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TpeGoBanusl K BCTYNHUTEJIbHOMY UCIBITAHUIO

[Ipu mpueme Ha oOydeHHe MO MporpaMmaMm OakajlaBpuara pe3yiabTaThl
BCTYIIUTEJIBHOTO HCIIBITAHMS 110 OCHOBAM MareMaTuku, nposoaumoro HOY BO HOY
(MYbull) camoctosrensHo, ouenuBatorcs mo 100-0amibHON mIkane. MUHUMAaIbHOE
KOJIMYECTBO 0ajioB, MOATBEPXKIAIONIEE OCBOCHHE IOCTYMHAIOUUM OCHOBHOM
o01reo0pazoBaTeNbHOM MPOrpaMMBI CPEAHETO 00IIeT0 00pa30BaHMS 110 MATEMATHKE
(mpoduiibHas) - 60 6ayoB.

[leapt0o mpoBEACHUS  BCTYNHUTEIBHOIO  HCIBITAHUS 1O  MaTeMaTHKe
(mpoduibHas) SBISETCA BBISIBICHHUE Y TMOCTYMAIOMIMX TEOPETHUYECKUX 3HAHUN U
MIPAaKTUYECKUX HABBIKOB [0 BCEM pa3JeiaM MaT€MAaTHKH, IOJYYEHHbIX HMHU B
paMKax MpeapIaymero oopa3oBaHusl.

BcerynurensHoe HcmbITaHHE IO MaTeMaTUKEe MPOBOAUTCS B Qopme
KOMITBIOTEPHOT'O TECTUPOBAaHUS B BHje Habopa u3 20 TECTOBBIX 3aJaHUM, Ha
BBITIOJIHEHUE PabOThI OTBOAUTCS 60 MUHYT.

[TonHbIN TpaBWIIBHBIA OTBET HAa Ka)J0€ 3aJlaHhe OIICHUBAETCS B S 0aslioB.
HesepHnbiit oTBET(-b1) I €ro(KX) OTCYTCTBHE OolleHuBaeTcs B 0 0aios.

BerynurenbHoe HUCHBITAHNE NPOBOANTCH HCKJIIOYHUTEJbHO c
HCIO0JIb30BaHMEM JUCTAHIMOHHBIX TEXHOJIOTHHA.

1. MPOTPAMMA BCTYIIUTEJBHOI'O UCIIBITAHUA 11O
OCHOBAM MATEMATUKHA

1. IlpeoGpa3oBanue apupMeTUYECKHMX U anreOpauvdecKux BbIPAKEHUN
HauGonpmuit  oOuuit  nenurens, HauMeHbllee oOimiee KpaTtHoe. Momayib
(abcomoTHas BEIWYMHA) JIEUCTBUTEIBLHOIO YHCIAa U €r0 T'€OMETPUUECKUU CMBICI.
[Ipouentsl, nponopuuu. YwucioBble M OyKBEHHBIE BbIpaKeHUS. PaBEHCTBO U
TOX1eCTBO. DOpMyJIbl COKpaIlIEHHOTO YMHOKEeHUA. CBONCTBA CTENEHEN U ICHCTBUS
c apudmerndeckuMu KopHsAMmH. CTeneHb C paIMOHAIBHBIM  TOKa3aTelIeM.
Apubmerndeckuii  kopenb. ToxaectBo VX 2n 2n = |[x|. JleiictBus Hap
apu(pMETUIECKUMU KOPHSIMHU. BpIJenieHre TOJIHOTO KBajpaTa B TOJKOPEHHBIX
BbIpaxeHUs1X. OcBOOOXKIEHNE OT UPPALMOHAIBLHOCTU B 3HAMEHaTelse. YTNpOIleHue
UPPALMOHATBHBIX aNreOpandecKux BBIPAKEHUN W BBIPAKEHUH, COJAEpKAIINX
HEHU3BECTHOE O] 3HAKOM MOJYJIS.

