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HOACHUTEJIbBHAA 3AIINCKA

[Tporpamma o6meo0pa3oBaTeNbHON y4eOHOW MUCIUIUIMHBI «MareMaTuka» mpeaHa3HavYeHa
JUTS U3YYCHUST MaTEMaTUKU B MPO(eccCHOHAIBHBIX 00pa30BaTeIbHBIX OPraHU3AIMSIX, PEATH3YIOMINX
00pa30BaTeNbHYIO MPOTPaAMMy CpeaHero oOIero oOpa3oBaHHsS B Mpeleiax OCBOCHHUS OCHOBHOM
npodeccroHanbHOM 00pasoBatenbHOi mporpamMmbl (OITOIT) CITIO Ha 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHUsl TPHU TOATOTOBKE CIICIIHAIMCTOB CPEJHEro 3BeHa Mo cremuainbHocTu 44.02.04 —
CrnenuanbHoe AOMIKOJIBHOE 00pa30BaHuUE.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemHero odmiero odpazoBaHUs,
MPEIBABISEMBIX K CTPYKTYpPE, COJCPKAaHUI0O M pPe3yJbTaTaM OCBOCHHUS YUEOHOW JIUCIUTUIHHBI
«MaremaTiKa», ¥ B COOTBETCTBHUM C PeKOMEHmANWsIMHU IO OpraHW3aIlH TOJYYSHHUS CPEIHEro
obumiero oOpa3oBaHMsT B  TpeAenax OCBOEGHMSI  00pa3oBaTelbHBIX IPOTrpaMM  CPEIHEro
npodecCuoHaNIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro 0O0pa3oBaHUs C YYETOM TpeOoBaHUM
(denepasbHBIX TOCYAAPCTBEHHBIX 00Pa30BATEIIBHBIX CTAHIAPTOB W TOIYy9aeMOW CIHEIUATBHOCTH
cpenHero mpogeccuoHaIbHOTO 00pa3oBaHus (MUcbMo JlemapTaMenTa rocyJapcTBEHHOMN MOJTUTHKU B
cdepe moaroroBku padounx kaapos u JIMO MunooOpuayku Poccun ot 17 mapta 2015 r. Ne 06-259),
¢ yueroM [IpumepHOIl OCHOBHOM 00pazoBaTENbHON MPOTPaMMBI CpPEAHEro OO0IIero oOpa3oBaHUs,
0/7I00peHHON perieHueM (enepaibHOr0  Y4eOHO-METOJUYECKOTO OOBEIMHEHUS] MO O00IIeMy
ob6pazoBanuto (mpoTokos oT 28 utons 2016 1. Ne 2/16-3).

Conepxkanrie mporpaMMbl  y9eOHOW  AUCHUIUIMHBI «MaremaTuka» HampaBlIeHO Ha
JTOCTHIKEHHE CIICTYIOIIHNX HeJIei:

UMETh TIPEJICTABIICHUS O COITHAIBHBIX, KYJbTYPHBIX M HCTOPHUYECKUX (PAaKTOpaxX CTAHOBIICHUS
MaTeMaTHKH;

(hOpMHPOBAHKE JIOTUIECKOTO, AITOPUTMHUIESCKOTO U MATEMATHYECKOTO MBITIICHUS;

yYMEHHE PUMEHSTh MOJTYyYSHHbIE 3HAHUS TIPU PEILICHUH Pa3IMYHbIX 33/1a4;

MOJIy4YeHUE MPECTaBICHNH O MaTeMaTHKe KaK YacTH 00I11e4eI0BEYeCKON KyJIbTYpPHI,
YHUBEPCAJIHLHOM SI3bIKE HaYKH, TIO3BOJISIOLIEM OIMUCHIBATh U U3y4aTh PeajbHbIE MIPOLIECCHI U
SIBJICHUSL.

B mnporpammy BKIIIOYEHO cOJEep)KaHHE, HalpaBIeHHOE Ha (OPMHUPOBAHUE Yy CTYICHTOB
KOMIIETEHIIMH, HEOOXOMMMEIX i KadecTBeHHOro ocsoenms OIIOII CIIO nHa 06a3e OCHOBHOTO
obuiero obOpa3oBaHHsl C MOJy4YEHHEM CpPETHEro oOIero oOpa3oBaHUs; MPOTPaMMbl IMOATOTOBKU
cnernanucToB cpennero 38eHa (ITIICC3).

B paboueii mporpamme y4ueOHOM IUCHUIUIMHBI «MaTreMaTuka» OIKCHIBACTCS COJEp)KaHUe
y4eOHOT0 MaTepHala, Mocle0BaTeIbHOCTh €r0 U3y4eHHsI, TEMAaTHKa MPAKTUYECKUX 3aHATUN, BUJIbI
CaMOCTOSITENIBHBIX paboT, pacmnpefesieHue Yy4eOHBIX YacoB C Y4YETOM CHEHU(PHUKU I[POrpaMm
MOATOTOBKH CIIEHUAINCTOB CPEIHETO 3BEHA.

[IporpaMma MOXKET HCIOIB30BATHCS APYTUMHU MPO(ecCHOHANBHBIMU 00pa30BaTeIbHBIMU
OpraHU3aIUsIMH, PEATU3YIOIIUMUA 00pa30BaTeIbHYIO MPOTPAMMy CpeaHero oluiero oopa3oBaHus B
npexaenax ocoeHus: OITOIT CITO na 6a3e 0oCHOBHOTO 00111eT0 00Opa30BaHMs.

Peanusarms 0011€00pa3oBaTenbHON yueOHOU MUCIUILTUHBI «MaTeMaTuKa» JIOomycKaercsi Kak B
ouHoM (hopmarte oOydeHwHs, TaKk U B ¢opMaTe IEKTPOHHOTO OOYUYEHHsSI C MCIIONB30BAHUEM IUCTAHIIMOHHBIX
00pa3oBaTENbHBIX TEXHOIOTHH.

OBIIAS XAPAKTEPUCTHKA YUYEBHOMU JUCHHUAIIJIINHBI
«<MATEMATHUKA»

MaremaTrka sBisercs (yHIaMeHTanbHOM 00IIeoOpa3oBaTeNbHON  AMCHUIUIMHOW €O
CJIO’KUBIIMMCS YCTOWYHMBBIM COJEP)KaHUEM U OOIMMH TPeOOBAHUAMH K MOATOTOBKE 00YYAIOIIMXCS.

B npodeccronanbHbIX 00pa30oBaTEIbHBIX OPraHU3aLUAX, PEATM3YIOIIMX 00pa30BaTEIbHYIO
nporpammy cpeaHero oormiero oopasosanus B npezaenax ocsoenus OIIOIT CITO na 6a3e 0CHOBHOTO
oOrmiero o6pa3oBaHusl, U3ydeHUE MaTeMaTUKH UMEET CBOU OCOOCHHOCTH B 3aBUCUMOCTH OT IPOQHIIS
npoheccuoHaTBLHOr0 00pa30BaHUsL.

IIpu  ocBoenun  cnemmanbHOocTed  CIIO  coumanbHO-3KOHOMHYECKOTO  MPOduUiIs
npogeccuoHanbHOr0 00pa3oBaHUs MaTeMaThKa H3y4yaercss Oosiee yrilyOJeHHO, Kak MpogHiIbHas
y4yeOHas IUCIUIINHA, YUYUTHIBAIOIIAs ClIEU(UKY OCBaUBaeMbIX CIIEIUATBbHOCTEH.



OTO BBIpa)KaeTcsi B COAEpKaHUU OOydeHUs, KOJIMYECTBE YAacOB, BBLIEISIEMBIX HAa M3y4EHHE
OTHENBHBIX TEM MpPOTPaMMbl, TIJIyOMHE HMX OCBOCHHMS CTyJCHTaMH, OO0bEeME U Xapakrepe
MPAKTUYECKUX 3aHATUH, BUIaX BHEAYJIUTOPHOMN CaMOCTOSITEIbHOM pabOThl CTYICHTOB.

OOm1re nenu N3y4eHnst MaTeMaTHKU TPAJAUIIUOHHO PEATH3YIOTCS B UETHIPEX HAIIPABICHHIX:

1) obmree nmpeacraBieHue 00 HaSIX U METOIaX MaTEMATHKU;

2) UHTEIJIEKTYaJIbHOE Pa3BUTHUE;

3) oBnajieHuEe HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUAMU U YMEHUSIMU;

4) BocnuTaTeNbHOE BO3JICHCTBHE.

[Ipodunmsanus neneld MaTeMaTHIeCKOT0 00pa30BaHMsI OTPAXKAECTCS HA BEIOOPE MPHOPUTETOB
B OpPraHU3alUK y4eOHOH IesTenbHOCTH oOydatomuxcs. s connanbHO-25KOHOMUYECKOTO TPOQHIIs
npodeccHoHaTBbHOTO 00pa3oBaHMsl BHIOOp Iejel CMelaeTcss B MparMaTu4eckoM HalpaBJICHHH,
MIpelyCMaTPUBAIOIIEM YCUJIEHHE M PACHIMPEHUE MPHUKIATHOTO XapakTepa HU3y4eHHs] MaTeMaTHKH,
MIPEUMYILIECTBEHHON OPHUEHTALINN Ha AJITOPUTMHUUYECKUI CTHIIb IO3HABATEJIbHOM 1€ TEIbHOCTH.

N3yuenne matemaTuku Kak OpoduiibHON 00I11e00pa3oBaTeIbHON Y4eOHOU IUCITUTIIIMHBI,
yUuTHIBaroIel crneunduky ocsanBaembix cryeHTamu cneruansHoctu CIIO, obecnieunBaercs:

®BLI0OPOM PA3IMYHBIX MTOAXO0/I0B K BBEJIEHUIO OCHOBHBIX TIOHATHUI;

ehopMUPOBAHMEM CHUCTEMBbI y4eOHBIX 3ajaHuil, obOecrneunBarouX 3IhDHEKTUBHOE
OCYILIECTBJICHHE BHIOPAHHBIX LIEJEBBIX YCTAHOBOK;

eo0OTalIeHNEeM CIEKTpa CTUJIeH yd4eOHOMN eATeIbHOCTH 3a CUET COIJIACOBAHMS C BEAYIIMMHU
XapaKTepUCTUKaMH BHIOPAHHOM CIIEINaIbHOCTH.

[IpodunbHas cocraBisionias OTpa)kaeTcsi B TPeOOBaHHUSIX K IOJATOTOBKE OOyYaroIIMXCs B
4acTu:

oOmieil cucTemMbl 3HAHUU: COJEp)KATENIbHBIE MPUMEPHl HCHOJb30BAHUS MaTEeMAaTUYECKUX
Ul ¥ METOI0B B MPOGECCHOHATBHOU IEATETHLHOCTH;

YMEHUI: pa3anuue B ypoBHE TpeOOBAHUH K CIOAKHOCTH IPUMEHSIEMBIX aJITOPUTMOB;

MIPAKTUYECKOTO MCIOJIb30BaHUsI NMPUOOPETEHHBIX 3HAHMM M yMEHUH: WHIUBHIYalbHOTO
y4eOHOro OmbITa B MOCTPOCHUM MATEMaTUYECKUX MOJENEH, BBINOJHEHUHM MCCIEI0BATENbCKUX
IIPOEKTOB.

Takum oOpa3oM, peann3anusi COAEpKaHUS YYEOHON IUCHMIUIMHBI OpPUEHTHUPYET Ha
IIPUOPUTETHYIO POJIb MPOLECCYyalbHbIX XapaKTEPUCTUK y4eOHOW paboThl, 3aBUCSLIMX OT Mpoduiis
npo(ecCHOHANBHOIO  00pa30BaHMs, IOJYYEHHUS  ONbITa  MCHOJIb30BaHUA  MaTeMaTUKd B
CoJiepKaTeNbHbIX U MNPO(PECCHOHAIBHO 3HAYMMBIX CHTYaLUsAX [0 CpPaBHEHHIO € (HOPMaJIbHO-
YPOBHEBBIMU PE3yJIbTATUBHBIMU XapaKTEPUCTUKAMU O0y4EHUS.

