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[Iporpamma o01e00pa3oBaTENLHOIO y4eOHOr0 MpEeAMETa MpeJHa3HauYeHa IS
u3y4deHus: B mpodeccuoHaNbHBIX 00pa3zoBarenbHbix opranuzanusax CIIO, peanusy-
IOIKUX 00pa3oBaTe/IbHYIO MPOrpaMMy CpeaHero oOIIero oOpa3oBaHHsS B Ipejenax
OCBOCHHMsI OCHOBHOM TpodeccruonanbHoi oopazoBatenbHor mporpammbl CITO (OOIT
CIIO) Ha 6a3e ocHOBHOTO 001Ier0 00pa30BaHMUs.

[Tporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpegnero obiero
00pa30BaHUsl, IPEIBIBISIEMBIX K CTPYKTYpPE, COJIEP’KaHUIO U PE3yJIbTaTaM OCBOCHUS
y4eOHOro mpeamMeTa, ¢ yuéToM TpeboBaHui (eepaibHOro rocyJapcTBEHHOTO o0pa-
30BaTEJIBHOTO CTaHAPTA MO MOJTy4yaeMon Mpodecunu/CneualbHOCTH CPEIHETO MPO-
(dheccroHaIbHOTO 00pa30BaHUSI.

Pabouas nporpamMma OTHOCUTCSL K 00111€00pa30BaTebHbBIM YYeOHBIM MpeaMe-

tam (OVYII). IIporpamma npemycMaTpuBaeT IpOBEACHUE YPOKOB.

Bup yueOHOM 1eATeJIbHOCTH Oo0bem ya-
COB
O0BéM o0pa3oBaTe/IbHOM MPOrpaMMbl Y4e0OHOT 0 MpeaMeTa, 172
BCEro
O0béM padoThl 00YYAKOIIMXCH BO B3aUMOAEHCTBUH ¢ Mpenoaa- 142

BaTeJIEM, BCCI'0

B TOM YHUCIJIC.




Buja yueOHOM 1eATeJIbHOCTH Oo0bem ya-

COB

YPOKH 72

IIPAKTUYECKUE 3aHATUS 55

CEMMHAPBI 13

KOHCYJIbTallUU 2

IPOMEKYTOYHAas arrecTanus, B Gopme — sk3amena (1 cemectp) 6

IPOMEKYTOUHAs aTTecTanus, B Gopme — sk3amena (2 cemectp) 6

CamocTosiTesibHasi paboTa o0y4yaronierocsi (Bcero) 18

1 cemecmp

O0bém oOpa3zoBaTe/IbHOM NPOrpaMMbl Y4eOHOrO0 MpeaMeTa, 76

BCero

O0bémM padoThI 00yYaOIIUXCS BO B3aMMO/IEHCTBUM C MPenoaa- 62

BaTeJieM, BCero

B TOM YHCJIE:

YPOKH 36

MTPAKTUYECKNE 3aHITUS 23

CEMUHAPBI 2

KOHCYJIbTALlUU 1

IPOMEXKYTOUHAs aTTecTalus, B hopMe — IK3aMeHa 6

CamocrosiTeibHas paboTa o0yuawiierocs (Bcero) 8

2 cemecmp

O0bém oOpa3oBaTe/IbHOM NPOrpaMMbl Y4eOHOrO INpeaMera, %

BCEro

O0BéM padoThHI 00yHYaOIIUXCSl BO B3AaMMO/IEHCTBUM C MPenoaa- 80

BaTeJieM, BCero

B TOM YHCJIE:

YPOKH 36

IIPAKTUYECKUE 3aHIATUS 32

CEMUHAPBI 11

KOHCYJIbTallUU 1

IPOME)KYTOUHAs aTTecTalus, B hopMe — HIK3aMeHa 6

CamocrosiTesqibHasi padoTa odyyawuerocs (Bcero) 10

OcBoenue coaepkaHus y4eOHOro mpeaMeTa 00ecrednBaeT JOCTHKEHHE 00Y-
YAIONIUMUCS TUYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX PE3YJIHbTATOB B COOTBET-
ctBuu ¢ TpedoBanusmMu GI'OC cpennero odiero oOpa3oBaHus.