2. Ilporpeccum u  TekcToBble 3amaun  [loHsATHE O  YHUCIIOBOM
NOCJIEIOBATENBHOCTH M crocobax ee 3anaHusd. ApudmeTudeckas mporpeccus,
ompeaeneHue M cBorcTBa. Dopmysia N-rO WieHa W CyMMbI TNEPBBIX N YICHOB
nporpeccud. I'eoMmeTpuueckass mporpeccusi, onpeaeiieHue, ceoucrra. Popmymna n -ro
YjieHa W CYMMBI TMEpBBIX N YIEHOB Iporpeccud. beckoHeuHO yObIBaromas
reoMeTpuYecKas mporpeccus, ee cyMmma. Cxema peleHus: TEKCTOBBIX 3a/1a4. 3a1ayu,
CBSI3aHHBIC C MOHATHEM «KOHIUEHTPALUs» U «IIPOLIEHTHOE COJIepkKaHue». 3aaun Ha
JBIDKEHUE, paboTy W MPOU3BOAUTEIILHOCTh TPy/Aa. 3a/1auyd Ha MPOIIEHTHBINA MPUPOCT
Y BBIYHCIIEHUE CIOKHBIX ITPOLICHTOB.

3. PanuonanbHble ypaBHEHUS PaBeHCTBO, TOXKIECTBO, ypaBHeHHE. KopeHb
ypaBHEeHUs. PaBHOCHIIbHBIE ypaBHEHHMsI U HEPaBHOCUJIbHBIE MpPeoOpazoBaHUs MpU
pelleHnn ypaBHeHUM. PacmmpeHue u cykeHue 00JacTu JOMYCTUMBIX 3HAauYE€HUMN
ypaBHeHUs. JIMHElHbIE ypaBHEHUS. Y PABHEHUS C MIAPAMETPOM.

KBanparaeie ypaBHeHus. JluckpumuHaHt. @opmyna i pELICHUS



KBaJpaTHBIX ypaBHeHui. Teopembl Buera, npsmas u oOpatHas. Pasznoxenue
KBaJpaTHOTO TPEXWICHA Ha JIMHEHWHBIC MHOKWTENIHW. DUKBagpaTHbIE ypaBHEHHS.
Panunonansable ypaBHEHUA. MHOrO4IeH ¢ OIHOW nepeMeHHoM. KopeHb MHOTOUNIEHA,
TeopeMa besy, pa3nokeHue MHOrO4YJI€Ha Ha MHOYKUTEIIH.

4. AnrebOpavyeckue ypaBHEHHS M CHUCTEMbl ypaBHeHUW WpparmoHaibHbIe
ypaBHEHHUs, 00JacTh JONYCTUMBIX 3HAUEHUN. YpaBHEHHs C NapaMeTpoM U
ypaBHeHUs ¢ MoxysieM. Cucrtemsl ypaBHeHHH. COBMECTHBIE M HECOBMECTHBIC
cuUCTeMbl ypaBHEHHH. OIpEenelICHHBIE U HEOIPEICIICHHBIE CUCTEMbl YpPaBHEHHUH.
CucreMpl JABYX JMHEMHBIX YpaBHEHUH C JByMsi HeW3BeCTHbIMU. ['paduueckuit
cnocod pemeHus. JluHeilHble cucTeMbl € mapaMeTpoM. PasnuuHble CHCTEMBI
ypaBHEHUN (palMOHalIbHBIE W UppanHoHaibHble). CHCTEMBl ypaBHEHHH C
IIapaMeTPOM.

5. PanuonanbHble HepaBeHCTBa YMHCIIOBbIE HEPaBEHCTBA, HMX CBOMCTBA.
HepaBeHcTBa ¢ OJIHOM NEpPEMEHHON, paBHOCUIIBHBIE MPEOOpPA30BaHUSI HEPABEHCTB.
Pemenne KBaapaTHBIX HEPABEHCTB, panuo- 65 HaJIbHBIX HEPAaBEHCTB. Meroa
uHTepBajoB. CUCTEMBI PallMOHAJIbHBIX HEPaBEHCTB. PaBHOCKUIIbHBIE TPEOOpa30BaHUs
cucteM. COBOKYITHOCTh CCTEM HEpaBeHCTB. HepaBeHCTBa ¢ mapaMeTpoM.

