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INPOI'PAMMA BCTYIIUTEJBHOI'O UCIIBITAHUA
MO OBIIEOBPA30OBATEJIBHOMY IIPEAMETY
«MATEMATUKA»

HporpaMMa BCTYINIHUTCIBHOI'O UCIIBITAHUA 110 MAaTEMATHUKE pa3pa60TaHa I TIOCTYIAOIIU X,

HMMEIOIIUX OCHOBAHUS JUIS MIPOXOXKACHUS BCTYITHTEILHOTO UCIIBITAHUS B TPAAUIIMOHHON (hopme — B
(hopMe BCTYMUTETHHOTO UCIIBITAHUSL, TPOBOJUMOTO AKaJIeMUEl CAMOCTOSTENIBHO .

HporpaMMa 10 Mar€MaTHKE COCTaBJICHA Ha OCHOBC (be;[epaHLHoro rocyaapCTBCHHOIro

00pa3oBaTeILHOIO CTaHapTa CPEIHEr0 00IIero oOpa3oBaHMsI.

[IporpaMma KOHKPETU3UPYET COAEPIKaHUE TPEIMETHBIX TeM 00pa30BaTENIbHOr0 CTAaHAAPTA U

BBIITOJIHACT IBC OCHOBHBIC (bYHKHI/II/IZ

Hugpopmayuonno-wemoouueckasn dynkyus MO3BOJISIET BCEM y4acCTHUKaM
00pazoBaTENBPHOIO MpoIlecca MOJMYYHTh IMPEACTABICHUE O IENsIX, COJCpKaHWU, OOuen
CTpaTeruu OOy4YeHUsl, BOCIIUTAHUS U PA3BUTHUS YUAIIUXCsl CPEICTBAMU JAHHOTO Y4eOHOTO
npeamMera.

Opzanu3zayuonno-naanupyowiasa @yuKyua TPEAyCMaTPUBAECT  BBIJCJICHHE HTAIloB
o0y4eHHs, CTPYKTYypHpOBaHHE YYeOHOrO0 MaTephayia, ONpelesieHHe ero KadeCTBEHHBIX
XapaKTePUCTUK Ha KaXKJIOM U3 ITAIOB.

O0mas xapakTepucTHKA y4eOHOI0 nmpeaMera
[Ipy m3ydyeHuu mareMaTHKH Ha 0a30BOM YpPOBHE IMPOJOJKAIOTCS U IMOJIYy4arOT pa3BUTHE

coJiep)KaTeNibHble JMHUU: «AnreOpa», «YpaBHeHHMs U HepaBeHCTBay, «Dynkuumn», «Hauama
MaTeMaTUYeCcKOro aHanusa», «l'eoMmerpus», «1eMEHTbl KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH,
CTaTUCTHKU U JIOTHKM». B paMKax yka3aHHBIX COJEpIKATeNbHbIX JIMHUN PELIaloTCs CIEAyIoLIre
3a7a4u:

CUCTEMaTu3alus CBEJACHUN O 4HuciaxX; W3YyYEHHE HOBBIX BUJIOB YMCIIOBBIX BBIPAKEHUH U
(hopMyJI; COBEpIICHCTBOBAHHE MPAKTUYECKUX HABBIKOB M BBIYUCIUTENBHON KYJIBTYpHI,
paciimpeHue U COBEPIICHCTBOBAHUE alredpandyeckoro ammnapara, chOpMHUPOBAHHOTO B
OCHOBHOM IIIKOJIE, U €r0 MPUMEHEHNE K PEUICHUI0 MaTeMaTH4YeCKUX U HEMaTeMaTHUYeCKUX
3a1ad4;

pacmmpeHue W CHCTEMaTH3alus OOIIMX CBEACHWA O (QYHKIHSIX, IONOJHEHHE Kiiacca
n3ydaeMbIX (QYHKIUH, WIUTIOCTpAIUs IIUPOTHI MpUMEHEHUs] QYHKUIUM O OMUCAHUSA U
U3Y4YEeHUS pealbHbIX 3aBUCUMOCTEH;

M3y4eHHE CBONCTB IPOCTPAHCTBEHHBIX TeJl, GOPMUPOBAH € yMEHUS TPUMEHSTH TOTyYEHHbIE
3HAHMS JAJIS pellieHUs NPaKTUUYECKUX 3a/1ay;

pa3BUTHE MPEACTABICHUM O BEPOSITHOCTHO-CTATUCTMYECKUX 3aKOHOMEPHOCTSX B
OKpYXaroIleM MHUpPE, COBEPIICHCTBOBAHUE MHTEUIEKTYAIbHBIX U PEUYEBBIX YMEHUU IyTeM
o0oraieHuss MaTeMaTHYeCKOT 0 S3bIKa, Pa3BUTHS JIOTHYECKOTO MBIIIUICHHUS,

3HAKOMCTBO C OCHOBHBIMHU MJIEIMHU U METOIAMU MaTEMaTUUYECKOT O aHaIN3a.

IIpoBepsieMmble yMeHHSI, HABBIKH U CTIOCOOBI 1eATEIbHOCTH MOCTYNAIOIIEro:

Ha BcTynuTeIbHOM HCITBITAHUY 11O MATEMATUKE MIOCTYAIONIAN TOJKEH YMETh:

Ymemo ¢vinonname eviuucnenun u npeoopazoeanusn

BBITIOJTHSATH apH(METHUESCKHE ACHCTBHUS, COYETas! YCTHBIC M MMCbMEHHBIC TPUEMBI; HAXOIUTh
3HAUEHUs KOPHS HATypadbHOW CTENEHH, CTENEHUW C pPAIMOHAIBHBIM ITOKa3aTelieM,
norapudma;

BBIYUCIISITh 3HAYCHUS] YUCIOBBIX U OYKBEHHBIX BBIPAKEHUM, OCYIIECCTBIISAS HE00XOIMMBbIE
MOJICTAHOBKH U NTPE0Opa30BaHMS;

MPOBOJIUTS 1O U3BECTHBIM OPMYJIaM U IIPaBUIaM Mpeodpa3zoBaHu st OyKBEHHBIX BHIPAKCHUIH,



BKJIFOYAIOIIMX CTEIIEHH, PAUKAJIbI, JOrapu(Mbl U TPUTOHOMETpUUYECKUE QYHKIINY .

