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2. OBILASI XAPAKTEPUCTUKA PABOYEN [TPOI'PAMMEBI
00/. 07 MATEMATHUKA
1.1. MecTo AMCHMILVIMHBI B CTPYKTYpe OCHOBHOI NpogecCHOHATBLHON 00pa3oBaTeIbHOI

NPOrpaMMbl

OOmieobpazoBaTenbHas TUCHMIUIMHA «MaTemaTuka» SBISeTCS 00s3aTeIbHON YacThIO
o01eoOpa3oBaTenbHOro UKIa oOpazosarenbHoi mporpammbl CIIO B cootBercTBUHM ¢ PI'OC 10

CIIEIMAJIbHOCTH 13.02.13 DKcIUIyaTanus " o0cayKUBaHue JJIEKTPUYECKOI'O "

JIEKTPOMEXAHNUECKOr0 000pyaoBauud (0 OTPACIIsIM)

1.2. He.]'ll/l U IVIAHUPYEMbI€ Pe3yJabTaThl OCBOCHUS TUMCIHUIIINHBI

1.2.1. Heap aucuuniauubsl «MaTemMaTuka: coJepkaHue MporpaMMbl 00Ie00pa3oBaTeIbHON
TUCHUIUIMHBL «MaTemMaTHKa» HaIpaBlIEHO Ha JIOCTH)KEHHWE pe3ylbTaTOB €€ H3yueHus B

cootBercTBUH ¢ TpeboBanusiMu OI'OC COO ¢ yderom mpodeccHOHATFHONW HaNpaBICHHOCTH

@I1'0C CIIO.

1.2.2. Ilnanupyemblie pe3yJbTATBI OCBOCHHS Y4eOHOW IMCHMILIMHBI B COOTBETCTBMH €
®I'OC CIIO u Ha ocHoBe ®I'OC COO: ocoboe 3HayeHHE yueOHas! TUCLUILIMHA UMEET MPU

dhopmupoBanuu u pazsutuu OK, T1K.



Koa n HaumeHoBaHue
(opmupyemsbix
KOMIIeTEeHIHI

I[lnanupyemMble pe3y/bTaThbl 00yYeHHsI

OO0uue (INYHOCTHBIE)

JAucuunirHapHbie (MeTanpeaMeTHbIE)

OK 01 Bsi6upath criocoObt
peleHus 3a1a4
npodeccruoHanbHON
NesITeNIbHOCTH
[IPUMEHUTEIBHO

K Pa3THYHBIM KOHTEKCTaM

- TOTOBHOCTb K TpPYAIY,
MacTepcTBa, TPYAOII00HE;
-  TOTOBHOCTHP K  aKTUBHOM  JEATEILHOCTH
TEXHOJOTMYECKOM M COLMAJIbHOM HAalpaBJIECHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATh M
CaMOCTOSITEIILHO BBITOJIHATH TAKYIO I€ATCIBHOCTE;

- HHTEPEC K pa3IMuHbIM chepam mpodeccroHambHON
esITeIbHOCTH,

OBJageHue YHHUBEPCATbHBIMU
[MO3HABATEILHBIMA TEHCTBUASIMU

a) 0a30BBIC JTOTUUYECKUE K CTBHS:

OCO3HAaHHUEC IICHHOCTHU

y4eOHBIMH

- CaMOCTOSITENIbHO bopmynHpoBaTh u
AKTyaJIM3MpOBaTh NpPOOJIEMY, paccMaTpuBaTh e
BCECTOPOHHE;

- YCTaHaBIIMBAaTh CYIIECTBCHHBIH NPH3HAK WIH
OCHOBaHUS IS CpaBHEHUs, Kiaccupukanmuu u
0000IIIEHUS;

- OompeneNdaTh IeNId  JIeATEeIHLHOCTH,
[apaMeTpbl U KPUTEPUHU UX TIOCTHKCHUS;
- BBISBIISITh 3aKOHOMEPHOCTH W TPOTHBOPEUYHUS B
[paccMaTpUBAEMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTUBHI B JICATEIHLHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YAbTATOB IIEJISIM, OLIEHUBATh PUCKU
MMOCJICACTBUU NCATSIBHOCTH;

- pa3BUBATh KPEATHBHOE MBIIUICHUE MPH PEIICHUU
PKU3HEHHBIX TIPOOJIEM

0) 6a30BbBIC UCCIICIOBATEIILCKUE JICHCTBUS:

- BJIAJICTh HaBBIKAMU Y4€OHO-UCCIIEA0BATEIbCKON U
[MPOEKTHON NEeATETHbHOCTH, HABBIKAMHU pa3peIICHHS

3agaBaTb

-BJIJIETh METO/1aMH JI0Ka3aTebCTB, AITOPUTMAMH PEIICHUs
3amay; yMeHue (GopMyarpoBaTh ONpeieeHNs, aKCHOMBI 1
TEOpPEMBI, IPUMEHSATh UX, IPOBOJUTH JOKa3aTeIbHbIE
paccyXAeHHs B XOJI€ PELICHUs 3a/1a4;

- YMETb OIIEPUPOBATH MOHATHIMU: CTEIIEHb YUCIIA, JOrapupm
YICIIa; YMEHUE BBITOJIHITH BEIYUCICHUE 3HAYCHUN U
peoOpa30BaHus BBIPAKEHHUH CO CTETIEHAMH U JIorapudmamu,
peoOpa3oBaHus IPOOHO-PAIIOHATBHBIX BBIPAKCHHIA;

- YMETb OIIEPUPOBATH MOHATHIMU: Pal[HOHAIbHBIE,

M ppaloHAbHBIC, TOKA3aTeNbHBIC, CTETICHHBIE,
norapu(pmMuUecKue, TPUrOHOMETPUYECKHE YPaBHEHUS U
HEPaBEHCTBA, MX CHCTEMBI;

- YMETb ONEPUPOBATH MOHATUIMU: (QYHKLUS, HETIPEPBHIBHASL

(G yHKIHSA, TPOU3BOAHAS, TIEPBOOOpA3HAsI, ONpeIeIeHHbINA
MHTErpai; yMEeTh HaXOIUTh POU3BO/IHbIE 3IEMEHTAPHBIX
(GyHKINH, NCIIOTB3YS CIIPABOYHBIC MaTEpPHAIIBL; NCCIIEIOBATh B
[POCTENHIINX CaydastX QyYHKIUU HA MOHOTOHHOCTb, HAXOUTh
HarOOJBIIME M HAMMEHBINNE 3HAYCHUS PYHKIUN; CTPOUTH
rpaKu MHOTOUYJICHOB C UCIIOJIb30BAHUEM anapara
MaTeMaTHIeCKOT0 aHAIN3a; IPUMEHSTh TIPOU3BOIHYIO TIPU
pEILICHNH 3a1a4 Ha JABM)KEHHE; pelliaTh IPaKTUKO-
OPHCHTHUPOBAHHBIC 33]]a41 HAa HAUOOJIBINNE U HAWMEHBIIINE
3HAYCHUs1, HA HAXOXKACHUE MYTH, CKOPOCTH M YCKOPEHHUS;

- YMETh OIIEPUPOBATH MOHATHUIMU: pallMOHANbHAs (QyHKLUS,
MokaszaresbHas QyHKIMS, CTeNeHHas () yHKINS,
norapudMuydeckas ¢ yHKIH, TPUTOHOMETPUYECKUE () YHKITHH,
oOpaTHble QYHKIUU; YMEHHUE CTPOUTH IpaUKHU N3y4ECHHBIX
(GyHKLMH, HCIIOIB30BaTh I'PpaMKH MPH U3y4EHUH ITPOLIECCOB U
3aBUCHMOCTEH, IPU PEIICHUH 3a]1a4 U3 APYIUX y4eOHBIX

po0ieM;




BBIIBJISIT  TIPUYUHHO-CJICICTBEHHBIE CBSI3H U
AKTyaJIM3UpOBaTh 3aJady, BBIABUIATH TMIIOTE3Y €€
pELICHNs, HAXOAUTh ApIYMEHTHI JUJIS JOKA3aTENbCTBA|
CBOMX YTBEp)KIEHHUH, 3a/laBaTh I[apaMeTpbl U
KPUTEPUHN PELLICHUS;

AQHAJM3UPOBATh IIOJYYEHHBIE B XOJ€ PELICHHUs
3a7a4l PE3y/bTAaThl, KPUTHUYECKH OLIEHHUBATH MX
TOCTOBEPHOCTb, IPOTHO3UPOBATH HW3MEHEHUE B
HOBBIX YCIIOBHSX;

-- YMEThb NEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U
[PAKTUYECKYIO 00JIaCTH KU3HEAEATEIbHOCTH;

- yMeTb HWHTErpUpOBaTh 3HAaHUSA U3 Pa3HBIX
[IPEeIMETHBIX 00JIacTeH;

- BBIABUTaTb  HOBbIE  MJEH,  IpeJjarath
OpPUTMHAJIBHBIE ITOIXO/Ibl U PELLIEHUS;

151 CIIOCOOHOCTH ux M CII0JIb30BaHUsA B

[103HABATEJILHON U COLIMAIBHON ITPAKTUKE

[IPEIMETOB U 331a4 U3 pealIbHON KHU3HU; BBIpAXaTh (popMylIaMu
3aBHCHMOCTH MEXIYy BETMYUHAMU;

- YMETb pelIaTh TEKCTOBBIC 33/1a4H Pa3HbIX TUIIOB (B TOM YHCIE
Ha MPOLIEHTHI, 1OJIX U YacTH, Ha ABUKEHHE, padoTy, CTOUMOCTD
TOBApOB U YCIIYT, HAJIOTH, 3aJ]a4i U3 00JIACTH YIpaBJICHUS
JTMYHBIMU U CEMEHHBIMU (PMHAHCAMU); COCTABJISITh BBIPAKEHUS,
YpaBHEHMsI, HEPABEHCTBA M UX CUCTEMBI [10 YCIIOBHIO 3a]1a4H,
1CCIIEIOBATh MOJIYU€HHOE PEUICHUE U OLIEHUBATh
[1PaBIOII0I00HOCTh PE3YIbTaTOB;

- YMETb OIIEPUPOBATH MOHATUSIMU: CpeiHEE apu(PMETUUECKOE,
MeraHa, HanOoJIbIIee M HauMEHbIee 3HAYCHU S, pa3Max,
nucriepcusi, CTaH1apTHOE OTKJIOHEHUE YUCIIOBOI0 Habopa; yMeTh
M3BJICKATh, MHTEPIPETUPOBATH HHPOPMAITUIO, IIPEICTABICHHYIO B
TabnuIax, Ha AUarpaMmax, rpadukax, OTpakaronyro CBOMCTBA
[peaTbHBIX MPOIIECCOB U SBJICHUM; PEACTABIATH HHPOPMALIUIO C
[TOMOILBIO Ta0JIMII U TUarpaMM; UCCie10BaTh CTaTUCTUYECKUE
TaHHBIE, B TOM YHUCIIE C TPUMEHEHHEM IrpapuuecKuX METOI0B U
JIEKTPOHHBIX CPEZCTB;

- YMETb OIIEPUPOBATH MOHATHUSIMMU: CIIY4alHBINM OIBIT U CIy4aliHOE
COOBITHE, BEPOSITHOCTD CIIy4aifHOr0 COOBITHS; YMEHHUE BBIYUCIIATD
BEPOSTHOCTH C HCIIOJIb30BaHUEM T'PaPHUECKUX METOOB;
[PUMEHATH (POPMYJIBI CIIOKEHUS U YMHOXKEHUS BEPOSATHOCTEH,
KOMOWHATOPHBIE (DaKThI U POPMYITBI TP PEIICHUH 3a]1a4;
OLIEHUBATh BEPOSITHOCTH PEATIbHBIX COOBITHI; 3HAKOMCTBO CO
CIy4aifHBIMH BETMUYNHAMU; YMEHUE IPUBOIUTH TPUMEPHI
[POSIBJICHUS 3aKOHA OOJIBLINX YKCEI B IPUPOIHBIX U
0OIIICCTBEHHBIX SIBJICHUSIX;

- YMETb ONEPUPOBATH MOHATUSIMU: TOUKA, IPsAMasi, MJIO0CKOCTb,
[IPOCTPAHCTBO, IBYTPAHHBIN YroJl, CKPEIIMBAIOIIUECS MPSIMBIE,
apajyieIbHOCTh U MEPIEeHANKYISIPHOCTD NMPSIMBIX U MIIOCKOCTEH,
YTOJI MEXAY MPSIMBIMH, YTOJ MEXKAY MPSIMOM U IJIOCKOCTBIO, YTOJ
MEXY INIOCKOCTSIMU, PACCTOSIHUE OT TOYKH J10 TNIOCKOCTH,

[PACCTOSAHNEC MCKIY IPAMBIMU, PACCTOAHUEC MCKAY ITJIIOCKOCTAMMU
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YMEHHUE MCIIOJIB30BaTh IPU PEUICHUHU 33/1a4 U3YYCHHBIC (PaKThI U
TEOpPEMBI INIAHUMETPUHN; YMEHHE OLICHUBATh pa3Mepbl 00BEKTOB
OKPYKaroIIero MUpa;

- YMETb OIEPUPOBATH MOHSATHIMHU: MHOTOTDAaHHHUK, CEUCHHE
MHOTOTpaHHHKA, Ky0, mMapaiesenurne i, Ipu3Ma, mupaMu/a,
(burypa 1 MOBEepXHOCTh BpAICHHUSI, IIHJIMHAP, KOHYC, 1map, cdepa,
ceueHHs (PUTYypbI BpallleHus, II0CKOCTh, Kacaromasics chepsl,
[MTMHAPA, KOHYCA, TUIOMIAAh TOBEPXHOCTH MTUPAMUIBI, TPU3MBI,
KOHYCa, IWIMHPA, IUI0Maab chepsl, 00beM Kyoa,
[PSIMOYTOJIBHOTO MTapaJuIeIICIIUIIE/Ia, TMPAMHUIBI, IIPH3MBI,
[MIMH]Ipa, KOHYCA, Iapa; yMEeHUEe 300pakaTh MHOTOI'PaHHUKH U
[MOBEPXHOCTH BPAIICHUSI, UX CEYCHHUS OT PYKH, C IIOMOIIBIO
YEePTEKHBIX HHCTPYMEHTOB U 3JICKTPOHHBIX CPEJICTB; YMEHHE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh NPaBUIIbHBIE MHOTOTPAHHUKY;

- YMETb ONEPUPOBATH MOHATHSIMU: IBH)KCHHE B TIPOCTPAHCTBE,
M0100HBIE (PUTYPHI B IPOCTPAHCTBE; UCIOIB30BATh OTHOIICHHE
[JI0IaICH TTOBEPXHOCTEH M 00BEMOB MTOTOOHBIX (GUTYP TTPH
peIIeHUH 3ajay;

- YMETh BBIMHUCISATh TEOMETPHYECKUE BEIIMUMUHBI (JITTMHA, YTOI,
J10111a/1b, 00BEM, TIONIA/[b TTIOBEPXHOCTH ), UCIIONb3YS
M3ydeHHBIE POPMYIIBI U METOBI;

- YMETb ONEPUPOBATH MOHATHIMU: TPSMOYTOJIbHAS CHCTEMA
KOOPIIMHAT, KOOPIWHATHI TOUKH, BEKTOP, KOOPJAMHATHI BEKTOPA,
CKaJIIPHOE TPOU3BENICHHE, YTOJI MEXy BEKTOpaMH, CyMMa
BEKTOPOB, IPOM3BEACHNE BEKTOPA HA YUCIIO; HAXOIUTBH C
MMOMOIIBIO N3YYEHHBIX (POPMYIT KOOPAMHATHI CEPEIUHBI OTPE3Ka,
paccTosIHUE MEXKAY IBYMsI TOUKAMHU;

- YMETb BHIOMPATH MOAXOISIINI H3yIeHHBI METO/ JUIS PEIICHUS
3aJ]a4uM, pacro3HaBaTh MaTeMarnieckue (GakThl U
MaTeMaTHYeCKHEe MOJIETH B IPUPOIHBIX M OOIIECTBEHHBIX
SIBIICHHSIX, B UCKYCCTBE; YMEHHE MPUBOAUTH IPHUMEPHI




MaTeMaTUYECKUX OTKPBITUM POCCUMCKOW U MUPOBOM
MaTeMaTUYeCKOM HAyKH.

- YMETb OIIEPUPOBATH MTOHATUIAMMU: OLIPEACIICHUE, aKCHOMA,
Teopema, CIeICTBHE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
PaBHOCHJIbHBIE ()OPMYIIMPOBKH; YMEHUE (POPMYIHUPOBATH
00paTHOE U MPOTUBOIOJIOKHOE YTBEPKACHHUE, TPUBOIUTH
[IPUMEPBI U KOHTPIIPUMEPBI, UCII0JIb30BATh METO.
MaTeMaTH4eCKOW MHIYKIIUH; IPOBOIUTH T0KA3ATEIIbHBIC
pacCyKIeHHUs IIPU PEILIECHUHU 3a/1a4, OLICHUBATH JIOTUYECKYIO
[PaBUJIBHOCTH PACCYXKICHUI;

- YMETb OIIEPUPOBATH MMOHATUSIMU: MHOKECTBO, IIOJMHOXKECTBO,
OIepalnyy HaJ MHOXXECTBAMH; YMEHHUE UCIOIb30BaTh TEOPETUKO-
MHOXKECTBEHHBIN anmnapar [yl ONMCAHUS PEAIbHBIX IIPOLIECCOB U
SIBJICHUH IIPU PELIEHUH 3a/1a4, B TOM YUCIIE U3 IPYruX y4eOHBIX
[IPEAMETOB;

- YMETb OIIEpPUPOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, 1epeBo,
UK, Tpad Ha MIIOCKOCTH; YMEHHUE 33/1aBaTh U ONUCHIBATH I'pagbl
pasIMYHBIMU CLI0CO0AMHU; HCIOJIB30BaTh I'padbl MPU PEIICHUN
3a1ay;

- YMETb CBOOOJTHO ONIEPUPOBATh MOHATUIMH: COUETaHHE,
MepecTaHoOBKa, YUCIIO COYETAHUHN, YUCIIO IEPECTAHOBOK; OMTHOM
HbroTOHA; yMEHME NPUMEHATh KOMOUHATOPHBIE (haKThl U
[PacCyKJICHHUS [l PEIICHU 3a/1a4;

-YMETb OIIEPUPOBATh MOHATUAMU: HATYpPaJIbHOE YUCIIO, LIEJI0E
YMCIJI0, OCTATOK 110 MOAYIII0, PALIMOHAILHOE YHCIIO,
MPPALMOHAIILHOE YHUCIIO, MHOXKECTBA HATYPAIIbHBIX, LIEIIbIX,
palMOHANBHBIX, IEUCTBUTEIBHBIX YHCEI; YMEHHE UCIIOJIB30BATh
[PU3HAKU AETMMOCTH, HAUMEHBIINH 001U 1eauTeNb U
HauMeHbIIee olliee KpaTHoe, anroput™ EBkinaa npu perieHun
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIUOHHBIMA CUCTEMaMH
CUMCIICHHUS;

- YMETh CBOOOJTHO ONIEPUPOBATH MOHATUSIMU: CTENIEHb C IIEITBIM
[MOKa3aTeseM, KOPEHb HATYPaJbHON CTENEHH, CTETIEHb C




palroHaIbHBIM TTOKA3aTeNIeM, CTETIeHb C ACHCTBUTEILHBIM
(BeIIECTBEHHBIM) MTOKa3aTeseM, JIorapudm ducia, CHHYC,
KOCHHYC U TaHT€HC IPOM3BOJILHOTO YHCIIA;

