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1. MIOSACHUTEJIBHAS 3AITUCKA
[TporpamMma oOmieoOpa3oBarenbHOro yueOHoro mpeamera «Marematuka»y YOILO3Y
npennazHayeHa s marematuku B KOKKX ATACY mpu peanuzanuu oOpa3oBaTelbHOM
IpOrpaMMbl CpeHEero o0Iiero oopa3zoBaHus B Mpeesiax OCBOCHHMS OCHOBHOH mpodeccuo-
HanbHOM oOpaszoBarenbHON mporpammel CIIO (OINOIT CIIO) na 6a3e ocHOBHOTO 0OIIEro
00pa3oBaHUs MPH MOATOTOBKE KBATU(UIIUPOBAHHBIX PA0OYHX, CIYKAIINX.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit I'OC cpegnero obiero odpazoBanus,
NPEIbABISIEMBIX K CTPYKTYPE, COJECPKAHUIO U pe3yJibTaTaM OCBOCHUS yueOHOTO MpeAMeTa
«Marematukay, B COOTBETCTBUM ¢ PeKoMeHIalusIMU IO OpTraHU3aI|K MOJYyYEHUs CPEAHETO
oO1ero o0pa3oBaHus B Mpejiesax OCBOEHHUs 00pa30BaTeNIbHBIX MPOrPAMM CPEIHETO MPO-
(dheccruoHabHOTO 00pa3oBaHus Ha 6a3e OCHOBHOI'O OOIIEro 00pa30BaHUs C yUeTOM TpeOoBa-
HUH (eiepanbHbIX FOCy1apCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOJIy4aeMOn Mpo-
(deccun Uiy CneluaIbHOCTU CPEHEro NpodeccuoHaIbHOro oopazoBanus(nucsmo enap-
TaMEHTa roCyJapCTBEHHOM MOJIUTHKHU B chepe moaAroToBku padounx kajapos u AI10 Muno-
opHayku Poccuu ot 17.03.2015 Ne 06-259). 08.02.14 «Ikemiryoranus u 00CIyKUBaHNe
MHOTOKBapTHPHOIro 1oMay CojepkaHue nmporpaMmsl «MaTteMaTuka» HampaBiIeHO Ha JI0-
CTH)KECHUE CIICNYIONIUX LeJIei:

v’ obecnieyenre chOPMHUPOBAHHOCTH MPEACTABICHUM O COIMATBHBIX, KYJIbTYPHBIX

Y UCTOPUYECKUX (haKTOpax CTAHOBIICHUS MaTeMATHUKHU;
v’ obecrnieueHne ChOPMUPOBAHHOCTH JIOTHYECKOTO, aJITOPUTMHUIECKOIO U MaTeMa-
THYECKOTO MBIIIICHNUS;

v’ obecrnieyenre CHOPMHUPOBAHHOCTH YMEHHM INPHUMEHSTH IOJYYEHHbIE 3HAHMS
P PEIIEHUHN Pa3IUIHbBIX 3a0a9;

v’ obecrieuenre cHOPMHUPOBAHHOCTH IIPEACTABICHUHA O MaT€MATHKE KaK YacTH
00I11e4YeI0BeUECKON KyIbTYPhl, YHUBEPCATHLHOM SI3bIKE HAayKH, MO3BOJISIONIEM OMUCHIBAThH U
M3ydaTh pealbHbIC TPOIECCHI U SBJICHHUS.

v/ BOCIIMTaHWE JIYXOBHO Pa3BHTOM JINUHOCTH, TOTOBOW K CAMOIIO3HAHUIO M CaMO-
COBEPIIIEHCTBOBAHMIO, CTIOCOOHOM K CO3MIATEILHOMN JACSITEIBHOCTH B COBPEMEHHOM MUDE.

B mporpaMmy BKITIOYEHO cojiep:KaHue, HapaBiIeHHOE Ha (OPMHUPOBAHHUE Y CTYACHTOB KOM-
METeHIMH, HeoOX0MUMBIX 1 KauecTBeHHOTo ocBoeHus OITOITICIIO nHa 6a3e 0CHOBHOTO
oO1ero o0pa3oBaHus ¢ MOJTYYEHUEM CPEAHET0 00IIero 00pa3oBaHus; MPOTPaMMBI MO0~
tToBKH crierannctoB cpeanero 3seHa (ITITKPC). 08.02.14 «IkcmiryoTamust H 00CIy;KHBa-
HHE MHOTOKBAPTHPHOI'O JI0Ma)

2. OBIIAA XAPAKTEPUCTUKA YYEBEHOI'O [IPEJIMETA



Marematuka YOIL.0O3VsBnsercs pyHmameHTanbHON 0011€00pa3oBaTEeIbHON JAUCITU-
TJTMHOM CO CJIOKUBIIMMCS YCTOWYMUBBIM COACPKAHUEM M OOIMMMH TPEOOBAHUSIMU K MOITO-
TOBKE 00y4alOIIUXCH.

B npodeccuonanbHbix 00pa30BaTENbHBIX OPTaHMU3AIUAX, PEATU3YIOMUX 00pa3oBa-
TENbHYIO IPOTrpaMMy cpeiHero odiero oopaszoanus B npeaenax ocoenus OIIOIT CIIO na
0a3e OCHOBHOr0 0O0IIero o0pa3zoBaHusl, U3YUYEHUE MATEMATHUKU MMEET CBOM OCOOCHHOCTU B
3aBUCUMOCTH OT PO MpodheCcCHOHATBEHOTO 00pa30BaHMs.

[Tpu ocBoennu crenmanbHOocTel CITO TexHOMOTrMYecKoro npoduiis npodeccunoHa b-
HOro 00Opa3oBaHMs MaTEeMaTHKa M3ydaercsl Oojee yriayOJeHHO, Kak NpOodUIbHbIN yueOHbIH
MpeaMET, YUUTHIBAIOIIAs CIENU(PUKY OCBAUBAEMBIX CIEIIUATIBHOCTEH.

OTO BBIpaXKaeTCsl B COACPKaHUU OOYYEHHUS, KOJIMYECTBE 4YACOB, BBIJCISIEMBIX
Ha U3y4YCHUE OTJEIBHBIX TEM IPOrPAMMBbI, IITyOMHE UX OCBOCHHUS CTyJIEHTaMHU,00bEME U Xa-
paKkTepe MPaKTUYECKUX 3aHSATUM, BUIaX BHEAYJUTOPHON CaMOCTOSITEILHON pabOThl CTYEH-
TOB.

OO6uue 1eau u3ydeHusi MaTEMaTUKU TPAAUIMOHHO PEAIM3YIOTCS B YETHIPEX HaIlpaB-
JICHUSIX:

oO1iee mpeicTaBieHrne 00 Uaesx U METOJIaX MaTeMaTHKY;

MHTEJJIEKTYalIbHOE Pa3BUTHUE;

OBJIaJIEHE HEOOXOAMMBIMA KOHKPETHHIMU 3HAHUSIMU U YMEHUSIMU;

BOCIIATATEIILHOE BO3AEHCTBHUE.

[Ipodunuzanus uenaeil MaTeMaTUH4eCKOro 00pa3oBaHus OTPAKAETCS HA BHIOOPE MPUOPUTETOB
B Opra"mu3aiuu yueOHoit nestenpHoct ooydarommxcs 08.02.14 «Ikemiayorauus u oocay-
’KMBaHHe MHOTOKBAPTHPHOIO 10May. J[s TeXHOIOTHYeCKOTo mpoduis mpodeccnoHab-
HOTO 00pa3oBaHus BBIOOD 1eJIei cMeaeTcs B MparMaTideckoM HaIlpaBJICHUH, TpeaycMaTt-
PHUBAIOIIEM YCHJICHHE U paclINpeHne MPUKIAIHOTO XapaKkTepa U3y4eHHs] MaTeMaTHKH, TIpe-
MMYIIECTBEHHOW OpPUEHTAIIMHN Ha aJITOPUTMUYECKUN CTHIIb TIO3HABATEIILHOM JIEATEIHbHOCTH.
N3yyenune maTeMaTuku Kak mpodriibHON 00111€00pa30BaTeIbHOTO yUeOHOTO TpeIMe-

Ta, YYUThIBatOUIel criennduky ocBauBaembix ctyaeHtamu npodeccuun CIIO, obecnieunBaeT-
csl:

BBIOOPOM pa3JIMYHBIX MOAXOA0B K BBEJIEHUIO OCHOBHBIX MOHSTUH;

dbopMHpOBaHUEM CUCTEMBI yUeOHBIX 3aaHull, obecrneunBaronx 3PEGEeKTUBHOE OCY-

mMECCTBJICHUC BI)I6paHHBIX ICJICBbIX YCTAHOBOK;,



oOoraileHueM CIeKTpa CTHIeH yuyeOHOHM NEeATeNTbHOCTH 3a CUET COIVIACOBAHMS C Be-
OYIIUMH J€ATEIbHOCTHBIMUA XapaKTEPUCTUKAMHU BBIOPAHHON CIIEUAIBbHOCTH.

[IpodubHas cocTaBisitomas OTpakaeTcs B TpeOOBAHUAX K MOJATOTOBKE 00yJarouux-
Cs B 4aCTHU:

oOmIeil cucTeMbl 3HAHUM: CoAep)KaTelIbHbIe MPUMEPHI UCIOIH30BAHUS MaTeMaTHue-
CKHX UJCH U METOJI0B B IPO(ECCHOHANILHOM IESITeIbHOCTH;

YMEHUH: pa3anudre B ypOBHE TPEOOBAHUMI K CIOKHOCTH IPUMEHSIEMBIX aJTOPUTMOB;

MPAKTHYECKOTO UCIIOJIb30BAHMS IPUOOPETECHHBIX 3HAHUN U YMEHUI: HHIUBUAYATbHO-
ro y4yeOHOTO OIbITa B MOCTPOCHUU MaTeMaTHUYECKUX MOJEJNIeH, BBIMOJHEHUU HCCIIe0Ba-
TEJIbCKUX IIPOEKTOB.

Taxum oOpa3om, peanu3anys coaepkaHus yaeOHOro mpeIMeTa OPUSHTHPYET Ha TIPUOPH-
TETHYIO POJIb TIPOIECCYAThHBIX XapPAKTEPUCTUK yIeOHOU PabOThI, 3aBUCAIINX OT MIPODUIISI
npodeccuonanpaoro oopazoBanms 08.02.14 «Ikcmryoranusi 1 06Cay:KUBAHHE MHOT0-
KBapTHPHOIO I0Ma),

TIOJTYYCHHS OTIBITA UCTIOIH30BAHUS MATEMATHKHU B COJIEPIKATEILHBIX U IPOPECCHOHATBHO
3HAYUMBIX CHTYAI[USIX [0 CPAaBHEHUIO ¢ (JOPMATBHO-YPOBHEBBIMU PE3yJIbTaTUBHBIMU XapaK-
TEPUCTUKAMU O0yUYEHUS.

Copnepxanue y4eOHOro mpeameTra pa3paboTaHO B COOTBETCTBUM COCHOBHBIMHU COEP-

KATEJTbHBIMU JIMHUSIMU 00YUYEHUSI MaTEMATUKE:

anreOpanyeckasi JIMHUSI, BKJIIOYAIONIAs CUCTEMATU3AIMIO CBEJICHUN OUHMCIIax; U3yde-
HUE HOBBIX U 0000IICHUE paHee U3YUYEHHBIX OIepaluii (BO3BEICHUEB CTEIECHb, U3BIICUCHHE
KOpHS, Torapu(MUpOBaHUE, CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC U OOpaTHBIC K HUM); U3Y-
YeHHE HOBBIX BUJIOB YHMCJIOBBIX BBIpAXKEHUN M(DOPMYI; COBEPIICHCTBOBAHUE MPAKTUYECKUX
HaBBIKOB M BBIUUCIUTEIILHOW KYJIbTYpPhl, PACIIMPEHUE U COBEPIICHCTBOBAHUE ajireOpanye-
CKOTO arrmapara, cOpMUPOBAHHOTO B OCHOBHOM IIIKOJIE, M €r0 MPUMEHEHHE K PEIICHUI0 Ma-
TEMAaTUYECKUX U NPUKIIAJIHBIX 337a4;

TEOPETUKO-(DYHKIIMOHAJIbHAS JIMHUS, BKJIIOUAIONIAs CUCTEMAaTU3AIMIO U paclIupeHue
CBEJIEHUHN 0 (PYHKIUSAX, COBEPIICHCTBOBAHNE IpaprUeCKUX YMEHUN;

3HAKOMCTBO C OCHOBHBIMU HJIESIMH M METOJIaMH MaTEMaTHUYECKOTO aHaju3a BoObeMe,
MO3BOJISIIONIEM HMCCIIEOBATh AJIEMEHTapHbIe (DYHKIIMHA M PEIIaTh MPOCTEHIIINE TeOMETpHYe-
ckue, GU3NIECKUE U IPyTUe NPUKIaIHbIC 3aa4u;

JIMHUSL YPABHEHUM M HEPABEHCTB, OCHOBAHHAA HA MOCTPOECHUM MHUCCIICIOBAaHUM MaTe-
MaTUYECKUX MOJIETIEH, MepeceKaroniasIcs ¢ anredOpandeckoi UTeopeTUKO-PyHKITMOHATBHON

JJUHUAMHA W BKIIIOYAIOIIasaA pa3BUTHC MCOBCPIICHCTBOBAHUC TCXHHUKHU anre6pa1/1quKHX npce-
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o0Opa3oBaHUil Jisl pelIeHUsypaBHEHUI, HEPABEHCTB U CUCTEM; (POPMUPOBAHUE CITOCOOHOCTH
CTPOUTH HCCIIEAOBATh MPOCTEUIINE MATEMATHYECKUE MOJENN MPU PELICHUH HPUKIaJIHBIX
3a/1a4, 3a1a4 U3 CMEKHBIX U CIEHUAIbHBIX JUCHUILINH;

reOMETPUYECKAs! JIMHUS, BKIIFOUAIOIIAs HATJISAHBIE MPEICTABICHUS O MPOCTPAHCTBEH-
HBIX QUTypax W U3y4yeHUE UX CBOKMCTB, (GOPMHUPOBAHHE U PA3BUTHE MPOCTPAHCTBEHHOT'O BO-
oOpakeHusl, pa3BUTHE CITIOCOOOB r€OMETPUUECKUX U3MEPEHUN, KOOPJAUHATHOTO U BEKTOPHO-
r0 METOJOB JUJISl PEIICHNS MATEMaTHYECKUX U MTPUKJIAJAHBIX 33/1a4;

CTOXaCTUYECKas JIMHUS, OCHOBAHHAs HAa Pa3BUTHM KOMOMHATOPHBIX YMEHHWH, Ipel-
CTaBJICHUI O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX OKPYKAIOLIEr0 MUPA.

