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ITPOI'PAMMA BCTYIIUTEJBHOI'O UCIIBITAHUS
I1IO OBIIIEOBPA3OBATEJIBHOMY HNPEJIMETY
«MATEMATHUKA»

HporpaMMa BCTYIHUTCIIBHOI'O HCIIBITAHUA 110 MAaTCMAaTHUKE pa3pa60TaHa JULA ITOCTYIIArOIIH X,

HMMCIOIINX OCHOBAHUSA IJIA MPOXOXKICHUS BCTYIIHTEIIBHOI'O UCIILITAHUS B Tpa,Z[HHHOHHOﬁ (bopMe — B
(bopMe BCTYIIUTCIJIBHOT'O UCIIBITAHU S, IPOBOIUMOIO AkaneMuei caMOCTOSITENBHO.

HporpaMMa II0 MaTrTC€MaTHKE COCTaBJIEHA Ha OCHOBE (beﬂepaanoro roCy1apCTBECHHOI' O

00pa30BaTEeNBbHOrO CTaHIAPTa CPEIHEro OOIIEro 00pa3oBaHusl.

HporpaMMa KOHKPETU3UPYET COACPIKAHHUE NPECIMETHBIX TEM O6pa3OBaTCJ'IBHOl"O CTangapra

H BBIIIOJIHACT IBC OCHOBHBIC (bYHKI_II/II/IZ

Hngpopmayuonno-memoouuecxkas QyHkyus IIO3BOJISIET BCEM yYaCTHHUKAM
00pa3oBaTeILHOro Ipolecca IONYYHTh IIPEACTABIEHHE O LENIX, COACPIKAHHH, OOIIeH
crparerud oOy4eHHs, BOCIUTAHHS M PAa3BUTHS YUALIUXCS CPENCTBAMU JAHHOTO Y4eOHOTO
IIpeaMeTa.

Op2anu3ayuonHO-NAGHUPYIOWAA  (YYHKYUA  TIPENYCMATPUBAET  BBHIAEJICHHE JTAIlOB
00y4eHms, CTPYKTYpPUPOBaHHE y4eOHOro Marepuana, ONpEIeNIeHHe €ro KauyeCTBEHHBIX
XapaKTEePUCTHK Ha KAXKIOM U3 DTAIIOB.

O0mas xapaKkTepUCTHKA Y4eOHOr0 MpeaMera
Ilpn M3ydyeHHM MaTeMaTHKH Ha 06a30BOM YPOBHE IIPOJOJDKAIOTCS ¥ IONYYaroT Pa3BUTHUE

COIepXKATENIbHBIE JIMHUM: «Anredpa», «YpaBHEHHS W HepaBeHCTBa», «DyHkuum», «Hagana
MaTeMaTHIECKOro aHanusay, «I'eomerpus», «OJ1eMeHTbl KOMOMHATOPUKH, TEOPUH BEPOSTHOCTEI,
CTAQTUCTUKKM U JIOTHKH». B paMKaxX ykazaHHBIX COAEPXKATENbHBIX JIMHUH PEIIaroTCs CIEMYIOLIUe
3a1a4n:

CHCTeMATH3alUs CBEICHUHM O YMCIIaX; M3yYEHHE HOBBIX BHJIOB YHCJIOBBIX BBIPRKCHHU M
¢opmyn; coBepIIEHCTBOBaHME NPAKTHYECKUX HABBIKOB M BBIYHCIUTENBHOM KyIBTYpEL,
paCIIMPEHHEe W COBEPIICHCTBOBAHUE aJreOpandecKoro ammapara, c(GpOpMHPOBaHHOTO B
OCHOBHOM IIIKOJIE€, X €r0 NPHUMEHEHHE K PEIICHHI0 MaTeMaTHYECKUX U HEMAaTeMaTHYECKUX
3anay;

pacllMpeHre M CHCTeMaTH3alus OOLMX CBEACHHH O (YHKIMIX, IOMOJHEHHE Kjacca
U3y4acMbIX (DYHKIUH, WITIOCTpanus WIHMPOTHI MPUMEHEHHS (GYHKIMN I ONHCAHHSI H
U3yUYEHHSI peasIbHBIX 3aBUCHMOCTEH;

U3YYEHHE CBOMCTB IIPOCTPAHCTBEHHBIX Tel, (OpMHpOBaHHE YMEHHS MPHMEHSTH
IIOJIyYEHHBIE 3HAHUS JJIS PEIICHUS MPAKTHUSCKUX 3a/1ay;

pasBUTHE MPENCTABIEHHH O  BEPOATHOCTHO-CTATHCTHUECKHX  3aKOHOMEPHOCTSX B
OKPY’KafOLIEM MHUPE, COBEPIICHCTBOBAHUE MHTEIUICKTYaJIbHBIX U PEYEBBIX YMEHHH ITyTEM
oOoraleHus: MaTeMaTHYECKOTO SI3BIKA, PA3BUTHS JIOTHUSCKOTO MBILIUICHUS;

3HAKOMCTBO C OCHOBHBIMHU HJICSIMU M METOJAMHU MaTeMaTHUECKOro aHaJIu3a.

IIpoBepsiemble yMeHMsI, HABBIKU U CIOCO0OBI 1eSITEJIbHOCTH MOCTYMAIOLIEro:

Ha BcTynuTenbHOM HCIIBITaHUM 0 MaTEMATHKE IOCTYIIAIOLIHHA JOIDKEH YMETh:

Ymemo evtnonnamo eviuucnenus u npeodpazoseanusn

BBIIIOJIHATh apu(MeTuyeckue JeHCTBHUS, codYeTass YCTHBIE M ITHCbMEHHBIC IPHEMEI,
HaXOJUTh 3HAYCHHUST KOPHS HaTypaJIbHOU CTEICHH, CTEIIEHH C PallHOHAIBHEIM II0Ka3aTelleM,
norapupma;

BBIYUCIISIT 3HAYEHUS YUCJIOBBIX M OYKBEHHBIX BBIPQXKCHHH, OCYINECTBIISAS HEOOXOIUMBIE
IIOJICTAHOBKH ¥ MPeoOpa3oBaHus;

IPOBOJUTH IO H3BECTHBIM (opMyJiaM H IpaBWiaM IpeoOpa3oBaHus OyKBEHHBIX




BBEIP@KEHUH, BKIIFOYAOIIMX CTEICHH, PANUKaNbl, JIOTapHOMBI M TPHIOHOMETPHYECKHE
GyHKIHH.

