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1. MOACHUTEJIbHAS 3ATIIMCKA
[Tporpamma oGmieo6paszoBarenbHOro yueoHoro mpeamera « Matematukay YOIL.03Y
npennasHaueHa Juisi marematukd B KIKKX ATACY npu peanuzanuu oO0pa3oBaTeIbHON
pOrpaMMBbI CpeHero o0miero oOpa3zoBaHus B Mpeaeaax OCBOCHHsI OCHOBHOM Mpodeccro-
HaibHOM oOpazoBarenbHOl nporpammbl CI1O (OITOIT CITO) na 6a3e 0CHOBHOTO OOIIETro
o0pa3oBaHus MPY MOATOTOBKE KBATU(PUIIMPOBAHHBIX pabOUMX, CIYKAIIHX.

[Iporpamma pazpabotana Ha ocHoBe TpeboBanuiit ®I'OC cpennero obiiero oOpa3oBaHus,
MPEABSIBISIEMBIX K CTPYKTYpPE, COJIEPKaHUIO U pe3yJIbTaTaM OCBOCHUS yueOHOTO TIpeMeTa
«MaremaTukay, B COOTBETCTBHH ¢ PeKoMeHTamsIMu TI0 OpraHu3aIiy TMOTyICHHS CPe/I-
HEero 001Iero 00pa3oBaHus B MPEACIIax OCBOCHUS 00pa30BaTEIBHBIX MPOTPAMM CPETHETO
npodecCHOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIIero o0pa3oBaHus ¢ y4eTOM
TpeOOBaHUH (eepaIbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOTyJac-
Mo npodeccun Uitk CeruaIbHOCTH CPEAHEro podeccoHanbsHOT0 00pa3oBa-
HusA(TIchbMO JlermapTaMeHTa rocy1apCTBEHHON TIOJUTHKHU B cepe MOATOTOBKH paboumnx
kanapoB u 1110 Muno6puayku Poccun ot 17.03.2015 Ne 06-259). 08.02.13 «MoHTax H
IKCILTYATANMA BHYyTPEHHUX CAHTEXHUYECKUX YCTPOHCTB, KOHANIMOHUPOBAHUS
BO31yXa U BEHTHJISIIIUM
Coneprxanue mporpaMmmMbl «MaTeMaTrnKay HalpaBlIeHO Ha TOCTHXKCHHE CIICTYIOIIHNX Ie-
JIeH:

v’ obecrieyenre c(HOPMUPOBAHHOCTH TPEACTABICHHNA O COMMUAIBHBIX, KYJIBTYp-

HBIX U UCTOPUYECKHX (DAaKTOpaX CTAHOBIICHUS MaTEMATHKHU;
v’ obecnieyenne cHOPMUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHYECKOIO M Mare-
MAaTHYECKOI'O MBIIILICHUS,

v’ obecrieuenre cPOPMUPOBAHHOCTH YMEHUM NPUMEHATH MOJYYEHHBIE 3HAHUS
MIPH PEIICHUN PA3IMYHBIX 3a/1a4;

v’ obecrieuenre chOPMUPOBAHHOCTH MPEICTABIEHUN O MAaTEMAaTHKE KaK 4acTH
00IIIeYeIIOBEYECKOM KYJIbTYPhI, YHUBEPCATHLHOM S3bIKE HAYKH, TIO3BOJISIIOIIEM OIUCHIBATh U
W3y4aTh peasibHbIC MMPOIIECCHI U SBIICHUS.

v/ BOCIIUTAHUE AYXOBHO Pa3BUTOMN JIMYHOCTH, TOTOBOM K CAMOIIO3HAHHIO U CAMO-
COBEPIIICHCTBOBAHHUIO, CITOCOOHOMN K CO3UAATEIbHON ACITCIILHOCTH B COBPEMEHHOM MUDE.

B nmporpamMmmy BKITIOUEHO cojziepKaHUE, HAMPABJICHHOE HAa (POPMHUPOBAHUE Y CTYACHTOB
KOMIIETCHITNH, He0O0X0oanMBIX U1 kaduecTBeHHOro ocBoenust OITOIICIIO na 60a3e ocHOB-
HOTO 00111ero 00pa3oBaHusl C MOJIYYEHUEM CPEAHEro 001Iero o0pa3oBaHus; MPOrPaMMBbl
noAroToBKH creruanncToB cpeanero 3seHa (IITICC3). 08.02.13 «MoHTaXk M IKCILTyaTa-
sl BHYTPEHHUX CAHTEXHUYECKHX YCTPOICTB, KOHANIMOHUPOBAHHUS BO3yXa U BEeH-
TR AN



2. OBIIASA XAPAKTEPUCTUKA YYEBHOI'O TIPEJMETA

Martematuka YOIL.03VYsaBnsercs pyHmaMmeHTaIbHOM 00111e00pa3oBaTEIHLHOM TUCITH-
TUTMHOM CO CJIOKUBIIMMCS] YCTOMYHMBBIM COJIEP’KaHUEM U OOIIMMHU TPEOOBAHUSIMU K MTOATO-
TOBKE 00YyYarOIIHUXCS.

B npodeccrnonanbHbIx 00pa30BaTeNbHBIX OpraHU3aIUsgX, PeaTu3yoIMX 00pa3oBa-
TEJBHYIO MPOTpaMMy cpeaHero obmiero oopasoanus B npezaenax ocsoenus OIIOIT CITIO
Ha 0a3e OCHOBHOTO 001Iero 00pa30BaHus, H3y4eHUE MAaTEMATHKA UMEET CBOU OCOOECHHOCTH
B 3aBUCUMOCTH OT IPO(uIIs MpoPecCHOHAIBLHOTO 00pa30BaHusl.

[Tpu ocBoernu cnermanbHOCcTel CI1O TexHomornaeckoro mpoduis mpodheccuoHa b-
HOTO 00pa30BaHUs MaTeMaTHKa U3ydaeTcs 0ojee yriryOJIeHHO, Kak TpOo(UIbHbIN y4eOHBIN
MIpEAMET, YUUTHIBAIONIAs CHEIM(PUKY OCBAUBAEMBIX CIEIIUATBHOCTEH.

DTO BBIpAXACTCS B COJCPKAHUHM OOYUYEHHWs, KOJIMYECTBE YacOB, BBIICISIEMBIX
Ha U3y4YEHHUE OTACJIBHBIX TEM IMPOTrpaMMbl, ITyOWHE MX OCBOEHUS CTyACHTaMHU,00beMe U
XapaKTepe MPaKTHUECKUX 3aHATHH, BUaX BHEAYTUTOPHOU CAMOCTOSTEIILHOU paOOTHI CTY-
JICHTOB.

OO61mue 1enn u3yyeHuss MaTeEMaTUKK TPAJAUIIMOHHO PEaIU3yIOTCs B YEThIPEX HaIpaB-
JICHUSX:

oO1iee mpeicTaBieHrne 00 uaesx U METo/IaX MaTeMaTHKY;

WHTEJUICKTYalIbHOE Pa3BUTHUE;

OBJIaJICHNE HEOOXOMMBIMA KOHKPETHBIMU 3HAHUSMHU U YMCHHSIMHU;

BOCIUTATEIILHOE BO3/ICHCTBUE.

[Ipodunuzanus ueneit MaTeMaTH4ecKOro oOpa3oBaHUs OTPAXKAETCS HA BIOOpE MPUOPHUTE-
TOB B OpraHu3anuu yueoHou aestensHoct odydaromuxcs 08.02.13 « MoHTaK M SIKCIIIY-
aTanus BHYTPEHHUX CAHTEXHUYECKUX YCTPOICTB, KOHANLIMOHUPOBAHUS BO3AyXa U
BEHTHJISILINID)
. L1t TexHonorudeckoro npoduiis mpodeccHoHaIbHOro 00pa3oBaHus BBIOOD 1eiel cMe-
H1aeTcs B MparMaTU4eCKoOM HAIPaBIICHUH, IPEAYCMATPUBAIOIIEM YCUIICHUE U pacIlrpe-
HUE MPUKIAIHOTO XapaKTepa U3y4eHHs] MaTeMaTUKH, TPEUMYIIECTBEHHON OpUEeHTAllMU Ha
QIITOPUTMUYECKHUM CTUIIb O3HABATEIHLHON AESITEIbHOCTH.

N3yyenne MareMaTuku Kak mpo(riibHON 00111e00pa30BaTeIbHOTO YIEOHOTO Mpe/I-

MeTa, yUYHUTHIBAIOIIEH criennuKy ocBauBaeMbix cryaeHTamu npodeccuu CIIO, obecnieun-
BaeTCH:

BBI60p0M Pa3INYHbIX ITIOAXOA0B K BBECACHNIO OCHOBHBIX HOH)ITHﬁ;



(dbopMupoOBaHHEM CUCTEMBI YU€OHBIX 33aHNi, 00ecrieunBaomux 3QHEeKTUBHOE OCY-
IIECTBIICHUE BHIOPAHHBIX LIEJIEBBIX YCTAHOBOK;

o0oraiieHleM CIeKTpa CTHIIeH y4eOHO IeATeNIbHOCTH 3a CUeT COTJIACOBAHUS C Be-
AYUIIMH 1eATeIbHOCTHBIMU XapaKTePUCTUKaMH BBIOPAHHOM CTIeNaIbHOCTH.

[IpodwmibHas cocTaBisionasi oTpaxkaeTcsi B TpeOOBaHHUIX K MOATrOTOBKE 00ydaro-
IIUXCS B YaCTH:

oO0IIei CUCTeMbI 3HAHUI: COJepKaTENbHbBIC TPUMEPhI NCIIOIB30BAHUSI MaTeMaTHYe-
CKUX UJIeW U METOJIOB B MPO(ECCHOHAIBHON eI TeIbHOCTH;

YMEHHI: pa3anyure B ypoBHE TPEOOBAHUHN K CIOKHOCTU MPUMEHSIEMBIX aITOPUTMOB;

MPAKTHYECKOTO MCIIOIh30BaHMS MPUOOPETEHHBIX 3HAHUI W YMEHUN: MHAUBHYaITb-
HOT'0 y4eOHOTr'0 OIbITa B IOCTPOEHUU MaTEMAaTUYECKUX MO/IENIEH, BHIIOJIHEHUH HCCIIe10Ba-
TEIBCKUX MPOEKTOB.
Taxum o6paszom, peanu3zanus coepkaHusl yueOHOro npeaMeTa OpUEHTUPYET Ha IPUOPH-
TETHYIO POJIb IPOLECCYaTbHBIX XapaKTEPUCTUK YyueOHOU pabOThl, 3aBUCALINX OT MPOPUIIS
npodeccronansHoro oopazopanus 08.02.13 «MoHTaXK M IKCILUTyaTalUsl BHYTPEHHUX
CAHTEXHHYECKHX YCTPOICTB, KOHAUIMOHUPOBAHUS BO3AyXa M BEHTHJISI LI

, TIOJTYYCHHSI OIbITAa MCTIOIH30BAHM MATEMATUKH B COIEP)KATEIBHBIX U TIPOheccro-
HaJIbHO 3HAYMMBIX CUTYallUSX MO CPaBHEHHIO C (pOpPMaIbHO-YPOBHEBBIMHU pPE3YJIbTATHB-
HBIMU XapaKTEPUCTHUKAMU O0yUYEeHUSI.

Coneprxanne ydeOHOTO IpeMeTa pa3paboTaHO B COOTBETCTBUU COCHOBHBIMH COJIEP-
’KaTeJIbHBIMU JIMHUSIMU 00Y4YEeHHsI MaTeMaTHKe:

anrebpanyveckast JIMHUS, BKIFOYAIONIAs CUCTEMATU3AIMIO CBEACHUN OYHCTIaX; u3yde-
HUE HOBBIX 1 000011IeHNE paHee N3YUEHHbIX onepaluil (BO3BEICHUEB CTEIIEHb, U3BJICUCHHUE
KOpHSI, TorapuMUpoBaHue, CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC U OOPAaTHBIE K HUM); U3Y-
YEeHHE HOBBIX BUJIOB YHCIIOBBIX BBIPAKEHUH HPOPMYTT; COBEPIICHCTBOBAHUE MPAKTHUECKUX
HABBIKOB M BBIYMCIIUTEIBHON KYJIbTYPbI, pAaCIIMPEHUE U COBEPILIEHCTBOBaHHUE ajreOpanye-
CKOTO ammapaTa, cOpMHUPOBAHHOTO B OCHOBHOM IIKOJIE, M €T0 MPUMEHEHHE K PEIICHHIO
MaTEeMaTHYECKHUX M MPUKJIAJIHBIX 33]1a4,

TEOPETUKO-(PYHKIIMOHAIbHAS JIMHUSA, BKIIOYAIOIIAsi CUCTEMATU3AILMIO U PACIIUPEHNE

CBEJIEHUH 0 PYHKIHUSAX, COBEPUICHCTBOBAHUE I'PaUUECKUX YMEHU;



3HaKOMCTBO C OCHOBHBIMU HUJIESIMU U METO/IaMU MaTEeMaTUYECKOTO aHAIN3a BOObEME,
MO3BOJIAIOIIEM HCCIIE0BATh AJIEMEHTapHbIE (PYHKIIUU U PEIIaTh TPOCTEHIINE TeOMeTprude-
CKue, PU3NYECKUE U IpyTrue MPUKIaJHbIE 3a/1a4H;

JIMHUS YPAaBHEHUI U HEPABEHCTB, OCHOBAaHHAs HAa IOCTPOCHUH UUCCIIEIOBAHUH MaTe-
MaTHYECKHUX MOJEIIEH, TepeceKaronasics ¢ aaredpanyeckoil UTEOpeTUKO-PYHKIIMOHAIBHON
JUHUSAMH U BKIIIOYAIOIIAs pa3BUTHE UCOBEPILIEHCTBOBAHUE TEXHUKU alreOpanyecKux mpe-
oOpa30BaHMii AJis pelICHUSYPaBHEHH, HEPABEHCTB U CUCTEM; (DOpMHpOBaHHE CIIOCOOHO-
CTH CTPOUTH MCCIEAOBATH IPOCTEHIIINE MATEMAaTUYECKUE MOJIECH MPU PEIICHUU IPUKIAI-
HBIX 3a/1a4, 33J]a4 U3 CMEXHBIX U CHEUATbHBIX JUCLHIUINH;

r€OMETPUYECKasl JIMHUS, BKIIOYAIOUIas HAIJISIIHBIE MPEACTAaBICHUS O IMPOCTpaH-
CTBEHHBIX (pUrypax U U3yUEHHE UX CBOMCTB, (JOPMUPOBAHUE U PAa3BUTHE NPOCTPAHCTBEH-
HOTO BOOOpa)X€HUsl, pa3BUTHE CIIOCOOOB F€OMETPUUYECKUX U3MEPEHUN, KOOPIUHATHOTO U
BEKTOPHOTO METOJIOB Ul PELIEHUSI MAaTEMAaTUYECKUX U IPUKIIAIHBIX 3a/1a4;

CTOXAaCTUYEeCKasl JIMHUS, OCHOBaHHAs Ha Pa3BUTUU KOMOMHATOPHBIX YMEHHUHU, Mpe-
CTaBJIEHUH O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY’KAIOIIETr0 MUPA.