B mmanax mporpaMmbl yaeOHBIN MaTepral IpeIcTaBlIeH B (hopMe depeayromerocs pa3sep-
ThIBAHUSI OCHOBHBIX COJIEP KATENIbHBIX JIMHUW (aIre0pandecKoi, TEOpEeTUKO-
(YHKLIHMOHAJIBHOM, YpaBHEHUN U HEPABEHCTB, TEOMETPUYECKOM, CTOXAaCTHYECKOM ), UTO MO03-
BOJISIET TMOKO MCIOJIb30BaTh UX PACIOIOKEHHE U B3aUMOCBSA3b, COCTaBIISITh pab0UMii KaJleH-
JApHBIN TIJ1aH, MO-pa3HOMY Yepeays yueOHbIe TeMbl (TJIaBbl yueOHUKA), yUUTHIBas MPOPUITH
npo¢ecCuoHaIbHOro 00pa3oBaHus, cenuduky ocBanaeMoil crienuanbHoctu CI10
08.02.14 «IkcminyoTanus v 00CayKUBAaHUE MHOTOKBAPTUPHOT0 I0MAY, TTyOUHY H3y4e-
HUSI MaTepuaa, ypoBEHb ITOATOTOBKH CTYACHTOB I10 IPEIMETY.

Nzyuenue oOuieoOpa3oBarenpHOro yueOHOro mpeamera «MareMmaTuka»3aBepliaeTcs

MO/IBEICHUEM UTOTOB B (OpME IK3aMeHa B paMKax MPOMEKYTOUHON aTTeCTalluU CTYJIEHTOB
B nporuecce ocBoeHus: ocHoBHo OIIOII CIIO ¢ monydyeHueMm cpenHero oomero oopasona-

uus (IIIKPC).

3. MECTO YYEBHOI'O IIPEIJMETA B YYEBHOM IIJIAHE

VYuebubiii npeaMer «MaTeMaTuka» SBISETCS YYEOHBIM MPEIMETOM 0053aTeIbHOM
npeaMeTHon obnactu «MatemaTtuka u uadopmarukay OI'OC cpennero obmero oopa3ona-
HUSL.

B npodeccronanbHbIXx 00pa30BaTENbHBIX OPTaHMU3AIMUAX, PEATU3YIOMUX 00pa3oBa-
TEJIBHYIO IporpamMmy cpeaHero oouiero oopazoBanus B npenenax ocsoenus OIIOIT CITIO na
0a3ze OCHOBHOro 00I1Iero oOpasoBaHusi, yueOHbIN nipeamMeT «MaTeMaTuka» u3ydaercs B 00-
mmeoOpazoBarenbHOM mukie yueoHoro miana OITOIT CITO na 6a3e ocHOBHOTO 001IeTO 00-
pa3oBaHUs C MONy4YeHHeM cpeaHero oodmiero oopazosanus (ITTTKPC).

B yue6nbix mnanax I[MIIKPC yuyebnsiit npeamer «MaremaTtuka» BXOAUT B COCTaB 00-
X 00111e00pa30BaTeNIbHBIX YUEOHBIX TUCIUTIINH, (OPMUPYEMBIX U3 00S3aTEIBHBIX MPEI-

MeTHbIX obJsacteit ®I'OC cpeanero obmero odpazopanus, crenuanbHocTedt CI1IO cootBer-



CTBYIOIIETO PO uiIs MpoPhecCuOHAIBHOTO 00pa30BaHUs.

4. INTAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
OcBoeHue conepkanusl yueOHoro nmpenMera «MaTemaTHKay 00€CIeUYnBaeT TOCTHKE-
HUE CTYJCHTaMHU CJIEAYIOIIUX PE3YyIbTaTOB:

JAUYHOCHHbBIX:
c(hOpMHUPOBAHHOCTH MIPEICTABIICHUA O MaTEMAaTUKE KaK YHHBEPCATHHOM SI3bIKE HAYKH,

CpEACTBE MOJICTUPOBAHUS SIBJICHUMN U MPOIIECCOB, ULAX U METOJaX MaTEMaTHKH,

MOHMMAaHUE 3HAYMMOCTH MaTeMaTUKH ISl HayYHO-TEXHHYECKOIo mporpecca, chop-
MHPOBAaHHOCThH OTHOIIEHHUS K MaTEeMaTHKE KaK K YacTHU OOIIeUeIOBEYECKON KYIbTyphI Yepe3
3HAKOMCTBO C HCTOPUEH pa3BUTHS MATEMAaTUKH, SBOJIIOMEH MaTeMaTHYECKUX UJEH;

Pa3BUTHE JIOTHYECKOTO MBINIJICHUS, TPOCTPAHCTBEHHOTO BOOOpaXEHUS, aJTOPUTMHU-
YECKON KYJIBTYPhI, KPUTUYHOCTH MBIIUICHHUS Ha YPOBHE, HEOOXOIUMOM I OyayIiei mpo-
(hecCHOHAIBHOM JIESITEIFHOCTH, IS MMPOAOJDKEHHS 00pa30BaHUs U caMOO0pa30BaHUs;

OBJIaJICHNE MaTEMaTHYCCKUMHU 3HAHUSAMH M YMEHUSIMH, HEOOXOUMBIMU B TTOBCETHEB-
HOM KU3HH, JIJI1 OCBOCHMSI CMEXHBIX €CTCCTBEHHOHAYYHBIX JNUCIUIUIMH U JUCITUILINH IPO-
(dbeccroHaNBHOTO IUKJIA, JJI MOJy4YeHUus o0pa3oBaHus B 00JACTIX, HE TPEOYIONINX YIIyo-
JICHHON MaTeMaTUYECKOM IOJITOTOBKH;

TOTOBHOCTh M CIIOCOOHOCTBH K 00pa30BaHMIO, B TOM YHCIIe caMO0Opa30BaHUIO, Ha MPO-
TSOKEHUU BCEH KU3HU, CO3HATEIIPHOE OTHOIIICHHUE K HEMTPEPHIBHOMY 00pa30BaHMIO KaK yCIIO-
BHIO YCIIEITHOM ITpodeCcCHOHaIBbHON U 00IIIECTBEHHON IeATeIbHOCTH,

TOTOBHOCTh M CITOCOOHOCTh K CaMOCTOSTEIIbHOM TBOPYECKOM M OTBETCTBEHHOM jes-
TEIILHOCTH,

TOTOBHOCTh K KOJUICKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU B 0Opa3oBa-
TEIHLHOM, OOIIECTBEHHO MOJIE3HOH, yueOHO-HCCIIeIOBATEIBCKOM, MPOSKTHON 1 IPYTUX BHUAAX
NEATCIIBHOCTH,

OTHOIIIEHUE K MPO(eCCHOHATBHON JACATEIHPHOCTA KaK BO3MOKHOCTH Yy4YacTHUs B pellie-
HUW JIMYHBIX, 00IIECTBEHHBIX, TOCYIaPCTBEHHBIX, 00IIEHAIMOHAIBHBIX TIPOOJIEM;

MemanpeomMemHuplx:
YMEHHUE CaMOCTOSITEJILHO OIPECATh eI ACSTEILHOCTH U COCTaBISATh IUIaHBI JIes-

TCJIBbHOCTH, CaMOCTOATCIIbHO OCYHICCTBJIATH, KOHTPOJIUPOBATE U KOPPCKTUPOBATH ACATCIIb-

HOCTb, MCIIOJIB30BAaTb BCC BO3MOKHBIC PECYPChI 1A AOCTHXKCHHA ITOCTABJICHHBIX ueneﬁ 151
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peanu3aluu IIaHOB JIEATebHOCTH;

BBIOMPATH YCHEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYALMSIX;

yMEHUE NPOAYKTUBHO OOIIATHCS U B3aUMOJIEUCTBOBATH B MPOILIECCE COBMECTHOM Jies-
TEJIbHOCTH, YYUTBHIBATh MO3HUIMHU APYTHMX YYACTHUKOB JESITEIBHOCTH, d(PPEKTUBHO pa3pe-
1aTh KOH()IUKTEI,

BJIaJICHUE HaBbIKAMHU MMO3HABATEJIbHOM, Yy4eOHO-UCCIIEOBATENbCKON U MPOEKTHOM Je-
ATEJIHHOCTH, HAaBBIKAMU pa3pelIeHHs] MpoOJieM; CIOCOOHOCTh M TOTOBHOCTH K CamMOCTOs-
TEJIbHOMY MOMCKY METOJOB PELICHUs MTPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3JIMYHbIX METO-
JIOB TIO3HAHUS;

TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEIbHOM HH(POPMALUOHHO-TIO3HABATEIBHOM
JEsITeIbHOCTH, BKJIIOUasi yMEHUE OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX MH(POpMAIUH,
KPUTHUYECKH OLEHUBATh U MHTEPIPETHPOBATh MH(POPMAIUIO, MOJYyYaEMYI0 M3 pa3iMYHbIX
MCTOYHHKOB;

BJIQJICHUE S3BIKOBBIMHM CPEJICTBAMM: YMEHUE SCHO, JOTMYHO M TOYHO HM3JIaraTb CBOIO
TOYKY 3PEHMSI, HCIIOJIb30BATh aJICKBATHBIE S3bIKOBBIE CPEJICTBA;

BJIa/ICHNE HAaBbIKAMHU IO3HABATEIbHON pe(IEKCUU KaK OCO3HAHMSI COBEPIIAEMBIX JEii-
CTBUI U MBICIMTENIBHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHMi, TPAHUL] CBOETO 3HAHUS U
HE3HaHMs, HOBBIX MO3HABATEIbHBIX 33J1a4 U CPEJCTB JJIsl UX JOCTHKEHUS,

LEJICYCTPEMIICHHOCTh B MOUCKAX U MPHUHITUU PELIeHUI, COOOPa3UTEeNbHOCTh U UHTY-
ULHA, pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUI; CIIOCOOHOCTh BOCIIPUHUMATh KPaco-
Ty YU TAPMOHUIO MUPA;

npeoOMemHbIX:

c(OpPMHPOBAHHOCTh MPEJCTABICHUNA O MATEMATHKE KaK YaCTU MUPOBOUKYJIBTYpPHI U
MECTe MaTeMAaTUKH B COBPEMEHHON LMBUIM3ALMH, CTIOCOOAXONUCAHUS SIBJICHUN PEalbHOTO
MHpa Ha MaTEMaTHYECKOM SI3bIKE;

c(OpPMHPOBAHHOCTh MPEACTABICHUA O MAaTeMATHYECKUX TMOHATUSX KaKBaKHEHIIMX
MaTEeMaTUYECKUX MOJIEIISIX, MO3BOJIIOIIMX ONMKMCHIBATh U M3y4YaThbpa3HbIE MPOLECCH U SIBJIE-
HUS; TOHUMaHKE BO3MOKHOCTH aKCHOMATUYECKOTOMOCTPOEHUSI MATEMAaTUYECKUX TEOPUL;

BJIAJCHUE METOJAMHM J10KA3aTEIbCTB U aJTOPUTMOB PEIICHUS, YMEHUE UXIIPUMEHSTD,
IIPOBOJIUTH JOKA3aTENIbHBIE PACCYKACHUS B XOJE PEIIECHUS 3a/1ay;

BJIIaJCHUC CTaHAAPTHBIMH IIPHUEMAMH PCHICHUA PalWMOHAJIbBHBIX HWHUPpAalMOHAJIbHBIX,
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MOKAa3aTeJIbHbIX, CTENIEHHBIX, TPUTOHOMETPUUYECKUX YPaBHEHUITN HEPABEHCTB, X CUCTEM;

WCITOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, BTOM YHUCIE IS IOUCKA MYyTH
pElIeHUs ¥ WILTIOCTPAIlMU PEIlICHUs YPaBHEHUN WHEPABEHCTB;

c(hOpMHUPOBAHHOCTH MPEACTaBICHUI 00 OCHOBHBIX MOHATHSIX MaTeMaTUYECKOro aHa-
JM3a U UX CBOMCTBAX, BIAJEHUE YMEHHUEM XapaKTepH30BaTh MOBeACHUE (DYHKUIUN, UCTIOIb-
30BaHME MOJTYUYEHHBIX 3HAHUH J1JIs1 OMMCAHUS U aHAJIN3a PEaJIbHbIX 3aBUCUMOCTEH;

