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1. OBIIME ITOJIOKEHUSA

HaCTOHHIaSI nporpaMma COCTaBJIEHA B COOTBCTCTBHU CO CJICAYIOIIMMH HOPMAaTHBHBIMH
JOKYMCHTaMH:

— Ilpukas MunnucrepcTBa o0pasoBaHust u Hayku Poccumiickoit ®eseparuu ot
17.05.2012 Ne 413 «O6 yrBepxkaeHuH (eneparbHOro rocyIapcTBEHHOTO 00pa30BATEeILHOIO
cTaHzapra cpefiHero odmero odpasoBanus» (¢ u3MeHeHusMu ot 12.02.2025);

— Ilpuka3 Munucrepcrsa npocsemtenust PO or 26.06.2025 r. Ne 495 "O6 yTBep:xeHun
(enepanbHoro mepeuHs y4eOHHKOB, JONYIIEHHBIX K HCIOJIB30BAHHIO IpU  peau3aluu
MMEIOIIUX FOCYZapCTBEHHYIO aKKpEIUTALUIO 00pa30BaTeIbHbIX IPOrPaMM HAYAILHOIO OOLIEro,
OCHOBHOI0 0011€ero, cpeaHero o6mero o0pa3oBaHWs OPraHH3ALUAMM, OCYIIECTBISIOMIUMH
00pa3oBaTeNbHYIO JEATETbHOCTh W YCTAHOBIEHHS MPENEIbHOTO CpPOKA MCIOJIB30BAHMS
HCKITIOYCHHBIX Y4eOHHKOB" (C M3MEHCHUSIMH U JoniofaHeHusMu Ne 768 ot 27.10.2025)

— Ilpukas MunucrepcrBa npocseenus: Poccuiickoit ®enepanun ot 18.05.2023 Ne 371
«O6  yrBepkneHnu  (enepalbHOM  00pa3oBaTENBHOW  MPOrpaMMBI  CPEIHEro  OOIIero
obpaszoBanus» (¢ usmeHeHussmu ot 09.10.2024);

BCT}’HHTCJ’IBHOC HCIIBITAHHUE IPOBOAUTCS Ha PYCCKOM SI3BIKE.
BCT}/HI/ITGHBHOG HCIIBITAHUE B I'OJ ITOCTYIIJICHUS CAACTCS OOHOKPATHO.

BerynurensHoe  ucnbITaHue HpPOBOAMTCS B (pOpME TECTUPOBAHHS OYHO MM C
UCIIOJIb30BAHMEM JIMCTAHLIMOHHBIX TEXHOJIOIHH B cilydasX, NpeaycMOTpeHHbIX [IpaBuiamu
npuema.

2. CTPYKTYPA BCTYIIUTEJBHOI'O UCTIBITAHUS

Ha TectupoBanue 1o maremaruke gaercs 60 MUHYT.

3. COAEP)KAHHUE BCTYIIUTEJBHOI'O UCTIBITAHUSI

3.1 Llenblo BCTYNHMTENBHBIX KCIBITAHUHA SBISETCS NPOBEPKA 3HAHMH M yMEHHii
[OCTYIAIOIINX

a) 3HAaHUH TOCTYIIAIOLIHX

- apu(MeTUYeCKUX JNeHCTBHH;

- TOX/JECTBEHHBIX IIpe00pa3OBaHMUii;

- peleHUi ypaBHEHUH H HEPABEHCTB;

- IGHCTBUH ¢ T€OMETPUYECKUMH (PUTYpaMu, KOOPAMHATAMHU U BEKTOPAMHU;
0) YMEHMH TOCTYIAIONIHX:

- IPOM3BOJMTE apU(PMeTHUECKUE NEHCTBHS;

- IPOU3BOJMTH TOXIECTBEHHBIE ITPe0Opa3OBaHusl;

- pelaTh ypaBHEHHUS U HEPABEHCTBA;

- paboTath ¢ QyHKIUSIMHY;

- IPOU3BOJHUTH JEUCTBUS C FeOMETPUYECKUMHU Q)HpraMI/I, KoopauHaTaMU U BEKTOpaMHu,



- HCIIOJIb30BAaTb 3HAHUSA W YMCHHS B HpaKTH‘IeCKOﬁ JESATEIIbHOCTH M IIOBCEOHEBHOM
JKH3HHU.

3.2 TemaTtuueckue pa3acjibl Kypca MaTeMaTHKH, KOTOPbI€ COCTABJIAKT OCHOBY
IK3aMEeHALHOHHBIX 3a/IaHHI:

Auredpa

Kopenp crenenun n>1 u ero csoiictBa. CTeneHb ¢ palMOHAIBHBIM TIOKAa3aTelieM ee
cBoiictBa. [loHsTHEe O cTemeHH ¢ JeHCTBUTENBHBIM ToKasareiaeMm. CBOMCTBA CTEIEHH C
JICUCTBUTEIILHBIM II0KA3aTEJIEM.

