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Pabouan nporpamma yuebmolf amcummmusl  «Maremaruka» paspaboTaHa B
COOTBETCTBHHE C TpeboBaHusMH (enepasbHOro rocyIapcTBEHHOrO 00pa30BaTE ILHOIO CTaH1apTa
(manee — ®I'OC) cpeanero obuiero obpaszopanus, $heaepaIbHOTO TOCYAAPCTBEHHOIO CTAH 1apTa
cpensero mnpodeccHonatsHoro ofpazoeanna (nanee — CIIO) mo mpodeccun  15.01.05
Cpapuuky pyuHOH H YaCTHYHO MEXaHH3MPOBAHHOW CBAPKH (HAILIABKH), PeKOMEHIAMAMH IO
OPraHW3alMK  MOMYYEHUS CPeaHcro oOWero - oGpasoBaHWs B MpeeNax —OCBOCHHS
00pazoBaTe/bHpIX MPOrpaMM CpeIHEro mpodeccHOHANBHOro 00pa3oBanks Ha 0aze OCHOBHOTO
obuero o6pasoBaus ¢ yueToM TpeboBaHHH (ejlepalibHBIX IOCYIapCTBEHHBIX 00pa30BaTeIbHEIX
CTaH[apTOB M MOJy4aeMON CHELHATLHOCTH HIH NPO(ECCHH CPEIHEro NpodecCHOHATLHOTO
obpasosanusi (nucpMo JlemapraMeHTa TOCYNAPCTBEHHOH MOJIMTHKH B cdepe MOATOTOBKH
pabounx kaapos u JITIO Munobprayku Poccmm or 17.03.2015 Ne 06-259), npumepmnoi
nporpaMmbl yueOHOH AHCOMIIHNLL «MaTeMarHka» st npodecCHOHANEHEIX 00pa3oBaTebHEX
OpraHu3alHii, PEKOMCHA0BAHHON Dej1epaibHBIM TOCY JAPCTBEHHLIM ABTOHOMHBIM YYPEXK/IEHHEM
«DenepanbHblii HICTHTYT pa3surus oOpasoBanma» (zamee — OIAY «OUPO») B kauectpe
IPUMEPHOH TPOrpaMMBl UL PCATH3AUMM OCHOBHOH MpodeccHOHANBHOM 06pasoBaTensHOM
nporpamMmbl CITO Ha 6ase ocHopioro obmero 00pa3oBaHMs ¢ MONYYEHHEM CPEIHEro ofmero
obpazosanus, nporokon Ne 3 ot «21» uroas 2015r., perucTpaunoxHbiii HoMep penensi No377
oT «23» mons 20151, OTAY «DHPO»,
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1. TACIIOPT IIPOT'PAMMbI YYEBHOM JTUCIUILIUHBI
«MATEMATUKA»

1.1. Ob6saacTh NPpUMeHEHHUs NPOrPAMMBbI Y4eOHOMH TUCHUTINHBI

IIporpamma y4eOHOi JUCLUILIVHBI «Maremaruka» ABJIACTCS YacCTbIO
00m1eo0pa3oBaTenpHOrO MHUKIA 0OpazoBarenbHON mporpamMmbl CITIO — mporpamMMbl TOATOTOBKH
KBaTM(UIMPOBAaHHBIX padounx, ciyxammx (manee — [MIIKPC) mo mpodeccuun (mpodeccusim)
cpenHero mnpodeccnoHabHOTO oOpasoBanusa: 15.01.05 Cpapmuk pydyHOH W YaCTHYHO
MEXaHM3UPOBAaHHON CBAapKM (HAIUIABKH), TEXHOJOTHYECKOro Mpodmis NpodeccCHnOHaTIHLHOTO
oOpa3oBaHUsI.

Conepxanmne mnporpammbl «MaTeMaTHKay HANpaBiIeHO Ha JOCTH)KEHHE CIIEAYIOIIUX
neJse:

obecrieyeHre CHOPMHUPOBAHHOCTH TMPEICTABICHUNA O CONHUAIBHBIX, KYyJIbTYPHBIX H
HCTOPHUYECKUX (PaKTOPaxX CTAHOBIICHHSI MAaTEMATHKH;

obecrnieueHre cpOpMUPOBAHHOCTHU JIOTUYECKOTO, AITOPUTMUYECKOTO U MaTEMATHUYECKOTO
MBIIIUICHUS;

obecriedyeHre CQOPMHUPOBAHHOCTH YMEHHWHA TPUMEHSTH TIOJTyYeHHBbIE 3HAHUS TIPH
peIIeHIH Pa3InYHbIX 337134,

obecrieueHne CHOPMHPOBAHHOCTH TPEACTABICHHM O MaTeMaTHKEe KaK dYacTH
00IIeYeIOBeUECKOW KYIbTYPhl, YHHBEPCATLHOM SI3bIKE HAYKH, ITO3BOJISIONIEM OIMCHIBATH U
M3y4YaTh peasbHbIC TIPOTIIECCHI U SIBICHUSI.

1.2. O0mas xapakTepucTUKA Y4eOHO JUCUMILIUHBI «MaTemaTuka»

Maremaruka sBhsieTcs (pyHIaMEHTaIbHON o00Ie00pa3oBaTebHON AUCIUIUIMHON CO
CIIOXHBIIMMCS YCTOMYMBBIM COJIEpP’)KaHHEM U OOIMMHU TpeOOBaHUSMH K TOATOTOBKE
00yJaronuxcs.

B npodeccuoHaNIbHBIX 00pa3oBaTENIbHbIX OpraHu3aIusXx, pealu3yIoIMX
o0pa3oBaTelIbHYI0 MPOrpaMMy cpeaHero ooduiero odOpasoBanus B mpenenax ocBoeHus OITOIT
CIIO na 6a3e ocHOBHOro oOmiero oOpa3oBaHUS, H3Y4Y€HHE MAaTeMaTUKU HMEET CBOU
0COOEHHOCTH B 3aBUCUMOCTH OT Mpoduis mpodeccuoHaIbHOro oOpa3oBaHusl.

IIpu ocBoennun mnpodeccuii CIIO u cnenmanbHocTeld CIIO ecTecTBEeHHO-HAYYHOTO
npoduiis npodeccuoHanbHOro odpaszoBanus, crnenuanbHocTeit CIIO rymanutapHoro mnpoduis
npodeccrnoHabHOr0 00pa3oBaHus MaTeMaTuka u3ydaetcs Ha 6a3oBoM ypoBHe PI'OC cpennero
obmrero oopaszoBanus; npu ocsoeHuu npodeccuii CI1O u cnenmansHocteit CIIO TexHUYECKOTO
U COLMATBHO-3KOHOMHUYECKOro mpoduiiell mnpodeccuoHanbHOro oOpa3oBaHHMs MaTeMaTHKa
uzydaercss Oosee yriyOneHHO, Kak mpoduinbHas ydeOHass IUCHUIUIMHA, YYUTHIBAIOLIAS
cnenuguKy 0CBauBaeMbIX Mpodeccuit Win crnenuaIbHOCTEH.

DTO BBIpaXaeTcssi B COJACPKAHUM OOYYeHHs, KOJIMYECTBE YaCOB, BBIIEISEMBIX Ha
M3YyYeHHEe OTACTBHBIX TEM MPOTPaMMBbl, TTTyOMHE UX OCBOCHHUS CTyJIEHTaMH, 00beMe U XapaKTepe
MPAKTUYECKUX 3aHATUH, BUAaX BHEAYJUTOPHOM CAMOCTOSATEIbHOM pabOThI CTYIEHTOB.

OOmue menu W3Y4YeHHS MaTEeMaTHKU TPAJWIMOHHO pEalu3yIOTCs B  YeThIpex
HaIpPaBJICHUSAX:

1) obiee mpeacraBieHue 00 UaEAX U METOIaX MaTeMaTHKU;

2) UHTEIJIEKTYaJIbHOE PA3BUTHE;

3) oBiasieHUE HEOOXOAUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;
4) BociMTaTeNIbHOE BO3/IEHCTBHE.



[Mpodunuzanus 1eneld MareMaTHYeCcKOro oOOpa3oBaHHs OTpa)kaeTcsi Ha BbIOOpE
[PUOPUTETOB B OpraHu3alluk y4eOHOW JesTenbHOCTH oOywaromuxcs. J[nsg TexHuuyeckoro,
COIMAIILHO-9KOHOMHYECKOTO Mpoduiiell MpoecCHOHATBHOTO 00pa3oBaHus BBIOOD Iieneit
CMEIAeTCs B MParMaTH4ecKOM HarpaBJIeHUH, MPEeIyCMaTPUBAIOIIEM YCHJICHHE M PACIIUpEHUE
NPUKIAJHOTO XapakTepa W3yYeHHs MaTeMaTHUKH, INPEUMYIIECTBEHHONH OpHEHTalud Ha
AITOPUTMUYECKUN CTHIIb IMO3HABATEIBHON AEATEILHOCTH. [IJIT TYMaHUTapHOTO W €CTECTBEHHO-
HaygyHOTO TIpoduieil mpodecCHoHaATbHOTO 00pa3oBaHus OoJiee XapaKTEPHBIM  SIBJISCTCS
YCWJICHHE OOIIEKYJIBTYPHOM COCTaBISAIOMICH Yy4eOHOW AMCHUIUIMHBI C OpHEHTAalUed Ha
BU3YaJIbHO-00pa3HBIN U JOTHYECKHA CTHIIN Y4eOHOU paboTHI.

N3yuenne matemaTuku Kak mpoduiabHOM 001eoOpa3oBaTebHON yueOHOW TUCIIUTIINHEI,
YUUTHIBaIOUIEH crnenu@uky ocBamBaeMbix cTyaeHTamu npodeccuit CIIO umm cnenmanbHOCTH
CIIO, obecnieunBaeTcs:

BBEIOOPOM Pa3IMYHBIX MOJIXO/I0B K BBEJICHUIO OCHOBHBIX TIOHSITHIA;

(dhopMupOBaHHEM CHCTEMBl Y4YEOHBIX 3afaHuii, oOecrneynBawImMMUX dPPeKTUBHOE
OCYIIECTBIICHHE BEIOPAHHBIX IIETIEBBIX YCTAaHOBOK;

oOoramieHreM CIeKTpa CTHIICH ydeOHOUW JesSTeNhbHOCTH 3a CYET COTJIACOBAHUS C
BEYIIIAMH JCATEIEHOCTHBIMU XapaKTePUCTUKaMHU BHIOPaHHOW IPOoQecCchu / CIIeIMaTbHOCTH.

[IpodunbHas cocTaBisomas 0TpakaeTcsi B TpeOOBAaHUAX K MOArOTOBKE 00yJaronunxcs B

JacTH:

oOrIel CHCTeMbI 3HAHWI: CO/IepKaTeIIbHBIE TPUMEPHI UCTIOIB30BaHUS MaTeMaTHYECKIX
UJIeH ¥ METO/I0B B MPOGECCHOHATBHOU e TETHHOCTH;

YMEHHUI: pa3Iuine B ypOBHE TPEOOBAHUMN K CI0KHOCTU MPUMEHSEMbIX aITOPUTMOB;

MPaKTUYECKOTO UCMOIb30BaHUS TPUOOPETEHHBIX 3HAHUNM Y YMEHUMN: UHIMBUYaTIbHOTO
y4eOHOTO OMbITa B TIOCTPOEHUU MATEeMAaTUYECKUX MOJEJEH, BBINOJHEHUH HCCIIEeI0BATEIbCKIX
MIPOEKTOB.

Takum oOpazom, peanuzanus cojepxaHus y4eOHOW IUCHMILIMHBI OPUEHTHUPYET Ha
MPUOPUTETHYIO POJIb MPOIECCYAIbHBIX XapaKTepUCTUK Yy4eOHOH paboThl, 3aBUCAMIMX OT
npoduiis npodhecCHOHaTBLHOTO0 00pa30BaHus, MOJYYESHUS OIBITa UCIOJIBb30BAHUS MAaTEMATHKU B
COJIepKaTeIbHBIX U MPO(ECCHOHATBHO 3HAYMMBIX CUTYyallUsX IO CpPaBHEHHUIO C (hopManabHO-
YPOBHEBBIMU PE3YJIbTaTUBHBIMHU XapaKTEPUCTUKAMU O0ydEHHUSI.

