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1. ObHIAA XAPAKTEPUCTHKA NMPUMEPHOM PABOYEN TPOT PAMMBI
OBIIEOBPA30OBATEJIBHOU JUCHUIITIMHBI «<MATEMATHUKA»

1.1. MecTo AMCHUILUIAHBI B CTPYKTYpe NpodecCHOHAIBLHOI 00pa3oBaTe/IbHON MPOrpaMMbl
CIIO:

Oo6meobpazoBatenbHas qucuuiuinia OJ1.07 «MaremaTukay» siBiseTcst 00s3aTeabHOM YacTbIO
00mIeo0pa3oBaTeTLHOrO MUKIIA 00pa30BaTeILHOM TporpaMMbl B cootBeTcTBHH ¢ DT'OC 1Mo
no npogeccun 15.01.05 Cpapmmk (py4HOH H YaCTHYHO MEXAaHU3UPOBAHHOI CBapKHU

(HanJIaBKH)
1.2. lean u niIaHupyemMblie pe3yJabTAThl OCBOCHUS IMCIUIINHbI:
1.2.1. lleab AUCHMIIHHBI

ConmepxaHre mporpaMmbl  00IIe0Opa3oBaTeIbHON  AUCHMILIUHBI  «MareMaTukay
HaIpPaBJICHO Ha JOCTH)KCHUE PE3yJIbTaTOB €€ U3YYCHHSI B COOTBETCTBHUH C TpeboBanusmu OI'OC
COO ¢ yuetom npodeccronansuoit HanpasieHHoctd GI'OC CIIO.
1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHHsI 00HI€00pa30BaTebHONW IUCUUILVIMHBI B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Ocoboe 3HaueHe JUCHUIUIMHA UMeeT npu hopmupoBanuu U pazsutun OK u I1K.

O01Me KOMIETeHIMHT

OK 01. Beibupats criocoObI penieHus 3aaa4 MpoPpecCHOHATBHON AeATeIbHOCTH MPUMEHHUTEIEHO
K pa3JIMYHbBIM KOHTCKCTaM .

OK 02. Mcnoap30BaTh COBpPEMCHHBIC CPEACTBA ITIONCKA, dHAJIN3d U UHTCPIPETAIUN
I/IH(i)OpMaHI/II/I, u I/IH(l)OpMaI_II/IOHHBIC TCXHOJIOTHH JJIs BBIIIOJIHEHUA 3aJa4 HpO(beCCI/IOHaJIBHOﬁ
JCATCIIbHOCTH.

OK 03. [TnaHupoBaTh U peanu30BbIBaTE COOCTBEHHOE MPO(HECCHOHATBFHOE U TMYHOCTHOE
pasBUTHE, TPEATPUHUMATEIBCKYIO IEATEIbHOCTh B MPOQecCHOHaNbHOMN cdepe, NCTOTb30BaTh
3HAHMA 110 PUHAHCOBOI IPaMOTHOCTHU B PA3JIMYHBIX )KU3HEHHBIX CUTYaLlUsX.

OK 04. Db dexTrBHO B3auMOACHCTBOBATh U pabOTaTh B KOJUICKTUBE U KOMaH/IE.

OK 05. OcyuiecTBiATh yCTHYIO U IUCbMEHHYIO KOMMYHHKAIMIO HA TOCYJAPCTBEHHOM SI3BIKE
Poccuiickoit @enepannu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 06. IIposBasATH Ipa’kIaHCKO-MATPUOTHUECKYIO TTO3UIINIO, IEMOHCTPUPOBATH OCO3HAHHOE
NMOBCACHUC HA OCHOBC TPAAUIIUMOHHBIX O6H.I€‘-I€JIOB€‘-I€CKI/IX I.[GHHOCTGI\/JI, B TOM YHUCJIC C YUCTOM
rapMOHHU3ALMU MEXHALMOHAIBHBIX U MEKPEJIUTHO3HBIX OTHOILIEHHUH, MPUMEHSTh CTAHIAPTHI

AHTUKOPPYIIIMOHHOTO TIOBE/ICHUS.

OK 07. CopneiicTBOBaTh COXPaHEHUIO OKPYIKAIOIIEH Cpelibl, pecypcocOepexeHHI0, IPUMEHSTh
3HaHUS 00 U3MEHEHUH KIIMMaTa, MPUHIUIIEI OepeKIMBOI0 IPOU3BOJACTBA, IPHEKTUBHO
JCCTBOBATh B UPE3BBIUAHBIX CUTYAIIHSX.

IIpodeccuonanbHbie KOMIIETEHIUT

[IK1. Opranusamnus 1 KOHTPOJIb TEXHOJOTUYECKUX MTPOLIECCOB TOPHBIX U B3PBIBHBIX paboT B
COOTBETCTBUU C TEXHUYECKOW U HOPMATUBHOM TOKYMEHTALMEH.

[TIK2. OGecneuenre pyHKITMOHUPOBAHUS CUCTEMBI YIIPABJICHHS OXPAaHOU Tpyia U
MIPOMBIIIJICHHON 0€30MacCHOCTBIO Ha YYacTKe.

IIK 3. OpFaHI/ISaHI/Iﬂ ACATCIIBHOCTH II€PCOHATIA IIPOU3BOACTBECHHOTI'O IOAPA3ACTICHUA.




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 CTPOUTD I'paUKH U3yUEHHBIX
(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
[pUMEPBI U KOHTPIIPUMEPBI, 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
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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, opMyiy bepHyiun, komOuHaTOpHBIE (DaKThI U
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(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, MpsIMas,
[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
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¢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;

13




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
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- 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
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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 CPEICTB; 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
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- 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 JAPYTHMMH
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;
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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
(bopMyamMu 3aBUCHMOCTH MEX/y BeJTHUYMHAMM;

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
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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,
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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
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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
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ACATCIBHOCTHU
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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
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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.
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIbHOMN JJUCIUTLIINHBI

2.1. O0beM ITMCUMIIMHBI M BUJbI y4e0HOI padoThI

Buj yueOHoii padoThl

Oobvem 6 uacax

O0bem o0pa3oBaTeIbHON MPOrpaMMbl AU CHUTIINHBI 280
B T.4.

OcHoBHOe coep:kaHue 280
BT. U..

TEOpETHUECKOE 00yUeHre 110
MPaKTUYECKHUE 3aHATHS 130
IIpodeccnonanbHO-OpMEeHTHPOBAHHOE COCP/KAHME (COAePKaHUe 40
MPUKJIAHOTO0 MO/1YJIs1)

BT. U.:

TeopeThyeckoe 00yyeHne 2
MPAKTHYECKHUE 3aHITHS 38
IMpomexyTounas arrecTanus (3K3amMeH) 6
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2.2. TemaTH4ecKui IJIaH U coacpsKaHuEe NUCHUITJIMHBI

