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1. ACIIOPT PABOYEM INPOT'PAMMBI YYEBHOTI'O ITPEJIMETA
MATEMATHKA
1.1. Ob6saacTh NPpUMeEHEHHUS TPOTPAMMBI
Pabouas mporpamma yueOHOro mpeaMera SBJISETCS COCTAaBHOM YacThbl0 MPOrpaMMHO-
METOJUYECKOTO0  COMPOBOXKIEHHS  oOpaszoBarenbHo  mporpammbel  (OIl)  cpenmnero
npodeccuonansHoro oopazosanus (CI1O) mporpaMMbl MOATOTOBKH CIEIIUAIMCTOB CPEHETO 3BEHA

no cnenuanbHocTh 12.02.01 «ABuaIoHHbIE TPUOOPHI U KOMILIEKCHD».

1.2. MecTo y4eOHOro npeaMera B CTpPyYKType IPpOrpaMMbl NOATOTOBKH CIENHAJINCTOB
Cpe/iHero 3BeHa
YueOuslii npeameT «MareMaTukay SBIsSeTCS y4eOHbIM IPeIMETOM 00111€00pa30BaTeIbHOIO

1uKJa (yriayOlIeHHbIH YPOBEHb).

1.3. llesin 1 3aga4uM y4eOHOr0 nMpeaMeTa, Tpe0OBaHUs K Pe3yJIbTATAM OCBOCHHS Y4eOHOr0
npeamera
1.3.1 Llean yuyeOHOrO npeamera

Cogepxanue mnporpaMmbl mpeamera «MaTemaTHKa» HaIMPaBICHO HAa JIOCTHXKEHUE
CIIEYIOIIUX IIeNIeH:

— (opMuUpOBaHHE IEHTPAIbHBIX MAaTEMAaTUYECKUX TMOHSATHUH (YMCIO, BEIUYMHA,
reoMerpuueckas (Qurypa, MnepeMeHHas, BEpPOSTHOCTh, (GYHKIUS, NPOU3BOAHAS, WHTErpan),
o0ecrevynBaroUX MPEeMCTBEHHOCTh M TEPCIEeKTUBHOCTh MAaTeMaTH4YeCKOro 00pa3oBaHUs
00yJaromuxcs;

— TOJBEJICHHE 00YJarOIIUXCS Ha IOCTYITHOM JIJISl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MAaTCMAaTUKHU W OKPYXAMIEro MHpa, MOHMMAaHHUIO MAaTEMAaTUKW KaK YacCTu O6HIGi/JI KYJIBbTYPBbI
YeII0BEUeCTBA;

— pa3BUTHE HUHTEJUIEKTyaJIbHBIX M  TBOPYECKHX CIIOCOOHOCTEH  oOydarommxcs,
MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATENbCKUX YMEHUM, KpUTUIHOCTH MBIIIIICHUS, HHTepeca
K U3YYEHHUIO MaTEMaTHKU;

— ¢dopmupoBaHue  (YHKIIMOHATBHOW  MaTeMAaTHMYeCKOH  TpaMOTHOCTH:  yMEHHUSA
pacro3HaBaTh MaTeMaTUYECKHE ACTEKThl B PEAbHBIX KU3HEHHBIX CUTYAIlUAX U MPU U3YYCHUU
JIpYTUX Y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTENH M 3aKOHOMEPHOCTEH, (GOopMyIupOBaTh
HNX Ha A3BIKEC MATCMATHUKH W CO3JaBaTb MATCMAaTHYCCKHUC MOACIH, NPUMCHATH OCBOEHHBIN
MaTeMaTHYECKUN amnmapart JiIsl pElIeHUs TPaKTUKO-OpUEeHTUPOBAHHBIX 3a7a4, HHTEPIPETUPOBATh

" OLICHUBATLH IMOJIYYCHHBIC PC3YJIbTATHI.



1.3.2 [lnanupyemMpble pe3yabTaThl 0CBOEHHs YUeOHOTro npeamera B cooTBeTcTBHU ¢ DI'OC

CIIO u Ha ocaoBe ®PI'OC COO

O01mme kKoMIeTeHINH

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

Oo0mue

I[ncumumﬂapnme

OK 01 Bei6upars
CIIOCOOBI PelICHHUS
3anay
npoQecCuOHATHLHON
eI TeIIbHOCTH
[PUMEHUTEITHHO

K pa3IMdHbIM
KOHTEKCTaM

- TOTOBHOCTD K TPYIY,
OCO3HAHUE LIEHHOCTU
MacTepcTBa, Tpy10Jio0ue;

- TOTOBHOCTb K aKTUBHOM
esITeIbHOCTH
TEXHOJIOTMYECKOU U
COLIMAJIbHOM HAIIPABJIEHHOCTH,
CIIOCOOHOCTh UHULIMMPOBATD,
[IAaHUPOBATH U
CaMOCTOSITENILHO BBITIOJIHSTh
TaKyI0 JAesITeNbHOCTD;

- HHTEpEeC K pa3IM4HbIM
chepam npodeccrnoHaTbHON
esITeIbHOCTH,

OBnajieHne YHUBEPCAIbHBIMU
y4eOHBIMH [TO3HABATEIHHBIMH
IMEeCTBUSIMU

) 6a30BBIC TOTUUECKHUE
IMelCTBUA:

- CAaMOCTOSITEIHHO
(bopMynupoBaTh U
AKTyaJIn3UpOBaTh NPOOIEMY,
[paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBIINBATh
CYLIECTBEHHBIN MPU3HAK WU
OCHOBAHMUS JJIsl CDaBHEHMUS,
Kiaccu(uKalum 1
0000IIECHHS;

- OTIPE/ICIISATH LN
esITeTbHOCTH, 33/1aBaTh
MmapaMeTphl ¥ KPUTEPUN MX
ITOCTIKEHUST;

- BBISIBJIATH 3aKOHOMEPHOCTH U
MPOTHBOPEYUS B
[paccMaTpUBAEMBbIX SBJICHUSAX;
- BHOCUTh KOPPEKTHBHI B
esITeTbHOCTD, OIICHUBATh
COOTBETCTBHUE PE3YIHTATOB

-BJIQJICTh METO/IaMU JI0KA3aTeIbCTB,
QIITOPUTMAMH PEIICHUS 3a/1a4; YMEHUE
(hopMyYITHPOBATH OIIPEICIICHUS,
AKCUOMBI U TEOPEMBI, IPUMEHSITD UX,
MPOBOJIUTH JTOKAa3aTeIbHbIC
paccyKAeHHUs B XO/I€ PEIICHUS 3a/1a4;

- YMETb ONEPUPOBATH MOHATHIMU:
CTCTICHb YUCJIA, JIOTapu(M YHCIIa;
YMEHHUE BBITIOJIHSITH BHIUMCIICHUE
BHAYCHUU W ITPeoOpa3oBaHus
BBIPKECHHUI CO CTCTICHSIMU U
morapudMamu, mpeodpa3oBaHUs
TPOOHO-PAlIMOHATILHBIX BBIPAKECHHIM;

- YMETh ONEPUPOBATH MOHATHIMU:
palMOHATIBHBIE, HPPAIIHOHATIEHBIE,
MOKa3aTeIbHbIE, CTETICHHBIE,
lTorapupmMIIEcKue,
TPUTOHOMETPUYECKHE YPAaBHCHUS U
HEPAaBEHCTBA, MX CHCTEMBI;

- YMETh OIEPUPOBATH MOHATHIMU:
(yHKLMS, HeTIpepbIBHAs (GYHKLNA,
MPOU3BOIHAS, TIEPBOOOpa3Has,
OTIpeNIeICHHBI UHTETPAIT;, YMETh
HAXO/UTH TIPOU3BOIHBIE AIIEMEHTAPHBIX
(YHKIIHH, HCTIONIB3YSI CITPABOYHEIE
MaTepuaibl; UCCIEe0BATh B
MPOCTEHINX clydasx GyHKIMH Ha
MOHOTOHHOCTb, HAXO/IUTh HANOOJIbIIINE
Y HAUMEHbIINE 3HAYCHHS ()YHKIII;
CTPOUTH TPAPUKH MHOTOUICHOB C
MCTIOIH30BAHUEM alllapaTa
MaTeMaTHIECKOTO aHAIIN3a; TPUMEHSTh
MTPOM3BOIHYIO TIPH PEIICHUH 3371249 Ha
TBUKCHHE; PEIIAaTh MPAKTHKO-
OpUEHTUPOBAHHBIC 33/1a4H Ha
HauOOJBIINE U HAUMEHBIIINE 3HAYCHUS,
Ha HaXO0X/IEHUE MyTH, CKOPOCTH U
YCKOPEHUS;

- YMETh OIEPUPOBATH TOHATHIMU:
pannoHanbHas QYHKIHSA, TIOKa3aTelbHas




[1€J15IM, OLICHUBATh PUCKHU
[MOCJIC/ICTBUM 1€ATEIbHOCTH;

- pa3BUBATb KPEaTUBHOE
MBIILICHUE TIPU PEIICHUN
PKU3HEHHBIX ITpOo0sieM

0) 6azoBBIC
MCCIIEI0BATENbCKUE IEUCTBUS:
- BJIaJICTh HaBBIKAaMU y4eOHO-
MCCIIEIOBATEIILCKON U
[IPOEKTHOM JESITEIbHOCTH,
HaBBIKAMH Pa3peIICHUS
po0Jem;

- BBISIBJISITH IPUYUHHO-
CJI€/ICTBEHHBIE CBSI3H U
AKTYaJIM3UpOBaTh 3a/1auy,
BBIJIBUTaTh TUIIOTE3Y €€
[pEIICHUS, HAXOUTh
APTYMEHTBI JJIs1
IMOKa3aTeIbCTBA CBOMX
[YTBEpPKJICHHH, 3a/1aBaTh
[apamMeTpbl U KpUTEPUHU
[pELICHUS;

- AaHAJIM3UPOBATH MOJTYyYEHHBIE
B X0JI€ PELICHUS 3a1a4i
[PE3ybTaThl, KPUTUYECKH
OIICHUBATH UX JJOCTOBEPHOCTb,
[POTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIIOBHSIX;

-- YMETh IEPEHOCUTH 3HAHUS B
[MO3HABATEJIbHYIO U
MPaKTUYECKYIO 00JacTu
PKU3HEACSTENbHOCTH;

- YMETb UHTETPUPOBATH
BHAHUS U3 PA3HBIX
[peIMETHBIX 001acTel;

- BBIJIBUTATh HOBBIE UJICH,
MpeyiaraTh OpUruHaIbHBIC
[MOAXO/bI U PEIICHHUS;

1 CTIOCOOHOCTH UX
MCIIOJIb30BAHUS B
[MO3HABATEIILHON U
COLIMAIbHON MTPAKTHKE

(byHKUIMA, cTeneHHast QyHKIHS,
morapugmuyueckas QyHKIus,
TPUTOHOMETPUYECKHE (DYHKIIUH,
oOpaTHbIe PYHKIIMH;, YMEHUE CTPOUTH
rpauKu U3y4eHHBIX (QYHKIINH,
MICII0JIb30BaTh IpaUKU IpU U3yYEHUH
[IPOLIECCOB U 3aBUCUMOCTEH, IpU
pEeLICHUHU 3aj]ay U3 IPYTUX Y4EeOHbIX
[PEIMETOB U 3a]1a4 U3 PEaTbHOM KU3HHU;
BBIpAXaTh GOPMYIIaMHU 3aBUCHMOCTH
MEXTy BETMYMHAMU;

- YMETh pelIaTh TEKCTOBBIC 331a4UH
Pa3HbIX TUIOB (B TOM YHCIIE HA
[IPOLICHTBI, J0JIM U YacTH, Ha ABHIKEHHE,
paboTy, CTOUMOCTh TOBApOB U YCIYT,
HaJIOTH, 3a]1a4l U3 00JIACTH YIpaBJICHUS
ITMYHBIMU M CEMEHHBIMU (DUHAHCAMM );
COCTABJISATH BBIPAKEHHUS, yPAaBHEHHS,
HEPAaBEHCTBA M MX CHCTEMBI 110 YCIIOBUIO
3aJauu, UCCIIE0BATh MOIYYEHHOE
peleHne U OLeHUBATh
[PaB/0110I00HOCTh PE3YJIbTATOB;

- YMETb OIEPUPOBAThH MOHATHIMHU:
cpeaHee apupMeTUYecKoe, MeMaHa,
HanOoJIbIIIee M HAUMEHbLIIee 3HaUCHNU,
pa3Max, TUCTIEPCHs, CTAaHIApTHOE
OTKJIOHEHHUE YHCIIOBOTO HA0OPa; YMETh
M3BIIEKATh, UHTEPIPETHPOBATH
MHGOPMAIIHIO, IPECTABICHHYIO B
TabauIax, Ha JuarpaMMax, rpapukax,
OTpa’karollyro CBOMCTBA peabHbIX
[POILIECCOB U SIBICHUH; MPEICTABIATh
MH(GOPMALIUIO C TTOMOUIBIO TaOIUI] U
rarpaMM; CCiIeI0BaTh
CTaTUCTHUYECKHUE JJAaHHBIE, B TOM YHUCIIE C
MpUMEHEHHEM TpapUUECKUX METOIO0B U
DIIEKTPOHHBIX CPEJICTB;

- YMETb ONEPUPOBATH MOHATHIMHU:
CIIy4alHBIH OIBIT U CIIy4aliHOE
COOBITHE, BEPOSTHOCTH CIYYaliHOTO
COOBITHS; YMETh BBIUUCIISATH
BEPOSITHOCTH C UCTIOB30BaHHEM
rpadMIecKuX METOJIOB; TPHUMEHSTh
(hOPMYJTBI CITOKEHHS U YMHOKEHHSI
BEPOSTHOCTEH, KOMOMHATOPHBIE (PAKTHI




1 OPMYIIBI IPH PEILICHUH 3a]1a4;
OLIEHUBATh BEPOSTHOCTH PEabHBIX
COOBITHI1; 3HAKOMCTBO CO CITyYaiHBIMH
BETMYMHAMU; YMEHHUE TPUBOIAUTH
[IpYMEpBbI IPOSBICHUS 3aKOHA OOJIbIINX
qKcen B IPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSX;

- YMETb ONEPUPOBAThH MOHATHIMHU:
TOYKa, MpsiMasi, INIOCKOCTb,
MPOCTPAHCTBO, IBYTPAHHBINA yTroJ,
CKPELIMBAIOIIUECS MPSIMBIE,
[apaieIbHOCTh U
[EepHIEHANKYIAPHOCTD MPSIMBIX U
[UIOCKOCTEH, yroa Mexay NpsiMbIMHU,
YTOJI MEXKAY NPSAMON U IIIOCKOCTHIO,
YTOJI MEXKAY IIIOCKOCTSIMU, PACCTOSTHHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHHE
MEKIy IPSIMBIMU, PACCTOSTHHE MEXKTY
[UIOCKOCTSIMH; YMEHHE UCIIOJIb30BaTh
[PY PELICHUH 33/1a4 U3Y4YEeHHBIC (aKThI
1 TEOpEMBI TNIAHUMETPUN; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB
OKpY’KaloIIero MUpa;

- YMETb OIEPUPOBATH MOHATHIMHU:
MHOTOI'paHHMK, CEUEHUE
MHOTOTpaHHUKA, KyO, mapaieienumne],
Mpu3Ma, nupamuaa, Gpurypa u
MMOBEPXHOCTDH BPAIICHHS, IIFITUH]ID,
KOHYC, I1ap, cepa, ceueHus Gurypsl
BpALIEHUs, TNIOCKOCTh, KacaroIascs
cdepsl, HUINHAPA, KOHYCa, IUIOIAb
[TOBEPXHOCTHU MUPAMHU/IbI, IPU3MBI,
KOHYCa, IMINHApPA, IUI0Iab chepsl,
00BeM KyOa, MPSIMOYTOJIbHOTO
MapajiesenuIes1a, MMpaMuIbl, IPHU3MBI,
[VUTNH]IPA, KOHYCa, I1apa; YMEHUE
1300pakaTh MHOTOTPAHHUKH U
[MOBEPXHOCTHU BPALICHHUS, X CEUYCHHS OT
PYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE paclo3HaBaTh CHMMETPHIO B
[POCTPAHCTBE; YMETh PacIO3HABATh
MPaBUIHLHBIE MHOTOTPAHHUKH;

- YMETh OIEPUPOBATH TIOHSATHSIMH:
ITBI)KEHUE B ITPOCTPAHCTBE, TIOA00OHbIE




(uryphl B IpOCTPAHCTBE; UCTIOIB30BATh
OTHOLLIEHHUE IIJIOMAAeH TOBEPXHOCTEN U
00BEMOB MOAOOHBIX (GUTYpP TPU
PELICHUH 3a/a4;

- YMETb BBIYUCIIATH FEOMETPUUECKUE
BEJIMYMHBI (IJIMHA, YroJjl, IUI0IIA/b,
00BbeM, TIJIOIIAh TTOBEPXHOCTH),
MCIIONIBb3YS U3yUEeHHbIE (POPMYJIBI U
METOBL;

- YMETb OIIEPUPOBATH ITIOHATUIMMU:
[IPSIMOYTOJIbHASI CUCTEMA KOOPAMHAT,
KOOpJAUHATBI TOUKHU, BEKTOP,
KOOpPAMHATHI BEKTOPA, CKAJIIPHOE
[IPOU3BENICHUE, YTOJI MEXKAY BEKTOPAMHU,
CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOPA HA YHUCJIO; HAXOJUTh C
[IOMOIIbIO U3YUEHHBIX (POPMYJI
KOOpPJMHATHI CEPEINHBI OTPE3Ka,
[PACCTOSIHUE MEXAY ABYMS TOUKaMU;

- YMETb BBIOUPATH MOAXOISAIIHHI
M3Y4EHHBIN METOJ JUIs PELLICHUS 3aauH,
pacrio3HaBaTh MaTeMaTHUECKUe (PaKThI U
MaTEeMaTUYECKUE MOJIEH B IIPUPOIHBIX
1 OOILIECTBEHHBIX SIBICHUSX, B
MICKYCCTBE€; YMETb IIPUBOJUTH IPUMEPHI
MaTEMaTHYECKUX OTKPBITHM POCCUICKON
1 MEPOBOM MaTeMaTU4E€CKON HayKH.

