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1.MACHOPT IMPOT'PAMMBbBI YYEBHOM JUCHUITIJIMHBI
YA.01 MATEMATHUKA

1.1. O01acTh NPUMEHEHUS POrPaAMMBI

Ob6meobpaszoBarenpHas quciuiuimHa «YJ[.01 Marematuka» siBisieTcsi o0s3aTelIbHOMN
4acThi0 0O0IIe00pa30BaTENILHOTO IMKIA 00pa30BaTENbHOW MPOrpaMMbl B COOTBETCTBHH C
denepanbHbBIM roCy/1apCTBEHHBIM o0pa30BaTEIbHBIM CTaHAapTOM CpEIIHETrO
npodeccuonanpHoro oopaszoBanus (naisee ®I'OC CIIO) no cnenuansrocTr 09.02.06 CeteBoe
U CHUCTEMHOE aJIMUHHCTPHpPOBAHHME peann3yeMoi Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHUS.
[Iporpamma pa3zpaborana Ha ocHoBaHuU TpeboBanuii PI'OC cpegHero oduiero ooGpazoBaHusl.

1.2. MecTo IMCHUNJIMHBI B CTPYKTYpe NPOrpaMMbl NOAT0TOBKH CHENMATUCTOB
Cpe/iHero 3BeHa

JucuuriiiHa BXOAUT B COCTaB 00s13aT€NbHBIX YUYEOHBIX JTUCHHUILIINH, U3y4aeMbIX Ha
yrayOJIeHHOM ypoBHE 00111e00pa30oBaTEIbHON MOATOTOBKH.

1.3. lesn ¥ 32024 JUCHUILIMHBI — TPEOOBAaHUA K pe3y1bTaTaM 0CBOCHHS
AUCHUTLTHHBI
OcBoenue conepxkanust yueOHou aucruruinael «Y [[.01 Marematuka» obecrnieunBaeT
JOCTUKEHUE CTYACHTAMH CIEAYIOIIUX Pe3yIbTaTOB:
JUYHOCTHBIX!

— OCO3HaHHC O6y‘-IaIOI_IlI/IMI/ICSI pOCCHﬁCKOﬁ Fpa)KHaHCKOﬁ NICHTUYHOCTHU,
— TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATCIbHOCTU U CaMOOIIPCACIICHUILO,
— HaJIN4YHUC MOTHBAIIMHU K O6ytleHI/IIO " JIMYHOCTHOMY PAa3BHUTHUIO,

— IEJICHANPABIECHHOE PAa3BUTUE BHYTPEHHEW MO3UIMHU JIMYHOCTH HA OCHOBE JIYXOBHO-
HPABCTBEHHBIX LIEHHOCTEN HapoaoB Poccuiickoit deaepanuu, HICTOPUYECKUX U HAITMOHAJIBHO-
KYJAbTYPHBIX Tpagulinid, (HOPMUpPOBAHUE CHUCTEMBbI 3HAYUMBIX IIEHHOCTHO-CMBICIOBBIX
YCTAaHOBOK, AHTUKOPPYHIMOHHOIO  MHUPOBO33PEHHUS, MPABOCO3HAHUS, HKOJOTHYECKOU
KYJIBTYPbI, CHOCOOHOCTH CTABUTH IEJIM U CTPOUTH KU3HCHHBIC IJIAHBI;

MemanpeomMemHublx:

— OCBOCHHBIE 00YYAIONTUMUCS MEXIPEIMETHbIC TIOHITHUS M YHUBEpCaJbHbIC YdeOHbIE
NencTBUs (peryaaTUBHBIC, TO3HABATEIbHBIE, KOMMYHUKATUBHEIC);

— CMOCOOHOCTh WX WCIOJIb30BAaHUSA B TO3HABATEIBHOW W COIMAIbHOW TMpPaKTHKE,
TOTOBHOCTh K CAMOCTOSITEIBHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM IeITeTbHOCTH,
OpraHu3aluu y4eOHOTrO COTPYIHUYECTBA C MeJarorndyeCKUMU pabOTHUKAMH U CBEPCTHUKAMU,
K YYaCTHUIO B IOCTPOCHUHU WHIUBHUIYaTIbHON 00pa30BaTeIbHON TPAEKTOPHUH;

— OBJIQJICHHE HaBBIKAMHM Yy4eOHO-HCCIIEI0BATEIbCKON, NPOEKTHONH U COIMAIbHOMN
NEATEIIbHOCTH;

NpPeoOMemHublX.

— BIIQJICHWE METOJaMH  JOKa3aTeNbCTB, aITOPUTMAMH  pEUICHUS  3a7ad; yMEHHe
CbOpMy.HHpOBaTI) OMpECACIICHUA, AKCUOMBI W TCOPEMEBI, IMPHUMCHATH HX, IMPOBOAWUTH JO0KA3aTCIIbHBLIC
paccyXIIeHHs B XOJIe PELICHUS 3a/1ay;

— YMCHHE OIICpHUPOBATH IMOHATUAMMU: CTCIICHDb YHUCIIA, norapmbM qucia;, YMCHUC BBIINIOJIHATH

BBIUMCJICHHE 3HAYeHWH U MpeoOpa3oBaHMsl BBIPAXKEHHH CO CTEMEHSMH U Jorapudmamu,
npeoOpa3oBaHus IPOOHO-PAITMOHAIBHBIX BRIPAXKEHUH;

— YMCHHC OIICpUPOBATH TMOHATHAMHU: PAOUOHAIBHBIC, HPPAIUOHAIBLHBIC, ITOKA3aTCIBbHBIC,
CTCIICHHBIC, J'IOFapI/I(I)MI/I'-IeCKI/Ie, TPUTOHOMETPHYCCKUEC YPAaBHCHUA U HCPABCHCTBA, UX CUCTCMBI,



— YMEHHE ONepHUpOBaTh MOHATUSAMHU: (YHKIUS, HEmpepbiBHas (yHKIMS, MTPOU3BOIHAS,
nepBooOpasHas, ONpeesIeHHbIN HHTErpall; yMEHUE HaXOAUTh IPOU3BOJHBIC 2JIEMEHTAPHBIX (QYHKINH,
UCTOJNB3ysl CHOPAaBOYHBIE MaTEpUaNbl, MCCIENOBaTb B MPOCTEHIIMX ciay4asx (QyHKIUM Ha
MOHOTOHHOCTb, HAaXOJUTh HaWOOJbIINE M HAUMEHbIINWE 3Ha4YeHUs (QYHKUUI; CTPOUTH IpaduKku
MHOI'OYICHOB C HMCIIOJIb30BAaHHUEM allllapaTa MaTEeMaTUYECKOrO aHaJIM3a; IIPUMEHATH ITPOU3BOIAHYIO
IIPU pEIEeHUM 3a/1a4 Ha JBHXKEHUE; pelaTh MPaKTUKO-OPUEHTUPOBAHHBIC 33aul Ha HauOoOJbIINE U
HaVMEHBIINE 3HAYCHM S, HA HAXO0XKICHHE ITyTH, CKOPOCTU U YCKOPEHHS;

— YMEHHE OIepUpOBATh MOHATHAMH: palHOHaJIbHAs (YHKLUS, ITOKa3aTelbHAas (QYHKIHS,
crereHHast (QyHKOMS, Jgorapugmuueckas (QyHKIUS, TpPUTOHOMETpUYECKHE (YHKIHMH, OOpaTHBIE
GYHKIMM; YyMEHHE CTPOHMTH IpadUKH W3YYEHHBIX (QYHKIMH, WCHONB30BaTh IPadUKU MPHU H3YYCHUH
MPOIIECCOB M 3aBHCUMOCTEH, MpU pelIeHUM 3a7a4 M3 JIPYruxX y4eOHBIX MPEeIMETOB U 3a1ad M3
peanbHOM )KU3HU; BEIPAXKaTh (HOPMYJIaMH 3aBUCHMOCTH MEX/y BETMUNHAMHU;

— YMEHHE pellaTh TEKCTOBBIC 3aJa4d pa3HbIX TUIMOB (B TOM YMCJIE HA MPOLEHTHI, JOIH U
4yacTu, Ha JIB)KEHUE, paboTy, CTOUMOCTh TOBApOB U YCIYT, HAJIOTH, 3a7ja4i U3 00JACTH YIpaBlICHUS
JUYHBIMH M CEMEWHBIMH (UHAHCAMH); COCTABIIATH BBIPAKEHUS, ypPaBHEHHUS, HEPABEHCTBA U UX
CUCTEMBI IO YCJIOBHIO 33Ja4uH, UCCIIEJIOBATh MOJIYYCHHOE PEIICHUE U OLICHUBATh MPaBIONOJ00HOCTh
pe3yJIbTaTOB;

— YMEHHE ONepupoBaTh MOHATHSAMU: CpeJHee apu(MeTHyecKkoe, MeAuaHa, HauOojbllee U
HauMEHbIIIEEe 3HAYCHUs], pa3Max, AMCIIEPCHs, CTaHAAPTHOE OTKJIOHEHHE YMCIOBOrO Habopa; yMeHue
U3BJIEKaTh, HMHTEPIPETUPOBAaTh HHGOpPMALMIO, IPEJICTaBICHHYI0 B Ta0iuuax, Ha JauarpaMmax,
rpaduKax, OTPaKAIONIYI0 CBOMCTBA PEAbHBIX MPOLIECCOB M SIBIICHUI; MPEICTABIATh HHPOPMAIUIO C
MIOMOILBIO TAOJIUI U AWArpamMM; UCCIEeI0BaTh CTATUCTHUECKUE JaHHbIE, B TOM YUCIIE C IPUMEHEHUEM
rpaUyeCcKuX METO/0B U 3JIEKTPOHHBIX CPEJICTB;

— YMEHHE OINEPHUPOBATH MOHITHUSAMU: CIYYalHBIA OMBIT U CIIy4allHOE COOBITHE, BEPOSTHOCTD
CIIy9aliHOTO COOBITHUS; YMEHUE BBIYUCIATH BEPOSTHOCTH C HMCIIOJIB30BAHHEM TPadUICCKUX METOJIOB;
MPUMEHSTH (POPMYIIBI CIIOKEHUSI U YMHOXKCHUSI BEPOSTHOCTEH, KOMOMHATOPHBIE (AKThl U (POPMYIIBI
MPU PENICHUH 3a]1ad; OIEHWBATh BEPOATHOCTH PEAbHBIX COOBITHIA; 3HAKOMCTBO CO CIy4alHBIMU
BEJIMYMHAMHU; YMEHUE MPHUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OONBIINX YHCENT B MPUPOJIHBIX U
OOIECTBEHHBIX SBIICHUSX;

— yMEHHE OTNepUPOBATh MOHITUSIMH: TOUYKA, MpsiMasi, TIIOCKOCTh, MPOCTPAHCTBO, JIBYTPAHHBIH
YTOJI, CKPEIIMBAIOIINECS TPSIMbIE, MApAJJICIHbHOCTh U MEPIECHIUKYISIPHOCTh MPSMBIX U TUIOCKOCTEH,
yroJ MEXIY MPSAMBIMU, YTOJI MEXKIY NMPSAMON U ITUIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSIMH, PACCTOSTHUE
OT TOYKHU JO TJIOCKOCTH, PACCTOSIHHUE MEXIY MPSIMBIMH, PACCTOSIHUE MEXIY TUIOCKOCTAMH; YMEHHE
MCIIOJIb30BaTh MPU PEIICHUH 3a/1a4 U3y4eHHbIEe (PaKThl U TEOPEMbI MIIAHUMETPUN; YMEHUE OLIEHUBAThH
pa3Mepbl 00BEKTOB OKPY>KAIOILET0 MUPA;

— YMEHHE OIlepHpoBaTh TMOHATHAMM: MHOTOIPaHHHUK, CEYEHHE MHOIOrpaHHMKa, KYO,
napajuiefienunesa, npusma, nupamuaa, GuUrypa M NOBEPXHOCTh BpallleHUs, IWIMHApP, KOHYC, IIap,
cdepa, cedeHus: purypsl BpalieHHs, IIOCKOCTh, Kacaromascss chepsl, HWINHIpPA, KOHYca, IUIOMAab
MOBEPXHOCTU THpaMHUAbl, NPU3MBI, KOHyca, LWIMHApA, I[Uloumanb cdepel, o00beM KyOa,
IPSIMOYTOJIBHOTO NapajuleJIeNuNena, NUpPaMHIbl, NPU3MbI, LMIUHApA, KOHYCa, IIapa; YMEHHE
n300pakaTh MHOTOTPAHHMKM M TIOBEPXHOCTH BpAalllEHUS, UX CEUEHUS OT pPYKH, C IOMOUIBIO
YEPTEXKHBIX MHCTPYMEHTOB U DJIEKTPOHHBIX CPEJCTB; YMEHHME pACIIO3HABATh CUMMETPUIO B
MIPOCTPAHCTBE; YMEHHE PAcIO3HABATh MIPaBUIIbHbIE MHOTOIPaHHUKH;

— YMEHHE OIepUPOBaTh MOHATUSAMHU: JBHKEHHE B IPOCTPAHCTBE, IOJ0OHBIE (QUIYpPHI B
MIPOCTPAHCTBE; UCII0JIb30BATh OTHOLIEHHE IO MOBEPXHOCTEH U 00beMOB MOJOOHBIX (HUTYp HpHU
pEILIEHNN 33/1a4;

— yMEHHE BBIYHMCIIATH F€OMETPUYECKHUE BETUUYMHBI (IJIMHA, Yo, MJI0aab, 00beM, IIOoaib
MTOBEPXHOCTH ), UCIIOJIb3YS U3YYEHHbIE (POPMYJIIBI U METO/IbI;

— YMCHHC OIICpUPOBATH TOHATUAMU: MPAMOYrOJIbHAA CHCTEMa KOOPAWHAT, KOOPAWHATHI
TOYKH, BEKTOP, KOOPAHWHATHBI BCKTOpPA, CKAJAPHOC NPOU3BECACHHUEC, YIroJl MEKAY BCKTOpaMH, CyMMa



BEKTOPOB, NMPOU3BE/ICHIE BEKTOPA HA YHCIIO; HAXOAUTD C MOMOIIBIO H3yYEHHBIX (POPMYII KOOPIHMHATHI
CeperHBI OTPE3KA, PACCTOSTHUE MEKIY ABYMsI TOUKAMU;

— yMEHHE BBIOMpATh MOAXOIAIIMKA W3YYEHHBIH METOA JUIS peIleHUs 3aJayd, paclo3HaBaTh
MaTeMaTHueckue (akTbl U MaTEeMaTHYECKUE MOJEIU B IPUPOJHBIX U OOLIECTBEHHBIX SIBICHUSX, B
HCKYCCTBE;, YMEHHE IPHUBOJMUTH IIPUMEPHl MAaTEMaTUYECKUX OTKPBITUHA POCCUHCKOW U MHMPOBOH
MaTEeMaTHUYECKON HAYKH.

— yMEHME ONEpUPOBATH NOHATUIMMU: ONPEEIICHUE, aKCUOMa, TEOPEMA, CIIEJICTBUE, CBOICTBO,
MPU3HAK, JI0Ka3aTeIbCTBO, PABHOCWIbHBIC (OPMYITUPOBKH; yMeHUE (QOpMYIUpOBaTh OOpaTHOE U
IIPOTUBOIOJIOKHOE YTBEP)KICHUE, MPUBOAUTH IPUMEPbl U KOHTPIPUMEPHI, HCIOJb30BATH METOJ
MaTeMaTUYeCKOW WHIAYKUMHU; NPOBOAUTH JIOKA3aTENIbHBIE PACCYXKACHUS INPHU PEIICHUH 3a/ad,
OLIEHUBATh JIOTUYECKYIO [TPaBHIIBHOCTb PACCYKACHMI;

— YMCHHE OICPUPOBATH  IIOHATUSAMMU: MHOXECTBO, ITOJMHOXECTBO, ornecpanmyun  Hag
MHOXCCTBaMU,; YMCHHEC UCII0JIb30BATh TGOpCTI/IKO-MHO)KGCTBeHHHﬁ afrapar oy onvucanusa peajlbHbIX
IpoueccoB U HBHGHHﬁ, U IIpH pEIICHUHA 3a/1a4, B TOM YHUCJIC U3 APYTHUX y‘IC6HBIX npeaAMETOB;

— yMEHHE ONepUupoOBaTh MOHATHAMH: rpad, CBA3HBINA rpad, AepeBo, MUK, rpad Ha TIOCKOCTH;
YMEHHE 3a]aBaTh U ONKMCHIBATh I'padbl Pa3IHUHBIME CIIOCOOAMH; UCIIOIB30BaTh Ipadbl NIpU PEeLICHUH
3amad;

— yMeHHue cBOOOJHO ONEepPHPOBATh MOHATHAMH: COYETAHHE, IIEPECTaHOBKA, YHCIO COUYCTAHUH,
YHCII0 TIePeCTaHOBOK; OMHOM HBIOTOHA; yMEHHE MPUMEHITh KOMOMHATOPHBIE (QaKThl U PACCYKIACHUS
ISl peILICHNUs 3a/1a4;

— YMCHHUC OIICPUPOBATH IMOHATHUAMU: HATYPAJIBHOC YMUCIIO0, LCJIOC YUCIIO0, OCTATOK 110 MOAYJIIO,
palluOHAJIBHOC YUCJIO, UPPALUOHAJIBHOC YHCIIO, MHOKCCTBA HATYPAJIbHBIX, HEJIbIX, pAlMOHAJIBbHBIX,
[lef/'ICTBI/ITCJII)HI)IX YHCCII; YMCHHUC HUCIIOJIB30BATh IIPU3HAKU ACJIMMOCTH, HaM CHBIITNH 061HHI>1 JCIINTCIIb
1 HAMMCHBIICC 06]]_[66 KpaTHOC, aJiTOpUTM EBKJ’II/II[a IIpHu PCUHICHUH 3a/la4; 3HAKOMCTBO C pa3/IMYHbIMHU
IMO3MIIMOHHBIMH CUCTEMAMH CUHMCIICHUA,

— YMCHHC CBO6OI[HO OIICPHUPOBATL IMOHATHAMH: CTCIICHb C HLCJIBIM II0KAa3aTCJIICM, KOPCHb
HaTypaHBHOﬁ CTCIICHU, CTCICHb C palrOHAJIbHBIM I10Ka3aTcjieM, CTCIICHbL C I[GﬁCTBI/ITCJ'IBHBIM
(BCH_IGCTBGHHBIM) IIOKa3aTcCJiEM, J'IOl"apI/I(i)M qucia, CHHYC, KOCUHYC U TAHTCHC ITPONU3BOJIbHOI'O YUCJIA,

— yYMEHHME ONEepUpOBaTh MOHATHSAMHU: TOXAECTBO, TOXAECTBEHHOE MpeoOpa3oBaHUe,
YPaBHEHUE, HEPAaBEHCTBO, CHCTEMa YPAaBHEHHWH W HEPABEHCTB, PAaBHOCWIBHOCTb YPAaBHEHMIA,
HEpPAaBEHCTB W  CHUCTEM, palMOHANIbHBIE, HppallOHAIbHbIE, I10Ka3aTelIbHbIE, CTENEHHBIE,
JorapuMHUUECKUe, TPUTOHOMETPUYECKHE YpaBHEHMs, HEPaBEHCTBA M CHUCTEMBI; YMEHHUE pellaTh
YpaBHEHHUsI, HEPABEHCTBA M CHCTEMbl C IIOMOUIIbIO pPAa3JIMYHBIX IPHUEMOB; pelIaTh ypaBHEHUS,
HEPABEHCTBA M CHCTEMBI C IAapaMETpPOM; NPUMEHATh ypaBHEHHS, HEPAaBEHCTBA, UX CHCTEMBI IS
pelIeHns MaTeMaTUYeCKUX 3a7a4 ¥ 3a7a4 U3 pa3IMyHbIX o0acTell HayKU U PeabHOM KU3HU;

— yMeHHe CBOOOJHO OIEepUpoBaTh MNOHATHAMHU: Tpaduk ¢(yHKUIMH, oOpaTHas QyHKIMS,
KOMITO3UIUS (DYHKIUH, JIMHEeHHass QYHKIMS, KBaapaTHaHas (QyHKIUS, cTeneHHas: QYHKIUS C IETBIM
MoKasareieM, TpUTOHOMETpuYeckue (yHKIMU, OOpaTHbE TPUTOHOMETpUYECKUE (PyHKIUH,
MokazaTenbHass W JjorapupmMuueckas (QyHKIUU; YMEHHE CTPOUTHh Trpaduku (DYHKIIHM, BBITOJHITH
npeoOpa3oBanus rpadukoB GyHKINH;

— YMCHHE WCIOIb30BaTh Tpaduku QYHKITUH IS U3yYCHHS TPOIECCOB M 3aBHCHUMOCTEH TpH
pelleHny 3a1ad W3 JAPYruX Y4eOHBIX IMPEJIMETOB M M3 PEAbHOW JKWU3HU, BBIpaKaTh (HOpMylIaMu
3aBUCHMOCTH MEKIy BeTUYHHAMU;

— yYMEHHE CBOOOJHO OIEPUPOBATH IMOHATHUSAMHU: YETHOCTh (YHKIUH, MEPUOTUTHOCTD

(GyHKINHU, OTPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTD (DYHKIIMH, SKCTpeMyM (DYHKITHH, Hauboblee U
HauMeHbIlIee 3HaYeHUs] PYHKIIMH Ha IPOMEXYTKE; YMEHHE TPOBOAUTH UCCIIEI0BaHNE (PYHKIINH;

— YMEHHE WUCMOIb30BaTh CBOMcTBa M Trpaduku (GYHKUMHA JUIsl pELIeHHUs ypaBHEHMH,
HEpaBEHCTB M 3aJa4 C MapaMeTpaMu; n300pakaTh Ha KOOPAWHATHON MJIOCKOCTH MHOKECTBA pEIICHUN
YPaBHEHUH, HEPABEHCTB U X CUCTEM;

— YMCHHC CBO6OHHO ONCpHUpOBATH MOHATHUAMU: IIOCICAOBATCIBHOCTD, apmi)MeTquCKas[



MPOrpeccusi, TeOMETPUYeCcKasi MPOrpeccusi, OECKOHEYHO YOBIBAIOIIAs TeOMETpUYEcKasl MPOTPECCHUs;
YMEHHE 3a/1aBaTh MOCIIE0BATEIHLHOCTH, B TOM YHCJIE C TOMOIIBIO0 PEKYPPEHTHBIX (HOPMYIT;

— YMEHHE OINEpHpOBAaTh TMOHATHIMH: HENPEPHIBHOCTh (YHKIMHM, AaCHUMOTOTHI Tpaduka
¢byHKMM, TepBag W BTOpas NPOW3BOMHAS (YHKIUH, T€OMETPUYECKHH W (U3UYECKHH CMBICIT
MIPOU3BO/IHOM, TIEpBOOOpa3Hasi, OMPEAEICHHBIM WHTETpaj; YMEHHE HaXOAWUTh aCHMITOTHI Trpaduka
GYHKIMM; yMEHHE BBIYHCIATH HPOU3BOAHBIC CYMMBI, IPOU3BEACHUS, YaCTHOTO M KOMITO3HIIUH
(GyHKIMH, HAXOIUTh ypaBHEHHE KacaTelbHOH K rpaduky QpyHKINY;

— YMEHHE WCIIOJIb30BaTh MPOU3BOIAHYIO U WCCICIOBaHUA (QYHKIUH, I HaXOXICHHS
HAWTYYIIIErO PEHICHHWs B TPUKIATHBIX, B TOM YHCJIEC COLMATBHO-IKOHOMHYECKUX U (UIUUECKUX
3ajauax, JJisl OMPEIEIICHUSI CKOPOCTH M YCKOPEHHSI; HAXOAUTh TUIOMIAH U 00BEMBI (PUTYP C TIOMOIIBIO
WHTETpaNia;  NPUBOJUTH  MPUMEPHl  MATEMAaTHYECKOTO  MOJCIHPOBAHUS  C  I[OMOIIBIO
mudepeHIMaTbHBIX YPaBHEHUIH;

— YMEHHE OIEpPUpPOBATH IOHATUAMU: KOMIUIEKCHOE 4YHUCIIO, CONPSIKCHHBIE KOMILIEKCHBIC
quciaa, MOAYIb W ApPryMEHT KOMIUIEKCHOTO uyHcia, (opMma 3alucd KOMIUIEKCHBIX —YHCEel
(reoMeTpuvecKas, TPUTOHOMETpUYECKas M ajreOpandecKkasi); yMEeTh NMPOU3BOAHUTH apH(MeTHUECKue
JEUCTBHS C KOMIIJIEKCHBIMU YHCIIAaMU; IIPUBOJUTH IPUMEPBI UCIIOJIb30BAHMSI KOMIIJIEKCHBIX YHCET;

— yMeHHe CBOOOJHO OIEpPHPOBATh TMOHATHUSAMHU: CpeaHee apudMeTHuecKoe, MeanuaHa,
HauOoJiplIee U HaMEHbIIIee 3HAUCHMs, pa3Max, AUCHEepCUs, CTaHIapPTHOE OTKJIOHEHHUE JJIsi ONUCAHUS
YUCJIOBBIX [AHHBIX; YMEHHE MCCIEN0BaTh CTATHCTHUYECKUE JAHHBIE, B TOM 4YHUCJIE C NPUMEHEHHEM
rpadMuecKux METO/I0B U JIEKTPOHHBIX CPEICTB; IpaUUecKu UCCIe10BaTh COBMECTHbIE HAOIIOIEHUS
C IIOMOIIBIO THArpaMM PacCEeUBaHUs U JIMHEHHON pErpecCcuy;

— YMEHHE HaxXOJUTh BEPOSTHOCTH COOBITHMH C HCIOJIb30BaHUEM TIpaUUEecKMX METOJIOB;
MPUMEHSTH JJIs pelIeHUsl 3a1a4 (OPMYJIbl CIOKEHUS U YMHOXKEHUS BEPOATHOCTEN, POpMyYTy MOTHOU
BEpOATHOCTH, Gopmyny bepHyinu, komMOuHaTopHbIe (ATl U (HOPMYIIBI; OLEHUBATH BEPOSTHOCTH
peaJIbHbIX COOBITHMH; YMEHHE OINEpPUpPOBaTh MOHATHSAMH: CilydaiiHas BEJIMYMHA, pacHpelielcHHe
BEPOATHOCTEM, MAaTEMaTH4ECKOE OXHJAaHUE, OUCIEPCUs W CTAaHAAPTHOE OTKJIOHEHHE CIydalHOU
BEJIMYMHBI, (YHKIUU PACHpPEeSICHHsI M TIOTHOCTH PABHOMEPHOTO, MOKA3aTEeIbHOTO U HOPMAJILHOTO
pacmpenesieHuii; YMEHHE HCIIOIb30BaTh CBOMCTBA M3YYECHHBIX PACIPENEICHUN I pEelICHUs 3a1ay;
3HAKOMCTBO C TOHSTHUSIMU: 3aKOH OOJBIIMX YHCEN, METO/Abl BHIOOPOUYHBIX HMCCIEAOBAHUN; yMEHUE
MPUBOANUTE PUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX YUCEN B IPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

— yMeHHE CBOOOJHO ONEpPUPOBATh MOHATHSAMH: TOUKA, MpsAMas, IIOCKOCTb, MPOCTPAHCTBO,
OTpE30K, JydY, IIJIOCKMM Yrojl, [JBYI'PAHHBIA Yrojl, TPEXTPaHHBIM yroi, IepeceKaroluecs,
MapaJuIeIbHbIE U CKPEUIMBAIOIIMECS IMPSAMBIE, MAapPALUICIbHOCTh W NEPHEHAUKYISIPHOCTD HPSIMBIX U
IIJIOCKOCTEM, YTroJI MEXAY NPAMBIMH, YIOJI MEXKIY MPSAMON U IJIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTAMH;
YMEHHE MCIIONb30BaTh MPU PEIICHUU 3aJad U3y4deHHbIE (DAKThl U TEOpPEMbl IUIAHUMETPUH; YMEHUE
OLIEHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOLIEM MHpE; YMEHHE ONEepupoBaTh HOHATUSIMM:
MHOTOTPaHHHK, CEYEHNE MHOTOI'PaHHUKA, IPaBUIIbHBI MHOTOTPaHHUK, IIpU3Ma, MupamMuaa, Gpurypa u
MOBEPXHOCTh BpallleHHs], LIWIMHIP, KOHYC, 1ap, chepa, pa3BepTKa NOBEPXHOCTH, CEUYEHHUs KOHYyca U
LWINHAPA, NapajuielIbHble OCH WM OCHOBAHMIO, CEYCHME Ilapa, IUIOCKOCTh, Kacaromascs cdepsl,
LWINHAPA, KOHYCa; YMEHHE CTPOUTh CeUYeHHEe MHOTOTPaHHUKA, H300paXkaTb MHOI'OIPaHHUKH, (DUTYDPBI
Y MOBEPXHOCTH BpAIICHUS, UX CEYEHHUs, B TOM YHCIE C MOMOIIBIO JIEKTPOHHBIX CPEACTB; YMEHHE
NPUMEHSATh CBOWCTBA T'€OMETPHUUECKUX (UTYp, CAMOCTOATENBbHO (HOPMYIHPOBATH OIpPEIeTICHUS
U3y4aeMbIX (UTyp, BBIABUTATh THIOTE3bl O CBOWCTBAX M MpPH3HAKaX TIEOMETPUUYECKUX GUryp,
00OCHOBBIBaTh WJIM ONPOBEPraTh HX; YMEHHE NPOBOAMTH KIacCU(PUKALUIO (QUTYp MO PasIUYHBIM
MpU3HAKaM, BBIIOJIHITH HEOOXOIMMBIE JIOTIOIHUTEIbHBIE TTOCTPOEHUS;

— yMeHHe CBOOOJIHO ONEpPHPOBATH MOHATHAMU: IUIONIAb (GUTYpPBI, 00beM (UTyphl, BETUYNHA
yrja, pacCTOSHHE OT TOYKH [0 IUIOCKOCTH, PACCTOSIHUE MEXKIYy MpPSIMBIMU, PACCTOSTHUE MEXITY
IUIOCKOCTSIMH, IUIOMIAJL cepbl, MIOMIAah MOBEPXHOCTH MUPAMUIBI, MPHU3MBbI, KOHYCa, LWIMHIPA,
o0beM Ky0a, MpsIMOYTOJIBHOIO Tapajuieienurnena, MupamMuabl, MTPU3Mbl, IWIMHIApA, KOHYca, LIapa;
yMEHHUE HaXOAUTh OTHOLIEHHE 00HEMOB MOI00HBIX GUTYP;

— yMEHHE CBOOOJHO ONEPHPOBaTh TMOHATUSIMH: JBI)KCHHE, TMapauIeIbHBIA TepeHoc,



CUMMETpHUSI Ha TUIOCKOCTM M B TPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHHE MOA00Ms, MOJAOOHBIE
burypsl; yMeHHE pacro3HaBaTh paBHbIE U MOJ0OHbBIE (DUTYPHI, B TOM YHUCJE B MPHUPOJE, UCKYCCTBE,
APXUTCKTYPC;, YMCHHUC HUCIOJb30BATH TI'COMCTPUYCCKHUEC OTHOMICHUA, HAXOAUTb TICOMCTPUUCCKHC
BEJIMYMHBI (JJIMHA, YToJl, IJIoUa1b, 00bEeM) MPHU PEIICHUU 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB U U3
peaNbHOM KU3HH;

— YMCHHC CB060I[HO ONIEpHUPOBATH IMOHATHAMU: IPAMOYI'OJIbHAsA CHUCTEMA KOOpAUWHAT, BEKTOD,
KOOpAUHATBbl TOYKH, KOOPAWHATBI BCKTOPA, CyMMa BCKTOPOB, MNPOU3ZBCACHHUC BCKTOpa Ha YHUCIIO,
Pa310KEHUE BEKTOpaA I10 6a3Hcy, CKaJIIpHOC IMPOU3BCACHUEC, BEKTOPHOC IIPOU3BEACHUE, YI'OJI MEXKIY
BCKTOpaMH; YMCHHUC HCIIOJIB30BAaATh BGKTOpHHﬁ n KOOpIII/IHaTHHﬁ MCTOH  JId  PCUHICHUA
reOMETPHUYCCKUX 3aJad U 3aJa4 JPYyrux y‘Ie6HBIX IpEeaAMETOB; OIICPHUPOBATH IMOHATHUAMU: MaTpULa 2x2
u 3X3, OmpeaAcCInTECIIb MaTpullbl, I GOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACTIUTCIIA,

— yMEHHE MOJENUPOBATh peajibHble CUTyallMd Ha S3bIKE MAaTeMAaTHUKH; COCTaBIISThH
BBIPKCHHUS], YPABHEHUS, HEPABEHCTBA U UX CHCTEMBI 110 YCJIOBHIO 3aJa4d, UCCIEI0BATh MOCTPOCHHBIE
MOJIETIM C UCIOJIB30BaHUEM armapaTa ajare0pbl, HHTePIPEeTUPOBATh MOJYyYEHHBIH pe3ysIbTarT; CTPOUTH
MaTeMaTUYeCKUEe MOJICIU C IMOMOIIbI0 T€OMETPUUECKUX TMOHSATUN U BEIMYMH, PEIIaTh CBS3AHHBIC C
HUMU MPAKTUYECKUE 33/1a4H; COCTABJIATH BEPOATHOCTHYIO MOJIENIb U HHTEPIPETUPOBATH MOTYyYCHHBIN
pe3yibTaT; pemiarb MPHUKIAAHBIC 3a7a4d CPEICTBAMH MATEMAaTHYECKOrOo aHajiu3a, B TOM YHCIE
COLIMAJIbHO-9)KOHOMUYECKOTO U (PU3HUECKOr0o XapakTepa,

— yMEHHE€ BBIOMpaATh MOAXOASAIIMN METOA I PEIICHHs 3aJa4yd; MOHUMaHWE 3HAYMMOCTU
MaTEMaTHKU B U3yYEHUU MPUPOJHBIX U OOIIECTBEHHBIX MPOILIECCOB U SBJICHUN; YMEHUE PACIIO3HABATH
MPOSIBJICHUE 3aKOHOB MAaTEMATHKW B HCKYCCTBE, YMEHUE NIPHUBOAUTH MPUMEPbl MATEeMaTHYECKUX
OTKPBITUNA POCCUIICKON M1 MUPOBOM MAaTEMaTUYECKON HAYKHU.

MaxkcumanpsHas ydeOHas Harpy3ka ooydaromerocst 340 gac, B TOM 4mce:
— o0s3arenbHas ayIUTOPHAs yueOHas Harpy3ka oOydatomerocs 316 gaca;
— KOHCYJIbTalluK 12 4acos;

— MPOMEKYTOYHAs aTTecTaus 12 yacos.



1.4. IlepeyeHb NIIAHMPYEMBbIX Pe3yJILTATOB 00y4YeHUs M0 AMCUHUILIIMHE
OcBoenue nucuumuimHbl «YJ[.01 Marematuka» crocoOcTByeT (HOPMUPOBAHUIO Y CTYACHTOB
CIIEYIOIUX OOIIUX U MPo(ecCHOHATBHBIX KOMIETEHIIHA.

OK 01.

Brei6uparh  crocoObl  permieHus

MPUMCHUTCIIBHO K PA3JIMYHBIM KOHTCKCTAM.

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CpEACTBA IOMCKA,

3a1a4

npodeccuoHaNbHON  J1eATeNbHOCTH

aHalIM3a M MHTEpIpeTaluu

uHpopManuy, W HHGOPMAIMOHHBIE TEXHOJOTUU JJs BBIIOJHEHHA 3a7ad NpoecCHOHATBHON

ACATCIIBHOCTH.

OK 03. [lmanupoBaTh M peaqnM30BbIBaTH COOCTBEHHOE MNPOGECCHOHATBPHOE M JMYHOCTHOE
pa3BUTHE, IPEANPUHUMATENBCKYIO JIEATEIBHOCTh B MPO(ecCHoHaNbHOM cdepe, UCIoNb30BaTh 3HAHUS
10 MHAHCOBOM IPAMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYalLUsX.

OK 04. 3ddexTrBHO B3auMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/IC.

OK 05. OcymiecTBisTh yCTHYIO U MHUCbMEHHYI0 KOMMYHHUKAIMIO Ha TOCYJIapCTBEHHOM SI3bIKE

Poccuiickoii @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 06. IIposiBiaTh rpa’kJaHCKO-NAaTPUOTUUYECKYIO MO3UIINI0, TEMOHCTPUPOBATH OCO3HAHHOE

IMOBCACHHWEC Ha OCHOBC TpadULIMOHHBIX O6HI€‘-ICJIOB€‘-IGCKI/IX HeHHOCTeﬁ, B TOM 4YHCIIC C Y4YCTOM

rapMoHusalv MCKHAUOHAJIBHBIX W MCKPCIUTHO3HBIX OTHOIHGHI/Iﬁ,

AHTUKOPPYIIIMOHHOTO MTOBEICHUS.

OK 07. CopeiicTBOBaTh COXPAHEHUIO OKPYXKAIOUIEH cpesbl, pecypcocOepekeHn 0, TPUMEHSTh
3HaHUA 00 U3MEHEHUH KJIMMaTa, MPUHIUIBI OEpexIIMBOTO MPOU3BOICTBA, IP(HEKTUBHO ACHCTBOBATH B
Ype3BBIYANHBIX CUTYAIIHSIX.

