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PACCMOTPEHO COT'JTACOBAHO

Ha 3acenannu LUK 3am.iupekropa no YMP
0011e00pa3oBaTeIbHBIX,

COLMAIbHO-TYMAaHUTAPHBIX U

€CTeCTBEHHOHAYYHbIX

JUCIUITIIINH

[Tporpamma yue6noi mucuumummasl O0/ly.04 MaTemaTuka pa3paboTaHa B COOTBETCTBHHI
¢ TpeboBaHmsMH DeneparbHOrO ToCyAapcTBEHHOIO 00pa30BaTENbHOTO CTaHAApTa CPEIHEro
obmero o0pa3oBaHus (YTBEpKACH MpHKa3oM MuHUCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoi
@eneparun ot 17.05.2012 1. Ne 413, B geiictByromeil penakuun), PenepaabHOro
roCy/apCTBEHHOr0 00pa30BaTEIbHOTO CTaHJApTa CpeIHEro mpodecCUOHaILHOTO0 00pa3oBaHuUs
no crneuuanbHocty 38.02.06 ®@unHaHCH (YTBEpXkKIeH NMpHKazoM MMHHUCTEpCTBa 00pa30BaHUsS U
Hayku Poccuiickoit ®enepanun ot 5 depans 2018 roma r. Ne65S) pexomeHAaUsSIMU TIO
OpraHu3ali MOJY4YeHHUs CpeaHero odmero oOpa3oBaHus B Ipeenax  OCBOCHHUS
00pa3oBaTeNbHBIX MPOTPAMM CPEIHETO MPOodecCHOHATBLHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO
o01iero o0Opa3oBaHus ¢ yueToM TpeOoBaHUM (eiepabHbIX FOCyIapCTBEHHBIX 00pa30BaTEIbHbIX
CTaHJapTOB M IOJIy4aeMO#l CHEUaJIbHOCTH CpPEIHEro MNpo(eccCUOHAIbHOIO 00pa3oBaHus,
OPUMEPHOM MporpamMmoi y4eOHOW JUCHMIUIMHBI «MaremaTtuka» A NpodecCHOoHaTbHbBIX
o0Opa3oBaTeNbHbIX OpraHu3alui, pexkoMeHaoBaHHOH denepaabHbIM rOCy1apCTBEHHBIM
OIOJKETHBIM ~ 00pa30BaTEIbHBIM  YUPEXKJIECHHEM  JIOMOJHUTEIBHOIO  MPOo(EeCCHOHATHLHOIO
obpazoBanus «MHCTUTYT pa3BuTusi npodeccruoHanbHoro odpaszoBanus» (namee — O®bI'OY J10
«MPIIO») B KayecTBEe MPUMEPHOM MpOrpamMMbl JIJIsl peain3aliil OCHOBHOM MpogeccHoHaTbHON
obpazoBarenbHoi mporpammbl CITIO Ha 0aze OCHOBHOTO OOIIEro 0Opa30BaHMs C MOJIYYECHUEM
cpeanero obiero odpazoBanust, mpoTokos Ne 14 ot «30» Hos1Opst 2022 T.

Opranu3anus-pa3paboTyuK:
I'ocynapcTBeHHOE OrO/KETHOE MPOdECcCHOHATBHOE 00pa30BaTeIbHOE YUpekKaeHHe MOCKOBCKOM

obnactu «CeprueBo-Ilocaackuii Kommemx»

ABTOp-pa3pabOTYHK:
MunaeBa O.A. -npenonasarens ['BIIOY MO «Ceprueo-Ilocaackuit KomiemK»»
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1. ObHIAA XAPAKTEPUCTHKA PABOYEWM ITPOT'PAMMBbBI
OBIHIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI «MatemaTuka»

1.1. MecTO0 AUCHUIUIMHBI B CTPYKType npogeccHoHAIbHOII 00pa3oBaTe/JbHOM
nporpammsbl CI1O:

O6meoOpazoBarenbHas AUCHHUIUIMHA «MartemaTuka» SBISIETCS 0053aTeNbHON YacThIO
o011eo0pa3oBaTeabHOr0 1MKJIAa 00pa3oBaTeNbHOM HporpaMMmbl B cooTBeTcTBUH ¢ PI'OC mo
crenuanbHocTy 38.02.06 duHaHCHI.

1.2. lleau 1 nJIaHUPYyeMble Pe3yabTAThl 0CBOCHUS TN CHUIINHBI:

1.2.1. lleap AUCHUIIHHBI

Copmepxanue  MporpaMMbl  OOIIe0Opa3oBaTeNbHOW  JUCHMILTUHBI — «MarteMaTtukay
HATPAaBIICHO HA JIOCTIKEHUE PE3yJIbTATOB €€ M3yUeHUsl B cCOOTBeTCTBHHM ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom npodeccronansroi HanpasiennocTn @I'OC CIIO.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHUSI 001Ie00pPa30BATEJbHOM IUCHUILUIMHBI B
coorBercTBHHU ¢ ®I'OC CIIO 1 Ha ocHOBe PT'OC COO
Oco0oe 3HaueHue AUCHUIUTMHA UMeeT npu popmupoBanuu u pazsutuu OK u [TK.

OK 01. Beibupath crioco0s! perieHus 3aaad npophecCuOHaIbHON AEITEeIbHOCTH TPUMEHUTEIBHO
K pa3JIMYHbIM KOHTEKCTaM;

OK 02. OcyuiecTBisTh MOUCK, aHAJIM3 M HHTEPIpETalnio MHPOPMALUU, HEOOXOAUMOM is
BBITMOJIHEHUSI 3a/1a4 NPOPECCUOHATBHON AESITEIbHOCTH;

OK 03. IInaHupoBaTh M pealM30BbIBaTh COOCTBEHHOE MPO(MECCHOHATBHOE U JMYHOCTHOE
pa3BUTHE;

OK 04. 5ddeKTMBHO B3anMOAeNCTBOBATb M paboTaTh B KOJIJIEKTUBE U KOMaHAE;

OK 05. OcywecTtBnaTb YCTHYIO U NMUCbMEHHYIO KOMMYHMKaLMIO Ha rOCYyJapCTBEHHOM fA3blKe
Poccuiickon ®eaepaumm ¢ y4eTOM 0COOEHHOCTEN COLMANBHOIO U KYJIbTYPHOrO KOHTEKCTA

OK 06. IIposiBisTh rpa’kJaHCKO-NATPUOTUYECKYIO MO3MIMIO, JAEMOHCTPUPOBATH OCO3HAHHOE
MOBEICHUE Ha OCHOBE TPAJUIIMOHHBIX OOIEYEIOBEYECKHX LIEHHOCTEH; MPUMEHSTh CTaHAapThl
AHTUKOPPYILIUOHHOIO IOBEICHUS;

OK 07. CopeiicTBOBaTh COXpaHEHUIO OKPY KaIOLIEH cpelbl, pecypcocOepexennto, 3¢(HeKTUBHO
JIeCTBOBATH B UPE3BbIUAIHBIX CUTYAIUAX;

[IK 1.4. CocTaBasTh IIaHOBbIE JOKYMEHTHI TOCYIaPCTBEHHBIX M MYHHUIMIIAIBHBIX YUpPEKIACHUN
1 000CHOBaHUS K HUM



O01ue KOMIIeTeHINHT

IInanupyemsle pe3yJbTaThl 00y4eHHs

JAucuunyimHapHble

OK 01. BeiObupats criocoOsl
peIeHus 3a1a4
MpodecCuoHAIbHON
esITeTbHOCTH TPUMEHHUTEIHHO
K Pa3IMIHBIM KOHTEKCTaM

Oo0mmue
- TOTOBHOCTh K TPYIy, OCO3HAHWUE IIEHHOCTH
MacTepCcTBa, TPYI0JII00HE;
- TOTOBHOCTH K aKTUBHOU NCATCIIBHOCTH]

TEXHOJOTHYECKOW U COLMAIbHON HAIpPaBICHHOCTH,

CIT0COOHOCTD HHUOHUHUPOBATD, IJIAaHUPOBATb 41
CaAMOCTOSATCIIBHO BBITIOJIHATD TAKYIO ACATCIBbHOCTD,

- UHTEpEeC K pa3IMuHbIM cepam MmpodeccHoHaTbHON

NICATCIIbHOCTH,

OBnaneHue YHUBEpCaAIbLHBIMU y4eOHBIMU
I[IO3HABATCIIbHBIMHU ﬂeﬁCTBHﬂMH:

a) 0a30BBIC TOTUYECKHE ICHCTBUS:

- CaMOCTOSITEITLHO bopmynHupoBaTh u

AKTyalu3upoBaTh MpoOJeMy, paccMaTpUBaTh €€
BCECTOPOHHE;
YCTaHABIIMBATh CYIIECTBEHHBI MPHU3HAK WIH

OCHOBaHUA [JId CpaBHCHUA, maccmbnxaunu H

0000IIECHHS;

OMpeaAcCIATL  1LCJIU

[MapaMETPbl U KPUTCPHUU UX JOCTHUIKCHUSA

NEeSITETIbHOCTH,  3a/1aBaTh
- BBIBJIATH 3aKOHOMEPHOCTH M IPOTHUBOPEYUS B
[paccMaTpUBaEMbIX SBIICHHSX;

- BHOCHTh KOPPEKTHBBI B JICATEILHOCTh, OI[CHUBATH,
COOTBETCTBHUE PE3yJIHTATOB IEJISIM, OLICHUBATH PUCKH
[TOCIIEACTBHI JIEATEIHHOCTH;

- pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH
PKU3HEHHBIX TTPOOIeM

0) 0a30BbIE UCCIIEIOBATEILCKUE ICUCTBUS:

-BJIaJCTh MCTOAAMM OOKa3aTCJIbCTB, aJIropuTMaMH pCUICHUS

3ajad; aKCUOMEBEI W

TEOPEMBI,

yMeHHe (QOpMYJIUpPOBaTH OINpeAeeHus,

IIPpUMCHATH ux, IIpOBOAUTH JOKa3aTCJIbHBIC

[pacCy>XJICHHsI B XOJI€ peIICHHUs 3a/1a4;

- YMETh OIEpUPOBATh TOHATHAMH: CTENEHb YHCIA, JIorapudm
4iCclia; yMEHHE  BBIIOJHATH  BBIYHCIECHUE 3HAYCHHH U
peoOpa3oBaHus BBIPAKEHUN CO CTEMEeHsSMH M Jorapudmamu,

peoOpa3oBaHus JPOOHO-PAMOHAEHBIX BBIPAKCHHIA,

- yMEThb OIEpUpPOBATh MIOHATUSIMH: panroHaIbHbIE,
MPPALMOHAIIBHEIE, IIOKa3aTeNbHBIE, CTEIICHHBIE,
nmorapumuueckue,  TPUTOHOMETPUYECKHUE  YpaBHEHHS U
HEPaBEHCTBA, UX CUCTEMBI;

yMETh ONEpPUPOBATh MOHATHAMHU: (YHKLHUS, HEMpephIBHA]
byHKIHS, nepBooOpaszHas,  OIpeaeTcHHbBIN
MHTETpAa, MIPOU3BOJHBIE  3JIEMEHTAPHBIX

IIPOU3BOJHAS,
YMETb  HaxOJIUThb
(YHKIMH, HCTIONB3YSl CIPaBOYHBIE MAaTepHajbl; UCCIEA0BaTh B
MPOCTEUIIMX ClydasX (YHKIMM Ha MOHOTOHHOCTH, HAXOJMWTH
HanOONbIINE W HAWMEHBIINME 3HAuYeHHs (YHKIHN;
c

CTPOUTH

rpaguky ~ MHOTOYJIEHOB HCIIOJIb30BAHUEM
MaTeMaTUYEeCKOro aHaiau3a; IMPUMEHATh IPOU3BOAHYIO IIpY|
pelmeHuy  3a1a4 IBIDKEHUE;  pellaTh

OPUCHTHUPOBAHHBIC 3ala4ld Ha HauOONbIINE W HAUMEHBIIINE

anmapara

Ha MPaKTHKO-
3HAYCHUs1, HA HAXOXKJCHUE MyTH, CKOPOCTU U YCKOPEHHUS;

- YMETb ONEPUPOBATH MOHATHAMU: PAllMOHANbHAs (QYHKLINS,
okaszarenbHas QyHKIHS, CTeeHHast pyHKIus,
nmorapumuyueckast GyHKIUsS, TPHTOHOMETPHUECKUE (PYHKIIUH,

oOpaTHbIE PYHKIMH; YMEHUE CTPOUTH I'paUKHU U3YyUEHHBIX




- BJIQJICTh HaBbIKAMH Y4EOHO-HCCIIE0BATEIIbCKON U]
HpOCKTHOI\/’I ACATCIIBHOCTH, HABBIKAMH Pa3pCUHICHUS
po0em;

- BBIBJISITH IPUYUHHO-CIIEJCTBEHHBIE CBSI3U U
AKTyallM3UpOBaTh 3a/lady, BBIIBUTATh THIIOTE3Y €€
pEIIeHNs, HAXOIUTh ApTYMEHTHI JJIs I0Ka3aTeIbCTBA)
CBOMX YTBEpXKACHHI, 3aJaBaTh MapameTpbl M|
KpUTEPUU PEIICHHUS;

- AHaJIM3UPOBATHb IIOJYYCHHBIC B XOJ€ PCHICHUS
3a/1a4d  pE3yJIbTATHI,
TOCTOBEPHOCTb,

[HOBBIX YCJIOBUAX;

KPUTHYCCKU OLCHUBATL HX

IMPOrHO3UPOBATH HU3MCHCHHUC B

-- YMCTb IICPCHOCHUTDL 3HAHUA B ITO3HABATCIBbHYIO H
[IPAKTUYCCKYIO obnactu KHU3HCOACATCIIbHOCTH,
YMETb HUHTCIPUPOBATHL 3HAHHA W3  PA3HBIX]|

[IpeIMETHBIX 00IacTel;

BbIABHUI'ATh HOBBIC nacu, npeajaraTtb

OPHUI'MHAJIBHBIC ITOAXOAbI U PCUHICHUS,

It CITOCOOHOCTH ux UCIIOJIb30BAHUS B

[M03HABATEJILHON M COIMAJIbHON MPAKTUKE

(yHKIMH, HCTIONTB30BaTh IPpaUKH MPU U3YUSHHUHU TPOLIECCOB U
3aBHCUMOCTEH, IPY PEIICHNH 3a/1a4 U3 JPYTUX yUIeOHBIX
[PEIMETOB | 33729 U3 PEATbHOM KHU3HH; BEIpaXKaTh (GopMyIaMu
3aBHCHMOCTH MEX/y BETMUNHAMU;

- YMETh penIaTh TEKCTOBBIE 33,1241 Pa3HBIX THITOB (B TOM YHCIIE
Ha MPOLIEHTHI, OJIU U YaCTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTb
TOBApOB U YCIYT, HAJIOTH, 3a/1a41 U3 00JIACTH YIPaBICHUS
ITMYHBIMU M CEMEHHBIMH (DUHAHCAMU); COCTABIISTH BBIPAXKEHUS,
YpaBHEHHsI, HEPAaBEHCTBA U X CHCTEMBI 110 YCIOBHUIO 331a4H,
MICCIIeZIOBATh MOJTyY€HHOE PEIIeHUE U OLIEHUBATh
[PaBIONOA00HOCTD PE3YIIbTATOB;

- YMETh OTIEpUPOBATh NOHATHUAMHU: CpeaHee apu(hMETHIECKOE,
MenuaHa, HanOoJbIllee 1 HAUMEHBIIIee 3HAaYEeHUsI, pa3MaXx,
cnepcHs, CTaHIapTHOE OTKIIOHEHHE YUCIOBOTO HAa0Opa; yMeTh
M3BJICKATh, MHTEPIPETUPOBATH MHPOPMALIUIO, IPEICTABICHHYIO B
TabIuIax, Ha IarpaMmax, rpaukax, OTpakarollyo CBOHCTBA
[peaTbHBIX MPOLIECCOB M SBJICHUN; IPEACTABIATh HHPOPMALIUIO C
[MOMOIIBIO TAOJIHII U TUarpaMM; UCCIIEA0BATh CTATHCTUIECKUE
[TaHHBIC, B TOM YHUCIIE C IPUMEHEHHEM TpapUIeCKUX METO0OB U
PIICKTPOHHBIX CPE/ICTB;

- YMETh OIIEpUPOBATh NOHATHUAMHU: CITy4aiHbIH OIBIT U CITydaifHOe
COOBITHE, BEPOSITHOCTH CITy4aifHOTO COOBITHS; YMEHHE BHIYUCIISATH
BEPOSTHOCTH C UCIOJIb30BaHUEM I'paMUECKUX METO/IOB;
IPUMEHATH (POPMYIIBI CIIOKEHUS M YMHOKEHUS BEPOSITHOCTEH,
KOMOWHATOpHBIE (DaKThI U (POPMYIIBI IPH PEIICHUH 33/1a4;
OLIEHUBATh BEPOSITHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO
CITydaifHBIMHU BETMYMHAMM; YMEHUE TIPUBOIUTH TPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX U
OOIIECTBEHHBIX SIBICHUSAX;




- YMETh ONEPUPOBATH MOHATHAMU: TOUKA, IPSIMast, TNIOCKOCTb,
MIPOCTPAHCTBO, IBYTPAHHBIN YTOJI, CKPEIMBAIOIINECS MPSIMBIE,
MapajuieIbHOCTh M MEPIICHANKYISIPHOCTD MPSIMBIX U TUTOCKOCTEH,
[YTOJI MEKIY TPSMBIMHU, YTOJI MEXTY TIPSIMOH U TUIOCKOCTBIO, YTOJI
MEXTy TUIOCKOCTSIMH, PACCTOSTHAE OT TOYKH JI0 TUIOCKOCTH,
[paccTOsIHUE MEXIY IPSAMBIMU, PACCTOSIHUE MEX/Y TUIOCKOCTSIMH;
YMEHHUE UCIIONB30BaTh IPU PELICHNUH 33124 U3YUYEeHHBIE (DaKThl U
TeOopeMbI INITAHUMETPUHN; YMEHHUE OILICHUBATh pa3Mepbl 0OBEKTOB
OKpY’KaIOIIero MUpA;

- YMETb ONEPUPOBATH MOHATHAMHU: MHOTOTPAaHHUK, CEUEHHE
MHOTOTpaHHHKA, Ky0, TapaiesenuIe]], pu3Ma, TupaMua,
(burypa v moBEpXHOCTh BpallleHus, IWIHHP, KOHYC, map, cdepa,
ceueHMsl pUTYPBI BpallleHus, IJIOCKOCTh, Kacaromascs cepsl,
[WIMHAPA, KOHYCA, IJI0IA (b TOBEPXHOCTH MUPAMUJIBI, IPU3MBI,
KOHYycCa, LMJIMHApPA, II0Iaas chepsl, 00beM Kyoa,
[PSIMOYTOJIBHOTO MapauiesenuIieia, TUPaMHIbl, TPU3MBI,
[UIMHApA, KOHYCA, [1apa; yMEHHE n300pakaTh MHOTOTPAHHUKH U
[MOBEPXHOCTHU BPALICHUS, KX CEYCHHS OT PYKH, C TOMOIIBIO
YEepPTEIKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB; YMEHUE
pacrio3HaBaTh CHMMETPHIO B POCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MMPABUIbHBIE MHOTOTPAHHUKHY;

- YMETh ONEPUPOBATH MOHATHIMU: JABIKEHHE B IPOCTPAHCTBE,
0100HbIE (PUTYpBI B IPOCTPAHCTBE; HCIIOJIb30BaTh OTHOIICHUE
ruToIazel moBepxHocTel 1 00beMOB OJOOHBIX (PUTYD IIPU
[pEILICHUH 3a]a4;

- YMETh BBIYUCIISATH TE€OMETPUIECKHUE BEIUMIMHBI (IJTUHA, YTOJ,
[UI0IIa b, 00BEM, TUIOIIAAb TOBEPXHOCTH ), UCTIONB3YS N3yUCHHBIE
(hOpPMYJITBI U METOJIBI;

- YMETh ONEPUPOBATH MOHATHIMHU: IPSIMOYTOJIbHASI CHCTEMA




KOOpJMHAT, KOOPAMHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YTOJl MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOPA HA YHUCIIO; HAXOINUTH C
[TOMOILBIO U3YyUEHHBIX (POPMYJT KOOPJUHATHI CEPEIUHBI OTPE3Ka,
[PACCTOSIHUE MEXYy IByMSI TOUKAMU;

-yMETb BBIOUPATH MOAXOAIIMNA U3yUYEHHBII METOT JUIsl pelleHHs
3aJauu, pacro3HaBaTh MaTeMaTu4eckue (hakThl U
MaTeMaTH4eCKHUEe MOJETH B IPUPOTHBIX U OOIIECTBEHHBIX
SIBIICHUSIX, B UCKYCCTBE; YMEHNE IPUBOJUTH IPUMEPDI
MaTeMaTHYECKUX OTKPBITHI POCCUNCKON U MUPOBOU
MaTeMaTHYECKOW HAyKH.

