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[Iporpamma yTBepkKJe€HAa Ha 3acellaHWd HSK3aMEHAllMOHHOM KOMHCCUU
poTOKOJIOM OT 15 situBapst 2026 r. Ne 1.

AHHOTALUA

[Iporpamma BCTYyNHUTENIBHOTO HUCIBITAHUSI TPEeIHA3HAYeHa ISl MOCTYMAIOIINUX
Ha O00pa3oBaTeNbHBIC MPOTPAMMBI BBICHIETO OOpa30BaHUSI — MPOTPAMMBI
OakanaBpuaTa ¥ MPOrPaMMbl CIICIMATUTETA, IO KOTOPHIM OCYIIECTBIISIETCS] TIPHEM,
Ha 0a3e mpodeccruoHaIbHOTO 00pa30BaHUsl B COOTBETCTBUHU C HAIPAaBICHHOCTHIO
(mpodunem) mporpamMm OakajiaBpruata, IpoOrpaMm CEeIHAIUTETA.

[IporpaMmMa BCTYNUTENBHOTO HCTBITAaHUS CHOPMHUPOBAHA B COOTBETCTBUU C
PekoMeHganusiMi 1O OpraHMU3allK MOJIYYEHHsI CPEAHEro oduiero oOpa3zoBaHUs B
npenenax OCBOCHHS 00pa30BaTENbHBIX IPOrpaMM CpEAHEro MpodeccroHaIbHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOIo oOIIero oOpa3oBaHMsSI C YYETOM TpeOOBaHUI
(denepaibHbIX TOCYAAPCTBEHHBIX O00pa30BaTENIbHBIX CTAaHAAPTOB M IMOJIy4aeMOM
npodeccuu WK CTeIUaTIbHOCTH CPeAHEro NMpodhecCUOHAIBHOTO 00pa30BaHus.

Llenpt0 BCTYNUTENbHBIX HWCHBITAHUN SBIAETCS OLIEHKA YPOBHS OCBOEHUS
NOCTYMAIIIUMH Ha MEPBbIA KypC KOMIIETEHLUI 110 MaTEMATUKE, HEOOXOAUMBIX ISl
0o0y4eHHs B By3€.

BerynurensHoe  ucnplTaHMe  NPOBOJUTCS B (pOpME  KOMIIBIOTEPHOTO
tectupoBaHus. [IpoAOKUTENIBHOCT, BCTYNMUTEIBHOTO MCHBITAHUS COCTAaBJISIET
90 MunyT O€3 mepephiBa.

BcerynuTenbHOE UCTIBITAHKE TPOBOAUTCS HA PYCCKOM SI3BIKE.

[Toctynarommi 10mKeH

o0111ue KOMITETEHIIUU
3HATh:

— 3HaY€HUE MAaTEMATUKHU KaK YHUBEPCAIbHOTO SI3bIKA HAYKH;

— pOJb MAaTeMaTHYECKUX METOAOB KakK CpEICTBa MOJEIMPOBAHUS SBICHUUA U
IIPOLIECCOB, a TAK)KE UX MCCIIEOBAHUS;

— TPUHIHUINBI PEIICHUSI JIOKATBHBIX U TJIOOATBHBIX SKCTPEMATIbHBIX 3a7ad C
MTOMOILIbIO MATEMATUYECKUX METO/IOB;

— CMBICI U MECTO, KOTOPO€ 3aHUMAIOT ONpPEIEJCHUs Pa3IUYHbIX IOHSITHM,
npaBuia, TEOpEeMbl, POPMYIIBI U METOAbl PEIICHUS Pa3IUYHbIX 3a/]a4 CPEJICTBAMU
MaTEeMaTUKH;

YMETh:

— JIOTUYECKH TPaMOTHO, apryMEHTHUPOBAHO MPOBOAUTH PACCYKIEHUS W
JI0Ka3aTeJIbCTBA;

— JenaTb 000CHOBAHHBIE BBIBOJIbI;

— TPaMOTHO OINEPUPOBATH OCHOBHBIMHU MAaTEMAaTUYECKUMHU MOHSATUSIMH,
MIPUMEHSITh MAaTEMATHUYECKUE METOABI JUIsl pelieHus (He TOJbKO MAaTeMaTUYECKHUX )
3aj1ay;

YaCTHBIC KOMITETCHITHT
3HATh:

«Apudmerukan

— apupMeTUIECKHE OTIEPAIIMH U UX CBOMCTBA, OPSIOK ACHCTBUMN;



— TMpaBWia JAEUCTBUS C OOBIKHOBEHHBIMU U JI€CATUYHBIMH JIpOOSMU,
MPOLICHTHBIE OTHOLICHUS;

— OCHOBHBIE TTPU3HAKH JIETUMOCTH HATYpaJIbHBIX YHCEIT;

— CMbICT MOAyJs (a0CONIOTHAsE BEJIMYMHA YKCIIAa M CTENEHU C LEJIbIM
NoKa3areyieM;

«Anrebpay

— (OpMYJIBI COKPAIICHHOTO YMHOKECHHUS;

— TmpaBwia JCUCTBUS CO  CTeneHsSMU  (IENbIMH, palMOHAIbHBIMH,
JNENUCTBUTEIBHBIMHU );

— METOJbl OTHICKMBAaHUS KOPHEH MHOTOWICHOB, (OPMYJIBI [JIsi KOpHEH
KBaIPATHOTO TPEXWICHA, ONIPEICTICHUE U CBOIMCTBA JIOrapu(hMOB;

— CBOHCTBa CTeNeHHOW (GYHKIHUU C HATypaldbHBIM TIOKaszareieM, JIpOOHO-
JUHEHHON (DYHKIIMM MOKa3aTeIbHOU U JIorapudMuueckoil (yHKIIMH, a TaKKe BU/T
rpauKOB 3TUX PYHKIUH;

