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BerynutensHOoe UMCHBITaHWE TIPOBOAUTCS B ycTaHoBieHHOHW [IpaBumamu
mpuemMa Kak B (opMe KOMIBIOTEPHOTO TECTUPOBAHUS C HCIIOJIB30BAHUEM
JTUCTAHITMOHHBIX TEXHOJIOTHH, TaK U B (hOpMe coOECeTOBAHMS.

[IporpaMMa BCTYMUTENBHOTO HCIBITAHUS COCTaBIIEHA B COOTBETCTBUHU C
TpeboBaHUsAMHU TmpeameTa «MareMaTtnkay B 00bEME TOCYJapCTBEHHBIX HTOTOBBIX
UCIIBITAHUM cpeaHero (MoJIHOTOo) o0Iero oOpa3oBaHUs M OObEAUHSECT B cede Bce
OCHOBHBIE COJIepKaTeIbHbIC KOMITIOHEHThI MATEMAaTHICCKUX 3HAHUH.

JlJis yCTHemHOro MmpoXOXKIEHUSI BCTYNMHUTEIHHOTO WCIBITAHUS TOCTYIAIOIIHNA
JIOJIKEH:

- 3HaTh OMpPEAEIICHUS MATEeMAaTHYCCKUX TIOHITHH, (OPMYITHUPOBKH OCHOBHBIX
TEOpeM, OCHOBHBIE (DOPMYIIHI;

- yMeTh [IOKa3bIBaTh TEOPEMbI M BBIBOJAUTH (POPMYINBI, TPOBOIUTH
JI0Ka3aTeNIbHbIE PACCYXKICHHS B XOJI€ PEIICHUs 3a/1ay;

- BJQJACTh OCHOBHBIMM YMEHUSMH U HAaBBIKAMH, MPETyCMOTPEHHBIMU
IPOrpaMMOii, YMETh pelllaTh TUMIOBBIC 3a1a4u

[Ipo10KUTENBHOCTh BCTYNHUTENBHOTO HUctibiTaHus — 60 munHyT (1 yac).

PA3AEJIBI U TEMBI

Paszgen 1. IIpeoOpaszoBanme apudmMerndeckux H ajaredpamdyecKux
BbIPaKEHU U

Harypanbhubie uncna (N). [IpocTeie u cocTaBHbIe yncia. Jlenurens, KpaTHOE,
HanOOJIBIINI OOIIMI JeIuTe b, HAUMEHBIIIee o0Iee KpaTHoe. [Ipu3Haku nenuMocTH
Ha 2, 3, 5, 9, 10. lensie uncna (Z). Panmonansueie yncna (Q), neHCTBUTETbHBIC
gucina (R), wux mpeacraBieHue B BUAE JAECATHYHBIX JpoOed. Momynb
JNEUCTBUTENBHOIO YHMCJIA, €r0 TEeOMETPUYECKUN CMBICH. YMCIOBBIE BBIPAKEHUS.
Bripaxkenuss ¢ mepeMeHHbIMU. DOpMyJbl COKPAIIEHHOTO YMHOXeHHsS. (CBOMCTBa
cTeneHed W AeicTBUsA ¢ apupMeThyecKMMH KOpHsAMU. CTeneHb ¢ paldOHAIbHBIM
nokaszareneMm. Apupmernyeckuid KopeHb. JleiicTBus Haag  apuMETHUYECKUMHU
KOpHSMHU.  YTPOUIEHHWE UPPALUOHAIBHBIX  alreOpanyeckux BBIPAKEHUN U
BBIPAXKEHUH, COAEPKAINX HEU3BECTHOE MO/ 3HAKOM MOIYJISI.

