IIporpaMmmbl BCTYNUTEIbHBIX UCIIBITAHUI 110 MATEMaTHKE:
1. MaTremaTuKka AJisi HHOCTPAHHBIX IPAKIAH M JBIOTHBIX KATETOPH
(ocobasi M cienUaJbHASA KBOThI);
2. MareMaTuKa B OMOTEXHOJIOTHMH

IIporpaMmma BCTYNMTEJIbHOI0 3K3aMeHA MO JIMCUMILINHE:
«MaremaTnka B OMOTEXHOJIOTHID)

IIporpamma ans nocrynaromux B MATO HUAY MUHU®OU  cocraBieHa Ha OCHOBE
(denepaabHOrO KOMIIOHEHTa TOCYIApCTBEHHOTO CTaHIapTa cpexHero (TMOJHOTo) oOIero
o0OpazoBaHwUs.

Hacrosiimast mporpaMma COCTOUT U3 TPEX pa3zeiioB.

B nepBoMm pasnene mepeducieHbl OCHOBHBIE MATEMATHYECKUE IOHSTHS, KOTOPBIMH JOJDKEH
BIaJEeTh NoOCTynaromuid. Bropoil pasmen mnpexacraBiser co0oil mepedyeHb TEOPETHUECKUX
BONpocoB. [Ipy MOAroTOBKE K MUCBMEHHOMY 3K3aMEHY IeJe€CO00pa3HO IMO3HAKOMUTBCS C
(dopMynupoBKaMU YTBEPXKAECHUH 3TOro pasziena. B TpeTbeM paszerne yka3aHO, KakKhe HaBBIKH U
YMEHUS TPeOYIOTCs OT MOCTYMAIOLIEr0 Ha MMCbMEHHOM JK3aMeEHe.

O6I>CM 3HAaHUU U CTEICHb BJIAACHUA MATCpUAJIOM, ONMCAHHBIM B IIPOrpaMMcC, COOTBCTCTBYIOT
KypCcy MareMaTuKu cpeaHed mkojbl. [locTymaromuii MOKET MOJIb30BaThCsl BCEM apCEeHAIoOM
CPEICTB U3 3TOT0 Kypca, BKIIIOYasi U Havaja aHaiu3a. OJIHaKo AJi PEelIeHUs SK3aMEHAlMOHHBIX
3aJa4 JIOCTaTOYHO YBEPEHHOTO BJAJIEHUS JIUIIb TEMH MOHATHSIMH U HUX CBOICTBaMH, KOTOpBIE
NepeunciIeHbl B Hactosdmed mnporpamMe. OObekTbl W (akTbl, HE U3yyaeMmble B
o0mieo0pa3oBaTebHOM MIKOJIE, TaKXKe MOTYT HCIHOJIb30BaThCA MOCTYMAIOMIMMHU, HO TpHU
YCJI0BUH, UTO OH CHOCOGCH UX IMOACHATH U JOKA3bIBATh.

B cBsi3u ¢ oOunmieM y4eOHHMKOB W PETYISPHBIM HX IMEPEU3TAHHEM OTICIbHBIC YTBEPIKICHUS
BTOPOTO pazjielia MOTYT B HEKOTOPBIX y4eOHMKax Ha3blBaThCsA MHAue, Ye€M B MpOrpaMme, HIId
dbopMynupoBaThCS B BUJE 3a/1a4, UM BOBCE OTCYTCTBOBaTh. Takue ciydyal HE OCBOOOKIAIOT
MOCTYMAIONIET0 OT HEOOXOAUMOCTH 3HATh 3TU YTBEPIKICHUS.

I. OcHOBHBIC TIOHATHSA

1. Harypanwshbie uncna. Jlemumocts. [IpocThie 1 coctaBHbIe uncia. Hanbonbmmii o0t
ACJIIUTEIIb U HAUMCHBIIICC OGH.ICC KpaTHOC.