- YMETb OIIEPUPOBATH ITOHATHUSIMMU:
OIpEIETICHUE, AKCUOMA, TEOPEMA,
CJIEICTBHE, CBOUCTBO, ITPU3HAK,
NI0Ka3aTeNIbCTBO, PABHOCUIIBHBIE
(bopMyIMPOBKH; YMETh (hOPMYIHPOBATH
00paTHOE U MIPOTUBOIIOJIOKHOE
YTBEpXkKACHUE, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI, UCIIOJIB30BATh METO]T
MaTeMaTH4eCKON MHAYKIUHU; TPOBOJAUTH
ITOKa3aTeNIbHbIE PACCYXKICHUS IIPU
pEILIEHUH 3aj]a4, OLIEHNBATh
JIOTMYECKYIO TPaBUIIBHOCTh
[pacCyKJICHUH;

- YMETb OIIEPUPOBATH MOHATUAMHU:
MHOECTBO, [IOJIMHOKECTBO, OIlEpaLluu
HaJl MHO>KECTBAMU; YMETh HCII0JIb30BaTh
TEOPETHUKO-MHOKECTBEHHBIN aIlrapar
UUTS1 OTIMCAHMS PEATIBHBIX IPOLIECCOB U




SIBJICHUY TPU PELICHUM 3a/1a4, B TOM
YHCIIe U3 JPYTUX y4eOHBIX MPEAMETOB;
- YMETh ONEPUPOBATH MOHATHIMU: Tpad,
CBSI3HBIN Tpad, 1epeBo, UK, Tpad Ha
[UIOCKOCTH; YMETb 33aJaBaTh U
OIUCBIBATh Tpadbl pa3IMUHBIMU
crioco0amu; UCIOIb30BATh Ipadbl NpU
peLeHUH 3ajay;

- YMETh CBOOOTHO OIIEPUPOBATH
MOHATUSIMH: COYETaHUE, IEPECTAHOBKA,
YKMCIIO COYETaHUM, YNCIIO IEPECTAHOBOK;
orHOM HpI0TOHA; yMEHUE IPUMEHSATh
KOMOMHATOpPHBIE (DAKThl U PACCYKICHUS
I peLIeHus 3ajay;

-YMETb ONEPUPOBATH NOHATHAMMU:
HaTypajibHOE YUCIIO, 1IEJI0e YHCIIO,
OCTaTOK IO MOJYJIIO, PallMOHATIbHOE
YKCII0, HPPALMOHAIBHOE YHCIIO,
MHO>KECTBA HATYPAJIbHBIX, LIEJIBIX,
pallOHAIbHBIX, JEHCTBUTEIbHBIX
YKCeN; YMETh UCIOJIb30BaTh PU3HAKU
ITeJIMMOCTH, HAUMEHBIIHI OOIINHA
NeTuTeNh U HauMeHblIee o01ee
KpaTHOe, alropuT™ EBkinza npu
peLIeHUH 3aj1a4; 3HAKOMCTBO C
pa3IMYHBIMU TO3ULIUOHHBIMU
CUCTEMaMU CUHCIICHUS;

- YMETbh CBOOOJIHO ONIEPUPOBATH
MOHSATHUSIMH: CTEIIEHB C LIETIbIM
[OKa3aTelleM, KOPEeHb HaTypalbHON
CTETIEHH, CTETNIEHb C PAllMOHAIBHBIM
[I0KAa3aTeJIeM, CTETIEHD C
NeiCTBUTENIbHBIM (BELLIECTBEHHBIM)
MoKasaresem, jJorapudm yucia, CHHYC,
KOCHHYC U TAHT€HC MPOU3BOJILHOTO

BV (I ER

- YMETh OIEPUPOBATH MOHATUAMHU:
TOKJECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMA YpaBHEHUN U
HEPAaBEHCTB, PAaBHOCUIBHOCTh
YpaBHEHUI, HEPABEHCTB U CUCTEM,
palroHaIbHbIE, UPPALIMOHAIIbHBIE,
MoKazaTeabHbIE, CTETIEHHBIE,
norapudmuyeckue,




TPUTOHOMETPUYECKHE YPaBHEHHUS,
HEpaBEHCTBA U CHCTEMbI; YMETh PeIIaTh
YPaBHEHHSI, HEPABEHCTBA U CHCTEMBI C
[MOMOIIIBIO PA3JIMYHBIX IPUEMOB; PelIaTh
YPaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C
[apaMeTpoM; IPUMEHSTh YPaBHEHMUS,
HEpaBEHCTBA, X CUCTEMBI JJIs1 pEIIeHUs
MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 u3
Pa3IMYHBIX 00JIACTe HAYKU U pealbHOU
PKI3HH,

-yMeTb CBOOOIHO OTIEPHPOBATH
MOHATUSAMU: TPadUK QYHKIHH,
oOpaTHast QyHKIIHS, KOMIIO3UIIUS
(byHKIUH, TUHETHAS QYHKIHS,
KBaJpaTH4Has QYHKIUS, CTEIIEHHAs
(byHKLIHS C LIEeIBIM [T0Ka3aTeleM,
TPUTOHOMETPHUYECKHE (DYHKIHH,
0OpaTHBIC TPUTOHOMETPUIECKHE
(yHKIIMH, TTOKa3aTeNbHas U
norapudmuueckas GyHKIUU; YMETh
CTPOUTH TpapuKH (QyHKIHHA, BBITOIHATH
npeoOpazoBanus rpadukoB pyHKINH;
-YMETb UCIOJIb30BaTh I'papuKu
(byHKUMH 17151 U3y4EeHUs IPOLIECCOB U
3aBUCUMOCTEH MpH peleHUH 3a1a4 U3
NMPYTUX y4eOHBIX TPEAMETOB U U3
[pEaIbHON JKU3HU; BBIPAXKATh
(bopmynaMu 3aBUCUMOCTH MEXKTY
BEITMYMHAMU,

- YMETb CBOOOTHO OIIEPUPOBATH
MOHSATUSAMM: YETHOCTb (DYHKIIUH,
[EepUOIUYHOCTb (DYHKIINH,
OTPaHUYEHHOCTh (PYHKIIUH,
MOHOTOHHOCTH (DYHKITHH, SKCTPEMYM
(yHKIIMM, HauOoJIbIIIEe U HAUMEHbIIIEE
BHa4YeHUsT (YHKIIUU HA IPOMEKYTKE;
YMETB TIPOBOJIUTH UCCIIEOBAHHE
(YyHKIIMH; yMETh MCIIOJIB30BaTh
cBOMCTBA U TpadUKu GYHKLIUH JUIS
peleHNs ypaBHEHU, HEPaBEeHCTB U
Bajay c mapaMeTpamMu; u300paxkaTh Ha
KOOPJAMHATHOH IJIOCKOCTA MHOXKECTBA
[pEIIEHUI YpaBHEHUI, HEPABEHCTB U MX
CHCTEM;
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- YMETh CBOOOTHO OIIEPUPOBATH
MOHSATHSIMU: TIOCJIEIOBATEILHOCTD,
apupMeTHIecKas porpeccus,
reoMEeTpHYECKasi IPOTPeccHs,
OCCKOHEYHO yOBIBArOIIIAs
reOMETPHYECKAs IIPOTPECCHsl; YMETh
3aaBaTh MOCIIEIOBATEIIBHOCTH, B TOM
YHCIIC C TIOMOIIBIO PEKYPPEHTHBIX
(hopmyu;

- YMETh OIEPUPOBATH MOHSATHUSIMHU:
HEMPEPHIBHOCTH (DYHKITUH, ACUMIITOTHI
rpaduka GyHKIUH, IEpBas U BTOpas
pon3BOIHAS (PYHKITUH,
FCOMETPUYCCKUIN M (PU3HMUYCCKHIA CMBICIT
[POM3BOIHOM, IIEPBOOOpa3Has,
OIIpEICIICHHBI MHTErPaAJT; YMETh
HAXOWTh aCHMIITOTHI rpaduka
(hYHKIIUU; yMETh BBIYUCIIATH
[IPOM3BOIHBIE CYMMBI, IIPOU3BEICHHS,
HaCTHOTO Y KOMITO3HIINH (DYHKITUH,
HAXOJIUTh YPaBHEHHE KacaTeIIbHOU K
rpaduky GyHKIUU;

YMETh MCII0JIb30BaTh MPOU3BOIHYIO JUISI
yccieoBaHus OYHKIMM, 171

HAX 0XKJICHUSI HAMJTYYIIIETO PEIICHUS B
MPUKJIAIHBIX, B TOM YHCIIE COIIMAIHHO-
HPKOHOMHYECKUX U (PU3UUECKUX 3aj1adax,
IUIsT OTIpENIeNIeHUs] CKOPOCTH U
YCKOPEHUST; HAXOIUTh IIJIOMIA N 1
00BEMBI (PUTYpP C TIOMOIIBIO UHTETrpana;
[PUBOIUTH MPUMEPHI MATEMATUYECKOTO
MOJIETUPOBAHMSI C TIOMOIIBIO

mud dhepeHIMaTbHBIX YpaBHEHHI;

- YMETh OIEPUPOBATH MOHATHSIMHU:
KOMILIEKCHOE YHCII0, COTIPSKEHHBIC
KOMILUIEKCHBIC YMCIIa, MOIYJb U
QpPryMEHT KOMIUIEKCHOTO yHciia, popma
Bamcu KOMIUIEKCHBIX YHCE
(reomeTpuveckasi, TPUTOHOMETPHYECKas
1 anredpanveckasi); yMeTh MPOU3BOAUTH
apudmeTHuecKre AeUCTBUS C
KOMITJICKCHBIMH Y CIIAMH; TIPUBOIUTH
[TPUMEPBI HCITOJIB30BAHUS KOMITICKCHBIX
HHCeT,
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- YMETh CBOOOTHO OIIEPUPOBATH
MOHATHSIME: CpEHEE apuPMETHIECKOE,
MenraHa, HanOoJIbIee U HAMMCHBIIIEE
BHAUEHUS, pa3Max, IUCIEPCHUs,
CTaHJApTHOE OTKJIOHEHHE JJIsl ONUCaHUS
YMCIIOBBIX JAHHBIX; YMETb UCCIIE0BATh
CTaTUCTUUYECKHE JaHHbIE, B TOM YHUCIIE C
[pUMEHEHHEM IpapUUECKUX METOI0B U
PIIEKTPOHHBIX CPEJICTB; rpauIecKu
MCCIIeI0BAaTh COBMECTHBIC HAOIIOACHUS
C IIOMOILBIO TUAarpaMM pacCceuBaHUs U
ITMHEHHOMN perpeccuy;

- YMETh HaXOJUTh BEPOATHOCTU
COOBITHI C UCTIONIB30BaHUEM
rpadu4ecKuX METOJ0B; IPUMEHATH IS
peleHus 3aa4d GopMyIIbl CIOKEHUS U
YMHOKEHHS BEPOATHOCTEH, hopMyITy
MOJIHOM BEPOSITHOCTH, (popmMyITy
bepryi, KoMOUHATOPHBIE (DAKTHI U
(bOpMyJIBI; OLIEHUBATH BEPOSTHOCTH
peabHbIX COOBITHI; YMETh
OIIepUPOBATH MOHATHAMU: CiIydaiiHast
BEJIMYMHA, pacpeeeHue
BEPOSITHOCTEH, MaTeMaTHYeCKOe
O’KU/IaHuEe, TUCTIEPCUs U CTaHIapTHOE
OTKJIOHEHHE CIIy4aliHOW BEJINYUHBI,
(hyHKIIMU pactpeieleHNs U IUIOTHOCTU
[PaBHOMEPHOTO0, TOKA3aTeIbHOIO U
HOPMAJIBHOTO paclpeesIeHU; YMETh
MICII0JIb30BaTh CBOMCTBA N3Y4YEHHBIX
pactipeieIeHuH 1S peLIeHMs 3a/1a4;
BHAKOMCTBO C ITOHATHSAMU: 3aKOH
OOJIBIINX YHCEJI, METO/IbI BHIOOPOUHBIX
MCCIeA0BaHUM; YMETh IPUBOIUTH
[pUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX
YKcell B IPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSX;

- YMETh CBOOO/THO OIIEPUPOBATH
MOHATHSMU: TOYKA, IIPsiMas, INIOCKOCTb,
[TPOCTPAHCTBO, OTPE30K, JIyY, INIOCKUI
YTOJI, IBYTPAHHBINA YroJj, TPEXTPaHHbINA
YTOJ1, TIepeceKaroIuecs, napauieabHble
1 CKpEIMBAOIIKECS TPSIMBIE,
MapajiebHOCTb U
MEePIEeHIUKYISIPHOCTD MPSAMBIX U
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[JIOCKOCTEH, IOl MEXAY IIPSMBIMU,
YTOJI MEXAY IPSIMOM U INIOCKOCTHIO,
YTOJI MEXY IUIOCKOCTSIMH; YMETh
MCII0JIb30BATh IIPU PELLICHUU 3aa4
M3y4eHHbIE (DAKTBI U TEOPEMBI
[UIaHUMETPHH; YMETh OLIEHUBATh
pa3Mepbl 00BEKTOB B OKPYKAKOIIEM
MHpE; YMETh OIIEpUPOBATh OHATUAMHU:
MHOTOI'PaHHUK, CEUEHUE
MHOTOTpaHHUKA, PAaBUIbHBIN
MHOTOT'paHHUK, IIpU3Ma, IUPaMU/JIa,
(urypa 1 moBepXHOCTh BPAILLICHHS,
LMIIMHP, KOHYC, Wap, cdepa, pa3BepTKa
[HOBEPXHOCTH, CEYECHUsI KOHYCA U
[IMH/pa, apajlyiesIbHbIe OCH MU
OCHOBAHHIO, CEYCHHE I1apa, IIOCKOCTb,
Kacarolascs cepsl, HUIMHIPA, KOHYCA;
YMETb CTPOUTH CEUEHUE
MHOTOrpaHHHKa, U300pakaTh
MHOTOTpaHHUKH, (PUTYpBI U
[IOBEPXHOCTH BpAILIEHUS, UX CEUECHUS, B
TOM YHCJIE C TIOMOLIBIO 3JIEKTPOHHBIX
CPEACTB; yMETh IPUMEHSTH CBOWCTBA
reoMeTpuuecKux Quryp,
CaMOCTOSITENIbHO (hOPMYJIMPOBATh
onpeaeneHus: u3ydyaeMbIx Quryp,
BBIJIBUTATh TUIIOTE3bI O CBOWCTBAX U
[pU3HAKaxX F€OMETPUUECKUX (uryp,
00OCHOBBIBATh WJIM ONPOBEPTaTh UX;
YMETh IPOBOJUTH KJIaCCU(DUKALIUIO
(buryp no pa3nTUYHBIM IPU3HAKAM,
BBITTOJIHATH HEOOXOJUMBbIE
ITOTIOJTHUTEIIbHBIE TIOCTPOEHUS;

- YMETh CBOOOJIHO ONIEPUPOBATH
MOHATHAMMU: IIOIIAAb PUTYpPhI, 00beM
(burypsl, BeJIMYUHA YIJIa, PACCTOSIHUE OT
TOUYKH JI0 MJIOCKOCTH, PaCCTOSIHUE

MEX 1y IPSIMBIMH, PACCTOSIHUE MEXTY
MIOCKOCTSIMHU, IIJIOIAIb cephl,
MJI011a/1b MOBEPXHOCTU TUPAMHUIBL,
MPU3MBI, KOHYCA, HIWIMHIPA, 00beM
KyOa, MpsIMOYTOJILHOTO
Mapasuiesenuneaa, TupaMuIbl, TPU3MBL,
LMIMHIpA, KOHYCa, 1apa; yMeTh
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HAXOIUTh OTHOIICHHE 00HEMOB
MoT00HBIX (Uryp;

- YMETh CBOOOTHO ONIEPUPOBATH
MOHATHSIMU: IBHYKECHUE, TapaJUIeITbHBIA
MepeHOC, CAMMETPHS Ha IJIOCKOCTH U B
[POCTPAHCTBE, TOBOPOT,
peoOpa3zoBaHue 1MO00Us, TOA0OHBIE
(bUryphl; yMETh pacrio3HaBaTh PaBHBIC U
Mo100HbBIC GUTYPHI, B TOM YHCTIC B
[PUPOJIE, UCKYCCTBE, APXUTEKTYPE;
YMETh UCIIOJIb30BATh TEOMETPHUCCKUE
OTHOIICHUS, HAXOAUTh TEOMETPHUCCKUE
BEJTWYMHBI (JUTMHA, YTOJI, TUIOIA/Ib,
00BEM) MPU PELICHUH 3a/1a4 U3 IPYTUX
y4eOHBIX MPEIMETOB U U3 PEATHLHOM
PKH3HH;

- YMETh CBOOOJTHO ONIEPUPOBATH
MOHSITHSIMH: TIPSIMOYTOJIbHAS CHCTEMA
KOOpIMHAT, BEKTOP, KOOPAMHATHI TOYKH,
KOOPIMHATHI BEKTOPA, CyMMa BEKTOPOB,
[POU3BEICHNE BEKTOpA Ha YHCIIO,
pa3ioXeHne BeKTopa no 6a3ucy,
CKAJIIPHOE MPOU3BEACHUE, BEKTOPHOE
[IPOU3BEICHUE, YTOJI MEKAY BEKTOPAMU;
YMETb UCIIOJIb30BaTh BEKTOPHBIN U
KOOPIUHATHBINA METOJ ISl PEIICHUS
FEOMETPHUYCSCKUX 3aa4 U 3a/1a4 IPYTuX
YIeOHBIX TIPEMETOB; OTICPUPOBATH
MOHATHAMU: MaTpula 2x2 u 3x3,
OTIpEACTUTENb MAaTPHIIBI,
FEOMETPUUECKUN CMBICT ONIPEACTUTENS;
- YMETh MOJIEIUPOBATH PeallbHbIC
CUTYaIluU Ha SI3bIKE MAaTeMaTUKH;
COCTaBIISITh BRIPAKCHHUSI, YPABHCHUS,
HEPABCHCTBA U UX CHCTEMBI 110 YCIIOBHIO
3aJlavyu, UCCIICIOBATh IIOCTPOSCHHBIC
MOJICTTU C MCITOJIb30BAHHUEM armapara
QIreOpbl, HHTEPIPETUPOBATH
[OJIYYE€HHBIN PE3yNbTaT; CTPOUTH
MaTeMaTHYECKHUE MOJICIU C IIOMOIIBIO
FEOMETPUUECKUX TIOHATUN U BEIIUYHH,
peIIaTh CBA3aHHBIC C HUMU
[MPAKTUICCKHE 3a/1a9H; COCTABIIATH
BEPOSITHOCTHYIO MOJICITb U
MHTEPIPETUPOBATH TOTYyUSHHBIN
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PE3yNbTaT; pelaTh MPUKIAIHbIC 3a0a41
CpelcTBaMU MaTEMAaTUYECKOIO aHau3a,
B TOM YHUCJIE COLIMATIBHO-
PKOHOMHYECKOTO ¥ (PH3UIECKOTO
XxapakTepa;

- YMETh BBIOUPAThH MMOAXOISALINI METOA
IUIS pellieHus 3a/]a4ul; TOHUMaHKe
BHAYUMOCTH MAaTEMAaTHKHU B U3y4YECHUU
[IPUPOJIHBIX U OOIIECTBEHHBIX
[IPOLIECCOB U SIBJICHUH; YMEHUE
pacrio3HaBaTh MPOSIBIIEHUE 3aKOHOB
MaTeMaTUKU B UCKYCCTBE, YMETh
[IPUBOIUTH MPUMEPHI MATEMAaTUYECKUX
OTKPBITUHA POCCUHUCKON U MUPOBOM
MaTeMaTHU4eCKON HayKU

OK 02 Hcmonp30Barth

MOVCKa, aHAIHM3a U
MHTEPIIPETAIINN
nHpopMaIuu, u
MH(POPMAIIMOHHBIC
TEXHOJIOTUU TSI
BBITOJIHCHUS 32144
poQeCCUOHATBLHON
e TeIIbHOCTH

COBPCMCHHBIC CpCICTBA

B o6nactu ieHHOCTH
HAY4YHOT'O MTO3HAHMUS:
-chopmupoBaHHOCTH
MUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
[Pa3BUTHUS HAYKU U
0OIIECTBEHHON PAKTHUKH,
OCHOBaHHOT'O Ha JHAJIOre
KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTa B
MOJIMKYJIETYPHOM MHPE;

- COBEPIIICHCTBOBAHUE
SI3BIKOBOM M YUTATEIHCKON
KYyJIbTYpbI KaK CpEJCTBa
B3aUMOJICHCTBUS MEXKIY
ITIO/IBMH U TTIO3HAHUSI MUPA;

- OCO3HAHUE [IEHHOCTH
HAaYy4YHOU JEATEIbHOCTH,
TOTOBHOCTH OCYIIIECTBIISATH
[IPOCKTHYIO U

M CCIIE10BATENIbCKYIO
MesTeTbHOCTh UHANBUYAILHO
1 B TpymIe.

