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1.0EJIM U 3ATAYHN OCBOEHU A TN CIUIIIMHBI
eassMu OCBOCHUS JUCLMIUIMHBI «MaTeMaTHKay SBJISIETCS:

- (QopmupoBaHuE MPEACTaBICHUI O MaTeMaTHKE, KaK YHHBEPCAJIbHOM sI3bIKa HAyKH, CPE/ICTBE
MOJICTTUPOBAHUS SIBJICHHUI U MTPOIECCOB, 00 UACSIX U METOJaX MAaTEeMATHKH;

- pa3BUTHUE JIOTUYECKOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOpPaXKEHUS, AITOPUTMUUYECKON
KyJIbTYPBl, KpUTUYHOCTH MBIIIICHUS HA YpOBHE, HEOOXOMUMOM Il OOYyYEHHUS 1O COOTBETCTBYIOIICH
cnermanbHocT  40.02.01 IlpaBo wu opraHu3amus COIMAIBHOTO oOOecmedyeHus, B Oyaymen
npodeccHoHATBHOM IeATEIIBHOCTH;

- OBJAJICHHE MaTeMaTUYECKUMHU 3HAHUAMU U YMEHUAMU, HEOOXOJMMBIMU B TOBCEIHEBHOM JKU3HH,
JUIS M3Y4YEHHS WIKOJBHBIX €CTECTBEHHOHAYYHBIX JHUCUUIUIMH Ha 0a30BOM YPOBHE, IS IOJTYYCHHUS
o0Opa3oBaHus B 00JIACTSX, HE TPEOYIOIMUX YIIIyOJIeHHOW MaTeMaTHYeCKOM MOArOTOBKHY;

- BOCIUTaHHUE CPEJICTBAMHU MAaTEMATUKH KYJIbTYPbI IMUHOCTH: OTHOIICHHS K MATEMAaTHKE KaK YaCTH
OOIIeUeIOBEYECKOM  KYJIbTYphl: 3HAKOMCTBO C HCTOpUEH pa3BUTHUS MaTeMaTHUKH, JBOJIOLUEH
MaTeMaTUYeCKUX UJIeH, TOHUMaHUs 3HAUMMOCTHA MaTEMAaTHKH JJIs 00IIECTBEHHOTO Mporpecca.

3agayamMu OCBOCHMS TMCUUILIMHBI «MaTeMaTHKay SIBISIFOTCS:

- CHUCTEMaTU3HUPOBATH CBEJCHUS O YHCIIAX; U3yUYUTh HOBBIC BUJIbI YUCIOBBIX BHIPAXKCHUH U (HOPMYT;

—  COBEpILIEHCTBOBATh MPAKTHUUYECKUE HABBIKM W BBIYUCIUTEIBHYIO KYJIbTYpPY, PaCIIMPUTh U
COBEPILIEHCTBOBATH ANreOpanyecKuii anmnapar, COpMUPOBaHHBIA B OCHOBHOH IIIKOJIE U €T0 IPUMEHEHHUE K
PELIEHUI0 MAaTEMATUYECKUX U HEMATEeMAaTHUECKUX 3a/1a4;

- pacHIMPUTh U CUCTEMATH3UPOBATH OOIINE CBEICHUS O (DYHKIUSX, TIOMOJIHEHUE KIIAcCa N3y9aeMbIX
GyHKIUH, WIIIOCTpalys MIUPOThl NPUMEHEHHs] (YHKIUM A7 OMHCAaHMS M HM3YyUYEHHUS peallbHBIX
3aBHCHUMOCTEH;

-  H3Y4YUTh CBOMCTBA MPOCTPAHCTBEHHBIX TeN, (HOPMHUPOBATH YMEHHUS MNPUMEHSITH MOTyUEHHBIC
3HAHUS JJI PEIICHUS TPAKTUYCCKUX 3a]1a4;

- pa3BHUBaTh MPEJCTABICHUS O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX B OKPYXKaIOLEM
MHpE, COBEPIIICHCTBOBATh MHTEIUIEKTYaJIbHbIC U PEUEBbIE YMEHUS MTyTeM OOOTalIeHUs MAaTeMaTHYECKOTO
SI3bIKA, PA3BUTHSI IOTUUECKOTO MBILIUICHHUS;

—~  TI03HAaKOMHTHCSI C OCHOBHBIMU UJIESIMU U METOIaMH MaTe€MaTHYE€CKOTO aHAJIH3a.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OIIOII

HucuuruinHa «MaremaTtuka» BXOJUT B 00s3aTelbHYI0 4acTh 00I1€00pa30BaTEIbHOTO IIHKIIA
(yrmyonennsiit yposenb) (O/II1.01) u HaXOOUTCS B JIOTUYECKOH U CTPYKTYPHO-METOIUYECKON CBS3U C
npyrumu yactamu OITOIL

[IpenmerHas 00acTh TUCIMITIHHEI — « MaTeMaTHKa 1 HHPOPMATHKAY.

JucuuruinHa «MaremaTka) OCBauBaeTcs Ha yriyOJIeHHOM ypOBHE.

CTpyKTypHO nuciuiuiiHa «MateMaTuka» BKIIOYaeT pa3zelbl «Anredpa 1 Hauyajga MaTeMaTHYeCcKOro
a"anu3ay, «['eomerpus», « BeposTHOCTh M CTATUCTHKAY.

Mexnpeamernsle cBsi3u: nHpopmaruka, matemaruka (EH.01), cratuctuxa.

TpeGoBanust K BXOJHBIM 3HAHUSAM, YMEHUSM U KOMIETEHLUSAM CTyJI€HTa (OPMUPYIOTCS HA OCHOBE
MpOrpaMMbl OCHOBHOT'O 001IIeT0 00pa30BaHuUs.

3. IIJTAHUPYEMBIE PE3YJIbTATHI OCBOEHUSI YUEBHOM JUCIUILIUHBI

OcBoenmne coaepxaHusg Yy4yeOHOW aucHUIUIMHBI «Marematukay oOecreyrBaeT JIOCTHKEHHE
CIIETYFOINX PE3yIbTATOB!

a) IUYHOCMHBIX.

— HWHTEpeC K pPa3Nu4HbIM cdepam TpoPecCHOHATHHON IesITeIbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBII BbIOOp Oynymiedl mpodeccuu U pealn30BbIBATH COOCTBEHHBIE KHU3HEHHBIC
TUTAHBI;

— TOTOBHOCTh U CIIOCOOHOCTH K 0Opa3oBaHMIO M CaMOOOpPa3OBAaHHIO HAa IMPOTSHDKEHUM BCei
KW3HU;

— OCO3HAHWE IIEHHOCTH HAyYHOW MIEATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH NMPOEKTHYIO U
HCCIIEI0OBATEIbCKYIO IESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.



6) memanpedmemHabiXx:

— BBUIBJIATH KAueCTBAa, XAPAaKTEPUCTHUKUA MATEMAaTUYECKUX IOHATHM W OTHOLICHUM MEXIy
HNOHATUAMH; (POPMYIIMPOBATH ONPEACICHUS IOHATHIA;

— yCTaHaBIMBATh CYIIECTBEHHBIN MPHU3HAK KiIacCHU(PHUKAIMN, OCHOBaHUS AJsi O0OOIICHUS U
CpPaBHEHUS, KPUTEPUU IIPOBOAUMOIO aHAIIN3A;

— BBIABJIATH MAaTEMAaTHYCCKHUEC 3aKOHOMCPHOCTH, MMpOBOAUTD aHaJIoTuu, BCKPBIBATH
B3aUMOCBA3HM H IPOTHUBOPECUHSA B (baKTaX, JaHHBIX, Ha6J'IIO,I[eHI/I$IX U YTBCPXKIACHUAX,
npeajiaratb KpuTCpuu 1JIsd BbIABIICHUA 3aKOHOM€pHOCTeI>'I u HpOTI/IBOpqu/Iﬁ;

— BOCIIPMHHUMATb, Q)OpMYJII/IpOBaTL u Hp606paSOBBIBaTB CYKACHUA: YTBCPAUTCIIBHBIC U
OTpUIATCIIbHBIC, CIUMHUYHBIC, YACTHBIC U O6HII/IG; YCJIOBHBIC;

— Je€JaTb BbBIBOJbI C MCIIOJIb30BAHHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX W HWHAYKTUBHBIX
YMOSaKHIOquHﬁ, YMO3aKHIOquHfI 110 aHaJIOTHH,

— TPOBOJHTH CAMOCTOSTEIHHO JOKA3aTEeIbCTBA MATEMATHUYCCKUX YTBEPKICHUH (TIPSIMBIE U OT
NPOTHBHOTO), BBICTpAMBATh ApPryMEHTAIMIO, MPHBOAMTH MPUMEPhl H KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CY)KICHHSI U BHIBOJIBI;

— BbIOMpaTh Ccroco0 pelieHus yueOHOH 3a1auu (CpaBHUBATh HECKOJIBKO BApHAHTOB PEILICHUS,
BBIOMPATh HaNOOJIeEe MOIXOISAIIUNN C YUETOM CaMOCTOATENLHO BBIICICHHBIX KPUTEPUEB).

— HCIOJIB30BATH BOITPOCHI KaK HCCJ’IC}IOB&TCJ’IBCKI/Iﬁ HWHCTPYMCHT ITO3HAHUA,

— (¢dopMynupoBaTh BOIPOCH], (DUKCUpYIOIIHE MPOTUBOpPEUHEe, NPOoOIEeMy, YCTaHABIWBATH
HMCKOMOE U JaHHOe, ((HOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

— TPOBOAMUTH  CAMOCTOSITENBHO  CIUIAHUPOBAHHBIA  JKCIIEPUMEHT, MCCIENOBAHUE  IIO
YCTAaHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro O0ObeKTa, MOHSATHSA, NPOLEAYpHl, IO
BBISIBJICHUIO 3aBUCHUMOCTEH MEXAy OObEKTaMH, MOHATHUAMH, MPOLEAYPaMH, UCIOIb30BaTh
pa3IU4HbIE METOMBL;

—  CaMOCTOSITENIbHO (hOPMYIUPOBATh OOOOIIEHHS] U BBIBOJBI MO pe3yJbTaTaM MPOBEICHHOTO
HAOMIO/IEHUsI, WCCIEOBaHMs, OILIEHUBAaTh JIOCTOBEPHOCTh TMONYYCHHBIX pPe3yJIbTaTOB,
BBIBOJIOB M 000OIIEHNH, TPOTHO3UPOBATH BO3MOXHOE X PA3BUTHE B HOBBIX YCIIOBUSX.