-YMETb ONIEPUPOBATh MOHATUSMU: ONPEICIICHUE, AKCUOMA,
TeopeMa, CIIEICTBUE, CBOMCTBO, IPU3HAK, 10KA3aTEIbCTBO,
paBHOCWIIbHBIE (POPMYIMPOBKH; YMEHHUE (HOPMYIHPOBATH
00paTHOE U MPOTUBOIIOIOKHOE YTBEPKACHUE, TPUBOAUTH
[IpYMEPBI U KOHTPIIPUMEPBI, HCII0JIb30BATH METOT
MaTeMaTUYECKON MHAYKLNU; IPOBOAUTD JOKa3aTEJIbHbIE
[pacCy>KJICHHsI IPY PELICHNUH 3a7a4, OLICHUBAThH JJOTHYECKYIO
[IPAaBUJILHOCTD PACCYKICHUM;

- YMETb OIIEPUPOBATh MOHATUSAMU: MHOKECTBO, TOJAMHOKECTBO,
Ollepaly HaJl MHOXKECTBAMH; YMEHHUE HCII0Ib30BaTh TEOPETUKO-
MHO>KECTBEHHBIN armapar Juls ONMCaHMsI PEaJIbHBIX ITPOLIECCOB U
SIBIICHUI NIPU PELLIEHUH 3a/1a4, B TOM YHCIIE U3 APYTUX Y4eOHBIX
[IPEAMETOB;

- YMETb ONEPUPOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, 1epeso,
[IIKIT, Tpad Ha TUIOCKOCTH; YMEHHE 3a7aBaTh U ONHUCHIBATh rpadbl
[Pa3IMYHBIMU CTIOCO0AMU; UCTOIb30BaTh rpadbl PH PEIICHUN
3a1a4;

- yMETb CBOOOHO ONEPUPOBATH MOHATHAMHU: COUETAHUE,




[epecTaHOBKA, YUCJIO COUETAHUM, YUCIIO MTEPECTAHOBOK; OMHOM
HproToHa; yMeHME TPUMEHSTh KOMOMHATOPHBIE (PaKTHI U
[paccyAeHUs JUIsl pellIeHus 3a/1a4;

-YMETh ONepUPOBATh MOHATUSAMU: HATYPaAJIIbHOE YUCIIO, 1IeJI0e
YICIIO0, OCTaTOK MO MOAYJIIO, PAllMOHATIFHOE YHCIIO,
MppalMOHAIFHOE YHCIIO, MHOKECTBA HATypaIbHbIX, IIEbIX,
[paIlMOHATBHBIX, NEHCTBUTENBHBIX YHCET; YMEHHE UCTIOIb30BaTh
[pPU3HAKY ACTUMOCTH, HAUMEHBIIIUN OOIIHIA ENUTETh 1
HavMeHbIllee 0011ee KpaTHOe, aNropuT™ EBKiua npu peneHnu
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU TTO3UIIUOHHBIMU CUCTEMaMU
CUHCJICHHSI;

- yMETh CBOOOJIHO ONIEPUPOBATH MOHATHAMU: CTEIIEHD C LIEJbIM
[oKazaresieM, KOpeHb HaTypaibHON CTETIEHU, CTETIEHb C
[paIloHaIbHBIM MTOKa3aTeNIeM, CTENEeHb C JeHCTBUTENbHBIM
(BeIIeCTBEHHBIM) MTOKa3aTeneM, Jorapudm gucia, CHHYC,
KOCUHYC U TaHT'€HC MPOU3BOJIBLHOIO YUCIIA;

- YMETb ONEPUPOBATH MOHATUSIMH: TOXKJIECTBO, TOXKICCTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHUH
1 HEpaBEHCTB, PABHOCUJIBHOCTh YPAaBHEHUI, HEPABEHCTB U
CUCTEM, pallMOHAJIbHbIE, UPPALIMOHAIIbHBIE, T0OKa3aTeIbHbIE,
CTETEHHbIE, JorapupMuuecKue, TPUrOHOMETPUYECKUE
YpaBHEHUs, HEPABEHCTBA U CUCTEMbI; YMEHHUE peliaTh ypaBHEHHUS,
HEpPaBEHCTBA U CUCTEMbI C TOMOILBIO PAa3JIMUHBIX IPUEMOB;
peliaTh ypaBHEHUs, HEPABEHCTBA U CHCTEMEI C TapaMeTPOM;
[IPUMEHSITh YPABHECHHUS, HEPABCHCTBA, UX CUCTEMBI JUIS PEIICHUS
MaTeMaTHUeCKUX 3a/1a4 U 3aJ1a4y U3 Pa3IuIHbIX 00JacTel HAyKU U
[pE€aTbHOM JKU3HH;

-yMeTh CBOOO/IHO ONEPUPOBATh MOHATUSAMU: Tpaduk QyHKIUH,
oOpaTtHast GyHKIHS, KOMIO3UIKA (PYHKITUH, TUHEHHAS] PYHKITHSA,
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KBaJpaTU4Has PYHKIHUS, CTeNeHHAs: (YHKINS C IETBIM
[MoKa3aTesieM, TPUroHOMeTpuyecKue QyHKIMN, 0OpaTHbIE
TPUTOHOMETpHUYECKUE (PYHKITHH, TOKa3aTeIbHAs U
imorapudmudeckast GyHKIIMH; YMEHHE CTPOUTH TpaduKu
(hyHKIIHH, BBITTOTHATH IpeoOpa3zoBaHus rpadukoB PyHKITHH;
YMEHHE UCIONIb30BaTh rpaduku PyHKIUN A1 U3YISHUS
[IPOIIECCOB U 3aBUCUMOCTEH MPU PELICHUH 33734 U3 IPYTUX
y4eOHBIX TIPEIMETOB U U3 PEAIbHOM KU3HU, BRIPAKATH
(bopMyrIaMu 3aBUCUMOCTH MKy BeTHUYUHAMU;

YMEHHE CBOOOTHO OTIEPUPOBATH MOHATHAMHU: YETHOCTh (DYHKIINH,
[EPHOINIHOCTD (PYHKIIMH, OTPAHHYECHHOCTh (DYHKITUH,
MOHOTOHHOCTB (DYHKIIHH, SKCTpeMyM (DYHKITMH, HAHOOIbIIIEE U
HauMeHbIlIee 3HaYeHUs (PYHKIIMH Ha IPOMEXKYTKE; YMEHHE
[IPOBOAMTH UCCIEIOBAaHUE (PYHKIIHH;

YMEHHE HCIIOJIb30BaTh CBOMCTBA U rpaduku PYHKIMIA JUIs
[pEIIeHUs ypaBHEHU, HEPABEHCTB U 3a/1a4 C MapaMeTpaMu;
M300pakaTh HA KOOPAMHATHOM ITIOCKOCTH MHOXKECTBA PEILICHUN
YpaBHEHHIA, HEPAaBEHCTB U MX CHCTEM;

-yMeTb CBOOO/IHO OIIEpUPOBATH MOHATUSAMHU:
[10CIeI0BaTEIbHOCTD, apudMeTndecKast Iporpeccus,
reoMeTpuyeckas rmporpeccusi, 0eCKOHEYHO yObIBarOIIast
reoMeTpuuecKas Mporpeccus; yMeHHe 3a/1aBaTh
[10CJIe/10BaTEIbHOCTH, B TOM YHCJIE C TOMOILBIO PEKYPPEHTHBIX
opmyr;

- YMETh OIEPUPOBATH MOHATUSIMU: HEMPEPHIBHOCTH (PYHKIIHH,
ACHMITTOTHI TpaduKka GYHKINH, IEpBast U BTOPAst IPOU3BOIHAS
(yHKIIMY, T€OMETPUUECKUM U (PU3MUECKUN CMBICT TIPOU3BOAHOM,
epBooOpasHas, onpeAeeHHbI HHTETpall; yMEHHE HaXOUTh
ACUMITOTHI rpaduka QYHKIMH; YMEHUE BBIYUCIATH TPOU3BOIHBIE
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CYMMBI, TIPOU3BEICHUS, YACTHOTO U KOMITO3UIIMU (YHKIIHH,
HAaXOUTh YpaBHEHHE KacaTeabHOU K rpaduky GyHKINU;
YMEHHE UCII0JIb30BaTh MPOU3BOIHYIO JIJISl UCCIIEOBAHUS
(byHKIUH, 7151 HAXOXKICHHSI HAWTY4IIEeTo PEIIeHUs B
[IPUKJIAHBIX, B TOM YHCIIE COLMAIIBHO-I)KOHOMUYECKUX U
(bu3MUeCKUX 3a7a4ax, 1 OMpeIeNIeHNs] CKOPOCTH U YCKOPEHUS;
HAXOUTh IJIOLIAIU U 00BEMBI (PUTYP C TOMOILBIO HHTETPaa;
[TPUBOIUTH PUMEPBI MATEMATUUECKOTO MOJEIUPOBAHMUS C
MOMOIIBI0 AU PEepeHIINATHHBIX YPABHCHHIA,

- YMETh OIEPUPOBATh MOHATUAMU: KOMIUIEKCHOE YHUCJIO,
COTIPSIKEHHbIE KOMIUIEKCHBIE YNCIa, MOYJIb U QpTyMEHT
KOMIUIEKCHOTO yHciia, hopMa 3alucu KOMIUIEKCHBIX YHCel
(reomeTpuueckasi, TPUTOHOMETpHUECKas U anredpanyeckas);
YMETh IPOU3BOJIUTH apu(PMETUIECKUE IEUCTBUS C
KOMIUIEKCHBIMU YHMCJIAMU; IPUBOAUTH IPUMEPHI UCIIOIb30BaHUS
KOMIUIEKCHBIX YHCET,

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMU: CPEIHEE
apupMeTHIECKOe, MEIUaHa, HanOOoJIbIlIee U HAaNMEHBIIIEe
BHAYEHUS, pa3Max, TUCIEPCUs, CTAaHIaPTHOE OTKJIOHEHHE IS
ONMCAaHUs YMCIIOBBIX JIAHHBIX; YMEHHE UCCIIE0BATh
CTATUCTUYECKUE JaHHBIEC, B TOM YHCIIE C IPUMEHEHUEM
rpadUyecKuX METOA0B U 3JIEKTPOHHBIX CPEJICTB; rpaduyecKu
icclieI0BaTh COBMECTHBIE HAOIIOIEHUS C TOMOILBIO AHarpaMm
[paccerBaHMs M IMHEWMHOMN perpeccuu;

- YMETh HAXOJIUTh BEPOSATHOCTH COOBITUH C HCIIOIB30BAHUEM
rpaduUecKux METOJI0B; IPUMEHSTH IS PEeLIeHHs 3a71a4 (OopMyIIb]
CJIOKEHMSI U YMHOXKEHHS BEpOSITHOCTEHN, OPMYJITy MOJITHOMN
BeposiTHOCTH, popmyry bepHyin, komOnHaTOpHBIE (DaKThI U
(hOpMyIIbI; OLIEHUBATh BEPOSATHOCTH PEAIbHBIX COOBITHIA; yMEHHE
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OIEPUPOBATH NOHATUSAMH: CIIy4aiiHasl BEJIMYHUHA, PaCIpeieICHUE
BEPOSTHOCTEM, MATEMAaTUYECKOE OKUJAHUE, TUCTIEPCHS U
CTaH/IapTHOE OTKJIOHEHHE CIy4YailHON BEIMUYMHBI, QYHKIUN
[pacpeeNIeHNs U TUIOTHOCTH PAaBHOMEPHOTO, MI0KA3aTEILHOIO U
HOPMaJIbHOIO PaclpeAeICEHUI; YMEHNE UCII0Ib30BaTh CBOWCTBA
M3Y4YEHHBIX PaCIpeNeICHUN Ul peLIeHUs 3a/1a4; 3HAKOMCTBO C
[OHATUSMH: 3aKOH OOJIBLITMX YUCEII, METO/IbI BHIOOPOUHBIX
MCCIIEA0BAaHUM; YMEHHUE IIPUBOIUTD IPUMEPBI IIPOSIBIICHUS 3aKOHA
OOJIBIINX YMCEI B IPUPOIHBIX M OOLIECTBEHHBIX SIBICHHSX;

- YMETb CBOOOTHO OTIEPUPOBATH TOHATHIMHU: TOUYKA, IIPSIMas,
[JI0OCKOCTB, IPOCTPAHCTBO, OTPE30K, JIyd, INIOCKUAN YTOJI,
NIBYTPaHHbIN YIOJl, TPEXTPAHHBIN YIoJl, IEPECEKatOInecs,
[apajuIeJIbHbIE U CKPEILMBAIOIINECS IPSMBbIE, TIAPAJLIEIBHOCTD U
[IEPIEHIUKYJISIPHOCTD MPSMBIX U IIJIOCKOCTEH, YIOJ MEKIY
[IPSAIMBIMU, YTOJI MEXKIY NPSAMOU U IIIOCKOCTBIO, YTOJI MEKILY
[JIOCKOCTSIMU; YMEHUE UCII0JIB30BATh IIPU PELICHUU 3a]1a4
3ydeHHbIE (PaKTHl M TEOPEMBI IIJITAHUMETPUH; YMEHHE OLICHUBATh
[pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE ONIEPUPOBATh
[TOHATUSMH: MHOTOTPAHHUK, CEUEHNE MHOTOTPAHHUKA,
[IpaBUJIbHBII MHOTOTPAaHHUK, IPU3Ma, Iupamuaa, purypa u
[IOBEPXHOCTb BPALIEHUS, LIMIIMHJIP, KOHYC, 1ap, cdhepa, pa3BepTKa)
[TOBEPXHOCTHU, CEUEHUS KOHYCa U LIWJINHAPA, [apajlIelbHbIE OCH
I OCHOBAHMIO, CEUEHHE 1Iapa, INIOCKOCTh, Kacatolasicst chepsl,
LIUJIUHPA, KOHYCa; YMEHUE CTPOUTH CEYEHUE MHOTOI'PAHHMUKA,
1300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH BpAILICHHS,
X CEUYEHMsI, B TOM YHUCJIE C IIOMOLIBIO AIEKTPOHHBIX CPEJICTB;
yMEHHE PUMEHSTH CBOWCTBA TEOMETPUUYECKUX PUTYD,
CaMOCTOSITENIbHO (POPMYJTUPOBATH ONPEAETIECHUS U3yUaeMbIX
(buryp, BbIABUraTh TUIOTE3bI O CBOMCTBAX U MPU3HAKAX
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reoMeTpruuecKux (uryp, 000CHOBBIBATH UM OTIPOBEPTATH HX;
yMEHHE MPOBOIUTH KiaccuuKaiuio GUryp mo pa3audHbIM
[IpU3HAKaM, BBITIOIHITh HEOOXOIMMbIE TOTIOTHUTEIbHBIE
[IOCTPOCHHUS;

-yMETb CBOOO/IHO ONEPUPOBATH NOHATUAMM: IUIOIIAL (PUTYPHI,
00beM (PUTYpBI, BEJIMYUHA yTJIa, PACCTOSHUE OT TOYKHU J10
[JIOCKOCTH, PACCTOSIHUE MEXIY IPSMBIMHU, PACCTOSTHHE MEXTY
[IOCKOCTSIMU, TUIOIIAb chepbl, MIIO0IIaIb TOBEPXHOCTH
MTUpaMU/Ibl, TPU3MBI, KOHYCa, IWIMHIPA, 00beM Ky0a,
[PsIMOYTOJIBHOTO NTapajuieienuneia, TUpaMubl, IPU3MBbl,
LMIMH]Ipa, KOHYCa, [1apa; YMEHUE HaXOAUTh OTHOLICHHE
00BEMOB TTOAOOHBIX (HUTYD;

