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1. IOSICHUTEJIBHASA 3AIIMCKA

[Iporpamma oOmieoOpa3zoBarensHOTO yueOHOTO mpeamera «Matematukay OVYILO3Y
npeanazHadeHa g Marematuku B KOKKX AT'ACY npu peanuzanum o0pa3oBaTenbHON
nporpaMMbl  CpelHEro oOmero oOpa3oBaHHMs B MpeaelaX OCBOCHHUS OCHOBHOM
npodeccuonansHoi oopazoBarensHo nporpammsl CI1O (OINOIT CITO) Ha 6a3e 0CHOBHOTO
o01ero o0pa3zoBaHus MPOrpaMMbl IIPU MOJITOTOBKE criennanucToB cpeaHero 38eHa (IITICC3).
[TporpamMma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero olrmiero odpazoBaHus,
NPEIbIBISEMBIX K CTPYKTYpPE, COACPKAHHUIO U Pe3yabTaTaM OCBOCHHUS y4eOHOIO MpeaMeTra
«MaremaTuKkay, B COOTBETCTBUU ¢ PekoMeHAaMsIMu TI0 OPTaHU3AINN TTOTYICHHS CPETHETO
oOmero oOpa3oBaHMs B TpelelaX OCBOEHUS OOpa30BATENbHBIX MPOTrpaMM CPEIHEro
podeCCHOHAIBHOTO 00pa30BaHWsl Ha 0a3e OCHOBHOTO OOIIEro 0oOpa3oBaHUS C yYETOM
TpeboBaHMil (heepabHBIX TOCYJaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOJTy4aeMOn
npodeccur WIM CHEHUATBHOCTU CPEHEr0 MPOoQecCHoHaIbHOro 00pa3oBaHUs(ITMCHMO
JlemapTaMeHTa rocyAapCTBEHHOM MOJUTUKU B cepe MOATrOTOBKH padboumnx kajapos u 10
Muno6prayku Poccum ot 17.03.2015 Ne 06-259). 08.02.13 «MoHTax | 3KCIUTyaTamus
BHYTPCHHUX CAHTEXHUYCCKUX YCTPOWCTB, KOHAWIIMOHUPOBAHUS BO3MyXa W BEHTHIISIIHID)
Coneprxanue nporpammbl «MaTeMaTrKa HalpaBlIeHO HA TOCTHXKCHHE CIEIYIOIINX HeJIei:

v’ obecnieyenre cHhOPMHUPOBAHHOCTH MPEACTABICHUM O COIUATIBHBIX, KYJIbTYPHBIX
Y UCTOPUYECKUX (haKTOpaxX CTAHOBIICHUS MaTEMATHUKHU;

v obecnieueHne  CHOPMHPOBAHHOCTH  JIOTHYECKOTO,  AITOPUTMHYECKOTO M

MaTEMaTHUECKOTO MBIIUICHHUS;

v’ obecrieuenre CHOPMUPOBAHHOCTH YMEHHM TPUMEHSTE MOTyYEHHbBIE 3HAHUS TIPU
pEIIeHNH Pa3INYHBIX 33/1a4;

v’ obecrieuenre cHOPMHUPOBAHHOCTH IIPEACTABICHUHA O MaT€MAaTHKE KaK YacTH
0011eueI0BEYECKOI KYJIbTYphl, YHUBEPCATbHOM SI3bIKE HAYKH, IMO3BOJISIIOIIEM OMUCHIBATH U
M3y4aTh peasbHbIC MPOIIECCHI U SBICHUSI.

v/ BOCIIUTAQHWE JyXOBHO PpA3BUTOM JMYHOCTH, TOTOBOM K CAMOIO3HAHUIO W
CaMOCOBEPIIICHCTBOBAHHIO, CIIOCOOHON K CO3HMIATENBHON JIESTEIHHOCTH B COBPEMEHHOM
MUpE.

B nporpaMMmy BKIIIOUEHO CcOAEp:KaHME, HAMpaBiICHHOE Ha (OPMUPOBAHUE Y CTYICHTOB
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KOMIIETEHIINH, HeoOX0ouMBIX It KauecTBeHHOro ocBoeHus OITOIT CITO na 6a3e 0OCHOBHOTO
oOmero 00pa3oBaHUs C TMOJYYEHHEM CpEOHEero ooOImero o0pa30BaHUS; MPOrPAMMBI
noAroToBku crienuanucToB cpeaHero 3seHa (IIIICC3) 08.02.13 «MoHTax M dKCIUTyaTaius

BHYTPCHHHUX CAHTCXHUYCCKUX YCTPOﬁCTB, KOHIWUIOHNOHUPOBAHNA BO3AYXAd U BCHTUILIIUND).

2. OBHIAA XAPAKTEPUCTUKA YUYEGHOI'O ITPE/IMETA

Martematuka OVIL.O3Y gaBusercs (QyHIaMeHTanbHON  001I€00pa3zoBaTEIbHON
JUCLUILTUHONW CO CIOXHUBIIMMCS YCTOWYHBBIM COJIEpP’KaHHUEM M OOLIUMHU TPEOOBaHUSAMU K
MOATOTOBKE 00YYaIOIINXCS.

B npodeccuoHanbHbIXx ~ 00pa3oBaTENbHBIX  OpPraHU3alUiX,  PEATU3YIOMINX
00pa3oBaTEIbHYIO MPOrpPaMMy CpeIHEro o01Iero oopasoanus B npeaenax ocsoeHus OITOI
CIIO Ha 06a3e ocHOBHOro oOmero oOpa3oBaHMs, W3YYECHHE MATEMAaTUKH HMEET CBOU
O0COOEHHOCTH B 3aBUCUMOCTHU OT IpOoduiisi npodhecCHOHaIBLHOI0 00pa30BaHusl.

[Tpu OCBOECHUU CIIEIIMAJILHOCTEN CIIO TEXHOJIOTUYECKOTO npodus
npodeccuoHanbHOr0 OOpa3oBaHMsl MaTeMaTHKa u3ydaerca Oosee yriyOJeHHO, Kak
NpOQUIbHBINA YUEOHBINA MPEIMET, YUUTHIBAIOLIAS CIELU(PUKY OCBAMBAEMBIX CIEI[UATBHOCTEN.

OTO BBIpaXaeTrcs B COACPKAHUM OOYy4YEHUS, KOJIMYECTBE YACOB, BBIICISIEMBIX
Ha M3y4Y€HUE OTACJIbHBIX TEM IMPOrpaMMbl, IIyOMHE UX OCBOCHHS CTyAEHTaMHu, 00beME U
XapaKkTepe NPAKTUYECKUX 3aHATUH, BHUAAX BHEAYIUTOPHOW CaMOCTOATEIbHOW padOThI
CTYJIEHTOB.

OOmuMe uenu H3y4yeHUs MATEMATUKU TPAAUIMOHHO PEATM3YIOTCS B YETBHIPEX
HaIpaBJICHUAX:

o01iee rmpeacTaBiIeHue 00 HAesX U METoJaX MaTeMaTHKY;

WHTEJUIEKTYalIbHOE Pa3BUTHUE;

OBJIaJIEHE HEOOXOAMMBIMA KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

BOCIIUTATEILHOE BO3JACHCTBUE.

[Ipodunuzanus ueneil MaTeMaTHYECKOTO 00pa30BaHUsI OTPAXKAETCS HA BHIOOPE MMPUOPUTETOB
B OpraHmzaiuu yueOHou aestenbHocTH oOyuaromuxcs 08.02.13 «MoHTax U 3KCITyaTanus
BHYTPEHHUX CAHTEXHMUYECKHX YCTPOMCTB, KOHIWIMOHUPOBAHMS BO3/1yXa U BEHTHJIALIUM.
st TexHomoruueckoro mpodmiis mpodeccuoHanbHOTO 00pa3oBaHUs BBIOOp  Iiemei

CMCIIACTCA B IMPArMaTUYCCKOM  HAIIPABJICHUH, MNPCAYCMATpUBAOIICM YCHIICHUC U
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pacHIMpeHue TPUKIAJAHOIO XapaKTepa U3y4YeHUsl MaTeMaTHKW, NPEeUuMYyIIECTBEHHON
OpHEHTAIINY Ha aJITOPUTMHUYECKUI CTHIIb IO3HABATEIHPHON JESATETLHOCTH.

N3yyenue MareMaTHKu Kak NpouiibHOM 00111€00pa30BaTeIbHOr0 Y4eOHOT0 IIPeIMETa,
YUUTBIBAIOIIEH crielinpuKy ocBauBaeMbix cryaeHTamu npodeccun CI1O, obecrieunBaercs:

BBEIOOPOM Pa3IMYHBIX MOAXOJ0B K BBEJICHUIO OCHOBHBIX MTOHSTHH;

dbopMUpPOBAHUEM CHCTEMbI Yy4Ye€OHBIX 3adaHui, oOecrneunBaromuXx 3GHEKTUBHOE
OCYIIIECTBJICHUE BEIOPAHHBIX IEJIEBBIX YCTAHOBOK;

o0OoTraimeHneM CIIeKTpa CTWIeH ydeOHOU MEsITeIBHOCTH 3a CYeT COTJIACOBAHUS C
BEYIIUMHU JIEATETbHOCTHBIMUA XapaKTEPUCTUKAMU BHIOPAHHOW CIIEUATBbHOCTH.

[TpodwmipHas cocTaBmstomas OTpaKaeTCs B TPeOOBAHUAX K TOATOTOBKE O0yYarOIIHXCS
B YaCTH:

oO11Iel CHCTEeMbI 3HAHU: COo/IepKaTEIbHbIEC MPUMEPHI UCTIOIb30BAHMS MATEMAaTUYECKUX
uJel U METOJI0B B MPO(HECCUOHAIBHOU I€SITENHbHOCTH;

YMEHUH: pa3jndne B ypoBHE TPeOOBAaHUH K CIOKHOCTH MPUMEHSIEMBIX aITOPUTMOB;

MPAKTUIECKOTO MCIIOIL30BaHMSI TPUOOPETEHHBIX 3HAHUH U YMECHHA: WHIANBUYJTbHOTO
y4eOHOTO OMBITA B MOCTPOSHUU MAaTEMaTHUYECKUX MOJIeJIeH, BHITTOJIHEHUU HCCIIEIOBATEIBCKUX
MIPOEKTOB.

Takum 00pa3oM, peanu3anus COACPKAHUS YYEOHOro TMpeAMeTa OpPUEHTUPYET Ha
MPUOPUTETHYIO POJIb MPOIIECCYATbHBIX XapaKTEPUCTUK y4eOHON pPaOOThI, 3aBUCAIIUX OT
npoduns npodeccuonanbHoro obpazoBaHus 08.02.13 «MoHTaxk M IKCIUIyaTauus
BHYTPEHHHUX CAHTEXHHYECKHX YCTPOHCTB, KOHIAMUIMOHUPOBAHUS BO3AyXa H
BEHTWJISIMWY, TIOJYYEHHUs OMbITa HCIOJIb30BAHUS MATEMATUKH B COJACP)KATEIbHBIX H
MPO(ECCUOHATEHO 3HAYMMBIX CHUTYallUsIX 110 CPaBHEHUIO C (OpMajbHO-YPOBHEBBHIMHU
PE3YIbTATUBHBIMHU XapaKTEPUCTUKAMH OOyUCHHUS.

Copnepxkanue y4eOHOro mpenMeTra pa3padOTaHO B COOTBETCTBUUM C OCHOBHBIMHU
coJiepKaTeIbHBIMU JTUHUSMU O0YUCHUS MaTEMaTHKE:

anredpanyeckas TUHUS, BKIIOYAIONIAs CHCTEMAaTHU3aIUI0 CBEJACHUH O YHCIIaX; U3yUeHUE
HOBBIX M 000OIIIEHHE paHee HM3YUYCHHBIX omepaiuil (BO3BEJEHHWE B CTENECHb, M3BIICUCHHE
KOpHS, Jiorapu(MUpPOBaHUE, CUHYC, KOCHHYC, TAaHT€HC, KOTAHT€HC U OOpaTHBIE K HUM);
W3y4eHHUE HOBBIX BHJOB YHCIOBBIX BBIpOXEHUH U (OPMYJ; COBEPIICHCTBOBAHUE

MMPAaKTUYCCKUX HABBIKOB 1 BBIUMCIIUTEIILHOM KYJbTYPBbI, PAaCIIUPCHUC U COBCPILICHCTBOBAHUC
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anredpanyecKkoro arrmapara, cOpMUPOBAHHOTO B OCHOBHOM IIKOJE, U €r0 MPUMEHEHHE K
pPELICHUI0 MAaTEMATUYECKUX U MIPUKIIAIHBIX 3a]1a4;

TEOPETUKO-(PYHKIIMOHAJIbHAST JIUHUS, BKIIOYAIOIIAs CUCTEMATU3AIMI0 U paclIupeHue
CBEJICHUHN 0 PYHKIUSAX, COBEPUICHCTBOBAHUE I'paprueCKUX YMEHUN;

3HAKOMCTBO C OCHOBHBIMH HJIESIMU U METOJAMHU MATEMATHYECKOTO aHalIn3a B 00beEME,
MO3BOJISIIOLIEM — KMCCIIEIOBAaTh  DJIEMEHTapHble  (YHKIMM W pelmaTh  MpocCTeHIme
reoMeTpuyeckre, GU3NYECKue 1 Ipyrue MpuKiIaJHbIe 3a1a4u;

