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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITIPOT'PAMMbBI YYEBHOI'O TIPEIMETA
MATEMATHKA

1.1. Ob6aacThr npuMeHeHNsi padoyeii MPorpaMMbl

PaGowas  mporpamma  ydeOHOro  mpeamera — «MareMaTHkay ~— SBISETCS — YacThIO
0011e00pa3oBaTebHOM MPOTPAMMBI B COOTBETCTBHH C TOCYJApPCTBEHHBIM CTaHAAPTOM CPEIHETO
(mosHOTO) O0IIIETO 00pa30BaHMS.

1.2. MecTo npeaMeTa B CTPYKTYpe NPOrpaMMbl: BXOJIUT B 00111€00pa30BaTeIbHBIA  YUSOHBIN ITUKII.

1.3. Heau u 3a1a4u nipeaMera — TPeOOBAHUA K Pe3yJbTATAM OCBOCHUSA Y4eOHOM IUCIHUILUIUHBI:
PabGouas nporpaMmMa OpMeHTHPOBAHA HA JOCTHKEHHE CJIeAYIOUIUX Leei:

—  Qopmuposanue npeocmagnenuii 0 MaTEMATUKE KaK YHUBEPCAJIBHOM $3BbIKE HayKH,
CPEICTBE MOJCIIUPOBAHMSI SIBJICHUN U MPOIIECCOB, 00 MACIX M METO/IaX MAaTEMAaTHKH,

— paseumue JIOTUYECKOT 0 MBIIIICHHUS], MIPOCTPAHCTBEHHOTO BOOOpaXKeHus,
QITOPUTMHUYECKON KYJBTYPBl, KPUTUYHOCTH MBILIUICHUS HAa YPOBHE, HEOOXOauMOM Ijs Oymyuiei
poecCHOHATLHOM JISATEIILHOCTH, JUTS TPOIOJKCHHSI 00pa30BaHus U caMOOOpa30BaHMS;

— o061adenue MmamemMamudecKumMu 3HAHUAMU U YMEHUAMU, HEOOXOIUMBIMH B
MTOBCETHEBHOM >KU3HHU, JUISI U3yUEHHS] CMEKHBIX €CTECTBEHHOHAYYHBIX JUCIUIUIMH Ha 0a30BOM YPOBHE
Y JIUCIUTUTAH TTPO(HECCHOHATLHOTO [UKJIIA, JUIS IMOJIyYeHUsT 00pa30oBaHUs B 00JACTsIX, HE TPEOYIOMIMX
yriayOJIeHHON MaTeMaTH4eCcKOM MOATOTOBKH;

— eocnumanue CpeACTBAaMU MaTEMaTHUKH KYJIbTYpbl JUYHOCTHU, MOHMMAaHHUS 3HAYMMOCTH
MaTeMaTUKU i1 HAy4YHO-TEXHHUYECKOTO MpOrpecca, OTHOUIEHUS K MaTeMaTHKE Kak K 4YacTh
00I1IeueI0BEYECKO KyJIbTYphl Yepe3 3HAKOMCTBO C HCTOPHEH pPa3BUTHUS MAaTEMAaTHUKH, IBOJIOLIUEH
MAaTeMaTUYECKUX UJCH.

OcBoenne coaep:xkanusi npeamera «MaremMaTuka» o0ecne4uBaeT IOCTHKEHHe
CTYyJIeHTaMH CJIeYIOIHX Pe3yabTaTOB!
* IUYHOCMHDBIX

v’ TPaXIAHCKYIO MO3UIINIO KaK aKTHBHOTO M OTBETCTBEHHOTO WIEHA POCCHIICKOTO OOIIECTBA,
OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIC TIPaBa M 00S3aHHOCTH, YBAXKAIOIIETO 3aKOH U
IPaBOMOPSIIOK, 00JIa/1aI0IIEr0 YyBCTBOM COOCTBEHHOT'O JOCTOMHCTBA, OCO3HAHHO
NPUHUMAFOIIETO TPAJAUIIMOHHBIC HAIIMOHATIBHBIE U 00IIEYeNIOBEYECKIE T'YMaHUCTUIECKHE U
JIEMOKpaTHYECKUE IEHHOCTH (2);

v c(hOPMHUPOBAHHOCTH OCHOB CAMOPA3BUTHS M CAMOBOCIIMTAHKSI B COOTBETCTBHH C
00111e4eIOBEYECKUMH LIEHHOCTSIMU U MJleaJlaMH TPa)1aHCKOTo 00IIeCTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CaMOCTOSITENIbHO, TBOPUECKOI M OTBETCTBEHHOM JAeATEeNbHOCTH (5);

v’ TONepaHTHOE CO3HAHME U MOBECHHE B MOIUKYIBTYPHOM MHUPE, TOTOBHOCTh U CIIOCOOHOCTD
BECTH JMAJIOT C APYTUMH JIFOJABMH, TIOCTUTATh B HEM B3aWMOIIOHMMAaHUSI, HAXOUTh 00IIre
HENH U COTPYIHUYATD JUIS UX TOCTHXKEHUSI, CIIOCOOHOCTh MPOTUBOCTOSATH UIACOJIOTHI
AKCTpEeMH3Ma, HaIMOHAIN3Ma, KCeHO()OOUH, TUCKPUMHUHAITUHN TIO COLUATIbHBIM,
PENUTHO3HBIM, PACOBBIM, HAIIMOHATHHBIM MIPU3HAKAM M IPYTHUM HETATHBHBIM COLIMATBHBIM
aByeHusIM (6);

v’ HaBBIKM COTPYIHHYECTBA CO CBEPCTHUKAMH, JETHMHU MIIAJIIIEr0 BO3pacTa, B3pOC/IbLIMU B
00pa3oBaTenbHON, 00IIIECTBEHHO TTOJIE3HOM, YIEOHONCCIEA0BATEIbCKOM, MPOSKTHON 1
JIpYTruX BUAax AesTeNbHOCTH (7);

v TOTOBHOCTH M CIIOCOOHOCTH K 00Pa30BaHMUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
NPOTSDKEHUH BCEH JKM3HU; CO3HATENIFHOE OTHOIIEHHE K HETIPePhIBHOMY 00pa30BaHHIO KaK
YCIIOBHIO YCTICIITHON PO eCCHOHATTbEHON U 00IIIECTBEHHOM AesiTenbHoCTH (9);

v/ 3CTETHYECKOE OTHOIICHUE K MUPY, BKITIOUAS CTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTa, O0IIECTBEHHbIX oTHOIIeHUH (10);

v/ 0CO3HaHHBIA BBIOOpP Oyayleil MPOoGeccHr U BO3MOXKHOCTEH peanu3anud COOCTBEHHBIX
KU3HEHHBIX IUIAHOB; OTHOIICHWE K TPOPECCHOHATHHON IESITeIbHOCTH KaK BO3MOXKHOCTH
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y4acTHs B PCIICHHH JIMYHBIX, OOIIECTBEHHBIX, T'OCYJapCTBEHHBIX, OOIICHAIMOHATBHBIX
npobisiem (13);

® MemanpeOMemelx:

v

YMEHHE CAMOCTOSTEIILHO OIPEICIIATH LIEIN JACATSIBHOCTH U COCTABIISATH IUIAHBI JACATEIbHOCTH;
CaMOCTOSITEIILHO OCYIIECTBIIATH, KOHTPOJIUPOBATH U KOPPEKTHUPOBATH JCATEILHOCTD;
UCII0JIb30BATh BCE BOSMOKHBIC PECYPCHI IS JOCTHIKEHHSI TOCTABJICHHBIX LIEJICH U peau3aiun
IUIAHOB JICATEIBHOCTH; BHIOUPATh YCIICIIHbIC CTPATETUH B pa3IuyHbIX cutyarmsx (1);

yMEHHE IPOYKTUBHO OOILIATHCS U B3aMMOJICHCTBOBATh B MPOLIECCE COBMECTHOM
JEATSIbHOCTH, YYUTHIBATh MO3UIMH APYTUX YUYACTHHUKOB JACATEIBHOCTH, 3PPEKTUBHO
paspemiatb KOHQJIUKTHI (2);

