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1.HEJIN U 3AJAYU OCBOEHUA JUCHUIIJINHBI
IeasasMu OCBOCHUS JUCLMIUIMHBI «MaTeMaTHKa» SBIISIETCS:

- (QopmupoBaHuE MpEACTAaBICHUN O MaTeMaTHKEe, KaK YHUBEPCAaJbHOM S3bIKa HAYKH, CPEICTBE
MOJICTTMPOBAHUS SIBJICHHUI U MTPOIIECCOB, 00 UACIX U METOJaX MAaTEMATHKH;

- pa3BUTHE JIOTUYECKOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOPaKEHUS, aIrOPUTMUYECKOM
KyJIbTYPbl, KpUTUYHOCTH MBIIUICHUS HAa YpPOBHE, HEOOXOMUMOM JJisi OOYYEeHHS 1O COOTBETCTBYIOIICH
cnermanbHocTH  38.02.01 DkxoHomMuka wu OyxraiaTepckui ywer (1o oOTpacisaMm), B Oyaymen
npodeccHoHABHOM IeSATENHHOCTH;

- OBJIaJICHWE MaTeMaTUYECKUMHU 3HaHUAMU U YMEHUSMHU, HEOOXOJUMBIMU B TOBCEIHEBHOM JKU3HM,
JUIS M3Y4YEHHS WIKOJIBHBIX €CTECTBCHHOHAYYHBIX JHUCHUIUIMH HAa 0a30BOM YPOBHE, IUIS TOTYYCHHS
oOpazoBaHus B 00JaCTAX, HE TPEOYIOMIMX YIITyOJICHHON MaTeMaTHYeCKON MOATOTOBKH;

- BOCIIUTAaHUE CPEACTBAMHU MATEMATHUKH KYyJbTYypbl JIMYHOCTU: OTHOIICHHS K MaTeMaTHKE Kak
gacTh OOIIEYeIOBeUeCKON KyJIbTypbl: 3HAKOMCTBO C HCTOPHEH pa3BUTHUS MaTEeMaTHKH, SBOJIOIHEH
MaTeMaTHYECKUX UJIeH, TOHUMAaHUs 3HAYUMOCTH MaTeMAaTHUKH JIJIsl OOIIECTBEHHOTO MpoTrpecca.

3agayamMM OCBOEHUS TUCIUIUTUHBI «MaTeMaTHKa SBISIIOTCS:

- CHCTEMaTH3UpOBATh CBEJEHUS O YWCIAX; W3YYUTh HOBHIC BUJBl YHCIOBBIX BBIPAKCHHHA H
(opmyu;

—  COBEpIICHCTBOBATh NPAKTHUYECKHE HABBIKM M BBIUUCIUTEIBHYIO KYJIBTYPY, PACIIUPHUTH H
COBEpIICHCTBOBAThH alireOpanyeckuii anmnapar, copMUpPOBaHHBIA B OCHOBHOM ILIKOJIE M €r0 MPUMEHEHHE
K PEIICHHI0 MaTeMaTHYEeCKNX U HEeMAaTeMaTHIeCKUX 3a/1ay;

-  pacHmMpuTh M CHCTEMaTHU3UpOBaTh OOIIMEe CBeACHHUS O (QYHKIUSAX, IOMOJHEHHE Kiacca
M3ydaeMbIX (YHKIUH, WLUTIOCTpAIMs MIHPOTHl MPUMEHEHHs (QYHKIWN IS OMHCAHUA W W3YYCHHS
pealbHBIX 3aBUCUMOCTEH;

-  H3YYUTh CBOWCTBA MPOCTPAHCTBEHHBIX TeN, (POPMHPOBATH YMEHUS NPUMEHSTH IMOyYCHHBIC
3HAHUA JUISI pEIICHUs TPAKTUYECKHUX 3a/1a4;

- pa3BHBATh MPEJCTABICHHUS O BEPOSITHOCTHO-CTATHCTUYECKUX 3aKOHOMEPHOCTSIX B OKPYIXKAIOIIEM
MHpE, COBEPIICHCTBOBATh UHTEJUIEKTYaJIbHbIC U PEYEBbIE YMEHHUS IIyTEM 00OrallleHus MaTeMaTu4ecKoro
SI3bIKA, PA3BUTHUS JIOTHUECKOTO MBIIUICHNUS,

-  TO3HAKOMHUTBHCS C OCHOBHBIMU UECSMHU M METOJIaMU MaTEMaTUYECKOT0 aHalIn3a.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

Huctunnuaa «MaTemaTtukay BXOIUT B 00s3aTENbHYI0 YacTh 00IIe00pa30BaTENLHOTO IIHKIA
(yrny6nennsiii ypoBenb) (OAI1.01)u HaxomuTcst B JTOTUYECKOW M CTPYKTYPHO-METOIUYECKON CBS3U C
npyrumu gactamu OITOIL.

[IpenmeTHas 06J1aCTh TUCIHMITIMHBI — « MaTeMaTHKa 1 UHPOPMATHKa.

Jucuunnuaa «MaTemMaTnkay OCBauBaeTCs Ha yriayOJIeHHOM YPOBHE.

CtpykTypHO aucuuiuinHa «MareMaTHKa» BKITIOYaeTpa3Ienbl«Anredpa u Hayaaa MaTeMaTHIeCKOTro
aHanmzay, «['eomerpus», « BeposSTHOCTh U CTATUCTUKAY.

MexnpeameTHsie cBsi3u: nHpopmarrka, maremaruka (EH.01), crarucruka.

TpeboBaHus K BXOJHBIM 3HAHUSM, YMEHHSIM U KOMIIETCHITUSAM CTYACHTa (OPMUPYIOTCS HA OCHOBE
MpOrpaMMbl OCHOBHOT'O 00IIIeT0 00pa30BaHuUs.

3.IINTAHUPYEMBIE PE3YJIbTATHI OCBOEHHUSI YYEBHOM JJUCIHUIIJINHBI

OcBoenue cojepxaHus y9eOHOW NUCHUIUTHHBI «MaremaTtuka» 00ecrednBaeT JOCTIKCHUE CIETYIONUX
pe3yIbTaTOB:

a) IUYHOCMHBIX.

- UHTEpEC K pas3IuyHbIM cdepamM Npo(ecCHOHANTBHON NEeATENFHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp OyayIIei mpodeccruu u peaan30BhIBaTh COOCTBEHHBIC JKU3HEHHBIC MIaHBL;

- TOTOBHOCTb U CITOCOOHOCTB K 00pa30BaHUIO U CaMOOOpa30BaHUIO HA MPOTSHKCHUH BCEH KU3HU,

- OCO3HAHHME IICHHOCTH HAy4HOU [EeATEIbHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOCKTHYIO U
UCCIIEI0OBATEIBCKYIO IEITELHOCTh HHINBUIYALHO U B TPYIIIIE.

0) memanpedmemHabiXx:



- BBISIBJISITH  KayeCcTBa, XapaKTEPUCTUKM MAaTEeMAaTUYECKUX TIOHATUH U OTHOLIECHUM MEXIy
MOHITHSIME;, (OPMYITUPOBATH ONPEACTCHIS TTOHSITUH;

- YCTaHABIMBATh CYIIECTBEHHBIM TNpU3HAK KIAcCU(PUKALMK, OCHOBaHUSA [UIsi OOOOLIECHUS U
CpaBHEHUS, KpUTEPUU TTPOBOJAUMOTO aHAIIN3A;

- BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, MPOBOAUTH aHAJIOTUU, BCKPBIBATh B3aUMOCBS3H U
npoTuBopeuns: B (akTax, MAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSAX; MpEAJaratb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHI;

- BOCIIPUHUMATH, (OPMYIHUPOBaTh H MPEoOpPa3oBBIBATH  CYXKIEHHUS: YTBEPAUTEIBbHBIE U
OTpHIIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOLIHE; YCIOBHBIE;

- JeNaTh BBIBOJABI C MCIOJIb30BAHWEM 3aKOHOB JIOTUKH, JACIYKTUBHBIX ¥ HMHIYKTHBHBIX
YMO3aKJIIOYEHU, YMO3AKITIOUCHUH 110 aHAJIOTHH;

- MPOBOJUTH CAMOCTOSITEIHHO J[OKA3aTEIbCTBA MAaTEMaTHYECKUX YTBEPKIACHHWM (MPSAMBIE U OT
MIPOTUBHOT0), BBICTpaWBaTh apryMEHTAallMI0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBHIBATH
COOCTBEHHBIE CY>KJICHUS U BHIBOBI;

- BBIOMpATh CTHOCOO pemieHus y4eOHOW 3amaud (CpaBHUBATh HECKOJBKO BapHAHTOB pEIICHUS,
BEIOMpaTh HarboJiee MOIXO AN C YYETOM CaMOCTOSITEIEHO BBIJICTICHHBIX KPUTEPHEB).

- HCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKII MHCTPYMEHT ITO3HAHMS;

- dbopMyIHUpoBaTh BOMPOCH], PUKCUPYIOLIUE MPOTUBOPEUHUE, MTPOOIIEMY, YCTAHABINBATHL UICKOMOE H
naHHOe, OPMUPOBATH THIIOTE3Y, APIYMEHTHPOBATH CBOIO MO3ULINIO0, MHEHHE;

- MIPOBOJUTH CaMOCTOSITEIPHO CIUIAHUPOBAHHBIN KCIIEPUMEHT, UCCICIOBAHUE 10 yCTAHOBJICHUIO
0COOEHHOCTEN MaTeMaTH4ecKoro 00beKTa, MOHATHUS, IPOLEAYPHI, 10 BBISIBICHUIO 3aBUCUMOCTEN MEXKIY
00BEKTaMU, MIOHSATUSMH, MPOIIETYPAMHU, UCTIOIH30BATh PA3TUIHBIC METOJIBL;

- CaMOCTOSITENIbHO  (pOpMYIUPOBAaTH O00O0OIIEHUST W BBIBOABI IO pe3yJbTaTaM IPOBEACHHOTO
HAOIIIOJICHUSI, HWCCIICIOBaHMs, OILIEHWBATh JIOCTOBEPHOCTh IIOJNYYCHHBIX pPE3yNbTAaTOB, BBIBOJOB H
000011eHHH, TPOTHO3UPOBATH BO3MOKHOE UX PAa3BUTHE B HOBBIX YCJIOBHSIX.

