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NMPOrPAMMA BCTYTUTE/IbHbIX

NCMNbITAHUN

no Npo¢unbHolt maTemaTuke

HacToswas nporpamMma coctaB/ieHa Ha OCHOBe 06pa3oBaTe/IbHOro CTaHAapTa

cpeaHero npodeccmoHanbHOro obpasoBaHus.

3HaTb:

yMmeTb:

ABUTYPUEHT AONIXKEH:

OCHOBHble MaTeMaTuyeckme Gopmysibl ¥ MOHATUS;

BbINO/IHATb AENCTBUS HaJ YMCAaMU U YUCIOBBIMU BblpaXeHUsIMU; Npeobpa3oBbiBaTh
OykBeHHble BbIpaXeHWs; NPOU3BOAWUTbL OMepauuu Haj BekTopamu (CA0XeHMe,
YMHOXeHWe Ha YMUC/0, CKaNSPHOe NPOoun3BeseHme);

nepeBOAUTb OAHW e4UHUL bl U3MEPEHNS BEJIMYNH B APYTUe;

CPaBHUBATb YMCA M HAXOAUTb UX MPUOAVKEHHbIE 3HaYEHWS;

pelwaTb YpaBHEHWS, HepaBeHCTBa, CUCTeMbl (B TOM uMcC/ae C napaMeTpamu) W
NCCNes0BaTb UX pPeLleHus;

nccnepoBatb  QyHKUMM; CTPOUTb rpadukm  PyHKLUM WM MHOXeCTBa TOoyeK Ha
KOOPAMHATHOW NJI0CKOCTH, 3a/laHHble YPAaBHEHUSIMU U HEPaBEHCTBAMY;

MPUMEHSTb NPU3HAKN PaBEHCTBA, NOA0OUSA GUryp U UX MPUHAANIEXHOCTU K TOMY WU
MHOMY BUAY;

NONb30BaTbCA CBOMCTBAMMU umcen, BeKTOpoB, GyHKUUN U UX rpadukos, CBOMCTBAMMU



apudmMeTNYeCKON U FreoMeTpUYeCcKOn Nporpeccuy;
® 0/1b30BaTbCs COOTHOLWEHUSMU U GOPMYaMK, COAEPXAWUMU MOAYAN, CTemeHw,
KOpHM, norapudmmyeckme, TPUrOHOMETPUYECKME BbIPAXEHUS, BEUYUHBI YI/I0B,
A/ViHBI, naowaan, obbemsl;
® (COCTaB/IATb ypaBHEHWs, HEPaBEHCTBA WM HAxXOAWTb 3HAYEHWS BENNYMH, UCXOAA W3
yCN0BMS 3a4auu.
3HaHus, COOTBETCTBYIOWME JaHHOW NPOrpamMme, NMO3BOAAT B Aa/ibHENLEM CTYeHTYy OCBOUTb

MaTeMaTuyeckmne gncumnanHol, Bxogqauine B yLI€6HYIO nporpamMmmy O6y‘—IeH nAa No HanpaB/1€HUILO.

1. OcHoOBHble NOHATUA

HaTtypasbHble uncna. Jennmoctb. MpocTble U cocTaBHble yncna. Hanbonbwumm obuwymi
AennTenb U HaMMeHbLUee obLee KpaTHoOe.

Llenble, pauoHanbHble U AeNCcTBUTE/IbHbIE YMcaa. poueHTbl. Mogy /b Yncia, cTeneHsb,
KOpeHb, apudmeTnyecknin kopeHb, norapudm. CUHYC, KOCUMHYC, TAHFEHC, KOTAHreHC Yyria.
ApPKCUHYC, apKKOCUHYC, apKTaHTeHC, apKKOTaHIeHC Yncaa.

Yucnosble 1 OykBeHHbIE BblpaXxeHWs. PaBeHCTBa U TOXAECTBA.