Conep:kanue yuyeOHOro marepuasa (0CHOBHOe M MpPodeccHoHAIBLHO-

HaunmeHoBaHMe pa3ieiioB . O0bem DopmupyemMbie
OpPMEHTHPOBAaHHOE), 1a00PATOPHbIE M MPAKTHYECKHE 3AaHATHS, IPUKJIAIHOM
U TeM 4acoB KOMIIeTCHIIUH
MOAYJIb (IIPH HAJTUYHMH)
1 2 3 4
OcHOBHOe co/iepkaHue
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTUKH OCHOBHOM IIKOJIBI 16
Tema 1.1 Coneprkanue yueOHOTo MaTepHasa
Lens u 3ajaun | bazoBple 3HAaHUS W YMEHHMS 10 MaTeMaTuke B NpopecCHOHATBHOW U B
MaTeMaTUKU IIPH | TIOBCEJHEBHOU JEATEIBHOCTH.
OCBOCHHUHM CHELUAIBHOCTH | KOMOMHUPOBAHHOE 3aHATHE 2
Tema 1.2 Coneprxanue yueOHOTro MaTepuasa
Uucna w  BeMKMCAEHUS. | JleWiCTBHS HaJl MTOJIOKUTEIEHBIME U OTPUIIATEILHBIMH YHUCIIAMH, OOBIKHOBEHHBIMH U
Beipaxkenus M | IECATUYHBIMU IPOOIMHU. OK-01, OK-02,
npeoOpa3oBaHus JleiicTBus co cTeneHsIMH, (POPMYJIbI COKPAILIEHHOTO YMHOKEHHUS. 2 OK-03, OK-04,
KomMOuHMpOoBaHHOE 3aHATHE OK-05, OK-06,
Tema 1.3. IIpodeccuoHaNBLHO-OPHEHTHPOBAHHOE coepKaHue (conepxkaHue OK-07
['eomeTpus Ha IUIOCKOCTH | MPHKJIAAHOTO MOY.JIsI) MK 1.1 TIK 1.3
Bunbl minockux ¢uryp v ux miomasis.
[IpakTuKO-OpHEHTHPOBAHHBIE 337a4l B Kypce F€OMETPHUH Ha IUNIOCKOCTH 2
[IpakTueckoe 3aHsATHE
Tema 1.4 Coneprkanue yueOHOT0O MaTepHasa
IIponentneie Beruuciaenus | [IpocTbie MpoLEHTHI, pa3Hble CIOCOOB! UX BhIYMCICHUA. CI0KHbIE TPOLIEHTHI
[IpakTnueckoe 3anaTue 2
Tema 1.5 Coneprxanue yueOHOro MaTepuasia
YpaBuenus u HepaBeHCTBa | JIuHelHble, KBaJpaTHbIE, IPOOHO-TTMHEITHbIE YPaBHEHHS U HEPABEHCTBA
[IpakTnueckoe 3anarue 2
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Tema 1.6 Coneprkanue yueOHOTO MaTepuana
Cucrempl  ypaBHeHMH M | CocOOBI pellieHHs CHCTEM JIMHCHHBIX YPaBHEHHIA.
HCPAaBCHCTB KomOuHupoBaHHoe 3aHsATHE 4
Tema 1.7 Coneprxkanue yueOHOTro Matepuana
BxonHON KOHTPOIIB Brouncnenuss u mpeoOpa3oBaHusl. YpaBHEHHs W HepaBeHCTBAa. leomeTpus Ha
IIJIOCKOCTH 2
KontponsHas padota
Pa3pnen 2 IIpsiMble M VIOCKOCTH B MIPOCTPAHCTBE 16
Tema 2.1. Coneprxanue yueOHOTo MaTepuaa
OcHOBHbIE nouatus | [lpeqmer crtepeomerpuu. OCHOBHBIE TOHATUS (TOYKa, IMpsiMasi, IUIOCKOCTD,
CTEPEOMETPHH. npoctpaHcTtBo).  OcHOBHBIE — akcHMOMBI  cTepeoMeTpuu.  [lepecekaromuect, 2
Pacnonoxxenue NpsAMBIX W | mapajulelbHBIE W CKpeIIUBarommecss npsmbie. [Ipu3HaK W CBOWCTBO
IUIOCKOCTEN CKpeluBaroImuxcs npsaMbix. OCHOBHbIE IPOCTPAHCTBEHHBIE (DUTYPBI.
KomOunupoBaHHoe 3aHsTue
Tema 2.2. Coneprxanue yueOHOTo MaTepuasa
[TapannenbHOCTh HpsAMBIX, | [lapamtensHble npsiMas W IutockocTh. Ompepenenue. Ilpusnak. CsoiicTBa (c OK-01. OK-03
OpsAMOM M IUIOCKOCTH, | TokazaTtenabcTBoM). [lapamnensHsle miockoctu. Onpenenenue. [pusnak. CpoiicTBa OK-0 4’ OK-07,
IUIOCKOCTEN (c nmoxazarenbcTBOM). Terpasap u ero snemeHThl. llapamienenunmen u ero K 1 1’ K 1.3
seMeHThL. CBOMCTBA MPOTHBOIOJIOKHBIX TPAHEN M IHATOHAJIEH TapajlieseluIena. 4 o '
[Toctpoenue ceuenuii. Peienue 3anau.
KomOunupoBanHoe 3aHsTHE
Tema 2.3. Coneprkanue yueOHOT0O MaTepHasa
[leprieH UKy ISIPHOCTD [lepnennukynsapuslie mnpsimble. [lapannenbHble NpsMble, NEPHEHIUKYISIPHBIE K
HPSIMBIX, IPSIMON U wiockocTd.  IIpu3Hak  NEepHEeHAMKYISPHOCTH  HpPSIMOM M IIJIOCKOCTH.
IUIOCKOCTH, IJIOCKOCTEN Joka3arenbctBo. Ilepnennukynsp n HakinoHHas. [leprneHAuKyIsIpHBIE MIIOCKOCTH.
[Ipu3Hak nepneHauKyISIPHOCTH IJIOCKOCTEN. [Joka3aTensbCcTBo.
Paccrostnus B mpocTpaHcTBE 2
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KOM6I/IHI/IpOBaHHOe 3aHATUC

Tema 2.4. Coneprxanue yueOHOTo MaTepuasa
Teopema 0 Tpex TeopemMa o Tpex mnepneHAuKyjspax. Jloka3arenbCTBO. YTOJI MEXKIYy NPSIMOW U
TICPHCHANKY IApax IUIOCKOCTBIO. YTOJI MEXy MIIOCKOCTSIMU 4
KoMOuHMpoBaHHOE 3aHATHE
Tema 2.5. IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE co/epkaHue (conepxkanue
[TapannenbHele, NPHUKJIATHOT0 MOIYJISA)
NEPIEHIUKYIISIPHBIE, AxkcuoMmbl  crepeoMeTpud. [lepneHAMKYISpHOCTE HPSIMOW M IJIOCKOCTH,
CKpEIIMBAIOIIMECA NIPAMBIE | TTApaUICTLHOCTD IBYX MPSIMBIX, MEePHEeHIUKYISIPHBIX IJI0CKOCTH, 4
NEePIEHUKYISPHOCTD MI0CKOCTEN
[IpakTnueckoe 3anaTue
Tema 2.6. Coneprkanue yueOHOTO MaTepuana
Pemenue 3anay. [Ipsamelie v | PacnionoxeHne NpsMBIX M TUIOCKOCTEH B MpOCTpaHCTBE. [leprneHauKyIsipHOCTh |
IUIOCKOCTH B | MapaJjIeIbHOCTh NPSAMBIX U IIIOcKOCTeH. CKpeluBaromuecs npsmole
MIPOCTPAHCTBE KonTponbhas pabora 2
Pasnea 3. KoopanHaTsl 1 BeKTOpbI 14
Tema 3.1 Coneprxanue yueOHOTo MaTepuasa
JlexapToBbl KOOpAMHATHI B | JlekapTOBBl KOOPAMHATHI B MpocTpaHCcTBe. lIpocreiimme 3amaun B KOOpIUHATAX. OK-02, OK-03,
npoctpancTse. Paccrosnue | PaccTosiHue Mexmy IByMst TOUKaMH, KOOPAWHATHI CEPENUHBI OTPE3Ka 4 OK-04, OK-07
MEXIy JABYMs TOYKaMH. | KoMOMHHPOBAHHOE 3aHATHE IIK 1.1, IIK 1.3
Koopaunatsl CepEearHbI
OTpe3Ka
Tema 3.2 Coneprkanue yueOHOT0o MaTepHasa
Bekropel B npocTtpancTee. | Bektopsl B mpoctpaHcTtBe. CIOXEHHE W BBIYUTAHHUE BEKTOPOB. YMHOXKEHHE
Yron Mexay BEKTOpaMH. | BeKTopa Ha uncio. Kommanapusie BekTopbl. CKalsipHOE MPOU3BEACHNUE BEKTOPOB.
Ckanapnoe mnpousBeneHHe | Pa3okeHne BEKTOpA MO TPEM HEKOMIUTaHAPHBIM BekTopaM. KoopanHatel BekTOpa,
BEKTOPOB CKaJIIPHOE NPOU3BEACHUE BEKTOPOB B KOOPAUHATAX, YTOJI MEXKIY BEKTOPAMH, YIOJ 4

MEXly MPSIMON M TUIOCKOCTBIO, YTOJI MEXKIY MIOCKOCTSIMH. Y paBHEHHUE MIOCKOCTH.
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I'eomeTrpuuecknii cMbICI ONpeneauTens 2x2

KombOunampoBaHHOE 3aHIATHE

Tema 3.3 IIpodeccuoHaNbHO-OPHEHTHUPOBAHHOE coepKaHue (comep:xxanue
[IpakTuxo- NPHUKJIATHOTO0 MOIYJIS)
OpHEHTHpOBaHHbIE 3a1a4du | KoopauHaTHas minockocTs. BeluucieHue paccTossHUM U IIONael Ha IUIOCKOCTH.
Ha KoOopAuHATHOH | KonnyecTBEHHBIE pacyeThl 4
MJIOCKOCTH [IpakTrueckoe 3aHsTHE
Tema 3.4 Coneprkanue yueOHOTo MaTepHasa
Pemenue 3ama4. | JlekapToBbl KOOPAMHATHI B IpocTpaHcTBe. BekTopsl B mpoctpanctBe. CliokeHUEe U
KoopauHatsl u BEKTOPHI BBIUMTAHHE BEKTOPOB. YMHOKE€HHE BEKTOpa Ha uucio. KommiaHapHbie BEKTOPBI.
CkanspHoe mNpoOU3BEACHHE  BEKTOpPOB. PasynokeHue BeKTOopa IO  TPeEM
HEKOMIUTaHapHbIM BekTOopam. [Ipocreiimme 3amaun B KoopauHatax. KoopauHaTbl
BEKTOpA, PACCTOSTHUE MEXKy TOUKaMH, KOOPJIUHATHI CEPEAUHBI OTPE3KA, CKAIIPHOE
MPOU3BEJICHUE BEKTOPOB B KOOPJMHATAX, YTOJ MEXIY BEKTOPaMH, Yrojl MEXIy 2
IPsIMOM M IJIOCKOCTBIO, YTOJl MEXAY MJIOCKOCTSIMU
Kontponbnas pabora 56
Pasnen 4. OcHoBbl TpUronomerpuu. Tpuronomerpuyeckue GpyHKIuU 34
Tema 4.1 Coneprkanue yueOHOTo MaTepHaa
Tpuronomerpuueckue Panuannas mepa yria. [loBopoT Touku BOKpYr Hauyana koopauHat. OmnpeneneHue OK-01, OK-02,
(YHKIMHM IPOMU3BOJILHOIO | CHHYCA, KOCHHYCa, TAHI'€HCA W KOTaHTreHca. 3HAKH CHHYyCa, KOCHHYCa, TAHT€HCA U 4 OK-03, OK-04,
yria, yucia. PaguanHas M | KOTaHTeHca M0 YeTBEPTSAM. 3aBUCHUMOCTh MEXIY CHHYCOM, KOCHHYCOM, TAaHT€HCOM OK-05, OK-06,
rpajgycHas Mepa yria Y KOTAHT€HCOM OJIHOT'O M TOTO € yTIJia OK-07
KombOunupoBanHoe 3aHsTue IIK 1.3

