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HacTrosmas nporpamma cOCTOUT U3 ABYX pPa3leioB.

B mepBoM pasfene mepedmclieHbl OCHOBHBIE MaTeMaTHYECKHe ITOHATHS, KO-
TOPBIMH JIOJDKEH BJIALETh IOCTYITAOIIIHIA.

Bo BrOopom paszene yka3aHO, KaKvie HABHIKK W YMEHHs TPeOYIOTCS OT IOCTY-
TAOIIEro Ha dK3aMeHe.

O6beM 3HaHMH U CTENeHb BIaJIeHUI MaTepUAlIOM, OIMCAHHBIM B IIPOrPaMME,
COOTBETCTBYIOT KypCy MaTeMaTHKU cpeAHer mkoisl. [locTynaromnuii MoXeT Mmojb30-
BaThCs BCEM apCEeHaIOM CPEACTB M3 3TOr0 Kypca, BKIYas U Hadana aHanusa. OHa-
KO JUIS peIleHHs 9K3aMEHAlMOHHBIX 33/1a4 JOCTaTOYHO YBEPEHHOIO BIANECHUS JIHIIE
TeMH IOHATHAMH U MX CBOMCTBAMH, KOTOPBIE NEPEYHCIICHbI B HACTOSINEH Mporpam-
Me. OObeKkThl U (DakThl, He H3ydaeMble B 00Ie00pa3oBaTeIbHON IKOIE, TAKKe MO-
I'yT UCIIOJIB30BATHCS IIOCTYIAOIIMMHY, HO IIPH YCJIOBUHU, YTO OH CIIOCOOEH WX IOsiC-
HATH U JI0Ka3bIBaTh B Pa3BEPHYTOM PELIECHHH.

Bce 3amanus npexmonararoT pasBepHYTOE pelleHHe, OCHOBAHHOE Ha Clely-
FOLUX [IPUHIMUIIAX:

1. Bo3MOXHEI pasiu4HBIe CIIOCOObI pelieHus u ero 3amucu. [ asHoe Tpe6o-
BaHHE — pelIeHHe JO/DKHO OBITh MaTeMaTU4eCKd IPaMOTHEIM, U3 HETO JOJKEH OBITH
MOHATEH XOJ pacCyXIeHHH aBropa pabotel. B ocransHOM (MeTom, dhopMma 3amuc)
pelIeHre MOXeT OBITh NpOoU3BONBHEIM. [loHOTAa U 00OCHOBAHHOCTH PACCyKIEHUM
OLICHUBAIOTCS HE3aBUCUMO OT BBIOPaHHOTO METO/IA PEIIEHHS.

2. Tlpu peleHMH 3aJadll MOXKHO HCIOJB30BaTh 0€3 JOKA3aTENLCTB JIFOOKIE
MaTeMaTH4ecKue (aKThl, TEOPEMBI, COAepIKallfecs B y4eOHMKaX ¥ y4eOHBIX MMOCo-
OusiX, HOIYINEHHBIX MIH PEKOMEHIOBAaHHBIX MHHUCTEPCTBOM IIpocBelleHHs P®
(unu panee MuHKCTEpCTBOM 00pa3oBanus U Hayku P®).

BerynurensHoe ucnbiTaHHEe MPOBOAMTCS B ()OpME NMMCBMEHHOIO 3K3aMEHa.
Cocrout u3 10 3amanmii u onenuBaercs u3 pacuera 100 Gamwios. 3afaHusa MMEIOT
Pa3IUYHBIA YPOBEHB CIIOXKHOCTH. Bpems BoImonHeHus 3ananuii — 180 MEUHYT.

Coneprkanne BCTYNHTEJbHOI0 HCIBITAHMS 10 MATEMATHKE.
I. OcHOBHBIE NOHATHS
1. Apudpmernka u aarebpa
1.1. Yncia, KOpHH U CTENEHH

1) Hatypaneheie uncna. [enumocts. IIpocThie ¥ COCTaBHBIE YHCIA.
HauGonpmuii o6mui nenuTens 1 HauMeHbliee obiee kpartHoe. [IpusHaky qeaumo-
ctTiHa 2, 3, 5,9, 10.

2) Lensle, panuoHanbHBIE W AedcTBUTENbHBIE ywcia. Jpodu. [IpomeHTsI.
Monynb 4ncna.

3) CreneHs ¢ HaTYpaJIbHBIM U LIEJIBIM [TOKA3aTeNIEM U €€ CBONCTBA.

4) Kopess crenenu » > 1 u ero cBOMCTBA.



5) CreneHb ¢ palliOHaNbHEIM [TOKA3aTENIEM U €€ CBOWCTBA

7) CBo¥iCTBa CTENEHH C NEUCTBUTENHHBIM IIOKA3aTENIEM.

8) Ilonsatue apudMeTHuecKoii mporpeccuu, ee cBoiictsa. PopMynsl o6mero
4IeHa U CyMMBI # IIEPBBIX YWIEHOB apU(QMETUIECKON IPOTPECCHH.

9) Ilonarue reoMeTpU4ecKOl Iporpeccuu, ee ceoictea. PopMyasl 06Iero
4ICHA U CYMMBEI 72 IIEPBBIX YWIEHOB ['€OMETPUYECKON MPOrPECCHH.

1.2. OcHOBBI TPHTOHOMETPHH

1) Cunyc, KOCHHYC, TAHT€HC, KOTAHI€HC [IPOM3BOJILHOIO yIJia.

