IIpunoxenue
K nporpamme CITO
CIELUAIBHOCTH
08.02.11 «YmpaBnenue, dKCITyaTaus
u
o0cy)KMBaHUE
MHOT'OKBapTHUPHOTO JIOMay

PaGouas mporpamma no yueOHOMY npeamMery
OVIL.04 <MATEMATHUKA»

AJIF CIICEIUAJIBHOCTH

08.02.11 «YnpaBjieHue, IKCITIyaTaAlUs U 00CIy:>KUBAHUE MHOTOKBAPTHUPHOI0
aoMa»

ExarepunOypr
2022 Sanco

Hukonaesw



http://емколледж.рф/pdf/Приемная%20комиссия/Специальности/08.02.11%20УЭиОМД.pdf
http://емколледж.рф/pdf/Приемная%20комиссия/Специальности/08.02.11%20УЭиОМД.pdf

COJAEP)KAHUE

1. OBILIASI XAPAKTEPUCTHUKA PABOYEM ITIPOT'PAMMbBI YYEEHOI'O IIPEJIMETA

2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJIMETA .................. 7
3. YCJIOBUS PEAJIM3AIIMU YYEBHOI'O ITPEJIMETA .........c.cccuue. 16

4. KOHTPOJIb 1 OHEHKA PE3VYJIBTATOB YYEBHOI'O IIPE/IMETA................. 17



1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITIPOT'PAMMBI YUYEBHOT'O ITPEJMETA
MATEMATHKA

1.1. ObsacTe npuMeHeHns1 pado4eil NpOrpaMMbl

PaGouas  mporpamma  yueOHOoro  mpeamera  «MareMaTHKa»  SBISCTCS — YacThIO
00111e00pa30BaTEeIbHON MPOrpaMMbl B COOTBETCTBHH C TOCYAapPCTBEHHBIM CTAaHIAAPTOM CPEIHEro
(moHOT0) 001IeT0 00pa30BaHUSI.

1.2. MecTo npeaMeTa B CTPYKTYpe NPOrpaMMBbI: BXOJUT B 00II€00pa30BATEIbHBIN  yUeOHBIN UK.

1.3. Hean u 3agaum npeaMera — TpeOOBaHUS K Pe3yJbTATaM 0CBOEHHUS Y4eOHOM JUCHUNIMHBI:
PabGouyasi nporpaMmMa OpMeHTHPOBAHA HA IOCTH/KEHHUE CIACAYIOIIMX 1eJei:

—  gopmuposanue npeocmasnenuii 0 MaTeMaTUKE KaK YHUBEPCAJIBHOM S3bIKE HayKH,
CPEICTBE MOJCIUPOBAHMS SIBJICHUN U MPOIIECCOB, 00 UAEIX U METO/IaX MaTeMaTUKU;

—  paszeumue JIOTUYECKOTO MBIIIJICHHUS, MIPOCTPAHCTBEHHOTO BOOOpakeHus,
ATOPUTMUYECKON KYyJIbTYPbI, KPUTHYHOCTH MBILIUICHUS HA YPOBHE, HEOOXOAMMOM JUIs Oyaymiei
npodeccnoHaNbHOM e TeNbHOCTH, JUIS TPOOJIKEHHSI 00pa30BaHus U caMO00pa30BaHMUS;

— o06ladenue MmamemMamuyeckKumMu 3HAHUAMU U  YMEHUAMU, HEOOXOJUMBIMH B
HOBCGI[HCBHOﬁ JKHU3HU, I U3YUYCHUA CMCKHBIX CCTCCTBCHHOHAYYHBIX AUCHUILIMH Ha 0a3oBOM YPOBHE
U JUCUUIUIHH TPOo(eCcCHOHANBHOTO LUKIIA, IS MOJIydeHUus o0pa3oBaHUs B 00JacTsIX, HE TPEOYIOMIMX
yryOJIeHHONW MaTeMaTHYECKOH MOATrOTOBKHY;

- eocnumanue CpCcaACTBaMHU MATCMATUKU KYJIbTYPBI JIMYHOCTH, MOHHMAHUA 3HAYUMOCTH
MaTEeMaTHKU JUIs Hay4YHO-TEXHUYECKOrO Nporpecca, OTHOIICHHS K MaTeMaTHKe KaK K 4YacTu
O0IICUeIOBEYECKOM KYIBTYPhl Yepe3 3HAKOMCTBO C HCTOPHEH DPAa3BUTHS MATEMATHUKH, IBOJIOLHCH
MaTeMaTHYECKUX UJICH.

OcBoenune cogep:kanusa mnpeamera «Maremaruka»  o0ecnednBaeT  JOCTHKEHHE
CTY/IeHTaMH CJIeyIOIIMX pe3yJIbTaTOB!
* IUYHOCMHDBIX.

v/ TPaXXIAHCKYIO MO3UIINIO KAK aKTHBHOTO M OTBETCTBEHHOI'O YIEHA POCCUICKOro 00IIeCTBa,
OCO3HAIOIIIEr0 CBOM KOHCTUTYIIMOHHBIE paBa U 0053aHHOCTH, YBOKAIOIIETO 3aKOH U
IIPABOIOPSIOK, 00JIaJAI0IET0 YyBCTBOM COOCTBEHHOI'O JOCTOMHCTBA, OCO3HAHHO
NPUHUMAIOILET0 TPaJUIIMOHHBIE HAIIMOHAJIBHBIE U 00IIeYeIOBEeYECKIEe I'YMAaHUCTUYECKHE U
JIEMOKpATHYECKUE IIEHHOCTH (2);

v c(hopMUPOBAHHOCTH OCHOB CAMOPA3BHUTHS i CAMOBOCITUTAHUSI B COOTBETCTBUH C
0011e4eI0BeYeCKUMHU LIEHHOCTSAMH U HieajaMy IPa’KIaHCKOro 00I1eCTBa; TOTOBHOCTh U
CHOCOOHOCTh K CAMOCTOSITEIIbHOM, TBOPYECKOH M OTBETCTBEHHOM NeATEIbHOCTH (5);

v’ TOJIepaHTHOE CO3HAHUE U MOBEIEHHE B MOJUKYIBTYPHOM MHPE, TOTOBHOCTH U CIIOCOOHOCTD
BECTH JMAJIOT C APYTUMH JIFOAbMH, TOCTUTAaTh B HEM B3aUMOIIOHMMAaHUS, HAaXOAUTh 00II1e
LEJH U COTPYIHUYATH IS UX IOCTHXKEHUS, CIIOCOOHOCTh MPOTUBOCTOATH UIAEOIOTHHI
HKCTpEMH3Ma, HAIlHOHAIM3MA, KCeHO(POONH, AMCKPUMHUHALIUY 110 COLIMAIBHBIM,
PEJIMTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IIPU3HAKAM U IPYTUM HETaTUBHBIM COLIMAIbHBIM
ABJICHUSM (6);

v/ HaBBIKH COTPYAHMUYECTBA CO CBEPCTHUKAMH, JETHMH MIIAIIIETO BO3pAcTa, B3pOCIBIMHU B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, y4eOHOUCCIIeJ0BATENbCKOM, TPOSKTHON
Ipyrux Bugax aesrenbHoctu (7);

v’ TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIC CAMOOOPa30BaHHUIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATEIbHOE OTHOIIEHHE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCTIEIIHOM NMpodeccCHOHaIbHOM U 00IECTBEHHOM JesTenbHocTH (9);

v/ 3CTETHYECKOE OTHOIICHUE K MUPY, BKJIIOYAs CTETHKY ObITa, HAYYHOTO ¥ TEXHHUYECKOTO
TBOPYECTBA, CIIOPTa, OOIIECTBEHHBIX OTHOIIeHHI (10);



v 0CO3HAHHBIA BBIOOP OyAylIeH Mpodeccur W BO3MOKHOCTEH pealn3alMi COOCTBEHHBIX
KHU3HCHHBIX IINIAHOB, OTHOIICHHE K HpO(I)eCCHOHaHBHOfI ACATCIIbHOCTH KAaK BO3MOXHOCTH
y4acTHs B PEUICHWH JIUYHBIX, OOIIECTBEHHBIX, T'OCYJapCTBEHHBIX, OOIICHAIMOHAIBHBIX
npoGuem (13);