Tema 4.2
OCHOBHEBIE

Coneprxanue yueOHOTO MaTepHasa

TpI/IFOHOMeTpI/I‘IeCKI/Ie TOXICCTBA. CI/IHyc, KOCHHYC, TAHI'CHC U KOTAHI'CHC YIJIOB O
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TPUTOHOMETPUYECKUE
TOKJECTBA.
DopMyIIbI TPUBEACHNUS

u - 0. DopMyJIbl IPUBEIEHUS

KomOunnpoBanHoe 3aHsTHE

Tema 4.3
CuHyc, KOCHMHYC, TaHI€HC

Coneprkanue yueOHOTo MaTepuana

Cymma u pasHocTh cuHycoB. CymMMa U pa3sHOCTh KOCHHYCOB. CHHYC M KOCHUHYC

CYMMBbI W Pa3HOCTH JBYX | qBOWHOro yria. @opMmynbl moJOBHUHHOrO yria. IlpeoOpa3oBaHusi CyMMBI
YTJIOB TPUTOHOMETPUYECKMX (YHKUUMH B TNPOMU3BEIEHHUE M MPOU3BEACHUS B CyMMY. 6
Cunyc " KOCUHYC | BrlpakeHHe TpUTOHOMETpUYECKHX (YHKIMI dYepe3 TaHTeHC TOJOBUHHOTO
ABOMHOro yria. @opmyiisl | aprymenta. [IpeoOpazoBaHus MPOCTEUIIIMX TPUTOHOMETPHUYECKUX BBIPAKECHHH
MOJIOBUHHOTO yTiia KomOunupoBaHHoe 3aHsTHE
Tema 4.4 Coneprxkanue yueOHOTO MaTepHasa
Oyukuuu, HuX cBoWcTBa. | O6IacTh ONMpeaeeHUs U MHOXKECTBO 3HaYeHUH (PyHKIUHA. YETHOCTD, HEUETHOCTD, 2
Crioco6b1 3alaHus | NepUOAUYHOCTb PyHKIMHA. CriocoObl 3a1anus GyHKIUN
byHKIMMA KoMOunupoBanHoe 3aHsTHE
Tema 4.5 Coneprxanue yueOHOT0o MaTepuasia 75-76
Tpuronomerpuueckue OOnacth onpezeseHls 1 MHOXKECTBO 3HAUYEHUH TPUTOHOMETPUYECKUX (YHKLHH.
(GyHKIMM, UX cBoHCTBAa U | UETHOCTH, HEUETHOCTD, IEPUOTUYHOCTh TPUTOHOMETpHUYCCKUX (PyHKIMiA. CBOMCTBA 2
rpaduku u rpaduku QYHKIUH Y = COS X, y =Sin X, y =tg X, y = ctg X.

KomOunupoBaHHoe 3aHsTHE.
Tema 4.6 Coneprxanue yueOHOTo MaTepuasia
[TpeoOpaszoBanue CxxaTue u pacTsbkeHre rpaduKoB TPUTOHOMETPUYECKUX (PYHKIIUH. 77-78
rpadukos [Ipeo6paszoBanue rpauKoB TPUTrOHOMETPUUYECKUX (PYHKIIMIA
TPUTOHOMETPHUUYECKHX [IpakTuueckoe 3anaTue 2
byHKIMA
Tema 4.7 IIpojeccuoHAILHO-OPHEHTHPOBAHHOE coaep:kaHue (conepxanue
Onucanue MPUKJIAJTHOT0 MOYJIAA)
IIPOU3BOJICTBEHHBIX Hcnonp3oBaHue CBOWCTB TPUTOHOMETPUYECKHUX (PYHKUMI B MpodeccroHaIbHBIX 2

nmpoueccoB C€ MOMOMIBIO

3ajJadax
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rpauKoB QyHKIIHUI

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 4.8 Coneprxanue yueOHOTo MaTepuasa

OO6patHbie OO6patHbie Tpuronomerpuyeckue ¢pyHkun. x cBoiicTsa u rpaduku 2

TPHTOHOMETPHACCRHC KomOuHupoBaHHoe 3aHsTHE

byHKIIUN

Tema 4.9 CopepxaHnue y4eOHOTO MaTepraia

Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHEHHe tg x = a, ctg X = a.

YPaBHCHHUS U HCPABCHCTBa | PemieHne TPUTOHOMETPUYECKUX YPAaBHEHHH OCHOBHBIX THIIOB: IIPOCTEWINNE
TPUTOHOMETPUUECKUE YpaBHEHMsI, CBOJSILIMECS K KBaJpaTHBIM, peLIacMble 6
pa3I0KEHUEM Ha MHOXKUTEIH, OTHOPOIHBIE.
[IpocTeiimue TpUroHOMeTpUYECKHEe HEPaBEHCTBA
KomOunupoBanHoe 3aHsTHe.

Tema 4.10 Coneprxanue yueOHOT0O MaTepHasa

Cucremsl CucTeMbl IPOCTEHIINX TPUTOHOMETPUIECKUX YPaBHEHUI 2

TPUTOHOMETPUYECKUX Kom6unupoBanHoe 3aHsTHE

ypaBHEHUU

Tema 4.11 Coneprxanue yueOHOT0o MaTepuasa

Pemenne 3agau. ocHoBHI | [Ipeobpa3oBanue TPUTOHOMETPUUYECKUX BBbIpa)KEHUII. Pemenune

TPUTOHOMETPHUHU. TPUTOHOMETPUUYECKUX YPABHEHMH M HEPABEHCTB B TOM YHUCIE C MCIOJIb30BaHUEM 2

Tpuronomerpuueckue CBOMCTB (DYHKIIHH.

GyHKITUH KonTponbhas pabora

Paspeua S. 8

KommniexkcHbie yncia

Tema 5.1 Coneprkanue yueOHOTO MaTepuana 97-100

KomnuiekcHeie uncna [lonstre koMmriuiekcHoro uucna. ComnpshkeHHbIE KOMIUIEKCHBIE 4HMClIa, MOIYJb U
apryMeHT KOMIUIEKCHOro uyucia. Popma 3amucu  KOMIUIEKCHOTO — 4Hcia 4
(reomeTpuyeckas, TPUTOHOMETpHUECKasi, anreOpamyeckas). ApHpMeTHIeCKHe

JEHUCTBUS C KOMIUIEKCHBIMH YHCIAMHU

KoMOuHMpoBaHHOE 3aHATHE
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Tema 5.2 Coneprkanue yueOHOTO MaTepuana
IIpumenenue BeimosiHeHMEe  pacyeToB ¢ MOMOIIBIO  KOMIUIEKCHBIX  uncen. [lpumepsl 4
KOMIUIEKCHBIX YHCE MCIIOJIb30BaHUSI KOMIUIEKCHBIX UUCEI
[IpakTnueckoe 3aHsTHE
Pasnea 6. IlpousBognas GpyHKIMH, ee IPUMEHEHHE 34
Tema 6.1 Coneprxkanue yueOHOro MaTepuasia
ITonarue IIPOU3BOJAHOMN. | OmpeiesicHue YUCIIOBOM MOCIIEeIOBATSIBHOCTH U CHOCO0BI ee 3amanus. CBOHCTBa
@opMysibl M TpaBWIa | YUCIOBBIX MocjenoBarelabHOCTe. OmpeneneHne mpezena IOCIeA0BaTSIFHOCTH. 2
nuddepeHITpoBaHIs Brerumcnenue — mpepenoB  mocienoBatenbHocTed.  [Ipemen  QyHKmm - Ha
6eckoneunoctu. [Ipenen pynkmuu B Touke. Ilpupamienue aprymenra. [lpuparienne
¢byHkuuu. 3anayd, NPUBOJAIIME K MOHATUIO TNPOU3BOAHOM. OmnpeneneHue
MPOU3BOAHON. AJITOPUTM OTHICKAHUS TPOU3BOIHOMN
KoMOunupoBanHOE 3aHsATHE
Tema 6.2 Coneprkanue yueOHOT0O MaTepuasa
[TpousBoHbIE cymMmsbl, | @opmynsl auddeperuuponanus. [Ipasuna quddepeHmrpoBanms 4 OK-01, OK-02,
pasHOCTH  Tpou3BeAeHus, | KoMOMHUpPOBaHHOE 3aHATHE OK-03, OK-04,
YACTHOLO OK-05, OK-06,
Tema 6.3 CopepxaHnue y4eOHOTO MaTepualia OK-07
IIpousBogHbIe Onpenenenue cinoxHOW QyHKkuuU. [Ipon3BoaHAsT TPUTOHOMETPUUECKUX (PYHKIIMMA. K 1.3
TPUTOHOMETPUYECKUX [IpowusBoaHas cinoxHON QYyHKIUU 4
Gynkmuii.  IlpousBonnas | KoMOMHUpPOBaHHOE 3aHATHE
CIIOXHOU (QyHKIUU
Tema 6.4 Coneprkanue yueOHOTo MaTepHasa
[Tousitue 0 2

HENPEPBIBHOCTH (YHKIIUH.
Meron uHTEpBAJIOB

[Tonstne HenpepbiBHON GyHKIMK. CBoiicTBa HenpepbiBHOW ¢yHKIUU. CBS3b
MEXly HEMPEPhIBHOCTHIO U U epeHIpyeMocThio (GYHKIUU B TOUKE. AJIITOPUTM
pelIeHNs HEpaBEHCTB METOJ0M HHTEPBAJIOB

