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IMosicuuTeENLHAA 3aIHCKA

PabGouass mporpamma o06mieoOpa3zoBaTenbHON yuyeOHOW MUCHHUIIMHB «MaTemMaTukay
npeaHa3HavYeHa Uil M3YYCHHS MAaTEMaTHKU B NMPOo(ecCHOHAIbHBIX 00pa30BaTEIbHBIX OPraHU3aIUsIX
CIIO, peanusyrommx 00pa3oBaTEIbHYIO MPOTPaMMYy CPEIHETO OO0mIero oOpa3oBaHUsS B Mpeenax
OCBOCHHMSI OCHOBHOW mpodeccroHanbHOM oOpazoBatenbHor mporpammbl CIIO (OITOIT CIIO) nHa
06a3ze OCHOBHOTO oOmero oOpa3oBaHHsS NPU MNOATOTOBKE KBAIM(HUKAIMOHHBIX pPabOYuX,
CIy>KalIUuX U CICHUAINCTOB CPEIHETO 3BCHA.

Pabouas mporpamma paspaborana Ha ocHoBe TpeOoBanmii ®I'OC cpemgHero oobmero
00pa3oBaHusl, MPENBABISIEMBIX K CTPYKTYpe, COACPKAHUIO M pe3yJbTaraM OCBOCHHS y4eOHOM
TUCITUIUINHBL «MareMaTuka», B COOTBETCTBUU ¢ PeKOMEHIaIusIMu 10 OpraHW3aluu IMOJydCHUS
cpeaHero o0Opa3oBaHUs B IpeleliaX OCBOCHHUs OOpa30BaTENbHBIX IPOTPAMM  CPEIHErO
npodeccCHoOHAIBHOTO O0pa3oBaHUsT Ha 0a3e OCHOBHOTO 00mero oOpa3oBaHUS C YYETOM
TpeOoBaHU (enepanbHbIX TOCYJapPCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB W IOJIy4aeMOU
npodeccuy Wil CHEIUATBHOCTH CPEAHET0 MPodeCCHOHATBHOTO 00pazoBanus (TchbMo JlemapramenTa
roCyJapCTBEHHOW MOJHUTUKU B cdepe MOATOTOBKH pabouux kaapoB u JIIO MwuHoOpHayku
Poccun ot 17.03.2015 Ne 06-259).

Conepxanue pabouel mporpammbl «MaremMaThka» HAIpaBICHO Ha JOCTIKECHHE CIICAYIOIINX
LeJei:

- obecrieyeHne cHOPMUPOBAHHOCTH MPEJICTABICHUN O COITUAIBHBIX, KYJIbTYPHBIX
¥ HCTOPHYECKHX (PAKTOpax CTAHOBIICHHSI MAaTEMAaTHKH,

- obecnedyeHne Cc(HOPMUPOBAHHOCTU JIOTHYECKOTO, AJITOPUTMUYECKOTO MU
MaTeMaTHIECKOTO MBIIUICHUS;

- obOecnedeHne cHOPMUPOBAHHOCTH YMEHUM MPUMEHSATH MOTyYeHHbIC 3HAHUS
IIPH PEIICHUH Pa3IMYHBIX 33/1a4;

- obecnedyeHre CPOPMUPOBAHHOCTH MPEACTABICHHI O MATEMaTHKE KaK YaCTH
00II1e9YeIOBeUeCKO KYyJIBbTYPhl, YHUBEPCATHHOM S3BIKE HAYKH, IT03BOJISIONIEM
OIMCHIBATh U U3Yy4aTh PealIbHbIC MPOIECCHI U SBICHHUSL.

B pabouyio mporpamMMy BKJIOYEHO COJEpKaHHE, HANpaBIeHHOE HAa (OPMHpPOBAHUE Y
CTYy/ZICHTOB KOMIIETEHIINH, HEoOXoAuMBIX aig KauecTBeHHOro ocBoeHus OIIOIT CITIO na Gase
OCHOBHOI'0 0011ero o0Opa3oBaHus C IMOJy4YEHUEM CpEIHEro ooOiero oOpa3zoBaHUS; MPOrPaAMMBI
MOJATOTOBKM  KBaTU(DUIIMPOBAHHBIX  pabOuYMX,  CIyXal[UX; MPOrpaMMbl  MOJTOTOBKH
crnennanuctoB cpeanero 3sena (IITIKPC, ITICC3).

PabGoyas  mporpamMma = MOXET  HCIOJB30BAThCA  JAPYTUMH  HPOGECCHOHATBLHBIMU
00pa3oBaTebHBIMU  OPTaHU3ALMUSAMH, PEATH3YIOIMIMUMH 00pa30BaTENBHYI0 MPOTPAMMY CpPEIHETO
obmiero obpaszoBanusi B mpenenax ocBoeHus: ocHoBHoW OIIOIT CITO Ha 6a3e OCHOBHOTO OOIIETrO
oOpazoanus (IITIKPC, ITIICC3).



OO0mas xapakTepuCcTHKA Y4eOHO JUCHUILINHBI
«MaremaTuka»

Marematuka sBisgercss  (QyHIaMEHTaNbHOH  00IeoOpa3oBaTeIbHON  AMCHUILUIMHON  CO
CJIOKMBILUMCS] YCTOWYMBBIM COJIEp>KaHUEM U OOIMMHU TPEOOBAHUAMU K MOJTOTOBKE O0YYAIOIINXCA.

B TexHukyme mpodeccHOHAIbHOW 00pa30oBaTENbHOW OpraHU3alUU, peamu3yIoNlen
00pa3oBaTEIbHYIO IPOrpaMMy cpeaHero obmiero obpaszoBanus B npeaenax ocsoenuss OIIOIT CITO
Ha 0a3e OCHOBHOTro 00IIero 00pa3oBaHMs, U3yUYeHHE MATEMAaTUKU MMEET CBOU OCOOEHHOCTHU B
3aBUCUMOCTHU OT npoduis npodhecCHOHATBHOTO 00pa30BaHusl.

IIpu OCBOEHHUHU npodeccuit CIIO u ClieUualbHOCTEH CIIO
€CTEeCTBEHHOHAY4YHOTO Mpoduis mpodeccuoHanbHOro oOpa3oBaHHs, MaTeMaTHKa H3ydaeTcsl Ha
6azoBom ypoBHe DPI'OC cpemnero obmiero oOpaszoBanus; npu ocBoeHmu mpodeccuit CIIO u
crenuantbHOCTEH CIIO  TexHHUYEecKOoro H  COIHMAJbHO-3KOHOMHYECKOTO  Mpoduis
npodeccHOHaIbHOrO 00pa30BaHUs MaTeMaTHKa H3ydaercs Oojiee YIiayOJIeHHO, Kak HpoQHiIbHAs
yueOHas TUCIUILTNHA, YUYUThIBAIOIIas Cleln(pUKy ocBauBaeMbIX TPOGECCHi WK CIeIUAIbHOCTEH.

DTO BbIpaXaeTcsli B COJAEPKaHUU OOYyUEHMsI, KOJIMYECTBE YacOB, BBIJCIISEMbBIX Ha H3Yy4YEHHE
OTJICTIbHBIX TEM MPOTPAMMBI, TTyOWHE UX OCBOCHHSI CTYJIEHTaMH, 00beMe U XapaKTepe MPaKTUYECKUX
3aHITHUH, BUJaX BHEAYIUTOPHOI CAaMOCTOATEIbHON PaOOTHI CTYAECHTOB.

OO61ue 1eny u3y4eHus MaTeMaTHKU TPAIUIIMOHHO PEAIU3YI0TCS B YEThIPEX HAIpaBJICHUSIX:

1) obuiee npencrasieHue 00 UACIX U METOIaX MaTEMATHKU;

2) WHTEIUICKTYallbHOE Pa3BUTHE,

3) oBnageHUE HEOOXOIUMBIMH KOHKPETHBIMU 3HAHUSIMU M YMEHHSIMHU;

4) BOCIUTATEIBHOE BO3ICHCTBHE.

[Tpodumnnzanus nenel MareMaTHYecKoro 00pa3oBaHMs OTpaXKaeTcs Ha BHIOOpE MPUOPUTETOB
B OpraHu3alluu y4yeOHOUN naedaTenbHOCTH oOyvaromuxcs. Jas TEeXHHUYECKOro, COLHaIbHO-
PKOHOMMYECKOro mnpoduiei mnpodeccuoHanrbHOTO 0oO0pa3oBaHUs BHIOOp IeJed cMmellaeTcs B
NparMaTH4eckoM HalpaBJIEHUHU, MPEIyCMaTPUBAIOIIEM YCHJIEHHWE W pacIIUpeHHe MPUKIIaJHOTO
XapakTepa U3y4YeHHUs] MaTeMaTUKH, IPEUMYILIECTBEHHON OPUEHTAllMU Ha aJrOPUTMUUYECKUN CTHIb
MI03HABATEJIbHON JeATeNbHOCTU. [l TyMaHUTApHOTO M €CTECTBEHHOHAay4yHOro mpoduiei
npodeccuoHanbHOro 00pa3oBaHMs 0oJjiee XapaKTEpHBIM SIBJSIETCS YCHIIEHHE OOILEKYJIbTYpHOM
COCTaBIIAIONIEH YU4eOHON TUCIMIUIMHBI C OPUEHTAIUEH Ha BU3YaJTbHO-00pa3HBIA U JIOTUYECKUN CTUITH
yueOHO paboTHI.

N3yuenne mareMaTWku Kak TPOPMIBHON 001eo0pa3oBaTeTbHON YUeOHOW MUCIUILTAHEI,
yuuThIBaKoIel cnennuky ocBanmBaeMblx ctyaeHTamu npogeccuit CIIO umu cnenumansaoctu CIIO,
obecrieunBaeTcs:

* BBIOOPOM PaA3TUYHBIX MMOJIXOJI0B K BBEJICHIUIO OCHOBHBIX MOHATHUI;

* (GopMHpPOBaHHUE CUCTEMBI YU€OHBIX 3a/IaHHH, 0OecTIeUrBaIOMINX (P (HEKTUBHOE

OCYIIECTBJICHHE BHIOPAHHBIX LIETEBBIX YCTAHOBOK;



* o0oraieHueM CIeKTpa CTHIIeH YUeOHOH eATeIbHOCTH 3a CUET COINIaCOBaHUS
C BEAYIIMMH JeSTeIIbHOCTHBIMH XapaKTepUCTHKaMH BBIOpaHHOM npodeccun/
CHELUAIBHOCTH.

[IpodunbHas cocTaBisiomas OTpakaeTcst B TPEOOBAHUAX K MOATOTOBKE OOYYAIOIIMXCS B YACTH:

e oOmel cucTeMbl 3HAHUW: coOJep)KaTeIbHbIE IPUMEPHI HCIOJIb30BAHUS
MaTeMaTHYECKUX U U METOJI0B B MPO(PECCUOHATLHON IEATEIIbHOCTH;

* YMEHHUI: pa3nuuue B ypoBHE TpeOOBAaHUMN K CI0KHOCTHU NPUMEHIEMBIX
ITOPUTMOB;

* MPAKTUYECKOTO HCIOJIb30BAHUS TNPUOOPETEHHBIX 3HAHUW M YMEHUN:
VH/IMBUYaIbHOTO Y4€OHOI'0 OIbITa B IOCTPOEHUN MAaTEMAaTUYECKUX MOJIETICH,
BBITIOJIHEHNHU MCCIIE0BATENIbCKUX IPOEKTOB.

Takum oOpa3zoM, peanu3auus coJAepkKaHUs Yy4eOHOM JUCLUIJIMHBI OpPUEHTUPYET Ha
HPUOPUTETHYIO POJIb MPOLECCYyalbHBIX XapaKTEPUCTUK y4eOHOW paboThl, 3aBUCALIMX OT
npoduias MpoPecCHOHATBHOTO 00pa30BaHMS, MOJYUYEHHUsS! OIBITA MCIIOJIB30BAHUS MaTEMaTHKU B
COJICPKATENBHBIX M MPOPECCHOHANBHO 3HAYUMBIX CHTYAIMsIX IO CPaBHEHHIO C (GOpMajbHO-
YPOBHEBBIMU PE3YJbTATUBHBIMU XapaKTEPUCTUKAMH O0yUCHHUS.