- yMETb CBOOOHO ONEPUPOBATH MOHATUAMU: ABUKEHHE,
apasiesIbHbIA IEepeHOC, CHMMETPUS Ha INIOCKOCTH U B
[IPOCTPaHCTBE, IOBOPOT, MpeoOpa3oBaHue 10100us, 10100HbIE
(burypsl; yMeHHE pacrio3HaBaTh paBHbIE U 110100HBIE (GUTYPHI, B
TOM UYHCJIE B IPUPOJE, UCKYCCTBE, APXUTEKTYPE; YMEHUE
1ICII0JIb30BaTh T€OMETPUYECKUE OTHOILIEHUS, HAXO/IUTh
reoMeTpUUYeCcKre BEJIMUUHBI (JUIMHA, YToJl, oAb, 00beM) Npu
[pELLICHNH 3a]a4d U3 IPYIUX Y4eOHBIX IPEIMETOB U U3 PEATIbHON
DKU3HU;

- yMETb CBOOOTHO ONEPUPOBATH MOHATHIMHU: IPSIMOYTOJIbHAs
cucTeMa KOOPJHMHAT, BEKTOP, KOOPIMHATHI TOUKU, KOOPIUHATHI
BEKTOpA, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOPA HA YHCJIO,
[pa3ioKeHUe BEKTOpa Mo 0a3ucy, CKaJsipHOE IPOU3BEICHUE,
BEKTOPHOE IIPOU3BE/ICHUE, YTOJI MEXKAY BEKTOPAMU; YMEHHE
MICTIOJTB30BaTh BEKTOPHBIN M KOOPIWHATHBIA METO IS PELICHUS
reoMEeTPUUYECKUX 3a/1a4 U 33/1a4 APYTuX y4eOHBIX IPEIMETOB;
OTNIEPUPOBATH MOHATUSMH: MaTpulla 2x2 1 3x3, onpeneanuTeb
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MaTpULbl, FEOMETPHUUECKUI CMBICIT OIIPEIEIUTEIS;

- YMETh MOJIEIMPOBATh PEAIbHbIE CUTYAllUN Ha SI3BIKE
MaTEMAaTHKH; COCTABJIATh BBIPAKECHHUSI, yPABHEHHU S, HEPABEHCTBA U
X CHCTEMBI 110 YCJIOBHIO 3a/1a4H, HCCIIEN0BATh IIOCTPOCHHBIE
MOJIEJIN C UCHIOIB30BAHUEM alllapara ajareopsl,
MHTEPIIPETUPOBATH ITOIYYEHHBIN PE3yJIbTaT; CTPOUTH
MaTeMaTUYECKUE MOJEIU C IIOMOLIBIO T€OMETPUUECKUX ITOHATHH
11 BEJIMYUH, PELIaTh CBA3aHHBIC C HUMU IIPAKTUYECKUE 3a1a4H;
COCTABJISITh BEPOSATHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH
[TOJTYYEHHBIN pe3yJIbTaT; PeIIaTh NPUKIIAHbIEC 3a0a4H
CpPEICTBAaMHU MaTEMAaTUYECKOTO aHAIN3a, B TOM YHCJIE COLUAIBHO-
HPKOHOMHUYECKOT0 U (PU3NYECKOT0 XapaKkTepa;

- YMEHUE BBIOMpATh MOAXOAIIMI METOJ I7Isl pEIIeHUs 3a/1a4H;
[MOHMMAaHHUE 3HAYMMOCTH MAaTEMATUKU B U3yUYEHUU IIPUPOJHBIX U
00I1IECTBEHHBIX IPOLIECCOB U SIBJICHUHN; YMEHHE Paclo3HaBaTh
[IPOSIBJICHUE 3aKOHOB MATEMATUKU B HCKYCCTBE, YMEHHE
[IPUBOAUTH IIPUMEPHI MATEMAaTUYECKUX OTKPBITUNA POCCUMCKON U
MHUPOBOI MaTEMaTU4YECKON HAYKH

OK 02. Ucnonp30BaTh
COBPEMEHHBIC CPEJICTBA
[MO¥CKa, aHAJIN3a U
MHTEpIpeTauy HHPOPMAITIH
1 nH()OpPMAITMOHHBIC
TEXHOJIOTHH JUIS1 BBIIIOJTHEHUS
3aay mpodeccruoHanbHON
eI TETLHOCTH;

B 0051aCTH LIEHHOCTH Hay4YHOTO MO3HAHUSA:

-C(pOPMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY

Pa3BUTHSI HAayKd U  OOILECTBEHHOM MNpaKTHKH,
OCHOBAHHOTO Ha Juasnore KYJIBTYP,

CIIOCOOCTBYIOIIETO OCO3HAaHMIO CBOEr0 MecTa B
[TOJINKYJIETYPHOM MUPE;

VIFOABbMH Y IIO3HAHUA MHPA,

- YMETb OIEpUpPOBaTh MOHATUSMU: palUOHAJIbHAS (DYHKIHUA,
okasarenbHasi pyHKIUA, cTeneHHas GyHKIus, Jorapudmuyueckas

ypOBHIO(QYHKIIUS, TPUTOHOMETpUYEeCKUe (YHKIMH, 0OpaTHbIe (DYHKUIUU;

YMEHUE CTPOMTH IpaUKH HM3YHYEHHBIX (YHKIMH, MCIOJIb30BATH
rpaduKd TpU H3YYEHUM TPOLIECCOB M 3aBHCUMOCTEH, IpH|
[pellIeHnn 3a/a4 U3 JAPYTHX Y4YeOHBIX MPEIMETOB M 3a7ad U3
[peabHON JKM3HU; BBIpXKaTh (POpPMyJIaMH 3aBHCHMOCTH MEXKY|

- COBEPILECHCTBOBAHHUE SI3BIKOBOM M YHUTATEJIbCKOMBEIMYNHAMY;
KyJbTypbl KaK CpEICTBa B3aMMOJCHCTBHS MEXIYl YMETh ONEPHPOBATH IMOHATUSAMH: TOXKIAECTBO, TOXKIECTBEHHOE

npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHUH]
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- OCO3HaHHMC ICHHOCTU Haquoﬁ JACATCIIBHOCTH,

FOTOBHOCTH OCYIIECTBIISITh MIPOCKTHYIO u
MICCIIEOBATENIbCKYIO JEATEIFHOCTh MHANBUIYATBHO,
1 B TpymIie.

OBnaneHue YHUBEPCATbHBIMU
[M03HABATEILHBIMU JIEHCTBUSMU:

B) paboTa ¢ uHpOpMaLueil:

y4eOHBIMU

- BJIAACTbL HABBIKAMHW IOJIYUCHUA I/IH(I)OpMaL[I/II/I 3|

MCTOYHUKOB  Pa3HBIX THIIOB, CaMOCTOSITEIHLHO
OCYIIECTBIISITh TOWCK, aHAIN3, CHCTEMATU3AIUIO U
MHTEpIpETAlMI0 MH(OPMALUK Pa3IUYHbIX BUIOB M|
(hopM mpeIcTaBICHNUS,

- cO3/aBaTh TEKCThl B PAa3IUYHBIX (opmarax ¢
yU4EeTOM Ha3HaueHWs HHGOpMAIMM U  IEJICBOMH
QyIMTOPUH, BBHIOMpas  ONTUMAIBHYIO  QopMy
MIPCACTABJICHUSA U BU3yaJIM3alluN,

OLCHMBATDH AOCTOBCPHOCTD,

€C

JIETUTUMHOCTh
H(popMaLuy,
MOpaIbHO-ITHUECKUM HOpMaM;

COOTBCTCTBUEC IIPABOBBIM U]

- UCIOJb30BaTh CpeACTBa HHPOPMAIMOHHBIX U

[KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH B pPE€IICHUN
[KOTHHUTHBHBIX, KOMMYHHKATHBHBIX H
OpraHU3allMOHHBIX 3aaad C CO6J'H'0I[CHI/ICM

Tpe6OBaHI/II>'I OPTrOHOMHKH, TCXHUKHU 6630HaCHOCTI/I,

TUTUEHBI, PEeCcypcocOepekeHHs, TPaBOBBIX M|
PTUYECKMX  HOpPM, HOPM  HMH(QOPMAIMOHHOIM
0€301aCHOCTH;

BJIaZICT HABBIKAMH PpacCllO3HABaHWUA MW 3alllUThH]

nHpopManuu, WHPOPMAIMOHHON  OE30IMacHOCTH|

1 HEpaBEHCTB, PABHOCUJIBHOCTh YPAaBHEHUM, HEPABEHCTB U CUCTEM,
palioHa bHbIEC, UpPpPALMOHAJIbHBIC, [TOKA3aTelbHbIE, CTEIEHHBIE,
morapudmuueckue, TPUTOHOMETPHUUYECKHE YpaBHEHU,
HEPAaBEHCTBA U CUCTEMBI; YMETh pellaTh YPABHEHUs, HEPABEHCTBA
1 CUCTEMBI C IIOMOIIBIO Pa3IUYHBIX IPUEMOB; peIaTh ypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IIApaMETPOM; IPUMEHATh YPABHEHHS,
HEPABEHCTBA, UX CUCTEMBI JUISl PELIECHUS MAaTEMaTHYECKUX 3a]ay

1 337124 U3 Pa3IMYHbIX 00JIaCTe HAYKH U PeabHOM KU3HH,

yMETh CBOOOJHO ONEPUPOBATH TOHATHSIMHU: JIBHKCHHE,

MapayielbHBId  TIEPEHOC, CHMMETPUsS Ha IUIOCKOCTH W B
[IPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHUE MO100MS, MOJOOHBIE
(uUrypbl; yMeTh paclio3HaBaTh paBHbIE W MOJ00HBIE (DUTYpPHI, B
TOM 4YHCIE B TPUPOJIE, apXHUTEKType; yMETh
reOMETPUYCCKUE HAXOJIUTH,

TCOMECTPHUICCKUC BCIINYHUHLBL (,Z[J'II/IHEl, yroJi, miomanb, O6’beM) pHy

UCKYCCTBE,
MICIIOJIB30BATh OTHOLLEHHUS,
pEILICHUH 3334 U3 JPYTHX y4eOHBIX NMPEIMETOB M U3 pealbHOH
PKU3HU
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VMTMYHOCTH

OK 03. NnaHunpoBaTb 1
peann3oBbIiBaTb COGCTBEHHOE
npodeccnoHanbHoe n
MMYHOCTHOE pa3BUTUE,
npeanpMHUMaTESIbCKYHO
neaTesIbHoOCTb B
npodeccnoHanbHom chepe,
MCNONb30BaHMSA 3HAHUSA NO
NpaBoBOM U GMHAHCOBOW
rPaMOTHOCTU B PasINYHbIX
PKM3HEHHbIX CUTyaLMAX;

B oGnactu AYXOBHO-HPABCTBCHHOT'O BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHWUS,
HTUYECKOTO MOBEICHUS;

- CHOCO6HOCTB OLCHUBATh CUTyallUlO U IIPUHUMATD,
OCO3HAHHBIE PELIECHUS, OPUEHTUPYACH Ha MOPAIbLHO-
HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

- OCO3HaHWE JIMYHOTO BKJIAJa B TIOCTPOCHHUE
yCTOMYMBOTO OyayIIero;

- OTBETCTBECHHOE OTHOILICHHE K CBOUM POJUTEISIM U
(MM) IPYTMM YJICHAM CEMbBH, CO3JaHUIO0 CEMbU HA
OCHOBE  OCO3HAHHOTO [IEHHOCTEH

CEMEMHOM J>XHU3HH B COOTBETCTBUU C TpaauusAMuy

MMPUHATHA

HaponoB Poccuu;

OBnajeHue  YHHUBEPCAIBHBIMUA  PETYJISITUBHBIMHY]
TeVCTBUSIMMU:

Q) CaMOOPTaHMU3AITHUS:

- CaMOCTOATEIBHO OCYLIECTBIIATH MMO3HABATEIbHYIO
NIeSITEeNIbHOCTD, BBISBIATH MPOOJIEMBbI, CTAaBUTH M|
3a/1auun

(bopMyIHUpOBaThH COOCTBEHHBIE

O6pa3OBaTCHLHOI>'I ACATCIIBHOCTH MW KHM3HCHHBIX

B

CUTyalluidX;
- CaMOCTOATCIBHO COCTABJIATH IJIaH PCHICHUS

poOJIeMbl C YYETOM HMEIOLIUXCS PECypCOoB,

- YMCTb OIICPHUPOBATDH IIOHATUAMMU: paulrOHAJIbHBIC,
M ppalrOHaJIbHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
J'IOFapI/I(l)MI/I‘{eCKI/Ie, TPUTOHOMCTPUYICCKUC YpaBHCHHUA i

HEpaBEHCTBA, UX CUCTEMBI;
CEUCHUE

YMETb OIIEPUPOBATh IMOHATUSAMU: MHOIOTPaHHUK,
MHOTOTpaHHHMKa, KyO, Mapajuleenunesn,
(urypa u moBepxXHOCTb BpaLIEHUs, IIWINHAP, KOHYC, 11ap, cdepa,
cedueHus (GUrypbl BpallleHUs, IJIOCKOCTh, Kacaromascs chepbl,

npusma, ImnupaMuia,

[WINHIPA, KOHYCA, TUIOMIAh TOBEPXHOCTH MUPAMUJIBI, PU3MBI,
miomaas  cepsl, KyOa,
MTUPaMUJIbI,

KOHYCa, o0beM
[PSIMOYTOJIBHOTO

[MUJINHApPA, KOHYCa, [1apa; YMCHUC I/I306pa)KaTB MHOT'OTPpaHHUKH W

LUTUHADPA,
napajuiejenunesa, IIPU3MBI,
[IOBEPXHOCTU BpAIICHUS, UX CEUYECHHUs OT PYKU, C IOMOILUBIO
YEPTEKHBIX HMHCTPYMEHTOB M DJIEKTPOHHBIX CPEJACTB;
[pacIiO3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMETh PACIIO3HABATH

YMETh

IIPpaBUJIbHBIC MHOTOI'PAaHHUKU;

YMETh ONEpPUPOBATH TOHATUSAMU: TNPAMOYTOJIbHAS CHCTEMA
KOOpJIMHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
VIOl MEXIy BEKTOpaMH, CyMMa
HaxOJuTh C

CKAJIIPHOE IPOU3BEICHUE,
BEKTOPOB, IIPOM3BEICHHUE BEKTOpa Ha YHUCIIO;
[OMOILII0 M3YYEHHBIX (DOPMYJ KOOPAMHATHI CEPEIUHBI OTpE3Ka,
[pacCTOsTHUE MEXAY ABYMS TOUKaMU

COOCTBEHHBIX BO3MOKHOCTEN U MPEIIOYTEHHUI;
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- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;
CIIOCOOCTBOBAaTh (POPMHUPOBAHUIO U  IPOSBICHUIO
[TMPOKOM SpyNMLIMU B pa3HbIX O0JIACTAX 3HAHUIA,
[TOCTOSTHHO TIOBBIIIATH CBOW 0OO0pa30oBaTEIBHBIA |
KYyJbTYpPHBIN YPOBEHb;

0) CAMOKOHTPOIIB:

MICTIOBb30BAaTh TNPUEMBbl peduIeKCUn ISl  OLICHKH
CUTYyallld, BHIOOPA BEPHOTO PEILICHHUS;

- yYMETb OLEHUBaTh pPHUCKU U CBOEBPEMEHHO
[IPUHUMATD PELIECHUS 10 UX CHUKEHUIO;

B) SMOITMOHAJIBHBIA HWHTEJUICKT, MPeAroararonum
c(hOpMHUPOBAHHOCTb:

BHYTPEHHEH MOTUBALIUU, BKIIOYAIOLIEH CTPEMIICHUE
K JOCTM)KEHHIO WEIM U yCHeXy, ONTHUMH3M,
MHULMATUBHOCTb, YMEHUE NIEHCTBOBATh, UCXOMAS U3
CBOMX BO3MO>XHOCTEH;

- SMIIATHM, BKJIIOYAIOLIEH CIIOCOOHOCTh NMOHMMATH
SMOLIMOHAIIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €T0
[IpY OCYIIECTBIEHUN KOMMYHMKAIMH, CIIOCOOHOCTD
K COYYBCTBUIO U CONIEPEKNBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIHUX CIIOCOOHOCTH
BbHICTpAaUBaTh OTHOILIECHUS C JPYTUMHU JIHOJbMHU,
3a00TUTBCS, TMPOSBIATH MHTEPEC U pa3peliarh
KOH(JINKTHI

OK 04 3¢ dpeKkTnBHO
B3aMMOJEMNCTBOBATL U
paboTaTb B KOJIJIEKTUBE U
KOMaHJe;

TOTOBHOCTH K CaMOpa3BI/ITI/IIO, CaMOCTOSATCIBHOCTHU Y|
CaMOOTIPEJICIICHHIO;

-OBJIaJICHE HaBbIKAMH y4eOHO-HCCIIeIOBATEHCKOMH,
[MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;

- YMETb OIIEpUPOBATh MOHATUSAMHU: CIIy4ailHBIA OIBIT U CIIy4alHOE]
COOBITHE, BEPOSTHOCTh CIy4YallHOTO COOBITHS; YMETh BBIYMCISATH
BEPOSTHOCTH C  HCIOJb30BAaHMEM TIpaUUecKux  METOJOB;
[IPUMEHATh (POPMYJIBI CIIOKEHHS U YMHOXKEHHUSI BEPOSITHOCTEH,
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OBJIaIICHI/IC YHUBCPCAJIbHBIMU KOMMYHHKATHBHBIMU

IEHCTBUSAMMU:
0) COBMECTHAsI IeITEITbHOCTb:
- TIOHMMaTh M HCMOJb30BaTh MPEUMYIIECTBA

KOMAaH/THOW ¥ MHANBUIYaJIbHOW PabOTHI;
NPUHUMATh [€Td COBMECTHOW JEATENbHOCTH,
OpraHU30BbIBATH U KOOPAUHUPOBATH JEHCTBUS 110 €€

ITOCTHKEHUIO: COCTAaBJISITh IUIaH  JIEHCTBHIA,
[pacrpeiesiATh PO C YYE€TOM MHEHUW YYaCTHUKOB
00CYKIaTh Pe3yIbTaThl COBMECTHOM PabOTHI;

- KOOPJMHUPOBATH U BBHITIOJIHATH pa0OTy B YCIOBUSX|
[pEaIbHOTO, BHUPTYAJIBHOTO W KOMOMHHMPOBAHHOTO
B3aMMO/ICHCTBHS,
OCYILIECTBIISATh

IMIOBCACHHUC B PA3JIMYHBIX CUTYyAlUAX, TPOABIIATH

MMO3UTUBHOE  CTPATErHYECKOE
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

OBjazeHne  yHUBEPCAIBHBIMU  PEryJISTUBHBIMU
NICHCTBUSAMM:

) IpUHITHE ce0sl U JPYTUX JIIOJIEH:

- IIPUHUMAaTh MOTHBBI U apryMEHTBI APYTUX JIIOACH
[IPY aHAJIM3€ PE3yJIbTATOB JCATEIBHOCTH;

- IPU3HABATh CBOE IIPABO U MIPABO IPYIrUX JIOACH HA)
OIIIOKH,

- pa3BUBaTh CIIOCOOHOCTh MOHMUMATh MUP € MO3HIINY]

IpYroro 4yenoBeKa

KoMOWHATOpHBIE (akThl W (OpMYyNBl TpPU pPEUICHUW 337]a4;
OLICHHMBATh BEPOSITHOCTU pEAIbHBIX COOBITUH; 3HAKOMCTBO CO
CIIydallHbIMU  BEIWYMHAMH; yMEHHUE

MIPUBOAUTH  IPHUMEDB]

[TPOSIBIICHUS OOJIBITTNX
OOIIIECTBECHHBIX SIBIICHUSX;
- YMeTh CBOOOJHO OMEpPUPOBATH MOHITHSIMH: CTEIEHb C LEbIM

KOpPEHb  HaTypaJbHOU CTENEHb C

3aKOHa quceil B  IPHUPOAHBIX U

I[IOKa3aTCICM, CTCIICHU,

pallMOHAJIbHBIM  IIOKa3aTeleM, CTENEeHb C JEHCTBUTEIbHBIM
(BEIIeCTBEHHBIM ) TIOKa3aTeJIeM, JIOTapu(M ducia, CHHYC, KOCHHYC
1 TAHT€HC MPOU3BOJIBHOTO YHCIIA;

- yMeTh CBOOOJHO OINEpPHPOBaTh MOHATUSAMU: TpaduK QYHKIHH,

oOpaTHast PyHKIUS, KOMITO3HUIMS (DYHKIMH, JIUHEHHAs (yHKIIHS,

KBajpaTHuHas (yHKIUS, CTeneHHas (QYHKOUS C  LEJIbIM
[oKaszaTeieM, TPUTOHOMETpuuYeckue  (QyHKIUU, OOpaTHBIC
TPUTOHOMETPUUECKHUE byHKIIUY, MoKasareabHas u

nmorapupmuueckasi GyHKINUU; YMETh CTPOUTH rpaduku GyHKIHHA,
BBITTOJIHATH Pe0OpazoBaHus rpauKkoB QyHKIUH;

- YyMETh HCIOJBb30BaTh Trpadukd GYHKIMHA Ui W3ydeHUs]
[POIIECCOB ¥ 3aBHUCHMOCTEH TpU pENICHWH 3a1ad W3 JIPYTHX|
y4eOHBIX MPEIMETOB W W3 pEaJbHOM IKHU3HU;
(bopMyamMH 3aBUCUMOCTH MEXIY BEITHYNHAMU;
CBOOO/IHO ONEpPUPOBATH MOHATHAMH: YETHOCTh (PyHKIHMH,
MEpUOJMYHOCTh  (YHKIMH,  OrPAaHMYEHHOCTh  (YHKIIMH,

MOHOTOHHOCTHh (YHKIIMH, SKCTpEeMyM (YHKIUH, HauOojbliee U

BBIPAXKaTh,

HAaUMEHBIIEe 3HAYeHUS (YHKIUU Ha TPOMEKYTKE; YMETh
[TPOBONTH UCCIICIOBAHUE (PYHKIIHH;

- YMETh HCIIOJNIB30BaTh CBOMCTBA U rpaduku (QyHKIUN s
[pEIICHHs] YpaBHEHWM, HEPABEHCTB M 3a7ady C MapaMeTpaMu;

300pakaTh Ha KOOPJIWHATHOM TUIOCKOCTH MHOXKECTBA pEIICHUH]
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YPABHEHUI, HEPABEHCTB U UX CUCTEM

OK 05. OcyliecTtBasaTb YCTHYHO
N MUCbMEHHYO
KOMMYHMKaLMIO Ha
rocyapCTBEHHOM $3blKe
Poccuiickon ®epepaumm ¢
\Y4eTOM 0cobeHHOCTEN
COLLMANILHOTO U KYNbTYPHOrO
KOHTEKCTa

B 001acTH 3CTETHYECKOrO BOCIIUTAHUS:

9CTECTUYCCKOC OTHOIICHHUE K MHUPY, BKIKOYasd

DCTCTUKY 6I>ITa, Hay4YHOro 158 TCXHUYCCKOTI'O|
TBOpPYECTBA, CIIOpPTa, Tpylda W OOIIECTBEHHBIX
OTHOIIICHUIA;

- CIOCOOHOCTh BOCHPHUHUMATh DPA3JIMYHbIE BUJIbI
MICKYyCCTBA, TPAAULIMKA U TBOPUYECTBO CBOETO U IPYTHUX
HapoJOB, OLIYLIaTh SMOLMOHAILHOE BO3JECUCTBUE
ICKYCCTBa;

- yOeXKIEHHOCTh B 3HAYUMOCTH Uil JIMYHOCTH U
00IIIeCTBA OTEUYECTBEHHOTO I MUPOBOT'O MCKYCCTBA,
PTHUYECKUX KYJBTYPHBIX TPAAULUNA M HAPOJHOTO

TBOPYECTBA,;
- TOTOBHOCTh K CaMOBBIP2XCHHIO B Pa3HBIX BHJAX
MCKYCCTBA, CTPEMJICHHE MPOSBIATH

TBOPYECKOM JIMUHOCTH;

OBnajieHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMY
ITeHCTBUSIMU

a) oO1IeHue:

- OCYIIECTBIIATH KOMMYHHUKAIIMM BO BceX cdepax|
PKU3HU,

- pacro3HaBaTh HeBepOaJIbHBIC CPEACTBA OOIICHHUS,
[MOHUMATh COILIMAJIbHBIX
[pacro3HaBaTh MPEANOCHUIKU KOH(ITUKTHBIX
CUTYalluil U cMATYaTh KOH(DIUKTHI,

3HAa4YCHUC 3HaKOB,

KavueCTBAPACCTOAHUEC MCKAY IMMPAMBIMHA, PACCTOSHUC MCKAY IJIIOCKOCTAMU,

- YMEThb OIIEpPUPOBATH TMOHATHUAMHU: CpEIHEe apUPMETHUYECKOE,

MearaHa, HawOoNbIliee W HAaWMEHBIEe 3HAYCHUS, pa3Max,
cTiepeusi, CTaHAapTHOE OTKIIOHEHHE YUCIIOBOTO HA0Opa; YMEHNUE
13BJIEKATh, UHTEPIPETUPOBATH HH(OPMALINIO, TPEACTABICHHYIO B
TabiauIax, Ha JauarpamMmax, rpadukax, OTpa)karollyl0 CBOMCTBA
[pEATTbHBIX MPOLIECCOB U SIBICHHIA; MPEICTABIATH HHPOPMAIIUIO C
[MOMOIIIBI0 TAOJIUI] W JUAarpaMM; HCCIIEOBATh CTAaTHCTUYCCKUC
TaHHBIC, B TOM YHUCJIE C IPUMEHEHHEM TpaUuecKux METOJ0B U
PIIEKTPOHHBIX CPE/ICTB;

- YMCTL OIICpHUPOBATH MNOHATHUAMH: TOYKA, IpsAMasda, IIOCKOCTD,
[IPOCTPAHCTBO, JABYTPAHHBIM YIoJ, CKPELIMBAIOIIKECS IPSMBIE,
[TapaJuIEIbHOCTh U MEPIEHINKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH,
YTOJI MEXTY MPSIMBIMHE, YTOJI MEXIY MPSIMOH ¥ IJIOCKOCTBIO, YTOJ]

MCIKAY IIIOCKOCTAMHU, PACCTOAHHUC OT TOYKH MO0 IINIOCKOCTH,

- YMETb UCIOJIb30BaTh MPHU PEIICHUH 3a/1a4 U3y4YeHHbIEe (aKThl Y|
TeopeMbl IIAHUMETPUU; YMEHHUE OLCHMBATh Pa3Mepbl OOBEKTOB
OKPY’KaIoILEero Mupa

- Pa3sBCpHYTO U JIOTHYHO MH3JIaraTb CBOIO TOUYKY]
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3PCHUSA C UCIIOJIB30BAHUECM A3BIKOBBIX CPCACTB

OK 06. MposBnatb
rpakAaHCKO-NaTpMOTUYECKYHO
No3unLuIo, AEMOHCTPUPOBATL
OCO3HAHHOE NoBeAeHME Ha
OCHOBE TPAAMLMOHHbIX
POCCUNCKUX IyXOBHO-
HPaBCTBEHHbIN LEHHOCTEMN, B
TOM YMCNE C y4eTOM
rapmMoHusaumm
MeXXHaLMOHaNbHbIX U
MeXPEeNUrnMo3HbIX
OTHOLUEHUMN, MPUMEHSTb
CTaHAAPTbI
QHTMKOPPYNUMOHHOIO
noBefeHUs;

OCO3HaHHC O6y‘laIOH_II/IMI/ICH
Fpa)KZ[aHCKOﬁ UACHTUYHOCTH,

- HCJICHAIIPABJIICHHOC Pa3BUTHUC BHyTpeHHCﬁ IIO3HUIINH

POCCHICKOM]

VIMYHOCTHU Ha  OCHOBC AYXOBHO-HPAaBCTBCHHBLIX

[ICHHOCTENM HapoaoB Poccuiickoin

MCTOPUYECKHUX

®denepanuu,
u HAIIMOHATBHO-KYJIbTYPHBIX
TpaInLIni, 3HAYUMBIX
[ICHHOCTHO-CMBICIIOBBIX

QHTHUKOPPYIIIUOHHOTO

bOpMHUpPOBaHHE CHUCTEMBI

YCTaHOBOK,
MUPOBO33PCHUS,
[PaBOCO3HAHMUS, IKOJIOTUYECKOM

CITOCOOHOCTH CTaBUTH OeJim U CTPOUTH KU3HCHHDBIC

KYJIBTYPHI,

[TaHBI;
B yacTu rpa’kJ1aHCKOr0 BOCTIUTAHMUS:
- OCO3HAaHME CBOMX KOHCTUTYIIMOHHBIX TIPaB ¥
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TTPABOTIOPSIKA;

- [pPUHATHE  TPAJULIUOHHBIX  HAI[MOHAJIbHBIX,
00111eueTI0BEYECKUX T'YMaHUCTHYECKHUX u
IEeMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTb IPpOTUBOCTOATH

HNACOJIOINH

BKCTpEMHU3Ma, HaI[MOHAIIN3Ma, KceHogoouwu,
TICKPUMHHAIIUMA TI0 COIMAIBHBIM, DPEITUTHO3HBIM,
[PACOBBIM, HAIIMOHAIBHBIM TIPU3HAKAM;

- TOTOBHOCTH BECTH COBMECTHYIO JCSTEIHHOCTH B
MHTEpecax TPa)JTaHCKOTO 00IIeCcTBa, y9acTBOBATh B
caMOyTIpaBJICHUN

B 0011e00pa3oBaTeIbHON

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSMOYTOJIbHAS CUCTEMA
KOOPIHMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE IIPOU3BEACHUE, YTOJl MEXAY BEKTOPaMHU, CyMMa
BEKTOPOB, IIPOU3BECHUE BEKTOPA HA YKCIIO; HAXOIUTH C
[TOMOIIBIO U3yUEHHBIX (HOPMYJIT KOOPMHATHI CEPEIMHBI OTPE3Ka,
[pacCTOsTHUE MEXAY ABYMS TOUKaMU;

-yMeTh BBIOMpATh MOAXOAALINI U3yUYEHHBIH METO AJIsl PEIIEHUS
3a]ja4u, paclo3HaBaTh MaTeMaTH4eckue (GakThl U
MaTeMaTH4eCKHe MOJEIH B IPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B NCKYCCTBE; YMEHNE IPUBOJUTH IPUMEPHI
MaTeMaTU4ECKUX OTKPBITUM POCCUNCKON U MUPOBOU
MaTeMaTUYECKON HAyKH.

- YMETh OIIEpUPOBATh MOHATUSAMHU: CIIy4aiHBIA OIBIT U CIIy4alHOE]
COOBITHE, BEPOSTHOCTh CIy4YalHOTO COOBITHS; YMETh BBIYMCIIATH
BEPOSTHOCTh C  MCIOJb30BAaHUEM TIpaUUEcCKUX  METOJOB;
[IPUMEHATh (POPMYJIBI CIIOKEHHS U YMHOXKEHHUS BEPOSTHOCTEH,
KOMOMHATOpHblE (akTbl U (OpMyJBl HpU pPELIEHUU 3374ay;
OLIEHUBATh BEPOSITHOCTU PEAJbHBIX COOBITUH; 3HAKOMCTBO CO
CIly4yallHbIMU  BEJIMYMHAMHU; YMEHUE IPUBOAUTHL IIPUMEpH]

[IPOSIBJICHUA  3aKOHa OOJIBIIINX YHCE B NpUPOAHBIX U

O6U.[CCTBCHHBIX SABJICHUAX
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OpraHU3alMH U IETCKO-FOHOIIECKUX OpraHn3alusix;
- yYMEHHE B3aUMOJIECUCTBOBaTh C COLMAIbHBIMY
MHCTUTYTaMHU B COOTBETCTBHH C WX (YHKIHMSIMH U
Ha3HA4YCHHEM;

- TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM]
1EeATENIbHOCTH;

[IaTPUOTUYECKOI0 BOCIIUTAHUS:

- chopMHpPOBAaHHOCTH POCCHUICKON TpaKTaHCKON
MICHTUYHOCTH, IAaTPUOTU3MA, YBAXKECHUS K CBOEMY)
HapO/y, YyBCTBa OTBETCTBEHHOCTHU Tiepes Poaunou,
FOpJIOCTH 32 CBOM Kpai, cBOIO0 PoauHy, CBOM S3BIK |
KYJIbTYpY, MPOIIOE u HaCTOsLIEE
MHOT'OHAIIMOHAJIBHOTO Hapoja Poccuu;

- LEHHOCTHOE€ OTHOUIEHUWE K TIOCYJapCTBEHHBIM|
CUMBOJIAM,  HUCTOPUYECKOMY U  IIPUPOJHOMY)
HAcJIEIUIO, NaMITHUKaM, TpaauUusM HapOJOB
Poccun, noctmxkenusm Poccnn B Hayke, UCKYCCTBE,
CIIOpPTE, TEXHOJIOTUAX U TPYAE;

- ujeiHast yOex1€HHOCTb, TOTOBHOCTD K CITY>KEHHUIO
 3amure OTedyecTBa, OTBETCTBEHHOCTh 3a €T0)
Cyns0y;

OCBOGHHBIE  OOYYaIOIUMUCS  MEXKIPEIMETHBIC
MOHSTHSI ¥ YHUBEpPCAIbHBIE YyueOHbIE JeHCTBUS
(peryJisiTUBHBIE, [I03HAaBaTEIIbHBIE,
KOMMYHHKaTHUBHBIE);

- CIIOCOOHOCTBH MX UCIIOJIH30BAHNUS B TIO3HABATEILHON|

1 COIMAJIbHOM  TPAKTUKE, TOTOBHOCTh K
CaMOCTOSITEIbHOMY TJITAHUPOBAHUIO u
OCYIIECTBIICHUIO yueOHOU NeSITeNIbHOCTH,
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OpraHu3anuy  y4eOHOTO  COTPpYAHMYECTBA  C
[eJarOrnYeCKUMH pabOTHUKAMU M CBEPCTHUKAMH, K
Y4aCTHIO B MOCTPOEHUHU VHIUBUyaIbHOMH|
00pa3oBaTebHON TPACKTOPUH;

- OBJIaJICHHE HABBIKAMH YUEOHO-
CCIIEI0BATENBCKON, IPOEKTHON U COLMAJIbHOU

JICATCIIBHOCTH

OK 07. CopencrBoBaTtb
COXPaHEHWIO OKPYXKatoLlei
cpeabl, pecypcocbepexeHuto,
NPUMeEHATL 3HaHUS 06
M3MEHEHUSIX KMMarTa,
NPUHLUMMAbI 6EPEXINBOrO
Npon3BoACTBa, 3POEKTUBHO
\encTBOBaTh B Ype3BblvalHbIX
CUTyaLUsX

- HC IPHUHUMATH I[GﬁCTBPISI, MMPpUHOCAIINE BpC
OKpYKarollei cpeae;

yMETh

MIPOTHO3UPOBATh  HEOIArONMPHUSTHBIC
DKOJIOTMYECKHUE TIOCIEICTBUSA
NEeCTBUM, TPEOTBpALIATh UX;

- PAaCIUPUTL OIIBIT ACATCIIbHOCTHU 9KOJIOTUUYECKOM|

MpePUHUMAEMbIX

HaIpPaBJICHHOCTH;
- pa3pabaThIBaTh IUIaH pEeIICHUs IPOOIEMBI C yUeTOM|

aHaIM3a HAMEIOLIUXCS MaTepUaTbHBIX U
HEeMaTepHUaIbHBIX PECYpPCOB;

- OCYIICCTBIIATH  IICJICHANPABJICHHBIA  TTOWCK
[epeHoca CpPEICTB M CIIOCOOOB  JICHCTBHS B

podeccuoHanbHy0 Cpeay;

- YMETh MEPEHOCUTHh 3HAHUS B MO3HABATEIbHYIO U
[IPAKTUYECKYI0 00JIACTH KU3HEAEATEIILHOCTH;

- [pejJiaraTh HOBBIE IPOEKTHI, OLIEHUBATh HMJIEU C
[MO3UIIMH HOBU3HBI, OPUTMHAIBHOCTHU, TPAKTUYECKOH]

3HAYNMOCTH;
- JaBaTh OIICHKY HOBBIM CHUTYyaIlUsiM, BHOCHTH|
KOPPEKTHUBBI B JIeITEILHOCTD, OIICHUBATh

COOTBETCTBUE PE3YJIbTATOB LCIIAM

YMETb ONEpUpPOBATh MOHATUAMHU: (QYHKIHS, HETNpepbIBHAS
byHKIHA, nepBooOpasHas,
MHTETpa,

mpou3BoaHasd, orp GI[eJ'ICHHBH\/JI

yMETh HAxOJWUTh TMPOHW3BOJHBIC DAJIEMEHTAPHBIX
(GyHKIUH, HCTONb3ysl CIpPAaBOYHBIE MaTepuaibl; UCCIEI0BaTh B
MpOCTEHIINX Cciy4asX (yHKIMM Ha MOHOTOHHOCTh, HAaXOAWTH
CTPOUTH

arnrmapara

HanOONbIINE W HAUMEHBIIHE 3HAYEHUS (I)YHKI_II/II}'I;

Fpa(bI/IKI/I MHOT'O4JICHOB C HUCIIOJIB30BaAHHNEM

MaTeMaTUYECKOr0 aHalau3a; I[PUMEHATb IPOU3BOJHYIO IIpY

pelleHnn  3ajad = Ha

OPHUCHTHPOBAHHBIC 3ada4M Ha HauOOJIBIIINE Y HAUMEHBIIHE

NBIKEHUE;  peliarb  MPaKTHKO-
3HAYEHUS, HA HAX0XIEHHUE IyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEPHUPOBATH IOHATUSMHU: JIBUKEHHE B IPOCTPAHCTBE,
o100HbIE (DUTYPBI B MPOCTPAHCTBE; MCIOJIH30BaTh OTHOIICHUE
[ioniaied MOBEPXHOCTEH W 00BEMOB NOMOOHBIX (GUIYp MIpH
[pELIeHUY 3a]1a4;

- YMETh BBIYUCIISITH T€OMETPUYECKHE BEIWYHHBI (JIJIMHA, YTOJI,
riomaab, 00beM, IJIOLAAb IIOBEPXHOCTH), UCTIOIb3Ys N3yUEHHBIE

(hOPMYJIBI T METOJIBI
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I1K 1.4. CocTaBisTh IJ1aHOBBIE
ITOKYMEHTBI TOCYIaPCTBEHHBIX
1 MyHUITUTIATbHBIX
YIpeKIeHUH 1 000CHOBAHUS K
HIM

- TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM
qrcie caMooOpa30BaHUIO, HA IPOTSHKEHUH BCEH
PKU3HW,; CO3HATCIIbHOC OTHOIICHUEC K HCIIPCPBIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIECITHON
MpoQeCCUOHABPHON 1 00IIIECTBEHHOU

e TEEHOCTH;

- OCO3HaHHBIN BBIOOD Oyayliei mpodeccun u
BO3MOYKHOCTEH peaan3ali COOCTBEHHBIX
PKM3HEHHBIX IJIAHOB; OTHOILICHHE K
poeCCUOHATILHOM JIeATEIbHOCTH KaK
BO3MOKHOCTH Y4aCTHsI B PEILICHUH JTUYHBIX,
0OIIECTBEHHBIX, TOCYAaPCTBEHHBIX,
0O0IIEHAIIMOHAIBHBIX TTPOOJIEM.