- YMETb ONEPUPOBATH MOHSATHIMU: TOXKIIECTBO, TOXKIECTBEHHOE
peoOpa3oBaHuE, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHUH
1 HCPaBEHCTB, PAaBHOCHJIBHOCTD YPaBHEHHI, HEPABEHCTB U
CHCTEM, pallMOHATIbHBIE, HPPAlMOHANIbHBIE, I0KA3aTeJIbHBIE,
CTETICHHBIE, JIOTapH(PMHUECKHIE, TPUTOHOMETPUIECKHE
YpaBHEHHMsI, HEPAaBEHCTBA M CUCTEMBbI; YMEHHE pPellaTh ypaBHEHHUS,
HEPABEHCTBA U CUCTEMBI C IOMOILBIO Pa3IMYHbIX IPUEMOB;
pelarh ypaBHEHHs, HEPaBEHCTBA U CUCTEMBI C TapaMEeTPOM;
[IPUMEHSTh YPaBHEHHUSI, HEPABEHCTBA, X CUCTEMBI JJIsl PELLCHUS
MaTeMaTHYeCKUX 3aa4 1 3a/1a4 U3 Pa3InYHbIX 00J1acTe HayKu U
[pE€aTbHOM JKU3HU;

-yMETb CBOOOIHO ONEPUPOBATH MOHATHAMHU: TpaPuK P yHKIIUH,
oOpatHast ¢ yHKIHS, KOMIO3UIUs (PYHKITUH, TMHEHHAs QyHKIUA,
KBaJpaTrdHast () YHKIUS, CTEIIeHHAs (YHKITUS C [[ETbIM
[MOKa3aTesieM, TPUTOHOMETpUYECKUEe (yHKINH, 00paTHbIE
TPUTOHOMETpUYEeCKHEe (PYHKIINH, TOKA3aTeIbHas U
nmoraprudmuueckas GyHKIUN; yMEHHUE CTPOUTH IpauKu
(yHKINH, BRITOIHATD Tpeo0pa3oBaHus rpaduKkoB GyHKINH;
YMEHHE UCIOJIb30BaTh Ipadukul PYHKIUMA A1 U3YISHUS
MPOIIECCOB U 3aBUCHUMOCTEH MPU PEIICHUHN 33/1a4 U3 IPYTUX
Yy4eOHBIX MPEMETOB U U3 PEeabHON KHU3HU; BHIPAXKATh
(bopMyIaMu 3aBUCHMOCTH MEXy BETUYUHAMU;

yMeHUe CBOOOIHO ONEepUpOBaTh MOHATUAMU: YETHOCTb () yHKIIUH,
MEePUOTUIHOCTH (PYHKIINU, OTPAHUYEHHOCTH () YHKITHH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpEeMYM (pYHKIINHU, HanboblIee U
HarMEHbIIIee 3HaYeHUsT QYHKIIMU HA TIPOMEKYTKE; YMEHUE
[IPOBOJUTH UCCIIEOBaHNE (DYHKIINH;

YMEHHE HCII0JIb30BaTh CBOMCTBA U IpadUKu PYHKIMH J1s
peleHys ypaBHEHHI, HEpaBeHCTB U 3aJ1a4 ¢ apamMeTpamu;




1300paXkaTh Ha KOOPJUHATHON MJIOCKOCTH MHOKECTBA PEILCHHM
YpaBHEHHIA, HEPABEHCTB U UX CHUCTEM;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATHIMHU:
M0CIIE0BATEIbHOCTD, apU(METHIECKas TPOTPECCHS,
reoMeTpHUEecKas Iporpeccusi, 0ECKOHEUHO yObIBaroOIIas
reOMETPHYECKAs POTPECCHsI; YMEHHE 33/1aBaTh
[10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C TOMOILBIO PEKYPPEHTHBIX
bopmyu;

- YMETb OIIEPUPOBATH MOHATHIMU: HETIPEPHIBHOCTD () YHKIIHH,
ACUMIITOTHI I'paduka pyHKIUY, IepBas U BTOpas MPOU3BOHAS
(byHKLINU, TeOMETPUYECKUN U (PU3HUECKUI CMBICI TPOU3BOAHOM,
[1epBOOOpa3Has, ONpeAeICHHbIN HHTErpall; YMEHHE HaXOIUTh
ACHMITOTHI TpaduKa pyHKIUU; YMEHHE BRIYUCISATH IPOU3BOIHbIC
CYMMBI, IPOU3BEIEHHS, YACTHOI'O M KOMIIO3ULIUU (QYHKIUH,
HAXOIUTh YpaBHEHHUE KacaTelbHOU K TpaQuKy (yHKINH;
YMEHHE MCI0JIb30BaTh IPOU3BOIHYIO JUIsl UCCIIEA0OBAHUS
(byHKIMHN, 11T HAXOXKICHHUSI HAUTY4IIero PelIeHus B
[IPUKJIAHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMUYECKUX U
(bU3MYECKUX 3aauax, AJIs ONPEAEIICHUsI CKOPOCTH U YCKOPEHUS;
HAXOIUTh IJIOUIAN U 00BEMBI (PUTYP C TOMOILBIO HHTETPaa;
[PUBOAUTH PUMEPHI MATEMaTHIYECKOTO MOJIEITUPOBAHUS C
OMOILBIO T (epeHInanbHbIX YpaBHEHUH;

- YMETb ONEPUPOBATH MOHATHIMHU: KOMIIJIEKCHOE YHUCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJb U apI'yMEHT
KOMITJIEKCHOT'O YKCIa, opMa 3alucH KOMITJIEKCHBIX YHCelT
(reoMeTpuUeckas, TPUTOHOMETpHYECKasl U anredpanydeckas);
YMETb TPOU3BOJIUTH apu(MeTHIeCKne IEHCTBHS C
KOMITJIEKCHBIMHU YU CJIAMH; IPUBOAUTH IPUMEPHI UCIOIb30BAHUS
KOMILJICKCHBIX YHCET;

- YMETb CBOOOJTHO ONIEPUPOBATH MOHATUIMU: Cpe/IHEe
apudmeTnyeckoe, MearaHa, HaubobllIee U HAaMMEHbLIEe
3HAYEHUs1, pa3Max, JUCIePCHsl, CTaHIapTHOE OTKJIOHEHHUE IS
OITMCaHMS YHCIIOBBIX TAHHBIX; YMEHHE UCCIIEIOBATh




CTaTUCTUYECKHE JJaHHbIE, B TOM YHUCIIE C TPUMEHEHHEM
rpagUIecKuX METOZOB U 3JIEKTPOHHBIX CPEACTB; TpapuuecKu
1CCIIEIOBAaTh COBMECTHBIE HAOIIOIEHHUS C TOMOIIBIO IHarpamMm
[paccenBaHMs U IMHEWHOW PETPECCU;

- YMETh HaXOJUTh BEPOATHOCTH COOBITUH C UCIIOIb30BAHUEM
rpagIecKuX METOAOB; IPUMEHSTh JJIsl PEIICHUS 3a/1a9
(OopMyIIBI CIIOKEHHS U YMHOXKEHHSI BEPOSITHOCTEH, popMyIty
MMOJTHOI BeposiTHOCTH, (hopmyiry bepHyimn, KoMOMHATOPHBIE
(akThl 1 HOPMYIIBL; OLIEHUBATH BEPOSATHOCTH PEAIbHBIX COOBITHIA;
YMEHHE OIIEpUPOBATh MOHATUAMU: CIydaiiHas BEJINYHHA,
pactipesieieHne BepoATHOCTEH, MaTeMaTHUeCKOe OKUIaHue,
TCIIepCus U CTaHIapTHOE OTKJIOHEHUE CIIy4ailHOW BEIUYMHBI,
(GyHKLIMU pacrpeaeNeHus U MII0OTHOCTH PaBHOMEPHOTO,
[10Ka3aTeIbHOr0 U HOPMAJIBHOI'O paclpeaeeHH; yMeHue
MCII0JIb30BATh CBOMCTBA U3YUYEHHBIX PACIIPEACIICHUN ISt
peleHus 3aa4; 3HaKOMCTBO C IIOHATUSAMMU: 3aKOH OOJIbLINX

I CE, METO/IbI BHIOOPOUHBIX MCCIIEJOBAHUIN; YMEHHUE IPUBOIUTH
[IpUMEPHI ITPOSBICHUSI 3aKOHA OOJIBIINX YKMCE B IPUPOIHBIX U
00I1IECTBEHHBIX SBJICHUSX;

- YMETb CBOOOJTHO ONIEPUPOBATH MOHATUIMU: TOUKA, IpsAMas,
MJIOCKOCTB, TPOCTPAHCTBO, OTPE3O0K, Iy, IMIOCKUH YTOI,
NIBYIpaHHBIN YToJI, TpEXI'PaHHBIN YToJ, epeceKkatouecs,
MapajiesIbHbIe ¥ CKPEIIMBAIOIIUECs TPSMBIE, TapajUIeIbHOCTD U
[EepIEeHANKYIIPHOCTD MPSIMBIX U MJIOCKOCTEN, YT Ol MEXY
MPSIMBIMHU, YT'OJI MEXKTY IPSIMOHM U TUIOCKOCTBIO, YTOJI MEXKITY
MJIOCKOCTSIMH; YMEHHE UCII0JIb30BaTh MPH PEILICHUH 3a7a4
M3ydeHHBIE (PAKTHI U TEOPEMBI IIIIAHUMETPUH; YMEHHE OlEHUBATh
pasMepbl 00BEKTOB B OKPY’KAIOIIEM MHUpE; YMEHHE OIepUPOBAThH
MOHATUSIMH: MHOTOT'PaHHUK, CEY€HNE MHOTOTPaHHHUKa,
[PaBUIIbHBIM MHOIOIpaHHUK, IPU3Ma, MUpamMuia, purypa u
MMOBEPXHOCTH BPALICHHUS, IMIMH]IP, KOHYC, ap, chepa,
pa3BepTKa MOBEPXHOCTH, CEUCHUS KOHYCA U [IMJIMH/IPA,
MapajuiesIbHbIe OCH HITH OCHOBAaHUIO, CEUCHHUE MIapa, MI0CKOCTb,
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Kacaromasics cepsl, HUINHAPA, KOHYCa; YMEHHE CTPOUTH
ceueHre MHOTOIpaHHHKA, N300pakaTh MHOTOTPaHHUKH, (DUTYPBI
1 TOBEPXHOCTH BPAILICHUS, UX CEUEHUS], B TOM YHCIIE C TOMOLIBIO
DIIEKTPOHHBIX CPEJCTB; YMEHUE IIPUMEHSTH CBOHCTBA
reOMETPUUECKUX (QUTYP, CAMOCTOSTENIHHO (OPMYINPOBATH
OIpeIeIICHUS H3y9aeMbIX (PUTYp, BBIIBUTATh THIIOTE3BI O
CBOMCTBAX M MpHU3HAKaX reOMETPUUYECKUX (PUTYp, 0OOOCHOBHIBAThH
VJTA OTIPOBEPTraTh UX; YMEHUE TIPOBOANTH KIacCH(PUKAIINIO PHUTYD
10 PA3JIMYHBIM IPU3HAKAM, BBIIOJIHATH HEOOXOAUMBIE
TTONIOJIHUTEIIbHbIE IOCTPOCHMUS;

- yM€Tbh CBOOOHO ONEPUPOBATH MOHATUIMH: ILIOMAb (PUTYPBI,
00BbeM (DUTYpBI, BEJTMYHHA YTJIa, PACCTOSIHUE OT TOYKH J10
[JIOCKOCTH, PACCTOSIHUE MEXIY NMPSMBIMHU, PACCTOSIHUE MEKIY
[JIOCKOCTSIMM, IUIOIIAAb c(hepbl, MIOLIAb TOBEPXHOCTH
[TUPaMU/Ibl, TPU3MBI, KOHYCa, IMIMHAPA, 00beM Kyoa,
[IPSIMOYTOJIBHOTO [TapajulesieNnuIe1a, MUPaMUbl, IPU3MBI,
[WIMHAPA, KOHYCA, [IIapa; YMEHHE HaXOUTh OTHOIICHUE
00BEMOB TTOAO0HBIX HUTYD;

- yMETh CBOOOTHO ONIEPUPOBATH MOHATHIMU: IBH)KCHHE,
apajiesIbHbIA IepeHOC, CHMMETPHS Ha TNIOCKOCTH U B
[POCTPAHCTBE, IIOBOPOT, MPeodpazoBaHue MOA00Ms, TOJOOHBIE
(buUrypbl; yMeHUe pacrio3HaBaTh paBHbIE U 110100HbIE GUTYPHI, B
TOM YHCJI€ B IPUPOJIE, HCKYCCTBE, apXUTEKTYpE; yMEHHE
VCII0JIb30BATh T€OMETPUYECKHE OTHOLIECHUS, HAXOAUTh
reOMETPUYECKUE BEIMUUHBI (IJIMHA, YT O, IUIoUIalb, 00BEM) IIPH
pEIICHUH 3a7a4 U3 IPYTUX y4eOHBIX IPEIMETOB U U3 peabHON
KH3HU,

- YMETb CBOOO/THO ONIEPUPOBATH MOHATHIMU: MPSIMOYTOJIbHAS
crcTeMa KOOPAMHAT, BEKTOP, KOOPIUHATHI TOYKH, KOOPIMHATHI
BEKTOpa, CyMMa BEKTOPOB, IIPOU3BEIECHUE BEKTOPA HAa YHCIIO,
pa3iokeHue BEKTOpa 1Mo 0a3ncy, CKaIsipHOE TPOU3BEICHUE,
BEKTOPHOE MPOU3BEICHHUE, YIOJl MKy BEKTOPAMH; YMEHUE
MCITOJTb30BATh BEKTOPHBIA U KOOPAWHATHBIA METOJ JJISl pEIICHUS
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reOMETPHUECKUX 33ay M 3a]a4 APYruX yueOHbIX MPeMETOB;
OIEepUPOBATh MOHATUSIMU: MaTpulia 2x2 u 3x3, onpeaenuTenb
MaTpPHULIbL, FEOMETPUUECKUNA CMBICIT OIIPENETIUTEIS;

- YMETh MOZEIIMPOBATH PealIbHbIE CUTYALlUU Ha SI3bIKE
MaTEMaTUKH; COCTABJITh BBIPA)KEHNUSI, ypaBHEHUS1, HEPABEHCTBA U
X CUCTEMBI IO YCIIOBUIO 33J]a4H, UCCIIE0BATh IOCTPOCHHBIE
MO/JIEJIU C UCIOJIb30BAHUEM amapara aareopsl,
MHTEPIPETUPOBATH MMOTYYEHHBII pE3yNbTaT; CTPOUTh
MaTeEMaTUUECKUE MOJIEIH C IOMOLIBI0 T€OMETPUUECKUX ITOHATUI
U BEJIMYMH, PEIIATh CBA3aHHBIC C HUMU IIPAKTUYECKHE 33]a4H;
COCTaBJISATh BEPOSITHOCTHYIO MOJIEJIb U MHTEPIIPETUPOBATH
[TOJIy4E€HHBIM PE3yJIbTaT; pelaTh MPUKIaJHbIC 3a1a4H
CpeICTBaMHU MaTeMaTUYECKOro aHajIn3a, B TOM UHCJIE COLIUAIbHO-
HKOHOMMUYECKOr0 ¥ (PU3MUECKOro XapakTepa;

- YMEHHUE BBIOMPATh MOIXOASIINI METO I PEIICHHS 3a1a4H;
[MOHMMAaHHUE 3HAYMMOCTH MaTeMaTUKHU B U3yYCHUH IPUPOAHBIX U
00IIECTBEHHBIX MPOLIECCOB U SIBICHUI; YMEHHE PAaCO3HABATh
[IPOSIBJICHUE 3aKOHOB MaTEMAaTUKU B UCKYCCTBE, YMEHHE
[IPUBOAUTH IPUMEPHI MATEMaTUYECKUX OTKPBITUN POCCUKMCKOU U
MHUPOBOM MaT€MaTH4YECKON HAYKH

OK 02 Mcnonb3oBath
COBPEMEHHBIE CPECTBA
[OMCKa, aHAJIN3a U
MHTEepIpeTanuy HHpopManum,
11 ”HPOPMALIMOHHBIE
TEXHOJIOTUH IS BEITIOJTHEHUS
3a1a4 IpogecCuOHaIbHON
NesITeTbHOCTH

B 00sacTu IEHHOCTH Hay4YHOr' O MIO3HAHUSL:
-c(hopMHPOBaHHOCTH MHUPOBO33pPEHUS,

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAayKH H OOIIECTBEHHOW MPAKTUKH,
OCHOBAHHOTO Jaiore KYJBTYP,

CHOCO6CTB}7}OHICFO OCO3HAaHHIO CBOCIr0 MECTa B

Ha

[MOJUKYJIBTYPHOM MHUPE;

- COBEPLUEHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM
KyJbTYpbl KaK CpEACTBa B3aUMOACHCTBUS MEXKIY|
JTFOIbMU Y TTIO3HAHUSI MUDA;

- YMETh OIEPUPOBATH MOHATHAMH: palOHAIbHAS (YHKIHSA,
nokaszaTenbHast QyHKLUS, CTeTeHHas QyHKIH, JJorapupMuyecKast
(GyHKLUSA, TPUTOHOMETpUUECKUEe (YHKUUHU, oOpaTHbIE (DYHKIMU;
YMEHHE CTPOWUTH TpaduKM M3y4EHHBIX (QYHKIMH, HCIIOIb30BAThH
rpaduKd TPU HW3YYEHHH TIPOLECCOB W 3aBHCUMOCTEH, TIpH|
peleHnn 3ajad W3 JPYruxX y4eOHBIX MPEeIMETOB M 3ajad W3
peanbHON JKM3HU; BBIpaXaTh (OpMyJIaMH 3aBHUCUMOCTH MEXIY)|
BEITMYMHAMU;

- YMEThb ONEpPHPOBaTh MOHATHAMH: TOXIECTBO, TOXIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUH U

HCPaBCHCTB, PaBHOCUJIBHOCTD ypaBHeHHﬁ, HCPABCHCTB U CHUCTCM,
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- OCO3HAaHUEC ILCHHOCTHU Haquoﬁ JACATCIIBHOCTH,

TOTOBHOCTH OCYIIECTBIATH IIPOEKTHYIO 51
MCCIICAOBATCIILCKYIO JACATCIbHOCTD MHANBUAYAJIBHO
1 B TPYIIIIE.
Osnagenue YHUBEPCAIbHBIMU y4eOHbIMU
[M03HaBATEIbHBIMH JCHCTBUSAMU:

B) paboTa ¢ uHpopmaImei:

- BJIQ/IEThb HaBbIKaMH MOJY4eHHUS MH(OpMaluu M3
MCTOYHHUKOB Pa3HbIX THUIIOB, CaMOCTOATCIIBHO
OCYILECTBJISITh NOUCK, AHAIN3, CHCTEMaTH3alMI0 U
MHTEPIIPETANI0 HHPOPMALUU PA3IMYHBIX BUIOB H
(hopm mpecTaBIeHUs;

- co37aBaThb TEKCThl B PAa3IMYHBIX (QopMarax ¢

y4eTOM Ha3HayeHHs uWHGOpMaUM U  LEJIEeBOM

ayAMTOpUHU, BBIOMpas  ONTUMAaJbHYIO  (hopmy|
[IPEICTABICHNS U BU3YyaJIN3alluH;