B nnanax nporpaMMel yueOHBIM MaTepual NpeACcTaBieH B (opMe YepeayroLerocs pas-
BEPTHIBAHUSI OCHOBHBIX COJIEPKATEIbHBIX JTUHUH (a1redpandeckoil, TCOpETUKO-(PYHKIIHO-
HaJIbHOM, YpaBHEHUI U HEPABEHCTB, FEOMETPUUECKOM, CTOXaCTUUYECKOM ), UTO MO3BOJISIET
ruOKO UCIOJIB30BaTh UX PACIIONOKEHUE U B3aUMOCBS3b, COCTABIISATh pPa0OUnii KajaeHaap-
HBII MJIaH, TO-Pa3HOMY Yepeaysl yueOHble TeMBI (TJ1aBbl YYEOHHKA), YUUThIBask IPO(UIb
npodecCHOHAIBHOTO 00pa3oBaHus, crenupuky ocauBaemoi cnenuaibHoctu CITO
08.02.13 «MoHTaX ¥ IKCIJIYaTAl[Usl BHYTPEHHUX CAHTEXHMYECKHUX YCTPOMCTB,
KOHJAUIMOHUPOBAHUS BO3AYyXa U BEHTHJISAILHN

, TIIyOUHY H3y4eHusl MaTepraia, ypoOBEHb MOJATOTOBKH CTYACHTOB IO MPEIMETY.

N3yuenne 00111e00pazoBaTeibHOTO YU4eOHOTO npeameTa «MaTeMaTruka»3aBepIiacTcs

MTO/IBEICHUEM UTOTOB B (DOpME dK3aMeHa B paMKaxX IPOMEKYTOUYHOM aTTeCTalliy CTYACHTOB
B nporiecce ocBoenust ocHoBHOUM OINIOIT CIIO ¢ nmonyyenueM cpeaHero o0iero oopasona-

uus (ITTIICC3).

3. MECTO YYEBHOI'O ITIPEAMETA B YYEBHOM IIJIAHE
VYuebnsiii penmer «MaTemaTukay SBISETCA yU4eOHBIM MPEIMETOM 00sS3aTebHON
npeaMeTHou obnactu «Matemaruka u uHpopmartuka» OI'OC cpennero oduiero oopasona-

HU.



B npodeccrnonanpHBIX 00pa30BaTEIbHBIX OPTaHU3AIMSIX, PEATH3YIONINX 00pa3oBa-
TEJIBHYIO MPOTpaMMy cpeaHero oduiero oopasosanus B npegenax ocsoenuss OIIOIT CITIO
Ha 0a3ze OCHOBHOTO 00111ero o0pazoBanus, yueOHbIN npeaMer «MaTeMaTukay u3ydaercs B
obmeobpazoBarensHoM mukie yaeonoro miana OITOIT CIIO na 6a3e 0CHOBHOTO OOIIETO
o0pa3oBaHus ¢ OJyYeHHEM cpeaHero obiiero oopazosanus ([TTICC3).

B yueOnbix mnanax [IIICC3 yueOnbIit npenMet «MaTtemaTHKa» BXOJUT B COCTaB 00-
X 0011e00pa30BaTeIbHBIX YICOHBIX JUCITUIUTHH, (POPMHUPYEMBIX U3 00S3aTEIHHBIX MTPE/-
meTHbIX o0acteit ®I'OC cpennero obiero odpazoanus, creninanabHocTet CI1O cooTBeT-

CTBYIOITIETO TTPOd I PO ECCHOHATBHOTO 00pa30BaHMUSI.

4. INTAHUPYEMBIE PE3YJIBTATbI OCBOEHUS YYEBHOI'O ITPEJMETA
OcBoenue cojaepkanus yuyeOHoro npenmera «MaremaTtukay oOecredynuBaeT JTOCTH-
KEHUE CTYJICHTAMU CJIEAYIOIIUX Pe3yJbTaTOB:

JIUYHOCHHbBIX:
c(hOpMUPOBAHHOCTh MPEJCTABICHUN O MaTeMaTUKE KaK YHUBEPCAIBHOM SI3bIKE

HAayKH, CPEICTBE MOJECIUPOBAHMS SIBJICHUI U IPOLIECCOB, HJIEAX U METOJIaX MAaTEMATUKH;

NOHMMAaHUE 3HAYMMOCTH MaTeMAaTUKHU JJIl HAYYHO-TEXHUYECKOro mporpecca, cop-
MHUPOBAHHOCTb OTHOILIEHUS K MATEMATHUKE KaK K YaCTH 00I11€YeI0BEYECKON KYIbTYPhI Uepe3
3HAKOMCTBO C UCTOPUEN PAa3BUTHUS MATEMATUKH, SBOJIOLMEN MaTEMAaTUUECKUX UIEH;

pa3BUTHE JIOTHYECKOTO MBIIUICHHS], IPOCTPAHCTBEHHOTO BOOOPAKEHHUSI, allTOPUTMU-
YEeCKOM KyJbTYpbl, KPUHTUYHOCTU MBILUIEHUSI HA YPOBHE, HEOOX0AUMOM /Jisl OyayIien mpo-
(beccroHanbHOM NEATEIbHOCTH, ISl NPOAOKEHUSI 00pa30BaHMS U CaMOOOpa30BaHUS;

OBJIAZICHUE MATEMaTUYECKUMH 3HAHUSMHU M YMEHUSMH, HEOOXOAMMBIMU B IOBCE-
JHEBHOM >KM3HU, JJI1 OCBOEHUS CMEXHBIX €CTECTBEHHOHAYYHBIX TUCLUUIINH U JUCLMUIUIAH
poheCCUOHANIBHOTO IMKJIA, JJIs MOJy4eHUs: 00pa30BaHUsl B OOJACTAX, HE TPeOYIOIIUX
yIayOJIeHHON MaTeMaTUYECKOM MOATOTOBKH;

TOTOBHOCThH U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CAMOOOPa30BaHUIO, HA TIPO-
TSOKEHUU BCEW JKM3HU; CO3HATENIbHOE OTHOIICHHE K HENpPephIBHOMY OOpa30BaHMIO Kak
YCJIOBHIO YCTICTITHOM MPO(ECCUOHATBFHON U 00IIECTBEHHOM JIeATEILHOCTH;

TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSITEIbHOW TBOPYECKOW U OTBETCTBEHHOM Jesi-

TEJIbHOCTH;



TOTOBHOCTb K KOJUIEKTUBHOM paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B 00pa3o-
BaTeIbHOM, OOIIECTBEHHO MOJIE3HOH, yueOHO-UCCIeI0BATEIbCKON, MMPOSKTHOW U JPYTUX
BUJAX JESITEIbHOCTH;

OTHOIIIEHUE K TPO(ECCUOHATFHON IeATEIPHOCTH KaK BOBMOKHOCTH Y4aCTHs B pellie-
HUM JIMYHBIX, OOLIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX ITPOOJIEM;

Memanpet)memﬂbtx:
YMCHHUC CaMOCTOATCIIbHO OIIPCACIIATh HCIIN ACATCIIBHOCTU U COCTABJIATD IIJIAHBI OCs-

TEJIBbHOCTH; CAMOCTOSITENIBHO OCYIIECTBIIATh, KOHTPOIUPOBATH U KOPPEKTUPOBATH AESATENb-
HOCTb; UCMOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI /ISl TOCTUKEHUS IOCTaBICHHBIX LENIeH U
peanu3anuu IIaHOB JEATEIbHOCTH;

BBIOMPATH YCIEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYALMSIX;

YMEHHE MPOYKTUBHO OOIATHCS U B3aUMO/IEHCTBOBAThH B IIPOLIECCE COBMECTHOM Jie-
ATEIIbHOCTH, YYUTHIBATh MO3ULIUH IPYTUX YYACTHUKOB JESITEIBHOCTH, 3P (HEKTUBHO pa3pe-
maTh KOH(IUKTHI;

BJIa/ICHUE HaBBIKAMU MO3HABATEJIbHOM, Y4eOHO-MCCIEA0BATEIbCKON U MPOEKTHON
NEeSATENbHOCTH, HaBbIKAMH PA3pELICHUs MPo0IIeM; CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOS-
TEJIbHOMY IIOMCKY METOJOB PEIICHUs TPAaKTUUECKUX 3a]a4, IPUMEHEHUIO Pa3JIMYHbIX Me-
TOJOB ITO3HAHMUS;

TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENIbHOM MH(MOPMALIMOHHO-TTO3HABATEIbHON
JEsITeIbHOCTH, BKIIIOUasi YMEHHE OPUEHTHPOBATHCA B PA3IMUYHBIX MCTOYHHMKAX MH(OpMa-
MU, KPUTUYECKHU OLIEHUBATh U HHTEPIIPETUPOBATH HH(POPMALIMIO, TOJIYYAEMYIO U3 Pa3any-
HBIX HCTOYHHKOB;

BJIJICHUE S3BIKOBBIMU CPEJICTBAMU: YMEHHE SICHO, JIOTHYHO Y TOYHO M3J1ararb CBOKO
TOYKY 3pPEHHMSI, HCTIOJIb30BATh aJIEKBATHBIE S3bIKOBBIE CPEICTBA;

BJIa/ICHNE HAaBBIKAMM TO3HABATEJIbHOM peQuieKCHMM KaK OCO3HAHUS COBEPIIAEMBIX
JEHUCTBUN M MBICIUTENIbHBIX MTPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUM, TPAHUI] CBOETO 3HA-
HUS U HE3HAHMSI, HOBBIX MMO3HABATEIbHBIX 33]1a4 U CPEJICTB ISl UX JOCTUKEHUS;

LEJICYCTPEMIICHHOCTh B TOMCKaX M MPUHATUU PELICHH, COOOPa3uTEIbHOCTh U UHTY-
UL, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTaBICHUI; CIOCOOHOCTh BOCIPUHUMATh Kpa-

COTY ¥ TapPMOHHUIO MUPA;



npeomMemHuIX:

c(hOpPMHPOBAHHOCTH MPEACTABICHUN 0 MaTEMATHUKE KaK YaCTH MUPOBOUKYJIBTYPHI U
MECTE MaTeMaTHUKU B COBPEMEHHOM ITUBUIIM3ALIMU, CIIOCO0aX0NMUCaHUs IBIICHUN peabHOTO
MHpa Ha MAaTEMATUYECKOM SI3bIKE;

c(hOpPMHUPOBAHHOCTh MPEACTABICHUM O MaTEeMAaTHUYECKUX MOHATUAX KaKBaKHEUIIUX
MaTEMaTUYECKUX MOJIENSIX, O3BOJISIIOIINX ONMUCHIBATh U U3y4aThpa3HbIE MPOIIECCHI U SBJIC-
HUSI; TOHUMAHHUE BO3MOXXHOCTH aKCUMOMATUYECKOTOMIOCTPOCHUSI MATEMATUYECKUX TEOPHIA;

BJIaJICHUE METOJ]aMU JI0KAa3aTEIbCTB U aJITOPUTMOB PEIICHUS, YMEHUE UXTTPUMEHSTh,
MPOBOAUTH JOKA3aTEIbHBIE PACCYKJICHHS B X0J1€ PELICHUS 3a]1aY;

BJIQJICHUE CTAaHJAAPTHBIMU MPUEMaMU PEIICHUS PAIMOHATBHBIX UUPPALIMOHAIIBHBIX,
MMOKA3aTEJIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKNX YPAaBHEHUITN HEPABEHCTB, UX CUCTEM;

MCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, BTOM UYHUCIIE JJI TOUCKA MyTH
pELIECHUS W WILTIOCTPALIMU PEIICHUSI YPABHEHU NHEPABEHCTB;

c(hOpPMHUPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHSITHIX MaTeMaTUYECKOrO aHa-
JM3a U UX CBOMCTBAX, BJIAJICHUE YMEHUEM XapaKTepHU30BaTh MOBEICHUE PYHKIIUM, HCTIOJIb-
30BaHUE MOJTYYECHHBIX 3HAHUH ISl OTIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCHMOCTEM;

BJIaJICHUE OCHOBHBIMH MOHSITHUSIMU O IJIOCKUX M MPOCTPAHCTBEHHBIX T'€OMETpUYe-
CKHUX (uUrypax, uX OCHOBHBIX CBOMCTBaX; C(OOPMUPOBAHHOCTh YMEHHUsS PACIIO3HABATH T'€0-
MeTpuieckrue GUTryphl Ha 4epTekax, MOACIIX U B pealbHOM MHUPE; MPUMEHEHNE U3Y4CH-
HBIX CBOMCTB reoMeTpuyeckux Quryp u (Gopmyn ajis peueHusl reoOMeTpUUeCKuX 3a1ad u
3a/1a4 C MPAKTUYECKUM COJICPKaHHUEM;

c(hOpMUPOBAHHOCTh MPEACTABICHUM O MPOIECCaX U SIBICHUSX, UMEIOIINX BEPOST-
HOCTHBIN XapakTep, CTATUCTUUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MHUPE, OCHOBHBIX I0-
HATHUSX JIEMEHTAPHOW TEOPHUH BEPOATHOCTEH; YMEHUIN HAXOJUTh U OLIEHUBATH BEPOSTHO-
CTH HACTYIUICHUSI COOBITUM B MIPOCTEHIINX MPAKTUYECKUX CUTYAIUsIX U OCHOBHbBIC XapaK-
TEPUCTHUKHU CITyYalHBIX BEJIMYUH;

BJIaJICHUE HABBIKAMU UCTOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrPAMM IPH pellie-
HUU 3a7a4,

M JOIIOJIHUTEJIbHO OTPaKaATh.
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1) chopMUpPOBAaHHOCTH MPENICTABICHUI 0 HEOOXOJMMOCTH JJOKA3aTeIbCTB P 000C-
HOBaHWM MaTEMaTUYECKUX YTBEPKIACHUN U POJIM aKCHOMAaTUKH B MPOBEACHUU JI€TyKTUB-
HBIX PaCCyXICHUN;

2) chopMUpPOBAaHHOCTH MMOHSITHHHOTO amiiapara o OCHOBHEIM pa3jiesiaM Kypca Mare-
MaTUKH; 3HAHUM OCHOBHBIX T€OpEM, (POPMYIT U YMEHUS UX IPUMEHSTh; YMEHHUS J1I0Ka3bIBaTh
TEOPEMbI U HAXOJIUTh HECTAHAAPTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

3) chopMUpOBaHHOCTH YMEHHUN MOJACITHPOBATH PeajbHBIC CUTYaIHH, HCCICIOBAThH
OCTPOCHHBIE MOJIENN, UHTEPIIPETUPOBATH MOJTYUYECHHBIN PE3yJIbTaT;

4) chopMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHSATHAX MATEMaTHYECKOTO
aHaJM3a U UX CBOMCTBAaX, BJIAJICHUE YMEHUEM XapaKTepU30BaTh MOBEACHUE PYHKIUH, HC-
II0JIb30BAHUE NOJIYYCHHBIX 3HAHUM JUISI ONMCAHUS U aHAJIN3a PEaIbHbIX 3aBUCUMOCTEM;

5) BajgeHre YMEHUSIMU COCTABIICHUS BEPOSTHOCTHBIX MOJIEJICH TI0 YCIOBHIO 3a/1a4H
Y BBIYUCJICHUS BEPOSATHOCTH HACTYIUIEHUSI COOBITHI, B TOM UKCJE C MPUMEHEHUEM (popMyI
KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUU BEPOATHOCTEN; UCCIIE0BAHUS CIIyYailHbIX BE-

JIMYHUH I10 UX PACIIPCACICHUIO.
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5. COAEP/ KAHUE YYEBHOI'O ITIPE/IMETA

HaumenoBanue
pa3aesioB U TeM

Coaep:xanue yueOHOro Marepuasia u ¢opMbl OpraHu3anuu
AeATeTbHOCTH 00y4arouXCs

Pa3gen 1. Beenenue. PazButne nousiTus o 4ucie

Tema 1.

Bgenenue. /lelicTBUTEb-
Hble yucaa. [pudaukén-
Hbl€ BbIYMCJIECHHS.

Matemaruka B HayKe, TEXHUKE, YKOHOMHUKE, HH()OPMAITMOHHBIX TEXHO-
JIOTHUSX W IPAKTUUYECKOM AesTeNbHOCTH. Llenu u 3a1aun u3ydeHus mare-
MaTuKu pu ocBoeHuu cnenuansHocteid CI1O.1ensle u pannoHaibHble
yucia. JlefictBurensHble yncia.BeimoiHeHne apupMeTHIecKux aei-
CTBUI HAJl YUCJIAMH, COUYETAs] YCTHBIE U MUCbMEHHBIC MPUEMBI.

Tema 2.
KoMiiekcHBIE YHCIa

KomrmiekcHbie uncia u nericTBus Haa HUMH. HaxoxaeHue npulamkEx-
HBIX 3HAYCHHI BeTUYHH. BepHbIe U 3HAYANMe MUl B MPUOIMIKEHHBIX

BBIYHCICHUAX.

Pa3nen 2. OCHOBBI TPMTOHOMETPHH

Tema 3.
Tpuronomerpnueckue
(byHknuu 11006010 yriaa

OcHoBHbIe IOHATHS. Pagnannas Mepa yriia. BpamarensHoe 1BHXEHHE.
Cunyc, KOCUHYC, TAHT'€HC U KOTAHIe€HC 4Kciia. DopMyIupoBaHue Ompe/ie-
JIEHUH TPUTOHOMETPUIECKUX (YHKIMH IJIS YTIIOB IOBOPOTA U OCTPHIX YTIIOB
MPSIMOYTOJILHOTO TPEYTONBHUKA U O0BSICHEHNE MX B3aUMOCBSI3H

Tema 4.

®opmyJibl TPHTOHOMETPHM.
IIpeoOpa3oBaHue TPUTOHO-
MeTPUYECKUX BbIPAKEHU I

[IpuMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKHX TOXAECTB AJI BbIUMCIIE-
HUS 3HAYCHUH TPUTOHOMETPUYCCKHUX (DYHKIUH 10 OHOM U3 HuX. U3yde-
HUE OCHOBHBIX ()OPMYJT TPUTOHOMETPHUH: (DOPMYIIBI CIIOKEHUS, YIBOCHUS,
peoOpa3oBaHrs CyMMBI TPUTOHOMETPUYECKHX (PYHKIMA B TIPOU3BEIC-
HUE U IPOU3BEACHUS B CYMMY U IPUMEHEHUE MPU BBIYMCICHUH 3HAUECHUS
TPUTOHOMETPUUYECKOTO BBIPAXKEHHUS U YIIPOLIECHHUS €TO.

O3HakoMJIEHUE CO CBOMCTBAMHU CUMMETPHUH TOUEK HA €IMHUYHON OKPYXK-
HOCTH M MPUMEHEHHE UX IS BBIBOJA (DOPMYJ TPUBEACHUS

IIpakTuyeckasi padora Ne 1.
OcCHOBHBIE TPUTOHOMCETPHYICCKUC TOXKIACCTBA

IIpakTnyeckas padora Ne 2.
@OpMyIIBI CII0KEHHUS, YABOCHUS U IIOJJOBUHHOTIO yria

IIpakTuyeckas padora Ne 3.
TpuroHoMmeTpudeckue BhIpaskeHUsL.

IMnakTuueckas naGora Ne 4
[TpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUN

Tema S.
DYyHKINH, UX CBOWCTBA U
rpaguxu

®ynkuuu. O6nacTh onpeaeneHns 1 MHOXKECTBO 3HaueHul. ['paduk pyHk-
1un. CBoiicTBa (PyHKIMNA: MOHOTOHHOCTb, YETHOCTh M HEYETHOCTb, NEPH-
OJINYHOCTh, OTpaHMUYEHHOCTh. [IpoMexyTku Bo3pacTaHUsl U yObIBaHWUS,
HauOoJpIlIee U HaUMEHbIlIee 3HAYSHUS, TOUKH IKCTpeMyMa (JIOKAIbHOTO
MakcuMyma U MUHUMyMa). [IpumMeps! QyHKIMOHATBHBIX 3aBUCUMOCTEN B
peanbHBIX Mpoueccax U sBiaeHusX.IIpeoOpa3oBanus rpadukos: mapai-
JIeJIbHBIN NEPEHOC, CUMMETPUS, OTHOCUTENIBHO OCE KOOPJAMWHAT U CUM-
METpUsI OTHOCUTENIBHO Hadaja KOOPAMHAT, CUMMETPHUS OTHOCUTEIIBHO
IPSIMOM y = X, PACTSKEHUE U CKAaTHE BJIOJIb OCed KoopauHat. TpHuroHo-
MeTpHuecKre QyHKIUH, UX CBOMCTBA U rpaduKu, IePUOAUYHOCTh,0CHOB-
HOW mnepuoxa. B3aummuHo oOparHble ¢(yHKIuH. OO6IAacTh ONpeIeIeHus
noOnacTh 3HaYeHWH oOpaTtHON ¢yHkumMu. ['paduk obpaTHON (yHK-
nuu.Haxoxienue pyHkimu, oOpaTHON JaHHOM.

IIpakTuyeckas padora Ne 5.
OcHOBHBIE CBOWCTBA (PYHKLUI

IIpakTyeckas padora Ne 6.
[Toctpoenue rpa)ukoB TPUTOHOMETPUUECKUX (PYHKITHH.
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HauMenoBanue
pa3aesioB U TeM

Conep:kanue yuyeOHOro Mmarepuasa u GopMbl OpraHu3auuu
AesITeJIbHOCTH 00y4aIoIHNXCs

TTnakTuueckas nadora Ne 7.
BrinonnHeHue npeodpa3oBaHus rpagukoB

Tema 6.
TpuroHoMerpuieckue
(pyHKIMH YUCIOBOrO apry-
MeHTa

Tpuronomerpudeckue GyHKIUU YUCIOBOTO apIyMEHTa, 3HAKH, 3HAYCHUS
byHKIMI HEKOTOPBIX yriaoB. M300paxeHue qeiCTBUTEIBHBIX YHCEN TOY-
KaMU eIUHUYHOUN OKpy)KHOCTU. DOpMYIIbl IpUBeeHUs. APKCUHYC, apK-
KOCUHYC, apKTAaHI€HC, apKKOTAHI'€HC YHUCIIa.

IIpakTuyeckas padora Ne8.
Tpuronomerpuyeckne GyHKINU YUCIOBOTO apTyMEHTA.

IIpakTuyeckasi padora Ne 9.
DopMyIIbl IPUBEACHUS

Tema 7.
TpuroHoMerpuiecKue
YPaBHeHUsl, HEPABEHCTBA H
CHCTEeMbI YPABHEHUH

Pemenne mo ¢opmynaMm M TPUTOHOMETPHUECKOMY KPYT'YHPOCTEHIINX
TPUTOHOMETPUUECKUX ypaBHEeHUM.lIpumeHeHne oOLMX METOAOB perie-
HUSl YpaBHEHUH (NIpUBEICHHUE KIMHEMHOMY, KBapaTHOMY, METOJI pa3Jio-
KEHMS Ha MHOXHTEJIH,3aMEHbl IEPEMEHHOMN ) NIPU PEIIEHUN TPUTOHOMET-
PUYECKUXYPAaBHEHUI. YMEHHE OTMeYaTh Ha KPYre peuieHus IpoCTei-
LIMXTPUTOHOMETPUYECKUX HEPABEHCTB. PelieHne HEpaBeHCTB U CHCTEM
HEPaBEHCTB C MPUMEHEHUEMPA3IHUHBIX CIIOCOOO0B.

IIpakTuyeckas padora Ne 10.
PemeHne TpuroHOMETpUYECKUX YpaBHEHUN

IIpakTuyeckasi pa6ora Ne 11,
PemeHne TpUroHOMETpUYECKUX HEPABEHCTB

IIpakTuyeckas padora Ne 12.
Pemenne cucteM TpUrOHOMETPUYECKUX YPABHEHUH U HEPABEHCTB

Paznen 3. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

Tema 8.
AKCI/IOMBI CTepeOMeTpI/IH

B3auMHOe pacnonokeHue IByX IpsAMBIX B IpoCcTpaHcTBe. [Ipu3naku B3a-
MMHOI'O PAaCIIOJIOKEHUs NPsMBIX. B3anMHOE pacronokeHue npsMou U
IJIOCKOCTH.AKCHOMBI CTEPEOMETPUH

Tema 9.

