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Peuenzus
Ha pabo4yIo mporpaMmy
no yue6uomy npeamery OVIL03 «MaTemaTuka Y»,
paspaborarnyio npenozxasareneM 'bOY AO BO ATACY koimremx JKKX
IManaTkuaeM M.B.

PaGouyas mporpaMma yae6HOMY IIpeMETy pa3paboTaHa B COOTBETCTBHH C TPeGOBAHMAMH
deiepanbHOro rocy[aApcTBEHHOT0 06pa3oBaTeIbHOrO CTaHIapTa CPEIHET0 obmero 06pa3oBaHus,
YTBEpKIEHHOTO TpuKa3oM MunucTepeTBa 06pasoBanus u Hayku Poccuiickoit dexepauuu ot 17
mas 2012 . N 413 (3apeructpuposan MunuctepcTBoM rocTHIEH Poccniickoit @eeparun 7 HIOHS
2012 1., perucrpanuonssii N 24480), ITpukasa MunuHCTEpCTBAa NpOCBeINeHus Poccuickoi
deneparuu ot 23.11.2022 Ne 1014 "O6 yrBepxnenmr (enepanbHOi 00pa3oBaTeIbHOMR
porpaMMBel  cpeHero obmero oGpasosanms” (3apermctpuposan 22.12.2022 Ne 71763),
de/iepaTbHOro TOCYAPCTBEHHOTO 06pa30BaTEeIEHOTO CTAHAApTa CPEIHETO MPO(ECCHOHAIBHOTO
obpazosanus 10 crenuansrocTH 08.02.14 OxcruryaTtamus 1 06CIy)XKUBaHHE MHOTOKBaPTHPHOTO
noma Nel097 ot 12.12.2022 st peanusandy OCHOBHOM IpodecCHOHANBbHOH 00pa3oBaTebHON
nporpammel CITO Ha 6ase OCHOBHOrO 00Imero oGpa3oBaHMs C TOTYIEHHEM CPeQHEro 06IIero
o0pa3oBaHUsL.

B nporpamme 9eTko copMyIMpPOBaHEI IETH U 3a/1a9i Y4eOHOro npeamera.

Llei IporpamMMEl B CTPYKTYpa HaXOJATCS B JIOTHYECKOM COOTBETCTBHH.

VueOHbIl mpenmer «Maremartuka Y» BXOZMT B 00IMeoOpa3soBaTeNbHBIA IHKI, SBIAACH
06s13aTebHEIM Y4eOHEIM TIPEIMETOM YIIYGIEHHOTO YPOBHS OCHOBHOM NpOQeccHOHAIbHOM
obpasoBaTenpHOM mporpaMmel B cooTBercTBHH ¢ @I'OC mo  crenuaabHOCTAM CIIO
TEXHOJIOTHYECKOTO NMpodHIs.

O6BeM 4yacoB yueOHOM HArpy3KH COOTBETCTBYET y4eOHOMY IUIaHY IO CICLHATBHOCTH
cpemHero mpodeccuonansHoro obpasosamms  08.02.14 Oxcmuryaranus u - 0OCITy)KHBaHHE
MHOTOKBAapTHPHOTO ioma, peanusyemMsiM B [BOY AO BO AT'ACY xomremx XKKX.

Pa6ogas mporpaMMma pacCuMTaHa sl CTYASHTOB OYHOM (opMBI 0OydeHust 6a3oBOro
YPOBHSL.
WITOroBEIi KOHTPOJIb YCTAHOBIICH B (hopMe SK3aMeHa I10 3aBEPLICHHIO Kypca.

I[TporpaMma COHEPKHUT CIEOYIOIIHE SIEMEHTHL THTYJIBHbBIA JIHCT, MOSCHHTENBHYIO
3amucKy (ykaszaHa 06J1acTh IPAMEHEHHS IIPOTPaMMEL, TIeH | 3a/a9K); OOIIYI0 XapaKTePHCTHKY
porpamMe! (OHCAHBI KOMIETEHIMH, yKasaH 00beM yd4eGHOTO MpexMera W BHABI y4eOHOH
paboTel), MecTO y4eOHOro IIpeaMeTa, IUIAHUpYeMBIe pe3yJbTaThl, COIAEPKAHHE yaebHOro
IpeaMeTa, TeMaTWYeckdil IUIaH, YCIOBHS pealu3allid MNporpamMMmbl  (TpeGoBaHMS K
MMHAMAIGHOMY MaTepHaTbHO-TEXHHYECKOMY OOECIEYeHHIO, MEepeYeHb PEeKOMEHIYEeMBIX
yueGHBIX u3naHui, VHTEpHET- PECypCOB, AOIONHUTENBHOM JMTEPaTyphl); KOHTPOIb M ONEHKa
pe3yJIBTaTOB OCBOCHHs y4eGHOTO mpemeTa ««Marematuka Y ».

B pasmene «Temarwdueckuil IIaH H COIEep)XKaHME y4eOHOrO IpPEIMETay PacKphIBACTCHA
peKoMeHTyeMas [OCIeA0BATEIbHOCTh U3yUeHHUs PAs/eloB M TeM IPOrpaMMEI, IOKa3bIBacTCs
pacIpe/ieieRre yaeGHBIX 4acoB II0 pasfenaM H TeMaM, a TaKXKe yKasbIBaloTCs BUIBI PaGOTHI, B
TOM YHCJIe: TIPAKTHYECKHIE 3aHATHS.

PaGouas mnporpaMma IpexycMaTpuBaeT (OpPMHPOBaHHME y CTYACHTOB BCEX BHIOB
KOMIIETEHIIMH, B TOM 9HCiIe OOIIHUX KOMIIETEHIINH.

ConeprkaHue MPOrpaMMbl CTPYKTYPHPOBAHO Ha OCHOBE KOMIIETCHTHOCTHOTO IOJXOZa H
COOTBETCTBYET COBPEMEHHOMY YDOBHIO M TEHICHIMSM pa3BHTHA HAyKH, LeNecoo0pasHo
pacIpeziesIeHo [0 BHaM 3aHATHH U TPYJOEMKOCTH B Jacax.

B pasgene «YCnoBHsS peanm3aliy y4eGHOro IpeIMeTa» IMEPEeYrCIeHbl TPeOOBaHMA K
MaTepHaTbHO-TEXHAYECKOMy ¥ HH(OpMaIOHHOMY obecTiedeH 0 npeaMeTa. Pasien BKmoyaeT
B cebs: peKOMEHIyeMYIO JHTEpaTypy H CpeicTBa OOyYeHHs - YKa3bIBaeTCA OCHOBHAs H
JOTIOJHATE bHAS yaeOHas uTeparypa, y4eOHbIe H CIPaBOYHbIE TOCOOHS, YIeOHO-METOIIeCKas



JMTEpaTypa, MepedeHh DEKOMEHIYeMBIX CDEICTB OOydeHHs, BKIIOYAs ay[IHOBH3YATbHBIC,
KOMITBIOTEPHBIE.

Pasnen «KOHTpOTs H OIEHKAa DE3yIbTATOB OCBOEHHs YYeOHOTO IPEIMETa» BKIIOYACT
[I0Ka3aTeNH Pe3y/bTaToB O0ydeHHs, MOKa3aTelnd H KPHTEPHH MX OLCHKH, a TaKKe tbopMBI 1
METO/IBI KOHTPOJIA.

Jlannas pabouas mporpaMma y4eOHOro IpeaMeTa ««MaremaTika Y» COOTBETCTBYET
comepanmio DeepanbHOrO TOCYIApCTBEHHOTO 00pa30BATENBHOrO CTAHAApTa M MOXET
HCIIONIB30BAThCA /Ul M3ydeHHs IpeIMeTa MaTeMaTHka Y B pealusalii 00pa3oBaTebHOrO
mpomecca [P IOATOTOBKE CIEHMATUCTOB CPEHEro 3BEHA O  CHCHHATLHOCTH 08.02.14
DKcmtyatamusi ¥ 00CTy)KHBaHHE MHOTOKBApPTHPHOTO J0Ma peau3yeMbIM B TAOY AO BO
AT ACY xomremx XXKX.

[IporpaMma MOXKeT OBITh PEKOMEH/OBAaHA M HCIONB30OBAHHA B 00pa3oBaTeILHOM
npouecce 'BOY AO BQ AT ACY. KoITeK KKX.

PeneH3eHT: V.07 g

Jlanresa E.T., szoe ¢ op IBIIOY AO 3<A0Tpaxaﬂcxnﬁ TEXHOJIOTHYECKHH TEXHUKYM», K.II.H.
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5



IpOrpaMMBbl CpelHero o0IIero oOpa3oBaHMs B MpeZesiax OCBOCHHUS OCHOBHOM Mpodeccuo-
HajapHOM oOpaszoBaTtenbHOM mporpammbl CIIO (OITOIT CIIO) Ha 6a3e OCHOBHOIO OOIIETro
o0pa30BaHMsI MPU MOATOTOBKE KBATU(PUIIUPOBAHHBIX pabOUUX, CITyKAIIHX.

[Iporpamma pazpaborana Ha ocHOBe TpeboBanmit ®I'OC cpemnero odmero oopa3oBaHus,
NPEIbABISEMBIX K CTPYKTYPE, COACPKAHHUIO M PE3yJIbTaTaM OCBOEHUS y4eOHOTO MpeMeTa
«MaremaTuKa», B COOTBETCTBUU C PekoMeHIaIusiMu IO OpraHU3aI|H MTOJYYSHHS CPETHETO
o0111ero o0pa3oBaHus B Mpejiesiax OCBOCHUS 00pa30BaTEIbHBIX MPOrPAMM CPEAHETO MPO-
beccuonanpHOrO 00pazoBaHus Ha 0a3e OCHOBHOTO OOIIET0 0Opa3oBaHus ¢ yueToM TpeboBa-
HUH (eepanbHbIX TOCYyIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOTy4aeMOn mpo-
deccun WM CenuaaIbHOCTH CPeTHETO MpodecCHoHaTbHOT0 00pa3zoBanus(mucbMo Jlemap-
TaMEeHTa rOCYJapCTBEHHOW MOJIMTUKH B c(hepe MoArOTOBKH padbounx kaapos u 110 Muno-
opHayku Poccuu ot 17.03.2015 Ne 06-259). 08.02.14 «Ikcmiryoranusi 1 00CIy;KUBaHUEe
MHOTOKBapTHPHOTro 1oMay CojepkaHue nmporpaMmbl «MaTteMaTuka» HampaBiIeHO Ha JI0-
CTHKEHUE CIICTYIOINX HeJsIei:

v’ obecrieueHre c(HOPMUPOBAHHOCTH TIPECTABICHHN O COMUATIBHBIX, KYIbTYPHBIX

U UCTOPUYECKUX (haKTOpax CTAHOBIICHUS MaTEMATHUKHU;
v’ obecrnieueHne ChOPMUPOBAHHOCTH JIOTHUECKOTO, aITOPUTMHAIECKOTO U MaTeMa-
TUYECKOTO MBIIUICHHUS;

v’ obecrieyenre CHOPMHUPOBAHHOCTH YMEHHH NPHUMEHSATH IOJYYCHHbIC 3HAHHS
IIPU PELIEHUH PAa3IUYHbIX 3a]a4;

v’ obecricueHre CHOPMUPOBAHHOCTH TPEICTABICHHNA O MaTeMaTHKe KaK YacTh
0011eYeIOBEYECKON KYJIbTYPhl, YHUBEPCATBHOM SI3bIKE€ HAYKH, MO3BOJISIOLIEM OMHUCHIBATH U
M3y4yaTh peajibHbIC MPOLECCHI U SIBJICHHUSI.

v/ BOCITUTAHUE JTyXOBHO Pa3BUTON JMYHOCTH, TOTOBOM K CAMOITO3HAHHUIO U CAMO-
COBEPILIEHCTBOBAHMIO, CIIOCOOHOM K CO3UAATENbHOM ACSITEIbHOCTH B COBPEMEHHOM MUDE.

B nporpamMmmy BKIIIOUEHO cojiepKaHUE, HAMPaBIEHHOE Ha (POPMUPOBAHUE Y CTYICHTOB KOM-
MeTeHUMH, HeoOX0oaUMbBIX A1 KauecTBeHHOTro ocBoeHus OITOIICIIO na 6a3e 0CHOBHOIO
o01ero 00pa3oBaHus C MOJIYYEHUEM CPEIHETO 00IIero 00pa30BaHuUs; MPOTPAMMBI MO0~
TOBKH criernanucToB cpeanero 3seHa (ITITKPC). 08.02.14 «IkemryoTamus ¥ 00Ty KUBa-
HHE€ MHOTOKBAPTHPHOTO JIOMa)

2. OBIIAA XAPAKTEPUCTUKA YYEBEHOI'O IIPEIMETA

Marematuka YOIL.0O3VsBasercs pyHmameHTanbHON 0011€00pa3oBaTeIbHON JAUCITU-
TJIMHOM CO CJIOXKUBIIMMCS YCTOWYUBBIM COACPIKAHUEM M OOIMMH TPEOOBAHUSAMU K TMOTO-
TOBKE 00y4arOIIHUXCH.

B mpodeccroHanbHbIX 00pa30BaTENBbHBIX OpraHU3aAIUAX, PEAM3YIONMX 00pa3oBa-
TEJIBHYIO TPOrpamMmy cpeHero oomiero oopaszoBanus B npenenax ocsoenus OIIOIT CIIO na
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0a3e OCHOBHOTrO 00IIero 0O0pa30BaHuUs, U3YYCHHE MATEMaTUKU MMEET CBOM OCOOCHHOCTH B
3aBUCUMOCTH OT IPOoduiis MpodhecCuoHaIbHOTO 00pa30BaHMUs.

[Tpu ocBoennu crenmanbHOCcTel CITO TexHOMOrMYecKoro mpoduiis npodeccunoHa b-
HOTO 00pa3oBaHMs MaTeMaTHKa M3ydyaeTcsl Oosee yriyOJeHHO, Kak MpodUiIbHBINA yueOHBIN
NpeIMET, YUUTHIBAIOIIAs CICHM(PUKY OCBAUBAEMbIX CIEIIMAIIBHOCTEH.

OTO BBIpaXaeTcs B COACPXKAHUM OOy4YEHHUS, KOJMYECTBE YACOB, BBIICISIEMBIX
Ha U3Y4YEHUE OTICNIbHBIX TEM MPOrPaMMBbl, IITyOMHE UX OCBOCHHUS CTYJIEHTaMU,00bEME U Xa-
paKTepe NPaKTUYECKUX 3aHATUH, BUAAX BHEAYJAUTOPHOU CaMOCTOSITEIbHOM paOOThl CTY ICH-
TOB.