Ymemp pewwamo ypasnenua u nepagencmea

peliaTh panuOHANBHBIE, WpPpAllMOHANbHBIE, II0KA3aTEIbHbIE, TPUIOHOMETPUYECKHE U
JOrapuQMUUECKUE YPABHEHHUS, X CHCTEMBI,

pelIaTh YpaBHEHHsI, TIPOCTEMIINe CHCTEMBI YPaBHEHHUH, HCIIOJIB3Ys CBOMCTBA (DyHKIMH M HX
rpadMKOB; HCIIOJIB30BaTh I IPUOIMIKEHHOIO PEIIEHUS YPaBHCHHH U HEPaBCHCTB
rpaQUecKuil METON;

pelarTh palroHaTbHBIE, TI0Ka3aTeNbHbIe U Iorapu(hMUIECKHE HEPABEHCTBA, X CHCTEMEL
Ymemo evinonname oeiicmeus c pynkyuamu

ONpeNeNaTh 3HaueHWe (QYHKIMH 10 3HAYEHHWIO apryMeHTa IIPH pa3H4HBIX CHOco0ax
3ajanms (DYHKIUH, OIKCHIBATE 0 rpaduKy MoBeAeHHEe U CBOMCTBA (DYHKITMH, HAXOJUTH 110
rpaduky (QyHKIUH HauOOJbIllee ¥ HAWMEHbIIEe 3HAYCHUs; CTPOUTh IPapUKU HU3yIEeHHBIX
GyHKIHH;

BBIYUCIIATE IIPOU3BOIHEIE U TIEPBOOOPa3HBIE IIEMEHTAPHBIX (QYHKIIMI;

HCCIIENIOBATh B NPOCTENIINX Cliydask GYHKIUK Ha MOHOTOHHOCTD, HAXOIUTh HAHOObIIEE U
HaMMEHbIIee 3HAUCHUS (DyHKIIUH.

Ymemo evinonnamo Oeiicmeus c 2eomempuuecKumu uzypamu, KOOpOuHamamu u

6eKmopamu

pelnaTh IUIAHMMETPUYECKHEe 3aJa4il Ha HaXOXICHHE TI€OMETPHYECKUX BEJUYUH (JIHH,
yIJIOB, IUIOLIAEH);

pemiath MPOCTEHIINE CTEPEeOMETPHYECKHE 3a]ayd Ha HaXOXICHHE TICOMETPUYCCKUX
BEIMYMH (IUIFH, YIJIOB, IUIOIA/eH, 00BEMOB);

HCIIONB30BaTh HPH PEIIEHHH CTEPEOMETPHYECKUX 3a]ad ILUIAHMMETPUYECKUE (BaKThl H
METO/IEI;

OIIPEIENATH KOOPAUHATE! TOUKH; IPOBOJUTE OIEPAIIUH Ha{ BEKTOPaMHU, BBIYUCIIATS JIHHY U
KOOPAUHATH! BEKTOPA, YTOJ MEXKIY BEKTOPAMH.

Ymems cmpoumb u uccnedosamsy npocmeiiuiue MamemMamuiecKue mooenu
MOJEIUPOBaTh pEAIbHBIE CUTYallUd HAa s3bIKE aireOpbl, COCTAaBISTH YPaBHCHUS U
HEPABEHCTBA 0 YCJIOBHUIO 3a/layd; MCCIENO0BATh MIOCTPOCHHBIC MOJCIH C HCIOJIL30BAHUEM
ammapara anreOpsl;

MOJIEJMPOBaTh pPEabHBIE CHTYallMM Ha A3BIKE IEOMCTPUH, HCCICIOBATh IOCTPOCHHEIE
MOJIENI C HCIOJH30BAHHEM TE€OMETPHYECKMX MOHATHM M TEOpeM, ammapara anreOpsl;
pelIaTh NPaKTHYESCKUE 3a11aUHt, CBI3aHHbIE C HAXO)KICHIHEM reOMETPUIECKUX BEIUYMH;
IPOBOJIUTH JIOKa3aTebHbIE PACCY)KICHMS IIPH PEIICHHH 3aad, OLEHHBATH JIOTHYECKYIO
IPABUIIBHOCTD PAacCy XACHHH, PaCO3HABATH JIOTHICCKH HEKOPPEKTHBIE PACCYKACHHS,
MOJIENMpPOBATh pEAIbHbIE CHTYallMH Ha S3bIKE TEOPHH BEPOSTHOCTCH M CTaTUCTHKH,
BBIYMCIIATE B IPOCTEHIINX CIIydasX BEPOATHOCTH COOBITHH.