BJIaJICHUE OCHOBHBIMH MOHATHUSMH O IUIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPUYECKHUX
¢durypax, uX OCHOBHBIX CBOMCTBaX; COPMUPOBAHHOCTh YMEHUS PACIIO3HABATH T€OMETpHUYe-
ckue QUryphl Ha YepTekax, MOJACIISIX U B peallbHOM MUPE; TPUMEHEHUE N3YUEHHBIX CBOMCTB
reoMeTpuueckux Guryp u Gopmys Ui peieHus FeOMETPUUECKHX 3a/1a4 U 33/1a4 C MPaKTH-
YECKHUM COACPKAHUEM;

c()OPMUPOBAHHOCTH MPEACTABICHUN O Mpoleccax U SBICHUSIX, UMEIOIIMX BEpOsT-
HOCTHBII XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEATbHOM MUPE, OCHOBHBIX MOHS-
THSAX 3JIEMEHTAPHON TEOPUM BEPOSTHOCTEN; YMEHHMM HAaXOIWTh M OLICHMBATh BEPOSATHOCTH
HACTYIUICHHUsI COOBITUM B MPOCTEHIIMX MPAKTUYECKUX CUTYalUSIX U OCHOBHBIE XapaKTepH-
CTUKH CITy4allHbIX BEJINYUH;

BJIQJICHUE HABBIKAMH MCIIOJIb30BaHUS T'OTOBBIX KOMIBIOTEPHBIX IIPOrpamMM MpPHU pelIe-
HUU 3a/1a4;

Y IONIOJTHUTEIbHO OTPAKATh:

1) chopMHPOBaHHOCTH MPEICTABICHUI O HEOOXOIMMOCTH JTOKA3aTEeLCTB MpU 000C-
HOBaHWU MAaT€MAaTHYECKUX YTBEPKACHHUN U POJIM aKCHOMATUKH B MTPOBEJACHHUH JI€TYKTUBHBIX
pacCyXJIeHUN;

2) cOpMHPOBAHHOCTH TIOHSATHIHOTO arapara Mo OCHOBHBIM pasjeliaM Kypca mate-
MaTHUKU; 3HAHUI OCHOBHBIX T€OpeM, (POpPMyJ U YMEHUS UX IPUMEHSTH; YMEHUS J10Ka3bIBAaTh
TEOpPEMBbI U HaXOJUTh HECTaHAAPTHBIE CLIOCOOBI PELICHHUS 3a/1a4;

3) chopMUPOBAHHOCTh YMEHHI MOJCITUPOBATh PEATBHBIC CUTYAllUH, UCCIIEI0BATh 10~
CTPOEHHBIE MOJIENN, HHTEPIIPETUPOBATH MTOTYUEHHBIN pe3ysbTaT;

4) chopMHPOBAHHOCTh TPEIACTABICHUH 00 OCHOBHBIX MOHATHAX MATEeMAaTHYECKOTO
aHajM3a U UX CBOMCTBaxX, BIaJCHUE YMEHHUEM XapaKTepu30BaTh MoBeaeHUE (HYHKIMMA, uc-
II0JIb30BAHUE NOJIYYEHHBIX 3HAHUM ISl ONTMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;

5) BJIAICHUC YMCHUSAMMA COCTABJICHUA BCPOATHOCTHBIX MOHCHCﬁ I10 YCJIOBHIO 3a/la4u U
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BBIYHCJICHUA BCPOATHOCTH HACTYILIICHUA CO6I>ITPIﬁ, B TOM 4YHCJIC C NMPHUMCHCHUCM (I)OpMy.TI

KOM6I/IHaTOpI/IKI/I N OCHOBHBIX TCOPEM TCOPHH BCpO?[THOCTCﬁ; HCCICA0OBAaHUA cnyqaﬁHHx BC-

JIMYHUH I10 UX pacCIpCaAcICHULO.

5. COAEPKAHUE YYEBHOI'O ITPEJIMETA

HaunmenoBanue
pa3esioB U TeM

Coaepixanue yueOHOro Mmarepuasia u ¢opMbl OpraHu3anuu
AesATeTbHOCTH 00yYaloHXCs

Pa3gen 1. Beegenue. PazButie noHsaTHSA O YK CIIE

Tema 1.

Beenenue. /lelicTBUTEILHBIE
yncia. IlIpudau:kéHnbie Bbl-
YK CJIeHusl.

DAaTeMaTHKaISHayKC,TCXHHKC,BKOHOMHKC,HH@OpMaHHOHHLD(TCXHOHOFH-
SIX U MPAKTUYEeCKOM nesTenbHOoCTH. Llenu u 3agaun n3ydeHus MaTeMaTHKU
nipu ocBoennu crnenuanbHocteld CI10.enbie u parmonanbubie yncia. Jlei-
CTBUTEIIbHbIE YynCia. BeimonHenne apupmMeTnieckux AeCTBUN HaJ YUCIIa-
MU, COUCTasd YCTHBIC U TUCbMCHHBIC HpI/IéMI)I.

IIpakTnueckas padora Ne 1.

IIpakTnueckas padora Ne 2.

Beinonnenue apudmernyeckux IeHCcTBUN HaJl YUCIIaMU, COYeTast yCTHBIE U
MUCHMEHHBIC IPUEMBI.

Tema 2.
KommiekcHbIe Ynciia

KommnnekcHsble uncna u aeiictBus Hax HUMU. Haxoxxaenue npuoOamkEHHbIX
3Ha4YeHUH BeNWYHH. BepHbie U 3Hauamye nudpsl B IpUOIMKEHHBIX BHIYHC-

JICHUSX.

IIpakTHyeckasi padora Ne 3.

IIpakTnyeckas padora Ne 4.

KommiekcHble uncna u aeiictBus Hax HUMA. Haxoxxaenne npuoamkEHHBIX
3HAYEHUH BEJIMYMH.

Pa3nes 2. OcHOBbI TPMTOHOMETPHH

Tema 3.
Tpuronomerpnueckue pyHk-
MU JIIO00ro yria

OcHoBHble noHATHS. Pagnannas mepa yria. BpamarensHoe nmxenue. Cu-
HYC, KOCHHYC, TAHT€HC U KOTaHT€HC yrciia. opMynupoBaHue onpeaesieHui
TPUTOHOMETPUUECKUX (QYHKIHUH ISl YIJIOB IOBOPOTA M OCTPBIX YIJIOB MPSIMO-
YrOJILHOTO TPEYTOJIbHUKA U 00BSCHEHUE UX B3aUMOCBS3H

Tema 4.

®opmyJibl TPHTOHOMETPHM.
IIpeoOpa3oBaHue TPUTOHO-
MeTPUYECKUX BbIPAKEHU I

[IprMeHEeHnEe OCHOBHBIX TPUTOHOMETPHUYECKUX TOXKJIECTB ISl BBIYHUCICHUS
3Ha4eHUH TPUTOHOMETpHUECKUX (YHKUIMH MO OAHOHN M3 HuX. M3ydenue oc-
HOBHBIX (DOPMYNT TPUTOHOMETPUU: (POPMYIIBI CIIOKEHUS, YIBOCHHUS, TPE0O-
pa3oBaHUsl CYyMMBbl TPUTOHOMETPUYECKUX (YHKLUI B MIPOU3BEJCHHUE U TIPO-
W3BEJCHUSA B CYMMY M NPHUMEHEHHUE NPHU BBIYMCICHUM 3HAYEHUS TPUTOHO-
METPUYECKOTO BBIPAKEHUS U YIIPOLLIEHUS €TO0.

O3HaKOMJIEHHE CO CBOWCTBaMU CUMMETPUU TOUYEK HA €IMHUYHON OKPYKHO-
CTH U PUMEHEHHUE X JUIsI BbIBOJA (pOpMYII IpUBEACHHUS

IIpakTuuyeckas padora Ne 5
OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA

IIpakTuuyeckas padora Ne 6
@DopMyIIBl CI0XKEHUS, YABOSHHS U MOJIOBUHHOTO YIiia

IIpakTnueckas padora Ne 7
TpUroHOMETpUYECKUE BBIPAKEHUS.

IIpakTnueckas padora Ne 8
[Ipeobpa3oBaHus MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKEHUI

Tema 5.

Oynkiun. Ob6nacTe onpeneneHus U MHOXKeCTBO 3HaueHui. I'paduk ¢(yHK-
1uu. CBolicTBa (PyHKIMKA: MOHOTOHHOCTb, YeTHOCTh U HEUETHOCTh, MEPHO-
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HaumenoBanue
pa3aesioB U TeM

Conep:kanue yuyeOHOro marepuasa u GopMbl OpraHu3auuu
AeSITeJIbHOCTH 00y4aroIHUXCs

DyHKINH, UX CBOHCTBA U
rpagpuxku

JTUYHOCTh, OTPAHMYEHHOCTh. [IpOMEXYTKHM BO3pacTaHUs W YOBIBAHUSA,
HauOoJblllee U HAMMEHbIEe 3HAYEHHS, TOYKU SKCTpeMyMa (JOKaJIbHOTO
MakcuMymMa U MUHUMYMa). [IpuMepbl (YHKIIMOHATBHBIX 3aBUCUMOCTEH B
peasibHBIX Tporeccax u sBiaeHusx.[IpeobpasoBanus rpadukoB: napaieib-
HBIA MEPEHOC, CUMMETPHs, OTHOCUTEIBHO OCeH KOOPAMHAT U CHUMMETPHUS
OTHOCHUTEJIbHO Hayauia KOOpJIUHAT, CAMMETPHSI OTHOCUTEIILHO MPSIMOH y = X,
pacTshKeHHEe M C)KaTHe BIOJb Ocel KoopauHat. TpuroHoMeTpudyeckue QpyHk-
1M1, UX CBOWCTBA M rpauKu, MepHUOJUIHOCTH,0CHOBHON mepuoa. B3anmuo
obpatubie ¢pyHKIMH. O0IacTh ompeeneHus: no0JIacTh 3HaYEHUH OOpaTHON
¢ynkuuu. 'papux obparnoit ¢pynkumu.Haxoxnenue ¢yHkuuu, oOpaTHON
AHHOM.

IIpakTHyeckasi padora Ne 9.
IIpakTuyeckasi padora Ne 10
OcHOBHBIE CBOMCTBA (O YHKIMH

IIpakTHyeckasi padora Ne 11,
IIpakTuyeckasi pa6ora Ne 12
[TocTpoeHre rpadyMKOB TPUTOHOMETPHYUCSCKUX (DYHKITHIA.

IIpakTuyeckasi padora Ne 13.
IIpakTHyeckas padora Ne 14
Brinondenue npeoodpa3oBanus rpahukoB

Tema 6.
Tpuronomerpnueckue pyHk-
M YHUCJI0BOI0 ApryMeHTa

Tpuronomerpuueckre GyHKIUU YUCIOBOIO apryMeHTa, 3HaKH, 3HAUCHUs
(GyHKIHN HEKOTOPBIX YTiI0B. M300pakeHne AeHCTBUTEIBHBIX YHCET TOUKa-
MU €IMHUYHON OKpYyx’HOCTU.DopMyIibl IpuBeaeHUS. APKCUHYC, apKKOCH-
HYC, apPKTaHI€HC, ApKKOTAHI'€HC YUCIIA.

IIpakTnueckas padora Neld.
IIpakTuyeckasi pa6ora Ne 16

IIpakTHyeckasi padora Ne 17,
Tpuronomerpuueckre GyHKIUH YUCIOBOTO apTyMEHTA.

IIpakTuyeckasi padora Ne 18

IIpakTuyeckasi padora Ne 19.
IIpakTuueckas padora Ne20

PopMyIIbl IPUBEAECHUS

Tema 7.
Tpuronomerpuueckue ypas-
HCHUS, HepaBeHCTBa U CH-
CcTeMbl YpaBHEHHUI1

Pemenue no ¢opmynaMm U TPUTOHOMETPUUECKOMY KPYTyNPOCTEUIINX TpHU-
TOHOMETpUYECKHX YypaBHeHUM.[IpuMeHeHre oOOIUX METOAOB pelIeHUs
ypaBHEHUH (MIpUBEACHHUE KIMHEHMHOMY, KBaJpaTHOMY, METOJ pPa3iOkKEeHUS
Ha MHOXMHTEJIHN,3aMEHbl TIEPEMEHHONW) NpU pelleHUH TPUTOHOMETpHUYe-
CKMXYPAaBHEHUH. YMEHHE OTMEYaTh Ha KPyre PElICHUs MPOCTEHIINXTPUTO-
HOMETPUYECKUX HEPABEHCTB. PelieHne HEPABEHCTB U CUCTEM HEPABEHCTB C
MIPUMEHEHUEMPA3JINYHbIX CIOCOOOB.

IIpakTnueckas padora Ne 21.
PemreHne TpUroHOMETPUYECKUX YPABHEHHUM

IIpakTnueckas padora Ne 22
PernieHne TpPUrOHOMETPHUECKUX HEPABEHCTB

IpakTuuyeckas padora Ne 23
IIpakTnuyeckas padora Ne 24

Pemenue cucrem TPUTOHOMCTPHUYCCKUX ypaBHCHI/Iﬁ 1 HCPABCHCTB

Paspnen 3. IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

Tema 8.
AKCI/IOMBI CTepeOMeTpl/II/l

B3aumHoe pacnonoskeHue IByX MpsSMBIX B pocTpaHcTBe. [Ipu3Haku B3auM-
HOT'O PaclojIOXeHHUs NMpsAMbIX. B3auMHOE pacnosiokeHue MpsiMon M IJI0CKO-
CTH.AKCHOMBI CTEPEOMETPHUHU

Tema 9.
[MapanieabHOCTH NPSAMBIX H

[TapannenbHOCTh MPSIMOM M IJIOCKOCTH. B3anMHOE pacnosioskeHue MiIocKo-
cTeil B mpocTpaHcTBe. [lapamnensHocTs miiockocrei. [lapannensHoe npoek-
tTupoBaHue. 1300paxkeHrne npoCTpaHCTBEHHBIX (QUTYD.
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HaumenoBanue
pa3aesioB U TeM

Conep:kanue yuyeOHOro marepuasa u GopMbl OpraHu3auuu
AeSITeJIbHOCTH 00y4aroIHUXCs

ILIOCKOCTE B MPOCTPAHCTBE

IIpakTuyeckas padora Ne25.
IIpakTuyeckasi pa6ora Ne 26

HapaJ'IJ'IeJ'IBHOCTB MMPpSAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE

Tema 10.
I[lepneHaAUKyYJIAPHOCTD NMPSI-
MBIX M IUI0CKOCTEH B MPO-
CTpaHCTBe

[lepneHquKyIApHOCTD NPsAMBIX. [IeprIeHIUKYIAPHOCTD NPSIMOU U IIJIOCKO-
cT. TeopeMsl 0 NPSAMBIX, IEPIEHIUKYISAPHBIX IIIOCKOCTH. [leprienaukymsap
U HakJIOHHas. TeopeMa o Tpex neprneHaukyispax. [leprnenukynspHOCTb
JIBYX TIJIOCKOCTEMH

[Ipu3Haku ¥ CBOMCTBA NapaJUICIbHBIX U NEPIEHAUKYJIAPHBIX INIOCKOCTEN.

