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1. ITACITIOPT ITPOI'PAMMBI YYEBHOI'O TIPEIMETA

MaTteMaTuKa
(BKiIIOYaA ajireOpy U HAYAJIA MATEMATHYECKOI0 AaHAJIU3a, FTeOMETPHIO)

1.1. ObJs1acTh NPpUMEHEHUs POTPAMMbI

[Iporpamma yuyeOHOro mnpeameTa SIBISIETCS YacTbl0 OCHOBHOM 00pa3oBaTelbHOU
nmporpaMMbl B cOOTBETCTBUU ¢ DeepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
craugaptToMm (DPI'OC) cpennero mnpodeccuoHanbHOoro oo6pazoBanus (CIIO) mo
crenuanbHOCTH 43.02.12 TexHOJIOTHS ACTETUYECKUX YCIyr Ha 0a3e OCHOBHOIO
oO1mrero oOpazoBaHus.

1.2. MecTo yue0OHOro nmpeamMera B CTPYKType 00pa30oBaTe/ibHOI MPOrpaMMBbI:
Y4eOHbIli mpeaMeT BXOAWT B COCTaB 00IMIe00pa3oBaTEIbHBIX MPOPUIHLHBIX
npeaMeToB, GOpMUpPYEMBIX U3 00s3aTenbHON npeameTHoil obiaactu PI'OC COO
«MaremaTrka 1 HHQOpPMATHKa» U U3ydaeTcs Ha yriyOJeHHOM ypOBHE.

1.3. Hean, 3agauv M IUIAHMpPYeMble Pe3yJbTATHI OCBOCHHMSI NPOrPaMMbI
y4eOHOro npeamera:

Conepxkanue mporpaMMmbl  «MaTeMaTvka» HaIlpaBlIeHO Ha JOCTHXKCHUE
CICIYIOIINX LeJIe:

*obecrieueHre  CPOPMUPOBAHHOCTH  MPEJCTABICHUH O  COLUAIBHBIX,
KyJbTYPHBIX U UCTOPUYECKUX (haKTOpPaX CTAHOBIICHUS MaTEMAaTUKHU;

*obecrnieueHne CHOPMHUPOBAHHOCTH JIOTMUECKOTO, AJITOPUTMHYECKOTO U
MaTeMaTU4eCKOrO MBIIJICHNUS;

* obecrieueHrne cPOPMUPOBAHHOCTH YMEHUN MPUMEHSThH MOJYYCHHBIC 3HAHUS
MIpU PEIICHUU Pa3IuYHbIX 3a/a4;

* oOecrieueHre CPOPMUPOBAHHOCTH MPEICTABICHUN O MAaTEMATUKE KaK YacTH
00111eUeIOBEYECKON KYJIBTYpPhl, YHUBEPCATLHOM SI3bIKE HAyKH, IMO3BOJISIIOIIEM
OMUCHIBATh U U3yYaTh PEAIbHBIC MPOIECCHI U SBJICHUS.

B coorBerctBuM ¢ mnpuHsAToM KoHuenuuen pa3BUTHUS MaTEMATHYECKOTO
obpazoBanus B Poccuiickoit deneparuu, MaTeMaTudeckoe oOpa3oBaHue peliaeT,
B YACTHOCTH, CIEAYIOUIUE KIIFOUEBbIE 3a4a4H:

—MPEeIOCTaBIATh KAXAOMY OOYyYaromeMycsi BO3MOXKHOCTb JIOCTHIKEHUS
YPOBHSI MaTeMaTHYECKUX 3HAHUH, HEOOXOJAMMOTO IS JajdbHEHIIEeH yCHenrHOn
’KH3HU B OOIIECTBE;

—obecreunBaTh HEOOXOIUMOE CTPAaHE YUCIIO BBIITYCKHUKOB, MaTeMaTHUECKas
MOJATOTOBKA KOTOPBIX JOCTATOYHA /IS TMIPOIOJDKEHUS 00pa30BaHUs B PA3THMYHBIX
HalpaBJICHUSX W I MNPAKTAYECKOW JEeSATEIbHOCTH, BKIIOYAsl MpENojaBaHKe
MaTeMaTHUKH, MaTeMaTH4eCKUe UCCIIEIOBAHUS, pabotry B cthepe
MH()OPMAIIMOHHBIX TEXHOJIOTUHN U JIp.;

—B OCHOBHOM 00IlleM H cpeaHeM o0meM o0pa3oBaHUU HEOOXOAUMO
MPEAYCMOTPETh MOJATOTOBKY OOYYAIOIIMXCS B COOTBETCTBHM C MX 3alpocamMu K
YPOBHIO MOJTOTOBKH B chepe MaTEMaTHUYECKOTO 00pa30BaHMUs.



IInanupyembie pe3yJIbTaThbl 0CBOCHUSI IPOrPaAMMBbI:

JINYHOCTHBIE pe3yabTaThl IPOTPAMMBI:

1)chopmMupoBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU U OOIIECTBEHHOW MPAKTHKU, OCHOBAHHOTO Ha JUAJIOre
KyJbTYp, a TakXKe pa3InyHbIX (OpM OOIIECTBEHHOIO CO3HAHUSA, OCO3HAHME
CBOET0 MECTa B MOJIUKYJIbTYPHOM MHUPE;

2) TOTOBHOCTb M CIOCOOHOCTH K CaMOCTOSITEIbHOM, TBOPYECKOM U
OTBETCTBEHHOMU JI€SITEIbHOCTH;

3) HaBBIKM COTpPYJHHUYECTBA CO CBEPCTHUKAMHU, JETbMHM MJIAJIIETO
BO3pacTa, B3pOCIBIMU B 00pa30oBaTeNIbHOM, OOLIECTBEHHO IOJIE3HOW, y4eOHO-
UCCJIEI0BATEIbCKOM, IPOEKTHON U APYIUX BUJIAX JESITEIBHOCTH;

4) HpaBCTBEHHOE CO3HAHHWE U TIOBEJCHME Ha OCHOBE YCBOCHMS
00IIIeYEeT0BEUECKUX [IEHHOCTEM;

5) TOTOBHOCTP M CIIOCOOHOCTH K O0Opa3oBaHWIO, B TOM YHUCIE
caM000pa30BaHUIO, Ha MPOTHXKEHUU BCEU JKM3HU; CO3HATEIHHOE OTHOIICHHE K
HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCIEHMIHONW MpodheCCHOHAIBHOU U
OOIIECTBECHHOU JICATCIILHOCTH;

6) SCTeTHMYECKOE OTHOLIEHWE K MUpY, BKIIOYas ICTETUKY HAYYHOTO H
TEXHUYECKOT0 TBOPUYECTBA, OOIIECTBEHHBIX OTHOIICHHMI;

7) GepexxHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K PU3NYECKOMY
U TICHXOJOTHYECKOMY 3/10pOBbIO, KaK COOCTBEHHOMY, TaK M JAPYTUX JIIOJEH,
YMEHHE OKa3bIBaTh MEPBYIO IOMOIIIb;

8) oco3HaHHBII BHIOOP Oyayleit npodeccuu U BO3MOKHOCTEH pearnu3aiiu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHHE K IMpodeccrnoHalIbHOMI
JESITENbHOCTA KaK BO3MOXKHOCTU Y4acTHs B PEIIEHUU JIMYHBIX, OOIECTBEHHBIX,
rOCyJapCTBEHHBIX, OOIICHAIMOHAILHBIX MMPOOIIEM;

IInanupyemvle 1uuHoCmHble pe3yabmamsl 0C80EHUS NPOSPAMMbL C Y4EmOoM
npocpammol 60CHUMAHUSL

JIP 4 IlposBiAronuid M JEMOHCTPUPYIOIINNA YBaXXEHHE K JIIOAAM TpyAa,
OCO3HAIOUINI HEHHOCTh cOOCTBEHHOTro TpyAa. Ctpemsuuiics K GOpMUPOBAHUIO B
CETEBOI cpeJie TMYHOCTHO U MPO(HEeCCUOHATBHOTO KOHCTPYKTUBHOTO «IIM(PPOBOrO
ciena»

MeTtanpeameTHble pe3yJbTaTbl OCBOCHUS IPOTrPAMMBI:

1) yMeHue caMOCTOSATENbHO ONPENEIATh UENH ACSITEIbHOCTH U COCTABIIATh
IUIAaHBl JIEATEIBHOCTH; CAMOCTOSITENIBHO OCYUIECTBIISATh, KOHTPOJMPOBATh H
KOPPEKTUPOBATh JEATEIbHOCTh; MCIOJB30BATh BCE BO3MOXKHBIE PECYPCHI UL
JOCTHKEHUs TIOCTABJICHHBIX L€JIed M pealu3aluyd IUIAHOB JESTENbHOCTH;
BBIOMPATH YCHEIIHBIE CTPATETUU B PA3JIMUHBIX CUTYaLIHSX;

2) yMeHHe MNPOAYKTHBHO OOIIATBCA M B3aWMOJECHCTBOBAaTH B IMPOLECCE
COBMECTHOM  JEATENIbHOCTH, YYMTBIBATh MO3ULUUU  JPYITMX  YYaCTHUKOB
NeSATENbHOCTH, 3P (HEKTUBHO pa3peliaTh KOH(IUKTHL;

3) BnaJeHWE HaBbIKAMU I103HABATENIBHOW, y4eOHO-MCCIENOBATEIbCKON U
MPOEKTHOM JEeATEIbHOCTH, HaBBbIKAMHU pa3pelieHus MpoOJjeM; CHOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSITEJIbHOMY TIIOMCKY METOJIOB PELIECHUs MPAKTUYECKUX
3aJa4, IPUMEHEHHUIO Pa3IMYHbIX METOJI0B IO3HAHNUS;



4) TOTOBHOCTh W CHOCOOHOCTh K CaMOCTOSITENBHOW WH(OpMAIMOHHO-
MO3HABATENIbHOM JEATENbHOCTH, BJIAJICHUE HAaBBIKAMU MOJYYEHHS] HEOOXOIUMO
uHbOpMallMl U3 CJIOBaped pa3HbIX THUIOB, YMEHHE OPHEHTUPOBATHCS B
pa3IUYHBIX ~ MCTOYHHMKAX  MH(pOpPMAlMM,  KPUTUYECKM  OLEHUBATh U
MHTEPHPETUPOBATH UH(OPMAIIUIO, TOJYYAEMYIO U3 PA3IMYHBIX HCTOYHUKOB;

5) YMEHHE WCIIOIb30BaTh CpencTBa MH(}OPMAITMOHHBIX 151
KOMMYHUKAIIMOHHBIX TexHoJoruil (manee - UKT) B pemieHnH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX 3a7a4 C COOJI0JeHHuEM TpeOOBaHUMN
HPrOHOMUKH, TEXHUKH 0€30IIaCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHNS], TPABOBBIX
U 3TUYECKUX HOPM, HOPM MH(POPMAIIMOHHOM 0€3011aCHOCTH;

6) BiaseHUE S3bIKOBBIMM CPEACTBAMMU - YMEHME SICHO, JIOTMYHO U TOYHO
M3JIaraTh CBOK TOUYKY 3PEHHUs, UCIIOJIb30BaTh aICKBATHBIC A3BIKOBBIE CPECTBA;

7) BiameHWE HABBIKAMHM I[IO3HABATEIbHON pediekcur Kak OCO3HaHUS
COBEpPLIAEMBIX JEHUCTBUM M MBICIUTENBHBIX IPOLIECCOB, HMX PE3yJIbTATOB H
OCHOBAHUM, TPAHHUIL] CBOEIO 3HAHUS U HE3HAHWs, HOBBIX MIO3HABATENBHBIX 3314 U
CPEACTB UX JOCTHKECHMUS.

IIpeameTHble pe3yabTaThl U3ydyeHUsS Y4eOHOro npeamera «Maremarnka
(BkITrOUas ayireOpy M Havajla MaTeMaTHYECKOro aHalin3a, TEOMETPHI0", KaK YacTh
npeaMeTHoU obnactu ""MaTeMaTuka 1 HHPOpMaTUKa», JOKHO 00ECIeUnTh:

c(OPMHUPOBAHHOCTh MPEJCTABICHUN O COLMAIBHBIX, KYJIbTYPHBIX U
UCTOPUUYECKUX (PAKTOpax CTAHOBJICHHUS MAaTEMaTHKU;

c(OpPMUPOBAHHOCTb OCHOB  JIOTMYECKOIO, QJITOPUTMUYECKOTO U
MaTEeMAaTU4YECKOIO MBIIIJICHNUS;

c(OpPMUPOBAHHOCTh YMEHUN MPUMEHSTh MOJyYEHHbIE 3HAHUS TPU pPEIICHUU
Pa3JIMYHBIX 3a]1a4;

chOpPMUPOBAHHOCTh ~ MPEJCTaBICHMH O  MaTeMaThKe  KaK  4YacTu
OOIIIeYeIOBEYECKON KYJIbTYPhl, YHHUBEPCAIBHOM SI3bIKE HAyKH, IO3BOJISIOIIEM
ONMCHIBATh U U3y4aTh PEAJIBHBIC IIPOLECCHI U SBJICHMUS;

[IpenmeTHble pe3yJbTaThl OCBOEHHUS YINIYOJIEHHOIO Kypca MaTeMaTUKH
BKJIIOYAIOT  IUIAaHUpPYEMbIE  pe3yJibTaTbl  OCBOEGHMS ~ 0a30BOro  Kypca U
JNOTIOJIHUTENIbHBIEC PE3YJIIbTATHI.

[TpenmeTHbIE pe3ysIbTaThl OCBOCHMS 0a30BOr0 Kypca MaTeMaTUKHU:

1) chopMHpOBaHHOCTH MpPENCTABICHUM O MAaTeMaTUKE KaK YacTH MHUPOBOM
KyJbTypbl U O MECT€ MaTEeMaTHUKd B COBPEMEHHOW IUBWIM3AIMM, O CIocolax
OIMCaHUs HA MATEMAaTUYECKOM A3bIKE SIBJICHUM PEAIbHOIO MUPA;

2) chopMUPOBAHHOCTH IMPEACTABICHUM O MAaTeMaTHYECKUX MOHATHUAX KakK O
BAKHEMIIMX MATEMaTUYECKUX MOJEIAX, MO3BOJSIOIIMX OIMCHIBATHL M HU3ydaThb
pas3Hble MPOLECCHl W SIBJICHUA; IIOHHMMAaHUE BO3MOYKHOCTH AaKCHOMAaTHYECKOTO
ITIOCTPOECHUS MATEMATUYECKUX TEOPUH;

3) BlIaleHUE METOJaMU JI0Ka3aTEeIbCTB U AJITOPUTMOB PELIECHUS; YMEHHE UX
IIPUMEHSITh, TPOBOJINUTH JT0KA3aTEJIbHBIE PACCYKIAEHUS B XO/I€ PELICHUS 3aa4;

4) BnajeHWe CTaHAAPTHBIMU MPUEMAMU pELIECHUS palUOHANbHBIX U
MppalOHaIbHbIX, TOKAa3aTENbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN
Y HEPABEHCTB, UX CUCTEM; HCIOJIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX MPOIPaMM, B
TOM YUCJE I TIOMCKA IIYTH PELICHUs U WUIIOCTPALUU PELICHUS YPaBHEHUN U
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HEPABEHCTB;

5) copmMupoBaHHOCTH TPEACTABICHUNH 00 OCHOBHBIX MOHSATHSX, HACIX H
METOJaX MAaTEMAaTHYECKOTO aHAJIN3A;

6) BIIaJIcCHME OCHOBHBIMU TOHSTUAMH O IUIOCKMX M MPOCTPAHCTBEHHBIX
reoMeTpu4ecKkux (urypax, ux OCHOBHBIX CBOMCTBAX; C(HOPMUPOBAHHOCTH YMEHUS
pacro3HaBaTh Ha YEpPTEkKax, MOJEIAX M B PEAIBHOM MHPE T€OMETPHUYECKHE
(burypsl; NpUMEHEHNE U3YYCHHBIX CBOMCTB reOMeTpUYECKUX GUTYp U GopMyJ it
pelIeHns TeOMETPUYECKUX 3a7ad U 3a]1a4 C IPAKTUYECKUM COAEPKAHUEM;

7) chopMupOBAHHOCTH MPEJACTABICHUN O MpOIECcCaX U SBICHUSAX, UMEIOIIUX
BEPOSITHOCTHBIN XapaKTEP, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pPEAIbHOM
MUpPE, 00 OCHOBHBIX TMOHATHUAX DJIEMEHTAPHOW TEOPUH BEPOSTHOCTEW; YMEHHI
HaxXOJIUTh M OIICHUBATh BEPOSITHOCTH HACTYIUIEHUS COOBITHH B MPOCTEUINX
MPAKTUYECKUX CUTYAlUSIX U OCHOBHbBIEC XapaKTEPUCTUKHU CIyYallHbIX BEJIMYUH,;

8) BIllaJicHHE HAaBBIKAMU HCMOJb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMm
IIPU PELICHUY 3a/a4;

JlonoTHUTENbHBIE MTPEAMETHBIE PE3YJIbTATHl OCBOCHUS YIIyOJIEHHOro Kypca
MAaTEMATUKH:

1) cpopMHUpOBaHHOCTH MPEACTABICHUN 0O HEOOXOAMMOCTH JTOKA3aTEIbCTB MPU
000CHOBaHUY MAaTeMaTUYECKUX YTBEPKJICHUM U POJIM aKCUOMATUKHU B MPOBEICHUU
JEAYKTUBHBIX PACCyXIACHUM;

2) copmMupoBaHHOCTh TMOHATUWHOIO armapaTa MO OCHOBHBIM pasjeiiaM Kypca
MaTEeMaTUKHU, 3HAHUW OCHOBHBIX TeOpeM, (QOpMysl M YMEHUS HX MPUMEHSTH;
YMEHUSI JIOKa3blBaTh TEOPEMBbI M HAXOAUTh HECTAaHAAPTHBIE CHOCOOBI peIlICHUs
3a/ay;

3) chopMHUPOBAHHOCTH YMEHHUI MOJIETUPOBATh PEAbHBIC CUTYAIIMH, UCCIEA0BATh
MIOCTPOCHHBIE MOJIENIN, UHTEPIIPETUPOBATH MMOJTYUYECHHBIN pe3yJIbTarT;

4) chopMHUPOBAHHOCTH TIPEACTABICHUA 00 OCHOBHBIX MOHATHUSX MAaTEMaTHYECKOTO
aHaIM3a M HX CBOWCTBAx, BJIAJICHHE YMEHUEM XApaKTEPU30BATh ITOBEJICHUE
(yHKIMH, WCMOIB30BAaHUE TMOJYYCHHBIX 3HAHMU JUIsi OMUCAaHUS U aHalu3a
pealbHBIX 3aBUCUMOCTEN;

5) BlageHuE YMEHUSMU COCTaBJIEHUS BEPOATHOCTHBIX MOJIENEH MO YCIOBHUIO
3a/1aud M BBIYMCIICHUS BEPOSTHOCTH HACTYIUICHHS COOBITUM, B TOM YHCIE C
npuMeHeHueM  (QopMysl  KOMOMHATOPUKHM W OCHOBHBIX TEOPEM  TEOPHUH
BEPOSTHOCTEN; UCCIIEIOBAHUS CIyYalHBIX BEJIMYMH 10 UX PACTIPEAEIICHHUIO.

