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PACCMOTPEHO COTI'JTJACOBAHO

Ha 3acenanuu LK 3am. nupekropa no YMP
00111600pa30BaTEIIbHBIX,

€CTECTBCHHOHAYYHBIX

Y TYMaHUTAPHBIX AUCLUUTUINH

[Tporpamma yuebHoM aucummiuael QO/ly.04 MartemaTuka pazpaboTaHa B COOTBETCTBHH C
npuka3zoM MuHuctepcTBa obpazoBanus u Hayku Poccuiickoit @enepanun ot 17 mas 2012 roga
Ne 413 «O06 ytBepxkaeHUHN (enepaabHOro rocyJapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHAApTa
cpenHero oOmiero oOpa3oBaHMsI(C W3MEHEHUSMU U JOMOJIHEHUSMHU) U 3aperuCTPUPOBAHHBIM
MunucteperBom toctuiu Poccuiickoit @enepauun 7 utons 2012 roga (Perucrpanuonssiii Ne
24480),B COOTBETCTBUH C TpeOOBaHUIMHU (eepaTbHOTO FOCYAapPCTBEHHOTO 00pa30BaTeIbHOTO
CTaHaapTa cpeaHero mnpodeccuoHAIbHOTO oOpa3oBanmsi 1o crnenuanbHocTH 15.02.14
OcHainleHue cpeIcTBaMH aBTOMATHU3AIMM TEXHOJOTMYECKHX MPOIECCOB M NMPOU3BOACTB,
YTBEPXkKACHHOTO MpuKkazoM MuaoOpHayku Poccum ot 09.12.2016 N 1582 (pen. ot 01.09.2022)
"O6 yrBepxkaeHuU (enepaabHOro ToCyJapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHJIAPTa CPEAHETO
npodecCuoHaIbHOTO 00pa3oBaHusi 1o crneuuanbHocTd 15.02.14 OcHaienue cpeacTBaMu
aBTOMATHU3allMM  TEXHOJOTMYEeCKHX  MPOLECCOB M  MPOM3BOACTB (O  oTpacism)”
(BapeructpupoBano B Munrwocte Poccunm 23.12.2016 N 44917), na ocuoBanuu I[IpumepHoit
paboueii  mporpammbl  00IIeoOpa3oBaTenbHOM  AUCHUIUIMHBEL — MarTemaTtuka Ui
npoQeCCHOHANIBHBIX 00pa30oBaTeIbHbIX opranuszanui, pazpadorannon ®I'OY IO «UucTtutyT
pa3ButTus npodeccruonaibHoro o0pazoBaHus»(6a30BbIl YpOBEHb, BapuaHT 1) (mpotokon Ne 14 ot
30.11.2022).
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1. O0mas xapakrepucTuka padoydeil nporpaMmbl 0011e00pa30BaTEeIbHOM
AUCHMIINHBI «MaTemMaTuka)

1.1. Mecto AUCUMIUIMHBI B  CTPYKType  npodeccHOHATbHOI
o0pasoBareabHoil nporpammsl CIIO:

O6meobpazoBaTenbHASA JTUCITUTUTIHA «Marematuka SIBIISICTCS
00si3aTebHOM  4YacThi0  OO0IIe00pa3oBaTeIbHOrO  IMKJIa  00pa3oBaTEeNbHOM
nporpammel B cootBeTcTBUU ¢ PI'OC cnenunanbHoctn 15.02.14 OcHamenue
CpeICTBaMH aBTOMATHU3AIMH TEXHOJOTUYECKUX MPOIECCOB M MPOHU3BOJACTB (II0
OTPaCIIsM).

1.2. e u muIaHUpyeMble pe3yJIbTAaThl 0CBOCHUS JUCHUIIIHHBI:

1.2.1. Heab (uCUMIIAHBI

Conepxanue IPOTPAMMBI 00111600 pa30BaTEIbHOM JACIUTUIAHBI
«MareMaTuka» HampaBJI€HO Ha JIOCTWXKEHHE pe3yJIbTaTOB €€ W3Yy4YCHUs B
cootBercTBUM ¢ TpeboBanusiMu PI'OC COO c yuyerom mnpodeccruoHaIbHOM
HarnpasieHHocTr ®I'OC CIIO.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHUSA  001e00pa3oBaTeJIbHOM
aucuIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO.

Oco0oe 3HaueHne TUCUMILIMHA uMeeT npu popmupoBanuu 1 pazsutun OK u
[TK



O01mme KOMIETEeHIINHU

IInanupyemMsble pe3yJbTaThl 00yYeHHs

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01 Bsi6upats criocoOsbr
[peLICHUS 3a1a4
podhecCHOHATBLHOM

e TeIbHOCTH
[PUMEHHUTETBHO

K pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTH K TPYIY,
MacTepCcTBa, TPYIOII00UE;
- TOTOBHOCTh K

OCO3HAHHE IICHHOCTH
aKTUBHON  JICATCIBHOCTH
TEXHOJIOIMYECKOW U COLMAIIbHOM HAIPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH M
CaMOCTOATENIbHO BBINOJIHATH TAKYIO S TEIbHOCTD;

- HHTEpEC K Pa3IMYHbIM cdepam MmpodhecCHoHaATbHOM]
ITeATEeIIbHOCTH,
OsBiagenue

IIO3HAaBaTCIbHBIMU IIGﬁCTBI/I?IMHI

YHHUBEPCATbHBIMU y4eOHBIMH
a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEIILHO bopmynHupoBaTh u
AKTyallu3upoBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBaTh CYIIECTBEHHBIH NPHU3HAK WIIU
OCHOBaHUS IS CpaBHEHHS, KIacCU(DUKANNHA U
000OIICHHUS;

- ONpeAeNATh  IeIu

MMapaMETPhI 1 KPUTCPHUU UX JOCTUIKCHUSA

JACATCIIBHOCTH, 3aJaBaTh
- BBIABJIATH 3aKOHOMCPHOCTH U IIPOTHUBOPCUUA B
PACCMATPUBACMBIX SABJICHUMAX,

- BHOCUTH KOPPCKTUBLI B ACATCIIBHOCTDb, OLICHUBATDH
COOTBCTCTBUC PC3YJILTATOB LICJISIM, OICHHUBATH PUCKHU
[MOCJIEICTBUI ACATCIIbHOCTH,

- Pa3BHUBATH KPCATHUBHOC MBIIIJICHUC IMPU PCIICHUU

-BJIaJIETh METO/IAMHU JIOKA3aTENbCTB, AITOPUTMAMU PELIEHUS
3ajad; yMeHue (OpMyIHpOBaTh ONPEIEICHUs, aKCUOMBI 1
TEOPEMBI, TPUMEHSTh UX, TPOBOIUTH TOKA3aTEeIbHbIE
paccyKIeHUs B XO/1€ PELICHUs 3a1ay;

- YMETh OIIEPUPOBATh MOHATUSMU: CTEIIEHb YUCIIA, JJorapupm
U1CIIa; YMEHUE BBIIOJIHATH BHIUMCICHUE 3HAUCHUN U
peoOpa30BaHus BBIPAKEHUH CO CTETEHAMU U Jorapudmamu,
peoOpa3oBaHus IPOOHO-PALIMOHATIBHBIX BRIPAXKCHUH;

- YMETh OIIEPUPOBATH MOHATHIMHU: PALlMOHAIBHEIE,
MppanroHalbHbIE, TOKA3aTeIbHbIC, CTETICHHBIE,
lorapupmMHUIECcKue, TPUTOHOMETPUYECKHIE YPaBHEHHS U
HEpaBEHCTBA, X CUCTEMBI;

- YMETh OIEpPUPOBATh MOHATUAMU: (HYHKIIUS, HETIPEPBHIBHAS
(byHKLUS, TPOU3BOIHAS, IEPBOOOpA3HAas, ONpeAETICHHBIH
MHTErpaji; yMEeTh HaXOIUTh IPOU3BOAHBIE HIEMEHTAPHBIX
(yHKINH, HCTIONB3YS CIPABOYHBIE MAaTEPHAIIBI; UCCIIETOBATH B
MPOCTEHIINX CITy4asx PYHKINU HA MOHOTOHHOCTh, HAXO/UTh
HarOOJIBIIE | HANMEHBIITNE 3HAYCHNS (DYHKIIUIA; CTPOUTH
rpauKu MHOTOUYJIEHOB C MCIIOJIb30BAaHUEM allapara
MaTeMaTHYeCKOro aHaJIN3a; IPUMEHSTh IPOU3BOIHYIO MTPH
PELLICHUHM 3aJ1a4 Ha JBM)KEHUE; peliaTh MPakTHKO-
OpUEHTHPOBAHHBIE 33/1a41 HAa HAUOOJIbIIINE U HAUMEHBIIINE
3HAYEHUs, Ha HAXOXKICHUE ITYTH, CKOPOCTH M YCKOPEHHUS;

- YMETh OIIEPUPOBATH MOHATHIMU: PallMOHANIbHAs (GYHKLINS,
rokasareibHasi QyHKIMS, CTeNeHHAst PYHKLIUS,

PKU3HEHHBIX TIPOOIIeM

morapudmuueckas QyHKIUs, TPUTOHOMETPUYECKHE (PYHKIINH,




0) 0a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

- BJIQJIETh HaBBIKAMU Y4€OHO-HCCIIEA0BATEIbCKON 1]
[MPOCKTHOM J1eATEIbHOCTH, HABBIKAMHU DPa3pelICHHUS]
po0em;

- BBUBIIATh NPUYMHHO-CJICJACTBEHHBIC CBS3U H
AKTyaJTM3UpOBaTh 3aJady, BBIIBUTAaTh THIIOTE3Y ¢
[PEIICHNU S, HAXOIUTh ApTYMEHTHI AJIS I0KA3aTeIbCTBA|
CBOUX YTBEP:KICHHIA, 15|

3a/laBaTh I[apaMeTpbl

KPUTEPUU PELLICHHUS;
- AHAJIU3MPOBATH IIOJIYYEHHBIE B XOJ€ PpELICHHUs
3a1a4yd  pe3yJbTaTbl, KPUTHYECKH OLEHUBATH UX|

JIOCTOBCPHOCTb, IIPOrHO3UPOBATL HU3MCHCHUC B
HOBBIX YCJIOBUAX;
-- YMCTb IICPCHOCUTDH 3HAHUSA B IMO3HABATCIIBHYIO U

IIPAKTUYICCKYIO o0iactu KU3HCACATCIIbBHOCTH,

- YMCTb HHTCIpUPOBATH 3HAHHUA W3  PA3HBIX
MpeAMETHBIX 00JIaCTeH;

- BBIIBUT'aThb HOBBIC naeu, npeajiararth
OPHUTMHAJIBHBIC IMTOAXOJAbl U PCUHICHUS,

138 CIOCOOHOCTH ux WCIOJIb30BaHUS B

MO3HABATEILHOM U COLMAIbHOM IMPaKTUKE

oOpaTHbIe (YHKLINHU; YMEHHE CTPOUTDH I'PaPUKH U3YIEHHBIX
(yHKUINH, UCTIONB30BATh TPAPUKH MPH U3YYEHUH MTPOLIECCOB U
3aBUCUMOCTEH, IPU PEIICHUH 3a/1a4 U3 APYTHX y4eOHBIX
[IPEMETOB U 33Ja4 U3 PeabHOM KU3HU; BbIpaXaTh (hopMyIaMu
3aBUCUMOCTH MEXly BEJIUUYNHAMY;

- YMETh pelIaTh TEKCTOBBIE 331a4H Pa3HbIX TUIIOB (B TOM YHCIIe
Ha MPOLIEHTHI, O U YaCTH, Ha IBU)KEHUE, paboTy, CTOUMOCTh
TOBapOB U YCIIYT, HAJOTH, 3a/1a4l U3 00JIaCTU yIpaBJIEHUS
ITMYHBIMU ¥ CEMEHHBIMH (DMHAHCAMH ); COCTABIISITH BEIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 3a/1a4H,
MICCIIEI0BATh MTOJIY4€HHOE PELICHHUE U OLIEHUBATh
[IPaBON10100HOCTh PE3YJIbTATOB;

- YMETh OIIEPUPOBATh MOHATUIMU: CpeaHee apu(PMETUYECKOE,
MennaHa, HauOoJiblllee M HAaMMEHbIIee 3HAUCHMsI, pa3Max,
criepcus, CTaHAapTHOE OTKIIOHEHHWE YHCIIOBOrO Habopa; yMeTh
M3BJIEKATh, UHTEPIIPETUPOBATh HH(POPMALINIO, IPEICTABICHHYIO B
Ta0iuIax, Ha JuarpaMMax, rpadukax, OTpakaroIllyto CBOMCTBA
[pEaSIbHBIX MTPOLIECCOB U SIBJICHUIL; MPEACTaBIATH HHPOPMAIUIO C
[TOMOIIbIO TAaOJIUI] ¥ JUarpamMmm; UCCIe10BaTh CTATUCTUYECKUE
TaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM IpaduecKuX METOJI0B U
DIIEKTPOHHBIX CPEACTB;

- YMETh OIIEPUPOBATH MOHATHIMU: CIIy4aiHBIN ONBIT U CIy4aifHOE
COOBITHE, BEPOSTHOCTH CIYYalHOTO COOBITUS; yMEHHE BBIUUCIISATH
BEPOSTHOCTH C UCIIOJIb30BAaHHEM I'paUueCKUX METOIOB;
[PUMEHSTH (OPMYIIBI CII0)KEHUS U YMHOKEHUSI BEPOSITHOCTEH,
KOMOMHATOPHBIE (PaKThl U (POPMYIIBI IPU PELICHUH 3a/1a4;
OLICHUBATh BEPOSITHOCTH PEAJIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4aiiHBIMU BEJIMYMHAMH; YMEHUE PUBOAUTH TPUMEPHI




MPOSIBJICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOAHBIX U
OOIIECTBCHHBIX SBIICHUSIX;

- YMETh ONIEPUPOBATH MOHATUAMU: TOUKA, IPSAMasi, INIOCKOCTb,
[IPOCTPAHCTBO, IBYIPAaHHBIN YIOJI, CKPELIUBAIOIIUECS MIPSIMbIE,
[apajyIeIbHOCTh U MEePIEHAUKYISIPHOCTh NPSMBIX U IUNIOCKOCTEH,
YTOJI MEKAY IPSAMBIMHU, YTOJI MEXY IPSIMOM U INIOCKOCTBIO, YTOJl
MEXTy IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH JI0 TNIOCKOCTH,
[PAcCTOSIHUE MEXIY MPSIMBIMHU, PACCTOSTHUE MEKIY TUIOCKOCTSIMH;
YMEHHUE HCIIONIb30BaTh MPH PELICHUHN 331a4 U3yYCHHBIC (DaKThI U
TEOpEeMBbI IJIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPYKaIOIIETO MUPA;

- YMETh OIIEPUPOBAThH MOHATUSIMU: MHOIOI'PaHHUK, CEUCHHE
MHOTrOrpaHHMKa, KyO, mapajuiesenunes, npusma, nupamMmuia,
(burypa 1 moBepxXHOCTb BpallleHUs, LIMJIMHP, KOHYC, 11ap, chepa,
ceueHus! (pUrypsl BpallleHus, INIOCKOCTb, Kacaromascs cepsl,
[UTMHIpA, KOHYCA, TUIOMIA b IOBEPXHOCTH MUPAMUIBI, IPH3MBI,
KOHYca, IIWINHPA, TUI0IIa1b chepbl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MTapajuIeyenuIe/1a, TMPaAMH/IbI, TIPU3MBI,
[UIMHIpA, KOHYCa, [Iapa; yMeHHe N300pakaTh MHOTOTPaHHUKH H
[MOBEPXHOCTH BpAIIEHUs, UX CEYECHHUS OT PYKH, C TOMOIIbIO
UEePTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHUE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh MPaBUIbHbIE MHOTOTPAaHHUKHY;

- YMETh OIEPUPOBATh MOHATUAMU: IBUKEHHUE B TIPOCTPAHCTBE,
M0J00HBIE PUTYPHI B TIPOCTPAHCTBE; HCITOJIF30BATh OTHOIIICHHE
ruiomiaiel moBepxHocTell 1 00beMOB OJOOHBIX GUTYp MPU

PEIICHUH 3a]1a4;




- YMETb BBIYUCIIATH TEOMETPUUECKNE BEIMUUHBI (JIMHA, YO,
rioniaib, 00beM, MJIOLIAAb IOBEPXHOCTH), UCTIONb3YS
M3ydeHHBIE POPMYIIBI U METO/BI;

- YMETh OIIEPUPOBATh MOHATUAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOp/MHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOpA,
CKaJISIpHOE IIPOU3BE/IEHUE, YTOJ MEXAY BEKTOPaMHU, CyMMa
BEKTOPOB, IPOU3BEACHNE BEKTOPA HA YUCIIO; HAXOAUTB C
[TOMOIIbIO U3YUYEHHBIX (POPMYJI KOOPAUHATHI CEPEANHBI OTPE3KA,
[paccTOsSIHUE MEXY JBYMs TOUKAMU;

- YMETb BBIOMPATh NOAXOJAIMIMMI U3YUEHHBIN METO JUIsl PEIICHUS
3a]1auM, paclio3HaBaTh MaTeMaTHuecKue (GaKkThl U
MaTeMaTHYeCKUe MOJEIH B IPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSX, B UCKYCCTBE; YMEHHE IPUBOIUTH IIPUMEPHI
MaTeMaTHYeCKUX OTKPBITUI POCCUHCKON U MUPOBOI
MaTEeMaTUYECKON HAYKH.