JUHUS YpPAaBHEHUM W HEPABEHCTB, OCHOBAaHHAs HAa MOCTPOCHHHM M HCCIIEI0BAHUU
MaTEMaTUYECKUX  MOJIeNIeH, TMepeceKaromascs C  alreOpanyeckod U TEOPETHKO-
(GYHKIMOHATBLHOW JUHUSMHA W BKIIOYAIONIAs Pa3BUTHE W COBEPIICHCTBOBAHHE TEXHUKH
anredpandeckux MpeoOpa3oBaHUM ISl PEIICHUS YpaBHEHUH, HEPABEHCTB M CHCTEM;
(dbopMHpOBaHHE CITIOCOOHOCTU CTPOUTH MCCIEAOBATh MPOCTEHIINE MaTEMaTHUYECKUE MOJAEIU
MIPU PEIICHUU MIPUKIIAJIHBIX 3aJ1a4, 33]1a4 U3 CMEKHBIX U CTICIIUATbHbIX TUCIUIUINH;

r€OMETPUYECKasl  JIMHUS,  BKJIIOYAKONIAs  HArJAIHbIE  TPEACTaBICHUS O
MIPOCTPAHCTBEHHBIX (UIypax M H3YyYEHHE HUX CBOMCTB, (OPMHPOBAHHWE U PA3BUTHE
IPOCTPAHCTBEHHOTO BOOOPAKEHUS, PAa3BUTHE CIOCOOOB T'€OMETPUUECKUX H3MEPEHHIH,
KOOPAMHATHOI'O U BEKTOPHOT'O METOJIOB JIJIS PEIICHUS MATEMATUUECKUX U MPUKIaAHBIX 33]aY;
CTOXACTUYECKas JIMHUS, OCHOBaHHAs HA Pa3BUTHUH KOMOMHATOPHBIX YMEHUM, MPEACTaBICHUI
0 BEPOSATHOCTHO-CTaTUCTUYECKHUX 3aKOHOMEPHOCTSX OKPY’KAOIIETO MUPA.
B mmanax mnporpamMmbl y4eOHBIM MaTepuan TpeAcTaBieH B (QopMe uepeayronerocs
pa3BepThIBAHUA OCHOBHBIX COAEpPKATEIbHBIX JUHUN (aJredpanyeckor, TEOpPETUKO-
(YHKIIMOHATBFHOM, ypaBHEHUW W HEPABEHCTB, T'€OMETPHUYECKOM, CTOXAaCTUYECKOH), UTO
MO3BOJISIET TMOKO HKCIONb30BaTh MX PACIONOKEHUE M B3aMMOCBS3b, COCTABISTH pabOUYUil
KaJICHIAPHBINA TUJIaH, MO-Pa3HOMY dYepenys yueOHble TeMbl (TJ1aBbl YYEOHHKA), YUUTHIBAs
npoduib TpodeccuoHaILHOTO 00pa3oBaHus, crieinpuky ocBauBaemon crienranbuoctu CI10
08.02.13 «MoHTaKk M DIKCIUIyaTAUsl BHYTPEHHHUX CAHTEXHUYECKHUX YCTPOMCTB,
KOHIMIMOHUPOBAHNUS BO3AyXa U BEHTHJISIIUMY, TIIYOMHY M3y4eHUS MaTepuasa, YpOBeHb
MOATOTOBKHU CTYJIEHTOB IO MPEIMETY.

N3yuenne o011eo06pa3zoBaTesibHOTO yueOHOro npeaMera «MaTemaTrukay 3aBepIiaeTcs

IIOABCACHHUECM UTOI'OB B (I)opMe 9K3aMCHA B paMKax HpOMC)KYTOqHOﬁ aTTeCcTal CTYJICHTOB



B miporiecce ocBoeHus ocHoBHOU OITOIT CIIO ¢ momydeHueM cpeHero oo1ero oopasoBaHus

(IIIICC3).

3. MECTO YYEBHOI'O IPEJMETA B YYEBHOM IIJIAHE

VYyebnsiii npenMer «MaremaTtukay SBISETCS y4E€OHBIM MPEAMETOM OO0s3aTeIbHON
npeaMeTHon obOmactn  «Martematnka uw  uHbopmarukay DOI'OC cpemnero o06mIero
o0pa3oBaHus.

B mpodeccuonanpHBIX ~ 00pa3oBaTENbHBIX  OPraHHU3aAlUAX,  PEATU3YIOIINX
00pa3oBaTEIbHYIO MPOrPaMMy CPEAHETO 00111ero 00pa3zoBanus B mpeaenax ocsoenus OI1OIT
CIIO na 6a3e ocHOBHOTO 00111eT0 00pa3oBaHus, yueOHbIN peaMeT «MaTteMaTukay n3yqaercs
B o0OmieoOpaszoBaTenbHOM Iukie yueoHoro miana OIIOIT CITO na 6a3e 0CHOBHOTO 0OIIIETO
oOpa3oBaHusl ¢ MoxydeHueM cpennero oomero oopazoanus (IIICC3).

B yueOnpix mnanax [IIICC3 yueOnblii mpenMeT «MaTeMaTHKa» BXOJUT B COCTaB OOITUX
0011e00pa30BaTENbHBIX YUEOHBIX TUCUUILINH, (POPMUPYEMBIX U3 005A3aTEIbHBIX IPEIMETHBIX
obnacreit ®I'OC cpemanero obmero oopazoBanus, cneruaibHocTeir CI1O cooTBeTCTBYIONIETO

npoduis npodhecCHOHAIBHOTO 00pa30BaHUs.

4. INTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
OcBoenue coaepxaHust yuyeOHoro npeamera «Maremartuka» oOecrieuuBacT
NOCTHKEHUE CTYAEHTAMHU CIIEYIOIINX PE3YIIbTATOB:

JAUYHOCHHBIX:
c(hOpMHPOBAHHOCTH MIPEICTABIICHUN O MaTEMaTHUKE KaK YHUBEPCATLHOM SI3bIKE HAYKH,

CpPEACTBE MOJECIMPOBAHUS SIBIICHUHM U MPOLECCOB, UAEIX U METOJAaX MATEMATHUKH;

MMOHMMAHUE 3HAYUMOCTH MATE€MaTUKU JJIi HAYYHO-TEXHUYECKOTO Mporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIIIEHUSI K MAaTEMAaTHUKE KaK K YacCTH OOIIEYEIOBEYECKON KYIbTYpPHI
yepe3 3HAKOMCTBO C UCTOPUEHN Pa3BUTHUSI MATEMATUKH, YBOIIOLIMEN MATEMATHYECKUX UJIEH;

pa3BUTHE  JIOTUYECKOIO MBIIIJICHHUS, MPOCTPAHCTBEHHOTO BOOOpaKECHUS,
AITOPUTMHYECKOW KYJbTYpPbl, KPUTHYHOCTH MBINIJIEHUS HA YpPOBHE, HEOOXOIUMOM IS
Oynymeit mnpodeccuoHaabHONW  JNESATEIBHOCTH, JJIA TPOJOIKEHHUS O00pa3oBaHUS W
caM0o00Opa30BaHHS;

OBJIAJICHAE MATEMaTUYECKUMH 3HAHUSMHU W YMEHHUSIMHU, HEOOXOJIMMBIMU B

HOBCCHHCBHOﬁ JKU3HHU, JII OCBOCHHSA CMCKHBIX CCTCCTBCHHOHAYYHLIX AWCHOUINIIMH H
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JUCHUIUIMH TPOGECCUOHANBHOTO LMKIA, IS MOdy4deHus oOpa3oBaHMsl B 00dacTsIX, HE
TpeOyIOmMUX yriy0IeHHON MaTeMaTHIECKOM MOTOTOBKH;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO, B TOM YHUCJIE CaMOOOpa30BaHUIO, Ha
NPOTSHKEHUU BCEW JKM3HU; CO3HATEIBHOE OTHOILIEHHE K HEMPEpPhIBHOMY OOpPA30BAHMIO KaK
YCJIOBHIO YCIICTITHOHM TPO(EeCCHOHATBLHON U 00IIECTBEHHOU IEATEILHOCTH;

TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIBbHOM TBOPUYECKOW M OTBETCTBEHHOMU
NEATEIIbHOCTH;

TOTOBHOCTh K KOJUIGKTHBHOW paboTe, COTPYyIHUYECTBY CO CBEPCTHUKAMH B
o0Opa3oBaTeNnbHOM, OOIIECTBEHHO TMOJE3HOM, Y4eOHO-HCCIIeOBATEIbCKON, MPOEKTHOW U
IPYTUX BUJIAX ACSTEILHOCTH;

OTHOIIIEHHE K MPOo(deCcCUOHATBHON MAESITeIbHOCTH KaK BO3MOXKHOCTH y4dacTusl B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX MPOOJIEM;

Memanpedmemnblx:
YMCHHUC CaMOCTOATCIBHO OIPCACIIATL LOCIN ACATCIBHOCTH MW COCTABJIATH IIJIAHBI

JESTENbHOCTH;, CAaMOCTOSTEILHO OCYIIECTBJIATh, KOHTPOJUPOBATH U KOPPEKTUPOBATH
JeSITEBbHOCTD, HCIOIb30BaTh BCE BO3MOXKHBIE PECYpPCHI JJIsi JOCTHUKEHHUS MOCTABJICHHBIX
HeJel U peaan3aluy MIaHOB JIeATEIbHOCTH;

BBIOMPATH YCIEIIHBIE CTPATETUH B PA3JIMYHBIX CUTYAIIHSIX;

yMEHUE TPOIYKTUBHO OOIIATHCS W B3aWMOJCHCTBOBATH B MPOIECCE COBMECTHOM
JESTETbHOCTH, YYUTHIBATh TMO3UIIMH JPYTHMX YYACTHUKOB JEATEIBbHOCTH, 3(P(HEKTHUBHO
paspeniath KOH(MIUKTHI;

BJIAJICHUE HaBBIKAMHU I103HABATEIBHOMW, Y4EOHO-HCCIICTOBATEIIBCKON M TIPOCKTHOU
NEeSATENbHOCTH, HABBIKAMHM pa3penieHus MpodsieM; CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSATEIILHOMY TIOMCKY METOJOB PEIICHUS TPAKTUYSCKUX 3a]ad, MPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSITENIbHOW HH(OpMAIMOHHO-TIO3HABATEIHLHON
JEATETLHOCTH, BKIIOYAsT YMEHUE OPUCHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX WH(POpMAIIUH,
KPUTUYECKHA OILIEHUBATh U WHTEPHPETUPOBATH MH(OpPMAINIO, MOTYyYAEMYI0 W3 PAa3TUIHBIX
HMCTOYHHUKOB,;

BJIQJICHUE S3BIKOBBIMH CPEJICTBAMH: YMEHHUE SICHO, JJOTUYHO W TOYHO HM3J1araTtb CBOIO

TOYKY 3pCHUSA, UCIIOJIB30BATh dJICKBATHLBIC A3BIKOBBIC CPCICTBA,



BJIA/ICHUE HAaBbIKAMU I103HABATEIbHON pPEQIIEKCMM KaK OCO3HAaHUS COBEPIIAEMBIX
NEUCTBUN U MBICIUTENBHBIX IPOLIECCOB, UX PE3YJbTATOB U OCHOBAHUI, TPAHMI] CBOETO 3HAHUS
Y HE3HAHMsI, HOBBIX MO3HABATENIbHBIX 33a4 U CPEJCTB IS UX JOCTHXKECHUS;

LEJIECYCTPEMIICHHOCTh B IIOMCKaxX W MPHUHITUU PEIIEHUH, COO0Opa3UTENbHOCTh U
WHTYULMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUH; CIOCOOHOCTh BOCIHPHUHUMATH
KpacoTy U FapMOHUIO MUPA;

npeoMemHuIX:

c(OpPMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTUKE KaK YaCTH MHUPOBOU KyJIbTyphl
MECTE MaTEMAaTHKU B COBPEMEHHOM LUBUIM3ALMH, CLIOCO0AX ONMUCAHMS SBJIECHUI PEalbHOTO
MHpa Ha MaTEMaTUYECKOM SI3BIKE;

c()OPMUPOBAHHOCTh MPEACTABICHUN O MAaTEMaTUYECKUX MOHATHUIX KaK Ba)KHEMIINX
MAaTE€MaTHYECKNX MOJEIIAX, MO3BOJLSIIOIIMX ONUCBHIBATH M HM3ydaTh pas3HbIC IIPOLIECCHl U
ABJICHHSI; TOHMMAaHHE BO3MOYKHOCTH aKCMOMAaTHYECKOTO IOCTPOCHUS MAaTEeMaTHUYECKHX
TEOPHUIL;

BJIAJICHUE METOJAaMU JI0KAa3aTEIbCTB U AJITOPUTMOB PEIIEHUSI, YMEHHE UX NPUMEHSATD,
IIPOBOJIUTH JOKA3aTEIbHBIE PACCYKICHHS B XOJ€ PEIIEHUS 3a/1a4;

BJIAJCHUE CTAaHAAPTHBIMU IPUEMaMH PEIIEHUS PALMOHAIBHBIX U HPPALMOHAIBHBIX,
MOKa3aTeNIbHbIX, CTETICHHBIX, TPUTOHOMETPHUUECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;

VCITOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIIE JUISl ITOMCKA ITyTH
pELIeHUs U WILTIOCTPALlMU PEILICHUs YPaBHEHUN U HEPABEHCTB;

c(OPMHPOBAHHOCTh TMPEACTABICHU OO0 OCHOBHBIX MOHSITHSX MaTEMaTHYECKOTO
aHaJlu3a M WX CBOWCTBAx, BJIAJICHME YMEHHEM XapaKTepHU30BaTh IOBEIACHHE (DYHKIHMH,
MCIIOJIb30BAaHUE MOJIYUEHHBIX 3HAHUM ISl ONTMCAHUS U aHAJIN3a PEaIbHbIX 3aBUCUMOCTEN;

BJIQJICHUE OCHOBHBIMH MOHATHSMH O IUIOCKUX M MPOCTPAHCTBEHHBIX FEOMETPUYECKHUX
¢durypax, HuX OCHOBHBIX CBOWCTBax; C(MOPMHUPOBAHHOCTb YMEHHS pacloO3HaBaTh
reoMeTpuyeckue (Urypbl Ha 4YepTekax, MOAENSIX M B pealbHOM MHpE; NPUMEHEHUE
M3YYECHHBIX CBOMCTB TeOMEeTpUYECKUX GUTYyp U POpMYJ TSl peIICHUsI TEOMETPUUECKHUX 3a1a4
Y 33J1a4 C MPAKTHYECKUM COJIEP)KaHUEM;

cOpPMHPOBAHHOCTh MPEJCTABIEHUH O Tpolleccax M SBJICHUSIX, HUMEIOIIUX
BEPOSITHOCTHBIN XapaKTEP, CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B PEAJIbHOM MHUPE, OCHOBHBIX

IOHATUAX DJIEMEHTApPHOW TEOPUM BEPOATHOCTEM; YMEHUN HAXOIUTh U OLICHUBATH
10



BEPOSITHOCTUA HACTYIUICHUS COOBITUN B MPOCTEHIINX MPAKTUYECKUX CUTYALUSIX U OCHOBHBIE
XapaKTEPUCTHKU CITyYailHbIX BEJIUYMH;

BJIAJICHUE HABBIKAMHU HCIIOJb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOTpaMM MpH
pelIeHNH 3a/ayY;

U J0NOJIHUTEIbHO 0TPAKATH!