® MemanpeOMemnbtx:

v

YMEHHE CAMOCTOSITEIILHO OIPEICIISATH LIENIU JACATSIBHOCTH U COCTABIIATH IUIAHBI ACATEIBHOCTH;
CaMOCTOSITENILHO OCYIIECTBISITh, KOHTPOIMPOBATh U KOPPEKTUPOBATD JCATEIHbHOCTS;
UCII0JIb30BATh BCE BOBMOYKHBIC PECYPCHI JUIs JOCTHYKECHHSI TOCTABIICHHBIX LENICH U peati3aiun
IUIAHOB JICATEIBHOCTH; BHIOUPATh YCIICIIHBIC CTPATETHH B PA3IMYHBIX cUTyausx (1);

yYMEHHE MPOIYKTHBHO OOIIATHCS U B3aMMOJICHCTBOBATh B MPOLIECCE COBMECTHOM
JESATEIbHOCTH, YYUTHIBATD MO3ULUH APYTUX YIACTHUKOB JIEITEILHOCTH, 3()(HEKTUBHO
paspemiatbh KOHQJIUKTHI (2);

BJIA/ICHHC HABBIKAMU [T03HABATEIILHOM, Y4eOHO-HCCIeI0BATEIBCKON U IIPOSKTHON
JeATeIbHOCTH, HABBIKAMH pa3pelieHus mpo0ieM; cliocOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIIbHOMY [TOMCKY METO/I0B PELICHUSI IPAKTUYCCKHX 33724, IPUMECHCHUIO Pa3IHYHbIX
MeTo10B no3HaHus (3);

TOTOBHOCTh U CIIOCOOHOCTB K CAMOCTOSTEIbHON HH(POPMAIIMOHHO-I103HABATEILHOM
JEATSILHOCTH, BKJIIOYask YMEHUE OPUCHTUPOBATHCS B PA3JIMUHBIX UCTOUYHMKAX MH(POPMAIUH,
KPUTHYECKH OLICHUBATh M HHTEPIIPETUPOBATH HH(POPMAIIUIO, OITY4aeMYI0 U3 Pa3InYHBIX
HCTOYHHKOB (4);

BJIa/ICHHE SI3BIKOBBIMH CPEICTBAMHU: YMEHHE SICHO, IOTUYHO M TOYHO M3JIaraTh CBOK TOUKY
3pCHUS, UCTIOJIb30BATh aJICKBATHBIC SI3BIKOBBIC CpezicTBa (8);

BJIa/ICHHEC HABBIKAMU [T03HABATEIILHOM Pe(hIICKCHU KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUI U
MBICIIUTEIIBHBIX MPOIECCOB, UX PE3yIbTATOB M OCHOBaHHIA, TPAHKII CBOCTO 3HAHHS U HE3HAHUS,
HOBBIX TI03HABATENbHBIX 3a/1a4 U CPECTB LIS UX AOCTIKeHU (9);

* NPEOMEMHBIX:

v

c(OpMHPOBAHHOCTh MPEJCTABICHUN O MaTeMaTUKE KaK 4acTH MHUPOBOW KYJIbTYPHI U O MECTE
MaTeMaTHKU B COBPEMEHHON LIMBUIIM3ALINH, O CIIOCOOAaX OMMCAHUS HA MAaTEMaTHUYECKOM SI3bIKe
SBJICHUM peaJbHOTO MUPAa;

C(OPMHPOBAHHOCTh MPEACTABICHUH O MaTeMaTHYECKUX TMOHATUAX KakK O BaXHEWIIMX
MAaT€MaTHYECKUX MOJENAX, IO3BOJSAIOIIMX OINMUCBIBATH W M3ydaTh pas3Hble IPOLECCHl U
SBJICHUS; TIOHUMaHUE BO3MOXXHOCTH AKCUOMATUYECKOT0 IIOCTPOCHUS MaTEMAaTUYECKUX TEOPUHA;
BJIAJICHUE METOJAaMHU JIOKA3aTeIbCTB U AJITOPUTMOB PELICHUS; YMEHUE WX IPUMEHSATH,
IIPOBOJUTH JTOKA3aTEJIbHBIEC PACCYKIAEHUS B XOJI€ PELICHUSA 3a/1ay;

BJIAJICHUE CTaHAAPTHBIMU IIpUEMaMU pPEIICHHWS PAalHOHAIBHBIX W  HUPPALHUOHAIBHBIX,
[IOKA3aTENIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUM U HEPABEHCTB, UX CHUCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM, B TOM YHCJIE JUIS ITIOMCKA ITYyTH PELICHUs
Y WJUTFOCTPALY PELIECHUS YPAaBHECHUN U HEPABEHCTB;

cOpPMUPOBAHHOCTh ~ MPEACTABIEHUH OO0 OCHOBHBIX MOHATHAX, HJEAX M  METOJAax
MaTeMaTU4eCKOro aHaJlnu3a,

BJIAJICHUE OCHOBHBIMU IIOHATHAMHM O IUIOCKMX M IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX
¢urypax, ux OCHOBHBIX CBOMCTBAxX; C(POPMHPOBAHHOCTh YMEHHS PAclO3HaBaTh HA YepTexkax,
MOJIENISIX U B peajbHOM MHpE IeoMeTpHueckue (Urypbl; MPUMEHEHHE H3YYEHHBIX CBONCTB
reoMeTpuueckux ¢Guryp u QopMmyn Juis pemeHuss TeOMETPHUUECKHX 3aJad M 3aJad ¢
MIPAKTHYECKUM COJIEP)KAHUEM;

c(OPMHPOBAHHOCTh NPEACTABICHUN O MpolleccaX U SBICHUSAX, UMEIOIIUX BEPOSTHOCTHBIN
XapakTep, O CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B pPEaIbHOM MHpEe, 00 OCHOBHBIX HMOHSTHAX
JJIEMEHTAapHOW TEOPUM BEPOSATHOCTEHW; YMEHHMM HAaXOAUTh U OLCHUBATh BEPOATHOCTHU
HACTYIUJICHUS COOBITUHN B IPOCTEHIINX MPAKTUYECKUX CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4alHBIX BEJINYUH;

BJIAJICHUE HABBIKAMHU HCIIOJIB30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOTpaMM IIpU PELICHUU
3a1ad;



B pesyabTare n3yuenust 003aTeJIbHOM YaCTH HMKJIA 00yYaIOLIUICA JOJIKEeH:

ymemb:

- pelaTh JIMHEHbIE, KBaJAPAaTHbIC YPABHEHUS U YPABHEHHUS], IPUBOJUMBIEC K HUM;

- pelaTh JIMHEWHbIE U KBaIpaTHbIE HEPABEHCTBA, CUCTEMbI HEPABEHCTB;

- pelaTh CUCTEMBI YPaBHECHUH;

- CTPOMTH I'paMKU CTEIICHHOMH, TOKa3aTeIbHOM, JOrapu(pMHUUECKON U TPUTOHOMETPHUUECKUX
(byHKUIMH ¥ OIpeAessiTh UX CBOMCTBA;

- pelaTh MpUKIJIAAHbIE 3a/1a4 Ha (DYHKIIMOHAIBHYIO 3aBUCUMOCTb;

- BBIUMCIIATH 3HAUYEHUS Jorapuma Jyucia;

- pelarth Moka3aTebHble, Jorapu(pMHUUECKUE, TPUTOHOMETPUYECKHE YPaBHEHUS U
HEPaBEHCTBA;

- BBIUUCJIATh 3HAYEHUS] TPUTOHOMETPHUECKUX (DYHKIMH

- BBIMOJIHATH TPe00pa30BaHMs TPUTOHOMETPHUYECKUX BBIPAKEHUI,

- pelaTh TPUTOHOMETPUYECKUE YPAaBHEHUS U HEPAaBEHCTBA;

- HAXOJUTh IIPOU3BOJIHBIC;

- BBIYMCIIATH HEONIPEAEIEHHBIE U ONIPENEIEHHBIC HHTETPAIBI,

- pemarhb MPUKJIAAHBIC 33]]a91 C UCIIOJIb30BAHUEM 3JIEMEHTOB I (P PepeHIIHaTBHOTO H
MHTETrpaJIbHOI0 UCUUCIICHU;

- BBITIOJIHATH JACHCTBHSI HAJl BEKTOPAMHU B TEOMETPUUICCKON U KOOPJMHATHOH opme;

- HaXOJIUTh PACCTOSIHUE OT TOYKH JI0 NPSIMOU U 10 IUIOCKOCTH;

- BBIUUCJIIATD YTOJI MEKY IPSIMBIMH, MEKY NPSAMOU U IIJIOCKOCTBIO, MEXAY IIJIOCKOCTSIMU;

- BBIUMCJIATH OOBEMBI U TUIOIIA/IM OTHOM MOBEPXHOCTH MHOTOTPAHHUKOB U TeJl BPALLCHUS;

- BBIYMCIIATH BEPOSATHOCTD CIy4ailHOrO COOBITHSL.

