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PACCMOTPEHO COT'JTACOBAHO

Ha 3acefanuu LIK o6meo0pa3oBaTenbHbIX, COLUATBHO- 3am.qupekropa no Y MP
T'yYMaHUTAPHBIX U €CTECTBEHHOHAYYHbIX JUCHUILIMH «01» derpans 2023r.
[Ipotokomn Ne 4

«01» despamns 2023 T.

[Iporpamma yueOHo# aucrummasl O0/ly.04 MaremaTuka pa3paboTaHa B COOTBETCTBUHU C MPUKA30M
MunucrepcTBa obpa3zoBanus W Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 roma Ne 413 «O6
YTBEPKICHUH (PeepalibHOTO TOCYJIAapCTBEHHOTO OOpa3oBaTENbHOIO CTaHIapTa CpPEeTHEro OOIIero
o0Opa3oBaHMsI(C W3MEHCHUSMU U JIONOJHEHUSIMH) W 3apETUCTPUPOBAHHBIM MUHHCTEPCTBOM FOCTUIIUU
Poccuiickoit ®eneparuun 7 wioHsa 2012 roma (Permctpanmonnbiii Ne 24480),B COOTBETCTBUHU C
TpeOoBaHUsAMHU  (pemepaibHOTO  TOCYAApCTBEHHOTO  00pa30BaTEeNBbHOIO  CTAHAApPTa  CPEIAHEro
npodeccuonanpHoro obpazoBanuss 1Mo coenuansHoctH  15.02.19 CBapouHoe TPOU3BOACTBO,
YTBEpKIEHHOTO TpukazoM MunoOpraayku Poccum ot 09.12.2016 N 1582 (pex. ot 01.09.2022) "O6
yTBepXkACHUH  (eaepaJbHOr0  TOCYAapCTBEHHOro  00pa3oBaTeNbHOTO  CTaHJapTa  CPEIHero
npodeccnoHabHOTO 00pa3oBanus 1Mo cnenuanbHocTh 15.02.14 OcHaieHnne cpecTBaMU aBTOMATH3AIHH
TEXHOJIOTHYECKHX IPOILIECCOB U MPOU3BOACTB (1o otpacisam)" (3apeructpupoBaHo B Muniocte Poccun
23.12.2016 N 44917), na ocHoBanuu [IpumepHoii paboueii mporpammsl 00IIE0Opa30OBATEIBHOM
auciuIinHel MaTtemMaTuka U1 mpodecCHOHANbHBIX 00pa30BaTeNbHBIX OpraHu3alui, pa3paboTaHHOM
OI'OY IO «MHeTtuTyT pa3BUTUS NPOPECCHOHAIBHOIO 00pa3oBaHUs»(0a30BbIN YpOBEHb, BapHaHT 1)
(mpotokon Ne 14 ot 30.11.2022).

Opranuzaius-pa3padoTuuK:
I'ocynapctBenHoe OrokeTHOE podecCHoHaIbHOE 00pa3oBaTebHOE yupekaeHne MoCKOBCKOW obmacTu
«Ceprueo-Ilocanckuii KOJIeK»

ABTOp-pa3paboTyUuK:
SApocnasueBa AuHa BacunbseBHa - mpenonasarens ['BIIOY MO «CeprueBo-Ilocaackuii KoiemK»
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1. O0mas xapakTepucTuka padoyeii mporpaMmmsbl 0011e00pa3oBaTeIbHOM
TUCHMILTHHBI «MaTeMaTuka»

1.1. MecTO IMCUMIUVIMHBI B CTPYKType npogdeccuoHAIbHON 00pa3oBaTe/IbHOM
nporpammsl CI1O:

OOmeoOpa3oBaTenpHas JUCHUIUIMHA «MaTemaThkay SBISETCS  00s3aTeNIbHOM
4acThio 00I1e00pa30BaTEIbHOIO LIMKIIa 00pa30BaTENIbHON POrpaMMbl B COOTBETCTBUH C
®I'OC cnemuansaocty 15.02.19 CBapouHoe Mpon3BOACTBO.

1.2. IIe.]'IH H INIAHUPYEMBIE PE3YJIbTAaThl OCBOCHUA NUCIHUIIJIUHBI:

1.2.1. leab A cCHUNIHHBI

Cognepkanue mporpaMMbl 00IIeo0pa3oBaTEIbHON JIHUCHMIUIMHBI «MaTeMaTruKay
HaIpaBJICHO Ha JIOCTHXKEHHUE PE3yJIbTATOB €€ M3YYeHHUS B COOTBETCTBHUH C TPEOOBAaHHUSIMU
dI'OC COO ¢ yuerom npodeccuonanbaoi HampapieHHOCTH PI'OC CIIO.

1.2.2. Ilnanupyemblie pe3yjbTaThl OCBOCHHS 0011€00pa30BaTe/IbHON JUCHUILINHBI B
coorBercTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO.
Oco0oe 3HaueHne AUCIUIUIMHA UMeeT rpu popmupoBanuu U pazsutud OK u I[1K



O01mue KOMIeTeHIINHU

IInanupyemMsble pe3yJbTaThl 00yUeHHUs

Oo0mue

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

OK 01 Bri6upats criocoOsr
[peLIeHuUs 3a1a4
podhecCHOHATBLHOM

e TeIbHOCTH
[PUMEHHUTETBHO

K pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTH K TPYIY,
MacTepCcTBa, TPYA0II00HE;
- TOTOBHOCTh K

OCO3HAHHE IICHHOCTH
aKTUBHOM  JICATCIBHOCTH
TEXHOJOTMYECKOM U COLMAIIbHOM HAIPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH M
CaMOCTOATENIbHO BBIIOJIHATH TAKYIO AESTEIbHOCTD;

- HHTEpEC K Pa3IMYHbIM chepam nmpodeccuoHaIbHOMH]
ITeATEeIIbHOCTH,
OsBiagenue

IIO3HAaBaTCIbHBIMU IIGﬁCTBI/I?IMHI

YHUBEPCATHLHBIMH Y4eOHBIMH
a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEIILHO bopMyIHpoBaTh u
AKTyalu3upoBaTh MpolieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIH NPHU3HAK WIIHU
OCHOBaHUS IS CpaBHEHHS, KIacCU(DUKANNHA U
000OIICHHS;

- ONpeAeNATh  IeIu

MMapaMETPhl U KPUTCPHUU UX JOCTUIKCHUSA

JCATCIIBHOCTH, 3aJaBaTh
- BBIABJIATH 3aKOHOMCPHOCTH U IIPOTHUBOPCUUA B
PACCMATPUBACMBIX ABJICHUAX,

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

- Pa3BHUBATh KPCATHUBHOC MBIINIJICHUC IMPU PCIICHUU

-BJIAJIETh METOIAMHU JIOKA3aTENbCTB, AITOPUTMAMU PELICHUS
3asad; yMeHue (opMyIupoBaTh ONPEIEICHUS, aKCUOMBI 1
TEOPEMBI, IPUMEHSTH UX, IPOBOJUTH J10KA3aTEIbHbIE
paccy’KIeHUs B XO/I€ PELICHUs 3aay;

- YMETh OIIEpPUPOBATh MOHATUAMU: CTEIIEHb YUCIIA, Jorapupm
Y1CIIa; YMEHUE BBIOJIHATD BHIYMCIICHUE 3HAUCHUH U
peoOpa30BaHus BBIPAKEHUH CO CTENEHAMU U JIorapudmamu,
peoOpa3oBanus IPOOHO-PALIMOHATIBHBIX BRIPAXKCHUH;

- YMETb OIIEPUPOBATh MOHATUSAMU: PALlUOHAIIBHBIE,

M ppalMOHATIbHBIE, TIOKa3aTeNIbHbIE, CTCIICHHbIE,
lTorapupmMHUIECcKue, TPUTOHOMETPUYECKIE YPAaBHEHUS U
HEpaBEHCTBA, X CHCTEMBI;

- YMETh OIEPUPOBATh MOHATUAMU: (GYHKIIUS, HETIPEPBIBHAS
(byHKLMSA, TPOU3BOIHAS, IEPBOOOPA3HAs, ONPEAEICHHBbIHI
MHTETpal; yMETh HAXOAUTh IPOU3BOIHBIE JIEMEHTAPHBIX
(byHKIMI, UCII0JIb3YS CIIPABOYHBIE MaTepUabl; UCCIIEOBATh B
[IPOCTEHIINX CITydasixX QYHKIIMH Ha MOHOTOHHOCTh, HAXOUTh
HauOOJIbIINME U HAMMEHbIINE 3HaYeHUsI (PYHKLINN; CTPOUTH
rpauKu MHOTOUYIEHOB C MCIIOJIb30BAaHUEM allapara
MaTEMaTUYECKOTO aHAJIN3a; IPUMEHSTH IPOU3BOIHYIO IIpU
[PELLIEHNN 3a]a4 Ha JBM)KEHUE; pelIaTh PAKTUKO-
OPUEHTHPOBAHHBIE 3a/1a41 HAa HANOOJIbIIINE U HAUMEHbIIINE
3HAYECHUS, HA HAX0X/IEHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

- YMETh OIEPUPOBATh MOHATUAMU: PAallMOHANbHAS (PYHKLU,
MokasareibHasi QyHKINS, CTeNeHHas (PyHKINS,

PKU3HEHHBIX TIPOOIIEM

morapudmuueckas QyHKUIUS, TPUTOHOMETPUYECKHE (PYHKIINH,




0) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BJIaJIETh HABBIKAMU Y4EOHO-HCCIIEA0BATEIbCKOMN 1]
[IPOCKTHOI J1eATEIbHOCTH, HABBIKAMHU DPa3pelICHMUS]
po0em;

- BBUBIIATh NPUYMHHO-CJICJACTBEHHBIC CBS3U H
AKTyaJIM3UpOBaTh 3aJady, BBIIBUTATh THUIIOTE3y €€
[PEIICHNU S, HAXOIUTh ApTYMEHTHI 7151 I0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHIA, 5|

3a/laBaTh I[apaMeTpbl

KPUTEPUU PELLICHHUS;
- AHAIM3UPOBATH IIOJIyYEHHBIE B XOJ€ PELICHHUS]]
3a1a4d  pe3yJIbTaTbl, KPUTHYECKH OLECHUBATH UX]

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

IIPAKTUYCCKYIO obOactu KHU3HCACATCIIbBHOCTH,

- yMETb MHTErpUpPOBaTb 3HAHUA U3 Pa3HbBIX
MpeAMETHBIX 00J1acTel;

- BBIIBUT'AaThb HOBBIC naeu, npez[naraTL
OpI/IFI/IHaHI)HI)IG IIoaAXO0abl N pemeHI/m;

)5 CIIOCOOHOCTD X HCIIOIL30BaHUsA B

MO3HABATEILHON U COLMAIbHOM IMPaKTUKE

oOpaTHbIe (YHKINN; YMEHHE CTPOUTDH IpauKu U3yUEHHBIX
(byHKIMH, UCTIONB30BATh TPAPUKH MPH U3YUEHUH MTPOLIECCOB U
3aBUCUMOCTEH, IPY PEIICHUH 3a/1a4 U3 APYTUX yueOHBIX
[IPEIMETOB U 3aJ]a4 U3 PeaJIbHOM KU3HU; BBIpAXKaTh (GOopMyIaMu
3aBUCUMOCTH MEXJly BEJIUUYNHAMY;

- YMETh pelIaTh TEKCTOBBIE 33/1a4K Pa3HbIX TUIIOB (B TOM YHCIIE
Ha MIPOLIEHTHI, O U YaCTH, Ha IBH)KEHUE, paboTy, CTOUMOCTh
TOBapOB U YCIYT, HAaJIOTH, 3a/1a4i U3 00JIaCTU yIpaBJICHUS
ITMYHBIMU ¥ CEMEHHBIMH (DMHAHCAMH ); COCTABIIATH BBIPA)KECHHUS,
YpaBHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
1ICCIIEI0BATh MTOJIy4EHHOE PELICHUE U OLICHUBATh
[IPaBOI0100HOCTh PE3YJIbTATOB;

- YMETh OIIEPUPOBATh MOHATUIMU: CpeaHee apu(PMETUUYECKOE,
MenaHa, HauOoJiblIee M HAaMMEHbIlIee 3HAYSHUs, pa3Max,
criepcus, CTaHAapTHOE OTKIIOHEHHWE YHUCIIOBOrO Habopa; yMeTh
M3BJIEKATh, UHTEPIPETUPOBATH HH(OPMALINIO, TPEICTABICHHYIO B
Ta0nuIax, Ha JuarpaMMax, rpadukax, OTpakaroIlyro CBOMCTBa
[pEaSIbHBIX MTPOLIECCOB U SIBJICHUIL; MPEACTaBIATH HHPOPMALUIO C
[TOMOIIbIO TAaOJIUI] U JUarpamMmm; UCCIIeI0BaTh CTATUCTUYECKUE
TaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM IpaduecKuX METOA0B U
DIIEKTPOHHBIX CPEACTB;

- YMETb OIIEPUPOBATh MOHATUAMU: CIIyYallHbIM ONBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTH CIYYalHOTO COOBITHS; yMEHUE BHIUUCIIATH
BEPOSTHOCTH C MCIIOJIb30BAaHUEM I'papHUECKUX METOOB;
[PUMEHSTH (POPMYJIBI CII0KEHUSI U YMHOXKEHHS BEPOSITHOCTEH,
KOMOMHATOPHBIE (PaKThl U (POPMYJIBI IPU PEIIEHUH 3a7a4;
OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4ailHBIMU BEJIMYMHAMH; YMEHUE MPUBOAUTH IPUMEPHI




MPOSIBJICHUS 3aKOHA OOJIBIINX YUCEI B IPUPOIHBIX U
OOIICCTBCHHEIX SIBIICHUSIX;

- YMETh OIEPUPOBATH MOHATHAMU: TOUKA, IPSIMasi, TNIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAHHBIN YI0OJ, CKPELUBAIOIIUECS MIPSIMBbIE,
[apajyIeIbHOCTh U MEPIEHAUKYIISIPHOCTD NMPSMBIX U IUNIOCKOCTEH,
YTOJI MEKAY IPSAMBIMH, YIOJI MEXY IPSIMOM U INIOCKOCTBIO, YTOJI
MEXTy IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH JI0 INIOCKOCTH,
PAcCTOSIHHE MEXAY MPSMBIMHU, PACCTOSIHIE MEXKIY TUIOCKOCTSIMHU;
YMEHHE HCIIONIb30BaTh MPH PELICHUHN 331a4 U3yYCHHBIEC (DaKThI U
TEOpEeMBbI IJIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BHEKTOB
OKPY’KaIOLIETO MUPA;

- YMETh OIEPUPOBAThH MOHATUSIMU: MHOIOI'PaHHUK, CEUECHHE
MHOrOrpaHHMKa, Ky0, mapajuieJenunes, pusma, mupamuia,
(burypa 1 oBepXHOCTb BpallleHUs], IMIIMHP, KOHYC, 1Iap, chepa,
ceueHus! (pUrypsl BpallleHUs, IIIOCKOCTb, Kacaromascs cepsl,
[UIMHIPA, KOHYCA, IUI0MIA b IIOBEPXHOCTH MUPAMUIBI, IPH3MBI,
KOHYCa, IWINHPA, TUI0IIa1b chepbl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapajuIeenuIe/1a, TMPaMHIbI, TIPU3MBI,
[UIMHpA, KOHYCA, [1apa; yMeHHe n300pakaTh MHOTOTPAaHHUKH H
[MOBEPXHOCTH BPAICHUs, UX CEUECHUS OT PyKH, C IOMOIIbIO
UEePTEKHBIX HHCTPYMEHTOB U 3JICKTPOHHBIX CPE/ICTB; YMEHUE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh MPaBUIbHbIE MHOTOTPAHHUKHY;

- YMETh ONEPUPOBATH MOHATUAMU: JIBHKEHHE B TIPOCTPAHCTBE,
M0100HBIE PUTYPBI B IPOCTPAHCTBE; HCITOJIF30BATh OTHOIIICHHE
ruiomiaiel moBepxHocTel 1 00beMOB OJOOHBIX GUTYD MPU

PEIICHUH 3a]1a4;




- YMETb BBIYUCIIATH TEOMETPUUYECKUE BEIUUUHBI (AJIMHA, YO,
rioniaib, 00bEM, MJIOLIAAb IOBEPXHOCTH), UCTIOIb3YsI
M3ydeHHBIC (JOPMYIIBI U METOBI;

- YMETb OIIEPUPOBATh MOHATUAMU: IIPSMOYTOJIbHAS CUCTEMA
KOOpJAMHAT, KOOPJAUHATHI TOYKHU, BEKTOP, KOOPAUHATEI BEKTOPA,
CKaJISIPHOE MPOM3BEIEHUE, YTOJI MEXIY BEKTOPAMH, CYMMa
BEKTOPOB, IPOM3BEICHUE BEKTOPA HAa YUCJIO; HAXOAUTH C
MOMOIIBIO N3yYEHHBIX (DOPMYJIT KOOPIUHATHI CEPEIMHBI OTPEe3Ka,
[PACCTOSIHUE MEXAY ABYMS TOUKAMU;

- YMETb BBIOMPATh MOAXOAIIMMN U3YUEHHBIA METO/ JIIsl PELICHUS
3aJjauM, paclio3HaBaTh MaTeMaTHuecKue (PaKkThl U
MaTeMaTHYeCKUe MOJAEIH B IPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHUE IPUBOJUTH IIPUMEPHI
MaTEMaTUYECKUX OTKPBITUHA POCCUICKON U MUPOBOM
MaTeMaTHYeCKOU HAyKH.