- OLIGHMBAaThb  JIOCTOBEPHOCTb, JIETUTUMHOCTH
WH(pOpPMAllUK, €€ COOTBETCTBHE IPABOBBIM U

MOPAJIBHO-3THYCCKUM HOPMaM;
- HCIIOJIB30BATh CpPCIACTBaA I/IH(i)OpMaHI/IOHHBIX H

palliOHAJIBHBIC, HPpPAlMOHAJIBHBIC, IMOKAa3aTCJIbHBIC, CTCIICHHBIC,

norapupMuIecKue, TPUTOHOMETPUYECKHUE YpaBHEHHUS,
HEpPAaBEHCTBA U CUCTEMBI; YMETh PELIATh YPABHEHHUS, HEPABEHCTBA
I CUCTEMBI C IIOMOILBIO PA3JIMYHBIX IPUEMOB; PEILIaTh YPABHECHUS,
HEpPAaBEHCTBA U CHUCTEMBI C IapaMeTpOM; INPUMEHATh YPaBHEHUS,
HEpPABEHCTBA, UX CUCTEMBI I PEIICHHS] MaTEMAaTHYECKUX 3a71a4 U

33249 U3 pa3IUIHBIX 00JIACTeH HAYKH M PEaIbHOW )KU3HU;

yMETh CBOOOJHO ONEPUPOBATH TOHITHUAMHU: JBU)KEHUE,
MapajjieNibHbI  MepeHoC, CHUMMETpUs Ha IUIOCKOCTH H B
[POCTPAHCTBE, MOBOPOT, MPEOOpa3oOBaHUE MOMOOUS, TOTOOHBIC
(bUryphl; yMETh pacro3HaBaTh PaBHbBIE U MOI00HBIE GUTYPBI, B TOM
YKCIIE€ B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMETh UCIOJIb30BaTh
reoMEeTpUIECKHe

BCINYHHBI (I[J'II/IHa, yroiJi, rmjaomansb, O6’bCM) IIpU pCIICHWUHU 3aJ1a4 U3

OTHOLIICHUA, HaxXxoJuThb rCOMECTPHUICCKUC

NpYrux y4eOHbIX IPEIMETOB U U3 PEalbHOM KU3HU

KOMMYHHKAIIHOHHBIX ~ TEXHOJOTMA B  pEIICHUH
KOIHUTHBHBIX, KOMMYHHKATHUBHBIX u
OpPraHM3aIlMOHHBIX  33Ja4d  C  COOJIIOJIeHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKHU OE30MaCHOCTH,
TUTUEHBI, pEecypcocOepekeHus, TMPaBOBBIX U
PTHYECKMX  HOPM, HOPM  HH(OPMAIMOHHOH
0€30IacHOCTH;
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- BJIQACTb HABBIKAMH PACIIO3HABAHHA W 3alWUThI

nHpopManuy, HWHGOPMAIIMOHHON  ©e301acHOCTH

JIMYHOCTHU

OK 03 [TnanupoBath u
[peann30BbIBATh COOCTBEHHOEC
podeccuoHaNbHOE U
ITMYHOCTHOE pa3BUTHE,
[peIPUHUMATEITHCKYIO
NesITeTbHOCTD B
podeccroHabHOM cdepe,
M CIIOJIb30BaTh 3HAHUA I10
(bMHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTyallHuiaXx

B obGnactu 1yX0BHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

-- c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI,
PTHYECKOTO MMOBEACHUS;

- CIIOCOOHOCTH OIEHWBATh CUTYAIlUI0 U TPUHHUMATH
OCO3HAHHbIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHO-
HpPaBCTBEHHBIE HOPMBI U IIEHHOCTH;;

- OCO3HAHME JMYHOIO BKJIaAa B TOCTPOCHUE
YCTONYHBOTO OYYyIIETO;

- OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJMUTEISM U
(WJIM) OpyruM YJieHaM CEeMbHU, CO3JJaHUIO0 CEeMbU Ha
OCHOBE NPUHATUS ~ LEHHOCTEH]
CEMEWHON KW3HU B COOTBETCTBUU C TPAAULHUSIMHU

OCO3HAHHOI'O

HapoaoB Poccuu;
OBnaneHune
MENCTBUSIMU:

YHUBEPCATbHBIMU  PETYISATUBHBIMHU
a) cCaMOOPTaHU3aIINs:

- CaMOCTOSATEIBHO OCYIIECTBIIATH MO3HABATEIBHYIO
NICATCIIBHOCTDb, BBIABIATH HpO6HeMLI, CTaBUTh WU
(dhopMynupoBath cOOCTBEHHBIE 3a/1aumn B
00pa30BaTEIIbHOW JICATEIIBHOCTH W KM3HCHHBIX|
CUTYyalHUsX;

- CaMOCTOATCIIbBHO COCTAaBJIATL IIJIaH PCIICHUA
MpoOJeMBbl C  YY4ETOM HMMEIOLIUXCS  PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIITOYTEHU;

- yMETh ONEPHUPOBATH MOHATUSAMMU: palroHaJIbHbIE,
ppalMOHAIIbHBIE, [I0Ka3aTesbHbIE, CTEIICHHBIE,
nmorapu(MUYECKUe,  TPUTOHOMETPUYECKHE  YpaBHEHHS U

HCPABCHCTBA, UX CUCTCMBI;

YMETh ONEPUPOBATHh MOHATHSAMHU: MHOTOTPAHHUK,
MHOTOTpaHHUKa, KyO, Napajulelienunen, Ipu3Ma, UpaMuaa,

CCUCHUC

(urypa u NoBepXHOCTh BpallleHHs, HIWIMHID, KOHYC, map, chepa,
ceueHUs] (UTYyphl BpalleHMA, IJIOCKOCTh, Kacaromascs cgepsl,
[WINHApA, KOHYyCA, TUIOIAAb MTOBEPXHOCTH MUPAMUIBI, TPU3MBI,
cthepsl,

MTUPaMUJIBI,

obbem  KkyOa,

MIPU3MBI,

KOHyca, UWIMHApPA,  IUIONIAdb

[PSIMOYTOJIBHOTO  TapajuleNienurena,
LWIMH]Ipa, KOHYyCca, Iapa; yMEHHE U300pakaTh MHOTOTPaHHUKH U]
[MOBEPXHOCTU BpALICHUs, UX CEUEHUSA OT DPYKHU, C IIOMOIIBIO
YMETh
pacrio3HaBaTh CHUMMETPHIO B IIPOCTPAHCTBE; YMETh PaClO3HABATh

UCPTCIKHBIX HHCTPYMCHTOB U DJJICKTPOHHBIX CPCIACTB;

[IPaBUJIbHBIE MHOTOTPAHHUKH;

- yYMETb OIEpUPOBATH IOHATHUAMH: IPSAMOYIOJbHAs CHUCTEMA
KOOPAMHAT, KOOPAUHATHI TOYKH, BEKTOp, KOOPAMHATHI BEKTOPA,
CKAJIIPHOE IIPOM3BEIECHHUE, Yrol MEXKAY BEKTOpAMH, CyMMa
BEKTOPOB, HaxOIUTb C

[MOMOUIbI0 U3YYEHHBIX (OPMYJI KOOPAUHATHI CEPEIUHBI OTPE3Ka,

MMPpOU3BCACHUC BCKTOpAa Ha YHUCIIO,

PACCTOAHUEC MCIKAY ABYMSA TOUKaAMU
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- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
CrocoOCTBOBAaTh (POPMHUPOBAHUIO U IPOSBICHUIO
[IMUPOKOW SPYAMIIMH B Pa3HBIX OOJIACTSAX 3HAHUM,)
[MOCTOSIHHO TIOBBIIIATh CBOM 00pa3oBaTeNIbHBIA U
KYJIbTYPHBII YPOBEHB;

0) CAMOKOHTPOJIb!

MCIIOJIb30BAaTh TNPUEMbl PEQIEKCUU JUIsl OLEHKHU
CUTYyalllH, BHIOOPA BEPHOTO PEIICHUS;

- YMEThb OLEHUBaThb PHUCKH U CBOEBPEMEHHO
[IPUHUMATD PELICHUS 110 UX CHUKECHUIO;

B) YMOITMOHAJIBHBI HMHTEIJIEKT, TMPEIoIararonuii]
c(hOpMHUPOBAHHOCTE:

BHYTPEHHEH MOTHBALIMHU, BKIIOYAIOUIEH CTPEMIIEHNE
K JOCTHKCHHMIO LEIM U YCIEXy, ONTUMU3M,
MHULIMATUBHOCTh, YMEHHUE J€WCTBOBATh, UCXOMAS W3
CBOHX BO3MOJKHOCTEI,

- OMIATHM, BKJIIOYAIOLIEH CIIOCOOHOCTh NOHHMMATHh
PMOLIMOHAIIBHOE COCTOSIHUE APYTUX, YUYUTHIBATH €0
[IPU OCYIIECTBICHUH KOMMYHHKAIMH, CIOCOOHOCTH
K COYYBCTBHUIO U CONEPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH
BBICTPAUBaTh OTHOWIEHUS C JPYTMMH JIOJbMH,
3a00TUTBCSI, MPOSBIATH MHTEPEC U  pa3periaTh
KOH(JINKTHI

OK 04 D¢pdextuBHO
B3aMMOJICHICTBOBAThH U
paboTaTh B KOJUIEKTHBE U
KOMaH1e

FOTOBHOCTB K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U
CaMOOIIPEEIICHUIO;

-OBJIa/ICHHE HaBbIKaMU Y4eOHO-HCCIIE0BATEIbCKOM,
[MPOEKTHOM M COIMAJIbHON JEATEIbHOCTH;

- YMETb OIIEPUPOBATH MOHATUAMU: CIyYalHbIN OIBIT U CIy4aliHOE
COOBITHE, BEPOSITHOCTh CIy4aHOTO COOBITHS; YMETh BBIYUCIATH
BEPOSATHOCTh C  HUCIOJNb30BAHUEM TIPAPUUECKUX  METOJIOB;
[PUMEHSTh (POPMYJIbl CIOKEHUS U YMHOXEHHS BEPOSTHOCTEM,
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OBHaJICHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU

ICCTBUSMU:
0) cOBMeCTHas JCSITCIBHOCTD:
- [OHMMaTh W KCIOJIb30BaTh IPEHUMYIIECTBA

KOMaHHOW U UHJIMBUyaTbHOU pabOTHI;

- MNPUHUMATh UEIM COBMECTHOM JESATEIbHOCTH,
OpraHU30BbIBATh U KOOPIMHUPOBATH ACHUCTBUS 110 €€
ITOCTHIKECHUIO: COCTaBJIATh,  IUIAH  JCHCTBHH,
pacupenesaTh PO ¢ y4€TOM MHEHHMH YYaCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI;

- KOOPJUHUPOBATH M BBITMIOJIHATH PA0OTY B YCIOBHSX|
PEANbHOTO, BUPTYAJIBHOTO W KOMOWHHUPOBAHHOTO
B3aMOJCHCTBHUS;

OCYIIECTBIIATh  MMO3UTUBHOE  CTPATETHYECKOE
MMOBEJACHUE B PAa3IUYHBIX CHUTYalUsAX, IMPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH HMHUIIMATUBHBIM.
OBjaJicHHe  YHHBEPCATHHBIMUA  PETYISTHBHBIMU
ICVICTBUSIMU:

') IPUHITHE ce0s U IPYTHX JIFOICH:

- IPUHUMATh MOTHBBI U apTyMEHTHI JAPYTUX JIIOJIEH
[IPY aHAJN3E¢ PE3YJIHTATOB JICSITCILHOCTH;
- MPU3HABATh CBOE TMPABO U MPABO APYTUX JIFO/ICH HA
OIIMOKU,

- pa3BHBaTh CIIOCOOHOCTH MIOHUMATh MU C MTO3UIIUH

PYroro uesoBeKa

KOMOMHAaTOpHbIE (GakThl U (GOpMYJbl MpH peHIeHUH 3a]1ay;
OLICHMBATh BEPOSITHOCTU pPEAJIbHbIX COOBITHI; 3HAKOMCTBO CO
CIIy4allHBIMM  BEJIUYHMHAMU;
MPOSIBICHUSI 3aKOHAa  OOJIBIINX
00I11€CTBEHHBIX SIBICHUSAX;

yMeHUe
qucel

NPUBOJIUTH
MPUPOIHBIX

IIPUMEPBI
B 51
- yMeThb CBOOOJHO ONEpPUPOBATH MOHITHAMU: CTENEHb C IIEJIbIM|

[oKa3aTejeM, KOPEHb HATypallbHOM CTENEeHH, CTENEHb C

[PallMOHAJIBHBIM  IIOKA3aTCJICM, CTCIICHb C I[CI\/JICTBI/ITGJIBHBIM
(BelecTBEHHBIM ) TIOKa3aTeNneM, JIorapudM 4ucia, CHHYC, KOCUHYC
Y TAHT'CHC TIPOM3BOJILHOTO YNCIIA;

- YMeTb CBOOOJHO ONEPHPOBATH MOHATUAMH: rpaduK (yHKIUH,

oOpatHast (GYHKIHMs, KOMIO3HIUS (QYHKIHHA, TUHEHHAS QyHKIIHS,

KBaJgpaTU4Has (QYHKIUsS, CTerneHHas (YHKOUS C  LEeJdbIM|
MokaszaTesieM, TPUTOHOMETpUuYeckue  (yHKIMH, oOpaTHbIE
TPUTOHOMETPUYECKUE byHKLUY, IoKa3aTesbHas "

nmorapugmuueckasi QyHKINU; YMETh CTPOUTH I'papuku QyHKIMH,
BBITTOJIHATH MPE0OpazoBaHust rpaduKoB PyHKITHIA;

YMETh HCHOJNb30BaTh Tpapukd (QYHKUMH U1 HU3YydEeHHUs
[IPOLIECCOB M 3aBUCUMOCTEH IIPU PELICHUU 3a4ad M3 APYTHX
YU4EOHBIX HPEIMETOB M W3 pEAJIbHOM KHU3HH;

dhopmyIaMu 3aBUCUMOCTH MEXKITY BETUIMHAMU;

BBIPAXKaTh

CBOOOJTHO OIEPHUPOBATH MOHATUSAMHU: HYETHOCTh (DYHKIUH,
byHKIHIH, byHKIUH,
MOHOTOHHOCTbh (DYHKLIHH, SKCTpeMyM (YHKIMH, HauOojbliee U
HavMeHbIlee 3HadeHWs (YHKIMM Ha TPOMEXKYTKE; YMETb

TICPUOANIHOCTD OrpaHUYCHHOCTDH

[TPOBOINTH UCCIICIOBAaHUE (PYHKIINU;
- YMETh UCHOJbL30BaTh CBOWCTBA M rpaduku (QYHKIHUNA IS
pEelICHNs YpaBHCHUW, HEPABEHCTB M 3a7ad C IapaMETPaMU;
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n300pakaTh Ha KOOPJIWHATHOW TUIOCKOCTH MHOECTBA PEIICHUN
YpaBHEHUM, HEPABEHCTB U UX CUCTEM

OK 05 Ocy1ecTBiasiTh YCTHYIO
1 TUCbMEHHYIO
KOMMYHHKAIIMIO Ha
rOCyJapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
Y4EeTOM OCOOEHHOCTEH
COHNAJIBHOT'O U KYJIbTYPHOTI'O
KOHTEKCTa

B o0yiacTH 3CTETHYECKOr0 BOCIIUTAHUS

9CTCTUYCCKOC OTHOIICHHUEC K MHPY, BKJIIOYasd

PCTETHKY OBbITa, HAYYHOTO M TEXHHUYECKOTO
TBOpYECTBA, CIOPTa, TpyAa U OOIIECTBEHHBIX
OTHOIIICHUM;

- CIIOCOOHOCTh BOCIPUHUMATH pPA3JIMYHBIE BUJIbI
1ICKYCCTBA, TPAAULIMK U TBOPUECTBO CBOETO U IPYIHX
HapoZOB, OIIYILAaTh AMOLMOHAIBHOE BO3JIECHCTBUE
CKYCCTBA;

- yOEeXIEeHHOCTb B 3HAUUMOCTH AJI JIMYHOCTH U
o0lIecTBa OTEYECTBEHHOI'O U MUPOBOI'O HCKYCCTBA,
PTHUYECKUX KYIBTYPHBIX TPATUIMA ¥ HAPOIHOTO
TBOPYECTBA,;

- TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HBIX BHAAX
CKYCCTBA, CTPEMJICHME TMPOSIBJIATH  KauecTBa|
TBOPYECKOW JINUHOCTH;

OBnaseHre YHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMU
MENCTBUSIMU:

a) oOmIeHue:

- OCYIIECTBISTh KOMMYHHMKAIIMM BO BceX cdepax|
PKU3HU;

- pacmo3HaBaTh HeBepOalbHbIE CpeiCTBA OOLICHMUS,
[MOHMMATh  3HAYEHUE  COLHUAIbHBIX
[pacno3HaBaTh IPEINOCHUIKU KOH(IMKTHBIX]

CI/ITyaHI/II\/'I U cMAT4YaTh KOH(i)J'II/IKTI)I;

3HAKOB,

- YMETh ONEepUPOBaTh IMOHATHUSAMH: CpelHee apu(MeTHUecKoe,

MeaMaHa, HauOoJbllee W HAaUMEHbIee 3HAYEHUS, pa3Max,
ncriepcysi, CTaHAapTHOE OTKJIOHEHUE YMCIOBOro Habopa; yMeHue
M3BJICKaTh, UHTEPIPETUPOBATHh HH(OPMALIHIO, IPEICTABICHHYIO B
Tabnulax, Ha auarpammax, rpaukax, oTpakarollyl0 CBOMCTBA
[peasbHBIX MPOLIECCOB U SBJICHUMN; MPEICTABIATh HH()OPMAIHIO C
[OMOILBI0 TAOJMUI] M JAMarpaMM; HCCIIEAO0BAaTh CTaTUCTHYECKHUE
NTaHHbIE, B TOM YHCJIE C MPUMEHEHUEM TpapUUECKUX METOJO0B U
JIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATh MOHATHSAMH: TOYKA, MpsMas, IJIOCKOCTb,
[IPOCTPAHCTBO, JIBYTPaHHBIA Yroj, CKpELIMBAIOIIMECS IpsIMBIE,
[apajljIeIbHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX U IIOCKOCTEM,
YTOJI MEKAY MPSAMBIMH, YTOJI MEXY MPSAMON U TIIOCKOCTBIO, YTOJl
MEX/1Yy IUIOCKOCTSIMH, PAacCTOSIHME OT TOYKM JIO0 IUIOCKOCTH,
[PacCTOSIHUE MEX]TY IIPSIMBIMU, PACCTOSTHUE MEKIY MIOCKOCTSIMU;
- YMETh MCIIOJIb30BaTh MPH PEIICHUH 33Jad U3y4eHHbIe (DaKThI U
TeopeMbl IJIAHUMETPUU; YMEHHUE OLICHUBATh pa3Mepbl 0OBEKTOB

OKpY’KaroIIero Mupa
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- pPa3BepHYTO U JIOTUYHO H3JIaraThb CBOIO TOYKY|
3pEHMsI C HCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

OK 06 [IposiBisTh
rpaX1aHCKO-TATPHOTHUECKYIO
[MO3UIINIO, IEMOHCTPHPOBATH
0CO3HAHHOE IIOBEJICHNE HA
OCHOBE TPaTUIIMOHHBIX
00111€4€IIOBEUECKHIX
[IEHHOCTEH, B TOM YHCJIE C
Y4ETOM rapMOHH3AIMH
MEXHAIMOHATBHEIX U
MEKPEITUTHO3HBIX OTHOIICHHUH,
[IPUMEHSThH CTAHIaPThI
QHTHKOPPYIIIHOHHOTO
[TOBEICHUS

00 yJaromuMucs
rpak1aHCKOW UJIEHTUYHOCTH;