3Hamy:

- criocoOBI pelIeHNs TMHEHHBIX, KBaJPATHBIX YPAaBHEHHUH U YpaBHEHUH, TPUBOJAUMBIX K HUM;

- crocoOBl peleHNs TMHEHHBIX U KBaJPaTHBIX HEPAaBEHCTBA, CUCTEM HEPABEHCTB;

- CIIOCOOBI PEIlIEHUsI CUCTEM YPaBHEHMI;

- cr1ocoObl BHIUMCIIEHUS 3HAUECHUH JTorapu(pMHUUECKUX BbIpaXKEHUH;

- CIIOCOOBI pellIeHUH OKa3aTeNbHbIX U JIOTapu(MUUYECKUX YPaBHEHUN U HEPABEHCTB;

- cr1ocoObl BHIUMCIIEHUS 3HAUEHUH TPUTOHOMETPUYECKUX BBIPAYKEHHIA;

- CIIOCOOBI PellIeHU I TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB;

- OCHOBHBIE TIOHATHUS U METOJIbI MATEMAaTUYECKOTO aHAIN3a;

- OCHOBHBIE YHCIIEHHBIE METO/IbI PEIIECHUs NIPUKIIAIHBIX 3a/1a4;

- crocoObl IeMCTBUI C BEKTOpaMU;

- CIIOCOOBI HAXOXACHUS PACCTOSTHUE OT TOUYKHU J0 IPSIMOM U J10 TNIOCKOCTH;

- cr1ocoOBI BBIUMCIIEHUS YTJIa MEX1Y NMPSAMBIMHU, MEXTy IPSIMOI U IIIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMU;

- OCHOBHBIE BU/Ibl MHOTOTPAHHUKOB U T€Jl BPAILCHU, UX JIIEMEHTHI;

- CIIOCOOBI BHIYMCIICHUS] 00BEMOM U ITOIIAJIECH MOIHON MOBEPXHOCTH MHOTOI'PAaHHUKOB U TEJ
BpallEHUS;

- OIIpeJIeNIeH e BEPOATHOCTH CIy4ailHOro COOBITHS.

B pe3yabTare ocBoeHus1 00pa3oBaTebHOM POrpaMmbl 1o npeamery «Marematuka» y
BBINIYCKHUKA OyayT c()OPMHPOBAHBI CJICAYIOLIHE 00Ie KOMIIETCHINH:

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JIESTEIBHOCTh, BEIOMPATh THUIIOBBIE METOJBI M CIOCOOBI
BBITIOJTHEHUS MPOPECCUOHANBHBIX 3a/1a4, OLIEHUBATh UX 3P(PEKTUBHOCTh U KaUueCTBO.

OK 3. IlpuHuMaTh pemieHus] B CTAaHAAPTHBIX W HECTAHJAPTHBIX CUTYallUSX M HECTHU 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBiATh MOKCK U UCMOJIb30BaHUE UHPOPMALIMU, HEOOXOIUMOH 1151 3¢ (HEKTUBHOTO
BBITIOJTHEHUS MPOPECCUOHANBHBIX 3a/1a4, MPOPECCHOHATBHOTO U JINYHOCTHOTO PAa3BUTHUS.



OK 5. Mcnonb3oBath HHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHHU B MPOGheCcCHOHATBHOM
JeSTEIbHOCTH.

OK 6. PaboTtath B KOJUIEKTHBE B KOMaH/E, 3 (HEKTUBHO 00MIATHCS C KOJUIETaMH, PYKOBOJICTBOM,
NOTPeOUTENAMHU.

OK 7. bpate Ha ce0si OTBETCTBEHHOCTbh 3a pabOTy WIEHOB KOMaHJbl (IIOAYMHEHHBIX), 3a
pe3yabTaT BHIMOJHEHUS 3aJaHU.

OK 8. CamocTosiTenbHO OIpeneisaTh 3a7add Mpo(hecCHOHATbHOTO U JIMYHOCTHOTO Pa3BUTHSA,
3aHUMAThCS CAMOOOpPa30BaHNEM, OCO3HAHHO TJIAHUPOBATH IMOBBIIICHUE KBATHU(UKAIIUH.

OK 9. OpueHTHpOBAaTBhCS B YCJIOBHUSAX YaCTOH CMEHBI TEXHOJIOTHH B MpodhecCHOHATBHOM
NESTEIbHOCTH.

1.4 . Kosim4ecTBO YacoB Ha OCBOEHHE padoyeii MporpaMMbl IpeMeTa’
OO061ee koimuecTBo 4acoB - 209
Bo B3anmopeiicTBum ¢ npenoaBarenem - 192

2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITIPEJMETA

2.1. O6beM npeamera U BUAbI y4eOHOH padboThI

Buj yueOHoi padoThl O0bem yacoB
O061uii 00beM 06pa3oBaTeJIbHON MPOrpaMMbl 209

PaboTa o0yuariierocsi BO B3aUMO/IeiiCTBHH C MIPeNoaBaTejieM B T. U.: 192

- 3aHSITHSI B rpynnax 126

- MPAKTHUYECKUE 3aHITHS 74

- UHAWMBHUIYaJIbHbBIN POEKT

- IPOMECIKYTOYHAS aTTeCTallvs ITPOBOAUTCA B (l)opMe OK3aMCHa

- KOHCYJIbTalluN

| (00O

O0beM yacoB caMOCTOSITEIbHOH PadoThI




2.2 TemaTnuyecknii IVIaH U coiep:kaHue y4eOHOro npeamera «MareMaTuKa)

HaumeHoBaHue Copep:xaHue y4eOHOI0 MaTepuasa, NPaKTHYECKHe 3aHATHS Kozet
pa3HeJIOB H TeM KOMIICTCHIIMHU U
JIMYHOCTHBIEC
Pe3yJbTaThl,
O0bém | YpoBeHDb | dopmuposanuio
YaCOB | YCBOEHHSl | M IOCTHKCHUIO
KOTOPbIX
cnocodcTByeT
3JIEMECHT
NPOrpaMMbI
Beenenne. Bxognoiit konTposas 1. AHTUKOPPYILIMOHHOE NPOCBEIIEHUE 2 1
Pa3nen 1. DiemenTapubie (PyHKUMH. 64
Tema 1.1. Crenennas 12
(bynkuus, eé rpaguku n
CROMCTRA. Conep:xanue yueoOHoro marepuana: Yucnosas Qyukius. CriocoObl 3a1aHus
¢byukuu. O6nacte onpeaenenus GpyHkuu. CoiicTBa pyHKINU:
BO3pacTaHue, yObIBaHHE; YETHOCTh, HEYETHOCTD;, HETPEPHIBHOCT; 2 1
nepuoan4yHocTb. OrnpeeneHne cBOMCTB (yHKIMU 3aJaHHON IrpaduuecKum
CrocoOoM.
Copep:xanue yqe§H0r0 MaTepuaJa: HpvaKTquclcoe 3ansaTue 1. 5 2 OK 06, OK 02,
Onpenenenre CBOUCTB (PYHKIIMH 3aJaHHON TpapUUecCKUM CIOCOOOM. OK 03, OK 04,
Conepmaﬂlfe yueOHOro MaTepHaa: IIpakTuyeckoe 3ansaTue 2. JIuneitHas 2 2 OK 05, OK 07,
¢byHK1Us, e€ rpad KU CBOMCTBA. OK 08, OK 09;
Copep:xanue yuedHoro matepuana: [lpakruyeckoe 3anstue 3.
KBagpatuunas ¢pyHkuus, e€ rpaguxu (mocrpoeHue napadbosisl o oomeit 2 2 JIP 4, JIP 5,
(GopMyIie; 4acTHBIE Cydau ypaBHEHUS 1apabobl) U CBOMCTBA. JIP 6, JIP 7,
Copnepsxanune yueonoro marepuana: [ipakruuaeckoe sanstue 4. Gynkuun JIP 9, JIP 10
Buga y =ax" +b, rae N — u€rHoe YMCII0 U N — HEYETHOE YHCIIO; UX TPAPUKU U 5 5
~ n k ~
cBoiicTBa. OyHKIUS BUAA Y = VUxu y=—;ux rpaduKu 1 CBOMCTBA.
X
Copep:xanue yuedHoro marepuana: OOparHas QyHKIMS: onpeaeaeHue
o0paTHOM (YHKIINH, aITOPUTM HaX0KJIeHUsI 00paTHON (YHKIMH, TOCTPOECHUE 2 1

rpaduka oOpaTHON (PYHKIMU OTHOCUTEIBHO Tpaduka 3aJaHHON QYyHKIUH.
CummMmetpusi B rocyaapcTBeHHoM cuMBonnke Poccuiickoit denepanuu.




