YacrHoe o6pazoBaTe/ibHOE yUpeKIeHHE BbICIIEr0 o0pa3zoBanns

«banTriickHii HHCTHTYT K0JI0THH, TOHTHKH H npasa»

IMPOT'PAMMA BCTYNIUTEJBHBIX HCOOBITAHUN
I1IO MATEMATHKE

Cankr-Ilerepbypr
2018



IIporpamMma coctaBiieHa Ha OCHOBE 0OGS3aTENBHOIO MUHMMYMa COICPXKAaHHSA OCHOBHBIX
00pa3oBaTeNbHBIX MPOrpaMM M TpeGoBaHMi K YPOBHIO TOATOTOBKH BBITYCKHHKOB CpEHEH
(nonHoi#t) mKoMEL.

IK3aMeH 10 MaTeMaTHKe IIPOBOAMTCA B (hOPME TECTOB.

Kaxnomy abutypuenTy BEIAIOTCS HEIMBHIYaTBHEIE GNAHKH TECTA.

B sksamenanmoHHEIH BapuanT BrmouacTcs 20 3anaHuii. IlpaBunbHOE pellleHHe KaxIoro
3ajlaHus OLIEHHMBaeTcs 5 Gannamu.

Pe3ynbTaThl BceX BCTYNHTENBHBIX MCTIBITAHMH ONEHUBarOTCS 110 100-6amtbHol HIKane.

Ilocne 3aBepmierus paboTel ¢ TecToM, abUTYypHEHT CcHaeT wWieHy 3K3aMeHalMOHHOMN
KOMHCCHH OJIaHKH TECTA C OTBETAMH.

Hcnones3oBanne MOOHIBHEIX TenepoHOB HiH APYTHX CpPEICTB CBA3H Ha JK3aMcHe
3aMpeaeTca. Y9aCTHUKHA BCTYIIHTENbHBIX MCIIBITAHUM MOTYT HMETh npu cebe 1 HCmoJBE30BaTh
CIpaBOYHbIC MATEPHATIBI H JIEKTPOHHO-BBIYHCIHTENBHYIO TEXHHKY.

Conepxanue nporpaMmei

I. OcHOBHBIE HOHATHS

1. Hatypambuble wmcna. [lenumocts. IlpocThie M cocraHsle umcna. HauGosimumit (6100111511
AEUTENb U HAUMEHBIIEe 00IIee KPaTHOE.

2, llensle, palyOHANBHBIE M JEHCTBUTE/IBHEIE YHCIIA. IIpouents.. Moayns uMchna, creneHs,
KOpeHb, apuMeTHYecKHil KOpeHs, norapudm. CHHyC, KOCHHYC, TAHI€HC, KOTAHTGHC 4YHCha
(yrna). ApkcHHYC, apKKOCHHYC, apKTaHIeHC, apKKOTaHI'€HC YHCIA.

3. Yucnoeie u GyKBEHHBIE BRIPaXKEHUA. PaBeHCTBA M TOXIECTBA.

4. Dynkuus, ee 06NacTb ONpENeNeHHS W 06JacTs 3HAYCHHMIA. Bo3spacranme, yGpianue,
NICPHOMIHOCTE, HETHOCT, HEYETHOCTh. HawGonbmee M HamMeHbInee 3HauenMs QYHKIHW.
I'paduk pyHkmuu.

5. Jluneiinas, KBaJpaTHYHAs, CTETeHHas, [oKa3arebHas, JorapuMHUUecKas,
TPUTOHOMETpHYecKHe GyHKIMH.

6. YpasHeHHe, HepaBEHCTBa, CHCTEMA. Pernenus (kOpHM) ypaBHCHMS, HEPABEHCTBA, CHCTEMEL
PaBHOCHIBHOCTB.

1. ApudmeTnaecKas 1 reoMeTpHYECKas IPOTPECCHH.

8. Touka, npsaMas u mnockocts. Ilpamas Ha miockoctn. IlonsTHE O TrEOMETPUYECKOM MECTE
To4eK. Paccroanme. JIyu, otpesok, toMaHas.