BJIaJICHUC HABBIKAMH [TO3HABATEIbHOM, YIeOHO-UCCIIEI0BATEILCKON M TPOSKTHOM
JeATeIbHOCTH, HABBIKAMH pa3pelieHus mpo0iieM; ciocOOHOCTh U TOTOBHOCTh K
CaMOCTOSATEIILHOMY TTOMCKY METOJIOB PEIICHHS MPAKTHYCCKUX 33]1a4, IPUMEHEHHIO PA3IHYHbBIX
MeTO10B To3HaHus (3);

TOTOBHOCTH U CITIOCOOHOCTD K CAMOCTOSATEIILHON HH(POPMAIIHOHHO-T03HABATEIbHOM
JEATeILHOCTH, BKJIIOYas YMEHHE OPUCHTUPOBATHCS B PA3JIMUHBIX UCTOUHHKAX MH(POPMAIUH,
KPUTHYECKH OIICHUBATH M HHTEPIIPETHPOBATH HHPOPMAIIHIO, TIOTYYaeMYFO U3 Pa3IHYHbBIX
UCTOYHHKOB (4);

BJIQJICHUE SI3BIKOBBIMU CPEIICTBAMU: YMEHHUE SICHO, JOTMYHO U TOYHO U3JIaraTh CBOKO TOUYKY
3pCHUS, UCII0JIb30BATh aJICKBATHBIC SI3BIKOBBIC CpezcTBa (8);

BJIaJICHUE HABBIKAMH [TO3HABATEIbHOM pe(IEKCHH KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBUN H
MBICIIUTEIIBHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBaHHIA, TPAHUI] CBOCTO 3HAHHS U HE3HAHUS,
HOBBIX IMO3HABATEIBHBIX 3a/1a4 U CPECTB IS UX AOCTHXREHUs (9);

* NPEOMEMHBIX:

v

c(OpMUPOBAHHOCTh IPEJCTABICHUN O MaTeMaTUKE KaK 4acTU MHUPOBOM KYyJbTYphl U O MECTE
MaTeMaTHKU B COBPEMEHHON LIMBUIIM3ALIMH, O CIIOCOOAX ONMMCAHUS HAa MAaTEMaTHUYECKOM SI3bIKe
SBJICHUM pEaJbHOTO MUPAa;

C(OPMHPOBAHHOCTh TMPEACTABICHUH O MaTeMaTHYECKUX IMOHATHUAX KaK O BaKHEHIINX
MAaT€MaTHYECKUX MOJENAX, IO3BOJSAIOIIMX ONUCBIBATH W M3ydaTh pa3HblE IPOLECCHl U
SIBJICHUS; TIOHMMaHUE BO3MOXXHOCTH AKCUOMATUYECKOT0 IIOCTPOCHUS MaTEMAaTUYECKUX TEOPUA;
BJIAJICHUE METOJAaMHU JIOKA3aTeJIbCTB U AJITOPUTMOB PELICHUS; YMEHUE WX IPUMEHSATH,
IIPOBOJUTH JJOKA3aTEJIbHBIEC PACCYKIACHUS B XOJI€ PELICHUSA 3a/1ay;

BJIAJICHUE CTaHAAPTHBIMHM IIpUEMaMU pEIICHHWS PAalHOHAIBHBIX W  HUPPALHOHAJIBHBIX,
[IOKA3aTENIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHCHUN U HEPABEHCTB, UX CHUCTEM;
HCIIOJIb30BAaHUE TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM, B TOM YHCJIE ISl TIOMCKA IIyTH PELICHUS
Y WUTFOCTPALVK PELIECHUS YPABHECHUN U HEPABEHCTB;

cOpPMUPOBAHHOCTh  MPEACTABIEHUH OO0 OCHOBHBIX TOHATUAX, HJEIX U  METoJax
MaTeMaTU4YeCKOro aHaJlnu3a,

BJIAJICHUE OCHOBHBIMH IIOHATHUAMHM O IUIOCKMX M IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
¢urypax, ux OCHOBHBIX CBOICTBax; c(pOPMHUPOBAHHOCTh YMEHHs paclo3HaBaTh Ha YepTexkKax,
MOJIENISIX M B peabHOM MHpE IeOMeTpUuYecKue (QUrypbl; MPUMEHEHHE H3yUYEHHBIX CBOMNCTB
reoMeTpuuecKkux ¢Guryp u Qopmys JUisl pelieHuss TeOMETPHUYECKUX 33a7ad U 3agad ¢
MIPAKTHYECKUM COJIEP)KAHUEM;

c(OPMHPOBAHHOCTh NPEACTABICHUN O MpolleccaX U SBJICHUSAX, UMEIOIUX BEPOSTHOCTHBIN
XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJIbHOM MHpEe, 00 OCHOBHBIX HMOHSTHAX
JJIEMEHTAapHOW TEOPUM BEPOSATHOCTEHW; YMEHMM HaXOAUThb U OLEHUBATH BEPOATHOCTHU
HACTYIIJICHUS] COOBITUHN B IPOCTEHIINX MPAKTUYECKUX CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKHI
CIIy4alHBIX BEJINYUH;

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



B pesyabTare n3yueHuns 0083aTeJIbHOM YaCTH NHMKJIA 00yYaIOIIHICH JOJIKEeH:

ymembp:

- pelaTh JIMHEHbIE, KBaJAPAaTHbIC YPABHEHNS U YPAaBHEHHUS], IPUBOJUMBIEC K HUM;

- pelaTh JIMHEWHbIE U KBaIpaTHbIE HEPABEHCTBA, CUCTEMbI HEPABEHCTB;

- pelaTh CUCTEMBI YPaBHEHUN;

- CTPOUTH I'paMKU CTENICHHOMH, TOKa3aTeIbHOM, JOrapu(pMHUUECKON U TPUTOHOMETPUUECKUX
(GyHKUIMH ¥ OIpeAeTsTh UX CBOWCTBA,;

- pelaTh MpUKJIAAHbIE 3a/1a4 Ha (DyHKIIMOHAIBHYIO 3aBUCUMOCTb;

- BBIUMCIIATH 3HAUYEHUS Jorapuma Jyucia;

- pelarth Moka3aTelbHble, Jorapu(pMHUUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHUS U
HEPaBEHCTBA;

- BBIUUCJIATh 3HAYEHUS] TPUTOHOMETPHUECKUX (DYHKIMH

- BBIMOJIHATH NPe00pa30BaHMs TPUTOHOMETPUUYECKIX BBIPAYKEHHIA;

- pelaTh TPUTOHOMETPUYECKUE YPAaBHEHUS U HEPABEHCTBA,;

- HAXOAUTh IIPOU3BOJIHBIC;

- BBIYMCIIATh HEONIPEAEIEHHBIE U ONIPENEIEHHBIE HHTETPAIBI,

- pemarhb MPHUKJIAIHBIEC 33]]a91 C UCIIOJIb30BAHUEM 3JIEMEHTOB I (P PepeHIINaTBHOTO H
MHTETrpaJIbHOIO UCUUCIICHU;

- BBITIOJIHATH JCHCTBHSI HAJl BEKTOPAMHU B TEOMETPUUICCKON U KOOPMHATHOH opme;

- HaXOJUTb PACCTOSIHUE OT TOYKH JI0 NPSIMOU U 10 IUIOCKOCTH;

- BBIUUCJIIATD YTOJI MEKY IPSIMBIMM, MEKIY NPAMOU U IJIOCKOCTBIO, MEXAY IIJIOCKOCTIIMU;

- BBIUMCJIATH OOBEMBI U TUIOLIA/IM OJTHON MOBEPXHOCTH MHOTOIPAHHUKOB U TEJI BPAIllEHUS;

- BBIYMCIISATH BEPOATHOCTD CIy4YaitHOTO COOBITHSI.

