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1. [logacHUTE/IbHAA 3allUCKA

Pabowas mporpamma mo crnenuansHocTH 43.02.15 «IloBapckoe M KOHAUTEPCKOE /1€J10»
COCTAaBJICHA Ha OCHOBE TPHUMEPHOW MpOrpamMMbl 0O0IIEO0pa30BaTEIBLHON YUECOHOM JTUCIUTIIIMHBI
«MatemaTtukay i IpogecCnOHaIbHBIX 00pa30BaTEIbHBIX OpraHU3aIUM.

Pabouas mporpamma o0I1ieo0pa3oBarebHON yueOHOU AuciuIuInHA «MareMaTHKay IpeaHa3HaucHa
IUIL U3YYECHUs MaTEMaTUKH B MpodeccHoHalbHBIX 00pa3oBaTenbHbIX opranuzanusax CIIO, peanusyrommx
00pa3oBaTeIbHY0 IPOrPpaMMy CpPeIHEro o0Iero oopa3oBaHus B mpeaeiax ocBoeHus mporpammel [ITICC3
Ha 6a3e OCHOBHOIO 00IIET0 00pa30BaHUs MIPH MOATOTOBKE CIICIIUAINCTOB CPETHETO 3BCHA.

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnHero odiero odpazoBaHus,
MPEeIbSABISEMBIX K CTPYKType, COAEP)KAHUIO U pe3ylibTaTaM OCBOCHUS Y4YeOHOH JUCIMILTUHBI
«MaremaTika», 1 B COOTBETCTBUU C PekoMeHaauMsMu IO OpraHM3alMM IOJIyYE€HUs CPEJHEro OOIIero
oOpa3oBaHMsl B IIpeleiaXx OCBOCHHMsS OOpa30BaTEIbHBIX MPOrpPaMM CPEIHEro MpoQecCHOHATHHOIO
oOpazoBaHusi Ha 0a3e OCHOBHOro oOmiero oOpa3oBaHHA C yd4eToM TpeOoBaHMU QenepaabHbIX
rOCy/IapCTBEHHBIX ~ 00pa3oBaTeNbHBIX  CTAHAAPTOB U MOJy4aeMOHl  CIEUUATbHOCTH  CPEAHETrO
npodeccuoHaabHOr0  oOpa3oBanus (mucbmo/lemapramMeHTa TOCYJapCTBEHHOW TMOMUTHKH B cdepe
noarotoBku pabdounx kaapoB u JIIO MunoOpuayku Poccuu ot 17.03.2015 Ne 06-259); ®I'OC COO,
Koncturynuu Poccuiickoit @enepannn, Kousennnn OOH o mpaBax peOeHKa, YUYUTHIBAET PEruOHAIbHBIC,
HAI[MOHAJIbHBIE W OJTHOKYJBTYpHbIE MOTpeOHOCTH HapoaoB Poccuiickoii Deneparuu, obecreunBaeT
JOCTHKEHHE O00ydaroIuMucs oOpa3oBaTeNbHBIX pe3yJbTaTOB B COOTBETCTBUM C TpeOOBaHUSIMH,
ycranoBiaeHubiMu @I'OC COO, ompenensieT 1enu, 3ajadd, IUIAHUPYEMbIE pPe3yJbTaThl, COACpKaHUE H
OpraHu3aIio 00pa30BaTEIbHON JESITEIHPHOCTH Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUs U peaTn3yeTcs
o0pa3oBaTeNnpHON OpraHu3alueil 4epe3 YpOUYHYI0O U BHEYPOUHYIO JESTENbHOCTh C COONIOJICHUEM
TpeOOBaHUI TOCYAAPCTBEHHBIX CAHUTAPHO-IHIEMHOIOTUIECKHUX PABUII 1 HOPMATHBOB.

HeasMu peanu3anuu OCHOBHOM 00pa30BaTENbHOW MPOrpaMMBbl CPETHErO OOLIEro 0Opa30BaHHS
SIBIISTEOTCSL:

CTAHOBJICHHUC H PAa3BUTHUC JIMYHOCTHU 06yqa10meroc;l B €€ CaMOOBITHOCTH H YHUKAJIBHOCTH,
OCO3HAHHE COOCTBEHHOM HHIWBUAYAJIBbHOCTH, IIOABJICHHUC JKW3HCHHBLIX IIJIAHOB, TOTOBHOCTHL K
CaMOOIIPCACICHHUIO,

JOCTM>KEHHE BBITYCKHHKAaMHU IUIAHUPYEMBIX pPE3yJIbTAaTOB: KOMIIETCHIMH W KOMIIETEHTHOCTEW,
OIpeNIeNIIEMBIX JTMYHOCTHBIMH, CEMEWHBIMHU, OOIIECTBEHHBIMH, TOCYIAPCTBEHHBIMH MOTPEOHOCTSIMHU U
BO3MOXXHOCTSIMU  00y4Yarolierocs, WHIUBUIYaJbHOW 00pa30BaTEIbHONW TpAaeKTOpUEH €ro pa3BUTUA H
COCTOSIHUEM 37]0POBBS.

IIpuHUMNBI U OAX0AbI K GOPMHPOBAHMIO OCHOBHOM 00pa30BaTe/IbHON NMPOrpaMMBbl CPeIHEro
001ero oopa3oBaHus

Mertononornueckoit ocHoBoit ®I'OC COOQO siBnsieTcss CUCTEMHO-IEATEIbHOCTHBIM MOAX0JI, KOTOPbII
npearnosaraer:

(dbopMUpOBaHNE TOTOBHOCTH O0YUaIOLIUXCS K CAMOPA3BUTHIO U HETIPEPHIBHOMY 00pa30BaHMUIO;

MPOCKTUPOBAHUE M KOHCTPYUPOBAHWE pa3BUBAIONICH OOpa30BaTENLHOM CpeIbl OpraHHU3allvu,
OCYIIECTBISIONIEH 00pa30BaTEIbHYIO EATEIBHOCTD;

AKTUBHYIO qu6HO-HO3HaBaTCJ'ILHyIO JACATCIIBHOCTDb o6yqaroumxc;1;

MOCTPOEHHE O00pa3oBaTEIbHOM JESITENBHOCTH C Y4Y€TOM MHJIMBUIYaJbHBIX, BO3PACTHBIX,
MICUXOJIOTHYECKUX, (PU3NOJIOTHUECKUX 0COOEHHOCTEHN U 310pOBbs 00YUAIOIIUXCS.

CO,Z[Cp)KaHI/IC pa60qe171 ImporpaMmabl «Marematuka» HaIpaBJICHO HAa JOCTUIKCHHUEC CIICAYIOIIUX LeIeH:

o obecrieueHruss cOPMUPOBAHHOCTH TPEICTABICHUA O COLMATBHBIX, KYJIBTYPHBIX U HCTOPUUYECKUX
(hakTOpax CTAaHOBJICHHUSI MATEMATHKH,



° obOecrieueHUss CHOPMUPOBAHHOCTH  JIOTHYECKOTO, aJIrOPUTMUYECKOTO U  MaTeMaTH4eCKOro
MBIIUICHHUS,

° oOecrieyeHUss CPOPMHUPOBAHHOCTH YMEHUH MPHUMEHATH IMOJYYCHHbIE 3HAHHUS TPU PpEIICHUH
pa3iIM4YHBIX 3a/1a4;

° obecrieueHuss cPOPMHUPOBAHHOCTH TIPENICTABICHUM O MaTEeMaTHUKE KaK YacTH OOIIeYesIOBEYECKON
KYJBbTYpbl, YHUBEPCATHHOM $SI3bIKE HAyKH, MO3BOJISIIOLIEM OIMUCHIBATH M M3Yy4yaTh peajbHbIE MPOLIECCHl U
SIBJICHUS;

° obecriedeHre ChOPMUPOBAHHOCTH NPEACTABICHUN O MAaTEeMaTHKE KaK YaCTH MUPOBOI KYJIbTYpPbI U O
MeCTe MaTeMAaTUKH B COBPEMEHHOM IMBWIM3ALMH, O CIIOCO0AaX ONUCaHMs HAa MaTEeMAaTU4YECKOM S3bIKe
SIBJICHUH PEaJIbHOIO MUPA;

° obecrnieueHre cOPMUPOBAHHOCTH MPEICTABICHUA O MaTEMAaTHYECKUX TOHATUAX KaK O BOKHEHIINX
MaTEeMaTHYECKUX MOJIEIIX, MTO3BOJISIOIINX OMUCHIBATh M U3y4aTh Pa3HbIe MPOLIECCHI U SABJICHUS; TOHUMAaHHE
BO3MOKHOCTH aKCHOMATHYECKOT0 MOCTPOCHUSI MATEMaTUYECKUX TEOPUH;

° BIIQJICHUE METOJAaMHM JI0KA3aTEIbCTB U AITOPUTMOB PELICHUS; YMEHHUE HUX IPUMEHATH, IIPOBOJIUTH
JOKa3aTeIbHbIC PACCYKICHUS B XOJI€ PEIICHU 3a/1a4;

° BJIaJICHUE CTAaHIAPTHBIMU [TPUEMaMH PEIICHUS PALMOHAIBHBIX U HPPALIMOHAIBHBIX, I0KA3aTE/IbHBIX,
CTENEHHbIX, TPUTOHOMETPUYECKUX YpPAaBHEHUH W HEPABEHCTB, UX CHCTEM; MHCIIOJIb30BAHHE TIOTOBBIX
KOMIIBIOTEPHBIX IPOTrPaMM, B TOM YHCJIE Ul MIOMCKA ITyTH PEIIEHUs U WUIIOCTPALUU PELICHUs YpaBHEHUI
U HEPaBEHCTB;

L4 obecneyeHne C(I)OpMI/IpOBaHHOCTI/I Hpe,I[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX INOHATHUAX, HACIAX M MCTOJaxX
MATEMAaTHYCCKOI'O aHaJIn3a,

° OBJIaJICHUE OCHOBHBIMH IOHSTHUSMHU O IUIOCKUX M IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, UX
OCHOBHBIX CBOWCTBax; C()OPMHUPOBAHHOCTb YMEHHUS PACIO3HAaBaTh HA YepTekaX, MOAEISIX U B PEaJbHOM
MHUpE TeOMeTpHUYeCKre (DUTYPBHI; TPUMEHEHNE M3YYEHHBIX CBOMCTB IreOMEeTpUYecKuX (Guryp u dpopmyn s
peLIeHus TEOMETPUYECKUX 3aJ1a4 U 3a7a4 C IPAKTUYECKUM COJEPIKAHUEM;

L4 C(i)OpMI/IpOBaHHOCTB Hpe,Z[CTaBJ'ICHI/II\/'I 0 IMponeccax u ABJICHUAX, UMCHOIINUX Bepo}ITHOCTHHﬁ XapakTep,
O CTAaTUCTUYCCKHUX 3aKOHOMEPHOCTAX B PCAJIbHOM MHUPCE, 00 OCHOBHBIX ITOHSTHUSX BHGMCHTapHOfI TCOpHUUn
Bepo}ITHOCTeﬁ; yMeHI/Iﬁ HaxOJUTb MW OLCHUBATH BCPOATHOCTU HACTYIIJICHUSA COOBITHII B HpOCTCﬁI.HPIX
MPAKTUYCCKUX CUTyallUSAX U OCHOBHBIC XapPAKTCPUCTUKHU CJ'Iy‘-IﬂfIHI:IX BCJIIMYHUH,

L4 BJIAICHUC HABbIKAMHU HCITI0JIb30BAHWA I'OTOBBIX KOMIIBIOTCPHBIX MMPOrpaMM Mpu pCIICHHUU 3aaa4.

B pabouyio mporpamMmy BKIIIOUEHO COJEprKaHHe, HampaBlIeHHOE Ha (OpPMHUpPOBAHUE y CTYICHTOB
KOMIIETEHIINH, HeoOXoguMbIX i kKadectBeHHoro ocsoenust IIIICC3 na 0a3ze OCHOBHOIO OOIIEro
o0pa3oBaHMs C MOJYYEHHEM CpPETHEro OO0IIero oOpa3oBaHUsl - MPOTPaMMbl MOJATOTOBKU CHEIHATHCTOB
CpEeIHETO 3BCHA.



1.1. Oo6uas XxapaKTepUCTUKA Y4eOHOM AUCIUMIUIMHbI«MaTeMaTHKa».

MaremaTuka siBisieTcsi pyHAaMeHTaIbHOU 00111e00pa30BaTeIbHON JUCIUIUIMHONW CO CIOKUBIIUMCS
YCTOMUYUBBIM COJEPAKAHUEM U OOLIMMHU TPEOOBAHUAMM K MOJTOTOBKE 00YUaIOIIUXCSL.

B npodeccuonanbHbIX  00pa3oBaTENbHBIX OPraHU3alMAX, pPEATU3YIOMIMX 00pa30BaTEIbHYIO
nporpamMMmy cpeasero obmero oOpasoBanus B npeaenax ocBoeHus [IIICC3 na 0aze ocHOBHOro o0Iero
00pa3oBaHMsl, U3yUYEeHUE MAaTEMAaTUKN UMEET CBOM OCOOECHHOCTH.

OO01ye nenu U3y4yeHuss MaTeMaTUKK TPaJULHMOHHO PeaIu3yloTCs B UEThIPEX HAlpaBJICHUSX - oOliee
npeAcTaBIeHne 00 HIesiX M MeToJaxX MaTeMaTWKH, HHTEJUIEKTyaJbHOE pa3BUTHE, OBJIAJICHUE
HEOO0XOMMBIMU KOHKPETHBIMH 3HAHUSAMHU U YMEHUSIMH, BOCIIUTATEIbHOE BO3/IEHCTBHE.

[Tpodwmimzanus neneil MaTeMaTHYECKOro OOpa3oBaHMsS OTpPa)XkaeTCsi Ha BHIOOpE NPUOPUTETOB B
OpraHu3any y4yeOHOW neATeNbHOCTH oOydarommxcs. s TEeXHHYEeCKOro, COLHaIbHO-3KOHOMHYECKOTO
npoduineit mpodeccuoHaIbHOr0 00pa3oBaHus BHIOOD IIeNIel CMEIIAaeTCss B MParMaTudecKoM HarpaBICHUH,
IIPEIyCMAaTPUBAIOIEM YCUICHHE W pAaCHIMPEHUE NPUKIAJHOIO XapakTepa HW3Y4YCHHMs MAaTeMaTHKU;
IIPEUMYIIECTBEHHON OPHUEHTALMM Ha QJITOPUTMHYECKUMN CTHIIb II03HABATEJIBHOM JEATEeNbHOCTH. Jls
IYMaHUTApHOTO UM  €CTECTBEHHOHAy4yHOro mpoduiell mnpogeccuoHalbHOro o0pa3oBaHus  Ooliee
XapaKTePHBIM SIBJISICTCS YCUJICHHUE OOIIEKYIbTYPHON COCTABIISIONICH YIeOHOM MUCIUTUTMHEI C OpUEHTAIEH
Ha BU3YaJbHO-00pa3HbIN U JIOTUYECKUH CTUIIM yueOHOU paboThI.

B cootrBercTBuM ¢ npunaToi KoHuenmuei pasBuTus MareMaTH4eckoro oopasosanus B Poccuiickoit
denepanun, MaTeMaTHUECKOe 00pa30BaHUE PEIIAET, B YACTHOCTH, CJICAYIOLINE KIIOUEBbIE 3a/1auu:

«IPEAOCTaBIATh KaXJA0My OOYy4arolmeMycsi BO3MOXHOCTb JOCTHUKEHHSI YPOBHSI MaT€MaTUYECKUX
3HaHUH, HE0OXOAUMOTO AJIs NalbHENIIEeH YCIeIHON KU3HU B OOIIECTBEY;

«obecrnieunBaTh HEOOXOUMOE CTPAHE YUCIIO BBITYCKHHUKOB, MaTeMaTHYeCKasl MOATOTOBKA KOTOPBIX
J0CTaTO4YHa I MPOAOJDKEHHs O0pa3oBaHMsl B Pa3IUYHBIX HANpaBIECHUSAX M Ul IPAKTHYECKOM
NeSTENIbHOCTH, BKJIIOYasl MPEIOJaBaHUE MaTeMaTHKH, MaTeMaTHYECKHE HCCieloBaHus, paboTy B cdepe
MH(GOPMALIMOHHBIX TEXHOJIOTUN U JIp.»;

«B OCHOBHOM 0OIIeM M CpegHeM oOmeM oOpa3oBaHMM HEOOXOAWMO IMPEIyCMOTPETH MOATOTOBKY
o0yyaroIuxcs B COOTBETCTBHUM C HUX 3alpocaMH K YPOBHIO IOJTOTOBKM B cdepe MaTeMaTH4ecKOro
00pa3oBaHMSI.

CoOTBETCTBEHHO, BBIJCNIAIOTCS TPU HAIpaBieHHs TPeOOBaHUN K pe3yjbTaTaM MaTeMaTHYeCKOro
o0Opa3oBaHMs:

1) mpakTHKO-OPHEHTUPOBAHHOE MaTeMaTHYECKOe 00pa3oBaHKe (MaTeMaTUKa JJIs )KU3HN);

2) mareMaTtuKa JUis UCIIOJIb30BaHUA B Ipodeccuu;

3) TBOpueckoe HamlpaBieHHWE, Ha KOTOpPOE HaleleHbl Te OOyyaromuecsi, KOTOpble IIIaHUPYIOT
3aHMMATbCSd TBOPYECKOM U HCCIENI0BaTENbCKOW pabOTOM B 00JaCTM MaTeMaTHKH, (QHU3UKH,
HKOHOMMKH U APYTUX OOJIACTSIX.

OTH HalpaBJIEHUs peaIn3yloTcs B JBYX OJloKkax TpeOOBaHUN K pe3yjibTaTaM MaTeMaTH4eCKOIro
o0Opa3oBaHMsI.

BhIlTyCKHUK HAYYHWTCS: JUIS MCIOJIb30BAaHUS B MIOBCEHEBHOW KU3HU M 00€CIEYEeHHs BO3ZMOKHOCTH
YCIIEIIHOTO MPOAOJDKEHHsT O0Opa3oBaHUS IO CHELUAIBbHOCTAM, HE CBA3aHHBIM C MPHUKIATHBIM
HCIOJIb30BAaHUEM MaTeMAaTUKH.

BBINYCKHUK MOJYYHT BO3MOMKHOCTH HAYYHUTBCH: JJI Pa3BUTUS MBIIUICHHS, WCIIOJIB30BAHUS B
MOBCETHEBHOM JKM3HU M 00€CNeYeHHs] BO3MOXKHOCTH YCIIEIIHOTO NPOJODKEHHUs OOpa3oBaHMs IO
CIELMAJIBHOCTSIM, HE CBSI3aHHBIM C ITPUKJIAJHBIM HCIIOIb30BAaHUEM MaTEMaTHKU.

B cootBerctBun ¢ @enepanbHbiM 3akoHOM «O0 oOpazoBanuu B PD» (cr. 12 1n. 7) opranuzauuu,
OCYILIECTBISIONINE 00pa30BATENbHYIO JIEATEILHOCTh, pPEANU3yl0T 3TH TpeOoBaHMA B 00pa30BaTEIbHOM
MpoIecce C YYEeTOM HACTOSIIeH MPUMEPHOM OCHOBHOW 00pa3oBaTeNbHON MPOTpaMMBlI KaKk Ha OCHOBE
yueOHO-METOJUUECKUX KOMIUIEKTOB COOTBETCTBYIOIIETO YpPOBHS, BXOAAIMX B DenepaibHbI IepeueHb
MunuctepctBa obpazoBanus U Hayku Poccuiickoil @exnepanuu, Tak ¥ ¢ BO3MOXHBIM HCIIOIb30BAaHHEM
MHBIX UCTOYHHMKOB yueOHOI nHpopMmaru (yueOHO-MeTOqUeCcKUe Mocodusi, 00pa3oBaTelibHbIe OPTAIbI U
CaiThl U 1Ip.)

Llenu ocBoeHHsI TpPOrpaMMbl 0a30BOI0 YpOBHS — oOOecredeHHe BO3MOXHOCTH HCIIOJIb30BAHMS
MaTeMaTHYeCKUX 3HAHUH M YMEHUH B MOBCEIHEBHOH >KM3HM U BO3MOXHOCTH YCIEHIHOI'O MPOJOKEHUS
00pa3oBaHMs 110 CIELHATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIaIHBIM UCIIOJIb30BAaHUEM MaTEMaTHKH.



N3yuenne w™areMaTnkd Kak MNpoQuiIbHOW 00meo0pa3oBaTebHON  y4eOHON  AUCITUTIIMHBL,
YUUTBIBAIOLICH CIIEIM(PHUKY OCBaMBAEMBIX CTYACHTaMH crienuaibHocTH [loBapckoe M KOHAMTEPCKOE /O,
o0ecrnieunBaeTcs:

- BLI60pOM PAa3JIMYHBIX TOAXOJ0B K BBEICHNIO OCHOBHBIX HOHHTHﬁ;

- dbopMUpPOBaHHEM CHCTEMBbI yUYeOHBIX 3amaHuii, obecreunBarOIMX S()(PEKTUBHOE OCYIIECTBICHHE
BBIOPAHHBIX IIEJICBBIX YCTAHOBOK;

- oOorameHneM CHeKTpa CTWiIed y4eOHOW MAEATeNbHOCTH 3a CYEeT COIVIACOBAHUS C BEAYLIMMHU
JesITeIbHOCTHBIMU XapaKTePUCTUKAMU BEIOPAHHON CHEIIMAIbHOCTH.

