ABTOHOMHAA HEKOMMEPYECKA T OPT AHU3AIIMA BBICIIIEI'O OBPA30BAHIS
«POCCUHCKUI HOBBIIT VHUBEPCUTET»

- i B.A. 3epHOoB
« ’///»é’ﬂ’//i’{ /»1024 T.

IMPOI'PAMMA
BCTYIIUTEJIbHOI'O UCIIBITAHNA 11O MATEMATUKE

Mocksa 2024



3HATb:

yMeTb:

Hacrosmas nmporpamMma COCTaBJICHA HAa OCHOBC 06pa30BaTeJ'II>HOF0 cTaHaapra.

AOUTYPHEHT JTOJDKEH:

OCHOBHBIC MAaTCMAaTHUYCCKHUC (I)OpMy'J'ILI U IIOHATHUA,

BBINOJIHATh JI€MCTBUS HaJ YUCIAMH M YUCIIOBBIMH BBIPRXXEHUSIMH; MPEoOpa3OBbIBATH
OyKBEHHBIC BBIPDAKCHHS; MPOM3BOIUTH ONEpallMd HAJ BEKTOpaMHu (CIOXXEHHeE,
YMHOKEHHUE Ha YHUCII0, CKAJIIPHOE IPOU3BE/ICHNUE);

NEPEBOUTH OJHU €IUHULIBI U3MEPEHUS BEJINYNH B JIPYTHE;

CpaBHUBATh YHCIIA U HAXOJUTh UX MPHUOIMKEHHBIC 3HAUYCHHS,

peliaTb ypaBHEHHUs, HEPAaBEHCTBA, CUCTEMbl (B TOM 4HCIe C IapaMeTpamH) H
UCCIJIEIOBATh UX PELICHMS;

uccrnenoBaTh (YHKIMH; CTPOUTh Trpadukd (QYHKIUH W MHOXKECTBa TOYEK Ha
KOOpPAMHATHOH IJIOCKOCTH, 3aJJaHHbIE YPAaBHEHUSIMU U HEPABEHCTBAMU;

NPUMEHATh NPU3HAKU PAaBEHCTBA, MOAOOHS QUTYp M UX MPUHAUICKHOCTH K TOMY WIH
MHOMY BUY;

MOJIb30BAThCSl CBOWCTBAMH YHUCEJ, BEKTOPOB, (YHKUMH M UX TrpaduKoOB, CBOHCTBAMHU
apu(pMeTHUYECKO U FeOMETPUUECKON MPOTPECCHI;

MOJIb30BAThCSl COOTHOUICHUSIMU U (hOpMyJIaMH, COAEPKAIIMMU MOJTYJIH, CTETICHH, KOPHH,
Jorapu(pMHUUECKUE, TPUTOHOMETPHUYECKHE BBIPAKCHUS, BEIMYMHBI YTJIOB, JJIUHEI,
IJIOIAa, OOBEMEL,

COCTAaBIIAITh YPAaBHEHUsS, HEPABEHCTBA M HAXOAWUTb 3HAYCHUS BEJIMYUH, HCXOIA U3

YCJIOBUS 3ada4H.

3H8.HI/I$I, COOTBCTCTBYHOIIINC JTaHHOM nporpamMmme, Mmo3BOJIAT B JanbHeHIeM CTYACHTY OCBOUTH

MaTeMaTHYeCKUE TUCIHUIINHBI, BXOIAIINE B Y4eOHYIO TPOrpaMmy 0Oy4YeHHUs 10 HAlpaBJICHUIO.

1. OcHOBHBIE NOHATHS

Harypanbnbpie uncna. Jenumocts. [Ipocthie u coctaBHbie yncia. Hanbonpmuii oOmui

JACINTCIIb 1 HAMMCHBIICC o61uee KpaTHOC.

Lenble, pauuoHanbHble U AeHCTBUTENbHBIE yncaa. [IponenTel. Monyipe yucia, CTENeHb,

KOpeHb, apu(pMeTHUECKUil KopeHb, yorapudm. CHHYC, KOCHHYC, TaHTE€HC, KOTAaHTE€HC yTJa.

ApKCUHYC, apKKOCHHYC, apKTaHI€HC, apKKOTAHT€HC YHCIIa.

YucnoBbie U 6y1(BeHHbIe BBIPAKCHUS. PaBencTBa u TOXJIECTBA.

Oynkuus, ee o0xacTe onpezeneHuss U obiacTe 3HaueHU. Bo3pactanue n yObiBaHue,

NEPUOANYHOCTh, YETHOCTb M He4YeTHOCTh. ['padux ¢yHkumuu. Haunbosbliee u HamMmeHbllee

3HaYCHUsI (PYHKITUU.