- YMETh OIIEPUPOBATH IMOHATHUSIMHU: ONPEIECICHUE, AaKCUOMA,
Teopema, CIeCTBUE, CBOMCTBO, IIPU3HAK, 10KA3aTEIbCTBO,
[paBHOCUJIbHBIE (DOPMYJIMPOBKHU; yMEHHE (DOPMYITHPOBATh
00paTHOE M MPOTUBOIIOJIOKHOE YTBEPKI€HUE, TPUBOIUTH
[IPUMEPBI U KOHTPIIPUMEDPBI, UCIIOJIb30BATh METO
MaTeMaTU4YeCKON MHIYKIHN; IPOBOJAUTD TOKA3aTEIIbHbIE

[pacCy KJI€HHUs IIPU PELICHUH 3aa4, OLICHUBATD JIOTHYECKYIO
[IPaBUIILHOCTb PACCYXKICHUM;

- YMETb OIIEPUPOBATH ITIOHATUAMH: MHOKECTBO, ITOJMHOKECTBO,
OIEPALMH HAJI MHOXKECTBAMHU; YMEHHUE HCITOJIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIHN anmnapar JJisl ONMCAHMS PEaJIbHBIX MIPOLIECCOB U
SIBIIGHUM TIPU PELLIeHUH 33/1a4, B TOM YHCJIE U3 IPYTUX YUeOHBIX

[pEeIMETOB;




- YMETh OIIEPUPOBATH MOHATHIMU: Tpad, CBA3HBIN rpad, 1epeBo,
[IUKJT, Tpad Ha IUIOCKOCTH; YMEHHE 331aBaTh M OMHCHIBATH Ipadbl
Pa3IMYHBIME CIIOCOOAMU; MCIIONIB30BATh Ipadbl IPU PELICHUN
3a1ad4;

- YMETh CBOOOJTHO OIIEPUPOBAThH MOHATUSMHU: COYETAHUE,
[IEPECTaHOBKA, YUCIJIO COYETAHUHN, YUCIIO IEPECTAHOBOK; OMHOM
HproTOHA; yMeHHE IPUMEHSATh KOMOMHATOPHBIE (PaKThI U
[PACCY’KJICHHUs U1 PELICHHUs 3aa4;

-YMETb OIIEPUPOBATH MIOHATHAMU: HATYPaJIbHOE YHCIIO, LIETI0E
YKCIJIO, OCTATOK 110 MOAYJIIO, PALIMOHAIIBHOE YHCIIO,
MPPALMOHAIBHOE YHCII0, MHOXKECTBA HATYyPAJIbHBIX, LIEIIBIX,
PalMOHAJIBHBIX, JICHCTBUTEIBHBIX YUCEII; YMEHUE UCIIOIB30BATh
[IPHU3HAKY AETUMOCTH, HAUMEHBIINN OOILUI 1eNUTeNb U
HanMeHblIee o0liee KpaTHoe, alroput™M EBkina npu peieHun
3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMU IIO3ULIMOHHBIMU CUCTEMAMH
CUMCIICHUS;

- YMETbh CBOOOJTHO ONIEPUPOBATh MOHATHSAMU: CTENIEHD C LIEJIBIM
[TOKa3aTeJIeM, KOPEHb HaTypAJIbHON CTEIIEHH, CTEIIEHb C
[pallOHAIBHBIM ITI0KA3aTENIEM, CTEIIEHb C IEHCTBUTEIIbHBIM
(BelecTBEHHBIM) ITOKa3aTeNeM, Jorapugm ymucia, CHHYC,
KOCHHYC Y TAaHT'€HC IIPOU3BOJILHOIO YHUCIIA;

- YMETb ONIEPUPOBATH ITOHATUAMU: TOKIAECTBO, TOKAECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHUH
1 HEPaBEHCTB, PABHOCWIBHOCTh YPaBHEHUN, HEPABEHCTB U
CHCTEM, PALIMOHAJIBHBIE, UPPALMOHAIBHBIE, TOKA3ATEIbHBIE,
CTETIeHHbIE, IOTapu(PMUUECKHE, TPUTOHOMETPUUYECKHE
YPaBHEHUs, HEPAaBEHCTBA U CUCTEMBI; YMEHUE PEIIAaTh YPABHEHUS,
HEPABEHCTBA U CHCTEMBI C TOMOIIBIO PA3JIMYHBIX IPUEMOB;




pemaTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPOM;
[PUMEHATH YpaBHEHHsI, HEPAaBEHCTBA, MX CHCTEMBI JJISl PEIICHUS
MaTeMaTHYECKUX 3a7a4 ¥ 3a/1a4 U3 Pa3JIMUHbIX 00JIacTel HAyKU U
[peaJbHON KU3HU,

-yMeTb CBOOOJIHO ONEPHPOBATH NOHATUAMMU: rpaduK (PyHKIHH,
oOpaTtHas QpyHKIUs, KOMIIO3UIIKS PYHKIIUN, TMHEHHAS (yHKIINS,
KBaJpaTH4Has QYHKLUSA, CTeNIeHHas: (GYHKLHUS C LIETbIM
[H0Ka3aTeieM, TPUrOHOMEeTpUuYecKre QyHKIUU, 0OpaTHbIE
TPUTOHOMETpHUYECKUE (PYHKIMH, TIOKa3aTeIbHas U
orapugmuyueckas QyHKIUN; YMEHHE CTPOUTH Tpaduku
(byHKIMH, BRIIOJTHATH TpeoOpa3oBanus rpaguKoB QyHKIIHA;
YMEHHUE MCII0JIb30BaTh rpaduku GYHKLUUHN ISl U3y4EeHUS
[IPOLIECCOB U 3aBUCUMOCTEH MU PELICHUH 3aa4 U3 IPyTUx
y4eOHBIX IPEAMETOB U U3 PEANbHOM KU3HH; BBIPAXKAaTh
(bopMyIaMu 3aBUCMOCTH MEX]y BETMUYMHAMU;

YMEHHE CBOOOHO ONEPUPOBATH MOHATHIMHU: YETHOCTh (DYHKIINH,
MEPUOTMIHOCTD (DYHKIIMU, OTPAaHHYEHHOCTD (DYHKITHH,
MOHOTOHHOCTb (DYHKIIMH, SIKCTpEMYM (YHKIIUHU, HAUOOJIbIIIEE U
HaMMEHbIIIee 3HAaYeHUsT PYHKIIMN Ha TIPOMEKYTKE; YMEHHUE
[IPOBOJIUTH UCCIIE0OBaHNE (DYHKINH;

YMEHHE HCII0JIb30BaTh CBOMCTBA U rpaduku GyHKIMH 115
pelLleHNs] ypaBHEHU, HEPaBEeHCTB U 3a/1a4 ¢ MapaMeTpaMu;
300pakaTh Ha KOOPIAUHATHOM MIIOCKOCTH MHOXKECTBA PEILICHHH
YpaBHEHHI, HEPAaBEHCTB U MX CHCTEM;

- YMETh CBOOOJTHO OTIEPUPOBATH MTOHATHIMHU:
MOCJIeIOBATEIBHOCTD, apu(METHYECKAs! TPOTPECCHS,
reoMeTpHuueckas rmporpeccus, 0eCKOHEYHO yObIBaromias
reoMeTpUYecKas IPOTPeccusi; YMEHHE 3a1aBaTh
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[1OCJIE/I0BATEILHOCTH, B TOM YHUCJIE C IOMOIIbIO PEKYPPEHTHBIX
hopmyu;

- YMETh ONIEPUPOBATH MOHSATUSIMU: HEMPEPBHIBHOCTHh (PYHKIIHH,
ACUMITOTHI rpaduka GyHKIMH, IepBast U BTOpas IPOU3BOAHAS
(byHKIIUN, TeOMETPUYECKU U (PU3UYECKUN CMBICI MPOU3BOAHOM,
repBooOpa3Has, onpeAeNeHHbI HHTErpall; yMEHHE HAXOIUTh
ACUMITOTHI rpaduika GyHKIMHI;, YMEHUE BBIYUCIATH TPOU3BOTHBIC
CYMMBI, IIPOU3BEICHIS, YACTHOTO U KOMITO3HIINH (DYHKIIUH,
HaXOJIUTh YpaBHEHHUE KacaTelbHOU K rpaduKy QyHKIHH;
[YMEHHE UCII0JIb30BaTh IIPOU3BOIHYIO JUISl HCCIIEA0BaHUS
(yHKIMMA, 17151 HAXO0XKACHUS HAUTYUIIero pelieHus B
[IPUKJIATHBIX, B TOM YHCJIE COI[MATIbHO-DKOHOMUYECKHUX U
(dbu3nUueCcKUX 3a1a4ax, A ONpeesieHUs] CKOPOCTH U YCKOPEHUS;
HAXOIUTh IJIOMAAN U 00BEMBI (PUTYP C IIOMOIIBIO UHTErpaa;
[IPUBOAUTH IPUMEPHI MATEMATUYECKOTO MOJIEIIUPOBAHUSA C
moMoIIbio AuddepeHIInaIbHbIX YPaBHEHUH;

- YMETh ONIEPUPOBATH MOHATUSIMH: KOMIIJIEKCHOE YHCIIO,
COTIPSKEHHBIE KOMIUIEKCHBIC YUCIIa, MOYJIb U apTYMEHT
KOMILIEKCHOTO Ynciia, (opMa 3aIucH KOMITJIEKCHBIX YHUCEeT
(reomeTpHuyUecKasi, TPHTOHOMETpHUECKas U anredpandeckasi);
YMETh MMPOU3BOAUTH apu(PMeTUUECKUE TIEUCTBUS C
KOMILIEKCHBIMH YMCJIaMU; TPUBOJAUTH PUMEPHI UCTIOIb30BAHMS
KOMILJIEKCHBIX YHCEIT;

- YMETh CBOOOTHO ONIEPUPOBATH MOHSATUSIMU: CpEHEE
apudMeTHIecKoe, MearnaHa, HanbobIIee M HAaNMEHBITIEE
BHAYCHMUsI, pa3Max, JUCTIEPCHs], CTAaHIapPTHOE OTKIIOHEHUE IS
OTIMCAHUsI YUCJIOBBIX IAHHBIX; YMEHHE HCCIICIOBATh
CTATUCTUYECKUE JAHHBIE, B TOM YHUCJIE C TPUMEHEHHEM
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rpadu4ecKuX METOJOB U DJIEKTPOHHBIX CPEJCTB; rpaduiuecKu
MICCIICIOBAaTh COBMECTHBIC HAOIIOIEHUS C TOMOIIBIO AHAarpaMm
[pacCEenBaHMs U JINHEWHOU PETPECCUU;

- YMETh HAXOUTh BEPOATHOCTH COOBITUI C HCIOIb30BAHUEM
rpagMuecKux METOA0B; IPUMEHSATh Ui PELICHUs 33134
(bOpMyJIbI CIIOKEHUS U YMHOXKEHHSI BEPOATHOCTEH, HopMyITy
[IOJTHOM BeposITHOCTH, popmyity bepHyiiin, KoMOMHATOpHBIE
(bakThl 1 POPMYIIBI; OIICHUBATH BEPOSITHOCTH PEATBHBIX COOBITHIA;
YMEHHE ONEpUPOBATh MOHATHAMU: CITydaiiHas BeIMYMHA,
pacripesielieHue BEpOsTHOCTEH, MaTeMaTHIECKOE OXKUIaHNUE,
MUCIEPCUS U CTAHAAPTHOE OTKJIOHEHUE CIyYailHON BEJIMYUHBIL,
(yHKUIMU pacnpeeseHns U INIOTHOCTH PaBHOMEPHOTO,
[0Ka3aTeIbHOI0 U HOPMAJILHOTO PACIpEe/ICHH; yMEeHue
MICTI0JIb30BaTh CBOMCTBA M3YUYEHHBIX paclpe/leleHuil JUIst
peleHHs 3a]1a4; 3HAKOMCTBO C MOHATUSAMH: 3aKOH OOJIBIITNX
YHICEIT, METOABI BHIOOPOYHBIX UCCIIEIOBAHMIA; YMEHUE PHBOIUTD
MIPUMEPHI MPOSIBIICHHUS 3aKOHA OOJIBIINX YHCEI B IPUPOTHBIX U
OOIIECTBCHHEIX SIBJICHUSIX;

- yMETh CBOOOTHO OTIEPUPOBATH TOHATHIMH: TOUYKA, IPSIMas,
[JIOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIyY, MIIOCKUH yroJl,
NIBYTPaHHBIN YTOJI, TPEXTPaHHBIN YroJ, epeceKaroIuecs,
napajiesibHble U CKpelIMBaroLecs NpsMble, TapaljelbHOCTh U
MEepIEeHAUKYISIPHOCTD MPSIMBIX U INIOCKOCTEH, YTOJI MEXTy
MPSMBIMH, YTOJ MEXJy MPSIMOM U IJIIOCKOCTBIO, YTOJI MEXTY
MUIOCKOCTSIMHU; YMEHHE UCTIOIb30BaTh MPH PEIICHUH 33124
M3ydeHHbIE (PAKTHl M TEOPEMBI ITAHUMETPUH; YMEHHE OIICHUBATh
pa3Mepbl 00BEKTOB B OKPYIKAIOIIEM MHpE; YMEHHE OTIepHPOBATh

[MOHATHUAMU. MHOT'OT'PAaHHHUK, CCUCHUC MHOI'OI'paHHUKaA,
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[PaBUIBHBII MHOTOTPAaHHUK, IPU3Ma, TUpamMuaa, purypa u
[MOBEPXHOCTh BpaLICHUs, IUIMHIIP, KOHYC, map, chepa,
pa3BepTKa MOBEPXHOCTH, CEUCHUS KOHYCA U IIHJINHIIPA,
[apajiesibHble OCH WJIM OCHOBAaHUIO, CEYEHHUE 11apa, INIOCKOCTb,
Kacarolascs cepsl, HUINHAPA, KOHyCa; YMEHHUE CTPOUTh
CeueHHe MHOTOIpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (PUTYPBI
1 TOBEPXHOCTH BpAILEHUsI, UX CEUEHHs], B TOM YHCIIE C IOMOIIbIO
DIIEKTPOHHBIX CPEJICTB; YMEHHE IPUMEHSTH CBOMCTBA
reOMETPHUECKUX (PUTYP, CAMOCTOSTENHFHO (DOPMYITUPOBATH
OTIpe/IeIIeHNUs] N3yJaeMbIX (QUTYDP, BBIBUTATh TUTIOTE3BI O
CBOICTBAaX U MPU3HAKAX T€OMETPHUECKUX (PUTYDP, 0OOCHOBHIBATH
VI OIIPOBEPraTh UX; YMEHUE MPOBOJAUTH KiIaccu(UKALUIO GUTYp
[10 PA3JIMYHBIM [IPU3HAKAM, BBIIOJIHATH HEOOXOAUMBIE
ITOTIOJIHUTEIIbHbBIE TIOCTPOCHUS;

- YMETb CBOOOHO ONEPUPOBATH MOHATHIMU: TUIOMIAAb (PUTYPBI,
00BeM (DUTYpBI, BEJTMUUHA yTiIa, PACCTOSHUE OT TOUKHU JI0
TIOCKOCTH, PACCTOSTHAE MEXKIY MPSMBIMHU, PACCTOSTHIE MEKIY
[IOCKOCTSIMH, TUIOMIAH C(HEephl, IIIO0MIAIh IIOBEPXHOCTH
[ paMU/JIbl, TPU3MBI, KOHYCa, [IMINHIAPA, 00BEM KyOa,
[PSIMOYTOJIBHOTO Mapajulesenumea, MTMpaMu/Ibl, TPU3MBI,
[WINHApA, KOHYCa, 1I1apa; yMEHHE HaXOAUTh OTHOIIEHUE
00BEMOB MOAOOHBIX QUTYD;

- YMETh CBOOOTHO OIIEPUPOBATH MOHATHIAMMU: JBHKEHHE,
MapajieNIbHbIA IEpPeHOC, CHMMETPHS Ha TUIOCKOCTH U B
[IPOCTpaHCTBE, IOBOPOT, MpeodpazoBaHue MO00us, TOJOOHBIE
(burypsbl; yMeHHEe paclio3HaBaTh paBHbIE U MOJO0HBIE (GUTYPHL, B
TOM YHCJIE B IPUPOJIE, UCKYCCTBE, ApXUTEKTYPE; yMEHUE
MCTIOJTB30BaTh TE€OMETPUIECKHE OTHOMICHHSI, HAXOTUTh
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reOMETPUYECKUE BETUYMHBI (JIMHA, YTOJ, TUIOIaab, 00bEM) IIPH
PELICHUHN 33124 U3 APYTHX YYEOHBIX IPEIMETOB U U3 PeabHON
PKU3HU;