6. AunreOpamyeckue HepaBeHCTBa MppanuoHanbHble HEpPABEHCTBA MU UX
cuctembl. OOnacTh JONMyCTUMbIX 3HaueHuil. HepaBeHcTBa, conepkaiue 3HaK
Monynsi, W uX cucreMbl. Cxemsl pemieHus. PaBHOCWIBHBIE TpeoOpa3oBaHUs
HEPABEHCTB U CHCTEM HEPABEHCTB, HEPABEHCTBA C TAPaMETPOM.

7. IlpeoOpa3oBaHre TPUTOHOMETPUUECKUX BhIpaxkeHuM [loHdaTre yrna u nyru,
UX TpagycHas W paguaHHas Mmepbl. OnpeneneHue TPUTOHOMETPUUECKUX (YyHKUIUN
YUCJIOBOTO apryMEHTa: CHHYCa, KOCHHYCAa, TaHI'€HCa M KoTaHreHca. lIpomexyTku
COXPAaHEHHUsl 3HAKa JJs TPUTOHOMETPUUECKUX (PyHKUMH. Bpluucienue 3HaueHui
TPUTOHOMETPUUYECKUX  BbIpaXKeHUM  6e3  Tabimuu.  3aBUCUMOCTb  MEXIY
TPUTOHOMETPUUECKUMHU byHKIUAMU OJIHOTO apryMeHTa. OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKIAECTBO. YETHOCTb, HEUYETHOCTb. Ilepnoau4HOCTD.
@opMyinbl  crokeHus. PopMynbl TpUBENEHUS. TpUTOHOMETPUYECKHE (PYHKIIUU
JBOMHOTO M IMOJIOBUHHOTO aprymeHrta. llpeoOpazoBanue cymMMBl U pPa3HOCTH
TPUTOHOMETPUUYECKNX (YHKIIMA B TpousBeleHue U o0patHo. OrnpeseneHue
00paTHBIX TPUTOHOMETPUUYECKHUX (DYHKIMI: apKCUHYCa, apKKOCHHYCA, apKTaHTeHca,
apkkoTaHreHca. HaxoxzaeHue TpUrOHOMETpUYEeCKUX (QYHKUMA OT OOpaTHBIX
TPUTOHOMETPUUYECKUX (DYHKIIHIA.

8. Tpuronomerpuueckne ypaBHEHHUS W HepaBeHCTBa PemieHue mpocTedmmx
TPUTOHOMETPUUYECKHUX YpaBHEHUU: Sin X = &, COS X = @, tg X = a, Ctg x = a. OCHOBHBIE
TUINBl TPUTOHOMETPUYECKUX YPAaBHEHUM W METOJABl WX PEUIEHUSA: METOA
JIOTIOJIHUTENIBHOTO YTJIa; 3aMEeHa MEePEeMEHHOI B ypaBHeHMsIX Buaa R(cos x + sin x ,
cos X * sin X) = 0; MOHM)KEHUE CTENEHH YpaBHEHHs MEPEX0JOM K KpaTHBIM yTiam;
OJHOPOAHBIE TPUTOHOMETPUUYECKUE YPABHEHUS;, BBIPAKEHUE TPUTOHOMETPUYECKUX
(YHKIMI dYepe3 TaHTeHC TIOJOBUHHOIO apryMeHTa. YpaBHEHHs, COJEpiKallue
oOpaTHbIe TPUTOHOMETpUUECKHe (PyHKIUU. TpuroHomMeTpuyeckiue HepaBEeHCTBA.

9. [IlpeobpazoBanue JOTapu(PMHUUECKUX W TIOKA3aTEIbHBIX BBIPAKCHUN
Jlorapudmel, AecITUUHBIE U HaTypaibHbIe JIorapudmsl. Jlorapudmsl npousBeneHus,
YacTHOTO, CTeNeHU U KOpHs. OcHOBHOE Jjorapudmuyeckoe Toxaecto. Ilepexon k
HOBOMY oOcHoBaHMio. [loTreHumupoBanue. IIpeoOpa3zoBaHue  moka3zaTeabHBIX
BbIpakeHui. [IpeoOpazoBaHne cMEIIaHHBIX BbIPAKEHHIA.

