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1. O0mas xapakrepucTuka padodeil nporpaMmsl 001e00pa3oBaTeIbHOM
AuCHMIINHBI «MaTeMaTHKa

1.1. Mecto AUCUMIUIMHBI B  CTPYKType  npodeccHoHATbHOI
o0pasoBareabHoil nporpammsl CIIO:

O6meobpazoBaTenbHASA JTUCITUTUTIHA «Marematuka SIBIISICTCS
00si3aTeIbHONM  4YacThi0  00IIe00pa30BaTEeIbHOTO  IUKJIAa  00pa3oBaTENbHOMN
nporpammsel B cooTBeTcTBUM ¢ ®I'OC 1o npodeccnnl5.01.15 Crapiumk (pydHon
Y YaCTUYHO MEXaHU3UPOBAHHOUN CBApKU (HAILIABKH))

1.2. e u muIaHupyemble pe3yJibTaThl 0CBOEHUS] TUCIUIJIMHBI:

1.2.1. Heab (uCUMIIAHBI

Conepxanue IPOTPAMMBI 00111e00pa30BaTEIbHOM JACIUTUTAHBI
«MaremaTka» HalpaBlI€HO Ha JOCTHKEHUE pe3yJbTaTOB €€ HU3Y4YeHUs B
coorBercTBUM ¢ TpeboBanusiMu PI'OC COO c ywerom mnpodeccHoHaIbHOM
HarnpasieHHocTH ®I'OC CIIO.

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOECHHUSI  0011e00pa3oBaTeJIbHOM
aucuIIMHbI B c0oTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne JUCUUIUIMHA UMeeT pu popmupoBanuu 1 pa3Butun OK u
[1K.



O01mme koMneTeHMA

IInanupyemsle pe3yJbTaThl 00yUeHHUs

I[ncumumﬂapnme

OK 01 Beioupars croco0bl
pelieHus 3a1a4
npodeccuoHaIbLHOM

nesATe IbHOCTH
NPUMEHUTEIbHO

K Pa3JIM4YHBIM KOHTEKCTaM

OO0uue
- TOTOBHOCTb K TPYyIdy, OCO3HAHHUE IICHHOCTH
MacTepCTBa, TPYI0JI00ue;
- TOTOBHOCTbH K aKTHUBHOH ACATCIIBHOCTH

TEXHOJIOTHYECKOU U colagbHOM HaIIpaBJICHHOCTH,

CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBaTh U
CAaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JICATEIILHOCTD;
- UHTEpEeC K pa3InYHBIM chepam
PO EeCCHOHAIBHON e TEIHHOCTH,

OBrnajieHue YHUBEPCAIbHBIMHU y4eOHBIMH
MMO03HABATCIIEHBIMU JICHCTBUSMHU:

a) 0a30BBIC TOTUUECKHUE ICUCTBUS:

- CaMOCTOSITENTEHO dbopmynupoBath u
AKTyallMu3upoBaTh MpoOIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIM TMpPU3HAK WU
OCHOBAHUA IS CpaBHeHI/ISI, KJ'IaCCI/Iq)I/IKaHI/II/I H
0000IIEHNS;

- ONpEeNeNATh TEIM  JISATSIBHOCTH, 3a/1aBaTh
napaMeTpH nu KpI/ITepI/II/I UX OJOCTHUXKCHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTHUBOpPEUHS B
paccCMaTPUBAEMBIX SIBJICHHSIX;

- BHOCUTb KOPPEKTUBHI B JIEATEIBHOCTh, OLICHUBATH
COOTBETCTBUE pPE3YJIbTATOB ILEJsIM, OIICHUBATH
pI/ICKI/I HOCJICILCTBI/Iﬁ ACATCIIBbHOCTH,

- pa3BHBaTh KPEaTHBHOE MBILIUICHUE MPU PEIICHUU

-BJIaJICTh METOJAMU JIOKa3aTelIbCTB, AJITOPUTMAMU pEHICHUs
3amady; ymeHue (HOPMYIHUPOBATH OIMPEICICHHUS,

TEOPEMBI,

dKCHUOMBI H

IPHUMCHATH Hux, MMpOBOANTH J0Ka3aTCIbHBIC

[PACCYKACHUA B XO4€ PCHICHUSA 3a1a4,
- YMCTH OIICPpHUPOBATH MNOHATHUAMU: CTCICHb YHCIIA, norapn(bM

Yuciaa; yMEHHE  BBINOJIHATH  BBIYMCICHHE  3HAUEHUH U
NpeoOpa3oBaHUsl BBIPAKEHUH CO CTENEHSAMH M Jorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIEHBIX BHIPAKCHUH;

- YMETb OIIepUPOBATh HOHSTUAMU: paloHaIbHbIE,
MppaliOHAJIbHBIE, MOKa3aTelbHbIE, CTETIEHHBIE,
lmorapugmMuueckue,  TPUTOHOMETPUUYECKHE  ypaBHEHUA U
HEPAaBEHCTBA, X CUCTEMBI;

- YMETb ONEpUPOBaTh MOHATHAMU: (DYHKIMS, HENpepbIBHASL
(yHKLIMS, [POU3BOJAHAs, IepBOOOpa3Has,  OIpeesICHHBbIH
MHTETpaJl; yMETb HAXOAUTh IPOU3BOJHBIE  DIIEMEHTapHBIX

(yHKIMH, UCHOJb3Ysl CIPAaBOYHbIE MaTepUalbl; HCCIEN0BaTh B
MpOCTEHIINX CiydasX (YHKUIMM Ha MOHOTOHHOCTh, HaXOAMTb
HauOOJbIINE W HaWMEHbIIME 3HA4eHHUs (YHKUUN; CTPOUTH

rpa@ukyd  MHOTOWIEHOB  C  KCIOJb30BAaHUEM  alaparal

MAaTCMAaTHUYCCKOIo aHalik3a,
[PCHICHU U 3aJga4d

MPUMEHSTh TMPOU3BOAHYIO IIpH|
JIBUKEHHUE,  pellaTrh
OPUEHTUPOBAHHbIE 337aydl Ha HauOOJbIIME W HAMMEHBIIINE

Ha IIPaKTUKO-
3HA4YCHMs, HA HAXOXKJICHUE IIyTH, CKOPOCTU U YCKOPEHHS;
- YMETh OINEpPHPOBATH MOHATHAMHU: palMoOHaTbHas (YHKIHA,

ToKa3aTeabHas byHKIHS, byHKIIHS,

CTCIICHHAas

PKU3HCHHBIX TIPOOIIeM

imorapudmudeckass (QYHKIUS, TPUTOHOMETpHUUYECKHE (YHKIIUH,




0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBUS:

- BJIAJICTh HABBIKAMU Y4eOHO-HCCIIEI0OBATEIBCKON H
MPOCKTHOM JIEATEIBHOCTH, HABBIKAMU pa3peIICHHUs
po0Jem;

- BBIIBISTH NPUYMHHO-CIICJICTBCHHBIC CBSI3U U
AKTYyaJIM3UpOBATh 3ajauy, BBIIBUTATh TUIIOTE3Y €€
peLIcHHUS, HAXOJ/IUTh apryMEHTbI IS
TOKA3aTeIbCTBA CBOMX YTBEPIKJICHUH, 3a/1aBaTh
MapaMeTpbl U KPUTCPUU PEIICHHUS,

- aHaJIM3UPOBATH IIOJIYYCHHBIC B XOJIC PEIICHUS
Bamadrl Pe3yNIbTaThl, KPUTHYECKH OIICHUBATH WX
ITOCTOBEPHOCTb,

HOBBIX YCJIOBHUSX,

MNPOrHO3NUpPOBAThL HU3MCHCHUC B

-- YMCTbH NCPCHOCUTH 3HAHUS B IMO3HABATCIIBHYIO U
IMPAKTUYCCKYHO obiactu KHU3HCOACATCIIbHOCTH,

YMETh
MpeMETHBIX 00J1acTeH;

WHTEIPUPOBAaTh 3HAHMWS U3 Pa3HBIX

BbIABUI'ATh HOBBIC niacu, npeajiaraTtb
OPUTMHAJIbHBIC MTOAXOAbI U PCIHICHU A,
CIIOCOOHOCTH HUCIIOJIBb30BaHUA

[M03HABATEILHOM 1 COIlMAIbLHOMN IMPAKTHUKE

14 nux B|

oOpaTHbIe (YHKLIWHU; YMEHHE CTPOUTh TpadUKd H3yYCHHBIX
(yHKIMH, WCHOJB30BATh IpadUKU MPU HU3YUYEHHH HPOIECCOB U
3aBUCUMOCTEH, MpH pElICHHH 3aJad U3 JPyrux Yy4eOHbIX
[pEJIMETOB U 3a]a4 U3 peabHOM JKU3HH; BBIpakaTh (hopmymnamu
3aBUCHMOCTH MEX/y BETMUNHAMU;

- YMETh pelllaTh TEKCTOBBIC 33/1a4d Pa3HBIX THUIIOB (B TOM YHMCIIE
Ha TPOLCHTHI, JIOJIW U YacTH, Ha JBIDKCHHE, PabOTy, CTOUMOCTb
TOBAapOB W YCIYT, HAJIOTH, 33Ja4d W3 00JacTH YHpaBICHHS
ITMYHBIMA U CEMEHHBIMH (DMHAHCAMH); COCTABJISTH BBIPAKCHHS,
YpaBHEHHsI, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHIO 3a/IayH,
MCCIIEIOBATh MOJTy4eHHOE pereHue u OLICHUBATH
[PaB/0M10I00HOCTh PE3YJIbTATOB;

- YMETb OIEpPUPOBATH MOHATHSIMHU: CpelHee apu(pMETHUYECKOE,
MenuaHa, HauOoiblliee M HaMMEHbIIee 3HA4YeHHd, pa3Max,
criepcus, CTaHJapTHOE OTKJIOHEHHE YMCIIOBOIO Habopa; yMeTh
M3BIIEKATh, HHTEPIIPETHPOBATh MHPOPMAIIUIO, IPEICTABICHHYIO B
radiauIax, Ha AuarpaMmmax, rpadukax, OTPaKarollyl0 CBONCTBY
[pEaTbHBIX TPOILIECCOB M SIBIICHHI; MPEICTABIATH WH(OPMAIIHIO C
MMOMOIII0 TAOJNWI] W JIUArpaMM; HCCIEI0BATh CTATHCTUYCCKHE
NTaHHbIE, B TOM YHCJEe C IPUMEHEHHEM IpadUuecKux METO/I0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETb ONIepUpPOBATh MOHATUAMU: CIIy4alHBIN OIBIT U ClTyyaiiHOe
COOBITHE, BEPOSATHOCTh CIIy4aifHOI'O COOBITUS; YMEHUE BBIYUCIIATH|
BEPOSTHOCTH C  HCHOJB30BAHHWEM  TIpadUUeCcKuX

MPUMEHITh (OPMYJBI CIOKEHHUS U YMHOKEHHUS BEpOSITHOCTEH,

METO/IOB;

KOMOWHATOpHBIE (akThl W (GOpPMYJBI TNPU pEHICHUU 3a]ad;
OLICHUBATh BEPOSITHOCTH PEaJbHBIX COOBITHIA; 3HAKOMCTBO CO
CIIyJaliHBIMM ~ BEJIMYMHAMH; yMEHHE

MPUBOJIUTH  TPUMEPHI




ITPOABJICHUSA 3aKOHa 6OJIBIJ_II/IX YHUCCII B IMPUPOAHBIX H
OGH.ICCTBCHHBIX SBJICHUAX,

- YMCTL OIICpHUPOBATH IMOHATHAMHU: TOYKA, IpsAMasa, IJIOCKOCTb,
MPOCTPAHCTBO, ABYIPAaHHBIA YTOJI, CKpPEIIMBAIOIIUECS MPSIMBIC,
MapaJyIeIbHOCTh M MEPIICHAUKYIIIPHOCTD MPSIMBIX U TUIOCKOCTEH,
YTOJI MEXTY MPSIMBIMH, YTOJI MEXy MPSIMOHN M TIOCKOCTHIO, YTOJI
MEXIy IUIOCKOCTSMH, PACCTOSHHE OT TOYKH JI0 IUIOCKOCTH,
[PACCTOAHNEC MCKAY NPAMBIMHU, PACCTOSAHUEC MCKAY IJNIOCKOCTAMU;
YMCHHUC HMCIOJB30BATh IMPU PCHICHUHU 3aa4 U3YUCHHBLIC q)aKTbI 41
TCOPCMBI ITNIAHUMCTPUHU, YMCHUC OLCHUBATH PA3MEPLI 00BEKTOB
OKPY’KaIOIIEero MUPA;

- yYMeTb ONEpHpPOBaTh MOHATHUSAMH: MHOTOTPAaHHHUK, CEYEHHE
MHOTOTpaHHMKa, KyO, Napajenenunes], NIpu3Ma, HOUpaMUia,
(urypa u noBepxHOCTb BpallleHus, IIMHAP, KOHYC, 1Iap, cdepa,
ceueHHs] (UTYypbl BpallleHHs, IUIOCKOCTh, Kacaromascs chepsl,
MUJIMHAPA, KOHYCa, IJIoIIaAb IMOBEPXHOCTU MMHUPAMUABI, ITPU3MBEI,
KOHyca,  LWIUHApa, Iulomans  chepel, o00beM  KyoOa,
MPSIMOYTOJIBHOTO  MapajuleJIeTIea, MHPAMHIbI,  TPU3MBIL,
[MIAHAPA, KOHYCa, IIapa; YMEHHEe N300pakaTh MHOTOTPAaHHUKH 1
[MOBEPXHOCTU BpAILEHUsS, MX CEYEHUS OT PYKH, C IOMOIIbIO
YEePTEKHBIX HHCTPYMEHTOB W JJIEKTPOHHBIX CPEACTB; YMEHHE
[pacrio3HaBaThb ~ CHUMMETPUIO B TIPOCTPAHCTBE,  yMEHHE
[pacrio3HaBaTh MPABUIbLHBIE MHOTOTPAHHUKHY;

- YMETh ONEpUPOBATh MOHATUSMHU: JBUKEHHE B IMPOCTPAHCTBE,
M0o100HbIE (PUTYpBI B MPOCTPAHCTBE; MCIOJIb30BaTh OTHOLICHHE
[JI0IIael TOBEPXHOCTEH M O0BEMOB TOMOOHBIX (GUTYp MpHU
[PEILICHUH 3a]1a4;

- YMEThb BBIYUCIISITh T'€OMETPUYCCKHE BEIMYMHBI (IUIMHA, YTOI,




rI011a/1b, 00BEM, IIIOIIAb TOBEPXHOCTH ), UCIIOJIB3YSI U3YUYEHHBIE
(hOpMYIIBI U METO/IBI;

- YMETb ONEpUPOBATH IMOHATUSAMU: INPSAMOYTOJIbHAs CHCTEMA
KOOpAMHAT, KOOPAWHATBI TOYKH, BEKTOP, KOOPAMHATHI BEKTOpA,
CKaJsIpHOE IPOU3BEACHHUE, YOI MEXIY BEKTOpaMH, CyMMa
BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YHUCIO; HaXOIOUTh C
[IOMOILIBI0 M3YYEHHBIX (POPMYJ KOOpPAMHATHI CEpPEeIUHBl OTpEe3Ka,
[pacCTOSIHUE MEXY IBYMSI TOUKAMU;

-yMETh BBHIOMPATh MOIXOSIINN M3yYSHHBIH METOJ| JJIsl peIICHUs
3arauu, pacrno3HaBarhb MaTeMaTUYECKue (baxTsI u
MaTeMaTHYECKUE MOJEIM B MPHPOTHBIX H  OOIIECTBEHHBIX|
SIBJICHUSX, B HCKYCCTBE; YMEHHME IPUBOJUTH IPUMEPBH]
MaT€MaTUYeCKUX  OTKPBITUM  POCCUHMCKOM W MHUPOBOH
MaTEMAaTUYECKON HAYKH.

-yMETb OINEPUPOBATh IOHATHUAMU: OIPEIECICHNUE, aKCUOMA,
TeopeMa, CJeICTBHE, CBOWCTBO, NPHU3HAK, JOKa3aTeJIbCTBO,
[paBHOCUJIbHBIE ~ (OPMYJIMPOBKHM;  yMeHuUe  (HOpMyIHpoOBaTh
oOpaTHOE€ U MPOTUBOIOJOKHOE YTBEPXKJIEHUE, IPUBOIUTH
[IpUMEpPBI u KOHTPIIPUMEDBI, HCIIOJIb30BATh METO/|
MaTEMaTUYECKOM  MHAYKLIMH;  NPOBOJUTH  JOKa3aTEJIbHBIE
[pacCyXJE€HMsI TpU pEIICHUU 3a7ad, OLEHUBATh JIOTHYECKYIO
[IPaBHWJIBHOCTb PACCyKICHMUI;

- YMETb OIIEpUPOBATH MOHATUSAMHU: MHOYKECTBO, IIOJIMHOKECTBO,
oIepaly HaJl MHOKECTBAMH; YMEHHE HCII0JIb30BATh TEOPETHUKO-
MHO>KECTBEHHBIN armapar Juisi ONUCaHHs peabHbIX MPOLIECCOB U
SIBICHUM NPY pEIIEeHUM 3a/1a4, B TOM YHUCIIEe U3 JPYTruX Y4eOHbIX
[TPEIMETOB;

- YMETh OIEpUPOBAThH MOHATUAMHM: Tpad, CBI3HBIN Tpad, nepeso,




UK, Tpad Ha TUIOCKOCTH; YMEHUE 33/1aBaTh U OMUCHIBATH Tpadbl
[PA3TMYHBIMU CIIOCOOAMH; HCIIOJIb30BaTh Tpadbl MPH PEIICHUY
3asnay;

- yMeTb CBOOOJHO ONEpPUPOBATh MOHATUSIMU: COYECTAHHE,
[EepPEeCTaHOBKA, YUCIIO COYETAaHUM, YUCIO MEPECTaHOBOK; OMHOM
HploTOHA; yMeHHE TPUMEHATh KOMOMHATOpHBIE (aKThl M|
[pacCcyXIeHUs [T pEIICHUs 3a/1aY;

-YMETb OIIEPUPOBATH IIOHSATHSAMHU: HATYPaJIbHOE YHCIIO, LEIOE
UKCIIO, OCTaTOK IO  MOAYIIO,  palMOHAIbHOE  YHUCIIO,
MppallMOHAIbHOE YHCIO, MHOMXKECTBA HATYpalbHBIX, IENbIX,
[PallMOHAJIbHBIX, I[GﬁCTBHTCJIbHI:IX YUCCJI;, YMCHUC HCIIOJIb30BaTh
MpU3HAKKW JETUMOCTH, HAWMMEHbIIMKA OOMMIA JenuTenb W
HauMeHbIllee o0Ilee KpaTHoe, alropuT™M EBKiIuga mpu pelieHuu
3a/1a4; 3HAKOMCTBO C PAa3JIMYHBIMU MO3WLHUOHHBIMH CHUCTEMaMU
CUMCIICHHUS;

- YMETh CBOOOJHO OMEPUPOBATH MOHATUSIMHU: CTEMEHb C IICJIBIM
[OKa3aTejeM, KOpPEHb HATypaJbHOW CTENEHU, CTENEeHb ¢
[PAIUMOHAJIBHBIM  IMOKAa3aTCJIEM, CTCIICHb C Z[GI\/JICTBI/ITGJ'II)HI)IM
(BEIIECTBEHHBIM)  TIOKa3aTelieM, Jiorapu(dm dmclia, CHHYC,
KOCUHYC ¥ TaHT€HC NMPOU3BOJILHOIO YUCIIA;