— BbIOMpaTh MHGQOPMAIMIO M3 HMCTOYHHUKOB PpA3JIMYHBIX TUIIOB, aHAIM3UPOBATh U
UHTEPIIPETUPOBATh ~ MHPOPMAIMIO  PA3IUYHBIX BUAOB U (OpM  MpeACTaBICHUS;
CHCTEMaTH3UpPOBaTh M CTPYKTYpUPOBaTh HMH(POPMALMIO, MPEACTABIATh €€ B Pa3IMYHBIX
dopmax;

— OHICHHUBATHb HAJACKHOCTH I/IH(I)OpMaI_II/II/I IO CaMOCTOATCIBHO C(I)OpMyJIHpOBaHHBIM KpUTCpUAIM,
BOCIIPUHUMATDB €€ KPUTHYCCKU;

— BBIABJIATH JeUIMTH HHPOPMAINH, JAHHBIX, HEOOXOIUMBIX JJII OTBETAa HA BOMPOC M JIJIS
pELIeHUS 3aa4H;

— aHaJU3UPOBaTh HHPOPMAIIHIO, CTPYKTYPHUPOBATh €€ C MIOMOIIBIO TAOJIHI] M CXeM, 000011aTh,
MOZACIINPOBATE MATCMATHUYCCKU: ACJIAaTh YCPTCIKHU U KPATKUC 3allMCH IO YCJIIOBUIO 3aladyH,
oTOOpaXkaTh rpad)UUECKH, 3aITUCHIBATh C TTIOMOIILI0 (PopMyT,



dbopMynupoBaTh NpsiMble U OOpaTHBIE YTBEPXKACHUS, OTPULIAHUE, BBHIBOAMUTH CIIEICTBUS,
pacro3HaBaTh HEBEPHBIC YTBEPKICHUS U HAXOAUTh B HUX ONIHOKH;

MIPOBOJIUTh MAaTEMAaTHYECKHE OJKCIIEPUMEHTHI, pelniaTh 3aJadyd  HMCCIIEeI0BaTEIbCKOTO
XapakTepa, BbIIBUTATh MPEANOJIOKEHHS, JOKa3blBaTh WM OINPOBEPraTh MUX, MPUMEHSs
WHIYKIUIO, TEAYKIINI0, aHAJIOTUI0, MATEMaTHYECKUE METOIBI;

CO3/1aBaTh CTPYKTYPHUPOBAHHBIC TEKCTOBBIE MAaTEPHAIbI C UCIOJIB30BAHUEM BO3MOXKHOCTEH
COBPEMEHHBIX IPOIPAMMHBIX CPEJCTB M OOJIAYHBIX TEXHOJIOTHH, HCIIOJIb30BAaTh TaOJUYHBIC
0a3bl JaHHBIX;

HCII0JIB30BATh KOMIIBIOTCPHO-MATCMATUYCCKHUE MOJICIIN JIs1 aHaJIn3a 00BEKTOB U IponeccoB,
OLCHUBAaTh aACKBATHOCTH MOACIIU MOACIUPYEMOMY 06’B€KTy HIIN IIPOHECCY,; NPEACTABIIATH
PE3YJIbTAThI MOACIUPOBAHMA B HATJIAAHOM BHUIC.

B) npeoMemHubix.

BJIaJICHHE METOJIaMH JI0Ka3aTeIbCTB, AITOPUTMAMU PEIICHHS 331a4; yMeHue (OpMyITHpOBaTh
ONpeNIeNIeHUsl, AaKCHUOMBbI M TEOpEMbl, INPUMEHATh UX, MPOBOJUTH JOKa3aTelbHbIE
paccyKIeHHs B XOJI€ PELICHUs 3a1a4;

YMEHHE ONEepUpOBaTh MOHATHUAMU: CTENEHb YMCIA, JOrapu(M 4Yucia, YMEHHUE BBIIOJIHATH
BBIUUCIICHHE 3HAYCHUH W TpeoOpa3oBaHUsl BBIPAKEHHWN CO CTENEHSAMH W JiorapudmMamw,
npeoOpa3oBaHus IPOOHO-PALIIOHAIBHBIX BBIPAXKEHUH;

YMEHHE OIEpPUPOBaTh MOHITUSIMM: PpalUOHAIBHBIE, HPpPAaLUOHAJIbHbBIE, I10Ka3aTeJbHBIE,
CTENEHHbIe, JorapumMuyeckue, TPUTOHOMETPUYECKHE YPAaBHEHUS U HEpPaBEHCTBA, HX
CUCTEMBI;

YMEHHE OIEepUpOBaTh MOHATHSAMU: (YHKIMs, HenpepbiBHAas (YHKIM, TPOU3BOIHAS,
nepBooOpa3Has, ONpeeleHHbI HHTerpail;, yMEHHEe HaXOAUTh IPOU3BOIHBIE 3JIEMEHTAPHBIX
(GYHKUMH, UCHOJNB3Yys CIPaBOYHBIE MaTepHallbl; HCCIENOBaTh B IMPOCTEMIINX CIydasx
(GYHKIIMM Ha MOHOTOHHOCTb, HaXOJUTh HAauOOJbIINE U HAUMEHBbLINE 3HAYEHUS (PYHKIIMIA;
CTPOUTH TpaUKH MHOTOYJICHOB C HMCIIOJIb30BAHUEM amlapara MaTeMaTHYecKoro aHalu3a;
OPUMEHSTh TMPOM3BOAHYIO MpU pEIIEHWH 3aJad Ha JABM)KEHHE; pellaTth MPaKTUKO-
OpPUEHTHPOBAHHbIE 33/1a4M HA HAUOOJBIINE U HAUMEHBIINE 3HAYEeHUs, Ha HaXOXKACHUE My TH,
CKOPOCTH U YCKOPEHUS;

YMEHHE ONepUpOBaTh MOHATHAMM: palUOHANbHAs (YHKLUS, MOKa3aTelbHas (QYHKLUS,
cTenieHHass (yHKUuUsA, Jorapupmuueckass (QyHKIHS, TPUTOHOMETpUYECKHE (DYyHKIINH,
oOpaTHble (YHKLIMHU; YMEHHME CTPOUTh TIpadUKM HU3yueHHBIX (YHKIMHA, MCIIOIb30BaTh
rpaduku mpU M3yYEHUHU IPOLIECCOB W 3aBUCUMOCTEH, NP pPELICHUM 3ajady U3 JIpYyrux
y4eOHBIX MPEIMETOB M 33/a4 M3 PEaNbHOM >KU3HU; BBIpaKaTb (OPMYJIaMU 3aBUCHMOCTH
MEX]ly BEIMYMHAMY;

YMEHHE peliaTh TEKCTOBbIE 33JJa4l Pa3HbIX TUIIOB (B TOM YHCJIEe HA MPOLEHTHI, JOJIH U YacTH,
Ha JIBJKEHUE, paboTy, CTOMMOCTh TOBapOB U YCIIYT, HAJOTH, 3a/1a4M U3 00JIaCTH yIIPaBIICHUS
JUYHBIMU U CEMEWHBIMU (PMHAHCAMM); COCTABIATH BBIPAXKEHUS, YpaBHEHHsI, HEPAaBEHCTBA U
UX CHCTEMbl IO YCJIOBHMIO 3aJlayM, HCCIEAOBAaTh IIOJYyUYEHHOE pELICHHE U OlLEHUBATh
IPaBJON0100HOCT PE3YJIbTATOB;

YMEHHE OIEepUpOBaTh MOHATHIMH: CpeqHee apudmernyeckoe, MeauaHa, HaubOosbliee U
HalMEHbIIIee 3HAUEHUs, pa3Max, JTUCIEePCHs, CTAaHJapTHOE OTKJIOHEHHE YHCIOBOr0 Habopa;
YMEHHE HW3BJIEKaTh, MHTEPIPETUPOBATh HMH(OPMALMIO, NMPEICTABICHHYI0 B TaONHIIaX, Ha
auarpamMmax, rpadukax, OTpaKkalollyl0 CBOWCTBA peajbHBIX MPOIECCOB U SIBICHUM;
MPEJICTaBIATh HH(OPMALIKIO C TIOMOIIBIO TAOJIUI] U AUArPaMM; UCCIIEZIOBATh CTATUCTUYECKUE
JTAaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM IpadMuecKuX METOO0B U 3JICKTPOHHBIX CPEJICTB;
YMEHHUE ONepUpOBaTh MOHATHAMM: CIy4YalHBIM ONBIT M CilydaiiHOe cOOBbITHE, BEPOSTHOCTb
CJIy4aifHOTO COOBITHSI; YMEHUE BBIYUCIATH BEPOSATHOCTH C MCIIOJNB30BAaHHEM IpapUuecKuX
METO/I0B; MPUMEHATb (POPMYJIbI CIOKEHUS U YMHOXEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE
dakThl ¥ (HOpMyIBl MPU pEIIEHUM 3a]ad; OLEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHIA;



3HaKOMCTBO CO CITy4alHbIMH BEIMUMHAMU; YMEHHE IPUBOIUTH IPUMEPHI MPOSIBICHUS 3aKOHA
OOJBIINX YKCEN B MPUPOIHBIX U OOIIECTBEHHBIX SIBIICHUSX;

YMEHHE ONEpUPOBATh MOHATHAMH: TOYKA, NMPsAMasi, MIOCKOCTb, POCTPAHCTBO, IBYTPaHHBIN
YTOJI, CKPEIIMBAIOIINECS NPSIMbIE, MapaICNbHOCTh U TEPICHIUKYJISPHOCTh TPSIMBIX U
IUIOCKOCTEH, Yrojl MEXIy HpPSIMBIMHU, YTOJI MEXIY MPSMOM U IJIOCKOCTBIO, YIOJ MEXIy
IUIOCKOCTSIMH, PAcCTOSIHHE OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXAY MPSIMbBIMH,
paccTosiHue MEeXy IUIOCKOCTSMHU; YMEHHE UCIOJIb30BaTh MPH PEUICHUH 3a7ad U3y4YeHHbIE
(bakThl ¥ TEOpEeMBbl IUIAHUMETPUHU; YMEHHE OIICHHWBATh Pa3Mepbl OOBEKTOB OKPY’KAOIIETO
MUDA;

YMEHHE ONEPUPOBATh IOHSATHUSMHU: MHOTOTPAHHUK, CEYCHHE MHOTOTpaHHHKA, KYO,
napajuiesienune, npusMa, nupamua, Gurypa u moBepXHOCTh BpPAIICHHUS, IIMIIMHIP, KOHYC,
miap, cdepa, ceueHuss QUTypbl BpalleHUs, IUIOCKOCTh, Kacawomascs cgepbl, IWIHHIPA,
KOHYCa, IUIONIA/lb TOBEPXHOCTU MUPAaMUJIbl, MPU3MBI, KOHYCa, LUIMHAPA, IJI0Waab chepsl,
00BbeM Ky0a, pSMOYTOJILHOTO TapallyieNienuIe/a, TUPaMUIbl, TPU3MBI, IIIIMHAPa, KOHYyCa,
1rapa; yMeHue u300pakaTb MHOTOTPAHHUKH U TIOBEPXHOCTH BPAIICHUS, UX CEUCHUS OT PYKH,
C TIOMOIIBIO YEPTEIKHBIX HMHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB; YMEHHE pacIO3HABATh
CUMMETPHIO B IPOCTPAHCTBE; YMEHUE PACIIO3HABATh MPABUIbHbIE MHOTOTPAHHUKH;

YMEHHE OICPUPOBATh TOHATHUSMU: JBMKCHHE B IPOCTPAHCTBE, TMOJO0HBIE (GUTYPHI B
MPOCTPAHCTBE; UCIOJIb30BATh OTHOUICHHE IJIOMIAACH MOBEPXHOCTEH U 00BEMOB MOI0OHBIX
buryp npu peuieHuu 3aay;

YMEHHE BBIYUCIATH T€OMETPUYECKHE BEIIMYMHBI (IJIMHA, YTOoJl, IUIOoIaab, 00beM, TUIOMIAlb
MIOBEPXHOCTH ), HCIIOJIB3YSI U3YUCHHBIE (POPMYJIIBI K METO/IBI;