B pesynbpraTe uzydenus yueOHoro npeamera «Maremaruka (BkJtouas anreopy
¥ HayaJla MaTeMaTHYeCKOr0 aHaJin3a, TEOMETPHIO0)» BBIMMYCKHUK Ha YIIIyOJIEHHOM
YPOBHE HAYUYMTCSH:

Inemenmovt meopuu MHOHCECME U MAMEMAMUUECKOU IOZUKU:

— CcBOOOJHO ONEPUPOBATH MOHATUSAMU: KOHEUYHOE MHOXKECTBO, 3JIEMEHT
MHOKECTBA, MOJMHOXKECTBO, MepeceyeHne, 00beIMHEHNE U PAa3HOCTh MHOXKECTB,
YUCJIOBBIE MHOXECTBA HAa KOOPAWMHATHOM IIPSMOM, OTpPE30K, HMHTEpBal,
MOJIYUHTEPBAJI, MPOMEKYTOK C BBIKOJIOTOM TOYKOH, Tpaduueckoe MmpecTaBiICHUE
MHOKECTB Ha KOOPAMHATHOMN IJIOCKOCTH;

— 3aJ1aBaThb MHOXXECTBA MEPEUNCICHUEM U XAPAKTEPUCTUYECKUM CBOKMCTBOM;



— ONEpUPOBATH TMOHATHUSIMHU: YTBEPXKACHUE, OTPULIAHUE YTBEPKICHHUS,
UCTUHHBIE W JIOKHBIC YTBEPKICHUS, INPUYMHA, CIEACTBHUE, YACTHBIA CIydail
oOLIEro yTBEPKAEHUS, KOHTPIPUMED;

— IPOBEPATH NMIPUHANICKHOCTD AJIEMEHTA MHOXKECTBY;

— HaxoJWTh MepeceyeHue U OOBEIUHEHUE MHOXKECTB, B TOM YHUCIE
NPEJICTaBICHHbIX Tpaduueck Ha YKCIOBOM NPSIMOM W Ha KOOPJAUHATHOM
IIJIOCKOCTH;

— TPOBOJIUTH JOKAa3aTEIbHBIE PACCYXKIACHUSA IS 0OOCHOBAaHUS HCTUHHOCTU
YTBEPKICHUM.

B noeceonegnou sxcuznu u npu uzyuenuu opy2ux npeomemos:

— HCIOJIb30BAaTh YHCIIOBBIE MHOYKECTBA HA KOOPAMHATHOM NPSAMOM U Ha
KOOPJMHATHOM INIOCKOCTH ISl OIUCAHUSI PEAIBHBIX TPOLECCOB U SIBIICHUU;

— TPOBOJIWTH JIOKA3ATEIbHBIE PACCYXACHUS B CHUTYalUsAX HOBCEIHEBHOU
YKW3HU, MPU PELICHUH 3a7a4 U3 APYTUX MPEIMETOB.

Yucna u evipasicenus:

— CB000OgHO oONEpUPOBATH TMOHATHAMHU: HATypalIbHOE YHCIO, MHOXKECTBO
HATypaJbHBIX YHCEJ, LEJ0€ YHCIIO, MHOXECTBO LEJIBbIX YHUCEN, OOBIKHOBEHHAS
Ipo0b, AecATUYHAs IpO0b, CMENIAHHOE YUCIIO, PALIMOHAIBLHOE YHCI0, MHOXKECTBO
pallMOHAJIBHBIX  YMCEJ, HPPAUHOHAIBHOE YHUCIO, KOPEHb CTEIEHW N,
JNEUCTBUTENBHOE YHMCIIO, MHOXKECTBO JIEUCTBUTEIBHBIX YHCEN, T€OMETpHUYECKas
MHTEPIPETALNS HATYPaAJIbHbBIX, LEJIBIX, PAMOHAIBHBIX, IECTBUTEIBHBIX YUCEIT,

— TIOHUMAaTh U OOBSCHATH PA3HUIY MEXKAY MO3UIMOHHOM U HEMO3UIIMOHHOM
CHUCTEMaMHM 3aIUCH YHCEIT,

— TEpPeBOAUTh YHWCIAa U3 OJIHOM CUCTEMBI 3alUCHU (CUCTEMbl CUHCIICHHS) B
APYTY1O,

— JI0OKa3bIBaTh U UCIOJIb30BaTh IIPU3HAKHU JICIIMMOCTHA CYMMBbI U IIPOU3BEACHUS
IIPY BBINIOJIHEHWH BBIYMCIICHUM U PELICHUH 3a/1a4;

— BBINOJHATH OKPYIJICEHHE PAUUOHAIBHBIX W HPPALMOHAIBHBIX YHCEN C
3aIaHHON TOYHOCTBIO;

— CpaBHUBATh JICUCTBUTEIIbHBIC YK CIIa PA3HBIMU CIIOCOOAMU;

— yIOpSIOYHMBAThH YWCTIA, 3aMMCaHHBIC B BUIC OOBIKHOBCHHOW W JIECATUYHOU
IpoOu, YKciia, 3alMCaHHbIE C MCMHOJIb30BAHMEM apU(METUYECKOrO KBaJIpPaTHOTO
KOPHSI, KOpHEW CTeneHu OoJbIe 2;

— wnaxomuth HOJ[ u HOK pasubiMu crmocobamu ¥ HCMOJIB30BAaTh UX MPH
pELICHUY 3aa4;

— BBINOJIHATh BBIYUCIICHUS W MPeoOpa3OBaHUSI BBIPAXKEHUM, COJEpIKaIINX
JNEUCTBUTEIIBHBIE YUCIIA, B TOM YUCJIE KOPHU HATyPaJIbHbBIX CTEIECHEN;

—  BBINOJIHATH CTaHJAPTHBIC TOXJCCTBEHHBIC npeoOpa3oBaHus
TPUTOHOMETPUUYECKUX,  JIOTApU(PMUYECKUX,  CTENEHHBIX, HPPaALUOHAIBHBIX
BBIPAKEHUU.

B noeceonegnou sxcuznu u npu uzyuenuu opy2ux npeomemos:

— BBINOJIHATH W OOBSICHATH CPaBHEHHE PE3yJIbTATOB BBIUYMCICHUM TMIPH
pEIICHUH TMPAKTHYECKUX 3aJad, B TOM YHCIE NPHUOIMKCHHBIX BBIYUCICHUH,
UCIIOJIB3YS pa3Hble CIOCOOBI CPAaBHEHMUIA;



— 3alKChIBaTh, CPABHUBATH, OKPYTJISATHh YUCJIOBBIC JAHHBIE PEabHbIX BEJIMUUH
C UCITOJIb30BAHUEM PA3HBIX CUCTEM U3MEPCHUS;

COCTaBJISITh M OLIEHHWBATh Pa3HBIMU CIIOCOOAMH YHWCJIOBBIE BBIPOKEHHS MpU
PEIICHUH MPAKTHYECKUX 3a/1a4 U 3a]1a4 U3 APYTUX y4eOHBIX MPEAMETOB.

Ypasénenua u nepasencmea:

— CB0OOOHO  OmepupoBaTh  MOHATUSAMH:  YpaBHEHUE,  HEPABEHCTBO,
PABHOCWJIBHBIE YPAaBHEHUS U HEPABEHCTBA, YPABHEHUE, SIBIAIOIICECS CIIEICTBUEM
JIpYroro ypaBHEHHMs, YpPaBHEHMs, PABHOCHJIbHbIE Ha MHO>KECTBE, PaBHOCUJIbHBIE
npeoOpa3oBaHusl YpaBHEHUM;

— peuarh pa3Hble BUIbl YPABHEHUN U HEPABEHCTB U MUX CHUCTEM, B TOM YHCIIE
HEKOTOpble ypaBHeHUsT 3-i u 4-i1 cremeHed, APOOHO-pallMOHANIBHBIE U
UPpALMOHAJILHBIE;

— OBJAJETh OCHOBHBIMM THUIIAMHU  [OKA3aTEJbHBIX, JIOrapu(PMUUYECKUX,
UPPALMOHAIBHBIX, CTENEHHBIX YPaBHCHUH M HEPABEHCTB U CTaHAAPTHBIMU
METOJAaMU UX PEIICHUI U TPUMEHATh UX MPU PELICHUH 3a/ayY;

— IIPUMEHATH TeOpeMy be3y K peleHno ypaBHEHUN;

— TPUMEHATHh TeopeMy Buera Jisi penieHus: HEKOTOPBIX YpaBHEHUN CTENEeHU
BBIIIIE BTOPOW;

— TIOHMMaTh CMBICII TEOpPEM O PAaBHOCWUJIBHBIX U  HEPAaBHOCUJIBHBIX
npeoOpa30BaHUAX YPAaBHEHUI U YMETh UX JI0KA3bIBaTh;

— BJAAETh METOJAMM PEUICHUs YPABHEHHI, HEPABEHCTB M UX CHCTEM, YMETh
BBIOMpATH METO/1 PEIICHUSI 1 00OCHOBBIBATH CBOM BBHIOOD;

— HCHOJIb30BAaTh METOJI MHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB, B TOM YHCIIE
JIpOOHO-pAIMOHANIBHBIX U BKIIOYAIOLIUX B ce0sl UpPAIlMOHAJIbHBIE BBIPAKEHUS;

— pemarh anreOpandyecKue ypaBHEHUS M HEPABEHCTBA U HUX CHUCTEMBI C
napamMeTpaMu anreOpandeckuM U rpa@uueckuM METOIaMH;

— BJAJETh Pa3HBIMU METOJIaMH JI0Ka3aTeJIbCTBA HEPABEHCTB;

— pelaTh YpaBHEHUS B LIEJIBIX YHUCIIAX;

— wu3o0pakaTh MHOXKECTBA Ha IUIOCKOCTH, 3a/J1aBacMbleé ypaBHCHUSIMH,
HEPaBEHCTBAMM U UX CUCTEMaMU;

— CBOOOJIHO HCIOJIb30BaTh TOXKJECTBEHHBIE MPEeOOpa3OBaHUS MPU PEIICHUU
YPABHEHUM U CUCTEM yPaBHEHUU

B noeceownesnou sxcusnu u npu uzyuenuu opysux npeomemos:

— COCTaBJIATh U pElIaTh YPAaBHEHHUsI, HEPABEHCTBA, UX CHUCTEMbI IIPU PELICHUH
3a/lay APYTUX yu4eOHBIX MPEIMETOB;

— BBINOJHATH OIEHKY TPaBAONOAOOUS pe3yJbTAaTOB, IOJIYyYaeMbIX MIpH
pEUIEHNH PA3JIUYHBIX YPAaBHEHUN, HEPABEHCTB U MX CUCTEM IIPU PELICHUM 3a/1a4
JIpyTUX y4eOHBIX MPEIMETOB;

— COCTaBJATh W pellaTb YpPaBHEHHsS M HEPABEHCTBA C MapamMeTpamMu IpH
pEIICHUH 3324 JPYTUX YYCOHBIX MPEIMETOB,;

— COCTaBJISITh YpPAaBHEHHUE, HEPABEHCTBO WJIM HMX CHUCTEMY, OMHUCHIBAIOIIME
pEaNbHYIO CUTYAIMI0 WM NPUKIAIHYIO 3a7ady, HHTEPIPETUPOBATH MOJyYECHHbIE
PE3yJbTaTHI;

MCIIOJIb30BaTh NPOTPaMMHBIE CPEACTBA IIPU PELICHUM OTAEIBbHBIX KIJIACCOB
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YPAaBHEHUI U HEPABEHCTB

Dyukyuu:

— Bmagets TOHATHSIMH: 3aBUCHUMOCTh BEIWYHMH, (QYHKIHS, apryMEHT W
3HaueHrue (PyHKIMH, 00JacTh OMNpECNICHUs ¥ MHOXKECTBO 3HAUEHUU (DYHKIIUH,
rpaduk 3aBUCUMOCTH, Tpaduk QYHKIUW, HYIA (QYHKIUH, TPOMEKYTKU
3HAKOTIOCTOSTHCTBA, BO3PACTaHME HAa YHCIOBOM IPOMEXYTKE, YOBIBaHHE Ha
YUCIIOBOM MPOMEXKYTKE, HauOOJbIlIee W HAUMEHBbINEe 3HaueHWe (DYHKIMU Ha
YHICIIOBOM TMPOMEXKYTKE, Mmepuoandeckas (QyHKIHs, TEPUOJ, YeTHAsS W HEYCTHAsS
GyHKIUH; YMETh IPUMEHSTH ATH TIOHSTHSI TIPU PEIICHUH 3a/1a4;

— BIIAQJCTh TOHATHEM CTEMEHHAs (QYHKIWSI, CTPOUTh €€ TpapuKk W YMETh
NPUMEHSTH CBOMCTBA CTENICHHOUW (DYHKITUU TIPY PEIICHUY 3a]1a4;

— BIAJETh MOHATHUSIMH IOKa3aTelbHas (YHKIHMSA, IKCIIOHEHTA; CTPOUTh HX
rpaukyd ¥ yMETh TPUMEHITh CBOWCTBA MOKa3aTCIbHOW (YHKIIUUA TIPH PEIICHUH
3amad;

— BIAJETh TNOHATHEM Jorapugmuyeckas (QyHKIUS; CTpOUTHh €€ rpaduk Hu
YMETh IPUMEHSTH CBOMCTBA JIOrapu(PMUUECKON PYHKIIMU TIPU PEIICHUH 3a/1a4;

— BIAJETh MOHATUSMU TPUTOHOMETPUYECKUE (DYHKIMH; CTPOUTh MX TpauKu
U YMETh INPUMEHSATH CBONCTBA TPUTOHOMETPUYECKUX (QYHKIUNA TPH PEIICHUH
3aad;

— BIAQJETh TOHATHEM OOpaTHas (YHKIUS; TPUMEHSATh 3TO TOHITHE MpU
pEIICHNH 3a/1a4;

— TPUMEHATh TPU PEIICHWH 3a7ad CBOWCTBA (YHKIUWA: YETHOCTD,
NEPUOJUYHOCTh, OTPAHUYEHHOCTD;

— TPUMEHSATH NP PEIICHUH 3a]1a4 MpeoOpa3oBaHus TpadukoB GyHKIIUIH;

— BIAJCTh TOHATHUSAMH YHCIIOBas MOCIICIOBATEIHHOCTD, apu(MeTHIecKas u
reoMeTpudecKas Mporpeccus;

— TPUMEHSATH MPHU PEIICHUH 3a7a4 CBOWCTBA M MPU3HAKU apu(PMETUUECKON U
F€OMETPUUECKON MPOTPECCHI.

B nosceonesnou srcuznu u npu uzyuenuu opy2ux y4eOHulx npeomemos:

— OMpeAensaTh Mo rpaduKaM U UCIOIb30BATh [ PEIICHHs] MPUKIIAIHBIX 3a/1a4
CBOMCTBA pealbHBIX MPOLIECCOB M 3aBUCUMOCTEH (HAMOOJbIINE YW HANMEHBIIIHE
3HAUEHHUA, TMPOMEXKYTKH BO3pacTaHUs M YyObIBaHUS (YHKIHUH, TPOMEKYTKH
3HAKOTIOCTOSTHCTBA, ACUMITTOTHI, TOUKH Tepernda, mepruoa u T.11.);

— MHTEPOPETUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOW NPAKTUYECKOU
CUTYaIlNH,

— OmpenenATh IO TpaduKkaM TPOCTEHINNE XapaKTEPUCTUKH TEPHOIUICCKUX
MPOIIECCOB B OHMOJIOTHH, SKOHOMHUKE, MY3bIKE, PAJAMOCBI3M W Jp. (aMIUIUTY[A,
MEepUOA U T.I1.)