[TpodwiibHas COCTAaBNAIONIASA OTPAXKACTCA B TPEOOBAHUAX K MOATOTOBKE 00YUYAIOMIMXCS B YACTH:
- oOuieil cucreMbl 3HaHUM: COJAEp)KATEIbHBIE MPUMEPHI HMCIOIb30BAHUS MATEMAaTUYECKUX HUAEH U
METOJIOB B PO ECCHOHATBHON ACSITENTbHOCTH;
- YMEHHUH: pa3Iiyuue B ypOBHE TPEOOBAHUH K CIOKHOCTH MPUMEHSIEMBIX aITOPUTMOB;

- NPAaKTUYECKOTO HCIIOJIb30BAaHMS MPUOOPETEHHBIX 3HAHUM W yMEHUWI: MHIMBHIyaJbHOTO y4eOHOTro
OIbITa B IOCTPOCHUH MaTEMATHUECKHX MOJICIICH, BBIMOJHEHUH UCCICIOBATEILCKIX MMPOSKTOB.

TakuMm 00pa3zom, peanu3aius CoJIepKaHus YIeOHOW NUCIUIUIMHBI OPUEHTHPYET HA MPUOPUTETHYIO
POJIb TPOIECCYaTbHBIX XapaKTEPUCTUK YUEOHOH pabOThI, 3aBHCAIIMX OT MPOQmiIs mpodecCHOHaTbHOTO
O6p3,30BaHI/ISI, MOJIYUCHHUA OIlbITa HMCIIOJIB30BaHUA MATCMATUKHU B COACPIKATCIIBHBIX U HpO(beCCI/IOHaJIBHO
3HAYMMBIX CHUTYAlUAX MO CPABHCHUIO C (OPMATbHO-YPOBHEBBIMH PE3YJIbTATUBHBIMU XapaKTEPHUCTHKAMU
o0ydeHusl.

Coneprxanue y4eOHON JUCIUILINHBI Pa3paOd0TaHO B COOTBETCTBHH C OCHOBHBIMHU COZICPIKATEIIbHBIMU
JIMHUSMHU O6y‘I€HI/I$[ MaTeMaTHuKeE:

- anreOpanyeckasl JTMHMS, BKIHOYAOLIas CUCTEMATU3ALUIO CBEIEHUM O 4YMCllaX; W3y4YE€HUE HOBBIX U
00001IeHNe paHee N3YUYCHHBIX orepanuii (BO3BEACHUE B CTEIICHb, N3BJICUCHHE KOPHS, Jorapu(pMUpPOBaHHUE,
CHHYC, KOCUHYC, TAH['€HC, KOTAHI'€HC U 00paTHbIE K HUM); U3y4YE€HUE HOBBIX BU/I0B YHCIIOBBIX BBIPAKEHUH U
(dopMys; COBEPIICHCTBOBAHUE NPAKTUYECKUX HABBIKOB W BBIYMCIMTEIBHON KYJBTYPHI, PAaCUIMpPEHHE H
COBEPILLICHCTBOBaHHE alreOpanyeckoro ammapara, Cc(GOpPMHpPOBAHHOTO B OCHOBHOM IIKOJIE, U €ro
MPUMEHEHHE K PEHICHUI0 MAaTEeMaTHUECKUX U TIPUKIIATHBIX 3a/1a4;

- TEOPETUKO-(QYHKIMOHAIbHAS JTMHHS, BKIIOYAIOIIAs CHCTEMATH3aIMI0 U paCIIMpEeHHe CBEIEHHH O
(GYHKIMAX, COBEPIIEHCTBOBAHUE I'pa)UUECKUX YMEHMIi; 3HAKOMCTBO C OCHOBHBIMU HJI€IMH M METOJaMH
MaTeMaTHYeCKOT0 aHaiu3a B 00bEeMe, MO3BOJIAIONIEM HCCIIEAOBATh 3JEMEHTapHble (YHKIHHA M pEIaTh
IpOCTeNIINe TeoMeTprUecKue, (GU3NYecKre U Ipyrue NpuKiaJHble 3a1a4H;

- JVHUS ypaBHEHWH M HEPABEHCTB, OCHOBAaHHAs Ha TIOCTPOCHHWU M WCCIICAOBAHHH MaTEeMaTHYECKHUX
MoJIeNieH, MepeceKaronascs ¢ anredpanyeckod M TEOPeTUKO-(YHKIMOHATBHON JMHUAMU M BKIHOYAOLIast
pa3BUTHE M COBEPIICHCTBOBAHME TEXHUKH alreOpanuecKuX MpeoOpa3oBaHUM ISl pelIeHHs] ypaBHEHHH,
HEpPaBEHCTB U cUCTeM; (pOpMUPOBaHUE CIIOCOOHOCTH CTPOUTDH U MUCCIIEA0BATh MPOCTEHIIINE MaTeMaTUYECKUE
MO/IENIN TIPY PEIICHUH MPUKIATHBIX 33124, 33/1a4 U3 CMEXKHBIX M CIEIHATbHBIX JUCIUTLINH;

- reOMEeTpPUYECKas JTMHHUS, BKIIOYAIONIAs HATJISIIHBIC MTPEJICTABICHHS O MMPOCTPAHCTBEHHBIX (DUTYpax H
U3yYeHHUE UX CBOUCTB, (POPMUPOBAHHME M PA3BUTHE MPOCTPAHCTBEHHOTO BOOOPAXEHHUs, pa3BUTHE CIIOCOOOB
re€OMETPHUECKUX HM3MEPEHHH, KOOPIMHATHOTO M BEKTOPHOTO METOJIOB JJISl PEHICHUS MAaTeMaTHYECKUX H
MPUKIIAJHBIX 33/1a4;

- CTOXaCTHYECKasi JIMHHS, OCHOBAaHHAs Ha Pa3BUTHH KOMOWHATOPHBIX YMEHHH, MPEICTaBICHUH O
BEPOSTHOCTHO-CTaTUCTUYECKUX 3aKOHOMEPHOCTSX OKPY>KaIOLIET0 MUPA.

Pa3znensl (TeMbl), BKIIIOUEHHBIE B CO/Ep)KaHUE Y4eOHOM AMCUMILINHBI, SBISIOTCS OOIIMM ISl BCEX
npoduieit npodeccuoHanbHOro 00pa3zoBaHus U MpH BeeX 00beMax yueOHOro BpeMeHH.

Wzydyenune  obOmieoOpazoBaTeslibHOM — y4yeOHOW  IUCHUIUIMHBI — «MareMaTuka»  3aBepliaeTcs
MOJIBEICHUEM UTOTOB B (pOpME PK3aMEeHa B paMKax MPOMEKYTOUYHOM aTTEeCTallud CTYAEHTOB B Ipoliecce
ocBoenust ocHoBHOU [ITICC3¢ momyuenueM cpenHero oomiero oopa3oBaHus.

B pazmene mporpammbl «CopepikaHue y4eOHON IUCIMIIMHBD) KypCHBOM BBIJICJIEH Marepual,
KOTOPBIH NP N3YYEHUN MAaTEMAaTUKNA KOHTPOITIO HE TIOJIICHKHT.



1.2. MecTo y4eOHOM AUCIUILIMHBI B y4eOHOM IJIaHe

VYuyebHast aucuuiuinHa «MaremaTtuka» sSBIsSeTcs y4eOHBIM MpEeAMETOM 00s3aTeNbHON MpeIMEeTHON
obnactu «Marematuka u naopmatukay OI'OC cpemanero odiiero o6pa3oBaHusl.

B npodeccuonanbHbIX  00pa3oBaTENbHBIX OPraHU3alMAX, pPEATU3YIOMIMX 00pa30BaTEIbHYIO
nporpamMMmy cpeasero obmero oopasoBanus B npexenax ocBoeHus [IIICC3 na 0aze ocHOBHOro oOIero
oOpa3oBanusl, yueOHas qucuuiuinHa «MareMaTHkay U3ydaeTrcs B 0011eo0pa3oBaTeIbHOM IHKIIE Y4eOHOTO
miana [ITICC3 Ha 6a3e 0CHOBHOT0 00111ero 00pa3oBaHus C MOJIyY€HUEM CpeJHEro oouiero oopa3oBaHusl.

B yuebnpix mmanax [ITICC3 yueOHas mucuumianHa «MaTeMaTHKay BXOAWT B COCTaB OOMIUX
0011e00pa30BaTeNbHBIX YUEOHBIX AUCIUIUIMH, (POPMUPYEMBIX M3 00S3aTEIbHBIX IMPEAMETHBIX OOJiacTen
@I'OC cpennero obmiero oopazoBanus, AJs crienuanbHoCcTH [loBapckoe 1 KOHAUTEPCKOE JEN0.



1.3. Il1aHupyemblie pe3y/ibTaThl 0OCBOEHHUA YUEGHON M CLUTLIUHBI

OcBoeHne cojfepkaHuss y4eOHOU auCHUIUIMHBI «Maremartuka»y o0ecrleuynBaeT JOCTHKEHUE
CTYJIEHTaMH CIEAYIONINX IJIAHUPYEMBIX PE3YyJIbTATOB:
JIUYHOCHIHBIX.

L4 C(i)OpMI/IpOBaHHOCTI) HpeﬂCTaBHeHHﬁ 0 MAaT€MaTUKEC KaK YHUBCPCAJIBHOM A3BIKE HAYKH, CPEACTBE
MOZACIINPOBAHUA SIBIICHUM U MponecconB, 00 naCAX U METOJaxX MaTCMAaTHKU,

° MOHMMAaHHUE 3HAYMMOCTH MaTeMAaTHUKH Uil HAyYHO-TEXHUYECKOTo Mporpecca, chopMUPOBAHHOCTh
OTHONICHUS K MaTeMaTHKE KaK K 9acTh OOIICYeIOBEUECKON KYyJIbTYphl 4Yepe3 3HAKOMCTBO C HCTOpUEH
pa3BUTHS MaTEMaTHKH, BOJIIOIUEN MaTeMaTHYECKUX UIEH;

° pa3sBUTHE JIOTMYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOpPAXEHHUsS, alTOPUTMHUYECKOM
KyJbTYpbl, KPUTHYHOCTH MBIIIJICHUSI HA YPOBHE, HE0OXoauMoM [uig Oyayumieil mpodeccnoHanbHOM
JESTeIbHOCTH, JJIS IPOJOKEHUS 00pa30BaHUs U caMO0Opa30BaHuUs;

° OBJIaJICHUE MATEeMAaTUYECKUMHU 3HAHUSIMH M YMEHUSMH, HEOOXOJUMBIMU B MOBCETHEBHOM >KHU3HH,
JUISE OCBOCHUSI CMEXKHBIX €CTECTBEHHOHAYYHBIX JUCIUIUINH U AUCIUILINH MPOGECCHOHATBHOTO ITUKIIA, JUIS
noJrydeHus o0pa3zoBaHus B 00J1aCTAX, HEe TPEOYIOMUX YIIIyOJIEHHOM MaTeMaTH4eCKON OITOTOBKU;

° TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CAMOOOPa30BaHUIO, HA MPOTSHKEHUH BCEH
KHM3HHM;, CO3HATEJIbHOE OTHOIIEHHWE K HENpPEepbhIBHOMY OOpa3soBaHHWIO KaK YCIOBHIO  YCIELIHOMN
npoeCCHOHATBFHON 1 00IIECTBEHHOH e TENILHOCTH;

L4 TOTOBHOCTB M CIIOCOOHOCTH K CaMOCTOHTeHLHOﬁ, TBOpquKOﬁ U OTBETCTBEHHOM ACATCIIBHOCTH,

° TOTOBHOCTh K KOJUICKTHBHOW paboOTe, COTPYJAHHUYECTBY CO CBEPCTHHKAMH B OOpa30BaTEIBHOM,
OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeIOBATENLCKOM, MPOSKTHON U IPYTUX BUJAX JESATEIbHOCTH;

L4 OTHOHICHHE K HpO(i)eCCHOHaHLHOIZ ACATCIIBHOCTH KaK BO3MOYKHOCTH Yy4aCTUs B PCHICHUHW JIMYHBIX,
O6H.[CCTB6HHBIX, roCcy4apCTBCHHBIX, O6IJ_I€HaL[I/IOHaJ'IBHBIX HpO6JICM;



MemanpeOMemelx:

MertamnpenmMeTHble pe3ylbTaThl OCBOCHHS OCHOBHOM 0Opa30BaTEeNbHOW IMPOrpamMMbl NPEACTABICHBI TPeMsl TpyNIaMHd YHHBEPCAIbHBIX YYEOHBIX

nevicteuii (YVY ).

KOMMyHHKaTHBHbIe
YV

PerynsiTuBHbIe
YY1

Io3HaBaTeJbHBIE
YV

BbInyCKHUK HAYy4YUTCSH:

® OCYILIECTBIATH [IEJOBYI0 KOMMYHHKAIUIO
KaK CO CBEPCTHUKAMM, TaK U CO B3POCIIBIMHU
(kak BHYTPH o0OpasoBarenbHON
OpraHM3ali, Tak M 3a €€ NpelesaMH),
non0uparth MapTHEPOB I JIEIOBOI
KOMMYHHUKAIIMH HCXOAS M3 COOOpaKeHHU
pe3yNbTaTUBHOCTH B3aUMOJCUCTBUSA, a HE
JIMIHBIX CUMIIaTHH;

® [IpU OCYIIECTBICHUH TIPYNIIOBONW pabOThI
OBITh KaK PYKOBOJHTENEM, TaK U UICHOM
KOMaHJbl B PAa3HBIX pOJSIX (TeHepaTop
uzei, KPUTHK, UCIIOJIHUTEb,
BBICTYHAIOLIHI, SKCIIEPT U T.1.);

® KOOPAWHUPOBATh M BBHINONHATH PadOTy B
YCIOBUSAX pEANTbHOT0, BHUPTYAIbHOTO H
KOMOWHUPOBAHHOTO B3aMMOICHCTBUS;

® pa3BEepHYTO, JIOTUYHO M TOYHO H3Jararb
CBOIO TOYKY 3pEHHUS C HCIOJIb30BaHUEM
aJeKBaTHBIX (YCTHBIX U THCHbMEHHBIX)
S3BIKOBBIX CPEJICTB;

® pacro3HaBaTh KOH(QJIMKTOT€HHbIE
CUTyallUM M MpPeJoTBpaliaTh KOH(IUKTHI
0 WX aKTUBHOW (ha3bl, BBICTPAUBATH
JIEJIOBYIO u 00pa3oBaTeNbHYIO
KOMMYHHUKAIMIO, W30eras JIMYHOCTHBIX
OLIEHOYHBIX CY>KICHUH.

BbInyCKHUK HAYYMTCS:
CaMOCTOSITENIbHO OMNPENeNiTh LENU, 337aBaTh
napameTpbl U KpUTEPHUH, IO KOTOPHIM MOXHO
OTNpPEAeNUTh, YTO LIeJIb IOCTUTHYTA;

OLICHUBATD BO3MO>KHBIE MOCTIEICTBUS
JOCTHIXCHUA MMOCTaBJIICHHOM neian B
JESITEIbHOCTH, COOCTBEHHOM KU3HU M KU3HU
OKPY)KaIOIIMX  JIFOJACH, OCHOBBIBASICH Ha
COOOpaXEHUSIX ITUKU U MOpPAJIH;

CTaBUTh U (OopMyIHpOBaTH COOCTBEHHBIC
3aJaud B 0Opa30BATEIbHOU NEATEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

OIICHUBATh PECYpChl, B TOM YHCJIE BpeMs U
JIpyrue HeMaTepualbHbIE pecypchl,
H€O6XOI[I/IMI)IC JJIsA JOCTHUKCHUS
MIOCTaBJIEHHOM 11eJH;

BLIOHpATH nyTh JTOCTHKEHHS e,
IJIAaHUPOBATh PCIICHHUEC IMOCTABJICHHBLIX 3aaa4,

ONTUMHU3UPYS MaTepuaibHbIe "
HeMaTepuaibHbIE 3aTPaThl;
OpraHN30BBIBATh 3¢ (deKTUBHBIN TTOMCK

pecypcoB, HEOOXOIUMBIX IS JOCTHIKEHUS
IMOCTaBJICHHOM IICIIH;

COMOCTABIIATh ITOJTyYEHHBIN pe3yabTar
JIeATETbHOCTH C  TOCTaBJIEHHOM 3apaHee
IEJTBIO.

BbInyCKHUK HAYYHMTCS:
HCKaTb M HAaXOOHWTh OOOOIIEHHEBIE CIIOCOOBI
pelieHust 3ajay, B TOM YHCIE, OCYIIECTBISAThH
pa3BepHYThI HMH(POPMAIIMOHHBIA TMOUCK U
CTaBUTh Ha €ro OCHOBE HOBbIE (y4eOHBIE U
MMO3HABaTEJIbHBIC) 3a1a4H;
KPUTHYECKH OICHMBATh W HHTEPIPETUPOBATH
uHpopmaIuio c pa3HBIX IMO3UILIMH,
pacno3HaBaTh U (PUKCUPOBATh IPOTHBOPEYHS B
MH(POPMAIIMOHHBIX UCTOYHHUKAX;
HCIOJIL30BATh pa3inyHbIC MOJICIILHO-
CXEMaTHUYECKHUE CpEeJCTBa IJisd MPEACTaBICHUS
CYLIECTBEHHBIX CBSI3€M M OTHOUIECHUW, a TaKXKe
MPOTUBOPEYUH, BBISIBJICHHBIX B
WH()OPMAIIMOHHBIX UCTOYHHUKAX;
HaXOJIUTh u MPUBOAUTH KPUTHYECKHE
apryMeHThl B  OTHOLIEHUM JEHUCTBUH U
CYy)KIEHHM JIpyroro; CIHOKOMHO M pa3yMHO
OTHOCHUTBCSI K KPUTHUYECKHMM 3aMEYaHUsIM B
OTHOIIICHUH COOCTBEHHOTO CYXKJICHUS,
paccMaTpuBaTh HUX KaK pecypc COOCTBEHHOIO
pPa3BUTHS;
BBIXOJIUTH 32 pPaMKU Y4YeOHOrOo mpeaMera u
OCYIIECTBIISITh  II€JICHANPABIEHHBI  TTOHMCK
BO3MOXKHOCTCH IS HIMPOKOro IepeHoca
CPEJICTB M CIIOCOOOB JICUCTBUS;
BBICTPAWBaTh WHIUBUTy ATHBHYO
00pa3oBaTeNbHYI0  TPACKTOPHUIO,  YUHUTHIBAs
OTPaHWYEHUSI CO CTOPOHBI JAPYTHX YYACTHUKOB
U PECYpPCHBIE OIPaHUYECHUS;
MEHATb W YJEpKUBaTh pa3Hble MO3UIUU B
IM03HABATEIILHOM JICSITCIIHHOCTH.
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YMEHHE CAaMOCTOSITEIILHO OMPEACISTh M ACITSIBHOCTHA M COCTABIATD TUIAHBI ISSITEIbHOCTH; CAMOCTOSITEIbHO OCYIIECTRIISATH, KOHTPOJIMPOBATh U
KOPPEKTHPOBATH JCATEIBHOCTD; UCIIOIB30BATh BCE BO3MOYKHBIC PECYPCHI ISl JOCTHYKEHUS TIOCTABJICHHBIX IEJICH U pean3aliy IIaHOB JCSITEeIbHOCTH;
BBIOMpATh YCICIIHBIC CTPATEIHU B PA3JIMYHBIX CUTYAIUAX;

YMEHHE MPOIYKTUBHO O0IIATHCS U B3aUMO/ICHCTBOBATH B MPOIIECCE COBMECTHOM JCATEIbHOCTH, YUUTHIBATH MO3UIMU JAPYTUX YUYACTHHKOB JCATEIBHOCTH,
3¢ (heKTHBHO pa3peniaTh KOH(PIUKTHI;

BJIa/ICHHE HABBIKAMHU TI03HABATEIILHOW, YU4EOHO-HUCCIIEIOBATEIBCKON U MPOSKTHOM JCSITEIBHOCTH, HABBIKAMH pa3pelieHus mpo0sieM; CHoCOOHOCTh
TOTOBHOCTH K CAMOCTOSTEIbHOMY TIOUCKY METOJIOB PEIlICHHS MPAKTHUSCKHUX 3a/]1a4, IPUMCHEHHIO Pa3IMUHBIX METOIOB MTO3HAHHMS;