IMapa/iebHOCTH NPSIMBIX
U IJIOCKOCTe B POCTPaH-
cTBe

ITapajutenpHOCTB MPSIMOM M TUIOCKOCTH. B3anmHOE pacrionokeHue mioc-
KocTten B mpoctpaHcTBe. IlapamnensHocTs miockoctei. [lapamtensHoe
npoekTrpoBanue. M300pakeHne npoCcTpaHCTBEHHBIX (QUTYD.

IIpakTnyeckas padora Nel3.
ITapayuteIbHOCTB NPSIMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE

Tema 10.
IlepneHAUKYJIAPHOCTD MPSI-
MBIX U IUIOCKOCTEH B MPoO-
CTpaHCTBe

IlepnenquKynsipHOCTD NpsAMBIX. [IepreHIuKyYIIpHOCTD PSAMON U IJI0C-
KOCTU. TeopeMsl O NMPSAMBIX, IEPIEHAUKYISAPHBIX IUIOCKOCTH. [lepniennu-
KYJISIp M HaKJIOHHas. Teopema o Tpex nepneHaukymisapax. [lepnenauky-
JSIPHOCTH JIBYX INIOCKOCTEN

IIpu3Haky ¥ CBOMCTBA MapaJUICIbHBIX U MIEPIEHIUKYIISPHBIX IIOCKO-
CTeH.

IIpakTuyeckas padora Ne 14.
[lepnieHIUKYIAPHOCTD MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE

Pa3nen 4. KoopauHaTsl 4 BEKTOPBI

Tema 11.
Koopannate! B npocTpaH-
CTBe

[TpstmoyronbHast (IeKapToBa) CUCTeMa KOOPIMHAT B IpocTpaHcTBe. Dop-
MyJa PacCTOSTHUS MEXKIY ABYMS TOUKaMH, KOOPJIMHATHI CEPEAMHBI OT-
pe3ka. ['eomerpuueckue mpeoOpa3oBaHus MPOCTPAHCTBA: MapalljiebHbII
MEePEHOC, CUMMETPHUS OTHOCHTENBHO TIJIOCKOCTH, TMOJ00ue, IBUKEHUE.
Yron MexaynpsMbIMU. Y TOJI MEXAY MIPSAMOU U INIOCKOCTBIO. YTOJI MEXKITY
mrockocTsmMu. [lmoniaas opToroHaabHON MPOEKIIHH.

IIpakTnyeckas padora Ne 15.
Metox KoopAWHAT B TPOCTPAHCTBE
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HauMenoBanue
pa3aesioB U TeM

Conep:kanue yuyeOHOro Mmarepuasa u GopMbl OpraHu3auuu
AesITeJIbHOCTH 00y4aIoIHNXCs

IIpakTuyeckasi pa6ora Ne 16.
['eomeTpuueckue mpeodpa3zoBaHus IPOCTPAHCTBA: MapaJUIeIbHBIN mepe-
HOC

IIpakTyeckas padora Ne 17.
['eomerpuueckue mpeodpa3zoBaHus IPOCTPAHCTBA: CUMMETPUS OTHOCHU-
TEJIBHO MJIOCKOCTU

Tema 12.
BexkTops! B IpoCTpaHCcTBE

Bexkropel. Koopannatel BekTopa. Moiyinbs BekTopa. PaBeHCTBO BEKTO-
poB. Ciio’keHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha uuciio. Pasnoxenue
BEKTOpA 10 HAIPABJICHUAM. YTOJI MKy BekTopamu. CKaJsipHOE TPOU3-
BEJICHUE BEKTOPOB. YpaBHEHHUs CHephl, TNIOCKOCTH U MPSIMOIA.

IIpakTnyeckas padora Ne 18.
CIo’)keHHe BEKTOPOB.

IIpakTuyeckasi pa6ora Ne 19,
YMHOKEHUE BEKTOPa HA YUCIIO.

IIpakTuyeckas padora Ne 20.
PasnoskeHne BEKTOpa 1Mo HAIPABJICHUSIM.

Pa3nen 5. Hauajia MmaTeMaTH4eCKOro aHaJIU3a

Tema 13
IIpenen nocnenoBaTenbHO-
CTH.

Crioco0bl 3a/1aHus M CBOMCTBA YHUCIIOBBIX MOCeioBaTeIbHOCTENH. [ToHs-
THE ompeene nocienoBaTenbHocTH. CylecTBOBaHUE Tpe/iesia MOHOTOH-
HOMOIrpaHWYeHHOM nocienoBaTesibHOCTH. CyMMUPOBaHKE NOCIIEA0BaA-
TenbHOCTel. beckoHeuHo yObIBaroIIas reoMeTpUYecKas Iporpeccus u ee

CyMMa.

Tema 14
IIpousBonnas u €€ npumeHe-
HUE

[TonATHE O NPOM3BOIHOW (QYHKIMHU, €€ T'eOMETpHUYeCKUud U Qusmnue-
CKHICMBICII. YpaBHEHHE KacaTtenbHOU K rpaduky ¢yHkuuu. [Tpousso-
HbIE CYMMBL,Pa3HOCTH, ITPOU3BENEHUsA, YacTHbIE. [Ipou3BOAHbBIE OCHOB-
HBIX 3JeMeHTapHBIX(PyHKIWH. [IprMeneHre mpon3BOAHON K HCCIe0Ba-
HUIO (QYHKUMH U mocTpoeHutorpadukoB. Haxoxaenue Haubomblero,
HAaUMEHBIIIETO 3HAUEHUS UIKCTPEMaIbHBIX 3HAUCHUN (QYHKIUH.
ITpuMepsl UCTIOJIB30BaHUS IIPOU3BOAHON MU HAXOKACHUS HAUITY4lIeTO-
pelieHus B MPUKIAIHBIX 3aa4ax. Bropas npousBoaHas, ee reomeTpuye-
ckuit nduznyecknii cmpica. HaxoxxaeHre ckopocTH [is poliecca, 3a/1aH-
HOT0 OpMyJIOHH IrpadUKOM.

IIpakTuyeckas padora Ne 21.
[Tpon3BoHas CIOXKHON PYHKIIUU

IIpakTnyeckas padora Ne 22,
Brrunciienre npon3BoIHOM

IIpakTnyeckas padora Ne 23.
HaxosxaeHue Touek MakcuMyMa 1 MUHUMYyMa

Tema 15
[lepBoobOpazHas u uHTETpaI

WuTerpan n neppoodOpaszHas. [IpuMeHeHune onpeneaeHHoro nHTerpaia
JUISTHAXOKJICHUS IIJI0IA I KpUBOJIMHENHOM Tpanennu. Popmyna Hero-
ToHa — JleliOHuna. [Ipumeps! npuMeHeHns: HHTerpasia B GU3UKE U reo-
METPHH.

IIpakTnyeckas padora Ne 24,
Haxoxnenne nepBooOpa3HbIX pa3IMYHbIX (PYHKIIHHA
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HauMenoBanue
pa3aesioB U TeM

Conep:kanue yuyeOHOro Mmarepuasa u GopMbl OpraHu3auuu
AesITeJIbHOCTH 00y4aIoIHNXCs

IIpakTuyeckasi pa6ora Ne 25,
Brrunciienre niomana KpuBOJIUHENHON Tpaneuuu

IIpakTuyeckasi pa6ora Ne 26.
[TepBooOpasHas 1 UHTETPAI

Pa3nes 6. Kopun, crenenu u jiorapugmbi

Tema 16

Kopens n — o#i crenenu. Cre-
MIeHb C PAIIOHATBHBIM ITOKa-
3aTeseM.

Kopuu HarypanbHOM CTENneHM W3 4uCla M UX CBOMCTBAa. BhrumcieHue
UCpaBHEHME KOpHEW. BolnosHeHue pacueroB ¢ pagukaizamu. CreneHu
CpallMOHAJIBHBIMU TMOKa3aTeJsIMU, UX CBOWCTBA. HaxoxlieHne 3HaYeHU
CTErNeHe! CpalMoOHAIbHBIMU MTOKA3aTEISIMU.

IIpakTuyeckasi pa6ora Ne 27,
IIpuMeHeHne CBONCTB KOpPHEH

Tema 17
Crenennast QyHKIHS.

CreneHu ¢ AeMCTBUTEIBHBIMH TTOKa3aTeasiMu. CBOMCTBA CTEIICHH C ICH-
CTBUTEJIBHBIM MOKa3areiaeM. CteneHHast GYHKIUS ¢ HATYPATbHBIM TIOKa-
3arenieM, ee cBolicTBa U rpaduk.IIpeoOpazoBanus BeIpaXEHUH, COICpIKa-
X crenenn. CpaBHEHUE CTETICHE.

IIpakTnyeckas padora Ne 28.
[IpeoOpa3zoBaHus BHIPAKEHUMN, COACPKAIINX CTCIICHH.

IIpakTnyeckas padora Ne 29.
CpaBHeHHE CTETCHEH.

Tema 18
[lokazarenbHast GyHKIHSL.

[TokazaTenpHas GyHKIHS (SKCTIOHEHTA), €€ CBOMCTBA U TpaduK.

IIpakTnyeckas padora Ne 30.
[Moka3zarenpHast GpyHKIUS

Tema 19
Jlorapudmmaeckas GyHKIHA.

Jlorapugm uncna. OCHOBHOE J0rapu(pMHUUECKOe TOXKIECTBO. JlecsaTuunble
uHaTypayibHble Jorapudmsl. [IpaBuna neiicteuii ¢ norapupmamu. Ilepe-
X0/l KHOBOMY OCHOBaHMI0. HaxoxxieHue 3HaueHuit sorapudma mno npous-
BOJILHOMYOCHOBaHUI0. Bbruncnenue m cpaBHeHue norapudmos. Jlora-
pupMHUpOBaHUE WIOTEHUUpPOBaHUE BbIpakeHui. Jlorapupmuueckas
¢byHKIM, ee cBoMcTBa UrpaduK.

[TpeoOpa3oBaHue panMOHANBHBIX, CTENEHHbIX, NOKA3aTeNIbHbIX U JIOTa-
pUGMUYECKUX BBIpAXKEHUI

IIpakTnyeckas padora Ne31l.
ITpaBuiia geiictBuii ¢ norapudmamu

IMpakTnyeckas padora Ne32.
Beruucnenue u cpaBHeHHe Jorapu(pmMoB

Pa3spnen 7.YpaBHeHUsI M HEPaBEHCTBA.

Tema 20

OcHOBHbIE NPUEMBI pEICHHUS
CHUCTEM YypaBHEHHH. PaBHoO-
CIWJIBHOCTh ypaBHEHUI, Hepa-
BEHCTB, CHCTEM.

O3HakoMJIEHHE C MPOCTEHIIMMU CBEJICHUAMHU O KOPHAXaITreOpandyeckux
YPaBHEHUH, TOHATUSAMH HUCCIIET0BAHUSYPABHEHUN U CUCTEM YPaBHEHHM.
N3y4eHne Teopuu paBHOCWIBHOCTH YPaBHEHUHN U €€ IPUMEHEHHS.
Hcnonp3oBaHne CBOMCTB U IrpadUKoB (PYHKUNN ISl pellIeHUsTypaBHEHUH.
IToBTOpEHNE OCHOBHBIX IPUEMOB PEILIEHUS CUCTEM.

Tema 21
WppanmonanbsHble ypaBHEHUS
1 HEpaBEHCTBA

Pemenne nppalrioHaNbHBIX YPaBHEHH C IPUMEHEHHEM BCeX NMPHUEMOB (paziio-
JKEHHUsIHA MHOYKUTEJIH, BBEICHHUS HOBBIX HEU3BECTHBIX, MOICTAHOBKH,rpaduye-
CKOro MeToza). Pemienne nppalmoHanbHBIX CUCTEM YPaBHEHHH C IPUMEHe-
HUEM pa3INYHBIX CIIOCO00B.Penienne nppauoHaibHBIX HEPABEHCTB U CHCTEM
HEPaBEHCTB C MPHUMEHEHUEMPA3IMYHBIX CIIOCOOO0B.
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HauMenoBanue
pa3aesioB U TeM

Conep:kanue yuyeOHOro Mmarepuasa u GopMbl OpraHu3auuu
AesITeJIbHOCTH 00y4aIoIHNXCs

IIpakTuyeckasi pa6ora Ne 33.
Pemienne nppanroHaabHbIX YPAaBHEHUN U CUCTEM YPaBHEHUI

IIpakTuyeckasi pa6ora Ne 34,
Pemenue uppanmoHaabHbIX HEPABEHCTB U CUCTEM HEPABEHCTB

Tema 22
HOKa?)aTCJ'H)HI)Ie ypaBHeHI/I}l nu
HEPaBEHCTBA

Pemenne nmokazatenbHbIX YPABHEHUM ¢ IPUMEHEHUEM BCEX MPUEMOB (pa3ioke-
HUSHA MHOXKHMTEJIH, BBEJICHHUS HOBBIX HEU3BECTHBIX, ITOJICTAHOBKH, rpaduye-
CKOTO MeTo/a). Pemienne mokazaTebHBIX CHCTEM YpaBHEHHH C IPUMEHEHHEM
Pa3IMYHBIX CIIOCO00B. Pemenre moka3aTelbHIX HEPAaBEHCTB U CUCTEM Hepa-
BEHCTB C MPUMECHEHUEMPA3JIMYHBIX CITIOCOOOB.