Copepxanue y4eOHON IUCIUIUIMHBI pa3pabOTaHO B COOTBETCTBHH C OCHOBHBIMU
coJiepKaTeNbHBIMU JIMHUAMU 00y4EHUSI MaTeMaTHKeE:

anreOpanveckasl JIMHUSA, BKIIOYAOIIAs CUCTEMATH3AIMI0 CBEJCHUI O YuCiax; U3y4eHHe
HOBBIX M 0000IlI€eHHEe paHee U3y4eHHBIX olepaluii (BO3BEICHNE B CTENEHb, U3BJICUECHUE KOPHS,
norapu(MUpoOBaHUE, CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC U 0OpaTHbIE K HUM); U3y4eHHE HOBBIX
BHUJIOB YHCIIOBBIX BBIPQKEHHH U (OPMYN; COBEPIICHCTBOBAHWE MPAKTHUYECKUX HABHIKOB U
BBIYMCITUTENBHON KYJNbTYphI, pacCIIUPEHUE U COBEPIICHCTBOBAHUE ajreOpanyeckoro arrmapara,
C(OPMHPOBAHHOTO B OCHOBHOW IIKOJIE, U €r0 MPHUMEHEHHE K PEIICHHI0 MaTeMaTUYeCKUX H
MIPUKIIAIHBIX 3a7a4;

TEOpeTUKO-(YHKIMOHANbHAS JIMHUSA, BKIIOYAIONIAs CHUCTEMATH3AlMI0 W paCIIUpEeHHE
CBeICHMI 0 (PYHKIIHAX, COBEPIICHCTBOBAaHUE rpadUuecKux YMEHHil; 3HAKOMCTBO C OCHOBHBIMH
uAesMH U METOJIlaMH MaTeMaTH4ecKOro aHaiu3a B 00beMe, MO3BOJISIONIEM MCCIIe0BaTh
JJIEMEHTapHble (YHKIMM M peliaTh NpocTeiliine reoMerpuyeckue, (U3MUYECKUe H Jpyrue
MIPUKJIAIHBIE 3a/1a4H;



JVHUS YpAaBHEHUH M HEPABEHCTB, OCHOBAHHAs Ha IIOCTPOCHUM M MCCIEAO0BaHUU
MaTeMaTHYEeCKUX MOJEJICH, IePEeceKaroImascs ¢ areOpandeckoi ¥ TEOPETUKO -(PYHKIIHOHAIBHOM
JUHUSAMU M BKIIOYAIOIIAsl pa3BUTHE U COBEPUICHCTBOBAHME TEXHUKHM alreOpanyecKux
peoOpa3oBaHmii sl pEIICHHs YPaBHCHHI, HEPABCHCTB U CHCTEM; (POpMHpPOBaHKE CIIOCOOHOCTH
CTPOUTh M MCCIEN0BATh MPOCTEHIINE MaTeMaTHUECKUE MOJEIU IPU PEIICHUU HPUKIATHBIX
3aJ1a4, 3a/1a4 U3 CMEKHBIX U CIIELUATIbHBIX TUCIUIUINH;

reoMeTpHUUecKas JIMHUS, BKJIIOYAIOIIAs HaIJIsSIHbIE MPEACTABIECHUS O IPOCTPAHCTBEHHBIX
burypax W wH3y4eHHE UX CBOWCTB, (QOPMHUPOBAHHE U pa3BUTHE NPOCTPAHCTBEHHOTO
BOOOpaXEHHUsI, Pa3BUTHE CIIOCOOOB T€OMETPUIECKUX U3MEPEHUH, KOOPIUHATHOTO H BEKTOPHOTO
METO/IOB JJIsl PELLIEHUS] MaTEMaTUYECKUX U PUKIIQAHbBIX 3a/1a4;

CTOXacTUYeCKasi JIMHWSA, OCHOBaHHAas Ha pa3BUTHM KOMOMHATOPHBIX YMEHHH,
MIPEJICTaBICHUH O BEPOSTHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSIX OKPY’KaIOILIEro MUpA.

Pa3nensl (Tembl), BKIIOYEHHBIE B COJIEp)KaHUE Y4EOHON AUCLMILINHBI, SBISIOTCS OOIIH-
MU I Bcex mpoduiiedl nmpodeccuoHanbHOro oO0pa3oBaHHUs U MpPHU BceX 00beMax yd4eOHOTo
BpEMEHHU HE3aBUCHMO OT TOTO, ABIJISETCS JIU yueOHas nuciuruiiHa «Maremaruka» 0a30BOM MU
POQUIBLHOM.

B nmpumepHbIX TeMaTHYECKHX IIaHAX MPOTpamMMbl y4eOHBIN MaTepuan IMpeacTaBiIeH B
(dbopmMe yepenyrolerocs pa3BepTbiIBAHUS OCHOBHBIX COJIEP)KATEIbHBIX JIMHUHN (areOpandeckoi,
TEOPETUKO-(DYHKITMOHATIBHOM, YpaBHEHUNW W HEPABEHCTB, T€OMETPUUYECKON, CTOXaCTHYECKOH),
YTO MO3BOJISIET TMOKO HCIOJIb30BAaTh MX PACIHOJIOKEHHE M B3aUMOCBS3b, COCTaBIATH pabounii
KaJICHJIAPHBIA TUIaH, TO-pa3HOMY uYepedys y4deOHble TeMmbl (TJ1aBbl Y4eOHHKA), YIUTHIBAs
npodbuias npodeccuoHaabHOTO 00pazoBanHms, cnenuduky ocBanBaemon npodeccuu CIIO wim
cnenuansHoctu CIIO, rioyOuHy u3ydeHUs MarepHaia, YpOBEHb MOJATOTOBKH CTYJIEHTOB IIO
MpeIMeTYy.

[Ipennaraemblie B MpUMEPHBIX TEMAaTHUYECKHX TUIaHAX pa3Hble 00bEeMbl yueOHOTO BpEMEHU
Ha U3YyYEHHUE OJHOM U TOU e TeMbl PEKOMEH/IyeTCsl UCII0JIb30BATh ISl BHIIIOJIHEHUS Pa3IMUHBIX
yueOHBbIX 3aaHuil. Tem camMbIM pa3ianuus B TpeOOBAHUAX K pe3ysibTaTaM 00y4eHHUs MpPOSIBATCS B
YpOBHE HABBIKOB 10 PEUICHUIO 3a]]a4 U OIbITE CAMOCTOSTEIBHON pabOTHI.

N3yuenne o6meoOpazoBaTeibHON y4eOHON AUCHUIUIMHBI «MareMaTruka» 3aBepliaeTcs
MOJIBEICHUEM UTOroB B (OopMe SK3aMEHa B paMKaxX MPOMEKYTOYHOW aTTECTallMH CTYACHTOB B
npouecce ocBoeHust ocHoBHO OIIOIT CIIO ¢ momyueHuem cpeanero oobiiero obpazoBaHus
(IITIKPC, MIICC3).

B paszpmene mporpammer «CoaepxaHue y4eOHOW TUCIUILUIMHBDY KYpCHBOM BBIJIEJICH
MaTepuain, KOTOPBIM MpHU M3y4eHHH MaTeMaTHKU Kak 0a30BOH, Tak W MpoQuiIbHON ydeOHOM
JTUCIUIUTAHBI, KOHTPOJIIO HE MOIEKHUT.

1.3. MecTo y4eOHoii iucuuninabl B ctpykrype IHIKPC
VYuebHas TUCUMITIMHA SBISETCS AUCHUIUIMHON 00111e00pa30BaTeIbHOIO YUeOHOTO LIUKIa B
COOTBCTCTBHUU C (meXHMUQCKMﬂ/l/COT/;MCL'ZbHO-

9KoHOMUYecKuM) TIpopuiIeM MpodhecCHOHATFHOI0 00pa30BaHUs.
VYuyebHas IUCHMIUIMHA OTHOCUTCS K npeaMmerHoi obmactu PI'OC cpegnero obuiero
o0pa3oBaHus «MaTeMaTHKa U HHPOpPMATHKa» 001Iel 13 00s3aTeNIbHBIX MPEAMETHBIX 00acTeil.
VYpoBeHb ocBOoeHUs1 yuyeOHOM aucuumiauHbl B cooTBeTcTBUU ¢ PI'OC cpennero oOmiero
o0Opa3oBaHus MPOQPUILHBIH.



B 1o xe Bpems yueOHas gucuuiuiiHa «Matematukay s IpogecCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3aunii 00J1a1aeT CaMOCTOSITEIBLHOCTBIO U IIETBHOCTBIO.

Wzyuenne y4yeOHOM mucuuiuiiHbl «MaTeMaTHKay 3aBEpIIAeTCs IPOMEKYTOUYHOU
arrectauueit B popme sxzamena (Ougppepenyuanvrnozo sauema) B pamkax ocsoenus [HITKPC na
0a3e OCHOBHOTO 00IIEro 0Opa3oBaHMs.

1.4. XapaRTepHCTmca OCHOBHbBIX BH/I0B y'{eﬁnoifl JCATCJIBbHOCTH

Conep:xanue 00y4eHHs XapaKkTepuCTHKA OCHOBHBIX BH/IOB /1eSITeJIbHOCTH CTYACHTOB (Ha YPOBHE
YueOHBbIX JAelcTBHIH)
Brenenue O3HaKOMJICHHE C PONBI0O MAaTEMATUKU B HAyKe, TEXHUKE, SKOHOMHUKE,

WH(POPMAIMOHHBIX TEXHOJOTHIX U MPAKTHYCCKOMN JeATeNbHOCTH. O3HAKOMIICHHE
C IEJSIMM 1 3a/1a4aMU U3yYCHUS MaTEeMAaTHKH Mpu ocBoeHnu npodeccuit CIIO u
cnenranbHocTe CITO

AJITEBPA

Pa3BuTue noHsiTHs 0 yuciae | BoimonHenne apudMeTndyecKux AeHCTBUIA Hall 4YUCIaMM, cOYeTas YCTHbIE W
MICBMEHHBIE MTPUEMBI.

Haxoxnenue npuOimmkeHHbIX 3HAYSHUH BEJIMYMH U TIOTPEIIHOCTEH BBHIYUCICHUH
(abcoNIOTHOM M OTHOCUTENHHOM); CPAaBHEHHE YUCIIOBBIX

BBIPAKEHUI.

Haxoxaenue ommOOK B MpeoOpa3oBaHUsIX U BBIYMCICHUAX (OTHOCHUTCS KO BCEM
MYHKTaM IPOrpaMMbl)

KopHn, crenend, | O3HaKOMJIEHHE C TOHATHEM KOpPHA N-M CTENeHW, CBOWCTBAMH paJUKalOB U
Jorapugmsl [IPaBWIAMH CPaBHEHUS KOPHEM.

DopMynUpOBaHUE OIPENEICHUS KOPHS M CBOMCTB KOpHEW. Bbrumcienue u
CpaBHCHUEC KOpHeﬁ, BBITIOJTHCHUEC MPUKUAKHU 3HAYCHUSA KOPHS.

[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPOKCHUH, COAEPKAIINX PaIUKaIbL.
BrinonHenue pacuetoB mo ¢opMmyliaM, COASPXKAIIMM paJuKalbl, OCYLIECTBIIAA
HE0O0XOAMMBIE TIOJICTAHOBKU M NIPE0Opa3OBaHUsL.

OnpeneneHre pPaBHOCWIIBHOCTH  BBIDAXCHHH C  pagukaigamu. Pemenue
UppalMOHANbHBIX YPABHEHUI.

O3HaKOMJICHUE C TIOHATHEM CTEIEHH C JICHCTBUTENLHBIM [TOKA3aTENIEM.
HaxoxneHnue  3HaueHWH  CTENEHM, MCHOIB3YS  NpU  HEOOXOIUMOCTH
MHCTPYMEHTAJIBHBIE CPEICTBA.

3amucelBaHNE KOPHS N-i CTENEHH B BHUJE CTENEHU C JPOOHBIM IOKa3aTeleM U
Ha00OPOT.

DopMynUpOBaHUE CBOWCTB CTENEHE. BeluncieHue creneHeil ¢ pauuoHalbHbIM
MIOKA3aTeNeM, BBIIIOJIHEHUE TPUKUIKYA 3HAYECHUS CTETNIEHU, CPABHEHUE CTETICHEH.
IIpeobpa3oBaHue YUCIOBBIX M OYKBEHHBIX BBIPaKCHHUH, COAEPXKAILUX CTEICHH,
IIPUMEHSS CBOMCTBA. PellieHne noka3aTelbHbIX YpaBHEHUM.

O3HaKOMJICHHE C TIPIMEHEHHEM KOPHEH M CTeTeHEe! MPH BHIYUCIECHUH CPEIHHX,
JENIEHNH OTpe3Ka B «30JI0OTOM CEYCHHMW». PellleHne MNpHUKIAIHBIX 3a4ad Ha
CIIOJKHBIE TIPOLIEHTHI

IIpeoGpa3oBanue BrmonHenne npeodpa3oBaHuid BEIpAXKEHUH, TPUMEHEHHE (HOPMYII, CBA3AHHBIX CO
ajredpam4eckux CBOICTBaMH CTENEHEH U JIorapu(pmMoB.
BbIPaKeHUIt OmnpeneneHue 001acTH NOIMYCTUMBIX 3HAUEHMH JIOTapr()MUUECKOTO BBIPAKECHHUS.

Perrenne norapupmMudecKux ypaBHEHUH

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE TIOHATHS W3ydenne paavaHHOTO METOJA HM3MEPEHMs YIVIOB BPALCHUS M HX CBSI3U C
TpaxycHOi Mepoit. 11300paxxeHre yrioB BpalleHUsl Ha OKPY>KHOCTH, COOTHECCHHE
BEJINYMHBI YTJIA C €r0 PACIIONOKECHUEM.