- YMETb OIEpUPOBATh MOHATHUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE
MpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHU
1 HEpPaBEHCTB, PAaBHOCUIBHOCTh YypaBHEHUH, HEPABEHCTB U
CUCTEM, palMOHaJIbHbIC, HWPpPAMOHAIbHBIE, IOKa3aTelIbHbIE,
CTCIICHHBIC, J'IOFapI/I(I)MI/IIIeCKI/Ie, TPUTOHOMETPUUCCKHE
ypaBHEHMsI, HEpaBEHCTBA M CUCTEMbI; YMEHUE pelllaTh ypaBHEHUS,
HEpaBeHCTBA M CHUCTEMbl C IOMOILIBIO Pa3IUYHBIX IMPUEMOB;
[pelIaTh YpaBHEHMs, HEpPaBEHCTBA U CHUCTEMBI C MapaMeTpoOM;




MPUMEHSTh YPaBHEHUS, HEPABEHCTBA, MX CUCTEMBI JJISl PELICHUs
MaTeMaTHYeCKUX 33134 ¥ 3a7ay U3 Pa3InYHbIX o0JjacTeil HayKu U
[PEATIbHOM JKU3HU;

-yMeTb CBOOOJHO ONEpPUPOBATh MOHATUSAMM: rpaduk (QyHKIMH,
oOpaTHast (yHKIMsS, KOMIO3UIUSA (PYHKIUH, THHEHHAsS QyHKIIHS,
KBaJpaTHuHas (QyHKIUs, cTerneHHas (QYHKOUS C  LEIbIM
[oKa3aTejaeM, TPUTOHOMETpHUYecKue  (QyHKIUHM, OOpaTHbIE
TPUTOHOMETPHUYECKHUE ¢byHKINN, noKa3arebHas "
morapupmudeckass  QYHKIUH, YMEHHE CTPOUTHh  Tpa(uKH
(yHKIMH, BBITOJTHATH TpeoOpa3oBanus TpaguKoB (yHKIIHA;
YMEHHE HWCIONb30BaTh rpaduku GyHKOUNA Ui H3ydCHUS
[POIIECCOB M 3aBHCUMOCTEHl NpH pelIeHuu 3a1ad M3 JIPYTux|
yUeOHBIX TpPEeIMETOB U U3 peaJbHOW JKM3HH;, BBIPAXKATh
(hopMyIaMu 3aBUCUMOCTH MEX]ly BETUUYNHAMU;

YMEHHE CBOOOJHO ONEepUpOBaTh NOHATUSAMM: YETHOCTh (DYHKIUH,
MEePUOTNIHOCTD byHKIHN, OTPaHUYEHHOCTh ¢byHKINY,
MOHOTOHHOCTh (DYHKIIMH, 3KCTpeMyM (YHKIUH, HauOojbllee U
HaMEHbIIee 3HaueHWs (QYHKIMA Ha TPOMEXKYTKE, YMEHHUE
MPOBOJIUTH UCCIIEOBaHUE (DYHKITUH;

YMEHHE MHCIIONB30BaTh CBOMCTBA W Tpapuku QyHKIUH 11
[pellIeHHs] ypaBHEHUIl, HEPABEHCTB M 3aJady C IapamMeTpaMu;
M300pakaTh HA KOOPAMHATHOM IJIOCKOCTH MHOMKECTBA PELIeHUN
YPaBHEHMI, HEPABEHCTB U UX CHUCTEM;

-YMETb cBOOOIHO OTIepUpPOBATH TOHSITHSIMHU:
MOCJIeIOBATEIHHOCTb, apudmernueckas porpeccus,
reOMETpUYEeCKasl ~ Iporpeccus,  OECKOHEYHO  yObIBaromias
reoMeTpUIecKast IPOTPECCHS; yMEHHUE 3aaBaTh

IMOCJICA0BATCIIBHOCTH, B TOM YHUCJIC C IMOMOINBIO PCKYPPCHTHBHIX|
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hopmyu;

- YMETb OIEpHPOBATh MMOHATUSMHU: HENPEPHIBHOCTH (DYHKIIHH,
ACHMIITOTHI Tpaduka (yHKIMH, MEepBas M BTOpas MPOU3BOJHA
(YHKIMH, TEOMETPHUUCSCKHIA U (PU3NIECKUI CMBICI MPOU3BOAHOM,
nepBOOOpa3Hasi, ONpENCNICHHBIH WHTErpaj; yMEHHE HaXOIWTH
ACHMNTOTHI rpadyka GyHKIMN; YMEHHUE BBIYUCIISATH IIPOU3BOTHBIE
CYMMBI, TPOU3BEICHUS, YAaCTHOTO M KOMIO3UIMH (QYHKIHH,
HAXOJIUTh YpaBHEHHE KacaTeIbHON K TpaguKy (yHKINU;

YMEHHE HCIOJb30BaTh TMPOM3BOJAHYIO JUISI  HCCIIEIOBaHHSA
(GyHKIMHA, JUISI  HaXOXKICHHWS ~ HAWIY4IIero  pEHIeHUs B
NPUKIAJHBIX, B TOM WYHCJIE COLHUAIbHO-YKOHOMHUYECKUX U]
(bu3nYecKuxX 3aaayax, AJs ONpeNleNIeHUs] CKOPOCTU U YCKOPEHUS;
HAXOJUTh IUIOMAAM U 00BbEeMbl (UIYp C HOMOIIBIO MHTErpana;
[PUBOJNUTh MPUMEPHl MAaTEMaTHYECKOI'O0 MOJEIMPOBAHUSA C
MOMOIIBI0 U (PepeHInaTBbHBIX YpaBHEHHIA;

- yMEThb OIEPHPOBATH MOHATHUSAMH: KOMIUIEKCHOE YHCIIO,
COTIPSDKEHHBIE KOMILJICKCHBIE YHCIA, MOJYlTh ¥ apTyMEHT
KOMIUIEKCHOTO 4YHclia, (opMa 3almuCH KOMIUICKCHBIX YHCEIl
(reomeTpuyeckasi, TpPUTOHOMETpUYEcKass U aiureOpanyeckas);
YMETh MIPOU3BO/IUTH apupMeTHIeCcKue necTBus c
KOMIUIEKCHBIMU YHCJIaMU; MPUBOAUTH MPUMEPHI HCIOIb30BAHUS
KOMIUIEKCHBIX YHCEl;

- yMmMeTb CBOOOJHO  ONEpUPOBATh IMOHATUSMH:  CpE/IHEE
apupMeTHyecKkoe, MeauaHa, HauOosibllee W HauMEHbIIee
BHAYCHUs, pa3Max, IHCIEPCUs, CTaHAAPTHOE OTKJIOHEHHE s
ONMCAHUS ~ YWCIIOBBIX  JAHHBIX;  yYMEHHE  HCCIEIO0BaTh
CTaTHCTHYECKHE JaHHBbIE, B TOM 4UHCIE C IpPUMECHCHHEM|
rpagUYecKuX METOAOB M JIIEKTPOHHBIX CPEACTB; TpaduvecKy
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iCCIIEI0BaTh COBMECTHBIE HAOJIONEHMS C IIOMOUIBIO AUarpamm
[paccenBaHMs U JIMHEWHOU PErpeccuy;

- YMCTb HaxOIWUTb BCPOATHOCTU COOBITUHA C HCIIOJIL30BAHUEM
rpadu4ecKuX METOJ0B; IPUMEHATH JUIsl pelIeHUs 3aa4 (opMyJIbl
CIIO)KEHUS]I U YMHOXEHHs BEepOsTHOCTEH, (opMyny TOIHOMH
BEpOSATHOCTH, (GopMmyny bepHymin, xoMOuHaTopHble (GaKThl U
(bopMyJIbl; OLIEHUBATh BEPOSATHOCTH PEAIbHBIX COOBITHI; yMEHUE,
OIEPUPOBATh NOHATUAMU: CiydaiiHas BEIMYMHA, PACHPEIECICHUE
BGpOﬂTHOCTefI, MaTEMAaTUYCCKOC OXHAaHue, AUCIICPCHUA H
CTaHJApTHOE OTKJIOHEHHWE CIY4YallHOW BEJIWYMHBL, (QYHKIUY]
pacrpenelIeHuss U IUIOTHOCTH PaBHOMEPHOIO, IOKA3aTENbHOIO U
HOPMAJIBHOI'O PAaCIpENeIeHU; YMEHUE MCIOJIb30BaTh CBOMCTBA
M3YYCHHBIX PaCIpeACIICHUN I pEelIeHUs 3a1ay; 3HAaKOMCTBO C
MOHATUSAMM: 3aKOH OOJBIIMX YHCETI, METOAbl BBIOOPOUHBIX
VICCIICIOBAHNM; YMEHUE IPUBOAUTH IIPUMEPHI IIPOSIBICHUS 3aKOHA)
0OJIBIIINX YHCEI B IMPUPOAHBIX U OGHIGCTBGHHBIX SIBJICHUAX

- yMeThb CBOOOJHO ONEpPUPOBATH MOHATHSAMH: TOYKA, MHpAMasd,
[JI0CKOCTh, IHPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKHHA Yrod,
NIBYTPAaHHBIA  YIrOJ, TpPEXTPaHHbIM yroi, NepeceKarluecs,
[TapaJuIeIbHbIE U CKPEIIMBAIOIINECA IIPSIMBIC, NapaJIEIbHOCTh U
[EPIEHIUKYIIPHOCTE IPSAMBIX M IUIOCKOCTEH, YIrOll MEXIY
[PSMBIMHU, YIOJl MEXAY IPSAIMOM M IIJIOCKOCTBIO, YIOJl MEXIY
[JIOCKOCTSIMU; YMEHHME MCIOJIb30BaTh IIPU PEIICHUM 3a1ay
3ydeHHbIE (DAKThI U TEOPEMBbI INIAHUMETPUU; YMEHHE OLIEHUBATh
[pa3Mepbl 00OBbEKTOB B OKPY)KAIOIIEM MHpPE; YMEHHE ONEpUpOBATh
MTOHATHAMMU: MHOTOTPaHHUK, CEYCHHE MHOTOTPaHHUKA,
[IPaBUIbHBII MHOTOTPAaHHUK, IpHU3Ma, NUpamuaa, ¢urypa u
[TOBEPXHOCTb BpalllCHUs], IMIMHP, KOHYC, ap, cepa, pa3BepTKa
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MMOBEPXHOCTH, CEYECHHUSI KOHYCAa W IMIUHJIpPA, MapajuleiIbHbIE OCH
I OCHOBAHUIO, CEYCHHE 11apa, TNIOCKOCTh, KACAIOMIAsCs Cepsl,
[WINHApPA, KOHYCA; YMEHUE CTPOUTHh CEUCHHWE MHOTOTPaHHHKA,
M300pakaTh MHOTOTPAaHHUKH, (PUTYpBI U TIOBEPXHOCTH BpAICHUS,
X CEYEHHs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE  TNPUMEHSTH  CBOWCTBA  TI'€OMETPHYECKHX  (UTYD,
CaAMOCTOATENILHO ~ (OPMYJHPOBATh  ONPEACICHUS H3YyYaeMBbIX|
(buryp, BBABHTaTh THIIOTE3Bl O CBOWCTBAX M MPHU3HAKAX|
reoMeTprUecKuX (uUryp, OOOCHOBBIBATH WIJIM ONpPOBEPraTh HX;
YMEHHE TIPOBOAMTH KiacCU(UKAUIO (GUTYp TO Pa3IUYHBIM
NpU3HAKaM,  BBIMOJHATH  HEOOXOAWMBIC  JIOTIOJIHUTEIHHBIC
[IOCTPOCHUS;

-yMETb CBOOOJHO ONEepUpOBaTh MOHATHAMM: IUIOWAAb (QUTYpHI,
00beM (QUryphl, BEIMYMHA YIJIA, PACCTOSHUE OT TOYKH J0
[UIOCKOCTH, PACCTOSIHME MEXIy MNPSMBIMH, PAacCCTOSHUE MEXNY|
[UIOCKOCTSIMHU,  TUTOmAAb  cepsl, IUIOMAAb IOBEPXHOCTH
MUpaMHbl, TPU3MbI, KOHyca, ULWIMHApa, o00beM KyoOa,
MPSIMOYTOJIBHOTO  MapajuleJIeTIea, MHPAMHIbI,  TPU3MBIL,
[WINHApPA, KOHyca, IIapa; YMEHHE HaXOJWUTh OTHOIICHHE
00BEMOB MOAOOHBIX QUTYP;

- yMeTh CBOOOJHO ONEpUPOBATh MOHATHSAMM: JBHXKEHHE,
MapajulelbHBIA  TIEPEHOC, CHUMMETPUSi Ha IUIOCKOCTH U B
[POCTPAHCTBE, MOBOPOT, MpeoOpazoBaHHE MOAO0OUS, MOTO0OHBIE
(Urypbl; yMEHHE pacro3HaBaTh PaBHbIC U MOAOOHBIC (QUTYpPHI, B
TOM 4YHCIE B TPHUPOJE, HCKYCCTBE, AapXHTEKType; yMEHHE
MCTIONIB30BATh ~ TEOMETPUYECKHE  OTHOIICHMS,  HAaXOJWTH
FCOMETPUUYECKHE BEJIMUMHBI (JIJTMHA, YToJl, TUIOadb, 00BEM) MpHU
[PELICHNH 33134 U3 APYIHX y4eOHBIX NMPEIMETOB M M3 PeanbHON
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PKU3HU;
- YMETb CBOOOJHO OIIEpUPOBATH IMOHATHSAMH: IPSIMOYTOJIbHAS
CHUCTEMA KOOpPJIUHAT, BEKTOP, KOOPAMHATBHI TOYKU, KOOPIAHMHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOHU3BEIECHHE BEKTOpa Ha YHCIIO,
[pa3ioKeHUue BeKTopa Mo 0a3ucy, CKaJIIpHOE MPOU3BEICHUE,
BEKTOPHOE IPOU3BEACHHUE, YIOJ MEXIY BEKTOpaMH; YMEHHE
MCIIOJIb30BaTh BEKTOPHBIN U KOOPIUHATHBIA METOH ISl peIICHUS
TCOMETPUYECKUX 33134 M 33434 JAPYIHX YUeOHBIX IPEIMETOB;
OIIEpUpPOBaTh MOHATHAMHU: MaTpuua 2x2 U 3x3, omnpenenuTenb
MaTpULbI, FEOMETPUUECKUN CMBICIT ONPENETUTENS;

- yMeThb MOJEIUPOBATh peaJbHbIE CHUTyalldd Ha S3bIKE
MaTEMAaTUKH; COCTABIIATh BBIPAXKECHUS, ypaBHEHUS, HEPABEHCTBA U
X CUCTEMBI II0 YCJIOBHIO 3aJa4yM, HMCCIEAO0BATh IOCTPOCHHBIE
MOJIENH c HCIIOJIb30BAaHNEM anmnapara anreOpsl,
MHTEPIIPETUPOBATD IIOJIy4YEHHBIN pe3yJbTarT; CTPOMTH
MaTeMaTHYeCKUE MOJIETU C MOMOILBIO T€OMETPUUYECKUX MOHSITHH
1 BEJIMYMH, peulaTh CBSA3aHHbIE C HUMHU IPAKTUYECKHE 3aJayu;
COCTaBJISITh BEPOATHOCTHYIO MOJEIb U HUHTEPIPETUPOBATH
[OJIy4EHHBIM  pe3ynbTaT;  pemiarb  NPUKIaJHBIE  3aJaud
CpPEICTBAMU MaTEMaTUYECKOIO aHAJIN3a, B TOM YHCIIE COLIUAIBHO-
HPKOHOMHYECKOTO U (PU3UUECKOT0 XapaKTepa;

- YMEHHE BBIOMpATh MOAXOIAIIMNA METOA Ul PELIeHUs 3ajauu;
[MOHMMaHWE 3HAYMMOCTH MAaT€MAaTUKHU B W3YYEHUU NPUPOIHBIX U
OOIIECTBEHHBIX MPOIIECCOB U SBJIECHUI; YMEHHME PpaclO3HaBaTh
[POSIBIICHUE 3aKOHOB MAaTeMaTHKH B HCKYCCTBE, YMEHHE
[MPUBOJUTH MPUMEPHI MATEMATUYECKUX OTKPBITUH POCCHICKOWU U

MHPOBOM MaTEMAaTHYECKON HAYKH
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OK 02 Ucnoab3oBaTh
COBpeMeHHBbIE CPeICTBA
MOMCKA, AaHAJIH3A H

HHTepIpeTauuu
uHGopManuu, U
HH(POPMATHOHHBbIE
TeXHOJOTUH ISl BHINTOJTHEHHS]
3a1a4 nNpogecCHOHATBLHOM
nesiTeJIbHOCTH

B 00acTu IEHHOCTH HAYYHOTO MTO3HAHMS:

-c(hOpMUPOBAHHOCTD MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKU U OOILECTBEHHOM MPaKTHKH,
OCHOBAaHHOTO Ha Juanore KYJbTYD,

CIIOCOOCTBYIOIIIETO OCO3HAaHHIO CBOEr0 MeCTa B
[TOJIMKYJIbTYPHOM MHPE;

- COBEPILCHCTBOBAHUE SI3IKOBOM M YUTATEIILCKOU
KyJbTYpbl KAaK CpPEICTBA B3aMMOJCHCTBHUS MEXNY]
ITFOIbMU Y TIO3HAHUS MUDA;

- OCO3HAaHHME UEHHOCTH HAyYHOW JIESITEIbHOCTH,

TOTOBHOCTb  OCYLIECTBJISITH ~ IPOEKTHYIO |
MICCIIEJOBATEIbCKYIO JIESTEIBHOCTD
VH/IMBUIYaJIbHO U B TPYyIIIIE.

