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[IporpaMma cocTaBieHa Ha OCHOBE OOS3aTEIBHOTO MHHHMYMa COACpX aHUS OCHOBHBIX
0o0pa3oBaTeNbHbIX MPOTrpaMM U TPeOOBaHUN K YPOBHIO MOJATOTOBKH BBIMTYCKHHKOB CpeTHEI
(TOJTHOI) HIKOJIBI.

DK3aMeH M0 MaTeMaTHKe MPOBOAUTCS B (hOpMe TECTOB.

KaxxnoMy aOuTypueHTY BBIIAIOTCS UHIUBUIYATbHBIC OJIAHKH TECTA.

B sk3amenanuonHslii BapuaHT BiItodaerca 20 3amanuii. [IpaBuibHOE penieHue KaxIoro
3aJ[aHusl OIICHUBACTCS 5 OaIaMu.

Pe3ynbTaThl Bce€X BCTYNMUTEIbHBIX HCTIBITAHUN OlleHuBatOTCS 1o 100-0ayuibHOM mIkare.

[Tocne 3aBepiieHusi pabOTbI C TECTOM, AOMTYpUEHT CHACT YJICHY 3K3aMEHAlMOHHOM
KOMUCCHH OJIaHKHU TeCTa C OTBETaMH.

Hcnons3oBaHne MOOWIBHBIX TeNePOHOB WM JAPYTUX CPEICTB CBS3M Ha DK3aMCHE
3arpenlaercs. YYaCTHUKU BCTYMUTENbHBIX UCIBITAHUNA MOTYT UMETh IpHU ceOe U HCIOIb30BaTh
CIIPaBOYHbIEC MATEPHANIBI U AJIIEKTPOHHO-BBIYUCIUTEIbHYIO TEXHUKY.

Copaeprxanue nporpaMmmbl

I. OcHOBHBIC NOHATHUA

1. Harypaneubie uymcna. [lemumocts. [Ipocthie u coctaBHble yucna. HauGonbmmii oOmiuit
JIeTUTENIb U HAUMEHbIIIee 00111ee KpaTHOE.

2. Llensle, pauMOHAJIBHBIE W AEHUCTBUTENbHbIE unciaa. [IpoueHTsl. Moaynb uncia, creneHs,
KOpeHb, apuPMeTHYecKuid KopeHb, Jorapupm. CHHYC, KOCHHYC, TAaHTE€HC, KOTAaHTE€HC YHUCIa
(yrna). ApkcuHyC, apKKOCHHYC, apKTaHI'€HC, apKKOTAHI'€HC YHCIIA.

3. UucnoBble ¥ OyKBEHHBIE BhIpaXkeHHsl. PaBeHCTBa U TOXIeCTBa.

4. ®ynkuusa, ee o0OnacTb omnpeaeneHus U oOnacTb 3HaueHW. Bospacrtanue, yOblBaHue,
HNEPUOJIMYHOCTb, YETHOCTb, He4eTHOCTh. Haumbounblee M HauMeHblllee 3HAYCHUS (QYHKIUH.
['padux GpyHKINH.

5. JIuneinas, KBaJlpaTU4Has, CTEIICHHA, IIOKa3arenbHasi, norapupmuyeckas,
TPUTOHOMETPHUYECKHE (DYHKITHH.

6. YpaBHEeHUe, HEpPaBEHCTBa, cucreMa. PerieHus (KOpHM) ypaBHEHHs, HEpAaBEHCTBA, CUCTEMBI.
PaBHOCWIIBHOCTB.

7. Apudmernyeckas 1 TeoMeTpUYEcKast IPOrPECCUH.

8. Touka, mpsimast ¥ 1UIOCKOCTh. [Ipsmas Ha muockoctu. IloHsTHE O TE€OMETPUYECKOM MECTE
touek. Paccrostaue. JIyd, oTpe3ok, 1oMaHasl.