DOopMyITUPOBAHHIE OINPEACIICHU TPUTOHOMETPUYECKUX (YHKIUA IS YIJIOB
MOBOPOTa M OCTPHIX YIJIOB MPSIMOYTOJNIBHOTO TPEYTOJAbHHWKA M OOBSICHEHHE WX

B3aMMOCBS3H
OcHOBHBbIE [IpuMeHeHne OCHOBHBIX TPHUTOHOMETPHUYECKHX TOXAECTB JUIS BBIYHCICHUS
TPUTOHOMETPHYECKHUE 3HAaYEeHUH TPUTOHOMETPHIECKUX (YHKIMH 110 OJHOM U3 HUX
TOXKIECTBA
IIpeodpazoBanus W3ydeHne oCHOBHBIX (pOPMYNT TPUTOHOMETPHH: (HPOPMYIIBI CIIOKEHHS, YIBOCHHMS,
NMpoCTeImux npeoOpa3oBaHUs CYMMBI TPUTOHOMETPHUYECKHX (YHKIMI B NpPOW3BENCHHE H
TPUTOHOMETPHYECKUX MPOM3BEACHUST B CYMMY U TIPHUMEHEHHE TIpH BBIYMCICHWH 3HAYCHUS
BBbIpasKeHHU TPUTOHOMETPUUECKOTO BBIPAYKCHHSI M YIPOLICHUSI €ro.




O3HaKOMJICHHE CO CBOMCTBAMU CUMMETPHH TOYEK Ha €AMHUYHON OKPYKHOCTH U
MIPUMEHEHHE UX JUIsl BBIBOIA (DOPMYJI IIPHUBEICHHUS

IIpocreiimme
TPUTOHOMETPHYECKHUE
YPABHEHHS U HepaGeHcmea

Pemenne mo ¢opMynaM ¥ TPUTOHOMETPHYECKOMY KpYry HpOCTEHIINX
TPUTOHOMETPUYECKHUX YPABHEHUH.

[Iprmenenne oOMMX METONOB pelIeHHs] ypaBHEHUH (IpUBEICHUE K JIHMHEHHOMY,
KBaJ[paTHOMY, METOJ| Pa3JIOKECHUS Ha MHOXHTENHM, 3aMEHBI IIEPEMEHHOH) NpH
pelIeHNH TPUTOHOMETPUYECKUX YPaBHEHUH.

YMeHHe oOTMeuaThb Ha Kpyre pelleHHus MPOCTEHIINX TPUTOHOMETPUUECKUX
HEpaBEHCTB

Apkcunyc, APKKOCHHYC,
ApPKTAaHTeHC Y cIa

O3HaKOMJICHHE C TIOHATHEM OOpaTHBIX TPUTOHOMETPHIECKUX (PYHKITHH.
MN3yuenne onpeneneHuii apkcMHyca, apKKOCHHYyca, AapKTaHTeHca 4Hcia,
(dopMynupoBaHre UX, U300paKeHWE HA €IUHUYHON OKPY)KHOCTH, IPHUMEHEHHE
IIPY pElIeHNH YpaBHEHUH

®YHKIMH, X CBOMCTBA U TPA®UKH

@OyHKIUH.
IlonsiTne 0 HenmpepbIBHOCTH
byHkun

O3HaKOMJICHHE C TMOHSATHEM IIEPEMEHHOMN, MpUMEpaMU 3aBHCUMOCTCH MEKIY
MIEPEMCHHBIMH.

O3HaKOMJICHHE C TOHATHEM TpaduKa, ONpEACICHUE MPUHAUICKHOCTH TOUYKU
rpaduky ¢pyaknuu. OnpeneneHue mo GopMmyie MpoCTeHIel 3aBUCUMOCTH, BUIA
ee rpaduka. BeipakeHue 1o popmylie 0JJHON MepeMEeHHOM uepes Ipyrue.
O3HaKOMJICHHE C OTIpeieiieHueM (QYHKIHH, (OPMYITHPOBAHKE €rO.

HaxosxeHre o0JacTu onpe/ieseHus: 1 00JacTH 3HaYeHHH (QYHKIMU

CsoiicTBa pyHknun.
I'paduyeckas
uatepnperanus. IIpumepnt
(pyHKIHOHAIBHBIX

3aBHCUMOCTEed B pe€aJIbHbIX
nmpoueccax v siBJICHUAX

O3HakOMJIEeHHE C TpUMepaMu (YHKIMOHAJIBHBIX 3aBUCUMOCTEH B peajbHBIX
npolieccax U3 CMEKHBIX TUCLUTUTHH.

O3HakOMJIEHHE C JOKa3aTeNbHBIMU PpACCYKACHUSIMH HEKOTOPBIX CBOMCTB
JMHEWHOW ¥ KBaJpaTHMYHOW (YHKIMH, MPOBEICHUE MHCCIENOBaHUS JMHEWHOH,
KYCOYHO-JIMHEIHOW, NPOOHO-IMHEWHON M KBAJPATUYHON (YHKIMH, MOCTpOCHHE
ux rpadukoB. Ilocrpoenme u urenme rpadukoB ¢yHkuuid. MccnemnoBanue
¢byHKIHN.

CocraBiieHue BHIOB (GYHKIMA 110 JAHHOMY YCJIOBHIO, pEIIeHHE 3aJad Ha
DKCTPEMYM.

Beinonnenue npeodpazoBanuii rpaduka GyHKIUU

Oo0paTtHble pyHKIUM

Usyuenue nowamus obpamuou @dynxkyuu, OUPENEICHHE BHUAA U HOCMPOEHUe
epaguxa obpammoll GyHKyuu, HaxoxcoeHue ee ooracmu onpeoereHus u 0onacmu
sHauenuy. IlpuMeHeHne CBOWCTB (PyHKUMI NpPH HCCIENOBAHWM YPaBHEHUH W
pELIEeHNH 3aa4 Ha SKCTPEMYM.

O3HaKOMJICHHE C IOHATHEM CIIOKHOH (QyHKIUH

CreneHHble, Brrancnenue 3HaueHnit GyHKIMI 10 3HAUECHUIO apTyMEHTa.
NoKa3aTeJibHbIe, OrmpeneneHue NONOKEHHS TOYKH Ha TpadyKe 1o ee KOOpAuHAaTaM ¥ Ha00OpOT.
JorapupmMuyeckKue u | Vcnonb3oBaHue CBOWCTB (YHKIMHA M1 CpaBHEHUS 3HAYCHUH CTeNeHed W
TPUTOHOMeETPUYECKHe JorapudmMoB.
(yHkmmn. [ocTpoeHne rpakOB CTETICHHBIX M JIOrAPUPMHUIECKUX (YHKIIHH.
OopaTHbIe Pemenne mokas3aTenbHBIX M JIOTApU(QMUYECKHX YPaBHEHHH W HEPaBEHCTB IIO
TPUTOHOMeTPUYeCKHe W3BECTHBIM aJITOPUTMaM.
(yHkmmun O3HakOMJICHHE C TOHATHEM HENpPephIBHOH NEpHOAMYECKOH  (yHKUWH,
(opMyITMpoBaHUE CBOICTB CHHYCa H KOCHHYCA, IIOCTPOSHUE UX TPaHKOB.
O3HakOMJICHHE C TIOHATHEM TapMOHHYECKHX KOJeOaHMI W TpuMepamu
TrapMOHMYECKHX KONeOaHWH Ul ONMCAaHHWs NPOLEeccCOB B (HM3HKE M APYIHX
00nacTsaX 3HaHMA.
O3HakOMJICHHE ¢  TOHATHEM  pa3pbIBHOH  IepUOAMYEcKOd  (QyHKumH,
(hopMynrpoBaHUE CBOMCTB TaHTEHCA M KOTAHT'€HCA, IOCTPOCHUE X TPa(UKOB.
[Iprmenerre cBOMCTB (YHKIWH U CpAaBHEHUS 3HAYCHUHA TPUTOHOMETPHIECKIX
(hyHKIWH, pelIeHNs TPUTOHOMETPUIESCKAX YPABHCHH.
Ilocmpoenue  epagurxos o0bpamublx  MpUOHOMEMPUYECKUX — QYHKYutl U
onpedenenue no epaghuKkam ux ceolcms.
Brmonaenne npeodpa3zoBaHus Tpa@uKoB
HAYAJIA MATEMATHYECKOI'O AHAJIM3A
IMocnenoBaTeabHOCTH O3HaKkOMJICHHWE C TIOHSATHEM YHCIOBOW IIOCIIENI0BATENLHOCTH, CIOCO0AMHU ee

3a/1aHusl, BEIYUCICHUSIMU €€ YJICHOB.
O3naxomnenue ¢ noHamuem npeoena nocie008amenbHOCHIU.

O3HaKOMJICHHWE C BBIYMCICHHEM CyMMBI OECKOHEYHOrO YHCIOBOTO psijia Ha
TpUMepe BBIUUCIEHUS CYMMBlI OECKOHEYHO YOBIBAIOIIEH TIeOMEeTPHYECKOH
TIPOTPECCHH.




Pemenne 3amau Ha npuMeHeHHE (GOPMYIBI CyMMBI OECKOHEYHO YOBIBAIOILEH
TeOMETPUUECKON POrpecCUm

IIpousBonnas " ee
NpUMEHEeHHe

O3HaKOMJICHHE C TTOHSATHEM IIPOM3BOIHOM.

Wzydenne u GopMylnupoBaHHE €€ MEXaHHMYECKOI'O0 U T€OMETPHUYECKOTO CMBICIA,
W3y4CHUE aNTOPUTMA BBIYHCIICHUS TPOU3BOJHOW HA MpPUMEPE BBIYUCICHUS
MTHOBEHHOW CKOPOCTH U YIJIOBOT'O KO PHIIMEHTA KacaTeIbHOM.

CocraBneHue ypaBHEHHS KacaTelIbHOM B 00IIIEM BUJE.

YcBoenue npaswi audhepeHIIMPOBaHUS, TaOIHIBI IPOU3BOIHBIX 3JIEMEHTAPHBIX
¢ynkmi, npuMeHenue s auddepeHmpoBaHus  (QYHKIMH, COCTaBICHHS
ypaBHEHHS KacaTeJIbHOM.

WzydeHne TeopeM O CBS3M CBOWCTB (DYHKUMH W TPOM3BOAHOH, (opMyIMpoBKa
uX.

[IpoBenenne ¢ MOMOIIBIO TPOM3BOAHOW HCCIENOBaHMS (DYHKIMH, 3aIaHHOM
hopmyroi.

YcraHoBIIEHHE CBS3H CBOMCTB (DYHKIIMH U TIPOU3BOJHOM MO MX rpaduKam.
[TpumeHeHne TPOU3BOAHOM JUIs peleHHs 3a/1a4 Ha HaxO)KAEHHE HauOOoIbIIero,
HaMMEHBIIIEro 3Ha4eHNs U Ha HaXOKACHHE SKCTpeMyMa

IlepBooOpa3Hasi U HHTerpas

O3HaKOMJICHHE C TIOHSATHEM MHTErpalia ¥ MepBOOOpa3HOM.

W3ydyenne mnpaBuiia BBIYMCICHUS IepBOOOpa3sHOd M TeopeMbl HploToHa—
JletiOHuIa.

PemieHrie 3ama4 Ha CBS3b IEPBOOOpA3HOW M €€ MPOH3BOMHOM, BBIYHCICHUE
NepBOOOpa3HOi ISl TaHHOW (YHKIIMH.

Pemenue 3alady Ha NPUMCEHCHHUEC MUHTErpaja i BbIYHUCICHUS (bmnqecm/lx
BEJIMYMH U TIJIOMIAIeH

Pemenue palnOHAJIBHBIX, HppalluOHAJIbHBIX,
TPUTOHOMETPUUYECKUX YPABHEHUM U CUCTEM.
Hcnonb3oBaHue cBOWCTB W rpaduKoB (GYHKUWA A pEUIeHHs ypaBHEHHUH.
IToBTOpEHNE OCHOBHBIX IIPUEMOB PEILICHUS CUCTEM.

Pemienne ypaBHeHHH ¢ TIpUMEHEHHEM BCEX IPHEMOB (pa3jOKEHUS Ha
MHOXMHTENH, BBEACHUS HOBBIX HEH3BECTHBIX, IOACTAHOBKH, IPaHIECKOrO
METOo/1a).

Pemienue cucrem ypaBHEHMH C MPUMEHEHHUEM PA3JIMUHBIX CIIOCOOOB.
O3HakoMJICHHE C OOLIMMH BONPOCAMH PEIIECHHS HEPaBEHCTB M HCIOIb30BAHHE
CBOICTB ¥ rpadukoB (QpyHKIUI PU pellIeHUH HEPABEHCTB.

PemieHne HEpaBEeHCTB M CHUCTEM HEPABEHCTB C IPUMEHEHHEM Ppa3IMIHBIX
CIoco00B.