9. ¥Yron. ITpamoit yron. OcTpeie H Tynbie YIbL Beprukanenbie ¥ cMexHble yrisl BuccexkTpuca
yria,

10. [TapannenbHele M epeCEKAIOMUECS IPAMEIE. [lepnenuKynapHOCTs NpAMEIX. CepearHHbBL
NEPNCHANKYIAP K OTPe3Ky. llepneHnukynsap U HakinoHHas K npsaMoii. PaccTosuue ot Touku 10
IPAMOIA.

11. Tpeyronbuuk. IIpAMOYTONBHEIE, OCTPOYTOIBHBIE U TYHNOYTOJIbHEIE TPEYroJbHHKH. BricoTa,
MeIHaHa, OUCCEKTpHCa, CPENHsS JMHHS TPEYTolbHHUKA. PaBHOOEpEeHHBIE U PaBHOCTOPOHHHE
TPEYTOJIbHHUKH.

12. Crnyc, xocuHYc, TaHT€HC, KOTAHTEHC OCTPOTO yIJia NPSAMOYTOJIBHOTO TPEYTOJbHHKA.

13. Bemyknsiit MHOrOyroneHuk. Ksanpar, npsmoyronsaux, napajuieniorpaMM, poM0, Tpamenus,
paBHOOEpeHHan Tpanenus. [IpaBHIIBHEIA MHOTOYTONBHHK. J{HaroHab.

14. Oxpyxuocts u kpyr. Paguyc, xopna, AHAMETD, KacaTelbHasA, ceKymas. Jlyra OKpyXHOCTH H
KpyroBo# cextop. LlenTpansHelil # BIHCAHHEIE YTIIEL

15. TlpsiMas 1 IIOCKOCT B MPOCTPAHCTEE. JByrpanHsii yroi.

16. Muororpaunuk. Ky6, napaienenunen, npusma, nupamuaa.

17. llununap, xouyc, map, cepa.

18. PaBencTso u nogo6ue dpuryp. Cummerpus.

19. TlapannensHOCTs M NEPHEHAMKYIAPHOCTH OpsAMBIX, IUIOCKOCTel. CkpemuBarommecs
IPAMBIE. YTOJI MEXTY NPAMBIMH, IIOCKOCTAMH, IIPAMOH M TIOCKOCTHIO.
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20. Kacanue. BuucanHble ¥ OnucaHHble QUIyphl Ha MIOCKOCTH H B npocrpaHcTee. CedeHue
GHryphI IIOCKOCTHIO,

21. Bemnumma yrma. JliMHa OTpesKa, OKPYXHOCTH H AYTH OKDYXHOCTH, HEpUMETp
MHOT'OYTOJIbHHKA.

22. [lnomwane MHOrOYrONBHUKA, KPYTa M KPYTOBOIO cextopa. Ilnomans noeepxHocTH U 06BEM
MHOTOTPaHHHKA, UMIHHApA, KOHyca, l1apa.

23. Koopannarunas npsivasi. UHCNIOBBIE IPOMEKYTKH. JleKapTOBE! KOOPAMHATHI Ha ILIOCKOCTH H B
npoctpancTse. Bekropel. [Jimna (Momyns) Bektopa. Koopauarsi BekTopa. PaeHcTBO
BEKTOpOB. Omepalud Hal BEKTOpPaMH: YMHOXEHHE Ha GHCIO, COXKEHHe, pasnoxeHue,
CKJIIPHOE TIPOU3BEACHHE. YTOJI MEXKIY BEKTOPAMH.

IL. OcuoBHnBIe hopMyIBI H TEOpPEMBI

Aurebpa

1. Ilpusnaku nenmumoctw Ha 2, 3, 5, 9, 10.

2. CpoiicTBa YHCIIOBBIX HEPABEHCTB.

3. ®OpMyNbI COKPALIEHHOTO YMHOXCHHS.

4. Cpo¥icTBa NMHENHON byHKIME U ee rpaduk.

5. @opMya KOpHEH KBaIpaTHOTO ypaBHEHHS. Teopema o paznoxeHnn KBaApaTHOro TpeXwieHa
Ha JIMHEHHBIE MHOXUTENM. Bhiienenue nonxoro ksanpara. Teopema Buera.