Inemenmul MamemamuyecKo20 anaiu3a:

— Bnagers moHsATHEM OECKOHEUHO yOBIBaroIIas TeOMETpHUYECKas MPOTPECCHs
¥ YMETh PUMCHSTH €T0 MPHU PEIICHUH 3a/1a4;

— TPUMEHSTH JUIsl pEHICHUS 3a]1a4 TEOPHUIO MPEICIIOB;
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— BIAJETh MOHATUSAMH OECKOHEYHO OOJBITNE U OECKOHEYHO MAJIbIE YHCIIOBBIC
MOCJIEIOBATEIbHOCTH U YMETh CPAaBHMBATh OECKOHEUHO OOJbIINE U OECKOHEYHO
MaJible TTOCIIeIOBATENbHOCTH;

— BIAJETh TMOHATUSIMH: TPOM3BOJAHAS (GYHKIMA B TOYKE, IPOU3BOIHAS
byHKINN;

—  BBIYUCIIATH MPOU3BOJIHBIE JIEMEHTAPHBIX (DYHKIIMA U UX KOMOWHAITUH;

— wuccneaoBaTh GYHKIIMKA HA MOHOTOHHOCTH M 9KCTPEMYMBI;

— cTpouTh TpadUKH W TPUMEHITh K PEIICHWIO 3a7a4, B TOM YHCIE C
napameTpom;

— BIIQJIETh MOHATHEM KacaTenbHas K rpaduky GyHKIUU U yMETh MPUMEHSTH
€ro IIPH pelIeHUN 3a/1a4;

—  BJIQJIETh TIOHATHUSMU TTepBOOOpa3Hast PYHKITUS, OTPEICIICHHBI HHTETPaJ;

— nmnpuMeHATh Teopemy Hrprorona—JleiiOHuIa U ee CIAeACTBUS I PEIICHUS
3ajay.

B nosceonesnoul srcuznu u npu uzyuenuu opyeux y4eOHolx npeomemos:

— pemaTh NMPUKIAAHBIC 3a7a4d U3 OMOJOTHH, (PU3HUKH, XUMHH, SKOHOMHUKU H
JPYTUX MPEAMETOB, CBSI3aHHBIE C UCCIIEIOBAHUEM XapaKTEPUCTUK MPOIECCOB;

WHTEPIPETUPOBATH TIOTYICHHBIE PE3YIHTATHI

Cmamucmuka u meopus éepoamnocmeil, 102uKa U KOMOUHAMOPUKA:

— OmnepupoBaTh OCHOBHBIMHU OIMCATEILHBIMU XapaKTEPUCTUKAMHU YHCIIOBOTO
Habopa, MOHITHEM T'eHepaTbHas COBOKYITHOCTh U BEIOOPKOH U3 Hee;

— ONEepUpOBaTh MOHATUSMHU: YacTOTa M BEPOSATHOCTH COOBITHUS, CymMMa H
MIPOU3BEJICHUE BEPOSTHOCTEH, BBIUMCISATH BEPOSTHOCTH COOBITHH Ha OCHOBE
MOJICYeTa YKCIIa UCXOJIOB;

— BJIaJIETh OCHOBHBIMH IOHSATUSMH KOMOWHATOPHKH M YMETh WX TPHUMCHSTH
IIpH pEIICHUY 3a]1a4;

— HMETh NpeJCTaBICHUE 00 OCHOBAX TEOPUU BEPOSITHOCTEH;

— HWMETh TIPEACTABJICHHE O JUCKPETHBIX M HEMPEPBIBHBIX CIyYalHBIX
BEJIMYHMHAX U PACTIPEICICHHUAX, O HE3aBUCUMOCTH CIyYalHbIX BEJINYUH;

— WMETh TMPEJCTaBICHUE O MaTEeMaTUYECKOM OXUJAHUU W JUCHEPCHUH
CIIy4aillHbIX BEJINYMH;

— HWMETh TIPEACTABJICHHE O COBMECTHBIX paCHpeICICHUAX CIyYdalHbBIX
BEJIMYMH;

— TIOHUMATh CYTh 3aKOHA OOJBIIMX YHUCET U BEIOOPOYHOTO METOa M3MEPECHUS
BEPOSITHOCTEH;

— HMETh TPEJCTAaBIEHWE O HOPMAJIBHOM paclpelelieHud U TpuMepax
HOPMAJILHO PACIIPEACIICHHBIX CITyYailHbIX BEJIMYNH;

— WMETh MPEJCTABICHUE O KOPPEIAIUUA CTyYalHbIX BEIIMYUH.

B noeceonesnou sxcuznu u npu uzyuenuu opy2ux npeomemos:

—  BBIYUCIIATH WIH OLIEHUBATH BEPOSTHOCTH COOBITHI B peajbHOM KU3HU;

BBIOMPATh METOIbI MOIXOISIIETO MPEACTaBICHUS] 1 00Pa0OTKU JTAHHBIX

Texcmogwle 3a0auu:

— Pemate pa3Hble 3a7a4¥ NOBBIIIEHHON TPYIHOCTH;
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— aHAJIM3UPOBATH YCIIOBHE 3aJlaud, BHIOMpPATHh ONMTUMAIbHBIA METOJ PEUICHUS
3a/1a4d, pacCMaTpUBasi pa3InyHbIE METO/IbI;

— CTPOUTb MOJEIb PEIICHUS 3a/1a4M, TPOBOJAUTD J0KA3aTEIbHBIC PACCYKICHUS
IIPU PEIICHUH 33J1a4H;

— pemiath 3agayu, TpeOyrlme mnepedopa BapUAHTOB, MPOBEPKHU YCIOBHIA,
BBIOOpA ONTUMAJIBHOTO PE3yJIbTaTa;

— aHAJIM3MPOBATh W HMHTEPIPETUPOBATH IOJYUYEHHBIE PCIICHHS B KOHTEKCTE
YCJIOBHSI 3a7]a91, BEIOMPATH PEIICHUS, HE MPOTUBOPEUAIINE KOHTEKCTY;

— TEPEeBOAUTH MPHU PEUICHUHU 3aJa4l HHPOpMALINIO U3 OHOUN (hOPMBI 3aMKUCH B
JPYTYI0, UCTIOIB3YS MPU HEOOXOMMOCTH CXEMbI, TaOIUIIbI, TpauKu, TuarpaMMel.

B nosceoneesnotl srcuznu u npu uzyuenuu opyeux npeomemos.

—  pemiaTh IpakTUYECKHUE 3a/1a4d U 33Ja4M U3 JIPYTUX [IPEIMETOB

T'eomempus:

— BrnaneTs reoMeTpUUECKUMHU TTOHATUSIMU TP PEIICHUU 3aJ1ad U MPOBEICHUU
MaTeMaTHICCKUX PaCCyKICHUM;

— CaMOCTOSITENbHO (OPMYJIMPOBATH OMPEACICHHUSI TE€OMETPUUECKUX (uryp,
BBIJIBUTATh TUIIOTE3bl O HOBBIX CBOMCTBAX W MpU3HAKAX F€OMETPUYECKUX (HUTYD U
00OCHOBBIBaTh WJIM ONPOBEPrarh HX, 0000IIaTh WIM KOHKPETU3UPOBATh
pe3yJbTaThl Ha HOBBIX KJaccax (QUryp, MPOBOJUTH B HECIOXKHBIX CIIydasx
KJaccuuKkaiuoo Guryp mo pa3audHbIM OCHOBAHUSIM;

— WCCeNoBaTh YEPTEXKH, BKJIOYas KOMOWHamuu (Quryp, H3BJICKaTh,
MHTEPIPETUPOBATh M TpeoOpa3oBbIBaTh HH(GOpPMAIMIO, MPEJACTABICHHYIO Ha
yepTexax;

— pelaTh 3aJlayd TreOMETPUUYECKOr0 COACPKaHMS, B TOM YHCJIC B CUTYaIHsX,
KOT/Ia aJITOPUTM PEIICHUS HE CIEAYET SIBHO U3 YCIOBHUSI, BBIMOJHATH HEOOXOAUMBIE
JUISL PEIICHUsI 3a71a4M JIOTIOJTHUTEIbHBIC MOCTPOEHUS, UCCIe0BATh BO3MOKHOCTh
MIPUMEHEHHS TeopeM U HOPMYII JIJIs PEIICHUS 3a/1a4;

— yMeTh (hOPMYIUPOBATh U IOKA3BIBATh TEOMETPHUCCKHUE YTBEPKICHHUS;

— BJAJCTh MOHATHUAMH CTECPEOMETPHH: IPHU3Ma, Mapajiieienume/], mupamMuia,
TETpadp;

— UMETh MPEACTaBICHUS 00 aKCMOMaX CTEPEOMETPUU U CIEJACTBUSIX U3 HUX U
yMETb NMPUMEHSTh UX TP PEIICHUH 3a]1a4;

— yMETh CTPOUTHh CEUECHHUS MHOTOTPAHHUKOB C HCIOJIb30BAaHUEM PA3TUUYHBIX
METOJ0B, B TOM YHCJIC U METO/1a CJIE/IOB;

— UMETh MPEJCTABICHHE O CKPEUIMBAIOIIUXCSA MPSMBIX B MNPOCTPAHCTBE U
yMETh HaXOAUTh YTOJ U PACCTOSIHUE MEXK]Ty HUMU,

— TPUMEHATh TEOPEeMbl O IapaUICIBHOCTH TIPSAMBIX W IUIOCKOCTEH B
MPOCTPAHCTBE MPHU PEIICHUH 3a/1aY;

— YMETh MNPUMEHSATH [apajuieiIbHOE MPOEKTUPOBAHUE JIS H300paXKEHUs
uryp;

— yMeTh TMPUMEHATh MEPHEHIANKYSIPHOCTH TPSIMOM H IUIOCKOCTH TIPH
pelieHnuy 3aau;
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— BJIAJIETh MOHATHUAMH OPTOrOHAJIBHOE MPOECKTUPOBAHHE, HAKIOHHBIE M MX
OPOEKLUHU, YMETh INPUMEHATh TEOPEMY O TpeX MEPHEHAUKYISIpax MpU PELICHUU
3ajady;

— BJAJIETh MOHATUSAMH PAcCTOSTHUE MEXy GUTypaMH B MIPOCTPAHCTBE, OOIIUI
NEPHEHAMNKYJIAP JIBYX CKPEIIMBAIOUIUXCS MPSAMBIX U YMETh IMPUMEHATh UX IpPH
pELIeHNH 3a4a4;

— BJIQJIETh MOHATHUEM YTOJl MEXKY IPSIMOU U MIOCKOCTHhIO U YMETh MPUMEHSITh
€ro IIpY pelICHUN 3a/1a4;

— BJIAJETh IMOHATUSAMU JIBYITPAHHBIA YroJ, Yrojd MeXAy IUIOCKOCTIMH,
NEPHEHANKYJIPHBIE INIOCKOCTU U YMETh PUMEHATh UX IIPU PEUICHUH 33/1a4;

— BJIQJIETh TOHATHSAMHU TMpU3Ma, Napajielenunes] W NPUMEHSITh CBOWCTBA
napajuieenune1a Mpy peleHnu 3a,/1ay;

— BJIAJIETh MOHATUEM NPSMOYTOJBHBINA MapauIeIEnuIe] U IPUMEHATh €ro IpH
pELIeHUH 3a/a4;

— BJIQJIETh MOHATUSIMHM TNUpaMuAa, BUIbI NMUPAMHJ, DJIEMEHTHI MPaBUIbLHOM
MpamMubl 1 YMETh IPUMEHSTh UX IIPU PELICHUU 33/1a4;

— HMETb NPEJCTABICHUE O TeopeMe Diliepa, MpaBUIbHBIX MHOTOI'PaHHUKAX;

— BJIQJIETh MOHATHEM IUIOUIAJM TOBEPXHOCTEH MHOTOIPAHHUKOB U YMETh
MPUMEHSTH €ro NPHU PELICHUH 3a]1a4;

— BJIQJIETh NOHATHSMH Tella BpalleHus (UWIUMHAP, KOHYC, map u cdepa), ux
CEUYEHMS U1 YMETh IPUMEHSATh UX MPU PEIICHUH 3aa4;

— BIAAETh IOHATUSAMHU KacaTelbHble MpSMbIE U IIJIOCKOCTH U YMETh
MIPUMEHSATH U3 MIPU PELICHNN 3a/1a4;

— HMETh MNPEJCTaBJIEHUS O BIHCAHHBIX W ONHCAHHBIX cdepax U YMETb
MPUMEHSTH UX MPU PEIICHUH 3a/1a4;

— BIaJETh NOHATUAMU OO0BEM, OOBEMBI MHOTOTPAaHHHMKOB, TEJl BpalllEHUS U
MIPUMEHSATH UX MPU PEIICHUH 3a/1a4;

— WMETh TMpPEACTABICHHE O pa3BepTKe LWIMHApPA W KOHYycCa, IUIOLIAAH
MOBEPXHOCTH IIJIMHJIpA U KOHYCa, YMETh IPUMEHSTh X MPU PEILICHUH 33]1ay;

— UMETh MPEACTaBIEHUE O IUIOMIAJU CPEpbl U YyMETh NPUMEHATH €ro IpH
pELIeHUH 3a/a4;

— yMETh peliaTh 33/1a4v Ha KOMOMHAIIMKM MHOTOIPAaHHUKOB U TeJl BpallleHUS;

— UMEeTh NpEACTaBIEHUE O MOJOOUHU B MPOCTPAHCTBE U YMETh pelIaTh 3a/1a4yu
Ha OTHOIIIEHUE 00BEMOB U TUIOIIAJICH MOBEPXHOCTEN MOJOOHBIX (hUTYD.

B nosceounesnoii orcuznu u npu uzyuyeHuu Opyux npeomemos:

COCTaBJISITh ~ C  KCHOJB30BAHMEM  CBOMCTB  T€OMETpUYECKUX  (uryp
MaTeMaTUYeCKUEe MOJEIN JUIsl pelIeHUs 3a/lay MPaKTUYECKOro XapakTepa u 3ajad
U3 CMEXHBIX JUCLUUIUIMH, UCCIIEN0BATh MOJyUYEHHbIE MOJENIN U HHTEPIIPETUPOBATD
pe3ysbTaT

Bexmopuvt u koopounamui ¢ npocmpancmaee:

— Bunazgers NOHATUSAMH BEKTOPHI M UX KOOPJIUHATHI;

— yYMETb BBINOJIHATH ONEPaIMU HaJl BEKTOPAMU;

— HCIOJb30BaTh CKAIIPHOE MPOU3BEACHNE BEKTOPOB IIPU PELICHNH 3a/1a4;

13



— TPUMEHATHh YPAaBHEHHE TUIOCKOCTH, (HOPMYJy PaCCTOSHUS MEXKIY TOUYKAMH,
ypaBHEHHE cepbl IPHU pEUICHUU 3a/1a4;

— TNPUMEHATh BEKTOPbl U METOJ KOOPAMHAT B MPOCTPAHCTBE IPHU PEIICHHUU
3a1a4

Hcemopusa mamemamuku:

— HWmerp mpeacTaBieHUe O BKJIAJE BBIJAIONIMXCS MATEMAaTUKOB B Pa3BUTHE
HAyKH;

—  TNIOHUMATh POJIb MATEMAaTUKH B pa3BUTHHU Poccuu

Memoowvt mamemamuxu:

— HWcnonb3oBaTh ~ OCHOBHBIE  METOJbI  JIOKA3aTEIbCTBA,  MPOBOJUTH
JI0Ka3aTeJIbCTBO U BBINOJIHATh OIIPOBEPIKEHNUE;

— TNPUMEHSITh OCHOBHBIC METO/IbI PEIICHUS] MATEMaTUUECKUX 3a1a4;

— Ha OCHOBE MaTE€MaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE XapaKTepU30BaTh
KpacoTy U COBEPIIEHCTBO OKPY>KAIOIIEr0 MUpa U MPOU3BEICHHIN HCKYCCTBA;

— TMPUMEHSTh MPOCTEHIIME MPOrpaMMHBIE  CPEIACTBA M BJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI TP PEIICHUU MAaTEMAaTUYECKUX 3a]1aY;

MOJI30BaThCSl TMPUKIATHBIMU TporpaMMaMd M MpPOrpaMMamMu  CHMBOJIbHBIX
BBIYMCIICHHUM JIJIS1 UCCIIEIOBAHMSI MAaTEMaTHYECKUX O0OBEKTOB

IMoyuynT BO3MOKHOCTH HAYUYUTHCS:

dnemenmol meopuu MHOIHCECHE U MAMEMAMUYECKOU JI02UKU:

— OIEepUpOBaATh MOHITHUEM ONPEACIICHUS, OCHOBHBIMU BHJIAMH ONPEICICHUM,
OCHOBHBIMU BHJIAMU TEOPEM;

— TOHHMMAaTh CyTh KOCBEHHOTO JIOKa3aTeIhCTBA;

— OIEepUpOBATH MOHITUSIMHU CUETHOTO U HECUETHOIO MHOXKECTBA;

— TMPUMEHSATh METOJ| MaTeMaTUYeCKOWM HHIYKIUU JJI1  TPOBEACHUs
paccyXIAeHUN 1 JOKa3aTeIbCTB U MPU PEIICHUHN 3a/a4.

B noBceqHEBHOM KU3HU U NIPU U3YUYECHHUH IPYTUX MPEIMETOB:

UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3BIK U SI3bIK JIOTHMKU ISl OMHCAHUS
peaNbHBIX TPOLIECCOB M SIBJICHWM, NpHU pEUICHUW 3a1ady JPYruxX Y4eOHBIX
MPEIMETOB.