OO01mue 1enu U3y4eHus: MaTEMaTUKU TPAJAUIIMOHHO PEaM3yIOTCs B YEThIPEX HaIlpaB-
JCHUSIX:

oO11iee MpecTaBiIeHUe 00 UIEIX U METOJaX MAaTEMATHUKU;

WHTEJUIEKTYalIbHOE Pa3BUTHUE;

OBJIaJICHE HEOOXOMMBIMA KOHKPETHBIMU 3HAHUSMHU U YMCHHSIMHU;

BOCIIMTATEIbHOE BO3/ICHCTBHE.

[Ipodunuzanus uenaeil MaTeMaTHYeCKOro 00pa30BaHus OTPAKAETCS HA BIOOPE MTPUOPUTETOB
B OpraHu3aiuu yueoHoi nesteiabHoct ooyyatommuxcs 08.02.14 « Ikensayoranus u o0ciry-
’KMBaHHE MHOTOKBAPTHPHOIO 10May. J[JIs TEXHOJIOTHYECKOTo Mpoduiisd mpodeccuoHab-
HOT0 00pa3oBaHus BIOOD LieJel cMelaeTcs B IparMaTiyeckoM HallpaBJIeHUH, IIPeaycMar-
PUBAIOIIEM YCUJICHUE U PACHTUPEHHE MPUKIIATHOTO XapaKTepa U3y4eHUs MaTEeMaTHKH, TIpe-
MMYIIECTBEHHOW OpUEHTAIIMN Ha AJITOPUTMUYECKUM CTUIIb TTO3HABATEIILHON JACSATEIBHOCTH.
N3yyenune maTeMaTuku Kak mpodriibHON 00111e00pa30BaTeIbHOTO yUeOHOTO TpeIMe-

Ta, YYUTHIBarOIIeH criennduky ocBauBaembix crynentamu npodeccuu CIIO, obecnieunBaet-
coI:

BBEIOOPOM PA3JIMYHBIX MTOAXOI0B K BBEJIEHUIO OCHOBHBIX MOHSTHH;

dbopMUpOBAHUEM CHUCTEMBI YUEOHBIX 3aJaHui, oOecrneunBaromuX 3hPEeKTUBHOE OCY-
IIIECTBJICHUE BRIOPAHHBIX IEJIEBBIX YCTAHOBOK;

oOoraiieHreM CIeKTpa CTHICH yuyeOHOU NeATeNTbHOCTH 3a CUET COIJIACOBAHMS C Be-
TYIIAMHA JeATeIbHOCTHBIMUA XapaKTEPUCTHKAMU BEIOPAHHOW CIIEITUATLHOCTH.

[TpodunbHas cocTaBmstomas OTpakaeTcs B TpeOOBAHUAX K MOJATOTOBKE 00yJaronux-
Csl B 4aCTH:

oOmIelt cucTeMbl 3HaHWM: COAepIKaTeIbHbIC MPHUMEPHI HCITOJIB30BAaHUS MaTeMaTHYC-

CKHX UJEH ¥ METOJ0B B TPO(ECCHOHATBLHOM NEeITeTbHOCTH;



YMEHUH: pa3andne B ypOBHE TPEOOBAHUH K CIOKHOCTH MPUMEHSIEMBIX aITOPUTMOB;

MPAKTUYECKOTO MUCTOIB30BAHUS MPUOOPETEHHBIX 3HAHUNA U YMEHUIN: UHIMBUIYaTbHO-
ro y4eOHOro OmNbITa B MOCTPOCHUM MaTEMAaTUYECKUX MOJIeNICH, BBIIIOJIHEHUU HCCIEeA0Ba-
TEJIbCKUX POEKTOB.

Takum 006pazom, peanuszalus coAepKaHusi yueOHOTo peIMeTa OPUSHTUPYET Ha MPUOPH-
TETHYIO POJIb MPOIIECCYATbHBIX XapaKTEPUCTUK YUEOHOM pabOThl, 3aBUCAIIUX OT MPOQUIIS
npodeccuonanbHoro oopazoanus 08.02.14 «Ikcmiryoranus u 00CaTy;KMBaHHe MHOT0-
KBAPTHPHOIO I0MAa,

MOJIyYEHUS OTIBITA UCTIONB30BAHUS MATEMATHKHU B COJIEPIKATENbHBIX U TPO(HECCHOHATEHO
3HAYUMBIX CHTYAIUAX IO CPAaBHEHHIO C ()OPMaTIbHO-YPOBHEBBIMU PE3yJIbTATUBHBIMU XapaK-
TEPUCTUKAMH O0yUYEHHUS.

Coneprkanne yaeOHOTO TIpeaMeTa pa3padOoTaHO B COOTBETCTBHU COCHOBHBIMH COJCP-

KATEIbHBIMU JTUHUSMU 00YUYEHUSI MaTEMAaTUKE:

anreOpanyeckasi JUHUS, BKJIIOYAIONIAs CUCTEMAaTU3AIMI0 CBEJACHUN OYMClIaxX; U3yde-
HUE HOBBIX U 0000IIICHUE paHEee U3YUYEHHBIX OINepaluii (BO3BEICHUEB CTEIECHb, U3BIICUCHHE
KOpHS, Torapu(MUpOBaHUE, CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC U OOpaTHBIC K HUM); U3Y-
YEHHE HOBBIX BHUJIOB YMCJIOBBIX BBIpAXEHUU HU(POPMYJ; COBEPIICHCTBOBAHUE MPAKTUUECKUX
HABBIKOB U BBIUYMCIUTEIBHON KYJIbTYPHI, PACIIMPEHUE U COBEPIIEHCTBOBAHUE anredpanye-
CKOTO amnrmapara, cOpMUPOBAHHOTO B OCHOBHOM IIIKOJIE, M €r0 MPUMEHEHHE K PEIICHUI0 Ma-
TeMaTUYECKUX U MPUKIIAIHBIX 3a]1a4;

TEOPETUKO-(PYHKITMOHAIIbHASI JTUHUS, BKJIOUYAIOIIAs CUCTEMATU3AIMI0 M PaCIIUPEHUE
CBEJICHUI 0 (PYHKIMSIX, COBEPILICHCTBOBAHUE rpa)UueCKUX YMEHUH;

3HAKOMCTBO C OCHOBHBIMU HJIESIMH M METOJIaMH MaTEMaTHUYE€CKOTO aHaju3a BoObeMe,
MO3BOJISIIOIIEM MCCIIE0BATh AJIEMEHTapHbIe (DYHKIIMA U PEIIaTh MPOCTEHIIINE TeoMeTprYe-
ckue, GU3NYECKUE U IPyTUe NPUKIaIHbIC 3aa4u;

JIMHUSI YPABHEHUN W HEPABEHCTB, OCHOBAHHAS HA MOCTPOCHUM MUCCIEIOBAHUMU MaTe-
MAaTHYECKHUX MOJICJICH, TepeceKaromascs ¢ aareOpandecKoil HTEOpEeTHKO-()YHKITMOHATILHON
JUHUSIMU ¥ BKIIIOYAIOIAs Pa3BUTHE HMCOBEPIICHCTBOBAHUE TEXHUKHU alreOpanyecKux IMpe-
oOpa3oBaHMii IJIs1 pelieHUsTypaBHEHUH, HEPABEHCTB M CUCTEM; (POPMUPOBAHUE CTIOCOOHOCTH
CTPOUTh HCCIIEIOBATh MPOCTEHIINE MAaTeMaTUYECKUE MOJEIU TMPU PEIICHUM MPHUKIIATHBIX
3a/1a4, 3a/1a4 U3 CMEKHbBIX U CHEIUAIbHBIX JUCIUILINH;

reoOMETPUYECKasl JIMHUS, BKIIIOUAIOIAsl HATJISAHbIE MPEICTABICHUS O MPOCTPAHCTBEH-

HbIX (UTypax U U3y4YEHHE UX CBOWCTB, (POPMUPOBAHHUE U PA3BUTHE MPOCTPAHCTBEHHOT'O BO-



oOpakeHus1, pa3BUTHE CIIOCOOOB T€OMETPUUYECKUX U3MEPEHHM, KOOPIANHATHOTO U BEKTOPHO-
ro METOJIOB JIJIsl pELIEHHs] MATEMAaTUYECKUX U IPUKIIAAHBIX 3a/1a4;

CTOXaCTUYECKas JIMHUS, OCHOBAHHAs HAa Pa3BUTHM KOMOMHATOPHBIX YMEHHUH, Ipel-
CTaBJIEHUH O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY’KAIOIIEro MUPA.

B nnanax nporpaMMmel yueOHBIM MaTepuai NPEACTaBIIEH B (OpME YEpEAYIOLIETOCs pa3Bep-
THIBaHUSI OCHOBHBIX COJIEP KATEIbHBIX JIMHUH (anreOpanyeckoil, TeOpeTUKo-
(YHKIIMOHAJIBHOW, YPaBHEHUI U HEPABEHCTB, TEOMETPUUECKOM, CTOXACTUYECKOM ), UTO MO3-
BOJIIET TMOKO UCHOJIb30BaTh UX PACIIOIOKEHUE U B3aUMOCBS3b, COCTABIIATH Pa00OUNil KaJIeH-
JApHBIH MJ1aH, MO-pa3HOMY Yepeays yueOHbIe TeMBbI (TJIaBbl ydeOHUKA), yYUTHIBAs MIPO(PUITH
npogeccuoHalbHOro 00pa3oBaHus, cleuuKy ocsanBaeMoi cneruansHocTi CI1IO
08.02.14 «IkcmiryoTanusi M 06CIy:KMBaHHE MHOTOKBAPTHPHOI0 I0MaY, TITyOUHYy U3y4e-
HUS MaTepuaia, ypoBeHb MOATOTOBKH CTYICHTOB MO IIPEIMETY.

N3yuenune oOuieobpazoBaTenbHOro ydeOHoro mpeamera «MaTemaTuka»3aBepliaeTcs

MOJIBEJICHUEM UTOTOB B (popMe dK3aMeHa B paMKax MPOMEXKYTOYHON aTTECTAIlH CTYJICHTOB
B mporiecce ocBoeHust ocHoBHOM OITOII CIIO ¢ momydenuem cpennero oodmero odpasona-

aus (ITTIKPC).

3. MECTO YYEBHOI'O IPEJMETA B YYEBHOM IIJIAHE

VY4eOnbii npeamer «MareMaTukay SBISETCA YYEOHBIM MPEAMETOM O0A3aTeNIbHOU
npeaMetTHor oonactu «Martematuka u uHdopmarukay OI'OC cpennero odirero oOpazoBa-
HUSL.

B npodeccronanbHbIXx 00pa30BaTENbHBIX OPTaHM3ALUAX, PEATU3YIOIUX 00pa3oBa-
TEJBHYIO IpOrpamMmy cpeaHero ooimero oopaszoBanus B npeaenax ocsoenust OIIOIT CIIO na
6a3e ocHOBHOTro 00I1Iero oOpazoBanus, yueOHbIN MpeaMeT «MareMaTukay u3ydaercs B 00-
nieo0pazoBarenbHOM Hukie yuyeoHoro miada OINOIT CITO na 6a3e ocHOBHOro 001iero oo-
pa3oBaHus C MOJydeHHeM cpeaHero odmiero oopasosanus (ITITKPC).

B yueOnbix mnanax IIITKPC yueOHbIil npeamer «MaremaTnka» BXOJUT B COCTaB 00-
X 00111e00pa30BaTEeNbHBIX YUEOHBIX TUCIUIIINH, POPMUPYEMBIX U3 00S3aTEIbHBIX MPE/I-
MeTHbIX obnacteit ®I'OC cpennero obmero oopazosanus, cnenuanbHocteir CIIO cooTBert-

CTBYIOIIIETO TTpodusi podheCcCUOHATTLHOTO 00pa30BaHUsI.

4. IJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITIPEJMETA
OcBoenue conepxaHusi yueOHoro npenmMera «MaTtemaTuka» 00eCleuynBaeT JOCTHKE-
HUE CTYJIEHTaMHU CIEAYIOIINUX PEe3yJIbTaTOB:

JIUYHOCHIHbIX.,



c(hOpMHUPOBAHHOCTH TIPEICTABIICHUI O MAaTEMAaTUKE KaK YHHUBEPCATIHEHOM SI3bIKE HAYKH,
CpPEICTBE MOJICTIUPOBAHUSA SIBICHUH U MIPOLECCOB, UAEIX U METOJAX MATEMATUKU;

MOHMMAaHUE 3HAYMMOCTH MAaTeMAaTUKH I HayYHO-TEXHHUYECKOTO mporpecca, chop-
MHPOBAaHHOCThH OTHOIIEHHUS K MaTEeMaTHKE KaK K 9acTHU OOIIeUeIOBEYECKON KYIbTyphI Yepe3
3HAKOMCTBO C MCTOPUEN pPAa3BUTUA MaTEMaTUKH, SBOJIIOIUEN MaTeMaTUUECKUX UJICH;

pPa3BUTHE JIOTHYECKOTO MBINIJICHUS, TPOCTPAHCTBEHHOTO BOOOpaXEHUS, aITOPUTMH-
YECKOU KYyJIbTYPhI, KpUTUYHOCTH MBIIIUICHUSI HA YPOBHE, HEOOXOAUMOM JjIsl Oy IyIIeH mpo-
(hecCHOHAIBPHOM IESITEIFHOCTH, IS MPOAOJKEHHS 00pa30oBaHUs U caMO00pa30BaHus;

OBJIaJICHUE MAaTEMAaTUUYECKUMHU 3HAHUSIMU U YMEHUSIMU, HEOOXOAUMBIMU B MOBCEIHEB-
HOM KWU3HU, JIJI1 OCBOCHHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX JUCIMIUIMH U JUCIHUIUIAH TIPO-
(heccoHAIBLHOTO LUKIIA, JJISI TTOJTydeHUus: oOpa3oBaHus B 00J1acTsIX, HE TPEOYIOIUX yTiyo-
JICHHON MaTeMaTU4YECKOM IOJATOTOBKH;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCIIE caMO00pa3oBaHHUI0, Ha MPo-
TSDKCHUU BCEH KU3HU; CO3HATEIBLHOE OTHOIICHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIIO-
BHIO YCIIEITHOM ITpodeCcCHOHaIbHON U 00IIECTBEHHON JeATeIbHOCTH,