OCO3HaHue POCCHIICKOM
- LleJICHA paBJIEHHOE Pa3BUTHE BHYTPEHHEH MO3ULIUY
ITMYHOCTH
[ICHHOCTEH HapoJIOB

Ha OCHOBC JYXOBHO-HPAaBCTBCHHBLIX

Poccuiickoii  ®depepaunu,
nu

MCTOPUUCCKUX HallMOHAJIbHO-KYJIBTYPHBIX

TpaguIul, (OPMHUPOBAHUE CHUCTEMbl 3HAYUMBIX|

LICHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AQHTUKOPPYIILIMOHHOIO MHUPOBO33PEHUS,
3KOJIOTUYECKOU KYJBTYpHI,

CITOCOOHOCTH CTaBHUTh e U CTPpOUTH KU3HCHHBIC

[IPaBOCO3HAHMSI,

T1JIAHBI,
B vactu rpakaaHCKOT0 BOCIIUTAHUSA:

OCO3HAHWE CBOUX KOHCTUTYLIMOHHBIX IpaB H
00513aHHOCTEM, yBa)KEHHE 3aKOHA U NPABOIOPAIKA;

IIPUHATHUC TPpaaUuIUOHHBIX HallMOHAJIbHBIX,

O6H.I€‘ICHOB€‘ICCKI/IX TYMaHHUCTUYCCKHUX U
JICMOKPATUYCCKHUX HGHHOCTCﬁ;

IMPOTHUBOCTOATH

T'OTOBHOCTB nJICOJI0Irny

PKCTPEMHU3MA, HaI{MOHAIN3Ma, KceHodoOuu,
I[I/ICKpI/IMI/IHaL[I/II/I 1o conuaJlIbHbIM, peJII/II‘I/IO3HBIM,
paCOBBIM, HalmnOHAJIbHBIM HpI/I3HaKaM;

- TOTOBHOCTH BECTH COBMECTHYIO JIEATEIBHOCTH B

MHTCpPECAX I'pa’KaaHCKOro O6H_I€CTBa, y4aCTBOBAaTh B

- YMETbh OIIEPUPOBATH MMOHATHUAMU: IIPSIMOYTOJIbHAS CHCTEMA
KOOPJIMHAT, KOOPIAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE NIPOU3BEIEHHE, YTOJI MEXY BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOPA Ha YUCIIO; HAXOIUTH C
[TOMOILBIO U3Y4EHHBIX (POPMYJI KOOPAUHATHI CEPEANHBI OTPE3KA,
[pacCTOsIHUE MEXAY ABYMS TOUKAMHU;

-yMeTb BBIOMPATh MOAXOIAIINN U3yISHHBIM METOA [ PELLICHUS
3a7a4yy, paclio3HaBaTh MaTeMaTHYeCKue (PaKThl U
MaTeMaTH4eCKUe MO B IPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B ICKYCCTBE; YMEHHE NPUBOIUTH TPUMEPHI
MaTEMaTHYECKUX OTKPBITHI POCCUICKON U MUPOBOM
MaTeMaTU4eCKON HAYKH.

- YMETb OIIEPUPOBATh MOHATUSAMU: CIIyYailHBIN OINBIT U CIIy4allHOE
COOBITHE, BEPOSITHOCTh CIy4alHOTO COOBITHS; YMETh BBIYUCIATH
BEPOSITHOCTH C  HWCIOJNB30BAaHUEM TpaQHUUECKUX  METOJIOB,;
PUMEHATh (POPMYIIBI CIOXKEHUS U YMHOXXEHHS BEpPOATHOCTEH,
KoMOUHATOpHbIE (akTbl W (GOpPMYJIbl NPU pEIICHUH 3a]ay;
OLIEHUBAaTh BEPOATHOCTU pEaJbHBIX COOBITUH; 3HAKOMCTBO CO
CIIy4allHBIMM  BEJIUYHMHAMU; IIPUMEPBI

YMEHHE MPHUBOJIUTH

IPOSABJICHUA  3aKOHa OOJIBIIMX YHCET B NpUPOAHBIX U

O6IJ.I€CTB€HHLIX SIBJICHUAX
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CaMOYITPaBJICHUU B 0011e00pazoBaTeIbHON
OpraHU3alNK U JETCKO-IOHOIIECKUX OpraHU3aIusX;
- yMEHHE B3aMMOJICHCTBOBATh C COLHAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C MX (YHKIUSIMH U
Ha3HAUYCHHEM;

- TOTOBHOCTh K T'YMaHUTApPHOM M BOJIOHTEPCKOIL
NEeATEIbHOCTH;

MaTpUOTUYECKOT0 BOCITUTAHHUS:

- c(hOpPMHUPOBAHHOCTh POCCHMCKOW Tpa)JTaHCKOH
WJICHTUYHOCTH, MAaTPUOTU3MA, YBAXEHUS K CBOEMY]
HapoJly, YyBCTBA OTBETCTBEHHOCTH repen PoauHoi,
FOpJIOCTH 3a CBOM Kpaii, cBoro PosinHy, CBOH SI3bIK U
KYJIbTYDPY, MIPOLLIOE u HacTosuiee
MHOI'OHALIMOHAJILHOT 0 Hapoaa Poccuu;

- ILIEHHOCTHOE OTHOIIEHHWE K TrOCYJapCTBEHHBIM
CUMBOJIAaM, HMCTOPUYECKOMY UM  IPUPOLHOMY]
HacJeAWI0, TMaMsITHUKAM, TPaaUuLHsIM HapOJIOB
Poccun, noctmxkenusim Poccun B Hayke, UCKYCCTBE,
CIOPTE, TEXHOJIOTUSAX U TPYAE;

- ujeiiHas yOexIeHHOCTb, TOTOBHOCTh K CIYKEHHIO
1 3ammuTe OredecTBa, OTBETCTBEHHOCTHh 3a €ro
Ccyas0y;

OCBOCHHBIC  OOYYAIONMMHUCA  MEXKIPEAMETHBIE
[MOHATHS W YHUBEpCAIbHBIC Y4eOHBIC J1eHCTBUSA
(perymisTUBHBIE, MT03HABATEJIbHbIE,
KOMMYHUKATHUBHBIE);

- CHOCOOHOCTB X MCIOJIb30BaHUs B I03HABATEIbHON
M COUMaIbHOM  MpaKTHKE, TOTOBHOCTh K|
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CaMOCTOATCIIBHOMY IJIaHUPOBAHUTO i

OCYIIECTBIICHHIO y4eOHOI JIeSITEIIbHOCTH,
y4eOHOro v
Me1arornIecCKUMH pabOTHUKAMH U CBEPCTHUKAMHU, K

Y1aCTHUIO IMOCTPOCHHUHA HHﬂHBHﬂyaHLHOﬁ

OpraHu3aLuu COTPY/ZHUYECTBa
B
00pa30BaTeNIbHOIN TPaeKTOPHUY;

- OBJIaJICHNE HaBbIKaMH y4eOHO-
CCIIEI0BATENBCKOM, POEKTHON U COLMATIbHOM
NesITeTbHOCTH

OK 07 ConeiictBoBath
COXPaHEHHIO OKPY>KatoIIei
Cpelbl, pecypcocOepexeHHUIO,
[IPUMEHSTh 3HAaHUSI 00
M3MEHEHHUH KIIMMATa,
[IPUHIUITBI OEPEKITUBOTO
[TPOU3BOJCTBA, 3PPEKTUBHO
NIEHICTBOBATH B UPE3BbIYANHBIX
CUTYaIHsIx

- HE MpPUHUMATh JCUCTBUA,
OKpY>Karolleu cpelie;

- yMETh  MNPOrHO3UPOBATh
DKOJIOTHYECKUE ITOCIICICTBHS
e CTBUIA, TPEAOTBPAIIATh UX;

MIPUHOCSIINE BpPE.

HeGJ’Ial"OHpI/IHTHBIe
MpEAIIPUHUMACMBIX]

- pacIIMpUTh ONBIT JEATEIBHOCTH 3KOJIOIMYECKOM
HaIpaBJIeHHOCTH;
- pa3pa0aThIBaTh IUIaH PEILICHHS MPOOJIEMBI C yIETOM,

aHaJ3a UMEIOIIAXCSI MaTepHaTbHBIX u
HEeMaTepHaJIbHBIX PECYpPCOB;

- OCYUIECTBJTH  LIEJICHANpPAaBJICHHBIA  IMOMCK|
[epeHoca CpeicTB M Crnoco0oB  JeicTBUs B

pohecCHOHATBHYIO CPENy;

- YMETh IEPEHOCUTHh 3HAHUS B IMO3HABATEJIbHYIO U
MPAKTUIECKYIO0 00JIACTH KU3HEEATCIIEHOCTH,

- IpeasiaraTh HOBbIE MPOEKTHI, OLEHUBATH UICU C
[MO3UIIMM HOBU3HBI, OPUTUHAIILHOCTH, IPAKTUUYECKOMH]

yMETh OINEpPHPOBATh MOHATUAMH: (DYHKIMS, HEnpepbIBHAS

¢dyHKLIMsA, TPOM3BOJHAs,  IMepBooOpasHas,  ONpeAeTICHHbIN
MHTETpal; yMETh HAXOAWTHb IIPOM3BOJHBIE DJIEMEHTAPHBIX
(GyHKIMM, HUCMONB3ys CIPaBOYHBIE MaTepHallbl; HCCIEAOBATh B

HpOCTCﬁIHPIX clIydasax q)yHKIII/II/I Ha MOHOTOHHOCTH, HaXOIHTb
HauOOJbIINEe M HAUMEHBIINE 3HAYCHUS (bYHKHHﬁ; CTPOUTH
arrapara

MPUMEHSTh [POU3BOJIHYIO TpHU

rpa(I)I/IKI/I MHOI'O4YJICHOB C HUCIIOJIBb30BaAHHUCM

MaAaTEMAaTUYCCKOIro aHalln3a,
Ha

pemieHuu  3a1ad

OPHUCHTHPOBAHHBIC 3ada4Xd Ha HaMOOJIbIIIME M HaWMEHBIINE

JABHIXKCHUC, peuaTtb IMPAKTHUKO-
3HAUCHUS, HA HAXOXKICHHUE MTyTH, CKOPOCTH U YCKOPECHUSI;

- YMETh ONEPUPOBATH TOHSATHSIMHU: JBIKECHHE B IMPOCTPAHCTBE,
Mo100HBIe (PUTYPHI B TPOCTPAHCTBE; WCIOJIH30BATH OTHOIICHHE
[JI0Maael TOBEPXHOCTEH M 00BEMOB MOMOOHBIX GUTYP TpHU
pEIICHUH 33]1aY;

- YMCTH BBIYHUCJIATH TI'COMCTPHUYCCKUC BCIMYHHBI (IUII/IHa, yroii,

TJ101aab, 06’beM, iomanab HOBerHOCTI/I), HCIOJIb3Ys U3YUCHHBIC

3HAYUMOCTH,

(hOpPMYJIIBI U METOIBI
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- JdaBaTb OLCHKY HOBBIM CHUTyallusIM, BHOCHUTDH

KOPPCKTHUBLI B JACATCIIBHOCTD, OLICHUBATh

COOTBCTCTBUC PEIYJILTATOB LCIISAM

MK 1.3. OcyiecTBiasarh

OLICHKY IIPOU3BOJCTBCHHO-

TCXHUYCCKUX
roKasareseil paboThl
DJICKTPUYCCKOTO U
HIICKTPOMEXaHHYECKOTO
00opynoBaHus

bazoBnie mornueckue aeiCTBUS:

-BJIaJICTh HABBIKAMHU IOJy4YeHHS HHGOpMalNH U3
MCTOYHHUKOB  Pa3HbIX THUIIOB, CaMOCTOSITEJILHO
OCYILIECTBJISITh TTOMCK, aHAJIM3, CUCTEMAaTHU3allUuI0 M
WHTEPIpETANI0 WH(OPMAITUU Pa3IMYHBIX BHJIOB U
(dhopM TpecTaBICHHUS.

ba3oBbIe Hcclie0BaTelIbCKUE IEHCTBUS:

-['oTOBHOCTE M CIOCOOHOCTH K 0OpPa30BaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUU BCEH KHU3HU;
0CO3HaHUE IIEHHOCTU HAYyYHOH 1€ATEIbHOCTH,

-TOTOBHOCTb ~ OCYLIECTBJIATH  INPOCKTHYIO U
ICCIIEN0BATENIbCKYIO AEATEIbHOCTh WHAUBUAYAIbHO

1 B TpYIIIIE.

'YMeTh ncciaeaoBarh NOCTPOSHHBIE MOEIH C UCIIOJIb30BAHUEM
armapara anreOpbl, HHTEPIPETUPOBATh OTYYEHHBIH Pe3yabTaT;
CTPOUTh MaTEMAaTUUYECKUE MOJIEIN, MHTEPIPETUPOBATH
MOJITy4YEHHBIH pe3yNabTaT; peuiarh MPUKIaJHbIEC 3aa4H
CpeJicTBaMH MaTe€MaTUYECKOro aHaIn3a, B TOM YHCIIE COLIMAIbHO-
HPKOHOMUYECKOT0 U (PU3HUECKOr0 XapakTepa,

- YMEHHE BBIOMPATh MOIXOJSIINA METOJ JUIS PEIleHUs 3aJaduH,
[MOHMMAaHUE 3HAYUMOCTH MAaT€MAaTUKU B M3yYCHUH MPUPOJTHBIX U
0OIIIECTBEHHBIX TPOIECCOB W SBICHUW; yMEHHE paclo3HaBaTh

IMPOSABJICHUC 3aKOHOB MATCMATHKUM B HCKYCCTBEC, YMCHHC

[IPUBOAUTH IIPUMEPHI MATEMATUYECKUX OTKPBITUH POCCUICKON U
MHUPOBOW MAaTEMAaTUYECKON HAYKHU

MK 2.1. OcyiecTBiATh
[J1aHpoBaHue padoT 1o
PKCIITyaTauu
PIIEKTPUYIECKOTO 1
PIIEKTPOMEXAHUYECKOTO
000pyI0BaHUSI.

ba3oBrIe Jormueckue JeHCTBH:

-BJIQJICTh HABBIKAMHU TOJTYYCHUS WHPOPMAIUU W3
MCTOYHHUKOB Pa3HBIX THUIIOB, CaMOCTOSATCIIBHO
OCYHICCTBJIATh IIOMCK, aHalin3, CUCTECMATU3AlUI0 U
MHTEPIIPETAIMI0 HHPOPMAIIUU PA3TMYHBIX BUIOB H
(dhopM TIpeICTaBICHHUSL.

ba3oBbIc HCCIeI0BATEILCKUE ICHCTBUS:

Y METh HCCIIeN0BaTh IOCTPOSHHBIE MOJIEIIHN C UCII0JIb30BAaHUEM
arnapara anreOpbl, MHTEPIPETUPOBATh OJYYEHHBIA Pe3yJbTaT;
CTPOUTH MAaTEMaTH4YECKHE MOJIEIN, MHTEPIIPETUPOBATH
[OJIy4EHHBIH pe3yJbTaT; pelarh MPUKIaJHbIC 3a]a4u
CpeACTBaMHU MaTeMaTUYECKOro aHajIn3a, B TOM UHCJIE COLIUAJIbHO-
PKOHOMUYECKOr0 U (PU3HUECKOro XapakTepa,

- YMEHHUE BBIOMPATh MOAXOASIINI METO I PEILCHHS 3a1a4H;
[MOHMMAaHHUE 3HAYMMOCTH MaTeMaTUKU B U3yYECHUH MPUPOAHBIX U
00I1IECTBEHHBIX MPOLIECCOB U SIBICHUI; YMEHHE PAaCO3HABATh

IIPOSABJICHHUEC 3aKOHOB MAaTEMATHUKH B KUICKYCCTBC, YMCHUC
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-['oTOBHOCTE M CIIOCOOHOCTH K OOpa3oBaHUIO Y
caMO00pa30BaHUI0 HA MPOTSHKEHUU BCEH KHU3HU;
0CO3HaHUE IIEHHOCTU HAYYHOH I€ATEIbHOCTH,

-TOTOBHOCTb OCYILECTBIIATH IPOEKTHYIO U
ICCIIEI0BATENILCKYIO IEATENBHOCTD HHIANBUAYAIbHO
1 B IpyIIIE.

[IPUBOIUTH IPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUICKON 1
MUPOBOW MareMaTU4eCKON HayK1

MK 2.2.
Pa3pabarsiBaTh
TOKYMEHTAITHIO

110

PKCIITyaTauu
PIIEKTPUYIECKOTO 1
PIIEKTPOMEXAHUIECKOTO
000pyI0BaHUSI.

ba3oBbie Tornueckue JeiCTBU:

-BJIaJIETh HABBIKAMHU TMOJy4YeHHUS HHOOpMalNU U3
MCTOYHHUKOB  pa3HbIX THUIIOB, CaMOCTOSITEIILHO
OCYILECTBIISATh MOUCK, aHAJIM3, CUCTEMATH3alUI0 M
WHTEPIpETANI0 WH()OPMAIIUU Pa3IMYHBIX BHJIOB U
(hopm mpeacTaBIeHUs.

ba3oBbIe Hcclie0BaTelIbCKUE IEHCTBUS:

-['oTOBHOCTE M CIIOCOOHOCTH K OOpPa30BaHUIO U
caMO00pa30BaHUI0 Ha MPOTSHKEHUU BCEH KHU3HU;
OCO3HAHME IICHHOCTU HaY4YHO! AESTEIbHOCTH,

-TOTOBHOCTb OCYUIECTBIISITh IPOEKTHYIO U
1CCIIEI0BATEIIBCKYIO JESTEIbHOCTh NHANBUYAIbHO
1 B rpyIIie.

YMeTh UCCIeA0BaTh [IOCTPOCHHBIE MOJEIH C UCIIOIb30BAHUEM
armnapara ajareopbl, HHTEPIPETUPOBATh IOJIYYEHHBIA PE3yJbTaT;
CTPOUTH MAaTEMaTU4YECKHE MOJIEIIN, MTHTEPIIPETUPOBATH
[TOJIy4E€HHBIM PE3yJIbTaT; pelaTh MPUKIaJHbIC 3a1a4H
CpeICTBaMHU MaTeMaTUYECKOro aHajIn3a, B TOM UHCJIE COLIUAIbHO-
HKOHOMHMUYECKOr0 ¥ (PU3MUECKOro XapaKkTepa;

- YMEHUE BBIOMPATh MOAXOASIINI METO I PEeLLICHUs 3a1a4H;
[MOHVMMAaHHUE 3HAYMMOCTH MaT€MaTUKHU B U3y4CHUH IIPUPOJHBIX U
00IIECTBEHHBIX MPOLIECCOB U SIBICHUI; YMEHHE PAaCO3HABATh
[TPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B UCKYCCTBE, YMEHHE
[IPUBOAUTH IPUMEPHI MATEMaTUYECKUX OTKPBITUH POCCUMCKOU U
MHUPOBOM MaTe€MaTH4YEeCKON HAYKH

MK 3.1. OcyiecTBiAaTh
pa3paboTKy U ohopMIICHUE
TEKCTOBOM U

rpaduveckoil yacrei
TEXHUYECKOU TOKYMEHTALUH.

ba3oBbie TOornyeckue JeiCTBU:

-BJIAZICTh HABBIKAMH ITOJTY4YeHUs WHQPOpMAIUU U3
MCTOYHUKOB  pa3HbIX THUIIOB, CaMOCTOSITEJILHO
OCYILECTBJISITh MOUCK, aHAJIM3, CUCTEMAaTH3alUI0 M
WHTEPIpETANI0 WH()OPMAIIUU Pa3IMYHBIX BHUJIOB U
(hopm mpeacTaBIeHuUs.

bazoBrie HCCICO0BATCIIbCKUC HeﬁCTBHHZ

'YMeTh UcCIe0BaTh OCTPOCHHBIE MOEIH C UCIIOIb30BAHUEM
arnapara anreOpbl, MHTEPIPETUPOBATh IOJYYEHHBIA Pe3ybTaT;
CTPOUTH MAaTEMaTU4YECKHE MOJIEIN, MHTEPIIPETUPOBATH
[TOJIy4E€HHBIM PE3yJIbTaT; pelaTh MPUKIaJHbIC 3a1a4H
CpeICTBaMHU MaTeMaTUYECKOro aHajIn3a, B TOM YHCJIE COLUAIBHO-
HKOHOMMUYECKOr0 ¥ (PU3MUECKOro XapaKkTepa,;

- YMEHHUE BBIOMPATh MOAXOASIINI METO I PEeLICHHS 3a1a4H;
[TOHMMAHHUE 3HAYMMOCTH MaTeMaTUKHU B H3yYCHUU NIPUPOAHBIX U
00I11eCTBEHHBIX MPOLIECCOB U SIBICHUI; YMEHHE PAaCO3HABATh
[TPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B UCKYCCTBE, YMEHHUE
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-['oTOBHOCTE M CIIOCOOHOCTH K OOpPa30BaHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUU BCEH KHU3HU;
0CO3HaHUE IIEHHOCTU HAYYHOH I€ATEIbHOCTH,

-TOTOBHOCTb OCYILECTBIIATH IPOEKTHYIO U
ICCIIEI0BATENILCKYIO IEATENBHOCTD HHIANBUAYAIbHO
U B IpYyIIIE.