MNPUMCHATHL CTaHAAPThI

IIK 1.2. OcyumecTBisiTh BBIOOp TEXHOJOIMHM, HWHCTPYMEHTAJIBHBIX CPEICTB U CPEICTB

BBIUHCIIUTENbHON TEXHUKM IPU OpraHu3alluy Ipolecca pa3padOTKH M HCCIEA0BaHUS OOBEKTOB

MpoeCCUOHAIBHON IeATETHHOCTH.

OO01mue KOMIEeTeHIUN

InaHupyemble pe3yJibTaThl 00y4YeHust

Oo0mue

)Il/lcunn.ﬂmlapm,le

OK 01 Bribupats
CIIOCOOBI pelIeHns
Banay
pogeCcCHOHANTBHOM
e TeTbHOCTH
PHMEHUTEIIBHO

K pasIMIHBIM
KOHTEKCTaM

- TOTOBHOCTh K TpPYJy, OCO3HAaHHE IEHHOCTH
MacTepcTBa, TPYAOIIOOUE;

-  TOTOBHOCTH K aKTHUBHOH JICATEIIbHOCTH
TEXHOJIOTUYECKON M COLMAJIbHOW HaNpaBJIE€HHOCTH,
CITOCOOHOCTD

HWHHUIUHUPOBATH, IJIaHUPOBATh n

CAMOCTOATEIIbHO BBIMIOJHATL TaKYHO JCATCIBHOCTD,

- HHTEpEeC K pa3THIHBIM chepam
npodeccroHaNBbHO NeaTebHOCTH,

Osnanenne YHHBEpPCAIbHBIMU y4eOHBIMH
ITO3HABATCIIbHBIMHU JleﬁCTBPIﬂMPI:

a) 0a30BbIe TOTUYECKHE IEHCTBUS:

- CaMOCTOSITENBHO (hopmynHpoBaTH u

AKTyalM3MpOBaTh MPOOJIEMY, pacCMaTpHBaTh €€
BCECTOPOHHE;
- YCTAaHABJIMBATH CYIIECTBEHHBIH MPU3HAK WK
OCHOBaHHsI JUISl CPaBHEHHsS, KIACCUDUKALUK U
0000IICHUS;

- ompeaciATb  HeJnu  ACATCIIbBHOCTH, 3alaBaTb

MMapaMeTPbl U KPUTCPUU UX JOCTUIKCHUS;

-BIIaJIETh METOJ]AMH JJOKa3aTeIbCTB, AITOPUTMaMH
peleHust 3a71a4; yMeH1e GopMyIrpoBaTh
OTIPCACIICHNSA, aKCUOMBI U TEOPEMBI, IPUMECHATH UX,
IMIPOBOAUTE TOKA3aTCIIbHBIC PACCYXICHHUA B XOJIC
[pEIICHAS 3a/1a4;

- YMETh OIIEPHUPOBATH MMOHATUSIMHE: CTETICHb
guUcIIa, JJorapudM Jrcia; yMEHHE BBITIOTHATh
BEIYMCIICHHE 3HAYCHUH U TpeoOpazoBaHus
BEIPAKCHUH CO CTETICHSMU H JIOTapudMamu,
MpeoOpa3oBaHus JPOOHO-PAIMOHATBLHBIX
BBIPAYKEHUI;

- YMETh ONIEPHUPOBATH NMMOHATHAMU: pallUOHAJILHBIC,
MppaluOHAJIbHBIC, TOKA3aTCJIbHBIC, CTCIICHHBIC,
iorapupmMIdecKie, TPUTOHOMETPHUIECKHE
YpAaBHCHHS U HEPABCHCTBA, UX CUCTEMBI,

- YMETh OIIEPUPOBATH MMOHATUAMU: (DYHKITHS,
HeTpephIBHAS ()YHKIIHS, TIPOU3BOIHAS,
[epBOOOpa3Has, ONPEICICHHBIA HHTETPAIT; YMETh

HAXOAUTD MMPONU3BOJAHBIC 3JICMCHTAPHBIX q)yHKHHfI,
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- BBUISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOpPEYHUS B
[paccMaTpUBaeMbIX SIBICHHSX;

- BHOCHTb KOPPEKTHBBI B  [IESTENbHOCTD,
OLICHUBAaTh COOTBETCTBHE pE3YJIbTATOB  IEIISIM,
OLIEHUBATh PUCKH MOCIIEACTBHI AEATETHHOCTH;

- pa3BMBATh KPEATUBHOE MBIIICHUE MTPU PEIICHUN
PKM3HEHHBIX MPOOIeM

0) 0a30BBIC UCCIICIOBATEIBCKHE ICHCTBYS:

- BIIAJIETh HABBIKAMH Y4eOHO-HCCICAOBATEILCKOM
1l IPOEKTHOM JeITEIbHOCTH, HABBIKAMHE pa3peIleHUs
mpooieM;

- BBUIBISITH MPUYUHHO-CJICJCTBEHHBIC CBSI3H H
AKTyalU3UpOBaTh 3ajady, BBIIBUraTh TUIOTE3Yy e
[PELICHUSI, HAXOAUTh aPTYMEHTBI JUIS J0KA3aTeNIbCTBA
CBOMX YTBEP)KAEHHI, 3a1aBaTh IapaMeTpbl U
KPUTEPHH PEIICHUS;

- aHaJIu3upoBaTh MNOJYUYCHHBIC B XOJC PCIICHUA
Bagaun peE3yJbTaTbl, KPUTUYCCKHU OLCHUBATL HX

ITOCTOBEPHOCTh, IPOTHO3UPOBAaTh M3MCHCHHE B
HOBBIX YCIIOBUSIX;

- YMETh MEPEHOCUTDH 3HAHUS B MO3HABATEIIBLHYIO U
[PAKTHYECKYIO 00JIACTH JKU3HEICITEIbHOCTH;

- yMeThb WHTETPUPOBaTh 3HAHHS U3 Pa3HBIX
peMEeTHBIX obJacTeii;

- BbBIIBUT'aTh HOBBIC uacu, Hpe}lHaFaTb
OpI/IFI/IHaHLHI)Ie noaxoabl U peIHeHI/IH;

i CIIOCOOHOCTh

ux HCIIOJIb30BaHUA B

[103HABATEJILHOM U COLMAJIBHOM IPAKTUKE

MICTIONB3YS CIIPABOYHbBIC MaTEPUAIIbl; HCCIEN0BATH B
[poCTeHIINX CiTydasx (yHKIUH HA MOHOTOHHOCTB,
HAXOAWTh HAaOOJIbIINE ¥ HANMEHBIINE 3HAUCHUS
(yHKINH; CTPOUTH TpadUKH MHOTOUJICHOB C
MCIIONIb30BAaHHUEM amliapaTa MaTeMaTHueCcKOro
AHaJIM3a; IPUMEHSTh IIPOU3BOIHYIO IIPU PEILICHUN
3ajad Ha JBMDKEHUE; PeIIaTh MPAaKTHKO-
OpHEHTHPOBAHHbBIC 33a]]a4¥ HA HAHOOJBIINE U
HaMMEHbIINE 3HAYEHUs, Ha HAX0XKJCHUE ITyTH,
CKOPOCTH M yCKOPEHUS;

- YMETb ONIEPUPOBATH MOHATHAMHU: PALOHATIbHAS
(byHKINS, TOKa3aTeNbHast QYHKIIHS, CTeTICHHAS
(byHKIUS, TorapudMImdecKas QyHKIH,
TpUTOHOMETpHUYeCKHe (PYyHKINH, 0OpaTHBIC
(YHKIIMH; YMEHUE CTPOUTH I'paduKn U3yUeHHBIX
(bYHKIMH, NCTIOJIB30BATh T'PaQUKU IIPH N3yIECHUH
[POLIECCOB U 3aBUCUMOCTEH, P PELICHUH 3a/1a4 13
IMpyrux yu4eOHBIX NPEAMETOB U 3a/1a4d U3 pealbHON
PKM3HH; BBIPAXKATh ()OPMYJIaMU 3aBUCUMOCTH MEXIY
BEJININHAMU;

- YMETb peIaTh TEKCTOBBIE 33/1a41 Pa3HbIX TUIIOB
(B TOM 4YmMCIIe Ha TIPOLEHTHI, TOJIHM U YacTH, Ha
IMBIDKEHNE, PaOOTy, CTOUMOCTH TOBAPOB U YCIYT,
HAJIOTH, 3aJa9H U3 00JaCTH yIPaBICHUS THIHBIMU
1 ceMeliHBIMU (PHAHCAMHU); COCTaBIISITh
[BLIpAXKCHUSA, YPABHCHU A, HCPABCHCTBA U UX
CHCTEMBI 10 YCJIOBHIO 3a][a4l, UCCIEA0BATH
[OJTy4eHHOE PEelIeHHE U OLICHUBATh
[IpaBIOIIO00HOCTD PE3yIbTATOB;

- YMETb OIIEpPUPOBATH MOHATHIMHU: CpEIHEE
apugmeTnyeckoe, MeaHa, HanoobIIee U
HarMEHbIIIee 3HAYCHHS, pa3Max, AUCTIEPCHs,
CTaH/IapPTHOE OTKJIOHEHNE YHCIIOBOTO HAabopa;
YMETb W3BJIEKaTh, HHTEPIIPETUPOBATh
mH(OopMaluio, NpeICTaBICHHYIO B TabJIMIaX, HA
ImrarpaMmMax, rpaukax, OTpakarolyto cBoiicTBa
[PCAJIBHBIX IMPOLECCOB U HBHeHPIﬁ; MpEACTaBIIATh
MHGOPMAIIMIO ¢ TTIOMOIIBIO TAOIHIl U AUATPaMM;
ccie10BaTh CTATUCTHYECKUE TAHHBIE, B TOM YHCIIE
C IpUMEHEHNEM IrpadIeCKUX METOJIOB 1
HIICKTPOHHBIX CPEJICTB;

- YMETb OIIEPUPOBATH MOHATHAMHU: CIIyJalHBIN
OTIBIT M CITy4aliHOE COOBITHE, BEPOSITHOCTD
CITy4aiiHOTO COOBITHS; YMEHHE BHIYUCIIATE
BEPOSITHOCTD C UCIIOJIb30BaHHEM IrpadUuecKux
METOIOB; IPUMEHSATH (POPMYITBI CIOKECHUS U
[YMHO>KEHHUS BEpOSITHOCTEH, KOMOMHATOPHBIE (haKTHI
1 GOPMYIIBI IIPH PELICHNH 3a/1a4; OIICHUBATh
BEPOSATHOCTH PEATBbHBIX COOBITHIA; 3HAKOMCTBO CO
CHy‘IaﬁHBIMH BCIIMYMHAMU, YMCHUEC IPUBOINUTH
[IpUMEpHI MPOSIBICHNS 3aKOHA OOJIBIINX YUCENT B
[IPUPOJTHBIX M OOIECTBEHHBIX SBICHUSIX;

- YMETb OIIEpPUPOBATH MOHATHAMH: TOUKA, IIPsIMasi,
[UI0OCKOCTB, IPOCTPAHCTBO, IBYTPaHHBIN yTod,
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CKpEIUBAIOILUECS TPAMBIE, TapAITIEIbHOCTD U
MEPIEHANKYIIIPHOCTD NPSMBIX M INIOCKOCTEH, yroi
MEK Ty IPSIMBIMH, YTOJI MEXKIY TPAMON U
[IOCKOCTBIO, YTOJI MEKAY IIIOCKOCTSAMH,
[PACCTOSIHHE OT TOUKH A0 IJIOCKOCTH, PaCCTOSTHUE
MeX Ty IPSIMBIMU, PACCTOSIHUE MEXKAY
[IOCKOCTSIMH; YMEHHUE UCIIOIb30BaTh IPU PEIIeHUH
3aza4 n3ydeHHble (PAKTHl U TEOPEMBI INTAHUMETPHH;
[YMEHHE OLIEHUBAaTh pa3Mepbl OOBEKTOB
OKpPY’KalOIIero MUpa;

- YMETh ONEPUPOBATH MOHATUSAMH: MHOTOIPaHHHUK,
CCUCHNE MHOTOTPAaHHMKA, KyO, mapaieenures,
pu3Ma, Tupamuaa, GUrypa u moBepxHOCTh
BpalIeHNs, THIXHAD, KOHYC, map, cepa, CeIeHNs
(bUrypbl BpallleHHsl, INIOCKOCTbh, KacatoIasics
cepsl, IUITHHIpA, KOHYCA, TUIOIa/ (b TIOBEPXHOCTH
MTIpaMUIbl, IPU3MBL, KOHYCa, IMIIMHIPA, IUIOIAIb
chepsl, 00beM Ky0Oa, MPSIMOYToJIBHOTO
apaiesenunesa, TUpaMuIbl, TPU3MBI, IUIHHIPA,
KOHYcCa, II1apa; yMEHNE U300paxaTh
MHOTOIPaHHHMKH U MOBEPXHOCTH BPALICHHUS, HX
CedeHHs OT PYKH, C MOMOILBIO YEPTEHKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CPEJCTB; YMEHUE
[pacro3HaBaTh CAMMETPHIO B IPOCTPAHCTBE; YMEHHE
[pacrio3HaBaTh MPaBUIbHBIE MHOTOIPAaHHUKH;

- YMETh OIIEPUPOBATH MOHATUSAMU: BI)KCHUE B
pOCTpaHCTBe, NOA00HBIE (UTYPHI B TPOCTPAHCTBE;
MCTIONBE30BaTh OTHOIIEHHE ILIOIIAAEH
[OBEPXHOCTEH U 00BEMOB OAOOHBIX (HUTYpP MPH
pEIIEHNH 337a4;

- YMETb BBIYHUCIATh TEOMETPHUUECKUE BETHYUHBI
(7uMHa, yroJl, IIoma b, 00beM, INIoNIa b
[TOBEPXHOCTH), NCTIONIB3YS N3yUEeHHbIE (OPMYIIBI 1
METOBI;

- YMETh OIIEPHUPOBATH MOHATUAMHU: IPSIMOYTOJIbHAS
crcTeMa KOOpJIMHAT, KOOPAWHATHI TOUKH, BEKTOD,
KOOPAMHATHI BEKTOPA, CKAJIIPHOE MIPOU3BEACHUE,
[YTOJI MEXXIY BEKTOPaMH, CyMMa BEKTOPOB,
[IPOM3BEICHUE BEKTOPA HA YHCIIO; HAXOIUTH C
[TOMOIIBIO M3YYEHHBIX (POPMYIT KOOPAMHATHI
CepeIHbI OTPE3KA, PACCTOSTHUE MEXKAY IBYMs
TOUKaMU;

- YMETb BBIOMPATH MOXOSIINNA N3yIEeHHbIH
METOJ JUIsl peLIeHUs 3a1a4l, PaclO3HaBaTh
MaTeMaTHUeCcKue (paKkThl 1 MaTeMaTHYECKHE MOJICIN
B IPUPOJHBIX U OOIIIECTBEHHBIX SBICHUAX, B
MCKYCCTBE; YMEHHE IPUBOJUTH TPUMEPEI
MaTEMaTUYECKUX OTKPBITUH POCCUICKON U
MHUPOBOI MaTEMATUYECKOM HAyKHU.

- YMETh OIIEPHUPOBATH MOHATUSIMHE: OTIpe/IeIeHNE,
aKCcHOMa, TeopeMa, CIIEACTBUE, CBOMCTBO, IPU3HAK,
ITOKa3aTeabCTBO, pABHOCWIIBHBIE (DOPMYIINPOBKH;
yMeHHe (GOpMyITHpPOBaTh 00OpaTHOE U
[TPOTUBOMOI0XKHOE YTBEPKJCHUE, IPUBOJAUTH
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[IpUMEpPBI 1 KOHTPIIPHMEPBI, HCIOIb30BaTh METO
MaTeMaTHIECKOH WHIYKINH; IPOBOANUTD
IMTOKa3aTenbHBIC pacCyKACHHUS IPH PELICHUH 3a/1a4,
OLIEHNBATb JIOTHUECKYIO IPABUIBHOCTD
[PACCYKACHUIA;

- YMETh ONEPUPOBATH MOHATUSAMH: MHOXECTBO,

[0 IMHOKECTBO, ONIEPAIlH HaJ MHOXECTBAMU;
YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar JJis ONUCAHUS PEalbHBIX MPOLIECCOB U
SIBIICHUI IIPU PELICHUH 33/1a4, B TOM YHCIIE U3
IMPyTHX y4eOHBIX IPEAMETOB;

- YMETb ONIEPUPOBATH MOHATHAMHU: Tpad, CBI3HBINA
rpad, IepeBo, UK, Tpad Ha MIIOCKOCTH; YMEHHE
3a71aBaTh U OTIMCHIBATH TPA(bl Pa3ITHIHBIMU
CrI0cO0aMI; UCTIONB30BaTh Ipadbl MPU pelICHUH
3agay;

- yMETb CBOOOJIHO ONIEPUPOBATH HOHSITUSIMH:
coueTaHue, NepeCcTaHOBKa, YHCIIO COYCTaHUH, YHCIIO
epecTaHoBOK; OMHOM HbloTOHA; yMeHue
[IPUMEHATh KOMOMHATOPHBIE (DaKThI U pacCyXICHHS
uIs pereHns 3a1ad;

-yMETh ONIEPUPOBATH MOHATHAMH: HaTypaJbHOE
[IFICIT0, IIETI0Ee YHCII0, OCTATOK 110 MOIYIIIO,
[paMOHAIBHOE YHCIIO, HPPALIMOHAIBFHOE YHCIIO,
MHOeCTBa HATYypPaJIbHBIX, LIENbIX, pallHOHATIBHBIX,
e iCTBUTENBHBIX YHCET;, YMEHHE UCIIOIb30BATh
IPU3HAKU JACTHMMOCTH, HAMMEHBIIUH OOIIHiA
ImeuTeNs U HauMEeHbIIee 00Iee KpaTHOE, alrOpUTM
EBKiIMIa IPH peLIeHUH 3a1a4; 3HAKOMCTBO C
Pa3IMYHBIMH TIO3UIIMOHHBIMH CHCTEMaMHU
CUNCIICHNS;

- yMETb CBOOO/IHO ONIEPHPOBATH HOHITHSIMH:
CTETICHB C IEJIBIM ITOKa3aTesieM, KOPeHb
HaTypaJbHOM CTENEHH, CTENICHb C PallMOHAIBHBIM
[ToKa3aTeJeM, CTENeHb C AeHCTBUTEIbHBIM
(BeleCTBEHHBIM) TI0Ka3aTeNeM, JJorapudm dncia,
CHHYC, KOCHHYC U TAaHI'€HC IIPOM3BOJIBHOTO YHCIIA,;

- YMETh OIIEpHUPOBATh MOHATHUAMH: TOXKIECTBO,
TO’KIECTBEHHOE NMPpeoOpa3oBaHue, ypaBHEHHE,
HEpaBEeHCTBO, CHCTEMA YPaBHEHHUH U HEPAaBEHCTB,
[PAaBHOCWIIBHOCTH YPaBHEHNH, HEPABEHCTB U CUCTEM,
[paiMoHaIbHBIE, HpPalMOHAIbHbIE, TIOKa3aTeNIbHbIC,
CTETICHHBIE, JIoTapu(PMHUIECKHE,
TPUTOHOMETPUYECKHE YPaBHEHNUS, HEPABEHCTBA U
CHCTEMBI; yMEHHE peliaTh ypaBHCHHS, HEpaBCHCTBA
1 CHCTEMBI C TIOMOIIBIO PA3IMYHBIX IPHEMOB;
[peIIaTh YpaBHEHHS, HEPABCHCTBA M CHCTEMBI C
apaMeTpoM; IPUMEHATh YPaBHEHNUS, HEPABEHCTBA,
X CUCTEMBI JJIS pEIIeHHUs] MaTeMaTHIeCKUX 3aa4d 1
Bamad u3 pa3IMYHBIX 00JacTel HAYKU U peaNbHOM
PKU3HM;

-yMeTh CBOOOIHO ONIEPUPOBATH ITOHATHIMHU:
rpaduk GyHKIMH, 0OpaTHast QYHKIHS, KOMITO3ULINS
(byHKIMH, TMHEHasS QyHKIUS, KBagpaTHIHAas

13




(yHKITUSA, cTereHHast QYHKIUS C IETbIM
[TOKa3aTeIeM, TPUTOHOMETPUUIECKHE (PYHKINH,
0OpaTHBIE TPUTOHOMETPHUECKUE (PYHKITHH,
MoKa3aTeIbHas U JorapupMIrdeckas GpyHKII;
YMEHHE CTPOUTH rpaduKy (yHKIHH, BHITTOIHSITH
peoOpa3oBaHust rpaduKoB (HYHKIHH;

YMEHHE HCII0Ib30BaTh rpaduKu GyHKIUH 11
M3y4YeHUs MIPOLIECCOB U 3aBUCUMOCTEH Ipr
[PELLICHUH 33/1a4 U3 IPYTUX Y4eOHBIX MPEMETOB U
13 peabHON KU3HU; BBIPAXXaTh POPMyITaMu
3aBUCHMOCTH MEXy BEJIMUNHAMUY;

YMEHHE CBOOOIHO ONIEPHPOBATh MOHATHIMU:
METHOCTD (DYHKIIWH, IEPHOINIHOCTD (DYHKIINH,
OTpaHUIEHHOCTH ()YHKIMH, MOHOTOHHOCTh
(byHKIMH, SKCTpEeMyM (YHKIMH, HanOoJblIee 1
HarMeHblIIee 3HaYeHHs (YHKIMH Ha TIPOMEXYTKE;
lYMEHHE TIPOBOJUTH HCCIIEI0BaHUE (DYHKINH;

YMEHHE HCII0JIb30BaTh CBOMCTBA U rpaduKH
(YHKIMI JUTs pelleHNs] YpaBHEHUI, HEpaBEHCTB U
3azad ¢ mapamMeTpamMu; H300pakaTb Ha
KOOPJMHATHON IJIOCKOCTH MHO>KECTBA PEIICHUH
[YpaBHEHHI, HEPAaBEHCTB U MX CHCTEM;

- yMETb CBOOOIHO ONIEPHPOBATH NOHITHSIMH:
[I0CJICI0BATENILHOCTD, apu(hMEeTHIECKA
porpeccusi, FTeOMETpUUecKast IPOrpeccus,
OeckOHEeuHO yOBIBaIOIIasi FeOMETPUUECKast
porpeccusi; yMEHHE 3a/1aBaTh
[10CJIeJ0BATEIBHOCTH, B TOM YHCIIE C TIOMOIIBIO
IPEKYPPEHTHBIX (GOPMYT;

- YMETb OIIEpUPOBATH MOHSATHSMHU:
HEeTIPEPHIBHOCTH (PYHKIIMH, aCHMITOTHI Tpadrka
(byHKIMH, TIepBasi ¥ BTOpast IPOU3BOAHAS (DyHKIIUH,
reoMeTpUUECKUN B (HU3UUECKUN CMBICIT
[IPOM3BOIHOM, IEPBOOOpPA3HAst, ONPE/ICICHHBIN
MHTErpaj; yMEHHEe HaX0AUTh aCUMITOTHI Ipadrka
(YHKIMY; YMEHUE BBIYHUCIISATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHHSI, YaCTHOTO M KOMIO3UIIMU
(yHKINH, HAXOAUTH YpaBHEHHE KacaTeIbHON K
rpaduky GyHKIUM;

YMEHHE HCIIOIb30BaTh IPON3BOIHYIO JUIs
iccieoBaHNs (QYHKINH, U1l HAXOXKICHHS
HAMJTydIIEro peleHus B IPUKJIAJIHBIX, B TOM YHCIIE
COLMATBHO-?KOHOMHYECKNX U (PU3NUECKUX 3aa4ax,
IUIst OTIpeIeNICHNsI CKOPOCTH U YCKOPEHHUS; HAXOANUTh
MI0Iaau ¥ 00beMbl GUTYP C TTOMOIIBIO0 HHTETPAJIA;
[PUBOAMTH IPUMEPBI MATEMATHYECKOTO
MOJIEITMPOBAHIS C TIOMOIIBIO TH(hepeHIaTbHBIX
[YpaBHEHHUI;

- YMETb ONIEPUPOBATH MOHATHAMH: KOMIUIEKCHOE
10, CONPSDKEHHBIE KOMIUIEKCHBIE YUCIIa, MOJYJIb
1 apryMEHT KOMIUIEKCHOT'0 Yucia, opMa 3armcu
KOMIUIEKCHBIX Yucel (reoMeTpudecKasi,
TPUrOHOMETpUYECKas U anredpanyeckas); yMeTb
[IPOM3BOUTH apUPMETHIECKUE TEHCTBHS C

14




KOMIUIEKCHBIMH YUCIIAMU; IPUBOIUTH IIPHUMEPEI
MCTIONb30BaHNS KOMIUICKCHBIX YHCET;

- YMETb CBOOOIHO ONEPHPOBATH HOHITHSIMH:
cpenHee apupMeTHIecKoe, MeAnaHa, HanOoJbIIee 1
HavMeHbIIIee 3HaUCHHs, pa3Max, AUCTIEPCHs,
CTaHIapPTHOE OTKJIOHEHHUE ISl ONIMCAHUS YUCTIOBBIX
ITaHHBIX; YMEHHE HCCIIEIOBATh CTATUCTUUECKHE
ITaHHBIC, B TOM YHCIIE C IPUMEHEHUEM IpaduiecKux
METOJIOB M SJIEKTPOHHBIX CPEJICTB; Tpa(uuecKu
MICCIIEJ0BAaTh COBMECTHBIC HAOIOACHHS C TOMOIIBIO
InuarpaMM pacceuBaHus U JIMHEHHOU perpeccuu;

- YMETh HAXOANUTH BEPOSITHOCTH COOBITHI C
MICTIONIb30BaHUEM IpadMIECKUX METOJIOB;
[IPUMEHATD AJIS1 PELICHUS 3a1a4 (hOPMyIIBI
CITIO’KEHUSI U YMHO)KEHHSI BEPOATHOCTEH, (OopMyITy
[OJTHOW BeposiTHOCTH, (opmyity bepHyiu,
KoMOMHATOpHBIE (DaKTHI U OPMYJIBI; OLICHHUBATH
BEPOSITHOCTH peasIbHBIX COOBITHIA; YMEHHUE
OIIepUpPOBATH MOHATHAMHU: ClIydyaiHasi BEIN4nHa,
pacIpeieieHre BEpOsATHOCTEH, MaTeMaTHYECKOe
O’KHJaHue, AUCTIEPCUS M CTAaHIApTHOE OTKIOHEHHUE
CiTyqaiiHON BETMYIHMHBI, QYHKIUH PACTIPEICIICHAS 1
[UIOTHOCTH paBHOMEPHOTO, TTOKa3aTeIbHOTO U
HOPMaJIBHOTO paclpesieieHHi; yMEHHUE
MCIIONIb30BaTh CBOMCTBA M3YUEHHBIX
pactipeieneHuit 11 pelieHns 3a1a4; 3HaKOMCTBO C
MOHATHUSMH: 3aKOH OOJIBLIMX YHCEIT, METOJIBI
BEIOOPOUHBIX HCCIIEOBAHUIT; yMEHHE IPUBOUTH
pUMEpHI MPOSIBICHUS 3aKOHA OOJIBIINX YUCEN B
[IPUPOJTHBIX M OOIECTBECHHBIX SIBICHHSX;

- yMETb CBOOO/IHO ONIEPHPOBATH HOHSITHSIMH:
TOYKa, IPsIMasi, IIIOCKOCTb, POCTPAHCTBO, OTPE30K,
UTy4, IJIOCKUH Yo, AByTpaHHbIN yrod,
TPEXTpaHHBIN YToJI, IIepeceKaroumecs,
[apajieNIbHbIE ¥ CKPEIUBAIOIINECS MPSIMBIE,
[apauIeIbHOCTD U MEPIESHANKYIISIPHOCTD IPSMBIX U
[UIOCKOCTEH, YroJl MeXIy IIPSIMBIMH, YTOJ MEXIY
[IPSIMOM U TJIOCKOCTBIO, YIOJ MEX/Ty INIOCKOCTSIMH;
[YMEHHE HCIIONIB30BaTh NP PEIIeHUH 3a1a4
3ydeHHbIe (JaKThl ¥ TEOPEMBI INITAHUMETPHH;
YMEHHE OLICHUBAaTh pa3Mephl OOBEKTOB B
OKpYXKaIOIIeM MUPE; YMEHHUE ONIEpUPOBAThH
MOHSTHSMH: MHOTOTPaHHUK, CEUCHNE
MHOTOTPaHHUKA, MPABWILHBI MHOTOTPAaHHUK,
pu3ma, nupamuia, GUrypa u noBepxHocTh
BpameHus, IWINHIP, KOHYC, Map, chepa, pa3BepTka
[TOBEPXHOCTH, CEYCHUsI KOHyCa U LIMIIUH]pA,
[TapasuleNbHBIE OCH WM OCHOBAHMUIO, CEUEHHE 11apa,
[I0OCKOCTb, Kacaromascs chepsl, NINHIPA,
KOHYyCa; YMEHHE CTPOUTH CEYeHHE MHOTOTPaHHHKA,
M300pakaTb MHOTOTPaHHUKH, GUTYPHI 1
[TOBEPXHOCTH BPAIIEHHS, X CEYEHHsI, B TOM YHCIIE C
[TOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHUE
[IPUMEHSTH CBOHCTBA FTEOMETPUIECKUX QUTYD,
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caMOCTOATENTBHO (DOPMYIINPOBATE OIPEICICHUS
M3ydaeMbIX GUTYp, BBIABUTATH THIIOTE3BI O
CBOICTBaX ¥ MPU3HAKaX FreOMETPUIECKUX (uryp,
000CHOBBIBATH MITH ONIPOBEPTATh UX; YMECHHUE
[POBONTD KIIaCCH(UKAINIO (GUTYD TIO pa3InuHbIM
[pU3HaKaM, BBIOJIHATH HEOOXOJUMBbIE
ITOTIOJTHUTENBHBIE TOCTPOCHUS;

- YMeTh CBOOO/IHO OIIEpUPOBATH MOHITUSMHU:
rutonianb GUrypsl, 00beM GUIYyphI, BETHYHHA Y4,
[PACCTOSTHHE OT TOYKH /10 INIOCKOCTH, PACCTOSTHUE
MEKIY MIPSIMBIMH, PACCTOSHHE MEXKIY
[UIOCKOCTSIMH, TJIOIAaAb c(hepbl, IIOMaIb
[TOBEPXHOCTH ITUPaMUAbI, IPH3MBbI, KOHYCa,
[UTHHAPA, 00BeM Ky0a, PSMOYTOILHOTO
apasuieNnenueia, MUpaMuabl, TPU3MBbL, IIUIHHADPA,
KOHYCa, [Iapa; YMEHNE HaXOJUTh OTHOLLICHUE
00BbEMOB TO1I00HBIX QUTYD;

- yMETb CBOOOIHO ONEPUPOBATH HOHSITUSIMH:
IMBIDKEHUE, TIApaJUIeNIbHBIA IepeHOC, CHMMETpPHS Ha
TUIOCKOCTH U B IIPOCTPAHCTBE, TOBOPOT,
mpeoOpa3oBaHue Mo100us, TOTOOHBIE (PUTYPHI;
[YMEHHE Paclio3HaBaTh PaBHBIC U TTIOO00HbIC
(UTypbl, B TOM YHCIIE B IPUPOJE, HCKYCCTBE,
APXUTEKTYpE; YMEHHE HCIIOIb30BaTh
reOMETPUUECKHE OTHOILECHNUS, HAXOUTh
reoMeTpUYECKHE BEMYMHBI (JUIMHA, YTOJI,
[1011a/1b, 00BEM) MPH PEIICHUN 33724 U3 IPYTUX
y4eOHBIX IPEIMETOB U U3 PEATBHO KHU3HU;

- yMETb CBOOOIHO ONEPHPOBATH HOHITHUSIMH:
MPSMOYTOJbHAsI CHCTEMa KOOPANHAT, BEKTOP,
KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOPaA, CyMMa
BEKTOPOB, IIPON3BE/ICHUE BEKTOPA HA YHCIIO,
[pa3lioXKEeHNE BEKTOPA 110 0a3HCy, CKAISIPHOE
[IPOM3BEACHIE, BEKTOPHOE MIPOU3BEACHHUE, YTOJl
MEX1y BEKTOpPaMH; YMEHHE HCII0Ib30BaTh
BEKTOPHBIN U KOOPAMHATHBIA METOJ 1JIs1 PEIICHUS
reOMETPUUECKHX 33/1a4 U 3aJla4 APYTUX Y4eOHBIX
[IPEIMETOB; OIIEPUPOBATH MOHATHAMHE: MaTpuIla 2x2
11 3X3, ompeAenuTeNnb MaTPHUIIBI, F€OMETPHUECKHI
(CMBICIT OTIPEISITUTEIIS;

- YMETb MOJEINPOBATh pealbHbIe CUTYaIUN Ha
SI3bIKE MaTEMaTHKH; COCTABIISTH BHIPAKEHHMS,
YpaBHEHHsI, HEpaBEHCTBA U UX CUCTEMBI 10
[YCIIOBHIO 3a1a4H, NCCIIEA0BATh IOCTPOCHHbIC
MO/JIeTIH C MCIIOJIb30BAHUEM arlnapara ajareopsbl,
MHTEPIPETHPOBATH ITOJYYCHHBII PEe3yJIbTAT;
CTPOUTH MaTEMaTHYECKHE MOJIENN C TIOMOILBIO
rEOMETPUYECKHUX MOHSITHI U BEIUUUH, PElIaTh
CBSI3aHHBIC C HUIMH ITPAKTHYECKHE 3a/1a4H;
COCTaBJIATh BEPOSITHOCTHYIO MOJIEITb U
MHTEPIIPETHPOBATH ITOJyYSHHBIH Pe3yJIbTaT,
penaTh MpUKJIaIHbIe 33/1a491 CPEJCTBAMHU
MaTeMaTHYeCcKOTo aHallk3a, B TOM YHCIIe
COLMATBHO-PKOHOMHYECKOTO U (PU3NIecKoro
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XapakTepa;

- yMEHHE BBIOMPATh NOAXOAAIINI METOM AJIst
peIIeHNs 3aJa4; TOHNMaHUE 3HAYMMOCTH
MaTEMaTUKU B U3y4YE€HUH TPUPOIHBIX U
0OIIIECTBEHHBIX MIPOLIECCOB U SIBIICHUH; YMEHHE
[pacIio3HaBaTh POSIBJIICHUE 3aKOHOB MATEMAaTUKH B
ICKYCCTBE, YMEHUE IPUBOAUTH IIPUMEPBL
MaTeMaTUYECKUX OTKPBITUI POCCUICKON U
MUPOBOM MaTEMATUYECKOM HayKU

OK 02 Hcmonp3oBath
COBPEMEHHBIE CPE/ICTBA
[OMCKa, aHAIN3a U
MHTEpIpETAIIH
mHbOopMaLuy, 1
MH(bOPMALHOHHBIC
TEXHOJIOTUH JIJIs
BBIIIOJIHCHUA 3a4a4
poQeCcCHOHATBHOM
eI TeIbHOCTH

B o0nacTi IEHHOCTH HAYYHOTO TIO3HAHUS:
-c(hOpMHPOBAHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIIECTBEHHOH NpPAaKTHUKH, OCHOBAHHOTO HA
muanore KyJabTyp, CIIOCOOCTBYIOLIETO OCO3HAHHIO
CBOEro MecTa B MOJIUKYJILTYPHOM MUDE;

- COBCPIICHCTBOBAHUC SI3BIKOBOM M YHUTATENIbCKOM

KyJIbTYyphl KaK CpEACTBAa B3aUMOJCHCTBUS MEXIY
ITFOABMH U ITO3HAHUS MHPAa,;

- OCO3HaHHE LEHHOCTH HAy4YHOH JesATeIbHOCTH,
TOTOBHOCTB OCYILECTBIISATh MPOEKTHYIO u
CCIIEN0BATENbCKYIO AEATENBHOCTh HHANBUAYAIBHO U
B IpyIIIIE.