TOTOBHOCTh M CHOCOOHOCTH K CAMOCTOSITEJIbHOM TBOPUECKON M OTBETCTBEHHOU Jesi-
TEJIHbHOCTH,

TOTOBHOCTh K KOJUIGKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHHKAMHU B 0Opa3oBa-
TEJIbHOU, OOIIECTBEHHO MOJIE3HOM, YueOHO-UCCIE0BATEIbCKOM, MPOSKTHON U JAPYTUX BUIAX
JESATEIbHOCTH;

OTHOIIICHHE K MPO(PEeCCHOHATBLHON NESITEIPHOCTH KaK BO3MOKHOCTH y4acTHs B pellle-
HUU JIMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAITMOHAIBHBIX MPOOJIEM;

Memanpedmemubtx:
YMCHHUC CaMOCTOATCIBbHO OIPCACIIATE OCIIN ACATCIBHOCTHU M COCTABJIATH INIAHBI ACA-

TEJILHOCTH; CaMOCTOATENIBHO OCYILECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JEATEIIb-
HOCTB; HCMOJIb30BAaTh BCE BO3MOYKHBIE PECYPCHI ISl NOCTHKEHHUS NOCTABICHHBIX LENEH U
peanu3anuy 1JIaHOB JAEATEIbHOCTH;

BBIOMPATH YCIEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYALIUSIX;

yMEHUE NPOAYKTUBHO OOIIATHCS U B3aUMOJICUCTBOBATh B MPOLIECCE COBMECTHOM Jies-
TEIbHOCTH, YYUTHIBATH MO3HUIMU JIPYTUX YYACTHHUKOB JEATEIbHOCTH, 3((EKTUBHO paspe-

maTh KOH(QIUKTHI;
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BJIa/ICHHE HaBBIKAMH MO3HABATEIbHOU, YYEOHO-UCCIIEOBATENBCKON U MPOCKTHOM Jie-
ATEIbHOCTH, HAaBBIKAMU pa3peLICHUs] MPOOJIEM; CIIOCOOHOCTh M I'OTOBHOCTHh K CamMOCTOS-
TEJIbHOMY MOUCKY METOJOB PELICHUs NMPAKTUYECKUX 3a]a4, IPUMEHEHUIO PA3JINYHBIX METO-
JIOB ITIO3HAHUS,

TOTOBHOCTh M CIIOCOOHOCTHh K CaMOCTOSITEJIBHON HH(OPMAalOHHO-II03HABATEIbHON
JESITeIbHOCTH, BKJIIOUasi yMEHHE OPUEHTUPOBATHCS B PA3NIUYHBIX HCTOYHUKAX MH(POPMAIUH,
KPUTHUYECKU OLEHUBATh M MHTEPIPETUPOBATH MH(POPMALUIO, MOJYyYAaEMYI0 M3 pa3iIMuYHbIX
HUCTOYHUKOB;

BJIAJICHUE SA3BIKOBBIMU CPEICTBAMU: YMEHHE SICHO, JJOTMYHO M TOYHO H3Jararb CBOIO
TOYKY 3PEHMS, HCIIOJIb30BATh a/ICKBATHBIC S3BIKOBBIE CPEICTBA;

BJIaJICHUE HAaBBIKAMH MTO3HABATEIbHON pe(IeKCHH KaK OCO3HAHUSI COBEPILIAEMBIX ACi-
CTBHUM M MBICIUTENBHBIX MPOLIECCOB, NX PE3YJbTATOB U OCHOBAHHI, T'PAHUL] CBOETO 3HAHUSA U
HE3HAHUs, HOBBIX IT03HABATEIIBHBIX 3a7a4 U CPEACTB U1 UX TOCTUKEHHUS;

LEJIEYCTPEMIIEHHOCTh B IMOMCKAX W NPHUHITHH PELIEHUH, COOOPa3UTEIbHOCTh U UHTY-
WIS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJCTABIECHUMN; CIIOCOOHOCTh BOCIIPUHUMATh Kpaco-
Ty ¥ TAPMOHMIO MHPA;

npeoMemHuIX:

c()OPMUPOBAHHOCTh MPEICTABICHUI O MaTeMaTUKE KaK 4aCTH MUPOBOMKYIBTYpPHI U
MECTe€ MAaTeMAaTHKU B COBPEMEHHOMN IMBUIIU3ALMH, CIIOCOOAXOMUCAHUS SBJICHUN PEaIbHOro
MHpa Ha MATEMATUYECKOM SI3BIKE;

c()OPMUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHYECKUX MOHATHUIX KaKBaXKHEHIIUX
MAaTeMaTUYECKUX MOJEIAX, MO3BOJSIOMIMX ONMUCHIBATh U U3ydaTbpa3HbIC MPOLIECCHI U SIBJIE-
HUsl; TOHUMAHHAE BO3MOXXHOCTH aKCUOMATUYECKOTOIIOCTPOCHUSI MAaTEMATUYECKUX TEOPUH;

BJIaJICHHE METOJAMM JOKA3aTEJIbCTB U AJITOPUTMOB PELICHUS, YMEHUE UXIPUMEHSTD,
IIPOBOAMUTH JOKA3aTENbHBIE PACCYKICHHS B XO/I€ PELICHUS 3a/1a4;

BJIAJCHUE CTAaHIAPTHBIMU IPUEMaMH PEIIEHUS PalUOHAIBHBIX HWHUPPALMOHAIBHBIX,
MTOKA3aTEJIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUIN HEPABEHCTB, UX CUCTEM;

WCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOIPAMM, BTOM YMCIIE Ui ITOMCKA IYTH
pEeLIeHNs U WLTIOCTPALIUHU PELIEHUS YPABHEHU UHEPABEHCTB;

c(hOpPMHUPOBAHHOCTh MPEACTABICHUI 00 OCHOBHBIX MOHATHSIX MaT€MaTUYECKOro aHa-

JIn3a U UX CBOﬁCTBaX, BJIAJICHUC YMCHUCM XapPaKTCPU30BATH IMMOBCACHHUC (bYHI(LII/If/'I, HCIIOJIb-
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30BaHME MOJTYYEHHBIX 3HAHUH JJIsT OTIMCAHUS U aHAJIN3a PEATbHBIX 3aBUCUMOCTEH;

BJIQJICHUE OCHOBHBIMH IMOHSATHUSIMH O IUIOCKUX M MPOCTPAHCTBEHHBIX TCOMETPUUYECKHUX
¢durypax, uX OCHOBHBIX CBOWCTBaX; CPOPMUPOBAHHOCTh YMEHHS PACIIO3HABATh TEOMETpHYE-
ckre GUTyphl Ha YepTeKaxX, MOACISIX U B peaIbHOM MHUPE; TPUMEHEHNE N3yYEeHHBIX CBOWCTB
TCOMETPUYCCKUX PUTYp U POpMYII I peIICHUS TEOMETPUUCCKUX 3a/1ad M 3aJ1a4 C TPAKTH-
YECKUM COJCPIKAHUEM;

c(hOpPMHPOBAHHOCTh TPEJICTABIICHUH O MPOIECCaX M SBIICHUAX, MMECIOIIUX BEPOST-
HOCTHBIN XapaKTep, CTATUCTUYCCKUX 3aKOHOMEPHOCTSX B PCAIbHOM MHUPE, OCHOBHBIX ITOHSI-
THSX DJIEMEHTAPHON TEOPUH BEPOSTHOCTEH; YMEHHM HAXOJIWUTh W OIICHUBATh BEPOSTHOCTHU
HACTYIUICHUS COOBITHH B MPOCTCHINMX MPAKTHYCCKUX CUTYAIUSX W OCHOBHBIC XapaKTepH-
CTUKH CITyYalHBIX BEIMUWH;

BJIJICHUE HABBIKAMH HMCIIOJIb30BAaHUS TOTOBBIX KOMITBIOTEPHBIX MTPOTpaMM TIPH PeIIie-
HUHU 3a7a4,

U JIONIOJTHUTETbHO OTPAKATH.

1) chopMHUPOBAHHOCTh IPEACTABICHHI O HEOOXOAUMOCTH JI0Ka3aTelbCTB MPH 000C-
HOBAaHWW MAaTeMAaTHYECKUX YTBEPKIACHUN M POJIM aKCHOMATHKH B TIPOBEJICHHUH IS TyKTHBHBIX
pacCyKJIeHUN;

2) c(hOpMHUPOBAHHOCTh MOHATUHHOrO aIapara o OCHOBHBIM pasjeliaM Kypca Mare-
MaTHKH; 3HAaHUH OCHOBHBIX TeopeM, (DOPMYJT U YMEHHS UX NMPUMEHATH, YMCHUS JTOKA3bIBATh
TEOPEMBI M HAXOJIUTh HECTAaHJAPTHBIC CIIOCOOBI PEIICHUS 3a/1a4;

3) chopMHPOBAaHHOCTH YMEHHI MOJICIMPOBATh PeaabHbIe CUTYAIlUH, UCCIIEAOBATh 110~
CTPOEHHBIE MOJICTTH, HHTEPIIPETUPOBATH IMOTYUEHHBIN pe3ysIbTaT;

4) chopMHPOBAHHOCTh MPEACTABICHHH 00 OCHOBHBIX IMOHATHAX MATEMAaTHYCCKOTO
aHaJM3a M WX CBOWCTBAaX, BIAJCHUE YMEHHEM XapaKTepHU30BaTh MOBEICHUE (HYHKIIMHA, WC-
MOJIb30BAHUE TIOJTYICHHBIX 3HAHWH JJIS OTIMCAHMSI M aHAJTN3a PeabHBIX 3aBUCIMOCTEH;

5) BnazieHHe YMEHHUSIMHU COCTABICHUS BEPOSTHOCTHBIX MOJCIIEH 10 YCIOBHIO 3a1a4H U
BBIYHMCIICHHUSI BEPOSTHOCTH HACTYIUICHUS COOBITHI, B TOM YHCIIC C TPHUMCHCHHUEM (DOPMYI
KOMOWHATOPUKU U OCHOBHBIX TEOPEM TEOPUU BEPOSITHOCTEH; UCCIICAOBAHUS CITyYaliHbIX Be-

JIMYHWH 110 UX pacCIIpCaAcICHUIO.

12



5. COAEPKAHUE YYEBHOI'O ITPEJIMETA

HaumenoBanue
pa3aesioB U TeM

Conep:kanue yuyeOHOro Mmarepuasa u GopMbl OpraHu3auuu
AeSITeJIbHOCTH 00y4aroIHUXCs

Pa3gen 1. Beeaenue. PazButie noHaTHSA 0 YK CIIE

Tema 1.

BBenenue. /lelicTBUTE/ILHBIE
yucja. [Ipudan:kéHHbIE BbI-
YHCJIeHusl.

Martemaruka B HayKe, TEXHUKE, SKOHOMHUKE, HH(HOPMAITMOHHBIX TEXHOIOTH-
X ¥ IPAKTUYECKON JesiTeNbHOCTH. Llenu u 3ajaun nu3yyeHus MaTeMaTHKU
npu ocBoenunu criennanbHocTed CI1O.Ienble u pauroHaibHbIe Yncia. [ei-
CTBHUTEJbHBIC YKclia. BeINoIHEeHNEe apuMEeTHIECKUX IeHCTBUIA HAl YHCIa-
MH, COY€Tast YCTHbIE U MMCbMEHHBIE IPUEMBI.

IIpakTnueckas padora Ne 1.

IIpakTuyeckas padora Ne 2.

Brimonnenue apudmMeTnyeckux IeHCTBUNA Hal YACIIaMU, COUETast YCTHBIE U
IIMCBMEHHBIEC TPUEMBI.

Tema 2.

KommiekcHbIe Yynciia

KommiekcHble uncna u aeiictBus Hax HUMUA. Haxoxxaenne npuoamkEHHBIX
3Ha4YeHUH BeJIMYMH. BepHble 1 3Hauamume uudpsl B NPUOIMIKEHHBIX BBIUKC-

JICHUAX.

IIpakTuuyeckas padora Ne 3.

IIpakTuyeckas padora Ne 4.

KomruiekcHbie uncna u [eicTBUs Haa HUMU. Haxoxaenue npuOinxEHHbIX
3HAYEHU BEJIUYMH.

Pa3ne 2. OcHOBbI TPMTOHOMETPHH

Tema 3.
Tpuronomerpunueckue pyHk-
MU JIIO0Oro yria

OcHoBHble noHATHS. Pagnannas mepa yria. BpamarensHoe nBmxenue. Cu-
HYC, KOCUHYC, TAHI'€HC Y KOTAaHT'€HC YKCiIa. POpMyIMpPOBAaHUE ONPEICICHUN
TPUTOHOMETPUUECKUX PYHKIUH ISl YTJIOB TOBOPOTA M OCTPBIX YTIIOB MPSIMO-
YTOJIFHOT'O TPEYTOJIbHUKA U OOBSICHEHHE MX B3aMMOCBSI3H

Tema 4.

®opMyJIbl TPUTOHOMETPHH.
IIpeoOpa3oBaHue TPUTOHO-
MEeTPHYEeCKNX BbIPA:KeHUI

[IpuMeHEeHHEe OCHOBHBIX TPUTOHOMETPHUYECKUX TOKIECTB Ul BBIYHUCICHUS
3Ha4eHUN TPUTOHOMETPHUECKUX (DYHKIMHA MO OJHOM M3 HuX. M3ydyeHue oc-
HOBHBIX (DOPMYJT TPUTOHOMETPHH: (POPMYIIBI CIIOKEHUS, YABOCHUS, TPeoo-
pa3oBaHUsl CYMMbl TPUTOHOMETPUYECKUX (YHKUUI B IPOU3BEJCHHUE U IIPO-
W3BEJCHUSA B CYMMY M NPHUMEHEHHUE NPHU BBIYMCICHUM 3HAYEHUS TPUTOHO-
METPUYECKOTO BBIPAKECHUS U YIIPOLLEHHUS €TO0.

O3HaKOMJIEHHE CO CBOWCTBaMU CUMMETPUU TOUYEK HA €IMHUYHON OKPYKHO-
CTH U IPUMEHEHHUE UX JUIs BbIBOJA (hopMyll IpuBeeHUs

IIpakTuuyeckas padora Ne 5
OcHOBHBIE TPUTOHOMCTPHUYCCKUEC TOKIACCTBA

IIpakTuyeckas padora Ne 6
®opmyIbl cI0KeHHs, YABOCHHUS U TOJIOBUHHOTO yTiia

IIpakTnueckas padora Ne 7
Tpuronomerpuueckre BoIpaKeHHUs.