IpakTuyeckasi padora Ne 27,
IIpakTuuyeckas padora Ne 28

[lepneHMKYISPHOCTD NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE

Pa3znen 4. KoopanHaTbl M BEKTOPBI

Tema 11.
KoopaunaTtsl B ipocTpan-
CTBE

[IpsimoyronbHas (JeKkapToBa) cucTeMa KOOpAMHAT B mpocTpaHcTBe. Dopmy-
Jla PaCCTOSAHUA MCKAY ABYMs TOYKAMH, KOOPAWHATBI CCPCAUHBI OTPC3Ka.
I'eomerpuueckue npeoOpa3oBaHusl MPOCTPAHCTBA: MapajuleIbHbIN NEpeHoc,
CUMMETpHUSI OTHOCUTEJIBHO IJIOCKOCTH, M0J100M€, IBUKEHUE. YTOJI MEXAy-
HIPSMBIMU. YTOJI MEXIY NPAMOHN U INIOCKOCTBIO. YTOJI MEXKAY IJIOCKOCTSMHU.
[Io1ma b OPTOrOHAJIILHOM IPOEKIUH.

IpakTuyeckasi padora Ne 29,
IIpakTuyeckas padora Ne 30

Metoa KOOpAMHAT B IPOCTPAHCTBE

IpakTuyeckasi padora Ne 31.
IpakTuyeckas padora Ne 32

["eomeTpuueckre npeodpa3zoBaHsi MPOCTPAHCTBA: MAPAILICILHBIN IEPEHOC

IpakTuyeckasi padora Ne 33.
IIpakTuyeckas padora Ne 34

I'eomeTprueckue npeodpazoBaHus IPOCTPAHCTBA: CUMMETPUS OTHOCUTEIIb-
HO IJIOCKOCTH

Tema 12.
BekTops! B IpocTpaHCcTBE

Bexropsl. Koopaunatel Bekropa. Moayibe BekTopa. PaBeHCTBO BEKTOPOB.
CrnosxeHue BEKTOpOB. Y MHOKEHHE BEKTOpA Ha 4Mcio. Pa3oskeHne BekTopa
10 HAIMpaBJICHUSIM. YTOJI MeXAy BekTopaMu. CKallipHOE IPOU3BEIEHNE BEK-
TOPOB. YpaBHEHHUs cepbl, INIOCKOCTH U MPSIMOi.

IpakTuyeckas padora Ne 35
IIpakTnuyeckas padora Ne 36

CrnoxeHue BEKTOpOB.

IIpakTuyeckas padora Ne 37.
IIpakTnuyeckas padora Ne 38

YMHOXKEHHE BCKTOpPA HA YHCJIO.

IIpakTnuyeckas padora Ne 39
IpakTuyeckas padora Ne 40

Paznoxenne BCKTOpA 110 HAIIPABJICHUSAM.

Pasnea 5. Hauana MaTeMaTH4YeCKOI0 aHAJIN3A

Tema 13
Hpeuen IIOCJIICJOBATCIIbHOCTH.

CriocoOblI 3a/1aHMs ¥ CBOMCTBA YUCIIOBBIX MocieoBaTeabHoCTel. [lonsaTHe
omnpejene nocnenosaresbHocTU. CyliecTBOBaHUE Ipeziesia MOHOTOHHOM-
OrpaHUYEHHOHU nocnenoBaresbHOCTH. CyMMHUpPOBaHHE MOCIEI0BATENBHO-
creii.beckoHeuHO yOBIBaIOIIas FeOMETPHUECKas IPOTPECCHs U €€ CyMMa.

Tema 14
HpOI/I3BOZ[Ha$I nu eé anMeHe—
HHUC

[lonatne o mNpPOU3BOJHOM (QYHKIMHU, €€ TeOMETpUYEeCKHid u Qu3nye-
CKHICMBICI. YpaBHEHHE KacaTelbHOU K rpaduky ¢yHkuun. [TpousBogHbIe
CYMMBL,pa3HOCTH, NPOU3BEACHHUs, YacTHbIE. [IpOM3BOIHBIE OCHOBHBIX JJIE-
MeHTapHbIXQYHKIMNA. [IprMeHeHrne Mpou3BOIHOM K HCCIIEOBaHHUIO (YHK-
uuil u nocrpoenutorpadgukos. Haxoxaenue HanOONbIIEro, HAUMEHBIIETO
3HAYEHUS UIKCTPEMAIbHBIX 3HAU€HUHN (YHKIIUH.

[IpuMepsl HUCIIONB30BAHMS IPOM3BOIHOM MUl HAXOXKACHUS HaWIy4IlIerope-
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HaumenoBanue
pa3aesioB U TeM

Conep:kanue yuyeOHOro marepuasa u GopMbl OpraHu3auuu
AeSITeJIbHOCTH 00y4aroIHUXCs

IICHUs B TMPHUKIJIAJHBIX 3a1adax. BTopas mpou3BOAHAs, €€ TeOMETPUUCCKUI
uduznvecknii cMpici. HaxokaeHue CKOpOCTH JUisi MpoIecca, 3aJaHHOro
bopmyoiiu rpadukom.

IIpakTHyeckasi padora Ne 41,
IIpakTuyeckasi pa6ora Ne 42

[Tpon3BoHAs CTI0KHON (HYHKIIMH

IIpakTuyeckas padora Ne 43.
IIpakTuyeckasi padora Ne 44

Brrunciienne npon3BoIHOM

IIpakTnueckas padora Ne 45.
IIpakTuyeckasi pa6ora Ne 46

HaXO)KI[eHI/Ie TOYCK MAaKCMMyMa U MUHUMYMa

Tema 15
[lepBooOpazHas 1 HHTETpAI

Wurerpan u nepsoodpaznas. [Ipumenenue onpeaeaeHHOro HHTErpaia 1Jis-
HaxO0XAEHU IO KpUuBoJIMHENHOM Tpaneunu. ®opmyna HeroToHa —
JleitOuuna. [Ipumepsl npuMeHeHus: UHTEerpaia B GU3UKe U TEOMETPHH.

IIpakTnyeckas padora Ne 47
IIpakTuuyeckas padora Ne 48

Haxoxxaenne nepBoo0pasHbIX pa3IHuHbIX (YHKIHI

IIpakTnyeckas padora Ne 49
IIpakTuyeckas padora Ne 50

BrprunciieHne miomaa KpUuBOJMHENHON Tpaneuuu

IIpakTnyeckas padora Ne 51.
IIpakTuyeckas padora Ne 52
IpakTunyeckas padora Ne 53

[lepBooOpa3Has U uHTErpai

Pa3nes 6. Kopuu, crenenu u jiorapugmnbi

Tema 16

Kopens n — oii crenenu. Cte-
MeHb C PalIOHATIBLHBIM [TOKa3a-
TEIeM.

KopHu HatypalbHOM CTENEHM U3 YMCIIA U UX CBOMCTBA. BrruncieHnne ucpas-
HEHHE KOpHeH. BpinoiHeHue pacueTroB ¢ paaukaiamu. CTemneHu cpaiuo-
HaJbHBIMH IIOKAa3aTeIsIMH, MX CBOMCTBA. HaxokaeHre 3HAaUCHUM CTEHCHEH
CpallMOHAJIbHBIMHU MTOKA3aTEJSIMU.

IIpakTnuyeckas padora Ne 54.
IIpakTnueckas padora Ne 55
IIpakTuuyeckas padora Ne 56

[IpuMeHeHne CBOWCTB KOPHEH

Tema 17
CrenenHast QpyHKIHSA.

CreneHn C JeHCTBUTENBHBIMHU MMOKa3aTensiMu. CBOWCTBAa CTENEHU C JeH-
CTBUTEIBHBIM TTOKa3zareneM. CrenenHas (bYHKHI/ISI C HaTypaJbHBIM ITIOKa3a-
TeneM, ee cBoicTBa M rpaduk.IlpeoOpa3oBaHus BBIpaKEHHH, COACpPIKAIINX
creneHu. CpaBHEHHUE CTENIEHEH.

IIpakTnueckas padora Ne 57
IIpakTuuyeckas padora Ne 58

[TpeoOpazoBanHusi BEIpAKEHUM, COACPIKAITIX CTECTICHH.

IIpakTnuyeckas padora Ne 59
IIpakTuuyeckas padora Ne 60

CpaBHEHHE CTENEHEM.

Tema 18
[Toka3atenbHas GyHKIIHS.

[TokazarenbHast pyHKIMS (IKCIIOHEHTA), €€ CBOICTBA U rpaUK.

IIpakTnueckas padora Ne 61
IpakTuuyeckas padora Ne 62

[TokazarenbHasi GYHKIIMS

Tema 19
Jlorapudmudeckast GyHKIUS.

Jlorapudm uncna. OcHOBHOe Jiorapu(Muieckoe TOXKAECTBO. JlecsaTuynbie
nHaTypaibHble orapudmel. [IpaBuna aeiictuii ¢ norapudmamu. Ilepexon
KHOBOMY OcCHOBaHHIO. HaxoxjeHue 3HaueHUH Jjiorapudma 1Mo MpOH3BOJIb-
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HaumenoBanue
pa3aesioB U TeM

Conep:kanue yuyeOHOro marepuasa u GopMbl OpraHu3auuu
AeSITeJIbHOCTH 00y4aroIHUXCs

HOMYOCHOBaHUIO. Brruncienue u cpaBHeHue norapudmos. Jlorapudmupo-
BaHUE HIIOTEHUHMpOBaHUE BblpakeHuil. Jlorapudmuueckas QyHKIMS, ee
CBOWCTBa UrpauK.

IIpeoOpa3oBaHue panMOHAIbHBIX, CTENEHHBIX, TOKA3aTEeIbHBIX U Jlorapud-
MHYECKHUX BBIPAKCHUI

IIpakTuyeckas padora Ne63.
IIpakTuyeckas padora Ne 64

[IpaBuia neiicTBuil ¢ JorapugmamMu

IIpakTuyeckasi pa6ora Ne65
IIpakTuuyeckas padora Ne 66

Brruncnenue u cpaBHeHHE JTorapu@mMoB

Pa3znen 7.YpaBHeHUs1 1 HEPABEHCTBA.

Tema 20

OcHOBHBIC TIPUEMBI PELICHUS
CHUCTEM YypaBHEHUW. PaBHO-
CWIBHOCTh YypaBHEHUH, Hepa-
BEHCTB, CUCTEM.

O3HaKOMJIEHHE C IPOCTEHIINMHU CBEACHUSIMU O KOPHSAXAJIreOpandeckux
ypaBHEHUH, IOHATUSMHU UCCIICOBAHUSYPABHEHUI U CUCTEM YpPaBHEHHIA.
N3ydenue Teopun paBHOCHIIBHOCTH YPABHEHUN U €€ IPUMEHEHMUSI.
Hcnonb3oBanue cBOMCTB U rpadukoB PyHKUUN AJs pelICHUSypaBHEHUI.
[loBTOpEHNE OCHOBHBIX IPUEMOB PEIICHUS CUCTEM.

Tema 21
WppatnmonanpHple ypaBHEHUS H
HEPaBEHCTBA

Pemenue nppaioHanbHbIX ypaBHEHHUH ¢ IPUMEHEHHEM BCeX IPHUEMOB (pa3iioxe-
HUSIHA MHOKHTEJIN, BBEJICHNSI HOBBIX HEU3BECTHBIX, MOJICTAHOBKH,I'PapHIeCcKOro
MeToza). Perienne nppaunoHanbHBIX CUCTEM YPaBHEHHUH C IPUMEHEHHUEM pa3iiny-
HBIX crtoco0oB.Perienne nppannoHanbHBIX HEPABEHCTB U CHCTEM HEPaBEHCTB C
MPUMEHEHUEMPA3IMYHBIX CIIOCOOO0B.

IIpakTnyeckas padora Ne 67
IIpakTuyeckas padora Ne 68
PelieHre nppanroHanbHbIX YPABHEHUN U CUCTEM YPaBHEHUMN

IIpakTuyeckas padora Ne 69
IIpakTnyeckas padora Ne/0
Penienue nppalimoHaibHbIX HEPABEHCTB U CHCTEM HEPABEHCTB

Tema 22
ITokaszaTenbHbIE YpaBHEHUS U
HEpaBEHCTBA

Pemenne moka3aTenbHBIX YPaBHEHUH C MPUMEHEHHEM BCEX PHUEMOB (Pa3ioKeHH-
sSTHaA MHOXXHTCJIN, BBCACHUSA HOBBIX HEU3BCCTHBIX, HOI[CTaHOBKI/I,Fpa(l)I/IT-IeCKOI‘O MeE-
Toza). Pemenne noka3aTenbHBIX CHCTEM YpaBHEHHH C IPUMEHEHUEM Pa3IMIHBIX
crioco0oB.Penenne noka3arenbHBIX HEPABEHCTB M CHCTEM HEPAaBEHCTB C PUMEHe-
HUEMPA3JINYHBIX CIIOCOOOB.