OBnageHue YHHUBEPCAIbHBIMH y4eOHBIMHA

I[IO3HABATCIIbHBIMHU ﬂeﬁCTBHHMH:

B) paboTa ¢ uH(pOpMAIHE:

- BJaJETh HABBIKAMU MOJYyYEHHs HMHQPOpPMAIMU U3
MICTOYHHUKOB Pa3HbIX

THIIOB, CaMOCTOATCIIBHO,

OCYILECTBJIATh IIOMCK, aHAIW3, CHCTEMAaTH3aIHI0 HU
MHTEpIpeTayio HHGOpManuy pasIudHBIX BHAOB MU
(hopM mpescTaBIeHUS;

- CO37aBaTh TEKCTHI B PA3IMYHbBIX (hopMaTax ¢ y4eTOM
HasHAYeHUsT MHGOPMAIMM M IIEJIEBOW ayIUTOPHH,

BEIOMpAs ONTHUMAJbHYIO (OPMY MpPEACTaBICHUS U

BU3yaJIM3aL1H;
- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh
MHpOpMalK, €€ COOTBETCTBHE MPABOBBIM H

MOPAJIbHO-3THYCCKUM HOPMaM;

- HCHOJB30BaTh CPEJICTBA WHGPOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTMH B  pEIICHHH
KOTHUTHBHBIX, KOMMYHUKaTHBHBIX u

OpraHrU3allMOHHBIX 3aJ1a4 C CO6J'IIO,Z[€HI/IGM TpC6OBaHHﬁ

PPTOHOMHKH, TCEXHHUKHU 6630HaCHOCTI/I, TUTHUCHBI,

pecypcocOepekeHus, MPaBOBBIX M ITUYECKUX HOPM,
HOpM WH(POPMAITMOHHOHN 0€30MaCHOCTH;

- BJIAACTH HAaBbIKAMU PACIIO3HABAHUA W 3alIUTHI
MH(pOpMAaInH, 0e30MMacHOCTH

VMTHYHOCTH

HHPOPMALMOHHON

YMETh OIEpUPOBATh IOHATUSAMH: paIlMOHANbHAS
(byHKIH, (yHKIMSA, CTemeHHas
(byHKIH, JorapupMuIecKas ¢byHKIWS,
TpUroHOMeTpHdeckue (PyHKIUH, oOpaTHEIC (QYHKITUH,
[YMEHHE CTpPOHMTh TpadMKH W3Y4YEHHBIX (QyHKUUH,
MCIIONIb30BaTh TPaUKU MPU M3YYSHHH IPOLIECCOB U

IMOKa3arcibHasA

3aBUCMMOCTEH, TpU pEIIeHUH 3a7a4 U3 JPYTrux
[y4eOHBIX TpPEAMETOB W 3aJau M3 pealbHON >KHU3HH,

BeIpaxaTh  (opMynamMu  3aBUCUMOCTH  MEXKIY
BEJIMYMHAMU;

- YMETb OIIEpUPOBaTh IOHATUAMU: TOXKIECTBO,
TOXKIECTBEHHOE npeoOpa3oBaHue, YPaBHEHHE,

HEPABEHCTBO, CUCTEMa YpPaBHEHUII W HEPABEHCTB,
[PABHOCUJILHOCTb YPaBHEHHI, HEPABEHCTB U CHUCTEM,
[palliOHAJIbHBIE,

UppauroHaJIbHBIC, IOKa3aTCJIbHBIC,

CTeTIeHHbIE, norapupMuyecKue,
TPUTOHOMETPUYECKHE YPaBHEHUS, HEpPaBEHCTBA W
CUCTEMBI; YMETh pellaTh YpaBHEHHs, HEPaBEHCTBA U
CUCTEMBI C MOMOILBIO PA3IMYHBIX MPHUEMOB; PEIIaTh
YPaBHEHHMsI, HEPABEHCTBA U CHCTEMBI C MApaMETPOM;
[IPUMEHATH ypPaBHEHMs, HEPABEHCTBA, MX CHCTEMbI
IUId pelieHus MaTeMaTHYeCKHX 3aJad W 3a7ad U3
[Pa3IMYHBIX 00JIacTel HAYKH U peabHON JKU3HH;

yMeTb CcBOOOJHO  OIEpPHPOBAThH

MOHSATHSMHU:
VIBUXKCHUC, napannenLHmﬁ MEPEHOC, CUMMETPUA HA
[UIOCKOCTH W B TPOCTPAHCTBE,  IOBOPOT,
peoOpa3oBanue Mo100us, Mog00HbIe (GUTYPEI; YMEThH
[pacrio3HaBaTh paBHbIE M MOJOOHBIE (UTYPBI, B TOM
4rciIe B NPHUPOJE, HCKYCCTBE, apXUTEKTYpEe; YMETh
MCTIONIb30BATh TreoMeTpHUIECKUe OTHOIICHH,)
HaXOAWTh T'€OMETPUYCCKHE BEIWUYMHBI (IJIMHA, YTOJI,
ruonianb, 0o0beM) NMpH PEUICHHH 3ajad U3 APYIHX

y4eOHBIX IPEIMETOB U U3 PEATBHOM KHU3HU
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OK 03 [TnaaupoBath 1
[pean30BbIBATH
COOCTBEHHOE
npodeccnoHaIbHOE U
ITMYHOCTHOE Pa3BUTHE,
[peIPUHUMATENBCKYIO
e TeIbHOCTh B
poQeCCUOHATBHOM
cepe, HCIOIB30BAThH
BHAHWUS 110 (PHMHAHCOBOH
rPaMOTHOCTH B
[Pa3TMYHbIX JKU3HEHHBIX
CHTYaIHIX

B obmacti 1yXxOBHO-HPaBCTBEHHOTO BOCITUTAHUS:
c(hOpMHUPOBAHHOCTS HPABCTBEHHOTO CO3HAHMA,
PTHYECKOTO OBECHHUS;

- CIIOCOOHOCTH OIICHWBATh CHTYalHI0 W TPUHUMATH

0CO3HAHHBIE PEIICHUS, OPUEHTHPYACh HAa MOPAJIBHO-
HpABCTBEHHbIE HOPMBI M [IEHHOCTH;
OCO3HAHUE JIMYHOTO  BKJIAJa
YCTOIYHBOrO OyAyILEro;

- OTBETCTBEHHOE OTHOIICHHE K CBOMM POAUTEISM U

B NOCTPOCHHUC

(1) IpYTHM WiIeHaM CeMBH, CO3IaHWI0 CEeMbH Ha
OCHOBE OCO3HAHHOI'O NPHUHATHS LIEHHOCTEH ceMEeHHOU
PKU3HH B COOTBETCTBHH C TPAAWIUSIMH HApOJOB
IPoccumn;
OBiagenne
TEeHCTBUSAMMU:
) cCaMOOpTaHU3aITHsL:

YHHUBEPCANbHBIMUA  PETYIATHBHBIMY

CaMOCTOATEIIBHO OCYHICCTBJIATL MO3HABATCIIbHYIO

esITeIbHOCTD, BBIABIATH NPOOJIEMBI, CTaBUTh W
(bopmyrpoBaTh COOCTBEHHBIE 3aa4n B
00pa3oBaTeNbHOM  AEATEIBHOCTH W JKM3HEHHBIX
CUTYaIsIX;

- CaMOCTOATENBHO COCTAaBIATh IUIAH  PEIICHHS
MpoOJIeMbl €  y4eTOM  HMEIOLIMXCA  PECypCoB,

COOCTBEHHBIX BO3MO)KHOCTEH W IIPEIIOYTCHHH;
- 1aBaTh OLICHKY HOBBIM CUTYallUsIM;
criocoOCTBOBaTh  (POPMHUPOBAHHMIO M INPOSIBICHHIO
[IMPOKOH OSPYAMIUK B Pa3HBIX O0JIACTIAX 3HAHHIA,
[MOCTOSHHO TOBBIIATh CBOM 00Opa3oBaTEeNbHBIN WU
KyJIbTYPHBII YPOBEHb;

0) CAaMOKOHTPOJIB:

MCIIONb30BaTh IPUEMBI  pediaekcuu Uit OLEHKH

CHTYaIlH, BEIOOpa BEPHOTO pEIICHNS;

- yMEThb OLEHHMBAaTh PHCKA M CBOEBPEMEHHO
[PUHAMATH PEIICHNUS 110 X CHI)KEHHIO;
B) SMOIIMOHAJBHBIM  HHTEJJIEKT, MpeaIoJararui

c(hOPMHUPOBAHHOCTE!
BHYTPEHHE! MOTUBALH, BKJIIOUAIOLIEH CTPEMIICHUE K|
ITOCTH)KEHUIO  LIeJH ycmexy,

MHUIIUATUBHOCTb, YMCHUEC HEﬁCTBOBaTL, HUCxXonasa Hu3|

u OIITUMM3M,
CBOHX BO3MO)KHOCTGI71;

- OMIIaTHUH, BKJ'IIO‘IaIOH.ICﬁ CIIOCOOHOCTH ITOHHUMATh
PMOILIMOHAJIBHOC COCTOSIHUC JPYTHUX, YYUTLIBATHL €TI0
[P OCYLICCTBJIICHUHU KOMMYHUKAIINH, CITOCOOHOCTH K|
COUYBCTBUIO U CONICPCIKUBAHULO;

- COIIMAJIbHBIX HAaBBIKOB, BKJIIOYAKIIHNX CIIOCOOHOCTH

BHICTPAWBaTh OTHOMIEHHUS C JPYTUMH  JIIOIBMH,
3a00OTHUTBCS, TPOSIBIIATE MHTEPEC W pa3pemaTh
KOH(DITUKTHI

- YMETb ONEpPHPOBaTh NOHATHSIMHU: palOHAIbHEIC,
MppalioHaIbHbIE,  IIOKAa3aTCIbHBIE,  CTCTICHHBIC,
morapu(MuIecKne, TPUTOHOMETPUIECKUE YPaBHEHHS
1 HEPAaBEHCTBA, MX CUCTEMBI;

- YMETb ONEpUPOBaTh MOHATUAMU: MHOIOTPaHHUK,
Ky0, mapaenenunen,
¢urypa MIOBEPXHOCTh
BpallleHus, WIMHAP, KOHYyC, Imap, cdepa, cedeHus
(Urypbl BpaleHusi, IIOCKOCTb, Kacarommascs chepsl,

CCUCHNMC MHOI'OrpaHHHKaA,

[pu3Mma, nupamMuja, u

[MJIMHIOpA,  KOHyca,  IUIONIafb  HOBEPXHOCTH
MUPaMHIbBI, NPU3MBI, KOHyca, IWIMHIpA, IUIOLIAIb
cepsr, o0BpeM KyOa, MPSIMOYTOJIEHOTO

MapajulesienuIela, MUPaMHUIbl, MPU3MBI, IMIHHADPA,
KOHyca, IIapa; yMEHHE M300pa’kaTb MHOTOTPaHHHUKH
1 MOBEPXHOCTU BpallCHUS, UX CEUEHHs OT PYKH, C
[TOMOIIBIO YEepPTEKHBIX HHCTPYMEHTOB u
HIIEKTPOHHBIX  CPEJCTB;

CUMMCTPUIO B TPOCTPAHCTBEC, YMCTb pacClio3HaBaTb

yMeTh  PAaclo3HaBaTh
[IpaBUIbHBIE MHOTOIPAaHHUKH;

- YMETb ONEPUPOBATh MOHATUAMU: HPSIMOYTOJbHAsS
cucTeMa KOOPIMHAT, KOOPAMHATBI TOYKH, BEKTOD,
KOOpIUHATHI
YTO1 — MEXIy

BCKTOpA, CKaJLIpPHOC MPOU3BCIACHUC,

cymma
[POM3BEACHHE BEKTOpa HA YHCIIO;
opmy
paccTrosiHue

BCKTOpamHu, BCKTOPOB,

HaXoauThb C
IIOMOIIBIO

M3Y4YCHHBIX KOOpAUHATLI

CepelUHbl  OTpE3Ka, MEXAY JBYMs

TOUKaMH

OK 04 DddexTuBHO
B3aMO/ICIICTBOBATH U
paboTaTh B KOJUIEKTHBE
1 KOMaHIe

ICOTOBHOCTb K CaAMOPAa3BUTHIO, CAMOCTOATCIILHOCTU U]
CaAMOOIIPEICIICHUTO,

-OBJIAACHHUC HaBbIKaMHU y‘le6HO'HCCHCZ{OB&TGHBCKOﬁ,
HpOCKTHOﬁ n COHHaJ’IBHOﬁ JACATCIBbHOCTU,

OBHaHeHI/IC YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU

- YMCTb ONICPpUPOBATH IMOHATHUAMU: CJ'Iy‘IafIHLIﬁ OIIBIT]
148 cnyqaﬁﬂoe CO6I)ITI/I€, BEPOATHOCTDH cnyqaﬁﬂoro
COOBITHS 5 YMETH BBIYUCIIATH BEPOATHOCTDH C
FICIIOJIb30BAHUEM rpa(bnqecxnx METOAOB; IMPUMCHSITD|
q)OpMyJ'H:I CJIOXKCHHUA U YMHOXCHUS BCpOﬂTHOCTGﬁ,

IIECTBUSIMU:

KOMOWHATOpHBIE (aKTHl W (OPMYIBI NPH PEUICHUN
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0) coBMeCTHasI IeATEITBHOCTD:

MMOHUMAaThb ¥  MCIOJIb30BaTh  IPEUMYIIECTBA
KOMaHTHON M WHAWBUIYAIbHOW PaOOTHL;

MPUHUMATh LEIM COBMECTHOH JAESTEIbHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH ACUCTBUS MO €€
COCTaBJISITh 1aH JIEeHCTBUH,
[pacIpeneNiaTh POJM C Y4€TOM MHEHWH YYaCTHHKOB
00CYX/1aTh pe3yIbTaThl COBMECTHON paOOTHI;

- KOOpAMHUPOBATL U BBITNIOJHATH pa60Ty B YCJIOBHUAX

MTOCTUIKCHUIO:

[peabHOTO, BHUPTYaJbHOTO W KOMOWHHPOBAHHOTO
B3aMMOJICHCTBHS,

- OCYLIECTBJIATb  IO3UTUBHOE  CTPATETMYECKOE
[IOBEICHWE B pa3IMYHBIX CHUTyalUsiX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHHE, OBITh MHUIINATHBHEIM.
OBancHKe YHUBEPCATbHBIMU PeryJsITUBHBIMU
TeHCTBUSAMMU:

') IpUHATHE Ce0sl U IPYTUX JIIOACH:

- NpUHMMaTh MOTHBBI M apryMEHTbHl APYTHX JIOJCH
[pY aHAJIM3e PE3yJIbTaTOB JAEATEIbHOCTH;

- IPU3HABaTh CBOE NPABO M NPABO JAPYTHX JIOJICH Ha
OIINOKH;

- pa3sBHBATb CHOCOOHOCTh NMOHHMATh MHp C IO3HLHH
NPYroro yenoBeka

Bajgad; OLEHWBATh BEPOATHOCTU PEANbHBIX COOBITHIL;
BHAaKOMCTBO CO CIyJailHBIMH BEIMYMHAMH, YMCHHE
[IPUBOANTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
UFICeI B IPUPOAHBIX M OOIIECTBEHHBIX SIBICHUAX;

- YMeTb CBOOOJHO ONEPUPOBATH MOHITUAMU: CTETIEHb
C IensIM [OKa3aTeleM, KOpeHb HaTypallbHOU
CTETIEHU, CTENEHb C PALUOHAIBHBIM IOKa3aTeleM,
CTElIeHb C  JICHCTBUTENBHBIM  (BEILIECTBEHHBIM)
okazaTeseM, JorapudM uucia, CHHYC, KOCHHYC U
TaHTCHC TPOU3BOJILHOTO YHCIIA;

- yMETb CBOOOTHO OIIEPHPOBATH MOHATHAMU: TpaduK

¢yHKIMK, — oOparHas ~ (QYHKOWSA,  KOMIIO3HIIHSA
(GyHKOWH, TUHEeWHas ~— QYHKOUS, KBaIpaTHYHAs
(yHKOWS,  CTeTeHHAass  QYHKOUS  C  IIEIBIM
[okaszaTejaeM,  TPUTOHOMETpUUYECKHe  (DYyHKLUH,
0OpaTHbIE TPUTOHOMETPUYUECKHE byHKIMY,
mokazaTesbHas U Jorapudmuueckas GpyHKINU; YMEThH
CTPOUTH rpaduKu GyHKIHIH, BBITIOJTHSATH|

peoOpa3oBaHus rpaduKoB (HYHKIHI;
- yMeThb KCIIOJB30BaTh TIpadukd (QYyHKIUA ISt
M3YUYCHHS IPOLIECCOB U 3aBHCHMOCTEH MpPH PEIICHHN]
3amay U3 APYrux y4eOHBIX MPEAMETOB U U3 PEalbHON

PKU3HHW; BbIpa>KaTb (I)OpMyHaMI/I 3aBUCUMOCTHU MCIKIY|

BETMYHHAMHY;
- CBOOOJHO OIEPHUPOBATH IOHSTHUSMH: YETHOCTH,
(byHKIMY, MIEPUOTUYHOCTD ¢dhyHKIUH,

OTpaHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh (DYHKIIUH,
brcTpeMyM (yHKUMH, HauOoJjbliee W HaMMEHbIIEEe
byHKIIH
[POBOJIMTH UCCIIEIOBAaHUE (DYHKLIUH;

- YMETb UCIIONB30BaTh CBOMCTBA U rpaMKu (YHKLIUH

3HaUEHUS Ha IPOMEXYTKE; yMETb

1A pelICHUA ypaBHCHHﬁ, HEPABCHCTB M 3aJa4d C

COLIMAJILHOTO U
KYyJIbTYPHOI'O
KOHTEKCTa

HApOJOB, OINIYIIATh SMOIIMOHAJIBHOE BO3JCHCTBHE
MICKYCCTBA,;

- yOeXIEeHHOCTh B 3HAYMMOCTH MJII JUYHOCTH W]
00IIIeCTBa OTEYECTBEHHOTO M MHPOBOT'O HCKYCCTBA,
PTHUUECKUX KYJbTYPHBIX TPATUIMA W HAPOIHOTO
TBOPUYECTBA;

- TOTOBHOCTb K CaMOBBIPD@KEHHUIO B Pa3HbIX BHUJAX|
MICKyCCTBa,  CTpPEMJICHHME  MpPOSBISATH  KavyecTBa|
TBOPUYECKOH JIMYHOCTH;

OBnazieHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
ITeICTBUSIMH:

mapaMeTpamy;  M300pakaTb Ha  KOOPIMHATHOM

[UIOCKOCTH ~ MHOXKECTBA  pELICHHH  ypaBHEHHH,

HEpaBEHCTB U UX CHCTEM
OK 05 OcymecTBisaTh |B 061acTi 3¢TETHYECKOTO BOCITUTAHUS: - yMETb ONEpPHPOBaTh  IOHATHSAMHU:  CpEIHEe
[YCTHYIO M IMCBMEHHYIO |- 3CTETHYECKOe OTHOUIEHHE K MHpy, BKIoYasjapudpMeTnueckoe,  MeAMaHa,  HauOonblee U
KOMMYHUKAIIMIO Ha DCTETHKY  ObITa, HAYYHOTO M  TEXHHYECKOrOHAWMEHbIee  3HAueHHs,  pa3Mmax, JUCIepCHs,
roCyapCTBEHHOM TBOPYECTBA, CIIOPTA, TPyAa M  OOIIECTBEHHBIX|CTAHIAPTHOE OTKIOHCHUE YHUCIOBOrO HA0Opa; yMEHHUE
[s3p1ke Poccuiickoit OTHOILICHUI; M3BIICKATD, UHTEPIPETHPOBATh nHdopmMarmio,
Depepaunu ¢ y4eToM - CIOCOOHOCTh BOCIPHHMMATh Pas3M4HbICe BUIBIIPEICTABICHHYIO B TaOnuiax, Ha JIHarpamMMax,
ocoOeHHOCTEH MCKYCCTBA, TPAJULHK M TBOPYSCTBO CBOETO M JAPYrux[rpadMkax, OTPaKAIOIIYID  CBOMCTBa  pealbHBIX

[IPOLECCOB U HBHGHHﬁ; MNpeACTaBJIATb I/IH(POpMaLII/IIO C

TIOMOIIBIO Ta6.]'II/H_I n JauarpaMm; HCCJICOO0BATDH|

CTATUCTHYCCKHC B TOM qHUCJIC C

[IPUMEHEHNEM IPa(QUIECKUX METOIOB U AIIEKTPOHHBIX

JIaHHEIC,

CpencTB;

- YyMETh OIEpHPOBaTh MOHATHIMHU: TOUYKa, MpsMasi,
[UIOCKOCTb, ~ TPOCTPAHCTBO,  JIBYTPaHHBIH  yrouI,
CKpeIIMBAIONIMeCcs] MpsIMble, MApaJIeIbHOCTh U

[EPHIEHAUKYIIPHOCTh NPAMBIX M IJIOCKOCTEH, yToll
MEX Ty yrol MExXAy HpsaMou
[IOCKOCTBIO, YTOJI MEXKAY IIOCKOCTSIMU, PACCTOSIHUE

MpsAMbIMHU, b4t

OT TOYKH JO0 IINIOCKOCTH,

a) oOIIeHue:

pacCTOSTHUE  MEXKY|
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- OCYIIECTBIISITH KOMMYHHKAIlMM BO BCeX cdepax
DKU3HH;

- pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHHSA,
MOHUMATb COLIMAIBHBIX 3HAKOB,
[pacro3HaBaTh MPEIIOCHUIKN KOH(IMKTHBIX CHTYyAI[H
1 cMSIr4aTh KOH(IIMKTHL;

3HAYCHHUC

- Pa3BCPHYTO U JIOTUYHO H3J1araTb CBOIO TOYKY 3PCHUA
C UCIIOJIb30BAHUEM S3bIKOBBIX CPECIACTB

MPSIMBIMH, PACCTOSTHAE MEXY TNIOCKOCTSIMU;

yMETb OpU  pemIeHHH  3aaad
3ydeHHBIE (DAKTBI M TEOPEMBI IUTAHNMETPHH; YMEHHE
OLIEHNBATh Pa3Mepbl 0OBEKTOB OKPYXKAIOIIET0 MUpa

HCII0JIb30BAaTh

OK 06 IIposBisTh
Tpa)X1aHCKO-
MaTPHOTHIECKYTO
[TO3HIIMIO,
TeMOHCTPHPOBATH
0CO3HAHHOE TOBECHUE
Ha OCHOBE
TpaULIMOHHBIX
0011IeUCTIOBCYCCKUX
[IECHHOCTEMN, B TOM
gHCIIE C YIETOM
TapMOHHU3AIIH
MEKHALIMOHAIBHBIX U
MEKPEITUTHO3HBIX
OTHOIIICHHIA,
[IPUMEHSTH CTAaHAAPTHI
QHTUKOPPYIILILOHHOTO
[MOBEICHUS

0CO3HaAHHE 00yJaromMUMHUCs
rpaXkIaHCKON MACHTHIHOCTH;

- ICTICHAPABICHHOE Pa3BUTHE BHYTPCHHEH MO3UIMN

poccuiickon

IIMIHOCTH  Ha  OCHOBE  JyXOBHO-HPAaBCTBEHHBIX
eHHocTe — HaponoB  Poccuiickoir  Denpepanuu,
MCTOPUYECKHUX U HallMOHAJbHO-KYJIbTYPHBIX|
Tpamuiuid, (QOpPMHUPOBAHHE CHCTEMBI  3HAYHMBIX
[IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,)
QHTUKOPPYIILIMOHHOTO MUPOBO33pEHU,
[IpaBOCO3HAHUS, JKOJOTHUECKOU KYJbTYPBHI,

CITOCOOHOCTH CTaBUTH nejin U CTPOUTH KU3HCHHBIC
ITIJIAHBI;

B yactn TPaAKAAHCKOT'O BOCIIUTAHUS:

CBOUX KOHCTUTYLHMOHHBIX IIpaB W
O6HSaHHOCTeI>'I, YBAXXCHHUC 3aKOHA U TTPABOTIOPAAKA,

OCO3HaHHUEC

MIPUHATUEC TpaaUuIIMOHHBIX HallMOHAJIBHBIX,

00I11eYeTOBEYECKUX I'YMaHHCTHYECKHUX "

LMICMOKPATHICCKUX HeHHOCTeﬁ;

TOTOBHOCTb MIPOTUBOCTOATH nacoJI0ruu

bKCTpeMHU3Ma, HalMOHAIN3MA, KceHodoouu,
ITICKPUMUHAIMA 110 COIMANBHBIM, PEITHUTHO3HBIM,
[PACOBBIM, HAI[IOHAJBHBIM MPH3HAKAM;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B
MHTEpecax TIPakAaHCKOro OOIIECTBa, y4acTBOBATh B

CaMOyTpaBlICHUT o01mmeobpa3oBaTenbHON

B
OpraHnu3anuu U JE€TCKO-IOHOIICCKUX OpraHnu3anusiax;
C

yMEHHE B3aUMOJICHCTBOBATh COIMaIbHBIMHY|
MHCTUTYTAaMH B COOTBETCTBHHM C WX (YHKIUAMH U
Ha3HAUYCHHUEM;

FOTOBHOCTh K T'yMAaHUTApHOM U BOJIOHTEPCKOH

e TeIbHOCTH;
MaTPUOTHUECKOTO BOCITUTAHMUSL:
- copMHPOBAaHHOCTE POCCHHCKOH  TpaXIaHCKOW

MACHTUYHOCTH, MaTPUOTU3MA, YBaXXEHUS K CBOEMY]
HapoJy, 4yBCTBa OTBETCTBEHHOCTH mepen PonauHoii,
rOpJIOCTH 3a CBOM Kpaii, cBot0 PoauHy, cBOW S3bIK U

KYyJIbTYPY, MIPOIIIOe " HaCTOsIIee
MHOT'OHAIIMOHAJIbHOTO Hapojaa Poccuy;
- IICHHOCTHOC OTHOIIEHUE K TOCYJAapCTBCHHBIM

CUMBOJIaM, UCTOPUUECKOMY W MPUPOTHOMY HACJIEIIUIO,
MaMsTHUKAM, TpaTUIHSIM HapoJOB Poccun,
moctxkeHusiM Poccun B Hayke, HCKYcCTBE, CIOPTE,
TEXHOJIOTUSIX U TPYAE;

- uaeliHas yOexIeHHOCTh, TOTOBHOCTh K CIIY)KCHUIO U
Ramure OTe4ecTBa, OTBETCTBEHHOCTD 32 €r0 CyIBOY;

(OCBOCHHBIC

- YMETb OIICPUPOBATH MOHSITHSAMHU: IPSIMOYTOJIbHAS
CricTeMa KOOPANHAT, KOOPJMHATHI TOYKH, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKAIAPHOE IIPON3BE/ICHNE,
[YTOJI MEXXIY BEKTOPaMH, CyMMa BEKTOPOB,
[IPOM3BEACHIE BEKTOPA HA YUCIIO; HAXOAUTH C
[TOMOIIBIO M3Y4YEHHBIX (POPMYIT KOOPAMHATHI
CepeIMHBI 0TPE3Ka, PACCTOSIHUE MEXKAY IBYMS
TOYKaMH;

-yMeThb BEIOMpATh TTOAXOASIINN U3yUYSHHBIH METO/
IS peIIeHuUs 3a/1a41, pacllo3HaBaTh MaTeMaTHUECKUE
(haKkTBl 1 MaTEMaTHYECKUE MOEIH B IPUPOAHBIX U
0OIIECTBEHHBIX SBJICHUSX, B ICKYCCTBE; yMEHHE
[IPUBOANTH IPUMEPHI MATEMATHIECKUX OTKPBITHH
[POCCUIICKON M MUPOBOW MaTEMaTHUECKON HAYKH.

- YMETh OIIEpUPOBATh MOHATHSMH: CITyYalHBIH OIIBIT|
1 ciydaifHoe cOOBITHE, BEPOSTHOCTb CIIy4alHOIo
COOBITHS;  YyMETh  BBIYMCISATH  BEPOATHOCTH  C
MCTIONIb30BaHUEM TPa(UUECKUX METOIOB; NPHUMEHSIThH
(OpPMyJBI CIOKEHHST M YMHOXEHHS BEPOSTHOCTEH,
koMOMHATOpHBIE (akThl U (GOPMYNBI TPH pPELICHHN
3a7ad; OLCHWBATh BEPOSTHOCTH PEAIbHBIX COOBITHH;
3HAKOMCTBO CO CIyYailHBIMH BEJIMYMHAMM; yMEHHE
[IPUBOANTH NMPUMEPHI HPOSBICHUS 3aKOHA OOJBIINX

[1UCCJI B IPUPOAHBIX U O6H.[€CTB€HHLIX SIBJICHUAX

00yJaromuMucs MEXITPEIMETHBIC
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MOHATHS W yHHBEpCajbHBIE y4yeOHBIE JeiicTBHA
(perynsTHBHEIE, MT03HABATEIFHEIE,
KOMMYHHKATHBHEIE);

- CIIOCOOHOCTH MX HCIIOJIb30BAaHHS B IO3HABATEIIBHOM

148 COLIMATIbHOM MIpaKTUKE, TOTOBHOCTD K
CaMOCTOSITEILHOMY TJIAHUPOBAHUIO u
OCYILIECTBIICHUIO yueOHOH JIeSITENIbHOCTH,
OpraHu3aIu y4eOHOro COTpPYIHUYECTBA c

[esarortdeckuMu pabOTHUKAMU M CBEPCTHHKAMH, K
Y4aCTHIO B MIOCTPOCHUH
00pa3oBaTeNbHON TPACKTOPHHY;

- OBJIaJICHHE HABBIKAMH Y4eOHO-HCCIIeJ0BATEIbCKOM,

[IPOEKTHOM U COLIMATILHOM EATENbHOCTH

WHIUBUAYAIbHON

OK 07 ConeiicTBOBaTh
COXPaHEHHIO

OKpY KaroLle cpensbl,
[pecypcocOepeKeHuIo,
[IPUMEHSTH 3HAHUS 00
M3MEHEHHNH KJINMATa,
MIPUHIIAIIE]
OCepEeIKITHBOTO
MPOM3BOJICTBA,

b dexTHBHO
EeICTBOBATH B
Upe3BbIYAHBIX
CUTYaIIIX

- He TNPUHUMATH JCWCTBHS, MPUHOCSIIHE BPE.
OKpy>Karolieit cpene;

- yMeTh  MOpPOTHO3UPOBAaTh  HEOIArOMPUATHBIC
PKOJIOTUYCCKHUEC IociaeaCTBusA IpeaANpUHUMACMBIX

eNCTBUY, IIPENOTBPAILATD UX;
- pPaCHIMpHUTh OMBIT AEATEIBHOCTH 3KOJIOTMYECKON

HarpaBICHHOCTH;
- pa3pabaTbIBaTh IJIaH PEIICHHS MPOOJIEMBI C yIETOM
AHaIM3a HUMEIOIINXCS MaTepuaabHbIX i

HeMaTepHAIbHBIX PECYPCOB;
- OCYIIECTBIATH LIeJCHAIPABICHHBIA MTOUCK NEpeHoca
CPEACTB M CIOCOOOB JIEHCTBHS B MPO(ECCHOHATBHYIO
cpeny;

- yMeThb INEPEHOCHTh 3HAHHSA B IO3HABATEIBHYIO U
[IPaKTUYECKYI0 00JIaCTH XKU3HEACSITEIbHOCTH;

npeajaraTb HOBBIC IIPOCKTBI, OLCHUBATL HACU C
MMO3UIIMN HOBHU3HBI, OPUTMHAJILHOCTH, HpaKTH‘IeCKOﬁ
BHAYUMOCTH,

AaBaTb OLCHKY HOBBIM

KOPPEKTHBEI

CuTyalusiM, BHOCHTH

B JCATCIBbHOCTD, OLICHHBATD)

COOTBETCTBUEC PE3YJILTATOB LECTIAM

- yMETb OIEpPUPOBATh MOHATUSAMHU:  (YHKIHA,
HeTpepbIBHAS ¢byHKIMS, NIPOM3BO/IHAS,
epBoOOpa3Hasi, OMNpENeNeHHBI MHTerpai; yMeTh

HAXOAWTh TPOU3BOAHBIC DJIEMEHTAPHBIX (YHKIUA,
MCTIONb3ysl CIPaBOYHBIE MaTepUalibl; MCCIIEA0BAaTh B
mpocTeiiuX ciiydasx (YHKIMH Ha MOHOTOHHOCTb,
HAXOIUTh HAMOONBIINE M HAUMEHBLINC 3HAYCHUS
(GyHKOUH; cTpouTh  rpaduku
MCTIOTE30BaHHEM armapara

MHOI'OYJICHOB C
MaATEMAaTUYCCKOTIO|

aHAJIN34a; TMPUMCHATH IMPOU3BOAHYIO IPHU PEHICHUU

3a1a4 Ha JBHXXCHUC, peuiaThb ITPaKTHUKO-
OPHUCHTHUPOBAHHBLIC 3aJa4u Ha  HauOOJbIIHE H
HaUMCHLIINE 3HAYCHUA, Ha HAXO0XIACHHUC MYTH,

CKOPOCTHU U YCKOPEHUS;

YMETh OINEPUPOBATh IOHATHSIMHU: JIBUJKCHHE B
POCTPaHCTBE, MOJOOHBIE (UIYpHl B MPOCTPAHCTBE;
MCIIONB30BaTh OTHOLICHHE ILUIONIAJCH MOBEPXHOCTEH
1 00BbEMOB MOTOOHBIX (GUTYP TIPH PEIICHUH 3a1a9;

YMETh BBIYUCISITH TE€OMETPUYCCKUE BEIMYMHEI
(nmwHA,  yrouI, 00beM,  ILIOLIAMIb)

[TOBEPXHOCTH), HCIIOJIB3YSl M3Y4YEHHBIE (GOPMYIBI U

[JIOIIAb,

METOIBI
K 1.2. OcymecTBisiTh|- pa3padaThiBaTh IUIAH PELICHUs IPOOJIEMBI C YUETOM[- YMEThb  OIIEPUPOBAaTh  TOHATHSAMH:  CpEIHEe
BEIOOD TEXHOJIOT MU, |aHAIN3a HAMEIOLIUXCS MaTepUaIbHbIX u@apudmerHeckoe, MCIIHaHa, HanOoJIbIIee u
MHCTPYMEHTAIbHBIX  |[HEMATEpPUAJIBHBIX PECYPCOB; HaUMCHBINEC  SHAYCHWA,  pasMmax,  JAWCHCpCHi,
. CTaH/IapPTHOE OTKJIOHEHNE YHCIIOBOTO Habopa; yMeHHe
CPEACTB ¥  CPEICTB|- OCYIIECTBIATH IeJICHAPABICHHBIN TIOMCK MEpeHoca
. 5 N M3BIICKATD, MHTEPIPETHPOBATh HHOPMAIHIO,
BEIYHCIINTEIIHLHON CPE/ICTB M CIIOCOOOB JICHCTBHS B HpO(I)eCCHOHaHBHYIOHpeHCTaBHeHHyIO B TaGNMIAX, HA JMATPAMMAX,
[TCXHUKH TpHICPENY, rpaduKax, OTPaXKAIOIIYI0 CBOMCTBA  PEasbHBIX|
OpraHM3alliy IIPOIECCA- YMETh IIEPEHOCHTh 3HAHHA B IIO3HABATENBHYIO H|IPOIECCOB U ABJIEHMIT; IPeACTaBIATh HH(POPMALIUIO C
pazpaboTku UIPAKTUYECKYIO 00JIACTH KU3HEEATEIILHOCTH; [OMOIBIO  TabJIMLl W JUarpaMM; MCCJIEN0BaTh
ICCIIETOBAHUS - mpemjiaraTh HOBBIC IPOCKTHI, OIEHUBATh wuaeu C[CTATHCTHYCCKMC — JAHHBIC, B TOM  HHCIE  C
00BEKTOB [03MIMH HOBHM3HBI, OPUIHHAIBLHOCTH, NpaKTHuecKoi| PiMCHCHHEM TpaUIeCKiX METO/IOB 1 MMEKTPOHHEIX
. CpencTs;
mpodeccnoHaTLHOMI BHAYNMOCTH;
TesITeTbHOCTH. - JaBaTh OIIGHKY HOBBIM CHTYallUsiM, BHOCHTH . .
-yMeTh BBIOMpATh MOIXOIAIINA H3Y4YEeHHBI MeTo[|
KOPPEKTHBEI B JIeSTeIILHOCTB, OLICHUBATh

COOTBETCTBUEC PE3YJIbTATOB LECIAM

T pereHus 3a1a4n, paclio3HaBaTh MaTeMaTHYECKUE
(aKkTel ¥ MaTeMaTHYeCKHe MOJEIH B IMPUPOJHBIX U
OOIIECTBEHHBIX SIBJICHUSIX, B MCKYCCTBE; YMEHHE
[IPUBOAUTH IPUMEPHl MAaTEMATUYECKUX OTKPBITHH
[poccUiiCKON 1 MUPOBON MaTeMaTHYECKON HAyKH.