- YMETh CBOOOJJHO OIIEPUPOBATH MOHATUAMU: IPAMOYTOJIbHAS
cucTeMa KOOPJUHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEACHNE BEKTOPA Ha YHUCIIO,
pas3yioKeHUe BEKTOpa Mo 6a3ucy, CKaIspHOE IPOU3BEACHNUE,
BEKTOPHOE IIPOU3BEICHUE, YTOJI MEX/1y BEKTOPaMU; YMEHHE
MICII0JIb30BaTh BEKTOPHBIN U KOOPAUHATHBIN METOA JUIsl pELICHUs
reOMETPUYECKUX 33/1a4 U 33/1a4 IPYTUX y4eOHBIX IPEIMETOB;
OIepUPOBATh NOHATUAMU: MaTpuLa 2X2 u 3X3, onpeenuTeab
MaTpUIIbl, FEOMETPUUYECKUI CMBICI OTIPEAETUTENS;

- YMETh MOJIETUPOBATh PeabHbIC CUTYallUU Ha SI3bIKE
MaTeMaTHKH; COCTABIATh BbIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U
X CHCTEMBI 10 YCJIIOBHUIO 3a/1a4M, UCCIIEI0BATh IIOCTPOEHHBIE
MO/JIEJIN C UCIIOIb30BAHUEM allllapaTa aaredpsl,
MHTEPIPETUPOBATH MOTYUYEHHBIN pe3yibTaT; CTPOUTH
MaTeMaTHUYeCKHUE MOJIEH C TOMOUIbIO0 TEOMETPUYECKUX TTOHATUI
1 BEJIMUMH, pellaTh CBSI3aHHbIE C HUMU MTPaKTUYECKHE 3a/1a4H;
COCTaBIIATh BEPOSTHOCTHYIO MOJIETb U HHTEPIPETUPOBATH
[10JTy4YEHHBIN pE3yJIbTaT; pelaTh IPUKIIAJHbIE 3a1a4U
CpeICTBaMU MaTEMATUYECKOTO aHAIN3a, B TOM YHCJIE COLUAIbHO-
HKOHOMHUYECKOTO U (PH3UUECKOTO XapaKTepa;

- YMEHUE BBIOMPATh MOJXOISIINI METO ITIsl pEIICHHs 3a]1a4H;
MOHMMAaHNUE 3HAYUMOCTH MaTEeMAaTUKH B U3yUE€HUU MPUPOTHBIX U
OOLIECTBEHHBIX MPOIIECCOB U SIBICHUN; yMEHHUE PACIIO3HABATh

ITPOSABJICHUEC 3aKOHOB MAaTEMAaTUKH B HCKYCCTBEC, YMCHUC
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[IPUBOAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUMCKON U
MUPOBOM MaTeMaTU4eCKOM HaAyKu

OK 02 Hcnonp30BaTh
COBpPEMEHHBIE CPEJICTBA
[MOKCKa, aHAJIN3a 1
WHTEPIIPETauy HHHOPMAITUH,
1 MH()OpMaIOHHBIE
TEXHOJIOTHH JJIs1 BBIIIOJTHEHHS
3a1a4 MpodecCHOHATbHON
eITeIbHOCTH

B oGnactu OCHHOCTHU HAYYHOI'O ITO3HAHHA:

-c(hopMUpPOBAaHHOCTD MHPOBO33pPEHUS,)
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKHU M OOILIECTBEHHOM IPAaKTUKH,
OCHOBaHHOTO Ha Jaore KyJbTYD,

CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOEr0 MecTa B
MOJUKYJIBTYPHOM MHPE;

- COBEpPIICHCTBOBAHHME S3bIKOBOW M YHTATEIbCKOM
KyJIBTYpbl KaK CpEICTBAa B3aHMMOJCHCTBUS MEXY|
ITIOBMHU ¥ TIO3HAHHSI MUDA;

- OCO3HAaHHWE LIEHHOCTH HAYYHOH JeATEeIbHOCTH,
TOTOBHOCTb  OCYWIECTBIISITh ~ MPOEKTHYIO U
MCCIIEIOBATENBCKYIO JeSITETbHOCTh WHIMBHYaTHHO
1 B rpyImie.

Onnanenue YHHUBEpCAIbHBIMU
[03HABATEIbHBIMU JEHCTBUSAMMU:

B) paboTa ¢ MHpOpMaLueil:

- BJIAACTb HABBIKAMH IIOJIYUCHUA I/IH(1)0pMaI_II/II/I H3

y4eOHBIMU

MCTOYHHUKOB Pa3HBIX THUIIOB, CaMOCTOSATCIIBHO
OCYIIECTBIISATh MMOUCK, aHAJIW3, CUCTEMATH3AIHI0 U
MHTEpIpeTaluio HHGOPMalUU pa3IudHbIX BUIOB U
(dhopm mpecTaBIeHNUS,

- CcO3[JaBaTh TEKCThl B PA3NIMUYHBIX ¢dopMarax ¢
y4eTOM Ha3HaueHus uH(OpMaNUU U I1EIEeBOU

ayJUTOpUH, BbIOMpas  ONTHUMAJIBHYIO  (QOpMmY|

- yMeTh OIIEpUpPOBATh NOHSATHAMH: pAlMOHATbHAS (QYHKIHS,
nokaszareiabHas GYHKLUS, CTeTIeHHas (QyHKIHSL, IorapuMuieckas
(yHKLHS, TPUTOHOMETPHUYECKUE (PYHKUIUHU, 0OpaTHbIe (YHKIIHUHU;
YMEHUE CTPOUTH IpadMKy HM3YYEHHBIX (YHKUIWH, HCIIOJB30BATh
rpadyKd TpU U3YyYEHHH TMPOIECCOB W 3aBUCHUMOCTEH, NpH
pPELICHUH 3a7ad W3 JPyruxX YYeOHBIX MpPEAMETOB M 3a1ad W3
peaNbHOW JKM3HH; BBIpaXKaTh (OpPMyJaMu 3aBHCUMOCTH MEXKIY
BEJIMYNHAMU;

- YMETh ONEPHPOBaTh MOHSATHAMH: TOXJIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA yPaBHEHUH U
HEPaBEHCTB, PABHOCUIBHOCTh YPAaBHEHHH, HEPABEHCTB U CHCTEM,
palMoOHAJIbHBIE, WPPAIMOHAIBHBIC, TOKA3aTeNbHbIC, CTCICHHBIE,
lorapupmMuIecKue, TPUTOHOMETPHUYECKHE YpaBHEHHS,
HEpaBEHCTBA U CUCTEMbI; YMETh PElIaTh YPaBHEHMs, HEPABEHCTBA]
1 CHCTEMBI C IOMOIIBIO PA3JIMYHBIX IPUEMOB; pelllaTh YpaBHEHUS,
HEpaBEHCTBA M CHCTEMBI C MapaMeTpoM; IMPUMEHSTh YpaBHEHUS,
HEPaBEHCTBA, X CUCTEMBI JUISl PELLICHUs] MaTeMaTHUECKUX 3ajiau U
3ajjay U3 pa3IMuHBIX 00JacTell HAyKU U peallbHON )KU3HH;

- yMeTb CBOOOJHO OIEPUPOBATH

INOHATUAMU:. OBHXKCHHUC,

MapajuleNIbHBIM  MEpEeHOC, CUMMETpUs Ha IUIOCKOCTH U B
[IPOCTPAHCTBE, MOBOPOT, MpeolOpa3zoBaHHe MOA00US, MOJO0OHBIE
(burypsl; yMeTh pacrio3HaBaTh paBHbIE U MOJO0HBIE PUTYPBI, B TOM|
quCcie B MIPUPOJIE, UCKYCCTBE, apXUTEKType; YMETh HCIIOJIb30BaTh
TEOMETPUUECKUE HaXOJUTh  T'€OMETPHYECKUE

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

OTHOIICHMA,

MPCACTABJICHUA U BU3YyaJIM3alluN,

NPYTUX y4eOHBIX IPEAMETOB U U3 PEANBbHOM KU3HH
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- OLICHUBATh AOCTOBCPHOCTD, JICTUTUMHOCTD

uHpopManuu, ee

MOPAJIBHO-3TUYCCKUM HOPMaM;

COOTBCTCTBUC IIPABOBBIM U]

- MCIIOJIB30BaThb CPCIACTBaA I/IH(bOpMaHI/IOHHBIX 41

KOMMYHHUKAIIUOHHBIX TEXHOJIOTHII B pE€UICHUY
KOTHUTHBHBIX, KOMMYHHKATHBHBIX 41
OpraHU3alMOHHBIX 3aJa4 C CO6J'II-OI[€HI/IGM

TpeOOBaHUN SPTOHOMHKH, TEXHUKH OC30MaCHOCTH,
pecypcocOepekeHus,
HOPM

I'UTMCHBI, IIPaBOBBIX 41

PTUYECKUX  HOPM, MH()OPMAIIMOHHOH
0e30IMacHOCTH;

- BJIAJICTh HABBIKAMHM DACIO3HABAHUS W 3alUThI
nH(pOpMauu, 0e30macHOCTH|

JIMYHOCTH

HH(pOpMaAITMOHHOM

OK 03 [1nanupoBaTh 1
[peaTn30BhIBATH COOCTBEHHOE
pohecCuoHaIBbHOE U
ITMYHOCTHOE Pa3BHUTHE,
peANPUHUMATENIBCKY IO
NesITeIbHOCTD B
npodeccnoHaabHOM chepe,
MICTI0JIb30BaTh 3HAHUS MO
(uHAaHCOBON TPAMOTHOCTH B
[Pa3TMYHBIX KHU3HEHHBIX
CUTYyaIHsIX

B o6nacTi 1yXxOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

-- c(OpPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI,
TUYECKOI0 MTOBE/ICHNUS;

- CIIOCOOHOCTh OLIEHHWBATh CUTYallMI0 U IPUHHUMATh
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJILHO-
HPaBCTBEHHBIE HOPMBI U [ICHHOCTH;

- OCO3HaHHME JMYHOTO BKJIaJa B IIOCTPOCHUE
YCTOHYUBOTO Oy TyIIEro;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJIUTENSIM U
(MIM) OpyruM Yi€HaM CEeMbHU, CO3/IaHUIO0 CEMbH Hal
OCHOBE  OCO3HAaHHOTO  MpPHUHATHA  LIEHHOCTEH
CEMEWHON W3HU B COOTBETCTBUU C TPATULIUSIMU

HaponoB Poccuu;

- YMETh OIEPHUPOBATH HNOHATUSIMU: panroHaIbHBIE,
MPpALMOHAJIBHEIE, IIOKa3aTeJbHBIE, CTEIICHHBIE,
lorapumMuyueckue,  TPUTOHOMETPUYECKHE  ypaBHEHHS U

HEPABEHCTBA, UX CUCTEMBI;
- yMEThb OIIEpUPOBaTh MOHATHUAMU: MHOTOTPAHHUK, CEYCHHE
MHOTOrpaHHHMKa, KyO, Mapajulesenurnes, Npu3Ma, NHpaMuja,
(urypa u moBepxXHOCTb BpallleHHs], LUIMHIP, KOHYC, 1ap, chepa,
ceueHust (Urypbl BpallleHHs, IJIOCKOCTb, Kacaromascs cgepsl,
MUIIMHOpPA, KOHYCA, IJIomaab MMOBEPXHOCTU MUpaMUAbI, ITPU3MBEIL,
cdepsl,

nupaMubIl,

obbeM  KyOa,

IIPU3MBI,

KOHyca, LMJIMHAPA,

[IPSIMOYTOJIBHOTO

oAb
napajuiesienumnena,
[UTUHIPA, KOHYCA, IIapa; yMEeHHe n300paxxaTh MHOTOTPAHHUKHU U
MOBEPXHOCTH BpAIICHHS, WX CEYEHUS OT PYKH, C TOMOIIBIO

UCPTCIKHBIX HWHCTPYMCHTOB U JJICKTPOHHBIX CPCACTB; YMCTH
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OBnajieHue  YHUBEPCAIBHBIMU  PEryJSATUBHBIMU
IEVCTBUSIMMU:

a) CAaMOOpPraHU3aIUs:

- CaMOCTOSITEIbHO OCYIIECTBIISATH MO3HABATEJIBHYIO
NesITeNIbHOCTD, BBISBISITH MPOOJIEMBI, CTaBUTh U
(dhopMynHupoBaTh 3aaun

O6pa3OBaTCHBHOﬁ JACATCIIBHOCTH W KHM3HCHHBIX]

COOCTBEHHEIE B

CUTyalUsiIX;

CaMOCTOATCIIBHO COCTABJIATH IIJIaH PCHICHUS]

npoOIeMbl € Y4eTOM HMMEIOIIUXCS  PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH H MPEINOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
CIocOOCTBOBaTh (YOPMUPOBAHUIO U IPOSIBICHUIO
[IMPOKOM SPYIUIMHM B pa3HbIX OO0JIACTSX 3HAHMIH,
[MOCTOSIHHO TIOBBIIATh CBOM 0Opa3oBaTeNIbHBIA U
KyJIbTYPHBIN YPOBEHB;

0) CAaMOKOHTPOJIb!

MICIIOJIb30BAaTh MpPUEMbl pe(pIeKCUU s OLIEHKH
CUTYyalluH, BEIOOpa BEPHOTO PELICHMUS;

YyMETh OLEHHUBaTh PUCKH U CBOEBPEMEHHO
[IPUHUMATD PEIICHUS TI0 UX CHUKEHHIO;

B) SMOILIMOHABHBIM WHTEIUIEKT, MpPEeaNnoaratolni
c(hOpMHUPOBAHHOCTH:

BHYTPEHHEN MOTHBALIMU, BKIIOYAIOIIEH CTPEMIICHUE
K JIOCTHDKCHHIO TII€IM W yCHeXy, ONTHMH3M,

MHUIUATUBHOCTb, YMCHUC )IefICTBOBaTB, ncxoasa M3

[pacrio3HaBaTb CHMMETPHUIO B IIPOCTPAHCTBE; YMETh PACIO3HABATH
[IPaBUJIbHBIE MHOTOTPAHHUKY;

- yYMETb OIIEpUPOBaATh IOHATUAMU: IMPSAMOYIOJbHAs CUCTEMA
KOOPIMHAT, KOOPAUHATBI TOYKH, BEKTOp, KOOPAMHATHI BEKTOPA,
BEKTOPaMH, CyMMa

HaxoguTb C

CKaJLIPHOC IIPOU3BEACHHC,
BCKTOPOB,
IMOMOIIBbKO N3YUCHHBIX (I)OpMy.]'I KOOpAHHAThlI CCPCANHBI OTPC3Ka,

YIoa MEeXIy
MIPOM3BEICHNE BEKTOpa Ha YHCIIO;

PacCTOAHNEC MCKIY ABYMS TOUKaAMU

CBOHX BO3MOJKHOCTEI;
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- OMIIaTHH, BKJHO‘-IaIOH_[eI;'I CIIOCOOHOCTh ITOHHUMATH|
OMOIUOHAJIBHOC COCTOAHUC APYTrUX, YUUTBIBATH CTO|
[P OCYIICCTBJICHUH KOMMYHHKAIIUU, CIIOCOOHOCTH
K COUYBCTBHUIO U COIICPCIKUBAHUIO,

- CONMAJIbHBIX HABBIKOB, BKJIFOYAIOIIHUX CIIOCOOHOCTD
BLICTPAUBATL OTHOHICHHUA C APYTHMMHU JIFOAbMU,
3360TI/ITI>CH, NPpOABJIATL HMHTCPEC H©U  Pa3pPCIIATh

KOH(JINKTHI

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

FOTOBHOCTbH K CAMOPa3BUTHIO, CAMOCTOSATEIbHOCTH U]
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHHE HaBbIKaMU Y4eOHO-HCCIIeI0BATENbCKOM,
[MPOEKTHOM M COLMAJIbHOM JIEATEIIbHOCTH;
OBnazieHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU

NICHCTBUSAMMU:
0) COBMECTHAsI IeITEIIbHOCTh:
- TIOHMMaTh W HCIOJIb30BaTh MPEUMYIIECTBA

KOMaHIHOW ¥ HHIMBUIYaIbHOU paboThI;

- INPUHUMATh LEIU COBMECTHOM JEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH JECUCTBUSA I10 €€
ITOCTHIKEHUIO: COCTaBJIATh  INIAH  JICHCTBHIA,
[pacrpeenaiTh POJIM C YY€TOM MHEHMH YYaCTHUKOB
00CyXaTh pe3yJbTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH U BBITIOJHATH PA0OTY B YCIOBHSIX
[PEATbHOTO, BUPTYAIbHOTO U KOMOWHHPOBAHHOTO
B3aMOICHCTBUS;

- OCYLUECTBJISITh  IO3UTHUBHOE

IMMOBCACHUC B PA3JIMYHBIX CHUTyallUAX, IIPOSABJIIATH|

CTPATCTUYCCKOC

TBOPYECTBO U BOOOPAKEHHE, OBITHh MHUIIMATHBHBIM.