— METOABl pEIICHUs aireOpandyecKux, HUPPANUOHAIBHBIX W JIpOOHO-
paIMoOHANBHBIX, MOKA3aTEIbHBIX M JIOTAPU(DMHUUCCKUX ypaBHCHHH, HEPABEHCTB U
CHUCTEM;

— METOIbI PEIIeHUS 3a7a4 C mapaMeTpaMu;

— METOJBI PEIICHUS TEKCTOBBIX 3amad (Ha IBIKEHUE, padoTy, MPOICHTHI H
T.A.), ONPENETCHUSI U CBOMCTB apu(PMETHUECKOM M T€OMETPHUUECKON MPOTPECcCUH,
OECKOHEYHO YOBIBAIOIICH T€OMETPUUYECKOW MPOTPECCHH, a TaKkKe (POPMYJIbl IS
001X YJICHOB M CYMM IE€PBBIX I YJICHOB;

«Tpuronomerpus»

— OTpeJIeIeH s, CBOMCTBA U rpad)KN TPUTOHOMETPUYECKUX (PYHKITUH;

— OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI;

— METO/IbI PEIICHUS TPUTOHOMETPUUECKUX YPABHEHUM, HEPABEHCTB U CUCTEM;

«Hauana MaTeMaTH4eCKOTO aHAIH3a:

— OmpefeNieHus TOHATHM Tpenena (QYHKIHH, €€ HENpPepbhIBHOCTH H
MPOU3BOJIHOWN;

— npaBuiia JudGepeHIUPOBAHUS CYMMBI, POU3BEACHMSI, YACTHOTO U CIIOKHOM
byHKIINN;

— BUJ] YPAaBHEHHSI KacaTeIbHOU K TpaduKy QyHKITNH;

— METO/IbI OTBICKAHHUSI JIOKAJLHBIX U TJI00AIBHBIX SKCTPEMYMOB (DYHKITHIA;

«I'eomeTpus»

— OMpEENICHNs] U CBOMCTBA OCHOBHBIX T€OMETPUYECKUX (PUTYP: TPEYTOIbHUK,
napajijiesiorpamMmm, Tpanemnus, Kpyr;

— ¢opMynbl ISl BBIYUCIICHHS IUIOMIAJICH: TPEYroJIbHUK, MapajiiesiorpaMM,
Tpaneuusi, Kpyr;

— ¢hopMyITy JIsl BBIYUCIIEHUS JTMHBI OKPY>KHOCTH;

— ONpENENICHHUs M CBOICTBA OCHOBHBIX IPOCTPAHCTBEHHBIX TEN: MpU3MA,
nupamMuaa, TUIUHAP, KOHYC | IIap;

— GopMyIBl ISl BBIUMUCIEHUS TUIOMAAN TOJHOWM U OOKOBOM MOBEPXHOCTH, a
Takke 00beMa: mpr3Ma, MUpaMuia, ITUIHH]IP, [Iap;

— dhopMyITy JUIsl BRIYUCTECHUS 00beMa Iapa U Iiomaau chepsi;

— CEYEHUS IUIOCKOCTHIO OCHOBHBIX TMPOCTPAHCTBEHHBIX TEI: TPHU3MA,
nupamMuaa, THIUHAP, KOHYC | IIap;



«AHAIIUTAYECKAS] TEOMETPHUSI

— OIpeJeIeHHE BEKTOpa, JIMHEHHBIX Olepauuid HajJ BEKTOpPaMH, KOOPAUHAT
BEKTOpPA, CKaJISIPHOTO MPOU3BEICHHS BEKTOPOB;

— BBIPOXKEHUE Yepe3 KOOPAMHATHI CKAISIPHOTO MPOU3BEIEHUSI BEKTOPOB, JJIUH
BEKTOPOB, KOCUHYCA yTjia MEXy BEKTOPAMH;

— MIPU3HAKU MEPIICHANKYISIPHOCTH U KOJUTMHEAPHOCTH BEKTOPOB;

— ypaBHEHHE TPSIMONM HA TUIOCKOCTH, YTIOBOW KOIPHHUIIMEHT MPSMOM U €ro
F€OMETPUYECKUN CMBICIT,;

—yYpaBHEHHE OKPYXKHOCTH;

YMETb:

«Apudmerukar»

—  BBIMOJHATH  apu(pMETUYECKUe  JACHCTBUS C  IICJBIMH  YHCIIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMHU JIPOOSIMH, COYeTass YCTHbIE W THChbMEHHBIC
METO/IbI;

— HaxOJAUTh HAaUOOJBIIHNKI OOLIWN JETUTETh U HaUMEHbIIIee 00111ee KPaTHOE;

— IPaMOTHO BBITOJIHATH ONEPAILMU C IPOLICHTaMU;

«Anredpay»

— BBIUUCIIATh 3HAYEHUS YMCJIOBBIX U OYKBEHHBIX BBIPAKEHHM, OCYIIECTBIISS
HEO0OXOIMMBbIE MTOJICTAHOBKHU U MTpeoOpa3oBaHus;

— HaxOJIWUTh 3HAYEHUS KOpPHA HATypajJbHOM CTENEHHU, CTEINEHH C
palMoOHAIbHBIMU MTOKA3aTeNIeM U JIOTapU(MBI;

— TPOBOJUTH IO U3BECTHHIM ¢opMyiaM U TMpaBuiaM MpeoOpa3oBaHUS
OYKBEHHBIX BBIPAQKEHHH, BKIIOUAIOIINX CTEICHH, PAUKAIIBI U JIOTapU(MBbI;

— TpUMEHSTh (OPMYJIbl COKPAIIEHHOTO YMHOXEHHUS W BBIICNATH IOJHBIN
KBaJIpar;

— HCcchefoBaTh OCHOBHBbIE (GYHKUIMU (CTeTeHHass (DYHKIHS C HATypabHbIM
nmokasarejeM, JIpoOHO-IHHEWHas  (QyHKIMs, T[OKa3arenbHas  (QyHKIUS U
norapudmuyeckas GyHKIUSA) U CTPOUTH UX TpaduKH;