OBajieHne yHUBEPCAIbHBIMU
y9eOHBIMHU TTO3HABATEIIHHBIMU
MMEHCTBHUSIMH:

B) paboTa c mHpOpMaIuei:

- BJIaJICTh HaBBIKAMH

MOJTy4YeHUs: HHPOPMALIUH U3

- YMETb ONEPUPOBATH TOHATHIMU:
pannoHanbHas QYHKIHA, TIOKa3aTeIbHas
(byHKIMSA, cTereHHast QyHKIHS,
norapudmuueckas QyHKLIUsA,
TPUTOHOMETpUUYECKHE (DYHKIUH,
oOpaTHble GYHKLUHU; YMETh CTPOUTH
rpaduky U3y4eHHBIX QYHKIIHH,
MCII0JIb30BaTh IpadUKy IpU U3yYEHUU
[IPOILIECCOB U 3aBUCUMOCTEH, Ipu
peLIeHnH 3a71a4 U3 IPYTUX YIeOHBIX
MPEIMETOB | 3a]1a4 U3 PEaTbHOM KU3HHU;
BEIpA)XaTh POPMYITaMHU 3aBUCHMOCTH
MEX]Ty BETHUMHAMU;

- YMETb ONEpPUPOBAThH MOHATHIMHU:
TOXECTBO, TOXK/IECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE,
HEpaBEHCTBO, CUCTEMa YpaBHEHUH U
HEPaBEHCTB, PABHOCHILHOCTh
YPaBHEHHI, HEPABEHCTB M CUCTEM,
palMoHATIBHBIE, HPPAIIHOHATIEHBIE,
MoKa3aTeIbHbIE, CTETICHHBIE,
iTorapugpmMuyecKue,
TPUTOHOMETPUUYECKHE YPAaBHEHHUS,
HEpaBEHCTBA U CHCTEMbI; yMETh pelliaTh
YPaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C
MMOMOIIIBIO PA3JIMYHBIX IPUEMOB; PelIaTh
YPaBHEHHSI, HEPABEHCTBA U CHCTEMBI C
MmapaMeTpoM; MPUMEHSITh YPaBHEHHS,
HEpaBEHCTBA, UX CUCTEMBI JJIsl PEIICHUS
MaTeMaTHYeCKUX 3a/1a4 U 33134 U3
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MCTOYHHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENIEHO
OCYILIECTBIISATH TIOMCK, AHAJIN3,
CHCTEMaTH3aIHIO U
MHTEPIPETANI0 HHPOPMALIUU
Pa3IMYHBIX BUAOB U opM
[peICTaBICHHUS;

- CO3/1aBaTh TEKCTHI B
pa3INYHBIX opMmarax ¢
y4€TOM Ha3HAYCHHS
MHGMOpMAIIUY U TIETIEBOI
QyIMTOPUH, BBIOUpas
ONTUMAIIbHYIO (hopMy
[peCTaBICHUS U
BU3yaJTU3aIIH;

- OLICHUBATh JIOCTOBEPHOCTD,
IIETUTHMHOCTD UH(POPMALIUH,
€e COOTBETCTBUE MPABOBBIM H
MOpPaTbHO-ITHYECKIM
HOpMaM;

- UCTI0JIh30BATh CPEICTBA
MH(POPMAIIMOHHBIX
KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI B PEIICHUU
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX H
OpTraHN3aIMOHHBIX 33144 C
CcOoOJI0IeHNEeM TpeOoBaHU M
DPTOHOMHUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHus,
[IPABOBBIX U ITUYECKUX HOPM,
HOPM HH(OPMAIIMOHHON
0€30I1acHOCTH;

- BJIaJICTh HaBBIKAMH
[pacrio3HaBaHMS U 3AIIUTHI
MH(pOopMaluy,
MH(OPMALIMOHHOM
0€30MacHOCTH JTMYHOCTH

Pa3IMYHBIX 00JIAaCTe HAYKU U pealbHOU
PKH3HU,

- YMETh CBOOOTHO ONIEPUPOBATH
MOHATHSIMU: IBHYKECHUE, TapaJUIeITbHBIA
MepeHOC, CAMMETPHS Ha IJIOCKOCTH U B
[POCTPAHCTBE, TOBOPOT,
peoOpa3zoBaHue MOa00Us, MOAO0OHbBIE
(bUryphl; yMETh pacrio3HaBaTh PaBHBIC U
Mo100HBIE (PUTYPHI, B TOM YHCIIC B
[PUPOJIE, UCKYCCTBE, APXUTEKTYPE;
YMETh UCIOJIb30BATh TEOMETPUUECKUE
OTHOIICHUS, HAXOAUTh TEOMETPHUCCKUE
BEJTWYMHBI (JUTMHA, YTOJI, TUIOIA/Ib,
00BEM) MPU PELICHUH 3a/1a4 U3 IPYTUX
y4eOHBIX MPEIMETOB U U3 PEATHHOM
PKU3HI
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OK 03 IInanupoBathb u
pean30BBIBATH
COOCTBEHHOE
MpodhecCuoHaTBHOE U
ITMYHOCTHOE Pa3BHUTHE,
[PeIIPUHIMATEIBCKYIO
NesITeIbHOCTD B
npoeCcCHOHATBLHON
cdepe, UCIoB30BaTh
BHAHUS 110 (PMHAHCOBOM
FPaMOTHOCTH B
Pa3IIUYHBIX KU3HEHHBIX
CUTYaIHsIxX

B oGnactu nyxoBHO-
HPABCTBEHHOT'O BOCITUTAHHS:
-- cOpPMUPOBAHHOCTH
HPAaBCTBEHHOT'O CO3HAHUS,
PTUYECKOTO MOBEACHHUS,

- CIIOCOOHOCTD OIICHUBATh
CUTYallMI0 U MTPUHUMATh
OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh Ha MOPAJIBLHO-
HPABCTBCHHBIC HOPMBI U
[ICHHOCTH;

- OCO3HAHKE JIMYHOTO BKJIaJa B
[MOCTPOCHUE YCTONYHUBOTO
Oyaywero;

- OTBETCTBEHHOE OTHOIIICHUE K
CBOUM POJIUTEIISAM U (WITH)
PYTUM 4IEHAM CEMbH,
CO3/IaHUIO CEMbU HAa OCHOBE
0CO3HAHHOTO MPUHSTHUS
[ICHHOCTEH CEMEHHOM KU3HHU B
COOTBETCTBUU C TPAJAULIUIMHU
HapoaoB Poccuu;

OBnajieHre YHUBEPCAIbHBIMU
PETYJIATUBHBIMU ICHCTBUSMU:
) cCaMOOpTaHU3AIIHS:

- CAMOCTOSITEIIEHO
OCYILIECTBIISITh
M03HABATEIBbHYIO

eI TEIIbHOCTD, BBISBIISTh
MpOOJIeMBbI, CTAaBUTh U
(bopMynupoBaTh COOCTBEHHBIE
Bagadu B 00pa3zoBaTeIbHOM
IMESTEILHOCTH U KU3HEHHBIX
CUTYaIUX;

- CAMOCTOSITEIIEHO COCTaBIISTh
[J1aH pelieHus: IpoOJIeMBbI ¢
[YI€TOM MMEFOIIUXCSI
[PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEN U
[IPEATIOYTEHU;

- TaBaTh OLIEHKY HOBBIM
CUTYaITHSIM;

CII0COOCTBOBATH
(hOpMHUPOBAHHIO U
[TPOSIBJICHUIO IIUPOKOU

- YMETb ONEPUPOBATH MOHATHIMU:
palMOHATIbHBIEC, UPpPAIlMOHATIBHBIE,
MoKa3aTeJIbHbIE, CTETICHHBIE,
lTorapupmMuIecKue,
TPUTOHOMETPUYECKUE YPABHEHUS U
HEpPaBEHCTBA, UX CUCTEMBI;

- YMETb OIEepPUPOBATH HOHITUIMHU:
MHOTOTPaHHHK, CEYCHUE
MHOTOTpaHHHKa, Ky0, mapayienenures,
mpu3Ma, nupamua, purypa u
MOBEPXHOCTh BPALICHHUS, IUITHH]ID,
KOHYC, map, cepa, ceueHus: purypol
BPAIICHHS], TNIOCKOCTh, KACAIOIIASICSI
cepbl, HUIMHIPA, KOHYCA, TUIOLIA/b
MIOBEPXHOCTH IMUPAMUJIBI, TIPH3MBI,
KOHYyCa, IWJINH/IPA, TUIOMAb ChepHl,
00BeM KyOa, IpSIMOYTOJIbHOTO
napaieNenunea, TUpaMuIbl, TPU3MEI,
[UTMHIpa, KOHYCa, [Iapa; yMEHHE
1300paxkaTb MHOIOI'PaHHUKU U
[IOBEPXHOCTH BPAILICHHUS, UX CEUCHHS OT
PYKH, C TIOMOILBIO YEPTEKHBIX
MHCTPYMEHTOB H DJICKTPOHHBIX CPEJICTB;
YMETh Paclo3HaBaTh CHMMETPHIO B
[POCTPAHCTBE; YMETh PacliO3HABATh
MpaBUIHLHBIE MHOTOTPAHHUKHY;

- YMETh ONEPUPOBATH TTOHATHIMU:
MPSIMOYTOJIbHASI CHCTEMa KOOP/IMHAT,
KOOPJMHATHI TOUYKH, BEKTOP,
KOOPJIMHATBI BEKTOPA, CKAJIIPHOE
[IPOM3BEICHUE, YTOJ MEXKI1Y BEKTOPaMH,
CyMMa BEKTOPOB, IPOU3BE/ICHHE
BEKTOpa Ha YMCII0; HAXOIUTh C
MMOMOIIBIO N3YUEHHBIX (hopMyIT
KOOPJMHATHI CEPEeIMHBI OTPE3Ka,
PacCTOSIHUE MEXIY IBYMS TOUKaMHU
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PPYIUIIH B Pa3HBIX 001aCTIX
BHAHUH, TOCTOSIHHO MOBBIIIATH
CBOI 00pa3oBaTeNIbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:
MICIIOJIb30BATh IIPUEMBI
pedIIeKCHu sl OLEHKU
CUTYyalluu, BBIOOpa BEPHOTO
[PELLICHMS;

- YMETh OLIEHUBATh PUCKU U
CBOEBPEMEHHO MTPUHUMATh
[PELICHHS 110 UX CHIDKEHUIO;
B) SMOIIMOHANILHBII
MHTEJJIEKT, MPEANoIaralonui
c(hOpMUPOBAHHOCTH:
BHYTpEHHEI MOTHBAIIUH,
BKJIFOYAIOLIEN CTPEMIICHHE K
ITOCTIKEHUIO IIETH U yCIIeXy,
ONITUMU3M, UHUIIHATUBHOCTD,
YMEHHUE JIeHICTBOBATH, HCXOS
13 CBOMX BO3MOXKHOCTEH;

- SMIIATHH, BKJIIOYAOIIEH
CIIOCOOHOCTH TOHUMATh
BMOIIMOHATBHOE COCTOSIHHE
ITPYTHUX, YYUTHIBATh €T0 MPU
OCYIIIECTBIICHUH
KOMMYHUKAITUHU, CIOCOOHOCTH
K COYYBCTBUIO U
COTIEPEKMBAHHUIO;

- COLIMAIbHBIX HABBIKOB,
BKJTIOYAIOIIUX CLIOCOOHOCTh
BHICTPANBATh OTHOLIEHHUS C
IIPYTUMHU JTFOJIbMH,
BaOOTUTHCSI, TPOSBIIATH
MHTEpEC U pa3peniaTh

KOH (DJTKTBI

OK 04 D¢ dexTuBHO
B3aMMO/ICIICTBOBATH U
paboTaTh B KOJJIEKTUBE
1 KOMaH/1e

FOTOBHOCTh K CAMOPAa3BUTHIO,
CaMOCTOSATEIHLHOCTH U
CaMOOTIPE/IEIICHUIO;
-0BJIaJICHUC HAaBBIKAMU
yaeOHO-MCCIIeI0BATEIBCKOM,
[MPOEKTHOW M COIIMaTbHON
e TEeIbHOCTH;

- YMETb OIIEPUPOBATh MOHATUSIMHU:
CIIy4alHBIH OIBIT U CIIy4ailiHOE
COOBITHE, BEPOSTHOCTD CIYYalHOTO
COOBITHS; YMETh BBIUUCISATh
BEPOSITHOCTH C UCIIOJIb30BAHUEM
rpadUyecKuX METO/I0B; IPUMEHSITh
(bOpMyJIbI CIIOKEHUSI U YMHOKEHHUS
BEPOSTHOCTEHN, KOMOMHATOPHBIE (PAKTHI

1 OPMYIIBI TP PEILICHUH 3aa4;
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OBnajicHue YHUBEPCAITbHBIMU
KOMMYHHUKATHBHBIMU
IENCTBUSAMU:

0) coBMeCTHas AeATEeIbHOCTD:
- IOHUMATh W UCIIOJIb30BaTh
[PEUMYIIEeCTBA KOMaHIHOU U
MHIUBUTyaJIbHON PabOTHI;

- MPUHUMATD IIeJIN
COBMECTHOM ICATCILHOCTH,
OpraHU30BBIBATH U
KOOPIMHUPOBATH JICUCTBUS T10
€€ JOCTHKEHUIO: COCTaBIISITh
[J1aH ICUCTBUMN, paclpeesiTh
[POJIU C y4€TOM MHEHUU
[y4aCTHUKOB O0CY>KIaTh
[PE3yIbTaThl COBMECTHOM
[paboThI;

- KOOPJIMHUPOBATH U
BBITTOJIHATH paObOTy B
[YCJIOBHSIX pEajbHOTO,
BUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYIIECTBIIATH TO3UTHUBHOE
CTpaTernyecKoe MOBEACHUE B
Pa3TMYHBIX CUTYAIUsX,
[IPOSIBIISATH TBOPUECTBO U
BOOOpakeHue, ObITh
MHULIMATHBHBIM.