Tema 1.2. CTeneHn ¢

PAlHOHANBHBIM 8. Conep:xanue yueoHoro marepuasna: CreneHp ¢ palluOHAIbHBIM
NoKasareJjieM. IoKas3aTeseM, €€ CBOMCTBA. BBIYMCIIEHNS CTEIIEHU C pallMOHAIbHBIM 2
IIOKa3aTesIeM.
Tema 1.3. 8
IHoka3aTenbHast 9. Conep:xanue yueoHoro matepuasa: [lokazarensHas GpyHKIHs, €€ rpapuku 2 OK 06, OK 02,
pynxkuus. u cBoMicTBa. IIpocreiine nokasareiabHble YPABHEHUS. OK 03, OK 04,
10. Conep:xkanue yueoHoro marepuasa: Ilpakrudeckoe 3ansatue S. Pemienue 2 8§ 82 ’ 85 8;’
110KA3aTEIbHBIX YPABHEHU. ’ ’
11. Coaepsxanue yueOHoro marepuasna: [lokazarenbHble HEPaBEHCTBA. 2 JIP 4, JIP 5,
Haxoxxaenue o0nacT onpeaeaeHus NoKa3aTeabHON pyHKIUH. JIP 6, JIP 7,
12. Coaep:xanue yueOHoro marepuania: Ilpakrudeckoe 3ansitue 6. Pemenue 2 JIP 9
[I0Ka3aTeJIbHbIX YPAaBHEHUH U HEPABEHCTB.
Tema 1.4. 18
Jlorapudmuueckasn 13. Coaep:xanue yueoHoro marepuadna: Jlorapudm uncna. Buasl norapudpmos. 5
$yHkIHS. CoiictBa norapudmoB. OcHOBHOE JIorapu(MUIECKOE TOKIAECTBO.
14. | Conep:xanue yueoHoro matepuasa: [Ipakruueckoe 3ansitue 7. 2
Brrunciienue 3HaueHni JT0rapuPMUIECKIX BBIPAKESHHIH.
15. Coaep:xanue yueoHoro marepuana: Jlorapupmudeckas pyHkius, eé
cBoiicTBa u rpaduku. Haxoxnenue o0mactu onpeneneHus JorapupMuaeckon 2 OK 06, OK 02,
yHKIHH. OK 03, OK 04,
16. | Conep:xanue yuedHOro marepuana: Jlorapupmuueckue ypaBHEHUS U 2 OK 05, OK 07,
COCcO0BI UX PELICHHUS. OK 08, OK 09;
17. Coaepxanue yueOHoro marepuana: Ilpakrudeckoe 3ansaTue 8. Pemenue 2
Jorapu()MUIECKUX YPABHEHUIA. JIP 4, JIP 5,
18. | Copep:xanme yuedHnoro matepuana: Ilpakrudyeckoe 3ansitue 9. 2 JIP 6, JIP 7,
Jlorapudmuueckue ypaBHEHUs, IPUBOANMBIE K KBaJIPATHBIM. JIP 9, JIP 10
19. | Conep:xanue yuedHOro marepuana: dopmysa nepexona ot jorapudma c 2
OJIHUM OCHOBAHHUEM K JIOTapu(pMy € APYTUM OCHOBAHHUEM.
20. | Conep:xxanue yyeOHOro Mmatepuaja: JlorapudpmMuueckrue HepaBeHCTBA. 2
21. Conep:xanue yueOHoro marepuasna: Ilpakrudeckoe 3ansarue 10. Pemenue 5
Jorapu(MHUUECKUX YpaBHEHUH 1 HEPABEHCTB.
Tema 1.5. 24
Tpuronomerpuveckue 22. Conep:xanue yueOHoro marepuasa: Mismepenue yrios. OK 06, OK 02,
pynkuun. Tpuronomerpruyeckue GyHKIMH YUCIOBOTO aprymeHTa. OCHOBHOE 2 OK 03, OK 04,
TPUTOHOMETPUUECKOE TOK1eCTBO. COOTHOUIEHHE MEXKIY OK 05, OK 07,
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TPUTOHOMETPUYECKMMHU (DYHKIHMSIMHU OJJTHOTO M TOTO )K€ apryMeHTa. OK 08, OK 09;
23. Conep:xanue yueoHoro marepuana: Ilpakruueckoe 3anstue 11. 5 5
ToxnecTBeHHbIE TPe0OpPa30BaHUsl TPUTOHOMETPHUUECKUX BBIPAKCHUH.
24, Conep:xanue yueoHoro marepuasna: Hekoropelie cBolicTBa P 4, JIP 5,
TPUTOHOMETPUYECKHUX (PYHKIUI: YETHOCTh U HEYETHOCTD, IEPUOTUUHOCTb. 2 1 JP 6, JIP 7,
IIpaBuna npuBeaeHMUsL. P 9, JIP 10
25. Coaep:xanue yueOHoro marepuadna: Ilpakrudeckoe 3ansarue 12. 5 5
Brruucnenne 3HadyeHUN TPUTOHOMETPUUECKHUX (DYHKITHIA.
26. | Copep:xxanue yueOHOro MmaTtepuaja: ['paguku TpUrOHOMETPHUYECKUX 5 1
(yHKIMA 1 UX CBOMCTBA.
217. Conep:xanue yueOHoro marepuasa: ['eomerpuueckue npeodpa3oBaHus
rpaduKOB TpUrOHOMETpHUYeCKUX PyHKIMi: y = K Sin X, y=kcosx, y= 2 1
sin kx, y = cos kx.
28. | 'eomerpuueckue mpeodbpa3zoBaHus TpaQUKOB TPUTOHOMETPUUYECKIX
byHKIUi: 2 1
y= sin (X +a),y = cos (X + a).
29. Conep:xanue yueOHoro marepuasna: [lpakruueckoe 3anarue 13. Pemenue 5 2
3aJa4d Ha peoOpa3oBaHus TPaQUKOB TPUTOHOMETPUUYECKUX (DYHKIIUH.
30. Coaep:xkanue yueoHoro marepuana: O0paTHbie TPUTOHOMETPUUECKUE 2 1
GbyHKIHN.
31. | Coaep:xxanue yueOHOro MaTepuaja: TpUroHoMeTpu4YeCKUEe YpaBHEHUSI. 2 1
32. Coaep:xanue yueOHoro marepuadna: [Ipakrudeckoe 3ansatue 14. Pemenue 2 2
IPOCTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHUH.
33. Pemenne 3a1a4y Ha mpeoOpa3oBaHus rpauKOB TPUTOHOMETPUIECKUX (PYHKITHIA. 2 3
Paznen 2. [IpsiMble M JIOCKOCTH B IPOCTPAHCTBe. 28
Tema 2.1. 6
MHoOroyroJbHUKH. 34. | Conep:xkanue yuyedHoro marepuana: Knaccuduxaiys miockux OK 06, OK 02,
reomeTrpuueckux puryp. OCHOBHbIE (JOPMYIIBI JUIsl BBIUMCIIEHUS IUTOLa1ei 2 1 OK 03, OK 04,
MHOTOYTOJIEHUKOB. DJIEMEHTHI TPEYTOIbHUKOB. OCHOBHBIE TEOPEMBI OK 05, OK 07,
(GhopMyIIBI ISl TPEYTOJIBHUKOB. OK 08, OK 09;
35. Conep:xkanue yuyeOHOro marepuasa: Beruucienue mionmanen 5 1
MHOT'OYTOJIbHUKOB.
36. | Conep:xanue yuedonoro marepuasa: [Ipakruuyeckoe 3ansitue 15. Pemmenne 5 5
IPSMOYTOJILHOTO TPEYTOJIbHUKA. PellieHre Mponu3BOIBLHOIO0 TPEYTrOJILHHUKA. JIP 4, JIP 5,
22 JIP 6, JIP 7,
Tema 2.2. [Ipsimble n 37. \ Coaepsxanue yueOHOro marepuasna: Iloustrue o 1oruueckoi CTpyKType 2 1 JIP 9, JIP 10
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IVIOCKOCTH B

IrCOMCTPHH. OCHOBHBIC aKCHOMBI CTCPCOMCTPHHU U CICACTBUA U3 HUX.

