMAET NpHU
3TOM TOYKa MPUJIOKEHUs cuiibl. JIMHMS, Belpaxaronas Takyro (yHKIHOHAIBHYIO
3aBHCHMOCTb, Ha3bIBA€TCs TUIIEPOOIION.

3akoH 0OpaTHOM NPONOPLUMOHATIBHOCTU TJSAUT HAa HAC M CO IIKaJbl
paavonpueMHuKa. Bbl KpyTUTE pydKy HACTpPOWKH, W CTpPEJKa IBHKETCS BIOJIb
IIKaJbl, HA KOTOPOM JBa ps/ia YHCENl — METPhl M Merarepipl, JUIMHA BOJIH U HUX
yacToTa. JlJinHa BOJH pacTeT, yacToTa nagaeT. Ho mpucMoTpurech: npu JroooM
CIABUTE CTPEJKHU BO CKOJIBKO pa3 yBEJIMUYMJIACH JJIMHA BOJIHBI, BO CTOJIBKO K€ pa3
ynaja 4yacToTa.

['padux rUMEpOOSBI MOXKHO YBUIETH Ha JIaDOpaTOpHOM cToJie (hU3MKA,
JEMOHCTPUPYIOIIETO SIBJICHUS KaNWUIAPHOCTH. B IITaThBE HECKOJIBKO TOHKHX
CTEKJISIHHBIX TPYOOYEK, PAaCMOJIOKEHHBIX B MOPSAKE BO3pACTaHUS HUAMETPOB.
M3BecTHO, 4TO B TOHKOM KaHaj€ CMayuBaOIIAsl >KUAKOCTh MOJAHUMAETCS TEM
BBIIIE, YeM MEHbIIE ero auamerp. Iloaromy B caMOM y3KOM KaHajle XKUIAKOCTh
MOJIHSJIACh BBIILLE BCErO, B IPYrOM KaHalle, JUaMeTp KOTOpPOro B JBa pas3a OoJblile,
— B JIBa pa3a HWXKE, B TPEThEM, YTO TOJILE IEPBOrO B TPU pa3a, — B TPU pasa
HWKE U TaK JaJiee.

Nudopmarmonusiii Oym

Ceiiuac MHOTO TOBOpIT 00 mHPopManmoHHOM Oyme. Ilotoxk wmHbOpMmaruu
3aXJIECTBHIBAET: YTBEPKIAAIOT, YTO €€ KOJMYECTBO Y/IBAMBACTCS KAXK/IbIE IECSTh JIET.
N3006pa3um 3TOT npoliecc HAriasaHo, B BUIE IpaduKka HEKOTOPOH (DYHKIIUH.



-

[IpumeM 00BbeM MHPOPMALIMKM B HEKOTOPBIX rof 3a eauHuny. [lockonbky 3ta
BEJIMUMHA TOCIYXKUT HaM HA4YaJIOM JAJbHEHIINX MOCTPOEHUM, OTJIOXKHUM €€ Hall
HA4YaJIoM KOOPJAWHAT, B KOTOPHIX OYJIET CTPOUTHCS TpaduK, M0 BEPTUKATHHON OCH.
OTtpe3ok, BABOE OOMBIINI, BOCCTABUM HAJl €IMHUYOW OTMETKON TOpU30HTAILHOMN
OCH, CUUTAs], UYTO 3Ta OTMETKA COOTBETCTBYET IMEPBOMY JIECSITKY JIET.

Eme BaBoe OoyblIMiA  OTPE30K BOCCTABUM  HAJ TOYKOM  «JIBay,
COOTBETCTBYIOILIEH BTOPOMY JECATKY, €I€ BABOE OOJBIIUN — HAJl TOUKON «TpU».
Jexana 3a aexanoii— wu30paHHbIE HAMU 3HAYEHHS] apryMEHTa BBICTPOATCS IO
TOPU30HTAIBHOM OCH B TOPSJAKE PABHOMEPHOIO HApacTaHUs, IO 3aKOHY
apu(PpMETUYECKON MPOTrpecCuu: OIWH, JBa, TPHU, YETHIpE... 3HAUYCHUS (YHKIIUH
OTJIOXKATCA HaJ HUMH, BO3pacTas KaxIblii pa3 BABOE, — MO 3aKOHY
reOMETPUYECKON MPOTPECCUM: ABA, YETHIPE, BOCEMb, IIIECTHAIIATb...

36e30mublil epaghux

Cxonbko 3Be3/ Ha HeOe? OHUM U3 TIEPBBIX, KTO MOMBITAJICS TOYHO OTBETUTH
Ha 3TOT BOIPOC, ObUI ApeBHErpeueckuii actpoHoMm ['mnmapx. Ilpu ero xu3Hu B
co3Be3uu CKOpIHMOHA BCIIBIXHYJIA HOBas 3Be37a. [ unmapx ObLT MOTPSICEH: 3BE3/IbI
CMEpPTHBI, OHHU, KakK JIIOJAU, POXJATCa W yMuparoT. W drobwel Oynymiue
MCCIIEI0BATENN MOTJIU CJIEINTh 32 BOBHUKHOBEHHEM M yracaHueM 3Be3[, [ unmapx
COCTaBHJI CBOM 3B€3/IHBIN KaTtasor. OH HaCUMTaJ OKOJIO THICSUU 3BE3]1 U Pa30UiI UX
1o BUAUMOMY OJiecKy Ha miecTh rpynn. Camele sipkue ['urmapx Ha3Baj 3Be37aMu
MEpPBOM BEJIMYUHBI, 3AMETHO MEHEE IPKHE — BTOPOU, €IIE CTOJb K€ MEHEE SIPKUE
— TPEThEH U TaK jJajee B MOPAJIKE paBHOMEPHOTO yOBIBaHUS BUIAUMOTO OJiecKa —
JI0 3BE3/, €/IBa BUIUMBIX HEBOOPYKEHHBIM TJIa30M, KOTOPBHIM Obljla MPUCBOEHA
1IecTas BeJIMUMHA.

Korga y4yeHble mojgydusii B CBOE PACIOPSHKEHUE YYBCTBUTEIBHBIE MPUOOPHI
JUUIS. CBETOBBIX U3MEPEHUM, CTAJI0 BO3MOXHBIM TOYHO OMNPEACNSTH OJECK 3BE3/I.
Crajio BO3MOXXHBIM CpPaBHUTb, HACKOJIBKO COOTBETCTBYET JIaHHBIM TaKUX
W3MEPEHUN TPAIUIMOHHOE paclpelesieHue 3Be3]] 10 BUAUMOMY OJIECKY,
npou3BeieHHOE Ha ri1a3.O1eHKH TOTO U APYroro poja CBEIeM Ha OJJHOM rpaduke.
OT KaX101 U3 WECTU IPYI, HAa KOTOPbIE 3B€3/bl pacnpenenui [ unnapx, BO3bMeM
M0 OJHOMY THUNWYHOMY TipencraButento. [lo BepTHKambHOM ocu Oyaem
OTKJIaJIbIBaTh OJIECK 3BE3[bl B EAMHHUIIAX [ umnmapxa, TO €CTh €€ 3BE3IHYIO
BEITMYMHY, TI0 TOPU3OHTAIILHON — TOKa3aHus mpuOopoB. C KaKIbIM IIIaroM Io
IIKaJIe 3BE3/IHBIX BEJIMYUH MPUOOpP PErUCTPUPYET BO3pacTaHue OJecKka He Ha OJIHY
U Ty K€ BEJIMYMHY, KaK MOTJIO OBbI TIOKA3aThCs, @ MPUMEPHO B J[Ba C TOJIOBUHOM
pa3a. OOpa3HO TOBOpS, TJIa3 CPAaBHUBAET MCTOYHUKHU CBETA IO OJIECKY, 3a7aBasCh
BOIIPOCOM «BO CKOJIBKO pa3?», a HE BOIIPOCOM «Ha CKOJIbKO?». MBI oTMeuaeM He
aOCOJIFOTHBIN, @ OTHOCUTENBHBIN NpUpoCcT Ojecka. M korjga HaMm KaKeTcsl, 4TO OH
BO3pacTaeT WM yObIBAa€T PABHOMEPHO, B JICMCTBUTEIBLHOCTH MBI IlIaraeM IO €ro




IKajge Bce Oolee pasMaliMCTbIMU IIaraMu, IIOKpbIBAsA IIpU 3TOM IIOMCTHUHC
TUTaHTCKUU AUaIla3oH: B MHIUIMOH MHUJUIMOHOB pa3 pasjindaroTCia I10 6JI€CKy
HCTOYHHUKHN CBCTa, caMbIii CclIaOBId W CcaMbIi MOHIHI)IfI, BOCIIPUHUMACMBIC
‘ICJ’IOBG‘-IGCKI/IM TJIa30M.

[/
1

VIMeHHO B CHJTy OMHMCAHHON (U3MOJIOTHMYECKON OCOOEHHOCTH 3BE3IbI, SIPKO
ropsiye Ha HOYHOM HeOe, He BHJHBI THEM, TOHYT B OCJCHHUTEIHLHOM OJecKe
COJIHIIA, pacCesHHOM 10 HebocBoay. U TaMm U 3/1ech CHsIHHE 3BE31 AaeT OJHY U Ty
e 100aBKy K cBeTy ¢oHa. OgHAKO B IEPBOM Citydae (HOUYBIO) 3Ta J00aBKa BEIUKa
M0 CPAaBHEHUIO C MepllaHueM Heba, BO BTOPOM K€ (IHEM) COCTAaBJIIE€T BEChMa
HE3HAYUTENBHYIO JOJI0 OT COJNHEYHOro Onecka (MeHee YeM MIUIHApAHYIO JaxKe
JUIS caMbIX SIpKuX 3Be3m). OTTOro k€ W TOJOC COJIUCTA, KOTJa €ro IEeHHE
MOIXBATHIBACT XOP, TOHET B MHOTOT'OJIOCOM 3BYYaHHUH...

Mamemamuuyeckue nopmpemul NOC08UY

CoBpeMeHHass MaTeMaTHKa 3HAET MHOXECTBO (DYHKIIMH, M y KaXI0il CBOM
HEMOBTOPUMBIN OOJUK, KaK HEMOBTOPUM OOJIMK Ka)JIOr0 U3 MILIHAPIOB JIOJIEH,
KUBYHIMX Ha 3emiie. OJHAKO TMPU BCEM HEMOXOXKECTH OJHOTO YelloBeKa Ha
JIPYTOro y KaXXJI0T0 €CTh PYKHU U T0JIOBA, YIIK U pOT. TOYHO Tak e 00JIMK KaxXaou
(GYHKIMA MOKHO TMPEACTaBUTH CIOKEHHBIM M3 Ha0Opa XapaKTepHBIX jaeraneil. B
HUX MPOSIBIISIIOTCS OCHOBHBIE CBOMCTBA (DYHKIIUA.

DYHKIIUU — 3TO MaTEeMAaTHYECKHE MOPTPEThl YCTOMYUBBIX 3aKOHOMEPHOCTEH,
MO3HABAEMBIX YEJIOBEKOM. UTOOBI MPOMILTIOCTPUPOBATh XapaKTEPHBIE CBOWCTBA
GyHKIHNA, HaM TIOKa3aJloCh ©CTECTBEHHBIM OOpPATHTHCS K TOCIOBUIAM. Benpb
TTOCJIOBHIIBI — 3TO TOXE OTPAKCHUE YCTONYMBBIX 3aKOHOMEPHOCTEH, BRIBEPEHHOE
MHOTOBEKOBBIM OITBITOM HapOJIa.

.




8

«BbllIe Mepbl KOHb He CKaveT» Eciau npeIcTaBuTh TPACKTOPHUIO CKAadyLIErO
KOHS Kak Trpa@uK HEKOTOpoil (yHKIMH, TO BBICOTA CKAYKOB B IOJHOM
COOTBETCTBHHM C MOCJIOBHIIEH OyJ€T OrpaHUYEHa CBEPXY HEKOTOPOU «MEpPOi». ITO
OyzAeT 3HaKOMBIH rpaguK GyHKIIUN CHHYCA.

«IlepeceB Xxy:ke HegoceBa» YpO)kall JMIIb J0 HEKOTOPOW IOPBI PacTeT
BMECTE C IUIOTHOCTBIO IIOCEBA, Jajbll€ OH CHIKAETCS, MOTOMY 4TO IIpHU
YpPE3MEPHOM TyCTOTE POCTKM HAYMHAIOT TIOyIMIMUTh Apyr JApyra. OTta
3aKOHOMEPHOCTh CTaHET OCOOEHHO HArJsSAHON, eciu H300pa3uTh €€ rpaduxom,
I7ie ypoKail mpeAcTaBiieH Kak (yHKIUS IUIOTHOCTH MOCEBA. YpoXkail MaKCUMaJIEH,
KOI'Jla IoJIe 3acestHO B Mepy. MakcuMymM— 3TO HauOoJipliee 3HaueHHE (QPyHKIUU
10 CPaBHEHHUIO C €€ 3HAUEHUSIMU BO BCEX COCEJHMX TOUKaX. DTO Kak Obl BepIlMHA
TOPBI, C KOTOPOH BCE JOPOI'U BEAYT TOJIBKO BHU3, Ky/la HY IIArHHU.

«He kpyTO HauMHal, KpyTO KOHYa» M «I ops4 Ha MOYMHE, 1a CKOPO OCTHLD»

(YyHKUIHMOHAJIBHBIN 3aBUCHMOCTh MAaTEMATUYECKUN YpaBHEHUE

O6e QyHkuuM, 3aBUCAIIME OT BpeMeHHM, Bo3pacrtaroniue. Ho, kak BUIHO,
pacTu MOXHO MO-pazHOMy. HakjioH ogHON KpHUBOM MOCTOSIHHO YBEJIWYHMBAETCS.
Poct ¢yHKIMM ycHIUBaeTcs C pOCTOM apryMeHTa. Takoe CBOWCTBO (DYHKIUU
Ha3bIBAETCSA BOTHYTOCTBIO.

HakiioH npyroil KpuBoil HEM3MEHHO yYMeHbIaeTcs. PocT gpyHkiuu cnadeer ¢
pocToM apryMeHTa. Takoe CBOMCTBO (PYHKIIMU HA3bIBAETCS BHITYKIOCTBIO.

IIpakTUyeckast 4acTh:

IHpumepsbl PYHKUMOHAJBHBIX 32aBUCUMOCTEH B peajibHbIX Mpoueccax M
SIBJICHUSIX

1. laBaiiTe paccMOTpHUM MPOLECC Pa3BUTHs peOEHKA HAa MPOTSHKEHUHU MEPBBIX
ISTH MECSIEeB JKU3HM M 3alMileM JaHHble B Tabnuiy. B pesynapTate 3TOrO
MOJYy4HM:

Bozspact | O Hegens | In M. 3 4. BT 8
Poct_cMm | 53 58 61 64 66

N
L




A Teneps naBaiite o ocu OY HampaBuM pocT pebenka, a mo ocu OX ero
BO3pacT. B pesynpTare paccTaHOBKM M COCAMHEHUS TOMYYUBIIMXCA TOYEK
MOJTyYHM:

52
bo /

- /
S6

54 A

Pocr

—y—y
82
S0
1 2 3 1 mecay 2 3 4 s
HEAENA Hepenu Hegenmn MECAUA MeCRUd Mecaua Mecaues

Bo3spacr

2. JlocTaTOYHO SPKUM MPUMEPOM (PYHKIIMOHATHHONW 3aBHCUMOCTH SIBIISIETCS
kapauorpamma. OHa IOKa3blBA€T MHTEHCHMBHOCTb M YacCTOTY COKpALICHUMN
CEpJI€YHOU MBIIIIBI BO BPEMEHU.

3. A Tenepp naBaiiTe paccMOTpuM mpumep u3 usuku. [IpencraBpre cebde,
4YTO JIeJ HarpeBalOT JO0 TEMIIepaTypbl IUIaBJICHUSA, 3aTeM O0e3 HW3MEHEHUs
TEMIIEpaTypbl MPOUCXOAUT Pa3PYyLICHHUS] KPUCTAIMYECKON PELIETKH, TO €CTh OH
HauMHaeT muaBuThes. [lociie 3Toro Bogy HauMHaIOT HarpeBaTh 0 00Jiee BHICOKOM
TEMIIepaTyphbl, a 3aTEM HAUMHAETCSI OOpaTHBIN MpoLIEcC.

Bce BhllieonrcaHHOE MOXKHO MPOWIITIOCTPUPOBATH HA TpauKe:

L

40

—1

20




KoHTpoJsibHBIE BONIPOCHI:
1. ®yHKMOHaNbHAS 3aBUCUMOCTH?
2. I'padbuku QyHKIINNA?



IIpakTnyeckoe 3ansiTue Ne33

Tema: Mccnenoanue pynkuuu. CBOHCTBA JIMHEHHOM, KBaIpaTUUHOM, KYCOUHO-TMHEHHON 1

npoOHo-nrHEHHON (yHKIMU. HenmpepsIiBHBIE U TepHoAnYecKHe (HYHKIIUH.

I.[e.m;: OLICHUTDH 3HAHHWA YUalIUXCs, BBIABUTH HCIOUCTHI TP U3YYCHUHN MaTCpHaia

Bapwant 1
B1. st dyskumun f(x) = 241 - x ~ |x| naiaure snavenne
[(3).
OrseT:

B2. Ha pucynke npusesieH rpadmk dyukinm y = f(x). Onpe-
NeJINTE WIMHY NPOMEXYTKA, KOTOPHI# sBasercs 061acTsio
onpejaeneHus GyHKIUAHU,

4

=2 L
' S 5 x

Orser:

B3. /Lna dyskunn f(x) = 2 - 3x, umeowei D) = [-2; 4],
VKAXKHTC [JUIMHY [TPOMEXYTKA, KOTOPHIH sianserca obnacTbio
IHAYCHMH DYHKLMH,

OTseT:

B4. Hailaure HaMMEHBIIYIO BEIHYHHY, BXOAALLYIO B 0BAacTh
3HAYCHUH QYHKUHH

f(x) =2 -4x~11.

Orser:

C1. Hailaure obnacts onpeacacHust GyHKUHH

f(x)=d9-x’ —Tsx;.
2
x*+3x-4
Oreer:

C2. UasectHo, uto f(3 - x) = 2¢ + 3x - 1. Haitaure pynx-
uno f(x).

OTeeT:

6



IMpakTnyeckoe 3ansiTue Ne34

Tema: CpoiicTBa u rpaduK U CHHYca, KOCUHYCa, TaHTeHca U KoTaHreHca. O0paTHbie QyHKIUU U

(O8]

(O8]

. Tlocrpoiite rpaduk Gpynxuun:
. [TocTpoiite rpaduk GyHKIUN:

. HaiinnTe MHOKECTBO 3HAUCHUH (PyHKINH
. Haiinute Haubosnbliee 1 HauMeHbIee 3HaUeHHE (QyHKIIUU

. [Toctpoiite rpaduk GyHKINU:

. Haligute MHOXXeCTBO 3HaYeHM pyHKIIUN
. Halinute HanGomnbiiee u HaMeHblIlIee 3HaYeHHe QYHKIIUN

. Haiiure HanGonblee 1 HauMeHbIIee 3HaYeHne GyHKIuU

ux rpapuku. OGpaTHbIe TPUTOHOMETPUYECKHE (PYHKIIUU
Heab: 3akpenuTh HaBBIKK HCCIICOBAHUS TPUTOHOMETPHYECKUX (DYHKIIUH.

Bapmuanr 1
=s5inx+3

y=cos [Ix—£.||
3]

y=cos [ x+%:|+ 7

y=—4 cos|x—m|-3

T ]
,— o -7
. Haiigute HanGonbinee 1 HauMeHblIee 3HadeHue QyHkuu & — 11X +3 ya OTpe3Ke [ N

x—£||

. IToctpouTts rpaduk GyHknuu y = Sin ' 6.2

Bapuanr 2
. Tloctpoiirte rpaduk ynxmm: V=05 X—2
;y':sin[ x+£|
G|

J-':sin[lx+;:|+5

y=3 sin|I x+%:|+2

=cosx—1 y, orpeske ™,
H 1
}{+_|

. IToctpouts rpauk ¢pyHKIMU y = COS ' 21 42

IIpakT4eckoe 3ansaTue Ne 35

Tema: [IpeoOpa3zoBanus rpaduka ¢pyukiuu. ["apmonnueckue konedbanusd. [Ipuxnanaeie 3agaun.

Hean: Hayuntbest BeIONHATE TpeoOpazoBanus rpadukoB QyHKIUN

BAPUAHT 1



How

Hw

Ha 3aiaHHBIX MHTEpBaAJIaX MOCTPOUTH TpaUKN yKa3aHHBIX QYHKINUHA (B OJHOU CHCTEME
KOOPJIMHAT)

. Jlunum rpadukoB crenaatb MAKCUMaJIbHO TOJICTBHIMH, LIBET U3MEHUTH Ha 0o0Jiee MOIXO SN 110
CMBICTTY

Vnamute ocu OX u OY u noamucu K HUM

Y nanuts Jieresny

[TokazaTe paboTy yUHUTEIIO

1 \
y =- —(X'*‘S); + 2
1) 1 Ha npomexyTke [-9; -1];
2) ¥ = 0.5x" +1,5 Ha npomexyrtke [-1; 1];
1 5
V =- — (X - S)h + 2
3) 16 Ha npomexytke [1; 9];

1 )
= (x+5) -3
y 4( )

4) Ha npomexyTke [-9; -1];

y ==(x- 5)"- 3
5) 4 .
6) y:ﬁ— (X+?)h

¥ =5 (x- 7)°

Ha poMexyTke [1; 97];
Ha npomexytke [-9; -6]

Ha nmpoMexyTke [6; 9]

BAPUAHT 2

. Ha 3amanHbIX HHTEpBajgax MOCTPOUTH I'paUKH yKa3aHHBIX QyHKIUHN (B OJHON CUCTEME
KOOpP/IMHAT)

. JIunum rpagukoB creaaTb MAKCUMaJIbHO TOJICTBIMH, LIBET U3MEHUTH Ha 00Jiee MOIXOSAIINN 1O
CMBICITY

Ynamute ocu OX u OY u nmoanucu Kk HUM

Y nanuts Jiereny

[TokazaTs paboTy y4HuTEIIO

|
Yy =-—X + 12
1) 18 Ha mpomexyTke [-12; 12];
1 9
y =- ——(X+8)h +6
2) 8 Ha npomMexyTke [-12; -4];



| B :
_y == — X -+ b
3) 8 Ha poMexyTke [-4; 4];

y =- 1()(- 8)"' +6
4) 8

5) Y :2(X +3)& -9 Ha npomexyrtke [-4; -0,3];
6) y =1,5(x +3)2 - 10

Ha IpoMexyTke [4; 12];

Ha npomexyTke [-4; 0,2]



IMpakTnyeckoe 3ansitue Ne35
Tema: «[IpeoOpazoBanus rpaduka pyHKIMU. ['apMoHUYECKHe KoIeOaHus»»

Leab padoThl: TPUMEHUTH YMEHUS O BBIIIOJIHEHUIO ITpeoOpa3oBanuii rpadukoB QyHKIUH.