2) PanuanHas Mepa yria.

3) Cunyc, KOCUHYC, TAHT€HC ¥ KOTAHIeHC NeHCTBUTEIHHOTO YHCIIA.

4) ApxcuHyC, apKKOCHHYC, apKTaHI€HC, apKKOTAHTeHC HeHCTBUTEIBHOIO
qUCIIa.

5) OCHOBHBIE TPUTOHOMETPUYECKHUE TOKIECTBA.

6) ©opMyIEI IpUBEIEHUS.

7) CoOTHOIIEHNS MEXIY TPUrOHOMETPHYECKUMH (DYHKIMAMH OJHOTO U TOTO
xe aprymenTa. QopMyJibl CIOXKEHHUS, BOMHOIO U IOJOBHHHOTO apryMeHTa, CyMMBI
¥ Pa3HOCTH TPUTOHOMETPUYECKHUX DYHKI[WA.

8) Belpaxxenue TpUroHOMeTpUYeCKrX HYHKLMH Yepe3 TAHIeHC TTOJOBHHHOTO
aprymenTa. lIpeo6paszoBanue mpousBeqeHHs CHHYCOB B KOCHHYCOB B CyMMY.

9) IpeoGpasosanue BEIpaxkeHus ASIMX +DCOSX g npoussenenwe ¢ momo-
IBIO BCIIOMOTATeIEHOTO ApTryMEHTA.

1.3. Jlorapugmsi

1) Jlorapudm gucna.

2) OcHoBHOe nOrapu(GMUYecKoe TOXHeCTBO. JlorapupMsl NPOM3BENEHH,
CTeneHH, 4acTHoro. Popmyia nepexona K HOBOMY OCHOBaHHIO.

3) HMecaTHYHBIH 1 HaTypalbHbIH JOrapuMBl, 9UCTIO €.

1.4. Ilpeo6pa3oBanusi BbIpaskeHH i

1)@opMynBEl COKPALIEHHOTO YMHOMKEHHS.

2) Ipeobpa3oBanus BEIpaXeHHUM, BKIIFOYAOIUX apr(MeTHIECKHe OIepaIHH.

3) IlpeobpazoBaHusi BEIpaKEHUH, BKIIOYAIOIIAX ONEPAIMI0 BO3BEIECHUS B
CTEIeHb.

4) Ilpeobpa3zoBaHus BEIpaXKEHHH, BKIIOYAIOLIUX KOPHM HATYpAIbHOM cTeme-
HH.

5) IlpeobpazoBaHus TPHIOHOMETPHYECKHX BEIPAXKEHHMH.

6) IIpeobpasoBanue BBIpaKEHHH, BKIIOYAIONIAX ONEPALMIO B3STUS Jorapud-
Ma.

7) IlpeobpazoBaHue BEIpaKCHHUI, BKIIOYAIONMX MOLYIb (aGCOMOTHYIO BEJIHU-
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YUHY).
2. YpaBHeHHs H HEPABEHCTBA
2.1. YpaBuenus

1) Kanparnsie ypapHenus. @opMyiia KopHeil KBaapaTHOro ypaBHenus. Teo-
peMa O pa3NoXKEeHWH KBAJpaTHOIO TpexX4uleHa Ha JHHeHHBle MHOXUTETH. Teopema
Buera.

2) PanmoHanbHEIE ypaBHEHHSL.

3) UppaiioHaIbHbIe YpaBHEHHS.

4) Tpuronomerpuyeckre ypasHeHus. QOpMyIIbl pelteHnii MPOCTEHIIX TPH-
TOHOMETPHYECKUX YPaBHEHUM.

5) IlokazaTenbHBIE ypaBHEHHUS.

6) Jlorapubmudeckue ypaBHeHus.

7) PaBHOCH/IBHOCTB YpaBHEHHIA, CHCTEM yPaBHEHMIA.

8) IlpocTeiinye cUCTEMBI ypaBHEHHH ¢ IByMs HEU3BECTHBIMH.

9) OcHOBHEIE IPUEMEBI PELIeHHs CHCTEM YPAaBHEHH: MOACTaHOBKA, anredpa-
HYECKO€ CIIOKEHUE, BBEIEHNE HOBBIX IIEPEMEHHBIX.

10) Mcnions3oBanue cBOMCTB U rpadMKoB QYHKLMIH PH PEIIEHAN yPaBHEHHH

11) Mzo0paxkenre Ha KOOPIHHATHON IIOCKOCTH MHOXKECTBA pENTeHH ypas-
HEHHH C IBYMs IIEPEMEHHBIMU U UX CHCTEM.

12) IlpumeHeHne MaTeMaTHIECKHX METOJOB VIS PELIEHHS COAEPKATENBHBIX
3a7a4 U3 pa3NUuYHbIX 00JacTell HayKy U NpakTHKU. MHTepnpeTalus pe3yabrara, y4er
peanbHbIX OrpaHUYeHUH.

2.2. HepaBencrBa

1) CpolicTBa 4HCIOBBIX HEpaBEHCTB. HepaBeHCTBO, CBA3BIBAIOLIEE CpeIHEe
apu(METHIECKOE U CPeHee reoMeTpUIecKoe AByX uucen. HepaBeHCTBO IUIT CyMMBI
IBYX B3aHMHO OOpPATHBIX YHCEJL.