- BBIOMpaTh WHGOPMAIIMIO U3 UCTOYHUKOB PA3IMUHBIX TUIIOB, aHAIM3UPOBATh U HHTEPIPETHPOBATH
MH(GOPMALIMIO PAa3IUYHBIX BHJIOB M (OpPM MPEICTaBICHUS;, CUCTEMATH3UPOBATH M CTPYKTYpPHUPOBATH
MH(pOpMAIINIO, IPEACTABIATH €€ B Pa3InYHbIX (hopMax;

- OLICHUBATh HAJEKHOCTh HH(POpPMAIMM MO CAMOCTOSITENIbHO CGHOPMYIUPOBAHHBIM KPUTEPUSIM,
BOCIIPUHUMATH €€ KPUTUYECKHU;

- BBISBJIATH JAePUUUTHI HMHQOpPMAIMK, JaHHBIX, HEOOXOAMMBIX [UJIsi OTBETa HA BOMNPOC M IS
pelIeHNUs 3a/1a4H;

- aHaJIM3UPOBaTh HMH(OpPMAINIO, CTPYKTYPHUPOBATH €€ C IOMOIIBI0 TAaOJIUI] U CXeM, 0000IaTh,
MOJICTTUPOBATh MATEMAaTHYECKHU: JIeJaTh YEPTEKHU W KPATKHE 3alHMCU 10 YCIOBHIO 33/a4d, OTOOpaxaTh
rpau4ecKu, 3aUChIBATh C TOMOIIBIO (HOPMYIT;

- dbopMynupoBaTh TMpsiMbIE W OOpaTHBIC YTBEPKICHUS, OTPHUIIAHHE, BBIBOJUTH CIIEACTBHS,
pacrno3HaBaTh HEBEPHBIE YTBEPKACHHUS U HAXOJUTh B HUX OLIHUOKHU;

- MPOBOJUTH MAaTEMaTHYECKHE SKCIIEPUMEHTHI, pellaTh 3a/ladl HCCIEeI0BaTEIbCKOTO XapaKTepa,
BBIIBUTATh IPENIOJIOKEHUS], OKa3bIBaTh WM ONpPOBEPraTh HUX, MPUMEHSS WHAYKIHIO, NETYKIIHIO,
aHAJIOTHUIO, MATEMATHYECKHE METO/IbI;

- CO3/aBaTh CTPYKTYpPUpPOBAHHbIE TEKCTOBbIE MaTepHalibl C HCIONb30BAaHHEM BO3MOKHOCTEH
COBPEMEHHBIX NPOTPAMMHBIX CpPEACTB M OOJNAYHBIX TEXHOJOTWH, HCIOJNB30BaTh TaOJIUYHBIC OAa3bl
JaHHBIX;

- UCIIOJIb30BaTh KOMITBIOTEPHO-MAaTEMATHUYECKHE MOJIENH MJI aHalu3a OOBEKTOB U IPOIIECCOB,
OLICHUBATh a/IEKBAaTHOCTh MOJIEIN MOJEIHUPYEMOMY OOBEKTY WM MPOIECCy; MPEACTABIATh PE3yJIbTAThI
MOJICTTUPOBAHUS B HATJISTHOM BHJIE.

B) NpeOMemHbIX.

- BJIQJICHUE METOJIaMHU JOKa3aTeNbCTB, aJrOpPUTMaMU pEIIeHUs 3anad; yMeHue (HopMmyraupoBaTh
OTpe/ieNICHUsI, aKCUOMBI U TE€OPEMBI, IPUMEHSTh WX, MPOBOJUTH OKA3aTelIbHbIE PACCYKICHUS B XOJE
pelIeHus 3a/1a4;

- YMEHHE OIEpUpOBaTh MOHATUSMU: CTENEHb YHCIA, JIOTapu(M YHCIa; YMEHHE BBIOJIHAThH
BBIYHCIICHHE 3HAYCHUI U TIPeoOpa3oBaHus BRIPAKEHUN CO CTENCHIMH U JorapudMamMu, mpeoOpa3oBaHUs



IpOOHO-paMOHATBHBIX BBIPAKCHUH;

- YMEHUE OINEpPHpPOBATh MOHATUSMHU: PpaAlMOHAIbHBIC, UpPpalMOHAIbHBIE, II0Ka3aTEeNIbHBIE,
CTENEeHHBIE, JOrapu(MUIECKHE, TPUTOHOMETPHUYCCKIE YPAaBHEHHS U HEPABEHCTBA, X CHCTEMBI,

- YMEHUE OINEpHpOBATh MOHATUSAMHU: (QYHKUUS, HeNpepbiBHAs (QYyHKIUS, MPOU3BOIHAS,
nepBooOpas3Hasi, ONpe/eICHHBI MHTErpaj; YMEHHE HAaXOAUTh MPOHM3BOAHBIC 3JIEMEHTAPHBIX (DYHKIHH,
UCTOJIB3Yys CHPAaBOYHBIC MaTE€pHaibl; HCCIEI0BATh B MPOCTEHIINX CIy4asx (PyHKIUH Ha MOHOTOHHOCTb,
HAXOJUTh HAWOOJbIINE W HAWMEHBIIME 3HA4YCHUs (QYHKIMH; CTPOUTh TpadUKd MHOTOWIEHOB C
MCTOJIb30BAHUEM allapara MaTeMaTHUYEeCKOTO aHalu3a; MPUMEHSATh MPOU3BOJHYIO MPH PEIICHUH 3a7ady
Ha JIBIDKCHHE; PEeIIaTh NMPAKTUKO-OPHEHTHPOBAHHBIC 337a4l HAa HauOOJbIINE W HAUMCHBIINE 3HAYCHHS,
Ha HaXxO0XJIEHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- yYMEHHE OIIEPHPOBATh MOHATUSAMHU: pallMOHANbHAs (YHKIM, TOKa3aTenbHas QYHKIHS, CTeTIeHHAs
¢byHkuus, norapudmudeckas QyHKIHS, TPUTOHOMETpUYECKHe (DYHKIUH, OOpaTHbIe (YHKLIHHU; yMEHUE
CTPOUTH TpauKH W3YYCHHBIX (QYHKIUH, HCIONB30BaTh TIpadUKH MpPH HM3YYCHUH MPOIECCOB H
3aBUCUMOCTEH, TpU pEIIeHUM 3a1ad U3 JAPYIHX Y4eOHBIX NPEIMETOB M 3a7ad U3 pealbHOW JKU3HU;
BBIpaKaTh (POPMyJIaMH 3aBUCHMOCTH MEXIY BEJIMUYNHAMU;

- YMEHHUE pelaTh TeKCTOBBIC 33/1a4K PAa3HBIX THUIIOB (B TOM YMCIIE€ HA MPOLEHTHI, TOJU U YacTH, Ha
IBWXKEHHE, paboTy, CTOMMOCTh TOBApOB M YCIYT, HAJIOTH, 33Ja4l U3 O0JACTH yNpaBJICHHUS JTHYHBIMUA U
CceMeHHBIMU (DMHAHCAMU); COCTABJISATH BBIPAXKECHUS, ypPAaBHEHHUS, HEPABEHCTBA M MX CUCTEMBI IO YCIIOBHUIO
3a7a4M, UCCIIEA0BATh MOIyYEHHOE PELICHUE U OIICHUBATh PABAOIOA00HOCTh PE3YJIFTATOB;

- YMEHUE ONEpUpOBaTh MOHATUSAMHU: CpelHee apuUpMeTHdYecKoe, MeAuaHa, HaubOoibliee U
HavMeEHbIee 3HAYCHUs, pa3Max, JUCIIEPCHs, CTaHJapTHOE OTKJIOHEHHE YHCIOBOrO Halbopa; yMeHue
U3BIIEKaTh, HHTEPIIPETHPOBATh HHPOPMALIUIO, MIPECTABICHHYIO B Ta0/IMIaX, HA JUarpaMmax, rpapukax,
OTpPaKaIOIIyI0 CBOMCTBA pEajbHBIX MPOIECCOB W SBICHUH; MPEACTAaBIATh MH(OOPMALMIO C MOMOIIBIO
TaOJUI] U JMarpaMM; UCCIIE0BaTh CTATUCTUYECKUE JJAHHbIE, B TOM YHUCIIE C IPUMEHEHUEM TpapruecKuX
METOJIOB U 3JIEKTPOHHBIX CPEJCTB;

- YMEHUE ONEepUpOBaTh MOHATUSAMH: CIy4YalHBIH ONBIT M CIydaifHOE€ COObITHE, BEpOSTHOCTh
CIly4allHOTO COOBITHS; yMEHHE BBIYHCISATH BEPOSTHOCTh C HMCIHOJIB30BAaHHEM TpadUUecKUX METOJIOB;
IPUMEHATH (DOPMYJIIBI CIIOKEHHUS M YMHOKEHUSI BEPOSTHOCTEH, KOMOMHAaTOpHBIE (DaKkThl U (HOPMYIIBI IPU
pEUICHUH 3a/1a4; OIICHUBATh BEPOSITHOCTH pEajbHBIX COOBITHH; 3HAKOMCTBO CO CIIyYalHBIMHU
BEJIMYMHAMHU; YMEHHE NPUBOAUTH MPHUMEPHl IMPOSBICHUS 3aKOHA OOJNBLIMX YHUCENl B MPHUPOJHBIX U
OOIIECTBEHHBIX SIBIICHUSAX;

- YMEHHUE ONEepUpOBaTh NOHATHUSAMH: TOUYKA, IpAMasi, MJIOCKOCTb, IPOCTPAHCTBO, IBYTPAHHBIA YTOJI,
CKpEIIMBAIOIIUECs IMpsSMble, MapajUIeIbHOCTh M MEPIEeHANKYJISIPHOCTh NPSAMBIX M IIOCKOCTEH, Yol
MEXIY MPSIMBIMH, YTOJI MEXY MPSIMON U TIIOCKOCTBIO, YTOJI MEXIy IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU
70 TITIOCKOCTH, PACCTOSIHUE MEXIY HPSMBIMH, PACCTOSHUE MEXIY IUIOCKOCTSIMH; YMEHHE HCIIOIb30BaTh
IOpU peIIeHUH 33734 HM3Y4YeHHbIEe (AKTBI M TEOPEMBbl IJIAHUMETPUHU; YMEHHE OLIEHUBATh pPazMepbl
00BEKTOB OKPYKAIOIIET0 MHUPA;

- YMEHUE  OINEpUpPOBaTh  TMOHATHSAMH: MHOTOTPAaHHHK, CEYEHHE MHOTOTpaHHHMKa,  KyO,
napaJulesenure], pu3Ma, mupamMuaa, GUrypa u moBepxXHOCTh BpalleH!s, IWIMHAP, KOHYC, map, chepa,
ceueHHs (UTYpbl BpaLIeHMsA, IUIOCKOCTh, Kacaromascs cdepbl, NUINHIPA, KOHYyca, IUIOMAb
MOBEPXHOCTH THPAaMHU/bI, TIPU3MBI, KOHyCa, IMIMHAPA, IUIomaas chepbl, 00beM Ky0Oa, MpsIMOYTOJIEHOTO
napaiesienunesa, MMpaMuIbl, PU3MBI, IIMIUHAPA, KOHYCa, 1apa; yMEeHHe H300pakaTb MHOTOTPAaHHUKHU
Y TIOBEPXHOCTH BPAIICHHUS, UX CEYCHUS OT PYKH, C TOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB H 3JIEKTPOHHBIX
CPEACTB; yMEHHE pAaclo3HaBaTb CHMMETPHIO B MPOCTPAHCTBE; YMEHHE PACIO3HABATh MPaBUIIbHBIC
MHOTOTPaHHHKH;