TOTOBHOCTb U CITIOCOOHOCTD K CAMOCTOSATEIILHON HH(POPMAIIHOHHO [TO3HABATEIbHOM JeITEIbHOCTH, BKJIOYas YMEHUE OPUECHTHPOBATHCS B PA3ITHYHBIX
HUCTOYHHMKAX UHPOPMAIMH, KPUTHYESCKU OLICHUBATh U MHTEPIPETUPOBATH HH(DOPMAIINIO, TOJYIaEMYIO U3 Pa3InYHbIX HCTOYHUKOB;

BJIQJICHUE SI3BIKOBBIMU CPEIICTBAMH - YMEHHUE SICHO, JIOTHYHO M TOYHO M3J1araTh CBOIO TOUKY 3PCHUS, HCIOJIb30BATh aICKBATHBIC SI3bIKOBBIC CPE/ICTRA,
BJIaJICHUE HABBIKAMH [TO3HABATEIbHOM pe(IIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBHUI U MBICIHTEIILHBIX MPOLIECCOB, X PE3yJIbTATOB U OCHOBAHUH,
IpaHKIl CBOETO 3HAHUS M HE3HAHMSI, HOBBIX MIO3HABATEIbHBIX 33/1a4 U CPEJICTB MX JOCTHKCHHUS,

1EJICYCTPEMJICHHOCTD B TIOUCKAX U MPUHATHH PEIICHUH, COOOPa3UTEIbHOCTh M MHTYHUIIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN; CIIOCOOHOCTh
BOCIIPUHUMATH KPAcOTy U TAPMOHHUIO MUPA;
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TpeGoBanus K mpeAMeTHBIM pe3yJibTaTaM 0CBOEHHS 0a30BOro kypca Martemaruka JOJMKHBI OTPAXKATh:

Paznen I. BbIMyCKHUK HAYYUTCH I1. BoIyCKHHUK MOJIYYUT BO3MOKHOCTh HAYYMTHCS
Ilean ocBoeHMSsI JIi1s1 ucTioIb30BaHusl B IOBCEAHEBHOM KHU3HU U Jlns pazeumusi MblulieHUst, UCNOIb30BAHUS 8 NOBCEOHEBHOU HCUZHU
npeaMera obecrieueHust BO3MOXKHOCTH YCIEITHOTO MPOAOIIKEHUS u obecneyeHus 603MOACHOCMU YCHEUHO20 NPOOOINHCEHUSI 00PA308AHUSL NO

06p330BaHI/I${ 10 CIICMAJIBHOCTAM, HE CBA3aHHBIM C
IMPUKJIAAHBIM HUCITIOJIb30BAHUCM MaTCMaTUKU

cneyuarbHoCmsm, He C653aHHbIM C npumadelM UCnojlb306aHuem
mamemamurKu

TpeGoBanus Kk pe3yjbTaram

Dnemenmut meopuu
MHOMCecme u
MaAmMemMamuyecKoil
J02UKU

OnepupoBaTb Ha 0a30BOM YpOBHE HMOHATHSAMH: KOHEUHOE
MHOXECTBO, 3JIEMEHT MHOKECTBA, [I0JIMHOKECTBO,
nepeceyeHre U 00beJUHEHNE MHOXKECTB, YHCIIOBbIE
MHO’KECTBA Ha KOOPAMHATHOM MPSIMOi, OTPE30K,
WHTEPBA;

OTIepHpOBATH Ha 0230BOM YPOBHE MOHATHIMU:
YTBEPXKICHUE, OTPULIAHUE YTBEPIKIACHUS, UCTUHHBIC U
JIO’KHBIE YTBEPKCHUS, IPUUHMHA, CIEACTBUE, YACTHBIN
cilydail 001Iero yTBep K 1eHUs, KOHTPIPUMED;

HaXOJUTb [epeceyeHre U 00bEeJMHEHHE IBYX MHOKECTB,
NpEeJCTaBICHHBIX TpapUUECKH Ha YUCIOBOM MPSIMOii;
CTPOUTH HA YUCIIOBOW MPSAMOM NOJAMHOXKECTBO YHCIOBOTO
MHO€ECTBA, 3aJaHHOE MPOCTEHIIUMU YCIOBUAMU;
pacrno3HaBaTh JIOKHbIE YTBEPKICHHS, OIIMOKH B
pacCyXIEHHUsX, B TOM YHCJIE C UCIIOJIb30BAaHUEM
KOHTPIPUMEPOB.

B noeceonesHoll scuznu u npu uzyueHuu Opyaux

npeomemos.

— HCIOJIb30BaTh YMCIOBBIC MHOXKECTBA HA KOOPIMHATHOU
IPSIMO#A JUTSE OTTMCAHMSI PEaTbHBIX MIPOIIECCOB U
SIBIICHUI;

— MPOBOJMTH JIOTHYECKHE PACCYKJICHUS B CUTYAIUSIX

Onepuposams NOHAMUAMU. KOHEYHOE MHONCECMBO, IJIeMEeHM
MHOIHCECBA, NOOMHONCECMB0, NepeceyeHue u 00beOuHeHue
MHOIICECTNE, YUCLOBbIE MHONCECMBA HA KOOPOUHAMHOU NPSAMOT,
OMpe30K, UHMEPBAl, NOLYUHMEPBAIL, NPOMENCYMOK C 8bIKOJIOMOT
MouKol, epaguueckoe npedcmasieHue MHONCECMs Ha KOOPOUHAMHOU
NIOCKOCMU

onepuposamv NOHAMUAMU: YMEePAHCOeHUe, OMPUYanue
VIMBEPAHCOCHUSL, UCIUHHBLE U JIONHCHBLE YMBEPIHCOCHUS, NPUHUHA,
credcmeue, Yacmmublil CIyYat ooue2o ymeepicoeHus, KOHmpnpumep,
npoeepsmb NPUHAOLEHCHOCTD DTIEMEHMA MHONCECMBY,

Haxooumsv nepeceuerue u 006veOuHeHue MHONCECMS, 8 MOM Yucie
NPeOCmAaBIeHHbIX epapuuecKu Ha YUCI080U NPSIMOL U HA
KOOPOUHAMHOU NIOCKOCTU,

npoeooUms 00KA3amMelbHble PACCyHCOeHUs. 0l 0O0CHOBAHUS
UCIUHHOCIU YMEEPIHCOEHULL.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

UCNOIb3068AMb YUCTIOBblE MHONCECMBA HA KOOPOUHAMHOU NPAMOU U
Ha KOOPOUHAMHOU NIOCKOCMU OJis ONUCAHUSL PEATbHBIX NPOYECCO8 U
AGNEHULL,

nPoBOOUMb OOKA3ZAMENbHBLE PACCYHCOCHUS 8 CUMYAYUSX
NOBCEOHEBHOU HCUZHU, NPU PeUleHUU 3a0ay U3 OpyeUx npeomemos
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IIOBCEIHEBHOM XKU3HU

Yucna u
ebIparceHus

OmnepupoBaTh Ha 0a30BOM ypOBHE NOHSATUSIMHU: LIEJI0E
YHCIIO0, IETMMOCTb YHcell, OObIKHOBEHHAs ApOOb,
JeCATUYHAsL APOOb, pallMOHATILHOE YNCIIO0, MPHOIMKEHHOE
3HAYEHHUE YUCIIA, YACTh, J0JIs1, OTHOLICHHUE, IIPOLIEHT,
IIOBBIIICHUE U IIOHMKEHUE Ha 33JaHHOE YHCJIIO IIPOLEHTOB,
MaciTao;

OTIepHpOBaTH Ha 0a30BOM YPOBHE MOHATUAMU: JIoTapUu(hM
YHCJIa, TPUTOHOMETPUYECKAs! OKPY>KHOCTb, IPalyCHas
Mepa yIuia, BeJIMYMHA YT, 3aJaHHOI0 TOYKOM Ha
TPUTOHOMETPUUECKON OKPYKHOCTH, CUHYC, KOCUHYC,
TAHI€HC U KOTAHI'€HC YIVIOB, UMEIOIIHX IIPOU3BOJIBHYIO
BEJIMYUHY;

BBITIOJIHATH apUPMETUIECKHE ACUCTBUS C LEIBIMUA U
palOHaIbHBIMU YHACIAMY;

BBITOJIHATH HECTIOKHBIE TPEOOPA30BAHUSI YUCIIOBBIX
BBIPa)KEHUI, COJIepkKAILUX CTETIEHHU YuCell, T100 KOPHU U3
qucel, JIn00 Jorapudmbl duCe;

CpaBHUBATh pallMOHAJIBHBIE YUCIIA MEXKAY COOOM;
OLICHUBAThH U CPAaBHUBATH C PALlMOHAIBHBIMH YHCIAMHU
3HAUEHUS LEJIBIX CTENICHEH YKCell, KOPHEH HaTypaJlbHOU
CTENEHH U3 YHUCEJI, JIOrapu(MOB UHCEN B MPOCTHIX
ClIyJasix;

n300paxkaTh TOUKaMH Ha YHCIOBOW MPSIMOM LIENIbIE U
paloHaIbHbIC YHACTIA;

n300paxkaTh TOUKaMH Ha YUCIOBOW MPSIMOM LeNble
CTETIEHH YHUCEJl, KOPHU HaTYPaJIbHOM CTENIEHU U3 YHCE,
Jorapu@mbl UUCceN B MPOCTHIX CITydasiX;

BBINOJIHATH HECIIOKHBIE TPe0Opa30oBaHus 1ENbIX U
JIpOOHO-PALIMOHABHBIX OYKBEHHBIX BHIPAKEHUH;
BBIpaXKaTh B IPOCTEHUIINX CIIy4asiX U3 PaBEHCTBA OJHY
MIEPEMEHHYIO Yepe3 IPYTHE;

BBIUNCIIATH B IPOCTHIX CIIy4asX 3HAYEHUS YNCIOBBIX U
OYKBEHHBIX BBIPQXKEHUH, OCYILIECTBIISISI HEOOXOAUMBbIE
MOJICTAHOBKH U ITPeoOpa3oBaHus;

n300paxaTh CXeMaTHYeCKU yroJl, BEIMUYNHA KOTOPOTro
BBIpaXKEHA B Irpajaycax;

C80000H0 onepupoamv NOHAMUAMIU: Yen0e YUCTO, 0eNUMOCMb YUCell,

00bIKHOBEHHASL OPOOb, OecAMUYHAsL OPpOOb, PAYUOHATLHOE YUCILO,

NpUOIUNCEHHOE 3HAYEHUE YUCILA, YACMb, 0011, OMHOUleHUe, NPOYEeHM,

nosvluleHue U NOHUIICEHUe HA 3A0AHHOE YUCTIO NPOYEHMO8, Macumad,

npUBOOUMb NPUMEPHL YUCE C 3A0AHHBIMU CEOUCMEAMU OeTUMOCTU,

ONepuUpoBaAmb NOHAMUAMU.: 102APUDM YUCTA, MPUCOHOMEMPULECKASL

OKPYIHCHOCMb, PAOUAHHAS U 2PAOYCHAS Mepa Y2ild, GeIUYUHA Yed,

3a0aHHO20 MOUKOU HA MPULOHOMEMPUYECKOU OKPYICHOCMU, CUHYC,

KOCUHYC, MAH2EHC U KOMAH2EHC Y2108, UMEIOWUX NPOUZBOLLHYIO

BEUYUHY, YUCTA € U T,

8bINOIHAMY apughmemudecKkue 0eticmeuss, couemas ycmmole u

NUCbMEHHbLE NPUEMbL, NPUMEHSISL NPU HEeOOXO0OUMOCIU BbIYUUCIUMENbHbLE

ycmpoucmaea;

HAXo0umbs 3HA4eHUsl KOPHS HAMYPAIbHOU CIENneHU, CIeneHu ¢

PAYUOHATILHBIM NOKA3AMeNeM, 102apuhma, UCnob3ys npu

HeoOX00UMOCMU BLIYUCIUMENbHbLE YCIMPOUCBA,

NOIb306AMbCI OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX pacyemax,

nPOBOOUMb NO U3BECMHBIM YOPMYIAM U NPABUILAM NPeOOPA308aAHUS

OVKBEHHBIX BbIPAICEHUN, BKIIOUAIOUUX CINENeHU, KOPHU, 102apudmbl U

mpueoHoMempuieckue QyHKyuu,

HAxXo0umby 3HA4eHUs YUCI08bIX U OYKEEHHbIX BbIPANCEHUU, OCYUWeCmEss

HeobXo0uMbvle NOOCMAHOBKU U NPeodPA308aAHUSL;

—  U300padNCAmMb CXeMAMUYECKU Y20, 8EIUUHA KOMOPO2O GbIPANCEHA 8
2paodycax unu paouanax;

—  UCNONIBb306aMb NPU peulenuy 3a0ay mabaudHble 3Ha4eHUs
MPUSOHOMEMPUUECKUX DYHKYULL YeN08;

—  GBINONIHAMb NEPEBOO GENUUUHBL Y2ld U3 PAOUAHHOU MEPbL 8 2PAOYCHYIO
u obpamno.

B nosceonesnoul sxcuznu u npu uzyueHuu opyaux yieoHvlx npeomemos:
BbINOIHAMb OCUICMBUSL C YUCTOBbIMU OAHHBIMU NPU PeUleHUU 3a0ay
NPAKMU4ecko2o Xapaxkmepa u 3a0ay u3 pasiuyHeblx ooiacmeti 3Hanull,
UCNOJIb3YSL NPU HEOOXOOUMOCMU CNPABOYHbIE MAMEPUATLL U
BLIYUCTUMENBHBLE YCIMPOUCMEA,

OYeHUBamb, CPAGHUBANb U UCNOIL306AMb NPU PEULeHUU NPAKMUYECKUX
3a0a4 YUCL08ble 3HAYEHUS. PEATIbHBIX 8EIUYUH, KOHKDENHbLE YUCTIOBbLe
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OLICHMBATh 3HAaKW CMHYCAa, KOCUHYCAa, TAHI'CHCA,
KOTAaHTI'CHCAa KOHKPCTHBIX YIJIOB.

B nosceounesnoii ocuznu u npu usyuerHuu opyaux y4eoHvlx
npeomemos:

BBITIOJIHSITH BBIUMUCIICHUS MIPU PEILICHUHU 3a/1a4
MPAKTUYECKOTO XapaKTepa;

BBITIOJIHSITH MPAKTUYECKUE PACUETHI C UCIIOJIb30BaHUEM
MIpU HEOOXOIUMOCTH CITPABOYHBIX MATEPUATIOB U
BBIYUCIIUTEIbHBIX YCTPOUCTB;

COOTHOCHUTH peajibHbIC BEJIMYMHBI, XapAKTEPUCTUKHI
00BEKTOB OKPYKAIOIIET0 MUPA C UX KOHKPETHBIMU
YHCIIOBBIMU 3HAYCHUSIMU,

UCIIOJIb30BaTh METOIBI OKPYTJICHUS, TIPUOIMIKEHUS U
MPUKUIKUA MPU PEIICHUH TPaKTUYECKUX 3a/1a4
IMOBCEAHEBHOM KH3HU

Xapakxmepucmuky 00vbeKmos8 OKpyiIcarouie2o Mmupa

Ypasnuenus u
Hepasencmea

Pemiate nuHelHbIe ypaBHEHHS U HEPAaBEHCTBA, KBaJlpaTHbIE
YpaBHEHHS;

pemiats JorapudpmMudeckue ypaBHeHus suaa log, (bx + c) =
d v mpocTeime HepaBeHcTBa Buaa log.x<d;

pelliaTh NoKa3aTenbHble ypaBHeHus, Buaa a’™ “=d (rne d
MOYKHO TIPEACTaBUTh B BUJIE CTETICHU C OCHOBAaHUEM ) U
npocTeiiye HepaBeHCcTBa Buaa a*<d  (rne d MOXHO
NPEJCTaBUTh B BHJIE CTENICHH C OCHOBAHUEM Q);.
HPUBOIUTH HECKOJIBKO IPUMEPOB KOPHEHN MpocTeiiiero
TPUTOHOMETPHUYECKOTO YPAaBHEHUS BU/IA: SINX = @, COS X =
a, tgx = a,ctgx =a, e a — TaO0IUYHOE 3HAYEHHUE
COOTBETCTBYIOIIEH TPUTOHOMETPUUYECKON PYHKIIMH.

B noeceonesnotl scusnu u npu u3yHeHuu Opyeux

npeomemos.

— COCTaBJISITh U PelIaTh YPAaBHEHUS U CUCTEMBbI
YpaBHEHHI MTPU PEIICHUN HECTOMXKHBIX MPAKTUIECKHX
3a1a4

—  Pewamv payuonanvhuvle, nokazamenvHule u 102apu@muieckue
VPABHEHUs U HepaseHCmed, npocmeliuiue UppayuUoHaIbHble U
Mpu2oOHOMempuiecKue ypagHeHus:, HepaeeHCMaa U UxX CUCTeMbl,

UCNONb3068aMb MEMOObl peuleHusl YPAGHEHUIL: NPUGEOEHUe K BUOY

«npouseedenue pagHo HYII0» UIU «4ACTHOE PAGHO HYIIOY, 3AMeHA

nepemMenHbIX,

UCNONL3068AMb MEMOO UHMEPBAI08 OJisl peUeHUs] HEPABEHCNE,

—  UCNONB308aMb 2paduyecKull Memoo Ojisi RPUOIUNCEHHO2O PeUleHUs
VPABHEHUll U HEPABEHCME,

—  uz00padcamv Ha MPUSOHOMEMPUUECKOU OKPYHICHOCIU MHOICECMBO
PpeweHuil nPOCMeuuux mpueoHOMempuULeckKux ypasHeHuil u
HepaseHcma,

—  GbINOIHAMb OMOOP KOPHell YPAGHEeHUU U PeuleHUll HepaBeHCIE 8
coomeemcmeuu ¢ OONOIHUMENbHBIMU YCI0GUAMU U OCPAHUYEHUSIMU.

B noseceonesnoul sxcuznu u npu uzydenuu opyaux yueoHvlx npeomemos.

—  COCMasnAmy U peuams YpaeHe s, CUcmembvl YpaeHeHUll U
HepaseHcmea npu peuleHuu 3a0ay Opyeux yueoOHvlx npeomemos,

—  UCNONIb306aMb YPAGHEHUsL U HEPABEHCMBA OJisL NOCMPOEHUSL U
UCCe008aHUS NPOCMENUUX MAMEMAMUYECKUX MoOelell PeabHbIX
cumyayuil uiu NPUKIAOHbIX 3a0ay;
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—  yMemb UHMEPnPemupo8ams NOIY4EeHHbll NPU PeUuleHUU YPagHe s,
HEePAaseHCmaa Uil CUCmeMbl pe3yIbman, OYeHU8amy e2o
npasoonooodue 8 KonmeKkcme 3a0AHHOU PeaibHOU CUMYayuu Uil
NPUKIAOHOU 3A0a4U

Dyukyuu

OnepupoBaTb Ha 0a30BOM YPOBHE HOHSATUSIMHU:
3aBUCUMOCTb BEJIMYUH, (DYHKIUS, apryMEHT U 3HaYeHUe
¢yHKIMH, 06JaCTh ONpEIeIeHUs] 1 MHOKECTBO 3HAUCHHH
byHKIMH, TpapUK 3aBUCUMOCTH, TpadhuK QyHKIIUH, HYJIHA
(GyHKIMHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHHUE
Ha YMCJIOBOM NPOMEXKYTKE, yObIBAaHHE HA UUCIIOBOM
IPOMEXYTKe, HanOoJIbIlIee 1 HAaUMEHbIIee 3HaYCHNE
(GYHKLIHU Ha YMCIIOBOM IIPOMEXKYTKE, IEPUOANYECKas
GyHKIUS, IEPUOJT;

OIepupoBaTh Ha 6230BOM YPOBHE MOHATUAMU: IIpsMasi U
oOpaTHasi IPONOPLHUOHAIBHOCT JIMHEIHAs!, KBaJApaTUUHAas,
JorapupmuuecKas 1 nokasareiabHas QyHKIHUH,
TPUTOHOMETPHUYECKHUE (DYHKIIHIH;

pacrio3HaBaTh rpadMKu 3J€MEHTapHbIX (PYHKLUI: psMoi
¥ 00paTHOH MPOTOPIHOHAITBHOCTH, TMHEHHOM,
KBaJJpaTUYHOM, JJorapu(PMUUIecKoi 1 IoKa3aTeIbHON
GyHKIUH, TPUTOHOMETPUUECKUX (PYHKITHIA;

COOTHOCHTD I'paMKH 3JI€MEHTapHBIX (QYHKLUI: MPsAMOH U
00paTHOM POMOPIIMOHATEHOCTH, JIMHEUHOMH,
KBaJJpaTUYHOM, JTIorapu(PMUUIecKoi U MmoKa3aTeIbHON
GyHKIUI, TPUTOHOMETpUYECKUX QYHKIUH ¢ popmynamu,
KOTOPBIMH OHM 33/1aHBbI;

HAXOAUTH 10 rpapuKy NpUOINKEHHO 3HAUEHUSI (PYHKIIUU B
3a/laHHBIX TOUYKAX;

OTpeAeNATh o rpaduKy cBoCTBa PYHKIMH (HYJIH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH
MOHOTOHHOCTH, HauOOJbIINE U HAUMEHbIIINE 3HAYECHUS U
T.IL);

CTPOUTH 3CcKH3 Tpaduka GyHKINHU, YIOBIETBOPSIOIIEH
NPUBEJCHHOMY Ha0Opy yCIOBUH (TIPOMEXKYTKH
BO3pacTaHus / yObIBaHUS, 3HaUeHNE (DYHKIIUU B 33JaHHOMN
TOYKE, TOUKH IKCTPEMYMOB H T.JI.).