2. llenble, panoOHANIbHBIE U I€UCTBUTENbHBIE yncaa. [IpouenTsl. Moynb 4yncia, CTENEHb,
KOPEHb, apuPMETHIECKUN KOPEeHb, Jorapudm. CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC
ymcna (yria). ApKCUHYC, apKKOCHHYC, apKTaHT€HC, ApKKOTAHT'€HC YHUCIIA.

3. Ywucnossle 1 OyKBEHHbIE BhIpaKEeHUs. PaBeHCTBA U TOXKIECTBA.

4. ®yHkuwms, ee 00J1acTh onpeneNeHus u 00J1acTh 3HaueHni. Bo3pacranue, yosiBaHue,
NepuOoANYHOCTh, YCTHOCTh, HCYCTHOCTD. HaI/IGOHBH_IGG 1 HAUMCHbBIICC 3HAUYCHUA

byakuun. ['paduk GyHkImn.
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11.

12.

13

17.

18.

19.

Jlunelinas, KBaJpaTU4Hasi, CTENICHHAs, IIOKa3aTeNlbHas, JorapupmMuieckas,
TPUTOHOMETpHUECKHEe QYHKIUU.

VYpaBHEHME, HEPABEHCTBA, cucTeMa. PeneHus (KOpHU) ypaBHEHHUs, HEPABEHCTBA,
cUCTeMBbl. PaBHOCUIIBHOCTB.

Apudmerndeckas 1 reoMeTpuIecKas IpOTrpecCuu.

[Ipsamas Ha mmockoctu. JIyd, oTpe3ok, JoMaHasi, yroJi.

Tpeyronsuuk. Mennana, OuccekTpuca, BHICOTA.

. Bemmykusierit MEHOTOYTONIBHUK. KBagpar, mpsMoyrobHUK, TapajuieiorpaMmm, poMo,

Tpaneuus. [IpaBuiIbHBI MHOTOYrOJIbHUK. JlMaroHass.

OkpyxxHOCTh M KpyT. Paguyc, Xxopaa, amaMerp, kacaTtenbHas, cexkynas. Jlyra
OKPYXKHOCTHU U KPYroBo# cekTop. LleHTpanbHbIi U BIMCAHHBIE YIJIBL.
[Ipsimasi 1 IOCKOCTh B IPOCTPAHCTBE. [[ByrpaHHbIN yroJl.

. Muororpannuk. Ky0, mapannenenunen, npusma, mupamMuia.
14.
15.
16.

[Humuuap, KoHyC, map, chepa.

PaBenctBo u mogobue guryp. Cummerpus.

[TapannenbHOCTh U NEPHEHAUKYIIPHOCTD NPSIMBIX, INIOCKOCTEN. CKpenMBaromuecs
npsiMble. YTOJI MEXKIY MPSAMBIMU, TIJIOCKOCTSIMU, TIPSIMOM U IJTIOCKOCTBIO.

Kacanue. Bnimcannbie u onrcandbie (GUTYpHI HA TUIOCKOCTH U B MpocTpaHcTBe. CeueHne
(UTypBI TIIOCKOCTHIO.

Bennunna yrna. JinuHa oTpe3ka, OKpY>KHOCTH U JyTH OKpYy>KHOCTH. [Lnomanb
MHOTOYTOJIBHUKA, KpyTra U KpyroBoro cekropa. [lnomaap moBepxHocTu u 00bemM
MHOTOTpaHHHKA, IUIUHAPA, KOHYCa, [1apa.

Koopaunartnas npsimasi. HucaoBbie MPOMEXYTKH. JleKapTOBBI KOOPMHATHI Ha MIIOCKOCTH
Y B POCTPaHCTBE. BEKTOPHI.

I1. Conep:xanune TeoOpeTHYECKON YaCTH MUCHbMEHHOI0 IK3aMeHa

Anreopa

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

2. CBoICTBa YNCIIOBBIX HEPABEHCTB.

3. @opMyJibl COKPAIIEHHOTO YMHOXEHUS.

