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1. O0mas xapakrepucTuka padoydeil mporpaMmmbl 001e00pa3oBaTeJIbHOM
AUCHUIIMHBI «MaTeMaTHuKa
1.1. O6sn1acTb npuMeHeHus1 padoyeil MPOrpaMmbl
O61meo6pazoBaTenbHas JTUCIUTUTHA «Marematuka SIBIICTCS
o0s3aTeNIbHOW  YacThio  0OIIe00pa30BaTENbHOTO  IIMKIA  00pa30oBaTeIbHOM
nporpammsel B cooTBeTcTBUU ¢ DI'OC mno cnenuansHoct 21.02.10. T'eostorus u
pa3BeaKa He(PTAHBIX M Ia30BbIX MECTOPOKIACHUHA.

1.2. IIe.]'IH H INIAHUPYEMbIC PE3YJIbTAaThl OCBOCHUA NUCIHTUIITUHBI:

1.2.1. leab AUCUMILIHHBI

Coneprxanue IPOrpaMMBbl o01reo0pazoBaTenbHON T CHUTUTUHBI
«MareMaTuka» HampaBJICHO Ha JIOCTHKEHHE pe3yJbTaTOB €€ W3YyYCHUS B
cootBercTBUM ¢ TpeboBanusiMu PI'OC COO c yuerom mnpodeccruoHaIbHOM
HarnpasiieHHocTH ®I'OC CIIO.

1.2.2. Ilnanupyemble pe3yabTaThbl OCBOeHHs  001Ie00pa3oBaTeIbLHOM
aucuIIMHLI B c0oTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHHne AUCUUILIMHA uMeeT npu popmupoBanuu U pazButuu OK u
[TK



O01mue KOMIETEeHI MU

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

JAucnunimHapHbie

OK 01. BriGupath criocoObt
peLeHus 3a1a4
podeccnoHaTbEHOMI

e TeIbHOCTH
[IPUMEHUTEIBHO

K pa3IHMYHBIM KOHTEKCTaM

O01mue
- TOTOBHOCTH K TPYyIy, OCO3HAHHE IICHHOCTH
MacTepCcTBa, TPYIOII00UE;
- TOTOBHOCTbH K AKTUBHOU ACATCIIbHOCTHU

TEXHOJIOTUYECKON M COLMAIIBHON HAIpPaBICHHOCTH,

CIIOCOOHOCTh ~ MHHUIIMMPOBATh, IUJIAHUPOBATH U
CaMOCTOSITENTLHO BBITIOJIHATH TAKYIO 1€ATEIbHOCTB;
pa3IMYHBIM chepam

ACATCIIbHOCTH,0BJIaICHUC

- UHTEpEC K
podecCHOHATLHON
VHUBEPCATbHBIMA  YYCOHBIMH  ITO3HABATEIHHBIMU
NICHCTBUSAMMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

(dhopmMynHpOBaTH u
AKTyaJIM3UpOBaTh NPOOJIEMy, paccMaTpuBaTh €€

- CaMOCTOSATCIIbHO

BCECTOPOHHE;
- YCTaHABIIMBAaTh CYILIECTBEHHBIM MPHU3HAK WM
OCHOBaHUSl JUIA CpaBHEHUS, KilacCU(PUKAIMN H
000OIICHHUS;

- ONpeneNATh e JACSITeILHOCTH, 3a]aBaTh
napaMeTpLI nu KpI/ITepI/II/I UX JOCTHUXKCHUS,

- BBISABJISATH 3aKOHOMepHOCTI/I 158 HpOTI/IBOpCLII/ISI B
[paccMaTpuBaeMbIX SBICHUSX;

- BHOCUTh KOPPEKTUBHI B JACSITENHLHOCTh, OIICHUBATH
COOTBETCTBHE PE3yJIbTaTOB OIICHHUBATh

[PUCKU IMOCJIEICTBUI JACATCIIBHOCTH,

LCIIM,

- pa3BUBaTh KPEATHMBHOE MBIIUICHUE MPU PEIICHUH
PKU3HEHHBIX TIPOOIIEM
0) 0a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBUS:

- BJIQJEThb METOJAMHU JO0Ka3aTeJIbCTB, AJITOPUTMAMH pEIICHUS
Bagad; yMeHue (OpPMyIUpOBaTH OMpEeTICHHS,
TEOPEMBI,

dKCHUOMBI H

INPHUMCHATH Hux, MMPpOBOAUTH J0Ka3aTCIbHBIC

[PACCYXXACHUA B XOA€ PCIICHUSA 3a/1a4,
- YMCTHb OIICPpHUPOBATH IOHATHUAMHU: CTCIICHbL YHCIIA, JIOFapI/I(l)M

UUCIa; YMEHUE  BBINOJHATH  BBIUMCIEHUE  3HAYEHUH U
MpeoOpa3oBaHusl BBIPAXKEHUH CO CTEMEeHsSMH M Jorapudmamu,
npeoOpazoBaHus APOOHO-PAMOHAIBHBIX BBIPAXKCHHI;

- YMETb OIIEpUPOBAThH HNOHSTUSMU: palnoHasbHbIE,
M ppalMOHAIIbHBIE, 1O0Ka3aTelbHbIE, CTEIICHHBIE,
lorapuMuUeckue, - TPUTOHOMETPUYECKHWE  ypaBHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

- yMeThb OMNEpUpOBaThb NOHATUSIMU: (QYHKIHUS, HEMpepbIBHAS
(GyHKLIMSA, TPOU3BOJAHAs, IepBOOOpa3Has,  OIpeesICHHBbIH
VMHTETpaJl; yMETh HAaxXOAWTh IPOU3BOJHBIE  DIIEMEHTapHBIX

(YyHKLIMH, UCIONB3Ysl CIpPAaBOYHBbIE MaTepHajbl; UCCIEAOBaTh B
[POCTEHIINX CiaydasX (YHKIMM Ha MOHOTOHHOCTb, HAXOIUTh
HauOOJbIINE W HaMMEHbIIME 3HA4eHUs (YHKUUN; CTPOUTH

rpagykd ~ MHOTOWIEHOB  C  KCIIOJIb30BaHUEM

MAaTCMAaTHUYCCKOIro aHalii3a,

anmapara
OPUMEHATh TPOU3BOJIHYIO
pemars

OPUCHTHPOBAHHBLIC 3aJla4yd Ha HauOOJbIINE W HAWNMCHBIINE

npy|

pellleHMH  33Jad  Ha  JIBXKCHHME; HPaKTUKO-
BHAYEeHHUs, Ha HAXOXKJCHHUE MYTH, CKOPOCTU M YCKOPEHHUS;

- YMEeTh OIEpPHpPOBATh MOHATHSAMHU: palMoOHaIbHas (YHKIHA,
MoKazareabHast ¢byHKIHA, byHKIWHS,

morapumuueckas (QyHKIMS, TPUTOHOMETpUUYECKHE (YHKIUH,

CTCIICHHAaA

oOpaTHble (QYHKIMH; YMEHUE CTPOUTh TpapuKd H3YYEHHBIX

- BJIQJICTh HaBBIKAMH y4eOHO-HCCIIEOBATEIHCKON U

(yHKIMH, KMCIOJB30BaTh rpapuKy MpPU U3YyYEHUH IPOLIECCOB U




HpOCKTHOﬁ ACATCIBHOCTH, HABBIKAMH Pa3pCHICHUSA
pooem;

- BBIABJIATH MNPHUYHMHHO-CJICACTBCHHBIC CBA3U U
AKTYaJIMU3UPOBATh 3aJa4dy, BBIABUI'daTb THIIOTC3Yy C€C
pelieHus, HAXO/IUTh

JI0Ka3aTCJIbCTBA

apryMeHTbI
CBOUX YTBEPKICHHUIA,
apaMeTpbl U KPUTEPUU PELICHHUS,;

JJI5A
3aJaBaTh
- AaHaJIU3UPOBATh IIOJYYCHHBIC B XOAC PCHICHUSA
3ada4n pPE3yJbTaThbl, KPUTUUYCCKH OLCHHUBATL UX|

JNOCTOBCPHOCTb, IPOrHO3MPOBATH HU3MCHCHUC B
HOBBIX YCJIOBUSX;
-- YMCTb IICPCHOCUTL 3HAHHA B IIO3HABATCIBHYIO U

IIPAKTUYCCKYHO obnactu KHU3HCOACATCIIbHOCTH,

- yMEThb MHTETpPUpPOBaTh 3HAHUS U3 PAa3HbBIX|
[MpeAMETHBIX 00JIaCTeH;
- BBIJBUTATh HOBEIE HJIew, MpeJIaraTh,

OPHUTMHAJIBHBIC IMTOAXOJAbI U PCUHICHUS,

1 CITOCOOHOCTH ux UCIIOJIB30BAHUS B

[T03HABATEIILHOW U COLUAIBHON IPAKTUKE

3aBUCUMOCTEH, MpH pelICHHH 3aJad U3 JPyruxX YyueOHbIX
MPEeIMETOB U 337a4 U3 PEalbHOH JKU3HHU; BhIpaXaTh (HOpMyIaMu
3aBUCUMOCTH MEXIY BEIINYNHAMU;

- YMETh pellaTh TEKCTOBbIE 33Jaud Pa3HbIX TUIIOB (B TOM UHUCIIE
Ha IPOLIEHTHI, TOJU U YacTH, Ha JBM)KEHHUE, paboTy, CTOUMOCTh
TOBapOB M YCIYI, HAJIOTW, 3aJadd U3 00JacTh YIpPaBICHMS
IIMYHBIMUA U CEMEHHBIMM (MHAHCAMM); COCTaBJISATbh BBIPaKEHUS,
YPaBHEHMsI, HEPAaBEHCTBA M MX CHCTEMBI IO YCIOBHIO 3aJauH,
MCCIIEOBATD IOJIy4E€HHOE peuieHue 51 OLICHUBATh
[IPaBJON000HOCTD PE3YJIbTaTOB;

- YMEThb OIEPHPOBATH TMOHSATHIMHU: CpeIHee apu(METHUECKOE,
MeaMaHa, HauOoJibllee W HaWMEHbLIEe 3HAueHus, pasMax,
ncriepcus, CTaHJapTHOE OTKJIOHEHUE YMCIIOBOrO Habopa; yMeTh
M3BJIEKaTh, UHTEPIPETUPOBATh MH(POPMALUIO, IPEACTABICHHYIO B
rabauiax, Ha JuarpaMmmax, rpa@ukax, oTpakarollyl0 CBOMCTBa
[peasIbHBIX MPOLIECCOB U SIBJIICHUI; MPEACTaBIATh HH(OPMALIHIO C
[MOMOLIBI0 TAONMI M JMarpaMM; MCCIENI0BaTh CTATHCTUYECKHE
TaHHBIC, B TOM YHUCJIE C IPUMEHEHHEM IpapUuyecKUX METOA0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETh OIIEpUPOBATH MTOHATUAMM: CIIy4alHBIN OIBIT U CIy4allHOE
COOBITHE, BEPOATHOCTh CIIy4aifHOI'O COOBITHS; YMEHUE BBIYUCIIATH|
BEPOSITHOCTb C  HCIOJb30BaHUEM  TIpaUyuecKux
NPUMEHATh (POPMYJIBI CIOXKEHHS U YMHOXKEHHUS BEPOSTHOCTEH,
KOMOUHATOpHbIe (akThl W (OpMYJIBl TpPU PELICHUH 337ay;
OLIEHUBATh BEPOSITHOCTU pEaJbHBIX COOBITHI; 3HAKOMCTBO CO

CITy4ailHBIMU

METO/IOB;

BCJIMUYMHAMMU, YMCHHC

OOJIBIIINX

MPUBOAUTH  IIPUMEPHI

MMPOABJICHUA  3aKOHa quceil B  IPUPOJHBIX U

OOIIECTBEHHBIX SIBJICHUIX;
- YMETh OIEPUPOBATH MOHITHSIMH: TOYKA, MPsAMasi, TUIOCKOCTD,

IIPOCTPAHCTBO, I[ByrpaHHLIfI yroji, CKpCIruBarOMIUCCA IIPSAMBIC,

6



MapajuIeIbHOCTh U TIEPIICHIUKYISIPHOCTh MPSIMBIX H IJIOCKOCTEH,
YTOJT MEKY MPSMBIMHE, YTOJ MEXKIY MPSMOU U TIOCKOCTBIO, yToJl
MEXTYy IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JO IIOCKOCTH,
[PACCTOSIHUE MEXIY MPSMBIMH, PACCTOSTHUE MEXKIY TUIOCKOCTSIMU;
YMEHHE HMCIIOJIb30BaTh MPU PEIICHUH 3a71a4 U3ydeHHbIC (AKTHI U
TeOpeMbl TUIAHUMETPHUH;, YMEHHE OICHUBATh Pa3Mepbl 0OBEKTOB
OKPYKaFoIIero Mupa,

- YMEThb OINEPUPOBATh MOHATHAMH: MHOTOTPAHHUK, CCUYCHHE
MHOTOTPaHHHKA, KyO, NapajulelienuIel, Mpu3Ma, [HpaMUaa,
(durypa u MoBEpXHOCTh BpAIICHHUS, IIWIMHIP, KOHYC, IIap, cdepa,
cedeHUss (UTYpHl BpaAIIEHUsS, IUIOCKOCTh, Kacaromascs chepsl,
[VUTHH]IPA, KOHYCa, TUIOIIAb TOBEPXHOCTH MHUPAMHUIBI, IPU3MEI,
KOHyca, UWIMHIpa, IUomags  chepsl, o0beM  Kyoda,
NPSMOYTOJIBHOTO — TMapajuleiienuIie/ia, [HPaMHIbI,  [PU3MBI,
[MJIMHIpa, KOHYCA, Iapa; yMEHUEe U300pakaTh MHOTOTPAHHUKH U]
[MOBEPXHOCTH BpAIllEHHs, MX CEYCHUS OT PYKH, C IOMOIIBIO
YEPTEKHBIX WHCTPYMEHTOB W DJICKTPOHHBIX CPEJCTB; YMEHUE
[pacrio3HaBaTh ~ CHMMETPHIO B TIPOCTPAHCTRBE; YMCHHE
[pacrio3HaBaTh MPaBUIHLHBIC MHOTOTPAHHHKH;

- YMETh ONEPHUPOBATH MOHATHSAMH: JBIDKEHUE B IMPOCTPAHCTBE,
no100HbIE (DUTYPBI B MPOCTPAHCTBE; HCIOJIH30BaTh OTHOIICHHE
MUIOIIa/Ied TMOBEPXHOCTE W 00BEMOB MOMOOHBIX GUTYP MPH
[PEIICHNUH 3a]1aY;

- YMETh BBIYUCISTh T€OMETPHUYECKHE BETUYHMHBI (JJIMHA, YTOJI,
1011216, 00BEM, TIOIIAh TTOBEPXHOCTH ), UCTIONB3YS U3yUEHHBIC
(hOpMYITBI U METOJIBI;

- YMETh ONEPUPOBATh TOHATHUSMHU: TPSIMOYTOJIbHAS CHCTEMa
KOOpPJIMHAT, KOOPJAMHATHI TOYKH, BEKTOp, KOOPJIMHATHI BEKTOPA,
CKaJsIpHOE TMPOM3BEACHUE, YTOJI MEXKIy BEKTOpaMH, CyMMa

BCKTOPOB, IIPOMU3BCACHUC BCKTOPAa HaA 4YHCJIO;, HAXOAUTH C

7



[MOMOIIBI0 U3yYEHHBIX (POPMYIT KOOPIUHATHI CEPEAMHBI OTPE3Ka,
[pacCTOsTHUE MEXAY ABYMS TOUKAMU;

- YMETh BBIOUpATh MOAXOISAIINI U3YICHHBINH METOJ JJIsl PEIICHUS
Bajauu, pacrno3HaBaTh MaTEeMaTUYECKUE (hakThI u
MaTeMaTUYeCKUe MOJEIM B MPHUPOAHBIX M  OOIIECTBEHHBIX
SIBJIGHUSIX, B HCKYCCTBE; yMEHHE NPUBOJAUTH IPUMEPHI]
MaTeMaTUYECKUX  OTKPBITUH  POCCHUHCKOM W MHUPOBOI]
MaTeMaTUYeCKO HayKH.