[IprMeHeHne MaTeMaTHYECKUX METOIOB JUIS PEIICHHs COAEp KaTENIbHBIX 3a1ad U3
pa3nUYHBIX oOyacTell HayKu W IpaKTUKU. VIHTepnpeTHpoBaHHE PE3YIbTATOB C
YUETOM PEaJIbHBIX OrpaHU4YEHUN

IOKa3aTCJIbHBIX )51

JIEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEN U CTATUCTUKH

OcHoBHbIE nousitusi | M3ydenne mpaBuia KOMOMHATOPUKM W NpPUMEHEHHE NPH  pEIICHUH
KOMOMHATOPUKH KOMOMHATOPHBIX 3a7a4.
Pemenre KOMOMHATOPHBIX 3a/1a4 METOIOM Tiepebopa U 10 NPaBUITy YMHOKCHHUS.
O3HaKOMJICHHE C TOHATHUSAMH KOMOWHATOPHUKH: Pa3MELICHUSMH, COYETaHHAMHU,
NepecTaHOBKaMHU M (pOpMyTIaMHu AJIsI UX BBIYHCICHHUS.
OObsicHeHHE W TpUMeHeHWe (OpMyIT Uil BBIYWCICHHS Pa3MEIICHU,
NIEPECTaHOBOK M COYETAHUH MPH PEIICHNH 3a/1a4.
OzHakomiieHne ¢ 6maOMoM HproToHa 1 TpeyrompHuKoM [lackas.
Pemenne mpakTHYecKMX 3amad C  HCHOJMB30BAHMEM IIOHATHH M TIPABHII
KOMOWHATOPHUKH
DJIeMeHThI Teopuu | V3ydeHne KIacCHYECKOTO ONPENENICHHUsS BEPOSTHOCTH, CBOWCTB BEPOSITHOCTH,
BEPOATHOCTEH TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccMoTpeHne npuMepoB BBIUMCICHHSI BEpOSTHOCTEH. Pemienue 3amad Ha
BBIYHCIICHIEC BEPOSITHOCTEH COOBITHIA
IIpeacraBienue nanubIX | O3HAKOMIJIEHHE C MPEICTABICHUEM YHCIIOBBIX IAHHBIX U MX XaPaKTEPUCTUKAMH.
(TaGaunbI, auarpaMmsl, | Pemenne nmpakTHuecKux 3a1ad Ha 00paOOTKy YMCIOBBIX JAaHHBIX, BBIYHCICHUE UX
rpaukm) XapaKTEPUCTUK
TEOMETPHUSA

IIpamMble W IUIOCKOCTH B
NPOCTPAHCTBE

®opMymUpOBKa U INPHUBEICHHE JOKA3aTeNbCTB  NPU3HAKOB  B3aMMHOIO
pacronoXeHHs MPSIMBIX M IDIOCKOCTel. PacriosHaBaHWe Ha YepTexax M MOJIEIIX
pa3NMYHBIX CIy4aeB B3aMMHOTO DPACHONOXKEHHS NPSMBIX H  IUIOCKOCTEH,
apryMEHTHPOBAHHE CBOUX CY)KJICHHUH.




®opMynuUpOBaHUE ONpPENEICHUNA, TNPU3HAKOB U CBOMCTB MapajuleIbHBIX U
TEPIEHIUKYISIPHBIX TUIOCKOCTEH, IBYTPAHHBIX U JUHEUHBIX YTJIOB.

BolnoHeHuEe TOCTPOEHUS! YIJIOB MEXAY MNPSIMBIMH, MPSIMOM M IUIOCKOCTBIO,
MEXy TUIOCKOCTSIMH T10 OMMCAHUIO U pAaCllO3HABAHUE UX HA MOJEIISX.
IIpumeHeHrne TMPU3HAKOB U CBOMCTB PACHONIOKEHHS MPSIMBIX U IJIOCKOCTEH mpu
peleHnHt 3a1a4.

W3o0pakeHne Ha PUCYHKAaX M KOHCTPYHUPOBAHHE Ha MOJEISIX MEPIEHANKYIISPOB
U HAKJIOHHBIX K IJIOCKOCTH, HPSAMBIX, apajuIeNbHBIX IJIOCKOCTEH, YIJIOB MEXIY
NPSIMOH U TTIOCKOCTBIO0 M 000CHOBAHHE ITOCTPOCHHUS.

Pemenne 3agau Ha BBIUKCIEHME TEOMETPUYECKUX BeaMuuH. OIUChIBaHUE
paccTosiHMA OT TOUYKUM JO IUIOCKOCTH, OT NpsAMONH OO0 IUIOCKOCTH, MEXIY
TUIOCKOCTSIMHU, MEXAY CKpPEUIUBAIOUIUMUCS MPSIMBIMHU, MEXIY MPOU3BOJIBHBIMU
¢urypamu B mpocTpaHCTBeE.

dopmynupoBaHHe M JIOKa3bIBAHWE OCHOBHBIX TEOPEM O PACCTOSIHUSIX (TeopeM
CYIIIECTBOBAHUS, CBOMCTBA).

N3o0pakeHne Ha depTe)ax M MOJAENAX PACCTOSHUS M OOOCHOBaHHE CBOWX
cyxnenuil. OrmpeneneHre W BBHIUMCIEHHE PACCTOSHUM B HPOCTPAHCTBE.
[Mpumenenue Gopmyi 1 TeOpeM IUTAHUMETPHH JJIs PELIEHHsT 3a1aY.
O3HaKOMJICHHE C MTOHATUEM MapajieIbHOrO NPOEKTUPOBAHUS U €r0 CBOWCTBAMHM.
Dopmynuposanue  meopemvl 0 NIOWAOU  OPMOSOHANLHOU  NPOEKYUU
MHO20Y20IbHUKA.

[TpuMeHeHnE Teopur i 000CHOBAHHUS TOCTPOCHUI U BEIYUCICHUN.
ApryMEHTHpPOBaHHE CBOMX CYKAGHHH O  B3aUMHOM  PaCIOJIOKEHHH
MPOCTPAHCTBEHHBIX (HUTYp

MHororpaHHuKH

Onucanue )51 XapaKTEPUCTHUKa Pa3JINYHBIX BHU0B MHOI'OTPpaHHUKOB,
MIepEUrCIIeHUe UX 3JIEMEHTOB U CBOMCTB.

H300pakeHre MHOTOrPaHHUKOB M BBHITIOJTHEHHE TIOCTPOCHUS Ha M300paXeHHUIX U
MOJIENAX MHOTOTPaHHHUKOB.

Beryucnenne  JIMHEHHBIX  3JIEMEHTOB W YIJIOB B IIPOCTPAHCTBEHHBIX
KOH(UTypaLHsX, apryMEHTUPOBAHHUE CBOUX CY)KICHHH.

XapakTepucTHKa M H300paKEHUE CEUCHUS, PA3GePMKU MHO20SPAHHUKOS,
BBIYMCIICHHE IIJIOLIA/IEN TOBEPXHOCTEN.

[TocTpoenue mpocTeliuX ceyeHuit KyOa, HpU3Mbl, nupamuisl. [Ipumenenue
(axToB ¥ CBEACHUI U3 IUIAHUMETPUH.

O3HakOMJICHHE C BHMAAMH CHMMETPHH B IPOCTPAHCTBE, (HOPMYIHUPOBAHUE
ONpEACNEHUI U CBOKMCTB. XapaKTepUCTUKAa CUMMETPUM TEl BpalleHUs U
MHOTOI'PaHHUKOB.

IIpumeHeHne CBOMCTB CUMMETPUH NPY PELUIEHUM 3a1ad.

Hcnonp3oBanne NpuoOPETEHHBIX 3HAHUM TSI UCCIIENOBAHUS U MOAEIUPOBAHUS
HECJIOJKHBIX 3a71ay.

W300paxxeHne OCHOBHBIX MHOTOTPAaHHUKOB U BBIMOJHEHHE PUCYHKOB 10
YCIIOBHSM 33714

Teaa u MOBEPXHOCTH
BpalieHust

O3HakoOMIICHHE C BHJAMHU Tell BpalleHus, (GOPMYIHPOBAHUE UX OMpPEICICHUN H
CBOMCTB.

DopMyITUpOBAaHHE TEOpPEM O CEUYEHHH Iapa IUIOCKOCThI0 M IUIOCKOCTH,
KacaTenmsHOH K cdepe.

XapakTepucTHKa 1 n300pa’keHrne TeJ BPaIeHUs, UX pa3BEPTKU, CEUCHUSI.
Pewenue 3agau Ha IOCTPOEHUE CEUEHUH, BBIUUCICHHUE UIMH, PACCTOSIHUM, YIJIOB,
momaae. IIlpoBeaenne nokazaTenbHbIX PACCYKICHUN MIPU PELICHUH 3a1a4.
[IprMeHeHre CBOMCTB CHMMETPHH TpPH PEIICHWH 33Jad Ha Tela BpaIleHUs,
KOMOMHAIINIO TE.

N3o0pakeHre OCHOBHBIX KPYIIBIX TET ¥ BEHINONHEHWE PHUCYHKA IO YCIOBHIO
3aJaul

HN3mepeHus B reoMeTpum

O3HakOMIICHHE C TOHATHAMH IUIOaI1 M 00beMa, aKCHOMaMH U CBOHCTBaMH.
Pemenne 3amay Ha BEIMHCICHHE IUIOMIANEH IUIOCKUMX (GUTYp ¢ NpUMEHEHHEM
COOTBETCTBYIOMIUX (POPMYI U (PaKTOB U3 TIAHUMETPHUH.

W3ydenne TeopeM O BBIYMCIEHHHM OOBEMOB INPOCTPAHCTBEHHBIX TEJ, PELICHUE
3a/1a4 Ha IpUMEHeHne pOopMyIT BEIYUCIEHHS 00bEMOB.

Wzydenne ¢hopMyn Uit BEIYUCICHUS TUIOMIAeH TOBEPXHOCTEH MHOTOTPaHHHUKOB
U TeN BpalCHHS.

O3HaKOMJICHHE C METOIOM BBIYMCIIEHHS TUTOIIA 1 TOBEPXHOCTH CEpPHI.
Pemenve 3a/1a4 Ha BBIYHCIICHNE TUIONIA/ICH MOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ

KoopauHaTtsl H BEKTOpPBI

O3HaKOMJICHUE C TIOHSITHEM BCKTOpA. HBy‘IeHI/IC )IeKapTOBOﬁ CHUCTCMbI KOOPAWHAT
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B TPOCTPAHCTBE, MOCTPOEHUE IO 3aJlaHHBIM KOOpAMHATAM TOYEK M IIIOCKOCTEH,
HaXOKJEHHUE KOOPJUHAT TOYEK.

Haxoxnenne ypaBHEHMH OKpYXHOCTH, CQepbl, IUIOCKOCTH. Bpraucnenue
PAacCTOSIHUI MEXAY TOUKaMU.

W3ydeHne CcBOICTB BEKTOPHBIX BEJIWYMH, MPABWI DPAa3IOKEHUS BEKTOPOB B
TPEXMEPHOM MPOCTPAHCTBE, MpPaBWJI HAXOXKJICHUSA KOOpPAMHAT BEKTOpa B
MPOCTPAHCTBE, IPABUJI ACHCTBUI C BEKTOPaMH, 3aJaHHBIMH KOOPIMHATAMHU.
[IpuMeHeHre Teopuu NMpH PelICHUH 3aa4d Ha JeHCTBUS C BEKTOPAMH.

M3yuenne ckalsipHOTro NpOU3BEIEHHs BEKTOPOB, BEKTOPHOI'O YpaBHEHMS MPAMON
U IUIOcKOCTH. IlpuMeHeHMe TeopuM NpU pEIIeHMH 3aJad Ha JAEHCTBHA C
BEKTOpaMHM, KOOPAWUHATHBIA METOJ, NPUMEHEHUE BEKTOPOB IJI BBIUMCIICHUS
BEIMYMH YIJIOB U PACCTOSHUIM.

