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1. IACHIOPT PABOYEN MMPOI'PAMMBbI YYEBHOM JTUCIUIIJIAHBI

OV/In. 12. MATEMATUKA: AJITEBPA 1 HAYAJIA MATEMATHUYECKOTI'O AHAJIV3A;
TEOMETPUSI.

1.1. OobaacTb npuMeHeHHs padoYel MPOrpaMmMbl

[Iporpamma yueOHo#t nucuumuimael OY]In. 12. MATEMATUKA: AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A; TEOMETPUA sBasercs dYacThbio
oOureoOpa3zoBarenbHOr0 IMKiIa oOpa3oBarenbHo mnporpammbl CIIO — mporpamMmbl
MOATOTOBKU  KBaTU(UIIMPOBAHHBIX padoumx, ciayxanmx (mamee — [IIICC3) mno
CIEIUAIBHOCTH cpeaHero mnpodeccruoHabHOro obpa3zoBanusa:23.02.03  TexHudeckoe
oOcy’>KUBaHUE U peMOHT aBToMoOmiIbHOrO TpaHncnopra (Ilpukaz MOH P® ot 22 ampens
2014r. No 383 3apeructpupoBan B Muntoct PO ot 27 wutons 2014r. Ne 32878),
TEXHUYECKOTO Tpodusis mpodeccuoHanbHOro 00pa3oBaHuUs.

1.2. Mecto y4eOHOH IMCHUILIMHBI B CTPYKTYpe OCHOBHOH mnpodeccHOHAJIbHOM
o0pa3oBaTe/IbHOIl NpPOrpamMMbpl: ydeOHas IUCHUIUIMHA OTHOCHUTCS K TPEAMETHOMN
obnactu «MaTemaTuka 1 HHPOPMATHKa» U K 00I1e00pa30BaTEIbHOMY IIUKIY OCHOBHBIX
npo(ecCUOHANBHBIX ~ 00pa30BaTENbHBIX MPOTPaMM  CpPEeAHEro MnpoecCHuOHAIBHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOTO 00IIEro 0O0pa3oBaHUs C MOJYYEHUEM CPEHEro OOIIEero
oOpa3zoBaHus (IPOrpaMMbl TMOATOTOBKM CHEIHUATNCTOB CPEAHEr0 3BEHA) C YYETOM
tpedoBanuit GI'OC CIIO no cnenuansHocTH: 23.02.03TexHuyeckoe 00CIy>KHWBaHUE U
PEMOHT aBTOMOOMJIBHOTO TPAaHCIOPTAa U TEXHUYECKOTO Mpoduisi mpodecCHOHaTLHOTO
oOpa3oBaHUs.

Peanuzanusi o6mieoOpa3oBaTeibHOM y4eOHON AMCIMIUIMHBI HAmpaBlieHa HAa OCBOCHHE
OOITUX KOMIETSHITHI:

OK.1 IlonmmaTe CyHIHOCTHh U COIMAIBHYIO 3HAYMMOCTH CBOed Oymymieil mpodeccun,
IIPOSIBIIATH K HEM YCTOMYMBBIN UHTEPEC.

OK.2 Opranu3oBbiBaTh COOCTBEHHYIO [ESTEIBHOCTb, BBIOMPATH TUIIOBBIE METOABI U
CHOCOOBI BBIMOJHEHUSI MPOPECCUOHAIBHBIX 33]1a4, OLICHUBaTh UX 3((PEKTUBHOCTh U
KauecTBO.

OK.3 IlpuHuMath perieHus: B CTaHIapTHBIX U HECTAaHAAPTHBIX CUTYAIUSX U HECTHU 3a HUX
OTBETCTBEHHOCTb.

OK.4 OcymiecTBisiTh TOUCK M HCHOJIb30BaHWE WHGOPMAIIUU, HEOOXOIUMOU s
7 ()EKTUBHOTO  BBIMOJIHEHUS MPOPECCHOHAIBHBIX 3a/lad, MPOQPECCHOHATBHOTO H
JUYHOCTHOTO Pa3BUTHUS.

OK.5 Hcnons3oBath nH(OPMAITMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTUU B
npoeccuoHaNbHOM AESITETbHOCTH.

OK.6 PabGortath B KoOJIEKTHBE W KOMaHze, S()(PEKTUBHO OOIMIATHCS C KOJUIETAMU,
PYKOBOJICTBOM, IOTPEOUTEISIMHU.

OK.7 Bpatp Ha ceOsi OTBETCTBEHHOCTh 3a pPabOTy UJEHOB KOMaH[bl (MOAYMHEHHBIX),
pE3yNbTaT BHIOJTHEHUS 3aJaHU.



OK.8 CamocTosATeNbHO OmNpeaesaTh 3agadyud  NpodeCCUOHAIBHOTO W JIMYHOCTHOTO
pa3BUTHSA, 3aHUMAThCS CaMOOOpPAa30BAaHMEM, OCO3HAHHO IUUIAHUPOBATh IOBBIIICHUS
KBaJTU(UKAIIUN.
OK.9 OpueHTHpOBaTHCSA B YCIOBUSX YAaCTOM CMEHBI TEXHOJOTHHA B MpodeccHoHaIbHON
JIeSITCIBHOCTH.

1.3. lenu n 3agaun y4eOHOM TUCHUIUVIMHBI — TPeOOBAHMSA K Pe3yJibTaTaM OCBOCHUA
y4eOHOM AUCHUIIHHBI:
OcBoenue coqiepxkaHus y4eOHOU TUCHUILIMHBI «MaTeMaTtrka» o0ecreunBaeT JOCTHKEHUE
CTYJIEHTaMH CJIEAYIOIINUX PE3yJIbTaTOB:
* INYHOCTHBIX:
— c(OpMHUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHUKE KaK YHUBEPCAJIHHOM S3bIKE HAYKH,
CpeACTBE MOJICTUPOBAHUS SIBJICHUHN U MIPOIIECCOB, UEAX U METOJaX MAaTEMaTHUKU;
— T[IOHMMaHUEe 3HAYUMOCTH MAaTeMaTUKU I Hay4YHO-TEXHMYECKOTO Iporpecca,
c(hOpMHPOBAHHOCTH OTHOIIIEHUSI K MaTEMATUKE KaK K 4acTH OOLIECYEIOBEYECKON KYJIbTYpPbl
Yyepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHS MaTEeMaTUKU, SBOJIIOIUEN MAaTEMAaTHYECKUX UJIEH;
—  pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOTO  BOOOPaKEHMS,
QITOPUTMHUYECKONW KYJIbTYPbl, KPUTUYHOCTU MBIIUICHUS HAa ypOBHE, HEOOXOJAMMOM JIJIs
Oynymedr mnpodeccHOHATBHOM JEATENHHOCTH, IS TPOJOJKEHUS O00pa3oBaHUA U
caMm000pa3oBaHUs;
— OBJIaJICHNE MATEeMATHYCCKUMU 3HAHUSIMU M YMEHHUSIMHU, HEOOXOAMMBIMH B TIOBCETHEBHON
KU3HH, [JII OCBOCHHS CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCIUIUIMH ¥ JUCITUIUIHH
npoeCCUOHANILHOTO IMKJIA, JJis MOJy4YeHHUs oOpa3oBaHUsi B 00JIACTSIX, HE TPEOYHOUIUX
yTIIyOJICHHOW MaTeMaTHU4eCKOM MOATOTOBKH;
— TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHHUIO, Ha
MPOTSHKEHUU BCEH KM3HM; CO3HATEIbHOE OTHOIIEHHE K HEMPEPHIBHOMY OOpPa30BaHUIO KaK
YCIJIOBHIO YCIIEITHOM MpodhecCHOHANTBHOM U 0011IeCTBEHHON e TENbHOCTH;
— TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOSITEIbHOM TBOPYECKOM U OTBETCTBEHHOMU
NESITENbHOCTH;
— TOTOBHOCTh K KOJUIGKTUBHOM paboTe, COTPYIHHUYECTBY CO CBEPCTHHKAMH B
o0pa3oBaTenbHOM, OOIIECTBEHHO IMOJE3HOM, Y4eOHO-UCCIeN0BATEIbCKONW, MPOEKTHOU U
IpYTUX BUIAX JEATEIHHOCTH, — OTHOIIECHUE K MPOPECCHOHAIBHOW MESITEIHHOCTH Kak
BO3MOXXHOCTH y4YacTUS B PEIICHWW JIMYHBIX, OOIIECTBEHHBIX, TOCY/IapCTBEHHBIX,
0OLIEHAIMOHAIBHBIX MPOOIIEM;

* MeTanpeaMeTHBIX:
— YMEHHUE CaMOCTOSATEIbHO OIpPEAENATh LETU JAEITeIbHOCTH M COCTaBIATh IUIaHbI
NESATeIbHOCTU, CaMOCTOSITENIbHO OCYIIECTBIIATh, KOHTPOJHMPOBATH U KOPPEKTUPOBATH
NeSATeNIbHOCTD; MCIOJIb30BaTh BCE BO3MOXHBIE PECYpPCHI JUIsl JOCTHXKEHHUS MOCTaBJICHHBIX
Hese 1 peaausaly IUIAHOB IeITeNIbHOCTH; BHIOMPATH YCIICIIHbBIE CTPATETUU B Pa3IMYHBIX
CUTYaIUsIX;



— yYMEHHE MNPOIYKTUBHO OOIIATHCS M B3aUMOJEHCTBOBaThH B IMPOIECCE COBMECTHOMU
NESATeIbHOCTU, YYMTHIBATh TO3UIMHM JIPYTUX YYAaCTHUKOB JEATEIBHOCTH, S()PEKTUBHO
paspemniath KOHMIUKTHI,

— BJAJEHUWE HaBbIKAMHU I103HABAaTEJbHOW, Y4eOHO-MCCIIEAOBATEILCKOW M MPOSKTHOU
NEATeIbHOCTH, HaBbIKAMHU paspelnieHus mpobjieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB PEHICHUS NPAKTUYECKUX 3a4ay, IPUMEHEHUIO
pPA3JIUYHBIX METOJIOB ITO3HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITCIbHOM HWH()OPMAIIMOHHO-IIO3HABATEIBHOM
JNEATENIbHOCTH, BKIIIOYasi yMEHHE OpPHEHTHUPOBATHCS B  PA3JIWYHBIX MCTOYHHKAX
uH(popMalK, KPUTUYECKH OLICHUBATH M MHTEPIPETUPOBATH MHPOPMAIIUIO, MOTYyUYaEMYIO
Y3 PA3JINYHbIX NCTOYHHUKOB;

— BJIQJCHUE SI3BIKOBBIMH CPEICTBAMHU: YMEHHME SICHO, JIOTMYHO M TOYHO H3JIaraTh CBOIO
TOYKY 3PEHUSI, UCIIOJIb30BATh aJ€KBATHBIC SI3bIKOBBIC CPEJICTBA;

— BJIQJICHUE HaBbIKAMHU TIO3HABATEIBLHON pEQIIEKCHUM KaK OCO3HAHUS COBEPIIAeMbIX
JNEUCTBUM U MBICIMTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBAHWM, T'PAHUIl CBOETO
3HAHMS ¥ HE3HAHMS, HOBBIX IMO3HABATEIbHBIX 33/1a4 U CPEJICTB ISl UX JOCTHUKCHUS;

— IEJCYyCTPEeMJICHHOCTh B TIOMCKaX MW TMPUHATHU PEIICHHH, COOOPa3UTEIhbHOCTh H
UHTYHIINS, PA3BUTOCTh MPOCTPAHCTBEHHBIX IPEACTABICHUN; CIIOCOOHOCTh BOCIPHHHUMATh
KpacoTy U TApMOHHUIO MUPA;

* IpeIMEeTHBIX:

— c(hOpMHUPOBAHHOCTH MPEJICTABICHUN O MaTeMaTUKE KaK 4YacTU MUPOBOM KyJIbTYpbl U
MeCT€ MaTeMaTUKU B COBPEMEHHOM ITUBUIIM3AIMH, CIIOCO0aX OMUCAHUS SBJICHUIN peabHOTO
MHpa Ha MaTEMaTHUYECKOM S3bIKe; C(HOPMUPOBAHHOCTD MPEACTABICHUM O MATEMAaTHUYECKUX
MOHATHUAX KaK BaXHEHUIIUX MaTEeMaTHYCCKUX MOJCHIAX, IO3BOJISIONIUX ONUCHIBAaTH H
M3y4daTh pa3HbIE€ MPOLECChl W SABJICHUS; MOHUMAHUE BO3MOXKHOCTH AKCHOMATHYECKOTO
MIOCTPOEHUS] MATEMATUUYECKUX TEOPUIL;

— BJIaJICHUE METOJaMM JOKAa3aTeJIbCTB M aJTOPUTMOB PEIICHUS, YMEHUE UX HPUMEHSTh,
MPOBOJIUTH JI0KA3aTEIbHBIE PACCYKIACHUS B XOJ€ PEIICHUS 3a/1a4;

— BIJIQJICHUE CTAHJAPTHBIMH TPHUEMAMU PEUICHUS PAlUOHAIBHBIX W HPPALUOHAIBHBIX,
IMOKA3aTEeJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHCHUN M HEPABEHCTB, UX CUCTEM;
HCTOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MHPOTPpaMM, B TOM YHCJE i MOUCKAa MYyTH
pelIeHNsT W WUTIOCTPAIlMK PEIIEeHUs YPAaBHCHWA W HEPABEHCTB; — C(HOPMUPOBAHHOCTH
NpeACTaBICHU 00 OCHOBHBIX MOHATHSX MAaTEMAaTHUYECKOTO aHalv3a M UX CBOICTBAX,
BJIQJICHUE YMEHUEM XapaKTepU30BaTh MOBeAcHUE (YHKIIMHN, UCTOIb30BAHUE MOIYUYEHHBIX
3HAHMM JJIs1 OMMCAHUS U AaHAJIU3a PEAIbHBIX 3aBUCUMOCTEN;

— BJIQJICHUE OCHOBHBIMHM TMOHSTHUSMHU O IJIOCKMX W MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX
durypax, uX OCHOBHBIX CBOMCTBax; C(OPMHUPOBAHHOCTH YMEHHS PpaclO3HABATh
reomeTpudeckue ¢GUrypbl Ha UYepTekax, MOJEISAX U B pPEAJbHOM MHUpPE; NPUMEHEHUE
W3YUYEHHBIX CBOMCTB reoMerpuueckux puryp u ¢hopmys s perieHus TeOMETPUUECKUX
3a7a4 ¥ 3a/1a4 C IPaAaKTUYECKUM COJICPKAHUEM;



— c(OpMHUpPOBAHHOCTH TMPEJCTABICHUN O Tmpoleccax U SBICHUAX, HMEIOIINX
BEPOATHOCTHBI XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B pEajbHOM MHUPE,
OCHOBHBIX IIOHATHUSAX DJIEMEHTAPHOW TEOPUU BEPOSITHOCTEW; YMEHUUW HAXOOUTh U
OIICHUBATh BEPOSITHOCTU HACTYIUICHUSI COOBITUN B MPOCTEUINX MPAKTUYECKUX CUTYaILIUIX
Y OCHOBHBIE XapaKTEPUCTUKU CIIyYalHbIX BEJIMYUH;

— BJIQJICHUE HABBIKAMU HCIOJIb30BAHUSA FOTOBBIX KOMIIBIOTEPHBIX IPOrPaMM MPU PELICHUU
3a7a4.