Ymemo pewvams ypasnenua u nepagencmea

pelath palnMoOHalbHbIE, HppPalMOHAIbHbIE, I10Ka3aTelbHble, TPUTOHOMETPUUYECKUE U
norapu(pMUUecKre YpaBHEHHUS, UX CUCTEMBI;

pelaTh ypaBHEHU S, IPOCTEHIINE CUCTEMBl YPaBHEHU N, HCTIOIb3Ys CBOMCTBA (DYHKIIMHI U UX
rpaMKoOB; HCIIOJIB30BaTh Ui NPUONMIKEHHOTO PEUICHUS YpaBHEHUW W HEPaBEHCTB
rpaduYeCcKuil METO;

pelarh paloHaIbHbIE, TOKa3aTeNIbHbIE U Jorapu(pMUIecKre HepaBeHCTBA, UX CUCTEMBI.
Ymemw evinonname oeiicmeus ¢ hynkyuamu

OTIpENIeNATh 3HaUYCHNE (PYHKIIMH 10 3HAYEHU 0 apI'yMEHTa P Pa3InYHbIX CII0CO0ax 3aaHus
(yHKIIMH; OTTUCBIBATH IO TPaUKy MOBEICHUE U CBOWCTBA (DYHKIIUU, HAXOIUTH MO TpaduKy
¢byHKIIMU HauOosblIee 1 HaUMEHbIIIee 3HaUeHUsT; CTPOUTh rpapuKy U3yueHHBIX (YHKIUT;
BBIYUCIISITH TPOU3BOIHBIE U IEPBOOOPA3HBIE dJIEMEHTAPHBIX QYHKIIUH ;

HCCIIEZI0BATh B MPOCTEHIINX caydasx (pyHKIMU HAa MOHOTOHHOCTb, HAXOIUTh HAaHOOJIbIIIeE U
HavMeHbllee 3HauYeHus QyHKIINH.

Ymemov evinonname oOeiicmeun c zeomempuueckumu gueypamu, Koopounamamu u

6eKmopamu

peliaTh MIaHUMEeTPUYECKUE 3a/1a4l Ha HAaX0XKICHUE T€OMETPUUYECKUX BETMYUH (JUIUH, yTIIOB,
TLTOTIAIEH );

peliaTh MpoCTeINre CTEPEOMETPUYECKUE 3a1aUl Ha HaXOXKACHHE T€OMETPUUECKUX BETUUHH
(mmuH, yTII0B, TIOWIAACH, 00BEMOB);

WCIIONB30BaTh MPHU PEIICHUU CTEPEOMETPUYECKHX 3aJad IUIaHUMETpUUYECKHUe (PaKThl H
METOMBI;

OTIPEEeNIATh KOOPIAUHATHI TOYKU; TPOBOIUTH OTIEPALlUK HaJl BEKTOPAMU, BHIYHCIIATE AJIHMHY U
KOOPAWHATBI BEKTOPA, YIOJI MCXKY BEKTOpAMU .

Ymems cmpoums u uccnedosamev npocmeiiniue mamemamuyeckue mooenu
MOACIIUPOBAThL PCAJIbHBIC CUTyallUM Ha A3BIKC anre6p1;1, COCTaBJIAATb YPAaBHCHUA U
HEpaBEHCTBA MO YCIOBHUIO 33J]aul; MCCIEI0BAaTh MOCTPOSHHBIE MOJIETH C HCIIOIb30BAHUEM
amnmnapara anreopsl;

MOJICJIMPOBATh peajbHble CUTyallMd Ha S3bIKE TEOMETPUM, MCCIEA0BATh MOCTPOCHHBIC
MOJIENTN C MCTIOJIh30BaHNEM I'€OMETPHUYECKHUX MOHITHN U TEOPEM, alllapara aredpsl; pemaTh
MpaKTUYECKUE 3a/1a41, CBSI3aHHBIE C HAX0XICHUEM IeOMETPHUYECKUX BEIUYUH,

MIPOBOAUTH JOKA3aTCIbHBIC PACCYXIACHHUA NPU PCIICHUHN 3adad, OLUCHUBATH JIOTMYCCKYIO
MPaBUIILHOCTh PACCYXACHUH, pacliO3HABATh JIOTHYECKU HEKOPPEKTHBIE PacCy KICHHUS
MOACINPOBATh PCAJIbHBIC CUTyallUW Ha A3BIKC TCOPUU BepOﬂTHOCTGI;'I U CTAaTUCTUKH,
BBIYHCIISTH B IPOCTEUILIUX CITydasX BEPOSITHOCTH COOBITHIA.

Ymemv ucnonvzoeamv npuodpemennvie 3nHanHua u ymeHus 6 HPAKMUUECKOU

Oesim eJIbHOCMU U NOBCEOHEBHOTL HCUZHU

AHAJIM3UPOBATH PCAJILHBIC YHCIIOBBIC TAHHBIC, I/IH(i)OpMaIII/IIO CTaTUCTUYCCKOTI'0 XapaKTEpa,
OCYIIECTBIISTh MPAKTUUYECKHE pacueThl 1Mo (GopMyiaM; MOJIb30BATHCS OIEHKON U MPUKHU KON
MpU TPAKTUYECKUX pacueTax;

OMHCHIBATh C MTOMOIIBIO (DYHKIIMI pa3nuyuHbIe peaabHbIe 3aBUCUMOCTH MEX/Ty BETHUUHAMU U
WHTEPIPETUPOBATH UX I'paUKH; U3BJIEKATh HH(POPMAIINIO, TPEICTABICHHYIO B TA0IUIIAX, HA
nuarpammax, rpadukax;

pelaTh MPUKIATHBIE 3a/1a4d, B TOM YHUCIE COIUATBHO-3KOHOMUYECKOTO U (DU3HYECKOTrO
XapakTepa, Ha HauOOJbIIME U HAaWMEHbIIME 3HAUEHUs, Ha HAXO0XKIEHHUE CKOPOCTH H
YCKOPEHHUSL.