- YMEThb OIEPHUPOBATH TMOHATUSMU: OINpEACICHUEe, aKCUOMa,
reopema, CIEeACTBUE, CBOMCTBO, IMPHU3HAK, JI0KA3aTEIbCTBO,
[PAaBHOCHJIbHBIC  (OPMYJIHPOBKH;,  yMeHHE  (HOPMYIHpPOBATH
00paTHOE ¥ TMPOTUBOIOJIOKHOE YTBEPXKIEHUE, TPUBOJIUTH
[IPUMEPBI u KOHTPIIPUMEDBI, UCIIOJIb30BATh METO/|
MaTeMaTUYeCKO  WHAYKLUWW;  TMPOBOAUTH  JOKa3aTelbHbIC
[pacCyXJeHHsI TpPH pEIIeHUH 3a7ad, OLEHUBATh JIOTUYECKYIO
MPAaBHJILHOCTh PACCYXICHU;

- YMETh ONEPHUPOBATH MOHATHIMHU: MHOXECTBO, MOJAMHOKECTBO,
OTIepalliy HaJl MHOXKECTBAMH, YMEHHE HCIOJIb30BaTh TEOPETHUKO-
MHOYXECTBEHHBIN amnmapar JIJisi OMUCAaHUs PEaIbHBIX MPOIIECCOB U
SIBJICHUH TIPU PEIICHHUH 3a]a4, B TOM YHCJIE U3 JIPYTUX y4eOHBIX
[PEIMETOB;

- YMETh ONEepUPOBATH MOHATHIAMHU: Tpad, CBA3HBIN rpad, IepeBo,
[IUKJI, Tpad Ha MIIOCKOCTH; YMEHHE 3a7]aBaTh U OMUCHIBATH rpadbl
[Pa3TUYHBIMU CIIOCOOAMH; HCIIONB30BaTh Tpadbl MPH pElICHUU
Bajay;

- yMeTh CBOOOJIHO OIEPUPOBATh TIOHATHSMHU: COUYETaHUE,
[epecTaHOBKA, YHCIIO COYETAaHWH, YMCIO TEPECTAaHOBOK; OMHOM
HproToHa; ymMeHHWE TPUMEHATh KOMOWHATOpHBIE (aKThl U
[pACCYKJICHHUSI IJIs1 PEIICHHMS 3a71aY,

-YMCTb OIICpUPOBATH TOHATUAMU: HATYPAJIbHOC YUCIO, LCJI0C

8




YUCIO0, OCTaTOK 10  MOAYJI0,  PAallMOHAIBHOE  YHUCIIO,
MppalMoHAIbHOE YHCIO, MHOXECTBa HATypalbHBIX, LEJbIX,
[pallMOHANBHBIX, JIEHCTBUTEIBHBIX YHCEN, YMEHHE HCIOIb30BaTh
MpPU3HAKK ~JCTUMOCTH, HAWUMEHBIIUN OO JETUTeNnh U
HalMeHbllee olllee KpaTHOe, alropuT™M EBKinaa npu perieHuy
3aay; 3HAKOMCTBO C PA3IMYHBIMU IMO3ULIHOHHBIMH CHCTEMaMH
CUHCIICHUS;

- YMETb CBOOOJHO ONEpUPOBATh MOHATUAMU: CTENEHb C LIEJIbIM|
Mokas3arejgeM, KOpEHb HaTypalbHOM CTENEeHH, CTeNeHb C
[pallMOHAIBHBIM ~ [TOKA3aTeJieM, CTENeHb C JICHCTBHUTEIBHBIM
(BEIIECTBEHHBIM)  IIOKa3zarejeM, JiorapuM ducia, CHHYC,
KOCHHYC U TAHT€HC TIPOU3BOJIBHOTO YHCIIA;

- YMETb OIIEPUPOBATh MOHATUSMHU: TOXIECTBO, TOXKAECTBEHHOE
npeoOpa3oBaHUe, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YpaBHEHUH
1 HEpPAaBEHCTB, PABHOCWIBHOCTb YPaBHEHHUI, HEPaBEHCTB U
CHCTEM, palMOHaJbHbIe, WPpPALUOHANbHbIE, I10Ka3aTeNbHbIE,
CTETIEHHBIE, norapupMHIECcKue, TPUTOHOMETPHUYECKHE
YpaBHEHHsI, HEPABEHCTBA M CUCTEMBI, YMEHHE PelIaTh YpaBHEHHUS,
HEpaBEHCTBA W CHCTEMBI C TIOMOIIBIO DPA3JIUYHBIX IPUEMOB;
[peIIaTh YpaBHEHUS, HEPABEHCTBA U CHCTEMBI C TapaMeTpPOM;
[PUMEHATh YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIsSl pelleHus]
MaTeMaTHYECKUX 3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 001acTeil HayKu U
[peabHOM YKU3HU;

-yMeTb CBOOOJHO ONEpUpPOBaTh MOHATUAMH: rpaduk (QyHKIHH,
oOpaTHast GyHKUUS, KOMIIO3UIMS (QYHKIUH, TUHEeHHas (yHKUu,
KBagpaTU4Has (QYHKIOUS, CTernmeHHas (QYHKOUS ¢ [eJIbIM
MoKaszaTejgeM, TpUTOHOMeTpuueckue  (yHKUHMH, OOpaTHBIE
TPUTOHOMETPHUYECKHUE byHKINH, noKa3aresbHast n
morapugmuueckas  QyHKUUU; YMEHHE CTPOUTh  Trpaduky

(yHKUIMH, BBITOJTHATH TpeoOpa3oBaHus TpapuKoB GyHKIMH;




YMEHHE HCIOJb30BaTh rpaduku GyHKUMNA Uid  H3ydYCHHUS
[IPOIIECCOB M 3aBUCHMOCTEH NpU pPEUICHHH 3a7ad U3 JIPYTrux
YUEOHBIX TPEIMETOB W U3 pEaJbHOW IKU3HH, BBIPAXKATh
(hopMyIaMu 3aBUCUMOCTH MEX]y BETHUYNHAMU;

YMEHHE CBOOOIHO ONEPUPOBATH MOHATHIMHU: YETHOCTD (YHKIIHH,
EePHOANIHOCTh GyHKIHH, OrPaHUYECHHOCTD GyHKIMH,
MOHOTOHHOCTh (DYHKIIMHM, 3KCTpeMyM (YHKLIUH, HauOoIbIlIee u
HavMCHbIIEEe 3HA4YeHUs (YHKIMM Ha IPOMEXYTKE; yMEHHUE
MIPOBOJIUTH UCCIICAOBAHNE ()YHKIINH;

[YMEHHE HCIIOJIb30BaTh CBOMCTBA W Tpapuku (QYHKIUH IS
[peIlIeHHsI ypaBHEHUI, HEPABEHCTB MW 3a7ad C IapaMeTpaMu;
M300pakaTh Ha KOOPJMHATHOM TUIOCKOCTH MHOXXECTBA pEIICHUM
YpaBHEHUI1, HEPAaBEHCTB U MX CHUCTEM;

- YMCTh CBO60,I[HO OIICPUPOBATH INOHATUAMMU:
IIOCJICAJOBATCIBHOCTD, apI/I(bMeTI/I‘ICCKaH IIporpeccus,
rCOMCTpHUUCCKaA Iporpeccus, OECKOHEYHO Y6BIBaIOH_Ia$I
rCOMCTpHUYICCKAaA mporpeccus; YMCHUC 3aaaBaTb

[1OCJIEIOBATEILHOCTH, B TOM YHCIE C MOMOIIBI0 PEKYPPEHTHBIX
popmyu;

- YMETb OIEpUPOBATh MOHATHSIMH: HENPEPHIBHOCTh (PYHKIIMH,
ACUMIITOTHI Tpaduka (yHKIMH, NepBas M BTOpas MPOM3BOJHA
(YyHKIIMH, T€OMETPUYECKH U (PU3NYECKUN CMBICI IPOM3BOIHOH,
epBOOOpa3Hasi, OINpENeNICHHBI HWHTErpal; yYMEHHE HaXOJAUTh)
ACHMIITOTHI rpadrka QyHKIMH; YMEHHE BBIUUCIIATH IPOU3BO/IHBIE
CYMMBI, TIPOU3BEJEHHs, YAaCTHOIO M KOMIIO3UIMH (YHKIHUH,
HaXOIUTh YPaBHEHHE KacaTeabHOU K rpaduky GyHKINU;

YMEHHE  HCIIOJIb30BaTh IPOU3BOJHYIO JUIS  HCCIETOBaHMUS
(GyHKIOUH, A708  HAXOXKJIEHUS  HAaWIydllero  pelieHuss B
MPUKIAJHBIX, B TOM 4YHCIE€ COLMAJIbHO-3KOHOMHUYECKUX M|

(I)I/I3I/I‘{6CKI/IX 3aavax, AJjd onpeACJICHUA CKOPOCTH U YCKOPCHUS,
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HAXOIUTh IJIOMAJAU U 00BeMbI (PUTYp C TIOMOIIBIO HWHTErpaa;
[PUBOAMTH MPUMEPHl MaTEMaTHYECKOTO MOJCIHPOBAHUSA C
OMOIIbI0 A PepeHInanbHbIX YpaBHEHUH;

- yMETb OIEPHpPOBATHh MOHATUSAMH: KOMIUIEKCHOE YHCIIO,
CONpSDKEHHBIC KOMIUICKCHBIE YHCJA, MOXIYJAb M apryMEHT|
KOMIUIEKCHOTO 4YHCia, (opMa 3amicd KOMIUIEKCHBIX YHCel]
(reomeTpuyeckas, TPUTOHOMETpHYECKas M aireOpamueckas);
YMETb POU3BOANTH apu(pMeTHIECKHEe IencCTBUS c
KOMIUIEKCHBIMU YWCIIaMH; TPUBOJIUTH NPUMEPHI MCIOIH30BAHNUS]
KOMILJIEKCHBIX YHCET,

- yMmMeTb CBOOOJHO  ONEpPUPOBATH  IMOHATUSAMH:  CpE/IHEE
apupMeTHyecKkoe, MeauaHa, HauOoJbIlee W HaWMEHbIIEE
BHAYEHHs, pa3Max, IUCIEPCHs, CTaHAApTHOE OTKJIOHEHHWE s
ONMCAHUS ~ YUCIIOBBIX  JAaHHBIX;  yYMEHHE  HCCIEIO0BaTh
CTaTHCTUYECKHE JaHHbIe, B TOM 4YHCIE C NpPUMCHEHHEM|
rpagUYecKUX METOMOB M JIIEKTPOHHBIX CPEACTB; TpaduvecKky
MCCIIeZIOBaTh COBMECTHBIE HAONIOJICHHSI C TOMOUIBIO TUArpaMMm
[paccenBaHMs U JIMHEWHOW PErpecCcuy;

- YMETh HaXOJIUTh BEPOATHOCTH COOBITHH C HCIOJIh30BAHUEM|
rpadUUIecKuX METOJIOB; IPUMEHSTH TS pEIIeHHs 3a/1a4 (DOpMYJIbI
CIIO)KEHUSI U YMHOXEHMsS BEpOSTHOCTEH, (opMyny MOIHOMH
BEpOSATHOCTH, (Gopmyny bepHymin, xoMOuHaTOpHbBIE (aKThl U
(bopMyJIbI; OLIEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHIA; yMEHUE,
OTIEpUPOBAThH MOHATUSAMU: ClIydaiiHasi BEIMYMHA, paclpesereHne
BEpPOSATHOCTEH, MaTeMaThdeckoe OXXUJaHWe, JHUCIepcus H
CTaH/IApTHOE OTKJIOHEHHWE CIIy4alHOH BEJIWYMHBI, (QYHKIIHUU
[pactipesieieHusl U TUIOTHOCTH PaBHOMEPHOTO, MOKa3aTeIbHOTO H
HOPMAIILHOTO pPAacHpeeNieHHid; YMEHHE HCIIO0Ib30BaTh CBOMCTBA
M3YYEHHBIX paCIpeNeeHui ISl pelIeHus 3a/1a4; 3HAaKOMCTBO C

IMOHATUSAMM: 3aKOH OOJIBIINX quccii, MECTOObI BLI60p0‘-IHBIX
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iccreJ0BaHUM; YMEHUE MPUBOIUTH IPUMEPHI MPOSIBIICHUS 3aKOHA
OOJIBIINX YKCEN B MPUPOIAHBIX U OOIICCTBCHHBIX SBICHUSX;