KOM6I/IHI/IpOBaHH06 3aHATUC

Tema 6.5

Conepxanue yueOHOTO MaTepualia
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I'eomerpuyeckuii u | 'eoMeTpuyecknii CMBICT TNPOU3BOAHON (YHKIMH — YIJIOBOH KOA((HUIMEHT
buznueckuit CMBICJI | KacaTeJlbHOU K Trpauky (YHKIMH B TOYKE. YpaBHEHHE KacaTeNbHOH K rpaduky
IIPOU3BOAHOU (GyHKIMU. AJTOPUTM COCTaBJICHUS! YpaBHEHHS KacaTellbHOM K rpaduxy (yHKIUU
y=f(x)
KomOunupoBaHHoe 3aHsTHE
Tema 6.6 CopepxaHnue y4eOHOTO MaTepualia
dusnueckui CMBICT | Ou3nvecKuil (MeXaHWYECKUH) CMBICT IMPOU3BOJHOM — MI'HOBEHHAasi CKOpPOCTH B
MIPOU3BOTHOM B | MOMEHT BpeMeHHu t: v = S’ (t)
npodeccroHaIbHbBIX [IpakTnueckoe 3aHsTHE
3a7a4ax
Tema 6.7 Coneprkanue yueOHOT0O MaTepHasa

MOHOTOHHOCTh  (DYHKITHH.
Touku 3kcTpEMyMa

Bospacranue u yObiBaHue (YHKIMH, COOTBETCTBHE BO3pacTaHHs M yObIBaHUS
¢yHKIMH 3HaKy TMpou3BoAHOH. IloHATHME mNPOM3BOAHON BBICIIErO TMOPSJIKA,
COOTBETCTBHE 3HaKa BTOPOI MPOMU3BOIHON BBITYKIOCTH (BOTHYTOCTH) (QYHKIIMH Ha
oTpe3ke. 3ajJauyd Ha MAaKCHMyM M MHHUMYM. [IOHSTHE acHMIITOTBI, CHOCOOBI HX
OTIpeNieIeHusl. AJTOPUTM HUCCIIeOBaHUS (DYHKIMM M TMOCTPOSHUs ee Tpaduka c
MIOMOIIBIO IPOU3BOJHOM. [IpoOHO-NTMHEeiHAs HYHKIMSA

KombOunmnpoBanHoe 3aHsITHE

Tema 6.8
UccnenoBanue GyHKIMA 1
MOCTPOEHUE IpadUKOB

Coneprkanue yueOHOTo MaTepuana

Hccnenopanue (l)yHKI_II/II/I Ha MOHOTOHHOCTB U ITOCTPOCHUC Fpa(I)I/IKOB.

KoMOuHMpoBaHHOE 3aHATHE

Tema 6.9 HaubGoimbmiee u

Conepxkanue yueOHOT0O MaTepuasia

HaWMeEHbIIIEe 3HaueHus | HaxoxkeHne HamOOJbIIEr0 M HAMMEHBIIETO 3HAaYeHUil (QYHKIHMH, MOCTpOoeHHE

byHKIUN rpaKOB MHOTOYJICHOB C MCIIOJIb30BAHUEM afapara MaTeMaTHYeCKOTo aHalu3a
KoMOunupoBanHOE 3aHsATHE

Tema 6.10 IIpodeccuoHaNbLHO-OPHEHTHPOBAHHOE coepKaHue (conepxkanue

Haxoxnenue NMPUKJIAJTHOT0 MO1YJIA)

ONTUMAJIBHOTO PE3YyJIbTAaTa

Haumensiiee n HanbonpInee 3Ha4eHUE QYHKITUN
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C IIOMOIIBK IPOU3BOJHOMN
B IIPAKTHYECKHX 3a7a4ax

HpaI(TI/I‘-ICCKOe 3aHATUC

Tema 6.11

Conepxanue yueOHOrO MaTepuaia

Pewenue 3anay4. | @opmynsl U npaBuia quddepenupoanus. MccnenoBanne GyHKIMI ¢ TOMOIIBIO 2
[TpousBonHas GpyHKUUH, €€ | mpou3BoaHOM. Hanbombiee 1 HaMMEHbIIIEe 3HAYCHUST HYHKIIUN
IpUMEHEHHE KonTponbnas pabora
Paszpnen 7. MHOrOrpaHHHMKH M TeJla BpallleHUs 42
Tema 7.1 Coneprxkanue yueOHOro MaTepuasia
Bepumnel, pebpa, rpanu | [Tonstue MHOrorpanHuka. Ero 3jeMeHTBI: BepHIMHBI, peOpa, TpaHu. JluaroHaib.
MHOIOTpaHHHUKA Ceuenue. Boinykiible 1 HEBBITYKJIbIE MHOTOI'PaHHUKH 2
KomOunupoBaHHoe 3aHsTHE
Tema 7.2 Coneprxanue yueOHOro MaTepuasia
IIpusma, ee | [lonsitue npusmel. Ee ocHoBanmsi 1 60koBbie rpaHu. Bricota mpusmel. [lpsmas u
COCTaBIIAIOIINE, CEUYCHHUC. | HaKJIOHHAs npusma. [IpaBunbHas npusma. Ee ceuenue 2
Ilpsmas u mpaBuibHas | KoMOWHUPOBAHHOE 3aHSTHE OK-01, OK-02,
IpTEMET OK-03, OK-04,
Tema 7.3 Coneprkanue yueOHOTro MaTepuasa 0K-05. OK-06
[Tapamnenenunen, kyO. | [lapannenenumen, CBOWCTBAa MPSMOYTOJBLHOTO mapaienenunena, kyo. CeueHue OIZ- 07 ’
Ceuenue Ky0a, | ky0a, mapajenenumneaa 2 MK 1.1 TIK 1.3,
napajuiesienuneaa KomM6unupoBaHnHoe 3aHsTHE
Tema 7.4 Coneprkanue yueOHOTo MaTepHaa
IInpamuna, ee | [lupamuna u ee onementsl. Cedenne mnupamuibl. IlpaBunbHas nupaMuga.
COCTaBIIOIIME, CEUYEHHUE. | YceueHHas MupaMua 2
IlpaBuibHas — MUpaMUIA. | KoMGHHEPOBAHHOE 3aHSITHE
VYceuennas nupamuia
Tema 7.5 Coneprxanue yueOHOro MaTepuasia
boxosas u nosiHas | [Tnomaas GOKOBOM M MOTHOM MOBEPXHOCTH MPU3MBI, THPAMUIBI 2
MIOBEPXHOCTh npu3Mbl, | KoOMOMHUpPOBAHHOE 3aHITHE
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MUupaMuabl

Tema 7.6

Cummerpuss B KyOe,

Conepxanue yueOHOTO MaTepuaia

CI/IMMCTpI/I}I OTHOCHUTCIIBHO TOYKH, HpHMOf/'I, IJIOCKOCTH. CI/IMMCTpI/I}I B KYGC,

napajulesienunese, napajuieJenunese, NpusmMe, NupaMmue
pu3Me, MupaMuie KomOunupoBaHHoe 3aHsTHE
Tema 7.7 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE co/epkaHue (conepxkanue
IIpumepsl cuUMMETpUNl B | IPUKJIAJHOIO MOAYJIA)
npodeccun CumMeTpHs B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
[IpakTrueckoe 3aHsATHE
Tema 7.8 Coneprkanue yueOHOTo MaTepuana
[IpaBunpHbIE [TonsTHe MpaBUIBHOTO MHOTOrpaHHKKa. CBOWMCTBA IPABUIIBHBIX MHOTOTPAaHHUKOB
MHOTOTPAHHHUKH, ux | [Ipaktuueckoe 3aHsATHE
CBOMCTBA
Tema 7.9 Conepxanue yueOHOT0o MaTepHasia
Humuaap, ero | Hunmuuap u ero snementsl. CeueHne HMIMHApa (MapaiellbHOe OCHOBAaHHUIO U OCH).
cocrapisromue. Ceuenue | Pa3BepTka muanHIpa
HWIMHAPA KoMOuHMpoBaHHOE 3aHITHE
Tema 7.10 IIpodeccuoHaNbLHO-OPHEHTHUPOBAHHOE coepkaHue (comepxkanue
Konyc, €ro | NPUKJIATHOT0 MOIYJIsSA)
cocrapisromue. Ceuenne | Konyc u ero snementel. CedeHune KoHyca (mapajuiellbHOE OCHOBAaHHUIO W
KOHYycCa POXOJIIee Yepe3 BEPIUINHY ), KOHHYeCKue ceueHus. Pa3BepTka koHyca
KoM6unupoBanHoe 3aHsTHE
Tema 7.11 Coneprxkanue yueOHOro MaTepuasia
YceueHHbIi KOHYC. | YceueHHbI KoHYC. Ero obpasyromias u BeicoTa. CeueHne yCeUeHHOT0 KOHyca
Ceuenne yceueHHOro | KoMOMHUPOBAaHHOE 3aHSATUE
KOHycCa
Tema 7.12 Coneprkanue yueOHOT0O MaTepuana

[Tap u cdepa, ux ceueHus

[Map u chepa. Bzaumuoe pacrnonoxxkenue cdepbl U miockoctu. CedeHue Iapa,
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cepsl 2
KomOunnpoBanHoe 3aHsTHE
Tema 7.13 Coneprkanue yueOHOro MaTepuasa
ITonarne 06 odwveme Tena. | [Tonstue 00 oObeme Tema. OObeM Kyba U MPSAMOYTOJNBHOTO MapasuieICUIe/ia. 2
OTtHotIeHHE 00beMOB | O6beM  mpu3Mbl W IwIHHApa. OTHOIIEHHE O00BEMOB  MOMOOHBIX  TEll.
NOJOOHBIX TeJ I'eoMeTpuueckuii CMbICI onpeaeauTens 3-ro nopsjaKa
KoMOuHMpoBaHHOE 3aHATHE
Tema 7.14 Coneprxanue yueOHOTO MaTepHasa 2
Obvembl M TUIOWATHM | OGpemp mUpaMuIb! U KOHyca. O6beM mapa. [LIomam noBepXHOCTeH Tei
IIOBEPXHOCTEN Tell
Kom6unupoBanHoe 3aHsTue
Tema 7.15 Coneprkanue yueOHOTo MaTepuana
KomOunanmu KoMOuHaImm reoMeTpuaecKux Tell 4
MHOIOIPDaHHMKOB W Tel | [IpakTHyecKkoe 3aHATHE
BpallleHus
Tema 7.16 Coneprkanue yueOHOro MaTepuasia
I'eomerpuueckue Hcnonb3oBaHne KOMOWHAIMI MHOTOTPAHHHKOB W TEJ BpAlICHHUS B TMPAKTHUKO- 4
KOMOMHAIIMM HAa IPAKTUKE | OPHEHTHPOBAHHBIX 3a/1a4ax
[IpakTuueckoe 3anarue
Tema 7.17 Coneprkanue yueOHOTo MaTepHasa
Pemenue 3ana4. | OOBEMBI U TUIOIIAIU TTIOBEPXHOCTH MHOTOI'PAHHUKOB U TEJ BPAIICHUS 2
Mmuororpanauku  u  Tena | KonrponasHas paboTa
BpallleHuUs
Pasnea 8. IlepBooOpasnasi pyHKUMHU, ee IPUMEHEHUE 12