YMEHHE ONepUPOBATh NOHATUAMU: IPSIMOYTOJIbHASL CUCTEMAa KOOPAMHAT, KOOPAUHATHI TOUKH,
BEKTOp, KOOPJIMHATHI BEKTOPA, CKAISIPHOE MPOM3BENICHHE, YTOJI MEXKIYy BEKTOPaMH, CyMMa
BEKTOPOB, MPOU3BEIEHUE BEKTOpa HA YUCJIO; HAXOJUTh C MOMOIIBI0 M3YYEHHBIX (POopMyT
KOOPJWHATHI CEPEeIMHBI OTPE3Ka, PACCTOSHUE MEXIY IBYMs TOUKAMHU;

yMEHHE BBIOMpATh MOAXOASIINNA M3YyYEHHBIA METOJA AJ pelIeHHs 3a7adud, paclo3HaBaTh
MaTeMarndeckne (akThl W MaTeMaTHYEeCKHEe MOJCIH B TPUPOJTHBIX W OOIMIECCTBECHHBIX
SABIIEHUSAX, B HCKYCCTBE, YMEHHE MPHUBOJIUTh MPUMEPhl MAaTEMaTUYECKUX OTKPBITUN
POCCHUIICKOM U MUPOBOM MaTEMAaTHYECKON HAYKHU.

yMEHHE OTIEPUPOBATH MOHSATUSAMHU: OINpECICHUE, aKCHOMa, TEOPEMa, CIIEJICTBHE, CBOWCTBO,
MpHU3HAK, JO0Ka3aTelbCTBO, PAaBHOCHIbHBIE (OPMYITUPOBKH; yMeHHE (HOpMyIHpPOBATH
o0paTHOE M TPOTHBOIOJIOKHOE YTBEPXKIEHHE, MPHUBOIUTH IMPUMEPbI U KOHTPHPUMEPHI,
MCII0JIb30BaTh METO/ MAaTEMaTUYE€CKON MHAYKIIMHU; IPOBOJUTH JOKA3aTEIIbHbBIE PACCYKIACHUS
HpI/I pGIHGHI/II/I 3aJa4, OIICHUBAThH J'IOFI/I‘IGCKYIO HpaBI/IJ'II)HOCTI) paccymneHnﬁ;

YMEHUE ONEpPUPOBATh MOHATHUSMU: MHOXKECTBO, IOJMHOXXECTBO, OIEpaluud  HaJ
MHOXECTBaAMU, YMeHI/Ie HUCITIOJIB30BAThH TeOpeTHKO-MHO)KeCTBeHHLIﬁ annapaT JJIsI OITMCAHUA
pEeabHBIX TPOIECCOB U SIBICHUMN, U TIPU PEUICHUH 33]a4, B TOM YHUCIIEe U3 JIPYTUX yUEOHBIX
MIPEIMETOB;

yYMEHHE ONEePUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad, AepeBo, UKI, rpad Ha MITIOCKOCTH;
yMEHHE 3a]1aBaTh U OMUCHIBATh Irpadbl pa3TUYHBIMHU CIIOCOOAMH; UCIOJIB30BaTh rpadbl Npu
pelIeHny 3a/1ay;

YMeHI/Ie CB060)IHO OHepI/IpOBaTI) IIOHATUAMU: COUCTAHUC, HepeCTaHOBKa, qUuCJIo CO‘IeTaHI/II\/’I,
YHCIIO TIEPEeCTaHOBOK; OMHOM HbBIOTOHA; yMeHHE NPUMEHSATh KOMOMHATOpHBIE (DAKTHI U
paccyKJIeHUsI I7Is1 PEIICHUs 33714,

yMEHHUE ONEepPUPOBATh MOHATUSIMHU: HATYPAIbHOE YHMCIIO, LIETI0€ YUCIIO, OCTATOK MO0 MOAYJIIO,
palMoHAIbHOE YHCIIO, HPPAIMOHAIBHOE YHCIO0, MHOXKECTBA HATYpaldbHBIX, IICINbBIX,
paHI/IOHaJIBHLIX, ,HGfICTBPITGJILHBIX YHUCCII, yMeHI/Ie HUCIIOJIB30BAaThH HpI/IBHaKI/I JACIIMMOCTH,
HaUMEHBIIMA OOIIMI JACNUTETh W HaWUMEHbIIee oO0IIee KpaTHoe, anroput™ EBknmma mpu
peH_IeHI/II/I 3a4a4, 3HAaKOMCTBO C paSJII/I‘IHI:IMI/I MMO3UIIMOHHBIMHU CUCTCMAaMH CUUCICHUA,
YyMEHHE CBOOOJHO OMNEPUPOBATH TMOHITHAMH: CTEMEHb C IIEJbIM IIOKa3aTelieM, KOpEeHb



HaTypaJbHOM CTENIEHHU, CTEIIEHb C PALlMOHATIBLHBIM [T0Ka3aTeIeM, CTENIEHb C IEHCTBUTEIbHBIM
(BelecTBeHHBIM) TIOKa3aTeseM, JorapudM Yucia, CHHYC, KOCHHYC ¥ TAaHT€HC IIPOU3BOIBHOTO
qucia;

YMEHHE OIEPUPOBATH MOHATHUSIMH: TOXKIECTBO, TOXKJIECTBEHHOE TPe0Opa3oBaHue, ypaBHEHNE,
HEpaBEHCTBO, CUCTEMa YPAaBHEHUH M HEPaBEHCTB, PABHOCWJIBHOCTh YPAaBHEHUH, HEPABEHCTB
U CHUCTeM,  palMOHAJIbHBIC,  HppAlMOHAIbHBIC,  IOKa3aTeNbHbIC,  CTEIEHHBIE,
JorapuMUUECKue, TPUTOHOMETPUUYECKHE YpaBHEHMs, HEPABEHCTBA U CHCTEMBI; yMEHUE
pemaTh ypaBHEHUs, HEPABEHCTBA M CHUCTEMbI C MOMOIIBIO Pa3IMYHBIX MPHEMOB; peIIaTh
ypaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C ApaMETPOM; IPUMEHSTh ypaBHEHUs, HEPAaBEHCTBA,
UX CUCTEMBI JUIs PEUICHUs MaTeMaTHUECKUX 3a]a4 1 3a/1a4 U3 Pa3JIMYHbIX 00JIacTel HAyKU U
peabHOM KU3HH;

yMEHHE CBOOOJHO OINEpUpoBaTh NOHATHAMH: rpaduk (yHKIHM, oOparHas QyHKUUS,
KOMIO3ULUS QYHKUUH, TMHENHHas PyHKLUs, KBaJpaTu4yHas QyHKIUA, CTelIeHHas (QyHKIMS C
[ENbIM TIOKa3aTelieM, TPUTOHOMETPHYECKHe (YHKIWHU, OOpaTHBIE TPUTOHOMETPHYECKUE
¢GyHKUMH, TOKa3zaresnbHas M Jiorapupmuueckas (QYHKIMH; YMEHUE CTPOUTh TIpaduku
(byHKIMH, BBIIOJTHATH TpeoOpa3oBaHus TpapuKoB (yHKIIHIA;

YMEHHUE UCIOJIb30BaTh IpapuKu QYHKUMN U1 U3Y4YEHHUS MPOLECCOB M 3aBUCUMOCTEH Mpu
pemeHnH 3a1a4 U3 JpYyTUX Y4eOHBIX MPEIMETOB W W3 PEAIbHOW JKU3HHU; BBIPAXKaTh
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETMUYNHAMU;

YMEHHE CBOOOHO ONEPUPOBATH MOHATUSAMU: YETHOCTD (DYHKIIMHU, TIEPHOAUMIHOCTD (DYHKITHH,
OrPaHUYEHHOCTh (PYHKIMHM, MOHOTOHHOCTh (DYHKIIMH, 3KCTpeMyM (pyHKIMH, HanOoblIee U
HaMEHbIIee 3HAYeHHS (DYHKIMM HAa TNPOMEXKYTKE; yMEHHE IMPOBOIHUTH HCCIEIOBAHUE
dynKumm;

YMEHHE HCII0JIb30BaTh CBOMCTBA M TpadUKu QYHKUIUH ISl peIICHUs ypaBHEHNUH, HEPABEHCTB
U 3aJa4d ¢ napaMmeTpamu; u300pakaTb Ha KOOPJMHATHOW IJIOCKOCTH MHOKECTBA pPEIIeHUH
ypaBHEHHH, HEPABEHCTB U MX CHCTEM;

yMEHUE CBOOOJHO ONEpPUpPOBaTh MOHATUAMHU: IIOCIEJOBATEIBHOCTh, apupMeTHYecKas
mporpeccusi, TeOMeTpUYecKasi IpOorpeccHsi, OeCKOHeYyHO YOBIBaomas T€OMETpHUYECKast
porpeccusi; yMEHHME 3a/laBaTh IIOCJIEJOBAaTENbHOCTH, B TOM YHCIE C TOMOIIbIO
PEKYPPEHTHBIX (OPMYJT;

yYMEHUE ONepUpOBaTh MOHATHUSAMM: HEMPEPbIBHOCTh (YHKIMM, aCHUMOTOTHI Tpaduka
GbyHKIMH, TIepBas ¥ BTOpasi MpOU3BOIHAS (PYHKIIUH, TEOMETPUICCKUN U (PU3NIECKUN CMBICIT
MIPOU3BO/IHOM, TepBoOOpa3Hasi, ONpe/eIeHHbI MHTErpajl; YMEHHE HaXOJIUThb aCUMITOTHI
rpaduka QyHKIMN; YMEHHUE BBIYUCIATH MPOU3BOJHBIE CYMMBI, IPOM3BEACHNUS, YaCTHOTO U
KOMIO3ULUH (PYHKIUH, HAXOIUTh YpaBHEHHE KacaTeIbHOU K rpauKy (QyHKIMHU;

YMEHHE HWCIONIb30BaTh TPOM3BOTHYIO ISl HWCCIEAOBaHUS (GYHKIMNA, Ui HAXOXKICHUS
HAWIy4ylIero pelieHUs B MPHUKIAJHBIX, B TOM YHCIE COLMATbHO-DKOHOMUYECKUX U
bu3nvecKknx 3amadax, ISl ONMPENCTICHUsT CKOPOCTH W YCKOPEHHS;, HAXOMUTh IUIOIAAH H
o0beMbl (GUTYp C TOMOUIbIO HWHTErpaja; NPUBOIUTH HPUMEPbl MaTeMaTHYECKOTO
MOJIETUPOBAHUS C MOMOIBIO U depeHINaTbHBIX YpaBHEHU;

YMEHHUE ONEepUPOBATh MOHATHAMU: KOMIIJIEKCHOE YHCII0, CONPSHKEHHBIE KOMIUIEKCHBIE YNCIIa,
MOIYJTb M apryMEeHT KOMIUIEKCHOTO 4Hcia, (opMa 3amicH KOMIUIEKCHBIX —YHCEI
(reoMeTpuyeckas, TpPUTOHOMETpHUYECKass U  anreOpavyeckas); yYMETb IPOH3BOJIUTH
apupMeTHIeCKHe JCHCTBUS C KOMIUIEKCHBIMH  YHCJIAMH;, TIPUBOJAUTH  MPHMEPHI
UCTIOJIb30BAHUS KOMITJIEKCHBIX YHCEIT;

yMeHHE CBOOOJHO OMNEepUpoOBaTh TOHATHSIMH: CpeaHee apuPMeTHIecKoe, MeauaHa,
HauOoJpllee M HaUMEHbIIIee 3HAYCHHUs, pa3Max, JUCIIEPCUsi, CTaHAaPTHOE OTKJIOHEHHE /IS
OIMCAaHMsI YUCIIOBBIX JIaHHBIX; YMEHHE UCCIIEI0BATh CTATUCTHUECKUE JTaHHBIC, B TOM YHCIIE C
IPUMEHEHHEM IpauuecKUX METOAOB U 3JIEKTPOHHBIX CPEICTB; IpapUuECcCKu HCCIIECAOBATH
COBMECTHBIE HA0JIOJICHHs C IOMOLIBIO TUarpaMM pacCeMBaHUs U IMHEWHOM perpeccuy;
YMEHUE HaXOIUTh BEPOSTHOCTH COOBITHI C MCIONb30BaHUEM TIpaUuecKuX METO/OB;
IIPUMEHSATH IS pelIeHus 3a1a4 (OpMYJIbl CJI0KEHUS U YMHOKEHUS BEPOATHOCTEH, popMyIty



