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1. O0mas xapakTepucTHKA NPUMePHOi padoyeil mporpaMmmMbl 001e00pa3oBaTe bHOM

JUCIUILINHBI «MaTeMaTHKa»

1.1. MecTo TUCHUIIMHBI B CTPYKTYpe NPo(deccuoHAIbLHONH 00pa3oBaTe/iLHOI

nporpammsbl CI1O:

Oo6meobpazoBatenbHas qucuuiuinHa OJ1.07 «MaremaTukay» siBiseTcst 00s3aTeabHOM YacTbiO
00mIeo0pa3oBaTeTLHOrO MUKIIA 00pa30BaTeILHOM TporpaMMbl B cootBeTcTBHH ¢ DT'OC 1Mo
npodeccun (cnermansHocti) CIIO 21.02.17 «IloazemHast pa3paboTka MECTOPOKICHUI
MOJIE3HBIX HCKOIIAEMBbIX)»

Keammdpuxkarus: Crieruanuct no ropHbIM padoTaM

1.2. lenu 1 muIaHupyeMble Pe3yJbTaThl 0CBOEHUS TUCHUILINHBI:
1.2.1. lleab AUCHMIIUHBI

CO,Z[Cp)KaHI/Ie IIporpaMmabl O6H.I€O6p830B8.TCHBHOfI JUCITMITIINHBI «MatemaTuka»

HaIpaBJIeHO Ha JOCTH)KCHHE PE3yJIbTaTOB €€ U3YUYEHHUSI B COOTBETCTBHM ¢ TpeboBanusimu OI'OC
COO ¢ yuerom npodeccronansHoit HanpasieHHocTd GI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJbTAThl OCBOeHHsI 0011e00pa30BaTEJbHOM IMCUMILVIMHBI B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Oco6oe 3HaueHne JUCHUIUIMHA UMeeT npu (popmupoBanuu U pazsutuu OK u TIK.
OO0uue KoMNeTeHUNH

OK 01. Beibupats criocoObl pemeHus 3aaa4 npopecCuOHATPHON AeATeTbHOCTH
NPUMEHHUTEIBHO K PA3IMYHBIM KOHTEKCTAM .

OK 02. Mcnonp30BaTh COBpEMEHHBIE CPEACTBA IOUCKA, aHAIN3a U UHTEPIPETALUN
UHPOpPMALKH, U THPOPMALMOHHBIE TEXHOJIOTHH IS BBIIOJIHEHUS 33144
po(hecCHOHABHOM JIEATEITBHOCTH .

OK 03. [TmanupoBaTh U peaan30BbIBATH COOCTBEHHOE MPO(ECCHOHATFHOE U TMYHOCTHOE
pa3BUTHE, TPEANPUHUMATENILCKYIO IEATEIHLHOCTh B IPOeCcCHOHATBLHOM cdepe,
UCIIONIb30BaTh 3HAHUS 10 (PUHAHCOBOW IPAMOTHOCTH B PA3TUYHBIX KU3HEHHBIX CUTYAIUsX .
OK 04. Db dexTrBHO B3aUMOACHCTBOBATH U pab0OTaTh B KOJUICKTUBE U KOMaH/IE .

OK 05. OcyuiecTBasTh yCTHYIO U MTUCbMEHHYI0O KOMMYHHUKAIIUIO Ha TOCYJapCTBEHHOM
s3pIke Poccutickoii Denepanuu ¢ y4eToM 0COOCHHOCTEH COIMATBHOTO M KYJIBTYPHOTO
KOHTEKCTA .

OK 06. TIposBasTH rpa’kJaHCKO-NIATPUOTUYECKYIO MTO3UIINIO, IEMOHCTPUPOBATD
OCO3HAHHOE MOBEJICHUE Ha OCHOBE TPAIUIIMOHHBIX O0OIIEUEI0BEUECKUX [ICHHOCTEH, B TOM
YHCJIEe ¢ YYETOM rapMOHU3AINN MEKHAIIMOHATIBHBIX M MEXKPEIUTHO3HBIX OTHOIICHUH,
IPUMEHSTH CTAHIAPThl AHTUKOPPYIILIMOHHOTO MTOBEICHUS .

OK 07. CopneiicTBOBaTh COXPaHEHUIO OKPYIKAIOIIEH Cpeibl, pecypcocOepexeHHUIO,
NPUMEHSATH 3HaHUS 00 U3MEHEHUH KJIMMaTa, IPUHLIUIIBI OepeXIMBOr0 MPOU3BO/ICTBA,
3¢ exTHUBHO AeICTBOBATH B UPE3BBIYAMHBIX CUTYAIIHSIX .

IIpodeccuonanbHbIe KOMIIETEHIIUH

[IK1. Opranusanus 1 KOHTPOJIb TEXHOJOTUYECKUX MTPOLIECCOB TOPHBIX U B3PBIBHBIX padboT
B COOTBETCTBUU C TEXHUYECKOW U HOPMATUBHOM JTOKYMEHTALUEH.

[TK2. Ob6ecnieyenre GyHKIMOHUPOBAHUS CUCTEMBI YIPABJICHUS OXPAHOU Tpya U
IIPOMBIIIIEHHOM 0€3011aCHOCTHIO Ha yYacCTKe.

[IK 3. Opranusanus AedTeIpHOCTH IEPCOHANIA TPOU3BOACTBEHHOIO MOIPa3EeIICHUSI.



O01me KOMIETeHIMHT

IInanupyemMbie pe3yJbTAThI 00y4eHHs

Oo0mne

JAucuMniimHapHbie

OK 01 Beibupatb criocoOsr
peIeHus 3a1a4
npohecCuoHaIbHON

e TeIbHOCTH
PUMECHUTEIHHO

K Pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTb K TpY.HY,
MacTepCTBa, TPYAOTIO0UE;

OCO3HaHUC IICHHOCTH|

- TOTOBHOCTh K  AaKTHBHOH  J€ATEIbHOCTHU
TEXHOJIOTMYECKOW U COLMAIBHON HAIPaBICHHOCTH,
CIOCOOHOCTh ~ MHUIIMHPOBaTh, IJIAHUPOBATH M|
CAMOCTOSATCIBbHO BBIITOJIHATH TaKyIO JACATCIIbHOCTD,

- HHTEpeC K pazInYHBIM chepam
npodeccHoHaBbHOMN e TENbHOCTH,
OBnageHue YHUBEPCATbHBIMHU

IMIO3HaBaTCIbHBIMHA I[GflCTBPIHMHI

y4eOHBIMUY|

a) 0a30BbIC JIOTHUECKUE ICHCTBUSA:

- CaMOCTOSITEJIEHO bopmynrpoBaTh u
AKTyaJM3UpoBaTh MpobOJIeMy, paccMaTpUBaTh €e
BCECTOPOHHE;

- YCTaHaBJ'H/IBaTB CYHICCTBCHHBIﬁ HpI/I3HaK NN
OCHOBAaHMS Ui CpaBHEHUS, KiIacCH(PUKALUU H
00001IeHUS;

- OIpEeICNATh
napaMeTpbl U KPUTEPUHU MX JTOCTHKCHHUS,

- BBIABJIATH 3aKOHOMCPHOCTU H IIPOTHUBOPCYUSA B

Oocian  JCATCIIbHOCTH, 3aJaBaTh|

[paccMaTpUBaeMBbIX SIBICHUSX;
- BHOCUTb KOPPEKTHUBBI B JAESATEIBHOCTb, OLICHUBATH|
COOTBETCTBUE PE3YyJIbTATOB LEJISM, OLICHUBATH
[PYICKH TIOCTIEJICTBUHN ACATEIHLHOCTH,

- pa3BUBATh KPEATHBHOE MBIILJIEHUE TIPU PEIICHUHY]

YKU3HEHHBIX TIPOOIIeM

-BJIQJIETh METO/IAMH JI0KA3aTENILCTB, AITOPUTMAMHU PEIICHUS
3agay; yMeHue (popMyInpoBaTh ONpEIeIeHUs, AKCHOMBI
TEOpPEMBI, IPUMEHSATh UX, IPOBOJIUTH JOKa3aTEeIbHbIE
paccyXJIeHHs B XO/I€ PELIeHUs 3a/ay;

- YMETh ONEPUPOBATH MOHITHSAMH: CTETICHb YKCIIa, Jorapupm
q1CIIa; YMEHHE BBIITOJHATH BHIUMCIICHUE 3HAUYCHUN U
npeoOpa3oBaHus BBIPAKEHHH CO CTENEHAMH U JorapupmMamu,
peoOpa3oBaHus IPOOHO-PALIMOHAIBHBIX BBIPAXKEHUH;

- YMETb ONIEPUPOBATH MOHATUAMU: PALlUOHAJIBHBIE,
VppalroHabHBIE, TOKa3aTeNIbHbIE, CTENICHHBIE,
norapupMuYecKre, TPHrOHOMETPUUYECKUE YPAaBHEHHS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETb ONEPUPOBATH MOHATUAMU: QYHKIINS, HETIPEPhIBHAS
GbyHKLHMA, TPOU3BOHASL, IEPBOOOPA3HAas, ONpeIEICHHbIN
WHTETPaj; yMETh HaXOIUTh MPOU3BOIHBIC HIIEMEHTAPHBIX
(bYHKIMH, UCTIONB3YsI CIIPABOYHbBIE MAaTEPHAIIbL; UCCIIEAOBATH B
MPOCTEHUIINX cy4asX GYHKIUH HA MOHOTOHHOCTb, HAXOIUTh
HanOOJIbIINE M HAUMEHbIIINE 3HaYeHNs (PYHKIUN; CTPOUTh
rpaMKyu MHOTOYJIEHOB C UCIIOJIB30BAHUEM alIapara
MATEeMaTHIECKOTO aHAIN3a; TPUMEHSITH TPOU3BOIHYIO ITPH
pelIeHNH 3a]a4 Ha IBM)KEHUE; PeIlaTh MPAKTHKO-
OpPUEHTUPOBAHHbIE 33124 HAa HAUOOJIbIINE U HAMMEHBIIINE
3HA4YEHHUs, HA HAXOXKJCHHE IyTH, CKOPOCTH M YCKOPEHHUS;

- YMETb OIIEPUPOBATh MOHATUAMU: pallMOHAIbHAs (QYHKINS,
rokasarejabHasi QYHKIMS, CTeNeHHAs PYHKLIUSA,
norapupmudeckast GyHKIUs, TPUTOHOMETPHUECKUE (PYHKIIUH,




0) 0a30BBIC UCCIIEAOBATEIBCKUE ACHCTBUS:

- BJIQJICTh HaBBIKAMH Y4€OHO-HCCIIE0BATEIILCKON 1]
HpOGKTHOﬁ JACATCIIBHOCTH, HaBbIKaAMH pa3pemeH1/m
npooiem;

- BBUBIIATh NPUYUHHO-CJIEACTBEHHBIE CBS3U WU
AKTyaJIM3UpOBaTh 3a/ayy, BBIIBHTaTh TUIIOTE3Y ¢
pereHus, HaXOJIUTh apTYMEHTBI TS
TOKa3aTeJIbCTBA CBOUX YTBEPXKIACHHUH, 3a7aBaTh
[mapaMeTpsl U KPUTEPUU PELICHNUS,

- aHaJ'II/I3I/IpOBaTB HOHy‘IGHHBIG B XO0I€ pGH_IeHI/IH
3aJladyd  pe3yJIbTaThl, KPUTHYECKH OIEHWBATh UX|
TOCTOBEPHOCTh, TPOTHO3UPOBATh HM3MCHCHHE B
HOBBIX YCJ'IOBI/IXX;

== yMeTB HepCHOCI/ITL 3HAHUS B HO3HaBaT€HLHYIO 51

[MPAKTUYCCKYIO o0ractu KUBHCACATCIIBHOCTH,

- yMeTh HHTETPUPOBATH 3HAHHWS W3 Pa3HbIX
MpPEeAMETHBIX 00J1acTel;

- BBIIBUT'AaTh HOBBIC niaecu, npeajaraTthb
OPUTrMHAJIBHBIC IMTOAXOAbI U PCIICHUS,

" CHOCOOHOCTh ux UCTIOJIb30BAHUS B

[MO3HABaTCIILHON 1 COHHaHBHOﬁ IIPAKTUKE

oOpaTHble (PYHKIINH;, YMEHUE CTPOUTH IpaUKH U3yUYECHHBIX
(GyHKIUH, UCIIOJIb30BaTh I'paUKK MPU U3yYEHUH MPOIIECCOB U
3aBHCUMOCTEH, IPU PEUICHNUH 3a/1a4 U3 JPYTUX yU4eOHBIX
MPEIMETOB U 33/1a4 U3 pealbHON )XKU3HH; BRIPAXKATh (hOPMYJIaMU
3aBUCUMOCTH MEXIY BEIMUYMHAMU;

- YMETh peliaTh TEKCTOBBIC 33/1a4H PAa3HbIX THIIOB (B TOM YHCIIE
Ha TPOIIEHTHI, 10JIM U YaCTH, Ha BUKEHHE, pabOTy, CTOUMOCTb
TOBapOB U YCJIYT, HaJIOTH, 33/1a4d U3 00JIaCTU yIpaBICHUS
JIMYHBIMU U CEMENHBIMU (bI/IHchaMI/I); COCTAaBJIAATH BBIPAXKCHUA,
YPAaBHCHUA, HCPABCHCTBA U UX CUCTCMEI 110 YCJIIOBUIO 3a1a4H,
MCCIIeIOBATh MOJYYEHHOE PElIeHHE U OILICHUBATh
[PaBI0N0I00HOCTh PE3yJIbTaTOB;

- YMETb ONIEPUPOBATH MOHATUAMHU: CpellHEe apu(hMEeTHUIECKOEe,
MCAHuaHa, HaI/I60JIBH_I€e U HAUMCHBIICC 3HAYCHUS, pa3Max,
TUCTIepCcHsi, CTAHJAPTHOE OTKJIOHEHHE YHCIIOBOTO HAbOpa; yMETh
W3BIIEKATh, UHTEPIIPETUPOBATH MH(OPMAIIHIO, TPEICTABICHHYIO B
Ta0JuIaX, Ha JUarpaMMax, rpadukax, OTpakaroIlyro CBOMCTBA
peabHBIX IIPOLIECCOB U ABJICHUH; PEACTABIATH HHPOPMALIUIO C
IIOMOIIBIO TaGJII/ILI " JuarpaMm; UCCJICA0BATb CTATUCTUYCCKUC
NaHHbIC, B TOM YHCJIE C IPUMEHEHHEM I'pad)udecKuX METOI0B U
PIIEKTPOHHBIX CPE/ICTB;

- YMETh ONEPUPOBATH MOHATUSIMHU: CITyUYaHBIN OMBIT U CTy4ailHOE
COOBITHE, BEPOSITHOCTD CITYYaliHOTO COOBITHS; YMEHHE BEIYUCIISATh
BCPOATHOCTL C UCIIOJIb30BAHUCM I‘pa(l)I/I‘IeCKI/IX MECTOOAOB,
MPUMEHSTh (OPMYIIBI CIIOKEHHUS U YMHOXKEHHSI BEPOSITHOCTEH,
KOMOMHATOPHBIE (PaKThl U (POPMYJIIBI IPU PELICHUH 3a/1a4;
OLIEHHUBATh BEPOATHOCTH PEAJIbHBIX COOBITUIA; 3HAKOMCTBO CO
CJIy‘-IaI\/JIHBIMI/I BCJIIMYMHAMU,; YMCHHUC IPUBOAUTH MIPUMCPEBI
I[MPOABJICHUA 3aKOHA 60HLI_HI/IX YHUCCII B IPUPOJAHBIX U




OOILECTBEHHBIX SIBICHHSX;

- YMETh ONIEPUPOBATH MOHITHAMH: TOUKA, IPSIMasi, TNIOCKOCTb,
MPOCTPAHCTBO, IBYTPAHHBIN YTOJI, CKPEIIMBAIOIINECS TIPSIMBIE,
MapajieIbHOCTD U MEPIEHANKYIISIPHOCTD MPSAMBIX U TNIOCKOCTEH,
YToJl MEXAY HIPSMBIMHU, YTOJI MEXIY IPSIMOM U MIIOCKOCTBIO, YTOJI
MEKIY ITIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
PACCTOSHUE MEXTy MPSIMBIMHU, PACCTOSTHHE MEX/Ty TUIOCKOCTSAMU;
YMEHHE MCIIOJIb30BaTh MPH PEIICHUN 3a7a4 U3Y4YCHHBIC (DaKThI U
TEOpEeMBI INITAHUMETPUHN; YMEHHUE OIICHUBATh pa3Mepbl 0ObEKTOB
OKpY’KaloIIero MUpa;

- YMETh ONIEPHUPOBATH MOHITUSMH: MHOTOTPAaHHHK, CCUCHHE
MHOTOTpaHHHKa, Ky0, apajuiesenurne, npu3mMa, TupaMua,
¢burypa u moBepxHOCTh BpaIIeHHS, IIMIIMH/IP, KOHYC, map, cdepa,
ceueHust (pUrypsl BpalleHus, IJI0CKOCTb, Kacaromasics chepsl,
[WINHpa, KOHYCA, IJIOLIa b TOBEPXHOCTH MUPAMUJBI, IPU3MBI,
KOHYca, IWIMHIPA, TUIoIaab chepsl, 00beM Kyoa,
MPSIMOYTOJIFHOTO TTapalIesIeTIHITe/Ia, THPAMHIBI, TIPU3MBI,
[WIMHIpa, KOHYCA, apa; yMEeHHe n300pakaTh MHOTOTPAHHUKH H
MOBEPXHOCTH BPAIICHUS, X CEYCHHS OT PyKH, C TOMOIIBIO
YepPTEKHBIX MHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB; YMCHHE
pacro3HaBaTh CAMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh NPABIIBHBIE MHOTOTPAHHHKH;

- YMETb ONEPUPOBATH MOHITHUAMU: JIBIKEHHE B TIPOCTPAHCTBE,
no100HbIE (UTYPHI B IPOCTPAHCTBE; UCTIONB30BaTh OTHOILICHHE
rI0IIaei moBepxHocTel 1 00BEMOB OJOOHBIX (GUTYD IIPU
pEILICHNY 3a/1a4;

- YMETh BBIYHCIISITH TEOMETPUUCCKUE BEINYMHBI (AJTMHA, YTOJI,
U101 b, 00BEM, TUIOIIAAb TOBEPXHOCTH ), UCTIONB3YS N3yUYEHHBIE
(hOpMYJIBI B METOIBI;




- YMETh ONEPUPOBATH MOHATHAMU: MPSIMOYTOJIbHASL CUCTEMA
KOOpJMHAT, KOOPJAMHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIpHOE MPOM3BEICHUE, YTOJI MEX1Yy BEKTOpaMHU, CyMMa
BEKTOPOB, IPOU3BE/ICHNE BEKTOPA HA YHUCIIO; HAXOJUTh C
MOMOILBIO U3yUEHHBIX (POPMYJT KOOPIAMHATHI CEPEIMHbI OTPE3Ka,
PacCTOSIHUE MEX]y IBYMSI TOUKaAMU;

- YMETh BBIOUPATH MOIXOIALINI U3yUYEeHHBIH METO AJIsl PEIICHUS
3aJauu, paclio3HaBaTh MaTeMaTHIEeCKUE (DaKThl U
MaTeMaTH4YeCKHUE MOJEIU B IPUPOIHBIX U OOIECTBEHHBIX
SIBIICHUSIX, B HCKYCCTBE; YMEHHUE ITPUBOAUTH PUMEPHI
MAaTEeMaTUYECKUX OTKPBITUH POCCUNCKON U MUPOBOM
MaTeMaTUYECKON HAYKH.