6. CBoiicTBa KkBafpaTHUHON GyHKUHMK U ee TpaduK.

7. DopMyIE! 0OIETO WIEHA U CYMMEI N [IEPBBIX WIEHOB aprMeTHIECKOH MpOrpeccHy.

8. DopMyJIBI 0BIIIEro 4iIeHa H CYMMEI Nl TIEPBBIX WIEHOB P€OMETPHUYECKON MPOrPECCHH.

9. CeoifcTBa cTeNeHeH! ¢ HATYPATLHBIMU U LENBIMH TIOKA3aTE/ISIMH. CaoiicTBa apuMeTHIECKHX
KOpHE#H n-# cTeneny. CBoiicTBa CTeneHel ¢ pallHOHATLHBIMY TOKA3ATE AMH.

10. CpoiicTBa cTeneHHOM GyHKLHH ¢ LeBIM MOKa3aTeNeM H ec rpaduk.

11. CroiicTea nokazarensHol ¢ynkuuu u ee rpadux.

12. OcHoBHOe noraputMirdeckoe ToxeCTBO. JlorapudMe! NPOU3BEICHUs, CTENIEHH, YaCTHOTO.
®opmyia nepexoaa K HOBOMY OCHOBAHMIO.

13. Ceo#ictBa norapudmudeckoi GyHKIHE  ee rpaduk.

14. OcHOBHOE TPHIOHOMETPHYECKOE TOXIECTBO. COOTHOMEHHS MEXJy TPHIOHOMETPHYECKHMH
$yHKUMSAME ofHOTO M TOrO Xe aprymenta. DopMyIbl NPHBEICHHS, CIOXKEHWA, JABOMHOro M
TIOJIOBUHHOrO  apryMeHTa, CYMMBI M Pa3HOCTH TPHUTOHOMETPHHYECKHMX (GYHKIMH, MOHWKEHHS
CTeTeHH. BrlpakeHrHe TPUTOHOMETPHYECKHX (YHKIMIE Uepe3 TAHTEHC MOTOBUHHOTO apryMeHTa.
[TpeoGpasoBanrie MPOM3BENEHNS CHHYCOB M KOCHHYCOB B cymmy. @opMyna BCIOMOTATEIHLHOTO
yrna.

15. Qopmyusl pemennii MPOCTEHIINX TPUrOHOMETPHYECKUX YPaBHECHHIA.

16. CpoiicTpa TpuroHoMeTprUYecKuX GYHKIMI U HX rpaguxy.

I'eomerpus

1. Teopems! 0 napanienbHBIX NPIMBIX HA IUIOCKOCTH.

2. CBOHCTBA BEPTHKAIBHEIX M CMEXKHBIX YIIIOB.

3. CpoiicTBa paBHOGEAPEHHOTO TPEYTOIBHHUKA,

4. Tlpu3Haky paBeHCTBA TPEYrOILHUKOB.

5. Teopema o0 cymme BHYTPEHHMX YITIOB TPEYTOJNbHHKA. Teopema o BHemHem yrie
TpEyronbHUKa. CBOHCTBA CpenHeit IMHUU TPEYTONbHUKA.

6. Teopema @aneca. [Ipu3Haku nono6Us TPEYTOILHAKOB.

7. Ilpu3Haku paBeHCTBAa M NOXOOMA NPAMOYTONBHBIX TPEYroJLHUKOB. [IponopruoHaIEHOCTE
OTPE3KOB B MPAMOYTOJIEHOM TpeyroisHuke. Teopema [Tugaropa.