Conepxanne y4eOHOH OUCHMIUIMHBI pa3pabOTaHO B COOTBETCTBHH C OCHOBHBIMH
coZiep)KaTeNIbHBIMU JIMHUSMHU 00y4eHHsI MaTeMaTHKeE:

* aireOpauyeckas JIMHUS, BKIIOYAIOIAs CUCTEMAaTH3alMI0 CBEACHUN O YUCIIAX;U3ydCHUE
HOBBIX U 0000IIeHHEe paHee U3YUYEHHBIX onepauuil (Bo3BeJeHHE BCTENEHb, U3BJICUCHUE
KOpHs, JIorapu(MUpOBaHHUE, CUHYC, KOCHHYC, TAaHI€HC,KOTAHI€HC M OOpaTHblE K HUM);
W3yYeHWE HOBBIX BHJIOB YHCJIOBBIX BBIpOKECHUIH (OPMYN; COBEpPIICHCTBOBAHUE
MPAKTHYECKUX HaBBIKOB u BBIUNCIIUTEIbHOUKYIBTYPHI, paciupeHue u
COBEpUICHCTBOBAHME ajre0panyecKoro amnmapara,
chopMHUPOBAHHOTO B OCHOBHOM HIKOJIE, U ero NpUMEHEHHUE K
pelIeHUIoMaTeMaTUYeCKUX U IIPUKIAIHBIX 33/1a4;

* TEOpPEeTHUKO-(QPYHKIMOHAIbHAS JIMHUS, BKJIIOYAIOIIAsl CHCTEMAaTU3alUMI0 HUpaCHIUpPEHHE
CBEJIEHUH 0 (PYHKLIMIX, COBEpPLICHCTBOBAHUE rpaduuecKuX yMEHUH; 3HaKOMCTBO C
OCHOBHBIMHU HJESMU U METOJaMH MaTeMaTH4YecKOoroaHaiu3a B o0beMe, MO3BOJIAIOIIEM
uccleloBaTh JJEMEHTapHble (QYHKIMU HpeuaTh MNpPOCTEHIINe TreoMeTpuuecKue,
¢du3nvecKue u Jpyrue NpuKiIagHble3a1auu;

* JIAHUS ypaBHEHUH " HEPaBEHCTB, OCHOBaHHast Ha MOCTPOEHUU u
UCCIIeIOBAHUMMATEMAaTHUECKUX ~ MOJEJeH, TIepecekaroascs ¢  anreOpandeckoil u
TEOPETHKO-(PYHKIIMOHATEHON JTMHHASIMA " BKITIOYAFOTIAS pa3BuTHE "
COBEpILICHCTBOBAaHUETEXHUKH  anredpandyeckux  npeoOpa3oBaHUM I pEIIEeHHs
ypaBHEHHII,HEpaBEeHCTB U  CUCTeM; (OPMUPOBAHHE CIIOCOOHOCTH  CTPOUTH H
UCCIeAOBaThIIPOCTEHIIINE MaTEeMaTHYECKUEe MOJENM TMpPH PEeHIeHUH MPUKIATHBIX
3a7]a4y,331ad U3 CMEXKHBIX M CIEHUAIbHBIX JUCLHUIUINH;T€OMETpUuYecKas JTUHUSA,
BKJIIOYAIONIAsl HArjsigHble MpPeACTaBIEHUS O
MPOCTPAaHCTBEHHBIX (DUTypax W W3y4YEHHE HUX CBOWUCTB, (OPMHPOBAHUE HPa3BUTHE
IPOCTPAHCTBEHHOTO BOOOpaXKeHus, pas3BuTHe COCOOOBIE€OMETPUYECKUX
U3MEpEHU, KOOPAUHATHOTO M BEKTOPHOTO METOJOB JJISPELICHUS MaTEeMAaTHYECKUX H
MPUKIIAHBIX 3aa4;



* CTOXAacTHYEeCKas JIMHHUSA, OCHOBaHHAs Ha Pa3BUTUM KOMOWHATOPHBIX  YMEHHUHU,
NpEeNCTaBICHUNH O BEPOSATHO-CTATHCTUYECKUX 3aKOHOMEPHOCTSAX OKPYKAIOIIEro
MUpa.

Paznensl (TeMbl), BKIIOYCHHBIC B COICP)KAHUE YUECOHOW MUCHUIUIMHEI, SBISIOTCS OOIUMU JIJIst
Bcex mpoduiielr mpodeccuoHanbHOTO 00pa3oBaHMs W MPH BCeX O0OBEeMax y4eOHOTO BpPEMEHH
HE3aBUCHMO OT TOTO, SBJISAETCA JNU y4yeOHas pgucnurminHa «Marematuka» 0a30BOH HIIH
popHILHOM.

N3yuenue o0meoOpa3oBaTenbHON Yy4YeOHOUW MUCHUIIINHBI «MaTemMaTukay 3aBepliacTcs
MOJIBEZICHUEM HTOTOB B ()OopMe HSK3aMEHa B paMKaxX MPOMEKYTOYHOW aTTECTAllMM CTYICHTOB B
npouecce ocBoeHus: ocHoBHou OITOIT CIIO ¢ monyuenuem cpemnero obmiero oopazoanus ([TITKPC,
[IICC3).

MecTo y4eOHOl JUCHUNJIMHBI B Y4eOHOM IJIaHe

VYyebnass aucuumuimHa «MaTeMaTuka» SBISETCS Y4YeOHBIM MpeAMETOM 005S3aTelbHON
npeaMeTHoi obnactu «Matemaruka u uHpopmatukay OI'OC cpeanero oduiero oopazoBaHusl.

B mpodeccuonanbHbIX 00pa3oBaTeabHBIX OpraHU3alMsIX, PeaTu3yoLMX 00pa3oBaTeIbHYIO
nporpamMmy cpensero oouiero oopasosanus B npenenax ocBoerust OIIOII CITIO nHa 6a3e ocHOBHOTO
oOmiero o0pa3oBaHus, yuyeOHas AUCLUILIMHA «MaremaTHKa» H3ydaercs B 001eo0pa3oBaTeIbHOM
nukie yaeOnoro miana OITOIT CITO na 6a3e OCHOBHOTO 0OMIEro OOpa3oOBaHUS C IOJYYCHHEM
cpenuero obmero obpazosanus (ITITKPC, I[TIICC3).

B yuebnsix mmanax IIIIKPC, TINICC3 yyebnas mucuurmmnHa «MartemaTukay BXOIUT B
coctaB oOHIMX 0O0IIe00pa30BaTEIbHBIX YYEOHBIX AMCHUIUINH, (OPMHUPYEMBIX U3 00s3aTeNbHBIX
npeametHelx obnacreit ®I'OC cpennero oobmero obpasoBanus, mns npodeccuir CIIO wumm
cnenuanbHocteil CIIO cooTBeTcTBYIOMIEr0 TpoduiIs npodeccnoHaTbHOr0 00pa30BaHMUsL.

Pe3y.m,TaT1,1 0CBOCHUA yqeﬁﬂoﬁ AUCHUIIJIHHBI

OcBoeHue cojepxkaHus yueOHOM AUCIUIINHBI «MaTeMaTukay obecriedynBaeT JOCTUKEHUE

CTYJEHTaMH CJIEIYIOIIUX PE3yTbTATOB:

JIMYHOCTHBIX:
- c¢opMUPOBAHHOCTh TPEJCTABICHUI O MaTeMaTHKEe KaK YHHBEPCAIbHOM S3BIKCHAYKH,
CpeICTBE MOJEIUPOBAHUS SBICHUM M MPOIECCOB, HIEAX M METOJaX MaTeMaTHKH;
- MOHWMAaHHE 3HAYUMOCTH MaTeMaTHKH TSI HayIHO-TEXHHIECKOTO
nporpecca,OpMUPOBAHHOCTh  OTHOIIEHUS K  MaTeMaTHKe Kak K  4acTu
00IIeYeTOBEYECKOUKYIBTYPEl ~ Yepe3  3HAKOMCTBO €  HUCTOpHEH  pa3BUTHSA
MaTeMaTHUKH, DBOJIONHEHMaTEMAaTUUECKUX HJICH;
- pa3BUTHE JIOTUYECKOTO MBIIIJICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXEHUS,ATTOPUTMUYECKON  KYJIbTYpPhl, KPUTUYHOCTH MBIIUICHHS HAa  YPOBHE,
HeoOXoauMoM WOy aymeil nmpodecCuOHaNbHOU NEATEIBHOCTH, IS TPOJOJIKESHUS
oOpazoBaHus U
camoo0pa3oBaHus,



- OBJaJieHUEe MaTeMaTHUYeCKMMH 3HAaHUAMU U  YMEHHUAMH, HEOOXOIUMBIMHU
BIIOBCETHEBHOM JKU3HHM, [JIs OCBOEHHUSI CMEXHBIX €CTECTBEHHOHAYUYHBIX JIUCLUIIINH
UIUCHUIIMH  TpodeccHOHaIbHOTO LHMKIA, A TMOJydeHus oOpa3oBaHUs B 001acTsX,
HeTpeOYIONMX yriyOJIeHHON MaTeMaTHIeCKON OITOTOBKY;

- TOTOBHOCTh U CIOCOOHOCTH K 0Opa3oBaHUI0, B TOM 4YHUCJIE CaMOOOpa3OBaHUIO,Ha
NpPOTSI)KEHUU BCEHW IKU3HHM;  CO3HATEIbHOE OTHOILIEHUE K HENPEPBIBHOM
00pa3oBaHUIO KaK YCIIOBUIO yCIIEITHOU npodeccuoHaIbHOM u
00IIEeCTBCHHOM ICATCIEHOCTH;

- TOTOBHOCTh u CIOCOOHOCTB K CaMOCTOSATENIbHON TBOPUYECKOM u
OTBETCTBEHHOMN IEATEIBHOCTH;

- TOTOBHOCTb K  KOJUIEKTUBHOM  paboTe, COTPYAHUYECTBY CO  CBEPCTHHUKAMH
BOOpA30BaTEIbHOM, OOIIECTBEHHO IIOJIE3HOM, Y4YeOHO-MCCIEAOBATEIBCKON, MPOSKTHOM
UJPYTUX BUJIAX JIEATEIbHOCTH;

- OTHOIIIEHUE K TMPO(PECCHOHATBHON IESATENbHOCTH KaK BO3MOXXHOCTH YYacTHsl BPEIICHUU
JUYHBIX, OOLIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATIBHBIX MPOOIIEM;
MeTanpeAMeTHbIX:

- YMEHHUE  CaMOCTOSITEIIbHO  ONPENENsATh  LeIM  JACATEIbHOCTH U COCTaBIATh
IJIaHBIEATEIbHOCTH; CaMOCTOSITEJIbHO OCYILIECTBIISATh, KOHTPOJIMPOBATh u
KOPPEKTUPOBAThACATEIBHOCTh;  HMCIOJIB30BaTh  BCE  BO3MOXHBIE pPECypChl A
JOCTUKEHUSNIOCTABIECHHBIX I€JIell M peanu3aluy IJaHOB JEATEIbHOCTHU; BBIOUpATh
YCHEUIHBIECTPATErUH B PA3JIMYHBIX CUTYaLUAX;

- yMEeHue IIPOYKTUBHO o0marbcs u B3aUMOJICHICTBOBATH B rporecce
COBMECTHOWJIEATENbHOCTH, YYHUTBHIBaTh IIO3UIUU JPYTUX YYacCTHUKOB J€ATEIbHOCTH,
s pexkTuBHOpa3penaTh KOH(PIUKTHI,

-BJIaJICHUE HaBBIKAMHU II03HABATENIbHOW, ydeOHO-HCCIEJOBAaTEIbCKOW U NMPOEKTHOM
NesATEeIbHOCTU B cdepe o0OIEecCTBEHHBIX HayK, HaBBIKAMU pa3pelieHus mpooniem;
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY TOMCKY METOJOB PELICHUSIPAKTUYECKUX
3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB TIO3HAHNUS;

