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1. OBIIASI XAPAKTEPUCTHUKA PABOYEH TIPOTPAMMBI YYEBHOM
JANCHUIIJINHBI
1.1.MecTo quCHMIUIMHBI B CTPYKTYpe npodeccuoHAJIbHOH 00pa30BaTe/IbHOM MPOrpamMMbl
CIIO:
O6meobOpa3oBaTenbHas  guciumimHa «MaTemaTtuka»  sBIseTCS  00s3aTeNbHOM  YacThiO
0011e00pa30BaTeIbHOTO LUKIA 00pa3oBaTeiabHON mporpammbl B cooTBeTctBUM ¢ PI'OC mo
npodeccuu 35.01.27 Macrtep CellbCKOX035HCTBEHHOTO IMTPOU3BOICTRA.

1.2. Heau U miiaHupyeMblie pe3yJabTAaThl 0CBOCHUS IUCIHUILIUHBI:

1.2.1. Lleap IUCIUTIMHBL

CopepxaHrie MporpaMMbl 00IIe00pa3oBaTeNbHON JUCIHUILTUHBI «MareMaTHka» HalpaBICHO Ha
JIOCTHDKCHHE PE3yJIbTaTOB €€ M3y4eHHs B cooTBeTcTBUU ¢ TpeboBaHusMu GI'OC COO c yuerom
npodeccuonanbHoi HarpasneHnoctu PI'OC CIIO.

1.2.2. Ilmanupyembie pe3yJabTaThl OCBOCHHsS  OOIIE00pa30BATENbHON  JUCHUIUIMHBL B
cootBercTBUU ¢ I'OC CIIO u Ha ocHoBe PI'OC COO
Ocoboe 3HaueHne JUCIUIUTMHA UMeeT pu GpopmupoBanun u passutun OK u [TK.



O01mme KOMIIEeTEHIINHT

IInanupyemsle pe3yJbTaThl 00yUeHHs

JICATCIIBHOCTH IPUMEHUTCIIBHO

K pa3JIMYHbIM KOHTCKCTaM

TEXHOJIOTHYSCKOH H COHI/IaJ'IBHOI\/'I HaIIpaBJICHHOCTH,

CIIOCOOHOCTh ~ WHHUIIMMPOBAaTh,  IUIAHUPOBaTh U
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JICATEIILHOCTD;
- MHTEpeC K pa3In4HbIM cepaM npodecCHOHATbLHOU
eI TeILHOCTH,
OsBiagenue

IIO3HAaBaTCIbHBIMU IIGﬁCTBI/I?IMHI

YHUBEPCAIbHBIMU y4eOHBIMU

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSTEJIBHO (bopMynMpoBaTh u
aKTyalu3upoBaTh MNpoOJeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIIECTBEHHBIH MpPHU3HAK WIIH

OCHOBAaHUA JJISA CpaBHeHI/ISI, KHaCCHq)HKaHHH nu
000OIICHHS;
- ompeneNATh e JCATCIIbHOCTH,  3aJ1aBaTh

MMapaMETPhl 1 KPUTCPHUU UX JOCTUIKCHUSA
- BbBIABJIATE 3aKOHOMCPHOCTH HW IIPOTUBOPCHUA B
PACCMATPUBACMBIX SABJICHUAX,

- BHOCHUTb KOPPCKTHBBI B JACATCIBHOCTH, OLICHUBATH
COOTBCTCTBUC PE3YJILTATOB LCIIAM, OLICHHUBATL PUCKH]
[MOCJIEICTBUI ACATCIIbHOCTH,

- pa3BUBaTb KPE€ATUBHOC MBIINUICHUC IIPU PCIICHHU]

Oo0mmue JlucuunmHapHbIe
OK 01 Beibupatb ciocoObl |- TOTOBHOCTH K TPYAY, OCO3HAaHHE IIEHHOCTH[-BJIAJETh METOJAaMH J0KA3aTeIbCTB, AITOPUTMAMH PEILICHHS
pereHus 3a1a4 MacTepCcTBa, TPYHOII00HE; 3agad; yMeHue (hopMyaupoBaTh ONPEACICHUs, aKCHOMBI U
poeccuOHATBLHON -  TOTOBHOCTb K  aKTHBHOH  JI€ATEIIbHOCTH[TEOPEMBI, IPUMEHSATH HX, IPOBOAUTH T0OKa3aTeIbHBIE

[paccyXKJeHUs B XOJI€ PEeLIeHUs 3ajay;
- YMETb OIIEPUPOBAThH MOHATHSMHU: CTEIIEHb YUCIIA, JOrapupm
4Kciia; YMEHUE BBIIOJIHATH BHIUMCICHUE 3HAUYCHUN U
peoOpa30BaHuUs BBIPAKEHUN CO CTENEHAMHU U Jlorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIEHBIX BRIPAKCHUH;

- YMETb OIIEPUPOBATH MOHATUSAMU: PALlUOHAIIBHBIE,

M ppalMOHaIbHbIE, IOKA3aTeNIbHbIE, CTEIICHHBIE,
lorapu@mMuuecKue, TPUrOHOMETPUUECKUE YPABHEHUS U
HEpaBEHCTBA, X CHCTEMBI;

- YMETb ONEpPUPOBATH MOHATHAMMU: (YHKINS, HETIPEphIBHAS
(yHKLIMS, TPOU3BOHAS, IEPBOOOpa3Has, ONpeAeIeHHbIH
MHTETpaJl; yMETh HAXOIUTh IPOU3BOAHBIE JIEMEHTAPHBIX
(yHKIIUH, UCTIONB3Ys CIIPaBOYHbIE MaTepUabl; UCCIEN0BATh B
[POCTENIINX CllydasixX GYyHKIMH HA MOHOTOHHOCTh, HAXOJIUTh
HanOOJIbIINE U HAUMEHbIINE 3HaYeHUs] PYHKIIN; CTPOUTh
rpad¥Ku MHOTOWIEHOB C UCIIOJIb30BAHUEM arapara
MaTEMAaTHYECKOT 0 aHAIIN3a; IPUMEHATH IPOU3BOIHYIO IpU
[pELICHNN 3a]a4 Ha ABM)KEHUE; PellaTh MPAaKTUKO-
OpPUEHTHUPOBAHHBIE 33/1a41 HAa HaWOOJIbIIINE U HAUMEHbIIINE
3HAUEHUS, HA HaXOXACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETb ONEPUPOBATH MOHATHIMHU: PallMOHANbHAs (PYHKLHS,
MoKazareiabHask QYHKIMS, CTeNIeHHAs! (PYHKIINS,

PKU3HEHHBIX TIPOOIIEM

imorapudmuydeckas pyHKIINS, TPUTOHOMETPUYECKUE (PYHKIINH,




0) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BIAQJICTh HABBIKAMH Yy4eOHO-UCCIICOBATEILCKON U
[IPOCKTHON JEATEIHbHOCTH, HABBIKAMH pa3peIICHUS
po0em;
BBISIBJISTH

INPUYUHHO-CIICACTBCHHBLIC CBA3U U

AKTYyaJIU3UPOBAaTh 3a/Jady, BBIIBUI'aTb THUIIOTE3Yy €€
[PCHICHUS, HAXOAUTh APryMCEHTHI JIA HOKA3aTCIbCTBA
H

CBOMX  YTBEPKICHUH,

KPUTEPUU PELLICHHUS;

3aJaBaTh  IapaMeTpbl

- aHaJII/I?;I/IpOBaTI) HOJ'IyLICHHBIC B X0IOC peHIeHI/ISI
3agauun pe3yJH)TaTI)I, KpI/ITI/I‘-IGCKI/I OLICHHUBAThL HUX
TOCTOBEPHOCTD, MTPOrHO3UPOBATh M3MCHCHHE B HOBBIX
YCIIOBHSX;

-- yMETh TICPEHOCUTHh 3HAHUS B TO3HABATEIBHYIO H
MPAKTUYECKYIO0 00JaCTH KU3HEIEATEIbHOCTH,

YMETH
MpeAMETHBIX 00JIacTeH;

WHTETPUPOBAaTh  3HAHUSA W3  PA3HBIX
- BBIJIBUTaTh HOBBIE UJCH, NIPEUIaraTb OPUrHHAIBHBIC
[TOAXO/bI U PELICHUS;

1 CIIOCOOHOCTb UX HCHOJb30BAHUS B IMO3HABATEIbHOM

1 COLIMAJIbHOM IMPAaKTHUKE

0OpaTHbIe GYHKLINHU; YMEHHE CTPOUTH TPAPUKH U3yUECHHBIX
(yHKINH, HCTIOB30BaTh IpaKU MPU U3YUECHUH IIPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX
[PEIMETOB U 3ajjay U3 peallbHON KHU3HU; BBIPAXKaTh
(hopMysIaMy 3aBUCUMOCTH MEXJly BETUUUHAMU;

- YMEThb pelIaTh TEKCTOBBIE 3a7ja4ll Pa3HbIX TUIIOB (B TOM UYHUCIIe
Ha [TPOLIEHTHI, JOJIM U YacTH, Ha IBUKEHUE, paboTy, CTOUMOCTh
TOBAPOB M yCIIYT, HAJIOTH, 33Jja4l U3 00JIaCTH YIpPaBICHUS
ITMYHBIMA M CEMEHHBIME (DMHAHCAMU); COCTABIISITH BEIPAKECHUS,
YpaBHEHHsI, HEPAaBEHCTBA U MX CHCTEMBI T10 YCIOBHUIO 3aauH,
1ICCIIEZI0BATh MOJTY4YE€HHOE PELICHUE U OLCHUBATh
[PaB/010I00HOCTh PE3YJIbTAaTOB;

- YMETb ONEpUPOBATH MOHATHIMMU: CpeHEe apu(PMETHUUECKOE,
Me/naHa, HauOoJiblllee M HaMMEHbIIee 3HaYeHUs, pa3Max,
criepcusi, CTaHAAPTHOE OTKIOHEHHWE YHCIOBOr0 Habopa;
[YMETb U3BJIEKaTh, MHTEPIPETHPOBATH HHPOPMAIIHIO,
[Ipe/ICTaBICHHYIO B TaOMMIaX, HA AMarpaMMax, rpaukax,
OTPaKAIOIIYIO CBOMCTBA PEaJIbHBIX MPOIECCOB U SBJICHUN;
MPEICTABIATh HH()OPMAIHIO C TIOMOIIBIO TAOJHUI] M TUArPaMM;
MICCIIe/I0BaTh CTATUCTHUYECKUE JJAHHBIC, B TOM YHCIIE C
NpUMEHEHHEM IpauyecKrX METOIOB U JIEKTPOHHBIX CPEJICTB;
- YMETb ONEpPUPOBATH MOHATHIMU: CIIy4aiHbII OIBIT U
ciyyaiiHoe cOObITHE, BEPOSITHOCTD CIIy4aifHOrO COOBITHS;
YMEHUE BBIYUCISTH BEPOSATHOCTH C UCTIOIb30BaHUEM
rpadM9IecKuX METOI0B; TPUMEHSITH (POPMYITBI CIIOKEHUS
[YMHO>KEHUS BEpOSTHOCTEN, KOMOUHATOpHBIE (DaKTHI U
(hOpMYJTBI TIPU PEIIEHUH 3a]1a9; OIIEHUBATh BEPOSTHOCTH
[pEaTbHBIX COOBITHI; 3HAKOMCTBO CO CIIY9aifHBIMHU BEJTMYNHAMH,




YMCHUC MMPUBOJUTH IIPUMECPHI IPOABJICHHUA 3aKOHA 0O0IBIINX

UK CCII B IPUPOJHBIX U O6H.[CCTB€HHBIX SIBJICHUAX

- YMCTb OIICPpUPOBATH IMOHATUAMM: TOYKA, IIpAMas, IIJIOCKOCTb,
[IPOCTPAHCTBO, ABYI'PAHHBIN YIoJl, CKPEIIMBAIOLIUECS IPSIMBIE,
[apaJlIeIbHOCTh U NEPIEHAUKYISIPHOCTh NPSAMBIX U
[UIOCKOCTEH, yroa Mexay NpsIMbIMH, YTOJl MEKAY IPAMON U
[UIOCKOCTBIO, YTOJI MEX/Y IUNIOCKOCTSIMH, PACCTOSIHUE OT TOUKH
10 INIOCKOCTH, pACCTOAHUE MEXAY IIPAMBIMU, pACCTOSTHUE
MCIKAY IJIOCKOCTSAMU, YMCHHEC UCIIOJIb30BaTh ITPU PCUHICHUA
3a/1a4 U3y4eHHbIE (PaKThl U TEOPEMBI IIJITAHUMETPUU; YMEHHUE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

- YMETb ONIEPUPOBATH MOHATHAMU: MHOIOI'PAaHHUK, CEUEHUE
MHOTOrpaHHMKa, KyO, napajuienenumnes, npusMa, nupamMmua,
(urypa 1 oBepXHOCTb BpalLLICHUs, LIMIIMH/P, KOHYC, L1ap,
cdepa, ceueHus: GUTypsl BpalleHHsl, IIOCKOCTh, Kacarouasics
cdepbl, HTMIMHAPA, KOHYCA, IJI0LaAb TOBEPXHOCTH MUPaAMUIbI,
MPU3MBI, KOHYCa, IWJIMHIPA, III0IIab cepbl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapaJuIeIeNnIe/1a, TMPAMHIBI, TIPU3MBIL,
[MIMHAPA, KOHYCAa, Iapa; yMeHHe N300pakaTh MHOTOTPaHHUKH
1 IOBEPXHOCTH BpAILlEHUsI, UX CEUYEHUS OT PYKH, C IOMOIIIbIO
YEepPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPABUIbHBIE MHOTOTPAHHUKHY;

- YMETb ONEpPUPOBATH MOHATHIMMU: ABH)KEHHE B IPOCTPAHCTBE,
110100HbBIE GUTYPBI B MPOCTPAHCTBE; UCIOIb30BaTh OTHOILIEHUE
rIoaiel moBepxHocTed 1 00beMOB OI0OHBIX (GUTYD MPU
[pEIIeHNH 3a]1aY;

- YMCTb BBIUYUCIIATE TCOMETPUUCCKHUEC BEJIMYUHEBI ()IJ'II/IHa, yrou,




[I0I1a/1b, 00BEM, TUIOIIAAb TOBEPXHOCTH ), UCHIONb3YS
M3ydeHHBIC (POPMYIIBI U METOMBI;

- YMETb OIIEpUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOPJMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJIIpHOE MPOU3BEICHHUE, YTOJ MEXY BEKTOpaMH, CyMMa
BEKTOPOB, IPOM3BEACHUE BEKTOPA HA YUCIIO; HAXOAUTB C
[IOMOILBIO U3YYEHHBIX (POPMYIT KOOPAUHATHI CEPEAUHBI
0Tpe3Ka, pacCTOSTHUE MEKIY JBYMsI TOUKAMU;

- YMETb BBIOUPATH MOAXOIANINMN U3yUEHHBIH METO JUIs
[pelIeHUs 3a/1a4M, paclio3HaBaTh MaTeMaTHUYECKHE (PaKThl U
MaTeMaTUYECKHUE MOJIENH B IPUPOAHBIX U OOLIECTBEHHBIX
SIBICHUSIX, B HICKYCCTBE; YMEHHE IPUBOAUTE IIPUMEPHI
MaTeMaTUYECKUX OTKPBITHI POCCUICKOM U MUPOBOI
MaTeMaTHYeCKOW HayKH.

- YMETh OIIEPUPOBATh MOHATUSAMU: ONPEACIECHUE, AaKCHOMA,
TeopeMa, CIIe[ICTBHE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
[paBHOCUJIbHBIE (DOPMYIMPOBKHU; YMEHHUE (POPMYIHPOBATh
0OpaTHOE ¥ MPOTHUBOIIOJIOKHOE YTBEPKIEHUE, IPUBOIUTH
[IpUMEPBI U KOHTPIIPUMEPBI, UCIIOJIB30BATH METO/T
MaTEMAaTUYECKON MHIYKIIMH; IIPOBOUTH JOKa3aTeIbHbIC
[pacCyXICHHUsI IIPU PELICHUHN 33]a4, OLIEHUBATh JIOTHYECKYIO
[IPABUJIBHOCTb PacCYXICHUM;

- YMETb OIIEPUPOBATh MOHATUSIMU: MHOKECTBO, ITOJIMHOXKECTBO,
oIepaly HaJl MHOKECTBAMH; YMEHUE HCII0Ib30BaTh
TeOPETUKO-MHOKECTBEHHBIN amnmapaTt JAJIsl ONMCaHUs peabHbIX
[IPOLIECCOB U ABJIEHUH NPU PELLIEHUH 33a4, B TOM YHCIIE U3
NPYTUX y4eOHBIX MPEIMETOB;

- YMETh OIEpUPOBATh MOHATUSAMU: Tpad, CBA3HBIHN rpad,




nepeBo, UKL, Tpad Ha MIIOCKOCTH; YMEHHUE 33/1aBaTh U
OIHCBIBATH TPadbl pa3IMYHBIMU CIIOCOOAMU; HCIIOIB30BATh
rpadbl IpU PELICHNH 33/1a4;

- YMETb CBOOOHO ONIEPUPOBATH MOHATHSIMU: COUETAHUE,
[IepEeCTaHOBKA, YMCIIO COYETAHUH, YUCIIO NIEPECTAHOBOK; OMHOM
HproTOHA; yMeHME IPUMEHATh KOMOMHATOPHBIE (PAKTHI U
[paccyXIeHMs JUIs PeLIeHus 3aj1ay;

-YMETh OTIEPHPOBATH MOHATHSAMHE: HATYPaJIbHOE YUCIIO, [IENI0e
YHCII0, OCTATOK 0 MOJYJIIO, PAIlMOHAIFHOE YUCIIO,
MpPaIMOHATIFHOE YMCII0, MHOXKECTBA HATYPAIbHBIX, I[EIIBIX,
[pAaIlMOHATIBHBIX, IEUCTBUTEIBHBIX YHCENT, YMEHUE HCIIOJIb30BATh
[PU3HAKU AETMMOCTH, HAUMEHBIINN OOIIUI 1eNUTeNb U
HalMeHbllIee o01lee KpaTHoOe, anroput™ EBkinaa npu
[peILICHUH 33]a4; 3HAKOMCTBO C Pa3JIM4YHBIMU NO3ULIMOHHBIMU
cHCTeMaMM CUMCIICHUS;

- YMETh CBOOOTHO OTIEPHPOBATH OHATHSIMH: CTETICHB C IIETBIM
MoKa3aTesieM, KOpeHb HaTypaJIbHOW CTETIEHH, CTETICHD C
[pAaIIMOHAIEHBIM TTOKA3aTeNIeM, CTETICHb C JIEHCTBUTEIBHBIM
(BeIIECTBEHHBIM) TMIOKa3aTeeM, JIorapudm 4uciia, CHHYC,
KOCHHYC U TAaHT'€HC IIPOU3BOJIBHOIO YHCIIA;