Copepxanue y4yeOHOM IUCHMIUIMHBI pa3pabOTaHO B COOTBETCTBUM C OCHOBHBIMHU
coJiepKaTeIbHbBIMU JIUHUAMU 00y4eHHs] MaTeMaTHKe:

eanreOpanyeckasl JIMHUS, BKJIIOYAIOIIAs CUCTEMATH3alMIO CBEJCHMH O 4HClaX; U3y4eHHE
HOBBIX U 0000lIeHHE paHee M3Yy4YEHHBIX omnepanuil (BO3BeICHHE B CTENEHb, M3BJICUCHHE KOPHS,
norapu(MUpOBaHUE, CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC U OOpaTHble K HHM); U3y4E€HUE HOBBIX
BUJIOB UHUCJIOBBIX BBIPDAKEHUM M (QOPMYJT; COBEPLICHCTBOBAHHWE IPAKTUYECKUX HABBIKOB U
BBIUMCIIUTEIBHOW KYJbTYpPhl, PACHIMPEHHE M COBEPILIEHCTBOBAHME alreOpanyecKkoro ammapara,
C(OPMHPOBAHHOTO B OCHOBHOM IHIKOJE, M €ro NPUMEHEHUE K pEIICHUI0 MaTeMaTUYeCKUX U
IIPUKIIAIHBIX 3a7a4;

B TEOPETUKO-(PYHKIIMOHAIbHAS JIMHUS, BKJIIOYAIOIAsl CHUCTEMATU3ALUIO U paclIipeHue
CBeleHUH 0 (yHKUHUAX, COBEpPLICHCTBOBaHMWE TpapUUeCKMX YMEHHUiIl; 3HAaKOMCTBO C OCHOBHBIMHU
uAesMH W METOJaMH MaTeMaTHYeCKOro aHaiu3a B 00beMe, MO3BOJISIONIEM HCCIEe0BATh
JJIeMEHTapHble (YHKIMU W pelaTh MpocTedlIne TIeoMeTpHuYecKue, (QU3MUecKue u JApyrue
IIPUKIIAIHBIE 3a/1a4H;

B JUHUS YpPaBHEHWM M HEPABEHCTB, OCHOBAHHAs HA IOCTPOCHMM M HCCIIEJOBaHUM
MaTeMaTHYeCKUX MOJEeJel, Mepecekaromascs ¢ anredpanyeckod MW TEOPEeTHUKO-(YHKIHMOHAIBHON
JUHUSAMM M BKJIIOYAIONIass pa3BUTUE W COBEPIICHCTBOBAHHWE TEXHUKU  ajreOpanydecKux
npeoOpa3oBaHUi Ui pelIeHHs] YpaBHEHHUH, HEPaBEHCTB U cUCTeM; (pOpMHUpOBaHHE CIIOCOOHOCTH
CTPOUTb U HCCIIE0BaTh NPOCTEMIINE MAaTEMaTUUYECKUE MOJENIN NPU PEIICHUU MPUKIAIHBIX 33]ad,
3a]1a4 U3 CMEKHBIX U CIENMaIbHBIX IUCIUIUINH;



B reoMeTpuyueckas  JMHMS,  BKJIIOYAIOUIas  HAIJIIAHBIE — IIPEACTaBICHUS O
NPOCTPAaHCTBEHHBIX (Urypax © H3y4€HHE UX CBOMCTB, (OpMUpOBaHME U  pa3BUTHE
NPOCTPAHCTBEHHOTO  BOOOpaXXEHMsI,  pa3BUTHE  CHOCOOOB  TEOMETPHUYECKHMX  M3MEPEHUH,
KOOPJMHATHOI'O U BEKTOPHOT'O METOJIOB JUIsl pEIIEHUsI MaTEMaTUUECKUX U IPUKIAIHBIX 3a/a4;

B CTOXAaCTHYECKasi JIMHUS, OCHOBAaHHAs HA pPa3BUTUM KOMOMHATOPHBIX YMEHHIA,
IIPEJICTaBICHUI O BEPOSTHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSIX OKPYKAIOLIEr0 MUPA.

Pa3znensl (TeMmbl), BKIIOYEHHBIE B COJEpkKaHHE Y4eOHON AMCUMIUIMHBL, ABIAIOTCS OOIIMMU
Ui BceX mpouiei mpodeccHoHaTbHOrO 00pa3oBaHUs M MPU BCeX 00beMax yd4eOHOTO BpEMEHH
HE3aBUCUMO OT TOTO, SBIISICTCS JIM ydeOHas TucIHILTIHA «MaTemaTnkay 6a30BOH MM PO (GUIHHOM.

B npuMepHBIX TeMaTHYECKHX IUIaHaX IPOTpaMMbl y4eOHBIN MaTepHrall MpecTaBiieH B (hopme
YepeayIOLIErocs pa3BepThIBAHUS OCHOBHBIX COJIEPKATEIbHBIX JIUHUM (aJireOpandeckoi, TeOpETUKO-
(YHKIIMOHAJIBHOM, YpaBHEHUN U HEPABEHCTB, F€OMETPHUYECKON, CTOXAaCTUYECKOIl), YTO IMO3BOJISIET
rMOKO HCIOJb30BaTh UX PACIOJIOKEHHE U B3aUMOCBS3b, COCTABNIATH pabounii KaJleHJapHBIN IUIaH,
MI0-pa3HOMYy uepenysl yueOHble TeMbl (IJIaBbl y4eOHMKA), YUUThIBas Npoduiab MpodecCuoHaIbHOTO
oOpazoBaHus, crneunpuky ocauBaemoi cnenuanbHocTh CIIO, ryOMHY H3y4yeHHs MaTepuana,
YPOBEHb MOJATOTOBKU CTYJEHTOB I10 MPEIMETY.

[Ipennaraemple B IpUMEPHBIX TEMAaTHUECKUX IUIaHAX pa3Hble 00beMbl YU€OHOTO BPEMEHU Ha
W3Y4YE€HHE OJHOM M TOH XK€ TeMbl PEKOMEHAYETCSl HCIIOJIb30BaTh JUISl BBIMOJIHEHHS DPA3JIMYHBIX
yueOHBIX 3a7aHui. TeM cambIM pa3inyusl B TPeOOBAHUSX K pe3yibTaTaM OOY4eHHUs MpPOSIBATCS B
YpOBHE HABBIKOB 10 PEUICHUIO 3aa4 U OTBITE CAMOCTOSTEIbHON pabOTHI.

@opMBI  TEKYIIEr0 KOHTPOJS: TECTUPOBAHME, KOHTpOJbHas paborta, ompoc, online
TecTUpoBaHue online -ompoc.

N3yuenne o06meoOpa3oBaTenbHON Yy4eOHONW IUCHUIIIMHBI «MaTeMaTukay 3aBeplIacTcs
MIOJIBEJICHUEM HUTOTOB B (hopMe 3K3aMEHa B paMKax NPOMEXKYTOYHOM aTTeCTallud CTYAEHTOB B
nporecce ocBoeHust ocHoBHOUM OIIOIT CIIO ¢ momydyenwem cpemHero oOmero o0pa3oBaHUs
(IITICC3).

MECTO YYEBHOH JJUCIHUAIIJIMHBI B YYEBHOM ILJTAHE

VYueOnas aucuuiimHa «Marematuka: anreOpa W Hadajga MAaTeMaTHYeCKOro aHalM3a;
reOMETpHs» SBJSIETCS y4eOHBIM IpeaMeToM o0s3aTeNnbHOM MpeaMeTHoi obnactu «MartemaThka U
nadpopmarukay OI'OC cpeanero obuiero o6pa3oBaHus.

B npodeccronanbHbix 00pa30BaTeIbHBIX OpPraHU3ALMSIX, PEATU3YIOMUX 00pa3oBaTEeNbHYIO
nporpammy cpeanero oomiero oopasosanus B npenenax ocBoeHus OITOIT CITO na 6a3e 0CHOBHOTO
obuiero oOpaszoBanus, yueOHas aucuuiuimHa «MaTemaThkay u3ydaercs B 0011e00pa30BaTEIbHOM
nukie ydeOHoro miana OIIOIT CITIO na 6a3e ocHOBHOro 00IIero oOpa3oBaHHsS C MOJTYYCHHEM
cpennero obmiero oopazoBanus (IITICC3).

B yue6nbix mmanax [ITICC3 yuyebnas muciuminHa «MareMaTHKa» BXOIHUT B COCTaB OOIIMX
o0m1eo0pa3oBaTeNbHbIX YYEOHBIX AUCHUIIINH, (OPMHUPYEMBIX M3 OOS3aTENbHBIX MPEAMETHBIX
obnacreit ®I'OC cpennero obmiero obpazoBanus, s crnernuanbHocTeil CIIO cooTBeTCTBYIOMIETO
npoduis mpodeccuoHaTBLHOTO 00pa30BaHMSL.

PE3YJbTATHI OCBOEHUA YUESHOM JUCIATLIIMHBI

OcBoenue COACPpIKaHUs y‘Ie6H0ﬁ JUCHMIIIMHBL «MaTeMaTHKa oOecneuynBacT JOCTHIKCHHC
CTYACHTaMU CJICAYIOIIUX pe3yibmamoes:.

*JIUYHOCMHDBIX .

C(bOpMI/IpOBaHHOCTB HpCI[CTaBJIeHI/Iﬁ 0O MAaTCMATUKEC KaK YHUBCPCAJIIbHOM A3BIKC HAYKHU,
CpCACTBC MOJCINPOBAHUS SIBIICHUH U IMMpOLECCOB, UACIAX U MCTOAaX MATCMATUKU

IIOHMMAaHHC 3HAYUMOCTH MaTeMaTHuKu I HAaYYHO-TCXHUYCCKOTO mporpecca,
C(bOpMI/IpOBaHHOCTB OTHOIICHUA K MAaT€MaTHUKEC KaK K 4YacTHu O6H.IC‘-ICJ'IOBC‘-ICCKOI\/'I KYJIBTYpPbI 4CpPC3
3HaAaKOMCTBO C HCTOpHCfI pa3BUTHUA MAaTCMATUKH, ABOJIIOIMEN MaTeEMaTUYECKUX Hﬂeﬁ;



pa3BUTHE JIOTUYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOPAaXKEHHsI, aJTOPUTMHUYECKOM
KYJIBTYpbl, KpUTHYHOCTH MBIIUICHUS Ha YpPOBHE, HEOOXOIUMOM Juisi Oyaymiel mpodeccHoHanbHOMI
JeSITeILHOCTH, JUIS IPOJIOJDKCHHSI 00pa30BaHus M caMOOOpa30BaHMS;

OBJIQJICHUE MATEMAaTUYCCKUMU 3HAHUSMU U YMEHUSMHU, HEOOXOJAMMBIMH B TIOBCEIHEBHOM
KU3HU, JUII  OCBOGHMS CMEXKHBIX  €CTECTBEHHO-HAYYHBIX  JUCHUIUIMH HW  JAUCIUIUIMH
po(hecCHOHATBFHOTO IIUKIIA, JUTS TOJTy4YeHHs 00pa30BaHus B 00JIACTSIX, HE TPEOYIOMIHNX YTriayOIeHHON
MaTeMaTH4eCKOU MOJrOTOBKH,

FOTOBHOCTh M CIIOCOOHOCTH K 0Opa3oBaHHIO, B TOM YHCIE CaMOOOpa3oBaHWIO, Ha
MIPOTSHKEHUH BCEU JKU3HM; CO3HATEJILHOE OTHOLIEHUE K HEMPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHUIO
yYCHENIHOM mpodhecCHOHaIbHON U 00IIECTBEHHOM JIEATEIbHOCTH;

FOTOBHOCTb U  CIIOCOOHOCTh K CAMOCTOSTEIbHOW TBOPYECKOW UM  OTBETCTBEHHOMU
NeSITENIbHOCTH;

TOTOBHOCTb K KOJUIEKTUBHON padoTe, COTPYIHUUECTBY CO CBEPCTHUKAMH B 00pa30BaTeIbHOM,
0OLIECTBEHHO MOJIE3HOH, yueOHO-HNCCIeI0BATENbCKON, IPOEKTHOM U APYTrUX BUJIAX NESATEIbHOCTH;

OTHOIIEHHE K MPO(EecCHOHATBHON NeATENbHOCTH KaK BO3MOKHOCTH Y4YacTHSl B PEIICHUU
JIMYHBIX, OOLIECTBEHHBIX, FOCYIaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX TPOOJIEM;

* MemanpeoMenHuIX:

YMEHHE CaMOCTOSITEIbHO OMpeNessTh Ied  JESITeNIbHOCTM M  COCTaBJISATH  IJIaHbI
NEeSITEIbHOCTH; CAMOCTOSITEIbHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JESITEIHLHOCTD;
HCIO0JIb30BaTh BCE BO3MOXHBIE PECYpChl JJsl JAOCTW)KEHHS] TMOCTaBICHHBIX LIE€JeH W peanus3anuu
MIJIAHOB JICSTEIHHOCTH; BHIOUPATh YCIEITHBIE CTPATETHU B PA3TUYHBIX CUTYAIUAX;

yMEHHE MpPOAYKTUBHO OOIIATbcs M B3aUMOJAEWCTBOBATH B IPOLIECCE COBMECTHOMU
JESTETPHOCTH, YYUTHIBATh TMO3WIMUA JPYTUX YYACTHHUKOB NEATEIBHOCTH, d()(PEKTUBHO pa3pemarh
KOH(JIMKTHI;

BIIaJICHUE HAaBBIKAMHU I[IO3HABATEIIbHOW, y4eOHO-UCCIIENOBATEILCKOW W MPOEKTHOMH
NesITeNIbHOCTH, HAaBbIKaMU pa3pelieHus MpobsieM; COCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY
MTOMCKY METO/IOB PELICHUS MPAKTUYECKUX 33]1a4, TPUMEHEHUIO PA3IMYHBIX METOI0B IO3HAHUS;

TOTOBHOCTb M  CIIOCOOHOCTh K CaMOCTOSITEIbHOM HMH(OPMAIIMOHHO-TI03HABATEIbHON
NeSITeNbHOCTH, BKJIIOYAas YMEHHUE OPHUEHTUPOBATHCA B PAa3IMYHBIX HCTOYHUKAX HHoOpMaIuy,
KPUTHYECKH OILICHMBATh M HWHTEPIPETUPOBATh HHPOPMAIMIO, MOJYy4aeMyl0 M3 pa3IMYHbIX
HCTOYHUKOB;