NMPOCTPAaHCTBeE. 38. Conep:kanue yueOHOro Marepuasa: BzauMHoe pacnoioKeHrue NpSMbIX Ha 5
10cKOCTH. [IpH3HAK CKPEIMBAIOUIMXCS MPSAMBIX. YTOJ MEXKAY MPSIMBIMHU.
39. Conep:xkanue yueOHoro marepuasa: I[lapamienbHOCTh TPSMOU U IJIOCKOCTH.
[Ipu3Hak napajenbHOCTH NPSMOM U IUIOCKOCTH. [lapaiensHoCTh nBYX 2
wiockoctell. Ilpu3Hak napajieabHOCTH JIBYX INIOCKOCTEH.
40. Conep:xanue yuedHoro marepuana: Ilpakruyeckoe 3ansatue 16. Pemenne 2
3aJa4 Ha NapajuIeIbHOCTh NPSAMBIX M IIJIOCKOCTEH.
41. Coaepixanue yueOHOro Mmarepuadna: [lepneHukyisspHOCTb NPSMON U 2
wiockoctu. ITpu3HaK neprneHAuKyIIpHOCTH MPSIMOM M IJIOCKOCTH.
42. Conep:xanue yueOHoro marepuaJna: Teopema o TpEX MEpIEHANKYISIpaX. 5
Yros Mexay IpsiMOM M INIOCKOCTBIO.
43. Coaep:xanue yueoHoro matepuasna: [lpakrudeckoe 3ansatue 17. Pemenue
3a]a4 Ha BBIUYMCIIEHUE: PACCTOSIHUSA OT TOYKH /IO MPSIMOM | JIO TUIOCKOCTH, 2
yIJia MeXJy OpSIMOH U IIIOCKOCTBIO.
44. | Copepxxanue yueOHOro marepuasa: J[Byrpannsie yribl. JINHEHHbIN yron 5
JBYrpaHHoro yria. i3MepeHue AByrpaHHbIX YIJIOB.
45. Conep:xanue yueonoro marepuasa: [Ipakruueckoe 3ansatue 18. Pemenue 5
3aJ]a4 Ha BBIUMCIICHUE BEJIMYMHBI ABYTPAHHOIO yIJja.
46. Conep:xanue yueOHoro marepuasa: [leprneHukyIsipHOCTb IIJIOCKOCTEH. 2
[Tpu3HAaK NepneHAUKYISIPHOCTH JBYX INIOCKOCTEH.
47. Coaep:xanue yueOHoro marepuadna: [Ipakrudeckoe 3ansatue 19. Pemenue 2
3aJ]a4 Ha NepIeHAUKYISIPHOCTb.
Tema 2.3. BekTopsl 1 6
KOOPAMHATHI HA 48. | Coaep:xxanue yuedHoro marepuaja: Bekropsl. B3anmHoe pacnonoxenne OK 06, OK 02,
IJIOCKOCTH. BEKTOPOB Ha IIJIOCKOCTH. [IefCTBUS HAal BEKTOPAMU B T€OMETPUUECKOU 2 OK 03, OK 04,
dhopwme. OK 05, OK 07,
49. | Coaepxanme yueOHOro MaTtepuasa: BekTopHslii 6a31c Ha MIOCKOCTH. OK 08, OK 09;
Koopaunats! Bektopa. JlelicTBUs HaJ BEKTOpaMH B KOOPAUHATHOM (popme. 2
JlnuHa BeKTopa. YToa MexXJly BEKTOpaMH.
50. Conep:xkanue yueoHoro marepuaJa: [lpakruueckoe 3ansatue 20. Pemenne P 4, JIP 5,
3aJa4 Ha BEKTOPBI. 2 JP 6, JIP 7,
JIP 9, JIP 10
Pa3nes 3. Di1ieMeHThI MATEMATHYECKOI0 aHAJIM3A. 38
Tema 3.1 Ilpenea 4
(pynkoun. 51. | Conep:xxanue yuedHoro matepuaJja: [lonarue npenena GpyHKuuu Ha 2 OK 06, OK 02,
OECKOHEUYHOCTH U B TOUKe. beckoHeuHo 00abIiIie U OECKOHEYHO MaJIble OK 03, OK 04,
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BeNMMYUHEL. TeopeMsl 0 npezenax. Beraucnenue npezena GyHKIUU B TOYKE U
Ha OECKOHEYHOCTH.

52.

Conep:xanue yueOHoro marepuasa: [lpakruueckoe 3ansitue 21. Pemenue
3a/la4y Ha BBIYUCIICHUE Tpeiena (PyHKIUU B TOUKE U Ha OECKOHEYHOCTH.

OK 05, OK 07,
OK 08, OK 09;

JIP 4, JIP 5,
JIP 6, JIP 7,
JIP 9

Tema 3.2. I[IpousBognas
(pysxkuum u eé
NMPUIOKEHHUsI.

18

53.

Conep:xanue yueOHOro Marepuasa; 3a/1a4u, IPUBOJISAIINE K MOHATHIO
npousBoAHON. OnpeaeneHue npou3BoaHol. Haxoxienrue npou3BoIHOM 110
ornpenenenuto. Haxoxaenne npon3BogHON GyHKIUH 11O GOpMyIIaM U
npaBuiiaM auddepeHInpoBaHuUs.

54,

Conep:xanue yueOHoro marepuasia: Ilpakrnueckoe 3ansitue 22.
HaxoxaeHue npou3BoJHON cTeneHHON (DYHKIIMU.

55.

Coaep:xanue yueOHOro MatepuaJa: [ 'eomeTpiuieckuii CMbICT IPOU3BOIHOM.

[TponsBoHBIC BRICIIUX TOPSAKOB. Bropast mpowusBoanas. Juddepenuman
GbyHKIIH.

56.

Conep:xanue yueOHoro marepuasa: OuU3nyecKuii CMbICT IPOU3BOTHOM.
Haxoxpaenue ckopocTu aj1s npoiiecca, 3aJaHHoro (popmynnoi u rpagukom.

S7.

Conep:xanue yueOHOro MaTepuasa; Y ClIOBUs BO3PACTAHUS U YObIBAaHUS
¢byHkuu. DxcrpemyM GyHKIH. HeobxoauMoe u J0CTaTOUHOE YCIOBUS
skcTpemyMa. MccrenoBanue QyHKIIMN HA SKCTPEMYM C TTOMOIIBIO
MIPOU3BOJTHBIX.

58.

Conep:xanue yueonoro matepuasna: [lpakruueckoe 3ansitue 23.
HccnenoBanmne QyHKIMM HA DKCTPEMYM, MOCTPOEHHE rpaduka GyHKIUH.

59.

Coaepixanue yueOHOro MaTepuaJa: Belyki0CTh U BOTHYTOCTh Ipaduka
¢ynkuuun. Touka nepern6a. Y cioBHs BBITYKIOCTH U BOTHYTOCTH Irpaduka
¢ysakun. HeobxonrnMoe U JocTaTOUHOE YCIIOBUE TOYEK Ieperuoa.

HccnenoBanue (pyHKIMM C TOMOLIbIO MPOU3BOAHBIX; OCTPOEHUE Tpaduka

GyHKIIH.

60.

Coaep:xanue yueOHoro marepuadna: [Ipakrnuyeckoe 3ansatue 24. Pemenue
3a/1a4 Ha UccieoBaHie (PYHKIIUU C TTIOMOIIbIO MPOU3BOAHBIX U TOCTPOCHUE

rpaduka GyHKIUH.

61. Pemenue 3a1a4 Ha viccnenoBaHre GYHKITUHU C TOMOIIBIO TPOU3BOHBIX U
nocTpoeHune rpaduka GyHKIum.

OK 06, OK 02,
OK 03, OK 04,
OK 05, OK 07,
OK 08, OK 09;

JIP 4, JIP 5,
JIP 6, JIP 7,
JIP 9

Tema 3.3. HuTerpan n
€ro NMpuJIoKeHusl.

62.

\ Conep:xanue yueoHoro marepuasna: [leppoobpaznas. Heonpenen€nuspiit

OK 06, OK 02,
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HMHTETPAJ U ero cBoicTea. HaxoxieHne HeonpeaenEéHHOro HHTErpasa o

OK 03, OK 04,

(hopmyIaM HHTETPUPOBAHUS. OK 05, OK 07,

63. | Copep:xxanue yuedHoro matepuaja: [lpakruueckoe 3ansitue 25. 2 OK 08, OK 09;

TabmuuHBIN METOJT UHTETPUPOBAHUS.
64. Coaepixanue yueOHOro Mmarepuasa: OnpeaeaéHHblii HHTETpall U €ro
cBolicTBa. Beruucnenue onpenenéHHoro uurerpana no gopmyne Herotona- 2 AP 4, JIP 5,
JleiiOHMIA. JP 6, JIP 7,
65. Conep:xanue yye0HOro marepuaJa: ['eomeTpuyeckuii CMbICI 5 P 9, JIP 10
OIpeIeIEHHOT0 HHTErpaa.
66. Brruucnenue mionaam miockon Gurypsl. 2
67. Conep:xanue yueoHoro marepuasa: Ilpakruueckoe 3ansitue 26. Penienue 5
3a]1a4 Ha BBIYMCIICHUE MJIONIA U TNIOCKOH (HUTYpBHI.
68. Conep:xanue yueOHoro marepuasia: Ilpakrnueckoe 3anstue 27. 2
Brruncnenne o0bpéMa Tea BpaieHusl.
69. Pemienue 3a1a4 Ha BBIYMCICHUE TUIOMIAH TIIOCKOH (DUTYPBI. 2
Paznen 4. MHOTOrpaHHUKH M TeJia BpallleHus. 38
Tema 4.1. 44
MHororpanHukun 70. Copepxxanue yueOHoro marepuana: MuororpanHuku. [IpaBusibHbie
MHOTI'OI'paHHUKH. MoJie/iu paBUIIbHBIX MHOTOTpaHHUKOB. [Ipu3ma u eé 2
DIIEMEHTHI.