- YMETb ONIEPUPOBATh MOHATUSAMU: ONpeeIeHUE, aKCHOMA,
TeopeMa, CIIEICTBUE, CBOICTBO, IPU3HAK, JOKA3ATENbCTBO,
[paBHOCUJIbHBIE (DOPMYJIMPOBKHU; yMEHUE (HOPMYIINPOBATh
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKI€HUE, IPUBOAUTD
[IPUMEPBI U KOHTPIIPUMEPBI, UCIIOJIB30BATH METO.L
MaTEeMaTUYECKON MHAYKLMH; IPOBOJNUTD JOKA3aTEIbHbIE
[pacCyXJI€HHUs NP PELICHNUH 3aJa4, OLIEHUBATh JIOTMYECKYIO
[IPABHJIBHOCTb PaCCyXACHMI;

- YMETb ONIEPUPOBATH MOHATUSAMU: MHOXKECTBO, IIOJIMHOKECTBO,
orepaluy HaJl MHOKECTBAMU; YMEHHE UCTI0JIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN amnmapar i OIMUCaHUs pealibHbIX MPOLECCOB U
SIBIICHUM TIPY PELEHUH 33/1a4, B TOM YHCJE U3 IPYTUX YUeOHBIX

[pEeIMETOB;




- YMETh OIIEPUPOBATH MOHATHIAMU: Tpad, CBA3HBIN rpad, 1epeBo,
[IUKJT, Tpad Ha INIOCKOCTH; YMEHHUE 33/1aBaTh M OMHUCHIBATH Tpadbl
Pa3IMYHBIME CIIOCOOAMU; MCIIONIb30BATh Ipadbl IPU PELICHUN
3a1ad4;

- YMETh CBOOOJIHO OIIEPUPOBATh MOHATHSIMU: COUETAHUE,
[IEPEeCTaHOBKA, YUCJIO COYETAHUHN, YUCIIO IEPECTAHOBOK; OMHOM
HproTOHA; yMEHHE NPUMEHATh KOMOMHATOPHbIE (DAKThI U
[PACCy’KJICHHUs U1 PELICHHUs 3a1a4;

-YMETbh OIIEPUPOBATH MIOHATHIAMU: HATYypaJIbHOE YUCIIO, LETIO0E
YKCIJIO, OCTATOK 110 MOAYJIIO, PALIHOHAIIBHOE YHUCIIO,
MPPALMOHAIBHOE YHCII0, MHOXKECTBA HATYPAJIbHBIX, LIEIIbIX,
pallMOHAIbHBIX, JEHCTBUTEIBHBIX YACEN; YMEHUE UCIIOIb30BaTh
[IPU3HAKU JETUMOCTH, HAUMEHBIINN OOIINI 1eIUTeNb U
HarMeHblIee o0liee KpaTHoe, alroput™M EBkiina npu pereHun
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU IIO3ULIHOHHBIMU CUCTEMaMU
CUMCIICHUS;

- YMETbh CBOOOTHO ONIEPUPOBAThH MOHATHSIMU: CTENIEHB C LIEJIbIM
[TOKa3aTeJIeM, KOPEHb HaTypaJIbHOM CTENIEHH, CTENEHb C
[pallOHAIBHBIM ITI0KA3aTENIEM, CTEIIEHb C ICHCTBUTEIIbHBIM
(BelecTBEHHBIM) ITOKa3aTeNeM, Jorapugm ymucia, CHHYC,
KOCHHYC Y TAHT€HC IIPOU3BOJILHOIO YUCIIA;

- YMETb OIIEPUPOBATH MOHATUAMU: TOKIAECTBO, TOXKIAECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YpaBHEHUH
1 HEPaBEHCTB, PABHOCWIBHOCTh YPABHEHUI, HEPABEHCTB U
CHCTEM, PALIMOHAJIBHBIE, UPPALMOHAIBHBIE, TOKA3ATEIIbHBIE,
CTETIeHHbIE, JIoTapu(PMUUECKHe, TPUTOHOMETPUUECKHE
YPABHEHUSI, HEPAaBEHCTBA U CUCTEMBI; YMEHUE PEIIAaTh YPABHEHUS,
HEPABEHCTBA U CHCTEMBI C TOMOIIBIO PA3JIMYHBIX IPUEMOB;




pemaTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPOM;
[IPUMEHATHh YPAaBHEHHS, HEPABEHCTBA, MX CHCTEMBI JJISl PEIICHUS
MaTeMaTHYECKUX 3a]a4 U 3a/1a4 U3 Pa3InYHbIX 00JIaCTei HAYKU U
[peaJbHON KU3HU,

-yMeTb CBOOOJIHO ONEPUPOBATH NOHATUAMM: rpaduk QyHKLIHNH,
oOpaTtHas GpyHKIHMSA, KOMIIO3ULIMS PYHKITUH, JIMHEHHAST PYHKITUSA,
KBaJpaTU4Has QYHKLUS, CTeNIeHHas QYHKLHUSA C LIEIbIM
MokaszaresieM, TPUTOHOMETpUIecKre PyHKIINU, 0OpaTHbIC
TPUTOHOMETpHUYECKUE (DYHKIMH, TIOKa3aTelbHas U
orapudmuueckas QyHKINN; YMEHHE CTPOUTH TpaduKu
(byHKINH, BRIIOTHITH TpeoOpa3oBaHus rpadukoB GyHKINHI;
YMEHHUE UCII0Ib30BaTh rpaduKu GYHKLUUHN ISl U3Y4EeHUS
[IPOLIECCOB U 3aBUCUMOCTEH MPH PELICHUH 3a7ay U3 APYTUX
y4e€OHBIX IPEMETOB U U3 PEANbHOM KU3HH; BBIPAXKAaTh
(bopMynaMu 3aBUCUMOCTH MEX]ly BETMUYUHAMU;

YMEHHE CBOOOHO ONEPUPOBATH MOHITHAMHU: YETHOCTH (PYHKITUH,
MEPUOTMIHOCTD (DYHKIIMU, OTPAaHHYEHHOCTH (DYHKITHH,
MOHOTOHHOCTh (DYHKIIMH, SKCTpEMYM (YHKIUHU, HAHOOJbIIee U
HarMEHbIIIee 3HAaYeHUST PYHKIIUHN Ha TIPOMEKYTKE; yMEHHE
[IPOBOJIUTH HUCCIIE0OBaHNE (DYHKIINH;

YMEHHUE MCII0JIb30BaTh CBOMCTBA U rpaduku GyHKIMH A
pelLleHNs ypaBHEHU, HEPaBeHCTB U 3a/1a ¢ apaMeTpaMu;
300pakaTh Ha KOOPIAUHATHOM MIIOCKOCTH MHOXKECTBA PEILICHHH
YpaBHEHHI, HEPAaBEHCTB U UX CHCTEM;

- YMETh CBOOOJIHO OTIEPUPOBATH MOHATHIMHU:
MOCJIeIOBATEIBHOCTD, apu(METHYECKAs! TPOTPECCHS,
reoMeTpHuueckas mporpeccus, 0eCKOHEYHO yObIBaroIias
reoMeTpUYecKasi IPOTPEeCCHsi; YMEHHE 3a1aBaTh
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[10CJIE0BATENBHOCTH, B TOM YHCJIE C TOMOLIbIO PEKYPPEHTHBIX
hopmyu;

- YMETh OIEPUPOBATH MOHATHAMHU: HETIPEPHIBHOCTD (DYHKIIHH,
ACUMITOTHI rpaduka GyHKIMH, IepBast U BTOpast IPOU3BOIHAS
(byHKIINHN, TEOMETPUYECKU U (PU3UUYECKUN CMBICI POU3BOIHOM,
repBooOpa3Has, onpeAeNeHHbI HHTErpall; yMEHUE HAXOIUTh
ACUMITOTHI rpaduka GyHKIMK;, YMEHUE BBIYUCIISATH TPOU3BOTHBIC
CYMMBI, TIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (D YHKIIHIA,
HAXO/JUTh YpaBHEHHE KacaTebHOU K TpaduKy (yHKIHH;
[YMEHME HCII0JIb30BATh ITPOU3BOIHYIO JUIsl UCCIIEI0BAaHUS
(yHKINH, [UTS HAXO0XKICHUS HAWTY4IIIero PerIeHus B
[PUKJIAIHBIX, B TOM YHCJIE COI[MATIbHO-DKOHOMUYECKHUX U
buznyecKux 3aaayax, A ONpeAesieHUs] CKOPOCTH U YCKOPEHHUS;
HAXOUTh IJIOMAAN U 00BEMBI (PUTYDP C TOMOILILIO0 HHTETPAJIa;
[IPUBOJANUTH IPUMEPBI MATEMAaTHUYECKOT0 MOJIETTUPOBAHUS C
moMoIIbio AuddepeHIInaIbHbIX YpaBHEHUH;

- YMETb ONEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCJIO,
COMPSIKEHHBIE KOMIUIEKCHBIE YNCIIa, MO1YJIb U apTyMEHT
KOMILIEKCHOTO YHclia, popMa 3alluCH KOMIUIEKCHBIX YHCEll
(reomeTpuyecKasi, TPUTOHOMETpUYECKas U airedpanyeckas);
YMETh IPOU3BOIUTH apudMeTHuecKue 1eiHCcTBUS ¢
KOMITJIEKCHBIMHU YHCJIAMU; IPUBOJUTH TPUMEPbI HCIIOIb30BaHMS
KOMITJIEKCHBIX YHCET;

- YMETh CBOOOJIHO OIIEPUPOBATh MOHATHAMU: CPEIHEE
apudMeTHIecKoe, MearnaHa, HanboJIbIllee 1 HANMEHbBIIIEE
3HAYEHUS, pa3Max, TUCIepCHsi, CTAHJApPTHOE OTKJIOHEHUE JJIs
OMMCAHUS YUCIIOBBIX JAHHBIX; YMEHHE UCCIIEI0BATh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
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rpadu4ecKuX METOJIOB U SJIEKTPOHHBIX CPEJCTB; rpauuecKu
MICCIICIOBAaTh COBMECTHBIC HAOIOIEHHS C IOMOIIBIO IUarpamMm
[pacCEeBaHMs U JINHEWHOU PETPECCUU;

- YMETh HAXOJUTh BEPOATHOCTH COOBITUI C HCIOIb30BAHUEM
rpagMuecKuX METOJI0B; IPUMEHSATh I PELICHUs 3a1a4
(OpMyIIbI CIIOKEHUS U YMHOXKEHMSI BEPOATHOCTEH, opMyITy
[IOJTHOM BeposITHOCTH, popMyny bepHyiin, KoMOMHATOpHBIE
(bakThl 1 POPMYIIBL; OLIEHUBATH BEPOSTHOCTH PEATBHBIX COOBITHIA;
YMEHHUE ONEpUPOBATh MOHITHAMU: CITydaiiHasl BeIMYMHA,
pacripesieieHue BEpOATHOCTEH, MaTEMaTHIECKOE OKHIaHHE,
ITUCTIEPCUS U CTAHAAPTHOE OTKJIOHEHUE CIyYaiiHON BEJTMYUHBIL,
(byHKLNU pacnpeaeseHns U INIOTHOCTU PaBHOMEPHOTO,
[0Ka3aTeIbHOI0 U HOPMAJIBHOTO PACIpEe/ICHH; yMeHue
MICII0JIb30BaTh CBOMCTBA M3YUEHHBIX paclipe/leleHuil JUIst
peLIeHNs 3a1a4; 3HaKOMCTBO C OHATUSIMH: 3aKOH OOJIBIINX
YHICEIT, METOABI BHIOOPOYHBIX UCCIIEIOBAHMIA; YMEHUE PHUBOIUTD
MIPUMEPHI MPOSIBIICHHUS 3aKOHA OOJIBIINX YHCET B TPUPOTHBIX U
OOIIECTBEHHBIX SIBJIICHUSX;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMH: TOUYKA, MIPSIMas,
[JIOCKOCTB, POCTPAHCTBO, OTPE3OK, JIyY, IUIOCKUH YToJI,
NIBYTpaHHBIN YTroJl, TpeXTPaHHBIN YroJl, epeceKkaroIuecs,
napajiesibHble U CKpelIMBarolecs NIpsaMble, TapaielbHOCTh U
MEepIEHANKYIISPHOCTD MPSIMBIX U TIOCKOCTEH, YToJl MEXy
MPSMBIMH, YTOJI MEXJTy MIPSIMOM U IJIIOCKOCTBIO, YTOJI MEXTY
TUIOCKOCTSIMHU; YMEHHE UCTIOIb30BaTh MPH PEIICHUH 33129
M3ydeHHbIE (PAKTHI M TEOPEMBI ITITAHUMETPUH; YMEHHE OIICHUBATh
pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MHPE; YMEHHE OTIEPHPOBAThH

[MOHATHUAMU. MHOT'OT'PAHHHUK, CCUCHUC MHOI'OI'paHHUKa,
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[PaBUIBHBII MHOTOTPAHHUK, IPU3Ma, TUpaMuia, Gurypa u
[MOBEPXHOCTh BpaLICHHUs, IUIHHID, KOHYC, IIap, chepa,
pa3BepTKa MOBEPXHOCTH, CEUCHUS KOHYCA U IIMIUHIIPA,
[apajiesibHble OCH WJIM OCHOBAHUIO, CEYEHHUE 11apa, MII0CKOCTb,
Kacarolascs cepsl, HUINHAPA, KOHYCA; YMEHHUE CTPOUTh
CeueHHe MHOIOIpaHHHKA, H300pakaTh MHOTOTPAHHUKH, (PUTYPbI
1 IOBEPXHOCTH BpAILEHUs], UX CEUYEHUs], B TOM YHCJE C TIOMOLIbIO
DIIEKTPOHHBIX CPEJICTB; YMEHHE IPUMEHSTH CBOMCTBA
reOMETPHUECKUX (DUTYP, CAMOCTOSTENHHO (POPMYITHPOBATH
OTIpeIeNIeHUs] N3y4aeMbIX (UTYp, BBIABUTATh THIIOTE3BI O
CBOICTBAX M MPU3HAKAX T€OMETPHUECKUX (HUTYpP, 0OOCHOBHIBATH
VI OIIPOBEPraTh UX; YMEHUE MPOBOJAUTH KiIacCU(UKALUIO GUTyp
[10 PA3JIMYHBIM [TPU3HAKAM, BBIIOJHATH HEOOXOAUMBIE
ITOTIOJIHUTEIIBHbBIE TIOCTPOCHUS;

- YMeTb CBOOOIHO ONEPUPOBATH MOHATHAMMU: TUIOIIAAb (PUTYDBI,
00beM (PUTYpHI, BEJTUYMHA YTJIa, PACCTOSIHUE OT TOYKH JI0
MUIOCKOCTH, PACCTOSTHUE MEX/TY MPSIMBIMU, PACCTOSTHHE MEXKIY
[IOCKOCTSIMH, TUIOMIAH C(ephl, IIIO0MIAh ITOBEPXHOCTH
[ paMU/JIbl, TPU3MBL, KOHYCA, IWJIMHIpPA, 00BbEM Ky0a,
[PSIMOYTOJIBHOTO Mapajulesenunea, MMpaMu/ibl, IPU3MBI,
[UIMHApA, KOHYCa, [I1apa; YMEHUE HaXOIUTh OTHOIIEHUE
00BEMOB MOJOOHBIX (HUTYD;

- YMETh CBOOO/THO ONIEPUPOBATH MOHATHAMMU: JIBIKEHHE,
MapajieNIbHbIA IEpPeHOC, CHMMETPHS Ha TUIOCKOCTH U B
[IPOCTPAaHCTBE, IOBOPOT, MpeodpazoBaHue MOJ00uS, TOJOOHBIE
(burypbl; yMeHH€e pacro3HaBaTh paBHbIE U MOA00HBIE GUTYPHI, B
TOM YHCJIE B IPUPOJIE, UCKYCCTBE, apXUTEKTYpPE; YMEHUE
MCTIOJTF30BaTh TE€OMETPUYECKIE OTHOIIICHHS, HAXOIUTh
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reOMETPUYECKUE BETMUMHBI (JJIMHA, YTOJI, TUIOMA1b, 00bEM) IIPH
PELICHUH 33724 U3 APYTUX YUEOHBIX MPEIMETOB U U3 peabHON
PKU3HU;

- YMETh CBOOOJIHO OIIEPUPOBAThH MOHATUAMU: IPSIMOYTOJIbHAS
cucTeMa KOOPJMHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEACHUE BEKTOPA Ha YHUCJIO,
pa3jioKeHUE BEKTOpa Mo 06a3ucy, CKaIsIpHOE IPOU3BEICHUE,
BEKTOPHOE IIPOU3BE/ICHUE, YTOJI MEXKAY BEKTOPAMU; YMEHHE
MICII0JIb30BaTh BEKTOPHBIN U KOOPIAUHATHBIN METOA JUIsl pELICHUs
reOMEeTPUYECKUX 3a7a4 U 33/1a4 APYruX y4eOHbIX IPEIMETOB;
OIIepUPOBATh NOHATUAMU: MaTpuLa 2X2 u 3X3, onpenenuTenb
MaTpULIbl, FEOMETPUUYECKUIA CMBICI ONIPEIETUTEIS;