OBnaneHue YHUBEPCAIbHBIMU y4eOHBIMY|

ITO3HAaBaTCIIbHBIMU HeﬁCTBHHMHI

B) paboTta ¢ uHpopMmauei:

- BJIAJICTh HaBBIKAMM TMOJIY4YeHHUs MHPOpMALUU M3
MCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSTEIIBHO|
OCYILECTBIISATh MOUCK, aHAJIU3, CUCTEMATU3ALUIO U
MHTEpIpeTalnio HHPOPMAIIUN Pa3InYHbIX BUIOB U
(bopM mpencTaBIeHHS;

- co3JaBaTh TEKCThl B DAa3IUYHBIX (popmaTtax ¢

YU4CTOM HAa3HAYCHUA I/IH(I)OpMaI_II/II/I B (S (S):10) 7

QyTUTOPUHU, BBIOMpas  ONTHUMAJIbHYIO  (QopMmyj
[PECTAaBICHNS U BU3yalIU3aluH;

- OLEHMBAaTh JIOCTOBEPHOCTb, JIETUTHUMHOCTH,
MH(pOpPMaLlUK, €€ COOTBETCTBHE IIPABOBBIM MU

- yYMETh OIEPHPOBATH MOHATHAMHU: palMOHaIbHAas (YHKIHA,

byHKIWHS, byHKIHS,
morapumudeckass (QyHKIUSA, TPUTOHOMETPUYECKUE (PYHKIIUH,

[MOKa3aTeabHas CTEIIEHHAs
oOpaTHble (YHKLUHU; YMEHHME CTPOUTh TpapUKd H3Y4YEHHBIX|
(yHKLIMH, UCHOJIB30BATh IpadUKU NMPU HU3YYEHUHM HPOLIECCOB U
3aBUCUMOCTEH, IpH peleHUH 3aJad U3 JPyrux YyueOHbIX
[PEIMETOB M 3a/1a4 M3 peaJlbHOM >KU3HU; BhIpakaTh (GOpMyJIaMu
3aBUCUMOCTH MCKY BCIIMYMHAMU

- YMCTLH OIICPHUPOBATH MOHATHUAMU: TOXKACCTBO, TOKIACCTBCHHOC
peoOpa3oBaHUE, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPAaBHEHUM
PaBHOCHIIBHOCTb  YPaBHEHUH,

11 HCPaBCHCTB, HCPAaBCHCTB U

CUCTCM, pPallUOHAJILHBIC,

norapupmMHUEcKue,

HppanuoOHAJILHBIC,
TPUTOHOMETPHUYCCKUC

ITOKa3aTCIIbHEIC,
CTCIICHHBIC,
YPAaBHCHUA, HCPABCHCTBA U CUCTCMbI; YMCTh PCIIATh YPAaBHCHUS,
HCPABCHCTBA W CHCTCMBI C TIIOMOINBIKO PA3JIMYHBIX TIPHUEMOB;
p€lIaTb YpaBHCHHA, HCPABCHCTBA H CHCTCMbI C IMAapaMCTpPOM;
IMMPUMCHATb YPaBHCHUA, HCPABCHCTBA, X CUCTEMbI JAJId PCIICHUSA
MAaTCMAaTUUCCKHUX 3aaa4 U 3a1a4 U3 pa3IndHbIX obOnacreit HAayYKH U

[PE€ATbHOM KU3HU;

yMETh CBOOOJHO OIEpUPOBATH
MapajuleJIbHBIM  TEpEHOC, CUMMETpUsS Ha IUIOCKOCTH U B
[POCTPAHCTBE, MOBOPOT, MpeoOpazoBaHHE MOAO0OUS, MOTO0OHBIE
(urypel; yMeTh pacro3HaBaTh paBHbIE U MOJOOHBIE (DUTYDHI, B
TOM 4HCI€ B IPUPOE, YMETb
reoMeTpHyYecKre

HNOHATHUAMU. JIBUKCHUC,

HCKYCCTBC, apPXUTCKTYPC,

CITOJIB30BATh OTHOLICHUA, HaXOOUTH|
FCOMETPUUYECKHE BEJIMYMHBI (IJTMHA, YToJl, TUIOaab, 00BEM) MpH
[peIICHUH 3a7a4y W3 JAPYTHX YY4EeOHBIX MPEJAMETOB M U3 PEaIbHOU

PKU3HU
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MOpabHO-ITUUYECKUM HOpPMaM;
- HCIIOJIb30BaTh CPEACTBA HMH(DOPMAIIMOHHBIX U

KOMMYHI/IKaI_[I/IOHHLIX TeXHO.TIOI‘I/If/'I B peH_IeHI/II/I
KOTHUTUBHBIX, KOMMYHHUKATHBHBIX u
OpraHM3allMOHHBIX  33Ja4 ¢  COOJIIOJCHHEM
TpeOOBaHUI IPrOHOMHMKH, TEXHHKH O€30IaCHOCTH,
TUTUCHBI, PECypcoCOEpEeKeHHs, TPABOBBIX H
ODTHUYECKMX  HOPM, HOpPM  HMH(OPMAIMOHHON
0€30I1aCHOCTH;

- BJIAJICTb HAaBBIKAMH PACIIO3HABAHUSA U 3allWTHIL
uHpopManuy, WHPOPMALMOHHON OE30MacHOCTH

JIMYHOCTH

OK 03 ILlnanupoBaTs u
peau30BbIBATH COOCTBEHHOE
npogecCHOHAIbLHOE H
VINYHOCTHOE pa3BHUTHE,
NpeANnpPHHIMATEIbCKYI0
nesiTeJIbHOCTh B
npodgeccHOHAIBLHOU chepe,
HCII0JIb30BATH 3HAHUS 110
(prHAHCOBOM rPAMOTHOCTH B
Pa3JIMYHBIX JKU3HEHHBIX
CUTyalUAX

B obnacTtu 1yXx0BHO-HPaBCTBEHHOTO BOCITUTAHMUS:
-- c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUA,
PTHYECKOTO ITOBEICHU,
- CITOCOOHOCTH OIICHUBATh CUTYAIIMIO U MPUHUMATh
0OCO3HAHHEIC perieHus, OPUEHTHUPYSICh HA|
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
OCO3HaHUE JIMYHOTO BKJIaJa B TIOCTPOCHHE
YCTOHYHBOTO OyIyIIEro;
- OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEISIM U
(unu) IPYrUM YieHAM CEMBbH, CO3/IaHHI0 CEMbU Ha
OCHOBE  OCO3HAaHHOTO  TPHUHATHS  LIEHHOCTEH|
CEMEMHON >KU3HU B COOTBETCTBHM C TPATULIMSIMU
HapoaoB Poccun;
OBiageHue

MENCTBUSIMU:

YHUBEPCAIbHBIMU  PETYISATUBHBIMU

@) CaMOOpTraHU3aLMsL:

- yYMETh OIIEpUPOBATh MOHATUSAMU: paluoOHaJIbHbIE,
pPpaLOHAJIbHBIE, [IOKa3aTeNbHBIE, CTECIICHHBIE,
lmorapu@mMuUeckue, - TPUTOHOMETPUYECKHWE  ypaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETb ONEPHUPOBATH IIOHATHSAMH: MHOTOIPDAHHMK, CEYEHHUE
MHOTOTpaHHHUKa, KyO, Mapajuienenunesa, NOpu3Ma, IUpaMuja,

(burypa u nMoBepxHOCTb BpallleHus, IWIMHAP, KOHYC, map, chepa,
ceueHHs] (UTYpbl BpallleHHs, IUIOCKOCTh, Kacaromascs chepsl,
[MINHAPA, KOHYCA, IUIOMIAb MOBEPXHOCTH MUPAMU/IbI, TPU3MBI,
wiomanas  chepsl, ob6beM  KyOa,
MUPaMUIBI,  TIPH3MBI,

KOHyca,  IMIUHAPA,
MPSIMOYTOJIBHOTO
LWIMHIpa, KOHYCa, 11apa; YMEHUEe n300paxaTb MHOTOTPAHHUKH U]
[MOBEPXHOCTH BpAIICHUS, WX CEYCHHS] OT PYKHU, C TTOMOIIIBIO
UepTEKHBIX HMHCTPYMEHTOB U DIIEKTPOHHBIX CPEJICTB; YMETh

[pacrio3HaBaTh CHMMETPHIO B TIPOCTPAHCTBE; YMETh PAacliO3HABATh

napajaicicnmicaa,

IIPaBHUJILHBIC MHOTOTPAHHUKU;
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- CAMOCTOSATCIBHO OCYIICCTBIIATH ITO3HABATCIIBHYIO|
CATCIIBHOCTDb, BBIABIIATH HpOGJIeMBI, CTaBUTh U
B|

dbopMyITupOBaThH COOCTBEHHBIC

06p330BaTCHBHOﬁ JACATCIIBHOCTH W KHU3HCHHBIX

3aga4du

CUTyalUsIX;

CaAMOCTOATCIIbHO COCTABJIAATL IIJIaH PCIICHUSA

MpoOJieMbl C yY4eTOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;

- 1aBaTh OLIEHKY HOBBIM CUTYyallUsIM;
CIIOCOOCTBOBaTh (DOPMUPOBAHHIO U IPOSBICHUIO
[IMPOKON IPYAHUIIMA B Pa3HBIX 00JaCTSIX 3HAHHM,
[OCTOSIHHO TOBBIIIATh CBOW 0Opa3oBaTeNbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCTIOJIb30BaTh NpUEMBbl pedIeKCHH Uil OLIEHKH
CUTYallu, BEIOOpa BEPHOTO PELLICHUS;

- YMETh OLEHUBATh PUCKM M CBOEBPEMEHHO
[IPUHUMATh PELLIEHUS 10 UX CHUKEHUIO;

B) YMOIIMOHAJIBHBIA HMHTEJUICKT, MPeANoJiararonui
C(OPMHPOBAHHOCTD:

BHYTPECHHEHN
CTPEMIICHHE K [JOCTI)KCHMIO LEIU U  YCIEXY,
ONTUMH3M, MHULIHATUBHOCTb, YMEHHE JIEHCTBOBATbD,

MCXOAa N3 CBOUX BO3M0)KHOCTCf/'I;

MOTHUBAILINU, BKJTIOYAIOIIEH

- OMIIaTHH, BKIIOYAIOIIEH CIIOCOOHOCTHh MMOHUMATH
SMOIIMOHATBHOE COCTOSTHUE IPYTHX, YYUTHIBATH €TO
[P OCYILECTBICHUH KOMMYHHKAIIMH, CIOCOOHOCTD
K COUYBCTBUIO U CONEPEKUBAHUIO;

YMETb OIIEpUPOBATh IMOHATUAMU: IPSIMOYIOJIbHAS CHCTEMA)
KOOpDAMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTODA,
Yroa MEXIy BEKTOpamH,
HaXOOUTh C

CKaJSIPHOE IIPOU3BE/ICHUE, CyMMa|
BEKTOPOB,
MOMOIIbI0 M3YYEHHBIX (HOPMYNI KOOPAMHATHI CEPEeIMHbI OTpe3Ka,

[PACCTOSAHNUEC MCIKAY ABYMS TOUKAMU

IIPOU3BCACHUC BCKTOpa HaA 4YHCIIO,
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- COIIMAJIBHBIX HaBbIKOB, BKIIIOYAKOIIUX

CIIOCOOHOCTh BBICTPAaWBaTh OTHOIICHUS C JPYTHMH
ITIOIBMHU, 3a00THUThCH,

MpOABJIATE HHTCPCC U

pa3peniaTb KOHQIUKTHI

OK 04 D¢pdexTuBHO
B3aMMO/IeliCTBOBATH U
padorathb B KOJJIEKTUBE U
KOMaH/1e

TOTOBHOCTbL K CaMOpa3BUTHIO, CaAMOCTOATCIbHOCTHU
1 CAMOOITPCACIICHHUIO,

-OBJIaJICHIE HaBbIKaMH y4eOHO-
MCCIIEIOBATENIbCKOM, TMPOEKTHOM W COUUAIBHOU
IEeATENIbHOCTH;

OBnajieHue YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMH|
ITEVICTBUSMU:

0) COBMECTHAs IeITEIIbHOCTD:

- TOHMMAThb M UCIOJb30BaTh MPEUMYIIECTBA
KOMaHJAHOW M MHJIMBUyaJdIbHOU paboThI;

- NPUHUMATHh I€JIM COBMECTHOM JIE€SITEIBHOCTH,
OpPraHU30BbIBaTh U KOOPAMHUPOBATH ACHCTBUS IO
€€ JOCTH)KEHMIO: COCTaBIISITh IIJIaH JICUCTBUH,
[pacrpeensiTb POy ¢ YYETOM MHEHHM yYaCTHUKOB

00CYKIaTh pe3yIbTaThl COBMECTHOM PaboThI;

- YMETh OIIEpUPOBATH MOHATUAMMU: CIIy4alHBIN OIBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMETh BBIYMCIIATH
BEPOSITHOCT C  HCIOJB30BaHHEM TpaUUyeCKUX  METOJIOB;
MPUMEHITh (OPMYJBl CIOKEHHUS U YMHOMKEHHUS BEpOSITHOCTEH,
KOMOWHATOpHbIe (akTel W (OpMyJIbl NpPU PpELIeHUH 33734,
OLIEHUBATh BEPOSITHOCTU pPEaJbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4YallHBIMU  BEIWYMHAMU; YMEHUE IPUBOIAUTL IIPUMEPHI
[POSIBJICHUS 3aKOHAa OONBIIMX 4YHUCeN B TPUPOAHBIX H
OOIIECTBEHHBIX SIBJICHUIX;

- YMeThb CBOOOJHO OMNEpPHUPOBATH MOHATHUSMU: CTENEHb C LIEJBIM
[T0OKa3aTeleM, KOPEHb HATypaJbHOU

CTCIICHHU, CTCIICHb C

[PAlUOHAJIBHBIM  IMOKAa3aTCJIEM, CTCIICHbL C Hel\/’ICTBI/ITe.]'H)HBIM

(BCIJ_ICCTBCHHBIM) IIOKa3aTcCJieM, J'IOI‘apI/I(I)M qucia, CHUHYC,

KOCHHYC U TAHI'€HC IPOM3BOJILHOTO YHCIIA;
- yMeTb CBOOOJHO ONEpPHPOBATh MOHATUSAMH: rpaduk (HyHKIHH,

- KOOPIMHHPOBATh M BBINOJNHATH pPabOTy B

oOpaTHast GyHKUUS, KOMIIO3UIMS (YHKIUH, THHEHHas (yHKIUS,
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YCIIOBHSIX peanbHOoro, BUPTYaJIbHOTO 17|
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
- OCYLIECTBJISITh  [O3UTUBHOE  CTPATETHYECKOE

[MOBEJICHUE B PA3JIUYHBIX CUTyallUsX, MPOSIBISATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.
OBylailcHue  YHUBEPCAIbHBIMU  PETYJIATHUBHBIMHY
MeCTBUSIMU:

) IPUHATHE ce0sl U IPYTUX JIOACH:

- IPUHUMATh MOTUBBI M aPTYMEHTHI JIPYTUX JIIOAEH

[IPYU aHAJIM3€E PE3YJIbTaTOB AEATEIbHOCTH;

- IpU3HABaTh CBOE MPABO U MPABO JIPYTHX JIFOJCH
Ha OIINOKH;
- pa3BHBaTh CIOCOOHOCTh TOHUMATh MHUDP C

[MO3UIUN OPYT'Ooro 4€JIOBCKa

KBagpaTU4Has (QyHKOUS, CTerneHHas (QYHKOUS C  LEeJIbIM
MokazaTeieM, TpPUTOHOMETpUYecKne  (QyHKUUH, 0OpaTHBIE
TPUTOHOMETPHUYECKHUE ¢byHKIMY, nokaszaresbHas u

imorapudmudeckas GyHKIIUU; YMETh CTPOUTH TpaduKu (HYHKIIHH,
BEITIOJTHSATH MPeoOpa3oBaHust rpauKoB HyHKIIHIA;

- YMETh HCIONB30BaTh rpaduku (QYHKIMA Ui HU3YyYeHUs]
MPOIIECCOB M 3aBHCUMOCTEH TNpPU pEIICHWW 3a1ad W3 JPYIHX|
YI€OHBIX TMPEIMETOB W W3 pEAIbHOW JKU3HH;, BBIPAXKATh
(hopMyIaMu 3aBUCUMOCTH MKy BETHUYNHAMU;

- CcBOOOJHO OINEPHPOBATH TOHATHAMHU: YETHOCTh (DYHKIIHH,
byHKIUH, GbyHKIUY,
MOHOTOHHOCTb (YHKLIMH, SKCTpeMyM (DYHKIMH, HauOojbliee u
HauMeHbIllee 3HAaueHUs (QYHKIUU Ha TPOMEKYTKE;

IMPOBOANUTL MUCCIICIOBAHUC q)YHKI_[I/II/I;

MEPUOANIHOCTD OIrpaHNM4YC€HHOCTD

YMETH

- yMeThb WCIIOJIb30BaTh CBOWCTBA W Trpaduku GYyHKIUN Ui
[pEILICHUS] YpaBHEHWI, HEPABEHCTB M 3aJad C IapaMeTpaMH;
300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA peIIeHUM
YPAaBHEHUI, HEPABEHCTB M UX CHCTEM

OK 05 OcyumiecTBasiTh
YCTHYI0 M TUCbMEHHYI0
KOMMYHHUKAIUIO HA
roCy1apCcTBEHHOM SI3bIKe
Poccuiickoilt @enepaumnu ¢
Yy4eToM 0COoOeHHOoCTel
COIMAJIBHOIO M KYJbTYPHOIO
KOHTEKCTa

B 001acT 3CTETHYECKOrO BOCITUTAHUS:

- OCTETHYECKOE OTHOLIEHHE K MHpPY, BKIIOYas
DCTETUKY ObITa, HAYYHOTO U  TEXHUYECKOTO
TBOpUYECTBAa, CIOpPTa, TpyAa U OOIIECTBEHHBIX|
OTHOIIICHUI;

- CHOCO6HOCTB BOCHpI/IHI/IMaTL paSJ'II/I‘—IHI)Ie BU/Ib]
I/ICKyCCTBa, TpaJII/II_II/II/I 158 TBOp‘-IeCTBO CBOCIO "
IPYrUX  HApOJIOB,  OIIYIIATh
BO3/CHCTBUE UCKYCCTBA;

SMOIMOHAIBHOE

- YGG)KHGHHOCTB B 3HAYUMMOCTH OJId JIMYHOCTH H

- YMCTb OIICPUPOBATL MOHATUAMU: CPCIAHCC apI/I(I)MeTI/I‘-IeCKOC,

IMCIMaHa, HanOoJblllee W HaUMEHBIICES 3HA4YCHHUA, pa3Mmax,
JIUCIICPCUA, CTAHAAPTHOC OTKJIOHCHUC YHCIIOBOI'O Ha6opa;
YMCHHC H3BJICKATD, HUHTCPHIPCTUPOBATH I/IH(I)OpMaI_[I/IIO,

Mpe/iCcTaBiIeHHY0 B TalOiuIax, Ha JAuarpaMMax, TIpadukax,
OTPaXXAIOIYI0 CBOMCTBA peEaJbHbIX MPOLIECCOB U  SIBICHUN;
[peiCTaBIsATh MUH(OPMALMIO C TMOMOINBIO TAaOIUIl U AMATPAMM;
iCClIeI0BaTh JTaHHBIE, C

pUMEHEHHEM I'paUueCKUX METOIOB U AJIEKTPOHHBIX CPEJICTB;

CTaTUCTHYCCKHEC B TOM YHUCIIC

- YMCTL OIICpHUPOBATH IMOHATHAMHU: TOYKaA, MpsAMasa, IMJIOCKOCTb,
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00111eCTBa OTEYECTBEHHOIO ¥ MUPOBOI'O HCKYCCTBA,
OTHUYECKUX KYJIbTYPHBIX TPAaJULUNA U HAPOIAHOIO
TBOPYECTBA,;

- TOTOBHOCTb K CAMOBBIP@XCHUIO B PA3HBbIX BUIAX
MCKYCCTBA, CTPEMIICHHE IIPOSBIIATH
TBOPUYECKOM JINYHOCTH;

OBnazneHne yHUBEPCaIbHBIMA KOMMYHUKAaTUBHBIMH

Ka4yCCTBA,

TEHCTBUSIMU:

a) oO1IeHue:

- OCYHIICCTBIIATh KOMMYHHKAITMM BO BCeX cdepax
PKM3HH;

- pacrmo3HaBaTh HeBepOaIbHBIE CPECTBA OOIICHHUS,
[MOHMMATh  3HAYEHHE  COIHAIbHBIX
[pacrio3HaBaTh MPEANOCHUIKA KOH(JIUKTHBIX]
CUTYallUi U CMsIr4aTh KOH(IIUKTHI;

3HAKOB,

- pa3BEepHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY]
BPEHMS C UCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB

[IPOCTPAHCTBO, ABYTPAaHHBIA YroJl, CKPEUIUMBAIOIIMECS IIPSMBIE,
[1apaJuICIbHOCTh U IEPIECHAUKYIISPHOCTD IPSIMBIX U IUIOCKOCTEH,
[YTOJI MEXIY NPAMBIMH, YIOJI MEKAY NPIMOU U INIOCKOCTBIO, YTOJI
MEXAY IUIOCKOCTAMM, PACCTOSHHE OT TOYKM JO IUIOCKOCTH,
[PACCTOSTHUE MEXKAY IIPAMBIMU, PACCTOSHUE MEXIY IUIOCKOCTSAMH;
- YMETb MCIOJb30BATh NPHU PEIICHUH 3a/1a4 U3y4YeHHbIe (aKThl U
TeopeMbl IUIAHUMETPHUH; YMEHUE OLEHHBAaTh pa3Mepbl 00BEKTOB
OKPY’KAIOIIEro MUpa