B nporpamme mpuBoasSITCS: 00J1acTh TPUMEHEHUS POTPAMMBI, MECTO TIpEeIMe-
Ta B CTPYKTYpE OCHOBHOW MpodeCCHOHAIbHOW 00pa3oBaTENbHON MPOrpaMMEI, at-

TeCTAauW NpEAMETA, KOJIMYCCTBO YaCOB HAa OCBOCHHC IMPOIrpaMMBbl ITpEAMCETA, IJIaHU-



pyeMble pe3yJbTaThl OCBOEHUSI y4eOHOTo mpeameTa (JUYHOCTHBIE pe3yibTaThl, Me-
TarpeJIMETHBIC PE3YJIbTAThI, MPEIMETHBIE PE3yJbTaThl), COJAEPKAHHE U TeMaTHUYe-
CKO€ IUIaHUPOBaHUE yuyeOHOro npeamera (00beM y4eOHOro mpeaMeTa U BUJIbI y4eo-
HOM JIeATeNTLHOCTH, COJEp)KaHne y4eOHOTO MpeaMeTa, TEMaTUYECKOe TUTAHUPOBAHUE
y4eOHOro mpeameTa), YCJIOBUs pealiu3allud y4eOHOoTro npeamera (TpeOoBaHUs K MU-
HUMAJIbHOMY MaTepUalibHO-TEXHUYECKOMY 00ecrneueHut0, nHPopMalmoHHoe 0bec-
neyeHnue oOydeHHsl, UCTIOIb30BaHNE B 00pa30BaTEILHOM MPOIECCEe aKTUBHBIX U HH-
TEPaKTUBHBIX (DOPM IPOBEACHUS 3aHITHH), MPOBEPKA PE3yIbTATOB OCBOCHUS yueO-
HOTO TpeaMeTa, (HOHJ OIEHOYHBIX CPEJCTB MPOMEXKYTOYHOW aTTeCTAIlMi y4eOHOTO
MpEeIMETA).

Coaep:xxanue y4eOHOro MmaTepuaJia:

Maremarrnka B HayKe, TEXHUKE, JKOHOMHUKE U IMPAKTUYECKOU JIESITEIbHOCTH.
MaremaTrka B MMOBCEIHEBHOM KU3HU. Te€OpeTHUYECKAs U MPUKIAIHAS COCTABISAIOLIAS
MaTreMaTuku. MaremMaTtuka B MPO(ECCHOHAIBHON NEATEIbHOCTH (TEXHUYECKOU U
rymManuTapHoil). [[ppamHHO-CIIeACTBEHHBIE CBSI3U, TICUXOJIOTUS U IPYTHE.

PazButue noustusa o uucie. Llensie n panumoHanbHbie yncia. Mictopus ducna.
PazButre nonstus uncna. MHOXeCTBa LIENbIX U PALIMOHAIBHBIX YUCEIL. [Ipu-
ONMMKEHHOE 3HAYEHUE BEIMYMHBI U TOTPEIIHOCTH NPUOMMKeHUus. To4YHbIE U TMpU-
OonmmxénHble yncna. OkpyrieHue. AOCOMIOTHAS NOTPEMIHOCTb.

Kowmmnekcupie uncna. [Torstue komriekcHoro urcnia. Anredpandeckas opma
KOMILUIEKCHOTO yucia. JIeHCTBUS ¢ KOMIUIEKCHBIMU YUCIIAMU.

Kopnu, crenenn u norapudmel. Kopau u crenenn. Kopau u crenenu ¢ Haty-
paJbHBIM IOKa3aTeleM U UX cBoicTBa. CTENEHU ¢ LeNbIM noka3aresieM. CTENeHu C
pauroHanbHbIM NoKa3aresieM. ColicTBa creneHeil. Kopuu n-crenenu. Boiuucienue
Y CPaBHEHHE KOPHEU. BBINOJIHEHNE PACUETOB 3HAYEHUN CO CTEIIEHSMMU.