71. Conep:xanue yuedHoro marepuana: Knaccudukarus npusm. 5
N300paxeHne npu3Msl.

72. Conep:xanue yueOHoro marepuana: [Ipakruueckoe 3ansitue 28. 2 OK 06, OK 02,
Pemenue 3a/1a4 Ha 37€MEHTHI IPU3MBI U MapajuIeIenuIeaa. OK 03, OK 04,

73. Conep:xanue yueoOHoro marepuasa: [nomaap moiaHoi moBepXHOCTH 5 OK 05, OK 07,
HPU3MBL. OK 08, OK 09;

74. Copepxanue yueoHoro marepuana: [Ipakruueckoe 3anstue 29. 5
Pemenue 3a/1a4 Ha BBIYMCIICHUE TUIONIA/IU TIOJTHOM MOBEPXHOCTH MTPU3MBI.

75. Copnepsxanune yuedHoro marepuaia: [lupamusa, npaBuibHas MMPaMUa, JIP 4, JIP 5,
yceu€HHasl MMpaMK/ia, IpaBUIbHAs yCeUuEHHAsA MUpaMua, TETPadap; UX 2 JIP 6, JIP 7,
3JIEMEHTBI U CBOICTBA. JIP 9, JIP 10

76. Copnepxanue yueoHoro marepuana: [Ipakrnueckoe 3ansarue 30. 2
Penrenue 3a1a4 Ha 3JIeMEHTHI TUPAMUJIBI.

77. Conep:xanue yueOHOro marepuadna: [nomaas nosHoi NOBEpXHOCTH 5
TUPAMUJIBI.

78. Copnepxanue yueoHoro marepuaa: IlIpakrnuyeckoe 3ansarue 31. 2
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Pemenune 3aJa4 Ha BBIYMCIICHUC I1JI0IIaan MMOJTHOM IMMOBCPXHOCTHU MUPAMUBI.

79. Conep:xxanue yueoHoro marepuaa: O66EM NPU3MBIL. 2
80. Conep:xanue yued0HOro marepuania: O0bpEM nupamMuIbl. 2
81. Conep:xxanue yueonoro marepuasa: [Ipakruuyeckoe 3ansitue 32. 2
Penenue 3a1a4 Ha BeIYHCICHHE 00bEMA IPU3MBL.
82. Conep:xxanue yueonoro marepuasa: [Ilpakruuyeckoe 3ansitue 33. 2
Pemenue 3a1a4 Ha BblYMCIeHUE 00bEMA MUPAMUBL.
83. Pemenue 3a7au Ha BEIYMCIIEHHE 00BEMA U TUIOMIAAN TIOTHOM MTOBEPXHOCTH 2
IPU3MBI U TUPAMU/IBL.
Tema 4.2. Teaa 12
BpalleHus. 84. Conep:kanue yueOHOro marepuasa: [{uiuaap, KOHyC, yCE4EHHBIA KOHYC, 2
map u cdepa; uX MJIEMEHTHI U CBOWCTBA.
85. Copnep:xanue yyedHoro marepuasna: [Inomaap moiHoi moBepXHOCTH OK 06, OK 02,
IIMHPA, KOHYCa, YCEYEHHOTO KOHyca | cdepbl. Pa3BépTka muimuHIpa, 2 OK 03, OK 04,
KOHYyCa U YCEYEHHOT0 KOHYca. OK 05, OK 07,
86. Conep:xanue yueonoro marepuasa: [lpakruueckoe 3anstue 34. OK 08, OK 09;
Pemenuie 3a1a4 Ha BHIYKCIICHHE TJIOMIAAM MTOJHOM MTOBEPXHOCTH TEJ 2
BpAIICHHUSI. JIP 4, JIP 5,
87. Copnepxxanue yueoHoro marepuana: O0bEMBI TNl BpallleHuUs. 2 JIP 6, JIP 7,
88. Conep:xanue yuedoHoro matepuaia: [Ipakruyeckoe 3ansitue 35. 5 JIP 9, JIP 10
Pemenue 3a/1a4 Ha BBIYHCICHHUE 00bEMOB TEJ BpAILICHHSL.
89. Penienue npukiIagHbIX 3a7ad Ha Tejla BPALIEHUS. 2
Pa3nen 5. DjeMeHTHI TEOPHH BEPOSITHOCTEN 14
Tema 5.1. DieMeHTBI 4
KOMOMHATOPUKH 90. Copnepxxanue yyeoHoro marepuasna: [lepectaHoBkH, coueTaHUs U
pasmenieHust. @OpMyIIbI I BEIYUCIECHHS YUCIIa IEPeCTaHOBOK, COUETaHUN 2
Y pa3MENICHUN. OK 06, OK 02,
91. Copnepxanue yueoHoro marepuana: [Ipakruueckoe 3ansarue 36. 5 OK 03, OK 04,
Penienne KOMOMHATOPHBIX 3a/1a4 OK 05, OK 07,
Tema 5.2. DiieMeHTBI 18 OK 08, OK 09;
TEOPUH BEPOATHOCTEH 92. Copepxanue yueOHoro marepuana: Kiiaccuueckoe omnpezneneHue
BEPOSITHOCTH CITy9aifHOTO COOBITHSI. OTHOCUTENbHAS YaCTOTA CIIY9aifHOTO 2 JIP 4, JIP 5,
coObITHs. BbIuncienue BepoSTHOCTH CIYYalHOTO COOBITHS. JIP 6, JIP 7,
93. Conep:xanue yueonoro matepuasna: [Ipakruuyeckoe 3ansatue 37. 4 TP 9
94. Brruucienue BeposSTHOCTH CIy4aHOTO COOBITUS
95. JluckperHas cimydaiiHasi BEIMUMHA. 3aKOH PACTIPEICTICHUS BEPOSITHOCTEH 4
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96.

JUCKPETHOH CIIy4allHOM BEJIMUMHBI. MaTemMaTu4ecKkoe OXKUJaHue U
JIUCTIEPCUS] TUCKPETHOM CIIy4alHOW BEJIMYUHBI.

97.
98.

Haxoxnenne 3akoHa pacupeneneHus BEPOSITHOCTEN JUCKPETHOM CIIy4alHOM
BEJINYUHBI.

99.

100.

Bpluncienue 4ucioBbIX XapaKTEPUCTUK JUCKPETHOM CIIy4aiiHOW BEJIMYUHBI.

IIpomexyTouHas aTTecTanus B popme 3K3aMeHa.

[Ipumeuanue:

1. — o3HaKOMUTEIBHBIN (y3HABAHHE paHEe U3yYEHHBIX 0OBEKTOB, CBOMCTB);
2. — pePOAYKTUBHBIN (BBITIOJHEHUE IEATEITHHOCTH 110 00Pa3Ily, HHCTPYKIIUU U TI0]] PYKOBOJICTBOM)

3. - HpOHYKTHBHLIﬁ (HJ'IaHI/IpOBaHI/Ie H CaMOCTOATCIIbHOC BBIIIOJIHCHUC JCATCIIbBHOCTH, PCHICHUC HpO6JIeMHLIX 33,[[8.‘{)
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3. YCJIOBHUA PEAJIN3AIIMA YYEBHOM JUCIHUILINHBI

3.1. TpeGoBaHUsA K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0
Peanuzanus yueOHON AUCIUIUIMHBI TpeOyeT HAIM4Ks yueOHOTo KabuHeTa «MaTeMaTuka.

O6opynoBanue yaeOHOTo KabuHeTA!
— TI0CaJOYHBIC MECTA IO KOJIMYECTBY 00YJAIOIINXCS;
— pabodee MeCTO MPEToIaBaTels;
— paboyas 10cKa;
— HarBIIHBIC TocOOUs (Y4eOHUKH, Y4eOHBIC TOCOOUS, IJIAKAThl, MOJICTTH T€OMETPUICCKUX TEIN);
—  KOMIUICKT TaOJIMII IO U3y4aeMbIM pa3zieiiam.