2) JIuneitHble HepaBeHCTBA.

1) KBanpaTHele HepaBeHCTBA.

2) PanyioHanbHEIE HEPABEHCTBA.

3) IlokazaTensHEIe HEPaBEHCTHA.

4) Jlorapudmudeckue HepaBeHCTBA.

5) TpuroHoMeTpUUYeCKUEe HEPABEHCTBA.

6) CucreMbl THHEHHBIX HEPABEHCTB.

7) CucTeMbl HEPaBEHCTB C OJHOMN [EPEMEHHOI.

8) PaBHOCHIIEHOCTE HEPABEHCTB, CHCTEM HEPABEHCTB.

9) Hcnonp3oBanye CBOXCTB U IpahukoB (yHKIMH IpU PENIEHAN HEPABEHCTB.

10) MeTox uHTEpBAIIOB.

11) Wzobpaxenue Ha KOOPAMHATHOM [IIOCKOCTH MHOYXECTBA PeIleHHui Hepa-
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BEHCTB C JBYyMs [IEPEMEHHBIMHU U UX CHCTEM.
3. ODynkuun
3.1. Onpenenenne u rpadpux QyHKIHHA

1) @ynknus, ee obnacTh onpeneneHus u obnacte 3HaueHu. ['padux PyHK-

IHH.
2) Ilpumeps! GyHKIMOHAIBHBIX 3aBHCHMOCTEN B PEABHBIX MPOLECCAX U SB-

JICHUSAX.
4) Obparnas ¢pyskuys. ['paduk 06paTHOM QyHKIMA.
5) T'eomerpuueckue mnpeobpazoBaHus rpadUKOB: IapaUIeNbHBIA MEPEHOC,
CHUMMETPUH OTHOCHTEJIBHO OCeil KOOPIUHAT, CKATHE U PaCTHKEHHE.

3.2. JnemeHTapHOe HccIeA0BaAHNE PYHKIHT

1) MoroToHHOCTS yHKIuH. [IpoMexyTKH BO3pacTaHus U yOBIBAHHS.

2) UeTHOCTh M HEYETHOCTD (DYHKI[UH.

3) IlepruoguaHOCTS (QYHKIHUH.

4) OrpaHu4eHHOCTE (DYHKIIHH.

5) Touku skcTpeMyMa (JTOKaTEHOTO MAKCUMyMa H MUHHMYMa) QYHKIIHH.
6) Haubonbmee u HauMeHbiee 3HAYEHNS (DYHKIMH.

3.3. OcHoBHBIE 3JIeMeHTapHbIE (PYHKI{HH

1) Jluneitnas ¢yukims, ee rpadux.
2) @yHKLIUA, ONMUCHIBAIOMIAs OOPATHYIO IPOMOPIMOHAIBHYIO 3aBHCHMOCTE,

ee rpauk.

3) KBagpatugnas QyHkuus, ee rpadux.

4) Crenennas GyHKIHUA ¢ HATYpanbHBIM HoKasaTeneM # ynkums ¥ =VX, ux
rpaQuKu.

5) TpuroHomeTpryeckue QyHKIMH, UX TPAdUKH.

6) ObpaTHele TPUrOHOMETpUYECKUe QYHKIH, HX TPa(uKH.

7) IloxazarenpHas GyHKIHUs, ee rpaduk.

8) Jlorapupmudeckas GpyHKIuS, ee TpaduK.

4. Hayajia MaTeMaTH4YeCKOro aHaJjJu3a
4.1. IlponsBonHas
1) TloHATHE O MPOU3BOAHOM (GYHKIMH, T'€OMETPHYECKHUN CMBICI IIPOMU3BOJ-

2) ®Ou3uYecKuil CMBICI IPOM3BOIHOMN, HAXOKIEHHEe CKOPOCTH IJIs Ipolecca,
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3a8JJaHHOTO (POPMYJION MIIU IpaUKOM.
3) VYpaBHeHue KacaTenbHOM K rpaduKy (yHKIUH.
4) Ilpou3BoJHEIE CYMMBI, Pa3HOCTH, IPOM3BEIEHHS, YACTHOTO.
5) Ilpou3sBoHbIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIHHA.

4.2. UccaenoBanne GpyHKmmii

1) Ilpumenenye NpOU3BONHOM K MCCIENOBAHUIO (DYHKIMM TOCTPOESHUIO Tpa-
(buKOB.

2) IlpuMeHeHHe HCTIONb30BAHMS IIPOU3BOAHOMN [ HAXOXKEHHS HAUTydIIero
pelIeHus B NPHUKIAIHBIX 3a4a4ax, NI HaXOXKICHHS HaHOOJBIIEro W HaHMEHBIIEIO
3HaYeHHUs (PYHKIMH Ha OTPE3Ke.

4.3. IlepBooOpa3Has 1 HHTErpaJ

1) IlepooGpasHbie 3neMeHTAPHBIX QYHKIHH
2) IlpumeHeHHUs MHTerpaja B F€OMETPHH JJIs BEIYMCIEHMS IUIONmazel mioc-

Kux Quryp.
5. 'eomeTpus
5.1. IlnanumeTpus

1) Ilpsimas Ha miockoctu. JIyd, oTpe3ok, Jomanasi, yroji. BennumHa yria.
HAnuna otpeska. TeopeMsl 0 MmapaIenbHBIX IPAMBIX Ha mIockocTd. CBoiicTBa Bep-
TUKAJIBHBIX U CMEXHBIX YIIIOB.

