YPAJIbCKUU T'OCYJAPCTBEHHBIN JIECOTEXHUYECKWI YHUBEPCUTET

OBPA3EIL
ak3aMeHannmoHHoro onsiera mo MATEMATUKE
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L pemmrs YpaBHECHHUE: 3 = 26.

2 IlpoesnHoit OuieT Ha Bce BUIbI TpaHcmopta ctowsa 1500

pyOneit. 3arem 1eHa Obuia moBbimieHa Ha 15%. Ckoabko
CTaJl CTOUTH TIPOE3THOM?

3. Pemmts HepaBeHcTBO: 2(X —3) +1<5(X+2).

4. Ha xoopauHaTHOW MJIOCKOCTH IMOCTPOUTH TPEYTOJbHUK,
BepIInHbI KoToporo A(-3; -2), B(-3;4), C(2;4). Beruucnuth
IUIOLIAb TOTO TPEYTOJIbHUKA.

0,5-0,49-0,49-0,8
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6. PemmTs ypasnenne: X° —11x+10=0.

BeramucianTe:

7. 3/m® —6m2n+12mn? —8n°
YIpPOCTUTH BBIPAXKEHHUE: :
2n—m

8. Borumcuts: log, 64 —1log, 116—3log4 2.

9. y . 3 57 . Ix _27)°
IPOCTUTH BBIPAXKEHUE: tQ T+ cos—-sin— —| sin R
X x-1
10. Pemute HEpaBEeHCTBO: (1j J{lj >5.
4 4

NMPOrPAMMA BCTYNUTENIbHOIO UCMNbITaHUA MO MaTeMaTuke

N3yyeHne maremaTnkn Ha 6a30BOM ypoBHe cpegHero (nosiHoro) ob6wero obpasoBaHus
HanpaBJ/IeHO Ha AOCTHIKEHHE C/IEAYIOLMNX LieJIei:

e (opmMupoBaHHE NPeICTABJICHUH O MATEMATUKE KaK YHUBEPCATBLHOM S3bIKE€ HAYKH, CPEICTBE MOIEIIH-
POBaHMSI SIBJICHUN U TIPOIIECCOB, 00 MAESIX U METOAaX MaTeMaTHUKH;
® pa3BHTHE JIOTHYECKOTO MBIIIJIEHHUS, TPOCTPAHCTBEHHOTO BOOOpAKEHHUS, AITOPUTMHUIECKON KYJIBTYPHI,
KPUTUYHOCTH MBINIJIEHUS HAa YPOBHE, HEOOXOIUMOM g Oyaymied mpodecCHOHATBHOW NeITeTbHOCTH, a
TaKKe MOCTEeAYIONIero 00yueHus B BBICIICH MIKOJIE;
® OBJIAJIeHHE MAaTeMAaTHYeCKMMH 3HAHUAMM M YMEHHSIMU, HEOOXOIUMBIMHU B IOBCEIHEBHOM XU3HH,
JUTSI U3YYEHHS TIKOJIBHBIX €CTECTBEHHOHAYYHBIX JUCIUIUIMH Ha 0a30BOM YPOBHE, /IS MOJIyYeHUS 00pa3o-
BaHUs B 007aCTsIX, HE TPEOYIOMINX yrIyOJIeHHON MaTeMaTHYeCKOU MOATOTOBKH;
e BOCHHTAHHMeE CPEACTBAMU MATEMATHKU KYJIbTYPhl JUYHOCTH, TOHUMAHUS 3HAYMMOCTHA MaTEeMAaTHKU JIJIst
HAyYHO-TEXHUYECKOTO MpOorpecca, OTHOIIECHUSI K MaTeMaTHKE KaK K YacTH OOIIEYeTIOBEUECKON KYIbTYphI
yepe3 3HaKOMCTBO € UCTOPUEH Pa3BUTHS MAaTEMAaTUKH, YBOTIOLMEN MaTeMaTUHYECKUX UICH.