- YMETh MOJIEJTUPOBATh PeabHbIC CUTYAI[MH Ha SI3bIKE
MaTeMaTHKH; COCTABIISATh BbIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U
MX CHCTEMBI 10 YCJIIOBHUIO 3a/1a4M, UCCIIEN0BATh IIOCTPOCHHBIE
MOJIEJIN C UCIIOIb30BAHUEM allllapaTa aaredpsl,
MHTEPIPETUPOBATH MOTYUEHHBIN pe3yNbTaT; CTPOUTh
MaTeMaTUYeCKHUE MOJIEH C MTOMOUIbIO0 TEOMETPUYECKUX TTOHATUI
1 BEJIMYMH, pelIaTh CBSI3aHHbIE C HUMU MTPAKTUYECKHE 3a/1a4H;
COCTAaBIIATh BEPOATHOCTHYIO MOJIENb U HHTEPIPETUPOBATH
[OJIy4YE€HHBIM PE3yJIbTaT; pelaTh IPUKIIAJHbIE 3a1a4U
CpEICTBAMU MaTEMATUYECKOTO aHAIN3a, B TOM YHCIIE COLUAIBHO-
HKOHOMHUYECKOTO U (PH3UUECKOTO XapaKTepa;

- YMEHUE BBIOMPATh MOIXOSAIINI METO ISl peILIeHHs 3a]1a4H;
MOHMMAaHNUE 3HAYMMOCTU MaTeMAaTUKH B U3yYE€HUU MPUPOIHBIX U
OOLIECTBEHHBIX MPOLIECCOB U SIBICHUI; yMEHUE PACIIO3HABATH

ITPOSABJICHUEC 3aKOHOB MAaTEMAaTUKH B HCKYCCTBC, YMCHUC
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[IPUBOAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUNA POCCUMCKON U
MUPOBOI MaTEMaTU4ECKON HAyKU

OK 02 Hcnonp30BaTh
COBpPEMEHHBIE CPEJICTBA
[MOKCKa, aHAJIN3a U
WHTEPIIPETany HHHOPMAITUH,
1 MH()OpMAIOHHBIE
TEXHOJIOTHH JJIS1 BBIIIOJIHEHHS
3a1a4 IpodeCcCHOHATBHON
eITeIbHOCTH

B oGnactu LHNEHHOCTH HAYYHOI'O ITO3HAHM:

-c(hopMUPOBAHHOCTH MHPOBO33pEHUS,)
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH U OOILNECTBEHHOM IPAKTHKH,
OCHOBaHHOTO Ha aore KYJbTYD,

CHOCO6CTBYI-OH_ICFO OCO3HaHHUIO CBOCTO MCECTa B
TOJIMKYJIIBTYPHOM MHPC;

- COBCPIICHCTBOBAHHC SI3BIKOBOM M YHMTATEIbCKOM
KYJIbTYPBlI KaK CpCIACTBa B3aUMOICUCTBUS MCKOY]
JIFOAbMHA Y ITIO3HAHUA MHPaA,

- OCO3HaHHMC IICHHOCTH HaquOﬁ JACATCIIBHOCTH,

FOTOBHOCTb OCYILIECTBIIATh IIPOEKTHYIO y
MCCIIEIOBATENBCKYIO JAESITEIbHOCTh UHIUBUAYAIbHO
1 B TpyIIIIE.

OBnaneHune YHHUBEPCAIbHBIMU y4eOHBIMHU

[03HABATEIbHBIMU JEUCTBUSIMMU:

B) paboTa ¢ uHpOpMaueil:

- BJIAJCTh HaBBIKAMU IOJIy4€HUS HH(OpMAIMM U3
MCTOYHUKOB  pa3HBIX THUIIOB, CaMOCTOSITEIHHO
OCYIIECTBIISITh TIOUCK, aHAJIN3, CUCTEMAaTU3aIHI0 U
MHTEPIpPETAINI0 HH()OPMAIK pa3IHYHBIX BHIOB U
dhopm mpecTaBIeHNS,

- CO3/1aBaTh TEKCThl B Pa3IMYHBIX (opmarax c
y4eTOM Ha3HayeHHs UWHGPOpMalMd U  LEJIEeBOH

ayJIUTOpUH, BbIOMpas  ONTHUMaJbHYIO  (hopmy

- YMETh OIICpUPOBATh NOHSATHAMH: pAlMOHATbHAS (QYHKIHS,
nokaszareiabHas GyHKLUS, CTeTeHHas QyHKIHS, IorapuMuieckas
(byHKLMS, TPUTOHOMETpUYECKUE (YHKUUHU, oOpaTHbIe (DYHKIIHMH;
YMEHUE CTPOUTH IpaMKy W3YYEHHBIX (YHKUUH, HCIIOIB30BATh
rpadyKd TpU HW3YYEHHH TPOLECCOB W 3aBUCHUMOCTEH, MpH
pPEUICHUH 3aiad U3 JPYyruX YYeOHBIX MpPEAMETOB M 3a1ad W3
peaNbHOW JKW3HH; BBIpaXKaTh (OPMyJIaMu 3aBHCUMOCTH MEXKIY
BEJIMYNHAMU;

- YMEThb ONEpPHPOBaTh MOHSATHAMH: TOXIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPAaBHEHUI U
HEPaBEHCTB, PABHOCUIBHOCTh YPaBHEHHH, HEPABEHCTB U CHCTEM,
palMoOHaJIbHBIE, WPPAIMOHAIBHBIC, TOKA3aTeNbHbIC, CTEICHHBIC,
lorapupmMuIecKue, TPUTOHOMETPHUYECKHE yYpaBHEHHS,
HEPAaBEHCTBA U CUCTEMbI; YMETh peIlaTh YpaBHEHHUs, HEPAaBEHCTBA
1 CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX IPHEMOB; peIllaTh YpaBHEHMUS,
HEpaBEHCTBA M CHCTEMBI C MapaMeTpoM; IMPUMEHSTh YpaBHEHUS,
HEPAaBEHCTBA, X CUCTEMBI JUISl PELLICHUS] MaTeMaTHUECKUX 3ajiay U
3ajjay U3 pa3IMuHBIX 00JacTell HAyKU U peabHOMN JKU3HU;

yMEThb
[apaJuICIbHbII  IIEPEHOC,

CBOOOJTHO ~ OIEPHUPOBATH MOHATHUSAMH: JBHKEHUE,
CHMMETpUS Ha IUIOCKOCTH U B
[IPOCTPAHCTBE, MOBOPOT, MpeolOpa3zoBaHHe MOA00US, MOJOOHBIE
(UTypBI; yMETh paclio3HaBaTh PaBHbBIE U TTOI00HBIC (PUTYPHI, B TOM
qucie B MIPUPOJIE, UCKYCCTBE, apXUTEKTYpe; YMETh UCIIOIb30BaTh
reoMeTpHUYECKUe HaXOJUTh  TI'eOMETPHUYECKUe

BCJIMYHHBI (IIJ'II/IHa, yroJ, rmjiaomanb, O6’beM) IIpH PCUICHWU 3a/1a4 U3

OTHOIICHMA,

MPCACTABJICHUA U BU3YyaJIU3alluu,

NPYTruX y4eOHBIX NPEAMETOB U U3 PEATbHOM KU3HU
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- OLICHUBATh AOCTOBCPHOCTD, JICTUTUMHOCTD

nHpOpMAlMK, €€ COOTBETCTBUE

MOPAJIbHO-3TUYCCKUM HOPMaM;

[MpaBOBbBIM U

- MCIIOJIB30BaThb CPCIACTBaA I/IH(bOpMaI_[I/IOHHBIX Hu

KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKAaTHUBHBIX H
OpraHU3alMOHHBIX 3aJa4 C CO6J'II-OI[€HI/IGM

TpeOOBaHUN SPTOHOMHKH, TEXHUKH OC30MaCHOCTH,

TUTHEHBI, pecypcocOepekeHusi, TMPABOBBIX |
PTHYECKUX  HOPM, HOpPM  HMH(OPMAIMOHHOH
0e30IMacHOCTH;

- BJIAJICTh HABBIKAMHM pACIO3HABAHUS W 3allUThI
nHpopManuu, HMHPOPMAITMOHHON
ITUYHOCTH

0€e3011aCHOCTH

OK 03 [1nanupoBaTh U
[peaTn30BbIBATh COOCTBEHHOE
pohecCuoHaIBbHOE U
ITMYHOCTHOE Pa3BHUTHE,
peINpPUHIMATENbCKYIO
NesITeIbHOCTD B
npodeccnoHaabHOM chepe,
MICTI0JIb30BaTh 3HAHMS 1O
(uHAHCOBON TPAMOTHOCTH B
[Pa3TMYHBIX KU3HEHHBIX
CUTYyaIHsx

B o6nact 1yXOBHO-HPaBCTBEHHOT'O BOCTIMTAHMUS:

-- c(hopMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS,
PTUYECKOTO TTOBECHUS;

- CIIOCOOHOCTH OIIEHWBATh CUTYAllUIO W MPUHUMATH
OCO3HaHHbIE PEUIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HAHME JIMYHOTO BKIAJa B IOCTPOCHHE
YCTOMYMBOTO OYIyIIEro;

- OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POJUTEISIM U
(W) ApYTUM 4JI€HaM CEMbH, CO3/IaHHI0 CEMbHU H|
OCHOBE  OCO3HAaHHOTO  MPHUHATHS  LEHHOCTEH]
CEMEWHON W3HU B COOTBETCTBUU C TPATULUSIMU

HaponoB Poccuu;

- YMETh ONEPHUPOBATH HNOHATUSIMU: panroHaIbHBIE,
MPpALMOHAJIBHEIE, IIOKa3aTeJbHBIE, CTEIICHHBIE,
morapumuueckre,  TPUTOHOMETPUYECKHE  YpaBHEHHUS U

HEpPAaBEHCTBA, UX CUCTEMBI;

yYMETh OIEpUPOBaTh MOHATUAMHU: MHOTOTPAHHUK, CEUYCHUE
MHOTOTpaHHHMKa, KyO, Mapajulesenunes, Mpu3Ma, NHpaMuja,
(urypa u noBepxXHOCTb BpallleHHs], IUIMHIP, KOHYC, 1ap, chepa,
ceueHHst (UTypbl BpallleHMs, IUIOCKOCTb, Kacaromascs cdepsl,
UIIMHOpA, KOHYCa, IJIomaab MMOBEPXHOCTU MUpaMUABI, ITPU3MBEIL,
cdepsl,

nupaMubIl,

KOHyCa, IWJIUHIpA, 00BeM

[PSIMOYTOJIBHOTO

ILIOIAIb
napajuiesienumnesna,

KyO0a,
MIPU3MBI,
[MTHH]IPa, KOHYCa, IIapa; YMEHHE H300pakaTh MHOTOTPAHHUKH U]
MMOBEPXHOCTH BpAIICHHS, WX CEUCHUS OT PYKH, C TIOMOIIBIO

UCPTCIKHBIX HWHCTPYMCHTOB U JJICKTPOHHBIX CPEACTB; YMCTH
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OBnajieHue  YHUBEPCAIBHBIMU  PEryJISATUBHBIMU
IEVCTBUSIMMU:

a) CaMOOpPraHU3aIUs:

- CaMOCTOSITEIbHO OCYIIECTBIISATH MO3HABATEIIbHYIO
NesITeNIbHOCTD, BBISBISITH MPOOJIEMBI, CTaBUTh U
(dbopMynupoBaTh 3a1a4un

O6pa3OBaTCHBHOﬁ JACATCIIBHOCTH W KHM3HCHHBIX]

cOOCTBEHHEBIE B

CUTYyalHAX,

CaMOCTOATCIIBHO COCTABJIATH IIJIaH PCHICHUS]

npoOeMbl € y4eTOM HMMEIOIIUXCS  PECYpCOB,
COOCTBEHHBIX BO3MO>KHOCTEH H MPEIOYTCHUH;

- 1aBaTh OLICHKY HOBBIM CUTYaLUsIM;
CIOcOOCTBOBaTh (YOPMHUPOBAHUIO U IPOSIBICHUIO
[IMPOKOM SPYIUIMHU B pa3HbIX O0JACTIX 3HAHMIH,
[MOCTOSIHHO TIOBBIIIATh CBOH 0Opa3oBaTeNbHBIA U
KYJIbTYPHBIH YPOBEHb;

0) CaMOKOHTPOJIb!

MICIIOJIb30BAaTh MPUEMbl pe(pIeKCUU s OLEHKH
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

YMETh OLEHHUBaTh PUCKH U CBOEBPEMEHHO
[IPUHUMATDH PEIICHUS TI0 UX CHUKEHHIO;

B) DMOLIMOHAIBHBIM HMHTEIIEKT, MPEANoararolini
c(hOpMHUPOBAHHOCTD:

BHYTPEHHEH MOTHBALIMH, BKIIOYAIOIIEH CTPEMIICHUE
K JIOCTHDKCHHIO TII€IM W YyCIexXy, ONTHMH3M,

MHUIUATUBHOCTb, YMCHUEC HeﬁCTBOBaTI), ncxoasa M3

[pacrio3HaBaTb CHMMETPHUIO B IIPOCTPAHCTBE; YMETh PACIlO3HABATH
[IPaBUJIbHBIE MHOTOTPAHHUKY;

- yYMETb OIIEpUPOBATh IOHATUAMU: INPSAMOYIOJbHAs CUCTEMA
KOOPIMHAT, KOOPAUHATBI TOYKH, BEKTOP, KOOPAHMHATBI BEKTOPA,
CymMMa
HaxOIUTb C

CKaJLIPHOC IIPOU3BEICHHC,
BCKTOPOB,
MMOMOIIBKO N3YYCHHBIX q)OpMy.]'I KOOpAWHATBI CCPCANHBI OTPC3Ka,

yroil MEXAy BEKTOpaMu,
MIPOM3BEICHNE BEKTOpa Ha YHCIIO;

PacCTOAHNUEC MCKIY ABYMS TOUKAMU

CBOHMX BO3MOKHOCTEH;
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- OMIIATUH, BKIIOYAIONICH CHOCOOHOCTh MOHMMATH,
OMOLMOHAIBHOE COCTOSHUE IPYTUX, YUUTBIBATH €T0|
[PU OCYIIECTBICHUH KOMMYHHMKAIIMH, CIOCOOHOCTH,
K COYYBCTBUIO U CONIEPEIKUBAHUIO;

- COLMAJIbHBIX HAaBBIKOB, BKJIIOUYAIOIINUX CLIOCOOHOCTH|
BBLICTPAMBaTh OTHOLUEHUA C JAPYTMMH JIIOABMH,
3a00TUTHCS, MPOSABIATH MHTEPEC U pa3pellaTh

KOH(IJINKTHI

OK 04 DddextuBHO
B3aUMO/ICHICTBOBATh U
paboTaTh B KOJUICKTUBE U
KOMaH/Ie

FOTOBHOCTbH K CAMOPa3BUTHIO, CAMOCTOSATEIbHOCTH U]
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHUE HAaBbIKaMU Y4eOHO-HCCIIeI0BATENbCKOM,
[MPOEKTHOM M COLMAJIbHOM JIEATEIIbHOCTH;
OBnazieHue YHUBEPCATbHBIMU KOMMYHHKATHBHBIMU

NICHCTBUSAMMU:
0) COBMECTHAsI IeITEIIbHOCT:
- TIOHMMaTh W HCIOJIb30BAaTh MPEUMYIIECTBA

KOMaHIHOW U HHIMBUIyaIbHOU paboTHI;

- INPUHUMATh LEJIU COBMECTHOM JEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH JECUCTBUSA I10 €€
TOCTHIKEHUIO: COCTaB/ISATh  INIAH  JICHCTBHIA,
[pacrpenenaTh POJIM C yY€TOM MHEHUM YyYaCTHHKOB
00CyX/1aTh pe3yJabTaThl COBMECTHOU pabOTHI;

- KOOPJIMHUPOBATH U BBITIOJHATH PA0OTY B YCIOBHSIX
[PEATbHOTO, BUPTYAIBHOTO U KOMOWHHPOBAHHOTO
B3aMOJCHCTBUS;
- OCYLUECTBJISITh  IMO3UTUBHOE  CTPATETHYECKOE
[OBEJICHUE B pA3JIUYHBIX CHUTYalMSAX, MPOSIBIATH

TBOPYECTBO U BOOOpaKEHUE, OBITHh MHUIIHATHBHBIM.