- yMeTh CBOOOJHO ONEpPUPOBATH MOHATHSAMH: TOYKA, MpPSIMas,
[JIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUH Yrodi,
NIBYTpaHHBIA  yrojl, TPEXIPaHHBIM Yroi, MepeceKaroluecs,
napasulesbHble M CKPEIIUBAIOIIUECs MpsMble, MapaieIbHOCTh U
MEPIICHIUKYISIPHOCTh MPSAMBIX M IUJIOCKOCTEH, Yroid Mexay
MPSIMBIMU, YTOJI MEXKIY MNPSMOM U IUIOCKOCTBIO, Yrojl MEXIY|
MJIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IMIPU PEIICHUH 33j1ayl
M3ydeHHBIC (DAKTHl M TEOPEMBI TUTAHUMETPHH, YMCHHUE OIICHUBATH
[pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHUE ONEPUPOBATH
MOHSATUSIMU: MHOTOT'PaHHHUK, ceyeHue MHOT'OTpaHHUKA,
MPaBUJIBHBI MHOTOTPAaHHUK, NpuU3Ma, NOupamuaa, ¢Gurypa u
MOBEPXHOCTh BpallleHus, IIMINHAP, KOHYC, map, cepa, pa3BepTKaj
MMOBEPXHOCTH, CEYCHHs] KOHYCAa U LMIUHAPA, MapajielbHbIe OCH
VI OCHOBAHUIO, CEUYEHHUE 1apa, MI0CKOCTh, Kacatomasics chepsl,
UITUHIpA, KOHYCa; YMEHHE CTPOUTh CEUYE€HHWE MHOTOTpaHHUKA,
300pakaTh MHOTOTPAHHUKHU, (PUTYPHI U TIOBEPXHOCTH BPAIICHUS,
X CEUEHHUs, B TOM YHUCJIE C TOMOIIBIO AJIEKTPOHHBIX CPEJCTB;
YMEHHE  TPUMEHSTh CBONCTBA TI'E€OMETPUUECKHX  (QUryp,
CaMOCTOSITENILHO  (DOPMYJIUPOBATh  OMPEACTCHUS H3y4aeMbIX
(Guryp, BBIABUTATH THUIOTE3bl O CBONCTBAX W MPHU3HAKaX
reOMEeTpUUYECKUX (QUryp, OOOCHOBBIBaTH WU OIMPOBEPraTh UX;
YMEHHE TMPOBOIUTH KIacCH(PUKAIUI0 (GUTyp TO pa3IUYHBIM]
MpU3HAKaM,  BBINOJHATH  HEOOXOJUMBIE  JIOTOJHUTEIbHBIC
TTOCTPOCHHS;

- YMETh CBOOOJHO OTIEPUPOBATH MOHATHUSIMH: TIIOMAAL (DUTYPHI,
00beM (UTypbl, BEIMYMHA Yyria, PACCTOSHUE OT TOYKH JI0
[JIOCKOCTH, PACCTOSHHE MEXAY MPSIMBIMH, PACCTOSHHE MEXKIY]

TIJIOCKOCTAMU, miomanab C(bCpBI, miomanab MMOBCPXHOCTHU
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MUpaMuabl, MpPHU3MBI, KOHYyca, LWIMHApPA, 00BeM KyoOa,
[PSMOYTOJIBHOIO  NapajljiesienuIena, MUpPaMHUAbl, [PU3MBI,
LWIMHIpA, KOHyca, Ilapa; YMEHHME HaXOJUTb OTHOLICHHE
00BEMOB MOAOOHBIX QUTYP;

- yMeTb CBOOOJHO OIEpPUPOBATb MOHATUSAMM: JBHIKEHHE,
NapajjiebHbli  IEPEeHOC, CHUMMETpPUs Ha IUIOCKOCTHU U B
[IPOCTPAHCTBE, IIOBOPOT, NpeoOpa3zoBaHUE IMON00US, MOJOOHBIE
(urypel; yMeHue pacro3HaBaTh paBHbIE U 110J0OHBIE (DUTYDBHI, B
TOM 4HCIE€ B IPUPOJIE, HCKYCCTBE, apXUTEKTYpe; YMEHUE
MCIIOJIb30BAaTh ~ I'€OMETPUYECKHE  OTHOIIEHHS,  HAXOJUTh
rEOMETPUUECKUE BEITMYMHBI (JUIMHA, YTOJl, IIOMIAb, 00BEM) TIpH
peIIeHNHN 3a7a4d U3 IPYruX Y4eOHbIX IPEIMETOB U U3 PEalIbHOM
PKU3HM;

- YMETb CBOOOJHO OIEPUPOBATH IMOHATUAMH: MPSIMOYTOJIbHAS
cucTeMa KOOpPAMHAT, BEKTOpP, KOOPAUHATHI TOYKH, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOPOB, IIPOM3BEJCHHME BEKTOpAa Ha 4YHCIIO,
[pa3oKeHUEe BEKTOpa MO 0a3ucy, CKasIpHOE IIPOU3BENEHHE,
BEKTOPHOE TPOM3BEIACHHUE, YOl MEXJIy BEKTOpaMH; YMEHHE
MICII0JIb30BAaTh BEKTOPHBIN M KOOPAUHATHBIA METOH JUIsl peIIeHUs
FEOMETPUUECKUX 3a/lad M 3aJad JAPYTrux y4eOHBIX IpPEIMETOB;
OIEpUPOBATh IMOHATHAMHU: MaTpuua 2x2 U 3X3, ONpeneinuTenb
MaTpHIIbl, TEOMETPUUECKUNA CMBICIT ONIPEICIIUTENS;

- YMETb MOJIEIUPOBAaTh pEalbHblEe CUTYallMd Ha  S3bIKE
MaTeMaTHKH; COCTABIIATh BBIPA)XKEHUS, YPABHEHUS, HEPABEHCTBA U
X CHUCTEMBI 1O YCJIOBMIO 3a/ladyM, HCCIENOBaTh IOCTPOCHHBIE
MoOJIeNn c UCIOJIb30BAHNEM anmapara anredpsl,
MHTEPIPETUPOBATH MOJTy4YEHHBIN pe3ynbTarT; CTPOUTD
MaTeMaTHYeCKHe MOJIETHU C MOMOIIBIO T€OMETPUUECKUX MOHSITHH
1 BEJIMYMH, peulaTh CBSA3aHHbIE C HUMHU IPAKTUYECKHE 3aJayu;

COCTABJISITb  BCPOATHOCTHYIO MOJCIIL W  HUHTCPHPCTUPOBATDH
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[OJyYCHHBI  PE3YJIbTAaT; 3a1a4u

CpCACTBAMU MATCMATHYCCKOI'0 aHaJIM34d, B TOM YHCJIC COLMUAJIBHO-

pemath  IPUKJIAJAHbIC
PKOHOMHYECKOTO ¥ (PH3UIECKOT0 XapaKTepa,;

- YMEHHE BBIOMpATh MOAXOSALIMNA METOJ ISl PEIICHHS 3a]auM;
[MOHUMAaHUE 3HAYMMOCTH MAaTEMaTUKU B MU3YYEHHHM IPHUPOIHBIX U
OOIIECTBEHHBIX IPOLIECCOB M SBIIEHUH; yYMEHHUE DPAclO3HaBaTh
[IPOSIBIICHHE HUCKYCCTBE, YMEHMUE
[IPUBOAUTH MTPUMEPHI MATEMATUYECKUX OTKPBITHI POCCUUCKON U

3aKOHOB MAaTe€MaTHKU B

MUPOBOM MaTeMaTU4eCKON HAyK1

OK 02 Hcnonb3oBaTh
COBPEMEHHBIC CPEICTBA
[OKCKa, aHAJIM3a U
MHTEepIpeTalui HHPOPMAIUH,
1 MH(pOpMaIMOHHBIC
TEXHOJIOTUH TSI BBITIOJTHCHUS
3aad npodeccHoHATBHON

eI TeIbHOCTH

B 005acTH LIEHHOCTH Hay4YHOT'O MIO3HAHUS:
-c(pOpMUPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
pa3sBUTHs HAayKM U OOILNECTBEHHOM NpPaKTUKH,
OCHOBAHHOTO Janore KYJIBTYP,

CHOCO6CTBYI-OH_ICFO OCO3HAaHHUIO CBOCIrO MECTa B

YPOBHIO
Ha

[MOJIMKYJbTYPHOM MHUPE;
- COBEPIICHCTBOBAHUE SI3BIKOBOM W YHTATEIbCKOM]
KyJbTYpbl KAaK CpEICTBa B3aWMOJICUCTBUS MEXKIY)
ITFOIbMHU U TIO3HAHUS MUPA;

- OCO3HAaHHWE IIEHHOCTU HAY4YHOM JEATEIbHOCTH,

TOTOBHOCTB OCYILECTBIIATh IPOEKTHYIO u
MICCIIEI0BATENbCKYIO JIeATEIbHOCTh MHANBUIYAIBHO
1 B rpyIIIe.

OBnaneHune YHHUBEPCAIbHBIMU y4eOHBIMU

IIO3HABATCIIbHBIMN }IeﬁCTBHﬂMHZ

B) paboTa c nHbOpMaIIHei:

- BJIQJETh HABbIKAMHU TMOJY4YeHUS HHQOpPMAIUH U3
MCTOYHHUKOB Pa3HBIX

THIIOB, CaMOCTOATCIIBHO

OCYHICCTBJIATL NOUCK, aHAJIN3, CUCTEMATU3AlIHUI0 U

- YMETh OIEPHPOBATH TOHATHSIMHU: palOHATbHAS (YHKIHA,
byHKIHS, byHKIHS,
nmorapudmuyueckass (yHKUIUS, TPUTOHOMETPUYECKHE (YHKIHH,
oOpaTHbIE (YHKIHH; YMEHHE CTPOUTh TIpadUKH H3YYCHHBIX|
(YHKIMIA, WCIONB30BaTh IpaUKH MPH M3YyYEHHH IIPOLECCOB H
3aBUCHMOCTEH, TP pEIICHWH 3aJad M3 JPYruX Y4eOHBIX|

IIOKa3aTCJIbHas CTCIICHHAs

NPEIMETOB H 33/1a4 M3 PEaIbHOW JKU3HU; BBIPAKATh (POPMYIIaMu
3aBUCHMOCTH MEXIY BEIINYNHAMU;

- YMETb OIIEpUPOBATh MOHATHAMU: TOXKJECTBO, TOKIECCTBEHHOE
peoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CUCTEMAa YpaBHEHHM
1 HEPABEHCTB,

PaBHOCHUJIBHOCTDH ypaBHeHPIfI, HCPABCHCTB H

CUCTCM, pPallMOHAJIBHBIC, UWPPALNUOHAJIIBHBIC,
CTCIICHHBIC, J'IOFapI/I(i)MI/I‘leCKI/IC, TPUTOHOMETPUUICCKHUC
YPAaBHCHUA, HCPABCHCTBA U CUCTCMbI; YMCThb PCIIATh YPaBHCHUA,

HCPABCHCTBA W CHCTCMbBI C TIIOMOIIBIKO PA3JIMYHBIX TPHUCEMOB;

ITOKa3aTCJIbHEIC,

[p€IIaTb YpaBHCHHA, HCPABCHCTBA H CHCTEMBI C IApaMETPOM;
IMPUMCHATb YPaBHCHUA, HCPABCHCTBA, UX CUCTEMbI JJI PCIICHUS
MAaTEMATUYCCKUX 3aa4 U 3aJa4 U3 pa3IndHbIX obnacrei HAYKH H
[PE€ATLHOM KU3HU;

YMCEThb CBO60I[HO OIICpHUpOBATh IMOHATHUAMU: OBHIKCHUC,

MHTCPIPCTALUTIO I/IH(I)OpMaLII/II/I Pa3JIMYHbIX BHUIOB U

HapaJ'IJ'IeJ'IBHLII\/'I NnepeHoC, CUMMCTpHUA HaA IIJIOCKOCTU U B
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(hopM TIpe/ICTaBICHHUS,
- CO3/1aBaTh TEKCThl B pAa3IWYHBIX (opmarax ¢
y4eTOM Ha3HaueHuss HHQOpMamuu U  LEJIEBOH

AQyTUTOPUH,  BBIOUpAas  ONTHMAIBHYIO  (opmy)
[PEICTaBIICHUS U BU3yaTH3allUH;
- OLCHUBATh  JIOCTOBEPHOCTh,  JICTUTHMHOCTH

nHpopManuu, ee
MOpaJIbHO-ITHYECKUM HOpMaM;

COOTBETCTBUEC IIPABOBBIM W

- HCIIONIb30BaTh CpeACTBa WH(MOPMAIMOHHBIX H

KOMMYHHKAIIUOHHBIX TEXHOJOTHI B pEeICHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX H
OpraHnu3allMOHHBIX 3aga4 C CO6JIIOI[€HI/I€M

Tpe60BaHPII>i OProHOMHUKH, TCXHUKHU 6630HaCHOCTI/I,

THUTUCHBI,  PECypCOCOEpPEeKEHHs,  MPABOBBIX W
ATUYECKMX  HOPM, HOpPM  HH(pOPMAIMOHHOM
0€301I1aCHOCTH;

- BJIAJICTb HABBIKAMH paCIIO3HABAHWUA W 3allUThI
nH(pOpMaIuu, 0€30MacHOCTH

JITMYHOCTH

HH(OpMalOHHON

[POCTPAHCTBE, MOBOPOT, MpPeoOpazoBaHHE MOAOOMS, MOJTO0OHBIE
(uryphl; YyMETh pacro3HaBaTh PaBHbIE W IMOAO0OHBIE (PUTYpPHI, B
TOM 4YHCIE€ B TPUPOAE, HCKYCCTBE,

apXUTEKType; YMETb

1CII0JIb30BATh reOMETPUUECKUE OTHOILICHHUS, HaXOJIUTh
reOMEeTpUUYECKHEe BEIMUMHBI (AJIMHA, YOI, IUIOMIa/lb, 00BEM) IIPH
[PEIIeHNHU 3a7ad U3 IPYruX y4eOHBIX MPEIMETOB U U3 pealibHOM

PKHU3HHU

OK 04 D¢ dexTrBHO
B3aMMOJIeHICTBOBATh U
paboTaTh B KOJUIEKTUBE U
KOMaH/ 1€

TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATCIIBHOCTH U
CaMOOIIPEACIICHUTIO,

-OBJIaJICHUC HaBbIKaMU y‘Ie6H0'I/ICCJ'IG,Z[OBaTCJ'IBCKOI\;I,
HpOGKTHOﬁ 1 COIMaIbHOMN ACATCIIBHOCTH,
OBJ'IaI[eHI/Ie YHUBCPCAJIbBHBIMU KOMMYHUKATHBHBIMU

NEHCTBUSAMMU:
0) COBMECTHAsI IeATEIIbHOCTh:
- TIOHMMAaTh ¥ WCHOJb30BaTh IPEUMYIICCTBA

KOMaHIHOW ¥ UHJIMBUyaIbHOU pabOThI;
- IPUHUMATh LEIM COBMECTHOM JEATEIIBHOCTH,

- YMETb ONepUpPOBaTh MOHATUAMU: CIIy4aiiHBIN OIBIT U ClIyyaiiHOE
COOBITHE, BEPOSITHOCTh CIy4ailHOro COOBITHS; YMETh BBIUUCIIATH
BEPOSITHOCTb C  HCHOJb30BaHUEM  TIpadUUecKux
NPUMEHATh (POPMYJIBI CIOXKEHHS U YMHOXKEHHUS BEPOSTHOCTEH,
KOMOUMHATOpHbIe (akThl W (OpMyJIBl TpPU PELICHUH 337ay;