BJIQJICHUE SI3bIKOBBIMU CPEACTBAMH: YMEHHUE SCHO, JIOTMYHO M TOYHO M3JIaraTh CBOIO TOYKY
3peHus, UCIOIb30BaTh aJICKBATHBIC SI3BIKOBBIE CPEICTBA;

BJIaJICHUE HABBIKAMU TO3HABATEIbHOU pedIeKCUU KaKk OCO3HAHUS COBEPIIAEMbIX ICHCTBUN U
MBICIIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB M OCHOBAHW, T'paHUI] CBOETO 3HAHHS W HE3HAHUS,
HOBBIX TIO3HABATENBHBIX 33J[a4 U CPEJCTB AJIS X JOCTHKEHUS,

LEJeYCTPEMJICHHOCTh B MOUCKAaX WU MPUHATHH PEUICHHH, COOOPa3UTENbHOCTh U WHTYHUIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHHI; ClIOCOOHOCTh BOCIPUHUMATEH KPACOTY U TapMOHUIO
MUpa;

*npeoMemHbiX.

c(hOpMUPOBAHHOCTH MPEJICTABICHUI O MaTeMaTUKE KaK 4acTU MHPOBOU KyIbTYphl U MECTE
MaTeMaTUKd B COBPEMEHHOW IMBWJIM3AIMM, CIIOCO0AaX OMUCAHUS SBIEHUN pearbHOr0 MUpa Ha
MAaTEeMaTHUYECKOM SI3bIKE;

chOpPMUPOBAHHOCTh TMPEJCTaBICHUI O MaTeMaTHYECKHMX TMOHATHUAX KaK Ba)KHEHIINX
MaTeMaTHYEeCKUX MOJEIAX, MO3BOJISIIOUIMX OMHUCHIBATh M M3Yy4aTh pa3HbIE MPOLIECCHl U SIBICHMUS;
IMOHMMAaHHE BO3MOKHOCTU aKCHOMAaTUUYECKOTO MOCTPOECHUSI MATEMAaTHUYECKUX TEOPHIl;

BJIaJICHUE METOJAMM JI0Ka3aTeIbCTB M aJTOPUTMOB pELIECHUs, YMEHUE HX NPHUMEHSTh,
MIPOBOJIUTH JI0KA3aTEJIbHBIE PACCYXKICHUS B XO/I€ PEIICHUS 33]1a4;

BJIaJICHUE CTAHJAPTHBIMU TPUEMaMH pEHICHUS PpalHUOHAIBHBIX UM HMPPAUOHAIbHBIX,
MOKA3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YpPAaBHEHUH U HEPABEHCTB, HX CHUCTEM;
WCIOJb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTpamMM, B TOM YHUCJE JJIs MOUCKA MYTH PEHIeHUs U
WJUTIOCTPALIMY PEILICHUs YPaBHEHUN U HEPABEHCTB;



c(OPMHUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHAX MaTEMAaTUYECKOTO aHAJIM3a U UX
CBOMCTBAX, BIQJCHUE YMEHHEM XapaKTepH30BaTh TMOBeACHUWE (YyHKIMIA, HCIOIB30BaHUE
ITOJTY4YCHHBIX 3HAHUM JJI OIIMCAHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

BJIAJICHUE OCHOBHBIMU IIOHATUAMHM O IUIOCKMX M IIPOCTPAHCTBEHHBIX TI€OMETPUYECKUX
¢urypax, uX OCHOBHBIX CBOWCTBax; C(hOPMHPOBAHHOCTh YMEHHUS pPACIO3HABATH T'€OMETPUUYECKUE
burypel Ha depTexax, MOJENAX W B pEaTbHOM MHUpPE; NPUMEHEHHE H3YyYCHHBIX CBOWCTB
reoMeTpudeckux (Guryp u Gopmysa Uil pelieHus] TeOMETPHUYECKHUX 33134 U 3a/1a4 C MPAKTUISCKUM
COJICpKAHUEM;

c(OPMHUPOBAHHOCTh NPEACTABICHUN O MpoIleccaX W SBICHUAX, UMEIOMIUX BEPOSTHOCTHBIN
XapaKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHpPE, OCHOBHBIX IOHATHUAX
JJIEMEHTAapPHOU TEOPUH BEPOSITHOCTEH; YMEHMM HAaXOJIUTh U OLEHHMBATh BEPOSTHOCTH HACTYIUICHMS
COOBITMIM B NPOCTEMIINX NPAKTUYECKUX CHUTyalUsIX M OCHOBHBIE XapaKTEPUCTUKH CIIy4alHBIX
BEJINYUH;

BJIaJICHUE HABBIKAMHU HCIIOJb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IIPOTpaMM IpU PEUICHUH
3a7ad4.

COJIEP)KAHUE YUYEBHOM JJUCIUILINHBI

BBenenue

Marematuka B Hayke, TEXHHUKE, OJKOHOMHKE, WH(POPMAIMOHHBIX TEXHOJOTHSAX |
MpakTUYeCKoW gesTenpHOCTH. llemm W 3amaum  W3ydeHWsT MaTEeMaTHKH TIPU  OCBOCHHUU
crennanbHocTer CIIO.

AJITEBPA
Pazeumue nonamus o yucne

ensie u panuoHanbHBIC 4Ywcla. JlecTBUTENbHBIE YuCHA. [lpubnudsiceHnvle GblYUCTEHUS.
Komnnexcnvie uucna.

Kopnu, cmenenu u nozapugpmot

Kopuu u cremenn. KopHu HarypaJlbHOM CTENEHM M3 4YHMCiIa M HX CBOWMCTBA. CTEMEHH C
palMOHAIBHBIMM TOKA3aTeNIMM, MX CBOMCTBA. CTENeHUM C JEHCTBUTEIBHBIMU IOKA3aTEJSIMU.
Ceoiicmea cmenenu ¢ 0eiicmeumenbHblM noOKa3amesnem.

Jlorapugm. Jlorapudm umciaa. OcHoBHOE JorapuPMUIECKOEe TOXKIECTBO. JleCATUUHBIE H
HaTypayibHble orapudmel. [IpaBuna aeiicteuii ¢ norapudmamu. [lepexoq Kk HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanue ajredpamyeckux BbipaxkeHuil. IIpeoOpazoBaHne palMOHAILHBIX,
HppallMOHAIILHBIX CTETIEHHBIX, TOKA3aTEIbHBIX U JIOTapU(MUYECKIX BbIPAKECHUM.

Ilpakmuueckue 3anamus

Apudmernueckue IEHCTBUS HAJ YKCIAMH, HAXOKJIECHUE MPUOTMKEHHBIX 3HAYCHUH BETHMYUH
Y TIOTPELTHOCTEN BhIYUCTIEHHH (a0COTIOTHON U OTHOCUTEIHHOMN ), CPABHEHUE YHCIOBBIX BHIPAKEHUIA.

Briuucnenue u cpaBHeHuE KOpHEH. BrinoaHeHne pacyeToB ¢ pauKalaMH.

Pemienne  uppanmoHanbHbIX — ypaBHeHMU.  HaxokaeHwe  3HauU€HHUH ~ CTENEHEH ¢
paloHaIbHBIMU MOKazaTensiMu. CpaBHeHue creneneil. [IpeoOpa3zoBaHus BeIpaXXEHUH, COIEPIKALTUX
cTeneHu. Penienue nokazarenbHbIX YPAaBHEHUN.

Pemienne npukinagHeix 3a1a4.

HaxoxpaeHue 3HaueHui norapudma Mo MPOU3BOJILHOMY OCHOBaHHIO. Ilepexon oT oxHOTrO
OCHOBaHUS K JpyroMmy. Berumcnenume u cpaBHeHue Jorapudmon. JlorapubmupoBanue u
MOTEHIMPOBAHUE BHIPAKEHU.

[TpubnmkeHHbIe BRIYUCICHUS U PEUISHUS MPUKIAAHBIX 3a/a4.

Pemenue norapumMudeckux ypaBHEHHI.

OCHOBBbI TPUTOHOMETPHUH
OcHOBHBIE IOHATHS
Pagunannas mepa yrina. BpamarensHoe aBuxeHue. CHHYC, KOCHHYC, TAHT€HC U KOTAHTEHC
YHpcIa.
OCHOBHBIE TPUTOHOMETPUUYECKUE TOKIECCTBA



@opmynsl npuseacHus. Popmyisl cnoxenus. Popmynsl yABOCHUS Dopmynvl NOLOEUHHO20
yena.

[IpeobpazoBaHus MPOCTEHIINX TPUTOHOMETPUYECKHUX BBIPAKEHHMA

[IpeobpazoBaHre CyMMBI TPUTOHOMETPUYECKUX (DYHKIIMIA B TPOU3BEACHUE U IPOU3BEICHHUS B
cymMMy. BeipaskeHue TpUrOHOMETPHUUECKUX (DYHKIIUN Yepe3 TAHT'€HC MOJIOBUHHOTO apryMeHTa.

TpuroHomeTpuuecKue ypaBHEHUsI U HEPABEHCTBA

[IpocTenmme TpUrOHOMETpUYECKHE ypaBHeHMs. [Ipocreiimime  TPUTOHOMETPUYECKHE
HEPaBEHCTBA.

OOpaTHble TpPUTOHOMeETPUYeCKHe (YHKUMHM. ApKCUHYC, AapKKOCHHYC, apKTaHIEHC.
Ilpakmuueckue 3anamusn

Panuannslii MeTO M3MEpPEHHUs YIJIOB BpAalllEHUS U CBSI3b C IpagycHoil mepoil. OCHOBHbIE
TPUTOHOMETPUYECKUE TOXKIECTBA, (GOPMYJbl CIIOXKEHMS, YABOECHMs, NpeoOpa3oBaHUE CYMMBI

TPUTOHOMETPUYECKUX  (QYHKUUN B IIPOU3BECHUE, npeoOpa3oBaHUE  IPOU3BEACHUS
TPUTOHOMETpHUECKUX (YHKIMI B cymmyto llpocreiimine TpUroHOMETpUYECKHUE YpaBHEHUS U
HEPABCHCTBA.

OOpaTHble TpUrOHOMETpHUUYECKUE (DYHKIMH: apKCUHYC, aPKKOCUHYC, apKTAHT€HC.

@DYHKINH, UX CBONCTBA U rpapUKu

@dyuknun. O01acTh OMpeNeeHUsT © MHOXKECTBO 3Ha4eHHH; rpaduk (QYHKIUH, TTOCTPOCHUE
rpadukoB pyHKUIUHN, 3aJaHHBIX PA3IUYHBIMU CIIOCOOAMHU.

CpoiictBa ¢pyHkumu. MOHOTOHHOCTh, YETHOCTb, HEYETHOCTh, OTPAHUYEHHOCTb,
MepUOANYHOCTh. [IpoMeXyTKH BO3pacTaHusi W yObIBaHHS, HAMOOJbIIEE W HAMMEHBIIEE 3HAYCHUS,
TOYKH JKCTpemyMa. ['padmueckas mnTepnperamnus. [Ipumepsl (yHKIIMOHATBHBIX 3aBUCUMOCTEH B
peanpHBIX TMpoleccax MW sABJICHHSAX. Apudmerndeckue omnepanuu Han QyHkousMu. CrokHas
¢dbyakuus (kommnosuiys). [TosTue o HeMpepHIBHOCTH (PYHKITHH.

Oo6partnbie pyHkuuu. O0macTh onpeaeieHus ¥ 00J1acTh 3HAYCHUN 00paTHOU (PyHKIIHH.

I'paduk oObpaTHO# HyHKIIUH.

CreneHHble, MOKAa3aTeJbHbIE, JJOrapupMUIecKue

U tpuronomerpudeckue pyHkuun. OOpaTHbIC TPUTOHOMETPUYECKHE (DYHKITUN

Omnpenenenus GpyHKINH, ©X CBOWCTBA U TpadUKH.

[IpeoOpazoBanusi rpadukoB. I[lapannenbHblii mepeHOC, CUMMETPUS OTHOCHUTENIBHO Ocei
KOOpJIMHAT U CUMMETPHSI OTHOCUTENILHO Havajia KOOpJAUHAT, CAMMETPHUSI OTHOCUTENIBHO MPSMOi Y =
X, pacTshKEHHUE U CKaTHhe BJIOJIb OCeH KOOpIMHAT.

Ilpakmuueckue 3anamusn

[Ipumepbl 3aBUCHUMOCTEH MEXIy MEpEMEHHBIMH B pEalbHBIX IPOIECCaX U3 CMEXHBIX
muciuiind. Onpenenenue ¢ynkiui. Iloctpoenne u urenue rpaduxoB (yHkuumid. MccrnemoBanue
¢byukiuu. CBolicTBa JIMHEHHOM, KBaAPaTUYHON, KYCOUHO-TMHEWHON U TIPOOHO-TMHEHHON QyHKIUI.
HenpepriBabie u nepuogudeckue GyHkiuu. CBoiicTBa U rpaduku CUHYCa, KOCHHYCa, TaHTE€HCA U
kotanrenca. OOparnbie ¢GyHkuuu M ux rpadukd. OOpaTHbIE TPUTOHOMETPUYECKUE (DYHKIUH.
[IpeoOpazoBanus rpaduka pynkuuu. ['apmonnyeckue xonebanus. [Ipukianneie 3aaa4n.