TTOJTHOW BEpOSTHOCTH, (popmyiry bepHyiinu, komOuHaTOpHBIE (PaKThl M POPMYIIBI; OIICHUBATH
BEPOSITHOCTH PEAIbHBIX COOBITUH; YMEHUE ONEPUPOBATH MOHATUSAMU: CIIydaiiHast BEIMUMHA,
pacmpesielieHue BEepOsITHOCTEH, MaTeMaTH4ecKoe OXKUIaHHWe, AUCIEPCHs W CTaHJIapTHOE
OTKJIOHEHHE CITy4ailHON BeNWYHHBI, GYHKLIUHU PACIpEIesICHUs U TUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeIbHOr0 W HOPMAaJbHOIO paclpeesieHuid; yMEHHE HCIOJIb30BaTh CBONCTBA
M3YYEHHBIX pacIpeesIeHI Ui PELIeHNs 33/1a4; 3HAKOMCTBO C MOHATUAMU: 3aKOH OOJIBIINX
4Kcell, METO/Ibl BHIOOPOYHBIX HCCJIEIOBAHUIN; YMEHHE MPUBOJIUTH MPUMEPHI MPOSBICHUS
3aKoHa OOJBIIMX YHCEN B IPUPOTHBIX U OOIIECTBEHHBIX SBICHUSX;

yMEHHE CBOOOIHO OINMEPHPOBATh MOHATHSAMH: TOUYKA, MpsAMas, MIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIyd, IUIOCKMM yToJ, ABYI'PAHHBIA YIOJl, TPEXTPAaHHBIM yroJ, INEepEeCceKaroIuecs,
napajuleNibHble W CKPEIIMBAIOLIMECS TMpsSMble, MapaulebHOCTh W MEPIEHIUKYJISIPHOCTh
MPSIMBIX U IJIOCKOCTEH, YroJl MEXIY MPSAMBIMU, YTOJI MEXIY NPSAMON U IJIOCKOCTBIO, yIoJl
MEXy IUIOCKOCTSMHU; YMEHHE HCIOJIb30BaTh MPHU PEHICHUU 3a7ad H3yueHHbIe (aKThl U
TEOpEMBbI IJIAHUMETPUU; YMEHUE OLICHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOIEM MUDE;
YMEHHE ONEepPUpPOBATh MOHATHUSIMHU: MHOTOTPAaHHHK, CEYEHHE MHOTOTPAHHUKA, MPaBUIbHBIN
MHOTOTPaHHUK, MPU3Ma, MHpaMuaa, GUrypa ¥ MOBEPXHOCTh BpAIICHUS, UIMHID, KOHYC,
map, cdepa, pa3BepTka MOBEPXHOCTH, CEYCHUS KOHYCa U LUJINH/IPA, MapajljiebHbIe OCH HIIN
OCHOBAHHIO, CEYCHHUE IIapa, TIOCKOCTh, Kacaromascs chepsl, IINHAPa, KOHyCa; YMEHHE
CTPOUTH CEYCHHE MHOTOTpaHHHKA, U300pa)KaTh MHOTOTPAaHHUKH, GUTYPHI M MOBEPXHOCTU
BpAIllEHUs, UX CEYEHUS], B TOM UUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPECTB; YMEHHE IPUMEHSTh
CBOMCTBa TreoMeTpuYecKux GUryp, CaMoCTOATENbHO (QOPMYIUPOBATH OMpEICICHUS
n3y4aeMbIX (QUTYp, BBIABUTATh THIIOTE3BI O CBOMCTBAX U MPU3HAKAX T€OMETPHUECKUX UTYP,
00OCHOBBIBaTh WJIHM OINPOBEpPraTh HUX; YMEHHE MPOBOAUTH Kiaccupukauuo ¢Guryp mo
Pa3IMYHBIM MPU3HAKAM, BHIIIOIHATH HEOOXOMMBIE TOTIOHUTEIbHBIE IIOCTPOCHUS;

yMeHHe CBOOO/HO OMEpPHPOBATH MOHATHIMMU: IUIOLIAb GUTYphl, 00beM (QUTYpBHI, BETHUNHA
yIJla, PacCTOSIHUE OT TOUYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEKIY IPSIMBIMH, PACCTOSIHUE MEXTY
IUIOCKOCTSIMH, TJIOHIa b CcQephl, IUIOMAAb MOBEPXHOCTH HUPAMHUbI, MPHU3MBI, KOHYCA,
HWIMHIpa, 00beM Ky0a, NpSIMOYroJIbHOTO Napajulefenunena, HTUPAMUIbL, [PU3MBI,
LWINHApA, KOHYCA, [I1apa; yMEHHE HaX0IUTh OTHOIIEHHE 00beMOB OJO0HBIX (UTYD;
yMEHHE CBOOOJHO ONEpUPOBATh MOHATHUSIMU: JBW)KEHHME, NapalieIbHbIi MEpEeHoC,
CUMMETpHS Ha IJIOCKOCTHU U B IPOCTPAHCTBE, IIOBOPOT, Tpeodpa3oBaHue Mo Jo0us, ToA00HbIe
Gurypsl; yMeHHe pacro3HaBaThb paBHbIE M MOJOO0HBIE (PUTYpBI, B TOM 4YHCJIE B IPUPOJIE,
UCKYCCTBE, apXUTEKTYpe; YMEHHE HCIOJb30BaTh N€OMETPUUECKUE OTHOLIEHUS, HAXOAWUTH
reoMeTpUUYECKrEe BEIUUMHBI (JUIMHA, YT, IJIOIab, 00beM) IPU PEIIEHUH 3aj1a4d U3 Ipyrux
yueOHBIX MPEAMETOB U U3 PEaIbHOM KHU3HH;

yMEHHE CBOOOJHO ONEepUpPOBaTh MOHIATUAMU: MPSIMOYTOJIbHAS CUCTEMA KOOPJIUHAT, BEKTOD,
KOOpJAWHATBl TOYKH, KOOPAMHATHI BEKTOpAa, CyMMa BEKTOPOB, NPOMU3BEACHHUE BEKTOpa Ha
4HCIIO, pa3lokKEeHHe BeKTopa Mo 0Oa3ucy, CKalsipHOE TNPOU3BEJIEHUE, BEKTOPHOE
IIPOU3BEIECHNUE, YTOJI MEKY BEKTOPAMH; YMEHHUE UCIIOIb30BaTh BEKTOPHBIN U KOOPANHATHBIN
METOJl JJisi pEeUleHHs] TeOMETPHUYECKMX 3a7ad W 3a7ad JApPYyrux Y4eOHBIX NpPEeIMETOB;
OIIEpUPOBATh NOHATUAMHU: MaTpuLa 2 X 2 U 3 X 3, ONpenenuTeNb MaTPULbL, FTEOMETPUUECKUIN
CMBICJ OIIPENIETUTENS;

YMEHHME MOJIETTUPOBATh PEAIbHBIE CUTYaI[MH Ha SI3bIKE MATEMAaTUKH; COCTABIIATH BBIPAKECHMS,
ypaBHEHHUsI, HEPABEHCTBAa M UX CUCTEMBI IO YCJIOBHIO 3a/1a4H, UCCIENOBATh MOCTPOCHHbBIE
MOJIENIN C MCIIOJIb30BAaHUEM ammapara areOpbl, HHTEPIPETUPOBATh MOJyUYEHHBIN pe3yJIbTarT;
CTPOUTh MaTeMaTHYECKHE MOJIENH C IOMOIIBI0 T€OMETPUUYECKUX MOHSITUA M BEIUYMH,
pelaTh CBSI3aHHbIE C HUMH IIPAKTUYECKHE 3a7aul; COCTAaBIISITh BEPOSITHOCTHYIO MOJENb U
MHTEPIPETUPOBATh MOJNYUYEHHBIM pe3yJjbTaT, peuarb MPHUKIATHBIE 33Jauyd CpeICTBaMU
MaTeMaTHYECKOr0 aHalli3a, B TOM YHCJE COLMATBHO-PKOHOMUYECKOTO M (U3NYECKOTO
XapakTepa,

yYMEHHUE BBIOMpATh TMOAXOSAIIMNA METOX JJIsi PEHICHUs 3a7ayd; MOHMMAaHUE 3HAYUMOCTH
MaTEeMaTHUKU B W3YYEHHUU MPUPOJTHBIX W OOIIECTBEHHBIX IPOLIECCOB U SIBICHUI; yMEHUE



pacrno3HaBaTh IIPOSIBIICHUE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE, YMEHHUE IPUBOAUTH ITPUMEPHI
MAaTE€MaTHUYECKUX OTKPBITUM POCCUNCKON U MUPOBOM MATEMaTU4YECKOU HAYKH.

4. OBBEM JJUCHHUIIJIMHBI U BUJAbI YYEBHOM PABOTHI
OO0mui 00beEM UCHUILIMHBI COCTABIIIET 328 akageMUYECKUN Yac.

Ounas ¢popma

Bunx yuebnol paboThl Bcero gacos 1 Cewmectpet 5
AyIUTOpHBIE 3aHATHS (BCETro) 320 136 192
B TOM YHCJIE:
Jlexkuuwu, ypoku (JIK) 134 68 66
[Mpaktuyeckue 3ausatus (I13) 178 68 110
KoHcynbranus 2 - 2
CamocrositesibHas padora (Bcero) (CP) - - -
B TOM YHCIIE:
CaMonoIroToBKa (CaMOCTOSITEIbHOE U3YUEHUE PA3/IEIioB,
npopaboTKa M MOATOTOBKA M MOBTOPEHHUE JIEKIIHOHHOTO
MaTepuaia U MaTepuana ydeOHUKOB U y4eOHBIX MOCOOUH, i ) )
MOJI'OTOBKA K MPAKTUYCCKUM 3aHSATHSIM)
[IpomexyTouyHas aTTecTamus 14 - 14
Popma NPOMEKYTOYHON ATTECTALUH KOHTp. pald | 3K3aMeH
O01mmii 00HeM, yac 328 136 192

3aouHas popma

Bun yuebHoit paboThl Bcero gacos 1 CemecTpe! 5
AyIuTOpHBIE 3aHATHS (BCEro) 28 14 14
B TOM YHCIIE:
Jlexkuuwu, ypoku (JIK) 10 6 4
[Mpaktuyeckue 3ausatus (I13) 14 6 8
KoHncynpTranus - - -
CamocrositesibHas padora (Bcero) (CP) 300 122 178
B TOM YHCIIE:
CamomnoaroToBka (caMoCTOSITEIbHOE U3yUEHHE pa3elioB,
npopaboTKa M TMOATOTOBKA M MOBTOPEHHUE JIEKITMOHHOTO
MaTepuana U MaTepuana y4eOHUKOB U y4eOHBIX OCOOUH, 300 122 178
MOJITOTOBKA K MPAKTHYECKUM 3aHSATHSIM)
[TpoMexxyTouHasi aTTecTalus 4 2 2
Popma NPOMEKYTOUHON aTTECTALUH KOHTp. pab | 3K3ameH
O0mmii 00LeM, yac 328 136 192

5. COAEPKAHUE U CTPYKTYPA JUCHUIIVINHBI

5.1 Conep:xanue IMCUUILINHBI

Ne
HaumenoBanue pasnena
paznena
(Tembl)
(Temnl)

Coneprxanue pasnena (TeMbl)




1. MaremaTuka: ajredpa u Ha4YaJaIa MAaTEeMATHYECKOI0 AHAJIH3A

IToBTOpEeHune

Pemenne 3agad ¢ MCIOJNB30BAHUEM CBOMCTB YHCEN U
CHUCTEM CUUCJIEHUS, IEIUMOCTH, J0JIEH U YacTeM, IPOLIEHTOB,
MoayJel uucen. Pemenue 3a1a4d ¢ MCNIOJIb30BaHUEM CBOWCTB
CTeTIeHEH W KOpHEH, MHOTOWICHOB, NpeoOpa30BaHUA
MHOTOYJICHOB U  JPOOHO-PALIMOHAIBHBIX  BBIPAXKCHHI.
Pewienune 3amad ¢ MCHOJIB30BAHUEM T'PaJyCHOM MEPHI yrJa.
MonyJib 4Kclia U €ro CBOMCTBA.