- YMETb ONEPUPOBATH MOHATHSIMHU: TOXKAECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA
YPaBHEHMI U HEPABEHCTB, PABHOCHJIBHOCTh YPaBHEHUH,
HEpaBEHCTB U CHCTEM, palliOHaIbHbIE, HPPALlHOHAIIEHBIE,
MoKa3aTeJbHbIE, CTETICHHBIE, JIoTapu(hMUIECKHe,
TPUTOHOMETPHUYECKUE YPAaBHEHHS, HEPABEHCTBA U CHCTEMBI;
[YMEHHE peliaTh ypaBHEHHUs, HEPABEHCTBA M CUCTEMBI C
MMOMOIIIBIO PA3JIMYHBIX TIPUEMOB; PEUIaTh ypaBHEHHS,




HEpaBEHCTBA U CHCTEMBI C IIAPAMETPOM; IPUMEHATh ypaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI ISl PELICHUS MAaTEMaTHUECKUX
3aad ¥ 3a/1a4 U3 Pa3JInYHbIX 00JIacTe HAYKU U pealbHOM
PKU3HM,

-yMeTb CBOOOJIHO ONEpUPOBATh MOHATUAMU: IpaduKk QyHKIMH,
oOpaTtHas QyHKIMSA, KOMIO3ULIUS (PYHKITUH, IMHEHHAS
(yHKLMSA, KBagpaTUyHast QyHKIMsL, CTereHHas (PyHKIUS ¢
[eJIBIM TIOKa3aTesieM, TPUTOHOMETpUYecKrue (PyHKIINH,
0OpaTHBIC TPUTOHOMETPUYECKUE (QYHKIIUH, TOKa3aTeIbHAs U
iorapu@gmuyueckas pyHKINUN; yMEHUE CTPOUTH TpapuKu
(yHKIMH, BBITOJTHATH TpeoOpa3oBanus TpaguKoB (yHKIIHA;
[YMEHHUE MCII0JIb30BaTh rpauku GyHKIMN A1 U3yUEeHUs
[IPOILIECCOB U 3aBUCUMOCTEN IIPU PELICHNH 33134 U3 JPYTuxX
y4eOHBIX IPEMETOB U U3 PealbHOM KU3HU; BbIpaKaTh
(hopMyIaMy 3aBUCUMOCTH MEX]ly BETMUYNHAMU;

[YMEHHE CBOOOIHO ONEPUPOBATH MOHITHIMHU: YETHOCTh
(yHKIINHU, IEPHOAMYHOCTH (PYHKITUH, OTPAHUIEHHOCTh
(hyHKIIMM, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM (PYHKLINH,
HanOoJIbIIIee M HANMEHbIIIee 3HaYeHNS (YHKIINN Ha
MPOMEXKYTKE; YMEHUE MPOBOAUTH HCCiel0BaHUEe (PYHKIINY;
[YMEHHUE HCII0JIb30BaTh CBOMCTBA M rpaduku GYyHKIMH AT
[peILIeHNs YpaBHEHUI, HEpAaBEHCTB U 3a/1a4 ¢ TapaMeTpamu;
300pakaTh Ha KOOPIMHATHOM MJIOCKOCTH MHOXKECTBA
[pelLIeHH ypaBHEHUI, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOTHO OTIEPHPOBATH TIOHSATHSIMH:
MMOCIIeIOBATEIHHOCTD, apu(METHIECKAs IIPOTPECCHS,
reoMeTpuyecKas mporpeccusi, 0eCKOHEUHO yObIBaroIIast
reoMeTpHYECcKas IPOTPECcCHsl; YMEHHE 331aBaTh
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[10CJIEI0BATEIBLHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX
hopmyu;

- YMETb ONEPUPOBATH MOHATHIMH: HEMPEPHIBHOCTD (PYHKITUH,
ACUMIITOTHI rpaduka GyHKINH, IEpBast U BTOPAst IPOU3BOIHAS
(yHKLIMU, TEOMETPUYECKUN U (PU3HUECKUI CMBICT
[IPOM3BOIHOM, IEpBOOOpa3Hasi, ONPE/IEICHHbIN HHTErpal;
YMEHHE HaXOIUTh aCUMITOTHI rpadrka GyHKIUU; yMEHUE
BBIUMCIISITH IPOU3BOIHBIE CYMMBI, IPOU3BEIEHNUS, YACTHOTO U
KOMIO3UIMHY (PYHKIINNA, HAXOAUTh YpaBHEHUE KacaTeJIbHOH K
rpaduKy QyHKIHIH;

[YMEHHE UCII0JIb30BaTh IPOU3BOIHYIO JIJISl UCCIEA0BAHUS
(yHKLIMH, UTs1 HAX0KJICHHUSI HAWTy4IIero PelieHus B
[PUKJIAJHBIX, B TOM YHUCJIE COLUAIBbHO-3KOHOMUYECKUX U
(U3MYEeCKUX 3a/1a4ax, Ui ONpeIeIeHUs] CKOPOCTH U
[YCKOPEHHMSI; HaXOAUTh IJIOUIaId U 00BEMBI (QUTYP C TOMOILBIO
MHTErpaa; NpUBOJUTEH IPUMEPbl MAaTEMATUYECKOTO
MOJIETMPOBAHUS C MOMOILBIO T depeHINaIbHBIX YpaBHEHU;
- YMETh OIEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCJIO,
COTIPSIKEHHbIE KOMIIEKCHBIE YUCIIa, MOJIYJIb U apTyMEHT
KOMILJIEKCHOT'O YHCIIa, (opMa 3aluCH KOMIUIEKCHBIX YHCell
(reoMeTpuyecKas, TPUTOHOMETpUYECcKas U ajaredpandeckas);
[YMETb IPOM3BOIUTH aprU(PMeTHUYECKHE TEHCTBHS C
KOMIIJIEKCHBIMU YHMCJIAMU; IPUBOAUTH IPUMEPHI
MICII0JIb30BAHNS KOMIUIEKCHBIX YHCET,

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSMU: CpPETHEE
apudMeTHIecKoe, MeIrnaHa, HanboIbIllee U HANMEHbBIIIEE
3HAUEHUS, pa3Max, IMCIEePCUs, CTAaHIaPTHOE OTKJIOHEHHE IS
OTMCAaHUS YUCIOBBIX IaHHBIX; YMEHHE UCCIIEIOBATh
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CTaTUCTUYECKHUE JIaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadu4ecKuX METOJOB U SJIEKTPOHHBIX CPEJICTB; rpaduuecKu
MCClIeIOBAaTh COBMECTHBIC HAOIIOIEHUS C TOMOIIBIO AHarpaMm
[pacCEeMBaHMS U JIMHEUHOM pEerpeccuu;

- YMETh HaXOJUTh BEPOATHOCTU COOBITUI C MCIIOJIb30BaHUEM
rpaduuecKuX METOJ0B; IPUMEHATh Ul PELICHU 3a1a4
(hOopMyJIbI CIIOKEHHS U YMHOKEHHsI BeposTHOCTEH, hopMyiy
[10JIHOM BEPOSITHOCTH, popmyny bepHysuin, koMOMHATOpHbBIE
(bakThI U POPMYIIBI; OIICHUBATH BEPOSITHOCTH PEaTbHBIX
COOBITHIA; yMEHHE OIIEPUPOBATH MOHATUAMU: CllydaiiHas
BEJIMYMHA, pACIIPEIEICHUE BEPOATHOCTEN, MaTEMaTHUECKOE
0’KUJ/IaHUE, UCTIEPCUs U CTaHIapTHOE OTKJIIOHEHHUE Cy4aiHOi
BEJIMYMHBI, QYHKIIMU pacipeesieHus U INIOTHOCTH
[PAaBHOMEPHOT0, II0KA3aTeIbHOI0 U HOPMAJILHOTO
[pacpeeNIeHNIi; YMEHHUE UCII0JIb30BaTh CBOMCTBA H3YyYEHHBIX
[pacrpeiesieHni AJis peleHus 3ajay; 3HAKOMCTBO C ITOHATHSIMHU:
3aKOH OOJIBIIMX YHCEN, METO/IbI BBIOOPOUHBIX MCCIIEIOBAHMI;
[YMEHHE MPUBOJIUTD IPUMEPHI IPOSBIECHUS 3aKOHA OOJIBIINX
UKCcell B IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATHAMM: TOUKA, MpsMas,
[JIOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIyd, INIOCKUH Yrod,
IByTpaHHbIN yrojl, TPEXTPAHHBIN YToJl, IepeceKaroImecs,
MapajyieJIbHbIE U CKPEIINUBAIOIINECS IPSIMbIE, TAPAJIIEIBHOCTh
11 IEPTICHIUKYJIIPHOCTD MPSIMBIX U IIJIOCKOCTEH, YTOJI MEXKAY
[PSIMBIMU, YTOJI MEXTY MPSAMOU U MJIIOCKOCTBIO, YTOJ MEXKIY
MIOCKOCTSIMU; YMEHHE UCIIOIb30BaTh MPHU PELICHUH 3a1a4
M3y4eHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHUH; YMEHUE
OLICHUBATh pa3Mepbl O0BEKTOB B OKPYKAIOLIEM MHUPE; YMEHUE
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OIIepUPOBATH MOHATHIMU: MHOTOI'PAaHHHK, CEUEHUE
MHOTOTpaHHHKA, TPABUIIBHBII MHOTOTPAHHUK, IPU3Ma,
nupaMuaa, GUrypa u HOBEpXHOCTh BPALICHUS, IIMIINH/IP, KOHYC,
map, cdepa, pazBepTka IOBEPXHOCTH, CEUYEHUs KOHYcCa U
[MJIMH/Ipa, apajyiesIbHble OCH WJIM OCHOBAaHUIO, CEYEHHUE 11apa,
[UIOCKOCTb, Kacaroliasics cepsbl, HUINHAPA, KOHYCa; YMEHHE
CTPOUTBH CEUYCHHE MHOI'OI'PaHHHKA, H300pakaTh
MHOTOTPaHHHUKH, (PUTYPBI U TIOBEPXHOCTH BpAICHUS, UX
CCUCHHSI, B TOM YHCJIE C TIOMOIIBIO 3JICKTPOHHBIX CPEJICTB;
[YMEHHE TIPUMEHSITh CBOMCTBA T€OMETPUUYECKHX (UTYP,
CaMOCTOSITENTEHO (hOPMYITHUPOBATH ONPEACICHUS H3ydaeMbIX
(uryp, BbIABUraTh TUIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpuuecKux (puryp, 000CHOBBIBATh UM OIPOBEPIaTh UX;
YMEHHE MPOBOAMUTH Kiaccu(PUKALUIO GUTYp 110 pa3IUuHbIM
[pY3HAKaM, BBIIIOJIHATh HEOOXOAUMBIE TOTOJTHUTENIbHBIE
[MOCTPOCHHS,;

- YMETh CBOOOJTHO ONIEPUPOBATH MOHATHIMU: TUIONIA/Ib
(burypsl, 00beM PUrypbl, BETUUMHA yTia, PACCTOSHUE OT TOYKU
110 TUTOCKOCTH, PACCTOSTHUE MEXKTY MPSIMBIMH, PACCTOSTHUE
MEKy TUIOCKOCTSIMU, TUIOINAAb C(epbl, IUIO0IAlb TOBEPXHOCTH
UPaMU/Ibl, TPU3MBbI, KOHyCa, IWINHAPA, 00beM Kyoa,
PSIMOYTOJIBHOTO Mapajuiesenunesia, MupaMusl, IPU3MBI,
[WIMHAPA, KOHYCA, [I1apa; YMEHHE HaXOAUTh OTHOIICHUE
00BEMOB MOAOOHBIX QUTYP;

- YMETh CBOOOTHO OTIEPUPOBATH TOHSATHSIMHU: JIBIKCHHE,
MapajuiebHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH H B
[IPOCTpaHCTBE, OBOPOT, IPeoOpazoBaHue No00us, 10 J00HbIE

(urypsl; yMeHHE paclio3HaBaTh paBHbIE U MOJO0HBIE (DUTYPHI, B
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TOM YKCJIE€ B IPUPOJIE, UCKYCCTBE, APXUTEKTYpE; YMEHUE
MICII0JIb30BAaTh FT€OMETPUUECKHUE OTHOIICHUS, HAXOAUTh
FeOMETPUUYECKUE BETHUMHBI (IJTMHA, YTOJI, IIIOMAdh, 00beM)
[IpU PEIICHUH 3a/]a4 U3 JPYTUX Y4eOHbIX MPEIMETOB U U3
[p€ATbHOM JKU3HU;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSAMU: MPIMOYTOJIbHAS
CHUCTeMa KOOPJIUHAT, BEKTOP, KOOPIAWHATHI TOUKH, KOOPAHUHATHI
BEKTOpa, CyMMa BEKTOPOB, MMPOU3BEACHUE BEKTOPA HA YUCIIO,
[pa3IIoKEHUE BEKTOpA 0 0a3UCy, CKAISPHOE MPOU3BEICHHIE,
BEKTOPHOE MPOU3BEACHHUE, YTOJ MEXKIY BEKTOPAMH; YMEHUE
MCII0JIb30BAaTh BEKTOPHBIN M KOOPAMHATHBIM METOJ 1JIs1
[pEIIeHUS TeOMETPUUYECKUX 3aa4 U 3a7a4 APYTruX y4eOHBIX
[IPEIMETOB; ONIEPUPOBATH MOHATUAMU: MaTpula 2X2 u 3x3,
OTIpEACTUTENb MaTPHUILIBl, TEOMETPUUECKHI CMBICIT
OTPEIETUTENS;

- YMETb MOJISJIMPOBATh PEAIbHBIC CUTYAIIUU Ha SI3bIKE
MaTeMaTUKH; COCTABIIATh BEIPAKECHUSI, ypaBHEHHU S, HEPABEHCTBA
1 UX CUCTEMBI 110 YCIOBHUIO 3a7[a4M, UCCIIEA0BATh TOCTPOCHHBIE
MOJIEJIN C UCTIOh30BAaHUEM alllapara aiareopsl,
MHTEPIPETUPOBATH MOJTYYEHHBIN pe3yabTaT; CTPOUTH
MaTEMaTUYECKHE MOJIENH C TIOMOIIbIO0 TEOMETPUUYECKHUX
MOHSATUM U BEJINMYMH, pEIaTh CBA3aHHbIE C HUMHU MTPAKTUYECKUE
3a/1au; COCTaBJIATh BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATDH NMOJTYUYEHHBIN pe3yabTaT; peliaTh
MPUKIIATHBIC 3a7a91 CPEJCTBAMU MaTeMaTHUECKOTO aHAJIN3a, B
TOM YHCJI€ COIMATbHO-9KOHOMUYECKOTO U (PHU3NIECKOTO
XapakTepa;

- YMEHHE BHIOMPATh TOIXOISIIAN METO/ IJIs1 PEIICHUS 3aa4H,
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[MOHMMAaHHUE 3HAYMMOCTHA MAaTEMATUKHU B U3YYECHUU IPUPOIHBIX
1 OOIIIECTBEHHBIX MTPOIIECCOB U SIBIICHUH; YMEHHUE PACIIO3HABATH
[POSIBJICHUE 3aKOHOB MAaTEMAaTHKU B UCKYCCTBE, YMEHUE
[IPUBOIUTH MPUMEPHI MATEMATUYECKUX OTKPBITUN POCCUICKOM
1 MUPOBOM MaTeMaTHYE€CKON HAYKH

OK 02 Hcnonp30BaTh
COBPEMEHHBIEC CPEJICTBA
[TO¥CKa, aHaJIN3a U
MHTEpIpeTauyu HH(HOPMAIIUH,
1 TH(pOpMaIMOHHBIE
TEXHOJIOTHU JJIs BBIITIOTHEHUS
3ajad mpodeccruoHaIbHON
eITEIbHOCTU

B 001acTi IEeHHOCTH HAYYHOT'O O3HAHUSA:
-c(hopMUpPOBAaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS]
anore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIQ
CBOETr0 MeCTa B IOJIUKYJIBTYPHOM MHPE;

- COBEpLUIECHCTBOBAHHE S3bIKOBOH U YHUTATENbCKOMH]
KyJIbTypbl KaK CpEACTBAa B3aUMOJEHCTBHS MEXKNY|
UTFOAbMU U TIO3HAHUSI MUDA;

OCO3HAaHUE II€CHHOCTH HaquOI\/JI JCATCIIBHOCTH,

FOTOBHOCTb OCYILIECTBIISATh MIPOEKTHYIO u
MICCIIEIOBATENbCKYIO JESATEIbHOCTh UHIANBUIYAIBHO U
B Ipymre.

OBnaneHune YHHUBEPCAJIbHBIMU y4eOHBIMU

[03HABATEIbHBIMU JEUCTBUSIMMU:

B) paboTa ¢ uHpOpMaLueil:

- BJAJeThb HaBBIKAMU TMOJIyuyeHHs HHPOpMalUU U3
MCTOYHUKOB  Pa3HBIX

THIIOB, CaMOCTOATECIIBHO

OCYIIIECTBIIATh TIOWCK, aHAIHW3, CHCTEMAaTH3aIllUI0 U
MHTEpIpeTanuio UHQOpPMalMM pa3INYHbIX BUIOB U
(dhopm mpecTaBIeHNS,

- CO3/1aBaTh TEKCTHI B Pa3IMUHbIX (opMaTax ¢ y4eToMm

HazHaueHUs HHGOpMAIMM M LEJIEBOM ayaUTOpHUH,

- YyMEThb ONEpUPOBATHh MOHSTHUSIMU: pallMOHANbHAs (YHKIUS,

byHKIHS, GbyHKIHUSA,
morapumudeckas QyHKIUS, TPUTOHOMETpPHUYECKHE (DYHKIIHH,

I1OKa3aTCJIbHas CTCIICHHAaA

HayKH U OOILIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO H106paTHLIe (GyHKIUHM; yYMEHHUE CTPOUTh TpaUKU H3yYCHHBIX|

(yHKINH, HCTIONB30BaTh rpauKy MPU U3YUEHHH MPOIECCOB H
3aBUCHMOCTEH, IpHU PEUICHWH 337a4 M3 JPYTUX Y4eOHBIX|
[peIMETOB 3a1a4 W3 pealbHOW JKU3HHW;, BBIPAXKATh
(bopMynamMH 3aBUCHMOCTH MEXIY BEJTHYMHAMH;

- YMETh ONEPUPOBATh HMOHSATHAMH: TOXKIECTBO, TOXKIECCTBEHHOE

u

npeoOpa3oBaHWe,  ypaBHEHHE,  HEpPaBEHCTBO,  CHCTEMA

YPABHEHHH W HEPABEHCTB, PAaBHOCWIBHOCTh YpPAaBHEHHIA,

HCPAaBCHCTB MW CHUCTEM, pallMOHAJIBHBIC, HWPPALUOHAJIBHBIC,

ITOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(i)MI/ILIGCKI/Ie,
TPUTOHOMCTPHUYCCKUC YPABHCHHUS, HCPABCHCTBA W CHCTCMBI;
YMETb pellaTb YpaBHCHHUA, HCEPABCHCTBA U CUCTEMbI C
IMIOMOIIIBIO Pa3JIMIHBIX pemiaTtb YpaBHCHU,

HCPABCHCTBA U CUCTEMbI C IAPaAMETPOM; IPUMCHATL YPABHCHH,

IIPUEMOB;
HepaBeHCTBa, X CHUCTEMBI IJIA pemeHI/m MATEMATHUYCCKUX]
Bajlad U 3a7a4 U3 PA3IMYHBIX 00JacTell HAyKH M pealbHOU
PKU3HU,