Pa3nen 2. PauuonanbHble ypaBHEHUS

PaBencTBO, TOXIECTBO, ypaBHEHHE. PaBHOCWUIIbBHBIE  YpAaBHEHUS U
HEpPaBHOCWJIbHBIC TIPEOOpa30BaHUs NPH PEIICHUN ypaBHeHUU. JluHelHble ypaBHe-
nusa. KBagparueie ypaBHenusi. Teopembr Buera, npsimas u ob6patHas. Paszmoxenue
KBAJIpPATHOTO TPEXWICHA HA JIMHECWHBIE MHOXUTENIU. DUKBagpaTHbIC ypaBHEHUS.
PanuonanbHbie ypaBHEHUA.

Paznen 3. AuiredOpanyecKkue ypaBHEeHUS U CHCTEMbl YPABHEHUH
UppanyonansHble ypaBHEHHUsS, OO0JACTh JOMYCTHUMBIX 3HauYeHU. CucTeMbl



3
ypaBHeHU. COBMECTHbIE U HECOBMECTHBIE CUCTEMBI ypaBHEHUU. OnpeneseHHbIE U
HEeonpeeleHHbIe CUCTEMbl ypaBHeHHI. CHUCTeMBbl JABYX JIMHEWHBIX YpaBHEHUU C
IByMsI HEU3BECTHbIMHU. Paznuunbie cnocoObl pemieHus. Pa3nuuHble CUCTEMBI
ypaBHEHUH (pallMOHAIbHBIC U UPPALIUOHAIBHBIE).

Pa3znen 4. Auiredpanyeckue HepaBeHCTBA

UucnoBele HEpaBEHCTBA, MX CBoMCTBA. HepaBeHcTBa ¢ OAHOUM INEPEMEHHOM,
paBHOCWJIbHBIE TpeoOpa30BaHMs HEPABEHCTB. PenieHue KBaJIpaTHBIX HEPABEHCTB,
palMOHAIBHBIX HEpaBeHCTB. Meton uHTepBajioB. CHCTEMBbl palMOHAIBHBIX
HepaBeHCTB. PaBHOcmibHBIE ITpeoOpa3oBaHus cucrteM. COBOKYIIHOCTh CUCTEM Hepa-
BEHCTB.

WppanmoHanbHble HEPaBEHCTBA M UX cuUcTeMbl. OOJacTh JOMYCTHMBIX 3Ha-
yeHuil. HepaBeHCTBa, coepkamye 3HaK MOAYJIs, U X CUCTEMBI.

Paznen 5. Tpuronomerpuyeckue BbIPaKeHHUsl, YPABHCHHUS U HEPABEHCTBA

[lonsiTMe yrma W Ayru, MX IpagycHas M paauaHHas Mepbl. OmnpenerncHue
TPUTOHOMETPUUYECKUX (DYHKUMN YUCIOBOTO apryMeHTa: CUHYCa, KOCUHYCa, TAHT€HCa
U KOTaHreHca. DBplunciieHHe 3HAYEHUHM TPUTOHOMETPUYECKMX  BBIPAKCHUM.
3aBUCUMOCTh MEXKIY TPUTOHOMETPUUYECKUMHU (PYHKUUSMH OJHOTO aprymenra. Oc-
HOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. UETHOCTH, HEUETHOCTH. [leprOINYHOCTE.
@opMynbl cnoxeHuss. PopMynbl TpuBeAeHUS. TpuroHoMmerpuyeckue (yHKIHH
JIBOMHOrO M IIOJIOBUHHOIO apryMmeHTa. IIpeoOpa3oBaHue CyMMbl M Pa3HOCTH
TPUTOHOMETPUYECKNX (QYHKUMIA B Tpous3BeAeHue u oOpatHo. OmpeneneHue
00paTHBIX TPUTOHOMETPUUECKUX (YHKLHMN: apKCUHYyCa, apKKOCHUHYCa, apKTaHTeHca,
ApKKOTaHI€HCA.

Pemienne npocTedIuX TPUTOHOMETPUYECKUX YpaBHEHUU. OCHOBHBIE THIIBI
TPUTOHOMETPUUYECKUX YPABHEHUN U METOJBI UX pELICHUs. Y PaBHEHUS, COEpIKALLNE
oOpaTHbIe TPUTOHOMETpUUECKHe (PyHKIMU. TpUroHoMeTpuyeckue HepaBeHCTBA.