- YMEHUE ONEepUpOBaTh MOHATUSAMH: JBI)KEHHE B NPOCTPAHCTBE, IMOJOOHBIE (QUIYypHl B
IPOCTPAHCTBE; MCIOIb30BaTh OTHOLICHUE IUIOMIACH IMOBEPXHOCTEH M 00BEMOB MOJOOHBIX (HUTYp HpH
pelLIeHUHN 3a7a4;

- YMEHHE BBIUHCIATh TEOMETPUYECKHE BEIMYMHBI (JUIMHA, YTojl, IUIOMAab, O0beM, IUIOMAab
MOBEPXHOCTH), UCHIOJIB3Ys N3yUYEeHHBIC (POPMYIIBI U METOIBI;

- YMEHHE OIEepHpOBaTh IMOHATHSIMHU: HPSAMOYTOJbHAS CHCTEMa KOODJMHAT, KOOPAWHATHI TOYKH,
BEKTOp, KOOPAMWHATHI BEKTOpa, CKAISIPHOE MPOM3BEACHUE, YTOJ MEXAy BEKTOpaMH, CyMMa BEKTOPOB,



MPOM3BEACHNE BEKTOpa HA YHCIO; HAXOAUTh C MOMOIIBIO M3YYEHHBIX (OPMYJI KOOPAMHATHI CEPEeNUHBI
OTpE3Ka, PACCTOSHUE MEXy ABYMS TOUKAMMU;

- yMEHHE BbIOMpaTh MOAXOMALINN HW3YYEHHBIH METOJH JJsi pelIeHHus 3aJaud, pacro3HaBaTh
MaTemMaTHueckue (akThl U MaTeMaTUYEeCKHEe MOJETH B TPUPOIHBIX U OOIIECTBEHHBIX SBJICHHUSX, B
HWCKYCCTBE; YMEHHE TMPUBOAUTH MPUMEPHI MATEMATHYECKUX OTKPBITUH POCCUMCKOW W MHUPOBOM
MaTeMaTUYECKON HAyKH.

- YMEHHE ONEpUpPOBATh MOHATHAMM: OIpEIeNieHHe, aKCHUOMa, Teopema, CIIEJCTBUE, CBOHCTBO,
IIPU3HAK, JI0Ka3aTeIbCTBO, PABHOCHIBHBIE (OPMYJIHMPOBKH; yMeHHE (GOpPMYIMpOBAaTh OOpaTHOE U
MPOTHBOIOJIOXKHOE YTBEpXKIEHHE, NPUBOAUTH MPUMEPHl M KOHTPHPUMEPHI, HCIIOJIB30BaTh METO]
MaTeMaTHYeCKOM MHAYKLUH; IPOBOAUTH 10Ka3aTelbHbIE PACCYKICHHs MIPHU PELICHUM 3ajjad, OLICHUBATh
JIOTHYECKYIO MPABUIBHOCTh PACCYKICHU;

- YMEHHUE ONEpHpPOBATh MOHATUAMU: MHOXKECTBO, IOJMHOXKECTBO, ONEpAlMd HaJ] MHOXECTBAMU;
YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar JUis ONHCAaHUS pPEalbHBIX IMPOLECCOB U
SBJICHUH, Y IIPYU PELLICHUHU 3aJa4, B TOM YHUCJIE U3 JPYTUX yU4eOHBIX PEAMETOB;

- YMEHHE ONEepUpOBaTh MOHATUAMU: rpad, CBsA3HBIA rpad, aepeBo, LUKI, rpad Ha IUIOCKOCTH;
yYMEHHE 33aBaTh U ONMCHIBaTh I'padbl Pa3IMYHBIMKM CIIOCOOAMU; HMCIIOJIB30BaTh Ipadbl MpHU peLICHUN
3ajau;

- yMeHHe CBOOOIHO ONEpUPOBATh MOHATUAMU: COUETaHUE, IEPECTAHOBKA, YUCIO COUYETAHUHN, YUCIIO
NEpeCcTaHoOBOK; OMHOM HpIOTOHA; yMeHHE NPUMEHSTh KOMOMHATOpHBbIC (DAKThl M PACCYXKICHHUS IS
peleHus 3a1a4;

- YMEHHUE OINEepPHPOBATh MOHATUAMHU: HATYpPaJbHOE YHCIO, LEJI0E YHCIO0, OCTAaTOK IO MOJYIIIO,
palMoOHAIBbHOE YHCJIO, MPPALMOHATIBHOE YHCIIO, MHOXKECTBA HATYpaJbHBIX, LEJbIX, PALMOHAIBHBIX,
JeUCTBUTENBHBIX YHCEN; YMEHHE HCII0JIb30BaTh MPU3HAKU JIEIUMOCTH, HAUMEHBIINNA OOIIUI AeTUTeNb U
HalMeEHblIee o0lee KpaTHOE, alropuTM EBKInAa npu pelieHuH 3ajad; 3HAaKOMCTBO C pa3iIMYHBIMHU
MO3UIIMOHHBIMH CUCTEMaMH CUMCIICHHS,

- yMEHUE CBOOOJHO ONEpPHPOBATh IOHATUSAMHU: CTENEHb C LEJIbIM IIOKa3aTeJIeM, KOpPEHb
HATypaJbHOMH CTENEHH, CTENEHb C palMOHAJBHBIM IIOKa3aTeleM, CTENeHb C JCHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKa3aTeleM, Jorapu(M 4uciia, CHHYC, KOCHHYC U TAHI'€HC IIPOU3BOJIBHOIO YNCIA;

- YMEHHE ONEpUpPOBaTh MOHATHAMH: TOXIECTBO, TOXKICCTBEHHOE IpeoOpa3oBaHKE, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMAa YPABHEHUN M HEPABEHCTB, PAaBHOCWIBHOCTb YPABHEHUI, HEPABEHCTB U CUCTEM,
panroHaIbHbIE, uppalnroHaibHbIC, NoKa3aTeJbHbIE, CTETICHHBIE, JorapupmMuIEcKue,
TPUTOHOMETPUUYECKUE YPAaBHEHMs, HEPABEHCTBA U CHUCTEMBI; YMEHHE pellaTh ypaBHEHUs, HEPABEHCTBA U
CHCTEMBI C IOMOIIBIO PA3IMYHBIX IPUEMOB; PEIIaTh ypPaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPaMETPOM;
IPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMbI JJIs PELICHUs MaTeMaTHYECKUX 3aJad M 3a7ad U3
pa3nuYHBIX 001acTel HAYKH U PEeaTbHOM KU3HH,

- yMeHHEe CBOOOHO ONEpUPOBATh MOHATUAME: rpaduk GyHKIMH, oOpaTHas (PYHKITHS, KOMIIO3HUITUS
byHKuMd, nuHetHAas (QyHKIUA, KBaapaTUYHas (QYyHKIUS, CTENEHHas (yHKIHMS C LEJIBIM IOKa3aTeseM,
TPUTOHOMETPUUYECKUE (YHKLUHU, OOpaTHbIE TPUIOHOMETPUYECKHE (YHKLMH, IIOKa3aTelbHas U
norapupmuueckass (YHKIHH; yMEHHE CTPOUTh TIpadukd (YHKIMHA, BBIIOIHATH IpPeoOpa3oBaHUs
rpaukoB PyHKITHI;

- YMEHHE UCIONb30BaTh Tpapuku (GYHKUMH A H3yYeHHs] NPOLIECCOB U 3aBHCUMOCTEH INpu
pelieHnH 3ajad4 M3 JpPYruxX Y4YeOHBIX NpPEAMETOB M M3 PpealbHOM JKU3HU; BbIpaXkaThb (OpMyIaMu
3aBHCUMOCTH MEXy BeTUUYNHAMH;

- yMeHHEe CBOOOJHO ONEpPHUPOBATH IMOHATUSAMHU: YETHOCTb (DYHKIHUH, NMEPUOAMYHOCTh (DYHKIHH,
OrPaHUYEHHOCTH (DYHKIIMH, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM (PYHKLNH, HAUOOJbIIeE 1 HAUMEHbILIEE
3Ha4yeHus1 QYHKIMU Ha IPOMEKYTKE; YMEHNE IPOBOAUTH UCCIEI0BaHUE (QDYHKIIUH;

- YMEHHE HCIOJb30BaTh CBOMCTBA M TpaduKu (PYyHKIMIA A pelieHus ypaBHEHUH, HEPAaBEHCTB U
3a/1a4 C mapaMmeTpaMu; H300paxaTh Ha KOOPAWMHATHOM IJIOCKOCTH MHOYKECTBA PEIICHH YpaBHECHH,
HEPaBEHCTB U UX CHCTEM;

- yMEHHEe CBOOOJHO  ONEpUPOBaTh MOHATUAMM:  IOCJIEIOBAaTEIbHOCTh,  apupMeTHYecKas
nporpeccusi, reoMeTpuYeckas Mporpeccusi, OSCKOHEYHO YyObIBaroIlasi reoMeTpuYeckas IpOrpeccus;



yYMEHHE 337aBaTh M10CIE0BATEIBHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (HOPMYIT;

- YMEHHE ONEpUPOBATh MOHATUSMHU: HEMPEPHIBHOCTH (YHKLIMHU, aCUMOTOTH rpaduka (yHKIHH,
mepBasi ¥ BTOpasi NPOM3BOAHAS (YHKIMH, T'€OMETPUYECKHMH M (PHU3NYECKUil CMBICT MPOU3BOIHOMH,
nepBooOpasHasi, ONpeaeICHHBI MHTErpajl; YMEHHE HaXOJUTh aCHMITOTHI rpaduka (QyHKIMH; yMEHUE
BBIYHCIIATH TPOU3BOJIHBIC CYMMBI, TPOW3BEACHUS, YAaCTHOTO W KOMIO3WIMHM (YHKIUH, HAXOIUTh
ypaBHEHHE KacaTeNbHOU K TpaduKy QyHKIMH;

- YMEHHE UCTIONB30BATh MPOU3BOHYIO JUIS UCCIEOBAaHHUS (DYHKIIUH, JJIs1 HAXOXKICHHS HAMIyIIero
pelieHuss B TPUKIAIAHBIX, B TOM YHCIIE COLMAIbHO-PKOHOMHUYECKUX M (U3MYECKUX 3ajayax, JJis
OIIPEIETICHUSI CKOPOCTH M YCKOPEHHMS; HAXOAWTH IUIOMAAN M 00BEMBI (UTyp C MOMOIIBIO MHTErpaa;
MIPUBOAUTH PUMEPBI MATEMAaTHUYECKOTO MOJICTTMPOBAHUS C IOMOIIBIO TU(PEepeHIIMATBHBIX YPaBHECHU;