- YMETh ONEPUPOBATH MOHATHAMU: OIIpe/IeTIeHIE, aKCUOMa,
TEeopeMa, CIIEJICTBHE, CBOMCTBO, IPU3HAK, 10KA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYITMPOBKH; YMEHUE (POPMYITHPOBATH
o0paTHOE ¥ MPOTHUBOMOIOKHOE YTBEPKICHHUE, TPUBOIUTH
MpUMEPHI U KOHTPIIPUMEPHI, UCIIOJIb30BATh METO/T
MaTeMaTUYECKON MHAYKLIMU; TPOBOAUTD JOKa3aTEIbHbIE

paccy KAeHMs IIPU PELICHUH 3a]1a4, OLIEHUBATh JJOTMYECKYIO
MPAaBUJIBHOCTh PaCcCy KICHHIA;

- YMETh ONEPUPOBATH MOHATHUSIMHU: MHOXKECTBO, TTOJIMHOKECTBO,
orepaiyy HaJl MHOXKECTBAMU; YMEHHUE UCII0Ib30BaTh TEOPETUKO-
MHO>KECTBEHHBIN arnapar Jyuisi ONUCaHMsI peaJIbHbIX ITPOLIECCOB U
SIBIICHUI TIPU PEIICHUU 3a7a4, B TOM YHCIIE U3 APYTUX YICOHBIX
[IPEIMETOB;

- YMETh ONEPUPOBATh MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo,
LUKJI, Tpad HA MJIOCKOCTH; YMEHHUE 3aJ[aBaTh U OMHUCHIBAThH rpadsl
Pa3IMYHBIME CIIOCOOAMU; MCIIONB30BaTh Ipadbl IPU PELICHUN
3aay;




- YMETh CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: COYETAHUE,
MepecTaHOBKA, YUCJIO COYCTAHHM, YUCIIO IEPECTAaHOBOK; OMHOM
HrroTOHAa; yMEeHME IPUMEHSTh KOMOHMHATOPHBIC (PAKTHI U
paccyXIeHUs ISl peIIeHUs 3a/1a4;

-YMETb ONEPUPOBATH MOHATUSIMU: HATYpPaJIbHOE YUCIIO, LIEJI0E
YHCJIO, OCTATOK I10 MOAYJIO, PAllMOHAIBHOE YHCIIO,
MPPALMOHAIIBHOE YHUCIIO, MHOKECTBA HATYPAJIbHBIX, LIEJIbIX,
palMOHATBHBIX, IEUCTBUTEIIHHBIX YUCEIT; YMEHUE UCIIOIh30BATh
MPU3HAKU ACIIMMOCTH, HAUMEHBIIUN OOIIHIA ETUTETh 1
HauMeEHbIIIee 001ee KpaTHOe, anropuT™ EBKITUAA pu perieHnu
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU NO3ULMOHHBIMH CUCTEMaMU
CUMCJICHMS;

- YM€Tb CBOOO/IHO OTIEPUPOBATH MOHSATUSIMU: CTETICHBD C 1IEJTBIM
[MOKa3aTeleM, KOPeHb HaTypaJlbHOW CTENEHHU, CTENIEHb C
palMOHAIBHBIM [TOKA3aTEJIEM, CTENIEHb C IEUCTBUTEIIbHBIM
(BelecTBEHHBIM) TTOKa3aTeseM, Jorapudm ducna, CHHYC,
KOCHHYC ¥ TAaHT€HC MPOU3BOJIBLHOTO YHCIIA;

- YMETb ONIEPUPOBATH MOHATUSAMHU: TOKIECTBO, TOKICCTBEHHOE
mpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMAa YPaBHEHUI
1 HEPaBEHCTB, PABHOCUJIBHOCTh YPaBHEHU, HEPABEHCTB U
CUCTEM, PAIIMOHAJIbHBIE, UPPALlMOHAIbHBIE, TOKAa3aTENbHbIE,
CTETEeHHbIE, JIOTapU(PMUUECKHUE, TPUTOHOMETPUIECKUE
ypaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE PeIIaTh YpaBHEHUS,
HEPaBEHCTBA M CUCTEMbI C TOMOIIBIO PA3JIMYHBIX TPHUEMOB;
pelniaTh ypaBHEHHMsI, HEPABEHCTBA U CUCTEMBI C TapaMEeTPOM;
[IPUMEHATh YPABHEHUs, HEPABEHCTBA, UX CUCTEMBI JIJIS1 PELLICHUS
MaTeMaTHYECKHX 3aJla4 U 3ajlad U3 pa3INyHbIX o0sacTell HayKu U
[pEaJIbHOM JKU3HU;

-yMeTb CBOOOIHO ONEPUPOBATH NOHATUAMMU: I'paduK QyHKINH,




oOpaTHast PyHKIHS, KOMIO3UIUS (PYHKIIHA, TUHEWHAs QyHKIUS,
KBaJpaTU4Hasl GYHKIWS, CTETICHHAsT (DYHKIIUS C IIETIBIM
MoKaszaTesieM, TPUTOHOMETpUYecKre (HyHKIINU, OOpaTHBIE
TPUTOHOMETpHUYECKUE (PYHKINH, TOKa3aTelbHas U
norapudmuyueckas GyHKIUU; YMEHHE CTPOUTh rpaduku
GyHKIUH, BRITOTHATH IpeoOpa3oBanus rpadukoB GyHKIUI;
YMEHHE MCII0JIb30BaTh rpaduku GYHKIMN 171 U3yUEHUS
MPOIIECCOB M 3aBUCUMOCTEH MPH PEIICHUH 3a7a4 U3 IPYTHx
Y4eOHBIX IPEIMETOB U U3 PeabHOM KU3HU; BHIPAXKATh
(dbopMyrIamMu 3aBUCUMOCTH M@Ky BETHUYUHAMU;

yMEHHE CBOOOHO ONEPUPOBATH MOHATUAMHU: YETHOCTh (DYHKLIUH,
[EPUOUYHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIMH,
MOHOTOHHOCTb (DYHKIIMH, IKCTpEMYM (YHKIIUHU, HAUOOJIbIIIEE U
HaMMEHbIIIee 3HaYCHUS! PYHKLUU Ha IPOMEKYTKE; yMEHUE
[IPOBOJUTH UCCIIEJIOBaHUE (PYHKIIUH;

YMEHHE UCII0JIb30BaTh CBOIMCTBA U rpaduku GyHKIMN AT
peleHys ypaBHEHHH, HEpaBEHCTB U 33/1a4 ¢ TapaMeTpamu;
n300pakaTh HA KOOPAMHATHOM ITIOCKOCTH MHOKECTBA PeIICHUN
ypaBHEHHIA, HEPAaBEHCTB U MX CHCTEM;

- YMETb CBOOOIHO ONEPUPOBATH MOHATHIMHU:
0CJIe10BaTEIbHOCTD, apu(MeTHUECKas POrpeccus,
reoMeTpHuUecKas mporpeccus, 0ECKOHEYHO yObIBaroIas
reoMeTpUYECcKasi POTrPeCcCHsi; YMEHHE 33/1aBaTh
[0CJIeI0BAaTEILHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX
hopmyu;

- YMETb ONIEPUPOBATh MOHATUAMU: HEIPEPHIBHOCTD (DYHKIINH,
acUMITOTHI Irpaduka GyHKINH, IepBasi U BTOPast IPOU3BOIHAS
(byHKINHU, TEOMETPUIECKHA U PU3NUECKUI CMBICT POU3BOAHOM,
nepBooOpa3Hasi, OnpeaesIeHHbIN HHTETpall; YMEHHE HaXO/IUTh




acUMITOTHI rpaduka GYHKINHU; YMEHUE BBIYUCIIATh IPOU3BOHbIE
CYMMBI, TIPOU3BEICHUS, YACTHOTO U KOMITO3HUIINU (PYHKIIUH,
HAXOJIWUTh YPaBHEHUE KacaTeIbHOW K TpaduKy QyHKIIHNH;
YMEHHE UCII0JIb30BATh IPOU3BOHYIO JUISI UCCIIEOBAHUS
(byHKUMH, U1 HAXO0XKISHHUS HAMITy4IIIero pelieHus B
[PUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U
(bu3nYecKux 3a1a4ax, i ONpeIeleHUs] CKOPOCTH U YCKOPEHHUS;
HAXOJUTh IJIOUIA]IU i 00BEMBI PUTYp C TOMOIIBIO0 HHTErPaIa;
MPUBOUTH IPUMEPHI MATEMAaTHUYECKOTO MOJICITUPOBAHUS C
MOMOILBI0 U epeHnanbHbIX YpaBHEHUH;

- YMETb OIEPUPOBATH MOHATUAMU: KOMILJIEKCHOE YUCIIO,
COIPSIKEHHbIE KOMIUIEKCHBIE YHCIIa, MOLYJIb U apTYMEHT
KOMILIEKCHOTO YHCIa, (hopMa 3aImich KOMIUIEKCHBIX YHCEeT
(reoMeTpuyeckas, TPUTOHOMETpUYECKas U ajaredpandeckas);
YMETb MPOU3BOJUTH apu(hMETHUECKUE IeHCTBUS C
KOMILJIEKCHBIMU YUCJIAMU; IPUBOJUTH IPUMEPHI UCIIOIB30BAHUS
KOMIUIEKCHBIX YHCEIT;

- YMETh CBOOOTHO OTIEPHPOBATH MOHATHIMU: CpEIHEES
apupMeTHIeCKoe, MeInaHa, HauOoJbIllee U HANMEHBIIIEee
3HA4YeHUs1, pa3Max, AUCHEPCHsl, CTaHIAPTHOE OTKJIOHEHHE IS
OIMCaHMs YMCIIOBBIX JaHHBIX; YMEHHE UCCIIe10BaTh
CTaTUCTUYECKUE JaHHBIE, B TOM YHUCIIE C IPUMEHEHHEM
rpadM4ecKUX METOJIOB U DJIEKTPOHHBIX CPECTB; rpaduuecKu
MCCIIeZIOBAaTh COBMECTHBIE HAOIIOIEHHUS C IOMOIIBIO IUarpaMm
paccerBaHus U JIMHEHHON perpeccuu;

- YMETh HAXOJUTb BEPOATHOCTH COOBITUI C HCIOIB30BAHUEM
rpau4eCKUX METOJI0B; IPUMEHATH Ul PeLIeHUs 3a1a4d GOpPMYIIbl
CJIO’KEHUSI U YMHOXKEHHSI BEPOATHOCTEH, (hOpMYITy TIOTHOM
BEPOSATHOCTH, (hopMyiy bepHyiu, komOuHaTOpHbIE (HAKTHI U




(bopMyJIbl; OLIEHUBATH BEPOSITHOCTH PEATIbHBIX COOBITHI; yMEHHE
ONEPHUPOBATH NOHATUSAMH: CITydaiiHasl BEJIMYNHA, pacIpeie/ICHNe
BepOHTHOCTeﬁ, MAaTEMaTUUYCCKOC OKNIaHUC, NUCTICPCUA U
CTaHJAPTHOE OTKJIOHEHHE CIIy4aifHOW BEJIMYMHBI, (PYHKIIUU
pacrpezesIeHys U INIOTHOCTH PaBHOMEPHOI0, I0KA3aTeIbHOIO U
HOPMaJIbHOI'O PACIPEACIICHUI; YMEHNE UCIO0Ib30BaTh CBONCTBA
WN3Y4YCHHBIX PACTIPEICIICHUN IS PEIIEHUS 3a1a4; 3HAKOMCTBO C
MOHATUSIMH: 3aKOH OOJIBIITHAX YHUCCJI, METOABbI BI)I60pO‘~IHI)IX
MCCIICA0BAHUN; YMEHUE IIPUBOAUTD IIPUMEPHI IIPOSIBIICHUS 3aKOHA
OOJIBIINX YHCEN B MMPUPOAHBIX U O6H.[€CTB€HHLIX SBJICHHUAX,

- YMETb CBOOOHO ONEPUPOBATH MOHATHAMU: TOUKA, IpIMas,
[JIOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUHN YTOJl,
NBYT'PAaHHBIN YIOJI, TPEXTPaHHBIA yIOJI, IEpEeCeKaroIuecs,
[apalJICJIbHBIC U CKPCIIHUBAOIIUCCA ITPAMBIC, TAPAJUICIIbHOCTD U
[IEPIEHIUKYIISIPHOCTD NPSMBIX U INIOCKOCTEH, YTOJI MEXKIY
MIPSIMBIMU, YTOJI MEXY NPSAMOM U INIOCKOCTBIO, YTOJ MEKIY
IIJIOCKOCTAMMU, YMCHHEC UCIIOJIB30BATh IIPU PCUHICHUHA 3a1a4
HN3YYCHHBIC q)aKTLI " TCOPCMBI INITAHUMCTPHUU, YMCHHUEC OLICHUBATH
pa3Mepbl 00BEKTOB B OKPYIKAIOIIEM MHUpE; YMEHUE OIIEpUPOBAThH
MOHSTHSMH: MHOIOI'PaHHUK, CEYEHHE MHOIOTpaHHUKA,
[PaBUJIbHBIM MHOTOIPAaHHUK, IPU3Ma, MUpaMuaa, purypa u
[IOBEPXHOCTh BpaLIEeHUs, IMIMHIP, KOHYC, Iap, cdepa, pa3BepTKa)
[MOBEPXHOCTHU, CEYEHUS KOHYCa U LIWIHH]IPA, 1APaJUIEIIbHBIE OCH
WJIM OCHOBAHHUIO, CEUEHHE I1apa, IIOCKOCTh, Kacatomasics chepsl,
LUJIUHPA, KOHYCa; YMEHUE CTPOUTH CEYEHUE MHOTOIPAHHUKA,
1n300pa’kaTh MHOTOTPAHHUKH, (UTYpBI U TIOBEPXHOCTH BPALCHHUS,
UX CEYECHUS, B TOM YUCIIE C TOMOLIBIO 3JIEKTPOHHBIX CPEJCTB;
YMEHHE PUMEHSTH CBOWCTBA T€OMETPUIECKHUX (PUTYD,
CaMOCTOSITENILHO (POPMYITHPOBATH OIPEICIICHUS U3ydaeMbIX




¢buryp, BbLABUraTh TUIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpUIECcKrX (puUryp, 000CHOBBIBATH UIIH OTIPOBEPTATH HX;
YMEHHE TPOBOIANTD KIaccu(DUKALUIO GUTYP TIO pa3THIHBIM
[PU3HAKAM, BBIIOJIHATh HEOOXOAUMBIE JONOTHUTEIbHBIC
MOCTPOCHMS;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHAMU: TUIOIIAAb (PUTYPBI,
00beM (pUTypbl, BEIMYUHA yTIia, PACCTOSHUE OT TOUYKH JI0
[UIOCKOCTH, PACCTOSIHHE MEXKIY IPSIMBIMU, PACCTOSTHIE MEXTY
[UIOCKOCTSIMU, IJIOMIAb Cephl, IMIIOIA(b TOBEPXHOCTH
MUpaMU/Ibl, IPU3MBI, KOHYCa, LIWIMHIpPA, 00beM KyOa,
PSMOYTOJIBHOTO MapalieenuIea, TUPaMU/Ibl, TPU3MBI,
LWINH/pA, KOHYCA, [Iapa; YMEHHE HaXOAUTh OTHOILIEHHUE
00BEMOB NMOAOOHBIX PUTYD;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMU: ABIKECHHE,
napasuiebHbIA IepeHoC, CHMMETPUS Ha TUIOCKOCTH U B
[IPOCTPaHCTBE, IOBOPOT, MpeoOpa3oBaHue M0100us, M0100HbIE

¢burypsl; yMeHHe pacro3HaBaTh paBHbIE U IOJJOOHbBIE PUTYPBI, B
TOM YHCJIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMEHUE
MCTI0JIb30BAaTh T€OMETPUYECKIE OTHOIICHHS, HAXOIUTh
reOMETPUYECKUE BETMUMHBI (JUTMHA, YO, IUIOaAb, 00bEM) IpU
pelIeHNH 3a1a4 U3 APYIUX Y4eOHBIX TPEIMETOB U U3 PeaTbHON
KU3HU;

- YMETh CBOOOTHO OTIEPHPOBATH MOHATHAMU: TPSIMOYTOJIbHAS
crcTeMa KOOpJIUHAT, BEKTOP, KOOPIMHATHI TOUKU, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, IIPOU3BEACHNUE BEKTOPA Ha YUCIIO,
pa3ii0KeHue BEKTOpa Mo 0a3ucy, CKaasipHOE MIPOU3BEACHNUE,
BEKTOPHOE IIPOU3BE/ICHUE, YTOJI MEKIY BEKTOPAMHU; YMEHUE
MCTI0JIb30BaTh BEKTOPHBIM U KOOPIUHATHBIA METO JUIS PELICHHUS
reOMETPUUECKUX 3a]a4 U 3a/1a4 JPYruX yueOHbIX PEAMETOB;




ONepUpOBaTh NOHATUSAMU: MaTpuLa 2X2 u 3x3, ONpeAeIuTeNb
MaTpPHUIIbI, FEOMETPUUECKHUI CMBICI OTIPEACITUTENS;

- YMETh MOJIEJINPOBATH PEAJIbHBIE CUTYAllUU Ha SI3bIKE
MaTEMaTHKHU; COCTABIIATh BbIPA)KEHHUSI, YpAaBHEHUS, HEPABEHCTBA U
X CUCTEMBI 110 YCJIOBHIO 3a/1a4y, UCCIIEN0BATh IOCTPOEHHbBIE
MOJIEJIN C MCII0JIb30BaHHUEM armapara aareopsl,
WHTEPIIPETUPOBATH ITOJIyYECHHBII PE3yNIbTaT; CTPOUTh
MaTEMaTHYECKHE MOJIENHU C IIOMOIIBIO0 TEOMETPUYECKUX MTOHATHIMI
W BEJIMUMH, PEIIATh CBA3aHHBIE C HUMU ITPAKTUUECKUE 3a/1auH;
COCTaBJIAATh BEPOSATHOCTHYIO MOJIENIb U MHTEPIIPETUPOBATD
[IOJIy4E€HHBIN PE3yJIbTAT; peIlaTh IPUKIIAJAHbIC 3a0a4n
CpEICTBaMU MaTEMATHYECKOT0 AHAIIN3a, B TOM YHCJIE COLUAIBHO-
HKOHOMHUYECKOT0 U (PU3NYECKOr0 XapaKTepa;

- YMEHHUE BBIOMPATh MOAXOSAIINN METO ISl pEIICHUsS 3a/1a4H;
[MOHMMAaHHUE 3HAYMMOCTH MAaTEMATUKH B U3yUYEHUU NPUPOIHBIX U
0O0I11eCTBEHHBIX IPOLIECCOB U SIBJICHUIN; YMEHHE Paclio3HaBaTh
MPOsIBJIEHUE 3aKOHOB MAaTEMaTUKU B UCKYCCTBE, yMEHHE
[IPUBOAUTH IPUMEPBI MATEMATUYECKUX OTKPBITUN POCCHUCKON U
MHPOBOM MaTEMaTUYECKON HAyKH

OK 02 Hcnonp30BaTh
COBpPEMEHHBIE CPEJICTBA
[OKCKa, aHaJIN3a U
MHTEpIpeTanuy HHpopMaLuy,
1 THPOPMAIIMOHHBIE
TEXHOJIOTUH IS BEITIOJTHEHUS
3aga4d NpoQeccuoHaIbHOM
NesITeIbHOCTH

B o6s1acTi 1IEHHOCTH HAYYHOT'O IO3HAHMSL:

-c(hopMUpPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTUA HayKM U OOIIECTBEHHOW MPAKTUKH,
OCHOBAHHOTO Ha Jajore KYJBTYD,

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOErO0 MecTa B
[IOJIMKYJIETYPHOM MHUPE;

- COBEPIUECHCTBOBAHHUE S3BIKOBOM M YHUTATEIBbCKOH
KyJbTypbl KaK CpEICTBAa B3aUMOJCHCTBHUS MEXKIY]|

JIFOAbMU U ITIO3HAHUA MHUPA,

- YMETb OINEpUPOBaTh MOHATUSAMU: palUOHAJIbHAs (QYHKIMS,

byHKIHS, byHKIHS,
norapudmuyueckass (QyHKLUUS, TPUTOHOMETPUUYECKUE (DYHKLUH,

MoKa3zaTeabHas CTETICHHAs
oOpaTHble (GYHKIHMHM, YMEHHE CTPOUTh TpadUKH H3YICHHBIX
(GyHKIUHI, UCIONB30BaTh rpaUKy MpPU M3YyYEHUH IPOLIECCOB U
3aBUCHMOCTEH, MpU pEIIeHUU 3aJad U3 JPYyTrux Y4eOHbIX
[PEeIMETOB U 33/1a4 U3 PEalbHOM XKU3HU; BBIpaXKaTh (opMmyiamu
3aBHCHMOCTH MEKIY BETUUMHAMU;

- YMCTb OIICPHUPOBATL HOHATUAMHU: TOXKICCTBO, TOXKICCTBCHHOC

peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YpaBHEHHMH




- OCO3HAaHHUC IICHHOCTHU Haquoﬁ ACATCIIbHOCTH,

FOTOBHOCTH OCYILECTBIIATH MIPOEKTHYIO i1
WCCIIE0BATENIBCKYIO AEATEIbHOCT UHANBUAYAJIBHO)
U B IpyIIIIE.