DNEeMEHTHI TEOPUU
MHOKECTB U
MaTeMaTUYECKOH JIOTUKH

MHoxecTBa  (YUCIIOBBIE, T'E€OMETPUYECKHX  (UTYp).
XapakTepuCTUYECKOE CBOMCTBO, OJEMEHT MHOKECTBa,
MycToe, KOHEYHOe, OeCKOHEYHOe MHOXeCcTBO. CrocoOs
3a/laHus MHO>KECTB [TonMHOXeCTBO. OTtHoteHus
MPUHAJICKHOCTH, BKJIIOYCHHUS, paBeHCTBa. Omepanuu Haa
MHokecTBaMu. Kpyru Ditnepa. Koneunsle n OeCKOHEUHBIE,
CYCTHBIC U HECUCTHBIC MHOXKECTBA.

VctuHHBIE W JIOKHBIE BBICKA3bIBAHMS, OMEpally Haj
BBICKA3bIBAaHUSIMU.  Aeebpa  6blCKA3bIBAHULL. Casi3b
BBICKA3bIBaHUI C MHOXKecTBaMU. KBaHTOpHI CyIIIeCTBOBAHUSA
U BCEOOIIHOCTH.

3akoHbl TIOTUKU. OcHosHble I02udecKue npasuia. Pemienue
JIOTUYECKUX 3aJad C HCIOJIb30BAHUEM KpyroB Oiiepa,
OCHOBHBIX I02UYECKUX NPABUIL.

YMmozakimtoueHusi. OOOCHOBaHMS U JIOKA3aTelNbCTBO B
MaTeMaTHKe. Teopemsr. Bunbt MaTeMaTHYeCKHUX
YTBEPKACHUH. Buowl odoxazamenvcms. Mamemamuueckas
UHOYKYUA. Ymeeporcoenus: obpammnoe OaHHOMY,
NPOMUBONOTIOHCHOE, obpammoe NPOMUBONOLONCHOMY
OoanHomy. llpu3Hak W  CBOICTBO, HEOOXOIUMBIE W
JIOCTaTOYHBIE YCIIOBUSI.

Ocnoenas  meopema  apugpmemuxu. Ocmamxku  u
cpasnenus. Aneopumm Esxnuoa. Kumatickas meopema 00
ocmamxkax. Manas meopema Depma. (-uuuvie cucmembvl
cuucnenus. @Pynxyus ODinepa, 4ucio u cymma oeiumenel
HamypaibHo20 4ucia.

Yucna u BBIPpAXKCHUA

JleliCTBUTENIbHBIC YHCIIA.

ToxxaecTBeHHbIE TpeoOpa3oBaHUS.

CreneHp ¢ JACHWCTBUTEILHBIM IIOKa3aTeleM, CBOMCTBA
CTEIICHHU.

Jlorapudm umcma, cpoiictBa norapudma. JlecATUUHBIHA
norapudm. Yucno e.  Hamypanouwiti  nozapugm.
[Tpeobpa3zoBanue orapuMUIECKUX BHIPAKEHHUI.

YpaBHEHHS 1 HEPABEHCTBA

Pemenne 3amay ¢ IOMOILBIO YHCIOBBIX HEPABEHCTB U
CHUCTEM HEPABEHCTB C OJHOM NEPEMEHHOM, C MPUMEHEHHEM
M300pakeHMs YUCIOBBIX TPOMEKYTKOB.

['padmyeckoe penieHue ypaBHEHUI U HEPABEHCTB.

HppauroHainbHble YpaBHEHNS U HEPABEHCTBA.

[Ipocreiimne mokasaTenbHbIe YPABHEHUS U HEPABEHCTBA.

CucreMsbl IOKa3aTeIbHBIX YPaBHEHUI U HEPABEHCTB.

Jlorapugmuueckue ypaBHEHUS U HEPABEHCTBA.

Cucremsl orapu(pMUIECKUX YpaBHEHUH HHEPABEHCTB.

Tpuronomerpruyeckrue ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TPUTOHOMETPUYECKUX YPAaBHEHUI U HEPABEHCTB.
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Memoo unmepsanoe ona peulenus HepaseHCma.

I'papuueckue  memoovl  pewenuss — ypasHeHuu U
Hepasencmg.  Pewenue  ypasHenuil U HepaseHcma,
CoO0epHCauux nepemeHHy0 noo 3HAKOM MOOYJIAL.

Cucmembl  NOKA3aMENbHLIX,  102APUPMUYECKUX U
uppayuonanibHulx ypasnenutl. Cucmemvl NOKA3AMENbHLIX,
Jl02apupmuueckux HepaseHcma.

Ypaenenus, cucmemvl ypagrenuil ¢ napamempom.

DyHKIMH

Crenennast GyHKIHUS U €€ CBOWCTBA, U TpaduK.

Bzaumno  obpammuwie  ¢ynkyuu. I'paguku  e3aumuo
00pammubIxX hyHKYUL.

Pemenue 3a1a4 ¢ UCIONB30BAHUEM YUCIIOBBIX QYHKUIUN U
ux rpadukoB. Hcmonb3oBaHue CBOWCTB M TpaduKoOB
JUHEHHBIX W KBaJApaTHUHBIX  (QYHKIMA,  0OpaTHOM

MPOMOPLUUOHATIBHOCTU U QYHKIUH Y = \/; .

[Toka3zarenbHas (yHKIHS U €€ CBOWCTBA, U TpaduK.

Jlorapudmuueckas GyHKIUS U €€ CBOUCTBA, U rpaduk.

Tpuronomerpudeckas OKpyKHOCTb, paldaHHas Mepa yrJa.
CuHyc, KOCHUHYC, TAaHI'€HC, KOTAHI'€HC ITPOU3BOJILHOTO YIJIa.
OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO U CIIEICTBUS U3
HETO.

3HaueHHs TPUrOHOMETpHUUuecKuX (GyHKuuil ams yrios 0°,

30°, 450, 60°, 90°, 180°, 270°. (O, % %g g pan). Popaysl

CNLOJICEHUsL  MPUSOHOMeMPUYecKUx — pyukyul,  @opmynsl
npugedeHus, Gopmyivl 080UHO20 APSyMeHmA.

TpuronomeTpudeckre QyHKITUH.

TpuronomeTrpuyeckue byHKIUU
Yy =C0SX,Yy=SINX,y=19X. @yuxyusy =CtgX. CgoiicTa n
rpadyKi TPUTOHOMETPUUECKUX QYHKITHI.

OOpaTHble TPUrOHOMETpUYECKUE QYHKIUH.

ApKKOCHHYC, apKCHUHYC, apKTaHTeHC qrcha.
Apxkomaneenc uucna. llpocreiine TPUTOHOMETPUUYECKHE
ypaBHEHUS. Perienrie TpUroHOMeTPUUYECKUX YPaBHEHHH.

Obpammuvie mpuconomempuieckue QyHKYUU, ux c0UCmMaa
u epaguxu. Pewenue npocmeriuiux mpucoHOMempuieckux
HepaseHCma.

Hymu  QyHKIMH, TPOMEXYTKH  3HAKOMOCTOSIHCTBA,
MOHOTOHHOCTh. HawmOomnpiiee ¥ HaWMMEHbIEe 3HAYCHUE
¢byakun.  [lepuogmueckne  ¢yHKuu. YeTHOCTh U
He4YeTHOCTh PyHKIMHA. CroKHbIe QYHKLINU.

Ilpeobpaszosanus epagukos Gyukyuili: cosue 6001b
KOOPOUHAMHbBIX OCell, PACMANCEHUE U CoHcamue, OMpadceHue
OMHOCUMENbHO KOOPOUHAMHBIX OCell.

DJIEMEHTEI
MAaTEMATUYECKOT0 aHAJIN3a

[TpousBoanas pynkuuu B Touke. KacarenpHas k rpaduky
¢yukuuu. [eomerpuueckuit. U (U3NYECKUH  CMBICTT
npou3BogHOW. [Ipou3BoAHBIE 3JIEMEHTApHBIX  (DYHKITHI.
Ipasuna ouggepenyuposanus.

Bmopas npouzeoonas, ee ceomempuveckuil u pusuieckuti
CMbICIL.
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[TonsTHe 0 HempepbIBHBIX QYHKIUAX. TOUKH 3KCTpeMyMa
(MakcumyMa M MHUHMMYyMa). VMcciienoBaHue 3jieMEHTapHbIX
(bYHKIMI HAa TOUKH SKCTpEMyMa, HanOoJIbIIee 1 HAaMEHbIIIee
3HAa4YeHUE C MOMOILBIO IPOU3BOIHOU. [locmpoenue epagukos
@ynukyuti ¢ nomowwlo  npou3gooHwvix.  Ilpumenenue
NPOU3BOOHOU NPU peuteHuu 3a0ay.

[TepBooOpaznasi. Ilepsoobpasnvle 9NeMEHMAPHBIX
Gdynxyuii. Ilnowaov xpusonuuetinou mpaneyuu. Dopmyna
Hvromona-Jleiibnuya. Onpedenennulil uHmezpai.

Buviuucnenue nnowaoeii niockux gueyp u obvemos men
BPAYEHUSL C NOMOWbIO UHMeSPad.

MartemaTHuka: BEPOATHOCTDb U CTATHCTHKA

CraTtucTuka 1 Teopus
BEPOSATHOCTEM, JIOTUKA U
KOMOMHATOpHKa

Pemenne 3amau  Ha TabnmuHoe ™ TpaduyUecKoe
IpelCcTaBlICHUe JaHHBIX. Vcmonbp3oBaHUME CBOWCTB U
XapaKTePUCTHK YHCIIOBBIX HAOOPOB: CPEIHUX, HANOOJBIIIETO
¥ HaUMEHBLIET0 3HAueHUs, pa3Maxa, oucnepcuu. Pewenue
3a0ay Ha onpeoenenue Yacmomsl U 6ePOAMHOCIU COOLIMUL.
Buviuucnenue seposmuocmeti 8 0nvblmax ¢ pagHoB803MONCHLIMU
anemMeHmapHelMu ucxooamu. Pewenue 3a0au ¢ npumenenuem
Kombunamopuku.  Pewenue 3a0au  Ha  @bluucieHue
8epOSIMHOCMeEN  He3Ad8UCUMbBIX — COObIMULL,  NpUMEHeHUe
dopmynsl  cnoocenus eepoamuocmei. Pewenue 3adau c
npumenenuem ouazpamm Juiepa, 0epesa 6eposmHOCHel,
dopmyner bepuynu.

Ycnosnas  eeposmnocme.  Ilpasuno  ymHodcenus
seposimuocmetl. Dopmyna noaHolU 8eposmHOCMU.

Juckpemnvie cryuatinvle GeauyuHvl U PacnpeoeneHusl.
Hezasucumvie cnyuyaiinvie genuuunsvl. Pacnpedenenue cymmol
U NpoU3Be0eHUs He3ABUCUMbIX CTIYUAUHBIX GETUYUH.