2) Tpeyroneruk. Menuana, Guccekrpuca, Beicota. CBoiicTBa paBHOGeApeH-
HOT'O TpeyronbHuKa. [IpH3Haku paBeHCTBA TPEYTONBHUKOB.

3) Teopema o cyMMe BHYTpEHHHX YIJIOB TpeyrojbHuKa. Teopema o BHEIIHEM
yrie TpeyrojibHuka. CBONMCTBaA CpeliHel TUHUU TPEYTOIbHHUKA.

4) Teopema @aneca. [IpusHaku nomo6us TPEyroNbHUKOB.

5) TpusHaky paBeHCTBa W MOAOOHMS IPSMOYTONBHEIX TPEYronbHHKOB. IIpo-
IIOPIMOHATBHOCTE OTPE3KOB B MPSIMOYIOJIBHOM TpeyroibHuke. Teopema [Tudaropa.

6) CBOICTBO CepeJMHHOrO MepreHauKyspa K oTpesky. CBOHCTBO GHccek-
TPUCHI yriia. TeopeMsl 0 NepeceyeHud MenaH, epecedeHnd OUCCEKTPHC U Iepece-
YEHHHU BBICOT TpeyrojbHuKa. CBOMCTBO OTpPEe3KOB, Ha KOTOpbIe OHCCEKTpuca Tpe-
YTOJIbHUKA JENIUT IIPOTUBOIIOIOKHYIO CTOPOHY.

7) TeopeMsl CHHYCOB U KOCHHYCOB JIJI TPEYTOJIbHHKA.

8) MuoroyronsHHEK. Brimykibiii MEHOrOyronsHuk. Teopema 0 cymMMme BHYT-
PEHHHUX YIJIOB BBIIYKIOIO MHOTOYTOJbHHUKA. J[HaroHais.

9) NapannenorpamMm, IPsSMOYTOIBHAK, POMO, KBaIpar, Tpamenus. IIpusHaku
napasienorpamma. CeoiicTBa napamienorpamma 4 pom6a. CBolcTBa cpeHel IMHAU
Tpanenuy.



10) OxpyxHocTh U Kpyr. Pammyc, xopna, nuamerp, KacaTelbHasl, CEKyIIas.
Jlyra OKpy>KHOCTH U KpyroBoii cektop. [leHTpaibHblil i BiucaHHble yIibl. CBOWCTBO
KacaTeJIbHOM K OKPY)XHOCTH. PaBeHCTBO KacaTelbHBIX, IPOBEICHHBIX U3 OIXHOM TOY-
KH K OKpY>XHOCTH. Teopemsl 0 BIucaHHBIX yriaxX. Teopema 06 yrie, 06pa3oBaHHOM
KacaTeIbHOM U XopaoH. TeopeMsl 06 yriie Mex Iy IByMs IIEpECeKAOIIUMUCS XOpa-
MH M 00 yriie MeXIy IBYMS CEKYIIUMH, BHIXOAAIIMME M3 OXHOM TOYKH. PaBeHCTBO
NPOU3BEEHHN OTPE3KOB ABYX IE€PECEKAOINUXCs XOpH. PaBeHCTBO KBalpara Kaca-
TENBEHOM IPOM3BEIEHHUIO CeKylIel Ha ee BHEIIHIOK YacTh.

11) OxpyxHOCTB, BIHCAHHAs B TPEYrONBHUK, M OKPYXXHOCTh, ONHCAHHAS
OKoJlo TpeyronsHuka. Teopema 06 OKpy»KHOCTH, BIHCAHHOM B TpeyroibHUK. Teope-
Ma 00 OKPY>KHOCTH, OIIHCAHHO! OKOJIO TPEYTOJIbHHUKA.

12) IlpaBuibHBIE MHOTOYTOJBHUKH. BIHCaHHAS OKPY)XHOCTH U ONMCAHHAS
OKPY>KHOCTh IIPaBHJIBHOIO MHOTOYrosbHuKa. CBOWCTBO YETHIPEXYIOJbHUKA, BIIH-
CaHHOI'O B OKpPY>KHOCTb. CBOMCTBO YeTHIPEXyroJbHUKA, OMHUCAHHOI'O OKOJIO OKDPYIkK-
HOCTH.

5.2. IlpsimMble 1 NJIOCKOCTH B NPOCTPAHCTBE

1) Ilepecexarommuecs, napauienbHble U CKpeLIUBAIOIINECS PSIMEIE; IEPIEH-
JUKYJISPHOCTE NPAMBIX. T€0peMbl 0 napaieNbHbIX MPSIMBIX B IPOCTPAHCTBE.

2) ITapanneasHOCTE IMPSAMOM U TUIOCKOCTH, IPU3HAKHA U CBOMCTBA.

3) INapannenbHOCTH IUIOCKOCTEM, MPU3HAKY M CBOMCTBA.

4) IlepneHauKyISpHOCTH HPSIMOM M IUIOCKOCTH, IIPU3HAKU U CBOMCTBA; Iep-
NEeHIUKYJISIP U HAKJIIOHHAs, TeopeMa O TpeX NepleHauKyIsIpax.