-TOTOBHOCTb U CIIOCOOHOCTbh K CaMOCTOSITEIbHON MH(OPMAIMOHHO -103HaBaTEIbHON
NEeSTeIbHOCTH, BKJIIOYas YMEHHE OPHUEHTHPOBATHCS B Pa3IMUHBIX MCTOYHMKAX COIMAJIBHO-
MPaBOBON M SKOHOMHUYECKONH MH(POPMAIIUU, KPUTUYECKU OLEHUBATh U MHTEPHPETUPOBATH
MHPOpPMALHIO, TOJYyYaeMYyI0 U3 Pa3IMYHbIX UCTOUHUKOB,;

- BIAJCHUE SI3bIKOBBIMU CPEJICTBAMHU: YMEHME SICHO, JIOTMMHO U TOYHO M3JaraThCBOIO
TOUYKY 3pEHUs, UCII0JIb30BaTh aIeKBATHBIE SI3bIKOBBIE CPEJICTBA;

-BJIaJICHUE HABBIKAMH MO3HABAaTEIbHOM peIeKCHUU KaK OCO3HAHMS COBEPIIAEMBIX
JEHCTBUI U MBICIUTENBHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUH, IPAHUI] CBOETO 3HAHUS
Y HE3HAHUS, HOBBIX [TO3HABATENBHBIX 33]1a4 U CPEJICTB AJIS UX TOCTUKECHUS;

- LeJeyCTpEeMJIEHHOCTh B IOMCKAax M NPHUHATUU peuieHuil, cooOpa3uTenbHOCTh
UUHTYULIHSA, Pa3BUTOCTh MIPOCTPAHCTBEHHBIX NpeCTaBICHUN;
CIOCOOHOCTHBOCIPUHUMATH KPACOTY M TAPMOHHIO MHPA;

NpeAMeTHbIX:

- chopMUpPOBAHHOCTH IpeacTaBICHUN 0 MaTeMaTHKeE KakK 4acTu
MHPOBOUKYJIBTYPBl M MECT€ MaTeMaTUKH B COBPEMEHHOM LMBUIM3ALMH, CIOCO0ax
OTIMCAaHUSSIBICHUH PEAJbHOTO MUPA HA MAaTEMaTUUECKOM SI3BIKE;



- c(OpMUPOBAHHOCTh TNPEACTABICHUNH O MaTEMAaTUYECKUX MOHATHUAX KaKBa)KHEHIINX
MaTEMATUYECKUX MOJEIAX, ITO3BOJAIOIINX OIMCHIBATE U U3y4aTh PA3HBICIIPOLIECCHI U SIBICHUS;
IIOHUMAaHKUE BO3MOKHOCTU aKCUOMAaTUYECKOTO IMOCTPOCHUSI MATEMAaTUYECKUX TEOPUH;

- BJIAJICHHE METOJAaMM J0Ka3aTejJbCTB U AJITOPUTMOB PEUICHUs, YMEHUE MXIPUMEHSTD,
IIPOBOJUTH JIOKA3aTEJIbHBIC PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

- BJIQJICHUE CTAaHAAPTHBIMU IPUEMAMM PELICHHUS PALMOHAIbHBIX U HMPPALUOHAIbHBIX,
[I0KA3aTENbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKHUX YPABHEHUH U HEPABEHCTB, HMX CHCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrPAMM, B TOM YMCIIE JUIs TIOMCKA IIyTH PELICHUS U
WJUTFOCTPALIMK PELIECHUs] YPABHEHUN U HEPABEHCTB;

- c(hopMHUPOBAHHOCTH MPEJCTABICHUN 00 OCHOBHBIX MOHATHIX MaTeMaTHUECKOrOaHaau3a 1 ux
CBOMCTBaX, BIIaJICHUE YMEHHEM XapaKTepHU30BaTh IMOBeACHHE (YHKIUN, ICIIOIb30BAHNE
MOJIyYEHHBIX 3HAHMU JJs ONMCAHUS M AaHalu3a pealibHbIX 3aBUCUMOCTEH;

- BJAaJEcHUE OCHOBHBIMU MOHATHUAMHU 0 IJIOCKOCTAX u
IIPOCTPAHCTBEHHBIXT€OMETPUUECKUX ¢durypax, 1704 OCHOBHBIX CBOMCTBAX;
chopMUPOBAHHOCTH YMEHHSPACIIO3HABATH TEOMETPUUECKHUE PUTYPHI HA YePTexkKaX, MOJIEIAX U
B peaJlbHOM MUPE;IPUMEHEHHE M3YUEHHBIX CBONCTB reoMeTpUYecKux Gpuryp u popmyn s
peueHus

Ir€OMETPUYECKHX 3a/1a4 U 33]a4 C IPAKTUYECKUM COJICPKAHUEM;

- c(pOpMUPOBAHHOCTH NPEICTABICHUN 0 npoueccax u SIBIICHUSIX,
MMEIOIHUXBEPOATHOCTHBIM XapakTep, CTAaTUCTHYECKUX 3aKOHOMEPHOCTSAX B PEAJIbHOM
MHPE,0CHOBHBIX MMOHSITHUIX 3JIEMEHTApPHOH TEOpPUHM BEPOSTHOCTEH; YMEHUH HAXOJUTh
NOLCHUBATh BEPOSITHOCTH HACTYIJICHUS coOBITHH B MpOCTENIINX
MPAKTUYECKUXCUTYALUSIX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4YailHbIX BEJIUYHH;

- BJAJICHHME HABBIKAMMMCIIOIb30BAHNS F'OTOBBIX KOMITBIOTEPHBIX IPOrPaMM IPUPEHICHUH 3a4a4.

Coaep:xkanue y4eOHOM TUCHMIIMHBI
BBenenue

MatemaTnka B HayKe, TEXHHUKE, OKOHOMHKE, WH(POPMAIMOHHBIX TEXHOJOTUSAX U
MpaKTUYEeCKOW HesTenbHOCTH. Llenu u 3agaum M3ydeHHUs MaTeMaTHKU TPH OCBOCHHH MpodeccHii
CIIO u cneunansuoctent CIIO.

Aaredpa
Pa3ButHe noHsATHA 0 YHCJIE

[lenpie u panuwoHanbHble yucna. [eiicTButenpHble ywcna. [IpuOnukeHHbIE BBIYUCICHUS.
Komrmiekcubie yncia.

KopHu, crenenn n jorapugmsl

Kopuu u crenenn. KopHu HaTtypajabHON CTENEHW W3 YUCIAa U UX CBoWcTBa. CTEMEHH C
paliuOHAJIbHBIMHA IokKa3aTciaiaMu, nux CBOIiCTBA. CreneHu C I[efICTBHTeJIBHLIMPI
nokazareysiMiu. CBOWCTBA CTENEHU C NEHCTBUTEIbHBIM TOKA3aTEIIEM.



Jlorapudwm. Jlorapudm uyucna. OcCHOBHOE JTOorapu(MUUIECKOe TOXKIECTBO. JlecATHUHBIE U
HaTypaiabHbIe Jorapudmel. [IpaBuna neiictBuii ¢ morapudmamu. [lepexon kK HOBOMY OCHOBAHHIO.

[IpeoOpa3oBanue anreOpamdeckux BbeIpaxeHui. lIpeoOpazoBaHUE palMOHAIBHBIX,
UPPALMOHATIBHBIX CTETIEHHBIX, TOKA3aTeNIbHBIX U JIOTApU(PMUUYECKIX BbIPAXKEHUH.

IlIpakmuueckue 3anamus.

ApudmMeTndeckue ACHCTBHS HaAJ YHCIaMH, HaXO0XJICHUE NPUOIMKCHHBIX 3HAYCHUU
BEJIMYMH M MOTPEIIHOCTeH BbIUMCICHUM (aOCONIIOTHON M OTHOCHTENBHOM), CpaBHEHUE YHCIIOBBIX
BBIPAKECHU.

Briuucnenue u cpaBHeHNE KOpHER. BhINOIHEHNE pacyeToB ¢ paAuKaIaMH.

Pemenue nppaunoHanbHbIX ypaBHeHUN. HaxoxaeHue 3HaUEHUN CTENEHEN ¢ PalMOHAIBHBIMU
nokazatessimu. CpaBHeHue creneHeid. [Ipeobpa3oBanue BhIpaKeHHH, COACpKAIIKMX CTereHu. Pemenue
MOKa3aTeJIbHbIX YPABHEHUM.

Pemenne npuknaaHeIx 3a1ay.

Haxoxnenue 3HadeHuid jorapudma mo Mpou3BOJIBHOMY OCHOBaHMIO. [lepexox oT oaHOTO
OCHOBaHHUS K JpyroMy. Beraucienus u cpaBHeHHe norapudmoB. JlorapudmupoBanue u
MIOTEHIUPOBAHUE BBIPAKEHU.

[TpuOnmkeHHBIC BRIYUCIICHUS U PEIICHHS MPUKIIAIHBIX 33]1a4.

Pemmenue norapudmMuueckux ypaBHEHHIA.

OCHOBBI TPUTOHOMETPHH
OcHOBHbBIE IOHSATHUS

Panguannas MEpa yria. Bpa].].[aTeJIBHOG JABUKCHUC. CI/IHyc, KOCHUHYC, TAHI'CHC U KOTAHI'CHC
quciia.

OcHoBHbIE TPUTOHOMETPUIECCKHUE TOXKIAECCTBA

@opmyinsl npuseacHus. Popmyisl cioxenus. opmyisl yaBoeHus. @opMyssl TOJIOBUHHOTO
yria.

IIpeodpa3oBanns NpoCTEHIINX TPUTOHOMETPHYECKHUX BbIPAKEHHUH

[TpeobpazoBaHre CyMMbI TPUTOHOMETPUYECKUX (YHKIUN B MPOU3BEACHUE U IIPOU3BEICHUS B
CyMMy. BripaxkeHne TpUroHOMETpUUECKUX (PYHKIUI Yepe3 TAHT€HC MOJIOBUHHOTO apTyMeHTa.

Tpuronomerpuyeckue ypaBHeHHs] U HEPABEHCTBA

IIpocTelimne TpUrOHOMETpUUYECKHUE ypaBHEHUs. [IpocTelilmine TpPUrOHOMETPUUECKUE
HEPABCHCTBA.

OOpaTHble TPUTOHOMETPUUYECKUE PYHKINU. APKCUHYC, apKKOCUHYC, apKTaHT€HC.

Ilpakmuueckue 3anamus.

PannanHbIll METOA U3MEPEHUS YIIIOB BPALLCHMS U CBSA3b C IPaJyCHON MEPOM.

OCHOBHBIE =~ TPUTOHOMETPHUYECKHE  TOXKIECTBA,  (DOPMYINIBI  CIIOXKEHHUS,  yIBOCHHA,
npeoOpa3oBaHME CYMMbI TPUTOHOMETPHUYECKUX (YHKIMH B HpOU3BEIEHUE,
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npeoOpa3oBaHrWe MPOU3BEICHUS TPUTOHOMETpHYECKUX GYHKIUKA B cymmy. [Ipocreiimue
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA.
OOpaTHbIe TPUTOHOMETPpUYECKUE (PYHKITNH: ApKCUHYC, apKKOCHHYC, apKTAHTEHC.

DOyHKUMHU, UX CBOMCTBA U rpaduKu

Oyukiun. O61acTh ompeneneHus: 1 MHOXKECTBO 3HaueHUi; rpa@uk (QyHKIHH, TOCTPOCHHUE
rpaduKoB QPYHKINH, 33 JaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

CpoiictBa  ¢yHKIMHM.  MOHOTOHHOCTb,  YETKOCTb,  HEUETKOCTb,  OTPAHHUYEHHOCTb,
NepuoInYHOCTb. [IpomMexyTku Bo3pacTaHusi M yObIBaHHs, HauOoOJbllee W HAUMEHbIIee 3HAYCHUE,
TOYKM dKcTpemyMa. ['paduueckas wuHTepnpetanus. I[lpumepsl (QyHKIUMOHAIbHBIX
3aBHCHMOCTEH B pealbHBIX IpoOIeccax MW SBICHUAX. ApuPMeTHUECKHE OIEpalud HaJ
bynkuusamu. Cnoxknas GpyHkuus (komno3unus). [lonaTrue o HenmpepbIBHOCTH (QYHKITUH.

OO6parubie ¢ynkiuu. OO6macTe omnpeaeneHuss U 00JacTh 3HAYCHUM OOpaTHOW (YHKIIHH.
I'paduk oOpaTtHOI PyHKUIMU.