YMemv ucnonv3oeamv npuobpemeHHvle 3HAHUA U YMEHUA 6 HPAKMUYECKOU

0esmeJIbHOCIU U NOBCEOHEBHOU JHCUHU

aHAIM3UPOBATh PeallbHble YNUCIOBBIC NAaHHBIE, HHPOPMAIMIO CTATUCTUYCCKOTO XapaKTepa,
OCYILIECTBIIATH MPAKTHIECKHE PaCIeTH! 10 (POpMyIIaM; IONb30BATHCS OLEHKON U IPUKUIKOH
IpH IPAKTUISCKUX pacyeTax;

OIKCHIBATh C IIOMOIIBIO (DYHKIMH pa3MyYHbIe PealbHBIE 3aBUCHMOCTH MEXAY BEIHIMHAMU
¥ HHTEPIPETHPOBATh MX rpaduKy; U3BICKATh HHQOPMAIIUIO, IPEACTABICHHYIO B TabIHIaX,
Ha uarpamMax, rpagHkax;

pellaTh IPUKTATHBIE 33/[@9H, B TOM UHCIC COIHUATBHO-OKOHOMUYECKOTO ¥ (HU3MYECKOTO
XapaKTepa, Ha HAWOONbIIME M HAMMEHLbIIME 3HAUCHMS, HA HAXOXICHHE CKOPOCTA M
YCKOPEHHS.




Pe3ynabTaThl 00yueHus

PesynbraThl 00y4YeHHs MpencTaBieHbl B TpeOOBaHUAX K YPOBHIO HOATOTOBKH W 33JaiOT
CHUCTEMY MTOT'OBBIX PE3YJIBTATOB O6y‘{eHI/I$I, KOTOPBIX MOOJDKHBI ITOCTUIaTb BCE YYaIIHUCCA,
OKAHUMBAIOLIYE OCHOBHYIO IIKOJNY, - JOCTHXXEHHE KOTOPBIX SIBISETCS 00S3aTeFHBIM YCIOBHEM
IOJIOXKUTEIbHOW — aTTeCTallid YYEHWKa 3a Kype OCHOBHOM INKOJBL OTH TpeOOBaHHUS
CTPYKTYPHPOBAHBI II0 TPEM KOMIIOHEHTAM: «3HAMb/NOHUMAMDb), «YMEMmby, «UCHONb306AMb
npuobpemeHHble 3HAHUA U YMEHUA 8 NPAKMUYECKOIl 0eAMeNbHOCIU U NOBCEOHEBHOTL HCUZHU.
[Ipu >TOM TOC/IETHHE JBE KOMIIOHEHTHI INPEICTABICHBI OTHAEIBHO IO KaXKAOMy M3 Da3JIeiioB,
CONEPIKAHMUSL.

OuepueHHbIE CTAHIAPTOM PaMKHU COJEpP KaHHsI ¥ TpeOOBaHUH OPHEHTHUPOBAHBI HA Pa3BHTHUE
YUalIUXCsl U HE JTOIDKHEBI IPETIITCTBOBATH HOCTIDKEHUIO 00JIee BBICOKUX YPOBHEH.

OCHOBHOE COIJEPXAHUE
Kon Kon DJ1eMeHTBI COePIKAHMS, IPOBepPsieMble 3aJaHUSIMH YK3aMeHAIIHOHH O
pa3ge | 3JeMeHTa paboTe
Ja
1 AJIT'EBPA
1.1 Yucaa, KOPHU M CTENEHU
1.1.1 Perrenue 3amad ¢ UCIOJIb30BAHUEM CBOMCTB UMCEI M CUCTEM CUHUCIICHUS,
JIEIUMOCTH, JIOJICH ¥ 9acTell, IIPOLIEHTOB, MOJYJIEeH uncen
1.1.2 Perrenue 3a1a4 ¢ UCIOJIE30BAaHHEM CBOWCTB CTEIIEHEH U KOPHEH.
CreneHpb ¢ IEHCTBUTENBHBIM IIOKA3aTeJIEM, CBOWCTBA CTEIICHH
1.1.3 Perrenue 3a1a4 ¢ MCIOJIb30BAHHEM CBOWCTB YHCEN U CHCTEM CUMCIICHUS,
JICIIMMOCTH, JIOJICH ¥ YacTei, MpOIEeHTOB, MOAYJIEH uucel
1.14 Perenue 3a1a4 ¢ UCIOJIb30BAaHUEM CBOMCTB CTEIIEHEH M KOPHEH.
CremneHb ¢ IeWCTBUTENBHBIM [10Ka3aTeNIEM, CBONCTBA CTEIICHH
1.1.5 Perrenue 3a1a4 ¢ MCIOJIB30BaHHEM CBOMCTB CTEIIEHEH M KOPHEH
1.1.6 Pemienue 3aga4 ¢ UCIIOJIE30BAHUEM CBOMCTB CTEIIEHEN U KOPHEH.
CreneHb ¢ AeHCTBUTEIHHBIM [T0Ka3aTeNIeM, CBOMCTBA CTEIIEHH
1.2 OCHOBBI TPHUT'OHOMETPHUH
1.2.1 CuHyc, KOCHHYC, TAHT'€HC, KOTAHT€HC IIPOU3BOJIBHOIO yIila
1.2.2 Panuannas Mepa yria, TPUrOHOMETPHUYECKask OKPYXKHOCTh
L.2.3 Tpuronomerpudeckue GYHKIMH YHUCEI U YIIIOB
1.2.4 Panmuannas Mepa yriia, TPUrOHOMETPHAYECKAS OKPYKHOCTb.
Tpuronomerpruueckue GYHKIUU YUCEI U YIIIOB
1.2.5 @opMyIIBI IPUBEACHHUS, CIIOKEHHSI TPUTOHOMETPUIECKHX (QyHKIHH,
1.2.6 (bopMyJIbI IBOMHOIO U IIOJIOBUHHOI'O apryMEHTa
12:]
1.3 Jlorapugmsl
1.3.1 Jlorapudm, cBoiicTBa orapudma
1.3.2
1.3.3 JlecATHYHBIA M HATYpPaJIbHBIN JIOrapupM
14 IIpeoGpa3zoBaHus BbIPAKEHHI
1.4.1 Permrenye 3amad ¢ UCIIOIL30BAHUEM CBOMCTB YHCEI M CUCTEM CUUCIICHU,
JIIEIMMOCTH, J0JIeil U yacTel, IPOIEHTOB, MOAYJIEH YHCEll
1.4.2 Penrenne 3a7a4 ¢ MCIIOJIH30BaHUEM CBOMCTB YMCEJ U CUCTEM CUUCIICHHS,
143 JIETAMOCTH, JI0JIeil U yacTel, MPOIEHTOB, MOAYJIEH YHUCEIL.
Pemenye 3a1a4 ¢ MCIOJIB30BAaHUEM CBOWCTB CTEIICHEH U KOpHEH
1.4.4 PanwanHas mepa yria, TPUrOHOMETPUYECKas OKPYXKHOCTb.