Tema 8.1
[TepBooOpa3nas ¢GyHKIUH.
[IpaBuiia HAaXOK/ICHHUS

EepBOOOPA3HBIX

Coneprkanue y4eOHOTO MaTepHaa

3amaya 0 BOCCTaHOBJIEHHWHU 3aKOHA IBMKEHMS IO U3BECTHOH ckopocTh. [loHsTHE
uHTerpupoBanusi. O3HAKOMJICHHE C TOHSITHEM HWHTErpaja W MEepBOOOpa3HOM st
¢byukuumn y=f(x). Pemenue 3amad Ha CBsA3b MEPBOOOPA3HON M €€ MPOU3BOJIHOM,

BBIUMCIICHHE TEepBOOOpasHoi mans manHoW (ynkumu. Tabmwma dopmyn s

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07

36




HaXO0XICHUA HCpBOO6p8.3HBIX. HSy‘-ICHI/IC IMpaBuJjia BBIYHUCIICHUA HCpBOO6p33HOI>'I

KoMOuHMpoBaHHOE 3aHITHE

Tema 8.2 Coneprxanue yueOHOTO MaTepHaa

[Inomans KpUBOJMHENHOW | 3amaun, MPUBOIALINE K IMOHITHIO ONPEAENEHHOTO HMHTErpaja — O BBIYHCICHUU

Tpalenuu. @®opmMmyiia | TUIOIAAX  KPUBOJIMHEWHOW Tpamenmud, O TIepeMenieHnd TOo4ku. [loHsTne

HeroTona — JleitbHuna OIIPEACIEHHOIO  MHTErpaa. ['eomerpuueckuii u  Qu3HUecKuii  CMBICT
ornpeneneHHoro uuterpaia. ®@opmyna Hetotona— Jleiibnuma
KomOunupoBaHHoe 3aHsTHE

Tema 8.3 Coneprxanue yueOHOro MaTepuasia

Heonpenenennsiii u | [lonsiTue HeonpeneIeHHOr 0 HHTErpaia

OHpeIleJIeHHbIﬁ HHTEIrpaJibl KOM6I/IHI/IpOBaHH06 3aHATUE

Tema 8.4 Coneprxanue yueOHOro MaTepuasia

[TonsiTue 00 | T'eomeTprudecKuii CMBICIT OTIPEICICHHOTO HHTETpaia

OIpe/ieIecHHOM uHTerpane | KomOMHupoBaHHOE 3aHATHE

KaK 10N

KPUBOJMHENHOM Tparenuu

Tema 8.5 IIpodeccuoHaNbHO-OPHEHTHPOBAHHOE coaepkaHue (conep:xxanue

OnpeneneHHbli  UHTETpall

NMPUKJIAJTHOTO MOYJIAA)

B JKU3HU ['eoMerprueckuid cMmbICI oOmnpeneseHHoro wuHrerpaina. @Popmyna Herotona -
JleitOHMIA.
Pemenue 3a1au Ha MpUMEHEHUE UHTETpalia JUIsl BEIYUCICHUS PU3NYECKUX BEJIUYUH
Y IUIOIIAJEN
[IpakTnueckoe 3anarue

Tema 8.6 Coneprxkanue yueOHOro MaTepuasia

Pewenne 3amad. | [IepBooGpasnas ¢pyukiuu. [IpaBuiia Haxoxaenus nepBoodpaszubix. Ee npumenenue

[TepBooOpasHas (yHKIINH,

KontponsHas padota
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€C IPUMCHCHUC

Paznen 9. Crenenn u kopuu. CrenenHasi QyHKuust 16
Tema 9.1 Coneprkanue yueOHOro MaTepuasa
Crenennast QyHKUMA, e€ | [ToHsTHe KOPHSA N-Oi CTEHEHH W3 AeiicTBUTENbHOro uncna. OyHkmuu y = VX ux
CBOWCTBA cBoiicTBa U rpaduku. CBOMCTBA KOPHS N-OM CTEMEHU 4
KomOunupoBaHHoe 3aHsTHe
Tema 9.2 Coneprxkanue yueOHOro MaTepuasia
[TpeoOpaszoBanue [IpeobpazoBanue upparmoHaIbHBIX BRIPAKEHUN 4
BBIPOKEHUH C KOPHAMH N- | KoMOWHUPOBAHHOE 3aHSTHE
0i1 cTeneHn
Tema 9.3 Coneprkanue yueOHOT0O MaTepuana OK-01, OK-02,
CpoiictBa  creneHn ¢ | [loHsTHE CTeNeHH ¢ JIIOOBIM pallMOHATIBHBIM MOKa3zateneM. CTeneHHble (QYHKIUH, OK-03, OK-04,
paroHaIbHBIM UX CBOWCTBA M IrpauKu 2 OK-05, OK-07
JE€UCTBUTEbHBIM KOoMOUHUpOBAHHOE 3aHATHE IK 1, K2
MIOKA3aTeISIMH
Tema 9.4 Coneprkanue yueOHOro MaTepuasa
Pemrenue PaBHOCUIIBHOCTh HMppPAIMOHANBHBIX YpaBHEHWH W HEPAaBEHCTB. MeETOIOsl UX
UpPpaMOHATBHBIX peinieHus. Penienne uppanmoHanbHbIX YPaBHEHHUM U HEPABEHCTB 4
YpaBHEHUM U HEPAaBEHCTB | KoMOMHUPOBAHHOE 3aHITHE
Tema 9.5 Conepkanue yueOHOT0O MaTepHasa
Crernenu u KopHH. | Onpenenenue creneHHoi (ynkiuu. Mcnonbp3oBaHue ee CBOMCTB MpU pELICHUU 2
CrenenHast QyHKIUSL ypaBHEHU U HEPABEHCTB
KontponsHas pabota
Paznea 10. [lokazatenbHas QyHKIUSA 16
Tema 10.1 CopepxaHnue yueOHOT0O MaTepuala OK-01, OK-02,
[TokazatenpHass GyHKuus, | CTeneHb ¢ NPOU3BOJBHBIM  JCHCTBHTEILHBIM  IMOKazaresneM. OmnpejerneHue OK-03, OK-04,
ee CBOliCcTBa MoKa3aTeNnbHON (PyHKIMH, ee CBOWCTBA M rpaduk. 3HAKOMCTBO C MpPHUMEHEHHEM OK-05, OK-07
nokasareinbHON (QyHKIMU. PelieHue moka3aTenbHBIX YpaBHEHHH (YHKIIMOHAIHHO- 4
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rpau4ecKuM METOI0M

KomOunnpoBanHoe 3aHsTHE

Tema 10.2

Copepxanue yueOHOro Matepualia

Pemenne mnoxkasaTebHBIX

Pemenne moka3aTelabHBIX ypaBHeHI/Iﬁ MCETOAOM YypaBHHBAHUA HOKaSaTeHCﬁ,

YPaBHEHUM U HEPABEHCTB | METOJOM BBEJCHUS HOBOW NMEPEMEHHOH, (PyHKIMOHAIBEHO-TPAQUIECKUM METOIOM. 6
Penienune nokaszarenbHbIX HEPABEHCTB
[IpakTnueckoe 3anarue
Tema 10.3 Coneprxanue yueOHOTO MaTepHasa
Cucrempl NOKa3aTeNbHBIX | PelieHrne CUCTEM MOKA3aTeIbHBIX YPaBHEHUI 4
YpaBHEHMI KombOunupoBanHoe 3aHsTre
Tema 10.4 Coneprkanue yueOHOTo MaTepHasa
Pewenne 3a1a4. | PemieHne 1OKa3aTeNbHBIX YPaBHEHUN METOJOM YpaBHUBAaHMs IIOKa3aTeled U
ITokaszarenbHas QyHKIMSA | METOJOM BBEICHUS HOBOI MEpEeMEHHOI. PeleHne mokas3aTenbHbIX HEPaBEHCTB 2
KontponsHas padota
Paznen 11. Jlorapudmel. Jlorapupmudeckasi pyHKIus 24
Tema 11.1 CopepxaHnue y4eOHOTO MaTepuaa
Jlorapudm yncia. | Jlorapudm umncna. JlecATHYHBINA U HATYpaIbHBIN JIOTapH(PMBI, YHCIIO €
Hecstnansrit 1 | KoMOMHMpOBaHHOE 3aHATHE 4
HATYpaJbHBIA JIorapu(MBI,
THCIIO € OK-01, OK-02,
Tema 11.2 Coneprkanue yueOHOT0 MaTepuaa OK-03, OK-04,
CroiictBa  norapudmos. | Coiictsa noraprdmos. Oneparius sorapuGMHUPOBAHUSL. 4 OK-05, OK-07
Oneparus KoMOMHHUPOBAHHOE 3aHSATHE TK 1, IIK 2
JgorapuMUpPOBAHUS
Tema 11.3 Coneprxanue yueOHOT0O MaTepHasa
Jlorapudmuueckas Jlorapudmuueckas pyHKINS U €€ CBOWCTBA 4

¢byHKLUs, ee CBOMCcTBA

KoMOuHupoBaHHOE 3aHITHE

Tema 11.4

Coneprxanue yueOHOT0O MaTepHasa
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Pemenue
Jorapu(pMUIECKIX
YpaBHEHUH U HEPABEHCTB

Ilonsatue J'IOI“apI/I(I)MI/I‘-ICCKOI“O YpaBHCHHA.