1) chopMUpPOBAHHOCTH TMPEACTABICHUM O HEOOXOAMMOCTH JI0KA3aTEIbCTB MPHU
000OCHOBaHMM MATEMATHYECKUX YTBEPKICHUH M POJM AKCHOMATHKH B IPOBEICHHUH
JNENYKTUBHBIX PACCYXKICHUM;

2) chopMUPOBAHHOCTH MOHSTUHHOTO afmapata MO OCHOBHBIM paslieiiaM Kypca
MaTEeMaTHKH; 3HAHUA OCHOBHBIX TeopeM, (GOpMyl M YMEHHUS WX MPUMEHSTb, YMEHUS
JI0Ka3bIBaTh TEOPEMbI U HAXOUTh HECTAHAAPTHBIE CIOCOOBI PELICHUS 3a1ay;

3) copmMHpOBaHHOCT, YMEHHII MOJEIUPOBATH pEANbHBIE CUTYallUH, HCCIENOBAaTh
ITIOCTPOEHHBIE MOJIENIN, UHTEPIIPETUPOBATH ITOJYYEHHBIN pPE3yJIbTAaT;

4) chopMHpPOBAaHHOCTh NPEACTABICHUNH 00 OCHOBHBIX MOHATHSIX MaTEMaTHUYECKOI'O
aHalM3a W WX CBOMCTBAaxX, BJAJICHHE YMEHHUEM XapaKTEepU30BaTh MOBeICHUE (YHKIIMIA,
MCITOJIb30BAHUE MOJIYYEHHBIX 3HAaHNUN JUISI ONMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

5) BnajieHUe YMEHUSIMU COCTaBJICHUS! BEPOSATHOCTHBIX MOJIEJIEN 110 YCIOBHIO 33J1a4H U
BBIYMCIICHHUSI BEPOSTHOCTH HACTYIUIEHUS COOBITHI, B TOM 4YHCII€ C IPUMEHEHHUEM (POpMYI
KOMOMHATOPUKH M OCHOBHBIX TEOPEM TEOPUU BEPOATHOCTEW; HCCIENOBAHUS CIIy4alHbIX

BCJIMYHMH 110 UX PACIIPCACICHUIO.

5. COAEP’ KAHME YYEBHOI'O INIPEJMETA

HaumenoBanue Coaepxxanue yyeOHOro marepuasa u GopmMbl OpraHu3anuu
pa3/iesioB M TeM AeATeJIbHOCTH 00y4aroIuXxcs

Pa3nen 1. Beeaenue. PazButue noHsiTUs 0 YHuCjie

MareMaTuka B HAaYKEC, TCXHHUKE, DKOHOMUKE, I/IHq)OpMaI_[I/IOHHBIX

Tema 1. TEXHOJIOTHSX U IIPAKTUYECKON fesTenbHOCTH. Llenn u 3a1aun n3ydeHus

Beenenue. /leiictBuTesibHble | MaTeMAaTUKH MpU ocBoeHUU crenuaibHocTed CI1O.enbie u

uncaa. [pubanxénnpie palnMoHaNbHbIe uncia. [eiicTBUTENbHEIE uhcna. Brimonnenne

BBIYTHCIEHUS. apu(pMeTHUECKUX ACUCTBUI HaJ YMCIaMH, COYeTasi yCTHbIE U TUCbMEHHBIE
NIPUEMBIL.

IIpakTHyeckas: padora Ne 1.

IIpakTHyeckas: padora Ne 2.

Brinonnenue apumeTndyeckux IeiHCTBUN HaJl YUCIIaMU, COUeTast yCTHbIE U
IIMCBMCHHBIC HpI/IéMBI.
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Haumenosanue
pa3aesioB U TeM

Conep:kanue yueOHOro marepuasa u GopMbl OpraHu3amum
AeATeIbHOCTH 00y4AOIIHXCS

Tema 2.
KoMmiiekcHBIe Ynciia

KomruiekcHbie uncna u [eicTBUS Haa HUMU. HaxoxxeHne mpuoimKkEHHBIX
3HAYCHHMH BeNMYMH. BepHble u 3Havammme nudpsl B TPUOIMIKEHHBIX

BBIYMCIICHUAX.

IIpakTnueckas padora Ne 3.

IIpakTnyeckas padora Ne 4.

KommnnekcHsble uncna u aeiictBus Hax HUMU. HaxoxxaeHne npuoOakEHHBIX
3HAYCHMI BEJIMUYHUH.

Pa3znes 2. OCHOBBI TPUTOHOMETPHU

Tema 3.
Tpuronomerpuyeckue
(yHkum 1100010 Yria

OcHoBHble noHATUA. PagnanHas Mepa yria. BpamjatenbHoe 1BUXKEHHE.
CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC Ynciia. DopMynupoBaHue
OIpeaeneHU TPUrOHOMETPUUECKUX (DYHKIUI JUI YIIIOB IOBOPOTAa U OCTPBIX
YIJIOB IPSIMOYTOJILHOTO TPEYTOJIbHUKA U OOBSICHEHUE UX B3aUMOCBS3U

Tema 4.

®opmyJibl TPUTOHOMETPHH.
IIpeoGpa3zoBanue
TPUTOHOMETPHYECKHUX
BbIpaKeHU

IIpuMeHEeHHEe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB [UIsl BEIYUCIICHHUS
3HaYeHUH TPUTOHOMETPUYECKHX (DYHKIMHA MO OAHOM U3 HuX. M3yueHue
OCHOBHBIX ()OpPMYJ TPUTOHOMETPUM: (POPMYIIBl CIOXKEHUS, YABOCHHUS,
npeoOpa3oBaHusl CyMMBbl TPUTOHOMETPUYECKUX (DYHKIHIA B TIPOU3BEICHHUE
U TNIPOU3BEACHHUS B CyMMY M IPUMEHEHHME IIPU BBIYUCICHUM 3HAYCHMUS
TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOLIEHUS €TO0.

O3HaKOMJIEHHE CO CBOWCTBaMU CUMMETPUU TOUYEK HA €IMHUYHON
OKPY’KHOCTHU M IPUMEHEHHE UX JIJIsl BBIBOJA POPMYJ IPUBEICHUS

IIpakTuyeckas padora Ne 5
OCHOBHBIE TPUTOHOMETPUUYECKHUE TOXKAECTBA

IIpakTnueckas padora Ne 6
@OpMyIIbI CIIOKEHNUS, YABOCHHS U IIOJJOBUHHOTO yria

IIpakTuyeckas padora Ne 7
TpuronomeTpruyecKkue BIPAKECHHUS.

IIpakTuyeckas padora Ne 8
[Ipeobpa3oBaHus MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKEHUI

Tema 5.
DyHKUNH, HX CBOHCTBA U
rpadguxku

Oynkiun. OO6nacTe onpereneHWss W MHOXKECTBO 3HaueHHWd. [paduk
¢ynkuuu. CoiicTBa (yHKIMI: MOHOTOHHOCTb, YETHOCTh U HEYETHOCTD,
MEPUOTMIHOCTD, OTPAHUYCHHOCTD. [IpOMEXYTKH BO3pacTaHus 1 yObIBaHUS,
HauOoJblllee ¥ HaMMEHbIEe 3HAUYEHUS, TOUKH IKCTpeMyMa (JIOKAIbHOTO
MakcuMyMa U MUHUMYyMa). [IpuMepsl (yHKIIMOHATBHBIX 3aBUCHMOCTEH B
peanbHBIX  mpomeccax M sBiueHusx.IIpeoOpasoBanuss  rpaukos:
MapajieIbHBIA TIEPEHOC, CUMMETpPHUS, OTHOCHUTEIHHO OCe KOOpIMHAT |
CUMMETpPHUs OTHOCUTEIBHO Hayajla KOOPAWHAT, CHMMETPHUS OTHOCUTEIIEHO
npsMoil 'y = X, pacTsDKeHWe W CXKaThe  BIOJb  OCei
koopauHat. Tpuronomerpuueckue (yHKIMH, MX CBOMCTBa M rpaduky,
MePUOIMYHOCTh,0CHOBHOM iepuo/1. B3anmuo oopatubie pyHkiuu. O0macTh
orpeJiesieHus: U 001acTh 3HaueHui oopaTHoi (pyHkmu. ['paduk oOpaTHOH
¢ysakimu. Haxoxienue gyHkuuu, oOpaTHON JaHHOM.

IIpakTnyeckas padora Ne 9.
IIpakTnyeckas padora Ne 10
OcCHOBHBIC CBOMCTBA (O YHKITUH

IIpakTnueckas padora Ne 11.
IIpakTnueckas padora Ne 12
ITocTpoenue rpacgm(os TPUTOHOMETPUYECKUX (DYHKIUH.

IIpakTnueckas padora Ne 13.
IIpakTnyeckas padora Ne 14
BrinonHenue npeodbpa3zoBanus rpaduKoB

Tema 6.
Tpuronomerpudeckune

TpI/IFOHOMCTpI/I‘{CCKI/IC (I)YHKI_[I/II/I YHUCJIOBOTO apryMCHTa, 3HAKHU, 3HAYCHHUA

(GyHKIUI HEKOTOPBIX yriaoB. 300paxkeHne eHCTBUTENbHBIX YUCE
TOYKaMU €UHUYHOU OKPYKHOCTU.DOpMyJIIbl IpUBEACHUS. APKCHHYC,
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Haumenosanue
pa3aesioB U TeM

Conep:kanue yueOHOro marepuasa u GopMbl OpraHu3amum
AeATeIbHOCTH 00y4AOIIHXCS

(yHKIHMM YHCI0BOTO
aprymeHTra

apKKOCHHYC, ApKTaHI'€HC, aDKKOTAaHI€HC YnCIa.

IIpakTnueckas padora NelS.
IIpakTuyeckas padora Ne 16

IIpakTuyeckas padora Ne 17.
Tpuronomerpuueckre GyHKIUU YUCIOBOTO apIyMEHTA.

IIpakTuyeckas padora Ne 18

IIpakTuyeckas padora Ne 19.
IIpakTnyeckast padora Ne2(

PopMyIIbl IPUBEACHUS

Tema 7.
Tpuronomerpudeckue
YPaBHeHUsI, HEPABEHCTBA H
CHCTeMBbI YPaBHEHHI

Pemenne mo ¢opmynamM U TPUTOHOMETPUYECKOMY KpPYTY MPOCTEHUIINX
TPUTOHOMETPUYECKUX ypaBHeHU.[I[puMeHeHne o0Immux METOI0B pelIeHUs
ypaBHEHUH (MIpUBEACHUE K TUHEHHOMY, KBaJJpaTHOMY, METO/I Pa3JI0KEeHUS
Ha MHOXKHUTEJIN,3aMEHbI IEPEMEHHON) MPU PEIICHUH TPUTOHOMETPUUYECKHUX
ypaBHEHUH. YMeEHHME oOTMe4aTh Ha Kpyre penieHus MNpOoCTeUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB. PellleHHe HEPaBEeHCTB U CHCTEM
HEPAaBEHCTB C MPUMEHEHUEM PA3JIMYHBIX CIIOCOOOB.

IIpakTnueckas padora Ne 21.
Pemenne TpUrOHOMETPUYECKUX YPaBHEHUI

IIpakTnueckas padora Ne 22
Perienne TPUrOHOMETPHUECKUX HEPABEHCTB

IpakTnyeckas padora Ne 23
IIpakTnueckas padora Ne 24

PemreHne cucreM TPUrOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB

Pa

3aea 3. [IpsiMble M IJIOCKOCTH B IPOCTPAHCTBE

Tema 8.
AKCHOMLI CTepeOMeTpI/II/I

B3anMHOe pacnosokeHue AByX HpsAMBIX B IpocTpaHcTBe. [lpmsHaku
B3alMMHOI'0 PAacIOJIOKEHUS NPSAMBIX. B3auMHOE pacnosiokeHue NpsMon U
IIJIOCKOCTH.AKCHOMBI CTEPEOMETPUHI

Tema 9.
IHapajiebHOCTH NPSIMBIX U
IUIOCKOCTeH B MPOCTPaHCTBE

[TapannenbHocTh TpsAMOM M IJIOCKOCTH. B3aumHoe pacrosioxeHue
IIJIOCKOCTEN B IpocTpaHcTse. [lapamtensHocTs mitockocren. [lapamnensnoe
npoekTupoBaHue. M300paxkeHue npocTpaHCTBEHHBIX UTYp.