OBnajieHre YHUBEPCAIbHBIMU
PETYIATUBHBIMU IEHCTBUSMU:
') IpUHATHE ce0s U IPYTHX
UTFOJTEA:

- IPUHUMATh MOTHBBI U
APTYMEHTHI IPYTUX JIFOJCH
[pU aHAJIM3E PE3yJIbTaTOB
eI TeIbHOCTH;

- IPU3HABATh CBOE MPABO U
[paBo APYTUX JIFOJIEH Ha
OIINOKH,

- pa3BUBATh CIIOCOOHOCTH
MMOHMMATh MUP C TTO3UITUN
ITpyroro yemoBeka

OLICHUBATh BEPOSITHOCTH PEAJIbHBIX
COOBITHI; 3HAKOMCTBO CO CITyYaiHBIMH
BETMYNHAMU; YMETh IIPUBOIUTH
[IpUMEPHI IPOSBICHHUS 3aKOHA OOJIBIINX
qKcen B IPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSX;

- YMETb CBOOOJHO OIIEPUPOBATH
MOHATHSAMM: CTEIEHb C LIEJIbIM
[OKa3areyeM, KOpEHb HaTypalbHOU
CTENEHHU, CTENEHb C PAllMOHAIBHBIM
[10Ka3aTeJIeEM, CTENIEHD C
NEICTBUTENBHBIM (BELLIECTBEHHbBIM)
[oKa3areseM, Jiorapudm 4yucia, CUHYC,
KOCHHYC U TAaHI'€HC IIPOU3BOJILHOIO

BV (WER

- YMETb CBOOOTHO OIIEPUPOBAThH
MOHATHAMH: TpaduK GyHKINH,
oOparHast QyHKIUS, KOMIIO3UITHS
(yHKIMH, TUHEWHAs QYHKIN,
KBaJpaTHIHas QYHKIUS, CTCTICHHAS
(byHKLIHS C LIEeIBIM [T0Ka3aTeleM,
TPUTOHOMETpUYECKHE (DYHKIIUH,
0OpaTHbIE TPUTOHOMETPUUECKUE
(yHKLMH, TOKa3aTeNIbHas U
iorapugmuueckas QyHKIUN; YMETh
CTPOUTH rpapuKu QYHKIIHUH, BHIIOTHATh
peoOpa3oBanus rpaduKoB QyHKINH;
- YMETb MCII0JIb30BaTh rpapuKu
(byHKIIUH 1715 N3y4eHUsl IPOLECCOB U
3aBUCUMOCTEN MPU PELICHUH 3a/1a4 U3
NPYTUX y4eOHBIX MPEAMETOB U U3
pearabHOM JKU3HU; BBIpaXKaTh
(hopMyIaMu 3aBUCUMOCTH MEXKIY
BETTMYUHAMU;

- CBOOOHO ONEPUPOBATH MOHATUSIMHU:
YETHOCTh (PYHKIIMH, IEPUOJUYHOCTD
(YHKIIUHM, OTPaHUYEHHOCTb (PYHKIINH,
MOHOTOHHOCTb (DYHKITHH, SKCTPEMYM
(byHKIIMK, HanOoJIbIIIee U HAUMEHbIIIee
BHa4YeHUs (YHKIIUU HA IPOMEKYTKE;
YMETH IPOBOJUTH MCCIIEA0BAHNE
byHKIIHIH;

- YMETb UCIIOJIb30BaTh CBOMCTBA U
rpaguku QYHKITUN 11 pEIICHUS
YpaBHEHUI, HEPAaBEHCTB U 3aja4 C
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MmapameTrpamu; n300paxkars Ha
KOOPJAMHATHOM MIIOCKOCTH MHOYKECTBA
[PELICHUI YPAaBHEHUI, HEPABEHCTB U HX
CUCTEM

OK 05 Ocy1iiecTBasiTh
YCTHYIO U TUCbMEHHYIO
KOMMYHUKAIIIIO Ha
rOCYJapCTBEHHOM
s13p1Ke Poccuiickon
Denepaunu ¢ y4eToM
OCcOOEHHOCTEH
COLIMATILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

B 00macTu 5CTETHYECKOTr0o
BOCITUTAHMUS:

- SCTETUUYECKOE OTHOILECHUE K
MUPY, BKIIOYAsi ICTETUKY
ObITa, HAYYHOTO U
TEXHUYECKOI0 TBOPYECTBA,
cropTa, TpyJa u
OOIIECTBEHHBIX OTHOILICHUIA;

- CIIOCOOHOCTH BOCIIPUHUMATh
[pa3IM4YHbIe BUJIbI HCKYCCTBA,
TpaJuLUU U TBOPUECTBO
CBOETO U JIPYT'UX HapOJOB,
OILYILIATh SIMOLMOHAILHOE
BO3JECHCTBUE UCKYCCTBA;

- YOSKIEHHOCTh B 3HAYMMOCTH
ST TUYHOCTH U 00IIIeCTBa
OTEUECTBEHHOT'O U MUPOBOTO
MCKYCCTBA, STHUYECKHUX
KYJIBTYPHBIX TPAJAULIUN U
HAPOIHOTO TBOPUYECTBA;

- TOTOBHOCTb K
CaMOBBIPKEHUIO B Pa3HBIX
BHIaX HCKYCCTBA, CTPEMJIEHUE
[POSIBJISITH KaueCTBA
TBOPYECKOM JINUHOCTH;
OBiajieHne yHUBEPCAIbHBIMU
KOMMYHUKaTHBHBIMU

e CTBUSIMHU:

a) oOIIeHue:

- OCYLIECTBIISATh
KOMMYHUKAITUU BO BCEX
cepax KU3HU;

- pacro3HaBaTh HeBepOaIbHbIE
CpelCTBa OOIICHHS, TOHUMATh
BHAYEHHE COLUATBbHBIX 3HAKOB,
[pacrio3HaBaTh NPEANOCHUIKH
KOH(JIMKTHBIX CUTYaIil 1
CMATYATh KOH(MIUKTHI;

- pa3BEPHYTO U JIOTUYHO
M371araTh CBOIO TOUKY 3PEHHUS C

- YMETh OIICPHPOBATH MOHATHAMHU:
cpenHee apupMeTHIECKOe, MEIHaHa,
HanOOoJbIIee U HAMMEHBIIIEE 3HAYEHHS,
pa3Max, JUCTIepCHsi, CTAHIAPTHOE
OTKJIOHEHHE YUCIIOBOTO HAOOpa; yMETh
M3BJICKATh, MHTEPIIPETHPOBATH
MH(OPMAIIHIO, TIPESICTABICHHYIO B
Ta0JIMIaxX, Ha JUarpaMMax, rpagukax,
OTPaKAOIIYIO0 CBOMCTBA PealIbHBIX
[IPOIIECCOB U SBJICHUI; MPEACTABIIATh
MH(OpPMAIHIO ¢ TOMOIIBIO TAOJIUIT U
muarpamm; MCClieIoBaTh
CTaTUCTUYECKHE TaHHEIE, B TOM YHCIIE C
PUMEHEHUEM TpadUIeCKUX METOJIOB U
PIICKTPOHHBIX CPEJICTB;

- YMETh OIEPUPOBATH MOHATHIMU:
TOYKa, IpsiMasi, IJIOCKOCTb,
[POCTPAHCTBO, ABYTPAaHHBIN YTOII,
CKPEIIHUBAOIINECS IPSIMBIEC,
[apauIeIbHOCTD U
MEPIICHIUKYIIPHOCTD MIPSIMBIX H
MIOCKOCTEH, YTOJI MEXTy TPSMBIMH,
YTOJI MEXTY TIPSIMOH ¥ TIOCKOCTHIO,
YTOJI MEXTY TUIOCKOCTSIMH, PACCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE
MEX1y PSIMBIMH, PACCTOSTHUE MEXKTY
[IJIOCKOCTSIMU;

- YMETh HCIIOIBh30BaTh MPHU PEIICHUH
3ajiad U3y4eHHbIC ()aKThl H TEOPEMBI
ITAHUMETPUH; YMEHUE OICHUBATH
pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MUPA
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M CITOJIB30BAHUEM SA3BIKOBBIX
CpEenCTB

OK 06 IIposiBasiTh
rpaskIaHCKO-
MaTPUOTUYECKYIO
[TO3UILIMIO,
TEMOHCTPUPOBATH
0CO3HAHHOE ITIOBCICHUC
Ha OCHOBC
TPaIUIIMOHHBIX
00I11eYeIOBEYSCKUX
[ICHHOCTEH, B TOM
YHCIIE C YIEeTOM
rapMOHH3AIIUN
MEKHAITMOHAJIBHEIX U
MEXPEIIUTHO3HBIX
OTHOIIICHUH,
[IPUMEHSATH CTaHIAPThI
QHTUKOPPYIMIUOHHOTO
[MOBEICHUS

- 0OCO3HAHHE 00Y4aIOIIUMUCS
[POCCUICKOM IpakIaHCKOU
MICHTUYHOCTH;

- LIeJICHANPABJICHHOE Pa3BUTHE
BHYTPEHHEHN NO3ULIUN
ITMYHOCTH Ha OCHOBE J1yXOBHO-
HPaBCTBEHHBIX [IEHHOCTEH
HapoaoB Poccuiickoi
Denepannu, HICTOPUIECKUX U
HAI[MOHATIbHO-KYJIbTYPHBIX
Tpaauuui, GpopMupoBaHue
CUCTEMbI 3HAYMMBIX
[IEHHOCTHO-CMBICIIOBBIX
[yCTaHOBOK,
QHTUKOPPYIIIMOHHOTO
MUPOBO33PEHUS,
[PaBOCO3HAHUS,
PKOJIOTHYECKON KYIbTYpHI,
CIIOCOOHOCTH CTaBHUTh LIETH U
CTPOUTH KU3HEHHBIE TIaHbL;
B yacty rpax1aHCKOro
BOCITUTAHUS:

- OCO3HAHHME CBOMX
KOHCTUTYIITMOHHBIX TIPaB U
00s13aHHOCTEH, YBaXKEHHE
BaKOHA U MPABOIOPSIKA;

- IPUHATHE TPAJAULIMOHHBIX
HAI[MOHAJIHHBIX,
00111eYeTOBEUECKUX
TYMaHUCTUYECKUX U
IMTEeMOKpPATUYECKUX IIEHHOCTEH;
- TOTOBHOCTb MPOTHUBOCTOATH
M7I€0JI0TMH SKCTPEMU3MA,
HAI[MOHATN3Ma, KceHOo(POoOuH,
ITUCKPUMUHAIINH 10
COIIMAIbHBIM, PETUTUO3HBIM,
[PACOBBIM, HallMOHAJILHBIM
[pU3HAKAM;

- TOTOBHOCTh BECTH
COBMECTHYIO JIeATEILHOCTh B
MHTEpecax rpakJaHCKOro

06H.[CCTB€[, Y4aCTBOBATh B

- YMETb OIIEPUPOBATh MOHATUSIMHU:
[IPSIMOYTOJIBHAs CUCTEMA KOOPIMHAT,
KOOpAMHATBI TOYKH, BEKTOP,
KOOpPAMHATHI BEKTOPA, CKAJIIPHOE
[IPOU3BEIECHUE, YTOJI MKy BEKTOPaMH,
CyMMa BEKTOPOB, IIPOU3BEACHUE
BEKTOpPA HA YUCJIO; HAXOIUTH C
[MOMOIIBIO N3YYEHHBIX (HOpMYIT
KOOpPAMHATBI CEPEANHBI OTPE3KA,
paccTOsIHUE MEKIY ABYMsI TOUKaMHU;
-YMETb BBIOMPATh MOJAXOAIINN
M3Y4EHHBIN METOJ JUIs PEILIECHUS 3aJauH,
pacrio3HaBaTh MaTeMaTHYECKUE (PaKTHI U
MaTEMaTUYECKUE MOJEIHN B IPUPOIHBIX
1 OOIIECTBEHHBIX SIBJICHUSX, B
MICKYCCTBE; YMETh IIPUBOJUTH IPUMEPDI
MaTEMAaTUYECKUX OTKPBITUN POCCUIICKON
1 MUPOBOM MaTeMaTU4E€CKOM HAYKH.

- YMETb OIIEPUPOBATh MOHATUSIMHU:
CIIy4alHbII OIBIT U CIIy4ailHOE
COOBITHE, BEPOSATHOCTD CIy4aifHOrO
COOBITHS; YMETh BBIYUCIISATH
BEPOSITHOCTH C UCIOJIb30BAHUEM
rpadUyecKux METO/10B; IPUMEHSTh
(bOpMyJIbI CIIOKEHUS U YMHOKEHHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE (haKThI
1 GOpMYIIBI TPH PELLICHUH 33]a4;
OLICHUBATH BEPOSITHOCTH PEAJIBHBIX
COOBITHI; 3HAKOMCTBO CO CITy4ailHBIMU
BETMYMHAMU; YMEHHUE IPUBOIUTH
[pUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX
YKCell B IPUPOJIHBIX U OOIIECTBEHHBIX
SIBIICHUSX
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CaMOYTIPaBJICHUHU B
0011e00pa30BaTEIHLHOM
OpraHu3alu U JETCKO-
FOHOIIECKMX OpraHU3alusiX;

- YMEHHE B3aUMO/JICHCTBOBATD
C COLMATbHBIMU UHCTUTYTaMH
B COOTBETCTBUU C UX
(bYHKIUSAMHI 1 Ha3HAYCHUEM;
- TOTOBHOCTb K T'YMaHUTapHOMI
1 BOJIOHTEPCKOM

e TEIbHOCTH;
[aTPUOTHYECKOT O
BOCITUTAHMUS:

- chOpMHUPOBAHHOCTH
[POCCHIICKOM T'paKJaHCKOU
MICHTUYHOCTH, TATPUOTU3MA,
yBaXEHUsI K CBOEMY Hapo.y,
MyBCTBAa OTBETCTBEHHOCTHU
nepen PonuHon, roproctu 3a
CBOM Kpaii, cBOo10 Ponuny,
CBOI1 SI3BIK U KYJBTYPY,
[TPOIIIOE U HACTOSIIEE
MHOTOHAIIMOHAIBHOTO HApOa
IPoccuu;

- LIGHHOCTHOE OTHOILIEHUE K
rOCY/1apCTBEHHBIM CUMBOJIaM,
MCTOPUYECKOMY U
[IPUPOJIHOMY HACJIEIUIO,
MaMATHUKAM, TPAJIUIIHSIM
HaponoB Poccun,
noctrxkeHusM Poccnn B
HayKe, HCKYCCTBE, CIIOpPTE,
TEXHOJIOTUSX U TPYIE;

- HIeliHast YOS)KIeHHOCTb,
FOTOBHOCTb K CITYKE€HHUIO U
BammuTe OTedecTna,
OTBETCTBEHHOCTb 32 €T0
Cyas0y;

OCBOCHHBIE 00YYaIOIIMMHUCS
MEXITPEIMETHBIC TOHATHUS U
YHUBEpCaJIbHbIE YUeOHbIE
neiicTBUS (pEryJIATUBHEIE,
[M03HABATENIbHBIE,
KOMMYHHUKATHBHBIE);
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- CIOCOOHOCTH MX
MICTIOJIb30BaHUS B
[T03HABATEJILHOU U
COLIUAIbHOM IIPAKTUKE,
FOTOBHOCTb K
CaMOCTOSITEJIbHOMY
[IaHUPOBAHUIO U
OCYILIECTBIICHUIO Y4€OHOMH

e TEIbBHOCTH, OpraHU3aluu
[y4eOHOr0 COTPYAHUYECTBA C
[e1arornyecKuMH
pPabOTHUKAMU U
CBEPCTHUKAMM, K yJacTUIO B
[IOCTPOCHUU UHIMBUAYaIbHON
00pa3oBaTeIbHON TPACKTOPHH;
- OBJIQJICHUE HABBIKAMHU
[y4eOHO-MCCIIeI0BATEIbCKOM,
[TPOEKTHOM U COLMAIBLHON

e TEIbHOCTH

OK 07 CogeiicTBOBaThH
COXpaHEHUIO
OKPY’Karollel cpelsl,
pecypcocOepexeHHIo,
[PUMEHSATH 3HAHUS 00
M3MCHCHUH KJIMMAaTa,
[IPUHITUTIBI
OEPEKITUBOTO
MPOU3BOICTBA,

B PEKTUBHO
TercTBOBATh B
YpE3BbIYANHBIX
CUTYyaIUsAX

- HE IPUHUMATh JICHCTBUS,
[IPUHOCSIINE BPE.
OKpY’Karolllen cpeae;

- YMETb [IPOTHO3UPOBATH
HEeOIaronpusITHbIC
PKOJIOTMYECKUE TIOCTIEICTBUS
[PEIIPUHUMAEMBIX JICHCTBHIA,
MpeaoTBpamiaTh ux;

- PACIIUPUTH OIIBIT
MesATeTbHOCTH KOJIOTMYECKOU
HaIpaBJICHHOCTH;

- pa3pabaThIBaTh IJIaH
[pEIIeHUs TPOOJIEMBI C YUETOM
QHAJIN3a UMEIOIINXCS
MaTepUaTbHBIX U
HEeMaTepUaIbHBIX PECYPCOB;

- OCYILIECTBIIATH
LIeJICHAIIPaBICHHBIN MOUCK
MepeHoca CpesiCTB U CrocoOoB
IelCTBUSA B
poeCCHOHATILHYIO Cpeay;

- YMETb MepEHOCUTH 3HAHUSI B
MMO3HABATEIIbHYIO U
[PaKTUYECKYIO 00JIacTH
PKU3HEICSTEIPHOCTH;

- YMETh OIEPUPOBATH MOHATUSIMHU:
(byHKIUS, HeTIpepbIBHAS (QYHKIHS,
[POM3BOIHAS, IEPBOOOpa3Has,
OTpeieICHHBII HHTETPall; YMETh
HAXOIUTh IPOU3BOIHBIE AIIEMEHTAPHBIX
(bYHKITUH, HCIIONIB3Ys CITPABOYHBIC
MaTEpHAJIbI; UCCIICIOBATH B
MPOCTEHIIINX CITydasx QyHKIH Ha
MOHOTOHHOCTE, HAXOJIUTh HAHOOJIBIITHE
1 HAaMEHbIIINE 3HAaYeHUS (DYHKIUA;
CTPOUTH TpapKH MHOTOUJIEHOB C
MCTIONTb30BAaHUEM armapaTa
MaTeMaTUYECKOTO aHalu3a; MPUMEHSITh
[MPOU3BOIHYIO MPHU PEIICHUH 3a/1a4 Ha
ITBUKCHIEC; PEIIATh TPAKTHKO-
OpUEHTUPOBAHHBIC 33JIa4H Ha
HAaHOOJBIINE U HANMCHBIIINE 3HAYCHWS,
Ha HAXOXKJIEHUE IMyTH, CKOPOCTH H
[YCKOpEHUSI;

- YMETh ONEPUPOBATH MOHSATUSIMHU:
BUKEHHE B IPOCTPAHCTBE, OI00HbBIE
(bUTYpBI B IPOCTPAHCTBE; UCIOJIE30BATh
OTHOIIEHHUE TJTOMIAJAC TOBEPXHOCTEN U
00BEMOB MOAOOHBIX QUTYp TIPH
pEIICHUH 3a/a9;
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- IIpeUIaraTb HOBBIE IIPOEKTHI, [ YMETh BBIYHUCIIATh T€OMETPUIECKUE
OLICHUBATh UJEH C NTO3ULMU  [BEJTMYMHBI (JUIMHA, YroJl, IIIOMAb,
HOBH3HBI, OPUTHHAIBHOCTH,  |00bEM, IJIOIA b TIOBEPXHOCTH),
[PAaKTUYECKON 3HAUMMOCTH;  [MCIIOJIB3YSI U3YYEeHHBIE (POPMYJIBI U

- 1aBaTh OLIEHKY HOBBIM METOIbI

CUTYyalusAM, BHOCUTD
KOPPEKTUBBI B JCATEIBHOCTD,
OLICHUBATH COOTBETCTBUE

[PE3YJIbTATOB LIEISAM
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2. CTPYKTYPA U COJEP)KAHUE YYEBHOTI'O ITIPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI Y4eOHOI padoThI

Buj yueOHoi1 padoThI

O0BbeM yacoB

1 CEMECTPE, IK3aMEHa BO 2 CceMeCTpe

O0bemM yueOHOTO npeaMeTa 292
O0beM yueOHBIX 3aHATHH 286
B TOM YHCIIE:
TEOPETHYECKOE 00yUCHUE 208
1a00PaTOPHO-TIPAKTUYECKUE 3aHATHUS 78
Koncyabranumn 2
IIpomeskyTounas arrecranus B ¢popme nuddepeHIMPOBAHHOIO 3a4eTa B 4
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2.2. TemaTnuyeckuii mjiaH u cogep:xanue yueonoro npeamera MATEMATHUKA