Pe3syabTarTnl 00yuyenust

Pesynprartel 00yueHHs mpencTaBiieHbl B TpeOoBaHUSAX K YPOBHIO MOJTOTOBKH U 33Ja0T



CHUCTEMY HWTOTOBBIX pE€3yJbTaTOB OOy4eHHUs, KOTOPbIX [OJDKHBI JIOCTUraTh BCE Yydalluecs,
OKaHYMBAIOIME OCHOBHYIO IIKONY, U JOCTH)KEHHE KOTOPBIX SBISETCS OO0S3aTENBHBIM YCIOBHUEM
IOJIOKUTENIHOW ~ aTTeCTallMM Y4YeHMKa 3a KypC OCHOBHOW WIKOJBl. OTH TpeOoBaHUS
CTPYKTYpPUpPOBaHbl IO TPEM KOMIIOHEHTaM: «(3HAMb/NOHUMAMDbY, «YMEMb), «UCHOJIb306AMb
npuoodpemennble 3HAHUA U YMEHUA 6 RPAKMUYUECKOU 0eAMeNbHOCHU U NO6CEOHEEHOU HCUSHIL),
IIpu 3TOM mnocnegHuEe JBE KOMIIOHEHTHI IPEACTABIEHBI OTAEIBHO 110 KaXKIOMY H3 Ppa3lelioB,
COJIEpKaHU.

OdepueHHbIE CTAHIAPTOM PAMKHU COZEP)KaHUS U TPeOOBAHUN OPUEHTHUPOBAHBI HA Pa3BUTHE
ydaluxcs 1 He JOJDKHBI IIPENATCTBOBATh TOCTUXEHHIO 00JIee BBICOKUX YPOBHEM.

OCHOBHOE COAEPKAHUE

Kox Kon DJIeMeHTBI COIePKAHHUSL, MPOBePsieMble 3aJaHUSIMU IK3aMEeHANIMOHHOMH
pasiae | djieMeHTa paboThI
Ja
1 AJITEBPA
1.1 Yucia, KOPpHU M CTENIeHH
111 Pemrenue 3a1a4u ¢ UCOJIB30BaHUEM CBOMCTB YHCEII M CUCTEM CUHMCIICHMS,
JIGIMMOCTH, AOJICH M 9acTeH, MPOLIEHTOB, MOAYJICH Ynces
112 Pemienue 3a1a4 ¢ MCIOIb30BAHUEM CBOICTB CTEIIEHEH U KOPHEI.
Crenenb ¢ e CTBUTEIbHBIM MOKA3aTEIEM, CBOMCTBA CTEIIEHHU
1.1.3 Pemenue 3a1a4 ¢ UCIOJIB30BAHNUEM CBOICTB YMCEN M CUCTEM CUHMCIICHHUS,
JIEJTUMOCTH, JI0JIEH M YacTel, MPOLIEHTOB, MOAYJICH UM CET
114 Pemienue 3a1a4 ¢ MCIOIB30BAHUEM CBOICTB CTEIIEHEH U KOPHEIA.
Crenensp ¢ IeHCTBUTEIBHBIM MOKA3aTEIEM, CBOMCTBA CTEIIEHU
1.15 Pemienue 3a1a4 ¢ MCIOIb30BAHUEM CBONCTB CTENEHEH U KOpHEH
1.1.6 Pemenue 3a1a4 ¢ UCIOJIB30BaHUEM CBOWCTB CTENIEHEN U KOPHEN.
CTeneHb ¢ A CTBUTEIBHBIM ITOKA3aTeNIEM, CBOHCTBA CTCIICHH
1.2 OCHOBBI TPMTOHOMETPHH
121 Cunyc, KOCUHYC, TAHT€HC, KOTAHT €HC MPOU3BOIBHOTO yTriia
1.2.2 Pannannas Mepa yria, TpuroHOMeTpHY€ecKasi OKpY>KHOCTh
123 Tpuronomerprdeckrie GYHKIIMU YMCE U YIJIOB
1.2.4 Pannannas mepa yria, TpUrOHOMETPUYECKAsI OKPYKHOCTb.
Tpuronomerpryeckrue GYHKIIMHU YUCEI U YIJIOB
1.2.5 @DopMyIIbl PUBEIECHUS, CIOKEHHS TPUTOHOMETPUUECKUX PYHKIIHH,
1.2.6 (GopMyJIbl TBOMHOIO U IOJIOBUHHOT'O apryMEHTa
1.2.7
1.3 Jlorapudmpl
131 Jlorapu¢m, cBoiicTBa torapudma
13.2
1.3.3 JlecsITUUHBIN U HaTypaJIbHBIN JIorapu(m
14 IIpeoOpazoBaHusi BbIpakeHHid
14.1 Pemmenne 3a1a4 ¢ HCOAB30BaHMEM CBOMCTB YA CEJI H CUCTEM CUMCIICHUS,
JIETMMOCTH, JI0JIEH U YacTEeH, MPOLEHTOB, MOIYJIEH YU CEN
14.2 Pemenue 3a1a4 ¢ MCIOJIB30BAHMEM CBOMCTB YK CEI U CHCTEM CUHMCIICHHS,
143 JIETUMOCTH, JI0JIEH U YacCTEM, MPOLEHTOB, MOIYJIEH YU CEN.
Pemienue 3a1a4 ¢ MCMOJIB30BaHUEM CBOMCTB CTENIEHEHN U KOPHEH
144 Panuannas Mepa yria, TpUrOHOMETPHYECKAst OKPYKHOCTb.
TpuronoMerpudeckue QYHKIIUHA YUCET U yrioB. DopMyITbl TPUBEICHUS,
CJIO)KEHHSI TPUTOHOMETPUYECKUX PYHKITHH, HOPMYJIBI IBOMHOTO U