JIuneiinas, KBaJlpaTHU4Hasl, CTETEeHHAs, MoKazareabHast JorapupmMuyIecKas,
TpUTrOHOMETpHUUYecKre QyHKIUH.

VYpaBHeHHE, HEpPAaBEHCTBA, CHUCTEeMAa. PelnieHuWe ypaBHEHHUs, HEPABEHCTBA, CHUCTEMBI.
PaBHOCHIIBHOCTB.

Apudmerndaeckast 1 reoMeTpUIECKast IPOTPECCHH.

[Ipsimas Ha miockocTu. JIyd, oTpe30k, ToMaHasi, yroi.

Tpeyronbauk. Menuana, OuccekTpuca, BbICOTA.

Boeimykiblii - MHOroyroiapHMK. KBaapar, NpsSMOYTOJBbHUK, MapaiieiorpaMM, pomo,
Tpaneuus. [IpaBuiabHbII MHOTOYTOJIBHUK. JlMaroHais.

OkpyxHocTh U Kpyr. Pammyc, xopma, aumameTrp, KacaTenbHas, cekymas. [yra
OKPY’>KHOCTHU U KPyTOBO# ceKTop. LleHTpanbHbIil 1 BOUCAHHBIE YIJIbL.

[IpsiMast ¥ IIIOCKOCTH B IIPOCTPAHCTBE. [IByrpaHHBIN YIOJI.

Mpuororpannuk. Ky0, napamienenunen, npusma, TupaMua.

Hunuuap, KoHyc, mIap, cdepa.

PaBenctBo 1 mogobue guryp. Cummerpus.

[TapannenbHOCT M NEPHEHAMKYJISPHOCTh MPSAMBIX, IUIOCKOCTEH. CKpermuBaronuecs
npsiMble. YTOJI MEXy NPSMBIMH, IFIOCKOCTSMU, MPSMOI U MIOCKOCTBIO.

Kacanue. Brimcannbie u onricandbie (PUTYpHI Ha TUIOCKOCTH W B MpocTpaHcTBe. CeueHune
(burypsl IIOCKOCTHIO.

Benmnunba yrma. JlivHa OTpe3ka, OKPYXKHOCTM M JAyrH OKpyxXHOCTH. Ilnmomans
MHOTOYTOJIbHUKA, Kpyra ¥ KpyroBoro cekrtopa. Ilmomaap mOBepXHOCTH U 00BeM
MHOTOI'PAHHMKA, WINHAPA, KOHYCa, [apa.

Koopaunarnas npsimasi. UucnoBsle NpoMexyTKH. JlekapTOBbl KOOPAMHATHI HA MJIOCKOCTH
U B IIPOCTpaHCTBE. BEKTOpPEI.

2. AuareOpa

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

CBoMCTBA YHCIOBBIX HEPABEHCTB.

@opMyIIbl COKPALLIEHHOTO YMHOKEHHUS.

CBoiicTBa MMHEHHON (PYHKLINU U ee Tpaduk.

®opmyna KOpHEH KBaJpaTHOTO YypaBHEHHs. TeopeMa O pAa3lI0OKEHUHU KBaJpaTHOIO
TpexXwieHa Ha JUHEWHbIe MHOXUTENU. Teopema Buera.

CaoiicTBa KBapaTHuHOU (PyHKINUU U ee TpaduK.

HepaBeHcTBO, cCBsi3pIBarolee cpenHee apu(PMeTHUecKoe U CpeHEee I'€OMETPHUYECKOe
IByX yuces. HepaBeHCTBO 151 CyMMBI IByX B3aUMHO OOpaTHBIX YHCEIL.

@DopMmyJibl 00IIET0 YjieHa ¥ CyMMBI N IEPBBIX YWJIEHOB apu(METHUECKON MTPOrPECCUU.



CBoiicTBa CcTemeHeW ¢ HAaTypalbHBIMH U TIeJbIMH  moka3arensiMu. (CBolicTBa
apudMeTHIeCKnX KOpHEeH n-if crereHn. CBOMCTBA CTENIEHEH C pallMOHATILHBIMH TTOKA3aTEIISIMH.

CBoiicTBa cTeneHHON (YHKINU C LENbIM [T0Ka3aTeleM U ee rpaduk.

CBoiicTBa moka3arenbHON QyHKIUH U ee rpaduk.

OcHoBHOe norapudmudeckoe ToxaecTBo. Jlorapupmsl TpowW3BeNEHUs, CTETEHH,
yacTHOro. @opmyia nepexona K HOBOMY OCHOBAHHIO.