[IPUBOJUTH IPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUNCKON U
MUPOBOW MareMaTU4eCKON HayK1

I1K 3.2. BbInogHATE pacueTsl
PJIEMEHTOB 2JIEKTPUYECKOr0 U
PIIEKTPOMEXAHUYECKOTIO
000pyI0BaHUSI.

Bba3oBrle Joruueckue nelcTBU:
-BJIaZIeTh HaBBIKAMM TOJY4YeHHUS HHPOpMAINHU U3
MCTOYHUKOB pa?,HI)IX THUIIOB, CaMOCTOATCIIBHO
OCYH_IGCTBJI}ITL IIOUCK, aHaJIu3, CUCTEMATU3allui0 H
MHTEPIpETANI0 HHPOPMAIIUK PA3TMYHBIX BUJIOB H
(bopM mpecTaBIeHUsI.

ba3oBbIc HCCICIOBATEILCKUE ICHCTBUS:

-['oToBHOCTH M CHOCOOHOCTH K OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSDKCHUM BCEW JKU3HU;
OCO3HAHME IICHHOCTH HAYYHOU JeSITeIbHOCTH,

-TOTOBHOCTH OCYIIIECTBIISITh MPOEKTHYIO U
1CCIIe10BATEIIbCKYIO IESITENbHOCTh HHIMBUAYAIbHO
1 B TpyIIIIE.

YMeTh uccaeaoBaTh NOCTPOSHHBIE MOJIEIIHN C
MCIIOJIb30BAHUEM alapara anreopbl, HHTEPIPETUPOBATh
[TOJIy4E€HHBIM PE3YJIBTAT; CTPOUTh MATEMAaTHYECKHUE
MOJIEJIN, UHTEPIIPETUPOBATH IIOIIYYCHHBIN PE3yNbTaT; pelaTh
[IPUKJIAJHBIC 33[]a4X CPEICTBAMU MaTEMaTHYECKOT O aHAIIN3a, B
TOM YHCJIE COLUATBbHO-3KOHOMUYECKOr0 U (PU3NIECKOTO
XapakrTepa;

- YMEHHUE BBIOMPATh MOAXOASIINI METO I PEeLIeHHs 3a1a4H;
[MTOHUMAaHNE€ 3HAYMMOCTH MaTEMAaTUKHU B U3Y4EHUU IIPUPOIHBIX U
00IIECTBEHHBIX MPOLIECCOB U SIBICHUI; YMEHHE PAaCO3HABATh
[IPOSIBJICHUE 3aKOHOB MaTEMAaTUKU B UCKYCCTBE, YMEHHE
[IPUBOAUTH IPUMEPBI MAaTEMaTUYECKUX OTKPBITUH POCCUICKON U
MUPOBOM MareMaTU4eCKOM HayK1
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2. CTpyKTypa M coaep:kaHue 0011e00pa30BaTeJIbHON AU CHUIITHHbI

2.1. O0beM QM CHUIIMHBI U BUAbI y4eOHOH padoThl

Buj yueOHoii padoThl

Oobvem 6 uacax

O0beM 00pa3oBaTeIbHOIN MPOrpaMMbl THCHUTITTHHBI 340
B T.Y.

OcHoBHOe cofep:kaHue 280
BT. 4..

TEOpEeTHYECKOe 00yUEeHNE 200
MPaKTUYECKHUE 3aHATHS 80
IIpodeccuoHaibHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Coep:KaHue 50
NMPHUKJIATHOT0 MOIYJIs1)

BT. 4..

TeopeTuiecKkoe o0yueHue 8
MPAKTUYECKUE 3aHATH 42
BHeayauTopHasi camocTosiTeJIbHAas padoTa cTyAeHTa 32
Koncyabranum 16
IMpomeskyTouHasi aTTecTanus (IK3aMeH) 12
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2.2. TemaTuyeckuii mjiaH u CoACpKaHUuEC TUCHUITIJINHBI

Conep:xxanue y4eOHOro MaTepuasia (OCHOBHOe U MPO(eccCuoHAIBLHO-

HaumeHoBaHue pa3iesioB . O6bem ®opmMupyemble
OpPHEHTHPOBAHHOE), 1a00pPaTOPHbIE M MPAKTHYECKHE 3aHATHS, NPUKJIATHOMH
U TeM 4acoB KOMIIEeTeHIINH
MOYJIb (IIPY HAJTUYUM)
1 2 3 4

OcHoBHoOe coiepkaHue

Pasgen 1. IloBropenue 16

Kypca MaTeMaTUKHU

OCHOBHOM LIKOJIbI

Tema 1.1 Coneprkanue yaueOHOro Marepuana

Lens u 3a1au¥ | bazoBble 3HaHUS U YMEHUS 110 MareMarrke B IpoheCCHOHATBHON U B TOBCEAHEBHOM

MaTeMaTHUKH MPU OCBOCHUH | IESTEILHOCTH.

CHEIUAIbHOCTH KombunupoBanHoe 3aHsiTHE 2

Tema 1.2 Coneprxanue yaeOHOro Matepuaia

Yucna w  Beruucienus. | JIeiicTBHs HaJ MOJIOKUATEIBHBIMA M OTPUIIATEIILHBIME YU CIIAaMH, OOBIKHOBEHHBIMH 1 OK-01, OK-02,

Bripaxxenus U | JECSITHYHBIMH JPOOSMHU. OK-03, OK-04,

npeodpazoBaHus JeiicTBus co creneHsaMu, GOpPMYIIbI COKPAILICHHOTO YMHOKEHHUS. 2 OK-05, OK-06,
IIpakTH4eckoe 3aHsATHE OK-07

Tema 1.3. IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COlePKAHNE (CONEeP:KaHUe TPUKJIATHOTO IIK 1.3

I'eomeTpus Ha INIOCKOCTU | MOTYJIsl) K 2.1; 2.2
Buap! mitockux GUryp v ux riomaib. IIK 3.1; 3.2
[TpakTHKO-OpHEHTHPOBAHHBIE 33/1a4H B Kypce T€OMETPUU Ha MIOCKOCTH 2
IIpakTHYeckoe 3aHsATHE
CamocrosiTesbHasi padora 2

Tema 1.4 Coneprkanue yaeOHOro Mareprania

[IpouenTtHeie Beraucienus | [IpocTsie MpOIEHTHI, pa3Hble CIOCOOBI X BBIYUCICHUS. CI0KHBIE TPOIICHTHI
IIpakTH4yeckoe 3aHsATHE 2

Tema 1.5

Coneprkanne yaeOHOT0 MaTeprana
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YpaBHEHHS U HEPABEHCTBA

Jluneiinble, KBajpaTHbIE, IPOOHO-TMHEIHBIE YPAaBHEHUS U HEPABEHCTBA

IIpakTu4eckoe 3ansiTHE 2
Tema 1.6 Coneprxanue yaeOHOro MaTepuaa
Cucrembl ypaBHeHMH U | CiocOOBI PEIICHUsI CUCTEM JIMHEWHBIX ypaBHeHH. [loHsTus: marpuna 2x2 u 3x3,
HEPABEHCTB onpexaenuTends Marpulbl. Merox ['aycca. CucreMbl HEIMHEHHBIX YpaBHEHUM. 6
CucreMbl HEpaBEHCTB
KoMOuHupoBaHHOE 3aHsATHE
Paznen 2 Ilpsimble m 16
IJIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coneprkanue yaeOHOr0 Mareprania
OcHoBHbIE nousatus | [lpeamer crepeomerpun. OcCHOBHBIE TMOHATHS (TOYKA, MpsMas, IUIOCKOCTb,
CTEpEeOMETPUH. npoctpaHcTBO).  OcHOBHBIE — akcHMOMBl  crepeomerpuu.  Ilepecekarormmect, 2
PacnonoxxeHue npsAMbIX U | mapajsiebHble U CKpelluBarolmuecs mpsmble. [IpusHak #u  CBOICTBO
IIJIOCKOCTEN CKpeIIMBalOMUXCs NMPAMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI.
IIpakTH4yeckoe 3ansiTHE
Tema 2.2. Conepxanne yaeOHOr0 MaTepuaa OK-01, OK-03,
ITapamienpHOCTh TpAMBIX, | [lapannensusie npsimas u miockoctb. Omnpenenenue. I[Ipusnak. CoiictBa (c OK-04, OK-07
OpAMOM M IUIOCKOCTH, | ToKa3zareiabcTBoM). [lapamnensuble minockoctu. Onpeaenenue. [Ipusnak. CBoiicTBa IIK 1.3
IIJIOCKOCTEN (c nokazarenscTBOM). TeTpasp u ero aneMeHThl. [lapannenenumnen v ero 3J1€MEHTHI. IIK 2.1; 2.2
CpolicTBa MNPOTHBONOJNIOKHBIX TI'paHell M  JUaroHaJed mapajuiesenuIea. 4 IIK 3.1; 3.2
Ilocrpoenue ceuenuit. Pemenue 3anay.
KomOunupoBanHoe 3austre
Tema 2.3. Coneprkanue yaeOHOr0o Marepraia
[lepneHMKyISIpHOCTD [lepnienukynspubie npsMble. [lapamienbHble NOpsMble, MEPIEHAUKYISPHBIE K
HPSIMBIX, IPSIMON U I0CKOCTH. [IpU3HaK neprneHuKyIIpHOCTH NPSMOM U INIOCKOCTH. J[0Ka3aTenbCTBO.
IIJIOCKOCTH, IIJIOCKOCTEN [lepniengukynap u HakioHHas. lleprnengukynspHele 1IockocTH. [Ipu3Hak
NEPIEHANKYJISIPHOCTH TUIOCKOCTEN. J0Ka3aTreabCTBO.
PaccrosiHus B IpoCTpaHCcTBE 2

HpaKTI/I‘{eCKOC 3aHATHE
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Tema 2.4.

Coneprkanne yaeOHOro Marepurana

Teopema 0 Tpex Teopema 0 Tpex mnepneHIUKyssIpax. JlokasaTenbCTBO. YTosl MEXAy NpsIMOM H
TCPHCHAMKYIApax IUIOCKOCTBIO. YTOJ MEXKY MIOCKOCTAMHU 2
KomOunupoBanHoe 3ansrue
Tema 2.5. IIpodeccnonanbHO-OpHEHTHPOBAHHOE COiepKaHue (ColepKaHue NPUKJIAJTHOI 0
[TapayensHele, MO/LYJIsT)
NepIEHANKYIISPHbIC, Axkcuombl  crepeoMeTpud. llepneHAMKYISIPHOCTH HPSIMOM U IIJIOCKOCTH,
CKPEILMBAIOIIMECS MPSIMbIE | MapalIeIbHOCTD TIBYX MPSIMBIX, TIePIICHANKYISIPHBIX MIJIOCKOCTH, 4
NEePIEHANKYIISPHOCTD TUIOCKOCTEH
IIpakTHyeckoe 3aHATHE
CamocTosiTesibHasi paboTa 2
Tema 2.6. Coneprkanne yaeOHOr0o MaTrepurania
Pemenue 3anay. [Ipsameie u | PacnionoxeHne mpsAMBIX U IUIOCKOCTEH B mpocTpaHcTBe. lleprneHaukynsapHOCTh U
IUIOCKOCTH B IIPOCTPAHCTBE | MapajlIeIbHOCTh MPSAMBIX U TDIOCKOCTeH. CKpenMBaronmecs npsMble
KonTpoabnas padora 2
Pasnen 3. Koopaunatel u 12
BEKTOPbI
OK-02, OK-03,
Tema 3.1 Conepxanne yueOHOr0o MaTepuana OK-04, OK-07
JlexapToBbl KOOpAMHATHI B | JIekapTOBBl KOOpAMHATHI B MpocTpaHcTBe. Ilpocreiimme 3amadyn B KOOpAWHATAX. IIK 1.3
npocrpancTBe. Paccrosuue | PaccrosHue MeX Iy AByMSI TOYKAMH, KOOPIWHATHI CEPETUHBI OTpe3Ka 4 1K 2.1; 2.2
MEXAy ABYMs TOYKaMH. | KoMOMHHPOBAHHOE 3aHSTHE MK 3.1; 3.2
Koopauuarsel  cepeauHbl
oTpe3Ka
Tema 3.2 Coneprkanue yaueOHOro Marepuana
Bekrops! B ipocTtpancTse. | Bektopsl B ipocTpancTBe. ClI0KEHUE U BBIUUTAHHE BEKTOPOB. Y MHOKEHUE BEKTOpA
Yron Mexay Bekropamu. | Ha uwcio. Komrmanapable BeKTOpbl. CKalsipHOE TPOM3BEICHHUE BEKTOPOB.
CkanspHoe mnpousBefcHHE | PaznokeHne BEeKTOpa 1o TpeM HEKOMIUTAHAPHBIM BeKkTopaMm. KoopawHaTer BeKTOpa,
BEKTOPOB CKaJIIPHOE MPOM3BEICHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEX/y BEKTOPAMHU, YT O 4

MEXAY MPSIMOU M TNIOCKOCTBIO, YTOJI MEXAY MJIOCKOCTSMU. Y paBHEHUE IJIOCKOCTH.
['eomeTpuyecKuii CMBICT OmpeaeauTens 2x2
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KomOunupoBanHoe 3austre

Tema 3.3 IIpogeccrnoHaILHO-0PHEHTHPOBAHHOE COIePIKAHUE (CoaepKaHue NIPUKJIATHOIO
[TpakTuko- MOYJ151)
OpMEHTUPOBaHHbIE 3a1aun | KoopanHaTHas MmiaocKocTh. BelunciaeHne paccTOsSHUN M IUIOIAAeH Ha MIIOCKOCTH.
Ha KoopauHaTHOM | KonmmdecTBEeHHBIE pacyeThl 2
IJIOCKOCTH IIpakTH4eckoe 3aHATHE
Tema 3.4 Coneprkanne yaeOHOT0 MaTeprana
Pemenune 3a7a4. | /lekapToBbl KOOPAMHATEL B IpOCTpaHcTBE. BekTopsl B npocrpancrse. ClloKeHHE U
KoopauHats! 1 BEKTOPBI BBIUATAHUE BEKTOPOB. Y MHO)KEHHE BEKTOpa Ha 4ncia0. KomIiulaHapHble BEKTOpHI.
CkansipHoe  TpOU3BEIEHHE BEKTOpPOB. PasnokeHue BekTopa 1O  TpeM
HEKOMILIaHApHBIM BeKTopaM. IIpocreimme 3amaun B KoopauHarax. KoopauHarel
BEKTOPA, PACCTOSIHUE MEXY TOUYKaMH, KOOPIANHATBI CEPEANHBI OTPE3KA, CKAIIPHOE
IIPOU3BEJICHNE BEKTOPOB B KOOPAMHATAX, YILOJI MEXKIY BEKTOPAMHU, Yroll MEXAY 2
IIPSMOM M INIOCKOCTBIO, YTOJI MEXY INIOCKOCTSIMH
KonTposabnas pabora
Paznen 4. OcHOBBI 36
TPUTOHOMETPHH.
Tpuronomerpuyeckue
byHxuun
Tema 4.1 Coneprxanue yaeOHOro Matepuaia 02
Tpuronomerpudeckue Pannannas mepa yrina. IToBopoT Touku BOKpYr Hauana koopauHar. OnpeneneHue SES; 8}12 0 4’
(GYHKIMM IIPOM3BOJILHOTO | CHHYCa, KOCHHYCa, TaHI€HCAa M KOTaHIreHca. 3HaKH CHHYCA, KOCHHYCa, TAaHTeHCa U 4 OK-OS’ OK-OG,
yria, yncia. PaguanHas M | KOTaHTEHCA [0 YeTBEPTSAM. 3aBHCUMOCTH MEX1y CHHYCOM, KOCHHYCOM, TAaHT€HCOM H OI,{- 07 ’
rpagycHas Mepa yria KOTaHT'€HCOM OJIHOT'O M TOT'O K€ yria 11K 1.3
KomOunupoBanHoe 3ansrue 1K 2.1; 2.2
Tema 4.2 Coneprkanue yaeOHOro MaTrepurana TIK 3.1+ 3.2
OcHoBHBIE Tpuronomerpuyeckue ToxaecTsa. CHHyC, KOCHHYC, TAHI€HC U KOTAHT€HC YTJIOB 0L U o
TPUTOHOMETPUUECKUE - o.. @opMyIIbl IPUBEACHUS 4
TOXKJECTBA. KomOuHupoBaHHoOe 3aHsATHE

dopMyIbl TPUBEACHUS

Tema 4.3

Copepxanne yueOHOro MaTepuana
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CuHyc, KOCHHYC, TaHI€HC
CyMMBl M pa3HOCTH JBYX
yIJIOB

Cunyc u KOCHHYC
JIBOMHOrO yria. ®opmyisl
IIOJIOBUHHOTO yrja

Cymma u pasHocTh cuHycoB. CymMMa M pa3HOCTh KOCMHYCOB. CHHYC UM KOCHHYC
nBoiiHoro yrna. ®opmynel  monoBuHHOro yria. [IpeoOpa3oBaHuss CyMMBbI
TPUTOHOMETPUYECKUX (YHKIHMA B TMPOU3BEACHHE W IPOHU3BEICHUS B CyMMY.
BelpakeHne TpPUTOHOMETPHYECKMX (YHKIMH Yepe3 TaHTCHC I10JOBHHHOTO
aprymeHnTa. [Ipeobpa3zoBaHus mpoCTeNIINX TPUTOHOMETPUYECKUX BhIpAKEHUIN

KOM6I/IHI/IpOBaHHOG 3aHATUC

Tema 4.4 Coneprkanue yaeOHOro Marepuania
OyHKMU, HUX CcBOWCTBA. | OOMacTh OnpeereHuss U MHOXKECTBO 3HadeHu (QyHkmui. YETHOCTh, HEUETHOCTD,
Cnoco0sl 3a[1aHus | IepuoU4YHOCTh PpyHKIMHA. CriocoObl 3aaHus ¢ yHKIUI
byHKIMHA IIpakTH4yeckoe 3aHsATHE
CamocrosiTesbHast padora
Tema 4.5 Coneprkanne yaeOHOr0o Mareprania
Tpuronomerpudeckue OOnacTe ompeneneHuss ¥ MHOXKECTBO 3HAYEHUH TPUTOHOMETPUYECKUX ()YHKITHH.