4. CaoiicTBa TMHEHHON QyHKINH U ee rpaduK.

5. ®opmyiia KOpHEN KBaJIpaTHOTO YpaBHEHUA. TeopeMa 0 pa3yioKEHUH KBaJAPATHOTO
TpexX4JIeHa Ha JIMHEWHbIe MHOXUTENU. Teopema Buera.

6. CpoiicTBa KBaJ[paTUIHON (DYHKIINHU U ee rpaduK.

7. HepaBeHCTBO, CBsI3bIBaIOLIEE CpeHEE apU(PMETHIECKOE U CPeHEE TeOMETPHUECKOE
IByX uncen. HepaBeHCTBO /17151 CYMMBI IBYX B3aMHO OOpaTHBIX YHCEIL.

8. dopmyiel 00IIETO WieHa U CYMMBI Nl IEPBHIX WICHOB apu()METHUECKOM MPOTPECCHH.

9. ®opmynbl 001IETO YJIeHA M CYMMBI N MIEPBBIX WICHOB T€OMETPUUYECKON TTPOTPECCHH.

10. 3amaun ’KOHOMHUYECKOTO XapaKTepa, BOZHUKAIOUINE B IPOPECCHOHATBHOMN I TENbHOCTH
(3amaun Ha OAHKOBCKHE MPOIICHTHI, 33/1a41 Ha ONITUMAJIBHBINA BHIOOD).

11. CBolicTBa CTENEHEN ¢ HATYpAIbHBIMU U LIEJIBIMU MOKa3zaTeasiMu. CBOKCTBA
apudMeTHIeCKuX KopHeil n-if ctenenu. CBONCTBA CTENEHEH C pallMOHaTbHBIMU
MOKAa3aTeSIMH.

12. CoiicTBa cTEeNeHHON (DYHKIMH € IIeNTBIM TIOKa3aTesIeM U ee Tpaduk.

13. CpoiicTBa moka3areabHON (HYHKIIMH U €€ TpaduK.

14. OcHoBHOE JOTapupMHUECKOe TOXKAECTBO. Jlorapudmbl pon3BeaeHHsI, CTEIICHH,
yactHoro. ®opmysa nepexoja K HOBOMY OCHOBAHHUIO.

15. CgoiicTBa norapupmMuueckoil GyHKIMH U ee TpaduK.

16. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. COOTHOIICHUS MEXKITY

TPUTOHOMETPUUYECKUMH (DYHKIMSIMUA OJTHOTO U TOT'O e aprymenTta. Gopmyibl



MPUBEJEHUS, CII0KEHHUS, TBOMHOTO U MOJIOBUHHOTO apIryMEHTa, CyMMBbI U Pa3HOCTH
TPUTOHOMETPUYECKUX (QYHKITUN. BrIpaskeHre TpuroHoMeTpuueckux (HyHKIMN yepes
TaHT€HC MOJIOBUHHOTO aprymenTa. [Ipeobpa3oBanue npou3BeieHUs] CHHYCOB U
KOCHHYCOB B cyMMYy. [IpeoOpa3oBaHue BoIpaskeHus asinX + bcosx ¢ MTOMOIIbIO
BCIIOMOTaTEJIbHOTO apI'yMEHTA.

17. ®opmyibl pelIeHU TPOCTEUIIINX TPUTOHOMETPUUECKUX YPABHEHHIA.

18. CBoiicTBa TPUrOHOMETPHUYECKUX (QYHKIMNA U UX TPaUKH.

I'eomerpus
1. TeopeMmsl 0 napauIeabHBIX IPSIMBIX Ha IUIOCKOCTH.
2. CBOWCTBa BEPTUKAJIBHBIX U CMEKHBIX YTJIOB.
3. CaoiicTBa paBHOOEIPEHHOTO TPEYrOJIbHHKA.
4. Ilpu3Haku paBeHCTBA TPEYrOJIbHUKOB.
5. TeopeMma o cymme BHYTPEHHMX YIJIOB TPEYTOJIbHUKA. TeopeMa 0 BHELIHEM YIJIE

TpeyrojbHuka. CBOMCTBA CpeHEN JIMHUU TPEYTrOJIbHUKA.