Yucna u évipasricenun:

— CcBOOOJIHO OMEPUPOBATH YUCIOBBIMU MHOKECTBAMU IIPU PEILICHUU 3a]1a4;

— TOHHMMAaTh IPUYUHBI U OCHOBHBIE UJIEU PACIIUPEHHS YHCIOBBIX MHOXKECTB;

— BJAJETh OCHOBHBIMU TOHSTUSMH TEOPUM JACIUMOCTH TMpPU PEUICHUU
CTaHJAPTHBIX 3a7a4

— uMeTbh 0a30BbIe IPENICTABIICHUS O MHOKECTBE KOMIUIEKCHBIX YHCEIT,;

— CcBO0OJHO BBITIOTHSTh TOJCCTBEHHbIC npeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX, JTOTaPUPMUYECKUX, CTETICHHBIX BbIPAKEHUN;

— BuageTh popmyoii 6uHoma HeioToHa;

— TMPUMEHSTH MPU PEUICHUU 3a7a4 TEOPEMY O JIMHEHHOM NIpeICTaBICHUU
HOJ;

— TPUMEHSATH MPH peleHnu 3a1a4d Kuralickyro Teopemy 00 ocTtaTkax;

— TMPUMEHSTH NPU pelrieHnu 3aaa4d Manyro teopemy Depma;
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— YMETH BBIIOJHSATH 3aMUCh YMCIIA B TO3UIIUOHHON CUCTEME CUUCIICHHUS;

— TPUMEHSTH MPHU PEUICHUU 3a7a4 TEOPETHKO-YUCIOBbIC (DYHKIMH: YHUCIO U
cyMMma JenuTenen, pyHkiuio Ditnepa;

— TIPUMEHSTH NP PEIICHUH 3314 TIeTTHBIC TPOOH;

— TNPUMEHATH IPU PELICHUWM 33Ja4 MHOTOYIEHBl C JACHCTBUTEIBHBIMU H
1eapIMUA KodpuimeHTamu;

— BJAJCTh MOHATHUSIMU MPUBOAUMBIA W HEOPUBOJWMBIM MHOTOWICH H
NPUMEHATH UX MPU PEUICHUH 3a/a4;

— TPUMEHSTH MPH peleHnu 3a1a4 OCHOBHYIO TEOpEMY allreOphI;

OPUMEHSATh TPU  PEHICHUH 3a7ad MpocTeimue (yHKIUA KOMIUIEKCHOU
MEPEMEHHOI KaK TeoMeTpUUYeCcCKre Ipeodpa3oBaHusl.

Ypasénenua u nepasencmea:

— CBOOOJIHO OMpENENATh TUIl U BbIOMPATh METOJ PEIICHUs MOKAa3aTeIbHbIX U
norapuMUYECKUX YpPaBHEHHN M HEPaBEHCTB, UPPALUOHAIBHBIX YPAaBHEHHH U
HEPABEHCTB, TPUTOHOMETPUUECKUX YPABHEHHUIN U HEPABEHCTB, UX CUCTEM;

— CBOOOJIHO pelaTh CUCTEMBI JINHEWHBIX YPaBHEHUN;

— pemaTh OCHOBHBIE TUIIbl YPABHEHU U HEPABEHCTB C MTApAMETPAMHU;

— TPUMEHATH NPU PEIICHUM 3aJad HepaBeHCTBa Komm — ByHSKOBCKOrO,
bepnynnu;

— HMETh IIPEACTABICHUE O HEPABEHCTBAX MEKy CPEAHUMU CTETICHHBIMHU.

Dynkyuu:

— BIAJETh MNOHATHEM ACHMITOTHI M YMETh €ro MPUMEHSATh NPU PEIICHUU
3a/1a4;

— TMPUMEHSTh METOJIbI PEIICHUS MPOCTEUINX TudPepeHIINaTbHBIX YPaBHEHUM
IIEPBOTr0 ¥ BTOPOI'O MOPSIKOB.

Inemenmovt MamemMamuyuecKo2o aHaIu3a:

— CBOOOJIHO BJa/IETh CTAHJIAPTHBIM AINIMAPATOM MAaTEMATUUYECKOTO aHAIN3a IS
BBIYUCJICHUS MPOU3BOAHBIX (DYHKIIMU OHOM EPEMEHHOM;

— CBOOOJHO TNPUMEHATh  amnmapar  MaTeMaTUYecKOro  aHajuu3a  JUIs
UCCe10BaHNs (PYHKIMI U MOCTPOEHUs Tpa)uKOB, B TOM YUCJIE UCCIEAOBaHUS Ha
BBIITYKJIOCTb;

— ONepHUpOBaATH MOHATHUEM NEPBOOOPAZHON PYHKIIMU 1JI pEUICHUS 3a/1a4;

— OBJIaJICTh OCHOBHBIMH CBeJCHUSIMH 00 umHTerpaie HrroToHa—JleiOnuma u
€ro MpOCTEUIINX IPUMEHEHHUSIX;

— OomepupoBaTb B CTAHAAPTHBIX CUTyallUsIX MPOU3BOJHBIMU  BBICIIMX
HOPSIAKOB;

— yMETh IPUMEHSTH IPU PEIICHUH 3a7[a4 CBOWCTBA HETPEPHIBHBIX (QYHKIIUA;

— YMETh NPUMEHSTH MPU PEIICHUH 3a7a4 TeopeMbl Beliepirpacca;

— yMETh BBINOJHATh NPUOIMKEHHBIE BBIUMCICHUS (METOIBI PEIICHUS
YpaBHEHUH, BBIUNCIICHUS ONPEICTICHHOTO UHTErpaia);

— YMETh NPUMEHSTH MPUIIOKECHUE TTPOU3BOJHON U OINPEICICHHOTO UHTErpaia
K PELIECHUIO 33]1a4 €CTECTBO3HAHNUS;

15



BJIQ/ICTh MOHATUSMU BTOpasi MPOM3BOJHAS, BBIMTYKIOCTh Tpaduka (QyHKIMU U
YMETb UCCIEI0BaTh QYHKIUIO Ha BBITYKIOCTb.

Cmamucmuka u meopus éepoamuocmeil, 102uKa U KOMOUHAMOPUKA:

— HMETh NPEJCTABICHUE O LIEHTPAIBHOU NIPEEIIbHONU TEOPEME;

— WMETh TIPEJACTABICHHE O BBIOOPOYHOM KOI(PPUIIMEHTE KOPPEISAIUU |
JIMHEWHOU pErpeccumu;

— WMETh TMpPEACTAaBICHHE O CTAaTHCTUYECKUX THUMOTE3aX M TPOBEPKE
CTaTUCTUYECKON IMIIOTE3bI, O CTATUCTUKE KPUTEPUS U €€ YPOBHE 3HAYMMOCTH;

— UMETh MPEACTABIEHHE O CBSI3U OMIUPUUECKUX M TEOPETUUYECKUX
pacnpeneneHuu;

— WMETh TNPEICTaBICHHWE O KOAMPOBAHUH, JBOWYHOW 3alMCH, TBOMYHOM
TIEPEBE;

— BJIQJIETh OCHOBHBIMU MOHSTUAMHU Teopuu rpados (rpad, BepuimHa, pedpo,
CTETIeHb BEPIINHEI, MyTh B rpade) U yMETh MPUMEHSTh UX MPHU PEUICHUH 3a/1a4;

— UMETh MPEACTABICHUE O ACPEBbAX U YMETh MPUMEHSTh MPU PEIICHUH 3a/1a4;

— BJAJETh TOHATHUEM CBSI3HOCTh M YMETHh MPUMEHATH KOMIIOHEHTHI CBS3HOCTH
NIPH PEIICHUH 3a]1a4;

— yMETh OCYUIECTBIIATH MYTH 10 pedpam, 00X0/ 16l pedep u BepiuH rpada;

— WMETh MpeiacTaBieHHe 00 JIIepOoBOM M TaMHUIBTOHOBOM IIyTH, HMETH
MpEeJICTaBICHUE O TPYTHOCTH 33]]a4 HaXOXKICHHUS TaMUJIBTOHOBA My TH;

— BJAJIETh TIOHATHUSMU KOHEUHBIE W CUCTHBIE MHOXXECTBA M yMETh UX
MPUMEHSTH TP PEIICHUU 33/1aY;

— YMETh MIPUMEHSTHh METOJl MAaTEMaTHUECKON MHIYKIINH;

yMETb MPUMEHSTh NPUHIHT [[upuxie mpu penieHny 3aaad.

I'eomempus:

— HNwmets npeacraBieHne 00 akCHOMAaTUYECKOM METOJIE;

— BJAJETh MOHITHEM T'€OMETPHUECKHE MECTa TOYEK B MPOCTPAHCTBE U YMEThH
NPUMEHSATD UX JUIsl pEIICHUS 33]1a4;

— yMETh NMPUMEHSTH JUIsl PEIIeHUs 3a/lad CBOMCTBA IUIOCKUX W JABYTPaHHBIX
YIJIOB, TPEXTPAHHOTO Yrja, TEOPEMbl KOCHHYCOB M CHUHYCOB JJI TPEXI'PAHHOTO
yria;

— BJAIETh TOHATHEM TMEPHEHAUKYJISPHOE CEUYCeHHWE TMPHU3MBI MU YMETh
NPUMEHSTH €ro P PEelICHUN 3a/1aY;

UMETb NPEACTABIECHUE O ABOWCTBEHHOCTH MPABIIIbHBIX MHOTOTPAaHHHUKOB;
BJIAJCTh MOHATUSMU IIEHTPAJbHOE W MapauleIbHOE IMPOEKTUPOBAHUE U
NPUMEHSTH UX MPU OCTPOSCHUU CEUEHU MHOTOTPAaHHUKOB METOAOM MPOEKIIUK;

— UMETb IPEJCTABICHUE O Pa3BEpPTKE MHOTOTpaHHHUKA U KpaT4allleM MyTH Ha
MOBEPXHOCTH MHOTOTPAHHUKA,

— HMETb MPEACTABICHUE O KOHUYECKUX CCUCHUSIX;

— UMeTb NpeCTaBIeHUE O Kacarouuxcs cpepax 1 KOMOMHAIIMU TEJ BpalleHUs]
¥ YMETh IPUMEHATDH UX MPH PEIICHUH 33124,

— TMPUMEHATh MpU peHieHuH 3a1ad  (HOpMyJTy pacCTOSHUS OT TOYKH J0
IUIOCKOCTH;
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— BIAJETh PA3HBIMH CTIOCOOAMU 3aJaHUs TPSMON YpPaBHCHHSIMU W YMETh
NPUMEHSTh IPU pELICHUH 3a/1a4;

— TPUMEHATh TPHU PEIICHWH 3aJad M JI0Ka3aTeIbCTBE TEOPEM BEKTOPHBIMA
METO/ U METOJ] KOOPMHAT;

— HUMETh MpeJCTaBlieHne 00 akcuoMax o0beMa, MPUMEHSITh (POopMyITbl 00BEMOB
OPSIMOYTOJILHOTO TapajUieenunena, MNpu3Mbl W MUPaMUIbL, TETpadjpa IpH
pEIICHNUH 3a/1a4;

— TMPUMEHATH TEOPEeMbl 00 OTHOIIEHUSX 0O0BEMOB TIPH PEIICHUU 33]1aY;

— TPUMEHATHh HMHTETpPal JUIsl BBIYHCICHHUS OOBEMOB U TIOBEPXHOCTEH Tell
BpAaIICHHUS, BBIYUCICHUS TUIONIAA cPepruueckoro mnosica 1 o0beMa 1mapoBoro cjos;

— WMETh TPEACTABICHHE O JBMKCHHUSX B IMPOCTPAHCTBE: MapaLIeIHbHOM
MEPEHOCe, CUMMETPUM OTHOCUTEIBHO IUIOCKOCTH, IEHTPAIbHOU CHUMMETPUH,
MMOBOPOTE OTHOCHUTEIHLHO MPSIMOH, BUHTOBON CHMMETPHHU, YMETh NMPUMEHSATHh UX
MIPU PEIICHUU 3a/1a4;

—  HWMETh MPEJCTaBICHUE O TJIOIIAJN OPTOTOHAILHON MPOEKIINH;

— HWMETh TMPEACTABIICHUE O TPEXTPAHHOM M MHOTOTPAHHOM YTJI€ W MPUMEHATH
CBOMCTBA IUIOCKUX YTJIOB MHOTOTPAHHOT'O yIJIa MPU PEUICHUHU 3a/ady;

— HMETh TpEACTaBJICHUS O MpeoOpa3oBaHUU MOJ00MS, TOMOTETUU U yMETh
MPUMEHSTh UX TPU PEIICHUH 33/1a4;

—  yMETb pellaTh 3aJa4M Ha MJI0CKOCTH METOJIJaMU CTEPEOMETPUH;

—  yMETh IPUMEHATH (OPMYJIbI 00BEMOB IPH PEIICHUU 33/1a4.

Bexmoput u koopounamui ¢ npocmpancmee:

— HaxXoJuTh 00bEM Mapajuiesienuneaa U TeTpadipa, 3aJlaHHbIX KOOpAUHATAMU
CBOMX BEPIINH;

— 3a/aBaTh NPAMYIO B IPOCTPAHCTBE;

— HaXOJUTbh PACCTOSIHUE OT TOYKHU JI0 TUIOCKOCTH B CUCTEME KOOPAUHAT;

HAXOJUTh PACCTOSTHUE MEXKIY CKPEIIMBAIOIIUMHUCS TPSIMBIMH, 3aJaHHBIMH B
CUCTEME KOOPIMHAT.

Memoovr mamemamuku:

— TPUMEHSATHh MAaTEMAaTUYECKHE 3HAHUS K MCCIEAOBAHHUIO OKPYKAIOIIEro MUpa
(MonenupoBanue GU3NIECKUX MPOIECCOB, 3a1a4l SIKOHOMUKH ).

1.4. Kosin4yecTBO 4aCOB HA OCBOEHME MPOIrPAMMBI Y4e€0HOI0 MpeaMeTa:
O6beM 00pazoBaTeIbHON MPOrpamMMel - 236 4acoB, B TOM YHCIIE:

- 3aHSATUHN BO B3aMMOJICHCTBUH C MpernoaBaresieM - 226 4acos;

- MPOMEKYTOYHOM aTTECTAI[UU — 6 YaCOB;

- KOHCYJIbTalui 4 yaca.
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPEJIMETA
2.1. O6bem yueOHOro mpeaMeTa u BUAbI y4eOHOIl padoThl

Bup yueOHoM padoThI Oovem uacos
O0bem 00pa3oBaTe/IbHOM NPOrpamMMbl (BCEro) 236
3aHsATHII BO B3aUMO/I€iICTBMH C NpenojaaBaresemM (Bcero) 226
B TOM YHUCJIE IPAKTUYECKUE 3aHATUS 76
KoHcynbrammi 4
IIpomexkyTounasi arrecrauus B popme 3K3ameHa 6
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2.2. TemaTu4ecKuil IJIAH U cOoiep:KaHMe Y4eOHOro npeamera MaremaTruka (BKJIKOYAs ajaredpy M Havyaja
MaTeMAaTH4YeCKOr0 aHAJIU3a, FeOMETPHIO)

HaunmenoBanmue
pa3iesioB M TeM

Conep:xanue y4e0HOr0 MaTepuaJia, NPAKTHYECKHE 3aHATHS

O0nem
4acoB

Yposensn
OCBOEHMSI

1

2

4

1 kype, 1 cemecTp

BBenenune

Conep:xanue yueOHOro MaTepuasa

1.

BBeaenue.

[penmer, ey 1 3a1a49u YIeOHOTO MpeaMeTa. 3HaYeHUEe MATEMAaTHKH B MPO()ECCHOHATBFHON IEATCIFHOCTH U IPH OCBOCHHUH
podeCCHOHATBHOI 00pa30BaTEEHON MPOTpaMMBEL. MaTeMaTika B HayKe, TEXHUKE, SKOHOMUKE, HHPOPMAIIMOHHBIX TEXHOJIOTUIX U
MIPaKTUYECKON AESITENbHOCTU. Mamemamura Kak 4acms MUpo8oU KyIbmypbl, MECIO MAmMeMamury 6 cogpemennol yusuiuzayuu Lenn
Y 33/1a4M U3YYCHUS B YUPEKICHHUIX HAYAIBLHOI'O M CPETHEr0 MPOGECCHOHATBHOTO 00pa30oBaHus. 3HAYCHUE MATCMAaTUUYCCKOM HAYKH
JJIA pemeHI/m 3aJa4, BOBHUKAIINX B TeOpI/II/I nu HpaKTHKe; I_HI/IpOTy n OFpaHI/I‘{CHHOCTB HpHMeHeHI/Iﬂ MATCMATUYCCKUX METOI0B K
aHAJIN3Y U UCCIIEIOBAHUIO MIPOLIECCOB U SBICHUH B IPUPOJIE M OOIECTBE; 3HAYSHHNE MPAKTUKU U BOMPOCOB, BO3HUKAIOIINX B CAMOI
MaTeMaTHKe, Il OPMUPOBAHUS U PA3BUTHsI MaTEMaTHIECKOH HAYKH

2

Paspen 1.
Pa3BuTne nousiTus o
qJHcIe.

Tema 1.1.
eablie n
PalMOHA/ILHBIE
qucaa

Coaep:xanue yueOHOro MaTepuasa

2.

YuciioBble U OYKBeHHbIE BbIPAKeHUS

Llensie uncna, nemumocth nenbix uncenr. CPABHEHUMS. Pemenue 3amad ¢ nero9ncIeHHBIMA HEM3BECTHBIMH.