IIpakTnueckas padora Ne 71
IIpakTnuyeckas padora Ne 72
PenieHre mokaszarenbHbIX YPaBHEHUM U CUCTEM YPaBHEHUM

IpakTuuyeckas padora Ne 73
IIpakTnueckas padora Ne 74
Pemenne moka3aTeabHBIX HCPABCHCTB U CUCTEM HCPABCHCTB

Tema 23
Jlorapudmuueckue ypaBHeHUS
Y HEpaBEHCTBA

Pemenue norapudmMuueckux ypaBHEHHUI ¢ IPUMEHEHHEM BCEX MPUEMOB (paziioxe-
HUSIHA MHOKHTEJIH, BBEJICHNS] HOBBIX HEM3BECTHBIX, MOJICTAHOBKH,I'paQHIECcKOro
MeToza). Penienue norapudMuieckux cUCTEM YpaBHEHUH ¢ IPUMEHEHUEM Pa3iiiy-
HBIX c11oco0oB.Pemenne norapuMuuecKux HEpaBeHCTB U CHCTEM HEPABEHCTB C
MIPUMEHEHUEMPA3INIHBIX CIOCO00B.

IIpakTnueckas padora Ne 75
IIpakTuuyeckas padora Ne 76
Pemienue gorapudMuueckux ypaBHEHUH U CUCTEM ypaBHEHUH

IIpakTnueckas padora Ne 77
IpakTuyeckas padora Ne 78
Pemenne HOFapI/I(i)MI/I‘IeCKI/IX HCPABCHCTB M CUCTEM HCPABCHCTB

O3HakoMIIeHHE ¢ OOIIMMH BOIIPOCAMHU PELICHUS] HEPABEHCTB UHUCIIONB30BaHNE
CBOWCTB ¥ TrpadMKOB QYHKIMIA NIPU pelICHUMHEPABEHCTB.
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HaumenoBanue
pa3aesioB U TeM

Conep:kanue yuyeOHOro marepuasa u GopMbl OpraHu3auuu
AeSITeJIbHOCTH 00y4aroIHUXCs

Tema 24

Hcnone3oBaHue  CBONCTB H
rpadukoB GYHKUMI MIpH peliie-
HHUY YpaBHEHUH 1 HEPaBEHCTB

IIpakTuyeckas padora Ne 79
IIpakTuyeckasi pa6ora Ne 80
Pemenne nppanmoHanbHBIX HEPABEHCTB C HCITONIb30BaHNEM rpaduka GpyHKINN

Tema 25

MGTOI[ HWHTCPBAJIOB

OCHOBHBIE IPHUEMBI PEIICHNS] HEPABEHCTB M CHCTEM HEPaBEHCTB METOJIOM WHTEP-
BaJIOB

IIpakTuyeckas padora Ne 81
IIpakTuyeckasi pa6ora Ne 82
Penienue HepaBeHCTB METOJIOM HHTEPBAJIOB

Tema 26
ypaBHeHI/Iﬂ nu HCpaBeHCTBa,
COAEpIKAIIHNE MOIYJIb

Pemicnue ypaBHeHI/Iﬁ 1 HCPABCHCTB, COACPIKAIIUX MOYJIb

IpakTuyeckasi padora Ne 83.
IIpakTuyeckas padora Ne 84
PelieHne ypaBHEHMI M HEPABEHCTB, COAEPKAIUX MOLYJIb

Tema 27
YpaBHEHUS U HEPABEHCTBA C
napamMeTpoM

PewieHue ypaBHeHHM U HEPABEHCTB € IapaAMETPOM

IIpakTuyeckasi padora Ne 85.
IIpakTuyeckas padora Ne 86
PelieHre ypaBHEHMI M HEPABEHCTB C IapAMETPOM

Tema 28

HpI/IMeHeHPIe MaTEMAaTHYCCKUX
METOJOB I PEIICHHUs COJIEp-
JKaTCJbHBIX 3a4a4 U3 pa3HI/I‘-I-
HBIX 00JacTel HayKH W TIpaK-
TUKU

[IpumeHeHne MaTeMaTHYECKUX METO/IOB JJIS PEIIeHUs COJepKATeNbHBIX 3a/1a4 U3
Pa3NUYHBIX 00JaCTel HAYKH U MPAKTHKH

IIpakTunyeckas padora Ne 87.
IIpakTnyeckas padora Ne 88
Pewienue conepxaTenbHbIX 3a1a4

Pa3nea 8..MHOrorpaHHuKH, IVIOIIA/IM UX IOBEPXHOCTEl U 00BEMBI

Bepmmnel, pebpa, rpanu MHOrorpanHuka. Pazseptka. MHOTOrpaHHBIE YTIIBL.

Tema 29 Boinyxkiible MHOrOrpanHuku. Teopema Oinepa. [Ipusma. [Ipsimast u HakIoH-
MHororpaHHuKH, mwiomany | Has npusMa. IIpaBunpnas npusma. [loBepxHocts npusmel. [lapamienenunen.
TNOBEPXHOCTeH  MHOrorpannu- | Ky6. [Tupamuna. [pasunsnas nupamua. [IoBepXHOCTH mupamMus. Y ce-
KOB 4yeHHas nupamuaa. Terpasrap.

IIpakTunyeckas padora Ne 89

IIpakTnuyeckas padora Ne 90

IIpakTnuyeckas padora Ne 91

Boluncnenne noBepXHOCTH MHOTOIPaHHUKOB

20 Ceuenus ky0Oa, npu3Mbl U nupaMmusl. [IpencraBieHre o NpaBUIIbHBIX MHO-

Tema

OOBEMBI MHOTOTPAaHHHUKOB.

rorpaHHukax (TeTpasipe, Kyde, oKTadpe, noAeKa’ape u ukocadape). O0b-
eM u ero usmepenue. Dopmyinel o0bemMa Kyda, IPSIMOYTOJILHOTO Mapasiiene-
nunena, npusmbl. @opmynsl odbema nupamuibl. Berancienue o0bEMOB
MHOTOTPaHHHUKOB.

IIpakTuuyeckas padora Ne92
Brruucienne 00EMOB MHOTOTPAHHHUKOB.

IIpakTnuyeckas padora Ne 93
IIpakTuuyeckas padora Ne 94

[Tnomaay moBepxHOCTEH U 00BEMBI MHOTOTPAHHHUKOB.

Pa3nea 9.Tesa BpameHus, nuiomaan UX NOBepPxXHoOCTell U 00bEMBI

Tema 31
Tena BpaieHust

Hunuaap u xoHyc. YcedeHHbI KOoHyc. OcHOBaHHeE, BbICOTa, OOKOBaso-
BEPXHOCTh, oOOpa3ytomas, pa3BepTka. OceBble CeuyeHUs U  ceue-
Hus,napauiensHele ocHoBaHuto.lllap u chepa, ux ceuenus. Kacarenbhas
TJIOCKOCTB K cdhepe
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HaumenoBanue
pa3aesioB U TeM

Conep:kanue yuyeOHOro marepuasa u GopMbl OpraHu3auuu
AeSITeJIbHOCTH 00y4aroIHUXCs

Tema 32

OOBEMBI TeN BpalIeHUs

dopmyna o6béMa munuHIpa. Dopmynel 00bemMa KoHyca. Popmynna o0bema
mapa. Beraucnenne miomnaaym noBepXHOCTH U 00bEMOB TeJ BPALICHUSI.

IIpakTuyeckas padora Ne95
IIpakTuyeckasi pa6ora Ne 96

Brruucnenne o0bEMOB TeN BpalleHUs

Tema 33
Inomaas MOBEPXHOCTH TeEI
BpalIeHus

®dopMyTbl IUTOIIAAX IOBEPXHOCTEH IIMIMHpPA U KOHyca. DopMyia miomaim
cdepsl.

IIpakTuyeckasi pa6ora Ne 97
IIpakTuyeckas padora Ne 98

Brraucnenue IOBCPXHOCTHU TCJI BpALICHUA

IIpakTuyeckasi pa6ora Ne 99
[ToBepxHOCTH U 0OBEMBI TN BpAILLICHHUS

Paznen 10. KomOunaTopuka, 3j1eMeHTbI TEOPHH BEPOSITHOCTE U MATEMAaTHYECKOH CTATUCTUKH

Tema 34
DneMeHThl KOMOMHATOPHKH.

OcHOBHbBIE TOHATHSI KOMOMHATOPUKY. 3a/1a4X Ha MOJICYET YMCIIa pa3Melie-
HUM, IepecTaHOBOK, coueTaHuil. Pemenue 3a1a4 Ha nepebop BapUaHTOB.
®opmyna 6unoma HerotoHa. CBoiicTBa OMHOMHHAIBHBIX KO3 PHUIINEHTOB.
Tpeyronsuuk [Tackas.

IIpakTuuyeckas padora Ne 100
Pemenue 3a1au Ha mepedop BapuaHTOB.

Tema 35
BeposiTHOCTB CcitydallHOTO CO-
OBITHS

CoObITHE, BEPOATHOCTH COOBITHUS, KIITACCHYECKOE ONPEIEIEHUE BEPOSITHOCTH,
CJIO’KEHHE U YMHOXKEHHE BepOosTHOCTEH. CTaTUCTHUECKas! BEPOSITHOCTb.

IIpakTuyeckasi padora Ne 101
IIpakTuyeckasi pa6ora Ne 102
Cratucrudeckas BCPOATHOCTD.

Tema 36

[Ipencrasnenne naHHbIX. 3ama-
qnu MaTeMaTH'—IeCKOﬁ CTaTUCTU-
KH.

[IpencraBienue qaHHBIX (TAOJIULIBI, TUATPAMMBL, TpadUKH), TeHEepalbHas
COBOKYITHOCTB, BEIOOpPKa, cpeiHee apudmernyeckoe, Meauana. [Toastue o
3a/la4ax MaTeMaTUYECKOM CTaTUCTUKU. Pelienne npakTHueckux 3a1ay ¢
MIPUMEHEHHUEM BEPOSTHOCTHBIX METO/IOB

IIpakTnueckas padora Ne 103
IIpakTnueckas padora Ne 104

Pemenue IMPAKTUYCCKHUX 3a/1a4 C TPUMCHCHUEM BCPOATHOCTHLIX MCTOIOB
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6. TEMATHYECKOE INTAHUPOBAHMUME 110 YYEBHOMY IIPE/METY

Ne IIpakTuye-
u/n HaunmeHoBaHue pa3aesioB 1 TeM Bcero | Jlexkuus cxcue paGoTsi
Pa3znea 1. Beeaenne. PazBurne moHATHA 0 YHCIE 11 7 4
1. Brenenue. JleiictButenbHble uncia. [IpuOmmkEéHHBIC BBIYUCIIC- 5 3 2
HUS
2. | KoMmriekcHble yncia 6 4 2
Pa3nen 2. OcHOBBI TPMTOHOMETPHH 35 15 20
3. | Tpuronomerpuueckue GyHKIMHU JIFOOOTO yriia 1 1
4. | ®opmyisl Tpuronomerpun. Ilpeodpa3oBanue TpuroHoMeTpuye- 8 4 4
CKUX BBIpQXKEHUHN
5. | OyHKIMH, X CBOWCTBA U TpapUKH 8 2 6
6. | Tpuronomerpuyeckue PyHKIIMN YUCIOBOTO apryMEHTa 11 4 7
7. | TpuroHoMeTpuueckrue ypaBHEHUS, HEPABEHCTBA U 7 4 3
CHCTEMBbl ypaBHEHUI
Pazjen 3. [IpsiMble U JIOCKOCTH B POCTPAHCTBE 18 14 4
8. | AKCHOMBI CTEpEOMETPUH 3 3
9. | IlapamaenbHOCTh MPSMBIX M INIOCKOCTEH B TPOCTPAHCTBE. 9 7 2
10. | TlepneHUKYISIPHOCTH MPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE. 6 4 2
Pa3nen 4. KoopauHaTbl H BEKTOPHI. 19 7 12
11. | KoopauHaTel B MPOCTPAHCTBE 10 4 6
12. | BekTopbl B IPOCTPAHCTBE 9 3 6
Pasznea 5. Hayaia mareMaTH4eCcKOro aHAJIN3a 22 9 13
13. | IIpenen mocieoBaTeIbHOCTH 2 2
14. | TlpousBoaHas u €€ MPUMEHCHHE 10 4 6
15. | [lepBooOpa3Has u UHTErpai 10 3 7
Pasnen 6. Kopau, crenenu u jorapugmsl 19 6 13
16. | Kopenb n — oif crenienu. CTeneHb ¢ pallMOHAIBHBIM [T0Ka3aTeIeM 4 1 3
17. | Crenennast pyHKIHS 5 1 4
18. | TTokazaresnbHasi QyHKIUS 5 3 2
19. | Jlorapudmuueckas GyHKIHS 5 1 4
Pa3nes 7. YpaBHeHUs] H HEPABEHCTBA 36 14 22
20. | OcHOBHBIE TIPHEMBI PEIICHHUS CHCTEM YpaBHEHWH. PaBHOCHIb- 1 1
HOCTb YpaBHEHUH
21. | UppannoHalibHbIe YpaBHEHUS U HEPABEHCTBA 5 1 4
22. | Iloka3arenbHble ypaBHEHMsI U HEpAaBEHCTBA 5 1 4
23. | JlorapudmMuyeckrue ypaBHeHHs U HEPaBEHCTBA 5 1 4
24. | Vcnionb30BaHNe CBOWCTB M TpauKOB (YHKIHMH TPH PEHICHUU 3 1 2
ypaBHEHMI U HEPABEHCTB
25. | Mero1 MIHTEPBAJIOB 5 3 2
26. | YpaBHEeHHUs U HEPABEHCTBA, COJIEpKAIUEe MOIYJIb 3 1 2
27. | YpaBHEeHHS U HEPABEHCTBA C MAPaMETPOM 5 3 2
28. | IlpumeHeHne MaTeMaTUYECKUX METOJIOB JJIsl PELICHUs COoJepiKa- 4 9 9
TEJNBHBIX 33/1a4 U3 Pa3IMYHbIX 001aCTei HAYKH U TIPAKTHKH.
Pa3nes 8.MHOrorpaHHMKH, IVIOIIAAN HX MOBEPXHOCTE U 00BbEMBI 9 3 6
29. | MHOTOTpaHHUKH, TUIOMIA/IU TIOBEPXHOCTEH MHOTOTPaHHIKOB 5 2 3
30. | OOBEMBI MHOTOTPAaHHUKOB 4 1 3
Paznen 9.Tesa Bpamenusi, J10mMaaM UX NOBEPXHOCTEN U 00bEMBI 7 4 3
31. | Tena BpamieHus 1 1
32. | OObEMBI Ten BpalleHus 3 1 2
33. | [Tnomaap MOBEPXHOCTH TEJ BPAIICHHS 3 2 1
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Ne IMpakTHye-
w/n HaumeHnoBanme pa3aesioB 1 TeM Bcero | Jleknus cKHe paBoTHI
Pa3znea 10. KomOnnaTtopuka, 3JieMeHThI T€OpPHMH BEpPOSAATHOCTEH W 9 3 6
MATEeMAaTHYeCKOIl CTATUCTUKH