O3HakOMJIEHHE C JOKa3aTeIbCTBAMH TEOPEM CTEPEOMETPHH O B3aHMHOM

BEKTOPOB

PpacCnoioKCHUU MPAMBIX U IJIOCKOCTEH C UCITOIL30BAHUEM

1.5. Ilnanupyembie pe3yJibTaThl 0CBOEHUS Y4eOHOM TMCUMIIITUHBI
[Tnanupyembie pe3ylbTaThl OCBOCHUS YU€OHOW NUCIMILINHBIL:

Koanl
YV

Bujbl yHuBepcaabHBIX Y4eOHBIX AeficTBHIA

Oo0ume KOMIeTEeHIUH
(8 coorBeTcTBHM ¢ PT'OC CIIO no
crnenuajibLHocTH/pod eccrn)

JIUIHOCTHBI

€ pe3yJabTaThl

J101

c(hOpMHUPOBAHHOCTH MPEACTABIIEHUI 0 MATEMATUKE KaK
YHUBEPCAJILHOM SI3BIKE HayKH, CpeACTBE
MOJICTIMPOBAHUS SIBJICHUA M TIPOIECCOB, HIACIX U
METO/IaX MaTEMaTUKH

J102

TMOHMMAaHWE 3HAYMMOCTH MaTeMaTHKH I Hay4IHO-
TEXHUYECKOTO mporpecca, ¢(hOPMHPOBAHHOCTH
OTHOIIEHWST K  MaTeMaTHKe KaKk K  YacTH
00IIIeUeIOBEYECKON KYNbTYPhl 4Ye€pe3 3HAKOMCTBO C
HCTOpHUeH pa3BUTUA MaTEMaTHUKH, JBOJIOLMEH
MaTeMaTHYeCKUX UaeH

J103

pa3BUTHE JIOTHYECKOT0 MBILIUTCHHS,
MPOCTPAHCTBEHHOIO BOOOPaKEHHMS, aJITOPUTMHUYCCKOM
KYJIbTYpPBl, KPUTHYHOCTH MBIIUICHHS Ha YPOBHE,
HEOOXomuMOM I Oymymied mpodeccHoHaIbHOM
JeATENBHOCTH, JUIA TPOJOJDKEHUS] 00pa3oBaHUs U
camMo00pa3oBaHUs

J104

OBJIaJICHUEC MAaTEMaTHUYCCKUMH 3HAHUSAMU U YMEHHUSIMH,
HEOOXOAUMBIMA B  IIOBCEOHCBHON  JKU3HH,  UIA
OCBOCHHS CMEKHBIX €CTECTBCHHO-HAYUHBIX
JUCHUIUINH U JUCHMIDIMH IIPo()eCCHOHAIBHOrO IMKIIA,
U1 TOJydeHHMs o00pa3oBaHHMA B 00JacTIX, He
TpeOYIOIIX yrITyOIeHHON MaTeMaTHIECKOH
IO OTOBKH

J105

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO, B TOM
yuclle caMooOpa3oBaHMIO, Ha TPOTHKEHUH BCei
JKA3HM; CO3HATENBHOE OTHOIIEHHE K HEINPEPHIBHOMY
00pa3oBaHMIO Kak YCIIOBHIO YCIIEIIHOM
podeCCHOHATHFHOMN 1 00IIECTBEHHOH esITeThHOCTH

J106

TOTOBHOCTP M CIOCOOHOCTH K CaMOCTOSITEIBLHOM
TBOPYECKON M OTBETCTBEHHOM AEATEIBHOCTU

J107

TOTOBHOCTB K KOJUIEKTUBHOU PabOTe, COTPYIHUIECTBY
CO CBEPCTHHKAMH B 00pa30BaTEIbHOM, OOIIECTBEHHO
MOJIe3HOH, YIeOHO-UCCIENOBATENBECKON, MTPOSKTHON W
JPYTUX BUAAX JEATCITHHOCTH

J108

OTHOIIIEHHE K MPpO(eCCHOHANTBHON IEATEIHHOCTH Kak
BO3MOXKHOCTH  y4acTHs B DPCHICHHH  JIMYHBIX,
0OIIIeCTBEHHBIX, TOCYIapCTBEHHBIX,
00IIIEHAIIMOHATIFHBIX MTPOOIeM

OK ... (13 ®I'OC 1o npodeccun)
3anuchIBaeTCs MpenoiaBaTeinem

MeTalpeIMETHBIC Pe3yJabTaThl
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M 01

YMCEHHUE CaMOCTOSITEITLHO OTIpEACTATh LeH
JIEITEIIBHOCTH W COCTABIIATH IUIAHBI JIEATEIBHOCTH,
CaMOCTOSITENIBHO OCYIIECTBIISITh, KOHTPOJIHPOBATh M
KOPPEKTHPOBaTh JAEATENbHOCTh, WCIOJIL30BaTh BCE
BO3MOXKHBIE PECYPCHI IS JOCTHIKEHHUS MTOCTABJIEHHBIX
LeJiel U peau3alyy IIaHOB NS TEIBHOCTH; BEIOUPATh
VCIICIIHBIC CTPATETHH B PA3IMYHBIX CUTYAITUIX

M 02

yYMEHHE POAYKTUBHO OOIIATHCSA U B3aUMOJICHCTBOBATD
B MPOIECCE COBMECTHOH JEATENbHOCTH, YYUTHIBATH
MO3UIUK  JPYTMX  YYACTHHKOB  JICATEIBHOCTH,
3¢ PEKTUBHO pa3peliaTh KOHQINKTHI

M 03

BIIaJicHEe HaBbIKAMU  IIO3HABATENBHOH,  yueOHO-
HUCCIICIOBATEILCKOM M IPOSKTHOW  JCSATENHHOCTH,
HABBIKAMH pa3pelleHusl MpoOJieM; CIOCOOHOCTh |
TOTOBHOCTh K CaMOCTOSATEILHOMY IIOMCKY METOJIOB
pelieHrss — MpakTUYeCKUX  3ajay,  [PUMEHEHUIO
Pa3IMYHBIX METOIOB TO3HAHUS

M 04

TOTOBHOCTE M CIOCOOHOCTH K CaMOCTOSITEIBLHON
“H(GOPMALMOHHO-TI03HABATEILHOM JEATENLHOCTH,
BKITIOYass YMEHHE OpPUEHTHPOBATLCS B Pa3IMUHBIX
HUCTOYHHMKAX HH(OPMALUH, KPUTHYECKH OLIEHMBATh U
UHTEPIPETUPOBATh WH(OPMALMIO, TMONYYaeMyI0 U3
pa3J’II/I‘-IHbIX HUCTOYHUKOB

M 05

BJIAJCHHUEC A3BIKOBBIMHU CpEACTBAMU. YMCHHEC JSCHO,
JIOTUYHO W TOYHO wH3JjlaraTb CBOIO TOYKY 3pCHUA,
HCITI0JIb30BATh aJICKBATHBIC AA3BIKOBLIC CPEACTBA

M 06

BJIaJICHHE HABBIKAMH MO3HABATEIBHOW PE(IICKCHU KaK
OCO3HAHUS COBEPLIAEMBIX ACHUCTBUI U MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHW, I'PaHUL
CBOETO 3HAHMUSA U HE3HAHUSA, HOBBIX IO3HABATEJbHBIX
3a7a4 ¥ CPEACTB VISl UX JOCTHIKEHUS

M 07

LENIeYCTPEMIICHHOCTh B TOWCKaX W TPUHATHH
pelIeHn, C000pa3UTEIHHOCTh " UHTYHUIHS,
Pa3BUTOCTh  NPOCTPAHCTBEHHBIX  TMPEACTABIICHUM;
CIOCOOHOCTh BOCIPHHHMMATH KpPacoTy W TapMOHHIO
MHpa

OK ... (u3 ®I'OC 1o npodeccrmn)
3anuceIBaeTCs MperoaBaTeeM

MPEeAMETHDBI

€ pPe3yJIbTaThl

1101

c(hOPMHPOBAHHOCTH MPEICTABICHHI 0 MaTEMAaTHKE KaK
YacTH MHUPOBOW KYyIbTYPHl M MECTE€ MaTEeMaTHKH B
COBPEMEHHOW I[MBMJIM3AIMH, CIOCO0ax  OMHCAHUS
SIBJICHUH peajbHOr0 MHUPa HA MAaTEMAaTHIECKOM SI3BIKE

1102

copMUpOBaHHOCTB MIPEACTaBICHUI 0
MaTeMaTH4eCKUX  TOHATHSAX  KaK  Ba)KHEHIIHX
MaTEMaTHYECKUX MOJENSX, MO3BOMIAIOMINX OINMHCHIBATH
1 M3y4aTh pa3HbIC MPOLECCH W SIBICHUS; TOHUMAHHUE
BO3MOXKHOCTH aKCHOMAaTHIECKOTI0 MIOCTPOCHHS
MAaTEMaTUYECKUX TEOPHil

1103

BaJICHHE MCTOJAMM J0Ka3aTeIhLCTB M aJrOPHTMOB
pelICHUs, YMEHHE WX NPHMCHATh, IMPOBOIUTH
JTIOKA3aTeNbHBIC PACCYKICHUS B XOJI€ PEIICHNUS 33124

1104

BIAJCHUEC  CTAaHOAPTHBIMH  TIPHEMaMH  PEIICHUS
paIMoOHATIBHBIX W HMPPAHOHANBHBIX, IMOKA3aTEIbHBIX,
CTETICHHBIX, TPUTOHOMETPUYECKHX YpaBHEHUH W
HEPaBEHCTB, WX CHCTEM; WCIOIh30BAHHE TOTOBBIX
KOMMBIOTEPHBIX MPOTrpaMM, B TOM YHUCIE IS TOMCKA
ITyTH PEUICHUS U WIDTIOCTPAIMN PEIIeHUsT YPaBHEHUH U
HEPaBEHCTB

1105

c(OPMHUPOBAHHOCTh TIPENCTABICHUA 00 OCHOBHBIX
MTOHATUSAX MAaTEeMAaTHYECKOT0 aHAIIN3a M WX CBOWCTBAX,
BIIQJICHUEC YMCHHEM XapaKTepPH30BaTh IIOBEACHUE
(hyHKIWH, WCIIONB30BAaHUE TONYYCHHBIX 3HAHWHA IS
OMKCAaHUs U aHAJIM3a peasIbHbIX 3aBUCUMOCTEH

OK ... (3 ®I'OC 1o mpodeccun)
3anuchIBaeTCs MpenoiaBaTeiem
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1106 BIAJICHUE€ OCHOBHBIMM TIOHATHUSIMH O TIUIOCKUX H
MIPOCTPAHCTBEHHBIX TECOMETPUYECKUX (Urypax, HX
OCHOBHBIX CBOMCTBaX; C(HOPMHPOBAHHOCTh YMCHHUS
pacmo3HaBaTh TeOMETpUYECKUe (GUTYPHI HA YepTexkKax,
MOJIENIAX ¥ B PEATEHOM MUpPE; MPUMEHEHUE H3yICHHBIX
CBOMCTB TeoMeTpHUYecCKuX Guryp u GopMyn st
pelleHusI TEOMETPHYECKHX  3a7ad H  3ada4d ¢
MPAKTHICCKUM COJICPKAHUEM

1107 c(hOPMHPOBAHHOCTh TIPEACTABIICHUA O TIIpoIleccax U
SBIICHUSAX, WMEIOIIUX BEPOSTHOCTHBIA  XapakTep,
CTaTUCTHYCCKHUX 3aKOHOMEPHOCTSIX B PEATBHOM MUPE,
OCHOBHBIX TTOHATHUAX JJIEMEHTAPHOH  Teopuu
BEPOATHOCTCH; YMEHUM HAaXOJWUTh ¥ OIICHUBATh
BEPOSTHOCTH HACTYIUICHUS COOBITUH B MPOCTEHIITNX

MIPAKTHUECKUX CUTYaIUAX u OCHOBHBIE
XapaKTEPUCTHKH CITYYalHBIX BEJTHYUH
1108 BIaJcHHE  HAaBBIKAMU  HCIIOJIB30BAaHUSA  TIOTOBBIX

KOMIIBIOTCPHBIX MPOrpaMm Ipu pCuICHUU 3aJa4

OcBoenne coaepkaHust ydyeOHOM  mauciuIUiMHBl «MartemaTuka»  obOecreunBaeT
(dhopMupOBaHNE U PA3BUTHE YHUBEPCATBHBIX YICOHBIX JCHCTBUN B KOHTEKCTE MTPEEMCTBEHHOCTH
dhopmupoBaHUs OOITUX KOMIIETEHITUH.

1.6. KosimuecTBO 4acoB HA 0CBOEHHE NMPOrpaMMbl Y4eOHOM THCHMIIINHBI

OO0s13aTenbHas aymuTOopHas yaeOHas Harpy3ka ooy4Jaromerocs 285 4acos,
- B TOM YHCJI€ HHAWBHYAITBHBIH MMPOEKT 00ydJatonierocs: 6 4acos.
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2. COJIEP’KAHUE YYEBHOM JUCIUILIUHBI U

TEMATHUYECKOE IINTAHUPOBAHUE

2.1. O6beM yueOHOM QTMCUUNIMHBI M BU/bI Y4eOHO# padoThl

Buj yueoHo# paboThl

O0beM yacoB

O0s13aTe/IbHAsI ayTHTOPHAsI y4eOHAasi HATPY3Ka (Bcero)

285

B TOM YHCIJIC:

71a00paTOPHBIE 3aAHITHS

MMPAKTUYCCKUC 3aHATHA

KOHTPOJIbHBIE paOdOTHI

NuauBuyanbHbIA IPOEKT

Ipomesxcymounas ammecmayust 6 hopme (ykazams)

8 5Mmoll CNMPOKe YdCbl HE YKA3blEAIONICA

14




2.2. TemaTnuyeckuii IUIaH U cofiep:KaHMe Y4eOHOM JUCIUIITTHHBI

HaumenoBanue Conep:xanue y4eO0HOro MaTepnaJia, JIabopaTopHbie H IPAKTHYeCKUEe Pad0OThI, caMOCTOsITeIbHAA padoTa O6bem | Koanl YY /], OK
Pa3aeioB U TeM 00y4aromumxcst JacoB
Conepxanue y4eOHOTO MaTepHraia 4 JI01, JI02, JI04,
Beenenne JIOS, MO5, M0O7
OK (3amomHsieTcst
TIPENo/IaBaTesIeM)
1. Beenennue.
Maremartuka B HayKe, TEXHHKE, JKOHOMHKE, HH(OPMAIIMOHHBIX TEXHOJIOTHIX U MPAKTUYECKO NesTensHocTh. Llenn
U 3aJ1au¥ n3y4deHust MaTeMaTuku rnpu ocBoeHuu npodeccuii CI1O u cnenmanbaocrei CITO.
Paznen 1. Anreopa 42 JI03, J104, JI105,
J106, J107, JI08,
MO1, M02, MO03,
Mo04, M05, M07,
102, T103
OK (3amomusiercst
MIPETo/IaBaTeIIEM )
Tema 1.1. Paseutue | Cozxepkanue yueOHOrO MaTepuasa 12
MOHATHA 0 YUCIe 1. Ilenble u panMoHanbHBIE YHUCTA.
2. JleficTBUTENBHBIE YHCTIA.
3. [TpubsmKeHHbIe BEIYUCICHUSL.
4. KomnekcHsle uncna.
Tema 1.2. Kopun, ConeprkaHue yaeOHOr0 MaTeprasa 30
CTeleHn 1 1. KopHu u cTrenenu.
JorapugmeI KopHu HaTypasnbHOW CTENEHH M3 4YHCla M UX CBOicTBa. CTENeHH ¢ palMOHAJbHBIMHU MOKA3aTEeNsIMHU, UX CBOWMCTBA.