IMnakTnyeckas naGora Ne 8
[IpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUI

Tema 5.
DYyHKINH, UX CBOHCTBA U
rpaduxn

Oynkiun. Ob6nacTe onpeaenaeHus U MHOXKeCTBO 3HaueHui. I'paduk ¢yHK-
. CBoiicTBa ()YHKIMIA: MOHOTOHHOCTH, YETHOCTh U HEUETHOCTb, IEPHO-
JTMYHOCTh, OTPAaHUYEHHOCTh. [IpOMEXYTKHM BO3pacTaHUs W yOBIBaHUS,
HauOoJplllee W HAaUMEHbLIee 3HAYCHMs, TOYKHU IKCTpeMyMa (JIOKAIbHOTO
MakCUMyMa W MHUHUMYMa). [Ipumepsl (yHKIMOHATBHBIX 3aBUCHMOCTEH B
peanbHBIX Tporeccax U siBneHusx.[Ipeobpa3oBanus rpadukoB: mapasienb-
HBIA TEPEHOC, CUMMETPHS, OTHOCHUTEIFHO OCeH KOOPIMHAT U CHMMETPHS
OTHOCHUTEJIbHO Hayajia KOOPJMHAT, CAMMETPHUsI OTHOCUTEIIBHO MPSMOH y = X,
pacTsDKeHHE M ckKaThe BIOJIb Ocel KOOpAUHAT. TpuronomeTpuyeckue QpyHk-
LIUU, UX CBOMCTBA U TpaduKH, NepHOJUUYHOCTH,0CHOBHOM niepuos. B3anmuo
obpatubie pyHKIEH. O0NacTh OmpeeneHus no0JIacTh 3HaYEeHUH OO0paTHOU
¢ynkuuun. I'papux obparnoit ¢ynkumu.Haxoxnenue ¢yHkuuu, oOpatHoOH
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HanmenoBanue
pa3iesioB U TeM

Coaep:xanue yueOHOro Marepuasia u GopMbl OpraHu3anuu
AeATeTbHOCTH 00yYaloUXCs

AHHOM.

IlpakTnyeckas padora Ne 9.
IIpakTuyeckasi pa6ora Ne 10
OcHoBHbIE cBOWCTBA (hYHKIUH

IlpakTnueckas padora Ne 11.
IIpakTuyeckas padora Ne 12
[TocTpocnue rpa£m<013 TPUTOHOMETPUYECKUX (PYHKLUH.

IIpakTnyeckas padora Ne 13.
TInakTnueckas nabora Ne 14

BrinonHenue npeodpa3zoBanus rpaduKkoB

Tema 6.
Tpuronomerpunueckue pyHk-
MM YHCJI0BOI0 apryMeHTa

Tpuronomerpuyeckre GyHKIUU YUCIOBOIO apryMeHTa, 3HaKHU, 3HAUCHUs
(GyHKIMN HEKOTOPBIX YIioB. M300paxkeHne AeHCTBUTENbHBIX YHCET TOUKa-
MU €IMHUYHOU OKpYyx)HOCTU.DopMyIibl npuBeaeHUs. APKCUHYC, apKKOCH-
HYC, aDKTaHT'€HC, APKKOTAHI'€HC YUCIIA.

IIpakTnueckas padora Neld.
IIpakTnuyeckas padora Ne 16

IIpakTuyeckas padora Ne 17.
Tpuronomerpuieckne GyHKINU YUCIOBOTO apTyMEHTA.

IIpakTuuyeckas padora Ne 18

IpakTuyeckasi padora Ne 19.
IIpaxkrnuyeckas padora Ne20

DopMyIIbl TPUBEIECHUS

Tema 7.
Tpuronomerpuyeckue ypas-
HEHMs, HepaBeHCTBA U CH-
cTeMbl ypaBHeHMil

Pemenue no ¢opmynaMm M TPUTOHOMETPUYECKOMY KPYTyNpOCTEHIIUX TpH-
TOHOMETPUYECKHX YypaBHeHUl.[IpuMeHeHre OOIMX METOJO0B peIIeHUs
ypaBHEHMH (IIpUBEICHHE KIMHEHHOMY, KBaJpaTHOMY, METOJ Pa3JIOKEHUs
Ha MHOXXWTEJHU,3aMEHbl TEPEMEHHOW) MpU pPEIIEHUH TPUTOHOMETpUYE-
CKHXYpaBHEHHI. YMEHUE OTMEUaTh Ha KPYre peUICHMs IMPOCTEUIUXTPUTO-
HOMETPUYECKUX HEPABEHCTB. PelleHne HEpaBeHCTB U CUCTEM HEPABEHCTB C
IPUMEHEHUEMPA3JINYHbIX CLIOCOOOB.

IIpakTHyeckasi padora Ne 21,
PemreHne TpUroHOMETPUYECKUX YPAaBHEHHUN

IIpakTuuyeckas padora Ne 22
PemeHre TpUrOHOMETPUYECKHX HEPABEHCTB

IIpakTuyeckas padora Ne 23
IIpakTuyeckas padora Ne 24

Pemenune cucrem TPUTOHOMCTPHYICCKUX ypaBHeHI/Iﬁ 1 HCPABCHCTB

Pa3nea 3. IlpsiMmble M JIOCKOCTH B MPOCTPAHCTBE

Tema 8.
AKCHOMBI CTepeoMeTpHuH

B3aumHoe pacnonoskeHue IByX NMpsSMBIX B IpocTpaHcTBe. [Ipu3Haku B3anM-
HOTO PaclojOXeHUs MpsAMbIX. B3auMHOE pacnosyio;keHue NpsiMou U MJI0CKO-
CTH.AKCHUOMBI CTEPEOMETPUHU

Tema 9.
HapaJIJICJII)HOCTL l'[pﬂMI)IX nu
IJIOCKOCTE B MPOCTPAHCTBE

[TapannenbHOCTh NPSAMOM U IIIOCKOCTU. B3auMHOE pacrnoiokeHHe MI0CKO-
crer B npocTpaHcTBe. [lapamienbHocTh TiockocTel. [lapannensHoe mpoek-
TupoBanue. M3o00paxkeHne npoCcTpaHCTBEHHBIX QUTYD.

IIpakTnuyeckas padora Ne25.
IIpakTnuyeckas padora Ne 26

[TapamienbHOCTH NPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE

Tema 10.
IepneHAUKYJIAPHOCTH MPSI-
MBIX U IUIOCKOCTei B MPo-
CTPaHCTBe

[lepnenukynsipHOCTH NpsAMBIX. IlepreHAMKyIIpHOCTD IPSIMOMN U INIOCKO-
ctu. TeopeMsbl 0 IPAMBIX, EPIEHAUKYISIPHBIX IUNIOCKOCTH. [lepnenaukyisp
1 HakJoHHas. Teopema o Tpex nepneHaukyspax. [lepneHauKynsipHOCTb
JIBYX IJIOCKOCTEMN

[Ipu3Haky u cBOMCTBA NapaJIEIbHBIX U NEPIEHIUKYIAPHBIX INIOCKOCTEH.

IIpakTuuyeckas padora Ne 27.
IpakTuyeckas padora Ne 28

HCpHeH,Z[I/IKy'J]ﬂpHOCTB MMPAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBC
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Pasznen 4. KoopanHaThbl M BEKTOPBI

Tema 11.
KoopaunaTtsl B ipocTpan-
cTBe

[IpsiMmoyronpHas (IekapToBa) CUCTEMA KOOPJAUHAT B IIpocTpaHcTBe. Dopmy-
Jla pacCTOSIHUSL MEXAY JBYMsI TOYKaMH, KOOPAMHATHI CEPEAUHBI OTpE3Ka.
I'eomeTpuueckue npeoOpa3oBaHus MPOCTPAHCTBA: MapalIeIbHBIA MTEPEHOC,
CUMMETpPHSI OTHOCHUTEIBHO TUIOCKOCTH, MOJI00ME, ABMIKEHUE. YTOI MEKIY-
HPSMBIMU. YTOJI MEKIY IPSIMOU U INIOCKOCTBIO. YTOJI MEKAY IUIOCKOCTAMM.
[nomaas OpTOroHaIbHON MPOSKIUH.

IpakTuyeckasi padora Ne 29.
IIpakTuyeckasi padora Ne 30

Meroa KOOpAMHAT B TPOCTPAHCTBE

IpakTuyeckasi padora Ne 31.
IIpakTuyeckasi pa6ora Ne 32

["'eomeTpuyeckre npeoOpa3oBaHus IPOCTPAHCTBA: TAPAUICIBHBIN IEPEHOC

IpakTuyeckasi padora Ne 33.
IIpakTuyeckasi padora Ne 34

I'eomeTpuueckue npeodpazoBaHusi IPOCTPAHCTBA: CUMMETPHUS OTHOCUTEIb-
HO IJIOCKOCTH

Tema 12.
Bexropsl B mpocTpaHcTBe

Bexropsl. Koopaunatel Bekropa. Moayibe BekTopa. PaBeHCTBO BEKTOPOB.
CrnosxeHue BEKTOPOB. Y MHOXKEHHME BEKTOpA Ha 4uciio. Pa3iioxkeHne BekTopa
10 HAINpaBJICHUSIM. YTOJI MexAy BekTopaMu. CKalsipHOE IPOU3BE/IEHUE BEK-
TOPOB. YpaBHEHHUs cepbl, INIOCKOCTH U MPSIMOIL.

IpakTuyeckas padora Ne 35
IIpakTuyeckas padora Ne 36

Crnoxenue BCKTOPOB.

IIpakTnyeckas padora Ne 37.
IIpakTuyeckas padora Ne 38

YMHOXKEHHE BCKTOpaA HAa YHCJIO.

IpakTuyeckas padora Ne 39
IIpakTuyeckas padora Ne 40

Paznoxenue BCKTOpaA I10 HAITPABJICHHUAM.

Pasnea 5. Hauana MaTeMaTH4YeCKOI0 aHAJIN3A

Tema 13
IIpenesn nociie0BaTENBHOCTH.

Crioco0b1 3aJIaHKS U CBOMCTBA YHCJIOBBIX ITOCIEA0BaTeNbHOCTEH. [loHsaTHE
onpeaciic mocCiICJ0BaTCIbHOCTH. CYI_I_IGCTBOBB.HI/IC npeaciia MOHOTOHHOM-
OFpaHquHHOﬁ MMOCJICA0BATCIBHOCTU. CYMMI/IPOBEIHI/IC IMOCJICA0BATCIBHO-
creii.beckoneuHo Y6BIBaIOH_[aH TCOMETPHUYICCKA MPOTPECCHUA U €€ CyMMa.

Tema 14
[IpousBoanas u €€ npumeHe-
HHUC

[lonsiTe o mnpous3BogHONW (YHKIMH, €€ TeOMETPUYECKH u Qusnue-
CKUICMBICI. YpaBHEHHE KacaTenbHOH K rpaduky ¢yHkuuu. [IpousBoaHsie
CYMMBI,pPa3HOCTH, MPOU3BEEHUs, YacTHbIEe. [Ipon3BO/IHbIE OCHOBHBIX 3Jle-
MeHTapHbIXPYHKIMH. [IpuMeHeHre MpOU3BOAHONW K MCCIEJOBAHUIO (DYHK-
uuii U noctpoeHurorpapukoB. HaxoxxneHne HamOOJIbIIEr0, HAMMEHbBIIETO
3HA4YEeHHUsI UDKCTPEMAJIbHBIX 3HAYEHUH (YHKIUH.

[Ipumeps! Kcmonb30BaHUs MPOU3BOJHON U HAXOXKJIEHUS HaWJIydllerope-
LIEHWs B NPHUKJIAJHBIX 3a7adax. Bropas nmpousBoaHas, €€ reoMeTpu4ecKuil
ndusnuecknii cMbici. HaxoxpaeHue CKOpOCTH sl MpoIecca, 3aJaHHOTO
¢dbopmyoitu rpadukom.

IIpakTnueckas padora Ne 41.
IIpakTnyeckas padora Ne 42

[Ipown3BoiHas CI0KHON (QYHKIIMH

IIpakTuuyeckas padora Ne 43.
IIpakTnueckas padora Ne 44

Briuucnenune npousBoaHon

15




HanmenoBanue
pa3iesioB U TeM

Coaep:xanue yueOHOro Marepuasia u GopMbl OpraHu3anuu
AeATeTbHOCTH 00yYaloUXCs

IpakTuyeckasi padora Ne 45,
IIpakTuyeckasi pa6ora Ne 46
HaXO)KI[CHI/Ie TOYCK MAaKCMUMyMad U MUHUMYMa

Tema 15
[TepBooOpasHast u HHTETPa

Wuterpan u nepBooOpaznas. [I[pumenenue onpeaeaeHHoro nHTerpaia Juis-
HaXOXJICHUS TUIOLIAIA KpUBOJIMHEHHON Tpanenuu. @opmyna Herotona —
Jleiionuna. [Ipumepsl npuMeHEeHUs: UHTErpaia B PU3UKE U TEOMETPHUH.

IIpakTuyeckasi pa6ora Ne 47
IIpakTuyeckasi pa6ora Ne 48

HaxoxxaeHne nepBooOpa3HbIX pa3aInyHbIX (YHKITHIA

IIpakTuuyeckas padora Ne 49
IIpakTuyeckas padora Ne 50

Brrunciienue miomaan KpuBOJWHEHHOMN Tpanenuu

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

IlepBoobOpasHas u uHTEerpal

Pa3znen 6. Kopuu, crenenu u Jjorapupmsl

Tema 16

Kopens n — oii crenenu. Cre-
MICHb C PAIlOHAIBHBIM MTOKa3a-
TENeM.

KopHu HaTypanbHOW CTENEHU U3 YNCIAa U UX CBOMCTBA. Brluncienue ucpas-
HeHue KopHeil. Boimonmnenue pacuetoB ¢ paaukaitamu. CreneHu cparuo-
HaJIbHBIMU ITIOKA3aTeNIsIMU, UX CcBoOWcTBAa. HaxoxIeHue 3HaueHui creneHen
CpallMOHAJIbHBIMH ITOKA3aTCJIsIMU.

IIpakTnyeckas padora Ne 54.
IIpakTnyeckas padora Ne 55
IIpakTnyeckas padora Ne 56

[IpuMeHeHne CBOWCTB KOPHEH

Tema 17
CrenenHast QyHKIHS.