METO/IOB;

OIICHUBATb BCPOATHOCTH PCAJIBHBIX CO6BITHﬁ; 3HAaKOMCTBO CO

CHy‘I&ﬁHBIMH BCJIMUYMHAMMU, YMCHHC

OOJIBIIINX

MPUBOAUTH  IIPUMEPHI

MMPOABJICHUA  3aKOHa qyuceil B IPUPOJHBIX U

OOIIECTBEHHBIX SIBJICHUIX;
- YMeThb CBOOOJHO OMEpPUPOBATH MOHSATUSMHU: CTETCHb C IIEIBIM

OpPraHHU30BbIBATH WU KOOPAHWHHUPOBATH JEeHCTBHUS 110

IIOKa3aTcJICM, KOPCHb HATYp aJIbHOMU CTCIICHU, CTCIICHb
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©¢ JIOCTIDKCHMIO: COCTaB/IATh IUIaH OCHCTBHH,
[pactpeiesiaiTh Pojid C YY€TOM MHEHUW YyYaCTHUKOB
00CYKIaTh pPe3yIbTaThl COBMECTHOM paboTHI;

- KOOPJIMHUPOBATH U BBITIOJIHATH pa0OTy B YCIOBHUSIX
[PEaTbHOTO, BHPTYAIBHOTO W KOMOMHHPOBAHHOTO
B3aMOJCHCTBUS;

- OCYILECTBJISITh MO3UTUBHOE CTPATErHYECKOE
[MOBEJICHUE B PA3JIUYHBIX CHUTYyalUsAX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.
OBnazieHue  YHUBEPCAIBHBIMU  PETYJISATHBHBIMU
e CTBUSIMU

) IpUHATHE Ce0sl U IPYTUX JIIOACH:

- IPUHUMATh MOTUBBI U APTYMEHTHI JPYTUX JHOJCH
[IpY aHAJIM3€ PE3YJIbTAaTOB AEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO IPYTUX JIOACH HA
OIIOKU;

- pa3BUBaTh CIIOCOOHOCThH MMOHUMATh MHP C MO3HUIIUH
IPYroro 4yenoBeKa

[pallMOHANIBHBIM ~ ITOKa3aTeJeM, CTeNeHb C JICHCTBUTEIbHBIM
(BEIIECTBEHHBIM)  IIOKa3zarejeMm, JiorapuM ducia, CHUHYC,
KOCHHYC U TAHT'€HC IPOM3BOJILHOTO YHCIIA;

- yMeTb CBOOOJHO ONEpPHPOBATh MOHATUSAMH: rpaduk (HYHKIHH,
oOpaTHast GyHKIMsS, KOMIO3UIUS (PYHKIUH, THHEHHAsS (DyHKITHS,
KBajgpaTuyHas (QYHKIUS, CTENneHHas (YHKOUS C  LEeIbIM
oka3zaTejeM, TpPUTrOHOMEeTpuueckue  (QyHKIUH, OOpaTHbIe
TPUTOHOMETPUUECKHE byHKIIH, MoKa3areiabHas 171
nmorapudmudeckasi GyHKIHUN; yMETh CTPOUTH Tpaduku QpyHKIHHA,
BBITTOJIHATH MPE0Opa3oBaHus rpaduKoB (PyHKITHIA;

- YMETh HCIONB30BaTh rpadukn QYyHKOWA Ui H3Yy4eHUs
MPOIIECCOB M 3aBHCUMOCTEH TpH pEHIeHWH 3a1ad W3 JIPYTHX|
y4eOHBIX TMPEAMETOB U M3 PEATbHOM KHU3HU; BBIPAXKATH
(hopMyllaMy 3aBHCUMOCTH MEXIy BEJIMUYUHAMU;

- CBOOOJHO ONEPUPOBATH MOHITHSIMH: YETHOCTh (YHKIIUH,
MEePUOANYHOCTD byHKIIH, OTPaHUYEHHOCTh byHKIIY,
MOHOTOHHOCTh (DYHKIIMH, 3KCTpeMyM (QYHKIUHU, HauOojbllee U
HAaMEHbIIEe 3HA4YCHUs (QYHKIMH Ha TPOMEKYTKE; yMETh
MPOBOJINTH UCCIIE0OBaHUE (DYHKITUH;

- YMETh WCIIOJNb30BaTh CBOMCTBA MU Tpadukud QyHKIUNA 75
[pellIeHHs] YpaBHEHUI, HEPaBEHCTB M 3aJay C IapaMeTpaMu;
M300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA pelIeHUH]

ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

K 1.1

MCCIIEJOBAHMIA.

[[nanupoBaTh pabOTBI W 00pabaThIiBaTh PE3yJbTATHl TEOJIOTHYECKHUX, TEODU3UUECKUX UM TEOXUMHUUYECKUX
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2. CTpyKTypa M coaepkaHue 001eo0pa3zoBaTeJbHOM TUCHUIIIMHBI

2.1. O0beM TMCHUIVIMHBI U BUABI Y4eOHO# padoThl

Bux yueOHoit padoThl Oobvem 6
yacax

O0bem 00pa3oBaTeIbHON NPOrPaMMBbl AMCHHUILIMHBI 330

B T.4.

OcHoOBHOe coJiep:KaHue 256

BT. U..

TEOPETUYECKOE 00ydeHHE 192

MPAKTUYECKUE 3aHATUS 64

IIpodeccuonaIbHO-OPUEHTHPOBAHHOE COJEP:KAHME 56

BT. U..

TEOpeTUIECKOoe 00yueHne

MPAKTHYECKUE 3aHATUSA 56

CamocrosiTeibHas padora 6

KoncyabTanus 6

IIpome:kyTouHasi aTTecTanus (IK3aMeH) 6
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2.2. TemaTuyeCcKkMid IJIAH U COAEPKAHUE TUCITUTIIHHBI

Conep:kanue yuyeOHOro Marepuasa (0CHOBHOE M NMPO(eccCuoHATIBLHO-

HaumeHoBaHue pa3jie/ioB . Oo0bem dopmupyemblie
OPHEHTHPOBAHHOE), JIA00PATOPHBbIE U NPAKTHYECKHUE 3AHATHUS, IPUKJIATHON
U TeM 4acos KOMIIeTeHIIUH
MOAYJIb (IPY HAJTNYMH)
1 2 3 4
OcHoOBHOe co/lep:KaHue
Paznen 1. IloBTopenme 20
Kypca MATeMaTHKHU
OCHOBHOM HIKOJIbI
Tema 1.1 Coneprkanue y4eOHOro Marepuana
Lens u 3aJauM | bazoBble 3HAaHMS W YMEHHMS 10 MaTeéMaTuKe B MPO(ECCHOHANBHOM U B
MaTeMaTUKU IIPH | TIOBCETHEBHOM JESTEILHOCTH.
OCBOCHHUH CIEUMAIBLHOCTH | KOMOMHHUPOBAHHOE 3aHATHE 2
Tema 1.2 Cogepxanue yueOHOro MaTepuana
Yucna wu Bbrumcnenus. | JIeicTBUs Ha NOJOKHUTEIBHBIMEA U OTPULIATEIEHBIMU YUCIIaMH, OOBIKHOBEHHBIMHU H
Bripaxkenus U | J€CSITUYHBIMU JPOOSMHU.
npeoOpa3oBaHus JleiicTBus co cTeneHsMu, (POPMYJIIbl COKPAILIEHHOTO YMHOKEHHUS. 2
KomOuHmnpoBaHHoe 3aHATHE OK-01, OK-02,
Tema 1.3. IIpodeccnonaIbHO-OPHEHTHUPOBAHHOE coJep:KaHue (conepxanue OK-04, TIK1.1
I'eomeTpus Ha IUIOCKOCTH | MPUKJIAJHOTO MOIYJIST)
Bunel nnockux ¢uryp v ux miomasis.
[TpakTHKO-OpHEHTHPOBAHHBIE 337Ul B Kypce T€OMETPUU Ha TNIOCKOCTH 2
[TpakTrueckoe 3aHsATHE
Tema 1.4 Coneprxanue yueOHOro MaTepuaa
ITponienTHeIe BeuUCIeHus | [IpocThie MPOIIEHTHI, pa3Hble CIOCOOBI X BhIYHCICHHS. CI0KHBIE TPOIICHTHI
[IpakTHueckoe 3aHsaTHE 4

Tema 1.5
YpaBHEHHS U HEPABEHCTBA

Cogepxanue yaeOHOTO MaTepuana

Jlunelinble, KBaJpaTHbIE, IPOOHO-JIMHEHHbIE YPaBHEHHS U HEPAaBEHCTBA
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[IpakTrueckoe 3aHsaTHe

Tema 1.6 Cogepxanue yaeOHOTO MaTepuaa
Cucrtembl ypaBHeHMil U | CrocoOBI peIIeHus] CHCTEM JUHEHHBIX ypaBHeHui. [loHstus: marpuma 2x2 u 3x3,
HEpPaBEHCTB onpeaenuTens martpuipl. Merong [Maycca. Cucrtembl HEIMHEWHBIX YpPaBHEHUM. 6
CucreMbl HepaBEHCTB
Komb6unupoBanHoe 3ansatue
Tema 1.7 Cogepxanue yaeOHOTO MaTepuana
BxonHoi KOHTPOJIb Bouncnenuss u mpeoOpa3oBaHus. YpaBHEHUS W HepaBeHCTBA. [eomeTpusi Ha
IUIOCKOCTH 2
KonTponbnas pabota
Pazgen 2 Ilpsimble u 20
IIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coneprxkanue y4eOHOro MaTepuana
OcHoBHbIE nouatus | [Ipenmer crepeomerpun. OCHOBHBIE TIOHATUS (TOYKa, MpsiMas, IUIOCKOCTD,
CTepEOMETPHH. npoctpancTtBo). OCHOBHBIE  akCHOMBI  cTepeomerpuu. llepecekaromuecs, 2
Pacrnionoxkenue mpsAMBIX M | MapajuielbHble M CKpeliMBaroluecs  mpsmble. IlpusHak M CBOMCTBO
IJIOCKOCTEN CKPEIIHUBAIOIIUXCS TPIMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI.
KomM6unmnpoBanHoe 3aHsTue
Tema 2.2. Coneprkanue y4eOHOro MaTepuana OK-01, OK-02,
[TapannensHocTs npsAMbIX, | [lapamienbHbie npsiMas u oiockocTh. Ompenenenue. [lpusnak. CsoiictBa (c OK-04. TIK1.1
OpAMOM M IJIOCKOCTH, | ToKazatenbcTBOM). [lapannensusie mnockoctu. Onpenenenue. [Ipuznak. CoiicTBa ’ '
IJIOCKOCTEN (¢ nmokazarenbcTBOM). TeTpa’ap u ero nsineMmeHThl. [lapannenenumen u ero
snemMeHThl. CBOMCTBa MPOTUBOMOJIOXKHBIX IPAaHEW U JTUaroHajel napajuiesenunesaa. 6
IToctpoenue ceuenuii. Peienue 3amau.
Komb6unupoBanHoe 3aHsaTue
Tema 2.3. Coneprkanne y4eOHOT0 MaTeprana
[lepneHIUKYISIPHOCTD [lepnenaukynspusie npsimbie. llapannenbHble TpsiMble, NEPHEHAUKYISIPHBIE K

IPSMBIX, IPSIMOH U
IJIOCKOCTH, MJIOCKOCTEN

mwiockoctd.  IIpusHak  mepneHAMKYISIPHOCTH
Joka3zarensctBo. [lepnenaukynsap u HakiaoHHas. IlepneHAMKYISpHBIE MIIOCKOCTH.
[Ipu3Hak nepneHMKyIIpHOCTH MI0CKOCTEN. [Joka3aTenbeTBo.

IpsAMOM ¥ IUIOCKOCTH.
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PaccrosiHus B mpocTpaHCTBE

KomOunupoBanHoe 3anstue

Tema 2.4. Coneprkanue ydeOHOro MaTepuasa
Teopema 0 Tpex Teopema o Tpex mnepneHaAuKyspax. Jloka3zarenbCcTBO. YTON MEXIYy MOpsSIMOM U
TCPHCHARKYIApax IUIOCKOCTBIO. YTOJI MEXAY INIOCKOCTAMHU 4
KomOunmnpoBaHHoe 3aHsATHE
Tema 2.5. IIpodeccrnoHaIbLHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
[TapannensHele, MPUKJIAJTHOI0 MOAYJIfA)
NEpIEeHIUKYIIIPHBIE, Axcuombl  crepeomeTpud. IleprneHAMKYISApHOCTH NpSAMONW U IUIOCKOCTH,
CKPELIMBAIOIIUECS MIPAMBIE | APaLICIIbHOCTh IBYX HPSIMBIX, NIEPIEHIUKYJIIPHBIX TUIOCKOCTH, 4
HEePHEHIUKYIIPHOCTD III0CKOCTEN
[TpakTuyeckoe 3aHsTHE
Tewma 2.6. Coneprkanue y4eOHOro Marepuana
Pemenue 3anau. IlpsaMelie n | Pacnionoxenne NpsMBIX M TUIOCKOCTEH B MpocTpaHcTBe. llepneHIuKynsipHOCTh U
IJIOCKOCTH B | MapaJuyIesIbHOCTh MPSAMBIX U IIIocKocTel. CKpeluBaroyecs npsimbie
IIPOCTPAHCTBE KonrponsHas pabora 2
Pa3nea 3. Koopaunarsl u 16
BEKTOPbI
Tema 3.1 Coneprxanue yueOHOro MaTepuaa
JlekapToBEI KOOpAMHATHI B | /lekapTOBBI KOOpAMHATHI B mpocTpaHcTBe. llpocreiimue 3amaun B KOOpJIMHATaX. OK-01, OK-02,
npoctpanctse. PaccrosHue | PaccrosHue MEXIy ABYMsl TOUKAMHU, KOOPIMHATBI CEPEIMHbI OTPE3Ka 4 OK-04, IK1.1

MEXNYy [JBYMS TOYKaMH.
Koopaunarsl  cepennHbl

OTpe3ka

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 3.2

Bexrops! B IpocTpaHCTBE.
Yrom Mexay BEKTOpaMHu.
CkansipHO€ TNPOM3BEICHHE

CopepxaHue yaeOHOTO MaTepralia

BekTopel B mpoctpaHcTBe. CIlI0)KEHHE U BBIYUTAHME BEKTOPOB. YMHOXKEHHUE
BeKTOpa Ha yucio. KoMmnanapHeie BeKTopbl. CKalsipHOE IIPOU3BEIEHNUE BEKTOPOB.
Pa3noxenue BekTopa o TpeM HEKOMILTaHApHBIM BekTopaM. KoopauHaTel BEKTOpa,