DyHkuma, ee 0b6aacTb onpegeneHns 1 06aacTb 3HaYeHUN. BospactaHme 1 ybbiBaHue,
NepUOAMNYHOCTb, YETHOCTb M HeyeTHOCTb. Ipaduk dyHkumn. Hambonbliee n HanmmeHbluee
3HaueHua GyHKUUK. JIHenHas, KBaApaTUYHas, cTeneHHas, rnokasaTe/ibHas

norapuémmuyeckas, TpUroHomeTpuyeckmne GyHKL UK.

YpaBHeHVe, HepaBeHCTBa, cucTema. PelleHWe ypaBHeHWSsi, HepaBEHCTBa, CUCTEMBI.

PaBHocMAbHOCTL. AprdmeTryeckas u reomeTpuyeckas nporpeccuu.

MNpamaa Ha naockocTu. Jlyy, OTpe3oK, JsioMaHasa, yroa. TpeyroabHuk. MeauaHa,
buccekTpuca, BbiCOTa.

Bbinyknbli  MHOroyronbHuk. KBagpaT, NpsSMOYro/ibHUK, Mapasienorpamm, pomo,
Tpaneuus. MpaBuUAbHbLIN MHOrOYronbHUK. JnaroHans. OkpyXHOCTb M Kpyr. Paguyc, xopaa,
AVaMeTp, KacaTesbHas, cekywas. [lyra okpy>KHOCTW 1 KPYroBOW CeKTop.
LleHTpanbHbIV 1 BNMCAHHbIE YT bl

MpAmas 1 NJ10CKOCTb B MPOCTPAHCTBeE.

AByrpaHHbin yron. MHororpaHHuk. Ky6, napannenenunea, npusma, nupamuaa.

Limnnnap, KoHyc, wap, cpepa.

PaBeHcTBO 1 nogobue duryp. CummeTpus.

MapannenbHOCTb U NeprneHAMKYASPHOCTb MpAMbIX, naockocTen. CkpelimBatowmecs
npsimMble. Yo Mexay NpsiMbIMU, MA0CKOCTAMM, NPSIMOM 1 M0CKOCTbIO.

KacaHune. BnmcaHHble 1 ONUCaHHble CI)MI'ypr Ha MJI0CKOCTU U B NPOCTPaHCTBE. CeveHue



burypbl N10CKOCTbIO.

BennunHa yrna. [JanHa oTpeska, OKPYXHOCTM U AYrv OKpPY>XHocTW. [lnowaab
MHOrOYro/IbHWKa, Kpyra v Kpyrosoro cektopa. laowazab noBepxHOCTU 1 06beM MHOTrOrpaHHUKa,
LUWAMHAPA, KOHYCQ, Wapa.

KoopaunHaTHas npamas. Yncnosble npoMexyTku. JlekapToBbl KOOPAMHATLI Ha NJI0CKOCTH
“ B NpocTpaHcTBe. BekTopsbl.

2. Anrebpa

Mpu3HaKku A4eNMMoCTU Ha 2, 3, 5, 9, 10.

CBOWMCTBA YMCNOBbIX HeEpaBeHCTB. PopMy/ibl COKpaLLEHHOrO YMHOXeHUsi. CBOMCTBa

NIMHEeHOWN yHKL MK 1 ee rpaduK.

®opmyna KopHen KBagpaTHOrO ypaBHeHUA. Teopema O PasNOXEHUW KBaAPaTHOrO
TpexyneHa Ha IMHeNHble MHOXUTeNW. Teopema BueTa.

CBoMncTBa KBaApPaTUYHON PYHKLUK 1 ee rpaduK.

HepaBeHCTBO, cBA3blBalollee cpejHee apudmeTMyeckoe U CcpejHee reomeTpuyeckoe
ABYyX uncen. HepaBeHCTBO A5 CyMMbI BYX B3aUMHO 0bpaTHbIX Ynce.