9. Yroa. [Ipsmoii yron. Octpeie U Tymble yribl. BepTukaiabHble U CMeXHBIE YIubl. bruccekTpuca
yria.

10. IMapannensbHble U nepecekaroniuecs npsmolie. [lepneHaAuKyaspHOCTh OpsMbIX. CepeauHHbIN
NEPIEHIUKYIIAP K OTpe3Ky. lleprnenaukyisap 1 HakIoOHHas K NpsiMOM. PaccTosiHue OT TOUKH 10
IPSAMOH.

11. Tpeyronpnuk. IIpsMoyroapHble, OCTPOYTOJIbHBIE U TYNOYIOJbHBIE TPEYTOJIbHUKU. BbIcoTa,
MeauaHa, OUCCEKTpHca, CPelHAs JIMHUSA TpeyrojbHuKa. PaBHOOe/IpeHHbIE U PaBHOCTOPOHHUE
TPEYrOJIbHUKHU.

12. Cunyc, KOCUHYC, TAHT€HC, KOTAHI'€HC OCTPOTO YIJla IPSIMOYTOJIbHOTO TPEYroJIbHUKA.

13. Beinykuiblit MHOroyroiasHUK. KBagpat, mpsMOyroipHUK, HapaiesiorpaMM, poMo, Tpamenus,
paBHOOeIpeHHas Tpanenus. [IpaBuIbHbIN MHOTOYTOJIBHUK. JlaroHas.

14. OkpyxHocTb U Kpyr. Paguyc, xopaa, nnaMerp, kacaTtenbHas, cekymas. Jlyra okpy>KHOCTH U
KpyTroBOH ceKTOp. LleHTpanpHbIi U BOUCAHHBIE YIJIBL.

15. IlpssiMas 1 TIOCKOCTH B MPOCTPAHCTBE. [|ByrpaHHbIil yrod.

16. Muororpannuk. Ky6, napamienenunes, npusma, nupamuia.

17. Hununap, KoHyc, map, cdepa.

18. PaBenctBo u nogodue puryp. Cummerpus.

19. IlapamnenbHOCTP U NEPHEHAMKYISPHOCTh MPSAMBIX, ILIOcKocTed. CKpeluBaroIumecs
IpsAIMBIE. YTOJI MEXKAY NPAMBIMH, IIJIOCKOCTSIMH, PSMOU U IIJIOCKOCTBIO.
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20. Kacanue. Brincannele u onucaHHble (UTypbl Ha MJIOCKOCTH M B mpocTpaHcTBe. CeueHue
(GUTYpBI TNIOCKOCTHIO.

21. Benumuumna yrua. J[lnMHa OTpe3Ka, OKPYXXHOCTM U JIyTM OKPYXHOCTH, IEPUMETP
MHOT'OYTI'OJIbHUKA.

22. IInomaae MHOTOYTOJIBHUKA, Kpyra U KpyroBoro cekropa. Ilmomanb moBepXxHoOCTH U 00beM
MHOTI'OTpaHHMKa, IMJIMHAPA, KOHYyCa, Iapa.

23. KoopauHartHas npsimast. YuciaoBble IpoMEXyTKU. JleKapTOBbl KOOpAUHATHI HA IJIOCKOCTH U B
npoctpaHctBe. Bekropel. JlnuHa (Monynb) BekTtopa. Koopaunatel BekTopa. PaBeHCTBO
BeKTOpoB. Omnepanuu HaJ BEKTOpaMHM: YMHOKEHHE Ha 4YHUCIO, CJIOKEHHUE, pa3JloKEHUe,
CKaJISIPHOE MPOMU3BEIEHUE. YTOI MEXKIY BEKTOPAMH.

II. OcHoBHBIE GOPMYJIBI H TEOPEMbI

Auredpa

1. Ilpu3naku nenumoctu Ha 2, 3, 5, 9, 10.

2. CBolicTBa YMCIIOBBIX HEPABEHCTB.

3. ®opMyIbl COKpAIIEHHOI'O YMHOKEHMS.

4. CoiicTBa TMHEHHOW (PYHKIINU U ee Tpaduk.

5. ®opmyna KOpHEH KBaJpaTHOrO ypaBHeHHs. Teopema o pazIoKeHUH KBaJPaTHOTO TPeXuIeHa
Ha JIMHEHbIE MHOKUTENU. Boienenue nosHoro kBajapara. Teopema Buera.