BEKTOPOB CKaJISIPHOE NIPOU3BEACHHUE BEKTOPOB B KOOPAUHATAX, YIOJI MEKIY BEKTOPAMH, Yroj 6
MEXY IPSIMON U IUNIOCKOCTBIO, YTOJI MEKIY INIOCKOCTAMM. Y paBHEHUE IIIOCKOCTH.
['eomeTpuyeckuii CMBICH ONpeaeTUTeIs 2X2
KomMb6unmnpoBanHoe 3aHsTre
Tema 3.3 IIpodeccnoHanbHO-0pHMEHTHPOBAHHOE cojiepKkaHue (conep:xanue
[IpaxTuko- NPHUKJIATHOT0 MOIYJISA)
OpUEeHTHpPOBaHHbIE 3a1aud | KoopauHaTHas MI0CKOCTh. BhruncieHne paccTOSHUIM U IJIOMaAeld Ha ITUIOCKOCTH.
Ha KOOpAMHATHOM | KonruecTBeHHbIE pacyeThl 4
IJIOCKOCTH [TpakTHdeckoe 3aHsATHE
Tewma 3.4 Coneprkanue y4eOHOro Marepuana
Pemenne 3a1a4. | JlekapToBbI KOOpPAMHATHI B IpocTpaHcTBe. BekTopsl B mpocTpancTBe. ClokeHue u
KoopauHatsl 1 BEKTOpHI BbIUNTAHUE BEKTOPOB. Y MHOXEHHME BEKTOpa Ha uucio. KoMmiuiaHapHble BEKTODBI.
CkansspHOE  INpOM3BEACHHE BEKTOpOB. PasimolkeHume Bekropa 10  TpeEM
HEKOMIUIaHapHbIM BekTopaMm. [Ipocreiimme 3amaum B koopauHaTtax. KoopauHartsl
BEKTOPA, PACCTOSIHUE MEXKAY TOUYKaMH, KOOPAUHATHI CEPEANHBI OTPE3Ka, CKAISIPHOE
IIPOU3BENICHNE BEKTOPOB B KOOPJAMHATAX, YIOJI MEXIY BEKTOpPaMH, yrosl MEXIY 2
IPSIMON U TJIOCKOCTBIO, YTOJI MEXKAY TIOCKOCTSIMU
KonTposabnas pabora
Paznen 4. OCHOBBI 40
TPUTOHOMETPHH.
Tpuronomerpuyeckue
LALLIUL OK-01, OK-02,
Tema 4.1 Coneprkanne y4eOHOT0 MaTeprana OK-04. TIK1.1
Tpuronomerpuueckue Pannannas mepa yrna. [IoBopoT Touku BOKpyr Haudaja koopauHat. OmpeneneHue ’ '
(GyHKIMM NPOM3BOJBHOTO | CHHYCA, KOCHHYCA, TAHI€HCA M KOTAaHTeHca. 3HAKH CHHYCa, KOCHHYCa, TAHTCHCA U 4

yria, yucna. Paguannas u
rpajycHas Mepa yria

KOTAaHT'CHCA 110 YCTBCPTAM. 3aBUCHMOCTb MCKAY CUHYCOM, KOCUHYCOM, TAHI'CHCOM
N KOTAHI'CHCOM OJJTHOT'O U TOI'O KC yTJia
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KombOunupoBanHoe 3aHstue

Tema 4.2

OCHOBHBIE
TPUTOHOMETPUYCCKHE
TOXKIECTBA.

dopMyIIbl TPUBEIACHUS

Conepxanue yyeOHOro MaTepraia

Tpuronomerpuueckue Toxnaectsa. CuHyc, KOCUHYC, TAHTC€HC U KOTAHTEHC YIJIOB O
u - o. Dopmynbl npuBeEeHUS

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.3

CuHyC, KOCHHYC, TaHI€HC
CYMMbl M pa3HOCTH [BYX
YIJIOB

Cunyc u KOCHHYC
JBOWHOro yria. Gopmyiisl
IIOJIOBUHHOTO yIja

Conepxanue yaeOHOro MaTepHaia

Cymma u pasHocTh cuHycoB. CyMMa U pa3HOCTh KOCHHYCOB. CHMHYC U KOCHUHYC
nBoiiHoro yrma. @®opmynel  monoBuHHOrO yria. [IpeoOpa3zoBaHus CyMMBI
TPUTOHOMETPHUYECKUX (YHKIUH B TPOHM3BEACHHUE M MPOU3BEACHUS B CYMMY.
BelpaxeHue TpUroHOMETpUYECKMX (YHKIMH uepe3 TaHIeHC IOJIOBUHHOIO
aprymenTa. [IpeoGpa3oBanus npocTeHIINX TPUTOHOMETPUUYECKUX BBIPAKEHUN

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 4.4
@yHKIMKA, HUX CBOWCTBA.

Coneprxkanue y4eOHOro Matepuana

OO6nacTp onpeneneHuss U MHOKECTBO 3HaYeHHH (QyHKImA. YETHOCTH, HEYETHOCTD,

Crnioco0sl 3aJ1aHus | IepruoANYHOCTh (GyHKIMHA. CriocoOsI 3ajanus QyHKIUN

Gynxmuit KomOunmpoBaHHoe 3aHsATHE

Tema 4.5 Coneprxanue yueOHOro MaTepuaia

Tpuronomerpudeckue O6nacth ompeneneHrs U MHOXECTBO 3HAYCHUN TPUTOHOMETPUYECKUX (DYHKITHIA.

(GyHKIIMM, UX CBOWCTBA U

YETHOCTB, HEUETHOCTD, IEPUOJUYHOCTh TPUTOHOMETpUYECKUX QyHKIMH. CBOMCcTBa

rpaduxu U rpaduku QyHKIUN y = cOS X, y = sin X, y = tg X, y = ctg X.
KomM6unmnpoBanHoe 3ansTue.
Tema 4.6 Coneprkanue y4eOHOro MaTepuana
[TpeobpazoBanue Cxartue 1 pacTshkeHHe rpagikoB TPUTOHOMETPUYECKUX (YHKLIUH.
rpauKoB [IpeobpazoBanue rpaguKOB TPUTOHOMETPUUYECKUX (PYHKIUH
TPUTOHOMETPUYECKHUX [IpakTnueckoe 3ansATHe
byHKIUH
Tema 4.7 IIpodeccrnonaibHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:xanue
Onucanue MPUKJIATHOTO MOYJIs1)
MIPOU3BOACTBEHHBIX Hcnonp30BaHre CBONCTB TPUTOHOMETPUYECKUX (QYHKIMH B MpodhecCHOHATBHBIX

mponeccoB € IIOMOIIBIO

3amadyax
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rpaduKoB QyHKITHIA

[IpakTrueckoe 3aHsaTHe

Tema 4.8 Cogepxanue yaeOHOTO MaTepuaa
OobpatHbIe OO6parnbie Tpuronomerpuueckue GyHkiuun. Ux coiicTBa u rpaduku
TPUTOHOMETPUYECKHE
KomOunupoBanHoe 3anstue
byHKIHHA
Tema 4.9 Cogneprkanue ydeOHOro MaTeprasa
Tpuronomerpudeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a.

YPaBHEHUs U HEPABEHCTBA

Pemienne TPUrOHOMETPUYECKMX YPAaBHEHUM OCHOBHBIX THUIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKUE YPAaBHEHMsI, CBOJALIMECS K KBaJpaTHBIM, peElIacMble
Pa3JIOKEHUEM HA MHOKHUTEIIN, OJTHOPOIHBIE.

[Tpocreimme TPUroHOMETPUUECKHUE HEPABEHCTBA

KOM6I/IHI/IpOBaHHO€ 3aHATHUC.

Tema 4.10 Cogepxanue yueOHOro MaTepuana

Cucremsl CucreMsbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUN

TPUTOHOMETPUUECKUX KomMb6unupoBanHoe 3aHstue

YpaBHEHUU

Tema 4.11 Coneprxanue yueOHOro MaTepuasa

Pemenne 3amad. ocHOBEHI | [IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPAXKECHUI. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPABHEHMM M HEPABEHCTB B TOM YHCJE C MCIOJIb30BAaHUEM
Tpuronomerpuueckue CBOWCTB (pyHKLIUH.

byHKITIU KonTponbnas pabora

Pa3nea S.

KoMniekcHbIe yncia

Tema 5.1
KoMmruiekcusie yucia

Copepxanue yaueOHOT0O MaTepuana

[lonsTne kommuexkcHoro uucia. ConpsykeHHbIE KOMIUIEKCHBIE UYHWCIA, MOIAYJb U
apryMeHT KOMIUIEKCHOro uucia. ®dopma 3amucu KOMIUIEKCHOTO — 4HClIa
(reomeTpuueckasi, TpPUTOHOMETpHUUecKas, anreOpandeckas). Apudmernyeckue
JENCTBUS C KOMITJIEKCHBIMH YHCIIaMU

KomMmOuHupoBaHHOE 3aHsTHE
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Tema 5.2 Copneprxanue yueOHOro MaTepuaa

[Ipumenenue BeinosiHeHMe  pacyeToB ¢ IMIOMOLIBKO  KOMIUIEKCHBIX — umcen. [Ipumepsl

KOMILIEKCHBIX YHCEIl MCII0JIb30BAaHUS KOMIUIEKCHBIX YHCEll
[IpakTrueckoe 3aHsATHE 4

Paznen 6. IlpousBoaHasi 40

byHxkumnm, ee

NpuMeHeHue

Tema 6.1 Cogneprkanue ydeOHOro MaTeprasa

IToustue IIPOU3BOIHOMU. | OmpeeseHre YUCIOBOM MMOCIIEeIOBATEILHOCTH U CIOCOOBI ee 3amanus. CBOMCTBa

@opMynsl M IpaBWIIA | YHCIOBBIX NOcCienoBarenbHOCTEd. OrlpeneneHue Ipenena MoCiIeI0BaTeIbHOCTH.

g hepeHIMPOBAHUS Breruncnenne — mpemenoB  mocienoBarenbHocTed.  [Ipegen  GyHKOuM - Ha 2
6eckoneunoctu. [lpenen Gpynkuuu B Touke. [Ipupamienue aprymenta. [Ipupamienue
byHkuyu. 3amayd, MOPUBOIANIME K TMOHATHIO MNPOM3BOAHOHN. OrmpeneneHue
MIPOU3BOTHON. AJTOPUTM OTHICKaHHS MPOU3BOAHOMN
Komb6unnpoBanHoe 3aHsaTue

Tema 6.2 Coneprkanue y4eOHOro Marepuana

[TpousBogHbIE cymmel, | @opmyisl auddepentupoBanus. [Ipasuna nuddepennmpoBanus 6 OK-01, OK-02,

pa3sHOCTH IPOU3BEICHUS, KOM6I/IHI/IpOBaHHOC 3aHSITUE OK-04, IIK1.1

Y4acTHOTO

Tema 6.3 Cogepxanue yaeOHOT0O MaTepuana

[TpousBoaHbIE Omnpenenenue cnoxkHoit Gpynkuuu. [Ipon3BoaHas TPUTOHOMETPUYECKUX (DYHKITUH.

TPUTOHOMETPHUYECKHIX [TpousBoHAs CIIOKHOU (YHKITUH

¢Qynxumii.  IpomsBoanas | KoMOMHMPOBaHHOE 3aHSTHE 6

CII0KHOU (PYHKIIUU

Tema 6.4 Coneprkanne y4eOHOT0o MaTeprana

Tousrue O | Ilonsitne HenpepblBHOH (GyHKIHMU. CBOWCTBAa HempephIBHOW (QYHKIHH. CBs3b

HEMPEPBIBHOCTU (YHKITUH. 2

Meton HHTCPBAJIOB

MEX1y HEeMPEepPhIBHOCTHIO U U PepeHnpyeMocThi0 (PYHKIIUU B TOYKE. AJIITOPUTM
pellleHns] HEPaBEHCTB METO/I0M UHTEPBAJIOB

KomMmOuHupoBaHHOE 3aHsTHE

Tema 6.5

Coneprkanue ydeOHOT0 MaTeprana
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I'eomeTpuueckuit u | eomMeTpudeckuii CMBICT TNPOU3BOAHON (YHKIMH — YITIOBOH KOX(PQHUIMEHT
buznueckuit CMBICII | KacaTeIbHON K TpaduKy (yHKIMU B TOYKE. YpaBHEHHE KacaTelbHOH K rpaduky
IIPOU3BOIHOM (GyHKIMU. AJNTOPUTM COCTaBIICHHUS YpaBHEHHs KacaTeIbHOW K rpaduky (QyHKIHH
y=f(x) 4
KomOunmnpoBaHHoe 3aHsATHE
Tema 6.6 Cogneprkanue ydeOHOro MaTeprasa
Pusnueckui cMbICT | DU3nMYeCKU (MEXaHUYECKUI) CMBICH IPOM3BOJHOM — MI'HOBEHHAas CKOpPOCTb B
MIPOU3BOTHOM B | MOMEHT BpeMeHH t: v = S’ (1)
npo¢eCCHOHATBLHBIX [IpakTuueckoe 3ansaTue 2
3aja4ax
Tema 6.7 Copneprxanue yueOHOro MaTepuaia
MonotoHHOCTE (QyHKUMH. | Bozpacranue u yObiBaHHE (QYHKLIUH, COOTBETCTBHE BO3pACTaHHs M YOBIBAHUS
Touku skcTpemMyma ¢GyHKUMM 3HaKy [Opou3BOoAHOM. IloHsATHME MPOM3BOAHON BBHICIIEr0 MOPAJIKA,
COOTBETCTBUE 3HaKa BTOPOW MPOM3BOAHOM BBITYKIOCTH (BOTHYTOCTH) (pyHKIMU Ha 4
oTpe3ke. 3ajaud Ha MAaKCUMyM U MUHUMYM. lloHATHE acMMNTOTHI, CIOCOOBI KX
oTpeneNieHusl. AJNTOPUTM HCCIeNOoBaHUS (YHKIMHA M MOCTPOEHHs ee rpaduka c
MOMOIIBIO TPOU3BOTHOMU. J[poOHO-TMHEHAs PyHKIUS
KomOunmnpoBaHHoe 3aHATHE
Tema 6.8 Coneprxanue yueOHOro MaTepuaa
HccnenoBanune GyHKIuil 1
HccnenoBanue GpyHKIIMM HAa MOHOTOHHOCTB M ITOCTPOEHHE I'PpahuKOB.
MIOCTPOEHUE TpaUKOB 4
KomOuHnpoBaHHoe 3aHsATHE
Tema 6.9 HaubGonbemee u | ComeprkaHue ydeOHOro Matepuana
HauMEHbIIIee 3HauyeHus | Haxoxxnenne HauOONBIIET0 W HAUMEHBIIETO 3HAYCHWM (YHKIUM, MOCTPOCHHE
byHKINN rpa)uKOoB MHOTOWIEHOB C UCIIOJIb30BAHUEM alapara MaTeMaTUYECKOro aHaIu3a 2
KomOunupoBanHoe 3aHsTue
BCEI'O 3A 1 CEMECTP 136
Tema 6.10 IIpodeccrnonaibHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:xanue
Haxoxnenue NPUKJIAJTHOTO MOAYJIST)
ONTHMAJILHOrO pe3ynbrara | HauMmenblee u Haubosbliee 3HadyeHHe PyHKIUN 6