®opmy bl 06LWero YneHa 1 CyMMbl N NEPBbIX Y/1IEHOB apUPMETUYECKON NPOrpeccum.

CBoMcTBa CTeneHerM C HaTypaibHbIMM W  LenbiMM  nokasaTensamu. CBoMcTBa
apudmeTUYeCKUX KOpHeKn n-1 cteneHn. CBOMCTBA CTeNeHEeN C paLMoHaIbHbIMKU NOKa3aTeNsMu.

CBoMcTBa CTeneHHOM JYHKLMM C UenbiM nokasaTenem u ee rpaduk. CBOMCTBa

nokasaTenbHoOM GyHKL UM 1 ee rpaduk.

OcHoBHoe sorapuédmmyeckoe TOXAeCTBO. Jlorapudmbl npousBeseHus, CTeneHu,
yacTHoro. Popmyna nepexosa kK HOBOMY OCHOBaHMUIO.

CeovictBa iorapudmmyeckon dyHKL UM 1 ee rpaduk.

OcHoBHoe TPUroHOMeTpUYeckoe TOXZAECTBO. CooTHoLeHs MeXAy
TPUrOHOMETPUYECKUMU YHKLUAMU OAHOro U Toro xe aprymeHTta. Qopmynsl npusegeHus,
C/IOXEHUs, ABOMHOrO W MOJIOBUHHOIO aprymMeHTa, CyMMbl WU PasHOCTU TPUFOHOMETPUYECKUX
byHKL M. BbipaxeHne TpUroHomMeTpuyeckmx GyHKL MM Yepes TaHreHC NOJIOBUHHOIO aprymeHTa.
MNpeobpasoBaHue Npon3BeAeHNs CUHYCOB 1 KOCUHYCOB B CYMMY.

Qopmynbl  pelleHWA NPOCTEULIMX TPUrOHOMEeTpuYeckux ypaBHeHun. CBOWMCTBA
TPUrOHOMETPUYECKUX PYHKLUIN 1 UX rpadurKu.

MoHsTMe NMPOW3BOZAHOWN. MNponsBogHas cTeneHHou byHkumn.  lMpasuna
anddepeHunposarua. Npon3BoAHble 3dn1eMeHTapHbIX GYyHKLMW. [eoMeTpUyecknin Cmbich
MPOW3BOAHOW.

BospacTtaHve un ybbiBaHuve yHKLMIA. DKCTpeMyMbl. [TpuMeHeHWe NpPOM3BOAHbIX K
noctpoeHuto rpapurkos GpyHku M. MepBoobpasHas. BeluncaeHre npocTeniunmx MHTerpasos.

MoHsTMe onpeseneHHoro nHterpana. Qopmyna HetoToHa — JlenbHuua. BblumcneHume



naowazemn Naockux euryp.
3. JluHeiHas anrebpa

Onepauuu Hag MaTpULLAMM U UX CBOMCTBA.

CuCTeMbl IMHENHBIX YPaBHEHWUI U X MaTpUYHas 3anuce. OnpegennTenn u Ux CBOMCTBA.
O6paTHas MaTpuLa M MaTPUYHBIN CNOCOD peLleHnsa CUCTEM YPaBHEHUMN.

JlnHenHble onepauuu Hag MaTpuuamu. YMHoxeHue Matpuy. ObpaTHas maTpuua.
BekTopbl. J/IMHeNHble onepauun Haj BeKTOpaMW U MX CBOMCTBA. JIMHEMHasa 3aBUCUMMOCTb W
He3aBMCMMOCTb CMCTEeM BeKTOPOB. Baswnc 1 koopanHaTbl BekTopa B H6asuce.

JluHelHble onepauuu Haj BekTOopaMu B KoopauHaTax. CkanspHoe npousBejeHue
BEKTOPOB 1 ero CBOMCTBA. BekTopHOe npon3BeseHre BEKTOPOB U €ro CBOMCTB.