6. CBoiicTBa KBagpaTuyHOU (QYHKIIUU U ee TpaduK.

7. ®opMyIbl OOIIETO YIeHAa U CYMMBI N IEPBBIX YWICHOB apU(METHYECKON POTPECCHH.

8. @opMyJIbl OOILEro YiIeHa U CyMMBbI N IIEPBBIX WIEHOB F€OMETPUYECKOIN MPOrpecCHH.

9. CBoiicTBa cTeneHel ¢ HaTypalbHBIMU U LENbIMU NOKa3areasiMu. CBolicTBa apudMeTndecKux
KOpHe# n-i ctenenu. CBONCTBA CTENEHEH ¢ pallMOHATIBHBIMH [TOKa3aTeNIMHU.

10. CBolicTBa cTeneHHOM ()YHKIMHU C LIEJIBIM ITOKa3aTesieM H ee rpaduk.

11. CBoiicTBa noka3zarensHOU pyHKIIMU U ee rpaduk.

12. OcHoBHOe norapudmmuyeckoe ToxaecTBo. JlorapuMbel IpOU3BeIeHUS, CTCIICHH, YaCTHOTO.
dopmyiia nepexoia K HOBOMY OCHOBAHHUIO.

13. CgoticTBa norapupmMuueckoil GyHKIMH U €€ TpaduK.

14. OcHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. COOTHOLIEHUS MEKIY TPUTOHOMETPUUECKUMU
(GYHKIUSAMH OAHOTO M TOrO XK€ apryMmeHTta. ®opMyibl NPHUBEAEHUS, CIOKEHUS, JABOWHOIO U
MOJIOBUHHOTO apryMEHTa, CYMMBbl U Pa3HOCTH TPUTOHOMETPUYECKUX (DYHKIMHA, MOHMKEHHS
CTeNeHU. BripaxkeHne TPUrOHOMETPUYECKUX (YHKIIMI Yepe3 TaHTeHC MOJIOBUHHOTO apryMeHTa.
[TpeoOpa3oBanue NMpoU3BEICHHUSI CHHYCOB U KOCUHYCOB B cymMMy. DopMyiia BCIOMOraTeabHOro
yria.

15. ®opmynsl penieHnii NpOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUH.

16. CBoiicTBa TPUTOHOMETPUUECKUX (QYHKIUI U UX TpapUKu.

I'eomerpus

1. Teopemsl 0 napaJlJIeNIbHBIX MPSIMBIX HA MIJIOCKOCTH.

2. CBolicTBa BEpTUKAIbHBIX U CMEXHBIX YTJIOB.

3. CBoiicTBa paBHOOEAPEHHOT'O TPEYTOJILHUKA.

4. Ilpu3HaKku paBEHCTBA TPEYTOJbHUKOB.

5. Teopema 0 cymMme BHYTPEHHUX YIVIOB TpEYrojbHUKAa. TeopemMa O BHELIHEM YIJE
TpeyrosbHUKa. CBOMCTBA CpeIHEN JTUHUU TPEYTOJIbHUKA.

6. Teopema Paieca. [IpusHaku Mo100us TPEYroIbHUKOB.

7. Tlpu3Haku paBeHCTBa W TMOAOOUS MPSAMOYTOJbHBIX TPEYroJabHUKOB. [IpomoprroHanibHOCTD
OTPE3KOB B MPSIMOYTrOJbHOM TpeyronbHuke. Teopema [Iugaropa.