Texuuueckue cpeacTBa 00y4eHHUS:
—  MYJbTUMEIUUHBIA MPOEKTOP;
— HOYTOYK;
— IPEe3EeHTaLUU K ypOKaMm.

3.2. HNudopmanuonHoe odecrnevyeHue 00ydeHus

3.2.1. OcHOBHBIE HCTOYHUKHU

DNEeKTPOHHBIE PECYPCHI:
DnexTpoHHasi OUOIMOTeYHas CUCTeEMa

3.2.2. JlonoJtHUTEIbHbIE HCTOYHHKH

[leyaTHble U31aHUA:

1. Anumos III.A. u ap. AnreOpa u Havana ananu3za. 10 (11) k1. — M.: «IIpocBemenue», 2011.- 285c.
2.I'yces B.A., I'puroppeB C.I'., UBonrun C.B. Marematuka mis mpodeccuit M crenuaibHOCTEH
COIMAIBHO-IKOHOMUYECKOTO TIpodmuist — M.: «Akanemusi», 2011.- 384c.

3.bammmakos M.U. Matematuka — M.: «Akagemusa», 2011.- 256¢.

4. Aranacsu JI.C. u np. I'eometpus. 10 (11) k1. — M.: «IIpocsemienuey, 2008.- 255¢.

5.Iexnenkwnit U.JI. Matemaruka: yayeOuuk. — M., 2003. - 201c.

6.Kommoropos A.H. u ap. AnreOpa u Havana ananmm3a. 10 (11) xr. — M., 2000.- 234c.

DNEeKTPOHHBIE PECYPCHI:
DneKkTpoHHas OMbIMOTeYHas cucTeMa

15



4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHUA YYEBHOM JUCHUILIVNHBI

KoHTpo/ib M oOlEHKa pe3ylbTaTOB OCBOCHHS Y4eOHOTrO MpeaMeTa  OCYILIECTBIISIETCS
IIpernojaBaTesieM B X0/€ dK3aMeHa

D®opMbI U METOBI
KOHTPOJISl
OLICHKH
pe3yJabTaToB
00y4eHust

Pe3ysabTarsl 00yyeHus
(ocBOEHHBbIE YMEHUSI, YCBOCHHbIE 3HAHWS)

JIUYHOCMHbIE.

—— c(hOopMHUPOBAHHOCTH MPECTABICHUN O MaTeMaTUKE KaK YHUBEPCATIbHOM
A3bIKE HAyKH, CPEICTBE MOACIHPOBAHUS SBICHHA M INPOLECCOB, UACAX H DK3aMeH
METOJIaX MaTeMaTHKU;

—— TIOHMMaHHWE 3HAYMMOCTH MAaTEMaTHKH JUISI HayYHO-TEXHUYECKOTO
nporpecca, cOPMUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKe KaK K YacTH
00IIIeYeTIOBEYECKON KYJIBTYPhl 4epe3 3HAKOMCTBO C HCTOpUEH pa3BUTHA
MaTEMaTHKH, BOITIOIUEH MaTeMaTHUYEeCKUX UCH;

——pa3BUTHE JIOTHYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOpaXEHUS,
QITOPUTMHUYECKON  KYJIBTYPbl, KPUTHYHOCTH MBIIUICHUS Ha YypPOBHE,
HeoOXoauMoM st Oyaymied TpoQecCHOHANBHON JEeSITeIbHOCTH, JUIS
MIPOJOIKEHHSI 00pa30BaHusl U caMO00pa30BaHMUS;

—— OBJIaZICHUE MATEMaTHYECKUMH 3HAHUSAMHU M YMEHHSIMHU, HEOOXOTUMBIMH
B TOBCEIHEBHOHN >XW3HH, JJII OCBOCHHUS CMEXKHBIX €CTECTBEHHO-HAyYHBIX
IUCUUIUIMH W JUCHUIUIMH TPO(EeCCHOHAIBHOTO NHWKIA, JUIS TOJYy4eHHS
oOpa3oBaHusl B 00JacTsIX, HE TPeOYIOIIUX YIIIyOJIEHHOW MaTeMaTH4ecKoiu
MOJITOTOBKH;

—— TOTOBHOCTh M CIIOCOOHOCTb K OOpa30BaHHIO, B TOM 4HCIE
camM000pa30BaHMIO, HAa MPOTSHKEHUH BCEH KU3HU; CO3HATEIILHOE OTHOIIICHHE
K  HENpepblIBHOMY  00Opa30BaHMIO Kak  YCIIOBHIO YCIIEIIHOM
po¢eCCHOHAIIBHON U 00IIIECTBEHHON JIEATEIbHOCTH;

—— TOTOBHOCTh M CIIOCOOHOCTb K CaMOCTOSITENIbHOW TBOPYECKOH H
OTBETCTBEHHOM JIESITETHHOCTH;

—— FOTOBHOCTb K KOJUIEKTUBHOM paboTe, COTpYAHUYECTBY CO CBEPCTHUKAMHU
B 00pa3oBaTeabHOM, OOIECTBEHHO IMOJIE3HOM, Y4eOHO-UCCIIeI0BATENbCKOM,
MIPOEKTHOU U

IPYTUX BUAAX JIESTEILHOCTH,

—— OTHOILEHHE K MpOo(peCcCHOHATLHONW AEATeNbHOCTH KaK BO3MOXHOCTH
y4acTHsi B pEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAApPCTBEHHBIX,
OOIIeHAIIMOHAIBHBIX MPOOIIEeM;

mem anpedmemuble:

—— YMEHHE CaMOCTOSATEJILHO ONPEAEIATh LeNU IeATeIbHOCTH U COCTABIATh
TUTaHBI JICATEIIEHOCTH; CAMOCTOSTENBHO OCYIIECTBIISATh, KOHTPOJIUPOBATH H DK3aMeH
KOPPEKTHPOBATh JIEATENbHOCTh; MCIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI
UL JTOCTMIKCHHs  TIOCTAaBIICHHBIX IIeJiel W pealu3aliil  IUTaHOB
NS TeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATErHH B PA3IMUYHBIX CUTYaLUsX;
—— yMEHHME NpPOAYKTUBHO OOIIATbCSd U B3aUMOJICHCTBOBATH B IIpOILECCE
COBMECTHOH JI€ATEIIbHOCTH, YYMTBHIBATh MO3UIMHM JPYTUX YYaCTHHKOB
NesTeNbHOCTH, 3G (HEKTUBHO pa3peniaTb KOHPIUKTHI;

—— BJIaJICHUE HaBbIKAMM I103HABATEJIbHOH, yueOHO-HMCCIe0BATENbCKONH M
MIPOEKTHOMN JEeSATENIbHOCTH, HaBbIKAMH Pa3pelIeHHs] MpobsieM; CroCOOHOCTb
U TOTOBHOCTh K CaMOCTOSITEJIbBHOMY TIOMCKY METOJIOB  pEIlIeHHs
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MIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOI0OB [TI03HAHMS;

—— TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOATENbHON HH(POpPMAIMOHHO-
IIO3HABATEJIBHONW JEATENbHOCTH, BKIIOYAas YMEHHE OpPUEHTHPOBATHCA B
pasNMYHBIX ~UCTOYHMKAX HMH(OpManuM, KPUTUYECKH OLIEHHWBaTh M
MHTEPIPETHPOBATh  MHPOPMALMIO,  MOJy4yaeMyl M3  pa3IM4yHbIX
HUCTOYHUKOB;

— BJIQJICHUE SA3BIKOBBIMU CpPEICTBAMM: YMEHME SICHO, JIOTUYHO U TOYHO
U3JIaraTb CBOKO TOYKY 3pDEHHUsS, HCIOJIb30BaTh AaJCKBaTHBIC S3BIKOBBIC
CPEICTBa;

—— BJIaJICHHE HaBbIKAaMM II03HABATEJIbHOW peQUIeKCHH KaK OCO3HAHMS
COBEPIIAEMBIX JCUCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAHUM, T'PaHUL] CBOECTO 3HAHUSA W HE3HAHMS, HOBBIX ITO3HABaTEJIbHBIX
3a/1a4 ¥ CPEJICTB, Ul UX JOCTHKCHUS;

——  LEeJCYCTPEMJIEHHOCTb B  IIOMCKaxX W  IPUHATHUM  PEILCHUH,
COOOpa3UTENbHOCTh W HMHTYHMLHUS, PA3BUTOCTh  MPOCTPAHCTBEHHBIX
IPEJCTaBICHUN; CIOCOOHOCTh BOCIPUHUMATh KPAcOTY M FAPMOHUIO MUPA;

npeomemuuie:

—— c(hopMHUpPOBAHHOCTH MPEJICTABICHUI O MaTeMaTHKE KaK 4acTU MHUPOBOM
KyJIbTYpbl U MECT€ MAT€MaTUKU B COBPEMEHHOW LMBMIIM3ALMU, CIOcO0ax
ONMCaHUs ABJICHUN PEalbHOTO MUPA HA MAaTEMATUUECKOM SI3BIKE;

—— c(OPMHPOBAHHOCTH TPE/ICTABICHUI O MAaTEMAaTUYECKUX IMOHATUAX Kak
BOXHEUIIMX MATEMaTUYECKUX MOJEIAX, IIO3BOJISIOLIMX OIKUCHIBAaTh U
n3y4yaTb pasHble IIPOLECCHI W SBICHUS; IIOHUMAHUE BO3MOKHOCTHU
AKCUOMATHUYECKOTO ITIOCTPOCHUS MAaTEMAaTUUYECKUX TEOPU;

—— BJIAJCHUE METOJAMM JOKA3aTeJIbCTB U AITOPUTMOB PELIEHUs, YMEHUE UX
IIPUMEHATH, NPOBOJAUTH JOKA3aTEIbHbIE PACCYKIACHUS B XOJE PELICHUS
3a1ad4;

— BIJIQJICHUE CTaHIAPTHBIMH IIPUEMaMU pELICHUS pPAlUOHAIBHBIX U
MPPALMOHAIBHBIX, ITOKA3aTENIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX
YpPaBHEHUN W HEPABEHCTB, MX CHUCTEM; MHCIOIb30BAHUE TOTOBBIX
KOMITBIOTEPHBIX IMPOTpaMM, B TOM YHCJIE JUIsl ITOMCKA IIyTH PEIICHUS U
WJUTFOCTPALIMY PELIEHUs YPAaBHECHUN U HEPABEHCTB;

——  c(hopMHpPOBAaHHOCTh  NIPEJACTaBICHUH 00 OCHOBHBIX  IOHATHUAX
MaTeMaTU4eCcKoro aHajau3a MW HX CBOMCTBAaX, BIAJACHUE YMEHUEM
XapaKkTepu30BaTh IOBEACHUE (QYHKIMH, HUCHOJIb30BaHUE TMOJYYEHHBIX
3HAHUH U1 ONUCAHUs U aHAJIM3a PEAIBHBIX 3aBUCUMOCTEH;

—— BJIQJICHUE OCHOBHBIMHU MOHATHSAMHU O IUIOCKUX W INPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (Urypax, UX OCHOBHBIX CBOMCTBAxX; c(hOPMHUPOBAHHOCTb
YMEHHMsI Paclio3HaBaTh reoMeTpudeckre (GUrypbl Ha YepTekax, MOJENSIX U B
peasbHOM MHpE; IPUMEHEHHE U3YUYEHHBIX CBOWCTB IeOMETPUYECKUX (QUTYp
u Qopmys Ui peuieHus] TeOMETPUUYECKUX 3aJad M 3aJa4 C MPaKTHYECKUM
CoJIepKaHUEM;

— c(hOpMHpPOBAaHHOCTh TPEACTABIEHUNH O TMpoleccax U SBJICHUSX,
MMEIOIINX BEPOSTHOCTHBIM XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
pealbHOM  MHUpPE, OCHOBHBIX  IOHATHAX  JJIEMEHTapHOW  TEOpHUH
BEPOSITHOCTEM; YMEHUN HAXOAWUTHh U OLEHUBATH BEPOATHOCTU HACTYIUICHUS
COOBITUH B MPOCTEHIIMX MPAKTUYECKHX CUTyallUsIX M  OCHOBHBIE
XapaKTEPUCTUKHU CIIy4alHBIX BEJIMYNH;

— BIAQJCHUE HAaBBIKAMM HCIIOJIB30BAaHUS TOTOBBIX KOMIIBFOTEPHBIX
[IpOrpaMM IIpU PELICHUN 331a4.

DK3aMeH

Oceoennvie ymenus.
- peuiaTb HHHCﬁHBIG, KBAaJPATHLIC YPABHCHUSA U YPABHCHUS, IPUBOANMBIC K

DK3aMeH
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HHUM;

- pelaTh JJMHEHHbBIC U KBAJpaTHbIE HEPABEHCTBA, CUCTEMbBI HEPABEHCTB;

- pelaTh CUCTEMBI YPaBHEHUN;

- CTpOUTH TpaMKH CTENIEHHOM, MOKa3aTeIbHOM, ToTapu(HMHUIECKON U
TPUTOHOMETPUYECKHUX (YHKIIMH U OTPEIENIATh UX CBOHCTBA;

- pemaTh IpUKJIaAHBIC 3a/1a4 Ha (YHKIIMOHAJIBHYIO 3aBUCUMOCTH;

- BBIYHCIISATh 3HAYCHHUS JIorapruQma Yucia;

- pemaTh OKa3aTelIbHbIC, JIOTapU(PMUIECKUE, TPUTOHOMETPHICCKUE
YpPaBHEHUS U HEPABEHCTBA;

- BBIYUCJISTh 3HAYCHUSI TPUTOHOMETPUUICCKUX () YHKITHHA

- BBITIOJIHATH TPEOOPa30BaHUS TPUTOHOMETPUUYECKUX BBIPAKCHUH;

- pelaTh TPUTOHOMETPUUECKHE YPABHEHUS U HEPABEHCTBA;

- HAXOJIUTh IIPOU3BO/IHBIC;

- BBIYMCJISITh HEONPEICTIEHHBIE U ONIPEICTIEHHbIC UHTETPAIbI;

- pelaTh NPUKJIAIHBIC 3a1a4H C UCIIOJIb30BAaHUEM DJIEMEHTOB
mudGepeHIMATBEHOTO U HHTErPAIbHOTO HCYUCIICHUH;

- BBIIIOJIHATH JICUCTBUS HAJl BEKTOPAMH B TEOMETPUUYECKON U KOOPAUHATHOMN
hopme;

- HAXOJIUTh PACCTOSIHHUE OT TOYKHU JI0 MPSAMOM U JI0 MJIOCKOCTH;

- BBIYHMCJISTH YTOJ MEKY IPSAMBIMH, MEXAY MPAMOMN U IIJIOCKOCTBIO, MEKIY
IUIOCKOCTSIMH;;

- BBIYUCIIATH 00BEMBI U TUIOMIAAH MOTHON MOBEPXHOCTH MHOTOTPAHHUKOB U
TEeJI BpAILICHUS;

- BBIYUCJISITH BEPOSITHOCTh CIIYYatHOTO COOBITHSI.

Oceoennvie 3Hanua:

- CIIOCOOBI PEeLICHUS IMHEHHBIX, KBaIPaTHBIX YPaBHEHUH U ypaBHEHHH,
IMPHUBOJUMBIX K HUM;

- crIocoOBI peleHNs TMHEHHBIX U KBaJPaTHBIX HEPABEHCTBA, CUCTEM
HEPaBEHCTB;

- CIOCOOBI PeLIeHHs CUCTEM YpaBHEHUI;

- CIIOCOOBI BBIYMCIICHUS 3HAUEHUH Jorapu(pMUUECKUX BBIPAXKEHU;

- criocoOBl peleHnH MoKa3aTeabHbIX U JJorapu(MUUECKUX YPaBHEHUN U
HEPaBEHCTB;

- crIocOOBI BBIUMCIIEHUS 3HAUECHUH TPUTOHOMETPUYECKUX BBIPAKEHMIA;
- CrO0cOOBI PEeLIeHUH TPUTOHOMETPUYECKUX YPAaBHEHUI U HEPABEHCTB;

- OCHOBHBIC ITIOHATHUA U METOAbBI MAaTEMATUUYCCKOI'O aHaJIM3a,

- OCHOBHbBIE YHCIIEHHbIE METO/IbI peILICHHsI TPUKJIAJHBIX 3a7ay;

- CIIOCOOBI JEMCTBUM ¢ BEKTOpaMH;

- crocoObl HAX0XKJICHHSI PACCTOSIHUE OT TOYKH JI0 IPSMOM U /10 MIIOCKOCTH;
- CIIOCOOBI BHIYMCIICHUS YTJIa MEXY PSAMBIMU, MEXIY MPSMOM U
TUIOCKOCTBIO, MEXKY IJIOCKOCTSAMU;

- OCHOBHBIC BH/JIbl MHOT'OT'PAaHHUKOB U TCJI BPAIICHUA, UX 3JICMCHTHI,

- criocoObI BBIUUCIIEHUS] 00bEMOM U IIIOMIA el TOJIHOM MOBEPXHOCTH
MHOT'OI'PpaHHUKOB U TCJI BpAIllICHUA,

- OTIpe/IETICHNE BEPOSITHOCTU CIIYYaitHOTO COOBITHS.

DK3aMeH
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