MOJIOBUHHOTO aprymenTa. [IpeobpazoBanue cyMmbl, pa3HOCTHU B
MIPOU3BEICHUE TPUTOHOMETPHUUECKUX (PYHKITUH, U HA000POT

145 IIpeoOpazoBanue jorapuMUIECKUX BhIpaKESHH I
1.4.6 Moayb 9nclia M €ro CBOMCTBA
2 YPABHEHUSA U HEPABEHCTBA
2.1 YpaBHeHust
211 Pemenue 3a1a4 ¢ ucnoyib30BaHMEM CBOWCTB CTENEHEN U KOPHEH,
MHOTOWICHOB, TPEOOPa30BaHUT MHOTOWICHOB U IPOOHO-PAIIHOHATIBHBIX
BBIPAXKECHUM
214 TpuroHoMeTpudeckrne ypaBHEHHUsL.
OHOPOJHBIC TPUTOHOMETPUYCCKHE YPABHCHHS
2.15 [Ipocrelime nokasarenbHble YpaBHEHUS U HEPABEHCTBA
2.1.6 Jlorapudmuyeckue ypaBHeHHUS M HEPAaBEHCTBA
2.1.7 Pemenue 3a1a4 Ha BMYKEHHUE M COBMECTHYIO pabOTy, CMECH U CILJIABHI C
2.1.8 MTOMOIIBIO INHEWHBIX, KBAJAPATHBIX U IPOOHO-PAIlMOHATBHBIX YPABHEHUI
2.1.9 U UX CUCTEM
2.1.10 I'paduueckoe pereHne ypaBHEHI U HEPABEHCTB
2.1.11
2112 Pemienue 3a/1a4 Ha JBMKEHHUE U COBMECTHYIO PabOTy, CMECH U CILIABBI C
MIOMOIIIBIO JIMHEHHBIX, KBAJPATHBIX U JIPOOHO-PAIlMOHATLHBIX YPABHCHUI
U UX CUCTEM.
PenreHue 3aia4 ¢ MOMOIIBIO YHCIOBBIX HEPABCHCTB U CUCTEM HEPABEHCTB
C OIHOW TIEpEMEHHOW, C TMPUMEHEHHEM H300PKEHHUS YHCIOBBIX
MPOMEXYTKOB. PelieHue 3aiad ¢ UCIOIB30BAHUEM UM CIOBBIX (DYHKIIUA 1
UX rpaduKoB
2.2 HepaBencTBa
221 Pemenue 3a1a49 ¢ TOMOIIBIO YHCIIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C
2.2.2 OJIHOM MEePEMEHH O, C MPUMEHEHHEM H300paKeHUsI YU CIIOBBIX ITPOMEKYTKOB
2.2.3 IIpocTeiimme nMoka3aTenbHbIE ypaBHEHN U HEPABEHCTBA
2.2.4 JlorapumudecKye ypaBHEHH s K HEPABEHCTBA
2.2.5 PenreHue 3a1a4 ¢ MOMOIIIBIO YHCIIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C
2.2.6 OJIHOH MMePEMEHH O, C MPUMEHEHHUEM M300paKCHUSI YU CIIOBBIX ITPOMEKYTKOB
2.2.7 Hcnonbp3oBaHne HEPABEHCTB M CHCTEM HEPABEHCTB C OJIHOM MEPEMEHHOM,
YHCJIOBBIX TPOMEXKYTKOB, X 00bEMHEHNH 1 TTepeceyeHNi
2.2.8 I'paduuecKre METOIbI pEIIEHHS] YPABHEHUH ¥ HEPABEHCTB
2.2.9 MeTo1 MHTEPBAJIOB ISl PEIICHUSI HEPABECHCTB
2.2.10 ["padraeckoe perieHue YpaBHCHUIA M HEPABCHCTB
3 OYHKIHUHU
3.1 Onpenenenne u rpagpuk GyHkuumn
311 Penrenue 3a1a4 ¢ UCIOJIb30BaHUEM UM CITOBBIX (DYHKIIHH U UX TpadUKOB
3.1.2
3.1.3
3.1.4 OOpaTHbBIE TPUTOHOMETpUUYECKU e PYHKIIMH, UX TJIaBHBIC 3HAUCHUSI, CBOICTBA
u rpaduku. B3aumuo obOpatHeie pyHKkuuu. ['paduku B3aMMHO OOpaTHBIX
byHKIMHA
3.15 [IpeoOpazoBanus rpa@uKoB (QYHKIUN: CIBUI, YMHOXEHHE Ha YHCIIO,
OTpaKEHHE OTHOCUTEIFHO KOOPIIMHATHBIX OCEil
3.2 Dj1eMeHTapHoe uccjaeaoBaHue GyHKIuid