¢GbyHKLIMU, UX CBOWCTBAa U
rpaduKu

YéTHOCTh, HEYETHOCTD, IEPHOAMYHOCTh TPUTOHOMETpUYECKUX QpyHKIM. CBOMCTBA
u rpaguku GyHKIUR y = cos X, y =sin X, y = tg X, y = ctg X.

KomM0uHMpoBaHHoe 3aHsATHE.

Tema 4.6 Coneprkanne yaeOHOT0 MaTeprana

IIpeobpazoBanue Cxarue U pacTsbkeHHe Tpa@uKoB TPUTOHOMETPUYECKUX (D YHKIIUH.

rpaduKoB [IpeoOpazoBanue rpaukOB TPUTOHOMETPUIECKUX () yHKITUI

TPUTOHOMCTPUICCKUX IIpakTH4yeckoe 3ansiTHE

GyHKIIHHA

Tema 4.7 IIpodeccnonaJIbHO-OPUEHTHPOBAHHOE COEPKAHUE (CONEP:KAHUE TPUKJIATHOTO
Onucanue MOJLY/JIs1)

IIPOM3BOICTBEHHBIX Hcnonp3oBanne CBOWCTB TPUTOHOMETPHYECKHUX (DYHKIMH B mpodeccHOoHaNbHBIX

IIPOLIECCOB  C  ITOMOIBIO
rpa¢ukoB HyHKUINN

3agadax

HpaRTn'{eCRoe 3aHATHE

Tema 4.8
OO6parHbie
TPUTOHOMETPHUCCKUE

byHKIMH

Conepxanne yueOHOro MaTepuana

OO0parHnble TpuroHoMmerpuyeckue GpyHkmun. Mx cBoiicTBa u rpaguku

IIpakTH4yeckoe 3aHsiTHE

CamocrosiTesibHas pabora
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Tema 4.9
TpuroHomeTpuieckue

Coneprkanne yaeOHOro Marepurana

VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. Y paBHEHHE tg X = a, ctg X = a. Pemenue

YPaBHEHHUSI U HEPABEHCTBA | TPUTOHOMETPHUICCKUX ypaBHEHUI OCHOBHBIX THUIIOB: npocreiime
TPUTOHOMETPUUECKUE YPABHEHMsI, CBOJSLIMECS K KBAApPaTHBIM, pEIIacMble 6
pa3I0KEHUEM Ha MHOKUTEN, OJHOPOIHBIE.

[Ipocreiinme TPUroHOMETPUYECKNE HEPABEHCTBA
Komb6unupoBanHoe 3aHsTHE.

Tema 4.10 Coneprkanue yaeOHOr0 MaTrepraa

Cucremsl CucreMbl MPOCTENIINX TPUTOHOMETPUYECKUX YPAaBHEHUN 2

TPUTOHOMETPUUECKUX KomOuHupoBanHoe 3aHsTHe

YpaBHEHUU

Tema 4.11 Coneprkanue yaeOHOro MaTepurania

Pemenne 3amad. ocHOBHI | [IpeoOpa3oBanue TPUTOHOMETPHUYECKUX BBIPAKCHUM. Pemenue

TPUTOHOMETPHUH. TPUTOHOMETPUYECKUX YPAaBHEHUI M HEPABEHCTB B TOM YMCIE C MCIOJIb30BAHUEM 2

Tpuronomerpruueckne CBOWCTB (pyHKIIUH.

byHKIHHA KonTtponbHas pabora

Pa3znea 5. 8

KoMmmiexkcHbie ynciaa

Tema 5.1 Coneprkanne yaeOHOro Marepurana

Kommnekchsle yncna [TonsiTne kommiekcHoro uyucia. CompspkeHHbIE KOMIUIEKCHBIE YMCIa, MOAYIb U
apryMeHT KOMIUIeKCHOro uwucia. @opma 3anucd  KOMIUIEKCHOIO — 4ucia 4
(reoMeTpuveckas, TPUTOHOMETpUYECKas, anredOpandeckas). ApupMeTHYECKHe
JEMCTBUSA C KOMIUIEKCHBIMU YHCITAMHU
KombunupoBanHoe 3aHsiTue

Tema 5.2 Coneprxanue yaeOHOro MaTepuaa

[Tpumenenue BrinonHeHue pacyeToB ¢ OMOLIbIO KOMIUIEKCHBIX yKcell. [IpruMmeprl ncrioab30BaHus

KOMIUIEKCHBIX YU Cell KOMILJICKCHBIX YHCEI 4
IIpakTH4YecKoe 3aHATHE

Paznen 6. IlpousBoaHasi 38 OK-01, OK-02,

(ymrumm, e OK-03, OK-04,

NpUMEHeHHe
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Tema 6.1
[lonaTne  POU3BOIHOM.
@opmynsl U TpaBHIA

Coneprkanne yaeOHOro Marepurana

Onpez[eﬂeHHe YHCI0BOM IIOCJICAOBATCIIBHOCTU H CIIOCOOBI €€ 3aJaHusl. CsoiicTBa
YHUCJIOBBIX HOCHGJIOBaTeHBHOCTeﬁ. OnpezleneHHe npeacia MmocjacaoBarcIIbHOCTH.

nuddepeHIpoBaHus Borumcnenue  mpepenoB  mocnepoBarenbHocTed.  [Ipemen  QyHkummm  Ha
o6eckoneunoctu. [lpenen hynkuuu B Touke. [Ipupamenne aprymenta. [Ipupamienne
dbyHkuu. 3amadyr, TPUBOIAIIME K TOHIATHIO Tpou3BogHOW. OmnpeneneHue
MIPOU3BOJIHON. AJITOPUTM OTBICKAHUS TPOU3BOAHOMN
KoMOuHMpOBaHHOE 3aHATHE

Tema 6.2 Coneprkanne yaeOHOT0 MaTeprana

[IpousBoaHbIe cyMMBl, | @opmynsl auddepenunpoBanus. [Ipasuna nuddepenunpoBanus

pa3HOCTU  HPOU3BCACHMU,

KomOunupoBanHoe 3austue

4acTHOTO
Tema 6.3 Coneprkanue yaueOHOro Marepuana

[IpousBonHsbie Onpenenenne cnoxHoi Gynkuu. [Ipon3BogHas TPUTOHOMETPUUYECKUX () YHKIIHMA.
TPUTOHOMETPUUECKUX [TpousBoaHas CIIOKHON QYHKITHH

¢byakumii.  IIpomsBomHas
CIIOKHOW () YHKITHH

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.4

[TonsiTne 0
HENPEPBIBHOCTU (YHKIIUH.
Meron nHTEpBAIIOB

Copepxanue yueOHOro MaTepuana

[Tousitue HenpepriBHOM QyHKIMKU. CBOMCTBA HEeNpepbIBHON (yHKINH. CBSI3b MEXKIY
HETIPEPBHIBHOCTEI0O W TU(PGEepeHITPYEMOCThI0O (YHKIMM B TOYKE. AJTOPUTM
PCIICHUA HEPABCHCTB METOA0OM MHTCPBAJIOB

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tewma 6.5 Coneprxanne yaeOHOro MaTepuaa
I'eomeTpuyeckuit u | ['eomeTpruueckuil cMmbIci TPOU3BOAHOW (QYHKIUMU — VYIJIOBOM Ko03((UIMEHT
busznueckuit CMBICII | KacaTeJIbHOM K rpa@uky (pyHKIMM B TOUKe. YpaBHEHHME KacaTelIbHOM K IpaduKy
IIPOU3BOJHON (GyHKUIMU. AJNTOPUTM COCTaBJICHUS! YpaBHEHHS KacaTelbHOM K Ipaduky (yHKIHH
y=f(x)
KomOunupoBanHoe 3austre
Tema 6.6 Coneprkanne yaeOHOr0o MaTreprania

OK-05, OK-06,
OK-07
IIK 1.3

IIK 2.1; 2.2
IIK 3.1; 3.2
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Pusnyeckuit cmbicn | @usnueckuii (MEXaHMYECKHI) CMBICI MPOM3BOJAHON — MIHOBEHHas CKOPOCTh B

MIPOU3BOIHOU B | MOMEHT BpeMeHH t: v =S’ (t)

npodecCHOHATBHBIX IIpakTH4eckoe 3aHsAATHE 2

3ajadax CamocrosiTesibHasi paboTa 2

Tema 6.7 Coneprkanue yueOHOro Marepuana

MonoronHocTh (yHKIUH. | Bo3pacranne u yObiBaHWe (YHKIMH, COOTBETCTBHE BO3PACTAHHUS W YOBIBAHHS

Touku 3kcTpEeMyMa GyHKIMM 3HaKy Mpou3BoAHON. IloHATHE mNPOU3BOJHONW BBICHIETO MOPSIKa,
COOTBETCTBHUE 3HAKa BTOPOI MPOM3BOJHON BBITYKJIOCTH (BOTHYTOCTH) (QYHKIIMH Ha 4
oTpe3ke. 3ajayd Ha MaKCUMyM U MUHUMYM. [loHsATHE acMMOTOTHI, CIOCOOBI UX
onpejeneHus. AITOPUTM HUCCIENOBaHUS (PYHKIMHM W TIOCTPOeHUs ee rpaduxa c
MTOMOIIIBIO MPOU3BOIHOM. J{poOHO-TMHEHHAs () YHKITUS
KomOuHupoBaHHoOe 3aHATHE

Tema 6.8 Coneprkanue yaeOHOr0o MaTrepurania

HccnenoBanue QpyHKIUN U
HccnenoBanue pyHKIMM Ha MOHOTOHHOCTD U TIOCTPOEHUE TPapUKOB.

MOCTPOEHHE TPaPUKOB 4
KombunupoBanHoe 3aHsiTue

Tema 6.9 HaubGonbiee u | ComeprkaHue yueOHOro Marepuana

HanuMEHBbIIIEEe 3HaueHus | Haxoxxnenue HamOONbIIEr0 W HAMMEHBINETO 3HAUYCHWM (YHKUIMM, MOCTPOCHHE

G yHKITUH rpaMKOB MHOTOYJICHOB C MCIIOJIb30BAHUEM alliapara MaTeMaTHYeCKOT0 aHaInu3a 2
KoMOuHupOoBaHHOE 3aHsATHE

Tema 6.10 IIpodeccnonaIbHO-OPUEHTHPOBAHHOE COlEPKAHNE (CONEeP:KaHUe TPUKJIATHOTO

Haxoxnenue MOJLY.JIs1)

ONTUMAJILHOrO pesynbTara | Haumenslee n HanOosplee 3Ha4eHUE QYyHKIUN 6

C MOMOIIBIO NPOU3BOAHOH | [IpaKTHYECKOE 3aHITHE

B IIPAKTUYECKUX 3a7auyax

Tema 6.11 Coneprkanue yaeOHOr0o MaTepraia

Pemenue 3ana4. | Gopmynsl u npaswia gudpdepenuupoanus. Mecnenopanue GyHKIUNA ¢ TOMOIIBIO

[TpousBoaHas GyHKLUH, €€ | mpou3BoaHON. Hanbombinee 1 HauMeHbIIee 3HaYeHUs PYHKIIUH 2

NIPUMECHEHUE KonTpoabnas paGora

Pazgen 7. 46
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MHOrorpaHHuKHd M Teja

BpallleHUA
Tema 7.1 Coneprkanne yaeOHOT0 MaTeprana
Bepumnsl, pebpa, rpanu | [lonsrue MHororpanHuka. Ero sieMeHTHI: BepHIMHBI, peOpa, rpaHu. JlparoHais.
MHOT'OI'paHHHKA Ceuenne. BrITykiible 1 HEBBITYKIIbIE MHOTOTPAaHHUKH
KomOunupoBanHoe 3anstue
Tema 7.2 Coneprkanne yaeOHOT0 MaTeprana
[Tpusma, ee | [lonsrue npusmel. Ee ocHOBaHus u OOKoBBIe TpaHu. Breicora mpu3mel. [Ipsmas u

COCTABJIAIOLIME, CEUYEHUE.
[lpssmass w  mpaBUIIbHAS

HakJoHHas npusMa. [IpaBuibHas npusma. Ee ceuenne

KoMOnHMpOBaHHOE 3aHATHE

IIPU3MBI

Tema 7.3 Coneprxanue yaeOHOro Matepuaa

[Tapannenenunen, kyO. | [Tapasnenenumesn, CBOWCTBA MPSIMOYrOJILHOTO mNapauieienunena, kyd. CedeHue
Ceuenue KyOa, | KyOa, mapajienenumnena

napajuiesienuneaa KomOuHMpOBaHHOE 3aHSATHE

Tema 7.4 Coneprxanue yaeOHOro MaTepuaa

[Tupamupa, ee | [lupamuna u ee snemenTol. Ceuenue nupamuibl. [IpaBunbHas nupamuaa. Y cedeHHas

COCTaBJISIFOIIME, CEYECHUE.
IIpaBunpHass  nupamuja.
YceuenHas nupamuaa

nupamMuia

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.5

Coneprkanne yaeOHOr0o MaTreprana

bokoBas u nonHas | [Inomags OOKOBOM U MOJTHOM MOBEPXHOCTH NMPHU3MBI, THPAMUIbI

IIOBEPXHOCTh npu3Mel, | KoMOMHHpPOBAHHOE 3aHATHE

MU PAMU /B

Tema 7.6 Coneprkanue yaeOHOro MaTepurania

Cummerpus B KyOe, | CHMMETpHsT OTHOCHUTEIBHO TOYKH, HpSAMOM, IuiockocTH. CuMMeTpus B KyoOe,
napajuiejenunese, napajuiesienunese, npu3Me, MupaMuie

npu3Me, upamuie

KOM6I/IHI/IpOBaHHOG 3aHATUC

Tema 7.7

IIpogeccnonaibHO-OpHEHTHPOBAHHOE CO/lePKaHUe (CoepKaHue MPUKJIATHOT O
MO/YJISA)

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
IIK 1.3
IIK 2.1; 2.2
IIK 3.1; 3.2
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IIpumepsl cuMMeETpUil B

CumMMeTpus B IPUPOAE, APXUTEKTYpPE, TEXHUKE, B OBITY

npodeccuun 2+4
IIpakTH4yeckoe 3ansiTHE
CamocrosiTesibHasi padora 2
Tema 7.8 Coneprkanue yaeOHOro Mareprasia
[IpaBusibHBIE [MonsTHe npaBuIBHOrO MHOTOrpaHHUKa. CBOWCTBA TPABHIILHBIX MHOTOIPaHHUKOB
MHOTOTPaHHHKH, ux | [IpakTHueckoe 3aHATHE 2
CBOICTBA
Tema 7.9 Coneprkanne yaeOHOT0 MaTeprana
s mp, ero | Hununaap u ero snemenTsl. CeueHue MUIMHIPA (MapajijieIbHOe OCHOBAHUIO M OCH).
cocrapysrone. Ceuenue | Pa3BepTka HHIHH/IPA 2
UIMHpA KoMOmHUpOBaHHOE 3aHATHE
Tema 7.10 IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COiePKaHue (CoiepKaHue MPUKJIAJTHOI 0
Konyc, €ro | MOAyJIsl)
cocrapsrome. Ceuenne | Konyc u ero anemMenTsl. Cedenne KoHyca (mapauiesibHOe OCHOBAHHIO M IIPOXOISIIee
KOHYyca yepes3 BEepIINHY), KOHUYECKre cedeHus. PazBepTka KoHyca 2
KombunnpoBanHoe 3aHsiTHE
2 Kypc
Tema 7.11 Coneprkanne yaeOHOT0 MaTeprana
YceueHHBIN KOHYC. | YceueHHBbIN KOHYC. Ero oOpasytomias u Beicota. CeueHne yceueHHOro KoHyca
Ceuenue yceueHHOro | KoMOMHUPOBAHHOE 3aHATHE 4
KOHYycCa
Tema 7.12 Coneprkanue yaueOHOro Marepuana
Hlap u cdepa, ux ceuenuss | lllap u chepa. Bzaumuoe pacmonoxkenue chepsl u miockocTr. CeueHue miapa,
chepsl 2
KombunnpoBanHoe 3aHsTHE
Tema 7.13 Coneprkanue yaeOHOro MaTrepurana
[Tonsitue 06 obwveme tena. | [lonsitue 06 oobeme Tema. OObeM Kyba M HPSAMOYrOJBHOIO Tapauiesenurea.
OTtHolIeHue 00beMOB | O6beM Tpu3Mbl W muIMHApA. OTHOIIEHWE O0BEMOB  MOJAOOHBIX  TEJL. 4

IMOJOOHBIX TEI

I'eomeTprueckuii cMbIca onpeneauTens 3-ro nopsaka

KombunupoBanHoe 3aHsiTue
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Tema 7.14 Conepxanre yueOHOT0 MaTeprasa
Obbembl M IUIOWAW | OGpeMbl IMpaMUIB! X KOHyca. OGbeM miapa. ILTomau moBepXHOCTeil Tel 2
MOBEPXHOCTEH Tel
KomOunupoBanHoe 3austre
Tema 7.15 Coneprkanue yaeOHOro Mareprana
KomMmOunarnu KomOunaimm reomeTpruieckux Tei
MHOTOTPAaHHMKOB M TCT | [IpakTHYecKoe 3aHATHE
BpallleHHA CamocrosiTesibHasi paboTa 2
Tema 7.16 Coneprkanue yaeOHOro Marepuania
['eomeTpuueckue Hcnonp3oBaHne KOMOMHAMKA MHOTOTPAaHHUKOB W TeJ BpAlIeHUS B MPAKTHUKO-
KOMOMHAIIY Ha IPAKTUKE | OPHEHTHPOBAHHBIX 3aadax
IpakTHYeCcKoe 3aHsATHE 4
Tema 7.17 Coneprkanue yaueOHOro Marepuana
Pemenue 3aga4. | O0bEeMbI U IIIOIIAAH TOBEPXHOCTH MHOTOI'PAaHHUKOB U TEJI BpaIllCHHS
Muororpannuku ¥ Tena | Konrpoabnas padora 2
BpalllCHUS
Pa3znea 8. 12
IlepBooOpa3znasn
¢pyHkuum, ee OK-01, OK-02,
NpUMEHeHHe OK-03, OK-04,
Tema 8.1 Copnepxanue yueOHOro MaTepuana OK-05, OK-06,
[leppooOpa3Has (QyHKUUH. | 3amada O BOCCTAHOBJICHHHM 3aKOHA JBMIKEHHUS [0 HM3BECTHOM ckopocTH. IToHsTHe OK-07
IIpaBuna HaxX0XKJIeHHUs | UHTerpupoBaHus. O3HAKOMJICHHE C MOHATHEM MHTErpaja M MepBOOOpasHOW i IIK 1.3
EePBOOOPAZHBIX ¢byukuun y=f(x). Pemenue 3amau Ha CBA3b MEPBOOOPA3HON M ee MPOU3BOIHOM, IIK 2.1; 2.2
BbIUMCJICHHE TMepBooOpa3Hoi s naHHOM (yHkuuu. Tabmuua dopmyn ais IIK 3.1; 3.2
HaXOXKICHUS TIepBO0Opa3HbIX. M3yueHune rnpaBuiia BIUACICHUS TIEPBOOOpa3HON 2
KombunupoBanHoe 3aHsiTHE
Tewma 8.2 Conepxanre yueOHOro MaTepuana
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[Inomaae KpUBOIMHEHHOU