AJIT'EBPA

yMeTh

e  BBINOJHATH apu(pMeTHyecKue ACUCTBUSA, COUETass YCTHbIE U MHUCHbMEHHBIE MPHEMBI,
[IPUMEHEHUE BBIYMCIUTENBHBIX YCTPOMCTB; HAXOAUTh 3HAYEHUSI KOPHS HATypaJbHON
CTENEHU, CTENEHHM C palOHAJIbHBIM IOKa3aTesneM, Jjorapudma, UCHOIb3YS IpU
HEOOXOJMMOCTH  BBIYHCIUTENbHbIE  yCTPOWCTBA; TOJB30BAaThCS  OICHKOM |
MPUKUIKON TPU MPAKTUYECKUX pacyeTax;

e  MPOBOAUTH IO HW3BECTHBIM (opmysiaM M TpaBuiaMm IpeoOpa3oBaHUs OYKBEHHBIX
BBIPAKEHU, BKJIFOUAIOIINX CTEIEHH, paauKaibl, Jorapu(pMeI u
TPUTOHOMETPHUUECKHE PYHKIIUU;

e  BBIUMCHATH 3HAYEHUST YHUCIOBBIX U OYKBEHHBIX BBIPOKEHHM, OCYILECTBIsA
HEOO0XOMMBbIE NIOJICTAHOBKH U NIPEOOPA30BAHNUS;

HUCNO0JIb30BAaTHL MNPHOOpEeTeHHble 3HAHUSI W YMEHUSI B MNPAKTHYECKOH
NeATeJIbHOCTH U MOBCEIHEBHOM KU3HU JIJIS:

e  TPAKTHUYECKUX pacyeToB Mo (opmyJiaMm, BKItOYas GOpMYIIbl, COACPKAIINE CTEIEHU,
paaukaibl, JorapuMbl W TpPUTOHOMETpUYECKHEe (YHKIMH, WCIOIb3Yys MpHU
HEOOXOJMMOCTH CIPAaBOYHBbICE MaTepualabl U MPOCTEUIINE BBIYUCIUTEIbHbBIE
YCTPOMCTBA;

OYHKIIUU U T PAOPUKHU

yMeTh

e  ONpeAenaTh 3HaueHUE (GYHKUIMHU MO 3HAYEHUIO apryMEHTa MPHU pa3IMYHBIX CrIocobax
3a/ianus PyHKINY;

e CTpOUTh I'padUKu N3YUCHHBIX QYHKIIUN;

e  ONWCHIBaTh TO TpauKy W B MPOCTEUIUX Cchaydasx mo ¢GopMmyse' IMOBEIeHUE M
cBoiicTBa (yHKIMNA, HAXOAUTH MO Tpaduky QYHKIMH HAUOOJBIINE M HAUMCHBIIINE
3HAYCHUS;

e  pellaThb YypaBHEHUA, MPOCTEUIINE CHCTEMBI YPAaBHEHWI, HWCIOJb3Ysl CBOWCTBA
(GyHKUMN U UX rpauKoOB;

HCMOJIb30BATh MPHOOpPETeHHbIe 3HAHUSI W YMEHHsI B MNPAKTHYECKOH
AesITeJIbHOCTH W MOBCETHEBHOM KM3HHU J1JI51:

e  ONHCAHMS C TOMOILIBI0 (YHKIUN pa3iMYHBIX 3aBUCUMOCTEH, IMPEACTABICHUS HX
rpaduyecKu, MHTEPIPETAIUN TPaPUKOB;




HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

yMeTh

BBIYKCIIATh MPOU3BOAHBIE M MEPBOOOPA3HBIE 3JEMEHTAPHBIX (DYHKIUH, UCIONb3YS
CIIPaBOYHBIE MaTEPHUAJIbI;

UCCJEeOBAaTh B MPOCTEHIIMX ciy4asX (YHKIMM HAa MOHOTOHHOCTb, HAaXOAMTb
HanOOJIbIIINE U HAUMEHbIINE 3HAYCHUS! PYHKIUH, CTPOUTH I'paUKKU MHOTOUJIEHOB U
NPOCTEUIINX  pAIlMOHANBHBIX  (YHKUMA €  HMCIOJb30BaHMEM  armapara
MaTeMaTU4YECKOr0 aHAJIN3a;

BBIUMCIIATH B MPOCTEUIINX CITydasiX IUIOLIaN C UCIIOIb30BaHUEM NIEPBOOOPA3HOM;
HCIOJIb30BATh NMPHOOpPETCHHbIC 3HAHUS W YMEHHUSI B IPAKTHYECKOH

ACATCJIBbHOCTH A HOBCCI[HeBHOﬁ AKU3HHA NJIsAC

pEelIeHHs] MPUKIAIHBIX 33Jad, B TOM YHCIE COLHUAIBHO-DKOHOMHYECKHX U
(¢u3nYecKuX, Ha HaMOOJbIINE U HAMMEHbBIIINE 3HAUCHUS], HA HAX0XKACHUE CKOPOCTHU U
YCKOPEHHMUS;

YPABHEHUS U HEPABEHCTBA

yMeTh

pemaTth paluoHalbHbIE, MOKa3aTelbHbIE U JIOTapU(PMUUYECKUE YpaBHEHUS U
HEPABEHCTBA, MPOCTEHIINE UPPALTMOHATIBHBIE U TPUTOHOMETPUUECKUE YPABHEHUS, UX
CHUCTEMBI;

COCTaBJISITh YPABHEHHUS M HEPABEHCTBA I10 YCIOBUIO 3a]a4H;

UCIIOJIb30BaTh  JUIsl MPHUOJMIKEHHOTO pEHIeHUS ypaBHEHUH W  HEPABEHCTB
rpaduueckuii MeTo;

n300pakaTh HAa KOOPAMHATHOW IUIOCKOCTH MHOXKECTBA PEHICHUH MPOCTEUIINX
YPAaBHEHUU U UX CUCTEM;

HCMOJb30BATh MNPHOOpPETEHHbIE 3HAHUA W YMEHHS B IPAKTHYECKOil
NeSITeJIbHOCTH U MOBCEIHEBHOM KU3HU JIJIA:

MMOCTPOCHUA U UCCIICAOBAHUA HpOCTGﬁIHHX MaTEMaTH4YCCKHUX MOI[CJ'IGI‘/'I;

3JIEMEHTHI KOMBUHATOPUKH, CTATUCTUKU U TEOPUHA
BEPOSITHOCTEMN

yMeTh

pemarb MpocTeiire KOMOMHATOPHBIE 3aJayd METOAOM Iiepedopa, a TakkKe C
MCII0JIb30BAaHUEM M3BECTHBIX (HOPMYJI;

BBIUKCIIATh B MPOCTEUIINX CIIy4asX BEPOSATHOCTH COOBITMI Ha OCHOBE MOJICUETa
YyuCia UCXOI0B;

HCIIOJIb30BATDH l'[pHOﬁpeTeHHbIe 3HAaHUA H YMECHUSA B npaKTuqecxoﬁ
ACATCJIBHOCTH U MOBCEIHEBHOM KM3HH JJIA:

aHalM3a pEalbHBIX YHCIOBBIX JAHHBIX, NPEJICTABICHHBIX B BHJE JUArPaMM,
rpaduKoB;



e  a”anu3a MHPOPMALMK CTATUCTUYECKOTO XapaKTepa;

I'EOMETPUASA

yMeThb

e  pacro3HaBaTh Ha YEPTEKaX U MOJENSIX MNPOCTPAHCTBEHHBIE (OPMBI; COOTHOCUTH
TpeXMEpHbIE OOBEKTHI C X OMUCAHUSIMU, U300PAKEHUAMH;

e  ONUCHIBATh B3aMMHOE PACMHOJIOKEHUE MPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHUPOBATh CBOU CYKICHHS 00 3TOM PacloIOKEHHH;

e  AQHAIM3UPOBATH B MPOCTEUIIHUX CIIy4asX B3aUMHOE pACIIOJIOKEHUE OOBEKTOB B
IIPOCTPAHCTBE;

e  H300pa)kaTh OCHOBHbIE MHOTOTPAaHHMKH WM KpPYIJIbI€ TENa; BBINOJHATH YEPTEKU IO
YCJIOBUSM 3a7ady;

e  CTPOUTH NPOCTEHIINE CeUueHUs KyOa, MpU3Mbl, TUPAMU/IBL;

e  pemarh IUIAHUMETPUYECKHE M IPOCTEHIIME CTEPEOMETPUYECKHE 3aJayd  Ha
HaXO0KJIEHUE T€OMETPUUECKUX BEJIMYMH (JJIMH, YIJIO0B, IUIOIael, 00bEMOB);

e HCHOJB30BATh NPHU PELICHUU CTEPEOMETPUUYECKUX 3a/lay IJIaHUMETPUYECKUE (HaKThI
Y METOJBI;

e IIPOBOAUTH AOKA3ATEIbHBIE PACCYKICHHUS B XOJI€ PEUICHUS 3a/a4;

ncnonb30BaATb I'IpMOGpETEHHbIe 3HaHUA N ymeHuAa B ﬂpaKTM‘-IECKOﬁ AeATe/IbHOCTU
n nOBCEAHEBHOﬁ HKU3HU 1JIA:

e WCCIENOBaHUS (MOJCIMPOBAHUSA) HECIOXKHBIX MPAKTUYECKUX CUTyaIluii Ha OCHOBE
W3Y4YEHHBIX (hOPMYI ¥ CBOUCTB QUTYD;

e  BBIUKCICHUS OOBEMOB W IUIONIAJCH IMOBEPXHOCTEW MPOCTPAHCTBEHHBIX TEN TIPHU
pEIICHUM TPAKTUYECKUX 3a7a4, HMCIOJIb3ys MPU HEOOXOAMMOCTH CIPABOYHHKU W
BBIYHCIIUTEIILHBIC YCTPOUCTBA.

1.4. PekomMeHayeMoe KOJIHYECTBO YaCOB HA OCBOCHUE padoueil mporpaMmbl y4eOHOM
AUCHMILTAHBI:
MaKCUMaJIbHOU y4eOHOM Harpy3ku oOyudatomierocst — 351 yac, B TOM 4ucIe:
00s13aTeNIbHON ayIUTOPHOM yueOHOM Harpy3ku oOydarorierocs — 234 yaca,
B TOM YHCJIE MPAKTUYECKUX 3aHIATUI- 66 4acoB;
CaMOCTOATENHHOM paboThl 0Oy4atomierocs — 117 gacos,
B TOM YHCJIE BHEAYAUTOPHAS cCaMOCTOsATeIbHas paboTa oOy4varomnierocs — 117 gacos.