3.2.1 |

Hynu @yHKIIMK, TPOMEKYTKH 3HAKOTIOCTOSTHCTBa, MOHOTOHHOCTD




3.2.2

YéTtHble 1 HeYETHBIE PYHKIMI

3.2.3 ITepuoamueckue QyHKIMN ¥ HanMEHbIINH TEPUOT
3.2.4 Penrenue 3a1a4 ¢ MCIOIB30BaHIEM UM CIIOBBIX (DYHKIMI U X I'paUKOB
3.2.5 Touku sKcTpeMyMa (MAKCUMyMa U MUHUMYMa)
3.2.6 HaunGopiee n HanMeHbIIee 3Had9eHNE QYHKIN
3.3 OCHOBHBIE 3JIEMEHTApHbIe (hYHKIIUHN
331 Hcnonb3oBaHue CBOMCTB U I'pa(pKOB JIMHEHHBIX U KBaIpaTUUHBIX (PYHKIMH,
3.3.2 0OpaTHOM MPOTOPIMOHAIEHOCTH
3.3.3
3.3.4 Crenennas QpyHKuus, e€ cBoMcTBa U rpaguk
3.3.5 Tpuronomerpuueckre (yHKIUN YUCIOBOIO apryMEHTa y = Sin X, y = COS X, Y
=tg X,y = ctg X. CBoiicTBau rpad)Ku TPUTOHOMETPUICCKUX (DYHKIIII
3.3.6 ITokasarenbHas QyHKIHS, €€ CBOICTBA M rpaduK
3.3.7 Jlorapumuyeckas QyHKIm, €€ CBONCTBA U TPpaduK
4 HAUAJIA MATEMATHUECKOI'O AHAJIN3A
4.1 ITpousBoanan
411 [IpousBoaHast GyHKIHMHU B TOYKE. [ €OMETPHUUECKUN ¥ (PU3HUECKMH CMBICTT
MPOM3BOIHOMN
4.1.2 [eoMeTpUYeCKni U QM3MIECKUI CMBICI TIPOU3BOHON
413 KacaTenbHas K rpaguKy GyHKIHH
4.14 ITpasuna 1uddepeHIpoBaHus
4.1.5 [1pon3BOIHBIE 3IEMEHTAPHBIX QYHKIMIA
4.1.6 BTopast npou3BoIHasi, €€ TeOMETPUYECKHI M PU3MIECKUN CMBICIT
4.2 Hccaenopanue GpyHKIMH
4.2.1 W ccnenoBanue 31eMeHTapHBIX (DYHKIHIA Ha TOYKH SKCTPEMYMa, HanOOIbILee
422 M HavMEHbIIEEe 3HAYEHHWE C MOMOIIBI NPOU3BOAHOM. IIpumeHnenue
IPOM3BOJIHOM IIPHU PENIEHUH 33144
4.3 IlepBooOpa3Has U HHTErPaJ
43.1 ITepBoOGpa3HbIE YIeMEHTAPHEIX (DYHKIWMI
4.3.2 Brruncnenue miomanei miockux GUryp U OOBEMOB Tel BPAILEHHS C
TIOMOIILIO MHTETpaJia
5 I'EOMETPUS
5.1 Ilnanumerpus
5.11 Pelenue 3a1a4 ¢ MCMOJIB30BAHMEM TEOPEM O TPEYT OJIBHHUKAX, COOTHOLIEHHHA
B IIPSAMOYTOJIGHBIX TPEYTOJIEHHKAX
5.1.2 Pelnenne 3a/1a4 ¢ MCIOJIB30BAHUEM TEOPEM O TPEYTOJHHHUKAX, COOTHOLIEHHHA
B [PAMOYIOJNBHBIX  TPEYrOJNbHHUKAX,  (AKTOB,  CBS3AHHBIX  C
YETBIPEXYT OJIBHUKAMU
5.13 Tpanenus
°.14 Penienue 3a1a4 ¢ HCIOIB30BaHMEM (PAKTOB, CBS3AHHBIX C OKPYKHOCTSIMU
5.15
5.1.6 Penienue 3a1a4 ¢ IpUMEHEHHEM CBOMCTB (DUTYp HA ILIOCKOCTHU
5.1.7 Pelenue 3a1a4 ¢ IPUMEHEHHEM CBOMCTB (GUTYp Ha TIJIOCKOCTH.
Pemenue 3a1ay ¢ ucnosb30BaHuEM (aKTOB, CBSI3AHHBIX C OKPYKHOCTSIMU
5.2 IIpsiMble M INIOCKOCTH B IPOCTPAHCTBE
5.2.1 TeopeMbl O TapaUIENBHOCTH NPAMBIX M IUIOCKOCTEH B IPOCTPAHCIBE.
CKpeIyBaOIIHECs MPAMbIE B IPOCTPAHCTBE
5.2.2 TeopeMbI 0 NapaIETbHOCTH MPSAMBIX M ILIOCKOCTEN B IIPOCTPAHCTBE