Pa3znesa 6. Jlorapudmuyeckue u nokasarejbHble BbIPaKeHHUs, YPABHEHUS,
HEPaBEHCTBA U CHCTEMbl YPABHEHHU I

Jlorapudwmel. Jlorapudm mnpousBeneHUs, HYACTHOTO, CTEHNEHU U KOPHS.
OcHoBHOE Jsorapudmuueckoe TOXKIAECTBO. llepexoxq K HOBOMY OCHOBAHHIO.
[TorenupoBanue. [Ipeodpa3oBanue moka3zarenbHbIX BbipakeHuil. [Ipeodpa3oBanue
CMEUIaHHBIX BbIPAKEHUHU.

[TokazarenbHble ypaBHEHUS. [[pueMbl 1 METOIbI pELLICHHUS.

[TokazaTenbHble HepaBeHCTBA. Jlorapudmuueckue HepaBeHcTBa. CMelIaHHBIE
HepaBeHcTBa. Jlorapudmuueckre u nokasaTelibHbIE CUCTEMbl YPaBHEHU.

Paznen 7. ®ynkuuu u ux rpadpuxu. UcciaenoBanme GpyHKkumni

[TonsiTne 4YKMCIOBON (YHKIIMU, CHOCOOBI 3aJaHus, 00JIACTh OMpeneTeHUs,
obnactp 3HaueHuit QyHkiuu. ['padux ¢ynkiuu. OOmue cBoiicTBa GyHKIHUU: MPO-
MEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh, OTPaHMYEHHOCTb, YETHOCTb, HEYET-
HOCTb, IepuOANYHOCTE. [loHsiTHEe 0OpaTHOM QyHkuuu. ['paduku npsmoit u oOpaTHOI
¢ynkuuu. IlpeoOpazoBanusi rpapukoB (YHKIMI: CABUT BIOJb OCEH KOOpAMHAT,
pacTsHKEHUE W CXKaTUE BJIOJIb OCEW KOOpAMHAT, MpPeoOpa3oBaHUs, CBSI3aHHBIE C



HaJIMYKUEM 3HaKa MOAYJISl y apryMeHTa Win QyHKIHMH.

Pa3zgea 8. Hauayia MaTeMaTHYeCKOI0 aHAJIN3Aa

[IpousBonHas byHKIMH, OMpENIETICHHUE. OcHOBHBIE IpaBuiIa
muddepenuupoBanusi. [IpousBoaHass CyMMBbI, pa3HOCTH, MPOU3BEACHUS U YAaCTHOTO
nByx GyHknuid. Tabnua MTpoW3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKITHH.
[TpowsBogHast cmokHOW (PYHKITMH. YpaBHEHHE KacaTelbHOW K rpaduKy (QYyHKIUH.
MakcuMyMbl 1 MHHUMYMBI (9KCTpPEMyMbI) (DYHKITUH, TIPOMEKYTKHA BO3PACTAHUS H
yobiBarusa. OOmas cxema HCCIeIOoBaHUS (YHKIMA W TOCTPOSHUS TpaduKoB.
Haxosxnenrne HanOoJIbIIero 1 HAMMEHBIIETO 3HAYCHUH (PYHKITUU Ha OTPE3KE.

[Tonsitue mepBooOpasHoil. IlpaBuiia HaxoxkaeHust nepBooOpasHoil. IlonATHe
uHTerpana. [nomanas KpUBOJIMHENHON TPaIECUH.