2. CTPYKTYPA U COJEP)KAHUE YUYEBHOM JUCIHUILIUHBI

2.1 COAEP)KAHUE YYEBHOM JJUCIIUIIJIMHBI
Beenenue
MaremaTuka B HayKe, TEXHUKE, SJKOHOMUKE, HTH(HOPMAIITMOHHBIX TEXHOJOTHUIX U
MPAKTUUYECKOM JeaTeNbHOCTH. [lenu 1 3a7aun u3ydeHuss MaTeMaTUKU PU OCBOEHUH
npodeccuii CIT1O u cnenmansuocteit CITO.
AJITEBPA
PazButue nousaTus o yncie
Llenbie u parmoHanbpHbIC yncia. JlefictBuTenpHbie unciia. [IpubaukeHHbIe BEIYUCICHUS.
KowmriekcHble uncia.
Kopnu, crenenn u norapudmol
Kopnu u crenenn. KopHu HaTypanpHO# CTENEHU U3 YHCIa U UX cBoiicTBa. CTENEHH C
palMOHATBHBIMU NTOKA3aTENISIMU, NX CBOMCTBA. CTENEHU C AEHCTBUTEIbHBIMU
nokaszarensiMu. CBOMCTBA CTENEHHU C JICUCTBUTEILHBIM MOKa3aTeneM. Jlorapudm.
Jlorapudwm uucna. OcHoBHOE JorapuMuIecKoe TOXACCTBO. JlecaTuUHbIe U HATypaJIbHbIC
norapudmel. [IpaBuna ngeiictBuii ¢ norapudmamu. Ilepexoa kK HOBOMY OCHOBAHMIO.
[IpeobpazoBanue anredpandyeckux BeipaxkeHuit. [I[peoOpazoBanue parmoHaIbHBIX,
MPpALMOHATIBHBIX CTENIEHHBIX, TOKA3aTEebHBIX U JOTapu(MUUECKUX BHIPAKECHUM.
[Ipaktrueckue 3ausaTuss ApudMeTuueckue IeHCTBUS HAJl YUCIaAMH, HaXO0XKICHHE
MPUOJIMKEHHBIX 3HAYCHUN BEJTMYMH U MOTPEITHOCTEH BhIUMCICHUMN (a0COMIOTHOM U
OTHOCHUTEJIbHO ), CPABHEHUE YUCIIOBBIX BbIpaXKE€HU. BhIunclieHre U CpaBHEHHE KOPHE.
BrinosiHeHne pacueToB ¢ paaukasaMu. Pelienne nppauruoHalbHbIX YPABHEHUN.
HaxoxxieHue 3HaueHui cTerneHei ¢ palimoHaIbHbIMK TToKa3atesiMu. CpaBHEHHE
creneneit. [IpeoOpa3zoBanus BeIpaKeHUN, COACPKAIIMNX CTETICHU. Perenue
MOKa3aTeNbHbIX ypaBHEHUNU. Pemenne npukiiaaubix 3a0a4y. Haxoxaenne 3HaueHun
norapudma 1o npou3BOJILHOMY OCHOBaHHUIO. [lepexo/1 OT 0JIHOTOOCHOBAaHUS K IPYTOMY.
Brruncnenue u cpaBHenue norapudmos. JlorapudmupoBanue u
MOTEHIIUPOBAaHKE BhIpOKEHUH. [IpuOIMKeHHBIE BEIUUCIICHUS U PEIICHUS TTPUKIIATHBIX
3a/1a4.
Pemenue norapu@mMudeckux ypaBHEHUN.
OCHOBbBI TPUTOHOMETPUHN
OcHoBHble oHATHS Pannannas mepa yria. BpamarensHoe nrxeHue. CHHyC, KOCUHYC,
TaHI€HC U KOTaHTeHC yncia. OCHOBHBIE TPUTOHOMETPUUYECKHUE TOXAeCTBA DOPMYJIbI
npuBeneHus. opmyiisl ciiokeHuss. PopMyIbl yaBoeHUs: POpmyIibl IOJIOBUHHOIO YIJIa.
[IpeoOpa3zoBaHus MPOCTEUIIUX TPUTOHOMETPUUIECKUX BhIpakeHuii [IpeoOpazoBanue
CYMMBI TPUTOHOMETPUYECKUX (PYHKIIMI B TPOU3BEICHUE U IPOU3BEIICHUS B CYMMY.
BripaxkeHne TpuroHoMeTpuiyecKux (PyHKIMA Yepe3 TAHT€HC MOJIOBUHHOTO apryMEHTA.
Tpuronomerpruyeckrne ypaBHEHHUS! 1 HEPABEHCTBA
IIpocreitmue TpuroHoMerpudeckue ypasHenus. [Ipocreniine TpuroHoMeTpuyecKue
HepaBeHCTBA. OOpaTHbIE TpUTOHOMETpUYeCKre GYHKIIMU. APKCUHYC, apKKOCHHYC,
aApKTaHTEHC.
[IpakTueckue 3aHATHS
PannanHbIil METOL U3MEPEHHUS YTIIOB BPAlIEHUs U CBSI3b C IPayCHON MEPOIl.
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA, (DOPMYJIIBI CIIOKEHHUS, YIBOCHUS,
npeoOpa3zoBaHre CyMMbI TPUTOHOMETPUUECKUX (PYHKITUH B IPOU3BEICHUE,
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npeoOpa3zoBaHue MPOU3BEECHUS TPUTOHOMETpUUECKUX QyHKIMI B cymmyto [IpocTeitne
TPUTOHOMETPUUYECKHE YpaBHEHUS U HepaBeHCTBA. OOpaTHbIe TPUTOHOMETPUUECKHE
(GYHKIMM: apKCUHYC, apKKOCUHYC, apKTaHreHc. DyHKIUY , UX CBOMCTBA U rpapuKu
®ynkuuu. O61aCTh ONpENEIeHHsI U MHOKECTBO 3HAUeHUM; rpaduK PyHKINH, TOCTPOECHUE
rpadukoB (GYHKIMMA, 3aJaHHBIX PA3IMYHBIMU criocobamu. CBoMCTBA (PYHKITHH.
MOHOTOHHOCTB, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTD, IEPUOAUYHOCTE. [IpoMexyTKH
BO3pacTaHus U yObIBaHMsI, HAUOOJIbIlIEEe U HAMMEHbIIEE 3HAUCHUS, TOUKU IKCTPEMyMa.
['padmueckas unrepnperanus. [Ipumeps! GyHKIIMOHAIBHBIX 3aBUCUMOCTEN B PEaIbHBIX
nporeccax u sABiaeHusIX. Apudmerndeckue onepaunu Hag QyHkuusMu. CrnoxxHas
¢ynkuus (komnosunus). [lonsitue o HenpepriBHOCTH PpyHKIIMK. OOpaTHBIE PYHKIUY.
Oo6unacth onpeneneHus: 1 00JacTh 3HaYEHUN 00paTHON (PyHKIMU.

['paduix oOpaTHOU PyHKIUY.

CreneHHble, MOKa3aTeabHble, JOrapu(pMUUECKHE U TPUTOHOMETPUUECKUE QYyHKIUU.
OO6patHbie TpuroHoMmerpudeckue Gynkuuu OnpeneneHus GyHKUNUNA, UX CBOMCTBA U
rpaduKu.

[TpeoOpa3oBanus rpadukos. [lapamiensHblil IEPEHOC, CHUMMETPHSI OTHOCUTEIBHO
OCEMKOOpANHAT U CHMMETPHS OTHOCUTEJIBHO Havyajla KOOPANHAT, CAMMETPUS
OTHOCUTEIBHONPSAMON y = X, PACTSDKEHHE U CKAaTUE BJIOJIb OCEH KOOPAUHAT.
[IpakTrueckue 3aHATUA

[Ipumepsl 3aBUCUMOCTEN MEXly IEPEMEHHBIMU B PEAIBHBIX MPOLECCAX U3 CMEXKHBIX
aucuuiiuH. Onpeaenenue Qynkuuii. [loctpoenne u ureHne rpaguKoB GyHKITHIA.
Uccnenosanne pyHkuuu. CBONCTBA TUHEHHOM, KBAPATUYHOM, KyCOYHO-TMHENHOMN U
npoOHOo-TuHeNHON QpyHkuuid. HenpepbiBHbIe U nepuoandeckue pyHkuuu. CBoiicTBa U
rpaduKu CUHyca, KOCHHYCa, TAHTeHca U KoTaHreHca. OO0paTHbie GYyHKIIMHU U UX TpadUKy.
OO6patublie TpuronoMmerpudeckue Gynkuuu. [Ipeodpazosanus rpaduka GyHKIUN.
["apmonunyeckue konedanus. [Ipukinaanelie 3a1a4uu.

[TokazarenbHble, TOrapupMUUEcKre, TPUTOHOMETPUUYECKUE YPAaBHEHUS U HEPABEHCTBA.
HAYAJIA MATEMATHYECKOI'O AHAJIN3A

ITocnenoBarensHOCTH. CIIOCOOBI 3aJaHUST U CBOMCTBA YKUCJIOBBIX ITOC/IEN0BATEIILHOCTEMN.
[TonsTue o npexee nocnenoBaTreabHOCTH. CyIECTBOBaHUE MIPEAEIIa MOHOTOHHON
OrpaHUYECHHOM Iociief0BaTeNbHOCTH. CyMMHPOBaHUE MTOCIIEI0BATEIBHOCTEN.
beckoneunoyObIBato1asi reoMeTpuueckas nporpeccus u ee cymma. [lponssoanas.
[TonsiTue 0 MPOU3BOAHON PYHKIIMH, €€ TEOMETPUUECKUI 1 (PU3MUECKUI CMBICIT.
VYpaBHeHue kacatenbHO# K rpaduky ¢pyHkuuu. [Ipon3BoaHbIE CyMMBI, Pa3HOCTH,
MpOU3BEAEHUS, YacTHbIE. [ [pOM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIMMA.
[IpuMeHeHue MPOU3BOIHOM K HCCIIEIOBAHUIO (PYHKIIMM U MOCTPOEHHUIO TpaUKOB.
[IpousBoaHbIe 0OPATHON PYHKIMU U KOMIO3ULIUU (DYHKIIMH.

[Ipumepsl UCTIOJIB30BAHUS TPOU3BOAHOM TSI HAXOXKICHHSI HAWITYYILEro PEIICHUs B
NPUKJIAJHBIX 3a7adax. Bropas nmpousBoHas, €€ reoMeTpUUECKUM U (PU3UUECKUN CMBICIT.
HaxoxneHne ckopocTH Juisl mpoliecca, 3aJaHHOro (hOpMyIJIoN U rpaguKoM.
[TepBooOpazHas u unterpai. [IlpumeHneHne onpeeeHHOro HHTEerpaa s HaX0XJIeHUs
TIOMAAN KpuBOIMHEHOU Tpanenun. ®opmyna Hetorona—Jleii6nuna. [pumepst
NPUMEHEHUs1 HHTerpaia B (PU3UKe U FEOMETPHH.

[IpakTrueckue 3aHsATUA
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YucnoBas 1ocie10BaTeIbHOCTb, CIIOCOObI €€ 3aJJaHusl, BBIUUCICHUS YWICHOB
nocienoBatenbHocTU. [Ipeaen nocnenoBarenbHocTH. beckoHeuHo yObIBaroIast
r€OMETPUYECKAS] IPOTPECCUSL.

IIpon3BoHAs: MEXaHUYECKUU U TEOMETPUUYECKUNA CMBICI IPOU3BOAHOM. Y PaBHEHUE
KacarenpHOU B 001ieM Buje. [Ipasuna u popmynel nuddeperimpoBanus, Tadnuia
MPOU3BOIHBIX dJIeMEHTapHBIX (GyHKIMA. VccnenoBanue GyHKIIUU C TOMOIIBIO
npou3BoAHON. HaxokaeHue HanbobIero, HAMMEHBIIIETO 3HAYEHUS U AKCTPEMaTbHBIX
sHaueHni pyukmuun. MaTerpan u nepBoodpasnas. Teopema HeroTronHa—Jleitbnmna.
[Ipumenenne nHTErpasga K BEIYUCICHUIO (PU3HMUECKUX BETMYMH U TUIOIIAICH.
YPABHEHUSA U HEPABEHCTBA

YpaBHEHUS U CUCTEMBI YPaBHEHUI. PallnOHanbHbIE, HPPALIMOHAIBHBIE, I0KA3ATEIIbHBIE U
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI. PABHOCUIIBHOCTh YpaBHEHUI, HEPABEHCTB,
CUCTEM.

OcHOBHBIE NPUEMBI UX PelIeHUs (pa3IoKeHUEe Ha MHOXKUTEIH, BBEJICHUE HOBBIX
HEU3BECTHBIX, MIOJICTAHOBKA, rpaduueckuit Mmeron). HepaBenctpa. PaninonanbHbie,
MppalyoHalbHbIE, TOKA3aTENbHBIE U TPUTOHOMETPUYECKHE HEPaBEHCTBA. OCHOBHBIE
MIPUEMBI UX PEIICHHUS.

Hcnonb3oBanue CBONCTB U rpadukoB GyHKIUN MIPU PEIICHUN YPABHEHUN U HEPABEHCTB.
Meton nntepBasnoB. M3o0paxenue Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBA PEIICHHIA
YPAaBHEHHUM U HEPABEHCTB C ABYMS IIEPEMEHHBIMU U UX cucteM. [IpuknagHeie 3anaun
[IpumeHeHne MaTeEMaTUYECKUX METOIOB JIJISL PELICHUS COJIEPKATENBHBIX 3a/1a4 U3
pa3IUuHbIX 00JacTel HayKu U MpakTuku. MHTeprpeTanus pe3yibTraTa, yu4eT pealbHbIX
OTPAaHUYEHUM.

[IpakTnueckue 3aHATUA

Kopnu ypaBHennii. PaBHocunbHOCTE ypaBHeHuil. [IpeobpazoBanrie ypaBHEHUN.
OcHOBHBbIE NIpHUEMBI pEUIEHNS YpaBHEHUN. Pemenne cuctem ypaBHeHuil. cnosib3oBaHue
CBOMCTB U TpadukoB GyHKUUN ISl peICHUs] ypaBHEHUN U HEPABEHCTB.
KOMBHUHATOPHKA, CTATUCTUKA Y TEOPUS BEPOSITHOCTEMH
DneMeHThl KoMOMHATOPUKU OCHOBHBIC TOHATHS KOMOMHATOPHUKHU. 3a7a4H Ha TOICUET
quclia pa3MeIleHUi, IEPECTAaHOBOK, coueTaHuil. Pemenne 3a1au Ha nepebop BapHaHTOB.
®opmyna 6unoma Hetotona. CBolicTBa OMHOMUHANBHBIX KO3 UIIMEHTOB. TpeyrolbHUK
[Tackauns.

DneMeHTHI TeopuH BeposaTHOCTEN CoObITHE, BEPOSITHOCTD COOBITHS, CJIOKEHUE U
YMHOKEHHE BeposiTHOCTEN. [loHATHE 0 HE3aBHCUMOCTH COOBITUI. JIMCKpeTHAas cirydaiiHas
BEJIMYMHA, 3aKOH €€ pacrpeaeneHus. YUCI0BbIE XapaKTEPUCTUKU TUCKPETHON CIIy4YaHON
BeNMYUHBL. [oHsATHE 0 3aKOHEOOIBIINX YUCEN. DIEMEHThl MATEMAaTUYECKON CTAaTUCTUKU
[IpencraBienue NaHHbIX (TAOJIULIBI, AUATPAMMBI, TpaQUKH), TeHEpaIbHasi COBOKYITHOCTb,
BbIOOpKa, cpeniHee apupmMernyeckoe, meAanana. [louarue o 3ajauax MaTeMaTuyeCKON
CTaTUCTHUKHU.