Jlorapudm uncna. OcHoBHOE JorapupmMudeckoe ToxaecTBO. JlorapudmM Ipou3BeeHNUS,
YacTHOIO, CTEIICHH; NIEPEX0/l K HOBOMY OCHOBAHUIO. JIECATUYHBINH U HATYpPAIbHBIN JTOrapU(pMEIL,
YUCJIO €.

[IpeoGpasoBanusi NPOCTEHINNX BBIPOKEHHHN, BKIIFOYAIONINX ApHPMETHUECKHE ONEePaIlHH,
a TaK)Ke OIepaIMIO BO3BEIEHHUS B CTEIIEHb U ONEPAIIHIO JIOTapru(pMHPOBAHHS.

CI/IHYC, KOCHMHYC, TAHI'CHC, KOTAaHI'€HC IIPOM3BOJIBHOI'O YyTIJIa. PaIlI/IaHHaH MEpa yrJa.
CHHYC, KOCHUHYC, TAHI'€HC W KOTAHI'€HC 4YHucJa. OCHOBHEBIE TPUTOHOMETPHUYCCKHUE TOXICCTBA.
(DOpMYJIBI IMPpUBCACHUS. CI/IHyC, KOCHHYC U TaHI'€HC CYMMBI U PA3HOCTH IBYX YTJIOB. CI/IHYC u
KOCHHYC JIBOMHOI'O yrijia. CDOpMYJ'IBI IIOJIOBUHHOTI'O yI'Ia.

IIpeobpasoBanusi CyMMBI TPHUIOHOMETPUYECKMX (YHKIMH B [POU3BENCHHE U
NPOM3BEJACHUSI B CyMMYy. BbIpaxkeHHe TPUTOHOMETPHYECKHUX (GYHKIMH uepe3 TaHIEHC
II0JIOBUHHOTO apryMeHTa. [TpeoGpazoBanust IIPOCTEUIINX TPUTOHOMETPHUECKUX
Tpuronomerpuveckue ypaBHeHHs H HepaBeHCTBA. APKCHHYC, apKKOCHHYC, apKTAHI€HC YHCIIA.

OyHKIUH
loustre pynkuuu. O6nacTh OnpeneseH s, MHOKECTBO 3HAYEHUH (DYHKITHH.

I'padpux  pynxiuu. Iloctpoenne rpadukoB (QyHKUMH, 3a7aHHBIX  pasTHYHBIME
ciocobamu. CBoHCTBA (yHKUMI: MOHOTOHHOCTB, YETHOCTH M HEYETHOCTH, IIEPHOJUUHOCTD,
OrpaHHYeHHOCTh. [IpoMexyTku Bo3pacTaHuss W YOBIBaHMSA, HAMOONbIIEe ¥ HANMEHBIIEE
3HA4YCHHS QYHKIHMH, TOUKH SKCTpeMyMa (JIOKAIbHOIO MAKCHMYMa i MHHUMYMa).

Obpatnas gynxuus. O6nacth ompeleseHnss U 00NacTh 3HAYEHHH OGPATHOI byHKIHN.
I"'paduk obparHoit GpyHKIHY.

CrenenHast (QyHKUMS ¢ HaTypalbHBIM IIOKasaTeleM, eé cBolicTBa u  rpaduxk.
BeprukaibHble ¥ rOpM3OHTAIbHEIC acCHUMUOTOTBI rpadukoB. I'paduk  IpOoGHO-IHHEHHBIX
GyHKIHH.

Tpuronomerpuueckre (QyHKIHH, HX CBOMCTBA M IpadHKH; IE€PHOJUYHOCTD, OCHOBHOM

HEPHO/I.

loxasarenbnas dynxims (skcrnonenTa), eé csodcTBa M rpaduk. Jlorapudmuueckas
(ynkuus, e€ coiicTsa u rpadux.

[IpeoGpasoBanus rpadukoB: mapaulesbHBIN IEPEHOC, CHMMETPHSI OTHOCHTENIHHO OCei
KOOpIMHAT ¥ CUMMETPUSI OTHOCHTEIIbHO Havaja KOOPJMHAT, CHMMETPHSI OTHOCHTENLHO TIPSIMOi
Y = X, PacTSDKEHHE U CIKaTHE BJIOJIb OCeH KOOPMHAT.