8. CBOICTBO cepeIMHHOrO NMEPIEHAUKYIsIpa K 0Tpe3Ky. CBONCTBO OMCCEKTPHUCHI yIIa.

9. TeopeMbl O nepeceueHUH MeIUaH, MepeceueHUH OUCCEeKTPUC M TEPECeYeHUU BBICOT
TpeyrojbHUKa.



10. CBoiicTBO OTpE3KOB, Ha KOTOpbIE OMCCEKTpHCA TPEYroJbHHUKA ICITUT MPOTHUBOIOJIOKHYIO
CTOpOHY.

11. CBolicTBO KacaTelbHON K OKPY>KHOCTH. PaBEeHCTBO KacaTeNbHBIX, MPOBEAECHHBIX U3 OHOU
TOYKH K OKpPYXHOCTU. Teopembl O BIHCaHHBIX yriax. Teopema o0 yrie, oOpa3oBaHHOM
KacaTeJbHOU U Xop0ii. Teopembl 00 yriie Mexay ABYyMs IEPECEKAIOITIMICS XOpIaMH 1 00 yTiie
MEXy ABYMS CEKYUIMMH, BBIXOJIAIIMMH U3 OJTHOM TOUKHU. PaBeHCTBO mpou3BeAeHU OTPE3KOB
JIBYX IIEPECEKAIOIIMXCs XOpA. PaBEeHCTBO KBajipaTa KacaTeJIbHOW MPOU3BEACHUIO CEKYILEH Ha ee
BHEIIHIOIO YacTh.

12. CBOWCTBO YETHIPEXYTOJIbHUKA, BIMCAHHOI'O B OKPYXHOCTb. CBOMCTBO UYETHIPEXYTOJIbHUKA,
OMKMCAHHOTO OKOJIO OKPYKHOCTH.

13. Teopema 00 OKpYKHOCTH, BIUCAHHOW B TPEYTroJIbHUK. Teopema 00 OKpY>KHOCTH, ONMCAHHON
OKOJIO TPEYTOJIbHUKA.

14. PemieHue npsMOyTrojIbHBIX TPEYTOJIbHUKOB.

15. TeopeMbl CHHYCOB U KOCUHYCOB JIJIsl TPEYTOJIbHUKA.

16. Teopema 0 cyMMe BHYTPEHHUX YTJIOB BBIMTYKJIOIO MHOTOYTOJIbHUKA.

17. Ilpusnaku napasmienorpamma. CBOWCTBA MapajuiesaorpaMmma.

18. CpoiicTBa cpeaHel JIMHUH TPATICIIUH.

19. Ilnomanpr mnpsmoyroipHUKa. [lnmomaap mnapamienorpamMma, TPEYroJbHHKA M Tparelnuu
(ocHOBHBIE (hopMyIIbl). DOPMYITBI, BRIPAKAIOIINE TUIOMIAb TPEYTOJbHUKA: Yepe3 IBE CTOPOHBI U
yroJl MeXAy HHMH, 4Yepe3 MepUMeTp M paJuyc BIHCAHHON OKpykHOCTH, (opmyrna ['epona,
IUIOLIA/Ib YETHIPEXYTOJIbHUKA.

20. CBs3p MEXY IJIOMAASIMH MOAOOHBIX UTYP.

21. [Inomaae Kpyra u miomaas CeKTopa.

22. ®opmyna Ui BBIYUCICHUS PACCTOSHUS MEXIY JBYMS TOYKAMH Ha KOOPJMHATHOMN
IUIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

23. Teopembl 0 mapaiedbHBIX MPSIMbBIX B MpocTpaHCcTBE. [Ipu3Hak mapayieabHOCTH MPSIMOU U
10cKOCTH. [Ipr3HaK nmapajuieIbHOCTH INIOCKOCTEH.

24. [Ipu3Hak NepneHIuKyJISpHOCTU MPSAMON U MIIocKocTU. Teopema 00 o0mieM neprneHanuKyspe
K JBYM CKpeIIMBaIOIIMUMCcA OpsiMbIM. [Ipu3Hak nepneHauKyimsipHOCTH IuiockocTeil. Teopema o
TpeX MepreHIUKYIsSpax.

25. ®opmyIbl 00beMa MPSIMOYTOIBHOTO TTapallienenunesaa, Kyoa, mapa, HuInHApPa U KOHyca.