Penienne npakTuyecKux 3aa4 ¢ IPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB.
IIpakTrueckue 3aHATUA

Hcropust pa3BuTHS KOMOMHATOPUKH, TEOPHH BEPOATHOCTEN M CTATUCTUKHU U UX POJIb B
pasTUYHBIX chepax YeIOBEUECKON KU3HENeATeTbHOCTH. [IpaBriia KOMOMHATOPUKH.
Pemenne koMmOMHATOPHBIX 3a/1a4. Pa3Meniennsi, CoueTanusi ¥ mepecTaHoBKHU. bruHOM
Herorona u tpeyronsnuk Ilackams. [lpuknagaeie 3anayn. Kimaccnueckoe onpeneneHue
BEPOSITHOCTH, CBOWCTBA BEPOSATHOCTEN, TEOPEMA O CYMME BEPOSATHOCTEN. BrIunciienne

12



BepossTHOCTEN. [Ipuknanneie 3anaun. [Ipencrasienre uncinoBsiX naHHbIX. [Ipuknagabie
3a/1a4u.

I'EOMETPUA

[IpsiMbl€ U MIIOCKOCTH B IPOCTPAHCTBE B3anuMHOE pacnonoKeHue AByX NPSIMbIX B
npoctpanctie. [lapamienbHOCTh npsiMOM U IUIOCKOCTH. [lapauiennbHOCTh INIOCKOCTEN.
IlepnieHAUKYISPHOCTD NPSIMOM U IUIOCKOCTU. [IepreHauKynsap u HaKIOHHas. YTOI MEXIY
MPSMOM U TJIOCKOCTBIO. JIByIpaHHBIN yIroJl. YTOJI MEXK/1Y IIOCKOCTSMM.
[lepneHAUKYISPHOCTD JIBYX IUIOCKOCTEM.

['eomeTrpuueckue nmpeoOpa3zoBaHus MPOCTPAHCTBA: MapauIeIbHBIN EPEHOC,
CUMMETPHUSIOTHOCHUTENIBHO IUIOCKOCTH. [lapannensHoe npoexktupoBanue. [Lnomans
OpTOTOHAJILHOM Mpoekiuu. M300paxeHnrue npocTpaHCTBEHHBIX (PUryp.
MHororpasHuKu

Bepuunsl, pedpa, rpaHu MHOTOrpaHHUKa. PazBepTka. MHOrorpansble yribl. Beimykibie
MHoOrorpanHuku. Teopema Ditnepa.

[Ipuzma. [Ipsimas u HakioHHas pusMa. [IpaBunbsHas npusma. [apannenenunen. Ky6.
ITupamupa. [IpaBunbHas nupamuaa. Y cedeHHas nupaMuga. Terpasap.

CummeTtpuu B KyOe, B mapaJijieenuIeie, B Mpu3Me U MUpaMu/Ie.

Ceuenus Ky0a, IpU3MBI U TUPAMUJIBL.

[IpencraBienne o0 MpaBWIHHBIX MHOTOTPAaHHUKAX (TETpadape, Kyode, oKTajape,
JOJIEKA3IPE U UKOCASJIPE).

Tena 1 NOBEPXHOCTH BpAILICHUS

Hunuugp u konyc. YceueHHbId KoHyc. OCHOBaHUE, BHICOTA, OOKOBAsi MIOBEPXHOCTb,
oOpasyroias, pazsepTka. OceBble CEUEHUS U CEUEHHUS], MapalieIbHbIe OCHOBAHHUIO.
lap u cdepa, ux ceuenus. KacarenbHas IIocKoCThb K cdepe.

N3mepenus B reomeTpun

O6bem u ero uzmepenue. MarerpanbHas popmysa o0Obema.

®opmyibl 00beMa Kyba, MPSIMOYTOIBHOTO NapajuieienuIea, IpU3Mbl, HUITUHAPA.
®opmyibl 00beMa upamMuibl U Konyca. opmyIibl III0IMIaad MOBEPXHOCTEN UIUMHAPA
ukonyca. ®opmyiel o6bema 1apa u wiomaan cQepsol.

[Tomgo6ue Ten. OTHOIIEHHS TUTOIIA/IeH TOBEPXHOCTEN U 00BEMOB TTOI0OHBIX TEIL.
KoopannaTel 1 BEKTOpBI

[IpsimoyroJibHas (IeKapTOBa) CUCTEMA KOOPJMHAT B mpocTpaHcTBe. DopMyra paccTosiHUs
MEXKy ABYMSI TOUKaMH. Y paBHEHUS CPepbl, IIOCKOCTU U MPSIMOI.

Bekropsl. Monynb Bektopa. PaBeHCTBO BEKTOPOB. Cl10:KE€HNE BEKTOPOB. Y MHOKEHUE
BEKTOpPA HA YKCIIO. Pa3nokeHne BEKTOpa 10 HAIIPaBJICHUAM. YTOJI MEXIY IBYMs BEK-
topamu. [Ipoekuns BekTopa Ha ock. Koopaunatel BekTopa. CransipHOE TPOU3BENCHUE
BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PELICHUN MAaTEMAaTHUYECKUX U
MIPUKJIAIHBIX33/1a4.

[IpakTueckue 3aHATHS

IIpu3Haku B3aMMHOTO PaCIlOI0KEHUS IPSAMBIX. YTOJI MEXIy IpsMbIMU. B3anmHoe
PAaCIIOJIOKEHUE MIPSAMBIX U IUIOCKOCTEN. [leprieniuKyssip U HaKJIOHHAs K IUIOCKOCTH.
Yronmexy nmpssMou U IJIOCKOCTBI0. TeopemMbl 0 B3aUMHOM PACIIOI0KEHUH NPSIMOU U
IIJIOCKOCTH.

Teopema o Tpex nepneHauKyJIApax.

IIpu3Haku ¥ CBOMCTBA MAPAIJIENBHBIX U MEPIICHANKYISIPHBIX IIJIOCKOCTEN.
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PaccrosiHre OT TOYKH JI0 TIFIOCKOCTH, OT MPSIMOM /10 TNIOCKOCTH, PACCTOSIHUE MEXKITY
TJIOCKOCTSIMM, MEXK/TY CKPEIIUBAIOIIUMUCS MPSMBIMH, MEK]1y TPOMU3BOJIbHBIMU
¢urypaMuB MpoOCTPAHCTBE.

[TapaiutenibHOE TPOEKTUPOBAHKE U €I0 CBOMCTBA. TeopemMa o IUIoIaIu
OPTOTrOHAJIBHOMITPOEKIIMKA MHOTOYTOJIbHUKA. B3auMHOe pacnosoxeHue
MIPOCTPAHCTBEHHBIX PUTYD.

Paznuunbie BUAbl MHOTOTpaHHUKOB. VX n3o0paxenus. CeueHus, pa3BepTKU
MHOTOTPAaHHUKOB. [li1omaas nmoBepxHocTu. Bubl cMiMMETpHil B MPOCTPAHCTBE.
CumMmeTpus TeNBpallleHUs] 1 MHOTOTPaHHUKOB. Beruucienue miomajieid u 00beMOB.
Bexkropsl. [elictBus ¢ Bekropamu. JlekapToBa cucteMa KOOpAUHAT B IIPOCTPAHCTBE.
VYpaBHeHUE OKPYKHOCTH, CPeEphl, IITOCKOCTU. PaccTosiHue Mex 1y Toukamu. JleicTBust
CBEKTOpaMHM, 33IaHHBIMU KOoOpArUHAaTaMu. CKaISIpHOE TPOU3BEICHUE BEKTOPOB.
BekropHoeypaBHEHHE TPAMOM U TUIOCKOCTHU. MCIoib30BaHE BEKTOPOB MPHU
J0Ka3aTENbCTBE TEOPEMCTEPEOMETPHU.

JIns BHEAyAUTOPHBIX 3aHATHUN CTYJAEHTaM Hapsly ¢ PELICHUEM 3a7a4 U BBIIIOJIHECHUS
MIPAKTUYECKUX 3aJaHUN MOXKHO IIPEIJIOKUTh TEMbI UCCIIEI0BATEIBCKUX U
pedepaTUBHBIXPAOOT, B KOTOPHIX BMECTO CEPUI OTNIEIBHBIX MEJKUX 33]1a4 U YIIPaKHEHHH
MpeIIararoTCACIOKETHBIE 3a/JaHus, TPeOYIOue JIUTEIHLHON paboThl B paMKax OJIHOM
MaTeMaTUYECKONCUTYAIH. DTH TEMbI MOTYT OBITh KaK WHIUBUYAJIbHBIMU 33JIJaHUSMH,
TaK Y IPYNIIOBBIMUISI COBMECTHOT'O BBITIOJHEHUS UCCIIEA0OBAHMS.
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TeMbl HHAUBUAYAJIBHBIX ITPOCKTOB:

* HenpepriBHbIE 1pO0OH.

* [IpumMeHeHHEe CIIOKHBIX POLUEHTOB B 9KOHOMUYECKUX pacyeTax.
* [TapaymienpHOE TPOEKTUPOBAHHUE.

» CpelHHE 3HAYEHUS] U UX IPUMEHEHHUE B CTATHCTHKE.

* BekTopHOE 3ajaHKe NPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
* Cl10’keHHEe TApMOHMUYECKUX KOJICOaHUIH.

* I'padmyeckoe perieHne ypaBHEHUN 1 HEPABEHCTB.

* [IpaBunpHBIE ¥ TOTYIIPABWIbHBIE MHOTOIPAHHUKH.

» Konnueckue ceueHus U UX IPUMEHEHUE B TEXHUKE.

* [Touarue nuddepenunana u ero NPUIOKEHHUS.

* CxeMbl NOBTOPHBIX UCHIbITAHUN bepHyum.

* lccenoBanye ypaBHEHUN U HEPABEHCTB C [1APAMETPOM.
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2.2. O0bem yyeOHOM JUCHUIIMHBI M BUABI Y4eOHOH padoThl

Bua yuyeOHoi padoThI Ofrem
4acoB
MakcumanabHasi yueOHasi HAarpy3ka (Bcero) 351
Oobs13aTe1bHAsA ayAUTOPHAA y4eOHAas HArpy3Ka (Bcero) 234
B TOM YHCJIE:

MIPAKTUYECKUE 3aHATUS 66
CamocrosiTesibHasi paboTa o0y4yaromierocs (Bcero) 117
B TOM YHCJIE:

BHEAyUTOPHAsI CAMOCTOSITENIbHAS paboTa 117
HNrorosas arrecrauus B popme dK3aMeHa, 2 CEMECTP 6
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2.3. TemaTu4eCKHUil IVIaH U COAepKAHUE YIeOHOM U CHUIIINHBI

OV/in. 12. MatemMaTuKa: ajaredpa u HAYAJA MATEMATHYECKOI0 AHAJIN3A; TeOMeTPHSl.

HaumenoBanue Tem Conep:kanue y4eOHOTro MaTepHaJia, JJadopaTopHble  NPAKTHYECKHE PadoThl, CAMOCTOATEIbHAS O0b¢é | YpoBeHb
1 pasienon. padoTa 00y4yaroUuXcst M OCBOEHH
4acos |
BBenenue 2
BHeaynuTopHasi camocTosiTe/IbHAsA padoTa 00y4aomuxcs 1
1. Pons MaTemMaTuky B HayKe, TEXHUKE, JKOHOMHKE, HH(POPMALIMOHHBIX TEXHOJIOTHUIX
Tema 1. PazBuTHe NOHATHE 0 YHUCJIE. 10
Cojaepixanue yueOHOIro MaTepuaJia
Ilenble u panuoHanbHble yKcna. JleiictButenbHble yucna. [lpubmmwkenHsle BbruncieHus. KomiiekcHble
qucia.
IMpakTHYecKue 3aHATHS: 2
1 [13Nel Apudmernueckue neiCTBHUS HA/T YHCTAMA
2 [I13Ne2 HaxoxaeHue NpUOIMKEHHBIX 3HAYEHUM BEJIMYMH M IOTPEIIHOCTEH BBIYHUCICHMH,
CPaBHEHUI YUCIIOBBIX BBIPAKEHUN
BHeayauTopHasi caMmocTosiTeJIbHAsA padoTa 00y4arIMXCcs 5
1. HemnpepbiBHBIE ApOOH 1
2. llpuMeHeHue CII0KHBIX TPOLIEHTOB B 3KOHOMHUYECKHUX pPacyeTax 1
3. Hcropus NpoucxXoKAeHHUsI KOMIIJIEKCHBIX YHCET 2
4. IlpubnuxeHHbIE 3HAYSHUS BEJIMYMH U MOTPEIIHOCTEN U UX MPUMEHEHNE 1
Tema 2. Kopumu, crenenu u jorapupmsi. 28
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Conep:xaHue yueOHOro MaTepuasa

KopHu HaTypanbHOH CTElEeHU U3 uuciaa U uX cBoicTBa. CTENEHU C palyOHaJIbHBIMU IOKa3aTeNIIMU, UX
cBoiicTBa. CTeneHu ¢ JEHCTBUTENIbHBIMH IMOKa3zarensiMu. CBoHcTBa creneHeil ¢ aelctBuaMu. Jlorapudm.
Jlorapugm uncma. OcHOBHOE Jorapu(MUYECKOe TOXKIECTBO. JleCATHUHBIE W HATypaJbHBIE JOTapU(MBI.
[IpaBuna aeiictBuii ¢ norapudmamu. [lepexoa Kk HOBOMY OCHOBAHHIO

IIpakTHYeckue 3aHATHA: 8

3 [13Ne3 BrruncieHnue u CpaBHEHNE KOPHEN.

4 [13Ne4 BeinonHeHne pacyeToB ¢ pajuKaiaMu. Pemienue uppanoHanbHbIX YPaBHEHUH.