YMETb CBOOOJHO ONEpUPOBATH MOHATUSIMU: JIBUKEHHE,

HapaJ'IJ'IeJ'IBHBIfI MNEpEHOC, CUMMCETPpHA Ha IUIOCKOCTU U B

[IPOCTpaHCTBE, IOBOPOT, Mpeodpa3zoBaHue MOJ00Hs, MOT00HBIE
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BbIOMpas ONTHUMAJbHYIO (QOpMY MpeICTaBICHHUS U

BU3YyaJIM3alluu,

- OLICHUBATh JOCTOBCPHOCTD, JICTUTUMHOCTB|
I/IH(bOpMaI_[I/II/I, cC COOTBETCTBHUEC IIpaBOBbIM 51
MOPaJIbHO-3TUYCCKUM HOPMaM,;

- HCIIOJIb30BAaTb CpPCACTBaA I/IH(bOpMaI_[I/IOHHBIX H
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B PCLICHUA
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX H

OpTaHU3aIMOHHBIX 33/1a4 ¢ COOJIIO/ICHIEM TPeOOBaHUI

DPrOHOMUKH, TEXHHKH O€30MaCHOCTH, TUTHCHBI,
pecypcocOepexeHus, MPaBOBBIX W ITHUYECKUX HOPM,
HOpPM MH(OPMAIIMOHHON 0€301IaCHOCTH;

- BJIQJCTh HABBIKAMHM pPACIO3HABAHUS W 3alIWTH]
nHpopManuu,  WHPOPMAIIMOHHON

JITMYHOCTH

0e30macHoOCTH

(uryphl; yMeTh pacro3HaBaTh paBHbIE U MOJOOHBIE (UTYDHI, B

TOM 4HCJIE B IIPUPOJE, MCKYCCTBE, AapXUTEKTYpe; YMETH|

MCIIOJIb30BAaTh ~ T'C€OMETPUUYECKHE  OTHOIICHHUS,  HAaXOJUTH
FCOMETPUUYECKHE BEIMYHMHBI (UIMHA, YTrOJl, IUIOMAah, 00BEM)
Npy pEIIeHUH 3a7ad W3 JAPYrHX YYEeOHBIX MPEIMETOB U W3

[p€aTbHOM JKU3HU

OK 03 [1nanupoBath u
[peaTn30BbIBATH COOCTBEHHOE
pogeCcCuOHAIBHOE U
ITMYHOCTHOE Pa3BUTHE,
[IpeNPUHIMATENbCKYIO
NesTebHOCTD B
podeccuoHanbHOM chepe,
MCTIOJTB30BaTh 3HAHUS 110
(brHAaHCOBOW I'PaMOTHOCTH B
PA3TMYHBIX KU3HEHHBIX
CUTYyaIHsIx

B o6nact 1yXOBHO-HPaBCTBEHHOT'O BOCTIMTAHMUS:
-- c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS,
PTUYECKOTO TTOBECHUS;

- CIOCOOHOCTh OILIEHHWBATh CUTYAllMI0 U TPHUHUMATH
OCO3HaHHBIE PEUICHHS, OPUEHTHPYSICh HAa MOPajIbHO-
HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

- OCO3HAaHME JIMYHOTO BKJIaJa B TMOCTPOCHUE]
YCTOMYHUBOTO OYIyIIEro;

- OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJIUTEISM W
(W) OpyruM dieHaM CEeMbH, CO3/IaHUI0 CEMbU Ha)
OCHOBE OCO3HAHHOI'O MPHUHATHS LIEHHOCTEW CEMEUHOU
PKU3HH B COOTBETCTBHU C TPAAUIUSIMU HAPOJIOB

Poccuu;

- YMETb  ONEPUPOBATh  TMOHATHAMHU:  palUOHAJIbHBIC,
MppaLlMOHAIIBHEIE, ITOKa3aTeJbHBIE, CTEIICHHBIE,
lmorapu@MuUeckue, TPUTOHOMETPUUYECKHUE  YPAaBHEHHUSI U

HCPAaBCHCTBA, UX CUCTEMBI,

YMETh OIEPUPOBATh MOHATHSAMM: MHOTOTPAHHUK, CEYEHHE
MHOTOIpaHHMKa, KyO, MapajuiesNenuine], Npu3Ma, NHpamHja,
(durypa u MOBEPXHOCTb BpallleHUs, LUIUHIpP, KOHYC, IIap,
chepa, ceueHuss GUTYpHl BpalIeHUs, MIOCKOCTh, KAacArOIIascs
chepsl, MUITUHIPA, KOHYCA, IUIOMIAIb MOBEPXHOCTH MUPAMU/IHI,
MpU3MBbI, KOHyCa, LWJIMHApA, IUiouiaab cdepbl, o0beM Kyoa,
[PSIMOYTOJIBHOTO — Mapajulefienuneaa, NUPaMUIbl, MPU3MBL,
LWIMHIpa, KOHYCa, 1apa; yMeHHe n300pakaTh MHOTOTpaHHUKY|

1 MOBCPXHOCTHU BpaAllICHHUA, UX CCUYCHHA OT PYKHU, C IOMOLIBIO
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Omnanenue YHUBEPCATbHBIMU  PETYJIATUBHBIMHY|
NICHCTBUSAMMU:

a) CaMOOpraHU3aIus:

- CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIIbHYIO
NesITeNIbHOCTD,  BBIABIISATH  MPOOJIEMBI,
dhopmyIupoBaTh CcOOCTBEHHBIC

00pa3oBaTeNnbHOM

CTaBUTHL W
3a1a4u
JKU3HEHHBIX

B|
JACATCIIBHOCTH n
CUTyalHAX,

CaMOCTOATCIIbHO
C

COCTaBJISITh  IUIAH  PEIICHHUS
y4eTOM pecypcos,

COOCTBEHHBIX BO3MO>KHOCTEH H MPEIIOYTCHUH;

[TPOOIIEMBI UMEIOTITUXCS
- 1aBaTh OIICHKY HOBBIM CHTYAI[HSIM;

(GOPMHUPOBAHUIO W  MPOSBICHHIO
[IUPOKOW DJPYAMIMK B Pa3HBIX 00JacTAX 3HAHUH,
[MOCTOSTHHO TOBBIIIATE CBOH 00pa3oBaTelbHBIN U

cI1ocoOCTBOBATh

KYJIbTYPHBIN YPOBEHb;
0) CaMOKOHTPOJIb!
MICTIOJIB30BATh

npueMbl  peduieKCHuu  AJs

CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;
YMETh
[IPUHUMATDH PEILIEHUS 10 UX CHUKEHHUIO;

B) SMOLIMOHAJILHBIN IIpeIIToJIararo i
c(OPMHPOBAHHOCTE:!

BHYTPEHHEH MOTHBALMH, BKJIIOUYAIOLIEH CTPEMIICHHUE K

O CHKHU

OLCHUBATL PUCKHU U CBOCBPEMCHHO

HHTCIIICKT,

NOCTHKEHUIO  LEH ycIexy,

MHUIIUATUBHOCTb, YMCHHUC JIGﬁCTBOB&TB, ucxoasa H3

n OIITUMHU3M,

CBOHX BO3MOXKHOCTEH;
- OMITATHHU, BKJIIOYAIONIEH CIIOCOOHOCTh ITOHHMATh

YEPTEKHBIX MHCTPYMEHTOB U JJIEKTPOHHBIX CPEICTB; YMETh

B YMETh

pacrio3HaBaTh ~ CHMMETPHIO MIPOCTPAHCTBE;
[PACIIO3HABATb IMPAaBUJIbHBIC MHOT'OI'PAaHHUKH

- YMETh ONEPUPOBATh MOHATUSMH: MPSIMOYTOJIbHAS CHCTEMA]
KOOPJIMHAT, KOOPJUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKISIPHOE MPOW3BEICHHUE, Yroll MEXKIY BEKTOpaMH, CyMMa
BEKTOPOB, TPOU3BEIICHHE BEKTOpPA HA YHUCIO, HAXOIUTh C
MOMOIIIBIO bopmyn

OTpPEC3Ka, paCCTOAHUC MCKIAY ABYMS TOYKaAMU

HN3YUCHHBIX KOOpJAWHAThI CCPCANHBI
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DMOLMOHAIBHOE COCTOSIHUE JPYTUX, YYUTBHIBATH €TO
[IpU OCYIIECTBICHUH KOMMYHHUKAIH, CIIOCOOHOCTD K
COYYBCTBHIO U COIIEPEKUBAHMUIO;

- COLIMAJbHBIX HABBIKOB, BKJIHOYAIOUIMX CIIOCOOHOCTb

BHICTPAMBAaTh OTHOIICHHUS C JPYIUMH JIFOJBMH,
3a00TUTHCS, TPOSIBIISATE HMHTEPEC H  pa3peliaTh
KOH(JIMKTBI

OK 04 DddexTrnBHO
B3aMMO/ICMICTBOBATH U
paboTaTh B KOJUIEKTHBE U
KOMaH]1e

FOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTU U
CaMOOIIPEAEIIEHUIO;

-OBJIaJICHWE HaBbIKAMU Yy4e€OHO-HCCIIEIOBATEIhCKOM,
[MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;

OBnajieHue YHUBEPCATbHBIMU KOMMYHUKATHBHBIMU
TEVICTBUSIMMU:

0) COBMECTHasl IeITeIIbHOCTb:

- IIOHMMaTb M  UCIOJb30BaTh  IPEUMYILIECTBY
KOMaHIHOW U UHJIMBUyaIbHOU paboThI;

- TPUHAMATh [EJIHM COBMECTHOM JEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPAMHUPOBATH JIEUCTBUS MO €€
ITOCTVKEHUIO: COCTaBJISITh T1aH JICVCTBUM,
pacrpenesaTh poJM C y4€TOM MHEHUW YYACTHUKOB
00CYXKIaTh pe3yNbTaThl COBMECTHON paboThI;

- KOOPAUHUPOBATH WU BBIIMNOJIHATDH pa60Ty B YCJIIOBUSAX

- YMeTh OICPUPOBATH TMOHATUSMHU: CIYyYaWHBIA OMBIT U
CIIy9aifHOE COOBITHE, BEPOSTHOCTh CIIYYaliHOTO COOBITHS, YMETh
BBEIYHCIISITE BEPOSITHOCTH C  HCIIOJIb30BAHUEM TpapUIecKuX
METOJIOB; TPHUMEHITh (OPMYJBI CIOXKECHUS W YMHOKEHUS
BEPOSATHOCTEH, KOMOMHATOpHbIE (akThl W GOPMYIBl MPH|
[PEIICHNU 3a/1a4; OI[CHUBATh BEPOSTHOCTH peajbHBIX COOBITHIA,
BHAKOMCTBO CO CIy4YailHBIMU BEIHYHMHAMH; YMEHHUE MPUBOJIUTH
MpPUMEPHI TPOSBICHUS 3aKOHA OOJNBIINX YHCET B MPHUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSIX;

- YMETh CBOOOJIHO OTICPUPOBATH MOHATHSIMHU: CTETICHb C IICJIBIM|
[TOKa3aTeleM,

KOpEHb HaTypaJbHOM CTEIIEHU, CTENEeHb C

[PAlMOHAJIBHBIM IIOKA3aTCJIEM, CTCIICHb C HeﬁCTBHTeHBHBIM

(BCIJ.[CCTBCHHBIM) IIOKa3aTeCjieM, norapn(bM quciia, CHHYC,
KOCMHYC U TAHTCHC ITPOU3BOJIbHOI'O YHCJIA,

- YMeTh CBOOOJTHO ONEpUpPOBATh MOHATHAMM: Tpaduk GyHKINH,

PCAJIbHOI'0, BUPTYAJIBHOI'O U KOM6I/IHI/IpOBaHHOF 0

oOparHass  (yHKIUSA, KoMmo3umMs (DyHKUMH, IuHEHHasd
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B3aMOJCHCTBUS;

OCYHICCTBJIATDH ITO3UTHUBHOC CTPATCTUYCCKOC

[OBEJICHUE B PA3UYHBIX CHUTYAIUsX, MPOSBIATH
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHULIMATUBHBIM.
OBnanenue YHHUBEpCaIbHBIMU PEryJiAaTUBHBIMY
MENCTBUSIMU:

) IpUHATHE Ce0s U IPYTUX JIIOICH:

- MPUHUMATh MOTHBBI U QPTyMEHTHI JIPYTHX JIFOJCH
[IpY aHATN3E PE3yIbTATOB JCITCILHOCTH;

- IpU3HABATh CBOE MPABO W IMPABO JAPYrUX JIIOJICH Ha
OIOKU;

- pa3BUBAaTh CIMOCOOHOCTh MOHHMMATh MHP C MO3UIIHUU
IPyroro 4eaoBexa

(GyHKuMsA, KBampatuuHas (QyHKOUS, cTeneHHas (QyHKOUS C
byHKIUY,
0OpaTHBIE TPUTOHOMETPHUYECKUE (YHKIIMH, TOKa3aTellbHAsS |
imorapudmudeckass  QYHKIIMU; yMETh CTPOUTH  TrpaduKy|
(b yHKIIH, BBITTOTHATE TpeoOpa3zoBanus rpadukoB PyHKITUH;

- yYMEThb HCHOJb30BaTh Trpapuku (QYHKIUNA JUIS H3yYCHHS
MPOIIECCOB M 3aBUCHMOCTEH INPHU PEIICHUH 3aad H3 JIPYTruX

1 CJIBIM IIOKa3aTciicM, TPUTOHOMCTPHYCCKUC

YI€OHBIX TPEAMETOB W W3 pEaJbHOH IKU3HH, BBIPAXATh
(hopMyIaMu 3aBUCUMOCTH MKy BETHUYNHAMU;

- CcBOOOJHO ONEPHPOBATH MOHATHUSAMH: YETHOCTh (YHKIIHUH,
byHKIUH, byHKIUY,
MOHOTOHHOCTH (DYHKIHH, SKCTPEMYM (YHKIMH, HAaHOOJIbILICE U
HavMCHbIIEe 3HAYCHUS (QYHKIMM Ha MPOMEXKYTKE;, YMETh
MPOBO/INTH UCCIIEIOBaHUE (DYHKIINY;

- YMEThb MCIIOJIb30BaTh CBOMCTBAa M rpadukd (QYHKUUH IS

MEPUOANIHOCTD OIrpaHNYCHHOCTD

[pelieHus ypaBHEHHI, HEPAaBEHCTB M 3a/lady C TMapaMeTpaMu;

n300pakaTh Ha  KOOPJAWHATHOM  TIJIOCKOCTH  MHOKECTBQ|

[PEILIEHUI YpPaBHEHUM, HEPABEHCTB U UX CUCTEM

OK 05 OcyiiecTBisiTh yCTHYIO
1 TUCHMEHHYIO
KOMMYHHKAITUIO Ha
rOCy/IapCTBEHHOM SI3bIKE
Poccuiickoit denepanmu ¢
lyueToM ocoOeHHOCTeN
COIMAIBHOTO U KYJbTYPHOTO
KOHTEKCTa

B 00nacTu 5¢cTEeTHYECKOr0 BOCIIUTAHUS:

- OCTETMYECKOE OTHOLIEHHWE K MUpPY, BKIKOYas
DCTETUKY  ObITa, HAY4YHOTO U  TEXHUYECKOTO
TBOpPUECTBA, CIOpTa, Tpyda ©  OOIIECTBEHHBIX]
OTHOIIICHH;

CTIIOCOOHOCTh BOCIIPHHUMATh pPa3iIMYHBIC BHIB]
MCKYCCTBA, TPAIUIIMN U TBOPYECTBO CBOETO W JIPYTHX
HapO/I0B,

MICKYCCTBA;

omymarb SMOIOMUOHAIBHOC BO3JICHCTBHE

- Y6C)KI[CHHOCTB B 3HA4YMMOCTHU OJId JIMYHOCTH H

- YMETh ONEepUPOBATh MOHATHAMH: CpefHee apupMeTHUECKoe,
MeJMaHa, HauOonblllee W HaMMEHbIee 3HAYeHHUs, pa3Max,
CTaH/IapTHOE OTKJIOHEHHE YHCIOBOrOo Habopa;
UHTEPIPETHPOBATh  WH(OPMAILIUIO,
MpeACTaBICHHYI0 B TaONWIax, Ha auarpammax, rpadukax,

icrepcus,
[YMEHUE  HU3BJIEKaTh,
OTPa)KAOIYI0 CBOWMCTBA pPEAJBHBIX IIPOLIECCOB M SIBJICHUN;
[peICTaBIsATh HHPOPMAIUIO C TIOMOIIbIO TaOJIHIl U JUarpamm;
HcCaeaoBaTh CTATHCTHMYECKUE JAaHHbBIE, B TOM 4HCIE C
MpUMEHEHHEM rpaduueCKUX METO/IOB U AJIEKTPOHHBIX CPEJICTB;

- YMCTL OIICpHUPOBATH MOHATHUAMHA: TOYKA, MpsAMasd, INIOCKOCTD,
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00IecTBa OTEYECTBEHHOTO M MMPOBOIO HMCKYCCTBA,
DTHUYECKUX KYJIBTYPHBIX TpaguLUd U HApOIHOIO
TBOPYECTBA;

- TOTOBHOCTb K CaMOBBIPD@)KCHHIO B DPAa3HBIX BHJIAX
MCKYCCTBAa,  CTpEMIICHUE KauecTBa|
TBOPYECKOM JINYHOCTH;

OBJ'Ia,I[eHI/IC YHUBCPCAJIBHBIMA  KOMMYHUKATHBHBIMY

IPOABJIATDb

e CTBUSIMU

a) oOmeHue:

- OCYIIECTBIISAITH KOMMYHHUKAIIMM BO BcexX cdepax
PKH3HU;

- pacrio3HaBaTh HeBepOaJbHBIC CpPEICTBA OOIICHHUS,
MOHUMATh 3HAUYCHHE COILIMAJIbHBIX 3HAKOB,
[pacrmo3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYaIHi
1 cCMSTYaTh KOH(IIUKTHL;

- Pa3BEpPHYTO U JIOTHYHO W3JIaraTh CBOIO TOUKY 3PEHMUS]]

C UCITOJIb30BAHUCM A3BIKOBBIX CPCACTB

[IPOCTPAHCTBO, IABYI'PAHHBIA YroJl, CKPEIMBAIOIINAECS IIPSIMBIE,

[apajuIeIbHOCTh M IIEPIEHIUKYISIPHOCTH  MNPSMBIX  H
[JIOCKOCTEHM, YrOJd MEXKIy INPSMBIMHU, YroJl MEXAYy IpsIMOM H
[IJI0CKOCTBIO, YIOJI MEXAY IJIOCKOCTAMU, PACCTOSIHUE OT TOYKHU
10 IIJIOCKOCTH, PACCTOSHHUE MEXAY IPsAMBIMU, PacCTOSHUE
MEXY IIJIOCKOCTSIMU;

- YMETb MCIOJb30BaTh IPU PELICHUH 33/1a4 U3YUYECHHbIE (DAKThI
1 TEOPEMBI

IUIAaHUMETPpUH, YMCHHC OLCHUBATH Pa3MCPhbI

00BEKTOB OKPYKAIOIIEro MUpa

OK 06 ITposiBnsTh
pa)<1aHCKO-NATPUOTHIECKYIO
[MO3UIUIO, IEMOHCTPUPOBATH
0CO3HAHHOE MOBEJACHNUE HA
OCHOBE TPaJUIIMOHHBIX
00IIIEUEI0BEYECKUX
IIEHHOCTE, B TOM YHCIIE C
YIeTOM rapMOHHU3AINN
MEKHAITHOHAIBHEIX U
MEXPETUTHO3HBIX OTHOIICHHH,
[IPUMEHSITH CTaHIAPTHI