CreneHnHble, NOKa3aTeJbHbIE, JJOTapu(pMUIecKHe U
TpUroHomerpuuyeckue pynkuuu O0parHbie
TpUroHOMeTpuYeckne GyHKIUH

Omnpenenenust GyHKIHIA, NX CBOMCTBA U TPaUKH.

[IpeoOpazoBanue rpadukoB. [lapamnenpHBIE TEPEHOC, CUMMETPUS OTHOCUTEIBHO OCEH
KOOpPAMHAT U CUMMETPHUSI OTHOCUTEIBHO Haudajla KOOPAWHAT, CAMMETPHUS OTHOCHUTEIBHO MPSIMOU
y=X, pacTsbKEHUE U CKaTUE BAOJb OCEl KOOpIHHAT.

Ilpaxmuueckue 3anamus.

[Tpumepsl 3aBUCUMOCTEM MEXIy NEPEMEHHBIMH B peEaJbHBIX IIPOLIECCaX M3 CMEXHBIX
mucuumiauH. Onpenenenne ¢yHkuuil. Iloctpoenune n uyrenue rpapukos Qynkuuii. MccnenoBanue
¢ynkuuu. CBOMCTBA JIMHEHHOM, KBaJpaTHUYHOW, KYCOYHO-IMHEHHON U JpOOHO-TUHEHHON (YyHKIMH.
HenpepeiBable 1 nepuoauveckue ¢pyHkiuu. CBoicTBa U rpauku CHHYCa, KOCHHYycCa, TaHT€HCa U
KoTaHreHca. OOpaTHble ¢GyHKUMH W uX rpaduku. OOpaTHble TPUTOHOMETpUYECKHE (YHKIIHU.
[IpeoOpazoBanms rpaduka pyHkuun. ['apmornndeckue konedanus. [Ipuknaaapie 3axaqu.

[ToxasarenbHble, TorapumMuueckie, TPUrOHOMETPHUYECKUE YPABHEHUSI U HEPAaBEHCTBA.

Hauyana MaTeMaTH4YeCKOI0 aHAJIM3a

MocaenoBatenbHocTH. CriocoObl 3a1aHUS U CBOMCTBA YUCIOBBIX IOCIEI0BATEIBHOCTEH.
[TonsiTue o mpenene nocnenoBarenbHOCTH. CylllecTBOBaHUE MpEZEia MOHOTOHHOW OTpaHWYEHHOMN
nocienoBarenbHocTd.  CymMMupoBaHWE — moclienoBarenbHOCTed.  beckoneuno — yOpIBaromas
reoMeTpUUYECKas IIPOrPecChs U €€ cymma.

[TpousBoanas. Ilonsatne o mpou3BoaHON (yHKIMH, €€ TeoMeTpHUYecKHud U (usnueckuit
CMBICI. YpaBHEHME KacaTelbHOM K rpaduky ¢yHkuuu. IIpon3BoaHBIE CyMMBI, Pa3HOCTH,
IIpOU3BEEHNUs, YacTHbIC. [IpON3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
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¢byukuii. [IpuMeHeHrne MPOW3BOAHON K HCCIEAOBAHUIO (DYHKIUHA M TIOCTPOCHHIO T'PaPUKOB.
[Tpon3BoaHbIe 0OpaTHON (PYHKINUU ¥ KOMIIO3UIIMH (DYHKITHH.

[Ipumepsl UCNIOJIB30BAaHUS TPOU3BOAHON JJI HAXOXKIACHUS HAWIYUIIEro pelIeHUs] B IPUKIAIHBIX
3amauax. Bropas npou3sBoHas, € TeoMeTpuUYecKuii U pu3ndeckuii cMbIciI. HaxoxaeHne cKopocT Jis
mporecca, 3a1aHHoro GopMyJioi U rpaduKoM.

IlepBooOpasnass m wuHTerpaJ. lIpuMeHeHuEe ONPENEIEHHOIO HHTErpasa JUisl HaXOXKJIEHUs
Iomaau KpuBonmHeWHoW Tpanenuu. ®opmyna Herotona - JleiOnuma. Ilpumepsl npuMeHEHUs
UHTErpaja B (pU3MKe U TEOMETPHUH.

Ilpakmuueckue 3anamus.

UucnoBass  MOCIENOBAaTENbHOCTh,  CIOCOOBI €€  3aJaHus,  BBIYMCIEHUS  YJICHOB
nocnenoBatenbHocTH. [lpenen mocnenoBatenbHOCTH. beckoHeuHo yObIBaromIasi TreoMeTpHYecKas
IIPOrpeccusl.

[Ipou3BogHas: MEXaHUYECKUNA U TEOMETPUUYECKHUI CMBICI POU3BOIHOM.

YpaBHeHue KacaTenbHOU B obmem Buae. [IpaBuna u ¢popmynsl nuddepeHuupoBanus,
Tabiuma MPOU3BOAHBIX »JieMeHTapHbIX ¢yHknuil. HccnenoBanue GYyHKUMH C  OMOIIBIO
npousBoaHOM. HaxoxneHne HauOOJIbIIErOo, HAWMEHBIIETO0 3HAUEHUS U JKCTPEMAIbHBIX 3HAYCHHUH
GbyHKIIH.

Wuterpan u nepBooOpaznas. @opmyna Herotona - JleiOnuma. IlpuMenenue wuHTerpama kK
BBIYUCIICHUIO (PU3NYECKUX BEIWYHH U IUIOMIAICH.

YpaBHeHUs] 1 HEPABEHCTBA

YpaBHeHust M cucTeMbl ypaBHeHMH. PanuonainbHble, UppalMOHAIBbHBIC, IIOKA3aTCIIBHBIE U
TPUTOHOMETPUUYECKHUE YPABHEHHS U CHCTEMBI.

PaBHOCWIIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHBIE NpUEMBl UX pelIeHHs (pa3/IoKEHHE Ha MHOXHTENH, BBEICHUE HOBBIX HEU3BECTHBIX,
TMOJICTAHOBKA, TPpayUIECKHil METO/).

HepaBencrBa. PanuoHanbHbIE, HppalMOHAIbHbBIE, I[OKA3aTEJIbHbIE U TPUTOHOMETPUYECKHUE
HepaBeHCTBAa. OCHOBHBIEC IPUEMBI UX PELLIECHUS.

Hcnoab3oBanne CBOMCTB M rpauMkoB (PYHKUMI NPH peliecHMH YPABHEHMH U HEPaBEHCTB.
Merton unrepBanoB. M3o0paxeHre Ha KOOPAMHATHOMN MJIOCKOCTH MHOXECTBA pEIIEHUI ypaBHEHUN U

HEPaBEHCTB C JBYMs IEPEMEHHBIMU U UX CHCTEM.

Ilpuxnaonsie 3a0auu.

IIppuMeHeHne MaTeMaTUYEeCKUX METOAOB Ul PEIICHUs COAEPKATENBHBIX 3aJa4 U3 Pa3IMYHBIX
o0acTell HayKu M IPAKTUKH.

WHuTepnperanys pe3ynbrara, y4eT peajbHbIX OTpaHUYEHUH.

Ilpakmuueckue 3anamus.

Kopnu ypaBaennii. PaBHocunbHOCTh ypaBHeHU. [IpeobpazoBanue ypaBHEHUH.

OcHOBHBIE IPUEMBI PELIEHNS ypaBHEHUN. Pelenne cucreM ypaBHEHU.

Hcnonb3oBanue cBOWCTB U rpaduKoB PYHKIUI 1715 pellieHUs] ypaBHEHUN U HEPABEHCTB.

Kom0nHaTopuka, CTATHCTHKA U TEOPHUSI BEPOSITHOCTEH JJ1eMeHTbI
KOMOUHATOPUKU

OcHOBHBIC MOHATUS KOMOMHATOPHUKH. 3aJaud Ha IOJACYET YHCIa pa3MEIICHUH, IepecTaHOBOK,
coueranuil. Pemenue 3amau Ha mnepebop BapuantoB. Popmyrna Ounoma Heiotona. CBoiicTBa

OuHOMHMHANBHBIX K03 unmenton. Tpeyronsuuk [ackans.
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DJIeMeHThI TeOPHH BEPOATHOCTEH

CoObiTHE, BEpOSTHOCTb COOBITHSA, CIIOXKEHUE M YyMHOXXEHHE BeposTHocTei. Ilonsatue o
HE3aBUCUMOCTH CcOOBbITHH. JlMCKpeTHas ciyvailHas BeIMYMHA, 3aKOH €€ pacmpeaeseHus. YuciaoBble
XapaKTEePUCTUKHU AUCKPETHOMN ciaydyaiiHOM BenuunHbl. [IoHATHE 0 3aKOHE OOJIBIIMX YUCEI.

JJIeMEeHThI MATEMATHYECKOI CTATHCTHKH

[IpencraBinenne naHHBIX (TaONMIBI, AMArpaMMbl, TpaduKu), TEeHEpalbHas COBOKYIHOCTb,
BBIOOpKa, cpenHee apudmernieckoe, Meanana. [loHsTue o 3aayax MaTeMaTHUECKON CTaTHCTUKH.

Pemenne npakTuyeckux 3a1ad ¢ IPUMEHEHUEM BEPOATHOCTHBIX METOJIOB.

Ilpakmuueckue 3anamus.

Hctpus pa3BUTHS KOMOMHATOPHKH, TEOPHH BEPOSATHOCTEH M CTATUCTUKH M HX pOJIb B
pa3nuuHBIX cdepax ueloBeUYeCKOM jku3HenesaTelbHOCTH. IIpaBuna komOuHaTopuku. Pemienue
KOMOMHATOPHBIX 3aj1ay. Pa3Melienus, couetanus U nepectaHoBkU. bunom HbloToHa M TpeyronbHUK
[Tackans. [Ipuknaguelie 3a1a4un.

Kiaccuyeckoe omnpeneneHue BEpPOATHOCTH, CBOMCTBA BEPOATHOCTEHM, TeOpeMa O CyMMe
BEpOATHOCTEN. Brruncienue BeposTHocTed. Ilpuknanueie 3anmaun. llpencraBieHue 4HCIIOBBIX
naHHbIX. [Ipukinagnele 3anaun.

I'eomerpus
IIpsiMble ¥ NJIOCKOCTH B IPOCTPAHCTBE

B3auMHOe pacnonoxkeHue ABYX HpsAMBIX B IpocTpaHcTBe. llapamnenbHOCTH NpsAMON M
miaockoctd.  IlapamnensHocTs  mockocTel.  IIepneHIMKYyJIApHOCTL  NPSAMOM M IJIOCKOCTH.
[lepnieHaIUKYJIAp M HAKJIOHHAs. YTOJl MEXAYy NPSIMOM M IUIOCKOCTBIO. JIByrpaHHBIM yroJ. Yrou
MEXIY INIOCKOCTAMHU. lIepneHIuKyIIpHOCTh ABYX IUIOCKOCTEH.

I'eomerpuueckue npeoOpa3oBaHUs NPOCTPAHCTBA: MAapajUIeNbHBIH IEpeHOC, CHUMMETpus
OTHOCHUTEJIBHO INIOCKOCTH.

[TapannenbHoe mnpoekTupoBanue. Ilnmomans oproroHanbHo mnpoexkuuu. HM3o0paxeHue
MIPOCTPAHCTBEHHBIX PUTYP.

MHororpaHHuKH

Bepmunbl, peGpa, rpaHd MHororpaHHuka. Pa3BepTka. MHororpaHHble yribl. Bbimykible
MHororpanHuku. Teopema Diinepa.

[Tpusma. Ilpssmas u HakinoHHas npusma. [IpaBunbHas npusma. [apannenenunen. KyoO.

[Inpamupa. IIpaBunbHas nupamuaa. Y ceuenHas nupamuaa. Terpasap.

Cummerpuu B KyOe, B mapaJuiesienunesie, B Ipu3Me 1 mupamuIe.

Ceuenust ky0a, IpU3Mbl U TUPAMUIBIL.