Mamemamuueckoe odicuoanue u Oucnepcus Ciy4auHou
senuuunvl. Mamemamuueckoe oodcudanue u Oucnepcus
CyMMmbl CYYAUHBIX BENIUYUH. T'eomempuueckoe
pacnpeoenenue. bunomuanvrHoe pacnpedenenue u - e2o
ceolicmaa.

Henpepuvignuvie  cnyuaunvie eenuuunvt. Ilonamue o
naomuocmu eepossmuocmu. Paenomepnoe pacnpedenenue.

Ilokaszamenvroe pacnpedenenue, e2o napamempul.

Ionamue o Hopmanvhom pacnpeodenenuu. Ilapamempoi
HOpMabHO20 pacnpedenenus. [lpumepul ciyuatinblx 6e1UdUH,
NOOYUHEHHbIX — HOPMANbHOMY  3AKOHY  (NO2peuHocmy
usMepeHuti, pocm 4elo8eKa,).

Hepasencmeo Yeoviwesa. Teopema bBepuynnu. 3axon
boonvwux  yucen.  BolOopoumvili  mMemoo  uzMepeHus
sepoamuocmei. Ponv 3akoma 6onvwiux yucen 6 Hayke,
npupoode u oobwecmae.

Kosapuayus 0eyx cayuaunvix eenuuun. Ilonamue o
koaghuyuenme xoppensyuu. Coemecmuule HaOIIOOEHUsSL 08X
CYYAUHBIX — BEUYUH. Buibopounwiii  xoaghgpuyuenm
KOppensiyuu.

TekcToBbBIE 3a1aUN

Pemenne 3amau Ha JBWKEHHE U COBMECTHYIO PadoTy ¢
MTOMOIUIBIO JIMHEHHBIX U KBAAPATHBIX YPABHEHUN M UX CUCTEM.

MareMaTuka: reoMeTpus
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I'eomerpus

Pemenne 3amad ¢ NpUMEHEHUEM CBOMCTB ¢Quryp Ha
IJIOCKOCTH. 3aJadyd Ha J0Ka3aTeIbCTBO M IOCTPOCHHE
KOHTprnpumepoB. Mcnonp30BaHue B 3aJayax MPOCTEHIIMX
JOTUYECKHX MpaBwil. PemieHuwe 3agad ¢ HCIOJIb30BAaHUEM
TEOPEM O TPEyroJIbHUKAaX, COOTHOLIEHUIN B MPSAMOYTOJIbHBIX
TpeyrojbHUKaX, (aKTOB, CBS3AHHBIX C UETHIPEXYTOJIbHUKAMHU.
Pemenue 3amau ¢ ucrnosnb3oBaHUEM (DAKTOB, CBA3AHHBIX C
OKpY>KHOCTSIMH. Perienue 3a1a4 Ha n3MEpEeHHs Ha INIOCKOCTH,
BBIYMCJICHUE JUIMH U TUIomanei. Pewenue 3adoau ¢ nomousvbro
8EKMOPO8 U KOOPOUHAM.

Harmsinnas crepeomerpus. Ourypbl U UX H300paskeHUS
(ky06, mHWpamMmma, — TPU3MA). OcHosHble  noHAMUSL
cmepeomempuu u ux ceoticmea. Ceuenus Ky0a u TeTpasipa.

Touka, mpsiMasi U IUIOCKOCTh B IPOCTPAHCTBE, aKCHOMBI
CTEpEOMETpPUM W  CIEACTBUS U3 HUX. B3aumHoe
pacnoyIoKEHUE MPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.
[TapajuienbHOCTh HPSAMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE.
N300parkeHre MPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYp Ha
IIJIOCKOCTH.

Paccrostaust Mex 1ty (purypaMu B IpOCTPAHCTBE.

VYrubel B ipoctpancTie. llepneHauKynsipHOCTh NPSMBIX U
IIJIOCKOCTEM.

[Ipoexkuust  ¢urypsl  Ha  TWIOCKOCTH.  Ilpu3Haku
NEPHEeHIUKYISIPHOCTH  MPSAMBIX M IJIOCKOCTEH B
npocTpaHcTBe. Teopema o Tpex NEepHeHINKYIApax.

MHOrOrpaHHHKH. [Tapamienenumnen. CaoiicTBa
npsMOYrojibHOro napamienenunena. Teopema Iludaropa B
npoctpanctie. [Ipusma n nupamuna. [IpaBuiibHas nupamuaa
U npaBwibHasg npusMa. llpsmas nupammpga. OJIEMEHTHI
MPU3MBI U TUPAMU/IBL.

Tena BpameHus: LWIMHAP, KOHyC, cdepa u map.
OcHOBHBIE CBOHCTBAa MPSAMOTO KpPYroBOrO LWJIMHJpA,
IpSMOT0 KpyroBoro koHyca. M3o0paxkeHue Ten BpalieHus Ha
MJIOCKOCTH.

IIpeocmasnenue 06 yceueHHOM KOHYce, cedeHus KOHYCa
(napannenvhoe OCHOBAHUIO U NPOXoOsujee 4epe3 Gepuluny),
ceyeHuss YunuHopa (napaiieibHo U NepneHOUKYIApHO OClU),
ceuenus wapa. Pazeepmka yununopa u konyca.

Ilpocmeviwiue KomOUHayUU MHO202DAHHUKOE U  Meil
spawjenus — mexcoy  cobou. BpluucieHHe  3IEeMEHTOB
POCTPaHCTBEHHBIX (puryp (pebpa, 1uaroHanau, yribl).

[Inomane NOBEpXHOCTH MPABWIBHON NUPAMUABI U IPSIMOUN
npusMel. [lmomans MOBEPXHOCTH MPSMOTO  KpPyroBOTO
HWIMH]IpaA, IPSIMOTO KPyroBOro KOHyca U 1apa.

[TonsiTue 06 00beme. O6beM MUPaMUIBI U KOHYCA, TPU3MBI
u mnHapa. O6beM mapa.

[Tousitue o6bema. OOBEeMbl MHOTOIpaHHUKOB. OObEMBI Tel
BpamieHusl. Axcuomsl ob6vema. Bvieoo gopmyn obvemos
NPAMOY20IbHO20 Napaiiesenunedd, Npusmvl U RUPAMUODL.
Dopmynvl 011 Haxoxcoenuss obvema mempasopa. Teopemol
06 omHOWEeHUsAX 00BEMO8.
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Ilooobuvie mena 6 npocmparcmee. COOTHOIICHUS MEXTY
TUIOINASIMHA TTOBEPXHOCTEH 1 00beMaMu TIOA0OHBIX TEll.

Heudicenus 6 npocmpancmee: napanienvhvill NepeHoc,
YEHMPAIbHAsL  CUMMEMpPUsl,  CUMMEMPUsi  OMHOCUMENbHO
nirockocmu, nogopom. Ceoticmea Osudxcenuil. Ilpumenenue
0BUDICEHUT NPU peleHUl 3a0ai.

Ipunosicenuss unmezpana K 6bIYUCIEHUIO 00BEMO8 U
nosepxnocmeti men epawenus. Ilnowaos cpepuueckozo
nosica. Obvem wapogozo cnos. Ilpumenenue 0d6vemos npu
peuteHuu 3a0a.

[Tnomane chepsl.

Paseepmra yununopa u xownyca. Ilnomanps MOBEpXHOCTH
WIMH]IPA U KOHYCA.

KomOuHaImu MHOTOIpaHHUKOB U TEJI BpalllCHUsI.

10

Bekrops! u KOOpIMHATHI B
MIPOCTPAHCTBE

BekTopel u koopamHaThl B mpoctpaHcTBe. Cymma
BEKTOPOB, YMHOXKEHHE BEKTOpa Ha 4YHCIO, YIOJ MEXIY
BekTopamu. KoiuiMHeapHble W KOMIUIAHAPHBIE BEKTOPHI.
Cranaproe npoussedenue sekmopos. Teopema o paznodicenuu
8eKMOpa No mpem HeKoMnianaprovim gexkmopam. Cransiproe
npouszeedeHue ekmopos 6 koopounamax. Ilpumenenue
BEKMOPO8 NPU peueHUl 3a0ay Ha HAX0diCOeHue PAcCmOosHULL,
OnuH, niouwiaoetl u 06bemos.

Ypasuenue nnocxocmu 6 npocmpancmee.
chepvt 6  npocmpancmee. Dopmyra O
PACCMOsIHUL MeNHCOY MOYKAMU 8 NPOCMPAHCMEe.

Pewenue 3adau u dokazamenbcmeo meopem ¢ NOMOUbIO
BEKMOPOB U MEMOOOM KOOPOUHAM. DIeMeHmbl 2eomMempuu
Mmace.

Ypaenenue
BbIYUCTICHUS

11

I/ICTOpI/I}I MaTEMAaTUKHU

HCTOpI/ISI MaTEMaTHKU. BKJ’IaI[ BBIJAOOINXCA MaTEMAaTHKOB
B PA3BUTHC HAYKH,; POJIb MATCMATHKHU B PA3BUTHU Poccun.
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MeToapl MaTEMaTUKHA

Meronsl  matematuku. I[IpuMepsl  MaTeMaTHYeCKHUX
3aKOHOMEpHOCTE B INpUpoAe, B  TOM  4YHUCIE
XapaKTEepU3yIOUUX KPACOTY U COBEPILIECHCTBO OKPYKAIOLIETO
MHpa U IIPOU3BEIECHUN UCKycCTBA. IIporpaMMHbIe CpeacTBa U
JIEKTPOHHO-KOMMYHHMKAIIUOHHBIE CHCTEMBI IIPU PELICHUHN
MaTEeMaTHYECKHX 3a1au.