IIpakTuyeckasi pa6ora Ne 35,
PelieHne nokas3aTesbHbIX YPAaBHEHUM U CHCTEM YPaBHEHHIM

IIpakTuyeckasi pa6ora Ne 36.
Pemenne moka3aTeabHBIX HEPABCHCTB U CUCTEM HEPABCHCTB

Tema 23
Jlorapudmuueckue ypaBHe-
HUA 1 HCPABCHCTBA

Pemenne norapu)MuuecKkux ypaBHEHHH ¢ IPUMEHEHUEM BCEX MIPUEMOB (pas3-
JIOKEHUSTHA MHOXHTEINH, BBEICHHUS HOBBIX HEU3BECTHBIX, MTOJICTAHOBKH,Ipadu-
yeckoro Metoaa). Perienue norapu)Muieckux cucTeM ypaBHEHUH ¢ IpUMEHe-
HHEM Pa3IUYHBIX crioco0oB.Pemmenne norapuMuuecKux HepaBeHCTB U CUCTEM
HEPaBEHCTB C MPUMEHEHUEMPA3IMYHBIX CIIOCOOOB.

IIpakTuyeckas padora Ne 37.
Pemenne norapuMuveckux ypaBHEHUH U CHCTEM YPaBHEHUN

IIpakTnyeckas padora Ne 38.
Penienue norapudMuuecKux HEpaBEeHCTB M CUCTEM HEPAaBEHCTB

Tema 24

Hcnone3oBanue CBOWCTB H
rpa¢ukoB QyHKUWE MpH pe-
LIEHUU YPaBHEHUN U Hepa-
BEHCTB

O3HakoMJICHHE C OOIIMMH BOIIPOCAMH PEIICHHUS HEPaBEHCTB MHCIIOIB30BaHIE
CBOWCTB M TpauKoOB GYHKIUHA MPU peHICHUMHEPABEHCTB.

IIpakTuyeckas padora Ne 39.
Pemenne npparrioHanbHBIX HEPABEHCTB C HCIMOIB30BaHNEM rpaduka (QyHKITUH

Tema 25
MGTOZ[ HHTepBaJ’IOB

OCHOBHBIE IPHUEMBI PELIEHHUS] HEPABEHCTB U CUCTEM HEPaBEHCTB METOJJOM HH-
TEpBAJIOB

IIpakTnyeckas padora Ne 40.
Pemenne HEPABCHCTB MCTOJOM MHTCPBAJIOB

Tema 26
YpaBHEHUS U HEPABEHCTBA,
coJieprKaline MOIyJlb

Pemenune ypaBHeHUI 1 HEPABEHCTB, COJEPKALINX MOIYJIb

IIpakTnyeckas padora Ne 41.
PewieHne ypaBHeHM U HEPABEHCTB, COJIEPXKALUX MOJYJIb

Tema 27
ypaBHeHI/IH nu HepaBeHCTBa C
apaMeTpoM

Pemenne ypaBHeHUl 1 HEPABEHCTB ¢ TapaMETPOM

IMpakTnyeckas padora Ne 42,
PemieHne ypaBHEHHMI 1 HEPABEHCTB C IIapaMETPOM

Tema 28
HpI/IMeHGHI/Ie MaTreMaTHuuc-
CKHUX METOOOB IJIsA pemeHI/m
coz[epncaTeanbe 3aga4d U3
pa3J'H/I‘{HI>IX 06J'IaCTeI71 HaYKI/I nu
NIPAKTUKU

IIpumMeHeHne MaTeMaTUYECKUX METOA0B JUIsl PELIEHUS COAEP/KATEIbHBIX 3a1a4
W3 Pa3NUYHBIX 00J1aCTeH HAYKH U TMPAKTUKH

IIpakTnyeckas padora Ne 43.
Pemenue COACPIKATCIBbHBIX 3a1a4

Pa3neua 8..MHOrorpaHHMKH, IVIOIIA/IM UX OBEPXHOCTE U 00BEMBI

Tema 29

Bepmunsl, pedpa, rpanu MHOTOrpaHHuKa. PazpepTka. MHOrorpanHbie
yriasl. Beinykiiele MHororpanHuku. Teopema Oitnepa. ITpusma. Ilpsmas
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HauMenoBanue
pa3aesioB U TeM

Conep:kanue yuyeOHOro Mmarepuasa u GopMbl OpraHu3auuu
AesITeJIbHOCTH 00y4aIoIHNXCs

MHoOrorpaHHuKy,  IMJIOIIAU
MOBEPXHOCTE MHOIOTpaHHU-
KOB

U HakjoHHas npusma. [IpaBunbnas npusma. [loBepxHocTs npusmsl. [1a-
pamtenenunen. Ky6. [Tupamuna. [lpaBunsHas nupamuga. [loBepxHocTh
nupaMuipl. Y cedeHHasnupamuaa. Terpasap.

IIpakTnyeckas padora Ne 44
Bbruncienre noBepXHOCTUMHOIOIPaHHUKOB

Tema 30

O0BEMBI MHOTOTPaHHUKOB.

Ceuenust xy0a, mpu3mbl U nupamujsl.lIpencraBienue o NMpaBHIIBHBIX
MHOTOTPaHHHKAX (TeTpa’pe, Kyoe, OKTadApe, N0JeKadqpe U UKOCadpe).
O6mwem u ero m3mepenne. Popmynsl 06bemMa Kyba, MPsIMOYTOJIBHOTO T1a-
pamtenenumena, npusMbl. Gopmynsl o0beMa nupaMuabl. Beraucnenne
00bEMOB MHOTOTPaHHHKOB.

IIpakTuyeckasi pad6ora Ne 45
Boruncienne 005EMOB MHOTOIPAHHUKOB.

IIpakTuyeckasi pa6ora Ne 46
ITnomanu noBepxHocTel 1 00bEMBI MHOIOIPaHHUKOB.

Pa3znen 9.Tesna Bpamenusi, N0 KX NOBEPXHOCTEN U 00bEMBI

Tema 31
Tena BpameHus

[ununanap u koHyc. YcedeHHbIN KoHyc. OCHOBaHuUE, BbICOTAa, OOKOBAsIIO-
BEPXHOCTh, 00Opasytoias, pazpepTka. OceBble CEUEHUS U CeUeHUs,mapa-
nenbHbIe ocHoBaHuto.11lap u cdepa, ux ceuenus. KacarenpHast II0CKOCTh

K cepe

Tema 32
OOBEMBI TeN BpaleHUs

dopmyna o0béma mmHHIpa. Popmynsl 00beMa KoHyca. Dopmyra 00b-
eMa 1mapa. BeuuciaeHre mIoIaan MOBEPXHOCTH U 00bEMOB TeJ Bpalle-
HUA.

IIpakTuyeckas padora Ned7
Brruncienne 005EMOB Te BpallleHUs

Tema 33
[Inowmane NOBEPXHOCTH TEN
BpaIeHUs

@opmyJIbl TUIOIIAIN HOBEPXHOCTEN HUIIMHIpa U KOHYyca. DopMmyia 1io-
maau cepel.

IIpakTnyeckas padora Ne 48
Beruncienue noBepXHOCTH TeJl BpalleHUs

IMpakTnyeckas padora Ne 49
[ToBepXxHOCTH M 00BEMBI TEJT BPALIICHUS

Pa3nea 10. KomOunaropuka, 3jieMeHThI TEOPHH BEPOSITHOCTEH M MATEMATH4YeCKO CTATUCTUKH

Tema 34
BHQMCHTLI KOM6I/IHaT0pI/IKI/I.

OcHOBHBIE IOHATHSI KOMOMHATOPUKH. 3a/1a4M Ha MO/ICYET YHCIIA Pa3Me-
IIEHU, IEpeCTaHOBOK, coueTaHuil. Pemenue 3a1ay Ha nepeOop BapuaH-
ToB. @opmyina 6uHoma HerotoHna. CBolicTBa OMHOMUHAIIBHBIX KO (H-

1eHToB. TpeyronpHuk [lackans.

Tema 35
BeposiTHOCTB citydyallHOTO CO-
OBITHS

CO6BITI/IG, BEPOATHOCTDH CO6I>ITI/I$I, KIIAaCCUYECKOC ONPCACIICHUC BEPOATHO-
CTH, CJIIOKCHHUEC U YMHOXKCHUC BepOﬂTHOCTeﬁ. CrarucTudueckas BCPOAT-
HOCTB.

Tema 36

[IpencraBnenue OaHHBIX. 3a-
a4l MaTEMAaTHYECKON CTaTH-
CTHKHU.

[TpencraBienue naHHbIX (TaOIMILIBL, JUATPaMMBl, TpadukH), reHepabHas
COBOKYITHOCTb, BEIOOpPKA, cpeiHee apudmernyeckoe, Meauana. [lonstue

0 3a/1ayax MaTEMaTHYECKON CTAaTUCTUKHU. Pelenne npakTHuecKux 3ajad

C IPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB

IpakTnyeckas padora Ne 50
Pemenne npakTudeckux 3aaad ¢ MPUMEHEHUEM BEPOSITHOCTHBIX METO-
JI0B
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6. TEMATHYECKOE INTAHUPOBAHMUE 11O YYEBHOMY HPE/METY

N ITpakTu4e-

n/ HaumeHoBaHMe pa3aesioB U TeM Bcero | Jleknust

I cKkue padoThl

Pasnen 1. BBenenne. PazButrue noHsTus o yucie 11 9 2

1. | Brenenue. [lelictButenbHbie uncia. [IpubnmkEéHHbIE BBIUKC- 5 4 1
JICHUS

2. | KommekcHbie yncina 6 5 1

Pa3nen 2. OCHOBBI TPUTOHOMETPHH 35 29 6

3. | Tpuronomerpuueckue GyHKIMH JHOO0TO yria 1 1

4. | ®opmynbl Tpuronomerpuu. [IpeoOpazoBaHue TPUrOHOMETPH- 8 7 1
YECKHUX BBIPAKCHHUI

5. | dyHKIMHU, KX CBOKMCTBA U IpapUKH 8 7 1

6. | Tpuronomerpuyueckue QyHKIIMH YUCIOBOTO apryMeHTa 11 10 1

7. | Tpuronomerpuueckue ypaBHEHUs, HEPABEHCTBA U 7 4 3
CHCTEMBI YpaBHEHHI

Pazjen 3. [IpsiMble U JIOCKOCTH B MPOCTPAHCTBE 18 13 5)

8. | AKcHOMBI cTepeoOMETPHH 3 3

9. | IlapamuienbHOCTh MPSIMBIX U TNIOCKOCTEH B TPOCTPAHCTBE. 9 7 2

10. | IleprneHUKYIAPHOCTH NPSAMBIX U IJIOCKOCTEH B TPOCTPAHCTBE. 6 3 3

Pasnen 4. KoopauHaTbl M BEKTOPBI. 20 16 4

11. | KoopauHaThl B MPOCTPAHCTBE 10 8 2

12. | BexTopsl B IPOCTPAHCTBE 10 8 2

Pa3nes 5. Hauana MaTeMaTn4ecKoro aHajau3a 22 18 4

13. | IIpenen mociaea0BaTeIbHOCTH 2 2

14. | TlponsBoaHas U €€ NpUMEHEHUE 10 8 2

15. | TlepBooOpa3Has u HHTETpaT 10 8 2

Pasnen 6. Kopuu, crenenu u sorapugmsl 19 12 7

16. | Kopenb n — oif crenenn. CTeneHp ¢ panMoHaIbLHBIM TTOKa3aTe- 4 3 1
JeM

17. | CrenenHast pyHKIHS 5 3 2

18. | TlokazaTtenbHast QyHKIUS 5 3 2

19. | Jlorapudmuyeckas GyHKIUS 3) 3 2

Pa3nes 7. YpaBHeHUs] H HEPABEHCTBA 37 23 14

20. | OcHOBHBIE IPUEMBI PELICHHUS CUCTEM YpaBHEHUI. PaBHOCHIIB- 1 1
HOCTh YpaBHEHUH

21. | VippaumoHaibHbIe YpaBHEHHUS U HEPABEHCTBA 5 3 2

22. | IlokasarenpHble ypaBHEHUS U HEPABEHCTBA 5 3 2

23. | JlorapudmMudeckne ypaBHEeHHS U HEPABEHCTBA 5 3 2

24. | Victionb30BaHKE CBOMCTB M TpadUKOB (YHKIUN MPH pEIICHUN 3 2 1
ypaBHEHM U HEPABEHCTB

25. | Meron MHTEpBAJIOB 5 3 2

26. | YpaBHEeHHUs U HEPABEHCTBA, COJIEpXKAIUE MOIYJIb 3 2 1

27. | YpaBHEeHHS U HEPABEHCTBA C TAPaMETPOM 5 3 2

28. | IlpumeHeHne MaTeMaTHYECKUX METOJIOB JJISl peleHHsI coaep- 5 3 5
KaTeNBhHBIX 33/1a4 U3 PA3IMIHBIX 00JIACTEeH HAYKU U MTPAKTHKH.