TpuronoMerpudeckie GyHKIHE YUCET U YII0B. DOPMYIIBI IPUBENCHHU,
CIIO’KEHHS TPUTOHOMETPUIECKUX (DYHKIHH, (OPMYIIBI JBOKHOTO U
TI0JIOBMHHOTO aprymenTa. IIpeoOpa3oBanue CyMMBI, Pa3HOCTH B
IPOU3BEIEHIE TPUTOHOMETPUYECKUX (YHKIIHH, B Hao60poT

1.4.5 ITpeoGpa3oBanue TOrapu(PMHUYECKUX BHIPAKEHHI
1.4.6 Moaynb yucna 1 ero CBOMCTBa
2 YPABHEHUS U HEPABEHCTBA
2.1 YpaBHeHUs!
2l . 1 Pemienue 3ama4 ¢ MCIOJIH30BAaHUEM CBOMCTB CTENIEHEN M KOPHEH,
MHOTO4JIEHOB, IIPE0OPa30BaHU MHOTOWICHOB M APOOHO-palliOHATBbHBIX
BBIPKEHUN
2.1.4 Tpuronomerpudeckue ypaBHEHU.
OIHOPOHbIE TPUTOHOMETPHUECKHE YPABHEHHUS
2.1.5 ITpocTeiimue moka3aTeabHbIE ypaBHEHMS M HEPAaBEHCTBA
2.1.6 Jlorapudmuyeckue ypaBHEHHs U HCPaBCHCTBA
2.1.7 PenteHue 3a1a4 Ha ABMKEHHUE H COBMECTHYIO pabOTy, CMECH M CILIABEI C
2.1.8 [IOMOIIBIO TMHERHBIX, KBaIPATHBIX U APOOHO-PAllMOHATBHBIX YPaBHCHHM
2:1.2 U UX CHUCTEM
2.1.10 ['papuueckoe pelieHue ypaBHEHUH U HEPABCHCTB
2.1.11
2.1.12 Perrenue 3amad Ha ABMXKEHHME M COBMECTHYIO pabOTy, CMECH U CIUIABEHI C
TIOMOIIBIO JTMHEHHBIX, KBaIPATHBIX U IPOOHO-PAlMOHANIBHBIX YPAaBHEHHH U
UX CHCTEM.
Pemenue 3a1a4 ¢ IOMOIIBIO YHCIIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB
C ONHOW TWEPEMEHHOW, C MPUMCHEHHEM M300paKEHHS YHCIIOBBIX
TIPOMEXYTKOB. PellieHue 3aad ¢ HCIOIb30BAHUEM YHCIIOBBIX (YHKIMH 1 HX
rpaduKoB
2.2 HepaBencrBa
2.2.1 Pemrenue 3a1a4 ¢ IOMOIIBIO YHCIOBBIX HEPABEHCTB M CHCTEM HEPABCHCTB C
2.2:2 OJIHOM MEPEMEHHOM, C IPUMEHEHUEM H300PaKEHHS YUCIIOBBIX IIPOMEKYTKOB
2.2.3 [Tpocreiime noKa3aTelbHbIE YPAaBHEHNS H HEPABSHCTBA
224 Jlorapumudeckre ypaBHEHUS] U HEPABCHCTBA
2.2.5 Pemenye 3a1a4 ¢ IOMOIIBIO YHCJIOBBIX HEPABEHCTB M CHCTEM HEPaBEHCTB C
2.2.6 OJIHOM IEPEMEHHOM, C TPUMEHEHUEM H300PaKEHHS YUCIIOBBIX IIPOMEXKYTKOB
2.2.7 Vcronp30BaHie HEPABEHCTB M CHCTEM HEPABEHCTB € OIHON IEPEMEHHOM,
YHCIIOBBIX IIPOMEXYTKOB, HX OOBEIMHEHNH M IEPECCUCHUH
2.2.8 ['paduyeckie METOIBI PEILECHHUs YPaBHEHHUI 1 HEPABCHCTB
2.2.9 MeTo1 HUHTEPBAJIOB JIJIS PEICHHMS HEPAaBEHCTB
2.2.10 ['paduueckoe pelieHre ypaBHEHUH ¥ HEPABEHCTB
3 OYHKIIMN
3.1 Onpenenenue u rpaguk GyHKIHH
3.1.1 Pernenvie 3a1a4 ¢ UCIONb30BAHMEM YHCIOBBIX (QYHKIMH M MX rpadukoB
3.1.2
3.13
3.14 O6paTHBIE TPUrOHOMETpHYEeCKUe QYHKIMH, HX TIIABHBIC 3HAYCHHUS], CBOKCTBA U
rpapukn. Bsaumuo oOparable (yHkuum. I'pa@uxu B3auMHO OOpaTHBIX
yHKImiA
3.15 IIpeoGpasoBanust TpaduKoB (YHKIMA: CHBHT, YMHOXCHHE HA YHCIIO,
OTpaKEeHHE OTHOCUTEIHHO KOOP/IMHATHBIX OCeH
3.2 DJjieMeHTAPHOE HcCJIeloBaHue GyHKIMIA