3Hamy:

- criocoOBI peleHNs TMHEHHBIX, KBaIPATHBIX YPaBHEHUH U YPaBHEHUH, TPUBOAUMBIX K HAM;

- crIocoOBl peleHNs TMHEHHBIX U KBaJpaTHBIX HEPABEHCTBA, CUCTEM HEPABEHCTB;

- crocoOBI PEeIICHHs CUCTEM yPaBHEHHIA;

- cr10cOObI BHIUMCIIEHUS 3HAUEHHUH JIorapu(MUUECKUX BbIPAXKEHUH;

- CIIOCOOBI pelIeHUH TOKa3aTeNbHbIX U JIOTapu(MUUYECKUX YPaBHEHUN U HEPABEHCTB;

- crI0cOObI BBIUMCIIEHUS 3HAUEHUH TPUTOHOMETPUYECKHUX BBIPAKEHU;

- CIIOCOOBI PelIeHUH TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB;

- OCHOBHBIE TIOHATHUSA U METOJIBI MATEMAaTUYECKOTO aHAIN3a;

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

- crocoObl IeMCTBUI C BEKTOpaMU;

- CIIOCOOBI HAXO0XK/IEHUS PACCTOSTHUE OT TOUYKHU J0 IPSIMOM U J10 TNIOCKOCTH;

- crIocOObI BBIUMCIIEHUS YTJIa MEXK/1Y MPSMBIMHU, MEXy MPSIMOM U IJIOCKOCTBIO, MEKIY
IIJIOCKOCTSIMU;

- OCHOBHBIE BU/Ibl MHOTOTPAHHUKOB U T€Jl BPAILICHU, UX JJIEMEHTHI;

- CIIOCOOBI BHIYMCIICHUS] 00BEMOM U ITOIIAJIEH MOIHON MOBEPXHOCTH MHOTOI'PAaHHUKOB U TEJ
BpallCHUS;

- OIIpeJIeIeHNE BEPOATHOCTH CIy4YailHOro COOBITHS.

B pe3yabTare ocBoeHus1 00pa3oBaTeJIbHON NPporpaMmsl 1o npeamery «MaremaTuka» 'y
BBINIYCKHUKA OyayT c()OPMHPOBAHBI CJICAYIOLIHE 00IIHe KOMIIETCHIUH:

OK 01. Beibupats criocoOsblI petieHus 3a1ad npo(ecCHOHaNbHOM NesTeTbHOCTH, IPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM.

OK 02. OcyuiecTBasTh MOUCK, aHAIU3 U MHTEPIIPETALNIO MH(OPMAIIH, HEOOXOTUMOM J1JIst
BBITMIOJTHEHUS 33/1a4 MPOPECCUOHATBHON AESITETbHOCTH.

OK 03. [1nmaHupoBaTh U peaTn30BbIBaTh COOCTBEHHOE MPO(ECCHOHATEHOE U IMYHOCTHOE Pa3BUTHE.
OK 04. PaboTaTh B KOJIJIEKTUBE U KOMaH[I€, 3(pPEeKTUBHO B3aUMOICHCTBOBAThH C KOJIETaMH,
PYKOBOJCTBOM, KJIMEHTAMH.

OK 05. Ocy1iecTBidTh YCTHYIO U TUCBbMEHHYIO KOMMYHHUKAIIMIO HA TOCYJAPCTBEHHOM SI3bIKE C
y4eTOM 0COOEHHOCTEH COLUANBHOTO U KYJIBTYPHOTO KOHTEKCTA.



OK 09. Mcnonb3oBaTh HHGOPMAITHOHHBIC TEXHOJOTUH B MPO(HECCUOHATBLHON NEATEIHOCTH.

OK 10. [Tonp3oBaTbcs MpodeccnoHaTBHON TOKyMEHTAUE! Ha TOCYJApCTBEHHOM U MHOCTPAaHHOM
A3BIKAX.

OK 11. Ucnonp3oBath 3HaHU 110 (UHAHCOBOI IPaMOTHOCTH, IJIAHUPOBATh
IPEANPUHUMATENBCKYIO IEATEIBHOCTh B IPOo(eccuoHanbHO chepe.

1.4. KoauyecTBO 4acoB HAa OCBOeHHE padoyeil mMporpaMMsbl npeaMeTa:

Oo6mee kommnuectBo vacos - 200
Bo B3auMozeiicTBuu ¢ mpenogaBarenem - 192

2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O IIPEJJMETA

2.1. O0bemM npeamMera U BUAbI Y4eOHOM padoThI

Bu yueOHoii padoThl O0bem yacoB
O0muii 00beM 00pa30BaTEJbLHON MPOrPAMMBbI 200

PaboTta o0yuarierocsi BO B3aHMO/ICHCTBHM C NMpenojaBareseM B T. 4.: 192

- 3aHATHUS B TPYIIIAX 102

- IPAKTUYECKUE 3AHITUS 74

- UHAMBUYAJIbHBIM IPOEKT 0

- IPOMEKYTOYHAs aTTECTALUs IPOBOIUTCS B JOpME IK3aMeHA 8

- KOHCYJIbTAINH 8

O0beM 4acoB caMOCTOATEILHON PadoThl 8




2.2 TemaTnyeckuii IVIaH U cofiep:kaHue y4eOHOro npeamera «MartemaTuka

HaunmenoBanue
pa3aesioB M TeM

Coz[epma}me yqeﬁﬂoro MaTepualjia, IPaAKTUIECCKUE 3aHATUH

Koabr
KOMIIeTeHI Ml U
JHYHOCTHBIE

pe3yJbTaThl,
O0bém | YpoBeHDb | dopmuposanuio
YaCOB | YCBOEHHSl | M IOCTHKCHUIO
KOTOPBIX
cnocodcTByeT
3JIEMEHT
MPOrpaMMblI
Beenenne. Bxognoii konTposs 1. AHTUKOPPYNLIMOHHOE POCBEIIEHUE 2 1
Paznen 1. DiiemenTapHbie GyHKIMH. 64
Tema 1.1. Crenennas 12
(bynkuus, eé rpaguxku n
CBOICTRA. Conep:xxanne yueoHoro marepuana: Yucnosas Gyukius. CrocoObl 3a1aHus
¢bynkuu. O6nacts onpeaenenus GpyHkiuu. CBoiicTBa QPyHKIINU:
BO3pacTaHue, yobIBaHHE; YETHOCTh, HEYETHOCTD; HETIPEPHIBHOCTD; 2 1
nepuon4yHocTh. OrnpeesieHue CBOMCTB (DyHKIMU 3aJaHHOM rpaduyeckum
CIIOCOOOM.
Copep:xanue y%?noro MaTepuaJa: HpvaKaneclcoe 3ansaTue 1. 5 5 OK 01, OK 02,
Onpenenenne CBOUCTB (PYHKIMU 3a/1aHHON TpagUUecKUM CIOCOOOM. OK 03, OK 04,
Conepmam}e y4yeOHOro MaTepHaia: IIpakTnyeckoe 3ansaTue 2. Jluneitnas 2 2 OK 05, OK 09,
¢yHKuUs, e€ rpadMKu CBOMCTBA. OK 10;
Copep:xanue yuedoHoro matepuadna: Ilpakruyeckoe 3anstue 3.
KBagpatuunas ¢pyHkuus, e€ rpaguxu (moctpoeHue napadbosisl o oomei 2 2 JIP 4, JIP 5,
GopMmyIie; YacTHBIE CITyYan ypaBHEHHsS HapaboJibl) M CBOMCTBA. JIP 6, JIP 7,
Copnepsxanue yueonoro marepuana: lipaktuueckoe sanstue 4. GyHkuuu JIP 9, JIP 10
BUga y =ax" +b, rae N — u€rHOoe YMCII0 U N — HEYETHOE YHCIIO; UX TPAPUKU U 5 5
k
cBoiicTBa. OyHKIHMS BUAA Y = Vxuy=—;ux rpaduKu 1 CBOMCTBA.
X
Copep:xanue yuedOHoro marepuana: OOpaTHas QyHKIUS: onpeaeaeHue
o0OpaTHO# (YHKIIMH, aITOPUTM HaX0XK/IeHUs1 00paTHON (YHKIIMH, TOCTPOCHUE 2 1

rpaduka oOpaTHON (PYHKLIMU OTHOCUTEIHHO Tpaduka 3aJaHHON QyHKIIUH.
CummMmetpusi B rocyzapcTBeHHOM cuMBonnke Poccuiickoit denepanuu.