OK 06 IIposBasTb
rPaKAaHCKO-
NATPUOTHYECKYIO MO3UIHIO,
IEMOHCTPUPOBATH
0CO3HAHHOE MOBEJAEeHNE HA
OCHOBE TPATAUIIMOHHBIX
001IeYeT0BEeYECKHX
IEHHOCTEM, B TOM YHCJIE C
Y4eTOM rapMOHHM3AIMHU
MeXHAIIMOHAJILHBIX U
MeKpP eJIMTHO3HBIX

- OCO3HaHME  OOyYalolUMHUCS  POCCHMCKON
CPa’KIaHCKOW UJIEHTUYHOCTH;

- LEJCHAIPABJICHHOE  PAa3BUTHE  BHYTPECHHEU
[MO3ULIMM  JIMYHOCTM HA  OCHOBE  JyXOBHO-

HPABCTBEHHBIX LIEHHOCTEW HaponoB Poccuiickoii

Denepanny, HMCTOPUYECKUX UM HAUOHAIBHO-
KYyJIbTYPHBIX Tpaguliii, (OpMUPOBAHUE CHUCTEMBI
3HAYMMBIX  IIEHHOCTHO-CMBICJIOBBIX  YCTaHOBOK,
QHTUKOPPYILIMOHHOTO

[MPaBOCO3HAHMNA,

MHUPOBO33PEHUS,
9KOJIOTMYECKOM KYJIbTYDBI,
CIIOCOOHOCTHU CTAaBHTH IEIH U CTPOUTH KU3HECHHBIC

YMETh ONEpUPOBATh TMOHATUSAMU: TNPSIMOYTOJIbHAs CHCTEMA
KOOpJAMHAT, KOOPAMHATHI TOUYKH, BEKTOp, KOOPAMHATBI BEKTOPA,
yYroJl MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, HaXxOOUTh C
MMOMOIIBbI0 M3YYEHHBIX (POPMYN KOOPAMHATHI CEpeMHBbI OTpEe3Ka,

CKaJsIpHOE IPOU3BE/CHUE,
IIPOU3BECHNE BEKTOpPa Ha YHCIIO;

[pPacCTOSTHUE MEKY ABYMS TOUKaMHU;
-yMETh BBIOMPATH MOIXOSANINN U3yUYEHHBIH METOM JJIsl PEIICHUS

3a1a4H, pacrno3HaBarThb MaTeMaTHYECKHE (baKTbI n
MaTeMaTUYeCKUe MOJEIU B TPUPOAHBIX M  OOIIECTBEHHBIX
SIBJICHUSAX, B HCKYCCTBE;, YMEHHE IPHUBOIUTH IPUMEDPHI
MaTeMaTU4ECKUX  OTKPBITMM  POCCHUMCKOM U MHUPOBOHU
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OTHOIIIEHW i, NPUMEHATH
CTAHIAPThI
AHTHKOPPYNLMOHHOIO
MoBeAeHUsl

[IaHEL,
B yacTu rpak1aHCKOr0 BOCITUTAHUS:

- OCO3HAHUE CBOMX KOHCTUTYUMOHHBIX IIpaB U
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TTPABOTIOPSIKA;
-  [PUHATHE  TPAJTUIHOHHBIX
00I1IeYeIIOBEYECKHUX

HallMOHAJIbHBIX,
FYMaHUCTHYCCKUX H
VICMOKPATHYCCKUX I_ICHHOCTeI‘/‘I;

- TOTOBHOCTB

MMPOTHUBOCTOATH nacoOJIOruu

DKCTPEMHU3MA, HallMOHAIN3Ma, KceHo(oouw,
IIUCKPUMHUHAIMKA 110 COLIMAJIbHBIM, PEJIUTHO3HBIM,
[PACOBBIM, HAIIMOHAJIBHBIM MIPU3HAKAM;

- TOTOBHOCTb BECTUM COBMECTHYIO JEATENBHOCTH B
MHTEpecax TPakIaHCKOTro OOIecTBa, y4acTBOBAThH
B caMOyIlpaBieHHMH B 00IIe00pa3oBaTeIbHOM
OPraHU3alMu U JETCKO-FOHOIIECKUX OpraHu3alusiX;
- YMEHHE B3aMMOJECHCTBOBaTh C COLIMAIbHBIMU
WHCTUTYTAMH B COOTBETCTBUU C MX (DYHKIHSIMHU M|
Ha3HAYECHHUEM;

- TOTOBHOCTh K T'YMaHHTapHOM M BOJIOHTEPCKOU
IEeATEIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHUS:

- c(hOpMHPOBAHHOCTh POCCHICKOM TpaKTaHCKOU
MICHTUYHOCTH, NTATPUOTU3MA, YBAXKEHUS K CBOEMY]
Hapoay,  4yBCTBa nepesn
PonuHOM, ropaocTu 3a CBOM Kpaid, cBoto Poauny,
CBOM SI3bIK U KYJIbTYpPYy, NPOIUIOE M HACTOSALIEE

MHOTOHAIIMOHAIBHOTO Hapoaa Poccuw;

OTBCTCTBCHHOCTH

- HEHHOCTHOC OTHOHICHHUEC K TIOCyaAapCTBCHHBIM

MATEMATUYECKON HAYKH.

- YMETb OIIEpUPOBATh MOHATUAMMU: CIIy4alHBIN OIBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTD CIyYailHOrO COOBITHS; YMETh BBIUYUCIATH
BEPOSATHOCTb € rpaduuecKux  METO/IO0B;
PUMEHATh (OPMYJIBI CIOXKEHHMS U YMHOXKEHUS BEPOSTHOCTEH,
KOMOUHATOpHbIe (akThl W (OpMyJIbl IPU PELICHUH 337ad;
OLIEHUBATh BEPOSITHOCTU pPEATbHBIX COOBITHI; 3HAKOMCTBO CO

HCITI0JIB30BaHHUEM

CJIy‘Iaf/iHI)IMI/I BCIIMYHMHaAMMU, YMCHHUEC HOPUBOAUTL IMPUMCPLL

[MPOABJICHUA  3aKOHaA OONBIINX 4YHCEI B IpUPOAHBIX U

OOIIIECTBEHHBIX SBJICHUIX
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CUMBOJIaM,  HCTOPMYECKOMY H  IPUPOJHOMY)
HACJICAWI0, MaMATHUKAM, TpaJuLUsAM HapoIOB
Poccun, noctmxkenusm Poccuu B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUAX U TPYAE;

- njeliHas yoeKI€HHOCTb, TOTOBHOCTh K CIIY’KEHUIO
u 3amure OtTeuyecTBa, OTBETCTBEHHOCTH 3a €r0
Cyas0y;

OCBOEHHBbIE  OOYYarOIIMMHCS  MEXIIPEIMETHBIE
MOHATUSIT W YHHMBEpCalbHble Y4eOHbIE JAEUCTBUS

(peryisiTUBHBIE, ITI03HABATEIIbHBIE,
KOMMYHHUKaTHBHbIE);
- CHOCOOHOCTh ux UCIIOJIb30BaHUs B

MMO3HABATEIbHOM M COLMAIBHOM  MPAKTHKE,
FOTOBHOCTh K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO U
OCYILIECTBIEHUIO yueOHOM JIeSITeIbHOCTH,
OpraHu3aly  y4eOHOro  COTPYAHHMYECTBA  C
Mearori4eCKuMU paOOTHUKAMU U CBEPCTHUKAMH,
K y4acTUIO B TIOCTPOCHUM HWHIWBHUAYaJIbHOU
00pa3oBaTeNbHON TPACKTOPUY;

- OBJIaJICHUE HaBBIKAMH Y4€OHO-
MCCIIEIOBATENILCKOM, TPOEKTHOM U COLIMATIbHOM
eSATEIbHOCTH

OK 07 ConeiictBoBaTh
COXPAHEHMIO OKPYKaloLlei
cpebl, pecypcocdepe:keHuIo,
NMPUMEHATH 3HAHUA 00
H3MEeHEeHUM KJIMMATAa,
NPUHIHUIBI 0epesKINBOro

- HC l'IpI/IHI/IMaTI) }IeﬁCTBHﬂ, anHocsmme Bpell
OKpYKarollei cpese;

- yMeTb TPOTHO3MPOBaTH  HEOJIATONPHUATHHIE
PKOJIOTUYECKHE TIOCIICICTBUS TIPEANPUHUMACMBIX|
e CTBUIA, IPEIOTBPAIATh HX;

- paCH_II/IpI/ITI: OIIBIT OCATCIIBHOCTHU E)KOJIOI"I/I‘-IGCKOﬁ

HanOoJIbIIMe ¥ HAWUMEHBUIME 3HAuYeHUs (QyHKIHIA;

- yMEThb OINEepUpoBaThb NOHATUSIMU: (GYHKIMS, HENpepbIBHAS
(GyHKIUS, [pPOM3BOJHAS,  IEpBOOOpa3Hasi,  OMpEIENICHHBIH
MHTErpai; yMeTb HaXOJUTh IPOU3BOJHBIE AJIEMEHTApHBIX
(yHKLIMH, MCIONB3Ysl CIPaBOYHBIE MaTepHajbl; UCCIEN0BaTh B
[IPOCTEHIINX CllyyasX (PYHKIMM Ha MOHOTOHHOCTb, HaXOAUTh

CTPOUTH
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MPOU3BOACTBA, 3P(PeKTHBHO
NelcTBOBAThL B
Upe3BbIYAHBIX CUTYANMAX

HAIPaBJICHHOCTH;
- pa3pabareiBaTh IUIAH pEIICHUS TNPOOIEMBI C
YUETOM aHallu3a MMEIOIUXCS MaTepUalbHBIX MU
HeMaTepualbHBIX PECYpPCOB;

- OCYIIECTBISITh  LIeJICHANpPaBICHHBIN
MepeHoca CpeacTB U CHocoOOB  JIEHCTBUS B
MpodeccCuoHaNbHYIO Cpeay;

ITIOUCK]

- YMCTb ICPCHOCUTH 3HAHUA B IMO3HABATCIIBHYIO U
IPAKTUYCCKYIO obnactu KHU3HCACATCIIbHOCTH,

- pcajiaraTb HOBBIC IPOCKTHI, OLUCHUBATL HUJCHU C
TTO3HUIINH HOBM3HBI, OpUTrMHaJIbHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH,

- JaBaTb OLICHKY HOBBIM CHTyalusIM, BHOCHUTDH
KOPPCKTHUBBI B OLICHHUBATH

COOTBCTCTBUEC PE3YJIbTATOB LCIAM

ACATCIIBHOCTD,

rpaduKd  MHOTOYICHOB  C  KCIOJIB30BaHUEM  amIapara
MaTeMaTHYECKOr0 aHaliu3a; MPUMEHATh IPOU3BOJHYIO IIpH
pelIeHuM  3aJad  Ha  JBW)KCHHWE,  pellaTb  NPAKTHKO-

OPUEHTUPOBAHHbIC 33Jayl HAa HaWOOJbIIME M HAUMEHbIINE
3HAYEeHUs, HA HAX0XKJCHHUE IIyTH, CKOPOCTU U YCKOPEHMUS;

- YyMEThb ONEpUPOBaTh MOHATUSMHU: JIBHKEHUE B IPOCTPAHCTBE,
0J00HBIE (PUTYphl B IPOCTPAHCTBE; HUCHOJIb30BATh OTHOIICHUE
[UIOIAACH TMOBEPXHOCTeH M 00BEMOB MOAOOHBIX (uryp mpu
[pEIIeHNH 3a]1a4;

- YMCTb BBIYUCIIATH I'COMCTPUUCCKHUEC BCIMYUHBI (IIJII/IHa, yrouJi,
[10111a/1b, 00BEM, IIOIIAAb [IOBEPXHOCTH ), UCIIOJIb3YS U3yUEHHBIE
(bOopMyJIBI U METOBI

IIK 1.1. ITpoBoauTh
cOOpOYHBIE OTIEpaIiH Mepe
CBAPKOI C UCIIOJIB30BAHUEM
KOHCTPYKTOPCKOM,
[IPOM3BO/ICTBEHHO-
TEXHOJIOTUYECKOH 1
HOPMAaTUBHOM TOKyMEHTAIUH.

B gacTu TpyaOBOTO BOCIUTAHUSA: TOTOBHOCTH K TPYIY,
0OCO3HaHWE IIEHHOCTH MacTepPCTBa, TPYAOII00NE;
ba3oBrIe Tormyeckue JeCTBU:

- CaMOCTOSITENBHO (hOPMYIIMPOBATh U aKTyalIM3UPOBATH
Mpo0JieMy, pacCMaTpUBATh €€ BCECTOPOHHE;

- YCTaHaBHI/IBaTB CyHIeCTBeHHBIﬁ HpI/I3HaK J5010%!
OCHOBaHHUS  JJI1  CPaBHCHUSA, KJIACCUPUKANUU |
00001IIEHNS.

ba3oBbIe MCCIIeIOBATEIbCKUE ICHCTBHUS:

- OBJaJcHUE BHIAMH JCATCIBHOCTH IO MOJYYCHHUIO
HOBOTO 3HAHWS, €r0 MHTEPIIPETAIMH, TPE0OPa30BaAHHIO
U IPUMEHEHHIO B PA3TMYHBIX YICOHBIX CUTYAIIUAX.
IPabota ¢ nHpOpMaLuei:

- BJIaJ€Th HABBIKAMH MOJYy4CHUS WHGPOPMAIMU W3

YMETh ONEpUPOBaTh MOHATHAMH: CpefHee apu(pMETHUECKOE,
HanOOoJIbIIee U HAMEHbIIEe 3HAUCHNUS,

- YMETb BBIIOJHATh BBIYMCIIEHHWE 3HAUEHUU M IMpeoOpa3oBaHUs
BBIpQXKEHUH €O CTeNeHsMH W Jiorapudmamu, mnpeodpa3zoBaHus
POOHO-PAllMOHATIBHBIX BBIPAYKEHHH

GbyHKIMS, HeNpepbIBHAS
HaXOJUTh IPOU3BOJHBIE

- YMETb ONEepUPOBATh MOHATHIMU:
(byHKIHS, yYMEHHE
DIIEMEHTAPHBIX (YHKIWH, UCIIONB3Ysl CIPABOYHBIC MaTepHabl;

byHKIIIT

IMpOn3BOAHAA,

WcclenoBaTh B TMPOCTEMIIMX  CIydasx Ha
MOHOTOHHOCTb,

- YMETh pelllaTh TEKCTOBbIE 3a7aud Pa3HbIX TUIIOB (B TOM YHUCIIE
Ha TPOIIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb

TOBApPOB W YCIyr, HAJIOTH, 3aJa4dl W3 O0JAacCTU YIpPaBICHHUS]

MCTOYHUKOB pPa3HbIX THUIIOB.
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IMTUYHBIMU ¥ CeMEHHBIME (DMHAHCAMMU );

- YMETh COCTaBJISITh BBIPAXKEHUS, YPABHEHHS, HEPABEHCTBA U UX
CUCTEMBl [0 YCIOBHUIO 3aJauyd, HCCIEI0BaTh IOJyYEHHOE
[pEIIeHKE U OLIEHUBATh MPaBIONOJ00HOCTb PE3yIbTaTOB;

- YMETh OIIEpPUPOBATh MOHATUAMMU: CIIyYailHBIN OIBIT U CIy4yalHOE
COOBITHE, BEPOSITHOCTh CIIYYaHOTO COOBITHUS; YMEHHE BBIUYUCISATD

BCPOATHOCTL C UCITIOJIB30BAHUCM Fpa(i)I/I‘ICCKI/IX MCTOA0B

IIK 1.1. [TpoBoauTh
cOOpOUYHBIE OTIEPALIUU TIEPET
CBAPKOM C UCIIOJIB30BAHUEM
KOHCTPYKTOPCKOH,
[IPON3BO/ICTBEHHO-
TEXHOJIOTUYECKOM 1
HOPMAaTHUBHOM TOKyMEHTAallUN

[To yacTu Tpy10BOrO BOCIIUTAHHUS:

- WHTEpeC K pa3nuyHbIM cdepaMm npodeccrnoHaTbHON
nesITeIbHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTh K 00pa3oBaHUIO U
caM000pa30BaHMUIO.

ba3oBbIe Tornyeckue JeCTBU:

- YCTaHAaBIMBAaTh CYIIECTBEHHBIH NPU3HAK  WIH
(OCHOBAHUA JJISA CpaBHCHU, KHaCCI/I(i) HUKalun H
000OIICHNS;

- OIIPCACIIATh HCIN ACATCIIBHOCTH, 3a/1aBATh IMAPAMETPHD]
1 KPUTCPHUU UX JOCTUIKCHUS.

bazoBbie HCCICA0BATCIbCKUEC HeﬁCTBHHZ

- BJIaJICTb HABbIKAMHU PA3PCIICHUA HpO6J’IeM;

- CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIIbHOMY|

MMOWCKY METOJOB PEIICHHUsS MPaKTHYEeCKUX 3ajad,
[IPUMEHEHHUIO PAa3JIMYHBIX METOJOB [TO3HAHMS.

IPabota ¢ napopmanueii:

- CaMOCTOSITEIBHO OCYIIECTBIISITh IIOUCK, aHaJu3,

CHUCTEeMATH3allMI0O W WHTEpPHpeTanuio HHPOpManuy
Pa3JINYHBIX BUOB U (JOPM MpeACTaBICHHS.

- YyMeTb  U3BJIEKaTb, HHTEPIPETUPOBATH

[IPEJICTAaBICHHYI0 B Ta0IMIax,

nHpOpMAIHIO,
Ha JuarpamMmax, rpadukax,
OTPaKAIOIIYIO CBOMCTBA PEaJIbHBIX MPOIIECCOB U SBJICHUN;

- YMETh TNPEICTABIATH WHPOPMAIMIO C MOMOLIbIO TaOIHIl U
arpaMM; UCCIIE0BaTh CTATUCTUYECKUE JTAaHHbBIE, B TOM YHCIE C
NpUMEHEHHEM IpauyecKrX METOI0B U JIEKTPOHHBIX CPEJICTB;

- YMETb CTPOMTH I'pauKy H3yYeHHBIX (DYHKIMH, MCHOIB30BATh
rpaduKd TPH HM3YYEHUH TIPOIIECCOB M 3aBUCHMOCTEH, NpH
[peIeHnN 3a7ad W3 JPYyruxX y4eOHBIX TNPEJIMETOB W 3a/1ad U3
[peaTbHON JKM3HM; BBIpaKaTh (OPMYyJIaMU 3aBUCHMOCTH MEXIY
BEITMYNHAMU;

I1K 1.3. [IpumensTsH
cOOpOYHBIE IPUCTIOCOOICHUS
ISt COOPKH JIIEMEHTOB

[To wacTu TPYAOBOI'O BOCIIUTAHUA:

- TOTOBHOCTDH K aKTHBHOM JACATCIIBHOCTH

TEXHOJIOTHYECCKOHN HaIIpaBJICHHOCTH, CIIOCOOHOCTH|

- YMCTL OIICpUPOBATH MOHATUAMH. MHOI'OIPAaHHUK, CCUYCHUC

MHOTOTpaHHHKa, KyO, Mapajieslenunes, Opu3Ma, MUpaMuAaa,

(urypa u nmoBepxHOCTh BpallleHus, IIMIMHAP, KOHYC, map, cdepa,
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KOHCTPYKLUU (M31€IuH, y3710B,
eTaeil) moj cBapky.

MHULMAPOBATh, IUJIAHUPOBATH U CAaMOCTOSITEIBHO
BBIIIOJIHATD TAKYIO IE€STEIBHOCTD.

Iba3zoBbIC TIOrMYCCKHUE ACHCTBUS:

- ONPEIETATD LN IEATEIbHOCTH;

- BBISBISATH 3aKOHOMEPHOCTM U MPOTHUBOPEYHUS B
[paccMaTpUBaEMBbIX SIBJIICHUSX;

- BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATH,
COOTBETCTBHE PE3YyJbTAaTOB LENAM, OLECHUBATH PHUCKU
IOCJICACTBUN IEITEILHOCTH.