- YMEHHE OIEepHpOBaTh MOHATHAMHU: KOMIUIEKCHOE YHCIIO, CONPSDKEHHBIC KOMIUICKCHBIE YHCIa,
MOJyJb U apryMEeHT KOMIUIEKCHOTO 4YHcia, ¢opMma 3almucH KOMIUIEKCHBIX 4YHCeN (TeoMeTpuYecKas,
TPUTOHOMETpHYECKass M ainreOpamdeckas); yMETb IPOU3BOIUTH apH(MeTHYecKne JeHCTBUS ¢
KOMIUIEKCHBIMU YHCJIaMH; TIPUBOJIUTH IPUMEPHI HCTIOJIb30BAaHMS KOMIUIEKCHBIX YUCEI;

- yMEHHE CBOOOJHO ONIEpUPOBATH MOHATHUAMU: CpeHee apupMEeTHIECKOe, MEIaHa, HanOobIee 1
HalMEHbIIIEe 3HAYEHUS, pa3Max, IUCIEpPCHs, CTaHJAPTHOE OTKJIOHEHHE MJIi OINUCAHUS YHCIOBBIX
TaHHBIX; YMEHHE MCCIICAOBATh CTATUCTUYECKUE JIAHHBIC, B TOM YHCIIC C NMPHUMEHEHHEM TIpadUuecKux
METOZOB M DJIEKTPOHHBIX CPEACTB; rpapuyecku HCCIeI0BaTh COBMECTHBIC HAOIIOACHUS C TOMOIIBIO
JMarpaMM pacCerBaHMS W JJUHEUHOM perpeccuu;

- YMEHHE HaXOAUTh BEPOSITHOCTU COOBITHI C MCIIOJIb30BaHUEM TpapUUECKUX METO/0B; PUMEHSTh
IJIS. pemeHus 3a1ad (GopMyIIbl CIOKEHHS M YMHOXXEHUSI BEPOSTHOCTEH, (OPMYITy TTOIHOW BEpOSTHOCTH,
bopmyny beprymu, komOuHaTOpHBIE (PAKTH U (HOPMYIIBI; OLIEHUBATH BEPOSTHOCTH PEATbHBIX COOBITHI;
YMEHHE  ONEpPHpPOBaTh  IOHATHSAMHU:  CIIydaiiHas  BEIMYMHA,  pPaclpelesieHHe  BEPOSTHOCTEH,
MaTeMaTHYeCKOe OKUAAHWE, ITUCTIEPCHs U CTaHAAPTHOE OTKIOHEHHME CIy4yailHON BENUYMHBI, (YHKIHUU
pacrpesneseHus U MIOTHOCTH PaBHOMEPHOTO, TIOKA3aTEIbHOTO M HOPMAJIBHOTO PACIPEICICHH; YMEHHIE
UCTIOJIB30BAaTh CBOMCTBA M3YUEHHBIX pacHpeAeieHUN Ui pelleHHs 3a1ad; 3HAKOMCTBO C TOHSATHSIMU:
3aKOH OOJIBIIMX YHCEJI, METOJIbI BEIOOPOYHBIX MCCIIEOBAHHUI; YMEHUE IPUBOANTH IIPUMEPHI IPOSIBICHUS
3aKoHa OOJIBIINX YHCET B IPUPOTHBIX U OOIIECTBECHHBIX SIBICHUSX;

- yMeHHe CBOOOHO ONEpUPOBATh MOHATHAMU: TOYKA, IPsAMast, INIOCKOCTb, IPOCTPAHCTBO, OTPE3OK,
Jqy4, TUIOCKHM yTroJl, ABYTPaHHBIA YroJ, TPEXI'paHHBIH yTOJ, IMEpeceKaloulfecs, MapauleibHbIe U
CKpEIIMBAIOIIUeCs IMpsSMble, MapaUIeIbHOCTh M MEPHEeHANKYJISIPHOCTh TPSAMBIX M IIOCKOCTEH, Yo
MEXIY TMpSIMBIMH, YTOJ MEXIy MNpsAMOW U IUIOCKOCTBIO, Yroll MEXIY IUIOCKOCTSMH; yMEHHUE
UCTIOJIB30BATh TIPH PELICHUH 3a]ad M3y4eHHbIC (DAaKThl M TEOPEMbl IUIAHMMETPUH; YMEHHUE OLICHHBATh
pa3Mepbl 0OBEKTOB B OKPYIKAIOIIEM MHUPE; YMEHHE ONEpUPOBATh MOHATHSAMH: MHOTOTPAHHHUK, CEYCHUE
MHOTOTPaHHHKA, TPAaBUJIBHBI MHOTOTPAHHUK, NMPHU3Ma, MUpaMuIa, GUTypa M HMOBEPXHOCTh BpAICHHS,
WIKHAP, KOHYC, ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHHs KOHYCA U IIMIIMHIIPA, TapajljiebHbIe OCH
WJIN OCHOBAHMIO, CEYCHHUE IIapa, IIIOCKOCTh, Kacaromasics cepsl, IUINHAPA, KOHyCa; YMEHUE CTPOHUTH
CeueHHe MHOTOTPaHHUKA, H300paxkaTb MHOTOTPAaHHUKH, (PUTYpBI U TOBEPXHOCTHU BPALICHUS, UX CEUCHUS,
B TOM YHCJI€ C TIOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (uUryp,
CaMOCTOSITENILHO (POPMYJIMPOBAThH ONPEACTICHUS U3Y4aeMbIX (UTYD, BBIIBUTaTh TUIIOTE3bI O CBOMCTBAX U
NpU3HaKaX TeOMETPUYECKUX (UTYp, OOOCHOBBIBATH WIIM ONPOBEPraTh HX; YMEHHE IPOBOANUTH
Kkinaccuukanuioo (Uryp MO pasIUYHbIM TNPHU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE JIOTIOJIHUTEIbHBIC
MOCTPOCHUS;

- yMEHHE CBOOOJHO ONEPUPOBATH MOHATHAMMU: IUIOMAAb (GUTYpPbI, 00beM (QUTypHI, BETMUNHA yTJa,
paccTosHUE OT TOYKH JIO0 MJIOCKOCTH, PACCTOSHHE MEXIy MPSMBIMH, PACCTOSHHE MEKAY IUIOCKOCTSIMH,
wiomanas chepsl, IUIOMAAL MOBEPXHOCTH HHPAMHJIbI, HPU3MbI, KOHYyCa, IMUIMHApPA, 00BEM KyoOa,
IPSMOYTOJIBHOTO TMapajvieNienunesia, MMpaMuIbl, TPU3MBbI, HWINHAPA, KOHYyCa, IIapa; YMEHHE HaXOIUTh
OTHOIIEHHE 00BEMOB MOAOOHBIX QUTYD;

- yMEHHE CBOOOIHO ONEepHUpPOBATh MOHATHAMU: JBIDKCHUE, ApAJUICIBHBIN IEPEHOC, CHMMETPHS Ha
IUIOCKOCTH U B MPOCTPAHCTBE, IMOBOPOT, MNpeoOpa3oBaHue Moao0usi, mogoOHbIe (GUTYpHI; yMEHHE
pacro3HaBaTh paBHBIC U MOJOOHBIE (UTYPHI, B TOM YHCIE B MIPUPOJE, NCKYCCTBE, ApPXUTEKTYPE; YMCHHE
UCTOJb30BAaTh TEOMETPUYECKHE OTHOIIEHHS, HAXOAUTh TEOMETPUYECKHE BEIMYUHBI (UIMHA, YTOI,



IUIOIA/Ib, 00BEM) IIPU PEIIEHUH 3a/1a4 U3 APYTUX yYEOHBIX MPEAMETOB U U3 PEAbHOM KU3HH;
- yMeHHE CBOOOJHO OINEpPUPOBATH IMOHATUSAMHU: MPSIMOYTOJbHAS CHCTEMa KOOPIMHAT, BEKTOD,
KOOpJAMHATBl TOYKH, KOOPAWUHATBI BEKTOpAa, CyMMa BEKTOPOB, IPOU3BEIECHUE BEKTOpPA Ha YHUCIIO,
pas3ioXeHue BEKTOopa Mo 0a3ucy, CKaJsIpHOE IMPOU3BEACHHE, BEKTOPHOE IMPOU3BEICHUE, YIOJI MEXIY
BEKTOPAMH; YMEHHUE HCIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIM METOA Ul PELICHHUS T€OMETPUYECKUX
3aJad M 3a/1a4 JPYrux Yy4eOHBIX IMPEIMETOB; ONEpPHpPOBATh MOHATUAMHU: MaTpuia 2 X 2 u 3 x 3,
OIIPEAEINTENb MAaTPUILIBI, TEOMETPUYECKUI CMBICIT ONIPEACINTENS,
- YMEHHME MOJEIUPOBATh PEAbHBIE CUTYyallMM Ha SA3BIKE MATEMAaTUKH; COCTABIIATH BBIPAKEHUS,
YPAaBHEHHs, HEPABEHCTBA M UX CHUCTEMBI II0 YCJIOBHIO 3aJa4M, MCCIEAO0BAaThb IOCTPOEHHBIE MOJECIH C
UCTOJB30BAHMEM  ammapaTra  ainreOpbl, HHTEPIPETHPOBATH IOJYYEHHBIH  pe3ynbTaT; CTPOUTh
MaTEMaTHYECKHE MOJEIIN C MIOMOIIBIO T€OMETPUYECKUX MOHATUN U BEJIMYMH, PEIIATh CBSI3aHHBIE C HUMU
IIPAKTUYECKHE 3aJauM; COCTaBIATh BEPOSTHOCTHYIO MOJAEIb M HUHTEPIPETHPOBATH IOJYYEHHBIH
pe3yJsIbTaT; pemarb NPUKIAJHBIE 3aJa4d CPEICTBAMH MATEMaTHYECKOrO aHaliu3a, B TOM 4YHCIE
COLIMAJIEHO-9KOHOMHYECKOTO U (PU3UUECKOTO XapaKTepa;
- yMEHUE BBIOMpATh NOAXOAALIMM METON Ui pELIeHHs 3aJauyd; I[OHMMaHUE 3HAYUMOCTH
MaTeMaTHKU B U3YYEHHHM MPUPOIHBIX M OOIIECTBEHHBIX MPOLIECCOB M SBICHUN; YMEHHE PACIO3HABATh
IIPOSIBJICHUE 3AaKOHOB MATEMaTUKH B HCKYCCTBE, yYMEHHME IPHUBOIUTH IIPUMEPHl MaTeMaTUYECKUX
OTKPBITUHA POCCUMCKON U MUPOBON MaTeMaTHYECKOU HAYKH.

4. OGBEM U CHUILIVHBI U BUJIbl YYEBHOM PABOThI

OOmmii 00beM TUCHUIUIMHBI COCTaBIsIeT 328aKkaqeMUYECKIX YacoB.