5 [13Ne5 HaxosxeHue 3Ha4Y€HHWH CTENEHEW ¢ palMOHAIbHBIMHM MoKas3artensiMu. CpaBHeHHE
cTeneHen

6 [I3Ne6 CpaBuenuit creneneil. IIpeoOpazoBaHusi BbIpRXKEHUH, COAEPIKABIIUX CTEHECHHU.
Pemienue nokazaTenpHbIX ypaBHEHHMH. Pemienue npukiiaaHbpIx 3a1a4y

7 [13Ne7 JlorapudmupoBanue U MOTCHIMPOBAaHUE BhIpakeHUU. [IpuOamkeHHbIe BEIYUCICHUS U
peleHns NPUKIaJHbIX 3a/1a4. Perenue norapuMuuecKkux ypaBHEHUN

8 [13Ne8 Haxosxaenue 3HaueHUW Jorapudma Mo MPOM3BOIBHOMY ocHOBaHMIO. [lepexox oT
OJTHOT'O OCHOBAHUs K Apyromy. Beruncienue u cpaBHeHHE J0rapugpmMoB

9 I13Ne9 KonrponbHas padota no teme: «Kopuu, crenenu, sorapudmon 2

BueaynuTopHasi camocTosiTeJibHAsA padoTa 00y4aroIuxcs 16

KopHu HaTypanpHOHN CTEIIEHU U3 YUCIIA U UX CBOMCTBA 1

CreneHu ¢ paloHaIbHBIMU NIOKA3aTENISIMU, UX CBOMCTBA 1

[Ipupoaa npoucx0XIeHNs HPPALTUOHAIIBHBIX YHACET 1

CreneHu ¢ 1eHCTBUTENBHBIMU NTOKA3aTENAMH, UX CBOMCTBA 1

Ucropwust u pa3BuTus JorapudMoB 2

Jlorapudmuueckas JTuHeKa 1

OcHoBHOE JorapuMUIecKoe TOKIECTBO |
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Hecaruanblie orapugmsl

Yucino e v HaTypalbHBINA Jorapudm 1

Jlorapudmsl 1 ux cBOMCTBa 5

Jlorapudmsl u okpy:Karomui MUp 1
Tema 3.IIpsiMmble M VIOCKOCTH B IPOCTPAHCTBE 20

Conep:xanue yueOHOro MarepuaJia 14

B3auMHOEe pacrnosokeHue ABYX IpPSAMBIX B IPOCTpaHCTBe. llapamienbHOCTH HNPSMONM U IUIOCKOCTH.

[TapamiensHOoCcTEM MOCKOCTEH. IlepneHAMKYNIApHOCT, NpAMOM M IUIOCKOCTH. llepmennukyisap u

HAaKJIIOHHasA. YTOJI MEXIAy HpsAMOM M IUIOCKOCTBIO. JIBYrpaHHBIA YroJI.YTOJI MEXAY IUIOCKOCTSMH.

[lepnieHIUKYJISIPHOCTD JBYX IJIOCKOCTEMN

I'eomeTtprueckue npeoOpa3zoBaHUs NPOCTPAHCTBA: MAPAIIENBHBINA IMEPEHOC, CUMMETPHUS OTHOCHUTEIBHO

iockoctH. [lapamiensHoe nmpoexkTupoBanue. M300paxeHne NpocTpaHCTBEHHBIX QUTYP.

IpakTnyeckne 3aHATHS: 6

10 [13Ne10 [Ipu3Haky B3aMMHOIO PACTIONIOKEHUS NMPSAMBIX. YTOJ MEXY NPAMBIMU

11 [13Ne11 B3aumHOe pacnonoxeHue NpsMbIX U INIOCKOCTEN

12 [13Ne12 [lepnienauKyasip ¥ HAKIOHHAS K IUIOCKOCTH. YTOJI MEXKIY MPSIMON U TIOCKOCTBHIO

13 [13Ne13 Teopemsbl 0 B3aMMHOM pacIojIOKEHUH MPSMOI U MIockocTu. TeopeMa o Tpex

NEePIEeHIUKYIIpax
14 [13Ne14 [Ipu3Haky 1 CBOMCTBA NapaJUIEIbHBIX U NEPIEHAUKYJIISPHBIX IIJIOCKOCTEN
15 [13Nel5 PaccrosiHue OT TOYKHU 1O IIIOCKOCTH, OT MPSIMOM 10 TIIOCKOCTH, MEKIY
IUIOCKOCTSIMM.
BHeaynuTopHasi camocTosiTeJIbHAS Ppa6oTa 00y4arouXcs 10
1. BzanMHOe pacnosyiokeHue ABYX NPSMBIX B IPOCTPAHCTBE. 1

19




2. B3zauMHOe pacnoio’KeHue NPSIMbIX U INIOCKOCTEN B MPOCTPAHCTBE 3
3. VYroa Mexay npsiMoi U MII0CKOCTHIO 1
4. JIByrpaHHbIN yroJI. 1
5. ¥Yron Mexay mIoCKOCTSIMU 1
6. B3auMHOe pacnosoKeHue MI0CKOCTEN B IPOCTPAHCTBE 1
7. CuMMmeTpus B IpUpoe 1
8. IlapannenbHOE NPOEKTUPOBAHUE 1
Tema 4 KomOunaTopuka 12
Conep:xaHue yueOHOro MaTepuasa 8
OCHOBHBIE TOHSATHS KOMOWHATOPUKHU. 3a7aud HA MOJCYET YHCIa pa3MEeIIeHUH, MepeCTaHOBOK, COYCTaHUH. 4
Pemenne 3amau nHa mnepebop BapumantoB. dopmyna OwmHoma HerooTona. CBoiicTBAa OWHOMWHAIBHBIX
koo dunmentoB. Tpeyronpuuk [ackans
IpakTnyeckne 3aHATHS: 4
16 [13Nel16 WcTopus pa3BUTHS KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH U CTATUCTUKH.
17 [13Ne17 IIpaBuia komOuMHaTOpUKHU. Penenne koMOMHATOPHBIX 3a/1a4
18 [13Nel8 Pa3mernienusi, coueTaHusi U NEPECTAHOBKHU
19 [13Ne189 bunom HerotoHa u TpeyronpHuk [lackans. [lpuknaansie 3agaun
BHeaynuTopHasi camocTosiTe/IbHAsA padoTa 00y4aromuxcs 6
1. OcHOBHbIE TOHATHSI KOMOWHATOPUKU 1
2. Hctopust BOSHUKHOBEHHMS pa3/ieia MaTeMaTHKU-KOMOUHATOpUKA 1
3. OcHOBHBbIE BUBI 33/1a4 Ha MOJICYET YHCIIA IEPECTAHOBOK, COUYETAaHUI 2
4. ®opmyna 6unoma Hetorona, Tpeyronbuuk [lackans 2
Tema S. KoopanHaTbl 1 BEeKTOPbI 16
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Conep:xaHue yueOHOro MaTepuasa 12
[IpsimoyronbHast (1exkapToBa) cucTeMa KOOpAUHAT B IPOCTpaHCcTBE. DPopMysia pacCTOSHUS MEXKAY ABYMs
Toukamu. YpaBHeHHs ceprl. BekTopsl. Moayns BekTopa. PaBeHcTBO BekTOpOB. CllojKeHHE BEKTOPOB.
YMHO)KeHue BEKTopa Ha 4nciio. Pa3noxkeHne BEKTopa Mo HapaBJIECHUSM. YTOI MEXAY ABYMs BEKTOPaMH.
[Ipoekuus BexTopa Ha ock. KoopaunaTsl Bektopa. CkanspHoe mpousBeieHne BekTopoB.cnons3oBanue
KOOpPJMHAT ¥ BEKTOPOB IIPH PEIICHUU MAaTEMAaTUYECKUX M MPUKIAIHBIX 3a1au.
IIpakTH4yeckune 3aHATHA: 4
20 [13Ne20 BexTopsl. JlelicTBus ¢ BekTopaMu. JlekapToBa cucTeMa KOOpAUHAT B IPOCTPAHCTBE
21 [13Ne21 YpaBHEeHHE OKPYKHOCTH, CeEpBbI, INIOCKOCTH. PaccTosHEe MeX 1y TOUKaMu
22 [13Ne22 JleiicTBUS CBEKTOpaMH, 3aJaHHBIMHA KoopAuHaTaMu. CKaJIIpHOE TIPOU3BEIACHUE
BEKTOPOB
23 I13Ne23 BekTopHOE ypaBHEHHE NPSAMOM U INIOCKOCTH. VCIIOnb30BaHNe BEKTOPOB IpU
JI0Ka3aTeNIbCTBE TEOPEMCTEPEOMETPUH
BHeayauropHasi camocTosiTe/IbHAsE padoTa 00y4arommuxcs 8
1. JlexapToBas cuctemMa KOOpJIWHAT 2
2. BekTopbl B IPOCTPAHCTBE, NEHCTBUE HAJl BEKTOPAMHU 2
3. PaznoxeHue BeKTOpa MO HANpPaBICHUSIM 2
4. KoopauHatel BEKTOpa, CKaJISIPHOE MPOU3BEIEHUE BEKTOPOB 2
Tema Ne6 OcHOBBI TPUTOHOMETPHH 31
Tema 6.1 OcHoBHble | Conep:kaHue y4eOHOr0 MaTepuasa 4
MOHSATHS
1 Panuannas mepa yria. BpamarensHoe aBuxenne. CuHyc, KOCUHYC, TAHT€HC M KOTAaHT'€HC
qucla.
Tema 6.2 OcHoBHble | Conep:kaHue y4eOHOr0 MaTepuasa 6
TPUTOHOMETPHHECKH | ®opmyiibl ipuBeacHUs. Dopmyiibl croxeHus. DopMyIibl yIBOCHHS
e TO:KIecTBa
Tema 6.3 Conep:xanue yueOHOro MarepuaJia 4
IIpeoOpa3zoBanust —
mpocrefimmx [TpeoOpazoBanue CyMMBI TPUTOHOMETPHUECKUX (DYHKIMIA B IPOM3BEICHUE U IPOU3BEICHUS B CYMMY.
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TPUTOHOMETPUYECKH
X BBIpa:KeHU

Tema 6.4 Conep:xaHue yueOHOro MaTepuasa 8
Tpuronomerpuueck
THBIE TPUTOHOMETPUYECKHU HKIIMH. ApKCUH KKOCUH KkTaHreHc. [Ipocreimm
We ypABHEHHS H OOpaTHble TPUTOHOMETpUYECKUe (PyHKII PKCUHYC, apKKOCHHYC, apKTaHreHc. IIpocre e
TPUTOHOMETPUYECKHE YPAaBHEHHUS.
HepaBeHCTBa

IIpakTH4eckue 3aHATHA: 8

24 [13Ne24 PanuanHbIil METOJ U3MEPEHHUS YIJIOB BPALIEHUsI U CBS3b C IPalyCHON Mepoil

25 [13Ne25 OcHOBHBIE TPUTOHOMETPHUYECKUE TOKIECTBA, POPMYJIBI CIOKECHHUS, YIBOCHUS

26 [13Ne26 OcHOBHBIE TPUTOHOMETPUYECKHE TOXKAECCTBA, POPMYIIBI CIIOKEHUS, YABOCHHS

27 [13Ne27 IIpeoOpa3zoBaHre CyMMbl TPUTOHOMETPUIECKUX (HYHKIIUNA B IIPOU3BEICHHE,

npeoOpa3oBaHue MPOU3BEICHNS TPUTOHOMETPUUYECKUX (PYHKIUI B CyMMY

28 [13Ne28 Ob6parTHbIe TPUTOHOMETPUUYECKHE (PYHKITUU: apKCUHYC, aPKKOCHHYC, apKTaHTCHC

29 [13Ne29 [Ipocreiimne TPUrOHOMETPUUECKNE YPABHEHUS U HEPABEHCTBA

30 [13Ne30 KonTponbHas paboTa o teme “OCHOBBI TPUTOHOMETPUN™ 2

AHaJIN3 KOHTPOJIbHOH padoThl 1

BHeaynnTopHasi camocTosiTeIbHAsA padoTa 00y4arommxcst 15
1. BpamarenbHoe ABUKEHHUE 1
2. Tpuronomerpuyeckue (yHKIMH YHCIOBOTO apTyMEHTa 2
3. ®opMmyJibl IPUBEACHUS 2
4. ®opMyIbl CIOKEHHUS, YIBOCHUS 2
5. OOpaTHble TPUTOHOMETpPUUYECKUE (PYHKIINH 4
6. TpuroHomeTpuyeckue ypaBHEHUs 2
7. TpuroHOMeTpHUYECKHE YpaBHEHUs 2
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Tema 7 ®yHKUHMHU UX CBOHCTBA M rpadpuku 18
Tema 7.1 ®ynkuun | Conep:kanue yueOHOro MaTepuasa 2
OO6acTh ornpeAesieHuss © MHOYKECTBO 3HaueHUM; rpaduk PyHKIMHU, TOCTpoeHHE TpaduKoB GHyHKIIHH,
3aJJaHHBIX Pa3JIMYHBIMU CIIOCOOAMH.
Tema 7.2 CpoiictBa | Conep:kaHue y4eOHOT0 MaTepuaJia 6
hynxuun MOHOTOHHOCTbB, YETHOCTD, HEYETHOCTD, OT IT
, , , OTPAHUYEHHOCTh, NEPUOANYHOCTD. [IpoMexyTKH Bo3pacTaHus U
yObIBaHUs1, HANOOJIbIIIEE M HANMEHBIIIEE 3HAUCHUS,
TOUKH 3KcTpemyMa. ['paduueckas unrepnperanus.lIpumeps! QyHKIMOHATBHBIX 3aBUCUMOCTEH B peallbHbIX
npolieccax u sBIeHusX. Apupmernyeckue onepanuu Hax GyHKuusaMu. CrioxHast QyHKIUS (KOMIO3ULIUSA).
Tema 7.3 Coaeprxanue yueOHOTo MaTepuaJia 6
Crenennbre, Onpenenenus QyHkuuid, ux cpoictBa U rpaduku.llpeobpazoBanus rpaduxos. [lapannenbHblil nepeHoc,
fiokasaTeIbLHEIE, CUMMETpHUSI OTHOCUTENIBHO OCEH KOOpPAMHAT, U CUMMETPHUS OTHOCUTENIbHO Hauyajga KOOPAMWHAT, CHUMMETPHS
JAOrapuPMUIECKHe | o cprenpio MpsIMON y = X, pacTsHKEHHE U CKaTHe BJOJIb Ocel KOOpAMHAT.
u
TPUTOHOMETPUYECKH
e pyHKIuH.
OopatHbie
TPUTOHOMETPUYECKH
e pyHkuumn
IIpakTnyeckne 3aHATHS: 4

31 I13 Ne31 Ilpumepsl 3aBUCHMOCTEM MEXAY IIEPEMEHHBIMM B pEajbHBIX IIpOIECCaX U3
cMexHbIXAucHUIINH. Onpenenenue ¢pyHkuuid. [loctpoenue u urenue rpadukoB GyHKIUH