Jlorapudm. Omnpenenenune norapudma. HarypanbHble M JeCATUYHBIC JOTra-
pu¢mMmbl. CBoiicTBa JorapupmoB. OCHOBHOE Jorapugmuueckoe ToxaectBo. Ilepexon
K HOBOMY OCcHOBaHHUI0. [IpeobpazoBanue morapuMuIecKiuxX BoIpaKCHH.

[IpeoOpa3zoBaHue palMOHAIBHBIX BhIpaxkeHUi. [IpeoOpa3oBaHue panuoHalb-

HbIX ypaBHeHMil. [IpeoOpazoBanue neHCTBUTENbHBIX BbIpakeHuil. [IpeoOpa3zoBanue



MppalMoOHATBHBIX BeIpakeHu. [IpeoOpa3zoBanue cTeneHHbIX BhIpakeHui. [Ipeodpa-
30BaHHE NOKA3aTEIIbHBIX BbIPAXKECHUM.

OcHoBbl TpuroHomerpuu. (OCHOBHBIE TPUTOHOMETPUYECKHE TOKIECTBA.l.
Pagnannas mepa yrna. OmnpeneneHne OCHOBHBIX TPUTOHOMETPUYECKUX (DYHKIIUH.
OCHOBHBIE TPUTOHOMETPHUYECKUE TOXAECTBA. POPMYJIBI NBOMHBIX M IOJOBUHHBIX
yriioB. CMHYC M KOCUHYC IBOWHOrO yria. @opmyinsl monoBuHHOTO yria. Onpenene-
HUE OOpaTHBIX TPUTOHOMETpUYECKUX (QYyHKIMU. OnpeneseHue apkCuHyca, apKKOCH-
HyCa, apKTaHT'€HCa U apKKOTaHreHca ynciia. Permenne TpuroHoMeTpUIeCKuX ypaBHe-
HUW. PelieHne npocTenmmx TPUTOHOMETPUUYECKHUX YpPaBHEHHU. TpuroHomerpuue-
CKUE ypaBHEHMsI U criocoObl ux pemieHus. [Ipocrelinme TpuroHoMeTpuueckue Hepa-
BeHCTBA. [IOHATHME TPUTOHOMETPHYECKOTO HEPABEHCTBA. MeTonpl pemieHus Hepa-
BEHCTB.

®yHkuu, ux cpoiictBa U rpaduku. OyHkuus, nonsarue Qynkuuu. O6nacTb
omnpenenieHre U obnacte 3HaueHud. ['padux ¢pynkuuu. CroiictBa ¢ynkiuu. Mccie-
noBaHue (QYHKUIUNA dJIEeMEHTapHbIMU criocobamu. [IpoMexyTku Bo3pacTaHus U yObI-
BaHus. Hanbombiee u HaumeHnpiiee 3HaueHus: GyHkiuu. OOpatHbie Qynkiuu. [lo-
Hatue oOpatHod (Qyskiuu. CpoiictBa. ['paduku. Cnoxnas dynkuusa. I[lonsrue
cinoxHoi ¢pynkuuu. [lapannenbHsiii mepeHoc u cummeTpus rpaduxkoB Gynkimii. [1a-
pajuienbHblil nepeHoc rpadgukoB GyHKIuA. CUMMETpPUSI OTHOCUTEIHHO OCEH KOOPAH -
HaT, Havana koopauHat. [IpeoOpa3oBanue rpadukoB ¢Gyuknmii. PacTspkenne u cxa-
Tue TpadukoB QyHKIUN BAOJIb oceil koopauHaT. CHMMETpUsT OTHOCUTEIBLHO MPSIMOM
y = X. Tpuronomerpuueckue GyHKUUUA. TpUroHOMETpUYECKHE (PYHKLIMU CUHYC, KO-
CUHYC, TaHTeHC U KoTaHreHc. CBoicTBa PpyHKIMI 1 ux rpaduku. OOpaTHbIE TPUTO-
HoMeTpuueckre pyHkiuu. CBolcTBa PYyHKIUN U UX TPAPUKH.