IIpakTnueckas padora Ne25.
IIpakTnyeckas padora Ne 26

HapaHHeJ'ILHOCTL MMPAMBIX U IUIOCKOCTEM B IMPOCTPAHCTBE

Tema 10.
IlepneHAUKYJISIPHOCTH
NPSAMBIX U IJIOCKOCTeH B
NpOCTPaHCTBE

[lepnenukynspHOCTb NpsMBIX. [leprneHANKYIIPHOCT NPAMON U
IJI0CKOCTH. TeopeMbl 0 MPSMBIX, IEPIEHIUKYISIPHBIX MIIOCKOCTH.
Ilepnenukynsp u HaknoHHas. Teopema o Tpex NMEepHeHIUKYIApax.
[lepneHIUKYNSIPHOCTD JBYX IJIOCKOCTEH

IIpu3Haky u cBOMCTBA NapaIEIbHBIX U NEPIEHIUKYIISAPHBIX TNIOCKOCTEH.

IIpakTnueckas padora Ne 27.
IIpakTnyeckas padora Ne 28
[IepneHIMKYISPHOCTD NPSMBIX M INIOCKOCTEH B TPOCTPAHCTBE

Pa3nen 4. KoopanHaTbl M BeKTOPbI

Tema 11.
Koopannatel B
NMPOCTPAHCTBE

[IpsimoyronbHast (iekapToBa) cHUCTEMa KOOpPAMHAT B IPOCTPAHCTBE.
dopMyna pacCTOSHHUS MEXAY ABYMS TOYKAMHU, KOOPAUHATBHI CEPEIUHBI
oTpe3ka. [ 'eomeTpudeckue mpeodpa3zoBaHus MPOCTPAHCTBA: NapaIEIbHbIN
MEPEHOC, CHMMETPHS OTHOCUTENIBHO TUIOCKOCTH, T0001e, TBH)KEHUE. YOI
MEXIy NPSIMBIMH. YTOJ MEXIy MNPSAMOM M IUIOCKOCTBIO. YTOJI MEXIy
IJI0CKOCTSIMU. [1nomans opToroHanbHOM MPOEKLIHH.

IIpakTHyeckas padora Ne 29,
IIpakTnueckas padora Ne 30

Merton KOOpAUHAT B IPOCTPAHCTBC
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Haumenosanue
pa3aesioB U TeM

Conep:kanue yueOHOro marepuasa u GopMbl OpraHu3amum
AeATeIbHOCTH 00y4AOIIHXCS

IIpakTnueckas padora Ne 31.
IIpakTuyeckas padora Ne 32

['eomeTpuueckue npeodpazoBaHusi IPOCTPAHCTBA: NapaLICIbHBINA IEPEHOC

IIpakTnueckas padora Ne 33.
IIpakTuyeckas padora Ne 34

I'eomeTpuueckue npeodpazoBaHusi IPOCTPAHCTBA: CUMMETPUS
OTHOCHUTEJIBHO IJIOCKOCTU

Tema 12.
BekTopsbl B mpocTpaHCTBE

Bexkropel. Koopaunatel BekTopa. Moyinbs BekTopa. PaBeHCTBO BEKTOPOB.
CrnosxeHue BEKTOpOB. Y MHOKEHHME BEKTOpa Ha 4uciio. Pa3noxenue
BEKTOpA 10 HAIIPABJICHUAM. YTOJI MEXy BekTopamu. CKasipHOe
MIPOU3BEICHNE BEKTOPOB. Y paBHEHHUs Cephl, INIOCKOCTH U MPSIMOA.

IIpakTuyeckas padora Ne 35
IIpakTnueckas padora Ne 36

CnoxeHue BEeKTOPOB.

IIpakTuyeckas padora Ne 37.
IIpakTnueckas padora Ne 38

YMHOKEHUE BEKTOpa Ha YUCIIO.

IIpakTHyeckas pa6ora Ne 39
IIpakTnueckas padora Ne 40
PazniokeHne BEKTOpa 110 HANPaBJICHUSIM.

Pasznen 5. Hauajia MaTeMaTHYeCKOr0 aHAJIN3a

Tema 13
IIpenen nocnenoBaTENbHOCTH.

CriocoOblI 3a/1aHKs ¥ CBOWCTBA YUCIIOBBIX ITOceioBaTeabHOCTe!. [lonsaTHe
orpezeneHue nocienoBaTebHOCTH. CylllecTBOBaHUE Ipe/esia
MOHOTOHHOH OrpaHMYEHHOM nocnenoBareabHOCTH. CyMMUpOBaHUE
nociuenoBatenbHOCTe. beckoHeuHo yObIBarolas reomeTpuyeckas
HPOrpeccusi U ee CyMMa.

[lonatne o mMpou3BOAHON (YHKIHH, €€ TEOMETPUUYECKHH W (U3HMUECKUil

Tema 14 CMBICII. YpaBHEHHE KacaTeldbHOH K rpaduky ¢ynkuuu. [IpousBonHbie
IIpousBosHas u eé CYMMBI,pPa3HOCTH, NPOU3BEIEHUS, dYacTHble. [Ipon3BOAHBIE OCHOBHBIX
IIPUMEHCHNC aseMeHTapHbIX (QyHKIMH. [IprMeHeHHe NpPOU3BOAHON K HCCIEI0BaHMIO
¢byHkuii u  moctpoeHuto rpaduxoB. Haxoxnenue HauOosblero,
HaUMEHBLIETO 3HaYeHUs U SKCTPEMaIbHbBIX 3HAaUeHUH (PYHKIUH.
[Ipumepsl HCTIONB30BaHUS MPOU3BOAHON Ui HAXOXKICHHS HaMIy4IIero
pelieHns B IPUKJIAAHBIX  3adadax. Bropas npousBogHas, ee
reoMeTpuueckuii u (¢usnueckuid cmpicia. HaxokaeHue CKOpocTH IS
nporiecca, 3a1aHHOro GopMysoi U rpaduKoM.
IIpakTnueckas padora Ne 41.
IIpakTnyeckas padora Ne 42
[Ipou3BoiHas CI0KHON (YHKIMH
IIpakTnueckas padora Ne 43.
IIpakTnyeckas padora Ne 44
Brruncnenue npon3BoaHON
IIpakTuyeckas padora Ne 45.
IIpakTnueckas padora Ne 46
HaxoxzaeHue Touek MakcUMyMa 1 MUHUMYyMa
T 15 WuTterpan u nepBoodpaznas. [IpuMeneHne onpeaeneHHoro nHTerpaia ais
emMa

[lepBooOpazHas 1 uHTETpa

HAaXOXJEHUS TUIOIIAIA KpUBOIMHEWHOW Tpanenuu. @opmyna HeroTtoHa —
Jleii6nuua. IIpumepsl npruMeHeHHs UHTerpaia B (GU3NKE U TEOMETPUH.
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Haumenosanue
pa3aesioB U TeM

Conep:kanue yueOHOro marepuasa u GopMbl OpraHu3amum
AeATeIbHOCTH 00y4AOIIHXCS

IIpakTnueckas padora Ne 47
IIpakTuyeckas padora Ne 48

HaxoxaeHnue nepBooOpa3HbIX pa3iuyuHbIX (YHKIIHMA

IIpakTnueckas padora Ne 49
IIpakTuyeckas padora Ne 50

Brrunciienne miomaan KpuBOJWHEHHOM Tpanenuu

IIpakTnueckas padora Ne 51.
IIpakTuyeckas padora Ne 52
IIpakTuyeckas padora Ne 53

[lepBoobOpa3Has U uHTErpai

Pa3znen 6. Kopuu, crenenu u Jjorapupmsl

Tema 16

Kopens n — oit cTenenu.
CreneHs ¢ parioHAIbHBIM
MOKa3aTeleM.

KopHu HaTypanapbHOW CTENEHW U3 YMCIIA U UX CBOWCTBA. Brruncienue u
CpaBHEHHE KOpHEH. BrinonHeHune pacueToB ¢ pagukanamu. CTeneHH C
palMOHAIbHBIMU IIOKA3aTesIMM, HMX CBoMcTBa. HaxoxkaeHue 3HaueHU
CTEIEHEH C PALlMOHAIILHBIMU IIOKA3aTeIISIMMU.

IIpakTuyeckas padora Ne 54.
IIpakTnueckas padora Ne 55
IIpakTnueckas padora Ne 56

[IpuMeHeHne CBOWCTB KOPHEU

Tema 17
Crenennast GpyHKIHS.

Crenenn ¢ JAeMCTBUTENbHBIMU TOKa3zaTensMu. (CBOWCTBA CTENEHU C
NeCTBUTENbHBIM MOKa3zaTeneM. CreneHHas (QYHKIMS € HaTypaJbHBIM
nokasarteneMm, ee cBoiictBa u rpaduk.IlpeoOpasoBanust BbIpaKeHUI,
cojiepkaiux creneHd. CpaBHEHUE CTENEHEH.

IIpakTnueckas padora Ne 57
IIpakTHyeckas pabora Ne 58

[IpeoOpa3oBaHus BEIpAKEHUH, COAECPKAIINX CTEIICHU.

IIpakTnueckas padora Ne 59
IIpakTuyeckas padora Ne 60

CpaBHeHue cTerneHeH.

Tema 18
ITokazarenbHast QyHKITHSL.

[TokazarenpHas GyHKIHS (SKCIIOHEHTA), €€ CBOMCTBA U TpaduK.

IIpakTnueckas padora Ne 61
IIpakTnyeckas padora Ne 62

[Toka3zarenbHas QyHKIMS

Tema 19
Jlorapudmuyeckas QyHKIUs.

Jlorapudm uncna. OCHOBHOE JIoTapu(PMUIECKOe TOXKIeCTBO. [lecaTuunbie u
HaTypanbHble Jorapudmel. [IpaBuna aeiictuii ¢ norapudmamu. [lepexon k
HOBOMY  OCHOBaHMIO. Haxoknenue  3HaueHwit  sorapupma 10
MPOU3BOJIHLHOMY OCHOBaHHWIO. BbIUHclieHWE W CpaBHEHHE JIOTapH(MOB.
JlorapudmupoBaHre U MOTEHLMPOBaHME BbIpakeHUM. Jlorapudpmuueckas
(dbyHKIHS, ee CBOICTBa U rpaduK.

[IpeoOpa3oBaHue  palMOHAIBHBIX, CTENEHHBIX, [OKAa3aTeIbHBIX MU
norapuMHUYECKUX BhIPAKECHUN

IIpakTnueckas padora Ne63.
IIpakTnyeckas padora Ne 64

[TpaBuna geiicTBuii ¢ norapudmamu

IIpakTHyeckas padora Ne65
IIpakTnueckas padora Ne 66

Brruncnenue u cpaBHeHHE TOrapu@mMoB

Pa3nen 7.YpaBHeHUs] M HEpaABEHCTBA.
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Haumenosanue
pa3aesioB U TeM

Conep:kanue yueOHOro marepuasa u GopMbl OpraHu3amum
AeATeIbHOCTH 00y4AOIIHXCS

Tema 20
OcHOBHBIE TPUEMBI pELICHUS
CHUCTEM YPaBHEHU.

PaBHOCHIIBHOCTE  ypaBHEHHH,
HEPaBEHCTB, CUCTEM.

O3HaKoMJICHHE C POCTEHITUMH CBEACHUSMH O KOPHSIX anreOpanyeckKux
YPaBHEHUN, IOHATUSMH UCCIICOBAHNS YPABHEHUH U CUCTEM YPaBHEHUM.
N3ydeHue Teopun paBHOCHIIBHOCTH YPAaBHEHUN U €€ IPUMEHEHMUSL.

Hcnonbs3oBanre cBOMCTB ¥ rpaduKoB GYHKITUN SIS pEIICHUST YPaBHEHUH.

HOBTOpeHI/Ie OCHOBHBIX ITPUCMOB PCHICHUA CUCTEM.

Tema 21
HppauuoHnaneHple  ypaBHEHUS
58 HepaBCHCTBa

Pemienue nppanvoHanbHBIX YpaBHEHUN C MPUMEHEHUEM BCEX TIPUEMOB
(paznoxeHus: Ha MHOKUTEH, BBEJICHUSI HOBBIX HEU3BECTHBIX,
[TO/ICTAaHOBKH,rpauaeckoro Meros1a). Perenne nppamoHalbHBIX CHCTEM
YpaBHEHUI ¢ MPUMEHEHUEM Pa3IMYHBIX CIIOCO00B. PerieHre nppairoHaibHbIX
HEPABCHCTB U CHCTEM HEPABEHCTB ¢ MPUMEHECHUEM Pa3JIMYHBIX CIIOCOOOB.