Tema 1.2. Crenens ¢ 2
PAllMOHAIBHBIM 8. Conep:xxkanue yyeoHoro marepuasa: CreneHb ¢ palluOHAIbHBIM
MoKa3areJieM. IoKas3aTeseM, €€ CBOMCTBA. BBIYMCIIEHNS CTEIIEHHU C pallMOHAIbHBIM 2
I10Ka3aTeJIeM.
Tema 1.3. 8
IHoka3zarenbHasn 9. Conep:xanue yueoHoro matepuasa: [lokasarenpHas GyHKus, e€ rpaduku 2 OK 01, 0K 02,
pynkuus. u cBoMcTBa. IIpocreiine noka3aTeabHble YPaBHEHHUS. OK 03, OK 04,
10. Conep:xkanue yyeoHoro marepuasa: Ilpaktudeckoe 3ansatue S. Pemienue 2 OK gi (1)5( 09,
[10KA3aTeIbHBIX YPABHEHUM. :
11. Coaepixanue yueOHOro MaTepuaJa: HOKa3aTeJILHuHe HEPaBEHCTBA. 2 JIP 4, JIP 5,
Haxoxnenue obsiactu onpeeraeHus NoKa3aTeabHON pyHKIUH. JIP 6, JIP 7,
12. Coaep:xanue yueOHoro matepuana: Ilpakrtudeckoe 3ansitue 6. Perienue 2 JIP 9
1I0Ka3aTeJIbHbIX YPAaBHEHUH U HEPABEHCTB.
Tema 1.4. 18
Jlorapudpmuueckasn 13. Coaep:xkanue yuyeoHoro marepuasna: Jlorapudm uncna. Bunsl norapugmos. 5
dyHkuus. CaoiictBa norapudmon. OcHOBHOE JIorapu(MUIECKOE TOKIAECTBO.
14. | Conep:xkanue yyeOHOro marepuasna: Ilpakrudeckoe 3ansatue 7. 5
Brrancienue 3HaueHHH JTOTapru(PMUISCKIX BBIPAKEHHIH.
15. Coaep:xanue yueoHoro marepuasna: Jlorapupmudeckas QyHkius, eé
cBoiicTBa u rpaduku. Haxoxnenune obiactu onpenesneHus JorapupMuIecKon 2 OK 01, OK 02,
yHKIIH. OK 03, OK 04,
16. | Conep:xkanue yuedHOro marepuana: Jlorapupmuueckue ypaBHEHUS U 2 OK 05, OK 09,
CIOCO0BI MX PELICHUS. OK 10, 0K 11;
17. Coaepxanue yueOHoro marepuadna: Ilpakrudeckoe 3ansatue 8. Pemenue 2
norapu(MUIECKUX YPABHEHUI. JIP 4, JIP 5,
18. | Conepsxkanue yye6Horo marepuana: Ipakruyeckoe 3anstue 9. ) JIP 6, JIP 7,
Jlorapudmuueckre ypaBHEHUs, IPUBOANMBIE K KBaJIPATHBIM. JIP 9, JIP 10
19. | Conep:xanue yuedHOro marepuana: dopmyia nepexoja ot jorapudma c 5
OJIHUM OCHOBAHHUEM K JIOTapu(pMy ¢ APYTUM OCHOBAHUEM.
20. | Conep:xxanue yuedHOro matepuana: Jlorapupmuueckue HepaBeHCTBA. 2
21. Coaep:xanue yueOHoro marepuasa: Ilpakrudeckoe 3ansatue 10. Pemenue 5
Jorapu(pMHUUECKUX YPaBHEHUH 1 HEPABEHCTB.
Tema 1.5. 24
Tpuronomerpunuyeckue 22. | Conep:xxanue yyeOHOro MaTepuaja: Mzmepenue yrios. OK 01, OK 02,
pynkuun. Tpuronomerpruyeckue QyHKIIMH YUCIOBOT0 apryMmeHTa. OCHOBHOE 2 OK 03, OK 04,
TPUTOHOMETPHUECKOE TOK1eCTBO. COOTHOLIEHHE MEXKIY OK 05, OK 09,
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TPUTOHOMETPUYECKHUMHU (DYHKIMSMHU OJTHOTO M TOTO XK€ apryMEeHTa. OK 10;

23. Conep:xanue yyeoHoro marepuaJa: Ilpakruueckoe 3ansatue 11. 2
ToxnecTBeHHbIE TPe0Opa30BaHUsl TPUTOHOMETPHUUECKUX BBIPAKECHUH.

24, Conep:xanue yyeoHoro marepuasa: Hekoropsie cBolicTBa P 4, JIP 5,
TPUTOHOMETPUYECKHUX (PYHKLUI: YETHOCTh U HEYETHOCTD, IEPUOTUUHOCTb. 2 P 6, JIP 7,
[IpaBuiia npuBeeHUs. JP 9, JIP 10

25. Coaepixanue yueOHoro marepuasna: Ilpakrudeckoe 3ansatue 12. 2
Brruucienue 3HaueHUH TPUTOHOMETPUUISCKHUX (DYHKITHIA.

26. | Copep:xanue yyeOHOro MmaTepuaja: ['paguku TpUrOHOMETPHUECKUX 5
(YHKIMA ¥ UX CBOKCTBA.

217. Conep:xanue yueOHoro matepuasa: ['eomerpuueckue npeodpasoBaHus
rpaduKOB TpUroHOMEeTpHYecKUX QyHKIuUi: y = K Sin X, y=kcosx, y= 2
sin kx, y = cos Kkx.

28. | 'eomerpuueckue mpeodpa3zoBaHus TPaQUKOB TPUTOHOMETPUUECKHIX
GbyHKIU: 2
y = sin (x+a),y = cos (X + a).

29. Conep:xanue yueOHoro marepuasa: [lpakruueckoe 3ansarue 13. Pemenue 5
3aja4 Ha rpeodpa3oBaHus TPaQUKOB TPUTOHOMETPUUYECKUX (YHKIHH.

30. Coaep:xanue yueoHoro marepuasna: O0paTHbie TPUTOHOMETPUUECKUE 2
GbyHKIHH.

31. | Coaepxanue y4eOHOro MaTepuaja: TpUuroHoMeTpuyeckue ypaBHEHHUSI. 2

32. Conep:xanue yueonoro marepuasna: [Ipaktuueckoe 3ansatue 14. Pemenue 5
POCTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHHH.

CamocrtosiTenbHas padota odyuarommxcs: Pemenue 3ai1a4y Ha mpeoOpa3oBaHus 5

rpaMKOB TPUTOHOMETPHUECKUX (DYHKIMH.

Pa3nea 2. IIpsiMble M INIOCKOCTH B IPOCTPAHCTBeE. 28

Tema 2.1. 6

MHOroyrojibHUKH. 33. | Coaep:xanue yuedOHoro marepuaja: Kinaccupukaus miockux OK 01, OK 02,
reomeTpuueckux ¢puryp. OCHOBHBIE (OPMYITBI sl BRIYMCIICHUS TUTOMIA e 5 OK 03, OK 04,
MHOTOYTOJIbHUKOB. DJIEMEHTHI TPEYTOJIbHUKOB. OCHOBHBIE TEOPEMBI U OK 05, OK 09,
(bOpMYJIBI ITISl TPEYTOIEHUKOB. OK 10;

34. | Coaep:xanue ydueOHOro MaTepuaJja: Beruucienue miomanei 5
MHOTOYTOJIbHUKOB.

35. Coaep:xanue yueOHoro marepuana: Ilpakrudeckoe 3ansatue 15. Pemenue 2
MPSIMOYTOJIPHOTO TPEYTOIbHUKA. PelieHre mpon3BOJIbHOTO TPEYTOJIbHUKA. JIP 4, JIP 5,