8. CBOHMCTBO cepeMHHOrO IEPNCHAMKYNAPA K OTpe3Ky. CBOKCTBO GHCCEKTPHCH yria.

9. TeopeMbl 0 mepeceuyeHMHM MemmaH, NEPECeYeHHH OHCCEKTPHC M INEPECEYSHHM BEICOT
TPEYTONbHHKA.



10. CeoiicTBO 0Tpe3koB, Ha KOTOphLIE OHCCEeKTpHCAa TPEYTrOJBbHHUKA JEJUT MIPOTHBOIIOIOKHYIO
CTOPOHY.

11. CroiicTBo KacaTensHOH Kk OKpyXHOCTH. PaBeHcTBO KacaTeNnbHEIX, IPOBENCHHBIX M3 ONHOH
TOUKH K OKpyXHOCTH. Teopembl o BhnMcaHHBIX yriax. Teopema 06 yrie, obpazoBaHHOM
KacateJbHOH 1 XopAio#. TeopeMsr 06 yriie Mexy ABYMs IlepeceKarouMucs XOopaamH U ob yrie
MEXIy NBYMs CEKYIIHMH, BHIXONAIMKMHA H3 OLHOM TOYKH. PaBeHCTBO npousBeneHuit OTpe3KoB
ABYX NIEPECEKAIOMMXCA XOpAl. PaBeHCTBO KBajpaTa KacaTenbHOMN NPOM3BENEHHMIO CEKyIIel Ha ee
BHEIIHIOK YaCTb.

12. CBOHCTBO 4ETHIPEXYTONBLHHKA, BIHCAHHOTO B OKPYXHOCTh. CBOMCTBO YeTHIPEXYroNbHUKA,
OIIUCAHHOTO OKOJIO OKPY)KHOCTH,

13. Teopema 06 okpyKHOCTH, BIHCAHHOMN B TPEYTONIBHHK. Teopema 06 okpyxHOCTH, ONHCaHHOM
OKOJIO TPEYTONIbHHKA.

14. Pemmenye NpsMOyroJbHBIX TPEYTOMBHUKOB.

15. TeopeMbl CHHYCOB M KOCHHYCOB /ISt TPEYTOJIBHHKA,

16. Teopema 0 cymMMe BHYTPEHHHX YTJIOB BBIITYKJIOTO MHOTOYTO/IBHUKA.

17. Ipu3naku napannenorpamma. CBoiicTsa napajuienorpamMma.

18. CpoiicTBa cpenHel THHUY TpameIyH.

19. Ilnomanme npsMoyromeHuka. Ilnomans napajuleiorpaMMa, TPEYTONBHHKA W Tpalenuy
(ocHOBHEIE hOpMYITET). DOPMYIBI, BEIPAXKAKOIINE MIOMAD TPEYTONbHHUKA: Yepes ABE CTOPOHEL U
YPOJL MEXIy HUMH, Y€pe3 NEPUMETP M PaadyC BIHCAHHOH OKpYXHOCTH, (opmyna I'epoHa,
MIOINAb YETEIPEXYTOIBHHKA,

20. Casasb MexTy IIIOIANSIMK TOAOGHEIX QUTyp.

2]. Inomane kpyra ¥ IIOWALb CEKTOPA.

22. dopMyna IS BBIYHCIEHHS PaCCTOSHHSA MEXIOy JBYMS TOYKAMM Ha KOOPHHHATHOM
IUIOCKOCTH. Y paBHEHHE OKPYXHOCTH.

23. TeopeMs! 0 mapaIeNBHBIX NPIMBIX B npocTpancTse. [Ipu3HaK mapamreasHOCTH MpsAMO# U
IJIOCKOCTH. IIpH3HaK napauiensHOCTH IITOCKOCTEH,

24. Ilpu3Hak NepIEHAMKYISIPHOCTH OPAMO# H MIOCKOCTH. Teopema 06 obmem nepneHauKyIsIPE
K ZIBYM CKpCIIMBAOMKMCS MPAMEIM. [Ipu3Hak nepneHauMKyIspHOCTH miuockocteil. Teopema o
TPEX NEepHeHIUKYIIpax.

25. ®opmynel 06beMa IPAMOYTONBHOTO MAapaLIeNeNUea, Ky0a, Imapa, IMIHHIApPa U KOHYCa.