5) Teopema 06 ob1eM HMepIeHANKYISPE K ABYM CKPELIUBAIOIMMCS IPSIMBIM.
[lepreH MUKy IAPHOCTH IUTOCKOCTEH, IPU3HAKY U CBOMCTBA.

6) IlapannensHoe mpoekTHpoBaHue. M300pakeHne NMPOCTPAHCTBEHHBIX (-

Iyp.
5.3. MHOrorpaHHMKH

1) Ilpusma, ee ocHOBaHusI, OOKOBEIE pebpa, BEICOTA, OOKOBas IOBEPXHOCTE;
npsiMasi IPU3Ma; paBUIIbHAS IIPU3Ma.

2) INapannenenunen; Ky0; CHMMeTpHH B Ky0e, B Iapajuie/enuriese.

3) Ilupamua, ee ocHOBaHUE, GOKOBEIE pedpa, BEICOTA, OOKOBast IOBEPXHOCTE;
TpEeyrojbHas MUpaMuia; NpaBUiIbHAsS MHPaMUIA.

4) Ceyenus Ky0a, mpU3MBI, THPAMUIBL.

5) IlpencraBnenue o MpaBHIBHBIX MHOIOTPpaHHUKAX (TETpasap, KyO, OKTasap,
JOIEeKadp U UKOCadIp).

5.4. Te1a ¥ NOBEPXHOCTH BpalleHUs

1) Humuanp. OcHoBaHue, BBICOTA, OOKOBas IMOBEPXHOCTH, 00pa3yroIas, pas-
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BEpTKa. _
2) Konyc. OcHoBaHue, BBICOTa, GOKOBas MOBEPXHOCTb, 00pasyromias, pas-
BEepTKa.
3) Ilap u cdepa, ux ceueHus.

5.5. Usmepenue reoMeTpUYeCKHX BETHYHH

1) Benuurna yrna, rpagycHas Mepa yria, COOTBETCTBHE MEX/IY BEIMIMHOM
yrjia ¥ JJTHHOM IyTY OKPYKHOCTH.

2) Yron Mexmy NIpSMBIMH B IIPOCTPAHCTBE; YroJ MEXIy MpsMON U IIOCKO-
CTBIO, YIOJI MEX Y IJIOCKOCTSIMH.

3) [lnuHa oTpesKa, JJOMaHOH, OKPYKHOCTH, IEPUMETP MHOIOYTOJIbHHUKA.

4) PaccrosHUE OT TOYKH IO HPSIMOM, OT TOYKH IO IUIOCKOCTH; PacCTOSHHUE
MEeXy NapaljelbHbIMH U CKPEIHBAIOIIUMUCS MPSIMBIMHU, PACCTOSHME MEXIy Ia-
paJUIENbHBIMHU IIOCKOCTSMHU.

5) Ilnowmans TpeyronsHuKa, NapaiesorpaMma, Tpareuyuy, Kpyra, CeKTopa.

6) Iltomane noBepXHOCTH KOHYCa, IUIHHAPA, CHEPHL.

7) O6vem Kyba, MpAMOYTONBHOrO MapaslIeeuIeNa, TUPAMUIB], TTPU3MBL
LIMIMHIpPA, KOHyca, 1apa.

5.6. KoopauHaThbl H BEKTOPbI

1) Koopnunatsas npsmas. YucinoBsie IpoMexyTKH. JleKapToBbl KOOPIHHATE]
Ha IUIOCKOCTH Y B IIPOCTPAHCTBE. Y paBHEHHE NMPSIMOM Ha INIOCKOCTH U B IIPOCTPaH-
CTBe.

2) ®opmyiia pacCTOSHUS MEXAY ABYMS TOYKAMU Ha IUIOCKOCTH U B IIPO-
CTPaHCTBE; ypaBHEHHE OKPYKHOCTU U ypaBHEHUE Chepsl.

3) BekTop, MOmyIb BEKTOpA, PaBEeHCTBO BEKTOPOB; CIOXKEHHE BEKTOPOB U
YMHO)KEHHE BEKTOpa Ha YHCIIO.

4) KonnuneapHsle BeKTOpbL. PasiioxeHue BEKTOpa 0 ABYM HEKOJLUIMHEAPHBIM
BEKTOpaM.

5) Komnnanapusle BeKTOpEL. Pasnojenue mo TpeM HEKOMIUIAHAPHBIM BEKTO-
pam.

6) Koopaunats! BEKTOpa; CKaIspHOE MPOU3BENEHHE BEKTOPOB; YIOJ MEXIY
BEKTOpaMH.

6 JeMeHTHI KOMONHATOPHKH, CTATHCTHKM H TEOPHH BePOSITHOCTEI
6.1. deMeHTbl KOMOMHATOPHKH

1) IToouepenHBIil H OTHOBPEMEHHEIN BHIOOP.
2) @opmyIsl YuCIa COYeTaHuH U NepecTaHoBoK. burom HeroToHa.



6.2. DneMeHTbI CTATHCTHKH

1) Tabnuunoe u rpaduyeckoe NpeACTaBIeHNe JaHHBIX.
2) YucnoBsle XapaKTEPUCTUKH PSAIOB JaHHEIX.

6.3. JnemMeHTHI TEOPHH BePOSITHOCTEIH

1) BepostHOCTH COOBITHIA.
2) Vicnonb30BaHKA BEPOATHOCTEH U CTATUCTHKM IIPH PELICHMH IIPUKIATHBIX
3amad.