- YMETb OIIEPUPOBATh IOHATHUAMHU: CIyYailHbIN ONBIT U CIy4yalHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOTO COOBITHS; YMETh BBIYUCIISTH
BEPOSITHOCTb C  MCIIOJI30BAaHUEM TIpaUUecCKUX  METOJOB;
MPUMEHATh (POPMYIIBI CIOXKEHUS W YMHOXKEHHSI BEpPOATHOCTEH,
KOMOWHATOpHbIE (akThl W (GOPMYJIBl TPU pEIICHUH 3312y,
OLICHUBAaTh BEPOSTHOCTU pEAIbHBIX COOBITUH; 3HAKOMCTBO CO
CIIy4YallHBIMM  BEIMYMHAMH; yMEHHUE

MIPUBOJUTE  IIPUMEPHI

[IPOABJICHUA  3aKOHa OONBIIMX YHCET B
06H.[€CTB€HHLIX SBJICHHUAX,
- YMCTbH CBO60)1HO ONCpHUpOBATh HOHATUAMU: CTCIICHL C LCIIbIM|

KOPEHb  HATypaJIbHOU CTENIEHb C

OPUPOJHBIX U

[TIOKa3aTCJICM, CTCIICHU,

pallOHaJIbHBIM  IIOKa3aTejeM, CTElNeHb C JIeHCTBUTEIbHBIM
(BEIIECTBEHHBIM) MTOKa3aTeIeM, JJorapu(dM 4uciia, CHHYC, KOCUHYC
1 TAHT€HC MPOU3BOJIBHOTO YHCIIA;

- YMETb CBOOOJHO ONEpUPOBATh MOHATHAMU: TpapuK (yHKIUH,

oOpaTHas (yHKUUSA, KOMIIO3UIMS (PyHKIMH, TuHeitHas QyHKIus,

KBagpaTHuHas (yHKIUs, cTeneHHas (YHKIUA C  IeJbIM
MokaszarejieM, TPUTOHOMETpHUYeCKHe  (YHKIMH, OOpaTHbIE
TPUTOHOMETPUUECKHE ¢byHKIMH, noKasaresibHas u
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OBnaseHne  YHUBEPCATBHBIMH  PETYJISTHBHBIMU
IEVCTBUSIMMU:

) IPUHITHE CE0sl ¥ IPYTHX JIFOICH:

- IPUHUMATh MOTUBBI U apTyYMEHTHI JAPYTHX JIIOJIEeH
[IpY aHAJTM3E PE3YJIbTATOB JEATEILHOCTH;

- IpU3HABaTh CBOE MPABO U MPABO APYTHUX JIIOICH HA|
OIIOKH;

- pa3BUBaTh CIIOCOOHOCTH TTOHUMATh MUP C ITO3HIINAN

NIPyroro 4eaoBeKa

orapudmuueckas GyHKIUN; YMETh CTPOUTH Ipaduku (HyHKIUH,
BBITIOJIHATH MPE0OpazoBaHus rpaduKoB PyHKIIHU;

yMETh HCHOJb30BaTh TpapuKd (QYHKUMH I HM3Y4YCHUs
[IPOLIECCOB M 3aBUCUMOCTEM NpPHU PELIECHUU 3a4ad W3 APYrux
y4eOHBIX MpPEeIMETOB U U3 peajlbHOW >KU3HU;

(bOpMy.]'IaMI/I 3daBUCUMOCTHU MCKIAY BCIIMUNHAMMU;

BbIPaXKaTb

CBO60,Z[HO OIICPHUPOBATL IIOHATHAMU: UYCTHOCTDH q)yHKI_II/II/I,

byHKIUY, byHKIIH,
MOHOTOHHOCTHh (DYHKIIWH, IKCTpeMyM (YHKIMH, HAHOOJIbIIEEe U

IMCPUOANIHOCTD OIrpaHUYCHHOCTD

HAaUMEHBIICe 3HAYCHUS (QYHKIMM HA MPOMEXKYTKE, YMETh
[IPOBOMTH UCCIICIOBAaHUE (DYHKIIHH;

- YMeThb UCIOJb30BaTh CBOICTBAa M Tpaduku (QyHKIMHA s
[pEIICHUs] ypaBHEHUN, HEPABEHCTB M 3a/Jady C MapaMeTpaMu;
M300paxkaTh HA KOOPIMHATHOW IJIOCKOCTH MHOXECTBA PEIICHUM

ypaBHeHHfI, HEPAaBCHCTB U UX CUCTCM

OK 05 OcymiecTBiasiTh yCTHYIO
1 MMCbMCHHYIO
KOMMYHUKAIIMIO HA
FOCYIapCTBEHHOM SI3BIKE
Poccuiickoit deneparuu ¢
y4eTOM 0coOeHHOCTEH
COLIMATILHOTO U KYJIBTYPHOTO
KOHTCKCTA

B 001acTH 3CTETHYECKOTrO BOCIIUTAHHUS:

- OCTETHMYECKOE OTHOIICHHE K MHpPY, BKIIOYas
PCTETUKY ObITa, HAYYHOTO U  TEXHUYECKOTO|
TBOpPUECTBA, CIOPTa, Tpylda U OOIIECTBEHHBIX|
OTHOIIICHHUH;

- CHOCOOHOCTh BOCHPHUHUMATh PA3JIMYHbIE BUJbI
MICKYCCTBa, TPAIULIUHA U TBOPYECTBO CBOETO U IAPYTHUX]
HapOJOB, OINYINAaTh SMOLMOHAIBHOE BO3ACUCTBHE
ICKYCCTBa,;

- yOeX/IeHHOCTb B 3HAUMMOCTH JI JINYHOCTU U
00I11eCTBAa OTEYECTBEHHOI'O U MHUPOBOI'O HUCKYCCTBA,
PTHUYECKUX KYJBTYPHBIX TPaJAWIUN W HAPOIAHOTO
TBOPYECTBA,;

- YMETb ONEpUpOBaTh MOHATHAMH: CpeAHee aphu(PpMETHUECKOe,

MearaHa, HauOoJbllee W HauMEHbIIee 3HA4YEeHUs, pa3Max,
mucrepcusi, CTaHJapTHOE OTKJIOHEHUE YUCIOBOTO Habopa; yMeHue
M3BJICKATh, UHTEPIPETUPOBATH HH(OPMAIIHIO, TPECTABICHHYIO B
TabauIax, Ha AMarpamMmax, rpagukax, OTPakarollyl0 CBONCTBA
PeasbHBIX MPOLIECCOB U SABJICHUMN; MPECTABIATh MH(OPMAIUIO C
MOMOILI0 TAaOJUI] M AMarpamMM; HCCIel0oBaTh CTaTUCTUYECKHE
TaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM rpaduuecKkux MeTOJ0B U
PIIEKTPOHHBIX CPE/CTB;

- YMETb ONEpUPOBATh IMOHATUSAMHU: TOYKA, NpsMas, IIOCKOCTb,
[IPOCTPAHCTBO, JBYTPaHHBIA YIoJ, CKpEIIMBAIOIIUECS MpsSMBbIE,
[apajuIeIbHOCTh U MEePHEHAUKYISIPHOCTh MPSMBIX U IIOCKOCTEH,

YTOJI MCKIY IIPAMBIMU, YT'OJI MCKIAY HpﬂMOfI U INIOCKOCTBIO, YTI'OJI
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- TOTOBHOCTb K CAMOBLIPAKCHUIO B PA3HBIX BHAAX|

MCKYCCTBa, CTPEMJIGHHE TMPOSBISTH  KadecTBa|
TBOPYECKOM JINUHOCTH;

OBjaneHne yHUBEPCAIbHBIMH KOMMYHHKATHBHBIMU
MENCTBUSIMU:

a) oO1IeHueE:

- OCYIIECTBISITh KOMMYHHUKAallMd BO Bcex cdepax
PKU3HU;

- pacro3HaBaTh HEBEPOAIBbHBIE CPEJICTBA OOIICHUS,
[MOHMMAaTh  3HAYCHHE

coraJIbHbIX 3HAaKOB,,

[pacIio3HaBaTh MPEANOCHUIKU KOH()JTUKTHBIX|
CUTyalluil U cMAT4aTh KOH(MIUKTHI,
- Pa3sBEpHYTO U JIOTMYHO M3JIaraTb CBOK TOYKY

BPCHUA C HCIIOJIb30BAHUEM A3bIKOBBIX CPCACTB

MEKTY
[PACCTOSIHUE MEXKIY IPSMBIMH, PACCTOSHUE MEXKIY TIIOCKOCTAMMU;

IJIOCKOCTAMHU, PpaCCTOAHUC OT TOYKHU [0 IIJIOCKOCTH,

- YMETh HCIIOJIb30BaTh MPH PEIICHUH 331a4 U3yueHHbIE (DaKThI U
TEeOopeMbl IJIAHUMETPUU; YMEHHE OLICHWBATh pa3Mepbl 0OBEKTOB
OKpPY>Karollero Mupa

OK 06 IIposBisaTh

Fpak TaHCKO-TTAaTPHOTHIECKY IO
[O3HIINIO, IEMOHCTPUPOBATH
0CO3HAHHOE TIOBEJIECHNE HA
OCHOBE TPaTUIIMOHHBIX
0011IeYeIIOBEUECKHUX
[[EHHOCTEH, B TOM YHCJIE C
YYETOM TapMOHH3AIHH
MEXHAI[MOHAIBHBIX U
MEKPETUTHO3HBIX OTHOIIIECHHIA,
PUMEHSTH CTAHIAPThI
AHTHKOPPYIITHOHHOTO
[TOBEIEHUS

OCO3HaHHWE  OOyYaroUMMHCS  POCCHUHCKOH|
Fpa}I(JIaHCKOI\/JI UACHTUYHOCTH,

- [IEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHEN ITO3UIINH
JITMYHOCTH Ha OCHOBE AYXOBHO-HPaBCTBCHHBIX
[IEHHOCTE! HapoIOB
MCTOPUYECKUX

(hopMUpOBaHHE CHCTEMBI

Poccuiickoii  Penepauuy,
U HaIMOHAJIbHO-KYJIbTYPHBIX|
TpajuLIui, 3HAYUMBIX
[[EHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AQHTHUKOPPYILUOHHOTO MHPOBO33PEHUS,

[IPaBOCO3HAHUSI, JKOJIOTUYECKON KYJIBTYpHI,
CIIOCOOHOCTH CTaBUTh LENHU U CTPOUTH KU3HECHHBIE
[JIaHBI,

B gactu TpaXXJaHCKOI'O BOCIIUTaAHUA:

- YMETh OIIEPUPOBATH IMOHATHUSIMU: IIPSIMOYTOJIbHAsL CHCTEMA
KOOPJIHMHAT, KOOPJAUHATHI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEIEHUE, YTOJI MEXKIY BEKTOPAMH, CYMMa
BEKTOPOB, IPOU3BEJCHUE BEKTOPA HA YHCIIO; HAXOIUTH C
[OMOILBIO U3YUEHHBIX (POPMYJT KOOPIMHATHI CEPEIUHBI OTPEe3Ka,
[PACCTOSIHUE MEXKAY ABYMS TOUKAMU;

-yMeTb BBIOMPATh MOAXOIAIINN N3yUYSHHBIH METO JUIsl peLLCHHS
3aJjauu, pacro3HaBaTh MaTeMaTHYecKue (GakThl U
MaTeMaTH4eCKUe MOJIENH B MPUPOIHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMEHHUE PUBOJIUTH IPUMEPBI
MaTEMaTHYECKUX OTKPBITHM POCCUICKON U MUPOBOU
MaTEeMaTHYeCKOW HayKH.

- YMETb OIIEPUPOBATh MOHATUAMU: CIyYalHBIN OMBIT U CIy4aliHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOTO COOBITHS; YMETh BBIYUCIISTH
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- OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX IIpaB H
0053aHHOCTEH, yBaKCHHE 3aKOHA U TIPABOTIOPS/IKA;

-  OPUHATHE  TPAAULUMOHHBIX  HAUHMOHAJIBHBIX,
00I1eueT0BEYECKUX T'YMaHUCTHYECKUX y
IEMOKPATUYECKUX [IEHHOCTEH;

- TOTOBHOCTH IIPOTUBOCTOATH UJEOJIOTHUH]
HPKCTpEMHU3MA, HallMOHAJIN3Ma, kceHodoOuwu,
MUCKPUMHMHALMKM 110 COLMAIIbHBIM, PEJIUTHO3HBIM,
[PACOBBIM, HALIMOHAJILHBIM IIPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTH B
MHTEpecax IPakIlaHCKOIo 00IeCTBa, yYaCTBOBATh B
CaMOYIIpaBJICHUU B o011eo0pa3oBaTeabHOM
OpraHu3alH U IE€TCKO-FOHOLLIECKUX OpraHu3alusix;
- yYMEHHE B3aUMOJIEUCTBOBATh C COLMAIbHBIMU
MHCTUTYTaMU B COOTBETCTBUHU C UX (DYHKIHUAMU U
Ha3HA4YCHHUEM;

- TOTOBHOCTb K TyMaHUTapHOM U BOJOHTEPCKOU
NeATEIbHOCTH;

[MaTPpUOTHYECKOT0 BOCIIMTAHUS:

- c(hOpMHPOBAHHOCTh POCCHICKON TpaxaaHCKOH
MICHTUYHOCTH, MAaTPUOTU3MA, YBAXKEHUS K CBOEMY]
HapoJy, 4yBCTBa OTBETCTBEHHOCTH Iepes PoauHon,
FOPIOCTH 3a CBOM Kpai, CBOX PoauHy, CBOU S3BIK U
KYJIBTYpY, IIPOLLIIOE u HaCTOsALIEE]
MHOTI'OHAIIMOHAJIBHOTO Hapoaa Poccuy;

- IIEHHOCTHOE€ OTHOLIEHHWE K TOCYAapCTBEHHBIM
CUMBOJIaM,  HCTOPUYECKOMY U  IIPUPOJIHOMY]
HacleAulo, NaMATHUKAaM, TpaauLUsAM HapoJOB

BEPOSITHOCTH C  HCIIOJIb30BaHUEM TIpaUyecKux METOJOB;
MPUMEHSATh (POPMYJIBI CIOXKEHHS W YMHOKEHHUS BEpPOATHOCTEH,
KOMOWHATOpHbIE (akThl W (GOPMYJBI TNPH pEIICHUH 3312y,
OLICHMBATh BEPOSTHOCTH PEAIBHBIX COOBITHIA; 3HAKOMCTBO CO
CIlyJaiilHBIMH ~ BEITMYMHAMU;
OpOSIBIICHNS 3aKOHAa OONBIIMX 4YHCENT B HPUPOIHBIX H

06H_ICCTB6HHLIX SBJICHUAX

yMEHHE MPUBOJUTH TPUMEPH]
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Poccun, noctuxkenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUAX U TPYAE;

- yeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CITY>KEHHIO
n sammre OTedecTBa, OTBETCTBEHHOCTh 34 €rO
Cyas0y;
OCBOCHHBIE  OOYYaIOLIUMMCA  MEXKIIPEIMETHbIE
[OHATUS M YyHHUBEpCaJbHble Yy4yeOHble AEHUCTBUS
(peryisiTUBHBIE, II03HABATEIIbHEBIE,
KOMMYHUKaTUBHBIE);

- ClIOCOOHOCTE UX MCITOJIb30BaHUS B II03HABATEILHOM

14 COIIMATLHOM ITIPAaKTUKE, TOTOBHOCTB K|
CaMOCTOATCIIbBHOMY IJIAHUPOBAHUTIO Hj
OCYILICCTBJICHHUIO yqe6H0171 ACATCIIBHOCTH,|
OpraHnu3anu y‘l€6H01"0 COTPYAHUYICCTBA C

CaarortdyCCKuMun pa6OTHI/IKaMI/I " CBECPCTHUKAMMU, K]

YIaCTHIO B MMOCTPOCHUH WHIUBUIYaTHHON
00pa30BaTeIbHON TPAaEKTOPHUH;
- OBJIaJICHUE HABBIKAMH Y4eOHO-

M CCIIEI0BATEIBCKOM, MPOEKTHON U COLMAIIBHOM

OK 07 CogeiicTBoBaTh
COXPAaHEHMIO OKPYXKAIOIIEH
Cpelbl, pecypcocOepexeHHIo,
MPUMEHSTH 3HaHUS 00
M3MEHEHHUU KJIMMaTa,
[PUHIIUIIBI OEPEKITUBOTO
MPOU3BOICTBA, YPHEKTUBHO

e TeIbHOCTH
- HE NIpPUHUMATh JCHCTBUA, MPUHOCIIINE BpeEN
OKpYKaroILEeH cpere;