Ounas dhopma 00yueHus

Bun yaebHoii paboThl Bcero uacos 1 Cemectpet >
AyauTOpHbIE 3aHATHS (BCEro) 320 128 192
B TOM YHUCJIE:
Jlexmu, ypoxu (JI) 130 64 44
Cemunapsi (C) 174 64 28
KoncynbTanus 2 - 2
CamocrositesbHas padora (Bcero) (CP) 8 8 -
B TOM YHCJIE:
CaMonoJrotoBka (CaMOCTOSITEIbHOE N3YUEHHE Pa3JIeioB,
npopaboTKa ¥ MOJATOTOBKA U TOBTOPEHHE JEKIIMOHHOTO 3 3 44
MaTepuaia U MaTepralia yayeOHUKOB M YU4eOHBIX TOCOOUH,
HOJrOTOBKA K CEMUHApaM)
IIpomeskyTOoUHAS aTTeCTALMS 14 - 14
dopma IPOMEKYTOUHOU aTTECTALUU KOHTp. pald | dK3aMeH
O06mmii 00bem, yac 328 136 192

3aouHnas popma oOyueHHs

Bun yueOHol paboThl Bcero wacos 1 Cewmectpel >
AyIMTOpHBIE 3aHATHS (BCEro) 38 128 192
B TOM YHCJIE:
Jlexuuu, ypoku (JI) 14 6 8
Cemunapsi (C) 20 10 10
Koncynpranus - - -
CamocrosiTesqbHasi padora (Bcero) (CP) 8 118 172
B TOM YHUCJIE:
CamomnoaroroBka (CaMoCTOATENIbHOE U3YyUEHUE Pa3/IeliOB, 3 118 )
npopa0oTKa ¥ MOJArOTOBKA M MOBTOPEHHE JICKIMOHHOTO




MaTepHalia 1 MaTepuaia y4eOHUKOB U y4eOHBIX IOCOOuii,

MOJTOTOBKA K CEMHHAPAM)

IIpome:xxyTOYHASI ATTECTAIUSA 4 2 2
dDopma NPOMEKYTOUHON aTTECTALUHI KOHTp. pald | 9K3aMeH
O0mmii 00LeM, yac 328 136 192

5. COAEP)KAHUE U CTPYKTYPA JTUCIHUITIJIMHBI

5.1 Conep:xaHue U CUMILINHBI

No
HaumenoBanue paznena
pasnena Coneprxanue paszena (TeMbl)
(Temsr)
(TembI)
1. MaremaTuka: ajiredpa u HayaJia MATEMaTHYECKOr0 aHAJIM3a
Pemienne 3agad ¢ HMCHONB30BAaHHEM CBOMCTB 4YHCEN H
CHUCTEM CUMCJICHUS, NEIMMOCTH, JOJIE U 4acTel, MPOLEHTOB,
MOZyJIel yucen. PeleHne 3a1ad ¢ HCNOJIb30BaHUEM CBOMCTB
1 IToBTOpEHUE CTereHe W  KOpHEH, MHOTOUYICHOB, MpeoOpa3oBaHUM

MHOTOYJICHOB ¥ JPOOHO-pallMOHAIBHBIX  BBIPAKEHUH.
Pemienue 3amad ¢ MCHOIB30BaHUEM TpagyCHOM MEpBI yTiia.
Moyp yucna 1 ero CBOMCTBA.

DJIEeMEHTHI TEOPUH
2 MHOXECTB U
MaTeMaTUYECKON JJIOTUKH

MHoxecTBa  (YUCJIOBBIC, TE€OMETPUYECKUX  (UTYD).
XapakTepUCTUYECKOE  CBOMCTBO, DJJIEMEHT  MHOXKECTBA,
MycToe, KOHEYHOe, OECKOHeYHOe MHOXKecTBO. CrmocoOsl
3a1aHUs MHOECTB [ToagMHuOXecTBO. OTHomeHUs
NPUHAJISKHOCTH, BKJIIOYEHHS, paBeHCTBA. Omnepauuud Haj
MHOkecTBaMu. Kpyru Diinepa. KoHeuHnble u OecKOHEUHbIE,
CUETHBIE U HECUETHbIE MHOXKECTBA.

HctunHble W JIOXKHBIE BBICKA3bIBAHUSI, OMNEpalUu HaJ
BBICKa3bIBAaHUSIMHU. Aneebpa BbICKA3bIGAHUIL. CBs3b
BBICKA3bIBaHUM ¢ MHOKECTBaMU. KBaHTOPHI CyI11€CTBOBaHUS U
BCEOOIIIHOCTH.

3aKkoHbl JIOTUKUA. OcHOBHble n02udecKkue npasuia. Perenmne
JOTMYECKUX 3a/a4uC HCMOJb30BaHUEM KpYyroB Oijepa,
OCHOBHBIX T02UYECKUX NPAGUIL.

VYMmozaximroueHuss. OOOCHOBaHMS M JOKa3aTelbCTBO B
MaTeMaTHKeE. TeopeMsl. Bu bl MaTeMaTUYECKUX
YTBEPXKACHUH. Buowl ookazamenvcme. Mamemamuyeckas
UHOYKYUS. Ymeeporcoenus: obpamnoe OaHHOMY,
NPOMUBONONIONCHOE, obpamuoe NPOMUBONOTIOHNCHOM)
Ooannomy. llpu3Hak ®  CBOWCTBO, HEOOXOAUMEBIE W
JIOCTaTOYHBIE YCIIOBUSI.

Ocnosnas meopema apugpmemuxu. Ocmamxu u cpagHeHus.
Aneopumm Esexauoa. Kumatickass meopema 06 ocmamkax.
Manas meopema Depma. q-uunvie cucmemvl CHUCTEHUSL.
Dyuxyus unepa, 4ucio u cymma oenumeneii HAmypaibHO20
yucaa.

3 UYucna v BeIpaskeHUs

JlercTBUTEIBbHBIC YHCTIA.

ToxaecTBeHHBIE TPeoOpa30OBaHUS.

CreneHbr ¢ JOCHCTBUTEIBHBIM IIOKa3aTeJIEM, CBOMCTBA
CTETICHH.

Jlorapudm umcma, cpoiictBa sorapudma. JlecaTnuHbIit
norapudm. Hucno e. Hamypanvnwiii Jocapughm.




[IpeobpazoBanue orapuMUIECKUX BBIPAKCHUH.

YpaBHEHHUs U HEPABEHCTBA

Pemenne 3amad ¢ MOMONIBIO YHCIOBBIX HEPABEHCTB H
CHUCTEM HEPAaBEHCTB C OJHOM IEPEMEHHOW, C INPUMEHEHUEM
N300paKeHHsI YUCIOBBIX TPOMEKYTKOB.

I'paduueckoe penieHre ypaBHeHUI U HEPABEHCTB.

HppauroHanbHble YpaBHEHHS U HEPABEHCTBA.

[Ipocreiimme nokaszareapbHble YPaBHEHUs U HEPABEHCTBA.

CucTteMbl TOKa3aTeNIbHBIX YPABHEHUN U HEPABEHCTB.

Jlorapugmuueckue ypaBHEHUS! 1 HEPABEHCTBA.

Cuctemsl JorapuMHUUECCKUX YPaBHEHU NHEPABEHCTB.

TpuroHnomeTpruyeckue ypaBHEHUS 1 HEPABEHCTBA.

CucTtemMbl TPUTOHOMETPUYECKUX YPABHEHUI Y HEPABEHCTB.

Memoo unmepsanog 01 peuienus HepaseHCma.

I'paghuueckue memoovl pewienus: ypagHeHull U HepaGeHCma.
Pewenue  ypasmenuii u  uepagencme,  codepicawjux
nepemeHHyr0 oo 3HAKOM MOOYJI.

Cucmemvl  noxazamenvhvlx,  J02apu@Pmuyeckux  u
uppayuonanvhvlx ypaeuenuu. Cucmemvl NOKA3AMeENbHLIX,
J102apupMutecKux HepaseHcma.

Ypasnenus, cucmemvl ypagnenuii ¢ napamempom.

OyHKIUU

CrenenHas (pyHKUMsIHEE CBOICTBA, U rpaduk.

Bzaumno  obpammuvie  ¢yumkyuu. Ipaguxu  83aumno
00pammuvIx QhyHKYuU.

Penrenue 3aa4 ¢ UCTONB30BaHUEM YHCIOBBIX (DYHKIMNA U
ux rpapukoB. Vcronp3oBaHue CBOMCTB M rpaduKoB
JUHEWHBIX W KBaJApaTWYHbIX  (QyHKIUH,  oOpaTHOM

NPONOPLUHUOHATBHOCTH U PYHKLIUU Y = \/; .

[TokazaTenpHast GyHKIMS B €€ CBOWCTBA, U TpaduK.

Jlorapugmuueckas pyHKIUSA U €€ CBOMCTBA, U rpaduk.

Tpuronomerpuieckas OKpyKHOCTb, paJidaHHast Mepa yria.
CuHyc, KOCHHYC, TaHI'€HC, KOTAaHI€HC MPOU3BOJIIBHOIO YIJIA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO U CIIEIACTBUS U3
HETO.

3HaueHus TPUTOHOMETpUdeckuX (GyHkimin s yrimos 0°,

300, 45°, 60°, 90°, 180°, 270°. (0, —, = = = van). dopayei
2 2 b b b . b 6’ 4’3’ 2’p . p y

CNIOJICEHUSI  MPUSOHOMEMPUYECKUX  QYHKYul,  @opmynsl
npusedeHust, popmyvl 0BOUHO20 apeyMeHmd.

Tpuronomerpudeckue GyHKIHH.

TpuronomerpuyeckneGyHKIUN ¥ = COSX, ¥ =Sinx, y = tgx.
Dyuxyus y = Cctgx . CaolicTBa u rpaduxu
TPUTOHOMETPUUECKUX (QYHKITHH.

OOGpatHbIe TPUTOHOMETPHUECKHUE (QYHKIIUH.

ApKKOCHHYC, apKCHHYC, apKTaHI€HC qucia.
Apxkomaneenc uwucna. lIlpocTeiiiiue TPUTOHOMETPUUYECKHUE
ypaBHeHus. PelieHne TpuroHoMeTpuIeCKUX ypaBHEHUN.

Obpammusie mpueconomempuyeckue GyHKYuU, Ux ceotcmea
u epaguxu. Pewenue npocmenuuiux mpucoHOMempuyecKux
HepageHcma.

Hymu  ¢yHkumMu, TOpOMEXYTKH  3HAKOIOCTOSIHCTBA,
MOHOTOHHOCTh. HamuGosbliiee ¥ HauMeHbIIEe 3HAYCHHE
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¢dyukuuu. [Tepuoanueckre GyHKIpH. YeTHOCTh U HEUETHOCTD
bynkumid. ClnoxHbIe PYHKITUH.

Ilpeobpaszosanus  epagukos  Gyukyuil: cosue  800.b
KOOPOUHAMHBIX OCell, PACMAICEHUE U CHCaAmuUe, OmpaiceHue
OMHOCUMENbHO KOOPOUHAMHBIX OCell.

OJIEMEHTEI
MaTEMATHYECKOTO aHaJIN3a

[IpowsBoanas pyHkiuu B Touke. KacarenpHas k rpaduky
¢ynkuuu.  T'eomerpuueckuit U (Qu3MYECKHl  CMBICH
npou3BogHOW. [Ipom3BOIHBIE 3JIEMEHTApHBIX  (PYHKITHH.
Ilpasuna ougppepenyuposanus.