C MOMOIIBIO MPOU3BOTHON

HpaKTI/ILIeCKOC 3aHATUC
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B IPAaKTUYCCKHUX 3ajavdax

Tema 6.11

Conepxanue yyeOHOro MaTepraia

Pemenue 3aj1a4. | opmynsl u npaBwia auddepenuupoanus. VccnenoBanue GyHKIHA ¢ TTOMOIIBIO
ITponsBonHas ¢pyHkuuy, ee | mpousBoaHoi. Hanbombiee 1 HaMMeHbIIee 3HAYEHUS QYHKITUH 2
MIpUMEHEHUE KonrtponbHas padora
Paznen 7. 46
MHoOrorpaHHuKH M TeJja
BpalleHus
Tema 7.1 CopepxaHue yaeOHOTO MaTepualia
Bepmmnel, pebpa, rpanu | [Tonsitue MHOrorpaHHuka. Ero sjeMeHTBI: BepIIMHBI, peOpa, rpaHu. [uaroHasb.
MHOTOTpaHHHUKA Ceuenue. Boimykiible 1 HEBBITYKIIbIE MHOTOTPaHHUKH

KOMOMHMPOBaHHOE 3aHATHE 2
Tema 7.2 Coneprxkanue yaeOHOro MaTepuana
[Tpusma, ec | [lonsarue npusmel. Ee ocHOBaHWs M OOKOBBIE TpaHu. Beicota mpusmel. [Ipsmas u
COCTABJIAIONINE, CEYEHME. | HAKJIOHHAs nmpu3Ma. [IpaBuibHas npusma. Ee ceuenue
Ilpsmass w  npaBuibHas | KoMOMHUPOBAHHOE 3aHSTHE 2
MIPU3MBI
Tema 7.3 CogepxaHue yueOHOTO MaTepHrala OK-01, OK-02,
[Tapannenenunen, Ky0. | [lapannenenunen, CBOMCTBAa MPSIMOYTOJILHOTO mapaienenunena, kyo. CeueHue OK-04, TIK1.1
Ceuenue KyOa, | Kkyba, mapasuiesnenumneaa
napaJiesienunea KomOunupoBanHoe 3aHsTue 2
Tema 7.4 Coneprxanue yueOHOro MaTepuaia
[Mupamuna, ee | [lupamuga u ee onementhl. CeueHne mnupamuibl. [IpaBuipHas mnupaMuzaa.
COCTABIIAIOLINE, CEUYEHHE. | YCEUCHHAs HpaMKia
IlpaBunbHas  MUpaMHIA. | KoMGHHHPOBAHHOE 3aHATHE 2
VYceuennas nupamuaa
Tema 7.5 Coneprkanne y4eOHOT0o MaTeprana
BoxoBast u nonHast | [Inomans 60KOBON M MMOJHOW MOBEPXHOCTH MPU3MBI, TUPAMHUIBI
MOBEPXHOCTh npu3Mbl, | KoMOMHUpPOBaHHOE 3aHITHE 2
MU PAMHU/TBI
Tema 7.6 Coneprxanue yueOHOro MaTepuaa
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Cummerpuss B KyOe,
napasuiesernumnese,
npu3Me, TUpaMu/Ie

CuMMeTpusi OTHOCUTEIBHO TOYKH, HOPAMOH, miiockocTH. Cummerpust B Kyoe,
napajuleenuIeae, IpusMe, IupaMuIe

KomOuHupoBanHoe 3aHstue

Tema 7.7
[Ipumepsl cummeTpuii B
npodeccun

IIpodeccnonabHO-OPUEHTUPOBAHHOE coJep;KaHue (coneprkanue
MPUKJIATHOTO MOYJIf)

CumMeTpHs B IPUPOJE, APXUTEKTYpe, TEXHUKE, B OBITY

HpaKTI/I‘ICCKOC 3aHATHUC

Tema 7.8 Coneprkanue ydeOHOro MaTepuasa

ITpaBunbHBIE [TonsiTve nmpaBUIIBHOTO MHOrOrpaHHUKa. CBOWMCTBA IPABUIIbHBIX MHOTOTPAHHUKOB
MHOT'OTpaHHUKH, ux | [IpakTrueckoe 3aHsATHE

CBOMCTBA

Tema 7.9 Coneprkanue y4eOHOro Marepuana

Hununnp, ero | Huaunap u ero anementsl. CedeHne LuMHApa (MapajuieabHOe OCHOBAHHUIO U OCH).
cocrapistonie. Cedenue | Pa3BepTka HuIMHApa

LHWINHApA KomOunmnpoBaHHoe 3aHsATHE

Tema 7.10 IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xkanue
Konyc, €ro | NPUKJIAIHOT0 MOAY.JIs1)

cocrasistromne. CedeHue

Konyc u ero oanementel. CeueHue KoHyca (MapajijieIbHOE OCHOBaHHUIO U

KOHYyca npoxoJsliee Yepe3 BeplInHy), KOHn4eckue ceueHus. Pa3zBepTka koHnyca
KomOunmnpoBaHHoe 3aHATHE

Tema 7.11 Coneprxanue yueOHOro MaTepuaia

VY ceueHHsIi KOHYC. | YceueHHbIN KOHYC. Ero oOpasytomas u Beicota. CeueHne yCeueHHOTo KOHyca

CeueHue YCEYCHHOTO | KoMOMHMPOBaHHOE 3aHSITHE

KOHYyca

Tema 7.12 Copneprxanue yueOHOro MaTepuaa

[ap u cdepa, ux ceueHust

Hlap u cdepa. Bzaumnoe pacmnonoxkenue coepsl u miockoctd. CeueHue mapa,
cepsl

KomMmOuHupoBaHHOE 3aHsTHE

Tema 7.13
ITonsatie 00 oOBEMe Teia.

Coneprkanue ydeOHOT0 MaTeprana

[Tonsitue 06 oOwveme Tena. OObeMm Kyba W MPSIMOYTOJIBHOTO TMapajuieienuIe/a.
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OTtHoweHue o0bemoB | OO6beM mpusMbl M muauHApa. OTHOmEHHe O00BEMOB  MOJOOHBIX — Tell. 4
MOT00HBIX TEJ I'eomerpuueckuii cMbica onpeaeauTest 3-ro nopsiaKa
KomOunupoBanHoe 3anstue
Tema 7.14 Coneprkanue ydeOHOro Mareprasa
Obbembl M IUIOMAMM [ OGpeMbl IMpaMUIE! X KOHyca. OGbeM mapa. ILIommai M0BepXHOCTel Tel 2
MOBEPXHOCTEH Tel
Komb6unupoBanHoe 3ansatue
Tema 7.15 Coneprkanue yaeOHOro MaTepuana
KombOunanmu KomOunanuu reomeTpruieckux e
MHOTOTPaHHMKOB M Tell | [IpakTHyecKoe 3aHsATHE 4
BpAICHUS
Tema 7.16 Coneprxkanue y4eOHOro Marepuana
I'eomeTpuueckue Hcnonp3oBaHne KOMOMHALMA MHOTOTPAHHHKOB M TN BpAIICHHUS B IMPAKTHUKO-
KOMOMHAIMM Ha NMPAKTHKE | OPUEHTHPOBAHHBIX 3a1a4ax
[TpakTHdeckoe 3aHsATHE 4
Tema 7.17 Coneprxkanue y4eOHOro Matepuana
Pemenue 3a1a4. | OOBEMBI U TUTOIIAH TOBEPXHOCTH MHOTOI'PAaHHUKOB M TEJI BPAILICHHS
Mmuororpanaukn 1 Tena | KonrponsHas pabora 2
BpAICHHS
Pa3pea 8. 14
ITepBooGpa3nasn
pyuxkuum, ee
npuMeHeHHe
Tema 8.1 Coneprkanne y4eOHOro MaTepuana OK-01. OK-02
IlepBooOpa3Has (yHKIUH. | 3amaua O BOCCTAHOBJICHWH 3aKOHA JIBW)KEHHS IO M3BECTHOM cKopocT. [loHsTre OK-0 4’ K1 1'
[TpaBuna HAXOXJEHUS | uHTerpupoBaHus. O3HaKOMJICHHE C TOHATHEM HHTerpaja M NEepBOOOpazHOM ais ’ ’
NepBOOOPA3HBIX ¢ynkuun y=f(x). Pemenue 3amau Ha cBsi3b MepBOOOpa3HOM M €€ NMPOU3BOAHOM,
BBIUUCIICHHE NEepBOOOpa3HOM s naHHOW (yHKiuu. Tabnauma dopmyn ans
HaXO0XKJICHUs IepBOOOpa3HbIX. M3yueHue npaBuiia BBIYUCICHUS IEPBOOOPA3HOM 2

KomMmOuHupoBaHHOE 3aHsTHE
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Tema 8.2
[lmomane KpUBOJIMHEUHOU

Copepxanue yaeOHOTO MaTepuana

3azlaq1/1, NPUBOAAIINEC K IMOHATHIO OIPCACICHHOIO HHTCIrpala — O BBIYMCIICHHUU

Tpalenuu. @opmyiia | IUIOIAAM KPUBOJMHEWHOW Tpamemud, O TMepeMemeHnd Touyku. [loHsrue

Herotona — JleitOnuna OIIPEACIEHHOIO  HMHTErpala. ['eomerpuueckuii ¥ QuU3MUECKUl  CcMBICT
onpeneneHHoro uHTerpaita. opmyna Herotona— JleiiOuuia 2
KomOunmnpoBaHHoe 3aHsATHE

Tema 8.3 Cogneprkanue ydeOHOro MaTepuasa

Heonpenenennsiii u | [lonsiTue HEoNpeneIEeHHOTO HHTErpajia

OIpENEICHHBIA HHTErpaibl | KoMOMHUPOBAHHOE 3aHATHE 2

Tewma 8.4 Coneprkanue y4eOHOro Marepuana

[Tonsitue 00 | 'eoMeTpUYECKHU#T CMBICIT ONPEAETICHHOTO HHTErpaia

orpeJiesiecHHOM HHTerpane | KomOuHupoBaHHOE 3aHsTHE 2

KaK iouaau

KPUBOJIMHENHOW Tpamneuuu

Tema 8.5 IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue

OnpeneneHHblil MHTErpall | MPUKJIATHOTO MOTYJIsI)

B JKM3HHU I'eomerpuueckuii cmbicii  onpeneneHHoro wuHrerpana. ®dopmyna Herotona -
JleitOuuna.
Pemenue 3a1ay Ha IpUMEHEHUE UHTETpaia JUIsl BBIYMCICHUS (PU3MUECKUX BETMUUH
¥ TUTOIIA (e 4
[TpakTHueckoe 3aHsATHE

Tema 8.6 Coneprkanue y4eOHOro MaTepuana

Pemenne 3ana4. | [lepBooOpasHas pynkuuu. [IpaBuia HaxoxaeHus neppooOpasHbiX. Ee npumenenue

ITepsooOpasnas (ynkumy, | KontponsHas pabora 2

ee MpuMeHEeHNe

Paznen 9. 12

Crenenu U KOpPHH.
Crenennas pyHKUIusA

Tema 9.1
Crenennas (QyHkuus, ee
CBOMCTBA

Coneprkanue ydeOHOT0 MaTeprana

[IonsiTue KOpHS N-OW CTENEHU U3 AEHUCTBUTEIBHOIO uyncia. DyHKIuu y = W ux
cBoicTBa U rpaduku. CBOMCTBA KOPHS N-OM CTENEHU

OK-01, OK-02,
OK-04, IIK1.1

29




KoMOuHMpoBanHoOe 3aHsTHE

Tema 9.2 Cogepxanue yaeOHOTO MaTepuaa

[TpeobOpaszoBanue [IpeoOpazoBanre UPPAMOHATILHBIX BBIPAKECHUI

BBIPKEHHUI ¢ KOPHAMU N- | KOMOHHHPOBAaHHOE 3aHSATHE 2

Ol cTeneHn

Tema 9.3 Cogneprkanue ydeOHOro MaTeprasa

CpoiictBa  creneHu ¢ | [loHstue creneHu ¢ Jr0OBIM PallMOHAIBLHBIM MoKaszaTeneM. CTeneHHbIe (QYHKIUH,

paloHaIbHBIM U | NX CBOWCTBA U TpapuKu

JNEHCTBUTEIIbHBIM KomM0unmnpoBanHoe 3aHsTre 2

[IOKa3aTesIMU

Tema 9.4 Cogepxanue yueOHOTo MaTepuana

Pemenue PaBHOCWIBHOCTh MppallMOHAIBHBIX YPAaBHEHMM W HEPAaBEHCTB. MeTonpl HX

UPPaLMOHAIBHBIX pemieHus. Penenne nppauuoHaIbHBIX YPAaBHEHUM U HEPABEHCTB

YPAaBHEHHHI U HEPABEHCTB | KoMOWHHUPOBAHHOE 3aHSTHE 4

Tema 9.5 Coneprkanue y4eOHOro Marepuana

Crenenu u KopHH. | OnpesneneHue cTeneHHol ¢yHkiuu. lcrnonb3oBaHue €€ CBOICTB NpU pEIICHUU

CrenenHas QyHKIUSA YPaBHEHHUI U HEPABEHCTB 2
KonTpoabnas pabora

Pa3znen 10. 16

IokazaTenbHast

Gysxkuus

Tema 10.1 Copepxanuie yaeOHOTO MaTepuana

ITokaszarenpHasd GyHkuus, | CTeneHb ¢ NPOU3BOJBHBIM  JCHCTBUTENLHBIM  IOKa3zaresneM. OmpeneneHue

€€ CBOICTBA MOKa3aTelbHON (YHKIIMM, €€ CBONCTBAa U TpaduK. 3HAKOMCTBO C HPUMEHEHUEM OK-01. OK-02
nokasareinbHON (QyHKUMU. PenieHue mokazareiabHbIX YpaBHEHUN (YHKIIMOHAIBHO- ’ '