OCO3HaHUE oOy4aromumucs pOCCUICKON
Pa’KIaHCKOW UIEHTUYHOCTH;

- HCJICHAIIPABJIICHHOC Pa3BUTHUC BHYTpeHHCﬁ IIO3UIINH

JINYHOCTM  HAa  OCHOBE  JyXOBHO-HPAaBCTBEHHBIX
eHHocTed  HaponoB  Poccumiickonr ~ Penepauuu,
MCTOPUYECKUX " HallMOHAJIbHO-KYJIbTYPHBIX
Tpaauuui, GOPMUPOBAHHE CHUCTEMBbl 3HAYMMBbIX]
[IEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AQHTUKOPPYILIHOHHOTO MHPOBO33PEHUS],
[IPaBOCO3HAHUS, JKOJIOTUYECKON KYJIbTYpHI,

CITOCOOHOCTH CTaBHTh nejmm U CTpOUTH KU3HCHHBIC

- YMETb OIIEPUPOBATH MOHATUIMU: IPSIMOYTOJIbHAsI CHCTEMA
KOOpPJIMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YTOJI MEXAY BEKTOPaMHU, CyMMa
BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YHUCII0; HAXOAUTH C
[OMOILBIO U3YYEHHBIX (POPMYIT KOOPAMHATHI CEPEAUHBI
OTpPE3Ka, PACCTOSHHUE MEXY ABYMs TOUKAMM;

-yMETh BbIOMpaTh MOAXOAAIIUN U3y4YEeHHBIH METOJT AJIst
[pEIIeHU 3a/1a4M, paclio3HaBaTh MaTeMaTH4ecKue (PakThl U
MaTeMaTHYeCKHe MOJIETH B MPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHHUE MPUBOJIUTH IIPUMEPHI
MaTeMaTHUYECKUX OTKPBITUM POCCUNCKON U MUPOBOU

20



AHTUKOPPYILIHOHHOTO
[TOBECHUS

[LIaHEBL,

B yacTu rpak1aHCKOr0 BOCIIUTAHUS:

- OCO3HAHME CBOUX KOHCTUTYILIMOHHBIX IIpaB H
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TTPABOTIOPSI/IKA;

- TIPUHATHE TPAAUIAOHHBIX
001IIeUeIOBEUEeCKUX TYMaHUCTHYECKUX 5
TIEMOKPATUYECKUX [IEHHOCTEH;

HallMOHAJIbHBbIX,

- T'OTOBHOCTB MMPOTHUBOCTOATH nacoJI0Orumu

PKCTPEMH3MA, HaIlMOHAJIM3Ma, KceHogoouw,
I[I/ICKpI/IMI/IHaHI/II/I II0 CcoluaJIbHBIM, peHI/IFI/IO?,HI)IM,
paCOBI)IM, HallMOHAJIbHBIM HpI/I3HaKaM;

- TOTOBHOCTb BECTH COBMECTHYIO [ESTEIbHOCTh B
MHTEepecax TpaXkIaHCKOTO OOINEeCTBa, y4yacTBOBATh B
CaMOyTIpaBICHUN B 006111€00pa30BaTEILHOM
OpTraHU3aIMK U JICTCKO-FOHOIIIECKUX OPTaHU3aIUsIX;

- yMEHHE B3aMMOJICHCTBOBATh C  COIMAIHHBIMH
I/IHCTI/ITYTaMI/I B COOTBETCTBUH C HX q)YHKHI/ISIMI/I nu
Ha3HAYEHNEM;

- TOTOBHOCTb K TYMAHHUTApHOM U BOJIOHTEPCKOH

EeATENIbHOCTH;
[MaTPUOTUYECKOTO BOCIIUTAHMUS:
- cOPMHUPOBAHHOCTH POCCHUCKOW Tpa)KTaHCKOU

MJICHTUYHOCTH, IAaTPUOTH3MA, YBAXKEHUS K CBOEMY)
HapOy, YyBCTBAa OTBETCTBEHHOCTH Iepen Poaunoi,
rOpJIOCTH 3a CBOM KpaH, cBOIO PonMHY, CBOM SI3BIK U

KYJIBTYDPY, MPOIILIOE u HaCTOSIIIEee
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;
- HOCHHOCTHOC OTHOHICHHUE K TOCyAapCTBCHHBIM]

MAaTEMaTUYECKON HAYKH.

- yYMETb OIIEpUPOBATH IMOHATUSAMHU: CIYyYaWHBIA OMbBIT U
CIIy4aifHOE COOBITHE, BEPOSTHOCTh CIIYYaliHOTO COOBITUS, YMETh
BBIUMCIISITH BEPOATHOCTh C HCIOJB30BaHUEM TIpaduuecKux|
METOJIOB; NPUMEHATH (QOPMYJbl CIOXKEHUS W YMHOXKCHUS]
BEPOATHOCTEH, KOMOMHATOpHbIE (akThl U GOPMYIBl MpH|
[PEIICHUHU 3a/1a4; OIICHUBATh BEPOSTHOCTU PEATbHBIX COOBITUI;
3HAKOMCTBO CO CIyYallHBIMU BEJIIMYMHAMU; YMEHUE MMPUBOJUTH
MpUMEPHI TTPOSIBICHHS 3aKOHA OOJBIINX YUCEN B MPUPOJHBIX U

OOIIIECTBEHHBIX SIBJICHUSIX
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CUMBOJIaM, UICTOPUUECKOMY U IPUPOJHOMY HACJIEHUIO,
MaMSTHAKAM, TpazuuusM  HapoaoB  Poccun,
nocTukeHUsIM Poccun B Hayke, MCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX U TPYIE;

- ujeitHas yOeXIeHHOCTh, TOTOBHOCTh K CIIY)KCHHIO U
3amute OTeuecTBa, OTBETCTBEHHOCTD 3a €ro CyIb0Y;

OCBOCHHbIE 00yYaromuMucs MEXITPEIMETHbIE
MOHATUSI W YHHBEpCAJbHBIC Y4eOHbBIE JIEUCTBUS
(perysisiTUBHBIE, [103HABATEJIbHBIE,
KOMMYHHKATUBHBIE);

- CIIOCOOHOCTh MX HCIHOJIB30BaHMS B IO3HABATCILHOM

14 COI.IPI&J'IBHOﬁ IMIPAaKTHKCE, T'OTOBHOCTB K
CaAMOCTOATCIIBHOMY IJIAHUPOBAHUTIO u
OCYIICCTBJICHHUIO y‘le6H0ﬁ JCATCIIbHOCTH,
OpraHu3anuun yqe6Hor0 COTPYAHHUUICCTBA C

Ie1aror utycCKuMmn pa60THI/IKaMI/I U CBCPCTHUKAMH, K
y4aCTHIO B IIOCTPOCHUHU VH]JIMBU1yaJIbHOU
00pa3zoBaTeNbHON TPACKTOPHUH;

- OBJIaZICHUE HaBBIKaMH Y4eOHO-MCCIIeI0BATEIbCKOH,
[TPOEKTHOM U COIMAIIbHOM 1eATEeTbHOCTH

OK 07 ConelicTBOBaTh
COXPAHEHUIO OKPYKAroIIei
CpeIbl, pecypcocOepekeHHIO,
[IPUMEHSTH 3HaHUSI 00
M3MEHEHUU KIUMaTa,
[IPUHIIUITBI OEPEKITMBOTO
[TPOM3BOJICTBA, 3PPEKTUBHO
IEliCTBOBATh B UPE3BbIYANHBIX

- HE IpUHUMATh JEUCTBUS, IPUHOCSILINE BpEl
OKpY>Karollen Cpelie;

- yMeThb  NPOTHO3UPOBATh  HEOJIArONpHUSTHHIE
DKOJIOTMYECKHE  IOCHEACTBUS  NPEANPUHUMAEMBIX
NENCTBUMN, TPEAOTBPALATh UX;

- PacIIMpPUTh ONBIT JAEITEIBHOCTH 3KOJIOTHYECKOM]
HaIpaBJIECHHOCTH;

- pa3pabarbIBaTh IJIaH PELICHUs MPOOJIEMBI C YYETOM

yMETh OINEPUPOBATh MOHATUAMHU: (YHKIMS, HENpepbIBHAas]
(GyHKIMSA, TOpOM3BOJAHAs, IepBooOpa3Has, ONpeAeTIeHHbIH
MHTErpaix;, yMeTh HaxoJUTh IPOU3BOJHBIE DJIEMEHTAPHBIX
(yHKIUH, UCTIONB3YsI CIPAaBOYHbIE MaTEpUasIbl; UCCIEA0BATh B
MPOCTEHIINX CaydasX (YHKIMM Ha MOHOTOHHOCTb, HAXOJIUTh
HauOOJbIINE W HAUMEHbIIME 3HAa4eHWUs (PYHKUIHNA; CTPOUTH
rpadukd  MHOTOWIEHOB C  KCIOJb30BaHHEM  ammnapara
MaTEMaTHYECKOI0 aHalli3a; IMPUMEHATh IPOU3BOJIHYIO IIpYU
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CUTyalluiaX

aHaJIM3a HUMEIoLIUXCA MaTepHUalbHBIX u
HeMaTepraIbHbIX PECYPCOB;

- OCYILECTBJIATH L€JICHAIIPABICHHBIN ITOMCK MEPEHOCA
CPEICTB M CIOCOOOB JNEHCTBUS B MPO(ecCHOHAIbHYIO
cpeny;

- yMeTb IEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO U
[IPAKTUYECKYIO0 00JIaCTH KU3HEEATEIILHOCTH;

- mpejiaraTb HOBBIE MPOEKThI, OLEHUBAThb HAEU C

O3 HOBU3HBI, OPUTHMHAJIBHOCTH, HpaKTquCKOﬁ

3HAYMMOCTH;
- JaBaTh OILICHKY HOBBIM CHUTYyallUsiM, BHOCHTH,
KOPPEKTHUBBI B JIeSITEIIbHOCTD, OIICHHBATh

COOTBCTCTBHUC PE3YJIbTATOB LCIIAAM

3aaa4
OPUCHTHPOBAHHBLIC 3aJa4Yd Ha HauOOJbIINE W HANMEHBIIINE

[peIIeHUN Ha  JIBIDKEHWE; pemarh  PaKTHUKO-
BHAUCHUS, HA HAXOXKICHHUE MTyTHU, CKOPOCTH U YCKOPEHUS;

- YMETh ONEpUpPOBaTh MOHATHSIMHU: JBH)KCHUE B MPOCTPAHCTBE,
0J00HBIE (PUTYPBI B MPOCTPAHCTBE; UCIIOIB30BaTh OTHOIIICHHE
MJI0MIAJIeH MMOBEPXHOCTEH M 00BEMOB MOJOOHBIX (HUTYp INpHU
[PEILICHUH 3a]1a4;

- YMETh BBIYUCIIATH TEOMETPUYCCKUE BEIUYHMHBI (JTMHA, Yo,
[IoIanb, OOBEM, IUIOMIAAL

M3y4EHHbIE (POPMYIIBI U METObI

MMOBEPXHOCTH),  UCHOJIb3YS

[1K 1.1. BeimoaHsaTs paboThl
o pazbopke (cOopke),
MOHTaXXy (JEMOHTaXY)
CEIbCKOXO035IICTBEHHBIX
MaluH U 000pyI0BaHUA.

Brnagenue HaBbIKAMU BBIITOJIHECHUS pa60T 10 PECMOHTY|

14 HaJIaaKe CEIIbCKOXO03SMCTBCHHBIX MallluH )41

00opynoBaHus (10 BEIOOPY)

[1K 1.2. IIpon3BoauTh pEMOHT
y3J710B U MEXaHU3MOB
CEJIbCKOX O35 MCTBEHHBIX
MaluH U 000pyI0BaHUA.

11K 1.4. BeimonssTh
CTEHJIOBYIO OOKaTKY,
MICIIBITaHUE, PErYIMPOBAaHUE
OTPEMOHTHPOBAHHBIX
CEJIbCKOX O35 CTBEHHBIX
ManiH 1 000pyI0BaHUS.

- YMETh pelIaTh TEKCTOBBIE 3a7ja4ll pa3HbIX TUIIOB (B TOM YHUCIIe
Ha TIPOLIEHTHI, 10JIM U YaCTH, Ha IBUKEHHE, padOTy, CTOUMOCTD
TOBApOB U YCIIYT, HAJIOTH, 3a/1a4X U3 00JIACTH YIPaBJICHUS
IMTMYHBIMU ¥ CEMEUHBIMU (PMHAHCAMU); COCTaBJISATh BBIPAKEHUS,
YpaBHEHMsI, HEPABEHCTBA U UX CHCTEMBI 10 YCIOBHUIO 3a/1a4H,
MICCIIEZIOBATH MTOJIYYEHHOE PEIICHNUE U OLIEHUBATh
[PaB/0M10I00HOCTh PE3yJIbTaTOB;

- YMEThb ONEpPUPOBAThH MOHATHIAMMU: CpeHEe apu(PMETHUECKOE,
MesnaHa, HauOoJIbIlIee M HaMMEHbIlIee 3HAYCHMsI, pPa3Max,
TCIIepCHs], CTAHAAPTHOE OTKIOHEHHUE YHUCIOBOrO HAbopa;
[YMETb U3BJIE€KaTh, MHTEPIPETUPOBATH HH(OPMALIHUIO,
[pe/ICTaBICHHYIO B TaONIMIaX, HAa AMarpaMMax, rpagukax,
OTpaKaOIIYyI0 CBOMCTBA pealIbHbIX MPOLIECCOB U SBJICHUII;
[IpeICTaBIATh HHPOPMAIIUIO C TIOMOIIBIO TAOIUIl M THarpaMM;
MicClIeI0BaTh CTATUCTUYECKHUE JaHHBIE, B TOM YHCIIE C
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[1K 2.1. BBINOTHATH OCHOBHYIO
00pabOTKy U MIPEATNIOCEBHYIO
[TOITOTOBKY TMOYBHI C
3a/laHHBIMU
ArpOTEXHUYCCKIMHU
TpeOOBaAHUSIMU.

BiageHne HaBbIKaMU BBIIIOJIHEHUSI pa0OT IO PEMOHTY]

14 HaJIaaKe CEIIbCKOXO03SMCTBEHHBIX MallluH Hu

00opynoBaHus (110 BEIOOPY)

[1K 2.2. BHocuthb ynobpeHnus ¢
3aJaHHBIMHU
ArpOTEXHUYECCKUMU
TpeOOBaHUSMHU.

[1K 2.4. BeimosHATH
yOOpOUHbIE pabOTHI C
3aIaHHBIMH
ArpOTeXHUYECKUMHU
TpeOOBaAHUSIMU.

11K 2.8. BeimoaHsaTs
TEeXHUYECKOE 00CTy>KNBaHUE
[IpY UCIIOJIb30BAHUU U TIPU
XpaHEHUHU TPAKTOPOB,
KOMOaiHOB,
CEJIbCKOXO3MCTBEHHBIX
MaIIuH ¥ 000py10BaHus,
3anpaBisiTh TPAKTOPHI U
CaMOXOJHBIX
CEbCKOXO035HCTBCHHBIC
MaIIHHBI TOPIOYEeCMa30THBIMHU
MaTepuaIamH.

[pUMEHEHHEM Tpa@UUECKUX METOAOB U SJIEKTPOHHBIX CPEJICTB;
- YMCTb OIICPpHUPOBATH IMOHATUAMM: TOYKA, IIpAMaAs, IIJIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIN YIOJl, CKPELIMBAOIINEC IIPSIMBIE,
[apaJlIeIbHOCTh U MEePIEHAUKYISPHOCTh NPSAMBIX U
[UIOCKOCTEH, yroa Mexay NpsMbIMH, YTOJl MEKAY INPAMON U
[UIOCKOCTBIO, YTOJI MEX/Y INIOCKOCTSIMH, PACCTOSHUE OT TOYKH
110 TUIOCKOCTH, PACCTOSIHUE MEXKY MPSIMBIMH, PACCTOSIHUE
MCIKAY IJIOCKOCTAMU, YMCHHEC UCIIOJIb30BAaTh ITPU PCHICHUA
3a1a4 U3y4YCHHBIC (1)aKTbI N TCOPCMBI IIJIAHUMCTPHUHU; YMCHUC
OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

- YMCTb OIICPpHUPOBATH IMOHATHAMU: MHOTOTPpaHHUK, CCUCHUEC
MHOTOrpaHHMKa, KyO, apajuienenumnes, npusmMa, nupamMmua,
(urypa 1 oBepxXHOCTb BpaILLICHUs, LIMIIMH/P, KOHYC, L1ap,
cdepa, ceueHus: GUrypsl BpallleHHsl, IIIOCKOCTh, KacatoLasics
cepsl, HUINHAPa, KOHYCa, IUIOIIAAb TOBEPXHOCTH MUPAMU/IbI,
MPU3MBI, KOHYCa, IWJIWHIPA, III0MIalb cepbl, 00beM Kyda,
MPSIMOYTOJIBHOTO MapaJuIeIeNnIe/1a, TMPAMHIBI, TIPU3MBIL,
[MIMHApA, KOHYCa, Iapa; YMeHHe N300pakaTh MHOTOTPaHHUKH
1 ITOBCPXHOCTH BpalllCHUA, UX CCUHCHHA OT PYKHU, C TIOMOIIBIO
YEepPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPABUIIbHBIE MHOTOTPAHHUKHY;

- YMETb ONEPUPOBATH MOHATHIMMU: ABH)KEHHE B IPOCTPAHCTBE,
0/100HBIE (PUTYPHI B IPOCTPAHCTBE; UCIOJIB30BAaTh OTHOIIEHUE
rIomaiel moBepxHocTel 1 00beMOB OI0OOHBIX (GUTYp MTPU
[pEIIeHNH 3a]1aY;

- YMCTb BBIUYUCIIATE TCOMECTPUUCCKHUEC BEIMYUHBI (JIJ'H/IHa, yroii,
rionaab, 00beM, IIIOMAAb TIOBEPXHOCTH ), UCTIONb3YS
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M3ydeHHBIC (POPMYIIBI U METOMBI;

- YMETH OIIEpUPOBATh NOHATHUSIMU: IPAMOYIOJIbHAs CUCTEMA
KOOPAMHAT, KOOPAMHATHI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE NPOM3BEIAECHUE, YTOJI MEXIY BEKTOPaMHU, CyMMa
BEKTOPOB, IIPOU3BEICHUE BEKTOPA HAa YUCIIO; HAXOAUTH C
[IOMOILBIO U3YYEHHBIX (POPMYIT KOOPAUHATHI CEPEAUHBI
OTpE3Ka, PaCCTOSTHUE MEXKIY JBYMS TOUKAMU;

- YMETb BBIOUPATH MOAXOAANINMN U3YyUEHHBINH METO JUIs
[pelIeHUs 3a/1a4M, paclo3HaBaTh MaTeMaTHUECKHE (PaKThl U
MaTEMaTUYECKHE MOJEIIH