- YMETb OIIEPUPOBATh IOHATUAMHU: CIIy4aiHbIN OIBIT U CIy4aiiHOE
COOBITHE, BEPOSITHOCTh CIYy4alHOTO COOBITHS; YMETh BBIYUCIIATH
BEPOSTHOCTb C  MCIIOJIb30BAaHUEM TIpaUUEecCKUX  METOJIOB;
MPUMEHATh (POPMYJIBI CIOXKEHHUS W YMHOXXEHHsSI BEPOSTHOCTEH,
KOMOWHATOpHBIE (aKThl W (OPMYNIBI TNPH pEIICHUH 3aad;
OLICHUBATh BEPOSITHOCTU PEATbHBIX COOBITHH; 3HAKOMCTBO CO
CIIydyallHBIMU  BEIMYMHAMH; yMEHHUE

MIPUBOJUTL  IIPUMEPBH]

[IPOABJICHUA  3aKOHa OONBIIMX YHCET B
06H.[€CTB€HHLIX SABJICHUAX,
- YMCTbH CBO6OI{HO ONCpHUpOBaATh MOHATUAMU: CTCIICHL C LCIIbIM|

KOpEHb HaTypaJbHOM CTENEHb C

OPUPOJHBIX U

[TIOKa3aTCJICM, CTCIICHU,

pallOHaJIbHBIM  IIOKa3aTejleM, CTElNeHb C JIeHCTBUTEIbHBIM
(BEIIECTBEHHBIM) MTOKa3aTeseM, JorapuM 4rciia, CHHYC, KOCUHYC
1 TAHTE€HC MPOU3BOJILHOTO YHCIIA;

- YMETb CBOOOJHO ONEpUPOBATh MOHATHAMH: rpa@uk (yHKIUH,

oOpaTHas GyHKUUSA, KOMIO3UIMS (DyHKIMHA, TuHeitHas QyHKIus,

KBagpaTHuHas (QyHKIMS, cTeneHHas (YHKIUS C  IeIbIM
MokaszarejieM, TPUTOHOMETpHUYeCKHe  (YHKIMH, OOpaTHbIE
TPUTOHOMETPUUECKHE ¢byHKLUY, noKa3areibHas u
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OBnaseHue  YHUBEPCATBHBIMH  PETYISITHBHBIMU
IeHCTBUSAMU:

) IPUHITHE Ce0sl ¥ IPYTHX JIFOICH:

- IPUHUMATh MOTUBBI U apTyYMEHTHI JAPYTHX JIFOIEH
[IpU aHAIM3E PE3YJIbTATOB JEATEILHOCTH;

- IpU3HABaTh CBOE MPABO U MPABO APYTHUX JIIOJICH HA|
OIIOKU;

- pa3BUBaTh CIIOCOOHOCTH TTOHUMATh MUP C ITO3HIINAH

NIPyroro 4eaoBeKa

iorapugmuueckas GyHKIUU; YMETh CTPOUTH IpaduKku (yHKIUH,
BBITTOJIHATH MPE0OpazoBaHus rpauKoB PyHKITHIA;

GyHKUMHA A0 U3y4YeHHS
[POLIECCOB M 3aBUCHMOCTEH NpU PEIICHWU 3a/1ad M3 JPYrux
y4eOHBIX MpPEAMETOB M W3 pPEaTbHOW JKHU3HHU; BBIPAXKAThH
(bopMynamMu 3aBUCUMOCTH MEXAY BETHYHMHAMH;

CBOOO/IHO ONEpPUPOBATH MOHATHAMHU: YETHOCTh (yHKUUH,

byuKumm, byHKimm,
MOHOTOHHOCTHh (DYHKIIMH, IKCTpeMyM (YHKIHMH, HAanOOJbIIEee U

YMETh HCIIOJNB30BaTh TpauKH

NCPUOANIHOCTD OIrpaHU4YCHHOCTD

HAaUMEHBIIEe 3HAYCHUS (QYHKIMHM HA MPOMEXKYTKE, YMETh
[IPOBONTH UCCIICIOBAaHUE (PYHKITHH;

- YMeThb UCIOJb30BaTh CBOICTBAa M Tpaduku (QyHKIMNA IS
pEIICHUs] YpaBHEHUM, HEPABEHCTB M 3a/Jady C MapaMeTpaMu;
M300paxaTh HA KOOPIMHATHOW IJIOCKOCTH MHOXECTBA PELICHUMN

ypaBHeHHfI, HEPAaBCHCTB U UX CUCTCM

OK 05 Ocy1iecTBisiTh YCTHYIO
1 IIMCbMEHHYIO
KOMMYHHUKAIIUIO Ha
FOCYIapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4€TOM 0COOEHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa

B o0yiacTh 3CTETHYECKOrO BOCIIUTAHHUS:

- OCTETHMYECKOE OTHOIIEHHE K MHpPY, BKIIOYas
PCTETUKY OBITa, HAYYHOTO U  TEXHHUYECKOTO|
TBOpPUECTBA, CMIOPTa, Tpyda U OOIIECTBEHHBIX|
OTHOIIICHHUH;

- CHOCOOHOCTh BOCHPHUHUMATh DPA3JIMYHbIE BUJbI
VICKYCCTBa, TPAJULIMH U TBOPYECTBO CBOETO U IPYIUX
HapoJIOB, OIIyIIaTh AMOIMOHAIBHOE BO3/EHCTBHUE
ICKYCCTBa;

- yOeX/IeHHOCTb B 3HAUUMOCTH JI JINYHOCTU U
o01IecTBa OTEYECTBEHHOI'O U MHUPOBOI'O MCKYCCTBA,
PTHUYECKUX KYJIbTYPHBIX TPagULUl U HapOIHOIO
TBOPUYECTBA;

- YMETb ONEpUpOBaTh MOHATHSAMH: CpeAHee aphu(PpMETHUECKOe,

MearaHa, HauOoJbllee W HauMEHbIIee 3HA4YEeHUs, pa3Max,
mucrepcusi, CTaHJapTHOE OTKJIOHEHUE YUCIOBOT0 Habopa; yMeHue
M3BJICKATh, HHTEPIPETUPOBATh HH(OPMAIIHIO, TPEJICTABICHHYIO B
TabauIax, Ha AMarpamMmax, rpagukax, OTpa)karollyl0 CBONCTBA]
peasbHBIX MPOLECCOB U SABJICHUMN; MPEACTABIATh MH(OPMAIHUIO C
MOMOILBI0 TAaOJMUI] U AMarpamMM; HCCIel0BaTh CTaTUCTUYECKHE
TaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM rpaduuecKkux MEeTOJI0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETbh ONEpHUpPOBATh IMOHATUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
[IPOCTPAHCTBO, JBYTPaHHBIA Yroj, CKPEIIMBAIOIIHUECS NpsSMBIE,
[apajuIeIbHOCTD U MEePHEHAUKYISIPHOCTh MPSMBIX U IIOCKOCTEH,

YT'OJI MCKAY IIPAMBIMHU, YTI'OJI MCKIAY HpHMOfI " IJIOCKOCTBIO, YI'OJI
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- TOTOBHOCTb K CAMOBLIPAKCHUIO B PA3HBIX BHAAX|

MCKYCCTBa, CTPEMJIGHHE MPOSBISATH  KauecTBa|
TBOPYECKOM JINUHOCTH;

OBjaneHue yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU
MENCTBUSIMU:

a) oOIIeHueE:

- OCYILECTBISITh KOMMYHHMKAIIMM BO Bcex cdepax
PKU3HU;

- pacro3HaBaTh HEBEPOAIBbHBIE CPEJICTBA OOIICHUS,
[MOHMMAaTh  3HAYCHHE

CoMaJIbHBIX 3HAaKOB,,

[pacIio3HaBaTh MPEANOCHUIKU KOH()JTUKTHBIX|
CUTYaIluil ¥ CMAT4aTh KOH(MIUKTHI,
- Pa3BEpHYTO U JIOTMUYHO M3JIaraTb CBOK TOYKY

BPCHUA C HCIIOJIb30BAHUEM SA3BIKOBBIX CPCACTB

MEXIy IUIOCKOCTSIMH, PAacCTOSHUE OT TOYKHA 10 IIJIOCKOCTH,
[PACCTOSIHUE MEXAY IIPSMBIMU, PACCTOSTHUE MEKY IUNIOCKOCTSIMY;
- YMETh HCIIOJIb30BaTh MPH PEIICHUH 337a4 U3y4eHHbIE (DaKThl U
TEeOopeMbl IJIAHUMETPUHU; YMEHHE OLICHHWBATh pa3Mepbl 0OBEKTOB
OKpPY’KaroIlero Mupa

OK 06 IIposBisaTh

Fpak TaHCKO-TTAaTPHOTHIECKYIO
[O3HIINIO, IEMOHCTPUPOBATH
0CO3HAHHOE TIOBEJIEHNE HA
OCHOBE TPATUIIHOHHBIX
0011IeYeIIOBEUECKHUX
[[EHHOCTEH, B TOM YHCJIE C
Y4ETOM TapMOHH3AIHH
MEXHAI[MOHAIBHBIX U
MEKPETUTHO3HBIX OTHOIIICHHIA,
PUMEHSTH CTAHIAPThI
AHTUKOPPYIIIHOHHOTO
[TOBEIEHUS

OCO3HaHHE  O0yYaroUMMUCS

l"pa}KI[aHCKOI\/JI UACHTUYHOCTH,

pOCCHIICKOM

- [IeJIEHANIPaBJIEHHOE Pa3BUTHE BHYTPEHHEN MO3ULINHY

JIMYHOCTH Ha  OCHOBC JYXOBHO-HPAaBCTBCHHBIX
HCHHOCTeﬁ Hapoa0B
MCTOPUUCCKHUX

(hopMUpOBaHHE CHCTEMBI

Poccuiickoii  Penepauuy,
U HaIMOHAJIbHO-KYJIbTYPHBIX|
TpajuLIui, 3HAYUMBIX
[[EHHOCTHO-CMBICJIOBBIX YCTAaHOBOK,
QHTUKOPPYIMIIMOHHOTO

[IPaBOCO3HAHMUSI,

MHPOBO33PEHH,
JKOJIOTUYECKON KYJBbTYpBHI,
CIIOCOOHOCTH CTaBUTh LENHU U CTPOUTH KU3HECHHBIE
[JIaHBI,

B gactu TpaXXJaHCKOI'O BOCIIUTaAHUA:

- YMETh OIIEPUPOBATH IMOHATHAMM: IPSIMOYTOJIbHAsI CHCTEMA
KOOPIHMHAT, KOOPIAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAIIPHOE MPOU3BEACHUE, YTOJl MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, IPOU3BEJCHNE BEKTOPA HA YHCIIO; HAXOJUTH C
[OMOILBIO U3YYEHHBIX (POPMYIT KOOPJMHATHI CEPENHBI OTPE3Ka,
[PACCTOSIHUE MEXAY ABYMS TOUKAMU;

-yMeTb BBIOMPATh MOAXOIAIINN U3yUEHHBIH METO ISl peLIeHUs
3aJjauy, pacro3HaBaTh MaTeMaTH4YecKue QaKThl U
MaTeMaTH4eCKUe MOJIENH B MPUPOIHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMEHHE IPUBOJUTH ITPUMEPHI
MaTEMaTHYECKUX OTKPBITHN POCCUICKON U MUPOBOU
MaTeMaTUYECKON HAayKH.

- YMETh OIIEPUPOBATH MOHATUSAMU: CIy4alHbIN ONBIT U CIy4allHOE
COOBITHE, BEPOSITHOCTh CIYy4alHOTO COOBITHS; YMETh BBIYUCIIATH
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- OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB H
00513aHHOCTEH, yBaKCHHE 3aKOHA U TIPABOMOPSIIKA,;

-  OPUHATHE  TPAAULUMOHHBIX  HAUUOHAJIBHBIX,
0011eUeT0BEYECKUX T'YMaHUCTUYECKUX u
IEMOKPATUYECKUX [IEHHOCTEH;

- TOTOBHOCTH IIPOTUBOCTOATH UJICOJIOTHUH]
BPKCTpEMHU3MA, HallMOHAIN3Ma, KceHodoOuwu,
MUCKPUMHMHALMY 110 COLMAJIbHBIM, PEJIUTHO3HBIM,
[PaCOBBIM, HALIMOHAJILHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTH B
MHTEpecax IpaXk/IaHCKOro 00IeCTBa, y4acTBOBATh B
CaMOYIIpaBJICHUU B o011eo0pa3oBaTeabHOM
OpraHU3alMK U IETCKO-FOHOLIECKUX OpraHu3alusX;
- yYMEHHE B3aUMOJIEUCTBOBATh C COLMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBUU C MX (DYHKUUAMHU U
Ha3HA4YCHHUEM;

- TOTOBHOCTb K TyMaHUTapHOW U BOJOHTEPCKOU
NeATEIbHOCTH;

[MaTPUOTHYECKOTO0 BOCIIMTAHUS:

- c(hOpMHPOBAHHOCTh POCCHICKOW TpaxaaHCKOH
MJICHTUYHOCTH, NAaTPUOTU3MA, YBAXKEHUS K CBOEMY
HapoJly, 4YyBCTBa OTBETCTBEHHOCTH Iepes PoauHon,
FOPIOCTH 3a CBOM Kpai, cBOK PoauHy, CBOM S3BIK U
KYJbTYpY, IIPOLLIIOE u HaCTOsLIEE]
MHOTI'OHAIIMOHAJIBHOTO Hapoaa Poccuy;

- IEHHOCTHOE€ OTHOLIEHHWE K TOCYJApCTBEHHBIM
CUMBOJIaM,  HCTOPUYECKOMY W MPUPOIHOMY]
HacleAuo, NaMATHUKAM, TpaAuLUsAM HapoJOB

BCPOATHOCTDH C HUCIIOJIB30BaHNECM

PUMEHATh (POPMYJIBI CIOXKEHHUS W YMHOXKEHHSI BEPOATHOCTEH,
KoMOWHATOpHbIE (akThl W (OpPMYJIBl TPU pEIICHUH 3a]ad;
OLICHMBATh BEPOSTHOCTH PEAIBHBIX COOBITHIA; 3HAKOMCTBO CO
CIlydJalHBIMH  BEITMYMHAMH; YMCHHE

[IPOABJICHUA  3aKOHa OONBIINX
06H_ICCTB6HHLIX SABJICHUAX

rpadu4ecKux

YHUCCII

MpUBOJAUTDH

B

IPUPOIHBIX

METOJI0B;

MIPUMEPHI

u
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Poccun, noctuxkenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSX U TPYAE;

- yjieiiHas yOeKIEHHOCTh, TOTOBHOCTh K CITY)KCHHIO
n sammre OTedecTBa, OTBETCTBEHHOCTH 3a €rO
cyne0y;
OCBOCHHBIE  OOYYaIOLIUMMCA  MEXKIIPEIMETHbIE
[OHATUS M YHHMBEpCallbHble Yy4eOHble JAeHUCTBUS
(perysisiTUBHBIE, II03HABATEIIbHBIE,
KOMMYHHKATHUBHBIE);

- ClIOCOOHOCTE UX MCIIOJIb30BaHMUS B II03HABATCILHOMN

14 COIIATLHOM ITIPAaKTUKE, TOTOBHOCTB K|
CaAMOCTOATCIIBHOMY IJIAHUPOBAHUTIO Hj
OCYIICCTBJICHHUIO yqe6H0171 ACATCIIBHOCTH,|
OpraHu3anunu y‘I66H01"O COTpyAHUYICCTBA C

Me1arornyecCKMMM pabOTHUKAMHU M CBEPCTHUKAMU, K
YI4aCTHIO B
00pa30BaTeIbHON TPAaeKTOPHUH;

MMOCTPOCHUU HHHHBH}IyﬁHBHOﬁ

- OBJIaJICHUE HABBIKAMH Y4eOHO-
M CCIIEI0BATEIBCKOM, MPOEKTHON U COLMAIIBHOM

OK 07 CogeiicTBoBaTh
COXPaHEHHIO OKPY>KAOLIEH
Cpelbl, pecypcocOepeKeHHIo,
[PUMEHSTH 3HaHUS 00
M3MEHEHHUU KJIMMaTa,
[PUHIIUIIBI OEPEKITUBOTO
MPOU3BOICTBA, YPHEKTUBHO

e TeIbHOCTH
- HE NIpPUHUMATh JCHCTBUA, MPUHOCIIINE BpeEN
OKpY>Karollen Cpelie;

- yMeTh TPOTHO3MPOBATH  HEOIArONMPHUSTHBIC

PKOJIOTUYECKHE IOCHEACTBUS IPEAIPUHUMAEMBIX|
NIENCTBUMN, TPEAOTBPALIATh UX;
- pacIIMpPUTh ONBIT JEATEIBHOCTH 3KOJIOTMYECKOU

HAITPAaBJICHHOCTH;

yYMETh OINEpPUpPOBATH MOHATUAMM: (QYHKIUS, HENpepbIBHAS
byHKLU, nepBooOpas3Has,  OIpeJeleHHbIN
MHTETpal;, yMETh
(GyHKIMI, MCTONb3ys CIPaBOYHbIE MaTepHalibl, HCCIEAOBAaTh B

IMpon3BoaHaA,

HaXOJIUTh IPOU3BOJHBIE DJIEMEHTAPHBIX
MpoCcTeHINUX ciydasx (YHKIMU HAa MOHOTOHHOCTb, HaXOJUTh
HauOOJbIIMEe W HaWMEHBbIINE 3HAYeHUs (YHKIIMIA;
rpaduxu
MaTEMaTUYECKOTO aHaJIN3a;

CTPOUTH

MHOTI'O4JICHOB C HUCITIOJIB30BaHHUEM arrapara

MPUMEHTh TPOU3BOJHYIO TIpH
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1EHICTBOBATH B UPE3BbIYANHbIX
CUTyaLUsaX