Iba3oBEBIC HCCIEA0BATEIBLCKIEC ICHCTBHS:

JaBaTb OLCHKY HOBBIM CHUTyallUsIM, OLICHHUBATDH
MPHOOPETEHHEIHN OIIBIT;

- pa3pabaTbIBaTh IUTaH PEIICHUS MPOOJIIEMBI C yYETOM
aHaIM3a u

UMCIOIIUXCA MaTepuruaIbHbIX

HEMaTepUAIbHBIX PECYPCOB;

YMETh IIEPCHOCUTHL 3HAHUA B II03HABATCIIBHYIO U]
IMPAKTHUYCCKYIO obOmacTu KHU3HCACATCIBbHOCTH.

ceyeHUs (UTYpBI BpaIllEHHs, IJIOCKOCThb, Kacaromascs cgepsl,
HUJIMHAPA, KOHYCa, IIOIIaAb IMOBCPXHOCTU IMHUPAMUIBI, ITPU3MBI,
cepsl,

HHPAMUIBI,

KOHyca,  LMJIMHJPA, o0beM  KyoOa,

[MPAMOYI'OJIBHOI'O

miomanab

mapajuiCJCIimIicaa, IIPpU3MBI,
HUIMHAPA, KOHYCa, Hiapa, YMCHUEC I/I306pa)KaTb MHOT'OI'paHHHUKH H
[IOBECPXHOCTHU BpaAllCHUA, HX CCUCHHUA OT PYKH, C IMOMOLIBIO
UCPTCIKHBIX HWHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB, YMCHUC
[PaCIIO3HaBaTb CUMMCTPUIO B

IPOCTPAHCTBE;  YMEHUE

[PACIIO3HAaBATh IMPAaBHUJIbHBIC MHOTOT'PAaHHUKH
- YMCTLH OIICPHUPOBATH IMOHATHUAMMU: HCIIOJIB30BATH OTHOIICHHC
[UIOIAACH TOBEPXHOCTEH M 00BEMOB MOAOOHBIX (uryp mpu
[pelIeHny 3a1ay4;

- YMETb BBIUMCIIATH I€OMETPUYECKHE BEIWYMHBI (JUIMHA, YTOJI,
10111316, 00BEM, TUIOIIA/1b TOBEPXHOCTH), UCIIOIb3Yys U3YUYEHHbBIE

(hOpMyIIbI U METO/IBI;

I1K 1.4. [IpoBoauTs
[TOITOTOBKY 3JIEMEHTOB
KOHCTPYKLUU (M31EIuH, y37I0B,
neTasneil) noja CBapKy, 3a4UCTKY
CBapHBIX LIIBOB U yAaJICHUE
[MOBEPXHOCTHBIX JIE(EKTOB
[0cjie CBapKH €
ICIIOJIB30BAaHUEM PYYHOTO U
MeXaHU3UPOBAHHOTO
MHCTPYMEHTA.

[1o yacTH TPYI0BOTO BOCITUTAHHMS:
- TOTOBHOCTH M CIIOCOOHOCTh K OOpa3oBaHUIO U
caM000pa30BaHMUIO.

ba3oBEIe JTOormueckre JeNCTBH:

- 33J1aBaTh MAPAMETPhI U KPUTEPHH JOCTHKECHUS TIeIIeH;
- OILICHUBATh COOTBETCTBUE PE3YJIHTATOR LIEJISIM.

0a30BbBIE MCCIIEIOBATEIILCKAC ACHCTBUS:

- CIIOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIIEHOMY]
[MOMCKY METOIOB PELICHHS MPAKTHUECKUX 3a/1a4;

- BBIIBUTaTh HOBBIE WJCH, MPEIJIaraTh OPUTHHAIBHBIC
[OJIXOJIbI U PEIIICHHUS.

CoBMecTHasl IeATEIILHOCTD:

- IOHUMATh U UCIOJIL30BaTh MPEUMYIIECTBA KOMAaHTHOM

1 MHIUBUIYaIbHON pabOTHI;

- YMCTH OIICpHUPOBATH IMOHATHAMHU: TOYKA, NpsAMasa, IMJIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIA YroJ, CKPEUIMBAIOIIMECS IIPSIMBIE,
MapajyiebHOCTh U TMEPICHIUKYISIPHOCTD MPSMBIX U IIOCKOCTEH,
YTOJI MEXKAY MPSMBIMU, YTOJI MEXKIY MPSMON U IIIOCKOCTHIO, YTOJ
MEXIYy TUIOCKOCTSIMH, PACCTOSIHHE OT TOYKH JO IJIOCKOCTH,
[PACCTOSIHUE MEXIY MPSMBIMH, PACCTOSTHUE MEXKIY TUIOCKOCTSIMU;
YMEHHE HCIIO0Ib30BaTh MpPU PEIICHUH 3a]a4 U3ydeHHbIe (aKThI U
TCOPEMBI TNIAHUMCTPUHU, YMEHUC OLICHUBATH Pa3MEPLI 00BEKTOB
OKpY’KaIOIIEero MHUpA;

- YMETh OIEPUPOBATH MOHATUSMH: HAXOIUTh HAHOOJBINUE WU
byHKIMA;  cTpouTh  rpaduKwy|
MHOT'OYWICHOB C MCIIOJIb30BAHUCM allliapata MaTeMaTUYCCKOI'O

HANMCHBIITNEC 3HaA4YCHUA
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- BRIOUPATh TEMAaTUKy U METOJIbI COBMECTHBIX JCHCTBUH
C y4eToM OOMIMX MHTEPECOB M BO3MOXKHOCTEH KaXKJOTrO
ujIeHa KOJJIEKTUBA.

aHaJIM3a; pelaTb IPAKTUKO-OPUEHTHPOBAHHBIE 3aJaud  Ha
HanOO0JIbIINE U HAUMEHBIIINE 3HAYCHHS,

- YMETh BBIOMPATH MOAXOIAIINN U3YYEHHBIA METOJ JUIsl peIIeHus]
3ajgauu, pacro3HaBaTh MaTeMaTHYeCcKue (baxThI 17l
MaTeMaTHYeCKUEe MOJEId B MPHUPOJHBIX M  OOLIECTBEHHBIX|
SIBJICHUSIX

- YMETb ONEpUPOBaTh MOHATHAMU: (DYHKIUS, HENpepbIBHASA
(GyHKIMS, TPOW3BOAHAS,  IEpBOOOpasHasi,  OIpeaeIICHHBIH
MHTErpall.
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2. CTpyKTypa 1 coaepxkanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Bup yueOHol paGoThI Oovem ¢
yacax*

O0bem 00pa3oBaTeIbHONM NPOrPaAaMMBbI 1M CHUIIJIMHBI 282

B T.Y.

OcHoBHOe coaep:kaHue 210

BT. U..

TEOpeTUIECKOe 00yueHne 172

MPAKTHYECKHUE 3aHATUSA 38

IIpodeccuoHaTbHO-OPHUEHTHPOBAHHOE COJIEPKAHME (coaepKanue 48

NMPHUKJIATHOT0 MOIYJIA)

BT. U..

TEOPETHUECKOE 00yUCHUE 26

MPAKTUYECKUE 3aHATHUS 22

IIpome:kyTouHasi aTTecTanus (IK3aMeH) 6+18
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2.2. TemaTu4eCKHH IJIAH M COACPKAHUE TUCHUTLIHHBI

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

HaumeHoBaHue pa3ieioB . Oo0bem dopmupyemblie
OPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYECKUE 3AaHATHS, IPUKJIATHON
U TeM 4acos KOMIIeTeHIIUH
MOAYJIb (IPY HAJTNYMH)
1 2 3 4
OcHoOBHOE co/lep:KaHue
Paznen 1. IloBTopeHme 20
Kypca MATeMaTHKHU
OCHOBHOM HIKOJIbI
Tema 1.1 Coneprxkanue y4eOHOro Marepuana
Hens u 3aJauM | bazoBple 3HaHMS W yMEHMS 110 MaTeéMaTuKe B NPO(ECCHOHATBHOM U B
MaTeMaTUKU IIPM | TIOBCETHEBHOM JESATEIBHOCTH.
OCBOCHHUH CIECUMAIBLHOCTH | KOMOMHHUPOBAHHOE 3aHATHE 2
Tema 1.2 Copneprxanue yueOHOTo MaTepuana
Yucna wu Berumcnenus. | JIefcTBUs HaJ MOJOKHUTEIBHBIMEA U OTPULIATEIEHBIMU YUCIIaMH, OOBIKHOBEHHBIMU H
Bripakenus U | TeCATHYHBIMHU JIPOOSMH. OK-01, OK-02,
peoOpa3oBaHus JeiicTBus co crenensaMu, GopMyJibl COKPAIIEHHOTO YMHOKEHUS. 2 OK-03, OK-04,
KomOuHnpoBaHHoe 3aHsATHE OK-05, OK-06,
Tema 1.3. IIpodeccnoHanbHO-0PHEHTHPOBAHHOE coiepIKaHue (conepxanue OK-07
I'eomeTpus Ha MIIOCKOCTH | MPHUKJIAJAHOT0 MOXYJIA) IIK 1.1, IIK 1.4.
Buael nminockux ¢Guryp v ux miomais.
[TpakTHKO-OpHEHTHPOBAHHBIE 337a4U B Kypce T€OMETPUHU Ha TIOCKOCTH 2
Ilpakmuueckoe 3anamue
Tema 1.4 Copneprxanue yueOHOTo MaTepuana
IIponentHeie BeruucaeHus | [IpocTeie MpoLEeHTHI, pa3Hble CIOCOObI UX BhIYHCICHUS. CI0KHbIE TPOLIECHTHI
Ilpakmuueckoe 3anamue 4
Tema 1.5 Coneprkanue ydeOHOro MaTeprana
VYpaBHenus v HepaBeHCTBa | JIMHEWHBIe, KBaIpaTHbIC, APOOHO-THHEHHbIE YpaBHEHHUS U HEPABEHCTBA
Ilpakmuueckoe 3anamue 2
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Tema 1.6
CucreMpl ypaBHEHMH H

Copepxanne yaeOHOTO MaTepuana

CriocoObl pemieHus: CUCTeM JHMHEWHBIX ypaBHeHHH. [Tonarus: marpuna 2x2 u 3x3,

HEPABCHCTB onpeaenutens Mmarpuipl. Metog I'aycca. CucTeMbl HEIMHEHHBIX ypaBHEHUM. 6
Cucrtembl HEpaBEHCTB
Tema 1.7 Cogneprkanue ydeOHOro MaTepraia
Bxo1HO# KOHTPOJIb Beruucnennss m mpeoOpa3oBaHus. YpaBHEHHMsT M HEpPaBEHCTBA. [eomeTpus Ha
IUIOCKOCTH 2
Paznen 2 Ilpsimble m 14
IUIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Cogepxanue yueOHOro MaTepuana
OcHOBHbIE nouaTus | [lpeanmer crepeomerpun. OCHOBHBIE TOHATUS (TOYKa, MpsiMas, IUIOCKOCTb,
CTEPEOMETPUU. npoctpancTBO). OCHOBHBIE  aKCMOMBI  cTepeomeTpuu.  Ilepecekarommecs, 2
PacnionoskeHne npsMBIX W | mapa/uiebHBIE W CKpeIIMBaroImuecs  npsimble. [Ipu3Hak W CBOKMCTBO
IIJIOCKOCTEN CKpeIIMBarOIUXCs NpAMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI.
Tema 2.2. Coneprkanne y4eOHOro MaTepuana
IlapannensHOCTh HpAMBIX, | [lapannensHble mpsimas U TwiockocTh. Ompenenenue. Ilpusnak. CBoiictBa (C
OpsAMOM M IIJIOCKOCTH, | I0Ka3arenscTBOM). [lapannensabie miockoctu. Onpenenenue. [Ipusnak. CBoiicTBa OK-01, OK-03,
IJIOCKOCTEN (c nokazatenbcTBOM). TeTpadap u ero siaemeHTHl. [lapamnenenurnen u ero OK-04, OK-07
sneMeHThl. CBOMCTBA IPOTUBOIIOJIOKHBIX TpaHel M JuaroHajel mapasuieenumea. 2 1K 1.3, IIK 1.4
IToctpoenue ceuenuii. Pemienne 3amay.
Tema 2.3. Coneprkanne y4eOHOT0 MaTeprana
[lepneHUKyYISIPHOCTD [lepnenaukynspusie npsimbie. [lapannenbHble TpsiMble, NEPHEHAUKYISIPHBIE K
MPSIMBIX, IPSIMOM U miockoctd.  [lpu3Hak  NEpPHEeHAMKYISPHOCTH  OpsIMOM M IJIOCKOCTH.
IJIOCKOCTH, MJIOCKOCTEN HoxazarenbctBo. [lepnenaukynsp v HakiIoHHas. llepneHANKyNIApHbIE MIOCKOCTH.
[Ipu3Hak nepneHANKYISIPHOCTH TI0CKoCcTel. [JokazarenbeTBo.
PaccTosiHus B mpocTpaHcTBe 2
Tema 2.4. Coneprkanne y4eOHOr0o MaTeprana
Teopema 0 Tpex Teopema o Tpex neprneHaukynspax. JlokazarenbCTBO. YTosl MEXKAYy OPSMOW U
NEPIEHIUKYIIApax 2

IIJIOCKOCTBI0. YTOJ MEXAY INIOCKOCTAMHU
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Tema 2.5. IIpodeccnoHanbHO-0OPHMEHTHPOBAHHOE cojiepkaHue (conepxanue
[TapamensHsle, NPHUKJIATHOI0 MOIYJIA)
NEpIEHIUKYIIPHBIE, AkcuoMbl  crepeoMmerpud. lleprneHauKyasspHOCTH NpPSAMOM M IUIOCKOCTH,
CKpELIUBAIOIIMECS NPAMBIE | TApAILICILHOCTh JBYX MPSAMBIX, NIEPIIEHIUKYJIIPHBIX IUIOCKOCTH, 4
NEPIEHIUKYIIIPHOCTD INIOCKOCTEN
Tema 2.6. Cogneprkanue ydeOHOro Marepraia
Pemenue 3anay. [Ipsmeie u | PacnionokeHue mpsMBIX U TUIOCKOCTEW B mpocTpaHcTBe. [lepneHIuKyIsIpHOCTh |
IJIOCKOCTH B | MapaJuyIesIbHOCTh NMPSAMBIX U IIockocTel. CKpeluBatommecs npsiMble
IIPOCTPAHCTBE KonTponbnas padbora 2
Pasznen 3. Koopaunarsl u 12
BEKTOPBI
Tewma 3.1 Coneprxkanue ydeOHOro Marepuana OK-02, OK-03,
JlekapToBBI KOOpAMHATHI B | JlekapTOBBI KOOPAWHATHI B MpocTpaHcTBe. lIpocreiimme 3amaum B KOOpAMHATAX. OK-04, OK-07
npocrpancTse. Paccrosnue | Paccrosinue Mexxay IByMsl TOYKaMU, KOOPAUHATHI CEPEIMHBI OTPE3Ka 2 1K 1.3,
MEXNYy [JBYMS TOYKaMH.
Koopaunatsl  cepenuHsl
OTpe3Ka
Tema 3.2 Coneprkanne y4eOHOro MaTepuana
Bekrops! B mpoctpancTse. | Bekroper B mpoctpancTBe. ClOKEHHE W BBIYMTAHWE BEKTOPOB. YMHOXECHHE
Yronm Mexay BeKTOpamu. | BeKTopa Ha uncio. Kommianapasie BeKTopbl. CKaIsipHOE TPOU3BEIEHNE BEKTOPOB.
Cxansproe mnpousseneHue | PasnokeHne BEKTOpa MO TPeM HEKOMILIaHAPHBIM BekTopam. KoopanHaTel BeKTOpa,
BEKTOPOB CKaJISIPHOE NPOU3BEACHHUE BEKTOPOB B KOOPJAUHATAX, YTOJI MEXYy BEKTOPAMHM, Yrojl 4
MEXy MPSMO U MIJIOCKOCTBIO, YIOJl MEXKY IJIOCKOCTSAMU. Y paBHEHUE TIOCKOCTH.
Tema 3.3 IIpodeccrnonaIbLHO-OPHEHTHPOBAHHOE coaep:kaHue (conepxanue
[IpakTuxo- MPUKJIATHOTO MOYJIs1)
OpUEeHTHPOBaHHbIE 3aJ1auM | KoopanHaTHas MI0CKOCTh. BhruncieHne paccTosHUIM U IIIoMmaaeld Ha TUIOCKOCTH.
Ha KOOpAMHATHOM | KonmuecTBeHHBIE pacyeThl 2
IJIOCKOCTH Ilpakmuueckoe 3anamue
Tema 3.4 Copneprxanue yueOHOro MaTepuaa
Pemenne 3a1a4. | /lekapToBBI KOOPAMHATHI B ITpocTpaHcTBE. BekTopsl B npocTpancTBe. ClloXKeHHE U

KoopauHaTsl 1 BEKTOPHI

BbIUMTAaHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha uucio. KomiuianapHbie BEKTOPBHI.
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CkanipHOE  INpOM3BEACHHE BEKTOpPOB. PasnmolkeHume Bekropa IO  TpeEM

HEKOMIUIaHAapHBIM BekTopaM. lIpocreimue 3amaun B koopauHarax. KoopauHatsl
BEKTOpA, PACCTOSIHUE MEXKIY TOYKAMM, KOOPIAUHATHI CEPEIUHBI OTPE3KA, CKAISIPHOE

IIPOM3BEICHUE BEKTOPOB B KOOpPJAMHATAX, YrOJI MEXIY BEKTOpPaMH, yrojl MEXIY 4

MPSIMOM M IJIOCKOCTBIO, YTOJ MEXAY IIIOCKOCTSIMHU
Pasznen 4. OCHOBBI 32
TPUTOHOMETPHH.
Tpuronomerpnueckue
byHkuun
Tema 4.1 Coneprxkanue ydeOHOro Marepuana
Tpuronomerpuyeckue Pannannas mepa yrna. [IoBopoT TOUkM BOKpYr Hayana KoopauHat. OmpeneneHue
(YHKIMM IPOU3BOJBHOIO | CHHYCA, KOCHHYCA, TAHICHCA M KOTAHIeHCA. 3HAKH CHHYCA, KOCHHYCa, TAHTCHCA U 2
yria, yicna. Panguannas ¥ | KoTaHreHca 1Mo 4eTBepTSIM. 3aBUCHUMOCTh MEXKIY CHHYCOM, KOCUHYCOM, TAHT€HCOM
rpajaycHasi Mepa yria Y KOTAaH[€HCOM OJITHOTO M TOTO K€ yria
Tema 4.2 Coneprkanne y4eOHOro MaTepuana
OcHoBHbIE Tpuronomerpuueckue ToxaecTsa. CUHYC, KOCUHYC, TAHT€HC ¥ KOTAHI'€HC YTJIOB OU OK-01, OK-02,
TPUTOHOMETPUUECKHE - o. Dopmyibl puBEaEHUS 4 OK-03, OK-04,
TOXK/IECTBA. OK-05, OK-06,
®opMyIbl TPUBEAECHUS OK-07
Tema 4.3 Copepxanue yaeOHOTO MaTepuana 11K 1.1, TTK 1.4,
Cunyc, xocuHyc, TaHreHc | Cymma um pasHocTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC
CyMMBI M Pa3HOCTH [IBYX | ABOWHOTO yria. @opMmynsl TOJOBUHHOTO yria. [IpeoOpa3oBaHus CyMMBI
YTJIOB TPUTOHOMETPUUECKUX (YHKIUI B MPOU3BENEHHWE U TPOU3BEICHUS B CYyMMY. 4
Cunyc u KOCUHYC | BrlpakeHre TpUTOHOMETpUYECKMX (YHKIMII Yepe3 TaHTeHC TOJOBUHHOIO
nsornoro yrina. @opmyiel | aprymenTa. [IpeoOpa3oBaHust MPOCTEHIINX TPUTOHOMETPUIECKIX BBIPAKEHHH .
IIOJIOBUHHOTO yIja Ilpakmuueckoe 3anamue
Tema 4.4 Coneprxanue yueOHOro MaTepuaa
OyHkuMM, HX CcBOHMCTBA. | OOJacTh ONMpENeCHUS U MHOXKECTBO 3HAYCHHWH (QyHKIuH. YETHOCTH, HEUETHOCTD,
Crioco0b1 3alaHus | mepruoaUnYHOCTh PyHKIUH. CriocoObl 3a1anust PyHKITUH 2
byHKIMA
Tema 4.5 Coneprkanne y4eOHOr0o MaTeprana
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Tpuronomerpuueckue
¢byHKIMH, UX CBOICTBAa U

OO6nacTp onpefeneHuss ¥ MHOXECTBO 3HAUYEHUH TPUTOHOMETPUYECKUX (YHKLUH.
YETHOCTh, HEUYETHOCTD, IEPUOIMIHOCTD TPUTrOHOMETpUYecknx (yHkuuid. CBoiicTBa

rpaduKu u rpaduku QyHKIMIA y = coS X, y = sin X, y =tg X, y = ctg X.