Paznen 9. Ilporpeccun

[TonsiTe 0 YMCIOBOM MOCIEAOBATENILHOCTH U crocobax ee 3amaHus. Apud-
METHYECKasl Mporpeccusi, onpeaescHue u cpoiictea. @opMyna n-ro wieHa U CyMMBbI
NEPBBIX N UYJIEHOB IMporpeccuu. l'eomeTpuueckas MpoOrpeccusi, OIpPEIECICHUE,
cBorictBa. PopmyJia n-ro Wi€Ha U CyMMBI MEPBBIX N YJIEHOB IMporpeccuu. becko-
HEYHO yOBbIBarOIIasi TeOMETPUYECKasi TPOrPECCHs, €€ CyMMa.

Pasznen 10. TexcroBbie 3a1a4u

3amaun Ha JBWXKEHUE, pPabOTy M NPOU3BOJUTEIBHOCTH TpyAd. 3ajayd,
CBA3aHHBIE C MOHATHEM «KOHIIEHTPALUSD» U «IPOLEHTHOE COJEpKaHue». 3ajaud Ha
MIPOLICHTHBIN IPUPOCT U BBIUUCIEHUE CIOKHBIX TPOLIEHTOB.

Pazgen 11. DjemMeHTbI KOMOMHATOPUKH, CTATUCTHKA W TeOpPHH
BEPOSITHOCTEM

OneMeHThl KOMOWHaTOpuku. [loouepenHbli W OJHOBPEMEHHBIA BBIOOD.
dopMyIIbl UKClIa COYETAHUM U TIepecTaHOBOK. buHOM HbroTOHA.

DJeMeHTbl TEOpUH BEpOSITHOCTEH cTaTUCTUKH. TalbiauuHoe U rpaduueckoe
IIPEJCTABJICHUE JaHHBbIX. UMCIIOBBIE XapaKTEPUCTUKU PsIOB JaHHBIX. BeposaTHOCTH
coObIThi. Mcnionb30BaHue BEPOATHOCTEN U CTATUCTUKHU MIPU PELICHUU 3a/1a4.

Paszpnes 12. Ilnanumerpus

HavanbHble reomeTpuyeckue cBeieHus (mpsmas, OTpPe30K, yrod).

TpeyrosnbHuku. [Ipr3Haky paBeHCTBA TPEYTOJILHUKOB.

[TapannensHbie npsimele. 1Ipu3Haky napamieIbHOCTH IPSIMBIX.

[IpaBunbpHBIN TpeyronbHUK. PaBHOOCIPEHHBI TPEYTOJBHUK M €T0 CBOWMCTBA.
Menauana, 6uccekTpuca, BbICOTa TPEYTOJIbHUKA.

Paznmuunbie reomerpuueckue (urypsl Ha T1IockocTH. [lapamnmenorpamm,
CBOWMCTBAa M TpU3HAKU Mapajuienorpamma. [IpsmoyronpHUK, pom0O, KBajapar, Tpa-
nenus. [Liomann.

[IpsIMOYTOJIBHBIN TPEYTOJBHUK U METPUUECKHUE COOTHOILICHUS B HEM. Teopema
[Tudaropa. [IpuzHaku paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJILHUKOB.

OkpyxHoctb, kpyr. LleHtp, Xopma, nmametrp, pamuyc. KacarenbHas K
OKpY>XHOCTH. [lyra okpykHOCTH. CEKTOp.



[Tono6ue. [Togobubie Purypsl. OTHOIIEHUE TIJIOMIAICH MOJ00HBIX PUTyp.

Teopembl CHHYCOB M KOCUHYCOB. Pelienne TpeyroJbHIKOB.

Bnucannbsie U onucaHHblE MHOTOYTOJbHUKH. CBOMCTBO YeTHIPEXYTrOJIbHUKA,
BIIUCAHHOTO B OKPYXHOCTh. (CBOWCTBO 4YETHIPEXYTOJIbHUKA, OMHCAHHOTO BOKPYT
OKPY>KHOCTH. OKpYKHOCTb, BIIMUCAaHHAas B TPEYrOJbHHUK, €€ IEHTP U pajuyc.
[Inomanp TpeyroibHHKA, MapajjenorpamMmma, pomOa, MPSMOYTOJbHUKA, Tpareluu.
Jlnuna okpysxHocTH. [Inomaas kpyra, miomanb ceKTopa.