Pa3znen 8.MHOrorpaHHuKH, MJIOMIAAH UX MOBEPXHOCTEH U 00b-

EéMbI

29. | MHOrorpaHHUKH, MJIOLIA U TOBEPXHOCTEH MHOTOIPaHHUKOB 5 3 2
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N IIpakTHye-
n/ HaumeHoBaHMe pa3aesioB U TeM Bcero | Jleknus

- CKHe padoThl
30. | OOBEMBI MHOTOTPAaHHUKOB 4 2 2
Paznen 9.Tesa BpamieHusi, IJIOMAAM UX MMOBEPXHOCTEH U 00b- 7 5 2
€MBbI
31. | Tena BpamnieHus 1 1
32. | O6BEMEBI TN BpaleHus 3 2 1
33. | Inomaapr MOBEPXHOCTH TEJ BpaIlCHUS 3 2 1
Pa3znea 10. KOMﬁj/IHaTOI)I/IRa, 3JIEMEHThI TEOPUM BEPOSITHOCTEH U 8 6 2
MATEMATHYEeCKOH CTATHCTHKH
34. | DnemeHThl KOMOMHATOPUKH 2 2
35. | BeposiTHOCTB ClTydaifHOTO COOBITHS 3 2 1
36. | IlpencraBnenue naHHbBIX. 3a1a4M MAaTEMAaTUUECKOU CTATUCTHKHU 3 2 1

Hroro: | 190 140 50

[Ipu peanuzanuu cogepxkanus 001eo0pa3zoBaTeIbHOr0 yueoHoro npeamera «Mare-
maTukay» B npenenax ocsoenust OIIOIT CITO na 6a3e 0CHOBHOTrO 00IIeT0 00pa3oBaHUs C

MoJTydeHueM cpeHero ooiiero oopazosanus (ITTICC3):

Buj yueOHoii padoThl O0bem yacoB
O0beM 00pa3oBaTeIbHON IPOrPAMMBI 190
O0s3aTes1bHasi ayIMTOPHAsi yueOHAasi HATPYy3Ka (Bcero) 190
B TOM YHCIIE:
JIEKLIUA 140
MPAKTUYECKHUE 3aHSATHSI 50
CEeMMHAPCKHE 3aHATHS Y4eOHbIM MJIaHOM
HE MPETyCMOTPEHO
Koncynomayuu 2
Ixzamen 7,5

7.YYEBHO-METOJINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECINHEYEHUME MNPOI'PAMMBI YYEBHOT'O ITPEAMETA
7.1. Onucanue mamepuanvbHO-mexHUUECKoll 6azvl, HEOOXOOUMOUL OJ1 OCYULECIETICHUA
obpazosamenvHo20 npouecca

. OcHalleHHOCTD CNeUATbHBIX MIOMelle-

HaumeHoBaHue crielIHATIbHBIX MOMEIIEHUH U . .
Ne ni/m . . HUH U NIOMELIEeHUM 1JI CAMOCTOSATE Ib-

MoMelleHUi ISl CAMOCTOSATEILHOMH padoThl .

HOI1 padoThbI
Kabunet napopmaTukwy, 1. Jocka yaeOHas
1. ayJIUTOpUS AJIs TPYNIOBLIX U MHAUBUAYAIbHBIX |2. Pabodee MecTo mpemogaBaTens
KOHCYJIbTAIlMM, TEKYILEro KOHTPOJIS U 3.KommekT yuebHo#t meOenu Ha 28 yer.
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MPOMEXYTOUYHOU aTTECTAIIUH. 4. Harnsigabie mocooust
414056, 5. IInakaTel TeMaTHYECKHE
AcTtpaxaHckas 00J1acTb, I'. ACTpaxaHb,
yi. Habepexxnas 1 Mast, 117, nomemienue Ne 32

Kabuner 1151 caMmocToATeNnbHOM paboThl 1. Kommuiekt yueOHoii mebenu Ha 25 yer.
414056, 2.Kommbrorep B komruiekre 10 mT.
2. AcTtpaxaHckasi 00sacTb, T. AcTpaxaHb, 3. doctyn K HH(DOPMAIMOHHO-TEIEKOMMY-

yi. HaGepexxnas 1 Mas, 117, nomemenne Ne 32 | HukarmoHHow cetu «HTEpHET

7.2. Pekomenoyemasa numepamypa (u3 gpedepanvnozo nepeuns)

@) OCHOGHAA yueOHan rumepamypa:

1. Mopnkosuu A. I'. Anrebpa u Hauana MmareMmaTrueckoro aHanuza. 10 kmace. B 2 u. Y. 1. Y4yeOHuK ams
o011eo0pa3oBaTeIbHbIX YUpexaeHul (MpoduiibHbIN ypoBeHb). - M.: Muemo3una, 2011.

2. MopnkoBuu A. I'. AnreOpa u Hadana MareMaTudeckoro ananmmsa. 10 kimacc. B 2 4. Y. 2. 3amauank
U1 00111e00pa30BaTENbHBIX YUpEKACHHUH (PO UIbHBINA ypOoBeHb). - M.: Muemo3uHa, 2011.

3. Mopakosuu A. I'. Anrebpa u Havyasa MaTeMaTnuueckoro ananuza. 11 kimacc. B 2 u. Y. 1. YueOnuk s
o011e00pa3oBaTebHBIX yupexaeHud - M.: Maemosuna, 2011.

4, Mopakoud A. I'. Anrebpa n Hadayia MaremMarnueckoro ananmsa. 11 kimacc. B 2 4. Y. 2. 3agaunuk
ISt 001Ie00pa30BaTEeNbHBIX YUpPSKIACHHH . - M.: MHemo3uHa, 2011.

0) OononnumenvHan yueonaa numepamypa (6 m.u. cioeapu):

1. Anre0pa 1 Hayaja aHaiu3a: MeToJuuecKoe rnocoodue s yuurens / A. I'. MopakoBud. — M: MHe-
mo3uHa, 2012

2. Anre6pa. Iloypounsle minansl no yueoHuky noa penaxkueit A. H. Konmoroposa 10 xmacc/ coct. T.
JI. Adanackesa, JI. A. Tanununa-Boarorpaa: Yuutens, 2010

3. Adanaceesa T. JI., Tanuwnuna JI. A. AnreGpa u Hayana aHanu3a. 11 kiiacc: moypo4Hble IJIaHbl 110
yuebHuky A. H. Konmoroposa u ap. — Boarorpan: Yuutens, 2008.

8) nepeuens yueOHO-MemoouuecKko20 obecneueHus:

1. ®enepanbubiit 3ak0H 0T 29.12.2012 Ne 273-03 «O06 obpazoanuu B Poccuiickoii denepamumy.

2. llpuka3z MunucrepcTBa obpa3oBanus U Hayku PO ot 17.05.2012 Ne 413 «O06 yrBepxkaeHuu deue-
PabHOTO TOCYAAPCTBEHHOT0 00pa30BaTEILHOTO CTaHapTa CpeIHEro(IoJHOro) oouero oopaso-
BaHU.

3. IIpuka3 MunucrepcTBa oopazoBanus u Hayku PD o1 31.12.2015 Ne 1578 «O BHeceHUW U3MEHEHU
B Ilpuka3 MunucrepctBa obpazoBanust u Hayku Poccuiickoit @eneparun ot 17.05.2012 Ne 413
«O06 yTBepxkaeHHH (heepalbHOrO TOCyJapCTBEHHOIO 00pa3oBaTeIbHOTO CTaHAapTa CPEIHEro

(momHOTO) 00ITIETO 00pa30BAHUS Y.
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4. TluceMmo [lenapramMeHTa rocyAapCTBEHHOM MOJUTUKH B cepe MOArOTOBKU padbounx kaapos u JAI10
MunucrepcrBa oopazoBanus U Hayku PO ot 17.03.2015 Ne 06-259 «PexomeHnganuu no opraHusa-
UM TIOJYYEHHUsI CpelHEero oomero oOpa3oBaHUs B MpeAesax OCBOCHHUS 00pa3oBaTENbHBIX MPO-
rpaMM CpeIHEero NpoQeccuoHaIbHOrO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUs C
yueToM TpeOoBaHUl (peepantbHBIX rOCYyIapCTBEHHBIX 00pPa30BaTEbHBIX CTAHIAPTOB U MOJTyvae-
MO podeccuu WK CIEIUATBHOCTH CPEAHETO MPO(ecCHOHAIEHOTO 00Pa30BAHMS.

5. Aunrebpa u Hayana aHaJIM3a: MeToANYecKoe mocodue ais yuurens / A. I'. MopakoBud. — M:
Muemo3zuna, 2012

6. Aunre6pa. [Toypounsie miansl mo yueOnuky non pegakuueit A. H. Koamoroposa 10 kimacce/
coct. T. JI. AdanacweBa, JI. A. Tanununa-Boarorpan: Yuurens, 2010

7. Adanaceepa T. JI., Tanununa JI. A. AnreOpa u Hauana aHanu3a. 11 kimacc: moypoyHbie
wianel o yuebuuky A. H. Konmoroposa u np. — Bonrorpaa: Yuutens, 2008.

8. T'eomerpus. [loypounsie miansl 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 (denepanbHblii 1IeHTP HHGOPMAIIMOHHO-00PA30BATEIBHBIX PECYPCOB —
OIHOP).
2.  www.school-collection.edu.ru (Exunas xosutekuus udpoBbiX 00pa30BaTEIbHBIX PECYPCOB).

3. www.window.edu.ru (EquHoe okHO moctyma k o0pa3zoBarenbHBIM pecypcaM Poccuiickoii De-

JIEpaLvN ).
0) INeKMPOHHO-OUDIUOMEUHbIE CUCHIEMDL:

1. www.megabook.ru (Merasanukinoneanss Kupunna u Medoaus; pasznenst «Hayka/Marema-

tuka.KubepHernkay).
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8.0COBEHHOCTHU OPTAHU3ALIUN OBYUYEHMUS 1JIs1 THBAJINIOB U JINL]
C OI'PAHUYEHHBIMH BO3MOXKHOCTAMMU 310POBbA

Jliis oOyuaromuxcs U3 Yncia MHBAJINIOB U JIUL C OTPAHUYEHHBIMU BO3MOKHOCTSIMU

310pOBbsl HA OCHOBAHWH NMHUCbMEHHOTO 3asBJIEHNS y4eOHbIN penMmeT«MareMaTHKa) pea-

JU3YeTCA C YYETOM OCOOCHHOCTEH NMCUXO(PU3UYECKOTO Pa3BUTHS, UHIMBUIYaJIbHBIX BO3-

MOKHOCTEH U COCTOSIHUS 37I0POBbsI (J1ajiee — HHIUBUIYAJTIbHBIX OCOOCHHOCTEH ).

9. KOHTPOJIb U OIEHKA PE3YJIbBTATOB OCBOEHUA

YUYEBHOI'O ITPE/IMETA
Pesy.abTaThl 06yuenus é @DopMbI U METOAbI KOHTPOJISI
(IMYHOCTHBIE, NIPe/- E § IIpoBepsiemble yMeHUsI M 3HA- ouemcl%
MeTHBbIe, MeTanpea- s HUSA pe3yTRTATOR ODYICHHIA
i = Texymmuit koH- | IIpomexyrou-
MeTHbIE) S
= TPOJIb Has aTTecTanus

