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Hacrosias nporpamma coctaBieHa Ha OCHOBE 00pa30BaTEIbLHOTO CTaHAaPTa.

AOUTYpPHEHT JOJIKEH:
3HATD!

® OCHOBHBIC MaTeMaTHYeCKHUE (POPMYIIbI M TIOHSTHUS;

yMeTh:

® BBHINIOJHATH JICUCTBHS HAJl YMCIAMH U YUCIOBBIMH BBIPAKECHUSIMU; MPE0OPa30BHIBATH
OYKBEHHBIE BBIPDOKEHMS; TPOU3BOJAUTH OIEpallMd HaJ BEKTOpaMu (CIIOXKEHUe,
YMHOKEHHE Ha YUCII0, CKAISIPHOE TTPOU3BEICHNUE);

® TIEPEBOJUTH OJIHU €AUHUIIBI U3MEPEHUS BETUYNH B IPYTHUE;

® CpaBHUBATh YKCJIA U HAXOJIUTH UX MPUOIMKEHHBIC 3HAUCHMUS;

e pemath ypaBHEHUs, HEPABEHCTBA, CHCTEMbl (B TOM YHCIE€ C T[apaMeTpaMH) U

HCCTIE0BATh UX PEIICHUS;

e yccinefoBath (YHKIMHM; CTpOUTh Tpaduku GYHKIUMI M MHOXKECTBA TOYEK Ha

KOOPJAMHATHOM MJIOCKOCTH, 3aJJaHHBIC YPAaBHEHUSIMU U HEPABEHCTBAMH,

® TIPUMEHATHh NMPU3HAKU PABEHCTBA, MOJ00MS (PUTYp M WX MPUHAJICKHOCTH K TOMY HIIA
WHOMY BU]LY;

® TI0JIH30BAaTHCSI CBOMCTBAMH YHCEJ, BEKTOPOB, (YHKIHH W WX TpadHUKOB, CBONCTBAMHU
apupMETHIECKON U TEOMETPUIECKON TIPOTPECCHIA;

® TI0JIb30BaThCS COOTHOIIECHUSAMU U (POPMYITaMH, COJACPKAIIUMH MO, CTEIIEHU, KOPHHU,
Jorapu(MuUUecKue, TPUTOHOMETPUUECKUE BBIPAKEHUS, BEIMYMHBI YIJIOB, JJIUHBI,
IJI01aAu, 0OBEMBI;

® COCTaBJATh YPAaBHEHMS, HEPABEHCTBA M HAXOJWTh 3HAYEHUs BEJIMYMH, HCXOAS W3

YCIIOBHS 33]1a4M.
3HaHUsA, COOTBETCTBYIOLME JAHHOM MporpaMMe, MO3BOJISAT B JaJbHEHIIEM CTYJIEHTY OCBOUTH
MaTeMaTH4eCKHUe JUCIUILIMHBI, BXOISIINE B yueOHYI0 MporpaMmy oOy4eHus 10 HapaBICHUIO.

1. OcHOBHBbIE OHATHS

Harypanbnbie yncna. [enumocts. [IpocTeie u coctaBHble yncna. Haubonbmumii oOmuii
JIeNUTENb U HauMEHbIIee o011ee KpaTHoe.

Lensie, paunoHanbHble U AeicTBUTENbHBIE uncaa. [IponenTel. Moaynb uncna, CTENEHb,
KOpeHb, apudmernyeckuii kopeHb, jorapudm. CuHyc, KOCHHYC, TaHT€HC, KOTAHT€HC YrIJIa.
ApKCHUHYC, apKKOCHUHYC, apKTaHT€HC, APKKOTAHT€HC YUCIIA.

UucnoBsie 1 OyKBEHHBIE BhIpakKeHUs. PaBeHCTBA U TOXK/IeCTBA.

OyHKIMs, ee 00acTh onpeaeseHus U o0nacTh 3HadeHuil. Bo3pacTanune u yObiBaHme,
MEePHOTUIHOCTh, YETHOCTh M HEYeTHOCTb. [ 'paduk ¢ynkuuu. Hambonpiiee u HauMeHbIee

3Ha4YeHUs1 (QPYHKIUH.



JIuneiinas, KBaJlpaTU4Has, CTEIeHHas, IIOKa3aTenbHas norapupmMuyIecKasi,
TPUTOHOMETPUYECKHE ()YHKIIHH.

YpaBHEHHE, HEPABEHCTBA, CHUCTEeMa. PenieHue ypaBHEHUS, HEPABEHCTBA, CUCTEMBI.
PaBHOCHIIBHOCT®.