- pa3pabaThIBaTh IUIaH pelICHHs IPOOIEMBI C y4eTOM,

aHaJM3a MMEIOIINXCS MaTepHaIbHBIX 51
HEMAaTEepUaIbHBIX PECYPCOB;

- OCYIIECTBIATh  LICJICHANPABICHHBIA  IOMCK
[epeHoca CpeAcTB M crnocoOoB  JieiicTBUA B

podeccroHalbHYIO Cpeny;

- YMETh MEPEHOCUTHh 3HAHUS B IMO3HABATENIBHYIO U
[MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHbHOCTH,

- TpeaJiaraTh HOBBIE NMPOEKTHI, OIEHUBATH WJEU C
[MO3UIIMK HOBU3HBI, OPUTUHAILHOCTH, IPAKTUYECKOM]

3HAYMMOCTH;
- JaBaTb OIEHKY HOBBIM CHUTYyallUSM, BHOCHUTH
KOPPEKTHUBBI B JESATCIIbHOCTD, OIICHHBATh

COOTBCTCTBHUEC PE3YJIbTATOB LCIIAAM

3aaad
OPUCHTHUPOBAHHBIC 3aJda4M Ha HauOOJbIINEG W HAUMCHBIIIHC

peIIeHun HA  JBIDKCHHWE,  peliaTh  MPAKTHUKO-
3HAYCHUS, HA HAXO0XJICHUE TTyTH, CKOPOCTH U YCKOPEHHUS;

- YMETh ONEPUPOBATH TOHSATHSIMH: JBIKECHHE B IMPOCTPAHCTBE,
o 00HbBIe (DUTYPHI B TIPOCTPAHCTBE; MCIOJIH30BATH OTHOIICHUE]
MJI0MIAJIeHi TOBEPXHOCTEH M 00BEMOB MOMOOHBIX GUTYP MpHU
PELICHUH 33]1a4;

- YMETh BBIYUCIIATH T€OMETPHUYSCKUE BEIMYWHBI (IJIMHA, YTOJ,
1011216, 00BEM, IIJIOMIAb IIOBEPXHOCTH ), HCIIOIB3YyS N3YICHHBIC

(hOpPMYJITBI U METOIBI

[1K 1.1. OcymiecTBiATh aHaNN3
MMEIOIINXCS PEIICHUH IS
BbIOOPA TPOrPaMMHOTO
oOecrieueHns I CO3MaHusI U
TECTUPOBAHUS MOJIENH
PJIEMEHTOB CHUCTEM
ABTOMATHU3all1 Ha OCHOBE

TCXHUYCCKOI'O 3adaHu .

BIIAJICTh HABBIKAMHU Yy4e€OHO-HCCIIEIOBATEIHCKON M|
HpOGKTHOI\/’I JACATCIIbHOCTH, HaBbIKaMH pa3pemeHm1
rpoOemM

YMETb TEXHUYECKHE U JIpyryro

TCXHUYCCKYI0O JOKYMCHTAIHWIO IJId BI)I60pa mporpaMMHOI 0

AHAJIU3UPOBATDH IMPOCKThI

0OecIIeUeHHS 1 CO3JaHusd MOJACIHM JJICMEHTOB  CHUCTEM

ABTOMAaTHU3alluN1

23



2. CTpyKTypa 1 coaepxkanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0bem TUCUMILUIMHBI U BHABI y4eOHOM padoThI

Bux yueOHoit padoThl Oovem ¢
yacax*

O0bem 00pa3oBaTeIbHON NPOrPpaMMBbl AMCHHUILIMHBI 280
B T.4. B (hOpMeE MPAKTHUECKON TTOTOTOBKHU 56

1. OcHoBHOe coaep:kaHue 210
BT. 4..
TEOpeTUIECKoe 00yueHue 172
MPAKTHUECKUE 3aHATUS 38

2. IlpodeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/IEPKAHIE 56

(copep:kaHue MPUKJIATHOIO MOXYJIA)

BT. U..
MPAKTHYECKHUE 3aHATUS 56
NuauBuayaJabHbIi IPOEKT HET
Koncyabranuu 10
IIpome:kyTouHasi aTTecTanus (IK3aMeH) 4
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2.2. TemaTH4YeCKHUil IUVIAH U COJEPKAHNE JUCHUILTHHBI

B Tom
yucie B
Hamvenopanue pasieon Coaepixanue yueOHOro MaTeprasa (0CHOBHOe U NPo¢ecCHOHAIBHO- ObLem ¢popme | Popmupyembl
o Tem OPHEHTHPOBAHHOE), J1A00PATOPHbIE U PAKTHYECKHE 3aHATHS, 4acOB NnpaKkTHye e
NPHUKJIATHON MOAYJIb (MPH HAJTUYHMH) CKOM KOMIIeTeHIIUH
NO/ATOTOB
KH
1 2 3 4
OcHoBHoOe coJepkaHue
Pa3nea 1. [loBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 14 2
Tema 1.1 Coneprxkanue yueOHOro Matepuasa 2
Lens u 3a1a4M | bazoBble 3HaHWMA M yMEHHs IO MaTeMaTHKe B MNPO(EecCHOHANBHOM U B
MaTEMaTHKH [P OCBOCHHUHU | TTOBCEHEBHOM NI TEILHOCTH.
CHeLUaTbHOCTH Komb6unnpoBanHoe 3ansrue
Tema 1.2 Coneprxkanue yueOHOro MaTepuasa 4
Uucna w  BblUMCHEHUs. | JIelicTBHS ~ Hax — TOJNIOKUTENBHBIMA WM OTPHUILATENIFHBIMH  YHUCIIAMH,
Bripaxxenus U | OOBIKHOBEHHBIMU U JICCITHYHBIMU JPOOSMU. OK-01, OK-
npeoOpa3oBaHus JleficTBUS cO cTeneHs MU, (POPMYIIbI COKPAILIEHHOTO YMHOXEHHS. 02, OK-03,
KomOnHMpoBaHHOE 3aHATHE OK-04, OK-
Tema 1.3. IIpo¢deccnoHa/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xkanue 05, OK-06,
['eomeTpust Ha VIOCKOCTH | MPUKJIATHOTO MOTYJIsA) OK-07
Bunn minockux (pnryp U UX IUIOIIAJb. 2 2 [K 1.1
[IpakTKO-OpHEHTHPOBAHHbIE 337jaUl B KypCce T€OMETPUH Ha IIOCKOCTH
[IpakTnueckoe 3anarue
Tema 1.4 Coneprxanne yueOHOTO MaTepuasa 2
ITponienTHBIE BRIYKMCICHUA | [IpOCTBIe MPOIIEHTHI, pa3Hble CIIOCOOBI HX BhIYHCICHHS. CII0XKHBIE TPOIICHTHI
[IpakTnueckoe 3anaTue
Tema 1.5 Coneprxanue yueOHOro MaTepuaa 4
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YpaBHEHUs U HEPABEHCTBA

JIuneitHble, KBaJIpaTHBIC, IPOOHO-IMHEHHbIC YPaBHEHNS U HEPABEHCTBA

HpaKTI/I‘-IeCKOC 3aHATUC

Pa3nen 2 IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE 18
Tema 2.1. Coneprxkanue y4eOHOT0 MaTepuasia 2
OcHOBHbIE nouatus | [Ipeamer crepeomerpun. OCHOBHBIE MOHATHS (TOYKa, MpsiMasi, IJIOCKOCTD,
CTEPEOMETPUH. npoctpanctBo). OCHOBHBIE aKCHOMBI cTepeoMeTpuu. llepecekaromuecs,
PacnionokeHue NpsMBbIX W | mapajuielbHbIe M CKpEIIUBaroIIuecss mpsMbie. [Ipu3HaK W CBOHCTBO
IJIOCKOCTEH CKpeuIrBamuxcs npsaMbeix. OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHI.
KoMOuHMpOBaHHOE 3aHATHE
Tema 2.2. Copep:xanue yueOHOro MaTepuana 4
[Tapannensnocts npsmelX, | [lapannenshbsle npsmas u miaockocts. Onpenenenue. Ilpusznak. CpoiicTBa (c
OpsMOM M IUIOCKOCTH, | moKa3arenbcTBoM). Ilapamnmenbnbie mnockoctu. Ompenenenue. [Ipu3Hak.
MJIOCKOCTEH CnoiicTBa (¢ qoKa3zarenbcTBOM). TeTpadap u ero anemeHTsl. [lapannenenunen
u ero snemeHTbl. CBOWCTBa NPOTHUBOIOJIOKHBIX TpaHE U JuaroHayien
napamenenunena. [locrpoenne ceuenunii. Penenue 3amay.
Komb6unnpoBanHoe 3ansrue
Tema 2.3. Copep:xanue yueOHOro MaTepuana 4
[TepieHqUKyYIApHOCTD [lepnennukynspusie npsmeie. [lapannenbHbie npsiMble, NEPIEHIUKYISIPHBIE K
MPSIMBIX, TIPSIMOU 1 mwiockocTd. [Ipu3Hak NepneHAUKYASIPHOCTH MPSAMOM W IJIOCKOCTH.
IIJIOCKOCTH, INIOCKOCTEN JlokazarenbcTtBo. llepnenavkynssp W  HakinoHHas. [leprneHIuKynspHBIE
iockocTy. [Ipu3Hak nepneHIuKyIsipHOCTH II0CKocTel. JlokazarenbCTBo.
PaccrosiHus B mpocTpaHcTBE
KomOunupoBaHHoe 3aHsATHE
Tema 2.4. Coneprxanue yueOHOro MaTepuasa 4
Teopema 0 Tpex Teopema o Tpex nepneHauKysApax. [loka3areabCcTBo. YToan MexXay IpsMoil U
TCpTICHMKYIApax IJIOCKOCTBIO. YTOJI MEXAY MIIOCKOCTSMHU
KomOunupoBanHoe 3aHsaTHE
Tema 2.5. IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE coaepikaHue (conep:xanue 4

NPUKJIATHOTO MOYJIs1)

OK-01, OK-
03, OK-04,
OK-07
IIK 1.1.

26




[TapamiensHsle,
NEePIEHIUKYIISPHBIE,
CKpELIUBAOIIKECS NPSAMbIE

AKkcuOMBI cTepeoMmeTpuu. llepneHauKyIsspHOCTH MNPSAMOM M IUIOCKOCTH,
napajjieJIbHOCTb ABYX MMpAMBbIX, NEPHNCHANUKYIIAPHBIX IIJIOCKOCTH,
MEPIIEHAUKYISIPHOCTD IIOCKOCTEN

HpaKTI/IHCCKOC 3aHATUC

Pa3nen 3. KoopauHaTsl 4 BEKTOPBI 12
Tewma 3.1 Coneprxkanue y4eOHOT0 MaTepuasia 2 OK-02, OK-
JexapToBbl KOOpAMHATHI B | JlekapTOBBl  KOOpAMHATHL B  mpocTpaHcTBe. Ilpocredimme 3amaunm B 03. OK-04
npocrpaHcTse. Paccrosnue | koopaunatax. PaccrosiHue MexIy IByMsl TOYKaMH, KOOPAMHATHI CEPEIHHBI (’)K-OY ’
MEXIYy JBYMs TOYKaMH. | OTpe3Ka 0K 1.1,
Koopnunarst cepenrHbl | KoMOMHUpPOBaHHOE 3aHATHE
OTpe3Ka
ema 3.2 Copep:xanue yueOHOro MaTepuana 6
Bekropsl B mpocTpancTse. | Bektopsl B npoctpaHcTBe. Cll0)K€HUE W BBIYMTAHUE BEKTOPOB. YMHOXKEHUE
Yrom Mexay BeKTOpamu. | BeKTopa Ha uucio. Komrutanapueie BekTOpbl. CKalsipHOE NPOHM3BEACHUE
CkangpHOE INPOU3BEIEHHUE | BEKTOPOB. Pa3loeHue BEKTOpa MO TPEeM HEKOMIUIAHAPHBIM BEKTOPaM.
BEKTOPOB Koopaunatsl BekTOpa, CKaIsipHOE IPOU3BEJIEHUE BEKTOPOB B KOOpPIUHATAX,

YToJI MEXAY BEKTOpaMH, Yrojl MEXIy HMPSIMOW U IUIOCKOCTBIO, YTOJI MEXAY

IJIOCKOCTSIMU. Y paBHEHHE TUIOCKOCTH. | '€OMETPpUYECKUI CMBICIT OIIPENEIUTENS

2x2

KomOunupoBaHHoe 3aHsATHE
Tema 3.3 IIpo¢deccnona/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xkanue
[IpakTuko- NPUKJIATHOTO MOAYJISA)
OpPHMEHTHPOBaHHbBIC 3aJa4yd | KoopauHAaTHAs IUIOCKOCTh. BpluncineHue pacCTOsSHMM W IUIOAAE Ha 4
Ha KOOPJIMHATHOM | rurockocTH. KoindecTBEeHHBIE pacyeThl
IUIOCKOCTH [IpakTnueckoe 3anaTue
Pa3nes 4. OcHoBbl TpUroHoMerpun. Tpuronomerpudeckue GyHKunu 32 OK-01, OK-
Tema 4.1 Coneprxanue yaeOHOTO MaTepraa 2 02, OK-03,
Tpuronomerpuueckue Panmnannas wmepa yrima. IIoBOpOT TOYKM BOKpPYr Hadajga KOOpIUHAT. OK-04, OK-
¢GyHkuuu npomsBosbHOro | OmpeseneHne CUHyca, KOCHHYCa, TaHIeHCa M KOTaHIeHca. 3HAaKW CHHYCa, 05, OK-06,
yrina, uucna. PaguaHHas ¥ | KOCUHyca, TaHT€HCA M KOTAaHT€HCa MO YETBEPTAM. 3aBUCUMOCTb MEXIy OK-07
rpaaycHas Mepa yria IIK 1.1.

CHUHYCOM, KOCUHYCOM, TAHT'CHCOM U KOTAHI'CHCOM OJHOI'O U TOI'O K€ yIJia
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KoMOuHMpOoBaHHOE 3aHATHE

Tema 4.2

OcHOBHBIE
TPUTOHOMETPHUIECKHE
TOXKJIECTBA.

DopMyIbl IPUBEICHUS

Conepxkanue y4eOHOro MaTepHuaia

Tpuronomerpuyeckue ToxkzaecTBa. CUHYC, KOCHHYC, TAaHT'€HC U KOTAHIEHC
YIJI0B 0 U - 0. DOpMyJIbl IPUBEACHUS

Komb6unupoBanHoe 3ansrue

Tema 4.3

CuHyc, KOCHHYC, TaHI'€HC
CyMMBl M Pa3HOCTH [IBYX
YIJIOB

Cunyc u KOCHHYC
nBoiiHoro yria. ®opmyiisl
IOJIOBUHHOI'O yIJia

Conepxkanue y4eOHOro MaTepHuaia

Cymma 1 pa3HocTh cuHycoB. CyMMa M pa3HOCTb KOCUHYCOB. CHHYC ¥ KOCHHYC
aBoiiHOTO yria. PopMyssl HOJIOBHHHOrO yria. IIpeoOpa3oBaHus CyMMBI
TPUTOHOMETPUUECKUX (PYHKUMN B MPOU3BEACHUE U IIPOU3BENCHUS B CyMMY.
BeipaykeHrne TpUTOHOMETPUYECKUX (QYHKIHMH Yepe3 TaHT'€HC MOJIOBHHHOTO
aprymenTa. [IpeoOpa3oBaHHs IPOCTEHIMX TPUTOHOMETPUYECKUX BBIPAKSHUN

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 4.4
DyHKIHUHA, HUX CBOMCTBA.

Coneprxanue yueOHOro MaTepuasia

OOnacte ompeneneHuss W MHOXKECTBO 3HaueHW QyHknwmid. YETHOCTS,

Crioco6b1 3aJJaHus | HeYETHOCTh, MEPUOANYHOCTD (hyHKIMA. CriocoObl 3ajanus (HyHKITHIA
(ynxunit KomOunupoBaHHoe 3aHsTHE

Tema 4.5 Coneprxanue yueOHOro MaTepuasa

Tpuronomerpuueckue OO6nacTh ompeneNeHus W MHOXKECTBO 3HAYEHUH TPUTOHOMETPUUYECKUX

(GyHKIIMM, UX CBOWCTBA U

¢byHkuil. YETHOCTb, HEYETHOCTb, MEPUOAUYHOCTb TPUTOHOMETPUUECKUX

rpaduku ¢ynkuii. CoiicTa u rpaduku QyHKIUN y = cos X, y =sin X, y = tg X, y = ctg
X.
KomOuHupoBaHHoOe 3aHsTHE.