Juunocmnole
c(hOpMUPOBAHHOCTH JI1 | 3HAThH:uctopuro pa3BuTUs U VYerHbli onpoc,
MIPEACTABICHUHN O MaTe- JIOCTH>KEHHS] OT€YECTBEHHON TECTUPOBAHUE
MaTHKe KaK YHUBEp- nH(OPMATUKHU B MUPOBOM MH-
CaJIbHOM SI3bIKE HayKH, JyCTPUU UH(POPMAIIMOHHBIX
CpelCTBE MOJIEIUPOBa- TEXHOJIOTUH;
HHUS SIBJICHUH U TIPOILIEC-
COB, MJIESIX U METOAaX
MaTEMaTHKU;
TMIOHMMAaHUE 3HAYNMO- JI2 | 3HATH:ipuHIMIIBI OOECcIeYe- YcrHblii onpoc,
CTH MaT€MaTUKHU JJIs HUs ”HPOPMAIIMOHHON 0e3- TECTUPOBAHUE
Hay4YHO-TEXHUYECKOTO OIIaCHOCTH
nporpecca, copmupo- YMETD: enanets cuctemoit Oa-
BaHHOCTb OTHOILIEHUS K 30BBbIX 3HAHUH, OTPAXKAIOIIUX
MaTeMaTHKe KaK K 4a- BKJIaJ] THPOPMATUKHU B (HOpMU-
CTH 00I11eYeIOBEYECKON pOBaHUE COBPEMEHHOW Hay4-
KYJbTYpBbI Uepe3 3Ha- HOM KapTUHBI MHpA.
KOMCTBO C UCTOpUEH
pa3BUTHS MaTEMaTHKH,
3BOJIIOIIMEN MaTEMaTH-
YEeCKUX HUCH;
Pa3BUTHE JIOTUYECKOTO JI3 | 3HAThH:TexHONOTUH pELICHUS VYcrHbli ompoc,
MBIIUICHHUS], IPOCTPAH- KOHKPETHOM 33J1a4¥ C IIOMO- TECTUPOBAHUE,
CTBEHHOT'0 BOOOpaxe- 110 KOHKpeTHOTro mporpamm- | TP Ne 28 - 30,
HHUSI, AITOPUTMHAYECKOMN HOTO CpEJICTBA
KYJIbTYpPbI, KpUTUYHO- YMETH :ananu3upoBaTs U CO-
CTH MBILIJIECHUS HA ITOCTABJIATh Pa3IUYHbIE UCTOY-
YPOBHE, HEOOXOJUMOM HUKHU UH(OpMaIu
Ut Oyaymeit mpodec-
CUOHAJIBHOU JI€ATEIBHO-
CTH, IS ITPOJIOJKECHUS
o0pa3oBaHMs U CaMO00-
pa3oBaHMs;
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OBJIQJICHHE MaTeMaTH- JI4 | 3HATH: 6a30BbIC MPUHIIUATIBI VYcrHblii onpoc,
YECKUMH 3HAHUSAMHU U OpraHmu3anuy U QyHKIMOHUPO- | TECTUPOBAHHE,
YMEHUSMH, HEOOX O~ BaHUS KOMITBIOTEPHBIX CETEH; IIP Ne 1, 2
MBIMH B IIOBCETHEBHOU YMETD:Bnanetr HOpMaMH UH-
YKU3HH, JIJIs1 OCBOCHHMS (dbopMaIrMOHHON 3TUKH U NIPABA;
CMEXHBIX €CTECTBEHHO- coOIroaTh MPUHITUIIBI 00eCTIe-
Hay4HbIX JUCLUIUIMH U yeHust UH(popMalMoOHHOH 6e3-
JTUCIUILTAH PO eCccHo- ONacHOCTH;
HaJIbHOTO LIMKJIA, JJIs
MoJIy4eHus: o0pa3oBa-
HUs B 00JacTsIX, HE Tpe-
OyrommXx yriayOIeHHON
MaTeMaTU4eCKOU MoA-
TOTOBKHU;
TOTOBHOCTB M CIIOCO0- JIS | VMETh:BoIABIATH MPOOIEMBI VYcrHblii onpoc,
HOCTh K 00pa30BaHUIO, JKU3HEACSITEIBbHOCTU YEJIOBEKa TECTUPOBAHUE,
B TOM YHCJIE caM0oo0Opa- B ycnoBusax undopmannonHoi | [TP Ne 32 - 35
30BaHUIO, HA TIPOTSKE- [MBWJIA3AIMU U OLICHUBATh
HUU BCEH JKU3HU; CO3HA- MpeaJiaraeMble IMyTH UX pas3pe-
TEIbHOE OTHOIIEHUE K HICHUS;
HEMpepbIBHOMY 00pa3o-
BAHHIO KAaK yCIIOBHUIO
ycrenrHoi npodeccuo-
HaJLHOM M OOIIECTBEH-
HOM JeSITENbHOCTH;
TOTOBHOCTB U CIIOCO0- JI6 | 3HATH: ocHOBBI IPABOBBIX ac- | YCTHBIN OMpoc,
HOCTb K CAMOCTOSITEb- [IEKTOB MCIOJIb30BAHUS KOMIIb- | TECTUPOBAHMUE,
HOM TBOPYECKOU U OT- I0TEepHBIX Nporpamm u padotsl | [IP Ne 2, 3, 31
BETCTBEHHOM JI€ATEIb- B NHTEpHETE;
HOCTH; VYMEThD:Bnanets 0a30BbIMU
HaBBIKAMHU M YMEHUSMH IO CO-
OJIr0ICHHIO TPEOOBAHMI TEX-
HUKU 0€30MaCHOCTH, TUTUEHBI U
pecypcocOepekeHust mpu pa-
6oTe co cpeacTBaMuuHpopma-
TH3aIUY;
TOTOBHOCTB K KOJIJIEK- JI7 | 3HATH: Bo3MOXKHOCTH paszrpa- | YCTHBIN onpoc,
TUBHOU paboTe, COTPYy/- HUYEHUS TIpaB JOCTYIA B CETh; TECTUPOBAHUE,
HUYECTBY CO CBEPCTHHU- YMETD :ananu3upoBaTh KOM- ITP Ne 32 - 35
Kamu B 00pazoBaresb- MBIOTEP C TOUKHU 3PEHUS EANH-
HOM, 00IIIECTBEHHO TO- CTBa €r0 aImnapaTHbIX U MPo-
JI€3HOM, yueOHO-ucce- TPaMMHBIX CPEJICTB;
JIOBATEJNbCKOM, IPOEKT- OTIpEeIeINATh CPECTBA, HEOOXO-
HOU W IPpyTUX BUJAX Jie- JIUMBIE JIJIs1 OCYIIECTBIICHUS WH-
SITEJIBHOCTH; (hopMaIMOHHBIX MTPOLIECCOB MPHU
pEIICHUH 3a]1a4;
OTHOIIIEHHE K Tpodec- JI8 | 3HATh: YeTHBI onpoc,

CHOHAJBLHOM JIesITEIHHO-
CTH KaK BO3MOXKHOCTH
y4acTus B PEIICHUH
JINYHBIX, OOIIECTBEH-
HBIX, TOCYJapCTBEHHBIX,

0 BO3MOXHOCTSIX CETEBOTO IIPO-
IrpaMMHOI0 oOecrieuyeHus,
YMETH :nnanupoBaTh UHIUBU-
JyaJIbHYIO U KOJIJIEKTUBHYIO JIe-
ATEJIBHOCTD C UCIOJIb30BAHUEM

TECTUPOBaHUE,
ITP Ne 28 - 30
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0O0IIEHAIINOHAJIBHBIX
npobiuewm;

MPOrPaMMHBIX HHCTPYMEHTOB
MNOAJEP/KKH YIIPABIEHUS IPOEK-
TOM;

MemanpeoMemHblx:
YMEHHE CaMOCTOSI- M1 | 3HATH: ciocoGbl OLIEHKH U Opra- | Y CTHBIN OIpoc,
TEJIBHO OIPEACIIATh HU3alUW UHPOPMAIUH, B TOM TECTUPOBAHUE,
LEJIN OEITEILHOCTU U YHUCJIe TOJTy4aeMOU U3CPE/ICTB [IPNe4-9
COCTAaBJIAThH ILJIAHBI JICS- MaccoBoi HHGOpPMAIUH, CBH/IE-
TEIBHOCTH; CAMOCTOI- TEJIbCTB OUYEBHU/ILIEB, UHTEPBBIO;
TEJILHO OCYILICCTBIATD, YMETH:ananu3upoBaTh U COIO-
KOHTPOJIMPOBATH U KOP- CTaBJISITh PA3JIMYHbIE UCTOYHUKHU
PEKTHPOBATH JIEATEIb- uH(pOpMaInu;
HOCTB; HCIIOJIb30BaTh
BCE BO3MOKHBIE pe-
CYPCBI JJIS1 JOCTUAKEHUS
IIOCTaBJICHHBIX IEJIeH U
peanu3aluy MmIiaHoB Je-
SITEJIBHOCTHU; BBIOUPATh
yCHEIIHbIE CTPATETUH B
Pa3IMYHBIX CUTYAIUSIX;
YMEHHE NPOJYKTUBHO M2 | VMETh:BbIaenATh B UCCIENYE- VYcrHblii onpoc,
00111aThCs U B3aHMOIEH- MOU CUTyaluu 00beKTa, CyOh- TECTUPOBAHHUE,
CTBOBaTh B MpOIIECCEe €KTa, MOJICIIH; ITP Ne 28 - 30
COBMECTHOM JIeSTEILHO- BBIJICIISATh CPEIU CBOMCTB JIaH-
CTH, YYUTHIBATh NO3HU- HOTO OOBEKTA CYIIECTBEHHBIE
LUU JIPYTUX YIaCTHH- CBOMCTBA C TOUKH 3pEHUS eei
KOB JICATEIILHOCTH, d(- MOJICTTUPOBAHMS;
(eKTUBHO pa3peniaTh OTIPE/ICIIATh CPEICTBA, HEOOXO-
KOH(JIUKTHI, JUMBIE J1JIs1 OCYILLECTBIICHUS UH-

(hOopMaITMOHHBIX TIPOLIECCOB MTPU

pElIeHNN 3a]1a4;
BJIaJICHUE HABBIKAMHU M3 | 3HATH: o nuckperHoit hopme VYcrHblii onpoc,
IMO3HABATEILHOM, npecTaBiIeHs] HHPOpMAIINH; TECTUPOBAHHUE,
y4eOHO-UCCIIeI0BATEIb- CrocoObI KoaupoBaHus u qeko- | [TP Ne 28 - 30
CKOM M IPOEKTHOMU J1esi- TUpOBaHUs HH(POPMAIINY;
TEJILHOCTH, HaBbIKAMU YMETB:Bnanetb KOMIbIOTEP-
paspeleHus mpoodieM; HBIMU CPEJICTBAMHU NPE/ICTaBIIE-
CIIOCOOHOCTH M T'OTOB- HUS 1 aHAJIU3aJaHHBIX;
HOCTb K CAMOCTOSTEIIb-
HOMY TOMCKY METO/IOB
pelIeHust MPakTUYECKUX
3a/1a4, IPUMEHEHHUIO
pa3IMYHBIX METO/I0B
MMO3HAHUS;
TOTOBHOCTB U CIIOCO0- M4 | 3HATH:ipuHIMIB 0OecTeye- YcrHsblii orpoc,

HOCTb K CAMOCTOATEb-
HOW MH(POPMALIMOHHO
O3HABATEILHOU Nes-
TENBHOCTH, BKIIFOYAs
YMEHHE OPUEHTUPO-
BaTbCs B Pa3IMUHBIX UC-
TOYHHKaX MHpOpMaIuu,

HUs “HGOpMaIMOHHOI Oe3omac-
HOCTH;

YMETD:ouenuBatb nuudopma-
LIUIO C MMO3UIIMI €€ CBOICTB;
BJIaJIETh HOpMaM# WH(pOpMAIIH-
OHHOM THKH U TpaBa,

YMEHHUE KPUTHYECKH OIICHUBATh

TECTUPOBAHUE,
ITP Ne 2;31
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KPUTHUYECKH OLICHUBATh
U UHTEPIIPETUPOBATH
uH(popMaltIo, IoIyJae-
MYIO U3 Pa3JIMYHbIX HC-
TOYHHUKOB;

U MHTEpIpeTUpoBaTh nHMOpMa-
LU0

BJIAJICHUE SI3bIKOBBIMU M35 | 3HATD: o cnocobax xpaHeHusin | Y CTHBIN o1poc,
CpelICTBAMH: YMEHHUE npocreiiiei 00paboTke JaHHBIX | TECTHPOBAHUE,
SICHO, JIOTUYHO U TOYHO YMETD: ananusupoBath ycio- | [IP Ne 16 - 30;
M3JIaraTh CBOK TOUKY BUSI 1 BO3MOKHOCTU ITPUMEHE- JIP Ne 8 - 12
3pEHHUs], UCTIOIb30BAThH HUS IPOTPAMMHOI0 CPEJICTBA

aJICKBATHBIE SI3bIKOBBIC JUISl peLLIEHUs TUIIOBBIX 3a7a4

CPENICTBA,;

BJIaJICHAE HaBBIKAMU M6 | 3HATH:0cHOBBI TPaBOBBIX ac- YerHblil onpoc,
MO3HABATEJIHLHOU pe- MEKTOB MCMOJb30BaHUS KOMIIb- | TECTUPOBAHUE,
(hiexcuu Kak 0CO3HAHUS IOTEpHBIX MporpamMm U padoter B | [TP Ne 1, 2, 32 -
COBEpILIAEMBbIX JCH- Wutepuere 35

CTBHUI U MBICIIUTEIBHBIX YMETH:Bnaners 0a30BbIMU

MIPOIIECCOB, UX PE3YIIb- HaBBIKAMHU UYMEHHSIMU TI0 CO-

TaToOB U OCHOBAaHUH, Onr0IeHUI0 TpeOOBaHMI TeX-

TPAHUIICBOETO 3HAHUS U HUKH O€30IMaCHOCTH, TUTUEHBI U

HE3HaHUs, HOBBIX I1O- pecypcocOepexeHus npu padore

3HaBaTEIbHBIX 3a/1a4 U CO cpeacTBaMu UH(pOpMaTH3a-

CPEICTB JUJIsl UX JI0CTHU- 117051

KEHUS,

ueneycrpeMiaeHHOCTb B | M7 | 3HATH: paznuuHbie METOMIBI pe- YerHblii ompoc,
MOUCKAX U MPUHITHU IICHUSI IPAKTUYECKUX 3a71a4; TECTHUPOBAHUE,
pelienuii, coobpasu- VYMETD:ananvuzupoBath uHTep- | [IP No 28 - 30
TENbHOCTh U UHTYHUIIHS, (elic mporpaMMHOIO CPEJICTBA C

Pa3BUTOCTb NPOCTPaH- MO3ULIMIA UCTIOTHUTEIS, €r0

CTBEHHBIX MPE/CTABJIE- cpenbl GyHKIMOHUPOBAHUS, CH-

HUI; CIIOCOOHOCTH BOC- CTE€MBbI KOMaHJ] U CUCTEMBI OTKa-

MIPUHUMATH KPAacoTy U 30B,

TapMOHHUIO MUDA;

npeoMemuvlx:

c(OPMHPOBAHHOCTh I11 | 3HATb:0 nuckpetHoit popme YceTHBIN ompoc,

MIPEACTABICHUHN O MaTe-
MaTHKE KaK 4aCTU MHU-
POBOM KYJIBTYPBI U M€-
CTE MAaTEMaTUKH B CO-
BPEMEHHOM LINBWJIN3a-
1M, croco0ax omnuca-
HHUS SIBIICHUI peaIbHOTO
MHpa Ha MaTeMaTuye-
CKOM SI3BIKE;