II. TpeGoBaHus K MOCTyna0mEeMy

Ha sk3ameHe 110 MaTeMaTHKe MOCTYIAIOLIMHA JOIDKEH YMETh:

1. ¥YMerb BBINOIHATL BBIYHCIEHHS M npeobpasosanus (6e3 KaabKyJIsi-
TOpa):

1) BemmonuaTe apudMeTHuecKue JeHCTBUS YCTHEIMA M MCHMEHHBIMH MpHe-
MaM¥; HaXOIUTH 3HAYEHUSI KOPHsA HAaTypaJbHOW CTENEeHU, CTENICHH C PALHOHAILHEIM
[oxasareneM, Jiorapuma; IpPOM3BOAUTH ONEpalliid HaJ BeKTopaMu (CIOXKEeHHe,
YMHOXEHHE Ha YHCJIO, CKAIIPHOE IPOU3BEIEHUE); NEPEBOIUTh OJHU €IUHHIIBI H3-
MEpEHHs BeIUYHH B ApYyTHE.

2) CpaBHHMBATH 4UCJIa U HAXOMUTH UX IPUOIMKeHHBIe 3HaueHns (6e3 KanbKy-
JIATOpPA); IOKa3bIBAaTh TOXKAECTBA M HEPABEHCTBA Ul OYKBEHHBIX BBIPaKEHMI.

3) BeryMcnaTh 3HaYEHMS YHCIOBBIX U OYKBEHHBIX BBIPaKEHUH, OCYIIECTRIS
HeoOXOUMBIE MOJACTAaHOBKH M INpeoOpa3soBaHMs; BHIYKMCIATH BBEIPAKEHHE IPUOIH-
KEeHHO. |

4) IIpoBOaMTE MO U3BECTHBIM (OpMyJam ¥ MpaBUjiaM MpeoOpasoBaHus OYK-
BCHHBIX BBID@XEHUM, BKIIOYAIONIMX CTENEHHU, paJuKalbl, JIOrapu(MBl U TPHUTOHO-
MeTpHYecKue QyHKIHH.

5) INonp3oBaThbest CBOMCTBAMU YHCEN, BEKTOPOB, GyHKIMI M MX rpadHKOB,
CBOMCTBAMH apU(PMETHIECKOH U reOMeTPHIECKON POTPECCHH.

6) Ilonp30BaThCsi COOTHOIIEHUAMU U (POPMYJIAMHU, COAEPKAIMMU MOMIYJIH,
CTENeHH, KOPHHM, JIOrapu(QMUYECKHe, TPUTOHOMETPUIECKHE BEIPAXKEHMS, BEIHYMHEI
YIJI0B, AJIUHEL, IUTOMIAIH, 00BEMEI.

2. YMeTh peiaTh ypaBHeHHsI H HEPaBEeHCTBA:

1) Pemats parnuoHaibHble, HppalUOHATbHEIE, TOKA3aTENbHEIE, TPUTOHOMET-
puYecKue U Torapu(GMUYECKHe YpaBHEHHS, UX CHCTEMBIL.

2) Pemare ypaBHEHHs, IPOCTeHIie CHCTEMBI YPAaBHEHHI, UCTIONb3Ys CBOM-
crBa GYHKIMH ¥ UX rpadHKOB; UCIOIB30BaTh IS MPUOIMKEHHOTO PEIEHHs YPaB-
HEeHU# ¥ HEPAaBEHCTB I'paMUEeCKUil MEeTO/.

3) Pemars panuoHanbHEIE, IIOKa3aTeNbHBIE M JIOrapu()MUUECKHE, TPUTOHO-
METPHYECKHE HEPABEHCTBA, X CUCTEMEI.



3. YMeTb BBINOJHATD AeHCTBHSA ¢ PYHKIUAMME:

1) Onpenenars 3HaueHue GyHKUNH 10 3HAYEHUIO aPIyMEHTA IPU Pa3IHIHbIX
crocobax 3amanus QYHKIMH; ONKUCHBATE [0 rpaduKy NOBEIeHNe U CBOMCTBA QyHK-
LUK, HAXOUTh MO rpaduKy QyHKIMK HaubGonblIee ¥ HAUMEHbIIee 3HAYEHUS; CTPO-
UTh I'Pa(UKA U3YUEHHBIX (YHKIHIA.

2) Crpouts rpaduku GyHKIMH ¥ MHOXKECTBA TOYEK HA KOOPAMHATHOMN IIIOC-
KOCTH, 3a/IJaHHbIE YPaBHEHUAMH U HEPABEHCTBAMH.

3) BbraucnaTs Npou3BOIHbIE M IIEPBOOOPA3HbIE SJIEMEHTAPHBIX (yHKIIHIA.

4) Hccnenosars B mpocTeiinux ciyyasx QYHKIMA Ha MOHOTOHHOCTb, HAaXO-
IUTh HauOoNBIIee  HAaUMEHbIIIee 3HAYeHUS QYHKIMH.

4. YMeTb BBINOJIHATL JeHCTBHS ¢ reoMeTpHYecKHMH (HUrypaMH, Koop-
AMHATAMH H BEKTOPaMH:

1) PemaTh miaHMMETpUYECKHE 3a/aul HA HAXOXCHUE reOMeTpUYECKUX Be-
JIAYUH (JUIAH, YITIOB, IUIOLIaIel).