5.2.3




5.24

[TepneHAUKYIAPHOCTD MPSMOH U TJIOCKOCTH.
Teopema 0 TPEX MepIeH TIUKYJIsIpax

9.2.5 TTepreH MKy SPHBIE MIOCKOCTH
5.2.6 [TapannensHOe TPOEKTHPOBAHKE U H300paxkenue GUryp
5.3 MHOrorpaHHUKH
53.1 ITpuzma
5.3.2 [Mapannenenunen. CpoiicTBa  mapajwlenenunena.  IIpsMOYroJbHbILA
napasuIeenues
5.3.3 IMupamua. Buasl nupamu . DIeMeHTHI IPaBUILHON THPAMHJIBI
5.3.4 I[TocTpoeHune ceveH i MHOTOTPaHHUKOB METO/IOM CJIEIOB.
ITocTpoeHne ceueHnii MHOTOTPAHHMKOB METOIOM ITPOEKIUI
5.3.5 I[TpaBHIIbHbIC MHOIOTPAH HUKH
5.4 Tesia 1 MOBEPXHOCTH BpallleHUsI
54.1 Tena BpalleHUs: LUITUHIP, KOHYC, MIap 1 chepa.
5.4.2 CeueHus ITUIMHIpA, KOHYCA H Iapa.
543 Pa3Béprka nuiuHapa 1 KOHyca
5.5 H3mepeHne reoMeTpuyecKMX BeJTHYUH
9.5.1 Pelenue 3a/1a4 ¢ HCIOIb30BaHUEM (PAKTOB, CBSI3aHHBIX C OKPYKHOCTAMU
5.5.2 VTl B IPOCTPAHCTBE
5.9.3 Pelienue 3a/1a4 Ha U3MEPEHUs Ha NIIOCKOCTH, BHIYUCIICHMS JUIMH U ILIOIIAIeH
5.5.4 Paccrosinus Mexay (urypamu B mpoctpacTBe. OOl HepHeHIUKyIsp
JBYX CKPEIMBAIOIMXCS IPSAMBIX
9.5.5 Pelenue 3aa4 Ha M3MEPEHHUs Ha [IOCKOCTH, BRIYUCIICHUS UTMH U ILIoIaielt
5.5.6 ITnomaas cdepsl. In0m1a1s TOBEPXHOCTH IMIHMHAPA M KOHyCa
5.9.7 O6bEMBI MHOTOTPaHHHMKOB. O GBEMBI TEN BPAILIEHHS
5.6 KoopanHatbl 1 BEKTOPbI
5.6.1 BeKTOpHI M KOOPIMHATHL
PelleHue 3a1a4 ¢ IOMOIIBIO BEK TOPOB M KOOPMHAT
5.6.2 DopMyI1a pacCTOSHKSA MEXKTy TOUKaMK. YpaBHEHHE cepbl
9.6.3 BekTopbl 1 kKoopauHaThL. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOPA HA UK CIIO
5.6.4 BeKTOpHI U KOOPIMHATEL
Pelnienne 3a/1a4 ¢ IOMOIIBIO BEK TOPOB U KOOP/MHAT
5.6.5 BeKTOpBI 1 KOOPIMHATHI
5.6.6 BeKTOpHI M KOOPIMHATBL
Vron Mexy Bekropamu. CKalsipHOE NPOM3BEICHHE
6 9JIEMEHTBI KOMBUHATOPUKHU, CTATUCTUKHU U TEOPUN
BEPOSTHOCTEN
6.1 J1eMeHThl KOMOMHATOPHKH
6.1.1 W cnonp3zoBaHne KOMOMHATOPUKU
6.1.2 BHHOMMAIBEHOE PACIIPEIENEHIE U €r0 CBONCTBA
6.2 DJIeMEeHThI CTATHCTHKHU
6.2.1 Y criomp30BaHKe TAONIHIL U JMATPaMM JUIs TIPEICTABICH S JAHHBIX
6.2.2 Pelenre 3a1a4 Ha TPHMEHEHHE ONUCATEIBHBIX XapPaKTEPUCTHK YU CIIOBBIX
Ha0OpOB: CpPelHMX, HAMOOJBIIEr0 U HAMMEHBIIETO 3HAYEHUs, Pa3Maxa,
JUCTIEPCHH U CTaHIAPTHOTO OTKJIOHEH K
6.3 JJieMeHThI TeOPUHU BEPOSITHOCTEH
6.3.1 | BhIumCIIeHNE YACTOT H BEPOSTHOCTEH COBBITHIA




6.3.2 Brruncienne BepOSITHOCTEH HE3aBHCUMBIX COOBITHH. M cmosib3oBaHue
bopMynBl  CIIOXKEHHUSI BEPOATHOCTEH, auarpamMm OWepa, JepeBa
BEpPOSATHOCTEH, hopmyiibl bepHymin

TPEBOBAHUSA K YPOBHIO ITIOAT'OTOBKH INIOCTYITAIOIIUX

B pesynbpraTe n3yueHuss MaTEMaTUKU YUEHUK JI0JKEH 3HAMb/NOHUMAMD '

3HAQYCHHNE MaTEMaTUUECKOW HAyKH JJIs PEIICHUS 3a7a4, BOZHUKAIOIIMX B TEOPUU U TTPAKTUKE;
LIMPOTY U B TO KE BPEMs OrPAHUYEHHOCTh IPUMEHEHH I MATEMAaTUUYECKUX METOJIOB K aHAIINU3Y
Y UCCIIEIOBAHUIO IMPOIIECCOB U SBJICHUH B PUPOJIE U OOIIECTBE;

3HauYeHUE MPAKTUKHU U BOIIPOCOB, BO3HUKAIOIIUX B CAaMOI MaTeMaTuke st JOpMHUPOBAHUSA U
pa3BUTHS MAaTEMAaTUYECKOM HAyKH; HMCTOPUIO PAa3BUTUSA TIOHSTUS YHKCIA, CO3aHHS
MaTeMaTU4YeCKOro aHaln3a, BOSHUKHOBEHUS U Pa3BUTHS TE€OMETPUH;

YHUBEPCAIBHBIM ~ XapaKTep 3aKOHOB JIOTMKM MAaTEMaTHYECKUX pACCYKJIEHUM, UX
MPUMEHHUMOCTH BO BCEX 00JIACTSAX YEJIOBEUECKOH JesITeTbHOCTH;

BEPOSITHOCTHBIN XapaKkTep pa3InuHbIX MTPOI[ECCOB OKPYKAIOIIETO MUPA.