ApupmeTrrueckas ¥ reOMeTpUIecKast IpOrpecCu.

[Ipssimas Ha mtockocTu. Jlyd, OTpe30K, JJoMaHasi, yroJi.

Tpeyronbauk. Menuana, GuccekTpuca, BbICOTa.

Beimmyknbiii - MHOTOyronpHHK. KBagpar, NpsSMOYTOJbHHK, MapajuieliorpaMM, pomo,
Tpanenus. [IpaBuiabHBI MHOTOYTOJIBHUK. J[MaroHassb.

OxpyxHocTh U Kkpyr. Pammyc, xopma, nauamerp, KacaTenbHas, cekymas. [lyra
OKPYKHOCTH U KpYrOBO# CeKTOp. LIeHTpaJIbHBII 1 BIIUCAHHBIE YIJIbI.

[IpsiMast ¥ IIIOCKOCTH B IPOCTPAHCTBE. [[ByrpaHHBIN YIoJl.

Mpuororpannuk. Ky0, napannenenumnen, npuzMa, nupaMmua.

Hunuuap, koHYC, mIap, chepa.

PaBenctBo 1 nogobue puryp. Cummerpusi.

[TapannensHOCTh M MEPHNEHAUKYISIPHOCTH MPSMBIX, IUIOCKOCTEH. CKpelurBaronmecs
MpsIMBIE. YTOJ MEXy NPSIMBIMH, IIJIOCKOCTSIMU, IPSMOU U MJIOCKOCTBIO.

Kacanune. Bnimcanubie u onricanHbie (PUTYpBI Ha TUIOCKOCTH W B MpocTpancTBe. CeueHue
(bUTypHI TUIOCKOCTHIO.

Bennuuna yrna. JlninHa oOTpe3ka, OKPY)KHOCTH W JAYrd OKpYyKHOCTH. IInomanp
MHOTOYIOJIbHUKA, Kpyra W KpyroBoro cekrtopa. Ilmomans mnoBepxHOCTH U 00BEM
MHOTI'OTpaHHUKA, HUJIMHAPA, KOHYCa, apa.

Koopaunarnas npsimas. YucnoBele NpoMeXyTKH. JleKapTOBbI KOOPAMHATHI HA INIOCKOCTH
U B IIPOCTPAHCTBE. BekTOpHI.

2. Aareopa

[Ipuznaku genumoctu Ha 2, 3, 5, 9, 10.

CBoiiCTBa YK CIIOBBIX HEPABEHCTB.

@opMyIbl COKPAILIEHHOTO YMHOXEHUS.

CBoiicTBa TMHEHHON (GYHKIUH U ee rpaduk.

@dopmyna KOpHEH KBaJpaTHOIO YpaBHEHHsA. Teopema O pa3NOKEHUH KBaJApPaTHOIO
TpeXWJIEHa Ha JIMHENHbIe MHOKUTENN. Teopema Buera.

CBoiicTBa KBapaTHUHOU (PYHKLIUU U €€ TpaduK.

HepaBeHcTBo, cBs3bIBarolee cpeaHee apu(METHUECKOE U CpeiHee Te€OMETPHUYECKOoe
nBYX yrcen. HepaBeHCTBO Ui CyMMBI JIBYX B3aUMHO OOpaTHBIX YHCEIL.

@opMyIel 00IIET0 WieHa U CYMMBI Nl IEPBBIX WICHOB apU(PMETHUECKON MPOTrpeccu.



CBoiicTBa cTemeHel ¢ HaTypaJibHbIMM W 1eJlbIMH  noka3arensiMd. (CBolicTBa
apu(pMeTHYECKIX KOpHEH n-if ctenenn. CBOWCTBA CTENEHEN C pallMOHAIbHBIMU ITOKA3aTeNIMU.

CBoiicTBa cTeneHHON (DYHKIIUH C LEJIBIM ITOKa3aTelleM U €€ TpaduK.

CBoiicTBa nokaszaTeabHON (QYHKIMH U ee rpaduK.

OcHoBHOE JOoTapuMHUUEcKOe TOXIecTBO. Jlorapmpmbl TpPOW3BEACHUS, CTEICHH,
yacTHOTO. DOpMysa nepexosa K HOBOMY OCHOBAHHMIO.

CoiicTBa norapudmuyeckoit GyHKIUH U ee rpaduk.