32 I13 Ne32 HccnenoBanue ¢pynkuuu. CBOWCTBA TUHEWHOW, KBAAPATUYHOM, KYCOYHO-JIMHEHHOM
U IpoOHO-TMHeNHHON (yHKIMiA. HenpeppiBHbBIE U eprHoAnYecKre (PyHKIMH

33 I13 Ne33 CgoiictBa u rpaduKucHHyCa, KOCHUHYCa, TaHTeHca M KoTaHreHca. OOparHbie
¢ynkunu u ux rpapuxu. O6paTHEIETPUTOHOMETPUYECKHE (PYHKIIUU

34 [13 Ne34 IlpeoGpasoBanus rpaduka ¢yskuuu. ['apmonmueckuexonedbanus. [lpuxmannsie

3agaun.llokaszarenbHeie, orapudMuieckue, TPUTOHOMETPHUUECKUE YPABHEHUS
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BHeayauTopHasi camocTosiTeJIbHAS Ppa6oTa 00y4aronXcs 9
1. CsoiicTBa QyHKIHH 2
2. CgoiicTBa (HyHKIINH 1
3. T'paduueckas unTeprpeTanus 1
4. Tlpumeps! (yHKIIMOHATHHBIX 3aBUCUMOCTEN B PEAbHBIX MPOIECCaX U SIBICHUSX. 1
5. CrenenHas QpyHKIHS U €€ CBOWCTBa 1
6. IloxazaTtenbHast pyHKIMS U ee CBOIMCTBA 1
7. Jlorapudmuyeckast pyHKIUS U €€ CBOMCTBA 1
8. Tpuronomerpuieckue (yHKINU. 1
Tema 8 MHOrorpaHHUKHU M KpyIJible Teja 26
Tema 8.1 Conep:xanue y4e0HOro MaTepuaa 12
MHororpaHHUKH Bepmmnebl, peOpa, rpanu MHororpanauka. [Ipusma. Ipsimas u HakimonHas npusma. IlpaBunbHas npusma. 4
[Mapannenenunen. Ky6.[lupamuna. [IpaBunsnas nupamuaa. Y cedennas nupamuiaa. Terpasap.Cummerpun B
KyOe, B mapasuienenurnese, B npusMe u nupamuje. Ceuenus Kyoa, npu3msl 1 nupamuasl. [Ipencrasinenue o
MPaBUJIbHBIX MHOTOTPaHHUKAX (TeTpalrape, KyOe, OKTaspe, J0AeKadApe U UKOCAdAPE).
Tema 8.2 Tesia n Conep:xaHue yueOHOro MaTepuasa 4
TIOBEPXHOCTH [unuanp u KoHyc. YceueHHBIH KoHyc. OcCHOBaHHE, BBICOTa, OOKOBasl IMOBEPXHOCTh, O0Opa3yroIias,
BpalueHus pa3zBepTka. OceBble CeueHUs M Ce4eHHUs, NapamienbHble ocHoBaHuto. Illap u cdepa, ux cedenwus.
KacarenpHast miockocTs K cdepe.
Tema 8.3 U3mepenne | Cogep:xkanue yueOHOIro MaTepuasia 4
B reomerpuu O6bem u ero m3Mepenue. MHTEerpanpHas ¢opmyna odbema. DopMynsl oObeMa KyOa, TPSIMOYTOJIBHOTO
napajuienenunena, npusMel, nuinHapa. opmynsl oObema mupamMuasl U Konyca. Dopmynbl IwIOMIAnN
MOBEpXHOCTEH IUIMHApa U KoHyca. Dopmynsl obObema mapa u Iwiomanu cdepsl. llogoOue Te.
OTHoIIeHMs MJIOLIAAeH MOBEpXHOCTEN U 00BEMOB MOJOOHBIX TEJI.
IIpakTHyeckune 3aHATHA: 6
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35 I13 Ne35 TlapannenbHoe NPOEKTUPOBAHME M €ro CBOWCTBA. B3anmMHOE pacmosokeHue
POCTPAHCTBEHHBIX (QUTYD
36 [13 Ne36 Pasznuunble Buabl MHOrorpaHHMkoB. Wx wuzoOpaxkenus. CeueHus, pa3BepTKU
MHOTOT'PaHHUKOB
37 I13 Ne37 Ilnoiaap MOBEPXHOCTH MHOTOTPAHHUKOB
38 I13 Ne38 Buibl CHMMETpPHII B IPOCTPAHCTBE
39 [13 Ne39 Cummetpus Ten BpallleHUsI 1 MHOTOIPaHHUKOB
40 I13 Ned40 Beruncienue momanaei 1 00eMOB
BHeaynuTopHasi camocTosiTe/IbHAs padoTa 00y4aromuxcs 13
1. Bunsl npusmel, cBoiicTBa pusMel, [lapannenenunen. Ky6 3
2. TIupamwubl BOKPYT Hac 2
3. VYcedeHHas MUpaMHIa U €€ CBOMCTBA 1
4. TlpaBunbHbIE MHOTOIPAHHUKH BOKPYT HacC 1
5. Tena BpailieHHil U UX CBOMCTBA 1
6. IlosHast NOBEpXHOCTH TEJ BpalICHUI 1
7. Ilap u chepa 1
8. HWHrerpanbHas popmyna oobema 1
9. O0bBEM nMpamMHIBI U KOHYCA 1
Tema 9. Hayasia MaTeMaTH4eCKOI0 aHAJIN3A 24
Tema 9.1. Conep:xaHue yueOHOro MaTepuasa 2
TocaenoBaTenbHOCT opocoG 3aJlaHusl U CBOICTBa YHCIOBBIX IocienoBareabHocTeld. CyMMHUpOBaHHE MOCTIEI0BATEIBHOCTEH.
" beckoneuyHo yObIBaromiasi reoMeTpuuecKasi Mporpeccus U ee CyMma.
Tema 9.2. Coaeprxanue y4eOHOIro MaTepuaJia 14
IIpousBoanas

[TonsiTre 0 MPOU3BOHON (PYHKIIHH, €€ T€OMETPUUECKHUIM 1 (U3NYECKUI CMBICI. YpaBHEHUE KacaTeIbHOU K
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rpaduky ¢yHKuuu. [Ipou3BOIHBIE CYyMMBI, pa3HOCTH, TPOU3BENCHU, YacTHBIE. [IpOU3BOIHBIE OCHOBHBIX
AJIEMEHTAPHBIX (QYHKIUH.

[IpuMeHeHre MPOU3BOIHON K UCCIIEIOBAHNUIO ()YHKIIUNA U MTOCTPOCHHUIO TPA(UKOB.

HpI/IMepBI HUCIIOJIB30BaHUA HpOHBBOIIHOﬁ AJId HAXOKACHUA HAWJIYUYIICTO PCIICHUS B IMPUKIAAHBIX 3aadax.

Bropas npousBojaHas, ee reoMeTpruueckuil U ¢uzndeckuil cmpica. HaxoxkaeHue ckopocT i mpoiiecca,
3ajaHHOTO (POPMYIION U TpaduKOM.

IIpakTnyeckne 3aHATHS: 8
41 I13Ne41 UYmucmoBast MOCIENOBATEIBHOCTD, CIOCOOBI €€ 3aJaHus, BBIYMCICHHSA 4YJIECHOB
MOCIIe0BATEILHOCTH
42 [13Ne42 IIpenen nmocnenoBaTenbHOCTU. beckoHEeUHO yOBIBarOIIasi FeOMETPHUECKASTIPOTPECCUs
43 [13Ne43 ITpomsBogHas: MEXaHMYECKUH UM F€OMETPUUYECKUH CMBICI IPOU3BOJHON.YpaBHEHME
KacaTeJbHOU B OOIIEM BHJIE
44 [13Ne44 TlpaBuna u Gopmynsl auddepeHupoBanns, Tabara MPOU3BOIHBIX 3JIEMEHTaPHBIX
byHKIMI
45 [13Ne45 UccnenoBanue GyHKINUU € TTOMOIIBIO TIPOU3BOTHON
46 [13Ne46 HaxoxaeHne HamOOJBINET0, HAUMEHBIIETO 3HAYECHHS] M DKCTPEMalIbHBIX3HAYEHUN
byHKIUHA
47 [13Ne47 KontposbHas padoTa no teme “Hauana matemaTH4eckoro aHaiamsa” 2
BueaynuTopHasi camocTosiTeIbHasA padoTa 00y4aroImmuxcst 12
1. YucnoBas mocienoBaTeIbHOCTb, PEAEN MOCIEA0BATEIbHOCTH 2
2. TlpowusBoanas (HyHKIHA 2
3. KacarenpHas k rpaduky QyHKIUHN 1
4. VYpaBHeHHUe KacaTelbHOH K TpaduKy GyHKIINH 1
5. Tabnuua npou3BOIHBIX GYHKIUH 1
6. AnropuTMm HcciaenoBaHusi QyHKIIUU 2
7. HWccnenoBanue GyHKIIMU C TTOMOIIBIO TIPOU3BOTHON 1
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8. Pemenue npukiIaaHbIX 33724

9. Bropas npousBogHas GYHKIMH U €€ TPUMEHEHHE 1
Tema 10.HTerpad u ero npuMeHeHme 15
Conep:xanue y4eOHOro MaTepuaJia 9
1 [IpumeHeHne oOmpeneIeHHOro WHTerpana A HaxXOXACHUA TUIOMAA KPUBOJIMHEHHOM
tpaneruu. Popmyna Hetorona—JleitOnuna. [Ipumepsl npuMeHeHHs MHTErpaia B QU3UKE U
TEOMETPHH.
IIpakTHYeckue 3aHATHSA: 6
48 [13Ne48 Pemenue 3ama4 no teme: “Murterpan u neppooOpasHas”
49 [13Ne49 Pemenue 3anau no teme: “Uurterpan u neppoodbpasnas”
50 [13Ne50 Pemenue 3amau o teme: “Teopema Herotona—IJleliOnumna”
51 [13Ne51 Pemenue 3amau o teme: “Teopema Herorona—JleiioHmIa”
52 [13Ne52 Pemenue 3amau mo teme: “IlpuMeHeHMe MHTETpana K BBIUYMCICHUIO (PU3MYECKUX
BEJIMYMH U IUIonaaeun”
53 [13Ne53 Pemenne 3amau no teme: “IIpuMeHeHHe MHTErpana K BBIYHUCICHUIO (U3UUECKUX
BEJIMYMH M IIOMaei’”
BueayauTopHasi camocTosiTe/IbHAsI pa6oTa 00y4aroIMXCs: 8
1. TlepBooOpa3Hasi GyHKIIMH U €€ CBOICTBA 2
2. HeomnpeneneHHbI HHTETPA U €70 CBONCTBA 1
3. OmnpeneneHHbl HHTETPAJ U €70 CBOWCTBA 1
4. ®dopmyna Herorona—IJleiiGunma 2
5. KpuBonuHeliHas Tpaneuus 1 €€ 1iolaib 2
Tema 11 D1eMeHTBI TEOPHUH BEPOSTHOCTEH U MaTeMATHYECKO CTATHCTUKH 12
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Tema 11.1.

JJIeMeHTbI TeOPHUU

Conep:xaHue yueOHOro MaTepuasa

CoOpbITHE, BEPOATHOCTH COOBITHS, CIIOKEHHE U YMHOKEHHE BEPOSTHOCTEH.

BEPOATHOCTE
Tema 11.2. Conep:xanue yueOHOro MarepuaJia 4
DJIeMEeHThI [IpencraBnenne qaHHBIX (TAOIUIIBI, TUATPAMMBI, TPadUKH)
mareMaTH4eckoil | TlpakTHyecKkue 3aHSITHS: 4
CTATUCTUKHU 54 [13Ne54 Knaccuueckoe ormpezesieHne BEpOSITHOCTH, CBOWCTBA BEPOSITHOCTEH, Teopema o
CyMMe€ BEPOSITHOCTEN
55 [13Ne55 BerunciieHne BEpOsSTHOCTEN
56 [13Ne56 Pemienne npakTH4eckux 3a/1a4 Ha 00pabOTKy YMCIOBBIX JAHHBIX
57 [13Ne57 Pemmenne nmpakTHUECKHX 3a7a4 Ha 00pabOTKY YHCIIOBBIX JaHHBIX
BueaynuTopHasi camocTosiTeIbHAasA padoTa 00y4aroImmuxcs: 8
1. DneMeHTHI TeOpUU BEPOATHOCTEN 2
2. CpoiicTBa BEposATHOCTEN 1
3. CBolicTBa BEpOSATHOCTEM 1
4. DneMeHTbl MaTEMaTUYECKON CTATUCTUKU 2
5. CraTtucTudeckoe pacrpeieieHne BBIOOPKU 2
Tema 12 YpaBHeHUS U HEPaBEHCTBA 20
Tema 12.1 Coaeprxanue yuyeOHOIro MmarepuaJia 6