3.2.1 Hymu QyHKumug, mpoMexyTKu 3HaKOIIOCTOSHCTBA, MOHOTOHHOCTD
3.2.2 YETHbIC U HEUETHDIE (DYHKIIHU
3.2.3 [lepromuueckue QYHKIMY U HAUMEHBIIHH IEPHOL
324 Pemenyie 3ama4y ¢ MCIOIb30BAHUEM YHCIIOBBIX (DYHKITHI U UX rpadHKoB
3.2.5 Touku skcTpeMyma (MakCEMyMa i MUHAMYMa)
3.2.6 HawuGosbinee 1 HanMeHbllee 3Ha4eHHE (QYHKIINU
3.3 OcCHOBHBIE dJIeMEeHTaApPHbIE (PYHKIMH
3.3:1 Vcmonp3oBanue CBOUCTB M Ipad)uKOB JIMHEHHBIX U KBAJPATUIHBIX (DYHKIIUH,
392 0OpaTHOM MPOMOPIHOHATHHOCTH
333
3.34 CrenenHas QyHKIWHs, €€ CBOIMCTBa U rpaduk
3.3.5 Tpuronomerpuyeckre GpyHKINHE YUCIOBOIO apryMeHTa y = sin X, Y = €0S X, ¥
=1tg X, y = ctg x. CBoiicTBa ¥ rpaKu TPUTOHOMETPHUYECKHUX (DYHKIHI
3.3.6 [MokazatenbHast QyHKIUS, €€ CBOUCTBA U IpaduK
3.3.7 Jlorapupmudeckas HyHKIusI, €€ CBOUCTBA U rpaduk
4 HAYAJIA MATEMATHYECKOI'O AHAJIM3A
4.1 IIpousBoaHasn
4.1.1 IIpousBoanas (yHKIME B TOUYKe. 'eoMeTpuuecKuil U (DH3HMYECKHH CMBICI
IIPOU3BOIHOM
4.1.2 ['eomeTpryeckuii 1 GU3UIECKHHA CMBICII IIPOU3BOJHOM
4.13 KacarenpHas k rpadhuky QyHKIUAHN
4.14 IMpaBwna quddepeHIpoBAHIS
4.1.5 [Tpou3BoOAHbBIE 37IEMEHTAPHBIX (YHKIHH
4.1.6 Bropas mpom3BoiHast, €€ reoOMeTpUUECKIi U QH3UIECKU CMBICIT
4.2 HccnenoBanue GyHKIun
4.2.1 VccnenoBanue 2eMEHTAPHbBIX (YHKIMI Ha TOUKM SKCTpEeMyMa, HanOobIIee
422 M HauMEHBIIEE 3HA4YEeHWe C TOMOINBIO Ipou3BoAHOH. IIpuMenenue
IPOM3BOIHOM Y PELIEHHH 3a1aY
4.3 IlepBooOpa3Hasi M HHTErpaJl
4.3.1 ITepBoOGpa3HbIe HIEMEHTAPHBIX (yHKIIH
43.2 Brruncienue uromaneil miockux ¢Guryp “ oOBEMOB Tel BpallleHUS C
TIOMOIIIBIO UHTErpaja
5 T'EOMETPUSI
5.1 IlnanumeTpust
5.1.1 Pemenye 3a1a4 ¢ KCIIOJIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOLICHUH B
IPSMOYTOJIFHBIX TPEYTOJIBHUKAX
5.1.2 Permnenue 3a7a4 ¢ UCIONBE30BAHUEM TEOPEM O TPEYTOJBHHUKAX, COOTHOIIEHUH B
IPAMOYTOJIBHBIX TPEYTOIBHUKAX, (HAKTOB, CBA3AHHBIX C YETHIPEXYTOIbHUKAMHU
5.13 Tpanenus
5.14 Perenve 3ana4 ¢ UCIOIB30BaHUEM (PAKTOB, CBA3AHHBIX C OKPYXHOCTSAMH
5.1.5
5.1.6 Pemenue 3a1a4 ¢ MprMEHEHUEM CBOMCTB (DUIYp Ha INIOCKOCTH
37 Perenue 3a1a4 ¢ IpEMEHEHHEM CBOMCTB (PUTYp Ha INIOCKOCTH.
Pelenue 3a/1a4 ¢ MCIIOJIE30BaHUEM (DAKTOB, CBI3AHHBIX C OKPY)KHOCTSIMH
5.2 IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

5.2.1 TeopeMbl O NapaUIEALHOCTH INpPSIMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE.
CKpeIIMBaIOIIHECs IPSAMBIC B IPOCTPAHCTBE
3.2.2 TeopeMBI 0 MapaUIeIPHOCTH IPSMBIX M INIOCKOCTEH B IPOCTPaHCTBE
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ITepreHUKYISPHOCTD IPAMOM H INIOCKOCTH.
Teopema o TpEx IepIeH UKy IIpax