3ajiaHue:
| Bapuant Il Bapuant
1. IToctpouts rpaduiku GyHKIIHMA.
v
Vv =cos2x yEeesy
a) ~ T~ T a) -
¥
.:I" = Ig ; p— rg"ﬂ -
0) - 6) ¥ =IE=%
v - v H
p) = COSX 1 g) =2+sinx

) Ny =||:|:us J.‘I

r) V= |5i11 _T| .

2. HaiiTu Bce KOopHM ypaBHEHUs, puHa yiexariue otpesky [0; 3x] :

3

sin ¥ =—— cosx =
2

""|‘|{:ﬂ

3.Haiitu Bce peleHus HepaBEeHCTBA, MpUHaUIeKanme oTpesky [0; 3x] :

51'111’::-7- COSX > —

IIpakTuyeckas pa6ora Ne36
Tema: [lokazaTenbHble, JorapupMUUECKUE, YpaBHEHHI, TPUTOHOMETPUYECKHUE YPABHEHUS.
Heas padorsl: 1. KoppekTupoBaTh 3HaHUS, YMEHUS U HaBBIKU B TeMe: «Pemenune
NoKa3aTeIbHbIX, JIOTapU(PMUUECKUX YpaBHEHHUH , TPUTOHOMETPUUYECKUE YPABHEHUS».
2. 3aKpenuTh U CHCTEMATU3UPOBATh 3HAHUS 110 TEME.
O0opynoBanme: HHCTPYKIIMOHHO-TEXHOJOTUYECKUE KapThl, MUKPOKAIbKYJIATOPHI.
IHopsinok BbINMOIHEHHUs PA0OTHI:
1. U3yunTh namMATKY AJIS pelIeHus JorapuMU4ecKux ypaBHEHHH U HEPaBEHCTB.
2. VI3yunThb ycioBHe 33JaHUH ISl TPAKTHYECKONW PaOOTHI.



3. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI.
4. ObopMuTh OTUET O padoTe.
IHamsaTka ns pemieHui JJorapupMu4ecKux ypaBHeHHH

X —sulpaxceniie c nepeMentoll, a,b —yucia a=0a=l

, IpuyeM

1. YpaBHeHne Buja log,x=b

Pemmts paBHOCHIIBHOE ypaBHEHHE = 2 ;

2. YpaBHeHuUe BHjIa log,a=b

a) maitru OJ13: * >0, x =1

b _
0) penTh ypaBHeHue ~ =< ;

_ )
B) BBIOpATh U3 KOPHEH ypaBHEHUS — 015

3. YpaBHeHue BHIA log,b=x

Pemnts ypaBHEHNE OTHOCUTEIBHO IIEPEMEHHON, BXOASIIECH

B BBIPAKCHHUE C IEPEMEHHOM.

[Tpu pemennu orapuMUIECKUX ypaBHEHHH MMOJIE3HO MOMHUTH
HEKOTOpBIE CBOMCTBA JIOrapu()MoB:

lsg. b _
=5 . ocHOBHOE JTOrapH(pMIYECKOE TOKIECTBO
log 1=10 ; log,a=1 :

- log_ —=log_x—log_1
, . , & a & &g
log;\xy)=log x+log, v . ) ,
i log , x
[ M =31-1 c 'rﬂga""x:—
o0g,x =n-log,x . no
1 1
log .b=—log b log b=
# . log, a
N ) )
log_b
log, b=—
log_ a
=¢ = - popmyna nmepexoqa K HOBOMY OCHOBAHHUIO

3ameuanue:; £ JecATUYHBIHN Jorapudm (1o ocHoBanuo 10)

1%~ HarypanbHbIii gorapudM (1o ocHoBaHMO € )
[Ipu perreHnu T0rapupMUIECKUX YPABHEHUH IPUMEHSIFOTCS TAKKE
METO/IbI JJOrapu(GpMUPOBAHHS M OTCHIIMPOBAHHSL.

BapuaHTBI NPAKTHYECKOH YaCTH:

Bapuanr 1.
log,(x—15)=4 . 6) lg(2x)+Ig(x+3)=lg(12x—-4)

1.Pemuth ypaBHeHue: a)

Fg: x+2lgx=8
B) .

2. Peminth HEPAaBEHCTBO: A) log;(4x+1) > -1
3. Pemuts HepaBeHCTBO: 4°°2%<0,25.

Bapuant 2
. Permure ypasrenus: a) log,|5x+6)=0 - 6) log-|4—x|+log,|1-2x)=2log, 3 .

fogs; x—logs; x~ =3
B) 2 2 .



—2x|==-2

L

Fﬂg na [].
2.PemnTe HEPABEHCTBO: st

3. Pemmure Hepasenctso: 0,4%%71>0,16.

KoHTpoJibHbIe BONPOCHI

1. Kakoe ypaBHeHue Ha3bIBaeTCs Jorapudpmuueckum?

2. Uto Ttakoe HepaBeHCTBO? UTO sIBJISIETCS pelIEHUEM HEpaBEHCTBA?
3. Kakoe HepaBeHCTBO Ha3bIBaeTCA Jorapumuueckum?

4. Yro Ha3bpIBaeTCA PEIICHUEM HEPABEHCTBA C OJHON IIEPEMEHHOM?

IIpakTnyeckoe 3ansitue Ne37

Tema: «IlapanienbHoe NpOEKTHPOBAHUE U €TI0 CBOWCTBA. B3anMHoE pacnosiokeHue
IIPOCTPAHCTBEHHBIX (PUTYP»

Iesn: 3akperienne TeMsl «[lapanienbHoe NPOEKTUPOBAHUEY, IPUMEPBI TPOCKINI HEKOTOPHIX
duryp.

Bapuanr 1

1. Kakum o6pa3om cienyeTr u300paxarh IPOCTPAHCTBEHHYIO (GUTYpY Ha MIIOCKOCTH?

2. Hepe‘lI/ICHI/ITB OCHOBHBIC CBOMCTBA mapaajicJaIbHOI'O IIPOCKTHUPOBAHUA].

3. Ecnu mmockocTs TpeyroiabHUKA MapajuiesibHa INIOCKOCTH IPOEKTUPOBAHMS, TO €r0 MPOSKIUEN
Oyzner

4. Eciu pOEKTUPYIOT 2 Mapajuie/ibHbIe MPMbIC @ U D, TO UX MPOEKIMSIMHU OYAYT 2 TOYKH, €CITH
9TH MPSIMBbIE MapaUICIbHbI TMHUN POeKTUpOoBaHus |. BBIMOIHUTE pUCYHOK.

5. MOFYT JIW ABC MNEPCCCKAOIMUECH ITPAMBIC ITIPOCKTUPOBATLCA B ABC IICPCCCKAIOIIUCCA HpHMHe?
OTBeT HOSICHUTD PUCYHKOM.

Bapmuanr 2

1. Kakoe cooTBeTCTBHE HA3bIBACTCS MapauIEIbHBIM POSKTHPOBAHMEM Ha TIIOCKOCTH fB B
HarpaBJICHUU MPSIMOii |?

2. Ecnu npsimasi napaiesibHa JIMHUM POSKTUPOBAHUS, TO €€ IPOEKIHS —

3. Tpeyroasauk ABC siBisiercs mapajuienbHOM npoekuueit tpeyronbauka AB1C Ha
IUIOCKOCTh 7T B HANPABJICHUH MPSIMOiA |. BBIONIHUTE pUCYHOK.

4. Ilpoekiue TpeyrojabHUKA ABISETCA OTPE30K, €CIIU MIIOCKOCTh TPEYTOJIbHUKA MapajljielbHa
JMHUM MPOEKTUPOBaHus |. BBIMOIHUTH PHCYHOK.



5. Moryt i1 1Be nepecekaroimecs npsiMble IPOEKTUPOBATHCS B NapaljiesibHble NpsiMble? OTBET
000CHOBATE.

Bapuanr 3
1. IIpuBectu npumepsl napaiesIbHbIX MPOEKLIUH.
2. Ecnu npsiMasi He napajuiebHa JIMHUY IPOEKTUPOBAHUS, TO €€ IPOSKIUS —

3. Ilpoexnueii TpeyroiabHUKA SBISETCS , €CJIM IJIOCKOCTh TPEYTOJIbHUKA MapajlielbHa
JIMHHUH TPOEKTUpoBaHus |.

4.PaccMOTpUM TMapajuieIbHYIO MTPOEKITMIO MpaBMiIbHOTO mectuyronbHuka ABCDEF ¢ nenTpom B
touke O (Touka O — Touka nmepeceueHus JUaroHaIei MPaBUILHOTO MIECTUYTOIHHHKA).
BBINOHUATE PUCYHOK.

E 0

B

Bribepem kakoi-uuOynp TpeyroiabHuk, Hanpumep, AOB. Ero mpoekuueii MoxxeT ObITh
tpeyroiapHuK A'O'B' Ha TIIOCKOCTH 7T, UMEIOIINE TIPOU3BOJIBHYIO (hOpMY. BBIMOIHUTE PUCYHOK.

e
o

- lanee ornoxxum O'D'=A'0O"' u O'E'=B'O".

E’ n
o
5

- Teneps u3 Touek A' u D' mpoBeaem npsiMble, mapaiiensHbie psimoid B'O';
- u3 Touek B' u E' mpoBenem npsimble, napamienbabie mpsmoit A'O".
-Touku nepeceyeHust COOTBETCTBYIOIIUX MPsMbIX 0003HauuMm F' u C'.

- lectuyronsnuk A'B'C'D'E'F' u 6yzaer nckoMoii mpoekiuei npaBuiIbLHOro
mectuyronbanka ABCDEF.

5. MoryT 11 J1Be nepecekaromuecs npsiMble MPOeKTUPOBATHCS B O/IHY NMpsiMyto? OTBET MOSCHUTH
PUCYHKOM.

Bapmuanr 4

1. B yem 3axiouaercs METO MapajuIeIbHOTO MPOSIUPOBAHUA?

2. Kakue Gurypsl SBISIOTCS TapaJIeIbHOW MIPOEKIHEN TpeyroJbHUKa?
3. Kakas ¢urypa siBisieTcst mapajuieIbHON MPOEKIUEH OKPYKHOCTH?

4. Ilpoekiue TpeyrojabHHUKa SBISETCS MPOU3BOJILHBINA TPEYTOIbHUK, €CITU MIIOCKOCTh
TpEyroJibHUKA HE MapajuielibHa TMHUH TPOeKTUpoBaHus |. BeIMoOMHUTE pUCYHOK.



5. Moryt 11 Be epeceKaroIuecs IpsiMble IPOEKTUPOBATHCS B IPSIMYIO U TOUKY Ha HEN?
OTBeT NOACHUTH PUCYHKOM.

IIpakTuyeckoe 3ansaTueNe38
Tema: PaziiuuHble BUIbI MHOTOTPAaHHUKOB. CevyeHnsl, pa3BepTKH MHOTOTPAHHUKOB. Buabl
CMMMeETPHIi B IPOCTPAHCTBE.

Leapb padoThi: B X0JI€ BBIIIOJIHEHUS IPAKTUYECKOM pabOThl IPUMEHUTh TEOPETUUECKUE 3HAHUS
10 BBITTOJIHEHUIO apU(PMETUIECKUX JICHCTBUIA HAJl YUCIIaMH, COUETast YCTHBIE U ITUCbMEHHBIE
MIPUEMBI Ha MIPAKTUKE

3aKpENUTh 3HAHUS U COBEPIICHCTBOBATh YMEHUS B PELLICHUU N'€OMETPUUECKHUX 3a]1a4 Ha
IPOCTPAHCTBEHHBIE (PUTYPHI.

OcHameHue: MTHCTPYKIIMOHHAS KapTa, JIMHEIKa, KapaH1all.

IHopsinok BbINOJHEHHUS PA0OTHI:

1. OTBeTUTH HAa KOHTPOJIbHBIE BOIIPOCHI

2.M3y4nTh TCOPETUUECKUIN MaTEpHUal.

3.PaccmoTpeTh npuMepsl pelieHus yIpaKHEHUH.

4.1To HeoOX0aMMOCTH 00paIATHCS K IPENoAaBaTeIIo.

5. OpopMuTh OTUET.

KonTposbHbIe BOPOCHI:

1). 3anucath popMyy HaXOXKACHUS IS IPU3MBI.

2). 3anucath GOpMYIy HAXOKICHUS ISl TUPAMU/IBL.

3).3anmcath GopMyITy HAXOXKISHUS IS IPSIMOM M MPABUIILHON TTPU3MBI.

4). 3anucatb GOpMYJTy HAXO0XKICHHUS IS TPABUIIbHON TTUPAMU/IBL.

Teopernveckast 4acTh:
1. Hapucoseamp napannenenuned. 3anucams u nepevyuciums ce 6epuiutbl, peopa u 2panu
napannenenuneoa.
Pemenne:
1)Bepmmmnst: A, B, C, D, Ay, By, Cy, Da.
2) Peopa: AB, BC, CD, DA, A1By, B1Cy, C1D1, D1A1, AAy, BBy, CCy, DD:1.
3) I'panu: ABCD, A1B1C1D1, ABB1A1, BCC1B1, CDD1Cy1, ADD:A:.

2. ABCDA1B1C1D1 — npamoyzonsnsiit napannenenuned, cmopomsl ocnoganus komopozo 10
em u 15 em, a e2o 6okoeoe pebpo pasno 6 cm. Hatimu napannenenuneoa.

Jano: ABCDA:1B1C1D1 — npsiMOyTOJIEHEIH MapaieenuIie]]

AB=10 cm, BC=15 cm, AA1=6 cm

Haiitu:

Pemenue:

Omeem:

3. B ocnosanuu npagunvnoit nupamuovt — mpey2oabHuK co cmoponou 12 cm. Beicoma
2 ooxoeoiut zpanu pasna 20 cm. Haiimu nupamuouol.
Jano: SABC — mpaBwibHas upaMuia
AB=12 cm, SK=20 cm
Haittu:
Pewrenue:



Tak Kak B OCHOBaHUU IIPaBUJIbHBIN TPEYTOJIIbHUK, TO , OTCIOJIA CIELYET

- Omeem:
BrInosiHUTE CAaMOCTOSITENBHO:

Buvinonnums 3adanus no éapuanmam:

Kaxkoii MHOTOYT0JIbHMK ¢ HAU0O0JIbIIMM YHCJIOM CTOPOH MOYKET MOJYYUTHCS B CeYEeHUH
TeTpa’dapa?

l.1mecTuyroabHUK

2 .HCTBIPCXYT'OJIbBHUK

3.ISTUYTOJIbHUK

4. TpeyroJbHUK

Kakoif MHOTOYyro/ibHMK ¢ HAaM0OJIBIIUM YHCJIOM CTOPOH MOKeT MOJYYUTHCH B CEYEeHHUH N-
YroJbHOM Npu3MbI?
1.n — 1-yronbHuk

2.N + 2-yroabHUK

3.n + 1-yroibHuK

4.N-yroJbHUK

Mooxker i1 B cedeHUH Ky0a A...D1 IIIOCKOCTHIO NOJYYUThCH KBagpaT?
A) na, HanpuMmep, CeYeHHe, MPOXOIAIlee uepe3 BepIInHbI Kyda a, a1, ¢

b) ner

B)na, aTo mro6oe ceuenne, nepreHANKYIIpPHOE TPaHu KyOa



[Nna, aTo M0b0e ceueHune, mapaieTbHOe TpaHu Ky0a

Mo:ket Jiu B ceueHHH Ky0a A...D1 IJIOCKOCTHIO MOJYYUThCS PABHOOeIPEeHHbIN
TPeyroJbHUK?
A)na, HanpuMep, ceueHHe, MPOXOIAIIee Yepe3 BEpIINHBI Ky0a a, a1, ¢

b)na, Hanpumep, cedeHue, Mpoxo/Isiiee yepe3 BepunHy Kyba a1 u Touku e, f — cepenunbl
pebep as u 6c

B)na, HanprMep, cedeHue, Ipoxo/Isiiee Yepe3 BepuInHy Kyba 61 1 Touku €, f — cepenunbl
pebep as u 6c

[Nuer

ITocTpouts ceuenne
Tpeyronbuoit nupamuasl PABC mockocteioa = (MKH), rne MePC, KeAB, HePB.

YetbipexyronsHoii nupamuasl PABCDmnockocteioa = (MKH), rne MePD, KePC, HePA.
[Tpstmoyronbroro napamienenunenaABCDA1B1C1D:1 mmockoctrroa = (MKH),
rne MeBB1, K €CC1, HeAB.
[TpsimoyronprOTo napamwienenunena ABCDA1B1C1D: mmockocthio o = (MKH),
rne M € B1C1, Ke CC1, H e AA:
[TocTpouts pa3BepTKy
TPEXTPaHHOMN MPU3MBI
Haxnonnoro nunuHapa

IIpakT4eckoe 3ansaTue Ne 39
Tema: ITnomans NOBEpXHOCTH MHOTOI'PaHHUKOB.
Heanb: 3Hath GopMyinbl BBIUUCICHHUS OOKOBOM M IMOJIHOM MOBEPXHOCTH MPHU3MBI. MHpPAMUBbI,
napajiesienune1a U yMeTb IPUMEHATh UX K PEIICHUIO 3a/1a4.
MeTtoanyeckre peKOMeH AU
[Tnomaapio MOBEPXHOCTH MHOTOI'PaHHMKA I10 OMPEIETICHUI0 CUUTAeTCs CyMMa IIoia e,

BXOAIIHX B 3TY HOBCPXHOCTH MHOTOYI'OJIbHUKOB.
OcHoBHBIE (hopMyJIBI

Ne Haumenosanue TInomanL 00KOBOM U
HN300paxkenne .

n/n MHOTOTPAHHHUKA MOJIHOW MOBEPXHOCTH

1. | Ky6 ! S, = 6a®

V=a®




IIpsiMoyroJibHbII | 5, =2ab + 2ac + 2ac
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BapuanTsl 3a1aHuil NIpaKTH4YeCKOH padoThI
1 BapuaHT

OcuoBannem mpsimoii mpusmel ABCDA1B1C1D: sBisiercst mapamtenorpamm ABCD  co
cropoHamu 6 ¢cM u 12 cm u yrnom 60°. Iuaronans BiD npusmbl o6paszyer ¢ miIoCKOCThIO
ocHoBaHus yroa B 30°. Haligure miomaab MOJIHOM IOBEPXHOCTH MTPU3MBI.

CropoHa OCHOBaHUSI MpPAaBWJIBHON TPEyrojbHON NUpaMUIbl paBHA 3 CM, a Yrojl MEXAy
OOKOBOW TpaHbIO M OCHOBaHMEM paBeH 45°. Haiiaure miomaae MOJHOM MOBEPXHOCTH
IUPAMHUIBL.

CropoHa OCHOBaHMS TNpPaBUWIBHOW TPEYroJibHOM NHpaMuAbl paBHa g, a OOKoBas TI'paHb
HAKJIOHEHA K IJIOCKOCTH OCHOBaHUs 1o yriioM o. Halinure niomanb NoJHONW MOBEPXHOCTH
MUPAMHU/IBI.

2 BapuaHT

OcuoBannem mpsimoit mpusmel ABCDA1B1C1D: sBisiercst mapamtenorpamm  ABCD co

cTopoHaMHu 4 cM U 4 \/g cM u yrinom 30°. /lnaronans AC1 npu3mbl 00pa3yeT C IIOCKOCTBIO
ocHOBaHus yrou B 60°. Haliure mioma s NOJHONH NOBEPXHOCTH IPU3MBI.




2. BpicoTa ocHOBaHMS NPaBWIBHOW TPEYrONbHOM NUpaMHUAbI paBHA 3 CM, a YIroJ MEXAy
OOKOBOM TpaHbIO W OCHOBaHWMEM IHpaMuIbl paBeH 45°. HaiauTe miomans MOTHON
MOBEPXHOCTU MUPAMUJIBI.

3. OcHoBaHuMe TIMpaMHUIBI — KBagpaT cO CTOpoHOM a. OnHa U3 OOKOBBIX TpaHel
NEPIEHIUKYJIIPHA OCHOBAaHUIO, & JIBE CMEXHbBIE C HEH I'pPaHU COCTABISIOT C IJIOCKOCTBIO
OCHOBaHus yrou o. Haliiure miomaas NoJHONH NOBEPXHOCTH TUPAMUBI.

3 BapuaHt

1. OcnoBanmem mpsmoii mpusmel ABCDA1B1CiD: sBisiercst mapamnenorpamm  ABCD co

cTopoHamMu 6 ¢cM H 6 \/5 cM u yrioM 150°. Tnaronans B1D npusmel o0pa3yer ¢ miockocTbio
ocHOBaHMs yroia B 60°. HailauTe niomaab NOJHONW MOBEPXHOCTH MPU3MBI.

2. CropoHa MpaBUIBHON TPEYrOJIbHON MUpaMHJIBI paBHA 4 CM, a yroJ MeXAy OOKOBBIM peOpom
1 ocHOBaHMEM paBeH 60°. Haliiure miomaaps mojaIHoNH NOBEPXHOCTH MMUPAMUIbI.