[TokazarenbHbie, TorapupmMudecKie, TPHrOHOMETPUUECKUE YPABHEHUS U HEPABEHCMEA.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IMocaenoBareabHocTH. CriocoObl 3a7aHusl M CBOICTBAa YMCIOBBIX IOCIIEIOBATEIBHOCTEN.
IlonsTe o mpenene nociaenoBareabHOCTU. CylleCTBOBAaHUE MpeZesia MOHOTOHHON OrpaHUYeHHON
nocnenoBareabHocTH.  CymMupoBaHMe — mocienoBarenbHOCTed.  beckoHeuHo — yObIBaromas
reOMETPUYECKAs IIPOrPECCHS U €€ CyMMa.

IIpousBoanas. [lonsTue o mMpou3BOJAHON (YHKIMHU, €€ TeOMETpPUYECKMH M (pU3HUecKuil
CMBICII. YpaBHEHHE KacaTenbHOW K rpapuky ¢yHkuuu. [Ipom3BoaHBIE CyMMBI, pPa3HOCTH,
NPOU3BEICHUS, YacTHbIC. [IpOM3BOJHBIE OCHOBHBIX dJeMEHTapHbIX (yHkuMid. [Ipumenenue
MPOU3BOHOM K HcCCeNoBaHMI0 (YyHKUMH M mocTpoeHHio rpadukoB. IlpousBogHble 0OpaTHOM
(GYHKIMU ¥ KOMIO3ULIHUN (QYHKITUH.



IIpuMepsl HCIIONB30BAHMS IPOU3BOJHOM [UIsl HAXOXKJICHHsS HAWIIY4lIerO pEIICHHUS B
NPUKIAJHBIX 3a7adyax. Bropas mnpousBoAHAas, €€ TEeOMETPHUECKHUH W (PU3MUECKHI CMBICI.
Haxosxaenue ckopocTu Juist pouecca, 3aanHoro GopMysoi u rpaguxom.

IlepBooOpa3nas u mHTerpada. IlpuMmeHeHne onpenesieHHOTO MHTErpana Jisl HaxOXKIAEeHUs
IUIOUIaM KpUBOJIMHENWHON Tpanemuu. Popmyna Heroorona—IJleiiOnuna. Ilpumepbl npuMeHeHus
MHTErpaja B (PU3UKE U TCOMETPHUH.

Ilpakmuueckue 3anamusn

UmucnoBass  MOCIENOBATEIbHOCTh,  CIHOCOOBI €€  3aJaHMs, BBIUYMCICHHS  YJICHOB
nocnenosarenbHocTH. Ilpenen mocnenoBatenbHOCTH. beckoHedHO yObIBaromas reoMeTpuyecKas
IIPOrpeECCUsL.

[Ipoun3BogHasA: MEXaHUYECKUM U T€OMETPUUECKUI CMBICI IIPOU3BOAHOM.

VYpaBHenue kacatenbHOMl B o0meM Buze. IlpaBuna u dopmynsl nuddepeHuupoBanus,
Tab/Mlla TPOU3BOAHBIX JJIEMEHTapHbIX (QyHKUMHA. VccnepoBaHue (QYHKIMH C  TOMOUIBbIO
npousBoiHON. HaxokxneHne HanOoOJbLIEr0, HAMMEHBLIETO 3HAYEHHS] M AKCTPEMabHBIX 3HAYCHUH
(GyHKIMH.

WNurerpan u nepBooOpasznas. Teopema Hpriorona—IJlelibnuna. Ilpumenenne uHTErpana K
BBIYMCIIEHUIO (PM3NYECKUX BETUYUH U TUIOIIAIEH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHusi 1 CHCTeMbl ypaBHeHMid. ParnoHanbHbIe, UppalMOHAIbHBIE, TTOKAa3aTeIbHBIC U
TPUTOHOMETPUYIECKHE YPABHEHUS U CUCTEMBI.

PaBHOCHJIBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHBIE TpUeMBbl HX pemeHus (pa3joKeHWe Ha MHOXHWTEIH, BBEICHHUE HOBBIX
HEU3BECTHBIX, MMOJACTAHOBKA, Tpaduueckuii MeTo).

HepasenctBa. PainonanbHble, HppalMoOHaIbHbIE, TOKA3ATEIbHBIE U MPUSOHOMEMpUYecKUue
HepaBeHcTBa. OCHOBHBIE TPUEMBI UX PELICHHUS.

Hcnoab3oBanne cBoiicTB M rpagpukoB (GyHKUMi NpH pelleHMH YpPaBHEHUN U
HepaBeHCTB. Meroa wuHTEpBaioB. IM300pakeHne Ha KOOPIWHATHOW IIJIOCKOCTH MHOECTBA
pelIeHnd ypaBHEHUN 1 HEPABEHCTB C IBYMsI IEPEMEHHBIMU U UX CUCTEM.

Ilpuknaousie 3a0auu

[IpumMeHeHre MaTeMaTUYECKUX METOJOB I pEHIeHHs] COJEep)KaTeNbHbIX 3ajad U3
Pa3IMYHbIX 00JaCTel HAYKH U MPAKTUKU.

WuTepnperanus pe3ynbraTta, y4eT pealbHbIX OTpaHUYCHUH.

Ilpakmuueckue 3anamusn

Kopuu ypaBHenuii. PaBHocuisHOCTE ypaBHeHH. [IpeoOpa3oBanue ypaBHeHH. OCHOBHBIE
MpHeMbl pelleHusl ypaBHeHUi. Pemenue cuctem ypaBHeHui. Mcnonp3oBaHHe CBONCTB U rpaduKoB
GyHKIMH U1 pelieHus] ypaBHEHUN U HEPaBEHCTB.

KOMBHUHATOPHUKA, CTATUCTUKA W TEOPHUS BEPOSITHOCTEN

DJjieMeHTbl KOMOMHATOPUKHM. OCHOBHBIE HOHATHS KOMOMHATOPHKH. 3aJauyd Ha MOJCYET
qucaa pa3MelleHuil, epecTaHoBOK, coueTaHuil. Pemenue 3aiau Ha nepeGop BapuanTtoB. Dopmyna
6unoma Herotona. CBoiicTBa OMHOMUHANBHBIX K03 duimentoB. Tpeyronbsauk [Tackans.

JJjieMeHTbl Teopuu BeposiTHOCcTeil. CoObiTHE, BEPOSATHOCTb COOBITHS, CIOXEHHE U
YMHOXXEHUE BepoATHOCTeH. [lowamue o Hezagucumocmu cobvimui. Jluckpemnas cayuainas
genuyuna, 3aKoHn ee pacnpedenenus. Hucnogvle xapakmepucmuki OUCKPEmHOU CIYYAUHOU 6€TUYUHDBL.
Ilonamue o 3axkone bonbuIUX YUCE.

9J1eMeHTbI MaTEMaTHYEeCKOil CTATUCTHKH
HpCZ[CTaBHCHI/IC JaHHBIX (T8.6JII/ILIBI, AuarpaMmebl, Fpa(bI/IKI/I), TCHCPAJIbHAd COBOKYIIHOCTD,
BLI60pKa, cpeaHee apI/I(I)MeTI/ILICCKOC, MeauaHa. IloHsTre o 3amagax MaTeMaTHYECKOM CTaTUCTUKH.
Pemenne MPAaKTUYCCKUX 3a1a4 C MPUMCHCHUCM BEPOATHOCTHBIX METOJOB.
Hpakmultecmte 3anamusn



Wctopusa pa3Butus KOMOMHATOPUKU, TEOPUM BEPOSATHOCTEW M CTATUCTUKU U HX pOJIb B
pa3nuYHBIX cdepax dYeIoBEUECKOW ku3HeaesTenbHocTH. [IpaBmima komOuHaTopuku. Pemienue
KOMOMHATOPHBIX 3aja4. Pa3zMernienus, couetanus u nepecraHoBki. bunom HproToHa M TpeyroyibHUK
[Tackain. [Ipuxnanseie 3agaqu.

Kitaccuueckoe omnpeneneHue BEpOSTHOCTH, CBOMCTBA BEPOATHOCTEH, TeOpeMa O CyMMe
BeposATHOCTEN. Brrumcnenue BepositHocTed. [Ipukimannele 3amauu. I[IpencraBieHue 4YHMCIIOBBIX
JaHHbIX. [Ipukinanabie 3agaun.

I'EOMETPUA

[IpsiMble 1 TIIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacnosiokeHue JByX MpsIMBIX B mpocTpaHcTBe. [lapamiensHOCTh mpsMoil u
mockoctd. [lapamienbHOCTE  1UIOCKOCTEH. llepneHauKyIsspHOCTE HPSAMOM M IIOCKOCTH.
[lepnenuKkyinssp U HakJIOHHAsA. YTOJ MEXAY IPSAMOM M IUIOCKOCTBIO. [IByrpaHHBIM yros. Yroia
MeXAY MIOCKOCTSIMU. [lepneHInKyIIspHOCTb IBYX IJIOCKOCTEH.

I'eomerpuueckue mnpeoOpa3oBaHUs IPOCTPAHCTBA: IAPAJICIbHBIA MEPEHOC, CUMMETpPHUS
OTHOCHTEJIBHO IIIIOCKOCTH.

[TapannensHoe mnpoexktupoBaHue. Ilnomanps opToroHampHOM mnpoekuuu. HM3ob0paxkenue
MIPOCTPAHCTBEHHBIX (UTYD.

MHoOrorpaHHuKHu

Bepmmnbl, peOpa, rpaHun MHororpaHHuka. Pa3zBepTka. MHororpaHHble yribl. Beimykibie
MHOrorpanHuku. Teopema Jitnepa.

[Tpusma. Ilpsamas u HaknorHas npusma. [IpaBunsHas npusma. [lapamnenenunesn. Kyo6.

[Tupamuga. [IpaBuibHas nmupamuaa. Y cedeHHas nupamuaa. Terpasap.

CumMmetpuu B KyOe, B apajijiesienumesie, B Ipu3Me U Mupamuie.

Ceuenust ky0a, IpU3MBI U TUPAMUIBI.

[IpencraBieHue o MpaBUJIbHBIX MHOTOTPaHHUKAX (TeTpaszape, Kyoe, oKTajape, A0JeKadIipe 1
HUKOCadIpe).

TeJia ¥ MOBEPXHOCTH BpalleHUS
Hunuaap u koHyc. YceueHHBIM KoHyc. OcHOBaHME, BBICOTa, OOKOBasi MOBEPXHOCTD,
oOpa3yromas, pazBepTka. OceBble CeUeHUs U CEUeHHs], TapaljielIbHbIE OCHOBAHHUIO.
ap u chepa, ux ceuenus. KacarenpHasi miockocTs k chepe.

HN3mepenust B reomMeTpun
O6mbeM u ero uzmepenue. Marerpansnas popmyna o0bema.
®dopmyiel 00beMa Kyda, MPSMOYTOJILHOTO MapajuielienuIe i, MPU3MBbI, IMIHHAPa. PopMyITbl
oObeMa mupaMupl U KoHyca. DOpMyITbl TUIOIIAM TOBEPXHOCTEH IUIMHIAPA U KOHyca. Dopmyibl
o0beMa mapa M 1miomaam chepsl.
[Togo6ue ten. OTHOIIEHUS TUIOIIA e TOBEPXHOCTEH U 00BEMOB MOJOOHBIX TETI.

KoopaunaTtsl 1 BeKTOpPBI

[IpsimoyronbHast (IekapToBa) CUCTeMa KOOpPAWHAT B MpocTpaHcTBe. DOpMyna pacCTOSHUSA
MEX]ly ABYMS TOUKaMH. Y paBHEHHs c(epbl, MIOCKOCTH U MPSMOH.

Bextopel. Moayne BekTopa. PaBeHCTBO BekTOpOB. CIIOKEHHME BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha uucio. Pas3noxeHwe BEKTOpa IO HANpaBICHUSAM. YTOJd MEXAY IBYMsS BEKTOPaMHU.
IIpoexuus BexkTopa Ha ock. KoopanHaTel BekTopa. CKalsipHOE TPOU3BENEHNUE BEKTOPOB.

Hcnonb3oBaHWe KOOPAMHAT M BEKTOPOB IPU PELIEHUH MATEMaTHYECKUX W IPHUKIATIHBIX
3az1ad.

Ilpakmuueckue 3anamus

[Ipy3Haky B3aMMHOIO pacHOJOXKEHUS MPAMBIX. YTOd MEXKAy NpsAMbIMUA. B3aumuoe
PacroJIOKEHUE MPSAMBIX U IUIOCKOCTEW. IlepnenauKymnsap M HakJIOHHAs K IJIOCKOCTH. YTOJI MEXIy



IIPSIMOM M IUIOCKOCTBIO. Teopembl 0 B3aMMHOM PAaCIOJIOKEHUU IPSIMOM M INIOCKOCTH. Teopema o
TpeX MEePIEHIUKYIIPAX.