HaumeHnoBaHnue pa3aesioB u Copep:xaHue y4ed0HOro MaTepuaJa (0CHOBHOE H NMPo(deccHOHAIHLHO-OPHEHTHPOBAHHOE), O0bem dopmupyemble
TeM JadopaTopHble M NPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOAYJIb (IPH HAJIUYMH) 4acoB KOMIIeTEeHIUH
1 2 3 4
OcHoBHOe coiep:kaHue
Paspea 1. IloBropenne Kypca
MaTeMaTHKH OCHOBHOM 20
LIKOJIbI
Tema 1.1 Coneprxanne ydeOHOTO MaTepHraja
[enb u 3a1a4u MaTEMATUKK bazoBble 3HaHMS M yMEHHMS 110 MaTeMaTHKE B MPO(ECCHOHANBHOMN 1 B TOBCETHEBHON
IIPY OCBOCHMU CIELUAIBHOCTU | NearesibHOCTH. MareMaTHKa B M3y4€HHH IPUPOAHBIX U OOIIECTBEHHBIX IPOLECCOB U SBJICHUM,
3aKOHBI MATEMATUKH B HCKYCCTBE. MaTeMaTH4YECKUE OTKPBITUSL B POCCUICKONM K MUPOBOI HayKe 2
KomOuHupoBaHHOE 3aHsTHE
Tema 1.2 Coneprkanue y4eOHOro MaTepuaia
Uucna 1 BBIYUCICHUS. MHoxecTBa uncen. JleficTBUS HaJ MOJIOKUTEIBHBIMHI U OTPULIATEIbHBIMH YHCIIAMH,
BripaskeHns 1 npeoOpa3oBaHus | OOBIKHOBEHHBIMHU U JECATHIHBIMU ApobsiMu. [IpusHaku nenumoctd. Anroput™ EBkimza.
3HAKOMCTBO C Pa3IMYHBIMH O3UIIMOHHBIMU CUCTEMAMHU CUUCIICHHS. 4
Jle#icTBUS cO cTeNeHAMH, (POPMYITBI COKPAIIEHHOTO YMHOXKEHHSL.
KomOuHIpoBaHHOE 3aHATHE
Tema 1.3. IIpodeccuoHaNBbHO-OPMEHTUPOBAHHOE CO/IepPKaHMe (coaepKaHue MPUKJIATHOT0 MOAYJIA) OK-01, OK-02, OK-
['eomeTpus Ha IIOCKOCTH Bupl miockux GUTyp U UX [UIOMIA/b. 03, OK-04, OK-05,
[IpakTHKO-OpHEHTHPOBAaHHBIE 331a4H B Kypce F€OMETPUH Ha INIOCKOCTH 0OK-06, OK-07
2
IIpakTuueckoe 3aHsTUE
Tema 1.4 Copepxanne yaeOHOTO MaTepuaia
[IporieHTHBIC BRIYUCICHUS ITpocTelie MPOIEHTHI, pa3HbIe CHOCOORI MX BRIYHCICHHS. CII0KHBIE TPOIIEHTH
IIpakTuueckoe 3aHsTHE 2
Tema 1.5 Copepxanne yaeOHOTo MaTepuaa
VYpaBHEHMsI U HEPABEHCTBA Jlunelinsle, KBapaTHBIE, IPOOHO-TMHEHHBIE YPABHEHUS I HEPABEHCTBA
ITpaKkTHYECKOE 3aHATHE 4
Tema 1.6 Copepxanne yaeOHOTo MaTepuaa
CucteMsl ypaBHEHUN U CriocoOBbI peneHns CUCTEM JIMHEWHBIX ypaBHeHUH. [TonsaTist: MaTpuma 2x2 u 3x3, onpeaenuTesb
HEPaBEHCTB Matpuilsl. Metox [Maycca. CucteMbl HeIMHEHHBIX ypaBHeHHH. CHCTEMBI HEPABEHCTB 4
KoMOuHMpoBaHHOE 3aHATHE
Tema 1.7 Copepxanre yaeOHOro MaTrepualia
BxoaHoit KOHTpOJIB Brraucnenus u npeoOpa3oBaHusl. Y paBHEHNS B HEpaBeHCTBA. [ eOMeTpHsl Ha TIIOCKOCTH
KonrposabHas pabora 2
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Pa3gen 2. YpaBHeHus u

HEPABEHCTBA 12
Tema 2.1 Copneprxanne yqeOHOTO MaTepHaia
PaBHOCHIIBHOCTD YpaBHEHHH U PaBHOCUIBHOCTE ypaBHEHUN U HepaBeHCTB. OnpeneneHus. OCHOBHbBIE TEOPEMBI PABHOCUIIBHBIX
HepaBeHeTB. O0uue MeTo/b! nepexosax B ypaBHEHMAX U HepaBeHCTBaxX. OOLIME METOIbI PEIEHHs YPABHEHHUIL: Tepexol oT
pemenns paBeHCTBa (pyHKIMI K paBEHCTBY apryMEHTOB [UIi MOHOTOHHBIX (DYHKIIHH, METOZ Pa3iI0)KEeHHS Ha 2
MHOXKUTEJH, METOJ BBEACHHS HOBOH NEPEMEHHOH, (yHKIMOHAIBHO-TpapUIECKUil METON
KomOunmpoBanHOE 3aHATHE
Tema 2.2 Coneprxanne yaeOHOTO MaTepHraia
I'papuueckuit MeTon pemeHns | O6UIME METO/BI PEIEHUS HEPABEHCTR: TIEPEXO]] OT CPABHEHMS 3HAYEHUM (yHKIMH K CPABHEHHIO
YPaBHEHHUH, HEPABEHCTB 3HAYEHHH apTyMEHTOB IJIsl MOHOTOHHBIX (DYHKIMH, METO/I MHTEPBAJIOB, (PyHKINOHAILHO-
rpadugeckuii meron. I'paduaeckuii MeTo penieHns] ypaBHEHUH 1 HEPaBEHCTB 2
KomOnHMpOBaHHOE 3aHITHE
Tema 2.3 Coneprxanne yaeOHOTO MaTepHuaia
VpaBHeHHUs! 1 HEPABEHCTBA C Omnpenenenue moayns. Packpeitue Moy 1o onpenenenuro. [Ipocreiimme ypaBHeHUS U OK-01, OK-02, OK-
MOIyJIeM HEPaBEHCTBA ¢ MOAYyNeM. [IpiMeHeHe PaBHOCUIIBHBIX IEPEXOA0B B ONPEAEICHHBIX THIIAX 03, OK-04, OK-05,
YpaBHEHHMH U HEPABEHCTB C MOyIEM 5 OK-06, OK-07
KoMOUHHpOBaHHOE 3aHSITHE
Tema 2.4 Copepxannie yaeOHOTO MaTepuaia
YpaBHEHMsI U HEPABEHCTBA C 3HaKOMCTBO ¢ mapameTpoM. IIpocreiinie ypaBHEeHHs 1 HEPABEHCTBA C TApaMETPOM
napameTpamu KoMOHHUpOBaHHOE 3aHsITHE 2
Tema 2.5 IIpodeccHoHANBHO-OPMEHTHPOBAHHOE CO/IepkaHMe (coaepKaHue MPHUKJIATHOI0 MOAYJIs)
CocraBieHue U pelieHne PenieHne TeKCTOBBIX 33124 TPO(ECCHOHAIBHOTO COJIEpPIKaHMs
pOQeCcCHOHANBHBIX 3a71a4 € IIpakTryeckue 3aHATHA 2
MTOMOILBIO YpaBHEHUI
Tema 2.6 Cojeprxanne yueOHOr0 MaTepuaia
Pemenue 3anau. YpaBHeHus u OOmune MeToIbI pelIeHNs ypaBHEHNH. Y paBHEHHS U HEPAaBEHCTBA C MOJIYJIEM U C ITapaMeTpamMHu
HEpPaBEHCTBA
2
[IpakTHyeckoe 3aHATUE
Paszgen 3.
OcHOBHBIE CBOICTBA 14
pynkuun
Tema 3.1 Copepxanrie yaeOHOTO MaTepuaa (())E-gll,(-c())f-gzl%-(())?
CaolicTBa QyHKIHH Oyuaknun. Onpenenenne GyHKIAN OHON MepeMeHHoi. O01acTh onpeesIeHrsT 1 MHOXKECTBO ’ OK-E)7 '
3Hauenuit. Kopau ynknun. I'paduk pynknmu. CriocoOsl 3ananust pyHkmun. CBOHCTBA (QyHKITHI:
MOHOTOHHOCTb, YETHOCTb M HEUETHOCTb, IEPUOJUYHOCTh, OTPAHUYEHHOCTh 4

KoMOuHMpOBaHHOE 3aHATHE
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Tema 3.2
JIuneitHas u KBagpaTHUHAS
¢$byHKIHN

Coneprxanue y4eOHOTO MaTepuaia

Jluneiinas ¢yHkuus, ee cBoiicTBa u rpaduk. KBagparnunast GpyHKIus, ee cBOHcTBa U TpaduK.
[TpeoOpazoBanue rpadukoB GpyHKIMI

4
KomOnHMpoBaHHOE 3aHsTHE
Tema 3.3 Copneprxanue yueOHOr0 MaTepuaia
OOpatHast QyHKIHS.
Obpatras ¢pyaknus. O0nacTs onpenercHns U 00JacTh 3HaYeHU oOpatHoi ¢pyrknnu. ['paduk
obpatHO# (HyHKIHN
2
KomOuHupoBaHHOE 3aHATHE
Tema 3.4 IIpodeccHoHANBHO-OPMEHTHPOBAHHOE CO/IepkaHNe (cogep KaHue MPUKJIATHOI0 MOAYJIA)
@OyHKIWY IPU peIICHUT Hcnonb3oBanue rpadukoB GYHKIMN JUIs1 M3Y4EHHS IPOLIECCOB U 3aBUCUMOCTEH NPU PELICHUH
npodecCHOHANBHBIX 33/1a4 3aj]1a4 U3 IPYTUX Y4eOHBIX MPEJMETOB U U3 peaJbHON )KU3HU 2
[IpakTHyeckoe 3aHATHE
Tema 3.5 Coneprxanue y4eOHOrO MaTepraia
OcCHOBHBIE CBOICTBa (DyHKLIUH "
[MocTpoenue rpadukoB GyHKIMH, 33JaHHBIX pa3Iu4HbIME criocobamu. OmnpenesneHue no rpaduxy
U B IPOCTEHIINX CiTy4asx 1o (popmylie CBOUCTB (QYHKIHH 2
KontponsHas pabora
Pazpnen 4.
CTeneHu M KOpPHH. 14
CrenenHasi QyHKIMA
Tema 4.1 CopeprxaHue yueOHOro MaTepuaia
Crenennas pyHKuus, ee ITonaTue KopHA n-0if cTeneHu u3 AeHCTBUTENbHOrO ynucia. yHkiuum y = VX wux cBoiicTBa 1
CBOHCTBA rpaduku. CBOHCTBA KOPHS N-OH CTEIICHH
KomOuHMpoBaHHOE 3aHsTHE 2
Tema 4.2 CopeprxaHue yueOHOr0 MaTepHuaia
[Ipeobpasosanue Bbipaxenuii ¢ | TIpeobpasoBaHye UPPALMOHATBHBIX BHIPAKEHUH OK-01, OK-02, OK-
KOPHSIMH N-Oi CTENEHU KoMGHHMpPOBAHHOE 3aHATHE 2 03, OK-04, OK-05,
Tema 4.3 Copnepxanue yaeOHOTO MaTepHuaia OK-07
CaoiicTBa cTenenu ¢ [TonsaTne creneHn ¢ TFOOBIM panMoOHAIBHBIM MoKa3arenaeM. CTerneHHbIe QYHKIIUHN, UX CBOWCTBA U
pannoHAIBHBIM U rpaduku
NEWCTBUTENBHBIM KomOuHMpoBaHHOE 3aHsTHE 4
MIOKa3aTeIsIMU
Tema 4.4 CopeprxaHue yaeOHOro MaTepuaia
Perenue nppanmoHanbHeIX PaBHOCHIIBHOCTB HPPALMOHATILHEIX YPaBHEHUH U HEpaBeHCTB. MeToabl ux peieHus. Permenne
YPaBHEHUM 1 HEPABEHCTB MpPaLMOHAIBHBIX YPaBHEHUH 1 HEPaBEHCTB
KomOuHMpoBaHHOE 3aHsTHE 4

Tema 4.5

Coneprxanue yu4eOHOrO MaTepuaia
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Crenenu u kopHu. CTeneHHas

Onpenenenne creneHHo# GyHKIK. Vcnons30Banue ee CBOWCTB PH PELICHUH YPaBHEHUH 1

¢byHKIASA HEPaBEHCTB 2
KontponsHas pabdora
Pa3znen 5. Iloka3zareabHast 12
bynkuus
Tema 5.1 Coneprkanne ydaeOHOTO MaTepHala
INokazatenpHas QyHKONI, ee CremneHb ¢ MPOU3BOJIBHBIM JEHCTBUTENBHBIM TTOKa3aTeneM. OnpeneneHne moka3aTeaIbHOn
CBOICTBa (¢yHKINH, ee CBOHCTBA U rpaduk. 3HAKOMCTBO ¢ IPUMEHEHNEM ITOKa3aTeIbHON (YHKITHH.
Pemenre mokazaTenbHpIX YpaBHEHUH (QyHKIMOHATHHO-TPaQHIECKUM METOIOM 4
KomOnHMpOBaHHOE 3aHsTHE
Tema 5.2 Coneprxanne yd4eOHOTO MaTepHuaja
Pemenne nmokaszaTenbHBIX Pemenne nmokazaTenbHBIX YpaBHEHUI METOIOM YpaBHUBAHUS OKa3aTeIeH, METOIOM BBEACHHS (())I;_%II’{%E_%ZI’(%I;_
YpaBHEHHH U HEPaBEHCTB HOBOW IIEpeMEHHOH, (PyHKIMOHATBHO-TPaMIECKUM METOIOM. PelreHne moka3arenbHbIX ’ OK-E)7 ’
HEPaBEHCTB 4
KoMOHHUpOBaHHOE 3aHsTHE
Tema 5.3 Coneprkanue y4eOHOro MaTepuaia
CucTeMsbl oKa3aTeIbHbBIX PemeHue cucteM nokas3aTeNnbHBIX YpaBHEHUH
ypaBHeHui KoMOMHMpPOBAHHOE 3aHATHE 2
Tema 5.4 Copepxanne yaeOHOTO MaTepuaa
Pewenue 3anau. Pewenue nokasarenbHbIX ypaBHEHUI METOIOM YpaBHUBAHUS IIOKA3aTeJIEH U METOLOM BBEJICHUS
Ioxa3zarenpHas GpyHKUINSA HOBOM IIepeMeHHOU. PellleHue nokasaTellbHbIX HEPABEHCTB 2
KontponsHas pabora
Paznen 6. Jlorapugmbl. 18
Jlorapupmuueckas pyHkuus
Tema 6.1 Copepxanre yaeOHOTO MaTepuaa
Jlorapudm uncna. Jlecatuunsiii | Jlorapudm uncna. JlecaTHIHBIN U HATYPAIbHbIH JIOTAPU(PMBI, YHCIIO €
1 HaTypaJIbHBIN JIOTapu(MBI, KombunmpoBanHOE 3aHATHE 2
YHCTIO €
Tema 6.2 Copepxanrie yaeOHOTO MaTepuaia
CoiicTBa orapu()mMoB. CoiicTsa sjorapudmon. Oneparus JJorapupMUPOBaHUSI.
Omnepanus norapuMupoBanus | KoMOMHMPOBAHHOE 3aHATHE 4
Tema 6.3 Copepxanre yaeOHOT0 MaTepuaia OK-01, OK-02,
Jlorapudmuyeckas yHkuus, ee | Jlorapudmuueckas GyHKIMA U €€ CBOUCTBA OK-03, OK-04,
CBOJWCTBA KoMOuHMpOBaHHOE 3aHATHE 2 OK-05, OK-07

Tema 6.4

Coneprxanue ydeOHOTO MaTepHuaia
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Pemenne norapupmuueckux

IlonsTue norapwanqecxoro YpaBHCHUH. Onepaunﬂ MOTCHIIUPOBAHMS. TpI/I OCHOBHBIX ME€TOJa

YPaBHEHHMH U HEPABEHCTB pemeHust norapuMUIECKUX ypaBHEHNH: (QyHKINOHATBHO-TPadIECKNi, METO]] TOTEHINPOBAHUS, 4
METOJ] BBeJICHHUS HOBOI1 mepeMeHHoi. Jlorapudmudeckre HepaBeHCTBA
KomOunmpoBanHOE 3aHATHE

Tema 6.5 Coneprkanne yqaeOHOTO MaTepHala

Cucrtemsl norapupMuIecKnux AJNTOPUTM peIIeHNsI CHCTEMBI ypaBHEHUH. PaBHOCHIIBHOCTD JTIOTapU(PMUIECKIX YPaBHEHUH U

YpaBHEHUH HEpaBEHCTB 2
KomOnHMpOBaHHOE 3aHsTHE

Tema 6.6 IIpodeccuoHAILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (CoepKaHue NPUKJIATHOI0 MOAYJIsI)

Jlorapu¢msl B mpupoae u [Tpumenenne norapudma. Jlorapudmuueckas cnmpans B nmpupoze. Ee Maremarnueckue cBoiicTBa

TEXHUKE [TpakTHyeckoe 3aHsITHE 2

Tema 6.7 Coneprxanne yd4eOHOTO MaTepHuaja

Pemenne 3agau. Jlorapudmsr. Jlorapupmudeckas Gpynknus. Pemenne npoctemux gorapuMUIECKUX ypaBHECHHH

Jlorapudmmaeckas GyHKIHS KonTponsHas pabora 2

Paznen 7. OcHoBbI

TPHTOHOMETPHHU. 36

Tpuronomerpuyeckne

byHkuun

Tema 7.1 Copepxanre yaeOHOTO MaTepHuaa

Tpuronomerpudeckue GyHKuMHU | Panuannas mepa yria. [I0BOPOT TOUKM BOKPYT Hadana KoopauHat. OnpeeeHne CUHyca,

MIPOMU3BOJILHOTO YIJIa, YHCIA. KOCHHYCa, TAHI'€HCA ¥ KOTaHI'€HCAa. 3HAKH CHHYCa, KOCHHYCa, TAHT€HCa U KOTaHIeHca Mo

Pannannas u rpagycHas Mepa YETBEPTSAM. 3aBUCHUMOCTh MEX/y CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAaHT€HCOM OJTHOT'O U TOTO

yrna XKe yria 4
KoMOnHUpOBaHHOE 3aHsTHE OK-01, OK-02, OK-

Tema 7.2 Coneprxanne yaeOHOTO MaTepHaa 03, OK-04, OK-05,

OcHoBHbIE Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YIJIOB O U - 0. DOpMYJIBI OK-06, OK-07

TPUTOHOMETPHUYECKHE NPUBEIECHHS

TOXACCTBA. KomOuHMpoBaHHOE 3aHsTHE 4

DopMyJibl IPUBEACHUS

Tema 7.3 Copepxanne yaeOHOTO MaTepuaa

Cunyc, KOCHHYC, TAHT€HC CymMa 1 pa3HOCTh cuHycoB. CyMMa U pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC JIBOMHOTO yTJa.