OBnanenue YHUBEPCaAIbHBIMU
[103HABATEJILHBIMU JIEHCTBUSAMMU:

B) pabora ¢ nHpopmaIue:

y4eOHBIMH

- BJIAACTb HaBBbIKaMHW IIOJYUCHUA I/IH(l)OpMaIII/II/I n3

NCTOYHHUKOB Pa3HbIX THUIIOB, CaMOCTOATCIBbHO|
OCYIICCTBJIATHL IMOUCK, aHAJIN3, CUCTCMATU3ALHUIO U
WHTEPIpETAINI0 HH)OPMAIIUN PA3IMYHBIX BUIOB H
dbop™m mpecTaBIeHNUs,

- co3JaBaTh TEKCThl B pa3iMuHbBIX (opMarax ¢
Y4eTOM Ha3zHaueHus HH(popMamuum U IeNIeBOH
AyIUTOpUH, BBIOUpAs  ONTHUMAIBHYIO  (GOpMY]
NPE/ICTaBICHHS U BU3YaJIH3allHH;

OLICHUBATH JOCTOBECPHOCTD,

€C

JIETUTUMHOCTH
UH(pOpMaInH,
MOpPaJIbHO-ITHYECKUM HOpMaM;

COOTBCTCTBHUEC IIPAaBOBbBIM U

- HCIOJIB30BaAThb CpCACTBa I/IHCI)OpMaI_II/IOHHBIX H

KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTHH B  PEIICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpPraHM3aIllMOHHBIX  33aJad ¢  COONIOJeHUEM|
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH O€30MaCHOCTH,)
TUTHCHBI, PEecypcocOepexeHusi, TMPaBOBBIX U
DTHYECKUX  HOPM, HOPM  WH(OPMAIMOHHON
0€30MaCHOCTH;

BJIaACTh HABbIKaAMMU pacCliO3HABaHHA W 3alllMTh

uHpopManuy, HHOOPMAIIMOHHONH  ©0e30MacHOCTH

U HCPABCHCTB, PaBHOCUJIIBHOCTb ypaBHCHHI}’I, HCPAaBCHCTB W

CUCTEM, pallUOHAJIBHBIC, HWPPALUOHAIIBHBIC, II0Ka3aTCJIbHBIC,

CTEIICHHBIE, Jorapudpmuueckue, TPUTOHOMETPUYECKUE
YpPaBHEHUsI, HEPABEHCTBA U CUCTEMBI; YMETh pEIlaTh yPABHEHUS,
HEPAaBEHCTBA W CHUCTEMBl C IIOMOILUBIO PA3JIUYHBIX IIPUEMOB;
pelaTh ypaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IApaMETPOM;
[IPUMEHATH YPAaBHEHMS, HEPABEHCTBA, UX CUCTEMBI I PELICHUS
MaTeMaTUYECKUX 33/1a4 M 33/1a4 U3 PA3IUIHBIX 001acTeil HAYKU U

[pEaJIbHOM JKU3HU;

yMETh CBOOOJHO ONEPUPOBATH TMOHATHAMM: JBHXKCHHE,

napajuiebHBIA  TIEPEHOC,
[MPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHKWE MOA00MsS, TMOI00HBIC

CUMMCTPpHA Ha IINIOCKOCTH U B

¢Gurypsl; yMeTh paclo3HaBaTh paBHblE U MOJOOHbBIE (UTYpPHI, B
TOM 4HCIE B IPHUPOAE,
WCIIOJIb30BAaTh  TI'€OMETPUUYECKUE
reOMEeTPUYECKUE BEJTMUMHBI (JUIMHA, YTOJI, IJI0Iaab, 00beM) IpH

UCKYCCTBE, apXUTEKTYpE;

HaxXOOUTh|

YMETH
OTHOLIECHMUS,

pelIeHnr 3a7a4 U3 JIPYruX YYeOHBIX MPEeIMETOB U U3 peallbHOM
YKU3HU




JIMYHOCTHU

OK 03 ILnanupoBath u
[peaTn30BBIBATh COOCTBEHHOE
Mpo(eCCUOHATBHOE U
ITMYHOCTHOE Pa3BUTHE,
[peINPUHIMATEIBCKYIO
NesITEIbHOCTD B
npodeccuoHanbHOU chepe,
MCTIOJIB30BaTh 3HAHMUS IO
(bMHAHCOBOW TPAMOTHOCTH B
Pa3TUYHBIX KU3HEHHBIX
CUTYaIUsAX

B ob6nactu 1yx0BHO-HPAaBCTBEHHOTO BOCITUTAHMUS:

--  ¢(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
DTUYECKOTO IOBEICHNS;

- CIIOCOOHOCTH OIIEHWBATh CUTYAIMIO U MPUHUMATH
OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACHh HA MOPAJIbHOA
HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

- OCO3HAaHME JMYHOTO BKJaJa B IOCTPOCHUE
YCTOMYHUBOTO OYAyIIEro;

- OTBETCTBEHHOE OTHOILIEHHUE K CBOUM POJUTENSM U]
(unu) OpYTUM 4I€HaM CeMbH, CO3JIaHHUI0 CEMbU Ha|
OCHOBE  OCO3HAHHOIO  TNPHUHATHS  LIEHHOCTEH
CEeMENHOM JKM3HU B COOTBETCTBHHM C TPAAUIHUAMHY
HaponoB Poccuu;
OBnajieHue  YHUBEPCAIbHBIMU  PETYJISITUBHBIMHY]
NeCTBUSIMMU:

a) caMOOpraHU3aIIHs:

- CaMOCTOATEJIbHO OCYILECTBISATh MO3HABATEIBHYIO
NESATEIPHOCTh, BBISBISATH MPOOJIEMBI, CTAaBUTH M|
dbopMynupoBaTh COOCTBEHHBIE

06pa30BaTean0171 ACATCIIBHOCTH MW JKHM3HCHHBIX

3a7a4u B

CUTYalUsX;
- CaMOCTOSATEIbHO COCTaBJIATh IUIAH pEIICHUS
npoOJieMbl C Y4YETOM HMEIOIIUXCS  PEecypcoB,

COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

- yMETb OIIEpUPOBATH HNOHATUAMU: paluOHAJIbHBIE,
UppALMOHAJILHEIE, [IOKa3aTelbHbIE, CTEIEHHEIE,
norapu(MUUecKre,  TPUTOHOMETPUYECKHUE  YpaBHEHUS U

HEpPAaBEHCTBA, UX CUCTEMBI;

YMETh OMNEPUPOBATH TMOHATUSMHU: MHOTOTPAHHUK, CEUYCHUE
KyO, MIUPaMHUJa,
(durypa u nMoBepxHOCTh BpallCHUs, IUIUHAP, KOHYC, mmap, chepa,

cedeHus: (UTYpbl BpAICHUS, IJIOCKOCTh, Kacaromascs cQepsl,

MHOI'OI'paHHUKa, napajuejienumnea, IMpusma,

[WINHPA, KOHYCA, IJIONIab MOBEPXHOCTH MUPAMUIBI, TIPU3MBI,
wiomans  chepbl, o0veM  KyOa,
NUPaMUABL,  TPU3MBI,

KOHYcCa,
MPSIMOYTOJIBHOTO
LWIMH]pa, KOHYyCa, I1apa; YMEeHHEe N300pakaTb MHOTOI'PaHHUKU U
[MOBEPXHOCTU BpALICHUS, UX CEUYEHHS OT PYKH, C IOMOIIBIO

HWIHHIPA,
napasuieNienunena,

YEPTEKHBIX HHCTPYMEHTOB U D3JIEKTPOHHBIX CPEJACTB; YMETh
pacro3HaBaThb CHMMETPHIO B IPOCTPAHCTBE; YMETh PacIO3HABATH
[IPaBHJIBHBIE MHOTOI'PaHHUKH;

- YMETb OIEPUPOBATH MOHATUSAMU: MNPAMOYTOJIBHAs CHCTEMA
KOOpJMHAT, KOOPAMHATBI TOYKH, BEKTOP, KOOPAMHATHI BEKTOpA,
CKaJsIpHOE IPOU3BE/ICHHE,

IMPOU3BCACHUC BCKTOpa Ha 4YHUCIIO;

yrojl MEXIy BEKTOpaMH,

HaxoauTb C

cymMMmal
BEKTOPOB,
MOMOIIbI0 M3YYEHHBIX (POPMYIT KOOPIUHATHI CEpEANHBI OTpe3Ka,
pacCTOSIHUE MEX]Ty IByMsI TOUKaMU




- 1aBaThb OLIEHKY HOBBIM CUTYaLlUsIM;
crocoOCTBOBAaTh (OPMUPOBAHUIO U TMPOSBICHUIO)
[IMPOKOW 3pYIUIMU B pa3HbIX 00JIACTAX 3HAHUIA,
[IOCTOSIHHO TIOBBIIIATh CBOW OOpa3oBaTENIbHBIN M|
KyJIbTYPHBII YPOBEHb;

0) CAaMOKOHTPOJIb:

UCIIONIb30BaTh IPHEMbI peQIIEKCUU ISl OLICHKH
CUTYyalllH, BbIOOpa BEPHOIO PELLEHUS;

- YMEThb OLEHUBaTh pPHUCKH U CBOEBPEMEHHO
[IPUHUMATh PELIEHUS 110 UX CHUKECHHUIO;

B) SMOLIMOHAJIBHBIN HHTEJUIEKT, Mpeanoararumii
c(hopMUPOBAHHOCTb:

BHYTPEHHEH MOTHUBAIIMU, BKJIIOYAIOIIEH CTPEMJIICHUE]
K JOCTM)KEHHIO LEeIM U yCHeXy, ONTHUMHU3M,
WHUIIMATUBHOCTb, YMEHHUE JE€HCTBOBATb, UCXOS W3
CBOMX BO3MO>KHOCTE;

- SMIATHH, BKIJIIOYAIOLIed CIOCOOHOCTh MOHUMATH
AMOLIMOHAIBHOE COCTOSIHUE APYTHX, YUUTHIBATH €TO
[IPU OCYIIECTBJIEHUN KOMMYHHMKAIUH, CIIOCOOHOCTH|
K COUYBCTBUIO U COIIEPEKUBAHHUIO;
- COLIMAJIbHBIX HaBBIKOB, BKJIFOYAIOIIUX|
CHOCOOHOCTh BBICTPAaUBaTh OTHOIIEHUS C APYTUMHU
JTIOBMHU, 3a00TUTBCS, TIPOSABISATH HWHTEpPEC M|
pa3pemaTb KOHQIUKTHI

OK 04 D¢pdexTuBHO
B3aMMOICHCTBOBATH U
paboTaTh B KOJUIEKTHBE U
KOMaHJIe

TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOATCIBHOCTH U
CaAMOOIIPCACIICHUIO,

-OBJIaJICHUC HaBbBIKaMH y‘le6HO'I/ICCH€I[OBaTCJIBCKOI\;I,
HpOGKTHOﬁ n COI_[I/IaJ'IBHOI\/II ACATCIIBHOCTH,

OBJ'IEII[GHI/IC YHUBCPCAJIIBHBIMU KOMMYHHWKATHBHBIMU

- YMETbh OIIEpUPOBATh NOHATUSAMHU: CIIy4alHBIA OIBIT U CIIy4YalHOE
COOBITHE, BEPOSTHOCTb CIIy4aifHOIO COOBITHS; YMETh BBIYUCIATH,
BEPOSITHOCTH C  WCIOJb30BaHMEM TIpaUUeCKUX  METOOB;
PUMEHATh (POPMYJIBI CIOXKEHUS U YMHOXKEHUS BEPOSTHOCTEH,

KOMOMHAaTOpHbIE (aKkThl W (GOpPMYJIbI TpU pEIICHUU 3ajlay;




NEeNCTBUSIMMU:
0) cOBMeCTHas ACSITEIBHOCTD:
- TIOHUMaTh ¥ HCHOJB30BaTh IPEUMYIIECCTBA

KOMaHIHOW ¥ WHAMBUIYaJIbHOIN paboThI;
- TPUHUMATh LEIM COBMECTHOM JIESTENIbHOCTH,
OpraHW30BbIBATh M KOOPAUHUPOBATH JACHCTBUS IO
ee JOCTIDKEHWIO: COCTaBIAThL IIIAH JEHCTBHUH,
pacrpeness Th pojid C Y4eTOM MHEHUU yYaCTHUKOB
00CyXIIaTh pe3yJIbTaThl COBMECTHOM paboThI;

- KOOPJIMHUPOBATH U BBITIOTHATH pa0OTy B YCIOBUSX|
pEaNIbHOTO, BUPTYaJbHOIO M KOMOMHHUPOBAHHOTO
B3aNMMOJECHCTBHS;

OCYIIECTBIISATh ~ MO3UTUBHOE  CTPATErHYECKOE
MOBEJICHUE B PA3JIUYHBIX CHUTYaIUSX, MPOSBIATH
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATUBHBIM.
OBnajeHue  YHHUBEPCAIbHBIMU  PETYJISITUBHBIMHY|
TEUCTBUSIMU:

') IpUHATHE CEOS U IPYTUX JIFOJICH:

- IPUHUMATh MOTUBBI U aPTYMEHTBI JPYTUX JIOACH
[IpU aHAJIU3€ PE3YyJIbTATOB AEATEIbHOCTH;

- IPU3HaBaTh CBOE MPABO U MPABO JIPYTHX JIIOACH HA|
OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUY]

IPYroro 4ejioBeKa

OLCHUBATH BCPOATHOCTH PCAJIBHBIX CO6LITPII>1; 3HAaKOMCTBO CO

CJ'Iy‘-I&fIHBIMPI BEIIMYMNHaAMU, YMCHUEC TPUBOAUTL IMPUMCPLI

I[MPOSABJICHUA  3aKOHaA OOJIBIIMX YHCET B NpUPOAHBIX U

0OI1IECTBEHHBIX SBJICHUSX;
- yMeTb CBOOOJHO ONEPUPOBATh MOHATUSAMHU: CTCICHb C IEJIBIM|
CTENEHb C

[10Ka3aTCJICM, KOPCHb HaTypaHLHOﬁ

palliOHAJIbHBIM  ITOKAa3aTCJIEM,

CTCIICHH,
CTCIICEHb C I[CﬁCTBPITCJ'II)HBIM

(BEIIECTBEHHBIM)  IOKa3arejeM, JiorapudM dUucia, CHHYC,

KOCHHYC U TAHT€HC ITPOU3BOJILHOTO YHCIIA;
- YMETh CBOOOJHO ONEpPHUPOBATH MOHATHAMU: Ipaduk (yHKIUH,
oOpaTHas yHKIIMS, KOMIO3UIUS (QYHKIIUH, THHEHHAs (QYHKIUSA,

KBaJpaTU4Has (QyHKUUS, CTeNeHHas (QyHKOUS C  LEeJIbIM
MokaszarejaeM, TpUTOHOMeTpuueckue  (yHKUUH, OOpaTHbIE
TPUTOHOMETPUUECKHE ¢byHKIMY, IIOKa3aTesbHasl y

norapudmuydeckas GyHKINUU; YMETh CTPOUTh Tpapuku QpyHKIUA,
BBLITIOJTHATH MPeo0pa3oBaHus rpaduKoB (YHKIIHIA,

- yYMeTh WCIONB30BaTh Tpadukd QYHKIUHA I W3ydeHUs]|
MPOIECCOB M 3aBHUCHMOCTEH NpPU pPEUICHWH 3adad M3 JAPYrHX
y4eOHBIX MPEIMETOB W W3 peaJbHOM JKU3HU; BBIPAXKaTh
(dopMyamMu 3aBUCIMOCTH MEX/y BETMUNHAMHU;

CBOOOZHO OIEpUPOBATh MOHATHSMHU: YETHOCTh (YHKIUH,
byHKIHH, OTPAaHUYCHHOCTh byHKIHH,
MOHOTOHHOCTh (DYHKILIMH, DKCTpPEMYM (PYHKUIUH, HauOOJbIIEE U
HalMEHbIIIEe 3HA4YeHUs (QYHKIMM HAa TPOMEKYTKE;

IMPOBOAWUTDH UCCIICAOBAHNC (IJYHKI_II/II/I;

[IEPUOIUIHOCTD
yYMETh

- YMEeThb HCIIOJIb30BaTh CBOMCTBA W Trpaduku GyHKIUN A
pelIeHusT YpaBHEHMI, HEPABEHCTB M 3aJady C [apaMeTpaMy;
n300pakaTh HA KOOPAMHATHOW TJIOCKOCTH MHOXKECTBA PEILICHUM
YPaBHEHUM, HEPABEHCTB U UX CUCTEM