IIpu3Haku ¥ CBOMCTBA MApajuICIbHBIX U INEPHEHAMKYISPHBIX IUIOCKOCTEH. PaccrosiHue ot
TOYKU [0 IUIOCKOCTH, OT IpPsMOM [0 IUIOCKOCTH, PACCTOSIHUE MEXKIY IUIOCKOCTAMH, MEKIY
CKPEIIMBAOIIUMHUCS TIPSIMBIMU, MKy TPOU3BOJIBHBIMH (DUTYpaMH B TIPOCTPAHCTBE.

[TapannenpHO€ MPOEKTUPOBAHME M €ro CBOMCTBa. Teopema O IIIOMIAAM OPTOTOHAJIBHOU
MIPOEKIIMY MHOTOYIOJIbHUKA. B3auMHOE paciosioxkeHrne MpoCTPaHCTBEHHBIX (QUTYD.

Paznuunble  BuApl  MHOrorpaHHukoB. Mx  wuzoOpaxenus.  CeueHus,  pa3BepTKU
MHOTOrpaHHukoB. [lmomans moBepxHoctu. Bumbsl cummerpuil B npoctpaHcTBe. CumMmeTrpust Ten
BpalleHNs] 1 MHOTOTPaHHUKOB. Brruncienue miomaeit u 00beMoB.

Bekropel. [leiictBust ¢ Bekropamu. JlekaproBa cucTeMa KOOPAMHAT B IPOCTPAHCTBE.
VYpaBHeHUE OKPYKHOCTH, Chepbl, IIIOCKOCTU. PaccTosiHne Mex iy Toukamu. [[eficTBUS C BEKTOpaMH,
3aJlaHHBIMHM KoopauHataMmu. CKaJsipHOE MPOU3BEJEHNE BEKTOPOB. BekTopHOE ypaBHEHHE NPSIMON U
IIJIOCKOCTH. Mcrosb30BaHne BEKTOPOB NP JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

Jns BHEayIMTOPHBIX 3aHATHA CTYJEHTaM Hapsy C pElIeHWEM 3a1ad W BBIIOJIHEHUS
MPAKTUYECKUX 3aJJaHUN MOXKHO MPEIVIOKUTh TEMbl MCCIEI0BATENbCKUX U pedepaTuBHBIX paboT, B
KOTOPBIX BMECTO CEpUH OTAEIBHBIX MEJIKHX 3aJa4 M YIPAKHEHHU MNPEUIararoTcsl CHOKETHBIE
3a/1aHusl, TPEOYIOKe JIUTEILHON padOThl B paMKax OJHOM MAaTeMaTHYECKOW CUTyallu. DTH TEMBbI
MOT'YT OBITh KaK WHJAUBUIYATHHBIMH 33IaHUSIMH, TaK U TPYITOBBIMU IS COBMECTHOTO BBITIOJTHEHUS
HCCIEA0BAHUS.

IpumepHbie TeMbl pedepaToB (I0KIAT0B), HCCIENOBATEIbCKHX NPOEKTOB
HenpepriBHbIEe Apo6H.
[IpuMeHeHne CII0KHBIX MPOLIEHTOB B SKOHOMUYECKUX pacyeTax.
[TapannenpsHOE IPOEKTUPOBAHHUE.
Cpennue 3HaUYeHUs U UX IPUMEHEHUE B CTATUCTHUKE.
BektopHoe 3aanne NpsiMbIX U MIIOCKOCTEN B TPOCTPAHCTBE.
CrnoxeHue TapMOHUYECKUX KOJICOAHUH.
I'paduaeckoe perneHne ypaBHEHH 1 HEPABEHCTB.
[IpaBusibHBIE ¥ TOJTYTIPABUIIBHBIE MHOTOTPAaHHUKHU.
Konnueckue ceueHnst 1 MX IPUMEHEHUE B TEXHUKE.
10 [Tonsarue muddepennnana u ero MPUIOKEHUS.
11. Cxembl IOBTOPHBIX UCHIBITAaHUIN bepHyiu.
12. UccnenoBanue ypaBHEHUI U HEPABEHCTB C MapaMETPOM.

wCoN>R~ LN E

TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanuzanuu conepkanus 00me00pa3oBaTeIbHON y4eOHOM AUCIUILTUHBI «MaTeMaTuka:
anrebpa M Havajga MaTeMaTHYECKOTo aHanu3a; reometrpusi» B npenenax ocoenus OIl CIIO Ha Gaze
OCHOBHOTO 0011ero 00pa3oBanus ¢ moiaydeHueM cpeanero ooduiero odpazosanus (IITIKPC, IITICC3)
MakcUManbHas yueOHas Harpy3ka oOydaromuxcs mo crenuanbHocTsM CIIO rymanuTapHOTO
npoQuis, BKIIOYAst MPaKTUYECKHUE 3aHATHS, COCTaBisieT — 237 4acoB.

IIpumMepHbIi TeMaTHYECKHH I1aH

Buo yueonoit pabomul Konuuecmeo uacos
Ayoumopnuie 3anamus Ilpogpunv npogpeccuonanvnozo oopazosanus:
(npakmuyeckue 3anamus) 2YMAHUMAPHbLIL
Cooeporcanue o0yuenusn Cneyuanvrnocmo CI1O: 44.02.04 — Cneyuanvroe dowkonvroe
obpazosanue.
Beseoenue 2




Pazsumue nonsmus o uucne 8
Kopnu, cmenenu u 20
Jlo2apughmul
Ipsimvie u niockocmu 6 14
npocmpancmee
Kombunamopuxa 10
Koopounamer u 6exmopwi 10
OcHosbl mpueconomempuu 16
Dynrkyuu u epaguxu 14
Mnuozoepannuxu u Kpyenvie 14
mena
Hauana mamemamuuecxkozo 16
amanusa
Humezpan u e2o npumenenue 8
Onemenmovl meopuu 10
geposimuocmeri u
MamemamuyecKou
Cmamucmuxu
Ypaeuenus u nepasencmea 14
Camocmosmenvras paboma 77
Koncynomayuu 4
Hmozo 237

Ilpomesrcymounas ammecmayus 6 hopme IK3amena

Bcezo

\ 237

XAPAKTEPUCTHKA OCHOBHbBIX BUIOB JAEATEJIBHOCTH CTYJIEHTOB

Cooeprcanue odyuenusn

Xapakmepucmuka 0CHOGHBIX 6U008 0CAMENbHOCHIU CHYOEHM 08
(na ypoene yueonwvlx oeiicmeuii)

Beeoenue

O3nakomaeHue ¢ poivio MamemMamuKky 8 HayKe, mexHuke, SKOHOMUKe,

UHGOPMAYUOHHBIX MEXHOLOUSAX U NPAKMUYECKOU 0esiIMelbHOCTIU.
O3nakomneHue ¢ yensaimu u 3a0asamu Usy4eHus Mamemamuxu npu
oceoenuu cneyuanvrocmeu CI1O

A/II'EBPA

Pazeumue nonamusn
0 uucne

Buinonnenue apugpmemuueckux oelicmeuii Hao wuciamu, coiemast
ycmHble U NUCbMeHHble NPUeMbl.

Haxoorcoenue npubaudsicennvix 3nauenuti 6e1U4UH U NO2peuHocmell
8bluUCIeHUll (AOCONOMHOU U OMHOCUMENbHOU), CPABHEHUE YUCTOBbIX
8bIPANCEHULL.

Haxoorcoenue owubok 6 npeodbpazo8anusx u ul4uUCieHusX
(omnocumcs Ko 6cem NyHKmMam npocpammboi)

Kopnu, cmenenu, noza-
pupmol

Os3nakomaeHue ¢ NOHAMUeM KOpHA N-U CMeneHu, CeoucCmeamu
PAoOUKanos u npasuIamu CpasHe s KOpHell.
Dopmynuposanue onpedeneHusi KOPHA U  CBOUCME  KOPHEI.

Buiuucnenue u cpasnenue xopheil, gbinoiHeHue NPUKUOKU 3HAYEHUS.
KOPHS.

IIpeobpaszosanue 4ucio08biX U OYKGEHHBIX BbIPANCEHUU, COOEPIHCAUJUX
paouxanvl.

Bvinonnenue pacuemoe no opmynam, codepaicawum paouxanvl,




ocywecmeJisii HeobX00uMble NOOCMAHOBKU U npeo6pa306aHuﬂ.

OnpedeneHue  paGHOCUNLHOCMU — BbIPAJCEHUN C  PAOUKANAMU.
Pewenue uppayuonanvuvix ypaenenuil.
O3HakomieHue ¢ NOHAMUEM CMEeneHu ¢  O0elicmeUumenbHbIM

nokazameinem.
Haxoorcoenue snavenuti cmenenu, ucnovb3ys npu Heodxooumocmu
UHCMPYMEHMAbHble CPeOCmad.
3anucvieanue xopHs N-ui cmenenu 8 6ude cmenenu ¢ OpPOOHLIM
nokazameinem u Ha0OOpom.
Dopmynuposanue ceoucme cmeneneu. Buluucienue cmenemnei c
PAYUOHATLHBIM — NOKA3amMeNeM, BblNOJHeHUe NPUKUOKU 3HAYEeHUs.
cmenenu, cpasHenue cmeneneu.
IIpeobpazosanue 4ucno8vlx U OYKEEHHbLIX BbIPANCEHUL, COOEPIHCAUUX
cmenenu,  npumeHsas — ceoucmeda.  Pewenue — noxkazamenbHulx
VpasHeHU.
Os3naxomaeHue ¢ npumeHeHuem KopHel U cmeneHneti npu 8blYUCIeHUU
CpeOHuUX, OeleHuU ompe3Ka 6 «3010mom cevenuuy. Pewenue
NPUKTIAOHBIX 3A0aY HA CTIOJHCHBIE NPOYEHNbl

Ilpeoobpaszosanue
anzedopauueckux
ebipariceHul

Buinonnenue npeobpazosanuii 8blpasxicenutl, npumenenue hopmyr,

CBA3ZAHHBIX CO CBOUCMBAMU CIeENeHel U 102apu@dMos.
Onpedenenue obracmu 0ONYCmMuUMbIX 3HAYEHUL J102aPUPMUYECKO20
svipasicenus. Pewenue nocapughmuueckux ypasnenui

OCHOBbI TPUI OHOMETPHH

OcHogHble NOHAMUA

H3yuenue paouannozo memooa usmepenus y2n08 6paujeHuss u ux
cea3u ¢ epadycHou mepot. Hzobpadsicenue yenos epaujeHus Ha
OKDYIHCHOCIU, COOMHeCeHUe eIUYUHbL Y2lld C €20 PACNON0HCEHUEM.
Dopmynuposanue onpeoenenuti mpueoHOMempu4eckux QyHKyutl 0ns
Y2ll08 NOBOPOMA U OCMPBIX Y2108 NPAMOY20IbHO20 MPey2oibHUKA U
00bACHeHUe UX 83AUMOCES3U.

OcHosHble Ilpumenenue 0CHOBHBIX MPULOHOMEMPUYUECKUX MOAHCOECE OJLsL
mpuzoHomempuyecKue 8bIYUCTEHUS 3HAYEHUL MPULOHOMEMPULECKUX PYHKYULL N0 0OHOU U3
mojicoecmea HUX.
Ilpeobpazosanusn Uszyuenue  ocnosmwix  hopmyn — mpucoHomempuu:  hopmyinsl
npocmenmux CILOJHCEeHUS,
MPU2OHOMEMPUYECKUX V080€eHUsl, Npeodpa308aHUs CyMmbl MPULOHOMEMPULECKUX QyHKYUll
evlpariceHuil 8 npouszgedeHue U NPoOU3BeOeHUss 6 CYMMY U HNpuMeHeHue npu
BLIUUCTICHUU — 3HAYEHUS.  MPUSOHOMEMPUYECKO20 — BbIPANCEHUS U
YIpouenus e2o.
O3HaxkomieHue co c80UCMBAMU CUMMEMPUU MOYEK HA eOUHUYHOU
OKDYICHOCIU U NPUMEHeHUe UX 0l 8b1600d POPMYI NPUBEOCHUS.
Ilpocmeinmue Pewenue no ¢opmyram u  mpuconomempuueckomy — Kpyay

mpuzonHomempuiecKue
YPaeéHeéHUusn U HepaseHcmea

ApOCMetuux mpueoHOMempu4ecKux ypasHeHul.

Ilpumenenue obwux memo0oo8 peuleHuss ypasHeHuil (npugeedeHue K

JIUHEUHOMY, K8AOPAMHOMY, MEMOO PA3NONCEHUS HA MHOMCUMENU, 3d

MeHbl NepeMeHHON) NPU peueHuU MpUOHOMempU4ecKux ypagHeHul.
Ymenue ommeuamsv na kpyee pewsenus npocmeuuiux
MPUSOHOMEMPULECKUX HEPABEHCTIE

ApKcunyc, apKKocunyc,
APKMAaH2EeHC YUCcna

O3HaxkomleHue ¢ NoHsmueM OOPAMHBIX MPUSOHOMEMPULECKUX
@yHryuil.
H3yuenue onpedenenuti apkcunyca, apKKOCUHYCA, apKMAaH2eHca
yucna, hopmyruposanue ux, uz0opadicenue Ha eOUHUYHOU
OKDYICHOCIU, NPUMEHEHUE NPU peuleHUU YPAGHeHUll

®YHKI[HH, UX CBOUCTBA H TPADUKH




Dyukyuu.
Ilonamue o
HenpepvleHOCmU YYHKUUU

Os3naxomaeHue ¢ noHAmuem nepemMeHHol, NPUMePamu 3a6UCUMOCELl
MedHcoy nepemenHbIMU.
Osnaxomnenue c nousmuem epaguxa, onpeoeneHue
NpUHAONeHCHOCMU mouku epaguxy @yukyuu. Onpedenenue no
Gdopmynre  npocmetiwieln  3a8UCUMOCmU,  8uUOa  ee  epaguxa.
Buipaoicenue no ghopmyne o0Houl nepemennoul uepes opyaue.
OsHnakomaeHue ¢ onpedeneHuem QyHKyuu, hopmyauposanue e2o.
Haxooicoenue obracmu onpedenenust u oonacmu 3HaveHull hyHKyuu.