Onepauml MOTCHIUPOBAHU.

Tpu

OCHOBHBIX METOAA peIleHHUs Jorapu(pMHUECKUX YypaBHEHHH: (HyHKIMOHAIBHO-

rpaduueckuil, MeToJ MOTEHLHUPOBAHMS, METOJ BBEJCHHS HOBOM IEPEMEHHOM.

Jlorapudmudeckue HepaBEHCTBA

KOM6I/IHI/IpOBaHHOG 3aHATUC

Tema 11.5 CopepxaHnue y4eOHOTO MaTepualia
Cucremsl AJTOpUTM pEIIeHHs CUCTEMBbl ypaBHEHHUH. PaBHOCHIBHOCTH JOTapH(PMHUUECKHX
JorapupMUUECKUX YpaBHEHUI U HEPABEHCTB
ypaBHEHUU KombOunmpoBaHHOE 3aHATHE
Tema 11.6 IIpo¢eccuoHATILHO-OPHEHTHPOBAHHOE coaep:kaHue (conep:xanue
Jlorapudmsl B IpUpoAe M | MPUKJIAAHOTO MOIYJISA)
TEXHUKE [Mpumenenne norapudma. Jlorapudpmuueckas crnupans B mpupone. Ee
MaTeMaTU4eCKUe CBOMCTBA
[IpakTrueckoe 3aHsATHE
Tema 11.7 Coneprxanue yueOHOTo MaTepuana
Pemenue 3afay. | Jlorapupmuueckas  ¢ynkuus.  Pemenme — mpocTedmmx — Jorapu(MUYECKHX
Jlorapugmsl. YPaBHEHHU
Jlorapudmuueckas KontponsHas padota
byHKIISA

Pa3nen 12. MHoxecTBa. DjleMeHThI Teopuu rpagos

Tema 12.1 Coneprkanue yueOHOTo MaTepHasa

MHoxecTBa [Tonstue MuOxecTBa. [TonMHOXKecTBO. Onepaniuu ¢ MHOXKECTBAMHU
KomOunmnpoBanHoe 3aHsTHE

Tema 12.2 IIpo¢eccuoHAILHO-OPHEHTHPOBAHHOE coaep:kaHue (copep:xxanue

OHepaI_[I/II/I C MHO>XXCCTBaMHU

NMPUKJIAJTHOTO MOYJIAA)

Onepanuu ¢ MHOXKeCTBaMU. PerieHue npukiaaHbx 3a1a4

[IpakTrueckoe 3aHsTHE

Tema 12.3

CopepxaHnue yueOHOTO MaTepuaa

40




['pads [onsartue rpada. CBsa3HbIii rpad, nepeBo, HUKI rpad Ha MIOCKOCTH 2
[IpakTryeckas pabora

Tema 12.4 Coneprkanue yueOHOro MaTepuasa

Pemrenue 3afad. | Onepauuu ¢ MHoOXecTBaMH. OmucaHWe peaqbHBIX CUTYalldii € MOMOILBIO

MmnoxectBa, I'padpl u ux | muoxecTB. [IpumeHeHne rpadoB K PEIICHUIO 3a1a4 2
IPUMEHEHHE KonTponbhas pabora
Paznen 13. DiieMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOSITHOCTEH 20
Tema 13.1 CopepxaHue y4eOHOTO MaTepualia
OcHoBHbIE nouATHs | [lepectaHOBKH, pa3MelLIEHUsI, COUETAHUSI. 4
KOMOMHATOPUKHU
KomM6unmnpoBanHoe 3ansTue.
Tema 13.2 Coneprkanue yueOHOTO MaTepuana
CoOpiTHE, BEPOSATHOCTL | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBI
coObiTsA.  ClOKEHHE M | COOBITHH. Y CIIOBHAsI BEPOSITHOCTh. 3aBUCUMBIC U HE3aBHCUMBIE COOBITUS. TeopeMsl
YMHOXEHHUE BEPOATHOCTEN | O BEPOSITHOCTH MIPOU3BEICHHS COOBITHIA. 4
Kom6unupoBanHoe 3aHsTHE OK-01, OK-02,
Tema 13.3 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE coepKkaHue (conep:xxanue OK-03, OK-04,
BeposiTHOCTB B | IPUKJIAJHOTO MOYJIs1) OK-05, OK-07
podeCcCHOHATBHBIX OTHoOcHTeNbHAs YacTOTa COOBITHSA, CBOMCTBO €€ ycTOHuMBOCTH. CTaTHCTHYECKOE IK 3
3a/1ayax omnpezeneHue BepossTHOCTU. O1eHKa BEPOSTHOCTH COOBITHS 2
[IpakTrueckoe 3aHsTHE
Tema 13.4 Coneprkanue yueOHOT0O MaTepHasa
Juckpernas  ciydaiiHas | Bunel ciydaiiHbix BenuuuH. OrnpeneneHue JUCKPETHON ClIy4alHOW BEJIWYMHBI.
BEIMYMHA,  3aKOH €€ | 3aKOH pachpeleNieHus IUCKpeTHOW ciydailHoW BenuuuHbl. Ee uucioBble 2
pacnpenesneHus XapaKTepUCTUKU
KomOunupoBaHHoe 3aHsTHE
Tema 13.5 Coneprxanue yueOHOro MaTepuasia
3ajaun  MaTeMaTH4ecKoW | Bapuanmonnsii  psig.  [lomuron dvactor W rucrorpamma. CTaTHCTHYSCKHE
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CTaTHCTUKH XapaKTePUCTHKU psiJia HAOIIOJaeMbIX TaHHBIX
KomOunnpoBanHoe 3aHsTHE 4
Tema 13.6 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE coepKkaHue (comepxkanue
CocraBinenue TabaUI ¥ | NPUKJIAAHOTO MOAY.JIsI)
JIUarpamMM Ha NMpakTUKe [lepBuuHas o0pabOTKa CTATUCTUYECKUX AaHHBIX. [ paduueckoe UX mpeacTaBiICHHE.
HaxoxneHnue cpeiHUX XapaKTepUCTUK, HAOTI0JaeMbIX JTaHHBIX 2
[IpakTnueckoe 3anarue
Tema 13.7 Coneprxanue yueOHOro MaTepuasia
Pemenune 3a1a4. | OneMeHThl KoMOuHaTOpuku. CoObITHE, BEpPOATHOCTH cOOBbITHA. CroXKeHue Hu
DJIeMEHTBI YMHOXEHHUE BEPOSTHOCTEH 2
KOMOMHATOPUKH, KonTponbhas pabora
CTAaTUCTHKH W  TEOPHH
BEPOATHOCTEMN
Pa3nen 14. YpaBHeHusi U HepaBeHCTBA 20
Tewma 14.1 Coneprkanue yueOHOT0 MaTepuana
PaBHOCHIIBHOCTD PaBHOCUIIBHOCTL ypaBHEHMI M HepaBeHCTB. OmpezeneHus. OCHOBHBIE TEOPEMBI
YPAaBHEHHI M HEPABEHCTB. | pABHOCWJIBHBIX TIEPEX0JlaX B ypaBHEHUSX U HepaBeHCTBaxX. OOmMe MeTOJbI 4
OO1e MeTobl PEICHUsT | PeIlICHHs] YpaBHEHHIA: TIEPEX0/ OT PaBEHCTBA (DYHKIMI K PaBEHCTBY apryMEHTOB
JUIS. MOHOTOHHBIX (DYHKIIMH, METOJ PA3JI0KEHUS HAa MHOXXHTEIIA, METOJ BBEJCHUS OK-01, OK-02,
HOBOW MepeMeHHOM, (QYHKIIMOHATbHO-TparuIecKuii METO OK-03, OK-04,
KoMOunupoBanHoe 3aHsTHE OK-05, OK-06,
Tema 14.2 Cojneprxanue yueOHOTO MaTepraia OK-07
I'pacduueckuit Meron | O0mme MeToAbl PEIIeHUs] HEPAaBEHCTB: MEPEX0]l OT CPaBHEHUS 3HAYCHHH (DYHKITHI
pelieHus YPaBHEHMH, | K CPaBHEGHUIO 3HAYCHWW apryMEHTOB [UISi MOHOTOHHBIX (YHKIMHA, METOJ
HEPaBEHCTB MHTEPBaJIOB, (yHKIMOHAIbHO-Tpaduueckuil meto. ['paduueckuit Mmetoa pemeHus 4

YPAaBHEHUI U HEPABEHCTB

KombOunnpoBanHoe 3aHsITHE
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Tema 14.3 Coneprkanue yueOHOTO MaTepuana

VYpaBHeHus ¥ HepaBeHCTBa | Ompenenenne MoAyis. Packpeite Moxmyns 1o ompeaeneHuro. [Ipocteifmie

C MOAYJIEM YpaBHEHHS U HEPABEHCTBA ¢ MoayieM. [IpuMeHeHne paBHOCUIIBHBIX IIEPEXOO0B B 2
OIIPECIICHHBIX TUIIAX YPABHEHUI U HEPABEHCTB C MOYJIEM
KombOunmpoBaHHOE 3aHATHE