-YMETh OIIEPUPOBATh MOHATHAMU: HATyPaJIbHOE YHCIIO, LIEJI0E
YKCIIO, OCTATOK 110 MOZYJI0, PALlMOHAJIEHOE YHUCIIO,
MPPaLMOHATIbHOE YHCIIO, MHOYKECTBA HATYPAJIbHBIX, LEJIBIX,
[PallMOHAJIbHBIX, IEHCTBUTEIBHBIX YHCEI; YMEHUE UCIIOIb30BaTh
[PU3HAKU AETUMOCTH, HAUMEHBIINN OOIIUI 1eNUTeNb U
HavMEHbIIIee 00111ee KpaTHOE

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: TOUKA, NIpsAMas,
[JIOCKOCTh, IPOCTPAHCTBO, OTPE30K, Iy, INIOCKUM Yrod,
NIBYTPAaHHBIN yTOJI, TPEXTPaHHBIM YToJ1, epeceKaromumecs,
MapaJuleIbHbIE U CKPEILMBAIOIINECS NPSMBIE, TAPAJIIEIBHOCTh
Y TIEPIIEHANKYIISIPHOCTD IPAMBIX U IUIOCKOCTEH, YroJl MEXIY
[IPSIMBIMH, YTOJI MEXAY IIPSAMOH U IUIOCKOCTBIO, YTOJI MEXAY
[JIOCKOCTSIMU; YMEHUE UCIIOJIB30BATh IIPU PELICHUH 3a1a4
M3ydeHHBbIE (PaKThl M TEOPEMBI ITITAHUMETPUHU; yMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOLIEM MHUPE; YMEHUE
OIICPpHUPOBATH NOHATUAMUN: MHOT'OI'PAaHHUK, CCYCHUE
MHOI'OIrpaHHUKa, HpaBI/IJ'II)HI)II\/’I MHOTI'OIrpaHHUK, ITprU3Ma,
nupamuia, GUrypa u HOBEpXHOCTh BpallleHusl, IUJIUHAP, KOHYC,
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map, cepa, pa3BepTka MOBEPXHOCTH, CEYCHHS KOHYCA U
LIWJIMHAPA, MAPAIJIENBHBIE OCH WM OCHOBAHMIO, CEYEHHUE 11apa,
[JI0CKOCTh, Kacaromiasicsi cpepsl, WIHHIIPA, KOHYCa; YMCHHE
CTPOUTH CEYECHNE MHOTOIPaHHUKA, N300pakaThb
MHOTOTPaHHHUKH, QUTYpPBI U MOBEPXHOCTHU BpaIllEHUS, UX
CEYEHMS], B TOM YHUCJIE C IOMOLIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE IPUMEHSITH CBOWCTBA T€OMETPUUECKUX (PUTYD

- YMETb MOJEIUPOBATh PEaJbHbIC CUTYallMHU Ha SI3bIKE
MaTeMaTUKH; COCTABIIATh BBIPAKEHUSI, YDABHEHU S, HEPABEHCTBA
M MX CUCTEMBI 10 YCJIOBUIO 3aJ1a4H, UCCIIE0BATh IOCTPOCHHBIE
MOJICJTH C UCTIOJIb30BAHUEM arliapaTa ajareopsl,
MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT; CTPOUTH
MaTEMaTUYECKHE MOJIENH C IOMOIIbI TEOMETPUUYECKUX
MOHATUM U BEJIUMYMH, PEIIaTh CBA3aHHbIE C HUMHU [TPAKTUYECKUE
3a7auu

- YMETh ONEPUPOBATH MOHATUAMU: TOKIAECTBO, TOXKIECCTBEHHOE,
rpeoOpazoBaHue, YpaBHEHHE, HEpPaBEHCTBO, CUCTEMA
YPAaBHEHUIA W HEPABEHCTB, PAaBHOCHJIBHOCTh YpPaBHEHUM,
HEpPAaBEHCTB W CHUCTEM, palUOHAIbHBIE, HWpPpalOHAIbHbIE,
[MOKa3aTeJIbHbIC, CTEIICHHBIE, norapudmuyueckue,
TPUTOHOMETPUUYECKUE YPaBHEHHUS, HEPABEHCTBA U CHUCTEMBI;
YMETb pelaTh YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C
[IOMOIUBI  PA3JMYHBIX [PHUEMOB; pelIaTh  yYpPaBHEHMS,
HEPAaBEHCTBA U CUCTEMBI C IIAPAMETPOM; IIPUMEHSATh YPaBHEHUS,
HEpaBEHCTBA, WX CHUCTEMbl IS PEHIEHUS MaTEeMaTHUYECKUX
Bajlad U 3a7a4 U3 PA3IMYHBIX 00JacTell HAyKH M peaIbHOU
PKA3HU,

- YMETb CBOOO/IHO OTIEPUPOBATH MOHSATHUSMH: IBIDKCHHE,
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MapauIebHbINA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B
[IPOCTPAHCTBE, IIOBOPOT, MpeoOpa3oBaHue Mo100us, M0100HbIe
(UTyphI; yMETh PaCliO3HABAThH PaBHBIC U MO100HBIE (DUTYPHI, B
[TOM YHCIIE B IPUPOJIE, NCKYCCTBE, apXUTEKTYPE; YMETh
MICTIOJIb30BAaTh TEOMETPUYECKUE OTHOIIICHNUS, HAXOIUTh
reOMETPUYECKUE BEJIMUMHBI (JUIMHA, YTOJI, IUI0INAab, 00BEM)
[pY PEIICHNH 3a]1a4 U3 JPYTHX YYeOHBIX MPEIMETOB U U3
[P€aTbHOM JKU3HU

- YMCTb OIICpHUPOBATH IMOHATUAMU: MHOTOTPAHHUK, CCUCHHUC
MHOTOTpaHHHKA, KyO, Mapajulelenuresa, Npu3Ma, HHpamMuma,
(burypa W MOBEpXHOCTb BpAIEHUs, MWIMHIP, KOHYC, IIap,
chepa, ceueHus Qurypsl BpamieHHUs, IIOCKOCTh, KacaroIasics
cepsl, MIHHIPA, KOHYCA, IJI0IAAb TOBEPXHOCTH MUPAMHU/IBI,
NpU3MBbl, KOHYyCa, LWIMHIApA, IUomans chepbl, o0beM Kyoa,
NpPSMOYTOJIBHOTO — TIapajUleNieNuIeaa, MUPAMHIbI, PU3MBI,
[MITHH]IPA, KOHYCa, [Iapa; yMeHHe 300pakaTh MHOTOIPAaHHUKH|
1 MMOBCPXHOCTH BpalICHHA, UX CCUCHHA OT PYKHU, C IMMOMOLIBIO
UEPTEKHBIX HUHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB; YMETh
[pacrio3HaBaTh ~ CHUMMETPHUIO B TNPOCTPAHCTBE,  YMETh
[pacrio3HaBaTh MPaBUIILHBIE MHOTOTPAHHUKH;

- YMETh HCIOJIb30BaTh NPU PEIICHUU 3a/1a4 U3yYCHHBIE (PAKTHI
Y TEOpeMbl IUIAHUMETPHH; YMEHHE OIIEHUBATh pPa3MephI
00BEKTOB OKPYKAIOLIETO MHUPa

- YMETh OINEPUPOBATH TOHITUSMH: IBIKEHHE B TPOCTPAHCTBE,
0100HbIE (PUTYpHI B MPOCTPAHCTBE; MCIIOIH30BaTh OTHOIICHUE
rionaeld moBepxHocTed W 00BEeMOB MOJOOHBIX (GUTYpP TpH
[PEILIICHUY 3a/1ay;

- YMCTb BBIYUCIIATH IT'COMETPUUCCKHUE BCINYMUHBL (}IJ'II/IHa, yrou,
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iomanab, 00beM, IUIONA[b  IOBEPXHOCTH),  HCIOJB3YS
M3ydeHHBIE (POPMYIIBI U METOBI

- YMETb pellaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YHCIIE
Ha [TPOLIEHTHI, JOJIHM U YacCTH, Ha IBUKEHUE, paboTy, CTOUMOCTh
TOBApOB U YCIIYT, HAJIOTH, 3a/1a4X U3 00JIaCTH YIpPaBJIECHUS
ITMYHBIMU M CEMEHHBIMM (PUHAHCAMU); COCTABJISTh BBIPAXKEHUS,
YPaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHUIO 3a/1a4H,
MICCJIEZIOBATD [TOJIYYEHHOE PEIICHNUE U OLIEHUBATh
[PaBI0II0I00HOCTb PE3yJIbTATOB;
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2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCIUITIJINHBI

2.1. O0beM QMCHUIIMHBI U BHAbI YUeOHOI padoThl

Buna yueOHoii padoThI

Oovem ¢ uacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 340
B T.Y.

OcHoBHOe cojiep:KaHue 282
BT. 4..

TEOPETHUECKOE 00yUueHue 180
PAKTUYECKHUE 3aHSTUS 102
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAECPKAHNE 42
BT. U..

MIPaKTUYECKHE 3aHATHS 42
IpomexxkyTouHnasi arrecTaius (IK3aMeH) 16
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2.2. TemaTn4yecKuii IJIaH M coJepP:KaHUe TUCIHIJIMHBI

Conep:xanue yueOHOro Marepuasia (0CHOBHOe U POo¢ecCHOHAIBHO-

HaumeHnoBaHue pazaesio . O0bem ®opmupyembie
OPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYECKHUE 3AHATHS, IPUKJIATHON
U TeM 4acoB KOMIIeTCHIIUH
MOYJIb (IIPH HAJTHYHUM)
1 2 3 4

OcHoBHoOe cogepkaHue

Pazgen 1. IloBTOpenme 30

Kypca MaTeMaTUKHU

OCHOBHOM WIKOJIbI

Tema 1.1 Copepxanue yueOHOTo MaTepuana

Lens U 3a1auM | ba3oBele 3HAHMS W yMEHHS 10O MaTeMaThke B MPO(EecCHOHANBPHOM U B

MaTEMaTHKU IIPHU | TIOBCETHEBHOM JESATEIBHOCTH.

OCBOCHHUU CTICIIMATTBHOCTH | KOMOMHUPOBAHHOE 3aHATHE 2

Tema 1.2 Coneprxkanue y4eOHOro MaTepuana

Uucna wu  BelynMcieHus. | JlelicTBUA HaJ MOJTOXKUTENBHBIMHA U OTPUIIATENIbHBIMU YU CIIaMU, OOBIKHOBEHHBIMU U

Bripakenus U | IeCATUYHBIMU JAPOOSIMH. OK 01. OK 02.

npeoOpa3oBaHus JeiicTBus co creneHs MU, GOpMYIIbl COKPALLIEHHOTO YMHOXEHHUS. 8 OK 03. OK 04.
Komb6unupoBaHHoe 3aHsATHE OK 05. OK 06.

Tema 1.3. IIpodeccnonanbHO-0PHMEHTHPOBAHHOE cojiepKaHue (conep:xanue OK 07.

['eomeTpus Ha MIIOCKOCTH | MPUKJIAAHOTO0 MOXYJIA) K 2.1 TIK 2.2,
Bupl minockux Guryp v ux miomaib. IIK 2.6. TIK 2.8.
[TpakTMKO-OpHEHTHPOBAHHBIE 33a4U B Kypce T€OMETPUHN Ha TNIOCKOCTH 4
IIpakTHueckoe 3aHsaTHE

Tema 1.4 Coneprkanne y4eOHOT0o MaTeprana

ITponientHeie BeuucaeHus | [IpocTeie MpoLEeHTHI, pa3Hble CIOCOObI UX BhIYHCACHHS. CI0KHbIE TPOLICHTHI
[TpakTrueckoe 3aHsATHE 6

Tema 1.5
VYpaBHEHHsI U HEPABEHCTBA

Coneprkanue y4eOHOro MaTepuana

Jlunelinble, KBagpaTHBIC, IPOOHO-TMHEWHBIE YPABHEHHS M HEPABCHCTBA
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[IpakTrueckoe 3aHsaTHe

Tema 1.6 Cogepxanue yaeOHOTO MaTepuaa
Cuctembl ypaBHeHMHl U | CroCOOBI pEIIeHUs] CHCTEM JHHEWHBIX ypaBHeHH. [ToHsTus: marpuma 2x2 u 3x3,
HEpPaBEHCTB onpeaenuTens martpuipl. Merong [Maycca. Cucrtembl HEIMHEWHBIX YpPaBHEHUM. 4
CucreMbl HepaBEHCTB
Komb6unupoBanHoe 3ansatue
Tema 1.7 Cogepxanue yaeOHOTO MaTepuana
BxonHoi KOHTPOJIb Bouncnenuss u mpeoOpa3oBaHus. YpaBHEHHs W HepaBeHCTBA. ['eomerpus Ha
IUIOCKOCTH 2
KonTponbnas pabota
Pazgen 2 Ilpsimble u 20
IIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coneprxkanue y4eOHOro MaTepuana
OcHoBHbIE nouatus | [Ipenmer crepeomerpuu. OCHOBHBIE TOHATUSA (TOYKA, MpsiMasi, 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 OK 01. OK 03,
Tema 2.2. Coneprkanue y4eOHOro MaTepuana OK 04. OK 07.
ITapannensHocTs npsAMbIX, | [lapamienbHbie npsiMas u 1wiockocth. Ompenenenue. [lpusHak. CsoiicTBa (c K 2.1. TIK 2.2
OpAMOM M IJIOCKOCTH, | ToKazatenbcTBOM). [lapannensusie mnockoctu. Onpenenenue. [Ipusnak. CoiicTBa K 2.4. [IK 2.8.
IJIOCKOCTEN (¢ nmokazarenbcTBOM). TeTpa’ap u ero nsineMmeHThl. [lapannenenumen u ero
s1emMeHThl. CBOMCTBAa MPOTUBOMOJIOKHBIX TPaHEe U JUaroHajel mapasuiesenurena. 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. Ilepnenaukynsap n HakiaoHHas. lleprneHauKyIspHbIE TUIOCKOCTH.
[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 nepneHaukynspax. JlokazarenbCcTBO. YTosl MEXIy HOpsSMOW U
TCPHCHARKYIApax IUIOCKOCTBIO. YTO0JI MEX/1y IJIOCKOCTAMU 4
KomOunmnpoBaHHoe 3aHsATHE
Tema 2.5. IIpodeccrnoHaIbLHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
[TapamiensHsie, NPHUKJIATHOT0 MOIYJIA)
NEpIEeHIUKYIIIPHBIE, Axcuombl  crepeomeTpud. I[leprneHAMKYIApHOCT NpSAMOW U IUIOCKOCTH,
CKPEILMBAIOIIUECS NPAMBIE | MapaIEIbHOCTh IBYX HPSMBIX, NIEPIEHIUKYJIIPHBIX TUIOCKOCTH, 4
HEePHEHIUKYIIPHOCTD III0CKOCTEN
[TpakTuyeckoe 3aHsTHE
Tewma 2.6. Coneprxkanue yaeOHOro MaTepuana
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 OK 02. OK 03.
JlekapTOBEI KOOpAMHATHI B | /lekapTOBBI KOOpAMHATHI B MpocTpaHcTBe. [Ipocreiimue 3amaun B KOOpAUHATaX. OK 04. OK 07.
npoctpanctse. PaccrosHue | PaccrosHue MEXIy ABYMsl TOUKAMHU, KOOPIMHATHI CEPETMHbBI OTPE3KA 4 HK2.1.TIK 2.2.
MEXAy JBYMs TOYKaMH. | KoMOWHHPOBAHHOE 3aHSITHE [IK 2.4. TIK 2.8.
Koopaunarsl  cepennHbl
OTpe3Ka
Tema 3.2 Coneprkanne y4eOHOT0 MaTeprana
Bexropsl B npoctpancTse. | BekTopsel B mpoctpaHcTBe. CI0KEHHE W BBIYMTAaHHE BEKTOPOB. YMHOXXEHHE
Yronm Mexay BEKTOpaMH. | BeKTopa Ha uucio. KommiuanapHsie BeKTOpbl. CKaIsipHOE MPOU3BEIEHNE BEKTOPOB.
CkanspHoe IpousBelieHHe | Pa3noxkeHne BEKTOpa Mo TpeM HEKOMILIaHApHBIM BekTopaM. KoopauHaThl BEKTODA,
BEKTOPOB CKaJISIPHOE NPOU3BEACHHUE BEKTOPOB B KOOPJAUHATAX, YTOJI MEXY BEKTOPAMHM, Yroj 6

MEX1y MPSIMON M TUIOCKOCTBIO, YTOJl MEXKIY IIOCKOCTSMH. Y paBHEHHUE MIIOCKOCTH.
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I'eomeTrpuueckuii cMbIC ONpenenuTens 2x2

KOM@MHMPOB&HHO@ 3aHATHME

Tema 3.3 IIpodeccnonabHO-OPHEHTUPOBAHHOE coJepkaHue (copep:xanue
[Ipaktuxo- MPUKJIATHOTO0 MOYJIf)
OpueHTHpOBaHHbIe 3a1aud | KoopanHaTHas MI0cKoCTh. BbruncieHne paccTosSHUI U IJIOMaAeld Ha IUIOCKOCTH.
Ha KOOpAMHATHOM | KosruecTBeHHbIC PacyeThI 4
TIJIOCKOCTH [IpakTrueckoe 3aHsiTHE
Tewma 3.4 Coneprkanue y4eOHOro Marepuana
Pewenue 3a1a4. | /lekapToBbl KOOpAMHATHI B MMPOCTpAHCTBE. BekTopsl B npocTpancTe. CiloxkeHue u
Koopaunatsl u BEKTOpBI BBIYMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha yucio. KoMIuiaHapHble BEKTOPBI.
CkansipHoe  NpOU3BEACHHE  BEKTOPOB. PasiokeHuWe BeKTopa IO  TPeEM
HEKOMIUJIaHApHBIM BeKTOopaM. [Ipocreitmme 3agaum B koopauHatax. KoopauHatsl
BEKTOpA, PACCTOSIHUE MEXKY TOUYKaMH, KOOPJIMHATHI CEPEAMHBI OTPE3Ka, CKATIIPHOE
MPOU3BE/IEHNE BEKTOPOB B KOOPJIWHATAX, YTOJ MEXKIY BEKTOPAMH, YTOJ MEXIY 2
MPSIMOM M TNIOCKOCTBIO, YTOJI MEXY TIIOCKOCTSIMHU
KonTponbnas pabota
Pazpnen 4. OcHoBBI 40
TPUTOHOMETPHUH.
Sparonoverpuicene OK 0L OK 02
OK 03. OK 04.
Tema 4.1 Copepxanuie yaeOHOTO MaTepuana OK 05. OK 06
Tpuronomerpuueckue Pannannas mepa yrna. [loBopoT Touku BOKpYr Hauana koopauHat. OmpeneneHue Ok 07 '
GYHKIMM  IPOU3BOJIBHOTO | CHHYCA, KOCHMHYCA, TAHTE€HCAa W KOTAHIreHca. 3HAKM CHHYCa, KOCHHYCa, TAHIeHCa H 4 K 2.1 HR 29
yria, yucna. Paguannas ¥ | KOTaHreHca MO YETBEPTAM. 3aBHCHUMOCTh MEXKIY CHUHYCOM, KOCHHYCOM, TAHT€HCOM K 2' 4' K 2' 8.

rpagycHas Mepa yria

M KOTAaHI'CHCOM OJJHOI'O M TOI'0 K€ yriia

KomMmOuHupoBaHHOE 3aHsTHE

Tema 4.2

CogepxaHue yaeOHOT0O MaTepuana
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OcHoBHbIE
TPUTOHOMETPUYECKHUE
TOXECTBA.