Ceoilicmea ¢pynkyuu.
I'pagpuueckasn
uHmepnpemayu.
Ilpumepoi
dynukyuonanvnvix
3agucumocmeil @ peanbHyLX
npoueccax u A61€HUSAX.

Os3HakomneHue ¢ npumepamu @OYHKYUOHATbHLIX 3ABUCUMOCTEN 6
PeanbHbIX NPOYECCax U3 CMENCHbIX OUCYUNTIUH.
Os3HakomneHue ¢ OOKA3AMENbHLIMU PACCYHCOCHUAMU HEKOMOPbIX
CBOUCME JIUHEUHOU U KBAOPAMUYHOU  (DYHKYul, nNpogeoeHue
UCCne008anusi JUHEUHOU, KYCOUHO-TUHEUHOU, OPOOHO-TUHEUHOU U
K8aOpamuyHoul hyyHKyutl, nocmpoenue ux epaguxos. Ilocmpoenue u
umenue epaguxos Qynxyut. Uccreoosanue ynkyuu.
Cocmaenenue 6u0o8 yHKyull no OAGHHOMY YCI08UI0, peuleHue 3a0ay
HA IKCMPEMYM.
Buvinoanenue npeobpazosanuii epaghuxa gynxyuu

Oopammnvie pynkyuu

H3zyuenue nonsmus oopamuot yHkyuu, onpeoeneHue suoa u
nocmpoeHue pagurxa 0opamuol GyHKyuu, HaxodxcoeHue ee ooracmu
onpedenenus u oonacmu 3Havenu. Ilpumenenue ceoticme QyHkyuil
npU UCCIe008AHUU YPABGHEHUL U peuleHUU 3a0ay Ha IKCMPEMYM.
O3naxkomneHue ¢ NOHAMuUEM CJLOHCHOU PYHKYUU.

Ilocneooeamenvnocmu

Os3HakomieHue ¢ NOHAMUEM  YUCI080U  NOCIE008AMENbHOCHIU,
cnocobamu ee 3a0anusl, GbIYUCTEHUSAMU ee YIeHO8.

O3HakomaeHue ¢ noHsmuem npeoena nocied08ameIbHOCU.
O3HakomaeHue ¢ 8bIYUCTIEHUEM CYMMbl OECKOHEUHO20 YUCTI08020 PSod
Ha  npumepe  GbIYUCICHUS  CYMMbl  OeCKOHeuHO  yoOwlearoujell
2e0MempuyecKoll npozpeccuu.

Pewenue 3a0au na npumernenue ghopmynvt cymmvl OecKoHeuHO
yovlearowel 2eoMempuieckoll npocpeccuul.

Ilpouszeoonas u ee
npumeHeHnue

O3HaxkomieHue ¢ NOHAmMuUemM nPou3800HOII.

Uszyuenue u gpopmynuposanue ee MexaHu4ecko2o u 2e0MempuiecKko2o
CMbICIA, U3VUeHUe AOPUMMA BbIYUCTIEHUs. NPOU3BOOHOU HA npumepe
BbIYUCTEHUS. MCHOBEHHOU CKOpOCMU U Y2l08020 KOI(duyuenma
KacamenvbHOll.

Cocmasnenue ypagneHus kacamenivbHou 6 obujem suoe.

Yceoenue npasun ougpgepenyuposanusn, madbauyvl NPOU3EOOHBIX
NeMEeHMAapHbIX  (QYHKYUll, npumeneHue O0aa oughghepenyuposanus
@yHKYULl, coCmasienus ypagHeHus KacameibHOLL.

Uszyuenue meopem o ce6a3u ceolicme GyHKyuu U npouUsBoOHOL,
Gopmynuposexa  ux. Ilpogedenue ¢ nomowpilo  NPOU3IBOOHOU
uccnedosanusi pyHKyuu, 3a0aHHoU Hopmynotl.

Yemanosnenue ceazu  ceoticme  @yHkyuu u npou3eoO0HOU NO  UX
epaghuxam.

Ipumenenue npouzgo0HOU 0/ peulenus 3a0ay Ha HaAX0HCOeHUe
HauboIbUle20, HAUMeHbULe20 SHAYEeHUS U HA HAX0XHCOeHUe
9KCmpemyma

Ilepeoobpasznan
u unmezpan

O3HaxomIeHue ¢ NoHsImuemM UHmespaia u nepeoooPA3HoI.

H3yuenue npasuna  eviuucieHusi nNepeooOPAsHOl U meopembl
Hvromona—/letibnuya.

Pewenue 3a0au Ha cea36 nepsoodpasHou U ee NPoU3BOOHOU,
8blYUCTEeHUE NePBO0OPA3HOU OJisl OAHHOU QYHKYUU.




Pewenue 3a0au na npumenenue unmezpana 0s GbIYUCTIEHUS
QusuyecKux senutur u NI0WaAoell.

Cmenennbuie,
nokazamesbHble,
Jozapugmuueckue u
mpuzonomempuyeckue
dyukuuu.

Oopammnoie
mpuzonomempuyeckue

¢dyukyuu

Buviuucnenue 3nauenuti pynxyuii no 3Havenuio apeymenma.
Onpedenenue nonodceHuss MouKy Ha epaguxe no ee KOOPOUHAMAM U
Haobopom.

Hcnonvzosanue ceoticmeé @ynkyuil 0is1 CPABHEHUSA 3HAYEHUT cmenenell
u n102apupmos.

Ilocmpoenue epaghuxoé cmenenHwvix u 102apUPMUIEcKUX GyHKYULL.
Pewenue noxazamenvuvix u jaoeapupmuueckux ypagueHuu u
HEepagencme no U38eCMHbIM AN20PUMMAM.

O3HaxkomieHue ¢ NOHAMUEeM HenpepvleHOU NePUOOUHecKol GYHKYuuU,
Gopmynupoeanue ceolicme cuHyca U KOCUHYCA, NOCMPOEHUe Ux
epaghuxos.

O3naxkomneHue ¢ noHamuem 2apMOHUYECKUX KOa1eOaHull u npumepamu
2APMOHUYECKUX KONeOaHuu Ol ONUCAHUSL Npoyeccos 6 qhusuxe u
Opyaux oo1acmsax 3HAHUsL.

O3naxkomaeHue ¢ noHAmuem paspvl8HOL NepuoOUYecKoll QyHKyuu,
Gopmynupoeanue ceoticme maHzeHca U KOMmaHeeHcd, NOCmpoeHue Ux
epaghuxos.

Ilpumenenue  ceovicmeé  @yukyui 011  CPAGHEHUs  3HAYEHUl
MPUSOHOMEMPUYECKUX  (DYHKYUL, peuleHUus mMpUueOHOMempuiecKux
YpasHeHU.

Ilocmpoenue epaguxos oopamubix mpuecoHOMempuieckux QYHKYul u
onpeoeneHue no epaguram ux ceoucms.

Buvinonnenue npeoopazosanus epaguxos

YPABHEHUA H HEPABEHCTBA

Ypaenenusn u cucmemut
YDAagHeHul

Hepagencmea u cucmemut
Hepagencme ¢ 08ymsa
nepemenHbIMU

O3HakomaeHue ¢ npOCMeuuuMy C8eOeHUAMU O KOPHSX
aneebpaudeckux ypagHeHull, NOHAMUAMUY UCCIe008aAHUsL YPAGHEHUU U
cucmem ypasHeHull.

Uzyyenue meopuu pasHoCUIbHOCMU YPABHEHUU U ee NPUMEHEeHUs.
Tlosmopenue 3anucu peweHus CMaHOAPMHLIX YPAGHEHUL, NPUEMO8
npeobpazoeanuss YpaeHeHull Ol CB8e0eHUsi K  CMAHOAPMHOMY
VPpasHeHu0.

Pewenue payuonanvhvlx, UppayUOHAILHBIX, NOKAZAMENbHBIX U
MPUCOHOMEMPULECKUX YPAGHEHUU U CUCTHEM.

Ucnonv3zoeanue ceolicmé u epaguxod QyHkyuti O0ns  peulenus
ypasHenuil. [losmopenue 0CHOBHbIX NPUEMOB PEULeHUsL CUCTIEM.
Pewenue ypasuenuil ¢ npumenenuem 6cex npuemos (PaziodiceHusi Ha
MHOJICUMENU,  66€0€HUsI  HOBLIX  HEU38ECMHbIX,  NOOCMAHOBKU,
epaghuyeckoeo memooa).

Pewenue cucmem ypasnenuii ¢ npumeHeHuem paziuyHblx cnocobos.
Os3naxkomieHue ¢ 00WUMU BONPOCAMU DpeuleHUs HepaseHcme U
UCNONL308AHUE  CBOUCME U 2pauKkos @OYHKYull npu  peueHuu
HepaseHcms.

Pewenue Hnepasencme u cucmem HepaGeHCME C NPUMEHEHUEeM
PA3IUUHBIX CNOCO008.

Ilpumenenue mamemamuyecKux memooos Ojisl peueHusl
cooepacamenbHblX 3a0ay U3 pasiudHblx obaacmeti HAYKU U NPAKMUKU.
Humepnpemuposanue pe3yibmamoe ¢ yuemom peaibHbixX
o2panudenuil.




JIEMEHTBI KOMBHHATOPHKH, TEOPHH BEPOATHOCTEU H CTATHCTHKH

OcnogHvle noHaAMUSA H3yyenue npaeuna KoMOUHAMOPUKU U NPUMEHEHUe NpU peuleHuu
KOMOUHamopuku KOMOUHAMOPHBIX 3a0aH.
Pewenue kombunamophvix 3a0ay memooom nepebopa u no npasuy
VMHOMNCEHUS.

Os3naxkomaeHue ¢ NOHAMUAMU KOMOUHAMOPUKU: —pA3MeueHUIMU,
COUeMAaHUsAMU, NEPeCMAHOBKAMU U POPMYIAMU OISl UX GbIUUCTEHUSL.
Obvscuenue u npumenenue Gopmyn Ol BbIYUCIEHUSA pazMeujeHull,
nepecmano8oK U COYemanuii npu peueHuu 3a0au.

Osnakomaenue ¢ bunomom Horomona u mpeyeononuxom Ilackans.
Pewenue npakmuyeckux 3a0au ¢ ucnonb308anuem NOHAMUL U NPAGUIL

KOMOUHAMOPUKU.
Dnemenmot meopuu Uzyuenue Knaccuueckoeo onpeoeneHus 8eposmHOCMU, CE0UCME
eepossmnocmelii 8EPOSIMHOCMU, MeOPeMbl O CYMMeE EPOIMHOCHEN.

Paccmompeﬂue npumepoe 6bl4UCieHUs 6€p0}ZmHOCWl€ZZ. Pewenue
3a0a4 HA 8bIYUCTEHUE eepO}zmnocmeﬁ cobbimuii.

Hpedcmaeﬂeuue OaHHbBIX Os3Hakomnenue ¢ npedcmaeﬂeﬁuem YUCNIOBbIX  OAHHBIX U UX

(mabauywl, ouazpammeot, XapaxkmepucmuKkamu.
epaghuxu) Pewenue npakmuueckux 3a0au na 00pabomKy YUCI08bIX OAHHDIX,
BbIYUCTICHUE UX XAPAKMEPUCTIUK
T'EOMETPUA
Ilpamoie u nnockocmu 6 Dopmynuposka u npugeoerue 00KA3amelbCme NPUIHAKO8 3AUMHO20
npocmpancmee PACnON0dCeHUsT  NpAMbIX U niaockocmeu. Pacnosnasanue Ha

yepmedcax U MOOENAX — PAIUYHBIX — CIYy4aed  83AUMHO20
PACNONIONCEHUSL NPAMBIX U NIOCKOCMeEl, ap2yMeHMUposanue c8oux
cyacoenuil. Popmynuposanue onpeoenreHull, NPU3HAKO8 U CEOLUCME
NapanienbHulX U NepneHOUKVIAPHLIX NIOCKOCMeEl, O08V2PAHHbIX U
JIUHEUHBIX Y2Tl08.

Buvinonnenue nocmpoenus yenog mexicoy NpAMbIMU, NPAMOU U
NIOCKOCMbIO,  MedcO0y  NIOCKOCMAMU — NO  ONUCAHUIO U
PACNO3HABAHUE UX HA MOOEJISX.

Ilpumenenue npusHaxos u c60UCME PACNONONCEHUS NPAMbIX U
nI0CKOCMel NpU peueHul 3a0au.