3. BricoTa npaBUIbHOI YeThIpeXyroiabHOU nupamuabl paBHa H, a 6okoBoe pedpo cocTaBisieT ¢
OCHOBaHMWEM yroul o.. Haliure momans noJHONH NOBEPXHOCTH TUPAMUIBI.

4 BapuaHT

1. OcnoBanmem mpsmoii mpusmel ABCDA1B1CiD: sBnsiercst mapamienorpamm ABCD  co
ctopoHamu 3 cM u 6 cMm u yrnom 120°. Jlnaronans AC: mpusmbl 00pa3yeT ¢ IIIOCKOCTHIO
ocHoBaHus yrou B 30°. Haiiure mioma s NOJIHONH NOBEPXHOCTU IPU3MBI.

2. BrpicoTa ocHOBaHHWS TNPaBWILHOW TPEYrOJILHOW NHpaMHIBI paBHA 4 CM, a yroil MeExXIy
OOKOBBIM pedpoM M OCHOBaHHMEM mHpaMuabsl paBeH 30°. Haiigute miomaap MOIHOM
MOBEPXHOCTU NMUPAMUBI.

3. OcHOBaHHE MPSIMOYTOJBHOTO Mapajuleenunena — KBaapar. YToJd MEXIy AHaroHaIsIMU
CMEXHBIX T'paHEW, UCXOAIIMX U3 OJHOM BEpPIIMHBI, paBeH o. J(uaroHanab napasuiesienurena
pasna d. HaitnuTe muromap mojiHON MOBEPXHOCTH MapalieienuIe/a.

IIpakTnueckoe 3aganue Ne 40

Tema: Busbl cumMeTpuil B IPOCTPAHCTBE

Heanb: [IpuMeHNUTH yMEHUS 110 BIaJACHUIO OCHOBHBIMU ITIOHATUSAMH IPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTYpax, UX OCHOBHBIX CBOMCTBAX — BJIAJICHUE;

[IpuMeHUTh yMEHHUs pPAcCHO3HAaBaTh T'€OMETPHUYECKHE (QUIyphl Ha uepTexax, MOJAEIIX U B
pealbHOM MHpE; NMPUMEHEHHE W3YYEHHBIX CBOWMCTB Ie€OMETpHuUecKUx Guryp u Qopmyna ans
peLICHUs TEOMETPUYECKUX 3a1a4 U 3aa4 ¢ IPAaKTUYECKUM COJAEPIKAHUEM.

Metoanyeckre peKOMeH1aluu
Cummempusn —3T0 3aKOHOMEpPHasi TOBTOPSIEMOCTb 3JIEMEHTOB (WJIM 4YacTeii)

Gurypsl nim Kakoro-amdo Tejia, MPpU KOTOPoO#l (purypa coBmeniaercsa cama ¢ co0oil npu
HEKOTOPBIX IPpeo0pa3oBaHusX (BpalleHne BOKPYT O0CH, OTPAKeHHe B IJIOCKOCTH).



[ToHsATHE CHMMETPUU BKIIOYACT B CeOs TaKWe MOHATHUS, KaK: 0Cb CUMMEmpUl, YeHmp
cumMmMempuu U nIOCKOCMb CUMMEMPUU.

1) Ocb cummeTpuH - BooOpakaeMasi 0Cb, TPU MTOBOPOTE BOKPYT KOTOPOW HA HEKOTOPHIT
yroJi, purypa coBmeniaeTcs cama ¢ coooi B mpocTpaHcTBe (A)

2) lleHTp CHMMETPHH - 3TO TOYKA BHYTPU MHOTOTPAHHUKA, B KOTOPOU MEpPECEKAIOTCS U
JENATCSA TOIOoJIaM TpsIMbIe, COEAMHSIONINE OJWHAKOBBIE AJIEMEHThl MHOTOTpaHHMKA (TpaHH,
peopa, yriasr) (C).

3) IliiockoCTh CHMMETPHHM JICIUT MHOTOTPAHHKK Ha 2 3epKaibHO paBHbIC YacTh (P).

Onp. ( ocesas cummempus)
Touyku A 1 A1 Ha3bIBAKTCHA CUMMETPUYHBIMUA OTHOCUTEIBLHO NPAMOii a ( 0Ch
CUMMETPHHM), €CJIU NPSAMAS a MPOXOJAUT Yepe3 cepeauHy oTpe3ka AA1 U
NneprneHINKyJIsApHa K 3ToMy oTpe3ky. Kaxnasi Touka npsimoi a cuuraercs
CUMMETPUYHOM camMoii cede.
Onp. ( 3epkanvnas cummempus)
Touykn AA1 HA3BIBAIOTCH CHMMETPUYHBIMU OTHOCHTEIBHO MJIOCKOCTH 0 MJIOCKOCTH
CHMMETPHUHM), €CJIU IVIOCKOCTh 0. MPOXOAUT Yepe3 cepeiHy oTpe3ka AA1 u
NepreHINKYJIAPHa K 3ToMY oTpe3ky. Kaxaasi TOUka IJIOCKOCTH CYUTAETCS
CHMMeTPUYHOIi camoii cele.
Onp. ( 3epkanvnas cummempus)
Touku AA1 Ha3bIBAKOTCS CUMMETPUYHBIMU OTHOCUTEIbHO IVIOCKOCTH 0/ MJIOCKOCTh
CHMMETPHH), €CJIM IVIOCKOCTh (. NMPOXOAUT Yepe3 cepeinHy OTpe3Kka AA1 u
NneprneHINKyJIAPHa K 3ToOMY oTpe3ky. Kaxaasi Touka mJI0CKOCTH CUHUTAETCS
CHMMETPUYHOI camMoii cede.

BapuanTsl 3a1aHUi IPAKTHYECKON PA0OTHI

| Bapuant
1. Tlpu 3epkanbHON CUMMETPHUH MpsMas a 0TOOpaXkaeTcst Ha MpsIMyI0 a1 . JIOKaKuTe, 4To
MpSIMBIE @ U @1 JIeXkKaT B OJJHOM TUIOCKOCTH ( TIPSIMBbIE @ U a1 TapaJiIeNIbHbI ).
2. Ilpu 3epkaiabHON CUMMETPUU OTHOCUTENBHO MJIOCKOCTH O MJIOCKOCTH 3 0TOOpaXkaeTcst Ha
mockocTh Br . Joxaxure, uro ecmu P || o, To P o.
3. JlokaxxuTe, 4TO MPH MapajjielbHOM IepeHoce Ha BEKTOp p, Tae p # 0, mpsamas , He
napaJieNibHas BEKTOPY p M HE CofiepiKamiasi STOT BEKTOP, 0TOOpaykaeTcs Ha MapauIeIbHYIO el
PSMYIO.

Il Bapuant
1. Tlpu 3epkanbHON CUMMETPHUH MpsMas a 0TOOpaXkaeTcsi Ha MpsIMyI0 a1 . JIOKaKuTe, 4To
MPSIMBIE @ U @1 JIeXaT B OJJHOM TIOCKOCTH ( TIPSIMBIE @ U a1 TIEPECeKaroTcs ).
2. Ilpu 3epkaiabHON CUMMETPUU OTHOCUTENBHO MJIOCKOCTH O TJIOCKOCTH 3 0TOOpa)kaeTcs Ha
MI0CKOCTh PB1 . JlokakuTe, 9To eciu B mepneHauKyisipHa o, To 1 coBmaaaer ¢ .
3. JlokaxxuTe, 4TO MpH NMapajieIbHOM MepeHoce Ha BEKTOp P, Tae p # 0, mpsimas ,
napajieNibHasi BEKTOPY p HIIM COAepIKaIasi 3TOT BEKTOP, OTOOpakaeTcs Ha ceOsl.



IIpakTyeckoe 3ansaTue Ne 41
Tema: Cummerpus Tes BpallleHUH 1 MHOIOIPaHHUKOB

Heanb: 3uats GopMyIbl Ui HaXOXKJIEHUS IJIOLIAACH MOBEPXHOCTEH Ten BpallleHUuss U yMETh
MIPUMEHATH UX K PEIICHUIO 33]1a4.

MeToanuyeckne peKOMeH AU

dopmyaa
Ne HanmMmenoBanue H306panenue IJIomAaaen noimon
n/n (urypsi U OoxoBO¥
MOBEPXHOCTH
1. | Iuaueap Se¢ =2ZnRH
5, =2nRH + ZnR?
S, = mR?
V=nR*-H
2. | Konyc S =mRI
S, = mRIl 4 TR?
5, =mnR?
V= 1 R?-H
3. | Cepa, map 5, =4nR*
4
V =—nR?
37

BapuanTsl 3a1aHMil IPAKTHYECKOH padoThI
1 BapuaHT

1. OceBoe ceueHne MIJIMHIpPA — KBaapar, JUIMHA AUAaroHanu Kotoporo paBHa 20 cm. Haiimure
paaryc OCHOBAHUS IMIIMHAPA.

1) 542 em; 2)8+2 em; 3)10cm; 4)104/2 cm

2. [Inomaar 0ceBOro ceYeHHs IWIMHIpA paBHA 6\/; IM?, a IIOIAaAb OCHOBAHMS LUIMHIPA
paBHa 25 M 2 Haitnure BBICOTY IIUJIMH/IPA.

1) %72' a; 2) % ;. 3)0,6 7 om; 4)2 am




(O8]

N

. Jlnuna obpa3syroieil koHyca paBHa 2 \/é CM, @ yroJj NpH BEPIIMHE OCEBOI0 CEYECHHS KOHYyCa
paBeH 120° . Haiinure muiomaas OCHOBaHUS KOHYCA.

1) 87 om?; 2)842 7 em?: 3)97 em?; 4)6+/3 1 em?

Pannyc ocHoBanust konyca 3 +/2 cM. Haiiante HanbobIIyt0 BO3MOXKHYIO ILIOHIAb OCEBOTO
CeueHMsI JaHHOT'O KOHYyca.

1) 16+/2 cm?; 2) 18cm?: 3)12+/3 cm?; 4) 16 cm?

Croponbl Tpeyroinsauka ABC kacarorcs mapa. Haiinure paauyc mapa, ecnu = AB =8 cm,
BC=10 cm, AC=12 c™m u paccrosinue ot neHtpa mapa O 10 miockoctd TpeyroiabHuka ABC

paBHO /2 cM.
1) 3\/§ cM; 2)2\/§ cM; 3)3cem; 4)342 em

2 BapuaHT

. OceBoe ceueHne MWIMHIApPA — KBaapar, JUIMHA JHAroHaIM KOToporo paBHa 36 cm. Hadimure
paauyc OCHOBaHUSI LIHJIMHIpA.

1) 9cem; 2)8cm; 3)8\/§ cM; 4)9/2 cm

. Tnomaas oceBoro ceyeHus MUIMHAPA paBHa 1277 1M ° | a II0maas OCHOBAaHUS paBHA 64.1M
? . Haiimute BBICOTY LIMIIMHIDA.

1) % aM; 2) 0,757 nm; 3) %Z av; 4) 3 M

. BricoTa xonyca paBna 4 \/§ CM, a YroJl Ipu BEPIIIMHE OCEBOT0 CeYEHUs KoHyca paBeH 120 ° .
HaitguTe nmomaas OCHOBaHUS KOHYCA.

1) 120/2 7 cm?; 2) 1367 cm?; 3) 1447 cm?; 4)24\/§7Z'CM2

Paanyc ocHoBaHus KOHyca paBeH 7-+/2 cM. Haiinute HanOombIiIy0 BO3MOXKHYIO IUIOIIAb
OCEBOr'0 CEYEHUs IaHHOTO KOHYCA.

1) 542 cm?; 2)35cm?; 3)214/2 cm?; 4)98 cm?

Croponsl TpeyronsHuka MKN kacatotest mapa. Haiinure paguyc mapa, ecnu MK = 9 cwm,

MN= 13 cM, KN = 14 cM u paccrosaue ot nenrpa mapa O 1o miockoctd MKN paBHO \/6
CM.

1) 442 cm; 2)dem; 3)3+4/3 v 4)342 cm



IIpakTnyeckoe 3ansaTue Ne 42

Tema: Beruucienue miomanaeii ¥ 00beMOB
Hean: 3HaTh GOpPMYIBI IJI1 HAXOXKIEHUS 00HEMOB MHOTOTPAHHUKOB M TEJI BPAIICHUS U YMETh
HX MIPUMEHSATH UX K PELICHUIO 3a7a4.

1 BapuaHT

1. IIpstMOyrosIbHBIN MapajieNenuIe]] ONUcaH OKOJIO LWIMHJIpA, PajinyC OCHOBAHMSI KOTOPOIO
paBeH 9. O6bem mapasuienenurnena paeH 81. Haliqure BeICOTY ITMIMHApA.

2. [IpsmoyronpHBIN Tapauie]en e ] omucan okoio chepsl panuyca 8,5. Haiinure ero oobem.

3. Hunuuap u KOHyC UMEIOT o0liee OCHOBaHME U OOLIYI0 BHICOTY. Briunciure o0beM HUIUHAPA,
eciin 00beM KOHYyca paBeH 18.

4. O6veM konyca paBeH 112. Uepe3 cepeauHy BBICOTHI MapajliebHO OCHOBAaHHUIO KOHYCa
IIPOBEJICHO CEYEHUE, KOTOPOE SBJIAETCS OCHOBAHMEM MEHBIIEr0 KOHYCa C TOW K€ BEPIIMHOM.
Haiigute 06beM MeHbIIIET0 KOHYCA.

5. Okono mapa onucaH UMJIMHAP, IUIOIIAJb MOBEPXHOCTH KOTOporo pasHa 18.
Haiinure niomaas noBEpXHOCTH 1Iapa.

2 BapuaHT

1. IIpstMOyrosibHBIN MapaieNenure]] Orucal OKOJIO IWIMHIpA, PajuyCc OCHOBAHMSI KOTOPOTO
paBeH 1. O6beM napasuienenunena pasex 5. Haliqute BbICOTY IIJIMHIPA.

2. IIpaMoyToabHBIN Mapauiesienure] Oucal okoio chepsl paauyca 6,5. Haliqute ero oobeM.

3. Hununap u KoHyC UMEIOT o0liiee OCHOBaHME U OOIIYIO BHICOTY. Briuncnure 00beM HUIUHIPA,
eciii 00beM KOHYca paBeH 14.

4. O6bem konyca paBeH 120. Uepe3 cepenuHy BBICOTHI MapauiebHO OCHOBAaHHUIO KOHYCa
MIPOBEJICHO CEYEHUE, KOTOPOE SBJIIETCS OCHOBAHMEM MEHBILEro KOHyca C TOW K€ BEpPIIMHOM.
Haiigute 06beM MeHbIIIETo KOHYcA.

5. Oxono miapa OnMcaH UWIMHID, IUIOIAAb IIOBEPXHOCTH KOTOPOro paBHa 24. —————
Haiinure niomaas noBEpXHOCTH 1Iapa.




IIpakTnyeckoe 3ansiTue Ne43

Tema: UnciioBas IOCIIe0BATENBHOCTD , CIIOCOOBI €€ 3a1aHus, BEIYUCICHUE YWIEHOB
MI0CJIeIOBATEIBHOCTH
eab: HAYYUTHCS 3aMUCHIBATH YUCIIOBBIC MTOCIEAOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMH,
OIKCHIBATH MX CBOMCTBA; HAXOIAMTH MPEACIIbI TIOCIEI0BATEIILHOCTEH U (D YHKITHIA.

MeToauyueckrue peKOMEHIaluu
Oynknus y=f (n) HaTypaasHOTO aprymenTa n (n=1; 2; 3; 4;...) Ha3pIBacTCS YUCIOBOM
MOCIIE0BATEIHHOCTHIO.
YucioBy0 MOCIeI0BaTeIbHOCTh HA3hIBAIOT 803pacmarowyell, €CiIM €€ WICHBI BO3PacTaloT
(Yn+1yn) ¥ yOBIBAIOIIIEH, €CIIU €€ WICHBI yObLearom (Yn+in).

B03paCTanmasI nin y6BIBaIOH.IaSI YHCJIOBBIC MTOCICAOBATCIBHOCTHU HA3bIBAOTCA MOHOMOHHbBIMU.

[TycTh @ — TOUYKA IPSAMOI, @ r — HOJIOKHUTENLHOE uncio. Marepsan @ -79+7) yaspiBaercs
OKPECTHOCTBIO TOYKH @, @ YUCJIO r — PAAUYyCOM OKPECTHOCTH.

PaccMoTpuM 4McIOBYIO 1OCIIEI0BATENBHOCTD, OOLINI UI€H KOTOPOil mpubamxKaercs K
HEKOTOPOMY YHUCIy b IpH yBEIMYEHUH MOPSIKOBOr0 HoMepa N. B 3Tom ciydae roBopsT, 4To
YHCII0Bas IIOCIE0BATENBHOCTh UMEET IIpeiell. DTO MOHATHE UMEET 0oJiee CTporoe
olpeielieHue.

Uwcio b Ha3bIBAIOT MPECIIOM ITOCIICI0BATEILHOCTH (Yn), €CIIU B JIF000# 3apaHee BEIOpaHHON
OKPECTHOCTH TOYKHU b COJIepKaT BCE WICHBI IOCIIEI0BATEIBHOCTH, HAUUHAS C HEKOTOPOTO
HOMEpa

lim %, =b lm ¥, =¢

Teopema 1 Ecnu n—+ , A== , TO:

1. Ilpenen cymMMbl/pa3HOCTH ABYX MOCIEI0BATEIBLHOCTEH PABEH CyMME/pa3HOCTHU IIPEAEIOB
OT KaKJOU U3 HUX, €CJIH MTOCIIEJHUE CYIIECTBYIOT:

lim (%, +¥,]=b+c

2. Ilpenen npou3BeeHUs IBYX MOCIEA0BATEIBHOCTEN paBEH MPOU3BEACHUIO MTPEACIIOB OT
KaXJI0M U3 HUX, €CIIU TIPEIeTTbl COMHOXKHUTENEH CYIIECTBYIOT:

lim (%, - ¥, ] =bec

3. Ilpenen oTHONIEHHUS IBYX MOCIEA0BATEIBHOCTEN paBEH OTHOIIEHUIO IPEACIIOB OT KaX 01
13 HUX, €CJIM 3TU MPEAEIIbl CYIECTBYIOT U MPEEN 3HAMEHATENs HE paBeH HYIIO:
b

lim (=) ==
n—= _'!.-:I C.

4. IToCcTOSTHHBIM MHOKUTEIh MOKHO BBIHECTH 3a 3HAK MpeJIesia:



lirn (R, ) = Kb

Jiist mo0oro HaTYpaIbHOTO MOKa3aTess m U iodoro koddgduuunenrta k cnpaseanuso
COOTHOUICHUE:
L
lim — = ]
n—+=
Jiist mo0oro HaTYpaIbHOTO MOKa3aTelss m U iodoro koddduuunenrta k cnpaseanuso
COOTHOUICHUE:

fim =0
m—— .

lim fix)=b lim glx]=¢

Teopema 2 Ecnu =+ , TO:

1. I[Ipenen cymmbl/pa3HOCTH IBYX (DYHKLUN paBeH CyMMe/pa3HOCTH MPEENIOB OT KaXKIAOU U3
HUX, €CJIU MTOCJIEHUE CYILECTBYIOT:

lim | fl=]l+gix]l=b+c _

2. Ilpenen npousBeneHus ABYX (PYHKIUI paBeH MPOU3BEICHHIO MTPEICIIOB OT KXKION U3
HUX, €CJIM [IPENEIIbl COMHOXKUTEIEH CYIIECTBYIOT:
lim ( () g ()} = be

3. Ilpenen oTHOIEHHS NBYX (DYHKLUN paBeH OTHOLICHHIO MPEENIOB OT KaXI0H U3 HUX, €CIIU
9TH TIPENIEIbl CYHIECTBYIOT U IIPE/Iel 3HAMEHATelIsl HE PaBEH HYJIIO:

]J_mlflx]]:ll
= glx] €.

4. [TocTOSTHHBII MHOXKUTEIb MOKHO BBIHECTH 3a 3HAK npeacia:

lim (& (=] =kb

Oynkuuio y=f(X) Ha3bIBaIOT HEMPEPHIBHON B TOUKE X=a, €CJIU Ipeaen pyHkuuu y=f(x) npu
CTPEMIICHHUH X K a PaBEH 3HAYCHUIO (YHKIIUU B TOUKE X=a.

hm fix]= fia)

. sint _

—-=1

Ilepevlit 3ameuamensvuslit npeden: ' t
BapuaHTbl 3a1aHnii mpakTuueckor padoTeil13Ned4

Bapmuanr 1
Yacmov A

1.Ilo 3aJlaHHOH (I)OpMy.]'Ie N-To0 YICHA BBIYUCIIUTEC AT IICPBLIX YJICHOB
IIOCJICAOBATCIBHOCTH .



=t +2

Yo =
3n-2
x = |_1]" 1 o
2. SIBnsieTcst 1M MOCAEAOBATEIIBHOCTD 1 OTpaHUYCHHON?
x = I n
3. SIBngercs U mociaeqOBaTEILHOCTE yOBIBAIOIIEH MJIH BO3PACTAIOIICH?

4. 3anumuTe OKpECTHOCTh TOUKHM a=-5 paauyca r=0,3 B BUJI€ HHTEpBaa.
5 . OKpecTHOCTBIO KaKOM TOYKHU U KaKOTo pajauyca siBisercst uurepsai (1,7;2,3).

Yacmov B

6. Beruncnure mpeaci nNoCiaca0BaTCIIbHOCTH:

— Bn +4 _dn +Tn -1
X = X S
a) 4n-8 6) °  In'+2
Yacmsy C
7. Beruucnure:
. Ox =8 . ox =11x+18
lirn —— b ————
a) - x° =1 6)) x-9
. 24x
lim «J% +4 lim —
B) - r) ~+:x +8
Bapuanr 2
Yacmo A
1. ITo 3amanHO#l popmysie n-TO YaeHa BBIYUCIUTE MATh MEPBHIX WICHOB IMOCIEI0BATEIFHOCTH
1
=(-1"—
y= g
2. SIBIseTCS T ITOCIEI0BATENBHOCTD 1 (=17 (n +1) OrpaHUYEHHON?
5

= . .
3. SIBasieTcst M MOCTIEA0BATEIbHOCTD n+3 yOBIBAIOIIEH WM BO3PACTAOIIEH?
4. 3anummnre OKpeCTHOCTh TOUKH a=4 paguyca r1=0,1 B Buae nHTEpBaJIa.
5. OKpeCTHOCThIO KaKO# TOUKH U KaKOTo paauyca sBisercs uarepsai (-2,4;-1,2).