YpaBHEHME JIMHUM HA MJIOCKOCTU. YpaBHEHWE MOBEPXHOCTU U JIMHUM B NMPOCTPAHCTBE.
MpaAMas Ha nNJOCKOCTM. Yron Mexay npsMbIMM  Ha MJOCKOCTM W MJIOCKOCTAMMU B
MPOCTPaHCTBE. YpPaBHeHWs MpPAMOM B MPOCTPAHCTBE, B3aMMHOE PacMoJ/IOXEHME MPSMbIX B
MPOCTpaHCTBe.

4. TeomeTpus

TeopeMbl 0 NapannenbHbIX NPAMbIX Ha NA0CKOCTU. CBOMCTBA BEPTUKA/bHbIX N CMEXHbIX
yrnos.

CsoMcTBa paBHObepeHHOro TpeyrosibHuKa. MNpu3Haku paBeHCTBa TPeYroIbHUKOB.

Teopema O CymMMme BHYTPEHHUX Yr/0B Tpeyro/sbHWKA. Teopema O BHeWHeM Yyrie
TpeyrosbHMka. CBOMCTBa CpesHeN IMHUN TPeYroibHMKa.

Teopema Qaneca. MpusHakm nogo6us TpeyrosbHUKOB.

MpusHaku paBeHCTBa Z noaobus MPSAMOYTONIbHbIX TPeyro/ibHUKOB.

MponopLnoHaNbHOCTL OTPE3KOB B NPSIMOYr0/IbHOM TpeyrosibHuke. Teopema Mudaropa.

CBOMCTBO CepeAMHHOrO NepneHAnKyaspa k oTpesky. CBOMCTBO brccekTpuchl yraa.

Teopembl O MepecevyeHMN MeauaH, nepecevyeHUM BUCCEKTPUC M MepeceyeHUn BbICOT
TPeyronbHuKa.

CBOMCTBO OTPe3KOB, Ha KOTOPble b1UCceKTpUCa TPeYroibHMKA AeNNT NPOTUBOMOIOXHYHO
CTOPOHY.

CBOMCTBO KacaTe/IbHOM K OKPY>KHOCTW. PaBeHCTBO KacaTe IbHbIX, MPOBEAEHHbIX U3 OZHOM
TOYKM K OKPY>XHOCTW. TeopeMbl O BMMUCaHHbIX yrnax. Teopema 06 yrne, obpasoBaHHOM
KacaTe/IbHOM 1 XopA0Kn. TeopeMbl 06 yrie mexay AByMs nepecekalowmnmmncs xopaamm n ob yrae
MeXAY ABYMS CeKyLMMM, BbIXOASALLMMM U3 OLHON TOYKWN. PaBeHCTBO Npou3BeeHnii OTpe3KoB
ABYX nepecekatoLnxcsi xops,. PaBeHCTBO KBajpaTa KacaTe/IbHOM NPOU3BeAEHUNIO CeKyLen Ha ee
BHELLHIOIO 4acTb.

CBOMCTBO YeTbIpexyro/bHMKa, BMIMCAaHHOI O B OKPYXXHOCTb. CBOMCTBO YeTbIpexXyrobHUKa,

OMMCAaHHOT O OKOJIO OKPY>XHOCTH.



TeopemMa 06 OKpYyXHOCTW, BMNUCAHHOM B TpeyrosbHUK. Teopema 06 OKpPYXHOCTH,
OMUCaHHOM OKOJI0 TPeyrobHUKaA.

TeopeMbl CUHYCOB W KOCUHYCOB At TPEYrO/IbHUKA.

Teopema O CymMMe BHYTPEHHUX Yr/I0B BbIMYKAOrO MHOrOYrosibHuka. [lpu3Haku
napannenorpamma. CBoncTBa napanaenorpamMmma.