Tema 4.6 Copepxanue yaeOHOT0O MaTepuana

[IpeobOpazoBanue Cxartue 1 pacTshKeHHe TpapuKOB TPUTOHOMETPUUYECKUX (DYHKIUH.

rpadgukoB IIpeoOpazoBanue rpad)uKOB TPUTOHOMETPUUIECKUX (YHKIIUHA

TPUTOHOMETPUICCKUX IlIpakmuueckoe 3anamue

byHKIUH

Tema 4.7 IIpodeccrnonaibHO-OPUEHTHPOBAHHOE coaepxaHue (comep:xanue
Onucanue NPHUKJIATHOT0 MOXYJIA)

IIPOU3BOACTBEHHBIX Hcnonp3oBaHne CBOWCTB TPUTOHOMETPUYECKHX (QYHKIUH B TPOQecCHOHATBHBIX

IIPOLIECCOB € MOMOIIBIO
rpadukoB pyHKUIMH

3agadax
Hpaxmutwcxoe 3aHAmue

Tema 4.8 Cogepxanue yueOHOro MaTepuana

OO6patHble OO6patHble Tpuronomerpuyeckue GpyHkuuu. Mx cBoiicTBa u rpaguku
TPUTOHOMETPHUUYECKHE

byHKIMH

Tema 4.9 Coneprkanue y4eOHOro MaTepuana

Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a.

YpaBHCHHA U HCPABCHCTBA

Pemienue TPUTOHOMCTPUICCKUX ypaBHeHI/Iﬁ OCHOBHBIX THIIOB: HpOCTGfIH.IPIC
TPUTOHOMCTPHUYCCKUEC YPABHCHUS, CBOAAINHNECA K KBaApPAaTHBIM, pPCIIaCMbIC
Pa3JI0KCHUCM Ha MHOXUTCIIN, OAHOPOAHELIC.

HpOCTCﬁIHHC TPUTOHOMCTPUYICCKNEC HCPABCHCTBA

Tema 4.10 Coneprkanue y4eOHOT0 MaTeprana

Cucremsl CucTemsbl IPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUI

TPUTOHOMETPUYECKHX

ypaBHEHUH

Tema 4.11 Cogepxanne yaeOHOTO MaTepuana

Pemrenne 3ama4. ocHoBel | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUMN. Pemenne
TPUTOHOMETPHUH. TPUTOHOMETPUYECKUX YPABHCHMM M HEPABEHCTB B TOM YHCJE C MCIOJIb30BAaHUEM
Tpuronomerpuueckue CBOMCTB (DyHKITHIA.
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byHKIIUU

Paspean S. 4
KomiuiekcHble yuciia
Tema 5.1 Coneprkanue ydeOHOro MaTepuraia
KowmriekcHsie yncna [Tonstue komruiekcHoro yucina. ComnpsiKeHHbIE KOMIUIEKCHBIE YHCla, MOIYJIb U
apryMeHT KOMIUIeKCHOro uucina. @opma 3amucu  KOMIUIEKCHOTO — 4ucia 2
(reomeTpuyeckasi, TPUTOHOMETpHUYECKas, anreOpamueckas). ApuPMETHICCKHEC
JIEHCTBUSI C KOMIUIEKCHBIMH YHCTIaMU
Tema 5.2 Coneprkanue y4eOHOro Marepuana
[Ipumenenue BreimonHenne  pacyeToB € MOMOUIBIO  KOMIUIEKCHBIX — yucenl.  [Ipumepsl
KOMIUIEKCHBIX YHCE MCIOJIb30BaHUsI KOMIUIEKCHBIX YUCEl 2
Paznen 6. IlpousBoaHas 28
byHxkuum, ee
NpUMeHeHHne
Tewma 6.1 Coneprkanne y4eOHOro MaTepuana
TToustue IPOU3BOAHOMU. | OmpeielicHre YMCIIOBOM TOCIIEA0BATEIFHOCTH M CIIOCOOBI ee 3amaHus. CBoicTBa
@opMysnsl M NpaBWIIA | YHCIOBBIX TOCieqoBaTenbHOCTEH. OrmpenerneHue Ipenena MOoCiIeI0BaTeIbHOCTH.
muddepeHpoBaHus Breruncnenne  mpenmenoB — mocnepoBarenbHocTed.  [lpemen  pynkumm  Ha 2
o6eckoneunoctu. [lpenen pynkuuu B Touke. [Ipupamienue aprymenta. [Ipupamienue
byHkMu. 3ama4yd, TPUBOIAININE K TMOHATHIO MNPOM3BOAHON. OrmpeneneHue OK-01, OK-02,
MPOU3BOJHOMN. AJITOPUTM OTBICKAHUS TIPOU3BOJIHON OK-03, OK-04,
OK-05, OK-06,
Tema 6.2 Coneprkanue yaeOHOTO MaTepuasa OK-07
[IpounsBoaHEbIE cyMMEl, | ®opmynsl iuddepenumporanusd. [Ipasuna nuddepenunpoanus 2 K 1.1
pasHocTH  npousBeneHus, | Ilpakmuueckoe 3ansamue .’
YacTHOTO
Tema 6.3 Copneprxanue yueOHOro MaTepuaa
[IpouzBoaHbIE Omnpenenenue cnoxxkHoit Gpynkuuu. [Ipon3BogHass TPUTOHOMETPUUYECKUX (YHKITUH.
TPUTOHOMETPUUYECKUX [IpousBoaHas CloOXHOW QYHKINUN
¢Qynkupii.  IlponsBoanas | KoMOMHMPOBaHHOE 3aHATHE 2
CIIOKHOHM (YHKIIUH
Tema 6.4 Coneprkanne y4eOHOr0o MaTeprana
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IlonsaTne 0
HENPEPHIBHOCTH (PYHKIUH.
Meron uHTEpBAIOB

[lonarue HenpepriBHON QyHKIMN. CBolcTBa HeNpepblBHOW (yHKIMH. CBA3b
MEXy HETIPEPHIBHOCTHIO U AP PEepeHIIMPYEMOCTHIO (PYHKIIUH B TOUKE. AJITOPUTM
pelIeHns HepaBEHCTB METOIOM UHTEPBAJIOB

Tema 6.5 Coneprkanue ydeOHOro Marepraa

I'eomeTpuueckuit u | eomMeTpudeckuil CMBICT TMPOU3BOAHOM (YHKIMH — YIJIOBOH KOX(PQHUIMEHT

buznveckuit CMBICII | KacaTeIbHON K Tpaduky (yHKIMU B TOYKE. YpaBHEHHE KacaTelbHOH K rpaduky

MIPOU3BOIHOM GyHKIIMH. AJTOPUTM COCTaBJICHHSI YPAaBHEHHUS KacaTeNbHOW K TpaduKy (QyHKIIHH
y=f(x)

Tema 6.6 Copepxanue yueOHOro MaTepuala

Ouznyeckuit cMbIcH | Ou3nyeckuii (MeXaHWYeCKUil) CMBICT MPOU3BOJHOM — MIHOBEHHAsh CKOPOCTh B

MIPOU3BOTHOM B | MOMEHT BpeMeHH t: v =S’ (t)

npodecCHOHATbHBIX Ilpakmuueckoe 3anamue

3aadax

Tema 6.7 Coneprxkanue y4eOHOro Marepuana

MOHOTOHHOCTb  (DYHKITUH.
Touknu sxcTpemyma

Bo3pacranue u yObIBaHME (QYHKLMH, COOTBETCTBHE BO3pACTaHHUsA U YOBIBaHUS
¢GyHKIMM 3HaKy nOpou3BOoAHOM. IloHsATHME MPOM3BOAHON BBHICIIETO MOPSAIKA,
COOTBETCTBUE 3HAKa BTOPOM MPOU3BOAHOM BBIMYKIOCTH (BOTHYTOCTH) (DYHKLMHU Ha
oTpes3ke. 3a7auyd Ha MAaKCUMyM M MHUHUMYM. [loHsATHE acMMOTOTHI, CHOCOOBI HUX
onpezeneHus. AJITOPUTM HCCIIEIOBaHUS (PYHKIMM U IOCTPOEHHUS ee rpaduka c
MOMOIIbIO TPOU3BOAHOMN. J[poOHO-THHEHHAS PyHKLIMS

Tewma 6.8
UccnenoBanune QyHKIHA 1
MOCTpOCHHE TpaUKOB

Coneprkanne y4eOHOro MaTepuana

Hccnenoanue pyHKIIMA HA MOHOTOHHOCTb U IOCTPOEHUE TpadrKOB.

Tema 6.9 HaubGonbuiee u

Copepxanue yaeOHOT0O MaTepuana

HauMeEHblIee 3Ha4yeHus | Haxoxxnenne HamOONBIIET0 W HAWUMEHBIIETO 3HAYCHWH (YHKIHMA, MOCTPOCHHE
byHKIIT rpauKOoB MHOTOWJIEHOB C UCIIOJIb30BAHUEM amliapaTa MaTeMaTHUYeCcKOro aHajan3a
Tema 6.10 IIpodeccrnonaibHO-OPHEHTHPOBAHHOE coJep:RaHue (conpep:xanue
Haxoxnenue NMPHUKJIATHOTO0 MOIYJIf)

OITUMAJIbHOI'O peE3yJibTaTa
C IIOMOILBIO NPOU3BOIHOMN
B IIPAKTUYECKUX 3a7a4ax

Haumensbiniee u Haubosbinee 3HadeHne pyHKIUN
Ilpakmuueckoe 3anamue
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Tema 6.11 Copepxanne yaeOHOTO MaTepuana
Pemenue 3a1a4. | ®opmynsl u npaswia auddepenunpoBanus. VcenenoBanue GyHKIHA € TTOMOIIBIO
[TpousBoanas GpyHKIUH, €€ | mpou3BoaHON. Hanbombiiee 1 HANMEHbIIICE 3HAYCHHS (PYHKIIUH 4
IIPUMEHEHNE
Pasznea 7. 40
MHOrorpaHHMKN M TeJia
BpallleHus
Tema 7.1 Coneprxkanue y4eOHOro Marepuana
Bepumunbl, pebpa, rpanu | [Tonstre MHOrorpaHHuka. Ero sjeMeHThI: BepuIMHBI, pebOpa, rpanu. JluaroHais.
MHOTOTpaHHUKA Ceuenue. Boinykiible 1 HEBBITYKJIbIE MHOTOI'PaHHUKH
KomOunmnpoBanHoe 3aHsaTue 2
Tema 7.2 Copneprxanue yueOHOro MaTepuaia
[Ipusma, ee | [lonsitue npusmbl. Ee ocHoBanus u O0okoBble Tpanu. Beicora mpusmsl. [Ipsmas u
COCTaBJIAIONINE, CEYCHME. | HaKJIOHHas npusMa. [IpaBunbHas npusma. Ee ceuenue
Ilpsmas wu npasuibHas | KoMOMHHPOBAHHOE 3aHSITHE 2
TIPU3MBI OK-01, OK-02,
Tema 7.3 Coneprxanue yueOHOro MaTepuaia OK-03, OK-04,
[Tapannenenunen, Ky0. | [Tapanienenumesa, CBOMCTBA MPSIMOYTOJBHOTO Mapaiiesnenuneaa, kyo. CedeHue OK-05, OK-06,
CeueHnne KyOa, | kyba, mapayiesienumnena OK-07
napajuleJIenunea KomM6unmnpoBanHoe 3aHsTue 2 IIK 1.3,
Tema 7.4 Coneprkanue y4eOHOro MaTepuana
[Inpamupa, ee | [lmpamnna wm ee omemeHThl. CeueHue nupamuzasl. IlpaBunbHas nupamuaa.
COCTaBJIAIONINE, CEYEHHE. | Y CcedeHHas MUpamMuaa
lpaBunbHas  MUPaMUZA. | KoMOGUHHPOBAHHOE 3aHSTHE 2
VYcedeHHas nupaMua
Tema 7.5 Coneprxanue yueOHOro MaTepuaa
bokoBas u nosiHas | [Tnomans 60k0BOM M MOTHON MOBEPXHOCTH MPU3MBI, THPAMUIbI
MTOBEPXHOCTh npu3Mel, | KoMOMHUpOBaHHOE 3aHsTHE 2
UPaMUbI
Tema 7.6 Cogepxanne yaeOHOTO MaTepuana

Cummerpuss B KyOe,

CuMMeTpusi OTHOCHTEIBHO TOYKH, NpAMOH, miockocTH. Cummerpust B KyoOe,
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napajuleenunese,
IIpu3Me, MUpaMuIe

napajuleenunese, NpusmMe, MMpaMuIe.
Ilpakmuueckoe 3anamue

Tema 7.7
[Ipumepsl cummeTpuii B
npodeccuu

IIpodeccnonaibHO-OpHEeHTHPOBAHHOE coJep:kaHue (conep:xanue
MPUKJIATHOTO MOYJIf)

CumMmeTpus B IpUPOJIE, ApXUTEKTYpE, TEXHUKE, B OBITY

Tema 7.8 Cogepxanue yaeOHOT0O MaTepuana

HpaBI/IJIBHBIe ITonsarue IMPpaBHUJIBHOI'O MHOTOT'paHHHKaA. CaolicTBa IMpaBHUJIbHBIX MHOTOTPAaHHHUKOB
MHOTOTpaHHUKH, ux | Ilpakmuueckoe 3anamue

CBOMCTBA

Tema 7.9 Copneprxanue yueOHOro MaTepuaia

Hununnp, ero | Hununap u ero anementsl. CedeHne LuMHApa (MapajuiebHOe OCHOBAHHUIO M OCH).
cocrapistonie. Cedenue | Pa3BepTka HuIMHApa

LHWINHApA

Tema 7.10 IIpodeccrnona/IbHO-OPHEHTHPOBAHHOE coJepKaHue (conep:xanue
Konyc, €ro | NPUKJIAIHOTO MOY.JIs1)

cocrasitronnie. CedeHue

Konyc u ero nsnementsl. CeueHue KoOHyca (MapajljieIbHOE OCHOBaHHUIO U

KOHYCa npoxoJsliee yepe3 BeplInHy), KOHn4eckue ceueHus. PazpepTka koHyca
IlIpakmuueckoe 3anamue

Tema 7.11 Coneprxanue yueOHOro MaTepuaia

VY ceueHHbIi KOHYC. | ¥YceueHHbI koHYC. Ero obpa3sytomast u Beicota. CedeHne yceueHHOro KOHyca

Ceuenne yceueHHOro | KoMOMHUpOBAaHHOE 3aHATHE

KOHYCa

Tema 7.12 Coneprkanue y4eOHOT0 MaTeprana

Hlap u cepa, ux ceueHus

Hlap u cdepa. Bzaumnoe pacrnonoxenue chepbl u 1uiockoctu. CedeHue 1apa,
cepsl

Tema 7.13

Ilonsartue 06 o0beMe Tena.
OrHolleHHe 00BEMOB
MOIOOHBIX TE

Copepxanue yaeOHOT0O MaTepuana

[Tonsitue 06 oOwveme Tena. OO6beM Kyba W MPSIMOYTOJIBHOTO TapajuieienuIe/a.
O6beM mpusMbl u  1uUIUHApPA. OTHOIIEHHWE OO0BEMOB  TOJOOHBIX  TEIl.
['eomeTpuyeckuii CMBICH ONpeAeIUTeNs 3-T0 MOpsIIKa

Tema 7.14

Copepxanne yaeOHOTO MaTepuana
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O0beMBl ®  IUIOLIAOHU

IIOBEPXHOCTEH TeN

O6wembl upamu bl U KoHyca. O0bem mapa. [1nomany moBepxHoCcTel Ten

KomOunupoBanHoe 3anstue

Tema 7.15 Coneprkanue ydeOHOro MaTepraia
Kom6unanuu KomOuHanmuy reoMeTpuuecKux Tes
MHOTOTPaHHUKOB W Tel | IIpakmuueckoe 3anamue 2
BpalICHUs
Tema 7.16 Copepxanue yaeOHOT0O MaTepuana
I'eomeTpuueckue Hcnonp3oBanre KOMOWHAIIM MHOTOTPAHHUKOB W T BpAIICHUS B IPAKTHUKO-
KOMOHMHAIINY Ha IPAKTHKE | OPHEHTHPOBAHHBIX 3aauax
Ilpakmuueckoe 3anamue 4
Tema 7.17 Cogepxanue yueOHOro MaTepuana
Pewenue 3a1a4. | OOBEMBI U TUIOIIA AU TOBEPXHOCTH MHOTOI'PAaHHUKOB U TEJI BPALLECHUS
Muororpanauku u  Tena | KonrpoisHas paboTa 2
BpallleHUs
Paznen 8. 18
IlepBooGpa3nasn
by, ¢ OK-01, OK-02,
NpUMeHeHHe OK-03, OK-04,
Tema 8.1 Copepxanue yaueOHOTO MaTepuana OK-05. OK-06
IlepBooOpa3Has (yHKIUH. | 3amaua 0 BOCCTAHOBJICHWH 3aKOHA JIBM)KCHHUS IO HM3BECTHOM ckopocTu. [loHsTre 012_07 '
[TpaBuna HaXOXJEeHUd | uHTerpupoBanus. O3HAKOMIIEHHE C TIOHATHEM HMHTErpaja W MepBooOpa3sHOM aJis 11K 1.4
epBOOOPaA3HBIX ¢byukun y=f(x). Pemenue 3amau Ha CBA3b MEPBOOOpPA3HON M €€ MPOU3BOJIHOM, )
BBIUKCJICHHE TMepBOOOpa3Hoi nans maHHOM QyHkumu. Tabnwma dQopmyn st
HAXO0XJICHUS MepBo0OpasHbIX. M3ydeHne npaBuiia BEIYUCICHUS IEPBOOOpa3HOH 2
Tema 8.2 Coneprxanue yueOHOro MaTepuaa
[Inomans KpuUBOIMHEWHOM | 3amaun, TMPUBOAANINE K TOHSATHIO ONPEACICHHOTO HWHTErpajla — O BBIYUCICHUH
Tpalenuu. @opmyiia | TUIOIAAX KPUBOJMHEWHOW Tpamenud, O TIepeMemieHnn Todku. [loHsTne
Hrrotona — Jleiibauia ONpeAeEHHOIO0  MHTErpara. ['eomeTrpuyeckuii ©  (QUINYECKH  CMBICIH
onpeneneHHoro uaTerpaita. opmyna Herotona— JleiiOuuia 4