- yMeTb MPOTHO3UPOBaTh  HEOJIArONPUSATHHIE

PKOJIOTUYECKHE IIOCHEACTBUS MPEANPUHAMAEMBIX|
NIENCTBUN, TPEAOTBPALIATh UX;
- pacIIMpPUTh ONBIT JEATEIBHOCTH 3KOJIOIMYECKOU

HAITPAaBJICHHOCTH;

- yMeTb ONepUpOBaTh MOHATUAMHU: (QYHKIHMS, HeNpepbIBHAS
byHKIMS, nepBooOpasHas,
MHTETpal, yMETh

IMpon3BoaHasA, OHpG,[[CJ'ICHHBIfI

HaXOAWTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
(GyHKIUI, MCTONB3ysl CIPaBOYHbIE MaTepHallbl; UCCIIEIOBAaTh B
MpocTeHmuX ciy4asx (yHKIMH HAa MOHOTOHHOCTb, HaXOJUTh
HauOOJbIIMEe W HaWMEHBbIINE 3HAYeHUS (YHKIIHIA;
rpaduxu
MaTEMaTUYECKOTO aHaJIN3a;

CTPOUTH

MHOTI'O4JICHOB C HUCITIOJIB30BaHHUEM arrapara

MPUMEHSTh IPOU3BOJHYI IIpU
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IEHICTBOBATh B UPE3BbIYaNHBIX
CUTyalUsIxX

- pa3pabaThIBaTh IUIaH pEeICHHs IPOOIEMBI C yUETOM,

aHaJIn3a MMEIOIINXCS MaTepHaIbHBIX 51
HEMAaTEepUaIbHbIX PECYPCOB;

- OCYLIECTBIATh  LICJICHANPABICHHBIA  ITOUCK
[epeHoca CpeicTB M crnoco0OB  JeicTBUA B

podeccuoHanbHyI0 Cpeny;

- YMETh MEPEHOCUTHh 3HAHUS B MO3HABATENIBHYIO U
[MPAKTUUECKYIO 00JIaCTH KU3HEACATEIHbHOCTH,

- TpeaJiaraTh HOBBIE NMPOEKTHI, OIEHUBATH WJEU C
[MO3UIIMKM HOBU3HBI, OPUTUHAILHOCTH, PAKTUYECKOM]

3HAYMMOCTH;
- JaBaTb OLIEHKY HOBBIM CUTYyallUsiM, BHOCHUTH
KOPPEKTHUBBI B JeSATCIIbHOCTD, OIICHHBATh

COOTBCTCTBHUEC PE3YJIbTATOB LCIIAAM

3aaad
OPUCHTHUPOBAHHBIC 3ada4M Ha HauOOJbIINE W HAUMCHBIIIHC

pelIeHun HAa  JBIDKEHWE,  peliaTh  MPaKTUKO-
3HAYCHUS, HA HAX0XICHNE MIyTH, CKOPOCTH U YCKOPEHHUS;

- YMETh ONEPUPOBATH TOHSATHSIMH: JBIKECHHE B IMPOCTPAHCTBE,
0100HBIe (DUTYPBI B MPOCTPAHCTBE; MCIOJIH30BATH OTHOIIICHHUEC
[JI0MIaJIeHi TIOBEPXHOCTEH M O00BEMOB MOAOOHBIX GUTYp TpH
PCLICHUH 33]1a4;

- YMETh BBIYUCIIATH TC€OMETPUUYECKUE BEIMYUHBI (JJIMHA, YTOJ,
10111216, 00BEM, TIJIOMIAIb IOBEPXHOCTH ), HCIIONIB3YS N3YUCHHBIC

(hOPMYJIIBI K METOIBI

[1K 2.5. OcymiecTBisTh
pa3paboTKy u opopmiIeHHE
rpaduyeckux,
BBIUMCITUTEILHBIX U
POEKTHBIX PaboT C
MICITOJIb30BAaHUEM CHUCTEM
ABTOMATHU3UPOBAHHOTO
MPOEKTUPOBAHUS

BIIAJICTh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIHCKON M|
HpOGKTHOI\/’I JACATCIIbHOCTH, HaBbIKaMH pa3pemeHm1
po0emM

YMETb aAHAJIM3UPOBATL TCEXHHUYCCKUC TPOCKThBI W JAPYI'YIO

TCXHUYCCKYIO JOKYMCHTAUWIO IJId BBI60pa MporpaMMHOTO

0OecIeUeHHS 1 CO3JaHusd MOJACIHM JJICMEHTOB  CHUCTEM

ABTOMAaTHU3alluN
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2. CTpyKTypa H coaepxkaHue o0ueodpa3oBaTeIbHOM IUCIUILIMHBI

2.1. O0beM JUCHUIIMHBI K BBl Y4eOHOH padoThI

Buna yueOHoi padoThI Oovem 6
yacax*

O0bem 00pa3oBaTe/IbHON NPOrpaMMBbI IMCHHUILIMHBI 280
B T.4. B (hOpMe MPAKTHUECKON TTOJTOTOBKHU 56

1. OcHoBHOe coaep:kaHue 210
BT. U..
TEOpeTUIECKoe 00yUeHne 172
MPAKTHUECKUE 3aHATUSA 38

2. IIpodeccuoHAIBLHO-OPHMEHTUPOBAHHOE COIEPKAHME 56

(comep:xkaHue NPUKJIATHOTO MOTYJIs)

BT. 4..
MPAKTHUECKHUE 3aHATUSA 56
Koncyabranuu 10
Ipome:xyTouHas aTTecTalUA (IK3aMeH) 4
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2.2. TemaTH4YeCKHUil IUVIAH U COJAEPKAHNE TUCITUTLINHBI

Conep:kanue y4yeOHOro MaTtepuasia (0OCHOBHOE M NMPO(deccHOHAIBLHO-

B ToM uncie B

HaumeHoBaHue pa3jiesioB u . | O0bem dopme dopmMupyemblie
OpPHEHTHPOBAHHOE), J1a00PATOPHbIE H NPAKTUYECKH e 3aAHATHS, TPUKJIATHOM .
TeM YacoB | MPAKTHYeCKOW | KOMIIETeHIIUH
MOIYJIb (IIPH HAJTHYUU)
NOATOTOBKH
1 2 3 4
OcHoBHOe coaep:kanue
Pa3gen 1. IloBTOpeHne Kypca MAaTeMAaTHKH OCHOBHOI HIKOJIbI 14 2
Tema 1.1 Coneprxkanue yu4eOHOT0 MaTepuasia 2
Ienp u 3amayn MaTeMaTUKU | ba3oBbie 3HAHUS U YMEHUS 110 MATEMAaTHKE B TPO(ECCHOHAILHON U B TOBCETHEBHOM
npu OCBOCHHUU | JICATEIILHOCTH.
CTIEUATBHOCTH KomOunupoBanHoe 3aHsTHE
Tema 1.2 Copepxanne yaeOHOT0 MaTepuana 4
Uucna wu BbIYMCIICHHA. | JIeWiCTBUS HAJI MOJOKUTEIIHBIMUA U OTPULIATSIILHBIMU YHCIaMU, OOBIKHOBEHHBIMHU
Bripaxkenus U | ¥ IECSITUYHBIMH JPOOSMHU.
npeoOpa3oBaHus JleiicTBus co cTeneHsaMu, GOpMyJIbl COKPAIIEHHOTO YMHOYKEHHUS. OK-01, OK-02,
KomOnHupoBanHoe 3aHITHE OK-03, OK-04,
Tema 1.3. IIpodeccuonajibHO-OpHEeHTHPOBAHHOE coJep:KaHue (conpep:xkanue OK-05, OK-06,
I'eomeTpus Ha MIOCKOCTH NPHUKJIATHOT0 MOLYJIs) OK-07
Buap! mitockux GuUryp v ux miomasb. 2 2 IIK 2.5.
ITpakTHKO-OpHEHTHUPOBAHHBIE 33]]a4l B Kypce FeOMETPUH Ha TIOCKOCTH
[IpakTHyeckoe 3aHsATHE
Tema 1.4 Coneprxanne y4eOHOT0 MaTepuana 2
[TporieHTHBIC BEIYUCIICHHUS [TpocThie MpOIEHTHI, pa3Hble CIIOCOObI HX BhIYHCICHUS. CII0KHBIE TPOICHTHI
[IpakTHyeckoe 3aHsTHE
Tema 1.5 Copepxanne yaeOHOTO MaTepHana 4
VYpaBHEHUS U HEPAaBEHCTBA JIuneltHble, KBaJIpaTHBIE, IPOOHO-IMHEHHbIE YPAaBHEHNS U HEPABEHCTBA
[IpakTHueckoe 3aHsTHE
Pa3gen 2 IIpsiMblie ¥ MJIOCKOCTH B MPOCTPAHCTBE 18 4 OK-01, OK-03,
Tema 2.1. Coneprxanue yueOHOro MaTepuasa 2 OK-04, OK-07
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OcHOBHEIE OOHATUA
CTEpEOMETPHH.
Pacnonoxxenne mnpsAMBIX U

[Ipeamer crepeomerpun. OCHOBHBIE TOHSATUS (TOYKA, MpsMas, IJIOCKOCTb,
npoctpanctBo). OcHOBHbIE  akcUOMBbI — cTepeoMerpuu. Ilepecekaromuecs,
napajieJbHble M CKpellMBaroluecs npsmMble. [Ipu3Hak u  CBOMCTBO

IIK 2.5.

IJI0CKOCTEN CKpeUIMBaOIuUXcs NPAMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIEC (DPUTYPHI.
Komb6unupoBanHoe 3ansrue
Tema 2.2. Coneprxkanne yu4eOHOT0 MaTepurasia 4
[Mapamnensnocts  npaMbIX, | [lapamnensHbie npsimas u miockoctb. Ompenenenue. I[lpusnak. CsoiictBa (C
npsIMON u IIJIOCKOCTH, | 10Ka3arenscTBoM). [lapamiensubie uiockoctu. Onpenenenue. Ipusnak. CoiicTBa
IJIOCKOCTEMN (c npokazarenbcTBOM). Terpasap u ero anemeHThl. llapanmnenenunen u ero
snemeHThl. CBOMCTBA MPOTHBOMOIOKHBIX TPAHEH U IMaroHaiel napauieaenumnesa.
[Toctpoenue ceuenuii. Pemenue 3amay.
Komb6unupoBanHoe 3anstue
Tema 2.3. Copep:xanue yueOHOro MaTepuana 4
[lepnieH IUKYISAPHOCTD [lepnennukynspubie npsmble. IlapamienbHble npsiMble, NMEPHEHAUKYJSPHBIE K
HPSIMBIX, IPSMON U wiockoctd.  IlpusHak  mepneHAMKYJISpPHOCTH  NPSAMOM M IJIOCKOCTH.
IJIOCKOCTH, IJIOCKOCTEN HoxkazatenberBo. [lepnenaukynsap u HakioHHas. [lepneHIuKyIspHbIe MIIOCKOCTH.
[Ipu3Hak nepneHANKYISIPHOCTH II0CKOCTeN. [loka3zaTrenbeTBo.
PaccrosiHust B mpocTpaHCTBE
KomOunupoBaHHoe 3aHATHE
Tema 2.4. Coneprxanue y4eOHOT0 MaTepuana 4
Teopema 0 Tpex Teopema o Tpex nepneHaukyspax. Jloka3aTenbCTBO. YTON MEXKIYy NPSAMOW M
TCpHICHAHKYIApax IJIOCKOCTBIO. YTOJI MEXAY TNIOCKOCTSIMU
KomOunupoBaHHoe 3aHATHE
Tema 2.5. IIpojeccnonaIbHO-OPHEHTHPOBAHHOE coJaepikaHue (conepxanue
[TapanneneHsie, NPHUKJIATHOT0 MOAYJISA)
[EPIEHAUKYIIAPHBIE, Axkcuomsl  crepeoMeTpuu. [lepneHIUKYISpHOCTE NPSIMOM M IIOCKOCTH, 4
CKPEIMBAIOIINECS PSIMbIE napajyieNbHOCTb JIBYX MPSIMBIX, MEePIEeHIUKYISPHBIX IUIOCKOCTH,
MEPIEeHIUKYIISIPHOCTD MJI0CKOCTEMN
[IpakTHueckoe 3aHsATHE
Pasnea 3. KoopanHaTsl H BEeKTOPBI 12
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Tema 3.1 Coneprxanue yueOHOro MaTepuasa 2 OK-02, OK-03,
JlekapToBbl KOOpAMHATHEI B | JleKapTOBBI KOOpAMHATHI B mpocTpaHcTBe. [IpocTeiime 3agaun B KOOpAWHATAX. OK-04, OK-07
npocrpancTse.  PaccrosHue | PaccrosiHre MexIy ABYMsI TOUKaMH, KOOPAWHATHI CEPEeIUHBI OTPE3Ka IIK 2.5.
MEXIy  IByMS — TOYKaMH. | KoMOMHHUPOBAHHOE 3aHATHE
Koopaunats! CEpEeIMHBI
oTpe3Ka
ema 3.2 Coneprxkanue ydeOHOT0 MaTepurasia 6
Bekrops! B IpocTpaHCTBE. Bextopel B mpoctpaHcTBe. CII0)K€HHE M BBIUUTAHUE BEKTOPOB. YMHOMKEHHUE
Yronm Mexay BEKTOpaMH. | BeKTopa Ha uncio. Kommuianapueie BekTopbl. CKalasipHOE IPOU3BEICHUE BEKTOPOB.
CkamsspHoe  mpousBeneHHe | PaznokeHue BEKTOpa [0 TPEeM HEKOMILIaHAPHBIM BekTopaM. KoopauHaTel BeKTopa,
BEKTOPOB CKaJISIPHOE MPOU3BEJCHUE BEKTOPOB B KOOPAMHATAX, YIOJ MEKY BEKTOpaMHU, yToJl
MEXy NPSIMOM U IJIOCKOCTBIO, YTOJI MEKAY IUIOCKOCTSMU. Y pPaBHEHHUE IIJIOCKOCTH.
I'eomeTpruecKuii CMBICI ONIPENENUTENS 2X2
KomOunupoBaHHoe 3aHsTHE
Tema 3.3 IpodeccnoHaIbHO-OPUEHTUPOBAHHOE coJep;kaHue (conepkanue
[IpakTHKO-OpHUEHTUPOBAHHbBIE | MIPHKJIAJIHOTO MOLYJIsI)
3ajaud  Ha KoopauHaTHOM | KoopauwHaTHas MI0CKOCTh. BerurcieHne pacCTOSHUM U TUIOMIAeH Ha TIOCKOCTH. 4
IIJIOCKOCTH KonnuecTBeHHbIE pacueTsl
[IpakTnueckoe 3anaTne
Pasnea 4. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue GyHKuuu 32
Tema 4.1 Coneprxkanne y4eOHOT0 MaTepuana 2
Tpuronomerpuueckue Panuannas mepa yrna. [IoBopoT Touku BOKpyT Hadaja koopauHaT. OmnpeneneHue
byHKITUN MIPOM3BOJIBHOTO | CHHYCa, KOCUHYCA, TAHTE€HCA U KOTAaHI€HCAa. 3HAKU CHHYCa, KOCUHYCa, TAHI'€HCA U OK-01. OK-02
yrna, 4ucina. PaavanHas W | KOTaHTeHca MO YeTBEPTSAM. 3aBUCUMOCTb MEXAY CUHYCOM, KOCHHYCOM, TAHT€HCOM OK-03’ OK-0 4'
) )
rpagycHas Mepa yria Y KOTAaHT'€HCOM OJHOI'O M TOT'O K€ yria OK-05, OK-06,
KomOunupoBaHHoe 3aHATHE OK-07
Tema 4.2 Coneprxanne ydeOHOTO MaTepurana 4 K 2.5.
OcHOBHBIE Tpuronomerpuueckue ToxkaecTBa. CHHYC, KOCUHYC, TAHT€HC U KOTAHI€HC YIJIOB O
TPUTOHOMETPUYECKHE u - o. DopmyIbl IpUBeIEHUS
TOKJIECTBA. KomOunupoBaHHoe 3aHATHE

®opMmyIibl TPUBEACHUS
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Tema 4.3

CuHyCc, KOCHHYC, TaHI€HC
CYMMbl M pa3HOCTH [BYX
YIJIOB

CuHyC M KOCHUHYC JBONHOIO
yria. @opMyJibl TOJIOBUHHOTO
yria

Copepxanne yaeOHOTO MaTepuana

Cymma u pasHocTh cuHycoB. CymMMa M pa3sHOCTb KOCMHYCOB. CHMHYC M KOCHUHYC
nBoriHoro yria. Popmynbl MOJOBHHHOrO yria. IIpeoOpa3zoBaHus CyMMBbI
TPUTOHOMETPUUECKUX (DYHKIMI B NpPOM3BENEHHUE M IPOU3BEIECHHUS B CyMMY.
BbipaxkeHne TpUrOHOMETpUYECKMX (YHKIMM uepe3 TaHreHC [OJIOBUHHOIO
aprymenTa. [IpeoOpa3oBaHus NpOCTEHIINX TPUTOHOMETPUYECKUX BbIPAXKEHUN

KoMOuHMpoOBaHHOE 3aHATHE

Tema 4.4
@yHKIMH, HX  CBOWCTBA.
Crnioco0nl 3a1anust GyHKIUN

Coneprxkanue y4eOHOro MaTepHuaia

OO6nacte onpeeneHust 1 MHOXECTBO 3HaYeHUN QyHKIui. YETHOCTD, HEYETHOCTD,
nepuoAn4HOCTh PyHKIu. CriocoObl 3aaHus GYHKITHIA

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 4.5 Copepxanue yueOHOT0o MaTepuana

TpuronomeTpudeckue OO0nacTh onpeeieHuss 1 MHOKECTBO 3HAUCHUH TPUTOHOMETPUYCCKHUX (DYHKITHIA.