5.2. CTpykTypa IUCHUILIHHBI (TeMAaTHYeCKOe NJIAHUPOBAHUE)
Ounas dopma 00yueHus

No KonmuecTBo yacoB
pasnen
. HanmenoBanwue pasniena (TeMbI) Beero T 113 (C) CP
(Temnl)
1 cemectp
1 Maremaruka: anrebpa u Hayaia
MaTEeMaTHYECKOTO aHAJTH3a
1.1. | [loBropenue 6 4 8 -
19 DNeMEeHThI TEOpUH  MHOMKECTB u 6 4 8 i
MaTEeMAaTHYECKOH JIOTUKH
1.3. Uriciia v BRIpOKCHHS 8 6 4 -
14, YpaBHEHHs 1 HEPABEHCTBA 32 16 10
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1.5. | ®ynkuuu 16 8 6
2 Matematuka: BepOsITHOCTh U CTaTUCTHKA
21 CratucTuka W TEOpHS BEPOSITHOCTEH, 17 14 i
JIOTMKa U KOMOHWHATOpHUKa
3. ['eomerpust
3.1 I"'eomerpus 51 16 32
Hmoco 136 68 68
2 cemecTp
1 Maremaruka: anreOpa 1 Havyana
MaTeMaTHYECKOT0 aHAJIN3a
1.6. DJIeMEeHThl MAaTEMAaTUYECKOTO aHAIN3a 44 20 24 -
1.7. DOyHKIUU 44 20 24 -
2 Matematuka: BepOsITHOCTh U CTaTUCTHKA
590 CratucTuka W TEOpHS BEPOSITHOCTEH, 12 i 19 i
JIOTUKa U KOMOWHATOpHUKa
2.3. TekcroBbie 3agaun 10 - 10 -
3. ['eomerpust
3.2 I"'eomerpus 22 10 12 -
3.3 BekTophl ¥ KOOpJMHATHI B IPOCTPAHCTBE 28 10 18 -
3.4 Hcropusi MaTeMaTUKH 6 6 - -
3.5 Metoapl MAaTEMAaTUKHU 10 - 10 -
ATtrectanus 14
KoHcynpTanus 2
Hmoezo 192 66 110 -
O6mmii 00 emM, yac 328 130 178
3aounas popma oOyueHust
No KonunuecTBo yacos
pazzen
. HaumenoBanue pazzaena (TeMbl) Beero T 113 (C) CP
(Tembl)
1 cemectp
1 Maremaruka: anredpa u Hadasa
MaTEeMaTHYECKOr0 aHaJIu3a
1.1. [ToBTOpEHME 12 - - 12
19 DNEeMEeHTHI TEOpHH  MHOXKECTB u 15 i 15
MaTEeMaTHYECKOH JIOTUKH
1.3. | Yucna u BeIpaXeHHUs 19 2 2 15
1.4. | YpaBHeHHs U HEpaBEHCTBA 20 - - 20
1.5. | ®OyHkuuun 20 - - 20
2 MaremaTHKa: BEpOSTHOCTh U CTATHCTHUKA
21 CratucTuka W TeOpHsl BEPOATHOCTEH, 24 2 2 20
JIOTUKa U KOMOWHATOpHUKA
3. ['eomerpus
3.1 I'eomeTpus 24 2 2 20
ATttecTanus 2
Hmozo 136 6 6 122
2 cemecTp
1 Maremaruka: anre6pa u Hadaja
MaTEMaTHYECKOT0 aHaJIu3a
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1.6. DJIeMEHTHl MaTEMAaTUYECKOT0 aHan3a 26 2 2 22
1.7. DyHKIHMH 24 2 22
2 MaremMaTHKa: BEpOSITHOCTh U CTaTUCTUKA
29, CraTtucTuka H TEOpHUs BEPOATHOCTEM, o4 ) o4
JIOTHKa U KOMOMHATOpUKA
2.3. TekcroBeIe 3agaun 22 - 22
3. ['eomerpust
3.2 ['eomerpus 22 22
3.3 BekTopbl 1 KOOpJMHATHI B MPOCTPAHCTBE 28 2 4 22
3.4 Wcropust MaTeMaTuKu 22 - 22
3.5 Mertoabl MaTeMaTUKH 22 - 22
ATtrecTanus 2
Hmoeo 192 4 8 178
O6mmii 00emM, yac 328 10 14 300
5.3 [IpakTHYecKkue 3aHATHS U CEMUHAPBI
Ounas popma oOydeHUS
o | Nepasnmena Teuma KomnuectBo
n/m (TembI) 4acoB
1 1 [ToBTOpeHue 8
2 2 DeMEeHTHI TEOPUH MHOYKECTB U MATEMAaTUUYECKOM JIOTUKH 8
3 3 Yncna u BRIpaKCHHS 4
4 4 YpaBHEHMsI U HEPABEHCTBA 10
5 5 OyHKIHH 30
6 6 DNeMEHThl MaTEMaTUYECKOI0 aHaJIN3a 24
7 7 CraTtHucTuKa ¥ TEOpHs BEPOSTHOCTEH, JTIOTUKA U 12
KOMOMHATOPHKA
8 8 TekcToBble 3a/1a4n 10
9 9 ['eomerpust 44
10 10 BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE 18
11 11 Hcropust maTeMaTUKHU -
12 12 MeTtoabl MaTEMaTHKHI 10
Oo0muii 00beM, yac 178
3aounas popma oOydeHUs
Ne Ne paznena Tema KomnuectBo
n/m (Temnl) 4acoB
1 1 IToBTOpEHME
2 2 DJeMEeHTHI TEOPUH MHOKECTB U MAaTEeMAaTUUYECKOM JIOTUKH 2
3 3 Uncina u BRIpOKSHHS 2
4 4 YpaBHEHMsI U HEPABEHCTBA
5 5 OyHKIMH 2
6 6 DNeMEHThl MaTEMaTUYECKOI0 aHaJIn3a 2
7 7 Craructrka u Teopus BEpOSTHOCTEM, JIOTHUKA U
KOMOMHATOPHKA
8 8 TexcroBbIe 3amaun
9 9 ['eomerpus 2
10 10 BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE 4
11 11 Hcropust maTeMaTUKH -

16



12 | 12 | Meroas MatemaTiku 6
Oomuii 00beM, yac 14
5.4 JlabopaTopHbIie padoThI
Ne Ne paznena HanmenoBanue 1abopatopHbIX paboT KosmmuectBo
/11 (TembI) JacoB
5.6 CamocTosiTe/IbHOE M3yYeHHUe Pa3/1e0B (TeM) THCHUILIMHbI
Ounas hopma oOydeHUs
Ne | Nepaznena KomnuectBo
Bompocsl, BEIHOCHMBIE Ha CaMOCTOSTETIbHOE N3yUCHUE
n/m (Tembl) 4acoB
3aounas Gpopma oOydeHHS
Ne
KomnuectBo
Nen/m | paznmena Bompocsl, BEIHOCHMBIE Ha CaMOCTOSTENILHOE N3YyUCHNE
(Tembl) Hacos
1. 1 KBanpatuunble pyHKINY U MOIYJTb YHCTIA 12
2. 2 MHosxecTBa ¥ X CBOMCTBA 37
3. 3 HppanmoHainbHble U palliOHAJIBHBIE YUCIIA 15
2. 4 CrenenHasi QyHKIMSI. 4
3. 4 JpoOHo-nuHelHast QyHKIHSL. &)
4. 4 IToka3zarenbHast QyHKIMSL. 5
S. 4 Jlorapudmuueckasi pyHKIHS. 5
6. 4 Tpuronomerpuueckas GhyHkuus Sin (X) 5
7. 4 Tpuronomerprueckasi QyHKIHs COS (X) 5
8. 4 Tpuronomerpuueckas GhyHkuus tg (X) 5
9. 4 Tpuronomerpuueckas GpyHkiust ctg (X) 5
10. 4 Oo6patHble QYHKIIMH. 3
11. 5 YpaBHeHus. 5
12. 5 Hepasencraa. 5
13. 5 CucreMbl ypaBHEHUN U HEPABEHCTB. 10
14. 6 [TpouszBosHas. [Ipasuina tuddepeHpoBaHus. 3
15 6 BospacTanue u yObiBaHHE PYHKIMHU. DKCTPEMYMBI U TOUKU 3
' nepernda QyHKIUH.
16. 6 CxeMa uccnenoBanust QyHKIIHIA. 4
17 6 Anrebpandeckue 3a/1aun Ha HauOoJIbIIIee U HAaWMEHBIIIEe 4
' 3Ha4YeHue PYHKIHUH.
18. 6 [TepBooOpasHas. Heompenen€HHbII HHTETpA. 4
19. 6 OnpenenéHHbI HHTETPAL. 4
20. 7 D1eMEHThl KOMOMHATOPUKH. 8
21. 7 BeposiTHOCTh COOBITHSL. 8
22. 7 CryJaifHbIe BEJTHIUHBI. 8
23. 7 AKCHOMBI CTEPEOMETPHUH. 2
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24. 8 Pemenue 3a1a4 ¢ OMOIIBIO YPaBHEHH 22
25. 9 Crioco0bl 3a/1aHMsI MPSIMBIX M TUIOCKOCTEH B MMPOCTPAHCTBE. 1
26. 9 B3anmMHoOe paciosioykeHre NpsSMbIX B POCTPAHCTBE. 1
217. 9 [TapanensHOE M ICHTPATLHOE TPOSKTHPOBAHUE. 2
28. 10 KoopauHaTsl 1 BEKTOpBI B IPOCTPAHCTBE. 22
29. 9 [lepneHIUKYISIPHOCTD MPSMOKN U TIOCKOCTH. 1
30. 9 TeopeMa o TpEX MEPICHAUKYIIIPaX. 1
31. 9 [Ipu3HaK NepHeHMKYISIPHOCTH IPSIMON U IJIOCKOCTH. 1
3 9 VYroa Mexay II0CKOCTSIMH, PSMBIMU, TIPSIMON U 1
IJIOCKOCTBIO.
33. 9 CBOICTBa ¥ MPU3HAK MEPIEHIUKYISIPHOCTH TIJIOCKOCTEH. 1
34. 9 [Ipu3Hak napajuIeaIbHOCTU OPSIMBIX B IPOCTPAHCTBE. 2
35. 9 [Tpu3Hak napajiyieTbHOCTH INTIOCKOCTEH. 1
36. 9 OpTOroHaJIbHOE MPOCKTUPOBAHUE. 1
37. 9 Paccrostare Mex 1y GUrypamMu U mapajuieIbHOCTb. 1
38. 9 Cdepa u map. 2
39. 9 Humaap. 2
40. 9 Konyec. 2
41. 11 Bennkue ydyeHble MAaTEMaTUKU M UX OTKPBITHUS 22
42. 12 OCHOBHBIE METOLI MATEMATHKH 22
OO6muii 00bem, yac 300

6. YYHEBHO-METOANYECKOE n NH®OPMAIIMOHHOE OBECIIEYHEHHE

JUCHUIINHDBI

1.

o

6.1. OcHoBHasi IMTEpaTypa

Anrebpa u Hadana mareMmaTuueckoro aHaiausza 10-11 kmaccel : yue6nuk / I1I. A. Anumos, 10. M.
Komnsrun, M. B. Tkauesa [u ap.]. —10-e uzn., crep. — Mocksa : [Ipocsemenue,2022. - 463c¢. - ISBN
978-5-09-087759=6. — TekcT : HEMOCPEICTBEHHBIH.

. AnreOpa u Hayana matemaruuyeckoro ananusza 10-11 kmaccsl : yueonuk / . A. Anumos, 10. M.

Konsarun, M. B. TkaueBa [u 1p.]. —9-e uzn. — Mocksa : IIpocsemenne,2021. - 463c. - ISBN 978-5-
09-077925-8. — Tekcr : HEMOCPEACTBEHHBIH.

Anrebpa u Hadana mMaremaTuueckoro aHaiausa 10-11 kmaccel : yue6nuk / III. A. Anumos, 10. M.
Komnsrun, M. B. Tkauera [u ap.]. — 8-e u3a. — Mocksa : [IpocBemnienue,2020. - 463c. - ISBN 978-
5-09-074197-2. — TekcT : HEMOCPEACTBEHHBIH.

Anrebpa u Hauana maremaruyeckoro aHanusa 10-11 kmaccesl : yueObnuk / II. A. Anumos, FO. M.
Komsrun, M. B. TkaueBa [u ap.]. — 7-e u3a. — Mocksa : [Ipocsemienne,2019.- 463¢c. - ISBN 978-
5-09-071729-8. — Tekcr : HETOCPEACTBEHHBIH.

Anrebpa u Havana maremaTuueckoro anaiausza 10-11 kmaccel : yue6nuk / I1I. A. Anumos, 10. M.
Komnsrun, M. B. Tkauea [u np.]. — 5-e usn. -

Mockaa : [IpocBemenne,2018.- 463c. -  ISBN 978-5-09-055083-3. — Tekct : Hemocpe1CTBEHHBIH.
I'eometpus 10-11 kmaccer : yueOnuk. JI.C. AtanacsH, B.®. byry3os, C.b.Kagomues [ u ap.]. — 10-
e u3n., crep. — Mocksa : IIpocBemienue, 2022. — 287 c. - ISBN 978-5-09-087645-2. — Tekcr :
HEIOCPEICTBEHHBIM.

I'eometpus 10-11 xmaccst : yuebnuk / JI. C. AranacsH, B. @. byty3os, C. b. Kagomues[ u ap/]. —
9-e u3n. — Mockga : [Ipoceemenue, 2021. — 287¢. - ISBN 978-5-09-078569-3. — Tekcr :
HEINOCPEACTBEHHBIM.