Tema 8.3

Coneprxanue yueOHOTO MaTepuraa
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Heonpenenennsiit u

IIoHATHE HEOIIPEAEIIEHHOIO NHTErpalla

OlpezeIeHHbIA nHTErpasbl | KoMOMHUpPOBAaHHOE 3aHSTHE 2
Tema 8.4 Coneprkanue ydeOHOro Marepraia
[TonsTue 00 | 'eoMeTpUYECKHU#T CMBICI ONPEAETICHHOI0 HHTErpaia
orpeJesieHHOM HHTerpane | KomOuHupoBaHHOE 3aHsTHE 2
KaK IJI0ILAU
KPHUBOJIMHEWHOH Tpanenun
Tema 8.5 IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
OnpeneneHHblil MHTErpall | MPUKJIATHOTO MOTYJIsI)
B KHU3HU I'eomerpuueckuil cMbica omnpeaesneHHoro uHrerpana. QPopmyna HerootoHa -
JleliOHMLIA.
Pemenue 3ama4 Ha mpuMEHEHUE WHTErpaa Jjisl BHIYUCICHUS (U3MUECKUX BETHUYUH
U IUIOIIANEH 6
Ilpakmuueckoe 3anamue
Tewma 8.6 Coneprkanue y4eOHOro MaTepuana
Pemenne 3ana4. | [lepBooGpasnas pynkuuu. [IpaBuia HaxoxaeHus neppoodpasHbix. Ee npumenenue
ITepsoobpasnas (ynkumu, | KontponsHas pabora 2
€€ IPUMEHEHUE
Paznen 9. 12
Crenenu " KOPHH.
Crenennasi pyHKkums
Tema 9.1 Coneprkanne y4eOHOT0 MaTeprana
Crenennas QyHKuus, ee | [TousTue KOpHSI N-OM CTENEHH U3 JAEUCTBUTENBHOTO uuciia. OyHKIUU y = VX wux
CBOHCTBA cBoiicTBa u rpaduku. CBolicTBa KOPHS N-Oi CTENEHU OK-01, OK-02,
KoMOunmpoBanHoe 3aHstTue 4 OK-03, OK-04,
Tema 9.2 Copeprkanue yueOHOTro MaTepuaa OK-05, OK-07
IIpeoOpasoBanue [Tpeobpa3zoBanre UppaMOHATIBLHBIX BhIPAKEHUH
BBIPOKECHHUIN C KOPHSMH N- 2

OU CTEIeHU

Tema 9.3

CBoiicTBa CTEIEHU C

Coneprkanue yueOHOTO MaTepuaa

[lonarue cremeHu ¢ MOOBIM pallMOHATIBHBIM TNOKa3areneM. CTeneHHble (yHKINH,
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paloOHaIbHBIM U | UX CBOWCTBA U TpapuKu
JIEUCTBUTEIILHBIM KomOunupoBanHoe 3anstue 2
II0Ka3aTeIsIMU
Tema 9.4 Cogneprkanue ydeOHOro MaTepraia
Pewenne PaBHOCHJIBHOCTD HppalMOHAIBHBIX YPaBHEHHM M HEPABEHCTB. MeToabl uX
HMPPALMOHATIBHBIX peuieHus. Permenne uppauroHaabHbIX YPaBHEHUI U HEPABEHCTB
YPaBHEHUH U HEPABEHCTB | KOMOMHHPOBAHHOE 3aHSTHE 2
Tema 9.5 Coneprxkanue yaeOHOro MaTepuana
Crenenu u KopHH. | OnpeneneHue creneHHol (QyHkuuu. Vcnosb3oBaHue €€ CBOWCTB INPU PELICHUH
Crenennas GyHKIUSA YpaBHEHUI U HEPABEHCTB. 2
Ilpakmuueckoe 3anamue
Paznen 10. 12
IlokazaTenbHast
byHkuus
Tewma 10.1 Coneprkanue y4eOHOro MaTepuana
IToxazarenpnas QyHknus, | CTeneHb ¢ OPOM3BOJIBHBIM  JCHCTBUTEIBHBIM MOKasareneMm. OnpenencHue
€€ CBOMCTBa nokaszateiabHON (yHKIMH, ee CBOICTBa M rpauK. 3HAKOMCTBO C NPUMEHEHUEM
nokaszareiabHON (yHKuMU. PernieHne mokasaTelabHBIX YpaBHEHUH (DYHKIIMOHAJIBHO-
rpau4ecKuM METO/I0M 2
Tema 10.2 ConepxaHue yaeOHOT0O MaTepuaa OK-01, OK-02,
Pemenne mnoxasarenbHbIX | PemieHne moOKa3aTeNbHBIX YPaBHCHWH METOJIOM YpPaBHHBAHHS —ITOKa3aTeNeH, OK-03, OK-04,
YPaBHEHHMH U HEPABEHCTB | METOJIOM BBENICHHSI HOBOHM TMEPEMEHHOW, (DYHKIIMOHAIBEHO-TPAQUIECKAM METOIIOM. OK-05, OK-07
Pemenue nokasarenpbHbIX HEPABEHCTB 4
Tema 10.3 Coneprxanue yueOHOro MaTepuaa
Cucrembl TOKa3aTeNnbHBIX | PemeHne cucreM mokasaresibHbIX ypaBHEHHN
YpaBHEHUI KomMmOuHMpoBaHHOE 3aHSTHE 2
Tema 10.4 Coneprkanue yaeOHOTO MaTepuasa
Pemenne 3a1a4. | PemieHne mOKa3aTeNbHBIX YpaBHEHUM METOAOM YPAaBHUBAHMS IIOKA3aTelew U
[TokazarenpHas PyHKIIHS METOJIOM BBEJEHHUSI HOBOM NIEPEMEHHON. PenieHne nokasaTenbHbIX HEPABEHCTB
KoHTponbHas paboTa 4
Pa3znen 11. Jlorapugmsl. 22 OK-01, OK-02,
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Jlorapudmuueckasn

byHkuus

Tema 11.1 Copepxanue yaeOHOTO MaTepuaa

Jlorapupm yucina. | Jlorapudwm uncna. JlecaTHUHBINA U HATypaIbHBIN JIOTapU (MBI, YHCIIO €
JlecATnaHbIN 1 | KoMOHHMpOBaHHOE 3aHATHE

HaTypaJbHBIN Jorapudmsl,
YHCIIO €

Tema 11.2
CpoiictBa  morapu(moB.

Coneprxkanue y4eOHOro Marepuana

Cgoiicta norapudmo. Onepanus orapuMupoBaHHsL.

Omnepanus KombOunnpoBanHoe 3aHsaTHE
norapuMUpOBaHUS

Tema 11.3 Copepxanue yueOHOro MaTepuana
Jlorapudmuueckas Jlorapudmuueckas GyHKIUS U ee CBONCTBA

¢byHKIUS, ee CBOMCTBA

KombOunupoBanHoe 3anstue

Tema 11.4

Pemenne
JTorapu(pMUIECKUX
YpaBHEHUH U HEPABEHCTB

Coneprkanue y4eOHOro MaTepuana

[lonsTne norapupmuueckoro ypaBHeHus. Omnepauus MnoTeHUUpoBaHUs. Tpu
OCHOBHBIX MeETOJla pelIeHusl JorapuMHUUecKux ypaBHEHHI: (YHKIIMOHAIbHO-
rpaduueckuif, MeToJ MNOTEHLUHUPOBAHUS, METOJ| BBEIEHUS HOBOW IEPEMEHHOM.
Jlorapudmuueckue HepaBEeHCTBA

Ilpakmuueckoe 3anamue

Tema 11.5 Coneprxanue yueOHOro MaTepuaia

Cucremsl ANTOPUTM pELIeHUs CUCTEMBbl ypaBHEHHH. PaBHOCHMIBHOCTH JOrapupMHUUYECKHX
Jorapu(PpMUUECKUX ypaBHEHU U HEPABEHCTB

YpaBHEHUI KomMmOuHMpoBaHHOE 3aHSTHE

Tema 11.6 IIpodeccrnonaibHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:xanue

Jlorapudmsl B mpupoae u
TEXHHUKE

NMPHUKJIATHOT0 MOTYJIA)

[Ipumenenne norapudpma. Jlorapudmuueckas coupans B npupone. Ee
MaTeMaTUYECKUE CBOWCTBA
Ilpakmuueckoe 3anamue

Tema 11.7
Pemrenue 3ajad.

Copneprkanue yueOHOTO MaTepuaa

Jlorapudpmuueckass ~ ¢pynkmusa.  Pemenume — mpocTtedmux  orapuMHUYECKHUX

OK-03, OK-04,
OK-05, OK-07
IIK 1.1
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Jlorapugmel. yYpaBHEHUH 2
Jlorapudmuueckas
byHKIUS
Paszgen 12. 12
MHoxecTBa. JJIEeMEHTbI
Teopuu rpagos
Tema 12.1 Cogepxanue yaeOHOT0O MaTepuana
MHoxecTBa [Tonsarue muoxectsa. [TogmHoxkecTBO. Onepaliuu ¢ MHOKECTBaMHU
KOMOMHMPOBaHHOE 3aHATHE 2
Tema 12.2 IIpodeccnonabHO-OPUEHTUPOBAHHOE coJepKaHue (comep:xanue OK-01. OK-02
Omnepanuu ¢ MHOXKECTBAMU | MPHUKJIATHOTO MOTYJIsI) OK-03: OK-0 4:
IO]nepauHH C MHOXecTBaMH. Pelienre NpuKiaIHbIX 3a1a4 . OK-05, OK-07
Ipakmuueckoe 3anamue 1K 1.1
Tema 12.3 Coneprxkanue y4eOHOro Marepuana
I'pads [Tonsitue rpaca. Csi3HbIA rpad, JepeBo, IUKI Ipad Ha INIOCKOCTH
Ilpakmuueckan paboma 4
Tema 12.4 Coneprxanue yueOHOro MaTepuasa
Permenne 3a1a4. | Omepannu ¢  MHOXecTBamu. ONHMCaHWE pEATBHBIX CHTYallMd C IOMOIIBIO
MmuosxectBa, I'padbl U ux | MmHOKecTB. [IprMeHeHMe rpadOB K PEHICHHIO 33124
MIpUMEHEHNE KonTponbnas pabora 2
Pazgen 13. DuemeHTHI 14
KOMOUHATOPHKH,
CTATUCTUKH M TeOPHH OK-01, OK-02,
BEPOSITHOCTEI OK-03, OK-04,
Tewma 13.1 Coneprkanne y4eOHOT0 MaTeprana OK-05, OK-07
OcHoBHBIE noHATHs | [lepecTaHOBKH, pa3MelIeHHs], COUETaHUSI. IIK 1.1
KOMOMHAaTOPUKHU 2
Tema 13.2 Cogepxanne yaeOHOTO MaTepuana
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CoOpiTHe, BEPOSTHOCTD

coObrtuss. CliokeHue o

YMHOKEHHE BEPOATHOCTEN

CoBMecTHBIE W HECOBMECTHBIE COOBITHSA. TeopeMbl O BEPOSTHOCTH CYMMBI
COOBITHI. YCI0BHAs BEPOSTHOCTh. 3aBUCUMBIE U HE3aBUCHMBbIE COOBITHS. TeopeMbl
0 BEPOSITHOCTHU MPOU3BEAEHUS COOBITUI.

2

Tema 13.3 IIpodeccnonabHO-OPHEHTUPOBAHHOE coJepkaHue (copep:xxaHue
BeposiTHOCTB B | IPHUKJIAJTHOTO MO/YJIf1)
po¢ecCHOHATIBHBIX OTHOCHUTENbHAS YacTOTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTUCTHYECKOE
3a1auax omnpezeneHue BepossTHocTU. O1ieHKa BEPOSITHOCTU COOBITUS

Ilpakmuueckoe 3anamue 2
Tema 13.4 Cogepxanue yueOHOT0 MaTepuana
Juckpernas  ciaydaiiHasg | Bunel cioydaiiHeix BenuuuH. OmnpeaeneHue AWCKPETHOM CIydailHOW BEJMYHMHBI.
BEJIMYUHA, 3aKOH €€ | 3aKOH pachpelelieHus JUCKPeTHOW ciydailHOoil BenuuuHbl. Ee uucinoBble
pacripeieieHus XapaKTEePUCTUKU 2
Tema 13.5 Coneprkanue y4eOHOro Marepuana
3agaun  MmaremaTtndeckod | Bapuanmonueiii psa.  [lomuron wactor W rucrorpamma. CTaTHCTHYECKHE
CTaTUCTUKH XapaKTepUCTHKU psiJia HaOII0JaeMbIX JTaHHBIX

KomOuHmpoBaHHoe 3aHsATHE

2

Tema 13.6 IIpodeccrnonaIbLHO-OPHEHTHPOBAHHOE coJep:KaHue (conepxanue
CocraBieHue TaOIuI U | MPUKJIATHOTO MOXYJIs)
yarpamMm Ha IpaKTHKe [lepBuuHas 06paboTka CTaTUCTUYECKUX AaHHBIX. ['paduueckoe ux mpescTaBieHUE.

HaxoxneHue cpeqHuX XapakKTepUCTHK, HAOTI0AaeMbIX JaHHBIX

Ilpakmuueckoe 3anamue 2
Tema 13.7 Coneprxanue yueOHOro MaTepuaa
Pemenue 3aJa4. | DneMeHThl KOoMOMHAaTOpUKU. CoOOBITHE, BEPOSATHOCTH COOBITHS. CloXeHue Hu
DneMeHThI YMHOKEHHE BEPOSATHOCTEN
KOMOMHATOPHKH, KonTponbhas pabota 2
CTAaTUCTMKM M  TEOpHUHU
BEPOATHOCTEMN
Pasznen 14. YpaBHenus un 18 OK-01, OK-02,
HepaBeHCTBa OK-03, OK-04,
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Tema 14.1 Copneprxanue yueOHOro MaTepuaa OK-05, OK-06,
PaBHOCHIIBHOCTB PaBHOCMIBHOCTE ypaBHEHUII M HepaBeHCTB. OmnpezneneHusi. OCHOBHBIE TEOPEMBI OK-07
YPaBHEHMH M HEPAaBEHCTB. | PABHOCHJIBHBIX MEPEX0Jax B YpaBHEHUSIX M HepaBeHCTBaX. OOImuMe METOAbI IIK 1.1
OOG1ye METOAbI PEIIEHNsT | pelieHus YpaBHEHHIA: Mepexo]] OT paBeHCTBa (YHKIMI K PAaBEHCTBY apryMEHTOB 4
JUIE MOHOTOHHBIX (YHKLHH, METOJ pa3ioKEeHUs HAa MHOXHTEIH, METO]| BBEACHUS
HOBOU MEpEeMEHHOM
Tewma 14.2 Cogepxanue yaeOHOT0O MaTepuana
I'padpmuaeckuii meTon | O0mue MeTopl pelIeHus] HEPaBEHCTB: MEPEX0 ] OT CPAaBHEHUS 3HAUCHHUH (HYHKIUI
pelieHus YPaBHEHMH, | K CpPaBHEHUIO 3HAYCHWH apryMEHTOB [UII MOHOTOHHBIX (YHKIHHA, METOA
HEPABCHCTB MHTEPBAJIOB, (YHKIHOHATIBHO-Tpaduueckuii Mmetoa. I'paduyeckuii meton pemeHus
YPaBHEHHUI U HEPABEHCTB 2
Tema 14.3 Cogepxanue yueOHOTo MaTepuana
VYpaBHenus U HepaBeHCTBA | Onpenenenue Moayns. Packpeitue Monyns mo ompenenenuto. [Ipocreiimiue
C MOJyJIEM YpaBHEHHUS U HEpaBEHCTBA ¢ MoayneM. [IpumeHeHne paBHOCWIIBHBIX MEPEXOJI0B B
OTIpe/IeNIEHHBIX TUIAaX YPaBHEHUI 1 HEPABEHCTB C MOAYJIEM 2
Tewma 14.4 Coneprxkanue yaeOHOTo MaTepuana
VYpaBHEHHs M HEPABEHCTBA | 3HAKOMCTBO ¢ mapamerpoM. [Ipocrelinme ypaBHEeHHS U HEPABEHCTBA C TApaMETPOM
C mapameTpaMu KomOuHmnpoBaHHoe 3aHsATHE 2
Tema 14.5 IIpodeccnonaIbHO-OPHEHTHUPOBAHHOE coJep:KaHue (conepxanue
CocraBiieHHE M pELICHHE | MPUKJIATHOTO MOIYJIs1)
npodecCHOHANBHBIX 33/1au | PereHue TEKCTOBBIX 3a1a4 MPO()ECCHOHATBHOTO COICPIKAHUS
C OMOIIBIO YPAaBHEHHUI Ilpakmuueckue 3anamus 6
Tema 14.6 Coneprkanne y4eOHOT0 MaTeprana
Pemenue 3aga4. | OOmMe MeTo/bl pelieHus ypaBHEHHH. YpaBHEHUS M HEpaBEHCTBA C MOJYJEM H C
VYpaBHEHMS U HEPABEHCTBA | MapaMeTpamMu
Ilpakmuueckoe 3anamue 2
IIpomexyTouynas arrecranus (JK3amMeH) 6+18
Bcero: ‘ 282
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3. YcioBus peaju3anuu nporpaMMbl 0011€00pa3oBaTeIbHON JUCIHUILTHHbBI

3.1. lns peanu3anuy MPOrpaMMbl JUCIUILUIMHBI J0JLKHBI ObITH NPEIyCMOTPEHbI
cjleayionue crennajbHble MOMelleHusl:

Peanumzamuss nporpaMMbl TUCHUIUIMHBI TpeOyeT HaIW4Yus yd4eOHOro KaOwHeTa
MaTEeMaTHKH.

O6opynoBanue y4eOHOTO KaOWHETA:

- IOCaJI0YHBIC MECTA 110 KOJMYECTBY 00yUarOIIUXCS;

- pabouee MeCTO MPeroIaBaTelIs;

- KOMIUIEKT Y4eOHO-HATJISTHBIX TIOCOOUIA;

- KOMIUICKT JICKTPOHHBIX BUICOMATEPHATIOB;

- 3aJIaHUSA U1 KOHTPOJIBHBIX PadoT;

- Tpo(ecCHOHATEHO OPHEHTUPOBAHHBIC 3a/IaHNS;

- MaTepHUaITbl YK3aMeHa.

TexHuueckue cpencTra O0yICHUS:

- IEPCOHATBHBIN KOMITHIOTED C JIMIIEH3MOHHBIM MTPOTPaMMHBIM 00€CTICUeHUEM;

- IPOEKTOP C HIKPAHOM.

3.2. UndopMaunoHHoe od0ecneyeHue 00yueHust
1. OcHOBHBIE TTI€UAaTHRIE U3aHUS

1. Maremaruka: y4ueOHuk/ bammakoB M.U.- 2-¢ m3a., crep. - M: KHOPVYC,
2019. (Cpenanee mpodeccuoHalIbHOE 00pa30BaHME)

2. Marematuka: anrebpa W Hayaja MaTeMaTHYECKOTO aHaln3a, TC€OMETPHS.
AnreOpa u Hayaya Mmatematudeckoro aHanmza. 10-11 kimacc. Anmumos 1. A., Konsirun
I0.M., TkaueBa M.B. u apyrue. - M: [Ipoceemienue, 2022.

3. Maremaruka: anrebpa W Hauaja MaTeMaTHYECKOTO aHallu3a, [EOMETpPHS.
I'eomerpus. 10-11 knmacc. Atanacsu JI.C., byry3os B.®., Kagomues C.b. u apyrue. -
M: Tlpocsemienue, 2022.