@opMyIIbl IPUBEACHUS

Tpuronomerpuueckue ToxnaecTsa. CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC YIJIOB O
U - o.. DOpMyIIbI IPUBEICHUS

KomOunupoBanHoe 3anstue

Tema 4.3

Cunyc, KOCHHYC, TaHI'€HC
CYMMBI U pa3HOCTH [BYX
YIJIOB

Cunyc u KOCHHYC
NBOMHOTO yria. ®opmyiibl
IIOJIOBUHHOTO yTIja

Copnepxanue yueOHOro MaTepuana

CymMa u pasHocTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC
nBoiHOro yria. QopMmynsl HOJIOBHHHOro yria. IIpeoOpa3oBaHus CyMMBI
TPUTOHOMETPUUYECKUX (YHKIMH B TPOM3BEACHHUE M MPOU3BEACHUS B CYMMY.
BripakeHne TpPUTOHOMETPHYECKMX (DYHKIMI dYepe3 TaHIeHC IOJOBUHHOIO
aprymeHnra. [IpeobpazoBanus npoCcTEHIINX TPUTOHOMETPUUYECKUX BbIPAXKEHUI

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 4.4
OyHKIMM, HUX CBOWCTBA.

Cogepxanue yueOHOTo MaTepuana

OO6unacTp ompeseNeHns U MHOXKECTBO 3HaueHu (yHKiui. YETHOCTh, HEUETHOCTD,

Crnioco0sl 3aJaHus | epuoAnYHOCTh QyHKIMHA. CriocoObl 3aganus (HyHKIUNA

byHxuuit KoMOMHHPOBaHHOE 3aHATHE

Tema 4.5 Coneprxkanue y4eOHOro Marepuana

Tpuronomerpuueckue OO6nacTh onpefeneHuss ¥ MHOXECTBO 3HAUYEHUI TPUTOHOMETPUYECKUX (YHKLUH.

¢byHKIMH, X CBOMcTBa U
rpaduxu

YéTHOCTh, HEYETHOCTD, NEPUOJUUHOCTh TPUTOHOMETpUYeCcKUX (yHKuui. CBoicTBa
u rpaduxu QyHKIMHA y = cos X, y =sin X, y =tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.6 Coneprkanne y4eOHOro MaTepuana

[TpeobpazoBanue Cikatue u pacTsikeHue TpauKoB TPUTOHOMETPUUECKUX (PYHKITUH.

rpadukoB [Ipeo6pazoBanue rpadKoB TPUTOHOMETPUUECKUX (PYHKIIMIMA

TPUTOHOMETPHYECKUX [TpakTHueckoe 3aHsATHE

byHKIUH

Tema 4.7 IIpojeccrnoHaIbLHO-OPHEHTHUPOBAHHOE coJep:KaHue (conepxanue
Onucanue NPHUKJIATHOTO MOIYJIS)

IIPOU3BOACTBEHHBIX Hcnonb30BaHre CBONCTB TPUTOHOMETPUYECKUX (PYHKIMH B MpoecCHOHATbHBIX

IPOLIECCOB €  MOMOIIBIO
rpadukoB QyHKIMH

3aja4ax

[IpakTHueckoe 3aHsATHE

Tema 4.8

Cogepxanue yaeOHOTO MaTepuana
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OO6parHble OO6parHble Tpuronomerpuyeckue GyHkuu. Mx cBolicTBa u rpaduku
TPUTOHOMETPHUYECKHE
KomOunmnpoBaHHoe 3aHsATHE
byHKIIUU
Tema 4.9 Cogneprkanue ydeOHOro MaTepuasa
Tpuronomerpuueckue VYpaBHeHHE cOs X = a. YpaBHEHHE Sin X = a. YpaBHEHHe tg X = a, ctg X = a.

ypaBHEHHUS U HEPABEHCTBA

Penienne TpUTOHOMETPUYECKUX YPAaBHEHUH OCHOBHBIX THIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKUE YPAaBHEHMsI, CBOJALIMECS K KBaJpaTHBIM, peElIacMble
Pa30KEHUEM Ha MHOKUTEIIHU, OJJHOPOHBIE.

[Ipocreimme TpUroHOMETpUYECKHE HEPABEHCTBA

KomMb6unmnpoBanHoe 3ansTue.

Tema 4.10 Cogepxanue yueOHOTro MaTepuana

Cucremsl CucreMbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUN
TPUTOHOMETPUYECKHIX KombOunupoBanHoe 3anstue

YpaBHEHUU

Tema 4.11 Coneprkanue y4eOHOro Marepuana

Pemenue 3amad. OCHOBBI

[IpeobpazoBanue TPUTOHOMETPHUIECKUX BBIPAYKECHHIA. Pemenue

TPUTOHOMETPHHU. TPUTOHOMETPUYECKUX YPaBHEHHH M HEPABEHCTB B TOM YHCIE C HCIIOJIB30BAHUEM

Tpuronomerpuueckue CBOWCTB (pyHKLHUH.

byHKIUN KonrtponbHas pabora

Pazgen S. OK 01. OK 02.

Komnuiekchsble yncia OK 03. OK 04.

Tema 5.1 Copneprxanue yueOHOTO MaTepuaia OK 05. OK 06.

KomrutekcHble uncia [TonsiTre kommiuekcHoro uyucia. ComnpspKeHHbIE KOMIUIEKCHBIE YWCla, MOAYIb H OK 07.
apryMEHT KOMIUIEKCHOro 4ymcia. Dopma 3amicd  KOMIUIEKCHOTO — YHCia IIK 2.1. IIK 2.2.
(reomeTpuyeckasi, TPHUTOHOMETpUYECKas, anreOpandeckas). ApUPMETHUECKHE [IK 2.4. TIK 2.8.

JIEHUCTBHS C KOMIUIEKCHBIMHU YHMCIaMU

KomMmOuHMpoBaHHOE 3aHSTHE

Tema 5.2
[IpumeHenne
KOMILIEKCHBIX YHCEIl

Conepxxanue yaeOHOro MaTepraia

Brimonnenue pacucToB C IIOMOIIBIO KOMIIJICKCHBIX YHUCCII. HpI/IMCpBI
HCIIOJB30BaHUA KOMIIJIICKCHBIX YHUCCJI

HpaKTI/ILIeCKOC 3aHATUC
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Paznen 6. IlpousBomaHas

40

byuxkuum, ee
NpUMeHeHHe
Tema 6.1 Cogepxanue yaeOHOTO MaTepuana
IToustue IIPOU3BOIHOMU. | OmpeeneHre YUCIOBOM MOCIEe0BATEILHOCTH U CIOcO0bI ee 3amanusi. CBoiCTBa
@opmynbsl M IOpaBUIIA | YUCIOBBIX ITOCIenoBaTeNbHOCTEH. OnpeneneHne mpesena IOoCIeI0BaTeIHOCTH.
auddepeHpoBaHUS Beruucnenne  mpepenoB  mocnepoBaTenpHocTeil.  Ilpemen  gyHkumm  Ha 2
6eckoneunoctu. [Ipenen pynxnuu B Touke. Ilpupamenue aprymenra. [Ipupamienue
GyHkuuu. 3agadd, NOPUBOASIIME K TOHATHIO Hpou3BojaHOW. OrmpeneneHue
IIPOU3BOJHON. AJITOPUTM OTBICKaHHS POU3BOAHOMN
KomM6unmnpoBanHoe 3aHsitue
Tema 6.2 Coneprxkanue y4eOHOro Matepuana
[Tpou3sBoaHBIC cyMMbl, | @opmynsl auddepenuuposanus. [Ipasuna quddepenunpoBanus 6
pasHoCTH  Ipou3BeneHus, | KoMOMHUPOBaHHOE 3aHATHE
Y4aCTHOTO
Tema 6.3 Coneprkanue y4eOHOro Marepuana
[IpousBoaHbIE Omnpenenenue cioxxHod QyHkuuu. [Ipon3BoaHast TPUTOHOMETPUUYECKUX (YHKIUH.
TPUTOHOMETPUUECKUX [IpousBonHas cnoxHON QYyHKIIUU
Gynxumii.  Ilpoussonnas | KoMOMHHPOBaHHOE 3aHSTHE 6
CIIOKHOU (QYHKIIUU
Tema 6.4 Coneprxanue yueOHOTo MaTepuana
Tousue O | Ilonsitne HenpepblBHOW (GyHKIHMU. CBOWCTBAa HempephBHOW (GYyHKIHH. CBS3b
HEeNPEPBIBHOCTH QYHKIUH. | vesycny HEmPepBIBHOCTIO 1 AH(B(EPEHIMPYEMOCTEI0 (DYHKIHH B TOUKE. AITOPHTM 2
Meron unrepsaios pelleHNs HEPaBEHCTB METOJOM HHTEPBAJIOB
Komb6unupoBanHoe 3aHsaTue
Tema 6.5 Coneprxanue yueOHOro MaTepuaa
I'eomerpuueckuii u | 'eomMeTpudeckuii CMbICT TPOU3BOAHOM (YHKIMH — YIJIOBOH KOX(PUIMEHT
buznueckuit CMBICII | KacaTeIbHON K Tpaduky (yHKIHMU B TOYKE. YpaBHEHHME KacaTeldbHOH K rpaduky
IIPOU3BOTHOM (GyHKUIMU. AJTOPUTM COCTAaBJICHUS! YPaBHEHMs KacaTeNbHOW K Tpaguky (yHKUIUU
y=f(x) 4

OK 01. OK 02.

OK 03. OK 04.

OK 05. OK 06.
OK 07.

K 2.1. TIK 2.2.

I1IK 2.4. TIK 2.8.
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KoMOuHMpoBanHoOe 3aHsTHE

Tewma 6.6 Cogepxanue yaeOHOTO MaTepuaa

DU3NYECKUI cMbIC)T | Du3nyecknii (MEXaHWMYECKUH) CMBICT TPOM3BOJHOM — MIHOBEHHAs CKOPOCTh B

MPOU3BOIHOMN B | MOMEHT BpeMeHH t: v =S’ (1)

po¢eCCHOHATIBHBIX [IpakTueckoe 3aHsATHE 2

3ajavax

Tema 6.7 Cogepxanue yaeOHOT0O MaTepuaa

MonoToHHOCTh (QyHKUUH. | Bo3pacranue u yObiBaHHE (QYHKIUH, COOTBETCTBHE BO3DACTAHHS H YOBIBAHUSI

Touku 3xcTpEeMyMa ¢yHKkuMM 3HaKy Tpou3BOAHONW. IloHsATHE TNPOM3BOAHON BBICIIETO IOPSAIKA,
COOTBETCTBUE 3HaKa BTOPOW MPOM3BOAHOMN BBITYKIOCTH (BOTHYTOCTH) (pyHKIMU Ha 4
oTpe3ke. 3ajauyd Ha MAaKCUMyM M MHUHUMYM. IloHsATHE acMMOTOTHI, CHOCOOBI UX
olpeneNneHusi. AJIropuT™M HcciaeloBaHUs (YHKIMHM M MOCTPOEHHs ee rpaduka c
HOMOILBIO TPOU3BOIHON. J[poOHO-NTMHelHas pyHKLIUSA
KomOunupoBanHoe 3anstue

Tema 6.8 Coneprkanue y4eOHOro Marepuana

UccnenoBanmne QpyHKIuUi 1
HccnenoBanme QyHKIMHE HA MOHOTOHHOCTB M IOCTPOEHHUE IPauKOB.

MOCTPOCHHE TPAPHUKOB 4
KomM6unmnpoBanHoe 3aHsTue

Tema 6.9 HaubGonsimee u | ComepikaHue yueOHOro Marepuania

HauMEHbIIIEe 3Ha4yeHus | HaxoxaeHne HanOobIIero 1 HaMEHBIIEro 3HaYeHU N QyHKIUi

byHKIIUU KomOuHmnpoBaHHoe 3aHATHE 2

Tewma 6.10 IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJepKaHue (conep:xkanue

Haxoxnenue NPUKJIAJHOTO MOAYJIST)

ONTUMAIILHOTO pe3ynabTara | HauMeHsblee 1 Haubosblee 3HadeHne PyHKIUU 6

C MOMOIILIO IPOU3BOAHON | [IpakTHYECKOE 3aHITHE

B IIPAKTUYECKHX 3a7a4ax

Tema 6.11 Coneprxanue yueOHOro MaTepuaa

Pemenue 3amad. | Gopmynsl U npaBuia quddepennupoanus. Mcenenoanre GyHKIUN ¢ TOMOIIBIO

[TpousBonHas QpyHKIMH, ee | mpou3BoaHON. Hanbombiee 1 HauMeHbIlee 3HAYCHHS ()YHKITUH 2

MIpUMEHEHNE KonTponbnas padota

Paznea 7. 36 OK 01. OK 02.
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MHOrorpaHHUKH M Teja

BpAallleHUus
Tema 7.1 Cogepxanue yaeOHOTO MaTepuana
Bepmmnel, pebpa, rpanu | [Tonsitue MHOrorpaHHuka. Ero sjieMeHTBI: BepIIMHBI, peOpa, rpaHu. luaroHasb.
MHOI'OTpaHHUKA CeueHue. Bolllykible 1 HEBBIITYKJIBIE MHOTOIPaHHUKHU

Komb6unupoBanHoe 3ansatue
Tema 7.2 Cogepxanue yaeOHOTO MaTepuana
[Tpusma, ec | [lonsarue npusmel. Ee ocHOBaHus u OokoBbie rpaHu. Beicota mpusmbl. [Ipsmas u

COCTaBJISIIOLINE, CEUYCHHUE.
[Ipsmas w  mpaBuiIbHAA

HakJIOHHas npusMma. [IpaBuibHas npusma. Ee ceuenue

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

IIPU3MBI
Tema 7.3 Cogepxanue yueOHOro MaTepuana

[Mapamnenenunen, Ky0. | [Tapaiienenumnen, CBOMCTBAa MPSIMOYTOJBLHOIO Mapaienenunena, kyo. CeueHue
Ceuenue KyOa, | Kyba, mapasuienenumneaa

napajuieNienumne1a KoMOuHMpOBaHHOE 3aHSITHE

Tema 7.4 Copepxanue yueOHOro MaTepuana

[Mupamuna, ee | [lupamuna u ee onemeHTol. CedeHue mnupaMuabl. [lpaBunpHas mnHpaMuia.

COCTaBJISTIOIIME, CEYCHHE.
[IpaBunbHasgs  mupamupaa.
VYceuennas nupamuaa

YcedeHHas nupaMmuzia

KombOunnpoBanHoe 3ansTHe

Tema 7.5

Coneprkanue y4eOHOro MaTepuana

bokoBas u noyiHas | [Inomaas OOKOBOM M MOJHOW MOBEPXHOCTU MPU3MBI, TUPAMUIbI
IIOBEPXHOCTh npu3Mbl, | KoMOMHHPOBaHHOE 3aHATHE

MIUPAMMUIBI

Tema 7.6 Coneprxanue yueOHOro MaTepuaa

Cummerpuss B KyOe,
napajuiesernurese,
npu3Me, TUpaMuIe

CuMMeTpHUsi OTHOCHUTEIBHO TOYKM, MNpsIMOW, TmuiockoctH. Cummerpuss B Kyoe,
napajulelenue1e, NpusMe, TupaMuIe

KomMmOuHMpoBaHHOE 3aHSTHE

Tema 7.7
IIpumepsl cumMmeTpuil B

IIpojeccrnonaIbLHO-OPHEHTHPOBAHHOE
NPHUKJIATHOT0 MOIYJIS)

coJep;KaHue (copep:xanue

OK 03. OK 04.
OK 05. OK 06.
OK 07.

MK 2.1. I[IK 2.2.
I1IK 2.4. TIK 2.8.
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npodeccun

CuMmmeTpus B IpUPOJIE, APXUTEKTYpPE, TEXHHUKE, B OBITY

HpaKTI/I‘ICCKOC 3aHATUC

Tema 7.8 Coneprkanue y4eOHOro MaTepurasa

[IpaBuiibHbBIE [TonsiTHE NpaBUIBLHOIO MHOrOrpaHHKKa. CBOMCTBA MTPaBUIIBHBIX MHOTOI'PAaHHUKOB
MHOT'OTpaHHUKH, ux | KoMmOMHUpOBaHHOE 3aHATHE

CBOMCTBA

Tema 7.9 Cogneprkanue ydeOHOro Mareprasa

[Mununap, ero | Hunuunp u ero snementsl. CedeHue MUIMHApA (MapajuieibHOe OCHOBAHUIO U OCH).
cocrapistonie. Cedenue | Pa3BepTka HuIMHApa

LUIMHIpA KomM6unupoBanHoe 3aHstue

Tema 7.10 IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
Konyc, €ro | NPUKJIAIHOI0 MOY.JIs1)

coctaBisitouie. CeueHue
KOHYyca

KOHyc u ero »jgemMeHTBl. CedeHue KOHYCa (napannenLHoe OCHOBAaHHIO H
MpoXOoAAIee 4epe3 BepI_HI/IHY), KOHHMYCCKHUEC CCUCHMU. Pa3BepTKa KOHYCa

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 7.11 Coneprxkanue y4eOHOro Matepuana

VY ceueHHsIi KOHYC. | YceueHHbIN KOHYC. Ero oOpasytomas u Beicota. CeueHne yCeueHHOTo KOHyca
Ceuenne yCe4eHHOT0 | KoMOMHUPOBAaHHOE 3aHATHE

KOHYyca

Tema 7.12 Coneprxanue yueOHOro MaTepuaia

[ap u cdhepa, ux ceueHust

Hlap u cdepa. B3aumHoe pacnonoxkenue cdepsl U 1iockoctu. CedeHue mapa,
cdepsl

KombOununpoBanHoe 3ansTre

Tema 7.13
ITonsate 00 o0BEME Tena.
OTHolIeHNUE 00BEeMOB

OIOOHBIX Tell

Coneprkanue y4eOHOro MaTepuana

[lonarue 06 ob6veme Tena. OO6veM Kyba M HPSIMOYTOJBHOTO MapaulesenuIesa.
O6vemM mnpusmbl U IwmHApa. OTHOUIEHME O00BEMOB  TMOAOOHBIX — Tell
['eomerpuueckuii cMbIca onpeaenuTens 3-To nopsaaKa

KomMmOuHupoBaHHOE 3aHsTHE

Tema 7.14

Coneprkanue ydeOHOT0 MaTeprana
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O0beMBl ®  IUIOLIAOH

IIOBEPXHOCTEH Tel

O6wembl upamuibl U Konyca. O6bvem mapa. [1nomianu noBepxHocTe Ten

KomOunupoBanHoe 3anstue

Tema 7.15 Cogneprkanue ydeOHOro MaTepuasa

Komb6unanuu KomOuHanmuu reoMeTpuuecKux Tes

MHOTOTPaHHUKOB ¥ Tel | KoMOMHUPOBAHHOE 3aHSTHE 4

BpallleHUs

Tema 7.17 Cogepxanue yaeOHOTO MaTepuaa

Pemenne 3a7ad4.