- YMCHHEC CaMOCTOATCIIbHO OIIPEACIIATE HCINU
JICATCIIBHOCTH U COCTABJIATH IIJIAHBI ACATCIIBHOCTH,
CaAMOCTOATCIIbHO OCYIICCTBIIATh, KOHTPOJINPOBATE U
KOPPCKTHUPOBATH ACATCIbHOCTL,; UCITIOJIB30BATH BCC
BO3MOJXHBIC PECYPCHI JIsI JOCTUKCHUA
[IOCTAaBJICHHBIX ueneﬁ H pCalin3aliliu IIJIaHOB
JICATCIIBHOCTH, BH6I/Ip8.TB YCIICHIHBbIC CTPATCTHUU B
[PA3JIMYHBIX CUTYALUAX;

- YMEHHE MPOTYKTUBHO 0OIIAThCs U
B3aUMOJICHICTBOBATh B IIPOLIECCE COBMECTHOM
NIeSITENIbHOCTH, YUYUTHIBATH MTO3ULIUH IPYTUX
Y4aCTHUKOB JI€SITEIbHOCTH, 3((HEKTUBHO pa3peliaTh
KOH(DJTMKTBL;

- BJIaJCHUC HaBbIKaMU HOSHaBaTCHBHOﬁ, yqe6Ho—
cCleI0BaTENLCKOM U HpOCKTHOfI JACATCIIBHOCTH,

C(OPMHPOBAHHOCTh TIPEJICTABICHUH O MaTeMaTHKE Kak 4YacTHy|
MHUpPOBOM KYJIBTYpbl M MECTE€ MATEeMAaTUKH B COBPEMEHHOMH
[MBUJIM3AIUH, CTIOCO0aX OMUCAHUS SIBJICHUH pealbHOrO MUpPA HA
MaTEMaTHYECKOM SI3BIKE;

C(OPMHPOBAHHOCTH MPEJICTABICHUH O MATEMaTUYECKUX MOHATHSAX|
KaK Ba)XHEHIIMX MAaTEMaTUYECKUX MOJEIAX, IO3BOJAIOIINX
ONKCBIBATh U U3y4aTh pa3HbIC MPOLIECCHI U SBJICHUs; IOHUMAHUE]
BO3MOKHOCTU AKCUOMATUYECKOIO IOCTPOEHUS MATEMaTUYECKHX
TEOpUil;

BJIAJICHUE METOJAaMHU JIOKA3aTEIbCTB WM AJITOPUTMOB pELICHUS,
YMEHHE UX IPUMEHSATh, IPOBOAUTH T0OKA3aTEIbHBIE PACCYKICHUS
B XOJI€ pELICHUS 3a/1a4;

BIaJICHUE CTAHJAPTHBIMHU NIPUEMAMM PELICHUS PAlMOHAIBHBIX U
MPpaLMOHAIIBHBIX, [IOKa3aTeNbHbIX, CTETICHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHUM M HEPABEHCTB, UX CHUCTEM;
MICII0JIb30BAaHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM, B TOM YHCIIE
ISl TIOMCKA IIyTH PEIICHUS U WUIIOCTPALIMK PELICHUs YPABHEHUH
1 HCPaBEHCTB;

c(OPMUPOBAHHOCTh MPEJCTABICHUNH 00 OCHOBHBIX TOHSATHSX,

MICIX U METOJaX MaTEMAaTHUYCCKOI'O aHaJIn3a,

BJIaJICHHUC OCHOBHBIMH IIOHATHUAMU (6] IIJIOCKHX )41
IIPOCTPAHCTBCHHBIX TI'€COMCTPHUUCCKUX (bnrypax, X OCHOBHBIX|
CBOI’ICTB&X; C(l)OpMI/IpOBaHHOCTB YMCHUA paciio3HaBaThb

reoMeTpuueckue QUTypbl Ha depTexkax, MOJCNAX U B PeaTbHOM
MUpe; TPUMEHEHHE U3yUYEHHBIX CBOMCTB reOMETPUUECKUX (QHUTYD,
1 GopMyn IS pemieHUs TeOMETPUYECKHMX 3aJad W 3aJad ¢
IMIPAKTUYCCKUM COACPIKAHHUEM

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN O TIPOIECCaxX W SIBJICHUSX,
BEPOATHOCTHBIM XapakTep,

MMCIOIIIUX CTaTUCTHYCCKHX|
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HABBIKAMU pa3penieHusl MPo0IeM; CIIOCOOHOCTh U
FOTOBHOCTB K CAMOCTOSITEJIbHOMY ITOMCKY METO/IOB
[pEIIeHUs] TPAKTUYECKUX 3a]1a4, TPUMEHEHHUIO
Pa3IMYHBIX METOOB ITO3HAHUS;

- TOTOBHOCTb U CIIOCOOHOCTb K CAMOCTOSATEIbHOM
H(OPMAaLMOHHO-T103HABATEIbHOM 1€ TeIbHOCTH,
BJIa/IeHNE HAaBbIKAMU MOJTYYEeHUsT HEOOX0IMMON
MH(pOpPMAaLUU U3 CIIOBAPEH pa3HbIX TUIIOB, YMEHHE
OPUEHTUPOBATHCS B Pa3JINYHBIX HCTOUHHUKAX
MH(pOPMAalIUY, KPUTHUECKU OLICHUBATh U
MHTEPIPETHPOBATH HHPOPMALIUIO, TOIYYaEMYIO U3
[Pa3JIMYHBIX HCTOYHUKOB;

3aKOHOMEPHOCTSIX B PEaJbHOM MHUPE, OCHOBHBIX ITOHATHSIX]
PJIEMEHTAPHOW TEOPUU BEPOSATHOCTEW; YMEHUW HAXOAWTh U
OIICHUBATh BEPOSATHOCTH HACTYIUICHUS COOBITHI B TPOCTEUIINX]
[MPAKTUYECKUX  CUTyalMsIX H

CJ'Iy‘I&fIHHX BCIINYHMH,

OCHOBHBIE  XapaKTEPUCTHKHY|
BIIaJICHUE HAaBBIKAMHM HCIIOJIB30BAaHUSI TOTOBBIX KOMIIBIOTEPHBIX
[IpOrpaMM MpH PEIICHUH 3a7a4;

c(OPMHUPOBAHHOCTh ~ TPEJACTABICHUH O  HEOOXOJUMOCTH
TOKa3aTeNbCTB MPU 000CHOBAHUN MAaTEMATHYCCKHUX YTBEPIKICHHIM
1 pOJTH aKCHOMATHKH B TIPOBEJCHHUH JISTYKTUBHBIX PACCYXICHUN;
c()OPMHUPOBAHHOCTh TIOHATHHHOTO ammapaTta IO OCHOBHBIM|
pa3genaM Kypca MaTeMaTHKH; 3HAHUH OCHOBHBIX TeopeM, (hopmy
M yMEHHUS WX TPUMEHSTH, YMEHHUS JOKa3bIBaTh TEOPEMBI |
HAXOJNTh HECTAHIAPTHBIC CIIOCOOBI PEIICHHUS 3a/1a4;
c(hOpPMUPOBAHHOCTh YMEHHIH MOJETUPOBATH PEANbHBIE CUTYAIIUH,
MCCIIeIOBaTh ~ TOCTPOSHHBIE  MOJENH,  HHTEPIPETUPOBATH
[TOJTy9YCHHBIN PE3yJIbTaT;

C(OPMHUPOBAHHOCTh TMPEACTABICHU 00 OCHOBHBIX MOHSTHSIX
MaTEeMaTHYeCKOTO aHallu3a M WX CBOMCTBAX, BJIAJICHUEC YMCHHEM
bynxmi,
[OJyYCHHBIX 3HAHWU JUIS ONKMCAHUS W aHaIW3a pPealIbHBIX|

XapaKTepu3oBaTb  IIOBE/ICHUE HCIIOJIb30BAHUE]
3aBHCHUMOCTEH;

BJIa/ICHUE YMEHUSMU COCTAaBJIEHUS BEPOSITHOCTHBIX MOJENeH 10
YCIOBHUIO 33JaYydl W BBIYMCIICHUS BEPOATHOCTH HACTYIUICHUS]
COOBITHIA, B TOM YHCIIEe C IPUMEHEHHEM (HOpMYST KOMOMHATOPHKHY|

M1 OCHOBHBIX TCOpPEM TCOPUU BCpOSITHOCTGfI; HUCCICIOBaHUS]

CIIy4alHBIX BEJINYMH 110 UX PACIPEAEICHUIO.
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2. CTPYKTYPA U COJEPKAHUE OBILIEOBPA3OBATEJILHOM
JUCLUIIINHBI

2.1. O0beM TUCHUILVINHBI U BBl y4eOHOH padoThl

Buj yueOHoii padoThl Oobvem 6
yacax*

O0bem o0pa3oBaTe/IbHOM NPOrpaMMbl JUCHHUTINHBI 288

B T.4.

OcHoOBHOe coiep:KaHue 218

BT. U..

TEOpeTUIeCcKoe 00yIeHHE 160

MIPaKTHUYECKUE 3aHATHSA 58

HpO(l)eCCHOHaHLHO-OpHeHTHPOBaHHOB CoAECpKaHuEC (couepmaﬂne

NMPHUKJIATHOT0 MOIY/JIs1) 56
BT. 4..

TEOPETHUECKOE 00yUeHre

MPAKTUYECKHUE 3aHITUS 56
KoncyabTanuu 10
IIpomexyTouHas aTTecTaluA (IK3aMeH) 4
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2.2. TemaTn4yecKuil IJIaH U COJePKAHHUE TUCHUILINHBI

Couepmaﬂne yqeﬁﬂoro MaTepuaJia (OCHOBHOC Hu npo«beccnonanbno-

HaumeHoBaHue pa3jie/ioB . Oo0bem dopMupyemblie
OPHEHTHPOBAHHOE), JIA00PaTOPHbIE U NPAKTHYECKHUE 3aHATHUS, TPUKJIATHON
U TeM 4acoB KOMIIeTeHIIUH
MOIYJIb (IIPY HAJTUYHH)
1 2 3 4
OcHoBHOe conep:kanne
Pasnen 1. IloBTopeHue 18
Kypca MaTeMaTUKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Coneprxanne yu4eOHOT0 MaTepurana
Hens u 3a1a4¥ | bazoBble 3HaHUA U YMEHUS 10 MaTeMaTUKe B MPO(hecCHOHANBHOM U B TOBCETHEBHOM
MaTEeMaTHKH MPU OCBOCHHUH | IEATEIHHOCTH.
CIELUAIBHOCTH KoMmOuaMpOoBaHHOE 3aHATHE 1
1
Tema 1.2 Copnepxanne yaeOHOT0 MaTepuana
Uucnma wu  BbIYMCIEHUSA. | JleCTBHS HAJ| MOJOXKUTECIBHBIMEI H OTPUIIATSIIEHBIMHI YHUCITAMH, OOBIKHOBEHHBIMHU 1
Bripaxxenus U | TeCATUYHBIMU APOOSMHU. OK-01, OK-02,
npeoOpa3oBaHMs JleticTBHsI cO cTeneHsaMH, (POPMYIIBI COKPAIIEHHOTO YMHOKCHHUS. 1 OK-03, OK-04,
KomOunupoBaHHoe 3aHATHE 1 OK-05, OK-06,
Tema 1.3. IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COAEPKAHME (CoAePKAHUE TPUKJIAJTHOI0 OK-07
['eoMeTpust Ha IUIOCKOCTH | MOLY/JIsI) K 1.4
Buapl miockux Guryp v ux miomamis.
[IpakTHKO-OpHEHTHPOBAHHBIE 331a4U B Kypce T€OMETPUU Ha MIOCKOCTH 1
IIpakTrueckoe 3aHsATHE !
Tewma 1.4 Conepxanue yaeOHOT0 MaTepuana
IIponentHeie Beraucienus | [IpocTeie mponeHTsl, pa3Hbie CIIOCOOB! MX BeIYUCIeHHS. CI0XKHBIE TPOIIEHTHI
[IpakTHYECKOE 3aHATHE 1
1
1
1
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Tema 1.5
YpaBHEHHUs U HEPABEHCTBA

Conepxkanue yq4eOHOro MaTepHaia

JluneitHble, KBaJpaTHBIC, APOOHO-IMHEHHBIC YPaBHEHUS U HEPABEHCTBA

[IpakTH4ecKoe 3aHATHE 1
1
Tema 1.6 Copep:xanue yueOHOTo MaTepuana
Cucrembl  ypaBHeHMH M | COCOOBI peLICHUs] CUCTEM JIMHEWHBIX ypaBHeHUi. [loHsTus: matpuna 2x2 u 3x3,
HEPABEHCTB onpexaenuTens Marpuubl. Meron I'aycca. CucTeMbl HEIMHEHHBIX YpaBHEHUI. 1
CucreMbl HEpaBEHCTB 1
KomOuHupoBanHoe 3aHATHE 1
1
Tema 1.7 Coneprxanne yuyeOHOTO MaTepurasa
BxonHo# KOHTpOIIB Bbruucnenuss u npeoOpa3oBaHus. YpaBHEHHs W HepaBeHCTBa. [‘eomerpus Ha
IIJIOCKOCTH 1
KourponbHast pabora 1
Paznen 2 Ilpsimble m 16
IUIOCKOCTH B
NPOCTPAHCTBE
Tewma 2.1. Copep:xanue yueOHOr0o MaTepuana
OcHoBHbIE noustus | [Ipeqmer crepeomerpun. OCHOBHBIE TOHATUSA (TOYKa, MpsMas, IUIOCKOCTD,
CTEPEOMETPUHU. npoctpancTtBo).  OCHOBHbIE — akCMOMBI  cTepeomerpuu.  llepecekaromuecs, 1
Pacnonoxenue NpsAMBIX W | mapajulelbHble W CKpeuIuBaromuecss npsmbele. [Ipu3Hak W CBOWCTBO 1
IUIOCKOCTEM CKpEUIMBAOIINXCS TPAMBIX. OCHOBHBIE TPOCTPAHCTBEHHBIEC (PUTYPHI. (())II<<_(())11’ (())II((_(();’
KoMOMHUPOBAHHOE 3aHATHE 1K 1_ 4 Y
Tema 2.2. Copep:xanue yueOHOT0o MaTepuana ’
[apamnensHoCTh TpsAMBIX, | [lapamiensHble npsimas U 1wiockocTh. Ompenenenue. I[lpusnak. CpoiictBa (C
OpsAMOM M IUIOCKOCTH, | ToKaszareiabcTBoM). [lapamnensubie mnockoctu. Onpenenenue. [Ipuznak. CBolicTBa
IJIOCKOCTEN (c mokazarenbcTBOM). TeTpasap u ero snemeHTsl. [lapannenenumnes u €ro 3J1eMEHTHI.
CpoilicTBa NPOTHUBOIOJIOKHBIX TpaHel M  JUaroHajed Mapajuienenurnea. 1
ITocTpoenne ceuenuii. Pemenue 3anay. 1
KoMOMHUPOBaHHOE 3aHATHE 1
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Tema 2.3.
[leprieH UKy AIPHOCTH
MPSIMBIX, TPSIMOU U
IJIOCKOCTH, IJIOCKOCTEN

Coneprkanre yq4eOHOro MaTepraia

[lepnennukynsipusie npsmble. [lapamiensHble npsMble, NEpHEHAUKYISPHBIE K
wiockocTy. [Ipu3Hak neprneHuKyISspHOCTH IPSIMOM U MJIOCKOCTH. [loka3zaTenbCTBo.
[lepnenaukynsip W HaKJIOHHAas.
NepHEHANKYISIPHOCTH IIII0CKOCTeH. [[oka3aTenbCcTBo.