6. Teopema ®aneca. [Ipuznaku nog00Hs TPEYrOILHUKOB.

7. IlpusHaku paBeHCTBA U M0100US MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
[IponoproHanTEHOCTh OTPE3KOB B PSMOYTOJILHOM TpeyroiasHuke. Teopema [Tudaropa.

8. CBOWMCTBO CEPEIMHHOTO MEPIEHINKYISIpa K 0Tpe3Ky. CBONCTBO OMCCEKTPHUCHI YTIIIA.

9. TeopeMmsl 0 mepeceyeHUH MeInaH, epeceueHnd OUCCEKTPUC U IEPECEUCHUH BBICOT
TPEYrOJIbHUKA.

10. CBOHCTBO OTPE3KOB, HA KOTOPBIE OUCCEKTPUCA TPEYTOJIbHUKA JACTUT MPOTHUBOIOIOKHYIO
CTOpOHY.

11. CBoiicTBO KacaTenbHON K OKPYKHOCTH. PaBEHCTBO KacaTeabHBIX, IPOBENECHHBIX U3
OJTHOW TOYKH K OKPY>KHOCTH. TeopeMbl 0 BIIMCAaHHBIX yriaxX. Teopema o0 yrie,
00pa30BaHHOM KacaTeJabHOH 1 Xopoil. Teopemsbl 00 yrie Mexay IByMs
MepEeCeKaAOIUMHUCA XOPAaMHU U 00 yriie MeXay ABYMs CeKYIIMMHU, BEIXOASIIUMU U3
OJHOM TOYKHU. PaBEHCTBO NMPOU3BENECHUIN OTPE3KOB ABYX MEPECEKAIOIINUXCS XOP.
PaBeHCTBO KBajipaTa KacaTeJibHON MPOU3BEACHUIO CEKYIIEH HAa €€ BHEIIHIOIO YaCTh.

12. CBOMCTBO YETHIPEXYTOJbHUKA, BIUCAHHOTO B OKPYKHOCTh. CBOWCTBO
YEThIPEXYTOJIbHUKA, OITUCAHHOTO OKOJIO OKPYHOCTH.

13. Teopema 00 OKpYXHOCTH, BIIUCAHHOH B TpeyroidbHUK. Teopema 00 OKpYy>KHOCTH,
ONMCAHHOM OKOJIO TPEYTOJIbHUKA.

14. TeopeMbl CHHYCOB U KOCUHYCOB JIsl TPEYT OJIbHUKA.

15. TeopeMa 0 cymMMe BHYTPEHHHUX YIII0B BBITYKJIOTO MHOTOYTOJIbHUKA.

16. IIpu3naku napamnenorpamma. CBoiicTBa napajienorpamma.

17. CBoiicTBa cpeiHEN JTMHUM TPAELUH.

18. ®opmyina 11 BEIYMCICHUS PACCTOAHUS MEKTY ABYMsSI TOUKAMU Ha KOOPIMHATHOMN
IUIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

19. TeopeMsbl 0 mapauIeNbHBIX MPAMBIX B MPOCTpaHCTBE. [[pu3HaK mapayienbHOCTH NPSIMO
1 11ockocTy. [Ipu3Hak napainenbHOCTH INIOCKOCTEN.

20. [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U TIOCKOCTH. Teopema 00 obiiem
NEPIEHIUKYIIAPE K ABYM CKpELIMBAOIIMMCs NPAMBIM. [Ipr3Hak nepneHnKynsipHOCTH
mockocteil. Teopema o Tpex nepreHIuKyIsipax.