OcHoBHOE TPUTOHOMETPUUECKOE TOKJIECTBO. CooTHouieHus MEXy
TPUTOHOMETPUYECKUMH (PYHKIMSAMU OJHOTO M TOTO XK€ aprymeHTa. Dopmynbl IpHBenEHUS,
CIIOEHHMSI, ABOWHOTO W TOJOBUHHOTO APryMEHTa, CYMMBbl U Pa3HOCTH TPUTOHOMETPHUYECKHUX
¢byHkuMil. BblpakeHne TpPUTOHOMETPUYECKMX (YHKIMI 4epe3 TaHreHC [OJIOBUHHOTO
aprymenra. [IpeoOpazoBanue npon3BeaeHNs] CHHYCOB U KOCUHYCOB B CYMMY.

@opMyIIbl PEMICHUI TPOCTENIIINX TPUTOHOMETPUUECKUX YPABHEHUM.

CBoiicTBa TPUTOHOMETPUYECKUX QYHKIUN U UX I'paUKH.

[Tonstue  mpouwsBoguo#.  IlpomsBogHass  cTemeHHOW  (QYHKIUU. [IpaBuna
midpdepenunpoBanus. IlpousBoguble  sneMeHTapHbIX (QyHKUuN. ['eomerpuueckuil cMbIC
MPOU3BOJHOM.

Bo3spacranue u yobiBanue GyHKIIUNA. DKCTPEMYyMBI.

[IpuMeHeHre MPON3BOAHBIX K MOCTPOEHUIO TpapUKOB (DyHKLUH.

[TepBooOpa3Has. Berancienne mpocTeHImmx HHTErpaIoB.

[Tonsatue omnpenenennoro uHterpana. @opmyna Herotona — JleiOnuma. Beraucnenue
IUIOIIAJeH IIIOCKUX QUryp.

3. T'eomerpusi

Teopemsl 0 apaJIeNbHBIX NPSIMBIX HA IIJIOCKOCTH.

CBolicTBa BEPTUKAJIBHBIX U CMEKHBIX YIJIOB.

CBoiicTBa paBHOOEIPEHHOIO TPEYrOJIbHHKA.

IIpu3Haky paBeHCTBA TPEYTOJBHUKOB.

Teopema 0 cymMMme BHYTPEHHUX YIJIOB TpEYrojbHUKA. Teopema O BHEIIHEM yIJje
TpeyrojapHuka. CBOMCTBA CpeAHEN JTMHUM TPEYTOJIbHUKA.

Teopema daneca. [IpuzHaku mog06Ms TPEyroJbHUKOB.

[IpuzHaku paBeHCTBa " no1o0us IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
[TponopiMoHaNTBEHOCTh OTPE3KOB B IMPSMOYToJIbHOM TpeyroibHuKe. Teopema [Tudaropa.

CBOMCTBO cepelMHHOTO MepHeHIUKYIsIpa K 0Tpe3Ky. CBOMCTBO OMCCEKTPHCHI yria.

Teopembl 0 mepeceyeHMM MeJHaH, MEPECEUEHUH OUCCEKTPUC M TEPECEYCHUU BBICOT

TPEYTrOJIbHUKA.



CBOMCTBO OTPE3KOB, HA KOTOPHIE OMCCEKTPUCA TPEYrOJIbHHUKA ACTUT MPOTUBOIOJIOKHYIO
CTOpOHY.

CBOMCTBO KacaTeJIbHOM K OKPYXXHOCTHU. PaBEHCTBO KacaTeNbHBIX, IPOBEICHHBIX W3
OJTHOW TOYKH K OKPY)KHOCTH. TeopeMbl 0 BOHCAHHBIX yriax. Teopema o0 yrie, o0pa3oBaHHOM
KacatelbHOU U Xopaoi. Teopembl 00 yriie Mexay IBYMs MEePECEKAOIIMMUCS XOpIaMu U 00 yrie
MCXKIAY ABYMS CCKYIIMMM, BBIXOJAIIMMU U3 OZIHOf/i TOYKH. PaBeHCTBO HpOI/ISBCI[CHI/Iﬁ OTPE3KOB
JBYX IIEPECEKAIOIINXCS XOpA. PaBeHCTBO KBajipaTa KacaTeJIbHOM IIPOU3BEICHUIO CEKYILEH Ha e
BHEIIHIOIO YacTb.

CBoiicTBO YETBIPEXYTOJIbHUKA, BIINCAaHHOTO B OKPYXXHOCTb. CBoiicTBO
YeThIPEXYr0JIbHUKA, OIIMCAHHOTO OKOJIO OKPYKHOCTH.