Onepuposams NOHAMUAMU.: 3A8UCUMOCTNY BETUYUH, DYHKYUS, AP2YMEHM
U 3Hauenue pyuKyuu, ob1acmv onpedeenus U MHONICeCmE0 3HAYeHU
@yuryuu, epaghux 3aeucumocmu, 2pagpux GyHKyuU, Hyaiu QyHKyuu,
NPOMENCYMKU 3HAKONOCMOAHCIEA, 803PACMANUE HA YUCTO80M
npomedxcymke, yovieanue Ha YUCI080M NPOMeNCYmKe, Hauboavuiee u
Haumenbulee 3HaueHue QYHKYUU Ha YUCci080M NPOMENCYNKe,
nepuoouyeckas QyHKyus, nepuoo, YemHasn u Heuemuas QyHKyuu,
ONepuUpoBamb NOHAMUAMU: NPSIMASL U 0OPAMHASL NPONOPYUOHATILHOCHb,
JIUHENHAs, K8AOpaAMU4Has, 102apUPMUYecKas U NOKA3amenbHAsL
@yHKYUU, mpucoHoMempuyecKue QyHKYuu,
— onpedensimb 3HAYEHUE PYHKYUU NO 3HAYEHUIO apeyMeHma npu
PA3TUUHBIX CNOCOOAX 3A0aHUsL PYHKYUU,
— cmpoums paghuru u3yUeHHvIX QYHKYUll,
ONUCHIBAMb NO 2PAPDUKY U 8 NPOCMENUUX CLYUAAX NO hopMmye
noseoenue u ceolcmea QyHKyul, Haxooums no 2paguxy GyHKyuu
Haubobuue U HaUMeHbUUe 3HAYEHUSL,
cmpoumy 3CKuU3 epagura yukyuu, y0o8iemeopsaouieli NPpUeeoeHHOMy
HAOOPY YCI08ULL (NPOMENCYMKU 803DACMAHUA/YObIBANHUS, 3HAYEHUE
@yHKYUU 8 3A0aAHHOU MOUKe, MOYUKU IKCIPEMYMO8, ACUMNMOMbL, HYIU
@yHxyuu u m.o.),;
pewams ypasHeHust, npocmeiuiue CUcmembvl YPasHeHUll, UCNOIb3Y5
c80UCMEa QYHKYUL U Ux epaguxos.

B nosceonesnoti scuznu u npu usyuenuu Opyeux yueOHulx npeomMemos:

— onpedensimb No epagpukam U UCNOIb308AMb 05l PeuleHUss NPUKTAOHbIX
3a0au C80UCMEA PealbHbIX NPOYeccos U 3asucumocmell (Haubonvuiue
U HauMeHbuUe 3HAYeHUs, NPOMEN’CYMKU 03PACMAHUS U YObIBAHUS
@yHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA, ACUMNMOMbl, NEPUOO U
m.n.);

—  UHMepnpemupos8ams CE0UCMEA 8 KOHMEKCe KOHKPEeMmHOL
NPAKMU4ecKol Cumyayuu,

— ompedenams no epaguxam npocmenuiue Xapakmepucmuxku
NepUoOUYeCcKUX NPoyeccos 8 OUOL02UU, IKOHOMUKE, MY3bIKe,

15




B noeceownesnotl sicusnu u npu uzyyeruu Opyeux
npeomemos:

OTpeNeATh 10 TpaduKaM CBOMCTBA PEAIbHBIX MPOIECCOB
Y 3aBUCUMOCTEH (HanOOobIINe M HANMEHBIINE 3HAUCHUS,
MIPOMEKYTKH BO3pacTaHUs U YObIBAaHUS, TPOMEKYTKH
3HAKOTIOCTOSIHCTBA H T.I1.);

MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM
MIPAKTUYECKOW CUTYyalluu

paouocssazu u op. (amnaumyoa, nepuoo u m.n.)

Dnemenmot
Mamemamu4ecKozo
ananusza

OnepupoBaTb Ha 0a30BOM YPOBHE OHATUSIMMU:
npou3BOIHAs (PYHKIIMH B TOUKE, KacaTellbHas K rpaduky
GbyHKIHMH, TPOU3BOIHAS (YHKIIHNH,

OTIpeNeNATh 3HAaYeHUE MPOU3BOAHON (PYHKIIMH B TOUKE 110
U300paKeHHIO KacaTesIbHOM K rpaduKy, IpOBEIEHHON B
9TOM TOYKE;

pelaTh HeCJIOKHBIE 3a7a4i Ha IPUMEHEHUE CBSI3U MEX1Y
POMEKYTKaMHU MOHOTOHHOCTH M TOYKaMHU dKCTpEMyMa
(GyHKLMH, ¢ OTHON CTOPOHBI, U IPOMEKYTKAMU
3HAKOMOCTOSIHCTBA M HYJISIMH ITPOU3BOIHOM 3TON (PYHKIUU
— C ApYTOM.

B nosceonesnoil scuznu u npu uzyueHuu Opyaux
npeomemos:

MOJB3YACh rpadKaMH, CPABHUBATH CKOPOCTU BO3PACTaHUS
(pocTa, IOBBITIICHHUS, YBEJIMUEHUS U T.I1.) HIIU CKOPOCTH
yObIBaHUs (Ta/IeHUs], CHIDKEHUS, YMEHBIICHHS U T.11.)
BEJIMYMH B PEATTLHBIX MPOIIECCaXx;

COOTHOCUTH TpaUKH peabHbBIX MPOIECCOB U
3aBHCUMOCTEHN C X ONMUCAHUSIMH, BKIFOYAIOIIHMMHU
XapaKTePUCTUKU CKOPOCTH U3MEHEHHUs (OBICTPBII pOCT,
TUTABHOE TIOHIKEHUE U T.11.);

UCIIONIb30BaTh TpadMKU PeaTbHBIX MPOIECCOB IS
pEIIeHUs HECIOKHBIX MPUKJIAIHBIX 33]1a4, B TOM YHUCJIC
ompeaensis mo rpaguKy cKOpocTh X0fa mpoiiecca

Onepuposams nousimusmu: npou3eo0HAsk PYHKYUU 8 mouKe,

KacamenvHas K 2papuxy yHKyuu, npouzeoonast YyHKyuu,

BbIUUCTIAM NPOUZBOOHYIO OOHOUNECHA, MHOCOULEHA, KBAOPAMHO20 KOPH,

NPOUZBOOHYIO CYMMbL (DYHKYULL

—  BBLIHUCTAMb NPOU3BOOHBLE INEMEHMAPHBIX PYHKYUL U UX KOMOUHAYULL,
UCNONb3YSL CNPABOUHbIE MAMEPUATbL,

—  uccnedosamsv 8 NPOCMeNUX CLyuasx QYHKYuu Ha MOHOMOHHOCHIb,
HAxXo0ums HAuUbOIbUIUE U HAUMEHbUUUE 3HAYEeHUS. (PYHKYULL, CIpOoumb
2pauKU MHO20YIEHO8 U NPOCMEUUUX PAYUOHATLHBIX PYHKYULL C
UCNONb308AHUEM ANNAPAMA MAMEMAMUYECKO20 AHANU3A.

B nosceonesnoui scuznu u npu uzyuenuu opy2ux yueOHvlx npeomemos.
peutams NPUKIaoHbvle 3a0auu U3 OUOI02UU, PUIUKU, XUMUU, IKOHOMUKU U
Opyeux npeomemos, Ces3aHHble C UCCIe008AHUEM XAPAKMEPUCTIUK
PEANbHBIX NPOYECCO8, HAXOHCOECHUEM HAUOOTLUUX U HAUMEHBULUX
3HAYeHUll, CKOPOCMU U YCKOPEHUSL U M.1N.;

UHMEPNPEeMUPO8ams NOJYHEeHHbLE PEe3YTbMaAnbl

Cmamucmuka u
meopus
eepoamuocmeil,
J102uKa u

OnepupoBaTh Ha 6a30BOM YpPOBHE OCHOBHBIMH
ONHUCATETbHBIMU XapaKTEPUCTUKAMH YHCIOBOTO Habopa:
cpenHee apudmMeTnuecKoe, MeaIuana, HauooJbIee U
HalMEHbIIIee 3HAUCHUS;

—  Hmembs npedcmasnenue 0 OUCKPEMHbIX U HENPEPLIGHBIX CIYUALHbIX
BEIUYUHAX U PACHPEOeTIeHUSX, O He3ABUCUMOCTU CTIYYAIHbIX GETUYUH,

—  uMemb npedcmasieHue 0 Mamemamuieckom OHCUOAHUU U OUCnepcuu
CYUAUHBIX BETUHUH,
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KOMOuUHamopuka

OIepUpOBATH Ha 6a30BOM YPOBHE MOHITUAMU: YACTOTA U

BEPOSITHOCTH COOBITHS, CITy4YaifHbIil BEIOOD, OIBITHI C

PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

—  BBIYUCIIATH BEPOSTHOCTH COOBITUI HAa OCHOBE IT0JICUETa
YHCJIa HCXOMO0B.

B noeceonesnotl scuznu u npu uzyueHuu Opyaux
npeomemos:

OIICHUBATh U CPABHHUBATH B MPOCTHIX CIIYYAX BEPOSATHOCTH
COOBITUH B peaTbHOM JKU3HH;

YHUTaTh, COMIOCTABIIATh, CPABHUBATH, UHTEPIIPETHPOBATH B
MPOCTBIX CITydasix peanbHble JaHHbIC, IPEICTABICHHbBIC B
BUJIE TaOJIHII, JHArpaMMm, rpaduKoB

—  uMmemvb npedcmasieHue 0 HOPMAIbHOM PAcnpedesleHUU U npumMepax
HOPMAbHO PACNPEOe/IeHHbIX CLYYAUHBIX GeIUYUH,

NOHUMAMb CYMb 3AKOHA DONbUIUX YUCET U 8bIOOPOUHO20 MEMOOd

usMepenst 6eposIMHOCmell,

umemsv npedcmasierue 00 YCI06HOU 8ePOSMHOCIU U O NOJHOU

BEPOSIMHOCMU, NPUMEHSIMb UX 8 PEULeHUU 3A0aH,

umMems npedCcmasieHue 0 8ANCHLIX YACHMHBIX 8UOAX PACHpedeleHUl U

NPUMEHAMb UX 8 PeUleHUU 3a0aY;

—  uMemvb npedcmasieHue 0 KOppeusyu CIy4atHblxX 6eIUtUH, O
JIUHENIHOT pe2pecCull.

B nosceonesnoti scuznu u npu uzyuenuu Opyeux npeomemos:

—  BIYUCTAMb UNU OYEHUBAMb BEPOSIMHOCTU COOBIMUL 8 PEaNbHOU
HCUBHU,

—  8blOUpamv noOXoosawue Memoovl NPeoCmasieHusi u 00pabomru
OAHHbBIX;

—  yMemb peuiams HeCI0JCHbLE 3a0aUll Ha NPUMeHeHUe 3aKOHA OOIbUUX
yucen 6 COYUOI02UU, CMPAxo8anul, 30pasooxXpaneHul, obecnedenuu
0e30nacHOCMU HACENeHUsL 8 YPE36bIYALIHBIX CUMYAYUSIX

Texcmoevie 3a0auu

Pemiate HecokHBIE TEKCTOBBIE 33/]a4HM PAa3HBIX TUIIOB;

— aHaJU3HWPOBAThH YCJIOBHE 3a7a4d, TP HEOOXOIUMOCTH
CTPOUTH VISl €€ PELIEHUs MaTEMAaTUYECKYI0 MOJIENb;

— TIOHUMATh U UCIOJIb30BaTh Ul pELICHUS 3a/1a4u
uH(opMaIrIo, MPeCTaBICHHYIO B BUJI€ TEKCTOBOU U
CUMBOJIbHOH 3aITUCH, CXeM, TaOJIUII, AUArPaMM,
rpauKoB, pUCYHKOB;

— JIeWCTBOBATH IO AITOPUTMY, COJIEPKAIIEMYCSI B
YCJIOBHUHM 33Ja4H;

— HCIOJb30BAThH JJOTUUECKHUE PACCYKJICHUS MPU PEILICHUHN
3a/1a4u;

— paboTtarh ¢ U3OBITOYHBIMH YCIOBUSMU, BEIOUpaAs U3
Bcel HH(pOpMaIINH, JTaHHBIE, HEOOXOIUMBIC JIJIS
pELIeHUS 3a1a4H;

—  OCYIIECTBISITH HECIIOKHBIHN Mepedop BO3MOKHBIX
penieHui, BEIOUpas 3 HUX ONTUMAIBHOE 110
KpUTEPUSIM, CHOPMYIUPOBAHHBIM B YCIIOBHH;

— AHaJU3MPOBATh U MHTEPIPETUPOBATH MOJTYUEHHBIE

—  Pewamv 3a0auu pazuvix munos, 6 mom yucie 3a0a4u nOGbIUEHHOL
mMpyoHOCmu,

—  8blOUPAMb ONMUMATILHBI MEMOO peuleHUs 3a0ayu, paccMampuedst
PAa3IUUHbIE MEMOObL;

—  Ccmpoums MoOelb peueHus 3a0a4u, nposooums 00Ka3ameibHbvle
paccyscoenus;

—  pewams 3a0auu, mpebyoujue nepedopa 6apuaHmos, NPoepKu
VC08ULL, 8b100pa ONMUMATLHOO pe3yIbmama;

—  aHanU3UPOBAMb U UHMEPNPEMUPOBAMb Pe3yIbmamsl 8 KOHMeKCme
VC08USL 3a0a4U, 8bIOUPAMb PEUEHUs,, He NPOMUBOpedaujue
KOHMeKCmy,

—  nepegooums npu peuleHuu 3a0a4u uHghopmayuio uz 00HoU Gopmol 8
Opyeyio, UCNONb3YSL NPU HeOOXOOUMOCIU cXembl, Mabauysl, 2paguxi,
ouazpammol;

B nogceonesHotl sHcuzHu 1 npu u3yuyeHuu Opyeux npeomemos.:
—  pewamsv npaKkmuyecKue 3a0a4u u 3a0a4u u3 Opyeux npeomemos
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pelIeHHs B KOHTEKCTE YCIIOBUS 3a/1a4H, BEIOUPATh
peleHus, He MPOTHBOpeYaIlue KOHTEKCTY;
pemarh 3aJa4i Ha pacyeT CTOMMOCTH ITOKYTIOK, YCIIYT,
MOE3I0K H T.IL.;
pemaTh HECIIOKHBIC 337a4H, CBS3aHHBIC C JIOJICBBIM
y4acTHeM BO BJaJeHUH (PUPMOH, IpeIIpUsTHEM,
HEJIBIYKUMOCTBIO;
pemaTh 3aa4u Ha MPOCTHIE MPOLEHTHI (CUCTEMBI CKHIOK,
KOMFKCCHH) U Ha BBIYMCIICHUE CII0KHBIX TPOIICHTOB B
Pa3IMYHBIX CXeMaX BKJIA/I0B, KPEAUTOB U UTIOTEK;
pemarh MpaKTHYECKUE 3a1auu, TpeOyroIue
UCTIOJIB30BaHUS OTPUIIATEIBHBIX YHCEN: Ha ONpeesICHIEe
TEMIIepaTyphl, Ha ONPECIICHUE MTOJOKEHHSI HA BPEMEHHOMN
ocH (A0 HaIlIel 3pbI U 110CIIE), Ha JBUKEHHUE JICHEKHbIX
cpencTB (MPUX0J/pacxo), Ha ONPEACIICHHE
rJTyOWHBI/BBICOTHI H T.11.;
UCIIOJIB30BAaTh MOHATHE MaciTala JUlisi HaX0XKICHUS
paccTOSIHUI M JUTMH Ha KapTax, IUIaHaX MECTHOCTH, TUIaHAaX
MIOMEIIICHUH, BRIKPOHKaX, IPU pabOTe Ha KOMITBIOTEPE U
T.IL.
B nosceonesnoil scuznu u npu uzyueHuu Opyaux
npeomemos:
— pemiaTh HECJIOKHBIE TPAKTHYECKHE 3a/]auH,
BO3HHKAIOIINE B CUTYallUsIX TOBCETHEBHOM JKU3HU

T'eomempus

OnepupoBaTh Ha 6a30BOM ypOBHE MOHATHUSAMHU: TOUKA,
npsiMasi, IJIOCKOCTh B IPOCTPAHCTBE, MApaJUIEIbHOCTD U
NEePIEHINKYISPHOCTD MPSIMBIX U THIOCKOCTEIH;
pacrio3HaBaTh OCHOBHBIE BHJIbIl MHOTOI'PaHHHUKOB (TIpU3Ma,
NUpaMu/Jia, MPSIMOYTOJBHBIN Napajuienenunesn, Kyo);
n300paXkaTh H3ydyaemble GUTyphl OT PYKHU U €
PUMEHEHHEM TPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
JienaTh (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB
MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y,
U3BJIEKaTh HH(POPMAIIHIO O TPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX PUTYpax, MPEACTaBIEHHYIO Ha YepTexax
U PUCYHKaX;

npuMeHsTh Teopemy [Iudaropa mpu BEIYUCICHUH

Onepuposams nousmuaMu: MouKa, NPAMAas, NIOCKOCMb 8
npOCMpancmee, NapailelbHOCMb U NePNEeHOUKYISAPHOCHb NPAMbBIX U
njiockocmel,

npumensims OJisi peuleHusi 3a0ay 2eomempuieckue hakmol, eciu ycioeus
npUMeHeHUs. 3a0aHblL 8 ABHOU (opme;

pewams 3a0ayu Ha HAxX0HCOeHUe 2e0MeMPUYECKUX BeIUYUH N0 00pa3yam
WU AN2OPUMMAM,

oenamsb (8bIHOCHbLE) NIOCKUE YEPENCU U3 PUCYHKO8 00beMHbIX hucyp, 8
MOM Yucie pucosams U0 c8epxy, COOKY, CIpoUms CeyeHus.
MHO202PAHHUKO8,

U361€KaAMdb, UHMEPNPEMUPOBAMb U NPE0OPA308bI8ATNb UHPOPMAYUIO O
2eoMempuyeckux ueypax, npeoCmasieHHyIO Ha YePmelcax,
npUMeHsimb 2eomempuyeckue akxmol 0 peulenus 3a0ay, 8 Mmom yucie
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2JIEMEHTOB CTEPEOMETPUICCKUX (HUTyD;

HAXOJUTh 0OBEMBI U TIIOMIAIA TOBEPXHOCTEH MPOCTEUIITUX
MHOTOTPAaHHHKOB C IIPUMEHEHUEM (HOpMYIT;

pacro3HaBaTh OCHOBHBIE BUJIBI TEJ BpalleHUs (KOHYC,
nuIuHAp, cdepa u map);

HAXOAUTh 0OBEMBI U TIJIOMIA/IA TOBEPXHOCTEH MPOCTEUIITUX
MHOTOT'PAaHHHKOB U TEJI BpaIlleHHsI C IPUMEHEHUEM

dbopmy.

B nosceonesnoil scuznu u npu uyueHuu opyeux
npeomemos:

COOTHOCHUTBH a0CTPAKTHBIC TCOMETPHUCCKUC TTOHSITHS U
(baKThI ¢ peaIbHBIMU KU3HECHHBIMA OOBEKTAMU U
CUTYaLUSIMH;

HCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
TEOMETPHYSCKUX PUTYD TS PEIICHUS TUTIOBBIX 3a/1a4
MPAKTUYECKOTO COJICPIKAHUS;

COOTHOCHUTb ITONIAN MTOBEPXHOCTEN TEN OJAMHAKOBOM
(GOpMBI pa3IUIHOTO pa3Mepa;

COOTHOCHUTH 0OBEMBI COCYIOB OJIMHAKOBOH (hOPMBI
Pa3JIM4YHOrO pa3Mepa;

OIIEHUBATh (POPMY MPABUIBHOTO MHOTOTPAHHUKA TTOCTIE
CIIUJIOB, CPE30B U T.II. (OMpenesITh KOITUYECTBO BEPIIHUH,
pebep u rpaHeil MoJyYeHHBIX MHOTOIPaHHHUKOB)

Npeononazanuux HeCKOJIbLKO Wa208 peuleHus;

ONUCHIBAMb 83AUMHOE PACNONONACEHUE NPAMBIX U NIOCKOCMElU 8
npocmpancmee;

@opmynuposams ceoticmea u npusHaKu ueyp;

O00KA3bIBAMb 2e0MempudecKue YmeepiucoOeHus;

enadems CMaHOApmMuol Kiaccupurayuel npocmpaHCmeeHHbxX ueyp
(nupamuowl, npuzmsvl, napaiieienuneovl);

Haxooums 06vbembl U NIOWAOU NOBEPXHOCMEN 2e0MeMPULEeCKUX mejl ¢
npumeneHuem Gopmyn;

BbIUUCTIAMb PACCMOAHUSA U Y2lIbl 8 NPOCPAHCEE.