3aﬂgaq1/1, MNPpUBOAAIIMEC K IMOHATHIO OIIPCACICHHOIO HWHTCrpajla — O BBIYHCICHHUU

Tpareunuy. @opmyna | mIoUaaAM  KPUBOJIMHEWHOM Tpameuuu, O nepemelieHun Touku. [loHsTne
Hrrotona — JleliOnuna ornpeAenEéHHOro uHTerpana. ['eomerpudeckuii M GU3NUECKUN CMBICI OTIPEEICHHOTO
unrerpaina. ®opmyna Herorona— Jleitoauia 2
KomMOuHupoBanHoe 3aHsTHE
Tema 8.3 Copepxanue yueOHOro MaTepuana
Heonpenenennsiit u | [loHsTHE HEONPEEIEHHOr0 NHTErpaia
OIpe/IeTICHHBIN UHTETPaibl | KoMOMHUPOBAaHHOE 3aHSATHE 2
Tema 8.4 Copepxanue yueOHOro MaTepuana
[Tousitue 00 | ['eomMeTpuUecKHii CMBICIT OTPECICHHOrO HHTETpaia
OIpENIEICHHOM HHTErpane | KoMOMHUPOBAaHHOE 3aHSTHE 2
KaK iouiau
KPUBOJIMHEHHOH Tparenun
Tema 8.5 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COiePKaHue (CoiepKaHue MPUKJIAJTHOI0
OnpeneneHHbIN HHTETPAl B | MOY.JIsI)
JKU3HU ['eomeTpuyeckuii cMbICH ompeaeseHHoro uHTerpana. Popmyna HerooToHa -
JleitOHuna.
Pemrenue 3ama4y Ha MpUMEHEHNE UHTETpaja JUIsl BBIMUCICHHS (PU3HMUECKUX BEITMYNH
¥ TUIOMIaIen 2
IIpakTH4eckoe 3aHATHE
CamocrosiTesibHas paboTa 2
Tewma 8.6 Coneprxanne yaeOHOro MaTepuaa
Pemenue 3agad. | [leppooOpasnas pynkuuu. [IpaBuna HaxoxeHus neppooOpa3Hbix. Ee npumenenue
IlepBooOpasnas Qyunkiuy, | Konrpoabnas padora 2
ee MpuMeHeHne
Pasznen 9. 12 OK-01, OK-02,
Crenenu U KOPHH. OK-03, OK-04,
CrenenHnasi pyHKIHA OK-05, OK-07
Tema 9.1 Conepxanne yueOHOro MaTepuana IIK 1.3
CrenenHas QyHKUMs, €€ | [Tousrtue KOpHS N-Oil CTENEHU U3 JIEUCTBUTENBHOrO yucia. OyHKUUU y = VX wux IIK 2.1; 2.2
CBOMCTBA cBoiicTBa u rpaduku. CBOicTBAa KOPHS N-0if CTENEHH IIK 3.1; 3.2
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KomOunupoBanHoe 3austre

Tema 9.2 Coneprkanue yaeOHOr0o Mareprasia

[IpeobpazoBanue [IpeoOpa3oBanue UPpAIIMOHANBHBIX BBIPAKECHUN

BBIPOKEHUN C KOPHAMM N- | KOMOMHHPOBAHHOE 3aHSATHE 2

O CTENEeHU

Tema 9.3 Coneprkanne yaeOHOT0 MaTeprana

CpoiictBa  crenenn ¢ | [loHsiTHe cTenieHH C IFOOBIM PAllMOHANBHBIM MTOKa3aTeeM. CTeneHHbIe ) YHKIUH, UX

panoHaIbHbIM U | cBOWCTBa U IrpaduKu

JIeCTBUTEIILHBIM KomOuHupoBanHoe 3aHsTue 2

MTOKa3aTeNsIMU

Tema 9.4 Coneprxanue yaeOHOro Matepuaa

Pemenue PaBHOCHIIBHOCTB MppaAlIMOHAIBHBIX YPABHEHUN U HEPABEHCTB. METO/IBI NX PELICHUS.

HppaLyOH AJIbHBIX Pemenne nppaniOHaNbHBIX YPABHEHNUN U HEPABEHCTB

YPaBHEHNUH M HEPABCHCTB | KOMOMHUPOBAHHOE 3aHSATHE 4

Tema 9.5 Coneprxanue yaeOHOro MaTepuaa

Crenenun 51 KopHU. | Onpenenenue creneHHor (yHkmuu. Vcnonp3oBaHue ee CBOWCTB MpPU PEIICHUU

CrenenHas QyHKIMS YPAaBHEHUI U HEPABEHCTB 2
KonTpoabnas padora

Pazgen 10. 12

Iloka3aTenbHast

pyHxkuus

Tema 10.1 Coneprkanue yaeOHOr0 MaTepraia OK-01. OK-02

[ToxasarenpHas Qynkuus, | CTeneHb ¢ OPOM3BOJBHBIM  JACHCTBUTEIBHBIM ToOKazarenem. OmpenencHue OK: 0 3’ OK: 0 4'

ee CBOWCTBA NOKa3aTeabHOM (YHKIMH, €€ CBOMCTBA M rpadguk. 3HAKOMCTBO C NPUMEHEHUEM OK- 05’ OK- 07’
noKa3areiabHOW (QyHKuMHU. Penenne nmokasareibHbIX YpaBHEHUH (yHKIHOHAJIBHO- III("I 3
;{pa(bnquKHM METOIOM 2 1K 215 2.2

OMOMHHMPOBAHHOE 3aHATHE 1K 3.1; 3.2

Tema 10.2 Coneprkanue yaueOHOro Marepuana

Pemenue nokasarenbHbIX | PemeHne moka3arenbHBIX yYpaBHEHH METOIOM YpaBHHMBAHHS —IOKa3aTesei,

YPaBHEHMI U HEPABEHCTB | METOJIOM BBEJICHUS HOBOW NMEepeMEeHHOU, (YHKIIMOHATFHO-TPAPUIECKUM METOIOM.
Pemenne nokazareabHbIX HEPABEHCTB 6
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IIpakTH4yeckoe 3ansATHE

CamocTosiTesibHas paboTa 2
Tema 10.3 Coneprxanue yaeOHOro MaTepuaa
Cucrembl TOKa3aTeNbHBIX | PemieHne cucreM mokas3aresibHbIX YpaBHECHHIA
ypaBHEHUU KoMOnHHUpOBaHHOE 3aHATHE 2
Tema 10.4 Coneprkanue yaeOHOro Marepuana
Pemenue 3anad. | PemeHne mokaszarenbHBIX YpPaBHEHUM METOAOM YpaBHUBAHUS MOKa3aTejled |
[TokazatenbHast QyHKIUS METOJOM BBEJICHUSI HOBOW MEpPEMEHHOM. Penienre rnoka3areibHbIX HEPABEHCTB

KonTpoabnas pagora 2
Pasznen 11. Jlorapu¢mel. 20
Jlorapupmuueckasn
byHxkuus
Tema 11.1 Coneprxanue yaeOHOro Matepuaia
Jlorapudm yucnaa. | Jlorapudm uncna. JlecITUUHBIN U HATypabHBIHN JIOrapuMBbl, YUCIIO €
HecaTnyHblii 1 | KoMOMHUpPOBAaHHOE 3aHATHE
HaTypaJIbHbIM JIorapuMsl, 2
YHCIIO €
Tema 11.2 Conepxanue yueOHOro Marepuana OK-01, OK-02,
Cpoiictea  norapudmos. | Cpoiictsa sorapupmo. Onepaius JorapuhMuUpOBaHHUsL. OK-03, OK-04,
Oneparnus KoMOMHUPOBAHHOE 3aHATHE 4 OR-05, OK-07
JorapupMUpOBaHUs K13
Tema 11.3 Coneprkanne yaeOHOr0o MaTrepurania 1IK 2.1; 2.2
Jlorapudmmueckas Jlorapupmuueckas GyHKIIUS U €€ CBOMCTBA 1K 3.1; 3.2
¢byHKLUs, ee cCBOMCTBA KomOunupoBanHoe 3ansrue 2
Tema 11.4 Coneprkanue yaeOHOr0o Marepraia
Pemenue [lousitue norapudmuueckoro ypaBHeHusa. Omnepauusi MNOTEHIUpPOBaHUSA. Tpu
TorapuMUIECKuX OCHOBHBIX METOJa PCUICHUS JIOTapU(PMUUICCKUX ypaBHEHHN: (QYHKIIMOHATBHO-
YPaBHEHHi U HEPABEHCTB | rpadyuueckuii, METON MOTCHIMPOBAHUA, METON BBEICHHS HOBOH IEPEMEHHOI.

4

Jlorapudmuueckrue HepaBeHCTBA

KoMOnHupoBaHHOE 3aHsATHE
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Tema 11.5 Coneprkanne yaeOHOro Marepurana
Cucremsl ANTOpPUTM pEIICHUS CHCTEMbl ypaBHEHUH. PaBHOCHMIIBHOCTH JOrapupMUYEcKux
norapupmMuuecKux YpaBHECHHI U HEPABEHCTB
ypaBHEHUU KombunnpoBanHoe 3aHsiTHE 2
Tema 11.6 IIpodeccnoHanbHO-OPHEHTHPOBAHHOE cojlep:KaHue (coiep:KaHue NPUKJIATHOT O
Jlorapu¢msl B NPUPOAE U | MOIYJIsI)
TEXHHUKE [lpumenenue norapudma. Jlorapupmuueckas crnupanb B npupope. Ee
MaTeMaTH4YeCKHE CBOICTBA 4
IIpakTHyeckoe 3aHATHE
CamocTosiTesibHasi paboTa 4
Tema 11.7 Coneprkanue yaeOHOr0o MaTepurania
Pemenue 3agad. | Jlorapupmuueckas pynkuua. Pemenue npocredmmx gorapuMuyecKux ypaBHEHUN
Jlorapudmer. KonTpoabnas pabora 2
Jlorapudmuueckas
byHKIIHS
Paznen 12. 10
MHoskecTBa. JJIeMeHTbI
Teopuu rpagos
Tema 12.1 Coneprxanue yaeOHOro Matepuaia
MHuoxecTBa [Nousarue muoxectsa. [ToqmHOkecTBO. Onepay ¢ MHOXXECTBAMH
KoMOMHUPOBaHHOE 3aHATHE 2
Tema 12.2 IIpodeccnonaJIbHO-OPUEHTHPOBAHHOE COEPKAHNE (CONEP:KAHUe TPUKJIATHOTO
Onepanuu ¢ MHOXECTBAMH | MOTYJIsl)
Onepannu ¢ MHOXKECTBaMHU. PellieHue MpuKIIaHbIX 3a1a4
IIpakTHyeckoe 3aHATHE 2
CamocTosiTesibHasi paboTa 2
Tema 12.3 Coneprkanne yaeOHOro Marepuana
I'padbr [Tonsitue rpada. Ces3HBIM rpad, 1epeBo, MUK rpad Ha MIIOCKOCTH
IpakTHYeckas padoTa 2
CamocrosiTesibHasi paboTa 2
Tema 12.4 Conepxanue yueOHOro MaTepuana

39




Pemenue 3a7ad4.

MuoxectBa, I'pagpl 1 ux

Onepanuu ¢ MHOKecTBaMU. OnycaHue pealbHbIX CUTYaIMil ¢ TOMOIIbI0 MHOYKECTB.
[Ipumenenue rpadoB K peLIeHUIO 3a1a4y

MIPUMEHEHHE Kontpoabnas padora 2
Paznen 13. DaemeHTHI 22
KOMOMHATOPUKH,
CTATUCTUKU M TEOpHH
BEpPOSATHOCTEM
Tema 13.1 Coneprkanue yaeOHOr0 MaTrepraa
OcHOBHBIE nonsaTus | [lepecraHoBku, pa3MeIIEHUs, COUETAHUS.
KOMOWHATOPUKH 2
Kom0uHMpoBaHHOE 3aHATHE.
Tema 13.2 Coneprkanne yaeOHOr0 MaTepraia
CobsITHE, BEPOATHOCTL | COBMECTHBIC 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpPOSATHOCTA CyMMBI COOBITHH.
coObiTus. CrokeHue U | YcIIOBHAass BEPOSTHOCTh. 3aBHCHMBIE W HE3aBHCHMBIC COOBITHA. Teopembl O
YMHOKECHHE BEPOATHOCTEN | BEPOSTHOCTHU MPOU3BEIACHUS COOBITHH. OK-01, OK-02,
4 OK-03, OK-04,
KoMOuHMpOBaHHOE 3aHATHE OK-05, OK-07
Tema 13.3 IIpodeccnonaibHO-0pHEHTHPOBAHHOE COlepPKaHue (CoepKaHue TPUKJIATHOTO IIK 1.3
BepostHocTh B | MOAYJISA) K 2.1; 2.2
npodecCHOHATBHBIX OtHOCHUTENbHAS YacTOTa COOBITHS, CBOWCTBO €€ YyCTOWYMBOCTH. CTaTUCTHYECKOE IIK 3.1; 3.2
3agaqyax ornpeenaeHue BepoITHOCTU. OIeHKa BEPOSITHOCTH COOBITHS
IIpakTH4eckoe 3ansiTHE
CamocTosiTesibHasi paboTa 2
Tema 13.4 Coneprxkanne yaeOHOr0o MaTeprania
Juckpernas  ciydaiiHas | Buael ciydaiiHbIX BenmuuH. OnpeieicHUe TUCKPETHON ClIydaiHOW BEJTMYHHBI.
BEJIMYMHA, 3aKOH ee | 3akOoH pacnpefesieHUs JTUCKPETHOM cllydalHOW BeJWYMHBL. Ee 4ucioBbie
pacnpeneneHus XapaKTEPUCTUKU 4
KombunnpoBanHoe 3aHsTHE
Tema 13.5 Conepskanue yaueOHOro Marepuana
3amaun MmareMmarudeckod | Bapmanmonueni psig.  [losmron dwactor u  rucrorpamMma.  CTaTHCTHYECKHE
CTaTUCTUKH XapaKTEPUCTUKH Psiia HAOI01aeMbIX TaHHBIX
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KomOunupoBanHoe 3austre

2
Tema 13.6 IIpodeccnonanbHO-OpHEHTHPOBAHHOE COlep KaHue (Co/lepKaHue NPUKJIAJTHOI 0
CocraBnenue TabmuI ¥ | MOAYJIsA)
JIUarpamMM Ha PaKTUKe [lepBuuHas 06paboTKa CTaTUCTUYECKUX JaHHBIX. [ paduueckoe X npeacraBieHue.
Haxoxnenue cpeqHuX XapakTepUCTHK, HAOII0aeMbIX JaHHBIX
IIpakTHYeckoe 3aHsATHE 2+2
CamocrosiTesibHas padora 2
Tema 13.7 Coneprkanue yaeOHOr0o Marepraia
Pemenne 3ana4. DneMeHTHI | DneMeHThl KOMOUWHATopuku. CoObITHE, BEpOSTHOCTH CcOOBITHS. CloXEeHue u
KOMOWHATOPUKH, YMHOKEHHUE BEPOSTHOCTEN
CTaTUCTHKH ©  Teopud | KoHTpoabHas padoTa 2
BEPOATHOCTEMN
Pa3znen 14. YpaBHenus u 20
HepaBeHCTBAa
Tema 14.1 Coneprkanne yaeOHOro Marepurana
PaBHOCHIIBHOCTD PaBHOCHIIBHOCTH ypaBHeHMI KW HepaBeHCTB. OmnpeneneHusi. OCHOBHBIE TEOPEMBI
YPaBHEHHMM M HEPABEHCTB. | paBHOCHJIbHBIX IEPEX0/Iax B YpaBHEHUIX U HepaBeHCTBaX. OOIIME METOIBI PeIICHHS
OOmme MeToAbI peIEHNs] | ypaBHEHHIA: TEPeXoJ OT pABEHCTBA (YHKIMA K PABEHCTBY apryMEHTOB IS 2 OK-01, OK-02,
MOHOTOHHBIX (PYHKIIHMN, METOJ] Pa3I0KEeHUsI HA MHOXKHUTEIH, METOJ BBEJICHHUS HOBOM OK-03, OK-04,
HepeMEeHHOH, () yHKIIMOHATIbHO-TpapruecKuii MeTO OK-05, OK-06,
KomOunupoBanHoe 3anstue OK-07
IIK 1.3
Tema 14.2 Coneprkanue yaeOHOr0o Marepraia TIK 2.1: 2.2
['papuueckuit meton | O0mmme MeTOo/ bl pelIeHUsI HEPABEHCTB: MEPEX0] OT CPaBHEHHS 3HAaYCHUH (PYHKITHHA K 1K 3' 1’_ 3° 2
pelreHus YPaBHEHHH, | CpaBHEHHIO 3HAYEHUI apryMEeHTOB I MOHOTOHHBIX ()YHKIIUI, METOJI MHTEPBAJIOB, I
HEPABEHCTB dbyHkoHanbHO-Tpaduyeckuit Mmeto. ['paduueckuii MeTos pelieHus ypaBHEHUN U
HEPaBEHCTB 2
KomOuHupoBaHHoOe 3aHsATHE
Tema 14.3 Coneprkanue yaeOHOro Marepuana
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VYpaBHEHHS U HEPABEHCTBA

Onpenenenne wmonyns. Packpeitue moayns mo omnpeneneHuto. IIpocreiimme

C MO yJIEM YPaBHEHHUsI U HEPABEHCTBA ¢ MoAyJeM. [IpuMeHeHe paBHOCHIIBHBIX IIEPEXO/I0B B
OTIpe/IeNICHHBIX TUIAX YPaBHEHUI U HEPABEHCTB C MOJYJIEM 4
KoMOnHupoBaHHOE 3aHsATHE
Tema 14.4 Coneprxanue yaeOHOro Matepuaa
VYpaBHeHMs U HEPABEHCTBA | 3HAKOMCTBO ¢ mapaMeTrpoM. [Ipocrelimme ypaBHEeHHS M HEPABEHCTBA C TapaMEeTPOM
C mapaMeTpamMu KoMOnHHUpOBaHHOE 3aHsATHE 4
Tema 14.5 IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COlePKAHNE (CONeP:KaHUe TPUKJIATHOTO
CocraBiieHHE M pELICHHUE | MOTYJIsl)
npoeCCHOHATBHBIX 3a]ad | PerreHre TeKCTOBBIX 33134 PO(eCCHOHATBHOTO COACPIKAHMUS
C IIOMOIIIBIO YpaBHEHHUI IIpakTH4yeckune 3aHATHSA 2+4
CamocTosiTesibHasi paboTa 2
Tema 14.6 Coneprkanne yaeOHOr0o MaTrepurania
Pemenue 3agad. | O0uMe MeTOoAbl pelleHUs YpaBHEHH. Y paBHEHHUS M HEPaBEHCTBA C MOAYJIEM H C
YpaBHEHUS U HEPABEHCTBA | IMapaMeTPaMH
IIpakTH4eckoe 3aHsATHE 2
IIpome:xyTouHas arrecTaumsa (IK3aMeH) + KOHCYIbTALMH 12+16
Bcero: ‘ 340
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3. YCJIOBUA PEAJIM3ALINUA ITPOTPAMMBI OO/I. 07. MATEMATHUKA

3.1. Tpeﬁonaﬂuﬂ K MUHUMAJIbHOMY MaT€pPHAJTBbHO-TEXHUYECCKOMY o0ecreyeHuIo

Peanuzamuss mnporpamMmbl IUCHMIUIMHBI TpeOyeT Haiauuus y4deOHOro kaOuHeTa

MaTEMaTHUKU.