— pemiaTh C  MOMOINBI  Pa3MYHBIX  METOJIOB  airedOpanveckue,
HppalMOHAsITEHBIE W IPOOHO-pallMOHATBHBIC, TTOKAa3aTeIbHBIC U JIoTapu(pMIIecKue
ypaBHEHMUSI, HEPABEHCTBA, CUCTEMBI, a TAKXKE 3aJ]a4 C TapaMeTpaMu;

— wu3o0paxaTb Ha KOOPJMHATHOW IUIOCKOCTHM MHOXKECTBA pPEIICHUMU
IPOCTEUIINX YpaBHEHUN, HEPABEHCTB U CUCTEM;

— pelaTh TEKCTOBbIE 3a/1a4M, PUMEHSISI pa3JINYHbIE METO/IbI;

— UCIIOJIb3YyI0 OCHOBHBIE CBOMCTBA M (HOPMYJIbI, peliaTh 3aJlauu, CBI3aHHBIC C
apu(pMETUYECKUMH U TEOMETPUUECKUMHU MPOTPECCUIMU;

«Tpuronomerpus»

— CTPOUTH I'papUKK TPUTOHOMETPUUYECKUX (DYHKIIMIA;

— pelaTh TPUTOHOMETPUUYECKHUE YPaBHEHHUS, HEPABEHCTBA U CUCTEMBI.

«Hayana MmaTeMaTH4eCcKOTro aHaJIn3a»

— HaXOJIUTh MPOU3BOJIHBIE CYMMBbI, MPOU3BEICHUS, YACTHOTO U CJIOKHOU
byHKIINY;

— COCTaBJIATh YPaBHEHHUE KacaTebHOU K TpauKy QyHKIINU;

— HAXOJUTh IPOMEKYTKH BO3pACTaHUs U yObIBaHUS (DYHKITUY;

— HCCIIeIoBaTh (PYHKIIMK Ha JIOKAJBHBIM SKCTPEMYM M ONPENETSTh XapaKTep
AKCTpEMaIbHBIX TOYEK;



— HaXOJUTh HauOOJIbIIIEE U HAMMEHbBIIIEE 3HaUECHUE QYHKIINA;

— pemiaTh 3a/layd, CBSI3aHHBIE C OTHICKAHHEM HauOOJBIIEr0 (HAWMEHBILETO)
3HAYECHUS,

«I'eomeTpus»

— BBIYUCIIATh TEOMETPUUECKHUE XapaKTePUCTUKU (YTJbl, TUIOMIAAM U T.1.)
OCHOBHBIX TE€OMETPUYECKUX (PUTYp: TPEYroJbHUK, MapajijiejorpaMm, Tparerus,
MIPaBUJIbHBIA MHOTOYTOJIbHHUK;

— BBIUHCJIATH JUIMHY OKPYKHOCTH U IUIOIIAIb KPYyTa;

— MPUMEHATH JJISl PEIIEHUs] 3a/lad CBOMCTBA OCHOBHBIX T'€OMETPUYECKHX
buryp: TpeyroJibHHK, MapajjIeiorpaMM, Tpamnelus, MPaBUIbHbI MHOTOYTOJIbHUK,
KpyrT;

— UW300pakaTh OCHOBHBIC IPOCTPAHCTBEHHBIC JeNia: MpHU3Ma, MUpamMuia,
HWIMHAP, KOHYC U 11ap;

— BBIUUCIATH 00BEM, a TaKXe IUIONIAJb MOJHOW M OOKOBOM IMOBEPXHOCTHU
OCHOBHBIX MPOCTPAHCTBEHHBIX TEI: MPU3MA, MUPAMUIA, [TUITUH]IP, KOHYC;

— BBIYUCIISATh 00BEM IIapa U TIIoIab cephl;

— NPUMEHATH Il PEUICHHS 3a7ad CBOWCTBA OCHOBHBIX IMPOCTPAHCTBEHHBIX
TEeJI: MpU3Ma, NupaMuaa, HUJIMHAP, KOHYC U 1Iap;

— CTPOUTH CEYEHHUS IUIOCKOCThE) OCHOBHBIX MPOCTPAHCTBEHHBIX TEII: MPU3MA,
MUpaMuJa, UWIMHAP, KOHYC U LIap;

«AHanuTryeckasi FeOMETPUS»

— BBINOJIHATH JINHEHHBIE OIIEPALIMU HAJl BEKTOpaMU;

— BBIUYUCIIATH CKALIPHOE ITPOU3BEICHUE BEKTOPOB, IMHBI BEKTOPOB, KOCUHYC
yIJIa MEXIy BEKTOPaMHU;

— TPENCTaBIATh BEKTOpP Ha MJIOCKOCTH B BUJE JIMHEHMHOW KOMOWHAIIMU ABYX
HEKOJUJIMHEAPHBIX BEKTOPOB M BEKTOP B MPOCTPAHCTBE — TPEX HEKOMILIAHAPHBIX
BEKTOPOB;

— 3aIMCBIBATh YPABHEHHUS MIPSMOUN U OKPYKHOCTH Ha IJIOCKOCTH;

— ONPENETATh B3AUMHOE PACTIOJIOKEHUE JBYX HEMPSIMBIX HA MJIOCKOCTH MO UX
YPaBHEHHUSIM;

— TMPUMEHATH AallapaT AHAJUTHUYECKOW TEOMETPUM ISl PELICHHS 33]ad
IUIAHUMETPHUU U CTEPEOMETPUH.

1. IIkana oueHMBAHUS U KPUTEPUU OLIEHKH
BCTYNUTEJIbHOT0 UCIIBITAHUS

VYpoBeHb 3HaHUI MOCTYyMaIIero ouenuBaetcs no 100-6apHOI 1mKae.

MakcumanbHO€ KOJMYECTBO OANII0OB, KOTOPOE MOCTYHAIOUIUN MOXKET MOTYYUTh
Ha BCTYIUTEJILHOM HCIIbITaHUU, paBHO 100 Gamtam.