CYMMBI U Pa3HOCTH JIBYX YIJIOB. | DopMyisl HOJIOBUHHOTO yria. [IpeoOpa3oBaHus CyMMBI TPUTOHOMETPHUIECKAX (DYHKIHHA B

CuHyc 1 KOCUHYC JIBOWHOTO IIPOU3BEICHUE U IIPOU3BEICHNUS B CyMMY. BrIpakeHne TpUroHOMeTpHYecKuX QYHKINI depes

yrna. ®opMyisl IOJOBUHHOTO TaHT'eHC TOJIOBUHHOTO aprymMeHTa. [IpeoOpazoBaHust MpOCTEHIINX TPUTOHOMETPHUECKUX 4

yrina

BBIpaXKEHUIl

KOM6I/IHI/[p0BaHHO€ 3aHATUC

Tema 7.4

Coneprxanue y4eOHOrO MaTepuaia
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OyHKIMH, UX CBOUCTBA.
CriocoOb1 3amanus G yHKIHN

OO6nacTp omnpeaeneHust 1 MHOXXECTBO 3Ha4eHUH (pyHKIMH. YETHOCTB, HEUETHOCTD, IEPHOIUYHOCTD
¢yakunit. CiocoOs! 3aanus QYHKITHI

KomOunmpoBanHOE 3aHATHE

Tema 7.5
TpuroHomerpuueckue
(yHKIWHU, UX CBOMCTBA 1
rpadukn

Coneprxanue y4eOHOTO MaTepuaia

OOnacTp omnpeaeneHrs 1 MHOXKECTBO 3HaYEHHH TPUTOHOMETPHYECKUX QYHKIMH. YETHOCTB,
HEYETHOCTD, IEPHOIUYHOCTh TPUTOHOMETpHYECKUX (yHKIMK. CBOMCTBa U rpad MK GYHKIMH Y =
cOs X, y=sinX, y =tg X, y = ctg x.

KoMmOnHupOBaHHOE 3aHsTHE.

Tema 7.6
[IpeobpazoBanue rpadukoB
TPUTOHOMETPUYECKUX (PYHKIMI

Cozepxanue yueOGHOTO MaTepuana

Cxxatue M pacTsDKeHUe rpa)uKOB TPUTOHOMETPUYECKUX (DyHKIMIL.
[Tpeobpa3oBaHue rpa)UKOB TPUTOHOMETPHUYECKUX (DYHKIHIA

HpaKTquCKoe 3aHATUC

Tema 7.7

OnucaHue MPOU3BOICTBEHHBIX
MIPOLIECCOB C TIOMOILBIO
rpadukoB QyHKuMit

ITpodeccHonaIbHO-OPHEHTHPOBAHHOE CO/IEPKaHMeE (COepKAHNE NPHKIATHOTO MOYJIs)

Vcnionb30BaHKHEe CBOICTB TPUTOHOMETPUYECKHX (PyHKIMIT B IpohecCHOHANBHBIX 3a/1auax

HpaKTquCKoe 3aHATUC

Tema 7.8
OobpatHbie
TPUTOHOMETPHYECKUE (DYHKLIUH

Copepxanne yaeOHOT0 MaTepuaia

OO0patHble TpuronoMeTpuueckue GpyHkuuu. Mx cBoiicTBa u rpaduku

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

Tema 7.9 TpuroHomerpuueckue
YpaBHEHHsI 1 HEPAaBEHCTBA

Copneprxanue yaeOHOro MaTepuania

VYpaBHeHHE cOS X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenne
TPUTOHOMETPUYECKUX YPAaBHEHUH OCHOBHBIX THIIOB: IPOCTEHIINE TPUTOHOMETPUYECKHE
ypaBHEHHUS, CBOZSIINECS K KBaPaTHBIM, pellaeMble Pa3IoKeHNEeM Ha MHOXKUTEIIH, OTHOPOIHEIE.
IIpocrelinye TPUrOHOMETPUUECKHE HEPABEHCTBA

KoMOHHUpOBaHHOE 3aHsTHE.

Tema 7.10 Copepxanne yaeOHOTo MaTepuaia

Cuctemsl TpuroHomeTpuyeckux | CHCTEMBI MPOCTEHITNX TPUTOHOMETPHIECKHX YPABHEHHUI

YpaBHEHHM KoMOuHMpoBaHHOE 3aHATHE

Tema 7.11 Copepxanne yaeOHOTo MaTepuaia

Pewenue 3ana4. 0CHOBBI [Ipeobpa3oBanue TPUTOHOMETPUIECKHUX BBIpAaKeHUH. Perrenne TpUroHoOMeTpHIECKUX YpaBHEHUH
TPUTOHOMETPHH. 1 HEPABEHCTB B TOM YHCIIE C UCIIOJIb30BAHHEM CBONCTB (DYHKITHIA.

TpHFOHOMeTqueCKHe (I)yHKHI/II/I KOHTpOJ‘[LHaﬂ pa60Ta

Pa3gen 8.

KomniekcHble ynciaa

Tema 8.1 Copepxanre yaeOHOro MaTrepuala

KommnekcHpie ynciia

[Nonsatne xomiurekcHOTro yncia. ConpspkeHHbIE KOMIUIEKCHBIE YHCIIA, MOAYIb M aPTyMEHT
KOMIUTEKCHOTO uncia. @opma 3ammicu KOMIUIEKCHOTO YHcia (TeOMeTpHyIecKas,
TPUTOHOMETpHYECKas, anredpandeckas). ApudMeTHIeCKHe ISHCTBUS C KOMIUICKCHBIMH YHCIaMH

OK-01, OK-02, OK-
03, OK-04, OK-05,
OK-06, OK-07
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KOM6HHHpOBaHHOe 3aHATUC

Tema 8.2
[MpuMeHeHne KOMITJIEKCHBIX
qyces

Conepxanue y4eOHOTO MaTepuaia

BrinonHexnue pacyeToB C MNOMOIIBIO KOMINUICKCHBIX YHUCCII. HpI/IMepH HCIIOJI30BaHUA
KOMINJICKCHBIX YHCCJI

4
[IpakTuueckoe 3aHsaTue
Pa3gen 9. Ilpon3Boanas
(pyHkumu, ee npumMeHenune
44
Tema 9.1 Coneprkanue y4eOHOro MaTepuaia
ITocnenosarensHoctu. Ilpenen | OmpeneneHue YUCIOBOI MOCIEAOBATEIBHOCTH U CIIOCOOBI e¢ 3aaaHusi. CBONHCTBA YHCIOBBIX
MIOCJIEI0BATEIILHOCTH U HoceioBaTeNIbHOCTEH. ApudmMerrdeckas 1 reoMeTprdeckas nporpeccuu. OnpezaeneHue npejena
GbyHKIMN MIOCJIEI0BATENILHOCTH. Bhruncienue npenenos nocnenoBarensHocteid. [Ipenen pyHkmy Ha
6eckoneuHoctH. [Ipenen Gpyrkun B Touke. beckoHeuHo Maibie, 6eCKOHETHO OONbIIHE (PYHKIINH. 10
Teopemsl 0 mpeaenax. 3amMevaTesbHbIC TPEIEIb
KomOnHMpOBaHHOE 3aHTHE
Tema 9.2 Coneprxanne yd4eOHOTO MaTepHuaja
Brruncienue npenenoB GyHKIMi
[TpakTHyeckoe 3aHsTHE 2
Tema 9.3 Coneprxanne yd4eOHOTO MaTepHala
[NonsTHe TPOM3BOAHON. [Mpupamenne aprymenra. [Ipupamenne GpyHkuun. 3agaun, MpUBOISAIINE K TIOHATHIO IPOU3BOIHOM. OK-01, OK-02, OK-
Onpe/enenye NPOU3BOAHOMN. AJTOPHTM OTBICKAHMS IPOM3BOHOM ) 03, OK-04, OK-05,
KomOnHMpOBaHHOE 3aHsTHE OK-06, OK-07
Tema 9.4 Coneprxanne yd4eOHOTO MaTepHuaa
®opmysl 1 MpaBmIIa Dopmynsl qudppepennmposanust. [Ipasuia audepeHnpoBanus
audhepeHnpoBaHusa KoMOMHUPOBAHHOE 3aHATHE 4
Tema 9.5 Conepxanne yd4eOHOTO MaTepHuaa
IIpousBonHsle Onpenenenne ciaoxnoi Gpynkunu. [IponssonHas Tpuronomerpudeckux GyHkmid. [IponsBoanas
TPUTOHOMETPHIECKHUX CIIOKHOH (QyHKIHH
(ynxumii. [Ipoussonnast KoMOUHUPOBAHHOE 3aHSATHE 4
CII0KHOH (QyHKIMH
Tema 9.6 Copepxanne yaeOHOTO MaTepHuaa
ITonsTHE O HEMPEPBIBHOCTH — — —
byHKIIH. MeToI HHTEpBATOB [onsarue HenpepsBHON QyHKIHH. CBOICTBAa HENPephIBHOHM (PyHKIHH. CBA3D MEXIY
HENPEPBIBHOCTHIO M AN HEepeHIUPYEMOCTHIO (QYHKIMN B TOYKE. AJITOPUTM pPELICHUS] HEPABEHCTB
METOJIOM HHTEPBAJIOB 2

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

Tema 9.7

Coneprxanue y4eOHOrO MaTepuaia
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I'eomerpuueckuii u

I'eomeTpruecknii CMBICI IPOU3BOHON (DYHKIIMH — YIIIOBOH KO3 (GHULINEHT KacaTeIbHOU K

(u3nIecKuil CMBICI rpa¢uKy GYHKIMA B TOUKE. Y paBHCHHE KacaTeIbHOH K TpaduKy QYHKIHU. AJTOPUTM 2
TIPOU3BOTHON COCTaBJICHUS YpaBHEHUs KacaTeNbHOU K TpaduKy QyHKINHN y=f(X)
KomOnHMpoBaHHOE 3aHATHE
Tema 9.8 Coneprkanne yqeOHOTO MaTepHaia
OU3N4ECKUl CMBICI Om3myeckuii (MEXaHMYECKHiA) CMBICIT IIPOU3BOAHOM — MTHOBEHHAs! CKOPOCTh B MOMEHT BpeMEHH L
MIPOU3BOIHOH B v=S"'(b) 2
po¢eCCHOHATBHBIX 3a7a9ax IpakTHYECKOE 3aHATHE
Tema 9.9 Coneprxanne yaeOHOTO MaTepHuaia
MOHOTOHHOCTD (yHKIHH. Bospacranue u yobiBaHne (YyHKIMH, COOTBETCTBHE BO3PACTAHUS 1 YOBIBaHUS (QYHKIHH 3HAKY
Touku skcTpemyma npon3BoHOH. [ToHsTHE TPOM3BOAHON BBICIIETO MOPSIIKA, COOTBETCTBHE 3HAKA BTOPOH
MIPOM3BOIHOM BBITYKJIOCTH (BOTHYTOCTH) (PYHKIMH Ha OTpe3Ke. 3a1a4i Ha MAKCUMYM U MUHAMYM.
[TonsTHE aCUMIITOTHI, CIIOCOOBI MX ONpeNeNeHHs. AJITOPUTM HUCCIEAOBaHNS QYHKINU U 8
MIOCTPOEHHS ee Tpaduka ¢ TOMOIIBIO MPOU3BOAHON. [IpoOHO-THMHEHHAS QYHKIHSA
KomOnHMpoBaHHOE 3aHITHE
Tema 9.10 Coneprxanne ydaeOHOTO MaTepHuaia
HUccrenoBanne GyHKINN 1
MOCTpOCHHE TpauKOB HccrnenoBanue GyHKIIMA HA MOHOTOHHOCTD U TIOCTPOCHHUE IPa(hUKOB.
2
KomOnHMpoBaHHOE 3aHsTHE
Tema 9.11 Haubonpmee u Coneprxanne yaeOHOTO MaTepHuaia
HaMMEHbIIEE 3HAYCHUS Haxoxnenne HanOoIbIIero 1 HANMEHBIIET0 3HaYeHUH (QYHKIMH, TOCTpOEeHHE TpadhuKOB
QyHKIIIH MHOTOWIECHOB C HCIIOJIb30BAHHUEM alllapaTa MaTeMaTH4ecKOro aHajin3a 2
KomOnHMpoBaHHOE 3aHsTHE
Tema 9.12 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COiep:KaHue (CoAepKaHue NPUKJIATHOT0 MOAYJIsI)
Haxoxnenue ontumanbHOro Haumensbliee u HanOosnblee 3HaueHne GpyHkunu. HaxoxkeHne HauiIyqniero peieHus B
pe3ynpTara ¢ HOMOIIBIO MIPUKJIAHBIX, B TOM YHCIIE CONMAIBHO-9KOHOMUYECKUX M (PH3MUYECKUX 33/1a4ax
HpOH3BOHHOﬁ B HpaKTI/I‘IeCKI/IX HpaKTH‘ICCKOG 3aHsITUE 2
3ajgadax
Tema 9.13 Coneprxanue yueOHOro MaTepuaia
Peenne 3anay. IlponssoiHast ®opmynel n npaBwia quddepennuponanns. Mcenenoanne GpyHKINH ¢ TTOMOIIBIO TPOU3BOIHOM.
(byHKLMY, €€ IPUMEHEHUE HawuGonbliee v HauMeHblee 3HaUCHUs! PYHKIHUT 2
KonrponbHas padbora
Pazgen 10.
Ieproodpasnas pynkuun, ee 12
NnpUMeHeHHe
Tema 10.1 Copepxanre yaeOHOTO MaTepHraa
IlepsooOpasHas GyHKLHH. 3amaga 0 BOCCTAHOBJICHUH 3aKOHA JBW)KCHHUS 110 M3BECTHOU CKOPOCTH. [TOHATHE HHTETPHUPOBAHNS.
IIpaBuna HaxoxAEHUS O3HaKOMJIEHHUE C TIOHATHEM HHTETpaia U iepBoodpasHoit s pynknun y=f(x). Pemenue 3amxay Ha 2

nepBo0Opas3HBIX

CBSI3b IEPBOOOPA3HOM U €€ MPOU3BOIHON, BRIYHCIICHUE TIEPBOOOPA3HOM 1A MaHHOW (QYHKITHH.
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Tabnuna dpopmyn 11 HaX0XKAEHUs IepBO0Opa3HbIX. 3yueHne npaBuia BHIYUCICHUS
nepBooOpasHoit. [TpuMeps! MaTeMaTHIECKOTO MOAEINPOBAHUS C ITIOMOIIBIO0 AU (hepeHInaNIbHbIX
YpaBHEHUH

KomOnnmpoBanHOE 3aHATHE

Tema 10.2
Heonpenenennslii u
OTIpe/IeICHHBIN HHTETPAJIBI

Copneprxanne yaeOHOTO MaTepHaia

IlonsTue HCONPEACICHHOTIO MHTETpaJIa

OK-01, OK-02, OK-
03, OK-04, OK-05,
OK-06, OK-07

KomOunmpoBanHOE 3aHATHE 2

Tema 10.3 Coneprxanne yaeOHOTO MaTepHuaia

ITnormans KpUBOIUHEWHON 3anauu, NPUBOAALIUE K MOHSATHUIO ONPEACIIEHHOTO UHTErpajja — O BHIYMCIECHUH IJIOAAN

tpanenuu. @opmyina Herotona KpI/IBOHI/IHeI‘/'IHOI‘/'I Tpanenuy, O MEPEMEIICHUH TOYKH. TTonsarue ONPENENEHHOTO NHTErpaa.

— Jleiibnuia leomerpraeckmii U GU3MUECKUI CMBICT ompeaenacHHoro naTerpana. ®opmyna Heroroma— 2
JlelibHuIa
KoMmOuHMpOBaHHOE 3aHsTHE

Tema 10.4 Coneprxanne yaeOHOTO MaTepHuaia

ITonsarue 06 OIpEACIICHHOM FeOMeTpW{GCKI/H‘/'I CMBICJI OIIPCICIICHHOT O MHTErpaia

MHTCTPAJIC KaK ILTOTHalH KomOunmpoBanHOE 3aHATHE 2

KPUBOJMHEHHON Tpanenuu

Tema 10.5 IIpodeccuoHaNbHO-OPMEHTHPOBAHHOE CO/IepkaHNe (coaepKaHue MPUKJIATHOT0 MOAYJIA)

OnpenenieHHbIA UHTETPAT B I'eomeTprueckuii cMBICH onpeieneHHoro narerpana. @opmyna HeioToHa - Jlelouuna. Pemenne

JKU3HU 3a[a4 Ha MPUMEHEHHE HHTETpasia JUIsl BRIYUCIICHHUS (PU3NYECKUX BEUYMH U IUIOIMAAeH 2
IIpakTuueckoe 3aHsTUE

Tema 10.6 Copepxanre yaeOHOTO MaTepHuaia

Peutenne 3anauy. IlepBooOpasnas ¢pynkuun. [IpaBuia HaxoXxaAeHUS TepBo0Opa3HBIX. Ee npuMeHeHne

IepBooOpasHas pyHKIHH, ee KontponsHas pabora 2

IIPUMEHEHNE

Paznen 11. Ilpsimble u 18

IJIOCKOCTH B MPOCTPAHCTBE

Tema 11.1. Copepxanrie yaeOHOTO MaTepuaia

OCHOBHBIE MOHATHUS [Ipeamer crepeomerpun. OCHOBHBIE MOHATHSA (TOUYKA, MPSAMast, INIOCKOCTH, IPOCTPAHCTRO).

crepeomerpun. Pacronosxxenne | OCHOBHbBIE aKCHOMBI cTepeomeTpuu. [lepecekaroiuecs, mapaielibHbIe H CKPEIIHBAOLIAECS

IPSIMBIX U IIOCKOCTEN ngMLIe. IIpu3Hak U CBOMCTBO CKpEMIMBAIOLINXCS NPSIMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE 2 OK-01. OK-03. OK-

UTYPBIL. . )

KOMprI/IHI/IpOBaHHOC 3aHSTHE 04, OK-07

Tema 11.2. Conepxanne y4eOHOTO MaTepHuaia

[NapannensHOCTh NPSMBIX, [MapannensHble mpsmast 1 mockocTb. Onpenenenue. [Ipusnak. CBoiicTBa (C JOKa3aTENECTBOM).