YpaBHEHHUs, HEPABEHCTBA U UX cucTeMbl. OCHOBHbIE MOHATHUS 00 YpaBHEHMSIX,
HEpPABEHCTBAaX M UX CHUCTEMax. PaBHOCWIBHOCTh ypaBHEHHUW U HEpPaBEHCTB. Panmo-
HaJbHBIE YPAaBHEHUS M METOAbl uX pemeHus. Teopema bedy. OCHOBHBIE NPUEMBI
pELICHNs] HEpaBEHCTB. PellleHne JIMHEWHBIX HEPABEHCTB. AJTOPUTM pPELICHHs Hepa-

BEHCTB BBIILIE IEPBOM CTETIEHU U JPOOHOPALIMOHATIBHBIX HEPABEHCTB.



Meton unTepBanoB. PeleHue HepaBEHCTB BBIIIE MEPBOI CTENEHU U TPOOHO-
palMOHAJIbHBIX HEPAaBEHCTB METOJOM HHTEpBAIOB. MppanuoHanabHbIE ypaBHEHMUS.
[loHATHE MppanMOHAIBHOTO ypaBHeHUA. MeTtonbl pemenus. [lokazarenbHble ypaBHe-
Hus. OmnpeneneHre U CIOCOObI pelIeHHs MOKa3aTelnbHbIX ypaBHeHMH. [loka3aTens-
Hble HepaBeHCTBa. [loka3zaTenbHbIe HEPABEHCTBA U CIIOCOOBI UX PEIICHHUS.

Jlorapudmuueckue ypaBHeHus. OmnpenesieHHEe U CIOCOObI pEIICHUs Jiora-
pudmMuueckux ypaBHenuil. Jlorapupmuueckue HepaBeHcTBa. OnpeieieHne U Croco-
Obl pereHust TorapupMUIECKUX HEPABEHCTB.

Hayaa matematuueckoro ananusa. YuciioBble nocienoBaTesnbHocT. Onpene-
JIEHHE YHUCIIOBOM mnocneaoBarenbHOCTH. CrocoObl 3alaHuss U CBOWCTBA IOCIIEIO-
BaTeabHOCTEN. beckoHeuHo yObIBaromas reomerpuueckas nporpeccus. Ilonstue o
IIpEEIIe MOCIEeI0BATEIbHOCTH.

[Ipenen dyukuuu. [Moustue npenena GyHKIUNA B TOUKE U €T0 TEOMETPUUECKUN
cMbic1. beckoHeuHOo Mainble (QYHKIMM W UX CBOMCTBAa. beckoHeyHO OOJbIINe
¢bynkuuu. CyniecTBoBaHUE Mpejiera MOHOTOHHON OrpaHMYEeHHON MOCe0BaTeIbHO-
ctu. HenpepsiBHocTh GyHKkuuu. [lonstre HenpepsiBHOCTH QyHKIMU. VccnenoBanue
Ha HenpepbIBHOCTh. OmnpeneneHue Toyek paspbiBa QpyHkuuu. Knaccuduxamus pas-
pbIBOB. OmnpeneneHrue aCUMMOTOTHL. ACUMITOTHI TOPU30HTAJIbHBIEC, BEPTUKAJIBHBIE U
HaxsoHHbIE. [Ipon3BoanHas. 3agava, npuBOAAIIAs K MMOHATHIO MPOM3BOAHONU. Onpene-
aenue. CBsizb MeXay IuddepeHIpyeMocTbi0 U HENpepbIBHOCTHIO. Dusnueckuii
CMBICII TPOM3BOAHOU. ['‘eoMeTpuyeckuil CMbICI NOpOoU3BOAHONU. IIpoumsBogHbIe
AJIEMEHTAPHBIX (QYHKIIUH. Haxoxaenue mpous3BOJHON C MOMOIIBIO TAOIUIIBI.
[IpaBuina HaxoxaeHHe MPOU3BOAHON. [Ipon3BOIHAS TPUTOHOMETPUUECKUX (DYHKIIHIA.

Omnpenenenue 3kcTpeMyMoB QyHkiuu. HeoOxonuMble ycnoBusi CyliecTBOBA-
HUS DKCTPEMYMOB. JlocTaTOYHBIE yCIIOBUS CYILECTBOBAaHUA SKCTpeMyMoB. Haxoxne-
HHE SKCTPEMYyMa C IIOMOIIBIO BTOPON TPOU3BOJHOM.