Uszobpascenue Ha pucymkax u KOHCMPYUpoOSaumue HaA MOOesIxX
NEPpNeHOUKYIApo8 U  HAKIOHHbIX K  WIOCKOCMU,  NPMUIX,
NapanienbHulX NI0CKOCmell, Y208 MeHcOy NpaMoll U NI0CKOCMbIO U
000CHOBAHUE NOCMPOEHUS.

Pewenue 3ad0au Ha evluuceHUe 2eoMeMPUYECKUX — GEeNUYUH.
Onucwviéanue paccmosanus om mouku 00 NI0OCKOCMU, OM NPAMOU 00
NIOCKOCIU, MedHCOY NIOCKOCHAMU, MeHCOY CKPeuwusarouumMucs
NPAMbBIMU, MeHCOY NPOUZBOTILHBIMU (USYpamMu 8 NPOCMpPancmae.
Dopmynuposanue u 00KA3bl8AHUE OCHOBHBIX MeopemM O PACCMOSHUAX
(meopem cywecmeosaHus, ceolicmaea,).

Uszobpasicenue na uepmedicax u Mooensax paccmostus U 060CHO8aHUe
ceoux cyscoenuti. OnpedeneHue U GbIYUCIEHUE PACCMOSHUL 8
npocmpancmee. I[lpumenenue ghopmyn u meopem nianumempuu O
peutenus 3a0au.

Os3HaxkomaeHue ¢ NOHAmMuUeM NapaiieibHo20 NPOeKMUupoOSanus U e2o
ceoticmeamu. Dopmynuposarue meopembl 0 niowaou
OpPMO2OHANLHOU NPOEKYUU MHO20Y20TbHUKA.

Ilpumenenue meopuu 0151 000CHOBAHUSL NOCMPOCHULL U BLIYUCTEHU.
ApeymenmupogaHnue c80uUx CyHcOeHUli 0 83AUMHOM PACHOLONCEHUU
NPOCMPAHCMBEHHBIX PUSYp.




Mnozozpannuku

Onucanue u xapakxmepucmuka pasiuidHblX U008 MHO20ZPAHHUKOS,
nepeyucieHue ux d1eMeHmos U CEOUCMS.
H3o06padicenue MHO20SPAHHUKO8 U  BbINOJHEHUEe NOCMPOEHUsT HA
U300OPAHCEHUSAX U MOOEAX MHO202PAHHUKOB.
Buluucnenue nunelinvlx 21emeHmos u y2io6 8 npocmpancmeeHHblX
KOH@USYPAYUAX, apeyMeHMUposanue C8OUx CyHcOeHul.
Xapaxkmepucmuka — u  u3obpadxcenue  ceuenus,  pa3BepmMKU
MHO202DAHHUKO8, 8bIUUCTIEHUE NILOWAOell NOBEPXHOCHEIL.
Ilocmpoenue npocmetiwux ceveHuil Kyba, NPU3Mbvl, NUPAMUObL.
Ipumenenue gpaxmos u ceedeHull U3 NIAHUMEMPUU.
O3nakomneHue ¢  uoamu  cCuMMempuil 8  NPOCHMPAHCMEe,
Gopmynuposanue onpeodenenuti U  ceoUcms. Xapakmepucmuxa
CUMMempuu meJsl 8paujeHusi U MHO20SPAHHUKOS.
Ipumenenue ceoticms cummempuu Npu peuteHul 3a0au.
Hcnonvzoeanue npuobpemeHHbIX 3HAHUL 015 UCCIE008AHUA U
MOOENUPOBAHUSL HECTIONHCHBIX 3A0AY.
H300pasicenue 0CHOBHBIX MHO202PAHHUKOS U 8bINOTHEHUE PUCYHKOB
1o YCI08UAM 3A0aH.

Tenau noeéepxnocmu
epaunienun

Os3naxkomneHue ¢ eudamu men 6pawjeHus, @QOopmMyauposanue ux
onpeoeneHull u C80UCm8.

Dopmynuposanue meopem O CeYeHUU wapa NIOCKOCMbvlo U
NII0CKOCIU, KacamenbHOU K cghepe.

Xapaxmepucmuka u uzobpadcenue men 8paujeHus, Ux pa3zeepmki,
ceyeHusl.

Pewenue 3a0au mna nocmpoenue ceyenull, 6vlyuUCIeHUe OJUH,
paccmosnut, yenos, niaowaoel. Illposedenue OokazamenvHbix
PAccyslcoeHull npu peuerHuu 3a0at.

Ilpumenenue ceoiicme cummempuu npu peuieHuu 3a0ay Ha mena
epaujenusl, KoMOUHayuio mei.

U300pasicenue 0cCHOBHBIX Kpy2iblX mell U 8bINOIHEHUe PUCYHKA O
YCI08UI0 3A0aUU.

H3zmepenus é 2eomempuu

O3naxomieHue ¢ NoOHAMuUAMYU NIOWAoU U 00vema, aKkCUoMamu
U C8OUCMBAMU.
Pewenue 3a0au na ewviyucienue naowaoeti nIOCKuUx Queyp ¢
NpUMeHeHueM  coomeemcmeylowux gopmyn u  akmos  u3
NIaGHUMEMpPUU.
Uszyuenue meopem o vluucienuu 00bemMos npoCmMpancmeeHHbIX mei,
peutenue 3a0ay Ha npuMeHenue GopMy BbIYUCTIEHUSL 00bEMO8.
Uszyuenue ¢hopmyn 0Ons  evluucieHus naowaoel NnoGepxHocmell
MHO202PAHHUKO8 U el 8PAUeHUSL.
O3HaxkomieHue ¢ MemooOM BbIYUCIEeHUS NI0WAOU NOBEPXHOCMU
chepui.
Pewenue 3a0au na evluucnenue niowaoeii nogepxHocmu
NPOCMPAHCMBEHHBIX Meil.

Koopounamut u ¢exmopuol

OsnaxkomneHue ¢ nouamuem eekmopa. H3zyuenue Oexapmosoi
cucmemvl KOOPOUHAM 8 NPOCMPAHCMBe, NOCMPOEHUe N0 3A0AHHbIM
KOOpOUHAmMAM mMoyYeK U NIOCKOCMmel, HAX0XdcOeHue KOooOpOuHam
mouek. Haxoorcoenue ypasnenuti oKpys#cHocmu, cgepwvl, ni0CKOCHU.
Buiuucnenue paccmosnuil mesxcoy mouxamu.

H3yuenue ceoticme 6eKmMoOpHbIX 8eNUUUH, NPAGUT PA3NOINCEHUS BEK-
Mmopo8 8 MPEexXMepHOM NPOCMPAHCMEe, NPAGUIL  HAXOHCOEHUS
KOOpOuUHam 6exmopa 8 NpOCMpancmee, Npaul Oeucmeull ¢
8EKMOPAMU, 3A0AHHBIMU KOOPOUHAMAMU.




Ilpumenenue meopuu npu peweHuu 3a0ay Ha 0eticmsusl ¢ 6eKMopamu.
H3yyenue  cranapnoco  npouzeeoenus — 8eKmMopos,  8eKMOPHO2O0
ypasHeHus npaAmou u niockocmu. Ilpumenenue meopuu npu peuieHuu
3a0au Ha Oelcmeusi C GeKmopamu, KOOPOUHAMHbBIL —Memoo,
npumeHeHue

8EKMOPO8 OJisl BLIYUCTEHUS BENUYUH Y2108 U PACCTNOAHUIL.
O3HakomaeHue ¢ 00KA3amenbCcmeamu meopem cmepeomempuu o
B3AUMHOM PACNONONCEHUU NPAMBIX U NIOCKOCMEU C UCHOIb308AHUEM
8EKMOpO8.

YYEBHO-METOAUYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE

ITPOI'PAMMBI YYEBHOM JUCITUIIJIMHBI

«MATEMATHUKA: AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A;

TFEOMETPUSI»

OcBoeHne mporpaMMbl yuyeOHOW aucuHUIUIMHBI «Maremaruka: anrebpa ©  Hayana
MaTeMaTHYeCKOTO  aHalii3a; TEOMETPHs» TpeAINoyiaraeT Haludue B MpodecCHOHATBHON
00pa3oBaTeNbHOW OpTaHU3aINH, PEATH3YIONeH 00pa30BaTENbHYIO MPOTPAMMY CPEIHETO OOIIero
obpazoBanusi B mpenenax ocBoenus OIIOII CIIO na 6a3e ocHOBHOro oOImiero oOpa3oBaHUA,
y4eOHOTO0 KaOWHETa, B KOTOPOM HMEETCS BO3MOXKHOCTH OOECIEeYUTh OO0YJaronuMcs CBOOOIHBIN
noctyn B IHTepHeT BO BpeMs yueOHOTO 3aHATHUS U MepHo]] BHEY4eOHO 1eATeIbHOCTH.

[lomemienne kaOuHeTa MJOJDKHO YAOBIETBOPATH TpeboBaHusM CaHUTapHO-3MUAEMHO-
norndeckux mnpaBui u HopMmatuBoB (CanlluH 2.4.2 No 178-02) m ObITh OCHAIIEHO THUITOBHIM
o0opynoBaHHEM, YyKa3aHHbIM B HACTOSALIMX TPeOOBAaHUSAX, B TOM YHCIE CHEIUATU3UPOBAHHON
y4eOHOU MeOenpl0 M CpeACTBaMH OOy4YeHHs, JOCTATOYHBIMHU IS BBITIOJHEHUS TPEOOBAHWMA K
YPOBHIO MOATOTOBKH 00Y4arOIIUXCsl.

B kabunere A0MKHO OBITH MyJIbTUMEAMIHOE O00O0pYAOBAaHME, IOCPEICTBOM KOTOPOIO
YY4aCTHUKH 00pa3oBaTeIbHOIO Mpollecca MOTYT IPOCMAaTpUBaTh BHU3YAIbHYI0 HH(GOPMALHIO IO
MaTeMaTHKe, CO3/1aBaTh IPE3CHTAlLIMHU, BUICOMATEpUaIbl, HHbIE TOKYMEHTHI.

B coctaB y4eOHO-METOIUYECKOTO M MaTepUaIbHO-TEXHUYECKOTO 00eCIeYeHUs MPOrPaMMbI
yueOHOM nucruruiHbl «MareMartuka: aiaredpa M Havajga MaTeMaTUYeCKOro aHajH3a; TeOMETpUs»
BXO/JIAIT:

* MHOTO(DYHKITMOHATIbHBIM KOMILJIEKC MPEIo/1aBaTes;

*HarJsIIHbIe TIOCOOMS (KOMIUIEKTHI Y4eOHBIX TaOJNUIl, MJIAKaTOB, MOPTPETOB BBIIAOIIUXCS
YUEHBIX-MaTEeMaTHKOB H JIp.);

* UH(OPMAIIMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;

*3KpaHHO-3BYKOBBIE TIOCOOMS;

*KOMILIEKT TEXHHUYECKON NOKYyMEHTAI[MH, B TOM 4YHCIE Macrnopra Ha cpeAcTBa OOydeHHS,
WHCTPYKIIMHU TIO UX HCTIOIH30BAHHUIO U TEXHUKE 0€30MacHOCTH;

*OubMMOTEeUHBIN PoH.

*B Oubnunoreuynsii GoHI BXOAAT y4eOHUKH, ydeOHO-MeTomuueckre KOMIUIEKTH (YMK),
obOecrieunBarOIie OCBOGHHME Yy4eOHON muciumuiuHbl «Marematuka: anreOpa ¥ Hayana
MaTeMaTHUYeCKOT0 aHaJIM3a; TEOMETPUS», PEKOMEHIOBAaHHBIC WIIN JOMYIICHHBIE ISl UCIIOIb30BAHUS
B MpoQecCHOHANBHBIX O00pa30BaTeNbHBIX OpraHU3alMAX, pEATH3YIOINMX 00pa3oBaTeIbHYIO
nporpammy cpeaHero ooiero oopasosanus B npeaenax ocBoenuss OIIOIT CITIO na 6a3e 0CHOBHOTO
o011ero o0pa3oBaHus.

bubnuroreuynsiit GOHT MOKET OBITH JOTMOJHEH YHIMKIONEAUSIMH, CIIPABOYHUKAMH, HAYIHOMH,
HAyYHO-TIOMYJISIPHON U IPYroOM JTUTEpaTypo Mo MaTeMaTHKe.

B mporuiecce ocBoeHus mporpaMmbl yaeOHOH NTUCIUILUIMHBI «MareMaTuka: anredpa U Hayana
MaTeMaTHYeCKOT0 aHaIn3a; TeOMETPHs» CTYACHTHI JOJDKHBI TMOJTYYHTh BO3MOXHOCTH JOCTyIMa K




AJIEKTPOHHBIM Y4EOHBIM MaTepHajaM MO MaTeMaTHKe, UMEIOIUMCS B CBOOOJHOM JOCTYIIE B CETH
WHTepHeT (37IeKTPOHHBIM KHUTaM, IPAKTUKyMaM, TectaM, Mmatepuanam EI'D u np.