Hayajia MaTeMaTHY€CKOro aHAJIH3A

[lonarue o npeaeiic mocIiCA0BaTC/IbHOCTH. CYHIGCTBOB&HI/IC nmpenacia MOHOTOHHOM
or paHI/I‘leHHOﬁ IIOCJICAOBATCIILHOCTH. I[J'[I/IHEI OKPY’>KHOCTH U IJIOab Kpyra KakK IIpeIaciibl
rocneoBaTenbHocTed. Beckoneuno y6I>]Ba}OH_Ia$I reoMeTpuyecKas nporpeccus u €€ cymma.

[TonsTre 0 HenpeprIBHOCTH ()YHKIIUH.

[lpousBonnas ¢ysknum, Qusnyeckuif W IeOMETPHYECKHH CMBICH IPOU3BOIHOM.
YpasHenue KacaTenbHoH K rpaduxy ¢pyHkuun. [I[pou3BoaHbIE CyMMBI, PA3HOCTH, TPOU3BENCHHMS,
4acTHOro. [Ipou3BoMHEIE OCHOBHBIX 3JIEMEHTApHBIX (yHKuMHA. [IpiMeHeHHe NPOM3BOAHOM K
HCCIICZIOBaHKI0 (QYHKUME M mocTpoeHnio rpadukos. [IpoumsBoxaHble 06paTHOM (GYHKIHMH 1
CJIOJKHOHU (DYHKIIHH.

Vcrnosib30BaHus NPOM3BOIHON JUIsl HAXOXKIACHHUS HAHMJIYYIIErO PEIIeHUs B MPMKIAIHBIX
3agadax. Haxoxuenue ckopocTH ULt mpolecca, 3aiaHHoro Gopmyioi wiu rpadukom. Bropas
IIPOM3BOHAS U €€ (PU3UIECKUN CMBICIL.

[TepBooOpasnas. OnpeneneHHBI HHTErpajl Kak IUIOMIAIM KPMBOJMHEHHON TpameruH.
®opmyna HetoTona-JleiOnuna.

YpaBHeHHsI H HEPABEHCTBA

Pemenve panuoHabHBIX, HPPAOHATBHBIX, TPUTOHOMETPUUECKHX, I10KA3aTEIbHBIX,
norapu(pMUIECKUX YPaBHEHHI U HEPABEHCTB, HX cHCTeM. PeleHue cucteM ypaBHEHMI ¢ ABYMSs
HEHU3BECTHBIMH.

HcnonbzoBanue cBOICTB 1 rpaukoB QYHKIHIN [IPU PEINEHUN YpaBHEHUH ¥ HEPABEHCTB.
Merox unTepBanos. M3obpakeHHe Ha KOOPAMHATHOW IUIOCKOCTH MHOYKECTBA pEIICHHIA
YPAaBHEHUH U HEPABEHCTB C JABYMsI IEPEMEHHBIMU U UX CUCTEM.

I'eomerpus

IlpsiMble W mrockocTd B mpocTpaHcTBe. OCHOBHBIE IMOHATHS CTEPEOMETPHH (TOUKa,
npsAMas, IUIOCKOCTB, MPOCTpaHCTBO). [lepecekaromuecs, mapajienbHble M CKPENIMBAIOIIHECS
NpsMBbIe.  YTOJIl  MEXIy IpSAMBIMH B IIPOCTPAHCTBE. |lepHEHAMKYISPHOCT HPSMBIX.
[lapasiesbHOCTh M NepreHAMKYIIPHOCTE IPSIMOM M IUIOCKOCTH, IPU3HAKK U CBOicTBa. Teopema
O TpexX IHeprneHAuKysipax. llepnenukyiisp U HakIOHHAS. YTOJ MEXIY IPAMOI H INIOCKOCTBIO.
[lapamienbHOCTh  IIJIOCKOCTEH, NEePIeHIMKYIAPHOCTh ILIOCKOCTEH, NPU3HAKH W CBOWCTBA.
JIByrpanHbIA yroJl, TMHEHHBIH YroJ JBYrPaHHOrO YIJIA.

PaccrostHust oT TOYKH J10 TIIIOCKOCTH. Paccrossnue ot HpHMOﬁ JI0 TIJIOCKOCTH. Paccrosinue
MCEXAY napajlJICJIbHBIMHA IIJIOCKOCTSIMU. Paccrosnue MEXAY CKPCIINBAIOIMIUMHUCS IIPSIMBIMH.

Ilapanenproe npoexkTuposanue. Ilomans OpTOroHAIBHON MPOEKIME MHOTOYTOJIBHHKA.
M300paxenne mpocTpaHCTBEHHBIX QHTYP.

Mmuororpauauky. Bepiunsl, pebpa, rpaHi MHOrOrpaHHuKa. Passeprka. MHOrorpanHsie
yruibl. Beinykibele MHOrorpansuku. Teopema Ditsepa.

IIpusma, ee ocHoBanusi, GOKOBbIe peOpa, BBICOTA, OOKOBas IOBepXHOCTh. [Ipsimas u
HakjIoHHas npusma. [Ipasunsnas npusma. [apannenenunen. Ky6.