Wnen pacmmpeHus 9MCIOBBIX MHOXKECTB KakK CcIloco0a MOCTPOSHHs HOBOI'O MaTeMAaTHUECKOIo ammapara JJIsl PEHIeHHs TPaKTHIeCKUX
3a7a4 ¥ BHYTPEHHMX 3a7ad MareMaTHKH. Llenbie n pannonanbHbie uncnia. BeimonHenue apudmMeTniecknx ASHCTBUN HaJl TEIBIMU 1
paIMOHAIEHBIMI YHCIIAMH, HCIIONB3Ys YCTHBIC U MHChMEHHBIC TpHeMbl. [Ipu3Haku nemumocTh. Jemenune ¢ ocratkoM. [IpaBriibHBIC U
HenpaBuibHbIe Tpodu. [IpuBenenue npodeit k obmemy 3HameHarento. Jecstuunsie npodu. [Iporentsl. O6paiieHrne 0ObIKHOBEHHON
JpoOH B OECKOHEUHYIO JIECATUUHYIO IEPUOMYECKYIO TPO0b.

IIpaxkTueckoe 3ansitue. /lelicTBUTEIbHbIE YUCJIA U 1€ICTBUS C HUMHU

Uucnosas npsimasi. JlelicTBUTeNbHBIC Yncia. BeinonHeHne apudmMeTnieckux AeHCTBUI Hall ISHCTBUTEILHBIMU YHCIAMH.
PammonansHbIe U HppanrioHansHbIe ncia. [Iponentsl. [Iponopuun. Cpexgane BenuauHbL. [IprOmmkeHHbIC BRIYACICHUS.
Tpubnuoicénnoe snavenue senuyunsl u nozpewHocmu npubauxcenui. Haxoxxaenne mpuoOImKeHHOTO 3HAYCHUS BETHYHH U
MTOTPEUTHOCTH BEIYUCIICHHIA: A0COIFOTHON ¥ OTHOCHTEIEHOM MOTPEITHOCTH. JIeiicTBUS HaJl MPUOTMKCHHBIMUA 3HAYCHUSIMH YHCEIL.
BrinosnHenue cpaBHEHUN YHCIOBBIX BBIPAKEHUN

Tema 1.2
KoMmiekcHbIe YHcIa

Coaep:xanue yueOHOro MaTepuasa

4.

KomniiekcHble yncaa. JeficTBUsI Hal KOMIVIEKCHBIMH YMCIAMM.

[TonsTHe KOMIIIEKCHOTO Yncia. Anredpandeckast popma 3anmucH KOMITIIEKCHOTO urcia ['eoMeTpriueckas HHTEPIpETaIys
KOMIIIEKCHBIX YHCell. JIeHCTBUTENbHAS 1 MHUMAs 9aCTh, MOJYJIb M aPTyMEHT KOMIUIEKCHOTO YHCIa. PaBHbIE, TPOTUBOMOIOKHBIE
KOMIUTEKCHBIE yncia. KomruiekcHo conpsbkennble uncia. [loctpoenne n300pakeHuss KOMIUIEKCHOTO YHCIia. Apr(pMeTHIECKHEe
JeWCTBHS HaJl KOMIUIEKCHBIMH YnClIaMt B aireOpanueckoii popme. CrioxkeHue, BBIYUTaHNE, YMHOKEHHE, JISTICHNE IBYX KOMIUIEKCHBIX
4HCell, 33JJaHHbIX B aireOpanueckoil popme. AJIrOpUTM BBIYHCICHHSI CYMMBI, IPOU3BEACHHS JABYX KOMIUICKCHBIX YHCEIL.

[pakTnyeckoe 3anaTue. Tpuronomerpuyeckasi popma 3anmucu KOMILIEKCHOTO YHCJIA
Komnnexcuvie yucia, 3a0annvle 8 mpuecoHoMmempuieckoul gpopme. Apugpmemuyeckue 0elicmsusi HA0 KOMNIEKCHbIMU TACTIAMHU B Pa3HBIX
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(dopmax 3anucu. CioxeHue, BBIYUTaHHE, YMHOXKEHHUE JIBYX KOMIUIEKCHBIX YKMCEl, 3a/IaHHBIX B TPUTOHOMETPUYECKOU (opme.
BerimonHeHNe MPaKTHYECKNX PACUETOB . Y MHOXKEHHE, JISICHNE IBYX KOMIUIEKCHBIX YHCEIN, 33/IaHHBIX B TPUTOHOMETPHUIECKOH (hopMme.
BO3BEJAEHHME B HATYPAJIbBHYIO CTEIIEHD (POPMVYJIA MYABPA). OCHOBHASI TEOPEMA AJIT'EBPBI Pa3sutne
TIOHATHS O uucie. BrimonaHenne npeodpazoBanuii BEIpaKeHUH, TpUMEHSIsE (YOPMYJIBL.

Pa3znen 2
Auiredpa

Tema 2.1
Kophu, crenenn

Coaep:xanue yueOHOro MaTepuasa

6.

MHorouieHbl 0T 01HOI1 nepeMeHHol. Teopema Be3y.

JlenMMocTh MHOTOWIEHOB. /leTieHne MHOTOWIEHOB C OCTaTKOM. ParioHaapHbIe KOPHM MHOTOYJICHOB C LENBIMHU K03 dumeHTamu.
Cxema I'opHepa. Uncno xopHell MHOrowieHa. MHOTOUIEHBI OT ABYX NepeMeHHbIX. DOpMyIIbl COKpPAIEHHOTO YMHOXEHUS AT
CTapIKX crerneHeld. MHOTOWIEHBI OT HECKOJIBKUX IEPEMEHHBIX, CHMMETPUYECKHE MHOTOUJICHBI.

IIpakTuueckoe 3ansatue. [IpeodpazoBanue anredpandeckux Boipaxenuii. [Ipeo6pazoBanue pauMoHAJIbLHBIX BHIPAKEHU .
ToxmecTBeHHBIC TPe0OPa30BaHUs MHOTOWICHOB U JIPOOHO-pAIIMOHATIBHBIX BRIpaKeHUI. DOpMyIia COKpPAIICHHOTO YMHOXKCHUSI.
[TpeoOpa3oBaHus paloOHATIBHBIX, AITreOpanvdecKrX BhIpaKeHHH. BrimonHeHne npeodpa3oBaHuii BEIpAKCHHUH, IPUMEHSS HOpPMYJIbL.

KopHu u crenenn.

Kopuu u crerrenn. Kopens crenern n > | u ero cBoiicTBa. Apru@MeTHIeCKUI KBaIpaTHBIA KOPEHb U eTro CBOMcTBa. [leiicTBus C
panukanaMu. CTeTieHb ¢ HaTypalbHBIM MokaszareneM. CBoiicTBa creneHeld. Haxoxknenne 3HadeHus KOpHS 1 creneHd. Kopan
HaTypalibHOH cTeneHu u3 yncina. CoiicTBa kopHel. KopHu HaTypaibHOM CTENEHN U3 YHCIIa M MX CBOWCTBAa ApH(METHIECKUN
KBaJIpaTHBII KOPEHb n-0i cTeneHu. CBOMCTBA KOpHEHl HaTypanbHOU cTeneHu. M3BnedeHne uucen u3-noja KOpHsi.

IpakTnyeckoe 3anaTue. [IpeodpasoBaHne MPPALMOHATBHBIX BHIPAKEHMIA.
[Tpeobpa3oBaHus HPPAILIMOHANBHBIX, BhIpakeHHH. BhinosiHeHHe npeoOpa3oBaHuii BRIpaKEHHUH, TPUMEHSsIsl pOpMYJIbL.

10.

CreneHnu ¢ palMoHAIbHBIM MOKa3aTeaeM. CTeleHH ¢ 1edCTBUTEIbHBIMHI MOKA3ATEISIMH.

CreneHb ¢ paloHAFHBIM TTOKa3aTelleM H e€ cBoiicTBa. Bo3BeneHne uncern B creneHb. [IoHITHE O CTENEeHH! C NeHCTBUTEIEHBIM
nokazaresieM. CTeneHb ¢ uppaloHalbHbIM oKa3aTesnieM. CBOHCTBA CTENEHU € ICWCTBUTENbHBIM NoKa3aTeseM. [lokazarensHble
BEIpaKeHUs. BrIMonHeHNe 3a1aHnil 10 TPeoOpa30BaHHIO BEIPAKCHUH, MPUMEHsIsI QOPMYJIIBI, CBSI3aHHBIC CO CBOWCTBAMH CTEIICHEH

11.

IIpakTnyeckoe 3anaTue. [IpeodpasoBaHue cTeneHHbIX BHIPAKEHUIA.
[Tpeobpa3oBaHKe CTENEHHBIX BhIpakeHHH. BrinoHeHHe npeoOdpa3oBaHuil BRIpaKEHHUH, TPUMEHSsIsl popMyIIbL.

12.

Moxa3zatenbHas QpyHKUUSA.
ITokaszarenpHast QyHKIHsI (OKCIIOHEHTA), €€ CBOMCTBA M rpaduK.

Tema 2.2
Jlorapugmsi.

Coaep:xanue yueOHOro MaTepuaia

13.

JlorapugmM. lecsiTHYHbIC H HATYPaJbHbIE JIOTapu(MBbI.
Jlorapu¢m uucna. O3HaKoMIIeHHE C OHATHEM Jorapudm uncia. OCHOBHOE JiorapuMuieckoe ToxaAecTBo. Jlorapudmbl 1 ux
cBoicTBa. JlecsiTMYHBINA M HATypaJlbHBIN JiorapudMsl, yrcio e. Penienue 3amau.

14.

CaoiicTBa Jorapu¢mos.
O3HaKOMJICHUE C NIPaBWIAMH JEeHCTBHH ¢ Jorapudmamu. Jlorapudm npousBeqeHus, YaCTHOTO, CTEIIEHHU; IePeX0 K HOBOMY
ocHoBanwmIo. [IpaBuia nepexosa K HOBOMY OCHOBAHHIO.

15.

IIpakTnyeckoe 3ansaTue. IipeodpasoBanue norapupMuIecKUX BbIPAKECHHUIA.
[TpeoOpa3oBaHust MPOCTEHINNX BHIPAKEHUH, BKITFOUAIOIIUX apH()METHUYECKHE OTIepalllH, & TAK)KE ONepalluio BO3BE/ICHHS B CTEIICHb U
oneparuio siorapudmuponanust. Jlorapudmuposanue. [lorennmposanue. [lepexo K HOBOMY OCHOBAaHHIO.

16.

Jlorapugmuueckass pyHkums.
Jlorapudmudeckas GyHkuus, ee cBoiicta u rpaduk. Onpenenenue JorapuGMuaeckoil GyHKIHH.

17.

Jlorapugmuyeckne ypaBHeHHsl.
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Pemenne npocrednx ypaBHEHUM .

18.

IpakTuyeckoe 3ansaTue. [IpeodpazoBanue JorapnpMudecKux BoIPAKEHHIA.
Kopnwu, crenenu u morapudmel. BeimonHeHne npeodpa3oBaHnii BRIpaKCHHH, TpuMeHss Gopmyibl. Penrenne 3anay.

Tema 2.3
OCHOBBI
TPUTOHOMETPHHI

Cop,

ep:KaHue y4e0HOro MarepuaJa;

19.

CuHHYyC, KOCHHYC, TAHTEHC M KOTAHTeHC YHcJIa.
Cunyc, KOCHHYC, TAHT€HC, KOTaHTeHC IPOU3BOIBHOTO yria Onpenenenus. OCHOBHBIEC (OpPMYIIBI TPUroOHOMETpUH. Haxoxnenne
3HAaYEeHHH TPUTOHOMETPUUYECKUX BhIPKEHH, HCIIOJIB3YsI IPH HEOOXOAMMOCTH HHCTPYMEHTAJIbHBIE CPEJICTBA.

20.

Paguannas mepa yraa.
BpamarensHoe nmkenue. Pagnannas Mepa yria. EqMHUYHAS 9HCIIOBAst OKPYXKHOCTB.

21.

Tpuronomerpuyeckue ToxKIeCTBA.

OCHOBHBIE TPUTOHOMETpHUYECKHE ToXxecTBa. [IpeoOpa3zoBaHus IPOCTEHIINX TPUTOHOMETPUIECKUX TOXKAECTB. HaxoxaeHne
3HAYE€HUH TPUTOHOMETPUYECKUX BBIPAKEHHI, UCIIONIB3YsI IPU HEOOXOJMMOCTH HHCTPYyMEHTalIbHbIe cpeacTBa. [Ipumenenne
OCHOBHBIX (hOPMYJI K TPe0Opa30BaHHIO BEIPAKECHUH

22

IpakTuyeckoe 3ansiTue. CHHYC, KOCHHYC H TAHT€HC CyMMBbI H Pa3HOCTH ABYX YIJIOB.
Dopmyia HaX0XKJCHHUS CHHYCa, KOCHHYCa M TAHT'€HCa CyMMBI M Pa3HOCTH ABYX yrJIoB. IIpuMeHeHne OCHOBHBIX (hOpMYII K
peoOpa30BaHMIO BHIPKEHUH

23

CHHYC M KOCHHYC ABOWHHOIO yriia.
CuHHYC ¥ KOCHHYC JIBOMHOTO0 yria. @opMyJibl OJOBUHHOTO yriia. [IpuMeHeHne 3Ha4eHnsl CHHyCa U KOCHHYCa JIBOMHOTO yria.
[IpeoOpa3oBaHKsl TPUTOHOMETPUYECKUX BBIPKECHHUN

24

IIpeoGpa3oBaHusi CyMMbl TPHTOHOMETPHYECKUX PYHKIUIA.
IIpeobpazoBaHus CyMMbI TPUTOHOMETPUUECKUX (DYHKIIUH B MPOU3BEICHNE U IIPOU3BEACHHS B cyMMy. [IpuMenenue dhopmya s
peoOpa3oBaHUi CyMMBI TPUTOHOMETPHUYECKUX (DYHKIMH B MPOM3BECHUE U IIPOM3BEIICHUS B CYMMY.

25

IIpakTnyeckoe 3ansitue. PopmyJibl NpUBeIeHUS

[IpumeHeHre OCHOBHBIX (GOPMYIT K IpeoOpa3oBaHuIO BepakeHHH [IpeoOpa3oBaHnsl TPUTOHOMETPHUECKHUX BRIpaXKCHUH. Bripaxenue
TPUTOHOMETPUYECKUX (PYHKLMI Yepe3 TaHI'€HC ITOJIOBUHHOTO apryMenTa. [IpeoOpazoBaHust MPOCTEHIIMX TPUTOHOMETPHUYECKHUX
BBIPAKEHU.

26

Tpuronomerpuyeckue pyHKUMH.
Omnpenenennsi, CBOUCTBA, rpadyK, HIEPHOANIHOCTD, OCHOBHOM neproa. TpuroHomerprnieckue GyHKINH, HX CBOHCTBA U rpadukmy,
MEPUOJIUYHOCTh, OCHOBHOW MEPHOJ,.

27

ApKCHHYC, aDKKOCHHYC, ADKTAHI€HC H APKKOTAHIeHC YHCJIA.
Teopema o kopHe. Onpeaenenus. ApKCUHYC, apKKOCUHYC YHCIa. APKTaHT€HC uKciia. BeIoIHEeHNe NPaKTUYECKUX PacueToB.
OBPATHBIE TPUTOHOMETPUYECKUE ®@YHKINWU, UX CBOMCTBA U I'PA®UKHU

28

IIpocreiimmne TpUroHoMeTpuYecKHE YPABHEHMSI.
TIpocTeiinue TpuroHoMeTprueckue ypapHeHus1. PopMyIibl pelieHus] TPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHHM.

29

Tpuronomerpuyeckue ypaBHeHHsl.
Crioco0bl peneHus: TPUrOHOMETPHYECKUX YPaBHEHHH.

30

IIpakTnuyeckoe 3ansTHe. PelieHne TPHrOHOMETPHYECKUX YPaBHEHHMIA.
Crioco0bl peleHus] TPUrOHOMETPUYECKHX YPaBHEHH. Y paBHEHHs, pelliaeMble 10 TPUTOHOMETPUYECKUM (hopMyJiam.

31

Pentenne cucrem ypaBHeHuii
Crioco0bI penieHns CHCTEM TPUTOHOMETPHUECKIX YPaBHEHHUH.