OK 05 OcyecTBiATh yCTHYIO
1 TUCHbMEHHYO
KOMMYHHKAIUIO Ha
rOCy/1apCTBEHHOM $SI3bIKE
Poccutickoit denepanuu ¢
y4eTOM 0COOEHHOCTEH
COLMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 061acTH 3CTETHYECKOTO BOCIIMTAHHUS:

- ACTETHUYECKOE OTHOIICHHWE K MHUpPY, BKIHOYasd
DCTETUKY OBbITa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOpPTAa, TpyAa U OOIIECTBEHHBIX
OTHOIIICHUI;

- CIMOCOOHOCTh BOCHPHHHUMATH PAa3MYHbIC BHUIBI
WUCKYyCCTBa, TpPaJuIMM ¥ TBOPYECTBO CBOETO M|
IpYyrux  HApOAOB,  OIIyIIaTh
BO3JICMCTBUE UCKYCCTBA;

OMOIIMOHAJIBHOC

- yOeXJIeHHOCTh B 3HAYMMOCTH JUISl JIMYHOCTH H
o0IIecTBa OTEYECTBEHHOTO M MUPOBOTO MCKYCCTBA,
STHUYECKHUX KYJIbTYPHBIX TPaJULIUNA W HAPOIHOTO)
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPQKEHHUIO B PA3HBIX BHJIAX|
HUCKYyCCTBa, CTPEMJICHHE TPOSBISITH KadecTBa|
TBOPYECKOM TNYHOCTH;

OBJajicHAe YHUBEPCATbHBIMH KOMMYHHUKATHBHBIMH
TICVICTBUSIMU:

a) oOIeHue:

- OCYIIECTBISITh KOMMYHHKAIIMU BO BceX cdepax|
YKU3HU;

- pacmo3HaBaTh HeBepOaJbHBIC CPEACTBA OOIICHUS,
MOHUMATh  3HAYCHUE

CoaJIbHBIX 3HAaKOB,

[PaCIIO3HaBATh KOH(bJII/IKTHBIX

CI/ITyaI_II/Iﬁ H CMsATr4aTb KOH(I)J'II/IKTBI;

MPEANOCHUIKU

Pa3BCPHYTO H JIOTUMYHO MH3JIaraTb CBOIO TOUYKY]
SPCHUS C UCIIOJIBb30BAHUEM S3BIKOBBIX CPCICTB

- YMETh OIEpUPOBATh IMOHATHUSAMHU: CpelHee apu(METHIECKOE,
HauOoOJbllIee W HAMMCHBIIEE 3HAYCHHS, pa3Max,
YUCIIOBOTO  Habopa;
nHPOPMAIIHIO,
rpadukax,

MenraHa,

AUCIICPCHA, CTAHAAPTHOC  OTKJIOHCHUC

YMEHHE U3BJIEKATb, UHTEPIPETUPOBATH
MpelcTaBIeHHYI0 B TabnuIax, Ha JAuarpaMmmax,
OTPaXKalollyl0 CBOWCTBA pEANbHBIX MPOLECCOB U SBICHMUIA;
Mpe/ICTaBIATh UH(DOPMALMIO C TOMOIIBIO TAaOIUIl U AHATPAMM;
MCCIIeI0BaTh CTaTHUCTUYECKUE JaHHble, B TOM 4YHUCIE C
MpPUMEHEHHEM TpapUUECKUX METOAOB U AIEKTPOHHBIX CPEJICTB;

- YMETb ONEpPUPOBATh MOHATUSAMU: TOUKaA, NpsiMasi, IUIOCKOCT,
[MPOCTPAHCTBO, ABYTPAHHBII YTroJl, CKPELIMBAIOIIMECS MpPSIMBbIE,
[MapajIeIbHOCTh U MEPIECHIUKYJIIPHOCTh NPSAMBIX U IUIOCKOCTEH,
YTOJI MEKIY NMPSMBIMH, YTOJI MEKAY MPSIMON U MIOCKOCTBIO, YTOJ
MEXy IUIOCKOCTSIMH, DPACCTOSIHUE OT TOYKHM JI0 IUIOCKOCTH,
PacCTOSIHUE MEX]y NPSAMBIMH, PACCTOSTHUE MEKIY IIIOCKOCTIMU;
- YMETh UCTOJB30BaTh MPHU PELICHUH 3a7a4 U3yYeHHbIE (AKThI U
TEOpEMbl TNIAHUMETPUU; YMEHHE OLIEHHWBATh pa3Mepbl OOBEKTOB

OKPYKAaIOIIET0 MHUpa

OK 06 IIposiBisTh
PaKIaHCKO-TIATPUOTUYECKYIO

OCO3HaHHE  OOY4YaIOIIUMUCS  POCCHICKOM

Fpa)KI[aHCKOfI UOCHTHUYHOCTH,

- YMCTb OIICPHUPOBATDH ITOHATUAMU: IIPAMOYI'OJIbHAA CUCTCMA

KOOpAUHAT, KOOPAWHATBI TOYKH, BEKTOP, KOOPAHWHATEI BEKTOPA,




MO3UIHIO, IEMOHCTPHUPOBATh
0CO3HAHHOE TOBEJICHNE HA
OCHOBC TpaI[I/IIII/IOHHI)IX
00IIIEUEIIOBEYECKUX
[IEHHOCTEH, B TOM YHUCJIE C
Y4ETOM rapMOHH3AINH
MEXHAMOHAIBHBIX U
MC)erJ’IHFHO?;HBIX OTHOmeHHﬁ,
HpI/IMeHHTB CTaHI[apTBI
AQHTUKOPPYILIMOHHOTO
[TOBEECHUS

LCJICHAIIPABJICHHOC pa3BUTHUC BHYTpeHHCﬁ

ITO3UITNH JIJMYHOCTH Ha OCHOBC AYXOBHO-

HPaBCTBEHHBIX LIEHHOCTENM HapoaoB Pocculickol
Denepanuu, u

HCTOPUYCCKUX HalMOHAaJIbHOA

KYJIBTYPHBIX Tpaaului, (opMHUpPOBaHHE CHUCTEMBI

3HAQUMMBIX  I[EHHOCTHO-CMBICIOBBIX  YCTaHOBOK,
AQHTUKOPPYIIIMOHHOTO MHPOBO33PEHHS,
[IPaBOCO3HAHUS, 9KOJIOTMYECKOMN KYJbTYPBI,

CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH >KU3HECHHBIC
[UTaHbI;

B yacTu rpa’kaaHCKOTO BOCITUTAHMUS:

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB U
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TIPABOTIOPSIKA;

IIPUHATHC TPAAULTUOHHBIX
O6H.[C‘-ICJ'IOBCLICCKI/IX TYMaHUCTUYCCKUX

JACMOKPATUYICCKUX I_IeHHOCTeI\/'I;

HanmOHAJIbHBIX,)
b4l

T'OTOBHOCTbH IMPOTHUBOCTOATH nacoJIoruu|

DKCTpEMHU3MA, HalMOHAIIN3MA, KceHodoouH,
NUCKPUMMHALMU 110 COLMAIBHBIM, PEIUTHO3HBIM,
pacoBbIM, HALIUOHAJIBHBIM IIPU3HAKAM,;

- TOTOBHOCTb BECTU COBMECTHYIO ACSTEIBHOCTH B
MHTEpeCax IpakJaHCKOro oOILIecTBa, y4acTBOBATh B
CaMOYIIPABJICHUU B 0011e00pa30BaTEILHOM
OpraHM3alyUy U IETCKO-FOHOIIECKUX OPraHU3alusX;
- yYMEHHE B3aUMOJCUCTBOBATHL C COLMUAIBHBIMY
UHCTUTYTaMH B COOTBETCTBHM C UX (DYHKUUSAMH U
Ha3HAYCHHUEM;
- TOTOBHOCTb K TYMaHHUTapHOM U BOJIOHTEPCKOM]

JACATCIIbHOCTH,

CKaJISIPHOE IPOM3BEIEHHUE, YTOJI MEXY BEKTOpPAMHU, CYMMa
BEKTOPOB, IPOU3BEECHNE BEKTOpPA HA YHCIIO; HAXOIUTh C
MOMOIIBIO U3yYEHHBIX (POPMYJIT KOOPIUHATHI CEPEIUHBI OTPE3Ka,
[pacCTOSTHUE MEXAY JBYMs TOUKAMH;

-yMETb BBIOMPATH MOAXOAIIMNA U3yUECHHBII METO ISl peIICHUs
3aJauu, paclo3HaBaTh MaTeMaTH4YecKue (haKThl U
MaTeMaTU4YeCKHUE MOZEHU B IPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHUE IIPUBOIUTH IIPUMEPBI
MAaTeMAaTUYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
MAaTEMaTHUYECKON HAyKH.

- YMETb ONEPUPOBATh NOHATUAMM: CIIy4alHbIM OIBIT U CIy4YaiiHOE
COOBITHE, BEPOSITHOCTh CIIy4alfHOIO COOBITHS; YMETh BBIYUCIIATH,
BEPOSATHOCTb C  HCIOJB30BAaHUEM TIpaQUUECKHX  METOOB;
NPUMEHATh (POPMYJIBI CIOXKEHUS U YMHOXXEHUS BEPOSTHOCTEH,
KOMOUWHATOpHbIE (akTbl M (HOpMyJBl NpPU pPELICHUH 33jady;
OLIEHUBATh BEPOSITHOCTU pPEAbHBIX COOBITHHA; 3HAKOMCTBO CO
CIIy4yallHbIMM  BEJIMYMHAMH; yMEHUE

MIPUBOAUTE  IPHUMEDB]

I[MPOSBJICHUA  3aKOHaA OOJIBIIMX YHCEN B NpUPOAHBIX U

0OLIIECTBEHHBIX ABJIECHUAX




MaTPUOTUYECKOTO BOCITUTAHUS:
- chOpPMHPOBAHHOCTh POCCHICKON TpaKTaHCKOH
WJCHTUYHOCTH, AaTPUOTU3MA, YBAXKECHUS K CBOEMY]
Hapo/y, YyBCTBa OTBETCTBEHHOCTH nepes Poaunoi,
rOPJOCTH 3a CBOU Kpaii, CBOIO PonnHy, CBOM A3BIK U
KYJBTYpY, IPOLLIOE u HaCTOSLIEE]
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuu;

- [IEHHOCTHOE OTHOLIEHHE K TOCYyAapCTBEHHBIM
CHMBOJIAaM,  HCTOPUYECKOMY U  NPUPOJHOMY]
HAcJeANI0, MaMsATHUKAM, TpagulUsM HapoJOB
Poccun, noctmxkenusm Poccun B Hayke, HCKyCCTBE,
CIIOPTE, TEXHOJIOTHUSIX U TPYJE;

- uaeiHas yoexxJIeHHOCTh, TOTOBHOCTD K CITY>KEHHUIO|
n 3amure OrTeyecTBa, OTBETCTBEHHOCTb 3a €0
cyne0y;

OCBOCHHBIE  OOYYAIOIIMMUCA  MEXIPEIMETHBIE
MOHATUS ¥ YyHUBEpPCAJIbHBIC YUYeOHBIE JCHCTBUS

(perynsiTUBHBIE, MI03HAaBaTEIbHBIE,
KOMMYHHUKaTUBHBbIE);
- CIOCOOHOCTh ux UCIIOJIb30BaHUS B

[O3HABAaTEJIbBHOM M COLMAJIbHOM  IPAKTHKE,
TOTOBHOCTb K CaMOCTOSITEJIBHOMY IIAHUPOBAHUIO U]
OCYLIECTBIICHUIO yueOHoM NESATENBHOCTH,
OpraHu3aluy  y4yeOHOro  COTpPYIAHHMYECTBA  C
Me1arornyecKuMM pabOTHUKAMU U CBEPCTHUKAMH, K
y4acTUI0O B IIOCTPOCHHU  HMHAMBHIYaJIbHOMH]
00pa30BaTEeJIbHON TPAEKTOPHH;

- OBJIQJICHHUE HaBBIKAMHU Y4eOHO-
HCCIIEN0BATENILCKOM, IPOCKTHON U COLUAIIbHOMN




ACATCIBHOCTHU




OK 07 CogeiicTBOBaTH
COXPAHEHHUIO OKpYXKarolen
Cpellbl, pecypcocOepeKeHHIO,
[PUMEHSTH 3HAHUS 00
N3MEHEHHUH KIIMMaTa,
[IPUHIUIIBI OEPENKIINBOTO
MpOn3BOACTBA, 3 (HEKTUBHO
NIEHCTBOBATH B YPE3BbIYaHBIX
CUTYaLUAX

- HC IPHUHUMATH ﬂeﬁCTBHH, MMPpUHOCAIIINE BpPCA

OKpYKarollei cpee;
- yMeTb IPOTHO3UPOBaTh  HEOJIArONpPUSATHHIE
OKOJIOTUYCCKHUE TIOCICACTBUA MNPCANPUHHUMACMBIX|

JICHCTBUM, IPEAOTBPAILATD UX;
- pacIIMpUTh OIBIT JEATEIBHOCTU 3KOJOTHYECKOM]
HAIPABJICHHOCTH;

- pa3palaTeiBaTh IUIAH PELICHUS MPOOIEMBI C
Y4ETOM AaHAJIA3a HUMEIOIIUXCS MATEPHUAIbHBIX H
HEMAaTEepUaAJIbHBIX PECYPCOB;
LICJICHANIPABJICHHBIM  ITOMCK

CIIoco00B  JENCTBUA

- OCYIIECTBISThH
nepeHoca Cpe/CTB
MpodeCcCHOHANBHYIO CPEy;

n B|
- YMCTb HINCPCHOCUTL 3HAHUA B IMO3HABATCIBHYIO U
[MPAKTUYCCKYIO o0ractu KUBHCACATCIIBHOCTH,

- OpejiaraTb HOBBIC NPOCKTHI, OLCHUBATL HIACHU C
MMO3UIMHN HOBU3HEBI, OpPUTMHAJIBHOCTH, HpaKTquCKOﬁ

3HAYMMOCTH;
- JaBaTh OLIEHKY HOBBIM CHUTYyallusiM, BHOCHTH|
KOPPEKTUBBI B JIeSITCILHOCTD, OIICHUBATH,

COOTBCTCTBHC PE3YyJIbTATOB LCIIAIM

- yMeTb ONEepUpoBaTh MOHATUAMU: (YHKIMS, HENpepbIBHAa]

GyHKIUS, [POU3BOJHAsA,  IepBOOOpa3Has,  OMNPEJCIICHHBIN
WHTETpal; yMETb HAXOJAUTb IPOU3BOJHBIE 3JIEMEHTAPHbIX
(GYHKUMH, MCTIONIB3YSl CHPABOYHBIE MaTEpPHAJbl; WCCIEAOBATH B

MPOCTEHIINX Cay4dasX (QYHKIMM HAa MOHOTOHHOCTh, HAXOIUTh
HauOOJNIBIINE ¥ HAWUMEHBIIME 3HAYCHUS (YHKIMIA, CTPOHTH
rpaduKu c amnmaparaj
MaTEeMaTHYEeCKOTO aHaJN3a,

MHOT'O4YJICHOB UCIIOJIb30BaHUEM
IIPUMEHATh MPOU3BOJHYK IIpU
Ha

pelieHuu  3aja4y

OPHUCHTHUPOBAHHBIC 3ada4Y1 Ha HauOOJBIINE W HaUMEHBIIHE

JIBIDKEHHE,  pemiatb  MPaKTHKO-
3HAYEHHs, HA HAXOXJICHHUE ITyTH, CKOPOCTH U YCKOPECHHS;

- YMETh OIIEpUPOBATH IMOHATHSIMU: JIBIDKCHHE B IPOCTPAHCTBE,
no00HbBIe (PUTYPBI B TPOCTPAHCTBE; HCIIOJIB30BaTh OTHOLICHUE
Iomaze moBepxHOCTE M 00BEMOB MOAOOHBIX (QUIYp MpH
peIlIeHNH 3a]1aY;

- YMETh BBIYHCISATH T€OMETPUYECKUE BEIWYMHBI (IJIMHA, YTOJI,
TUIOIIAb, 00BEM, TUTOIIAAb TOBEPXHOCTH ), UCTIONB3YS N3yUIECHHBIE

(hOpPMYJIBI I METOJIBI




Buabl aesiTeJIbHOCTH

IIpodeccnonanbHbIe KOMIIETEHIIMH, COOTBETCTBYIONIHE
BU/IaM 1eSITeJIbHOCTH

2

IIK 1

Opra”u3anus U KOHTPOJIb
TEXHOJIOTHYECKHX MTPOLECCOB
TOPHBIX U B3PBIBHBIX padOT B
COOTBETCTBHM C
TEXHAYECKON 1

I1K 1.1. Pa3zpabatbiBaTh U HHTEPIPETUPOBATH TEXHUUECKYIO U
TEXHOJOTMYECKYIO0 TOKYMEHTAIMIO Ha BEJACHUE TOPHBIX U
B3PBIBHBIX paboT.

[IK 1.2. Opranu3oBbIBaTh U KOHTPOJIUPOBATH BHIIIOJIHEHHE
TOPHO-TIOJITOTOBUTENIbHBIX U BCIIOMOTaTENbHBIX PaboT Npu
MOA3EMHOM JOOBIUE MOJIE3HBIX UCKOTIACMBIX.

HOPMATHBHOH } [1K 1.3. OpraHu30BBIBaTh ¥ KOHTPOIHPOBATH BBITTIOIHEHUE
AOKYMCHTallnCH paboT Ha CTAMOHAPHBIX MOJ3EMHBIX YCTAHOBKAX, MOA3EMHBIX
CaMOXO/HBIX MaIlIMHAaX U OYPOBBIX YCTAHOBKAX.
I1K 1.4. Oprann3oBbIBaTh U KOHTPOJUPOBATH BHITIOJIHEHHE
B3PBIBHBIX pabOT HA MOJ3EMHBIX I'OPHBIX NPEANPUATHIX.
1K 2.1. ObecnieunBaTh MPOU3BOACTBEHHBI KOHTPOJIb 32
IIK 2 coOroIeHreM TpeOOBaHUH TTPOMBITINICHHON O€30MTaCHOCTH.
obecrieueHme IIK 2.2. ConeiicTBOoBaTh 00ecrieueHUI0 (yHKITMOHUPOBAHHMS
(GYHKIIMOHUPOBAHUS CUCTEMBI YIIPaBJICHUsI OXPAaHOH TpyJa.

CUCTEMBI yIIPABICHUS
OXpaHOU TpyJaa u
MIPOMBIIICHHOMN
0€30MacHOCTBIO Ha YYacTKe

[1K 2.3. ObecrneunBaTh KOHTPOJIb 32 COOTIOICHUEM
TpeOOBaHMI OXpaHbI TPY/a, BKIOYasi COCTOSHIE Pabo4nX
MecT ¥ 000pyZIOBaHMS HA yJacTKe.

1K 2.4. ObecnieunBaTh MPOBEICHUE MEPOTIPHUSTHH,
HaIpaBJICHHBIX Ha CHIDKEHHE MPO(PECCUOHATIBHBIX PUCKOB.