IIpencraBneHne o NMpaBUIBHBIX MHOTOTpaHHUKaxX (TeTpa’rzape, KyOe, OoKTasape, IoJAeKa’aApe U
HKOCa3pe).
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TeJsia 1 MOBepXHOCTH BpaleHUs

unuuap m koHyc. YceueHHbI kKoHyc. OcHOBaHME, BbICOTA, OOKOBas IOBEPXHOCTH,
oOpasyromias, pasBepTka. OceBble CEUEHHS U CEUEHHUs], apajlIeJIbHbIe OCHOBAHM.
[lap u cdepa, ux ceuenus. KacarenpHast miaockocTs K chepe.

HN3MepeHnsi B reoMeTpun

O6beM u ero usmepenue. Marerpanpaas Gopmyna oobema.

dopmyna obbema Kyba, IpsIMOYTOJBLHOTO MapauieJenunena, mpu3Msl,
nunuHapa. Popmyna odObeMa nupamMuIsl U KoHyca. DopMmyiiel 00beMa 1mapa u
TIOIIAaH Chephl.

[Tomo6ue Ten. OTHOMIEHUS TUIONIA/ICH TOBEPXHOCTEH U 00BEMOB MOAOOHBIX TEII.

KOOleI/IHaTI)I H BEKTOPLI

[IpssmoyronbHast (IekapToBa) cHCTeMa KOOpPAMHAT B MpocTpaHcTBe. Dopmyna pacCTOSHHUS
MEX]y IByMsI TOUKaMU. Y paBHEHUS C(hepbl, MIIOCKOCTU U MPSIMOH.

Bektopsl. Monayne BekTtopa. PaBeHcTBO BekTOpoB. CIllOKEHHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha yucio. Pa3noxxkeHne BeKTOpa Mo HaNpaBICHUSIM. YTOI MEXAy AByMs BekTopamu. IIpoeknus
BeKkTOpa Ha och. Koopaunare! Bekropa. CkansipHOE IPOU3BEICHHE BEKTOPOB.

Hcnonbs3oBaHne KOOPANHAT U BEKTOPOB IIPHU PELICHUN MAaTEMaTHYECKUX U IPUKIIAJHBIX 3a/1a4.

Ilpakmuueckue 3anamus.

[Ipu3Haku B3aMMHOTO PACIOJOXKEHUS NPSIMBIX. YTOoJl MexXAy HpsSMbIMU. B3aumHoe
pPAaCIIONIOKEHHUE MPAMBIX M IIOCKOCTEH. llepneHauKynsp ¥ HaAKIOHHAsg K INIOCKOCTH. YTOJ MEXIY
IPSIMOM M IUIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PACIIOJIOKEHUU MIPAMOM M IUIOCKOCTU. TeopeMa o Tpex
NEPIEHINKYJIIpax.

[Ipu3Hakuy u cBOMCTBA NMapajlIeIbHbIX U MEPIEHINKYISIPHBIX MIOCKOCTEH.

PaccrosgHue OT TOYKM 10 INIOCKOCTH, OT IPSAMOM 10 INIOCKOCTH, PACCTOSHUE MEXKIY
IUIOCKOCTSIMH, MEXIY CKpEIIMBAIOIIMMUCS MPSAMBIMHA, MEXIy MPOU3BOIBHBIMU (UTypaMH B
MIPOCTPAHCTBE.

[TapamienpHO€ MPOEKTHPOBAHME M €ro CBOWCTBA. TeopemMa O miomaaud OPTOTOHAIbHOMN
IPOEKIIMY MHOTOYTOJIbHUKA. B3aMHOE pacnoyiokeHre MPOCTPAHCTBEHHBIX (PUTYD.

Paznuunbie Buabl MHOTOrpaHHUKOB. X n3o0paxenus. Ceuenus, pa3BepTKH MHOTOTPAaHHUKOB.
[Inomans mnoBepxHocTU. Buael cummerpunm B npocTpaHcTBe. CUMMETpUsS Tell BpALEHUS H
MHOTOTpaHHHUKOB. Brruncnenue miomazaeit 1 00beMoB.

BexTopsl. [lelicTBusA ¢ BeKTOpaMu. JlekapToBa CUCTEMA KOOPAMHAT B IIPOCTPAHCTBE.

VYpaBHeHUE OKpPYX)HOCTH, chepbl, TIIOCKOCTH. Paccrostnme Mmexay Toukamu. JleHcCTBHS C
BEKTOpaMM, 3aJaHHBIMM KoopAauHataMu. CKalspHOE€ TPOM3BEJEHHE BEKTOpOB. BekropHoe
yYpaBHEHHE TMPsIMOM M IUIOCKOCTH. [cmonp30BaHHME BEKTOPOB IIPU  JIOKA3aTEIbCTBE TEOPEM
CTEPEOMETPUMU.
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11 BHEayIUTOPHBIX 3aHATUU CTYJE€HTAM HapsaAy C pPELICHHEM 3a/1ay W BbIITOJIHEHUS
MPAKTUYECKHUX 3a/IaHUH MOKHO TIPEIOKHUTH TEMBI UCCICIOBATEIILCKUX U pedepaTuBHBIX pabot, B
KOTOPBIX BMECTO CEPUU OTIEJIBHBIX MEJIKHUX 3aJay U YINPAXKHEHUU IMPEJIararoTcs CHOKETHBIE
3a/laHus, TpeOyromue JIUTeILHON paboThl B paMKaX OJHOW MaTeMaTHYeCKOW CUTyamuu. DTU
TEMBl MOTYT OBITh KaK WHAWNBUAYAIbHBIMHU 3aJaHHSIMH, TaK W TPYMIOBBIMHU JJIi COBMECTHOTO

BBITTOJIHEHU A UCCIICAOBAHUS.

Tembl pedepaToB (10KIAT0B), HCCIAET0BATEIbCKUX POEKTOB

* HemnpepsiBHble 1podH.

* [IpuMeHEeHME CIIOKHBIX IPOLEHTOB B dKOHOMUYECKHUX PacyeTax.
* [lapaymenbHOE MPOEKTUPOBAHUE.

* Cpennue 3HaYEHUSI U UX IPUMEHEHHUE B CTaTUCTUKE.

* BekropHoe 3a1aHue NpsIMbIX U IVIOCKOCTEN B IIPOCTPAHCTBE.
* Clio’xeHue rapMOHUYECKHUX KOJICOaHUH.

* ['paduueckoe pemieHrne ypaBHEeHUN 1 HEPABEHCTB.

* [IpaBuibHBIE U NOIYIPABUIIbHBIE MHOTOTPAHHUKH.

* KoHundeckue ce4eHus U UX IPUMEHEHHUE B TEXHUKE.

* Iloustue nuddepennmana u ero NpUIOKEHU.

» (CxeMbl OBTOPHBIX UCHBITaHUM bepHysun.

* HccnenoBanue ypaBHeHI/Iﬁ " HCPABCHCTB C MMapaMETpOM.
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TemaTnyeckoe NJIAHUPOBAHUE

TexHoJ0rn4YecKuii, COUAJIBbHO-IKOHOMHYECKU NPOGUIN NPO(PeCcCHOHATLHOI0
o0pa3oBaHus

[Tpu peanuszanmu conepkaHus 001meo0pa3oBaTeIbHON yUeOHONH AUCHUIUIMHBI «MaTeMaTHKa
B mnpeaenax ocBoeHus OIIOII CIIO na 6a3e ocHOBHOro o0Imero oOpa3oBaHUs C MOJTyYECHHEM
cpeanero obmiero obpazosanus (IIIIKPC, IIIICC3) makcumanbHas yyeOHasi Harpy3Kka 00y4aromuxcs
COCTaBJISIeT:

- no crneuuanbHocTIM CIIO TexHonorudeckoro npoduisa -234 yac. M3 Hux aynuropHas
(oOs3aTenbHAsT) HArpy3Ka 00YYAFOIINUXCS, BKITFOYAs MPAKTUYECKUE 3aHATHS - 234 Yaca; BHeayIUTOpHAas
camocTosTeNnbHas padota cTyneHToB -0 yacos.

TemaTnueckni mian

KonnuecTBo yacos
[Ipodumm npodeccrnoHambHOTO
00pa3zoBaHus
Bun yaebHoit paboTh TexHonornyeckuu
Aynutopusie 3ausaTusi. Coaepxanue o0ydeHus CneunansHoctu CI1O
Beenenue 2
Pa3BuTHe NOHATHS O YHCIe 10
Kophu, crenenn u norapu@msr 28
[TpsiMbIe ¥ MIIOCKOCTH B TPOCTPAHCTBE 20
KomOunaropuka 12
KoopauHatel v BEKTOpbI 16
OCHOBBI TPUTOHOMETPUU 30
QOyHKIMU U TpaQUKU 18
MHOTOTrpaHHUKH B KPYTJIbIE TeJa 26
Hayana mareMaTH4eCKOro aHaiansa 24
WHTerpan u ero npuMeHeHne 16
DNeMeHThl TEOpUM BEpOSTHOCTEH U MaTeMaTH4YecKOi 12
CTaTUCTUKHU
YpaBHEHUS M HEPABEHCTBA 20
Hroro: 234
BHeayauTopHasi caMOCTOsITe/IbHAs padoTa
[TonroroBka BHICTYIUICHHI MO 331aHHBIM TeMaM, J0KJIaI0B,
pedeparos, scce, HHIUBHYaTIbHOTO MTPOSKTA C -
MCIOJIb30BaHHEM MH(OPMAIIMOHHBIX TEXHOJIOTHH U JIp.
IIpomesxyTouHas aTTecTaius B popmMe IK3amMeHa
Bcero: \ 234
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XapakTepuCcTHKA OCHOBHBIX BU/J0B Y4eOHOM 1eSITeJIbHOCTH CTY/IEeHTOB

Conepxanue XapaKTepUCTUKA OCHOBHBIX BUJOB JAEATEIbHOCTH CTYIE€HTOB
o0yueHus (Ha ypoBHE Y4eOHBIX J1eHCTBUI)
Beenenue O3HakoOMJIEHUE C POJIbI0 MATEMATUKH B HayKe, TEXHUKE, SKOHOMHUKE,

MH()OPMALIMOHHBIX TEXHOJIOTHAX U IPAKTHUUECKOH eI TeIbHOCTH.
O3HakoOMIIEHHUE C LESIMH U 3a/1a4aMH U3Y4YCHHSI MAaTEMATHKH IIPU OCBOCHUH
npodeccuii CI10 u cnennansHocteit CI10.

Aareopa

Pa3zButue nmoHsaTus o
HYUCIIC

Brimonnenue apupmMeTHyecKux NEWCTBUIM HaJ YMCIIaMU, coueTas yCTHbHIE U
MHUCHbMEHHBIE TPUEMBI.

Haxoxnaenne mnpuOIMKEHHBIX 3HAUYCHUH BEJNMYMH W MOTPEIIHOCTEH
BBIUKCICHUN (a0COMIOTHOM W OTHOCHUTENBHOW); CpaBHEHHE YHCIOBBIX
BBIPaQKCHUM.

Haxoxaenne omubOOK B MpeoOpa3oBaHUAX M BBIYHCICHUSIX (OTHOCHTCS KO
BCEM IYHKTaM MPOTPaMMBbl).

Kophu, crenenu,
JorapugMsl

O3HakoMIJIEHHE C IOHATUEM KOPHS N-H CTENEHU, CBOMCTBAMHM PaJUKaAIOB U
IIpaBUJIaMU CpaBHEHMUSA KopHeil. dopMmyiMpoBaHuE ONpENEICHHUS KOPHS U
CBOMCTB KOpHEH. BpluncieHne W CpaBHEHHUE KOpPHEH, BBINOJIHEHUE
NPUKUJKU 3Ha4YeHus KopHA. [IpeoOpa3zoBaHue UHCIOBBIX U OYKBEHHBIX
BBIPAXECHUH, CONEPKAIINUX PATUKAIIBL.

Brimonnenue pacuetoB 1o  Qopmysiam, CcOAEpKAaIIUM  paJUKabl,
OCYIIECTBJISII HEOOXOUMBbIE MOJICTAHOBKU U IPeoOpa3oBaHusl.
Onpenenenne «paBHOCWIBHOCTH BBIpAXKEHUNW ¢ pagukairamu. Pemienue
MppalMOHAIBHBIX YPABHEHUM.