Yacms B

6. Beruucnute npenen mocaea0BaTeIbHOCTH

a)

_m-21 . _3n 4+2n -1

x"_En—E : 6) " Gl 42

Yacmos C

7. Beruncnure:

a)

e X 2 6)

o dx 48

b Jx+3



B)

x+1 . 16-x

e P TR

Bapuant 3
Yacme A
1. ITo 3amanHO# Gopmysie n-TO YIeHA BBIYUCIUTE MATh MEPBLIX WICHOB MOCIEI0BATEILHOCTH
5
¥ == =
j [N

_Zn-1

X .
2. SIBnsieTcst 1M MOCIE0BATEIbHOCTD 2n  orpaHM4eHHON?

1
_ 2n=1
X = |—§]' . .
3. SIBnsieTcs Jiu IOC/IeJOBATEILHOCTh yOBIBAIOIECH MM BO3PACTAIOLICH?

4. 3anuuuTe OKpECTHOCTh TOUKU a=-8 paauyca r=0,7 B BUJe HHTEpBAJIA.
5. OKpeCcTHOCTBIO KaKOW TOYKH U KaKOro pajauyca sBisercs uatepnai (5,2;6,2).

Yacms B

6. Beruncnure npezen nociie0BaTeIbHOCTH:

_ n+2 _n =2n 41
X = x.. - 4? 1 1
a) Bn-3 6) 1+
Yacms C
7. Beruncnure:
. 10x +d4x-3 im (% +6x—8)
a) —— 2%’ +2x+l  §) i
x+2 L4
B) -2 2% +x—0 r) 1l =
Bapuanr 4
Yacmov A
1. TTo 3amanHO# (hopMylie n-ro YjaeHa BHIYUCIUTE TISITh TEPBBIX WICHOB
- +3
nocienosarensHoctn | 2n—l
= i
2. SIBnsieTcs v OCIENOBATENIBHOCT 3 OrpaHUYECHHON?
x =.n48 . o
3. SIBnsieTcs M MIOCIEN0BATENBHOCT 1 yOBIBAIOIIEH WM BO3paACTAIOIIEH

4. 3anumure OKpeCTHOCTh TOUKH a=4 paguyca r=0,6 B BuJe HHTEpBaJIa.
5. OKpeCTHOCThIO KaKOW TOYKH M KaKOT0 pajauyca sBjsiercs uarepsai (-6,5;-5,5).

Yacme B

6. Berurcnute npeaen nociie10BaTeIbHOCTH:



_10n-20 " _10n" 48n -1

a) = on45 0) T In'+8

7. Beruncnure:

o 12% +5x4+2 . x+5
a) - bx® 45k -3 6) ]?IEI:x"+5x

Yacmos C



IIpakTnueckoe 3ananue Ne45

Tema: [IpousBogHas: MEXaHUYECKUH U TEOMETPUYECKUI CMBIC TPOU3BOIHOM.
YpaBHEHUS KacaTelbHOU B 00IIeM BUIE.

Hean: OTpaboTaTh MEXaHUYECKHUI M T€OMETPHYECCKUI CMBICI TTPOU3BOIHOM

MeToanuyeckue peKOMeH AU

dusnueckuii (MEXaHUYECKHI ) CMBICI MPOU3BOTHOM

S'(t) = v(t)
V'(t) = a(t)

v(t)=t3 - 2t
k=tga= f(Xo)

BapuanTsl 3a1aHMil NPAKTHYECKOH padoThI

Bapuanr 1

3aganue: MaTtepuasnbHasi TOUKA JABMXKETCS MPSIMOJIMHENHO 1O 3aKOHY S(t).

CKOPOCTb U YCKOPCHHE B MOMCHT BPEMCHU to .

1. s@)=t®+4t?, t,=1. 2.8ty =7t*-2t>, t,=2.
3. S(t)=t*+3t?, t,=2. 4. S(t)=4t>+3t>-2t, t,=1.
5. S(t)=2t*-5t*, t,=3. 6. S(t)=5t>-2t*, t,=2.
7. S(t)=2t>+t*, t,=4. 8. S(t)=3t>+7t*, t,=3.
9. s@)=5t*+2t>-3, t, =1. 10. s(t) =4t*-3t*+5, t,=2.

11. s(t) =t®+8t*> +1, t, =3.

3aganue: MaTtepuasibHasi TOUKA JABMXKETCS NPSIMOJIMHENHO 1O 3aKOHY S(t).

12. sty =6t>+t> -1, t,=4.

Bapuanr 2

CKOPOCTh U YCKOPCHNE B MOMCHT BPEMCHU to .

S(t) =9t*-3t+5, t, =3.
S(t) =9t® +5t* —t, t, =1.
11.5(t) =3t* +5t> +1, t, = 2.

1 S@)=3t>-t>+2t, t,=2.2. S(t) =2t>+5t* -3, t,
3. S(t) =10t +t* -3, t, =1. 4. s(t)

5. S(t)=2t"+7t°—t, t, =1. 6. S(t)

7.

9.

=5.

=T7t> +2t+3, t,=4.
=5t>+8t°+3, t,=2.
8. s(t)y=12t> +t-1, t,=4.
10. S(t) =t®+5t* -4, t,=3.
12. s(t)=2t*+9t*> -5, t,=4.

IIpakT4eckoe 3ansaTue Ne 45

Haiigute ee

Haiigute ee

Tema: [IpousBoaHass: MexaHUUECKMHA U TE€OMETPUYECKUN CMBICI MPOU3BOJHOM .YpaBHEHHE

KacaTeJbHOM B 0OIIEM BHIIE.

He.m,: OTpa6OTaTB YMCHUA MMPUMCHATH FGOMCTpI/I‘-IeCKI/Iﬁ CMBICIJI HpOPI3BOIlHOﬁ npru pCHICHUU

pPa3IMYHBIX BUAOB 33/1a4.

MeToanuyeckne peKOMeH1alumn

Teomempuueckuti cmvicii npou380OHOU



~

A f'(x,)=tga =k

K — yenoesoii ko3gppuyuenm

y — -I: (X) npamoil (KacamenbHoil)

Teomempuueckuii cmolet npouse00noil: ecau K zpauxy gynxuyuu 'y = f(X)
6 mouke c abeyuccoit X, MojCHO NPOGeCHU KACAMENbHYIO, HENAPATIETBIYIO OCH ),
mo f '(Xo)sbtpamaem V2110601l K0 puyuenm Kacamenvnoii, m.e. f ’(X ) _ k

IlockonbKy k — tga , MO 6€PHO PABECHCME0 f ,(XO) — tht

-
[IpuMeHeHne Npon3BOIHON Anroputm
I. CocraBnenue ypasrenus | 1. Haiitu suauenue dynkumn f (X, )
KacaTenbHOi K TpaduKy | o pajiry IPOU3BOAHYIO (PyHKIMH f'(X).
ynsm y = (X) 3. HaiiT 3HaueHre MPOM3BOHON B T. X, : f'(X, ).
4. Cocrasuts ypasuenue y = f(x, )+ f'(x, \x =X, )-

ITpumep
a) s gpynximn f(x)= x* —5x? cOCTaBUTH ypaBHEHHE KAcCATENIbHOI B TOUKE X, = 2 .
Pemennue.
1. f(x,)=f(2)=2°-5-2°=8-20=-16
2. f'(x)=(x’ —5x2), = 3x* —10x
3. f'(x,)=1(2)=3-2-10-2=12-20=-8
4. y=-16-8(x—-2)

y=-16—-8x+16
y = —8X - HCKOMO€ ypaBHEHUE.
Ipasuna ougpepenyuposanus u mabauya npou3BOOHbIX OCHOBHBIX PYHKYULL.

IIpaBuna.

1.C'=0 4.(U-9) =U"-9+U -9

2. x'=0 5.(C-f(x) =C- f'(x)

3.U+9) =U'+9 6 (g] _U8-u-¢
3 92

IIpon3BOAHBIE OCHOBHBIX DJIEMEHTAPHBIX (DYHKIIUH.




1. (Xn) =n-x"*, nz0 8. (tgx)’ = 12
cos® x
! ’ 1
2. e") =¢” 9. (ctgx) =-—
( ) (ctgx) sin? x
3. (In x), _1 10. (arcsin x)' -
X 1-x2
4. (@) =a*-Ina 11. (arccos x) = — L
1-x°
5. (log, x) = L 12. (arctgx) =
: x-Ina 1+ X2
- ! ! 1
6. (sinx) =cosx 13. tax) = —
(sinx) (arcctgx) =
7. (cosx) =—sinx

BapuanTsl 3a1aHMil NIPaAKTH4YeCKOH padoThI

B 3anmanusx BeIOEpHTE NPABWIBHBI OTBET CpEAM TPEUIOKCHHBIX, 0003HAYCHHBIX
OoykBamu A, b, B.

1 BapuaHT

1. Haiitu yrou, KOTOpBI 00pa3yeT ¢ MOJOKUTEIbHBIM HanpasienrneM ocu OX KacarenbHas K
1 1 1
rpapuky GyHKIMHA Y = 3 x® + > x® —5X —2 B Touke A(Z;—? EJ :
A)30°; B)45°; B)60°
2. CpaBHUTh yribl O U [3, KOTOpbIE O0pa3yrOT C MOJOXKHUTENbHBIM HampaBieHueM ocu OX
kacatrenbhple K rpadpukam  Qymkmmit  f(x)=sin®x—cos’x m  g(x)=x*—-3x+1
r 1
COOTBETCTBEHHO B TOYKaX A(E;——j 51 B(Z;—l).

Aa>p; Ba<p; B)a=p

3. B kakux Toukax yrioBoi KO3(QPHUIHUEHT KacaTelbHOH K rpaduKy QyHKIIHH
f(x)=2x%+9x* +3x—5 pasen 3?
A)0;—-3 b)-3 B)0:3

4. Hamucath ypaBHEHME KacaTenbHOIl K rpaduky dynkmuu f(x)= x> —7x, mpoxoznsmeii uepes

TOUYKY C OpAMHATOH — 6 W HaMMeHbIIIeH aOCIICCO.
A)y=5x-36; b)y=-19-36; B)y=-5x-1

5. Hanwmcare ypaBHeHHE KacaTeNbHOM, Mpoxonsmie dyepe3 oOLIME TOYKM KPUBBIX
f(x)=2x? —2x+3u g(x)+3.



—

[\

N

—

A)y=2x-1; b)y=2x+1; B)y=x-2

2 BapuaHT

. Halitu yron, koTopbiii 00pa3yeT ¢ MOJIOKHUTEIbHBIM HampasieHrueM ocu OX KacareiabHas K
rpaduky Gyukimm y = x° + x2 —2x+1 B Touke A(L2).
A)45°; b)71°36 '; B)18°24

. CpaBHMTb yriiIbl & W [, KOTOpble 00pa3yloT C MOJOXKUTENbHBIM HampaBieHueM ocu OX

. 1
KacarenbHble K rpadukam Gynkumii f(x)=cos’ x—1 u g(x) = 2 X* +4 COOTBETCTBEHHO B

TOYKaAX A(E;Ej u B(Z;l).
4 2

Aa>p; B)a=74; B)a<p
2
. HaiiT yrosn HakJIoHa KacaTelbHOM K KpuBOH f (X) = (4 —Jx ) B TOYKE X, = 4.
7 3 T
A)—; b)—; B)-—
) 4 ) 4 ) 4

. Hanucats ypaBHenue xacatenbHoii k rpaduxy dynxumn f(x)= x> —2, npoxonsmeii yepes

TOYKY C OpAMHATOH 6 .
A)y=12x+4; B)y=x+4; B)y=12x-18

. HaiiTu miomanp TpeyroabHUKa, OrPaHMYEHHOTO OCAMHU KOOPJMHAT U KacaTeIbHOM K TpaduKy
yskimm y = x* —2 B TOUKE X, =1.
1 1
A)2: B)3=: B)2=
2 4
3 BapuaHT

. Haiitu yron, xoTtopblii 00pa3yeT ¢ MOJOKUTENbHBIM HampasieHueM ocu OX kacaTenbHas K
rpaduKy dyrKmEn y = X° —2x +10 B Touke A(L2).
A)25°; F)40°12"; B)45°

. B xakux Toukax yriaoBoi ko3¢ (UIMEHT KacaTeabHON K KPUBOii f(x) =x>+4x—2 pasen 77
A)l; b)-11 B)-1

. CpaBHUTH yrJIbl & U f3, KOTOpBIE 0OpasyloT C IOJOXMTENbHBIM HampasieHueM ocd OX
KacatenbHble K rpadukam Gyrkimii f(x)=sin?x+1 n g(x)= x> —2X COOTBETCTBEHHO B
T 1
TOYKax A(_Z;EJ u B(l;—2).

Aa>p; B)a =p; B)a<p



4. Hamucath ypaBHEHHE KacaTelbHOH K rpaduky Gyrkimn f(x)=x* +5 X, npoxoasuieii uepes

TOYKY C OPJAMHATON 6 W HamOOJIbIICH aOCITUCCON.
A)y=7x-1; bB)y=-7x+1; B)y=x-1

5. Hanmncar ypaBHeHME KacaTeNbHOM, NPOXOAAWIEH 4Yepe3 OOIME TOYKH KPHBBIX
f(x)=x>—x+4n g(x)=x*+5.
A)y=x-2; b)y=2-4x; B)y=4x+2

4 BapuaHT

1. Haiitu yrous, KOTOpbIii 00pa3yeT ¢ MOJIOKUTENBbHBIM HampasieHneM ocu OX KacaTenpHas K
rpaduky pynkimn f(x)=x* +3x? +58 Touke A(L-2).
A)6°20'; b)30°; B) 83740

2. CpaBHUTB yriibl @ U [, KOTOpble 00pa3yloT € IMOJIOKUTEIbHBIM HampasieHueM ocu OX

KacatenbHble K rpapukam  QyHkummii  f(x)= —(COS2 X —sin® x) u g(x)= %X3 -4

COOTBETCTBEHHO B TOUKAX A(% ;1) u B(— 2;—1).

ANa<p; B)a=75; B)a>p

2
3. Haiiti yron HakjIoHa KacareabHo K KpuBoi f (X) = (6 —Jx ) , BTOYKE X, =9.

; B)- =

3T T
A)—; b)—
)4 )4 4

4. Hanucath ypaBHeHHE KacaTelbHOU Kk rpaduky Qynximu f(x)=x* +6, mpoxoasuieil uepes
TOYKY C OpAMHATON — 2.
A)y = —12x+22; B)y =12x+22; B)y —=12x— 22

5. Haiitu miomiajib TpeyroibHIUKa, OrPAHMYEHHOTO OCAMU KOOPIMHAT U KacaTeIbHON K rpaguKy
GyHKIHH Y = X + X B TOUKe X, = 2.

3 1
AL, B)2; B)1=
)1 ) )12



IIpakT4eckoe 3ansaTue Ne 46

Tema: IlpaBuna u dopmynsl nuddepeHIupoBaHns, TaONIHUIA MPOU3BOAHBIX JIEMEHTAPHBIX
byHKIMHA

Heasb: OtpaboTaTh HABBIKM HAXOXACHUS TNPOU3BOJAHBIX (YHKIMHA. YMETh INPUMEHSTh
¢u3MuecCKuii CMBICI TPOM3BOMHOM K PEIICHWIO TPHKIAAHBIX 3a1a4, CXEMy
uccieoBaHus GYyHKIMU K TMOCTPOCHUIO rpaduka (QyHKIMH, HAXOAUTh HauOoJbIIee U
HaMMeHbIIIee 3HauCHNs QYHKIMH Ha OTPE3Ke.

MeToan4yeckne peKOMeH AU

Ilpasuna oupppepenyuposarus u madbauya npou380OHLIX OCHOBHBIX (DYHKYULL.

[IpaBuina.
1.C=0 4.(U-9) =U"-9+U-&
2.x'=0 5. (C-f(x)) =C- f(x)
3. UL9) =U'+y 5 (gj:u’.g—u-g'
9 92
IIpon3BOAHBIE OCHOBHBIX DJIEMEHTAPHBIX (DYHKIIUH.
1. (X") =n-x"t, nz0 8. (tgx)’ = .
COS™ X
1 ' 1
2. ex = eX 9 t = -
) (etgx) ==
3. (Inx) = 1 10. (arcsin x) = o
X 1-x?
4. (@*) =a*-Ina 11. (arccos x) = 1
1-x?
5. (log, x) = 12. (arctgx) =
(Oga X) x-Ina (arc gX) 1+ X2
6. (sinX) =cosx 13. t o
(sinx) (arcctgx) T
7. (cosx) =—sinx
[IpuMeHeHne Mpou3BOIHOM Anroputm

LITocrpoenne rpaduka ¢yskuuu | 5. Haittu o6nacts onpenenennst dpyHxumn D(f).
y=f(x)

(2]

. UccnenoBarh ()yHKIHIO HA YETHOCTH, HEYETHOCTD.
7. a) HaliTH TOYKM mepecedeHuss c¢ ockto OX (ecnu
BO3MOYHO), JUISI 3TOTO JOCTATOYHO PEIIUTh CHCTEMY

y=f(x)
heo
0) HaiiTh Touku TmepecedeHus: ¢ ockto OV, s 3TOrO
y=f(x)

x=0

4. Haiitu f'(x) u pemmrs ypasuenue f'(x)=0.

5. Haiitu wuHTEepBalbi MOHOTOHHOCTH U DJKCTpEMyMa

PCHIUTL CUCTEMY {




byHKIIHH.
6. HaiitTu 1OMOJHATEILHEIE TOUKH.
7. IlocTtpoutsb rpaduk QyHKIUH.
I1.HaxoxaeHue HauGouburero, | 1. Haiitu npoussonnyo ¢pyukuun f'(x).
HauMEHbLIEr0 3HaYCHUs QYHKUUHU | 2. Haiitn KPUTUYECKHE TOYKHA PEIIMB  ypaBHEHHUE
Ha OTpE3Ke. f(x)=0.
3. Boruncnuth 3HayeHWe (QYHKIMM B KPUTHUECKUX
TOYKaX, MPUHAJJIKAIIUX JAHHOMY ITPOMEXKYTKY.
4. BoruncnuTh 3Ha4eHHE (PYHKIMU Ha KOHIIAX OTpe3Ka.
5. Cpenu Bcex MOJYYSHHBIX YHCEN BHIOpATh HAHOOJbIEE
Y HalIMEHbIIIEE.

[Ipumepsl

a) Haiigure HanGonbiee 3HadeHne GyHkmu f (x) = x® —6x% +9x +5 Ha oTpeske [0;4].

Pemenue.

1 f/(x)=(x* —6x +9x+5), =3x" -12x+9

2. £'(x)=0; 3x> —12x+9=0; Xx* —4x+
3. x=1€[0;4]; f(1)=1-6+9+5=09;

x=3¢e[0;4]; f(38)=27-54+27+5
4. 1(0)=5; f(4)=64-96+36+5=9
S faw =F@Q)=1(4)=9.0

iaea .

3=0; D=16-12=4; x, =1; x, =3

=5

6) UccnenoBarh U NOCTPOUTH TpapuK PYHKIUHN y = x* —6x +9x — 3.

Penienue.
1. OGnacTh onpenencHus X € (— oo;+oo)

2. £/(x)=(x* 6% +9x—3) =3x® ~12x+9

3. f'(x)=0; 3x*-12x+9=0
x*—4x+3=0
D=16-12=4>0, 2 xop
X, =35 X, =1

Hs

4; 5. - -
+ \/\/ + S
F—P"'_'_'_F' I _‘_‘_‘_‘_'_'_‘—-h h;% v

— fix)

X =1 - 1. Makcumyma; X =3 - T. MUHUMyMa

6. f(1)=1-6+9-3=1
f(3)=27-54+27-3=-3
1. A1), T B(3-3)
7. x=0,Torma y =-3, 1. C(0;-3)
8.
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Du3uyeckull CMbICI NEPBOLl NPOU3BOOHOLL.
DuU3NYECKUI CMBICIT IPOU3BOJHOM 3aKIIFOYAETCS B TOM, YTO MTHOBEHHAs! CKOPOCTD JIBUYKECHHUS

9(t) B MOMEHT BpeMeHH t ecTb IPOM3BOJHAS IyTH 110 BPEMEHH, T.C.

oft) = dz_ft) _s'()

BapuanTsl 3a1aHMil NIPaAKTH4YeCKOH padoThI

1 BapuaHT

1. Haiinute npou3BoaHy0 QyHKIIMH:
3
a)y = x? -sin 2x; 6)y =sin®3x-1; B)y=1 2

2. llpu pABWXKEHWHM Tella MO TPSAMOW, paccTosiHHE S (B METpax) M3MEHSETCS 10 3aKOHY
S(t)=t? +t+2. Yepe3 CKOIBKO CEKyH] IIOCIIC Haudala IBWKCHHS MTHOBEHHAs CKOPOCTb

Oyner paBHa 5m/c?
3. Tlpu Kakux 3HAYEHUSAX apryMeHTa CKOPOCTb M3MeHeHus QyHKumm f(X) paBHa CKOpOCTH

u3MeHeHus pyskuun g(x)?
1
f(x)= 3X X 0(x)=75¢ ~16x
x> -1

x> +1°
5. Haiitn HauGonbluee n HanMeHbluee 3Hadenns pynkimn f (x) = x* — 2x? + 3 Ha otpeske [0;2]

4. IToctpouts rpaduk GyHKIUU Y =

2 BapuaHT

1. Halinute npon3BoaHYI0 QYHKIIMU

. X 2
a)y=x*sin_; 6)y =1+ Tlg2x B)yzlfxs

2. Ilpu nBWOKEeHMHM Tela MO MPSIMOW, paccTosiHue S (B MeTpax) HU3MEHSETCS IO 3aKOHY
S(t)=07?5t? — 4t + 6. Uepe3 CKOIBKO CEKyHJ IIOCIIC Hauala JBHKCHHS TEII0 OCTAHOBUTCS?