4. Maremartuka: anreOpa U Hadajga MaTeMaTHYECKOTO aHajau3a, reomeTpus. 10—
11 kmaccel. Anrebpa 1 Hadasla MateMatudeckoro ananusa. B 2 4. Yacte 1: Yuebnuk
JUTS ydaIuxcsi 00pa3oBaTebHBIX Opranu3aiuii (6a3oBelil ypoBeHb)/Mopakosud A.l.,
CemenoB I1.B.; Yacte 2. 3agauyHuk Jyuis ydammxcsi 00pa3oBaTeIbHBIX OpraHU3alldi
(6a3oBsIif ypoBeHnb)/ Mopakosuu A.I'. u npyrue; nox penakiueit Mopakosuya A.T. -
M: Muemo3una, 2018.

6. Marematuka: anrebpa M Hadaja MAaTEMaTHYECKOTO aHAIN3a, T'€OMETpPHUS.
Anrebpa u Hayana MaTemaTudeckoro ananusa. 10 knacc. Hukonsckuii C.M., [Toramnos
M.K., PemernukoB H.H. u apyrue. - M: IIpocsewenne, 2021.
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/. Maremaruka: anrebpa M Havajla MaT€MaTHYECKOTO aHalIU3a, T€OMETpHSL.
AnreOpa u Hayana matemaTudeckoro ananusa. 11 knacc. Hukonsckuii C.M., Ilotanos
M.K., PemietnuxkoB H.H. u apyrue. - M: IIpocsemenue, 2021.

8. Maremaruka: anrebpa M Hauyajga MaTeMaTHYECKOrO aHallh3a, T'e€OMETpUS.
I'eometpusa.10-11 xmacc. IloropenoB A.B. Marematuka: anrebpa U Hayana
MaTeMaTU4YecKoro aHanusa, reomerpusa. ['eomerpus.10-11 kmacc. Iloropenos A.B. -
M: IIpocsenienue, 2019.

9. Maremartuka: anrebpa M Hadajla MaTEMaTHYECKOTO aHAIM3a, T'€OMETpPHUS.
I'eomerpus. 10 kmacc. AnexcanapoB A.Jl., Bepnep A.JL, Peoxkuxk B.M. - M:
IIpocemienue, 2021.

10. Marematuka: anrebpa W Hayajla MaTEeMaTHYECKOTO aHaju3a,
reomerpus. ['eomerpusa. 11 kmacc. Anexcannpos A.Jl., Bepuep A.JL, Peokuk B.M. -
M: Ilpocsemenue, 2021.

11. Marematuka: anredpa W Hayajla MaTEeMaTUYECKOTO aHajau3a,
reomerpus. 10 knacc. Bepuep A.JL., Kapn A.Il. U3patenscTBo "lIpocBemenne".

12. Marematuka: anrebpa W Hayaja MaTeMaTHYECKOTO aHaju3a,
reometpus 11 knacc. Bepuep A.JL., Kapn A.Il. U3gatensctBo "l[IpocBemenue".

13. Marematuka: anrebpa W Hayaja MaTeMaTHYECKOTO aHaju3a,
reomeTpusi. Anrebpa U Hauajla MaTeMaTUYECKOro aHaiau3a (B 2 4yacTsax) (B 2 4acTax).
10-11 xmacc. Yacts 1: Mopakosud A.I'., Cemenos I1.B.; Uacts 2: Mopakosud A.I'. u
npyrue; nox peaakunet Mopakosuua Al'. "MOLl MHEMO3MHA".

14, Marematuka: anrebpa W Hayajla MaTeMaTHYECKOTO aHajau3a,
reomeTpusa. Anrebpa u Havasna MareMatudeckoro ananusa. 10 kimacc. Mypasun I'.K.,
Mypasuna O.B. U3patensctBo "lIpocBemnienue".

15. Marematuka: anrebpa W Hayaja MaTEeMaTHYECKOTO aHaju3a,
reomeTpusa. AnreOpa U Havajia MateMatuyeckoro ananusa. 11 kimacc. Mypasun I'.K.,
Mypasuna O.B. U3narensctBo "lIpocBenienue".

16. Marematuka: anredpa W Hayajla MaTeMaTUYECKOTO aHaju3a,
reomerpus. ['eomerpus. 10 kimacc. CmupHoB B.A., CmupnoBa .M. "U3narenbcTBO
"IIpocBemienue".

17. Marematuka: anrebpa W Hadaja MaTEeMaTHYECKOTO aHaju3a,

reomerpusi. ['eomerpusa. 11 kmacc. CmupnoB B.A., CmupnoBa .M. UM3narenbcTBO
"IIpocBemienue".

18. Marematuka. ['eomerpus. 10 kimacc. Mep3nsak A.I'., HomupoBckuii
I.A., Tlonouckuit B.b., SAxkup M.C.; nox peaakiueit [logonsckoro B.E. M3narenscTBO
"IIpocBemienue".

19. Marematuka. ['eomerpus. 11 knacc. Mepsmsak A.I'., HomupoBckuii

H.A., Tlonouckuit B.b.,, Axup M.C.; mnox penakiueir Ilogonbckoro B.E.
"N3naTensctBO "[IpocBemienue".
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20. Maremaruka: anrebpa W Hadajga MaTeMAaTUYECKOTO aHaln3a,
reoMeTpus. AnreOpa U Hadaja MaTemMaTHueckoro ananusa. 10 kimacc. Bunenkun H. AL,
Npames-Mycatos O.C., HIsapuoypa C.H. "MOL MHEMO3MHA".

21. Maremaruka: anrebpa W Hadaja MaTeMAaTHUYECKOTO aHalu3a,

reoMmeTpus. Anrebpa u Havyasa MaremMaTudeckoro ananmsa. 11 kmacc. Bumenkun H. 5.,
HBames-Mycatos O.C., llIsapubypxn C.1. "MOLl MHEMO3MHA

2. DNeKTpOHHbIC U3AaHUs

1. Bcepoccuiickue untepuer-oaumnuansl. - URL: https://online-olympiad.ru /
(mara obpamenusi: 12.07.2022). - TekcT: 2J€KTPOHHBIH.

2. Enqunas  xommekiusi IHQPPOBBIX oOpa3oBaTenbHBIX pecypcoB. - URL:
http://school-collection.edu.ru (mata oopamenwus: 08.07.2022). - TeKCT: 37ICKTPOHHBIA.

3. Undopmarmonnas cucrema «EmuHOE€ OKHO JOCTyma K 00pa3oBaTeIbHBIM
pecypcam». - URL: http://window.edu.ru/ (marta obpamenus: 02.07.2022). - Texkcr:
3JIEKTPOHHBIN.

4. Hayunas snektponHas oOubamoreka (HDB). - URL: http://www.elibrary.ru
(mara obpamenusi: 12.07.2022). - TekcT: 2J€KTPOHHBIN.

5. OtkperThiid KOIemk. Martematuka. - URL: https://mathematics.ru / (mara
obparenus: 08.06.2022). - TeKcT: 3JCKTPOHHBIH.

6. IloBropum marematuky. - URL: http://www.mathteachers.narod.ru / (mara
obpamenust: 12.07.2022). - TekcT: 2JIEKTPOHHBIMN.

7. CripaBOYHUK o MaTeMaTHKe TUTSt IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenusi: 12.07.2022). -
TeKCT: 2JIEKTPOHHBIN.

8. Cpennsist maTreMaTuueckas natepHer mkona. - URL: http://www.bymath.net/
(mata obpamenus: 12.07.2022). - TekcT: 2ME€KTPOHHBIH.

9. ®enepanbHblil  MOpTa «Poccutiickoe oOpaszoBaHue. - URL:
http://www.edu.ru/ (mata obpamenus: 02.07.2022). - TeKCT: 2JIEKTPOHHBIM.

denepanbHbli IEHTp HHPOPMAIMOHHO-00pa3oBaTeIbHBIX pecypcoB. - URL:
http://fcior.edu.ru / (mara ob6pamenus: 01.07.2022). - TekcT: 37aeKTpOHHBIN
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4. KOHTpOJIb ¥ OLIeHKA pe3yJ1bTATOB 0CBOCHHA 0011e00pa30BaTeIbHOM

JTUCIHHUILINHBI

KOHTpOJIbI/I OL€CHKA PpC3YyJIbTaTOB OCBOCHUA 06IHCO6pa3OBaTCHBHOﬁ JUCITHUITIINHBI

PaCKPBIBAKOTC:A

yepes

AUCHUIITIMHAPHBIC PE3YJIbTATHI,

HaIIPaBJICHHBIC Ha

dopmupoBaHre 00MUX W TPO(ECCHOHATBHBIX KOMIIETCHIIMM MO pa3jenaM W TeMam
coJiep>KaHusl yueOHOro MaTepuaa.

Oo6masi/mpogeccuoHanbHAS Pazpen/Tema THun oeHoYHbIX

KOMIIeTeHIIUS MeponpusTUs
OK 01. Beibupats criocoOsr P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
peleHus 3a1a4 1.6 VYeTHBII onpoc
npodeccHoHaTBHOI P 2, Temwr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, VIHuBHyaTbHAS
JIesITeIbHOCTU ﬁg’ Temr 3.1, 3.2, 3.3 [-ofc, 3.4 CaMOCTOSATEIbHAS
TIPUMCHUTCIIEHO P4, Tempi 4.1,4.2, 43, 4.4, 4.5, 4.6, 4.7 | Padora
K pa3JUYHbIM KOHTEKCTaM I-o/c, 4.8, 4.9, 4.10, 4.11 [IpencraBnenue

P 5, Temsi 5.1, 5.2 pe3yJIbTaToB

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

IPAKTUYECKUX padboT
3aiuTa TBOPUYECKUX
pabor

KonTposabnas padora

Brinmonnenue

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 9K3aMEHAUOHHBIX

P9, Temsr 9.1,9.2,9.3,9.4,9.5 sazaHuil

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

II-o/c, 13.6

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

II-o/c, 14.6
OK 02. Ucnonp3oBarh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBpEMEHHBIE CPE/ICTBA 1.6 YcTHBIN ompoc
TOMCKA, AHAIII3 I P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, VIHMBHyaTBHAS
HWHTEPIIPETAIH 123633’ Temst 3.1, 3.2, 3.3 TT-o/c, 3.4 CaMOCTOSITEIIbHAS
HHGOpMALKH, B P 4, Tewni 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | Pabora
uH()OpPMAaOHHBIE -o/c, 4.8, 4.9, 4.10, 4.11 IIpencrasnenne
TEXHOJIOTHH JIJIs P 5, Temsr 5.1, 5.2 pe3yJIbTaTOB

BBIIIOJIHCHUA 3a1a4
npodeccnoHaNbHOMI
ACATCIIbHOCTHU

P 6, Temr1 6.1, 6.2,6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.711-0/¢,7.8,7.9, 7.10 II-o/c, 7.11,7.12,
7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

MPaKTUYECKUX padoT
3ammTa TBOPUECKUX
pabot

KonTtponsHas padora
Brinosninenue
9K3aMEHallMOHHBIX
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P 10, Temsr 10.1,10.2, 10.3, 104 3aJaHuH

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

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

P12, Temsr 12.1,12.2,12.3,12.4

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

IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5

IT-o/c, 14.6
OK 03. IitanupoBats u P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
peanusoBbiBath cooctBennoe | 1.6 YCTHBIN onpoc
NpohecCHOHATbHOE H P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, VHMBHyaTbHAS
JTUYHOCTHOE Pa3BUTHE, 12)2, Temsr 3.1, 3.2, 3.3 Tl-o/c, 3.4 CaMOCTOSTEIbHAs
TpCAIPHHUMATCIBCKYIO P 4, Temsi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | Padora
JEATENILHOCT B -o/c, 4.8, 4.9, 4.10, 4.11 IpencraBnenne
npodeccnoHanbHoM chepe, P 5, Temsr 5.1, 5.2 pe3yIbTaToOB

WCIOJIb30BaTh 3HAHUSA T10
(buHaHCOBOW T'PAaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIUsIX

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 IT-o/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,

NPaKTUYECKUX paboT
3aiuTa TBOPUECKUX
pabor

KonTtposnbsHas pabota

7.13,7.14,7.15,7.16, 7.17 BhIMOMHE e

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 SK3aMEHANHOHHEIX

P9, Temsr 9.1,9.2,9.3,9.4,9.5 sayaHHit

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 TI-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, Temnr 14.1, 14.2, 14.3, 14.4, 145

IT-o/c, 14.6
OK 04. DdbdexTrBHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanwue
B3aWMO/IEVCTBOBATH U 1.6 VYcrHbIi onpoc
paboTaTh B KOJUICKTHUBE H 12) 62’ Temsr 2.1, 2.2, 2.3, 2.4, 2.5 Tl-o/c, WuauBuayanbHas
FOMAIAS P 3, Temsr 3.1, 3.2, 3.3 I-o/c, 3.4 camoeTOTEIb A

P 4, Temst 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | Padora

M-o/c, 4.8, 4.9, 4.10, 4.11 Hpencrapnenue

P5, Temnr 5.1,5.2 Pe3yJIbTaTOB

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 IT-o/c, 6.11
P7 Temo1 7.1,72,73,74,7.5,7.6,
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, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

MPAKTHYECKUX PadoT
3anmra TBOPYECKHUX
pabort

KonTponbnas pabora
Brmonaenne
9K3aMCHAIMOHHEIX
3aJaHuH
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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 05. OcyiiecTBisTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAIUIO Ha
rOCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
Y4ETOM OCOOCHHOCTEN
COILIMAIIEHOTO U KYJIBTYPHOTO
KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 IT-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, Tems! 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, 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

P5, Tempr 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-o0/c, 3.4

P4, Tems1 4.1,4.2,4.3,4.4,45,4.6,4.7
IT-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,Temr 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, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

P12, Temsr 12.1,12.2,12.3,12.4

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

P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

P12, Temsr 12.1,12.2,12.3

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
IT-o/c, 14.6

TectupoBanue
VYcrHblii onpoc
NunuBunyanbHas
CaMOCTOSITeNIbHAS
paborta
[Ipencrasinenue
pe3yIbTaToOB
IPAKTUYECKUX padoT
3amura TBOPUYECKUX
pabor

KonTponbnas pabora
Brinosinenue
9K3aMEHAIIMOHHBIX
3aJaHu

OK 06. ITposBasaTh
rpa’kAaHCKO-
NaTPHOTUYECKYIO MO3HIIHIO,
JIEMOHCTPUPOBATH

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

P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o0/c, 6.11

TectupoBanue
YcrHbIi onpoc
NunuBunyanbHas
CaMOCTOSTENIbHAS
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O0CO3HAHHOE MOBEJICHUE Ha
OCHOBC Tpa[[I/II_II/IOHHbIX
00IIIEYETIOBEYECKUX
IIEHHOCTEH, B TOM YHCIIC C
Y4ETOM TapMOHU3AIUU

P7, Temu1 7.1,72,7.3,74,7.5,7.6,
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, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

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

pabota
IIpencrasinenue
pe3ynbTaToB
IPAKTUYECKUX padoT
3amura TBOPUECKUX

MEXHAIIMOHATBHBIX U IT-o/c, 14.6 pador
MEXPEITUTHO3HBIX KonrtponbHas padora
OTHOIIICHUH, TPUMEHSTh Brinonnenue
CTaHIaPThHI IK3aMEHAIMOHHBIX
AHTUKOPPYIILIHOHHOTO 3aJaHu
MTOBE/ICHUS

OK 07. CopnelicTtBOBaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
COXPaHCHHIO OKPYKAIOIICH 1.6 YcTHBIH onpoc
cpensl, pecypeochepexennto, | L 2> Tembt 2.1, 2.2, 2.3, 2.4, 2.5 Il-o/c, WnauBuayanbHas
MPUMEHSTH 3HaHUS 00 5,2’ Temst 3.1, 3.2, 3.3 [T-o/c, 3.4 CaMOCTOSITeIIbHAS
M3MCHCHUM KjIMMaTa, P 4, Temsi 4.1, 42, 4.3, 4.4, 4.5, 4.6, 4.7 | Padora

MIPUHIIHAITEI OEPEKITUBOTO -o/c, 4.8, 4.9, 4.10, 4.11 [Ipencrasnenue
MIPOU3BOJICTBA, 3PPEKTUBHO P 5, Tems1 5.1, 5.2 pe3yIbTaToOB

JIEVCTBOBAaThH B
YPE3BBIYANHBIX CUTYAIUSIX

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 IT-o/c, 6.11
P7 Temn1 7.1,72,73,74,7.5,7.6,
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

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4

IPAKTUYECKUX padboT
3amuTa TBOPUYECKUX
pabor

3amura
VHIUBHTyaJIbHBIX
IPOEKTOB
KonTponabHas padbora

Brimoanenne
P11, Temsr 11.1,11.2, 11.3 I1T-0/c,
11.4,11.5, 11.6 [T-o/c, 11.7 JHEAMCHALHOTHRIX
P12, Temsr 12.1,12.2,12.3, 12.4 ajlatnm
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, 144, 14.5
IT-o/c, 14.6
IIK 1.1 YuraTh YepTexu P1,Temal.3 TectupoBanue
cpeHeii c10:KHOCTH U P2, Temsr 2.5 YcTHEIH ompoc
CJIOZKHBIX CBAPHBIX P 6, Temer 6.10 WuauBuayanbHast
METAJIOKOHCTPYKIMii P11, Tembr 11.6 CaMOCTOSITENIbHAS
P 12, Temsr 12.2
paborta
P 13, Temsr 13.3 IpencTanieHme
P 14, Tembr 14.5 pest
pe3yIbTaToB

MPAKTHYECKUX PadoT
3amuTa TBOPUECKHUX
pabor

KoHTtponbHas pabota
Brinonnenue
9K3aMEHAIIMOHHBIX
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3aJIaHUN

IIK 1.2 Hcnoap30BaTh
KOHCTPYKTOPCKYI0,
HOPMATHBHO-TEXHUYECKYI0
U MIPOU3BO/ICTBEHHO-
TE€XHOJOTHYECKYI0
JAOKYMEHTAIUIO 110 CBapKe

P 4, Temn1 4.7
P 6, Temsr 6.10
P 14, Temsr 14.5

TectupoBanue
VYeTHbII onpoc
NunuBunyanbHas
CaMOCTOsITeNIbHAs
paborta
[IpencraBnenue
pe3yJIbTaToB
IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabor

KonTponbnas padora

Brimosinenue

9K3aMEHallMOHHbIX

3aJIaHUN
IIK 1.3 IIpoBepsTh P 3, Tems1 3.3 TecTtupoBanue
OCHAILEHHOCTD, P 7, Temsr 7.7, 7.10 YCTHBII onpoc
patoTocnoco0HOCTD, WunuBuayanbHast
HCIPAaBHOCTD H CaMOCTOSITENIbHAS
OCYHIECTBJIATH HACTPOHKY pabora
000py10BaHMs NOCTA I [IpencraBnenue
Pa3JIMYHBIX CIIOCO00B pE3yJIbTaTOB

CBApPKH

MPAKTUYECKUX padoT
3amura TBOPYECKUX
pabort

KonTponabnas padora
Brmonaenne
9K3aMEHAIMOHHEIX
3aJaHuM

IIK 1.5 BpinouHATHL cO0pPKY
1 NMOATOTOBKY 3JIEMEHTOB
KOHCTPYKLMH MO CBAPKY

P 1, Tema 1.3

P 2, Temsr 2.5
P 4, Temsr 4.7
P 8, Temsr 8.5

TectupoBanue
VYeTHBI onpoc
NuauBuyanbHas
caMmocCTosTelbHas paboTa
IIpencraBnenue
pe3yJIbTaToB
MIPaKTHYECKUX padoT
3ammTa TBOPUYECKUX
pabor

Konrponbhas pabora
Brinonnenue
9K3aMEHALMOHHBIX
3a/1aHUM
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