Bmopas npouseoonas, ee ceomempuueckuii u usuieckuil
CMbICIL.

[ToHsATHE O HENPEPBIBHBIX (QYHKIHSX. TOYKH 3KCTpemMyma
(MakcumMyMa W MuHHMyMa). MccrnenoBaHue 3lieMEHTapHBIX
(GYHKIMH HA TOYKU SKCTpEMyMa, HanOoJIbIlIee U HaUMEHBIIIEe
3Ha4YeHHE C MOMOILBIO MPOU3BOIHOMN. [locmpoenue epaguxos
QyHKyull ¢ NOMOWBI  NPou3eoonvix.  Ilpumenenue
NPOU3BOOHOU NPU PeuleHun 3a0ay.

[TepBooOpazHasi. Ilepsoobpasnvie eMEHMAPHBIX
@yuxyui. Ilnowaos kpusonunetinou mpaneyuu. Dopmyna
Hvromona-Jleiionuya.Onpeodenennwviii unmezpan. Bviuucnenue
naowaoel nIOCKuUx ¢ueyp u o06vemos men 8paAueHUss C
NOMOWbIO UHMe2pad.

MareMaTHKa: BCPOATHOCTb U CTATUCTHKA

CraTucTtHka u Teopus
BEPOATHOCTEM, JIOTUKA U
KOMOMHATOpHKa

Pemenne 3amau Ha TabmmuHOoe W Tpaduyueckoe
MPEACTAaBICHUE  JaHHBIX. MCHOJNb30BaHUME  CBOMCTB U
XapaKTePUCTUK YMCIIOBBIX HAOOpOB: CpeAHHX, HAHOOJBIIEro
¥ HaWMEHBIIETO 3HA4YeHHSs, pa3Mmaxa, ducnepcuu. Pewenue
3a0ay Ha onpedeieHue Yacmomsl U 8ePOSAMHOCMU COObIMULL
Buviuucnenue éeposmnocmeii 6 onvimax ¢ pagH0803MONCHbIMU
anemMeHmapHuimu ucxooamu. Pewenue 3adau ¢ npumenenuem
Komounamopuxku.  Pewenue  3a0au  na  @vluucieHue
8eposimHOCmell  He3asUCUMBIX — cOObimull,  NpUMeHeHUe
Gopmynvl  crodxcenus  eeposmuocmei. Pewenue 3adau ¢
npumeneHuem ouazpamm Jiliepa, oOepesa 6eposmHOCmell,
@opmynvl bepryanu.

Yenosnas sepoamuocmy.lIpasuno VMHOINCEHUS
eepossmuocmeit. Popmyna noanou 6eposmHOCmuU.

Juckpemmnuie crydatinvle BENUUUHDL u
pacnpeodenenus. Hezasucumvle cyuatinvle BEUYUHDL.
Pacnpeoenenue cymmovr  u  npouzgedeHus  He3a8UCUMBLX
CYYAUHBIX BETUYUH.

Mamemamuyeckoe odcudanue u Oucnepcusi Cay4auHou
senuuunvl. Mamemamuyueckoe odcudanue u OUCNepcusi CyMmul
cayyainvlx  genuyuH. I eomempuueckoe  pacnpeoeneHue.
bunomuanvnoe pacnpeodenenue u e2o ceoticmaa.

Henpepuvisnuvie  cnyuaunvie  genuuunvt.  Ilonamue o
naomuocmu eeposmuocmu. Pasnomeproe pacnpedenenue.

Ilokaszamenvroe pacnpedenenue, e2o napamempul.

Ilonamue o HopmanvHom pacnpeodenenuu. Illapamempol
HOpMAanbHo20 pacnpeodenenus. [lpumepnvl ciyyaiiHblx enuyuH,
HOOUUHEHHbIX — HOPMANbHOMY — 3AKOHY  (NocpeutHocmo
UsMepeHUtl, pOCm 4elo8eKa,).
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Hepasencmeo UYebwviwesa. Teopema Bepuyniu. 3axow
OobLUUX yucen. Boibopounwiii Memoo usmepeHus
eepoamuocmel. Poav 3axkona 6onvwiux uucen 6 Hayke,
npupoode u oobwecmae.

Kosapuayuss oeyx cayuatinvix eenuuun. Ilowsamue o
koaghuyuenme xoppeniyuu. Coemecmuuvle HaAOIOOEHUS O8YX
CLYYAUHBIX seudUH. Boloopounwlil K03 puyuenm
KOppensyuu.

TekcToBbBIE 3a1aUN

Pemenune 3amau Ha JABWKEHHWE W COBMECTHYIO PaboTy C
MOMOIUIbIO JIMHEWHBIX U KBAJPATHBIX YPABHEHUI U UX CHCTEM.

MaremMaruka: reoMeTpust

I'eomeTpus

Pemenne 3amad ¢ mnpuUMEHEHHEM CBOWCTB (uryp Ha
IJIOCKOCTH. 3a/Jaud Ha JI0Ka3aTeJbCTBO W IOCTPOEHUE
KOHTpripuMepoB. Mcmosib30BaHWE B 3aJadax MPOCTEUIIMX
JOoTUYeCcKUX mnpaBwi. PelieHue 3agad ¢ HMCHOJIb30BAHUEM
TEOPEM O TPEYTOJIbHUKAX, COOTHOUIEHUN B MPSIMOYIOJbHBIX
TPEeYTroJbHUKAX, (PaKTOB, CBI3aHHBIX C YETHIPEXYTOJbHUKAMHU.
Pemenne 3amau ¢ wucnonb3oBaHUEM (DaKTOB, CBSI3aHHBIX C
OKpY>KHOCTsIMU. PellieHne 3a1au Ha U3MEPEeHUsI Ha TIOCKOCTH,
BBIUMCJICHHUE JUIMH U IUIOIanei. Pewenue 3a0ay ¢ nomoubio
8EKMOPO8 U KOOPOUHAM.

Harnsinaas crepeometpusi. OUrypbl U X H300pasKeHUS
(xy0, nupamMuja, — [pU3Ma). OcHognvle  nouamus
cmepeomempuu u ux ceoticmea. Ceuenust Ky0a M TeTpasipa.

Touka, mpsMasi M TUIOCKOCTb B MPOCTPAHCTBE, aKCHOMBI
CTEpEeOMETpUM M  CIEACTBHA M3  HHUX. B3amMHOoe
pacroyioxXeHue MpPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.
[TapaninenbHOCTh MTPSIMBIX W IUIOCKOCTEH B MPOCTPAHCTBE.
N300paxkeHne mMpocTEeHIIMX MPOCTPAHCTBEHHBIX (UTYp Ha
IJIOCKOCTH.

Paccrostaus mexay purypamu B mpOCTPAHCTBE.

VYrnsl B npoctpaHcTBe. [leprneHanKyIspHOCTh MPSAMBIX U
IIJIOCKOCTEM.

[Ipoekus  ¢urypel  Ha  TUIOCKOCTb. [Ipu3znaku
NEePHEHAUKYISIPHOCTA  MHPSMBIX U IJIOCKOCTEH B
pocTpaHcTBe. TeopeMa 0 TpexX NepueHAUuKYIsIpax.

MHoOrorpaHHUKH. [Tapannenenumnen. CBoiicTBa
NpsIMOYTOJIBHOTO Tapasutenenumnena. Teopema Iludaropa B
npocrpaHctse. [Ipusma u nupamupa. [lpaBunbHas nupamuaa
W npaBuibHas npusMma. llpsmas nupamuga. DJIEMEHTHI
MPU3MbI U TUPAMUJIBIL.

Tena BpalieHus: UWIMHAP, KOHYC, cdepa u IIap.
OCHOBHbIE CBOMCTBA MPSIMOr0 KPYTroBOT0O HUIUMHAPA, IPSIMOTO
KpyroBoro koHyca. I3o0paxkeHue Tea BpalleHHS Ha
IUIOCKOCTH.

IIpeocmasnenue 06 yceueHHOM KOHycCe, ceyeHus KOHyca
(napannenvhoe OCHOBAHUIO U NPOXOOsAujee yepe3 BepuiUHy),
ceuenusi YuiuHopa (napaiieibHo U NeprueHOUKyIApHO OCU),
ceuenus wapa. Pazeepmka yununopa u konyca.

IIpocmetiwue KoMOUHAYUU MHO202PAHHUKOE U  Mmel
spaujenus  mexucoy  cobou.  BbIUUCICHHE  DIEMEHTOB
IPOCTPAHCTBEHHBIX GUTYp (pedpa, THMaroHaJIu, YIiIbl).
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[Imomane NOBEPXHOCTH NMPABUIBHON MUPAMUIBL U IIPIMOM
npusMmbl.  [lmomags MOBEpPXHOCTH MPSMOTO  KPYroBOTO
WIMH]IPA, TPSIMOTO KPYrOBOTO KOHYCA H IIapa.

[Tonsitne 06 o6veme. OOBbeM MUPaMHUIBI U KOHYCA, TIPU3MBbI
u e apa. O6beM mrapa.

[Tonsitne o6bema. O6beMbl MHOTOTPAaHHUKOB. OOBEMBI TEI
BpalieHusi. Axcuomsvl obvema. Bwvisod gopmynr obvemos
NPAMOY20/IbHO20 Napaiieienunedd, Npusmsbl U HUPAMUODL.
Dopmynvl 01 HaxoxcoeHuss obvema mempas’opa. Teopemvi
00 omHOWEeHUAX 00BbEMO8.

Ilooobuvie mena 6 npocmpancmee. COOTHOIICHUST MEXTY
TJIOMIAIIMU TTIOBEPXHOCTEN U 00beMaMH MOJOOHBIX TEll.

Hesuoicenus 6 npocmpancmee: napaiieibHulll NEPeHoc,
YEHMpPAaNbHas — CUMMEmpUsl, —CUMMEMpPUs  OMHOCUMENbHO
niockocmu, nogopom. Ceoticmea oeudxcenuu. Ilpumenenue
O0BUIICEHULL NPU peleHUl 3a0a.

Ipunosicenuss ummezpana K 6blUUCIEHUIO 00bEMO8 U
nogepxuocmeti men epawjenus. Ilowaos cghepuueckozo
nosca. Obvem wapogozo cnos. Ilpumenenue obvemos npu
peuieHuu 3a0ady.

[Tnomans chepsi.

Pazeepmra yununopa u xowmyca. Ilnomans MOBEPXHOCTH
WIMH]Ipa U KOHYCA.

KoMOuHaImu MHOTOrpaHHUKOB U TEJ BPAILICHUS.

Bektoper u koopauHaTthl B mpocTpancTtBe. Cymma
BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCJIO, YTOI MEXIY
BekTopamu. KosuinHeapHble W KOMIUIAHAPHBIE BEKTOPBI.
Ckansipnoe npoussedenue eekmopos. Teopema o paznodsceHuu
gexmopa no mpem HekomMniaHapuvim eekmopam. CranapHoe
npouszeedeHue Gekmopos 6 KoopouHamax. Ilpumenenue
BeKTOpbI ¥ KOOPAWHATHI B | 6eKMOPO8 NPU peuteHuu 3a0ayd Ha HaxoxcoeHue paccmosHull,

MIPOCTPAHCTBE ONuH, naowjadell u 00beMo8.