10. Jlorapudmuueckne U TMOKa3aTelbHble ypaBHeHUsA [loka3aTenbHbIE



ypaBHeHus1, Jorapupmuueckue ypaBHeHus. IIpocteiiiiee ypaBHeHue. Ilpuemsi
CBEJEHUSl ypaBHEHHUs K mpocteiniemMy. CMEIIaHHblE ypaBHEHUS U YPAaBHEHHS C
apaMETPOM.

11. Jlorapudmudeckue u mokazaTreabHble HEPABEHCTBA U CHUCTEMbI ypaBHEHUI
[TokazatenbHble HepaBeHCcTBA. Jlorapudmuueckue HepaBeHCTBA. (CMelIaHHBIC
HepaBeHcTBa. Jlorapudmuueckue W TOKa3aTelbHbIE CHCTEMbl  YpaBHEHHUI.
Hepasencta ¢ mapameTpom. CructeMsbl ypaBHEHHI C TapaMeTPOM.

12. ®yukiuu u ux rpaduku [lonarre yucioBo GyHKIMH, CIOCOOBI 3adaHus,
o0nacTh ompeneneHus, oomacts 3HadeHu QyHkiuu. ['padux dynxmun. OOmume
CBOMCTBa  (DYyHKIUU: OPOMEXKYTKA  3HAKOIOCTOSIHCTBA, MOHOTOHHOCTb,
OTrPaHUYEHHOCTh, YETHOCTb, HEYETHOCTb, NEpUOAMYHOCTh. lloHsTHEe oOpaTHOM
bynkun. 'paduku mpsimoirt U oOpaTHOM (QYHKIMH. DJIeMEHTapHbIe (DYHKIHU.
[TpeoOpa3zoBanus rpa@ukoB GyHKIUN: CABUT BAOJIL OCEH KOOPAWHAT, PACTIKEHUE U
CKaThe BIIOJIb OCEMl KOOPAMHAT, MPeoOpa3oBaHUsl, CBS3AHHBIE C HAJIUYHMEM 3HAKa
MOJZyJIl y apryMeHTa Uiu QyHKIIH.

13. UccnenoBanune QpyHKIMil YpaBHEHHE KacaTelbHOU K rpaduky (yHKIIHH.
[IpaBuna  BBIYMCIIEHHMS  IIPOM3BOAHBIX:  INPOM3BOJHBIE  CYMMBI,  Pa3HOCTH,
IPOU3BENIEHUsT U YacTHOro AByX ¢yHkiuil. Tabmuua npousBoasbix. [IponsBogHas
CIOXKHOW  (PyHKIIMU. MaKCUMyMbl W MHUHUMYMBI (3KCTpeMyMmbl) (GYHKIIHH,
OPOMEXYTKH Bo3pacTaHuss M yObiBanus. OOmasi cxema IOCTPOECHUS TIpadUKOB
¢bynkumidi. HaxokneHne HauOONbIIET0 M HAaMMEHBUIErO 3HAYEHHH (PYHKUUU Ha
otpe3ke. [[pumeHenne npon3BoIHOM AJIs PELICHMS 3a1a4.

14. Tlnanumertpus. OcHoBHbIE TOHATHS CMEXHBIE U BEPTHKAIbHBIE YIJIbI, HX
cBorcTBa. llepnenaukynsap u HakinoHHass. CBOMCTBO CEPEAMHHOTO MEPIEHINKYIISIpA
K orpe3ky. lIpusnakum mnapamnensHocTH npsiMbix. Teopema ®aneca. CBONCTBO
CpeaHeW  JIMHUM  TPEyrojpHUuKa.  TpeyronpHukd. Ilpu3Haku  paBeHCTBa
TpeyroJbHUKOB. [IpaBUiIbHBIN TpeyroibHUK. PaBHOOEAPEHHBIN TPEYTrOJbHUK U €r0
cBoiictBa. Menauana, OuccekTpuca, BbICOTa TpeyrojpHuka. CyMMa BeIMYUH
BHYTPEHHUX YIJIOB TPEYrOJIbHUKA M BBIIYKIOIO MHOIOYroJIbHMKa. Teopema o
BHEILHEM yTJIE TpeyroyibHUKa. CBOWCTBA YIVIOB C COOTBETCTBEHHO NapaJlIeIbHBIMA
U TEPIEHIUKYJSIPHBIMA CTOPOHAMH. TeopeMbl CHHYCOB M KOCHHYCOB. PemieHue
TPEYroJbHUKOB. [IpSAMOYronbHBIA TPEYroJbHUK W METPUYECKHE COOTHOILICHHS B
Hem. Karer wu runoreny3a. Teopema Iludaropa. IlpusHaku paBeHCTBa
PSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. OKpPY>KHOCTb, KPYT.