Tema 4.6 Coneprxanue yueOHOro MaTepuasa

ITpeobpazoBanue Cxarue 1 pacTshkeHHue Tpa@KoB TPUTOHOMETPUUYECKUX (YHKLIUH.

rpadukoB [Ipeo6pa3zoBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIIUHA

TPUTOHOMETPHUECKUX [IpakTuueckoe 3anaTue

byHKINMA

Tema 4.7 IIpo¢deccnona/iIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xkanue

NPUKJIATHOTO MOYJIs1)
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Onucanue
IPOM3BOJICTBEHHBIX
IPOIIECCOB C  MOMOIIBIO
rpaduKoB PyHKIHI

Hcnons3zoBanue CBONCTB TPUTOHOMETPUYECKUX GbyHKIMN B
npoecCHOHABLHBIX 3aa9ax

HpaKTI/I‘-IeCKOC 3aHATUC

Tema 4.8 Coneprxkanne y4eOHOT0 MaTepuasia 2
OO6parHbie OO6parnbie TpuronomeTpuueckue GyHkiuu. x cBoicTBa u rpaduxu
TPUTOHOMETpHHACCRHS KomOuHupoBaHHOe 3aHsTHE
byHKIIIN
Tema 4.9 Copepxanne yaeOHOT0 MaTepuana 6
Tpuronomerpudeckue VYpaBHeHHE cOs X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a.
YPaBHEHMs M HEPABEHCTBA | PelieHWe TPUTOHOMETPHUYECKUX YPaBHEHHH OCHOBHBIX THIIOB: MPOCTEHINNE
TPUTOHOMETPHUYECKUE YPABHEHUS, CBOJSIIMECS K KBAJPATHBIM, pelIacMbIe
pa3IoKEHUEM Ha MHOXKHUTEIIN, OJHOPO/IHBIC.
[Ipocretinme TPUTOHOMETPUYESCKHE HEPABEHCTBA
KomOunupoBanHoe 3aHsTHe.
Tema 4.10 Coneprxanne yueOHOro Marepuasia 2
Cucrembl CHUCTEeMBI IPOCTEHIITNX TPUTOHOMETPUICCKUX YPABHEHHM
TPUTOHOMETPHYECKHUX Komb6uHMpoBanHoe 3aHsATHE
yYpaBHEHUU
Pa3nen 5. KommuiekcHble ynciia 8
Tewma 5.1 Coneprxkanne yueOHOT0 MaTepuasia 4
KommuiekcHbie unca [Tonsatne kommuiekcHoro uncia. ConpsHKeHHbIE KOMITJICKCHBIE YHCia, MOAYIIb
M apryMeHT KOMIUIEKCHOro umcina. dopma 3amicu KOMIUIEKCHOTO YHCIIa
(reomeTpuueckas, TPUTOHOMETpUYecKas, anredpandeckas). Apudmerndeckue
JEHCTBHS ¢ KOMITJIEKCHBIMU YHCIIAaMU
KoMbOuHMpoBaHHOE 3aHATHE
Tema 5.2 Coneprxanne yueOHOTO MaTepuana 4
[Tpumenenne BrinmosiHeHUE pacuyeToB ¢ TNOMONIBIO KOMIUIEKCHBIX 4yuced. [Ipumepsl
KOMIUIEKCHBIX Y CeT WCIIOJIb30BAHUS KOMIUICKCHBIX YHCEI
[IpakTudeckoe 3aHaTue
Paznea 6. [Ipon3BoaHas GpyHKIUH, ee IPUMEHEHHE 28
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Tema 6.1
[lonaTne  POU3BOAHOMN.
QopMynsl M IIpaBuia

Copepxanne yueOHOT0 MaTepuana

OmnpeneneHrue YUCIOBOW TOCIEIOBATEIBHOCTH M CHOCOOBI €€ 3aJaHws.
CpolicTBa 4HMCIIOBBIX IOcienoBaTenbHOCTEW.  OmpezneneHue  mpenena

g hepeHIMPOBAHS nociieioBaTeabHOCTU. Bhluncienue npeaenos nocienoBaTenbHocTel. [Ipeaen
¢byukun Ha OeckoneuHoctu. llpenen ¢ynkunuum B Touke. [lpupamenue
aprymenta. llpupamenue ¢ynkuuu. 3anayu, NPUBOAAIINE K MOHSATHIO
npou3BoAHON.  OmpeneneHre  MNPOU3BOAHOM.  AJNTOpPUTM  OTBICKAHUSA
MIPOU3BOAHOMN
KoMOuHMpOBaHHOE 3aHATHE

Tema 6.2 Coneprxkanue yueOHOro MaTepuasa

[IpousBoHbIe cyMMel, | @opmyssl auddepenuuponanus. [Ipasuna quddepenunpoBanus

Pa3HOCTH  IIPOU3BCIACHUA,
qaCTHOTI'O

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 6.3

[IpounsBoaHbIe
TPUTOHOMETPUUECKHUX
¢ynkuuii.  [IpomsBoanas
CIIOKHOU (QYHKIIUU

Coneprxanne yueOHOro Marepuasia

Onpenenenve cinoxkHod @yHkuuu. Ilpon3BopHas TPUTOHOMETPUYECKUX
¢bynkuuii. [IponsBoaHas cloxHON HyHKIUA

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 6.4

ITonsatue 0
HENPEPBIBHOCTH (YHKITHH.
Meron uHTEpBAJIOB

Copepxanue yueOHOTO MaTepuana

[Tonstue HenpepbiBHOM pyHKIMU. CBolicTBa HenpepblBHOM (yHKIUU. CBA3b
MEXJy HENpepbIBHOCTbIO U AuDdepeHunpyeMocTbio (DYHKIMM B TOYKE.
ANTOpHUTM pelIEHUs] HEPABEHCTB METOJJOM HHTEPBAJIOB

KomOunupoBanHoe 3aHsTHE

Tema 6.5 Coneprxanue yueOHOro MaTepuasa
I'eomerpuuecknii u | 'eomMeTpruyeckuii CMBICT MPOU3BOAHOM (GYHKUIMU — YriIoBOH Ko3(duumeHt
duznueckuit CMBICII | KacaTeNbHOW K rpaduky (GYHKIMH B TOUYKE. YpaBHEHHE KacaTelIbHOW K
IIPOU3BOJHOU rpaduKy QYHKIUU. AJTOPUTM COCTaBJICHHS YPaBHEHHUS KacaTeJIbHOH K
rpaduky ¢pyHkuun y=f(x)
KomOunupoBanHoe 3aHsATHE
Tema 6.6 Coneprxanne yueOHOTO MaTepuana

OK-01, OK-
02, OK-03,
OK-04, OK-
05, OK-06,
OK-07
IIK 1.1.
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dusnueckui cMblca | Pu3ndeckuil (MEXaHUUECKUI) CMBICI IPOU3BOIHON — MTHOBEHHAsI CKOPOCTh B
IIPOU3BOJHOU B | MOMEHT BpeMeHHU t: v =S’ (t)
npodeCCHOHATBHBIX [IpakTuueckoe 3anarue
3aa4ax
Tema 6.7 Coneprxkanne yueOHOT0 MaTepurasa 4
MonoTtonHOCTh (QyHKIMH. | Bo3pactanue u yObiBaHHE QYHKIMH, COOTBETCTBUE BO3pACTAaHHS M YObIBAHHUS
Touku skcTpemMyma GbyHKIMM 3HaKY Npou3BogHOHN. IToHsATHE NPOM3BOAHOI BBHICHIErO MOPSAKA,
COOTBETCTBUE 3HAaKa BTOPOM HPOU3BOAHON BBIIYKJIOCTH (BOTHYTOCTH)
¢byHKIMHU Ha OTpe3Ke. 3aaui Ha MAKCUMYM U MUHUMYM. [IOHATHE acCUMIITOTHI,
CTOCOOBI UX OTpeNeNieHusl. AITOPUTM UCCIIEAOBAHMS (YHKIIUU U TOCTPOCHUS
ee rpaduka ¢ IoMOIIBI0 MPOU3BOAHOM. [[poOHO-THHEeHAS QYHKITUS
KomOunupoBaHHoe 3aHsTHE
Tema 6.8 Copep:xanue yueOHOT0O MaTepuana 2
UccnenoBanue GyHkuuii u
HccnenoBanue GyHKIIMM HA MOHOTOHHOCTB U ITIOCTPOEHUE IrPpahuKOB.
MOCTpOCHUE TpaduKOB
[IpakTnueckoe 3aHsATHE
Tema 6.9 HaumbGonemee u | Comepikanue ydeOHOro Marepuasia 2
HAUMEHBIIIEE 3Ha4yeHus | Haxoxnenue HanOobIIero 1 HaMMEHBIIEro 3HAYeHUH (HYHKIIMA, TOCTPOCHUE
byHKITUN rpadMKOB MHOTOUYICHOB C HCIOJb30BaHMEM ammapara MaTeMaTH4ecKOro
aHaJn3a
KomOunupoBaHHoe 3aHsATHE
Tema 6.10 IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE cojiepKaHue (conep:xanue 6 6
Haxoxnenue NPHUKJIATHOT0 MOIYJISA)
ONTHMAJILHOr0 pe3ynbTara | HauMmeHbliee 1 Hanbospliee 3HaYeHNE PYHKIINU
C TIOMOIIBIO TIPOU3BOAHON | [TpakTHUeCcKOe 3aHATHE
B IIPAKTUYECKUX 3a7adax
Pa3znen 7. MHOTOrpaHHHUKH M TeJia BpalleHUsl 42/44 10 OK-01, OK-
Tema 7.1 Copep:xanne yueOHOTO MaTepuana 2 02, OK-03,
Bepmmnel, pebpa, rpanu | [lonstue MHOrOrpaHHuKa. Ero sJeMeHTBI: BEpIIUHBI, pedpa, TpaHHu. OK-04, OK-
MHOTOI'PAHHHUKA Junaronane. Ceuenne. Boinykible 1 HEBBITYKJIbIE MHOTOTPAHHUKH 05, OK-06,
KoMbOuHMpoBaHHOE 3aHATHE OK-07
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Tema 7.2

[Ipusma, ee
COCTaBJIAIOLIUE, CEYCHHE.
IIpsmas wu npaBuiIbHAs

Copepxanne yueOHOT0 MaTepuana

ITonstue npusMmel. Ee ocHoBaHus 1 00K0BbIE TpaHu. BricoTa npusmsl. [Ipsamas
1 HakJIOHHas npusMma. [IpaBunbHas npusma. Ee ceuenue

Komb6unupoBanHoe 3ansrue

PU3MBI
Tema 7.3 Coneprxkanue y4eOHOT0 MaTepuasia

[Tapannenenunen, Ky0. | [Tapamienenumnen, CBOWCTBA MNPSAMOYTOJILHOIO —Mapajvieienunena, Kyo.
Ceuenue Ky0a, | Ceyenue Kyba, mapajieaenumneaa

napasuiejenumnena KoMOuHMpOBaHHOE 3aHATHE

Tema 7.4 Copep:xanue yueOHOT0 MaTepuana

[Mupamuna, ee | [lupamuga u ee snementhl. CedeHue nupamunbl. [IpaBuibHas mupaMmuia.

COCTaBJIAIOIINE, CEYECHHE.
[IpaBunbHass  mupammja.
VYceueHHas nupamuaa

YceueHHas nupaMuaa

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.5

Coneprxkanue yueOHOro Matepuasa

bokoBas u noyHas | [Inomans 60KOBOW M MOJHOW MOBEPXHOCTU IPU3MBbI, TUPAMUIbI
MIOBEPXHOCTh npu3Mbl, | KoMOMHIpOBAaHHOE 3aHSATHE

UPAMHUJIBI

Tema 7.6 Coneprxanue yueOHOro MaTepuaa

Cummerpuss B KyOe,
napajiesenumnese,
npu3Me, THpaMuIe

CumMMeTpHsi OTHOCUTENFHO TOYKH, MPSIMOM, MmiaockocTd. CuMMeTpus B KyoOe,
napajuiefienunesie, npusme, nupamue

KomOunupoBanHoe 3aHsTHE

Tema 7.7
IIpumepel cumMeTpuii B
npodeccuu

IIpodeccnonanbHO-OPHEHTHPOBAHHOE cofeprKaHue (conep:xanue
NPHUKJIATHOT0 MOAYJISA)

Cummerpus B IpUPOJIE, APXUTEKTYPE, TEXHHUKE, B ObITY

[IpakTnueckoe 3aHsTHE

Tema 7.8

[IpaBunbHbIE
MHOT'OTpaHHUKH, ux
CBOMCTBA

Copep:xanne yueOHOTO MaTepuana

IlonsTue IMpaBHUIILHOT'O MHOTI'Or'paHHUKaA. CBolicTBa MMpaBUJIbHBIX
MHOT'OIrpaHHUKOB

[IpakTHueckoe 3aHsATHE

IIK 1.1.
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Tema 7.9
Humnap, ero
cocrapistrone. CeueHue

Copepxanne yueOHOT0 MaTepuana

Humuuap u ero snemenTsl. CeueHne MUIMHIPA (MapauieIbHOe OCHOBAHUIO
ocu). Pa3zBepTka nuinmHapa

UUIMHIpA Komb6unupoBanHoe 3ansrue
Tema 7.10 IIpodeccnoHabHO-OPUEHTHUPOBAHHOE coJaep;kaHue (copep:kanue
Konyc, €ro | MPUKJIAJTHOr0 MOYJIAA)

cocrapiitroniue. CeueHue

Konyc u ero snementsl. CeueHue koHyca (mapajlieIbHOE OCHOBAaHUIO M

KOHyca IIPOXOJIslIee Yepe3 BEPIIMHY), KOHUYECKUE ceueHus. PazBepTka KoHyca
[IpakTuueckoe 3anarue

Tema 7.11 Copep:xanue yueOHOro MaTepuana

VYceueHHbI KOHYC. | YceueHHbll koHyc. Ero obpasytomias u Beicota. CedeHHe yceueHHOro KOHyca

Ceuenue yceueHHOro | KomOMHUpOBaHHOE 3aHATHE

KOHYca

Tema 7.12 Coneprxanne yueOHOro Marepuasia

Hlap u cdepa, ux ceueHus

[Tap u chepa. Bzaumuoe pacnonoxxenue cepsl U mockoctu. CeueHue mapa,
chepsl

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 7.13

Ilonarue 06 oO0beMe Tena.
OTHolIEHHE 00BEMOB
MOJOOHBIX TEI

Copepxanne yueOHOTO MaTepuana

[Tonstue 06 06beme Tenna. O0BeM KyOa U MPSIMOYTOJILHOTO MapaslieNienuIe/a.
O6beM mnpusMbl U nuiauHApa. OTHomIeHHEe OOBEMOB MOAOOHBIX Tedl.
['eomeTpryeckuii CMBICI OTIPEETUTENS 3-TO TOpsIIKa

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 7.14
Ob6vemMbl M TUIOIIAAM
IIOBEPXHOCTEN TEI

Copepxanue yueOHOTO MaTepuana

O06wembl mupamuIbl U KoHyca. O0beM mapa. [Tnomaay noBepxHocTe Ten

KOM6I/IHI/Ip0BaHHOe 3aHATHC

Tema 7.15

KombOunamuun
MHOTOTPAaHHUKOB W  Tel
BpaIieHus

Conepxkanue yaeOHOro MaTeprania

KomOunanmm reoMmeTprudeckux el

[IpakTHueckoe 3aHsATHE

Tema 7.16

Copepxanne yaeOHOTO MaTepuana
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I'eomerpuueckue
KOMOWHAIIMH Ha MPAKTHKE

Hcnonp3oBanne KOMOWHAIMNA MHOTOTPAHHUKOB M TEJ BPALICHUS B MPAKTUKO-
OPHUEHTUPOBAHHBIX 3aJa4ax

HpaKTI/I‘-IeCKOC 3aHATUC

Pa3nean 8. [lepBooOpa3nasi pyHKIMHU, ee IPUMEHEHHE 14

Tema 8.1 Copepxanne yaeOHOT0 MaTepuana 4 OK-01, OK-

IlepBooOpa3Has QyHKuuU. | 3amaya O BOCCTAHOBICHUU 3aKOHA MBHKCHHS [0 H3BECTHOW CKOPOCTH. 02, OK-03,

[IpaBuina HaxoxaeHus | [lonstue wuHTerpupoBaHus. O3HAKOMJIEHHE C IIOHATHEM UHTErpaja U OK,-O 4 OK-

epBOOOPA3HBIX niepBooOpasHoi st pyHkiuu y=f(X). Penenne 3anaq Ha cBsI3b IEPBOOOPA3HOM 05 OI,<-06,
U ee NPOU3BOJHON, BBIUMCICHHE IEPBOOOPA3HON Ui JaHHOW (YHKLIHUU. ,OK-O7
Tabnuma dopMyn s HaxoXIeHUs MEepBOOOpas3HbIX. l3yueHue mpaBuia MK 1.1.
BBIYHCIICHHS TIEPBOOOPA3HOM
KoMOuHMpOBaHHOE 3aHATHE

Tema 8.2 Coneprxanue yueOHOro Matepuasia 2

IInomans KpUBOJIMHEWHOM | 3amauu, NPUBOASIINE K MIOHITHIO OTPEICICHHOTO HHTETpajia — O BBIYMCICHUN

Tpaneuuu. @opmyna | IOMIaaM KPUBOJIMHEHHOW Tpamenuu, O TmepeMerieHuu Touku. [lonstue

Hprotona — JleitOauma ONPENIEIEHHOTO HMHTErpaia. l'eomerpuueckuiit U (QUIUUECKUI CMBICT
omnpezaeneHHoro uurerpaia. @opmyna Hetotona— Jleitbnuia
KomOunupoBaHHoe 3aHATHE