Ypasuenue nnockocmu 6 npocmpancmee. Ypaenenue
cpepol 6  npocmpancmee. Dopmyna 0N GbIYUCTEHUS
PACCMOAHUSL MeHCOY MOYKAMU 8 NPOCMPAHCMEe.

Pewenue 3a0au u doxazamenbcmeo meopem ¢ nOMOUbIO
8EKMOPO8 U MemoOOM KOOpOuHam. DlemMeHmvl 2eomempuu
macc.

Hcropus marematuku. Bkiaj BBIIAIOMIMXCS MaTEMAaTUKOB
B Pa3BUTHE HAYKH; POJIb MATEMAaTUKH B pa3Butuu Poccuu.

Meronsl MareMatuku.lIpumepst MaTeMaTUYECKUX
3aKOHOMEPHOCTEMH B pupose, B TOM qucIie
XapaKTePU3YIOUINX KPAcOTy M COBEPIICHCTBO OKPY>KAIOIIETO
MHpa U MPOU3BEICHUI UCKyccTBa. [IporpaMMHbIie cpencTBa u
AIIEKTPOHHO-KOMMYHHUKAIIHOHHBIE CUCTEMbl TIPU  PEIICHUU

MaTeMaTHYCCKHUX 3aaa4.
*KypcHBOM BBIIENEHBI AIIEMEHTHI COIEp)KaHHSA, OTHOCAIIMECS K pPe3yibTaTaM, KOTOPHIM OOyYaloIIHecs «Ioiydar
BO3MOKHOCTh HAyIUTHCS».

10

11 Hctopust maTeMaTuku

12 MeToabl MATEMATUKU

5.2. CTpyKkTypa IMCHUIIMHBI(TEMATHYECKOE IIJIAHMPOBAHUE)
010]0)

‘ Ne ‘ HaumenoBanue pazzena (TeMbl) | KonunuecTBo yacos |
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pasieia Beero 71 113 (C) CP
(TembI)
1 cemectp
1 Maremaruka: anre6pa u Hadaaa
MaTEeMaTHYECKOTr0 aHAJIN3a
1.1. IToBTOpEHUE 6 4 2 -
12 DNeMEeHTHI Teopui MHO>KECTB u 6 4 ) i
MaTeMaTUYEeCKOM JIOTUKH
1.3. Uucna v BeIpakeHUs 8 6 2 -
1.4. YpaBHEHUs U HEPABEHCTBA 32 20 10 2
1.5. DyYHKIUU 16 8 6 2
2 MaremaTHKa: BEPOSTHOCTh U CTATHCTHUKA
21, Cratuctuka #W TEOpHs BEPOATHOCTEM, 17 16 i 1
JIOTHKa U KOMOMHATOPUKA
3. I'eomeTpus
3.1 ['eomerpus 51 16 32 3
Hmoezo 136 74 64 8
2 ceMecTp
1 Maremaruka: anrebpa u Havaia
MaTeMaTHYeCKOro aHaJIu3a
1.6. DJIEMEHTHI MaTEMAaTUYECKOT0 aHaJIn3a 44 10 14 20
1.7. DyHKIUU 44 10 14 20
2 MaremaTuka: BEpOSTHOCTh U CTATHCTUKA
2. Cratuctuka ©W TEOpHsS BEPOATHOCTEM, 12 i 12 i
JIOTHKa U KOMOMHATOPUKA
2.3. TekcToBbI€ 3a/1a41 10 - 10 -
3. I'eomeTpus
3.2 ['eomerpus 22 10 12 -
3.3 BekTopbl 1 KOOPAMHATHI B TPOCTPAHCTBE 28 10 16 2
34 Hcropus maTeMaTuKu 6 4 - 2
3.5 MeToabI MATEMATUKU 10 - 10 -
Artrecranus 14
KoHcynpranus 2
Hmoezo 192 44 88 44
O0mmii 00LeM, yac 328 130 174 52
300
Ne KonunuecTBo yacos
paszena HaumenoBanue paznena (Tembl) Beero T 13 (C) CP
(TembI)
1 cemectp
1 Maremaruka: anre6pa u Hadaga
MaTeMaTHYeCKOTr0 aHAJIN3a
1.1. IToBTOpEHNUE 6 6
12 DNeMEHTHI TeOpuH MHO>KECTB u 6 ) ) )
MaTeMaTUYECKOM JIOTUKH
1.3. Uucra u BeIpaXeHUs 8 2 6
1.4. YpaBHEHMsI M HEpaBEHCTBA 30 2 28
1.5. DyYHKIUU 16 2 14
2 MaremaTHka: BEPOSTHOCTh U CTATHCTUKA
2.1. CTaTUCTHKA M TEOpHsl BEPOATHOCTEM, 17 2 15
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JIOTHKa U KOMOMHATOPUKA
3. I'eomeTpus
3.1 ['eomertpus 51 2 2 47
Artrecranus 2
Hmoezo 136 6 10 118
2 ceMecTp
1 Maremaruka: anre6pa u Hadaaa
MaTeMaTUYECKOr0 aHaJIN3a
1.6. DJIEMEHTHI MaTEMAaTUYECKOIO aHAIN3a 44 2 42
1.7. DyHKIMHU 44 2 42
2 MaremaTuka: BEpOITHOCTh U CTATUCTHKA
29, Cratuctika © TEOpHsl BEPOATHOCTEH, 12 ) ) ?
JIOTHKA M KOMOMHATOpHKA
2.3. TekcToBbI€ 331241 30 2 28
3. I'eomeTpus
3.2 I'eomeTpus 22 22
33 BekTopsl ¥ KOOPAMHATHI B IPOCTPAHCTBE 22 2 2 18
3.4 Hctopus maTeMaTnku 6 2 4
3.5 MeTo1bl MaTEMATUKHU 10 2 8
Artrecranus 2
Hmoezo 192 8 10 172
O0mmii 00LeM, yac 328 14 20 290
5.3 IlpakTu4yecKue 3aHATUSL U CEMUHAPBI
KonunuectBo
Ne | Nepasgena acos
/T (”FGMI[BI) Tema
O0P0 | 3®0
1 1 IToBTOpEHUE 2
2 2 DJIEMEHTHI TEOPUH MHOXKECTB M MATEMATUYECKON JIOTUKH 2 2
3 3 Uucna u BeIpaXeHUst 2 2
4 4 YpaBHEHMs M HEpaBEHCTBA 10
5 5 DyYHKIUU 20 4
6 6 DJIEMEHTHI MaTEMATUYECKOTO aHaIn3a 24
CraTucTHKa U TEOPUS BEPOSITHOCTEH, JIOTUKA U
7 7 12 4
KOMOMHATOPHKA
8 8 TekcToBBIE 3a1aUN 10
9 9 I'eomeTpus 44 2
10 10 BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE 16 2
11 11 Hctopus maTeMaTnku - 2
12 12 MeTo/1b1 MaTEMATHKHU 10 2
O01mmii 00beM, yac 152
5.4 JlaGopaTopHbie padoThl - yIeOHBIM TUTAHOM HE MPETyCMOTPEHBI.
5.6 CamocTosiTesibHOE N3yYeHHE Pa3/1esoB (TeM) TUCHUIIITHHbI
KonunuectBo
Ne paznena
(TeMbl) Bormnpocel, BBIHOCUMbIE HA CAMOCTOSITEIbHOE U3YUECHHE 4acoB
0P0 | 300
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1 I'eomerpus 22

DJIEMEHTBI TEOPUH MHOKECTB U MATEMATHYECKON JIOTHKHU 30

3 UYucna v BeIpaykeHUs 30

4 Joeapughmuieckux Hepagencms. YpaeueHus, cucmemvl YpasHeHull ¢ 12 30

VYpaBHenuss u  HepaBeHcTBa  (Cucmemsbl  noxazameinbHulX,

napamempom.)

5 KOOPOUHAMHBIX OCell, pPACMANCEeHUe U cocamue, OMpadiceHue 20 30

Oyukuuu  ([lpeobpaszosanus  epaguxos Gyukyull: cosue 600.b

OMHOCUME/IbHO KoopduHamelx oceﬁ)

6 2eomempudeckull U Quaudeckull CmMviCl, HOCmMpoenue 2papuxos 20 30

DneMeHThl MaTeMaTU4YecKoro aHanuza (Bmopas npoussoonas, ee

YHKYUIL ¢ NOMOUWBIO NPOU3BOOHDBIX)

6. YYHEBHO-METOANYECKOE n NH®OPMAIIMOHHOE OBECIIEYEHMHME

TACIATITAHBI

1.

1.

6.1. OcHoBHas1 IUTEpaTypa

Anrebpa n Hayayia MareMarndeckoro ananusa 10-11 kmaccer : yue6nuk / 1. A. Anumos, 0. M.
Komsirun, M. B. TkaueBa [u ap.]. —10-e uzn., crep. — Mocksa : Ilpocemienune,2022. - 463c. -
ISBN 978-5-09-087759=6. — TekcT : HEMOCPEACTBEHHBIA.

Anrebpa u Havyana maTematudeckoro aHanusa 10-11 kmaccsl : yue6nuk / 1. A. Anmumos, 0. M.
Konsirun, M. B. Tkauesa [u ap.]. —9-e u3a. — Mocksa : [Ipocsenienune,2021. - 463c. - ISBN 978-
5-09-077925-8. — TekcT : HENOCPEACTBEHHBII.

. AnreOpa u Havanma matematudeckoro aHanms3a 10-11 kmaccer : yuebnuk / 1. A. Anumos, 10. M.

Konsirun, M. B. TkaueBa [u ap.]. — 8-e uza. — Mocksa : [Ipocsemenne,2020. - 463c. - ISBN 978-
5-09-074197-2. — Tekct : HEMOCPEACTBEHHBIM.

I'eomerpus 10-11 xmaccor : yue6nuk. JI.C. AtanacsH, B.®. byry3os, C.b.Kagomues[ u ap.]. —
10-e u3n., crep. — Mocksa : [Ipocsemenne, 2022. — 287 c. - ISBN 978-5-09-087645-2. — Tekcer :
HEINOCPEACTBEHHBIM.

. T'eomerpus 10-11 kmaccor : yueonuk / JI. C. Atanacsix, B. @. byry3os, C. b. Kagomues[ u ap/]. —

9-e u3n. — Mockaa : [Ipocsemenune, 2021. — 287¢. - ISBN 978-5-09-078569-3. — Tekcr :
HEMOCPEICTBEHHBIN.

I'eometpus 10-11 xnaccst : yuebnuk / JI .C. Aranacsu, B. @. byry3os, C.b. Kagomues| u ap.]. —
8-e m31. — Mockaa : [Ipocsemenue, 2020. — 287¢. - ISBN 978-5-09-073883-5. — Tekcr :
HEINOCPEACTBECHHBIM.