¢GyHkuuy, uX cBoicTBa U | UETHOCTh, HEUYETHOCTh, MEPUOAUYHOCTH TPHUTOHOMETPHUYCCKHX  (DYHKIIHIA.

rpaduku CaoiicTBa 1 rpaduku GyHKIHH y = COS X, Y = sin X, y = tg X, y = ctg X.
KomOunupoBanHoe 3aHsTHE.

Tema 4.6 Coneprxanue yueOHOro MaTepuasa

[TpeoGpazoBanue rpadukos | CikaTue U pacTsDKEHUE TPaUKOB TPUTOHOMETPUIECKUX (DYHKITHIA.

TPUTOHOMETPUYECKHUX [Ipeobpa3zoBanue rpaKOB TPUTOHOMETPUUECKUX (PYHKIIHIA

byHKIUH [IpakTnueckoe 3aHsATHE

Tema 4.7 IMpodeccnoHanbHO-OPUEHTUPOBAHHOE coJep;KkaHue (conepkanue

Onucanue NPHUKJIATHOTO MOAYJISA)

MIPOU3BOJICTBEHHBIX Hcnonb3oBaHue CBOWCTB TPUTOHOMETPUYECKUX (PYHKLUI B mMpodeccHoHaNIbHbIX

IOPOLIECCOB  C  MOMOIIBIO
rpaduKoB QyHKIHIA

3agadax

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 4.8

Oo6parnbie
TPUTOHOMETPHYECKHE
byHKIII

Conepxkanue y4eOHOro MaTepHaia

OO6patHble TpUuroHoMeTpuyeckue GyHkuu. Mx cBoiicTBa u rpaguku

KOM6I/IHI/IpOBaHHOe 3aHATHC

Copepxanne yueOHOTO MaTepuana
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Tema 4.9
Tpuronomerpuueckue
YpaBHEHUs U HEPABEHCTBA

VYpaBHeHHe cos X = a. YpaBHEHHeE Sin X = a. YpaBHEeHHUe tg X = a, ctg X = a. Pemenue
TPUTOHOMETPUYECKUX YpPaBHEHUH OCHOBHBIX THUIIOB: IIPOCTEUILINE
TPUTOHOMETPUYECKUE YPAaBHEHUs, CBOJAIIMECS K KBAaJAPAaTHBIM, peLlacMble
Pa3I0KEHUEM Ha MHOKUTEIH, OAHOPOIHBIE.

IIpocreimme TPUrOHOMETPUUECKNAE HEPABEHCTBA

KoMb6unmnpoBanHoe 3aHsTue.

Tema 4.10 Copepxanne yaeOHOTO MaTepuana 2
Cucremsr CucreMBbl MPOCTEHIIINX TPUTOHOMETPUICCKUX YpaBHEHUN
TPUTOHOMETPHUYECKHUX KoMOuHMpOBaHHOE 3aHATHE
YpaBHEHUU
Paznea 5. KommiekcHbIe 4nucIa 8
Tema 5.1 Copep:xanue yueOHOTo MaTepuana 4
KomriekcHbie yncna [TonsiTue xomriekcHOro uucia. ConpspKeHHbIE KOMIUIEKCHBIE YMCia, MOAYJb H
apryMEeHT KOMIUIEKCHOTO 4ucia. @Dopma 3amuch KOMIUIGKCHOTO — YHCIIa
(reomeTpudveckas, TPUTOHOMETpPHYECKAs, anreOpandeckas). ApUPMETHUICCKHEC
JEHCTBUS ¢ KOMIJICKCHBIMU YHCIIAMHU
Komb6unnpoBanHoe 3anstue
Tema 5.2 Copepxanue yueOHOTO MaTepuana 4
IIpuMeHeHHEe KOMIUIEKCHBIX | BhImonHeHHe pacyeToB C  TOMOIIbIO  KOMIUIEKCHBIX — uucen. [Ipumepst
qucen WCIIOJIb30BAHUS KOMIUICKCHBIX YHCEI
[IpakTrueckoe 3aHsATHE
Pasnen 6. [IpousBognas pyHkuumn, ee npuMeHeHune 28
Tema 6.1 Coneprxanne ydeOHOT0 MaTepuana 4
IMousiTre Npou3BOAHOM. | OnpejiesieHNe YNCTOBOI MOCIEN0BATENLHOCTH U CIIOcoOkl ee 3ananus. CBoiicTBa OK-01, OK-02,
dopMmyITeI " IIpaBWJIa | YUCIIOBBIX TOCen0BaTeNbHOCTEH. OmpeneneHue mpenena MocleoBaTeIbHOCTH. OK-03, OK-04,
nuddepeHIupoBaHus BhlunclieHHe — TPENENoB  IociueoBaTenbHOCTel.  Ilpemen  QyHKUMM — Ha OK-05, OK-06,
6eckoneunoctu. [Ipenen pynkiun B Touke. [Ipupamenue aprymenra. [Ipupamienne OK-07
[IK 2.5.

¢byHkiuu. 3amgauu, NPUBOASAIIME K TOHATHUIO MPOU3BOMHON. OmpenencHue
MPOU3BOAHON. AJTOPUTM OTHICKAHUS TPOU3BOAHOMN

KomOunupoBanHoe 3aHsATHE
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Tema 6.2 Coneprxanue yueOHOro MaTepuasa

IIpousBonHbIe cymmel, | @opmynsl quddepennuposanus. [pasuna nuddepenunpoBanus

Pa3HOCTH npousBenenus, | KomOuHupoBaHHOE 3aHATHE

4acTHOTO

Tema 6.3 Coneprxkanne yu4eOHOT0 MaTepurasia

[IpousBoaHbIe Omnpenenenue cinoxHoit GpyHkuu. [Ipon3BoHAsS TPUTOHOMETPUUSCKUX (YHKITHM.
TPUTOHOMETPHUYECKHUX [Tpou3BoaHas COKHOU (PYHKIIUU

GyHKIMi. IIpoussoanas | KoMOMHMPOBAHHOE 3aHATHE

CIIOKHOW (DyHKIMH

Tema 6.4
[ToHsiTHE O HENPEpPHIBHOCTH
¢byHkiuu. MeTo1 MHTEPBAJIOB

Conepxkanue y4eOHOro MaTepuaia

[lonsatue HenpepwiBHON ¢yHkuuu. CBoiicTBa HempepblBHOW (yHKIHMH. CBS3b
MEX/y HEMPEPBIBHOCTHIO M TP PepeHINPYEMOCTHIO (YHKIIUU B TOUKE. AJITOPUTM
peLIeHUsT HEPaBEHCTB METOOM UHTEPBAJIOB

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 6.5 Copepxanne yaeOHOT0 MaTepuaa
I'eomerpuueckuit u | 'eomMeTprudeckuii CMBICI TPOM3BOJHONW (YHKIUMM — YIJIOBOH KOX(PPHUIMEHT
buznveckuit CMBICIT | KacaTeNbHOU K Tpaduky (QyHKIMM B TOUKE. YpaBHEHHE KacaTelbHOH K rpaduky
IIPOU3BOIHOM (GyHKIMU. ANTOPUTM COCTaBJICHMs YpaBHEHHs KacaTelbHOW K rpaduky (QyHKIUH
y=f(x)
KomOunupoBaHHoe 3aHATHE
Tema 6.6 Coneprxkanne y4eOHOT0 MaTepuana
PuznuecKkuit CMBICH | @U3ndecKuil (MEXaHUYECKU) CMBICI MPOU3BOAHONM — MIHOBEHHAas CKOPOCTb B
IIPOU3BOTHOM B | MOMEHT BpeMeHHU t: v =S’ (t)

npodeccroHaNbHBIX 33a4ax

HpaKTqucxoe 3aHATUC

Tema 6.7
MOHOTOHHOCTE byHKIHIH.
Touku 3xcTpeMyMa

Copep:xanne yueOHOTO MaTepHana

Bospacranne u yObiBaHue (DYHKIIMH, COOTBETCTBHE BO3PACTaHUS U YOBIBAaHUSA
GyHKIMU 3HaKy mpou3BogHOW. [loHSATHE NPOU3BOAHON BBICIIErO MOPSJIKA,
COOTBETCTBHE 3HaKa BTOPOI MPOU3BOIHOM BBHITYKJIOCTH (BOTHYTOCTH) QYHKIIUU HA
oTpe3ke. 3aJaud Ha MaKCUMyM M MUHUMYyM. [loHSTHE acUMITOTHI, CIIOCOOBI UX
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orpeniesieHusl. ANTOPUTM HCCeoBaHus (DYHKIMM U TIOCTPOCHHS ee Tpaduka C
MOMOIIIBIO TPOU3BOIHOMU. [[poOHO-NTMHEHAs PYHKIUSA

KoMOuHMpOBaHHOE 3aHATHE

Tewma 6.8 Copepxanne yaeOHOT0 MaTepuana 2
UccnenoBanue GyHKOUA U
HccnenoBanue GyHKIIMHA HA MOHOTOHHOCTB M IIOCTPOEHUE IPahUKOB.
MOCTPOEHUE TpadUKOB
[IpakTuueckoe 3anaTue
Tema 6.9 HaubGonsmee wu | ComepikaHue ydeOHOro MaTepuasa 2
HauMEHbIIIEEe 3HaueHus | HaxoxaeHne HauOONBIIEr0o M HAMMEHbBINEro 3HAa4YeHUH (DYHKIHIA, MOCTPOCHHE
byHKIUU rpa¥KOB MHOTOWJIEHOB C UCII0JIb30BAHUEM allapara MaTeMAaTUYECKOro aHaIu3a
KoMOuHMpOBaHHOE 3aHATHE
Tema 6.10 IIpodeccnonanbHO-OPUEHTUPOBAHHOE coJiep;KaHue (conep:kanue 6 6
HaxoxneHue onTuManbHOTO | MPUKJIAJIHOTO MOIYJIsI)
pesyinbrata ¢ noMolublo | Haumensinee u HanOosbliee 3HaueHHuEe QyHKIIUU
MIPOU3BOTHOM B | [IpakTudeckoe 3aHATHE
MPaKTUYECKUX 3aa4ax
Paznen 7. MHOrorpaHHMKHU M TeJia BPALLlEHU S 44 10
Tema 7.1 Coneprxkanne y4eOHOT0 MaTepuana 2
Bepmunbl, pebpa, rpanu | [lonstie MHOrorpaHHuka. Ero 3jgeMeHTHI: BepIIUHBI, peOpa, rpaHd. J(naroHab.
MHOTOTpaHHHUKA Ceuenue. Bolnykible 1 HEBBITYKJIBIE MHOTOIPaHHUKH
KomOunupoBaHHoe 3aHATHE
Tema 7.2 Conepxanne yaeOHOT0 MaTepuaa 2 OK-01, OK-02,
IIpusma, ee cocraBusromue, | [lonstue npusmel. Ee ocHoBaHus U O0KoBBIe rpaHu. Bricora mpusMmel. [lpsmas u 8?:82’ 8§:82'
CeueHHue. [Tpsimas W | HaKJIOHHad npu3Ma. [IpaBunpHas npusma. Ee ceuenune OI’(- 07 '
IIpaBWJIbHAsL IPU3MBI KomOunupoBaHHoe 3aHATHE K 2.5
Tema 7.3 Coneprxanue yueOHOro MaTepuasa 2
[Tapamntenenurnen, KyO. | [Tapannenenumnen, CBOWCTBAa MPSIMOYTOJILHOTO Mapaieienunena, kyo. Ceuenue
Ceuenne Ky0a, | kyOa, mapajenenumnena
napajuiefenunena Komb6unnpoBanHoe 3aHsTue
Tema 7.4 Coneprxanue yueOHOro MaTepuasa 4
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IIupamuna, ee
COCTAaBJISIOLINE, Ce4cHHUE.
IIpaBunbHas nupamMuza.
VYceuennas nupamuaa

Ilupamuna u ee snementsl. CedeHue nupamuabl. IlpaBuibHas nupamuzaa.
VYceuennas nupamuia

Komb6unupoBanHoe 3ansrue

Tema 7.5 Coneprxkanne yu4eOHOT0 MaTepurasia

boxosas u nosiHas | [Tnomaas GOKOBOM M MOTHOW MTOBEPXHOCTH MTPU3MBI, TTUPAMHUIBI

MIOBEPXHOCTh npusmbl, | KomOuHUpOBaHHOE 3aHATHE

MU PAMH/TBI

Tema 7.6 Copepxanne yaeOHOTO MaTepuana

Cummetpust B KyOe, | CHMMETpHUST OTHOCHUTEILHO TOYKH, MPSAMOM, IiockoctH. Cummerpusi B KyOe,

napajuieJienumnene, mnpu3Me,
UpaMu/Ie

mapaiiCICImIicac, IpusMe, mipaMmmuac

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 7.7
[Ipumepsl  cummeTpuii B

IpodeccuoHaTLHO-OpHEHTHPOBAHHOE co/iep:kaHue (conep:xanue
NPUKJIATHOTO MOYJIs1)

npodeccun CumMMeTpus B IPUPOJE, APXUTEKTYPE, TEXHUKE, B OBITY
[IpakTuyeckoe 3aHsATHE
Tema 7.8 Coneprxanue ydeOHOT0 MaTepuana
[IpaBunpHbIE [TonsiTre npaBuIbHOTO MHOTOrpaHHKKa. CBOMCTBA MPaBUIIBHBIX MHOTOTPaHHUKOB

MHOT'OIrpaHHUKH, UX CBOMCTBA

HpaKTqucxoe 3aHATUC

Tema 7.9

Copep:xanue yueOHOTO MaTepHana

[Mununap, ero | Hununp u ero snemenTtsl. CeueHue HMIMHIPA (MapajuieIbHOE OCHOBAHHIO U OCH).
COCTABIISIOLINE. Ceuenue | Pa3BepTka nuimHapa

HUAJIUHIPA KomM0uHMpoBaHHOE 3aHsTHE

Tema 7.10 IIpojeccnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conepxanue

Konyc, ero cocrasistoniye.
Ceuenue koHyca

NPUKJIATHOTO MOYJIs)

KOHYC u ero osiaeMeHTel. CeucHue KOHYCa (HapaJ'IJ'ICHLHOC OCHOBAHUIKO H
MMpOXOAAIICC UCPE3 BCpI_I_II/IHy), KOHHYCCKHUEC CCUCHMA. Pa3BCpTKa KOHYCa

[IpakTHueckoe 3aHsATHE

Tema 7.11

Coneprxanne yu4eOHOT0 MaTepurana

YcedeHHbII KOHYC. Ero o6pa3yroma;1 u BeicoTa. CeucHue YCCUYCHHOI'O KOHYCa
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VYceuennslii konyc. Cedyenue
YCEYEHHOI0 KOHyca

KomOunupoBanHoe 3aHiTHE

Tema 7.12 Copepxanne yaeOHOT0 MaTepuana 2
ap u cdepa, ux ceyeHus Hlap u cdepa. B3aumuoe pacrnonoxenue chepsl U miaockoctu. Cedenue mapa,
chepsl
Komb6unupoBanHoe 3ansrue
Tema 7.13 Copepxanne yaeOHOT0 MaTepuana 2
[Tonatue o0 oObeme Ttena. | [Tonstie 06 oObeme Tenma. OObeM Kyba M MPSAMOYTOJILHOTO MapauIe/IeUIe a.
OTtHoweHue 00beMoB | O6beM mpu3Mbl W mwiMHApa. OTHOmICHHE O00BEMOB MOAOOHBIX — TEI.
MOIO00OHBIX TEJ ['eomeTpuueckuii CMbICT ONpenenuTens 3-ro nopsaKa
Komb6unupoBanHoe 3anstue
Tema 7.14 Copepxanne yaeOHOT0 MaTepuana 2
Obbembi 1 TIOMAN | Oobembl nUpaMUabl 1 KoHyca. O6beM 1mapa. [Tnomaay noBepxHocTei el
MOBEPXHOCTEH TeT
KomOunupoBanHoe 3aHsTHE
Tema 7.15 Copepxanne yaeOHOr0 MaTepuaa 4
KombOunanmu KoMOuHamm reoMeTprIecKux Tel
MHOTOIPaHHMKOB ¥ Tel | [IpakTH4eckoe 3aHATHE
BpaIlCHUS
Tema 7.16 Coneprxanue yueOHOro MaTepuala 4
I'eomerpuueckue Hcnonb3oBaHnne KOMOMHAIMKA MHOTOIPAaHHMKOB W TeJl BpallleHUs B IMPaKTHKO-
KOMOWHAIIMH Ha MPaKTHKE OpPHEHTHPOBAHHBIX 33Jauax
[IpakTrueckoe 3aHsATHE
Pasnen 8. IlepsooOpasnas pyHkumuu, ee npuMeHeHHe 14
Tema 8.1 Copepxanne yueOHOTO MaTepuana 4 OK-01, OK-02,
IlepBooOpa3zHas  (QyHKIMH. | 3a7auya O BOCCTAHOBJICHHH 3aKOHA JBMIKEHHUS MO W3BECTHON cKopoctu. [ToHsTHE OK-03, OK-04,
[TpaBwmta HaXOXJCHUA | HHTerpupoBaHus. O3HAKOMIICHHE C MOHITHEM HMHTETpajia W TEepBOOOpa3HON s OK-05, OK-06,
epBOOOPaA3HBIX ¢bynkuun y=f(x). Pemenue 3amad Ha cBsI3b NEpBOOOpPA3HOl U €€ MPOU3BOIHOM, OK-07
BBIUHCJICHHE MEpPBOOOpa3HOM [isi JaHHOW QyHkimu. Tabmuna dopMyn s IIK 2.5.