Tema 8.3 Coneprxanue yueOHOro MaTepuasa 2

Heonpenenennsiii u | [loHsTHE HEONPEEIEHHOTO UHTETpajIa

ONpEIENEHHBIA UHTETPabl | KOMOMHUPOBaHHOE 3aHSTHE

Tema 8.4 Coneprxanue yueOHOro MaTepuasa 2

[TonsTtue 00 | ['eoMeTpuYeCcKHii CMBICI ONPE/ICICHHOT0 HHTEerpaia

onpeneneHHoM uHTerpane | KoMmOnHupoBaHHOE 3aHATHE

KaK IJI0LAAN

KPUBOJIMHENHOM Tpanenuu

Tema 8.5 IIpo¢deccnona/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:xkanue 4

OnpeneneH bl HHTETpal B
SKU3HU

NPHUKJIATHOTO0 MOLYJIs)

I'eomeTpuueckuit cMmbici ompeseneHHoro uHrerpana. ®opmyna HeriotoHa -
JletiOHu1A.
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Pemenne 3amay Ha TMPUMEHEHHWE WHTETpalia il BBIUMCICHHUS (PU3MUECKHX
BEJIMYMH U IUIOMIAaAEH

HpaKTI/I‘-IeCKOC 3aHATUC

Pa3nen 9. Crenenu u kopHu. CteneHHasi GyHKIIUA 14

Tema 9.1 Coneprxkanne y4eOHOT0 MaTepuasia 4

Crenennast QyHKums, ee | [ToHsTHe KOPHS N-0if CTENEHHU U3 AeiicTBUTENbHOro uncna. Oynkuun vy = VX

CBOHCTBa ux cBoiicTBa u rpaduku. CBOWCTBA KOPHS N-Oi CTENEHH
KoMOuHMpOBaHHOE 3aHATHE

Tema 9.2 Copepxanne yaeOHOTo MaTepuana 2

[IpeobpazoBanue IIpeoOpa3oBanue UppalMOHATbHBIX BBIPaKEHUH

BBIDOKEHUI € KOPHAMU N- | KOMOMHUPOBAHHOE 3aHATHE OK-01, OK-

Ol cTeneHu 02, OK-03,

Tema 9.3 Cozepxanue yueOHOr0 MaTepuaia 4 OK-04, OK-

CpoiictBa  creneHn ¢ | [loHsTHe cTeneHW C JIIOOBIM paIMOHAJBHBIM IoOKa3aresneM. CTeneHHbIC 05, OK-07

palMOHATILHBIM U | GyHKINHU, UX CBOMCTBA U rpaduku

JIEHCTBUTEIIBHBIM Komb6unupoBanHoe 3ansrue

HoKa3aTes MU

Tema 9.4 Coneprxanue yueOHOro MaTepuasa 4

Pemenue PaBHOCHJIBHOCTh MpPpalMOHAIBHBIX YpaBHEHUH M HEpaBEHCTB. MeTonbl uX

UppalMOHATIBHBIX peuienus. Penenne nppalmoHaabHbIX YpaBHEHUH U HEPABEHCTB

YPaBHEHUH U HEPABEHCTB | KOMOMHHUPOBAHHOE 3aHSTHE

Paznea 10. Iloka3zaTenbHas GyHKIUSA 16

Tema 10.1 Coneprxanue yueOHOro MaTepuaa 4

ITokazarensHas QyHkuus, | CTeneHb ¢ NPOU3BOJBHBIM JICHCTBUTENBHBIM MOKa3aTeneM. OrmnpezaeneHue OK-01, OK-

€e CBOMCTBA noka3zaTeabHON (pyHKIMH, ee cBOicTBa U rpaduk. 3HAKOMCTBO C IPUMEHEHUEM 02, OK-03,
MoKazareabHOH  (YHKIUH. Pemenne  mokasaTenbHBIX — ypaBHEHUU OK-04, OK-
(GyHKIIMOHATBHO-TPaUUECKUM METOJIOM 05, OK-07
KomOunupoBanHoe 3aHsaTHE

Tema 10.2 Coneprxanue yueOHOro MaTepuaa 8
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Pemenne moxka3aTenbHBIX
YpaBHEHUI U HEPABEHCTB

PemreHne mokasaTelbHBIX YPaBHEHHMM METOJOM YpaBHUBAaHHUs II0OKAa3aTEleH,
METOZOM BBEIEHUS HOBOW TNEPEMEHHOH, (YHKIMOHAIHHO-TPAPUUECKUM
MeToA0M. PelieHne nokasaTesbHbIX HEPABEHCTB

HpaKTI/IHCCKOC 3aHATUC

Tema 10.3 Coneprxkanue y4eOHOT0 MaTepuasia 4
Cucrembl noOKasaTenbHbIX | Perenue cuctem moka3aTelbHbIX YPaBHEHHIA
ypaBHEHUH KomOunupoBanHoe 3aHsTHE
Paznea 11. Jlorapugmsl. Jlorapupmuyeckast pyHkumus 18
Tema 11.1 Coneprxkanne y4eOHOT0 MaTepuasia 2
Jlorapudm yucia. | Jlorapupm uncna. JlecaITUUHBIN U HaTypalIbHbBIN JIOTapU(PMBL, YHCIIO €
JecaTuanbIii 1 | KoMOMHUpOBaHHOE 3aHATHE
HaTypalbHbII JIorapudMsl,
YHCIIO €
Tema 11.2 Coneprxanne yueOHOro Marepuasia 4
CpoiictBa  norapu¢moB. | CpoiicTBa jorapudmos. Oneparius JorapupMUpOBaHUsI.
Onepanus KomOunupoBaHHoe 3aHsTHE
JorapupmMUpOBaHUS OK-01, OK-
Tema 11.3 Copep:xanue yueOHOTO MaTepuana 2 02,
Jlorapugmuueckas Jlorapudmuueckas GyHKIUS U €€ CBONCTBA OK-03, OK-
byHK1MS, ee CBOMCcTBa KomMbOuHMpoBaHHoOe 3aHsTHE 04,
Tema 11.4 Coneprxkanne yueOHOT0 MaTepuasia 4 OK;I)I% 101K_07
Pemenue [TonsiTue norapudpmuyeckoro ypaBHeHus. Omnepanusi MOTEHIMPOBaHUA. TpH o
JOrapuPMIIECKUX OCHOBHBIX METOJIa PEIEHUs JIOrapu(PMUUYECKUX YPABHEHUI: (PYHKIIMOHAIBHO-
YPaBHEHUH U HEPABEHCTB | rpadypueckuii, METO/] TOTEHIMPOBAHMS, METO/ BBEICHHUS HOBO EPEMEHHOIA.

Jlorapugmuueckue HepaBeHCTBa

KomOunupoBaHHoe 3aHATHE
Tema 11.5 Coneprxanue yueOHOro MaTepuasa 2
Cucremsl Anroput™m pelIeHns CUCTEMBI YpaBHEHUM. PaBHOCHIIBHOCTB
JgorapupMUUECKUX Jorapu(MUUECKUX ypaBHEHUIN U HEPaBEHCTB
ypaBHEHUH KoMbOuHMpoBaHHOE 3aHsTHE
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Tema 11.6 IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue 4
Jlorapugmsl B MpPUpPOAE U | MPUKJIATHOTO MOKYJIsI)
TEXHHUKE [Ipumenenne norapudma. Jlorapupmuueckass cnupans B npupozae. Ee
MaTeMaTHYeCKue CBOMCTBA
[IpakTyeckoe 3aHsATHE
Pa3nen 12. MHuoxkecTBa. JjieMeHThI Teopuu rpagos 6
Tema 12.1 Copepxanne yaeOHOT0 MaTepuana 2
MHoxecTBa [Tonstue MuoxectBa. IlonMHOXkecTBO. Oniepaiii ¢ MHOKECTBaMU
KomOuHupoBaHHoOe 3aHsTHE
Tema 12.2 IpodeccnonanbHO-OPUEHTUPOBAHHOE co/iep:KaHue (copep:kanue 2
Onepauny ¢ MHOXKECTBAMH | MPUKJIAJHOTO MO/Y.JIs1)
Onepanuu ¢ MHOXecTBaMH. PelieHne npukiaaHbIxX 3a1a4
[IpakTnueckoe 3aHsATHE
Tema 12.3 Copep:xanue yueOHOro MaTepuana 2
I'padsr [Tonsitue rpada. Ces3ublii rpad, AepeBo, HUKI rpad HaA TNIOCKOCTH
[IpakTryeckoe 3aHsATHE
Paznes 13. DiieMeHTbI KOMOMHATOPUKHU, CTATUCTUKHU U TEOPUH BePOSITHOCTEH 20
Tewma 13.1 Coneprxkanne yueOHOT0 MaTepuasia 4
OcHoBHbIE noHATHS | [lepecTaHOBKM, pa3MeLIEHUs], COUETAHUS.
KOMOWHATOPUKH
KomOuHupoBaHHoOe 3aHsTHE. OK-01, OK-
Tema 13.2 Coneprxanue yueOHOro MaTepuasa 2 02,
CoOsitHe, BEPOSATHOCTh | COBMECTHBIE U HECOBMECTHBIE COOBITHA. Teopembl O BEPOATHOCTU CYyMMBI OK-03, OK-
coOpitnsa.  CnokeHwe M | cOOBITHH. YCIIOBHAs BEpPOSTHOCTh. 3aBHCHMBIC M HE3aBUCHMBIE COOBITHSL. 04,
YMHOKEHHUE BEPOATHOCTEN | TeopeMbl 0 BEPOSITHOCTH IPOM3BEACHUS COOBITHIA. OK-05, OK-07
KomOunupoBaHHoe 3aHATHE HK 1.
Tema 13.3 IIpodeccnonanbHO-OpHEHTHPOBAHHOE coieprKaHue (conep:xanue 4
BepositHOCTB B | IPMKJIAJHOI0 MO1YJI51)
npodeCcCHOHATBHBIX OTHocuTeNnbHAsE ~ YacTOTa  COOBITUS, CBOMCTBO €€  YCTOHYMBOCTH.
3aayax CratucTtuueckoe ornpeaeneHue BeposTHOCTU. O1ieHKa BEpOSITHOCTH COOBITUS
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IIpakTrueckoe 3aHsATHE

Tema 13.4 Copepxanne yaeOHOT0 MaTepuana 4
JuckperHas  caydaiiHas | Bujsl ciydaiiHbeIX BeIMduH. OnpeieieHne JUCKPETHOM CITyIaliHOM BeJTUYHHBI.
BEJIMYMHA, 3aKO0H ee | 3aKOH paclpenesieHus. AUCKPETHOM ciydailHOW BenuuuHbl. Ee uuncioBble
pacnpeaeneHus XapaKTePUCTUKU
Komb6unupoBanHoe 3ansrue
Tema 13.5 Copepxanne yaeOHOT0 MaTepuana 2
3agaun  Marematudeckod | Bapmanmonuwiii psg. [lomuron wactor u rucrorpamma. CraTHCTHYECKHE
CTaTUCTUKH XapaKTePUCTHKH psijia HAOII01aeMbIX JaHHBIX
Komb6unnpoBanHoe 3ansrue
Tema 13.6 IIpodeccnonanbHO-OPUEHTUPOBAHHOE coJiep:KaHue (copep:kanue 4
CocraBnenue TaOMUL U | NPUKJIATHOTO MOTYJIs1)
Jyarpamm Ha IpaKTHKe [lepBuynas o00paboTKa CTaTUCTHYECKMX JaHHBIX. ['paduueckoe wux
npeacraBieHne. HaxoxaeHue CpemHUX XapaKTepUCTHUK, HaOIr01aeMbIX
JAHHBIX
[IpakTuueckoe 3aHaTue
Pa3nen 14. YpaBHeHHs 1 HepaBeHCTBA 24
Tewma 14.1 Coneprxkanne yueOHOT0 MaTepuana 4
PaBHOCWIIBHOCTB PaBHOCMIIBHOCTH ypaBHeHMM U HepaBeHCTB. OmpexneneHusi. OCHOBHbIE
YPaBHEHMH M HEPABEHCTB. | TEOPEMBI PABHOCHIIBHBIX IEPEX0J/laX B YPaBHEHUSX M HepaBeHcTBax. OOmme
OOmue METOABI PEIIEHNST | METOJIbI PEIICHUS] YPABHEHHI: MEPeXo/] OT PaBEHCTBA (PYHKLHUI K PaBEHCTBY
apryMEeHTOB JUIsl MOHOTOHHBIX (DYHKIIM, METOJ pa3iokKeHUss Ha MHOXHTEIH, OK-01, OK-
METO/ BBEJICHHsI HOBOH MEpEeMEHHOM, HYHKIIMOHATIBHO-TpapHUeCcKUil METO 02, OK-03,
KomOunupoBaHHoe 3aHATHE ?)15(-(())4123?
Tema 14.2 Copepxanue yaeOHOTO MaTepuaia 4 (’)K- 07 '
I'paduueckuit MeToJ | O6mue MeToAbl pelIeHHs] HEPABEHCTB: MEPEeXO]l OT CpPaBHEHUS 3HAUYEHUM K 1.1
pelIeHus YPaBHEHMH, | GYHKIUH K CPAaBHEHHIO 3HAYCHHWH apryMEHTOB TSI MOHOTOHHBIX (DYHKITHIA, o
HEPABEHCTB METOJ HMHTEpBaJOB, (QYHKIMOHAIbHO-Tpadudeckuil meron. I 'paduueckuii
METO]I PELIEHUS] YPAaBHEHUI 1 HEPABEHCTB
KomOunupoBaHHoe 3aHATHE
Tema 14.3 Coneprxanne yueOHOTO MaTepuana 4
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YpaBHEHMs U HEPABEHCTBA

Onpenenenne Moaynsa. Packpbeite monyns mo onpeneneHuto. [Ipocreiimue

C MOJyJIEM YpaBHEHUS M HEpaBeHCTBA C MoayineM. lIpuMeHeHue paBHOCHIIBHBIX
IIEPEXO0/I0B B OINIPEAEIECHHBIX TUIIAX YPABHEHUI U HEPABEHCTB C MOJyJIEM
KoMOuHMpOBaHHOE 3aHATHE
Tema 14.4 Copepxanne yaeOHOT0 MaTepuana 2
VYpaBHeHMs U HEPABEHCTBA | 3HAKOMCTBO C mapameTpoMm. [Ipocreiinmme ypaBHEHHS W HEPaBEHCTBA C
C mapameTpaMu rapameTpom
KoMOuHMpOBaHHOE 3aHATHE
Tema 14.5 IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue 8 8
CocraBieHre U peUICHHE | MPUKJIATHOTO MOTYJIs1)
npodecCHOHANBHBIX 3a/au | PereHne TEKCTOBBIX 33724 NPO()ECCHOHATBHOTO COEPIKAHUS
C TIOMOIIBIO YPaBHEHHIA [IpakTudeckue 3aHATHS
Tema 14.6 Copep:xanue yueOHOro MaTepuana 2
Pewenne 3aga4. | OOmme METO/Ibl pelIeHUs] YpaBHEHHA. Y PaBHEHUS U HEPABEHCTBA C MOJYJIEM
VYpaBHEHUS U HEPABEHCTBA | U C MapaMeTpaMu
[IpakTuueckoe 3aHaTue
Koncyabranumn 10
I[Ipome:xxyTounasi arrectanusi (JK3amMeH) 4
Bcero: 280 56

39




3. YcaoBust peaju3zanuu nporpaMmmbl 001eo0pa3oBaTeIbHON AUCHUIIIMHBI

3.1. lnsa peanu3anuu NporpaMMbl JUCHUIIMHBI J0/LKHBI OBITH MPELyCMOTPEHbI
cjieayoye crenuaJibHble MOMelleHNs:

J11st peanu3ary TporpaMMbl TUCIIMTUIAHEI TTPETYCMOTPEHBI CIEAYIOIIHNE CIICITUATHHBIC
MTOMEIICHUS: yUeOHBI KaOHET « MaTeMaTuKm.

Kabunetr «MareMaTrkmy, OCHAIIICHHBIA B COOTBETCTBHH C 1. 6.1.2.1 0Opa3oBaTenbHON
nporpamMmbl 1o crnenuaibHocTu 15.02.14 OcHamieHue cpeAcTBaMH aBTOMAaTHU3alUU
TEXHOJIOTMYECKHUX MPOIIECCOB U MPOU3BOCTB.

3.2. UndopMmanmnonHoe odecnevyeHne o0yueHmst

1. nst peanuzanuu nporpaMmbl OMOIHOTeYHBIN (HOHA 00pa30BaTEeIbHON OpraHU3aluu
MMEET MeYaTHbIE U/ WU SJIEKTPOHHBIE 00pa30BaTeIbHbIE U HHPOPMALIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHBIE JJIs1 HCIIOJIb30BaHMS B 00pa30BaTEIbLHOM IIPOLIECCEe, HE cTapuie S JIeT
C MOMEHTAa U3JaHusl.

OCHOBHBIE HICTOYHUKH:

1. Maremartuka: y4eOHUK JUIsI CTY. YUpexKaeHui cpen. mpod. oopazoBanusiM.U.
bammvakos M.:M3narensckuit neHTp «Axkagemus», 2019.