3. Ilpu Kakux 3HAYEHWsSIX apryMeHTa CKOPOCTb M3MeHeHus (yHKumu f(X) paBHa CKOpOCTH

u3MeHeHust pyHkuun g(x)?




f(x)=x%-3x?; g(x)=15x> -9
x> -4
5 :
X“+4
5.Haiitu Hambonplnee M HauMeHbIIee 3HaueHHs OGYHKIUM f(x)=—x°+3x+1 Ha OTpe3ke
[-3;0].

4. IToctpouts rpaduk GyHKIUU Y =

3 BapuaHT

1. Haiiti mpon3BoiHyIO (QyHKIIHH

f X x3
a) y=x?-cos3x; o)y =,1-8sin— =—
)Y 8 B)Y X% —2X

2. Tlpu ABWXKEHMHU Tela IO HPSIMOW, paccTosHMEe S (B MeTpax) H3MEHSETCS MO 3aKOHY
S(t)=3t* —6t —1. HaiiTu ckopocTs Tena uepe3 2CHocie Hayana JBHKEHHS.

3. Ilpu Kakux 3HAYEHUAX apryMEHTA CKOPOCTb M3MeHeHus (yHkuum f(x) paBHa ckopocTH
u3MeHeHus pyHkuun g(x)?
f(x)=x®-5x7; g(x)= x> —10x

x? -5

X*+5

4. Ioctpouts rpaduk GyHKIMN Y =

. 1 7
5. Haiitn HanOoJplee U HaMMEHbIIEe 3HAYCHUS! (PYHKIIUU f(X) = 2 x* +2x? 2 Ha OTpEe3Ke

[-12].
4 BapuaHT

1. Haiitn mpou3BoHYIO QyHKINN

X, x* -1
a)y=x>-c0s=; _ Jooss X1 -
3 6)y =,/cos c L B) Y 48y

2. Teno mBMXeTcs MO NPSAMOM MO 3aKOHY S(t) = 3t® — 2t — 3. B KaKkoif MOMEHT BpeMeHH CKOPOCTh

tena Gyner pasHa 34m/c?
3. Tlpu Kakux 3HAYEHWSAX apryMeHTa CKOpPOCTb M3MeHeHus QyHKumm f(X) paBHa CKOpOCTH

u3MeHeHns QyHkuun g(x)?
1
f(x)=§x2+5x;g(x):x3+2x2

x> -3
x> +3

4. IloctpouTts rpaguk GyHKIUu Yy =

5. Haiiti HanGomblnee 1 HanMeHsbIee 3HaYeHust pyHKIuH f (x)= x> —3x? +1 Ha OTpe3Ke [1;3].

IIpakTuyeckoe 3ansaTue Ne46

Tema: [IpaBuna u popmynsl qudGepeHnrpoBanus, TaOIUIA TPOU3BOIHBIX dJIEMEHTAPHBIX
byHKIN.

Heab: OTpaboTaTh HaBBIKK BBIUMCICHUSI TPOU3BOIHBIX (QYHKIIHI.

1) OnopHbBIN KOHCIIEKT.



X 2
Ilpumep 1. Haiitu npon3BoaHy0 QyHKIHH Y = 25X
Pemenne: 1o cBoiicTBY nuddepeHmpoBanms Npor3BeACHUS,
i x ayf By 2 B 2y f
y = (2"-2") =(2%) 2"+ 2% (")
Ucnonb3yst dhopmMyiy Juisi HaXOXKICHUS MPOU3BOAHON MMOKA3aTeIbHOM M CTENEHHOW (YHKITHIH,
HOHyLH/IM: y' - 22 » 11]2 . xz '*' 22 . Zx == 2= - x[ﬂ]ﬂ? +2]
Otper: ¥ =2%-z(zIn2+2)
Fx 1
Ilpumep 2. Haiitu npon3BoAHYIO QyHKIMH Y = 2% +5 |
Pemenne: Bocrionb3yemcs nmpaBmiiom nud@epeHnpoBanms 4acTHOTO:
= (1) G0 o4 5) —(Be—1)- (2 +5)
2z +5 (2¢ +5)2
[IpousBomHAs CyMMBI/pa3HOCTH paBHA CyMME/Pa3HOCTH MPOU3BOJHBIX M KOHCTAHTY MOYKHO
BBIHOCHUTb 32 3HAK IPOU3BOJAHOMN, TO3TOMY UMEEM:

y = [(32) —(1)'] - (2= +5) — (3z — 1) - [(22) +(5) ]

(2z + 5)2 ,
, 3-(2x+5)—(Bz-1).-2_6x+15-6x+2 17
¥ = 2z +5)2 (2z +5)2 (2z +5)%
y,_L
OTBeT: (2x +5) |

Cos A
Hpumep 3. Haiitu iponsBoanyro GyHKIumu y = * +1
Pemenne: [To nmpaBuny auddepeHMpoBaHus 4aCTHOTO:

J = ( c08 & )' _(oosz) - (@ +1) —cosz- (2* +1)'

23 41 (2% +1)2 ’
(—sing) - @ +1) —cosz- [(#*) + (V)] _ —sinz- (2 + 1)~ 3® -cosw
yI: (R?B-I-IF B (373+1)2
,  —sinz-(2® +1)—32% -cos @
OTBeT:y a (173 +1)?

.2
ITpumep 4. Boruvcnuthb mpou3BoIHYI0 QyHKIMH Y = COS In (‘ﬁ - 2).
Pemenue: [IpumenuTe TabiMIly OCHOBHBIX TPOU3BOAHBIX U (POPMYITY TPOU3BOTHOM CIIOKHOM

byHKLINN.

Lz
yl= ~sinln@E —2) " (n@¢ —2) = ~sinn@¢ —2) w2 Gy

far fir

=~ sinln(3x2 —2) " #-2.  Oreer: — sinln(3x2 —2) " 32
3agaHus K npakTHyeckoi padore
1. Haitaure nponsBognyo pyHkimu y = e X -2x', y=4x3+ ¢~
X

2. Haiimmte pomnsBoaHyto GyHKIHE y = X? + SINX B TOUKe X0 =7
Haiinure npoussoanyio Gpynkiuu y = sinx € — 9x3 B Touke Xo=0.

3. Haiinure 3HaueHMe MPOM3BOIHONW QYHKIIUU Y = 5cos X — 7X B TOUKE X, =
0.

4. Berumciaute 3Ha4eHUe Mpou3BoAHOM QyHkimu Y = In(2x+11)+ 5X B TOUKe X,= —
5.



5. Haiinute mpon3BoAHYIO QYHKIIUU:

X Fia .
y(x) = 3005(;— E]l; y=5 3x h1(2 +5x).

a) 6)

6. Haiinure npou3BoaHyo GyHKIHN y=4x+ e ™.
Dy =I12x*>+e™; 2)y'=I2x*—e™;3)y=x*-e™; 4) y'=12x*>—xe >

7. Haitaute npousBoaHyio GyHkmuu y = sinx X — 9x3 B Touke Xo=0. 1) 0; 2) - 1; 3)
1; 4)-9.

[pakTnyeckoe 3ansitueNe 47
Tema: «MccnenoBanue GyHKIUN C MOMOIIBIO TPOU3BOIHOMN ».

Heas: [IpoBepuTh Ha IPAaKTUKE YMEHHE HAXOAUTh IIPOMEKYTKH BO3PACTaHUS M YOBIBaHUS
(GYHKLNU,3KCTPEMYMBI, IPOMEXKYTKHU BBITYKJIOCTH, TOUKH Ileperuda, aCUMITOTHI (PYHKIUH,
HOPUMEHSThH [OJyYSHHbIE 3HaHUS MPHU IOCTPOEHUM rpadrka GyHKIMU U UCCIIEJOBAHUU
¢yHKIMM 110 o01Iel cxeme.

Bapuanr - 1.

1. Haiitu npoMeXyTKH MOHOTOHHOCTH (YHKIHU y = e* — x.
2. UccrenoBath Ha 9KCTPEMyM QYHKIHIO y = x° — 6x2+9X+3.
N , — 943 2

3. Haiitu HanGoJbInee U HAaUMEHbIIee 3HaueHne Gynkuun ¥ = 2x° — 15x°+ 24x + 3

Ha

npomexytke [2:3].
4. HaiiTu mpOMeXyTKH BBIITYKJIOCTH U TOUKH Iepernda pyHKIuu

1.3 2,
y=zx —3x°+8x—4.

Bapuaunt — 2.

ba

x

. y==
1. Haiiti npomMeXyTKM MOHOTOHHOCTH QyHKInu ¥ = = .

2. VccnenoBaTh Ha skcTpeMyM GyHKImo ¥ = —x° — 3x%+24x-4,

3. Haiiti HanboJIbIIce M HAMMEHbIIICE 3HAUCHHE PYHKIMH ¥ — 263 +3x% —12x— 1
npomexytke [—1: 2],
4. HaiiTu mpOMeXyTKH BBITYKJIOCTH U TOUKH Iepernda QyHKIuu
y=x%—10x%+36x?— 100.

Bapuanr — 3.

1. Haiitu npoMexXyTKu MOHOTOHHOCTU QYHKIUU y = 2xe”.

2. UccrnenoBath Ha 9KCTpeMyM GYHKIHIO y = x° — 3x2-9X-4.

3. Haiitu HanOomnbliee 1 HaUMEHbLIee 3HaUeHue PyHKIUN ¥ = —x®—3x24+9x —2 pa
npomexytke [—2:21.



4. HaiTu mpOMEXyTKH BBITYKJIOCTH M TOYKHU Tiepernda GpyHKIuu
y=x%—8x%+18x? — 48x + 31.

Bapuaur — 4.

2
1. Haiitu npoMe:XyTKH MOHOTOHHOCTH (DYHKLMH y = ex + 1.

2. Hccnenoarh Ha 9KCTpeMyM QYHKIHIO y = —x° + 6x2+15x+1.

3. Haiiti HanGoublICe 1 HaMMEHbIIee 3HaueHne GyHKIun ¥ = %° — 3x% —9x — 4
npoMexyTke [—4: 4],

4. HaiiTu IpoMeXyTKH BBIMTYKIOCTH U TOUKH Nepernda (pyHKIUn

IIpakTyeckoe 3ansaTue Ne 48
Tema: Haxoxxnenue HamOOJBIIETO , HAMMEHBIIETO 3HAYEHUS W IKCTPEMAIbHBIX 3HAYCHUU

byHKIHH.
Heab: OtpaboraTh HABBIKM HAXOXICHHWS TOYEK MaKCHMyMa W MHHUMYMa, MPOMEKYTKOB

BO3pacTaHusi W YObIBaHUS (YHKIUHU, HCIONB3YsS Trpaduk GYyHKIUH U Tpaduk
MPOU3BOTHON (DYHKIIHH.

Metoguuyeckue peKOMeHAAUN

O. Touka 3kcTpemMyma

a) ." (y ) y
¥y = fix)
fig) -t
¥ = fix) ! f)
0 X X 7 %
~ -
p s ’ ‘ , ,
O. Touka MakcumyMma O. Touka MUHMMYMa
mist Beex x, f(x)> f(x,) ms Beex x, f(x)< f(x,)
T. (HeobxomMMOE yCIIOBUE DKCTPEMYMA) O. Craumonapuas Touka f(X)
1 f (X) OIlpe/ieNIeHa B OKPECTHOCTU TOUKHU X, 1. x, € D(f)
2. f ’(X) CyHICCTBYET 2. kopensp f ’(X) =0
3. X, - TOUKa;IKCTpeMyMa
T4)=0
[Tpumepsr. /e
S =0 fix) =0
.f/ ____,_l__ -
| _;""/ . . p - \\
“ A b * / | /
| ] Fi
| / I .r_,.f jl: fi ;r_rl )
| 4 i r | /.-"
|/ / . Vs
_a ¥ Vi -
V=X :
/ fix) =10




r) ,
N\
":l\x
| -%H::_ - ¥ = fix)
| R
| | T
¥ — | = X
a b f <o
T. '(x)>0, xe(a;b) T. '(x)<0, xe(a;b)
f(x) Bospacraer na (a;b) f(x) yowBaer na (a;b)
)
vt o) M
\ !
|II .'II B _
III".I .,."'II. / / + 1= \\\
/ / \
I".' - --.,."II / 11"._
\\H_ _// \
T !
| / \
] I e ’ I
% 0 M X
Teopema. !
1. f(x)=0, x, - cTanuoHapHas TOuKa

2.cneaor X, f'(x)<0

2.cneaor X, f'(x)>0
cnpaBa ot X, f'(x)>0

CcIipaBa OT X,

f'(x)<0
\4/ X, - TOYKa MUHMMYyMa
/\ X, - TOYKa

MaKkcUMyMa
[IpuMeHeHne Mpon3BOIHOM ANropuT™
I. HaxosxneHue nHTepBasion 1. Borancours f'(x) namnoii dysxman f(X).
MOHOTOHHOCTH GyHKIIHA 2. HaiiTu KpUTHYEeCKME TOYKH, JJs DSTOr0 pEIInuTh




ypasnenue f'(x)=0.

. Kputnueckumu TOYKAMH pa3outh o0macth

OIIPECACIICHUS Ha NHTCPBAJIbI.

. Ha xaxgom #3 MHTEpBAJIOB OMNpENesieM 3HAK

IPOU3BOAHON. [[i1s1 3TOrO GepemM MpOU3BOILHOE YUCIIO
M3 PaccMaTpUBacMOr0 MHTEpPBAJA MU IIOJACTABIsIEM B
npou3BoaHyo  ¢yHkiouu. Ilo  3Haky — oTBera
onpeessieM 3HaK IPOU3BOJIHOM.

. Ilo 3HAKy HpOHBBOI[HOfI ACJ1acM BBIBOJI O BO3paCTaHUMU,

yOBIBaHUY (YHKIIUH.

Il. UccnenoBanue ¢yHKIUM Ha
IKCTPEMYM

Haiitu npousBoauyto pynkimu f '(X).
Pemmte ypaBHEHUHE f’(x):O U HAWTH KPUTHYECKUE

TOYKH.
Kputnueckumu TOUKAMHU pa3outs o0mnacTb
OIIpeZCIICHUS] HA UHTEPBAJIbI.

HccnenoBath 3HAK NPOU3BOJHOM B HEKOTOPOU
OKPECTHOCTH Ka)KJJOM KPUTUYECKOU TOUKH.

a) ecnu IpU Hepexoje depe3 T. X, [POU3BOJHAs

MEHSAET 3HaK C «t» Ha «-», X, - TOYKa MAKCUMYMa,

0) ecium mpu Iepexoae uepe3 T. X, [POU3BOJHAsS
MEHAET 3HaK C «» Ha «t», TO T. X, - TO4YKa
MUHHUMYyMa.

BapuaHTsl 3a1aHMil NIPAKTHYeCKOH padoThI

1 BapuaHT

1. IlpousBoanast GyHKIUU f(x) Ha OTpe3Ke [— 2;8] MEHsSIET CBOH 3HaK B Touke X =0, mpu 3TOM

f'(0)>0. [TosToMy naHHast (YHKUMS Ha IHPOMEXYTKE ... BO3pacTaeT, a yObIBaeT Ha

IPOMEKYTKE ... .

2. Ecmu f '(X) >0 a5 Bcex X € D(f ), TO (DYHKIIHS SABSCTCS ... .

3. U3 nannbix dynkumit f(X)=3x+00sXx; g(x)=x2 +5x +c0s 2X;

) V3
h(X) =-3sin| X — yin AX+ 7 yObIBaromieli ABsercs ... .

4. 3HaK MpoU3BOAHON (PyHKIMH g(x) U3MEHSIETCA 10 CXEME:

byHKLusA g(x) yOBIBaET Ha MPOMEKYTKAX ...

byHKIus g(x) BO3pacTaeT Ha MPOMEKYTKAX ...

byHKIISA g(x) MMEET TOYKH MAaKCUMYyMa ...

y

5. Mau rpaduk ¢pyukiuu f (X):

f'(x)> 0 Ha mpoMexyTKax ...




f ’(X) < 0 Ha MPOMEXYTKAX ...

TOYKH Makcumyma pyHakun f (X)
TOYKHA MUHUMYMa QyHKIH f (X) e

6. Jlan rpaduk npou3BoaHON GyHkmu f (X)

¥ -~
f %) Toraa QyHKIUS f(x) BO3pacTaer ..., yobBaer ... . Touku
\ skcTpemyMa GpyHkuuu f (X)
7. Han rpadux npou3BoaHON (PyHKIIMH g(X) :
71
TOYKH MakcuMyma (GYHKIIUU f(x) ‘

i o )
LN P
Touku MuHMMyMa byrkimm (X)... N 4

8. DyHKIUA h(X)z— !

5 --- TOYEK
X
IKCTPEMYMa, TaK KaK ...

2 BapuaHT

1. [IpousBoanas pynkuuu f (X) Ha OTpe3Ke [— 4;2] MEHSIET CBOM 3HaK B TOYKe X = —1, mpu 3TOM

f’(—1)<0. [Ipu sTom nanHas GyHKIUS HA MPOMEKYTKE
IPOMEXYTKE ... .

2. Ecimu f '(X) <0 myst Becex X € D(f ), TO QYHKIHUS SIBISETCS ... .

3. W3 paHHbIX  (QyHKIUR f (X) =2X+SinX;
BO3pACTAIOIIEH ABIIAETCS ... .

. BO3pacTacTt, a Y6BIBaCT Ha

g(x)=x* +4x;

h(x)=—x* -7x+r,
4. 3HaK npou3BOJHON (PYHKIIUU g(X)I/ISMCHHeTCH 10 CXEME:

¢byHKUA g (X) yObIBaeT Ha MPOMEKYTKAX ...
byHkus g (x) BO3PACTAaeT Ha IPOMEXKYTKAX ...
byHKIHSA g (x) UMeeT TOYKH MUHUMYMA ...

5. Jan rpaduk ¢pynkuun f (X) :

¥ ) ‘ f '(X) >0 Ha MPOMEKYTKAX ...
5 2¢) f '(X)< 0 Ha MPOMEKYTKAX ...
\ \. / TOYKH MakcuMyma QyHkiun f (X)
- ‘V;, -fl Vr

TOYKH MUHUMYMa yHkmn f (X)




6. Jlan rpaduk nmpousBoaHoi GyHkimu f (x) :

/\* skeTpemyma dynkmun f ()
R

. A L
VAR B

7. Nan rpaduk Tpou3BOAHON (HYHKIIHMH g(x) :

d

AN T\

8. dynkuush(x)= 23'(2

IKCTPEMYMa, TaK KaK ...

3 BapuaHT

Torma dynkuus f(X) Bospactaer ..., yGwiBaer ...

. Touku

TOYKH MakcuMyma (DyHKIUU g(x)

plc)
Mx /\/ ‘ TOYKH MUHUMYyMa (PYHKIIHH g(x)

TOYCK

1. IIpousBonHas (HyHKIUU f(x) Ha OTpe3Ke [1;5] MEHSIET CBOW 3HaK B TOYKE X =3, MPU ITOM

f ’(3) > 0. [TosToMy Ha IPOMEXKYTKE ... BO3pACTAET, a yObIBACT HA IIPOMEKYTKE ...
2. Ecmu f '(X) >0 15 Bcex X € D(f ), TO (DYHKIIHS SBJSCTCS ... .

3. M3 nanmmix dymmii f(X)=2x+c0osx; g(x)=x* +3x+cos 2x; h(x)= —3sin(x —%) —2X

yObIBaroLIEH ABIsAETCA ... .
4. 3HaK Mpou3BOAHON (PyHKIMH g(x) U3MEHSeTCs 10 CXeMe:

byHKIISA g(X) yOBIBaET Ha MPOMEXKYTKE ...
dynkims g(X) Bo3pacTaeT Ha MPOMEKYTKE ...
dynkms g(X) EMeeT TOUKH MaKCHMyMa ...
5. Jlan rpaduk pyHKIUH f (X) :
{1 f'(x)>0 Ha mpoMexyTKax ...
f'(x)<0 ma mpoMexyTKax ...

x )
( \ 4 A Touky MurAMyMa Gyrkmun f(X) ...



6. Jlan rpaduk nmpou3BoaHON GpyHkiuu f (X) :

B
i

Torga GyHKIuUs f(x) BO3pacTaer ..., yObIBaeT ... . TOUKHU
sKCTpeMyMa GyHKIUU f(x) ...

7. Man rpaduk npousBoaHoi GyHkumu g(x):

i

TOUKH Makcumyma GyHKmu g(x) ...
TOYKN MUHEMyMa QYHKIUHA g(X) ...

VVI
\ N\
\/,_ 10

1 A

YN
B W

\

\«/', r) 8. Oynkmuah(x)= x? —2x+1 ... TOYeK
SKCTPEMYMA, TaK KaK ...

4 BapuaHT

1. Ilponssoanas dynxuuu f(x) Ha orpeske[—3;4] menser cBoii 3uak B Touke X =0, mpu oM

f'(0)<0. Ilosromy nanHas
IPOMEKYTKE ... .

(I)YHKI_[I/IH Ha IMPOMCIKYTKEC ... BO3paCTacT, a Y6BIB8.CT Ha

2. Ecmu f'(x) <0 st Beex x € D(f ), To QyHKIust sIBIsieTesy .. .
3. U3 pansbix QyHkuwmii f(x)=2x+sinx; g(x)=x®+3x; h(x)=—x? —5x+8 Bo3pacraroweii

ABIIACTCA ...

4. 3HaK npon3BOAHOM QYHKIKH g(X) HU3MEHAETCS 110 CXeMe:

dynkums g(x) yObIBaeT Ha IPOMEKYTKE ...

dyHkuus g(x) Bo3pactaeT Ha IPOMEKYTKE ...

dyHKIMs g(X) HMMeeT TOUKM MHHEMYMA ...

5. lan rpaduk pyHKIMH f(x) :

s

Hx

f'(x)>0 Ha IPOMEKYTKAX ...
f'(x) <0 Ha IPOMEKYTKAX ...