MuHuManbHOE  KOJIMYECTBO  OaljioB,  MOJATBEPXKIAIOLIEE  YCIICIIHOE
MPOXO0XKACHHUE MOCTYNAIOIINM BCTYIUTEIBHOTO UCTIBITaHMsl, cocTaBiiseT 40 6aios.

Kaxnoe 3amanue oneHuBaeTcss B 5 OaioB. 3a HEBEpPHBIA WM HEMOJHBIN
OTBET, a TAK)KE 32 OTCYTCTBUE OTBeTa cTaBUTCs () 6aIoB.

B ciydae, eciaum komuuecTBO OayuioB, HaOpaHHBIX MOCTYMAKOIIUM Ha
BCTYNIUTEIbHOM HCIBITaHUU, HIbke 40 OaiioB, OH BBIOBIBAET U3 y4acTUs B
KOHKYpCE.



2. Conep:xaHue pa3aesioB BCTYNUTEIbHOT0 HCIIBITAHUSA

Apudpmeruxka

UucnoBble  MHOXECTBA. ApudmeTndeckue JeHUCTBUS  HAJ ~ YHUCIIAMH.
Hatypaneubie uymcna (N). Apudmeruka HaTypanbHbiXx uyucend. llpocteie u
COCTaBHbIE 4YMCla. Pa3nokeHue HaTypallbHOTO YKCJIa Ha TMPOCTbIE MHOKHUTEIU.
Henutens, kpatHoe, octaTok. [Ipusnaku nenumoctn nHa 2, 3, 4, 5, 9, 10.
Hanbonpimuii o0mmii nenurens. Hammeneiee o61mee kpaTHoe.

[enble uncna (Z). Pannonansubie yucia (Q).

OOBIKHOBEHHBIEC IPOOH, MX THIIBI, CBOMCTBA. JlecATHUHBIE APOOH.

[Tpouentsl. [Iponopuuu. IIponopimonansHas U 0OpaTHOMPONOPIMOHATBHAS
3aBUCUMOCTb.

CpaBHeHHe panuoHaIbHBIX uyucend. OOpaieHue OOBIKHOBEHHOW JapoOu B
OECKOHEUHYIO JECATUYHYIO IEPUOIUYECKYIO IPOOb U 00paTHO.

Uppauronansueie uyncna (I). Yucno n. Yucno e.

HeiictBurensHble yncna (R), ux npencraBieHue B BUAE JAECITHUUHBIX IPOOEH.
CpaBHEHUE NEUCTBUTENBHBIX YHACEI. UHCIOBBIE MPOMEKYTKH.

N3o0paxkenne uncen Ha npsaMmoi. Moayns (abconroTHas BeIUYUHA)
JNEUCTBUTEIBHOTO YUCIIA, €Er0 TEOMETPUUYECKUIM CMBICII, CBOMCTBA.

Auaredpa

UucnoBble  BbIpakeHHA. BelpaxkeHus ¢ nepeMeHHbIMH.  DopMyIibl
COKpAIIEHHOI'O0 YMHOXEHHMSI: KBaJpaT CyMMbI U Pa3HOCTH, KyO CyMMBbI U pa3HOCTH,
Pa3HOCTh KBaJPaTOB, CyMMa U pa3HOCTb KyOa.

CreneHb ¢ HaTypaJgbHBIM II0OKAa3aTeleM, CTEIEHb C  PALMOHAIBHBIM
nokazareneMm. Apudmernueckuil kopeHb. [loHsATHE O cTeneHu ¢ EeHCTBUTENbHBIM
MOKa3aTeJIeM.

OpHousieH 1 MHOTO4JIEH. Pa3znoskeHne MHOrouJeHa Ha MHOKUATENH.

MHorousnen ogHoi nepemeHHon. KopeHb MHOrowieHa.

KBagpaTHbIl TpexwIeH, €ro pasjloKEHUE Ha JIMHEWHBIE MHOXUTEIH,
BBIZICJICHHE TIOJTHOTO KBajaparta, Teopema Bueta, popmya 115 KOpHEH.

Jlorapudm. OcHOBHOE JorapudMuydecKoe TOXKAeCTBO. CBOMCTBA JTOTapru()MOB.
®dopmyna nepexoja OT OAHOIO OCHOBAaHHUSA Jiorapudma K apyromy. /lecsiTuunbie U
HaTypaJIbHbIE JIOTapU(PMBI.

ToxecTBeHHbIE npeoOpazoBaHus UPpaLMOHAJIBHBIX, CTECTICHHBIX,
NOKA3aTeNbHbBIX U JIOrapu(PMUUYECKUX BBIPAKEHUH.

Yucnosble QyHkimu. OOIacTh ONpEAeNeHuss M MHOXKECTBO 3HAYCHUM
¢bynkiuu. CBoiicTBa

(YHKIUM:  HENpPEpBIBHOCTb, IMEPUOJAUYHOCTb, YETHOCTb, HEUYETHOCTb,
BO3pacTaHue U yObIBaHHE,

OKCTPEMYMBI, HauOOJIbIINE W HAUMEHBLINE 3HAYEHUs, OTrPaHUYEHHOCTD,
COXpaHEHUE 3HaKa.

Omnpenenenue, cBoiicTBa U rpaduku QyHKIUNA:

JIMHEHHOM: y=kx+b



KBaJIPATUYHOM:
CTCIICHHOM:

JPOOHO- JTMHEHHOM:

y=ax?+bx+c
y=ax"™ (n €N)

y = k/x,

y= (ax+b)/(cx+d)

KOpHSL: y = \/E

[IOKa3aTeJIbHOM: y=a%a>0,a+ 1

JorapupMHUUECKON: y=log,x,a>0,a+ 1
TPUTOHOMETPHUUICCKUX y = sinx,y = cosx,y = tgx, y = ctgx
byHKIMit:

0OpaTHBIX y = arcsinx,y = arccosx,y = arctgx,
TPUTOHOMETPUUECKHUX y = arcctgx

byHKIMit:

VYpaBHEHHs C OOHOW NEPEMEHHOM, C HECKOJBbKMMH IepeMeHHbIMU. KopHu
(pemieHus) ypaBHeHMs. ['eoMeTpuueckoe IpENCTAaBICHUE YpPAaBHEHUH M HUX
pemienni. [loHATHE O PABHOCWIIBHBIX YPABHEHHUSIX.