- YMCTb ONICPUPOBATH IMOHATHUAMU: CJ'Iy‘lafIHBIfI OIIBIT]

1 cirydqaiiHoe COOBITHE, BEPOSITHOCTH CIy4aiHOro
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COOBITHS;  YyMETh  BBIYMCIATH  BEPOSTHOCTH  C
CII0NIb30BAaHUEM TPAa(UUECKUX METOOB; NMPHUMEHSTH
(OPMyIIBI CIIOXKEHHS W YMHOXKEHHS BEpOSTHOCTEH,
KOMOWHATOpHBIE (GakTHl W (OPMYIBI NPH PEUICHUN
3aj1a4; OLICHUBATH BEPOSITHOCTU PEANIbHBIX COOBITHIL;
BHAKOMCTBO CO CIYYailHBIMH BEIHMYMHAMH; yMCHHUE
MPUBOIUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJBIIMX
YHCeTT B IIPUPOJHBIX U OOIECTBEHHBIX SBICHUIX

- yMeTb CBOOOJHO OIEPHUPOBATH  IMOHATHSIMU:
IMBIDKEHNE, TapauIeNIbHBI HEepeHoc, CUMMETpUs Haj
[UIOCKOCTH ¥ B TPOCTPAHCTBE,  IOBOPOT,
mpeoOpa3oBaHue Mox00us, MoJ00HBIE GUTYPHL; YMETH
[pacTio3HaBaTh paBHBIE M MOIOOHBIE (HUTYPHl, B TOM
gHCclie B TPHPOIE, MCKYCCTBE, apXHTEKType; YMETb
MCIIONB30BATh TeOMETPHYCCKHE OTHOIICHUS,
HAXOIUTh T€OMETPUYCCKHE BEIMYMHBI (JUTMHA, YTOJI,
ruonanb, 00bEeM) NMpH PEUICHHH 3aj]ad M3 JIPYrux
[y4eOHBIX IPEIMETOB U U3 PEaIbHOM KU3HU
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2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JIJUCHUTIJIMHBI

2.1. O0beM yueOHOV TUCUUIJIMHBI U BUABI Y4eOHOH padoT

Bun yaeOHO# paboThI Bcero Cemectp
4acoB 1 2
MakcumanbHasi yueOHast Harpy3ka (BCero) 340 100 240
O0s13aTenbHas ayIMTOpHas yueOHasi Harpy3ka (Bcero) 316 88 228
B TOM YHCJIE:
JIEKLIUOHHBIE 3aHATUS 202 56 146
IIPAKTUYECKHE 3aHITHSI 114 32 82
CamocrosTenpHas padora
Koncynpranuu 12 6 6
[TpomesxyTouHas aTTecTanus 12 IK3aMeH IK3aMeH
6 6

2.2 CTpyKTypa QM CUUNIHHBI

KoauuecTtBo AYJAUTOPHBIX YaCOB

CamocrosiTeJibH
HaumenoBaHue pa3jieioB u IIpakTH4yeckue u
Tem Bcer | Teopernuecko 1a60paTOpHbIe as pabdora
0 e o0yuyeHme CTyeHTa (4ac)
3aHATHUSA
1 cemectp
Paznea 1. [loBTopenue kypca 20 10 10 -
MaTe€MaTUKU OCHOBHOM LIKOJIBL.
Pa3nen 2. CreneHu u KOpHH. 20 16 4 -
CreneHHast QyHKIMSL.
Pa3nen 3. [TokazatenpHas 18 8 10 -
GyHKIMS.
Pa3nen 4. Jlorapugmsi. 30 22 8 -
Jlorapudmuueckast pyHkuus.
2 cemecTp
Paspnen 5. KommuiekcHble uyncha. 6 4 ) .
Pa3nen 6. DieMeHTHI
KOMOMHATOPUKH, CTATUCTHKHU U 20 12 8 )
TEOPHUH BEPOATHOCTEN.
Paznen 7. OcHOBBI
TPUTOHOMETPUH. 44 30 14 -
Tpuronomerpudeckue
GyHKIHU.
Pa3nen 8. YpaBHenus u 26 14 12 -
HEPaBEHCTBA.
Paznen 9. [IpousBoanas 38 26 12 -
(GyHKINY, ee TPUMEHEHHE.
Paznen 10. [TepBooOpasnas 14 8 6 -
GyHKIMY, ee TpUMEHEHHE.
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Paznen 11. [IpsiMbie u 16 10 6

MIJIOCKOCTH B IPOCTPAHCTRBE.

Paznen 12. Koopaunatsl u 16 10 6 -
BEKTODBI.
Pa3nen 13. MHOTOrpaHHUKH U 44 30 14 -

TeJa BPALICHHUS.

Pa3nea 14. MuoxecTtBa. 4 2 2

DneMeHTHl Teopuu rpados.

Bcero o aucuuiniiie

316 202 114

2.3 TemaTH4yeckuii JIaH U coJepKaHUe YUeOHbIX 3aHATHIA

HaumeHnoBanue ®opmupye
pa3ziesioB U TeM Copep:xaHue y4edOHOT0 MaTepHuaJia, NpaKTHYecKue padoThl, Oo0Bbem Mble

€CaMOCTOfITe/IbHAA Pa0oTa 00y4YalouXCs. 4acos KOMIIeTeHI|

HH
1 2 3 4
1 cemectp

Pasnen 1. IloBTOpeHne Kypca MAaTeMaTHKU OCHOBHOI IIKOJIbI. 20 OK-01,
Tema 1.1. Conep:kaHue y4eOHOro MaTepuaJia 2 OK-02,
Lemns u 3amaun Jlexknus 2 OK-03,
MaTeMaTHKH MPH Ba30Bble 3HAHUS ¥ yMEHUS [0 MATEMATHKE B IIPO(ECCHOHAIBHOMN U B OK-04,
OCBOCHHUH MOBCETHEBHOM JEATEIBHOCTH. 2 OK-05,
CIENUAILHOCTH. OK-06,
Tema 1.2. Copep:xaHue yueOHOIro MaTepuaJia OK-07,
Yucna u Jlexknmus 2 TIK 1.2.
BBIYHCIICHHS. =
Bripaskenus 1 JleficTBUS Ha/1 TIOJIOKUTENEHBIME U OTPHLIATEIbHBIMH YHCIIAMH,
peoGpasoBanHs. O6I\>’IKHOBGHHHMI/I U IECATHIHBIMHU IPOOSIMHU. 2

JlelcTBus co cTeneHsaMu, GOpPMyIIbl COKPAIIEHHOTO YMHO)KEHHS.
Tema 1.3. Coaep:xkanue yueOHOro MaTepuaJia 2
I'eomerpus Ha IIpakTHYecKne 3aHATHS 2
TUTOCKOCTH. Buab! tutocknx ¢uUryp u UX Ionam.

[TpakTHKO-OpHEHTHPOBAHHBIE 331241 B Kypce T€OMETPUH Ha 2

TUIOCKOCTH.
Tema 1.4. Coaep:xkanue yueOHOro MaTepuaJia 2
[TpoueHTHbIE IIpakTHYecKne 3aHATHS 2
BBIYHCIICHUS. [TpocTeie MPOLEHTHI, pa3Hble COCOOBI X BhIYHUCIEHHS. CIIOKHbIE 2

TIPOLIEHTHI.
Tema 1.5. Copep:xanue yue0HOIr0 MaTepHuaJia 4
YpaBHeHUS U IIpakTHyeckne 3aHATHSA 4
HEPABEHCTBA. Jluneiinble, KBaJpaTHbIC, IPOOHO-TMHEHHBIC YpaBHEHUS U HEpPaBeHCTBA. | 4
Tema 1.6. Copep:xanue yue0HOIr0 MaTepHuaJia 6
Cucremsl Jlekuus 6
YpaBHEHHUH U Cnoco0bI penteHust CUcTeM JIMHEWHBIX ypaBHeHHH. [loHsTHS: MaTpuna
HEPABEHCTB. 2x2 n 3x3, onpeaenurens MaTpulsl. Meton INaycca. Cucremsl 6

HEJIMHEHHBIX ypaBHeHUH. CUCTEMBI HEPABEHCTB.
Tema 1.7. Copep:xanue yue0HOT0 MaTepuaJia 2
BxozHoi# IpakTHyecKue 3aHATHS 2
KOHTPOJIb. Kontponsnas pabora no Teme: « BpraucineHus u npeoopa3oBaHHs. 2

YpaBHeHMs ¥ HepaBeHCTBA. I'eoMeTpysl Ha IVIOCKOCTH.»
Pa3gen 2. Ctenenu u kopHu. CTeneHHas GyHKIMS. 20 OK-01,
Tema 2.1 Coaep:xkanue y4e0HOT0 MaTepuaa 4 OK-02
CreneHHast Jlexnus 4 '
bynkums, ee [TonsiTHE KOPHS N-0if CTENEHH U3 IEHCTBUTENBHOTO yncia. OyHKIUU OK-03,

" —
coouctea y = Vx nx cBoiicTBa u rpaduku. CBOHCTBA KOPHS N-0i CTETICHH. 4 gi-gg'
H

Tema 2.2 Coaep:xanue yue0HOT0 MaTepuasa 2
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IIpeoGpasoBanue Jlexnus 2 OK-07,
BBIPAXKCHIH € IIpeoGpasoBaHKe UPPALIMOHAIBHBIX BHIPAKEHHH. 1K 1.2.
KOPHSAMH n-0ii 2
CTeneHn
Tema 2.3 Copep:xaHue yuedOHOro MaTepuaJia 8
CBoiicTBa cTeneHH
Jlekuus 6
¢ PAalHOHAJIBHBIM
U [onsaTne creneHn ¢ TFOOBIM PalMOHATBHBIM U ACHCTBUTEIHHBIM
JeficTBUTENBbHBIM | TIOKa3zareseM. CTerneHHbIe (DYHKIMH, MX CBONCTBA U IPa(UKH. 6
MOKAa3aTeJIIMA
I[IpakTHyecKne 3aHATHSA 2
CTeneHs ¢ pallMOHAIBHBIM U JCHCTBUTEIBHBIM MOKA3aTEICM. 2
YnpoleHue BoIpaKeHHH.
Tema 2.4 Copep:xaHue yueOHOIr0 MaTepHuaJia 4
Pemenune Jleknus 4
HPPAUHOHANLHBIX | p ) by ocnnpHOCTS HMppalMOHAIBHBIX YPaBHEHUI U HEpaBEHCTB. MeTo bl
YpaBHCHII 1 UX peuieHus. Pemenne nppannoHaNnbHEIX YpaBHEHUH U HEPaBEHCTB. 4
HEPABEHCTB
Tema 2.5 Coaep:xkanue yueOHOro MaTepuaJa
Crenenn H KOPHH. I[IpakTHyeckue 3aHATHSA
Crenennas
dynkums KO}-ITpOJ'IBHaH pabota o teme; «IloHATHE CTETICHH C palOHaTbHBIM 1
JeHCTBUTEIHHBIM MoKa3aTenieM. CTeneHHbIe (DYHKINHU, UX CBOMCTBA U 2
rpaduKu.»
Pa3gen 3. Iloka3aTeibHas QyHKOHSA 18 OK-01,
Tema 3.1. Copep:xanue yueOHOro MaTepuaJa 6 OK-02
IToxazaTempHas Jlekuus 6 ,
¢byHKIWMA, ee OmnpenerneHne moka3aTeNsHON (GYHKINH, ee CBOICTBa U rpaduK. OK-03,
CBOWCTBA. 3HAKOMCTBO C MPUMEHEHHEM TTOKa3aTeNbHON (yHKIMHU. Pemenne 6 OK-04,
MTOKA3aTeIbHBIX YPaBHEHUH (PYHKIIMOHAIEHO-TPapUIECCKAM METOIOM. OK-05
Tema 3.2. Copep:xanue yueOHOro MaTepuaJia 6 ’
Perenue IIpakTHyeckue 3aHATHSA 6 OK-07.
HIOKa3aTEILHBIX Pewrenne nokasarenbHbIX YpaBHEHHUIT METOJIOM YpaBHHBaHHS
YPaBHEHHH rmokasareJieii, MeTOIOM BBEJICHUsI HOBOU MepeMeHHOH, (HyHKIIMOHAIBHO- | 6
HEPABCHCTB rpaduuecKuM MeTo oM. PenieHne nokasarenbHBIX HEPABEHCTB.
Tema 3.3. Coaep:xkanue y4eOHOT0 MaTepuasia 4
Cucrtemsl Jlexuus 4
MOKa3aTeJIbHbIX Pewienne cuctem rnokazaTenbHBIX YPaBHEHUH U HEPABEHCTB. 4
YPaBHEHUN
Tema 3.4. Coaep:xkanue yueOHOT0 MaTepuasia 2
Pemenue 3anay. IlpakTHYecKue 3aHATHUS 2
IToka3zarenbHas KonTponbHast paboTa: «PeleHne moka3arenbHbIX ypaBHEHUH METOJ0M
byHKIHA ypaBHUBaHHS MTOKa3aTeIe U METOIOM BBEACHUS HOBOW IEPEMEHHOM. 2
PemeHune moka3aTeIbHBIX HEPABEHCTB.»
Pa3nea 4. Jorapudmsl. Jorapupmnyeckas GpyHKIus. 30 OK-01,
Tema 4.1. Coaep:xkanue yueOHOro MaTepuaJia OK-02
Jlorapudm uncna. Jlexkuus ,
JleCATHIHBIA 1 OK-05,
HATYpAJIbHbIii Jlorapudm umncna. JlecATHUHBINA U HATYPaIBHBIN JIoTapHU(MBI, YHCIIO €. OK-07,
JorapupMbl, YUCIIO 2
N IIK 1.2.
Tema 4.2. Coaep:xanue yue0HOT0 MaTepuasa 6
CaoiicTBa
JorapuQmoB. Jexuns 4
Oneparus CaoiicTsa norapudmos. Onepanus 1orapuhMUPOBAHHSL. 4
norapndMUPOBAHIA | Jynacrpyeckue sanATHS 2
Jlorapudm gucna. CoiicTBa 10orapudmos. 2
Tema 4.3. Copep:xaHue yueOHOIro MaTepuaJia 2
Jlorapudmudaeckast
(by}n(um, ee Jlekumst 2
CBOICTBA. Jlorapudmrueckas pyHKIHS U €€ CBOWCTBA. 2
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Tema 4.4. Copep:xanue yue0HOTr0 MaTepHuaJa 12
Perenne Jlexkuus 8
JorapupMIUIECKUX
ypaBHEHHt 1 [MonsiTre norapupmudeckoro ypaBHeHus. Onepauus NOTEHUMPOBAHHS.
HepaBEHCTB. Tpu ocHOBHBIX MeTOMA pelleHus Jorapu(PMUUECKUX ypaBHEHHH: 8
(yHKIHOHATBHO-TpahUIeCKAN, METO]] TIOTCHITUPOBAHHUS, METOT
BBEJICHHS HOBOI1 mepeMeHHOH. Jlorapudmudeckre HepaBeHCTBA.
IIpakTu4yeckue 3aHATHSA 4
[Nonsatue norapuMmIecKoro ypaBHeHUs. TpH OCHOBHBIX METOIA
peIeHus JoTapuPpMHUICCKIX YpaBHEHHH: ()YHKIIMOHAIBHO- 4
rpaduaecKuii, METO ] MOTSHIIPOBAHNUS, METO]] BBEICHHI HOBOU
NIEPEMEHHOM.
Tema 4.5. Copep:xaHue yuedOHOro MaTepuajia 4
CucreMsl Texuus 4
norapml)MunquKI/Ix AJNTOPUTM pellIeHUs] CUCTEMBI ypaBHeHH. PaBHOCHIIBHOCTD 4
YPaBHCHHIH. Jorapu()MHUIECKIX YPaBHEHHH i HEPABEHCTB.
Tema 4.6. Copep:xaHue yuedOHOTr0 MaTepuaJia 2
Jlorapudmsr B Jlekuus 2
pUpOJC U [Ipumenenwne norapudma. Jlorapudmmdeckas crupais B npupoze. Ee 2
TEXHUKE. MaTeMaTHIECKHE CBOICTRA.
Tema 4.7. Coaep:xanue yueOHOro MaTepuaJa 2
Pemenue 3anay. IlpakTHYecKue 3aHATHUS 2
Jlorapudmsr. KontponbHas padora o teme: «Jlorapudmudeckas ¢pynkiums. PemeHue
Jlorapummaeckast MIPOCTEUIINX JIOTAPUPMHUIECKUX YPABHEHUI. » 2
GyHKIHS.
2 ceMecTp
Pazgen 5. KommiekcHble Yncia 6 OK-01,
Tema 5.1. Coneprxkanue yueGHOro MaTepuajia 4 OK-02
KommnekcHsie Jlexkuus 4 !
qrcia [Nonsarue xommurekcHOTO Yrcia. ConpspkeHHbIE KOMIUIEKCHBIC YHCIA, OK-05,
MOZYJb U apT'yMEHT KOMILJIEKCHOr0 uucia. dopma 3anucu OK-07,
KOMIUIEKCHOTO YncIa (TeoMeTpudeckasi, TPUrOHOMEeTpUYecKas, 4 K 1.2
anrebpanyveckas). ApupMeTrnueckue AeCTBHUS ¢ KOMIUIEKCHBIMU e
YHCIIAMH.
Tema 5.2. Coaep:xanue yue0HOr0 MaTepuasia 2
IIpumenenue IIpakTH4yeckHe 3aHATHSA 2
KOMIIICKCHBIX BeImoHe e pacueToB ¢ MOMOIIBI0 KOMIUICKCHBIX grcell. [IpuMepsl 2
qucen HCIIOJIb30BAHMSI KOMIUIEKCHBIX YUCEI.
Pazpnen 6. DieMeHTHI KOMOMHATOPHKH, CTATUCTHKH M TEOPHH BEPOATHOCTEN. 20 OK-01,
Tema 6.1. Coaep:xkanue yue0HOro MaTepuaja 2 OK-02
OCHOBHBIE IOHATHS | JleKIusi !
KOMOMHATOPHKH ITepecTaHOBKH, PA3MEIIEHHUs, COUETAHHS. 2 OK-03,
Tema 6.2. Coaep:xkanue y4eOHOT0 MaTepuasia 6 OK-04,
CoObeITHe, Jlekuus 4 OK-05
BCPOSATHOCTD CoBMecTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BepOSITHOCTH '
COOBITHS. CyMMBI COOBITHH. Y CIIOBHAsS BEPOATHOCTh. 3aBUCUMEBIC U HE3aBUCHMBIE 4 OK-07,
Cnoxenue u coObITHsI. T€OpeMbI 0 BEpPOSTHOCTH MPOU3BEIEHHS COOBITHH. TIK 1.2.
YMHOKEHHE IIpakTnyeckune 3aHATHA 2
BEPOSATHOCTEH
Komb6unaropuka. Kitaccuueckast popmyra BeposiTHOCTH. 2
Tema 6.3. Conep:xanue yue0OHOT0 MaTepuaja 4
BepositaocTs B IIpakTHyeckue 3aHATHA 4
po¢eCCHOHATBHEI
X 32729aX OTHOCHUTEIbHAS YaCcTOTa COOBITHSI, CBOHCTBO €€ YCTOMYNBOCTH.
CratucTuueckoe omnpeneneHne BeposSTHOCTH. OLieHKa BEpOSTHOCTH 4
COOBITHS.
Tema 6.4. Conep:xanue yue0HOT0 MaTepuaja 2
llHCerTHaﬂ Jlexnus
CiIyJanHas Bunbl cnyuaiiaeix BenmnauH. OnpeneneHne TUCKPETHON CITy9aifHOM
BEJIMYMHA, 3aKOH €€ | peguunHbL. 3aKOH pacTpeesieHUs] JUCKPETHON clTydaifHOW BETUYHHBI. 2
paclupeacicHus Ee yucioBble XapakTepUCTHKH.
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Tema 6.5. Copep:xanue yue0HOIro MaTepHuaJa 2
Sanaun . Jlexuus 2
MaTeMaTHIECKOH —
CTATHCTHKH Bapunanuonnsiii paa. [lomuron gactot u rucrorpaMMa. CraTucTHIecKHe 2
XapaKTEePUCTUKH psifia HAOMI0JaeMBbIX JaHHBIX.
Tema 6.6. Copep:xaHue yuedOHOTro MaTepuajia 2
Cocrasiienne Jlexknmus 2
TaOIMI[ ¥ 1UarPaMM | [epBuuHas 06paboTKa CTATHCTHYECKHX JAHHBIX. | paduueckoe ux
Ha NPaKTHKC npexacTaBneHne. HaxoxxaeHne CpeaHNX XapaKTepUCTHK, HAOMOAaeMbIX | 2
JAHHBIX.
Tema 6.7. ConepxaHue y4eGHOro MaTepuaJja 2
Pemenue 3anau. [pakTuyeckue 3aHATHSA 2
OneMeHThI KonTtponbHas pabota: «dnemeHTsl KoMOuHaTopuku. CoObITHE,
KOMOMHATOPUKH, BEPOSITHOCTD cOObITHsA. CIIOKEHHE U YMHOKEHHE BEPOSITHOCTEH. »
CTaTUCTUKH U 2
TeopHun
BEPOSITHOCTEN
Pasznen 7. OcHoBbI TpuroHOMeTpHHU. Tpuronomerpuyeckue GyHKIUH. 44 OK-01,
Tema 7.1. Coaep:xanue yueOHOro MaTepuaJa 6 OK-02
TpuroHOMETpHYECK | Jlexmus '
ue GyHKIHH 4 OK-03,
IIPOHU3BOJIBHOTO Panguannas mepa yrna. IIoBopoT TOUKM BOKPYT Hadana KOOpIUHAT. OK-04,
yria, 9ucia. OrmpenesneHue cuHyca, KOCUHyca, TAHT€HCa U KOTaHTeHCa. 3HAKH OK-05
PagnanHas u CHHYyCa, KOCHHYCa, TAHI'€HCA U KOTAHT€HCa 110 YeTBEPTAM. 3aBUCUMOCTh | 4 '
rpaaycHas Mepa MEXIY CHHYCOM, KOCHHYCOM, TAHI'€HCOM M KOTAHI'€HCOM OJHOI'0 M TOr'0 OK'O7,
yrma. XKe yria. TIIK 1.2.
IIpakTHyeckne 3aHATHA 2
Panuannas mepa yrna. [IoBopoT TOUKkH BOKpYT Hauana KOOpIUHAT.
OmpeneneHue CUHyca, KOCUHYCa, TAHT€HCA U KOTaHTeHca. 3HAKN
CHHYCa, KOCHHYCa, TAHI'€HCA ¥ KOTAaHTeHCa 110 YETBEPTSIM. 3aBUCUMOCTE | 2
MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHI'€HCOM OJTHOTO U TOTO
Ke yria.
Tema 7.2. Coaep:xkanue yueOHOro MaTepuaJa 2
OcHOBHBIE
TpuroHomerpuueck | JIEKLHS 2
HE TOAJICCTEA. Tpuronomerpuueckne ToxaecTsa. CHHYC, KOCHHYC, TAaHTEHC U
Popmyse! KOTAHI'€HC YTIIOB O ¥ - o.. DOPMYJIBI IPUBEICHHUS. 2
IIPUBEJICHHUSI.
Tema 7.3. Coaep:xkanue yue0HOT0 MaTepuasa 14
Cunyc, KOCHHYC,
TaHI'€HC CYMMBI U Jlexuus 8
Pa3sHOCTH IBYX Cymma u pa3HocTh cuHycoB. CyMMa M pa3HOCTb KOcHHYCOB. CHHYC 1
YTIIOB KOCHHYC JBOWHOTO yrJia. ©OpMyJIbl TOJOBUHHOTO YTIJIa.
CuHyC 1 KOCHHYC IIpeoOpa3oBaHust CyMMBI TPUTOHOMETPHUYECKHX (DYHKITHHA B
JIBOWHOTO yIJIa. TIPOM3BEICHHUE U ITPOU3BECHNUS B CyMMY. Belpaskenue 8
®opmysl TPUTOHOMETPUYECKUX (PYHKIMH Yepe3 TaHTeHC TIOJIOBUHHOTO
MOJIOBUHHOTO yriia. | aprymenra. IIpeoOpa3oBaHus NpoCTEHIINX TPUTOHOMETPUYECKUX
BBIPAJKEHUI.
IpakTHyeckue 3aHATHSA 6
CymMmMa 1 pa3sHOCTb cuHycoB. CymMMa U pa3HOCTh KOcuHycoB. CHHYC U
KOCHHYC JBOWHOTO yrina. ®opMysisl IOJOBUHHOTO YIia.
[IpeoOpa3oBaHust CyMMBI TPUTOHOMETPUYECKUX (DYHKIIMH B
IIPOU3BEICHUE U IPOU3BEAEHUS B CyMMYy. Bripaxkenue 6
TPUTOHOMETPUYECKHX (PYHKIMIT Yepe3 TaHI'€HC ITOJIOBUHHOTO
aprymenTa. [IpeoOpazoBaHust IPOCTEHIIMX TPUTOHOMETPHUECKUX
BBIPAJKEHUI.
Tema 7.4. Conep:xanue yueOHOT0 MaTepuasa 2
DyHKIUH, UX Jlexuus 2
cpoiictBa. CiocoOwl | O6nacts OIIpEICIICHUS] © MHOXECTBO 3HaYCHUH QyHKIU. YETHOCTB, 2
3a7aHus QyHKIMH. HEYETHOCTH, MEPUOJUIHOCTh QYyHKIHH. CITOCOOBI 3aaHusl QYHKITUI.
Tema 7.5. Copep:xaHue yueOHOI0 MaTepuaJa 6
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Tpuronomerpuueck | Jlexknus 6
ne QyHKIUH, UX OO6nacTb ornpeaeneHust 1 MHOXECTBO 3HAYEHUH TPUTOHOMETPHYECKHX
CBOMCTBA U ¢yskunit. Y6THOCTH, HEYETHOCTD, IEPHOJUIHOCTh 6
rpaduKu. TpUroHoMeTpudeckux QpyHkiuil. CBoiicTBa U rpaduku GyHKINI
Y=COSX,y=sinX,y=tgXx,y=ctgx.
Tema 7.6. Copep:xaHue y4ed0HOTro MaTepuaJia 2
[IpeobpazoBanue Jlexkuus 2
rpadukon Cxatue u pacTshkeHre rpahUKOB TPUTOHOMETPHUYECCKUX DYHKIIHIA.
TPUIOHOMETPHHECK | T]peo6paszoBanue rpad kOB TPUTOHOMETPUYECKUX DYHKIIUHM. 2
X QYHKIHH.
Tema 7.7. Copep:xaHue yueOHOTr0 MaTepHuaJia 2
Omnucanue Jleknus
MIPOM3BOJICTBEHHBIX 2
TPOTCCCOB ¢ Hcnonb3oBaHue CBOMCTB TPUTOHOMETPUYECKUX (PYHKINH B
TTOMOILbIO podeCcCHOHANBHBIX 3a/1a4ax. 2
rpadukoB
(GyHKIHH.
Tema 7.8. Copep:xaHue y4edOHOTro MaTepuaJia 2
OO0patHbIe Jlexuus 2
TPUIOHOMETPHHCCK | OGparHsle TpUroHOMeTprYeckue GyHKImu. VX cBOMCTBA 1 rpaduKH. 2
re QYHKITUH.
Tema 7.9. Coaep:xkanue yueOHOro MaTepuaJa 4
Tpuronomerpuieck | IpakTudecKne 3aHSITHS 4
H¢ ypaBHCHHA U YpaBHeHHE cOS X = a. YpaBHEHHE Sin X = a. YpaBHCHHE tg X = a, ctg X =
HEPaBCHCTBA. a. Pemenne TpuroHOMeTpUYECKUX YpaBHEHU OCHOBHBIX THIIOB:
MIPOCTEHIINE TPUTOHOMETPUIECKUE YPABHEHHUS, CBOISIINECS K 4
KBaJIpaTHBIM, PEIIaeMble Pa3I0KEHHEM Ha MHOXKHTEIH, OTHOPOJHBIE.
[Tpocreiinme TPUrOHOMETPUUECKHE HEPABEHCTBA.
Tema 7.10. Coaep:xanue yue0HOro MaTepuasia
Cucrtemsl
Jlexuus
TPUTOHOMETPUYECK _ _
HX ypaBHEHHiL. CucteMbl IIPOCTEHIINX TPUTOHOMETPHUYECKHUX yPaBHEHHH. )
Tema 7.11. Coaep:xanue yue0HOT0 MaTepuasa 2
Pemenue 3anau.
OCHOBEI IIpakTuyeckue 3aHATUS 2
TPHUTOHOMCTPHH. KonTtponeHas pabota no teme: «IIpeodpazosanue
TpUTOHOMETPHIECK | TpyroHOMeTPHUECKHX BRIPAKEHHH. PellleHHE TPHrOHOMETPHIECKHX 2
ue QyHKImH. yPaBHEHHUH ¥ HEPABEHCTB B TOM YHCIIE C HCTIONB30BAHNEM CBOHCTB
GYHKIUHA.»
Paznen 8. YpaBHeHuUs: H HepaBEHCTBA. 26 OK-01,
Tema 8.1. Coaep:xkanue yue0HOT0 MaTepuasa 4 OK-02
PaBHOCHIIBHOCTH Jlekuus 4 '
YPaBHEHHII U PaBHOCHIIBHOCTB ypaBHEHHUH U HepaBeHCTB. Onpenenenns. OCHOBHbIE OK-03,
HEPABCHCTB. TEOPEMBI PABHOCWIBHBIX IIEPEX0/IaX B YPABHEHUAX U HEPABEHCTBAX. OK-04,
OGmue MeTob! OO011re MeTO/IbI PeLICHHs yPaBHEHHI: IEPEXO0/l OT PaBEHCTBA (DYHKIMI 4 OK-05
PCIICHUA. K PaBEHCTBY apryMEHTOB Il MOHOTOHHBIX (DYHKIHIA, METO/ '
Pa3JIOKEHUs] HAa MHOXKHTEIIH, METO/] BBEACHHSI HOBOH TIEPEMEHHOM, OK-06,
(YHKIMOHAIBbHO-TPaQUIECKIIA METO/. OK-07.
Tema 8.2. Conep:xanue yueOHOr0 MaTepHuaJia 4
I'padpuueckuit Tlexcumst 7
METOJI PeIICHUS -
ypaBHeHHii, O6muue METOJIBI PElICHNs HEPABEHCTB: IEPEXO]L OT CPABHEHMUS
HEPaBCHCTS. 3HaueHHUH QyHKINH K CPaBHEHMUIO SHAUCHHH APTYMCHTOB A1Is
MOHOTOHHBIX (DYHKIIMH, METOJ{ HHTEPBAJIOB, (PyHKIIMOHAILHO- 4
rpaduueckuii Mmetos. I'paduuecknii MeTO I pereHus ypaBHEHHIA U
HEpPaBEeHCTB.
Tema 8.3. Coaep:xaHue yueGHOro MaTepuaja 4
VpaBHenus u Jlekuust 4

28




HEPABCHCTBA C

OnpeaeneHI/Ie MoAyJid. PaCKpI)ITI/Ie MOAYJId IO ONPEACTICHUTO.

MOJTyJIEM. IIpocreiimne ypaBHeHUsS 1 HEpaBEHCTBa ¢ MoAyJieM. [[pumenenue 4
PaBHOCWIIBHBIX TIEPEXOI0B B OIIPEACICHHBIX TUIIAX YPABHEHUH U
HEPaBEHCTB C MOJYJIEM.
Tema 8.4. Copep:xaHue y4ed0HOTro MaTepuaJia 2
YpaBHeHUS U Jlexuus 2
HCPABCHCTBA C 3HaKOMCTBO ¢ mapameTpoM. [Ipocreiimie ypaBHEHHS U HEPABEHCTBA C 2
TrmapamMmeTpamMu. napaMeTPOM.
Tema 8.5. ConepxaHue y4eGHOr0 MaTepHuaJja 2
CocraBneHne u IIpakTHyeckne 3aHATHA 2
pemenne Pemienne TeKCTOBBIX 33/1a4 TPO(ECCHOHAIBHOTO COEPIKAHMSI.
po¢eCCHOHATHHEI
X 33124 C TIOMOIIIBIO 2
YPaBHEHUI.
Tema 8.6. Copep:xaHue yueOHOIr0 MaTepHuaJia 10
Pemenue 3anau. IIpakTuyeckue 3aHATHS 10
YpapHenus u OO6uine METOIbI PELIEHUS YPABHEHUM. Y PABHEHNS M HEPABEHCTBA C 10
HEPaBCHCTBA. MOJIYJIEM M C IApAMETPAMH.
Pa3gen 9. IlponsBoanas GyHKIHH, e¢ MPHMEHEHHE. 38 OK-01,
Tema 9.1. Copep:xanue yueOHOro MaTepuajia 4 OK-02,
[HonsiTne Jlexmust
HPOH3BOJHOIA. " OK-03,
DopMyIIB 1 OnpeneneHne YUCIOBON MOCIEI0BATEIBHOCTH U CIIOCOOBI ee 3aJaHusl. OK-04,
TpaBuIa CBoifcTBa UHCIOBHIX NOcieoBaTenbHOCTEN. OmpeneneHue mpeaena OK-05
nuddepeHnmposan | MOCIEI0BATEILHOCTH. BBIUHCICHUE NIPE/IETIOB NIOCIICA0BATEIBHOCTEH. '
usl. Ipenen ¢pynkum Ha 6eckoneuHoCTH. [Ipenen GpyHKIUM B TOUKE. 4 OK-07,
[Mpupamenne aprymenra. [Ipupamenne Gpyskuun. 3axadn, MpUBOISIIIE MK 1.2.
K MOHATHUIO Npou3BoAHOM. OnpeneneHue Npou3BOAHON. AITOPUTM
OTBICKAHHS IPOU3BOTHOM.
Tema 9.2. Copep:xanue yueOHOr0 MaTepHaJia 6
IIponsBonHsIe Jlexuus 4
CYMMBI, Pa3HOCTH
IPOH3BEIeHN, ®opmynsl audpdepennuporanust. [IpaBuia auddepeHnpoBaHus. 4
YACTHOTO. IIpakTHyeckHe 3aHATHSA 2
Dopmyinel auddepennupopanus. [Ipasuia auddepeHpoBaHus. 2
Tema 9.3. Coaep:xanue yue0HOT0 MaTepuasa 2
IIpousBonHble Jlexuus 2
TPUTOHOMETPHUYECK
uX QYHKIHIA. Ompenenenue cnoxxHoit pyHKuK. [Ipon3BOIHAS TPUTOHOMETPUIECKUX
IpoussoaHas ¢ysakuunit. [Ipon3BogHas CIOXKHON QYHKITUH. 2
CJIOKHOM (QYHKIIHMH.
Tema 9.4. Coaep:xanue yue0HOT0 MaTepuasa 2
ITonsarue o Jexuust 2
HEMPCPLIBHOCTH [Nonsarue HenpeprIBHOH QyHKINH. CBOMCTBA HETIPEPHIBHON (D YHKITHH.
bynxun. Merox CBs13p MEXTy HETIPEPHIBHOCTHIO U T (hepeHIIpyeMOCThI0 QYHKIUU B | 2
MHTCPBAJIOB. TOYKe. AJITOPUTM pEIIeHUs] HEPABEHCTB METOI0OM HHTEPBAJIOB.
Tema 9.5. Copep:xanue yue0HOro MaTepuaJa 4
Teomerpuueckuii u | Jleknus 4
¢usnuecknii cmpicnn | ['eoMeTpuuecKkuil CMBICI IPOU3BOAHON (QYHKIMU — YIIIOBOK
MIPOU3BOJHOM. k03 (HUIIMEHT KacaTeNbHOH K rpaduKy pyHKIMU B TOUKE. Y paBHEHHE 4
KacaTeIbHOH K rpaduKy QyHKIHH. ANTOPUTM COCTABJICHHUS YPAaBHEHHS
KacaTeJIbHOH K rpaduky QyHkiun y=f(x).
Tema 9.6. Coaep:xanue yue0HOT0 MaTepuasa 2
D@u3n4eCKuid CMBICT | Jlekuust 2
TPOM3BONHON B ®duznyeckuii (MeXaHUIECKHUIT) CMBICIT NPOU3BOIHOIN — MTHOBEHHAS
1PO(ECCHOHANbHE] CKOpPOCTh B MOMEHT BpeMeHH t: v =S’ (t) 2
X 3a7a4ax.
Tema 9.7. Copep:xanue yueOHOro MaTepuaJia 10
MOHOTOHHOCTH Jlexuus 4
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¢bynkmu. Touku