MHororpanHuks M TeNa | OGpembl M LIOLIAAH IIOBEPXHOCTH MHOTOI'PAHHUKOB U TEJ BpaIlCHUS

BpAICHAA KouTponsHas pabora

Pa3znea 8. 12

IlepBooGpa3nasn

byuxkuum, ee

NpuMeHeHHe

Tema 8.1 Coneprxkanue y4eOHOro Matepuana

[TepsooOpa3zHas GyHKUUM. | 3aa4a O BOCCTAHOBJIICHMH 3aKOHA JBHIKCHHUS 10 HM3BECTHOH ckopocTH. IToHsTHE

[TpaBuna HaXOXJIEHUs | uHTerpupoBanus. O3HAKOMIIGHHE C TIOHATHEM HHTErpaja U TMepBOOOpa3sHOM s

MepBOOOPA3HBIX byukun y=f(x). Pemenne 3amadu Ha CBS3b MEPBOOOPA3HONW M €€ MPOU3BOIHOM, OK 01. OK 02.
BBIYHCIICHHE TEepBOOOpa3HOM it gaHHOW (QyHkiuu. Tabmuna dopmyn s OK 03. OK 04.
HaXO0XICHUA HepBoo6pa3HLIX. I/IsyquI/Ie npaBujia BEIYMCIICHUS HepBoo6pa3H0171 2 OK 05. OK 06.
KomM6unmnpoBanHoe 3aHstue OK 07.

Tema 8.2 Coneprxanue yueOHOro MaTepuaa K 2.1. TIK 2.2.

IInomans KpUBONMHEWHOM | 3ajauu, MPHUBOJAIINE K TMOHITHIO ONPEAECIEHHOIO0 HMHTErpajia — O BBIYUCICHHUH [IK 2.4. TIK 2.8.

TpamenuH. @opmyna | TUIOMIAAM  KPUBOJIMHEWHOW Tpamenuu, O TMepeMeneHuu Touku. [loHsaTHe

Herotona — JleiiOauma ONpPENENEHHOTO  HMHTErpaa. l'eomeTpruueckuid U QU3MYECKUI  CMBICH
omnpezaeneHHoro uurerpaia. @opmyna Herorona— Jleitouuma 2
KoMOunmpoBanHoe 3aHstue

Tema 8.3 Coneprkanue ydeOHOT0 MaTeprana

Heonpenenennsrit n | [lonsiTe HEONpPENEIEHHOrO UHTErpaia

OTIpEJICNICHHBIH MHTETpaibl | KoMOMHUPOBAHHOE 3aHSATHE 2
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Tema 8.4 Copneprxanue yueOHOro MaTepuaa
[TonsiTne 00 | 'eoMeTpHUYECKHUI CMBICIT ONPEIETIEHHOT0 HHTETpaia
OMpEACIICHHOM HHTEerpane | KoMmOMHUPOBAHHOE 3aHATHE 2
KaK iouaau
KPUBOJIMHEUHON Tpamneiuu
Tema 8.5 IIpodeccnonaIbHO-OPHEHTUPOBAHHOE coJlepkaHue (copep:xanue
OrnpenesieHHbI  MHTErpal | MPUKJIATHOT0 MOXYJIA)
B KU3HU I'eomerpuueckuii cmbica omnpeneneHHoro wuHrerpaiza. Popmyna HproTona -
JleitOHuna.
Pemenue 3agau Ha mpUMEHEHHE WHTETpajia sl BEIYUCICHHS (PU3NIECKUX BETUIUH
¥ TUTOIIA I 2
[TpakTnueckoe 3aHsATHE
Tewma 8.6 Cogepxanue yueOHOro MaTepuana
Pemenne 3agad. | [lepooOpasnas pynkun. [IpaBuna HaxoxaeHus nepBooOpasHeix. Ee mpumenenue
IlepooGpasuas ¢ynkuny, | KonrponsHas pabora 2
ee NpUMEHEHUe
Paspen 9. 18
CreneEM © KOPHHM.
CreneHHass dyHKUMS
Tema 9.1 Coneprxanue yueOHOro MaTepuaia
Crenennast  QyHKIWs, €€ | [TouaTMe KOpHS N-Oif CTETeHH M3 AeiicTBUTENbHOrO uncia. Oynkuun y = Vx ux
CBOHCTBA cBoiicTBa 1 rpaduku. CBOHCTBA KOPHS N-0if CTENICHN OK 01. OK 02.
KoMOuHMpOBaHHOE 3aHSITHE 4 OK 03. OK 04.
Tema 9.2 Coneprxanue yueOHOro MaTepuaa OK 05. OK 07.
[IpeoOpasoBanue [TpeoGpasoBanye UPPAIMOHATLHBIX BHIPAXKEHHUIH [K 2.1. TIK 2.2.
BBIPOKECHUN C KOPHAMHU n- | KOMOMHHUPOBAHHOE 3aHSTHE 4 IIK 2.4. TIK 2.8.
O CTEleHU
Tema 9.3 Coneprkanne y4eOHOT0o MaTeprana
CpoiictBa  creneHun ¢ | [lonstue creneHu ¢ JrOOBIM PallMOHAIBHBIM TOKa3aTeaeM. CTerneHHble (YHKIIHH,
paloHaIbHBIM U | UX CBOMCTBA U rpapuku
JEVCTBUTEIBHBIM KomOunupoBanHoe 3aHstue 2
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IIoKa3aTciIsiIMu

Tema 9.4 Cogepxanue yaeOHOTO MaTepuaa
Pemenue PaBHOCWIBHOCTh MppalMOHANBHBIX YPAaBHEHMH W HEPABEHCTB. MeTonsl HX
UPPALMOHATIBHBIX pemieHus. Pemenne uppanuoHanbHbIX YPABHEHUM U HEPABEHCTB
YPaBHEHUH U HEPAaBEHCTB | KOMOMHHUPOBAHHOE 3aHSITUE 6
Tema 9.5 Cogepxanue yaeOHOT0O MaTepuaa
Crenenu U KopHH. | Onpenenenue creneHHON (GyHKUuU. Vcrmonp30BaHHWE €€ CBOICTB IMpH PEIICHUH
Crenennast pyHKIUSA YpaBHEHUI U HEPABEHCTB 2
KonTponpsHas padora
Pa3znen 10. 18
IlokazaTenbHas
byHkuus
Tema 10.1 Cogepxanue yueOHOro MaTepuana
[Toxazarenpnas Qynkuus, | CTeneHb ¢ OPOM3BOJBHBIM  JICHCTBUTEIBHBIM TOKazareneMm. OrnpenencHue
ee CBOICTBA noKa3aTeabHON (DYHKIMH, €e CBOHCTBa M TpaduK. 3HAKOMCTBO C NPUMEHEHHUEM
nokazareiabHON (yHKuMU. PereHne moxasaTenbHBIX YpaBHEHUH ()yHKIMOHAIBHO-
rpaduuecKuM METOIOM 4
KomOunrupoBanHoe 3aHstue OK 01. OK 02.
Tema 10.2 Copepxanue yaueOHOT0O MaTepuana OK 03. OK 04.
Pemenne mnokasarenbHbIX | PemeHne moka3aTeNbHBIX YpaBHEHHH METOJIOM YpaBHHBAHHUS TOKa3aTenei, OK 05. OK 07.
YPaBHEHUI U HEPABEHCTB | METOJOM BBEACHUS HOBOH MEPEMEHHOH, (yHKIIMOHATHHO-TPa(QUUECKUM METOIOM. K 2.1. TIK 2.2.
Pemenne nokazaTebHBIX HEPABEHCTB 8 IIK 2.4. TIK 2.8.
[IpakTnueckoe 3aHsTHE
Tema 10.3 Coneprxanue yueOHOro MaTepuaa
Cucrembl TIOKa3aTeNbHBIX | PemeHne cucreM mokasarelbHbIX ypaBHEHHHA
ypaBHEHUN KomOunupoBanHoe 3aHstue 4
Tema 10.4 Coneprkanne y4eOHOT0o MaTeprana
Pemenne 3ama4. | PemreHne noka3aTeNbHBIX YpaBHEHUM METOJOM YPABHUBAHMS IIOKA3aTeNew |
[TokazaTenpHast GyHKIHS METOJIOM BBEJEHHUSI HOBOI IEpEMEHHOM. Penienre nokasaTebHbIX HEPABEHCTB
KonTtponbHas padora 2
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Pasnen 11. 24

JlorapmdmMsr.

JlorapupMmueckas

byHkuMS

Tema 11.1 Cogneprkanue ydeOHOro Mareprasa

Jlorapudpm yucia. | Jlorapudwm uncna. JlecaTHaHbINA U HATypaIbHBIN JIOTaprU (MBI, YHCIIO €

JlecaTUUHBIHI 1 | KoMOMHMpOBaHHOE 3aHATHE

HaTYpaJIbHBIN JIoTapu(MBI, 4

YHCIIO €

Tema 11.2 Coneprxkanue y4eOHOro MaTepuana

CroiictBa  norapudmos. | Cpoiictsa norapudmos. Oneparus JorapuGMUpOBaHUSL.

Onepanus KombOunnpoBanHoe 3aHsaTue 6

norapupMUpOBaHUS

Tema 11.3 Copepxanue yueOHOTo MaTepuana

Jlorapudmmueckas Jlorapudmuueckas QyHKIIUS U €€ CBOHCTBA

¢byHKIUSA, ee CBOWCTBA KomMb6unupoBanHoe 3aHstue 4

Tema 11.4 Copepxanue yueOHOro MaTepuana

Pemenue [Monsatne norapudmuyeckoro ypaBHeHHs. Ormepanus TOTEHIUPOBaHUS. Tpu

norapupMuICCKHX OCHOBHBIX MeETOJa peleHHs JorapupMUUECKUX YpaBHEHMH: (YHKIIMOHAIBHO-

YPaBHEHUH 1 HEPABEHCTB | rpaduueckiii, METOX MOTCHIMPOBAHMS, METOX BBEICHWS HOBOH MEPEMEHHOI.
Jlorapugmuueckue HepaBeHCTBA 4
KomOunmnpoBaHHoe 3aHATHE

Tema 11.5 Coneprkanne y4eOHOro MaTepuana

Cuctemsr ANTOPUTM pEIIeHHUs CUCTEMBbl ypaBHEHHH. PaBHOCHMIBHOCTH JOTapupMHUYECKHX

JorapuPMUIECKUX YpaBHEHHIA U HEPABEHCTB

ypaBHEHUI KombOunupoBanHoe 3aHsTue 2

Tema 11.6 IIpodeccrnonaIbLHO-OPHEHTHPOBAHHOE coJep:KaHue (conepxanue

Jlorapudmsl B mpHupoae U | NPUKJIATHOTO MOTYJIs)

TEXHHUKE [Ipumenenue norapudma. Jlorapupmuueckas crnupanb B npupoge. Ee
MaTeMaTU4YeCcKHe CBOMCTBa 2

HpaKTI/ILIeCKOC 3aHATUC

OK 01. OK 02.
OK 03. OK 04.
OK 05. OK 07.
K 2.1. TIK 2.2.
I1IK 2.4. TIK 2.8.
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Tema 11.7 Copneprxanue yueOHOro MaTepuaa

Pemenue 3ajgad. | Jlorapudpmuveckas  ¢ynkuusa.  Pemenume — mpocTedmmx — jorapuMUYECKUX

Jlorapudmsi. ypaBHEHUU 2

Jlorapugmuueckas KonrponbHas padora

byHKIHS

Paszngea 12. 10

MHoxecTBa. JJIEeMEHTbI

Teopuu rpagos

Tema 12.1 Cogepxanue yaeOHOTO MaTepuana

MHoxecTBa [Tonstne muoxectsa. [TonmMHoxkecTBO. Onepanuu ¢ MHOXKECTBAMU
KoMOuHMpOBaHHOE 3aHATHE 2 OK 01. OK 02.

Tema 12.2 IpodeccnonabHO-OPUEHTUPOBAHHOE coJepKaHue (copep:xaHue OK 03. OK 04.

Omnepanuy ¢ MHOXKECTBAMU | MPHUKJIATHOTO MOTYJIsI) OK 05. OK 07.
Omnepanuu ¢ MHOKeCTBaMH. Perienne npukiiaHpIx 3a1a4q IK 2.1. IIK 2.2.
[pakTHUECKOE 3aHATHE 2 IIK'2.4.TIK 2.8.

Tema 12.3 Copepxanue yueOHOro MaTepuana

I'pader [Tonsitue rpada. Csa3HbIM rpad, qepeBo, UK rpad HA MIOCKOCTH
[TpakTrdeckas pabota 4

Tema 12.4 Coneprkanue y4eOHOro MaTepuana

Pemenne 3aga4. | Omepannu ¢ MHOXecTBamu. ONHMCaHWE pEATBHBIX CHTYallMd C TOMOIIBIO

MmnoxectBa, I'padpl 1 ux | MHOKECTB. Pemrenue 3amau

pUMEHEHHE KonTponbnas pabota 2

Pazgen 13. DuemeHTHI 26

KOMOUHATOPHUKH,

CTATHCTHKH ¥ TeopHuu

BepoOsATHOCTEM

Tema 13.1 Coneprkanne y4eOHOT0o MaTeprana OK 01. OK 02.

OcCHOBHBIE noHAtus | [lepecTaHOBKH, pa3MeIICHHsI, COUCTAHUSI. OK 03. OK 04.

KOMOUHATOPHKU 4 OK 05. OK 07.
KoMOMHMpOBaHHOE 3aHATHE. MK 2.1. TIK 2.2.

Tema 13.2 CoseprkaHue yaeOHOTO MaTepHana 1K 2.4. TIK 2.8.
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CoOpitHe, BEPOSTHOCTD
coobiTus.  CriokeHue H
YMHOKECHHUE BEPOATHOCTEN

CoBMecTHBIE U HECOBMECTHBIE COOBITHA. TeopeMbl O BEPOSTHOCTH CYMMBbI
COOBITHI. YCIIOBHAsI BEPOSTHOCTh. 3aBUCHMBIE U HE3aBUCUMBIE COOBITHS. TeopeMbl
0 BEPOSATHOCTH MPOU3BEICHHUS COOBITHH.

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 13.3 IIpodeccnonabHO-OPHEHTUPOBAHHOE coJepkaHue (copep:xanue
BepositHOCTB B | IPHUKJIAJTHOTO MO/YJIf1)
npodeccroHalIbHbIX OTHOCHTENbHAS YacTOTa COOBITHSA, CBOMCTBO ee yCToHuMBOCTH. CTaTHCTHYECKOE
3a1auax omnpezeneHue BepossTHoCcTU. O1ieHKa BEPOSTHOCTU COOBITUS

[IpakTrueckoe 3aHsaTHE
Tema 13.4 Cogepxanue yueOHOro MaTepuana
JuckpetHas  ciydaiiHad | Bugel ciywaiiHpix BennuuH. OnpenelieHUue JAUCKPETHON CIyd4allHOW BEIIMYHHBI.
BEJIMYNMHA, 3aKOH €€ | 3aKOH pachpelelieHuss JUCKPEeTHOW ciydailHOil BenuuuHbl. Ee 4ucinoBble
pacnpeseneHus XapaKTEePUCTUKU

KomM6unmnpoBanHoe 3aHsitue
Tema 13.5 Coneprkanue y4eOHOro MaTepuana

3agaun  MaTeMaTH4ECKOM
CTATUCTUKH

BapI/IaI_II/IOHHHﬁ pAd. Ilonmuron 4actor u rucrorpamMma. CraTHucTHYeCcKre
XapaKTCPUCTHUKHU pAda Ha6JHO,Z[aeMLIX JaHHBIX

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 13.6
CocraBienue TaOIMUIl ©
)II/IanaMM Ha HpaKTI/IKe

IIpodeccnonanbHO-0PHMEHTHPOBAHHOE cojiepKaHue (conep:xanue
NPHUKJIATHOT0 MOAYJIf)

[TepBuunas oOpaboTKa CTaTUCTUUYECKHUX JIaHHBIX. [ paduueckoe ux mpecTaBieHue.
HaxoxaeHue cpeqHuX XapakTepUCTHK, HAOTIOAaeMbIX JTaHHBIX

HpaKTI/IquKOC 3aHATUC

Tema 13.7

Pemrenue 3aJ1a4.
DJIEMEHTBI
KOMOMHATOPHKH,
CTaTUCTUKH W  TEOPHUH
BEPOATHOCTEMN

Cogepxanue yaeOHOTO MaTepuana

OnemeHTbl KoMOMHaTOpuku. CoObITHE, BEPOSATHOCTH coObITHS. CrokeHue u
YMHO>KEHHE BEPOSTHOCTEN

KonTponbhas padota
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Pasznen 14. YpaBHenus u

26

HepaBeHCTBAa
Tema 14.1 Cogepxanue yaeOHOTO MaTepuana
PaBHOCHIBHOCTE PaBHOCHMIIBHOCTh ypaBHEHU W HepaBeHCTB. OmpenaesieHusi. OCHOBHBIE TEOPEMBI

YpaBHEHUI U HEPABEHCTB.

PaBHOCHUJIBHBIX IIEPEXOAAaxXx B YpPaBHCHHUAX HW HEPABCHCTBaxX. O6H_[I/Ie MCTOABI

OOmue MeToAbl pellieHUsl | pellieHusT YPaBHEHMI: MEepexoj OT paBeHCTBA (YHKIMH K PaBEHCTBY apryMEHTOB 4
JUIE MOHOTOHHBIX (DYHKLIHH, METOJ Pa3i0oKEeHUs HA MHOXHTEIH, METO] BBEACHUS
HOBOH NepeMeHHO!, (YHKINOHATBHO-TpapuyecKuii METOx
KombunupoBanHnoe 3anstue

Tewma 14.2 Copepxanue yueOHOT0 MaTepuana

I'padpuueckuit MeToJ | O01mure MeToAbl pelieHnsl HEPABeHCTB: MEPEX0/ OT CPAaBHEHUS 3HAUCHUN (PYHKIIHIA

pereHus YPaBHEHUH, | K CpaBHEHUIO 3HAYCHHUI AapryMEHTOB JUii MOHOTOHHBIX (YHKIHHA, METO]

HEpPaBEHCTB UHTEPBAJIOB, (PYHKIMOHATIbHO-Tpaguueckuil metoa. I'paduueckuii meton perieHus
YpaBHEHUI U HEPABEHCTB 4
KomOunupoBanHoe 3anstue

Tema 14.3 Coneprxkanue y4eOHOro Marepuana

VYpaBHenus U HepaBeHCTBA | OmpeneneHue Moayns. Packpeitue Monyns mno onpeaeneHuto. Ilpocreiinme

C MOZYJIEM YPaBHEHHUs M HEPABEHCTBA ¢ MoayneM. [IpumeHeHne paBHOCWIBHBIX MEPEXOJO0B B
OTIpe/IeIEHHBIX TUIaX YPaBHEHUI 1 HEPABEHCTB ¢ MOyJIEM 4
KomOuHmpoBaHHoe 3aHsATHE

Tema 14.4 Coneprkanne y4eOHOro MaTepuana

VYpaBHeHMs M HEPABEHCTBA | 3HAKOMCTBO C mapamerpoMm. [Ipocreiimme ypaBHEHHS U HEPABEHCTBA C TApaMETPOM

C mapameTpaMu KomM6unmnpoBanHoe 3aHsTue 6

Tema 14.5 IIpodeccnonaIbHO-OPHEHTHUPOBAHHOE coJep:KaHue (conepxanue

CocraBiieHHE M pELICHHE | MPUKJIATHOTO MOIYJIsl)

npodecCHOHANBHBIX 33/1au | PereHne TEKCTOBBIX 3a1a4 MPO(ECCHOHATBHOTO COICPIKAHUS

C TIOMOIIIBIO YPAaBHEHUH [TpakTHYecKue 3aHsITHS 6

Tema 14.6
Pemenue
YpaBHEHUS U HEPABEHCTBA

3a7ad.