B nosceonesnoti scuznu u npu uzyueruu Opyeux npeomemos:
UCNONL308AMb CEOUCMEA 2EOMEMPUYECKUX ucyp OJi peulerus 3a0ay
NPAKmuyecKo20 Xapakmepa u 3a0ay u3z opy2ux ooiracmet 3HaHui

Bexkmopuot u
Koopounamol
npocmpancmee

— OnmnepupoBarb Ha 6a30BOM ypOBHE MOHATHEM
JIeKapTOBBI KOOPIMHATHI B IPOCTPAHCTBE;

— HaxOJHTb KOOPJWHATHI BEPIINH KyOa U1
IPSMOYTOIBHOTO NapauleIenueaa

—  Onepuposamv noHAMUAMU OEKAPMO8bl KOOPOUHAMbL 6
nPOCMpancmee, 6eKMop, MOOyb 6eKMOPA, PAGEHCMBO 8EKMOPOS,
KOOPOUHAMbL 6EKMOPA, Y201 MENHCOY BeKMOPAMU, CKATAPHOE
npou3seoeHue 6eKmMopos, KONIUHeapHble 6eKMOopbl,

—  HAX00UMb paccmosiHue mMencoy 08yMs MOYKAMU, CYMM) 6eKMOPOS U
npoussedeHue 6eKmopa Ha YuUcio, Y207 Metcoy 86eKmopami,
cKanapHoe npousseoeHue, packiaobléams 6eKmop no 08ym
HEKOJLIUHEeAPHbIM 6EKMOPAM;

—  3a0asamv NIOCKOCMb YPAGHEHUEM 6 0eKapmogou cucmeme
KOOpOuHam;

— pewamsb npocmeliuiue 3a0ayu 86edeHueM 8eKmopHo2o basuca

Hcmopus
Mamemamuku

— OnuceiBaTh OTACJIBHBIC BBIAAOIINECA PE3YJIbTAThI,
IMOJIYYCHHBIC B XOAC PA3BUTHUA MATCMATHUKHN KAaK HAYKH,

- Hpe()cmaeﬂﬂmb 6K1A0 6bzdai0u;uxc;z mamemamukoe 6 paseumue
mamemamuKku U UHbIX HAYUYHblX 06]16101’11812,'
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3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUNA U UX
aBTOPOB B CBSA3U C OTEYECTBEHHON U BCEMUPHOM
UCTOPHUEH;

MIOHUMATh POJIb MaTEMaTUKH B pa3Butuu Poccuu

NnOoRUMAamsv pojib mamemamuxku 6 paseumuu Poccuu

Memoowt
Mamemamuxku

[TpuMeHsITh U3BECTHBIE METOBI IPU PEILICHUN
CTaHJAPTHBIX MATCMATUYCCKUX 3a1a4,

3aMeyvaTh U XapaKTepu30BaTh MAaTEMaTHUYECKUE
3aKOHOMEPHOCTH B OKpY>Karolleil 1elCTBUTEIbHOCTH;
MPUBOJIUTH MPUMEPHI MATEMATUYECKUX
3aKOHOMEPHOCTEMN B IIPUPOJIE, B TOM UHCIIE
XapaKTEepU3YIOUINX KPacOTy U COBEPLICHCTBO
OKPY’KaIOIIET0 MUPA U MPOU3BEICHUA UCKYCCTBA

Hcnonv306ams 0cHOGHbIE MEMOObL 00KA3AMENbCMEA, NPOBOOUMb
00KA3aMenbCmeo U 8bINOHAMb ONPOBEPHCEHUE,

NPUMEHSMb OCHOBHbIE MEMOObl PEUEHUs. MAMeMamuieckux 3a0ay;
Ha OCHO8e MAMeMAMU4ecKux 3aKOHOMepPHOCMell 8 NPUpooe
Xapakmepuzoeamv Kpacomy u CO8EPULEHCINBO OKPYICAIOWe20 MUPA U
npouseeodeHull UCKyccmed;

npuMeHsms npocmetiuiue RPOCPAMMHbIE CPEOCMBA U INEeKMPOHHO-
KOMMYHUKAYUOHHBLE CUCEMbL NPU PeULeHUY MAMEMaAMU4ecKux
3a0ay
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o c(OPMHPOBAHHOCTh TPE/ACTABICHUI O MaTeMaTHKE KaK YacTH MHUPOBOW KYJBTYpbl U O MeECTe
MaTeMaTHUKU B COBPEMEHHOW LUBWIM3ALUHU, O CIIOCOOAX OMUCAHMSA HAa MAaTEMAaTUYECKOM S3bIKE SIBICHUM
peanbHOro MUpA;

L4 C(i)OpMI/IpOBaHHOCTI) HpeI[CTaBJ'ICHI/Iﬁ 0 MaTeMaTHKECUECKMX MOHATHAX KaKk O BaKHEHIINX
MAaTEMAaTUUCCKHUX MOACIIAX, IMO3BOJIAIOIUX OIMHUCBIBATL U U3YyYaTh Pa3HBIC MPOUCCCHI U ABJICHUA; IOHUMAaHUC
BO3MOXXHOCTH aKCHOMATHUYCCKOI'O ITIOCTPOCHUA MAaTEMATUUCCKUX Teopnﬁ;

° BIIQJICHUE METOJAMM J10KA3aTeIbCTB U AJITOPUTMOB PELICHUs, YMEHHUE UX IPUMEHATH, IIPOBOIUTH
JOKa3aTelIbHbIE PACCYXKICHUS B XOJ€ PELICHU 3a1ay;

o BJIaACHUC CTaHAAPTHBIMU HpI/IéMaMI/I PCIICHUA pallMOHAJIBHBIX U UPPAllMOHAJIbHBIX, ITOKAa3aTCJIbHbIX,
CTCIICHHBIX, TPUIOHOMETPHUUYCCKUX ypaBHeHI/Iﬁ U HCEPaBCHCTB, HX CHCTEM; HCIIOJB30BAHHUC TI'OTOBBIX
KOMIIBIOTCPHBIX MPOrpaMM, B TOM YHUCJIC U TOUCKA IMYTH PCHICHUSA U UWJIIFOCTpAllUU PCUHICHUA ypaBHeHI/Iﬁ
U HCPABCHCTB,

] c(OpPMUPOBAHHOCTh TPEACTABICHUH 00 OCHOBHBIX MOHITHSIX MATEMATHYECKOTO aHallM3a U HUX
CBOMCTBax, BIIQJICHUE YMEHHUEM XapaKTepU30BaTh IOBeICHHUE (GYHKIHUHA, HCIOJIb30BAaHUE IOYYCHHBIX
3HAHUW JJI ONUCAHUS U aHAJIN3a PEATIbHBIX 3aBUCUMOCTEN;

° BJIQJICHUE OCHOBHBIMH TIOHSATHUSMHU O TUIOCKHX M MPOCTPAHCTBCHHBIX I'€OMETPUYECKHUX (DUTYpax, UX
OCHOBHBIX CBOMCTBAX;

° chOpMUPOBAHHOCTh YMEHHS pAcloO3HaBaThb Ha 4YepTekaX, MOACISIX M B PEAILHOM MHpPE
reoMeTpuyeckue (Urypbl; MPUMEHEHHE W3YYEHHBIX CBONCTB TeOMETpUYecKux ¢uryp u Gopmyn s
pELIECHHS TEOMETPUYECKHUX 3a7a4 M 33/1a4 C MIPAKTUYECKUM COAECPKAHUEM;

L4 Cq)OpMHpOBaHHOCTB HpCHCTaBHCHHﬁ O IMponeccax U ABJICHUAX, UMCIOIIUX BepOHTHOCTHHﬁ XapakTep,
O CTATUCTUYCCKHUX 3aKOHOMCEPHOCTAX B PCaJIbHOM MHUPC, 00 OCHOBHBIX MOHSITHUSIX BHGMCHTapHOﬁ TCOpHUU
BepOHTHOCTeﬁ; YMGHI/Iﬁ HaxXOJUTb M OLCHUBATH BCPOATHOCTU HACTYIIJICHUS COOBITUH B HpOCTCfII.HHX
MPAKTUYCCKUX CUTYallUAX U OCHOBHBIC XaPAKTCPUCTUKHU CJIy‘-I&fIHI:IX BCJIIMYHUH,

L4 BJIAICHUC HABBIKAMH HMCIIOJIb30BAHUA I'OTOBBIX KOMIIBIOTCPHLBIX IIPOrpaMM IIPpH PCHICHHUU 3a/1aY.
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2. CopepxaHue y4eOHOU AU CLUIIMHBI

BBenenue

MaremaTtuka B Hayke, TEXHUKE, SKOHOMHKE, MH(GOPMAIMOHHBIX TEXHOJOTHUAX U MPAKTUYECKOU
ACATCIIBHOCTH. HGJII/I u 3aJa4d H3YYCHUSA MATCMATHUKHU IPU OCBOCHHHU CIICIIUAJIBHOCTHU Texnomorus
MPOIYKIMHU OOIIECTBEHHOTO MUTAHUS.

AJITEBPA

IHoBTOpeHue. Pemenne 3a1ay ¢ UCIOJb30BAaHUEM CBOMCTB YMCEN U CUCTEM CUMCIICHHUS, JEIUMOCTH,
JI0JIE U 4YacTeM, MPOUEHTOB, MOAYJIeH uucen. PelleHne 3ajad C KMCMIOJIb30BAHHEM CBOMCTB CTENEHEW WU
KOpHEH, MHOTOYJICHOB, ITPe0Opa3oBaHnil MHOTOUJICHOB U APOOHO-PALMOHATIBHBIX BBIPAKCHUIH.

Pemenue 3agau ¢ ncnosib30BaHUEM IpagyCHOM Mephl yria. Moayib yucia u ero CBOMCTBaA.

Pemennie 3amau Ha JOBMXKEHHWE U COBMECTHYIO pabOTy € TOMOIIbIO JIMHEHHBIX W KBaJIpPaTHBIX
ypaBHeHI/Iﬁ " uX cucteM. Pemenue 3aaa4 ¢ IOMOIIBIO YUCIIOBBIX HCPABCHCTB U CUCTECM HCPABCHCTB C Ol[HOﬁ
MIEPEMEHHOM, ¢ MPUMEHEHUEM U300paXKEeHHs YUCIOBBIX TPOMEKYTKOB.

Pemienue 3a1au ¢ MCHOIB30BAHNEM YHCIOBBIX (DYHKIMHA U UX TpadukoB. Mcnoab30BaHHE CBOMCTB U

rpadMKOB IMHEHHBIX M KBAAPaTHUYHBIX (DYHKIMH, OOPATHON MPONOPIHOHANLHOCTH M (YHKIHHY = /X.
I'paduueckoe penieHne ypaBHEHUN 1 HEPABEHCTB.

Pa3BuTHe NOHATHA 0 YMCTIE

Ilenble u pauuvoHanbHble uyucia. JledicTBuTenbHble uucna. [lpubnudicennvle  8bIYUCTEHUS.
Komnnexcnvie uucna.

KopHuu, crenenu u jiorapupmsi

Kopuu u crenenu. KopHu HarypajibHOM CTeneHM U3 4uciaa U uX cBoicrBa. CreneHu c¢
paloHaIbHBIMU IOKa3aTeasiMU, UX cBoicTBa. CTENeHU C JAEWCTBUTENbHBIMU IMOKa3zarensimMu. Cgoucmea
cmenenu ¢ 0elicmeumenbHbIM NoKazamesem.

Jlorapudwm. Jlorapudm uwmcina. OcHOBHOE JIOTapuMUUIECKOE TOXKISCTBO. JlecaTHUHBIE U
HaTypanbHble Torapudmsl. [IpaBuna aeiictBuii ¢ norapupmamu. [lepexoq Kk HOBOMY OCHOBAHHIO.

[IpeoOpaszoBanue anredpandyeckux BeipakeHuid. [IpeoOpazoBanne pannoHAIBHBIX, HPPAIIMOHATBHBIX
CTETEeHHBIX, TOKA3aTeIbHBIX U JIOrapu(MUUECKUX BHIPAKEHUH.

IIpakTHYeckHe 3aHATHA:

ApudmeTndeckne ACUCTBUSA HAJ YUCIAMH, HAXOXKICHHE NPUOIMKEHHBIX 3HAUYCHUW BEIUYUH U
MOTPENIHOCTEN BBIYUCICHH (a0COTIOTHON U OTHOCUTENBHOM ), CPAaBHEHHE YHCIIOBBIX BBIPAKCHUH.

Beluncnenue u cpaBHEHUE KOpPHEW. BbINOIHEHNE pacyeToB C paJuKalaMH.

Pemienne wppanmoHanbHbIX ypaBHeHUW. HaxoxkaeHue 3HA4YeHUN CTENEeHEd C palrOHAIbHBIMU
nokaszarensimu. CpaBHenue cteneHeil. IIpeoOpa3oBaHust BbIpaKeHUH, coJepXalluxX cCTerneHu. PemieHue
ITOKA3aTENbHBIX YPAaBHEHUH.

Pemenne npuknaaHeIX 3amad.

Haxoxnaenue 3Hauenuit noraprugma no Npou3BoJIbHOMY OCHOBaHUIO. [lepexo oT 01HOr0 OCHOBaHUS
K Jpyromy. Beruncienue u cpaBHenue gorapupmos. JlorapudmupoBaHue U NOTEHIIMPOBAHUE BBIPAKEHUH.

[TpuOnKeHHbIe BBIYMCIECHUS U PELICHUs TPUKIAIHbIX 3a/ad.

Pemenue norapupmMuueckux ypaBHEHUH.

OCHOBBI TPUTOHOMETPHH.

OcHoOBHBIC NOHATHSA

Hucnosast OKpyKHOCTb. UHCIIOBAst OKPYKHOCTh HA KOOPAMHATHOM IUIOCKOCTH. TpHUroHOMETpHYECKas
OKpykHOCTb. Paguannasg Mepa yria. BpamarensHoe nBmxkeHue. CHMHYC, KOCUHYC, TAHT€HC U KOTaHI€HC
qHCIIa.

OCHOBHBIC TPHTOHOMETPUYECKHE TOXKIECTBA.

®opmyitel npuBeacHus. Popmyisl cnoxeHus. PopMyibl yaBoeHUs Dopmyibl NOJOSUHHO20 Yaia.

IIpeodpa3oBanus NpocTeHIINX TPUTOHOMETPHYECKHUX BbIPasKeHH.

[IpeobpazoBaHne CyMMBbl TPUTOHOMETPUYECKUX (YHKIMI B TMPOMU3BEACHHE U MPOU3BEACHHUS B
CyMMy. Buipaoicenue mpueoHomempuieckux QYHKyull yepe3 maH2enc nojl08UHHO20 ap2yMeHma.

TpuroHomerpuyeckue ypaBHeHHUsI U HEPAGeHCMEd.

[Tpocreiine TPUroHOMETPUUECKUE YpaBHEHUS. [Ipocmetiuiue mpuzoHomempuieckue HepaseHcmad.

OO6patHble TpUroHoMeTpuyeckrne GQyHKIUU. APKCUHYC, apKKOCUHYC, apKTaHT€HC.
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IIpakTnyeckmne 3aHATHSA:

Pannansblii MeTOA U3MEPEHUS YTIIOB BPALICHUS U CBSA3b C IPaJyCHOU MEPOM.

OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (OPMYJIBI CIOXKEHHS, yABOEHUS, MpeoOpa3zoBaHUe
CYMMBI ~ TPUTOHOMETPHUYECKHMX  (yHKIMH B  TIpOM3BEACHUE, TNPEoOpa3oBaHHE  MPOU3BEICHHS
TpUroHomerpuueckux GyHkuii B cymmy [Ipocreiinime TpuroHoMeTpuiecKre ypaBHEHNS U HEPABEHCTBA.

OO0patHble TPUrOHOMETpHUYECKHE (DYHKIMH: apPKCHHYC, aPKKOCHHYC, apKTAaHTE€HC.

DYyHKIUH, UX CBOMCTBA U TpaduKkn

@Oyukuuu. OO6nmacTb ompeAeseHUs MW MHOXKECTBO 3HAa4eHUH; TpaduKk (YHKIHMH, HOCTPOCHHE
rpadukoB QpyHKINN, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMHU.

CpoiicTBa (yHKIMH: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPAHUYEHHOCTh, MEPUOJUYHOCTD.
[IpoMexyTku Bo3pacTaHusi U yObIBaHUS, HauOOJbIIee U HAUMEHbIIEE 3HAUYEHHUS, TOYKU DJKCTpEMyMa.
I'padpuueckas unTepnperanus. [IpuMepsl (QyHKIMOHANIBHBIX 3aBUCHMOCTEH B pEAIbHBIX IpOLEccax H
aBlieHUsAX. Apudmernueckue onepaunu Haa ¢yHkuusMu. CrnoxhHas GyHKuus (kommnosuuus). [lonamue o
HenpepvleHOCMU YHKYUU.

Oopartnble pyHkumu.Ooaacms onpeodenenus u ooaacms 3HaveHuti oopamuou Gyuxkyuu. I paghux
0Opammuoll GyHKyuuU.

CreneHnble, NMOKa3aTeJbHbIE, JorapupMuyeckue HMTPUTOHOMETPHYECKHE byHkmum.
OOpaTHble TPUTOHOMeTPpUYECKHEe PYHKIIUH.

Omnpenenenus pyHKIUNA, X CBOMCTBA U TpadUKH.

[TpeoOpasoBanus rpadukos. [lapamienbHbI IEPEHOC, CAMMETPHUSI OTHOCUTEIILHO OCei KOOPIUHAT U
CUMMETpPHUSl OTHOCHUTEJIbHO Hadajla KOOPJAMHAT, CUMMETPUS OTHOCUTEJIBHO MPSMOM Y = X, PACTSHKEHHE U
CKaTHe BIOJb OCEM KOOPJAUHAT.

IIpakTH4yeckue 3aHATHS:

[Tprmepsl 3aBUCHMOCTEN MEX]y NEPEMEHHBIMH B pEabHbIX IPOLECccax M3 CMEXHBIX JUCLMILIUH.
Omnpenenenue Qyukuuii. [loctpoenue u urenune rpapukoB Qpynkumii. MccnenoBanue ¢pynkuuu. CoiicTBa

JMHEWHOW, KBaJpaTHYHOW, KYCOYHO-JIMHEHHOWM u JpoOHO - nuHeWHoW ¢yHkimii. HenpepoiBHbIE U
nepuonuyeckue ¢yHkuuu. CpoiicTBa M rpaduKu CHHYyca, KOCHHYca, TaHI'€Hca M KoTaHreHca. OOparHble
byHKIIN u ux rpaduku. OOpaTHBIe TpUroHOMeTpuyeckne ¢yHkuuu. I[IpeoOpasoBanus rpaduka

¢yukuuu. 'apmonnyeckue konebanus. [lpuknannele 3agaun.
[Toka3zarenbHbIE, TOrApUPMHUUECKUE , TPUTOHOMETPUIECKUE YPABHEHUS U HEPABEHCMEA.
Havana maTeMaTH4eCKOro aHaJIM3a

IocaenoBareabHocTH. CIOCOOB! 3aMaHUS M CBOMCTBA YMCIOBBIXIIOCIIEqOBATEIbHOCTEH. [lonamue o
npeoene nocne0o8amenbHOCHU. Cywecmeosanue npeoena MOHOMOHHOU 02paHUu4eHHOU
nocneoosamenvhocmuy. CyMMUPOBaHHE MOCJeI0BaTeIbHOCTEN. beckoHeuHo yObIBarolas reoMeTpuieckast
IIPOrPECCHs U €€ CyMMa.

IIpousBonnas. Ilonsarue o NMpou3BOAHON (QYHKIMH, €€ TE€OMETPUYECKUH U (PU3UYECKHUM CMBICI.
VYpaBHeHMe KacaTenbHOM K rpaduky ¢pyHkuuu. [Ipon3BoiHbIE CyMMBI, pa3HOCTH, IPOU3BEIECHUS, YACTHOTO.
[Ipon3Bo/IHbIE OCHOBHBIX AJIEMEHTApHbIX QyHKIUH. [IpuMeHeHne npou3BOIHOM K HCCIEI0BaHUIO (PYHKIIUH
U TIOCTPOEHUIO TpapUKOB. [Ipouzeoonvie 0bpammuoil hyHKyuu u KoOMno3uyuu QyHKYuu.

IIpuMepsl MCIOAB30BaHUS MPOU3BOJHON I HAXOXKACHHWS HAWIIydllero peuieHus B IPUKIATHBIX
3ajavax. Bropas npousBojHas, e€ reomerpuueckuil u gusnueckuil cMmpica. HaxoxneHue ckopocTH JUis
rpoiiecca, 3a1aHHOT0 POPMYJION U TpaPuKOM.