[lupamuya, ee ocHoBanue, 6okoBble peOpa, BHICOTA, 6OKOBAs HOBEPXHOCTS. TpeyroibHas
nupamuna. [Ipasunenas mupamuna. YceueHHas TMpaMuA.



CumMetpun B KyOe, B apaulelienumesie, B mpuzMe u nupamuzae. [loHsTue 0 CHMMETpHH
B IIPOCTPAaHCTBE (LEHTpalbHAas, oceBas, 3epKajbHas). IIpuMepsl cHMMETpUH B OKpYXKalolleM
MUpe.

Ceuenus xy0Oa, IPU3MBbI, THPAMEIBL.

Tena u mosepxnoctn Bpamenus. Luauanp u konyc. YceueHnHsli xonyc. OcHoBaHHe,
BbICOTA, OOKOBas MOBEPXHOCTh, oOpasyiomas, pasBepTka. OceBble CEUEHHS U CEUYCHHs
napajienpHple ocHoBauHuto. [ap u cdepa, nx cedenns, kacaTenbHast INIOCKOCTD K cepe.

OGbembI Ten U IUIOMmAAM HUX MOBepxHOcTed. IloHATHEe 06 06BeMe Tena. OTHOIIEHUE
00BeMOB 110100HBIX Ten1. DopMyItbl 06beMa Ky6a, IIPSIMOYTOIBHOTO apaslleetiIea, MIPU3MBI,
numuHapa. Dopmysel o0bemMa NUpaMuAbl M KOHyca. DOpMysbl IUIOIIAMH ITOBEPXHOCTEH
LUIHH]pa i KOHyca. PopMyIibl 00beMa Iapa U Iiomaau cepsl.

Koopiunatel u  BexTOpbl. JleKkapTOBbI KOOpAMHATEI B HpocTpaHcTBe. Dopmyiia
PacCTOAHUSA MEXY ABYMsI TOYKaMH. Y paBHEHHUS c(hepbl U IIOCKOCTH. DopMyIia pacCTOSIHHS OT
TOYKH [0 IIJIOCKOCTH.

Bexropel. Mozyns BekTopa. PaBerctBo BekTopoB. ClioskeHHE BEKTOPOB H YMHOXCHHE
BEKTOpa Ha YKCII0. YTON MexX1y Bekropamu. KoopauHats! BekTopa.

CkansipHOe npou3BeeHHe BeKTOPOB. KolunHeapHble BEKTOPHL. Pasnoxkenune BeKTOpa 1o
ABYM HEKOJUIMHEApHBIM BekTopaMm. KowmmianapHele BekTOpsl. Pasnoxkenune mno Tpem

HCKOMIIJIaHAPHBIM BEKTOpPaM.

4. KPUTEPUU OLUEHKHU BBIITIOJITHEHU S
9K3AMEHAIIMOHHOTI'O 3AJIAHUS

3aaHus OLEHMBAIOTCS Pa3HbIM KOJIMYECTBOM OAJIOB, B 3aBHCHMOCTH OT MX THHA. B
TecTe 25 BONPOCOB pa3/ieNieHHble Ha 3 YpOBHs CIOKHOCTH: 1) 10 BOIPOCOB ¢ OLEHKOM B 2
Oanna; 2) 10 BonpocoB ¢ oueHKo# B 3 Gamna; 3) 5 BompocoB ¢ oreHkol 8 Gamios. Ha ocHoBe
PE3yJILTAaTOB BBIIIOJIHEHHUS BCEX 3aJaHUM SK3aMeHa olpenessieTcss MTOrosblid Oamr mo 100-
OayuIbHOM HIKaJIe.

MUHHMAIIbHOE KOJMYECTBO OalIoOB 3a YCIEIIHOE MPOXOXKAEHHE BCTYIHTENHHOTO
VCIIBITAHUS, HE3aBUCUMO OT YCIIOBHS IOCTYILICHHS, COOTBETCTBYET MHHHMMAJBHBIM Oayljiam,
yTBepXI€HHBIM [IpaBunamu Ha Tekyiuii rog.

S. CIUCOK UCTOYHUKOB JIJISI IOATOTOBKHU
K BCTYIIMTEJIBHOMY UCIIBITAHUIO
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Ilporpamma  cocTaBneHa B COOTBETCTBAM C  TPeOOBAHHAMH  (heepalbHOTO
TOCYIapCTBEHHOT0 00pa30BaTeNbHOr0 CTaHIAPTa CPeHEro obuiero obpasopanus IIporpamma
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2025 r. mporokoi Ne 4,

3aBenyromuii kadeapoit Kapacesa 3.M.

ABTOD (COCTaBUTEID) Teneruna O.C.
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