HaXO0XJACHUA HepBOO6paBHBIX. I/I3yquI/Ie IpaBuJjia BBIYHUCJICHUA nepBoo6pa3H0171

KOM6I/IHI/IpOBaHHOe 3aHATHC

33




Tewma 8.2

[Inomans  KpUBOJMHEHHON
Tparnenuuu. ®opmyiia
HrroTona — Jleitbuuiia

Copepxanne yaeOHOTO MaTepuana

3ajaud, NPUBOJAIIME K MOHSITHIO ONPEIEICHHOr0 WMHTErpajla — O BBIYUCICHUHU
IUIOUIAAM KPUBOJMHEMHOM Tpameuuud, O IMepeMelleHun Toukd. [loHartue
ONpEeNEIEHHOr0  MHTErpana. ['eomeTpuueckuii u  (QU3NYECKUIl  CMBICTT

onpeneneHHoro uaTerpaia. ®opmyna Herotona— JleiiOuuia

Komb6unupoBanHoe 3ansrue

Tema 8.3 Coneprxkanne yu4eOHOT0 MaTepurasia 2
Heonpenenennsiii u | [lonatre HeonpeAeIeHHOTO UHTErpajia
ONPEIETICHHBIA HHTErPaIbI KomOuHupoBaHHOE 3aHATHE
Tema 8.4 Copepxanne yaeOHOT0 MaTepuana 2
ITonsiTne 00 onpeneneHHOM | ['eOMeTpUYECKHUI CMBICT ONPEAEICHHOr0 HHTErpaia
UHTerpajge Kak romanu | KoMmOMHUpOBaHHOE 3aHATHE
KPUBOJMHEWHON Tpanenuu
Tema 8.5 IIpodeccnonabHO-OPUEHTHPOBAHHOE cojiep:xaHue (conep:kanue 4
OmnpeneneHHblil MHTErpajd B | MPUKJIATHOTO MOILYJISA)
KHU3HU I'eomeTpuueckuil cmbica omnpeneneHHoro uHterpana. ®opmyna HeroToHa -
JleitOHuna.
Pemenue 3amaq Ha npUMEHEHNE HHTETPAIa IS BEIYUCICHHS (PU3NIECKUX BEITMUNH
U Iiomagen
[IpakTHyeckoe 3aHsATHE
Pa3nen 9. Crenenn n kopuu. CreneHHas QyHKIust 14
Tema 9.1 Coneprxanue y4eOHOT0 MaTepuana 4
Crenennast  QyHKIWs, e | [JoHaTHe KOpHS N-0if CTENEHH U3 JeHCcTBUTENbHOTO uncna. dyHkuun y = VX nx
CBOHCTBA cBoiicTBa u rpaduku. CBolicTBa KOPHS N-0Oi CTENEHU OK-01, OK-02,
KomOunupoBanHoe 3aHiTHE OK-03, OK-04,
Tema 9.2 Cozeprxanue y4eOHOr0 MaTepuaa 2 OK-05, OK-07
ITpeoOpazoBanue BolpaxkeHuil | [IpeobpazoBaHye HPPAHOHATBHBIX BEIPAKECHUI
C KOPHSIMM N-OM CTENEHU KomOuHaMpoBanHOE 3aHATHE
Tema 9.3 Coneprxanne yu4eOHOT0 MaTepurana 4
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CaoiicTBa CTEIIEHU c | IlonsiTre cTeneHu ¢ J0OBIM pallMOHAIBHBIM TOKa3areneM. CTeneHHble (pyHKIUH,
paloHaIbHbIM U | UX CBOWCTBA U rpapuKu
JNIEUCTBUTEIILHBIM KoMOuHMpOBaHHOE 3aHATHE
I10Ka3aTeIsIMU
Tema 9.4 Coneprxkanne yu4eOHOT0 MaTepurasia 4
Pemienne  uMppanuoHaNbHBIX | PABHOCHMIIBHOCTE HWpPpAaIlMOHAIBHBIX YpaBHEHH W HEPAaBEHCTB. MeETOIbl HUX
yYpaBHEHHI U HEPABEHCTB peuieHus. Penienne nppalmoHaabHbIX YPaBHEHUI U HEPABEHCTB
KomOunupoBanHoe 3aHsTHe
Paznea 10. Iloxa3zaTenbHas GyHKIus 16
Tema 10.1 Copepxanue yueOHOro MaTepuana 4
[TokaszarenbHas QyHkuus, ee | CTeneHb C MPOM3BOJIBHBIM JICHCTBUTEIbHBIM TMOKa3aTeaeM. OmnpenencHue
CBOICTBa [0Ka3aTeIbHOM (PYHKLUH, €€ CBOMCTBA U IpauK. 3HAKOMCTBO C INPUMEHEHUEM
nokaszarenbHoi (QyHKIMH. Penenne moka3aTenbHBIX YpaBHEHUH (QyHKIIMOHAIBHO-
rpadUyeCcKUM METOJOM
KomOunupoBanHoe 3aHsTHE OK-01, OK-02,
Tema 10.2 Copepxanue yueOHOro MaTepuana 8 OK-03, OK-04,
Permtenue IIOKa3aTeNIbHBIX | PellieHne moKa3aTelbHbIX YpPaBHEHUM METOJOM YpPAaBHUBAHMS IIOKa3aTelel, OK-05, OK-07
YPaBHEHUI U HEPABEHCTB METO/IOM BBEJICHUS HOBOW MEPEMEHHOH, (PyHKIMOHAIBHO-TPa(QUIECKUM METOJOM.
Pemenue nokasareabHbIX HEPABEHCTB
[IpakTrueckoe 3aHsATHE
Tema 10.3 Coneprxanue y4eOHOT0 MaTepuana 4
Cucremsl IIOKA3aTENbHBIX | Pellenne cucreM nokas3arelbHbIX YPaBHEHUN
ypaBHEHUN KomOunupoBaHHoe 3aHATHE
Paspnen 11. Jlorapu¢gmsl. Jlorapupmudeckast pyHKumus 18
Tema 11.1 Coneprxanne yd4eOHOT0 MaTepurana 2
Jlorapudm gucia. | Jlorapupm uncna. JlecaTUUHBIN U HaTypadbHBIN JIOTapU(PMBI, YUCIIO € OK-01, OK-02,
JleCATHYHBIN W HAaTypalbHbIH | KOMOMHHPOBaHHOE 3aHSTHE OK-03, OK-04,
JorapuMsbl, YUCIIO € OK-05, OK-07
Tema 11.2 Coneprxanue yueOHOro MaTepuasa 4 IIK 2.5.

CsoiicTBa sorapupmos. Oneparius J1orapupmMupoOBaHusl.

KomOunupoBanHoe 3aHsATHE
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CaoiicTBa J0rapuQMoB.
Onepartust
norapupMUpPOBaHUS

Tema 11.3
Jlorapudmudeckas GyHKINS,
€€ CBOMCTBA

Copepxanue yueOHOro MaTepuana

Jlorapudmuueckas GyHKIUS U €€ CBONCTBA

Komb6unupoBanHoe 3ansrue

Tema 11.4
Pemenne norapudmuyeckux
YPaBHEHUI U HEPABEHCTB

Conepxkanue y4eOHOro MaTepHraia

Ilonarue norapupmudeckoro ypasHeHus. Omnepaius NOTeHUUpoBaHUA. Tpu
OCHOBHBIX METO/a DPEUICHHS JOTapH(PMHUECKHX ypaBHEHHH: (YHKIHOHAIHHO-
rpaduyecKkuii, METOJ] MOTEHLUPOBAHUS, METOJ BBEACHHUS HOBOW IEPEMEHHOI.
Jlorapudmuueckrue HepaBeHCTBA

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 11.5
Cuctembl Jorapu(MU4eCKUX
ypaBHEHUH

Copepxanue yueOHOro MaTepuana

AJTOpUTM peIIeHUs CUCTeMBbl ypaBHEHHI. PaBHOCHMIBHOCTH JOrapuMUYECKUX
YpPaBHEHUI U HEPABEHCTB

KoMOuHMpOBaHHOE 3aHATHE

Tema 11.6
Jlorapudmsl B mpHpone
TEXHUKE

IIpodeccuonaibHO-OpHEeHTHPOBAHHOE coJep:KaHue (conep:xkanue
NPUKJIATHOTO MOIYJIs)

[Ipumenenne norapu¢ma. Jlorapudpmuueckas cnupans B mnpupoxpe. Ee
MaTeMaTHYECKHUE CBOICTBA

[IpakTrueckoe 3aHsATHE

Paznen 12. MHo:kecTBa. Jj1eMeHThI Teopuu rpagos

Tema 12.1 Coneprxanue yueOHOro MaTepuaa

MHoxecTBa ITonstue MuOkecTBa. [TonMHOkecTBO. Oniepaniii ¢ MHOKECTBAMU
KomOunupoBaHHoe 3aHATHE

Tema 12.2 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE cojep:xaHue (conepkanue

Onepanuu ¢ MHOXECTBaMHU

NPHUKJIATHOTO MOLYJIS)

Onepanuu ¢ MHOXKecTBaMU. Perienne npukiagHbixX 3a1a4

HpaKTI/ILICCKOC 3aHATUC

Tema 12.3

Copepxanne yueOHOTO MaTepHana
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I'pader

[Tonsarue rpada. Cs3HbIA rpad, qepeBo, UKI rpad HA IIOCKOCTH

HpaKTI/I‘-IeCKOC 3aHATUC

Paznen 13. diieMeHTHl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOSITHOCTEI 18
Tewma 13.1 Coneprxkanne yuyeOHOT0 MaTepurasia 2
OcHOBHbIE noHATus | [lepecTaHOBKH, pa3MeNIeHHs], COUCTAHUSI.
KOMOMHATOPUKHU

KomOunupoBanHoe 3aHsTue.
Tewma 13.2 Copepxanne yaeOHOT0 MaTepuana 2
CoOpitue, BEPOATHOCTH | COBMECTHBIE U HECOBMECTHBIE COOBITHA. TeopeMbl O BEpPOSTHOCTH CYyMMBbI
coObiTuss.  CrioxeHue U | cOOBITHIA. YCIIOBHAS BEPOSITHOCTh. 3aBUCHMbIC M HE3aBUCHMbIE COOBITHS. TeopeMbr
YMHO>KEHHE BEPOATHOCTEN 0 BEPOSITHOCTH MPOU3BEICHUS COOBITUH.

Komb6unnpoBanHoe 3anstue
Tema 13.3 IIpodeccuonajibHO-OpHEeHTHPOBAHHOE coJep:KaHue (conep:xkanue 4
BepositHOCTB B | IPUKJIAJHOTO MOY/JIsI)
npodecCHOHANbHBIX 33auaX | OTHOCHTENIbHAS YacTOTa COOBITHS, CBOMCTBO e¢ ycToWunBOCTH. CTaTHCTHYECKOE

omnpezaeneHue BepossTHOCTU. O1leHKa BEPOSITHOCTH COOBITHUS

[IpakTnueckoe 3anaTne
Tema 13.4 Coneprxanue yueOHOro MaTepuasa 4
JluckperHas ciydanHas | Bunel cinydaiiHeix BenmuuH. OmnpeseneHre AUCKPETHOH CIy4YailHOW BEIHYUHBI.
BEJINYMHA, 3aKOH ee | 3aKOH paclpeneneHusl AUCKPETHOM ciydaiiHOM BenuuuHbl. Ee 4ucioBble
pacnpezeneHus XapaKTePUCTUKHU

KomOunupoBaHHoe 3aHsATHE
Tema 13.5 Copepxanne yueOHOTO MaTepHana 2
3amaun MaTemMaTuyecko | Bapuanumonnerii  psa. [lomuron wacror w  rucrorpamma. CTaTHCTHYECKUE
CTaTUCTUKU XapaKTePUCTUKU psAJia HaOII0AaeMbIX JaHHBIX

KomOunupoBanHoe 3aHsaTHE
Tema 13.6 IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE coJep:KaHue (conepxanue 4

CocraBienne  Tabmun o
JaUarpamMm Ha paKTHKe

NPUKJIATHOTO MOYJIs1)

HepBI/I‘{HaSI 06pa60T1<a CTaTUCTUYCCKUX JaHHBIX. Fpa(pnqecxoe UX IMPEACTABJICHUC.
Haxoxnaenue CpCAHUX XaAPAKTCPUCTUK, Ha6J'IIOI[aeMBIX JaHHBIX

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
IIK 2.5.
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IIpakTrueckoe 3aHsATHE

Pasnen 14. YpaBHeHusi 1 HepaBeHCTBA 24
Tema 14.1 Coneprxkanue ydeOHOT0 MaTepurasia 4
PaBHOCHIBHOCTE ypaBHEHMH | PaBHOCHMIIBHOCTD ypaBHEHM W HepaBeHCTB. OnpeznencHus. OCHOBHBIE TEOPEMBI
u HEPaBEHCTB. OOmue | paBHOCHJIBHBIX IEPEX0JaX B ypaBHEHUSX M HepaBeHcTBax. OOIIMe MeTOIbl
METO/bI PELICHUS pellleHrs YpaBHEHMI: Mepexo ] OT paBeHCTBa (YHKIUI K PaBEHCTBY apryMEHTOB
JUIE MOHOTOHHBIX (DYHKIIMI, METO/ pa3oKEHUS Ha MHOXHUTEIH, METOJI BBEICHUS
HOBOH NMEPEeMEHHOMH, (YHKIIMOHATBHO-TPaPUUECKII METO]
KoMOuHMpOBaHHOE 3aHATHE
Tewma 14.2 Copepxanue yueOHOro MaTepuana 4
I'padmueckuit MeToJ | O6mmue MeTo bl pEIIeHUs HEPABEHCTB: MePEX0] OT CPABHEHUS 3HAUCHUN (YHKIIHI
peueHus YPAaBHEHMH, | K CpPaBHCHUIO 3HAYCHUH apryMEHTOB JUIsi MOHOTOHHBIX (YHKIMIA, METO]
HEPABEHCTB MHTEPBAIOB, QYHKIIMOHATLHO-Tpaduueckuii MeToA. I'paduyeckuii MeTox pereHus
YPaBHEHUI U HEPABEHCTB
KoMOuHMpOBaHHOE 3aHATHE
Tema 14.3 Copepxanue yueOHOro MaTepuana 4
VYpaBHenus u HepaBeHCTBa ¢ | Ompenenenue Moayns. Packpeitue Moayns mo ompeaeneHuro. IIpocteitmue
MOJZlyJIEM YpaBHEHUSI U HEPABEHCTBA ¢ MoAyJeM. [I[puMeHeHne paBHOCUIIBHBIX IEPEXOAO0B B
OTpe/IeNIEHHBIX TUIIaX YPaBHEHUI U HEPABEHCTB C MOAYJIEM
KoMb6unnpoBanHoe 3aHsATHE
Tema 14.4 Coneprxanue y4eOHOT0 MaTepuana 2
VYpaBHEHMs M HEPAaBEHCTBA € | 3HAKOMCTBO ¢ rmapaMeTpoM. [Ipocreiimme ypaBHEHHs 1 HEpAaBEHCTBA C ITAPAMETPOM
napameTpamu Komb6unnpoBanHoe 3aHsTue
Tema 14.5 IIpojeccnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conepxanue 8
CocraBiieHne ¥  pelICHHE | MPUKJIATHOTO MOLYJIs)
npodeccHoHaNbHBIX 3afad C | PerneHue TEKCTOBBIX 3a/1a4 MPO(ECCHOHATBHOTO COACPIKAHUS
MTOMOIUIbIO YpaBHEHUHN [IpakTrueckue 3aHATHS
Tema 14.6 Coneprxanne ydeOHOTO MaTepurana 2

Pemenue 3agau. ypaBHeHI/IH u
HCPaBCHCTBA

OOu1re MeTo/bl pelieH:s] ypaBHEHUN. Y paBHEHUSI U HEPABEHCTBA C MOJYJIEM U C
napameTpamu

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IIK 2.5.
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‘ HpaKTqucxoe 3aHATUC

Koncynbranumn 10
IIpome:kyTounas arrectauus (JK3aMeH) 4
Bcero: | 280 56
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3. YciaoBus peajiu3anuu NporpaMmMbl 001eo0pa3oBaTeIbHOM JUCHUIIJINHbBI

3.1. Jlns peanu3anuu NporpaMMbl JUCHUIIMHBI TO/LKHBI OBITH MPELyCMOTPEHbI
cJeAyouue cnenquajJbHble MOMeleHUs :

JLJ1st peanu3aiy mporpamMMbl IUCIMIUIMHBI TPETYCMOTPEHBI CIEAYIONINE CIICIUATbHbIC
NoMelleHUs: yueOHbll kabuHer «MaTeMaTuKu», OCHAIIEHHBIH B COOTBETCTBUM C II.
6.1.2 oOpazoBaTenbHONM mporpamMmbl 1o crnenuanbHoctd  15.02.19 Cpapounoe
IPOU3BOJICTBO.