OO01mue mpueMbl pelieHUs YpPaBHEHUN: pa3iioKeHHE HAa MHOXKUTENH, 3aMEHa
NEPEMEHHOH, NCIIOJIb30BAHNE CBOMCTB (DYHKIIHIA.

KBanpatHoe ypaBueHnne. @opmyiia KOpHEN KBaAPATHOIO YPaBHEHUS.

®opmynsl BueTa a1s KkBaIpaTHOTO ypaBHEHUS.

Wppaunonansupie  ypaBHeHusa. I[lokazarenbHble UM JIOrapu(pMHUUECKHE
YPaBHEHUS.

CucreMbl ypaBHEHMH C JAByMsI NI€PEMEHHBIMHU. PEIIEHHS CHCTEMBI, UX
reOMETPUYECKH cMbICI. PaBHOCHIIbHBIE CUCTEMBI. OCHOBHBIE NPUEMBI PEIICHUS
CUCTEM

ypaBHEHUH: TMOACTAHOBKA, ainreOpanvyeckoe CJOKEHUE, BBEJACHHE HOBBIX
IIEPEMEHHBIX.

PammonaneHple W HppanyoOHAJIbHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM.
[lokazarenpHble UM JOrapu(MUUECKHEe HEpPaBEHCTBA. |PUTrOHOMETPUYECKUE
HEPABEHCTBA NPOCTEHILINX TUIIOB.

Ucnonws3zoBanue cBOWCTB M rpadukoB (YHKIMNA MPU PEIICHUH YpaBHEHUU,
HEPABEHCTB U CUCTEM.

Meron uHTepBasioB U objacTeil. M300pakeHrne Ha KOOPAUHATHOM TUIOCKOCTH
MHOXXECTBA PELICHUM YPAaBHECHUN W HEPABEHCTB C JBYMsS IEPEMEHHBIMM U HX
CUCTEM.

Apudmernueckas U reoMeTpudeckas nporpeccud. @opMynsl n -ro 4ieHa U
CyMMBI TEpPBBIX N WICHOB apU(PMETHUYECKOM M Te€OMETPHYECKOW IPOTrPECCUil.
[Tonsatre 0 6ECKOHEUHO YOBIBAOIIEH reOMETPUUYECKON IPOTPECCUU U O CYMME BCEX
€€ YICHOB.



Tpuronomerpus

Tpuronomerpuueckue ¢QyHkuu. CHHYC, KOCHHYC, TaHI€HC M KOTaHI'€HC
NEeNUCTBUTENBHOrO uucia. OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO. OCHOBHBIE
TPUTOHOMETpUUECKHE (POPMYJIbI: 1) COOTHOLIEHUS MEXKIY TPUTOHOMETPUUYECKUMU
GYyHKUMUSIMU OJHOTO W TOTO K€ apryMmMeHTa, 2) (Gopmyibl cioxenus, 3) GopmyIibl
JBOMHOTO apryMenTta, 4) ¢Gopmyiabl MOJOBUHHOIO apryMmMeHTta, S5) (opmyinbl u
IPaBUIIO MpHUBEACHUA, 6) POpMyIIbl IPeoOpPa30BaHUs CYMMbI TPUTOHOMETPHUUECKUX
byHKIMii B TpousBeAeHUE, 7) (opmynabl mpeoOpa3oBaHUS MPOU3BEICHHUS
TPUTOHOMETPUUECKUX (GYHKIUI B CyMMy, &) (OpMyJibl, BbIpaKalollue CHHYC,
KOCUHYC M TaHI€HC OJMHAPHOIO apryMEHTa uYepe3 TAHIMEeHC IOJOBUHHOIO
aprymMeHTa.

ApKCHHYC, apKKOCUHYC, apKTaHT€HC, APKKOTAaHT€HC JEHCTBUTEIBHOIO YHCIIA,
OCHOBHBIE COOTHOLIEHUSI.

ToxecTBeHHbIE TPE0OPa30BaHUs TPUTOHOMETPUYECKHUX BBIPAKEHUM.

TpuronomeTpruyeckue ypaBHeHUs; 001Ke GOpPMYJIIbl 1S PEIICHHUs] YpaBHEHUI
sinx=a,cosXx=a,tgx=a,ctgx=a.

Hayana MaTeMaTH4eCKOro aHajau3a

[IpousBoanas  ¢yHkuumu. ['eomerpuueckuii U (U3HYECKUI  CMBICT
npou3BoiHOM. Tabnuia

Ipou3BOAHBIX. lIpon3BogHas CyMMbl, IPOU3BEACHUS M YacCTHOIO JBYX
dbynkuuii. [IpousBoanas

CJIOKHOU (PYHKIMHU. Y paBHEHHUE KacaTeJbHOU K rpauKy (pyHKIHU.

HccnenoBanne  QyHKUMA € MOMOIIBIO  MPOU3BOJHON:  HaXOXKICHHE
KCTPEMYMOB (YHKIUHU, HAUOONBIINX M HAUMEHBIIUX 3HAYEHWUH, MPOMEKYTKOB
MOHOTOHHOCTH. [locTpoenue rpaduka GyHKIMH ¢ TOMOIIBIO TPOU3BOAHOM.

I'eomerpus

ILnanumerpus.

[Ipsimas, my4, OTpE30K, JIOMaHas; JUIMHA OTpe3Ka. YTOJI, BEJIMYHMHA YIJja.
Beprtukanbhbie u cMexHbI€ yIibl. OKpYKHOCTB, Kpyr. [lapanienbHbie mpsmele.