CreneHn ¢ JeWCTBUTENBHBIMHU MMOKa3zaTensiMu. CBOWCTBAa CTENEHU C JIeH-
CTBUTEIBHBIM ITOKa3zareneM. CrernenHas (bYHKHI/ISI C HaTypaJbHBIM IIOKa3a-
TeseM, ee cBoiicTBa U rpaduk.lIpeodpazoBanust BeIpakeHHUH, CoAepIKaInX
creneHd. CpaBHEHUE CTENIEHEH.

IIpakTnuyeckas padora Ne 57
IIpakTnuyeckas padora Ne 58

[TpeoOpazoBanus BEIpKEHUM, COACPIKAITUX CTCTICHH.

IIpakTunyeckas padora Ne 59
IpakTuyeckas padora Ne 60

CpaBHEHHE CTEIEHEM.

Tema 18
[lokazarenbHas GyHKIHS.

IToka3zarenbHast GyHKIMS (IKCIIOHEHTA), €€ CBOICTBA U rpaduk.

IIpakTnueckas padora Ne 61
IIpakTnuyeckas padora Ne 62

[TokazarenbHast GyHKIMS

Tema 19
Jlorapudmuyeckas GyHKIU.

Jlorapudm uncina. OcHOBHOE jorapuMUUYECKOe TOXKIECTBO. JlecaTUUHBIE
uHatypaibHble Jorapudmel. [IpaBuna neiictuii ¢ norapudpmamu. Ilepexon
KHOBOMY OCHOBaHHWIO. HaxoxaeHue 3HaueHuid jorapudma mo mpou3BOJIb-
HOMYOCHOBaHUIO. Brruncienue u cpaBHeHue jorapupmos. Jlorapudmupo-
BaHWE WIOTEHUUpPOBaHUE BbIpakeHUU. Jlorapupmuueckas QyHkuus, ee
CBOMCTBa Urpa UK.

[IpeobOpazoBanne parMoOHATBHBIX, CTETICHHBIX, MOKA3aTEIbHBIX U JIOTapuQ-
MUYECKUX BBIPAKEHUN

IIpakTHyeckas padora Ne63.
IIpakTuuyeckas padora Ne 64

IIpaBuia neiicTBui ¢ Jorapupmamu
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IIpakTuyeckasi pa6ora Ne65
IIpakTuyeckasi pa6ora Ne 66

Brruncnenue u cpaBHeHHE JTOTaprupMOB

Pa3znesn 7.YpaBHeHUs1 1 HEPpABEHCTBA.

Tema 20

OcHOBHBIE TIPUEMBI pEIICHUS
CHUCTEM YypaBHEHUW. PaBHO-
CUJIBHOCTh YpaBHEHHUI, Hepa-
BEHCTB, CHCTEM.

O3HakoMIJIEHUE C MPOCTEHIITMMU CBECHUSIMH O KOPHSIXaIreOpaniuecKux
ypaBHEHUH, OHATUSMU UCCIIEAOBAHUAYPABHEHUI U CUCTEM YPaBHEHMIA.
N3yuenue Teopun paBHOCUILHOCTH YPAaBHEHUM U €€ TPUMEHEHUS.
Hcnonws3oBanue cBOMCTB ¥ rpadKoB GYHKITUN TS pEeIICHUSypaBHEHUH.
[ToBTOpEHNE OCHOBHBIX MMPUEMOB PEIICHUS CUCTEM.

Tema 21
WppanmonansHble ypaBHEHUS U
HEPABEHCTBA

Pemenne nppanoHanbHBIX ypaBHEHHH ¢ IPUMEHEHHEM BCeX ITPHUEMOB (pa3iioxe-
HUSHA MHOXXHUTEIH, BBEJICHHSI HOBBIX HEU3BECTHBIX, MOACTAHOBKHU,IPAPUISCKOTO
MeToJ1a). PerieHre uppaloHaIbHBIX CUCTEM YPaBHEHHA C IPUMEHEHUEM Pa3iny-
HBIX cioco00B.Pemenne nppamoHaIbHBIX HEPABEHCTB U CHCTEM HEPaBEHCTB C
MIPUMEHEHUEMPA3JINIHBIX CIIOCOOOB.

IIpakTnyeckas padora Ne 67
IIpakTnyeckas padora Ne 68
Penienre nppanroHanbHbIX YpPaBHEHUN U CUCTEM YpaBHEHUH

IpakTuyeckas padora Ne 69
IpakTuyeckas padora Ne70
Pemenne HUppalMOHAJIBHBIX HEPABCHCTB M CUCTCM HCPABCHCTB

Tema 22
[Toka3zaTenbHble ypaBHEHUS U
HEpaBEHCTBA

Pemenne mokaszaTenbHBIX YPaBHEHUH ¢ IPIMEHEHHEM BCEX MPHEMOB (Pa3IoKeHH-
siHA MHO>KUTEJIH, BBEICHUS HOBBIX HEN3BECTHBIX, ITOJICTAHOBKH,IpaGuIecKoro mMe-
Tona). Pemenne nmoka3aTelbHBIX CHCTEM YpaBHEHHUH C MPUMEHEHUEM PA3INIHBIX
crioco0oB.Pemmenne noka3arenbHBIX HEPABEHCTB M CHCTEM HEPABEHCTB C IPUMEHE-
HUEMPA3INYHBIX CITOCOOOB.

IIpakTnyeckas padora Ne 71
IIpakTnyeckas padora Ne 72
PenieHre mokaszatenbHbIX YPaBHEHUM U CUCTEM YPaBHEHUI

IpakTuuyeckas padora Ne 73
IIpakTnueckas padora Ne 74
Pemenne noka3ateabHBIX HEPABCHCTB Y CUCTEM HCPABCHCTB

Tema 23
Jlorapudmuueckue ypaBHeHUS
n HepaBeHCTBa

Pemenue norapudmMuiecknx ypaBHeHUH ¢ IpUMEHEHHEM BCEX MPUEMOB (pasiioxke-
HUSIHA MHOKHMTEJIN, BBEJCHUSI HOBBIX HEM3BECTHBIX, M0JCTAHOBKH,I'papUIecKOro
MeToza). Penrenue norapuMuiecKkux CUCTEM YpaBHEHUH ¢ IPUMEHEHUEM Pa3iiiy-
HBIX crtoco0OoB.Perrenue norapuMuieckux HEpaBEHCTB M CUCTEM HEPABEHCTB C
MIPUMEHEHUEMPA3IMYHBIX CIIOCOOO0B.

IIpakTnueckas padora Ne 75
IIpakTuuyeckas padora Ne 76
Penienue norapudMuiecknx ypaBHEHUH U CHCTEM ypaBHEHUH

IIpakTnueckas padora Ne 77
IIpakTuyeckas padora Ne 78
Penrenue norapudMuieckux HEpaBEHCTB M CUCTEM HEPABEHCTB

Tema 24

Hcnonb3zoBanue CBOHCTB U
rpadukoB GYHKLIMI pH peltie-
HUH ypaBHEHUI 1 HEPABEHCTB

O3zHakoMIIeHHE C OOIMMH BOIIPOCAMHU PEIIEHHUs] HEPAaBEHCTB HUCIIOIb30BaHHE
CBOHWCTB U IrpadKOB QYHKIMH NPU pelIeHUMHEPABEHCTB.

IpakTuyeckas padora Ne 79
IIpakTuuyeckas padora Ne 80
Pernrenue nppanroHaibHBIX HEPABEHCTB C MCIOIB30BaHUEM Tpaduka (HyHKIINU

Tema 25
MeTo 1 UHTEpBaAJIOB

OcHOBHEBIE MMpUCMBbI PCHICHUS HCPABCHCTB U CUCTEM HEPABCHCTB MCTOJOM UHTEP-
BaJIOB

IIpakTnuyeckas padora Ne 81
IIpakTHyeckasi padora Ne 82
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Pemenue HCPABCHCTB MCTO/IOM UHTCPBAJIOB

Tema 26
ypaBHeHI/Iﬂ nu HepaBeHCTBa,
coJieprKalre MOIyJTb

Pewienre ypaBHeHU U HEPABEHCTB, COEPKALLUX MOIYJIb

IIpakTuyeckas padora Ne 83.
IIpakTuyeckasi padora Ne 84
PemieHre ypaBHEHMI U HEPaBEHCTB, COEPKAILUX MOIYJIb

Tema 27
YpaBHEHNS U HEPABEHCTBA C
rnapaMmeTpom

Pewienre ypaBHeHM U HEPABEHCTB € IaPAMETPOM

IIpakTuyeckas padora Ne 85.
IIpakTuyeckas padora Ne 86
Pemcuue ypaBHeHI/Iﬁ 1 HCPABCHCTB C NMAapaMCTPOM

Tema 28

HpI/IMeHeHI/Ie MaTEMAaTHUYCCKUX
MCECTOAOB AJIA peHICHI/IH co;lep-
JXKaTCJIbHBIX 3ada4 W3 pasnﬂq—
HBIX 0O0JacTel HayKH W TIpaK-
TUKHU

HpI/IMeHeHI/Ie MAaTeMAaTUYCCKHUX MCTOI0B U1 PCHICHUA COACPKATCIILHBIX 3a1a4 U3
Pa3INYHBbIX obacreit HAYKU U IMPAKTHUKHU

IpakTuyeckasi padora Ne 87.
IIpakTuyeckasi pa6ora Ne 88
Pewienue conepkaTenbHbIX 3a1a4

Paznen 8..MHOrorpaHHMKH, MJIOMIAH UX MOBEPXHOCTEH U 00HEMBI

Bepuunsl, pedpa, rpanu MHOTOorpanHuKa. Pa3BepTka. MHOTOTpaHHBIE YTJIBL.

Tema 29 Boinykineie MHOrorpannuku. Teopema Didnepa. [Ipusma. Ipsimas u Hakion-
MHoOrorpaHHHKH, miomany | Has mpusMma. [IpaBunsnas npusma. [loBepxHocts npusmsl. [lapamnenenumnes.
TNIOBEPXHOCTEH  MHOrorpauu- | Ky6. [Tupamuna. [IpaBuibHas nupamuaa. [loBepXHOCTh NHpaMubL. Yce-
KOB YeHHas nupamua. Terpasap.

IIpakTuyeckasi pa6ora Ne 89

IIpakTnueckas padora Ne 90

IpakTuyeckas padora Ne 91

Briuncnenne noBepXHOCTH MHOTOIPAHHUKOB

Ceuenus ky0a, mpu3Mbl U upaMusl. [IpeacraBieHne o NpaBUIBLHBIX MHO-
Tema 30

OOBEMBI MHOTOTPAaHHHUKOB.

rorpaHHukax (TeTpasipe, Kyde, OKTadIpe, noAeKadape u ukocadape). O0b-
eM u ero usmepenue. Dopmyinel o0bemMa Kyda, MPSIMOYTOJIBLHOTO Tapasuiese-
nunena, npusmbl. @opmynsl odbema nupamuibl. Berancienne o0bEMOB
MHOTOTPaHHHUKOB.

IIpakTuuyeckas padora Ne92
Beruncienne 00MOB MHOTOTPaHHUKOB.

IpakTuyeckas padora Ne 93
IpakTuyeckas padora Ne 94

[Tnomaau moBepxHocTel U 00HEMBI MHOTOTPAHHUKOB.

Pa3nen 9.Tena Bpamenus, niiomaan UxX NoBepxHocTeil 1 00bEMBI

Tema 31
Tena BpaieHus

Hunuuap u xoHyc. YcedeHHbIH KoHyc. OCHOBaHME, BBICOTA, OOKOBAsIMO-
BEPXHOCTh, oOOpasyromas, pa3Beptka. OceBble ceueHUss M  cede-
Hus,apajuienabHble ocHoBaHMio.Illap u cdepa, ux ceuenus. KacarenpHas
TIJIOCKOCTH K cepe

Tema 32
OOBEMBI TeN BpaleHUs

®opmyna o6béMa nunuHIpa. opmynel 00bemMa koHyca. Popmyra oObema
1iapa. Beruucnenue mioniaim NnoBepXHOCTH M 00bEMOB TeJl BpallleHusl.

IIpakTnyeckas padora Ne95
IIpakTnyeckas padora Ne 96

Brruncnenne o6bEMOB Te BpallleHus

Tema 33
HJ'IOH.[aI[B HOBerHOCTI/I TCJI
BpaH.[eHI/IH

@dopMmyIibl UIOIIAN TIOBEPXHOCTEH IIIIMHpA U KOHyca. DopMyIia Mmiomaim
cdepsl.

IIpakTnuyeckas padora Ne 97
IIpakTHyeckasi padora Ne 98
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Brrancienue IMOBEPXHOCTHU TCJI BpallICHUA

IIpakTuyeckas padora Ne 99
[ToBepXHOCTH M 00BEMBI TEJI BpAILICHHUS

Pasznen 10. KOMﬁHHﬁTOpI/IKa, 3JIEMEHTBI TEOPUH BCPOHTHOCTeﬁ M MAaTeMaTH4eCKOH CTATUCTHKH

Tema 34

DneMeHThl KOMOWHATOPHKH.

OcHoBHbIE MOHATHSA KOMOMHATOPUKH. 3a1a4 Ha MOJICYET YUCIIa pa3Mellle-
HUH, IEPECTAaHOBOK, coueTaHuii. Penenne 3a1a4d Ha mepeOop BaprHaHTOB.
®opmyna bunoma Herotona. CBoiicTBa OMHOMUHAIBHBIX KOA(D(DHUITEHTOB.
TpeyronsHuk Ilackans.

IIpakTuyeckasi padora Ne 100
Pemienue 3aa4 Ha nepeGop BapuaHTOB.

Tema 35
BeposiTHOCTB CiTydallHOTO CO-
OBITUS

CO6BITI/I€, BEPOATHOCTH CO6BITI/I5I, KJIIaCCUYECCKOE OIPEACIICHUC BEPOATHOCTH,
CJIOKCHUEC U YMHOXKXCHUC BepOHTHOCTeﬁ. Cratuctuyeckas BCPOATHOCTD.

IIpakTuyeckasi padora Ne 101
IpakTunyeckas padora Ne 102
CratrcTiyecKkasi BEpOsSTHOCTb.

Tema 36

[Ipencrasnenue naHHbIX. 3ama-
qnu MaTeMaTPI‘IeCKOﬁ CTaTUCTHU-
KH.