15. Tlnanumetrpus. Paznuunble reoMeTpuueckue (UTyphl Ha TUIOCKOCTH
[Tapannenorpamm, cBOMCTBA M MpU3HAKKW napaenorpamma. [IpsSMoyrojbHUK,
pom0O, kBanpat, Tpamneuus. Cpeansisi nuHus Tpaneuuud. CBONCTBO AuaroHajieil B
pomOe. Bricannble U onMcaHHble MHOTOYTOJbHUKHA. CBOMCTBO YETHIPEXYTOJIbHUKA,
BIINCAHHOTO B OKPY’KHOCTb. CBOWCTBO YETBIPEXYTOJbHUKA, OMHUCAHHOIO BOKPYT
OKpPYXHOCTH. OKpy>XKHOCTb, BIUCaHHas B TpPEYrOJbHHUK, €€ LEHTP U paguyc.
[Inomanp TpeyroibHUKa, MapaiienorpamMmma, poMoOa, NpSMOYToJbHUKA, TPamelyH.
Jlnuna okpyxxHocty. [momane kpyra, riomanas CeKTopa.

16. BexTophl Ha MJIOCKOCTU M B MPOCTpaHCTBE BEKTOpHI Ha IJIOCKOCTU U B
OPOCTPAHCTBE, JIMHEWHbIE OMNEpallMM HaJ BEKTOpaMHU: CJIOXKEHUE, BbIYUTAHUE,
YMHOK€HHE Ha 4YHCIIO. MeToJ KOOpAMHAT Ha IJIOCKOCTH M B MPOCTPAHCTBE.
PaccrosiHue Mexay ToOuKkaMH Ha IUIOCKOCTH U B IPOCTpaHCTBE. JIMHENHbIE onepanuu
HaJ BEKTOpaMu B KoopAuHaTHOU GopMme. [Innna Bekropa. CkaysipHoe IpOU3BeIeHUE
BEKTOPOB, €r0 CBOMCTBA. YTOJ MEX]ly BEKTOPAMHU. Y CJIOBUS NEPIEHAUKYIIAPHOCTH U



KOJUIMHEAPHOCTH BEKTOPOB.

17. Crepeomerpuss IlpsiMble W TIUIOCKOCTH B MHPOCTpAaHCTBE. B3anmHoe
pacnoJIOKEHUE JBYX HpPSIMBIX, JABYX IUIOCKOCTEH, MpPsSMOHM U IUIOCKOCTH B
MPOCTPAHCTBE. YTOJA M PACCTOSIHUE MEXIYy CKPEIIMBAIOUUMUCA MPSIMBIMHU.
IIpr3Haku napauIeIbHOCTH NPSAMOM M IUIOCKOCTH, ABYX IUIOCKOocTed. [Ipm3Hak
NEPHEHANKYJIAPHOCTH MPSAMOM M IUIOCKOCTU. Teopema O TpeX MNepIeHIUKYJspax.
Yrom Mexay npsAMOM M IUIOCKOCTBIO. lIpW3HaK NEpHeHIUKYISIPHOCTH ABYX
wiockocted. MHororpanHuku. [Ipusma, BuApl OpuU3M: IpsMas U IpaBUIIbHAs
OpPU3MBI, Iapajulelenunes, NOpsAMOYIOJIbHBIM  mapaiuienenunen. [Iupammuna.
[Inomanpe NOBEpXHOCTH M 00BEM IPU3MBI, Hapajuieienunena u nupamuasl. Tena
BpallleHusl (LMIUHAP, KOHYC U miap). [lnomanp moBepxHOCTH M 00bEM LMIMHIPA,
KOHYyca, yceueHHoro konyca. Cdepa, mapoBoil CeKTOp, mapoBoii cerMeHT. [nomans
MOBEPXHOCTH chephl, 00BEM I1apa.
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