YpaBHeHus u

cUCTeMbl YPABHEHU I

PannoHanpHble, UpPpaLMOHAIBHBIE, IIOKA3aTEIbHBIE M TPUTOHOMETPUYECKUE YPABHEHUS W CUCTEMBI.
PaBHOCUMIIBHOCTh ypaBHEHUH, HEPAaBEHCTB, CUCTEM.OCHOBHBIE NpPUEMBl HUX peELIEHUS (pa3loKEHUE Ha
MHOXHTENH, BBEJCHUE HOBBIX HEU3BECTHBIX, IOJICTAHOBKA, rpa)uueCKUil METON).
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Tema 12.2 Conep:xaHue yueOHOro MaTepuaJia 4
HepagBencrBa PannonanbeHble, nppallnoHaIbHbIE, TOKa3aTEIbHbIE HEpaBEHCTBA. OCHOBHBIE IPUEMBI UX PEIICHUS.
Tembr 12.3 Conep:kanue y4e0HOIro MaTepuaJia 2
Hcnosab3oBanue > " "
CBOICTE 1 Meton unTepBanoB. M3o00paxkeHne Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA PEIIEHUN YpaBHEHUH H
rpadukos dpynKmuii | HEPABEHCTB C IBYMS TIEPEMEHHBIMHA H HX CHCTEM.
NPH peleHnn
YPaBHEHHI U
HEPABEHCTB.
Tembr 12.4 Coaepxxanue yueOHOTo MaTepuaJia 2
[puxknagubie [TpuMeHeHne MaTeMaTHYECKHMX METOJOB ISl PEeLICHHs COJEpXKaTelbHbIX 3a7ad M3 pa3IMYHbIX oOnacTeil
3agaun HAyKH U NpakTUku. HTepnperanus pe3yapTaTa, y4eT peajJbHbIX OrpaHUYEHHH.
IIpakTHYecKkue 3aHATHSA: 6
58 [13Ne58 KopHu ypaBHeHH. PaBHOCHIIBHOCTh ypaBHEHHI
59 [13Ne59 Ipeobpa3oBanue ypaBHEHUI
60 [13Ne60 OcHOBHBIE TPUEMBI PELLIEHNS YPABHEHUM U HEPABEHCTB
61 [13Ne61 OcHOBHBIE TPUEMBI PEILICHUS YPAaBHEHUN U HEPABEHCTB
62 [13Ne62 Pemienne cucreM ypaBHEHUI
63 [13Ne63 Hcmonb3oBaHME CBOMCTB W TpaukoB (YyHKIMHA JUId pelIeHUs ypaBHEHHHA U
HEPaBEHCTB
BHeaynuTopHasi caMmocTosiTe/IbHAsA padoTa 00y4aroImuXxcs: 10
1. PanumonanbHble, UppallHOHAIBHBIE YPaBHEHUS 1
2. Iloka3aTenbHble ypaBHEHUS 1
3. TpuroHoMmerpuueckue ypaBHEHHUS U CUCTEMBbI 1
4. PaBHOCWIBHOCTh YPaBHEHUH, HEPABEHCTB, CUCTEM 1
5. OcCHOBHBIE IPUEMBI PELLIEHUS YPABHEHUN 1
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6. OCHOBHBIE ITPUEMBI PELLICHUS YpaBHEHHM 1
7. Bwuabl HEPaBEHCTB U METOJIbI UX PELLICHUS 2
8. MaremaTnueckue METO/Ibl ISl pEIICHUS IPUKIIAIHBIX 3a1a4 1
9. HHurepnperanus pe3yibTara, yueT pealbHbIX OrpaHUUYECHUH. 1
Bcero no aucuuniiune: | 234

Hmozo6as ammecmauyusn 6 popme 3x3amena, 2 cemecmp
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3.YCJIOBUSA PEAJIMBALIMU TPOT'PAMMBI IUCHUTIJIMHBI

3.1TpeboBaHusi K MATEPUATIBLHO-TEXHUYECKOMY 00eCIeYeHUI0
Peanuzauust mnporpamMMbl JUCUUILIMHBL TpeOyeT HalIW4yus YydeOHOro KaOMHETa

MaremaTuku.

O6opynoBanue y4eOHOro KaOuHETa: 4YepTEKHbIE WHCTPYMEHTHI, HAa0Op Mopenen

TEOMETPUYECKUX TEIl

TexHuueckue cpencrBa oOydeHus: pabodyee MECTO Yyuyallerocs, paboyee MECTO

IpEenoAaBaTens, NEPCOHAIBHBIA  KOMIIBIOTEpP,  MYJbTHUMEAUNHBIA  IIPOEKTOP,

MHTEpPAKTHUBHAA JJOCKA, FIEKTPOHHbIE YUeOHUKH, NTpe3eHTalu, HTepHeT-pecypehl.
3.2 UudopMmannoHHoe odecnieyeHne 00yueHust

Ilepeyens  yuyeOHbIX  u3gaHuii, VHTepHeT-pecypcoB, I0IOJHHUTEIbHOMN

JIUTepaTypsbl

OCHOBHbBIE HCTOYHHUKHU:
3.2 UndopMmannonHoe odecnevyeHne 00yueHust

Ilepeyenr  yueOHBIX u3gaHuMil, VIHTepHeT-pecypcoB, I0NMOJHHUTEIbHOI
JIUTEPaTyphbI
Jna cmyoenmog :

l.bammakoB M.M. Marematuka: anreOpa W Hadajga MaTeMaTHYECKOTO
aHanu3a, TeOMEeTpus:  Y4eOHMK Uil  CTYJEHTOB  MPO(ECCHOHAIBHBIX
o0Opa3oBaTeNbHBIX OpraHU3alllii, OCBAaWMBAIOIIMX Npodeccud W CHEeIUaTbHOCTU
CIIO. - M.,2017

2.bammakoB M.M. Marematuka: anreOpa W Havaja MaTEeMaTHYECKOTO
aHanuza, reoMerpusi: COOpHUK 3a7ady NpodUIBLHOM HaNpaBICHHOCTH: Y4eO.
nocobue sl CTYJACHTOB MPOQPECCHOHATBHBIX 00pa30BaTEIbHBIX OpraHU3allUi,
ocBauBaromux npodeccun u cneruaibHoctu CI10. — M.,2017

3.bammakoB M.M. Maremartuka: anreOpa W Hadajla MaTeMaTHYECKOIO
aHanuza, reomeTpus:  3aJadyHuK:  y4e0. mocobue Uil CTY/ACHTOB
npodeccuoHaIbHbIX 00pa30BaTEIbHbBIX OpraHU3alnid, OCBAUBAIOIIUX MPOPECCUU U
cnermuanbHoctu CIIO. — M.,2017

4.bammMakoB M.U. MaremaTuka: ainreOpa 1 Hauajga MaTeMaTHYECKOIO

aHau3a, TeoMeTpus: DIEKTPOHHBINA y4eO.- METOJI. KOMIUIEKC ISl CTYJEHTOB
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npodeccroHanbHBIX 00pa30BaTEIbHBIX OPTaHU3AINH, OCBAMBAIOIIINX

npodeccun u cnenuanbrocTr CI1O. — M.,2017

5.I'yceB B.A., I'puropee C.I'., UBonruna C.B. MaremaTuka: airedpa u
Hayalla MaTeMaTHYeCKOrO0 aHaiu3a, TeOMEeTpHs: Y4YeOHHMK JUIsi CTYJICHTOB
npodeccruoHambHbIX 00pa30BaTEIbHBIX OpraHU3alliid, OCBAMBAIOIIUX MPOPECCUU U
cneruanbHoctu CITO. — M.,2017
Jlna npenooasameneii
O6 oOpaszoBaHuu B Poccuiickoi denepanuu: dbenep.

3aKOH ot 29.12. 2012 Ne 273-®3 (B pen. denepaibHbIX 3aKOHOB OT
07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-D3, ot
23.07.2013 Ne 203-®@3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot
03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot
04.06.2014 No 148-®3, ¢ wu3M., BHeCEHHbIMU DenepanbHbIM 3aKOHOM OT
04.06.2014 Ne 145-@3, B pexn. ot 03.07.2016, c u3m. ot 19.12.2016.)

[Ipuka3 MunuctepctBa obpazoBanus u Hayku PO ot 31 mexabps 2015 r. N
1578 "O BHeceHMH U3MEHEHUMH B  (enepalbHbII  TOCYAapCTBEHHBIN
o0pa3oBaTenbHbIM CTaHIAPT CPEAHEro OO0IIero oO0pa3oBaHUs, YTBEPKIACHHBIN
npukazoM MuHucTepcTBa 00pa3zoBaHusi U Hayku Poccuiickoit ®@enepanuu ot 17
mast 2012 r. N413"

[IpumepHass OcCHOBHas oOpa3oBaTelibHasl MporpaMMa CpPEeIHEro OOIIero
oOpa3zoBaHus, OJ00peHHas penieHueM QeaepaIbHOro y4e0HO-METOIUYECKOTO
o0beuHeHus 1o 0bmemMy oopazoBanuto (IpoTokot oT 28 utoHsa 2016 r. Ne 2/16-3).

bammvakos M.U., I{pranos 111.1. MeToguueckoe mocoOue Jjis MOATOTOBKH
k EI'3.-M., 2014

WNuTepHeT pecypchl:

1.MATEMATHUYECKHWH ITOPTAJIL, nyts moctyma: http:/lineyka.inf.ua/
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA JUCHUTIJIMHBI
KoHTpomnb 1 o11eHKa pe3yIbTaTOB OCBOEHUS JUCLUILIMHBI OCYIIECTBISAETCS
IIPEIoaBaTeIeM B IIPOLIECCE TPOBEICHUS NMPAKTUUECKUX 3aHATUN U KOHTPOJIbHBIX
paboT, TECTUPOBAHUS, a TAK)KE BBIMOJIHEHHS 00YYarOIIMMUCS WHANBUAYAIbHbBIX

3aJITaHUN.

Pe3yabTaThl 00yueHus
(ocBOEHHBIE yYMEHHUSl, OCBOCHHbIC 3HAHMWS,
KOMIIETEHINH)

(I)OprI H METOAbI KOHTPOJIHA H
OLICHKHU PE3yJbTaToOB Oﬁy‘leHI/IH

OK.1 TloHumaTe CyIIHOCTH M COLMAIBHYIO
3HAYMMOCTh CBOeW Oynymiedt mnpodeccun,
IIPOSIBJIAITH K HEW YCTOWYMBBIN UHTEPEC.

OK.2 OpranuzoBbIBaTh COOCTBEHHYIO
JESITEIbHOCTh, BBIOUPATh THUIIOBBIE METOMBI U
CHOCOOBI  BBIMOJIHEHUSI MPOPECCHOHATBHBIX

3ajay, oOleHuBaTh UX 3PGHEKTUBHOCTh U
KauecCTBO.

OK.3 IlpuHuMath pelieHre B CTaHAAPTHBIX U
HECTAaHJIAPTHBIX CUTYyallUsIX M HECTU 3a HUX
- OTBeTCTBEHHOCTH.,
OK.4 OcyuiecTBiATh MOUCK U UCIOJIb30BAHUE

uH(opMmaiuu, HEO0X0IUMO IS
3¢ PeKTUBHOTO BBITIOJTHCHUS
npodeccruoHaIbHbIX 3ajaad,
po¢eCCUOHATILHOTO U INYHOCTHOTO Pa3BUTHS.
OK.5 Hcnonb3oBaTh nH(pOpMaIIMOHHO-
KOMMYHUKAIIMOHHbIE TEXHOJIOTUU B

npoeccHoHaIbHOM eI TeTbHOCTH.

OK.6 PaboraTb B KOJUIEKTUBE H KOMAaHJIE,
adbdekTHBHO ~ 00mIAThCA ¢ KOJUIETaMH,
PYKOBOJICTBOM, TTOTPEOUTEISIMHU.

OK./ bpaTb Ha C€0S OTBCTCTBCHHOCTb 3a
paboTy WIEHOB KOMaHAbl (TOJAYMHEHHBIX),
pe3yJbTaT BBIMOJHEHUS 3a/JaHUM.

OK.8 CaMOCTOATENBHO OIpENENATh 3aJauu
po¢eCCUOHATILHOTO U JIMYHOCTHOTO Pa3BUTHSI,
3aHMMAaThCs CaMOOOpa30BaHMEM, OCO3HAHHO
IUTAHUPOBATH MOBBIIICHUS KBATU(UKAIUY.
OK.9 OpueHtupoBaTbCsi B YyCJIOBUSIX YacCTOU
CMEHBl TEXHOJIOTMH B MpodecCHOHATBLHON
JEATEIbHOCTH.

Habmronenue " OLIEHKa
c(hopMUPOBAHHOCTHU o01mux
KOMIIETEHIIMA B XOJI€ BBIMIOJIHEHHUS
npaktuyeckux padbot NeNel-40

* INYHOCTHBIX:
— c(hopMUPOBaHHOCTH MPEACTABICHUI O
MaTeMaTHKE KaK YHHBEPCAIbHOM SI3bIKE HAYKH,

OneHka 3a BBINOJIHEHUE pabOThI Ha
NpakTUYeCcKuX 3aHsATHsAX Nol-40

33




CpPEeACTBE MOJICITUPOBAHUS SIBJICHUN U
MIPOLIECCOB, UJEAX U METOJaX MaTEMATUKU;

— MOHUMAaHWE 3HAYMMOCTH MaTeMaTUKH JIJIst
HAy4YHO-TEXHUUYECKOTO TMporpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTUKE
KaK K 4aCTU OOIIEUEJIOBEUECKON KYIbTYPhI
Yyepe3 3HAKOMCTBO C UCTOPHUEH pa3BUTHS
MaTEMaTUKH, SBOJIOLUEH MaTeMaTUYECKUX
uaewu;

— pa3BUTHE JIOTUYECKOTO MBILIIEHUS,
IPOCTPAHCTBEHHOTO BOOOpaKEeHUS,
AITOPUTMUYECKOUN KyIbTYpbl, KPUTUUHOCTHU
MBIIIJICHUS HA YPOBHE, HEOOXOIUMOM IS
Oynmytei mpo¢eCCHOHATBEHON ACSITEIIBHOCTH,
JUTSL TPOJIOJKEHUST 00pa30BaHUs U
caMo0Opa3oBaHus;

— OBJIaJICHHE MaTEMAaTUUYECKUMHU 3HAHUSIMU U
YMEHUSIMU, HEOOXOIUMBIMU B TIOBCETHEBHOM
YKWU3HH, JIJISI OCBOCHUSI CMEKHBIX €CTECTBEHHO-
HAYYHBIX TUCUUILUIMH U JUCIMIUIAH
po(ecCHOHaTBHOTO IIUKJIIA, JIs TOTYYSHUS
oOpa3oBaHusl B 00J1aCTsIX, HE TPEOYIOIIUX
YTIIyOJICHHOW MaTeMaTHYECKOM TOJATOTOBKH;
— FOTOBHOCTH U CITIOCOOHOCTh K 00pa30BaHUIO,
B TOM YHCJIE CaMO00Opa30BaHNUIO, HA
IPOTSKEHUU BCEM )KM3HM; CO3HATEIIBHOE
OTHOIIIEHHE K HETPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHUIO YCIEIIHOW MPOPECCUOHATILHON U
OOIIIECTBEHHOM JESITEIILHOCTH;