O3HakoMJIEHHE C TOHATHEM CTENEHM C JEHCTBUTEIBHBIM I1I0KA3aTEIEM.
HaxoxxyneHue 3HaueHMM CTeNeHW, UCHOIb3ysd TIpU HEOOXOJIUMOCTHU
MHCTPYMEHTAJIbHBIE CPELCTBA.

3anuckiBaHuE KOPHS N-i cTeneHu B BUJE CTENEHU C APOOHBIM MOKa3aTeseM
1 Ha00OPOT.

dopMynIHpOBaHUE  CBOMCTB  CTelmeHeill. BrpluncieHnue  cremeHed ¢
pallMOHAIBHBIM IOKA3aTEJIEM, BBIIIOJHEHWE NPUKUJKNA 3HAYEHUS CTEIIECHH,
CpaBHEHUE CTEIEHEI.

[IpeoOpa3oBanne 4YUCIOBBIX K OYKBEHHBIX BBIpaXEHUM, CcoOAepKalIUX
CTEIICHH, IPUMEHSSI CBOMCTBA.

Pemenne nokazaTenbHbIX ypaBHEHHUH.

O3HakoMJIEHHE € NPUMEHEHHEM KOpPHEM M CTENEeHeHW IpU BBIYUCICHUU
CpPEIHHUX, NEICHUU OTPE3Ka B «30J0TOM CEUYECHHMH». PellleHne NmpuKIagHbIX
3aJ1a4 Ha CJIOKHBIC IPOLICHTHI.

[IpeobpazoBanue
anreOpanvyecKux
BBIPAXKECHU N

Brimonnenue npeoOpa3zoBaHuil BRIpaXEeHUH, MPUMEHEHUE GOPMYII,
CBSI3aHHBIX CO CBOMCTBaMU cTemneHer u JorapudmoB. Onpenenenne oomacTu
JTOMYCTUMBIX 3HaUCHUII0Tapu(MHUUIECKOTO BhIpakeHUs. Peenue
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‘ aorapuMHUYECKUX ypPaBHECHUMN.

OCHOBBI TPUTOHOMETPUH

OCHOBHBIE TOHATHU S

W3yueHue painaHHOTO METOAa U3YUEHUs YIJIOB BpaIlleHUs UX CBSI3HU C
rpaagycHoil Mepoil. 3o0paxeHue yriioB BpalleHus: Ha OKPYKHOCTH,
COOTHECEHUE BEIIMUUHBI YTIJIa C €r0 PACIIOJIOKEHUEM.

dopMyaupoBaHUE OIPEAEIICHUI TPUTOHOMETPUYECKUX (PYHKIUN I yIIIOB
IMOBOpPOTAa U OCTPLIX YIJIOB IIPAMOYTOJbHOI'O TPCYroJIbHUKA U 00bsACHEHHE
UX B3aUMOCBSI3H.

OcHoBHBIE [IpuMeHeHre OCHOBHBIX TPUTOHOMETPUUECKUX TOXKIECTB JIs1 BBIYUCICHUS
TPUTOHOMETPUUECKHE 3HAYEHUH TPUTOHOMETPUUYECKUX PYHKLIMM MO OJHOHN U3 HUX.

TOXKJIECTBA

IIpeobOpa3oBanus N3ydenne 0oCHOBHBIX (hOPMYJI TPUTOHOMETPHH: (HOPMYIIBI CIOKEHHS,
IPOCTEHIINX YABOCHUS, MPEOOPa30BaHUS CYMMBI TPUTOHOMETPHYECKUX (DYHKIIMH B

TPUTOHOMETPUYECKUX

IMPOU3BCACHUC U TPOU3BCACHUA B CYMMY U NIPUMCHCHUC IIPHU BBIYUCICHHUHN

BBIPAKECHU I 3HAYEHMS] TPUTOHOMETPUUECKOTO BBIPAKEHUS U YIIPOIIEHUS €r0.
O3HakoMJIEHHE CO CBOMCTBAMU CUMMETPUM TOUYEK HA €AUHUYHOMN
OKPY>KHOCTH U MPUMEHEHHUE UX IS BbIBOJA (OPMYJI, IPUBEACHHUS.
[Tpocreiimme Pemenue no ¢popmyinam u TPUrOHOMETPUUECKOMY KPYTy IPOCTEHIINX
TPUTOHOMETPUYECKHE TPUTOHOMETPUUYECKUX YPABHECHUH,

ypaBHEHHS U
HEpaBEHCTBA

[IpumeHeHne 00X METO0B PELIEHHS] YPaBHEHUN (MIpUBEIEHUE K
JIMHEWHOMY, KBaJIpaTHOMY, METOJ Pa3JI0KEHUs Ha MHOKUTEIHU, 3aMEHBI
MEPEMEHHON) MPU PEIICHUHU TPUTOHOMETPUUECKUX YpaBHEHUU. YMeHHE
OTM€YaTh Ha KPyre PEIICHUs MPOCTEUIINX TPUTOHOMETPUIECKUX
HEPABEHCTB.

ApKCUHYC, apKKOCUHYC,
apKTaHT€HC Yucia

O3HakoMJIEHHE C TOHATHEM OOpPAaTHBIX TPUTOHOMETPUUECKUX PYHKIUH.
N3ydeHne onpeneneHnii apKkCUHyca, apKKOCUHYCa, apKTaHI€HCca YUCJIa,
(dbopMyIupoBaHUE UX, U300paKEHHUE HA €IMHON OKPYKHOCTH, IPUMEHEHUE
IIpY PEIICHUN YPAaBHEHHU.

DOyHKIMSA, X CBOMCTBA U TPaQuKH

Oyukuuu. [londarue o
HENPEPBIBHOCTH

byHKIIUN

O3HakoMJIEHUE C MOHATHEM NEPEMEHHOMN, MPUMEpaMU 3aBUCUMOCTEMN
MEXy TIepEeMEHHBIMHU.

O3HakoMJIeHHE C IOHATHEM TpaduKa, OnpeaerIeHne NPUHaIICKHOCTH
TOUKHU rpaduky QyHkuuu. Onpeaenenue no Gopmyse npocreiei
3aBHCUMOCTH, Bujie €€ rpaduka. Boipaxenue no popmyie ogHoi
nepeMeHHol uepes apyrue. O3HaKOMIIEHUE ¢ onpeseneHueM (QpyHKIuu,
dbopmymupoBanue ero. Haxoxaenune o0aacTu onpeaeaeHus U 00JacTu
3HaAYeHUH QyHKIINH.

CaoiicTBa pyHKIHH.
I'paduueckas
UHTEpIpeTaus.
[Ipumepsl

(G YHKIIMOHAIBHBIX
3aBUCUMOCTEN B

O3HakomIyIeHHE C TpUMepaMu (PYHKIIMOHATBHBIX 3aBUCUMOCTEH B pealbHbIX
npoleccax U3 CMEXHBIX TUCHUIIINH, O3HAaKOMJIEHUE C 10Ka3aTeIbHBIMU
paCCyXICHUSIMU HEKOTOPHIX CBOWCTB JIMHEWHON M KBaJIpAaTUUYHOU (DYHKITUH,
MPOBEJICHUE MCCIICAOBAHMUS TUHEHHOM, KyCOUYHO-TUHEHHON, (ApOOHO-
JTUHEWHOHN U KBaJIpaTUIYHOU QYHKIIUH, TOCTPOCHUE X TPpauKOB.

[TocTpoenne u urenune rpadukoB GpyHkuui, MccneqoBanue GyHKIuu.
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PCAJIbHBIX MMponeccax u
SABJICHUSAX.

CocrasiieHre BUI0B QYHKIIUN 110 JTaHHOMY YCJIOBHIO, pEIICHUE 33124 HA
IKCTPEMYM.
Brimonnenue npeobpazoBanuii rpaduka GyHKIUHU.

OOpatHbie GYHKIINU

N3yuenue noustuit oopatHoit GyHKUIMH, ONpeeIeHUe BUla U TOCTPOCHUE
rpaduka oOpaTHOU GYHKIIMU, HAXOXKICHUE €€ 00JIacTU ONpeeIeHHs U
oOnactu 3HadueHu. [I[pumMeHeHne CBONUCTB QyHKIIMI MPHU UCCIEIOBAHUH
YpPaBHEHUU U PEILICHUHU 3aa4 Ha FKCTpeMyM. O3HaKOMJICHUE C MMOHSATHEM
CIIOXHOU (DYHKITHH.

CreneHHEbIE,
IOKa3aTeJbHbIC,
JorapupMUIECKUE U
TPUTOHOMETPUUYSCKHUE
¢ynkuun. O6patHbIe
TPUTOHOMETPHICCKHE
byHKIIUU

Brruucnenue 3naueHnii GyHKIMH 10 3HaYEHHIO apryMenTa. Onpenenenne
MOJIOKEHUS TOUYKHU Ha Tpaduke 1no e€ KoopAuHaTaM U Ha0OO0pOT.
Hcnonb3oBanue cBOWCTB PYHKIMI JJIs1 CpaBHEHHS 3HAUCHHUH CTETEHEH U
norapuMoB.

[TocTpoenue rpaMKOB CTENEHHBIX H JIOTAPUPMUUECKUX PYHKIIHMA.
Pemenne mokaszaTenbHBIX U JTOTapU(PMUIECKUX YPAaBHEHHUI 1 HEPABEHCTB

110 U3BECTHBIM aJiropuT™MaM. O3HaKOMJIEHHE C MOHITUEM HENPEPbIBHOM
nepuoanvecKkoi GyHKIuU, HOpMyIHpOBaHNE CBOHCTB CHHYCA U KOCHHYCA,
MMOCTPOCHHE UX TPAPUKOB.

O3HakoMJIEHHE C IOHATHEM TapMOHUYECKMX KoJIeOaHUM U mNpumepamu
rapMOHHUYECKHX KOoJeOaHUM NI ONMMCcaHus MPOIEeCCOB B (PU3MKE U APYTUX
obnactsax 3HaHUs. O3HAKOMJIEHUE C MOHATHEM Pa3pbIBHON MEPHUOIUYECKON
¢byHkuu, GopMyIupoBaHUE CBOMCTB TaHT€HCAa M KOTAaHTEHCA, MOCTPOCHHE
UX IrpaduKoB.

IIpumenenue CBOMCTB byHKUMHA ISt CpaBHEHUS 3HA4YCHUHU
TPUTOHOMETPUYECKUX byHKIUIA, pelieHus TPUTOHOMETPUUECKUX
YPaBHEHHUM.

[Moctpoenne rpadukoB 0OpaTHBIX TPUTOHOMETPUUYECKUX (DYHKIIUHA U
oTpeiesieHHe 10 rpaduKaM UX CBOWCTB. BrimonHeHnne nmpeodpa3zoBaHus
rpauKoB.

Hauaja MaTeMaTH4YeCKOIr0 aHAJIM3a

ITocaenoBaTeILHOCTH

O3HakoMJIEHUE C MIOHATHEM YHCIOBOM MOCIEI0BATENIbHOCTH, ClIOcO0aMu e
3aJ]aHUsl, BBIUYMCIEHUS €€ YWICHOB.

O3HakoMJIeHHE ¢ MOHATHEM Ipeeia nocie 0BaTeabHOCTH. O3HaKOMIIEHHE
C BBIUHCIIEHUEM CYMMBbI 0€CKOHEYHOI0 YMCIOBOIO psifia Ha MpUMepe
BBIUHCIIEHUSI CYMMbI 0€CKOHEYHO yOBIBaIOIIEH reOMEeTPUUECKOM
HPOTPECCHH.

Pemenue 3amau Ha npuMeHeHne GOPMYIIbl CYMMbI OECKOHEYHO yOBIBaOIIEH
reOMETPUYECKON POTrpeccun

[IpousBoaHas u e€
MIPUMEHECHUE

O3HakoMJIEHHE C TOHATHEM NIPOU3BOIHOM.

N3yuenue u popmynupoBaHue €€ MEXaHUYECKOTO U T€OMETPHUECKOTO
CMBbICJIA, U3YUYECHUE AITOPUTMA BBIYMCIIECHHS IPOU3BOJIHON HA IPpUMEpPE
BBIUMCIIEHUSI MTHOBEHHOM CKOPOCTH M yTJIOBOTO K03 puimenTa
KacaTeJlbHOM.