IIK 3

opraHusanus ACATCIbHOCTH
nepcoHana
IMPONU3BOACTBECHHOI'O
HOIpa3/ieCHUsI

1K 3.1. ObecrieunBaTh BBHITOJIHEHUE TUIAHOBBIX TIOKA3aTeIICH
ydacTka.

[1IK 3.2. AHaiu3upoBaTh NPOLECC U PE3YJIbTATHI
NesATEeIbHOCTH MepCoHaja y4yacTKa, MJIaHUPOBATh U
OpraHU30BbIBATH MEPONPUITHS, HAIIPABICHHbBIC HA
MOBBIIICHUE POU3BOUTEILHOCTH TPY/1a 3a CUET YCTPAHCHUS
BCEX BHUJIOB NIOTEPb.

I1K 3.3. O0GecnieunBaTh MOTUBAIIMIO U CTUMYJIMPOBAHUE
TPYIOBOM JESTEIILHOCTH MEPCOHANA.

1K 3.4. IIpoBOUTE MHCTPYKTAXHU IO OXpaHe TpyAa U
MPOMBIIIJICHHON 0€301MacHOCTH.

2. CTpyKTypa M coJep:kaHue 0011e00pa3oBaTeIbHON M CHUILTHHbI




2.1. O0beM QM CHUIIMHBI U BUAbI Y4eOHOH padoThI

Buna yueOHo# padoThI

Oobvem ¢ uacax

O0bem o0pa3oBaTeJbHOM NPOrpaMMBbl AUCHUTIHHBI 280
B T.4.

OcHOBHOE coep:kaHue 280
BT. 4.

TEOPETHUECKOE 00yUeHre 110
NPaKTUYECKHUE 3aHSATHS 130
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHue (ColdepKaHue 40
NPUKJIAJTHOTO0 MOY/JIs1)

BT. U..

TEOPETHUECKOE 00yUeHre 2
NPaKTUIECKHUE 3aHATH 38
IIpomeskyTouHast aTTecTanus (IK3aMeH) 6




2.2. TemaTH4ecKui IJIaH U coacpsKaHuEe NUCHUITJIMHBI

Conep:kanue yuyeOHOro marepuasa (0CHoBHOe M npodeccCHOHAIbHO-

HaunmeHoBaHMe pa3ieiioB . O0bem DopmupyemMbie
OpPHEHTHPOBAHHOE), IA00PATOPHbIE M MPAKTHYECKHE 3AHATHS, IPUKJIATHON
U TeM 4acoB KOMIIeTeHIIUH
MOAYJIb (IIPH HAJTUYHMH)
1 2 3 4
OcHOBHOe co/iepkaHue
Pasnen 1. IloBTopeHme 16
Kypca MaTeMATHKHU
OCHOBHOM IIKOJIBI
Tema 1.1 Coneprxanue yueOHOro MaTepuasia
Henb u 3ama4yd | ba3soBble 3HAaHMA M YMEHHS [0 MaTeMaTHKe B NPOPECcCHOHAIBLHOW U B
MaTeMaTUKU IIPY | TIOBCETHEBHOM NI TEITLHOCTH.
OCBOCHHHM CHEIMATBHOCTH | KoMOMHUPOBaHHOE 3aHATHE 2
Tema 1.2 Conepxanue yueOHOro MaTepuasia
Yucna wu  BeuucieHus. | JIefcTBHs Ha/ MOJOXKHUTEIBHBIMHA U OTPUIIATEIEHBIMU YUCIIAMHU, OOBIKHOBEHHBIMU H OK-01, OK-02,
BeipakeHus U | IECATHYHBIMHU JIPOOSMH. OK-03, OK-04,
npeoOpa3oBaHus JleiicTBus co cTeneHs Mu, (POpMyJIbl COKPAIIEHHOTO YMHOKCHHS. 2 OK-05, OK-06,
KomOuHupoBaHHOE 3aHITHE OK-07
Tema 1.3. IIpo¢eccuoHAILHO-OPHEHTHPOBAHHOE coaep:kaHue (copep:xanue K 1.1 TIK 1.3
['eomeTpust Ha TNIOCKOCTH | MPHKJIAJHOTO MOY.JISA)
Buas! mitockux GuUryp u Ux miomaisb.
[IpakTHKO-OpUEHTHPOBAHHBIE 33]Ja4l B Kypce r€OMEeTpUH Ha INIOCKOCTH 2
[IpakTHyeckoe 3aHsATHE
Tema 1.4 Coneprxanue yueOHOro MaTepuasa
IIponenrtneie Berauciaenus | [IpocThie MPOLEHTHI, pa3Hbie CIIOCOOBI UX BhIYHCICHHS. CI0KHBIC TPOICHTHI
[pakTHUECKOE 3aHATHE 2

Tema 1.5

CopepxaHnue yueOHOT0o MaTepuala




ypaBHCHI/I}I 1 HCPAaBCHCTBA

JluneliHble, KBaipaTHbIE, APOOHO-JINHEIHbIE YpaBHEHHS U HEpAaBEHCTBA

[MpakTrveckoe 3aHsATHE 2
Tema 1.6 Coneprkanue yueOHOro MaTepuasa
Cucremsl ypaBHeHHH M | COCOOBI peIIeHHs CHCTEM JIMHEHHBIX ypaBHEHHH.
HEPABEHCTB KombOunmnpoBanHoe 3aHsTHE 4
Tema 1.7 Coneprxanue yueOHOTO MaTepHasa
BxonHolt KOHTpOIIB Boruncnenuss u npeoOpa3oBaHus. YpaBHEHHMs M HepaBeHCTBa. ['eomeTpus Ha
IIJIOCKOCTH 2
Konrtponsnas padota
Pasnen 2 Ilpsimble u 16
IIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coneprxanue yueOHOro MaTepuasia
OcHoBHbIE noustus | [Ipeqmer crtepeomerpuu. OCHOBHbIE TOHATUS (TOYKa, MpsiMasi, IUIOCKOCTb,
CTEPEOMETPHUH. npoctpancTBo).  OcHOBHblE — akcMoMbl — cTepeomeTpuu. llepecekaromuecs, 2
PacrnionoxkeHue mnpsAMBIX M | MapajulebHbIE M CKpeUIMBamomuecs mpsimble. [Ipu3Hak W CBOWCTBO
IJIOCKOCTEH CKPEIIMBAIOIIUXCS NPAMBIX. OCHOBHBIE POCTPAHCTBEHHBIE (DUTYPBHI.
OK-01, OK-03,
Kom6unupoBanHoe 3aHsTHE
Tema 2.2. Copepxanue yueOHOT0O MaTepualia OK-04, OK-07
MK 1.1, TIK 1.3
[TapamnensHOCTh HpsIMBIX, | [lapamrensHpie mpsiMass U TuiockocTh. Ompenenenue. [lpusnak. CsoiictBa (C
npsMOM M INIOCKOCTH, | mokaszaTeiabcTBOM). [lapaiensuble miockoctu. Onpenenenue. [Ipusnak. CBoiicTa
IUIOCKOCTEN (c nmoxazarenbcTBOM). Terpasap u ero snemeHThl. [lapamienenunen u ero
aneMeHThl. CBOMCTBA MPOTUBOIOJIOKHBIX TPAHEN U AUAroHaie mnapajjiesienumena. 4
[TocTpoenue ceuennii. Pemenne 3anay.
KoMOunupoBanHoe 3aHsTHE
Tema 2.3. Coneprxanue yueOHOro MaTepuasia
[leprnieHAUKYISIPHOCTD [lepnennukynspusie mnpsimble. [lapannenbHble OpsMble, NEPHEHIUKYISIPHbIE K




OPSMBIX, IPSIMOH U
IUIOCKOCTH, IJIOCKOCTEH

IIJIOCKOCTH. HpI/I3HaK NEpUCHAUKYIIIPHOCTH HpHMOﬁ )51 IIJIOCKOCTH.
HOK&S&TCJ’IBCTBO. HepHeHI[I/IKy.HHp W HaKJIOHHAasl. HCpHeH,ILI/IKy.HHpHBIe IIJTIOCKOCTH.

[Ipu3Hak nepneHauKyISIPHOCTH IIOCKOCTEN. [Joka3aTensbCcTBo.

Paccrostnus B mpocTpaHCcTBE 2
KoMOunupoBanHoe 3aHsTHE
Tema 2.4. CopepxaHnue y4eOHOTO MaTepualia
Teopema 0 Tpex TeopemMa o Tpex neprneHauKyispax. Jloka3arenbCTBO. YToJl MEKIYy NPSMOW U
TCpHICHMKY IApax IUIOCKOCTBIO. YTOJI MEXy IIIOCKOCTSIMU 4
KomOunupoBaHHoe 3aHsTHE
Tema 2.5. IIpodeccuoHaNbLHO-OPHEHTHPOBAHHOE coepKaHue (conepxkanue
[TapannenbHsle, NPHUKJIATHOT0 MOIYJISA)
NEPIEHIUKYIISIPHBIE, Akcuombl  ctepeoMeTpuH. [lepneHAMKYISpHOCT, OpSIMOW U IJIOCKOCTH,
CKPEIUBAIOIIUECS NPAMBIE | ApasuICIbHOCTD IBYX MPSIMBIX, NEPIEHIUKYISIPHBIX IIJIOCKOCTH, 4
NEPHEHAUKYIISIPHOCTD INIOCKOCTEN
[IpakTnueckoe 3aHsTHE
Tewma 2.6. Coneprxanue yueOHOTo MaTepuana
Pemenue 3anau. Ilpsamele u | PacronoxeHnue NmpsMbIX U IDIOCKOCTEH B mpocTpaHcTBe. [lepneHIuKyIsspHOCTD |
IJIOCKOCTH B | apaJJIENbHOCTh NMPSAMBIX U IIIOCKOCTeW. CKpeluBaroIuecs npsimele
POCTPAHCTBE KonTtponsHas pabota 2
Pasznen 3. Koopaunarel u 14
BEKTOPBI
Tema 3.1 Conepxanue yueOHOT0o MaTepuasia 0K-02, OK-03,
JlexapToBbl KOOPAMHATHI B | JlekapTOBBl KOOPAMHATHI B MPOCTpaHCTBe. lIpocreiimme 3amaun B KOOpAUHATAX. OK-04, OK-07
npoctpaHcTse. Paccrosnue | PaccTosiHue Mexmy IByMst TOUKaMU, KOOPAUHATHI CEPEIUHBI OTPE3Ka 4 MK 1.1, 1K 1.3

MEXIy JBYMS TOYKaMH.
Koopaunatel  cepeauHBI
oTpe3Ka

KoMOunupoBanHOE 3aHsATHE

Tema 3.2

CopepxaHnue yueOHOT0O MaTepuaa




Bexkrtopsl B mpocTpaHCTBE.
Yron Mexay BEKTOpaMH.
CxasisipHOE TIPOU3BEICHUE

BexTopel B mpoctpaHcTBe. ClOKEHME M BBIYUTAHME BEKTOPOB. Y MHOMKEHUE
BekTopa Ha yucio. KoMmiuianapaele BekTopbl. CKallipHOE NMPOU3BEICHHE BEKTOPOB.
Pa3noxxeHne BekTopa 1o TpeM HEKOMILTIaHApHBIM BekTopaMm. KoopanHatel BeKTOpa,

BEKTOPOB CKaJIIpHOE MPOU3BEACHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXIY BEKTOPAMHU, Yroj 4
MEXly MPSIMON U IUNIOCKOCTBIO, YTOJI MEXKIY IIOCKOCTSIMH. Y paBHEHHUE IMJIOCKOCTH.
I'eomeTrpuueckuii cMbICI onpeneauTens 2x2
KomOunupoBanHoe 3anstue
Tema 3.3 IIpodeccuoHaTBLHO-OPHEHTHPOBAHHOE cojiep;kaHue (comepkanue
[TpaxTuko- NPHUKJIATHOT0 MOIYJISA)
OpHMEHTUPOBaHHBIC 3aJauM | KoopaMHaTHAs MIIOCKOCTh. BhluMcieHne paccTOsSHUM U IUIoLjafed Ha MIOCKOCTH.
Ha KOOpAMHATHOM | KonmuecTBeHHBIC pacyeThl 4
IUIOCKOCTH [IpakTnueckoe 3anarue
Tema 3.4 Coneprxanue yueOHOT0O MaTepHasa
Pemenune 3a1a4. | /lekapToBBI KOOPAMHATEI B IPOCTpaHCcTBE. BekTopsl B npocTpaHcTBe. CloXKEHNE U
Koopaunats! 1 BEKTOpPBI BbIUMTaHHE BEKTOPOB. YMHOXEHHE BeKTOpa Ha yuciio. KoMmiaHapHble BEKTOPBI.
CkanmgpHoe  TpoOM3BEACHUE BEKTOpOB. Pa3jiokeHWe BEKTOopa MO  TpeEM
HEKOMIUTaHApHBIM BeKTOopaM. IIpocreiimme 3agaun B koopauHarax. KoopauHatsl
BEKTOPA, PACCTOSHUE MEKAY TOUKaMH, KOOPAUHATHI CEPEUHBI OTPE3Ka, CKASIPHOE
MPOU3BEICHNE BEKTOPOB B KOOPJMHATAX, YTOJ MEXKAYy BEKTOPaAMHU, YTOJN MEXIY 2
IPSIMOM U TIIOCKOCTBIO, YTOJI MEXKAY TIIOCKOCTSIMU
Konrponsnas pabora 56
Paznen 4. OcHOBBI 34 OK-01, OK-02,
TPUTOHOMETPHH. OK-03, OK-04,
Tpuronomerpuyeckue OK-05, OK-06,
pyHkuumn OK-07
Tewma 4.1 Coneprkanue yueOHOT0O MaTepuana IIK 1.3




Tpuronomerpuueckue Paguannas Mepa yrina. IIoBopoT Toukn BOKpyr Hadana koopauHat. OnpezneneHue
(GYHKIMU TPOM3BOJBHOIO | CHHYCa, KOCUHYCA, TAHI'€HCA U KOTAHI'€HCA. 3HAKU CHUHYyCa, KOCHHYCA, TAHI'€HCA U 4
yria, yucna. PaananHas U | KOTaHTe€Hca MO0 YeTBEPTSIM. 3aBUCUMOCTh MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM
rpajlycHas Mepa yria Y KOTAHT€HCOM OJIHOT'O M TOT'O )K€ yria

KomOunupoBaHHoe 3aHsTHE
Tema 4.2 CopepxaHnue y4eOHOTO MaTepualia
OcHoBHbIE Tpuronomerpuueckue Toxnaectsa. CuHyc, KOCUHYC, TAHI€HC U KOTaHT€HC YTJIOB O
TPUTOHOMETPUUYECKHUE u - o. DopMyJIbl IPUBEICHUS 4
TOKJIECTBA. KomOunupoBaHHoe 3aHsATHE
DopMyIIbI IPUBEACHUS
Tema 4.3 Coneprkanue yueOHOT0O MaTepHasa
Cunyc, xocunyc, tanrerc | Cymma u pa3sHOCTh cHMHYycoB. CyMMa M pa3HOCTh KOCHHYcOB. CHHYC M KOCHHYC
CyMMbI M Pa3HOCTH JBYX | [BOWHOro yrua. @opmynsl mojdoBUHHOro yria. IlpeoOpa3oBaHusi CyMMBI
YTJIOB TPUTOHOMETPUYECKMX (YHKLUUH B TNPOMU3BEIEHUE M IPOU3BEACHUS B CyMMY. 6
Cunyc " KOCUHYC | BrlpakeHHe TpPUTOHOMETPUYECKMX (YHKIMI dYepe3 TaHTeHC TOJOBUHHOTO
ABOWHOro yria. @opmyisl | aprymenta. [IpeoOpazoBaHus MPOCTEUIIIMX TPUTOHOMETPHUYECKUX BBIPAKEHHIHA
MOJIOBUHHOT'O yTJia KomOuHupoBaHHoe 3aHsATHE
Tema 4.4 Coneprkanue yueOHOT0 MaTepuana
Qynkuuu, HX CBOUCTBA. | OONACTH OMpENeICHUs] 1 MHOXKECTBO 3HaueHW (QyHKImi. UETHOCTh, HEUETHOCTD, 2
Crnioco0sl 3aJlaHuA | IepUOANYHOCTD QyHKIMNA. CrIocoOBI 3ajaHus HyHKIHNA
byHKIMMA KomM6unupoBanHoe 3aHsTHE
Tewma 4.5 Coneprkanue yueOHOTo MaTepuana 75-76
Tpuronomerpuueckue OO6nacTh ompenereHuss U MHOXKECTBO 3HAYEHUH TPUTOHOMETPHUYECKUX (DYHKIIUH.
(GyHkumyu, ux cpoicTBa M | YETHOCTH, HEYETHOCTD, IEPUOANYHOCTH TPUTOHOMETpUUeckuX (yHkiwmii. CBoiicTBa 2
rpaduxu u rpaguku QyHKIHUHA y = cos X, y = sin X, y = tg X, y = ctg X.

KomOunMpoBaHHOE 3aHATHE.
Tema 4.6 Coneprkanue yueOHOT0O MaTepuana
ITpeoOpa3zoBanue CxxaTue U pacTsbkeHre rpauKOB TPUTOHOMETPUYECKUX (PYHKIINH. 77-78




rpaukoB

[IpeobpazoBanue rpa kOB TPUTOHOMETPUUECKUX (PYHKLIUI

TPUTOHOMETPUYECKHUX [IpakTueckoe 3aHsATHE

byHKIMA

Tema 4.7 IpodeccuoHaNbHO-OPHEHTHPOBAHHOE coaepkaHue (conep:xxanue
OnucaHue NPHUKJIATHOTO0 MOTYJIS)

IIPOU3BOJICTBEHHBIX Hcnonp3oBannue CBOWCTB TPUTOHOMETPUUECKHUX (PYHKUIMI B MpodeccroHaIbHBIX

IPOLIECCOB  C
rpauKoB QyHKIIHI

IIOMOIIIBIO

3aJayax

[IpakTrueckoe 3aHsATHE

Tema 4.8 Coneprxkanue yueOHOTo MaTepHasa
Ob6patHsbie OO6patHble Tpuronomerpuyeckue GpyHkuu. Mx cBoiicTBa u rpaduku
TPUTOHOMETpHACCIHE KomOunupoBanHoe 3aHsTue
byHKIIUN
Tema 4.9 Coneprkanue yueOHOT0O MaTepHasia
Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHMe tg X = a, ctg X = a.
YpaBHEHHS U HEPABEHCTBA | PerieHne TPUTOHOMETPUYECKUX YpPaBHEHUI OCHOBHBIX THIIOB: IPOCTEUIINE
TPUTOHOMETPUUYECKHE YpaBHEHHs, CBOJSLIMECS] K KBaJApaTHbIM, peliaeMble
pazioKeHUEeM Ha MHOXKUTEIH, OJHOPOIHBIE.
[Ipocreiimme TPUroHOMETPUUECKHUE HEPABEHCTBA
KomMb6unmnpoBanHoe 3aHsTHE.
Tema 4.10 Coneprkanue yueOHOTo MaTepHaa
Cucremsl CucreMbl IpOCTENIINX TPUTOHOMETPUYECKUX YPaBHEHUN
TPUTOHOMETPHUUYECKUX KomOuHupoBaHHoe 3aHATHE
ypaBHEHUU
Tema 4.11 Coneprkanue yueOHOT0 MaTepHasa
Pemienne 3amay. ocHoBel | [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHHUMN. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPABHCHMM M HEPABEHCTB B TOM YHUCIE C MCIOJIb30BAaHUEM
Tpuronomerpuueckue CBOMCTB (PYHKIIM.
byHKIIU KontponsHas padota

Pazgea 5.