22 JIP 6, JIP 7,
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Tema 2.2. [Ipsimble u 36. Coaep:xanue yueOHOro marepuasna: Ilonsrue o morudeckoil CTpykrype 5 JIP 9, JIP 10
IJIOCKOCTH B reoMeTpru. OCHOBHbIE aKCHOMBI CTEPEOMETPUU U CIEJCTBHSI U3 HUX.
NPOCTPAHCTBeE. 37. | Coaep:xanue yueGHOro Matepuaja: Bzanmuoe pacronoxeHue mpsiMbIX Ha 5
110ckocTH. [Ipu3HaK CKpeyBarOUIMXCs NPSMBIX. YT0J MEKAY NPSMBIMU.
38. | Conep:xanue yueoHOro marepuasna: [lapamiensHOCTb MPSAMOIA U TUIOCKOCTH.
[Tpu3Hak napamienbHOCTH NPAMON U mIockocTh. IlapannensHocTh ABYX 2
mwiockocreil.  [Ipu3Hak napamienbHOCTH JBYX IJIOCKOCTEH.
39. Conep:xanue yueonoro matepuasa: [Ipaktudeckoe 3ansitue 16. Pemenue 2
3aJ1a4 Ha NapaJuIeJbHOCTb MPSIMBIX U IIJIOCKOCTEM.
40. Conep:xxanue yuyeOHoro marepuada: [lepneHIukyasipHOCTb IPSMOU U 5
I10CKOCTH. [IpH3HaK NeprneHauKyISIPHOCTH IPSIMOM U INIOCKOCTH.
41. Conep:xanue yueOHOro Mmatepuasa: Teopema o TpEX MEepHEHIUKYISIPAX. 5
Yron Mexay NpsiMOM U IJIOCKOCTBIO.
42. | Coaep:xanue yuedonoro marepuaja: [ipakruyeckoe 3ansitue 17. Pemenue
3aJja4 Ha BBIUYMCIIEHUE: PACCTOSIHUS OT TOYKHU /10 NMPSIMOM M JI0 INIOCKOCTH, 2
yIJIa MEXKAY NPSMOU U INIOCKOCTBIO.
43. Coaep:xanue yueOHOro marepuasna: J[Byrpanssie yrisl. JINHEHHBIN yroa 5
JBYrpaHHoro yria. 3mepeHue 1ByrpaHHBIX YIJIOB.
44, Conep:xanue yueOHoro marepuasa: [lpakruueckoe 3ansarue 18. Pemenue 5
3aJ1a4 Ha BbIUMCJIEHUE BEJIUYMHBI IBYTPaHHOIO yIa.
45. | Coaep:xanme ydeOHOro Marepuaja: [lepneH1ukyIspHOCTb MIOCKOCTEN. 5
[Ipu3HaK NepneHIMKYISIPHOCTH JBYX IJIOCKOCTEH.
46. Coaep:xanue yueOHoro marepuana: Ilpakrudeckoe 3ansatue 19. Penenne 2
3aJ1a4 Ha NePIEeHIUKYISIPHOCTD.
Tema 2.3. BekTopsb! 6
KOOPAUHATHI HA 47. Coaep:xanue yueOHOro marepuana: Bektopsl. BzaumHoe pacrnionoxenne OK 01, OK 02,
IUIOCKOCTH. BEKTOPOB Ha IUNIOCKOCTH. JlefcTBUSI HaJl BEKTOpPaMHU B T€OMETPUUYECKOM 2 OK 03, OK 04,
dopme. OK 05, OK 09,
48. Conep:xanue yueOHoro Mmarepuasna: BekropHsliii 6a31uc Ha MIOCKOCTH. OK 10;
Koopaunats! BekTopa. JIeCTBHS HaJ BEKTOpaMHU B KOOPAMHATHOU opMme. 2
JlnuHa BekTopa. Yros Mexay BEKTOPAMH.
49. Coaep:xanue yueOHoro marepuana: Ilpakrudeckoe 3ansatue 20. Pemenue AP 4, JIP 5,
3aJ1a4 Ha BEKTOPBI. 2 P 6, JIP 7,
JIP 9, JIP 10
Paznen 3. DiaeMeHTHI MATEMATHYECKOT0 aHAJIN3A. 38
Tema 3.1 IIpenen 4
pynkuun. 50. | Conepianme yuebnoro marepuana: [lousie npesena GyHKIHH HA 2 OK 01, OK 02,

10




OECKOHEUYHOCTH U B TOUKE. BeCKkoHEYHO 00JIblne U OECKOHEUHO MAaJible
BEJIMYHHEL. TeopeMsl 0 npezenax. Beraucienue npejena GyHKIUA B TOYKE U
Ha OECKOHEYHOCTH.

5l.

Conep:xkanue yyeoHoro marepuaJa: Ilpakruueckoe 3anusitue 21. Pemienue
3a/la4 Ha BBIYUCIICHUE TIpeena (pyHKIMHU B TOUYKE U Ha OECKOHEYHOCTH.

OK 03, OK 04,
OK 05, OK 09,
OK 10;

JIP 4, JIP 5,
JIP 6, JIP 7,
JP9

Tema 3.2. IlpousBognas
bynkuumn u eé
NPHJIOKEHHUS.

18

52.

Conep:xanue ydyeOHOro Marepuasa: 3aga4u, IPUBOAILINE K TOHATHUIO
npou3BoHON. Onpenenenue npou3BogHol. HaxoxieHue npon3BoaHOM 110
onpezaeneHuto. HaxoxxaeHue npou3BoaHON QpyHKIMU 1O PopMyam U
npaBuiaM audQepeHIupoBaHusl.

53.

Conep:xanue yueOHoro matepuasa: [lpakruueckoe 3anstue 22.
Haxosx/1eHre mpou3BOIHON CTeNeHHOW (PYHKITUH.

54.

Conep:xanue yueOHOro MaTepuaja: ['eoMEeTpUYCCKHIA CMBICI TPOU3BOTHOI.

[TpousBoaHbIe BRICIINX MOPsAAKOB. Bropas npoussoanas. Juddepenmman
GbyHKIHH.

55.

Conep:xanue yueOHoro marepuana: ®U3nyeckuii CMbICI IPOU3BOAHOM.
HaxosxieHre CKOpOCTH JUIsI ITpoliecca, 3alaHHoro (opMyJIon B rpad)uKoM.

56.

Copep:xanue yueOHOro MaTepuaJa: Y ClIOBHs BO3pacTaHUs U yObIBaHUS
¢bynkuuu. OxerpemyM ¢pyHkimu. Heobxonumoe 1 10cTaTOuHOE yCIOBUS
skcTpemyMa. MccregoBanue pyHKIUN HA SKCTPEMYM C TOMOILBIO
IMPON3BOJHLIX.

57.

Coaep:xanue yueOHoro marepuana: [Ipakrnueckoe 3ansarue 23.
HccnenoBanue PyHKIMM HA SKCTPEMYM, MIOCTPOEHHUE rpaduka QyHKIUH.

58.

Copep:xanue yuedOHOro MmaTepuaJa: BeIIyKIOCTh U BOTHYTOCTb Ipaduka
¢ynkuuu. Touka nepern6a. Y ciaoBusl BHITYKIOCTH U BOTHYTOCTH Ipaduka
¢ynkuuu. HeoOxoaumoe 1 J0CTaTOUHOE yCIOBHE TOYEK Meperuoa.
UccnenoBanmne QyHKIMH ¢ TOMOIIbIO TPOU3BOAHBIX; TIOCTPOEHHUE rpadrka
(GYHKIMH.

59.

Conep:xkanue yyeoHoro marepuaJa: Ilpakruueckoe 3ausitue 24. Peienue
3aJ1a4y Ha UcclieloBaHNe (PyHKIIMH C TIOMOIIbIO IIPOU3BOJHBIX U IOCTPOCHUE
rpaduka QyHKIHH.

CamocrosiTesibHasi padoTa odyuaromuxcsi: Pemenue 3a1ay Ha cCiieI0BaHNE
(GYHKIIMH C TOMOIIBIO POU3BOJHBIX U MOCTpOEHHE rpaduka QyHKIHMH.