AJITEBPA

Kopuu u crenenn. Kopens crenenu N>1 u ero cpoiictBa. CTeneHb ¢ pallMOHAIbHBIM
MOKa3aTelieM U ee CBoWCTBa. [lonamue o cmenenu ¢ oeticmeumenvHuim noxazamenem. CBOM-
CTBA CTENEHU C JCHCTBUTEIBHBIM IIOKA3aTEIEM.

Jlorapudm. Jlorapudbm uucna. OcrnosHoe nocapugmuyeckoe moscoecmso. Jlorapudm
IPOU3BEACHUS, YaCTHOTO, CTEIIEHU; nepexo0 K HOBOMY OCHO8aHUi0. J|ecATUYHBIM U HATy-
paibHBINA JOorapruMBbl, YUCIO €.

IIpeoOpa3oBanusi mpocTeiimnX BbIPA’KEHWi, BKIIOYAIOMINX apu(dMETHUECKHUE OIlie-
panuu, a TaKkXKe orepaluio BO3BEACHHUS B CTENIEHb U ONEpalrIo JTorapuGMHUpPOBAHUS.

OcHoBbl TpuroHomeTpu. CHHyC, KOCUHYC, TAHT'€HC, KOTAHT€HC MPOU3BOJIBHOTO YTJIA.
Pannannaa mepa yria. CuHyc, KOCHHYC, TAHT€HC U KOTaHreHC uuciia. OCHOBHBIE TPUTOHO-
MeTpuueckue Toxaectsa. opmyiel npuBeaeHuss. CHHYC, KOCHHYC U TAHT€HC CYMMBI U pa3-
HOCTHU JBYX yriioB. CUHYC M KOCHUHYC ABOIHOTO yriia. ®opmyibl nojgoBUHHOTO yria. [Ipe-
00pa3oBaHUsI CyMMbl TPUTOHOMETPUUECKUX (DYHKIIUN B MPOU3BEACHUE W MPOU3BEACHUS B
cymMmy. BripakeHue TpUroHoMeTpruuecKux GyHKIUNA Yepe3 TAHTE€HC MMOJIOBUHHOIO apryMeH-
ta. [IpeoOpa3zoBanus MPOCTEUIINX TPUTOHOMETPUUECKUX BBIPAKEHUN.

[Ipocrelimme TPUrOHOMETPUUECKHE YpAaBHEHUs. PelieHuss TPUroHOMETPUUECKUX ypaB-
HEHUl. [Ipocmenwiue mpucoHomempuyeckue HepageHcmed.

ApKCHUHYC, QpKKOCHHYC, aDKTAaHT'€HC YHCIIA.

OYHKIINN

Oynkiuu. O61acTh onpeeaeHus] 1 MHOXKECTBO 3HaueHui. ['paduk ¢pynkiuu. [Toctpo-
eHue rpadukoB GYyHKIMM, 3aJaHHBIX PA3TMUYHBIMU criocobamu. CBoiicTBa (GyHKIIUNA: MOHO-
TOHHOCTb, YETHOCTh U HEYETHOCTb, NMEPUOJUYHOCTh, OTPAHMYECHHOCTh. [IpoMexyTKH BO3-
pactaHusi 1 yObIBaHUsA, HAMOOJIbIIEE U HAMMEHbIIIEE 3HAYEHHUSA, TOUKU IKCTpeMyMa (JIOKaJb-
HOTO0 MakcuMyma ¥ MuUHuMywma). ['paduueckas unTepnpertarus. [Ipumepbl (yHKIIMOHATb-
HBIX 3aBUCUMOCTEHN B peasIbHBIX MpOLeccax U SBJICHUSX.

O6patHas byukus. Obacms onpeoeneHus u 001acms 3HaA4eHUuti 00pamuol yHKyuu.
I'padux oOpaTHOM PyHKIMU.