Tema 14.4 Coneprkanue yueOHOTo MaTepuana

VYpaBHeHHs M HEPABEHCTBA | 3HAKOMCTBO C mapameTpom. [IpocTeiiiiie ypaBHeHHS U HEPABEHCTBA C TAPAMETPOM 2

C IapaMeTpaMHu KomOunupoBaHHoe 3aHsTue

Tema 14.5 ITpodeccuoHaNbHO-OPHEHTUPOBAHHOE coepKaHue (conep:xxanue

CocraBieHHEe U pELICHUE | NPHKJIAAHOTO MOAYJIsI)

npodeccHoHaNbHBIX 3a/1a4 | PelieHne TEKCTOBBIX 3a/1a4 MPO(eCCHOHATBHOTO COJICPIKAHUS 6

C TIOMOILBIO YPABHEHUH [IpakTuueckue 3aHATHS

Tema 14.6 Coneprkanue yueOHOT0O MaTepuana

Pemenue 3amay. | OOuire MeToAbl PellleHUs] YpaBHEHUN. Y paBHEHHs] U HEPABEHCTBA C MOAYJIEM U C

VYpaBHEHMsI U HEPABEHCTBA | TTapaMeTpaMHu 2
[IpakTuueckoe 3anarue

IMpome:xyTounasi arrectanus (IK3aMeH) 6

Bceero: ‘ 286
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3. YCJIOBUSI PEAJIM3ALIUU TIPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHUIIAHBI

3.1. lns peanu3auuy NporpaMMsbl JMCHUILIMHBI J0JKHBI ObITH IPeIyCMOTPEHBI CJIeAyIomme
crenuajJbHble MOMeIeH s :

Peanu3zanus nporpaMMbl AUCHUILIMHBI TpeOyeT HATMYHS y4eOHOTO KaOMHETa MaTEMaTHKH.
O6opynoBaHue yueOHOT0 KaOHHETa:

- TOCaJOYHBIE MECTA IO KOJIHYECTBY 00YUArOIIUXCS;

- pabouee MecTo IpernoaBaTes;

- KOMIUIEKT Y4eOHO-HaTJISITHBIX TTOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUI€OMATEPHAJIOB;

- 3aJ1aHUs U1 KOHTPOJIBHBIX padoT;

- mpodecCHOHATbHO OPUEHTUPOBAHHbIE 33JaHNUS;

- MaTepuaJbl SK3aMeHa.

TexHuueckue cpeacTBa 00ydeHuUs:

- IEPCOHATBHBIN KOMIIBIOTEP C JUIIEH3HOHHBIM ITPOrPAMMHBIM 00€CIIEYeHUEM;

- IPOEKTOP C HIKPAHOM.

3.2. UndpopmanmonHoe odbecrnedeHue 00ydeHust

1. Ans peanuzanuu nporpaMMbl On6inoTeyHsiit (oH1 00pa30BaTEIbHON OPraHU3aluu J0KEH
MMETb NeYaTHBIE W/UITH JIEKTPOHHBIE 00pa3oBaTeNbHbIC M HH(POPMAIIMOHHBIE PECYPCHI,
PEKOMEHOBaHHbBIE JIJIsl HCIIOJIB30BAHUS B 00pa30BaTEILHOM MPOLIECCe, HE CTaplIe MATH JIET C
MOMEHTA U3/1aHUs.

OcHoBHbBIE MeYaTHBIE H3JaHUA

1. Maremaruka: yaeOnuk/ bammako M.U.- 2-e m3x., ctep. - M: KHOPYC, 2019. (Cpennee

npodeccruoHaIbHOE 00pa30BaHNUE)

2. Maremartuka: anrebpa u Hadajga MaTeMaTHYECKOTO aHallu3a, TeoMeTpus. Anredpa u Havana
Marematuueckoro ananuza. 10-11 kimacc. Anmumos L. A., Konsirun FO.M., TkaueBa M.B. u npyrue. -

M: IIpocsenienue, 2022.

3. Maremaruka: anrebpa M HauaJa MaTEeMaTHYECKOTO aHalM3a, TIE€OMETPHSL.
I'eomerpus. 10-11 xmacc. Artanacsn JI.C., byry3oB B.®., Kagomues C.b. u npyrume. -

M: IlpocBemienue, 2022.

4. MaremaTuka: anredpa ¥ Hauyajda MaTeMaTHYeCKOro aHanusa, reomerpus. 10-11
KJaccel. AnreOpa W Havana mMaTemaruyeckoro aHanmusa. B 2 4. Yacte 1: YuebHuK mms
ydanxcs o0pa3oBaTeNbHBIX OpraHu3anuii (0a3oBeiii ypoBeHb)/MopakoBud A.l., CemeHOB
I1.B.; YacTs 2. 3agavyHuK )1 y4aIluxcs 00pa3oBaTeIbHBIX OpraHu3anuii (0a30BbIi YPOBEHB)/

Mopakosuu A.I'. u gpyrue; noxa penakuueir Mopakosuya A.I'. - M: Muemo3suna, 2018.

6. Maremaruka: anredpa U Hadalla MAaTEeMaTHYECKOTO aHalu3a, reoMeTpus. Anredpa
M Hayajla MareMatmdeckoro anammza. 10 knacc. Hwumkxonwsckmit C.M., IloramoB M.K.,

PemetnukoB H.H. u apyrue. - M: IIpocsemenue, 2021.

7.  Maremartuka: aireOpa 1 Havyajla MaTEMaTHYECKOTO aHalln3a, reoMeTpusi. Airedpa
M Hayajla MareMathdeckoro anammsa. 11 kmacc. Hwukonwsckmit C.M., IlotamoB M.K.,

Pemernuxos H.H. u npyrue. - M: IIpocsemenue, 2021.

8. Maremaruka: anrebpa W Hayaja MaTEeMaTHYECKOTO aHajiu3a, TIeOMEeTpus.
I'eomerpust.10-11 kiacc. [Toropenos A.B. MaremaTuka: anre6pa u Hayajia MaTeMaTHUYECKOIO

aHasm3a, reomerpus. 'eometpus.10-11 knacc. [loropenos A.B. - M: IIpocsemenue, 2019.
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9. Matematuka: anrebpa M Hayajga MaTeMaTUYeCKOTO aHalu3a, TeOMETPHs.
I'eometpus. 10 kmacc. AnexkcannpoB A.Jl., Bepuep A.JL., Perxuk B.W. - M: Ilpocsemienue,
2021.

10. MaremaTuka: anrebpa W Hadajga MaTeMAaTHMYECKOTO aHajiu3a, Te€OMETpUs.
I'eomerpusa. 11 knacc. Anexcannpos A.Jl., Bepuep A.JIL., Peokuk B.U. - M: IIpocseuienue,
2021.

11. MaremaTuka: anreOpa ¥ Hayajla MaTeMaTHYECKOro aHaiu3a, reomerpus. 10
knacc. Bepuep A.JL., Kapn A.Il. U3narensctBo "[IpocBemenue".

12. Maremaruka: anreOpa W Hadajga MaTeMaTHYECKOTO aHanm3a, reomerpust 11
knacc. Bepuep A.JL., Kapn A.Il. U3narensctBo "[IpocBemienue".

13. MaremaTtnka: anreOpa ¥ Hayajla MaTeMaTHYeCKOro aHaliu3a, TeOMETpHs.
Anrebpa 1 Hayajna MaTeMaTHYECKOro aHanmmsa (B 2 yactsx) (B 2 actsax). 10-11 kmacc. Yacth
1: Mopnkosuu A.I'., CemenoB I1.B.; Yacts 2: MopakoBuu A.l'. u apyrue; noj penakuuen
Mopaxosuua Al'. "MOLl MHEMO3MHA".

14. MartemaTuka: anrebpa M Hadaja MaTEeMAaTUYECKOTO aHallu3a, TIeOMEeTpHs.
Anrebpa u Havaia Matemarudeckoro ananmza. 10 kmacc. Mypasun I'.K., Mypasuna O.B.
WzparensctBo "[IpocBemienue.

15. MaremaTuka: anreOpa W Hadala MaTeMaTUYECKOTO aHallu3a, TeOMEeTpHs.
Anrebpa W Hayayia matematudeckoro aHayimza. 11 xmacc. Mypasun ['.K., Mypasuna O.B.
WznarensctBo "[IpocBemienue.

16. MaremaTtuka: anrebpa ¥ Hayajla MaTeMaTHYeCKOro aHajlu3a, TeoMETpusl.
I'eomerpus. 10 knacc. CmuproB B.A., CmupHoBa .M. "U3narensctBo "lIpocBemenne".

17. MaremaTtuka: anrebpa ¥ Hayaja MaTeMaTH4YeCKOro aHajlu3a, IeoMeTpus.
I'eomerpus. 11 knacc. CmupnoB B.A., CmuproBa .M. N3natensctBo "[IpocBenienue".

18. Maremaruka. ['eometpus. 10 kmacc. Mepsmaxk A.I'., Homuposckmii [I.A.,
ITomonckuit B.b., Axup M.C.; mnox penakuueit Ilogomeckoro B.E. HM3parenscTBO
"IIpocsemienue".

19. Maremartuka. ['eomerpus. 11 kmacc. Mepsmsik A.I'., Homuposckuit [I.A.,
[Mononckuit B.b., Axup M.C.; mox pemakumerr Ilomomsckoro B.E. "W3matenbctBO
"[IpocBemienue".