AJITEBPA

ymems:

BBITIOJIHATh apuU(METHUECKHE JACUCTBHS, cOYeTas YCTHbIE M THCHMEHHBIE MPUEMBI,
MPUMEHEHUE BBIUUCIUTEIBHBIX YCTPOMCTB, HAXOJWUTh 3HAYEHUS KOPHS HaTypajbH OU
CTCNIEHH, CTENEHW C paIlUOHAIBHBIM I[OKa3aTreneM, Jorapudma, HCIONIB3Yys MpH
HEOOXOIMMOCTH BBIYUCIIHTEILHBIC YCTPOMCTBA; TOJIB30BATHCS OLIEHKOW U MPUKHIKOU IPH
MPaKTUYECKUX pacyeTax;

MPOBOJIUTH 1O U3BECTHBIM (JOPMYJIaM U IIPaBUIaM MpeoOpa3oBaHu st OyKBECHHBIX BHIPAKCHUIA,
BKJIIOYAOIINX CTETICHH, PAJUKAIIBI, TIOTapU(PMBI 1 TPUTOHOMETPHUUYECKHE (DYHKITUH;
BBIYUCIISITh 3HAYCHUS] YHCIOBBIX U OYKBEHHBIX BBIPAKCHHH, OCYIIECTBISISI HEOOXOIMMBIS
MOJICTAHOBKH M TTpe0Opa3oBaHUS;

UCNnO1b306amMb NPUOOPEMeHHble 3HAHUA U YMEHUA 8 NPAKMUYECKOU OeamenbHoCmu u
ROGCEOHEBHOIL JCU3HU OJIA:

MPaKTUYECKUX pacdyeToB 1o (opMyliaMm, BKIIOYas (OPMYIBI, COJIEpKaIlUe CTEICHH,
paarKabl, Jorapu(GMbl U1 TPUTOHOMETPUYECKUE PYHKITHH .

YPABHEHHUA 1 HEPABEHCTBA

ymembp

pemarb paluOHaJIbHEIE, IIPOCTENIINE UPPALMOHAIIBHEIE, IIOKa3aTeNbHBIE,
aorapu(MUYEcKre, TPUTOHOMETPUYECKIE YPAaBHEHHS M HEPABEHCTBA, X CUCTEMBI;
COCTaBJISITh YPaBHEHUS U HEPABEHCTBA I10 YCIOBHIO 33/]1a4H;

M CIOJIB30BATh IS MPUOJIMKEHHOT'0 PEIICHU sl ypaBHEHUH U HEpaBeHCTB rpaduyeckuii MeTos;
n300paxarh Ha KOOPJMHATHOM MJIOCKOCTH MHOKECTBA PELICHUH MPOCTEHINX YpaBHEHUN U
UX CUCTEM;

UCROIb306amMb NPUOOPEMEHHbIEe 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0esAmel1bHOCHmU U
NOBCEOHEEHOIL HCUHU OTIA:

MOCTPOCHUS U UCCIIEIOBAHUS TPOCTEUIINX MATEMAaTHYECKUX MOJIETICH .

OYHKLUUU U TPAOUKHU

ymemov

OIPEENATh 3HaUeHHUE PYHKI[MHU 10 3HAYEHHI0 apryMEeHTa IIPH PA3IMYHBIX clloco0ax 3a/1aHus
dyHKkumm;

CTPOUTH rpadM KU U3yYEHHBIX QYHKIHI;



OIMCBIBATH 1O TpauKy M B MPOCTEHIIMX Cilydasx 1o (opMyiie IOBEJCHHUE U CBOMCTBA
(byHKIMH, HaX0AUTH 10 IrpaduKy GYHKIIUN HauOOJIbIINE U HAUMEHBIINE 3HAYCHHU S

penIaTh ypaBHEHUS, IPOCTEHUIINE CUCTEMbl YPaBHEHHH, HCIIOJIB3Ys CBOMCTBA QYHKINN U UX
rpaduKoB;

UCNONB306AMb NPUOOPEMEHHbIe 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eAmenbHOCmU U
NOBCEOHEGHOIL HCUHU OTIA:

OIMCaHMSI C TOMOIIBIO (PYHKIINH pa3INIHbBIX 3aBUCUMOCTEH, TPEACTABICHHUS MX I'PaHUECKH,
WHTEPIpETaluy I'pauKOB.

HAYAJA MATEMATHUYECKOI'O AHAJIM3A

ymemsp

BBIYUCIISITh MPOU3BOJHBIE M TEPBOOOPA3HBIC JJIEMEHTAapHBIX (DYHKIUH, HCIONB3Ys
CIIpaBOYHBIE MATEPHAITHI;

MCCIeIOBaTh B MPOCTEHIINX CiTydasix QyHKIIUU HAa MOHOTOHHOCTh, HAXOAUTHh HAUOOIIBIINE 1
HaWMEHBINE 3Ha4YeHHs (YHKIUA, CTPOUTh TpaduKd MHOTOUICHOB U IMPOCTEHIINX
parmoHaNbHBIX QYHKIIUH C UCIIOJIb30BAHHUEM alllapaTa MaTeMaTHYeCKOT0 aHAIIN3a,
BBIUUCIIATH B MPOCTEUIIINX Cydasx IO C UCIIOIB30BAHUEM ITEPBOOOPA3HOI;
UCNnOIb306amMb NPUOOPEMeHHble 3HAHUA U YMEHUA 8 NPAKMUYECKOU OeamenbHoCmu u
NO6CECOHEBHOIL JHCU3HU OJIA:

pelIeHus MPUKIAIHbIX 33724, B TOM YHCJIE€ COLHAIbHO-I)KOHOMHYECKHX Ha HAauOOJbIINE U
HaMMEHbIINE 3HAUYCHH.

T'EOMETPUS

ymembo

pacrio3HaBaTh Ha YepTekax M MOJEISX IPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH TPEXMEPHBIE
O00BEKTHI C UX OMUCAHUIMU, U300pKEHUSIMH;

ONHCHIBATh B3aUMHOE PpACIOJOXKEHHE TMPSAMBIX M IUIOCKOCTEH B  TPOCTPAHCTBE,
apryMEeHTHPOBATh CBOU CYKJIEHUsS 00 TOM PaCIOIOKEHUH;

AQHAJIM3UPOBATH B TPOCTEUIIHX CITyYasX B3aMMHOE PACIIONIOKEHIE OOBEKTOB B IIPOCTPAHCTBE;
M300paxaTb OCHOBHbIE MHOTOTPAaHHUKH U KPYTJIbIE TeJa; BBIMOIHATH YEPTEKHU MO YCIOBHUSM
3ajay;