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 09,
OK 10;

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

Tema 3.3. UnuTerpaua u
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€ro NMpuJIoKeHH. 60. | Copep:xxanue yuedHoro matepuaJa: [leppooOpasnas. Heonpenenéuuorit
MHTErpaj U ero cBoiicTea. HaxoxaeHue HeonpeneaéHHOro HHTerpaia 1no 2
dbopMynaM HHTETPUPOBAHUSI.
61. Conep:xanue yueoOnoro matepuasa: [lpakruueckoe 3ansitue 25. 5
TaOnauuHbIi METOA UHTEIPUPOBAHHUSL.
62. Conep:xanue yueOHoro marepuasa: OnpenenaéHHblil HHTErpal U €ro 8§ 8;: 8§ 8421:
CBOMCTBA. BerunciieHue onpeneséHHoro nurerpaia no ¢popmysie Herorona- 2
o | p rp opmy. OK gi (1)é< 09,
63. | Copep:xxanue yuedOHOro Mmatepuana: ['eomeTprueckuii cMbICT 5
OIpeIeIEHHOr0 UHTErpaa.
64. | BolumcieHHE ILUIONMIAIH IWIOCKOH QHUIYPEL 2 JIP 4, JIP 5,
65. Conep:xanue yueOHoro marepuasna: [lpakruueckoe 3ansitue 26. Pemenue 5 JIP 6, JIP 7,
3aJ]a4 Ha BBIUMCIICHHUE IO N MIJIOCKOM (Urypsl. JIP 9, JIP 10
66. | Copep:xxanue yuedHoro matepuaia: [Ipaktuueckoe 3ansitue 27. 5
Brruucnenue o6bpéma Tesia BpalieHusl.
CamocrosiTesibHasi padoTa o0yuyaromuxcsi: Pemenuve 3a1a4 Ha BRIUKUCIICHUE 5
IUIOIIAM [UIOCKOH (PUTYPBI.
Pa3nen 4. MHOTOrpaHHHUKH M TeJia BpallleHus. 38
Tema 4.1. 44
MHororpanHukun 67. Copnepxxanue yueOHoro marepuasa: MuororpanHuku. [IpaBuibHbie
MHOTOTpaHHUKH. MoJieNTi MpaBUIIbHBIX MHOTOTpaHHUKOB. [Ipu3ma u eé 2
DIIEMEHTHI.
68. Conep:xanue yuedHoro marepuadna: Knaccudukarus npusm. 5
N300paxeHne Npu3Msl. OK 01, OK 02,
69. Conep:xanue yuedoHoro matepuadna: [lpakrtuyeckoe 3ansitue 28. 5 OK 03, OK 04,
Pemienue 3a/1a4 Ha 37€MEHThI IPU3MBI U MapaJuIeIenUIeaa. OK 05, OK 09,
70. Conep:xxanue yueOHoro marepuaJa: [lnomanp moaHol MOBEpXHOCTH 5 OK 10;
PU3MBI.
71. Copnepxanue yueoHoro marepuasa: [Ipakruueckoe 3anstue 29. 2
Pelnenue 3a1a4 Ha BEIYMCIIEHHE TUIOIIA/M MTOJHOM TIOBEPXHOCTH MPHU3MBIL. JIP 4, JIP 5,
72. Copepxxanue yueoHoro marepuadna: [lupamuna, npaBuinpHas nupamuia, JIP 6, JIP 7,
yceu€HHas MMpaMu/ia, IpaBUIbHas yceu€HHAs MUpaMua, TeTPadap; UX 2 JIP 9, JIP 10
3JIEMEHTHI U CBOWCTBA.
73. Copnepxanue yueoHoro marepuasa: Ilpakrnueckoe 3ansarue 30. 2
Pemrenue 3a1a4 Ha 5JIeMEHTBI TUPAMUJIBI.
74. Copepxanue yueOHoro marepuada: [lnomaas nosHoi NOBEPXHOCTH 2

12




MMUupaMubl.

75. Conep:xxanue yueoHoro marepuasa: [Ipakruueckoe 3ansitue 31. 5 9
Pemienue 3a/1a4 Ha BBIYMCICHHUE TUIOMIAAN MTOTHON MOBEPXHOCTH MUPAMU/IBI.
76. Conep:xxanue yueoHoro marepuasa: O0bEM NPU3MBIL. 2 1
77. Conep:xanue yuedHOro marepuana: O6bEM nupamMuIsl. 2 1
78. Conep:xxanue yueoHoro marepuasa: [Ipakruueckoe 3ansitue 32. 2 5
Penienue 3a/1a4 Ha BeIYHCICHUE 00bEMA IPU3MBL.
79. Copnepxxanue yueoHoro marepuasa: IIpakrnueckoe 3ansatue 33. 2 2
Pemienue 3a/1a4 Ha BbIYKMCIEHUE 00BEMA IHPAMUJBI.
CamocrosiTesibHasi padoTa odyuaromuxcs: Pemenne 3a1a4 Ha BeIYUcIeHHEe 00bEMa 2 3
U IJIOLIA/IU TTOJIHOM MOBEPXHOCTU IPU3MBI U TUPAMU/IBL.
Tema 4.2. Tena 10
BpallleHHsl. 80. Conep:xanue yuedOHOro marepuadia: L{ununap, KoHyc, yceu€HHbINH KOHYC, 5 1
map u cdepa; uX JIEMEHTHI U CBOWCTBA. OK 01, OK 02,
81. Conep:xanue yueOHOro Mmarepuasna: [lnomasas nosHoi NOBEPXHOCTH OK 03, OK 04,
IIMHIPA, KOHYCa, YCEYEHHOTO KoHyca | chepsl. Pa3BépTka muimmHIpa, 2 1 OK 05, OK 09,
KOHYycCa U YCe4EHHOr0 KOHYyca. OK 10;
82. Copepxxanue yueoHoro marepuasa: [Ipakruueckoe 3ansatue 34.
Pemienue 3a1a4 Ha BBIYMCIICHUE IUIOLAIM TIOJTHOM MOBEPXHOCTHU Tell 2 2
BpAIICHUS. JIP 4, JIP 5,
83. Conep:kanue yueonoro marepuana: OGbEMbI Tl BpAILIEHHUS. 2 1 JIP 6, JIP 7,
84. Copnepxanue yueOHoro marepuasa: Ilpakrnueckoe 3ansarue 35. 2 2 JIP 9, JIP 10
Pemienue 3a/1a4 Ha BBIYHCICHHE 00BEMOB TEJ BPAILICHHSL.
Pa3nes S. DiieMeHTBI TEOPHH BEPOSITHOCTEH 14
Tema 5.1. diiemeHTBI 4
KOMOHMHATOPHKH 85. Conepxanue yueOHoro marepuasna: [lepectanoBku, coueTaHus 1
pasmerenus. QOopMyITbl U BRIYMCIICHUS YUCIIA TIEPECTaHOBOK, COYETaHHUH 2 1 OK 01, OK 02,
U pa3sMeleHu . OK 03, OK 04,
86. Conep:xanue yuedoHoro matepuadna: Ilpakruueckoe 3ansitue 36. 5 5 OK 05, OK 09,
Penienne KOMOMHATOPHBIX 33124 OK 10, OK 11;
Tema 5.2. Dj1eMeHThI 10
TEOPUH BEPOATHOCTEH 87. Copepxxanue yueoHoro marepuasna: Kiiaccuueckoe omnpeneneHue
BEPOSTHOCTH CITy4aifHOTo cOOBITUS. OTHOCUTENBHAS YacTOTa CIIy4aifHOTO 2 1 JIP 4, JIP 5,
coObITHSI. BBIunciieHrne BEpOSTHOCTH CITYYAHOTO COOBITHSI. JIP 6, JIP 7,
88. Copepxanue yueoHoro marepuasa: Ilpakrnueckoe 3ansarue 37. 5 9 JIP 9

Boruncienne BeposiTHOCTH CITy4ailHOTO COOBITHUS
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\ IIpoMe:xxyTOYHAas aTTecTanus B GopMe JK3aMeHa.

[Ipumeuanue:

1. — o3HaKOMUTENBHBIN (y3HABAaHHE paHEE N3YUYEHHBIX 00OBEKTOB, CBOMCTR);

2. — pePOAYKTUBHBIN (BBITIOJHEHUE IEATEITHHOCTH 110 00pa3Ily, HMHCTPYKIIUHU WIH TIOJT PYKOBOJICTBOM )

3. — IPOAYKTUBHBIN (IUTAHUPOBAHUE U CAMOCTOSTEIILHOE BBIIIOJIHEHHE JICATEIIbHOCTH, PEIICHUE TPOOIEMHBIX 3a/1a4)
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3. YCJIOBUA PEAJIN3AIIMM YYEBHOM TUCIHUILIMHBI

3.1. TpeGoBaHus1 K MUHMMAJIbHOMY MAaTEPUAJIbHO-TEXHUYECKOMY O0ece4eHH 0
Peanu3anus yueOHON NUCIUTUIMHBI TpeOyeT HAIMYKS y4eOHOTO KabnHeTa «MareMaTHKay.

ObopynoBanue yueOHOro KabuHeTa!
— TI0CaJOYHBIC MECTA IO KOJIMYECTBY OOYUAFOIIUXCS;
— pabodee MeCTO MPETo1aBaTels;
— pabouyas 10CKa;
— HarBIIHBIC TocoOUs (Yy4eOHUKH, Y4eOHBIC TOCOOUS, IJIaKaThl, MOJICITH T€OMETPUICCKUX TEI);
—  KOMIUICKT TaOJIHII IO U3y4aeMbIM pa3zeiiam.