/

TouKK Makcumyma pyHkuuu f(x) ...

A T \J
by

g‘

6. Mau rpaduk npousBoaHoi GpyHkimu f(x):



1 1) SKCTpeMyMa QyHKIMH () -

TOYKM MakcuMyMma  (yHKIHUU

=
74

g(x) ...

TOYKH MUHEMYMa (QyHKIMH g(X)

7. Man rpaduk nponsBoaHoi GpyHkumu g(x):

¥

AN

torpa ¢yHkuus f(x) Bo3pacraer ..., yObIBaer ...

. Toukn

Fo N\ L

2
8. ®ymximsa h(x) = x* — = ... ToueK IKCTpeMyMa, TaK Kak ...

X



IIpakTuyeckoii 3aganue Ned4

Tema: Ilpenen nocnenoparesnbHOCTU. beckoHeuHO yObIBaroIas reoMeTpuyecKast Iporpeccus.
Hesas: BripaboTaTh yMEHHS BEIYUCIATH MPEIEIbI TOCIEA0BATEILHOCTEH ;BEIBECTH (HOPMYITY
CYMMBbI OECKOHEUHOM reOMETPHUECKON Tporpeccuu; BoIpadoTaTh NPAKTUUECKUE HaBBIKU
IPUMEHEHHUS 3TON (POPMYJIbI IPU PELICHUH 3a/1aHUU.

Metoanueckune PekoMenaanuu

Teopema Beiiepmirpacca. Eciv 11ocie10BaTeIbHOCTh MOHOTOHHA ¥ OTPaHUYEHA, TO OHA
CXOJIUTCSL.

Teopema o npenesax

[Ipenen cTanyoHapHOMU ITOCIIEAOBATEILHOCTH PAaBSH 3HAYCHUIO JTF000T0 WieHa
HIOCJICI0BATEIEHOCTH

Im C=C

ITocTOSIHHBIN MHOKHTEIIh MOKHO BEIHOCUTB 3a 3HAK npeacia:

Imikla '=klm la

4
[Tpenen cymmBbl paBeH CyMMe IPEEIIOB:

mile 1+b i=ln la '+kn b

Hpez[en IMMPOU3BCACHUS PABCH IMTPOU3BCACHUIO IIPECIACIIOB:

Imile ibi=Iml|a -In|b )

Hpenen YaCTHOI'O PABCH YaCTHOMY IIPEACIIOB:

jgj mia) ]
) Im (b Im (b ) =0
, IpX YCJIIOBHUHU 4TO ¥ (bn) *9 st m00O0OTO N
lim | @ =|1i11':[ . m=N
[Ipenen creneHu paBeH CTENEHU Mpejaena: ' R Vi (<

beckoHeuHO MAaJIble M 0€CKOHEUYHO 00JIbIIME MOCJIe10BATEIbHOCTH.

[TocnenoBarenbHOCTB( X n ) Ha3bIBAaeTCS HECKOHEYHO MAJIOH, ecliu e€ Ipeiel paBeH HYIIIo,

Imix =0



1

1
im l=|:|

1
(Ilpumep "~ ® | mocnenoBaTenbHOCTD (Xn):1, AR ,- OECKOHEYHO MaJiasi)
[TocnenoBareabHOCTH( X n )HA3bIBACTCS DE€CKOHEYHO 0O0JIBIION, €CITH JIJIs JTF000TO
MOJIOKUTEIHHOTO Yrciia M , Kak Obl BETMKO OHO HH OBLIO, CYIIECTBYET Takoi HoMep N , 94To s
BceX ( X n ) ¢ HOMepamu n>N CrpaBeIIHBO HEPABEHCTBO | X n | >M .

1] =

To ecTh, MOCIEA0BATEIBHOCTh HA3bIBACTCS 0€CKOHEYHO 00JILIIOM, €Clih €€ IpeIiesl paBeH
OCCKOHEYHOCTH,

Imx ==
mr==

(IIpumep - , TIOCJIEIOBATENbHOCTS (zn):1,2,3.,4,5,...,n,... 66CKOHEYHO OOJIbIIIasN).

3aMeTHM, 4TO €CJIH MOCIEA0BATEIIBHOCTD (Xn) ABJISIETCS OECKOHEUYHO Maioi (OECKOHEYHO
1
.

1.

djlm —;
Ilpumepo. n
R
i) m |rz_ t

00JBIION), TO - OeckoHedHO Ooubmiasi (0ECKOHEYHO Masias).

CyMMa 0eCKOHEYHOH reoMeTPHYECKOii MPOorpeccuu

PaccMoTprM OECKOHEUHYIO T€OMETPUUECKYIO porpeccuio bi,ba,bs, ... by .

[Tycts S1=by,

S2=b1+b,

S3=bi+ba+bs,

Sn: b1+b2+b3+. . .+bn,

[Tomryunnachk mocieoBaTebHOCTD S1, S2.S3,.. Sy, .. Kak Beskast mocie1oBaTeIbHOCTh OHA MOXKET
CXOJIUTCS MJTH PacXOIUTCs. Eciu mocnenoBaTeIbHOCTh ShCXOAUTCS K TIpeaety S, To

YHCI0 S Ha3bIBAIOT CYMMOMN T€OMETPHUYCCKOMN TPOTPECCHH.

[TycTh Ha0 HAWTH CyMMY N MIEPBBIX YWICHOB T€OMETPHUYECCKOM

nporpeccuu: Sp= bi+bo+bsat...+bn, TO

_bli-g

S5.=-1 ) ]
q .PaccmoTpuM cirydaii, Korja 3HaMEHATENb ( FEOMETPUUECKOM ITPOrpeCcCun
YJIOBIIETBOpSIET HepaBeHCTRY FI*L

mS =i ‘t'-ll;‘i'ﬂb_-;un 1-g =1b_-1n 1-Im g =1L-1_|:| =1L
Haeném: —q -9 -9 —q -9,
Im q =|:!,E?Eéh|-:1
(Tak kax )
b
17 Rl<1
[TosTomy U1

Bapuanmui 3a0anuit npakmuyueckoiui padomaot
Bapuanm Nel
1.BeruncnauTe npeaesn nocie10BaTeIbHOCTH:
a) Lim 3n+2



n—-+oo n

6) Lim 2n%-n+7
n—+oo n>+3n2+2

B) Lim 5n2+6n-7
n—-+oo 2n2-3n+4

r) Lim 6n*-n+11
n—+oo n?+7n-5

1) Lim 12n°+21n%-2n+1
n—+oo 24n°+13n°-2

e) Lim 4x2-12x+9
X—+00 x?+4x+4

k) Lim (3x+1)?
X—+0 x2+5x+1

3) Lim n*+n*+2n+1
n—+oo x2+5x+1

u) Lim 4n%-20n-3
n—+oo n*-n+1

k) Lim n2-n
n—+oo n-1

2. Haiigure CymMMy OecKOHEYHO yOBIBarOIIel reOMeTpUUYECKOM MPOrpeccuu:
1) 0,4; 0,04; 0,004; 0,0004...

2)0,17; 0,0017; 0,000017...

3)0,054; 0,0054; 0,00054...

R SR HY
3 61236
Bapuant Ne2
1.Beraucinurs MMpeaci NoCJICHO0OBATCIIbHOCTHU
a) Lim 5x-7
X—>+00 2X
0) Lim 4x243x
X—>+00 2X5-7x3
B) Lim 7n%-6n+8

n—+oo 4n%+2n+6



r) Lim 8n*-3n+17

n—+oo 3n3-61n+1

1) Lim 14n°>-23n2+4n-1
n—+oo 19n°+13n*-2n+8

e) Lim 6x2-17x+11
X—+00 3x2-21x-17

k) Lim (5x+1)?
X—+00 7x2-x+10

3) Lim 3x2-7x>+17x-13
X—+00 Tx3-8x%+25

u) Lim 6x2-11n-3
X—>+00 Tx2-X+5

k) Lim 8n2-3n
n—-+oo n-2

2. Haiigute cymmy GeCKOHEUHO YObIBaIOIEH T€OMETPUUYECKON TPOTPECCUU:
1) 0,6; 0,006; 0,0006...
2) 0,13; 0,013; 0,0013...
3) 0,045; 0,0045; 0,00045...
4H 1, 1;1;1...
8 1632 64



IIpakTnyeckoe 3ansaTue Ne 49
KonTpouabnas padora Ne3

Teme: Hauana MaTeMaTH4YeCKOIo aHAJIN3Aa

He.]'lb: OLCHUTDL 3HAHHUA YHaAIIUXCA, BBIABUTb HEAOUCTEI IIPHU U3YYCHUMU MaTCpHalia

I papraur

1. BoiudennaTe IPoH3IBOIHBIe GYHKIIBEH H Hal HTe 3HAYCHIE IIPOHIBOA-
HOH B To9Ke X = 1:

1) y = x5+ 8x3 - 12 + %"—13; 2) y=3Y2c -
2x2
2—.
3} iy =+38x—2sin2x; 4) y= y:g‘f_lﬁ;
X+

5 y=e*"'In2x.

2. Haiigure yrnoBolt KoadhHIIMeAT HAcaTeNLHOH, NpoBefeRHOI K Tpa-

3n
$HRY DYHKIINHE ¥ = cO8 2x B TOUKe ¢ abciHccol x = -,

3. CocranrTe YpARHEHUE KacaTeabHOH K rpadury dywxoun y = x° — 4,
HapaljJelbHONA OPAMOII ¥ = x - 4.



II BapuanT

1. BuuueaaTe OpousBoAnsie GYHEUHA 1 HARLATE 3HAYCHUE ITPOMIHBOA-

HOM opH x = -1:

2
1y=3c' ="~ 87 15240, 2) y-61x® -
x
8) ¥ =V4x +5cos3x; 4) y=4':+;‘;
I —

5) y = e~ In(-2x).

2. Haitamre yruopoil

EOMDPHUNEHT KACATEeNRHOH, IIPOBEJEHHON K I'pa-

buxy dyarnan y = sin0,5x B Touke ¢ afemyuceoil x = 4—7E

3

3. CocTabbTe ypaBHEHME KAaCcATeJLHOM K rpadury dyHrumn y = x°2 + 2,

NapanTelsHoN UpaMol y = 2x.

IIpakTuyeckoe 3ansaTue Ne50

Tema: Murterpan u nepBoodpazHas
Heanb: OTpaboTaTh HaBBIKK HAXOXACHUS MEPBOOOPA3HON (YHKIMH, 3HAYEHUS ONPEIEIEHHOTO

HUHTETpajia, UCIIOJb30BAHUA TCOMETPHUICCKOT'O U (1)I/I3I/IIICCKOFO CMBICJIa OIIPCACIICHHOT'O
HHTCErpajia npyu pClCHNU IMPUKIAJHbIX 3a1a4.

MeToauuecKkue PE€KOMEHIANH

Onpenenenne 1. Oyukuus F(x) HassBaercs mepoobpasHoil or ¢pyHkumu f(x) Ha oTpeske

[a;b], ecnu anst Beex x  [a;b] BemoONHsETCS paBeHCTBO:

F'(x)= f(x)

Tabauila nHTErpaIOB.
n+l

1.Ix”dx:x +C,n--1
n+1

dx

2. | —=I C,

Ix n|x|+

X

3. jaxdx:a—+C,
Ina

4. jexdx=eX+C,

5. Isinxdx:—cosx+C,

dx 1
9. [==-=+cC,
J.xz xJr
10. J’\/;dx=§x\/§+c,
dx
11. [—= =2x+C,
I

12. J'tgxdx =—Injcos x| +C,
13. _[ctgxdx =Injsinx|+C,



6. jcosxdx:sinx+C,

7| ox

—=1tgx+C,
COS*“ X

8..[ ox =—ctgx +C,

sin? x

14, jdx=x+c,
15, dex:C.

1. 'eomempuueckuii cmvlc onpedenenHo2o uHmezpaia.
[ycrb nana Gynkuus f(x) HenpepsiBHas Ha [a;b]. Paccmorpum rpaduk atoil GpyHKIMH
(HEKOTOPYIO KPUBYIO).

y
Yy

0

yv=f(x)

a

S ] f(x v

-

N

{
|
[
|
i
b

e ¢urypa aABb, orpannuennas orpeskom [a;b] ocu
OX, oTpe3kaMu MapajuIeNbHBIX OpAMBIX X=a u X =D,
¥ KpuBOH y= f(x), Ha3blBaeTCA KPHBOJMHEHHON
Tpaneuuen.

e Ecim wmuterpupyemas Ha [a;b] dyskums  f(x)
HEOTpHUIIATENIbHA, TO ONPEACIICHHBI UHTETPall YUCIECHHO
paBeH IUIOIIAIA KPHUBOJIMHEWHOU Tpaneuny,
orpannyeHHol [a;b] ocu OX, oTpeskamu npsiMbix X =4,
X=b wu rpadpukom pannoW QyHkKuMH. B 3TOM
3aKJIIOYAETCs T€OMETPUUYECKHIM CMBICI ONpPENEICHHOTO
UHTerpaa.

1. Bviuucnenue niowadetl niockux gueyp.

43 TCOMCTPHUUCCKOI'0O CMBbICJIA OIIPCACIICHHOI'O MHTCIpajia M3BCCTHO, YTO CCJIIHU f(X)Z 0,

X e [a; b], TO IUIOLIAJb COOTBETCTBYIOUIEH KPUBOJMHENHOMW TpaneUMd BBIYUCISAETCS 10
dbopmyre:

b
SaABb = J. f(X)dX

b
OuesusHO, uTo ecit f(x)<0, x e[a;b], T0 S, g = j f (x)dx

PaccMoTpuM OCHOBHBIE CiIy4yau pacloiOKEHUs IIOCKUX PUTyYp:

Ya

1 ]
B i
N ¥ = flx)]
1 e

A r
Loy F
I HJ"-, _.n':h“a
ub\'-.:';." 5\-\,&.
){:"HH'H
\ 4 —
NN

\\\.\:H"\:\x-\‘x \‘\HK‘
b

2.
vll

r=feo [/

&
S im == I_f'(x)dx

A




LY Ya

\ << ML) N
+.I

0 a ¢ 7 d b Xx
¢ ;

5= [rlakte— [ (ehe+ [k - -

-

=y

1II. Ilpumenenue onpedeneHno2o unmespaia 8 husuxe.

1. IlyTh, npoiiIeHHBIH TOYKON MPU HEPABHOMEPHOM IBUKEHHH 33 IPOMEXKYTOK BPEMEHHU OT
t, 0 t, BeIUMCIsIETCS O opMmyJie:

t
S = [9(t)dt
4

BapuanThl 3a1aHNii NPaAKTHYECKO padoThI
1 BapuaHT

1. Ompenenure GyHKIMIO, 11 KOTOPOi F(x)= x? —sin 2x — 1 ABIIsETCSA MEPBOOOPA3HOI:
3
X
1)f(X):?+COSZX+X; 2) f(x)=2x—2c0s2x;

1 3
3)f(X)=2X+50052Xi 3)f(x):%+%0052x+x

2. HIna ¢yskuuu f (x) = x?, HalauTe NEepBOOOPA3HYIO F(x), MIPUHUMAIOIIYI0 3aJaHHOE
3HaYCHHUE B 3aJJaHHOU TOYKE F(— 1) =2.

X3 1 1 x* .1 x® 1
Fix)==—+2=- 2)F(x)=2x+2=>; FiX)=——+2=; FiX)=—-2=
DF(X)=Z+25: DFK) 30 F)=-Tr25 HRK)=-23

3. Touka ABIKETCS 10 MPSAMOH TaK, YTO €€ CKOPOCTh B MOMEHT BpeMeHU t paBHau(t)=t +t2.
Haiinure myTh, IpOWICHHBINA TOYKO# 32 BpeMs OT 1 /10 3 CeKYHJI, €CIIH CKOPOCTh H3MEPSIETCSI B
mlc.

1)18m; 2)12%]14; 3)17%/14; 4) 20m
S 5 4
4. Beruucnure: a) J‘#dx ; 6)I4de
5 COS” X 2
a)
1)6V3; 2)6; 3)23; 4)3J3

5. Haiinure miomanp (Gurypsl, OrpaHi4eHHON JIMHUSMU:



a)y=-x>+3,y=0 6)y:\/§;y=%x

1)44/3; 3)943; 12; 3)23;
2)64/3; 4)84/3. 2)1%; 4)1%.
2 BapuaHT

1. Onpenenute GyHKIUIO, 711 KOTOPOM F(X) = —Cosg —x® +4 sBuseTcs epBOOOPA3HOIL:
1) f(x)z—sing—sz; 3) f(x):—%sing—sz;

2) f(x)

LainX 3 4) f(x) = 2sin = — 3x?.
2 2 2

2. lnn dynkumn  f(x)= 2x — 2 Haiiaure mepBoobpasHyro F(x), rpaduk KOTOpOH IIPOXOMHT
uepe3 Touky A(2:1).

1)F(x)=—x*>—-2x-1 2)F(x)=x*>+2x+2; 3) F(x)=2x*>-2 4)F(x)=x* —2x+1

3. Touka nBuxeTcs 1Mo NpsMou Tak, YTO €€ CKOPOCTh B MOMEHT BpeMEHHU t paBHa u(t) =3+0,2t.

HaiiguTe myTh, MpOMICHHBIM TOYKOM 3a BpeMst OT 1 10 7 CEKYHII, €CIIi u3MepsieTcs B m/ ¢ .
1)22,8u 2)29m ; 3)23m; 4)13m

4. Beraucnute: a) Tcos gdx ; 0) j: (X2 - GXbX
71' 1

a)
1)‘/57_1; 2)3J3 -3; 3)0; 4)3-3V3

5. Haiinure miomanps Gurypsl, OrpaHi4eHHON JTUHUSIMU:

a)y=2x* y=0; X=2 6)y=5-x>; y=1;
1)52' 3)51' 1)16; 3)111-
3’ 3’ ) 31
1 2 1 2
2)2=; 4H2— 2)5-; 4)10-
) 3 ) 3 ) 3 ) 3
3 BapuaHT

1. Onpenenure GyHKIHIO, A7 KOTOPOl F(x)= x> —sin3x + 2 SABIAETCA NEPBOOOPA3HOM:
2
X° 1 i
1)f(X)=?—§C083X; 3) f(x)=3x? +sin3x;

2) f(x)=3x? —3cos3x; 2
) 1) =3 —3c0s3x 4)f(x):%+%cos3x



2. st dynkimn £ (x) = x® HaiiauTe mepBooOpasHyo F(x), IPHHEMAIOIIYIO 33/[aHHOE 3HAYCHHE

B 3aa”HHON Touke: F (1) = 1

3

4
DH@:%—a 2) F(x) =

3

x*; 3)FQ)=%X4+3; 4)F@)=—é;

NS

3. CKOpOCTb JIBUXEHUSI TOUKHU u(t): (18t—3t2)7vl/c. Haitgute nyTh, NpONAEHHBIA TOYKOW OT

Havasa JBMKEHUS 10 OCTAHOBKH.
1)108m; 2)92m; 3)36.m; 4) 20m

5 2
4. Beraucaute: a) I(1+ cos ZXhX ; 0) I x3dx
0 0

a)
/4 Vs
DE; a—E; 3)0; 4)1
5. Haiinure tutomans GUrypsl, OrpaHUYCHHON JTHHUSIMH
a)y=x*>-1,y=0 O)y=x>; x=2; x=0
2 3
D3 35 1)2; 3)4;
4 3
2) 3 ; 4) " 2)3; 4)1
4 BapuaHT

1. Onpenenure GyHKLUHIO, 11 KOTOPOH F(X)= x® —cos3X + 2 SBIAETCSA N1EPBOOOPA3HON:
2
x> 1 .
1)f(X)=?—§COS3X; 3) f(x)=3x? +3sin3x;

2
2) f(x)=3x? —3cos3x; 4) f(x):%+%c033x

2. Jlnst gynkumn f(x)=3x? —3 Haiiaure nepBoobpasHyro F(x), rpaguk KOTOpO# MpOXOUT
uepes TouKy A(2;2).
1) F(x)=—x* —3x; 2)F(x)=x*>+3x—-1; 3)F(x)+x*—3x; 4)F(x)=x>-5

3. CKOpOCTh JIBMXKEHHSI TOUKH u(t):(24t—t2)zw/ c. Haiinure nyte. [IpoliaeHHBI TOUKOM 3a

TPETHIO CEKYH]TY.
1)10m; 2)32m; 3)108m; 4)24m

T

i j‘ dx
4. Boruncnure: a) | cos3xdx ; 0) | —=
0 4 \/;

a)
2. 1. .
D3 23 3)1; 4)0

5. Haiigure muiomaab Gurypbl, orpaHi4eHHON JTMHUSAMU:



a)y=x"+1; x=0; x=1 6)y=4-x% y=0

2. 4. 16 L.
1)5, 3)3, 1)3, 3)3,
2)1; 4)2 2)1; 4)%

IIpakTnyeckoe 3ansaTueNeS0

Tema: MuTerpan u nepooOpa3Has

Hess: Hayunts npuMeHSATHh CBOICTBAa MHTETpaia U MEPBOOOPA3HON MPH pEIICHUH 3a/1a4.
MeTtoauyeckue KOMOMHALIUH

1. ITox muddepermpoBanremM GyHKITUN fx) MBI TIOHMAaeM HaXO0XJICHUE

!
MIPOU3BOAHOMN f (J:f] .

I
2. Haxoxnenue GyHKINH f Ex ) T10 33JJaHHOM €€ MPOU3BOTHOM f (x] Ha3bIBAIOT OTEpalueh

HHTCTPHUPOBAHUS.

3. Takum oOpa3oM, onepalusi HHTETPUPOBAHMUS 00paTHO orneparuu auddepeHIIpPOBaHUS.
CrnenoBarenbHO, ONepalysi HHTETPUPOBAHUS COCTOUT B TOM, UTO I10 3aaHHON

F
MIPOM3BOTHOM fx) HaXOJAT (BOCCTaHABIMBAIOT ) () YHKIUIO fx) .

4. OyHKIUIO F ExjHaSLIBaIOT nepBOOOpa3HOi I HYyHKIMU fx) Ha 32JIaHHOM TIPOMEXYTKE ,
€CJIM JUIS BCEX X U3 3TOTO MpoMexkyTka F'(x)=f"(x).