2) PemaTe npocTeiiinne crepeoMeTpHYECKUe 3a1a4l Ha HaXOK/AEHHE TeOMeT-
PUYECKHX BENWYMH (ANHH, YIJOB, IUIomaneif, 06beMOB); HCIOIB30BaTh IIPU pelle-
HUU CTePEOMETPHYECKUX 3a/1a4 METOIbI IUTAaHUMETPUH U METO KOOPIHUHAT.

3) OmnpenensaTs KOOpAMHATH TOYKHU; MPOBOIUTEH ONEPALIUM HAl BEKTOPaMH,
BBIYUCJIATE UIHHY M KOOPAMHATHI BEKTOPA, YTOJ MEXIY BEKTOPAMH.

4) W300paxaTh reoMeTpudeckre (GUryphl Ha YepTexkKe; AeIaTh JOIOTHUTENb-
HBIe IIOCTPOEHHS; CTPOMTH CEYEHHs; HUCCIEeI0OBAaTh B3aUMHOE PACIONIOKEHHEe QUTYD;
IPUMEHATh MPU3HAKH PABEHCTBA, NONOOUS GUTYp W WX NPHHAIIEKHOCTH K TOMY
UM HHOMY BHIY.

5) Ionb30BaThesl CBOMCTBAMU I€OMETPUYECKHX (DHUIYpP, HX XapaKTepHbIX TO-
YeK, IMHUH ¥ 4acTel, CBOMCTBAMH PaBEHCTBA, [IOAO0US W B3aUMHOIO PACIIOIOKEHHUS
duryp.

6) Pemars 3amayu Ha [1OCTPOEHME IUPKYJEM, JTHHEHKOH; HAXOMUTh IeOMET-
pUYECKHE MecTa TOYEK.

S. YMeTb CTPOHTH M HCCJIEI0BATH NPOCTEHIINe MaTeMaTHYeCKHe MoJe-
JIH:

1) MonenupoBatk peanbHble CHTYal[l¥ Ha S3bIKE alreGpbl, COCTABIIATE YPaB-
HEeHUS ¥ HEPaBEHCTBA I10 YCJIOBUIO 3a[jauyy; UCCIEeN0OBAaTh MOCTPOEHHBIE MOIENH C HC-
II0JIb30BaHUEM alllapaTa aireGpsi.

2) MonenupoBaTh peajbHBIE CHTyalUUH Ha S3BIKE T€OMETPUH, HCCIENI0BaTh
IIOCTPOCHHBIE MOJCIIH C HCIIONb30BAHUEM I'eOMEeTPUYEeCKUX IOHATHH W TeopeM, all-
maparta anreOpsl; peIath NMpaKTHYeCKHe 3a1aul, CBA3aHHBIE C HAXOXKIECHHUEM Ieo-
METPUYECKHUX BETHYHH.

3) IIpoBoauTh HOKa3aTeNbHBIE PACCYKACHMUS NIPH PEIIEHHUH 3aa4, OLEHUBATh
JIOTUYECKYIO IPaBUIBHOCTH PACcCy’KIEHHMH, pacliO3HABATh JIOTHYECKH HEKOPPEKTHBIE
paccyXIeHus.

4) MopenupoBaTh pealbHbIe CUTyallid Ha S3bIKE TEOPHU BEPOSTHOCTEH M
CTaTUCTUKH, BEIYHUCIIATH B POCTEHIINX CITydassX BEPOSTHOCTH COOBITHIH.

5) M3narate u ohOpMIATE pelieHre JTOrHYecKy NPaBUIIbHO, MOJIHO U II0Ce-
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JIOBaTeNIbHO, C HEOOXOIUMBIMH IIOSICHEHUAMMU.

6) AHanU3UPOBaTH GOPMYIMPOBKH YTBEPKICHHM M MX 1OKA3aTeIbCTBA.

6. YMeTh HCNO/IB30BATh NPHOGPETEHHbIE 3HAHUSI H YMEHHS B IPaKTHYe-
CKOH JesITeIbHOCTH H NOBCEAHEBHOM KH3HM:

1) AHanu3yupoBaTh pealbHbIE YUCIIOBBIE JTaHHbIE, HHPOPMAIMIO CTATHCTHYE-
CKOTO XapakTepa; OCYLIECTBIIATh IPAaKTHYECKHE pacyeThl IO (GopMysaaM; IMOJB30-
BaThCsI OLIEHKOW ¥ ITPUKKIKON P NPaKTHYECKUX pacyeTrax.

2) OnuceBaTh ¢ NOMOLIBIO (GYHKIMHA pasiuyHble peajbHble 3aBHCHMOCTH
MEeXJy BeIHYHHAMHU W WHTEPIPETHPOBAaTh UX IpaduKy; HU3BIEKaTh MH(OPMALHMIO,
IpeJCTaBICHHYIO B TablMIax, Ha AUarpaMMax, rpadukax.

3) Pemats npuknagHble 3a1a4u Ha HanGoIbIIME ¥ HaUMEHbIINe 3HAYCHHs, Ha
HaX0)KIE€HHE CKOPOCTU U YCKOPEHHS.