5.2.5 [leprieH UKy IAPHBIE IIIOCKOCTH
5.2.6 IapamienbHOE MPOEKTUPOBAHUE M H300paKeHue Puryp
53 MHoOrorpaHHUKH
53.1 [Tpuzma
532 [Tapaymenenumnen,. CpoiicTBa HapaJUIeTIeIUIeIa. [TpssMOyTONBHBINA
TapaJuIeNIeIHIIE X
5.3.3 TTupamuzia. Bupr nupamu. DJeMEHTHI IPABAIHHON ITHPAMHUJIB]
53.4 [TocTpoerue ceueHu i MHOTOTPaHHAKOB METOZIOM CJICIIOB.
ITocTpoeHue ceveHni MHOTOTPaHHIKOB METOJIOM IIPOCKIHH
53.5 [TpaBUIBHBIE MHOIOTPAHHUKI
5.4 Tena ¥ NOBEPXHOCTH BpallleHHsT
54.1 Tena BpalleHus: WAIHHAP, KOHYC, Iap u chepa.
542 CeueHns LIUIHHAPA, KOHYCa U LIapa.
9.:4.3 Pa3péprKa HIIMHIpa U KOHyca
2.5 H3mepenne reoOMeTPHYECKHX BeJIMIUH
5.5.1 Pernierue 3ama4 ¢ UCIOIL30BaHAEM (DAKTOB, CBA3AHHBIX C OKPYKHOCTSIMH
552 VYIIIbI B IPOCTPAHCTBE
553 Pemrenue 3a1a4 Ha M3MEPEHKS Ha INIOCKOCTH, BBIYMCIICH)S VIMH U IUIOIIANCH
554 PaccTosHISA My Gurypamu B mpoctpascTse. OOLmi NepreHIUKYIAp ABYX
CKPEIIUBAIOIIMXCS IPAMBIX
555 Pemenue 3a1a4 Ha M3MEPEHHUs Ha IIOCKOCTH, BBIYMCIIEHUS JUIMH U IUIOLIAIeH
55.6 [Inomans cheps. [lnonans TOBEPXHOCTH IIHHAPA H KOHyCa
RN O6BEMBI MEHOrOrpaHHUKOB. OOBEMBI TEN BpAIICHUS]
5.6 KoopamHaThl M BEKTOPbI
5.6.1 BekTopbl ¥ KOOpAMHATEL
Perenue 3a1a4 ¢ IOMOIIBIO BEK TOPOB M KOOPAWHAT
5.6.2 DopMyJIa PacCTOSHHS MEKLY TOUKaMH. Y paBHEHHE ChepsI
5.6.3 Bexrops! 1 koopauHaTsl. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOPA Ha 1HMCII0
5.6.4 BekTopbl 1 KOOpAUHATEL
Permenue 3a1a4 ¢ OMOIIBIO BEK TOPOB M KOOpAUHAT
5.6.5 BexTophl 1 KOOPAUHATEI
5.6.6 BeKTopBI ¥ KOOpAUHATEL
Vron Mexay Bektopamu. CKasipHOE MPOU3BEACHUC
6 3JEMEHTHI KOMBUHATOPUKH, CTATUCTUKHA U TEOPUH
BEPOSITHOCTEHA
6.1 Dj1eMeHThl KOMOMHATOPHKH
6.1.1 Hcronp30Banue KOMOUHATOPUKHA
6.1.2 BHHOMHAIBHOE paclipeieNieHUe U €ro CBOMCTBA
6.2 DJ1eMEeHThI CTATHCTHKH
6.2.1 Hcmonp3oBanue TabJMIl ¥ JAarpaMM JJIsi IPeACTaBICHNS JaHHBIX
6.2.2 Pemenne 3ajad Ha NPUMEHEHHWE ONUCATENBHBIX XapaKTEPUCTHK HHCIOBBIX
HAOOpOB: CPEIHMX, HAHOONBIIEr0 ¥ HAUMEHBIIETO 3HAYCHI, pasMaxa,
JIWCIIEPCHH U CTaHJAPTHOIO OTKJIOHEHUS
6.3 DJ1eMEeHTbI TEOPHH BePOSITHOCTEM
6.3.1 BLIUpCIeHNE YacTOT U BEPOSTHOCTEH COOBITHIA
6.3.2 BrraucieHre  BeposATHOCTEH — He3aBHCHMBIX  coObrtuif.  Mcrmosb3osanue




(bopMyIIBI CIOXKEHHS BEPOSITHOCTEH, uarpamMm Diiepa, JepeBa BEPOSTHOCTEH,
dopmynst bepryu

TPEBOBAHUSA K YPOBHIO IIOAI'OTOBKH IIOCTYITAIOIINX

B PEIYIbTATE HU3YYCHHUI MAaTEMATHUKH YUYCHHUK JOJDKCH 3H(lmb/n0HlLM(lme

3HAYEHHE MaTeMaTHYECKOH HAayKH JUId PCHICHHA 3alad, BO3HHKAIOIIUX B TEOpHHU H
IPaKTHKE, IMHPOTY U B TO XK€ BPeMsI OIPAHUYCHHOCTh MPUMCHEHHUS MaTeMaTHUYECKHX
METOJIOB K aHAJIM3Y ¥ UCCIICIOBAHHUIO IIPOIIECCOB U SIBJICHUH B MIPHUPOJIE U OOIIECTBE;
3HAYEHHE TPAKTHKH U BOIIPOCOB, BO3HUKAIOUINX B CAMOM MaTeMaTHKe I (POPMUPOBAHKS U
pa3sBUTUA MaTeEMATUYECKOUA HayKH, HCTOPHUIO pPa3BUTHA IIOHATHUA 4YHCJIA, CO3OaHHA
MaTeMaTHYECKOTO aHaJIi3a, BOSHUKHOBEHUS M Pa3BUTHS [€OMETPHH;

YHUBEPCAJIBHBI  XapakTep 3aKOHOB JIOTMKM MAaTeMaTHUYeCKHX PpaCCYXXIEHUH, HuX
IIPUMEHHUMOCTB BO BCEX o6nacmx YeJIOBEYECKOH ACATCIIBHOCTH,

BEPOSTHOCTHBIN XapakTep pa3IMYHbIX IPOLIECCOB OKPYIKAIOIIETO MUpA.