34. | DneMeHTH KOMOMHATOPUKHU 2 1 1

35. | BeposITHOCTP CITyd4aifHOTO COOBITHS 3 1 2

36. | IlpencraBnenne qaHHbBIX. 3a/1a4d MaTEeMAaTHUYECKOW CTATUCTUKHU 5 1 4

Hroro: | 184 80 104

[Ipu peanuzanuu conepxaHusi o0ieoOpa3zoBaTeIbHOr0 yueobHoro npeamera «Mare-

matukay B npeaenax ocsoenusi OIIOIT CIIO na 6a3e ocHOBHOro 00Iero oOpa3oBaHHs C

noJryueHueM cpeaHero ooiero oopasosanus ([ITIKPC):

Buna yueOHo# padoThI

O0BbeM yacoB

O0beM 00pa3oBaTeIbHON TPOrPAMMBI 184
Oo0s13aTesIbHAsI ayAUTOPHAs YueOHAasi HATPY3Ka (Bcero) 184
B TOM YHCJIC:
JIEKIIUU 80
IPAKTUYECKHUE 3aHSTUS 104

CCMHHApPCKHEC 3aHATUSA

Y4eOHBIM IUIaHOM
HE TIPETYCMOTPEHO

Koncynemayuu

2

Ikzamen 6

7.YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECINHEYEHHUE MNPOI'PAMMBI YYEBHOTI'O ITPEJAMETA
7.1. Onucanue mamepuanvbHO-mexHUUECKOUl 6a3bl, HEOOXOOUMOUL OJ1A OCYULECIBTICHUA

oﬁpasoeameﬂbuozo npouecca

HanmeHnoBanue cnenMajJbHBIX MOMENIEHUH U

OCHaHleHHOCTb CIICMAJIBHBIX NMOMeEIe-

Ne ni/m . . HUI ¥ NIOMELUEeHU JJI CAMOCTOATEILHOM
MOMeNIeH Uil IJIsl CAMOCTOSITEIbLHOMH PadoThI
padoThI
Kabuner nundopmaruky, 1. Hocka yueOHas
ayJIUTOpUS AJIs TPYNIOBLIX U UHAUBUAYaANbHBIX |2. Pabouee MecTo mpemnoaaBarens
KOHCYJIbTAllMM, TEKYIEro KOHTPOJIS U 3.KommekT yueOHol meOenu Ha 28 yer.
1. MPOMEKYTOUHOM aTTecTaIuu. 4. Harnsaaeie mocoous
414056, 5. IlnakaTel TEMaTUYECKHE
AcTtpaxaHckast 00J1acTh, T. ACTpaxaHsb,
yi. Habepexxnas 1 Mast, 117, nomemenue Ne 32
KaOuner nns camocToaTenbHOU paboTh 1. Komnniext yueOHOM Mebenu Ha 25 yell.
4140586, 2.Kommerotep B komruiekre 10 mir.
2. AcTtpaxaHckas 00y1acTb, T. AcTpaxaHb, 3. Jloctyn K MH(pOPMaIMOHHO-

yn. Habepexnas 1 Mas, 117, nomemenue Ne 32

TeHCKOMMyHI/IKaLII/IOHHOﬁ CCTHU «I/IHTCpHCT»
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7.2. Pekomenoyemasn numepamypa (u3 gpedepanvnozo nepeuns)

@) OCHOGHAA yueOHan rumepamypa:

1. Mopakosuu A. I'. AnreOpa u Hadana maTematudeckoro ananusa. 10 kmacc. B 2 4. Y. 1. YueOHuk as
0011e00pa3oBaTeNbHBIX YUpexkKAeHUN (IPOPUITBHEIN YpOBeHb). - M.: MHemo3uHa, 2011.

2. Mopakosuu A. I'. AnreOpa u Havana MmaTeMatuyeckoro ananuza. 10 knacc. B 2 4. Y. 2. 3amauynuk mis
0011e00pa3oBaTeNbHBIX YUpeKAeHUN (IPOPUITBHEIN YpoBeHb). - M.: Muemo3una, 2011.

3. Mopakosuu A. I'. Anrebpa u Havyasa MaTeMatudeckoro ananuza. 11 kmacc. B 2 4. Y. 1. YueOnuk s
001eo0pa3oBaTeNbHBIX Yupexaeauid - M.: Muemosuna, 2011.

4, Mopnkou4d A. I'. Anrebpa u Hayaya MaTeMatrudeckoro ananuza. 11 kiacc. B 2 4. Y. 2. 3agauynuk mis
o011e00pa3oBaTeNbHBIX yUpexaeHul . - M.: Maemosuna, 2011.

0) OononnumenvHan yyeoOnana numepamypa (6 m.u. ciosapu):

1. Anrebpa u Havana aHanu3a: MeToandeckoe nocodue ans yuurens / A. I'. Mopakosuy. — M: Muemo-
3uHa, 2012
2. Anre6pa. [Toypounslie miansl o yuyeOHuky noj peaakiueit A. H. Konmoroposa 10 kmace/ coct. T.

JI. Adanaceesa, JI. A. Tanunmmna-Boarorpan: Yuurens, 2010

3. Adanaceesa T. JI., Tanwmmna JI. A. Anre6pa u Hagana ananu3a. 11 Kiracc: moypovHbIe IJIaHbl 110
yuebnuky A. H. Konmoroposa u np. — Bonrorpan: Yuurens, 2008.

6) nepeuens yueoOHO-memoouuecko20 00ecneuenus:

1. ®enepanbubiit 3aK0H 0T 29.12.2012 Ne 273-03 «O06 obpazoanuu B Poccuiickoit denepamum».

2. llpukaz MunuctepctBa oOpa3oBanus U Hayku PO ot 17.05.2012 Ne 413 «O06 yrBepxaeHuu dene-
paJIbHOIO TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa CpeiHero(mosHoro) odmero oOpa3oBa-
HUS.

3. Tlpukaz Munucrepcrsa odpasoBanusi u Hayku PD ot 31.12.2015 Ne 1578 «O BHeceHMH M3MEHEHHHA
B [Ipuka3 Munucrepcta oOpa3oBanus 1 Hayku Poccuiickoit ®deneparu ot 17.05.2012 Ne 413 «O6
YTBEPXKJICHUM (pellepaIbHOr0 roCyAapCTBEHHOT0 00pa30BaTeNbHOIO CTaHAapTa CPETHETO (TI0JIHOTO)
o011ero 0Opa3oBaHUsY.

4. Tlucemo [enaprameHTa rocyJaapCTBEHHOHN MOJUTHKH B cdepe MOoAroToBkHu padbouux kaapos u 1O
MunucrepcTBa obpazoBanus u Hayku P® ot 17.03.2015 Ne 06-259 «PexoMenaanuu 1no opraHusa-
UM TTOJIyYeHHsI cpeiHero olmiero o0pa3oBaHus B Mpeesiax OCBOCHUSI 00pa30BaTEeIbHBIX MPOrpaMM
cpenHero npoecCHoHaIbHOr0 00pa3oBaHUsl Ha 0a3e OCHOBHOIO 0OIIEro oOpa3oBaHHs C Yy4ETOM
TpeOoBaHUIl (enepanbHbIX TOCYAAPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHIAPTOB M IOJTy4yaeMOW Ipo-
(eccun MM CIeNUaIbHOCTH CPEeIHEro Npo(ecCHOHANBHOT0 00pa30BaHUs.

5. AunreOpa u Hauana aHanu3a: MeToau4Yeckoe mocooue ans yuurens / A. I'. Mopakosud. — M:
Mmuemo3suna, 2012
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6. Anre6pa. IToypounsie mmansl o yueOHUKY noj peaakuuein A. H. Kommoroposa 10 kmacc/
coct. T. JI. AdanacweBa, JI. A. Tanununa-Bonrorpan: Yuurens, 2010

7. AdanaceeBa T. JI., Tanmnuna JI. A. Anrebpa n Hayana aHanu3a. 11 kiacc: moypoyHsbIe miia-
HbI 110 yuyeOHuky A. H. Konmoroposa u np. — Bonrorpan: Yuurens, 2008.

8. T'eomerpus. [loypounsie muansl o yueonuky JI. C. Atanacsna, B. @. byry3osa, C. b. Ka-
nomiesa u ap./I". Y. KosaneBa-Bonrorpan: Yuutens,2005

2) uHmepHem-pecypcol:

1. www.fcior.edu.ru (®enepanbHblii IEHTP HWH(POPMAITMOHHO-00PA30BaTEIBHBIX PECYPCOB —
OIHOP).

2. www.school-collection.edu.ru (Exunas xosutekuus udpoBbix 00pa30BaTEIbHBIX PECYPCOB).

3. www.window.edu.ru (EauHoe okHO mocTyna k oOpa3oBarenbHbIM pecypcam Poccuiickoii Dene-

pamun).
0) I71eKMPOHHO-OUOIUOMEYHbIE CUCEMDbL:

1. www.megabook.ru (MerasHuMKIONE NS Kupuna u Medoaus; pazziensl

«Hayka/Matematuka.KubepHeTuka).
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8.0COBEHHOCTH OPTAHU3ALIMN OBYUYEHMUS UIs1 THBAJINJIOB U JIMIL C
OI'PAHUYEHHBIMHU BO3ZMOXKHOCTAMMU 310POBbSA

I[JISI O6y‘IaIOHII/IXC5I N3 YHCJIa UHBAJIUIOB U JIMII C OI'PaHUYCHHBIMHU BO3MOKHOCTAMU

3A0pOBbA HaA OCHOBAHHMU ITMCBbMCHHOTO 3asABJICHHA y‘l€6HLII>i HpGI[MeT«MaTeMaTI/IKa» pea-

JU3yeTCS C Y4eTOM OCOOEHHOCTEW MCUXO(PU3NYECKOTO Pa3BUTHUS, WHIUBUIYATbHBIX BO3-

MOYKHOCTEH U COCTOSIHUS 37I0POBbsI (J1ajiee — HHIUBUIYAJTbHBIX OCOOCHHOCTEH ).

9. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHUA

YYEBHOI'O IIPEMETA

®opMbI H METO/IbI KOHTPOJISA U

1
Pe3yabTaTnl 00yyeHus =
> [ OLICHKH
(IMYHOCTHBIE, MPeJ- 2 S IIpoBepsiemble yMeHHs U 3HA- 5
MeTHbIE, MeTanpeamer- | = & HUSA pegyﬂbTaTOB Doy ICHIA
’ = E Texymmmii koH- | [IpomexyTrounas
HbIE) S ym p .
= TPOJIb aTTecTalus
Juunocmmuule
c(OpMHPOBAHHOCTH JI1 | 3HATh:vicropuio pa3BUTHA U A0- | YCTHBIN onpoc,
MpEeACTABJICHUI O MaTe- CTUKEHUSI OTEYECTBEHHOU UH- TECTUPOBAHUE
MaTHKE KaK YHUBEpCalb- (dbopMaTUKK B MUPOBOM MH]TY-
HOM $I3bIKE HaYKH, Cpel- cTpuu HH(GOPMALIMOHHBIX TEX-
CTBE MOJICJINPOBAHUS SIB- HOJIOTUI;
JIEHU U IPOLIECCOB, Ue-
X 1 METOAAaX MaTeMaTHu-
KH;
IIOHMMaHUE 3HAYUMOCTH JI2 | 3HATH:npuHumns! odecriedeHuss | Y CTHBIN OIpOC,
MaTeMaTUKU JJIsl HAy4HO- nH(OPMALIMOHHON OE€30MacCHOCTH | TECTUPOBAHHE
TEXHUYECKOTO ITporpec- YMETD: enanets cuctemont 6a-
ca, cChOPMHPOBAHHOCTh 30BBbIX 3HAHNH, OTPAXKAIOIINUX
OTHOILIEHUS K MaTeMaTH- BKJIaJ] THPOpPMATUKHU B HOpMU-
K€ KaK K 4acTu o01eye- pOBaHUE COBPEMEHHOU HAYYHOU
JIOBEYECKOMN KYJIBTYPBI KapTHUHBI MUDA.
4yepe3 3HaAKOMCTBO C HC-
TOPHEN pa3BUTHUS MaTe-
MaTHUKH, IBOJIIOLUEN Ma-
TEMaTUYECKUX HJCH;
pa3BUTHE JIOTUYECKOTO JI3 | 3HATH:TeXHONOTUHN PELICHUS VYcTHbli orpoc,
MBIIUICHHUS], IPOCTPAH- KOHKPETHOM 33/J1a4¥ C TIOMOIIBIO TECTUPOBAHUE,
CTBEHHOT'0 BOOOPaXKEHHUS, KOHKPETHOT'O ITPOrPaMMHOT0 ITP Ne 28 - 30,
ANTOPUTMHUYECKON KYJIb- cpencTaa
TYpBl, KpUTUYHOCTH YMETH :ananu3upoBaTh U CO-
MBIIUICHHS HA YPOBHE, ITOCTABJIATh Pa3IUYHbIE UCTOY-
HeoOxomuMoM Jtst Oy- HUKU WH(GOpMAILIUN
aytien mpo¢ecCuoHab-
HOM J1eATENbHOCTH, ISl
MIPOJOJIKEHHS 00pa3oBa-
HUS 1 caMo00pa3oBaHus;
OBJIJICHUE MaTeMaTH4e- JI4 | 3HATH: 6a30BbI€ IPUHIIMIIBI OP- | Y CTHBIN OMPOC,

CKHMHU 3HAHUSIMU U YMC-
HUSMU, HCO6XO}II/IMI)IMI/I
B HOBCCI[HCBHOﬁ JKHN3HH,

raHu3anuu 1 QyHKIHOHUPO-
BAaHMS KOMIIBIOTEPHBIX CETEH;
YMETH:Bnanetb HOpMaMH HH-

TCCTI/IPOBaHI/Ie,
P Ne 1,2
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ISl OCBOCHHUSI CMEKHBIX
CCTCCTBCHHOHAYYHBIX
JMCIUIUIAH ¥ UCIUTLTHH
npodeccnoHaIbHOTO
[IUKJIA, TS TTIOJTyISHHUS
o0Opa3oBaHMs B 00JIACTSX,

(hopMaIMOHHON STUKH U TIPaBa;
coOroaaTh MPUHITUITBI 00ecTIe-
4yeHus HHPOpMaMOHHOH 0e3-
OIIaCHOCTH;

He TpeOyIomux yriyo-
JICHHOW MaTEMaTH4YEeCKOM
MIOATOTOBKHY;
TOTOBHOCTB U CIIOCO0- JIS | VMETH:BeIBIATH IPOOIEMBI YcrHblii onpoc,
HOCTb K 00pa30BaHUIO, B JKU3HEACITEIbHOCTH YEJIOBEKa B TECTUPOBAHHUE,
TOM YHcIIe caMoo0paso- ycnoBusax uHpopmarmonHo - | I[TP Ne 32 - 35
BAHMIO, HA MPOTSKEHUU BWJIM3AL[MU U OLICHUBATh MpeJija-
BCEH )KM3HU; CO3HATEb- raemble IIyTU UX pa3pelleHus;
HOE OTHOUIEHUE K Helpe-
PBIBHOMY 00pa30BaHHUIO
KaK yCJIOBUIO YCIIEIIHOMN
npodeccnoHaALHOMN 1
OOIIIECTBEHHOH JESTENb-
HOCTH;
TOTOBHOCTB U CIIOCO0- J16 | 3HATH: ocHOBBI IPAaBOBBIX aC- VYcrHblii onpoc,
HOCTb K CAMOCTOSITENb- IIEKTOB MCMOJIb30BaHUS KOMIIb- TECTUPOBAHUE,
HOW TBOPYECKOM U OTBET- IOTEpHBIX MporpamMM 1 pabote B | [P Ne 2, 3, 31
CTBEHHOU AESATEIbHOCTH; HNurtepnere;
YMETH:Bnaners 0a30BbIMU
HAaBbIKAMU M YMEHUSIMU 10 CO-
OJIr0ICHHIO TPEOOBAHUM TEXHUKH
0€3011acCHOCTH, TUTUEHBI U PECYpP-
cocoepexeHus mpu padboTe co
CpeJICTBAMUUH(OPMATU3ALINY;
TOTOBHOCTB K KOJIJIEK- JI7 | 3HATH: BO3MOXKHOCTH pasrpa- VYerHbli onpoc,
THUBHOH pabote, COTpya- HUYEHHUS [IpaB JI0CTYIA B CETh; TECTUPOBAHUE,
HUYECTBY CO CBEPCTHHU- YMETD :ananu3upoBaTh KOM- ITP Ne 32 - 35
KaMH B 00pa3oBaTelib- IBIOTEP C TOUKU 3PEHUS €IUH-
HOM, OOIIECTBEHHO I10- CTBa €r0 aImnapaTHbIX U MPo-
JIe3HOM, yueOHo- IPaMMHBIX CPEJICTB;
HCCIIEI0BATENbCKOMH, OIpeNieNATh CPeACTBa, HE0OXO-
MIPOEKTHOM U IPYTUX BU- JUMBIE 11 OCYIIECTBIICHUS UH-
Jax JNesTeIbHOCTH; (bopMaLMOHHBIX MPOLIECCOB MPU
pEIIEeHUH 33/a4;
oTHolIeHHe K npodeccu- | JI8 | 3HATh: YeTHBI onpoc,
OHAJILHOM JIeSITEIbHOCTH 0 BO3MOXHOCTSIX CETEBOI'0O IPO- TECTUPOBAHUE,
KaK BO3MOYKHOCTH y4a- rpaMMHOT0 oOecrieueHus, ITP Ne 28 - 30
CTUsS B PEILICHUU JIUYHBIX, YMETH :nnanupoBaTh UHIUBU-
OOIIIECTBEHHBIX, IOCY- JyaJbHYIO U KOJUIEKTUBHYIO Jie-
JApCTBEHHBIX, OOIIEHA- ATEIBHOCTD C HCIOIb30BaHHEM
[IUOHAILHBIX TTPOOIIEM; MIPOTrpaMMHBIX UHCTPYMEHTOB
MOJJEP>KKU YIIPABICHUS POEK-
TOM;
MemanpeomMenmHuix:
yMeHue caMoctoaTesibHO | M1 | 3HATH: ciocoObl OIIEHKHU U Opra- VYcrHblii onpoc,

OIIPCACIIATh LICIIN OCA-
TCJIIBHOCTH U COCTABJIATH
IJIaHbI JCATCIIBHOCTH,

HU3aIMK1 HHPOPMALIUHU, B TOM
YHUCIIE MOJTy4aeMON U3CPEICTB
MaccoBOW MHPOPMALIUH, CBUJIE-

TECTUPOBAHUE,
TP Ne 4 -9
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CaMOCTOSTENILHO OCY-
IIECTBIIATh, KOHTPOJIUPO-
BaTh U KOPPEKTHPOBATH
NeSTeIbHOCTb; UCTIOIb-
30BaTh BCE BO3MOXKHBIE
peCypChI ISl TOCTHXKE-
HUSI TOCTABJICHHBIX 1€~
JIeW U pealii3alyH Iia-
HOB JIEATEIILHOCTH; BBI-
Oupatpb ycCIelIHbIe CTpa-
TETUH B PA3IHMYHBIX CH-
Tyanusix;

TENbCTB OYEBULIEB, UHTEPBBIO;
YMETH:ananu3upoBaTh U COIO-
CTaBJIATh Pa3JIUYHbIC HCTOYHUKH
uHpOpMaINH;

YMEHHE TPOTYKTUBHO M2 | VMETh:Bbiaensith B UC- VYcrHblii onpoc,
o0MIaThCs U B3aMMOJICH- CIIeTyeMOl CUTYaIlul 00bEKTa, TECTUPOBAHUE,
CTBOBATh B MMPOIIECCE cyOBeKTa, MOJIEIIH; TIP Ne 28 - 30
COBMECTHOM JIeSITeNIbHO- BBIJICJISITH CPEJIU CBOMCTB JJAHHOTO
CTH, YUUTHIBATh MO3ULIUU 00BeKTa CyIIECTBEHHbIE CBOMCTBA
IPYTUX YYaCTHUKOB JIesi- C TOUKH 3pEHUS 1eJIe MOJEINpPO-
TEIBLHOCTH, YPHEKTHBHO BaHMS;
pa3perath KOHQIHKTHL; OTIPEJICIIATH CPEJICTBA, HEOOXOIH-
MBI€ JUIS OCYIIECTBIICHUS HH(DOP-
MallMOHHBIX MTPOIIECCOB MPH pe-
IICHUHU 33]1aY;
BIafieHue HaBbIikamu 10- | M3 | 3HATh: o nuckpetHo popme YcrHblii onpoc,
3HABaTEIbHOU, y4eOHO- npecTaBiIeHus] UHPOpMaIINH; TEeCTUPOBaHUE,
HCCIIE0BATEIbCKON U crocoOb!l KoaupoBanus u qexoan- | [TP Ne 28 - 30
MIPOEKTHOM J1eATeIbHO- poBanus UH(GOpMaLNH;
CTH, HABBIKAMU pa3pe- YMETBH:Bnanerb KOM-
1eHust npo0sem; cro- NBIOTEPHBIMU CPEJCTBAMU TIpe/I-
COOHOCTh U TOTOBHOCTbH K CTaBJICHUS U aHAJIN3a/IaHHBIX;
CaMOCTOSITENILHOMY TIO-
HCKY METOJ/IOB pEeIICHUs
MPaKTUYECKUX 3a/1ay,
MIPUMEHEHHUIO PA3JIMYHBIX
METO/IOB IMO3HAHUS;
TOTOBHOCTH H CIIOCO0- M4 | 3HATH  ipuHnumbsl o0ecrieueHus YcrHblii onpoc,
HOCTb K CAMOCTOSITEIb- WH(OPMALIMOHHON OE30MaCHOCTH; | TECTUPOBAHHUE,
HOM MH(OPMALIMOHHO YMETH :onenuBats napopmarmro | [TP Ne 2;31
MMO3HABATEIbHOU J1esI- C IO3ULIUI €€ CBOMCTB;
TEITBHOCTH, BKITIOUas BIIAJICTh HOPMAaMH UH-
YMEHUE OPUEHTUPOBATH- dbopMaImoOHHON YTUKH U MIPaBa,
Csl B pa3IUYHBIX UCTOY- yMEHHUE KPUTUYECKH OIEHUBATh U
HUKaxX UHPOpMAIIIH, HUHTEPIPETHPOBATH HHPOPMALIHIO
KPUTUYECKH OLIEHUBATh U
WHTEPIPETUPOBATH UH-
dhopmariuio, MoTy4aeMyro
13 pa3IMYHbIX UCTOYHU-
KOB;
BJIAZICHUE A3BIKOBBIMU M5 | BHATD: o criocobax xpaHeHUsH YcrHblii orpoc,

CpEeIICTBaMHU: YMEHHE sIC-
HO, JIOTUYHO M TOYHO U3-
Jarath CBOIO TOYKY 3pe-
HUS1, UCTIOJIb30BATh aJICK-
BATHEIC A3BIKOBEIC CPC-

npocreiiel 00paboTKe JaHHBIX
YMETHD: ananusupoBaTh yCI0BUS
Y BO3MOKHOCTH IIPUMEHEHUS
IIPOrpaMMHOI0 CPEICTBA IS pe-
LIEHUs TUIIOBBIX 3a/1a4

TECTUPOBAHUE,
ITP Ne 16 - 30;
JIP Ne 8 - 12
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CTBa;