KoMniekcHbIe Yyncia

Tema 5.1 CopepxaHue y4eOHOTO MaTepuala 97-100

KommuiekcHble uncna [lonatue komruiekcHoro uucina. ConpspkeHHbIE KOMIUIEKCHBIE 4HCa, MOIYJb U
apryMeHT KOMIUIEKCHOTo 4yucia. @Popma 3amucud  KOMIUIEKCHOTO — 4Hcia 4
(reomeTpuyeckasi, TpPUTOHOMETpHUEecKas, airedpaudeckas). Apudmerndyeckue
JIENCTBUS C KOMIIJIEKCHBIMU YK CIIAMU
KombOunnpoBanHoe 3aHsTHE

Tema 5.2 Coneprxkanue yueOHOTO MaTepHasa

[Tpumenenne BoinosnHeHne  pacueToB € MOMOUIbIO  KOMIUIEKCHBIX  uuces.  [Ipumepsl 4

KOMIUIEKCHBIX YHCEI MCIIOJIb30BaHUS KOMIUIEKCHBIX UHCEI
[IpakTnueckoe 3anarue

Paznen 6. IlpousBoaHas 34

GyHkumuu, ee

NpHUMeHeHHe

Tema 6.1 Coneprkanue yueOHOTO MaTepuana

ITonatne  mpousBoaHOM. | OnpesesneHrne YMCIOBON MOCIEI0BAaTEIbHOCTH U CIOCOOBI ee 3amaHus. CBoiicTBa

@opmynbpl M IPaBWIIA | YUCIIOBBIX TOCIeA0OBaTeNnbHOCTEH. OmpeaencHue mpeaena MocieI0BaTeIbHOCTH. 2 OK-01. OK-02

QG depeHpOoBaHUs Bouncnenne  mpegenoB  mocnenosarenbHocTed.  IIpemen  ¢yHkumm  Ha OK-03, OK-0 4’
6eckoneunoctu. [Ipenen pynkuuu B Touke. Ilpupamienue aprymenra. [lpupamienne OK-0 5’ OK-0 6’
¢byukouu. 3amayd, NPUBOANIME K TOHATHIO Mpou3BogHOW. OmnpeneneHue OI,<-O7 ’
IIPOU3BOAHONU. AJITOPUTM OTBICKAHMS IIPOU3BOHON K 1.3
KomOuHupoBaHHoe 3aHsATHE

Tema 6.2 Coneprkanue yueOHOTO MaTepuana

ITpounssoanbie cymmel, | @opmyiel guddepennupoBanus. [Ipasuna nquddhepennmpoBanus 4

pasHOCTH  TIpou3BeJeHUs, | KoMOMHUPOBaHHOE 3aHATHE

YacTHOTO

Tema 6.3 Coneprxanue yueOHOTo MaTepuana




ITponsBoHbIE Onpenenenue cnoxxHoi (pyHKImH. [Ipon3BoaHAs TPUTOHOMETPUYECKUX (DYHKITHIA.
TPUTOHOMETPUUECKUX [IpowusBoaHas ClnOKHON QYHKIIUU

¢ynkunii.  [IpomsBonHas | KoMOMHUpOBaHHOE 3aHATHE

CJIO)KHOW (DyHKIHH

Tema 6.4 Copepxanue yueOHOro MaTepuala

[TonsiTne 0

HETIPEPBIBHOCTH (DYHKITUH.
Meron uHTEpBAJIOB

[lonstue nenpepsiBHOM ¢yHkiuu. CBoiicTBa HempepblBHON ¢GyHKIMN. CBA3b
MeEXly HEMPEephIBHOCTHIO U U epeHpyeMocThio GYHKIUU B TOUKE. AJITOPUTM
pelieHus HepaBeHCTB METOJIOM MHTEPBAJIOB

KombOunmpoBaHHOE 3aHATHE

Tema 6.5 Coneprxkanue yueOHOro MaTepuasia
I'eomerpuueckui u | ['eomeTprueckuii CMBICT TIPOU3BOAHOW (QYHKIMH — YIIO0BOW KO3 HUIIUEHT
buznueckuit CMBICII | KacaTeNbHOU K TpauKy (YHKIHMH B TOYKE. YpaBHEHHE KacaTeNbHOH K rpaduky
IIPOU3BOJHON (GyHKIMU. AJTOPUTM COCTABJICHUSI YPABHEHUS KacaTelIbHOM K Tpaduky (yHKIHUU
y=f(x)
Kom6unupoBanHoe 3aHsTHE
Tema 6.6 Coneprkanue yueOHOTro MaTepuasa
Ousndeckuit CMBICT | Ou3NUecKuil (MEXaHHMUYECKUi) CMBICT MPOU3BOJHOW — MIHOBEHHas CKOpPOCTh B
MIPOU3BOIHOM B | MOMEHT BpeMeHHu t: v =S’ (t)
npogecCHOHATBHBIX [IpakTuyeckoe 3aHsATHE
3a/1a4ax
Tema 6.7 Coneprxkanue yueOHOTo MaTepuasia

MOHOTOHHOCTb  (DYHKIIUH.
Touku s3kcTpemMyma

Bospactanue u yObiBaHHWe (YyHKIIMH, COOTBETCTBHE BO3pACTaHUS WU YOBIBAaHUS
(GyHKIMM 3HaKy mpou3BogHOW. [loHsATHE mNPOU3BOAHON BBICIIErO MOPSJIKA,
COOTBETCTBHUE 3HAKa BTOPOI MPOU3BOIHON BBITYKJIOCTH (BOTHYTOCTH) (PYHKIIMH Ha
oTpe3ke. 3aJauyd Ha MAaKCUMyM M MHHUMYM. [loHsATHE acHMMITOTHI, COCOOBI MX
orpenieieHusl. AJTOpUTM HUCCIIeOBaHUS (DYHKIMM U IMOCTPOEHUs ee Tpaduka c

MOMOIIIBIO MPOU3BOIHOM. J[poOHO-TMHEHHAsS QyHKIUS

KOM6I/IHI/IpOBaHH06 3aHATUC




Tema 6.8 Coneprkanue yueOHOTO MaTepuana
HccnenoBanue QyHKIUA U 4
HccnenoBanue GpyHKIIMM HA MOHOTOHHOCTB M TOCTPOEHHUE IPahuKOB.
MOCTPOEHUE TpadUKOB
KoMOuHMpoBaHHOE 3aHITHE
Tema 6.9 Haubonsmee u | Conepxanue yueOHOro Matepuaa
HaVMEHBIIIEe 3Ha4yeHus | HaxoxaeHne HauOONBIIEr0 M HAMMEHBIIEro 3HAYeHUH (QYHKUUH, MOCTPOEHUE 2
byHKIIU rpauKOB MHOTOUICHOB C UCIOJIb30BAHUEM allllapaTa MaTeMaTUYeCKOIo aHaJIu3a
KoMOuHMpoBaHHOE 3aHITHE
Tema 6.10 IIpodeccuoHaNbLHO-OPHEHTHPOBAHHOE coepkaHue (conepxkanue
Haxoxnenue NMPUKJIATHOT0 MOYJIAA) 4
ONTUMAJIBHOrO pe3yibTata | HamMmensInee n HanOoblee 3HaUeHUE QYHKITUN
C TOMOIIBIO TPOM3BOAHOMN | [IpakTHYECKOE 3aHATHE
B IIPAKTUYECKUX 3a/adax
Tema 6.11 Coneprkanue yueOHOT0O MaTepuana
Pewenne 3amay. | @opmynsl U npaBuia quddepenuponanus. MccnenoBanne GyHKIMI ¢ TOMOIIBIO 2
[IponsBonHas GpyHkuMH, ee | mpousBoaHON. Hanbombiliee 1 HAUMEHbIIIee 3HAYCHUS (DyHKIUH
MpUMEHEHHE KonTponbhas pabora
Paznea 7. 42
MHOrorpaHHMKM M TeJia
BpallleHusl
Tema 7.1 Coneprkanue yueOHOTO MaTepuana
Bepmunsbl, pebpa, rpanu | [lonstue MHOrorpaHHuka. Ero smemMeHThI: BepuiuHbl, pebpa, rpaHu. JluaroHassb. 8?8; 8?:82’
MHOI'OI'paHHHKA Ceuenue. BolltyKible 1 HEBBITYKJIbIE MHOTOI'PaHHUKH 2 ’ ’
OK-05, OK-06,
KombunmrpoBaHHOE 3aHITHE OK-07
Tema 7.2 Coneprkanue yueOHOTO MaTepuana MK 1.1 TIK 1.3,
[Tpuzma, ee | [lonsitue npusmel. Ee ocHoBanusi u O0koBbie rpanu. Bricota nmpusmel. [psimas u
COCTaBJISIOIIME, CEYCHHUE. | HaKJIOHHasA npusma. [IpaBuiibHas npusma. Ee ceuenne 2

IIpsmMas w® mnpaBUIbHAs

IIPU3MBI

KombOunnpoBanHoe 3aHsITHE




Tema 7.3 Coneprkanue yueOHOTO MaTepuana

[Tapannenenunen, Ky0. | [Tapaiesnemnumen, CBOMCTBA MPSIMOYTOJBLHOTO TMapasuienenuneaa, Kyo. CedeHue
Ceuenue KyOa, | ky0a, mapajenenunena

napajuiesienuneaa KomOuHMpOoBaHHOE 3aHATHE

Tema 7.4 Coneprkanue yueOHOTo MaTepuana

[Tupamuna, ee | [lupamuna u ee onementsl. Ceuenue mnupamunsl. [lpaBunpHas nupamuma.
COCTaBIIIOIINE, CEUYEHHE. | YceueHHas mupaMuIa

IlpaBuibHas  mUpaMuIA. | KoMGHHHPOBAHHOE 3aHSATHE

YcedyeHHaa nupamuaa

Tema 7.5 Coneprxanue yueOHOTro MaTepHasia

BoxoBas u nojHast | [Tnomaas OOKOBOM M MOTHOM MOBEPXHOCTH MPU3MBI, THPAMUIBI

MOBEPXHOCTh npu3mbl, | KoMOMHHPOBAaHHOE 3aHATHE

IUPaMUJIbI

Tema 7.6 Coneprxanue yueOHOro MaTepuasia

Cummerpus B KyOe, | CUMMETpUSI OTHOCHTEIBHO TOYKH, NPSIMOH, IuockocTH. CuUMMeTpus B KyoOe,

napasuieNienumnene, napaJijiesienumnesie, npusme, nupammusie
npusMe, MUpamMue KoMOunupoBanHoe 3aHsTHE
Tema 7.7 IIpodeccuoHaNbHO-OPHEHTHPOBAHHOE coepkaHue (conepxkaHue
[Tpumepsl CUMMETPUN B | NPUKJIAAHOTO MOIY/JIsI)
npodeccun CummeTpus B IPUPOE, APXUTEKTYPE, TEXHUKE, B OBITY

[IpakTueckoe 3aHsTHE
Tema 7.8 Conepxkanue yueOHOT0o MaTepuasia
[IpaBunbHbBIE [TonsTre npaBuIbHOTO MHOTOTrpaHHKKa. CBOWMCTBA MPABUIIBHBIX MHOTOTPAHHUKOB
MHOTOTPaHHUKH, uX | [IpakTudeckoe 3aHITHE
CBOMCTBA
Tema 7.9 Coneprxkanue yueOHOro MaTepuasia
Hunuamp, ero | Llwmuuap u ero snementsl. CeueHue UMHAPa (MapajljieIbHOE OCHOBAHUIO U OCH).
cocrapismomue. Cedenue | PasBepTka HMUIHH/IPA




WIHH]pA KoMOunupoBanHoe 3aHsTHE

Tema 7.10 IIpodeccuoHaNBLHO-OPHEHTHPOBAHHOE coepKaHue (comepxkaHue

Konyec, €ro | NPUKJIAJHOr0 MOIYJIsA)

cocrapimomue. Ceuenne | Konyc u ero osnementel. CedeHne KoHyca (TMapajuielbHOE OCHOBAaHHUIO W

KOHYycCa MPOXOJslIee uepe3 BEpIINHY ), KOHUUeCKue ceueHus. Pa3zBepTka KoHyca
KoM6unupoBanHoe 3aHsTHe

Tema 7.11 CopepxaHnue y4eOHOTO MaTepualia

Y ceueHHbIN KOHYC. | YceueHHbIN KOHYC. Ero obpa3sytomias u Beicota. CedeHre yceueHHOro KOHyca

Ceuenne ycedeHHOTO | KoMOMHHUPOBAHHOE 3aHSATUE

KOHYycCa

Tema 7.12 CopepxaHnue y4eOHOTO MaTepuaa

[Tap u cdepa, ux ceueHus

Hlap u cdepa. B3zaumuoe pacnonoxxenue cdepsl u 1uiockoctu. CedeHue mapa,
cdepsl

KomOununpoBanHoe 3aHsTHE

Tema 7.13 Coneprxanue yueOHOTo MaTepuana
ITonarue 00 odowveme Tena. | [Toustue 06 oO6veme Tema. OObeM Kyba U MPSAMOYTOJBHOTO MapasuIeICIUIe/Ia.
OTHoO1IEeHNE 00beMOB | OObeM mpu3Mbl M uiIHHApPA. OTHOmIeHHE 00BEMOB  MOMOOHBIX Tl
NOJOOHBIX TeJ I'eomeTpuyecKkuii CMBICI ONPEACIUTENS 3-TO TOPSIKa

KoMOuHMpoBaHHOE 3aHATHE
Tema 7.14 Conepkanue yueOHOTo MaTepHasa
O0beMbl HM  INIOLIAAU

MMOBEPXHOCTEU TEIl

O06bembl mupaMuibl U KoHyca. O0beM mapa. [1nomaayu moBepXHOCTEN T

KombOunmrpoBanHOE 3aHsITHE

Tema 7.15 Coneprkanue yueOHOTo MaTepuana

KomOunanmu KomOunanmu reoMmeTpuieckux Tei

MHOTOTPAaHHHUKOB M  TeJ | [IpakTHuYecKOe 3aHATHE

BpaIeHus

Tema 7.16 Coneprkanue yueOHOTo MaTepHasia

I'eomerprueckue Hcnonb3oBaHne KOMOWHAIMI MHOTOTPAHHHKOB WM TEJ BpAalICHHUS B MPAKTUKO-




KOMOWHAIIMM Ha MPAKTHKE | OPUEHTHPOBAHHBIX 3aa4ax 4
[IpakTueckoe 3aHsATHE
Tema 7.17 Coneprkanue yueOHOro MaTepuasa
Pemenue 3afa4. | O0BbEeMbI U TUIOIIAAHN TOBEPXHOCTH MHOTOTPAaHHUKOB M TEJ BPAILICHHS 2
Muororpanaukn u  Tena | KonrponasHas paboTa
BpallleHus
Pa3pnea 8. 12
IlepBooGpa3nasn
pyHkumnu, ee
NpHUMEHEeHHe OK-01, OK-02,
Tema 8.1 Conepkanue yueOHOT0O MaTepHasa 0K-03. OK-04
IlepBooOpa3nas ¢(yHkuuu. | 3agaya 0 BOCCTAHOBJICHHHM 3aKOHA JBIIKCHHS 10 M3BECTHOM CKopocTu. [loHsTHE OK-0 5’ OK-06’
[TpaBua HAXO0XIEHUS | uHTerpupoBanusa. O3HAKOMIIEHHE C MOHATHEM HHTErpaja U MepBooOpa3zHOMl aJis OI’<-O7 ’
epBOOOPA3HBIX ¢ynkuun y=f(x). Pemenue 3amay Ha CBA3b NEPBOOOPA3HONW M €€ MPOM3BOIHOM,
BBIUMCIICHHE TEepBOOOpasHoi mans manHoW (ynkumu. Tabnwma dopmyn s 2
HaXO0XJIeHUs NepBooOpa3HbIX. M3yueHne npaBuiia BEIYUCICHUS TEPBOOOpa3HON
Kom6unupoBanHoe 3aHsTHE
Tema 8.2 Coneprxanue yueOHOT0o MaTepuasia
IInomans KpUBOIMHEWHOW | 3ajauu, MPHUBOISIIME K TIOHSATHIO OIPEICIICHHOTO WHTErpaja — O BBIYHCICHUU
Tpareuu. @opMmyna | IuomaaM  KPUBOJWHEWHOW  Tpameuud, O TepeMemeHnn Touku. [loHsTue
HeroTona — JleitOHuna ONpENENEHHOr0  MHTErpaja. 'eomeTpuyeckuii ©  QU3MYECKUIl  CMBICT 2
orpenesneHHoro uurerpaia. ®@opmyna Hetotona— Jleitbnuma
KoM6unupoBanHoe 3aHsTHE
Tema 8.3 Coneprxkanue yueOHOro MaTepuasia
Heomnpenenennniin u | [lonatre HeonmpeaeIeHHOTO HHTETpajia 2

OHpCHeJ’IeHHHﬁ HHTCTPAJIbI

KoMOuHupoBaHHOE 3aHITHE

Tema 8.4

Coneprxanue yueOHOT0O MaTepHasa




[Tonsitue 00 | 'eoMeTpuueckuii CMBICI OTIPeICTIEHHOTO HHTETpaia 2
onpezeseHHoM HHTerpane | KoMOMHUpOBaHHOE 3aHSATHE
KaK TJIOTIA TN
KPHBOJIMHENHOMN Tparenuu
Tema 8.5 IIpodeccunonaIbHO-OPUEHTHPOBAHHOE cojepxxaHue (comepkanue
OnpenesieHHbI  HUHTErpasl | MPUKJIAJTHOTO MOILYJIs1)
B JKU3HU ['eomerprueckuii cmbICi  omnpeneneHHoro wuHrerpana. @Popmyna Herotona -
JleiiOHMIA.
Pemenue 3amay Ha MpUMEHEHHE WHTETPpaja JUIsl BRIYUCICHHS (DU3UICCKUX BEITUYUH 2
Y IUIOIAen
[IpakTnueckoe 3aHsTHE
Tema 8.6 Coneprkanue yueOHOT0O MaTepuana
Pemenue 3amad. | [lepBooOpasnas ¢pynkiuu. [IpaBuiia HaxoxneHus nepBoodpasubix. Ee npumenenue 2
IlepsooOpasnas Qynkuuy, | KontponsHas pabora
ee MpUMeHEeHne
Pa3nmea 9. 16
Crenenn U KOPHH.
CreneHHast pyHKIUS
Tema 9.1 Coneprkanue yueOHOTo MaTepuana
Crenennast QyHkuus, ee | [Toustue KOpHSI N-OM CTENEHU U3 AEUCTBUTEIBHOIO yucia. OyHKIUU y = VX nx OK-01, OK-02,
CBOJCTBA cBoiicTBa U rpadukn. CBOMCTBA KOPHS N-OM CTEMEHU 4 OK-03, OK-04,
KomOunrpoBaHHOE 3aHATHE OK-05, OK-07
Tema 9.2 Coneprxkanue yueOHOT0o MaTepuasia I[IK'1,I1IK 2
[TpeoOpaszoBanue [TpeobpazoBanue upparmoHaTbHBIX BRIpAKEHUN 4