[lepnennukymnspueie miockoctu. [IpusHak

PaccrosiHus B mpocTpaHcTBe 1

KoMOuHMpOBaHHOE 3aHATHE 1
Tema 2.4. Coneprxanne yuyeOHOT0 MaTepurana
Teopema 0 TPEX | Teopema o Tpex nepneHauKynsapax. Jloka3aTeabcTBo. Yrom Mexay NpsMol u
TCpTICHAMKY IApax IUIOCKOCTBIO. YTOJI MEXAY IUNIOCKOCTSIMU 1

KomOunupoBaHHoe 3aHATHE :
Tema 2.5. IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COAEPKAHME (COAePKAHNE TPUKJIATHOTO
[TapannensHble, MOIYJIsl)
NEPIECHIUKYIISIPHBIC, Axkcuomel  crepeoMeTpud.  [lepneHIuKYyIsIpHOCTH HPSAMOM M IUIOCKOCTH,
CKPEIIMBAIOIINECS IPSMBIE | MAPAILICITBHOCTh JBYX IPSIMBIX, NEPIECHIUKYISPHBIX IUIOCKOCTH, 1

MEePIECHANKYISIPHOCTD IJIOCKOCTEH 1

IIpakTnueckoe 3anaTne 1

1

Tema 2.6. Coneprxanue yueOHOro MaTepuasa
Pemenue 3anay. [Ipsamelie u | Pacnonoxenne NmpsMBIX M IDIOCKOCTEH B MpocTpaHcTBe. [leprneHauKyIsipHOCTh |
IJIOCKOCTH B IIPOCTPAHCTBE | MapajyIeNbHOCTh NPSAMBIX U IUIOCKOCTENH. CKpelBaronecs npsmMple

KounTponbuas padora 1

1

Paznen 3. Koopaunatsl u 12
BEKTOPBI OK-02, OK-03,
Tema 3.1 Coneprxkanne y4eOHOro MaTepHuania OK-04, OK-07
JlexkapToBBI KOOpAMHATHI B | JlekapTOBBI KOOPAMHATHI B MpOCTpaHCTBe. lIpocreiiimme 3amadnm B KOOpAWHATAX. IIK 1.4
npocrpancTse. Paccrosnue | PaccTosiHre Mex Iy TBYMs TOUYKaMH, KOOPAWHATHI CEPEIMHBI OTPE3Ka 1
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MEXIy JBYMS TOYKaMHU.
Koopaunatsr CepeIrHbI
OTpe3Ka

KoMmOuHMpOBaHHOE 3aHATHE
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Tema 3.2

Bexkrops! B IpocTpaHCTBE.
Yron Mexay BEKTOpaMH.
CkanspHoe NpoU3BEIACHUE

Conepxkanue yq4eOHOro MaTepHaia

BexTops! B ipocTpancTBe. Cl0KEHHE U BBIYUTAHHE BEKTOPOB. Y MHOYKEHUE BEKTOpa
Ha uyucino. Kommianapuele BeKTOpbl. CKalsgpHOE NPOU3BEICHHE BEKTOPOB.
Pa3nosxeHne BekTOpa 1o TpeM HEKOMILIaHApHBIM BeKTopaMm. KoopanHaTel BekTOpa,

BEKTOPOB CKaJIIpPHOE MIPOU3BEJCHNE BEKTOPOB B KOOPAUHATAX, YIOJI MEKAY BEKTOpPaMH, yroj 1
MEXy NPSMON U MIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTAMU. YpaBHEHHUE MJIOCKOCTH. 1
I'eomeTpuyecKuii CMBbICIT ONPENEIUTENS 2X2 1
KoMOuHMpOBaHHOE 3aHATHE 1
Tema 3.3 IIpodeccuonanbHO-0OpHEeHTHPOBAHHOE COAEPKaHUe (CoAepKaHUe TPUKJIATHOTO
[IpakTuko- MOYJIs1)

OpUEHTHPOBaHHBIE 3aJaul

KOOpI[I/IHaTHaﬂ IUIOCKOCTh. BrIauciienne paCCTOﬂHI/II;'I u nnomaz[eﬁ Ha IINIOCKOCTH.

Ha KOOpAMHATHOH | KonnuecTBeHHBIE pacyeThl 1

IUIOCKOCTH IIpakTnueckoe 3anarue 1
1
1

Tewma 3.4 Conepxxanne yaeOHOT0 MaTepuaa

Pemenne 3a1a4. | JlekapToBbl KOOPAMHATHI B NpocTpaHcTBe. BekTopsl B mpocTpancTBe. CioxkeHue u

Koopaunatsl u BEKTOPBI

BbIUUTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4uciio. KoMIuiaHapHble BEKTODBHI.

CKaJ'IHpHOC IIPOU3BCACHUC Paznoxenne BCKTOpa 110 TpEM

HCKOMIUIAHAPHBIM BCKTOpAM. HpOCTCﬁMHe 3aJlaid B KOOpAHWHATax. KOOp,I[I/IHaTBI

BCKTOPOB.

BCKTOpPA, PAaCCTOAHUC MCIKAY TOYKaAMH, KOOPAUHATBHI CCPECANHBI OTPE3Ka, CKAJIAPHOC

NPOM3BEACHNE BEKTOPOB B KOOPAMHATAX, YIoJd MEXIy BEKTOPaMH, YroJl MEXIY 1

NPSMOM U TUIOCKOCTBIO, YTOJI MEXY TUIOCKOCTSIMHU 1

KonTponbhas padbora
Paznen 4. OCHOBBI 32 OK-01, OK-02,
TPUTOHOMETPHH. OK-03, OK-04,
Tpuronomerpnueckne OK-05, OK-06,
pynkuuu OK-07
Tema 4.1 Conepxxanne yaeOHOT0 MaTepuaa I[IK 1.4
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Tpuronomerpuyeckue Panuannas mepa yria. [IoBopoT Touku BOKpyr Haudaja koopauHat. OnpezneneHue

(YHKIIMKA  TIPOM3BOJILHOTO | CHHYCa, KOCHHYCA, TAHI'€HCAa U KOTaHI'eHca. 3HAKW CHHYCa, KOCHHYCa, TAHTeHCa U 1

yria, ykcia. PanuaHHas M | KOTaHreHca 10 YeTBEPTSIM. 3aBUCUMOCTh MEXKIY CUHYCOM, KOCUHYCOM, TAHT€HCOM 1

rpajgycHas Mepa yria Y KOTaHT€HCOM OJIHOTO M TOT'O K€ yriia

KomOunupoBaHHoe 3aHATHE

Tema 4.2 Coneprkanue yueOHOro MaTepuasa

OcHoBHbIE Tpuronomerpuueckue Toxaecrsa. CUHyC, KOCUHYC, TAHT€HC M KOTAHI€HC YIJIOB 01

TPUTOHOMETPUUECKUE - o.. DopmyIbl IpUBEIEHUS 1

TOKJIECTBA. Komb6unupoBanHoe 3aHsaTHe 1

@opMyIIbl IPUBEICHUS

Tema 4.3 Coneprxanne yu4eOHOTO MaTeprasa

Cunyc, xocunyc, ta"renc | Cymma u pasHocts cuHycoB. CyMMa M pa3sHOCTh KOCHHYCOB. CHHYC M KOCHHYC

CYMMBI U Pa3sHOCTU JBYX | ABoWHOro yrina. @opmyisl NOJOBUHHOrO yria. IIpeoOpazoBaHus CyMMbI

YTJIOB TPUTOHOMETPUYECKMX (YHKIMH B TPOM3BEACHHUE M MPOU3BEACHUS B CYMMY. 1

Cunyc u KOCHHYC | BolpakeHHe TPUTOHOMETPHUYECKMX (YHKUMH dYepe3 TaHTEeHC IMOJOBUHHOTO 1

AsoriHoro yria. @opmyisl | aprymenta. [Ipeobpa3oBanust IpOCTEHIINX TPUTOHOMETPUUYECKIX BBIPAYKEHHH 1

MOJIOBUHHOTO yTja Komb6unupoBanHoe 3aHsaTue 1
1
1

Tema 4.4 Coneprxanue yuyeOHOT0 MaTeprasa

Qynkiuy, HX CBOMCTBA. | O6MacTh ONpeAeNeHUs U MHOKECTBO 3HaueHMH (QyHKIui. YETHOCTh, HEYETHOCTD,

Crioco6b1 3aJjaHus | IepuoIUYHOCTh QyHKIMNA. CriocoObl 3aanus GyHKIUN 1

byHKIU] Kom0uHMpoBaHHOE 3aHATHE 1

Tewma 4.5 Coneprxanne yu4eOHOT0 MaTepurana

Tpuronomerpuieckue OO6smacth ompeneneH!uss ¥ MHOXECTBO 3HAYCHUN TPUTOHOMETPUYECKUX (DYHKITHH.

GyHKIUM, UX CBOWCTBA U | YUETHOCTH, HEUETHOCTD, MEPHOIUYHOCTh TPUTOHOMETpHUSCKUX QyHKIHA. CBOWCTBA 1

rpaduku

U rpaduku QyHKIMHA y = cos X, y =sin X, y =tg X, y = ctg X.

KOM6I/IHI/Ip0BaHHOC 3aHATHUC.

Tema 4.6
[IpeobpazoBanue

Copnep:xanue yueOHOT0 MaTepuana

Cxartue u pacTshkeHHue Tpa@uKOB TPUTOHOMETPUYECKUX (YHKINH.
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rpaduKoB

[TpeoOpazoBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIUI

TPUTOHOMETPHUECKHUX [IpakTuueckoe 3anaTue 1
byHKIII 1
Tema 4.7 IIpodeccnonanbHO-OPHMEHTHPOBAHHOE CO/IeP:KaHue (CoAep:KaHue MPUKJIATHOTO
Onucanue MOIYJIs1)
[IPOU3BOJICTBEHHBIX Vcnonb30BaHuEe CBOMCTB TPUTOHOMETPUUECKUX (PYHKIHMI B mpodeccHoHaNbHBIX 1
MPOIIECCOB € TOMOIIBIO | 3a7a4ax 1
rpaduKoB PpyHKIHI [IpakTuueckoe 3anaTue 1
1
Tema 4.8 Coneprxanne yu4eOHOTO MaTeprana
OO6parHbie OO6parnble TpuroHomeTpuueckue ¢pyHkun. Ux cBoiicTBa u rpaduku
TPHTOHOMETpHACCIHE KomOunupoBanHoe 3aHATHE !
byHKIIUN 1
Tema 4.9 Copnepxanue yaeOHOT0 MaTepuana
Tpuronomerpuieckue VYpaBHeHue cos X = a. YpaBHEHHE sin X = a. YpaBHeHuUe tg X = a, ctg X = a. Pemenue
YPaBHEHHUA U HEPABEHCTBA | TPUTOHOMETPUICCKUX ypaBHEHUI OCHOBHBIX THUIIOB: npocTeiime
TPUTOHOMETPUUECKHE YpaBHEHHs, CBOJALIMECS K KBaJApaTHBIM, pelIaecMble 1
pa3ioKEHUEM Ha MHOXKUTEIH, OTHOPOIHBIE. 1
IIpocreiimme TPUrOHOMETPUYECKUE HEPABEHCTBA 1
KoMOMHMPOBAHHOE 3aHSTHE. 1
1
1
Tema 4.10 Conepxxanne yaeOHOT0 MaTepuaa
Cucremsl CucTteMbl TPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUI 1
TPUTOHOMETPUUYECKUX KombOunupoBanHoe 3aHatue 1
ypaBHEHUH
Tema 4.11 Coneprkanue yueOHOro MaTepuasa
Pemienne 3amay. ocHoBhl | [IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHHUMN. Pemenue
TPUTOHOMETPHUH. TPUTOHOMETPUUECKUX YPaBHEHHM W HEPaBEHCTB B TOM 4YMCJIE C HCIOJb30BaHUEM 1
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Tpuronomerpuueckue CBOMCTB (DyHKIIHUH.

GyHKIHT KonTposbsHas pabora 1

Pa3pea 5. 8

KommiexkcHblie ynciaa

Tema 5.1 Coneprxanue yueOHOro MaTepuaa

KommniiexcHble uncna [Tonsatue komiuiekcHoro umcia. ComnpspkeHHbIE KOMIUIEKCHBIE YHCIa, MOIYJb U
apryMeHT KOMIUIEKCHOro uyucna. @dopma 3amucu  KOMIUIEKCHOTO — YHCIIa 1
(reoMeTpuyeckas, TPUTOHOMETpHUYECKas, anreOpandeckas). Apudmernueckue 1
JEHCTBUS C KOMIUIEKCHBIMU YHCITAMHU 1
KoMOMHHMPOBAHHOE 3aHATHE 1
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Tema 5.2 Copnepxxanue yaeOHOT0 MaTepuana
[Ipumenenue BrinosiHeHUE pacyeToB ¢ MOMOILBIO KOMIIEKCHBIX yucen. [Ipumepsl nCrionb30BaHus
KOMILJIEKCHBIX YHUCEIT KOMILIEKCHBIX YHCEIT 1
[IpakTuueckoe 3anaTue 1
1
1
Pa3znen 6. IlpomsBoanas 32
bynkuun, ee
NpUMeHeHHe
Tema 6.1 Conepxxanue yaeOHOT0o MaTepuana
TTousarue IIPOU3BOJHOMU. | OmpeielICHre YUCIIOBOM IMOCIIeIOBATEIILHOCTH U CHOCOOBI ee 3amanHus. CBoMCTBa
@opmynel M TIpaBWIA | YUCIIOBBIX IOCNIeoBaTenbHOCTe. OnpeeneHne mpeneia IMOCiIeI0BaTeIbHOCTH.
nuddepeHpoBaHus Borunicnenne — mpenenoB  mocnenoBarenbHocTed.  [lpemen  QyHkumu - Ha 1
6eckoneunoctu. [Ipenen pynkuuu B Touke. [Ipupamienue aprymenta. [Ipupaimenue 1
byHkuu. 3amayu, TNPUBOIALIME K TMOHATHIO TNpou3BoAHOW. OmpeneneHue
MIPOU3BOAHON. AJITOPUTM OTBHICKAHUSI TPOU3BOAHON
KoMOnHMpOBaHHOE 3aHATHE OK-01, OK-02,
OK-03, OK-04,
Tema 6.2 Coneprxanne yu4eOHOTO MaTepurana 0K-05. OK-06
[IpownsBoaHbIE cymmel, | ®opmyinel quddepentmpoanus. [Ipasuna nuddepernupoBanms 1 OIZ- 07 ’
pasHoOCTH, TpoM3BeJeHUs, | KoMOMHMpPOBaHHOE 3aHITHE 1 [IK 1.4
YaCTHOTO 1 '
1

Tema 6.3
[IpounsBoaHsbie
TPUTOHOMETPUYECKHIX
GyHKIU.
CJIOKHOUM (yHKIIUH

[IpousBoaHas

Copnep:xanue yaeOHOTo MaTepuana

Omnpenenenne cnoxHoi (GyHKIH. [Ipon3BOgHAS TPUTOHOMETPUYECKUX (YHKIIHH.
[IponsBoHas CIOXKHON (PYHKIMH

KomMmOuHupoBaHHOE 3aHATHE

—_—

Tema 6.4

Conep:xanue yueOHOTO MaTepuana
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Ilonsarue 0

[Tonstue nenpepbiBHON QyHKIMN. CBOICTBA HENIPEPHIBHOH (DyHKIMU. CBSA3b MEKIY

HETIPEPHIBHOCTH (PYHKITUH. | HEMPEPHIBHOCTRIO U auddepeHunpyeMocTbi0 (YHKIMA B TOYKE. AJITOPHUTM 1

MeTto UHTEpPBAJIOB pelIeHNs] HEPABEHCTB METO/10M MHTEPBAJIOB 1
KomOunupoBanHoe 3aHaTHE

Tema 6.5 Copnep:xanue yaeOHOT0 MaTepuana

I'eomerpruecknii u | 'eomeTpuyeckuil CcMbICIT MPOU3BOJHOW (YHKIMH — YIVIOBOM KO3 dULIKEHT 1

¢duznueckuit CMBICH | KacaTeJbHON K Tpaduky (GYHKIUH B TOYKE. YpaBHEHHE KacaTelbHOW K rpauky

MIPOU3BOIHOM GyHKIUH. AJTOPUTM COCTaBIICHHUS YpaBHEHHs KacaTeabHOW K rpaduky (yHKIUU 1
y=f(x)
KomOunupoBanHoe 3aHaTue

Tewma 6.6 Conepxanue yaeOHOT0 MaTepuana

dusnuecKkuin CcMBICT | Ou3nUecKuil (MeXaHWYEeCKUI) CMBICT MPOU3BOJHOW — MIHOBEHHash CKOPOCTh B

TTPOU3BOTHOM B | MOMEHT BpeMeHH t: v =S’ (t)

npoeCCHOHATBHBIX [TpakTHYECKOE 3aHATHE 1

3aa4yax 1

Tema 6.7 Coneprkanue yueOHOro MaTepuasa

MoHoTOHHOCTh (QyHKIUH. | Bo3pactanne u yObiBaHHE (GYHKIUH, COOTBETCTBHEC BO3PACTAHUS W YOBIBAHHUS

Touku 3kcTpEMyMa ¢byHKIMK 3HAKy mpou3BOAHOW. I[loHsATHE TPOM3BOAHON BBICIIETO TOPSAIKA,
COOTBETCTBHUE 3HAKa BTOPOM MPOU3BOJHOMN BBITYKJIOCTH (BOTHYTOCTH) (pyHKIIMU Ha 1
oTpe3ke. 3a7auyn Ha MakCHMyM M MHHUMYM. [IOHSATHE acCHMIITOTHI, CITIOCOOBI WX 1
omnpeneneHus. AJITOPUTM HCCIeNOBaHUS (PYHKIIMM W TIOCTPOEHUs ee Tpaduka c 1
MTOMOIIBIO TPOU3BOAHOMN. JIpoOHO-TuHEHHAs DyHKITUS 1
KomOunupoBaHHoe 3aHATHE

Tema 6.8 Conep:xanne yaeOHOT0 MaTepuana

UccnenoBanune QpyHKIMi 1
HccnenoBanue (pyHKIIMM HA MOHOTOHHOCTB M ITOCTPOEHUE I'pahuKOB.