Pexomengyemas nureparypa

1. JIxoOBIe yueOHUKH 110 MaTeMaTUKe IS ygamuxces 10-11-x xiaccos.
2. JIroOple yueOHbBIe TOCOOHUS IS CHCTEMATHU3alliy 3HAHUIM 10 MATEMATHKE 34
Kypc cpeqHe# miKouibl 4 moarotoBku k EI'D. Hanpumep, yuebusle mocobwus:

1) MiBanoB A.A., VBanos A.Il. Maremaruka. ITocobue st cuCTeMaTH3AIMN
3HaHUK U moAarotoBku kK EI'D: YuebGHoe mocoGue, usn. 4-e, nepepab. u gom. M.:
®usmarkaura, 2015.

B mocobuu paccMarpuBaroTCs BOIPOCH! IIKOIBHON MPOrpaMMBEl 0 MaTeMa-
TUKE, TIIyOOKOe IOHHMMAaHUE KOTOPBIX OCOOEHHO BaKHO NP M3ydYeHHHU BHICIIEH Ma-
TEMaTHKU B By3€, a TaKXKe€ BOIPOCHI 3IEMEHTAPHOH MaTeMaTUKH, He HAlleAue J0-
CTaTOYHO ITOJTHOI'O OTPa)kKeHMs B IKOIBHOM Kypce. IIpencrapieno 6obinoe Koauye-
CTBO INPaKTUYECKUX 3aJaHUH, B3ATHIX U3 Pa3IMYHBIX UCTOYHUKOB, a TAaKXe aBTOD-
CKHUX 3a[laHHH; IIPEANIOYTEHHE OTIAeTCs 3a1a4aM, IPU PeleHH: KOTOPBIX MCIIOb3Y-
I0TCSL CBEICHUS U3 Pa3IMYHBIX Pa3/ieioB 3JIeMEHTAPHON MATEMATHKH.

2) Vsanos A.IL TecTsl u KOHTpOJbHEIE PabOTHl MO MaTeMaTuke. YueGHOe
nocobue, 5-e 3. nepepab. U nom. M.: ®usmarkaura, 2008.

B nocobuu mpuBOIATCS [UIaKTHYECKHe MaTepHallbl B BUJIe TEMaTHYECKUX U
UTOT'OBBIX 9K3aMEHAIHOHHBIX TECTOB M KOHTPOJBHBIX Pa0OT OIS CHCTEMATH3AllUH
3HaHUH IIKOJPHUKOB ¥ aOMTYPUEHTOB IO MaTeMaTuke, caaromux EI'D wim BeTynu-
TEJIbHBIHM 3K3aMEH KaK B MUCBMEHHOH (GopMme, Tak U myTeM TecTHpoBaHus. [locobue
NpeIHa3HAYEeHO CIIyIIATeNsIM IIOATOTOBUTENIBHBIX KYPCOB, a TaKXe CTaplIeKIacCHHU-
KaM, KOTOpbI€ CaMOCTOSATENBHO FOTOBITCS K IOCTYIUIEHUIO B By3 ik caade EI'D.

3) MBanos A.A., ViBanoB A.Il. TemaTndeckde TecThl I CHCTEMATH3AIHH
3HaHMM 10 MaTemaruke. Yacte 1 M.: ®usmarkuura, 2015.

Llens M31aHUsI KHUTH — IIOMOYb IIKOJBHHUKAM B CHCTEMATH3aLMU 3HAHUH IO
MaTeMaTuKe.

IIprBeneHs! TECTHI ISITH YPOBHEH CIIOKHOCTH ITO TeMaM: IPeo0pa3oBaHus aj-
re0pau4ecKuX BhIPaKEHHMIl, pocTeiiune (yHKIUHA, IPOCTEIE YPABHEHHMS, MPOCTHIE
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HepaBeHCTBa. [IpesHazHadyeHs! yyanmmcs o0meo6pa3oBaTeNbHbIX YUPEKAEHHH IS
CaMOTECTUPOBAHUS IPH MOATOTOBKE K BBIITYCKHBIM 3K3aMeHaM, HEeHTPATU30BAHHOMY
U PErHOHATbHOMY TECTHPOBAHMIO, a TAKXKe K eJHHOMY IOCYAapCTBEHHOMY 9K3aMEHY
U BCTYyNIUTEIBHBIM 9K3aMEHaM B BY3H;

4) Upanor A.A., Banos A.Il. Temaruueckue TeCTHI [UIS CHCTEMATH3ALUH
3HaHWK 110 MaremaTuke. Yacte 2 M.: ®usmartkuura, 2015

Llens M3naHus KHATH — MOMOYG IIKOJNBHMKAM B CHCTEMATH3allMH 3HAHUH O
maTteMaTuke. [IpuBeneHbl TECTHI IATH YPOBHEH CIOKHOCTH II0 TeMaM: JIoTapu(Mu-
4ecKas W IoKaszarelbHas (QYyHKIHH, TPUTOHOMETPHS, ITOCIEN0BATEIbHOCTH, T€OMET-
pusl, IPOU3BOAHAS U €€ IPUIIOKEHMS.

IlpennasHa4eHsl yqamumMes 0011e00pasoBaTeNbHbIX yIpexKAEHUN I caMo-
TECTUPOBAHHSI IPU IIOArOTOBKE K BBIIYCKHBIM 3K3aMeHaM, LEHTPAIH30BAHHOMY H
PErHoHaIBHOMY TECTUPOBAHUIO, a TAKXKe K eIMHOMY I'OCYIapCTBEHHOMY 9K3aMeHy U
BCTYIHTEIBHBIM 9K3aMEHaM B BY3Bl.
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