[TpeoOpa3zoBanus reomerpuueckux ¢uryp. OceBas U LIEHTpaIbHas CUMMETPHSL.
[TapannenbHbIN

nepenoc. IloBopor. IIpeoOpa3oBanue nomobusi, ero cpoiicTBa. OTHOIIEHHE
oniaiel noJ00HbIX

uryp.

MHOroyronsHuK, €ro BEpUIMHbL, CTOPOHBI, YTJIbl, JUATOHAJIN.

TpeyronbHUK, €ro MeauaHbl, BBICOTBI, OMCCEKTPHUCHI, MX CBOWCTBA. Bunisl
TPEYTOJIbHUKOB.

PaBeHCTBO TpEyroyJbHUKOB, MPHU3HAKA PABEHCTBA TPEYroyibHUKOB. [lomobue
TPEYrOJbHUKOB,  MPU3HAKK  MOAOOMS  TPEyrojibHUKOB.  [IpsiMOyronbHbIN
TPEYTOJbHUK, COOTHOLIEHUS MEXIy CTOPOHAMHM H YIJIaMH HIPSIMOYTOJIBHOI'O
TpeyrojbHuKa. PaBHOOeIpEeHHBIH TPEYroJbHUK, CBOWCTBA €r0 YIJIOB M CBOMCTBO
OMCCEKTPUCHI yTiia MPHU €ro BepUINHE.

UYeTbIpexXyroJbHUKU: MapajjiesiorpaMM, MpsSMOYTOJbHUK, poMO, KBajapart,
Tparnenus U uX CBOMCTBA.



OxkpyxHocTth u kpyr. Llentp, xopaa, auamerp, paauyc. KacarenbHas K
OKpY>XHOCTH. Jlyra okpykHOCTH. CEKTOp ¥ CErMEHT Kpyra.

LleHTpaIbHBINM U BIMCAHHBIN B OKPYKHOCTD YIJIbI.

[Inomans TpeyrojibHUKA, MPSIMOYTrOJbHUKA, IMapajuiesorpamMmma, pomoa,
KBaJparTa, Tparneuuu.

JlmMHa OKpY»KHOCTM W JJIMHA NOYTW OKPYKHOCTH. PanuaHHas mepa yria.
[Lnomane kpyra u mIomaas CEKTopa Kpyra.

[IpaBUSIBHBIIT MHOTOYTOJIBHUK. 3aBHCHUMOCTH MEX]y CTOPOHOM, paauycamu
BIIMCAHHOM U

OIIMCAHHOM  OKPYXKHOCTSIMM  NIPAaBHJIBHOI'O MHOTIOYrojabHHKa. DopMyJibl
IJIOIAY MMPAaBUIIBHOTO MHOTOYTOJIbHUKA.

BrnncanHas u  omucaHHas ~ OKPYKHOCTb  MHOTIOYTOJIbHUKA,  YCJIOBHS
cymiectBoBaHus.  [Ipu3Hakm  BOHMCAaHHOM M OIMCAHHOW  OKPYXKHOCTH
YEThIPEXYTOJIbHUKA.

Crepeomerpusi.

OCHOBHBIE  MOHATHUS  CTepEeOMETpUHM  (TOYKa, MpsAMas,  IUJIOCKOCTb,
npoctpaHcTBO). Ilepecekaronuecs, mapamieabHble U CKPELIMBAIOIIMECS MPSMBbIE.
Yron Mexay npsMbIMA B IPOCTPAHCTBE.

[lepneHauKyIsApHOCTh MNpsMBIX. llapamnenpHOCTP M NEPHEHAUKYJISAPHOCTH
IPSAMON M IUIOCKOCTH, NMPU3HAKU WU CBOWCTBA. llepneHauKyJsip MU HaKJIOHHAas K
IUDIOCKOCTU. YTOJ  MEXAYy [psAMOM M  INIOCKOCThbIO. Teopema o0  Tpex
MIEPIIEHAUKYJISIPaX.

[TapajuteIbHOCTh MJIOCKOCTEM, NEPIEHANKYISPHOCTD INIOCKOCTEN, IPU3HAKU U
CBOMCTBA.

JIByrpaHHbIN yToJI, IMHEWHBINA YyroJl ABYTPAHHOIO yTJIA.

Paccrostnue ot TOYKM 110 MIIOCKOCTH. PaccTositHue OoT mpsAMOM 0 TUIOCKOCTH.
Paccrossnme mexnay napauieNbHBIMM - IUIOCKOCTSMHU.  PaccrosHMe  Mexnay
CKPEIIHBAOIIAMUCS TPSIMBIMH.

[Inomans OPTOTOHANBHOW IPOEKIMM MHOTOYTOJbHHKA Ha IUIOCKOCTD.
MHOrorpaHHuKH.

Bepumnel, pedpa, rpann MHOrorpaHHuka. Passeprka.

[Ipuzma, ee ocHoBaHus, OOKOBbIE peOpa, BBHICOTA, OOKOBas MOBEPXHOCTb.
[Ipsimass u HakioHHas nipusma. [IpaBunbHasa npusma. [lapamnenenunen. [Ipsmont u
NPSIMOYTOJIBHBIN MapajuieIeIuIe.

Ky0.

[Tupamuga, ee ocHoBaHue, OOKOBbIE peOpa, BbICOTA, OOKOBas MOBEPXHOCTb.
TpeyronsHaa nupamuza. [IpaBunbHas nupamuaa. Y ceyeHHasi nupamMuia.

CummeTtpuu B KyOe, B apajieenurese, B Ipu3Me U MUpaMu/Ie.

CeueHust MHOTOrpaHHUKOB. [TocTpoenue ceueHmii.

Tena 1 TOBEPXHOCTH BPAICHUS.

Humuaap w koHyc. YceueHHbI KoHyc. OcCHOBaHHE, BBICOTa, OOKOBas
MOBEPXHOCTh, 00pa3zytoias, pa3Beptka. OceBble CEUeHUsI U CEUCHUs MapaiebHbIe
OCHOBAHHIO.