IIpakTuyeckas padora Ne 67
IIpakTnueckas padora Ne 68
Pemenne nppanoHanbHbIX YPaBHEHUH U CHCTEM YpaBHEHUH

IIpakTnueckas padora Ne 69
IIpakTuyeckas padora Ne70
Penienue nppaiimoHaibHbIX HEPABEHCTB U CUCTEM HEPABEHCTB

Tema 22
Iloka3aTesbHBIE YPABHEHUS U
HEPaBEHCTBA

Pemienue nokasarenbHbIX ypaBHEHUH ¢ IPUMEHEHUEM BCEX IIPUEMOB
(pa3nokeHus: Ha MHOKUTEIH, BBEIEHUSI HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKH,r'pauecKoro Meroaa). Pemenne mokasaTeabHbIX CUCTEM
YpaBHEHUH C IPUMEHEHUEM Pa3JIMUHBIX clI0c000B.PeleHne nokasarenbHbIX
HEPaBEHCTB U CUCTEM HEPABEHCTB C NPUMEHEHUEM Pa3IHMYHBIX CIIOCO0OB.

IIpakTnueckas padora Ne 71
IIpakTuyeckasi pa6ora Ne 72
Penienue nokasareabHbIX YPABHEHUN U CHCTEM YpaBHEHUH

IIpakTnueckas padora Ne 73
IIpakTuyeckas padora Ne 74
Pemenne moka3aTeabHBIX HCPABCHCTB U CUCTEM HEPABCHCTB

Tema 23
JlorapudmMudeckme ypaBHEHUS
nu HepaBeHCTBa

Pemenue norapudmMuueckux ypaBHEHHUH ¢ IPUMEHEHHEM BCEX MPHEMOB
(pa3nokeHus: Ha MHOKUTEIH, BBEIEHUSI HOBBIX HEM3BECTHBIX,
MOJICTAHOBKH,IpadueCcKOro MeToa). Penienre norapuMUIecKux cucTeM
yYpaBHEHUH ¢ NPUMEHEHUEM Pa3IMYHBIX crIoco00B.Pemenne torapupmuaeckux
HEPAaBEHCTB U CHCTEM HEPaBEHCTB C MPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.

IIpakTHyeckas padora Ne 75
IIpakTnyeckas padora Ne 76
Pemenne norapudMuveckux YpaBHEHHH U CHCTEM YpaBHEHHU

IIpakTnyeckas padora Ne 77
IIpakTHyeckas padora Ne 78
Pernenue gorapudMuieckux HEpaBEHCTB M CUCTEM HEPABEHCTB

O3HaKOMIIEHHUE C O6H_II/IMI/I BOIIPOCaMH pCHICHUA HEPABCHCTB U MCIIOJIB30BAaHUC

Tema 24 CBONCTB M rpaduKoB (yHKIMI IIPU PENIEHUH HEPABEHCTB.

HUcnons3oBanue cpoiicte u | IlpakTuyeckast padora Ne 79

rpadukoB  ¢ymkumit  npu | [IpakTHYecKkas padora Ne 80

pelleHHH  ypaBHeHMii  y | PEllleHHe MPPAIMOHATBHBIX HEPABEHCTB C HCTIONb30BAHMEM rpaduKa GyHKiu
HEPABEHCTB

Tema 25

MCTO}_'[ HWHTCPBAJIOB

OcHOBHEBIE MIPpUEMBI PEIICHUS HEPABEHCTB U CUCTEM HEPABCHCTB METOJ0OM
HWHTCPBAJIOB

IIpakTnyeckas padora Ne 81
IIpakTHyeckas padora Ne 82
Pemenne HEPABCHCTB MCTOJIOM MHTECPBAJIOB

Penienue ypaBHEHUI 1 HEPABEHCTB, COAEPKAIINX MOTYJIb
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Haumenosanue
pa3aesioB U TeM

Conep:kanue yueOHOro marepuasa u GopMbl OpraHu3amum
AeATeIbHOCTH 00y4AOIIHXCS

Tema 26
YpaBHEHHUS U HEPABEHCTRA,
coJiepXkKalire MOAYyJIb

IIpakTnueckas padora Ne 83.
IIpakTuyeckas padora Ne 84
Pewienre ypaBHeHU U HEPABEHCTB, CONEPKALLUX MOIYJIb

Tema 27
YpaBHEHUS U HEPABEHCTBA C
nmapaMeTpom

Pemcnue ypaBHeHI/Iﬁ 1 HCPABCHCTB C MapaMCTPpOM

IIpakTuyeckas padora Ne 85.
IIpakTnueckas padora Ne 86
Pemenne ypaBHeHI/II‘/'I 1 HCPABCHCTB C MapaMCcTpOM

Tema 28

HpI/IMeHeHI/Ie MaTEMATHYCCKUX
METOOO0B JJIA pEeHICHUA
COACPIKATCIBbHBIX 3aga4 nu3

pasIn4HBIX O0JlacTell HayKu M
HPaKTUKU

HpI/IMCHeHI/Ie MaTEMATUYCCKHUX METOA0B I PEHICHUA COACPKATECIIBHBIX 3a1a4 U3
Pa3INYHBIX obacreit HAYKU U MPAKTHUKHU

IIpakTnueckas padora Ne 87.
IIpakTuyeckas padora Ne 88
Pemenue coaepxarenbHbIX 3a/1a4

Pa3nea 8..MHOrorpaHHMKH, IVIOIIA/IM UX OBEPXHOCTEl U 00BEMBI

Bepuunsl, pedpa, rpanu MHOrorpanHuka. PassepTka. MHOTOrpaHHBIC

Tema 29 yrasl. Beinmykiibie MHOrorpanHuku. Teopema Diinepa. [Ipusma. Ilpsamas u
MHororpanHuky, — IUIOWAAM | HAKJIOHHAS npusMa. [IpaBunbHas npusma. [IoBepXHOCTb IPU3MBI.
TNOBEPXHOCTEH [Mapannenenunen. Ky6. [Tupamuna. [IpaBunsuas nupamuia. [loBepxHocTh
MHOTOTPaHHHKOB nupamuibl. ¥YceuenHas nupamuja. Terpasap.

IIpakTuyeckas padora Ne 89

IIpakTnueckas padora Ne 90

IIpakTnueckas padora Ne 91

Brluncnenne noBepXHOCTH MHOTOIPAHHUKOB

Ceuenus kybOa, mpusMbl W nupamuabl. [IpencraBicHne O MPaBUIHHBIX
Tema 30

O6bEMBI MHOTOTPAaHHHUKOB.

MHOTOTpaHHHUKaX (TeTpa’ape, KyOe, OKTa’ape, J0JEKadpe U UKOCA3PE).
Ob6vem u ero usmepenue. Popmysnsl o0bema Kyba, NPAMOYTOJBHOTO
napajuienenunena, npusmsl. @opmysnsl o0bemMa nupaMusl. Berancienue
00bEMOB MHOTOTPAHHUKOB.

IIpakTnueckas padora Ne92
Brruucnenne 00EMOB MHOTOTPAHHUKOB.

IIpakTnyeckas padora Ne 93
IIpakTnueckas padora Ne 94

[Tnouraau noBepxHocTel U 00bEMBI MHOTOTPAHHUKOB.

Pa3nea 9.Tesa Bpamenus, nuiomaan UX NOBEPXHOCTeN U 00bEMBI

Tema 31
Tena BpaieHus

Hunuaap u konyc. YceueHHBIH KoHyc. OCHOBaHME, BBICOTa, OOKOBas
MOBEPXHOCTh,  oOpasyromiasi, pa3BepTka. OceBble  ceueHUs U
cedeHus,mapaiensHeie  ocHoBanmio.lllap wu  cdepa, wux ceueHwus.
KacarenpHast mnockocTh K cepe

Tema 32
OO0BEMEI Ten BpalleHus

®opmyna o6béMa nuauHIpa. opmyiel 00bemMa KoHyca. Popmyna o0beMa
1iapa. Beluucnenue mionaim NoBepXHOCTH M 00bEMOB TeJl BpallleHUsl.

IIpakTnyeckas padora Ne9S
IIpakTnueckas padora Ne 96

Boruncnenne 00bEMOB Tell BpallleHUs

Tema 33
Tlnouiap MOBEPXHOCTH TeEI
BpaIleHUs

DopmyJIbl TJIOMIAAN TOBEPXHOCTEN WIIMHIpa U KOHyca. DopMmyna
ionaau chepsl.

IIpakTHyeckas padora Ne 97
IIpakTnyeckas padora Ne 98

Brrunciaenue ITOBCPXHOCTHU TCII BpALICHUA

IIpakTHyeckas padora Ne 99
[ToBepxHOCTH U 0OBEMBI Tell BpallleHUs
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Haumenosanue
pa3aesioB U TeM

Conep:kanue yueOHOro marepuasa u GopMbl OpraHu3amum
AeATeIbHOCTH 00y4AOIIHXCS

Pa3nea 10. KomOunaropn

Ka, 3JICMECHTbI TCOPUHA BepOHTHOCTeﬁ M MaTeMaTH4eCKOi CTATHCTHKH

Tema 34

DJIEMEHTBI KOM6I/IH3TOpI/IKI/I.

OcHoBHbIE TOHATHA KOMOMHATOPUKH. 3a7a4u Ha MOACYET Yncia
pa3MelleHui, epecTaHOBOK, coueTanuil. Pemienue 3axay Ha nepedop
BapuaHToB. Popmyia 6unoMma HeroTona. CBOICTBA OMHOMHHAIBHBIX
kodpunmentos. Tpeyronpuuk [lackans.

IIpakTnueckas padora Ne 100
Pemenue 3a1a4 Ha nepedop BapHAHTOB.

Tema 35
BeposiTHOCTE city4aitHOro
COOBITHS

CoOpbITHe, BEpOATHOCTH COOBITHS, KJIACCUYECKOE ONPEACTICHHIE
BEPOSATHOCTH, CIIO)KEHUE U YMHOKEHHE BeposiTHOCTeH. CTaTucTHUecKas
BEPOSATHOCTb.

IIpakTuyeckas padora Ne 101
IIpakTuyeckas padora Ne 102
CraTucTuueckas BCPOSATHOCTD.

Tema 36

[IpencraBienue JIaHHBIX.
3amaun MaTeMaTHIeCKOM
CTAaTUCTHUKHU.

[IpencraBienue qaHHBIX (TAOJIULBI, TUATpaMMBbl, TpaduKH), TeHEepalbHas
COBOKYITHOCTB, BEIOOpPKa, cpeHee apudmernyeckoe, Meauana. [Toastue o
3a/lagyax MaTeMaTUYECKOI CTaTUCTUKU. Perienre mpakTH4ecKux 3aa4 ¢
MIPUMEHEHUEM BEPOSTHOCTHBIX METO/IOB

IIpakTnueckas padora Ne 103
IIpakTnueckas padora Ne 104

Pemenne IMPAKTUYCCKUX 3aa4 C TPUMCHCHUCM BCPOATHOCTHLIX MCTOI0B
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6. TEMATHYECKOE INTAHUPOBAHMUME 110 YYEBHOMY IIPE/METY

Ne IIpakTHyec
u/n HaumeHoBaHue pa3aesioB 1 TeM Bcero | JIekuus KHE PABOTHI
Paszngea 1. BBeaenue. PazBurne moHATHA 0 YHCJIE 11 5 6
1. | BBeneHnue. JleficTBUTEIIbHBIC qycia. [TpubmmxEHHbBIC 5 2 3
BBIUUCIICHUS
2. | KommiekcHble uncia 6 3 3
Pa3nen 2. OcHOBbI TPUTOHOMETPHH 33 13 20
3. | Tpuronomerpudeckue GyHKIHH JIOOOTO yriia 1 1 1
4. | ®opmynsl TpuroHomerpuu. [IpeodpazoBanue 8 3 4
TPUTOHOMETPHUECKHUX BhIPAKECHUN
5. | ®yHKuuH, UX CBOMCTBA U rpaduku 8 2 6
6. | Tpuronomerpuieckue GYHKIIMH YUCIOBOTO apryMEeHTa 9 3 5
7. | TpuronomeTpuyeckue ypaBHEHHs, HEPAaBEHCTBA U 7 4 4
CHCTEMBbl ypaBHEHUI
Pa3nen 3. [Ipsimble U JIOCKOCTH B MPOCTPAHCTBE 17 12 5
8. | AKCHOMBI CTEPEOMETPUH 3 3
9. | [MapamienbHOCTh NIPAMBIX U IJIOCKOCTEH B MPOCTPAHCTRE. 8 5 3
10. | IeprieHAMKYISAPHOCTH MPSIMBIX U TNIOCKOCTEH B POCTPAHCTBE. 6 4 2
Pa3nen 4. KoopauHaTtbl 1 BEKTOPBI. 19 6 13
11. | KoopauHAThl B IPOCTPAHCTBE 10 3 6
12. | BeKkTophl B IPOCTPAHCTBE 9 3 7
Paszaea 5. Hauaina mareMaru4yeckoro aHajamsa 22 8 14
13. | Tlpegen mocneI0BaTEIbHOCTH 2 2 1
14. | IIpon3BoaHas U € NpUMEHCHHE 10 3 6
15. | IlepBooOpa3Hasi M1 MHTErpaj 10 3 7
Pa3nen 6. Kopau, creneHu u jgorapugmsl 18 5 13
16. | Kopenb n — oii ctenenu. CTeneHb C pallMOHAIBHBIM MTOKa3aTeIeM 3 1 2
17. | Crenennas ¢pyHKuus 5 1 4
18. | Ioka3zaTenbHast QyHKIHS 5 2 3
19. | Jlorapudmuueckas GyHKIHS 5 1 4
Pa3nes 7. YpaBHeHHsI H HEPaBEHCTBA 30 15 15
20. | OcHoBHBIE ~ TIPHEMBI  pEIIEHWs ~ CHCTEM  YpaBHCHHIA. 1 1 1
PaBHOCHIIBHOCTD YpaBHEHHUM
21. | UppanuoHaibHble ypaBHEHUSI M HEPABEHCTBA 4 1 3
22. | llokazaTenbHble YPaBHEHUS] M HEPABEHCTBA 4 1 3
23. | Jlorapudpmuueckue ypaBHEHHUs] U HEPABEHCTBA 4 2 3
24. | Ucnonp3oBaHne CBOMCTB M TpadUKoOB (QYHKIIUH MPH PELICHUU 3 2 1
ypaBHEHMI U HEPABEHCTB
25. | MeTo uHTEpBAJIOB 4 2 1
26. | YpaBHEHUS M HEPABEHCTBA, COAEPKALINE MOYIIb 3 2 1
27. | YpaBHEHUs ¥ HEPABEHCTBA C ITAPaMETPOM 3 2 1
28. | [IpumeHeHre MaTeMaTHYEeCKUX  METOJOB  JUIi  PELICHHUs
collepKaTeNIbHBIX 3aJlad M3 Pa3IMYHBIX 00JacTeld HAayKu | 4 2 1
MIPAKTUKHU.
Pasznen 8. MHOrorpaHHMKH, IJIOIIAU UX NNOBEPXHOCTEH M 00bEMBI 7 3 4
29. | MHOrorpaHHHUKH, IUIOIIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB 3 2 1
30. | OOBEMBI MHOTOTPAaHHUKOB 4 1 3
Pasnes 9.Tena Bpamenusi, IVIOIIAAN HX NOBEPXHOCTEH U 00BEMBI 7 4 3
31. ‘ Tena Bpamenus 1 1
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Ne IIpakTnyec