BJIaJIeHUE HaBbIKaMu 110- | M6 | 3HATH:0CHOBBI TPaBOBBIX aClleK- | YCTHBIA OMpOC,
3HaBaTeJIbHOU peduiek- TOB HCIIOJIb30BAaHUsI KOMIIBIOTEP- | TECTUPOBAHUE,
CUU KaK OCO3HaHUA CO- HBIX IIPOrpamMMm U paboTsl B UH- P Ne 1, 2, 32 -
BEpIIAEMbIX JEHCTBHI U TEepHETE 35
MBICJIIUTEIIBHBIX IIPOLIEC- YMETH:Bnaners 0a30BbIMHU
COB, X PE3YJIbTATOB U HaBbIKAMH UYMEHHSIMU IO CO-
OCHOBAaHMUH, I'PaHULICBOE- OJII0IEHUIO TPEOOBaHUM TEXHUKHU
r'0 3HaHUS U HE3HAHMUS, 0€301MacHOCTH, TUTUEHBI U PECyp-
HOBBIX [MO3HABATEIBHBIX cocOepexeHus mpu pabore co
3a/1a4 ¥ CPeJICTB IS UX cpencTBaMu MHGOpMaTH3aALUU
JIOCTHKEHHSI;
LIEJICYCTPEMIICHHOCTD B M7 | 3HATH: paznuunbie MeTopbI petiie- | YCTHBIA — OIpPOC,
IIOMCKaxX ! IIPUHATHA HMS TIPAKTHYCCKHUX 3a1a4; TCCTUPOBAHUC,
pelIeHni, CoOO0pa3u- YMETb:ananu3upoBaTh HHTEP- ITP Ne 28 - 30
TEIbHOCTh U UHTYHUILIHS, delic mporpaMMHOIO CpesICTBa C
PasBUTOCTH MPOCTPAH- MO3ULIMIA UCTIOTHUTES], €T0 CPEIbI
CTBEHHBIX IpPEJICTaBIIe- (GYHKIIMOHUPOBAHHUS, CUCTEMBI
HUI; CIIOCOOHOCTL BOC- KOMaH/I U CUCTEMBbI OTKa30B;
MIPUHUMATDH KPACOTY U
TapMOHHUIO MUDA;
npeomMemuvlx:
c(OpMHPOBAHHOCTH I11 | 3HATh:o0 nuckpeTHOH Qopme VYeTHBI  ompoc,
MpEeACTABJICHUI O MaTe- npecTaBiIeHus] UHPOpPMaLINH; TECTUPOBAHUE,
MaTHKe KaK 4aCTh MUPO- crocoObl B KoaupoBaHus u qexo- | [IP Ne 4 — 6, 10,
BOH KyIbTYphI U MECTE JTUpoBaHUs HH(pOpMaIuu; 11.
MaTEMaTUKU B COBpE- YMETh:ouenuBath nHOOPMAIIHIO
MEHHOH LMBUJIM3AIINH, C IO3ULIUI €€ CBOMCTB;
Croco0ax ONMUCaHUs SB- BIIAJICTh KOMITBIOTEPHBIMU CPEJI-
JIEHUW peasibHOTrO MUpPaA CTBAaMH IPEJCTABICHUS U aHAIN3a
Ha MaTeMaTUYeCKOM JTAHHBIX;
SI3BIKE;
c(OpMHUPOBAHHOCTh [12 | 3HATh:TeXHONOTHIO PEIICHHUS YerHBI - ompoc,
MPEACTABJICHUI O MaTe- KOHKPETHOM 33J1ay¥l C IOMOUIbI0 | TECTUPOBAHUE,
MaTUYECKUX IMOHATUAX KOHKPETHOI'0 IIPOrpaMMHOI0 [P Ne 12; JIP Ne
KaK BaKHEUIINX MaTeMa- Cpe/CTBa U METO/I €€ PEIICHNUS, 1-4
TUYECKUX MOJICIISIX, 103- YMETH :BaaneTh HaBBIKAMHU aJITO-
BOJISIFOILIMX ONKCHIBATH U PUTMUYECKOTO MBIIJICHUS U 110-
M3y4aTh Pa3HbIE MPOLEC- HUMaHUE HE0OX0AUMOCTH (op-
Chl U ABJICHMS; TOHUMa- MaJbHOTO ONMKMCAHUS aITOPUTMOB
HU€ BO3MOXKHOCTH aKCH-
OMaTH4ECKOr0 MOCTpOe-
HUSI MATEMATHYECKUX
TEOPHUIA;
BJIaJIcHIE METOJIaMH JI0- [13 | 3HATb:0 crnocobax xpaHeHuss u | YCTHBIA OMPOC,
Ka3aTeIbCTB U aITOPUT- npocTeiiiel 00paboTKE NaHHbBIX; TECTUPOBAHHUE,
MOB PEIICHNS], YMEHHE YMETH :ucnonb3oBats koMmnbiotep- | JIP Ne 12
X NPUMEHATH, IIPOBO- HBIC CPCACTBA NPCACTABJIICHUA U aHa-
JINTH T0KA3aTeJIbHbIE 7132 aHHBIX,
PACCYXKIEHUS B XOJE pe- OCYIIECTBIATH 00paboTKy CTaTHUCTH-
ILIEHHS 33144, YCCKOHU I/IHCI)OpMaIII/II/I C IIOMOIIBIO-
KOMIIBIOTEpA.
BIIaJicHUe cTaHaapTHeIMUA | [[4 | YMETH: ocymectrisnte 00paboTky | YCTHBIM — OMpOC,

IIPUEMAMHU PELLIECHUS pa-
LIMOHAJILHBIX M UPPALIHO-

TEKCTOBOU U rpaduueckoit nHpOp-
Malu¥ ¢ IMOMOIIBI0 KOMIIbIOTEpPA

TECTUPOBAHUE,
ITP Ne 16 - 22
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HaJIbHBIX, TOKA3aTENb-
HBIX, CTEIIEHHBIX, TPUTO-
HOMETPUYECKHUX ypaBHE-
HUW U HEPaBEHCTB, UX
CHUCTEM,;

HCII0JIb30BaHUE TOTOBBIX
KOMITBIOTEPHBIX MPO-
rpaMm, B TOM YHUCJIE JIJIs
MOKCKA MYTH PEUICHUs U
WJUTIOCTPAIIK PeIIeHUs
ypaBHEHUH U Hepa-
BEHCTB;

I15

YMETD: ocyuiectBnsiTh 00pabOTKy
YHUCIIOBON HH(OPMAIINH C TOMOIIBIO
KOMIIBIOTEpa

YerHBI - ompoc,
TECTUPOBAHUE,
TP Ne 17 - 21

c(hOpMHUPOBAHHOCTD
npeacTaBiIeHuii o0 oc-
HOBHBIX ITOHSTHSAX MaTe-
MaTHUYCCKOIr0 aHaJIn3a 1
HX CBOIMCTBaX, BJIaJCHUE
YMEHHUEM XapaKTepH30-
BaTh MoBe/IeHNE (QYHK-
UM, UCITOIB30BAHHE TI0-
Jy4YE€HHBIX 3HAHUU JUIs
OMHCaHUs U aHAJIN3a pe-
aJIbHBIX 3aBHUCHMOCTEH;

I16

3HATD: 0CHOBBI NPABOBBIX aC-
MEKTOB MCMOJIb30BAHUS KOMIIb-
IOTEPHBIX MPOTrpamMM U paboThI B
WNHurepnere;

VYcerHbiii - omnpoc,
TECTUPOBAHHUE,
ITP Ne 23 - 27

BJIaJICHUE OCHOBHBIMHU
MOHSATHUSIMH O IJIOCKHUX B
MPOCTPAHCTBEHHBIX I'€0-
METPUUYECKUX QUrypax,
MX OCHOBHBIX CBOMCTBAX;
c(hOpMHUPOBAHHOCTD
YMEHHS Pacro3HaBaTh
reoMeTpuyeckue Gurypbl
Ha YepTexkax, MOAEISIX U
B peaJlbHOM MHPE; MPHU-
MEHEHUE N3YUYECHHBIX
CBOWCTB T'€OMETPUUYECKUX
¢buryp u hopmyn st
pELIeHNs TEOMETPUYE-
CKHUX 3a71a4 W 3aJ1a4 C
MPAKTUYECKUM COZAEpKA-
HHEM;

17

3HATH: OCHOBHBIMU CBEICHHUSIMHU O
0a3zax JaHHBIX M CPEICTBAX JOCTYIa
k HuMm; YMETD: paborath ¢ HUMHU.

YerHBI - ompoc,

TECTUPOBAHUE,
JIP Ne 8 - 11

c(hOpMHUPOBAHHOCTH
MIPEACTABIEHUH O MPO-
Leccax U sBJICHUSX,
MMEIOIIMX BEPOSITHOCT-
HBIN XapakTep, CTaTu-
CTUYECKUX 3aKOHOMEp-
HOCTSIX B PEAJIbBHOM MU-
p€, OCHOBHBIX MOHATHSX
3JIEMEHTapPHOU TEOPUH
BEpPOSITHOCTEN; YMEHHI
HaXOJUThb U OLICHUBATb
BEPOSITHOCTH HACTYILJIE-
HUS COOBITHI B TIPO-
CTEHIINX MPAKTHYECKUX

I18

3HATH:0 mareMaTuueckux 00ObeK-
Tax HHPOPMATHKH, B TOM UYHCIIE O
norudeckux Gopmynax;
YMETD:oueHuBare  aieKBaTHOCTH
MOJICNTH M MOJIENINPYEMOT0o O0OBEKTa,
LEeJIel MOJIETMPOBaHNS;

BBIJICJIAThH B UCCIIEYEMOM CUTyalnu
00BbeKTa, CYObEeKTa, MOJICIIH;
BBIJICIIATH CPEIU CBOMCTB TAHHOTO
00BEKTA CYIIECTBEHHBIX CBOMCTR €
TOYKH 3PEHUSI [IeJICH MOJICITUPOBAHHUS

YerHBI - ompoc,
TECTUPOBAHUE,
ITP Ne 7-9
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CUTYaIHsIX ¥ OCHOBHBIE
XapaKTEPUCTUKHU CIY-
JalHBIX BEIMYNH;

BJIaJICHHE HaBbIKAMU HC- 119 | VMEThH: YerHbiil - ompoc,
MI0JIb30BAaHUS TOTOBBIX MIOHUMATh TIPOTPAMMBI, HAITUCAHHBIC | TECTUPOBAHUE,
KOMITBIOTEPHBIX IIPO- Ha BBIOPAHHOM JUIsl M3Y4CHHS YHH- ITP Ne 12; JIP Ne
rpaMM HpI/I peHleHI/II/I 3a- BEpCaJIbHOM aJITOPUTMUYCCKOM S3bI- 1_4
nau; K€ BBICOKOI'O YPOBHS;

Pp€aIN30BbIBATh TEXHOJIOI'MHU PCIIIC-

HHS KOHKpCTHOfI 3aga44 C IIOMOIIBIO

KOHKPETHOT'O MMPOrpaMMHOTO Cpea-

CTBa, BEIOMPATH METOJI €€ PEIICHHUS.
c(hOpMHUPOBAHHOCTH 110 | 3HATH: tpeboBanusi TexHuku Oe3- | YCTHBIA OIpPOC,
MPEJICTABICHUIA O HEOO- ONAacHOCTH, T'MIHEHbl M pecypcoche- | TeCTHpOBAHUE,
XOJIHUMOCTH JI0Ka3a- pexenust pu pabore co cpeacrsamu | ITP Ne 3, 15
TEJbCTB IIPH 0OO0CHOBA- uH(opMaTH3ALIH;
HHMM MATEMATHIECKIX VYMETH: Bnaners 0a30BBIMH
YTBep)KACHNIT 1 poiu HaBBIKAMHU U YMEHHUSIMHU 110 CO-
AKCHOMATHKH B [IPOBEIe- OJ1r0IeHHIO TPEOOBAHUM TEXHUKU
HUH J€AYKTHBHBIX Pac- 0€301MacHOCTH, TUTUEHBI U PeCyp-
CYIKIEHMI; cocOepexeHus npu padore
copmupoBanHocts 0-  |[111 | 3HATH: HOpMBI HH(POPMAITHOH- VYcerHBI - ompoc,
HATUMHOTO amnmapara 1o HOM 3THKH U IIpaBa TECTUPOBAHUE,
OCHOBHBIM pa3jieliamMm YMETH: ucnonb3oBath Ha mipak- | [TP Ne 3, 7, 14,
Kypca MaT€MaTUKH; 3Ha- TUKe 0a30BbIE€ MIPUHIIUIIBI Opranu- | 15
HUM OCHOBHBIX TEOPEM, 3auu U QyHKITNOHUPOBAHHUS
bopMyI U yMEHUS UX KOMITbIOTEPHBIX CeTe
MIPUMEHATH; YMEHHUS J10-
Ka3bIBaTh TEOPEMBI U
HaxOJIUTh HECTAHIAPT-
HBIE CITIOCOOBI PelIeHUs
3a/1a4;
c(OPMHPOBAHHOCTH 112 | YMETh: nnanupoBath UHIUBU- YerHBI - ompoc,
YMEHUU MOJCIIUPOBATH JIyaJIbHYIO U KOJJIEKTUBHYIO JIes- | TECTUPOBAHUE,
peanbHbIE CUTYallUH, UC- TEIBHOCTh C UCIIOJIb30BaHUEM IIP Ne 3, 14, 15
CJIEIOBATh MOCTPOCHHBIE MIPOrpaMMHBIX HHCTPYMEHTOB
MOJEJIA, UHTEPIIPETHPO- MOAJICPKKH YIPABJICHHS MPOEK-
BaTh MOJyYEHHBIN pe- TOM;
3yJbTAaT; aHaJIM3UPOBAThH YCIOBUS U BO3-

MO>XHOCTH MPUMEHEHHUSI TPO-

IPaMMHOTO CPEJCTBA JUIsl peliie-

HUS TUIIOBBIX 33724
c(OPMHPOBAHHOCTH 113 | YMETh: ucnionb30BaTh Ha IPak- | YCTHBIA  OIpPOC,
MpeACTaBICHHI 00 oc- THKe 0a30BbI€ MPUHIIUIIBI OPTaHU- | TECTUPOBAHUE,
HOBHBIX ITOHATHSX MaTe- 3anuu U QyHKITMOHUPOBAHUS IIP Ne 16,17,18
MaTHYECKOTO aHau3a u KOMITHIOTEPHBIX CETeH
UX CBOMCTBax, BJIAJICHUE
YMEHUEM XapaKTePH30-
BaTh MOBe/IeHUE (YHK-
WM, UCIIOIB30BaHHE TI0-
Jy4YEeHHBIX 3HAHUU JUIst
OTIMCaHUs U aHAJIM3a pe-
aJIbHBIX 3aBUCUMOCTEH;
BIIaJicHUEe yMeHusIMu co- |[114 | YMETH: ocymectriste 00paboTky | YCTHBIM — OMpOC,

CTABJICHUSA BCPOATHOCT-

YHCIIOBON UH(POPMAIIMH C TIOMOIIBIO

TCCTUPOBAHUC,
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HBIX MOJEJIEH 1o yCIo-
BUIO 33]1a4d M BBIUKCIIC-
HUS BEPOSITHOCTH
HACTYIUJICHUS COOBITUH, B
TOM YHCJIC C IPUMCHEHU-
eM hopmyn komMOUHATO-
PHUKH M OCHOBHBIX TE€O-
pEM TeOpHUH BEPOSTHO-
CTEl; UCCIICIOBAHUS CITY-
YaWHBIX BEJUYMH 110 UX
pacrpeesieHUIO.

KOMITbIOTEPA

ITP Ne 21,23
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