Pasnen 13. BekTopbl HA IVIOCKOCTH M B IPOCTPAHCTBE

BekTopbl Ha IIOCKOCTH U B MPOCTPAHCTBE, JIMHEWHBIE ONEpalii HaJl BEKTO-
paMu: CJIOKEHUE, BBIUMTAHHE, YMHOKEHHE Ha 4YUCIO. MeToJ KOOpAuWHAT Ha IUIOC-
KOCTH U B IPOCTpaHCTBE. PaccTosiHME MeXIy TOYKaMU Ha IJIOCKOCTH U B IpO-
cTpaHcTBe. JIMHElNHbIe omepanuu HaJl BEKTOpamMH B KoopauHaTHoW ¢opme. inHa
BeKTOpa. CKaJsIpHOE NPOW3BEIACHUE BEKTOPOB, €r0 CBOMCTBA. YTOJ MEXIY BEKTO-
pamMu. Y CIIOBHS IEPIEHIUKYISIPHOCTH U KOJUIMHEAPHOCTH BEKTOPOB.

Pa3znen 14. Crepeomerpus

[IpsiMbI€ M IUIOCKOCTH B ITPOCTPAHCTBE. YTOJI MEXAY NMPSAMON U INIOCKOCTBIO.
JIByrpannsie yriibl. JIMHEWHBIA yroa ABYIpaHHOro yria. [leprneHanKy aspHOCTh IBYX
IJIOCKOCTEN. B3auMHOE pacronokeHue ABYX MPSIMBIX, IBYX IIOCKOCTEH, NMPSAMOU U
IJDIOCKOCTA B IIPOCTPAHCTBE. YTOJN M PACCTOSAHUE MEXAY CKPEIIUBAIOIINMUCS
npssMbIMH. [Ipu3Haku napauieTbHOCTH TPSIMOM M IUIOCKOCTH, JBYX IUIOCKOCTEM.
IIpr3Hak TEPNEHOUKYJSIPHOCTH TPSAMOM M INIOCKOCTH. Teopema 0O Tpex
NEPICHAUKYJIApAX.  Yrojd  MexXay NpsaMod W IUIockocThro.  [IpusHak
NEPIIECHAUKYJIIPHOCTH JIBYX IUIOCKOCTEW. MHororpanHuku. lIpusma, BUABI NpU3M:
opsiMasi M OpaBWiIbHAs — NPU3MBL,  MapajuleJiClUIe],  MNPAMOYTOJIbHBIN
napayuienenunen. Ilupamupa. Ilnomans noBepxHOCTH W 00bEM NPHU3MBI, TNa-
pauienenunena U nupamuasl. Tena BpameHus (UUIUMHAP, KOHyC U map). Ilnomans
MOBEPXHOCTH M 00BeM LWIMHJpa, KOHyca, yceueHHoro koHyca. Cdepa, mapoBoi
CEKTOp, I1apoBOi cerMeHT. [lomanas noBepxHocTH cheprl, 00bEM mIapa.

HIKAJIA OHEHUBAHUA BCTYHHUTEJIBHOI'O UCIIBITAHUA

1. BerynurenbHOe MCHOBITAHWE COCTOMT W3 25 OJMHAKOBBIX IO YPOBHIO
CJIO’KHOCTH 3aJaHUMN.

2. 3a BepHOE BBINOJHEHHE KAXKJIOTO 3aJaHusl MOCTyNarouuil nomyyaet 4 Oana.
3a HeBEepHbII OTBET WJIM €ro OTCYTCTBHE BbicTaBisierca (0 Oasios.
MakcumanbHOE€  KOJMYECTBO  OamioB,  KOTOPOE  MOXKET  MOJIyYHTb
NOCTYNAIOIINM, MPAaBWIBHO BBINOJHUBIINK Bce 3amaHusi, coctaBisger 100
0aJuIoB.
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