I11. TpeGoBanus Kk MocTynawEeMy
Ha sk3ameHe no MaremMaTHKe MOCTYMAIOMINI T0KEH:

1. yMeThb BBINOJHATH BHIYUCICHUS H MPe0OpPa30BaHUA:

1.1 BemonHATh (0€3 KaJlbKyJsATOpa) NEHCTBUS HAJ YHCIAMU U YHUCIOBBIMU BBIPAXKEHUSMU;
HaxoauTh (0e3 KalpKyJasiTOpa) 3HAYEHHS KOPHS HATypaJbHOM CTENEHHM, CTENeHH C
palnMoHaTBFHBIM TTOKa3aTeeM, Jorapudma; MepeBOJAUTh OJHU €AWHUIBI H3MEPEHHs BEIIMYHH B
ApYyTHE,

1.2 BBIYMCIATH 3HAYCHHS YHUCIOBBIX M OYKBEHHBIX BBIPAKEHHIA, OCYIIECTBIISISI HEOOXOIUMBIE
MOJICTAHOBKH U ITPeoOpa3oBaHus; MOJIb30BaThCs CBOMCTBAMU YHUCEIT;

1.3  npoBomuTh MO W3BECTHBIM (oOpMyJIaM W TpaBUIaM MpeoOpa3oBaHUsT OYKBEHHBIX
BBIPKEHU, BKIIIOYAIOIIUX MOJIYJH, CTETIEHHU, PaJAUKalbl, JOrapupMbl U TPUTOHOMETPUUYECKHUE
byHKIINY,

1.4 cpaBHMBaTH 4YHMcIa M HAXOAUTh HUX MNPHOMMKEHHbIE 3HaueHUs (0e3 KalbKyJsTopa);
JTOKa3bIBaTh TOXKJECTBA M HEPABEHCTBA JUIsl OYKBEHHBIX BBIPAKECHUIA,



2. yMeTh peliaTh ypaBHeHHUs] U HEPABEHCTBA:

2.1. pemarh panMOHaIbHbIE, HppAlMOHAIbHbIC, IOKa3aTeIbHble, TPUTOHOMETPHUUECKHUE U
JorapupMHUECKUE YPAaBHEHHS, UX CUCTEMBI;

2.2 pemiath ypaBHEHHUS, CHCTEMbI YPAaBHEHHM, UCTIOIb3Ysl CBOMCTBA (PYHKIIUN U UX TPa(UKOB;

2.3 pemiath palMoOHaIbHBIC, IIOKA3aTEIbHbIE U JIoTapu(hMUIECKHE HEPABEHCTBA, X CHCTEMBI;
2.4 pemiaTh ypaBHEHUS, HEPABEHCTBA, CUCTEMBI C IapaMeTpaMH U UCCIIeI0BaTh UX PEIICHUS;

3. yMeTh BBINOJHATH JAeidCTBHS ¢ QYHKIUAMU H M0JIb30BATHCS UX CBOIICTBAMMU:

3.1 ompenensaTh 3HaueHHWE (QYHKUMU IO 3HAYCHUIO apryMeHTa IPH Pa3IMYHBIX Ccrocobax
3ajjaHusd (PYHKLUH; ONHUCHIBATh 10 Ipa@HKy MOBEIACHHWE U CBOMCTBA (DYHKLMHU, HAXOAUTh IO
rpadpuky (QyHKOMM HauOoJbIIee M HAWMEHbIEE 3HAYEHUS; CTPOUTH TpadUKU H3YUYEHHBIX
byHKIINIH;

3.2. HaXO/UTh OOJIACTH OTIPEICIICHUS ¥ 3HAYCHUH OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIINH;

3.3 BBIUMCIIATH IPOU3BOJHBIE U IEPBOOOPA3HBIE EMEHTAPHBIX (PYHKIIMIL;

3.4 uccnenoBath QYHKIMU HA MOHOTOHHOCTbD; HAXOAUTh 3KCTPEMYMBI;

3.5 HaxouTh HauOOJIbIIIeEe U HAUMEHBIIICE 3HAYCHUS (PYHKITUH;

3.6 cTpouth rpaduku QyHKIUI U MHOXKECTBA TOYEK Ha KOOPAMHATHOH IUIOCKOCTH, 3aJJaHHBIC
YpaBHEHUSIMU U HEPABEHCTBAMU;

3.7 moNb30BaThCS CBOMCTBAMH apH(PMETUIECKON M TEOMETPHUECKOM TPOTPECCHH;