MPSIMOM U TUIOCKOCTH, [apannensubie wiockoctu. Onpenenenue. [Ipusnak. CBoiicTa (¢ goKa3aTenscTBOM). Terpasap u

IJIOCKOCTEN ero aneMeHThl. [lapannenenunesn u ero 3neMeHTsl. CBOMCTBAa IPOTUBONOI0XKHBIX I'PaHel U 4

nuaronanen napauienenunena. [locrpoenne ceuennii. Pemenne 3amay.

KoMOuHMpOBaHHOE 3aHATHE
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Tema 11.3.
[lepneHanKyIAPHOCTD NPSMBIX,
MIPSIMOM U TUIOCKOCTH,

Conepxanue y4eOHOTO MaTepuaia

Ilepnennukynsapusle npsiMele. [lapannensHsle npsMble, NEPIEHANKYISIPHbIE K IIOCKOCTH.
[Ipu3Hak nepneHIuKyISIpHOCTH IPSIMOK U IIOCKOCTH. Jloka3aTtenscTBo. [lepnenaukymsp u

IJIOCKOCTER HakJIOHHad. [lepnenaukynspHblie m10cKocTH. [Ipu3Hak neprneHAUKYISIPHOCTH IIIIOCKOCTEH.
JlokazaTenbCcTBO. 4
PaccrosiHust B mpocTpaHCcTBE
KomOnHmpoBaHHOE 3aHATHE
Tema 11.4. Coneprxanne yaeOHOTO MaTepHaia
TeopeMma o Tpex
HepreHuKyJIIpax Teopema o Tpex nepreHuKyispax. /JJoka3zaTenbcTBo. Yoy Mexly IpsIMOM U MIIOCKOCTBIO. YTOII
MEX]Ty TUIOCKOCTSMHU 4
KomOuHupoBaHHOE 3aHsTHE
Tema 11.5. IIpodeccHoHANBEHO-OPMEHTHPOBAHHOE CO/IepKaHNe (cogepKaHue MPUKJIATHOI0 MOAYJIs)
[TapannensHsle, AxcuoMsl ctepeoMeTpun. [lepneHauKynIpHOCTD MPSIMOI U INIOCKOCTH, TApaJIeIbHOCTh JBYX
MEPHEHIUKYIISIPHEIE, NPSIMBIX, IEPIEHAUKYJISIPHBIX INIOCKOCTH, NEPIECHIUKYISIPHOCTD IIIOCKOCTEHN 2
CKpCIIMBAOIINCCA NPAMBIC IIpakTHyeckoe 3aHATHE
Tema 11.6. ConeprkaHue y4eOHOro MaTepuaia
Pewenue 3anay. [Ipsimeie u Pacnonoxxenue npsiMbIX U IUIOCKOCTEN B ipocTpaHcTBe. [lepneHuKyIsspHOCTh U MapaieIbHOCTh
IUIOCKOCTH B IIPOCTPAHCTBE IpsIMBIX M mockocTell. CkpemuyBaronyecs npsiMble 2
KonrponbHas pabora
Pazpnen 12. Koopaunarsl u
BEKTOPBHI 14
Tema 12.1 Coneprxanne yd4eOHOTO MaTepHuaa
Bekrops! Ha mnockocTu BekTopbl Ha IIIOCKOCTH, KOOPAUHATHI BeKTOpa. JleficTBHS HaJl BEKTOPaMH B KOOPAMHATHOH (opme.
CkansipHO€ IPOM3BE/ICHHE BEKTOPOB, €T0 CBOMCTBA, pu3ndecknii cMbIci. CKaIspHOE
MIPOU3BE/ICHNE B KOOPJMHATAX, YTOJ MEXKIY BEKTOPAMH 4 OK-02, OK-03, OK-
KoMOHHUpOBaHHOE 3aHsTHE 04, OK-07
Tema 12.2 Copepxanne yaeOHOTO MaTepuaa
JlexkapToBBI KOOPUHATEI B JlexapToBbI KOOPAMHATHI B IpocTpaHcTBe. [Ipocreiimue 3agaun B koopauHaTax. PaccrosHue
IIPOCTPAHCTBE. Paccrosaue MEXKIY ABYMS TOUKAMH, KOOPAWHATHI CEPEANHBI OTPE3Ka
MEXKIY ABYMS TOUKaAMMU. 2
KoopanHaTs! cepetuHbl KomOuHMpoBaHHOE 3aHsTHE
OTpe3Ka
Tema 12.3 Copepxanrie yaeOHOTO MaTepuaa
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BeKTOpLI B ITPOCTPAHCTBE.

BeKTOpLI B ITPOCTPAHCTBE. CroxkeHue U BhIUMTaHUE BCKTOPOB. YMHOXEHHE BCKTOpPA Ha YHCJIO.

VYron Mexay BEKTOpaMH. Kommnanapasie BekTophl. CKansipHOE MPOU3BEICHNE BEKTOPOB. Pa3noikeHne BEKTOpa o TpeM 4
CkansipHOE IPOU3BEICHNE HEKOMITJTaHApPHBIM BeKTopaM. KoopAnHATEI BEKTOpa, CKAIIIPHOE TPOU3BEACHUE BEKTOPOB B
BEKTOPOB KOOPAMHATAX, YTOJ MEXKAY BEKTOPaMH, Yol MEXKAY NPSIMOMN M INIOCKOCTBIO, YTOII MEXKIY
IUTOCKOCTSIMH. Y pPaBHEHHE IIIOCKOCTH. [ €OMeTpHUECKHi CMBICI ONIPEAETUTENS 2X2
KomOunHupoBaHHOE 3aHsTHE
Tema 12.4 IIpodeccnoHaNIBbHO-OPHEHTHPOBAHHOE CO/lepkaHNe (cogepKaHue NMPUKJIATHOT0 MOAYJIA)
IIpakTHKO-OpHEHTHUPOBAHHBIE KoopannaTHas mII0CKOCTh. Beaucienne paccTosHUN 1 IIomanei Ha MIOCKOCTH.
3a/1a4K HA KOOPMHATHOM KonnyecTBeHHbIE PacyeThl 2
IUIOCKOCTH IIpakTudeckoe 3aHsATUE
Tema 12.5 Coneprkanne yaeOHOTO MaTepHuaia
Perenue 3anau. Koopaunater u JlexapToBbI KOOpPAKMHATHI B IpocTpaHcTBe. BekTopsl B pocTpancTBe. CI0XKEHUE U BBIUUTAHUE
BEKTOPHI BEKTOpPOB. YMHOKEHHUE BeKTopa Ha yucio. KommnanapHsie BekTOpbl. CKalsipHOE IPOU3BEICHUE
BEKTOPOB, BEKTOPHOE MpoU3BeIeHHE. Pa3nojkeHne BeKTopa 110 TpeM HEKOMIUTAHAPHBIM BEKTOPaM.
[IpocTeiimue 3ana4n B kKoopanHaTax. KoopAnHATEI BEKTOpPa, paCCTOSIHUE MEXTY TOUKaMHU,
KOOPAMHATHI CepeIUHBI 0TPe3Ka, CKAIIPHOE NIPOU3BEICHNE BEKTOPOB B KOOPAUHATAX, YTOJI MEXTY 2
BEKTOpPaMH, yroJl MEXJy MPsIMOH M INIOCKOCTBIO, YTOJ MEXKAY INIOCKOCTIMU
KontponsHas pabora
Paznea 13.
MHororpaHHMKH U TeJa 34
BpallleHust
Tema 13.1 Copepxanre yaeOHOTO MaTepHuaia
Bepiunsl, pe6pa, TpaHu ITonaTtue MHOTOrpaHHUKa. Ero 351eMeHThI: BEpUINHBI, pe6pa, rpanu. /{uaronans. CeucHue.
MHOTOTpaHHHUKA BrInykJiple ¥ HEBBITYKIIbIE MHOTOTPaHHUKH 2
KoMOnHUpOBaHHOE 3aHsTHE
Tema 13.2 Copepxanrie yaeOHOTO MaTepuaa
ITpusma, ee cocTaBsOLIKE, [Monstre npusmel. Ee ocHoBanust n 60koBble rpanu. Beicota npusMel. [IpsiMast 1 HakJIOHHAs OK-01, OK-02, OK-
ceuenue. [Ipsimas u mpaBunbHas | npusma. [IpaBunbHas npusma. Ee ceuenne 2 03, OK-04, OK-05,
MPU3MBI KoMOUHHpOBaHHOE 3aHSTHE OK-06, OK-07
Tema 13.3 Copnepxanue yaeOHOTO MaTepHuaia
[Mapannenenunen, Kyo. [Mapannenenwumesn, cBoicTBa NPSMOYTOIEHOTO NMapaienenunena, kyo. Ceuenne kyoa,
Ceuenme xy0a, napasuielienunena 2
Tapajuiesienume1a KomOuHMpoBaHHOE 3aHsTHE
Tema 13.4 CopeprxaHue yaeOHOro MaTepuaia
Iupamuna, ee COCTaBNAIONIKE, IMupamuna u ee 3nementsl. Ceuenue nupamuasl. [IpaBunbHasg nupamuga. Y ceueHHas nupaMuaa
ceuenue. [IpaBunbHas
nupaMmujia. Y cedeHHas 2

MpaMuia

KoMOuHMpOBaHHOE 3aHATHE
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Tema 13.5
BokoBas 1 MoyiHasi HOBEPXHOCTh
MPU3MBbI, THPAMUJIBI

Conepxanue y4eOHOTO MaTepuaia

[Tnouags OOKOBOI M MOJTHOI MOBEPXHOCTH MTPU3MBI, TUPAMHU/IBI

KOMGI/IHHpOBaHHOG 3aHATUC

Tema 13.6
JIBmokeHME U peoOpa3oBaHue
moro0ust

Conepxanue y4eOHOrO MaTepuaia

[MapannensHbiit nepeHoc. CUMMeETpUs Ha INIOCKOCTH U B IpocTpaHcTBe. CUMMeTpus B Ky0e,
napajuienenumnese, npusme, nupamue. [osopor. I[IpeodpazoBanue nogodOust

KOMGI/IHHpOBaHHOG 3aHATUC

Tema 13.7 IpodeccuoHaNIbLHO-OPUEHTHPOBAHHOE COEPKAHUE (COTEPKAHNE MPUKJIIATHOI0 MOTYJIs)
Hpumepsl cummerpuii B CuMMeTpHst B IPUPO/IC, APXUTEKTYPE, TEXHUKE, B OBITY
npogeccun
IpakTHYeCKOE 3aHITHE
Tema 13.8 Coneprkanue y4eOHOro MaTepuaia

IIpaBusibHBIE MHOTOTPaHHUKH,
HMX CBOMCTBA

TlonsTue MpaBUJIbHOTO MHOT'OIpaHHUKA. CpoiicTBa MPpaBUJIbHBIX MHOT'OI'PaAHHUKOB

KomOuHupoBaHHOE 3aHsITHE

Tema 13.9
[ununHzap, ero coCTaBIISAIOLIKE.
Ceuenne nuanHapa

Cozepxanue yu4eOHOro MaTepuana

Hunuuap u ero aineMeHTsl. CeueHne UINHIPa (TTapajuieIbHOe OCHOBAHMIO U ocH). Pa3zBepTka
HUJIMHIpA

KoMOuHHpOBaHHOE 3aHSTHE

Tema 13.10
Komnyc, ero cocrapnsiomme.
Ceuenue KoHyca

Copepxanne yaeOHOTO MaTepuaa

Konyc u ero anementsl. CeueHne koHyca (mapaielibHoe OCHOBAHHIO M MTPOXO/IAIIee yepe3
BEpIIUHY), KOHMYECKHE ceueHusl. Pa3BepTka KoHyca

KoMOuHHpOBaHHOE 3aHSITHE

Tema 13.11
Yceuennslii konyc. CeueHue
YCEYEeHHOT0 KOHYyCa

Copepxannie yaeOHOTO MaTepuaia

VYceuennslit konyc. Ero obpasytomias u Beicota. CedeHHe YCEYEeHHOTO KOHyca

KoMOUHHpOBaHHOE 3aHSITHE

Tema 13.12
Iap u cdepa, ux ceueHust

Copepxanne yaeOHOTO MaTepuaia

IIap u chepa. Bzaumuoe pacnonoxxenue cepsl u miockoctu. CeueHue mapa, chepsl

KoMOuHMpOBaHHOE 3aHATHE

Tema 13.13

ITousitue 06 0OBbEME TEIIA.
OrtHo1ieHne 00eMOB
II0JIOOHBIX TEN

Copepxanre yaeOHOT0 MaTepuaia

ITonstue 06 o6beMe Tena. O6beM Kyda U IPSIMOYTOJIBHOTO Napajutenenunena. O6bemM Ipu3Mbl U
mmHApa. OTHOIIEHHEe 00beMOB TIOJO0HBIX Tell. ['eoMeTpUIecKrii CMBICT ONpeACTUTENS 3-T0
Tops KA

KOM6HHPIpOBaHHO€ 3aHATUC

Tema 13.14
OOBEMBI U IIOLIAIT
MOBEPXHOCTEH Tes

Coneprxanue ydeOHOTO MaTepHuaia

O06beMbl nupaMuabl U KoHyca. O0beM mapa. [lnommany nosepxHocTei el

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

Tema 13.15

Conepxanue y4eOHOrO MaTepuaia
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KOMGI/IHaHI/II/I MHOT'OI'paHHUKOB

KOMGI/IHaHI/II/I ICOMETPUICCKUX TCJI

U TeJI BPaIlCHUs KoMmOnHMpOBaHHOE 3aHsTHE 2
Tema 13.16 Cojeprxanue yueOHOr0 MaTepuaia
I'eomeTpuueckue komOuHanuu | Mcnonb3oBaHne KOMOMHAIMI MHOTOIPAaHHUKOB M TEJl BPAIICHHs B IIPAKTUKO-OPUEHTUPOBAHHBIX
Ha MIPaKTHKE 3amadax 2
[IpakTuueckoe 3aHsaTue
Tema 13.17 Coneprxanne yqaeOHOTO MaTepHala
Pemenne 3amau. OOBeMBI 1 IUIONIAM HOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BPAICHUS
MHOTOrpaHHUKH U TeNa KontponsHas padora 2
BpAIICHHS
Paznea 14.
MHo:xecTBa. DIeMEeHThI 8
Teopuu rpagos
Tema 14.1 Coneprkanne ydeOHOTO MaTepHaja
MHoxecTBa [Monsitre MHOXecTBa. [TonMHOXKeCcTBO. OnIepay ¢ MHOXKECTBAMHU
KomOnHMpOBaHHOE 3aHATHE 2
Tema 14.2 ITpodeccuoHaIbHO-OPUEHTHPOBAHHOE co/lep:KaHue (Copep:KaHNe MPUKJIATHOT0 MOAYJIs)
Omnepanuy ¢ MHOXKECTBAMH Omnepanmy ¢ MHOKECTBaMU. PeleHne mpuKiIaTHpIX 3a1ad
[IpakTHdeckoe 3aHATHE 2 OK-01, OK-02,
Tema 14.3 Conepxanne yd4eOHOTO MaTepHala OK-03, OK-04,
I'padsi Moustue rpada. Csa3HbIH rpad, JepeBo, LUK rpad) Ha MIOCKOCTH OK-05, OK-07
IIpakThyeckas pa6ora 2
Tema 14.4 Copepxanne yaeOHOTO MaTepuaa
Pewenue 3anau. MHoxecTBa, Onepanun ¢ MHOXKecTBaMu. OnrcaHne peaibHbIX CUTYalHi ¢ TOMOIIBbI0 MHOXKECTB. [IprMeHeHue
I'pads! u ux npuMeHeHNE rpa¢oB K PelICHHIO 3a7a4 2
KontponsHas padora
Pa3gen 15. DiieMeHThI
KOMOUHATOPUKH, CTATHCTHKH
U TEOPHHU BEpPOSITHOCTEIA 14
OK-01, OK-02,
Tema 15.1 Conepxanue yaeGHOro MaTepuana OK-03, OK-04,
OCHOBHBIE IOHATHSA IlepectranoBku, pa3menieHus, coueranus. bunom Herotona OK-05, Ok-07
KOMOMHATOPUKHU
2
KombuHmpoBaHHOE 3aHATHE.
Tema 15.2 Copepxanre yaeOHOTO MaTepHraa
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CoObITHE, BEPOSITHOCTD CoBMeCTHBIE ¥ HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSTHOCTH CyMMBI COOBITHH. Y ClIOBHAs
coOprtus. CrioskeHne u BEPOSATHOCTH. 3aBUCUMBIC M HE3aBUCHMBIE COOBITHS. TEOopeMbl 0 BEPOATHOCTH MTPON3BEACHHUS 2
YMHOKEHHUE BEPOATHOCTEN coOpITHil. @OpMyIa MOIHOH BepOATHOCTH, popmyna bepHymm
KomOunHMpoBaHHOE 3aHsTHE
Tema 15.3 IIpodeccuoHAILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (CoAepKaHue NPUKJIATHOIO MOAYJIsI)
BepositocTs B OTHOCHUTEIbHAS 9aCTOTa COOBITHS, CBOHCTBO €€ yCTOWIMBOCTH. CTaTHCTHYECKOE OTIPEICIICHUE
Hpo(eCCHOHAIBHBIX 3a/1a4ax BeposATHOCTH. OIIeHKa BEPOSITHOCTH COOBITHS
IIpakTHdeckoe 3aHATHE 2
Tema 15.4 Coneprxanne ydeOHOTO MaTepHuaia
JuckpeTHas ciryvainas Bunel cnyyaiinpix BenuuuH. OnpeaeneHue IUCKPETHON Cly4aiiHON BENMYMHBL. 3aKOH
BCJIMYHHA, 3aKOH €¢ pacupeleneHns JUCKPETHOM cilydaiiHOM Ben4uuHbl. Ee 4nciioBble XapaKTepUCTUKHI 2
pacnpeneseHus KomOunmpoBanHOE 3aHATHE
Tema 15.5 Coneprkanne yaeOHOTO MaTepHuaia
3aaun MAaTeMaTHYECKOU Bapuannonnsii paa. [omuron gactot u rucrorpaMMa. CTaTUCTHYECKHE XapaKTEPUCTUKHU psfa
CTaTUCTHKHU HaOII0JaeMbIX JaHHBIX 2
KomOnHMpOBaHHOE 3aHTHE
Tema 15.6 IIpodeccuoHaLHO-OPHEHTHPOBAHHOE COiep:KaHue (CoAepKaHue NPUKJIATHOT0 MOAYJIsSI)
Cocrasnenne TabvIl 1 [TepBuuHas 0OpaboTKa cTaTUCTUYECKUX JaHHBIX. ['padmueckoe nx npencrasienue. Haxoxnenue
AuarpaMM Ha IPaKTHKe CPEAHUX XapaKTePHUCTHK, HAOJII0AaeMbIX JIAHHBIX 2
[IpakTudeckoe 3aHATHE
Tema 15.7 Coneprxanne ydeOHOTO MaTepHraia
Perenue 3a1a4. DieMEHThI OnemenTs KOMOUHaTOpUKH. COOBITHE, BEPOATHOCTH COOBITHS. CIIOKEHNE N YMHOKEHHE
KOMOHHATOPHKH, CTATUCTUKA U | BepOATHOCTEH 2
TeOpI/II/I BCpOHTHOCTeﬁ KOHTpOJ’IBHaﬂ pa60Ta
Koncyabranus 2
IIpomMeskyTouHasi arTecTanus (JK3aMeH) 4
Bcero: | 292
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3. YCJIOBUSA PEAJIM3ALIMU YYEBHOI'O ITPEIMETA
3.1. TpeGoBaHNsi K MUHUMAJLHOMY MATEPUAIBHO-TEXHUYECKOMY O0ecre4eHHI0
Jis  peanu3anuy  TporpamMMbl - Y4eOHOTO TIpeaMeTa NPeIyCMOTPEHBI  CIEIYIOIINe
CHeIMaJIbHbIC IOMEIICHUs: KaOMHET MaTeMaTUKH.
OcHamenve  y4yeOHBIX KAaOMHETOB U JIa0OpaTOpUM  yCTAHOBJIEHO  MPOTOKOJIOM

Mertonudeckoro coBeta gakynbreta: [IpoTokon Ne 8 ot 19.06.2024 r.