CTPOUTH MPOCTEHIINE CeUeHUS KyOa, MPU3MBbl, TUPAMHU/IBI;

pemary IMIaHNMETPHYECKHE U MPOCTEHIINE CTEPEOMETPUUYECKHE 3aJadi Ha HaXOXKICHHE
reOMETPUYECKUX BEIMYUH (JUTMH, YTIIO0B, IIIOMIAei, 00beMOB);

WCIOJIb30BaTh MpPH PEIICHUH CTEPEOMETPUUYECKHX 33/a4 IUIAaHMMETpUUYeCKue (aKThl H
METO/IBI;

MPOBOMTH JOKA3aTEIbHBIE PACCYKACHUS B X0/I€ PEIICHUS 3a/1a4;

UCROIb306amMb NPUOOPEemeHHble 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0esAmenbHOCHmU U
NO6CEOHEeBHOIl HCUZHU OJIA:

uccienoBaHusi (MOIENUPOBAHUSI) HECIOXKHBIX MPAKTUYECKUX CHTyallui Ha OCHOBE
U3y4eHHBIX (JOpMy U CBOICTB QUTYD;

BBIYHCIIEHUS] 00BEMOB U TUIOUIAIC MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TE MPU PELICHUH
MPaKTHYECKUX 3a/1a4, MCIOJIb3Ys NP HEOOXOIUMOCTH CHPABOYHHKU M BBIYUCIUTEIbHBIC
yCTpOICTBA.

JJIEMEHTbBI KOMBHUHATOPHUKM, CTATUCTHUKH n TEOPUU

BEPOSITHOCTEM

ymemo
pemiath mpocTedie KOMOWHATOpHBIE 3a7ayd METOJOM Iepebopa, a TaKxke C



HCII0JIb30BAaHU €M U3BECTHBIX (POPMYIT;

- BBIYUCIISITh B MPOCTEHINMX CIydasX BEPOSTHOCTH COOBITUH Ha OCHOBE MOJCYETa YHCia
HCXOJOB;
UCNnO1b306aMb NPUOOPEMeHHble 3HAHUA U YMEHUA 8 NPAKMUYECKOU OeamenbHoCmu u
HO6CEOHEBHOIL JHCU3HU OJIA:

- aHaJIM3a PEATbHBIX YUCIOBBIX JAHHBIX, TPEICTABICHHBIX B BHJIC TUArPaMM, TpaduKOB;

- aHaju3a WHGOPMAIIMHU CTATUCTHYECKOTO XapaKTepa.

MOPAJOK, ®OPMA U A3bIK ITPOBEJAEHUS BCTYIIUTEJBHOI'O
HNCIIBITAHUA
BerynuTensHoe uCnbITaHUE IO MaTEMaTHKE IPOBOAUTCS B ()OPME TECTUPOBAHUSI C BEIOOPOM
BapuaHTa oTBeTa. TecT cocTtout n3 20 3a1aHU ¢ KPaTKUM OTBETOM.
BcerynurenbHoe HcTIbITaHHE TPOBOAUTCS HA PYCCKOM SI3bIKE.

MHNPOAOJIKUTEJBHOCTD BCTYIIMTEJBHOI'O UCIIBITAHUSA
[1pooIKUTENBHOCTD BCTYITUTEIBHOT O UCIIBITAHUS COCTABIIAET 60 MUHYT.

IIKAJIA OHEHUBAHUS
I[Ipu mnpueme Ha oOydYeHHWE IO TMporpamMmaM OakajgaBpwaTa pe3yJabTaThl KaXKJIOTo
BCTYNMUTEIBHOTO HCIBITAHUS, TPOBOAUMOTO AKageMHEH CaMOCTOSTENBHO, OIEHUBAIOTCS IO
cTo0aUILHON HIKAJIE.

KosimyecTBO nmpaBU/IbHBIX OTBETOB
PesysibTaT B 6as/1ax = — * 100
KosimyecTBO 3a/laHUN TecTa

rie

Pesynmprar B Oamaax — pe3yiabTaT BCTYIMHTEIBHOIO HCIBITAHUS IMOCTyHAKoIEro (1o
cTOOAUIBHOM IIIKAJIE).

KonuuecTBO MpaBHIIBHBIX OTBETOB — KOJHYECTBO IMPABHIIBHBIX OTBETOB, JaHHBIX

IMOCTyarOmyM IMPH BBITIOJTHCHU U 3aI[aHI/II71 TCCTA.

KommuecTBo Sa,HaHI/Iﬁ TECTa — KOJIHMYCCTBO SaﬂaHHﬁ, KOTOpOC HeO6XOI[I/IMO BBITIOJIHHUTD
nmocrynmaromemMy BO BpEMs BCTYINHUTCIBHOIO MCHOBITAHUA B COOTBCTCTBHH C HpOFpaMMOﬁ
BCTYIIUTCIIbHOI'O UCIIBITAHU .

MuHuManpHO€ KOJIMYECTBO OamioB, MOATBEPXKIAIOIIEEe YCHEIIHOE MPOXOXKICHUE
BCTYMUTEIBHOTO UCIIBITAHUSI, ONIPEACIIAeTCS JOKaIbHBIM akToM Akanemuu ([Ipukas o yTBepxkaeHun
NepeyHs BCTYMUTEIbHBIX UCIBITAHUI C YKa3aHUEM MPUOPUTETHOCTH BCTYMHUTEIBHBIX UCIBITAHUI
MpU PAHXKUPOBAHUU CIHUCKOB MOCTYMNAIOIUX; MUHHUMAIBHOTO M MaKCHUMaJIbHOTO KOJMYECTBA
0amioB; uHpoOpManuu o0 (QopMax MPOBEACHHUS BCTYMHUTENbHBIX HUCHBITAHUN, MPOBOAUMBIX
AxazeMue caMOCTOSTENBHO)
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