Conepxxanue yaeOHOro MaTepraia

OO0ure MeTobl pelIeHus] YpaBHEHUH. YpaBHEHUSI U HEPAaBEHCTBA C MOJAYJIEM U C
napameTpamu

OK 01. OK 02.
OK 03. OK 04.
OK 05. OK 07.
IIK 2.1. IIK 2.2.
I1K 2.4. TIK 2.8.
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| HpaKTqucxoe 3aHATUC

IIpomexyTounasi arrecTanus (JK3aMeH)

16

Bcero:

340

47




3. YCJIOBUS PEAJIMBAIIMN YYEFHOM JUCHUTIJIAHBI

3.1. TpeGoBaHus1 K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecne4eHH 0

YyeOHass ayautopust [N TPOBEISHUS 3aHITHA BCEX BHJOB, MPEIyCMOTPEHHBIX
o0pa3oBaTeNbHOIl NporpaMMmol, B TOM 4YHUCIIE€ TPYNIOBBIX M HHIMBUAYAIbHBIX KOHCYJIbTALUM,
TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHOM atTectauuu (Ayauropus Ne 30).

OcHamienue kabuHera:

[Tocamounble MecTa MO KOJIWYECTBY OOYUaIOIIUXCS B IpyIIe, pabodyee MeCTO MpenoiaBaTes,
JOocKa, IIKad AJig XpaHEHHs] METOJUYECKHX MaTepHalioB, KOMIUIEKT  y4eOHHKOB, CTEHIbI s
HarJISIHBIX MaTePHAIIOB, MYJIbTUMEIUNHBIN KOMIUIEKC, KOMIIBIOTEP, UHTEPAKTUBHAS JOCKA, IPOEKTOP
1K, mporpamMmmHOe obecrieueHue:
Windows;
Microsoft Office;
AnTusupyc Kaspersky Endpoint Security;
Bpayzep Google Chrome
7-Zip;
Foxit Reader;
K-Lite Codec PackFull
[IpoexTtop

3.2. UndopmanuonHoe odecrieyenne o0ydeHust
IlepeueHp pekoMeHAyeMbIX Yy4uyeOHbIX u3/laHul, VHTepHET-pecypcoB, JONOJHUTEIBHON
JUTEPATYPHL.

OcHOBHbBIE UICTOYHHKHU:

1. BammaxoB, M.U. Maremaruka : yueOnuk / bammmakos M.1. — Mocksa : KnoPyc, 2020. —
394 c. — ISBN 978-5-406-01567-4. — URL.: https://book.ru/book/935689

2. T'eometpus. 10-11 kmacchl: yueOHUK 151 00111€00pa30BaTeNIbHBIX OpraHu3aIiii: 6a30Bblil U
yrinyonenssiii yposau / JI. C. Atanacss [u ap.]. - 4-e uzn. - M.: [Ipocsemenue, 2017. - 255 c.:
wi. - (MI'Y - mkosie.Maremaruka: anreOpa 1 Hayala MaTeMaTHYECKOr0 aHAJIN3a, TEOMETPHUs).

3. AunreOpa u Hayanma Maremarndeckoro ananusa. 10-11 kmaccel: yueOHUK st
obmieoOpa3oBar.opranu3anuii. bazossiii u yriryonenusiii yposau / 1. A. Anmmmos [u 1p.]. - 2-¢
u3a. - M.: Ilpocsemenue, 2015. - 384 c. - (BPI'OC. Maremaruka: anreOpa 1 Havyajia aHAIN3a,
TEOMETpH).

JlononHuTENBHBIE ICTOYHUKHU

1. baxtuna, E.B. KoMIuIeKT KOHTPOJIbHO-U3MEPUTENbHBIX MAaTEPUAIOB COCTABJIECH JJIS TEKYILETro
KOHTpoJs mo aucuumiuHe «Marematuka : mMoHorpagus / baxtuna E.B., Kopskuna M.JL.,
Kucenesa U.U., lllynateeBa H.H. — Mockga : Pycaiinc, 2019. — 77 c. — ISBN 978-5-4365-
3744-3. — URL: https://book.ru/book/934593

2. 3omorapesa, H. JI. 3onorapéra, H.JI. Anre6pa. OCHOBHOW KypC C PEIICHUSIMH U yKa3aHUSIMHU
[DnexTponHbIi pecype] : yaeOHO-MeTonuueckoe mocodue / H. JI. 3omortapéra, 10. A. Tlomos,
H. JI. CemennseBa, M. B. ®enoroB ; noa penakuueit M. B. ®enoroBa. — Dn. u3a. —
OnexTpoH, TekcroBbie AaH. (1 ¢aitn pdf : 581 c.).— M. : Jlaboparopus 3Hanui, 2018.— (BM
K MI'Y mkone). — Cucrem, TpeboBanus: AdobeReader XI; sxpan 10". - ISBN 978-5-00101-
622-9. - Texcr : anexkrponHsbIit. - URL: https://znanium.com/catalog/product/1019093

3. 3omorapeBa, H. JI. I'eomerpusi. OCHOBHOW Kypc C pEIICHHSIMH M yKa3aHHsIMH: YUeOHO-
Meroandeckoe mocooue / 3omorapeBa H.J[., Cemenasea H.JI., demoroB M.B. - Mocksa
:JJaboparopust 3nanuii, 2018. - 307 c.: ISBN 978-5-00101-593-2. - TekcT : 3IEKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/1009088



https://book.ru/book/935689
https://book.ru/book/934593
https://znanium.com/catalog/product/1019093

NutepHeT—pecypcesr:

1. Math.ru: Maremaruka u obpazoBanue http://www.math.ru

4. KOHTPO.Ib U OLIEHKA PE3YJbTATOB OCBOEHUS YUEBHOI

JUCHUIINHbBI

KOHTpOJIB U OICHKAa PpE3yJbTaTOB OCBOCHM:A O6HICO6p&30B3T€J'IBHOI>i JUCHUIINIMHBI PACKPbIBAKOTCS

qepes AUCHUIIIIMHAPHBIC

pe3yJbTaThl,

HaITpaBJICHHBIC Ha

dhopmupoBaHue

001X

HpO(i)eCCI/IOHaJ'IBHI)IX KOMHCTGHHI/II‘/'I I10 pasaciiaM U T€EMaM COACPKaHUA yqe6Hor0 Marcpuaia.

Oo6masi/mpogeccuoHanbHAS Pa3zgen/Tema THI oLleHOYHBIX
KOMIIeTeHIIHS MepOonpusiTUs
OK 01. Beibupath criocoOsr P 1, Tema 1.1, 1.2, 1.3 TT-o/c%, 1.4, 1.5, TectupoBanue
peleHus 3a1a4 1.6 YeTHBIN onpoc
npodeCcCuOHAITBHON P 2, Tempr 2.1, 2.2, 2.3, 2.4, 2.5 Tl-o/c, MaremaTnueckui
JIEATEIIbHOCTH MTPUMEHUTEIBHO 26 JUKTAHT
K pa3JIMYHbIM KOHTEKCTaM NunuBuayansHas
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 CAMOCTOSTENLHAS
P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 padora
T-o/c, 4.8, 4.9,4.10, 4.11 [Ipencrasienne
pe3yabTaTOB

P5, Tempr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7 Teme1 7.1,7.2,7.3,74,7.5,7.6,
7.7 11-0/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, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 9.1,9.2,9.3,9.49.5

MPAaKTUYECKUX padboT
3aiuTa TBOPUYECKUX
pabor

3amura
WHIUBHTyaJIbHBIX
MIPOEKTOB
KonTponbhas padora

Bremomaenue
P 10, Temsr 10.1, 10.2, 10.3, 104
DK3aMEHAIMOHHBIX
P11, Temsr 11.1,11.2, 11.3 IT-0/c, o
3aaHui
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
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
COBPEMEHHBIC CPE/ICTBA TIOUCKA, 16 YCTHBIH ompoc
aHaJM3a ¥ UHTePIPETaIluU P2 Temsr 2.1. 2.2. 2.3. 2.4. 2.5 [-o/c MaremaTuyeckuit
uHbOpMaIIHH, 1 26 ’ T " | nukradT
WHGOPMAIIMOHHBIC TEXHOJIOTUU WunuBuyanbHas
JUIS BBITIOJIHEHMS 33124 P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4 CaMOCTOSITENIbHAS
npodeccHonabHON P 4, Tembi 4.1,4.2, 43, 4.4,4.5,4.6,4.7 | padora
JEATEILHOCTHA IT-o/c, 4.8, 4.9, 4.10, 4.11 [TpencrasicHue
pe3yIbTaToB

P5, Temrr 5.1, 5.2

MPAKTUYECKHUX paboT

YpogeccuoHansHoe-opueHmuposarHHoe codepiaHue
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P 6, Temn1 6.1, 6.2, 6.3,6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7, Temn1 7.1,72,7.3,74,7.5,7.6,
7.7 II-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

3anmra TBOPYECKUX
pabort

3amura
WHIMBUTYyaJIbHBIX
MIPOEKTOB
KontponbHas padota

P9, Temr1 9.1,9.2,9.3,9.49.5 Brimonnenne

P 10, Temsr 10.1,10.2, 10.3, 10.4 9K3aMEHAIIMOHHBIX

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 3aJlaHui

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 03. ILitanupoBats u P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
pean30BbIBaTh COOCTBEHHOE 1.6 YcTHBIN onpoc
npodeccnoHabHOE U P 2, Temst 2.1, 2.2, 2.3, 2.4, 2.5 T-olc, MatemaTuueckuit
JUYHOCTHOE Pa3BUTHE, 26 JUKTAHT
MIPEANPUHUMATEITHECKYIO NuauBuayanbHas
JeSITeTbHOCTD B P 3, Temsr 3.1,3.2,3.3 ll-o/c, 3.4 CaMOCTOSITeNTbHAS
npodeccruoHaIbHOI cdepe, P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 padota
HCIIOJIB30BATh 3HAHUS 110 IT-o/c, 4.8, 4.9, 4.10, 4.11 [IpencraBnenue
(hMHAHCOBOW I'PaMOTHOCTH B pEe3yNbTaTOB

Pa3JIMYHBIX KU3HCHHBIX

P5, Temer 5.1,5.2
P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

MPAKTUYECKHUX padoT

CUTYaIHUIX 3ammTa TBOPYECKUX
6.7 II-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 paGoT
P7, Tems1 7.1,7.2,7.3,7.4,7.5,7.6, 3
anura
7.7 1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
WHUBUTYIbHBIX
7.12,7.13,7.14,7.15,7.16, 7.17
MIPOEKTOB
P 8, Temni 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
KonTponbnas pabota
P9, Temr1 9.1,9.2,9.3,9.4,9.5
Brimonnenue
P 10, Temsr 10.1, 10.2, 10.3, 10.4
9K3aMEHaIlMOHHBIX
P11, Temsr 11.1, 11.2, 11.3 IT-o/c, .
3aaHui
11.4,11.5,11.6 I1-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, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6
OK 04. DddexTuBHO P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
B3aMMoieiicTBOBaTh U paGotars | 1.6 YcTHBII onpoc
B KOJUIEKTUBE U KOMaH/I€ P2, Tems 2.1, 2.2, 2.3, 2.4, 2.5 T-o/c, MaremaTuuecKkuit
26 JTUKTAHT
NunuBunyanbHas
P 3, Temnt 3.1, 3.2, 3.3 I1-o/c, 3.4 CAMOCTOSTEIBHAS
P4, Temni 4.1,4.2,4.3,4.4,4.5,4.6,4.7 | pabora
IIpencrasnenue
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I1-o/c, 4.8,4.9, 4.10,4.11

P5, Temrr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7 Teme1 7.1,72,7.3,74,7.5,7.6,
7.7 II-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

pe3yabTaToB
MPAKTUYECKUX paboT
3amuTa TBOPUYECKHUX
pabot

3amura
WH/IMBUYaJIbHBIX
IIPOEKTOB
KonrtpomnsHas pabora

P9, Tem 9.1,9.2,9.3,9.4,9.5 Beimoxmeie

P 10, Temst 10.1, 10.2, 10.3, 10.4 JISAMEHAIHOHHRX

P11, Temsr 11.1, 11.2, 11.3 T-o/c, SVIAHIH

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, Temnr 14.1, 14.2, 14.3, 14.4, 14.5

I1-o/c, 14.6
OK 05. Ocymectpisate yetayto | P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
¥ IMCHMEHHYIO KOMMyHHKanmio | 1.6 YcTHBII onpoc
Ha TOCYJTAPCTBEHHOM SI3BIKE P 2, Tems 2.1, 2.2, 2.3, 2.4, 2.5 T-o/c, MaremaTnueckui
Poccuiickoit denepanuu ¢ 26 JUKTAHT
y4eTOM 0COOEHHOCTEH NunuBuayansHas
COLIMAJIBHOTO U KYJBTYPHOIO P 3, Temsr 3.1, 3.2, 3.3 Tl-o/c, 3.4 CaMOCTOSITEIIbHAS
KOHTCKCTA P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 padora

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

pe3yIbTaTOB

PS5, Temrr 5.1,5.2

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,
1.6

P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10,4.11

PS5, Temrr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7 Teme1 7.1,72,7.3,74,7.5,7.6,
7.7 1-0/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 9.1,9.2,9.3,9.4,9.5

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 I1-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

MPaKTUYECKHUX paboT
3amuTa TBOPUYECKUX
pabot

3amura
WHIUBUIYAIbHBIX
IIPOEKTOB
KonrtponbHas pabora
Brimosninenue
HK3aMEHAIIMOHHBIX
3alaHu I
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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
I1-o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3,
94,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 T1-0/c,
11.4,11.5,11.6 I1-0/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
IT-o/c, 14.6

OK 06. ITposBisaTh
IPaX1aHCKO-ATPUOTHIECKYIO
MO3UIUIO, IEMOHCTPUPOBATH
OCO3HaHHOE MOBEJCHHE Ha
OCHOBE TPaUIIMOHHBIX

00111eU€eI0BEUECKUX IIEHHOCTEM,

B TOM YHCJIE C YYETOM
rapMOHU3aLUN
MEKHAMOHAJIBHBIX U
MEKPEJIUTMO3HBIX OTHOLIEHUH,
IIPUMEHSATH CTaHAAPTHI

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temsi 14.1, 14.2,14.3, 14.4, 14.5
IT-o/c, 14.6

TectupoBanue
YcTHbI onpoc
MaremaTnueckui
JUKTAHT
NunuBunyanbHas
CaMOCTOATENbHAS
pabora
IIpencraBnenue
pe3yabTaTOB
MPAKTUYECKHUX paboT
3ammra TBOPYECKUX

AHTUKOPPYIIIUOHHOTO pabor
MTOBEICHUS 3amura
WHIMBUTYTbHBIX
MIPOEKTOB
KonTponbhas padbora
Brinonsenue
9K3aMEHaIlMOHHBIX
3aJlaHui
OK 07. CoaeiicTBOBaTh P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
COXPAHEHUIO OKPYKAIOLIEH 1.6 VYcTHbIi onpoc
Cpelibl, pecypcocOepekeHHIO, P 2, Tems 2.1, 2.2, 2.3, 2.4, 2.5 T-o/c, MaremaTnueckui
MIPUMEHATH 3HAHUS 00 26 JTUKTAHT
W3MCHEHUH KJIMMaTa, NunuBunyansHas
TPUHIUIIB GEPEKITUBOTO P3, Temer 3.1,3.2, 3.3 IT-0/c, 3.4 CaMOCTOSTENbHAs
NPON3BOAICTBA, dPEKTHBHO P 4, Tembi 4.1,4.2, 43, 4.4,4.5,4.6,4.7 | padora
JICCTBOBATh B YPE3BbIYANHBIX IT-o/c, 4.8, 4.9, 4.10, 4.11 [IpencraBnenue
CUTYaILUSIX pe3yabTaTOB

PS5, Temer 5.1,5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/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, Temnl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

MPAKTUYECKUX paboT
3ammra TBOPYECKHUX
pabot

3ammra
WH/INBUTYaTbHBIX
IIPOEKTOB
KonrtponsHas pabora
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P9, Temr1 9.1,9.2,9.3,9.49.5 Brimonaenne

P 10, Temsr 10.1, 10.2, 10.3, 104 9K3aMEHAIIMOHHBIX

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 3aJaHui

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

II-o/c, 13.6

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

II-o/c, 14.6
[1IK 2.1. BINOTHATE OCHOBHYIO P 1, Tema 1.1, 1.2, 1.3 TT-0/c?, 1.4, 1.5, TectupoBanue
00paboTKy U MPEANOCEBHYIO 1.6 VeTHEI onpoc
MIOJATOTOBKY IOYBHI C 3aJaHHBIMHU »
anOTeXHI/I‘}l,eCKI/IMI/I 12> 62, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 Tl-o/c, ﬁiﬂiﬁmqecmﬂ
TpeOOBaHUAMMU. :

NunuBunyanbHas

P 3, Temnr 3.1, 3.2, 3.3 IT-o/c, 3.4 CAMOCTOSTENLHAS
[IK'2.2. BHOCHTE yIOOPCHHS C | P 4, Tewmpi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | pabora
3aIaHHBIMU aIrpOTEXHUYCCKUMU H-O/C, 4.8, 4_9, 4.101 411 Hpe,HCTaBJIeHI/Ie
TpeOOBAHUSAMU. PE3yITBTATOR

[1K 2.4. BeimonHsaTh YOOPOUYHBIE
paboThI C 3aJaHHBIMU
arpoTeXHUYECKUMHU
TpeOOBAHUSIMU.

I1IK 2.8. BeinoassaTh
TEXHUUYECKOE 00CITy)KUBaHHE MPH
WCIIOJIb30BaHUU U TIPU XPAHCHUU
TPaKTOPOB, KOMOAITHOB,
CETbCKOXO03IHMCTBEHHBIX MAIlIMH
U 000pyI0OBaHUS, 3aIPABIISATh
TPaKTOPbI U CAMOXOIHBIX
CEIbCKOXO03SMCTBEHHBIC MAITUHBI
rOpHOYECMA30YHBIMU
MaTepUalaMHu.

P5, Tempr 5.1, 5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7 Teme1 7.1,7.2,7.3,74,7.5,7.6,
7.7 11-0/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 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 I1T-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
IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6

MPAaKTUYECKUX paboOT
3aiuTa TBOPUYECKUX
pabot

3amura
WH/IBUYaJIbHBIX
MIPOCKTOB
KontpomnbHas pabora
Brinosinenue
HK3aMEHAIIMOHHBIX
3a1aHu I

2[IpochpeccuoHanbHoe-0puUeHMUPOBAHHOE COOEePH(aHUE
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