Teopema 00 OKpYXHOCTH, BIHCAaHHOW B TpeyrojpHUK. Teopema 00 OKpYKHOCTH,
OTMCAHHOM OKOJIO TPEYroJIbHUKA.

Teopembl CHHYCOB M KOCUHYCOB ISl TPEYTOJIbHUKA.

TeopeMa 0 cymMmmMe BHYTPEHHHUX YIJIOB BBITYKIIOTO MHOTOYTOJIbHUKA.

[Tpusnaku nmapamnenorpamma. CBOMCTBA MapasuiesorpaMmma.

CBoiicTBa CpelHEN JTUHUU TPATICIINH.

@opmyna A7 BBIUMCICHHUS] PACCTOSIHUA MEXAY JABYMS TOYKAaMU Ha KOOPAWHATHOM
IJIOCKOCTH. YpaBHEHUE OKPY>KHOCTH.

TeopeMbl 0 mapajieIbHBIX TPSAMBIX B MpocTpaHcTBe. [Ipu3HaK mapauienbHOCTH MPAMOM
U IOCKOCTH. [Ipu3Hak napamiebHOCTH MIIOCKOCTEM.

[Ipu3Hak MepneHAUKYISIPHOCTH TpsIMOM U 1miockoctu. Teopema 00 o0uem
MEPHEeHIUKYIApEe K JBYM CKPEIIMBAIOIIUMCS MpsAMBIM. [Ipu3Hak NepHeHIuKyIspHOCTH
wiockocteil. TeopeMa o Tpex mepreHIuKyaspax.

4. Teopusi BeposiTHOCTeil M CTaTHCTHKA

CrnyyaitHas ©3MEHYMBOCTh, TOYHOCTh U3MepeHuil. CiydaiiHble COOBITUS, BEPOSTHOCTH U
YaCTOTHIL

Matematuueckoe ONHCAHHE CIydalHbIX  sBICHUI. BeposTHOCTH »lIeMeHTapHBIX
coObITHii. CroyKeHue U YMHOKEHUE BEPOSTHOCTEH.

OnemenTsl komOuHaTopukd. IlpaBuno ymHoxkenus. IlepectanoBku. @akropuai.
CoueraHusl.

I'eomerpuueckas BeposiTHOCTh. McnibiTannsa bepryim.

CnyuaiiHple  BeNWYMHBL.  YMCIOBBIE  XapaKTEPUCTUKH  CIYYallHBIX  BEJIUYMH.
MaremaTuueckoe OXUIAHUE U JUCTIEPCHSI.

Crydaiinbple BEIMYMHBI B CTATHCTUKE, 3aKOH OOJIBIIMX YUCE].

KpnTepnn OLICHUBAHMS TECTOBBIX 3aJIaHUIl 10 MATEMATHKE



BuumartenbHO mpounTaiiTe Kaxka0e 3aJaHie U MpeiaraéMble BApUaHThl OTBETA, €CIIM OHU
umMeroTcsi. OTBeyaiTe TOJIBKO TOCHE TOTO, KaK Bbl MOHSUIM BOMPOC U MPOAHAIU3UPOBAIA BCE
BapUaHTHI OTBETa. BhIMoNHANTE 3a7aHUSI B TOM MOPSAKE, B KOTOPOM OHHU AaHbl. Eciin kakoe-To
3a/laHi€ BBI3BIBACT y Bac 3aTpydHEHHUE, mporyctute ero. K mpomymieHHbIM 3aJaHusM BbI
CMOXXETE BEPHYTHCS, €CIIU Y BaC OCTAHETCS BPEMSI.

[Ipu BBIMOTHEHWHU 3aJaHUN MOKHO TOJB30BATHCS YEPHOBUKOM. 3aMKMCHU B YEPHOBUKE HE
YUYUTHIBAIOTCS TIPU OICHUBAHUHM PAOOTHI. bannel, mosyduennele Bamu 3a BBITIOJIHEHHBIE
3amaHus, cyMMHupyoTcs. [locrapaiiTech BBIIOJHUTH KaK MOXKHO OoJibllie 3amaHUil M HaOpaTh
Hau0oJIbIIIee KOJTUYECTBO OAJIIOB.

Ha BrImonHeHne sKk3aMEHAIIMOHHOW palbOThl MO MaTemaTuke oTBoauTcs 2 daca (120
MUHYT).

BepHoe BbITONTHEHHE KaxJ0ro 3afaHusi olleHHMBaeTca B 4 Oamra. MakcumanbHOe
KOJIMYecTBO OaiutoB 3a Bcio padoty — 100.
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