[TonHoe uccnenoBanue GpyHkuuu. Cxema MOITHOrO UCCIEeN0BaHUuA (QYHKLIHU C
noMmouibio npousBoAHor. MccnenoBanue QyHkunyn Ha Bo3pacTaHue U yObIBaHHE C
MOMOIIBI0 TIpou3BoHOU. MccnenoBanue (yHKIIMM Ha JKCTPEMYMBI C TOMOIIBIO

npousBojHou. Jluddepenunan u mnepBooOpaszHas Qysnkuuu. Juddepeniman



GyHKIIMM U €ro TeoMeTpudeckuil cMmbici. OmpeaeneHrne mepBooOpa3Hoil (yHKIUU.
Teopema o nepBooOpazubix. Heonpenenéuusiit uaterpan. OCHOBHbBIE TOHSTHS, OTIpe-
JIEJICHHS], CBOMCTBA. DJIEMEHThl KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEN U MaTeMAaTH-
4ecKoi cratucTuku. OCHOBHBIC TTOHATHSI KOMOMHATOPUKUA. OCHOBHBIC TIOHATHSI KOM-
OMHATOPUKHU.

OcHoBHBIE MOHATUSL TeopuU BeposiTHOcTeld. CoObiTHe. BeposiTHOCTh COOBITHS.
OcHOBHBIEC MOHATHUS MaTeMaTUYeCKOW craTucTuku. [IpeacTaBienue naHHbIX (TaOIH-
1bl, TUarpaMmsbl, Tpaduku). ['eHepaibHast COBOKYITHOCTh, BRIOOpKA.

Koopannate! u Bexktopsl. KoopauHatsl TOUKM B pocTpaHcTBe.  [IpsMoyromns-
Hasi CUCTEMAa KOOPJAMHAT B IIPOCTpPAaHCTBE. BEKTOPHI U AEUCTBUSA C BEKTOpaMu. BekTo-
pel. Monyne BekTtopa. PaBencTBa BekTopoB. KoopamHatel Bekropa. Pa3noxxeHnne Bek-
Topa 1o BekTopaMm Oa3zuca. CkalsipHOe MpOU3BeACHUE BEKTOPOB. OnpeaeieHus: cKa-
JIIPHOTO MPOU3BEAEHUS BEKTOPOB. YTOJI MEXKIYy BEKTOpamu. PelreHne 3a1a4y Ha Bce
JNEUCTBUS C BEKTOpamu. lcronb30BaHME KOOpPAMHAT M BEKTOPOB IPHU PELICHUH
MaTeMaTUYECKNX U NMPUKIAAHbIX 3a7a4. [IpsMble U MIIOCKOCTU B MPOCTPAHCTBE. AK-
CUOMBI CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUH, CIEACTBUS U3 aKCHOM. B3amMHoe
PacCIOJIOKEHUE TPSMBIX B IPOCTpaHCTBE. [lapaiyienbHOCTh MPSMOW M IUIOCKOCTH.
Ornpenenenue, NpU3HAK U CBOKWCTBA NMAPaLIEIbBHOCTH IIOCKOCTEM.

[lepnieHuKyssip B mpocTpaHcTBe. llepneHanKyIApHOCTh NPSIMOM M IUIOCKO-
CTU. YTOJ MEXKIY NMPSIMOM U IUIOCKOCThIO. [lepneHauKynspHOCTh miockocTen. JBy-
IPaHHBI Yroi. YToJl MEXAY IUIOCKOCTSAMHU. llepneHauKyIsspHOCTh IBYX IUIOCKO-
creit. IlapannensHoe mnpoekTupoBaHue. ['eomerpuueckue mnpeoOpa3oBaHUs MPO-
ctpaHcTBa. [lapannenbHoe TpoeKTUpPOBaHUE. MHOTOIpaHHUKH, TEJIa U MOBEPXHOCTU
BpaueHus. [lonsitue MHOrorpannuka. [IpaBriibHbIE MHOTOTPAHHUKH.