CTeneHu ¢ IeWCTBUTENbHBIMH HOKa3aTeasaMu. CBOMCTBA CTEIICHH C JIECTBUTEILHBIM ITOKa3aTelIeM.

2. Jorapudgm. Jorapudm qucJa.
OcHoBHOe JnorapudmMuueckoe TOXIAeCTBO. JlecsaTudynbie W HarypajibHble norapudmbl. [lpaBuia neiicTBuil ¢
norapupmamu. Ilepexon K HOBOMY OCHOBaHHIO.

3. IIpeodpasoBanne anredpandecKux BbIPaKeHMIA.
[IpeoGpa3oBaHue palOHAJIbHBIX, HPPALHOHAIBHBIX, CTETICHHBIX, IOKA3ATENIBHBIX U JOrapu()MHIESCKHX BBIPAKECHHUH.

[paxtryeckoe 3ansaTre Ne 1

Apudmernueckre IeHCTBHUS HaJl YUCIAMU, HAXOXKICHNE MIPUOIIKEHHBIX 3HAUCHNH BEIMYHH U TIOTPEIIHOCTEN
BBIYHCIICHIH (aOCOTIOTHON W OTHOCHTENFHOH), CPaBHEHHE YHCIOBBIX BRIpaKEHUH. Brruniciienne 1 cpaBHEHNE KOpHEH.
BoinonHeHue pacyeToB ¢ pagukanamu. PenieHne nppaluroHaibHbIX ypaBHEHUH. HaxoxneHne 3HaueHuil cTenenen ¢
paIroHaTBFHBIMU MoKa3aTensiMu. CpaBHeHHe crenereit. [Ipeodpa3oBaHus BEIpakeHHH, COIepKaIInX cTereHn. Perrenne
MMOKa3aTeIbHBIX ypaBHEeHUH. Perrenne mpukiiaaabeix 3aqad. HaxoxxaeHne 3Ha4eHui Jorapudma mo mpou3BOIBHOMY
ocHoBaHu1o. [lepexon oT 0qHOTr0 OCHOBAHMS K Apyromy. Beraucnenune n cpasaenue norapudmos. JlorapudmupoBanue u
TIOTEHIIMPOBAHNE BhIpaXKeHUH. [IprOmiKeHHbIe BRIYMCICHUS M PEIICHHMS IPHUKIIaIHBIX 3a1a4. PeneHue sorapuMuIecKux
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| YpaBHEHHH.

Paznen 2. OCHOBBI TPUTOHOMETPUM 35 JI03, J106, J107,
MO1, M03, MO5,
1102, 1103
OK (3amomHsieTcst
TIPENno/iaBaTesIeM)
Tema 2.1. OcHOBHbBIE ConepxaHue y4eOHOTO MaTepHraa 6
MOHSITUS 1. Panuannas mepa yria.
2. BpamniarensHoe JBIKEHHE.
3. CuHyC, KOCHHYC, TAHT€HC ¥ KOTaHI'€HC YUCIa.
Tema 2.2. OcHOBHbBIE ConepxaHue y4eOHOTO MaTepHraa 6
Tpuronomerpuyeckue | 1. @DopmyInbl pUBeEHNSI.
TOXKIECTBA 2. DOpMYIBI CIOKEHUSL.
3. dopmynbl yaBoeHHs
4. Dopmynbl NONOBUHHO20 Ynd.
Tema 2.3. Cojneprkanue yaeOHOrO MaTepHrasa 6
IIpeodpa3oBanus 1. [TpeoOpa3oBaHue CyMMbl TPHTOHOMETPUYECKUX (DYHKIMH B MPOU3BEACHHE U MPOU3BEICHUS B CYMMY.
npocTeimux 2. BripakeHre TPUrOHOMETPUUECKUX (DYHKIMH Yepe3 TAHT€HC TIOJIOBUHHOTO apryMeHTa.
TPUTOHOMETPHYECKHX
BbIpa:KeHUH
Tema 2.4. Cozep:xaHue yueOHOro MaTepuaia 17
Tpuronomerpnyeckue | 1. [pocreiitine TPUrOHOMETPUUECKUE YPABHEHHSI.
YPaBHCHHA U 2. IIpocreiiiyie TPUrOHOMETPUY ECKUE HEPABEHCTBA.
HEpaBeHCTBA 3. Oo0paTtHble TpUroHOMeTpUYecKkue pyHKIMH.
ApKcHHYC, apKKOCHHYC, apKTaHI'€HC.
[IpaxTugeckoe 3ansTue Ne 2
PannaHHBIN MeTOA U3MEPEHUS YITIOB BPALLIEHUSI U CBA3b C rpaaycHOi Mepoi. OCHOBHbIE TPUTOHOMETPUUECKUE TOXKAECTBA,
(OpMYIIBI CTIOKEHUS, YABOCHHUS, IPeoOpa30BaHNE CYMMBI TPUTOHOMETPUUYECKUX (YHKIMI B IPOU3BEICHHE,
npeoOpazoBaHKe MPOU3BEICHHS TPUTOHOMETPUYECKHUX (QYHKIMH B cymMy. [IpocTeiiniie TpuronoMeTpudeckue ypaBHEHHU
1 HepaBeHcTBa. OOpaTHBIE TPHTOHOMETpHYECKHe QYHKIMH: apKCUHYC, apKKOCHHYC, apKTaHT€HC.

Pa3gen 3. ®yHkuun, ux cBoiicTBa u rpaguku 24 JI02, JI03, JI04,
J105, J106, J107,
MO1, M03, MO5,
1102, 1103

OK (3amommsiercs
TpernoaBaTeeM)

Tema 3.1. ®ynkuum, Coneprkanne yaeOHOro MaTepuaiza 12

HUX CBOIiCTBA U 1. DyHKIUH.

rpaguku OObnactp ompeneneHuss U MHOKECTBO 3HaueHHH; rpaduk (yHKINH, MOCTpOeHHe rpadukoB (YHKIWH, 3aJaHHBIX

Pa3NUYHBIMH CIIOCOOAMH.
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CpoiicTBa QyHKIMN.

MOHOTOHHOCTB, YeTHOCTh, HEYETHOCTh, OTPAHHICHHOCTD, TICPHOANMIHOCTD. [IpOMEXYTKH BO3pacTaHus U YOBIBAHUS,
HaumOoNpIIce W HAWMEHBIIEE 3HAYCHHUS, TOYKH OJKcTpeMyma. [paduueckas wuHTepnperanms. [IpuMepsr
(YHKIIMOHATBHBIX 3aBHCHMOCTCH B peallbHBIX IMPOIeccaX W SBJICHUAX. ApH(METHYCCKHE OIepanud HaJ
¢byaxmmamu. CriokHast QyHKIHS (KOMITO3UIHUsA). [lonsamue 0 HenpepblsHOCmU IYHKYULL.

3. OopaTtHble QyHKIIMH.
Obnacme onpedenenus u obaacmo sHaveHuil oopamuou ynkyuu. I pagux obpamuou pynxkyuu
Tema 3.2. Crenennnie, | Comepkanue yueOHOTO MaTepraia 12
NoKa3aTeJibHbIe, 1. Onpenenenust QyHKIMHA, UX CBOWCTBA U rPpaUKH.
JorapupmMuyeckue u | 2. [IpeobpaszoBanust rpacduxos. [lapannenbHblld MEpeHOC, CHMMETPHSI OTHOCHUTEIBHO OCeil KOOpAMHAT M CHMMETPHS
TPUTOHOMETPUYECKHe OTHOCHTENIFHO Hayajia KOOpAWHAT, CHMMETPHsI OTHOCHUTENIBHO NPSIMO y = X, PacTsDKEHHE W C)KaTHe BJIONb Ocel
¢pynknun. O0paTHbIe KOOpJMHAT.
TPUrOHOMETPU4YECKHE | [[pakTuueckoe 3aHsTue Ne 3
byHkuum. [Tpumepsl 3aBHCUMOCTEH MEXKAY EPEMEHHBIMU B pEabHBIX MPOIeccaX U3 CMEXHBIX NUCHMIUTNH. OnpeneneHue §yHKIHH.
[Toctpoenue u urenue rpadukos Gpynkuuii. MccnenoBanue pynkipn. CBOMCTBa TMHEHHOM, KBaJpaTHYHON, KYCOUHO-
JIMHEHHOM U NpoOHO-TMHeHON QyHKIMA. HenpepoiBHbIe U nepuoanyeckue pyHkiun. CBolicTBa U rpaduKu CHHYCA,
KOCUHYCa, TaHTeHca 1 KoTaHreHca. O0parHble GyHKIMK 1 uX rpaduku. OOpaTHbIe TPUrOHOMETpHYECKUE (PYHKIIUH.
[TpeobpazoBanus rpaduxa Gyakiuu. ["apmonndeckue konebanus. [Ipukianubie 3anaun. [lokazaTesbHble,
sorapu)MUUECKUE, TPUTOHOMETPHYECKHE YPABHEHUS U HePAGEeHCMEA.
Paznen 4. Hauajia MaTeMaTHYeCKOIr0 aHAJIN3a 48 JI02, J103, J104,
J105, J106, J107,
MO1, M02, MO5,
MO07, 1102, 1103,
105
OK (3amomHseTcs
MIPEII0/IaBaTeIIeM )
Tema 4.1. Hauana CogneprkaHue yaeOHOro MaTepuaia
MaTeMaTH4ecKoro 1 IocaenoBaTeIbHOCTH. 10
aHaJIM3a Cnoco0Obl 3aaHUsl M CBOKMCTBA YHCIIOBBIX IIOCIEHNOBATEIBHOCTEH. [loHamue o mnpedene Nocie008amenrbHOCHU.
Cywecmeosanue npeoena MOHOMOHHOU 02paAHUYeHHOU Nnoc1e008amenbHOCHU. CyMmMupOBaHHE
nocrneoBarenbHocTel. beckoneuHo yObIBatomas reoMeTpiuyeckas MPOrpecchs U ee CyMMa.
2. MpousBoanas. 20
[MoHsiTHe 0 MPOU3BOAHOM QYHKIMH, €€ TEOMETPUIECKUI U (PUINUECKUI CMBICI. Y paBHEHHE KacaTelbHON K rpaduKy
¢yskuun. [TpousBomHBIE CYMMBI, Pa3sHOCTH, NPOM3BEACHHUS, YacTHBHIC. [IpOM3BOMHBIE OCHOBHBIX DJIEMEHTApHBIX
¢yakumii. [IpuMeHeHHe TMPOM3BOMHON K HWCCIEMOBAaHWIO (YHKIMA W TMOCTPOCHUIO TpadukoB. [IpoussodHvie
o0bpamuotl hyHKYUYU U KOMROIUYUY PYHKYUU.
[puMeps! UCIOIB30BaHMS IPOM3BOJHON JUIS HAXOXKICHHS HAWTY4IIeTro pelieHus B MPUKIIATHBIX 3a1adax. Bropas
NPOU3BOJHASA, €€ TeOMETpHUYeCKHid W (u3Hdeckuii cMbici. HaxoxIeHue CKOpOCTH Ui Ipolecca, 3aJaHHOrOo
dhopmynoit u rpaduKoM.
3. ITepBooOpa3Has U HUHTErpaJ. 18

HpI/IMeHeHI/Ie OIMNPCACIICHHOIO HHTCTpaJIa I HAXO0XJACHUA TUIomaan KpHBOHHHCﬁHOﬁ Tpancuuu. (I)opMyna
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| Hoprorona—IJleiioanma. [Ipumeps! mprMeHeHns! HHTerpasa B (PU3UKE U T€OMETPHUH.

IIpakTnyeckoe 3ansaTue Ne 4

UucnoBasi  IOCIENOBATENbHOCTb, CIIOCOOBI €€  3aJaHus, BBIUHCICHHWS WICHOB TIOcieqoBaTenbHOCTH. Ilpenen
TI0CIIeI0BaTENIFHOCTH. beckoHeuHo yObIBaromast reoMeTprdecKas IporpeccHsl.