III. TpeGopanus Kk nocTynaomemy
Ha sk3ameHe o MaTeMaTike NMOCTYIAIONINI TOKEH:

1. yMeTh BLINOIHATE BHIYHC/IEHNUS H NIPeoGpa3oBanns:

1.1 BbmonuaTe (6e3 KanbkynsTopa) NelCTBHS HAN YHCIAMH M YHCIIOBEIME BEIPAXCHUSMH;
HaxomuTe (6e3 KalbKylsTOpa) 3HAYEHHS KODHS HATYPalbHONW CTENEHH, CTEMNEHH ¢
PAllHOHANBHBIM TOKA3ATENeM, JIOrapu()Ma; NEPEBONIUTH OHM €IMHHMIbI H3MEPEHHS BEIUYMH B
Apyrue;

1.2 BBIYMCIIATE 3HAYEHHS YHUCIOBHIX H GYKBEHHEBIX BBIPDOXKEHHH, OCYIIECTBIIAS HEOOXOIHUMEIE
MIONICTAHOBKH H NPeobpa3oBaHus; IIONB30BATECS CBOHCTBAMH YHCET;

1.3 nposomuTe MmO W3BeCTHBIM QopMymam u npaBuiaM npeoOpazoBaHus OYKBEHHBIX
BBID@XXEHHH, BKIIOYAIOIINX MOJYJH, CTENEHH, PaIUKaNs], JorapuMsl U TPHTOHOMETPHUYECKUE
byHKIHM;

1.4 cpapHMBaTBE 4MCNAa M HAXOIHTHb HX NPHOJMKEHHbIE 3HaueHHs (06e3 KalbKynsTopa);
AOKa3BIBATE TOMKACCTBA M HEPABEHCTBA UT OYKBEHHBIX BRIPAYKECHMI;



2. yMeTh pemaTh yPABHCHHS M HEPaBEHCTBA:

2.1. pemars panMOHAIbHBIE, HpPPALHOHATBHEIE, NOKa3aTe/IbHEIE, TPHTOHOMETPHYECKHE H
norapu(pMUUECKHE YPABHEHHS, HX CHCTEMEL,

2.2 pemats ypaBHEHHs, CHCTEMBI YPaBHEHHIA, HCTIONIB3Ys CBOMCTBA QyHKIMH H UX rpaduKoB;
2.3 peluath palUOHATBHEIE, TOKA3aTENBHEIE U norapu(MHYECKHE HEPABEHCTBA, X CHCTEMEL,
2.4 pemath ypaBHEHHUs, HEPABEHCTBA, CHCTEMBI ¢ [lapaMeTpaMH M UCCIIEA0BATh MX PElICHHS,

3. yMeTh BLINOJIHATH JeHCTBHA ¢ GYHKIHAMH H N0JbL30BATHCS HX CBOHCTBAME:

3.1 ompenenaTh 3naveHHe (YHKUMH TO 3HAYCHHIO apryMeHT4 IIPH pa3NMuYHBIX Ccrocofax
3ajanusl GYHKIMM; ONHCHIBATh MO rpadHKy TOBENEHHE M CBOHCTBA (GYHKLMH, HaXOOUTH MO
rpapuky QyHKIMM HamOonNbluee ¥ HAMMEHBIICE 3HAYCHUS: CTPOMTh TpaMKH H3YYEHHEIX
byHKumH;

3.2. HaxomHuTh 06JIaCTH ONpPENENeHUS H 3HAUCHHH OCHOBHBIX 3NEMEHTAPHBIX QyHKIIHIA;

3.3 BBIYMCJIATE IPOU3BOAHEIE H IEPBOOGPA3HbIE SNIEMEHTAPHEBIX (YHKIHIA;

3.4 uccnenoBaTh GYHKIMH Ha MOHOTOHHOCTB, HAXOIHTD 9KCTPEMYMBI;

3.5 HaxonuTh HanGOMbIIEE H HAUMEHBIIEE 3HAYEHAS (DYHKIAK;

3.6 crpoutk rpaduku QYHKIHMHA H MHOXKECTBA TOYEK Ha KOOPJIMHATHON TUTOCKOCTH, 3aJaHHBIC
YPABHEHHSMH U HEPABEHCTBAMU,

3.7 nonb3osatkes cBOMCTBaME apHMETHUECKOR M TEOMETPHYECKOH HPOTPECCHIt;