AJITEBPA

yMemb:

BBIITOJIHATE apu(MeTHUYeCKue IEWCTBHUS, cOoYeTas YCTHbIE M IMCbMEHHBIE IIPHEMEI,
IIPUMEHEHUE BBIYMCIUTEIBHBIX YCTPOMCTB;, HAXOMUTh 3HAYCHHUS KOPHS HATYypabHOU
CTENeHH, CTENeHH C pPalMOHAIBHBIM I[TOKa3aTesieM, JIorapu(ma, HCHIONB3Ysl IpH
HEOOXOIUMOCTH BBIUHCIIUTENIBHBIC YCTPOMCTBA; MOJIB30BATHCS OLEHKOW M MPUKHIKOW MPH
IPaKTHYCCKHUX pacyerax;

IPOBOJWTH IO WU3BECTHBIM (opMmynaM U IpaBuiIaM IpeoOpa3oBaHUs OyKBEHHBIX
BBIPQ)KEHUHM, BKJIIOYAIONIMX CTEIEHH, PAIUKAIBL, JOTapu(pMbl H TPUTOHOMETPHUYECKHUE
bynxuun;

BBIYMCIIATH 3HAYEHHUS YUCIOBBIX M OYKBEHHBIX BBIPAKEHUH, OCYLIECTBIISAS HEOOXOAUMBIE
IIOJICTAHOBKH ¥ ITPE0Opa30BaHMUS;

UCROIb306AMb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeamenbHOCmu U
NOGCEOHEBHOU HCUZHU O1A:

IPaKTHYECKUX pacuyeToB Mo (opmynam, BKIOYas (OPMYIBI, COIEpXAIIKUe CTEIEHH,
pauKaibl, JOrapu(Mbl 1 TPUTOHOMETPHUYECKHE (DYyHKITHH.

YPABHEHUSI U HEPABEHCTBA

ymemo

perarhb paLroOHaIBHELE, IpocTenIIye HWppalrOHaJIbHEIE, [IOKa3aTelIbHEIE,
JorapuMUUECKUE, TPUTOHOMETPUUYECKHE YPAaBHEHHS U HEPABEHCTBA, HX CHCTEMEI,
COCTaBJISITh YPABHEHUS U HEPABEHCTBA 110 YCIOBHIO 3a/1a4H,

UCIIONB30BaTh IS MPUOJIDKCHHOTO pEIICHHUS YPaBHEHHH M HEPaBEHCTB TIpadHuecKHim
METO[I;

n300paXkaTh Ha KOOPIAMHATHOM INIOCKOCTH MHOKECTBA PEIIECHUH IPOCTEHIINX YPABHECHHM H
UX CUCTEM;

LCNOJ1b306AMb NPUOOPEMEHHbIe 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeIbHOCmU U
NOBCEOHEGHOU HCUZHU ONA:

IIOCTPOCHYSI U MCCIIEOBAHMUS IPOCTEHIINX MaTEMATUUECKUX MOJIETIEH.

OYHKIUU U TPAOUKHU
ymemo
ONpeeNaTh 3HaueHHWe (YHKIMA [0 3HAYCHHIO apryMeHTa IpH PasNHyHBIX CIOCobax

3amaHus (yHKITHH,




CTPOMTD rpaduKy H3yIeHHBIX QyHKIHH;

ONMCHIBATE 110 IpaQuKy W B MPOCTEMINHMX Ciydasx Ho (opmyse MOBEJEHHE U CBOMCTBA
()yHKIMH, HAXOUTH 110 TpaduKy GyHKIMK HAHOONBIIKE X HAUMEHDIINE 3HAYCHHS;

pelaTh ypaBHEHHsl, IPOCTEHIINE CHCTEMBI yPaBHEHUH, HCTIONb3ys CBOMCTBA QYHKIMHA U X
rpaduKoB;

UCHONL306aMb NPUOOPEMeHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMeIbHOCHU U
NO6CEOHEGHOUL HCUZHU OJIA:

ONMUCAHMWS C IOMOINBIO (YHKIMH pPa3IMYHBIX 3aBUCHUMOCTEH, IPEINCTABICHUS WX
rpaQuyecKu, HHTEPIPETALHH IPa(HKOB.

HAUAJIA MATEMATHYECKOI'O AHAJIN3A

ymemnp

BBIYUCISTH TPOM3BOAHBIE ¥ I[EpBOOOpasHBIE SNEMEHTApHBIX (QYHKIUH, HCIONB3Ys
CIIPaBOYHBIE MaTePHAIIBL;

JFICCIIEZIOBATh B IIPOCTEHINMX CIIyuasx HYHKIUHM HA MOHOTOHHOCTh, HAXOJUThH HAUOONIBIINE U
HAaHMEHbIINE 3HadeHus (YHKIMH, CTPOUTH Trpa@uUKd MHOTOWIEHOB M IMPOCTEHIINX
paLEOHANBHBIX (QYHKIUH C HCIIONB30BAHKUEM alapara MaTeMaTH4ecKoro aHalusa;
BBIYKCIITE B IPOCTERIIAX CIIydasX IUIOLAH C HCIOIb30BaHHEM IIEPBOOOPA3HO;
UCRONB306AMb NPUOOPEMEeHHbIe 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmenbHOCmU U
NO6CCOHEGHOU HCUZHU ONA:

pelleHus MPUKIATHBIX 33ad, B TOM YHCIE COLHATbHO-OKOHOMHYECKHX HA HanOOJIBIINE U
HauMeEHbIINE 3HAUCHUS.

TFEOMETPUSI

ymenp

pACIIO3HABATh HA YEPTEXaxX M MOJIENAX IIPOCTPAHCTBEHHBIC (OPMEL; COOTHOCATH
TpexXMepHbIE OOBEKTHI C X ONHCAHUAMHE, H300PKCHUIMH;

ONKCHIBATh B3aHMHOE pPACIOJOKEHHE IPAMBIX M IUIOCKOCTE# B  IPOCTPAHCTBE,
apTyMEHTHPOBATH CBOM CYXKIEHHS 00 9TOM PACIIOIOKEHHH;

aHANMM3UpOBaTh B IPOCTEHIINX Cly4yasx B3aMMHOE pacIIOJIOKEHHE 00BEKTOB B
IIPOCTPAHCTBE;

1306paXkaTh OCHOBHBIC MHOTOTPAHHHUKH M KPYTJIbIe TeJId; BBIIONHATE YEPTEXKHU 110 YCIOBUIM
3a]1a4;