OCTpOCHUE TpaduKOB 1

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.9 HauGosblee u
HaVMEHbIIIEE 3HAYEHUS

Copep:xxanue yueOHOro MaTepuana

HaxoxnaeHue HauOOJBIIEr0 W HAUMEHBIICTO 3HAYCHUU (bYHKHHﬁ, IMOCTPOCHUC
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¢byHKIMK rpaMKOB MHOTOUYWICHOB C UCIIOJIb30BAHUEM allllapaTa MaTeMaTHYECKOT0 aHaIu3a 1

KoMOuHMpOBaHHOE 3aHATHE 1
Tema 6.10 IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/IeP:KaHue (CoAep:KaHue TPUKJIIATHOTO
Haxoxnenue MO/1YJIfA)

ONTUMAJIBHOTO pE3yJbTaTa
C IIOMOILBI IPOU3BOJHOMN
B [IPAKTUYECKUX 3a7a4ax

Haumenbiiee 1 HanOoIIbIIIee 3HAUCHUE (I)YHKI_[I/II/I

IIpakTrueckoe 3aHsATHE

—_— e e e

Tema 6.11 Copnep:xanne yaeOHOT0 MaTepuana
Pemenue 3a1a4. | ®opmyinel u npaBwia auddepenuuposanus. VcenenoBanue GyHKIHNA C TTOMOIIBIO
IIpousBoaHas GpyHKuUH, €€ | mpou3BoaHON. Hanbosnbiiee 1 HanMeHbIee 3HAYCHUST HYHKIIUA 1
IpUMEHEHNE KonTponbhas pabora 1
Pa3zpen 7. 46
MHOrorpaHHUKH M TeJja
BpAallleHUs
Tema 7.1 Conepxanne yaeOHOT0 MaTepuana
Bepmmnel, peOpa, rpanu | Ilonsitne MHOrOorpaHHMKa. Ero sieMeHTBI: BepHiMHBIL, peOpa, rpaHu. JIMaroHajb.
MHOTOTpaHHUKA Ceudenue. Boimykiible 1 HEBBITYKJIbIE MHOTOTPAHHUKHI OK-01, OK-02,
KoMmOuHMpOBaHHOE 3aHATHE 1 OK-03, OK-04,
1 OK-05, OK-06,
OK-07
Tema 7.2 Coneprxanue yueOHOro MaTepuaa IIK 1.4
[Ipuszma, ee | [lonstue npusmel. Ee ocHOBaHus M OOKoBBIE rpaHd. BeicoTa mpusmel. [Ipsvas u

COCTaBIAIOIIUEC, CCUYCHUC.

HakJIOHHas npusma. [IpaBuibHas npusma. Ee ceuenne

lpsimMass u mpaBuibHAs | KOMOMHMPOBAHHOE 3aHATHE 1
IIPU3MBI 1
Tema 7.3 Coneprxanue yuyeOHOT0 MaTepurasa
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[Mapannenenunern, KyO.

[Tapannenenunen, cBOWCTBa NMPSAMOYTOJbHOTO Mapaivienenunena, kyo. Ceuenue

CeueHnue KyOa, | Ky0a, mapayenenumneaa

napasuiesenumneia KomOuHupoBanHoe 3aHATHE 1
1

Tema 7.4 Coneprxanue yuyeOHOT0 MaTepurasa

[Mupamuna, ee | [lupamuna u ee snementsl. Ceuenune nupamusl. [IpaBuiibHas nupamuaa. Y cedyeHHas

COCTaBIJIAIOIIUE, CEYEHUE. | MUpaMUa

lpaBunbHas =~ NUPaMHUIA. | KoMGUHAPOBAHHOE 3aHATHE 1

VYcedennas nupamuaa 1

Tema 7.5 Coneprxanne yu4eOHOT0o MaTepurana

boxoBas u nonHas | [Tnomaas G0KOBOW M MOTHOM MOBEPXHOCTH MPU3MBI, THPAMUIBI

MTOBEPXHOCTH npu3Mel, | KoMOuHIpOBaHHOE 3aHATHE 1

MAPaMHUJIbI 1

Tema 7.6 Copep:xanne yueOHOTO MaTepuana

Cummetpus B KyOe, | CUMMeTpHsT OTHOCHTEIILHO TOYKH, HpsAMOM, Iutockoctu. Cummerpus B Kyoe,

napajuiejenunene, napajulesienunesie, npusMe, nupamuie 1

npu3Me, upamMue KomOuHupoBanHoe 3aHsATHE 1

Tema 7.7 IIpodeccnonanbHO-0PHMEHTHPOBAHHOE CO/leP:KaHue (CoAep:KaHue NPUKJIATHOTO

[Ipumepsl cumMmeTpuil B | MOYJIs1)

npodeccun CuMMeTpusi B IPUPOJE, APXUTEKTYpe, TEXHUKE, B OBITY
1

[IpakTHueckoe 3aHsATHE 1

1
1
1
1

Tema 7.8 Copep:xanue yueOHOT0o MaTepuana

IIpaBunbHBIE ITonsiTve MpaBUIIBHOTO MHOTOrpaHHHUKa. CBOMCTBA NTPaBUIIBHBIX MHOTOTPaHHUKOB

MHOT'OTPaHHUKH, ux | [IpakTHuyeckoe 3aHITHE 1

CBOMCTBA 1

Tema 7.9 Coneprxanne yueOHOT0 MaTepurana
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Hununap, ero | Humuaap u ero snementsl. CeyeHne NWIMHIpA (apaiiesbHOe OCHOBAHUIO U OCH).
coctapistomue. Cedenue | Pa3BepTka nunuuapa 1
ITMHIpA KomOunupoBanHoe 3aHATHE 1
Tema 7.10 IIpodeccnonanbHO-OPHMEHTHPOBAHHOE CO/IeP:KaHue (CoAep:KaHue MPUKJIATHOTO
Konyec, €ro | Moay.Jisi)
cocrapsromue. Ceuenne | Konyc u ero anemenTsl. CedeHne KoHyca (mapauieisbHOe OCHOBAaHHIO M TIPOXOSIICe
KOHYyCa 4yepe3 BEpIIMHY ), KOHNYEeCKUE ceueHus. Pa3BepTka KoHyca 1
KoMOHHUpOBaHHOE 3aHATHE 1
1
1
Tema 7.11 Coneprxanne yu4eOHOTO MaTeprasa
VY ceueHHbli KOHYC. | YcedueHHbll koHyc. Ero obpasyromias u Beicota. CeueHne yCeUeHHOT0 KOHyca
Ceuenue yCe4eHHOro | KoMOMHUpOBaHHOE 3aHATHE 1
KOHyCa 1
Tema 7.12 Conepxanne yaeOHOT0 MaTepuana
[Iap u chepa, ux ceuenus | lllap u chepa. B3aumuoe pacnonoxenue chepsl u miockoctd. CedeHue miapa,
chepsr 1
Komb6unupoBanHoe 3aHatue 1
Tema 7.13 Copep:xanue yueOHOT0 MaTepHana
ITonatue 06 obowveme Tena. | [Tonste 00 oOveme Tema. OObeM Kyba W MPSIMOYTOJBHOTO Mapaslie/enuIeaa.
OTtHomeHue 00beMoB | OObeM  mpusMmbl W HwiIHHApa. OTHOHmIEHHE O0BEMOB  MOJOOHBIX  TEI. 1
NOJJOOHBIX Tell ['eomMeTpHUECKUIT CMBICT ONPEAETUTENS 3-TO MOPSAKA 1
KoMOMHUpPOBAHHOE 3aHATHE 1
1
Tema 7.14 Coneprxanue yuyeOHOr0o MaTepurasa
Obbembl M TUIOWAMM | OGpeMbl IMpaMUE! K KoHyca. O6beM mapa. ILIomma i oBepXHOCTeil Tel
HOBEPXHOCTEH Ten 1
Komb6unupoBanHoe 3aHatue
Tema 7.15 Copep:xanue yueOHOTO MaTepHana
KombOunanuu KoMOuHammu reoMeTpruuecKkux Tel
MHOTOTPaHHMKOB U Tell | [IpakTH4ecKOe 3aHATHE 1
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BpallCHUs 1
1
1
Tema 7.16 Coneprxanne yuyeOHOT0 MaTeprasa
I'eomerpuueckue Hcnonb3oBaHne KOMOMHAIMKA MHOTOTPAHHHKOB M TeJ BpAILIEHUS B MPaKTHKO-
KOMOMHAIIMY HA IPAKTHKE | OPUEHTHPOBAHHBIX 33a4ax
[IpakTrueckoe 3aHsTHE 1
1
1
1
Tema 7.17 Coneprxanne yu4eOHOTO MaTeprana
Pemenue 3a1a4. | O0BbEeMbl U IIOIIAN TOBEPXHOCTH MHOTOTPAaHHUKOB M TEJ BpalCHHS
Meuororpanauku ¥ Tena | KonrponsHas pabora 1
BpAILECHUS 1
Pa3nea 8. 14
IlepBooGpa3nasn
bynkuun, ee
NpUMeHeHue OK-01, OK-02,
Tema 8.1 Copep:xanue yueOHOT0 MaTepHana OK-03, OK-04,
[lepBooOpa3Has QyHKUMU. | 3amaya 0 BOCCTAHOBJIEHHH 3aKOHA IBMIKEHHS IO M3BECTHOM CKOpocTh. IToHsATHE OK-05, OK-06,
[IpaBuna HaxXOXJIEHHd | uHTerpupoBanus. O3HAKOMIICHHE C TIOHATHEM HHTErpaja U TMepBOOOpa3HOM A OK-07
NIepBOOOPA3HBIX ¢yukuun y=f(x). Pemenue 3amau Ha CBS3b NMEPBOOOpaA3HOW M €€ MPOM3BOTHOM, IIK 1.4
BBIUHCIICHUE TMEepBOOOpasHON st maHHOW QyHkumu. Tabmuma dopmyn s
HaxXO0JIeHUA MepBO0Opa3HbIX. M3yueHne npaBuiia BEIYUCICHUS TIEPBOOOPA3HOI 1
KomOuHupoBanHoe 3aHATHE 1
Tewma 8.2 Conepxxanue yaeOHOT0 MaTepuana
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[nomane KpUBOIMHEHHOU
Tparenuu.
Hrerorona — JleitOauna

dopmya

33,,[[3,‘-11/1, IMPUBOAAINNEC K MOHATHUIO OIPCACIICHHOI0 HWHTCTrpala — O BBIYHUCICHUH

IJIOMIAAM KPUBOJMHEWHON Tpamemuu, O IepeMeleHud Touku. [lonstue
onpezenéHHOro uHTerpana. I'eometpruyeckuii U GU3NUECKUNA CMBICI OIIPEIETIEHHOTO

unterpana. ®opmyna Hetotona— JleitOnuna

KoMOuHMpOBaHHOE 3aHATHE 1
Tema 8.3 Coneprxanne yuyeOHOT0 MaTepurana
Heonpenenennslii u | [loHaTHE HEOIIPEAEIIEHHOIO NHTETpalla
OHpeHGHeHHHﬁ MHTEIrpaJibl KOM6HHHp0BaHHOC 3aHATUE 1
1
Tewma 8.4 Conepxanue yaeOHOT0 MaTepuana
[TonsiTne 00 | 'eoMeTpHUUECKUIT CMBICIT OIIPEAEIEHHOIO MHTETpaia
OMpECICHHOM HHTErpane | KoMmOMHUPOBaHHOE 3aHITHE 1
KaK IJIOIA Nl 1
KPUBOJIMHEWHOW Tpanenuu
Tema 8.5 IIpodeccnonanbHO-OPHMEHTHPOBAHHOE CO/IeP:KaHue (CoAep:KaHue MPUKJIATHOTO
OnpeneneHHblil UHTETpall | MOLYJIS)
B JKU3HU I'eomerpuueckuii cmbica omnpeneneHHoro wuHrerpamza. ®opmyna HeroTtoHa -
JleiiOHmma.
Pemrenue 3amay Ha npUMEHEHNE WHTETpaja JJIsl BEIYUCICHHS (PU3UIECKUX BEITNIHH
U IUIOIIaneH 1
[IpakTHueckoe 3aHsATHE 1
1
1
Tema 8.6 Coneprxanue yueOHOro MaTepuaa
Pemenue 3ag1a4. | [lepBooOpaznas ¢pynkuuu. [IpaBuna HaxoxaeHus neppooOpasubix. Ee npumenenue
ITepooOpasnas Qynkuuy, | KontponsHas pabora 1
ee MpUMEHEHUe 1
Pa3zpnen 9. 12 OK-01, OK-02,
Crenenn H KOPHH. OK-03, OK-04,
Crenennas pyHKous OK-05, OK-07
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Tema 9.1
Crenennast ¢QyHKIus, ee

Conepxkanue yq4eOHOro MaTepHaia

[loHsATHE KOPHS N-Oif CTENEHH M3 JeicTBUTENbHOrO yncna. Dynkuun y = Vx nx

CBOWCTBA cBoiicTBa u rpaduku. CBOWCTBA KOPHS N-0i CTETIEHN
KomOuHupoBanHoe 3aHATHE 1
1
Tema 9.2 Coneprxanue yueOHOro MaTepuasa
[IpeobpazoBanue [TpeoOpa3oBanne UPPAUOHATBHBIX BBIPAKEHHUH
BBIDAKEHUN € KOPHAMHU N- | KOMOMHHUPOBAHHOE 3aHSATHE 1
Ol CTENEeHU 1
Tema 9.3 Coneprxanne yuyeOHOTO MaTepurasa
CpoiictBa  creneHu ¢ | [loHATHE CTemeHU ¢ JTHOOBIM palMOHATIBHBIM TOKa3areieM. CteneHHble (DyHKIUH,
paloHaIbHBIM U | UX CBOMCTBA U rpaduKu
JIEUCTBUTEILHBIM KoMOuHMpOBaHHOE 3aHATHE 1
MIOKa3aTeIsIMU
1
Tema 9.4 Coneprxanne yuyeOHOT0 MaTepurana
Pemenue PaBHOCHUIIBHOCTH HppAMOHATILHBIX YPABHEHUH U HEPABEHCTB. METO/IbI MX PEIICHUS.
UppaMOHATIBHBIX Pemennie nppalinoHalbHBIX YpaBHEHUH 1 HEPABEHCTB
YPaBHEHUH U HEPABEHCTB | KOMOMHUPOBAaHHOE 3aHSATHE 1
1
1
1
Tema 9.5 Conepxxanne yaeOHOT0 MaTepuaa
Crenenu " KopHU. | Onpenenenne creneHHol (yHKIMU. VCmoiap30BaHWEe €€ CBOWCTB IMPHU PEIICHUH
CrenenHast GpyHKIHS YpaBHEHUH U HEPABEHCTB 1
KonrpomnsHas padora 1
Paznen 10. 12 OK-01, OK-02,
IToxa3aTenbHasn OK-03, OK-04,
bynkuus OK-05, OK-07
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Tema 10.1
[okazatenpHast QyHKIHS,
€e CBOMCTBA

Conepxkanue yq4eOHOro MaTepHaia

CreneHb ¢ MpOU3BOJBHBIM JIEHCTBUTENBHBIM MoOKazareneMm. OmnpeneneHue
MOKa3aTelbHON (PYHKIMM, €€ CBOHCTBAa U TpaduK. 3HAKOMCTBO C MPUMEHEHUEM
nmokazaTesbHOM (yHKIMH. PeleHne moka3zaTenbHbIX ypaBHEHUH (DYHKIIMOHAIBHO-

rpadUyecKuM METOIOM

KOM6I/IHI/IpOBaHHOC 3aHATUC

—_—

Tema 10.2
Pemmenye mokasaTeIbHBIX
YpaBHEHUH U HEPABEHCTB

Coneprxkanue y4eOHOro MaTepHaia

Pemenne 1moka3aTenbHBIX YpPAaBHEHMM METOJOM YPaBHHUBAHMS IIOKa3aTelew,
METOJIOM BBEJEHHUS HOBOW NMEepeMEHHOH, (PYHKIMOHAIBbHO-TPapUUECKUM METO/I0M.
Pemenne nokaszareabHbIX HEPAaBEHCTB

HpaKTI/I‘ICCKOC 3aHATUC

—_—

Tema 10.3 Conep:xanne yaeOHOTo MaTepuana
Cucrembl NOKa3aTeNbHBIX | PellieHne CUCTEM MOKa3aTebHBIX YPaBHCHUI
ypaBHEHUH KomOunupoBanHoe 3aHsaTHE 1

1
Tema 10.4 Coneprxanue yuyeOHOro MaTepurasia
Pemenue 3aj1a4. | Pemenne mnoka3aTenbHBIX YpaBHEHUH METOJIOM YpaBHUBAaHHUS TIOKas3aTeled u
ITokaszarenpHas GYHKIUS | METOIOM BBEICHHS HOBOM IepeMeHHOM. PelieHne moka3areabHbIX HEPABEHCTB