CBowcTBa cpeAHelN IMHUKN TpaneLuu.

dopmyna AN BbIYMCNEHUSI PACCTOSIHUS MexXAy ABYMS TOYKaMU Ha KOOPAMHATHOM
MNOCKOCTU. YpaBHEHME OKPYXHOCTW.

TeopeMbl 0 NapasnenbHbIX NPSIMbIX B NPOCTPaHCTBE. MNpr3Hak napainenbHOCT! NpsiMOM
1 nnockocTu. MpusHak napannenbHOCTN NAOCKOCTEN.

Mpu3HaKk nepneHAUKYASAPHOCTM MpPSIMOM WM NAOCKOCTW. Teopema 06 obuwem
nepneHANKyAsipe K ABYM CKpelMBalowmnmca npsmMbiM. [Mpu3HaKk nepneHANKyAspHOCTH
naockocTen. Teopema o Tpex nepneHANKyAspax.

5. Teopus BepoATHOCTEN M CTAaTUCTMKA



CnyyanHasa N3MEHUYMBOCTb, TOYHOCTb M3MepeHuit. CaydanHble COObITUA, BEPOSTHOCTU U
4acToThI.

MaTeMaTUyeckoe OnuWcaHWe C/yYamHbIX  SIBJIEHUIA. BeposiTHOCTU 31eMeHTapHbIX
cobbITMI. CNOXKEHNE N YMHOXEHNE BEPOSITHOCTEN.

dnemeHTbl KOMOuHaTOpukuK. [paBuno ymHOxeHusa. [lepectaHoBku.  PakTopwman.
CoyeTaHus.

"eomeTpuyeckasn BepoATHOCTb. VcnbiTaHnA BepHyaan.
CnyyaviHble  BeAMUMHBL.  YMCNOBble  XapaKTEPUCTUKM  C/IYYaMHbIX  BEJNYMH.
MaTemaTnyeckoe oxungaHue n gmcnepcms.

Cﬂy‘vlal‘;IHble Be/IN4YnHbl B CTAaTUCTUKE, 3aKOH 6onbLlnx yncen.

KpuTepumn oueHMBaHUA TeCTOBbIX 3aAaHuUi N0 MaTeMaTHKe

BHMMaTeNbHO NpoYMTalTe KaXAo0e 3ajaHne U Npej/iaraeMble BapyvaHTbl OTBET], eCn
OHU UMetoTca. OTBEYaNTe TONIbKO MOC/Ie TOrO, KaK Bbl MOHS/IM BONPOC M MPOAHA/IM3NPOBAJIM BCE
BapWaHTbl OTBETa. BbinoHANTe 3a4aHMA B TOM NopsifKe, B KOTOPOM OHM AaHbl. Ecan kakoe-To
3a/laHue BbI3bIBaeT y BaC 3aTpyAHeHWe, mponyctute ero. K nponylieHHbIM 3ajaHusM Bbl
CMOXeTe BEPHYTbCS, EC/IN Y BAaC OCTAHETCs Bpems.

Mpy BbINOJIHEHUW 334aHUN MOXHO MO/Ib30BATLCA YEPHOBMKOM. 3aMuUCKh B YEPHOBUKE He
YUYMTBLIBAIOTCA NMPU OLEeHMBaHUKM paboTbl.  Bansbl, nonyyeHHble Bamy 3a BbIMOJIHEHHbIE
3a4aHuUs, cymMMuUpytoTcsi. MNMocTapanTecb BbINOAHUTL Kak MOXHO 6o/blue 334aHui U HabpaTb
Hanbobluee KoanyecTso 6annos.

Ha BbinonHeHWe 3K3aMeHaLMOHHOM PaboTbl MO MaTeEMATUKE OTBOAUTCS 45 MUHYT.
BepHoe BbiMOMHEHME KAXAOro 33jaHWA oOueHuWBaeTcs B 5 6annos.

MakcumanbHoe KosmyecTBo 6an108B 3a BCto paboTy — 100.
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