CocraBneHne ypaBHEHHUs KacaTeIbHON B 00IIeM BHE. Y CBOCHUE TTPABUII

19




nuddepeHupoBanus, TaOIUIBI MPOU3BOIHBIX AJIEMEHTAPHBIX ()YHKIUH,
npuMeHenue s quddepeHunpoBanus GyHKIHI, COCTaBICHUS ypaBHEHUS
KacaTeJbHOM.

N3ydenue TeopeM 0 CBSI3U CBOMCTB GYHKIUU U TPOU3BOIHOM,
bopmMyIupOBKa UX.

[IpoBeneHue ¢ MOMOUIBIO MPOU3BOAHON HCCIeT0BaHUS (DYHKIUU, 3aJaHHOM
bopmymoi.

YcTaHOBIIEHHE CBA3U CBOWCTB (DYHKIIMU U MPOU3BOJHOMN MO UX TpaduKam.
[IpumeHeHre NPOU3BOJHOMN JIJIs pEIICHHS 3a/jay Ha HAaX0XKJAeHUeE
HanOOJIBIIETO, HANMEHBIIETO 3HAUCHUS U Ha HAXOXKACHUE IKCTPEMYyMa.

ITepBooOpa3Has u
UHTETPAI

O3HakoMJIEHHE C IOHATHEM MHTErpajia u neppoodpasnoil, syuenue
IpaBuJja BbIUKCIIEHUS IEpBO0Opa3HOil U TeopeMbl HpioToHa - JleiiOHuna.
Pemenue 3aau Ha CBsI3b IEpBOOOPA3HON U €€ NPOU3BOAHOM, BBIUNCIICHUE
nepBooOpa3Hoi g faHHON PYHKIHU.

Pemenue 3aau Ha TpUMEHEHUE UHTErpajia sl BRIUUCIEHUS QU3NUECKUX
BEJIMUMH U IIIonaaei.

YpaBHeHusI 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
YpaBHEHUH,
HepaBencTBa u cuctemMsl
HEPaBEHCTB C ABYMs
NepeMEeHHBIMHU

O3HakoMJI€HUE C IPOCTEHIIUMU CBEACHUSAMHU O KOPHAX alNreOpandeckux
YPaBHEHUMN, NOHATUIMH UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHUI.
N3yuenue Teopun paBHOCUIBHOCTH YPAaBHEHUIN U €€ MPUMEHEHHUE.
[ToBTOpEHME 3anucH pelIeHUs CTaHAAPTHBIX YPABHEHUM, IPUEMOB
npeoOpa3oBaHMs ypaBHEHUN ISl CBEIEHUS K CTaHJAPTHOMY YPaBHEHHUIO.
Pemenne panyoHanbHbIX, UPPALMOHAIBHBIX, IOKA3aTEIBHBIX U
TPUTOHOMETPUYECKUX YPABHEHHUHN U CUCTEM.

Hcnonp3oBaHue cBOWCTB U IpauKoB GYHKIMI A pelIeHns] ypaBHEHUH.
IToBTOpEHUE OCHOBHBIX IIPUEMOB PELICHUA CUCTEM. PellleHne ypaBHEHUH C
NPUMEHEHHEM BCEX NMPUEMOB (Pa3JIOkKEHUsI HA MHOXKUTENIH, BBEJICHUS
HOBBIX HEU3BECTHBIX, MMOJICTAHOBKH, Tpa)uuecKoro MeTo1a).

Pemenne cucteM ypaBHEHHMH ¢ IPUMEHEHHUEM Pa3IUYHBIX CIIOCOOOB.
O3nakomieHue ¢ OOOIMMU  BONPOCAMHU  pEIIEHUS HEPaBEHCTB U
HCIIO0JIb30BaHUE CBOMCTB U rpadukoB QYHKIHM IPU pELIEHUH U HEPABEHCTB.
PemeHnne HepaBEeHCTB M CHCTEM HEPABEHCTB C NPUMEHEHHEM pPa3INYHBIX
croco0oB.

[IpuMeHeHre MaTeMaTUYECKUX METOI0B [l PELIEHUS COAEPKATEIbHBIX
3a7la4y U3 pa3IMYHBIX 001acTeil HayKu U NpakTUKU. MIHTepnpeTupoBaHue
pEe3yIbTAaTOB C YYETOM PEANbHBIX OTPAHUYCHUN

J1eMEHThl KOMOMHATOPUKH, TEOPHHU BEPOSATHOCTEH M CTATUCTHKHU

OCHOBHBIE TOHATHU
KOMOWHATOPUKHU

N3ydyenne mnpaBuia KOMOMHATOPUKHM U TMPUMEHEHUE TMPHU pElIeHUHU
KOMOWHATOPHBIX 3a/a4.

Penrenne koMOMHATOPHBIX 3a]1a4 METOAOM Tiepedopa U 1Mo MmpaBuiry
YMHOCHHSI.

O3HakoOMJICHHE C  TOHATHSAMH  KOMOWHATOPHUKH:  pPa3MCIICHUSIMHU,
COUYCTaHUAMU, HepeCTaHOBKaMI/I nu q)OpMyJIaMI/I IJId UX BBIYUCIICHUA.
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Obecneuenue u npuMeHeHUue GOpPMyIT Ik BBIYUCICHUS pa3MElIeHUH,
MepEeCTaHOBOK U COYECTAaHUH MPU pelieHu: 3a1ad. O3HaKOMIICHHE C
ouHomoM HeloToHa 1 TpeyronpHukoM [lackass.

Penrenue mpakTH4ecKkuX 3a/1a4 ¢ UCIMOJIb30BAHUEM MOHSATHA U MIPABUI
KOMOHMHATOPHUKH.

DJIEeMEHTHI TEOpUHU
BEPOATHOCTEH

HN3ydyenne  KIaCCHMYECKOTO  OIPENEICHHUS  BEPOATHOCTH,  CBOMCTB
BEPOSATHOCTH, TEOPEMBI O CYMME BEPOATHOCTEN.

PaccmoTpenue npuMepoB BBIYUCIEHUS BEPOSATHOCTEN. Penienue 3anaq Ha
BBIYHMCJICHUE BEPOATHOCTEN COOBITUH.

[IpencraBinenue qaHHBIX
(TabGIUIIBI, UarpaAMMBI,

rpadukm)

O3HakomiIeHHE C  IPEACTaBICHHMEM  YHUCIOBBIX  JAaHHBIX M HX
XapaKTEPUCTUKAMH.

Pemenne mpakTuyeckux 3aja4d Ha 00pabOTKy YUCIOBBIX JAaHHBIX,
BBIUYMCIICHUE UX XaPAKTEPUCTHUK.

I'eomeTpus

[TpsiMble U IIOCKOCTH
POCTPAHCTBE

@opMyJIUpOBKAa M IPHUBEACHHUE [OKA3aTeNbCTB IPU3HAKOB B B3aUMHOIO
pacnonoXeHus NpPsAMBIX M IUIOCKOCTEW. Pacrno3HaBaHume Ha yeprexax u
MOJENAX Pa3IUYHbIX CJIydyaeB B3aUMHOI'O pACIOJIOKEHUS MpAMBIX U
IJIOCKOCTEMN, apryMEHTUPOBAHUE CBOUX CYXKACHUM.

DopmMyIMpOBaHUE ONPEAECICHNUM, TPU3HAKOB U CBOMCTB NapallJICIbHbIX U
MEePNEHIUKYJISIPHBIX INIOCKOCTEH, ABYIPAHHBIX U JUHEUHBIX YIJIOB.
BeinonHeHue noCTpOCHUS YIJIOB MEXAY NMPSMBIMU, IIPSIMOU U IIOCKOCTBIO,
MEXKIY IIOCKOCTSIMU 110 ONMMCAHUIO U PACIIO3HABAHUE UX HA MOJEIAX.
[IpuMeHeHne NPU3HAKOB U CBOWCTB PACIOJIOKEHUS MPSIMBIX U MIIOCKOCTEHN
IIpYU PELICHUU 3a1a4.

N300paxenne Ha pUCYHKaXx M  KOHCTPYHpPOBaHHME Ha  MOJENAX
NEPHIEHAUKYJISPOB M HAKIOHHBIX K IUIOCKOCTH, NPSIMBIX, HapajlIeIbHbBIX
MJIOCKOCTEN, YIVIOB MEXJIy HpsAMOM M IUIOCKOCTbIO U 00OCHOBaHUE
IIOCTPOEHHS.

Pemenue 3aau Ha BbIYMCIIEHHE T€OMETPUUECKUX BeIUUUH. ONUChIBaHUE
pacCTOSHUS OT TOYKHU J10 TUIOCKOCTH, OT MPSIMOU 10 TIIIOCKOCTH, MEXIY
IUIOCKOCTSIMH, MEXAY CKPEIIUBAIOIKUMUCS NIPAMBIMHU, MEXKIY
MPOU3BOJIbHBIMU (PUTYpaMu B MPOCTPAHCTRE.

dopMyIHpOBaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX
(Teopem cyuiecTBOBaHUs, cBOicTBa). M300pakeHne Ha yepTexax u
MOJIENISIX PACCTOSIHUS U 000CHOBaHUE CBOUX CyxaeHuil. OnpeaeneHue
BBIYUCJICHUE PACCTOSHUN B IpocTpancTBe. [Ipumenenne popmyi u Teopem
IUIAHUMETPHUM JJIs PELICHUS 3a1a4.

Os3HakOMJIEHHE C TOHATHUEM IAPAJUIEIBHOIO IPOECKTUPOBAHUA MU €TI0
cporictBamu. DopMylMpoBaHME TEOPEMBbl O TJIOMIAAXW OPTOTOHAIBHOMN
MIPOEKIUA MHOTOYTOJIbHUKA.

[IpuMeHeHnue Teopuu s 0OOCHOBAHUS MMOCTPOCHUN U BBIYUCICHUH.
ApryMeHTUPOBAaHHE CBOMX CYKIACHUU O B3AMMHOM PACIIOJIOKECHUU
MPOCTPAHCTBEHHBIX QUTYD.
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MHororpaHHuKH1

Onucanue ¥ XapaKTE€PUCTHUKA PAa3IUYHBIX BUJIOB MHOIOTPAHHUKOB,
[IepeUYUCIICHUE UX JIEMEHTOB U CBOMCTB. M300pa’keHre MHOTOIPAaHHUKOB U
BBIIIOJIHEHUE [TOCTPOCHUS Ha N300paKEHUSIX U MOJEIAX MHOTOIPaHHUKOB.
Brruncnenue JIMHEHHBIX 3JIEMEHTOB U YIJTI0B B IPOCTPAHCTBEHHBIX
KOH(QUTYpanusX, apryMEHTUPOBAHUU CBOUX CYXKJCHUH.

XapakTepuCTHUKA U H300paKeHHE CEYCHUsI, Pa3BEPTKH MHOTOTPAHHUKOB,
BBIYMCJICHHE IUIOIIAael ToBepXHOCTEN. [locTpoeHne npocTeNnx ce4eHn
KyOa, npusmsl, mupamuasl. [IpumMenenune GpakToB U CBEACHUN U3
miaaHuMeTpun. O3HaKOMIIEHHUE C BUAAMU CUMMETPHUU B IIPOCTPAHCTBE,
dbopMyIupOBaHUE ONPEICICHUI U CBONCTB. XapaKTePUCTHKA CHUMMETPUU
TEJI BpallleHUs U MHOTOI'PaHHUKOB. [IpuMeHeHne CBONCTB CUMMETPUH IIPU
peuieHuu 3aaad. Mcnosip3oBaHnue NpUOOPETEHHBIX 3HAHUM A1
HCCIIEIOBAHUS U MOJEIUPOBAHUs HECIOXKHBIX 3a7a4.

N300pakeHrne OCHOBHBIX MHOTOIPAHHUKOB M BBITIOJIHEHHH PHCYHKOB IO
YCJIOBHUSIM 3a7a4.

Tesa u MOBEpXHOCTH
BpalleHus

O3HakomieHHEe C BUJAMU Tel BpallleHus, (QopMyJIHpOBaHUE HX
ONpeAesICHU U CBOWCTB.

dopMyIHpOBAHUE TEOPEM O CEYEHUM IIapa IJIOCKOCTBIO U IIOCKOCTH,
KacaTelbHOH K cdepe.