Hroro 3a I cemectp, yacos
OO0s13aTenbHON ayIMTOPHOH HArpy3KH

62
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B TOM YHCJIE TIPAKTHUECKUX 3aHATHHA — 20 yacoB

1 Kypc, 2 cemecmp

Tema 2.3 1. | IlpakTuyeckoe 3ansitue. PerieHne TpUroHOMeTPUYECKUX HEPABEHCTB
OcHOBBI Pemienne TpuroHomerpruueckux HepaBeHCTB. CriocoObl X pelieHust 2cnoib308anue 20mogulx KOMNbIOMEPHBIX NPOSPAMM, 8 MOM
TPHUTOHOMETPHH yucie i NOUCKA NYMU peuleHus U WloCmpayuu peuiernus ypasHenull U HepageHcme,;
Tema 2.4. Conep:xanue yueOHOro MaTepuasa
DyHKUMH, UX 2. | DOyHKUIMH.
cBoiicTBa U rpaduku. OO6nacTb ompeneleHHs W MHOXXECTBO 3HAueHWA; Trpaduk (YHKIHUH, TOCTpOCHHE TpaduKoB (YHKIWH, 3aJaHHBIX Pa3TUIHBIMU
cnocobamu. Beramncnenne 3HaueHne (PyHKIH 0 33JaAHHOMY 3HAUCHHIO apTyMEHTa MPH PAa3INYHBIX crtocobax 3amanus GyHKIHA
3. | IIpakTnyeckoe 3anaTue. CroiictBa pynkuuu. I'paduyeckass nuTepnperanus.
CpoiicTBa ()yHKLIMHM: MOHOTOHHOCTb, YETHOCTb, HEUETHOCTb, OTPAaHWYEHHOCTb, IEPUOJMYHOCTH. [IPOMEXYTKH BO3pacTaHHs W
yObIBaHMs, HauOOJblliee M HAaWMEHbIlIee 3HAYECHHs, TOYKH DKCTPEeMyMa(JIOKAJIBHOIO MaKCHMyMa ¥ MHUHHMYyMa). BBINyKIoCTh
¢ynkumid. [Ipumepsl (QyHKIMOHANBHBIX 3aBUCHMOCTEH B peajbHBIX Ipoleccax M siBieHusx. OnpeneneHne OCHOBHBIX CBOWCTB
YUCIOBBIX (PYHKIWIA, WILTIOCTpUpOBaHHE WX Ha rpadukax. [loctpoenme rpadukoB ¢yHkumii. IlocTpoeHne rpa@uKoB H3YIEHHBIX
(hyHKIMH, WILTIOCTPUPOBAHKE IO TpaduKy CBOMCTBA 3JeMeHTapHBIX (yHKInH. CroxkHas GyHKIHSA (KOMIO3UIHs). ApudmeTnieckre
oreparuu Hax ¢GyHKOusAMH. CroxeHue, BbeuuTanue QyHkunuil. Onpenenenne kommo3uuuu (yHKIUH IlocTpoeHne KOMITO3WIMH
byHKIHH.
Tema 2.4. 4. | O0patHble GpyHKIMHT
DyHKUNHU, UX B3aumuo oOpatnbie ¢yHkimu. OONacTh ONpeAeiCHUs M 00JacTh 3HAUYeHWH oOpartHoW (yHKuU. ['paduk oOpaTHON QyHKIUH.
cBOlicTBa U rpauKku Haxoxnenue QpyHkunu, oopatHoii nanHoi. [locrpoenune rpagukoB n3yueHHBIX QYHKIHHA
5. | Crenennas ¢pyHKuus
CrenenHass (QyHKIMS ¢ HaTypalbHBIM mokazateneMm, ee cBoiictBa u Tpaduk. BEPTUKAJIBHBIE M T'OPU30OHTAJIBHBIE
ACUMIITOThI TPA®UKOB. TPAGUKU JIPOBHO-JIMHEMHBIX ®YHKLIMI
6. | CnocoObI npeodpa3oBanust rpa¢gukos.
[IpeoOpazoBanus rpaduKoB: HapajuIeNbHBIA HNEPEHOC, CUMMETPHsS OTHOCHTENIBHO OCEH KOOPIMHAT W CUMMETPHS OTHOCHTEIHHO
HAYaIa KOOPAMHAT, CHMMETPHs OTHOCHTENBHO npsiMoii y = X, PACTSIDKEHUE U CXKATUE BJ10JIb OCEM KOOPJIMHAT.
7. | IIpakTuyeckoe 3aHsaTHE. PacTszkeHue U cxkaTHe TPadUKOB
BrmonHenue 3amanuii Ha pacTsHKCHNE U CKaTHe TpaUKOB BIOJIH OCeH KOOPIUHAT.
OyHKINHN, UX CBOWCTBAa M Tpaduku. OnrcaHne ¢ MOMOIIBI0 (PYHKIMHA pa3IHYHBIX 3aBHCHMOCTEH, MPENCTaBIeHHE HX TpaHuIecKH,
MHTEpIpEeTalus rpauKoB.
Pa3nen 3.
I'eomeTpus.
Coaep:xanue yueOHOro MaTepuasa
Tema 3.1 8. | I'eomeTpusi Ha MIOCKOCTH.
OcHOBHbIE OHATHS Bo03M0OKHOCTH T€OMETPHH TSI ONTUCAHUS CBOUCTB pEaIbHBIX MIPEIMETOB M UX B3aUMHOTO pacmookeHus; CBOMCTBO OMCCEKTPHCH
cTepeoMeTpHH yIJ1a TpeyrojbHuKa. Pemenne TpeyronbHIKOB. Brraucinenne OuccekTpuc, Meina, BHICOT, paliyCOB BIIMCAHHON M OITMCAHHOM
OKpykHOCTeH. @OpMYIIBI DO TpEeyroabHIKa: popmyna ['epoHa, BRIpaKeHHE TUIOMAAN TPEYTOIBHIAKA Yepe3 paJnyc BITUCAHHOM
Y OTIMCAaHHOW OKPY>KHOCTEH.
9. | I'eomeTpus Ha mockocTH. I'eomMeTpHUeckue MecTa TOYEK.
Brluncnenue yriioB ¢ BEpUIMHON BHYTPU M BHE KpYyTIa, YIila MEXAy XOpIoi U kacarenbHoU. Teopema o Mpou3BeACHUH OTPE3KOB XOpA.
Teopema o0 kacaTesbHOM U cekyllend. Teopema 0 cymMMe KBaJpaToB CTOPOH U JUaroHajiel napajuiesorpaMma.
10. | BnucaHHble ¥ ONMCaHHbIE MHOTOYT0JIbHUKH.
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CBoiicTBa 1 MPU3HAKU BIIUCAHHBIX U OMMMCAHHBIX YE€TBIPEXYT'OJIbHUKOB. Pemenue 3aaa4 ¢ MOMOIIBIO TCOMETPUUCCKUX
npeoOpa3oBaHmil ¥ TeoMeTprdeckux MecT. Teopema Uessl 1 Teopema MuHemnas. Jmurc, Tunepbona, mapadoiia Kak reOMeTpUIecKre
MecTa Toyek. HepaspenmmMocTs KilacCHYecKHX 33/1a4 Ha MOCTPOCHHE.

Tema 3.2 Copep:xanue yue0HOr0 MaTepHaJia
Ipsimble u 11. | OcHOBHbIE IOHATHS CTEPEOMETPHUU
TIOCKOCTH B Ponp akcmoMaTHKHM B MaTeMaTHKe; BO3MOXKHOCTh IIOCTPOCHHUS MAaTeMaTHYECKHX TEOpHH Ha aKCHOMAaTHYECKOH OCHOBE; 3HAYCHHE
MPOCTPAHCTBE. AKCHOMATHKH JIsl JPYrux oOnacTed 3HAaHWS W Ul NpakTUku [IpsiMble ¥ TUIOCKOCTH B mpocTpaHcTBe. OCHOBHBIC ITOHSATHS
CTepeoMeTpuH (TOUKa, IpsMast, TNIOCKOCTh, mpocTpaHcTo). [IOHATUE Ob AKCUOMATHUYECKOM CIIOCOBE ITOCTPOEHUA
T'EOMETPUMN. Tlepecekaromuecs, napauieIbHbIe U CKPEIUBAIONINECS TIPSMBIE.
12. | lapanaenbHOCTL NPSIMOM U MJIOCKOCTH, IPU3HAKHU U CBOMCTBA.
Yron mexay npsMelMH B TmpocTpaHcTBe. [lapamnensHoe mnpoexktupoBanue. IlapamnensHoe mnpoektupoBaHue. OpTOroHaNbHOE
npoekTtupoBanue. [ IEHTPAJIBHOE ITPOEKTUPOBAHUE. M300pakeHre MpOCTPaHCTBEHHBIX (QUTYP.
13. | IIapanieabHOCTH MJIOCKOCTEH.
[TapannenbHOCTh MJIOCKOCTEN, MPU3HAKH M CBOMCTBA
14. | IIpakTnyeckoe 3anaTUHE. [lepneHANKYIAPHOCTH NPSIMOM U MJIOCKOCTH.
[lepneHauKyIIpHOCTh TPSAMBIX. [leprneHINKYIIpHOCTh NMPSIMONH M IUIOCKOCTH, NPH3HAKM W CBOWCTBA. PaccTrostHMe OT TOUKM 10
wiockocty. IlepnenanKysap ¥ HAKJIOHHAs K IUIOCKOCTH. Teopema o Tpex MEepHeHAMKYIApax. YToJI MEeXIy MPSIMON M INIOCKOCTHIO.
Pemenue 3a1a4 Ha HaXOXKEHUE T€OMETPUYECKUX BETUYUH . [lepneHauKyIsipHOCTb NIOCKOCTEH, IPU3HAKY U CBOUCTBA. YTON MEXIY
miockocTsiMu. Paccrosnue wmexny mnapamwiensHbiMu  miockocTsamMu. PACCTOSSHUE MEXIY CKPEILIMBAIOILMMUCA
[IPSIMBIMU. Yron Mexay MIOcKOCTsMH. PeleHue 3amau Ha HAaXOXIeHHe reomerpuueckux Benuund JIBYTPAHHBIA YIOJI,
JIMHEMHBIN YT'OJI IBYTPAHHOI'O VIJIA. Ilnouans opTOroHaabHO MPOSKIIMH MHOIOYTOIbHIKA. CBOHCTBA MPAMOYTOIBHOTO
napajuresienumena. Teopema o AuaroHaau MpSMOYTOIbHOTO MapaIeIeTUIIEa.
15. | CummeTpusi B IPOCTPAHCTBE.
[OHATUE O CUMMETPUU B ITIPOCTPAHCTBE (LIEHTPAJIbHA S, OCEBAS, 3EPKAJIbHAS). IPUMEPbI CUMMETPUI
B OKPYXXAIOIIIEM MUPE. [NapannensHslii nepeHoc. CHMMETPHsI OTHOCUTENBHO IuTocKocTH. [Ipeobpa3oBanne MpocTpaHCTBEHHBIX
¢duryp. Busbl cuMmeTpun, n300pakeHHE CHMMETPHUH.
Pazgen 4.
Kom0unaropuka
Tema 4.1 Coaep:xanue yueOHOro MaTepuasa
DJIeMeHThI 16. | OcHOBHBIC NOHATHA KOMOMHATOPHKH BrIOOpKa 3J1eMeHTOB.

KOMOUHATOPUKH OCHOBHBIC IOHATHS KOMOWHATOPUKH, PopmyIbl. [ToodeperHbIil 1 OTHOBPEMEHHBIA BRIOOP HECKOIBKUX AIEMEHTOB W3 KOHSYHOTO
MHOecTBa POpMYJIBI YKCiIa IEPECTaHOBOK, COYETaHNH, pa3MeleHni. O3HaKOMIICHHE CO CIIOCO0aMHM pelIeHHs 3a]iayu Ha IT0/ICUeT
qucia pa3sMeLeHUH, IepecTaHOBOK, COUETaHUH.

17. | IlpakTuyeckoe 3ansitue. Perenne KOMOMHATOPHBIX 3a/1a4.
Pemenne npocreimx KOMOMHATOPHBIX 3a]1a4 METOIOM Itepebopa. Berumcienne B mpocTeHmMX cirydasx BEpOsSTHOCTH COOBITHI Ha
OCHOBE I10JICUETa YKCIIa NCXOJ0B. BhIMoiaHeHne 3a1aHnii Mo 3aaHHO TeMe, pellieHIe MPUKIAAHBIX 331a49H B 00IacTH
podecCHOHANBHOH IEeSITENFHOCTH

18. | ®opmysa 6mnoma HeloTona.
Bunom Hetotona. @opmyna 6naoma HetoToHa. MHOTOYJIEHB! OT HECKOJIBKUX IEPEMEHHBIX, CHMMETpUYecKHe MHOTrowIeHs! CBolicTBa
OouHoMuanbHBIX K03 durmentos. Tpeyronbuuk [lackais. Pemenre npukiaaHbix 3aJa4u B 006JacTi npodeccrnoHaIbHON
JICSITETIbHOCTH. .

Pasznea 5.
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Koopaunatel u

BEKTOPBI
Tema 5.1 Copep:xaHue yueOHOro MaTepuaJia
Honsitue BekTOpa B | 19.| BekTophl.
NPOCTPAHCTBeE. ITonarue BekTopa B npocTpaHcTBe. BekTopsl. Monyns BekTopa. KomnnHeapHsie BekTOphl. PaznoxeHne BeKTopa Mo IByM
HEKOJIMHEapHbIM BeKTOpaM. PaBeHcTBO BekTOpOB. Cll0JKEeHNE BEKTOPOB M YMHOKEHHE BEKTOpa Ha YHCIO.
20. | KomniianapHbie BEKTOPBI.
Komnnanaphsie BeKTOpbl. PaznoxkeHue no TpeM HeKOMILIaHAPHBIM BEKTOpaM.
Tema 5.2. Copep:xanue y4eOHOI0 MaTepHaJia
Koopaunats! u 21 | Cucrema KOOpAUHAT
BEKTOPBLI. Buns! cucrem koopauHat. JlekapToBbI KOOPAMHATHI B MpocTpaHcTBe. OnpeeneHne NpsMoyroiabHOH (eKapToBOil) CHCTEMBI
KOOpAMHAT B IpocTpaHcTse. [IpeoOpazoBanue koopauHat. KoopanHate! BekTopa. Clo)keHHE BEKTOPOB 1 yMHOXKEHHE BEKTOPA Ha
gyucno. Popmyna paccTosSHUA MEXIy AByMs Toukamu cronp3oBaHue GpopMyIbl 11l HAXOKACHHUS PACCTOSHUS MEKAY OBYMS
TOYKaMH Ha IUNIOCKOCTH, B IpocTpaHCTBEe. Moayib BekTopa. PopMyna pacCcTOSHUS OT TOYKH JI0 INIOCKOCTH
22 | IpakTyeckoe 3aHsaTHe. Ucnonb30BaHue KOOPAMHAT NPH pPellleHUH 3a/1a4
KoopnuHatsl cepeIMHbI OTpe3Ka, ATHHA BeKTopa. Vcnonbp30BaHNe KOOPAUHAT IIPU PELICHUH MaTeMAaTHYeCKUX M MPUKJIAJHBIX 3a/a4
23 | Yroa mexay BeKTOpaMHu.
Yron mexay Bekropamu. CKalsIpHOE ITPOU3BecHUE BeKTOPOB. [IpoeKkiust BEKTOpa Ha OCh, yTOJI MEKAY BEKTOPAMH, CKAJISIPHOE
MIPOM3BEICHHE BEKTOPOB.
24 | 'Yroa mexay NpsMbIMH, MeK1Y NPAMOI H II0CKOCTBIO.
Yron Mexxay IpSMbIMHU, YTOJI MEKIY IPSIMON U MIOCKOCTBIO, YPABHEHUE INIOCKOCTU
25 | IlpakTu4yeckoe 3ansiTie. Mcnosib30BaHMe BeKTOPOB NPH PeLIeHUH 32124
Vcnionp30BaHUE BEKTOPOB NIPU PELIEHUU MaTeMaTHYeCKUX U MPUKJIIaJHBIX 3a/]1a4.
Paznes 6.
Hauaua
MaTeMaTHYECKOro
aHaJu3a
Tema 6.1. Copep:xanue yueOHOI0 MaTepHaJa
HocnenoparensHoct | 26 | MocaenoBareabHocTd. CyMMHUpPOBAHHUE MOCIE10BATEIbHOCTEl
u. 3HadyeHue uiei, MeTo0B M Pe3yIbTaTOB anreOpsl 1 MaTeMaTHUECKOTO aHAJIN3a [Tl TIOCTPOCHUS MOJIeIell peabHBIX MPOIIECCOB U
CHTyaHHﬁ; pasjimiuune T’pe6OBaHHﬁ, IPEABABIIACMBIX K TOKA3aTCJIbCTBAM B MAaTCMATUKE, €CTECTBECHHBIX, COIMUAJIBHO-DKOHOMUYECKUX U
TYMaHUTApHBIX HayKax, Ha mpakTuke; CriocoOs! 3a/1aHNs ¥ CBOMCTBA YHCIIOBBIX MOCIenA0OBaTeNbHOCTEH. HaxoxaeHne 1ieHoB
nocienosarenbHocTeil. [loHATHE 0 Ipenene nocienoBaTensHOCTH. CyIIecTBOBaHHUE MIpeesia MOHOTOHHOW OTpaHUIeHHON
MOCEA0BATENBHOCTH. [IMHA OKPYKHOCTH U IIJIOIIAAb Kpyra Kak Npeaensl nociaenoBarensHocteil CyMMUpoBaHue
nocieioBarenbHocTel. beckoHeuHo yOpIBatomas reomeTpudeckas nporpeccusi u ee cymma. [loHsTHE 0 HENPEepHIBHOCTH (PYHKIINH.
TEOPEMBI O IPEJEJIAX ITIOCJIEJOBATEJIBHOCTEN. IIEPEXO/I K ITPEJIEJIAM B HEPABEHCTBAX.
27 | IlonsAiTHE 0 HENPEPLIBHOCTH (GYHKIIUH.
Haxoxnenne npousBoaHo#H 1o onpenencHuto [lonarue o HenmpepbIBHOCTH (QyHKIHH. OCHOBHBIE TEOPEMBI O HEMPEPBIBHBIX
¢yukimsx. [oustue o npexpene pyHkuuu B Touke. [ToBenenue QyHKIM Ha OECKOHEYHOCTH. ACHMIITOTHI.
28 | IloHsATHE 0 NPOU3BOAHON (PYHKUMH.