CrenenHast pyHKIUS ¢ HATYypaJbHBIM IMOKa3aTeIeM, €€ CBOMCTBA U rpaduK.

Bepmukanvnvie u 2opuzonmanvHvle acumnmomul epagukos. I paguxu OpobHO-
JIUHEUHBIX (YHKYUIL.

Tpuronomerpuyeckue QyHKIIUU, UX CBOMCTBA M TpadUKu; MEPUOIUIHOCTH, OCHOBHOM
[IEPUO.

[TokazaTtenpHas GpyHKIMA (IKCIIOHEHTA), €€ CBOMCTBA U TpaduK.

Jlorapudmuyeckast QyHKITUS, €€ CBOMCTBA U rpaduK.

IIpeoOpazoBanms rpaduKOB: MapauIeIbHBIA IIEPEHOC, CHMMETPHS OTHOCHTEIBHO OCeH
KOOPJIUHAT U CUMMEMPUsL OMHOCUMETbHO HAYALA KOOPOUHAM, CUMMEmMpPUs OMHOCUMENbHO
NPAMOU Y = X, pacmsdiceHue u cocamue 800.1b ocell KOOPOUHAM.

HAYAJIA MATEMATHUYECKOTI'O AHAJIU3A

llonsmue o mnpedene nocnedoosamenvrHocmu. Cywecmgosanue npeoena MOHOMOHHOU
02panuyeHHoU nociedosamenvHocmu. JIJIMHa OKPY>KHOCTU U TUIOIIAJb Kpyra KaK Mpeesbl
nocyenoBaTeabHoCcTe. beckoHeuHO yObIBaroIasi reoMeTpuyecKasi Iporpeccus U ee Cymma.

Ilonsamue o nenpepwvlgHocmu yHKYUU.

[TonsiTrie 0 MPOU3BOIHON PYHKINH, PUIUIECKUI 1 TEOMETPUIECKUIN CMBICI ITPOU3BO/I-
HOW. YpaBHEHHE KacaTelbHOH K rpaduky ¢yHkiuu. [IponsBogHbie CyMMBI, pa3HOCTH, MPO-
W3BeACHUS, YacTHOro. [Ipou3BOAHBIE OCHOBHBIX JJIEMEHTApHBIX (GyHKIuW. [IpumeHeHue



MPOU3BOJHON K MCCIEA0BAaHUIO (PYHKIUN U NMOCTPOEHUI0 rpadukoB. [lpouzsoonvle obpam-
HOU (DYHKYUU U KOMROZUYUU OAHHOU (DYHKYUU C TUHEUIHO.

Ionamue 06 onpedenennom unmezpane Kak niowaou kpusoruetinou mpaneyuu. Ilep-
BooOpasHas. ®opmyna Hetorona-Jleitbamma.

IIpuMmepsl KCHIONB30BAaHUS MPOU3BOAHON JUISl HAXOXIACHMS HAWIYYIIErO pPEUICHUS B
IPUKJIAJHBIX, B TOM YHCIE COLMAIBHO-DKOHOMM-UYECKHX, 3aJadax. HaxoxkaeHue ckopocTu
IUI TIpoliecca, 3aaHHoro ¢opMyioil wiu rpaduxom. IIpumepsl npuMeHeHUs MHTErpajia B
¢u3uke u reomerpun. Bropas npousBoHas U ee PUINUECKHUIT CMBICIL.

YPABHEHUA U HEPABEHCTBA

Pemenue panuoHanIbHBIX, [OKA3aTEIbHBIX, JOTapU(PMUUECKUX YpaBHEHUN M Hepa-
BEHCTB. Pelienre uppanOHAIBHBIX YPaBHEHNN.