— FOTOBHOCTB U CIIOCOOHOCTH K
CaMOCTOSITEJIbHOW TBOPYECKOU U
OTBETCTBEHHOM JESTEIbHOCTH;

— FOTOBHOCTH K KOJUJIEKTUBHOM paboTe,
COTPYJHUYECTBY CO CBEPCTHUKAMHU B
00pa3oBaTeIbHOM, 00IIECTBEHHO T0JIC3HOM,
y4e0HO-MCCIIeIOBATENHCKOM, MPOEKTHON U
JIPYTUX BUJIaX AEATEIbHOCTH; — OTHOILICHHUE K
npodeccHoHaTbHOM NeITeTFHOCTH KaK
BO3MOKHOCTH YUYaCTHUs B PEIIICHUU JIMYHbIX,
00I111€CTBEHHBIX, TOCYaPCTBEHHBIX,
00I1IeHAITMOHATBHBIX MPOOJIEM;

Ouenka 3a BBITIOJTHCHUE
CaMOCTOATENbHON (BHEAYIUTOPHOMN)
paboThI

HaGnronenue u OIICHKA
BBITIOJTHEHUST TIPAKTHYCCKUX padoT
1o pazueny 1

YcerHBIM (MUCBMEHHBIM) OMpPOC 110
temam: 1.1

— YMCHHUEC CaMOCTOATCIIBHO OIPCACIIATH LCIN
JACATCIIbHOCTHU u COCTaBJIAITh I1JIaHBbI

Onenka 3aJaHui

OK3aMCHa

BBIITOJIHCHU L
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NEATEIIbHOCTH; CAMOCTOSITENIBHO OCYILECTBIIATD,
KOHTPOJIMPOBATh u KOPPEKTUPOBATH
NEATENBHOCTD; HMCIIOJI30BATh BCE BO3MOXKHBIE
pecypcel Uil JTOCTHKEHHS  ITOCTABJICHHBIX
LHeJIed W peain3alvy IUIAHOB JEATEIbHOCTH;
BBIOMpATh YCHEIIHbIE CTPATETUU B Pa3IUUYHBIX
CUTYaIUsX;

— yMEHUE TPOAYyKTUBHO  OOWIATBCA U
B3aUMOJICHCTBOBaTh B IPOLECCE COBMECTHOU
NEATENbHOCTH, YYUTHIBATh MO3ULMHU JPYTUX

YYaCTHUKOB  JIEATCIBHOCTH,  3((PEKTUBHO
paspeniaTh KOH(MIUKTHI;

— BIIaJICHWE HaBBIKAMHM  TO3HABATEIHHOM,
y4eOHO-UCCIIEIOBATENbCKOM U IPOEKTHOU
TEeSITETHHOCTH, HaBBIKAMH pasperieHus
npoOJjieM; CIOCOOHOCTh U TOTOBHOCTH K

CaMOCTOSITEIbHOMY MOMCKY METOJOB PEIICHUS
MPAKTUYECKUX 3aJ1a4, TPUMEHEHHUIO Pa3IMYHbIX
METO/IOB MTO3HAHUS,

—  TOTOBHOCTb W
CaMOCTOSITEIIbHOU uH(GOPMAIIMOHHO-
II03HABATEIIbHOM  JEATEIBbHOCTH,  BKIIIOYas
YMEHUE OpHUEHTHUPOBATHCA B  PaA3JIMYHBIX
VMCTOYHHKAX uHbopMaIm, KPUTUYECKU
OIICHUBATh U HHTEPIIPETUPOBATH NH(HOPMAITHIO,
MOJTY4YAEMYIO U3 PAa3JINYHBIX UCTOYHUKOB;

— BJIAJICHUE SI3BIKOBBIMH CPEJICTBAMH: YMEHUE
SICHO, JIOTMYHO Y TOYHO M3JIaraTb CBOI TOYKY
3pEeHUs, HUCIOIb30BATh AJCKBATHBIC S3BIKOBHIC

CIIOCOOHOCTbH K

Cpe/ICTBa,;
—  BIIQJCHUE HaBbIKAMU I[103HABATEIHLHOM
pebaekcuu Kak OCO3HAaHHUS COBEpIIAEMBIX

JNEUCTBUM M MBICIUTEIBHBIX IIPOIIECCOB, HUX
pe3yibTaTOB M OCHOBAHWM, TI'paHULl CBOErO
3HAHWS W HE3HAHWUsS, HOBBIX II03HABATEIbHBIX
3a/1a4 ¥ CPEJICTB JUIsl UX JOCTHIKEHHUS,

— LEJNEeYCTPEMIIEHHOCTh B MOUCKAaX U MPUHATUN
pelIeHnii, COOOpa3UTENbHOCTh M HMHTYULHUA,
Pa3BUTOCTH POCTPAHCTBEHHBIX
NpEeICTaBICHUN; CIIOCOOHOCTh BOCHPUHUMATh
KpacoTy U TapMOHUIO MUPA;

Ha6nronenue u OIICHKA
BBITIOJIHCHUS TIPAKTUYECKUX PaOOT
1o paszaeny 1

YcerHbI (OMUCBMEHHBIN) OMpoc O
temam: 1.1

HaOnronenune 5 OLIEHKA
BBITIOJTHEHUST TPAKTHYCCKUX PpadoT
o paszzeiny 6

VYcTHBIM (MUCBMEHHBIN) OMpoC 1o
TeMam: 6.3

Ha6mronenue u OIICHKA
BBITIOJTHEHUS TPAKTUYECKUX padoT
1o pazaeny 6

VYcerHbll (OMMCBMEHHBIN) OMpoc MO
temaMm: 6.1, 6.2,6.2

HaOmronenue u OILIEHKa
BBITIOJTHEHHUS MPAKTHYECKH PabOoT 110
pazgeny 6

VYcTHBIM (TMCBMEHHBIN) OMpoc Mo
temaMm: 6.1,6.2,6.3

[IpoBepka 3amady camMOCTOSATEIHHOM
paboThI MO pazaery 6

Ha6mronenue u OIICHKA
BBITIOJTHEHUS TPAKTUYECKUX padoT
1o pazaeny 6

VYcerHbll (OMMCBMEHHBIN) OMpoc 1O
temaM: 6.1, 6.2, 6.3

HaOmronenue u OILIEHKa
BBITIOJTHEHHUS MPAKTHYECKH PaboT 110
pazgeny 6

YcerHpIl (MUCBMEHHBIN) OMpPOC IO
temaM: 6.1, 6.2, 6.3

Kontponwsnas pabota no pazjaeny 8
[IpoBepka 3amady CcamMOCTOSITEIIBHOM
paboThI MO pazaeny 8

KonTtponbHas pabota 1o pazaeny 8
Ha6nronenue u OIICHKA
BBITIOJTHEHUS MPAKTUYECKUX pPadoT
o pazzaeiny 8

VYcerHbI (OMMCBMEHHBIN) OMpoc 1O
TeMaM: 8.2, 8.3

Kontponwsnas pabota no pazjaeny 8
[IpoBepka 3ama4 CcaMOCTOSTEIHHOM
paboThI MO pazaeny 8§
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Ha6nronenue u OIICHKA
BBITIOJTHEHUS MPAKTUYECKUX pPadoT
o paszaeny 9

YcerHbI (OMUCBMEHHBIN) OMpoc O
Temam: 9.1

* [IpeIMeTHBIX:

—  c(hOpMHPOBAHHOCTh  MPEJCTABICHUN O
MaTeMaTUKEe KaK 4acTH MHUPOBOW KYJIbTYpPHl H
MecTe MaTeMaTUKH B COBPEMEHHOM
UBUJIU3AIMMA, CIOCO0AaX OIUCAaHUS SBICHUMN
peaJbHOr0 MUpa Ha MAaTEMAaTHYECKOM SI3BIKE;
c(hOpMHUPOBAHHOCTh peACTaBICHUM 0
MaTeMaTUYECKUX TMOHSTUSX KaK BaKHEHUIIUX
MaTeMaTUYeCKUX  MOJCNSIX,  IMO3BOJISIOIIUX
OMUCHIBATh U H3y4YaTh pPa3HbIE MPOIECCHl U

SIBJICHU A, IIOHUMAaHHEC BO3MOXXHOCTHU
AKCUOMATHYCCKOI'O IMOCTPOCHUA
MAaTCMaTHYCCKUX TGOpHﬁ;

— BJIACHHUC MCTOAaMH JOKa3aTCJIIbCTB H

AJITOPUTMOB DPEIICHUSA, YMEHUE UX IIPUMEHSATH,
IIPOBOJIMTH JOKA3aTEJIbHBIE PACCYXKICHUS B
XOJI€ peIlEHHUs 3a/1ay;

—  BIAJCHUE  CTaHAAPTHBIMM  IIPUEMAMH
peleHnsT palHOHAIBHBIX M UPPALMOHAIBHBIX,
IIOKa3aTEIbHBIX, CTEIICHHBIX,
TPUTOHOMETPHUYECKUX YPaBHEHHM U
HEPAaBEHCTB, WX CHUCTEM; HCIOJIb30BAHUE
TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM

yucjae I MOWCKAa TMYTH  pelieHus |
WUIFOCTpAallMd ~ PEUIEHUs  ypaBHEHHU  H
HEPABEHCTB; - c(hOpMHUPOBAHHOCTH
NpeiCTaBiIeHud 00  OCHOBHBIX  IOHSTHSAX
MaTeMaTU4eCKOro aHaliu3a M HMX CBOWCTBAX,
BIIAJICHUE YMEHHEM XapaKTepU30BaTh
MOBEJICHHE byHKIHA, UCIIOJIb30BaHUE

IIOJIyYEHHBIX 3HAHUM JUIA ONHMCAHUSA W aHAIU3a
peanbHbBIX 3aBUCUMOCTEN;

— BJIQJICHUE OCHOBHBIMU MOHATHUAMH O TUIOCKUX
U IIPOCTPAHCTBEHHBIX FEOMETPUYECKHUX
¢durypax, 170:¢ OCHOBHBIX CBOMCTBaX;
c(OPMUPOBAHHOCTh ~ YMEHHUS  PACIIO3HABATh
reoMeTpuyeckue  (Gurypel Ha  4epTexax,
MOJEISIX W B PEAIBHOM MHUpPE; IPUMEHEHUE

HaGmronenue U OLICHKA
BBITIOJIHEHUSI TPAKTUYECKUX padoT
1o pazzgeiny 1

YcerHBI (TUCBMEHHBIM) OMPOC 110
temam: 1.1

KonTtponbsHas pabota mmo pazgeny 1
Ha6mronenue " OIICHKA
BBITIOJTHEHUS TMPAKTUYECKUX padoT
o pazaeny 9 YcTHbIN
(MUCBEMEHHBIN) onpoc no Temam: 9.1
KontposnbHas pabora no pazzaeny 5
[IpoBepka 3ama4 caMOCTOSTEIHHOM
paboThI MO pazaeny 5

[IpoBepka 3amgauy CcamMOCTOSATEIBHOM
paboTel o pazaeny 11

[IpoBepka 3amad camMOCTOSITEIBHOU
paboTel mo pazaeny 11

HaOmronenne 5 OLICHKa
BBITIOJTHEHUS TMPAKTUYECKUX pPadoT
o pazaeny 11

HaOmronenue u OILIEHKa
BBITIOJTHEHHUS MPAKTHYECKH PabOoT 110
pazgeny 11

VYcTHBIM (TMCBMEHHBIN) OMpoc Mo
temam: 11.1,11.2,11.3,11.4
Hab6nronenue u OIICHKA
BBITIOJIHEHUSI TPAKTUYECKUX padoT
no pazzgeny 10

VYcerHbI (OMCBMEHHBIN) OMpoC O
temam: 10.1, 10.2, 10.3
Habmonenue u OLIEHKa
BBITIOJTHEHUS TMPAKTUYECKUX padoT
o pazaeny 10

YcerHpI (OMUCBMEHHBIN) OMpoC O
temam: 10.1, 10.2, 10.3
Hab6mronenue 51 OLICHKA
BBITIOJIHEHUSI TPAKTUYECKUX padoT
1o pazzeny 2
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U3YYCHHBIX CBOMCTB I€OMETPHUCCKUX PUTYP U
dbopMyI 7151 pelIeHnsI TEOMETPUUECKHX 3a/1a4 U
3a7a4 C MPAKTUYECKUM COJICPKAHUEM;

—  cOpMHPOBAHHOCTh  MPEACTABICHUUA O
nporeccax " SIBJICHUSIX, MMEIOIINX
BEPOATHOCTHBIA  XapaKTep, CTATUCTUYECKUX
3aKOHOMEPHOCTAX B PEaIbHOM MHUPE, OCHOBHBIX
MIOHATHUSAX 3JIEMEHTapHOU TEOpUHU
BEPOATHOCTEN; YMEHUM HAXOAUTh U OLICHUBATh

BEpPOSATHOCTU  HACTYIUIEHUS  COOBITMH B
IPOCTEUIINX IPAKTUYECKUX CHUTyallUsIX W
OCHOBHBIE XapaKTepUCTUKU CIIy4alHbIX
BEJINYMH;

—  BJIAJICHHE  HABBIKAMM  HCIOJbB30BAHUS
TFOTOBBIX  KOMIBIOTEPHBIX MPOTPaMM  IIPH

PCUICHUHU 3a71a4.

VYcerHbll (HMCBMEHHBIN) OMpoc MO
Temam: 2.1

Ha6nronenue u OIICHKA
BBITIOJTHEHUSL TPAKTUYECKUX padoT
o pazjaeny 2

YcerHpI (MUCBMEHHBIN) OMpPOC IO
Temam: 2.1

Hab6mronenue U OLICHKA
BBITIOJIHEHUSI TPAKTUYECKUX padoT
10 paszaeiny 7

VYcTHBIM (TUCBMEHHBIN) OMpPOC IO
temaMm: 7.1, 7.2, 7.3

Pazpaboruuk:

Mauko C.N., npenogaBarens matematuku ['AIIOY KKKATK
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