[IponsBomHas: MEXaHUYECKHH U TEOMETPUYECKHI CMBICI IPOU3BOTHOM.

VYpaBHeHne kacatenbHOM B o0meM Buzae. [lpaBuna u  dopmynsl muddepeHunpoBanus, Tabnuna MTPOU3BOJHBIX
aneMeHTapHbIX (yHKumiA. MccnenoBanne GyHKIUH C TIOMOIIBIO IPOM3BOAHON. HaxokeHne HanboIbIIero, HANMEHBIIEro
3HAYEHHs ¥ SKCTPEMANIbHBIX 3HAUCHUH ()YHKIHH.

Wnrerpan u mepBooOpasHas. Teopema Hpiotrona—IJleiiOnuna. [IpuMmeHeHne WMHTerpana K BBIYHCICHHIO (PU3MYECKUX
BENUYMH U IJIOMIAJIeH.

Paznen 5. YpaBHeHus1 1 HepaBeHCTBA 24 JIO1, JI03, MO1,
MO02, M03, M0S5,
1104
OK (3anomusiercs
MPETo/IaBaTesIeM )
Tema 5.1. YpaBuennsi | Conepkanue yueOHOro Mateprasia 24
U HepaBeHCTBA 1 YpaBHeHMSs U CHICTeMbl YPAaBHEHHUI.
PaIlI/IOHaJ'IBHbIC, HUppanvoOHaJIbHbBIC, ITOKAa3aTEJIbHBIE U TPUT'OHOMETPHUICCKNE YPABHCHUSA U CUCTEMBI.
PaBHOCHIIBHOCTE YpaBHEHUH, HEPABEHCTB, CUCTEM.
OcHOBHBIE TIpPUEMBI UX pellcHUs (Pa3okKEHHEe Ha MHOXKUTEIM, BBEICHHE HOBBIX HEU3BECTHBIX, IOICTaHOBKA,
rpadHyYECKUil METON).
2. Hepagencrsa.
PanyonanbHble, UppalMOHANbHBIE, TIOKA3aTENbHbIE U TPUTOHOMETPUUYECKHE HepaBeHCTBA. OCHOBHBIC MPUEMBI UX
peLICHHSL.
3. Hcnonb3oBanue cBOMCTB M rpaduKoB (PYHKUMII IPH PelIeHUH YPABHEHUI M HEPABEHCTB.
Merop unTepBaioB. M300paxeHne Ha KOOPAMHATHON TUIOCKOCTA MHOXKECTBA PEIICHUI YpaBHEHUI U HEPABEHCTB C
JBYMsI IEPEMEHHBIMU 1 UX CHCTEM.
4. IIpuknagabie 3axa4n
[lpuMeHeHne MaTeMaTHYECKUX METONOB UL PEIICHHs COIEp)KATeNbHBIX 3a/ad M3 pasiH4HBIX oOiacTell HayKd U
MIPaKTHKH.
MHrepnperanyst pe3ynpTarta, yueT peajIbHbIX OTPAHUYEHUM.
IIpaktuueckoe 3anstue Ne 5
Kopau ypaBrenuii. PaBHocunbsHOCTE ypaBHeHUit. [IpeoOpasoBanue ypaBHEHHUI.
OcCHOBHBIE TIPHEMEBI pEIIeHHs YpaBHeHUH. Pemenne cucreM ypaBHEHHH.
Hcnonp3oBaHue CBOMCTB U rpaduKoOB (GYHKITHIA IS PEIICHUs] YpaBHEHUI W HEPaBEHCTB.
Pa3nen 6. KomOnHaTopuka, CTAaTUCTHKA M TEOPHUS BEPOSITHOCTEH. 32 J102, J103, J104,
JI05, J106, JI07,
MO1, M03, MO5,
MO07, I103, T107
OK (3anomusiercs
MIPENo/IaBaTENIEM )
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Tema 6.1. DiieMeHTHI ConepxaHne yaeOHOTO MaTepHaa 16
KOMOHMHATOPUKHU 1. OcCHOBHBIE TIOHATHSI KOMOMHATOPHUKH. 3a/1a4X Ha MOJICYET Ynciia pa3MeElIeHUH, IIepecTaHOBOK, coueTannil. Pemenne
3amad Ha mnepebop BapuaHToB. Popmyna OwHoma HeioTona. CBolicTBa OMHOMHHAIBHBIX KO3()(HUINEHTOB.
Tpeyronsauk Ilackans.
Tema 6.2. DjieMeHTBI ConepxaHue y4eOHOTO MaTepHraa 6
TeopuM BeposiTHOCTEH | 1. CoObITHE, BEpOATHOCTh COOBITHS, CIIOKCHHE U YMHOXCHHE BEPOSATHOCTEH. [lonsamue o He3asucumocmu coovimuil.
Huckpemnas cryyaiinas eeauduna, 3aKoH ee pacnpedeienus. Yucnogvie Xapakmepucmuky OUCKPemHOU CIy4ainol
seauyunsvl. Tlonamue o 3axone OOIbUIUX HUCen.
Tema 6.3. Dnementnl | Conepkanue yueOHOTO MaTepHuaja 10
MaTeMaTH4eCKOoM 1. [IpencraBnenue AaHHBIX (TaOMULBL, TUAarpaMMBbl, TpadHKH), 2eHepalbHAs COBOKYHHOCMb, GblOOpKdA, cpedHee
CTATHCTHKHU apugmemuueckoe, meouana. Ilonamue o 3a0auax Mamemamuieckol CMamuCmuKu.
Pewenue npakmuueckux 3a0ay c npumeHeHuem 6epoSmHOCIMHbIX Memooos.
[IpaxTuyeckoe 3anstue Ne 6
Hcropust pa3BuTHI KOMOWHATOPUKHU, TEOPUH BEPOSTHOCTEH M CTATHCTHKH M UX POJIb B PA3JIMYHBIX cepax YeIOBeUeCKOH
JKU3HemesITeIbHOCTH. [IpaBuiaa KOMOMHATOpUKU. PellleHHe KOMOWHATOPHBIX 3a7ad. Pa3MeleHHs, COYETaHHs |
nepecraHoBku. buHoM Herotona u tpeyronsauk Ilackans. Ilpuknaansie 3agadu.
Knaccudeckoe omnpeneneHue BEpPOSTHOCTH, CBOMCTBA BEPOSTHOCTEH, TeopeMa O CyMMe BeposSTHOCTeH. BrrumcneHue
BepositHocTel. [Ipuknagnsie 3agaun. [IpeacraBnenue uncaoBbix AaHHbIX. [IpuknagHbie 3agaum.
Paznesn 7. 'eomerpus 76 JIO1, J102, JI03,
J104, JI05, JI106,
JI07, MO1, MO3,
MO05, M07, I103,
1106
OK (3amomusiercst
MIPETI0/IaBaTeIIeEM )
Tema 7.1. Ilpsimble 1 CogneprkaHue yaeOHOro MaTepuaia 24
IUIOCKOCTH B 1. B3auMmHoe pacrnionokeHue IByX NpsMbIX B IpocTpaHcTBe. [lapannenbHocTs npsAMoil U mnockocTH. IlapaniensHocTh
NPOCTPAHCTBE mockocTel. IleprnenanKyasapHOCTh NPSIMON U IJIOCKOCTH. [lepneHauKymnsap v HakIOHHAs. YTOJI MEXAY NpsMOH U
IJIOCKOCTBIO. JIBYrpaHHBINA YToJl. YT0l MEXIAY INIOCKOCTSAMHU. IlepneHnuKynspHOCTb IBYX IIOCKOCTEM.
I'eomerpuueckre npeoOpa3oBaHus IPOCTPAHCTBA: MApaJUICTbHBIN IEPEHOC, CHMMETPHS OTHOCUTEIBHO IIOCKOCTH.
[TapamrensHOe poekTupoBaHue. Iliouads opmoconansvuol npoekyuu. M300paxkeHne mpoCcTpaHCTBEHHBIX QUTYD.
Tema 7.2. Coneprkanue yaeOHOro MaTepuaga 10
MHororpaHHHKH 1. Bepmmnsl, pebpa, rpaHu MHOTOTpaHHUKA. Pazsepmka. Mrozoepanubsie yenvl. Buinykivie mnocoepannuxu. Teopema
Diinepa.
[Ipmwma. [Ipsmas n HaktoHHAS pu3Ma. [IpaBmnbHas npmma. [apamnenenmmen. Kyo6.
ITupamupa. [lpaBuibHasg nupamMua. Y cedeHHas nupamunaa. Terpasap.
Cummerpun B KyOe, B apaiesielunesie, B Ipu3Me U MIpamMHu/e.
Ceuenus Ky0a, IPU3MBI U TAPAMUJIBI.
[IpeacTaBnenue o NpaBUIIFHBIX MHOTOTPAHHHUKAX (TETpajpe, Kyde, OKTasape, TOoAEKadIpe M MKOcaspe).
Tema 7.3. Testa n Coneprkanue yueOHOro Marepuaia 10

MOBEPXHOCTHU

1. ummanp u KoHyc. YceueHHBIH KoHyc. OcHOBaHHMe, BBICOTA, OOKOBasi NMOBEPXHOCTh, oOpasyromias, pa3BepTKa.
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BpalleHus

OceBble ce4eHUs U CEUEHHUs], TapauIeNbHbIe OCHOBAHUIO.
[ap u cdepa, ux ceuenns. KacatenpHas miockocTs K chepe.

Tema 7.4. U3mepenust
B reOMeTpHH

Coneprkanue yaeOHOTo MaTepraia

10

1. O0mweMm u ero m3mepenue. MuTerpanpHas hopmynna o0beMa.

®opmynbl 00bemMa Kyba, MPSIMOYroJILHOTO MapajliesienuIeaa, IPU3MBL, IIIHHIpA.

dopMyIel 00beMa MUPAMUIBI U KOHyca. DOpMYIIBI TUTONIAIH TOBEPXHOCTEH IIWIMHAPA U KOHyca. DopMyIiel 00beMa
mapa  miomany chepsl.

[Tomo6ue Ten. OTHOMIEHHS TUTOMAACH TOBEPXHOCTEH U 00BEMOB MOJJOOHBIX TEIl.

Tema 7.5.
Koopaunate! u
BEKTOPBI

ConeprxaHue yqe6Horo MaTcpuaia

22

1. [IpsmoyronbHast (exkapToBa) cHCTEMa KOOPAMHAT B MpocTpaHcTBe. DopMylia pacCTOSHUS MEXKILY IBYMSI TOUKAMH.
YpaBHeHUs cepbl, INIOCKOCTH U TPSIMOIA.

Bekropel. Moaynap Bekropa. PaBeHcTBo BekTOpoB. CriokeHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha YHCIIO.
PaznoxeHne BeKTOpa 10 HANpaBIEHHUSAM. YTOJI MeXIy ABYMs BekTopamu. [Ipoekuust BekTopa Ha och. KoopauHaTs
BekTopa. CKasipHOE MPON3BEICHHE BEKTOPOB.

Hcnonv3oBanue KOOpAWHAT U BEKTOPOB ITPU PEHICHUN MAaTEMATHYCCKUX W MPUKIAJHBIX 3aJda4.

IIpaxktuueckoe 3ansTue Ne 7

IIpu3Haky B3aMMHOIO PACIIONOKEHUS NPAMBIX. YTOJI MEXKIY IPsMbIMUA. B3auMHOE pacnonoxeHue NpsMbIX U INIOCKOCTEH.
IlepnieHauKyJIAp M HAKIOHHAS K IUIOCKOCTH. YTOJ MEXIY HMPSIMOW U IUIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PACIONOKEHUU
IIPSIMOM U TUIOCKOCTH.

TeopeMa 0 Tpex NeprneHIuKyIsIpax.

IIpu3Haku U cBOMCTBA MapaIeNbHBIX U NEPIIEHANKYIISPHBIX IUNIOCKOCTEH.

Paccrosnre OT TOYKM [0 IUIOCKOCTH, OT MPSAMOM 1O IUIOCKOCTH, PAcCTOSHHE MEXKIY IUIOCKOCTAMM, MEXIY
CKPELIMBAIOIUMHUCS IPSIMBIMH, ME&XIY NPOM3BOIBHBIMH (DUTypaMH B IPOCTPAHCTBE.

[TapannenbHoe NPOEKTUPOBAHUE U €ro CBOMCTBA. Teopema O IUIoWaAd OPTOrOHAJIBHOM IPOEKLUU MHOIOYI'OJbHUKA.
BzaumMHoe pacronokeHue NpoCcTPpaHCTBEHHBIX (QHUTYD.

Pa3nuuHble BUABI MHOTOIPaHHHMKOB. VX m300pakeHus. CedeHus, pa3BepTKH MHOTOTPAHHUKOB. IInomans MOBEpXHOCTH.
Bunsr cumMmetpuii B mpoctpancTBe. CHMMETPHS TeJ BPAIlleHNsI 1 MHOTOT'PaHHUKOB. Brraucienue momianeit 1 00beMOB.
Bexropsl. [leiicTBus ¢ BekTopaMu. JlekapToBa cMCTeMa KOOPAUHAT B IPOCTPAHCTBE.