[Mpupamenne ¢pyakunu. OnpeneneHue npon3BogHOH. [ToHsTHE 0 TPON3BOAHON PYHKIMH, GPUIUIECCKUI U TEOMETPHUCCKIIA CMBICIT
npou3BoiHOH. [IponsBoHbIe OCHOBHBIX AneMeHTapHbIX GyHKuil. [IPOM3BOAHBIE CJIOXKHOU 1 OFPATHOU ®YHKIINN.
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[IpumMeHeHre TPOU3BOAHOM I IPOBEICHHS MPUOIMKEHHBIX BBIYUCICHUI, pelIeHNe 3a1a4H IPHUKIIAJHOTO XapaKTepa Ha HaXOXKICHUE
HanOOJNBIIEr0 ¥ HAMMEHBIIETo 3HaueHus. [Ipon3BoHAsI CYyMMBI, Pa3HOCTH, TIPOU3BEICHHS M YACTHOTO.

29 | IlpakTuueckoe 3ansiTue. [Ipou3BoAHbIE OCHOBHBIX 3JIEMEHTAPHBIX QyHKIHIA.
BeimonHeHue 3a1aHui Ha HaX0XKAeHHE IPOU3BOIHBIX 110 (opMynaM 1 IpaBHiIaM Julsl 3JIEMEHTapHbBIX (QYHKIHH.
30 | FeomeTpryeckuii CMbIC/ MPOU3BOIHOM
YpaBHeHHEe KacaTelbHOH K rpaduKy QYHKIHH.
31 | ®dusuyeckuii CMbICT NMPOU3BOTHONM.
HaxoxaeHne CKOpOoCTH JIJIs Iporiecca, 3ananHoro GopMyoi u rpadgukom. BTopas mpou3BoaHas U e¢ GU3NICSCKUI CMBICIT.
32 | llpu3znak Bo3pacTtanus (YObIBaHuA) PYHKIMH.
[Tpu3Hak Bo3pacranwms (yOsiBanus) Gpynkunu. Kputuueckne Touky GyHKIUH, MAKCUMYyMbl 1 MUHUMYMBI. [IpiMeHeHne npu3Haka
BO3pacTaHus ¥ yObIBaHMS (QYHKIMH ITPU MCCIICTOBAHUH (QYHKIMHA
33 | IpakTnyeckoe 3ansaTue. [loctpoenne rpaguka pyHKIMU ¢ NOMOLIBIO TPOU3BOAHOI

[TpumeHeHne MPOM3BOAHON K HCClIeIoBaHHIO (DYHKIUH U ocTpoeHuto rpadukos Mcnons3oBanue npon3BoaHbIX. Vcnons3oBanue
MIPOM3BOIHBIX MIPH PELICHUN YPaBHEHUH W HEPABEHCTB, TEKCTOBBIX, (PM3MUECKUX U TECOMETPHUIECKUX 3a7a4, HAX0XKICHIH HanOOJIBIINX
1 HauMEHbIINX 3HaueHui. IIpuMenenue npon3BoaHoi. [Ipumepsl NCNOIb30BaHUS NIPOU3BOAHOM ISl HAXOXKIECHUS HAWTy4lIero
pelIeHHs B IPUKJIAIHBIX 33Ja4ax.

Tema 6.3. Copep:xanue yue0HOI0 MaTepHaJia
IlepBooOpaznas u 34 | OnpenaesneHue NepBooOPa3HOIL.
HHTerpaj [TepBooOpazHast. OcHOBHOE CBOMCTBO 1epBooOpa3Hoii. [IpaBnia BeIYMCIICHUS IIEPBOOOPa3HBIX
35 | Tpu npaBuJIa HAXO0KAEHUS MePBOOOPA3HBIX.
Haxoxaenne nepBooOpa3HbIX M0 MpaBuiIaM U (HOpMYIIaM.
36 | IlepBooOpa3Hblie J1eMEHTAPHBIX (DYHKIMIA.
37 | llpakTuyeckoe 3ansatue. [lnomags KPpUBOJIMHEHHOH TPpaneuuu.
Boluncnenue miomanay KpUBOIMHEHHON Tpaneyu.
38 | HaTerpan. ®@opmyaa Herotona-Jleiionuna.
ITonsiTHE 00 onpe/IeIeHHOM MHTErpajie. BruuciieHne nHTerpaa.
39 | IlpuMeHeHHe HMHTerpaJa.
[Tpumeps! IprMeHeHHs MHTETpaia B pU3MKE ¥ TEOMETPHH.
Pa3znen 7.
MHoOrorpaHHUKH
Tema 7.1. Coaep:xanue yueOHOro MaTepuasa
MHOrorpaHHuKH. 40 | MHuororpanHbie yribl. MHOroOrpaHHUKH.
MsororpasHsie yriibl. MHOTOTpaHHHAKH. BBITyKITbIie MHOTOTpaHHUKH. BepmmHel, pebpa, rpaHu MHOTOrpaHHuKa. PazBepTtka Teopema
Oitnepa. PacriosHaBaHue Ha yepTekax ¥ MOAEIAX NMMPOCTPAHCTBEHHBIX (JOPM; COOTHOLICHUE TPEXMEPHBIX OOBEKTOB C MX OIMCAHUEM,
n3obpaxenneM. M300paskeHre OCHOBHBIX MHOTOTPAHHHUKOB, BHIIIOJIHEHHE YEPTEKEH 0 YCIOBHUSIM 33134 IPOCTPAHCTBEHHBIX (hOpM
41 | Ilpusma.
[Ipusma, ee ocHOBaHus1, OOKOBBIE pedpa, BBICOTa, OOKOBasi OBEpXHOCTb. [Ipsimast 1 HakioHHAs Tpu3Ma. [lnomans moBepxHOCTH
MPU3MBIL.
42 | lIpaBujabHas mpu3Ma.
[TpaBuibHAs TpU3Ma. DJIEeMEHTHI IPaBUIbHON IPU3MBI, IUIONIA b HOBEPXHOCTH MPABHILHON Npu3Mbl CHMMETpHS B IPU3ME.
43 | lpakTnyeckoe 3ansatue. [lapaanenenunen. Kyo.

Hapannenennne;[. Ky6 CI/IMMeTpI/IH B Ky6e, B IMapajjIcJICOnuneac. HaxosxieHue 351eMeHTOB U 1ioiaield. Pacno3naBanue Ha qgepTexKax
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M MOJISJISIX TIPOCTPAHCTBEHHbIE (DOPMBI

Tema 7.1. 44 | IlpakTuueckoe 3ansiTue. CedeHHsI MHOTOTPAHHUKOB 2
MHororpaHHMKH. Ceuenns MEOTOTpaHHUKOB. [TocTpoerne ceuennii. CeueHne mpu3Mbl, Ky0a, mapajuienenuneia
45 | lIupamuaa 2
[Mupamuna, ee ocHOBaHuEe, OOKOBBIE pedpa, BEICOTa, O0KOBas MoBepXxHOCTh. CeueHne nupamupl. CeueHuss MHOTOIpaHHUKaA.
[TocTpoenue ceueHui.
46 | TpeyroabHasi nUpaMujaa. 2
TpeyronpHas mupamMmaa, pacro3HaBaHue Ha YepTeKaxX U MOJACISIX MPOCTPAHCTBEHHBIX (POPM; COOTHOIIEHHE TPEXMEPHBIX 00BHEKTOB C
UX ONHCaHueM, n300paxkenueM. M300pakeHre OCHOBHBIX MHOTOTPAHHUKOB, BEITIOTHEHHE YEPTEKEH M0 yCIOBUSM 33129
MIPOCTpaHCTBeHHBIX (hopM. HaxokaeHue mioniaaei.
47 | IlpakTuyeckoe 3ansitue. [IpaBuiabnas nmupamuja. 2
[IpaBunbHas nupamuaa. Onpeaenenre MpaBWIbHON MUPaMUIbI, OCHOBHBIE dJIEMEHTHI U MOHATUS. HaxoxaeHue miomazaeit u
asieMeHTOB. CHMMETpHsI B IHpaMuie.
48 | YceuéHHas nUpaMuaa. 2
OmnpeneneHne yceu€HHON MHPaMHIBI, OCHOBHBIC JIEMEHTHI U IIOHATHA. Y CeUEHHAs IPaBIIIbHAS TUPAaMH/Ia, OCHOBHBIC JIEMEHTHI U
noHsATHs. HaxoxneHne miomaneii u 3IeMeHTOB.
49 | IpexncrasiieHUe 0 NPABUJIbHBIX MHOTOTPAHHUKAX. 2
[MocTpoenne cummeTpuuHbIX Guryp. IlpencraBieHue o IpaBUIBHBIX MHOTOTPaHHUKAX (TETpasap, KyO, OKTasap, HoaeKadap U
nkocasp). Passéprka. Cummerpus B KyOe, B apajulelienuIesie, B Ipu3Me 1 nupamuse. M300paxeHre 0CHOBHBIX MHOTOI'PaHHUKOB.
[TpumMepbl cHMMETPHIA B OKpY’KaIOIIeM MHpe. DJIEeMEHTH CHMMETPUH NMPAaBIJIFHBIX MHOTOIPAaHHUKOB. Pa3BepTKH MpaBHIIBHBIX
MHOTOTrpaHHHKOB. Teopema Disepa.
Hroro 3a II cemectp, 4yacoB 102
O0s13aTeIbHON ayIMTOPHON HATPY3KHU 98
B TOM 4YHcJje IPAKTHYCCKUX 3aHATHI 26
2 Kkype, 3 cemecmp
Pazgen 8.
TeJsia U NIOBEPXHOCTH
BpallleHHs.
Tema 8.1 Copep:xanue y4eOHOr0 MaTepHaJa 2
umamnap. Konyec. 1. Huannap.
Iap u cdepa. Hummaap. OcHOBaHUE, OCh, BBICOTA, OOKOBas TIOBEPXHOCTH, 00pasyiorias, passeprka. OCEBBIE CEUEHU S 1 CEUEHU A
IMTAPAJIJIEJIBHBIE OCHOBAHUIO. TMJIMHAPUYECKHE ITOBEPXHOCTH. HaxoxaeHue miomajei u sueMeHToB. Pemenue
3a/1a4.
2. Konyec. 2
Konyc. OcHoBannsi, oOpasyromias, BeicoTa. PazBepTka. OceBble CEUSHUS U CEUEHHUsI, TIapajlieNIbHbIe OCHOBaHMIO. DJLTHIIC,
runepoona, mapadona Kak cedeHus konyca. Konndeckue moBepxaHoctu. @opmMyJibl MI0OMIAAN MOBEPXHOCTH KOHYcA.
[Trouags OOKOBOM MOBEPXHOCTH, TUIOMIAAb OJIHON MMOBEPXHOCTH.
3. YceuéHHBIT KOHYC. 2
Yceuennstit konyc. OcHOBaHUE, OCh, BEICOTA, O0KOBas moBepxHOCTh. OOpasyromas. Pa3sepTka. OceBble CEUCHUS U CEUCHUS,
napauienbabie ocHoBaHu10. Beimonmnenue ceuennii. DJIJIUTIC, TUTTEPBOJIA, TIAPABOJIA KAK CEUEHHMA KOHYCA
4. IIpakTnyeckoe 3ansaTHe. PopMy bl NJI0IIAIH IOBEPXHOCTEH YCEYEHHOI0 KOHYCA. 2
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Pemenue npukiaaHbIX 3a0a4.

5. IpakTuyeckoe 3ansatue. lllap u chepa.
[ap u cdepa, ux ceuenns. Beimonnenne ceuennii. KacarenbHas mIockocTh K cdepe. YpaBHEHHE TOBEPXHOCTH B IPOCTPAHCTBE,
ypaBHEHHE Cepbl.
6. IIpakTnyeckoe 3anaTue. Cdepa, BNUCAHHAS B MHOTOTPAHHUK U ONMCAHHAS 0KOJI0 MHOTOTPAHHHMKA H TeJI BPallleHN .
Cdepa, Brucannas B ky0. Cdhepa, BrurcanHas B Konyc, nmwmaap. Chepa, onucanHas 0KoJ10 Ky0a, IHIMHAPA, KOHYCa.
7. Paziuunble KOMOUHAIIMY MHOTOTPAHHUKOB U TeJl BpalleHusl.
[Ipu3ma, BoucanHas B uninHap. [Ipuszma, onucanHas okosao uuiuHapa. Konye, BnucanHblid B iunuHap. Konyc, onvcaHHbIN 0K0JI0
IJTMHIpA.
Pazgen 9.
N3mepenns B
TeOMeTpPHUH.
Tema 9.1 Coaep:xanue yueOHOro MaTepuasa
O0BeMbI Te 8. O0BbeM NPAMOYT0JIHLHOTO Napasijieaenumnena.
I[MOHATHUE Ob OPBEME TEJIA. O6wem u ero u3mepenue. UuTerpanpaas popmyrna oorema. CBoiicTBa 06bpeM0oB. O0BeM Kyda,
00bEM NPSIMOYTOJILHOTO TTapajlieienne 1a, Tapaiesenune a .
9. IIpakTnyeckoe 3anaTHe. O0bLEM NPAMON NPU3MBI.
dopmyia oobema npusMel. Pemienune 3ana4y ¢ ucnosnb3oBaHueM GopMys 00beMoB. O0beMbl HAKIIOHHOW TPH3MBIL.
10. | IIpakTH4eckoe 3ansitne. O0beM HUIHHAPA.
®dopmyna odbemMa mumuHaApa. Pemenue 3a1a4d ¢ MCIoJib30BaHueM (HopMyIT 00beMa IMIIMHAPA.
11. | IpakTnyeckoe 3auaTHE. POPMYJIBI 00bEMA MUPAMHU/IBI.
Dopmyrna o6béma nupaMuiel. Pemenue 3a1a4 ¢ MCIIoIb30BaHHEM (HOpMyIT 00beMa THPAMHUIBL.
12. | IIpakTHyeckoe 3anaTHE. POpMYJIBI 00BEMa KOHYCA.
Pemenne 3ana4 ¢ ucnosip3oBanueM popmyis oo0bema koHnyca. MarerpansHast hopmyiia oobeMa. Berurcienie 00beMOB HaKIIOHHON
MPU3MBbI, TUPaMUIbI  KOHYCA C IIOMOIIBIO ONPEJIeTICHHOr0 HHTerpaia. Pacyér miioniaay moBepXHOCTH C UCIIOJIb30BaHHEM (OPMYIIL.
13. | pakTnyeckoe 3anaTHE. POpPMYJIHI 00beMa IAPA U IVIOLIATU c(ephl.
Pemenwne 3ama4 ¢ ucmoyib3oBaHueM (HopMyIibl 00beMa Iapa v IIomaau cdep.
14. | ITomoOme Teu1.
ITono6ue ten. CocraBnenne otHomenus nogoodus puryp. OTHOIIEHWE OB BEMOB ITOJOBHBIX TEJI.
OTHOUICHUS IUIONIAJIeH TOBEPXHOCTEH M 00hEMOB OI00HBIX TEJ.
Paznen 10.
DJiIeMeHTbI TEOPHH
BEPOSITHOCTEH 1
MaTeMATH4eCKOi
CTATHCTHKHU
Tema 10.1 Copep:xanue yueOHOI0 MaTepHaJia
Co0bITHE, 15. | CoObITHE, BEPOSITHOCTH COOBITHUS
BePOSITHOCTH BeposITHOCTHBIN XapakTep pa3IMYHbIX MPOIECCOB  3aKOHOMEPHOCTEH OKPYKAIOIero MUpa. YHUBEPCAIbHbBII XapaKkTep 3aKOHOB
co0bITHA JIOTHKW MaTeMaTU4YeCKUX PacCyKAECHUN, UX MPUMEHHUMOCTh B Pa3JIMYHbBIX 00JIaCTsIX YesioBe4ecKol nesrensHocTH. CoObiTHE,
BEPOSITHOCTH COOBITHS, CIIOKEHUE U YMHOKCHNE BEPOSITHOCTENH. DIIEeMEHTapHBIE U CIIOXKHBIE cOOBITHS [ToHsATHE O HE3aBHCUMOCTH
cobbrtuii. BEPOJATHOCTD 1 CTATUCTUYECKAS HACTOTA HACTVYIIJIEHMUA COBBITHA.
16. | IpakTnyeckoe 3aHATHE. BeposTHOCTH COOBITHSA
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PaCCMOTpeHI/Ie CJIy4a€B U BEPOATHOCTb CYMMBbI HECOBMECTHBIX COGBITHﬁ, BEPOATHOCTH IIPOTUBOIIOJIOXKHOT'O CO6BITI/I$[. Brruucnate B
MPOCTEHIINX CIYYasx BEPOATHOCTH COOBITHI Ha OCHOBE MOJICUETA YHCia NCX0A0B. [IoHATHE 0 HE3aBHCHMOCTH COOBITHI.
JuckpeTHas cinyvaiiHas BEJIMUMHA, 3aKOH €€ paclpeneiacHust. YucaoBble XapaKTEPUCTUKU JUCKPETHOH CllydyallHOM BETMYHHBI.
[TonsiTue 0 3aKOHE OOJBIIHX YHCEL.