ITepBooGpa3nas u nHTerpan. [IpumeHeHne onpeneneHHoro HHTerpaia Juisl HaX0XKACHUs TUIOIaIu
KpuBonuHenHoM Tpanenun. ®opmyna Hetotona- Jleitonuna. [Iprumepsl npuMeHeHUs HHTErpasia B GU3MKE U
TE€OMETPHUH.

IIpakTHYeckne 3aHATHSA:

YucnoBas mocienoBaTeIbHOCTh, CIIOCOOBI €€ 3a/aHusl, BBIYUCICHHS WICHOB IOCIIEOBATEIBHOCTH.
[Ipenen nocnenoBarenbHOCTH. beckoHedHO yObIBaromasi reoMeTpruiecKast porpeccus.

IIpousBogHas, MEXaHUYECKUN U TEOMETPUYECKUN CMBICII IIPOU3BOIHOM.

VYpaBHeHue kacarenbHoW B obOmeMm Buze. [IpaBuna u dopmynsl auddepenuupoBanus, Tabauma
MIPOM3BO/IHBIX AJIEMEHTapHBIX QyHKUMH. MccnaenoBanue GpyHKIMM ¢ TOMOIIBIO TPOM3BOoAHON. Haxoxnenue
HauOOJIBIIEr0, HAUMEHBILIETO 3HAUEHHSI U SKCTPEMATIbHBIX 3HAYCHUN (YHKIINU.
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WNurterpana wu mnepBooOpasHas. Teopema Herotona-JleiiOnuna. Ilpumenenue wuHTErpasia K
BBIYUCIICHUIO (PM3UUECKUX BEIWYHMH U TUIOMIAICH.

YpaBHeHUs1 1 HEPABEHCTBA

YpaBHeHUsT M CHCTeMbl YypaBHeHHil. PanuoHanbHble, UPpAaLMOHAIbHBIC, II0OKA3aTEIbHBIE U
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCWIIBHOCTB ypaBHEHUI, HEPABEHCTB, CUCTEM.

OcHoBHBIE TPHUEMBbI MX pELICHHUS (pa3IoKeHUE Ha MHOXKHUTEIH, BBEJACHHE HOBBIX HEH3BECTHBIX,
MIOJICTAHOBKA, rpaUIECKHil METON).

HepaBencrBa. PanuoHalbHble, UpPpAalLMOHAIbHBIE, [IOKA3aTEIbHBIE W  MPULOHOMEMPUUECKUE
HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PELICHUS.

HUcnonb3oBanue c¢BOMCTB U rpaukoB (GyHKUM NPUH pelleHMH YPABHEHMH ¥ HEPaBEHCTB.
Merton wunTepBanoB. M300pakeHne Ha KOOPAMHATHOW IUIOCKOCTH MHOMKECTBA PEIHICHWH ypaBHEHHHA H
HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX CHUCTEM.

IIpuknagnsie 3agauu. [IpuMeHeHne MaTeMaTHYECKUX METOJOB JUISl PEIICHUs COJEp’KaTelbHBIX
3alady M3 pa3NUYHbIX oOyacTell Haykd M MOpakTUku. HHTeprperauus pe3yibTara, y4eT pealbHbIX
OTpaHUYCHUH.

IIpakTnyeckne 3aHATHSA:

Kophuu ypaBuenuii. PaBHocuinbHOCTh ypaBHeHHH. [IpeoOpazoBanne ypaBHEHHUH.

OcHOBHBIE IPUEMBI PELICHUS YpaBHEHUI. Pelienne cucreM ypaBHEHU.

Hcnonp3oBaHue cBOMCTB U rpauKoB (PyHKUUMN AJIs peLICHUS] YPaBHEHUI U HEPABEHCTB.

Kom0OuHaTopuka, CTATUCTHUKA M TEOPUS BEPOSITHOCTEH

DJleMeHTbl KOMOMHATOPUKH

OcHoBHBIE TOHATHSA KOMOMHATOPUKH. 3a/aydl Ha TMOJCYET 4Yucia pa3MEelIeHHH, MepecTaHOBOK,
couertanuil. Pemenne 3amau Ha mepebop BapuantoB. Popmyna OunHoma Hprorona. CBolicTBa
OuMHOMUHANBHBIX KO3 dunnentos. TpeyroapHuk [lackans.

DJIeMeHThI TeOPUH BepPOATHOCTEH

CoObITHEe, BEPOSTHOCTH COOBITHS, CIOKEHHE U YMHOXEHHE BeposTHOCTeH. [lowamue o
He3agucumocmu coovimui. J{uckpemuas Ccay4auHas eenuduHd, 3aKoH ee pacnpedenenus. Hucnosvie
Xapaxkmepucmuky OUCKPemHoU ciyyaiHotl eenuyunsl. [lonamue o 3axone 6OIbUUX YUCer.

DJleMeHTBhI MaTeMaTH4YeCKOl CTATUCTUKHU

[IpencraBnenue maHHBIX (TaOJHUIBI, JUATPAMMBI, TpaQUKN), ceHepaibHas COBOKYNHOCTb, 8blOOPKA,
cpeonee apupmemuueckoe, meouana. Ilonamue o 3a0auax mamemamuyeckou cmamucmuku.

Pewenue npakmuyeckux 3a0au ¢ npumeHenuem 6epoOAmMHOCIHbIX MEMOO08.

IIpakTHYeckue 3aHATHSA:

Hcropus pa3BUTHS KOMOWHATOPUKH, TEOPUU BEPOSTHOCTEH M CTAaTUCTUKMU U MX POJIb B PA3JIUYHBIX
chepax denoBeuecKOn >ku3HeneaTenbHoCcTH. [IpaBuna komOuHaTOopuku. Pemenne KoMOMHATOPHBIX 3aj1ad.
Pa3smemenus, coueranus u nepecraHoBku. bunom Herotona u tpeyronsnuk Ilackans. [Ipuknannslie 3agaun.

Kiaccnueckoe ompezneneHne BEpOSTHOCTH, CBOMCTBA BEPOATHOCTEH, TeopemMa O CyMmMMme
BepoATHOCTEW. Brruncnenune BepostHocTed. Ilpuknanneie 3amaum. IlpencraBieHue YMCIIOBBIX JJAHHBIX.
[IpukiagHele 3aqa4m.

IFEOMETPUA
IloBTOopenue. Pemenue 3anad ¢ NpPUMEHEHMEM CBOWCTB (UIyp Ha IUIOCKOCTH. 3ajadd Ha
JI0Ka3aTeIbCTBO M IIOCTPOEHUE KOHTpHpHUMepoB. Vcmosnb3oBaHue B 3ajadyax MPOCTEHIIMX JIOTHYECKUX
npaBwiI. PemieHne 3agad ¢ MCHOJIB30BaHUEM TEOPEM O TPEYTOJIbHMKAX, COOTHOUIEHWH B IPSIMOYTOJIBHBIX
TPEYroJbHUKAX, (PAKTOB, CBA3aHHBIX C YETHIPEXYroJbHUKAMHU. Perienne 3agad ¢ UCHoab30BaHuEM (aKTOB,
CBSI3aHHBIX C OKPYKHOCTAMHM. PemieHune 3agad Ha H3MEpPEHMS Ha IUIOCKOCTH, BBIYMCIIEHHE [UIMH U
wiomazaen. Pewenue 3a0au ¢ nomowbio 6eKmopos u KOOpouHam.

IIpsiMble ¥ MJI0CKOCTH B MPOCTPAHCTBE

Bzaumnoe PacCioJIOKCHUEC ABYX IIPAMBIX B IPOCTPAHCTBC. HapaHJ'ICHBHOCTL Hp}IMOI‘;I " IIJIIOCKOCTH.
HapaJlJlCJ'ILHOCTB ILTIOCKOCTEH. HepHeH,Z[I/IKyJ'IﬂpHOCTB HpHMOﬁ " IIJIIOCKOCTH. HCpHCHI{I/IKYJ'IHp 1 HAaKJIOHHasd.
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Yron Mexay npsiMoi U IIIOCKOCTBIO. JIByrpaHHbIN yroJl. YToa MeXIy MIOCKOCTAMHU. [leprnenankyaspHOCTb
JBYX IIJIOCKOCTEH.

['eomeTrpuueckue mnpeoOpa3oBaHUS  MPOCTPAHCTBA:  MapauieibHBIH  HEPEHOC, CUMMETpPHUS
OTHOCHUTEJIBHO IJIOCKOCTH.

[TapamnmensHoe  mpoekTupoBaHue. [liowads  opmoeonanvHou  npoekyuu.  VI3o0pakeHue
MIPOCTPAHCTBEHHBIX (PUTYD.

MHOrorpaHHuKH

Bepuunbl, pebpa, rpaHu MHoOrorpaHHuka. Pazeepmka. Mmuozoepannvie yenvi. Buinykivie
MHo2o2parHuKu. Teopema Juinepa.

[Tpusma. [Ipsimast u nakionnas npusma. [pasunbHast npusma. [lapannenenunen. Kyo.

[MTupamupa. IlpaBunpHas mnupamuga. YcedeHHas nupamuzga. Terpasap. Cummerpuu B KyOe, B
napajuleJienunesie, B Ipu3sMe U upamue.

Ceuenus Ky0a, IpU3Mbl U TUPAMUJIBL.

[IpencraBieHue o NpaBUIbHBIX MHOIOTPAHHUKAX (TE€Tpa3ap, Ky0, OKTa’aAp, 10AEKa3Ip U UKOCAIP).

Tes1a ¥ IOBEPXHOCTH BpalleHHUs

[Munuanp u koHyc. YcedeHHbIH KoHyC. OCHOBaHME, BBICOTA, OOKOBAsl MOBEPXHOCTh, 00Opa3yromasi,
pa3BepTka. OCeBbIE CEUEHMS U CEUEHHUSI TapaJuIesIbHbIe OCHOBAHMUIO.

[lap u cepa, ux ceuenus. KacarenpHast miaockocTs K chepe.

HN3mepenust B reomerpuu

O6nem u ero usmepenue. urerpanbuas popmynna oobema.

®opmynel 00beMa Ky0a, HPSIMOYTOJIBHOTO TMapajielenurnena, MpU3Mbl, HUIuHApa. DopmyIibl
o0beMa mupamMuia U KoHyca. GopMysibl TUIOMIAIN TOBEPXHOCTEH HWIMHIpPA U KoHyca. Dopmyisl o0bema
mapa u mwomaau cdepsl. [lonobue ten. OTHOLUIEHUS TIOIMIAACH TOBEPXHOCTEH U 00BEMOB MOAOOHBIX

TeJ.

KoopanHatsl 4 BeKTOPBI

[IpsimoyronbHas (JeKkapToBa) CUCTEMa KOOpJAMHAT B MpocTpaHcTBe. DopMylia pacCTOSTHUS MEXTY
IBYMsI TOUKaMH. Y paBHEHUS CPEPBI, n10CKOCMU U NPAMOU.

Bexrtopel. Moayne BekTtopa. PaBeHCTBO BekTOpOB. Cl0KE€HUE BEKTOPOB. YMHOKEHUE BEKTOpa Ha
yucio. Pa3znoxkeHue BEKTOpa MO HaIpaBICHUSM. YTOJ MEXAy AByMs BekTopaMu. [Ipoekuus BekTopa Ha
ocb. Koopaunars! Bexkropa. CkansipHOe IpOU3BEIEHUE BEKTOPOB.

Hcnonb3oBaHne KOOPAMHAT U BEKTOPOB MPHU PEIICHUH MATEMATUUECKUX U MPUKIIAIHBIX 3a/1a4.

IIpakTHYeckue 3aHATHSA:

[Ipu3Haky B3aMMHOTO PACIOJIOKEHUS MPSAMBIX. YTOJI MEXAY NpsMbIMH. B3auMHoe pacnosoxeHue
NPSAMBIX U IJIOCKOCTEN. [IepreHInKysip U HaKJIOHHAS K IUIOCKOCTH. YTOJ MEXAY IPSIMOM U INIOCKOCTBIO.
Teopemsl 0 B3aMMHOM PAcCIIONIOKEHUH MTPSIMON U IUNIOCKOCTH. Teopema o Tpex neprneHauKyJsapax.

IIpu3Haky ¥ CBOMCTBA NMApaJUIEIbHBIX U MEPIEHAUKYISIPHBIX TUIOCKOCTEH.

PaccTossHME OT TOYKM 10 TUIOCKOCTH, OT NMPSAMOW 10 INIOCKOCTH, PACCTOSIHUE MEXAY IUIOCKOCTIMM,
MEX/1y CKPELUBAIOIIMMU IPSIMbIMHU, MEXKIY IPOU3BOJIBHBIMU (PUTYpaMH B IPOCTPAHCTBE.

[TapannensHOe MPOEKTUPOBAHUE U €TO CBOWCTBA. Teopema o niowjaou OpmocoHANbHOU NPOeKyuu
MHO20Y201bHUKA. B3aMHOE pacioyiokeHne MPOCTPAHCTBEHHBIX (QUTYP.

Paznuunble Buasl MHOrorpaHHukoB. Mx wu3oOpaxkenus. CedeHus, pa3BepTKH MHOTOTPAHHHUKOB.
[Inomany mnoBepxHocTH. Bunael cumMerpuit B mnpoctpaHcTBe. CuMMETpus Ten BpalleHUS |
MHOTOTPaHHUKOB. Brruncnenue miomasieit 1 00beMoB.

Bekrtopsl. JleiicTBus ¢ BekTopamu. [{ekapToBa cuctema KOOpAUHAT B MPOCTPAHCTBE.

YpaBHeHHE OKPYKHOCTH, cepsl, mIockocTu. PaccTossHre Mexay Toukamu. JIefiCTBUS ¢ BEKTOpamu,
3aJlaHHBIMU KoopauHatamu. CKaliipHOE NpOU3BE/IeHHE BEKTOpOB. BekTopHOoe ypaBHEHHE NPAMON H
I10cKoCcTH. Mcronb30BaHue BEKTOPOB MIPH 10KA3aTENbCTBE TEOPEM CTEPEOMETPUH.

Jlist BHEAy TUTOPHBIX 3aHATUN CTYAEHTaM, Hapsly C PELIEHUEM 3a]a4 U BBIMOIHEHUS PAKTUYECKUX
3aJJaHUN, MOXHO TPEJIOKUTH TEMBI HCCIIEIOBATENICKUX U pedepaTUBHBIX PabOT, B KOTOPHIX BMECTO CEPHii
OTJENbHBIX MENKHUX 3a/lad M YINpPaKHEHUU IMpeAsaraioTcsl CIOKETHbIE 3aJaHusi, TpeOyrolue JUIUTEIbHON
paboTel B pamMKax OJHOW MaTEeMAaTHYECKON CHTyalud. OTH TE€Mbl MOTYT OBITh HWHAWBHUIYaTbHBIMU
3aIaHUSIMU, HO MOTYT IIpE/JIaraThCsl U TPYIIE CTYIEHTOB JIJIsl COBMECTHOT'O BBIMOJHEHHUS UCCIEA0OBaHUS.
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IIpumepHbIe TeMbl pedepaToB (I0KJIAT0B), HCCIAEA0BATENbCKUX MPOEKTOB:

WX B WD —

A PR PP D PE D WLWLWLWLWLWLWLWUWUWLWWNNDNDNDDDNDNDDNDNNND ===
AN DA WL OO ANNDEWNOD—L,OOVUOINNDAEWNFRL,OOVINWN PR WND—O

47.
48.
49.
50.

ANTOPUTMHUYECKHUH MOJIXO/ K PELICHUIO TEOMETPUUECKUX 3a/1a4.
ANTOPUTMBI pEIICHUS] TPHTOHOMETPHYECKUX HEPABEHCTB.
ATNMKBOTHBIC APOOH.

Benukue OTKpBITHSI B MaTEMATHKE.

l"anepest BENMKUX MaTeMaTUKOB.

['eomeTpHruecKre MOJICIIH B €CTECTBO3HAHHUMU.

['eomerpuueckue GopMbl B HCKYCCTBE.

['eomerpus EBkima kak nepBas HaydHasi CUCTEMA.

['eomerpus Hukomnas JloGaueBckoro.

. I'nnore3a 00 MCTOKaX 30JI0TOr0 CEYEHHUS.

. I'paduueckue npreMsl py pelICHUH 33j1a4 10 MaTeMaTHKeE.

. I'paduueckuil MeTo pelieHuss TPUrOHOMETPUUECKUX YPAaBHEHUI U HEPABEHCTB.

. AlnodaHTOBBI ypaBHEHUSI.

. JlpeBHepycckue 3aa4H.

. 3agaua o KEuurcobeprckux Mocrax.

. 3agaya Pamanypkana.

. 3a1a4l MEXaHUYECKOIO ITPOUCXOXKACHUS: TEOMETPUSI MACC, SKCTPEMalIbHbIE 3a]auu.
. 3agaun Ha kieryatoit Oymare. @opmyina [Tuka.

. 3a71a4y Ha ONTUMM3ALUIO

. 3a1a4M Ha [EepEIMBaHUE )KUJIKOCTH.

. 3aa4M ¢ mapaMeTpamu.

. 3HaYeHUe MPOU3BOJHON B pa3IMUHBIX 00JACTAX HAYKH.

. U3onepumerpuueckoe NpoCTpaHCTBO.

. UccnenoBanue nentsl MEOuyca u e€ CBOMCTB.

. KasbkysiTopsl.

. Komnnekcusle uncna.

. Konnueckue ceueHus 1 ux NpuMEHEHHE B TEXHUKE.

. JJobauesckuit H.1. «KonepHuk reoMeTpumny

. Matemartuueckas 00pabOoTKa SKCIIEPUMEHTAIIBHBIX JIaHHBIX.

. MaremaTHueckue KpuBble: PO3bl U CIIHPAIIH.

. MaremaTtnueckue pa3pe3Hble UIPHI.

. MaTemaTtnueckoe nporpaMMHpOBaHUE U €0 IPUMEHEHUE.

. MeTopl mocTpoeHUsI TpaUKOB TPUTOHOMETPUUECKUX (QYHKIUH.

. MeTopl peleHnss TPUrOHOMETPUYECKUX YPABHEHUH

. Harnsanas Tononorus.

. Haxoxxnenne o0b€Ma Te U LIeHTpa Macc Teja ¢ MOMOLIbI0 MHTEerpaa.

. HemssectHas Teopema Iludaropa.

. HecranapTHble criocoObl pemeHusi TPUrOHOMETPUUECKUX ypaBHEHUH

. O6nactu NpUMEHEHUs: TPUTOHOMETPHUH.

. OpTOroHaabHOE MPOEKTUPOBAHHUE.

. [TapasenbHOE MPOEKTUPOBAHUE.

. IToctpoenue rpadukos pyHnkimii B cpene MicrosoftExcel.

. [Ipunoxxenue onpeaenéHHOro HHTErpaia.

. [lpumenenne MicrosoftExcel qns pemenns cucreM JIMHEHHBIX ypaBHEHUH MaTPUUHBIM METO/IOM.
. [IppumeHeHne MaTpull IpH PEIICHUH 3ajay.
. [Ipumenenue nporpamMmmel MicrosoftExcel niist pemenust cucteM JMHEHHBIX ypaBHEHUN METOI0M

Kpamepa.

[TpuMeHeHHnEe TPUTOHOMETPUUECKUX (POPMYIT IPU U3MEPUTENBHBIX paboTax.
Pemenue cuctem nuHEHHBIX ypaBHEeHH B cpene Maple.

Pemienune cucrem nMHEHHBIX ypaBHEHUH B cpene Mathcad.

Pemenune cucrem nMHEHHBIX ypaBHeHUi B cpene Mathlab.
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51.

52.

53.
54.
55.
56.
57.

Pemenue cucreM MMHEHHBIX ypaBHEHUHN MeTo10M ['aycca B cpesie TaOIMIHOTO MpoIeccopa
MicrosoftExcel.

Pemennie 5kOHOMHYECKUX 33/1a4 MAaTEMAaTUYECKOTO MPOrPaMMHUPOBAHUS B Cpefie TAOIUYHOTO
nporeccopa MicrosoftExcel .

CBolicTBa TPUTOHOMETPUYECKUX (PYHKIMNA: TapMOHHYECKUE KOIeOaHus

Cpennue 3HaUCHUS U UX TPUMEHEHUS B CTATUCTHUKE.

Cxewma ['opHepa.

TekcToBbIE 3a/1a4H.

@®pakTalbl: FEOMETPHS KPacOThI
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3. TemaTnyeckKkoe NJIaHUpPOBaAHUE

[Ipu peanuzanuu coaepxaHusi 00me00pa3oBaTeNbHON yueOHONW IUCHUIUIMHBI «MaTtemaTtukay B
npexaenax ocBoenus [ITICC3 na 6a3e 0CHOBHOTO 00IIEro oOpa3oBaHMs C MOJYYCHHEM CPETHEro oOIero
oOpa3oBaHus yueOHas Harpy3Ka 0OydaroluXcsi COCTABISIET 1O CHEUAIbHOCTH [loBapckoe U KOHAUTEPCKOE
neo — 234 4.