6.2. lonotHUTeIbHAS JIUTEpPaTypa

boromonoB, H.B. Anre6pa wu Hawama aHanmuza: ydyeOHoe TmocoOWe Il CpEeIHEero

npodeccuonansHoro obpazoBanusi/ H. B. boromonoB. — MockBa : WM3zmatensctBo HOpaiiT,
2024. — 240 c. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-09525-8. — Tekcr :
NeKTpoHHBIH  //  OOpaszoBarenbHas  minardgopma  FOpaiiT [cauT]. —  URL:

https://urait.ru/bcode/536960
I'yces, B. A. T'eomerpus : yueOHoe mocobue i cpeHero npodeccuoHaIbHOro 00pa3oBaHus /
B. A.T'yceB, WU.b. Koxyxos, A.A.IIpokopreB.— 2-¢ wu3a., ucnp. u jgom. — MoOcCKsa :
WznarensctBo FOpaiit, 2024. — 280 ¢. — (IIpodeccuonanproe odpazoBanue). — ISBN 978-5-
534-08897-7. — Texkct : anextponnsii // ObpazoBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/541432

6.3. IlporpammHoe obecnieueHue

1. [TakeT mporpamm MicrosoftOffice (iumieH3noHHOE)
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2. Microsoft Windows (JiIieH3MOHHOE)
3. 7zip (cBOOOIHO pacpOCTpaHsIEeMOe, OTE€UECTBEHHOE)

4. AHTHBHpYC (JIMLIEH3MOHHOE, OTEUECTBEHHOE)
5. 1C: Tlpennmpusitue 8. KommuiekT st oOydeHHss B BBICIIMX W CPEAHMX YYCOHBIX 3aBEIICHUSX
(JIM1IEH3MOHHOE, OTEYECTBEHHOE)
6. Spu_orb (cBOOOIHO pacTpoCTpaHIEMOE, OTEYECTBEHHOE)
7. Hanororutarenbuiuk (CBOOOIHO pacrpoCTpaHsieMoe, OTEUECTBEHHOE)
8.ITouckosas cuctremaRamblerhttp://www.rambler.ru
9.ITouckoas cucremaY andexhttps://www.yandex.ru
10.ITouckoBas cucremaGooglehttps://www.google.ru
6.4. bazpl naHHBIX, MH(POPMALMOHHO-CIIPABOYHbIC W IOHMCKOBBIe cHcTeMbl, WHTepHeT-
pecypchbl
1. CnpaBouno-npaBoBas cucrema «KoncynbrantlLmtoc» — http://www.consultant.ru/
Hudposoit obpazoBarenbubiii pecypc IPRsmarthttps://www.iprbookshop.ru
O6paszoparenbHas miathopma FOPAUT - https://urait.ru/
DnekTpoHHas oubnmoreka «Bce yueOHMKM» - http://www.sbio.info
[Touckoas cucrema Yandex - https:/www.yandex.ru
. O6mepoccuiickuii ~ marematuueckuid  moptanm  Math-Net.Ru -  Pexum  gocryna:
http://www.mathnet.ru/

ST RENS

T.MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Jlist peanu3anuu AUCIUILIHHBI TpeOyeTcs ClieAyIolIee MaTepHaIbHO-TEXHHYECKOe 00eCIICYCHHUE:

—JI1 TPOBEICHUs JICKUUH, YPOKOB - ayIUTOPHs, YKOMIUICKTOBAHHAs CIELUAIU3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMHU 00ydeHUs: yueOHast MmeOelb, SKpaH, TPOECKTOp, HOYTOYK;

—JIUTSl IPOBE/ICHUSI CEMUHAPOB - Ay TUTOPHS, YKOMIUICKTOBAHHAS CIICIMATU3UPOBAHHON MeOebio U
TEXHUYECKUMH CPEJICTBAMH 00yUYeHHUs: yueOHass MeOelb, SKpaH, IPOCKTOP, HOYTOYK;

—JI1  TPOBEIEHMs  IPYNIOBBIX  KOHCYJbTALlMKM -  ayAUTOpUs,  YKOMIUIEKTOBaHHas
CIEIUATU3UPOBAHHON MEOCNIbI0 W TEXHHUYECKUMHU CPEACTBAMU OOydYeHHUs: ydeOHass MeOenb, SKpaH,
MIPOEKTOP, HOYTOYK;

—IUTSL CAMOCTOSITEIIBHOM paboThI - OMOIMOTEKa, YNTATFHBIN 311 C BBIXOAOM B ceTh MIHTEpHET;

—JI1  IPOBEACHHUS  INPOMEXKYTOYHOM  aTTecTalMd -  ayJAuTOpHUs,  YKOMIUIEKTOBaHHas
CHeIMaIN3UPOBAHHON MeOeIbl0: yaeOHass MeOeb.

8. OCOBEHHOCTHU OCBOEHUs JUCIUIIJIMHBI JIMHAMU C OT'PAHUYEHHBIMU
BO3MOXHOCTAMMU 310POBbA

OOyyaromuMcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 37J0POBBSI MPEIOCTABIISIOTCS ClieUaIbHbIE
y4eOHUKH, ydeOHBIE TOCOOUS W JUNAKTHYECKHE MaTepuaibl, CICIHAbHBIE TEXHHUUYECKHUE CpPeICcCTBa
oOydeHus: KOJUJIEKTUBHOTO M HWHIMBUAYAJIbHOTO TIOJB30BAaHUS, YCIYI'M acCUCTeHTa (ThIOTOpa),
OKa3bIBAIOLIETO0  OOYyYaroIUMCS  HEOOXOAMMYIO  TEXHHYECKYI0 IOMOIb, a TakKXke YCIyTd
CYpAOIEPEBOUUKOB U TH(IOCYypAonepeBourKoB. Opranuzanus o0ecneunBaeT MeYaTHBIMH W/WIH
ANEKTPOHHBIMU 00pa30BaTENBHBIMH pecypcaMu B (opMax aJanTUPOBAHHBIX K OTPAaHUYCHUSM UX
3JI0POBBSI.

OcBoeHMe TUCHUIUIMHBI OOYYaIOUIMMUCSA C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/10POBBS MOXET
OBITh OPraHU30BAHO COBMECTHO C APYTUMHU O0YHYaIOIIMMUCS, a TAK)KE B OTJEIbHBIX IPyIIaX.

OcBoeHne JUCHMIUIMHBI OOYYalOIMIMMHUCS C OrPAaHUYCHHBIMH BO3MOXHOCTSIMHU  37J0POBbS
OCYIIECTBIISIETCSI C Y4YeTOM OCOOCHHOCTEH  MCHUXO(U3MUECKOrOo  pPa3BUTHS, HWHAUBUAYAIbHBIX
BO3MO>XHOCTEHN U COCTOSIHUS 3/I0POBBSI.

B nmemsix nmocTymHOCTH MOJy4YeHHUsS BBICHIETO OOpa3oBaHHs IO 00pa30BaTENbHON IporpamMme
JTUIAMH ¢ OTPaHUYECHHBIMH BO3MOXXHOCTSIMU 3/TOPOBBS IPU OCBOCHUU AUCIUILITUHBI 00€CIICUHBACTCS

1) oy AuL ¢ orpaHUYEHHBIMHU BO3MOKHOCTSIMU 37I0POBbSI 10 3PEHUIO:
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— IPUCYTCTBHUE THIOTOPA, OKA3bIBAIOIIUI CTYAEHTY HEOOXOAUMYIO TEXHUUECKYIO TIOMOIb C YUETOM
WH/IMBUIYaIbHBIX OCOOCHHOCTEH (IOMOraer 3aHATh paboyee MeCTO, MEPeBUraThCs, NMPOYUTATh U
oopMuTh 3a1aHUE, B TOM YHUCIIE, 3AIUCHIBAsI IOl AUKTOBKY),

— IACbMEHHBIE 33JaHUS, a TaKKe HHCTPYKLUMU O TMOPSAJKE HUX BBIMIOJIHEHUS O(GOPMIISIOTCS
YBEJIIMYEHHBIM HIPUPTOM,

— crienagbHble Y4eOHUKH, YUeOHbIe TTOCOOMS M JUIAKTHYECKUE MaTepHalibl (MMEIOLe KPYITHbIH
mpudT WK ayauodaiisl),

— UHJIMBUIyaJIbHOE paBHOMEpPHOE ocBelleHne He MmeHee 300 srokc,

— Ip1 HEOOXOAMMOCTU CTYAEHTY JJIs BBIINOJHEHUs 3aJaHUsl NPEAOCTABISAETCS YyBEIHMYUBAIOLIEEe
YCTPOUCTBO;

2) A UL C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3[JOPOBbS IO CIIyXY:

— IPUCYTCTBHE ACCHUCTEHTA, OKA3bIBAIOUIUHM CTYACHTY HEOOXOIUMYIO TEXHHYECKYIO IMOMOIIb C
y4eTOM MHJAMBUAYAIbHBIX OCOOCHHOCTEH (IOMOraer 3aHATh pabouee MeCTO, IepeABUraThCs, IPOUYUTATh
1 0(hOpMUTH 3a/1aHHUE, B TOM UHUCIIC, 3aIUCHIBAs MTOJ1 AUKTOBKY),

— obecreuynBaeTCsl HaIM4YKMe 3BYKOYCWJIMBAIOLIEH ammapaTypbl KOJUIEKTUBHOIO IOJb30BAHUS, NPU
HE00X0IMMOCTH 00ydaloeMycsi IPEAOCTaBIAETCS 3BYKOYCHIIMBAIONIAsl anmaparypa WHAUBHIYaIbHOTO
I10JIb30BaHMUS;

— obecreurnBaeTCs HaAJIeKAMMH 3BYKOBBIMU CPEICTBAMH BOCIIPOM3BEACHUS HH(OpMaIny;

3) nins UL ¢ OrpaHUYEHHBIMM BO3MOKHOCTSIMHM  3/10pOBBSl, HMMEIOUIMX HApYyLIEHHUS OIOPHO-
JBUTaTeILHOTO ammapara:

— MNMCBMEHHBIE 3aJJaHHs BBIIOJHIIOTCS Ha KOMIBIOTEPE CO CHELHATU3UPOBAHHBIM MIPOIPaMMHBIM
o0ecreyeHneM MM HaJUKTOBBIBAIOTCS THIOTOPY;

— 110 JKeJIaHUI0 00YYaroIerocs 3alaHusi MOTYT BBINOJIHATBLCS B YCTHOH (popme.

[Iporpamma cocTtaBieHa B COOTBETCTBHM C TpebOoBaHmsMu DenepanbHOTO TOCYIapCTBEHHOTO
0o0pa3oBaTeNpHOTO CTAaHIApPTa CcpemHero ooémero obpa3zoBanus, yTB. IIpukasom MuHucTepcTBa
obOpazoBanus u Hayku PO ot 17.05.2012 . Ne 413 (pen. ot 27.12.2023)u T1OI1.
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