20. MaremaTtka: anrebpa ¥ Hayajla MaTeMaTHYeCKOro aHalu3a, TeoMETpusl.

Anre0pa u Havyana mateMatudeckoro ananuza. 10 knacc. Bunenkun H.S., UBames-MycatoB
O.C., lIsapudypa C.H. "MOL, MHEMO3HHA".
21. Marematuka: anrebpa ¥ Hadaja MaTeMaTHUECKOTO aHajIn3a, reomeTpus. Anredpa

M Hayaja mateMatuueckoro aanmza. 11 kmacc. Bunenkun H.A., MBames-Mycato O.C.,
[IBapuodypa C.1. "MOLL MHEMO3MHA

2. DJIeKTPOHHbIE U3IaAHMS

1. Beepoccuiickue unrepuer-oiaumnuanbl. - URL: https://online-olympiad.ru / (nata
obpamenust: 12.07.2022). - TekcT: 2ME€KTPOHHBIMA.

2. Enunas komtexius nudpoBbIx 00pa3oBaTesbHBIX pecypcos. - URL:
http://school-collection.edu.ru (mata oopamenus: 08.07.2022). - TekcT: 2IEKTPOHHBIH.

3. Wudopmarmonnas cuctema « EmuHoe 0KHO JocTyna K 00pa3oBaTeIbHbIM
pecypcam». - URL: http://window.edu.ru/ (mata o6parenus: 02.07.2022). - TekcT:
3JIEKTPOHHBIMN.
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4. Hayunast snekrponnas 6udmuoreka (HIB). - URL: http://www.elibrary.ru
(mara oopamenus: 12.07.2022). - TeKkcT: 37IeKTPOHHBIH.

5. OTkpeIThIH KOJUIe K. MaTtemaruka. - URL: https://mathematics.ru / (mara
obpamenus: 08.06.2022). - TekcT: 3MEeKTPOHHBIHA.

6. [ToBropum matematuky. - URL: http://www.mathteachers.narod.ru / (gara
obpamenust: 12.07.2022). - TekcT: 37eKTPOHHBIHA.

7. CripaBOYHUK M0 MaTeMaTUKE ISl IKOJIBHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (zara o6pamenus: 12.07.2022). - Tekcr:
AJIEKTPOHHBIMN.

8. Cpennsis MaTemaTuieckas uHTepHeT mkodia. - URL: http://www.bymath.net/
(mara obpamenus: 12.07.2022). - TekcT: 2MeKTPpOHHBIH.

9. ®denepanbHbIi opTan «Poccuiickoe oOpazoBaHue. -

URL: http://www.edu.ru/ (mata obpamienus: 02.07.2022). - TekcT: 3MeKTPOHHbIH.
depepanbHblii IEHTP HHGOPMAIIMOHHO-00pa3oBaTelibHBIX pecypcoB. - URL: http://fcior.edu.ru /

(mata obpamenus: 01.07.2022). - TekcT: 37eKTPOHHBIN
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJBLHON JUCHUTIJIAHBI

KonTpoJib 1 oneHka pe3ynbTaToB OCBOEHHS 00111€00pa30BaTeIbHON JUCIUITITNHBI
PacKphIBAIOTCS Yepe3 NUCHUIUIMHAPHBIE PE3YJIbTaThl, HAlpaBICHHbIE HA (POPMHUPOBAHHUE OOIINX
1 poecCHOHaTBHBIX KOMIIETEHIIMN TI0 pa3/ieiaM U TeMaM COJIepKaHMsl y4eOHOro MaTepuania.

Oo6mas/npodeccuonanbHast
KOMIeTEeH U

Pa3nen/Tema

THn oueHoOYHbIX
MepOonpUATHS

OK 01. Beibupats criocoOb1
pelIeHus 3a1a4
poheCcCHOHATLHOM
ACATCIIBHOCTH NPUMCHUTCIIBHO
K Pa3JInNYHBIM KOHTCKCTaM

P 1, Tema 1.1, 1.2, 1.3 TI-o/ct, 1.4,
1.5,1.6

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, 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 [1-0/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/¢,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 9.1,9.2,9.3,9.49.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Tems 11.1, 11.2, 11.3 TT-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, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

TectupoBanue
YcTHbIN O1poc

MaremaTtnueckuit
TUKTAHT

NunuBunyaneHas
CaMOCTOSITeJIbHAS
pabota

IIpencraBnenue
pe3yNbTaToOB
MPaKTUYECKUX padboT

3amyTa TBOPUECKUX
pabot

3amura
WHIMBHUTYaTbHBIX
MIPOCKTOB

KonTponbhas pabora

Brinmonnenne
3K3aMEHALIMOHHBIX
3aJaHul

OK 02. Mcnoap30BaTh
COBpPEMEHHBIC CPEICTBA MTOUCKA,
aHaJu3a U UHTEPIpeTaIluN
nHpopManuu, u
MH()OPMAIMOHHBIE TEXHOJIOTHU

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

P2, Temrr 2.1,2.2,2.3,2.4,2.5I1I-
o/c, 2.6

TectupoBanue
YcTHBI o1poc

MaremaTtuuyeckuit

! MpogpeccuoransHoe-opueHmuposarHHoe codepxcarue

48




JJIs1 BBIIIOJIHCHHUSA 3a1a4
npodeccruoHaIbHOM
JeSITETbHOCTH

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

P4, Temp1 4.1,4.2,4.3,4.4,4.5,
4.6,4.7I1-o0/c, 4.8, 4.9, 4.10, 4.11

P5, Temsr 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,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

JTUKTAHT

NunuBuayansHas
CaMOCTOSITSIIbHAS
pabota

IIpencraBnenue
pE3YNIBTAaTOB
MPAaKTUYECKUX paboT

3amuTa TBOPUYECKHUX
pabot

3arura
WH/IUBUYaTbHBIX
IIPOEKTOB

Konrpomnsnas padora

Brinonnenue
3K3aMEHAIMOHHBIX
3aJIaHUN

OK 03. ITnanupoBats u
peann30BBIBATH COOCTBEHHOE
po¢eCCHOHATFHOE U TMYHOCTHOE
pas3BHTHE,
NPEANPUHUMATEIBCKYIO
JeSITebHOCTD B
npodeccuoHabHOI chepe,
UCII0JIb30BaTh 3HAHUS 110
(uHAHCOBOW TPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYyalusxX

P1,Temal.1,1.2, 1.3 IT-o/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, Tempr4.1,4.2,43,4.4,4.5,
4.6,4.7I1-o0/c, 4.8, 4.9,4.10, 4.11

P5, Tempr 5.1,5.2

P 6, Temr1 6.1, 6.2, 6.3,6.4, 6.5,
6.6, 6.7 I1-0/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, Temn1 8.1, 8.2, 8.3, 8.4, 8.5,

TectupoBanue
VYcTHbI onpoc

MaremMaTnuyeckuit
JTUKTAHT

NunuBuayansHas
caMOCTOSATENbHAS
pabota

[IpencraBnenue
pe3yIbTaTOB
MIPAKTHYECKUX paboT

3anuTa TBOPYECKUX
pabot

3amura
I/IHI[I/IBI/IJIyaJ'II)HI)IX
MIPOEKTOB

KonTponbhas pabora
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8.6
P9, Tems 9.1,9.2,9.3,9.49.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

P12, Temsr 12.1,12.2,12.3,12.4

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

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

Brinoinenue
3K3aMEHAIIMOHHBIX
3aJIaHUN

OK 04. DpdexTuBHO
B3aMMOJICHCTBOBATh U PabOTaTh B
KOJIJIEKTUBE U KOMaHJIe

P 1, Tema 1.1, 1.2, 1.3 TI-o/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, Temnr4.1,4.2,4.3,4.4,4.5,
4.6,4.711-0/c, 4.8,4.9,4.10,4.11

P 5, Temer 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 IT-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 I1I-o/c,
7.11,7.12,7.13,7.14, 7.15, 7.16,
7.17

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

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

P11, Temsr 11.1, 11.2, 11.3 TT-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, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

TectupoBanue
YcTHbI onpoc

MaremaTnuyeckuit
TUKTAHT

NunuBunyansHas
CaMOCTOSITEIbHAS
pabota

[Ipencrasnenue
pe3yJIbTaToOB
MIPaKTHYECKUX paboT

3amyTa TBOPUECKUX
pabot

3amura
WHIUBUTy ATbHBIX
MIPOEKTOB

Kontponbnas padora

Brimonaenune
JK3aMEHAIIMOHHBIX
3aJaHul

OK 05. Ocy1ecTBiATh yCTHYIO U

P1,Temal.1,1.2, 1.3 IT-o/c, 1.4,

TectupoBanue
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IIACbMEHHYI0 KOMMYHUKALIMIO Ha
TrOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢ yueTom
0COOEHHOCTEH COLMATBHOTO U
KyJIbTYPHOI'O KOHTEKCTa

15,16

P2, Temsr 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, Temrpr4.1,4.2,4.3,4.4,4.5,
4.6,4.711-o0/c, 4.8, 4.9,4.10, 4.11

P5, Tempr 5.1,5.2

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

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

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

P4, Temn14.1,4.2,4.3,4.4,4.5,
4.6,4.7I1-0/c, 4.8, 4.9, 4.10, 4.11

P5, Temsr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 IT-o/c,
6.11

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

P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temrr 9.1,9.2,9.3,9.49.5
P 10, Temsr 10.1, 10.2, 10.3,10.4

P11, Tems 11.1, 11.2, 11.3 TT-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 T1-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 I1-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

YcTHBIN o1poc

MaremaTtuuyeckuii
UAKTAHT

NunuBuayansHas
CaMOCTOSITSIIbHAS
pabota

IIpencraBnenue
pE3yNIbTAaTOB
MPAaKTUYECKUX paboT

3amuTa TBOPUYECKHUX
pabot

3arura
WHIUBUYaTbHBIX
MIPOEKTOB

Konrponsnas pabora

Brinonnenue
3K3aMEHAIIMOHHBIX
3aJIaHUN
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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
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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
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