[Ipusma, [lapannenenunen, [lupamuaa. [Ipamass W HaKIOHHAs NpPU3MA.
[IpaBunbHas mpusma. OrmpezneneHue, BUIbI W CBOWCTBa mapasuienenumnena. Kyo,
cBoiicTBa KyOa. OrmpeneneHre 1 OCHOBHBIE 3JIEMEHThI nupaMubl. [IpaBunbHas nu-
pamuia. Yceu€éHnasa nupamuaa. Tetpasap. CuMMeETpHsi U CEYEHUsI MHOTOTPaHHUKOB.

Hunuuagap u koHyc. OCHOBHBIC MOHATHS U ceueHus. Y ceu€HHbIN koHyc. [llap u coe-

pa.



N3mepenus B reomerpun. [lorstus oopéma. O0bEM 1 ero m3Mmepenne. O0bEM
MHOTOTPaHHUKOB, U 00BEM Ten BpamieHus. Dopmynbl 00bEéMa Ky0a, MPsIMOYTOJIb-
HOTO Tapajuiejenuneaa, Npu3Mel, muinHapa. @opmynbl 00bEMa mUpaMuIIbl U KO-
Hyca. ®opmyibl 00béMa mapa. [Tnomaam moBepXHOCTEH MHOTOTPAHHUKOB U TUTOIIIA-
o Ten BpamieHus. DopMynbl IDIOMANEH MOBEPXHOCTH MHOTOTPAHHUKOB M Tl
BpauieHus. [lonodue te.

Nudopmannonnoe odecnedeHue 00y4eHus :

Anumos, II.A. MartemaTuka: anrebpa W Hayajla MaTeMaTUYECKOr0 aHalu3a,
reomeTpusi. Anrebpa u Hayasia MaTeMaTuueckoro ananuza. 10-11 kmacchl : y4eOHUK :
0a30BbIi U yriryOn€nuslil ypouu / 1. A. AnumoB u 1p. — Mocksa : [IpocBenieHue,
2022. — 463 c. — TekcT : HEMOCPEACTBEHHBIN. *

[Toropenos, A. B. MaremaTuka: anrebpa u Hadajga MaTEMaTHYECKOTO aHAU3a,
reomerpusi. ['eomerpus. 10-11 xmaccel : y4eOHUK : 0a30BBIM W YIIIyOJIEHHBIN
ypoBau / A. B. Iloropenos. — Mocksa : [IpocBemenue, 2022. — 175 c. — Teker : He-
MOCPEICTBEHHBIN. *

Mep3nsxk A.I'. Maremaruka. ['eomerpust. 11 kmacc. Y4eOHHK. yriyOneHHbIN
ypoBenb. DPI'OC. / Mep3nsk A.I'., Homuposckuii J[.A., [TonsxoB B.M. nox pexn.
ITomonsckuii B.E. — Mocksa : IIpoceemenue, 2023. — 256 c. - ISBN: 978-5-09-

103610-7. — TekcT : HEMOCPEACTBEHHBIN. *

* — cootBercTBYeT IIpmkazy MunucrepctBa npocsemieHusi PO or 21 cenrsadps 2022 r.
Ne 858 «O06 yTBepkaeHnu (enepanbHOro MepedHs y4eOHUKOB, JOMYIIEHHBIX K HCTOIH30BAHUIO
NpU  peau3ali MMEIOINX TOCyIapCTBEHHYIO aKKPEIUTAlI0 00pa30BaTeNbHBIX IMPOrpamMM
HAYaJLHOTO OOINEro, OCHOBHOTO OOIIEro, CpeaHero oO0Iero oopa3oBaHUS OpPTaHU3ALUSIMHU, OCY-
HIECTBIISTFOIUME 00pa30BaTEeNbHYIO JCATEIEHOCTh H YCTAHOBJICHUS MPENIEIIEHOTO CPOKA UCTIONB30-
BaHUS UCKITIOYCHHBIX YICOHUKOBY.

Wtor nzyuenust yaueOHOTO IIpeIMETa MPeAyCMaTPUBAET — JK3aMeH.
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