YpaBHEeHHE OKPYKHOCTH, cdepbl, IUIOCKOCTH. PaccrosHue Mexay Toukamu. JIeWcTBHSi C BEKTOpaMH, 3a/JlaHHBIMU
koopauHaTaMu. CkansipHOE NPOU3BEIEHHE BEKTOPOB. BeKTOpHOE ypaBHEHHME MpsIMOM M IDIocKocTh. Mcronb3oBanne
BEKTOPOB IIPH JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHHU.

JnddepenimpoBaHHbIif 3a4eT

Bceero

285
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INPUMEPHBIE TEMbI PE®GEPATOB (1IOKJIAOB),
NCCIIEAOBATEJBbCKHUX ITPOEKTOB

HenpepsiBHbie 1po6H.

[IpumeHeHne CI0KHBIX MPOLIEHTOB B AKOHOMUYECKHUX pacyeTax.
[TapannenpbHO€ MPOEKTUPOBAHUE.

CpenHue 3HaYeHUS U UX IPUMEHEHHUE B CTATUCTHUKE.
BekropHoe 3a1anue npsAMbIX U INIOCKOCTEN B IPOCTPAHCTBE.
CrnosxeHne rapMOHUYECKUX KOJIeOaHu M.

I'padmueckoe penieHre ypaBHEHU 1 HEPaBEHCTB.
[IpaBunbHbBIE U TOJTYTIPAaBUIbHBIE MHOTOTPAHHUKU.
Konnueckue ceueHus M UX NPUMEHEHUE B TEXHUKE.
[TonsTne nuddeperumana u ero NPUIOKEHHUSL.

Cxembl MOBTOPHBIX HcTbITaHUM bepHysun.

HccnenoBanue ypaBHEHH 1 HEPABEHCTB C MapaMeETPOM.
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3. YCJIOBUS PEAJIMBAIIAN YYEFHOU JUCHUTLIAHBI

3.1. Tpe6oBaHHS K MUHHUMAJILHOMY MAaTePHAIbHO-TEXHUYECKOMY 00ecnedeHHI0
Peanu3zamusi mporpaMMbl JUCIHHMIUIMHBI TpeOyeT Hanu4uus Y4eOHOTO KaOWHEeTa
(VKazvleaemcs HaumMeHo8anue), 1adbopaTopun (VKazvieaemcs npu Haauduu,).
O6opynoBanue yueOHOT0 KaOMHETA:
O6opynoBanue 1a00paTopuu U pabounux MeCT JT1abopaTopuu:
TexHuueckue cpeacTBa 0OydIeHUs:

3.2. UudopmanuonHoe odbecnevyeHue
NudopmanmonHoe obecrieueHrue 00ydIeHHs COACPKHUT NEPEUCHb PEKOMEHIYEMBIX YIeOHBIX
n3nanuid, MHTEpHET-pECYPCOB, NOMOTHUTEIBHON JIMTEPATYPHI.

OcHOBHbIE HCTOYHUKH

1. bammmakoB M.W. Maremaruka: anredpa u Hauajaa MaTeMaTHYECKOro aHaJIn3a, TEOMETPHUs:
YU4eOHHK JUIsI CTYACHTOB MPO(ECCHOHANBHBIX 00pa30BaTENbHBIX OPraHU3allfid, OCBAWBAIOLINX
npodeccun u cnenunansHoctu CIIO. — M.,2017

2. bammakoB M.M. MaremaTnka: anredpa U Hayajla MaTeMaTHIECKOTO aHaIN3a, TEOMETPHS:
COopauK 33124 MpoUILHON HAMPABICHHOCTH: y4e0. MocoOue sl CTYACHTOB PO (hecCHOHATBHBIX
o0pa3oBaTeNIbHBIX OpraHu3alyii, ocBanuBatomux npodeccuu u cneunaibHoctu CI10. — M.,2017

3. bammakoB M.M. MaremaTnka: anreOpa 1 Hadajia MaTeMaTHIECKOTO aHAIN3a, TEOMETPHSI:
3amauHuk: y4eb. mocoOue Ajid CTYAEHTOB MPO(EeCCHOHATBHBIX 00pa30BaTENLHBIX OpPTaHU3AIHM,
ocBauBaromuXx npodeccuu u cnernuanbHoctu CI10. — M.,2017

4. bamMakoB M.M. MaremaTuka: anreOpa v Hadajga MaTeMaTUYECKOTO aHaJIN3a, TEOMETPHS:
DNEeKTPOHHBIM yuel.- METOJ. KOMIUIEKC Uil CTYIEHTOB MpOo(ecCHOHATBHBIX 00pa30BaTEIbHBIX
opraHu3alui, ocBanBaromux npodeccuu u crenuaabaocta CI1O. — M.,2017

5. TI'yces B.A., TI'puropreB C.I'., MBomrmna C.B. MaremaTtuka: anreOpa u Hadajia
MaTeMaTHYeCKOr0  aHajlu3a, TeOMETpHs: Y4eOHMK I  CTYIEHTOB Mpo(ecCHOHATbHBIX
00pa3oBaTeNIbHBIX OpraHU3alii, OCBanBarIKX mpodeccuu u cnenuaibHoctu CI10. — M.,2017

I[OHOJIHI/ITEJILHI)IE HCTOYHHUKHU

1. Amumor II.A. m np. Maremaruka: anreOpa ¥ Havajla MaTeMaTHYECKOrO aHaJM3a,
reomeTpusi. AnreOpa ¥ Havajga MaTEMaTHYECKOTO aHainu3a (0a30BbIN U yriyOJeHHbIH ypoBHM). 10—
11 xmaccel. — M., 2014.

2. Aranacsan JI.C., byryzoB B.®., Kagomuer C.b. u np. Maremaruka: anreOpa u Hayana
MaTemMaTHdeckoro aHanusa. ['eomerpus. ['eomerpus (6a30Bwiif U yrayOneHHbidt ypoau). 10—11
Kknaccel. — M., 2014.

3. bammmakoB M.U. Matemartuka (6a30Bblil ypoBeHs). 10 kitacc. — M., 2014.

4. bammmakoB M.U. MaremaTuka (6a30BbIil ypoBensb). 11 kmacec. — M., 2014.

5. bammmakoB M.U. Anrebpa u Havana aHanu3a, reomerpus. 10 kimace. — M., 2013.

6. bammakoB M.W. Matematuka (6a30Bblii ypoBeHb). 10 kmacc. COopHUK 3amau: yu4eO.
mocooue. — M., 2008.

7. bammakoB M.U. Matematuka (6a30Bblii ypoBeHb). 11 kmacc. COopHUK 3amay: yuel.
mocoodue. — M., 2012.

8. I'yces B.A., I'puropseB C.I'., MUonrmna C.B. Maremaruka pans mnpodeccuil u
CMELUANTBHOCTEH COLMAIBHO-3KOHOMUYECKOTO MpoQuis: y4eOHUK Ul CTYH. YUpPEXKJIEHHH cpen.
npo¢. obpazoBanus. — M., 2014.

9. Konsrun 10.M., Tkauea M.B, ®eneposa H.E. u ap. Marematuka: anredbpa u Havajia
MaTeMaTH4eCKOro aHanu3a. AnreOpa M Hadana MaTeMaTHyecKoro aHammu3a (0a3oBBII U
yriyonenssiit yposau). 10 kiace / nmoa pen. A. b. Xiwwkuenko. — M., 2014.
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10. Konsrun F0.M., TkaueBa M.B., ®enepoBa H.E. u np. Maremaruka: anreOpa u Havana
MaTeMaTHYeCKOro aHanmu3a. AsreOpa ¥ Hadana MaTeMaTHYecKoro aHamm3a (0a30BBIT U
yrayOnenHslit ypoBau). 11 xmace / mon pen. A. b. XKwkuenko. — M., 2014.

11. ®epepanbublii 3akoH oT 29.12.2012 Ne 273-®d3 «O06 obpazoBanuu B Poccuiickoii
denepanun».

12. Tlpuka3 MunucrepctBa oOpazoBanust u Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPXKIACHUM  (eAepalbHOIO TOCYIJApCTBEHHOr0 00pa30oBaTEIbHOTO  CTaHAApTa CPEIHEro
(mosHOTO) O0IIIEro 00pa3oBaHUs».

13. Tlpuka3z MunuctepcTBa oopazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHHH
n3menenuil B Ilpuka3 MunuctepctBa oOpa3oBaHuss u Hayku Poccuiickoit ®enepauuu ot
17.05.2012 Ne 413 «O06 yrBepxkacHun (eaepaabHOro TroCyIapcTBEHHOTO 00pa30BaTEIIBHOTO
cTaHJapTa cpeaHero (MoJHOTOo) O0IIero 0opa3oBaHMsM.

14. Tlucemo [lemaprameHTa rocyAapCTBEHHOM MOJUTUKUA B cdepe MOJIrOTOBKU pabOunx
kagpoB u JIIO MunucrepctBa oOpaszoBanus u Hayku P® ot 17.03.2015 Ne 06-259
«PekoMeHaIMM MO0 OpraHu3alMy IOJIydYeHHUs cpenHero oOmiero oOpa3oBaHusA B Ipenenax
OCBOEHHUSI 00pa3zoBaTelbHBIX MPOTPAMM CpPEIHEro IpodeccuoHallbHOrO o0pa3oBaHMs Ha Oasze
OCHOBHOTO o0011ero o0pa3oBaHus C y4dyeToM TpeOoBaHUI (enepanbHBIX TOCYIapCTBEHHBIX
o0pa3oBaTeNIbHBIX CTaHAAPTOB U IMOJIydaeMoil mpodeccud WM CHENHATbHOCTH CpPETHEro
npodeccrnoHalIbHOTO 00pa30BAHUSD.

15. bammvakoB M.M. Maremartuka: KH. JyIsl penogaBaTesisi: MeTo 1. mocodue. — M., 2013

16. bammakoB M.I., I{piranos I1I.1. Meroanueckoe mocooue mjas moarotoBku Kk EI'D. —
M., 2011.

17. O6 obpa3zoBanuu B Poccuiickoit @enepannn: dhenep. 3axon ot 29.12. 2012 Ne 273-03 (B
pen. @enepanbHbiX 3ak0HOB OT 07.05.2013 No 99-D3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne
170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot
03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 No 148-
@3, ¢ u3M., BHeceHHbIMU DenepaibHbIM 3aKOHOM OT 04.06.2014 Ne 145-®3, B pen. ot 03.07.2016,
c u3M. ot 19.12.2016.)

18. IIpuka3z Munucrepcta oopasoBanus U Hayku PD ot 31 mexabps 2015 r. N 1578 "O
BHECEHUU W3MEHEHUU B (elnepalbHbIil rOCYAapCTBEHHBIN 00pa3oBaTeNbHBIN CTaHIAPT CPEIHEro
obuiero o0pa3oBaHus, YTBEPXKICHHBIM mpuKa3oM MuHucTepcTBa 00pa3oBaHUS M HAyKH
Poccuiickoit ®eneparuu ot 17 mas 2012 r. N413"

19. IlpumepHass ocHOBHasi 0Opa3oBaTeNIbHAS IpOrpaMma CpeaHero oodmiero oOpa3oBaHWS,
0100peHHas pernieHueM (QenepanbHOro  y4eOHO-METOJAMYECKOr0 OOBeIUHEHUs 1o oO0meMy
ob6pazoBanuto (mpotokos oT 28 utons 2016 1. Ne 2/16-3).

20. bammvakoB M.U., Lpiranos I1.1. Metoaundeckoe nmocooue st moarotopku Kk EI'D.—M.,
2014

Ilepeyens UHTEpHET-pECypcoB

1. www.fcior.edu.ru (MudopmanmoHHbie, TPEHUPOBOYHBIE M KOHTPOJIBHBIC MaTEPHAJIBI).
2. www.school-collection.edu.ru (Enunas xkosekiuu  1UGpoBBIX  00pa30BaTEIbHBIX

pecypcoB).
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http://www.school-collection.edu.ru/

4. KOHTPOJIb M OIEHKA PE3YJbLTATOB OCBOEHMS YUYEBHOM
JUCIHHUIIVIMHBI

KoHTpons M oOLieHKa pe3ylbTaTOB OCBOEHHUS YYEOHOW JUCHMIUIMHBI OCYIIECTBIISETCS
IperoiaBaTesieM B TMPOLECCe MPOBEICHHUS MPAKTHUECKUX 3aHATUH, J1a0opaTOpHBIX pPadoT,
TECTUPOBAHHUSA, & TaKXKE€ B PE3yJIbTaTe BBHINOJHEHHsI O0y4arolIMMMCS WHIUBUIYAIbHBIX 3aJaHUM,
MPOEKTOB, UCCIEAOBAHMIA.

PesynbTaTel 00y4eHHs1 paCKpPBIBAIOTCS Yepe3 YCBOCHHBIC 3HAHUS M IPHOOPETEHHBIC YMEHHUS,
HaIpaBJIEHHbIE HAa IPUOOPETEHNE OOIINX KOMIIETEHIUH.
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