Tema 10.2 Copep:xanue y4eOHOI0 MaTepHaJia
IlpencraBienne 17. IIpeacraBieHue JaHHBIX (TA0JIULBI, AMATPAMMbI, FPaguUKH).
JAHHBIX (Ta0JIMIbI, [TpencraBienue qaHHBIX (TaONUIBI, UAarpaMMbl, rpauKK), TeHepalibHAasl COBOKYITHOCTb, BbIOOpKa. PaboTa ¢ nanHbIMu. AHaIU3
AUArpaMMbl, nH(pOpMALMH CTATUCTHYECKOTO XapaKkTepa. AHAIN3 pealbHbIX YNMCIIOBBIX JAHHBIX, TIPEICTABICHHBIX B BUE IUArpaMm, Ipa)uKoB;
rpaguxn) 18. | IlousTHE 0 32aYaX MATEMATHYECKOH CTATUCTUKH.
[Tonsitue o cpenneil apupmMeTHIecKoil, MeuaHe.
19. | IIpakTHyeckoe 3aHATHE. BepoATHOCTHBIC METOABI PEeLICHHS 32124,
Pemenue MPaKTUYCCKUX 3aa4d C IPUMCHCHHUEM BEPOATHOCTHLIX METOJOB.
Paznen 11.
YpaBHeHus u
HepaBeHCTBA
Tema 11.1 Copep:xanue y4eOHOI0 MaTepHaJia
PaBHOCHIBHOCTB 20. | PaBHOCHJIBHOCTH ypPaBHEHHIA.
YPaBHEHMIl U cucTeM PaBHOCHIIBHOCTB ypaBHEeHUI. OCHOBHBIEC IPHUEMBI HX pellIeHNs (BBEJCHNE HOBBIX HEU3BECTHBIX, MOACTAHOBKA).
YpPaBHeHUi 21. | IIpakTnyeckoe 3aHATHe. PellieHne palMOHAJIBHBIX YPABHEHHIA.
OCHOBHBIC TPHEMBI MX pelieHus (pa3aoKeHHe Ha MHOKHUTENH, TpadUIeCKU METON).
22. | PaBHOCHJIBHOCTb CHCTEM YPABHEHHIA.
Cucremsl ypaBHeHHH. PaBHOCHIIBHOCTB cucTeM ypaBHEHHN. OCHOBHBIE TPUEMBI PELIEHUSI CHCTEM YPaBHEHHMN: .I0ACTaHOBKA,
aredpanyeckoe CIIOKEHHE, BBEJICHUE HOBBIX IEPEMEHHBIX.
23. | lIpakTnyeckoe 3aHsTHe. Pelienne cucreM ypaBHeHH# ¢ IByMs HeM3BeCTHBIMU (IPoOCTelIle TUIIBI).
Pemenne cucrem ypaBHEHHH ¢ IBYMsI HEM3BECTHBIMU. V300pakeHHe Ha KOOPANHATHOMN IIIOCKOCTH MHOYKECTBA PELICHUH YpaBHEHUI
C IByMsI IEPEMEHHBIMH U UX CHCTEM.
Tema 11.2 Conep:xanue yueOHOro MaTepuasa
IloxazaTrenbHble, 24. | IIpakTnueckoe 3anaTHe. UppanuoHajibHee ypaBHeHHUsI.
Jorapupmmuyeckue, Pemenne nppannoHaIbHBIX ypaBHeHHH. OCHOBHBIE IPHEMBI HX PELICHHSL.
TpUroHoMetrpuvecku | 25. | Iloka3arejbHble YpaBHEHUSI.
¢ YPaBHCHHS H IToxa3zarensHble ypaBHeHUs. OCHOBHbIE TPHUEMBI UX perieHus. PelieHne ypaBHeHHH.
CHCTeMbI YPaBHeHHil | 26. | [pakTuueckoe 3ansitue. Jlorapudgmuyeckue ypaBHeHusl.
Jlorapudmuuaeckue ypaBHeHus. OCHOBHBIE IPUEMBI UX pellieHus. Perenne ypaBHeHUH.
27. | Tpuronomerpu4ecKkne ypaBHeHHs.
Tpuronomerpuyeckne ypaBHeHus.. OCHOBHBIE ITpUEMbI UX pelieHus. PerieHne ypaBHeHu.
Tema 11.3. Coaep:xanue yueOHOro MaTepuasa
Hepagencrsa. 28. | HepaBeHcTBa.
PaBHOCHIBHOCTE HEpAaBEHCTB. PelieHne cucTteM HEpaBEHCTB C OAHOM IepeMeHHoM. PaninonansHble HepaBeHCTBa. MeTon
uHTepBaNIoB. Jloka3arenscTBa HepaBeHCTB. HepaBeHCTBO 0 cpeHeM apu()METHUECKOM U CPETHEM T€OMETPUIECKOM JIBYX UHCEL.
29. | UppannoHanbHbIe HEPABEHCTBA.
WppanmonanbHele HepaBeHCTBA. OCHOBHBIE IPHEMBI X PELICHUSL.
30. | IToka3zaTeJbHbIe HEPABEHCTBA.
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[Toxa3zarenpHble HepaBeHCTBa. OCHOBHBIC IPHEMBI UX PEIICHHUS.

31. | lIpakTnyeckoe 3ansaTHE. JlIorapudpmMuuyeckre HepaBeHCTBA.

2
Jlorapugpmudeckne HepaBeHCTBA. OCHOBHBIC ITPUEMBI MX PEIICHHUS .
32. | TpuronoMmerpn4yecKue HepaBEHCTBA 2
TpuroHomerpuueckue HepaBeHCTBA. OCHOBHBIE IPUEMBI HX PEILIEHHSL.
Tema 11.4. Conep:xanue yue0HOro MaTepuasa 2
Hcnonb3zoBanue 33. | HcnoJsib30BaHMe CBOICTB M rpa)MKoB (PYyHKIMII IPU pelieHUH CHCTeM YPaBHeHUii
cBoiicTB U rpadgukos [IpumMeps! HCITOTB30BaHUS CBOHCTB M Tpa@uKoB (HYHKIHH P PEIICHIH CUCTEM ypaBHEeHUi. M300paXkeHre Ha KOOPANHATHOM
¢ysxumii npu IDIOCKOCTH MHOXKECTBA PEIICHUI CHCTEM YpaBHEHHH ¢ IByMs TIepeMeHHBIMH. VcTionp30BaHne CBOUCTB U TpaduKOB (YYHKIMH TIPH
peleHn: CHCTeM peleHny HepaBeHCTB. 300paskeHne Ha KOOPIMHATHON INIOCKOCTH MHOXKECTBA PEILICHUI HEPABEHCTB C IByMs IIEPEMEHHBIMH U HX
YPaBHEHHI 1 CHCTEM.
HEpPABEHCTB.
IIpoMeskyTouHasi aTTecTanys B (popMe IK3aMeHA 6
KoHncyabTanuu 4
Hroro 3a III cemecTp, 4acoB 76
OOs13aTenbHON ayTUTOPHOIN HArpy3KH 66
B TOM YHUCJIE MPAKTUUECKUX 3aHATUN 30
MIPOMEKYTOUHAs aTTECTAIMS - SK3aMEH 6
Bcero, yacor 236
Koncynpramm 4
O0s13aTeNbHON ayJUTOPHON HATPy3KH 226
B TOM YHUCJIE MPAKTUUYECKUX 3aHATUN 76
Ok3aMeH 6

Jl1sl XapakTepUCTUKU YPOBHS OCBOEHUS y4€OHOI0 MaTepHasia UCIONb3YIOTCS CIeqyole 0003HaYeHUs:
1- o3HaKOMUTENBHBIN (y3HABaHUE paHEee U3YUYEHHBIX OOBEKTOB, CBOWCTB);

2- penpOoyKTUBHBIN (BBIIOJIHEHUE JESITEIBHOCTH 110 00pasily, UHCTPYKLIUHU UJIH [10J] PyKOBOJICTBOM)

3- IPOAYKTUBHBIH (TUIAHUPOBAHUE CAMOCTOSATENFHOE BHIIIOJIHEHUE, PELICHUE TPOOJIEMHBIX CUTYaIIUi)
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3. YCJIOBUSA PEAVIMBALIMU TPOI'PAMMBI YYEGHOI'O IPEIMETA
3.1. TpeOoBanuss K MHHUMAJIBHOMY  MAaTepPHAIbHO-TEXHUYECKOMY
odecneyeHHIo:

Peanuzauust nporpaMMbl y4yeOHOro mnpeamera TpeOyeT Hauuyus Y4eOHOro
KaOMHETa MaTEMATHKHU.

O6opynoBaHue yueOHOTO KaOMHETa:

- TOCaJI0YHBIE MECTA M0 KOJIMYECTBY 00yJaronuxcs;

- paboyee MECTO MpenoaaBaTes;

- MCJIOBadA OOCKaA,

3.2. UudopmannonHoe odecrieueHre 00ydeHust
Ilepeyens y4eOHbIX wu3gaHuii, WMHTepHeT-pecypcoB, I0NOJHHUTEIbLHOMN
JIUTEPATYPHI

OcHogHble UCMOYHUKU:
bammakos, M. . MaTtematuka [Tekcr] : yueOHuK 1151 cTy . yupexaenuid CI10 /
M. U. bammakos. - 6-¢ u3a., crep. — M.: U1 «Akagemus», 2019. — 256 c.

Humepuem pecypcuwi:

1. http://www.exponenta.ru/educat/links/l educ.asp#0 — Ilosie3HbIE CCHITKH HA
CalThl MaTEeMaTUYECKOM M 00pa30BaTEIbHOM HANpaBICHHOCTU: YUYeOHbIE
MaTepuabl, TECTHI

2. http://www.fxyz.ru/ - UHTepakTUBHBIN CIPAaBOYHUK (POPMYJ U CBEJICHUS 1O
anredpe, TPUTOHOMETPHUH, TEOMETPHH, (PHU3HKE.

3. http://maths.yfal.ru - CrnpaBoYyHHUK COACPKUT MaTepual MO MaTEeMaTHKe
(apudmeruka, anredpa, TeOMETPUsI, TPUTOHOMETPHS).

4. allmatematika.ru - OcHoBHbIE GOpMyJIBl MO ajiredpe M T'E€OMETPUHU:

TOXKJICCTBCHHBIE npeoOpazoBaHus, IPOTPECCHH, IPOU3BOIHAS,
CTEpEOMETPHS U TIPOY.

5. http://mathsun.rw/ — Hcemopus mamemamuxu. buorpadun BeTUKHX
MaTEMaTHKOB.

6.www edu .ru/dok edu asp
7.http // www mat. September .ru
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOI'O
HNPEIMETA

KonTponb u oneHka pe3yiabTaToB OCBOEHHUS Y4eOHOTO MPEAMETa OCYIIECTBIISCTCS
npenojaBareyieM B MPOILECCEe MPOBEACHUS YUE€OHBIX U MPAKTUUYECKUX 3aHSITHUH,
TEKYIIEro U MPOMEKYTOUYHOTO KOHTPOJIS

Paszoen Pezynomamer | Buo Dopmol u Memoowvl Buo Dopma Oyenxa
u/unu 0c80eHs KOHmMpOnsi | KOHMpoas OYeHoYHo20 | uHousudya | pesyroma
mema npoepammol * cpedcmesa JIbHO20 moe
yuéma
ycnesaemo
cmu
Paznen 1 TectupoBaHue. Tecr. YueOHbIH banpnas
Tema KypHAIL. OIIeHKa
1.1.-1.2. 1 . 3HaHUN U
Texymmii N
YMCHUN
(2-5)
Pazmen 2 VYcTHEBI 1 Kontponsasl | YueOHBIiH Banpuas
Tema [IUCBMEHHBIN ONpOC. € BOIIPOCHI. JKypHal. OLICHKA
2.1.-24. 1,2 Texymii Brimonnenne 3amanue qis 3HAHUH U
MPaKTUYECKUX paboT MPaKTHIECK yMeHHN
uX paboT (2-5)
Pazgen 3 VYcrHBIH 1 Bompock! u VueOHbIit Banbuas
Tema MUCbMEHHBIN OTpoC. 3aaHus Ui | KypHAIL. OLICHKA
3.1.-3.2. 1,2 Texymuit Brinonnenue ompoca. 3HAHUU U
MIPaKTHIECKUX paboT 3amanne s yMeHH!
MPaKTHYECK (2-5)
ux pador
Paznen 4 YcTHBI 1 Bompocei u | YueOHblit BbanpHas
Tema 4.1 MHCbMEHHBIN OIpoC. 3a7aHus Ui | KypHad. OLICHKA
Brinonnenue ompoca. 3HAHUU U
12 _ | mpakTHuecKnx pabor 3amanue s YMeHHH
Texymmit MPaKTHYECK (2-5).
ux pabot
Pazgen 5 YcTHBIN B Bomnpocer u YueOHbIH banpnas
Tema MTUCHMEHHBIH OTPOC. 3aJaHus A | KypHAI. OIICHKa
5.1-5.2 1,2 Texymii Brimonuenue ompoca. 3HaHUi U
MPAaKTUIECKUX paboT 3amanue s YMEHUN
MIPAaKTHIECK 2-5)
ux pador
Paszmen 6 VYcTHEBI 1 Bompocs VueOHbIi Banpuas
Tema 12 [MCBbMEHHBIN ONpOC. 3aaHus Ui | KypHAaIL. OLICHKA
6.1- 6,3 ’ Texymii Brmonuenue ormpoca. 3HaHU U
MPaKTUYECKUX paboT 3amanue s yMeHHN
MPaKTHYECK (2-5)
ux pabor
Pasnen 7 YcTHBIN 1 Bomnpocsr u VueOHbIit Banvnas
Tema7.1 MUCbMEHHBIN OTpoC. 3alaHus U1 | KypHAIL. OLICHKA
1,2 Texymuii Beinosnnenue orpoca. 3HAHUUN U
Y MIPaKTHIECKUX paboT 3amanne s yMeHn!
MPaKTHYECK (2-5)
ux pabor
Paznen 8 1,2 Texymmii | YcTHBIN U Bompoce! u YueOHbIi banpnas
Tema 8.1 MHCbMEHHBIN OIpoC. 3a7aHus Ui | KypHad. OLICHKA
Brimonnenue ompoca. 3HaHUH U
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MIPAKTHYECKUX PabOT 3amanue s YMeHHH
MPaKTHIECK (2-5)
nxX paboT
Pa3nen 9 YcTHBIN 1 Bomnpocer u VyeOHbIit Banpnas
ema 9. MMCBMEHHBIN OMpoC. 3alaHus A | KypHAaIL. OIICHKA
T 9.1
12 Brinonnenue ompoca. 3HaHUU U
’ Tekymmid | mpakTH4YeCKuX padoT 3ananue ams yMEHUI
MIPAaKTUYECK (2-5)
uX paboT
BCP
Paznen VYcTHbI 1 Bompocst 1 | YueOnsnii | bambnas
MUCHMEHHBIH OIPOC. 3aaHus IS | KypHAIL. OIIeHKa
10
Tema 1,2 . | Bemmonnenue ompoca. 3HaHUU U
> Texymmii
.1-10. MIPaKTUYECKUX PadoT aZlaHue Jyis MEHHUIA
10.1-10 o 3
MIPaKTHIECK -
2 2-5
ux pador
Pasnen 11 YcTHBIN 1 Bomnpocer u VyeOHbIit Banpnas
M MMUCHMEHHBIN OTpoC. JTAHWS U | JKypHAIL. IIEHK
Tema ChbMe orpoc 3ama an OIIeHKa
11.1-11.4 1,2 Texymuii Brmonuenue ompoca. 3HaHUi U
Y MPaKTUIECKUX paboT 3amanue s yMeHHI
MIPAaKTUYECK (2-5)
ux pabor
YyeOHbBI DK3aMeH Bamanus g | Y4eOHBIH Banpuas
i 9K3aMeHa JKypHal. OLICHKA
npeaMeT OK3aMmeHal| | 3HaHUU U
e IIpomexyTt s o
1,2 . MOHHAsI yMeHUI
OYHBIN
BeZOMOCTh | (2-5).
3a4eTHBIC
KHIKKH
3VH *
1 — 3HaHus
2 - yMeHHud
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OLEHKA OCBOEHMUS OBYYAIOIIUMUCS ITPOT'PAMMBI B YACTHU
JOCTUXEHUSA JIMYHOCTHBIX PE3VYJIBTATOB

Kon
JIMYHOCTHBIX
pesyapTaron MeToabl n3MepeHus
Kpurepun JIP o
noxasareJieit JIP

peanu3anuu

MpOrpaMMbl
JleMoHcTpanmst mHTEpeca K Oyaymieit mpodeccuu; Ompoc
[TonoxurenbHass  AMHAMUKA B OpPraHM3alUU | AHKETHMPOBAHUS
COOCTBEHHOM yueOHOM JeSITeNIbHOCTU no | Konkypcel mpodmactepcTBa
pe3yiabTaTaM  CaMOOLIEHKH,  caMoaHanu3a U | TBopueckue  3agaHuid |
KOPPEKIIHH €€ Pe3yIbTaTOB; aHaJIN3 WX BBITOJHCHUS
[IposiBnenue BbIcoKonpodeccuoHabHOW TpyaoBo# | TecTupoBaHUsS — pa3IMYHOTO
aKTHBHOCTH; BUJIA
VYdacTue B UCCIeI0BaTeIbCKON U MPOEKTHOW padote; | MHauBuayanbHble 6eceabt

JIP 4 YdactHe B KOHKypcax  NpoQeCCHOHATHLHOTO

MacTepcTBa, OJIMMITHAIaX o npodeccun,
BUKTOpPUHAX, B IPEIMETHBIX HEIENAX;
KoHcTpykTuBHOE  B3aUMOJCWCTBHE B  y4eOHOM
KOJUICKTHUBE/OpuUrase;

[IposiBnenue KynbTypbl MOTpeOieHus uHpopmanuu,
YMEHMI W HAaBBIKOB ITOJIb30BaHUSA KOMIIBIOTEPHOM
TEXHUKOW, HaBBIKOB OTOOpa M  KPUTHYECKOTO
aHanu3a WHQOpPMAIUHA, YMEHHUS OPUEHTHPOBATHCS B
MH()OPMAITMOHHOM MPOCTPAHCTBE.
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