BO3paCTaHI/I€ n y6I>IBaHI/I€ (byHKIII/II/I, COOTBETCTBUC BO3pacCTaHUA U

SKCTpEMyMa. yObIBaHUS (PYHKIIMK 3HAKY MPOU3BOAHON. [IoHATHE TIPON3BOIHOMN
BBICIIIETO MTOPSAJIKA, COOTBETCTBUE 3HAKA BTOPOM IPOU3BOIHOM
BEIITYKJIOCTH (BOTHYTOCTH) (DYHKIUHU HA OTpE3Ke. 3aaun Ha MakcuMyM | 4
1 MEHAMYM. [IoHSATHE aCHMIITOTHI, CIIOCOOBI X OTPECIICHHUS.
AJNTOpHUTM HCceoBaHns GYHKINU U IOCTPOCHHUS ee TpaduKa ¢
ITOMOIIBI0 IPpon3BOAHOH. [IpoOHO-HeitHAsS QyHKIHS.
IIpakTHyeckue 3aHATHS 6
Bospacranne u yorBanue GyHKINH, COOTBETCTBHE BO3PACTAHUS H
yObIBaHUS (PYHKIUU 3HAKY TPOH3BOHON. [ToHATHE TPOU3BOAHOM
BBICIIIETO MOPSIJIKa, COOTBETCTBHUE 3HAKa BTOPOH PON3BOIHOM
BBIMMYKJIOCTH (BOTHYTOCTH) (DYHKIIUU Ha OTPE3Ke. 3ajaun Ha MakcumMyM | 6
u MuHUMyM. [ToHsTHE aCUMIITOTHI, CHOCOOBI MX ONPE/IEICHHS.
AJnropuT™ HccnenoBaHus QyHKINH U TOCTPOCHUS ee rpaduka ¢
MTOMOIIBI0 IPOM3BOHON. [IpoOHO-HMHelHAS (YHKIHS.
Tema 9.8. Coaep:xkanue yueOHOT0 MaTepuasa 2
Uccnenosanue Jleknus 2
GyHKIUN 1 HccnenoBanre GpyHKINU Ha MOHOTOHHOCTB U ITOCTPOEHHE TPA(UKOB.
MIOCTPOCHHE 2
rpauKoB.
Tema 9.9. Coaep:xkanue yueOHOro MaTepuaJa 2
Haunbompmree u [pakTuyeckue 3aHATHSA 2
HaVIMCHBIIIee — —
SHAYEHHS YHKIHH. Haxoxxnerne HanOOIpIIeT0 1 HANMEHBINETO 3HAYCHUH (DyHKIINH,
MTOCTPOCHHE TPAPUKOB MHOTOWICHOB C HCIIOJIh30BAaHMEM alllapaTa 2
MaTeMaTHIECKOTO aHAJIN3a.
Tema 9.10. Copep:xanue yueOHOro MaTepuaJa 2
Haxoxnenune Texuns 5
ONTHUMAIIEHOTO
pe3ynbTara ¢ [podeccrnonanbHO-OpHEHTHPOBAHHOE CoepkaHue. Hanmensimee u
MTOMOIIBIO HanOoIbIIee 3HaUCHIE ()yHKIIHH.
IIPOU3BOTHOM B 2
MPAKTUICCKHUX
3agadax
Tema 9.11. Coaep:xanue yue0HOT0o MaTepuasa 2
Pemenue 3aau. IIpakTnyeckue 3aHATHS 2
IIpousBonHas
dyHKLMH, ee Kontponpnas padora mo teme: «DopMyITsl 1 IpaBuiia
NpHMeHeHHe. nuddepennuposanus. McenenoBanue GyHKIUN ¢ TOMOIIBIO 2
npousBoHON. Hambosbiee n HauMeHblee 3HaueHUsT QYHKITUH. »
Pa3nen 10. [lepBoodpa3Hasi pyHKINN, ee NPUMEHEHHE. 14 OK-01,
Tema 10.1. Coaep:xanue yue0HOT0o MaTepuasa 2 OK-02
IlepBooOpasuas Jlexuus 2 !
¢ynxuuu. [pasuna 3ajaya 0 BOCCTAHOBJICHUH 3aKOHA JABMXKEHMSI 10 U3BECTHOW CKOPOCTH. OK-03,
HaXO0XJCHUA [Tonarue naTerpupoBanusi. O3HaKOMJICHHE C TOHSATHEM MHTETpaja u OK-04,
TepBOOOPA3HBIX. niepBooOpasHoit st pynkuun y=f(x). Pemenune 3a1a4 Ha cBsizb 2 OK-05
MIepBOOOPA3HOH U €€ IPOU3BOJHOM, BRIYMUCIICHHE TIEPBOOOPA3HOM JIst '
naHHoU GyHKIMHU. Tabnuua GopMylt JUis HAaX0XKISHUS IEPBOOOPA3HBIX. OK-07,
V3ydeHne mpaBuia BEIYUCICHHS IEPBOOOPA3HOM. T1K-1.2.
Tema 10.2. Coaep:xkanue y4e0HOT0 MaTepuasa 4
ITnomans Jlekuus 4
KPUBOJIMHEHHOM 3ajiaun, NPUBOSILKE K IIOHATHIO ONPEAEIEHHOI0 HHTErpalia — 0
Tpareuuu. BBIYHCJICHUU TJIOUIA TN KpI/IBonI/IHeI‘/'IHoﬁ Tpaneuuu, 0 NepeMeICHUN
®opmyna Herotona | touku. [ToHsTHe onpenenéHHOro uuTerpana. ['eoMeTpUYeCcKui U 4
— Jleiibnuna. (u3ndeckuil CMBICI onpeAesiecHHOro naTerpaia. ®opmyna Herorora—
JleitOnmIa.
Tema 10.3. Conep:xanue yueOHOT0 MaTepHuaJia 2
Heonpenenennpiii n | TpakTH4ecKHe 3aHATHSI 2
onpeaeneﬂﬂmﬁ TlonsTue HEOIIpEJICJICHHOI 0 UHTErpaia. 2
WHTETPaJibl.
Tema 10.4. Coaep:xanue yue0HOT0 MaTepuasa 2
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[Monsitue 06 Jleknmst 2
OTIPEZICTICHHOM
MHTErpase Kak I'eomeTprUYEeCKH CMBICIT ONIPENENIEHHOTO NMHTETPAIa.
IO TN 2
KPHUBOJIMHEHHON
Tpanenum.
Tema 10.5. ConepaxaHue y4eGHOro MaTepuaJja 2
OrnpeneneHHbli IpakTHYecKHe 3aHATHS 2
UHTErpaj B XKU3HU. | J'eOMETPUIECKHH CMBICH OIpeieIeHHOro naTerpana. ®opmyia
Hrerorona - JleiiOouuma. 2
Pemenve 3a7ay Ha IPUMEHEHNE MHTETPANA JUTS BBIYACICHHS
(U3MYECKUX BEJIMUNH U IJIOIIA/ACH.
Tema 10.6. Copep:xaHue yueOHOTr0 MaTepHuaJia 2
Pemenue 3anau. IIpakTHyeckne 3aHATHSA 2
IepBooGpasHast [lepBooOpasnas ¢pynkuuu. [IpaBnia HaxoxaeHNs IepBOOOpa3HBIX. Ee
dyHKumH, ee TIpEMEHEHHE. 2
IIPUMEHEHHE.
Pa3gen 11. [IpaMble W IJIOCKOCTH B IPOCTPAHCTBE. 16 OK-01,
Tema 11.1. Copep:xaHue yueOHOT0 MaTepuaJa 4 0OK-02
OCHOBHEIE TIOHATHS Terumn '
CTEPEOMETPHH. ! 4 OK-03,
Pacnonoxenue IMpeamet crepeomerpun. OCHOBHBIE MOHATHS (TOUKA, IPsIMas, OK-04,
TpAMBIX M IUIOCKOCTB, IIPOCTPAaHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHH. OK-05,
fLIocKocTCeH Ilepecekaronyecs, napajjielbHble U CKPEIUBAIOIIUECS IIPSMBbIE. 4
[Ipu3HaK 1 CBOHCTBO CKPEIIMBAIONIUXCS NPSMBIX. OCHOBHBIE OK-07.
MIPOCTPAaHCTBEHHBIE (PUT'YPBL.
Tema 11.2. Copep:xaHue yueOHOT0 MaTepuaJia 4
[TapannenbHOCTD
HPSMBIX, IPSIMOU U Jlexmns 4
IUIOCKOCTH, [TapannensHsle npsMas U wIockocTs. OnpenencHue. [Ipu3Hak.
IJIOCKOCTEH CoiicTBa (¢ goKka3zaTenscTBOM). [lapasnensHble MI0CKOCTH.
Omnpenenenue. [Ipusnak. CBoiicTBa (c qoKa3aTenbcTBOM). TeTpasap u 4
ero aneMeHThl. [lapannenenunen u ero anemenTsl. CBolicTBa
TIPOTHBOIIOJIOXKHBIX TPAHEH M TMaroHajiel napasuiesenumesa.
[TocTpoenue ceuenuii. Pemenue 3anau.
Tema 11.3. Copep:xaHue y4edOHOTro MaTepuasia 2
HCpHeHI[I/IKYJIﬂpHOS Jexnns 5
Tb TIPSIMBIX, TIPSIMOM
U IUIOCKOCTH, [lepnennukynspusie npsmele. [lapamiensHblie npsMbIe,
IJTOCKOCTEH MIepIEeHANKYJIISIPHBIE K TUIOCKOCTH. [IpH3HAK MepHeHAnKYyIIpHOCTH
TIPSIMOH M TIOCKOCTH. JlokazaTenbcTBo. [leprneHauKynsp 1 HaKIIOHHAsL. 2
IlepnennukymnspHele mockocty. [Ipu3Hak nepneHuKyIsIpHOCTH
miockocTe. Jloka3zarenbCTBO.
PaccrosiHust B IpOCTpaHCTBE.
Tema 11.4. Copep:xaHue yueOHOIro MaTepuaJa 2
Teopema o Tpex IIpaKkTHYeCKHe 3aHATHS 2
HCPHCHIMKYIIPAX | Teopema o Tpex HeprneHAUKyIApax. JJoKa3aTenbCTBO. YTOI MEKIY 5
TIPSIMOH M TIOCKOCTHIO. YTOJI MKy TNIOCKOCTSIMH.
Tema 11.5. Copep:xanue yue0HOr0 MaTepHuaJia 2
[MapannensHsle, IIpakTHyeckne 3aHATHS 2
HIepIEeHANKYJIISIpHBIC
, CKpemmBaromuecs | AKCHOMBI cTepeoMeTpuH. [Iepren MKy IIpHOCTh NPSAMON M IJIOCKOCTH,
psIMbIC apalICIbHOCTD JABYX NPAMBIX, IIEPICHAUKYIIAPHBIX IJIIOCKOCTH, 2
NEPIEHIUKYISIPHOCTD IJIOCKOCTEN.
Tema 11.6. Copep:xaHue yueOHOro MaTepuajia 2
INapannensHsle,
HepIeHMKYIAPHbIE IIpakTuyeckue 3aHATUS 2
» CKPCIMHMBAIOIIHACC. | by oo nojKeHHe IPAMBIX | IIOCKOCTEHl B IPOCTPAHCTBE.
HpAMBIC HepHeH}lHKyHﬂpHOCTB 1 MMapaJiyiCJIbHOCTh MPAMBIX U TUIOCKOCTEH. 2

CkpemuBaromuecs npsiMble.
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Pa3gen 12. KoopanHATHI H BEKTOPHI. 16 OK-01,
Tema 12.1. Copep:xanue yue0HOIro MaTepHuaJa OK-02,
JlexapToBbl ) OK-03,
KOOPAWHATEHI B
IIPOCTPAHCTBE. JlekapToBBI KOOpMHATHI B IpocTpaHcTBe. [IpocTeiiue 3aga4un B OK-04,
PaccrosiHue Mexay | KOOPAHMHATaX. PaccTosHue MEky ABYMs TOYKAMH, KOOPIAHHATEI OK-05,
JBYMS TOUKAMH. CepeIHbI OTpe3Ka. 4 OK-07.
Koopnunatst
CepeIMHbI OTpe3Ka.
Tema 12.2. Conep:xanue yueOHOTr0 MaTepHuaJa 6
BexTopsl B
IIPOCTPAHCTBE. Jlexuus 6
VYron mexay
BEKTOPAMH. Bekropsr B mpoctpancTBe. ClioKeHHE M BEIYUTAHUE BEKTOPOB.
CkanspHoe YMHOXEHHe BeKTopa Ha urcio. KoMmmutanapHsie BekTopsl. CKamsipHoe
TPOH3BEICHHE IIPOU3BEICHUE BEKTOPOB. Pa3noxkeHue BeKTopa Mo TpeM
BEKTOPOB. HEKOMIIJIaHAPHBIM BeKTopaM. KoopIuHaThI BEKTOpa, CKAIIPHOE 6
MIPOM3BEICHIE BEKTOPOB B KOOPAMHATAX, YTOJ MEXIY BEKTOpaMH, yroJ
MEX]Ty IPSIMOM U MIIOCKOCTBIO, YTOJ MEXy IUIOCKOCTAMU. Y paBHEHHUE
IJIOCKOCTH. [ eOMeTpruecKuii CMBICI OonpeaenuTens 2x2.
Tema 12.3. Copep:xaHue yueOHOT0 MaTepuaJa 4
IlpaxrHio- IpaKTHYECKHe 3aAHATHS 4
OpUECHTHUPOBAHHEIC
3a/[a9H Ha KoopaunaTHast mnockocTs. Beruncienne paccTosiHUMN U TUIOMAAeH Ha
KOOPAMHATHOI mwiockocTu. KonndyecTBeHHBIE pacyueTsl. 4
TUTOCKOCTH.
Tema 12.4. Coaep:xkanue yueOHOro MaTepuaJa 2
Pemenne 3anad. IpakTuyecKkue 3aHATUS 2
Koopaunate! u
BEKTODBI. KonrponbHas pabora: «J/{exapToBbl KOOPAWHATHI B IPOCTPAHCTBE.
Bexkropsl B ipocTpancTe. Cll0KEeHUE U BHIUUTAHUE BEKTOPOB.
YMHOKeHHe BeKTopa Ha yucio. KoMmnanapHsie BeKTopsl. CKalsipHOE
IIPOU3BEICHUE BEKTOPOB. Pa3nokeHue BeKTopa Mo TpeM
HEKOMIUIaHapHbIM BekTopaMm. IIpocreiimue 3anauu B KOOpAUHATAaX. 2
KoopanHaTel BEKTOpa, paCCTOSIHAE MEKAY TOYKAMHU, KOOPIHMHATHI
CepeIMHBI 0TPE3Ka, CKAISIPHOE MPOM3BEICHUE BEKTOPOB B KOOPAWHATAX,
YTOJI MEKIY BEKTOPAMH, YTOJI MEXKIY IPSAMON M IIOCKOCTHIO, YOI
MEX]Ty TUIOCKOCTSIMIL )
Pa3gen 13. MHOTOrpaHHHUKY U TeJIa BPallleHNs. 44 OK-01,
Tema 13.1. Copep:xanue yueOHOIro MaTepuaJia 2 OK-02,
Bepmmnsl, pedpa, Jlexnus 2 OK-03
IpaHn [Nonsarue MHOTOTpaHHNKA. ETO 11€MEHTHI: BEepIIMHBI, pedpa, TpaHH. 2 OK-0 4’
MHOTOrpanHuKa. Jnaronasns. Cedenre. BoIyKiible 1 HEBBIMYKIIbIE MHOTOIPAHHUKH. '
Tema 13.2. Copep:xaHue y1eOHOT0 MaTepuaJa 2 OK-05,
IIpusma, ee Jlexuust 5 OK-07,
COCTaBIISIOLINE, [IK-1.2.
[onsarue nmpu3mel. Ee ocHOBaHMS 1 60KOBEBIE TpaHU. BrICOTa MPU3MEL.
ceuenue. [Ipsmas u
[psimast u HaknoHHas npu3Ma. [IpaBunpHas npusma. Ee ceuenne. 2
MIpaBHUIIbHAS
TIPU3MBI.
Tema 13.3. Coaep:xanue yueOHOT0 MaTepuaa 2
IMapannenenunen, Jlexuus 2
Ky0. Ceuenne ky02, |apannenenunes, cBoiicTBa MPAMOYTONLHOTO MApaIUIeeNUIEaa, KyO. 5
HapaUICIICNNICNA. | Ceyenne Kyba, HapasuIcIeIHIIEA.
Tema 13.4. Conep:xanue yue0HOTro MaTepuaJa 2
[upamuna, ee Tlexmis
COCTaBJIAIONIUE, 2
CedeHHe.
MpasmsHas [Mupamuna u ee snementsl. CeueHne nupamuasl. [IpaBunbHas
THpaMHa. npaMuaa. Y cedeHHasi MupaMuaa. )
VYceueHHas
nUpaMuIa.
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Tema 13.5.

Coaep:xkanue yueOHOro MaTepuasa 4
bokoBas n nonnas
TOBEPXHOCTD IIpakTHyeckne 3aHATHSA 4
HPU3MBL, [Tomans GOKOBOM U IOIHOM MTOBEPXHOCTH MPU3MBI, IIMPAMHUIHI. 4
THPaMUAbIL.
Tema 13.6. Copep:xaHue y4ed0HOTro MaTepuaJia 2
Cummertpust B KyOe, | Jlekums 2
NapajIe/IeMICAC, | CyyvmeTpus OTHOCHTEIBHO TOUKH, MPAMOiL, TockocTH. CHMMETpHS B )
TIPUSME, IINPaMIIC. | yyGe mapannenenunese, pu3Me, MUPaMUE.
Tema 13.7. Conep:xanue yue0HOro MaTepuaJa 2
IIpumepet . Jlekuus 2
CHMMCTpHI B CHMMeTpHS B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY. 2
npodeccuu.
Tema 13.8. Copep:xaHue y4edOHOro MaTepuaJia 2
[paBuiabHbIE Jleknusi 2
MHOTOTPAaHHHKH, UX | [ToHATHE IpaBMIEHOTO MHOTOTpaHHHKA. CBOMCTBA MPaBUIIEHBIX 2
CBOHCTBA. MHOT'OTPaHHHKOB.
Tema 13.9. Copep:xaHue y4edOHOTro MaTepuasia 2

WINHIP, €T0

CHOCTanI[EI:OH.[I/Ie. Jletcunus 2
Ceuenue Hunuuap u ero aieMeHTsl. CeueHne UINHIpa (TTapajuieIbHoe 5
LIUIMHDPA. OCHOBaHHIO U OCI/I). Pa3BepTKa nujimHapa.
Tema 13.10. Conep:xanue yueOHOT0 MaTepuasa 2
Konyc, ero Jlexkuus 2
COCTABJIAIOMIHKE. Konyc u ero anementsl. CeueHne KoHyca (IapauielibHoe OCHOBAHHIO U 2
Ceucenme KoHyca. MIPOXOJsIIee Yepe3 BepIInHY), KOHIMUECKHe ceueHus. Pa3BepTka KoHyca.
Tema 13.11 Copep:xaHue y4edOHOTro MaTepuasia 2
YCeueHHbIH KOHYC. | Jleknus 2
Ceuenue
YCEUEHHOTO VYceuennsrit konyc. Ero o0pa3syromas u Beicota. CeueHne yCeUYeHHOTO 5
KOHyca. Konyca.
Tema 13.12. Coaep:xkanue yueOHOr0 MaTepuasia 2
Iap u chepa, ux Jlekuus 2
Ce4eHUs. [ap u cdhepa. Bzaumuoe pacnonoxenue chepsl u miockoctu. CedeHne 2

miapa, cepsl.
Tema 13.13. Cojaep:xkanue yueOHOT0 MaTepuasia 4
[TonsTre 06 Jlexknus 4
obbeme Tena. [onsarue 06 o6peme Tenma. O0beM Kyda U IPSIMOYTOIEHOTO
Ornomenue napanenenunena. OobeM MpusMbl U HUTHHPA. OTHOIIEHHE 00BEMOB | 4
06bEMOB MOZIOOHBIX | 1167166HEX Tent. ['eoMeTpHUECKHIT CMBICH OTPEIETNTENs 3-T0 MOPSIKA.
TeJL.
Tema 13.14. Copep:xaHue y4edOHOT0 MaTepuasia 2
O0BeMBI U Jlexuust 2
mromazn OBbemb! mupamub! 1 KoHyca. OGbem mwapa. [lnomau nosepxHocteii |,
NOBEPXHOCTEH TeIL. | pon
Tema 13.15. Copep:xaHue y4edOHOTo MaTepuasia 2
Komo6unamm Jlexuus 2
MHOTOTPaHHUKOB U | I\ GiHalmuy reoMeTpuyecKuX Tel. 2
TEJI BpallleHHUsI.
Tema 13.16. Conep:xanue yue0HOTr0 MaTepHuaJia 2
I'eomerprueckne IIpakTHyecKne 3aHATHS 2
KOMOMHAIMK Ha Hcnonp3oBaHre KOMOWHANINIT MHOTOTPaHHHUKOB U TEJ BpaIleHHs B 2
PaKTHKE. MNPAKTUKO-OPUCHTUPOBAHHBIX 3a7a4ax.
Tema 13.17. Coaep:xkanue yueOHOro MaTepuasa 8
Pemenue 3anad. IpakTHyeckue 3aHITHsI 8
MHOTOrpaHHHKN U | Ofpenbl 1 MIOMAAN OBEPXHOCTH MHOTOIPAHHHKOB 1 Tell BpalleHus. 8
TeJla BpalleHusI.
Pa3gen 14. MHoskecTBa. DJieMEeHThI TeOpHU rpadgos. 4 OK-04,
Tema 14.1. Coaep:xkaHue y4e0HOT0 MaTepuasia 2 OK-05,
MmuoxecTBa. Jlexuus 2 OK-07,
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Onepauun ¢ IMonsrtie MHOKecTBa. [ToqMHOXKecTBO. OmEpaui ¢ MHOKECTBAMH. [IK-1.2.
MHOKECTBAMH. Ormnepanny ¢ MHOKECTBaMHU. PerieHne npukiaHeIX 3a1ay. 2
Tema 14.2. Copep:xanue yueOHOIr0 MaTepHuaJa 2
I'pager. Pemenne IIpakTH4yecKkue 3aHATHSA 2
3anad. MHOXECTBa, | Tlonsirie rpada. CBsi3HbIi rpad), ASpeBo, UK Ipad) Ha IIOCKOCTH.
I'pacper m ux Oneparyu ¢ MEHOKeCTBaMH. ONMCaHUe PeabHbIX CUTYALHN ¢ 2
HPUMEHCHHE. NOMOLILI0 MHOKECTB. [IprMeHenre rpad)oB K PELIEHHUIO 3a/1a4.
Kouncyapranum | 12
IIpomesxkyTouHas arrectanus (3k3amen) | 12
Bcero mo nucumunmanne | 340
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2.4 Conepskanue pa3ieaoB y4eOHON JUCHUILINHBI

2.4.1 3auaTus JeKINOHHOT0 THUIA

HaumeHnoBanue
pasaesia/TemMbl

Copep:xanue pa3aeia

®opma
TEKYLIEero
KOHTPOJIs

2

3

4

1 cemectp

Pasnea 1. [loBTopenue kypca
MaTeMaTUKU OCHOBHOM IIKOJIBI.

bazoBble 3HaHHS U YMEHUS 110 MaTeMaTHKE B IPO(eCCHOHABHOM 1
B [IOBCEHEBHOM J€SITEIBHOCTH.

JlelicTBusL HaJ NOJOXWUTENbHBIMU U OTPHULATENIBHBIMU YHCIAMHU,
OOBIKHOBEHHBIMU U JIECSITUMHBIMH APOOSIMU.

HelictBus co cremeHsMH, (OPMYIBI COKPAIIEHHOTO yYMHOXKEHHS.
CriocoObl pemieHHs CHUCTEM JIMHEHHBIX YypaBHEHWH. I[loHATHA:
marpuua 2x2 u 3x3, ompenenurenb marpuusl. Meron Iaycca.
CucreMbl HETMHENHBIX ypaBHEHUH. CHCTEMBI HEPABEHCTB.

v, T

Pasnea 2. Crenenu v KOpHHU.
CrenenHas QyHKIHUS.

IlonaTtne KopHA n-0il CTemEeHHM U3 JEWCTBUTEIBHOTO 4YHCIA.
OyHKUMU ux cBoWcTBa W Tpadumku. CBoiicTBa KOpHA n-oi
CTEMEHU.

IIpeobpa3oBaHue UPpPAITIOHAIBHBIX BBIPAXKEHUI.

[lonsiTve cTeneHu C JIIOOBIM palMOHAIBHBIM M JCHCTBUTEIBHBIM
nokazateneM. CreneHHble (yHKINH, UX CBOWCTBA U Tpaduky.
PaBHOCHIIBHOCTD HppallMOHATBHBIX YPaBHEHHUH M HEPaBEHCTB.
Meronbl ux peuieHus. PenieHue MppallMOHAIBHBIX YPaBHEHUHU U
HEPaBEHCTB.

Pa3znean 3. Iloka3aTennHas
(hyHKIHSA.

OmpeneneHne MoKa3aTelIbHONW (DYHKIUH, €€ CBOWCTBAa M TpaduK.
3HaKOMCTBO C NPHMEHEHHEM IIOKa3aTeNbHOl (yHKIMH. PereHne
TIOKa3aTEeIbHBIX ypaBHEHUH (byHKIIMOHATBHO-TpadguIecKuM
METOJIOM.

Pemenne cuctem roxasaTeabHBIX YpaBHEHUH M HEPaBEHCTB.

Pa3gex 4. Jlorapupmer.
Jlorapudmmueckas GpyHKIHS.

Jlorapudm uncna. JlecATUYHBIA W HATypalbHBIA JOTapHQMEI,
YHCIIO €.

CsoiicTBa sorapupmos. Oneparys J0rapuGpMUpOBaHUsL.
Jlorapudpmudeckas pyHKIUS U ee CBOICTBA.

ITonsiTue JIOTapUPMHIIECKOTO YPaBHEHUS. Omneparus
HOTEHIIMPOBAHHUSL. Tpu OCHOBHBIX MeToaa pemeHus
norapu)MUYECKUX  YpaBHEHHil: (QyHKIHOHAIBHO-TpadUuECKH,
METOJA TOTEHIUPOBAHMSA, METOJA BBEICHHS HOBOH MEPEMEHHOM.
Jlorapudmuieckue HepaBeHCTBA.

AJNTOpDUTM  pEUIeHUs] CHUCTEMBI ypaBHEHHH.
norapu()MHUYECKUX ypaBHEHUH W HEPABEHCTB.
[Mpumenenne norapugma. Jlorapudmudeckast cupaib B IPUPOJIE.
Ee maTremaTnueckue CBOMCTBA.

PaBHOCHIBHOCTE

2 cemecTp

Pa3nen 5. KommniekcHble yncia.

[onsatne xomiuiekcHOro uYucia. ComnpspKeHHBIE KOMILICKCHEIC
YKCIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO uunciia. ®opma 3amucu
KOMIUIEKCHOTO dYHuclia (reoMeTpuyecKas, TPHUTOHOMETPHYECKAs,
anreOpanyveckas). ApupMeTHIecKne NEHCTBUS C KOMIUIEKCHBIMH
YHCIAMHU.

Pa3aen 6. DiemeHTHI
KOM6I/IHaTOpI/IKI/I, CTAaTUCTHUKHU U
TEOPUHU BEPOATHOCTEH.

[lepecTanoBKkH, pa3MemIeHHs, COYCTAHHS.

CoBMecTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSTHOCTH
CYMMBI COOBITHHA. YCJOBHas BEpPOATHOCTb. 3aBHCHUMBIE H
He3aBHCUMBbIE COOBITHA. TeopeMbl O BEpPOSITHOCTH IPOU3BEICHMS
COOBITHI.

Bupas! cnydalinsix BenuuuH. OnpeneneHue AUCKPETHON cirydaiiHOM

BEIMYUHBL. 3aKOH paclpefieieHus JOUCKPETHOHW ciydyailHo#
BeIMUYUHBL. E€ UNCIIOBBIE XapaKTEPUCTUKHU.
Bapuanuonneii  psa.  IloauroH  4actoT W THCTOrpaMma.
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CraTHCTUYCCKUE XapaKTEPUCTUKH Psijia HAOII0IaeMbIX JaHHBIX.
ITepBuunast 06pabOTKa CTATUCTHYECKUX MaHHBIX. [ paduueckoe ux
Mpe/ICTaBICHHUE. Haxoxnenue CpeaHuX XapaKTEePUCTHK,
HaOJI0JAEMbIX JTaHHBIX.

Pasnen 7. OCHOBEI
TPUTOHOMETPHH.
TpuronoMerpuyeckue

(hyHKIHN.

Paguannas mepa yria. IIoBopoT TOukn BOKPYT Hadalla KOOpAHHAT.
Omnpenenenne CuHyca, KOCHHYca, TAHTCHCA M KOTaHTeHCa. 3HAKH
CHHyCa, KOCHHYyCa, TAaHI€HCa U KOTAaHTeHCa II0 YETBEPTSIM.
3aBHCHMOCTh MEXIY CHHYCOM, KOCHHYCOM, TAaHICHCOM H
KOTaHI'€HCOM OJHOTO U TOTO K€ yTa.

Tpuronomerpuueckue ToxaecTBa. CHHyC, KOCHHYC, TaHTE€HC U
KOTAHI'€HC YTJIOB O U - 0. DOPMyJIBI IPUBEICHHUS.

CymMma u pasHocTh cuHycoB. CymMMa M Pa3HOCTb KOCHUHYCOB.
CuHyc U KOoCcHHYC BOHMHOro yria. @opMynbl HOJOBUHHOIO YTia.
[IpeoOpa3oBanuss CyMMBI TPHUTOHOMETPHYECKMX (QYHKIMH B
MPOU3BENCHUE U  TPOU3BEINECHHMA B CyMMy. BelpakeHue
TPUTOHOMETPUYECKNX (YHKIMII dYepe3 TaHTeHC II0JIOBHHHOTO
aprymenTa. IIpeoOpa3oBaHHs MPOCTEHIINX TPUTOHOMETPHYECKUX
BBIPAKEHUI.

OOmacTp ompeneneHUs W MHOXECTBO 3HAUCHHH  (YHKIMH.
YéTHOCTh, HEYETHOCTH, NEPHOANYHOCTh (QYHKIHH. CrocoOsl
3amanus QyHKIUH.

O6nactb OIIpeeICHUs U MHO€ECTBO 3Ha4YeHUI
TPUTOHOMETPUYECKUX (bYHKIHA. YETHOCTS, HEYETHOCTD,
MEPUOANYHOCTh TpUroHOMeTpHuyeckux ¢GyHkuumid. CBoiicTBa M
rpaduku GyHKIHUN

Yy = C0S X, ¥ = Sin X, y = tg X, y = ctg x.CxxaTue U pacTsDKCHUE
rpaKOB TPUTOHOMETPUYECKHUX (DYHKIHI.

IIpeobpazoBanue rpaMKOB TPUTOHOMETPHIECKUX (YHKIHHA.
Hcnons3oBaHne CBOMCTB TPUTOHOMETPUYECKMX (DYyHKIMH B
IpoQeCCHOHANBHBIX 33/1a4ax.

OOpatHble TpuUrOHOMEeTpHueckue GyHKOUKA. MX cBolicTBa
rpaduku.

CucTeMbl IPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHHII.

Pa3nen 8. YpaBHeHus u
HEepaBeHCTBA.

PaBHOCHMIIBHOCTh  ypaBHeHWH W HepaBeHCTB. OmpejeneHusl.
OCHOBHBIE TEOPEMbI PABHOCHIBHBIX NEPEXOIaxX B YPAaBHEHHSIX U
HepaBeHCcTBaxX. OOuIME METOIbl PelICHHs YpaBHEHUH: Mepexol OT
paBeHCTBa (YHKIHMA K PaBEHCTBY apryMEHTOB JUIS MOHOTOHHBIX
GyHKIMHA, METOA PAa3lioKEHHss HAa MHOXHTENH, METOJ| BBEICHUS
HOBOW IIepeMeHHOM, (pyHKIMOHATBHO-TpadMUECKUI METOI.

OOmue MeTonsl pelIeHUs] HEpaBeHCTB: IEPEXOA OT CPaBHEHUS
3HaueHUH (YHKIMI K CpaBHEHMIO 3HAYEHHH apryMEHTOB IS
MOHOTOHHBIX (YHKIMH, METOJl HHTEPBaJOB, ()YHKIHOHAIHHO-
rpadudeckuiit meron. ['padudecknii MeTOl pelIeHUsT YpaBHEHUH H
HEPABEHCTB.

Omnpenenenue Momyis. PackpeiTHe MOZyns MO OIpPEENCHHIO.
IIpocrelimue ypaBHeHUs U HEpaBeHCTBA ¢ MoayseM. IIpumenenue
PaBHOCWJIBHBIX TIEPEXOJ0B B ONPEACICHHBIX THUIIAX ypaBHEHHH U
HEPABEHCTB C MOJYJIEM.

3HaKOMCTBO ¢ mapameTrpoM. llpocreifmme ypaBHeHHS U
HEPaBEHCTBA C MapaMeTPOM.

Paznen 9. [lpousBoanas
(hyHKIIHMH, ee TPUMCHEHHE.

OmpeneneHne YHCIOBOM MOCIIENIOBATENILHOCTH M CIIOCOOBI €€
3a/laHus. CgoiicTBa YHUCIIOBBIX MOCIIEe10BATENBHOCTEH.
OnpeneneHue mpeaena  IMOCIEAOBAaTEIbHOCTH.  Beluucienue
npenenoB  mocneposarenbHocTed.  Ilpenen  ¢yHkmmm  Ha
O6eckoneuHoctu. Ilpemen ¢ynkumm B Touke. [lpupamenne
aprymenTta. Ilpupamenne ¢yHKOMU. 3anadn, NPUBONAIINE K
TOHATHIO TPOu3BOAHON. OmpeneneHne MPOU3BOJHOW. AJTOPUTM
OTBICKAHUS IPOU3BOJHOM.

Dopmynsl guddepennnponanus. Ipasuna guddepeHupopanus.
Omnpenernenne CJIOKHOM ¢GbyHKIHN. IIpousBonHas
TpUroHOMeTpru4ecKux (pyHKIwiA. [Ipon3BogHas clnoXXHON QyHKIHN.
[lonsatne HempepbiBHONH ¢yHKInMH. CBOHCTBa HEMPEPHIBHOMN
($yHKIMH. Cssi3b MEXTY HENPEPHIBHOCTHIO u
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muhdepeHInpyeMocTbI0 (QYHKIMU B TOYKE. AJTOPUTM pEIICHHS
HEPaBEHCTB METOJIOM HHTEPBAJIOB.

leomeTprdeckiii CMBICT TPOW3BOAHOM (YHKIMH — YIJIOBOH
KOX(pHUIUEHT KacaTenpHOW K TpaduKy (GYHKIHA B TOUKE.
YpaBHeHHE KacaTelnbHOW K Tpapuky QyHKIUH. AJTOPUTM
COCTaBIICHNSI YPaBHCHHA KacaTeIbHOH K rpaduky QyHKImm y=f(X).
Om3myeckuii (MEXaHHYECKH) CMBICT TPOU3BOIHON — MIHOBEHHAS
CKOPOCTb B MOMEHT BpeMeHH t: v = S’ (t)

Bospacranue u yobiBaHue (YHKIMH, COOTBETCTBUE BO3pACTaHUs U
yObIBaHMs (yHKIMHU 3HaKYy mpou3BoAHOW. [loHsTHE Mpou3BOAHON
BBICIIEr0 MOpSKa, COOTBETCTBHE 3HAaKa BTOPOW IPOM3BOIHOU
BBITYKJIOCTH (BOTHYTOCTH) (YHKIMM Ha OTpe3ke. 3ajayd Ha
MakCUMyM ¥ MHUHMMYM. [lOHATHE acCHMHTOTBHI, CIIOCOOBI HX
OTIpPEAEICHN. AJTOPUTM HCCIENOBaHHUSA (YHKIUH M MOCTPOCHHS
ee rpadpuka ¢ TOMOUIBIO TPOM3BOAHON. JIpoOHO-IHHEHHAS
GyHKIHSA.

HccnenoBanne (QyHKIMM HA MOHOTOHHOCTh M IOCTPOCHHE
rpauKoB.

[TpodeccnonansHO-OpUEHTUPOBAHHOE cojepkaHue. HammMeHbiee
1 HauOOJIbIIIee 3HAYCHUE (PYHKITUH.

10

Pazgen 10. ITepBoo6pazHas
(GyHKIMH, ee IPUMEHEHHE.

3ajaya O BOCCTAHOBJICHMM 3aKOHa JBWKEHHS II0 M3BECTHOU
ckopoctu. [TonsiTue uaTerpupoBanus. O3HaKOMIIEHUE C MOHATHEM
MHTerpaja u nepoodpasHo anst pyHkuuu y=f(x). Pemenue 3anau
Ha CBsI3b [EPBOOOPAa3HOM M €€ NPOM3BOJHOM, BBIYHCICHHE
mepBooOpa3Hoi aist AaHHOW QyHKIMu. Tabmuma Qopmyn s
HaxOXACHHS NepBOOOpa3HbIX. l3ydeHHe mpaBuia BBIYUCICHHS
TIEPBOOOPA3HOM.

['eoMeTpUYECKHUI CMBICI ONPEACICHHOI0 HHTErpaa.

11

Pasnea 11. Ilpsimeie u
TUTOCKOCTH B MIPOCTPAHCTBE.

IMpenmer crepeomerpun. OCHOBHBIE MOHATHSA (TOYKa, IpsMasi,
IUIOCKOCTB, TPOCTPAaHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPHH.
[Nepecekaromuecs, mapamieabHble M CKPELIMBAIOIIUECS MPSIMBIC.
[MpuzHak W CBOMCTBO CKpEIIMBAIOIIMXCS MpPAMBIX. OCHOBHBIE
MIPOCTPaHCTBEHHBIE (PUTYPBL.

[MapannensHele mpsMass u 1ockocTs. Ompenenenue. Ilpusnak.
CpoiictBa (c JokazatenbcTBOM). llapannmenpHble MIOCKOCTH.
Omnpenenenne. IIpmsnak. CBoiicTBa (C  J0Ka3aTEIBCTBOM).
Terpasap u ero snementsl. [lapamnenenunen M €ro 3J€MEHTHI.
CaoiicTBa MIPOTUBOIOJIOKHBIX rpaHen U JuaroHajen
napayutenenunena. [Toctpoenne ceuennii. Perenne 3amauq.
[epnenaukynspHble IpsIMBIE. [MapannensHsie psIMBIE,
MIepHEHANKYIISIPHBIE K TIIOCKOCTH. [IpH3HaK NMepreHAnKyIIpHOCTH
npsMoi W TwiockocTH. JlokazatenbcTBo. Ilepnenaukynsp w
HaKJIOHHAS. [epnenaukynspHsie TUIOCKOCTH. IMpu3Hax
NEPNEHIUKYJIIPHOCTHU IUNIOCKOCTEH. J[0Ka3aTenbCTBO.

PaccrosiHust B IpOCTpaHCTBE.

12

Pa3gen 12. KoopauHate! u
BEKTODBI.

JexkapToBbl KoOpauHATHI B mpocTpaHcTBe. lIpocreiimue 3aiaun B
KoopauHarax. PaccrossHue Mexay ABYMs TOUKAMM, KOOPIMHATHI
CepelluHbl OTpE3Ka.

Bextoper B mpoctpaHcTBe. CIOXKEHHE M BBIYUTAHHE BEKTOPOB.
YMHOXEHHE BeKTOopa Ha uucio. KoMIulaHapHbIE BEKTOPBI.
CkamsipHOe TpoU3BEJICHHE BEKTOPOB. PasnokeHue BekTOpa IO
TpeM HEKOMIJIaHapHbIM BekTopaM. KoopauHaTel — BekToOpa,
CKaJSIpDHOE NPOU3BEACHHE BEKTOPOB B KOOPJAUHATAX, YIOJ MEXAY
BEKTOpaMH, Yroil MEXIy MPsSMOH M IUIOCKOCTBbIO, YTOJl MEXIy
IUIOCKOCTSIMU. YPaBHEHHUE IUIOCKOCTU. ['eoMeTpHdecKuil CMBICH
onpeaenuTens 2x2.