4. YMeTh BBINOJHATH JEHCTBUSA C TreoMeTpHUYeCKHMH (UTYpaMH, KOOPAHHATAMH H
BeKTOpaMmu:

A) pemarh MIIaHUMETPUUYCCKUE 3a7]a91 HA HAXO0XKICHUE TeOMETPUICCKIX BEITUYHH (IJIMH, YTIIOB,
TIoMmaeh);

b) pemate nmpocreime CTepeoMeTPUISCKUE 3a/1a4l Ha HAXOXKJICHHE TeOMETPUICCKIX BEIIMYUH
(IUTMH, YTJIOB, TUIOINAACH, 0OBEMOB); MCIOJB30BATh TPU PEIICHUH CTEPEOMETPUYCCKHUX 3aad
TUTAHUMETPUYECKHE (DaKThl M METOJIBI;

B) ompenensiTh KOOpIAUHATHI TOYKH; IPOBOIUTH ONEPALUU HAJ BEKTOPAMH, BBIYHCIISTH JITHHY U
KOOPJMHATHI BEKTOPA, YTOJ MEKY BEKTOPAMH.

5. YMeThb CTPOUTB M HCCJIEA0BATH NPOCTEHIIINE MATEMATHYECKHE MOICJIN:

A) MozenupoBaTh peaJbHbIE CHUTyalldd Ha s3bIKE alureOpbl, COCTaBIATh YpPaBHEHHUS U
HEPAaBEHCTBA II0 YCIOBHUIO 3aJa4d; HCCIEIOBATH ITOCTPOCHHBIE MOJEIN C HCIOJb30BAHUEM
anmapara anreOpsl;

b) mopenupoBarh peanbHblE CHUTyallUM Ha fA3bIKE T'€OMETPUH, MCCIEN0BaTh IOCTPOCHHbBIE
MOJIEJIU C UCMOJIb30BAHUEM I'€OMETPUYECKUX MOHATUH M TeopeM, ammapaTa anreOpsbl; peraTh
IIPaKTUYECKHE 3a7a4H, CBSI3aHHBIE C HAXOXKJACHUEM T€OMETPUYECKHUX BEINYMH;

B) npoBoauTh nokazaTenbHBIE PACCYXKACHUS NpPU PEIICHUM 3a/ad, OLIEHHWBATh JIOTHYECKYIO
IIPaBUJIIBHOCTB PACCYXKACHUH, paCIIO3HABATh JIOTUYECKH HEKOPPEKTHBIE PACCYKICHHUS;

I') MomenupoBaTh pealbHBIE CHUTyallUd Ha S3bIKE TEOPUU BEPOSATHOCTEM M CTATUCTHKH,
BBIUNCIIATH B MPOCTEUIINX CIIy4asiX BEPOATHOCTHU COOBITHIA;

6. Ymerp uHCHOJB30BATHL NpHOOpPeTeHHble 3HAHUSI W YMEHUS] B IPAKTHYECKOM
NAeATeJbHOCTH U NOBCEHEBHOM KU3HU:

A) aHanM3MpoOBaTh peaJbHbIE YUCIIOBBIE JTaHHBIE, NH()OPMALIUIO CTATUCTUYECKOIO XapaKTepa;
OCYILECTBIISATh MPAKTUYECKUE pacueThl o (hopMyiiam; IMoJIb30BaTHCs OLEHKON U MPUKUAKON MpU
MPAKTUYECKHUX pacyeTax;

b) onuceiBaTh ¢ moMoIbI0 QPYHKIMI pa3IMyuHbIe peajbHbIE 3aBUCMMOCTH MEX/1y BEIMYMHAMU U
MHTEPIPETUPOBATh UX Tpa@UKU; U3BJIEKaTh MHPOPMAIMIO, NPEJICTaBICHHYIO0 B Ta0lMIax, Ha
auarpaMmmax, rpadukax;



B) pemats mpukiagHble 3a1aud, B TOM YHCIIE COLUAIBHO-KOHOMHYECKOTO U (PU3UYECKOTrO
XapakTepa, Ha HauOoJIbIlINe U HAUMEHBIINE 3HAaYEeHUs1, Ha HAXOKACHUE CKOPOCTH U YCKOPEHHUS.
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