XapaKkTepUCTUKA U U300pakeHUE Tel BpallleHUs, UX Pa3BEPTKHU, CEUCHUS.
Pemenue 3aau Ha TOCTPOEHUE CEYEHUM, BHIYUCICHHUE JTUH,

paccTosiHUM, yrioB, miomaneii. [I[poBeneHne nokazaTeabHBIX pPacCyXICHUI
MpU pelIeHUH 3a]ad.

[IpumeHeHne CBOMCTB CUMMETPUHU MPH PEIISHUH 3a/1ad Ha Tella BpalleHus,
KOMOMHAIIHIO TeJl.

N300pakeHne OCHOBHBIX KPYTJIBIX T€J U BHITIOJHEHUE PUCYHKA 110 YCIOBHUIO
3aJa4d

HN3mepenus B

reOMETpUU

O3HakoMJIeHUE C MOHATHSAMU IJIOIIAAN 00beMa, aKCHOMAaMHU U CBOMCTBaMH.
Pemenne 3aay Ha BBIYUCIICHUE MJI0IAeH MIIOCKUX QUTYDP C TPUMEHEHUEM
COOTBETCTBYIOHIUX (GOpMYyT U (PaKTOB U3 NIAHUMETPHUU.

N3ydyenne TeopeM O BBIYMCIEHMHM OOBEMOB MPOCTPAHCTBEHHBIX TeEII,
pelieHue 3aja4y Ha NpuMeHeHue GopMyJ1 BEIUMCIEHUSI 00bEMOB.

N3yuenue hopMys 1iisi BEIYMCICHUS TUIOMIAEH MOBEPXHOCTEN
MHOTOTPaHHUKOB U Te€J BpAIllCHUS.

O3HakoMJIEHHE C METOJIOM BBIYMCIIEHHUS MJIOIIaAN MOBEPXHOCTH CPEPHI.
Pemenue 3aau Ha BBIYMCIIEHUE IIJIOIIAAEH TIOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJl.

KOOpI[I/IHaTLI H BCKTOPBI

O3HakoMIIEHHE C MOHATUEM BeKTOpa. M3yueHne n1eKkapTOBOM CUCTE MBI
KOOPAMHAT B IPOCTPAHCTBE, IOCTPOCHHUE MO 3aJaHHBIM KOOPAUHATAM TOUYEK
U IUIOCKOCTEH, HAXOXKJACHHUE KOOPAUHAT TOYEK.

HaxosxxeHue ypoBHEH OKpYKHOCTH, cepbl, MI0CKOCTU. Briuncnenue
PaCCTOSHUN MEXAY TOYKAMU.

N3ydenue CBONMCTB BEKTOPHBIX BEJIWYMH, IIPABUI PA3JI0KEHUS BEKTOPOB B
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TPEXMEPHOM MPOCTPAHCTBE, MPABHJI HAXOXKICHHUS KOOPAUHAT BEKTOpa B
MIPOCTPAHCTBE, IPABUIJI IEHCTBUI C BEKTOPAMU, 33JaHHBIMU KOOPJAUHATAMMU.
[IpuMeHeHne TeopuM NpU PELICHUM 3a7ad Ha JEHUCTBUS C BEKTOpPaMH.
N3yuenue cKaIsIpHOrO NHPOU3BEAECHHS BEKTOPOB, BEKTOPHOI'O YpPAaBHEHUS
NpsAIMOM M TJIOCKOCTH. lIpuMeHeHue Teopuu nOpu pEUIEHWM 3aJa4 Ha
JNENCTBUA C BEKTOPAMHU, KOOPAUHATHBIA METOJ, NIPUMEHEHUE BEKTOPOB IS
BBIYMCJICHUS BEJIMYMUH YTJIOB U PACCTOSHUM.

O3HakoMIJIEHHE C 10KA3aTEIbCTBAMHU TEOPEM CTEPEOMETPUH O B3AUMHOM
PACIIOJIOKEHUHU MPSIMBIX U MJIOCKOCTEN ¢ UCIOJIb30BAHUEM BEKTOPOB.
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y‘leﬁHO'MeTOJII/I‘leCKOC H MaTePUHATBHO-TEXHUIECCKOEC o0ecrneueHune NnmporpamMmmal yqeﬁﬂoﬁ
AUCHHUIIIMHBI «MartemaTHKa»

OcHoBaHME TpoOrpaMMbl y4eOHOM ITUCHUIUIMHBI «MareMaTtuka» MpearnojaraeT Hajludhe B
npodeccnoHabHOM ~ 00pa30BaTENIbHONW  OpPraHW3alUH, pealusyloleil  o0pa3oBaTeIbHYIO
nporpaMmy cpeanero oomiero odpasoBanus B npenenax ocsoenuss OIIOIT CITO na 6a3e 0CHOBHOTO
obmero oOpa3oBaHus, yueOHOTO KaOWHETa, B KOTOPOM HMEETCS BO3MOXHOCTH O0ECIEYUTH
oOyuaromuMcsi CcBOOOAHBIN agocTyn B MHTepHeT BO BpeMs YueOHOTO 3aHATHS U IEPHO
BHEY4YEeOHOH 1eATETHLHOCTH.

[Tomemenne kabuHera ynoBieTBopsieT TpeboBaHusiM CaHUTAPHO-IIUAEMHUOIOIHYECKUX
npasui 1 HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) ocHaiieHO TUIIOBBIM 000pYy/10BaHUEM, YKa3aHHBIM B
HACTOALIUX TPEeOOBAHUSAX, B TOM YHUCIIE CIECUUATH3UPOBAHHON yuyeOHOW JUTEpaTypol M CpelCcTBaMU
00y4eHus1, JOCTATOYHBIMU ISl BHIIOJIHEHUSI TPEOOBAHUM K YPOBHIO ITOATOTOBKU O0yYarOIIUXCS.

B xaOunere m0mxHO OBITH MYJIbTUMEAHITHOE O0OpYyIOBaHHE, MOCPEACTBOM KOTOPOTO
Y4aCTHUKU 00pa3oBaTeIbHOrO Ipolecca MOTYT IPOCMaTpuBaTh BU3YAIbHYI0 HH(OpMAIUIO IO
MaTeMaTHKe, CO3/1aBaTh MPE3EHTAIUH, BUICOMATEPUaIbl, UHbIE JOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOTO M MaTePHUATLHO-TEXHUYECKOTO O00ECHEeUeHUs MPOrpaMMbl
y4eOHON AUCHUIUTUHBI «MaTeMaTuKay» BXOJSAT:

- MHOTO()YHKIIMOHAIBbHBIN KOMILIEKC MPerogaBaTes;

- HarJSAHBIE TOCOOUS (KOMIUIEKTHI Yy4eOHBIX TaOIHIl, IJIaKaTOB, MOPTPETOB
BBIIAIOIINXCS yUEHBIX-MaTEMaTUKOB U JP.);

- UH(pOPMALMOHHO-KOMMYHHKAIIMOHHBIE CPE/ICTBA;

- 9KPaHHO-3BYKOBBIE TTOCOOUS;

- KOMIUIEKT TEXHUYECKOM TOKYMEHTAalluM, B TOM YHCJIe TAacopTa Ha CPEJICTBA
o0y4deHusl, THCTPYKIUH 110 UX UCIOJIb30BAHUIO U TEXHUKE O€30MacCHOCTH;

- OubmMoTeuHbI HOHI.

B 6ubnuoteunbiii ¢ona BXoasT ydeOHUKH, ydeOHO-meroauueckue KoMiuiekTol (YMK),
o0ecreynBaIMe OCBOEHHE HWHTETPUPOBAHHON y4eOHOW aucHUIUIMHBI  «OOIIecTBO3HAHUEY,
PEKOMEH/JIOBAHHbIE WM  JOMyLIEHHbIE JJ  MCIONb30BaHUS B  NpO(eCcCHOHAIbHBIX
o0pa3oBaTeNbHBIX OpraHMU3aIMAX, PeaNU3YIOMUX OO0pa30BaTENbHYI0 MPOTPAMMYy CpPEIHErO
obmero oopazoBanus B nipeaenax ocsoenus OIIOIT CITIO na 6a3e ocHOBHOTO 001IIeT0 00pa30BaHMS.

bubnunoreuynsiit ¢GOHI MOMOTHEH DSHIUKIONEAUSIMHU, CIPABOYHUKAMH, HAYYHOW U HAydHO-
MOMYJISIPHOW U APYTOM JINTEPATYpPOM 110 MaTEMATHKE.

B mpomecce ocBoeHus mporpamMMmbl y4eOHOM NMCHUIUIUHBI «MaTeMaThka» CTYJIEHTHI
UMEIOT BO3MOXKHOCTb JIOCTylla K OJJIEKTPOHHBIM y4eOHBIM MaTepHajamM 10 MaTeMaTHKe,
UMEIOIUMCS B CBOOOJHOM JocTyne B ceTd MHTepHEeT (2JIEKTPOHHBIM KHHUIaM, IMPaKTHKyMam,
TectaM, matepuanam EI'D u ap.).
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I'yces B.A., I'puroppe C.I'., HMBoarmna CB. Marematuka a1 npodeccuid u
CHENUATIbHOCTEH COIMAIbHO-3KOHOMUUYECKOTO Npopuis: y4eOHMK s CTYyHd. YYpexXKICHUH
cpen.npod.odpazoBanus. - M.2018.

Komsrun FO.M., Tkauea M.B., ®enopoBa H.E. u nap. Maremartuka: anrebpa u Havaia
MaTeMaTUYECKOro aHanu3a. Anredpa U Hayana MaTeMaTH4YecKoro aHanu3a (0a30BbIi U yriyOneHHBIN
ypoBHH). 10 kmacc/ mox pen. A.b. Xwxkuenko. - M., 2018.
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ypoBHH). 11 kmace/ mox pea. A.b. XKwkuenko. - M., 2019.

JJis npenonaBartesen

®enepanbHblif 3ak0H 0T 29.12.2012 Ne 273-®D3 «O6 obpazoBanuu B Poccuiickoit deneparymy.

ITpuka3 MunuctepcrBa obpazoBanus U Hayku P® ot 17.05.2012 Ne 413 «O6 yTBepxkaeHUHU
dbenepanrbHOTO TOCYIAapCTBEHHOTO O0pa30BaTEIbHOTO CTaHJAapTa CpeaHero (MojaHOoro) oOIIero
00pa3oBaHUsD.

[Tpuka3z MunobpHayku Poccun ot 29.12.2014 Ne 1645 «O BHecenun usmenenuit B IIpukas
MunuctepctBa obpaszoBanus W Hayku Poccuiickoit denepanmuu ot 17.05.2012 Ne 413 «O06
YTBEpKJIEHUH (hefepalbHOTO TOCYJAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEAHEro (IOJIHOTO)
o011ero 00pa3oBaHuUsy.

[Tucemo J[lemapTramMeHTa TrOCYIapCTBEHHOW IMOJHTUKHA B cdepe MOATOTOBKH pabounx
kaapos u JAT1O MunucrepctBa obpasoBanus 1 Hayku P® ot 17.03.2015 Ne
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06-259 «PexoMeHmanMu MO OpPraHHU3AIMK TOJIYUYEHUS CPEIHEro Oo0IIero oOpa3oBaHHs B MpeAenax
OCBOEHHUSI 00pa3oBaTeNbHBIX MPOrpaMM CpeIHero MnpodeccuoHaNbHOrO oO0pa3oBaHUs Ha 0Oasze
OCHOBHOTO oO0mero o0pa3oBaHus € ydeToM TpeOoBaHUN (QeaepaabHbIX TOCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHAAPTOB U MOJIydyaemMoill mpodeccuud WM CHEUAIBHOCTH CpPETHEro
npo(hecCHOHATLHOTO 00Pa30BaAHUSY.
bammvakos M.M. Marematuka: kH. qyis npenogaBatens: meto.mocodue. - M., 2019.
bammmakos M.U., I{piranos 111.1. MeToaudeckoe nocobue s noarotopku k EI'D.-M, 2021.
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www.fcior.edu.ru (MupopMannoHHbie, TPEHUPOBOYHBIC U KOHTPOJILHBIC MATEPUAIIbI).
www, school-collection.edu.ru (Eaunas komiekuus mudpoBbsix 00pa3oBaTeIbHBIX

pecypcoB).
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