OK-04, TIK1.1

rpaduuecKkuM METoI0M 2 ’
KomOunupoBanHoe 3aHstue

Tewma 10.2 CopepxaHue yaeOHOTO MaTepralia

Pemienne mnokasartenbHbIX | PemeHne moka3aTeNbHBIX YPaBHEHWH METOJOM YpaBHHUBaHHUS —IOKa3aTesei,

YPaBHEHHMH U HEPABEHCTB | METOJIOM BBEIICHHSI HOBOHW TMEPEMEHHOW, (DYHKIIMOHAIBLHO-TPAQUIECKAM METOIOM.
Pemmenne nokazareiabHbIX HEPABEHCTB 8
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[IpakTrueckoe 3aHsaTHe

Tema 10.3 Cogepxanue yaeOHOTO MaTepuaa
Cucrembl 1I0Ka3aTeNbHBIX | PelieHne cucTeM MmoKa3aTe/ibHbIX ypaBHEHHMA
YpaBHEHHUU Komb6unupoBanHoe 3ansatue 4
Tema 10.4 Coneprkanue ydeOHOro Mareprasa
Pemenne 3a1a4. | PemieHne mOKa3aTeNbHBIX YpPaBHEHUM METOJOM YpaBHUBAaHHs IIOKa3aTeleu u
[TokazarenpHast QyHKIHS METOJIOM BBEJECHHUSI HOBOM NIEPEMEHHON. PenieHne nokasaTeabHbIX HEPABEHCTB

Konrponbnas pa6ora 2
Pa3znen 11. Jlorapudmabl. 26
Jlorapudpmuueckas
pysxuus
Tema 11.1 Coneprkanue y4eOHOro Marepuana
Jlorapudm gyuciua. | Jlorapudm uncna. JlecATUIHBIN 1 HATypaIbHBIN JIOTaPU(PMBI, YHCIIO €
JecaTnYHbIH 1 | KoMOMHMpPOBAHHOE 3aHATHE
HaATYpaJIbHBIN JIOTapu(MBI, 2
YHCIIO €
Tema 11.2 Coneprxanue yueOHOro MaTepuaa
CaoiictBa  norapudmos. | Cpoiictsa norapudmos. Oneparus gorapuGMUpOBaHUSL.
Omnepanus KomOunupoBanHoe 3aHsTue 6 OK-01, OK-02,
JorapuMHUpPOBaHUS OK-04, TTK 1.1
Tema 11.3 Coneprkanue y4eOHOro MaTepuana
Jlorapudmuueckas Jlorapugmuueckas QyHKIUS U €€ CBONCTBA
¢byHK1Us, ee CBOWCTBA KomOunmnpoBaHHoe 3aHATHE 2
Tema 11.4 Copneprxanue yueOHOro MaTepuaa
Pemenne [lonarue norapudmuyeckoro ypaBHeHus. Onepanus NOTEHUUPOBaHUA. Tpu
JOTapUPMUIECKHX OCHOBHBIX METOJa PEIICHUS JIOrapu(MUUECKUX YpPaBHEHMH: (YHKIHOHAIBHO-
YPaBHEHUH M HEPABEHCTB | rpathiyeckuid, METOJ MOTCHIMPOBAHHS, METOJ BBEJICHHS HOBOH IEPEMEHHOI.

8

Jlorapudmudeckue HepaBeHCTBA

KomMmOuHupoBaHHOE 3aHsTHE

Tema 11.5

Cogepxanue yaeOHOTO MaTepuana
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Cucremsl ANTOPUTM pELICHUs CUCTEMbl ypaBHEHHH. PaBHOCHMIBHOCTH JOrapupMHUUYECKHX
JorapupMUUECKUX YpaBHEHUI U HEPABEHCTB
YPaBHEHUH KoM6unupoBanHoe 3aHsTHe 2
Tema 11.6 IIpodeccnonabHO-OPUEHTUPOBAHHOE coJepkaHue (copep:xanue
Jlorapupmsl B npupoAe U | MPUKJIATHOTO MOTYJIsI)
TEXHHUKE [lpumenenune norapudpma. Jlorapupmuueckas coupans B npupope. Ee
MaTeMaTH4YeCKHe CBOMCTBA 4
[IpakTuueckoe 3ansaTue
Tema 11.7 Cogepxanue yaeOHOTO MaTepuana
Pemenue 3ana4. | Jlorapupmuueckas  pynkums. Pemenwe — mpocTedimmx — norapupMHYECKHX
Jlorapudmer. yYpaBHEHUU 2
Jlorapudpmuueckas KonTponpsHas padora
byHKIUSA
Paznesn 12. 10
MHo:xecTBa. JJIeMeHTbI
Teopuu rpagos
Tema 12.1 Coneprxanue yueOHOro MaTepuaa
MHosxecTBa [Tonsitue MHOXkecTBa. [TonMHOkecTBO. Onepanyiv ¢ MHOKECTBAMU
KOMOMHMPOBaHHOE 3aHATHE 2
Tema 12.2 IIpodeccrnona/IbHO-OPHEHTHPOBAHHOE coJep:RaHue (conep:xanue
Onepanuu ¢ MHOXECTBAMH | MPUKJIATHOTO MOTYJIsI)
Onepannu ¢ MHOKecTBaMH. Pelienne npukiaaHbIx 3a1a4y
[TpakTHueckoe 3aHsATHE 2
Tema 12.3 Copneprxanue yueOHOro MaTepuaa
I'padmr [Tonsitue rpada. Cea3ubIii rpad, AepeBo, ITUKI Ipad HA IOCKOCTH
I[IpakTuueckas pabora 4
Tema 12.4 Coneprxanue yueOHOro MaTepuaa
Pemenue 3amad. | Onepanuu ¢ MHOXecTBamMHM. OmNHcaHue pPEaNbHBIX CUTyallud C IOMOUIBbIO
MmuoxectBa, I'padpl n ux | muoxects. [IpumeHeHne rpadoB K PEIICHUIO 32124
IIPUMEHEHNE KonTponbnas padota 2
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Pazgen 13. DaeMeHTHI

22

KOMOUHATOPHKH,
CTATUCTHKH M TEOPHH
BepOsAATHOCTEM
Tema 13.1 Coneprkanue ydeOHOro Mareprasa
OcHoBHBIE noHATHs | IlepectaHOBKH, pa3MenIeHUs], COUETaHUSI.
KOMOMHATOPUKHU 2
Kom0OuHMpoBaHHOE 3aHATHE.
Tewma 13.2 Cogepxanue yaeOHOT0O MaTepuaa
CoOsbiTHE, BEPOATHOCTE | COBMECTHBIE U HECOBMECTHbBIE COOBITHA. TeopeMbl O BEPOSITHOCTU CYMMBbI
coObiTus.  CrnoxeHue U | coObiTHil. YCIOBHAS BEPOSATHOCTD. 3aBUCHMbIC U HE3aBUCHMBbIE COOBITHS. TeopeMbl
YMHOXXEHHE BEPOATHOCTEN | O BEPOATHOCTH MPOU3BEACHUS COOBITHI.
2
KomOunmnpoBaHHoe 3aHsATHE
Tema 13.3 IIpodeccnonanbHO-0pHEHTHPOBAHHOE cojiepKaHue (conep:xanue
BepositHOCTB B | IPUKJIAIHOTO MOIYJIs1)
podecCHOHATBHBIX OtHOcuTeNbHAsT YacTOTa COOBITHS, CBOMCTBO €€ yCTOWYMBOCTU. CTaTUCTHYECKOE
3aja4ax orpeieneHue BepoaTHOCTH. OLeHKa BEPOATHOCTH COOBITHS
[TpakTHueckoe 3aHsATHE 4
Tema 13.4 Coneprxanue yueOHOro MaTepuaa
Juckpernas  ciydaiHas | Bugel crmywaiiapix BenmmumH. OrmpeneneHue JAUCKPETHON CIydailHOW BEIMYHHBL.
BEJINYMHA, 3aKOH ee | 3aKOH pacmpelielieHuss JHUCKPEeTHOM ciyyailHOM BenuuuHbl. Ee uuncioBble
pacnpeneneHus XapaKTEPUCTUKH 4
KomOuHnpoBaHHoe 3aHsATHE
Tema 13.5 Coneprxanue yueOHOro MaTepuaa
3agaun  Mmarematudeckod | Bapmanmonneiii psn.  [lomuron wactor w  rucrorpamma. CTaTHCTHYECKHE
CTaTUCTUKU XapaKTepUCTHKU psiJia HAOII0JaeMbIX TaHHBIX
KomMmOuHMpoBaHHOE 3aHSTHE
4
Tema 13.6 IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue

CocraBienne TabmHIl U

NMPHUKJIATHOT0 MOTYJIA)

OK-01, OK-02,
OK-04, IIK1.1
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JMarpaMM Ha MPaKTHUKE

[lepBuuHast 00paboOTKa CTATUCTUYECKUX JaHHBIX. [ paduueckoe ux mpeacTaBiIcHHE.
HaxoxxeHne cpeHIX XapaKTepUCTUK, HAOII0IaeMbIX JaHHBIX

[IpakTuueckoe 3ansaTue 4
Tema 13.7 Coneprkanue ydeOHOro Mareprasa
Pemenue 3a71a4. | DneMeHTsl KoMOMHATOpUKU. CoObITHE, BepOATHOCTH coObITHS. ClOXeHHe u
DneMeHThI YMHO>XEHHUE BEpOATHOCTEH
KOMOMHATOPHKH, KonTponbHas padora 2
CTaTUCTUKM U TEOPHUH
BEPOATHOCTEMN
Pasznen 14. YpaBHenus u 22
HEepPaBeHCTBA
Tema 14.1 Cogepxanue yueOHOTo MaTepuana
PaBHOCUIIBHOCTB PaBHOCHIBHOCTD ypaBHeHHMH M HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMBI
YPaBHEHMM M HEPABEHCTB. | pABHOCWJIBHBIX IIE€PEXO0Jax B YpaBHEHUSX M HepaBeHcTBax. OOmme MeTosl
OO1ye MEeTOAbI PEIIEHNsT | pelIeHHs YPAaBHEHHIA: Mepexo]] OT paBeHCTBA (YHKIMHA K PaBCHCTBY apryMEHTOB 4
JUIE MOHOTOHHBIX (DYHKIIMH, METOJ Pa3I0KEHUSI HAa MHOXXHUTEJIHM, METO] BBEACHUS
HOBOM NEPEMEHHOMH, (PYHKIIMOHAILHO-TpapUUECKU METOT
[TpakTHyeckoe 3anATHe
Tema 14.2 Coneprxanue yueOHOro MaTepuaia
I'paduueckuit MeTo | O0Imure MEeToAbl pPEelIeHHs] HEPABEHCTB: MEePEX0/1 OT CPAaBHEHUsS 3HAYCHUM (QyHKIUN OK-01, OK-02,
peteHus YPaBHEHMH, | K CpPaBHEHUIO 3HAYCHHWH apryMEHTOB [UII MOHOTOHHBIX (YHKIHHA, METOX OK-04, TTK 1.1
HEPaBEHCTB MHTEpPBaNOB, QyHKIMOHATBHO-Tpaduueckuil metof. ['paduueckuit meroa pemeHus
YpaBHEHUI U HEPABEHCTB 4
KomOuHnpoBaHHoe 3aHsATHE
Tema 14.3 Coneprxanue yueOHOro MaTepuaa
VYpaBHenus u HepaBeHCTBA | OmpeneneHrne MOAyNsA. PackpeiTme Momynst 1o ompexaeneHuto. [Ipocreiimme
C MOZyJIEM YpaBHEHHUS M HEpaBEHCTBa ¢ MoayneM. [IpumeHeHne paBHOCWIBHBIX MEPEX0JI0B B
OTpe/IeNIEHHBIX TUIAaX YPaBHEHUI 1 HEPABEHCTB C MOAYJIEM 2
KomMmOuHupoBaHHOE 3aHsTHE
Tema 14.4 Coneprkanue ydeOHOT0 MaTeprana

YPaBHCHI/Iﬂ N HCPABCHCTBA

3HakoMcTBO ¢ napameTpoM. [Ipocreiinyie ypaBHEHHs 1 HEPABEHCTBA C TapaMeTPOM
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C mapameTpaMu

KoMOuHMpoBanHoOe 3aHsTHE

Tema 14.5
CocraBiieHne W pelleHHe
npodecCHOHaIbHBIX 3a/1ad

IIpodeccnoHanbHO-0OPHMEHTHPOBAHHOE cojieprKaHue (conep:xanue
NPHUKJIATHOI0 MOIYJIA)

Penrenne TekCTOBBIX 3aJa4 HpO(i)eCCI/IOHaJ'IBHOFO COACPIKAHUA

C MOMOIIbIO YpaBHEHHH [TpakTrueckue 3aHATH 8
Tewma 14.6 CopepxaHue yaeOHOTO MaTepralia
Pemenne 3amad. | OOuie MeToAbl PEIICHUs YpaBHEHUM. YpaBHEHHUS U HEPABEHCTBA C MOJYJIEM U C
VYpaBHEHMs U HEPABEHCTBA | MapaMeTpamMu

[TpakTuyeckoe 3aHsTHE 2
CamocrosiTesibHast padoTa 6
Koncyabranus 6
IIpomexyTounasi arrecTanus (JK3aMeH) 6
Bcero: | 330
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3. Yc/10BuUS peaiu3aliii NPorpaMmsl 001eo0pa3oBaTeIbHON JUCHUIIMHBI

3.1. lna peaam3anuu NporpaMMbl JUCHHUILIHHBI NPETYCMOTPEHbI CJIEAyIOlIne
cnenuajJbHbIe IOMEIeHNs

Peanumzamuss nporpaMMbl TUCHUIUIMHBI TpeOyeT HaIW4Yus yd4eOHOro KaOwHeTa
MaTEMaTHKH.

O6opynoBanue y4eOHOTO KaOWHETA:

- IOCaJI0YHBIC MECTA 110 KOJMYECTBY 00yUarOIIUXCS;

- pabouee MeCTO MPeroIaBaTelIs;

- KOMIUIEKT Y4eOHO-HATJISIHBIX TIOCOOUIA;

- KOMILIEKT 3JICKTPOHHBIX BUCOMATCPHAIIOB;

- 3aJIaHUSA U1 KOHTPOJIBHBIX PadoT;

- mpoecCHOHAIEHO OPUEHTUPOBAHHBIC 3a1aHHS,

- MaTepHUaITbl YK3aMeHa.

TexHuueckue cpencTra O0yICHUS:

- IEPCOHATBHBIN KOMITHIOTED C JIMIIEH3HOHHBIM MTPOTPaMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C HIKPAHOM.