13

Pa3gen 13. MHOrorpanHuku u
TeJa BPALICHUS.

[onsiTne MHOTOTpaHHMKA. Ero snemeHTsI: BepinHbl, pedpa, rpaHH.
Huaronans. Ceuenne. Beimykible 1 HEBBITYKIIbIE MHOTOTPAHHUKH.
[onsatne npusmel. Ee ocHoBamms um OoxoBele TpaHH. Bricorta
npm3Mbl. Ilpsmas n HakimonHas mpusma. [IpaBunsHas mpusma. Ee
CEYEHUE.

ITapannenenunen, cBONCTBa MPSIMOYTOJIBHOTO IapasuiesienuIiesia,
ky0. Ceuenue KyOa, napajuiesienumnesa.
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IMupamuna u ee snementsl. Ceuenue nupamuabl. [IpaBuibHas
npaMuza. Y cedeHHas MUpaMHuza.

CuMMeTpust ~ OTHOCHTENBHO  TOYKH, HPSIMOHM,  IIOCKOCTH.
Cummerpus B KyOe, mapajuiesenurene, npu3Me, IIpamMu/Ie.
CumMmeTpus B IPUPOE, apXUTEKType, TEXHHUKE, B OBITY.

INonsTre mpaBUIBHOTO MHOTOrpaHHMKAa. CBOHCTBA INPaBMIIBHBIX
MHOTOTPaHHHUKOB.

Humuanp m ero snementsl. CedyeHue mwiMHIpa (TapajienbHOE
OCHOBaHHIO 1 ocH). Pa3BepTka umnmHmpa.

Konyc wu ero oamementsl. CedyeHue KoHyca (mapajieiabHOE
OCHOBAHHIO U MPOXO/IIEe Yepe3 BEPUIMHY), KOHUYECKUE CEUEHHSI.
PasBeprka koHyca.

VYceuennslit konyc. Ero oOpasyromas wu Bbicota. CedeHue
YCEYEHHOTO KOHYCa.

Map u cepa. B3ammuoe pacmonoxkeHne chepsl W IUIOCKOCTH.
Ceuenne mapa, chepsl.

[onatne o6 oOpeme Tema. O6beM kyba W TPAMOYTOIBHOTO
mapauenenunena. O0beM Tpu3MBl W OWiIHHApPA. OTHOIICHHUE
00beMOB TOO0HBIX Ted. ['eOMeTpHUYEecKnii CMBICI ONPEACTHTEINS
3-ro mopsiaka.

OOwvembl mHpamuasl W KoHyca. OObem 1mapa. Ilmomanu
NIOBEPXHOCTEH TEIL.

KomOuHamy reoMeTpuIeckux Teil.

14 | Pa3znen 14. MHoxecTBa. ITonstue muoxxectra. [lonmMuoxxectBo. Oneparuu ¢ MHOkecTBaMu. | Y, T
OneMeHThI TeopHH rpados. Omnepanuy ¢ MHOXKECTBaMHU. PellieHne npukia HbIX 3a1au.
ITpumeuanue: T — tectupoBanue, P — Hanucanue pedepara, Y — ycrHblil onpoc, KP — koHTpoIbHas paboTa
2.4.2 IlpakTHYecKue 3aHATUSA
Ne HaumenoBanue Coaep:xanue pasgea ®opma
n/n pasnesia/TeMbl TeKyLero
KOHTPOJIs
1 2 3 4
1 cemectp
1 Pa3nen 1. [loBTopenue kypca Bunbl minockux GUTyp v UX IO, P, ¥, T,
MaTeMaTHKH OCHOBHOM IIKONbL. | [IpakTHKO-OpHeHTHpOBaHHBIE 3afadyd B Kypce reomerpuu Ha | KP
wiockocTH. ITpocThie MpOIeHTHI, pa3HbIe CIIOCOOBI X BHIUMCIICHUS.
Cr0>KHbIE IPOIICHTHI.
JluneliHble, KBaJpaTHbIE, JApPOOHO-IMHEHWHBIE YpaBHEHUS W
HEPaBEHCTBA.
KonrponbHas paboTa 1o teme: «BbpruucineHus u npeoOpa3oBaHusL.
YpaBHeHus1 1 HepaBeHCTBa. ['eoMeTpHst Ha MIIOCKOCTH. »
2 Pasnea 2. Crenenu v KOpHHU. CreneHp C palquOHaJbHBIM M JEUCTBUTENbHBIM mnokazateneMm. | [IP, ¥V, T,
CreneHHas QyHKIUS. VYupouieHnue BbIpaskeHU . KP
Konrponsuast pabora mo Teme; «[lomatme cremeHm ¢
palMoOHANBHBIM M JACHCTBUTEIBHBIM IMOKa3areraeM. CTemneHHbIe
(yHKINH, UX CBOMCTBA M TPaUKH.»
3 Pa3znen 3. [TokazaTenbHast Pemennie noka3atenbHbIX YPaBHEHUM METOJIOM YpaBHUBAHUS P, v, T,
(hyHKIHS. 1I0Ka3areseil, METOIOM BBEACHUS HOBOU NIEPEMEHHOM, KP
¢yHKIHOHATBHO-TPaUIeCKnM MeToioM. Pemrenne
MTOKa3aTeIbHBIX HEPABCHCTB.
KonrponbHas padora: «Penienue nokazaTeabHbIX ypaBHEHHN
METOJIOM YPaBHUBAHUs NTOKa3aTeNIe U METOIOM BBEJCHUS HOBOM
nepeMeHHoi. Penenne nokasaTeabHbIX HEPABEHCTB.»
4 | Paznea 4. Jlorapugpmsl. Jlorapudm uncna. CBoicTBa JTOrapumMoB. Inp, vy, T,
Jlorapudmudeckas QyHKIusL. [MonsiTre norapupmuyeckoro ypaBHeHHs. Tpu OoCHOBHBIX Mertona | KP

pemieHust  JorapuMHUYECKUX ~ ypaBHEHHH:  (DyHKIMOHAILHO-
rpagu4ecKkuii, METo] MOTEHLUUPOBAHMS, METOJ| BBEICHHS HOBOM
NIEPEMEHHOM.

KontponsHas pabora mo Teme: «Jlorapudmmdeckas (QyHKISL.
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Pemenne npocreiimmx gorapuMuUIecKUX ypaBHEHHH.»

2 cemecTp

Pa3nen 5. KoMmmiekcHble yncia.

Brimonnenue pacdye€ToB € IOMOILIBIKO KOMIUICKCHBIX  YHCCII.
HpI/IMCpBI HCITIOJIB30BAHUA KOMIIICKCHBIX YHUCCII.

P, v, T,
KP

Pasnena 6. DineMeHTHI
KOMOHMHATOPHUKH, CTATHCTHKU H
TEOPUU BEPOATHOCTEH.

Kombunaropuka. Kitaccuaeckas popmyiia BEpOSITHOCTH.
OTHocuTeNnbHas YacToTa COOBITHSA, CBOMCTBO €€ YCTOHYMBOCTH.
CraTHCTHYECKOE ONpeeNieHne BeposTHOCTH. OIeHKa BEPOSTHOCTH
COOBITHSL.

Kontponsuas paborta: «Omementsl komOuHatopuku. CoObITHeE,
BEPOSATHOCTH COOBITHS. CIIOXKEHHE M YMHOXKEHHE BEPOSTHOCTEH. »

P, v, T,
KP

Pasnen 7. OCHOBEI
TPUTOHOMETPUH.
TpuroHomeTpudeckue
¢$yHKIHIH.

Pannannas mepa yraa. [IoBopoT TOUKM BOKPYT Hadasla KOOPJUHAT.
OmnpeneneHue cUHyca, KOCHUHYyca, TaHT€HCAa M KOTaHIeHca. 3HaKU
CHHyCa, KOCHHYyCa, TaHI€HCa U KOTaHT€HCa II0 UEeTBEPTSIM.
3aBUCUMOCTh MEXIY CHHYCOM, KOCHHYCOM, TaHTC€HCOM U
KOTaHI'€HCOM OJIHOTO U TOTO K€ yTa.

CymMma U pasHocTh CcHHycoB. CymMMa M Pa3HOCTb KOCHHYCOB.
CuHyc U KOCHHYC JBOMHOro yria. @opMynbl HOJOBUHHOIO YTia.
[IpeoOpa3oBaHuss CyMMBI TPHUTOHOMETPHYECKHX (YHKIUH B
NPOM3BEACHNE W  TPOM3BEACHHI B CyMMYy. BbIpaxeHue
TPUTOHOMETPUUYECKUX (QYHKIMH Yepe3 TaHIeHC IOJIOBUHHOTO
aprymenTa. [IpeoOpazoBaHus NPOCTEHIINX TPUTOHOMETPHUECKUX
BBIPAKEHUH.

VYpaBHeHHE cOS X = a. YpaBHCHHE Sin X = a. YpaBHEHHUE tg X = a,
ctg x = a. PelieHue TPUrOHOMETPUUECKUX YPAaBHEHU! OCHOBHBIX
THUIIOB: mpocTreiiune TPUTOHOMETPHUYECKHE yYpaBHEHHS,
CBOJMIIMECS K KBaJApaTHBIM, peIIaeMble pa3JIoKEeHHEeM Ha
MHOKHUTEIH, OTHOPOIHEIE.

IIpocTeiimme TpuroHoMeTpudeckue HepaBeHCTBA. KoHTponbHas
pabora mo Teme: «lIpeoOpazoBaHME TPUTOHOMETPHUIECKUX
BbIpaKeHUHl. PemieHne TPUTOHOMETPHUYECKHX YpaBHCHUH W
HEPaBEHCTB B TOM UHCIIE C UCTIOJIb30BAaHHEM CBONCTB (DyHKIIMH.»

P, v, T,
KP

Pasnen 8. YpaBHenus u
HEpaBEHCTBA.

Pemenne TeKCTOBBIX 33124 IPO(ECCHOHAIBHOTO COACP)KAHMS.
OOmue MeToAbl pelICHNs ypaBHEHHN. Y PaBHEHNS M HEPAaBEHCTBA C
MOJIYJIEM U C TapaMeTpaMH.

Inp, v, T,
KP

Pasnen 9. Ilpoussoanas
(hyHKIHH, ee TpUMCHEHHE.

®opmyinsr quddepernupoBanms. [Ipasmra guddepeHnupoBaHs.
Bospacranue u yobiBaHue (YHKIMH, COOTBETCTBHE BO3pacTaHUs U
yObIBaHMsT (PYHKIMHU 3HAKYy NMpou3BOAHOW. [ToHsTHE MPOM3BOAHON
BBICHIETO MOPsAKa, COOTBETCTBHE 3HAKa BTOPOM MPOU3BOJHON
BBINYKJIOCTH (BOrHYTOCTH) (YHKIMM Ha OTpe3ke. 3ajadyu Ha
MakCUMyM H MHUHUMYM. [lOHsITHE acHMNTOTBI, CIOCOOBI X
olpeziesieHus. AJITOPUTM HUCCeNoBaHusl (QYHKIHHM U TIOCTPOSHUS
ee rpaduka ¢ TIOMOLIBIO TPOHM3BOAHON. JIpoOHO-IHHEHHAS
GyHKIHS.

Haxoxnenne HanOoONbIIEro M HaWMEHBIIETO 3HaYCHHWH (yHKIUH,
MOCTpOeHHE TPpah)KOB MHOTOWICHOB C MCIOJIB30BAaHUEM arapara
MaTeMaTHIeCcKOTo aHaJH3a.

Konrponsnass pabGora mo Teme: «QDopMynsl H  TpaBHIia
mudepennmpoBanus. HccnenoBanue QyHKHHMH € HOMOLIBIO
npou3BoiHO#. HanbGouibliee 1 HauMeHblee 3HaYeHUs] PYHKIINH.»

TP, v, T,
KP

10

Pazaen 10. ITepBooGpazHas
(hyHKIMH, ee IpUMEHEHHE.

[TonsTHE HEOTIPEICIICHHOTO HHTETpaJa.

I'eomeTpuueckuii cMbICI OIpeaeneHHoro uHterpaina. Popmyna
Hrerorona - JleiOuuma.

Pemenne 3agad Ha TpPUMEHEHWE WHTETpaia Uil BBIYUCICHUS
¢usnueckux BenwuMH W 1iomazaei. IlepBooOpasHas (yHKIUU.
[IpaBuia HaxoXJIeHUS IepBOOOpa3HbIX. Ee mpuMeHeHue.

P, v, T,
KP

11

Pazgen 11. [Ipsmeie u
IUIOCKOCTH B IIPOCTPAHCTBE.

Teopema o Tpex nepneHIuKyIsApax. JJoka3aTenbcTBO. YTOI MEXITY
MPSIMOI! U TIIOCKOCTBIO. YTOJI MEKAY MIOCKOCTSAMU.

AxkcuoMsl crepeoMeTpud. IlepneHIuKyIIpHOCTE MHpsIMON U
IUIOCKOCTH, Mapajule]bHOCTh JBYX HPSMBIX, MEPHEHIUKYISPHBIX
IUIOCKOCTH, NEPIIEHAUKYIAPHOCTD INIOCKOCTEH.

PacnonoxeHnue mOpsAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.
[lepreHANKYISIPHOCTD M MApaUICNBHOCTh NPSIMBIX M IUIOCKOCTE.

P, Y, T
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CerHII/IBaIOHII/IGCH IpsAMBbIC.

12 | Pa3znmexn 12. KoopauHaThl 1
BEKTOPBI.

Teopema o Tpex nmepneHIuUKysApax. Jloka3aTeabCTBO. YTOJI MEXIy
NPSIMOM U TUIOCKOCTBIO. YTOJI MEXAY MIIOCKOCTSAMHU.

AKCHOMBI cTepeoMeTpuu. IlepneHIuKyIsIpHOCTh NpPSIMOH U
IUTOCKOCTH, MapaJlIeIbHOCTh JBYX MNPSIMBIX, MEPIEHANKYIISPHBIX
IUTOCKOCTH, IEPIIEHANKYIISIPHOCTD ITIOCKOCTEH.

Pacnonoxxenne mpsAMBIX M IJIOCKOCTEH B MPOCTPAaHCTBE.
[lepneHANKYISIPHOCTD M MAPaIEIBHOCTh NMPSAMBIX M IUIOCKOCTEH.
CkpemuBaromuecs npsiMble.

P, v, T

13 | Pa3pea 13. MHOrOrpaHHUKH U
Tela BpalCHUSL.

[Tnomans 60KOBOM U MOHONM MOBEPXHOCTH NMPHU3MBI, TUPAMUIBL.
Hcnonp3oBanre KOMOWHALIMI MHOTOTPAHHUKOB M TEJ BPAILCHUS B
MIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1adax.

OObeMBl W IUIOLIAZM TOBEPXHOCTH MHOTOTPAaHHUKOB U Tl
BpallleHUS.

P, Y, T

14 | Paszpea 14. MHOXecTBA.
DneMeHTHI Teopuu rpados.

[Monsitre rpada. Ces3HbI rpad, AepeBo, HuKI rpad Ha MIOCKOCTH.
Omnepanuu ¢ MHoxecTBamMHu. OIucaHHe peaJbHBIX CUTyalui ¢
roMo1nIpi0 MHOKeCTB. [IpuMeneHne rpaoB K pemeHHIO 3a/1a.

P, Y, T

[Iprmmeuanne: [TP- npaktiueckas pabota, T — rectupoBanue, P — Hanmcanme pedepara, Y — ycrHsIif ornpoc, KP —

KOHTpOJIbHAs pabota, I3 — momarHee 3agaHue

2.4.3 JIaGopaTopHbIe 3aHATUA

— HE MPEyCMOTPEHO

2.4.4 Coaep:xaHue CaMOCTOSITEIbHON PadOThI

— HE IIPEyCMOTPEHO

2.4.5 IlepeyeHb y4eOHO-METOAMYECKOI0 00ecneYeHHsl CAMOCTOATEILHOU PadoThI
00y4yarommXxcs Mo AMCHUIINHEe

— HE MPESyCMOTPEHO
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3. OBPA3OBATEJIBHBIE TEXHOJIOI' U
JIiis peanu3anid KOMIIETEHTHOCTHOTO IOAXOJa INpPEIyCMaTPUBAETCS MCIIOIb30BaHUE B
y4eO0HOM TIPOIleCCE€ AKTUBHBIX M WHTEPAKTHBHBIX (OPM TPOBEACHUS ayJUTOPHBIX W
BHEAYJIMTOPHBIX 3aHATUH C IEJIbI0 (OPMUPOBAHMS M Pa3BUTHS MPOGECCUOHATBHBIX HABBHIKOB
00ydJaromuxcs.

B yuebHoM mporiecce Hapsiny C TpPaauLMOHHBIMU OOpa30BaTEIbHBIMH TEXHOJIOTHUSMHU
HCIIOJIb3YIOTCSI KOMIIBIOTEPHOE TECTUPOBAHUE, TEMATUUYECKUE NPE3EHTALNU, UHTEPAKTUBHBIE
TEXHOJIOTHH.

3.1. O6pa3oBaTe/ibHbIE TEXHOJIOTUM MIPH MPOBEAEHUH JeKIM T

N3yuyaemble pa3aensl (TeMbI) TexHoa0rnu, NpUMeHsieMble IPA
" Koa-Bo yacos
AUCHUTIUHBI NPOBe/IEHNUH JeKINOHHBIX 3aHATHI
Paspea 1. [ToBTOpenue kypca TexHOTOTHA Pa3BUBAIOIIETO O0YICHUS
MaTeMaTHK{ OCHOBHOM IIIKOJIBI. AynroBH3yalibHbIE TEXHOJIOTHA 10 (5%)
Paspen 2. CreneHu U KOpHU. TexHOTOTHA Pa3BUBAIOIIETO O0YICHUS 16 (4%)
CreneHHast pyHKIuSI. AynnoBu3yanbHble TEXHOJIOTHU
Pa3gen 3. IlokazarenpHast TexHonorus pa3BUBaOLIEro 00yUeHHUs 8 (6%)
byHKIHS. AynnoBu3yanbHble TEXHOJIOTHU
Paznen 4. Jlorapudmsi. TexHonorus pa3BUBaOLIEro 00yUSHHUs 22 (10%)
Jlorapupmudeckas GpyHkums. AynnoBu3yanbHble TEXHOJIOTHU
Pa3gen S. KommiekcHele uncia. AynnoBu3yanbHas TEXHOJIOTHS,
TEXHOJIOTHSI Pa3BHBAIOILETO 00y4YeHUsI, 4 (2%)
po6JIEMHOE U3JI0KEHUE
Pa3gen 6. DneMeHTHI TexHonorus pa3BUBaOLIEro 00yUeHHUs
KOMOWHATOPUKH, CTATUCTUKHU U AynnoBu3yanbHbIe TEXHOJIOTHU 12 (5%)
TEOPHHU BEPOSITHOCTEH.
Paznea 7. OcHOBEI AynaunoBuzyasabHasi TEXHOJOTHUS,
TPUTOHOMETPHH. TEXHOJIOTHS Pa3BUBAIOIICTO OOYICHUS, 30 (13%)
Tpuronomerpuueckne GpyHKINH. poOJIEMHOE M3JIOKEHHUE
Paspnen 8. YpaBHeHus u TexHONOTHS Pa3BUBAIOIIETO O0YICHUS 14 (6%)
HEepaBeHCTBA. AynroBH3yaJIbHbIE TEXHOJIOTHH
Pa3gen 9. [IpomsBognas GyHKINH, | AyIHOBHU3yalbHAs TEXHOJOTHS,
ee MpUMEHCHHE. TEXHOJIOTHS Pa3BUBAIOIICTO OOYICHHUS, 26 (12%)
MpOoOJIEMHOE U3JI0KEHUE
Pa3gen 10. IlepBooGpaznas TexHOoOTHA Pa3BUBAIOIIETO O0YIEHUS 8 (2%)
(byHKIMH, ee TPUMEHEHHE. AynnoBH3yanbHbIe TEXHOJIOTHU
Pa3gen 11. [IpsiMble 1 TIIOCKOCTH B | AyIHOBU3yalIbHASI TEXHOJIOTHS,
MPOCTPAHCTBE. TEXHOJIOTHSI Pa3BUBAIOIETr0 00y4YeHUsI, 10 (4*)
MpOoOJIEMHOE U3JI0KEHUE
Pa3gen 12. KoopauHate! u TexHOoOTHUs Pa3BUBAIOIIETO 00YUIEHUS 10 (4%)
BEKTOPBHIL. AynnoBH3yanbHbIe TEXHOJIOTHI
Pa3gen 13. MHOTOrpaHHUKY U Tena | AyIHOBU3yalIbHAS TEXHOJIOTHS,
BpAIICHUSL. TEXHOJIOTHSI Pa3BUBAIOIIETO O0yICHHS, 30 (12%)
po0JIEMHOE M3JIOKECHHUE
Paznen 14. MHoxecTBa. DneMeHThl | TeXHOIOTHs pa3BUBAIOMIETO 00y4YeHHS 2
TEopHH rpados. AyoBH3yaJIbHbIE TEXHOJIOTHH
HTtoro no kypey 202
B TOM 4YHc/i¢ HHTEPAKTHBHOE 75*
o0yuyenue*
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3.2. O0pa3oBaTe/ibHbIe TEXHOJOTHH NIPH NPOBeIeHUN NPAKTHYECKHX 3aHATHI

(1abopaTopHbIX padoT)

H3zyuaembie pa3iesbl (TeMbl)
JHCHUTTHHBI

TexHoJi0rnU, NPUMeHsIeMble NIPH
NPOBeJeHUH NPAKTHYECKUX H
J1a00pPaTOPHBIX 3AHATUH

KoJj-Bo yacoB

Paspea 1. [ToBTOpenue kypca

Jluckyccust o TeOpETHIECKUM BOIIPOCaM,

MaTEMAaTHKH OCHOBHOM IITKOJIBI. peleHne 3a1a4 HHINBHIYaJIbHO C 10 (6%)
TPYIIIOBBIM 00CYKIEHHEM

Paznen 2. CteneHu u KOpHU. Jluckyccust o TeOpEeTHIECKUM BOIIPOCaM,

CreneHnast pyHKIus. peleHue 3a1a4 UHIUBUIYaTIbHO C 4 (2%)
TPYIIIOBBIM 00CYKIEHHEM

Pa3gen 3. IlokazarenpHast Jluckyccust o TeopeTH4ecKUM BOIIpOcaM,

GbyHKIMS. pelIeHue 3a1a4 HHIUBHYAJIBHO C 10 (6*)
TPYIIIOBBIM 00CYKIEHHEM

Paznen 4. Jlorapudmsr. Jluckyccust o TeopeTH4eCKUM BOIIpOcaM,

Jlorapupmudeckast GpyHkums. peleHue 3a1a4 UHIUBUYaIbHO C 8 (2%)
TPYIIIOBBIM 00CYXICHHEM, Pa300p perIeHus
3amadq

Pazgen S. KoMmmiekcHele uncia. Juckyccus Mo TEOPETHYECKUM BOIIPOCaM,
pelIeHne 3a1a4 HHINBHIYAJIBHO C 2
TPYIIIOBBIM 00CYXICHHEM, Pa300p perIeHus
3amaq

Paspnen 6. DnemeHTHI Juckyccust o TeEOpeTUYECKUM BOIpOcam,

KOMOWHATOPUKH, CTATUCTUKA 1 pelIeHne 3a1a49 HHANBHIYaJIbHO C 8 (4%)

TEOPUH BEPOSTHOCTEH. IPYNIIOBBIM 00CYKICHUEM

Pa3gen 7. OcHOBEI Juckyccust 1o TEOpETUYECKUM BOIIPOCaM,

TPUTOHOMETPHH. peleHne 3a1a4 HHIUBUIYaIbHO C 14 (6%)

Tpuronomerpuueckre GpyHKINH. IPYNIIOBBIM 00CYXKIEHUEM, pa300p peleHus
3aja4

Pa3gen 8. YpaBHeHus u Juckyccust 1o TEOpETUYECKUM BOIIpOCaM,

HEpPaBEHCTBA. peleHue 3a1a4 HHIUBUYaTIbHO C 12 (6%)
TPYTIIOBBIM 00CYXICHHEM, pa300p peuieHns
3amaq

Pa3gen 9. [lpomsBoanas pyHKumy, | JAHCKyCCHS IO TEOPETHUECKUM BOIIPOCAM,

ee NIpUMEHEHHE. pelIeHne 3a1a4 NHIUBHIYAJIbHO C 12 (6%)
TPYIIIOBBIM 00CYKI€HHEM, Pa300p perIeHus
3amaq

Pa3gen 10. [lepBooOpazHas Juckyccust o TeOpeTHYECKUM BOIpOcam,

(GyHKINH, ee TPUMCHEHUE. pelIeHne 3a1a4 HHINBHIYaJIbHO C 6 (2%)
TPYTIIOBBIM 00CYKICHHEM

Paznen 11. TIpsimbie u tuiockocT B | JIMCKyCCHS IO TEOPETHUECKUM BOIIPOCaM,

MIPOCTPAHCTRBE. pelleHre 3a7a4 HHINBUYaIbHO C 6 (2%)
TPYTIIOBBIM 00CYKJICHHEM

Pa3gen 12. Koopaunate! u Juckyccust 1o TEOpETUYECKUM BOIIPOCaM,

BEKTOPBI. pelieHne 3a/1a4 HHANBHIAYAIBHO C 6 (2%)
TPYTIIOBBIM 00CYKICHHEM

Pa3gen 13. MHororpanHuky ¥ Tena | J{uckyccus Mo TEOpEeTHYECKUM BOIPOCAM,

BpaIlCHHUS. peleHne 3a1a4 HHINBUYaIbHO C 14 (6%)
TPYIIIOBBIM 00CYK/IEHHEM

Pa3gen 14. MHoxecTBa. OnemMenTsl | JlUCKyccUs IO TEOPETHUECKUM BOIIPOCAM,

Teopuu rpados. pelIeHue 3a1a4 NHIUBHIYAJIBHO C 2

TPYIIIOBBIM 00CYK/ICHHEM

Hroro no xypey

114

B TOM YHUCJI¢ HHTEPAKTHUBHOE
o0yuyenue*

50*
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4. YCJIOBUS PEAJIM3AIIMU TPOTPAMMbBI YYEBHOM JTUCHUITUJIHBI

4.1. MatepuanbHO-TeXHHYeCcKas 0a3a, HeoOXoauMasi 1Ji51 OCYIeCTBJIECHUS
00pa30BaTeJILHOTO MpOoIecca Mo AUCIHUIINHE

Peanuzanus mporpaMMbl AUCHUIUIMHBI TPEOYET HAMUYHS Y4eOHOTO KaOMHETa MaTeMaTHKU.
O6opynoBanue yaeOHOT0O KabWHeTA:
— [OCAI0YHBIC MECTA 110 KOJMYECTBY O0YUAIOIINXCS;
— paboyee MeCTO MPeroIaBaTes;
— KOMIUICKT y4eOHO-HATJISIHBIX TOCOOHIA;
— KOMIUICKT 3JIEKTPOHHBIX BUICOMATEPHAJIOB,;
— 3aJ]aHus JUT KOHTPOJIbHBIX padoT;
— npodeCcCHOHAIILHO OPUEHTUPOBAHHBIC 3a/1aHUS;
— MaTepuabl SK3aMeHa.
TexHu4eckue cpecTBa O0yUCHHUS:
- HepCOHaJ’II)HI)If/'I KOMIIBIOTEP C JIMUCH3WMOHHBIM IIPOTpaMMHBIM O6GCH€'-I€HI/I€M;

— IPOEKTOP C IKPAHOM.

4.2. [lepeyeHb HEOOXOAMMOT0 MPOTPAMMHOTI0 O0ecTeYeHn sl

1. 7-zip apxuBaTop; (JUICH3US HA aHTJL.)

2. Adobe Acrobat Reader mpocmotpinuk (haiiios ; (JIUICH3US -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player —rpaduueckuii penakTop; (JUICH3US -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache OpenOffice — oducHsIif nakeT; (JTUICH3US -
http://www.openoffice.org/license.html)

5. FreeCommander - npoBoHUK; (JIUIICH3US -
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5%d0%bd%d0%b7%d0%b8%d1%8
f/)

6. Google Chrome — 6pay3ep; (JunieH3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. LibreOffice — oucHbIii makeT (B CBOOOTHOM JIOCTYIIC);

8. Mozilla Firefox - 6paysep.(iunensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. MIEPEYEHb OCHOBHOM U I[QHOJIHI/ITE.JII)HOFI YUYEBHOM
JUTEPATYPBI, HEOBXOJIUMOM 1151 OCBOEHUS JUCLUIIJIAHBI

5.1 OcHoBHas JUTEpaTypa

1. Maremaruka: anredpa u Hayajaa MaTeMaTHYECKOTrO aHaju3a, reoMeTpusi. Anredpa u
Hayasra MareMatudeckoro aHammza. 10-11 xmaccel. ba3oBblii W yrioyOJeHHBIH YPOBHHU :
y4eOHHK AJig o01eo0pa3zoBarenbubix opranuzanuii / L. A. Amumos, FO. M. Komsrun, M. B.
TkaueBa [u ap.]. — 8-e u3a. — Mocksa : IIpocBemenne, 2020. — 463 ¢. — ISBN 978-5-09-
074197-2.

2. Marematuka: anrebpa ¥ Hayajga MaTEMAaTHYECKOTO aHalIn3a, TIeOMETpHs.
I'eomerpuss. 10-11 xkmaccel. ba3oBblii W yruIyOJIGHHBI YpOBHM : Y4YEOHHK JUId
obmeobpazoBatenbHbiXx opranuzanuii / JI. C. Atanacsa. B. @. byry3os, C. b. Kagomies [u
ap.]. — 8-e uzn. — Mockaa : [Ipocsemenue, 2020. — 287 c. : . — (MI'Y - mikone). — ISBN 978-
5-09-073883-5.

3. Marematuka: anrebpa W Hayaja MaTeMaTUYECKOTO aHallh3a, TeOMEeTpHs.
I'eomerpus. 10-11 «kmaccel. ba3oBeli W yriayOn€HHBI ypOBHH : YYCOHHK IS
o0meobpazoBatenbubix opranuzanuii / JI. C. Atanacsx, B. @. byry3sos, C. b. Kagomies u ap.
— 9-¢ m3a. — Mocksa : IIpoceemenne, 2021. — 287 ¢. — (MI'Y — mikone). — ISBN 978-5-09-
078569-3.

5.2 lonoiHUTEIbHAS JJUTEpPATypa

1. Marematuka: anreOpa U Havyajla MaTEeMaTHYECKOTO aHAllU3a, TeoMeTpus. Anredpa u
Hayasna MareMmatuyeckoro ananm3a. 10-11 knaccel. ba3oBblii M yriyOJIeHHBI YpOBHHU :
y4eOHHK 119 001eo0pa3zoBarenbHbix opranusanuii / . A. Anmumos, FO. M. Komsrua, M. B.
Tkauesa [u np.]. - 8-¢ u3a. - Mocksa : [IpocBemenune, 2020. - 463 c. : un. - ABT. yka3aHbl Ha
obopote tutyn. nucta. - ISBN 978-5-09-074197-2

2.Maremaruka: anreOpa ¥ Hayalla MaTeMaTUYECKOTO aHajiu3a, reoMeTpus. Anredpa u
Havasia MaTemaTuieckoro ananusa. 10-11 kiaccel. bazoBelil v yriyOneHHBIN YpOBHU: Y4eOHUK
s obuieoOpasoBaTenbHbIX opranuzamuil / AmumoB . A. m gp. - 5-e m3a. - M. :
[Ipoceemenue, 2018. - 463 c. - (PI'OC). - ISBN 978-5-09-055083-3

5.3 [lepuoguyeckne U3TAHUA

1. Bectnuk MockoBckoro Yuusepcurtera. Cepust 1. MatemaTtuka. Mexanuka. - URL:
http://biblioclub.ru/index.php?page=journal_red&jid=344860

2. BectHuk MockoBckoro YHusepcuteta. Cepus 15. BeluncnurenbHas MaTeMaTuka v
kuoepuetnka. - URL: http://biblioclub.ru/index.php?page=journal_red&jid=237323

3. Bectnuk Boarorpaackoro rocynapctBeHHoro — yHusepcurera. Cepus 1.
Maremaruka. ®usuka. - URL: http://biblioclub.ru/index.php?page=journal_red&jid=330573

4. Ksantr : HayuyHo-momynspHblii (Qusuko-maremaTnueckuii >xypHan - URL:
http://kvant.ras.ru/
5. Maremartuka B BBICIIEM o0pa3oBaHUU. - URL:

https://e.lanbook.com/journal/2368#journal _name.
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6. Marematnueckue Tpyasl / Mactutyr matemaruku um. C.JI. Cobonea CO PAH
(HoBocubupck). — URL.: https://elibrary.ru/contents.asp?id=34069380

7. CMeKkaska : HAay4YHO-TIONYJISIPHBIM exXeMecsauHbli KypHan / yupemutenr OO0
"MexayHapoHbIN WHCTUTYT IIPOMBIIITIEHHON COOCTBEHHOCTH. - URL:
http://biblioclub.ru/index.php?page=journal_red&jid=253041

5.4. IlepeyeHn pecypcoB MHPOPMALMOHHO-KOMMYHUKAUOHHOH ceTH « UHTEpHETY,
HEe00XO0IUMBIX /Il OCBOCHUS AU CHUIINHbBI

1. basbr gannbeix komnanuu «MBUCy : [poccuiickue Hay4dHbIE KypHAJIBI IO BOIIPOCAM
MEeJaroruku M 0o0pa3oBaHUS, SKOHOMUKH W (PUHAHCOB, WH(GOPMAIMOHHBIM TEXHOJIOTHSM,
SKOHOMHMKE U TNPEINPUHUMATENbCTBY, OOIIECTBEHHBIM M TyMaHUTAPHBIM  HayKawm,
uHauBHAyaidbHble u3ganus, Bectnuku MI'Y, CIIOI'Y, craructudeckue usnanus Poccun u
crpan CHI'] : caiit. — URL.: https://eivis.ru/basic/details.

2. bonbias poccuiickas SHIMKIONEANS : [IEKTPOHHAs BEPCUsi CBOOOHOTO TOCTYTIA]
: caiit / MunuctepctBo KynsTypsl PD. — URL.: https://bigenc.ru/.

3. T'PAMOTA.PY : cnpaBouHO-HH(POPMAITMOHHBI UHTEPHET-TIOPTAI : CAUT : [pecypc
cBoOOmHOrO joctymna] / GYHKIMOHUPYET TMpU MOAAepkke MuHHCTEpPCTBA HHUPPOBOTO
pa3BHTHS, CBSI3U U MacCOBBIX KomMmyHuKarmii P®. — URL: http://www.gramota.ru.

4. KubepJlennHnka : HaydHas OJJIEKTpOHHas OWOIMOTEKa : [pOCCHUHCKHE Hay4dHbIE
KypHaJbl] : caliT : [pecypc cBoboaHoro noctymna] . — URL: http://cyberleninka.ru.

5. Kynberypa.P® : mopran kyiapTypHOro Hacieaus U Tpaguiuii Poccun. Kuno. Mysen.
Mysbika. TeaTpsl. Apxutekrypa. Jluteparypa. [lepconsl. Tpaguiuu. Jlekiuu : caiiT : [pecypc
cBoOoHOTO octyna] / MunuctepcTBoO KynbTypbl PO, — URL: http://www.culture.ru.

6. Hayka.pd : obunmanbeiii cadt JlecsTunernss Hayku W TexHojoruii B Poccuu :
[pecypc cBoboanoro mocrymnal. — URL: https://mayka.pdy/.

7. Hayunas »snextpoHHas Oubnmoreka mnyOnukanuii «eLibrary.ru» : [poccuiickue
Hay4dHbIE >KYpHAIIbI, TPYAbl KOH(pepeHIuiH — Ooiblnas 4acTh MpEJCTaBIeHa B CBOOOIHOM
JIOCTYIIE;, POCCUUCKUU HMHGPOPMAIIMOHHO-aHAIIUTUYECKUN TOpTaJl B 00JIacCTM  HAayKH,
TEXHOJIOTUH, MEAUIINHBI, 00pa3oBanusi — Poccuiickas HannoHanbHas 6a3a JAHHBIX HAYYHOTO
mutupoBanus (PUHIY)] : caiit. — URL: http://elibrary.ru.

8. HamumonanbHas SJ€KTpOHHAs OMONMMOTEKa [BKIIOYAET DIEKTPOHHYIO OUOIHMOTEKY
mucceptaiuii PI'B] : denepanvhas rocymapctBeHHas wHGOpMAIMOHHAsS CHCTEMa © CalT /
MunuctepctBo Kyabrypel P®. — URL: https://rusneb.ru/ (docmyn — ¢ uumanvuwix 3anax
bubruomexu unuana).

9. Od¢uumaneHblil WHTEpHET-MOpTaN MpaBoBOM uHopmanmu : deaepaabHas
rocyaapcTBeHHasi HHGOPMAIIMOHHAs CUCTEMA : CalT : [pecypc cBobomHoro aoctymal. — URL:
http://pravo.gov.ru/.

10. Poccuiickast JIeKTpOHHAS IIKOJIA : TOCYIapCTBEHHAs oOpa3zoBaTenbHas riardopma :
callT : [MOJIHBIM WIKOJBHBIA KypC YpOKOB — pecypc cBoOoanoro noctymal. — URL:
https://resh.edu.ru/.