PEKOMEHAYEMASA JINTEPATYPA
s cryieHTOB

Anumos LL.A. u dp. Maremaruka: airedpa 1 Hadala MaTeMaTHYECKOTO aHAIHN3a, TEOMETPHUSL.
AnreOpa 1 Hadajma MareMaTH4YecKoro aHanu3a (0a3oBbIi U yrayOneHHbIH ypoBHHM).10—11 Kmaccsl.
— M., Ilpocemenue 2017

Anumos Ll.A. u dp. Maremaruka: ajredpa 1 HadaIa MaTeMAaTHYECKOTO aHAIHM3a, TEOMETPHSI.
AnreOpa 1 Hayajma MareMaTHyeckoro aHanu3a (0a3oBbId M yriayOneHHBIH ypoBHHN).10—11 Kimaccel.
— M., Ilpocsemenune 2018

Amanacan JI. C., Bymysos B. @., Kaoomyes C. b. u dp. MaremaTtuka: anrebpa u Haudajia
MaTeMaTtuieckoro aHammsa. ['eomerpus. ['eomerpust (0a30BbIdi M yriyOneHHbIH ypoBHM). 10—11
knaccel. — M., IIpocsemienue 2017

Amanacan JI. C., Bymysos B. @., Kaoomyes C. b. u dp. MartemaTtuka: anrebpa u Haudaia
MaTemaTHueckoro ananuza. ['eomerpus. I'eomerpus (6a30Bblii M yriyoneHHbIH ypoBHM). 10—11
kiaccel. — M., IIpocsemenue 2018

Amanacan JI. C., Bymysos B. @., Kaoomyes C. b. u dp. MartemaTtuka: anrebpa u Haudaia
MaTemaTHueckoro aHanuza. ['eomerpus. I'eomerpus (6a30Bblii M yriyoneHHbIH ypoBHM). 10—11
kimaccsl. — M., [Ipocsemenne 2019

Konseun FO.M., Tkauesa M.B, @edeposa H.E. u op. MatemaTuka: anreOpa U Havajga marte-
MaTH4ecKoro aHanuza. Airedpa M Hadajga MaTeMaTUYECKOTo aHanu3a (06a30BbIA U yriayOJIeHHBII
ypoBHH). 10 kmacc— M., IIpocsemienne 2019.

Konseun IO.M., Tkaueea M.B., @edeposa H.E. u op. MatemaTuka: anrebpa u Havaja maTe-
MaTH4ecKoro aHanuza. Airedpa W Hadajga MaTeMaTUYeCKOTo aHanu3a (0a30BbIl U yriIyOJeHHBIH
ypoBHH). 11 kmacc — M., IIpocsemenne 2019.

Jons mpenoxasareJiei

O6  oOpazoBanum B Poccuiickoit  ®Denepanmu: denep.3akoH ot 29.12. 2012 Ne
273-03 (B pen. denepanbabix 3akoHOB 0T 07.05.2013 Ne 99-d3, ot 07.06.2013 Ne 120-®3, ot
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-D3, ot 03.02.2014 Ne 11-
@3, o1 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014 No 135-®3, ot 04.06.2014 No
148-®3, ¢ usM., BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014 No 145-®3, B pen. ot
03.07.2016, c u3m. ot 19.12.2016.)

[Ipukaz MunucrepctBa oOpaszoBanus u Hayku P® ot 31 mekabps 2015 r. N 1578 "O
BHECEHUU H3MEHEHUll B (eaepanbHbIi TOCYJapCTBEHHBIH 00pa30BaTeIbHBIA CTAaHAAPT CPEIHETro
oOuiero oOpa3oBaHusl, YTBEP>KICHHBIN MpruKazoM MuHHCcTepcTBa 00pazoBaHus U Hayku Poccuiickoit
Oenepanuu ot 17 masg 2012 r. N413"

[TuceMmo JlemapTamMeHTa rocy1apcTBEHHON MOJUTHKYU B chepe MOArOTOBKH pabOunX KaJpoB U
JIIO MunucrepctBa oOpazoBanus u Hayku PD ot 17.03.2015 Ne 06-259 «PexkomeHnpanuu 1o
OpraHMu3aIiy MOJYYeHUs CpeTHEro o01ero oopa3oBaHusi B Mpejesiax 0CBOEHUsI 00pa30BaTeNIbHbIX
MpPOrpaMM CpeHero mpodeccuoHaIbHOro 0opa3zoBaHus Ha 6a3ze OCHOBHOIO OOIIero 0Opa3oBaHus C
y4eToM TpeOoBaHH (efepabHBIX TOCYJapCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB U MOJIy4aeMOM
npodeccru WK CIeUaIbHOCTH CPEIHEro MPOo(ecCHOHAIBHOTO 00pa30BaHUSD.

[IpumepHass ocHOBHasi oOpa3oBaTenbHas MporpamMMma CpeaHero oomiero obpa3zoBaHus,
onoOpeHHass pemieHHEM (QelepalbHOTO y4eOHO-METOAUYECKOTO OOBEIUHEHUS Mo 00IeMy
oOpa3oBanuto (mpotokos ot 28 uronHs 2016 r. Ne 2/16-3).

Bawmaroe M.U., [[vieanos [1I. . MeTonuueckoe ocodue s moarotoBku Kk EI'9.—-M., 2017

HNurepHer-pecypcesl
1. www. fcior. edu. ru (MudopmalimoHHbie, TPEHUPOBOYHBIC U KOHTPOJIbHBIC

MaTepHabl).

2. www. school-collection.edu.ru (Eaunas xoyuiekuu u@poBbIX 00pa30BaTEIbHBIX
pecypcoB). YueOHOe u3aHue

3. Exponenta.ru http;//www.exponenta.ru Komnaunus Softlint. O6pa3zoBaTenbHbIit
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MaTeMaTUYECKU caiT. Marepuaisl Uil CTYACHTOB: 3a1a4y C PELICHUAMH,

CIIPABOYHUK 110 MATEMAaTHKE, JICKTPOHHBIC KOHCYIIbTAIIHH.

I'azera «Maremaruka» M3narensckoro goma «IlepBoe centsiOps»  http://mat.1septemr.ru

Maremaruka B OTKpbITOM Kosuiepke  http://www.matematiks.ru

Math.ru. Maremaruka u oobpaszoanue. Http://www.math.ru

Allmath:ru — Bcs maTemaTuka B ogHoM mMecte  htto://www.allmath.ru

EgWorld: Mup matemariueckux ypaBHenuit http://egwijrld.ipmnet.ru

Bcs aneMeHTapHas MaTeMaTHKa: CPEIHsS MaTeMaTHYeCKas HHTEPHET-IIKOJIA.

http://www.bym math.net
. TeomeTpuueckwuii mopran http://www.neive.by.ru
. I'paduxn pynaxmmii http://graphfunk.narod.ru
. Jlnnaktiueckue Matepualisl o HHPOpMATHKE U MaTeMaTHKE.

http://comp-science.narod.ru
. JluckperHas maremaruka: anroputmsl (mpoekt ComputrAlgorithmTutor)
http://rain.ifmo.ru/cat/

EI'D mo maTemartuke: MOArOTOBKA K TecTUpoBaHuio http://www.yztest.ru

3amavyHuK IS TOATOTOBKHY K OJIMMIIMAIaM o Maremaruke http://tasks.ceemat.ru

3aHuMarelbHas MaTeEMaTHKa — MIKOJIbHUKAM (OJIMMITHAIbI, UTPhI, KOHKYPCHI 10
maremaruke) http://www.maht-on-line.com

Wurtepuer — mpoekT «3amaun» http://www.prodlems.ru

MaremaTrueckue 3Troanl http://www.etudes.ru

Martemaruka 0On-line cipaBounas nHGOpPMAIUS B TIOMOIIb CTYIEHTY
http://www.manhtm.hl.ru

. MaremaTrKa B MOMOIIIb IIKOJBHHUKY M CTYACHTY (TECThI M0 MaTemMatuke online)
http://www.mathtest.ru

MaremaTrKa Ul TOCTYMAKOMIMX B By3bl  http://www.matematika.agava.ru
Marematrka 1 mporpammupoBanue http://www.mathhrog.narod.ru
MareMaTidecKre OJMMITHNAIBI U OJIMMIIAAAHBIE 3aaaun  http://www.zaba.ru
Caiit anemenTapHoii MmareMaTuku Jmurpus ['ymuna http://www.mathnet.spb.ru

TypHI/Ip ropoaoB — Men(z[yHapoz[Ha;I MaTreMaTuduceCKas oJIMMIinazaa 1

HIKOJBHUKOB  http://www.turgor.ru

. PELIIY EI'D - http://reshuege.ru/

. OTkpoIThI# Oank 3aganuit ®UIIN - http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege.

QﬂeKmpOHHo—cnpagqubze cucmemsnl.

1. DieKkTpoHHO-0MOIMOTEeYHAs] cCHCTeMa «YHUBepcUTeTCKasi OMO0JIMOTeKa OHJIANH» — 6a3a JTaHHBIX
yueOHOH, y4eOHO-METOAMYECKOH M HayYHOH JINTEpaTypsl IO OCHOBHBIM M3Y4aeMbIM IUCLMIUIMHAM -
http://www.biblioclub.ru

2. JJeKTpOHHO-OMOamMoTeyHasi cucrema  «lOpaiiT»: kotekuust  «JlereHaapHble  KHUTH»
u kosutekuust CIIO — 5nekTpoHHBIE BepcuM y4eOHOH M y4eOHO-METOAMYECKOH JUTEepaTypsl -
www.biblio-online.ru

3. Hayunas snextponHas oudaunoreka eLIBRARY.RU — smexTpoHHBIE BEPCHH POCCUICKUX HAYyYHO-
TEeXHUUYECKHX JKypHasoB - http://elibrary.ru

4. Polpred.com O630p CMM - 31eKTpoHHBIH apXuB myOnukanuii MHQOpMAreHTCTB (KONIEKIHHU:
BHEILIHSS TOProBisl, monuTuka B P® u 3a pybOexxom; oOpa3oBanue, Hayka B PD u 3a pyOexom) -

http://polpred.com
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http://egwjrld.ipmnet.ru/
http://www.bym/
http://www.bym/
http://www.bym/
http://www.bym/
http://www.neive.by.ru/
http://www.neive.by.ru/
http://www.neive.by.ru/
http://graphfunk.narod.ru/
http://graphfunk.narod.ru/
http://comp-science.narod.ru/
http://comp-science.narod.ru/
http://rain.ifmo.ru/cat/
http://www.yztest.ru/
http://www.yztest.ru/
http://www.yztest.ru/
http://tasks.ceemat.ru/
http://www.maht-on-line.com/
http://www.maht-on-line.com/
http://www.maht-on-line.com/
http://www.prodlems.ru/
http://www.prodlems.ru/
http://www.prodlems.ru/
http://www.manhtm.hl.ru/
http://www.manhtm.hl.ru/
http://www.manhtm.hl.ru/
http://www.mathtest.ru/
http://www.mathtest.ru/
http://www.mathtest.ru/
http://www.matematika.agava.ru/
http://www.matematika.agava.ru/
http://www.matematika.agava.ru/
http://www.mathhrog.narod.ru/
http://www.mathhrog.narod.ru/
http://www.mathhrog.narod.ru/
http://www.zaba.ru/
http://www.zaba.ru/
http://www.zaba.ru/
http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/
http://www.turgor.ru/
http://www.turgor.ru/
http://www.turgor.ru/
http://reshuege.ru/
http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://elibrary.ru/
http://polpred.com/

5. TocynapcTBennasi undopmanuonnas cucrema «HanmoHanbHasi 3JeKTPOHHAsA OHOJHOTEKa» —
(OHJ DIIEKTPOHHBIX BEPCUH MEUaTHBIX M3IAaHHMH, SIEKTPOHHBIX PECYPCOB, MyIbTUMEAUNHBIX U3AaHUI
u ap. - https://u30.pd

6. DaexTponnas Oudamoreka TIY — 0asza [JaHHBIX Hay4dyHBIX TPYAOB IMpenojaBaTeneii-
https://elibrary.tsutmb.ru

CpencTBa KOMMYHUKAIIUH JUIsl IPOBEACHMSI OHJIAH- ¥ 0(pIaifH ypoKoB
JIHEBHUK.DY

Bxonrtakre
Zoom
WhatsApp
Skype

gk owpneE

O0pa3oBaTenbHbIe TUIATGHOPMBI JUTsI IPOBEACHUS OHJIAHH- 1 O(JIaliH 3aHATHIA:
JIHEBHUK.DY

DK3amep
Pemry EI'D
POIII
infourok.ru
interneturok.ru

oo A w N e


https://нэб.рф/
https://elibrary.tsutmb.ru/

JIMCT BHeCEHUS M3MeHEeHUil

B pabouyro nmporpammy o gucuuiuinae «OY/1.01.02 «MaremaTuka»
no cnermanbHOCTH «44.02.04 — CrenuanbHoe AOMIKOIBHOE 00pa3oBaHHE» YTBEPIKICHHYIO Ha
3acemanuu Kadeapsl npoduibHON moBy30BcKoi moarotoBku 09 saBapst 2020 r., mpotokosn Ne6 ¢
n3meneHussMu ot 10 anpenst 2020 r., mpoTokon Ne9.

Howmep Tekcr n3meHeHus [TpoTokou 3acenanus Kaderpbl
U3MEHCHU Ne Jara
s
1
2
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