4. YMeTh BBLINOAHATL REHCTBHS C TreoMeTPHYECKHMH (purypamn, KoOpAHHATAMH H
BEKTOpaMMu:

A) pelaTh NIaHUMETPIYECKHE 3a/[a9 HA HAXOXIECHHE T€OMETPHUECKHAX BETHUHH (mman, yrios,
IUToLuanei);

B) pemars npocreiimme crepeomMerpuueckue 3a1a4un Ha HaAXONICHHE reOMETPHYECKUX BEITUYHH
(nnuH, yrios, miomazei, 065eMOB); HCIIONB30BATE NPH PELIEHHH CTePEOMETPUYECKHX 3a1ay
TIAHUMETPHYECKHE (PaKThl H METO/BI;

B) onpenensite KOOpAMHATHI TOUKH; POBOIUTE ONEPALIUH HAJ BEKTOPaMH, BBIMHUCIATh [UIHHY U
KOOPIMHATHI BEKTOPA, YIOJl MEXIY BEKTOPAMH.

5. YMeTh ¢TpOHTBL H MCCIIEA0BATH NPOCTEHIIHE MATEMATHYECKAE MOJEIH:

A) MONEIMPOBATL pEATHHBIE CUTYalMM HA S3bIKE areGpBl, COCTABIATH YPaBHEHHS H
HEPaBCHCTBA 1O YCIOBHIO 3aJa4M; MCCIE0BAaTh NMOCTPOEHHBIE MOAETH C HCIOTb30BAHHEM
annaparta anreOpsr;

B) MonemnpoBath peanbHBIE CHTyaUMH Ha S3BIKE TEOMETDHH, HCCIEI0BATH MOCTPOEHHBIE
MOZC/IA C HCTIONB30BAHHEM T€OMETPUUYECKUX MOHATHH M TEOpEM, anmapara anreGpbl, pelmaTs
NPaKTHYECKKE 3a/1a4H, CBA3AHHBIE C HAXOXAECHHEM I'COMETPHUYECKHX BETHUHH),

B) mpoBomuth AoKkazaTeNbHBIE PACCYXIEHHS TPH pElICHHH 33734, OLEHHBATH JIOTHYECKYIO
NPaBHIIBHOCTE PACCYX/ICHHH, Paclo3HaBaTh JJOTHYECKH HEKOPPEKTHBIC PacCyKICHHUS;

I') monemupoBaTh peaibHEle CHTYallW Ha A3BIKE TGOPHH BEPOSTHOCTEH M CTATHCTHKH,
BBIYMCIIATE B MPOCTEHINNX CIIydasX BEPOSATHOCTH COOBITHIA;

6. VYmerr mHcnmonp30BATH NpHOOpPETeHHBIE 3HAHMA W YMEHHA B HNPAKTHYECKOH
AeATeILHOCTH H NMOBCEIHEBHOM JKH3HH:

A) aHaIM3UPOBaTh peajibHBIE YHMCIIOBLIE JAHHEIE, MH(OPMAIIHIO CTATHCTHYECKOTO XapaKTepa;
OCYLUECTBIATE MPAKTUHECKHE PACUETHI IO (HOpMynaM; ONB30BATECS OLEHKON M TIPUKHIKON IIpH
NPaKTUYECKHX pacyerax;

B) onuceiBate ¢ noMomsio QyHKIHMI pa3HYHbIE PeallbHBIC 3aBUCHMOCTH MEXIY BEIMUMHAMH U

MHTEPNPETHPOBaTh WX IPadUKH; H3BJIEKATh HHGOPMALMIO, TIPENCTABICHHYIO B tTabnuuax, Ha
AuarpaMmax, rpagHkax;



B) pewars npuxnamHble 3anadd, B TOM UMCIIE CONHMANBHO-3KOHOMHYECKOIO H (du3HYecKOro
XapaKTepa, Ha HanOONbIIVE ¥ HAUMEHbIINE 3HAYEHNS, Ha HAXOMKACHHE CKOPOCTH H YCKOPEHHS.
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