IpeJicTaBIeHNs] UHPOpMaLHH;
crocoObl B KOJIUPOBAHUS U Jie-
KOJAMPOBaHUS MHPOpMAIUY;
YMETH:onenuBath HH(pOpMa-
IIUIO C TIO3UIIHI €€ CBOMCTB;
BJIa/IETh KOMIIBIOTEPHBIMU CPEI-
CTBaMHU MPEJCTABIICHUS U aHa-
JM3a JAHHBIX;

TECTUPOBAHUE,
ITP Ne 4 — 6, 10,
11.
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c(hOpMUPOBAHHOCTH T12 | 3HATH:TeXHOIOTHIO PEIICHUS VYerHbiil onpoc,
MpeACTaBICHUI O MaTe- KOHKPETHOM 3a/1ayul C TOMOIIBIO | TECTUPOBAHUE,
MAaTHUYECKHUX MOHSITHUSIX KOHKPETHOT'0 MPOrpaMMHOTO ITP Ne 12; JIP Ne
KaK BOKHEUILUX MaTe- CpeJCTBA U METOA ee peweHus; | 1-4
MaTHYSCKHX MOJICIIAX, YMETH :BnaneTh HaBBIKAMU ajl-
MO3BOJISIOIINUX OMHCHI- TOPUTMHYECKOTO MBILIJICHUS U
BaTh U U3y4yaTh Pa3HbIC MOHUMAaHHE HEOOXOJUMOCTH
MIPOIIECCHI U SIBJICHUS; (dhopMaIbHOTO OMMCAHUS AJTO-
ITOHUMAaHHE BO3MOKHO- PUTMOB
CTH aKCHOMAaTHUYECKOI0
MMOCTPOEHHUS MATEMATH-
YECKUX TEOPHUH;
BiajieHue merogamu n0- | [[3 | 3HATh:o cnocobax xpaneHus u | YCTHBIM OIpOC,
Ka3aTeJIbCTB U AITOPUT- npocreiinieit 06paboTKe TaHHbIX; TECTUPOBAHUE,
MOB PEIICHHS, YMCHHE YMETAH :vcnonb30BaTh KOMIIBIO- JIP Ne 12
X MIPUMEHATH, IIPOBO- TEPHBIC CPCACTBA IIPCACTABIICHUA U
IUTH JOKa3aTelIbHbBIE aHaM3a TaHHBIX;
PACCYKIEHUS B XOJIE ocymeCTBjme 00paboTKy cTaTH-
pelleHus 3a1a4; CTHYCCKOU I/IH(I)OpMaLII/II/I C IIoMo1b-
FOKOMIIBIOTCPA.
BJIAZICHUE CTaHAAPT- 14 | VMETAh: ocymectBusts 0Opa- YerHbIl onpoc,
HBIMU TIPUEMaMU pellie- 0OTKy TEKCTOBOM H TpaduIecKoil TECTUPOBAHUE,
HUS palliOHAIBHBIX U UH(OpPMALUK C MOMOIIBIO KOMIIBIO- | TTP No 16 - 22
MPPALMOHAIIBHBIX, I10- Tepa
Ka3aTeJIbHbIX, CTEIICH-
HBIX, TPUTOHOMETPHUYE-
CKHUX YpaBHEHMI U He-
PaBEHCTB, UX CHUCTEM;
HUCIOJb30BAHUE I'OTO- TI5 | VMETD: ocymectBnsite 0Opa- YerHbiil onpoc,
BBIX KOMIIBIOTEPHBIX 0OTKY YHCIOBOW HH(DOPMAIIHH C TECTUPOBAHHE,
IIPOrpaMM, B TOM 4HCJIIE TIOMOIIBIO KOMITbIOTEpa ITP Ne 17 - 21
JUTS TIOUCKA TTYyTH pellie-
HUS U WUTKOCTPALK pe-
LICHUS] YPaBHEHUH U He-
PaBEHCTB;
c(OpMUPOBAHHOCTh 116 | 3HATH: ocHOBBI IPAaBOBBIX ac- | YCTHBIA OmpOC,
MpeicTaBIeHHt 00 oc- MEKTOB MCMOJb30BaHUS KOMIIb- | TECTUPOBAHUE,
HOBHBIX ITOHATHSIX Ma- IOTEPHBIX TporpaMm u padotel B | [TP Ne 23 - 27
TEMAaTUYECKOr0 aHalln3a WurepHere;
M UX CBOMCTBAX, BlIajie-
HUE YMEHUEM XapaKTe-
pH30BaTh MOBEICHNE
(GyHKIUH, UCIIOIb30Ba-
HUE TTOJTYYEeHHBIX 3HA-
HUW JUIs1 OTIUCAHUS U
aHaJIM3a peaIbHBIX 3a-
BHUCHUMOCTEH;
BJIAJICHUE OCHOBHBIMU 117 VYerHblit ompoc,

MOHATHUSIMH O TUIOCKUX
U IPOCTPAaHCTBEHHBIX
reOMEeTpUUYECKUX PUry-
pax, UX OCHOBHBIX

3HATDH: OCHOBHBIMU CBEIEHUSIMHU
0 0a3ax JaHHBIX M CPEACTBAxX JI0-
cryna k uum; YMETD: pabGorats ¢
HUMU.

TECTHPOBAHUE,
JIP Ne 8 -11

26



cBOMCTBax; chOpMHUPO-
BaHHOCTh YMEHHUS pac-
M03HABaTh T€OMETpUYE-
ckue purypsl Ha yepTe-
&Kax, MOJIEJISIX U B pe-
aJIbHOM MUpE; TIpUMe-
HEHUE U3yYEHHBIX
CBOMCTB r€OMETpHYE-
ckux uryp u hopmysn
JUISL PELICHUSI TeOMETPHU
YeCcKHUX 3a/1a4 U 3a/1a4 ¢
MPAKTUYECKUM COJIEp-
KaHHEM;

c(OPMHPOBAHHOCTH I18 | 3HATH:o matemaTnyeckux o0bek- | YCTHBIA OIpOC,
MpEeACTaBIEHUH O Mpo- Tax MHYOPMATHKH, B TOM YHCIE O | TECTUPOBAHHUE,
1eccax U sIBJICHUSX, norudeckux (popmyiax; ITP Ne 7-9
UMEIOIIUX BEPOSITHOCT- YMETb JOLICHHUBATh aACKBATHOCTH
HBIH XapaKTep, CTaTH- MOJI€/I 1 MOZIENIMPYEMOTO o0beKTa,
CTUYECKHX 3aKOHOMEP- LieJIen MOACTPOBAHMA,
HOCTSIX B PeabHOM BBIJICIIATH B UCCIICAYEMOU CUTya-

MU 00BEKTA, CYObEKTa, MOJICIIN;
MHPE, OCHOBHBIX H(BH’I_ BBIJICTISATh CPEJI CBOMCTB JAaHHOTO
THAX NICMCHTApHON o 00BbEKTa CYIICCTBCHHBIX CBOWCTB C
Te()pm{ BEPOATHOCTEH, TOYKH 3pEHUSA LI€JIE MOJIETMpPOBa-
YMEHUN HaXOJUTh U us
OLICHUBATh BEPOSTHOCTH
HACTYIUICHUS COOBITHI
B NIPOCTEHMIIMNX MTPAKTHU-
YECKUX CUTYaIHSIX U OC-
HOBHBIE XapaKTepu-
CTUKH CITy4aiiHBIX BEJIH-
YUH;
BJIaJICHME HaBLIKaMU 119 | VMETH: VYcerHbiil onpoc,
WCII0JIb30BaHUSI TOTO- HOHUMATh TIPOrPAMMBI, HAITKCaAH- TECTUPOBAHHUE,
BBIX KOMIIBIOTEPHBIX HbIC Ha BBIOpAHHOM JUist u3ydeHust | [TP Ne 12; JIP Ne
Mporpamm IpH perie- YHUBCEPCAJIbHOM AJITOPUTMHUYCCKOM 1_4
HUH 3a/1a4; SI3BIKE BBICOKOI'O YPOBHA;

PCaJIN30BbIBATh TCXHOJIOI'NU PCIIC-

HUA KOHerTHOfI 3aJa4u C IIOMO-

IO KOHKPETHOT'O IIPOrpaMMHOIO

CpE/CTBa, BHIOUPATh METO]I €€ pe-

IMICHUA.
c(OpMUPOBAHHOCTh I110 | 3HATH: tpeboBanus TexHuku 06e3- | YCTHBIN oIpoc,
IpeJCTaBICHUN 0 HEOO- OIACHOCTH, THTUEHBI U PECYPCOCOe- | TECTHPOBAHMUE,
XOJIUMOCTH JOKa3a- pexenuss mpu pabore co cpen- | [TP Ne 3, 15
TEJLCTB ITPU 000CHOBA- CTBaMH HH(OPMATH3AIHH;
HHH MAaTeMATHIECKIX YMETD: Bnanets 6a30BbIMU
YTBepIKAEHNIT 1 poiH HaBBIKAMH ¥ YMEHUSIMH TI0 CO-
AKCHOMATHKH B IIPOBE- OmroieHNIO TpeOOBaHUM TeX-
JIeHNN IeAYKTUBHBIX HHUKH 0€301aCHOCTH, TUTHEHBI 1
paccyKIeHHuil; pecypcocOepekeHus Ipu padboTe
copmupoBanHocTh 0- ([111 | 3HATH: HopMBl HHPOPMAITMOH- | YCTHBIA OMpoC,

HIATUHUHOTO anmnapara mo
OCHOBHBIM pa3JiesiamMm

HOH 3THKH U IIpaBa
YMETD: ncrionb30BaTh HA

TECTUPOBaHUE,
ITP Ne 3, 7, 14,
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Kypca MaTEMaTUKH; 3Ha-
HHUI OCHOBHBIX TEOPEM,
dbopMyI U yMEHUs UX
MIPUMEHSATh; YMEHUS J10-
Ka3bIBaTh TEOPEMBI U
HAaXOJUTb HECTAaHJAPT-
HbIE CIIOCOOBI pelIeHus
3a/1ad4;

MpaKTHKE 0a30Bbl€ MPUHIUIIBI
OpraHu3aiuy U GyHKIHOHUPO-
BAaHMS KOMIIBIOTEPHBIX CETEU

15

c(hOpMUPOBAHHOCTH 112 | VMETH: nnanupoBaTh UHAUBU- | YCTHBIH OIpOC,
YMEHUN MOJIETUPOBATh JIyaJIbHYIO U KOJUICKTUBHYIO JIe- | TECTUPOBAHUE,
peabHbIC CUTYaIINH, SITEJILHOCTH ¢ ucnons3oBanueM | IIP Ne 3, 14, 15
HCCIIE0BATh MOCTPOCH- [IPOrpaMMHBIX UHCTPYMEHTOB
HbI€ MOJIEJIU, UHTEPIIpE- MOJJEPKKU YITPABIICHUS ITPOEK-
TUPOBATh MOJIYYCHHbBIN TOM;
pe3yJibTart; AQHAJIU3UPOBATH YCIIOBUS U BO3-
MO>XHOCTH MPUMEHEHHUSI MPO-
rPaMMHOI'O CPEJICTBA IS pellie-
HUSI TUTIOBBIX 3aj1a4
c(hOpMHUPOBAHHOCTH 113 | VMETA: ucnons3oBaTh Ha YerHblii ompoc,
IpesicTaBlIeHU 00 oc- IIPaKTHKE 0Aa30Bbl€ MPUHIHUIIBI TECTUPOBAHUE,
HOBHBIX ITOHATUSIX Ma- OpraHu3aniy U QyHKIIUOHUPO- I1P Ne 16,17,18
TEeMaTUYECKOTO aHaIu3a BaHMS KOMITBIOTEPHBIX CETEH
M X CBOMCTBaX, Bjajie-
HUE YMEHUEM XapaKTe-
pU30BaTh MOBEJACHUE
(byHKIMH, HCTIOJIB30BA-
HUE MOJYYEHHBIX 3Ha-
HUH 111 OUCAaHUA U
aHaJin3a peajbHbIX 3a-
BUCHUMOCTEH;
BJIAZICHUE YMEHUSIMU 114 | YVMETA: ocymectsisth 00Opa- YerHblii ompoc,

COCTaBJICHUSI BEPOSIT-
HOCTHBIX MOJEJEN 10
YCIIOBUIO 3aJ1a4H U BbI-
YHCIJIEHUS BEPOSTHOCTU
HACTYIUICHHS COOBITHH,
B TOM YHCJIE C IIPUMEHE-
HueM GpopMyI1 KOMOU-
HaTOPHUKU U OCHOBHBIX
TEOpEM TEOPUH BEPOSIT-
HOCTEH; NCCIIEI0BaHU
CIIyYaiHBIX BEJIMYHUH 1O
UX PACTIPEJEICHHUIO.

0OTKY YMCIIOBOM HH(MOpMAITHH C
MOMOIIBI0 KOMITBIOTEPA

TECTUPOBAHUE,
ITP Ne 21,23
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