5. MHokecTBO Bcex nepBooOpa3HbIX A GyHKIUH f(X) MOXKHO MPECTaBUTH B

— F(x)+C, rre C E R.

OcHoBHBIE cBOIiCTBA IEPBOO0Pa3HOH (PYHKIIUH.

6.Teopema . Ecnu pynkuus F(X) ects mepBooOpaszHas mist Gyukimu f(X) Ha mpomexyTtke X TO
npH J1r000it noctostHHO# (yHKIMs F(X)+C Takxke siBisiercs nepBoodpasnoit st GpyHkuuu f(x)
Ha npoMexyTke X . 100yro nepBoodpazHyro pyHKIUH f{x) Ha IpoMexKyTKe X MOXKHO 3alHucaTh
B Bujie F(x)+C.

7. 'eomeTprudecku OCHOBHOE CBOIMCTBO MEPBOOOPA3HBIX MOKHO MHTEPIIPETUPOBATDH TaK:
rpaduKu BCex mepBooOpasHbIX AaHHOH (GyHKuu f (X) mOTydaroTes ¢ MOMOIIBIO MapaIeTbHOTO
nepeHoca Jto00ro u3 3Tux rpaduxos Baosb ocu OV.



¥

Tabauna nepBoodpa3HbIX
OO61uii BUJ nepBooOpasHbIX
k (nocmosnnas)

kx+c
x"(neZ,n+—-1)
xn+1

n+1
1

Jx

2\ x+¢
sin x
—cosx +c¢
COSX
sinx+c

+c

—+c
Ina

3agaHus K MpakTUIeCKon pabore

3aoaua 1.Haiitn Bce nepBooOpasHblie (PyHKIUN
x+z

a) flx)=sin(3x+2) gfx)=¢e=



1

5 F0) = (cos? = 2) )F () = 2
flx)= \E +3cos(4x+ 1)

of (X) = e** +sin2x
O,C)f(x] = sinxcos x
3aoaua 2. Haiitu nepBoobOpaszHyro s () yHKIIHH f(X]):‘VE rpadguk KOTOPOM MPOXOAUT Uepe3

touky P(9; 1)

3aoaua 3. Haiitu mmomiaap GUrypsl, OrpaHU4eHHON JTUHUSIMH

y=vx y=vV4-x y=0

3aoaua 4.( Pusnyeckas 3anaya). Teno ABMKETCS MPSIMOIUHENHO CO CKOPOCTBIO,

M3MEHSIOIICHCS 10 3aKOHY ¥ 2t(m/c
3a MEPBbIE JIBE CEKYHJIBI OHO MPOILIO 1 SM.

]. HaiiTtn 3aK0H JBMOKEHUS TeJa, €CJIM U3BECTHO, UTO

. . o — A w2
3adaua 5. Haiitu miomans Gurypsl, orpannueHHoi ocbio OX u mapabomnoii ¥ = 4—x

2 _ _
Pewenue. Haxonum npeaensl HHTETPUPOBAHUS : 4—x"=0 K= 2, TOT A

a=—2, b=2.

Yi
B
A c
2 0| 2 5

3adaua 6. Haiity miomans GpUrypel, orpaHIdeHHOM TIpsaMbiMu ~ — & X = D, ocpio OX i

rpadukoM pyHKmmn Y — f(x)
a=1,b=g, [()={x



IIpakTnyeckoe 3ansaTue NeS1
Tema: Teopema HproToHa-JIeliOHuIa
Heas: Hayuntbes npumensats Teopemy Hetorona JleliOauna.
Mertoanueckue KOMOMHAIIUH
Teopema: ITycts ¢pynkuus f(x) HenpepsiBHa Ha oTpeske [a;b] u mycts F(x) ecTh kakas - nubo eé
nepBooOpasHasi. Toraa crpaBeInBO paBEHCTBO

P =F() -Fla)

A
[ (Bdx = F(x)

D10 paBeHCTBO Ha3biBaeTcsa Gpopmyioi HeroTona-Jleitonuna.

C Toukm 3peHuss reoMeTpuu onpeaeneHHbld uHTerpan - 3to I[IJIOLAJIb. Ilnomans
KPUBOJIMHEHHON TpaIrenuy MOKHO HaXouTh 1o popmyiie HproToHa-JIeiOHmIa

2= F(E) - Fia)

A
§ = [f (®)dx = F(x)

®durypa orpaanueHa rpadukoM GYHKIHH y=f(X), OTpe3KOM [a,b] 1 psIMBIMU X=a, X=b.

Kak MoxHO onpenenuTs miomaas 3Toi ¢purypsi? (mo popmyie)
#
5= I Fixdx
a

Kak nHaiitu miomane GUrypsl cocTosIen u3 IByx 4acTeit?

S=S51+S;
I3 L
5= —If(x)dx +If(x]l.:1’x

3aaHns IPaKTUYECKOH paboThI
1) HaiiiuTe mmomazs GUrypsl, OrpaHHueHHON TIMHHAME y = X2+ 2, X = 1, x = -2
2) Haiinute momans GUTypsI, OrpaHHYEHHON TMHUAMI Y = X - 3, y = X° -3,
3) Haitnure momans Gurypsl, OrpaHideHHON JTMHUAMHU g(X) = 3 - X,

f(x)=0,5x+2x+3,x=-3,x=2,y=0



IIpakTnyeckoe 3ansaTHe NeS2
Tema: [Ipumenenne uHTerpaia K BBIYMCICHUIO (PU3MUECKUX BEIMYMH U IUIOLIAIEH.

IIe.m:: HpI/IMeHI/ITB YMCHHA IO BJIAACHHUIO HpeﬂCTaBHeHI/If/’I 00 OCHOBHBIX HOHSTHIX HWHTCIrpaia K
BBIYUCICHUIO (I)I/I3I/I‘-IGCKI/IX BCJIIMYHMH U HJ'IOH.I&I[GIE.

MeTtoanuecKkue KOMOMHAIMH

I[a,I[I/IM MaTeMaTHYeCKOE OITMCaHHEe TOM MOJCIH, KOTOpasd ObLIa IMOCTpOCHA IJIA

dynkmu y= f(X), HepepbIBHOI Ha oTpe3ke [a;b].

1) pa30uBaroT 0Tpe30K [a;h] Ha N paBHBIX YacTeil.

2) coctaBisieM cymmy Sp = f(Xo)Axo + f(X)Ax1 + ...+ f(Xn-1)Axn-1.
lim S,

3) BhIYHCIIIEM T

DTOT mpeaen Ha3bIBAIOT ONpPEACICHHBIM MHTerpanioMm ot ¢yHkimn Y= f(X) Ha otpeske [a;b] u

0003HAYaIOT TaK :
b
a

qucia @ ¥ b Ha3bIBAIOT Mpe/iesiaMi HHTETPUPOBAHUS (COOTBETCTBEHHO HIXKHUM M BEPXHUM).

[Mpumep 1. Berurcauts miomaas GUrypsl, OrpaHUUYECHHO MOTYBOIHON CHHYCOHIBI Y=SIN X 1

OCBIO a0cIHCC.
Pemenue:

MoOKHO B3STh MMOJIYBOJIHY CUHYCOUBI OT TOYKH x=0 J0 TOYKU X= n Ipu CJICAYIOIUX

G ) yenosusax: a=0, x= T, f(x)=sin x.

\\
-

N\

[Tpumep 2. BeraucnuTs miomans GUrypsl, OrpaHUYeHHON JIMHUAMHE Y = X, Y = 5-X, X=1, X=2.



Pemenue: @urypa, miomnaas KOTOPO Ha0 HAWTH, H300pakeHa Ha PUCYHKE.

Bocnons3oBapmiucek hopmyioit HeroTona - JleliOHuIIa, MOITyduM

-

S=[(5-0-0dc=[(5-20dx=(5x—x") | =(5-2-29) =(5-1-1%) =2
1

=t P 3
[P N——

OtBer: S =2.

[Tpumep 3. Tsoxenas nens amuHoro L = 200M mogHuMaeTcs, HaBUBasCh Ha BOpOT. OnpenenuThb
palboTy CHIIBI Beca IMPH TOTHATHH LICIH, IPpeHeOperas pa3MepaMu BOPOTa, €CIIH MMOTOHHBINA METp

menu Becut 50 K.

Pewenne. IlycTh K HEKOTOPOMY MOMEHTY BPEMEHHU Ha BOPOT HABEPHYJICSA OTPE30K LN
nnuHou L-X. Becut ata wacts (L-x)-50kr. DnemenTapHas pabota cuiibl Beca Ha

nepemerienue dx Oymet paBaa A=-(L-x)-50dx.

(«—» Tak Kak cuia Beca HalpasjeHa Ha IPOTUBOIIOJIOKHO nepeMenienuio) [lonayro padory

HalAEM KaK MHTETpajl OT 3JIEMEHTapHON paboThI

=)

Lm0 - s = 2252007

A=[—(L-%30dx=30 =—1000000%z - 1.

BapuanTsl 3a1aHMil NIpaKTH4YeCKOH padoThI
1 Bapuanr

1) Haiimure miomiaas Gurypsl (MpeaBapuTeIbHO CACTANTEe PUCYHOK) OTPAaHUYCHHOM:
a) rpaduKoM (PYHKITUU
y=4x-X?> 1 och abCImce

0) rpadukoM (yHKIIUU Y=COS X,
0CbI0 a0CIUCC U MPSAMBIMH

X=—Xx=—
6 3

2) Ckopocts apmwxenust T.U. HaliTi myTh, IpOHICHHON TOYKO# 32 4 CEKYH/IBI.
(t1=3c, t2=4c)
S(t)=9t>-8t m/c

3) Berunciuth paboTy, MpOBENEHHYIO PH CHKATHU TPYXUHBI Ha 0,06M, ecitu J1st cokaTus e€ Ha

0,01m 3arpaunBaercs padota 10mx.



2 Bapuant

1) Haiiaure momiaas Guryps! (peaBapUuTeIbHO CIeIaliTe PUCYHOK) OTPAHUYCHHOM:

a) rpadukoM QyHKIIUH
y=6X-X* 1 0CchI0 abcIuce

0) rpadukoM QyHKIHK Y=SIN X, OCBIO0 a0CIIUCC U MPSIMbIMU

T T
X=—HxXx=-—
6 3

2) Ckopocts aswxenus T.U. Hailiaute myTh, MpoiIeHHON TOYKOM 3a t CeKYHIBI.

S(t)=(6t2+4)m/c, t=5cex.

Haiigure myts oT Havana apmwxenus (t1=0c, t2=5c¢)

3) Beruuciuth paboTy, MpoBeNEHHYIO MU CKaTHU TPy uHbI Ha 0,05M, eciu 1s1 €€ coxaTus Ha

0,01m 3arpaunBaeTcst padbora 121K.

IIpakTnueckoe 3ansaTue Ne 53

Tema: Kitaccuueckoe omnpenesieHue BEpOATHOCTEM, CBOMCTBA BEPOSITHOCTEN, TEOpEMAa O CyMMeE

BEPOSATHOCTEMN

Heanb: 3HaTh Qopmysasl KOMOMHATOPUKH, TEOPUU BEPOSATHOCTEH M YMETh INPUMEHATh MX NPHU

peUICHUHU 3a1a4.

MeToauuyeckue PE€KOMEHIAUH

‘ HasBanue Dopmyna ITpumepsl
1 2 3
1. BeposiTHOCTH COOBITHS P(A) = m B ypue 3 Oenbix u 9 uepHBIX
P(4) ( )_F 11apOB. N3  ypusl  Hayrapg

BBIHMMAKOT oauH 1map. Kakosa
BEPOATHOCTb TOr0, YTO BBIHYTHIHI
iap OKa)KeTcsl YepHbIM (COObITHE
A)?

Pemienne. m=9, n=3+9=12




P(A) =

|\>|‘~°
Nlw

2. BepositHOCTB
JIOCTOBEPHOT'O
coobitus (U);
BEPOSITHOCTh
HEBO3MOKHOTO
coobitus (V)

KOMBHUHATOPHUKA

3. PasMmerenus

A =n(n-1)n-2)..(n-k +1)

A} =5.4.3=60

4. IlepecTaHOBKH P = A: =n P, =5=1-2-3-4-5=120
n=1-2-3-4-...-n
5. Coueranus C: B n(n—l)(n—il)...(n—k+1) C53 _ igg 10

6. Teopema crnoxkeHus u
YMHOKEHHUS
BEPOSITHOCTEHN

P(A+B)=P(A)+P(B)
P(A-B)=P(A)-P(B)
(A)+P( )_1,rae

P(K) - BEPOATHOCTH

MIPOTUBOTIOIOKHOTO
COOBITUSA

e BeposTHOCTB HOoMAaAaHus
CHapsiia B MEPBBIA CKJIaJ paBHA
0,225, Bo BtOpor — 0,325. B
pe3ysibTaTte JCeTOHAIMH Jt00oe
HonajaHue  B3pbiBaeT  oba
ckiaga. KakoBa BeposTHOCTB
TOro, 4ro oba ckiaga OyayT
YHUUYTOKEHBI?

Pewienue.
P(A+B)=P(A)+P(B)=
=0,225+0,325=0,55

e BeposiTHOCTH MONaiaHus B LEJb
JUIE TIEPBOTO CTpelika paBHA
P(A) =0,9, VTS BTOPOTO
cTpeJka P(B)=07.
Haiitu BepoATHOCTH TOrO, 4YTO
o0a cTperka nonagyT B IElb.

P(AB)=P(A)-P(B)=0,9-0,7 =

= 0,63

paBHa

7. ®opmyna MIOJIHOM

BEPOSITHOCTH

8. ®opmyna bepuymiu

B ypne 20 mapoB: 15 Genbix u 5
YEepHBIX. BeIHYIM nmoapsax S5 mapos,
IIPUYEM KaXXIbli BBIHYTBIM IIAp
BO3BpAIla€TCd B YpPHY M Iepex
U3BJICUCHUEM CJIEIYIOLIETO
TIIATENBHO MIEPEMETNBAIOTCSL.
Halitu BeposTHOCTH TOro, 4TO W3
MATH BBIHYTBIX MIapoB Oyner 2
OenbIX.

Pemenue.




1 2 3

p_15_3 .4 p.1
20 4 4
P25 :C P2q5 ‘=
06 -
1.2\4) \4 512
9. Maremarnieckoe M(X)=xp, +X, P, +-tX,p,, | X [ -1]0] 1 2 | 3
oxunanne M(X) X - IMCKPETHAS C.B. P |02|01[02]015 |03
P, - COOTBCTCTBYIOIIHNC M(X)=7 5
BEPOSITHOCTHU
CaoiicTBa Pemenne.
1. M(C)= M(X)=-1-0,2+0-01+1-0,25+
2 M(X +Y)= ( ) (Y) =2-015+3-0,3=1,25

3. M(X-Y)=M(X)-M(Y)
4. M(C-X)=C-M(X)

10. {ucnepcus D(X ( 2 ) 2 (X ) X -1 0 1 2
TUCKPETHOMN C.B. P 02 011 03] 04
D(X) D(X)="

+2-0,4=09

M?(X)=(09)" =081
M(X?)=(-1)*-0,2+0%-01+
+17-03+2%-04=21
D(X)=21-081=129

M(X)=-1-0,2+0-01+1-0,3+

IpakTnueckoe 3ansitue Ne54

Tema: Brruucnenne BepostHocTen. [Ipuknaanbie 3aqa4u.

He.]]b: OLICHUTDH 3HAHUS YUAIIUXCS, BBIABUTH HCJOYCTHI ITPU U3YUCHUHN MaTCpUalia

| BapuaHT.

1. B rpymnme uHOCTpaHHBIX TYpUCTOB- 51 yenoBek, cpeau HUX ABa ¢panitys3a. s nocemenus
MaJICHbKOTO My3esl TPYIIIY CIIy4aillHbIM 00pa30M AEJAT Ha TPU MOATPYIIIbI, OAMHAKOBbIE 110
yuciaeHHocT. Haiiiure BeposITHOCTH TOTO, YTO (PpaHITy3bl OKAXYTCSI B OJTHOW TPYyTIIIE.

2. B cpeanem Ha 1000 akkyMyIISITOPOB, MOCTYITHBIINX B IPO/IaXy — 7 HEUCTIPABHBIX.
Haiinure BepoSITHOCTb TOTO, UTO OJAMH KYIUIEHHBIN aKKyMYJISITOP OKa)KeTCS UCIPABHBIM.

3. B HEKoTOpoi MECTHOCTH YTpO B Mae ObIBaeT JTUOO SICHBIM, JIHOO 00MauHbIM. HalmroaeHust

nokasanu: Ecim Malickoe yTpo sICHOE, TO BEPOSITHOCTb JI0K/s1 B TeUeHUH JTHA paBHa 0,6.




BepositHOCTB TOTO, 4TO YTpO B Mae Oyzaer obnaunbM — 0,4. Haliiute BEpOsSTHOCTH TOTO, 4TO B
CIIy4aifHO B3ATHIM MaCKHii IeHb JOXKs He OyIeT.

Il BApuaHT.

1. buarnonuct 5 pa3 cTpeisieT 1o MHUILEHsM. BeposTHOCTD Monaianus B MUIIEHb [IPH OAHOM
BoIcTpene paBHa 0,8. Haliaute BepoITHOCTH TOTO, YTO OUATIOHKUCT MEPBbIE TPU pa3a Mormnai B

MUIICHHU, a ITOCJICIHUC ABA pa3a IIPOMAXHYJICH.

2. BeposaTHOCTB TOTO, YTO HOBas IIAPHKOBAs pydKa MuIIeT mioxo - pasHa 0,05. [Tokynarens B
MarasuHe BbIOMpaeT 0JIHy HOBYIO pyuky. Haiiaure BEposITHOCTb TOTrO, UTO 3TA pydKa MUIIET

I1J10XO.

3. B HEKOTOPO MECTHOCTH YTPO B HIOJIE MOXKET OBITH JIMOO SCHBIM, THOO MACMYPHBIM.
Habmroenus nokazanu: Ecnu nioiibckoe yTpo sICHOE, TO BEpOSITHOCTH 10:k/14 paBHa 0,1. Ecin
UIOJIBCKOE YTPO MacMYpPHOE, TO BEPOATHOCTD 0K/ B TeueHue 1H4 paBHa 0,5. BeposaTHocTb
TOT0, YTO YTpPO B Utojie Oyner nacmypHbIM paBHa 0,2. Haiinure BepoATHOCTb TOTO, UTO B

CIIy4aifHO B3SITHIN HIOJIbCKUH JIEHb T0XK I HE OyaeT

IIpakTuyeckoe 3ansaTue NeS5
Tema: IIpuxiannasie 3amaun. [Ipeacrapienne YUCIOBBIX TAHHBIX.

Heab: OtpaboTka HABBIKOB pEHIEHUS MNPAKTHUYECKUX 33134 C NPUMEHEHUEM
BEPOSATHOCTHBIX METOOB.
IHopsinok BbINOJIHEHHSI Pa0OTHI:
1. PaccmoTpeTb TeOpeTUYeCcKnin matepuan u npumepbl NO YKasaHHOM Teme.
Pemuth 3a1aHus, yKa3aHHbIE B IPAKTUYECKOW YaCTH.

Teoperuuyeckasi 4acTh

Mepsbl nenTpaiabnoii Tengenmmu (measures of central tendency) —
CrOCOOBl  OCMBICJICHUSI IIEHTPaJIbHOM WM CpeAHed TO3UIMM MHOXKECTBa
HaOJII0/ICHUM, OLIEHOK, TPyl YUCEIT U T.1.

Mojaa — 310 HanboJjee 4acTo BCTpevarolieecsl 3HaueHue Mpu3HaKa.

HeoOxonumo mnomuepkHyTh, YTO MoOJa NpeACTaBiisieT coOod Haumbosee
4acTOE 3HAYCHUE MPU3HAKA, & HE YaCTOTY ATOT0 3HAYEHUS.

IIpumep 1. PaccMoTpuM ciiydall TOYEYHOrO pacnpeneneHus. B
COBOKYITHOCTH OILICHOK YycreBaemoctu 2,3,4,4,4,5,5 momou siBisercss oueHka 4
Mo=4, notoMmy, 4TO 3Ta OLEHKA BCTpeyaeTcs yaule Apyrux. [IpuHATO cUuTaTh,
YTO B CIy4dae, KOTJla BCE 3HAUYEHUS OLEHOK BCTPEYAIOTCS OJIMHAKOBO YacTo,



COBOKYITHOCTb JIaHHBIX MOJbl He wumeer. Hampumep, B COBOKYIHOCTH
3,3,3,4,4,4,5,5,5 Mmopl HET.

Ecnu nBe HecMeXHBIE OLICHKH B COBOKYITHOCTH MMEIOT paBHBIC YacTOTHI, U
OHM OOJIbIlIE YacTOT JPYTUX OIEHOK, TO CYIIECTBYIOT JBE MOJbl. B mpumepe
COBOKYMNHOCTH 2, 3, 3, 4, 5, 5 MmoagaMu SBISIOTCS OLEHKU 3 U 5 — Mo1=3, Mo,=5. B
9TOM CJydae TOBOPST, YTO COBOKYITHOCTE OIICHOK SIBJISICTCS OUMOOANIbHOLL.

Menuanoii Me Ha3bpIBaeTCsl 3HAUCHHE MPHU3HAKA, OTHOCUTEIBHO KOTOPOTO
reHepajibHass COBOKYITHOCTH JCIUTCS Ha JBE PaBHBIC MO 00BEMY YacTH, IPUYEM B
OIHOW W3 HUX COJIEpXKATCS YJICHbI, Y KOTOpPbIX 3HAYCHHUE TMpPU3HAKA HE
npesocxoaut Me X, a B gpyroi - He menblre Me X.

Ecnmu psig BrmrogaeT B ce0s 4eTHOE KOJMYECTBO MPHU3HAKOB, TO MEIUAHOM
(Me) b6yaet cpenHee, B3ATOE KakK MOJyCyMMa JBYX IIEHTPAJIbHBIX 3HAYCHUH psja.