[Iap wu cdepa, ux ceuyenus. KacarempHas mmockocTh K cdepe. Cdepa,
BIIMCAHHAS] B MHOTOTPAaHHUK, cpepa, onmrcaHHasi OKOJIO MHOTOTPaHHUKA.



OOBeMBbI TeJ BpallleHHs | MJIOMAN WX TIOBEPXHOCTEH.

®opmynsl oO0bemMa KyOa, MmapaiieNenuneaa, npu3Mbl, MUIUHApPa. Dopmysbl
oO0bemMa mUpaMuIbl W KOHyca. POpMyINbl TUIOMATN TMOBEPXHOCTEH IWIMHIApA |
KoHyca. @opmyJibl 00beMa Iapa U miomaan chepsl.

AHaMTH4YeCKasi FeOMeTpHs

BekTopbl 1 KOOpIMHATHI.

Bekropel. Moayne Bektopa. PaBeHCTBO BeKTOpOB. C0KEHHE BEKTOPOB U
YMHOXXEHHE BEKTOpAa HA YHUCIO. YTOoJI MEXAYy BeKropamu. KoopauHaTel BEKTOpA.
CkalsipHOE TNPOU3BEIEHHE BEKTOPOB, CBOMCTBA. KoJulMHEapHbIE BEKTOPBI.
PaznoxeHne BeKTopa 1o JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

Komrmanapasie BeKTOpBI. PasiiokeHue BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BEKTOpPaM.

JlekapTOBBI KOOPJAMHATHI TOYKH Ha IIOCKOCTH M B MpocTpaHcTBe. [loHsATHE O
KOOPJIMHATHOM OINHUCAHUHM TeOMeTpuyYecKux ¢Guryp. @opmyibl pacCTOSHUS MEXIY
IBYMsI TOYKaMM Ha IUIOCKOCTM M B IPOCTPAHCTBE. YPAaBHEHUE OKPYKHOCTH.
VYpaBHeHus cdepbl. YpaBHeHHe MIockocTH. DopMmyna pacCTOSSHUS OT TOYKH 10
IIJIOCKOCTH.
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IIpumepsl 3aganni

Bapuanr 1

1
1. Beruncnure: —15-814— 19
1)-154
2)116
3)—-64
4)26
3 1
2. Haiinure 3HaueHHE BBIPAKEHUS x41—_25x14 npu x = 16
x2+5x4
1)-3

2)7

3)9
4)-1

3. Boruncnuth 3HaueHue BoipaxkeHus 2 logs 75 + logs é
1
2)2logs 3
1
3)log35
4)0

4. Pelnrte HEPABEHCTBO % < 5737%

1) ([-5; +0)

2)[—1; +0)

3) (—o0; =5]

4) (—o0;—1]

5. ®yukuus y = f(x) 3agana rpadgukoM Ha oTpeske [—5;4]. Vkaxute
00J1aCTh €€ 3HaYeHU M

YA
- 5 ki
y
Y
1)[-5;0]
2)[-5;0)
3)(=5;0)
4)[-5;4)

6. Ynpocrtute Boipaxkenue Sin(2m + x) + cos (%ﬂ - x) + cos (x + %)

I)sinx

12



2)2—sinx

3)0

4)cosx

7. Haiimure npomssoanayto dyakmmn f(x) = 24/x — 3 cosx
) f'® = \/% + 3sinx

2) ') =\/%— 3sinx
3) f') =\/2—;— 3sinx
4) £ =\/2—;+ 3sinx

8. YKaxXuTe MPOMEXKyTOK, KOTOPOMY MPHHAJIE)KUT KOPEHb YPABHEHUS
1,25x-2
1) (i) =6
36
2) (-3;-2]
3)(-2;0)
4)[2;5)
5)[0;2)

9. Haiiaure obnacts onpeneneuus pyHkimu f(x) = ° / Zxx_4
1) (0;2)

2) (—=00; 0]U[2; +0)

3) (=0; 0)U[2; +00)

4)[-2;0]

10. HaitnuTe 3HaveHne npou3BoAHON GyHKIMU Y = g(x) B TOUKE X,

YA

1)-3
2)3
3)-1
41

11. XKeneznomopoxHeIit 6uieT aiis B3pociaoro ctout 780 pybaeir. CTOMMOCTh
ouseTa mKoJgpHUKaA cocTaBisieT 50% oT ctouMocTH o6usnerta A B3pocioro. ['pynna
coctouT U3 19 mKoapHUKOB U 4 B3pocibix. CKOJIbKO pyOIiel cTOAT OMIIEThI Ha BCIO
rpymniy?

OtBet
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12. Ha pucynke wu3o0paxkeH rpadukK CpeIHECYTOUYHOM TeMIlepaTrypbl B T.
CaparoBe ¢ 6 no 12 okts6ps 1969 r. Ha ocu abciuce oTKIIaabIBatOTCS 4uCia, Ha
OCH OpAMHAT — TemnepaTypa B rpaaycax Llenbcus. Onpenenure mo rpadguky, Kakas
ObLI1a cpequsia TemmnepaTrypa 8 okTa0ps. OTBeT gaiiTe B rpaaycax Llenbcus

T2 4 CpegmecyrouEss resmeparyps & Caperose ¢ 6 mo 12 oxcratps 1969 r.
12,0 T T [
10,0 }——t— ' ! i i
l il T,
8,0 T~ | S | /s !
) yd | )
60 — 7 | l
¥ ) _H 1
4.0 —_—— - — — |
1 |
|
20 ' ; I
e ———— | | | i seECEIL
0.0 E -
6 omT 7 oxr B omT 9 our 10 o 11 oxT 12 omr
OtBeT

13. Haitnure AmHy MPOMEXyTKa BO3pacTaHUs (PYHKIIUH

1
f(x) = —§x3 + 4x* — 15x

Otser
14. Haitnure kopeHb ypaBHeHus Vv—24 — 5x = 4
Otser

15. Haiinure Touky Muaumyma Gynxiuu f(x) = el™ - x?

OtBeT

16. Haitnure 3nauenue Beipakenus log,104 — log,6,5

OrtBeT

3=y

17. Ilycte (xq; — pelIeHuE CUCTEMBI
yetb (Xo; Yo) — P {y+|x—2|=3

Haiinmure cymmy x, + y,

OtBeT

18. TTnomans 60K0BOI IOBEPXHOCTH KOHYCa paBHa 16 cM?. Paguyc ocHOBaHMs
KOHyCca yMEHbIIWIM B 4 pa3a, a oOpasymwoulyr yBenuywid B 2 pasza. Haiigute
TJI011a1s GOKOBOI MOBEPXHOCTH MOJTyYUBLIEroca KoHyca. OTBeT naiite B cM?