OcCHOBHBIE TIPUEMBI PEIICHUsI CUCTEM YPaBHEHUM: MOJICTAHOBKA, aNreOpanieckoe cio-
’KEHHE, BBEJICHUE HOBBIX NEPEMEHHBIX. PABHOCUIBHOCTD ypaBHEHUW, HEPABEHCTB, CUCTEM.
Pemenne npocTenmmx CUCTEM YPaBHEHUN C IBYMsI HEM3BECTHBIMU. Pemienne cucreMm Hepa-
BEHCTB C OJIHOM IEPEMEHHOM.

Hcnonbs3oBaHne CBOMCTB M TIpadukoB (YHKUMA MpPU pPELICHUHM ypaBHEHUH W Hepa-
BEHCTB. MeTo1 nHTepBanoB. N300paxkeHre Ha KOOPIMHATHOM MJIOCKOCTH MHOKECTBA pellie-
HUW YPaBHEHUH U HEPABEHCTB C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

IIprMeHeHne MaTeMaTUYECKUX METOOB Ul PELICHMs COAEpKATEIbHbIX 3a1a4 U3 pas-
JMYHBIX 00s1acTell HayKu M NpakTUKU. MIHTepripeTanus pe3ynprara, yuyeT peajbHbIX OIpaHu-
YEHUH.

QJIEMEHTBI KOMBUHATOPUKHU, CTATUCTUKHN U TEOPUU BEPOAT-

HOCTEM
TabmuuHoe W rpaduyueckoe NpenCTaBlICHUE AAHHBIX. Yucnogvlie Xxapakxmepucmuku psoos
OQHHbIX.

[ToouepeaHblii 1 OTHOBPEMEHHBIN BEIOOP HECKOJIBKUX 3JIEMEHTOB U3 KOHEUHOT'O MHOKECTBA.
@opMyIbl YMCIIa NMEPECTaHOBOK, COUYETAHUW, pa3MelleHuid. Pemenne KOMOMHATOPHBIX 3a-
nau. ®opmyna ounoma HetotoHa. CBoiicTBa OMHOMHUAIBHBIX KO3(P(GULIHUEHTOB. TpeyrolbHUK
[Tackans.

DJeMeHTapHble U CIOXKHbIEe coObITHsA. PaccMoTpeHue ciaydaeB W BEpPOSITHOCTh CYMMBbI
HECOBMECTHBIX COOBITUH, BEPOSTHOCTh MPOTHBOIOJIOXKHOTO COObITUSA. [lonamue o He3asu-
cumocmu codvimuil. Beposmnocms u cmamucmuyeckas yacmoma HACMynieHusi coobimus.
Pewenne npakTuueckux 3a1ay ¢ IPUMEHEHUEM BEPOSATHOCTHBIX METOJIOB.

I'EOMETPUA
IIpsiMble ¥ IVIOCKOCTH B MPOCTPaHCTBe. OCHOBHBIE MOHATHS CTEPEOMETPUHN (TOUKA, MPS-
Mas, IJIOCKOCTb, IPOCTPAHCTBO).

[lepecekaromuecs, MapayIeabHbIE U CKPEUIUBAIOIIMECA NPSMBIE. YTOJI MEXAY NPSIMBIMU B
npocTtpadcTBe. [lepnenaukynsipHOCTh NpsiMbIX. [lapamienbHOCTP M MEPNEHAMKYISPHOCTD
NPSIMOW M TIOCKOCTH, ITPU3HAKU M CBOMCTBA. Teopema 0 Tpex mepreHaukysspax. [lepnen-
JTUKYJISIP U HAKJIOHHAS. YTOJ MEXIY NPSIMOM U TUIOCKOCTBIO.

[TapannenbHOCTh TJIOCKOCTEH, NMEPHEHAUKYISAPHOCTh IJIOCKOCTEW, NMPU3HAKA U CBOWCTBA.
leyepannviii yeon, MuHelHblll Y201 08Y2PAHHO20 Y2Id.