[IpencraBnenne JaHHBIX (TaOIHUIIBI, TUATPAMMBI, TPAQHKH), TEHEpATbHAS
COBOKYIIHOCTb, BBIOOpKa, cpeHee apupmeTnueckoe, menuana. [lonstue o
3a/la4ax MaTeMAaTUYECKOM CTaTUCTUKU. Pellenne npakTHuecKux 3a1ad ¢
IIPUMEHEHHEM BEPOSITHOCTHBIX METO/I0B

IIpakTnyeckas padora Ne 103
IIpakTuyeckas padora Ne 104

Pemenue IMPAaKTUYICCKUX 3a1a4 C IPUMCHCHUECM BCPOATHOCTHBIX MCTOZI0B
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6. TEMATHYECKOE INIAHUPOBAHMUE 11O YYEBHOMY HPE/METY

Ne IIpakTuye-
u/n HaunmeHoBaHue pa3aesioB 1 TeM Bcero | Jlexkuus cxcue paGoTsi
Pa3nes 1. Beenenne. PazBuTne noHATHSA 0 YHCIIE 11 7 4
1. | Benenue. [elictBurensubie uncia. [IpubnmxEéHHble BBIYUCIIE- 5 3 5
HUs
2. | KommiekcHele yncna 6 4 2
Pazjnen 2. OCHOBBI TPUTOHOMETPHUH 35 15 20
3. | Tpuronomerpuueckue GyHKIUH JOO0TO yria 1 1
4. | ®opmynsl Tpuronomerpuu. [IpeodbpazoBanue TpUroHoMeTpue- 8 4 4
CKUX BBIpQKEHUH
5. | ®yHKIMHU, UX CBOWCTBA M rpaduKu 8 2 6
6. | Tpuronomerpuueckue QyHKIIMH YUCIOBOTO apryMEeHTa 11 4 7
7. TpI/II‘OHOMeTpI/I‘-IeCKE/Ie yYpaBHEHHS, HEPAaBEHCTBA U 7 4 3
CHCTEMBI YpaBHEHH
Pa3nea 3. IlpsiMmble M IJIOCKOCTH B POCTPAHCTBE 18 14 4
8. | AKCHOMBI CTEpEOMETPUH 3 3
9. | IlapamienbHOCTh NPSIMBIX U TUNIOCKOCTEH B POCTPAHCTBE. 9 7 2
10. | [lepnieHAUKYISIPHOCTD MPSIMBIX U IIIOCKOCTEH B MIPOCTPAHCTBE. 6 4 2
Pasnen 4. KoopauHaTbl M BEKTOPBI. 19 7 12
11. | KoopauHatTel B IpOCTPAHCTBE 10 4 6
12. | BekTopsl B MPOCTPAHCTBE 9 3 6
Pa3nes 5. Hauana MaTteMaTn4yecKoro aHajau3a 22 9 13
13. | Ilpenen mocneaoBaTEIbHOCTH 2 2
14. | TlpousBoaHas u e€ MpUMEHEHHE 10 4 6
15. | TlepBooOpa3Has U HHTErpaj 10 3 7
Pasnen 6. Kopuu, crenenu u sorapugmsl 19 6 13
16. | Kopenb n — oii crenenn. CTeneHb ¢ paliiOHAIbHBIM TOKa3aTeIeM 4 1 3
17. | Crenennas GyHKIUS 5 1 4
18. | IlokazarenbHast GyHKIUS 5 3 2
19. | Jlorapupmuueckas pyHKuus 5 1 4
Paszjnen 7. YpaBHeHusi M HepaBeHCTBA 36 14 22
20. | OcHOBHBIE TIPUEMBI PELICHHUS CUCTEM YypaBHEHUH. PaBHOCHIb- 1 1
HOCTh YpaBHEHUH
21. | UppaunoHanbpHble ypaBHEHHS U HEPAaBEHCTBA 5 1 4
22. | Iloka3arenpHbIe ypaBHEHHs 1 HEPABEHCTBA 3) 1 4
23. | JlorapudmMudeckne ypaBHEHHs M HEPABEHCTBA 3) 1 4
24. | Vcnonb30BaHNe CBOWCTB M rpaduKoB (YHKIMHA NPH PELICHUU 3 1 2
YpaBHEHUI U HEPABEHCTB
25. | Meton uHTEepBaIOB 5 3 2
26. | YpaBHEHHS ¥ HEPABCHCTBA, COJIEPIKAITUE MOYITh 3 1 2
27. | YpaBHEeHHUs U HEPABEHCTBA C NApaMETPOM 5 3 2
28. | [IpumMeHEeHHE MaTEMAaTHYECKUX METOJIOB JIJISl PEIICHUS COJIepIKa- 4 9 2
TEJIbHBIX 33/1a4 U3 Pa3IMYHbIX 00J1acTe HAyKU U MPAKTUKU.
Pa3nes 8.MHoOrorpaHHMKHM, IVIOMIAJAN UX NOBEPXHOCTEN U 00bEMBI 9 3 6
29. | MHOTOrpaHHUKH, IUIOLIA/IU TOBEPXHOCTEH MHOTOIPaHHUKOB 5 2 3
30. | OOBEMBI MHOTOTPAaHHUKOB 4 1 3
Pa3nes 9.Teaa Bpamienusi, IVIOMIAAN X MOBEPXHOCTEH U 00bEMBI 7 4 3
31. | Tema BpameHus 1 1
32. | OOBEMEBI TE BpaIleHUs 3 1 2
33. | [Inomaap MOBEPXHOCTH TN BPAIICHUS 3 2 1
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Ne IMpakTHye-
w/n HaumeHnoBanme pa3aesioB 1 TeM Bcero | Jleknus cKHe paBoTHI
Paznea 10. KomOunaTopuka, 3jieMeHTbI TEOPUH BEPOATHOCTENH M 9 3 6
MATeMATHYEeCKOIl CTATHCTUKH

34. | DneMeHThl KOMOMHATOPUKH 2 1 1

35. | BeposiTHOCTB CITydaifHOTO COOBITHS 3 1 2

36. | [IpencraBnenne qaHHBIX. 3aa4U MATEMATUYECKON CTATUCTUKH 5 1 4

Hroro: | 184 80 104

[Tpu peanuzanuu conepkaHust o0iieoOpa3oBaTeabHOro yuebHoro mnpeamera «Mare-

matuka» B rnpenenax ocBoeHus OITOIT CITO na 6a3e ocHOBHOTO 00IIero oopa3oBaHUs €

HoJy4eHueM cpeanero ooiero oopazosanus (ITITKPC):

Buj yueOHoii padoThl

O0beM yacoB

O0beM 00pa3oBaTeIbHON TPOrPaMMBbI 184
Oo0s3aTeqibHAs Ay IMTOPHAsA y4eOHas HArpy3Ka (Bcero) 184
B TOM YHCIIE!
JICKITUU 80
MIPAKTUYECKHUE 3aHATHS 104

CCMHUHAPCKUC 3aHATUA

VY4eOHBIM IUIAHOM
HE MPEyCMOTPEHO

Koncynemayuu

2

Ixzamen 6

7.YYEBHO-METOINYECKOE U MATEPUAJ/IbBHO-TEXHUYECKOE

OBECINHEYEHHUE MPOI'PAMMBI YYEBHOI'O ITPEJIMETA
7.1. Onucanue mamepuanbHO-mexHUUECKOU 6aA3bl, HEOOXOOUMOUL OJ1 OCYULECIETICHUA

06pa306am €JIbHO20 npouecca

HaumeHoBaHMe cienUAJIbHBIX MOMeEILNEHUH U

OCHaIIeHHOCTD CNeUAJIbLHBIX MOMeIle-

Ne i/m N . HHUH ¥ IOMEILEHHH JJI CAMOCTOATEIbHOM
MOMeLIeHHH /15l CAMOCTOATEIbHOM padoThl
padoTbI
Kabuner nndopmatuky, 1. locka yuebHas
ayJIUTOPUS JJIsl TPYIIOBBIX M MHIMBHIyalbHBIX | 2. Pabodee MecTo mpernoiaBaTens
KOHCYJIBTALIM, TEKYLIEro KOHTPOJIS U 3.Kommiekt yueGHOI MeOenu Ha 28 yer.
1. IIPOMEKYTOUHOM aTTECTALUH. 4. Harnsanuele nocoous
414056, 5. InakaTel TEMaTHYECKHE
AcTtpaxaHckast 00J1acTb, T. ACTpaxaHsb,
yi. HaGepexxnas 1 Mast, 117, momenienne Ne 32
Kabuner as camocTosTenbHOM paboThI 1. Kommuiekt yueOHoi Mebenu Ha 25 yer.
414056, 2.Kowmmerotep B komruiekte 10 mir.
2. AcTtpaxaHckast 00sacTb, I. AcTpaxaHb, 3. Hoctyn K MH(pOPMAaIMOHHO-

yi. HaGepexxnas 1 Mast, 117, momermienue Ne 32

TEJIEKOMMYHUKAIIMOHHOU ceTh «MHTepHET»
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7.2. Pekomenoyemasn numepamypa (u3 gpedepanvnozo nepeuns)

@) OCHOGHAA yueOHan rumepamypa:

1. MopnkoBuu A. I'. Anrebpa u Hauana mareMaTrueckoro aHanmza. 10 kimace. B 2 4. Y. 1. YueOnuk s
0011e00pa3oBaTeNbHBIX YUpEKIeHUH (TpoPUIbHBINA YPOBEHB). - M.: MHeMo3uHa, 2011.

2. Mopakosud A. I'. Anrebpa u Hauana MmareMaTuueckoro aHanumza. 10 kimace. B 2 u. Y. 2. 3agayauk s
00111e00pa30BaTeNbHBIX YUpEKIeHUN (TpoPUIbHBINA YPOBEHB). - M.: MHeMo3uHa, 2011.

3. Mopakosud A. I'. Anrebpa u Hadyana MaTeMaTuueckoro ananusa. 11 ximacc. B 2 4. Y. 1. YueOuuk s
001e00pazoBaTenbHbIX YUpexkaeHud - M.: Maemo3una, 2011.

4. Mopaxosuu A. I'. Anrebpa u Hadana MmaTreMaTHdeckoro ananusa. 11 kmacc. B 2 4. Y. 2. Bagayauk s
0011e00pa3oBaTeNbHBIX YUpEKIeHUH . - M.: MHemo3uHa, 2011.

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

1. Anrebpa u Havana aHanu3a: MeToandeckoe nocodue ans yuurens / A. I'. Mopakosud. — M: Muemo-
3uHa, 2012
2. Anre6pa. [loypounsle mnansl o yuyeObnuky noj penakuueir A. H. Koamoroposa 10 kmace/ coct. T.

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

3. Adanacwesa T. JI., Tanununa JI. A. Anrebpa u Hayana aHanu3a. 11 Kiacc: HOypoYHbIE IJIaHBI 10
yuebHuky A. H. Konmoroposa u nip. — Bonrorpan: Yuurens, 2008.

6) nepeuens yueoOHo-memoouuecko20 0decneuenus:

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

2. llpukaz MunuctepctBa oOpasoBanus U Hayku PO ot 17.05.2012 Ne 413 «O06 yrBepxkaeHuu dene-
paJIbHOIO TOCYJAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa CpeAHero(moIHoro) obuero odbpa3opa-
HUS.

3. IIpuka3z MunucrepcTBa oopazoBanus u Hayku PD ot 31.12.2015 Ne 1578 «O BHeceHMH M3MEHEHUI
B [Ipuka3 Munucrepcta oOpa3oBanus 1 Hayku Poccuiickoit ®deneparuu ot 17.05.2012 Ne 413 «O6
YTBEPXKJICHUU (ellepartbHOTr0 TOCYAapCTBEHHOr0 00pa30BaTeIbHOIO CTaHAapTa CPEeTHEro (TIOJIHOTO)
o011ero 00pa3oBaHUs.

4. Tlucemo [enaprameHTa rocyJapCTBEHHOHN MOJUTHKU B cdepe MOoAroToBKHU padbounx kaapos u 1O
MunucrepctBa obpazoBanus u Hayku P® ot 17.03.2015 Ne 06-259 «PexoMenaanuu 1no opraHusa-
IIUH TTOJIyYEHHsI CpeIHero o01iero oopa3oBaHus B Mpeesiax OCBOCHUS 00pa30oBaTeIbHBIX IPOrpaMM
cpenHero npogecCHOHaIbHOr0 00pa3oBaHUs Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHMs C Y4ETOM
TpeOOBaHUH (enepaabHBIX TOCYJapCTBEHHBIX 00pa30BaTEeNbHBIX CTAHAAPTOB M IOJydaeMOU Ipo-
(eccun MM CIeNUaIbHOCTH CPEIHEro MPo(ecCHOHATBHOTO 00pa30BaHUsD).

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

7. Adanaceea T. JI., Tanununa JI. A. AnreGpa u Havyana ananu3a. 11 kiacc: moypovHsle Iia-
HbI 110 yueOHuKky A. H. Konmoroposa u ap. — Bonrorpaa: Yaurens, 2008.

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

2) uHmepHem-pecypcol:

1. www.fcior.edu.ru (®enepanbHblii IEHTP HWH(POPMAIITMOHHO-O00PA30BATEIBHBIX PECYPCOB —
®IHOP).

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

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

pamun).
0) INEeKMPOHHO-OUDIUOMEUHbIE CUCHIEMDL:

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

«Hayka/Matematuka. KubepHeTuka).
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8.0COBEHHOCTH OPTAHU3ALIUN OBYUYEHUSA J151 UHBAJINJIOB U JIMIL C
OI'PAHUYEHHBIMH BO3MOXKHOCTAMMU 310POBbA

I[J'IH O6y‘—IaIOIHI/IXC$I M3 9UCJjia MHBAJIMAOB M JIMI] C OIrPaHNYCHHBIMU BO3MOKHOCTSAMHA

3JI0pOBbsl HA OCHOBAHMH IMUCHBMEHHOTI'O 3asBJICHUA y4eOHBIM npenMmer«MaremMaTuka» pea-

JIN3YyCTCA C YUYCTOM 0COOEHHOCTEH HCI/IXO(bI/ISI/I‘ICCKOI‘O pa3BUTHUA, HHINBHUAYAJIbHBIX BO3-

MOYKHOCTEH M COCTOSIHHSI 37J0POBBS (Hajiee — MHANBUAYATLHBIX OCOOCHHOCTEH ).

9. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUA

YUYEBHOI'O ITPEIMETA
2 ®opMbI U METOAbI KOHTPOJIA H
Pe3yabTaThl 00yueHus 5 . P —
(IMYHOCTHBIE, Pe/I- 2 o IIpoBepsiemble yMeHUsI M 3HA- DEIYALTATOR OBy eHus
METHBIE, METANIpEAMET- | g Hus Texymuit koH- | IIpomexyrounas
HbIE) S y p y
=z TPOJIb aTTecTanus
Juunocmnote
c(hOpMUPOBAHHOCTH JI1 | 3HAThH:uctoputo pa3BuTHUs U 10- | YCTHBIN OIpoc,
IIPEACTABJICHUM O MaTe- CTHKEHUS OTEYECTBEHHOU MH- TECTUPOBAHUE
MaTHKE KaK YHUBEpCasb- dbopMaTUKU B MUPOBOH HH]TY-
HOM $3BIKE€ HAYKH, Cpell- cTpuu MHGOPMAIIMOHHBIX TE€X-
CTBE MOJICJIMPOBAHUS SIB- HOJIOTU;
JICHWI ¥ TIPOLIECCOB, UE-
X U METOaX MaTeMaTu-
KH;
IMOHMMAaHHUE 3HAYMMOCTH JI2 | 3HATH: ipuHIMIIBI OOCCTICUCHHS | Y CTHBIN OIPOC,
MAaTE€MAaTHKH I HAyYHO- MH(OPMaLIMOHHON OE€30MaCHOCTU | TECTUPOBAHME
TEXHUYECKOI0 MpOrpec- YMETA: snanets cucteMoi 6a-
ca, c(hopMHpPOBAaHHOCTh 30BBIX 3HAaHNH, OTPAKAIOIINX
OTHOILIEHUS K MaTEMATH- BKJIaJ] THPOPMATHKHU B HOpMU-
K€ KaK K 4acTu oo1eue- pPOBaHHE COBPEMEHHON HAy4YHOU
JIOBEUECKOM KYJIbTYpPBI KapTHUHBI MUpA.
4yepe3 3HAKOMCTBO C HC-
TOpUEN pa3BUTHS MaTe-
MAaTHKH, BOIIOIHEH Ma-
TEMaTUYECKUX UIEH;
pa3BUTHE JIOTUYECKOTO JI3 | 3HATH:TeXHOIOTUHU PEUICHUS YeTHbI onpoc,
MBIILJIEHUS, IPOCTPAH- KOHKPETHOM 33/1a4¥ C IIOMOIIBIO TECTUPOBAHUE,
CTBEHHOT'0 BOOOpa)KeHU, KOHKPETHOT'O MTPOrpaMMHOT0 ITP Ne 28 - 30,
ANTOPUTMUYECKON KYJIb- cpencrsa
TYpbl, KpUTUYHOCTH YMETH :ananu3upoBaTh U CO-
MBIIJIEHUS HA YPOBHE, MOCTAaBJIATh PA3JIMYHbIE UCTOY-
HeoOxouMoM Jyist Oy- HUKU UH(pOpMaLun
Iymiei mpogeccuoHab-
HOM JIeITeIILHOCTH, IS
MIPOJOIDKEHHs 00pa3oBa-
HUS U caMo00pa30oBaHMus;
OBJIaJICHUE MaTeMaTH4e- JI4 | 3HATH: 6azoBble PUHIIHUIIBI OP- YcrHblii orpoc,

CKMMU 3HAHUSIMU U yMe-
HHUSIMH, HEOOXOIUMBIMU
B TIOBCETHEBHOM JKU3HH,

raHu3aluu U pyHKIHOHUPO-
BAaHMS KOMIIBIOTEPHBIX CETEH;
YMETH:Bnanetb HOpMaMH HH-

TECTUPOBaHUE,
P Ne 1, 2
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TUTSE OCBOCHUS CMEKHBIX
€CTeCTBEHHOHAYYHBIX
JTUCIUILTAH ¥ TUCIUTLIAH
poeCCUOHATHLHOTO
[UKJIIA, IS TIOTYICHHUS
oOpa3zoBaHMs B 00J1aCTSX,

(dhopMaIMOHHON 3TUKH U TIPABA;
c00JII01aTh MPUHIIUTIBI 00ecIIe-
YeHus1 THPOPMALMOHHOM 6e3-
OIACHOCTH;

He Tpedyromux yriuyo-
JIEHHON MaTeMaTU4YeCKON
IIO/ITOTOBKY,;
TOTOBHOCTB M CITIOCO0- JIS | VMETh:BoIsABIATH IPOOIEMBI VYcrHblii onpoc,
HOCTB K 00pa30BaHMIO, B JKU3ZHEJEATEIIbHOCTH YEJIOBEKA B TECTUPOBAHUE,
TOM YHCJIE CaM0o00pa3o- ycinoBusaX nHGopManroHHo# 1u- | TP Ne 32 - 35
BaHUI0, HA MPOTSHKEHUN BUJIM3ALlMU U OLIEHUBATh IIpeIa-
BCEU KWU3HU; CO3HATEb- raemble IyTH UX pa3pellICHus;
HOE OTHOLIEHHE K HEIlpe-
PBIBHOMY 00pa30BaHHUIO
KaK yCIJIOBUIO YCIICIIHON
npodeccroHanbHON U
OOIIECTBEHHOH J1esTeIb-
HOCTH;
TOTOBHOCTB U CITOCO0- JI6 | 3HATH: ocHOBBI IPABOBBIX ac- VYcrHblii onpoc,
HOCTb K CAMOCTOSITEIb- MIEKTOB MCMOJIb30BAHUS KOMIIb- TECTUPOBAHHUE,
HOM TBOPYECKOW U OTBET- I0OTEpHBIX Nporpamm u padotsl B | I1P Ne 2, 3, 31
CTBEHHOH JESATEIbHOCTH; Wurepnere;
YMETH:Bnanetr 6a30BBIMHU
HaBBIKAMHU U YMEHHUSMH IO CO-
0J1r0IeHHIO TPEOOBAHUM TEXHUKH
0€301MacHOCTH, TUTUEHBI U PeCyp-
cocOepexeHus mpu pabore co
cpelncTBaMUUH(OpPMATH3AIINY;
TOTOBHOCTB K KOJUJICK- JI7 | 3HATH: BO3MOXHOCTH pa3rpa- YcrHblii onpoc,
TUBHOMU paboTe, cOTpya- HUYEHHUs [IpaB I0CTYIa B CETh; TECTUPOBAHHUE,
HUYECTBY CO CBEPCTHH- YMETH :ananu3npoBaTh KOM- ITP Ne 32 - 35
KaMu B 00pa3oBaTtesb- IIBIOTEP C TOUKH 3PEHUS €IUH-
HOM1, 001LIECTBEHHO I10- CTBA €ro anmnapaTHbIX U IPO-
JIe3HOHU, yueOHO- IPaMMHBIX CPEJICTB;
HCCIIEIOBATENbCKOMH, OTIpeeNATh CPECTBA, HEOOXO-
MIPOEKTHOM U IPYyTUX BU- JMMBIE J1J1s1 OCYILECTBIICHUS UH-
nax JesiTeIbHOCTH; (opMaIMOHHBIX MTPOLIECCOB MPHU
pElIeHNH 3a]1a4;
oTHolIeHue K mpodeccu- | JI8 | 3HATD: YeTHbI onpoc,
OHAJILHOW JEATEIILHOCTH 0 BO3MOXHOCTSIX CETEBOTO IIPO- TECTUPOBAHUE,
KaK BO3MOYKHOCTH y4a- TPaMMHOTO 00eCIIeYeHuS, ITP Ne 28 - 30
CTHUS B PEIICHUU JTUYHBIX, YMETH :numanupoBaTh UHIUBU-
OOIIECTBEHHBIX, [OCY- yaJbHYIO U KOJUIEKTUBHYIO Jie-
JapCTBEHHBIX, OOIIECHA- ATEIBHOCTD C UCIOJIb30BaHUEM
LMOHAJILHBIX TIPOOIIEM; MIPOTrpaMMHBIX HHCTPYMEHTOB
MOAJIEPKKU YIPABJICHUS MPOEK-
TOM;
MemanpeomMemmvix:
ymeHue camoctodarenbHo | M1 | 3HATH: criocoOsl OLIEHKH U Opra- YcrHblii orpoc,

OIMpPEACIIAThL LUCIIN OCA-
TCJIIBbHOCTH U COCTABJIATH
IJIaHbI JCATCIIBHOCTH,

HU3alUWU UHPOpPMAIUH, B TOM
YHCIIe NMOTYy4aeMOil U3CPEACTB
MaccoBOM MH(MOpPMAIH, CBUJIC-

TECTHPOBAHUE,
TIP Ne 4 -9
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CaMOCTOSITENILHO OCY-
IIECTBIISATH, KOHTPOJIHUPO-
BaTh U KOPPEKTUPOBATH
NeSITeNIbHOCTD; HUCTIOJb-
30BaTh BCE BO3MOYKHBIE
pecypehl AJist JOCTHXKE-
HUS MOCTaBJIEHHBIX 11€-
Jeil ¥ pean3alui Iia-
HOB JICSITEILHOCTH; BBI-
OupaTh yCIelnHble cTpa-
TETUU B Pa3IUYHBIX CHU-
Tyalusx;

TEJIBCTB OYEBUALIEB, UHTEPBBIO;
YMETH:ananu3upoBaTh 1 COIO-
CTaBJISITh Pa3IMYHbIE UCTOYHUKHU
nHpopMmanuu;

YMEHHE IIPOLYKTUBHO M2 | YVMETH:Bb1iensTh B Uc- YeTHbI onpoc,
o0marbcs U B3aUMOJIeii- CIIelyeMO# CUTyallul 00bEKTa, TECTUPOBAHUE,
CTBOBATh B IIpOIECCE cyObeKTa, MOJIeTIH; ITP Ne 28 - 30
COBMECTHOM JI€SITENIbHO- BBIJICJIATH CPEIU CBOMCTB JAHHOTO
CTH, YYUTHIBATh IMO3ULIUU 00BbEKTa CYIIECTBEHHbIE CBOMCTBA
OPYTUX YYaCTHUKOB J€si- C TOUKH 3pEHUS LNl MOJAeIpOo-
TEIBHOCTH, 3P PEKTUBHO BaHMS;
pazpemats KOHQIUKTHL; OTIPEIeINATh CPENICTBA, HEOOXOIH-
MBI€ JUISI OCYIIECTBIICHUS HH(DOP-
MalMOHHBIX MTPOLIECCOB MPU pe-
IICHUU 3a]1a4;
BlajieHue HaBbIkamu 1o- | M3 | 3HATh: o nuckpeTHol hopme VYerHbli onpoc,
3HaBaTEJIbHOM, yUeOHO- npeCcTaBIeHNs HHPOPMALINY; TECTUPOBAHUE,
HUCCIIEI0BATENbCKON U crocoObl KoaupoBanus u nekoau- | [TP Ne 28 - 30
MIPOCKTHOM €SI TeIbHO- poBanust HHGOpPMAIIHH;
CTH, HaBBIKAMU paspe- YMETbD:Bnanerb KoM-
meHus mpo0eM; Cro- MBIOTEPHBIMU CPEICTBAMU TIPE/I-
COOHOCTH U TOTOBHOCTb K CTaBJICHUS U aHAJIM3a/I1aHHBIX;
CaMOCTOSITEJIBHOMY I0-
HCKY METO/IOB pelICHUs
MPaKTUYECKUX 3aj1ay,
MIPUMEHEHHUIO Pa3IMYHBIX
METOJIOB ITO3HAHUS;
TOTOBHOCTB U CIIOCO0- M4 | 3HATh:ipuHIMIIB OOECTIeUeHUs VYcTHbli orpoc,
HOCTb K CAMOCTOSTEIIb- nH(pOpMaAIIMOHHOM 0€30MaCHOCTH; | TECTUPOBAHHE,
HOW MH(POPMALIMOHHO YMETH:onenuBath uadopmanuio | ITP Ne 2;31
IMO3HABATEILHON JIes- C O3ULINI €€ CBOMCTB;
TEJIbHOCTH, BKItOUYast BIIQJIETh HOPMAaMH HUH-
yMEHUE OPUEHTUPOBATH- (hopMaImoOHHOW STUKH U MPaBa;
Csl B pa3IU4HbIX UCTOU- YMEHHUE KPUTUYECKH OLIEHUBATh U
HUKaX UHPOpMAIINH, WHTEPIPETUPOBATH NUHPOPMAIIUIO
KPUTUYECKH OLIEHUBATh U
WHTEPIPETHPOBATH WH-
dbopMaruio, moIy4yaemMyro
W3 Pa3IMYHbIX UCTOYHH-
KOB;
BJIQJICHUE SI3BIKOBBIMU M35 | 3HATD: o cnocobax xpaHeHUsAN YcrHblii onpoc,

CpelICTBaMH: YMEHHE siC-
HO, JIOTHYHO ¥ TOYHO H3-
JlaraTh CBOIO TOUKY 3pe-
HUS, UCTIOJTH30BATh aJCK-
BATHBIE SI3bIKOBBIE CPEJI-

npocrteiiielr 00paboTke JaHHBIX
YMETHD: ananusupoBaTh yCIOBUS
Y BO3MOKHOCTH ITIPUMEHEHHUS
MIPOrPaMMHOTO CpeACTBa ISl pe-
IIEHUs] TUITOBBIX 33]a4