BBIPAKEHUM C KOPHSAMM N-
Oi1 CTETIEHU

KoMOuHMpoBaHHOE 3aHATHE

Tema 9.3

CBoiicTBa CTCIICHH C

Coneprxanue yueOHOro MaTepuasia

[lonsTre creneHu ¢ MOOBIM pallMOHAIBHBIM MOKa3aTesneM. CTeneHHble (QyHKLNH,




paloHaIbHBIM U | UX CBOMCTBA U TpapuKu 2
e CTBUTEIbHBIM KomOunnpoBanHoe 3aHsTHE
MoKa3aTeasiMu
Tema 9.4 Coneprkanue yueOHOTo MaTepuana
Pewenune PaBHOCWJIBHOCTE MpPpALMOHANBHBIX YPAaBHEHUM M HEPABEHCTB. MeToasl HUX
UppaMOHAIBHBIX pemieHus. Penenne nppanroHalbHbIX YpPaBHEHUI 1 HEPaBEHCTB 4
YPaBHEHUH U HEPABEHCTB | KOMOWHHPOBAHHOE 3aHSITHE
Tema 9.5 Coneprkanune yueOHOTo MaTepuana
Crenenu 51 KopHU. | Onpenenenue creneHHoi (yHkiuu. Mcnonp3oBaHne ee CBOWCTB MpPH PELICHUU 2
CrenenHas QyHKUMA YpaBHEHUI U HEPABEHCTB
KonTponbhas pabora
Paznen 10. 16
IToxka3aTenbHasn
GyHkuus
Tema 10.1 Coneprkanue yueOHOTo MaTepuana
ITokazatenpHass GyHKnus, | CTeneHb ¢ NPOU3BOJBHBIM  JICHCTBHTENLHBIM  IOKa3areneM. OmnpenerneHue
ee CBOlCTBa NoKa3aTeabHON (DYHKIMM, €e CBOMCTBA M IpaduK. 3HAKOMCTBO C HMPUMEHEHHUEM
noka3zatenbHON (yHKIMU. PelieHue mnokaszaTesbHbIX ypaBHEHMH (PyHKIMOHAIBHO- 4
rpadUIecKuM METOIOM OK-01, OK-02,
KoMOunupoBanHoe 3aHsTHE OK-03, OK-04,
Tema 10.2 CopepxaHue y4eOHOTO MaTepualia OK-05, OK-07
Pemienne moxasaTenbHBIX | PemeHne MokazaTeNbHBIX ypaBHEHHWH METOIOM YypaBHHBAaHUS —IIOKas3aTeseH,
YPaBHEHM U HEPABEHCTB | METOJIOM BBEJICHUS HOBOH NMEPEeMEHHOW, (HYHKIIMOHAIBHO-TPAPUIECKUM METOIOM. 6
Pemenue nokasarenbHbIX HEPABEHCTB
[IpakTuyeckoe 3aHsATHE
Tema 10.3 Coneprkanue yueOHOT0O MaTepuana
Cucrempl TNOKa3aTeNbHBIX | PemieHne cucTeM MoKa3aTeIbHBIX YPaBHEHUI 4

ypaBHEHUH

KOM6I/IHI/IpOBaHH06 3aHATUC




Tema 10.4 Coneprkanue yueOHOTO MaTepuana
Pewenune 3a1a4. | PemieHne 1NOKa3aTeNbHBIX YpPaBHEHUH METOJOM YpPaBHUBAHMS IIOKa3aTelnew u
[TokazaTenpHast GyHKIHS METOJIOM BBEJCHHSI HOBOM NIEPEMEHHON. PenieHrne nokas3aTeabHbIX HEPABEHCTB 2
KonTponbhas pabora
Pasgea 11. Jlorapudmbl. 24
Jlorapudpmuueckasn
Gynkuus
Tema 11.1 Coneprkanue yueOHOT0 MaTepuaa
Jlorapudm yucina. | Jlorapudm urcna. JlecITUYHBIN U HATYPaIBHBIN JIOTapU(PMBI, YHCIIO €
HecaTnuHbli 1 | KoMOMHMPOBaHHOE 3aHATHE 4
HATYpaJbHBIA JIoTapu(MBI,
YHCJIIO €
Tema 11.2 Coneprxanue yueOHOT0O MaTepHasa
CaoiictBa  norapudmoB. | Coiictsa noraprdmos. Oneparius sorapuHMHUpPOBAHUSL. 4
Onepanus KoMOMHHPOBAHHOE 3aHATHE OK-01, OK-02,
norapuMUpPOBaAHUS OK-03, OK-04,
Tema 11.3 Coneprxanue yueOHOT0o MaTepuasa OK-05, OK-07
Jlorapudmuueckas Jlorapudmudeckas GyHKIHS U €€ CBOMCTBA 4 TIK 1, TIK 2
¢byHKUus, ee cBOMCTBA KomOunupoBaHHoe 3aHsTHE
Tema 11.4 Conepxkanue yueOHOT0o MaTepuasia
Pemmenue [Tonstre norapudpmuueckoro ypasHeHus. Onepanus HOTEHIUPOBaHHUA. Tpu
JOrapu(pMIICCKHX OCHOBHBIX METOJa pEIIeHHs JIOTapU(PMUUIECKUX YpaBHEHHH: (YHKIHMOHAIBHO-
YPaBHEHHH U HEPABEHCTB | rpadyudeckiii, METOX IOTCHIMPOBAHHS, METOX BBEICHHS HOBOH MEPEMEHHOI. 6
Jlorapugmuueckue HepaBeHCTBA
KoMOuHMpoBaHHOE 3aHATHE
Tema 11.5 Coneprkanue yueOHOTo MaTepHaa
Cucrembl ANTOpUTM pelIeHUsT CUCTEMbl ypaBHEHHMH. PaBHOCHMIIBHOCTH JIOTapH(pMHUUYECKUX
JorapupMHUUECKUX ypaBHEHUI U HEPABEHCTB 2




ypaBHEHUN KomOunupoBanHoe 3aHsTue

Tema 11.6 IIpodeccuoHaNBLHO-OPHEHTHPOBAHHOE coepKaHue (comepxkaHue

Jlorapudmsl B pUpoAe U | MPUKJIATHOTO MOIYJISA)

TEXHHUKE [Ipumenenne norapudma. Jlorapupmuueckas coupans B npupone. Ee
MaTeMaTHYE€CKHUE CBOMCTBA
[IpakTuueckoe 3anaTue

Tema 11.7 CopepxaHnue y4eOHOTO MaTepualia

Pewenne 3agay. | Jlorapupmuueckass  QyHkums. Pemenwe — mpocTeHmmx — JorapupMUUYECcKUX

Jlorapugmsi. ypaBHEHUI

Jlorapudmudeckas KonTponbHas padora

byHKIUS

Pa3zpen 12.

MHo:xecTBa. DJjieMeHThI

Teopuu rpagos

Tema 12.1 Coneprkanue yueOHOro MaTepuasa

MHoxecTBa [Tonsatue MuoxecTBa. [TonMHOXKECTBO. Onepaniuu ¢ MHOXKECTBAMHU
KombOunmnpoBanHoe 3aHsITHE

Tema 12.2 IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE coepKkaHue (conep:xxanue

Oneparuu ¢ MHOKECTBAMH

NPHUKJIATHOTO0 MOIYJIS)

OHepaI_II/II/I C MHOXKECTBaMU. PemieHue IMPUKIIAAHBIX 3a1a4

[IpakTnueckoe 3aHsATHE

Tema 12.3 Coneprkanue yueOHOTo MaTepHaa
['pacbr [onsartue rpada. CBsasublii rpad, nepeBo, HUKI rpad Ha MIOCKOCTH
[IpakTuueckas pabora
Tema 12.4 Coneprxkanue yueOHOTo MaTepuana
Pemenne 3afa4. | Onepauun ¢ MHoxkecTBaMH. OmMcaHue pealbHBIX CUTyaluil € HOMOILBIO

MmuoxectBa, ['padbr u ux
[IPUMEHECHUE

MHOXkecTB. [Ipumenenue rpadoB K penieHuo 3agad

KonTponbhas pabora




Pazpnen 13. DuemeHTHI 20
KOMOMHATOPUKH,
CTATUCTUKH M TEOPUH
BepPOSITHOCTE
Tema 13.1 Copepxanue yueOHOro MaTepuala
OcHOBHBIE noHATHs | [lepecTaHOBKM, pa3MEILIEHUs], COUETAHUS. 4
KOMOMHATOPUKHU
KomMb6unmnpoBanHoe 3aHsTHE.
Tema 13.2 Coneprxkanue yueOHOTO MaTepHasa
CobpiTHE, BEPOATHOCTh | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopemMbl O BEpPOATHOCTH CYMMBI
coOprtusa.  CnoxkeHue M | cOOBITHIH. Y CIIOBHAs BEPOSITHOCTh. 3aBHCHMBbIC U HE3aBUCUMBIC COOBITHS. Teopemsl
YMHOKEHHUE BEPOATHOCTEN | O BEPOSITHOCTH MPOU3BEICHUS COOBITUH. 4
KoMOuHupoBaHHOE 3aHITHE
Tema 13.3 IIpodeccuoHaNbLHO-OPHEHTHPOBAHHOE coepKaHue (conepxkanue
BeposatHOoCcTh B | IPUKJIAJIHOTIO MOYJIs1)
npodecCHOHATBHBIX OTHOCHUTENbHAST YacTOTa COOBITHS, CBOMCTBO €€ ycToHumBOCTH. CTaTHCTUYECKOE
3ajayax omnpezeneHue BeposTHOCTU. OlieHKa BEPOSITHOCTH COOBITUS 2
[IpakTnueckoe 3anarue
Tema 13.4 CopepxaHue y4eOHOTO MaTepualia
JuckperHas  ciaydanHas | Bumel ciydadHbIX BenudnH. OmpejielieHue JUCKPETHOW CITyYalHON BEJTWYHHEIL.
BEJINYMHA, 3aKOH €€ | 3aKOH pacHpeleneHus JUCKpeTHOW ciydailHoM BenuuuHbl. Ee uucioBble 2
pacnpeneneHus XapaKTepUCTUKU
KombOunmrpoBanHOE 3aHsITHE
Tema 13.5 Coneprkanue yueOHOTo MaTepuana
3agaun  MaTeMaTudeckoil | Bapmanmonnsnii  psn.  Ilommron wactor u  rucrorpamma.  CTaTHCTHYECKHE
CTaTUCTUKH XapaKTEpUCTHKU psAJia HAOIOAaeMbIX JTaHHBIX
KoMOMHMPOBaHHOE 3aHATHE 4
Tema 13.6 IIpojeccuoHATILHO-OPHEHTHPOBAHHOE coaep:kaHue (conepxanue

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
IIK 3




CocraBienue TaOmMUL #
JarpaMM Ha MPaKTHKE

NPHUKJIATHOT0 MOIYJIS)

[MepBuuHas 0O6pabOTKa CTATUCTHYECKUX JaHHBIX. [ padudaeckoe WX mpeacTaBICHHE.

Haxoxenne cpeTHUX XapaKTePUCTUK, HAOTIOJaeMBbIX JIAHHBIX 2
[IpakTnueckoe 3aHsTHE
Tema 13.7 Copepxanue yueOHOro MaTepuala
Pemenne 3a1a4. | DneMeHTsl KoMOMHaTopuku. CoObITHE, BEPOSATHOCTH COOBITHS. ClOoXXKEHHE |
DneMeHThI YMHO)KEHHUE BEpOSTHOCTEH 2
KOMOMHATOPHKH, KonTponbaas padora
CTaTUCTUKM U  TEOPHUH
BEPOATHOCTEM
Pa3nea 14. YpaBHenus u 20
HepaBeHCTBA
Tema 14.1 Coneprxanue yueOHOro MaTepuasia
PaBHOCUIIBHOCTB PaBHOCHIBHOCTD ypaBHeHMH U HepaBeHCTB. OmpeneneHus. OCHOBHbIE TEOPEMBI
YPaBHEHHMH U HEPABEHCTB. | paBHOCWJIBHBIX IIEPEX0Jlax B YypaBHEHUSX U HepaBeHCTBax. OOmme MeToJbl 4
OOmue METO/IbI PELIEHHs] | PEIICHUsI YPABHCHUIL: MEPEX0] OT paBeHCTBA (DYHKIMH K PaBEHCTBY apryMEHTOB
JUIE MOHOTOHHBIX (DYHKIMH, METOJ pa3joKeHUS HAa MHOXHTEIH, METOJ| BBEICHUS OK-01, OK-02,
HOBOM NIEPEeMEHHOH, PyHKIIMOHAIBHO-TpadUIECKII METO/ OK-03, OK-04,
KomOunupoBaHHoe 3aHsTHE OK-05, OK-06,
Tema 14.2 Coneprkanue yueOHOT0 MaTepHasa OK-07
['paduueckuit MeToA | OOIuMe METO/Ibl peIIeHUs] HEPABEHCTB: MEPEX0]] OT CPaBHEHUs 3HAYCHUH (DyHKIMI
pelieHus YPAaBHEHMH, | K CPAaBHEHUIO 3HAYEHUH apryMEeHTOB [UIsI MOHOTOHHBIX (YHKIMH, METOA
HEPaBEHCTB MHTEpBaJIOB, (yHKIMOHAIbHO-Tpaduueckuil meto. ['paduueckuit metoa pemeHus 4
YpaBHEHUU U HEPABEHCTB
KomOunupoBaHHoe 3aHsTHE
Tewma 14.3 Coneprkanue yueOHOT0O MaTepuana




ypaBHCHI/I}I " HCPABCHCTBA

Onpe,ueneHI/Ie MOAOYJIA. PaCKpBITI/Ie MOAYJII 1TI0 OIPCACIICHUIO. HpOCTGfIH.IHC

¢ MOAyJIEM YpaBHEHUsI U HEPABEHCTBA ¢ MoayjieM. [IpumeHeHne paBHOCUIIBHBIX MEPEXO0/IOB B 2
OTIpe/IeNIEHHBIX TUIAaX YPaBHEHUI U HEPABEHCTB C MOJIYJIEM
KoMOuHMpoBaHHOE 3aHITHE
Tema 14.4 Conepxanue yueOHOTo MaTepHasa
VYpaBHeHUs ¥ HEPABEHCTBA | 3HAKOMCTBO C mapamerpoM. [Ipocreiiniie ypaBHEHHSI 1 HEPABEHCTBA C TTAPAMETPOM 2
C IapaMeTpaMu KomOunupoBanHoe 3anstue
Tema 14.5 IIpodeccuoHaTbLHO-OPHEHTHPOBAHHOE cojiep;KkaHue (comepxkanue
CocraBieHue W pelieHHE | NPUKJIAAHOTO MOAY.JIsI)
npo(eCCHOHATIBHBIX 3a/1a4 | PereHne TeKCTOBBIX 3a1a4 Mpo(eCCHOHATBHOTO COCPIKaHUS 6
C TIOMOIIIBIO YpaBHEHUM [IpakTrueckue 3aHITH
Tema 14.6 Coneprkanue yueOHOT0O MaTepHasa
Pewenne 3a1a4. | OOmMe MeToJbl pelIeHUs YpaBHEHUH. YpaBHEHUS U HEPAaBEHCTBA C MOJYJIEM U C
VYpaBHEHUS ¥ HEPABEHCTBA | MapamMeTpaMu 2
[IpakTnueckoe 3aHsiTHE
IIpome:xxyTounasi arrectanus (JK3aMeH) 6
Bceero: ‘ 286




3. YcioBus peajau3ainuu NporpaMmMbl 0011e00pa3oBaTeIbHOM JUCIUTIAHBI

3.1. lns peanu3auuym NPporpaMMsbl JMCHUILIMHBI JOJLKHBI ObITH IPelyCMOTPEHBI CJIeAyolme
crenuaIbHble MOMELICHHS:

Peanuzanus nporpaMMbl JUCHUTUTMHBI TPEOYET HATHMUUS Y4eOHOTO KaOMHETa MATEMATHKH.
ObopynoBanue yueOHOro KabWHeTa!

- MOCI0YHBIE MECTA MO KOJUYECTBY 00yUYaIONTNXCS;

- paboyee MecTO MPeToIaBaTes;

- KOMIUTIEKT y4eOHO-HATJISTHBIX TTOCOOHIA;

- KOMILJICKT 3JICKTPOHHBIX BUICOMATEPHAIIOB,;

- 3aJIaHus JUIs KOHTPOJIBHBIX padoT;

- mpoeCcCHOHATBHO OPUCHTHPOBAHHBIC 3aaHMS;

- MaTepHaJIbl SK3aMeHa.

TexHHYECKHE CPeICTBA O0OyUCHUS:

- MIEPCOHATBHBINA KOMIIBIOTEP C JIMIICH3UOHHBIM IMPOTrPAMMHBIM 00eCTICYCHHEM;

- IPOEKTOP C SKPAHOM.

3.2. UndopmanuonHoe odecrniedeHne 00yueHus

1. lnsa peanuzanuu nporpaMMbl OnbinoTeyHsiid (oH1 00pa3oBaTENbHON OpraHU3aluu J0KEH
MMETh MeYaTHbIE /WK 3IEKTPOHHBIE 00pa3oBaTeNibHbIe U HH(OPMALIMOHHBIE PECYPCHI,
PEKOMEH/I0BaHHBIE [ HCIIOJIb30BaHUS B 00pa30BaTEIbHOM MPOIIEcce, HE cTaplilie MATH JIET C
MOMEHTA W3/IaHMUs.

OcHoBHbIE NTeYaTHbIE U3JaHUsI

1. Maremaruka: yueOnuk/ bammakoB M.U.- 2-e uza., ctep. - M: KHOPYC, 2019. (Cpennee
npodeccroHalibHOE 00pa30BaHuUE)

2. Maremaruka: anrebpa ¥ Hadajga MaTeMaTHIECKOTO aHAIN3a, TeoMeTpus. Anredpa U Havasa
Maremarnueckoro ananusza. 10-11 kmacc. Anumos LI A., Komsrun FO.M., TkaueBa M.B. u npyrue. -
M: Ilpocenienue, 2022.

3. Marematuka: anrebpa M Hayajga MaTeMaTHYECKOIO aHajiu3a, TI€OMETpUs.
I'eometpus. 10-11 wkmacc. Atanacsu JI.C., byry3o B.®., Kamomues C.b. u npyrue. -
M: Ilpocsemenue, 2022.