OddexTuBHOCTh  MpenojaBaHus Kypca MaTeMaTHUKH  3aBHCUT  OT  HaJW4us
COOTBETCTBYIOLLIETO  MaTepUaIbHO-TEXHUYECKOTO  OCHAIIeHHA.  JTO  O0ObACHSAETCA
0COOEHHOCTSIMH Kypca, B TEPBYIO OdYepellb €ro MHOTONPO(PHIBHOCTHIO M IMPAKTUYECKON

HaIpaBJICHHOCTBHIO.
O0opynoBanue y4eOHOro kabnuera:

- HArJIAHBIE TOCOOWs (KOMIUIEKTHI Y4eOHBIX TaOJHII, CTCHIOB, CXEM, IUIAKATOB, MOPTPETOB

BBIAAOMIUXCA YUCHBIX B A3bIKO3HAHUS U I[p.);

- AUJAKTUYCCKHUEC MaTepualibl (SaHaHI/Iﬂ AJI1 KOHTPOJIBHBIX pa60T, IJId Pas3sHbIX BHIOB

OIICHOYHBIX CPEJICTB, IK3aMeHa U JIp.);

-  TCEXHHUYCCKUC CpPCACTBaA 06y‘ICHI/IH (HepCOHaHBHHﬁ KOMIIBIOTECPp € JIMOCH3UWOHHBIM
IIporpaMMHbIM O6CCHC‘ICHI/ICM; My.]'II:TPIMG,I[HfIHBIfI IIPOCKTOP, HHTCPAKTHBHAA JOCKA4, BBIXOI B

JIOKaJIBHYIO CETh);

- 3a7161 (OMOJIMOTEKA, YNTATIBHBIN 3aJ1 C BBIXOJIOM B ceTh VIHTEpHET).

3.2. UnopmannoHHoe odecriedyeHue 00yUYeHUust

Ne OcHoOBHBIEC NEYATHBIE HCTOYHUKHU Tox n3znanus

1. | Anrebpa u Havana ananu3za: yaueOHuk st 10-11 k1. OY, 2020 r
A.H.Konmoropos u 1ip.- M.:ITpocBemienne

2. | T'eometpus nst 10-11 xnaccos:,yuebnuk, JI.C.Atanacsiu 2019r
u ap. .- M.:IIpocsemenue

I[OHOJIHI/ITCJILHLIG nevyaTHbi€ HCTOYHUKH

1. | [IpakTHueckue 3aHATHS 1O MaTeMaTHKe: Yy4deOHOe 2020
nocooue gt CI10, H.B.boromonos — M. :Beicii. k.

2. | BBenenue B JHCKpPETHYIO MaTeMaTHKy. YueOHoe 2021 r.
noco6ue. SA0nouckuii C.B. — M.: Beicuias mikxona

OcHoBHBIE JICKTPOHHBbIC U3JaHUSA

1. | Matemaruka: y4e0. ans ctya. yupexaenuit CIIO, 2020 r
bammvakos M. U. — M.: u3n. «AxkageMus»
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2. | IlpakTrueckue
nocobue

3aHATUA II0 MAaTCMAaTHKEC:

JUIA

I1. . Camoiinenko - M.: Brrci.mmk

ydeOHoe

CIIO, H. B. boromonos,

2024 r

I[OHOJIHI/ITCJILHBIC 3JICKTPOHHbIC U3 TAHUA

1. | Matemaruka: yue6. Omensuenko B.T., Kyp6atosa 2.B.-

M.: ®enunxkc

HNHuTepHeT-pecypcesl

1. www. fcior. edu. ru (MapopmManmonHsie,
TPEHUPOBOYHBIC U KOHTPOJIbHBIC MATEPHAIIBI).

2. www. school-collection. edu. ru (Eaunas xoyieKkun
G pPOBBIX 00pa30BaATEIBHBIX PECYPCOB).

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMA OO/. 07. MATEMATHUKA

KoHTponb 1 olieHKa pacKphIBalOTCS 4epe3 YCBOEHHBIE 3HAHMSI U NPUOOpETECHHbIE

CTYJICHTAaMH YMEHHs, HalpaBleHHble Ha (OPMHpPOBAaHHE OOMMX U TPOPECCHOHATBHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temer 11.1,11.2,11.3,11.4,
11.5,11.6 IT-o/c, 11.7

KOMIICTEHITUM.
Oomasn/ Pazgen/Tema THun oeHoYHbIX
npodgeccuoHaIbHASA MeponpUATHI
KOMIIETEHIIHS
OK 01. BriOupats criocoObI P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4 TI- | TectupoBanue
penieHus 3aaay o/c,1.5,1.6 YcTHBIN onpoc
npodeccruoHaNbHON P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II- | MaremaTudecKuii
eATEIbHOCTH o/c, 2.6 JUKTaHT
MPUMEHUTETBHO P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBuayanbHas
K pa3JUYHbIM KOHTEKCTaM P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6, | camocTosTEeIIbHAS
4.7 I1-o0/c, 4.8, 4.9, 4.10, 4.11 paborta
P35, Temsr 5.1, 5.2 [IpencraBnenue
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, pe3yabTaToOB
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, MPaKTUYECKHUX
6.11 pabot
P7, Temnr 7.1,7.2,7.3,7.4,7.5, 3amuTa
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 I1-o/c, TBOPYECKUX padOT
7.11,7.12,7.13,7.14, 7.15, 7.16, Kountposnbnas
7.17 pabota
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 I1I- Brmmonnenue
o/c, 8.6 DK3aMEHALIMOHHBIX
P9, Temsr 9.1,9.2,9.3,9.4,9.5 3aJaHui
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P 12, Temsr 12.1, 12.2 TT-0/c, 12.3,
12.4

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

P 14, Tems! 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

OK 02. Ucnonb30BaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4 TI- | TectupoBanue
COBpPEMEHHBIE CPECTBA o/c, 1.5, 1.6 YcTHbIi onpoc
MIOMCKa, aHaI1u3a 1 P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI- | MaremMaTuuecKui
WHTEPIPETALUU o/c, 2.6 IUKTAHT
uHpopManuu, 1 P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBuayanbHas
WH(pOpMAIIMOHHBIE P4 Temrr 4.1,4.2,43,4.4,4.5,4.6, | camocTosTeIbHAs
TEXHOJIOTUH JUISL 4.7 11-0/c, 4.8, 4.9, 4.10, 4.11 paborta
BBIITOJTHEHUS 3a]1a4 P5, Tempr 5.1,5.2 [IpencraBnenue
npodeccruoHaNbHON P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, pe3yabTaToOB
eI TEILHOCTH 6.6, 6.7, 6.8, 6.9, 6.10 IT-o/c, 6.11 MPAKTHIECKIX

P7, Temnr 7.1,7.2,7.3,7.4,7.5, pabor

7.6, 7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 3ammura

7.11,7.12,7.13,7.14, 7.15, 7.16, TBOPYECKUX pabOT

7.17 KonTponbsHas

P&, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 II- paborta

o/c, 8.6 Brimonnenue

P9, Temsr 9.1,9.2,9.3,9.4,9.5 9K3aMEHaIIMOHHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3aJIaHAMN

P11, Temsr 11.1,11.2,11.3,11.4,

11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2 IT-0/c, 12.3,

12.4

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

13.4, 13.5, 13.6 IT-o/c

P 14, Temsl 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6
OK 03. ImanupoBath u P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4 TI- | TectupoBanue
peanu30BbIBaTh o/c, 1.5, 1.6 VYcTHbll onpoc
COOCTBEHHOE P 2, Temn: 2.1, 2.2, 2.3, 2.4, 2.5 II- | MarematudccKui
npogecCuoHaNbHOE U o/c, 2.6 JTUKTaHT
JUYHOCTHOE Pa3BUTHE, P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBuayanbHas
MIPEANPUHUMATEIBCKYIO P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6, | camocTOsTEeIIbHAS
NEATEIBHOCTD B 4.7 11-0/c, 4.8, 4.9, 4.10, 4.11 pabota
npodeccuoHanbHO cdepe, PS5, Temnt 5.1, 5.2 IIpencraBnenue
HCIIOJIL30BaTh 3HAHMUS T10 P 6, Temsr 6.1,6.2,6.3,64,6.5, pe3yabTaTOB
(uHaHCOBOM TpaMOTHOCTH B | 6.6, 6.7 , 6.8, 6.9, 6.10 IT-0/c, 6.11 MPAKTHIECKIX
Pa3JIMYHBIX KU3HEHHBIX P7, Temsr 7.1,7.2,7.3,7.4,7.5, pabor
CUTYaITUSIX 7.6, 7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 3ammura

7.11,7.12,7.13, 7.14, 7.15, 7.16, TBOPYECKUX padboT

7.17 KoHnTtponbHas

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, I[I- | pabora

o/c 8.6




P9, Temrr 9.1, 9.2,9.3,9.4,9.5 Brimonnenue

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

P11, Temsr 11.1,11.2,11.3,11.4, 3aaHui

11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2 IT-0/c, 12.3,

12.4

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

13.4,13.5,13.6 IT-o/c

P 14, Temsl 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 04. 3ddexTuBHO P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4 II- | TectupoBanue
B3anMMOJEICTBOBATh 1 0/c,15,1.6 VYcerHblii onpoc
paboTaTh B KOJUIEKTUBE U P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI- | MarematudecKui
KOMaHe o/c, 2.6 IUAKTAHT

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBunyanbHas

P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6, | camocTosTEIbHAS

4.7 I1-o0/c, 4.8, 4.9, 4.10, 4.11 paborta

P5, Temsr 5.1,5.2 IIpencraBnenue

P 6, Temrr 6.1,6.2,6.3,64,6.5, pEe3yabTaTOB

6.6,6.7,6.8,6.9, 6.10IT-o/c, 6.11 MIPAKTHICCKHIX

P7, Temsr 7.1,7.2,7.3,7.4,7.5, pabor

7.6, 7.7 IT-0/¢,7.8,7.9, 7.10 I1-o/c, 3amuTa

7.11,7.12,7.13,7.14, 7.15, 7.16, TBOPYECKUX padoT

7.17 KonTponbHas

P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 II- paborta

o/c, 8.6 Brmonnenue

P9, Temsr 9.1,9.2,9.3,9.49.5 9K3aMEHAIIMOHHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3aJlaHui

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

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

P 12, Temsr 12.1, 12.2 IT-0/c, 12.3,

12.4

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

13.4, 13.5, 13.6 I1-o/c

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6
OK 05. Ocy1iecTBasTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4 T1I- | TectupoBanue
YCTHYIO ¥ IUCbMEHHYIO o/c, 1.5, 1.6 YcTHbIl onpoc
KOMMYHUKAIMIO Ha P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI- | MaremaTudecKuit
FOCYJIapCTBEHHOM SI3bIKE o/c, 2.6 JUKTaHT
Poccuiickoit denepanuu ¢ P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBuayanbHas
y4eTOM OCOOEHHOCTEH P4, Temr1 4.1,4.2,4.3,4.4,4.5,4.6, | camocTosTeIbHas
couuanbHoro u Kyastypsoro | 4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11 pabota
KOHTEKCTa PS5, Temnt 5.1, 5.2 [IpencraBnenue

P 6, Temr1 6.1,6.2,6.3,64,6.5, pe3yNbTaTOB

6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, MPaKTUYECKHUX

6.11 pabot
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P7, Temsr 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,

3amura
TBOPYECKUX paboT

7.11,7.12,7.13,7.14, 7.15, 7.16, KonTponbHas
7.17 pabora
P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 II- Brimonaenne
o/c, 8.6 DK3aMEHAIIMOHHBIX
P9, Temr1 9.1, 9.2, 9.3,9.49.5 3aJIaHAKN
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
P 12, Temsr 12.1, 12.2 IT-0/c, 12.3,
12.4
P 13, Temsr 13.1, 13.2, 13.3 IT-o/c,
13.4,13.5, 13.6 I1-o/c
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6P 9, Temn1 9.1, 9.2,
9.3,9.4,95
OK 06. IlposiBnsATh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4 T1- | TectupoBanue
TrpakIaHCKO- o/c,15,1.6 YcTHBIN ompoc
MaTPUOTHYECKYIO TIO3UITHIO, P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, MareMaTudeCcKuit
J€EMOHCTPHUPOBATH 6.6,6.7,6.8, 6.9, 6.10 IT-o/c, 6.11 JHUKTAHT
OCO3HAHHOE MOBEJICHHE Ha P7, Temer 7.1,7.2,7.3,7.4,7.5, NunuBuayanbHas
OCHOBE TPaIUIIUOHHBIX 7.6, 7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, CaMOCTOSTEIbHAS
00I1[eYET0BEYUECKUX 7.11,7.12,7.13,7.14, 7.15, 7.16, paborta
LIEHHOCTEM, B TOM YHUCJIE C 7.17 [IpencraBnenue
Y4ETOM TapMOHU3ALUU P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 II- pe3yabTaTOB
MEKHAIIMOHAJIBbHBIX U o/c, 8.6 MIPAKTUYECKHUX
MEXKPEJIUTHO3HBIX P 14, Temsr 14.1, 14.2, 14.3, 14 .4, pabor
OTHOLUEHUH, IPUMEHSATh 14.5 IT-o/c, 14.6 3amuTa
CTaHIaPTHI TBOPYECKUX padboT
AHTHUKOPPYIIIUOHHOTO KonTponbHas
[OBEICHUSI paborta
Bremmonnenue
9K3aMCHALIMOHHBIX
3aJIaHHI
OK 07. ConeiicTBOBaThH P 1, Tema 1.1, 1.2, 1.3 TT-o/c, 1.4 TI- | TectupoBanue
COXPaHEHHIO OKPY)KaIOIIeH o/c, 1.5, 1.6 YcTHBI onpoc
cpensl, P 2, Temnt 2.1, 2.2, 2.3, 2.4, 2.5 II- | MaremaTudecKui
pecypcocOepekeHHIO, o/c, 2.6 JTUKTaHT
MIPUMEHSITh 3HAHHS 00 P 3, Temnr 3.1, 3.2, 3.3 I1-o0/c, 3.4 NunuBunyanbHas
W3MEHEHHUH KJINMAaTa, P4, Temr1 4.1,4.2,4.3,4.4,4.5,4.6, | camocTosTeIbHAs
TIPUHIIAITEI 0EPEKITUBOTO 4.7 11-0/c, 4.8, 4.9, 4.10, 4.11 pabora
MIPOU3BOJICTBA, 3P (HEKTUBHO PS5, Temsr 5.1, 5.2 IIpencrasnenue
IIeHiCTBOBATD B P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, pe3yabTaToOB
YpEe3BbIYAITHBIX CUTYALMSIX 6.6,6.7,6.8, 6.9, 6.10 IT-o/c, 6.11 MPaKTUYECKUX
P7, Temer 7.1,7.2,7.3,7.4,7.5, pabor
7.6, 7.71I1-0/c,7.8,7.9, 7.10 IT-o/c, 3ammura

TBOPUYCCKUX pa60T
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7.11,7.12,7.13,7.14,7.15, 7.16, KonTponbHas

7.17 pabora

P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 I1I- Brimonaenne

o/c, 8.6 DK3aMEHAIIMOHHBIX

P9, Temsr 9.1,9.2,9.3,9.49.5 3aJIaHAMN

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3, 11.4,

11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2 IT-0/c, 12.3,

12.4

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

13.4, 13.5,13.6 IT-o/c

P 14, Temsr 14.1, 14.2, 14.3, 14 4,

14.5 IT-o/c, 14.6
IIK 1.3. OcymecTBiIsTh P 1, Tema 1.1, 1.3 [T-o/c, 1.4 TT-o/c, | UnauBuayanbpHas
OLICHKY MPOU3BOJICTBEHHO- 1.5 CaMOCTOSITENIbHAS
TCXHUYCCKHUX P2, Temsr 2.1, 2.2, 2.3, 2.5 I1-o/c paborta
nokasaresneil paboTst P 3, Temsr 3.3 [1-o/c [IpeacraBnenue
STICKTPUICCKOTO 1 P 4, Tems1 4.4, 4.7 T1-o/c pEe3yIbTaTOB
SMCKTPOMEXAHHICCKOrO P 6, Temnr 6.5, 6.6, 6.7 I1-o/c, 6.10 MPAKTHICCKIX
000pyT0BaHUS M-o/c paGot

P7, Temsr 7.2,7.3,7.4,7.5,7.6, 3ammuTa

7.7 11-0/c,7.9, 7.10 IT-o/c, 7.15,
7.16

P 8, Tewmsr, 8.5 I1-o/c

P11, Temsr 11.4, 11.6 IT-o/c

P 12, Temsr 12.2 I1-0/c, 12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3 I1-
o/c.,13.5, 13.6

P 14, Temsr 14.5 IT-o/c

TBOPYECKUX paboT

MK 2.1. OcyiiecTBasTh
IUTAHUPOBaHKE PadboT Mo
AKCIUTyaTaIlH
AIIEKTPHYECKOTO U
AIIEKTPOMEXAHUIECKOTO
000py10BaHUA.

P 1, Tema 1.1, 1.3 IT-o/c, 1.4 II-o/c,
15

P2, Tems 2.1, 2.2, 2.3, 2.5 I1-o/c
P 3, Temsr 3.3 I1-o/c

P 4, Tems1 4.4, 4.7 11-o0/C

P 6, Temn 6.5, 6.6, 6.7 I1-o/c, 6.10
IT-o/c

P7, Temsr 7.2,7.3,7.4,7.5,7.6,
7.7 II-0/c,7.9, 7.10 IT-o/c, 7.15,
7.16

P 8, Temsrl, 8.5 IT-0/c

P11, Temsr 11.4, 11.6 IT-o/c

P 12, Temsr 12.2 IT-o/c, 12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3 I1I-
o/c.,13.5, 13.6

P 14, Temsl 14.5 IT-o/c

NunuBuayanbHas
CaMOCTOSITEIIbHAS
paborta
IIpencraBnenue
pe3yNnbTaToB
MPAKTHYECKHUX
pabor

3ammura
TBOPYECKUX padOT
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TIK 2.2. P 1, Tema 1.1, 1.3 [T-o/c, 1.4 [1-o/c, | UnnuBumyaibHas
K 3.1 1.5 CaMOCTOSITEIbHAS
IIK 3.2 P2, Temsr 2.1, 2.2,2.3, 2.5 I1-o/c paborta
[IpousBoaUTH P 3, Temsr 3.3 IT-o/c [IpencraBienue
obcyxuBaHue KOHTpOabHO- | P 4, Temsr 4.4, 4.7 T1-o/C pe3yabTaTOB
M3MEpUTENBHBIX TprOopoB B | P 6, Temsr 6.5, 6.6, 6.7 I1-o/c, 6.10 MPaKTUYECKHUX
cucreMax IT-o/c pabot
TEXHOJIOTHYECKOTO P7, Temsr 7.2,7.3,7.4,7.5,7.6, 3ammuTa
o0opymoBaHus U 7.7 II-0/c,7.9, 7.10 I1-o/c, 7.15, TBOPUYECKUX padoT
MEXaHHU3MOB 7.16

P 8, Temsl, 8.5 I1-0/c

P11, Temsr 11.4, 11.6 IT-o/c

P 12, Temsr 12.2 TT-0/c, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3 I1-

o/c.,13.5, 13.6

P 14, Temsr 14.5 I1-o/c

PaspaGorunkn
No Y4yenas
o /;I damMuus, UMsl, OTYECTBO | CTeNeHb/KBAIH(PUKAIHMOHHAS JI0JZKHOCTh
KaTeropusi
Kus3p Exatepuna Bricmias kBanudukanmontas
1. [IpenonaBarens
AJlekcaHpoBHA KaTeropus
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