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

BJIaJICHUE HaBbIKaMU 1O- | M6 | 3HATH:0CHOBBI MPABOBBIX aCHEK- | YCTHBIA OMpOC,
3HABATEIHHOU peduIeK- TOB UCIIOJIb30BaHUS KOMIIBIOTEP- | TECTUPOBAHUE,
CHU KaK OCO3HAHHUsI CO- HBIX ITporpamMM U padboTsl B 1H- I[P Ne 1, 2, 32 -
BEpIIaeMbIX ACUCTBUI U TEpHETe 35
MBICITUTEIIbHBIX MPOIEC- VYMETH:Bnaners 0a30BbIMU
COB, X PE3YJIbTATOB U HaBBIKAMHU UYMEHHSIMU IO CO-
OCHOBaHMH, I'PaHULICBOE- OJI0/ICHUIO TPeOOBaHUM TEXHUKHU
ro 3HAHUS U HE3HAHMUS, 0€301acHOCTH, TUTHEHBI U PECYp-
HOBBIX [T03HABATEIbHBIX cocOepeskeHus mpu pabote co
3a/1a4 ¥ CPEeJICTB JUIsl UX cpencTBaMu MHGOpMaTU3AIUN
JOCTH)KEHHS;
LEJIEYCTPEMIIEHHOCTD B M7 | 3HATD: paznnuubie MeTozsl pemie- | YCTHBIM  OIpoC,
MMOMCKAX U IPUHATUU HHSI TPAaKTUYCCKUX 3a/1ad; TECTUPOBAHUE,
peleHuii, coobpasu- VMETb:anamusuposats unrep- | ITP Ne 28 - 30
TEJIbHOCTh U UHTYULIHS, ¢eiic mporpaMMHOTO CpeJICTBA C
Pa3BUTOCTh MPOCTPAH- MO3ULIMKA UCTIOJTHUTES, €T0 CPEbI
CTBEHHBIX IPEICTaBIIC- (YHKIMOHUPOBAHUS, CUCTEMBI
HUI; CIIOCOOHOCTB BOC- KOMaH/I U CUCTEMBbI OTKa30B;
MIPUHUMATh KPACOTY U
TrapMOHUIO MUDA;
npeoMemHubIx:
c(hOpMUPOBAHHOCTH [11 | 3HATh:o0 nuckpeTtHol hopme VYerHblii - ompoc,
MIPEACTABJICHUI O MaTe- peICTaBICHHS HHpOpMAaIHH; TECTUPOBAHHUE,
MaTHKe KaK 4acTh MUPO- crocoObl B koaupoBanus u geko- | [TP Ne 4 — 6, 10,
BOM KYJIBTYPBI U MECTE JTUPOBaHUS WHPOPMALINH; 11.
MaTEeMaTUKU B COBpE- YMETb:ouenuBatb nHHOPMALIUIO
MEHHOM [MUBUIN3AIINH, C MO3ULINI €€ CBOMCTB;
crocobax onucaHus siB- BJIQJIETh KOMIIBIOTEPHBIMU CPEJI-
JIEHUW peaibHOTO MUpPA CTBaMH TPEJCTaBICHUS U aHAIHN3a
Ha MaTeMaTU4eCKOM JIAHHBIX;
SI3BIKE;
c(OPMHPOBAHHOCTH I12 | 3HATH:TeXHONOTHIO PELICHHUS YerHBI - ompoc,
MPEACTABJICHUI O MaTe- KOHKPETHOM 3aJ1a4¥l C IOMOIIBI0 | TECTUPOBAHHUE,
MAaTUYECKUX MOHATUAX KOHKPETHOI'O IIPOTPaMMHOI0 ITP Ne 12; JIP Ne
KaK Ba)KHEHIITNX MaTeMa- CpPEICTBA M METOJ] €€ PEIICHUS; 1-4
THYECKUX MOJEIIX, I03- YMETH :BnageTh HaBBIKAaMHU aJIT'O-
BOJISIFOIIIMX OMKCHIBATH U PUTMUYECKOTO MBIIINICHUS U T10-
M3y4yaTh pa3Hble MpoLec- HUMaHUE HE0OXoauMocTH (op-
CBI U SIBJICHHS; TOHUMa- MaJbHOTO OMHMCAHUS AITOPUTMOB
HHE BO3MOYKHOCTHU aKCH-
OMaTHYECKOTO TTOCTPOE-
HUS MATEMaTHYECKUX
TEOPHIL;
BJIaJICHHE METOJaMHU JI0- 13 | 3HATb:0o crocobax xpaHeHus: u | YCTHBIM ompoc,
Ka3aTeJIbCTB U aJITOPUT- npocreiinieil 06paboTKe TaHHbIX; TECTUPOBAHUE,
MOB pELICHUS, YMEHUE YMETAH :vucnionb3oBath kommbsioTep- | JIP Ne 12
UX MPUMEHSATD, IPOBO- HBIE CPEACTBA MPEJCTABIICHNS U aHa-
JIUTH JOKa3aTelIbHBIE 7132 AHHBIX,
PACCYIKIEHNS B XOJE Pe- OCYIIECTBIATH 00paboTKy CTaTHUCTH-
ILIEHUSI 3a]1a4; YCCKOHU I/IHCI)OpMaIII/II/I C IIOMOIIBIO-
KOMIIBIOTEpA.
BJIaJIcHUE CTaHIapTHBIMU | [14 | YVMETA: ocymectBisith 00paboTky | YCTHBIM — OMpOC,

IIPUEMaMH PELICHUS pa-
LIMOHAJIbHBIX U UPPALMO-

TEKCTOBOU U rpaduueckoit nHpOp-
Malu¥ ¢ IIOMOIIBI0 KOMITbIOTEpA

TECTHUPOBaHUE,
ITP Ne 16 - 22
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HAJIbHBIX, TOKa3aTelb-
HBIX, CTEIIEHHBIX, TPUTO-
HOMETPUYECKUX ypaBHE-
HUI 1 HEpaBEHCTB, UX
CHUCTEM,;

UCIIOJI30BAHNE TOTOBBIX
KOMIIBIOTEPHBIX ITPO-
rpaMM, B TOM 4HCJIE IS
IIOMCKA ITYyTH PELICHUs U
WJUTIOCTPALK PEILECHUS
YpaBHEHUN U Hepa-
BEHCTB;

I15

VYMETH: ocymiectBasSTs 06paboTKy
YHUCIIOBON HH(OPMAIIHUH C TOMOIIBIO
KOMIIBIOTEPA

VYerHbiii - omnpoc,
TECTUPOBAHHUE,
NP Ne 17 - 21

c(hOpMUPOBAHHOCTH
MpeACTaBICHUI 00 OC-
HOBHBIX ITOHSTHSX MaTe-
MaTHUYECKOro aHaJIn3a U
HMX CBOMCTBAaX, BIaJcHHC
YMEHHEM XapaKTepu30-
BaTh MoBe/IeHUE PyHK-
LM, UCIIOJIL30BaHHE I10-
JTy4eHHBIX 3HAHUH TS
OMMCaHUs U aHAJIHM3a pe-
AJTbHBIX 3aBHUCHMOCTEIA;

I16

3HATD: ocHOBBI TPaBOBBIX aC-
IIEKTOB HCIOJIb30BAHUS KOMIIb-
IOTEPHBIX NIPOrpamMm U paboThI B
WNuTtepnere;

YerHBI - ompoc,
TECTUPOBAHUE,
ITP Ne 23 - 27

BJIaJIeHE OCHOBHBIMHU
MOHATHUSIMH O TUIOCKHUX H
IIPOCTPAHCTBEHHBIX I'€0-
METPUYECKUX (PUTYypax,
UX OCHOBHBIX CBOMCTBAX;
c(hOpPMUPOBAHHOCTH
YMEHUS paclo3HaBaTh
reoMeTpruecKue PUrypsi
Ha YepTexax, MOJIENAX U
B PETbHOM MUPE; MTPH-
MEHEHHE U3yYEeHHBIX
CBOMCTB I'€OMETPUUYECKHUX
¢buryp u popmyn mis
peleHHs TeoMeTpHYe-
CKHUX 3aJ1a4 ¥ 3aJ1a4 ¢
MPAKTUYECKUM COJIepKa-
HUEM,;

I17

3HATDH: OCHOBHBIMU CBEIECHHUSIMHU O
0a3zax JaHHBIX M CPEICTBAX JOCTYIa
k HuM; YMETD: pabortath ¢ HUMHU.

VYerHblii - ompoc,
TECTUPOBAHHUE,
JIP Ne 8 - 11

c(hOpMHUPOBAHHOCTD
IIPEICTaBICHUH O Mpo-
L[ecCax M SIBJICHUSX,
HMMEIOIINX BEPOSTHOCT-
HBII XapakTep, CTaTH-
CTHYECKUX 3aKOHOMEp-
HOCTSIX B PEaJIbHOM MU-
p€E, OCHOBHBIX IOHATHUAX
3JIEMEHTapHON TEOPHUH
BEpPOSITHOCTEH; YMEHUM
HaXOJUTh U OIICHUBATh
BEPOATHOCTH HACTYILJIE-
HUS COOBITHH B ITPO-
CTEMIINX MPAKTUYECKUX

I18

3HATH: 0 MaTeMaTUYECKUX O0BEK-
Tax HHPOPMATHKH, B TOM YHCIIE O
norudeckux Gopmynax;
VYMETD:ouenuBarh  aJeKBaTHOCTH
MOJICJIM M MOJCIUPYEMOro 0O0beKTa,
LEeJIel MOJIEIMPOBaHNS;

BBIJICJIATEH B UCCIIEYEMOM CUTyallnu
00BeKTa, CYObEeKTa, MOJICIIH;
BBIJICNIATH CPEIU CBOMCTB TAHHOTO
00BEKTAa CYIIECTBECHHBIX CBOMCTR €
TOYKH 3PEHUSI [IeJICH MOJICITUPOBAHHUS

YerHBI - ompoc,

TECTUPOBaHUE,
ITP Ne 7-9
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CUTYalUsIX U OCHOBHBIE
XapaKTEPUCTUKH CITy-
YalHBIX BEIMYHH;

BJaJicHUE HaBbIKaMu uc- | [[9 | YMETA: VYcerHbiii - omnpoc,
MOJIb30BAaHUS TOTOBBIX TIOHMMAaTh TIPOrPAMMBI, HAITUCAHHBIE | TECTHPOBAHHE,
KOMIIBIOTEPHBIX IIPO- Ha BBIOPAHHOM JUIsl U3YYCHHUS YHH- ITP Ne 12; JIP Ne
FpaMM HpI/I peH.IeHI/II/I 3a- BEpCaJIbHOM aJITOPUTMUYCCKOM S3bI- 1_4
nau; K€ BBICOKOI'O YPOBHS;

Pp€aIN30BbIBATh TEXHOJIOI'MHU PCIIC-

HUA KOHKPETHOU 3a/]a4¥ C IIOMOIIBIO

KOHKPETHOT'O MMPOrpaMMHOTO Cpea-

CTBa, BEIOMPATH METOJI €¢ PEIICHHUS.
c(OpMHPOBAHHOCTH I110 | 3HATB: TtpeboBanus Texuuku Oe3- | YCTHBIM oIpocC,
MPEACTABJICHHUH O HE0O- ONACHOCTH, TUTHEHBI U pecypcoche- | TECTHUPOBaHUE,
XOJIMMOCTH JIOKa3a- pexenus npu padore co cpencrsamu | [P Ne 3, 15
TEILCTB NP 000CHOBA- MH(OPMaTH3aIHH;
HMM MATEMATHUECKIX YMETD: Bnanets 6a30BbIMU
YTBEpIKAEHMIT 1 poJIH HaBBIKAMHU U YMEHUSIMH 10 CO-
AKCHOMATHKH B IIPOBEIe- OJIrOICHHIO TPEOOBAHUM TEXHUKH
HUM JIeIyKTHBHBIX pac- 0€3011acCHOCTH, TUTUEHBI U PECYpP-
CYKIIEHHI; cocoepexeHus rmpu padbore
chopmupoBanHocTh o-  |[[11 | 3HATH: HOopMBI HHGOPMALTUOH- VYerHblii - ompoc,
HATUHHOIO anmnapara mno HOM 3TUKU U IIpaBa TECTUPOBAHHUE,
OCHOBHBIM pazjieniam YMETH: ucnonb3zoBath Ha ripak- | [IP Ne 3, 7, 14,
Kypca MaTEMaTUKH; 3Ha- TUKe 0a30Bbl€ IPUHLIUIIBI OpraHu- | 15
HUW OCHOBHBIX TEOPEM, 3auu U QyHKIIMOHUPOBAHHUS
bopMyIT U yMEHUS UX KOMITHIOTEPHBIX CeTeH
MIPUMEHATH; YMEHHUS J10-
Ka3bIBaTh TEOPEMBI 1
HaxoJIUTh HECTAHIAPT-
HBIE CIIOCOOBI PEIICHUS
3a/1a4;
c(OpMHUPOBAHHOCTh 112 | YVMETH: nnanupoBath UH/INBU- YerHBI - ompoc,
YMEHUN MOJIETMPOBAaTh JIyaJIbHYIO U KOJUIEKTUBHYIO JIes- | TECTUPOBAHUE,
peanbHbIE CUTYAIlNH, UC- TEJIBHOCTh C UCIIOJIb30BAaHUEM ITP Ne 3, 14, 15
CJIe/I0BaTh MOCTPOCHHbIE MIPOrpaMMHBIX UHCTPYMEHTOB
MOJICJIA, UHTEPIIPETUPO- MO/JICPKKU YIIPABJICHUS TPOEK-
BaTh MOJYYEHHBIN pe- TOM;
3yJbTaT; aHAJM3UPOBAThH YCIIOBUS U BO3-

MO>KHOCTH NMPUMEHEHHUSI TPO-

rPaMMHOTO CpPECTBa JUIsl perie-

HUS TUIIOBBIX 3a/1a4
c(OpMHUPOBAHHOCTh 113 | YVMETH: ucnionb30BaTh HAa Ipak- | YCTHBIA OMNpOC,
MpeicTaBIeHHit 00 oc- THUKe 0a30BbI€ MIPUHIIUIIBI OPTaHU- | TECTUPOBAHUE,
HOBHBIX ITOHATHSIX MaTe- 3a1Mu U QYHKIIMOHUPOBAHUS ITP Ne 16,17,18
MaTHYECKOIr0 aHalu3a u KOMITBIOTEPHBIX CeTel
MX CBOMCTBAX, BIaJICHHE
YMEHHUEM XapaKTePU30-
BaTh MoBe/IeHNE (QYHK-
LU, UCTIOJIB30BAHUE T10-
JyYEeHHBIX 3HAHUU IS
OMMCaHUs U aHaJIKU3a pe-
aJIbHBIX 3aBUCHUMOCTEI;
BJIaJIcHUE yMEHUAMU cO- ([114 | YVMETH: ocymectBisite 00paboTky | YCTHBIM — OMpOC,

CTaBJICHUA BCPOATHOCT-

YHCIIOBON MH(POPMAIIUU C TIOMOIIHIO

TECTHUPOBAHUE,
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HBIX MOJEJIEN 1O YCIIO0-
BHIO 33J1a4M U BbIUHCIIE-
HUS BEPOSTHOCTH
HACTYIUJICHUS COOBITUH, B
TOM YHCJI€ C TPUMEHEHU-
eM GhopMyaT KOMOMHATO-
PUKH U OCHOBHBIX T€O-
pEM TEOpUHU BEPOSITHO-
CTEW; UCCIIEAOBAHUS CIIY-
YailHBIX BEJIMYMH 110 UX
pacnpeesIeHuIO.

KOMITbIOTEPA

ITP Ne 21,23
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