CoiicTBa norapudmuyeckoit GyHKINU U ee Tpaduk.

OcHoBHOE TPUTOHOMETPUUECKOE TOKJIECTBO. CootHomeHus MEXAY
TPUTOHOMETPUYECKUMH (YHKIMSIMUA OJHOTO M TOTO e aprymeHTa. QopMyIibl NpHBEICHUS,
CJIOXKCHHMSI, ABOWHOTO M TOJOBMHHOIO apryMEHTa, CyMMBI M Pa3HOCTH TPUTOHOMETPHUYECKHX
¢GyHkuuid. BplpakeHHe TPUTOHOMETPUUYECKHMX (YHKLUMH Yepe3 TAaHI'€HC IOJOBUHHOIO
aprymenTa. [IpeoOpa3oBanue mpou3BeeHNUs CHHYCOB U KOCHHYCOB B CYMMY.

@opMyIIbl PEMIEHUI MPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHHM.

CBoiicTBa TPUTOHOMETPUUYECKHUX (DYHKIIMHI B UX TpaduKy.

[Tonsitne  mpousBomHoil.  [IpomsBognast — cremeHHOW — QyHKUIUU. IIpaBuia
muddepennpoBanus. IlpousBogHble  3JIeMEHTapHBIX (QYHKUMNA. ['eoMeTpudyeckuil CMBICHT
IIPOU3BOJHOM.

Bospacranne u yosiBanue GyHKIHNA. DKCTPEMYMBI.

[IpuMeHeHre TPOM3BOIHBIX K TOCTPOEHUIO IPaPUKOB (HYHKIUH.

[lepBooOpa3Has. Beruncnenne npocTeHmx HHTETPaioB.

[lonstue ompenenenHoro umurerpana. @opmyna Heriorona — JleiiOHuna. Beruncienue
TJIOMIAEH TUIOCKHUX (hHUTyp.

3. T'eomerpusi

Teopemsl 0 napajIeNbHBIX MPSIMBIX HA IJIOCKOCTH.

CBolicTBa BEPTUKAJIBHBIX U CMEXKHBIX YTJIOB.

CaoiicTBa paBHOOEIPEHHOT'O TPEYTOJIbHUKA.

[Ipu3Haky paBeHCTBA TPEYTOJIBHUKOB.

Teopema 0 cymMmMe BHYTPEHHHMX YIVIOB TpEyroJIbHHKA. Teopema O BHEIIHEM YIJIe
TpeyroiabHuka. CBOICTBa cpeAHEN JTMHUM TPEYTOJIbHUKA.

Teopema ®aneca. [Ipu3zHaku mo100ust TPEyroJbHUKOB.

[Ipuznaku paBeHCTBa U noao0us IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
[TponopuroHaIBLHOCTh OTPE3KOB B MPSIMOYTOJILHOM TpeyroibHuKe. Teopema ITudaropa.

CBoiicTBO cepelMHHOTO MEPIEHIUKYIIApa K 0Tpe3Ky. CBOHCTBO OUCCEKTPHUCHI yTIIa.

Teopembl 0 mepeceyeHUM MeEAMAH, MEPECEUEHUU OMCCEKTPUC U TEPECEUYEHUU BBICOT

TpPeyroJbHUKA.



CBOICTBO OTpPE3KOB, HA KOTOPbIE OMCCEKTpHUCa TPEYTOIbHHUKA JEJIUT MPOTUBOIOIOKHYIO
CTOpPOHY.

CBOICTBO KacaTeIbHONM K OKpPYXKHOCTH. PaBEHCTBO KacaTelIbHBIX, MPOBEACHHBIX H3
OJTHOW TOYKHM K OKPY>KHOCTH. Teopembl 0 BIHMCaHHBIX yriax. Teopema o0 yrie, oOpa3oBaHHOM
KacaTelbHOU U XopAoi. Teopemsl 00 yriie MKy IBYMS MEPECEKAIONTUMUCS XOpaMu U 00 yriie
MEXIY IBYMs CEKyLIMMH, BBIXOJSALIIMMHU U3 OJHOM TOYKH. PaBEeHCTBO MpOM3BENEHUN OTPE3KOB
JIByX TE€peceKarommxcsa Xopa. PaBeHCTBO KBajipaTa KacaTelbHOM MPOU3BEACHUIO CEKYLIEH Ha ee
BHEUIHIOIO 4acTb.

CBoiicTBO YEeThIPEXYTOJIbHUKA, BIIMCAHHOTO B OKPYHOCTb. CBoiicTBO
YEThIPEXYTOJIbHUKA, OIMMCAHHOTO OKOJIO OKPYHOCTH.