Texnuyeckue cpeacTsa 00y4eHUS:
—  MYJbTUMEIUUHBIA MPOEKTOP;
— HOYTOYK;
— IPE3EHTaLUU K ypOKaM.

3.2. HNudopmanuonHoe odecrneyeHue 00ydeHus

3.2.1. OcHOBHBIE HCTOYHUKHU

DNEeKTPOHHBIE PECYPCHI:
DnexTpoHHas OUOIMOTeYHas CUcCTeMa

3.2.2. JlonoJtHUTEIbHbIE HCTOYHUKH

[leuaTHbie U3AAHUS:

1. Anumos III.A. u ap. AnreOpa u Havana ananu3za. 10 (11) ka1 — M.: «IIpocBemenuey, 2011.- 285c.
2.I'yces B.A., I'puropseB C.I'., UBonrun C.B. Marematuka mis mpodeccuit M crenuaibHOCTEH
COLIMAJIbHO-9KOHOMUYECKOT0 npoduiid — M.: «Akagemus», 2011.- 384c.

3.bammakos M.M. Matematuka — M.: «Axkagemus», 2011.- 256¢.

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

S.Iexnenxwnit U.JI. Matemaruka: yuebnuk. — M., 2003. - 201c.

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

DNEeKTPOHHBIE PECYPCHI:
DneKkTpoHHas OubIMoTeYHas cucTeMa
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM JUCIUILIMHBI

KoHTpo/iIb M oOLEHKa pe3ylbTaTOB OCBOCHHS Y4YeOHOTrO MpeaMeTa OCYILIECTBIISIETCS
IIpernojaBaTesieM B X0/1€ dK3aMeHa

D®opMbI U METObI
KOHTPOJISl
OLICHKH
pe3yabTaToB
00y4eHust

Pe3ynbTarsl 00y4yeHus
(ocBOEHHBbIE YMEHUSI, YCBOCHHbIE 3HAHWS)

JUYHOCMHbIE.

—— c(OPMHPOBAHHOCTH TPEJICTABICHUI O MaTEMAaTUKE KaK YHUBEPCAITBHOM
A3bIKE HAYKH, CPEIICTBE MOICITUPOBAHMS SIBICHUH M TPOLIECCOB, UACAX U DK3aMeH
METO/aX MaTEMaTHKH,

—— TIOHMMaHHWE 3HAYMMOCTH MAaTEMaTHKH JUISI HAay4YHO-TEXHHUYECKOTO
nporpecca, COPMHPOBAHHOCTh OTHOIICHHUS K MaTeMaTHKE KaK K 4YacTH
00IIIeYeTIOBEYECKON KYJIbTYPhl 4epe3 3HAKOMCTBO C HCTOpUEH pa3BUTHA
MaTEMaTHKH, SBOJIIOLIUEH MATEMaTUIYCCKUX UIICH;

——pa3BUTHE JIOTUYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMUYECKON  KYJIbTYPbl, KPUTHYHOCTH MBIIUICHUST Ha YpPOBHE,
HeoOXomuMoM it Oyaymied TpodeCCHOHATBHONW —ACSTeTbHOCTH, IS
MPOIOJDKEHHS 00pa30BaHus U caMO00OPa30BaHUs;

—— OBJIaZICHWE MATEMaTHYECKUMH 3HAHUSMHU M YMEHUSMHU, HEOOXOIMMBIMH
B TIOBCEJHEBHOW KHM3HH, JJISI OCBOCHHUS CMEXKHBIX C€CTECTBCHHO-HAYYHBIX
IUCUUIUIMH ¥ JUCHUIUIMH TPO(ECCHOHAIBHOTO LUKJIA, UL TOJyYSHHS
oOpa3oBaHusl B 00JacTsIX, HE TPeOYIOMIUX YrIyOJIEHHON MaTeMaTH4ecKou
MOJITOTOBKH;

—— TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHIO, B TOM 4HCIE
caM000pa3oBaHMIO, HA MPOTSHKEHUH BCEH KU3HU; CO3HATEIILHOE OTHOIIICHHE
K  HENpepblIBHOMY  OOpa30BaHMIO Kak  YCIIOBHIO yCIIEIIHOM
po¢eCCHOHAIIBHON 1 00IIIECTBEHHON JIEATEIbHOCTH;

—— TOTOBHOCTh M CIIOCOOHOCTb K CaMOCTOSITENIHOW TBOPYECKOH H
OTBETCTBEHHOM JIESITEIHHOCTH;

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

JIPYTHX BUAAX JCSITCIHLHOCTH;

—— OTHOILEHHE K MpOo(pecCUOHATLHONW AEATeNbHOCTH KaK BO3MOXHOCTH
y4acTHsi B pEIIEHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
OOIIeHAIIMOHAIBHBIX MTPOOJIEM;

Memanpeamemuble:

—— YMEHHE CaMOCTOSTEJILHO ONPEAEIATh LeNu IeSTeIbHOCTH U COCTABIIATh
TUTaHBI JICATEIIEHOCTH; CAMOCTOSATENBHO OCYIIECTBIISATh, KOHTPOJIUPOBATH H DK3aMeH
KOPPEKTHPOBATh JIEATEIbHOCTh; HCIOJb30BaTh BCE BO3MOXKHBIE PECYPCHI
IUIE  JIOCTMIKCHHS  TIOCTAaBIICHHBIX IIeNiell W pealn3aluil  IUTaHOB
NesITeIbHOCTH; BEIOUPATH YCHEIIHbIE CTPATETHH B PA3JIMYHBIX CUTYalUAX;
—— yMEHHME NpPOAYKTHBHO OOIIATbCSA M B3aUMOJICHCTBOBATH B IIPOILECCE
COBMECTHOH JI€ATENIbHOCTH, YYMTHIBATh MO3UIMU JPYTUX YYACTHUKOB
NesTeNbHOCTH, 3G (HEKTUBHO pa3peniaTb KOHPIUKTHI;

—— BJaJICHUE HaBbIKAaMM I103HABAaTEJIbHOH, y4eOHO-HCCIe0BATENbCKONH M
MIPOEKTHOM JEeSATENIbHOCTH, HaBbIKAMH Pa3pelIeHHs] MpobsieM; CroCOOHOCTb
U TOTOBHOCTh K CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB  pElICHHS
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MIPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IT03HAHUS;

—— TOTOBHOCTb U CIHOCOOHOCTH K CAaMOCTOATEIbHOW HWH(MOPMaIMOHHO-
[I03HABATEJIbHON JIE€ATEIIbHOCTH, BKJIIOYAsh YMEHHE OpPUEHTHUPOBATHCS B
pa3IMYHbIX MCTOYHUKAX HWHGOpMalMU, KPUTHUECKU OLEHUBATh U
UHTEPOPETHPOBATh  MH(POPMAIUIO,  MOJy4yaeMyl M3  pa3IM4YHbBIX
HMCTOYHUKOB;

—— BIIAQJICHUE S3BIKOBBIMHM CPEICTBAMU: YMEHME SICHO, JIOTMYHO U TOYHO
W3JIaraTb CBOK) TOYKY 3pEHHS, HCIIOJIb30BaTh aJIEKBAaTHbBIE S3BIKOBBIC
CPEICTBa;

—— BJQJICHHE HaBbIKAMHM I[103HABATEIBHON pedIeKCUH KaK OCO3HAHMS
COBEpIIAEMBIX JEHCTBUII M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIHTATOB U
OCHOBAaHMWH, I'PaHUI] CBOETO 3HAHUS U HE3HAHMS, HOBBIX IMO3HABATEIIbHBIX
3a]1a4 U CPEJICTB, IS UX JOCTUKECHMUS;

—  LENeYCTPEMJIEHHOCTb B  TIOMCKax W  NPHUHATUU  PELICHUH,
COOOpa3UTENbHOCTh W HMHTYHIHSA, Pa3BUTOCTh  IPOCTPAHCTBEHHBIX
MIPeJICTaBJICHHUI; CIOCOOHOCTh BOCIIPUHUMATh KPAcOTY U TAPMOHUIO MHPA;

npeomemuuie:

—— c(OpMHUPOBAHHOCTb NPECTABICHUN O MaTeMaTHKE KaK 4aCcTH MHUPOBOM
KyJbTYpPbl U MECT€ MAaT€MaTUKU B COBPEMEHHOW LMBMIIM3ALMH, CIOCO0ax
OIMCAHUs SBJICHUI pEaIbHOIO MUPA HA MAaTEMAaTUYECKOM SI3BIKE;

—— c(OPMHPOBAHHOCTH TPE/ICTABICHUN O MAaTEMATUYECKUX IMOHATUAX KaK
BOXHEHIINX MaTEMaTHYECKMX MOJEINAX, IO3BOJISIIOIIMX OIMUCBHIBATE U
n3y4daTb pasHble TIPOLECChl W SBICHHs; IIOHUMAHUE BO3MOKHOCTHU
aKCMOMAaTHYECKOTO MOCTPOEHUS MAaTEMATUYECKUX TEOPUIL;

—— BJIAJCHUE METOJAMM JOKA3aTeJIbCTB U AITOPUTMOB PELIEHUs, YMEHUE UX
IIPUMEHSTh, IPOBOAUTH [OKA3aTEIbHBIE PACCYKIEHUS B XOAE PELICHUS
3a1ad;

— BIJIQJICHUE CTaHIAPTHBIMA IIPUEMaMU pELICHUS pPAlUOHAIBHBIX U
MPPALMOHAIBHBIX, ITOKA3aTEeNIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKHUX
YPaBHEHUN W HEPABEHCTB, MX CHUCTEM; MWCIOJIb30BAHUE TI'OTOBBIX
KOMITBIOTEPHBIX IMPOTpaMM, B TOM YHCJIE JUIsl IIOMCKA IIyTH pEUIeHUs U
WJUTFOCTPALIMY PELIEHUs YPAaBHEHUN U HEPABEHCTB;

——  c(hopMHpPOBAaHHOCTb  NIPEJACTaBICHUH 00 OCHOBHBIX IOHATHUAX
MaTeMaTU4YeCKOro aHaau3a W HX CBOWCTBAaX, BIAJACHUE YMEHUEM
XapakTepu30BaTh MOBEAEHUE (QYHKIMH, HCHOJIb30BaHUE IOJYyYEHHBIX
3HAHUH U1 ONUCAHUs U aHAJIM3a PEAIBHBIX 3aBUCUMOCTEH;

—— BJIQJICHUE OCHOBHBIMHU IOHATHSAMH O IUIOCKMX W IPOCTPAHCTBEHHBIX
reOMETPHUECKUX (UTypax, UX OCHOBHBIX CBOHCTBaxX; c(hOpMUPOBAHHOCTH
YMEHHS paclo3HaBaTh TeOMeTpuUeckre (GUryphl Ha YepTekax, MOJENIX U B
peasbHOM MHpE; IPUMEHEHHE U3yUEHHBIX CBOWCTB r€OMETpUYECKUX (Guryp
1 QopMyn Ui peuieHus] TeOMETPUUYECKUX 3aJad M 3aJa4 C MPaKTHYECKUM
CoJlepKaHUEM;

— c(hOopMHpPOBAaHHOCTh TMPEJCTABICHUNH O TMpoleccax U SBICHUSX,
MMEIOIINX BEPOSTHOCTHBIM XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
pealbHOM  MHUpPE, OCHOBHBIX  IOHATHAX  JJIEMEHTapHOW  TEOpHUH
BEPOSITHOCTEM; YMEHUN HAXOAUTHh U OLICHUBATH BEPOATHOCTU HACTYIUICHUS
COOBITUHA B MPOCTEHIIMX MPAKTUYECKHMX CHUTyalUsiX M OCHOBHBIE
XapaKTEPUCTUKHU CIIyYalHbIX BEJIIMUUH;

—— BIAQJCHUE HABBIKAMM HCIIOJIB30BAaHUSA TOTOBBIX KOMIIBIOTEPHBIX
[IpOrpaMM IIpHU peLISHUH 3a/1a4.

DK3aMeH

Oceoennvie ymenus.
- peuiaTb HHHCﬁHBIG, KBaAPATHLIC YPABHCHUSA U YPABHCHUSA, IPUBOANMBIC K

DK3aMeH
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HHUM;

- pelaTh JJMHEHHbIEC U KBAaJpaTHbIC HEPABEHCTBA, CUCTEMbI HEPABEHCTB;

- pelaTh CUCTEMBI YPaBHECHUN;

- CTpOUTH TpadKH CTENIEHHOM, MOKa3aTeIbHOM, ToTapu(HMHUIECKON 1
TPUTOHOMETPUYECKHUX (QYHKITUI U OTPEIENIATh UX CBOHCTBA;

- pemaTh IpUKJIAAHBIC 3a/1a4 HAa (YHKIIMOHAJIBEHYIO 3aBUCHUMOCTD;

- BBIYHCIISATH 3HAYCHHMS Jlorapudma gucia;

- pemaTh OKa3aTelbHbIC, JJIOrapU(PMUUIECKUE, TPUTOHOMETPHICCKUE
YpPaBHEHUS U HEPABEHCTBA;

- BBIYUCJISTh 3HAYCHUSI TPUTOHOMETPUUICCKUX (DYHKITHHA

- BBITIOJIHATH TPEOOPa30BaHUS TPUTOHOMETPUUYECKUX BBIPAKEHUH;

- pelaTh TPUTOHOMETPUUECKHE YPAaBHEHUS U HEPABEHCTBA;

- HAXOJIUTh IIPOU3BOJIHBIC;

- BBIYMCJISITH HEONIPEICTIEHHBIEC U ONIPEICTIEHHbIC UHTETPAIbI;

- pelaTh NPUKJIAIHBIC 3a1a4H C UCIIOJIb30BAaHUEM JIEMEHTOB
mudGepeHIMATBEHOTO U HHTETPATLHOTO HCYUCIICHUH;

- BBINIOJIHATH JICUCTBUS HAJl BEKTOPAMH B TEOMETPUUYECKON U KOOPAUHATHOMN
hopme;

- HAXOJIUTh PACCTOSTHUE OT TOYKHU JI0 IPSAMOM U JI0 MJIOCKOCTH;

- BBIYHUCJISTH YIOJl MEKY MPSAMBIMH, MEXKIY MPSIMOM U IJIOCKOCTBIO, MEKY
IUIOCKOCTSIMH;;

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

- BBIYUCJISITh BEPOSITHOCTH CIIYYatHOTO COOBITHSI.

Oceoennvie 3Hanua:

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

- crIocoOBI peleHNs TMHEHHBIX U KBaJPaTHBIX HEPABEHCTBA, CUCTEM
HEPaBEHCTB;

- CI0COOBI PeLIeHHs CUCTEM YpaBHEHUI;

- CIIOCOOBI BHIYMCIICHUS 3HAUEHUH JTIorapu(PMUYECKUX BBIPAKEHUM;

- crocoOBl peleHnH MoKa3aTeIbHbIX U JIOrapu(pMUUECKUX YPaBHEHUH U
HEPaBEHCTB;

- crI0cOOBI BBIUMCIIEHUS 3HAUEHUH TPUTOHOMETPUYECKUX BBIPAKEHUI;
- CIO0COOBI PEeLICHUH TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB;

- OCHOBHBIC ITOHATHUA U METOAbBI MAaTEMATHUYCCKOI'O aHaJInu3a,

- OCHOBHbIE UHCIIEHHbIE METO/IbI PeILICHHsI TPUKJIAJHBIX 3a7ay;

- CIIOCOOBI JEMCTBUIM ¢ BEKTOpaMH;

- crocoObl HAX0XKJICHHUSI PACCTOSIHUE OT TOYKH JI0 IPSMOM U /10 MIIOCKOCTH;
- CIIOCOOBI BHIUMCIICHUS YIJIa MEXY MPSAMBIMH, MEXAY IPSIMON U
TUIOCKOCTBIO, MY IIIOCKOCTSMU;

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

- cr1ocoObl BBIUUCIIEHUS] 00BEMOM U IIIOMIA/IEH TTOJIHOM TOBEPXHOCTH
MHOT'OI'paHHUKOB U TCJI BpAIICHUA,

- OTIpeIETICHNE BEPOSITHOCTU CIIyYaifHOTO COOBITHSI.

DK3aMeH
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