3.2. UndpopManmoHHOe o0ecneyeHue 00yueHust

1. [Inst peanuzanuu nporpaMmbl OMOIHOTedHBINH (HOHA 00pa30BaTEIbHON OpraHU3aIIH
MUMEET NIeYaTHbIE U/WIN 3JIEKTPOHHBIE 00pa30BaTelbHble U UHPOPMALIMOHHBIE PECYPCHI,
PEKOMEHI0BaHHbBIE JIsl UCIIOJIb30BaHUS B 00pa30BaTeIbLHOM IIpoliecce, He cTapiie S JIeT
C MOMEHTA U3JaHusl.

OCHOBHBIE UICTOYHUKH:

1. Marematuka: yyeOHUK JUIsl CTY[. YUpEKAeHul cpen. npod. oopazoBanusM.N.
bammvakor M.:M3naTensckuii eHTp «Akagemusy, 2021.

2. Maremaruka. 3aJauHuK: y4e0. mocooue sl CTyI. YIpeKIASHUMN cpel. Ipod.
o0Opa3oBaHUs M.W. bammakoB M.:M3narenbCckuil HEHTP «AKaaeMusy»,
2021.

I[OHOJIHI/ITGJII)HBIS HNCTOYHHNKMH:

1. AnreGpa u Hayana maremaTuueckoro aHanusa. 10 kinacc Mopakosuu A.T'.
Muemosuna, 2020

2. Anrebpa u Hauana MmatemaTHueckoro aHanusa. 11 kmacc Mopakosua A.T.
Mmuemo3suna, 2020

DJIEKTPOHHbBIEC U3/TAHUS

1. Beepoccuiickue uatepaer-oaumnuaabl. - URL: https://online-olympiad.ru /
(mata obpamenus: 12.07.2022). - TekcT: 2ME€KTPOHHBIH.

2. Ennnas xomnexkumst 1mdpoBbix oOpa3zoBarenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru (mata oOpamenus: 08.07.2022). - Tekct:
3JIEKTPOHHBIN.

3. Nudopmarnmonnas cuctema «EnrHOE OKHO TOCTYTA K 00pa30BaTEIbHBIM

pecypcamy». - URL: http://window.edu.ru/ (mara obopamenus: 02.07.2022). - Tekcr:
3JIEKTPOHHBIN.
4. Hayunast snekrponnas oudauorexa (HOB). - URL: http://www.elibrary.ru
(mata obpamenus: 12.07.2022). - TekcT: 37E€KTPOHHBIH.
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5. OTkpoIThI KOJUTEK. MaTemaruka. - URL: https://mathematics.ru / (nata
oOpamenus: 08.06.2022). - TekcT: 31eKTPOHHBIN.

6. [ToBTopum matematuky. - URL: http://www.mathteachers.narod.ru / (nara
oOpamenus: 12.07.2022). - TekcT: 31€KTPOHHBIN.
1. CrpaBOYHMK 10 MaTeMaTHKE JJIs KOJLHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (nara oopamenus: 12.07.2022). -
TeKCT: JIIEeKTPOHHBIN.
8. Cpennsis MaTeMaTu4eckast ”HTepHeT 1mkona. - URL:
http://www.bymath.net/ (mara obpamenus: 12.07.2022). - TeKCT: 37EKTPOHHBIH.
9.DenepanbHbIl opTal «Poccuiickoe oOpazoBaHue. -
URL: http://www.edu.ru/ (mara ooparuenus: 02.07.2022). - TekcT: 31€KTPOHHBIHA.
®denepanpHbIi HEHTP UH(OPMAIMOHHO-00pa3oBaTelibHbIX pecypcoB. - URL:
http://fcior.edu.ru / (mata o6pamenus: 01.07.2022). - TekcT: 351eKTPOHHBII
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4. KOHTPOJIb ¥ OLIEHKA Pe3yJIbTATOB 0CBOCHMS 00111€00pa30BaTeILHOM

AUCHUIIJINHbBI

KoHTpo/ib U oueHka pe3yJbTaTOB OCBOCHHS OOIICOO0Pa30BATEIBHON IUCITUTUTHHBI

pacKpbIBalOTCST  4epe3

AUCHUIITIMHAPHBIC PE3YIIbTATHI,

HaIIpaBJICHHBIC

Ha

dbopmupoBaHre 00X M MPOodecCHOHATBHBIX KOMIIETCHIIMHA MO pa3fesiaM U TeMam
coJiepKaHusl yueOHOro MaTepHala.

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

Oo6masi/npodeccuoHanbHast Pa3znen/Tema Tun oueHoOYHBIX
KOMIIeTEeHIIUsI MepONnpHUsITHS
OK 01. Beibupats criocoObt P 1, Tema 1.1, 1.2, 1.3 IT-o/ct, 1.4, 1.5 TectupoBanue
pelLIeHns 3a1a4 P2, Temsr 2.1, 2.2,2.3,2.4,2.5 [1-o/c Y CTHBII opoc
poQeccuoHaNnbHOM P'3, Temsr 3.1, 3.2, 3.3 [I-0/c MaremaTnueckuii
HEATETBHOCTH P4, Temsr 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 P 5, Tems5.1,52 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, IIpencrasnenue
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, pe3yIbTaTOB

MPAKTUYECKHUX 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, Temr1 9.1,9.2,9.3,94 pabor

P 10, Temsr 10.1, 10.2, 10.3 3amura

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

11.4,11.5,11.6 IT-o/c HPOEKTOB

P12, Temsr 12.1,12.2,12.3 KoHTponbHas paGoTa

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

13.5 I1-o0/c, 13.6

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

14.5 T-o/c, 14.6 St
OK 02. Ucnonn3oBath P1,Temal.1,1.2,1.31I-0/c,1.4,15 TectupoBanue
COBpPEMEHHBIE CPEJICTBA P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c | Ycrablit onpoc
MOWCKa, aHaINu3a U P'3, Temsr 3.1, 3.2, 3.3 IT-o/c MaremaTHueckuil
HHTepTpeTaLIH P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 MKTAHT

IT-o/c, 4.8, 4.9, 4.10
uHbOpMaIINH, 1 P 5, Tembl 5.1, 5.2 WuauBuyaibHas
UH(POPMAIIMOHHBIC P 6, Tembi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, CaMOCTOSITENIbHAs
TCXHOJIOTHH LT 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c padora
BBITIOJTHCHHMS 3a/1a1 P7,Temsr7.1,7.2,7.3,7.4,7.5,7.6, IIpescraBieHne
npoQeccHoHabHOI 7.7 T-0/c,7.8,7.9, 7.10 I-o/c, 7.11, pe3yIIbTaToB
JIeATEIIbHOCTH 7.12,7.13,7.14,7.15, 7.16 MPaKTUYECKUX padoT

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/IUBUTY aTbHBIX

P 12, Temsr 12.1, 12.2, 12.3 1POCKTOB

P 13, Temsr 13.1, 13.2,13.3, 13 .4, KoHTpoubHas paGora

13.5 I1-o0/c, 13.6 BEIHOTHEHNE

P 14, Temnr 14.1, 14.2, 14.3, 14 .4, 5K3aMEHALHOHHDIX

14.5 I1-o/c, 14.6 saaHmi
OK 03. ITnanuposats u P 1, Tema 1.1, 1.2, 1.3 II-0/c?, 1.4, 1.5 TectupoBanue
peammsoskiBathk coberBennoe | P2, Temer 2.1,2.2,2.3,2.4,2.511-0/c | Ycrapiit onpoc
poeCCHOHANBHOE U P'3, Tempi 3.1, 3.2, 3.3 [I-o/c MaremaTnueckuii
IHMHOCTHOE PA3BHTHE P4, Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 JKTAHT

’ IT-o/c, 4.8, 4.9, 4.10

IpeIPHHAMATEIBCKY O P S, Temp 5.1, 5.2 WuauBuyanbHas
JEATENBLHOCTD B P 6, Temp1 6.1, 62, 6.3, 6.4, 6.5, 6.6, CaMOCTOATENbHAs
npogeccnonanbHol chepe, | 6.7 [1-o0/c, 6.8, 6.9, 6.10 TT-o/c pabota
WCIIOJIL30BaTh 3HAHUS 110 P7, Temsr 7.1,7.2,7.3,7.4,7.5, 7.6, [Ipencrasnenue
(mHancoBoii rpamotHoCTH B | 7.7 TT-0/c,7.8,7.9, 7.10 T-0/c, 7.11, Pe3yJIBTATOB

NPaKTUYECKUX paboT

7.12,7.13,7.14,7.15,7.16

P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5
P9, Temst 9.1,9.2,9.3,9.4

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 II-o/c

P12, Temsr 12.1,12.2,12.3

CUTyalHsIX P 8, Temnr 8.1, 8.2, 8.3, 8.4, 85 3ammra TBOPYECKUX
P9, Temr1 9.1,9.2,9.3,94 pabor
P 10, Temsr 10.1, 10.2, 10.3 3amura
P11, Temsr 11.1,11.2, 11.3 IT-o/c, VMHIUBUIYaNbHBIX
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, BEIIOIHCHIE
13.5TI-o/c, 13.6 JK3aMEHAIlMOHHBIX
P 14, Temnr 14.1, 14.2, 14.3, 14 .4, .
14.5 T-o/c, 14.6 SaH
OK 04. 3ddextuHO P 1, Tema 1.1, 1.2, 1.3 T-0/c® 1.4,1.5 TectupoBanue
B3aMMOJEHCTBOBATE U P2, Tembr 2.1,2.2,2.3,2.4,2.5 II-o/c YcTHBIN 0npoc
paboTaTh B KOJUIEKTUBE U P'3, Temni 3.1, 3.2, 3.3 [I-o/c Maremarudeckuii
KOMaHe P4, Temp1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 MKTAHT
IT-o/c, 4.8, 4.9, 4.10
PS5, Temnr 5.1, 5.2 Hupmsnnyaibnas
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, CaMOCTOATCIPHAS
6.7 TT-0/c, 6.8, 6.9, 6.10 IT-0/C pabora
P7,Temst 7.1,7.2,7.3,7.4,7.5,7.6, IIpencraBneHne
7.7 1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, pe3yapTaToOB

NpPaKTHYECKUX padoT
3amuTa TBOPUECKUX
pabort

3amura

WHIUBHTy aJIbHBIX
MIPOEKTOB
KonTponbnas pabora

2 [IpogheccuoHanbHoe-0puUeHMUPOBAHHOE CoOepHaHuUe
3 MpoheccuoHanbHoe-0puUEHMUPOBAHHOE COOEPHaHUE
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P 13, Temnr 13.1, 13.2, 13.3, 13 .4, Brinmonnenue
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. OcyuiecTBasTh P1,Temal.1,1.2,1.31II-0/c,1.4,15 TectupoBanue
YCTHYIO ¥ IIHCHMECHHYIO P2, Temnr 2.1,2.2,2.3,2.4,2.5I1-0/c VCTHBIH 0mpoc
KOMMYHHUKALHIO HA P 3, Temsr 3.1, 3.2, 3.3 I-o/c MareMaTHueCKuit
FOCYAapCTBEHHOM SI3BIKE P4, Temn1 4.1,4.2,4.3,4.4,45,4.6,4.7 WKTAHT
N IT-o/c, 4.8, 4.9, 4.10
Poccuiickoit denepanniu ¢ P 5, Temst 5.1, 5.2 NunuBunyanpHas
y4eTOM 0COOeHHOCTEeH P 6, Temsl 6.1, 6.2, 6.3, 6.4,6.5, 6.6, CaMOCTOSITCIIbHAS
COLMANBHOTO M KYJIBTYPHOTO | 6 7 [[-o0/c, 6.8, 6.9, 6.10 TI-0/C pabota
KOHTEKCTa P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6, IIpescraBneHne
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, pe3yapTaToB

7.12,7.13,7.14,7.15, 7.16
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 85

MPAKTUYECKHUX paboT
3amuTa TBOPUYECKHUX

P9, Temr1 9.1,9.2,9.3,94 pabor
P 10, TeMbl 101, 102, 10.3 3ammura
P11, Temst 11.1, 11.2, 11.3 T-o/c, MBIy ATBHEIX
11.4,11.5, 11.6 TI-o/c HpoeKTOR
P12, Temsr 12.1,12.2, 12.3 KoHTponbHas paGota
P 13, Temnr 13.1, 13.2, 13.3, 13,4, B
BIIIOJIHEHHE
13.5TI-o/c, 13.6 9K3aMEHAIlMOHHBIX
P 14, Temnr 14.1, 14.2, 14.3, 14 .4, . H
14.5 I-o/c, 14.6 Sasarim
OK 06. IIposBnsaTh P1,Temal.1,1.2,1.31I-0/c,1.4,15 TectupoBaHue
IPakIaHCKO- P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, VcTHBIi ompoc
MATPUOTHIECKYIO TIO3UIIHIO, 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/C MaremaTudeckuii
JIEMOHCTPHPOBATH P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6, JUKTAHT
OCO3HAHHOE MMOBEICHNE 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 TPaIUIIHOHHBIX CaMOCTOSTENbHAS
I — P 8, Temrnr 8.1, 8.2, 8.3, 8.4, 85 aGora
HHeHeTo! P 14, Tempr 14.1, 14.2, 14.3, 14.4, Ir)[
LIEHHOCTEH, B TOM YHCJIE C 14.5 Tl-olc, 14.6 pezcTaBIeHue
Y4ETOM rapMOHHU3AIMI pe3yIbTaTOB

MEXXHAITMOHAJIbHBIX 1

MPAKTUYECKUX paboT

MEXPEITUTHO3HBIX 3amuTa TBOPUYECKHX

OTHOUIEHHUH, TPUMEHATD pabot

CTaHJaPThHI 3ammra

AHTUKOPPYIMILIUOHHOTO WHIUBUIYaIbHBIX

MTOBEJICHUS MPOEKTOB
KonTponbnas pabota
Brinonnenue
9K3aMEHAIIMOHHBIX
3aJaHui

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

COXPAHEHUIO OKPYXKaroIEen
Cpefibl, pecypcocOepeKeHHIO,

P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c

YcTHBII onpoc

44



NPUMEHSTH 3HaHUS 00
U3MEHEHHUHU KJIMMaTa,
IIPUHLIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JIIEUCTBOBATE B
Ype3BhIYAITHBIX CUTYyAIHIX

P4, Temb14.1,4.2,4.3,4.4,4.5,4.6,4.7
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 IT-o/c, 6.8, 6.9, 6.10 I1-o/c

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

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temr1 9.1,9.2,9.3,94

P 10, Temnr 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

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

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

MaremaTtuuecKkuii
JUKTaHT
NunuBunyanpHas
CaMOCTOSATCIbLHAS
pabora
[IpencraBnenue
pe3yJIbTaTOB
MPaKTUYECKUX PadoT
3amuTa TBOPUYECKUX
pabot

3amuTa
WHUBUTyATbHBIX
MPOEKTOB
KontposbHas padota
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJlaHUN

[1K 2.5. OcyiecTBasiTh
aHaJIU3 UMEIOIINXCS pEeLICHUN
JUIsl BBIOOpa MpOrpaMMHOIO
o0ecrieyeHus 1Jis CO3JIaHusl U
TECTUPOBAHUS MOJIENIH
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

VYerHbll onpoc
OpoHTaTBHBIN
KOHTPOJIb
NunuBuyanbHbIi
KOHTPOJIb

AHanu3 my0IrM4HOTO
BBICTYTUICHUS
IIpakTrueckue
paboThI
Brimonxnenue
9K3aMEHAIIMOHHOTO
TecTa
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