Ipumep 2. Haiinem menuany BeiObopku: 5,4,5,6,7,3,6,2,8,6,9, 7.

Ynopsgounm BeIOOpKY: 2, 3,4, 5,5, 6,/ 6, 6,7, 7, 8, 9. IlockoabKy 3/1eCh
HMMEETCS YETHOE YMCIIO DJIEMEHTOB, TO CYIIECTBYET JBE «CepeIuHb» - 6 u 6. B
ATOM Ccllydae MeJIHMaHa OIpeAe/sieTCs Kak cpeaHee apudMETHUYECKOe OTHUX
3HaueHut Me=(6+6)/2=6.

Haitnem Mennany BEIOOPKH ¢ HEUETHBIM KOJIMYECTBOM 3HaueHwuit: 9, 3, 5, §,
4,11, 13.

Cravayia ynopsiioudM BBIOOPKY MO BEJIMUYMHAM BXOJISAIIUX B HEE 3HAUYCHUM.
[Tonyuum: 3, 4, 5, 8,9, 11, 13. ITockoabKy B BEIOOPKE CEMb 3JIEMEHTOB, YETBEPTHIN
10 TOPSZIKY 3JIEMEHT OyAeT cepeArHor psana. Takum oOpa3om, MeanaHoul OyAeT
YEeTBEPTHINA 7eMeHT — 8.

Cpennee apupmeTHveckoe 3HAYEHHME, WK TPOCTO cpednee (* ), paBHO
CyMMe MIEpEMEHHBIX, JEJICHHON Ha UX YUCIIO.

JInst  HecrpynmupOBaHHBIX  TEPEMEHHBIX  cpeaHee  apuMeTHYECKOe

BBIYUCTIsIETCS IO PopMyIie:
X, +Xx, +..+X 1

X= =—23x.
n n

Pa3zmaxoM BbIOOPKH HazbIBaeTcs BelMMUMHA R = X() - X(y)

WupiMu croBamMM, pa3Max - 3TO PACCTOSIHUE MEXIAY MaKCUMajbHbIM U
MUHUMAaJIbHBIM Y4JICHOM BapHallMOHHOTO psja.

Mucnepcuss. OnuH U3 CNOCOOOB M3MEPEHHUS pAacCesHUS  JTAHHBIX
3aKJIIOYAeTCsi B TOM, UTOObI ONPENENIUTh CTENEHb OTKIOHEHUS KaXJI0ro
HaOIIOJIeHUsT OT cpeaHeil apudmernueckoil. OueBUAHO, YTO YeM OOJIbIIE
OTKJIOHEHHUE, TEM OOJIbIIE U3MEHYMBOCTh HAOIIOACHUH.

OpHako MBI HE MOXEM HCIOJIb30BaTh CpeHEe ITUX OTKIOHEHUN KaK Mepy
paccestHUsl, TIOTOMY 4YTO  TOJOXHUTEIbHBIE OTKJIOHCHHUS KOMIICHCUPYIOT
OTpULIATEIbHBIE OTKJIOHEHHS (MX CyMMa paBHa Hym0). YTOOBl pemuTh 3Ty
npo0iieMy, MBI BO3BOAMM B KBaJpaT KaXJI0€ OTKJIOHEHHWE W HAXOAWM CpelHee
BO3BEJICHHBIX B KBAJpaT OTKJIOHEHHI; 3Ta BEIMUMHA HA3bIBACTCS AUCIIEPCHEH.

Bo3bmem N HabmoaeHU X1, X2, X3, Xn, CpeaHEe KOTOPbIX
E__Exi
n

pPaBHACTCA Brerauciasem JAUCIICPCHIO!



(K~ )
n

CpenHexBaapaTnieckoe OTKJIOHEHHEe — 3TO MOJIOKUTEIbHBIN
KBaJpaTHBIN KOPEHb U3 IUCIEPCUU.

MBI MOXeM MpeACTaBUTh ce0e CTaHIapTHOE OTKJIOHEHHE KaK CBOEro poja
CpenHee OTKJIOHEHHWE HabmomeHuit oT cpemHero. OHO BBIYUCISIETCS B TEX JKE
eAnHUIaX (Pa3MEpPHOCTSIX), YTO U UCXOHBIC JaHHBIE.

[Iycts £ —  auMCKpeTHass  cilydaiiHasd — BEJMYMHA,  [PUHHMAONIas
P= P{X: Jrcl]',p2 :P{X:xz},

D=g%=

3Ha4YCHUA M Age C BCPOATHOCTAMU

TOTrAa MATEMATHYECCKOC OKHIAAHHEC ,Z[I/ICerTHOﬁ cnyqaﬁﬂoﬁ BCJIMYMHBI

M(X) onpenernsieTcst Kak cymMma: 258 :

IIpumep 3. Haiftu pasmax, Moay, MeauaHy, cpeaHee BBIOOPKH 3HAYCHUU
CIIy4allHOM BEJIMYUHBI X, IOCTPOUTH IIOJUTOH YaCTOT.

X -2 -1 0

=
w

M 1 3 2 4 1

Pacnumem psig Beibopku: -2, -1,-1,-1,0,0,1,1, 1,1, 3.
Mo=1 (naubosnbmias yactora —y 1), Me=0 (cpenrHHOE 3HaUEHUE B PSITY
MIPU3HAKA).

R=3-(-2)=5.
X—_2_1_1_1+0+0+1+1+1+1+3— 2
B 11 11

[MonuroH yacrtoTt

6

Ipumep 4. Haiitu nucnepcuto BeiOOpku 10cm, 12cMm, 7cMm, llcm u cpemnee
KBaIPaTUYHOE OTKJIOHEHUE OT CPEHETO 3HAYCHUS DIIEMEHTOB BHIOOPKH.

- 10+12+7+11 40
= 2 _4_
(10 — 10)% 4+ (12— 10)2 + (7 — 10)® + (11 — 10)®> 14 ,
D = 4 =T=3,5CM

o(x) =D(x) = V3,5 =187 cm

IIpakTHYyeckast YacThb

3ananme 1. Haiitu pa3max, Molly, MeIMaHy U CpeJlHEE BIOOPKH:


http://statistica.ru/theory/opisatelnye-statistiki/#%D0%94%D0%B8%D1%81%D0%BF%D0%B5%D1%80%D1%81%D0%B8%D1%8F

1) -1,12,-6,-7,13,-2,10,-2,-9

2) 4,-10,13,8,-6,-3,-1,13, -6
3ananme 2. Haiftu Moay, meamaHy M cpefHee BBIOOPKH 3HAUYEHHUH ciydyalHOMN
BeIMYMHBI X. [TOCTpOUTH NTOJIUTOH YacTOT.
X|-3|/-]01]5
1
M| 2 |3|5|2
3aganme 3. HaiiTu MaremMaTtndeckoe OXUJaHUE 3HAUYCHUN CIyYailHOM BEJIMYMHBI
X, pacrpejielieHue KOTOPBIX 10 BEPOSTHOCTSAM MPEICTABICHO B TAOJIHIIE:
X|-3|-1]0]5
M | 2/7|3/7|1/7 |17
3ananme 4. Haiitu qucnepcuto BEIOOPKH:

1) 16r, 14r, 13r, 17r

2) 5m, 13m, 8m, 12m, 12m
3aganme S. Haiitu cpegHee KBaJpaTUUYHOE OTKJIOHEHUE OT CPEIHETO 3HAUYCHUS
AJIEMEHTOB BBIOOPKHU

12Mm, 10Mm, 7M 17M, OMm
3apanue 6. CpaBHUTH MO CTAOMJIBLHOCTH JIBYX (PyTOOJHCTOB, €CIIM YUCJIO TOJIOB,
3a0HUTHIX KaKJIBIM U3 UTPOKOB, IPUBECHO B TAOIHIIE:

Ne 1]2]3[4[5]6
CE30HAa
1 urpok | 17 | 21]2016 |15 19
2urpok | - |17]20|18 2114

KoHTpoJibHBIE BOIIPOCHI:
1. Ilousrue MmeguaHbl?
2. Tlonsitue Mmoapl?
3. Ilonsarue cpennee apudmeTrdeckoe?
4. Tlonstue pazmax?
5. IlonsTne craTucTHKa?

IIpakTHyeckoe 3ansaTHe Ne 56
Tema: KopHu ypaBHeHM. PABHOCHJIBHOCTH YpaBHEHMIA.
Henb: HaydnTbcs BBIYMCIATE KOPHU YPABHEHUM U ONIPEACIIATh PABHOCUIIBHOCTh YPAaBHEHHM.

Bapuantsl 3a1annii:

| BapuaHT

1.Vpasrerns x-9=0 u  (x+3)*(3x-18)=0 — paBHOCHUILHBI?
2.Pemuth 2-Ms1 ciocob6aMu ypaBHEHUE:

Vv 3x + 16=x+2 wu czmenats BBIBOI

3.PaBHOCWIBHBI T YpaBHEHUS:

5*145%=750 u x2-9=0?

4. Pemuth ypaBHEHHUE:

sin4x=0 ¥ BBIYUCIUTH MOITY4YEHHBIN pe3ynbTat npu k=0; £2



5.Haiitu KOpeHb ypaBHEHUS:
| 4x-5 | =15

2 BapUaHT
1.VpaBHenus x2-64=0 u  (x+8)*(4x-32)=0 — paBHOCHIILHBI?
2.Pemth 2-Ms criocobamu ypaBHEHHUE:

VX + 23 = x + 3 u caenaTh BbIBOJ

3.PaBHOCWIIBHBI JTM YpaBHEHUS:

652-6*=35 u x°=0?

4. Pemiuth ypaBHEHUE:

cos6x=1 ¥ BBIYMCIHUTDH NOTYYCHHBINH pe3ynbTat npu k=0; +12
5.HaiiTu KopeHb ypaBHEHHS:

| 4x+7| =15

IpakTuuyeckoe 3ausaTue Ne 57
Tema: IIpeobpazoBanue ypaBHeHu. OCHOBHBIE IPUEMBI PEIICHUS YPaBHEHUN U
HEPaBEHCTB

Heasn: 0TpaboTaTh HaBBIKU BBIUMCIICHUS JIOrapu(MoOB, TpeoOpa3zoBaHuUs
MPOCTEUIINX  JOrapu(PMUUYECKUX  BBIPAKEHHUM, pEIIEHUs MNPOCTEHIINX
norapu(pMUUECKUX YpaBHEHUH.

IHopsinok BbINOIHEHHS PA0OTHI.
1. PaccMOTpHTE TEOpPETHYECKHMI MaTepHaa [0 TeMe W HPHUMEPhbl PEIICHUS
3a/1a4 (MPUBEICHBI HIDKE).
2. Pemurte camocrosiTenbHyo padoty. Odopmute peiieHre MHChbMEHHO B
TETPaJIH.
Xoa padoThl.
1. Teoperuyeckuii MaTepua.
Jlorapudm nosnoxuTensHoro uucia b mo ocHoBanuio a (o6o3Hauaetcs 10gab)
— 9TO IOKa3aTeNlb CTENECHU, B KOTOPYIO HAJ0 BO3BECTH @&, YTOOBI IMOJYyYHTH b
(uucna b, a — mosokuTENBHBIE, aF 1).

Ecima‘=b,ro  log.b=c



log, b b
d - OCHOBHOE JIorapu(MUIECKOE TOKIECTBO
CaoiicTBa JorapupmoB cripaBe MBI ISl JIOTApU(MOB I10 JTFOOOMY

ocHoBanmio(a >0 ; a#£ 1):

1.10gal=0

2.logaa=1

3. Iogaak:k

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

5. loga(X/y)=logax— logay 6.

logab*=k-log:b

OcHoBaHHUeE norapnd)Ma H YUCJI0 IO 3BHAKOM norapnd)Ma MOXXHO ITOMECHATH
MecTamu 1o Ghopmylie:
logab=1/logpa

Ooumas ¢popmysia nepexona k Jorapudgmy 1o Apyromy OCHOBAHHUIO.
logab=logcb/log.a

Jlorapudm no ocHoBaHuIo a".

loga"b=(1/n)-logab

Jlorapudm uucna b mo ocHoBanuto a" paBeH npoussenaeHuo Apodu 1/n Ha
jorapudm guciia b mo ocHoBaHuUIO a.

IHpumepsbl perneHust
3agaHuA aNa cCaMocToATe/IbHOM paboTbi:

Ipumep 1. Beruucnure log, 8
Pemenue: 109, 8 = 3.(r.x. 2 ° = 8) Ipumep 3. Boruncaure IOQG%

Ipumep2. Beruncoute l0gs 25. PemeHHe.Iogei --2 (1. 62 =3—16)
Pemenwne: logs 25 =2 36


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

a) log s —
1 .Beraucnure 0) logs81

3HA4YCHHUC BBIPAKCHUA B) |0g 812+ |Og gé

r) log; 66- logs 22

)1) |Og98 1

C) log, 25
log, 5

)K) (2'09122+ |Og123)( 2|09126- |0g123)

3)5105_;5 8+1
1) log,(—2)
) 1
2. Haiigure x, eciau a) log%(g) =X

0) log, 0,125 =- 3

B) 10g16 xX=— %

T) logg x= - 2

1) logs x=2 logs12- logs6+ logs5

3.Haiimure log, x, ecmi log, 6 = X=2¢.  y= 42/
4,log,c =2 ¢



IIpakTnyeckoe 3ansaTHe NeS8
Tema: Pemienue cucrem ypaBHEHHU.

Heab: Hayunuthbes pemath CUCTEMbBI YpaBHEHUM.
Bapuanm 1.
3aganue 1. Pemuth cucreMy ypaBHeHwuit o ¢popmynam Kpamepa:
a) {3X—4y:18 0) {5X—2y:7

2X+5y =19 3X+4y =25
3ananmue 2. Pemmth cucremy ypaBHeHui o popmynam Kpamepa:

x+2y x-2y 71-2y _

1-x
4 2 3
3Xx—2y =8
3aganue 3. Pemuth cucteMy ypaBHeHwuit o ¢popmynam Kpamepa:
a) 3x—2y=1 0) {2X—3y:2
6x —4y =2 4x -6y =3
3aganue 4.
14x+ 32y =25 .
a) [Ipu xakoM 3HAYEHHUHU @ cucTeMa 196 MMeET pereruii?
28X+ay =7
0) [Ipu kaKoM 3HaUYE€HUU @ cucTeEMa M76)éT_ &ezc)fch%%Ho MHOTO peIIeHUui?
49X — ay =567

3ananme 5. Pemuts cucremy ypaBHeHui o ¢popmynam Kpamepa, metogom ["aycca MaTpuyHbIM
METOOM:.

X, —3X, +5X; =32 SX; —3X, +4X, =6
a) ¢ 5X, +2X, +X; =11 0) < 2X —X, —X%X; =0
2X, — X, +3X, =14 X, —2X, +X; =0

3ananmue 6. Pemuts cucremy ypaBHeHuit metosiom Kpamepa:

a) X, +2X,+3%X; =5 6) X — X, +3X; =9
2X + X, +X, =1 —2X, +3X, —4X, =-16
X, +3X, +4%, =1 X, +6X, =13

3ananne-7. Pemifs CHCT%My ypaBHEHMH 10 hopMyIam KpaM]epa:

ax+2y=a
8X+ay =2a






IpakTuyeckoii 3ausitue Ne 49

KonTpoabHnas padora Ne3

KonTponbHas pabora N2 1
no TeMme «Havana mMaremMarmieckoro aHanmu3ar

[ rapuaur

1. BpluvcaaTe OIPOHIBOAHEIe GVHKITME H HaMIUTe sHAYCHHNE IIPOH3BOI-
HOE B TO9Ke X = 1:

1) y=x5+8x% - 12x% + %—18; 2) y=3Yaxt -
2x2
2—.
3} ¥y =v8x -2 sin2x; 4) y = :31.' 15;
X+

5y =e* 'In2x,

2. Haiigure yraosoit xosdpHIIHeAT KAaeaTelLHOM, IPOBeIeRHOI K rpa-

3
buKry GyHKIAY ¥ = cos 2x B Touke ¢ abernuccol x = &

3. CocraseTe VpaRHEeHNE KacaTeapHod K rpaduky Gyexmun y = x° — 4,
HapaelbEONA OpAMOI ¥ = x — 4.



II BapuanT

1. BuuueaaTe OpousBoAnsie GYHEUHA 1 HARLATE 3HAYCHUE ITPOMIHBOA-
HOM opH x = -1:

2
1y=3c' ="~ 87 15240, 2) y-61x® -
x
8) ¥ =V4x +5cos3x; 4) y=4':+;‘;
I —

5) y = 2~ *In(-2x).
2. Hafigure yriooeoll kosddprumenT KacareJsHod, IpoBeJeHHOR K rpa-

buxy dyarnan y = sin0,5x B Touke ¢ afemyuceoil x = Eﬂ

3. CocTabbTe ypaBHEHME KAaCcATeJLHOM K rpadury dyHrumn y = x°2 + 2,
NapanTelsHoN UpaMol y = 2x.



[IpakTuueckoe 3ansTueNe59

Tema Vcnonb3oBanue CBOUCTB U rpadukoB DYHKIIHI 17151 PEIICHHs] YPaBHEHUH W HEPABEHCTB

Lenab: 3akpenuTh HABBIKK PEIICHNE YPAaBHEHUI U HEPABEHCTB UCIIOJIb3Ys CBOMCTBA rpauKOB

byHKINH.

[puioxkenne 4

Bapuanr 3
1. Kakoe HEpaBEeHCTBO HE CYIIECTBYET IPH X = - 6:

1) lg(x +1)> —x;
2) 2x—-1< 1 ;
X

3) 2% > x3?

2. YKaxuTe NpOMEKYTOK, KOTOPOMY IPHHA/IIECKAT KOPHH

ypaBHeHHs 2% = Xx°:

1) (2:3); 2) [-11]; 3) (-0,5,0); 4) (1;2).

3. Beibepure perieHue
1

uc!l

H

HEpaBeHCTBA 2X —1< =

AN

[iN

1) (= o0;—05]U[L+0) ;X

\

5 9 g

2) [1;+oo) ; / /

3) (—o0;—05]U(0:1];

\
BN ow s g

4) (- o0;—05].

S

o 9 b o.g

4. Kaxkoii pucyHok /

® g

COOTBETCTBYET [

uc.

\}

%)

ypaBHeHHIO Ig(x +1)=—x {/
? (ykaxure B OJIaHKe f

o g B w N

b
=

(@)

HOMEp PUCYHKA).

5. VkaxuTe NpUOIMKEHHOE 3HAYeHHE KOPHS ypaBHeHus Ig(x +1) = —x:

1)-2; 2)04; 3)-0,3.

Bapmuanr 4
1. YkaxuTe NpoMeKyTOK, KOTOPOMY MpHUHAIEkKAT KOPHU

N
ypaBHEHHS (5) =X":
1) @:3); 2) [-10]: 3) (05:15); 4) (0:0.5).
2. Kakoii pCyHOK COOTBETCTBYET ypaBHEHHUIO Igx = x —17
(ykaxxute B OJ1TaHKE HOMEp PHCYHKA).
3. Kakoe HepaBeHCTBO HE CYIIECTBYET MpH X = - 2:

1) x2<g;
X

-0.25

25

7577

Puc.1




2) Igx<x—1;

X \ 4
93] 26 S
3

| 1 1

4. BeibepuTte perieHue

LT

2
HEpaBECHCTBA x? >

X Y i S
1) (—o0;—05]; B e e e e

2) [1,3;+0);

3) (—o0;0]U[L,3;+00);

=
=~
to

Puc.3

4) (—o0;0)U[L,3;+00).

5. YkaxxuTe 3Ha4YeHHE HAauOOJIBIIEro KOPHS YpaBHEHUS
Igx =x-1:
1) 0,15; 2)0; 3)1.




Bapmuanr 1

1. Kakoi1 pCyHOK COOTBETCTBYET YPABHEHUIO

lg(x +1)=—x? (ykaxuTe B 6JaHKE HOMED PHCYHKA).

2. YKaXuTe NpOMEKYTOK, KOTOPOMY IIPUHA]IEKAT

KOPHH ypaBHeHHUs 2% = x>

1) (2;3); 2) [-11]; 3) (-0,5;0); 4) (1;2).

1

3. BriOepure penieHue HepaBeHCTBA 2X —1< — .

1) (= o0;—05]U[L+0); ’

o
N

2) [1;—!—00) ;

3) (- o;—05]U(021];
4) (~ o0;—05].
4. Kakoe HepaBEeHCTBO HE CYIIECTBYET MpHU X = - 6.

1) Ig(x +1)> —x;

2) 2x—1£1;
X

}

3) 2*>x%? =
5. Ykaxure

|
BN ow s oo

IpUOIINKEHHOE

N

3HA4YCHUC KOPHs /

o
s
1
(&)
N
(4,1
s
1 4
9 2 o0 o0.d o o IR
oo U
[=]
(42}
i
o
(4,1

YpaBHCHHA [

lg(x +1) = —x:

w

1)-2; 2)04; 3)-03.

D g B W N

Bapmuanr 2

1. Kakoli puCyHOK COOTBETCTBYET YpaBHEHHIO Ig X = X —1
? (ykaxwurte B OJIaHKE HOMED PUCYHKA).

2. YKaxuTe NpOMEKyTOK, KOTOPOMY IPHUHAJUIEkKAT KOPHU

1 X
YpaBHCHHA (é] = X3:

1) (2;3); 2) [-10]; 3) (0,51,5); 4)(0;0,5).
3. BriGepuTe penieHre HEPaBEHCTBA X2 > ; :
1) (- 0;—05];

2) [1,3;+0);

3) (—o0;0]U[L,3;+00);

4) (- o0;0)U [1,3;+00).
4. Kakoe HepaBeHCTBO HE CYIIECTBYET MPH X = - 2.

-0.25

0125

125 15

Puc.1

1) Igx<x-1;

4

2

2) x2 <=,
X

[

w & g g

]
A

3) (%)X > x3?

5. Ykaxurte 3HaueHUE HAauOOIbIIErO

L
N

KOpHS ypaBHEHUs Igx = x —1:

s~

-
P Th N ke

® N oy




1) 0,15; 2)0; 3)1.