OrtBeT

19. Haitnure Hanbonbiee HaTypaibHOE P, mpu KOTOpoM ypaBHEHHE
3
x? —15x + % — P = 0 uMmeeT TpH KOpHS

OtBeT

20. IInomane OOKOBOWM  TMOBEPXHOCTH  MPABUIBHOM  UYETHIPEXYTrOJIbHOU
nupamMubl paBHo 60, cTopoHa ocHOBaHUs 6. Haiinure 06beM mupaMuist

OtBeT
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Bapuanr 2

1 2
1. Haiinure 3HaueHue Bbipaxenus: 81+ — (3\/§)

1)-6

2)-24

3)30

4)3 —9v3
3 1

2. Halinute 3HaU€HUE BbIPAXKEHUS x41—_25x14 npu x = 16
X2+5x4

1)-3

2)7
3)9
4)-1

3. BBIUKCIINTG 3HAYEHNUE BBIPAKECHUS 31+logs 4

1)24
2)8
3)12
4)7

4. Pemmnte HepaseHcTo 217V > 8

1) (—o0; —=2)
2) (—2; +o0)
3) (2; +)
4) (—o0; 4)

5. ®yuknus y = f(x) 3agana rpadpukom Ha otpe3ke [—5;4]. Ykaxwure
o0JacTh €€ 3HaYeHUI

YA

¥

. I .
6. Yrpoctute BblpaxkeHue sin Sa * cos 4a + cos (E — a) — cos5a - sin4a

1)sin9a — sina
2)2sina

15



3)0
4)cos9a + sina

7. Haiimure npomssoaayto dyakmmn f(x) = 24/x — 3 cosx
1) f'™ = \/—‘; + 3sinx
2) ') = \/—‘; — 3sinx

3) ') = g— 3sinx

4) f'® = §+ 3sinx

8. VKaXuTe TMPOMEKYTOK, KOTOPOMY MPHHAJICKUT KOPEHb ypaBHCHHS
lg(3x) =2

1) (1;3)

2) (96; 98)
3)(16; 18)
4)(32;34)

. 6 ,2 —4
9. Haiiaure obnacts onpenenenus pyHkimu f(x) = xx

1) (0; 2)

2) (=0; 0]U[2; +00)

3) (=00; 0)U[2; +00)

4)[-2;0]

10. Haiinure TaHTeHC yriia HakJOHa KacaTelbHOW, MPOBENEHHOW K rpaduky
gynxuum y = 2x2 B ero Touke ¢ abcuuccoit xo = —1

1)-4

2)2

3)-2

4)4

11. XKeneznomopoxHblii 6uneT aiis B3pociaoro ctout 780 pyoaeir. CTOMMOCTh
Ouiera mKoJgbHUKa cocTaBisieT 50% oT ctoumoctu Ounera Juist B3pocioro. ['pynna
cOCTOUT U3 19 MKOILHUKOB U 4 B3pOCibIX. CKOJIbKO pyOJiel CTOST OUJIeThl Ha BCHO

rpynmny?
OtBer

12. Ha pumarpamme mnokazaH cpenHuid Oamn yvyacTHUKOB 10 cTpan B
TECTUPOBAHUM ydaluxcs 8-ro kiacca mo maremaruke (mo 1000-6autpHON 1IKae).
Cpean yka3aHHBIX CTpaH TPETb€ MECTO NpUHAIEKUT ABcTpasmu. Onpenenure,
KaKoe MecTo 3aHumaeT TyHuc
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Ancrpanua

BenuroGpuranmua [49.57

OtBeT

13. Pemmre ypaBHenue V8 — x2 = V2 — x

OtBeT

14. Haiigure xopens ypaBaenus logi(5 — x) = —2
5

OtBeT

15. Haiinure mpousBeaeHuE KOPHEN ypaBHEHUS

32-(10g11x)2 — 4 - 3(log11x)2 +3 =0

OTtBeT
. 18
16. Haiiqute 3HaueHne BhIpaKeHUs o3z
OTtBeT
Vx — 3 =
17. Ilyets (xg; ¥o) — pEUICHUE CUCTEMBI Y
y+lx—2[=3

Haiinure cymmy x4 + v,

OtBeT

18. [IpssMOyronbHbIA NapaJieNenunes] ONUCaH OKOJO UWIUHAPA, PaanycC
OCHOBaHHUsI KOTOporo paseH 2. O0bem mnapamwienenurnena pasen 24. Haiinure
BBICOTY LIUJIMHJIPA.

OtBeT

19. Haitnute Hanbosnblee HaTypalibHOE P, mpu KOTOpoM ypaBHEHHE
3
X
x?—15x + 5~ P = 0 umeer Tpu KOpHS

OtBeT
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20. Oxono Tpeyronsanka ABC omucana okpyKHOCTb paguyca 4v/3, n B Hero
K€ BIIMCAaHA OKPYXKHOCTb. XOpJAa ONUCAHHOW OKPYKHOCTH, MPOXOASIIAs uyepe3
LEHTpP BIIMUCAHHON OKPY>KHOCTU M BepIIMHY A, niepecekaeT cropoHy BC B Touke M.
Haiinmure MC, eciu ZA = 60° u AB=2AC

OrtBeT
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