Teopema 00 OKpY>KHOCTH, BIHCAaHHOW B TPEYTrOJbHUK. TeopemMa 00 OKPY>KHOCTH,
OIMCAaHHOI OKOJIO TPEYTOJIbHUKA.

Teopembl CHHYCOB 1 KOCUHYCOB JUJIsl TPEYTOJIbHUKA.

Teopema 0 cymMmme BHYTPEHHHX YTJIOB BBIMYKJIOIO MHOIOYT'OJIbHHKA.

[Ipu3naku napamnenorpamma. CBolicTBa nmapasuiesiorpaMma.

CBoiicTBa cpe/iHEN TUHUU Tpanelnu.

®opmyna A BBIUKCICHMSI PACCTOSHUSA MEXAY ABYMsI TOYKaMH HAa KOOPIMHATHOM
IJIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

Teopembl 0 mapajieNnbHbIX NPSAMBIX B IpocTpaHCcTBe. [Ipu3Hak napamienbHOCTH MPSAMO
U IUI0CKOCTH. [Ipu3HaK napajienbHOCTH IIIIOCKOCTEN.

[lpu3Hak TNEpPHEeHOUKYISIPHOCTH TPSAMOM © IIockocTH. Teopema 00 oOmem
NEePHEHANKYJSIPE K JBYM CKpPEIIMBAIOMIMMCS MNOpsAMBIM. lIpu3Hak nepneHauKyIsIpHOCTH
miockocteil. Teopema o Tpex neprneHauKyaspax.

4. Teopussi BeposiTHOCTEH W CTATHCTHKA

CryyaiiHasi UI3MEHYMBOCTh, TOYHOCTHh M3MepeHuil. CiyyaifHble COOBITHS, BEPOSTHOCTH U
YacTOTBHI.

MaremaTtuueckoe OMNMCAaHUE CIy4YalHbIX  ABJICHUWA. BeposSTHOCTH 3JIeMEHTapHBIX
coObIThii. CI0’KEHUE ¥ YMHOKEHUE BEPOSTHOCTEH.

Onementsl KoMmOuHatopuku. IlpaBuno ymuoxenus. IlepectanoBku. ®akropuai.
Coueranusl.

I'eomerpuueckas BepoaTHOCTh. McnibiTanus bepHyiu.

CnyuvaitHple  BenMYUHBL.  YMCIIOBBIE  XapaKTEpPUCTUKU  CIIy4allHbIX  BEJIUYMH.
MaremaTnueckoe OKUAaHUE U AUCTIEPCHSL.

CrnyualiHbple BETUUHUHBI B CTATUCTHKE, 3aKOH OOJIBIINX YHCEI.

KpnTeplm OIlCHMBAHHUA TECTOBBIX 3aJJaHUM 10 MAaTeMATHKeE



BHumarenpHO npounTaiiTe Kaxa0e 3a/laHue U MpejJiaraéMble BApUaHThl OTBETA, €CJIM OHU
umerorcs. OTBedaiiTe TOJMBKO MOCTE TOro, Kak Bbl MOHSUIM BOIPOC M MPOAHAIM3UPOBAIIA BCE
BapHaHTHI OTBETa. BhIMONHANTE 3aAaHKs B TOM MOPSIKE, B KOTOPOM OHU JaHbl. Eciiu kakoe-To
3a/laHue BBI3BIBACT y Bac 3aTpyJHEHHUE, MpOIycTUTe €ro. K IpomylieHHbIM 3aJaHusIM Bbl
CMOJKETE BEPHYThCS, €CJIU Y BaC OCTAHETCS BPEMSI.

[Ipyu BBINOTHEHUH 3aJJaHUN MOXKHO TOJIH30BAThCSl YEPHOBUKOM. 3allCH B YEPHOBHUKE HE
YUUTHIBAIOTCS TPU OICHUBAHUHM DPAOOTHI. bannel, momydenHeie Bamu 3a BbIONHEHHBIE
3amanus, CyMMHpYIoTcs. [locrapaiitech BBITOJHUTH KaK MOKHO OOJbIle 3aJlaHuil U HaOpaTh
HanOoJIbIIIee KOJUIECTBO OAJLIOB.

Ha BbImonHeHHMe SK3aMEHAalIMOHHOW paboThl MO MaremaTthke oTBoautcs 2 daca (120
MUHYT).

BepHoe BbBINOJIHEHHE KaXIOTO 3aJaHusl OleHMBaeTcs B 4 Oawta. MakcuManbHOe
KOJIMYECTBO OaToB 3a BCio padoty — 100.
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