II1. TpeGoBanus K NoCTynawemMy
Ha sx3amene no mamemamuxe nocmyna;ou;uﬁ 0oJIicen ymeniv.!

1. BBINONHATH (€3 KaNbKyAATOpa) NEHCTBUS HAJl YUCIaMU U YHUCIOBBIMU BBIPAXKECHUSIMH,
npeoOpa3oBbIBaTh OYKBEHHBIE BRIPAKEHUS; IIPOU3BOAUTD ONEPALIUU HAJl BEKTOPAMU



(cioxeHne, yMHO)KEHUE Ha YHCII0, CKaJIipHOE MTPOU3BEICHHE); IEPEBOAUTD OJTHU
€AMHUIIBI U3MEPEHUS BETMYUH B JPYTHUE;

2. CcpaBHMBATH YMCIIA U HAXOIUTh UX MPUOJIMKEHHBIE 3HAaUeHUS (0€3 KaIbKYIATOpa);
JTOKa3bIBaTh TOXK/IECTBA U HEPABEHCTBA /JIsl OYKBEHHBIX BBIPAKEHU;

3. peuiaTh ypaBHEHUs, HEPABEHCTBA, CUCTEMBI (B TOM YHUCJIE C TapaMeTpaMu) U
UCCIIEIOBATh UX PELICHMUS;

4. yMeTb pelaTh TEKCTOBBIE 3a7jaul Ha KOHIIEHTPALMIO, CMECU U CILIABbI; COCTaBIISTh
ypaBHEHHUS, HEPABEHCTBA UM CUCTEMbI U HaXOJUTh 3HAUYEHUS BEJIUYNH, UCXOMS U3
YCIJIOBHS 33]1a4H;

5. wmccnenoBath PYHKIUHU; CTPOUTH rpaduKu PYHKITUH U MHOYKECTBA TOUEK HA
KOOPJAMHATHOM TMJIOCKOCTH, 33/IaHHbIE YPABHEHUSIMUA U HEPABEHCTBAMU;

6. u300pakaTh reoMeTpudecKkue GUTrypbl Ha YepTexKe; Ae]aTh JOMOTHUTEIbHbIE
HOCTPOCHHUS; CTPOUTDH CEUEHHSI; UCCIIEIOBATh B3aUMHOE PACIIOIOKEeHUe QUryp;
MPUMEHSTH IPU3HAKU PABEHCTBA, 0100Ms PUTYp U UX MPUHAJICKHOCTH K TOMY WIIH
WHOMY BUJLY;

7. TOJIb30BAThCS CBOMCTBAMHM YHCET, BEKTOPOB, PYHKINN U UX rpad)iKOB, CBOWCTBAMHU
apru(METHUECKON U TeOMETPUYECKOM MPOTPeccHii;

8. TM0JIb30BaThbCs CBOMCTBAMHU I€OMETPUUECKHUX (DUTYD, UX XapaKTEPHBIX TOUEK, TUHUN U
yacTeil, CBOMcTBaMU paBEHCTBA, MOAOOHS U B3aUMHOTO PACHOJI0KEHUS QUTYp;

9. NOJB30BaTHCS COOTHOUICHUSIMH U (hOPMYJIaMU, COJIEPKAIlIMMKU MOAYJIH, CTENIEHH, KOPHH,
norapupMuUEcKre, TPUTOHOMETPUICCKUE BBIPAKECHHUS, BEJTMYMHBI YTIIOB, JIHHBI,
IJIOIIAaH, OOHEMEI;

10. nznarath 1 OQOPMIIATH pELICHHE JOITMYECKH MTPABHIBHO, TIOJHO U MOCIIEI0BATENbHO, C
HEOOXOUMBIMU MOSICHEHUSIMH.

[Ipencenarens npeAMETHON KOMUCCHH
10 MaTeMaTHKe Knuammont H.O.