3.2. UndopmanmnonHoe odecreyeHne 00y4eHus

[lepeyeHp MCHONB3yEeMBIX YYEOHBIX H3JaHHH, VIHTEpHET-pEecypcoB, IOMOIHUTEIHLHON
JUTEPATYypPhl
OcCHOBHBIC HCTOYHUKHU:

1 boromomnos, H. B. Ilpaktuueckue 3ansaTus no maremaruke B 2 4. YacTs 1 : yuebHoe
nocodwue Jutst cpeaero npodeccnonansHoro oopasosanus / H. B. boromonos. — 11-¢
u311., epepad. u pomn. — Mocksa : U3natenscto FOpaiit, 2023. — 326 ¢c. —
(ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-08799-4. — Tekcr:
anexkTpoHHbIN // O6pazoBatenbHas miargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/512668

2 boromomnos, H. B. IlpakTuueckue 3aHaTHs 10 MareMaTuke B 2 4. YacTs 2 : yueOHOE
nocobue it cpeaHero npodeccuoHanibHoro oopasosanus / H. B. boromosnos. — 11-¢
u31., nepepad. u pon. — Mocksa : U3gatensctBo Opaiit, 2023. — 251 ¢. —
(ITpodeccronansuoe oopazoBanue). — ISBN 978-5-534-08803-8. — Texkcr:
anekTpoHHbId // OOpa3oBarenbHas miaTdopma FOpaitt [caiit]. — URL:
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4. KOHTPOJIb U OHEHKA PE3VJIbTATOB OCBOEHUSA YYEBHOI'O
NPEIMETA
KoHTponb 1 oleHKa pe3ylnbTaToB OCBOCHHS YU4EOHOTO IMpEeIMeTa PacKpBIBAIOTCS yepes
JTUCIUIUIMHAPHBIE Pe3y/bTaThl, HalpaBJIeHHbIE HA (OPMUPOBaHKE OOLIUX U MpodeccnoHaTbHBIX

KOMHeTeHHI/Iﬁ I10 pasjgciiaM U TEMaM COACPKaHUA yqe6Horo Marcpualia.

Oomasi/npodeccuoHanbHast Pasznen/Tema Tun oueHoYHbIX
KOMITETEHI[UA MepOonpHUsITHS
OK 01. Beibupats criocoOb1 P1,Temal.1,1.2, 1.3 II-0/c, 1.4, TecTupoBanue
pelieHus 3a1a4 15,16,1.7 YcrHblit onpoc
npoQecCHOHANEHOM P/2, ;IZMH 2.1,2.2,2.3,2.4, 2.5 II- MaTtemaTndeckuii
o/c, 2.
ACHTCIBHOCTH P 3, Tems3.1,3.2,3.3,34 -0fc, | ‘oot
MIPUMEHHUTEIIBHO 35 WNuauBuyanbHas
K Pa3JINYHBIM KOHTCKCTaM P4, Temu 4.1, 4.2, 4.3, 4.4, 45 CaMOCTOSATEIbHAS
P 5, Temsl 5.1,5.2,5.3,5.4 pabora
P 6, Temnr 6.1, 6.2, 6.3,6.4,6.5,6.6 | Ilpencrasienue
IT-0/c, 6.7 pe3ysbTaToB
P7, Temb1 7.1,7.2,7.3,74,7.5, MPAKTHYECKHX
7.6, 7.7 I1-0/c,7.8,7.9, 7.10, 7.11
P &, Temsr 8.1, 8.2 pabor
P9, Temer 9.1,9.2,9.3,9.4, 9.5, Kontponbrad
9.6,9.7,9.8,9.9,9.10,9.11, 9.12 pabora
IT-o/c, 9.13 Brmmonnenue
P 10, Temsr 10.1, 10.2, 10.3, 10.4, AK3aMEHALIMOHHBIX
10.5 I1-o/c, 10.6 3aaHmi
P11, Temsr 11.1,11.2,11.3,11.4,
11.5I1-0/c, 11.6
P12, Temsr 12.1,12.2,12.3,12.4
IT-o/c, 12.5
P 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5, 13.6, 13.7 I1-o/c, 13.8, 13.9,
13.10, 13.11, 13.12, 13.13, 13.14,
13.15, 13.16, 13.17
P 14, Temn 14.1, 14.2 I1-0o/c, 14.3,
14.4
P 15, Temnr 15.1, 15.2, 15.3 IT-o/c,
15.4,15.5, 15.6 T1-o/c, 15.7
OK 02. Mcnons3oBaTh P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, TectupoBanue
COBpPEMEHHBIE CPEICTBA 15,16,1.7 YeTHEIH ompoc
MOMCKa, aHAIN3a U P/2’ ;FZMH 2.1,2.2,2.3,2.4,2.51I- MareMaTnueckuii
o/c, 2.
aTeprperatt P3, Temsi 3.1,3.2,3.3, 34 l-ofc, | ‘et
uHbOpMaIIHH, 1 35 NuauBuyanbHas
WHPOPMAIIMOHHBIC P4, Tempr 4.1,4.2,4.3,4.4,45 CaMOCTOSTEILHAS
TEXHOJIOTUH JIJIS P5, Tems1 5.1,5.2,53,54 pabora
BBIITOJIHEHUS 33024 P 6, Temn1 6.1, 6.2, 6.3, 6.4,6.5,6.6 | IlpencraBienue
npodeccrnoHaTbHOM E;O/PF’ 6.7 11727374 75 pe3yIIbTaTOB
, Temw1 7.1,7.2,7.3,7.4,7.5,
JCHTEIRHOCTH 7.6,7.7 T-0/c,7.8,7.9, 7.10, 7.11

42




P 8, Temmnr 8.1, 8.2

P9, Tems1 9.1,9.2,9.3,94,9.5,
9.6,9.7,9.8,9.9,9.10,9.11,9.12
IT-o/c, 9.13

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5 IT-o/c, 10.6

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

P12, Temsr 12.1, 12.2,12.3, 12.4
IT-o/c, 12.5

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5, 13.6, 13.7 IT-o/c, 13.8, 13.9,
13.10, 13.11, 13.12, 13.13, 13.14,
13.15, 13.16, 13.17

P 14, Temnr 14.1, 14.2 I1-o/c, 14.3,

14.4
P 15, Temsr 15.1, 15.2, 15.3 IT-o/c,
15.4, 15.5, 15.6 IT-o/c, 15.7

MPAKTUIECKHIX
pabot
Konrtposnbnas
paborta
Bremonnenue
9K3aMEHAIIMOHHBIX
3aJaHUN

OK 03. [lmanupoBats 1
pealin30BbIBaTH COOCTBEHHOE

P 1, Tema 1.1, 1.2, 1.3 IT-0/c, 1.4,
1.5,16,1.7
P2, Tems1 2.1,2.2,2.3,2.4,2.5 11-

TectupoBanue
YcrHbIil onpoc

mpodeccuoHaIbHOE U MareMaTnuecKuit
JUYHOCTHOE Pa3BUTHE, ;/g’ %F'SMH 31.32.33. 34 [l-o/e JUKTaHT
HpeaIPUHAMATENLCKYIO 3.5’ T T ’ WuauBuayansHas
JIEATENHHOCTD B P4, Tembr 4.1,4.2,4.3,4.4,4.5 CaMOCTOSATEIbHAS
npodeccroHanbHOI chepe, P 5, Tems1 5.1,5.2,5.3,5.4 paborta
HCII0Ib30BaTh 3HAHUS I10 P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5,6.6 | IlpencraBienue
(uHaHCOBON I'PaMOTHOCTH B IT-0/c, 6.7 pe3ysbTaToB
Pa3IMYHBIX KU3HCHHBIX P7,P7, Temet 7.1,7.2,7.3,7.4, NPaKTUYECKUX
cnTyatIx ;:i,17.6, 7.7 I1-0/¢,7.8,7.9, 7.10, paGot

P 8, Temrr 8.1, 8.2 Kontponbras

P9, Temn 9.1,9.2,9.3,9.4,9.5, pabota

9.6,9.7,9.8,9.9,9.10, 9.11, 9.12 Brmmonaenue

I1-o/c, 9.13 9K3aMEHAI[HOHHBIX

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

10.5 II-o/c, 10.6

P11, Temsr 11.1,11.2,11.3,11.4,

11.5I1-0/c, 11.6

P12, Temsr 12.1,12.2,12.3,12.4

IT-o/c, 12.5

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

13.5, 13.6, 13.7 IT-o/c, 13.8, 13.9,

13.10, 13.11, 13.12, 13.13, 13.14,

13.15, 13.16, 13.17

P 14, Temnr 14.1, 14.2 I1-o/c, 14.3,

14.4

P 15, Temnr 15.1, 15.2, 15.3 IT-o/c,

15.4,15.5, 15.6 I1-o/c, 15.7
OK 04. O¢dpexrnuBHO P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, TectupoBanue

B3aHMMOJCHCTBOBATh U

15,16, 17

YceTHBIT onpoc
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paboTaTh B KOJUICKTUBE U P2, Temn 2.1,2.2,2.3,2.4,2.5I1I- MareMaTu4eCKui
KOMaH/E o/c, 2.6 JUKTAHT

gg, Temnr 3.1, 3.2, 3.3, 3.4 I1-o/c, VIHuBH/yaTbHAS

P4, Temsr 4.1,4.2,4.3, 4.4, 4.5 camMocTosTeIbHat

P 5, Temsi 5.1, 5.2, 5.3, 5.4 pabora

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 Ipencrasnenue

II-o/c, 6.7 pe3ysIETaToB

P7,P7, Temrr 7.1,7.2,7.3,74, MPAKTUYECKHUX

7.5,7.6,7.711-0/c,7.8,7.9, 7.10, pabot

711 KonTposibHas

P &, Temsr 8.1, 8.2

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

9.6,9.7,9.8,9.9,9.10,9.11, 9.12 Brmonserue

I-o/c, 9.13 9K3aMCHAIIMOHHBIX

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

10.5 IT-o/c, 10.6

P11, Temsr 11.1,11.2,11.3,11.4,

11.5I1-o0/c, 11.6

P12, Temnr 12.1,12.2,12.3,12.4

IT-o/c, 12.5

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,

13.5,13.6, 13.7 IT-o/c, 13.8, 13.9,

13.10, 13.11, 13.12, 13.13, 13.14,

13.15, 13.16, 13.17

P 14, Temnr 14.1, 14.2 I1-o/c, 14.3,

14.4

P 15, Temnr 15.1, 15.2, 15.3 IT-o/c,

15.4,15.5, 15.6 IT-o/c, 15.7
OK 05. Ocy1iecTBasiTh P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, TectupoBanue
YCTHYIO 1 THCbMEHHYIO 15,16, 1.7 VYcrHbIi onpoc
KOMMYHUKAIIMIO Ha P2, Temer2.1,2.2,2.3,2.4,2.5I1- MareMaTU4eCcKui
TOCY/IapCTBCHHOM SI3BIKE ;/g’ %,'SMH 31.32.3.3. 3.4 [l-o/c JIUKTAHT
Poccuiickoit ®enepanun ¢ 35’ T ’ WuauBuayanbHas
y4€TOM 0COOEHHOCTEH P4, Tempi 4.1,4.2, 4.3, 4.4, 45 CaMOCTOSTEIIbHAS
COLMAJIBHOTO M KYJIBTYPHOI'O P5, Temsr 5.1,5.2,5.3,54 pabora
KOHTEKCTa P 6, Temnr 6.1, 6.2,6.3,6.4,6.5,6.6 | Ilpeacrasienue

IT-0/c, 6.7 pe3yiIbTaToB

P7,P7, Temr1 7.1,7.2,7.3,7.4, MPAKTHUECKIX

7.5,7.6,7.7 11-0/c,7.8,7.9, 7.10,

711 pabort

P &, Temsr 8.1, 8.2 Konrposnbhas

P9, Temer 9.1,9.2,9.3,9.4,9.5, pabota

9.6,9.7,9.8,9.9,9.10,9.11, 9.12 Brinonnenue

IT-o/c, 9.13 DK3aMEHAIIMOHHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 3a1aHMil

10.5 II-o/c, 10.6

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

P12, Temsr 12.1, 12.2,12.3, 12.4
IT-o/c, 12.5
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P 13, Temsr 13.1,13.2,13.3,13.4,
13.5,13.6, 13.7 IT-o/c, 13.8, 13.9,

13.10, 13.11, 13.12, 13.13, 13.14,

13.15, 13.16, 13.17

P 14, Temsr 14.1, 14.2 T1-0/c, 14.3,
14.4

P 15, Temnr 15.1, 15.2, 15.3 IT-o/c,

15.4,15.5, 15.6 IT-o/c, 15.7

OK 06. IIposiBATH P1,Temal.1,1.2, 1.3 II-0/c, 1.4, TecTupoBanue
IPakIaHCKO- 15,16,1.7 VCTHBIH onpoc
NaTPHOTUIECKYIO MO3HIIHUIO, P/2’ JZMH 2.1,22,23,2.4,251I- MaremaTuuecKmii
o/c, 2.
ACMORCTPHPOBATS P9, Tems 9.1, 9.2, 9.3, 9.4, 9.5, AMICTAT
OCHOBE TPAIUIMOHHBIX 9.12 CaMOCTOSTE/IbHAS
00IIICUeTIOBEYCCKIX P 10, Temsr 10.1, 10.2, 10.3, 10.4, pabora
LIEHHOCTEH, B TOM YHCIIE C 10.5 IT-o/c, 10.6 [pencrasienue
y4eTOM rapMOHU3ALIUN P13, Temsr 13.1, 13.2, 1;’-;' f??g’ pe3yIbTaToOB
MEKHAIMOHAIBHBIX U 13.5,13.6, 13.7 I-o/c, 13.8, 13.9, HPAKTHYCCKUX
13.10, 13.11, 13.12, 13.13, 13.14, aGor
MOKPEIHTTOSHAIX 13.15, 13.16, 13.17 p
OTHOIIICHH, IPUMEHSThH KonrtposbHast
CTaHJapThI pabora
AHTHKOPPYIIIHOHHOT'O BrimonHenne
OBEIEHUS 9K3aMEHAI[HOHHBIX
3aJaHui
OK 07. ConeiicTBOBaTH P1,Temal.1,1.2, 1.3 II-0/c, 1.4, TecTupoBanue
COXPaHEHHIO OKPYKAIOIIei 15,16,1.7 VCTHBIH onpoc
CPEJIBI, PECYPCOCOEPEKEHHIO, P/2° ;FZMH 2.1,22,23,2.4,2511- Maremarudeckuii
o/c, 2.
MPUMEHATS 3HARNA 00 P 3, Temsr 3.1, 3.2, 3.3, 3.4 IT-o/c, AMICTART
M3MEHEHHUH KJIMMaTa, 35 WuauButyanbHast
MPUHIIAIEL OE€PEKITHBOTO P4, Tembi 4.1,4.2,43,4.4, 4.5 CaMOCTOSITEITbHAsT
IPOM3BOACTBA, dpdexTuBHO | P 5, Temsr 5.1, 5.2, 5.3, 5.4 pabora
JIEHiCTBOBAThH B P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 | IIpencrasienue
YPE3BBIYANHBIX CHUTYAIUSIX IT-0/c, 6.7 pe3ysbTaToB
P7,P7, Temn 7.1,7.2,7.3,7.4, HAKTHUECKUX
7.5,7.6,7.7 11-0/c,7.8,7.9, 7.10,
7.11 pador
P 8, Temsr 8.1, 8.2 KonrporeHas
P9, Tems 9.1, 9.2, 9.3, 9.4, 9.5, pabora
9.6,9.7,9.8,9.9,9.10, 9.11, 9.12 Brimonaenue
IT-o/c, 9.13 JK3aMEHAIIMOHHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4, 3a1aHMi

10.5 IT-o/c, 10.6

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

P12, Temsr 12.1,12.2,12.3,12.4
IT-o/c, 12.5

P 13, Tems: 13.1, 13.2, 13.3, 13.4,
13.5, 13.6, 13.7 IT-o/c, 13.8, 13.9,
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13.10, 13.11, 13.12, 13.13, 13.14,
13.15, 13.16, 13.17
P 14, Tems! 14.1, 14.2 I1-o/c, 14.3,

14.4
P 15, Temsr 15.1, 15.2, 15.3 I1-o/c,
15.4, 15.5, 15.6 IT-o/c, 15.7
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