w/n HaumeHnoBanme pa3zaesioB u TeM Bcero | Jlexknus KHe paGoThI

32. | OObEMBI Te BpalleHHS 3 1 2

33. | Ilomaap MOBEpXHOCTH TEJ BPAIICHUS 3 2 1

Pa3nea 10. KomOuHaTopuka, 31eMeHThl TEOPUH BEPOSITHOCTEH M 8 3 5

MATEeMATHYeCKOii CTATUCTUKHU

34. | DnemMeHThl KOMOMHATOPUKH 2 1 1

35. | BepodTHOCTh clTydyalfHOTO COOBITHS 1 1 1

36. | IlpencraBnenne qaHHBIX. 3a/1a9U MATEMATHYECKON CTATUCTUKH 5 1 3
Hroro: | 172 74 98

[lpu peamuzanum copepkaHusi 00mMIE00pPa30BATEIBHOTO Y4eOHOTO IMpeaMeTa

«Maremartukay B nipejienax ocsoeHus OIIOIT CI1O na 6a3e ocHOBHOTO 00111er0 00pa3oBaHUs

C ToJTydeHueM cpeaHero obmero oopazosanus (IITICC3):

Bup y4eOHoii paboThI

O0BeM yacoB

O0beM 00pa3oBaTeIbHON TPOrPAMMBI 172
Oo0s13aTesIbHAsE ayAUTOPHAs YueOHAasi HATPY3Ka (Bcero) 172
B TOM YHCIIE!
JIEKIIUU 85
IPAKTUYECKHUE 3aHSTUS 87

CCMHHAPCKHEC 3aHATUSA

Y4eOHBIM [IJITaHOM
HE MPEAYCMOTPEHO

Koncynemayuu

2

Ixzamen 6

7.YYEBHO-METO/NMYECKOE U MATEPUAJIbBHO-TEXHUYECKOE
OBECINHEYEHHUE MNPOI'PAMMBI YYEBHOTI'O ITPEJAMETA

7.1. Onucanue mamepuanvbHO-mexHUUECKOUl 6a3bl, HEOOXOOUMOUL OJ1A OCYULECIBTICHUA

obpazoseamenvHo20 npouecca

HanmeHnoBanue cnenMajJbHBIX MOMENIEHUH U

OCHaHleHHOCTB CIIeUAJIBHBIX

ActpaxaHckas 001acTh, T. ACTpaxaHb,
yi. HaGepexxnast 1 Mast, 117, momemienne Ne 32

Ne ni/m N . NOMEIUECHU U MOMeLeHU 11s
NMOMeLIeHHH /ISl CAMOCTOATEIbHOM padoThl .
CaMOCTOSITEJIbHOM PadoThI
Kabuner unpopmaruku; 1. locka yuebHas
ayJUTOpHS JJIsl TPYIIIOBBIX U MHAWBUYyaIbHBIX | 2. Pabouee MecTo mpenojaBaTens
KOHCYJIbTAllUM, TEKYILIEro KOHTPOJIS U 3.Kommnekr yue6HOI Mebenu Ha 30 yern.
1. IIPOMEKYTOUYHON aTTECTALUU. 4. Harnaguele mocoous
414056, 5. IlimakaTel TEMaTUYECKHE
AcTtpaxaHckas 00acTh, . ACTpaxaHb,
yi. Habepexxnas 1 Mas, 117, nomemenue Ne 32
KaOuneTt 1151 caMmocToATenbHONU paboTh 1. KommnekT yueOHoit meGenu Ha 30 ver.
5 414056,
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7.2. Pekomenoyemasn numepamypa (u3 gpedepanvnozo nepeuns)

@) OCHO6HaA yueOHan r1umepamypa:

1. Mopakosuu A. I'. Anre6pa u Hadasia MmaTeMatudeckoro aHanmsa. 10 kimacc. B 2 4.
Y. 1. YueOHuk st 0011e00pa3oBaTeNbHbIX yUpexaeHUuN (Mpo@uIbHBIA YpOBEHB). - M.:
Muewmo3suna, 2011.

2. MopakoBuu A. I'. Anrebpa u Hadasia MaTemMaTuueckoro ananuza. 10 kimacc. B 2 4.
Y. 2. 3amaynHuk s 001eoOpa3oBaTeIbHbIX YyUpexaeHUul (MpoduiibHbIA YPOBEHBb). - M.:
Mmuewmo3suna, 2011.

3. Mopakosuu A. I'. AnreOpa u Havyaia MaTeMaTHdeckoro anaiausa. 11 kmacc. B 2 4.
Y. 1. YueOnuk s o6ueoOpa3zoBaTeNbHbIX yupexxaeHuii - M.: Muemo3una, 2011.

4. Mopnkosud A. I'. Anrebpa un Hayana marematudeckoro aHanmsa. 11 kmacc. B 2 .
Y. 2. 3agayHuk 171 00111€00pa30BaTENbHBIX YUpEKIeHUH . - M.: Muemo3una, 2011.

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

1. Anrebpa m Hayama aHanau3a: MeTojauyeckoe mnocobue mia yuutens / A. T.
MopakoBud. — M: Muemo3uHna, 2012

2. Anre6pa. [Toypounsie maHsl o yuyeOHuky noj penakmuueit A. H. Konmoroposa 10
kiacc/ coct. T. JI. Adanacwesa, JI. A. Tanununa-Bonrorpaa: Yuurens, 2010

3. AdanacreBa T. JI., Tanmnuna JI. A. AnreOpa m Hawanma aHamm3a. 11 kiacc:
nmoypouHsble Tuianbl o yueouuky A. H. Koamoroposa u np. — Bonrorpan: Yuurtens, 2008.

8) nepeuens yueOHO-MemoOUUecKo20 odecneueHus:

1. ®enepanbubiii 3ak0H 0T 29.12.2012 Ne 273-®d3 «O06 obpazoBanuu B Poccuiickoi
denepanum.

2. Ilpuka3z MunuctepctBa oOpa3oBanus u Hayku P® ot 17.05.2012 Ne 413 «O6
yTBEpXKJIeHUH  (enepalibHOTO  TOCYAapCTBEHHOr0  00pa3oBaTeNbHOTO  CTaHAapTa
cpeaHero(IoIHoro) o01ero oopa3oBaHuUsy.

3. Ilpuka3z MwunuctepctBa obpazoBanus u Hayku P® ot 31.12.2015 Ne 1578 «O
BHeceHHH u3MeHeHni B Ilpukaz MunmcTepcTBa oOpa3oBaHusi W Hayku Poccuiickoit
Oeneparuu ot 17.05.2012 No 413 «O06 yTtBepxkaeHun (peaepajbHOro rocyaapCTBEHHOTO
00pa3oBaTEIBLHOIO CTaHAAPTA CPEHEro (MOJHOT0) 00IIero 00pa3oBaHUM).

4. Tlucbmo JlemapTameHTa rocyJapCTBEHHOM MOJIMTUKY B chepe MOATOTOBKU pabOInx

kaapoB u JIIO MunucrepcrBa oOpa3zoBanus u Hayku P® ot 17.03.2015 Ne 06-259
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«PexoMeHanuu Mo opraHu3aldy MOJYYeHHUs] CpEJHEro oluiero oOpa3oBaHus B Ipenenax
OCBOEHUS 00pa30BaTENBHBIX IPOTPAMM CPETHET0 MPOPECCHOHATBHOTO 00pa3oBaHus Ha 6a3e
OCHOBHOI'0 00I1Iero o0pa3oBaHHs C yd4eToM TpeOoBaHMU (eaepalibHbIX TOCYIapCTBEHHBIX
o0pa3oBaTeNbHbIX CTAHAAPTOB M MOJTy4aeMOl MpopecCuu WM CHElUATBbHOCTH CPEIHETro
npodheccuoHaNTbHOTO 00Pa30BAHUD.

5. AnrebOpa W Hayajga aHalIW3a: MeToAudeckoe mocobue s yuutens / A. T.
Mopakosuu. — M: Muemo3una, 2012

6. Aunrebpa. [Toypounsie rmiansl mo yueonuky noj penakuueit A. H. Kommoroposa 10
kiacc/ coct. T. JI. AdanacweBa, JI. A. Tanununa-Bonrorpan: Yuurens, 2010

7. AdanacreBa T. JI., Tanununa JI. A. Anrebpa um Havanma ananmsza. 11 kmacc:
noypouHsble TiaHsl o yaeonuky A. H. KonmMoroposa u np. — Bonrorpan: Yuurens, 2008.

8. T'eomerpus. [loypounsie ruansl o yueonuky JI. C. Atanacsna, B. @. byry3osa, C.
b. Kagomuesa u ap./I'. Y. KoBanea-Boarorpaza: ¥Yuutens,2005

2) unmepHem-pecypcol:

1. www.fcior.edu.ru (®denepanbHblii UEHTP HHPOPMATUOHHO-00PA30BATEIBHBIX
pecypcoB — OIIUOP).

2. www.school-collection.edu.ru (Egunast xoutekius nudpoBbeIX 00pa30BaTeIbHBIX
pECypcoB).

3. www.window.edu.ru (EnuHoe oxHO nmocTyma K 00pa3oBaTelbHBIM pecypcam
Poccuiickoit @enepanun).

0) 2J1eKmpPOHHO-0UOIUOmMEUHBIE CUCHEMbL:

1. www.megabook.ru (Merasuuukioneauss Kupwiia u  Medoaus; pasznens

«Hayka/Matematuka.Kubepuetrukay).
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8.OCOBEHHOCTHU OPTAHU3AIIMU OBYYEHMUA 111 UHBAJINAOB U JINIL C
OI'PAHUYEHHBIMHU BO3ZMOXKHOCTAMMU 310POBbSA

I[JISI O6yanOHIHXCH N3 YHCJIa UHBAJIUIAOB U JINI C OIrPAHNYCHHBIMHU BO3MOKXHOCTAMHA

3A0pOBbA Ha OCHOBAHHH IIMCBbMCHHOI'O 3asBJICHUSA yqe6HLIﬁ mpcamMeT «MaremaTuka

peaiu3yeTcsi ¢ y4eToM OCOOEHHOCTEW MCUXO(U3HMUECKOTO pPa3BUTHUS, WHAMBHIYATbHBIX

BO3MO>XHOCTEH U COCTOSIHUS 300POBbA (z:anee — HHIUBUAYAJIbHBIX OCO6CHHOCT€I>1).

9. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHUA

YYEBHOI'O IIPEMETA

Pe3yabTarnl 00yyeHus

@®opMbI H METO/IbI KOHTPOJISA U

MBIIIICHUS,
POCTPAHCTBEHHOTO
BOOOpakeHus,
AJITOPUTMHUYECKON
KYJIBTYPbl, KPUTUYHOCTH
MBIIIICHHS HA YPOBHE,
HEOOXOTUMOM JUIS
Oynymueit
npodhecCHOHANBHOM

§ OLIEHKH
= 2 IIpoBepsiembie yMeHHS U
(uanoCTHBIC, § = 3HAHMS €3yJIbTATOB 00Y4YeHMUsI
npeaMeTrHble, Z pe3y ” Y
MeTanpeIMeTHbIE) 2 Tekymunit [IpomexxyrouHas
KOHTPOJIb aTTecTanms
Juunocmmuule
c(OpMUPOBAHHOCTh JI1 | 3HATb:uctoputo pa3BuUTHS U YerHbI onpoc,
MIPEACTABICHU O JIOCTH>KEHHS] OT€UECTBEHHON TECTUPOBAHUE
MaTeMaTUKE KaK nH(pOpPMATUKH B MUPOBOH
YHUBEPCAIbHOM SI3bIKE UHAYCTPUU UHOOPMALIMOHHBIX
HayKH, CPEICTBE TEXHOJIOTUH;
MOJICJINPOBAHUSA
SIBJIEHUW U MPOLIECCOB,
UIesAX U METOJax
MaTEMaTUKH;
noHuManue 3HayumMoctu | J[2 | 3HATh: mpuHuumsl odecrieueHust | Y CTHBIN onpoc,
MaTeMaTUuKH JJIst UH(pOpMaAITMOHHOM TECTUPOBAHUE
Hay4YHO-TEXHUYECKOTO 0e30macHOCTH
porpecca, YMETHD: BnageTb CUCTEMOM
c(hOpMUPOBAHHOCTh 0a30BbIX 3HAHHI, OTPAKAIOIINUX
OTHOUIEHUA K BKJIaJl MHPOPMATHUKH B
MaTe€MaTHKe KaK K 4YacTH dbopMUpOBaHHE COBPEMEHHOM
o011eyenoBeyecKoi Hay4YHOW KapTUHBI MUpa.
KYJbTYpHhI Uepe3
3HAKOMCTBO C UCTOpUEH
pa3BUTHSI MAaTEMATUKH,
3BOJIIOLAEN
MaTEeMaTUYECKUX UIeH;
Pa3BUTHE JTOTUYECKOTO JI3 | 3HATh:TeXHOIOTHH pelIeHUS VYcrHblii onpoc,

KOHKPETHOM 33/1a4¥ C IIOMOIIBIO
KOHKPETHOI'O IPOTPaMMHOTI0
CpeacTBa

YMETH :ananu3upoBaTh U
COIIOCTABJIATH PA3JIMYHbIE
MCTOYHUKU MH(pOpMaLUu

TECTUPOBAHUE,
ITP Ne 28 - 30,
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IEeITENBLHOCTH, O

MPOJIOJKEHUS
oOpa3zoBaHus U
camMo00pa3zoBaHus;
OBJIaJICHUE JI4 | 3HATH: 6a30BbIe TPUHITUIIBI VYcrHblii onpoc,
MaTeMaTUYeCKUMHU OpraHu3aluu u TECTUPOBAHUE,
3HAHUSMU U YMEHUSIMHU, (G YHKIIMOHUPOBAHUS I[P Ne 1, 2
HEOOXOIUMBIMU B KOMITbIOTEPHBIX CETEH;
MMOBCEIHEBHOM KHM3HU, YMETb:Bnaaets HOpMaMu
JUISl OCBOCHUSI CMEXKHBIX WH(OPMAIMOHHON ITUKH U
€CTECTBEHHOHAYYHBIX npasa; coOJII01aTh MPUHIUIIBI
JUCUHUILUIAH U obecrnieueHus HHOOPMATMOHHON
JTUCIUILTAH Oe3omacHoCTH;
npogecCHOHaIBHOTO
LUKJIA, JIJIS TIOTY4YCHHUS
o0Opa3zoBaHus B
obnacTax, He
TPEOYIOIIHNX
yrayOneHHOn
MaTeMaTU4YeCKOMN
MOJITOTOBKH;
TOTOBHOCTbH U JIS | YVMETH:BoisBAsATH IPOOIEMBI YcrHblii onpoc,
CIOCOOHOCTH K JKU3HEJICATEIIbHOCTH YEJIOBEKAa B | TECTUPOBaHUE,
00pa30BaHUIO, B TOM YCTIOBHAX HH()OPMAITMOHHON ITP Ne 32 - 35
quclie [UBUJIM3AIUN U OIICHUBATh
camMo00pa30BaHMIO, HA npeJiaraeMbie MyTH UX
IPOTSKEHUH BCer pa3perieHus;
YKU3HH; CO3HATEIHHOE
OTHOIICHHE K
HEIPEPHIBHOMY
00pa3oBaHMIO Kak
YCJIOBHUIO YCHENTHOMN
npoheccCuoHaNbHOM U
001IeCTBEHHON
JeSATEIbHOCTH;
TOTOBHOCTb U JI6 | 3HATH: ocHOBBI MPABOBHIX VYcrHblii onpoc,
CIOCOOHOCTH K aCIIEKTOB MCMOJIb30BaHUs TECTUPOBAHHUE,
CaMOCTOATEIBHON KOMITBIOTEPHBIX IIPOTPamMM U P Ne 2, 3, 31
TBOPYECKOU U pabotsl B UnTEpHETE;
OTBETCTBEHHOU YMETH:Bnanetr 6a30BBIMHU
JIeSATEIbHOCTH; HaBBIKAMHU 1 YMEHUSIMH 110
co0ro1IeHHI0 TpeOOBaHMIA
TEXHHUKHU 0€3011acCHOCTH,
TUTUEHBI U pecypcocOepexeHus
npu paboTe co cpeiCTBaMU
MH(OpMaTU3ALINY;
TOTOBHOCTB K JI7 | 3HATB: BO3MOXHOCTH YcrHblii orpoc,

KOJUIEKTUBHOM pabdore,
COTPYIHUYECTBY CO
CBCpPCTHUKaMU B
o0pa3oBaTenbHOM,
OOIIECTBEHHO I0JIC3HOM,
yueOHo-

pasrpaHu4eHMs IpaB JTOCTYIIA B
CETh;

YMETH :ananu3npoBaThb
KOMIIBIOTEDP C TOUKHU 3pEHUs
€MHCTBA €r0 alllapaTHBIX U
IIPOrPaMMHBIX CPEJCTB;

TECTUPOBaHUE,
ITP Ne 32 - 35
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HCCIIEIOBATEIIHLCKOM,
IIPOEKTHOU U IPYrUX
BUJIaX ACATCIBHOCTH;

OIIPEIETISTh CPE/ICTBA,
HEOOXOUMBIC IS
OCYIIECTBICHUS
MH(POPMALIMOHHBIX MPOLIECCOB
IpU PEIICHHUH 3a/1a4;

OTHOIIICHUE K JI8 | 3HATA: YcrHblii ornpoc,
npodeccuoHanbHOM 0 BO3MOXHOCTSIX CETEBOI0 TECTUPOBaHUE,
NeSITeIbHOCTH KaK IPOTPaMMHOTO 0OecrieueHus; ITP Ne 28 - 30
BO3MOKHOCTH y4acTHs B YMETb . inanupoBathb
pelICHUY JIMYHBIX, WHJUBUIYAIbHYIO U
OOIIECTBEHHBIX, KOJUIEKTUBHYIO JAESITEIbHOCTD C
roCy/1apCTBEHHBIX, MCIIOJIb30BAHUEM MPOTPAMMHBIX
oOLIeHAIIMOHATBHBIX MHCTPYMEHTOB MOJIJIEPKKH
npobiewm; YIIPaBJICHUS IPOCKTOM;
MemanpeomMemHuuix:
yMeHHe caMocTosaTesibHO | M1 | 3HATD: criocoObl OLICHKH U VYcrHblii onpoc,
OINPEAEIIATh LENH opranu3zanuu nHpopmanuu, B TECTUPOBAHUE,
OESITEIbHOCTH U TOM YHUCJIE MTOJTYy4aeMOU U3 TIP Ne 4 -9
COCTaBIISITh TUIAHBI CPEICTB MaccoBOi HH(pOPMAIIHH,
NeSITEIIbHOCTH; CBUJIETEIBCTB OYEBU/ILIEB,
CaMOCTOSITENTEHO HUHTEPBbIO;
OCYILIECTBIIATD, YMETH:ananusupoBats U
KOHTPOJIMPOBATh U COTIOCTABJIATH Pa3INYHbIC
KOPPEKTUPOBATh WMCTOYHUKH WH(OPMALINN;
NESITENIbHOCTD;
UCIIOJIb30BaTh BCE
BO3MOJXKHBIE PECYPCHI
JUISL TOCTHUKEHUS
MOCTaBJICHHBIX IIeNIel 1
peanu3aluy 1jIaHoB
NESITEIIbHOCTH;
BbIOMpATh YCHEIIHbIE
CTPaTEeTUy B Pa3IMYHBIX
CUTYaIUSIX;
YMEHHE IIPOTYKTUBHO M2 | YVMETb:BbinensTs B YeTHBI onpoc,
oOarbes u HCCIIETyeMOM CUTYyallul 00bEeKTa, | TECTUPOBAHUE,
B3aMMO/ICHCTBOBATH B cyOBeKTa, MOAEIH; ITP Ne 28 - 30
MPOLIECCE COBMECTHOM BBIIEIISITh CPEJIU CBOWCTB
JeATEIbHOCTH, JTAHHOTO 00BEKTa CYIIECTBEHHBIC
YUUTHIBATH MMO3UITIH CBOMCTBA C TOUKU 3peHUs 1ienei
JPYTUX YYaCTHUKOB MOJEJIMPOBAHNS;
NeSITeNIbHOCTH, OTIpeENATh CPE/CTBA,
3¢ dexTHBHO pa3penaTh HEO0OXOIUMBIE IS
KOH(DJIUKTHI, OCYILIECTBIICHUS
MH(OPMAIIMOHHBIX MPOIIECCOB
TP pEelIeHUH 3a/1aY;
BJIaJICHUE HAaBbIKAMU M3 | 3HATh: o nuckpeTHOU hopme VYcrHblii onpoc,

MMO3HaBaTeIbHOM,
yueOHo-
HCCJIeIOBATEIbCKOMN U
IIPOEKTHOMN
JIeSITEILHOCTH,
HaBBIKAMH pa3peIeHuUs

MpeJCTaBIeHUs HH(POPMALINH;
CHoCcOObI KOAUPOBAHUS U
JeKOJUPOBaHUS UH(POPMALIUY;
VYMETH:Bnanets
KOMITBIOTEPHBIMH CPEICTBAMH
NIPEJCTABICHUS U aHAIN3a

TECTUPOBAHUE,
ITP Ne 28 - 30
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po0JIeM; CTOCOOHOCTh
U TOTOBHOCTH K
CaMOCTOSITEIIEHOMY
MIOWCKY METOJIOB
pELICHHST TPAKTHYECKUX
3a/1a4, MPUMEHCHHIO
Pa3JINYHBIX METO/IOB
TIO3HAHUS,

JTAHHBIX

TOTOBHOCTH 1 M4 | 3HATH ipuHIumbl o0ecriedeHust | Y CTHBIN ommpoc,
CIIOCOOHOCTb K nH(OPMATMOHHON TECTUPOBAHUE,
CaMOCTOSITEIILHOMI 0€e30I1aCHOCTH; IIP Ne 231
UH(POPMALIMOHHO YMETH:oueHuBaTh

IMO3HaBaTEIIbHOM MH(pOPMAIIHIO C TTO3HIIHH €€

JIeATeIIbHOCTH, BKITFOYas CBOMCTB;

YMEHHE BJIaJIETh HOpMaMH

OPUEHTUPOBATHCA B MH()OPMAIMOHHON YTHKU H

Pa3JIMYHBIX UCTOYHUKAX MpaBa;

uH(pOpMaInH, yMEHUE KPUTUUYECKU OIEHUBATH U

KPUTUYECKU OLICHUBATh UHTEPIPETUPOBATH HH(POPMAITHIO

Y UHTEPIPETUPOBATH

uHpopmaruto,

MOJIYy4aeMyIo 13

Pa3JIMYHBIX UCTOYHUKOB;

BJIAZICHUE SI3BIKOBBIMU M35 | 3HATD: o cniocobax xpaHeHUss | Y CTHBIN OIpoc,
CpelcTBaMu: YMEHUE MpocTeiie 00padboTKe JaHHBIX TECTUPOBAHUE,
SICHO, JIOTMYHO U TOYHO YMETH: ananu3upoBaTh IIP Ne 16 - 30;
u3JlaraTh CBOIO TOUKY YCIIOBUSI U BO3MOXKHOCTHU JIP Ne 8 -12
3pEHMsI, UCTIOTB30BATh MIPUMEHEHHUSI IPOTPAMMHOTO

aJICKBaTHBIC SI3bIKOBBIC CpeACTBa JJIsl pEIICHUs] TUITOBBIX

CpEACTBA; 3a7a4

BJIAJICHUE HABBIKAMH M6 | 3HATH:0CHOBBI IPABOBBIX YcerHbiil - omnpoc,
MO3HaBaTEJIbHOMN aCITIeKTOB UCTIOJIb30BAHUS TECTUPOBAHHUE,
peduexcun kak KOMIIBIOTEPHBIX NPOTPaMM U IP Ne 1, 2, 32 -
OCO3HAHUS pabotel B UHTEpHETE 35
COBEpIIAEMBIX JEUCTBUI VYMETH:Bnagers 0a30BbIMH

Y MBICTTUTEITbHBIX HaBBIKAMHU U YMEHUSIMU TI0

IIPOLECCOB, UX coOMroieHnI0 TpeboBaHU

pe3yJIbTaToOB U TEXHHUKU 0€30TacHOCTH, TUTHEHBI

OCHOBaHMH, U pecypcocOepexeHus pu

TPAHUIICBOETO 3HAHUS U paboTe co cpecTBaMU

HE3HaHMS, HOBBIX nH(popMaTU3aNH

MMO3HABATEJIbHBIX 3a7a4

U CPENICTB ISl UX

JIOCTHIKCHHS

LEJIeYCTPEMIIEHHOCTE B M7 | 3HATH: paznuunbie METObI YerHBIN - onpoc,

MOMCKAX U TPUHITHH
peLIeHnH,
CO00Pa3UTETHLHOCTh U
WHTYUIUS, PA3BUTOCTh
MIPOCTPAHCTBEHHBIX
MIPEIACTABIICHUM;
CIIOCOOHOCTh
BOCIIPUHUMATh KPacoTy

PEIICHUA MMPAKTHUYCCKUX 3a4a4,
YMETH:ananu3upoBaTh
uHTepdeiic mMporpaMMHOTO
CpEACTBA C MO3ULIHI
HCIIOJIHUTEIIS, €TO CPELBI
(YHKIIMOHUPOBAHUS, CHUCTEMBI
KOMaHJ U CUCTEMBI OTKA30B;