I'eomerpus 10-11 knaccsr : yueOnuk / JI .C. Aranacss, B. ®. byry3os, C.b. Kagommes[ u np.]. —
8-e m31. — Mockaa : [Ipocsemenue, 2020. — 287c¢. - ISBN 978-5-09-073883-5. — Tekcr :
HEMOCPEICTBEHHBIN.
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10. 'eomerpus 10-11 kmaccsr : yueouuk / JI. C. Aranacsia, B. @. byrysos, C. b. Kagomues [u ap.]. -
6-e m31. — Mockasa : [Ipocsemenue, 2019. — 255 c. - ISBN 978-5-09-069782-8. — Tekcr :
HETIOCPEICTBEHHBIN

11. Teomerpust 10-11 knaccer : yueonuk / JI. C. AtanacsH, B. @. Byty3os, C. b. Kagomies [u ap]. -
5-e¢ m3a. — Mockaa : [Ipocsemenune, 2018. — 255 ¢. - ISBN 978-5-09-053287-7. — Tekcr :

HeHOCpeHCTBeHHBIﬁ.

6.2. lonoTHUTEIbHAS JIUTEPATypPa
1. BoromomnoB, H.B. Anrebpa wu Hawyana aHanu3a: Yy4yeOHOe TMoOcoOue Uil CpEIHEro

npodeccuonansHoro obpasosanusi/ H. B. boromonoB. — Mocksa : H3znmatensctBo HOpaiiT,
2023. — 240 c. — (IIpodeccuonanproe oopazoanue). — ISBN 978-5-534-09525-8. — Tekcr :
anekTpoHHBIE  //  OOpasoBatenbHas  minargopma  FOpaiir [caiiT]. — URL:

https://urait.ru/bcode/511954.

2. T'yce, B. A. T'eometpus : yueOHOE mocodue I cpeaHero mpodeccHoHanbHOro oopasoBaHus /
B. A.T'yce, W.b. KoxyxoB, A.A.IlpokodreB. — 2-e wu3a., ucnop. U 1om.— Mocksa:
WznarensctBo FOpaiit, 2023. — 280 c. — (IIpodeccuonanproe obpazosanue). — ISBN 978-5-
534-08897-7. — Tekcr : anekrponHbiit / ObpazoBatenbHas miardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/517007.

6.3. IIlporpammHoe obecnieuyeHue
- MicrosoftWindows
- MicrosoftOffice

6.4. Ba3pl TaHHBIX, HH(POPMAIMOHHO-CIIPABOYHBIE M IOUCKOBBIE cHCTeMbI, MHTEpHET-pecypehl
- Ob6mepoccuiickuii  Matemarnueckuid  mopran  Math-Net.Ru - Pexum  gocryna:
http://www.mathnet.ru/
— CrnpaBouno-tipaBoBas cucrema «Koucynbrantlmrocy —http://www. consultant.ru/
— Kopnopauus Maiikpocodt B chepe oOpazoBanusi [DnekTpoHHbIH pecypc] — Pexum mocryna:
https://www.microsoft.com/ru-ru/education/default.aspx
— Hayunas snektponHas Oubnnoreka «KubepneHunkay [DneKTpoHHbIN pecypc] — Pexum mpocrymna:
http://cyberleninka.ru/
— Iudposoit obpasoBarenbHblil pecypc IPR SMART - https://www.iprbookshop.ru/
— Oo0pasoBarenpHas miatdopma FOpaiit - https://urait.ru/
— Tlowuckosas cuctema Yandex - https://www.yandex.ru
— TlouckoBas cucrema Rambler - http://www.rambler.ru

T.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Jlig peanuzanuy JUCHMILTNHBI TpeOyeTcs cienyloliee MaTepralbHO-TEXHUUECKOoe o0ecrieueHue:

—IJs TPOBEIEHUS JEKIUH, YPOKOB - ayAMTOPHs, YKOMIUIEKTOBAHHAs CIELUAIN3UPOBAHHON
MeOeIbI0 U TEXHUYECKUMU CPeJICTBaMH 00yUYeHHs: yueOHas MeOelb, SKpaH, POEKTOpP, KOMITBIOTED;

—JUTsl IPOBE/ICHUSI CEMUHAPOB - ayTUTOPUS, YKOMIUIEKTOBAHHAS CIIEIMATU3UPOBAHHON MeOembio U
TEXHUYECKUMH CPEJICTBAMU 00yUYeHUs: ydeOHast MeOelb, KpaH, IPOEKTOP, KOMITBIOTED;

—JI1  TPOBEIEHMUS]  TPYNIOBBIX  KOHCYJIbTAlMM -  ayAUTOpHUS,  YKOMILIEKTOBAHHAs
CHEIUATN3UPOBAHHON MeOeNbI0 M TEXHHYECKUMHU CpeIcTBaMu oOydeHus: ydeOHas meOenb, JKpaH,
IIPOEKTOP, KOMIIBIOTED;

—JIJIS1 CAMOCTOSITENTbHOM paboThl - OMONIMOTEKA, YNTAIBHBIHN 311 ¢ BBIXOJIOM B ceTh HTEpHeT;

—IJs TPOBENEHUS TEKYLIEro KOHTPOJAS U INPOMEXYTOYHOM aTTecTaluu - ayIJuTopus,
YKOMIUIEKTOBAaHHAs CHELMATU3UPOBAHHON MeOeNbl0 U TEXHUYECKUMHU CPEeICTBaMU OOyueHus: yueOHas
Mebenb, FKpaH, MPOEKTOP, KOMITBIOTED.
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8. OCOBEHHOCTH OCBOEHUs JUCHHUIIJIMHBI JIMINAMHA C OI'PAHUYEHHBIMU
BO3MOXHOCTSAMMU 310POBbS

OOyuaromyMess ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBbsI NPEIOCTABISIIOTCSA CHEIMAIbHbIE
y4eOHMKH, y4yeOHbIe TOCOOMS M JAMJAKTHUYECKHE MaTepHallbl, CIICHUAIbHbIE TEXHUYECKUE CPENCTBA
Oo0y4yeHMs KOJUIEKTMBHOTO U HHIMBHUIYaJbHOIO II0JIb30BaHMs, YCIYTM AacCUCTEHTa (ThIOTODA),
OKa3bIBAIOLIETO  OOYYArOIIMMCS  HEOOXOAMMYIO  TEXHHYECKYI0 MOMOIIb, a TakXke YCIyTH
CYpIlONIepeBOAUMKOB U TU(dIoCypaonepeBoUUKOB. OpraHuzanus oOecrneyuBaeT ME€YaTHbIMU W/HWIH
AJIEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcaMu B (OpMax, aJanTHPOBAHHBIX K OrPAaHUUYCHHSIM HX
3J10POBBbSL.

OcBoeHme TUCHUILTNHBI 00YYaIOIMMUCS C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3/T0POBbSI MOXKET OBITh
OpPraHU30BaHO COBMECTHO C APYTMMH 00yUarOIIUMUCS, A TAK)KE B OT/AEIbHBIX I'PYIIIax.

OcBoeHne JUCHUIUIMHBI OOYYarOIIMMHUCS C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH  310POBBS
OCYLIECTBIISICTCS C Y4YeTOM OCOOEHHOCTEH  NCUXO(QU3MUECKOro  pa3BUTHUS, HWHIMBUAYaAIbHBIX
BO3MOYKHOCTEH U COCTOSIHUS 370POBBSI.

B nensx 1ocTynHOCTH MMOJTy4eHHs BBICILIEro 00pa3oBaHus 0 00pa30BaTeIbHON IporpaMMme JTULIaMu
C OTPaHMYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI IPH OCBOSHUH JUCIUTUITMHBI 00€CTIeYNBACTCS:

1) anst UL ¢ OrpaHUYCHHBIMU BO3MOYKHOCTSIMH 3/I0POBbSI 110 3PCHUIO:

— MPUCYTCTBHE THIOTOPA, OKA3bIBAIOIINI CTY/ICHTY HEOOXOAUMYIO TEXHHUYECKYIO IOMOIIb C YI€TOM
UH/IMBUYaIbHBIX OCOOEHHOCTEH (IOMoOraer 3aHATh paboyee MeCTO, MEepeABUraThbCs, MPOYUTATh M
oopMuTh 3a1aHNE, B TOM YHUCIIE, 3AIUCHIBAS O] IUKTOBKY ),

— IUCbMEHHbBIC 33/1aHUS, A TaKXKe MHCTPYKLUUMM O MOPSAKE MX BBINOJHEHHUS O(GOpMIISIOTCS
YBEIMYEHHBIM HIPHPTOM,

— crieuajibHble YYeOHUKH, YUeOHbIC MTOCOOMS U AUJIAKTUUYECKUEe MaTepuaibl (MMEIoIIUe KPYIHbINH
mpuT WK aynuoQanm),

— UHJMBHlyaJIbHOE paBHOMEpHOE ocBelieHne He MeHee 300 Jokce,

—IpH HEOOXOAMMOCTH CTYACHTY JJISi BBIIOJHEHUs 3aJaHusl TPEAOCTABISETCS YBEIMYMBAIOIICE
YCTPOMCTBO;

2) IUTs JIUI] ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI O CITYXY:

— MIPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOLIMM CTYAEHTY HEOOXOIUMYI0 TEXHMUYECKYIO IOMOIIbL C
YYETOM MHINBUAYAIBHBIX OCOOCHHOCTEH (IIOMOTaeT 3aHTh pabodyee MeCTO, EPEABUTATHCS, TPOUYUTATH U
oopMuUTh 3a1aHUE, B TOM YHUCIIE, 3aMChIBAsl [TOJ1 AUKTOBKY),

— obecreunBaeTCsl HAIMYHE 3BYKOYCHIIMBAIONICH amImaparypbl KOJUIEKTHBHOTO ITOJIb30BaHUS, TIPU
HE00XO0IMMOCTH 00ydaroIeMycsl IpeAoCTaBIsAeTCsl 3BYKOYCHIIMBAIOIIas anmnaparypa UHIUBHIYaIbHOTO
MOJTb30BAHMS;

— obecrneunBaeTCs HaAJeXKalIMMU 3BYKOBBIMHU CpPE/ICTBAMH BOCIIPOU3BEIEHHUS HH(OpMAIIIH;

3) is UL ¢ OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSl, MUMEIONIMX HApPYIICHUS OIOPHO-
JIBUTaTeNILHOIO arnrapara:

— MACHMEHHBIE 3aJ[aHUs BBITIOJIHIIOTCS Ha KOMITBIOTEPE CO CHEIHATH3UPOBAHHBIM IPOTPAMMHBIM
o0ecre4eHneM U HaJJUKTOBBIBAIOTCS THIOTOPY;

— T10 JKEJIAaHUI0 00YYArOIIETOCS 3aJaHHsI MOTYT BBIITOJIHATHCS B YCTHOH (hopMe.

[IporpaMMa cocTaBieHa B COOTBETCTBUM C TpeboBaHusmu DenepanrbHOro rocyAapCTBEHHOTO
o0pa3oBaTeNnpHOTO CTaHJAApTa cpenHero ooémero obpa3zoBanusi, yTB. [Ipukazom MuHucTepcTBa
obOpazoBanus u Hayku PO ot 17.05.2012 1. Ne 413 u OOII.

5{“‘ Moanucado wedpos0i NoANKMCED: Oprannsauxa: ABTOHOMHEA HEKOMMEDYECKERA
;. CenoposcKMil AnexcaHap MeTpoBuy DpraHWzauWA Bbicwero ofpasoBaHuA 20
m Oata: 08.06.2023 12:14:33 "Cesepo-KasKaschui COUMaNeHbIA MHCTUTYT"
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