4. Marematuka: anreOpa ¥ Hauyajda MaTeMaTHYeCKOro aHanusa, reomerpus. 10-11
Kiaccel. Anredpa ¥ Hayana maremaTudeckoro aHanm3a. B 2 4. Yacte 1: YueOnuk s
ydamuxcsi 00pa3oBaTeNIbHBIX OpraHu3anuid (0a30Bblii ypoBeHb)/MopakoBuu A.I'., CeMeHOB
I1.B.; Yacte 2. 3agayHuK JUIs y4amuxcst o0pa3oBaTeIbHbIX OpraHu3anuii (0a30BbIii ypOBEHb)/
Mopnkosuu A.I'. u npyrue; nox penakuueit Mopakosuua A.l'. - M: Muemo3uHa, 2018.



6. Maremaruka: anrebpa U Hayalla MaTeMaTUYECKOrO aHalu3a, reoMeTpus. Anredpa
A Hayajla MareMathueckoro anammza. 10 kmacc. Hwukonwckmit C.M., IlotamoB M.K.,
Pemernuxos H.H. u npyrue. - M: Ilpocsemenue, 2021.

7.  Maremaruka: anrebpa U Hadalla MaTeMaTUYECKOrO aHalu3a, reoMeTpus. Anredpa
M Hayajlla MareMatmdeckoro anamm3a. 11 kmacc. Hwmkxomwsckmit C.M., IloramoB M.K.,
Pemernuxos H.H. u npyrue. - M: Ilpocsemenue, 2021.

8. MaremaTtuka: anrebpa W Hadajga MaTEeMATHYECKOTO aHajun3a, TI€OMETpUS.
I'eometpus.10-11 xnacc. IToropenos A.B. Maremaruka: anreOpa 1 Hayajga MaTEMaTHICCKOTO
aHanuza, reometpus. ['eometpus.10-11 knacc. IToropenos A.B. - M: IIpocsemenue, 2019.

9. Marematuka: anreOpa M Hayajga MaTeMaTUYeCKOrO aHaliu3a, TIeOMETpUs.
I'eomerpus. 10 xnacc. Anexcanapos A.Jl., Bepuep A.JL., Peokuxk B.M. - M: Ilpocemenue,
2021.

10. Maremaruka: anreOpa W Hadasa MaTEMaTHYECKOTO aHajin3a, TeOMETpHSI.
I'eometpus. 11 kmacc. AnekcannpoB A.Jl., Bepuep A.JL., Perxuk B.W. - M: IIpoceemienue,
2021.

11. MaremaTuka: anreOpa ¥ Hayajla MaTeMaTHYECKOro aHaiau3a, reomerpus. 10
kiacc. Bepuep A.JL., Kapn A.Il. U3natenscTBo "lIpocBemenne".
12. Marematuka: anreOpa M Hayaja MaTeMaTH4eCcKoro aHanusza, reomerpus 11

kiacc. Bepuep AJL., Kapn A.IN. U3narensctBo "[Ipocsemienue".

13. MaremaTrka: anreOpa W Havala MaTEeMaTUYECKOTO aHallu3a, TeOMEeTpPHsL.
Anrebpa u Hayasla MaTeMaTHYECKOTO aHanu3a (B 2 yacTax) (B 2 yactax). 10-11 kmacc. Yactp
1: Mopakosuu A.I'., CemenoB II.B.; Hacte 2: Mopakosuu A.I'. u apyrue; noa peaakiuen
Mopnakosuua AIl'. "MOL] MHEMO3MHA".

14. MaremaTtika: anrebpa ¥ Hayajla MaTeMaTHYECKOrO aHajlu3a, TeOMETpHs.
Anrebpa u Havana MaTeMmatuueckoro ananuza. 10 kmacc. Mypasun I'.K., Mypasuna O.B.
MzparensctBo "IIpocBenienue".

15. MaremaTuka: aiarebpa W Hadaja MaTeMaTUYECKOTO aHalln3a, TIeOMEeTpHs.
Anrebpa u Havaja MaTeMmaruueckoro ananuza. 11 kmacc. Mypasun I'.K., Mypasuna O.B.
W3narensctBo "l[IpocBemenue”.

16. MaremaTrka: anreOpa ¥ Havala MaTEeMaTUYECKOTO aHallu3a, TeOMEeTpPHS.
I'eomerpus. 10 kmacc. CmuproB B.A., CmupnoBa U.M. "U3znarensctBo "IIpocBenienue".

17. MartemaTuka: anarebpa M Hadaja MaTEeMaTUYECKOTO aHalli3a, IeOMEeTpHsL.
I'eomerpust. 11 knacc. CmuproB B.A., CmupnoBa .M. U3snatensctBo "[IpocBenienue".

18. Marematuka. I'eomerpus. 10 xmacc. Mep3mak A.I'., Homuposckuii [I.A.,
[Tononckuit B.b., Axup M.C.; nox penakuueit Ilomonsckoro B.E. W3patensctBO
"IIpocBenienue".

19. Maremaruka. I'eomerpusi. 11 kmacc. Mepsnaxk A.I'., Homuporckmii [I.A.,
[Mononckuit B.b., Axup M.C.; nox penakuumeir Ilomonmsckoro B.E. "U3marenbctBO
"[IpocBemienue".

20. MaremaTuka: anarebpa ¥ Hadala MaTeMaTUYECKOTO aHalli3a, TeOMEeTpPHs.
Anrebpa u Hadayia MmaTematudeckoro anaimsa. 10 knacc. Bunenkun H.Sl., UBameB-MycaToB
0O.C., lIBapudypa C.1. "MOLl MHEMO3HA".

21. MaremaTuka: anredpa U Hayaiaa MaTeMaTHYECKOro aHalIu3a, reoMeTpus. Anredpa

M Hayaja mMateMaruuyeckoro anaiuza. 11 kmacc. Bunenkun H.A., MBames-MycatoB O.C.,
Bapudypn C.U. "MOLl MHEMO3NHA



2. DJIeKTPOHHbIE U3JAHUSA

1. Beepoccuiickue nuntepueT-omumnuanst. - URL: https://online-olympiad.ru / (nata
obpamenust: 12.07.2022). - TeKcT: 3J€KTPOHHBIH.

2. Enunas komnexius nudpoBbIx 00pa3oBaTesbHBIX pecypcos. - URL:
http://school-collection.edu.ru_(mata ooparmienus: 08.07.2022). - TekcT: 37K TPOHHBIH.

3. Nudopmanmonnas cucrema «EqnHOE OKHO OCTyIA K 00pa30oBaTeIbHBIM
pecypcam». - URL: http://window.edu.ru/ (mata o6paruenust: 02.07.2022). - TekcT:
3JIEKTPOHHBIMN.

4. Hayunas snexkrponnas oudnnoreka (HIb). - URL: http://www.elibrary.ru
(marta obpamenus: 12.07.2022). - TekcT: 3MeKTPpOHHBIH.

5. OTkpsIThIH KOJIemK. MaTtemartuka. - URL: https://mathematics.ru / (mara
obparmenust: 08.06.2022). - TeKCT: 3E€KTPOHHBIH.

6. [MoBTopuMm matematuky. - URL: http://www.mathteachers.narod.ru / (nata
obpammenust: 12.07.2022). - TekcT: 3MeKTPOHHBIHA.

7. CnpaBOYHUK 110 MaTEMAaTHUKE JJIS MTKOJILHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (rata o6pamenus: 12.07.2022). - Tekcr:
3JIEKTPOHHBIMN.

8. Cpennsis MaTeMaTHueckas MHTepHeT mkoda. - URL: http://www.bymath.net/
(mara oopamenus: 12.07.2022). - TekcT: 2eKTPOHHBIMH.

9. ®enepanbHblil nopran «Poccuiickoe odpazoBaHue». -

URL: http://www.edu.ru/ (mara obparienus: 02.07.2022). - TekCT: 37€KTPOHHBIH.
denepanbHblii IEHTP HGOPMAIIMOHHO-00pa3oBaTeNbHBIX pecypcoB. - URL: http://fcior.edu.ru /
(mata oOpamenusi: 01.07.2022). - TekcT: 37eKTpOHHBIN
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4. KOHTPOJIb U OLIEHKA Pe3yJbTAaTOB OCBOCHUS 00111€00pa30BaTeIbHOM IUCIUNINHbBI

KoHTpos1b M o1eHKka pe3ysbTaTOB OCBOEHUs 00111€00pa30BaTeIbHOM JUCIIUIIMHBIL
PacKpBIBAIOTCS Yepe3 NUCHUIUIMHAPHBIC PEe3yIbTaThl, HANPaBICHHbIE Ha (POPMHUPOBAHHE OOIINX
1 ipo¢heCcCUOHANIBHBIX KOMIIETEHLIUI IO pa3jiesiaM U TeMaM Co/Iep KaHus yueOHOro MaTepuarna.

Oo6masi/npogeccuoHaIbHaA Paznen/Tema Tun oueHoYHbIX
KOMIIETeHI[UA MeponpusiTUsi
OK 01. Bribupats criocoObl P 1, Tema 1.1, 1.2, 1.3 TI-o/ct, 1.4, TectupoBanue

pelieHus 3anay
npodeccruoHanbHON
JeSTENBHOCTH IPUMEHUTENHEHO
K pa3IM4HbIM KOHTEKCTaM

15,16

P2, Tems 2.1,2.2,2.3,2.4,2.51I-
o/c, 2.6

P 3, Tems1 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temsr4.1,4.2,4.3,4.4,4.5,
4.6, 4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11

P5, Tempr 5.1, 5.2

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c,
6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 11-0/c,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14, 7.15, 7.16,
7.17

P 8, Temsn1 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 TI-0/c,
11.4,11.5,11.6 [1-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,
13.5I1-o/c, 13.6

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

YcTHBIN o1poc

Marematnyeckuii
TAKTAHT

NunuBuayanpHas
caMOCTOSATENbHAS
pabota

[IpencraBnenue
pEe3yIbTaToOB
MPAaKTUYECKUX paboT

3amuTa TBOPUYECKHUX
pabot

3ammra
WHIVBHUIYaTbHBIX
MIPOEKTOB

Konrponsnas padora

Brinosnenue
JK3aMEHALMOHHBIX
3aJIaHUN

OK 02. Ucmonp30Barthb
COBPEMECHHBIC CPEJICTBA MTOKCKA,
aHajJn3a U HHTEpIIpETaun

P1,Temal.1,1.2, 1.3 II-0/c, 1.4,
15,16

P2, Temsi 2.1,2.2,2.3,2.4,2.5 II-

TectupoBanue

YcrTHblit onpoc

! MpogpeccuornansHoe-opuenmuposaHHoe codeprcaHue




uHpOpMaLNH, 1
MH(POPMAIMOHHbIE TEXHOJIOTUU
JUTS BBITIOJIHEHUS 3a/1a4
npodeccHoHaATBHOM
JESITeIbHOCTH

o/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4

P4, Tempr4.1,4.2,4.3,4.4,4.5,
4.6,4.7I1-o0/c, 4.8, 4.9, 4.10, 4.11

P5, Tempr 5.1,5.2

P 6, Temrr 6.1,6.2,6.3,64,6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II-o/c,
6.11

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

P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temnr 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-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o/c, 13.6

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

MaremaTtnuyeckuii
TAKTAHT

NunuBuayansHas
CaMOCTOSITEJILHAS
pabota

IIpencraBnenue
pe3yabTaToB
IPAKTUYECKUX paboT

3amuTa TBOPUYECKHUX
pabot

3amura
WH/IMBUY aIbHBIX
MIPOEKTOB

KonrpomnsHas pabota

Brinonnenue
JK3aMEHAIIMOHHBIX
3aJaHuN

OK 03. [ImanupoBats u
peanu30BhIBaTh COOCTBEHHOE
po¢eCCHOHATFHOE U IMYHOCTHOE
pa3BuTHE,
MpeANPUHIMATEIBCKYIO
NeSITENIbHOCTD B
npodeccuoHanbHOU chepe,
WCTIOJIh30BATh 3HAHUS IO
(rMHaHCOBOW I'PaMOTHOCTH B
Pa3TUYHBIX KU3HEHHBIX
CUTYaLUsAX

P1,Temal.1,1.2, 1.3 II-0/c, 1.4,
15,16

P2 Tems 2.1,2.2,2.3,2.4,2.51I-
o/c, 2.6

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

P4, Temrr4.1,4.2,4.3,4.4,4.5,
4.6,4.7I1-0/c, 4.8, 4.9,4.10, 4.11

P5, Temsr 5.1, 5.2

P 6, Temsn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 [1-0/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 I1-0/c,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14, 7.15, 7.16,
7.17

TectupoBanue
YcTHbIM OIpoc

MaremaTtnueckuii
TUKTAHT

WunuBuyanbHas
CaMOCTOSITEIIbHAS
pabota

IIpencrasnenue
pEe3yNbTaToOB
MPaKTUYECKUX PadboT

3ammTa TBOPUECKUX
pabot

3amura
WHIUBUIYATbHBIX
MIPOCKTOB




P 8, Temsn1 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, 104

P11, Temsr 11.1, 11.2, 11.3 TI-0/c,
11.4,11.5,11.6 I1-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2,13.3, 13.4,
13.5I1-o/c, 13.6

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

Konrponsnas padora

Brinonnenue
IK3aMEHAIIMOHHBIX
3aJIaHUN

OK 04. DpdexTuBHO
B3aMMO/JICHCTBOBATh U pabOTaTh B
KOJIJICKTHBE U KOMaHJIe

P1,Temal.1,1.2, 1.3 IT-0/c, 1.4,
15,16

P2, Temsi 2.1,2.2,2.3,2.4,2.5 II-
o/c, 2.6

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

P4, Temrr4.1,4.2,4.3,4.4,4.5,
4.6,4.7I1-o0/c, 4.8, 4.9,4.10, 4.11

P5, Tempr 5.1,5.2

P 6, Temrr 6.1,6.2,6.3,64,6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 II-o/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 II-o/c,
7.11,7.12,7.13,7.14, 7.15, 7.16,
7.17

P 8, Temsr1 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temsr 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 I1-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

TectupoBanue
VYcTHbII onpoc

MateMaTnyecKui
IIUKTAHT

NunuBuayansHas
caMOCTOSATENbHAS
pabota

[IpencraBnenue
pe3yabTaTOB
MIPAKTUYECKUX paboT

3anmTa TBOPYECKUX
pabot

3amura
I/IH)II/IBI/IJIyaJ'II)HBIX
MIPOEKTOB

KonTponbhas pabora

Brimonaenune
3K3aMCHAIIMOHHBIX
3aJIaHUN




OK 05. Ocy1iecTBisiTh yCTHYIO U
MUCbMEHHYI0 KOMMYHHUKAIIUIO Ha
TOCYAapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢ yyeTom
0COOEHHOCTEH COIMAILHOIO U
KYJBTYpPHOT'O KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 IT-o0/c, 1.4,
15,16

P2, Tems 2.1,2.2,2.3,2.4,2.511-
o/c, 2.6

P 3, Tems1 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temnp1 4.1,4.2,4.3,4.4,4.5,
4.6,4.711-o0/c, 4.8, 4.9,4.10, 4.11

P5, Temer 5.1,5.2

P1,Temal.1,1.2, 1.3 IT-0/c, 1.4,
15,16

P2 Tems 2.1,2.2,2.3,2.4,2.51I-
o/c, 2.6

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

P4, Temr14.1,4.2,4.3,4.4,4.5,
4.6,4.711-o0/c, 4.8,4.9,4.10,4.11

P5, Temsr 5.1, 5.2

P 6, Temsn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 IT-0/c, 6.8, 6.9, 6.10 IT-o/c,
6.11

P7,Temer 7.1,7.2,7.3,74,7.5,
7.6, 7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14, 7.15, 7.16,
7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temrr 9.1,9.2,9.3,9.4,9.5
P 10, Tems! 10.1, 10.2, 10.3, 10.4

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

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 I1-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6P 9, Tems1 9.1, 9.2,
9.3,94,95

P 10, Temsr 10.1,10.2, 10.3, 104

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

TectupoBanue
Y cTHBI o1poc

MateMmaTnyecKui
JUKTAHT

NunuBuayansHas
caMOCTOsATEIbHAs
pabota

[IpencraBnenue
pe3yIbTaToB
MPAaKTUYECKUX paboT

3amuTa TBOPUYECKHUX
pabot

3ammra
WHIVBHUIYaTbHBIX
MIPOEKTOB

KonTponbHas pabora

Brinonnenue
IK3aMEHAIIMOHHBIX
3aJaHul




P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

OK 06. IIposBasATh rpak1aHCKO-
NaTPUOTUYECKYIO TO3ULIHIO,
JIEMOHCTPUPOBATh OCO3HAHHOE
MOBEICHUE HA OCHOBE
TPaJUIIMOHHBIX
0011I€4€eIOBEYECKHUX IEHHOCTEH, B
TOM YHCJIE C YYETOM
rapMOHHU3ALUU
MEKHAIIMOHAIBHBIX U
MEXKPEJIMTHO3HBIX OTHOIIECHUI],
MPUMEHSTh CTaHAAPTHI
AHTUKOPPYILIUOHHOTO MOBEICHHS

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4,
15,16

P 6, Temsr 6.1,6.2,6.3,64,6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c,
6.11

P7,Temer 7.1,7.2,7.3,74,7.5,
7.6, 7.7 11-0/c,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14,7.15, 7.16,
7.17

P 8, Temn1 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 IT-o/c, 14.6

TectupoBanue
YcTHBI o1poc

MaremaTtuuyeckuit
JTAKTAHT

NunuBuayansHas
CaMOCTOSsITeIIbHAS
pabota

IIpencraBnenue
pe3yJIbTaTOB
MPAaKTUYECKUX paboT

3amuTa TBOPUYECKHUX
paboT

3amura
WH/IUBUYaTbHBIX
MIPOCKTOB

Konrpomnsnas pabora

Brimmonnenne
K3aMEHAIIMOHHBIX
3aJIaHUN




OK 07. CopneiicTBoBaTh
COXPaHEHHIO OKPY KAIOLIEH
Cpellbl, pecypcocOepexeHuIo,
MPUMEHSTh 3HaHUST 00 U3MCHEHUHU
KITUMATa, PUHIIHIIBI
OepexIIMBOro MpOU3BO/ICTBA,

3¢ eKTHBHO AeHCTBOBATH B
Ype3BBIYANHBIX CHTYAIUSIX

P 1, Tema 1.1, 1.2, 1.3 IT-o0/c, 1.4,
15,16

P2, Tems 2.1,2.2,2.3,2.4,2.511-
o/c, 2.6

P 3, Tems1 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temnp1 4.1,4.2,4.3,4.4,4.5,
4.6,4.711-o0/c, 4.8, 4.9,4.10, 4.11

P5, Temer 5.1,5.2

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

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

P 8, Temsn1 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temrr 9.1, 9.2,9.3,9.4,9.5
P 10, Tems! 10.1, 10.2, 10.3, 10.4

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

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2,13.3, 13.4,
13.5I1-o/c, 13.6

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

TectupoBanue
Y cTHBI o1poc

MateMmaTnyecKui
JUKTAHT

NunuBuayansHas
caMOCTOsATEIbHAs
pabota

[IpencraBnenue
pe3yIbTaToB
MPAaKTUYECKUX paboT

3amuTa TBOPUYECKHUX
pabot

3ammra
WHIVBHUIYaTbHBIX
MIPOEKTOB

KonTponbHas pabora

Brinonnenue
IK3aMEHAIIMOHHBIX
3aJaHul