TECTHUpPOBaHUE,
ITP Ne 28 - 30
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¥ TAPMOHHIO MUPA;

npeomMemmoix:
c(OpMHPOBAHHOCTD I11 | 3HATh:0 nuckpetHoit popme YerHbIl - ompoc,
MIPEICTABICHUI O npecTaBieHust UHPpOpMalnu; TECTUPOBAHUE,
MaTeMaTHKE KaK YacTH CHOoCcOOBI B KOJUPOBAHUS U IIP Ne 4 — 6, 10,
MHPOBOU KYJbTYpPHI U JEKOIMPOBAHMS MH(HOPMAIIHH; 11.
MECTE MaTEMaTUKH B YMETD:oueHuBaTh
COBPEMEHHOMN nH(pOpMAaLIHIO C TO3UIIHI ee
LIMBHUJIN3AIMH, CIIOCO0ax CBOJCTB;
ONUCAHUS ABJICHUU BJIAJIETh KOMITBIOTEPHBIMU
peaIbHOTO MUpa Ha CpelCcTBaMU MPEICTABICHUS U
MaTE€MaTUYECKOM SA3BIKE; aHaJIM3a JaHHBIX;
c(OpMHPOBAHHOCTH I12 | 3HATh:TeXHOIOTUIO PEILICHUS VYerHbBI - onpoc,
IIPEICTABICHUI O KOHKPETHOM 3a/1a4yl C IOMOLIBIO | TECTUPOBAHHUE,
MaTEeMaTUYECKUX KOHKPETHOT'O IPOIPaMMHOI0 ITP Ne 12; JIP Ne
MOHATHUAX KaK CpElCTBAa U METO/] €€ PEILICHNUS,; 1-4
BaKHEUIITHUX YMETh:BnaaeTbp HaBbIKaMHU
MaTEeMaTUYECKHX ITOPUTMUYECKOTO MBILIJICHUS U
MOJICJISAX, TTO3BOJISIOLINX MMOHUMAaHUE HEOOXOAUMOCTH
ONUCHIBATh U U3y4aTh (hopManIbHOTO OMUCAHUS
pa3HbI€ MPOIIECCHI U ITOPUTMOB
SBJICHUS; TOHUMaHUE
BO3MOKHOCTH
AKCHOMATHUYECKOI0
MOCTPOCHUS
MaTEeMaTUYECKHX
TEOPUL;
BJaJICHHE METOdaMH 13 | 3HATh:0o cnocobax xpaHeHus u | YCTHBIA OIPOC,
JI0Ka3aTeIbCTB U npocreiieii 00padoTke NaHHBIX; TECTHUPOBAHUE,
aJITOPUTMOB PEIICHUS, YMETH :ucnonn3oBaTh JIP Ne 12
YMEHHUE UX IPUMEHATD, KOMITBIOTEPHBIC CPCACTBA
HpOBO,[[I/ITB MpEACTaBJICHUA U aHAJIN3a JaHHbIX;
JOKa3aTeIbHBIC OCYLIECTBIATE 00paboTKy
paCCY)KI[eHI/IH B XOJIE CTaTUCTHYCCKON I/IH(I)OpMaLII/II/I C
IMOMOIIBIO KOMIIBIOTEPA.
pelieHus 3a/1ay;
BIIAJICHUE [14 | YVMETD: ocymectBnsats 00paboTKy | YCTHBIA OIIPOC,
CTaHAapTHBIMU TEKCTOBOU U rpaduuecKoit TECTUPOBAHUE,
MpUEeMaMU pPelIeHus MH(POPMALIMH € TOMOLIBIO ITP Ne 16 - 22
pauHOHAIBHBIX U KOMIIBIOTEPA
UPPALMOHAIBHBIX,
MOKa3aTeJIbHBIX,
CTEIEHHBIX,
TPUTOHOMETPUUIECKUX
YpaBHEHUU U
HEPaBEHCTB, UX CUCTEM;
UCIIOJIb30BaHue rOTOBbIX | [15 | YVMETD: ocymectBisats 00paboTKy | YCTHBIA OIIPOC,

KOMITBFOTEPHBIX
Iporpamm, B TOM YUCJIE
JUISl TIOMCKA ITyTH
pelIeHus u
WJUTFOCTPALMK pPEeLICHUS
YpaBHEHUU U

YUCIOBON MH(OPMAIIHH C TTOMOIIHIO
KOMITIbIOTEPA

TECTHUpPOBaHUE,
TP Ne 17 - 21
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HEPaBEHCTB;

c(hOpMUPOBAHHOCTh
MpeACTaBICHUH 00
OCHOBHBIX ITOHSTHSIX
MaTeMaTH4YCCKOrO
aHajJu3a U UX CBOMCTBAX,
BIIaZICHUE YMEHHEM
XapaKTepu30BaTh
noBeicHue QYyHKIIUM,
HCIIOJIb30BaHKE
MOJTYYCHHBIX 3HAHHUH JJIS1
OIMCAHMS U aHaIN3a
peaNTbHBIX
3aBHCHUMOCTEI;

I16

3HATD: 0CHOBBI IPaBOBBIX
ACTEeKTOB UCIIOJIb30BAHUS
KOMIIBIOTEPHBIX ITPOrpamMM U
pabotel B IHTEpHETE;

YerHBIN - ompoc,
TECTUPOBAHUE,
ITP Ne 23 - 27

BJIaJICHE OCHOBHBIMHU
HOHATHSAMH O TJIOCKUX U
IPOCTPAHCTBEHHBIX
TreOMETPHUYECKUX
¢durypax, uX OCHOBHbIX
CBOMCTBAX;
c(OpMHPOBAHHOCTh
YMEHUS pacliO3HaBATh
reoMeTpUYECKUe
¢Guryps1 Ha yepTexax,
MOJIEJISIX U B PEATIbHOM
MUpE; TPUMEHEHNE
U3y4CHHBIX CBOWCTB
TeOMETPHUECKUX (HUTYp
U GopMyJ1 AJIs peleHust
TeOMETPUYECKUX 3a/1a4 U
3aJa4 C MPaKTHUYECKUM
CoJIepKaHUEM;

I17

3HATH: 0OCHOBHBIMU CBEICHUSIMH O
0a3ax JaHHBIX M CPEJCTBaX JOCTYyIa
Kk HuM; YMETD: paGorath ¢ HUMH.

YerHbiii - onpoc,
TECTUPOBAHHUE,
JIP Ne 8 - 11

c(hOpMUPOBAHHOCTh
MPEJCTaBICHUN O
MpOILIeCcCaX U SBJICHUSIX,
UMEIOTIINX
BEPOSATHOCTHBIN
Xapaxrep,
CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B
peanbHOM MHpE,
OCHOBHBIX TTOHSITHSX
3JIEMEHTapPHOU TEOPUH
BEPOSITHOCTEW; YMEHUN
HAXOJIUTh U OIICHUBATh
BEPOSITHOCTH
HACTYIUICHHSI COOBITHI B
MPOCTEUIINX
MPaKTUYECKUX
CUTYaIUsX U OCHOBHBIE
XapaKTEePUCTUKU
CITyYalHBIX BEJIUYMUH;

I18

3HATH:0 maTreMaTHUECKUX
00beKTax HHPOPMATHKH, B TOM
qucie 0 JOTHYecKuX (hopMmyInax;
VYMETD:oneauBath aneKBaTHOCTH
MOJICITH ¥ MOJIETHPYEMOTr0 00beKTa,
L[EJI€ MOJICNIMPOBAHNS;

BBIJICJISITH B UCCIIEIYEMOM CHTYaIMH
o0beKTa, CyObeKTa, MOJICIIH;
BBIJICITATE CPEIH CBOMCTB TAHHOTO
00beKTa CYIIECTBEHHBIX CBONCTB C
TOYKH 3pEHHS IIeTIeh
MOJICTUPOBAHNS

YeTHBIN - olpoc,
TECTUPOBAHUE,
ITP Ne 7-9

BI1aACHHUEC HaBbIKaMU

119

YMETH:

YerHBIN - ompoc,
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HCIIOJIb30BaHUs TOTOBBIX
KOMIIBIOTEPHBIX
IpOrpaMM IpH pelieHnun
3azay;

[MOHMMATh TIPOTPAMMBbI, HAITUCAHHBIC
Ha BBIOPAHHOM TSI U3YUCHUS
YHHBEPCAIBHOM alTOPUTMHUIECCKOM
SI3bIKE BBICOKOI'O YPOBHSI;
pean30BBIBAT TEXHOIOTHH
PEIICHUsT KOHKPETHOM 33J1a4u C
ITOMOIIHIO0 KOHKPETHOTO
MIPOTPaMMHOTO CPEJICTBA, BEIOMPAThH
METOJ €€ PEeIICHHSI.

TECTUPOBAHHUE,
IIP Ne 12; JIP Ne
1-4

c(hOpMUPOBAHHOCTH
MpEJCTaBICHUN O
HEOOXOIMMOCTH
JI0OKa3aTeJIbCTB MPH
000CHOBaHHUH
MaTeMaTH4YECKHUX
YTBEPKICHUM U POJIH
aKCHOMAaTHKH B

I110

3HATH:  tpeGoBaHWs ~ TEXHHUKH
0€e3011aCHOCTH, TUTHEHBI "
pecypcocoepekenus npu padboTe co
cpeAcTBaMH HHPOPMaTH3AIINY;
VYMETH: Bnaners 0a30BBIMU
HaBBIKAMHU U YMEHUSIMU 110
coOJroIeHnI0 TpeOoBaHUM
TEXHHUKH 0€30IMaCHOCTH, TMTUEHBI
U pecypcocOepexeHus npu

YerHbBI - onpoc,
TECTUPOBAHUE,
[P Ne 3, 15

IIPOBEICHUU
JE€AYKTHBHBIX pabote
pacCyKJICHH;
c(hOpMUPOBAHHOCTh I111 | 3HATB: nopmbl VYerHblil - omnpoc,
HNOHSTUMHOTO amnmapara MH(POPMAIIMOHHOM STHKH U NIPpaBa | TECTUPOBAHHE,
10 OCHOBHBIM pa3zjieliamMm YMETH: ucnoiap30BaTh Ha IIP Ne 3, 7, 14,
Kypca MaTE€MaTUKH; IIpaKTUKe 0a30BbIE IPUHIIUIIBI 15
3HAHUH OCHOBHBIX OpraHu3aluu 1
TeopeM, GopmMyr U (GyHKIIMOHUPOBAHUS
YMEHUS UX KOMITBIOTEPHBIX CeTel
MPUMEHSThH; YMEHUS
JI0OKa3bIBaTh TEOPEMBI U
HaXOJUTh
HECTaHJapTHbIE
CIOCOOBI peLICHUS
3az1ay;
c¢(OpMUPOBAHHOCTh I112 | VMETAH: niiannpoBath VYerHBIM - onpoc,
YMEHHMI MOJIEITUPOBAThH UHIVBUAYAJIBHYIO U TECTUPOBAHUE,
peabHBIE CUTYALINH, KOJUIEKTUBHYIO JIESITEITBHOCTD C ITP Ne 3, 14, 15
HCCIIEI0BATh HCIOJIB30BAHUEM IIPOIPAMMHBIX
MIOCTPOEHHBIE MOJIEIH, MHCTPYMEHTOB MOJIEPKKH
MHTEPIPETUPOBATD YIIPaBIEHUS POEKTOM;
MOJIyYEHHBINH Pe3yJIbTaT; aHAJIM3UPOBATh YCIOBUS U
BO3MO>KHOCTH IIPUMEHEHUS
MIPOrpPaMMHOTO CPEACTBa JUIs
pElIeHNs TUIIOBBIX 3a7a4
c(OpMUPOBAHHOCTh 1113 | YMETh: ucnonp30BaTh Ha VYerHBI - ompoc,

npezcTaBiIeHuit 00
OCHOBHBIX MTOHSATHUSX
MaTeMaTHYeCKOTro
aHam3a ¥ UX CBOMCTBAXx,
BJIaJICHHE YMEHUEM
XapaKTepru30BaTh
noseqieHne GyHKIUH,
UCTIOTb30BaHHE
NOJYYEHHBIX 3HAHUN 151
OTIMCAHWsI M aHAJIHM3a

MIPAaKTUKE Ga30BbIe MPUHIUIIBI
OpraHu3anuu u
(GYHKIIMOHUPOBAHUS
KOMITBIOTEPHBIX CeTen

TCCTI/IpOBaHI/Ie,
TP Ne 16,17,18
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peabHBIX

3aBHCHUMOCTEI;

BJIaJICHHE YMEHUSAMU 1114 | VMETh: ocyuiectBists 00paboTKy | YCTHBIA OMpOC,
COCTaBJICHHS YKMCIIOBOM HH(POPMALIMK C TIOMOLIBIO | TECTHPOBAHUE,
BEPOSATHOCTHBIX KOMITBIOTEpA ITP Ne 21,23

MOJENEN IO YCIOBHIO
3a/1a4d ¥ BBIYHUCIICHUS
BEPOSITHOCTH
HACTYIUICHHSI COOBITHIA,
B TOM YHCJIE C
npuUMeHeHneM (hopmyIt
KOMOWHATOPUKH U
OCHOBHBIX TEOPEM
TEOPHUU BEPOATHOCTEH;
UCCIIEI0BAHMS
CIIyYalHBIX BEJIUYUH 110
UX PACIPEIEIICHHUIO.
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