11.Poccuiickoe obpazoBanue : (heepalibHbII MOpTal : [pecypc cBOOOIHOTO AocTyNHa]. —
URL.: http://www.edu.ru/.
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12. Pycckas nutepatypa u Qoabkiop : GpyHIaMeHTaIbHAS AJIEKTPOHHAs OMOIMOTEKa :
MOJIHOTEKCTOBas MHGOpPMallMOHHAs CUCTeMa : calt : [pecypc cBoOoaHOoro goctrymnal /
WuctutyT MupoBoii tutepatypsl uM. A. M. I'opekoro PAH. — URL: http://feb-web.ru/.

13. CJIOBAPU.PY : NMUHTBUCTUYECKUU MPOEKT : caiT / MHCTUTYT PYyCCKOTrO s3bIKa
um. B. B. Bunorpagosa PAH. — URL.: http://slovari.ru/start.aspx?s=0&p=3050.

14.YuraneHblil 3a71 : HAMOHAJIBHBIA MPOEKT COEPEKEHHUS] PYCCKOM IJUTEpaTyphl :
[>KypHalbl, albMaHaxH, Ta3eThl CBOOOIHOTO noctyna] : cailt / Coro3 mucatenet XXI Beka. —
URL.: http://reading-hall.ru/magazines.html.

15. ObC «BOOK.ruy» : [yueOnbie m3nanus — kosuiekius ais CIIO, xypHanbl] : calT. —
URL.: https://www.book.ru/cat/576.

16. OBC «Znanium.comy : [y4cOHbIC, HaydHble, HAYYHO-IIOMYJIIPHBIE MAaTCPUAIbI
pa3IMYHBIX M3/1aTENIbCTB, )KypHabI ] : caiT. — URL.: http://znanium.com/.

17. OBC «YuuBepcurerckas Oubnmuorexka ONLINE» : [yueOHble, HayuyHBIC 3HaHMS,
MIEPBOMCTOYHHUKH, XYJAO0KECTBEHHBIC IPOU3ZBEACHUS Pa3IMYHBIX W3JATCIIbCTB; IKYpPHAJIBL;
MyJIbTUMEIUNHAS KOJUICKIHS, KapThl, OHJANH->HIMKIONEANH, cioBapu| : cait. — URL:
ttp://biblioclub.ru/index.php?page=main_ub_red.

18. DBC «IOPAUT» : o6pa3oBatenbHas miaThopma : [yaeOHHKH U ydeGHbIe TOCOOHs
m3narenscrBa «FOPAM Ty, menua-Matepuansl, Tectsl] : caitt. — URL: https://urait.ru/.

19. OBC wuznarenbctBa «Jlanb» : [yuyeOHBbIC, HaydHble H3JaHUS, TEPBOUCTOUYHHUKH,
XYJ0’)KECTBEHHbIE TPOU3BEACHUS PA3IMUHBIX M3AATEeNbCTB; >KypHaubl| : cait. — URL:
http://e.lanbook.com.

20. DnexrpoHHblii  katanor [KyOaHCKOro TrocyJapcTBEHHOTO YHHMBEPCHUTETA H
¢bwmanos] // Dnextponnas 6ubamorexka Kyol'Y : caifT : [pecypc cBoOGomHOrO nocrtymal. —
URL: http://212.192.134.46/MegaPro/Web/Home/About.

21. Dunuknoneauym :  [OHruknoneauu. CnoBapu. CrnpaBOYHMKH]| :©  CalT
[MOTHOTEKCTOBBIN pecypc cBOOOIHOTO nocTyna] / u3marenbcTBo «Jupekr-Meauay . — URL:
http://enc.biblioclub.ru/.
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6. METOANYECKHUE YKA3AHUSA OBYUYAIOIIUMCS ITIO OCBOEHUIO
JTACHUATNJIVHBI

JlucuuniauHa HauesneHa Ha (OpMHUpOBaHHME O0IIEy4YEeOHBIX KOMIETEHIIMM, TAKUX
KaK CIIOCOOHOCTh JEMOHCTpAIMK OOIIEHAaYyYHBbIX 0a30BbIX 3HAHUI €CTECTBEHHBIX HaYK,
MaTeMaTUKH, IOHUMaHHE OCHOBHBIX (DAKTOB, KOHUEMIINHI, IPUHIIUIIOB U TEOPUH.

OOydeHHe CTYyJEHTOB OCYILIECTBISIETCS [0 TPAAULIMOHHONW TEXHOJIOTUU (JIEKIIHH,
IPAKTUKHN) C BKJIIFOUEHUEM MHHOBALIMOHHBIX JIEMEHTOB.

C TOYKM 3pEHMS MCHOJB3YEMBIX METOJOB JIEKIIUHU MOAPA3IAEIIFOTCS CIEAYOIUM
oOpa3oM: HMH(POPMAIIMOHHO-OOBSICHUTEIbHAS JIEKLMsI, I[TOBECTBOBATENIbHAS, JIEKIUS-
Oecena, mpoOIeMHas JICKITUA U T. II.

YcTHOE — M3NOKEeHWEe ~— ydyeOHOro  marepuaiga Ha  JIEKIMH  JOJDKHO
KOHCIIEKTUPOBAThCs. ClIylaTh JIEKIUIO HY’KHO YMETh — OJJIEP>KUBATh CBOE BHUMAaHHUE,
IIOHATh W 3allOMHUTH YCJBIIIAHHOE, YJIOBUTh MHay3bl. B mpomecce wu3noxeHns
IIPENOAABaTENIEM JIEKIUM CTYAEHT JOJDKEH BBIICHUTH BCE HEIMOHSATHBIE BOIPOCHI.
3anuceiBaTh COJAEpKAHUE JIEKUMU HY)KHO O00S3aTebHO — 3alKMCH MOMOTaroT
NOJIEP’KUBATh BHUMAHUE, CIIOCOOCTBYIOT MOHMMAHUIO U 3aTIOMUHAHUIO YCIIBIILIAHHOTO,
OPUBOJUT 3HAHUE B CHUCTEMY, CIyXKaT OMOpoM il mepexona K Oosee TiryOoOKoMy
CaMOCTOSITEIIbBHOMY U3YUYEHHUIO IIpEAMETA.

Meroauyeckue peKOMEHJANU 110 KOHCIIEKTUPOBAHUIO JICKIUH:

— 3aIMUCh JOJIKHA ObITh CUCTEMHOM, IPEJCTABIATH COOON COKpAIlEHHBIM BapUaHT
jgekuuu npenojasarens. HeoOxomumo ciymatb, OOAyMbIBaTh M 3alUCHIBATh
OJIHOBPEMEHHO;

— 3amuch BEAETCS OYEeHb OBICTPO, YETKO, IO BO3MOXKHOCTU KOPOTKUMH
BBIPKCHUSIMU;

— HE IMpeKpamas Ciaymarb IPenoaaBaTeNs, HYXXHO 3aluCbiBaThb TO, 4YTO
HeoOXxoauMo ycBouThb. Henb3s 3amuchiBaTh Cpa3y JKe€ BBICKA3aHHYIO MBICIb
MIPENOAAaBaTelIsA, CIEAYET €€ MOHATh U MOCIE 3TOr0 KPaTKO 3alMcaTh CBOMMH CIOBaMU
WM CIIOBaMU mpernogaBaTens. BaxxHo, yToObl B HeW HE ObUI OTEPSIH OCHOBHOM CMBICI
CKAa3aHHOTIO;

—MMEHA, JAaThl, HA3BaHUs, BBIBOJIbI, OIIPEAEIICHHS 3alIUChIBAIOTCS TOYHO;

—clenyeT oOpaTUTh BHUMaHHE Ha o(hopMIIEHHE 3amucH JieKuuu. g Kakaoro
npenMera 3aBoguTcs oOmas Terpaib. OTIMYHBIM OT OCTalIbHOIO IIBETa CIEIYET
BBIJICIIATh OTHAEJIBHBIE MBICAIM M 3aroJOBKM, COKpallaTh OTHAEJIbHBIE CJIOBA U
NpEJIOKEHUs, HUCIOIb30BaTh YCIOBHbIE 3HAKW, OYKBBI JIATUHCKOTO U TPEYECKOTrO
as(aBUTOB, a TAK)KE€ HEKOTOPBIE MTPUEMBI CTEHOTPa(UIECKOT0 COKPAILICHHUS CIIOB.

[IpakTueckue 3aHATUSA IO AUCHUIUIMHE «MaTeMaTrka» MpOBOASTCS MO CXEME:

— YCTHBIN OINPOC IO TEOPUH B HAYAJIE 3aHATHS;

— paboTa B rpymnmax no pa3peieHuio pa3InyHbIX CUTYyallil 0 TEME 3aHITHS;

— PpElIeHUE NIPAaKTUYECKUX 3a]1a4;

— WHOUBUAYaJbHBIC 3aJJaHUS IS pabOThl HA MPAKTUUYECKUX 3aHATHUSX.

[{eqp MpakTUYECKOTO 3aHATHS - HAYYHUTh CTYACHTOB IPUMEHSATh TEOPETUYECKUE
3HAHUSA [PU PEUIEHUH MTPAKTUYECKUX 3a/1a4 HA OCHOBE PEaJIbHbBIX JaHHBIX.

Ha nmpaktrueckux 3aHSITHIX MPeoOaaaroT CIeIyOUUe METOIbI:
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1. BepOGanbHBIC (TTPEOOIAMAIOIIMM METOIOM JIOJDKHO OBITH OOBSICHEHHE);

2. mpakTU4eckue (MMChbMEHHBIE 3aHusl, TPYNIOBbIC 3a/IaHUA U T. I1.).

BaxxHbpIM  uig  cTyAeHTa  SIBJISIETCS yMEHWE  palMOHAJIbHO  MOAOUpAThH
HeoOXoauMyt0 y4eOHyto JuTeparypy. OCHOBHBIMHU JIUTEPATYPHBIMHU HCTOYHUKAMHU
SBJISIFOTCSL:

— oubnuoteunsie pouabl punmnana Kyol'V;

— DJJIEKTpOHHAass OuONMOTEeYHass cucTeMa «YHHUBEpCUTETCKas OubIuoTeKa OH-
JIaliH»;

— 3JIeKTpOHHas 6nbnnoteyHas cucrema M3natenbcTBa «Jlauby.

[Touck kHUr B OMOMMOTEKEe HEOOXOAMMO HAYMHATH C WM3YUYEHUS IMPEAMETHOTO
Karajora M CO3JaHMs CIMCKAa KHUT, MOCOOMH, METOJWYECKUX MAaTEpHaJiOB IO TEME
u3ydeHus. [IpocMOTp KHUTH Ha4MHAETCA C TUTYJIBHOTO JIUCTA, CIACAYIOUIETO IOCIe
0010xku. Ha HEM OOBIYHO MOMEIIAIOTCS BCE OCHOBHBIC JTaHHBIC, XapaKTEPHU3YIOIINE
KHUTY: Ha3BaHUE, aBTOP, BBIXOJAHBIC JJaHHBIC, JTaHHBIE O TIepen3aaHuu u 1.1. Ha obopote
TUTYJIBHOTO JIUCTA NAa€TCsl aHHOTAIMsI, B KOTOPOW YKa3bIBAETCS TEMATHKa BOIIPOCOB,
OCBEHICHHBIX B KHUTE, OINpPEACNICTCS KPYr 4MTareliel, Ha KOTOPBIM OHA pacCuMTaHa.
bonbioe 3HaueHWe HMEET NPEIUCIOBUE KHUTH, KOTOPOE 3HAKOMHUT YUTATENsl C
JUYHOCTBIO aBTOPa, MCTOPUEH CO3[aHUsI KHUTH, PACKPBIBAET cojepkanue. [Ipounn
MPEAUCIOBUE U TIONY4YMB OOIIee MPEACTABICHHE O KHUTE, CIEAyeT OOpaTUThCS K
orjanieHuio. OriaBieHNe KHUTH 3HAKOMHUT 00y4aeMOro C COJEP>KaHUEM U JIOTUYECKON
CTPYKTYpPOH KHHUTH, TO3BOJSET BBIOpaTh HYXKHBIM MaTepual id W3ydeHus. lof
W3/IaHUs KHUATHU TIO3BOJISET CYyIUTh O HOBH3HE Marepuana. Uem damie KHUTA M3TaETCH,
TeM  OOJBIIYI0 IEHHOCTh OHA TPEACTaBIsAeT. B KHUTE MOTYT OBITh NMpUMEUYaHUS,
KOTOpBIE COJEpKaT pa3IUYHbIC JOMOJHUTEIbHBIE cBeleHus. OHM TIeYaTaloTcs BHE
OCHOBHOTO TEKCTa M Pa3biACHSIIOT OTACIBbHBIC BOMPOCHL. [IpemMerHbie U andaBUTHBIC
yKazaTeau 3HAYUTEIHHO 00JIerdaroT MOBTOPEHHE M3JI0KEHHOTO B KHHUTE MaTepuana. B
KOHIIE KHWTHM MOJKET pacrojiaratbCsi BCIIOMOTaTeNbHBIM MaTepuan. K Hemy OObIYHO
OTHOCATCS MHCTPYKIIMH, TPUIIOKEHUS, CXEMbI, CUTYaIlMOHHBIE 3a/l1aud, BOMPOCHI IS
CaMOKOHTPOJIS U T.1I. JI1st myd1ero mpeacTaBieHuUsT M 3alIOMUHAHMS MaTepuaia
11€JIECO00Pa3HO BECTH 3AMUCH U KOHCIIEKTHI PA3JIMUHOTO COJEPKAHUS, @ UMEHHO:

— TIOMETKH, 3aMEUaHUs, BBIJICJICHUE TJIaBHOTO;

— TUTaH, T€3UCHI, BHITUCKHU, IIUTATHI,

— KOHCIIEKT, pabouasi 3aIuch, pedepat, T0KIal, JSKIHI U T.1.

Yurarh y9eOHUK HEOOXOIUMO BIYMYHBO, BHUMATEIBHO, HE IMPOITyCKas TEKCTa,
CTapasch TMOHATh KaXAyl (pa3y, OTHOBpPEMEHHO pa3dupasi MPUMEpHI, CXEMBI,
TaONWIBI, PUCYHKH, NMPUBEIEHHBIE B ydeOHWKe. ONHMM U3 BaXHEHIIMX CPEJCTB,
CHIOCOOCTBYIONTNX 3aKPEIJICHUIO 3HAHWH, SBISETCS KpaTKas 3amuch MPOYUTAHHOTO
Marepuana — COCTaBJIeHHE KOHCIeKTa. KOHCIEeKT — 3TO KpaTKoe CBSI3HOE H3JI0KEHUE
collepKaHUsl TeMbl, YYEOHMKa WM €ro 4acTH, 0e3 MoApOOHOCTEd U BTOPOCTENEHHBIX
nerainei. 1lo cBoeWl CTPyKType H© MOCIENOBATEIBHOCTH KOHCIIEKT  JOJKEH
COOTBETCTBOBAThH IJIaHy yueOHuKa. [l09TOMy BayKHO CHayaia COCTaBUTH ILJIaH, a TOTOM
MUcaTh KOHCIIEKT B BHUJIE OTBETa HAa BOMPOCHI iaHa. Eciam yueOHWK pasnenéH Ha
HEOOJIbIITNE 03arjaBjeHHBIC YaCTH, TO 3arOJIOBKM MOXHO PacCMaTpUBaTh KaK MyHKTHI
MJ1aHa, a U3 TeKCTa KaKJIOM YacTh CIEMyeT 3almucaTh T€ MBICIH, KOTOPhIE PACKPHIBAIOT
CMBICII 3aroyioBKa. TpeboBaHUS K KOHCIICKTY:
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— KpPaTKOCTh, CKATOCTh, 11EI€CO00Pa3HOCTh KaXKIO0T0 3alUChIBAEMOTO CJIOBA;

— COJIEpPXATENbHOCTh 3alMCH- 3aMMChIBAEMbIE MBICIU cieayeT (HOpMyIUpOBaTh
KpaTko, HO 0Oe3 ymiepOa st cmbicia. OObEM KOHCHEKTa, KaK MPaBHIIO, MEHBIIE
M3y4yaeMoro Tekcra B 7-15 pa3s;

—KOHCIIEKT MOXET OBITh KaK MPOCTBIM, TaK M CJOXKHBIM IO CTPYKType — 3TO
3aBUCHUT OT COAEP/KAHUS KHUTH U LIEJIH €€ N3yYCHUSI.

Metoauyeckue peKOMEHJAlNH 0 KOHCIIEKTUPOBAHUIO:

— OPEXJe YEM HAdaTh COCTABIATH KOHCIIEKT, HY’KHO O3HAKOMHUTBLCS C KHHIOM,
MIPOYUTATh €€ CHavaJsla O KOHIIA, TOHATh IPOYUTAHHOE;

— Ha 00JIOKKE TETPaJM 3allMChIBAIOTCS Ha3BaHUE KOHCIIEKTUPYEMOM KHUTHU U UM
aBTOPA, COCTABJISAETCS IUIAH KOHCIIEKTUPYEMOIO TECTA;

— 3aIUCH JIy4dllle JeNaTh NPU NPOYTEHUH HE OJHOTO-ABYX a03aleB, a LEJIOoro
naparpada Uim riaBbl;

— KOHCIIEKTUPOBAHHE BEAETCS HE C LEJIBI0 UMETh ONPENEIEHHBIN 3allicy, a I
0ojiee MOJHOTO OBJAJEHUS COJIEPKAHMEM H3Yy4aeMOro TEKCTa, MO3TOMY B 3aIUCX
OTMEUAETCs] U BBIIEISAETCS BCE TO HOBOE, MHTEPECHOE M HY)KHOE, YTO OCOOEHHO
MIPUBJIEKJIO BHUMAHUE;

— TOCJe TOro, Kak CclejaHa 3aluch COAEp:KaHMs mnaparpada, IJaBbl, CIEAYyeT
nepeuuTaTh €€, 3aTéM CHOBa 0OpaThCsi K TEKCTYy M MPOBEPUTH Ce0sl, MPaBUIBHO JIH
U3JI0KEHO COZECPIKAHUE.

TexHHKa KOHCIIEKTUPOBAHUS:

— KOHCHEKTUPYS KHHUTY OOJbIIOro o0OBEMA, 3alHUCh CIEAYET BECTH B OOIIEH
TeTpajiy;

— Ha KaXKJIOW CTPaHUIIE CJIEBA OCTABIIAIOT MOJIA MMUPUHON 25-30 MM [JId 3anucu
KOPOTKHUX MOJ3aroJIOBKOB, KPATKUX 3aMEYaHUi, BOIIPOCOB;

— Ka)KJasi CTaHULA TETPAIu HyMEpPYeTCs;

— JIJIS1 TIOBBIILICHHS] YUTAEMOCTH 3aMUCH OCTABJISIOT MHTEPBAJIBI MEXKY CTPOKAMM,
ab3ariamMu, HOBYIO MBICJIb HAUMHAIOT C «KPAaCHOM» CTPOKH;

— NP KOHCIEKTHMPOBAHMWU IIUPOKO MCIOJB3YIOT PAa3JIMYHBIE COKPALIECHUA H
YCIIOBHBIE 3HAKH, HO HE B yIIEpO CMBICIYy 3alMCaHHOro. PekomMeHayeTcsi MpUMEHSITh
o0IIeynmoTpeOUTENbHbIE COKpAIlleHusl, HampuMep: M.0. — MOXKeT ObITh; TOC. —
roCyJapCTBEHHBIN; 11.0. — JOHKHO OBITH U T.J.

— HE CcleayeT COKpalmaTe WMEHa W Ha3BaHWs, KpOME OYEHb YacTo
MOBTOPSIOIINXCS;

— B KOHCIIEKTE HE JOJDKHO ObITh MEXAHMUYECKOTO MEpEenuChIBaHUS TEeKCTa 0e3
MPOIyMBIBaHUS €r0 COACPKAHUS U CMBICIIOBOTO aHAIU3A.

CamocrosiTenbHas paboTa CTYyIEHTOB SIBISIETCS BakHewied (opmoil yueOHO-
MO3HABATENILHOTO Mpoiecca. OCHOBHAS LEIb CAMOCTOSITEIbBHOW pabOThI CTYJIEHTa MPHU
M3YYEHUU IUCHUIUIMHBI — 3aKpENHUTh TEOPETUYECKUE 3HAHMS, TMOJYyYEHHBIE B XOJI
JIEKIIMOHHBIX 3aHATHH, a Takke CHOPMHPOBATH MPAKTUYECKHUE HABBLIKA MOJTOTOBKHU B
obOnactu marematuku. CamocTosiTelibHas paboTa CTyAEHTa B IPOLECCE OCBOCHUSA
JUCHUTUINHBI «MaTeMaTHuKa) BKJIIOYAET:

— U3Y4EHUE OCHOBHOM U JOIOJIHUTEIBHON JIUTEPATYPhI IO KYpCY;

— paboTy C 3IEKTPOHHBIMHU YYEOHBIMU PECYPCAMH;

— U3y4YeHUE MATEPUATIOB IEPUOIUYECKOMN TIEYaTH, UHTEPHET PECYPCOB;
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— MOATOTOBKY K TECTUPOBAHMUIO;
Opranuzanusi TEKyIIero KOHTPOJsl 3HAHWM, YMEHUU W HABBIKOB OOYYarOIIUXCS
OCYUIECTBJISICTCS MyTEM TECTUPOBAHUS U KOHTPOJBHBIX PadoT.
dopMoil MPOMEKYTOUHOU aTTECTAIMH SBISIETCS dK3aMEH. JK3aMEH COCTOUT M3
TEOPETHUYECKUX BOIIPOCOB U MPAKTUYECKUX 3aJIaHUU.

50



7. OHEHOYHBIE CPEJACTBA JJIsA KOHTPOJIS YCIIEBAEMOCTH

7.1. IlacnopT (poH/1a OLIEHOYHBIX CPEACTB

Kox xonTponupyemoit
Ne HaumeHOBaHHE OLIEHOYHOTO
KonTpomupyemsie pa3menst (TeMbl) JUCIUATUTAHBL KOMIIETECHITNN
n/m cpencTBa
(wn ee JacTh)
Pa3nex 1. [ToBTopenue kypca maremaruku | OK-01, OK-02, OK-03,
1. OCHOBHOI IIIKOJIBL. OK-04, OK-05, OK-06, | Ompoc, npakTmueckas padbora
OK-07, ITIK 1.2.
Pazgen 2. Crenenu u kopau. CteneHnHas OK-01, OK-02, OK-03,
2. byHKIHsA OK-04, OK-05, OK-07, | Ompoc, npakTHieckas paboTa
' MK 1.2,
Pa3nen 3. [TokazarenbHas GpyHKIus. OK-01, OK-02, OK-03,
3' OK'04, OK'OS, OK-07. OHpOC, IMpaKTU4CCKast pa60Ta
4 Pa3nen 4. Jlorapudmel. OK-01, OK-02, OK-05, T
' Jlorapumudeckast GyHKITHSL. OK-07,1IK 1.2. poc, ip p
Paznen 5. KoMruiekcHbie yncia. OK-01, OK-02, OK-05,
S. OK-07, TIK 1.2. Ormpoc, nmpakTudeckas pabora
Pa3znes 6. DiieMeHThl KOMOMHATOPUKH, OK-01, OK-02, OK-03, | Onpoc, npakriyeckas paGora
6. | craTucTHKY M TeOpUH BEPOATHOCTEIA. 3??‘; OK-05, OK-07,
Pa3nen 7. OCHOBBI TPUTOHOMETPHH. OK-01, OK-02, OK-03, | Onpoc, npaktuueckas paGora
7. | Tpuronomerpuueckue GyHKIHH. 3??‘; OK-05, OK-07,
Pa3nen 8. YpaBHeHus: U HEpaBEHCTBA. OK-01, OK-02, OK-03, | Ompoc, mpakTideckas pabora
8. OK-04, OK-05, OK-06,
OK-07.
Paznen 9. [IpousBoanas GpyHkuuu, ee OK-01, OK-02, OK-03, | Onpoc, npakriueckas paGora
9. MIPUMCHEHHE. OK-04, OK-05, OK-07,
IIK 1.2.
Pasnen 10. [lepBooOpasuas Gpyukuuu, ee | OK-01, OK-02, OK-03, | Onpoc, npakrueckas pabota
10. MIPUMCHECHHE OK-04, OK-05, OK-07,
' TK-1.2.
11 Pazpnen 11. [IpsiMbie 1 TIIOCKOCTH B OK-01, OK-02, OK-03, | Ompoc, npakTudeckas pabora
" | mpocTpaHCTBe. OK-04, OK-05, OK-07.
Pa3nen 12. KoopuHATHI M BEKTOPHI. OK-01, OK-02, OK-03, | Ompoc, nmpakTuueckas pabota
12 OK-04, OK-05, OK-07.
Pa3nen 13. MHOrOrpaHHHKY | TeJa OK-01, OK-02, OK-03, | Ompoc, nmpakTuueckas pabora
13. | pamenus OK-04, OK-05, OK-07,
' TK-1.2.
14 Pazgen 14. MHOXecTBa. DIeMEHTHI OK-04, OK-05, OK-07, | Onpoc, npakruyeckas pabora
" | Teopuu rpados. TK-1.2.

7.2 KpuTepum OneHKHU

Kpurepnu oneHkH 3HAHUH CTYJACHTOB B LIeJIOM IO JMCHMILJIMHE:

«OTJINIHO» - BBICTABJISIETCA

CTYJICHTY, IIOKAa3aBIIEMY  BCECTOPOHHHUE,
CUCTEeMaTH3UPOBAHHbIE, TIyOOKHWE 3HaHUS y4yeOHOW MporpaMMbl JAUCHUIUIMHBI M YMEHUE
YBEPEHHO NPUMEHATh WX HA IPAKTUKE NPHU PEIIEHHMH KOHKPETHBIX 3ajad, CBOOOAHOE M
MPaBUIbHOE 00OCHOBAHHUE MPUHSTHIX PEIICHHIA;

«XOPOLIO0» - BBICTABIISIETCS CTYAEHTY, €CIIM OH TBEPJO 3HAET MaTepuai, I'PaMOTHO H,
[0 CYLIECTBY, H3JIaraeT €ro, yMeeT NPHUMEHATH IIOJy4YCHHBbIE 3HAHMSA HA IIPAKTHUKE, HO
JOIYCKAaeT B OTBETE UJIU B PEIICHUU 3a/1a4 HEKOTOPbIE HETOYHOCTH;

«YAOBJIETBOPUTEJIBHO» - BBICTABIISIETCS CTYACHTY, MOKa3aBIIeMy (pparMeHTapHBIH,

pa3pO3HEHHBIM XapakTep 3HAHWM, HEJIOCTATOYHO IMpaBUJIbHbIE (OPMYIUPOBKU 0a30BBIX
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MOHATUH, HApPYIIEHHUS JIOTWUYECKOW IMOCIEAOBATEIbHOCTH B H3JIOKEHUH MPOrPaMMHOTO
Martepuaiga, HO TPH HTOM OH BJaJeeT OCHOBHBIMH pa3lesiaMd y4eOHOW IpOTpaMMBl,
HEOOXOAMMBIMH JUIA JabHEHIIEro O0y4YeHHsI U MOXET MPHUMEHATH TOJIYYCHHbIE 3HAHUS IO
oOpa3ily B CTAaHJApTHON CUTYallUU;

«HEey/10BJIETBOPUTEJILHO» - BBICTABISIETCS CTYAEHTY, KOTOPBI He 3HaeT Oosbliel
YacTH OCHOBHOTO COJIep)KaHUS Y4eOHOH mporpaMMmbl JUCIMIUIMHBL, JOMYCKaeT rpyOble
omunOku B (OPMYTUPOBKAX OCHOBHBIX TMOHATHUH AMCHUIUIMHBI U HE yMEET HCIOIb30BaTh

IIOJIYYCHHBIC 3HAHUWA IIPHU PCIHICHNUH THUIIOBBLIX IIPAKTUYCCKUX 3a1a4y.

7.3. OueHOYHBIE CPEICTB AJIs IPOBEACHHUS TeKyLleil aTTecTalun

Texkymuii KOHTPOJIb IPOBOAUTCS B (popMe:
— (ppoHTaNBHBII OITpOC
— TECTHUPOBAHHE MO TEOPETUUECKOMY MaTEpHaTy
— mpaktudeckas (JiabopatopHas) paboTa

— 3ammuTa pedepara

[IpakTnueckuii IIpumepst
®opma JInunbie KayecTBa
aTTeCTALMI 3HaHuA Ymenus OTIBIT crymenTa OIICHOYHBIX
(B1ameHue) CpenCTB
YcTHBIN KouTpons OueHka yMeHUs OrneHka O1eHKa crrocoOHOCTH KouTpoabHusie
(TMCBEMEHHBIN) | 3HAHUH 11O pa3nuJartb HaBBIKOB OTIEPATUBHO U BOTIPOCHI IO
otpoc 10 | OTpENETICHHBIM | KOHKpPETHBIE paboTHI ¢ KauyeCTBEHHO OTBEYATh | TeMaM
TeMaM mpobiemMam TIOHATHS JUTEPAaTypHBIMU | Ha ITOCTABJICHHBIC TIPHUJIATAIOTCS
HMCTOYHUKAMU BOIPOCHI
IIpaxktuueckue | KonTpous OreHKa yMeHUs Orenka Ouenka cnocobHoctit | Temsl padot
(1abopaTopHbl | 3HAHUS BBITIOJTHATH HaBBIKOB OTIEPaTUBHO U TIPUIAraroTCs
€) paboThl TEOPETUYECKUX | yueOHbIE 3aaHMs paboTHI MO KayeCTBEHHO peliaTh
OCHOB MIPUMEHSIS 3a/IaHHBIM MOCTaBJICHHbIC HA
MaTeMaTHKH W3Yy4YECHHbIE ajropuTMam MPAKTHUECKUX
npasuiia, GopMyJIbl, paboTax 3amauu u
ANTOPUTMBI apryMeHTHPOBATh
pe3yIbTaThI
TectupoBanue | Kontpousb OueHka yMeHust Ouenka Omenka cioco6HOCTH | Bompocsr
3HaHUI 10 pa3nuJartb HaBBIKOB OTIEPATUBHO U TIPHUJIATaoTCS
OTIPE/ICTICHHBIM | KOHKPETHBIE JIOTHYECKOTO KauyeCTBEHHO OTBEYATh
mpobiemMam TIOHATHS aHanmm3a u HA TIOCTABIICHHEIC
CHHTE3a IIpH BOTIPOCHI
COTIOCTaBJICHUU
KOHKPETHBIX
TOHSITUI
Oodmasi/mpodeccuoHaabHast Paznen/Tema Tun oueHoYHbIX
KOMMEeTEeHIUsI MepOnpHUsSITHS
OK 01. Berbupats cioco0sl P1,Temal.l1,1.2,1.311-0/c,1.4,15,1.6 TecTupoBaHue

peuicHus 3aga4 HpO(i)eCCI/IOHaJ'H)HOI\/’I

ACATCIBbHOCTH IIPUMEHUTEIIBHO
K pa3JIMYHbIM KOHTCKCTaM

P2, Temn 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temnr 3.1, 3.2, 3.3 [T-o/c, 3.4
P 4, Temnr 4.1, 4.2, 4.3, 44, 4.5, 4.6, 4.7 Tl-o/c,
48,49 4.10,4.11
P 5, Temrr 5.1,5.2
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 T1-o/c,
6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temnr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 11-
0/c,7.8,7.9,7.10 II-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Temur 8.1, 8.2, 8.3,8.4,8.5, 8.6

VYeTHbll onpoc
MareMaTu4ecKkuii JUKTaHT
WNunuBuayanbHast
caMoCTOsTeNIbHast paboTa
IIpencraBnenue
PE3YJIbTATOB MPAKTUIECKUX
pabot

KonTtponsHas pabora
Bremonaenne

OK3aMCHAIITUOHHBIX SaﬂaHI/Iﬁ
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P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4,11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c,
13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TT-o/c,

14.6

OK 02. Ucnonb3oBaTh
COBpEMEHHBIE CPEJICTBA ITOHCKA,
aHaJIM3a ¥ HHTEPIIPETaluH
nHpOpMannH, U HHHOPMAITHOHHEIE
TEXHOJIOTUH IS BBIIOJIHEHHS 3319
npohecCHOHABLHON eITEIBHOCTH

P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6
P2, Temn 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4
P 4, Temnr 4.1, 4.2, 4.3, 44, 4.5, 4.6, 4.7 TI-o/c,
4.8,4.9,4.10,4.11

PS5, Temnr 5.1,5.2

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [1-o/C,
6.8,6.9,6.10 IT-o/c, 6.11

P7,Temwr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-
0/c,7.8,7.9,7.10 I1-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P8, Temn 8.1, 8.2,8.3,84,8.5,8.6

P9, Tems1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3 IT-o/c, 11.4,11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [T-o/c,
13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TT-o/c,

14.6

TectupoBanue

VYerHbll onpoc
MaremaTtuueckuii JUKTaHT
WunuBuayanbHast
caMoCTOsTeNTbHAsE paboTa
IIpencraBnenue
PE3yJIbTaTOB MPAKTUYECKUX
pabot

KonrponbHas padorta
Brmmonaenne
9K3aMEHAIIMOHHBIX 3aIaHUN

OK 03. [TnanupoBath u
peaNn30BBIBATE COOCTBEHHOES
podecCHOHAILHOE U INUHOCTHOE
pa3BuTHE, IPEANPUHUMATENIBCKYIO
JIESITENILHOCTD B MPO(eCCHOHATIBHON
ctepe, UCIOIB30BATH 3HAHUS 110
(bMHAHCOBOIT IPaMOTHOCTH B
Pa3IMYHBIX )KU3HCHHBIX CUTYaLHsX

P1,Temal.l,1.2,1.31I-0/c,1.4,15,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 IT-0/c, 3.4
P 4, Temnr 4.1, 4.2, 43, 44, 4.5, 4.6, 4.7 T1-o/c,
48,49 4.10,4.11

P 5, Temn 5.1,5.2

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 T1-0/c,
6.8, 6.9,6.10 IT-o/c, 6.11

P7,Temm 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1-
0/c,7.8,7.9,7.10 IT-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1,9.2,9.3,9.49.5

P 10, Tems 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 1-0/c, 11.4,11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2,12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [T-o/c,
13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TT-o/c,

14.6

TecTupoBaHue

VYeTHbll onpoc
MaremaTUueCKUNA JUKTAHT
NunuBuayanpHas
camocTosTeNbHast paboTa
IIpencraBnenue
Ppe3yIbTaTOB MPAKTHYECKHIX
pabdot

KonrponsHas padora
Brinonnenue
9K3aMEHAllMOHHBIX 331aHUI

OK 04. DddexTnBHO
B3aUMO/IeHiCTBOBATh U paboTaTh B
KOJUIEKTHBE M KOMaH e

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6

P2, Temn 2.1,2.2,2.3,2.4,2.51-0/c, 2.6

P 3, Temnr 3.1, 3.2, 3.3 [T-o/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 44, 4.5, 4.6, 4.7 TI-o/c,
48,49 4.10,4.11

P 5, Temnr 5.1, 5.2

P 6, Temsnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/C,
6.8, 6.9, 6.10 IT-o/c, 6.11

P7,Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7 II-
0/c,7.8,7.9,7.10 II-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

TecTupoBaHue

VYeTHbll onpoc
MaremaTu4ecKuid JUKTaHT
NunuBuayanbHast
caMoCTOsTeNIbHast paboTa
IIpencraBnenue
PE3YJIbTATOB MPAKTUIECKUX
pabor

KonTtponsHas pabora
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P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tems1 9.1,9.2,9.3,9.4,9.5

P 10, Tems 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P12, Tems: 12.1, 12.2,12.3, 12.4

P 13, Tems: 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c,
13.6

P 14, Tems 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c,
14.6

Bremonaenne
JK3aMEHAI[MOHHBIX 3aJaHui

OK 05. OcyiiecTBIsATh yCTHYIO U
MICEMEHHYI0 KOMMYHHKAIIUIO Ha
TOCY/IapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToMm
0COOEHHOCTEN COIMAIBHOTO U
KyJIBTYPHOTO KOHTEKCTa

P1,Temal.l,1.2,1.31I-0/c,1.4,15,1.6
P2 Temn 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temnr 3.1, 3.2, 3.3 [1-o/c, 3.4
P 4, Temnr 4.1, 4.2, 4.3, 44, 4.5, 4.6, 4.7 TI-o/c,
48,49 4.10,4.11

PS5, Temw 5.1,5.2
P1,Temal.1,1.2, 1.3 IT-0/c,1.4,15,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6
P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4
P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 TI-o/c,
48,49 4.10,4.11

PS5, Temrr 5.1, 5.2

P 6, Temn 6.1, 6.2, 6.3,6.4,6.5, 6.6, 6.7 I1-o/c,
6.8,6.9,6.10 IT-o/c, 6.11

P7,Temwr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 TI-
0/c,7.8,7.9,7.10 IT-o/c, 7.11,7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1,9.2,9.3,9.49.5

P 10, Tems 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3 IT-o/c, 11.4,11.5,
11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c,
13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c,
14.6P 9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Tems 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c,
13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c,

14.6

TectupoBanue

VYerHbll onpoc
MaremaTtuueckuil JUKTaHT
MunuBunyansHas
caMocCTosTeNTbHasE paboTa
IIpencraBnenue
PE3yJIbTaTOB MPAKTUYECKUX
pabot