CTPOHUTH MPOCTEHINNE CeUeHUs KyOa, IPH3MBI, TIPAMUIBIL;

pelaTh IUIAHMMETPUYECKHEe M IIPOCTEHIIME CTEPEOMETPUYECKHE 3aladd Ha HaXOX/ICHHC
reOMETPHYECKHX BENIMYMH (JUIMH, YITIOB, IIONIaned, 006eMOB);

HCIIOJIB30BaTh IPH PELICHHH CTEPEOMETPUYECKHX 3ajad IITaHUMETPUYCCKUC ¢axTel u
METOBI;

IPOBOJHTH T0Ka3aTeIbHbBIE PACCYKICHHS B XO/I€ PEIICHUS 3a/1a T,

HCNONB306AMb NPUOGPEMeHHble SHAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeNbHOCImU U
Nn06CEOHEBHOIL HCUZHU ONA:

ACCIIEIOBAHMS (MOJEIUPOBAHKs) HECIOXKHBIX IIPAKTHYECKUX CHTyallMi Ha OCHOBE
M3y4eHHBIX (GOPMYIT U CBOMCTB Quryp;

BBIUMCIICHUS 0OBEMOB ¥ IUIOIIAZEH IOBEPXHOCTEH IPOCTPAHCTBCHHBIX TEJI NPH PEIICHHH
TIPaKTHYECKHX 3ajad, UCIONB3Ys IPU HEOOXOJUMOCTH CIPABOYHHKH M BBIMHCIHTCIIBHBIC
YCTpPOUCTBA.

SJIEMEHTbI KOMBHUHATOPHUKN, CTATUCTUKH n TEOPUH

BEPOSITHOCTEU




ymemo

& pelmiath OpocTedinne KOMOWHATOpHBIE 3alladd METONOM Imepebopa, a TaKkKe ¢
JICIIOJIB30BAaHHEM M3BECTHBIX (hOPMYI;

= BBIUHCIIATh B IPOCTEMIIMX CIydasX BEPOATHOCTU COOBITHH Ha OCHOBE MOJICYEeTa 4YHKCiIa
HUCXOJIOB;
UCHONb306aMb NPUOOPEMEHHbIe 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmeibHoCmI U
HO6CEOHEBHOUl HCUZHU ON1A:

- aHAJIN3a PeaIbHBIX YUCIIOBBIX JAHHBIX, IPEACTABICHHEIX B BUJIE JUATPAMM, TPaUKOB;

- aHanM3a HHGOPMAIIMH CTATHCTHUECKOTO XapaKTepa.

MOPAIO0K, ®OPMA U SA3BIK MPOBEJAEHUS BCTYIIUTEJIBHOI'O
HUCIIBITAHUA
BeTynuTenbHOE WCIBITAHHE [0 MATeMaTHKE IIPOBOAUTCA B (OpME TECTHPOBAHHUS C
BBIOOPOM BapHaHTa 0TBeTa. TecT cocTouT u3 20 3aJaHuil ¢ KPaTKUM OTBETOM.
BerynuTensHOE UCTIBITAHUE IIPOBOIUTCS Ha PYCCKOM SI3BIKE.

MNPOJOJIKUTEJBHOCTD BCTYIIMTEJIBbHOT'O UCIIBITAHMS
[TpOfOIKATENHLHOCTS BCTYIHTENFHOTO HCIIBITAHMS COCTABIAET 60 MUHYT.

IKAJIA OIIEHUBAHUSA
IIpu mnpueme Ha oOydeHHe @O IIporpaMmaMm OakajaBpuara pe3yJbTaThl KaXIoro
BCTYNHUTENLHOTO HCIBITAHUSA, IPOBOAUMOIO AKaJeMHEH CaMOCTOSTEIBHO, OLECHHBAIOTCA IO
croOaUILHOH IIKaJIe.

KoJsinyecTBO NpaBUJ/IbHbIX OTBETOB
Pe3ysibTaT B 6aniax = B * 100
KoJsimyecTBo 3a/jlaHHUH TecTa

rae
PesympraT B Oammax — pe3yjibTal BCTYIMTEIBHOTO HCHBITAHHSA IIOCTyMAOWeEro (1o
CcTOOQIUIBHOM INIKaJIe).
KonuyecTBO MNPABUIIBHBIX OTBETOB — KOJNMYECTBO MPABUJIBHBIX OTBETOB, JAaHHBIX

IIOCTYyHArOIMMUM IIPU BBIITOJIHCHHH 3aJlaHul TecTa.

KonnyecTBo 3amaHuil TeCcTa — KOJIHYECTBO 3aJlaHuH, KOTOpOEC HEOOXOJMMO BBIIIOJTHUTH
[IOCTyIIAalOMEMy BO BpeMsA BCTYHHTCIBHOTO HCOBITAHHUSI B COOTBECTCTBHUH C HpOFpaMMOﬁ
BCTYIHATEIBHOT'O UCIIBITAHUA.

MHUHUMAJIBHOE  KOJHYECTBO OauloB, IOATBEPXAAIOLIEE  YCIEIMHOE IPOXOXKIECHHE
BCTYIIMTENBHOIO MCIBITAHHS, OIpeJeseIcs JOKambHbIM —akToM Axamemun (IIpukasz o
YTBEIKIEHHH IIEPEYHs BCTYIUTEIBHBIX UCIBITAHUH C YKa3aHUEM IIPHOPUTETHOCTH BCTYIHTENIBHBIX
MCIIBITAHUH ITIPU PAHIKAPOBAHUH CIMCKOB IIOCTYNAIOIMX; MHHMMAIBHOIO M MaKCHMAJIbHOTO
KonuuyecTBa OamnoB, uHQOpMamuum © (popMmax IPOBENEHHS BCTYINHTENBHBIX HCIBITAHUH,
IIPOBOJMMBIX AKaJeMHEH CAaMOCTOATENILHO)
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