2. Maremaruka. 3agaqauK: yae0. mocoOue A CTy. YApexAeHUH cpe. mpod.
oOpa3zoBaHus M.U. bammakoB M.:M3narenbCckuil HEHTp «AKaaeMus»,
2018.

I[OHOJ]HI/ITGJ'II)HBIG HNCTOYHHNKMH:

1. AnreGpa u Hauana matremaTudeckoro aHanmmsa. 10 kmacc Mopakosuu A.T'.
Mmuemo3suna, 2020

2. Anrebpa n Hauana MatemaTudeckoro aHanusa. 11 kmacc Mopakosua A.T'.
Muemosusna, 2020

DJIEKTPOHHbBIEC U3/TAHUS

1. Beepoccutickue nateprer-omumnuanel. - URL: https://online-olympiad.ru /
(mara obpamenust: 12.07.2022). - TekcT: 27IE€KTPOHHBIN.

2. Ennnas xomnexumst 1mdpoBbix oOpaszoBarenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru (mata oOpamenus: 08.07.2022). - Tekct:
3JIEKTPOHHBIN.

3. Nudopmarmonnas cucrema «EamHoe OKHO 10CTyIa K 00pa3oBaTeibHbIM

pecypcam». - URL: http://window.edu.ru/ (mata obparenus: 02.07.2022). - Tekcr:
3JIEKTPOHHBIN.
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4, Hayunas snekrponnas oudaunoreka (HOB). - URL.: http://www.elibrary.ru
(mara obpamenust: 12.07.2022). - TekcT: 37IE€KTPOHHBIN.

5. OTkpoIThIi KOUTEIK. MaTemaruka. - URL: https://mathematics.ru / (mata
obOpamenust: 08.06.2022). - TekcT: 3JIEKTPOHHBIM.

6. [ToBTOopuMm mMatematuky. - URL: http://www.mathteachers.narod.ru / (nara
obpammenust: 12.07.2022). - TekcT: 2JIEKTPOHHBIMN.

7. CrpaBOYHMK M0 MaTEMATUKE JUIsl IIKOJbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nara oopamenus: 12.07.2022). -
TexkcT: IIEKTPOHHBIN.

8. Cpennsiss MaTeMaTuyeckast HHTepHeT mkoia. - URL:
http://www.bymath.net/ (mzara oopamenus: 12.07.2022). - TeKcT: 3J€KTPOHHBIH.

9.DenepanbHbIil opTan «Poccuiickoe oOpazoBaHuey. -

URL: http://www.edu.ru/ (mata ooparenus: 02.07.2022). - TeKcT: 3I€KTPOHHBIIA.
®denepanbHbIi HEHTP UH(HOPMAIMOHHO-00pa3oBaTelibHbIX pecypcoB. - URL:
http://fcior.edu.ru / (mara ob6pamenus: 01.07.2022). - Tekct: 2MeKTpOHHBIN
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4. KoHTpOJIb M OlIeHKA Pe3yJbTATOB OCBOCHUS 00111e00pa3oBaTeIbHOM

AUCHUIIJINHBbI

KOHTpOJIb H OLCHKaAa pPCE3yJIbTaTOB OCBOCHMA O6Hl€06p330BaT€JIBHOﬁ AU CHUITIINHBI

pPacKpbIBAlOTCS  4epe3

JVCLMIUIMHAPHBIE  PE3YJIbTaTHhI,

HalpaBJICHHLIC

Ha

dbopmupoBaHre O0MMUX U TPO(PECCHOHATHLHBIX KOMIIETCHIIMM MO pa3fenaM B TeMaM

coJiep>kaHusl yueOHOro MaTepuara.

7.12,7.13,7.14,7.15, 7.16
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5

Oo6masi/npodeccuonanbHast Pasznen/Tema Tun oueHoOYHBIX
KOMIIeTEeHIIUsI MepONnpHUsITHS
OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 T-0/ct, 1.4, 1.5 TectupoBanue
pelLIeHns 3a1a4 P2, Temnr 2.1, 2.2,2.3,2.4,2.51-o/c VCTHBIH 0mpoc
npodeccroHanbHOM P3, Tempi 3.1, 3.2, 3.3 TI-o/c Maremarudeckuii
- P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 WKTAHT
[T-o/c, 4.8, 4.9, 4.10
NPUMEHHUTEITBHO P5, Temsr5.1,52 WuuBuyanbHas
K Pa3IMYHBIM KOHTEKCTaM P 6, Temn 6.1,62, 63,64, 6.5, 6.6, CaMOCTOSITeIIbHAS
6.7 TI-0/c, 6.8, 6.9, 6.10 TI-o/c pabota
P7, Temsr 7.1,7.2,7.3,7.4,7.5, 7.6, IIpencrasnenne
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, pE3yabTaTOB

MPAKTUYECKUX padoT
3amuTa TBOPUYECKHUX

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
P9, Temr1 9.1,9.2,9.3,94
P 10, Temsr 10.1, 10.2, 10.3

P9, Tems1 9.1,9.2,9.3,94 pa6oT

P 10, Temsr 10.1, 10.2, 10.3 3amura

P 11, Tems 11.1, 112, 11.3 TI-o/c, MBIy QT HEX

11.4,11.5, 11.6 Tl-o/c -

P12, Temsr 12.1, 12.2, 12.3 KoHTpombHas paGota

P 13, Temsr 13.1, 13.2, 13.3, 13 .4, BhIIOIHCHIE

13.5 I1-o0/c, 13.6

P 14, Temst 14.1, 14.2, 14.3, 14.4, R

14.5 T-o/c, 14.6 St
OK 02. Ucnomp30BaTh P1,Temal.1,1.2,1.31I-0/c,1.4,1.5 TectupoBanue
COBpPEMEHHBIE CPEJICTBA P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c | Vernprit ompoc
MIOWCKa, aHAJIHN3a U P'3, Temsr 3.1,3.2, 3.3 IT-o/c MaremaTHuecKHuii
aTeppeTaLIIH P4, Tembd.1,42,43,4.4,45,46,47 | =

IT-o/c, 4.8, 4.9, 4.10
uH(pOpMAIHH, U P 5, Temsi 5.1, 5.2 WHuBHIyabHast
uH(pOpMaIIMOHHBIE P 6, Tembi 6.1, 6.2, 63, 6.4,6.5, 6.6, CaMOCTOSTENbHAS
TEXHOJOTHH JUIS 6.7 I-0/c, 6.8, 6.9, 6.10 I-o/c pabora
BBLITIOJTHEHMS 3a/1a4 P7, Temsi 7.1,7.2,7.3,7.4,7.5, 7.6, [pencraBnenue
npodeccuoHanbHON 7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, PE3yJIbTAaTOB
JIeATEIIbHOCTH 7.12,7.13,7.14,7.15,7.16 MPaKTUYECKUX padboT

3anmTa TBOPYECKUX
pabot

! MpogpeccuoHanbHoe-opueHMuUpPo8aHHoe codepraHue
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PA3JINYHBIX JKU3HCHHBIX

7.12,7.13,7.14,7.15,7.16

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 3amuTa

11.4,11.5, 11.6 IT-o/c WH/IUBUYaJIbHBIX

P12, Temsr 12.1,12.2,12.3 IIPOEKTOB

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

13.5 IT-o/c, 13.6 BhIHOIHEHNE

P 14, Temnr 14.1, 14.2, 14.3, 14 .4, K3aMEHALHOHHDIX

14.5 I1-o/c, 14.6 saaHmi
OK 03. ITnanupoBats u P 1, Tema 1.1, 1.2, 1.3 II-0/c?, 1.4, 1.5 TectupoBanue
peammsoskiBathk cobereennoe | P2, Temer 2.1,2.2,2.3,2.4,2.51-0/c | Ycrapiit onpoc
podecCHOHANLHOE U P3, Tempr 3.1, 3.2, 3.3 [T-o/c Maremarudeckuii
JHHOCTHO® pasBItTHe P4, Temni4.1,42,43,44,45,46,47 |

’ IT-o/c, 4.8, 4.9, 4.10

IPEANPUHAMATEILCKYIO P S, Temsi 5.1, 5.2 VnuBuyanbHas
JEATENBHOCTD B P 6, Temb 6.1,62,63,64,65,66, CaMOCTOSATENbHAS
npogeccnonanbHol chepe, | 6.7 [1-o/c, 6.8, 6.9, 6.10 TT-o/c pabota
MCIIOIb30BaTh 3HAHMS T10 P7, Temm 7.1,7.2,7.3,7.4,7.5, 7.6, [Ipexacrapienue
(uHancoBoii rpamotrocTH B | 7.7 [1-0/c,7.8,7.9, 7.10 T-o/c, 7.11, Pe3yJIbTaToB

NPAaKTUYECKUX paboT

7.12,7.13,7.14,7.15, 7.16

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
P9, Tems1 9.1,9.2,9.3,94

P 10, Temsr 10.1, 10.2, 10.3

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

P12, Temsr 12.1,12.2,12.3

CUTYaLHSIX P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5 3ammra TBOPYECKUX
P9, Tems1 9.1,9.2,9.3,94 pabor
P 10, Temsr 10.1, 10.2, 10.3 3amura
P11, Temer 11.1,11.2, 11.3 IT-o/c, VHIMBUIyaIbHbIX
11.4,11.5,11.6 IT-o/c HPOEKTOB
P12, Temsr 12.1,12.2,12.3 KoHTpobHas paboTa
P 13, Temnr 13.1, 13.2, 13.3, 13 .4, BELIIOMHCHIE
13.5TI-o/c, 13.6 JK3aMEHAIlMOHHBIX
P 14, Temsr 14.1, 14.2, 14.3, 14.4, .
14.5 TT-o/c, 14.6 Saatt
OK 04. 3ddextuHO P 1, Tema 1.1, 1.2, 1.3 II-0/c®, 1.4, 1.5 TectupoBanue
B3aHMMOJICCTBOBATL U P2, Temnr 2.1,2.2,2.3,2.4,2.5 [T-o/c YcTHBIM onpoc
paboTaTh B KOJUIEKTUBE U P3, Tempr 3.1, 3.2, 3.3 [T-o/c Maremarudeckuii
KOMaHIe P4, Teme14.1,4.2,4.3,4.4,4.5,4.6,4.7 WKTAHT
IT-o/c, 4.8, 4.9, 4.10
P 5, Temsr 5.1, 5.2 MnpneunyanbHas
P 6, Temn1 6.1,6.2,6.3,6.4,6.5,6.6, CaMOCTOATCIIbHAM
6.7 I-0/c, 6.8, 6.9, 6.10 M-o/c pabora
P7,Temst 7.1,7.2,7.3,7.4,7.5,7.6, IIpeacrasnenne
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, pe3yJIbTaTOB

NpPaKTHYECKUX padoT
3amuTa TBOPUYECKUX
pabot

3amura
UHIUBHTyTbHBIX
MIPOEKTOB
KonTponbhas pabora

2 [IpoheccuoHanbHOe-0pUEHMUPOBAHHOE COOEPHaHUE
3 MpoheccuoHanbHoe-0pUEHMUPOBAHHOE COOEPHAHUE
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P 13, Temnr 13.1, 13.2, 13.3, 13 .4, Brinonnenue
13.5 I1-o0/c, 13.6 SK3aMEHAIIMOHHBIX
P 14, Temnr 14.1, 14.2, 14.3, 14 .4, 3ajaHni
14.5 I1-o/c, 14.6
OK 05. Ocy1iecTBasTh P1,Temal.1,1.2,1.31I-0/c,1.4,1.5 TectupoBanue
YCTHYIO H [IHCHMEHHYIO P2, Temn1 2.1,2.2,2.3,2.4,2.51-0o/c VCTHBIH 0mpoc
KOMMYHHUKAIHIO HA P'3, Tempi 3.1, 3.2, 3.3 [I-o/c Maremarudeckuii
FOCY APCTBCHHOM S3bIKE P4, Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 WKTAHT
N IT-o/c, 4.8, 4.9, 4.10
Poccuiickoit denepanniu ¢ P 5, Temst 5.1, 5.2 NunuBunyanbHas
y4eTOM 0COOEHHOCTEH P 6, Temsi 6.1, 6.2, 6.3, 6.4,6.5, 6.6, CaMOCTOSITCIIbHAS
COLMANBHOTO M KYIBTYPHOTO | 6 7 [[-o0/c, 6.8, 6.9, 6.10 TT-0/C pabora
KOHTEKCTa P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6, IIpescraBieHne
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, pe3ynpTaToOB

7.12,7.13,7.14,7.15, 7.16
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5

MPAKTUYECKHUX paboT
3amuTa TBOPUYECKHUX

P9, Temr1 9.1,9.2,9.3,94 pabor
P 10, TeMpl 101, 102, 10.3 3amura
P 11, Temer 11.1,11.2, 11.3 IT-o/c, ——
11.4,11.5, 11.6 [T-o/c POEKTOB
P12, Temsr 12.1,12.2,12.3 KoHTponbHas paGota
P 13, Temsr 13.1, 13.2, 13.3, 13,4, B
BIITOJIHEHHE
13.5II-o/c, 13.6 SK3aMEHAIIMOHHBIX
P 14, Temnr 14.1, 14.2, 14.3, 14 .4, . H
14.5 [l-o/c, 14.6 Sasarim
OK 06. IIposaBnsaTh P1,Temal.1,1.2,1.31II-0/c,1.4,15 TecTtupoBanue
IPakIaHCKO- P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, VcTHBIi ompoc
[aTPHOTHYECKYIO MTO3HUIIUIO, 6.7 11-0/c, 6.8, 6.9, 6.10 1I-o/C MaremaTnueckuii
JIEMOHCTPHPOBATH P7,Temst 7.1,7.2,7.3,7.4,7.5,7.6, JUKTAHT
OCO3HAHHOE MTOBEICHNE HA 7.71-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, VHanBuyanbHas
7.12,7.13,7.14, 7.15, 7.16
OCHOBE TPAJUIUOHHBIX CaMOCTOSITENIbHAS
OOILICICTOBCICCKIX P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5 a6oTa
HHeHeTo! P 14, Tems: 14.1, 14.2, 14.3, 14.4, 1;[
LIEHHOCTEH, B TOM YHCIIE C 14.5 [lole, 14.6 pe/ICTaBIICHUE
y4ETOM TapMOHHU3ALUH pE3yIILTATOB

MEXXHAITMOHAJIbHBIX 1

MPAKTUYECKUX paboT

MEXKPEITUTHO3HBIX 3amuTa TBOPYECKHX

OTHOUIEHUN, TPUMEHATD pabot

CTaHJaPTHI 3ammra

AHTUKOPPYMIUOHHOTO WHIUBUIYaIbHBIX

MTOBEJICHUS MPOEKTOB
KonTponbnas pabota
Brinonnenue
9K3aMEHAIIMOHHBIX
3aJaHui

OK 07. CopeticTBOBaThL P1,Temal.1,1.2,1.31I-0/c,1.4,15 TectupoBanue

COXPAHEHHUIO OKpYKaroUen
Cpefibl, pecypcocOepeKeHHUIO,

P2, Temni 2.1,2.2,2.3,2.4, 2.5 [T-o/c
P 3, Temnr 3.1, 3.2, 3.3 IT-o/c

YcTHBII onpoc
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IPUMEHSTH 3HaHUS 00
U3MEHEHHUHU KJIMMaTa,
IIPUHLIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JIIEUCTBOBATE B
Ype3BhIYAITHBIX CUTYAIUSIX

P4, Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10

P 5, Temrr 5.1, 5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c
P7,Temst 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16

P 8, Temsl 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temr1 9.1,9.2,9.3,94

P 10, Temsr 10.1, 10.2, 10.3

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

P12, Temnr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o0/c, 13.6

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

MaremaTtuuecKkuii
JUKTaHT
NunuBunyanbHas
CaMOCTOSATCIbLHAS
pabora
[IpencraBnenue
pe3yJbTaTOB
MPaKTUYECKUX PadoT
3amuTa TBOPUYECKUX
pabot

3amuTa
WHUBUTyaJIbHBIX
MPOEKTOB
KontposbHas padota
Breimonnenue
9K3aMEHAIIMOHHBIX
3alaHUN

I1K 1.1. OcymiecTBisTh
aHaJIU3 UMEIOIIMNXCS pEeLICHUN
JUIsl BBIOOpa MpOrpaMMHOIO
o0ecrieyeHus 1Jis CO3JIaHusl U
TECTUPOBAHUS MOJIEIIH
3JIEMEHTOB CUCTEM

P 1, Tema 1.3 IT-o/C

P 2, Tema 2.5 I1-o/c

P 3, Tema 3.3 I1-o/c

P 4, Tema 4.7 I1-o/c

P 6, Temnl 6.7 I1-0/c6, 6.10 IT-o/cC
P 7, Temnr 7.7 I1-o/c, 7.10 IT-o/c,
P11, Temsr 11.3 IT-o/c, 11.6 IT-o/c
P 13, Temsr 13.5 I1-o/c

P 14, 14.5 IT-o/c

VYerHbli onpoc
OpoHTaTBHBIN
KOHTPOJIb
WNHauBuayanbHbIi
KOHTPOJIb

AHanu3 myGIMYHOTO
BBICTYIICHHS
IIpakTrueckue
paboThI
Brimonnenue
9K3aMEHAITHOHHOTO
TecTa
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