KontponrHas pabora
Brmmonaenne
9K3aMEHAIIMOHHBIX 3aJaHUN

OK 06. [IposiBIIsATE TpaXkIaHCKO-
MIATPHOTUYECKYIO TIO3UIINIO,
JIEMOHCTPHPOBATH OCO3HAHHOE
MOBEJICHUE Ha OCHOBE
TPaIMIOHHBIX 00IIEYEeI0BEYECKUX
LIEHHOCTEH, B TOM YHCJIE C YUETOM
TapMOHHU3AINH MEKHAITMOHATBHBIX
1 MEXPEITUTHO3HBIX OTHOIICHNUH,
MIPUMEHSTH CTaHIAPTHI
AQHTHKOPPYMIIHOHHOTO TIOBEJCHNUS

P1,Temal.l, 12, 1.3 0-0/c, 1.4, 15 16

P 6, Tembi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 TT-o/c,
6.8, 6.9, 6.10 I-o/c, 6.11

P 7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 -
0/c,7.8,7.9, 7.10 TI-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P8, Temni 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T-o/c,

14.6

TecTupoBaHue

VYerHb onpoc
MareMaTudeckuii JUKTaHT
NunuBuayanbHast
caMoCTOsTeNbHast paboTa
IIpencraBnenue
PE3YJITATOB MPAKTUIECKUX
pabot

KonTtponsHas pabora
Brimoanenne
9K3aMCHAIIMOHHBIX 3aJJaHUN

OK 07. CopneiicTBOBaTh
COXPaHCHHIO OKPYIKAIOIICH CPebI,
pecypcocOepekeHUI0, IPHUMEHATh
3HaHUSA 00 U3MEHEHHUH KJIMMaTa,

P1,Temal.l,1.2,1.311-0/c,1.4,15,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.5 [T-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 TI-o/c,

TectupoBanue

VYeTHbli onpoc
MareMaTu4ecKkuii JUKTaHT
NunuBuayanpHas
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MIPHUHIUITBI OEPEKITUBOTO 4.8,4.9,4.10,4.11 CaMOCTOsTeIbHast paboTa
IPOM3BOACTBA, S3PHEKTHBHO P5, Tems 5.1, 5.2 IIpencrapieHne

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, PE3YIBTATOB MPAKTHYECKHX
6.8, 6.9, 6.10 IT-0/c, 6.11 60T

P7, Temsi 7.1,7.2,7.3,7.4,7.5,7.6,7.7 II- pa
0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,7.13, 7.14, Kontponbras pabora
7.15,7.16, 7.17 Brinmonaenue

P 8, Temn 8.1, 8.2, 8.3,8.4,8.5,8.6 9K3aMEHAIIMOHHBIX 33/1aHUN
P9, Temrr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5 [T-o/c,
13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 IT-o/c,

14.6

JIeHCTBOBATh B UPE3BbIUANHBIX
CUTYAITHIX

K 1.2. Ocymectmsate BbeiOop | P 1, Tema 1.3, 1.5, 1.6 YcTHBIH ompoc
TEXHONOrMH,  MHCTpyMeHTambHbIX | P 2, Temer 2.5, 2.6 WHauBugyanbHas

P3, Temni 3.3,3.4 caMocToATeNbHAs paboTa

CPEICTB M CPEICTB BBEIUYUCIUTECIHFHON
P 6, Temn! 6.10, 6.11

TEXHHKH DU OPTAHM3AIMH TIPOLeCCa | o7 ' 200 o0y IpencraBnenue
pa3paboTKm u HCCIIENIOBAHHS | p 1’1’ Temsr 11 3. 11 4, 11 6,117 PE3YIIBTATOB IIPAKTHIECKHX
00BEKTOB NpO(ECCHOHANBHOM | P 12, Tempr 12.1, 12.2, 12.3, 12.4 padot

JIEATENHHOCTH. BrinonHenue

3K3aMEHAIIMOHHBIX 3aJaHuN

Tect. Cucrema CTaHIAPTU3UPOBAHHBIX 3aJaHUM, ITO3BOJISIOMIAS ABTOMATHU3HPOBATH
MpoLEypY U3MEPEHHsS YPOBHSI 3HAHUN M YMEHUN 00y4aromierocs.
[IpumepHbIe TECTOBBIE 3aJaHUS
1. ®ynkuus F3x2+5x-7 Ha3bIBACTCS:
1. -nuHeiHas;
2. -TIOCTOSIHHAS;
3. -KBaJpaTU4Hasi;
4. -mpsmMas IpOTOPIHOHAIBHOCTb.
2. Eciu ist moGoro x u3 oonactu onpezeneHus GpyHknuu f(X) BRIMOTHACTCS yCIOBUE
f(-x)=f(X), TOo pyHKIMS HA3BIBACTCS:
3. -HedeTHas;
4. -derHas;
5. -mepuoauvecKas;
6. -MOHOTOHHas.
3. dynkys y=a" Ha3bIBACTCA:
1. -crencHHOM;
2. -TOKa3aTeLHOM;
3. -jorapuMUUecKoi;
4. -KBaJpaTUYHOM.
4. Paznen reomeTpun. B KOTOpoM M3ydaroTcst CBOMCTBa (pUTyp B MPOCTPAHCTBE HA3BIBACTCS:
1. -rutaHuMeTpus;
2. -CTepeoMeTpHus;
3. -aHaTUTHYECKasi TEOMETPHS;
4. -eBKJIMJI0OBA TEOMETPUS.
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7.4 OueHoYHbIE CPeCTBA VISl MPOBeeHHUsI MPOMEKYTOYHOM aTTecTalNu

7.4.1 Bonipocsl 1Ji MPOBeACHUS 3a4eTa

He npenycmotpen

7.4.2 Bonpochl 1Jis MPOBEAeHUS IK3aMeHa

© O N o o A~ w PP

N i = T e T i o =
O © 0w N o U A W N PP O

[{enbie 1 panMOHAIBHBIE YUCIIA.

[lepneniuKynspHBIE NPSIMBIE B IPOCTPAHCTBE.
Apudmernyeckuil KOpeHb HATYPAJTIbHOMN CTEIEHH.
[TapaynenbHble IpAMbIE, TEPIIEHIUKYISIPHBIE K IUIOCKOCTH.
CreneHb ¢ pallMOHAIBHBIM U JIEUCTBUTEIBHBIM IIOKA3aTEIEM.
[Ipu3Hak nepneHIuKyIIpHOCTH IPSIMOM U IUNIOCKOCTH.
CrenenHas (yHKIM, €€ CBOWCTBA U rpaduk.

Teopema o0 psAMOiA, NEPIEHIUKYIISIPHOM K INIOCKOCTH.

B3anmuO 00paTHBIe (DYHKITHH.

. PaccTosiHME OT TOYKM 0 TJIOCKOCTH.

. PaBHOCWIIBHBIE YpaBHEHUS U HEPABEHCTBA.

. Teopema o Tpex neprneHIuKyIsIpax.

. UppanmonanbsHble ypaBHEHUS.

. YTOJI MEXY NMPSAMOM U TIIOCKOCTBIO.

. Iloka3zaTenbHast QyHKIUS, €€ CBOMCTBA U TpaduK.
. JIByrpaHHbIi yroJ.

. Iloka3zaTenbHblE ypaBHEHUS.

. IIpru3Hak neprneHuKyaspHOCTH ABYX IUNIOCKOCTEH.
. ITokazaTenbHbIE HEPABEHCTBA.

. IIpsiMOyTONBbHBIN MapaieIenunes.

21.

CroiicTBa pyHKIIMH y = tg X U ee TpaduK.

7.4.3 IllpuMepsbl IK3aMeHALMOHHBIX 33124

27 & =0
1. Ympocrute: V 8a° -(2a+V a’ BE).

2. Borumcmuts: V129 * 0.027

1

3. Pemure ypaBHEHuUs: a)cos X =2; 6)"'*’3 tg x-1=0.
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1
4. Haiigure 3Ha4eHHe BoIpaxeHns: log354 + log3 2

&
5. VYmpocrturte: V125 |

6. Borumcnuts: 0,3%V 10%v6%y15 -0,1.

b
/. Haiinute 3Hauenue Boipaxenus: log21ié6 ,eciu log2 b=3.

8. Pemmte ypaBHEeHUs: a)sin x =1;0)tg x+3=0.

9. Vmpocrure: V27a«V3a3,

T 47
10. Beraucyus: v (—3)2 * 2V8 * 9
s 7
11. Hatigute 3HaueHue Boipakenus: log5 2 +logh7 .

12. Pemnre ypaBHEHHS: a)tg X =V3 ;0)2sin x-1=0.
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8.JOINOJIHUTEJBHOE OBECIIEYHEHUE JUCHUIIJIMHbI
IIpuioxkenne 1. KpaTrkuii KOHCIEKT JIEKIMOHHBIX 3aHATHH
JIEKIIMA Ne 32
Tema: KITACCUDUKAIINA CIYYAMHBIX COBBITUN. KITACCUYECKOE OIPEJIEJIE-
HUE BEPOSITHOCTU. CBOMCTBA BEPOIATHOCTU COBbITUS, HEHOCPEJICTBEH-
HBIN [IOJICYET BEPOSITHOCTU. ITPUMEPHL

Pe3ynbrar, Mcxoa HUCTBITaHHUS Ha3bIBaeTCsl COObITHEM. COOBITUSIMH SIBJSIIOTCS: BBINIAJICHUE
rep6a unu uu@psbl, MONaJAaHUE B 1Ie]Ib WIH IPOMaXx, MOSBICHUE TOTO WM MHOTO YHCJIa OYKOB
Ha OpOIIeHHON UrpanbHON KocTu. g 0603HaUEHUs COOBITUN UCTIOJIBb3YIOTCS O0JIbIINE OYKBBI
jJatuHCcKoro andasura: A, B, C u T.1.

Ecnu mpu KaXIoM HMCHOBITAHWHM, TPU KOTOPOM MPOUCXOAUT COOBITHE A, MPOUCXOAUT U
coOwiTHE B, TO TOBOpAT, UTO A BiledeT 3a cobolt cobbiTue B (BxoauT B B, siBisieTcss yacTHBIM
ciydaeM, BapuanTtoMm B) win B Brimodaer coObiTre A, u 0603HadaoT ACB.

JIBa cOOBITHSI Ha3BIBAIOTCS COBMECTHMBIMH, €CIIA TOSIBJICHHE OJHOTO U3 HUX HE MCKIIOYaeT
MOSIBJIGHUE JIPYTOTO B OJJTHOM M TOM >K€ UCIIBITAHUH.

2 coOBITHSI HA3BIBAIOTCS HECOBMECTHMBIMHU, €CJIU TOSBJICHHE OJHOTO M3 HUX MCKIIOYAET
MOSIBJICHHUE IPYTOTO B OJJHOM M TOM K€ UCIIBITAHUH.

HecoBmecTumocTh Oosiee 4eM IBYX COOBITHI B JaHHOM MCIBITAHUN O3HAYAET UX IOMAPHYIO
HECOBMECTHUMOCTb.

JIBa coObiTusi A 1 B Ha3pIBaroTCSi IPOTUBOMOJIOKHBIMHU, €CJIM B JaHHOM HCIBITAHUH OHU
HECOBMECTHUMBI W OJIHO M3 HHX 00s3aTenbHO Mpoucxoaut. CoObITHE, MPOTUBOIOIOKHOE
cobbITHIO A, 0603HaYal0T A .

CoOpiTHE Ha3BIBACTCS IOCTOBEpPHBIM (0003Hauaem (2), eciv B JAaHHOM HCIIBITAHUU OHO
SBJISIETCS. €IMHCTBEHHO BO3MOXKHBIM €r0 HCXOJOM, M HEBO3MOXHBIM, €CIH B JIaHHOM
UCIIBITAHUM OHO 3aBEIOMO HEe MOKeT Mpou3oiTh. CoObITHE HA3bIBAETCS HEBO3MOKHBIM
(o603Hauaem ), eciu B pe3yiIbTaTe UCIIBITAHUS OHO BOOOIIE HE MOKET IPOU30UTH.

CoObiTHe A Ha3bIBaeTCsl CIYYalHbIM, €CIIM OHO OOBEKTUBHO MOXET HACTYNUTh WIH HE
HaCTYIUTh B JAHHOM HCIIBITAHUH.

Anre0pa coObITHH.

Cymmoit cobbituit A u B nHaszwsiBaetcst coobitie C = A + B, cocTosiee B HaCTYIUIEHUU TIO
KpaiiHell Mepe 0IHOTO U3 coObITui A miu B.

AHAJIOTUYHO CYMMOW KOHEYHOT'O YHCIIa COOBITUH Aj, A,, ..., Ax Ha3bIBaeTCs COOBITHE A =
AtA, + ... + A, cocTosiIiee B HACTYIUICHUH XOTs OBl oJtHOTO M3 coObIThid Al, (1 =1, ..., K).

N3 onpenenenus cinenyer, uto A + B = B + A. ChopaBeanuBo TakKe U COYETATEIbHOE
cBoiicTBO. OnHako A + A = A (a He 2A).

[IpousBenenneM coObiTHii A u B HaspiBaeTcs coObitie C = AB, cocrosinee B TOM, YTO B
pe3yabTaTe UCIIBITAaHUS MPOU3OLUTH U COObITHE A, 1 coObITHE B.

AHAJOTMYHO TPOM3BEJACHUEM KOHEYHOro umciaa coobitmii Al, A2, .., AK Ha3bIBaeTcs
coobiTe A = A1A2...AK, cocrosiiee B TOM, 4TO B pe3yiabTaTe UCIBITAHUS TMPOHU3OILIN BCE
yKa3aHHBIE COOBITHSI.

N3 onpenenenus HenmocpeACTBEHHO cueayer, uro AB = BA. ChnpaBeminBbl Takxe
COYeTaTeNbHbIN U AUCTPUOYTHBHBIN 3aK0HBI. OHaKo AA = A (a He A?),

['oBOpSAT, 4TO COBOKYMHOCTH COOBITHI OOpa3yeT HOJHYIO TPYyNIy COOBITUH IS JaHHOTO
WCIIBITAHUS, €CTTU €r0 PE3yIbTATOM 00s3aTEIbHO CTAHOBUTCS XOTsI ObI OJTHO U3 HHX.

PaccMOTpUM TMOJHYIO TPYINY IOMAPHO HECOBMECTUMBIX COOBITHH Aj, A, .., An,
CB3aHHYID C HCKOTOPBIM UCHBITAaHHEM. [IpeAnmosioKuM, dYTO B O3TOM HCIBITAHUU
OCYILECTBIICHNE Kaxknoro u3 cobwertuii Al, (I = 1, 2, ..., K) paBHOBO3MOXXHO, T. €. YCJIOBHUS
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WCTIBITAHUS HE CO3JIAI0T MPEUMYIIECTB B IMOSBICHUN KAKOTO-JIMOO COOBITHS Tepea APYTHMH
BO3MOHBIMHU.

CobOpiTust Aj, A, ..., An, oOpa3zyrolue MOJHYI0 TPYHIy MONAapHO HECOBMECTHUMBIX M
PaBHOBO3MOJKHBIX COOBITHH, HA3bIBAIOT DJIEMEHTAPHBIMU COOBITUAMU ().

CoObiTue A Ha3pIBaeTCs OJArONPUATCTBYIOMIMM COOBITHIO B, ecnu HacTymieHue coopitus A
BJICUET 3a COOOU HACTyIIeHHue coObITHS B.

Kraccuueckoe ompeneneHue BeposTHOCTH. BepositTHocThio P(A) coObiTusi A Ha3zbiBaeTCs
OTHOIIIEHHE M/N YucIia 3JIEMEHTapHBIX COOBITHI, OJarOMPUATCTBYIOIINX COOBITHIO A, K YHCITY
BCEX DJIEMEHTApHBIX COOBITHH, T.€.

P(A) =m/n.
CBOVICTBA BEPOSITHOCTU COBBITUS:

1. BeposaTHOCTb TOCTOBEPHOTO cOOBITUS paBHa 1. JIeHCTBUTENBHO, IOCTOBEPHOMY COOBITHIO
JOJKHBI OJIarONPUSATCTBOBATEH BCE N 3JIEMEHTAPHBIX COOBITUH, T.€. M = N U, CIe0BaTEIbHO,
P(Q)=m/n=n/n=1.

2. BeposaTHOCTE HEBO3MOXKHOTO coObITUS paBHa 0. B camom jerne, HEBO3MOKHOMY COOBITHIO
HE MOKET OJIaroNpUSTCTBOBATh HU OJHO U3 dJIEMEHTApHBIX COOBITHH, T.e. M = 0, oTkyna: P(Q)
=m/n=0/n=0.

3. BeposATHOCTh cAy4yalHOTO COOBITHS €CTh MOJIOKHUTEIbHOE YHCI0, 3aKIOYEHHOE MEXAY
HyJIeM U enuHulied. JIeHCTBUTENbHO, CIydYallHOMY COOBITHIO OJaronpUsATCTBYET JUIIL YacTh
U3 00Iero uucia >JeMeHTapHbIX coObiThii. [loaToMy B 3TOM ciiyuae O<m<N u, 3HAYMT,
0<m/n<1. CnenoBatensro, 0<P(A)<Il. T.o., BEpOSITHOCTH JHOOOTO0 COOBITHS YIOBICTBOPSET
nBoiiHOMY HepaBeHCTBY: 0 < P(A) <.

3ameuanue. 13 onpenenenust BEpOSTHOCTU CIEAYET, UTO dJIEMEHTAPHbBIE COOBITUS SBIISIOTCS
PaBHOBEPOSATHBIMHU, T. €. 00JIaJAIOT OJTHOM U TOM 7K€ BEPOSTHOCTHIO.

CoObITHS, BEPOITHOCTH KOTOPBIX OYEHB MaJjibl (OJM3KHU K HYJIIO) WJIH OYEHb BEITUKH
(6MM3KM K eIUHUIE), HA3BIBAIOTCSI COOTBETCTBEHHO MPAKTUYECKU HEBO3MOKHBIMU WITH
MPAKTUYECKHU JIOCTOBEPHBIMU COOBITHSIMH.

CTATUCTUYECKOE ONMPEAEJIEHWUE BEPOATHOCTU COBBITUA U YCIIOBUA

Er'o IPUMEHUMOCTHU. [TPUMEP.

CTaTUCTUYECKOW BEPOSTHOCTBIO COOBITHS A HA3bIBa€TCs OTHOCUTEIbHAS YacTOTa (4aCTOCTh)
MOSIBJICHUSI 3TOTO COOBITHS B N MPOU3BEACHHBIX UCTIBITAHUSIX, T.€.

IS(A):w(A):%’

e P (A - cratuctuueckas Bep-Tb cobbTus A; W(A) - OTHOCUTENIBHAS YaCTOTa (4aCTOCTh)
COOBITHSA A; M - YUCJIO UCIBITAHUN, B KOTOPHIX TOSBUIOCH COOBITHE A; n - oO0lIee YHcio
HCTIBITAHUH.

B ornuune ot «martemaruuyeckoi» BeposTHOCTH P(A), paccMarpuBaemoil B KiIacCMYECKOM

ONpENENEHNH, CTaTHCTHUecKas Bep-Tb P (A)  gpngercs XapaKTepPUCTHKOW OIBITHOM,
skcnepuMeHTanbHoi. Ecnu P(A) ectp monst ciaydaeB, OnarompHsTCTBYIONIMX COOBITHIO A,
KOTOpas OIPENENAETCS HEMOCPEACTBEHHO, 0e3 Kakux-mu0o ucnbiranuii, To P (A) ecth momns
Tex DaKTHYeCKH MPOU3BEICHHBIX UCITBITAHUN, B KOTOPBIX COOBITHE A MOSBHIIOCH.

CTaTUCTHUYECKOE OIPE/ICIICHUE BeP-TH, KaK U TMOHATHS U METOJIBI TCOPUU BEPO-TCH B IIEJIOM,
MPUMEHUMBI HE K JIFOOBIM COOBITUSM C HEONPEIEICHHBIM HCXOJIOM, KOTOPHIE B YKHTECHUCKOU
MPAKTUKE CYHUTAIOTCS CIydalHBIMH, a TOJBKO K TEM U3 HHX, KOTOpble 00JaJ1aroT
ONpeAEIECHHBIMHA CBOHCTBAMH.

1) PaccmarpuBaembie coObITHS [11.0. HMCXOIaMU TOJIBKO TEX WCIBITAHWUN, KOTOpBIE M.0.
BOCIIPOM3BE/ICHBI HEOTPAHUUEHHOE YUCIIO Pa3 MPU OJTHOM M TOM K€ KOMILUIEKCE YCIIOBHIA.
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2) CoOwITHSI TOJDKHBI O0JaaTh TaK HA3bIBAEMOW CTATUCTHYECKOW YCTOWYMBOCTHIO, WIIH
YCTOMYUBOCTBHIO OTHOCUTEIBHBIX YaCTOT. DTO 03HAYAET, YTO B PA3JIMUHBIX CEPUSIX UCTIBITAHUN
OTHOCHUTEJIbHAS 4acTOTa (4aCTOCTh) COOBITHS M3MEHSETCS HE3HAYUTEIbHO (TEeM MEHbIIE, YeM
OOJIBIIIE YMCIIO HMCIBITaHMI), KOJIEOIACh OKOJIO IMOCTOSHHOTO umcia. OKa3ajaoch, 9TO ITHUM
MTOCTOSTHHBIM YHCJIOM SIBJISICTCS BEPOSTHOCTH COOBITHA. DaKT MPUOIMKEHHUS OTHOCHUTEILHOMN
JaCTOTHI, WM YaCTOCTHU, COOBITUS K €Tro Bep-TU MpHU [ ] Yucia UCIHBITAaHUN, CBOJSAIIUXCS K
CXeMe CJy4daeB, TMOJATBEPXKIAETCS MHOTOYUCICHHBIMH MAaCCOBBIMH  JKCIIEpUMEHTaMH,
MPOBOJMMBIMH Pa3HBIMU JIMIIAMH CO BPEMEH BOZHUKHOBEHUSI TEOPUU BEP-TEil.

3) Uwucrmo uCHBITaHUN, B pe3yJlbTaTe KOTOPBHIX IMOSBISICTCS COOBITHE A, JOHKHO OBITh
JOCTaTOYHO BEJUKO, MOO TOJBKO B 3TOM CIlydya€ MOXHO CUHUTaTh Bep-Th coObITHA P(A)
NpUOIMKEHHO PABHOW €€ OTHOCUTENBHOW YacToTe. Pe3roMupys, MOKHO CKa3aTbh, YTO TEOPUs
Bep-Tel M3ydaeT JIWIIb TaKhe COOBITHs, B OTHOIICHHH KOTOPHIX MMEET CMBICI HE TOJBKO
yTBEPKJICHHE 00 WX CIYy4allHOCTH, HO W BO3MOKHA OOBEKTHBHAs OIIEHKA OTHOCHUTEIHLHOMN
YacCTOTHI UX MOSIBIIEHUA. Tak, yTBEp:KJICHHUE, YTO IIPH BHITIOJHEHUH OTNPEIEICHHOTO KOMILIEKCa
YCIIOBHH S BEPOSTHOCTH COOBITHS = p, O3HAYaeT HE TOJBKO CIy4YalHOCTH COOBITHA A, HO U
OTpeIeTICHHYIO, IOCTATOYHO OJU3KYIO K P, JOJIO MOSBICHUN COOBITHS A TpH OOJBIIOM YHCIIE
WCIIBITAHUM; a 3HAYUT, BEIPAXKAET ONpPECICHHYI0 00bEKTUBHYIO (XOTS ¥ CBOCOOPA3HYIO) CBSI3h
MEXAYy KOMIUIEKCOM YCIIOBUHM S U cOObITHEM A (HE 3aBHUCSINYIO OT CYOBEKTUBHBIX CYXKJIEHUN
0 HaJMYUU 3TOU CBA3U TOT'O WJIM MHOTO juna). M gaxke mpocTo CylieCTBOBAaHUE BEPOSITHOCTH P
(korma camMoO 3HAYEHHE P HEM3BECTHO) COXPAHSET KAYeCTBEHHO CYTh JTOTO YTBEPXKICHHS,
BBIJICTICHHYIO KYPCHUBOM.

Jlerko mpoBepUTh, YTO CBOMCTBA BEP-TH, BHITEKAIOIIME M3 KJIACCUUYECKOTO OIpeeTICHHUS,
COXPAHSIOTCS U NMPU CTATUCTUUECKOM OIPE/ICICHUU BEPOSITHOCTH.
3ameuanue: 1) CraTtuctuyeckas Bep-b MOXKET ObITh HalJIeHa TOJBKO IOCJE MPOBEACHUS
OTBITOB, a ISl KJIACCHUYECKOW BEPOSITHOCTH OIBITHI HE HYXHBI. 2) Cratuctudeckas Bep-Thb
MOJTY4aeTCss Pa3UYHON IS Pa3HBIX CEPHH OMBITOB, OJHAKO TPH JIOCTATOYHO OOJBIIOM
KOJIMYECTBE OIBITOB MPAKTHYECKH IOCTOBEPHO, YTO CTATHCTUYECKas BEP-Th OYIET CKOJb
YTOAHO Majo OTJIMYATCS OT KJIACCUYECKOM Bep-TH (YCTOMUMBOCTh CTATUCTHUECKON BEP-TH).
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JIMCT

u3MeHeHu padoueil yueOHOI MporpamMmbl MO AUCHHUTIIIMHE

II1.01 MaremaTuka: ajaredpa, Hauajga MaTeMaTHYE€CKOr0 aHAJIN3a, TeOMeTPHUs

JloTo/IHEHNS ¥ U3MEHEHHUS, BHOCHMBIE B pa00uy0 NpOrpaMMy JTUCHHUIIINHBI

OcHOBaHUS BHECECHUS
JIOMOJIHEHUH U

Pasnen PII/I, B koTOpBII
BHOCSITCS U3MEHEHUS

ConeprkaHrie BHOCUMBIX
JIONIOJTHEHUM, U3MEHECHUM

U3MEHECHUIN

[Ipennoxenue HET HET
paboronarens

[Ipennoxenue HET HET
COCTaBUTEJIS IPOTPAMMBbI

[IpnoGperenue n.5. [lepeuens ocHoBHOW U | OOHOBJIEHHE CITUCKA

JUTEPATypbl, OOHOBJICHHE
MIEPEYHS U COMEPIKAHMS
OBbC u 6a3 maHHbBIX

JIOTIOJTHUTEIILHON ydueOHOMI
JUTEPaTyphl, HEOOXOTUMOI
IS OCBOCHUS TUCIUATLINHEI

pPEKOMEHyeMO TIuTepaTyphl

CocraBuTeb: IIpCIio4aBaTclib

IIOAIIHUCH

C.A. Pamuenko

YTBepxkeH Ha 3acelaHuH MPEIMETHO-IIUKIOBOM KOMUCCUU (DU3UKO-MATEMaTHIECKUX U

CIICOUaJIbHBIX JUCHUILIINH CIICIHUAJIbHOCTH KOMHBIOTepHBIe CCTU

npoTokoa Ne 1 ot «29» mas 2017 1.

[Ipencenarens npeIMETHO-IIUKIOBOM KOMUCCUU (DU3UKO-MATEMAaTUIECKUX U

CIICOUAJIbHBIX JUCHUIIIINH CIICIHAJIbHOCTH KOMHBIOTepHBIe CCTU

Havanpank YMO dunnana

A.b. umkuna
«29» mas 2018 .

A.C. JIleMueHKO

3aBeayronias OMOIMOTEKOM Purana

«30» mas 2018 1.

M.B. ®ydanbko

Hauvansnuk UBL] (mporpammHo-uH(pOpMaliioHHOE
oOecrieueHre 00pa3oBaTeIbHON TPOrPAMMBbI)

«30» masg 2018 1.

B.A. TkaueHko
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PEIIEH3MA

Ha pabouyro iporpammy ydebuol mucnumuasl Y /(.01 Matematrka
ms criermanbsHocTH 09.02.06 CeTeBoe M CHCTEMHOE aIMHHHUCTPHPOBAHIE

PaGouast mporpamma ydebHod mucrummuael ¥Y/(.01 MaremaTtika COOTBETCTBYET
TpebosarmsaM OI'OC cpesHero o0IIEro o0pa3oBaHus, NPEIbIBIIEMBIX K CTPYKTYpE,
COINEpXKAHMIO U PE3yNBTAaTaM OCBOCHHS y4eOHOM IHCIMIUIMHEL VII1.01 «MaremaTuka,
npuMepHO#l paboueil mporpammsl 06e0GpasoBaTeIbHON AUCIAILIHHEL «MarteMaTuKa»
U1 IpodecCHOHATBHBIX 00pa3oBaTelbHBIX OpraHu3alui, YyTBEPKIEHHON Ha 3acelaHuH
CoBera IO OLEHKE CONEP)KAHHS M KadecTBa IPHMEPHBIX pabouMx IpOrpamm
001m1e00pa30BaTENLHOTO U COIMAIbHOrO-TYMaHHTAapHOINO  IHKIOB  CPEIHETO
npodeccronanssoro obpasosanms  (mpotoxon Neld ot 30 Hostops 202271.),
demepanbHOMY — TOCYZapCTBEHHOMY — O0Opa3soBaTeNBHOMY  CTaHIApTy — CPCAHEro
npohecCHOHATTBHOTO 00pa30BaHusl 1O CIELHATbHOCTH 09.02.06 CeteBoe U CHCTEMHOE
AJMAHUCTPUPOBAHKE  (TEXHONOTMYECKHH  NPOQuIB),  YTBEPIKIEHHOIO  MPHKA30M
MuHuicTepcTBa 00pasoBanys 1 Hayku Poccuiickoit Oeziepauii OT «09» mexabps 2016 r.
No 1548, (sapermcTpupoBad B MuHuHCTepcTBe rocTHIMA Poccnu 26.12.2016 r. per. Ne
44978).

B pabouyro mporpamMMy y4eOHOM IMCIMIUIMHBI BKITFOYEHB Pasielbl «[Tactiopt
pabodell TporpaMMsl y4eOHOM IUCHMIUIAHBD), «CIPyKTypa M COIepKaHHe yueOHOU
IMCIMIUIHEED, «OOpa3oBaTe/ibHbIe TEXHOJIOTHH», «YCIOBHSA pealu3alii IPOTrpaMMEl
yaeOHoM aucHuIUIHHbD, «[lepedeHb OCHOBHBIX M JIOMOIHUTENBHBIX UHGOPMAIIMOHHBIX
MCTOYHHKOB, HEOOXOJWMBIX  JUIi ~ OCBOGHHS  JMCIMILIMHBD,  «MeToaudeckue
peKOMeHaLkU 00yJaloIMMCs [0 OCBOSHHIO JMCITUILTHHED), «O11eHOYHEBIE CPEACTBA UL
KOHTPOJISI YCTIEBAEMOCTHY U «JOMONHUTENBHOE 00eCTIeYeHHE TUCIIUILIAHEDY.

CTpykTypa ¢ cofepkagme pabodedl MpOrpaMMbl —COOTBETCTBYIOT — LE/IM
obpazoareinpHoit mporpammel CIIO mo crennanbHOCTH 09.02.06 «CeTeBoe U CHCTEMHO®
aIMUHUCTPUpOBaHKe» U Oymyieil IpodeCCHOHAIBHON NEATEIIPHOCTH CTYICHTA.

O6bemM pabodueli mporpaMMbl ydeOHOM MUCIMIUIMHBI TOJHOCTBIO COOTBETCTBYET
yueOHOMy I[UTaHy MOJATOTOBKM I10 IAHHOHM CHIELUaIbHOCTH. B mporpamme HeTKO
copMyTMpOBaHEL IIeTH 00y4YeHus, a Taxke IPOrHO3UPYEMBIe Pe3yIIbTaThI o0y4yeHHs 110
JTACTIUITINHE.

Ha OCHOBaHHM IIPOBEIEHHON OSKCIEPTH3a MOXXHO CIeaTh 3aK/IOHUCHHe, HTO
pabodas Imporpamma yuyebrot mucnumueel Y/1.01 MaTteMaTiKa MO CHEeHAIBHOCTH
09.02.06 «CeTeBoe ¥ CHCTEMHOE aIMHHHCTPMPOBAHHE» COOTBETCTBYET TPeOOBaHHAM
cTaHmapra, NpodecCHOHAIbHBIM TpeOOBAaHUAM, a TaKkKe COBPEMCHHBIM TpeOOBaHUAM

pBIHKA TPYyZa.

Hupexrop MBOY OOII Ne 31 nmenu e
ronHOro Kagsanepa opaexa Cnassl B.JL Xparko
cTaHuLbl [IeTPOBCKOH MyHHIIMIIATBHOTO
obpazoBanyus CIaBsHCKHM parnoOH

« » 20 1.

B.B. Bacunresn



PELIEH3US

Ha pabo4yIo porpamMMy y4eGHOM mucmmraas: YI1.01 MaTeMaruka
A crienuanpHocTH 09.02.06 CeTeBoe U crcTeMHOE aIMHHHCTPUPOBAHHE

Pabowas mporpamma yue6uoit mucmummumer VJ[.01 Maremaruka COOTBETCTBYET
TpeboBanmam OI'OC cpexrero obmero o6pazoBanms, NPEABSIBISIEMBIX K CTPYKTYpe,
CONCPXAHHUIO M pe3ysbTaTaM OCBOCHHA y4eOHO# muctumimesl Y J[.01 «MaremMartukay,
IPAMEPHOH paboyeli mporpaMMsl 0011e06pa30BaATENBHOM MUCIUILIMEEL «MaTeMaTHKa
I IPO(ECCHOHATBHEIX 06Pa30BaTeNbHEIX OPraHU3AlMH, YTBED)KICHHON Ha 3acelaHuH
CoBeTa 10 OLEHKE CONepKaHUS W KauecTBa IIPUMEPHBIX paboyux MporpamMm
00I1e06pasoBaTelbHOO M COLMANBHOTO-IyMAaHHTAPHOIO IHKIOB  CpemHEro
npogeccHoHabHOTO  06pasoBanus  (mpotokon Neld ot 30 HostOps 2022r1.), u
(beneparbHOMY  TOCYIApCTBEHHOMY 00pa3oBaTeIbHOMY  CTAHAAPTY  CPEIHEro
IIPO(pECCHOHANBHOTO 06pa3oBanus 1o crenuansHoctd 09.02.06 CeTeBoe W CHCTEMHOE
aJAMUHUCTPUPOBAHHE  (TEXHOJOTMYECKMH  mpoQWis),  yTBEPIIEHHOTO IIPUKa30M
Munucrepersa obpaszosanus i Hayku Poccuiickoit ®enepammn o1 «09» nekabps 2016 r.
Ne 1548, (zapermcrpupoBar B MunucreperBe roctuimn Poccnu 26.12.2016 . per. Ne
44978).

B pabouyro mporpammy yueGHON NUCHHIUIHHEI BKIIOYEHE pasmensl «Ilacmopt
paboueil mporpamMmbl y4eGHOH AMCLMIMHED, «CTpyKTypa W comepxaHue y4deOHOMN
MUCHUITHHED, «O6pasoBaTeNbHEIE TEXHONOTHH», «YCIOBHS pealH3aliu IPOTPaMMEI
y4eOHOH IMMCIHMILIHHED, «[lepedeHh OCHOBHBIX ¥ JOIMONHHUTEIBHBIX HHPOPMAITHOHHBIX
HCTOYHMKOB,  HEOOXONMMBIX  [UII  OCBOEHHSl  JMCIMIUIMHEDY,  «MeToqudecKie
PEKOMEH/IALMH 00YYarOLMCS 110 OCBOSHHMIO IUCIUINIMHEDY, «OIeHOTHbIE CPeCTBa I
KOHTPOJIS yCIIeBaeMOCTH» U «J{ONOIHUTENpHOE 00ecIeYeHNe TUCITHILTHHED).

Ctpyktypa u comepxamue paboueif mporpamMMel COOTBETCTBYIOT  LIEJISIM
obpazosarensHO# mporpammer CITO no crenuansroct 09.02.06 «CeTeBoe U CHCTEMHOE
aIMHHUCTPUPOBAHHUE» U OyyIel mpodeccHOHaNBHON AeSITENBHOCTH CTYIEeHTA.

O6GbeM pabodell mporpamMmbl y4eOHON IUCIUILIHHBI MOIHOCTHIO COOTBETCTBYET
y4eOHOMY IUIaHy TMOATOTOBKM IO JAHHOM CHENWANbHOCTH. B Iporpamme 4YeTko
COPMyIUPOBAHEI Te/IH O0YYCHHs, & TAKXKe MPOTHOUPYEMEIE Pe3yIIbTATEL 00ydeHus 1o
JUCITUTLIHHE,

Ha ocHOBaHMM TIpOBEIEHHON OKCIEPTH3a MOXHO CHENaTh 3aKIIOYEHHE, UTO
pabouas mporpamMa y4eGHOW muciumiueel YJ[.01 MaTemaTuka MO CIEMATBHOCTH
09.02.06 «CeTeBoe W cHCTeMHOE aIMUHHCTPUPOBAHME» COOTBETCTBYET TpeboBaHUsIM
CTaHNapTa, NPO(PECCHOHANLHBIM TpeGOBAHUAM, a TAKKe COBPEMEHHBIM TpeGOBaHWAM
pBIHKa TpyAa.

IIpodeccop kadeapsl MaTeMaTHKY,

HH(POPMATHKH, ECTECTBEHHOHAYYHBIX U/

U O0IIETeXHUYECKUX JUCIIMILIINHE, Mi 01%/&

JOKTOp TEXHHUYECKHX HayK, Ipodeccop N

«o» 200 1= A.A. Macmak
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