3.2. UndopMaunoHHoe odecneyeHue 00yueHust
OcHoBHas nuTeparypa:
Ne i/m | Uctounmk
1 BepHep, A. JI. Maremaruka: anre6pa M Hayajla MaTEMaTUYCCKOTO aHaJIn3a, rCOMETpPUA:

10-if xmacc: 6a30BbId ypoBeHb : yueOHUK / A. JI. Bepuep, A. I1. Kapn. — 4-e u3g., crep.
— Mocksa : IIpocsemenue, 2022. — 367 c¢. — ISBN 978-5-09-091758-2. — Tekcr :

ANEeKTpOHHBIM // Jlamp :  o2neKkTpoHHO-OMOnMmMoTeunas  cucrema. —  URL:
https://e.lanbook.com/book/334403 (narta ob6pamenus: 24.01.2024).
2 Bepnep, A. JI. Marematuka: anreOpa M Hadajga MaTeMaTUYECKOro aHalln3a, FEOMETPHUS:

11-# kmacc: 6a30BbIN ypoBeHb : yueOHUK / A. JI. Bepuep, A. I1. Kapn. — 4-¢ uzn., crep.
— Mocksa : IIpocBemenue, 2022. — 239 ¢. — ISBN 978-5-09-091757-5. — Tekcr :
NeKTpoHHBIH // Jlamp :  2NmeKTpoHHO-OMOnmMoTewnas cucrema. —  URL:
https://e.lanbook.com/book/334406 (nara obpamenus: 24.01.2024).

3 boromonoB, H. B. Marematuka : y4eOHHMK Ui CpegHero mpodeccrnoHalIbHOTO
obpazosanust / H. B. boromosnos, I1. . Camoitnenko. — 5-e¢ uzn., nepepad. u aom. —
Mockga : M3parensctBo FOpaiit, 2023. — 401 ¢. — (IIpodeccrnonansuoe oOpa3zoBaHue).
— ISBN 978-5-534-07878-7. — TekcT : anekTpoHHbIi / OOpa3oBarenpHas maThopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/511565 (nara o6pamenus: 24.01.2024).

4 Briciias maremaTtuka @ y4eOHMK W TPAKTUKYM I CpeaHero mnpodecCHOHaTbHOTO
obpazoBanus / M. b. XpunyHosa [u np.] ; moz obmeii pexakiueit M. b. Xpumnynosoit, U.
M. [pranok. — MockBa : HWzmarensctBo HOpaiit, 2023. — 472 c¢. —
(ITpodeccuonanproe obpazoBanme). — ISBN 978-5-534-01497-6. — Tekcr
anekTpoHHBIH //  OOpazoBatenpHass T1uiatrpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/513645 (nara obpamenus: 24.01.2024).

JlononHuTENRHAS IUTEPATypa:
| Ne /i | Mctounux |
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1 Maremaruka : anreOpa ¥ Hayalla MaTeMaTUYeCKOTO aHajiu3a, reoMerpus. Anredpa u
Hayayla matemMatudeckoro a”ammsa. 10 kmacc : yueOnuk / 0. M. Komsrun, M. B.
TkauéBa, H. E. ®&émoposa, M. W. IllaGynun. — 10-e usm., crep. — Mocksa :
[Tpoceemenue, 2022. — 384 c. — ISBN 978-5-09-087550-9. — Texkcr : 251eKTpOHHBIH //
Jlans : anektponHo-OuOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/334559
(mara obpamenus: 24.01.2024).

2 Marematuka : anrebpa M Hadajla MaTeMaTHYeCKOTO aHalu3a, TeoMeTpus. Anredpa u
Hayayla mMaTemMatuyeckoro a”aimsa. 11 xmacc : yueOnuk / 0. M. Komsrun, M. B.
TkauéBa, H. E. ®émopoa, M. M. Ilabynmn. — 10-¢ wm3x., crep. — MockBa :
ITpoceemenue, 2022. — 384 c. — ISBN 978-5-09-087603-2. — Tekcr : 2JI€KTpOHHBIH //
Jlansb : anexTpoHHO-OMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/334562
(mara obpamenus: 24.01.2024).

3 boromonos, H. B. Ilpaktuueckue 3ansrusi no marematuke B 2 4. Yacte 1 : ydyeOHOe
nocobue s cpenHero npodeccuonanbHoro oopazosanus / H. B. boromonos. — 11-¢
u3n., mnepepad. m gom. — MockBa : MszmarensctBo FOpaiit, 2023. — 326 c. —
(ITpodeccuonanpuoe obpaszoBanmue). — ISBN 978-5-534-08799-4. — Tekcer
uiekTpoHHBIH  //  OOpaszoBarenpHas rmiatrpopma  IOpait  [caiit]. —  URL:
https://urait.ru/bcode/512668 (mata oopamenus: 24.01.2024).

4 boromonos, H. B. Ilpakruueckue 3anatus 1o marematuke B 2 4. Yacte 2 : ydyeOHOE
nocobue s cpeaHero npodeccuonanbHoro obpazosanus / H. B. boromono. — 11-¢
u3n., mnepepad. m gom. — MockBa : UszmarensctBo HOpaiit, 2023. — 251 c. —
(ITpodeccuonanpuoe obpaszoBanue). — ISBN 978-5-534-08803-8. — Tekcer
uiekTpoHHBIH  //  OOpaszoBarenpHas 1mnatrgopma IOpait  [caiit]. —  URL:
https://urait.ru/bcode/512669 (nara obpamenus: 24.01.2024).

5 HopodeeBa, A. B. Maremaruka. COOpHHK 3a7a4 : y4eOHO-IPAKTHIECKOE OCOOUE ISt

cpennero npodeccrnonansHOro oopazoanusi / A. B. JlopodeeBa. — 2-e¢ u3a. — Mocksa :
M3narenscrBo FOpaiit, 2023. — 176 ¢. — (Ilpodeccuonanbroe odpaszoBanue). — ISBN
978-5-534-15556-3. — Tekcr : anekTpoHHbIN // OOpa3oBarenbHas miatdopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/512131 (nara obpamenus: 24.01.2024).

NHupopmaninoHHbIe 3JIEKTPOHHO-00pa30BaTEIbHbIE PECYPCHI:

Noi/mt | Uctounuk

1 Bcepoccuiickue wunTepHeT-onmmmnuansl. - URL:  https://online-olympiad.ru / (marta
obpamenus: 12.02.2024). - TekcT: 2IeKTPOHHBI.

2 Enmunas xomnmekius 1udpoBeix oOpasoBarenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru_(mara obpamuenusi: 08.02.2024). - TekcT: 371€KTPOHHBI.

3 Hudopmanmonnas cucrema «EIUHOE OKHO JOCTyNa K 0Opa3oBaTelbHBIM pecypcamy. -
URL: http://window.edu.ru/ (mara obpamienus: 02.02.2024). - TeKCT: 31€KTPOHHBIH.

4 Hayunas anekrponnas OubOmmoreka (HDB). - URL: http://www.elibrary.ru (mara
obpamienus: 12.07.2023). - TekcT: 3JEKTPOHHBIH.

5 OTtkpeIThii KOUTEMK. Matematuka. - URL: https://mathematics.ru / (mata oOpamieHus:
12.01.2024). - TeKcT: 2JIeKTPOHHBIN.

6 [MoBTropum matematuky. - URL: http://www.mathteachers.narod.ru / (zara oGparieHust:
12.01.2024). - TeKcT: 2JIeKTPOHHBIN.

7 CnpaBOYHUK o MaTeMaTuKe JUISt IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mata oOpamenus: 12.01.2024). -
TekcT: 2IeKTPOHHBIN.

8 Cpennsis MaTemaTuueckas uHTepHeT mmkona. - URL: http://www.bymath.net/ (marta
obpamienus: 12.01.2024). - TekcT: 3JEKTPOHHBII.

9 denepanbublii opran «Poccuiickoe odpaszoanue». - URL: http://www.edu.ru/ (marta

obpamienus: 02.01.2024). - TekcT: 3JEKTPOHHBII.
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http://www.bymath.net/
http://www.edu.ru/

[lepuonuueckue U3ganu:

EcTtecTBeHHbBIE M TEXHHYECKHE HAYKH : Hayd. )KypHan / 1. pexd. A. 5. XaBkuH. — MockBa

1 : OO0 "U3parenserBo "CoyrHuk+", 2002 — .— Brixoaut 12 pa3 B roa. — ISBN
neyaTHou Bepcun 1684 — 2626. — TekcT : HEMOCPeACTBEHHBIMH.
BECTHUK BOPOHEXCKOI'O TOCYAAPCTBEHHOI'O YHUBEPCUTETA. CEPUA
: DUBUKA. MATEMATHUKA : HayuHBI# )XypHI / yapeauTenb : BopoHexckuit

2 rocyJIapcTBeHHbIN yHuBepcuret. — Boponex : 2000 — .— Ywucio BbITyCKOB B roJI: 4. —

ISSN neuatnoit Bepcuu: 1609-0705. — Tekcr : anexkrponnsiii //IBC elibrary [caiiT]. —
URL : https://www.elibrary.ru/contents.asp?id=50513654 (nata oopamenus: 24.01.2024)
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4. KoHTpOJIb M OlleHKA Pe3yJIbTATOB OCBOEHNs 00111e00pa30oBaTe/IbHOM

JTUCIHHUILINHBI

KOHTpO.]Ib H OLCHKaAa pPCE3yJIbTaTOB OCBOCHMA O6Hl€06p330BaT€JIBHOﬁ JAUCHITHUITIINHBI

pPacKpbIBAlOTCS  4epe3

JUACIUTUIMHAPHBIE

pE3yJIBTaTHI,

HalIpaBJICHHLIC Ha

dbopmupoBaHre 00MUX M MPO(ECCHOHATBHBIX KOMIIETCHIIMHA 1O pa3jenaM W TeMam

coJiepKaHusl yueOHOro MaTepuara.

O0mas/npogeccuoHaNbHasI Pa3znen/Tema Tun oueHoYHbIX
KOMIIeTEeHIUS MeponpusTUs
OK 01. Beibupats criocoOsr P 1, Tema 1.1, 1.2, 1.3 [T-0/c1.4,1.5,1.6 | TecrupoBanue
peuieHus 3anaq P 2, TeMmsr 21, 22, 23, 24, 2.5 H'O/C, VY CcTHBIN onpoc
npodeCcCuoHAITBHON 2.6 MaremaTnueckuit
eATENBHOCTH P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 MKTAHT
P 4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
MIPUMEHUTETILHO T-o/c, 4.8, 4.9, 4.10, 4.11 NunuBuayanbHas
K pa3JINuYHbIM KOHTEKCTaM PS5, Temni 5.1,5.2 CaMOCTOSATEIIbHAS
P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pabora
6.7 II-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 IIpencrasnenue
P7, Temrr 7.1,7.2,7.3,7.4,7.5,7.6, pe3yIbTaToOB

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

IPAKTUYECKUX paboT
3amura TBOPUECKUX

P8, Tembi 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 paGor

P9, Temr1 9.1,9.2,9.3,9.4,9.5 KoHTposbHas paboTa

P 10, Temsr 10.1, 10.2, 10.3, 10.4 S——

P11, Temsr 11.1,11.2, 11.3 IT-0/c, SK3AMEHAMOHHBIX

11.4,11.5,11.6 IT-o/c, 11.7 N

P 12, Temsr 12.1,12.2, 12.3, 12.4 Saanit

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

IT-o/c, 13.6

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5

II-o/c, 14.6
OK 02. Mcnoab30BaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPELICTBA 1.6 VYeTHBII onpoc
HOMCKa, aHaIN3a U P2, Temer 2.1, 2.2, 2.3, 2.4, 2.5 I-0/¢, | \aremaruueckuii
HHTEpTpeTatin 12>§ Temst 3.1, 3.2, 3.3 -o/c, 3.4 AMICTART
undopmauuu, u P4, Tewwi 4.1, 42, 43, 4.4, 4.5, 4.6, 4.7 | AnAuBniyanbias
UH(OPMAIUOHHEIE M-o/c, 4.8, 4.9, 410, 4.11 CaMOCTOSATENbHAS
TEXHOJIOTUH IS P 5, Tems1 5.1, 5.2 paborta
BBITIOJTHCHHMS 33,124 P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
npo¢eCCHOHATbHON 6.7 Il-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yIbTaToOB
JEATETBHOCTH P 7, Temst 7.1,7.2,7.3,7.4,7.5,77.6, NPAaKTHIECKUX PaboT

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, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

3amura TBOPYECKUX
pabot

KonTpomnpHas pabota
Brimonnenue
JK3aMEHAIMOHHBIX
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P11, Temsr 11.1,11.2, 11.3 IT-o/c, 3aJJaHui

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

IT-o/c, 14.6
OK 04. DddexTruBHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
B3aMMO/ICHCTBOBATh U 1.6 VYcerHblii onpoc
paboTaTh B KOJJIEKTHBE U 12) 62’ Tewmwbt 2.1, 2.2, 2.3, 2.4, 2.5 T-o/¢, | Maremarnueckuit
rovamAe P 3, Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4 JieTant

P 4, Tempr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VIHAMBAAyaNbHAA

IT-o/c, 4.8,4.9,4.10, 4.11 CaMOCTOATCIIbHAA

P 5, Temsr 5.1, 5.2 pabora

P 6, Temr! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaToB

P7 Temn1 7.1,7.2,73,74,7.5,7.6,
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

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

HPaKTHYECKHX PadoT
3amura TBOPUECKUX
pabor

KonTposabnas padora

Brinonnenue
P 10, Temsr 10.1,10.2, 10.3, 104
P 11, Temsr 111,112, 11.3 IT-o/c, A
114,115, 11.6 Tl-o/c, 11.7 St
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, Tems! 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6
I1IK 1.1 [TnanupoBats padbotsl | [IpodeccronanbHO-OpHEeHTHPBAaHHBIE TecTtupoBanue
n o0palaThIBaTh pe3yJbTaThl 3a/1aHUS VYeTHBII onpoc
Ire0JIOTUYECKUX, MaremaTnaeckuii
reou3n4ecKux 1 JTUKTaHT
TFEOXUMHYECKHUX WHnuBuayansHas
UCCIIEJOBaHUM. CaMOCTOSITENIbHAS
pabota
IIpencrasinenue
pe3yabTaToOB

MPaKTUYECKUX paboT
3anmTa TBOPYECKHUX
pabort

KonTpomnpHas pabota
Brimonnenue
9K3aMCHAIMOHHBIX
3aJaHuM

MoanwucaHo ¢ ucnonsaosanvem MO axusigner
Bepcus 1.0, (c) 2021 AnekcaHap CuMoHOB
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