Taoauna 1
Buna yueOHo# padoThI
AyIMTOpHBbIE 3aHATHS. KosnunuyectBo yacos
Coaepxanue 00yueHust

BBenenue. 4
[ToBTOpEHHME.
Pa3Butue noHsATUS O YKCIHE. 8
KopHu, crenenu u orapudmel. 28
IToBTOpEHME Kypca reOMETPUH. 4
[TpsiMble M MIIOCKOCTH B IPOCTPAHCTBE. 20
KomOunaropuka. 4
KoopauHatel 1 BEKTOPHI. 16
OCHOBBI TPUTOHOMETPHUH. 30
DYHKIUK U TPAPUKH. 18
MHoOrorpaHHUKHU ¥ KPYIJIble TeNa. 26
Hayasia MaTeMaTHyeCcKOro aHaju3a. 16
WNHTterpan u ero npuMeHeHue. 16
CratucTika u Teopust BEpOSITHOCTEM. 12
YpaBHEHUs 1 HEPABEHCTRBA. 32

Hroro: 234

IIpomexyTouHasi arTrectanus B (popMe IK3aMeHa
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Taoauna 2

O0bem Koanuecrso
HaumenoBanue Tem ConepxarenbHast o0pa3oBaTeIbHOM ayIMTOPHBIX YaCOB
JIMHUSA NMPOrpaMMbl 1o 04YHOM (popme
o0yueHust

Bsenenue. 4 4
IToBTOpEHME.
Pa3Butne nonsaTus o Anrebpanyeckas 8 8
qucIe.
Tpuronomerpudeckue TeopeTuko- 16 16
GhyHKIMH. (GyHKIMOHAJIbHAS
Tpuronomerpuueckue YpaBHeHHU 10 10
ypaBHEHHUSL.
[TpeoOpaszoBanue Anrebpanyeckas
TPUTOHOMETPUUYECKUX TeopeTtuko- 24 24
BBIPAKECHUIA. (byHKIMOHATIBHAS
Hauana TeopeTtuko-
MaTeMaTH4eCKOro (GyHKIMOHAIbHAS 40 40
aHaJIu3a.
CreneHu 1 KOpHHU. Anrebpanyeckas
Crenennble (QyHKIMH. Teoperuko-

(GyHKIMOHAIbHAS 24 24

VYpaBHeHuii u
HEPaBEHCTB
ITokaszaTenbHas u Teoperuko-
Jorapudmudeckas byHKIIMOHATbHAS 26 26
byHKIHSI.
KomOunaropuka,
CTaTUCTUKA U TEOPHS Croxactuyeckas 12 12
BEPOATHOCTEIA.
YpaBHeHHU U YpaBHeHMI U
HepaBeHCTBa. CHCTEMBI HEPaBEHCTB 10 10
YpPaBHEHUU U
HEPABEHCTB.
[ToBTOpEHME Kypca I'eomerpuueckas 4 4
IUIAHUMETPHH.
Beenenue B I'eomerpuueckas 2 2
CTEPEOMETPHUIO.
[TapamensHOCTB I'eomerpuyeckas 4 4
IPSIMBIX M IIJIOCKOCTEMN.
[lepnieH TUKYISPHOCTD I'eomeTrpuueckas 8 8
IPSIMBIX M IIJIOCKOCTEMN.
MHOrOrpaHHMKH. I'eomerpuyeckas 16 16
HMunmuuap. Konyec. I'eomerpuueckas 10 10
[ap.
Bexkrops! B I'eomerpuueckas 6 6
IIPOCTPAHCTBE.
MeTto1 KOOpAUHAT. ['eomeTpuueckas 10 10
Hroro: 234 234
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4. XapaKTepI/ICTI/IKa OCHOBHBIX BUAO0B A€ATCJIbHOCTU CTYAECHTOB

Conep:xkanue 00y4eHust

XapakTepucTHKA OCHOBHBIX BH/I0B /1eATeJIbHOCTH
o0y4aronierocsi (Ha ypoBHe y4eOHbIX JIeCTBHI)

BBEJAEHUE

BBenenue.

] O3HakoMJIEHME C POJbI0 MaTeMAaTUKU B HAayKe,
TEXHHUKE, SKOHOMHUKE, WH(OPMALUOHHBIX TEXHOJOTHIX U
MIPAKTUYECKOU IEATEIbHOCTH.

] O3HakoMJIeHHE C LENSMU U 3aJjayaMud HM3y4eHUs
MaTteMaTuKu 1npu  ocBoeHun mpodeccuir  CIIO w
cuermanbHocten CIIO.

AJITEBPA

Pa3BuTue nNoHATHS 0 YHCIIE.

n BemonusaTte  apudmernyeckue  neiicTBUS  HaA
YHCIaMHU, COYeTasi YCTHBIE U MTUCHbMEHHBIC TIPUEMBI;

n HAXOJWUTh MPUOIIDKCHHBIE 3HAYCHUS BEIUYUH |
MOTPEUTHOCTH BBIYUCIICHHUH (abcomoTHAs u
OTHOCHTENbHAs); CPAaBHUBATh YHCIIOBBIC BEIPAKCHHUS;

] HaXOIUTh OMMOKM B  TNPEoOpazoOBaHHUIX |
BBIYHCIICHUSIX (OTHOCUTCS KO BCEM MTYHKTaM MIPOTPaMMBI).

Kophu, crenenu u jorapu¢msl.

| O3HAaKOMUTBCSA C TNOHSITHEM KOpPHS N-H CTEINEHH,
CBOMCTBAMM pAJMKaJIOB W C IIPaBWIAMU CPABHEHHEM
KOpHEH.

| @opMyIMpOBaTh OILPENEICHUE KOPHS M CBOMCTBA
KOpHEH. BpluMciaATh W CpaBHMBaTb KOPHM, J€JaTh
NPUKUJIKY 3HaYeHUs KopHs. [IpeoOpa3zoBbIBaTh YUCIOBBIE
1 OYKBEHHbIE BBIPAXKEHHUSI, COJIEPIKALIIE PAJUKAIIbI.

| BeinonuaATe pacuersl no (opmyiam, coaepiKalium
paauKaibl, OCYLIECTBIIASI HEOOXOIMMBIE IOACTAaHOBKU U
npeoOpa3oBaHusl.

| OnpenensiTb PpaBHOCWIBHOCTb  BBID@KEHUH €
paaukanaMu. Pemats nppanuoHaabHble ypaBHEHUS.

| O3HaKOMUTBCA €  TOHATUEM  CTENEHH  C
JEUCTBUTEIILHBIM IIOKA3aTEIIEM.

| Haxonnuthe 3Ha4YeHWs CTENEHW, WCHOJb3Yys IpHU
HE00XO0IMMOCTH MHCTPYMEHTAJIbHbIE CPEICTBA

| 3anuchiBaTh KOPEHb N-i CTENEHU B BUJE CTEIIEHU C
JIpoOHBIM MOKa3aTeaeM U Hao0opoT.

| dopMynHMpoBaThH CBOMCTBA CTEIICHEH.

BeluncnaTe cTeneHM C palMOHAIBHBIM I10Ka3aTelleM,
JenaTth  NPUKHUIKY 3HAU€HUs  CTENEHH, CpaBHUBATh
CTEIICHH.

| [IpeoOpa3oBbIBaTh  4YMCIOBBIE U OYyKBEHHBIE
BBIPAKEHUS, COJEPIKALIUE CTEIEHH, NPUMEHAS CBOMCTBA.
Pemarh nokasarenbHble ypaBHEHUS.

| O3HaKOMHUTBCS ¢ IPUMEHEHNEM KOPHEH U CTeNeHel
IpU  BBIYMCIEHUU CpPEAHMX, IpPU JEJIECHUU OTpe3Ka B
«30JI0TOM CEYEHMM». Pemare NpuUKIaAHblE 3aJaud Ha
«CJI0XHBIE TPOLEHTHI.

IIpeoOpa3oBanue anredpandecKnx
BbIPaKEHH .

| BoInonHATh npeoOpa3oBaHus BBIPAXECHUI,
npuMeHsisi GopMyJibl, CBSI3aHHbIE CO CBOMCTBAMU CTENEHeN
u Jjorapumos.

[ Omnpenensatb 00JaCTh  JOMYCTUMBIX  3HAYCHUU
norapu(pMUIECcKOro BBIPAKEHUS. Pemars

jorapugMuUecKie ypaBHEHHUS.
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OCHOBbBI TPUTOHOMETPUH

OcHOBHbIE MOHSATHS.

| W3yuuTs paauaHHBIA METOJ H3MEPEHHUS YIJIOB
BpallleHUsI U MX CBSI3b C TpagycHOU Mmepoit. M3o0paxkars
yIJbl BpALlEHUS HAa OKPYXKHOCTH, COOTHOCUTH BEIMYHUHY
yTJla C €ro pacrolokKEHUEM.

| ®opMynHMpoBaTh OoIpeAceHus
TPUTOHOMETPUUYECKUX (PYHKLHUH 7S yIIIOB TOBOPOTA U TSt
OCTPBIX YTJIOB MMpAMOYTOJIbHOT'O TPCYTOJIbHUKA u

O0OBACHATH UX B3aHMMOCBSI3b.

OcHoBHbBIE m [[puMeHATE OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKACCTBA

TPUTOHOMETPHYECKHE JUIA  BBIYMCICHUS  3HAYEHUW  TPUTOHOMETPHYECKUX
TOK/IECTBA. (GyHKIMH 110 OJTHOW M3 HUX.

[ N3yunTe OCHOBHBIE (DOPMYJIBI TPUTOHOMETPUU:

IIpeoGpa3oBanus nmpocremmx
TPUTOHOMETPHYECKHX
BbIPa:KeHM M.

(OpMyIIBI CIIOKEHUS, yIBOCHUS, MPEeoOpa3oBaHUs CYMMBI
TPUTOHOMETPUUECKUX (YHKUUMH B TMpPOU3BEACHHE U
MPOU3BEICHUS] B CYMMY M NPUMEHSTh MPU BBIYUCICHUHN
3HAYEHHUS TPUTOHOMETPUYECKOTO BbIPaKCHUS u
YIPOIIEHUS €ro.

[ | O3HaKOMUTBCA CO CBOWCTBAMM CHUMMETPUHM TOYEK
Ha €IMHUYHON OKPY>KHOCTH U MPUMEHATh UX ]ISl BBIBOJA
(hopMyJ1 IPUBEICHUS.

IIpocreitmmne
TPUTOHOMETPHYECKHE YPABHEHUSA H
HepaeeHcmea.

| Pemrate o popmysiam ¥ 0 TPUTOHOMETPHUECKOMY
KpyTy NPOCTEUIINE TPUTOHOMETPUYECKHUE YPABHEHHUS.

| [TpumeHsTh OOLIME METOABI pEIICHHs ypaBHEHHIMA
(mpuBeneHue K JIMHEMHOMY, KBaJpaTHOMY, METOA
pa3ioKeHUs Ha MHOMKUTENIH, 3aMEHbl NEPEMEHHOM) INpu
pELIEHNN TPUTOHOMETPUYECKUX YPABHEHUH.
| OTrmedaTh Ha Kpyre peleHus
TPUTOHOMETPUUYECKUX HEPABEHCTB.

MPOCTEUIINX

ApKcunyc, apKkKocunyc, apKmanzeHnc 4ucna.

] O3HakOMUThCS C MOHITHEM
TPUTOHOMETPUUYECKUX (YHKLUH,

[ W3yuuth ompeneneHus apKCUHYyca, apKKOCHHYCa,
apKTaHTreHca 4ucia, GopMyJIHpoBaTh UX, U300pakaTh Ha

00paTHBIX

€IVMHUYHOW OKDPY)KHOCTH, IIPUMEHSATh IPH PEUICHUH
YPaBHEHHH.

®YHKIHNU, UX CBOUCTBA U TPA®UKH
| O3HakOMHTBCA € IOHATHEM  IIEPEMEHHOM,

DOyHKIUH
Ilonamue o nenpepvignocmu QynKyuu.

MpUMEPaMH 3aBUCUMOCTEN MEXy IepEMEHHBIMH.

[ O3HaKOMMTBCS C MOHATHEM Trpaduka, ompeneisaTh
MPUHAJIEKHOCTh TOUKU rpaduxy ¢ynkiuu. [lo ¢opmyrne
MpoCTelIeld 3aBUCUMOCTH OINpPENENATh BUJ ee rpaduka.
Bripaxats 1o hopmyiie oiHy HEpeMEHHYI0 uepe3 ApyTrue.
[ O3HakOMHTBCS € ompeneneHueM  (QYHKIHUH,
dbopmynupoBaTth ero. HaxomuTe o6macth ompeneieHus u
00s1acTh 3HaUeHUH (YHKIIHH.

CpoiicTBa QyHKIHH.
I'pad¢uueckas unrepnperanus. I[lpumepsl

(pyHKIHMOHAJIBHBIX 3ABUCHMOCTEH B

[ | O3HakOMUTbCA C TNpuMepaMu (YHKIMOHATBHBIX
3aBUCUMOCTEH B peEalbHBIX IIPOLIECCAX U3 CMEXKHBIX
JVCLATIIINH.

[ | O3HaKOMUTBCA C TI0KA3aTEIBHBIMU PACCYKACHUAMU
HEKOTOPBIX CBOMCTB JTMHEWHOW M KBaJIpaTUYHON (YHKINH,
MPOBOJUTH UCCIEAOBAHUE JTUHEUHOW, KyCOUYHO-JIMHEHHOH,
IpoOHO - JIMHEHHON M KBaJpaTHUHOW (DYHKIMHA, CTPOUTH
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PC€AIBHBIX NMMpoueccax U ABJICHUAX

ux rtpaduxku. CTpouTh W YHTATh TpaPuku (HYHKIIHI.
HccnenoBath QyHKITHH.

[ CocrtaBnsaTh BHI (YHKIUHU TI0 JaHHOMY YCIIOBHIO,
pemiaTh 3aa4u Ha YIKCTPEMYM.

BreimonaasaTe npeoOpa3zoBanus rpaduka GyHKIUH.

OOpaTHble pyHKIMH.

] N3yunTh noHsATHE 00paTHON (DYHKIIMH, OIPEACTATH
BHJI U CTPOHTH I'paduk oOpaTHOW (DYHKIMH, HAXOJIUTh €€
o0yacTh ompeseneHuss U o0yiacTh 3HadeHu. [IpuMeHSTH
CBOMCTBa ()yHKUMI NPH HCCIECAOBAaHUU ypaBHEHHH U TIPU
peILIeHUH 3324 Ha SKCTPEMYM.

n O3HAKOMHTHCS C TIOHSITHEM CIIOKHOHN (PyHKIMU.

Crenennble, NoKa3aTejlbHbIE,
JorapupmMuyeckne 1 TPUroOHOMeTpHUYecKHre
¢Gynkuun. O0paTHble TPUTOHOMETPUYECKHE

GyHKIuUM.

[ Bbuucnare 3HaueHWs (QYHKIMM 10 3HAUYCHHIO
aprymenTta. OnpeaensaTh MOJI0KEeHUE TOUKH Ha rpaduke Mo
ee KOOpJHHaTaM M Ha00OpOoT.

[ | Hcnonb30BaTe CBOWCTBA (DYHKIMHA 11 CpaBHEHHS
3HAYCHHH CTETICHEH | JIorapu(MOB.

Crpouth TrpapuKyd CTENEHHBIX H JIOTApU(PMUICCKUX
GbyHKIU.

] Pemrate mokasaTenbHBIE W JIOrapU(PMHUYECKHE
ypaBHEHHUS U HEPABEHCTBA MO U3BECTHBIM AJITOPUTMAM.

] O3HaKOMUTBCS C  TOHITHEM  HENPEPbIBHOMN
nepuoandecko  pyHkuuu, GopmynHpoBaTh CBOICTBa
CHHYCa U KOCHHYCa, CTPOUTH UX Tpa(uKH.

| O3HAaKOMUTBCA C  MOHATHEM TapMOHHYECKHX
KoJIeOaHUN ¥ IPUMEPAMH TapPMOHUYECKUX KOJICOAHUM ISt
OMMCaHUs TMPOLECCOB B (H3MKEe U JAPYyrux o00JIacTsIX
3HAHUA.

| O3HakOoMHUTBCSA c MOHITHEM pa3pbIBHOI
MepUoNYeckoil  (QyHKIWHU, (GOPMYIHPOBATH CBOWCTBA
TaHT€HCA U KOTAHT€HCAa, CTPOUTH UX TpaduKH.

| [TpumensTh cBoiicTBa (YHKIMHA JIi CpaBHEHHS
3HaYeHUH TPUTOHOMETPUUYECKUX (DYHKIMH, IS perieHus
TPUTOHOMETPUUECKUX YPABHEHHH.

| CrpouTth rpaguku 0OpaTHBIX TPUTOHOMETPUUECKUX
(GyHKIUH ¥ onpesensTh o rpadukaM UX CBOICTBA.
n BeinonsaTe npeobpazoBaHue rpaMKoB.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A
| O3HakOMHUTBCSA c HOHSTHEM YK CIIOBOU
MIOCJIEI0BATEIBHOCTH, crocobamu ee 3aJjaHus,
BBIYHCIICHUSIMH €€ WICHOB.
] O3HaKOMUTHCSA c MTOHATHEM npezaena
IIOCJIEJOBATEIbHOCTH.
] O3HaKOMUThCS C BBIUHCIICHUEM CYMMBI

ITociaenoBaTe ILHOCTH.

0ECKOHEUHOI'0 YHCIIOBOTO psiia Ha MpPUMEpe BBIYUCICHHS
CyMMBI ~ OGCKOHEUHO  YyOBIBAIOIIEH TeOMETPHYECKOM
MIPOrPECCUN.

m Pemate 3amaum Ha mnpUMEHEHHE (QOPMYIBI CYMMBI
0ecKOHEeuHO yOBIBaIOILIEH reOMETPUUECKOM MPOrPECCHH.

] O3HaKOMUTHCS C MOHSATUEM MPOU3BOTHOM.

] W3yunth u GOpMyIHpOBaTh €€ MEXaHWYECKUH U
T€OMETPUUYECKHI CMBICI, U3YYUTh AJTOPUTM BBIYMCIICHHS
MPOU3BOJHON HA TMpUMEpPE BBIYUCICHUS MIHOBEHHOMN
CKOPOCTH M YTJIOBOTO KOd(huImeHTa KacaTeabHO.
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IIpou3BoaHasi U ee NpUMEHEHHeE.

] CocTaBnATh YpaBHEHHE KacaTeJIbHOM B 0OIIEM
BHJIE.

] Breryunts npaBwia nuddepeHnnpoBanus, TaOIHITy
MPOU3BOJIHBIX AJIEMEHTAPHBIX (PYHKIHA, MPUMEHSITH s
muddepernnmpoBanust  QyHKIUMH, I8 COCTaBJICHHS
YpaBHEHUS KacaTeJIbHOM.

[ W3yuuTh TEOpPEMBbI O CBSI3U CBOKWCTB (DYHKIUH H
MIPOU3BOJIHOM, (OPMYJIMPOBATH HX.

[ [TpoBOIUTH c TIOMOIIBIO MIPOU3BOTHOM
uccienoBanue GpyHKIHUH, 3aJaHHON (HOPMYIION.

[ VYcraHaBIMBaTh  CBSA3b  CBOMCTB  (PyHKIUH |
MIPOU3BOJTHOM IO UX TpaPuKaM.

[ [TpuMeHSATh TPOU3BOMHYIO Ui PEIICHUS 3a/a4 Ha

HaX0XJICHUC HaI/I6OJIbIJ_IeI‘O, HAaMMCHBIICTO 3HAYCHUA M Ha
HaXO0XIACHUC DKCTpEMYyMaA.

IlepBooOpa3Hasi m MHTErpaJI.

] O3HaKOMUTbCA €  TOHSATHEM  HHTErpajia u
epBOOOPA3HOM.

(] W3yunth mpaBuUiia BBIYUCICHUS TIEPBOOOPA3HON U
Teopemy HrproToHa- JleitOHua.

] Pemate 3amaun Ha CBsI3b MEPBOOOpA3HON U €€ ¢
MPOW3BOJHON, HAa BBIUMCICHUE MEPBOOOpPa3HOW IS
TaHHOU (DYHKITUH.