PaccTostnusa oT TOYKM 10 mockoctu. PaccrostHue ot mpsmon 1o miockoctu. PaccrosiHue
MEXy MapauieaIbHbIMU INIOCKOCTAMHU. Paccmosinue mexcoy CKpeuusarouuMucs NPamovlMu.
[TapamienbHOe NpPOEKTUpPOBAHUE. [[10Wadb OpPMOOHANLHOU NPOEKYUU MHO20Y201bHUKA.
N3006paxeHne npocTpaHCTBEHHBIX (PUTYp.



Mmuororpananku. Bepumnsl, pedpa, rpaHu MHOTOrpaHHuKa. Pazgepmka. Muozozpannvie
yenvl. Buinyknvie mnocoepannuku. Teopema Jiinepa.

[Tpu3ma, ee ocHOBaHuUA, OOKOBBIE pedpa, BbICOTa, OOKOBAs MOBEPXHOCTD. [Ipsimas u nakion-
nas nipusma. [IpaBunsHas npusma. [Tapamtenenumnen. Kyo.

[Mupamuga, ee ocHoBaHUEe, OOKOBBIE pedpa, BbICOTa, OOKOBas MOBEPXHOCTh. TpeyronbHas
nupamua. [IpaBuibpHas nupamunaa. Ycevennas nupamuoa.

Cummetpuu B KyOe, B Napajuiefenunesie, 8 npusme u nupamuoe. Ilonamue o cummempuu 8
npocmpancmee (YeHmpanvHas, ocegas, 3epkanvhas). llpumepvl cummempuil 8 OKpYHCaio-
wem mupe.

Ceuenus ky0a, IpU3MbI, TUPAMU/IBI.

[IpeacraBieHre O MPaBUIBHBIX MHOTOIpaHHUKAaX (TeTpasap, KyO, OKTa’aAp, NOAECKa’aAp U
HKOCadIp).

Tena u moBepxHocTu Bpamenusi. Lunmuuap u konyc. Yceuennwiii konyc. OCHOBaHHE, BbI-
cota, OOKOBasi MOBEPXHOCTh, 00pa3ymomias, pa3septka. Ocesvle ceueHusi u ceyeHus napa-
JIeIbHble OCHOBAHUIO.

[ap u cdepa, UX cedeHusl, KacamenbHas NIOCKOCMb K cghepe.

O0beMbl TeJ1 U IUIOIIAAU UX MOBepXHoOcTeil. [lonamue 06 obveme mena. Omuouienue
00beM08 N000OHbIX meil.

®opMmyibl 00beMa Ky0a, IPsIMOYTOJILHOTO Mapalieenuineaa, Npu3Mbl, IiHHaApa. Gopmy-
76l 00BbeMa mUpamMuIbl U KoHyca. @opMyIibl TJIOMAAN TOBEPXHOCTEH IIWIMHIpPA U KOHYCA.
®opmyssl 00beMa 1mapa U miouanu chepsl.

KoopaunaTtsl 1 BeKTOPBI. [[eKkapTOBBI KOOPJAMHATHI B IpocTpaHcTBE. POopMysia pacCTOSHUS
MEXy ABYMsI TOUKaMH. Y paBHEHUs1 cPepbl u niockocmu. Dopmyna paccmosnus om mouku
00 NJIOCKOCHU.

Bekropel. Moaynb Bektopa. PaBeHCTBO BEKTOpOB. CIOKEHHE BEKTOPOB M YMHOKEHUE BEK-
TOpa Ha YUCJIO. Yroa Mexay Bektopamu. KoopanHatel BekTopa. CkanasipHOE IPOU3BEACHUE
BekTOpoB. KommnHeapHbie BeKTOphl. Pa3noxeHue BeKTOpa Mo JIByM HEKOJUIMHEAPHBIM BEK-
topam. KommianapHbie BeKTOpbI. PaziokeHue no TpeM HEKOMIUTAHAPHBIM BEKTOPaM.