[ ] Pemarte 3amaunm Ha TpPUMEHEHWE HMHTETpayia s
BBIYMCIICHHS (PM3MUECKUX BEJIMYUH U TUIOLIACH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs u CUCTEMBI YpPaBHEHHMU
HepaBeHcTBa M cucTeMbl HEPABEHCTB C ABYMs
IIEPEMEHHBIMHU.

| O3HAaKOMHUTBCA C MPOCTEHIIMMM CBEACHUSIMH O
KOpHAX anreOpanvyeckux YpaBHEHUH, C IOHIATUAMHU
HCCIIEA0BAHUS YPABHEHUM U CUCTEM YPaBHEHHM.

| N3y4uTh TEOPHIO PAaBHOCUIIBHOCTU YPABHEHUH U €€
npuMeHeHue. I1oBTOpUTh 3amuch pemeHus CTaHAapTHBIX
YpaBHEHMH, IpHEeMbl NpeoOpa3oBaHUS YpaBHEHUM aJs
CBEJICHUS K CTAH/IAPTHOMY YPAaBHEHUIO.

| Pemars paloHaJIbHbIE, UPpaLMOHAIILHBIE,
[I0KA3aTEeIbHBIE M TPUTOHOMETPUYECKUE YPaBHEHUA U
CUCTEMBI.

| Hcnonp3oBath cBoiicTBa M rpaduku QyHKUUN JUIsS
pemieHns ypaBHeHUH. I[lOBTOpPUTH OCHOBHBIE IPHEMBI
pEeLIeHUs CUCTEM.

| Pemars ypaBHEHHS, NPUMEHSAS BCE IIPUEMBI
(paznmokxeHne  Ha  MHOXWTENM, BBEJCHHE  HOBBIX
HEU3BECTHBIX, MOJCTAaHOBKA, IpaQueCKuil METON).

| Pemate CUCTEMBI YpaBHEHUH, NIPUMEHSA
pasznuuHble  cnocoObl.  O3HAaKOMHTbCA € OOLIMMHU
BOIIPOCAMM  PEUICHUS HEPABEHCTB M  HCIIOJIb30BAHMS
CBOWCTB M IpauKOB (QYHKLUI P pEILICHUH HEPABEHCTB.
| Pemate HepaBeHCTBA W CHUCTEMBl HEPaBEHCTB,
MIPUMEHSS pa3JIMUHbIE CTIOCOOBI.

m [IpumeHATp MaTeMaTHYecKue METOAbl JUIsl pEelIeHUs
COoJIep KaTeNbHBIX 3a7lay U3 Pa3JIMYHbIX 00J]acTeil HayKu U
MpakTUKU. VIHTepnpeTupoBath pe3yibTaThl, YUYUTHIBATh
peaJIbHbIE OTPAaHUYECHHUSL.

3JEMEHTHI KOMBUHATOPUKH, TEOPUH BEPOSATHOCTEN N
CTATUCTUKH
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OcHOBHbIE MOHATHSI KOMOMHATOPUKH.

] W3yuuth mpaBuiia KOMOMHATOPUKU U TPUMEHSTH
IIPU pEeLICHUH KOMOMHATOPHBIX 3a/1a4.

(] Pemate  kKOMOWMHATOpHBIE  3aJaud  METOJIOM
nepebopa U Mo MPaBIITy YMHOKEHUS.
(] O3HaKOMUTBCS C TIOHATHSAMH KOMOWHATOPHKH:

pa3MEUICHUSIMHM, COYETAHUSIMU U IIEPECTAaHOBKAMHU U
(dbopMynaMu AJIs UX BBIYMCICHHUS.

] OOBsACHATP W NPUMEHATH  (HOpMYyNBI  JUIA
BBIYHCIICHUS Pa3MELICHUM, INEPECTAHOBOK M COYETaHUU
IIpU pELICHUH 3a/1au.

| O3nakomuTbcsi ¢ OuHomoM  HbroToHa
TpeyrosbHUKOM [lackais.

| Pemare mpakTuueckue 3aladv C UCIOJIb30BAaHUEM
MOHATUH U IPAaBUI KOMOMHATOPHKH.

DJIeMeHTBI TeOPUHU BEPOATHOCTEIA.

| M3y4uTh KI1aCCUYECKOE OIPENEICHUE BEPOSITHOCTH,
CBOMCTBA BEPOATHOCTH, TEOPEMY O CYMME BEPOATHOCTEM.
| PaccmoTpeTs npuMeps! BEIYUCICHHUS BEPOSTHOCTEH.
Pematp 3a1auu Ha BHIYMCIEHUE BEPOSITHOCTEN COOBITUH.

IIpencraBiienne JaHHBIX (TA0ULBI,
AUArpaMMBl, rpaguKH).

| O3HaKOMHUTBECI C npeaACTaBJICHUECM  YHUCJIIOBBIX
JAaHHBIX U UX XaPAKTCPUCTUKAMMU.

| Pemats MMPAKTUYCCKUC 3ald4d Ha 06pa60T1<y
YMCJIOBBIX JAaHHBIX, BBIYHUCICHHUC UX XAPAKTCPUCTHUK.

I'EOMETPUA

HpﬂMbIe U IIJIOCKOCTH B IPOCTPAHCTBE.

| @opMynupoBaTh U IPUBOJUTH [1OKA3aTEIbCTBA
IIPU3HAKOB  B3aMMHOIO  PACHOJIOKEHUS IPSIMBIX W
mwiockocTell. Pacno3HaBaThb Ha 4YepTekax U MOZAECIAX
pa3JIMYHbIE CIy4Yad B3aUMHOI'O PACIIOJIOKEHUS MPSIMBIX U
IJIOCKOCTEH, apryMEHTHUPOBATh CBOU CYKICHUS.

| @opMynMpOBaTH  ONPEACIECHMS, IPU3HAKU U
CBOMCTBA  IapaJlICJIbHBIX " NEPIECHIUKYJISPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JINHEWHBIX YIJIOB.

| BBINONMHATE MOCTPOCHUS YIVIOB MEXAY NPSIMBIMH,
NpsIMOM M IUIOCKOCTBIO, MEXKIy IUIOCKOCTSMH IO
ONMCAHUIO U PACIIO3HABATH UX HA MOJEIAX.

| IIpuMeHATh TIPU3HAKU U CBOMCTBA PaCIOJIOKCHUS
MpsIMBIX U IJIOCKOCTEN IpH peleHuu 3anad. M3o0paxaTh
Ha pUCYHKaX M  KOHCTPYHpPOBaTb Ha  MOJEIAX
MEPIEHIUKYIISAPBl U HAKJIOHHBIE K IIJIOCKOCTH, IPSIMBIE,
NapajuleJIbHbIEe IUIOCKOCTH, YIJIBI MEXAYy IpsAMOH U
IUIOCKOCTBIO U 0OOCHOBBIBATH OCTPOCHHUE.

| Pemate 3a7auM Ha BBIUUCIEHUE I€OMETPUYECKUX
Benn4KH. ONUCKHIBaTh PACCTOSHUE OT TOYKH JO MJIOCKOCTH,
OT IPSAMON [0 IJIOCKOCTH, MEXAY IUIOCKOCTSAMH, MEXIY
CKPEUIMBAOIIMMH TNPAMBIMUA, MEXAY IPOU3BOJIBHBIMU
¢urypamu B IpoCTPaHCTBE.

] ®opMyJIMPOBATH U TOKA3bIBATH OCHOBHBIE TEOPEMBI
0 pacCTOSIHUSAX (TEOPEMBI CYIIECTBOBAHUS, CBOMCTBA).
| N3o00pakath Ha YepTeKax U MOJEISIX PACCTOSTHUS U

00OCHOBBIBaTh CBOM CyXAeHUs. OnpenensiTb U BIYUCIATD
paccrosinus B mpoctpaHctBe. Ilpumenars ¢opmynsl u
TEOPEMBI IIJITAHUMETPUH IS PEILICHMS 3a1a4.

| O3HaKOMUTbCA €  MOHATHEM  MApPaUIEIIBHOIO
IIPOCKTUPOBAHUSL U ero coicTBaMu. PopMyaupoBaTh
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TEOpeMy O IUIOHIaJAd  OPTOTOHAIBHOM  MPOEKUIUU
MHOTI'OYT'OJIbHUKA.

] [IpumMeHATh TeOpHUIO Isi 000CHOBAHUS TTOCTPOSHUI
U BBIYUCIEHUH. ApPryMEHTUPOBAaTbH CBOM CYXKICHHUS O
B3aMMHOM PACIIOJIOKEHHH [IPOCTPAHCTBEHHBIX (pUryp.

MHoOrorpaHHuKHM.

] OnucelBaTh U XapaKTEpU30BATh PA3JIMYHBIC BHJIbI
MHOT'OTPaHHUKOB, IEPEUUCIIATh UX DIEMEHTBI U CBOMCTBA.
| N300paxaTb  MHOTOIPDAaHHUKA UM BBIIOJHATH
IOCTPOEHUsI HAa  M300paXEHUsIX U  Ha  MOJENAX
MHOI'OTPaHHUKOB.

| BbluMcnsaTe JIMHEHHBIE JJIEMEHTBI M yIJIBl B

MPOCTPAHCTBEHHBIX KOH(PHUTypalMsix, apryMEHTHPOBATh
CBOM CYXKJEHUS.

] XapakTepu3oBaTh M H300paxkaTb  CEYCHUS,
pa3BepTKM  MHOTOTPAHHUKOB,  BBIYMCIATH  IUIOIIAAU
ITIOBEPXHOCTEH.

[ Crpouth mnpocteiiime cedeHuss KyOa, IPU3MBI,

nupamuabl.  IlpumeHsats  ¢akTel W CBEOCHHS U3
IJITAHUMETPHUH.
] O3HakOMUTBCA €  BHJAMU  CUMMETpUHA B
MPOCTpaHCTBE, (HOPMYIUPOBATH OMPENEICHUS U CBONCTBA.
XapakTepu3oBaTb ~ CUMMETPUM  T€I  BpalleHUs U
MHOT'OTPaHHUKOB.

TeJsia 1 MOBEPXHOCTH BpallleHHS.

| IIpuMeHATh CBOWMCTBA CUMMETPUM IIPU PELLECHUU
3a1ad.

| Hcnonp3oBaTh  NpUOOpPETEHHBIE  3HAHUA IS
HCCIIEIOBaHMs U MOJEIMPOBAaHNUS HECIIOKHBIX 3a/1a4.

| N300paxaTb  OCHOBHbIE = MHOIOTPaHHMKH U
BBIIIOJHATh PUCYHKH 10 YCIOBHSIM 3a/a4.

| O3HakoMUTBCS C  BUJAaMHM  TeJl  BpalleHus,
(bopMyIMpOBATh UX ONpPEIEIEHUs U CBOICTBA.

| @opMynMpoOBaTH TEOPEMBI O CEYEHUHM IIapa
IUTOCKOCTBIO M O TNIOCKOCTH, KacaTeabHOH K cdepe.

| XapakTepu3oBaTb U M300pakaTh Tejla BpalllE€HUS,
UX Pa3BEPTKH, CEYCHUS.

| Pemate 3agaun Ha DIOCTPOEHUE CEYEHUM, Ha

BBIYUCIICHUE JUIMH, pPACCTOSHUM, YIJIOB, IUIOLIAACH.
[IpoBOoMTH JOKa3aTENbHBIE PACCYXKACHUSA IPU PEIICHUU
3a/1a4.

HN3mepeHus B reoMeTpum.

| IIpuMeHATh CBOWCTBA CUMMETPUM IIPU PEIIECHUU
3a/1a4 Ha TeJa BpallleHus, Ha KOMOWHAIUIO Tel.

[ ] N300pakaTh OCHOBHBIE KPYTJIBIE TEJIA W BHITIOIHSATH
PUCYHOK 1O YCJIOBHIO 3a/1a4H.

[ ] O3HAaKOMUTHECS C MOHATUSIMHU IUIOIIAAU M 00bheMa,
aKCHOMaMH U CBOMCTBaMH.

] Pemare 3amaun Ha  BBIUKCICHHE IUIOIIAJEH

TUIOCKUX (PUTYD, IPUMEHSSI COOTBETCTBYIOIINE (POPMYIIBI U
(akThI U3 MIIAHUMETPUH.

[ W3yunTh TeEOpeMbl O BBIYMCICHMH OOBEMOB
MPOCTPAHCTBEHHBIX TEJ, peliaTh 3aJadd Ha MPUMEHEHHE
(bopMyJ1 BEIYHCIIEHUST 00BEMOB.

| W3yunts ¢GopMynbl Ui BBIYUCIEHHUS IUIOIIAEH
MOBEPXHOCTEH  MHOTOIPAaHHMKOB M TEJ  BpalleHUs.
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O3HAaKOMHUTBECSI C METOIOM  BEIYHCICHMSA  IUIOIIAIU
MMOBEPXHOCTHU CHEPHI.

[ Pemrate 3amaun  Ha  BEIUMCICHHE ILIONIAAEH
MMOBEPXHOCTHU MPOCTPAHCTBEHHBIX TEI.

KOOp)IHHaTLI U BEKTOPLI.

m O3HAaKOMHTHCS C OHITHEM BCKTOpB.HSy‘II/ITB ACKapTOBY
CUCTCMY KOOpAMHAT B MPOCTPAHCTBC, CTPOUTHL IIO
3a/laHHbIM KOOpJMHATAM TOYKH MU IINIOCKOCTHU, HAXOIUTb
KOOpAUHAThI TOYCK.

] Haxoauth  ypaBHEHUSI  OKPYXHOCTH,  cdepbl,
IJIOCKOCTH. BBIUUCIATH pacCTOSAHUS MEX/y TOUKaMHU.
] W3yunuth CBOWCTBA BEKTOPHBIX BEJIWYUH, IPaBHIIa

pa3lIoKEHUSI BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
IIpaBWwa  HaXOXICHUs KOOpAMHAT  BEKTOpa B
MPOCTPAHCTBE, MpaBuja JAECHUCTBUHM C  BEKTOpaMH,
3aJaHHBIMHA KOOPJUHATAMH.

] IIpuMeHATH TEOPUIO MNpPHU pEUICHUM 3a4ad  Ha
JNEeNCTBUS c BEKTOPaMH. N3yunts CKaJIsIpHOE
IIPOU3BEICHUE BEKTOPOB, BEKTOPHOE YPABHEHUE NPAMOU U
I10cKOCTH. IIprMeHATh Teopuio mpu pelIeHuu 3anad Ha
JEUCTBHSL C BEKTOpaMHM, HAa KOOPAMHATHBIA METOX, Ha
IIPUMEHEHHUE BEKTOPOB AJIs1 BBIUMCIICHHS BEJIUYMH YIJIOB U
pacCTOAHUM.

| O3HaKOMHUTBCA C  JOKa3aTEJIbCTBAMH  TEOPEM
CTEPEOMETPUU O B3aMMHOM PACIOJOKEHUM MPAMBIX H
IJIOCKOCTEH C UCIOJIb30BAHUEM BEKTOPOB.
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5. Y4eGHO-MeTOANYECKOE M MAaTepUA/IbHO-TEXHUYECKOe ob6ecriedyeHue
NpOorpaMmMbl y4eOHOM AMCLUINIMHBI.

OcBoeHue mnporpaMMmbl yuyeOHOW JUCHMIUIMHBI «MaTemaTtuka» TMpelroyiaraeT Hajludue B
npodeccnoHanbHOM  00pa3oBaTeNbHONM OpraHM3alllM, peaau3ylomieil o0pa3oBaTelbHYI0 MPOrpamMmy
cpenHero obmiero oopasoBanus B npezenax ocsoeHus [IIICC3 na 6aze ocHOBHOro o0iiero ooOpa3zoBaHus,
y4e0HOr0 KaOWHETa, B KOTOPOM MMEETCS BO3MOXKHOCTh O0ECTICUUTh 00yJaromuMcsi CBOOOIHBINA JTOCTYT B
WuTepHeT BO BpeMs y4eOHOTO 3aHATHS U TIEPHO]] BHEYYEOHOH NeATeIhHOCTH.

[Tomemenue kabuHeTa MOJDKHO YAOBIETBOPATH TpeOoBaHusIM CaHUTApHO-IMHAEMUOIOIHYECKUX
npaBwi 1 HopMmaTtuBoB (CanlluH 2.4.2 Ne 178-02) u ObITH OCHAIIICHO THIIOBBIM OOOpYIOBAaHUEM, B TOM
qHCIe CIeNUAM3UPOBAHHON yUeOHOH MeOeNblo U CpelIcTBAaMH 00Y4EHUSs, JOCTATOUHBIMU JJIsl BBITIOJTHEHUS
TpeOOBaHUI K YPOBHIO MOJATOTOBKH O0YYaAIOIIUXCS.

B xabunere NOMKHO OBITH MYJIBTHUMEAMHHOE 00OpPYAOBaHHE, MOCPEICTBOM KOTOPOTO YYACTHHKH
00pa3oBaTENBHOTO MPOLECCa MOTYT POCMATPUBATh BU3YaIbHYIO HH(POPMALIKIO 10 MAaTEMaTHKE, CO3/1aBaTh
MPE3CHTAINH, BHJICOMATepHAIbl, MHBIE JTOKYMEHTHL.B cocTaB y4eOHO-METOAMYECKOTO M MaTepHajbHO-
TEXHUUYECKOIo 00ecreueH s porpaMmMbl y4eOHOM TUCHUIUIMHBI « MaTeMaThKay BXOJSAT:

*HATJIAHBIE TOCOOUST (KOMIUIEKTHI Y4YeOHBIX TaOJMI], IJIAKaTOB, IMOPTPETOB BBLAAIOLIUXCS
YYEHBIX-MAaTEMATUKOB H JIp.);

*3KpPaHHO-3BYKOBBIE TTOCOOUS;

*KOMILUIEKT TEXHHMYECKOW JOKYMEHTAllMd, B TOM 4YHCJE MaclopTa Ha CpeACcTBa OOyuyeHUs,
MHCTPYKIIUU IO UX MCIIOJIb30BAHUIO M TEXHHUKE 0€30MacHOCTH;

*OnbIMoTeUHBIN (HOHT.

B Oubnuoreunslii ¢GoHA BXOAAT YyueOHHKH, YyueOHO-MeToauyeckue KomriekTel (YMK),
00eCIeYNBAKOIINE OCBOCHUE YYCOHOU JAUCIUILTUHBI «MaTeMaTHKay, peKOMEH/IOBAaHHbIC WM JIOMYIICHHbIC
JUIE  WCIONIb30BaHHS B MPO(QECCHOHAIBHBIX  00pa30BaTECNbHBIX  OPraHU3ALUAK, PEATU3YIOIINX
o0pa3oBareNbHYI0 TpOrpaMMy cpeaHero oomero obpasoBanus B mpezenax ocBoenus [IIICC3 na 0aze
OCHOBHOTO 00111eT0 00pa30BaHMUs.

bubnuoreunsiii ¢oH MOXeT OBbITh JOMOJHEH SHIMKIONEIUSIMH, CIPAaBOYHUKAMHU, HAy4YHOH,
Hay4YHO-TIONYJISIPHOM W Jpyrou JUTepaTypol 1mo mMatemaTruke.B mpoliecce ocBoeHuUsl mporpammsl y4eOHOM
TUCHMIUIMHBL «MaremMaTtuka» CTYJEHTbl JOJDKHBI TMOJYYUTh BO3MOXHOCTh JOCTyHa K 3JIEKTPOHHBIM
y4eOHbIM MaTepuaiaM [0 MaTeMaTHKe, HMEIOIUMMCS B CBOOOJHOM JOcCTyne B cetu VIHTepHeT
(37IEKTPOHHBIM KHUTaM, IPaKTUKyMaM, TectaM, MmaTepuaiam EI'D u np.).
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6.PexomeHnayemas suTeparypa

1. Kpewmep H.III. MaTtemaruka juis komemxkeit: yue6. [locobue it moctynaromux B By3sl /mon pea. H.IIL.
Kpemepa. — 10-e u3z., mepepad. u gom. — M.: U3narenscTBo FOpaiit, 2018. — 344 c.

Onexmponnasn bubruomexa OI'BIIOY « KTOK»

2. Hauyana anre6psl. Yacts 1 / Muxanesa A. B.Yuusepcuter « MHTYUT», 2016 (OcHoBBI HHPOPMATUKY U
MaTEeMaTHKH ).

3. EI'D 2017. Maremaruka. 3ajauu Ha cocTaBieHHe ypaBHeHHM. 3amaua 11 (mpodribHBIL VPOBEHD).
Pa6ouas rerpans / [Tox pen. U. B. Amenko. — M.:MIITHMO, 2017.

4. lIllecrakoB C. A. EI'D 2017. MaTtemarrka 3agauu ¢ napameTpoM. 3agaya 18 (mpoduibHbI YpOBEHB) /
[Ton pen. K. B. SAmenko. — M. MITHMO, 2017.

5. MaremaTuka. yYYeOHUK JUIS CTYA. VUPSKICHHMH cped. mpod. odpasosanus /| M. WM. bammMakos. — M.
KHOPYC, 2017.

6. HUromun B.M. MaremaTuueckas goruka. yued. nocooue. — M. MHOPA-M, 2016.

Humeprnem-pecypcoi
http://school-collection.edu.ru - DnekTpoHHbI yueOHUK «MaTtemaTtuka B mkoie, X XI Bex».
http://fcior.edu.ru - nHGpOPMALIMOHHBIE, TPEHUPOBOYHBIE U KOHTPOJIbHBIC MAaTCPUAIIBI.
www.school-collection.edu.ru- Equnas xomexnun LlndpoBsix 06pa3zoBaTenbHBIX pecypcoB
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