KoHnTtponsHas paboTa 1

1
Paznen 11. Jlorapugmmbi. 20
Jlorapupmuueckasn OK-01, OK-02,
(bynkuns OK-03, OK-04,
Tema 11.1 Copep:xanue yueOHOro MaTepuana OK-05. OK-07
Jlorapudm yucia. | Jlorapudwm uncna. JlecATUUHBIN 1 HATypaTbHBIN JTOrapu(MBbI, YUCIIO € HK, 14
JecaTnunbIii 1 | KoMOMHHPOBAaHHOE 3aHSATHE '
HATYPaJIbHBIN JIorapu(MBI, 1
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YUCIIO € 1
Tema 11.2 Conepxanne yaeOHOT0 MaTepuaa
CpoiictBa  jorapu¢mos. | CpoiictBa jorapudmoB. Oneparus JorapuGMUpOBaHusI.
Onepanus KombOunnpoBanHoe 3aHATHE 1
norapuMupoBaHus 1
Tema 11.3 Coneprkanue yueOHOro MaTepuasa
Jlorapudmuueckas Jlorapudmuueckas GyHKIHUSA U €€ CBOHCTBA
¢byHKIMA, ee CBOiCTBa KomOunupoBanHoe 3aHaTHE 1
1
Tema 11.4 Coneprxanne yu4eOHOTO MaTeprasa
Pemenne [TonstTne norapudmuueckoro ypaBHeHusa. Omnepanus HOTeHIMpoBaHUs. Tpu
JorapuQMUIECKUX OCHOBHBIX METO/Ia PEIICHHS JIOTapU(PMHIECKUX YypaBHEHHH: (YHKIHMOHAIBHO-
YPaBHEHHH U HEPABEHCTB | rpadypuecKuii, METOX MOTECHIMPOBAHUS, METON BBEICHHS HOBOH IEPEMEHHOI. 1
Jlorapudmuueckue HepaBeHCTBA 1
KomOunupoBanHoe 3aHaTue 1
1
1
1
Tema 11.5 Coneprxanue yuyeOHOT0 MaTeprasa
Cuctembl AJNTOpUTM pelIeHHUs] CUCTEMbl ypaBHEHHUH. PaBHOCHIBHOCTH JOTapUpMHUECKUX 1
J0rapuPpMHUECKUX ypaBHEHHI U HEPABEHCTB
ypaBHEHUH KoMOuHMpOBaHHOE 3aHATHE 1
Tema 11.6 IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE CO/IeP:KaHue (CoAep:KaHue MPUKJIIATHOTO
Jlorapudmbel B mpupojae u | MOAYJIsi) 1
TEXHHUKE [Ipumenenue norapudma. Jlorapudmuueckas cnupanb B npupoge. Ee 1
MaTeMaTHYeCKUue CBOMCTBA 1
[IpakTrueckoe 3aHsTHE 1
Tema 11.7 Conepxxanne yaeOHOT0 MaTepuaa
Pewenne 3a1a4. | Jlorapupmuueckas pyHkius. Pemenre npocredmmx gorapupMuueckux ypaBHeHU N
Jlorapudmel. KonTtponbHas padota 1
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Jlorapudmuueckas 1
byHKIIUSA
Pa3nes 12. MHo:kecTBa. DjleMeHThI Teopuu rpagos 10
Tema 12.1 Coneprxanue yuyeOHOr0o MaTepurasa
MHosxecTBa ITonsitue MHOecTBa. [lonMHO)ecTBO. Oniepaniiv ¢ MHOKECTBaMU
KoMOuHHpOBaHHOE 3aHATHE 1
1
Tema 12.2 IIpodeccuonaibHO-OpHMEHTUPOBAHHOE CO/lePKaAHMe (ColepPKaAHNe TPUKJIATHOTO
Onepanyu ¢ MHOXECTBaAaMH | MOIYJISA)
Onepanuu ¢ MHOXecTBaMU. Perienue npukiaaHbixX 3a1a4
[IpakTuueckoe 3aHaTHe 1
1
Tema 12.3 Coneprxanue yueOHOro MaTepuasa
I'pader [Tonsitue rpada. Cs3HbIA rpad, qepeBo, UKI Ipad Ha IUIOCKOCTH 1
I[IpakTuueckas pabora 1
1
1
Tema 12.4 Coneprxanne yuyeOHOT0 MaTepurana
Pemenue 3agad. | Onepanuu ¢ MHOKecTBaMu. ONKMcaHue peanbHbIX CUTYalMi C IIOMOILBIO MHOKECTB. 1
MmuoxectBa, I'padpl n ux | [Ipumenenue rpadoB K peIICHUIO 33134 1
IIPUMEHEHNE KonrponsHas pabora
Pa3nes 13. D1eMeHTbl KOMOMHATOPUKH, CTATUCTHUKHU U TEOPUHU BEPOATHOCTE 22
Tema 13.1 Coneprxanue yueOHOro MaTepuaa
OcHoBHbIE nousTus | [lepecTaHOBKH, pa3MeLIEHUsI, COUECTaHUSI. 1
KOMOWHATOPHUKH 1 OK-01, OK-02,
Komb6unupoBanHoe 3aHsTue. OK-03, OK-04,
Tema 13.2 Coneprxanne yuyeOHOTO MaTepurasa OK-05, 05_07
CobpiTHE, BEPOATHOCTh | COBMECTHBIE H HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSTHOCTH CYMMBI COOBITHIA. 1 HK L.
coOpitna. CnoxkeHue M | YCIOBHAas BEPOSITHOCTh. 3aBHCHUMbBIC M HE3aBUCHMBIC COOBITHS. TeopeMbl o 1
YMHOXKEHUE BEPOATHOCTEN | BEPOATHOCTH MPOU3BEICHHS COOBITHH. 1
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KoMmOuHMpOBaHHOE 3aHATHE 1
Tema 13.3 IIpodeccnoHanbHO-OPHEHTHPOBAHHOE CO/IeP:KaHue (CoAep:KaHue PUKJIIATHOTO
BepositHoCTh B | MOXYJISI) 1
npogeCcCHOHATBHBIX OTHocuTeNnbHAs 4acTOTa COOBITHS, CBOMCTBO ee yCTOM4YMBOCTHU. CTaTHCTHYECKOE 1
3azayax ornpenenenue BepoaTHOCTH. OLEeHKa BEPOSITHOCTU COOBITHS 1
[IpakTrueckoe 3aHsTHE 1
Tema 13.4 Conepxxanne yaeOHOT0 MaTepuaa
Jvckpernas  ciydanHas | Bunel cimydaitapix BenmumH. OrnpenesieHue IUCKPETHON CIy4allHOW BEJIMYHHBL.
BEJINYMHA, 3aKOH ee | 3akOH paclpefeNeHuss JIUCKPETHOM CllydailHOW Benu4uHbl. Ee 4ucioBble
pacnpeneneHus XapaKTepUCTUKH 1
KomOunupoBanHoe 3aHaTHE
Tema 13.5 Conep:xanne yaeOHOT0 MaTepuana
3agaun  Marematudeckod | Bapuanmonusiii  psg.  [lomuron wactor W rucrorpamma. CTaTHCTHYSCKHE 1
CTaTUCTUKH XapaKTepUCTHKU psiJia HaOII0JaeMbIX TaHHBIX 1
KomOunupoBaHHoe 3aHATHE 1
1
Tema 13.6 IIpodeccnonaibHO-OpHEHTHPOBAHHOE CO/IePKAHME (CoAepPKAHME TPUKJIATHOTO 1
CocraBneHue TaOMUI] © | MOLYJISA) 1
qyarpamm Ha IpaKkTHKe [TepBruynas 00paboTKa CTATUCTHUYECKUX JaHHBIX. [ paduueckoe ux mpeacTaBiIeHUE. 1
HaxoxneHue cpeTHuX XapaKTepUCTHK, HAOII0AaeMbIX JaHHBIX 1
[IpakTHueckoe 3aHsATHE
Tewma 13.7 Conepxanue yaeOHOT0 MaTepuana
Pemenue 3aga4. DneMeHTsl | DneMeHThl KOMOMHATOpUKU. COOBITHE, BEPOATHOCTH COObITHS. ClOXEHHE |
KOMOMHATOPUKH, YMHO>KEHHE BEPOATHOCTEN
CTaTHCTHKM W TeopuH | KonTpossHas paboTta 1
BEPOSATHOCTEMN 1
Paznen 14. YpaBuenusi u 20 OK-01, OK-02,
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HepPaBEeHCTBA
Tema 14.1 Conepxanne yaeOHOT0 MaTepuaa
PaBHOCHIIBHOCTH PaBHOCHUNIBHOCTh ypaBHEeHHMI W HepaBeHCTB. OnpeneneHus. OCHOBHBIE TEOPEMBbI

YpaBHEHUH W HEPABEHCTB.
OO01re MeToIbI peleHus

PaBHOCWIIBHBIX TIEPEX0AX B ypaBHEHUSX U HepaBeHCTBax. OOIIne METOIbI peLICHUS
YpaBHEHUIl: Tepexo] OT paBeHCTBA (YHKIMH K pPAaBEHCTBY apryMEHTOB IS
MOHOTOHHBIX (DYHKIIMHA, METOJI Pa3JIOKEHHS HA MHOKUTEIU, METO/] BBEIEHUSI HOBOH
nepeMeHHOH, (QyHKIIMOHAIBHO-TpaUueCKuil METO

KoMOuHMpOBaHHOE 3aHATHE

—_—

Tema 14.2 Coneprxanne yuyeOHOT0 MaTepurana
I'paduaeckuit Meroh | O0mme MeToAbl PEIICHUs] HEPAaBEHCTB: MEPEX0/l OT CPAaBHEHHUS 3HAYCHUH (DYHKITHI
pelieHus YPAaBHEHMH, | K CpPaBHCHUIO 3HAYCHWW apryMEHTOB JUIsi MOHOTOHHBIX (DYHKIMHA, METO]
HEPABEHCTB MHTEpBAJIOB, (yHKIIMOHAIBHO-Tpadguueckuil MetoA. I'paduueckuii metoa perieHus
YpaBHEHUW U HEPABEHCTB 1
KoMOUHUPOBAHHOE 3aHATHE 1
Tema 14.3 Conepxxanue yaeOHOT0 MaTepuaa
VYpaBHenus u HepaBeHCTBa | OnpenerieHne Moayisl. PackpelThe Monyniss 1o ompezeneHuto. [Ipocreiinime
C MOJyJieM ypaBHEHUS M HEpaBEHCTBA ¢ MoAayjeM. [IpuMeHeHne paBHOCUIIBHBIX MEPEXOJ0B B
OTIpe/IeNIEHHBIX TUIIAX YPaBHEHUI U HEPABEHCTB C MOAYJIEM 1
Komb6unnpoBanHoe 3aHatue 1
Tema 14.4 Coneprkanue yueOHOro MaTepuasa
VYpaBHEeHUs U HEPABEHCTBA | 3HAKOMCTBO ¢ mapameTpoM. [IpocTeiiiie ypaBHEHHS 1 HEpAaBEHCTBA C TAPaMETPOM
C mapaMeTpaMu KomOunupoBanHoe 3aHATHE 1
1
Tema 14.5 IpodeccnoHanbHO-0PHMEHTHPOBAHHOE CO/IeP:KaHUe (CoAep:KaHue PUKJIATHOTO 1
CoctaBieHue W pEIICHUE | MOAYJIsl) 1
npodeccHoHanbHBIX 3al1ad | PemieHne TeKCTOBBIX 3a1a4 MPOPECCHOHATBHOTO COICPIKAHHS 1
C TIOMOIIIBIO YpaBHEHH [TpakTudeckue 3aHATH 1
1
1
1

OK-03, OK-04,
OK-05, OK-06,
OK-07
K 1.4
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Tema 14.6 Conepxanne yaeOHOT0 MaTepuaa
Pemenue 3a1a4. | OOume MeTobl PelIeH!s YPAaBHCHHH. YpaBHEHUS U HEPABEHCTBA C MOJYJIEM U C
YpaBHEHUs U HEPABEHCTBA | mapaMeTpaMu
1

[IpakTuueckoe 3anaTue |
Koncynbranumn 10
IIpomexyTounas arrecranus (JK3amMeH) 4
Bcero: 288
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3. YCJIOBUS PEAJIM3AIIAU ITIPOT'PAMMBI OBIIIEOBPA3OBATEJBHON
JANCHUITINHBI

3.1. TpeGoBaHusi K MUHUMAJBLHOMY MATEPUAIBLHO-TEXHHYECKOMY O0ecrevdeHn 0

Jns peanmzanmu MPOrpaMMBbl  TUCHUIUIAHBI TPETYCMOTPEHBI  CIEAYIOIINE CIeIHAIbHBIC
MMOMENICHUS: yaeOHbIN KaOuHeT «MaTteMaTHuKm.

Kabuner «MaremaTuKn», OCHAIIICH B COOTBETCTBHUHU ¢ 11. 6.1.2.1 oOpa3oBaTeIbHOM MporpaMMBbl
o crenuaibHocTh 38.02.06 duHaHCHI

3.2. UnpopmannonHoe odecnevyenne 00y4eHus

Jlns peanuzanuu nporpamMMmbl OMOIMOTEUHBIH (OHI 00pa30BaTEIbHON OpPraHU3AIMH UMEET
MEYaTHBIC U JJICKTPOHHBIC O6p330BaT€J'II)HI>IC u I/IH(l)OpMaIII/IOHHI)IC PECYPCBI, pPCKOMECHIOBAHHBIC JIA
MCIIONIb30BaHuUs B 00pa3oBaTeIbHOM IpoIiecce, He CTapiie MATH JIET C MOMEHTA U3/IaHus.

OCHOBHBIE HCTOYHUKH
1. A6nymmuna, K. P. Marematuka : yweOnuk s CIIO / K. P. AGnpymniuna, P. T.
MyxameraunoBa. — Caparos : [IpodobpazoBanue, 2025. — 288 c. — ISBN 978-5-4488-0941-5. —
TekcT : »NeKTpoHHBIH // DiIeKTpoHHBIH pecypc 1udpoBoi obpazoBatensHOl cpeasl CIIO
PROFo6Gpa3zoBanue : [caiit]. — URL: https://profspo.ru/books/99917
JlonoJiHuTeIbHbIE HCTOYHUKHU

2. TerpyamBunm, E. B. Matematuka. Yacts 1 : npaktukym / E. B. Terpyamsunu, B. B. Epmios.
— 2-e u3n. — Mockaa : Al [lu Ap Meaua, 2024. — 204 c. — ISBN 978-5-4497-0748-2. — Tekcr :
ANIEKTPOHHBIK  //  DOnekTpoHHBIH  pecypc  1mubpoBoit  obpasoBarenbHOi  cpenst  CIIO
PROFo6pa3osanue : [caift]. — URL: https://profspo.ru/books/99095
3. TerpyawmBuiu, E. B. Matemaruka. Yacts 2 : npaktukym / E. B. Terpyamuiu, B. B. Epios.
— Mocksa : Al [Iu Ap Menua, 2024. — 196 c. — ISBN 978-5-4497-0750-5. — TeKcCT : 31eKTpOHHBIN
// DnexTpoHHbIH pecypc nnudpoBoit oopazoBarensbHoil cpeasl CIIO PROFoGpa3oBanue : [caiit]. —
URL: https://profspo.ru/books/99096
4. TerpyawmBuin, E. B. Matemaruka. Yacts 3 : npaktukym / E. B. Terpyamsuiu, B. B. Epios.
— Mocksa : Aii [Iu Ap Meaua, 2023. — 106 c. — ISBN 978-5-4497-1543-2. — TeKcCT : 31€KTpOHHBIN
/I DnekTpoHHBIH pecypc mudpoBoit oopazoBarenbHOU cpenbl CIIO PROFob6pa3oBanue : [cait]. —
URL: https://profspo.ru/books/117621
5.Marematuka: anrebpa 1 Hauajga MaTeMaTUYECKOTO aHaJIu3a, TeoMeTpusi. AnreOpa u Havana
MareMmatndeckoro aHamms3a: 10 kmacc: 0a3oBwlii ypoBeHb. B 2 wactax. Y.l : yuebnuk / A. T.
Mopakosuuy, I1. B. Cemenosn, JI. A. Anekcanaposa, E. JI. MapnaxaeBa. — 2-e uzn. — Mockaa :
[Tpocemenue, 2024. — 256 c. — ISBN 978-5-09-102093-9, 978-5-09-101590-4 (u.1). — TexcrT :
ANIEKTPOHHBIA  //  DNEeKTpOHHBIH  pecypc  mudpoBoii  obOpazoBarenbHoil  cpeast  CIIO
PROFob6pa3zoBanue : [caiit]. — URL: https://profspo.ru/books/132383
6.MaremaTuka: anrebpa U Hauajga MaTeMaTUYECKOr0 aHaJIu3a, TeoMeTpusi. AnreOpa U Havana

Maremarndeckoro aHammsa: 10 kmacc: 0a3oBblii ypoBeHb. B 2 wactax. Y.2 : yuebnuk / A. T.
Mopakosuuy, I1. B. Cemenos, JI. A. Anekcanaposa, E. JI. MapnaxaeBa. — 2-e¢ uzn. — Mocksa :
[Tpocemenne, 2024. — 208 c. — ISBN 978-5-09-102093-9, 978-5-09-101591-1 (u.2). — TekerT :
ANEKTPOHHBIA  //  DNEeKTpOHHBIH  pecypc  mmdpoBodi  obOpazoBatenbHOM  cpeasl  CIIO
PROFo6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/132384
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3J’[eKTpOHHLIe H31aHUA

1. Bcepoccuiickue wuHTepHeT-omuMmuansl. - URL: https://online-olympiad.ru / (marta
obpamenust: 12.07.2022). - TeKCT: 37I€KTPOHHBIH.

2. Enunas xommexknus uudpoBeix oOpazoBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru (mara oOpamenusi: 08.07.2022). - TekcT: 37€KTPOHHBIH.

3. NudopmannonHas cucrema « ETnHOE OKHO JToCTyTa K 00pa30BaTeIbHBIM pecypcamy. -
URL: http://window.edu.ru/ (nara o6pamenusi: 02.07.2022). - Tekct: 31eKTpOHHBIH.

4. Hayunas snextponnas Oumbmmorexka (HOB). - URL: http://www.elibrary.ru (mara
obpamenus: 12.07.2022). - TeKCT: 3IeKTPOHHBIH.

5. OTtkpeIThIi KOMIemK. Maremaruka. - URL: https://mathematics.ru / (nata oOpameHus:
08.06.2022). - TekcT: 2IEKTPOHHBIMN.

6. [ToBTOpuM MatemaTuky. - URL: http://www.mathteachers.narod.ru / (gara oOpamieHusi:
12.07.2022). - TekcT: 3AEKTPOHHBIMN.

7. CnpaBoYHUK o MAaTE€MaTHKE s IIIKOJIbHHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mata oOpamenus: 12.07.2022). - TekcT:
JJIEKTPOHHBIN.

8. Cpennsst MaTemaTudeckast uHTepHer mkona. - URL: http://www.bymath.net/ (mara

obpamenust: 12.07.2022). - TekcT: 3MEKTPOHHBIMH.

9. ®enepanbubiii nmopran «Poccuiickoe oOpasoBanue». - URL: http:/www.edu.ru/  (mata
obpamenust: 02.07.2022). - TekcT: 3MEKTPOHHBIMH.
denepalibHBIN IEHTP HHPOPMAITMOHHO-00pazoBaTenbHBIX pecypcoB. - URL: http:/fcior.edu.ru / (nata
obpamenus: 01.07.2022). - TekcT: 37eKTPOHHBIH
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4. KOHTPOJIb 1 OLIEHKA PE3YJIBTATOB OCBOEHUA
OBIIEOBPA30BATEJBHOMN JUCIUILINHBI

KoHTpoJib U OleHKa pe3yJbTaToB OCBOCHUS 00IIe00pa3oBaTeNbHOM JAUCIUILIHHBI PACKPBIBAIOTCS

qgepes JUCHUILIMHAPHBIC

pe3yJbTATHI,

HaITpaBJICHHBLIC Ha

¢dbopMupoBaHue

o01mx

npodeccnoHaNbHBIX KOMIETEHIIUN MO pa3/iesiaM U TeMaM COJIep KaHUs yueOHOro MaTepHara.

u

P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/¢,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14, 7.15, 7.16, 7.17
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

Ooémas/npodeccuonanbHast Pa3znen/Tema Tun oneHoYHbIX
KOMIIETEHI[HSA MepOonpusiTUSs

OK 01.Bbibupatb cnocobbi P 1, Tema 1.1, 1.2, 1.3 TT-o/c, 1.4, 1.5, | TecrupoBanue
peLleHus 3aau 1.6 YcTHEI onpoc
npodeccroHaIbHOM 562, Temsr 2.1, 2.2,2.3, 2.4, 2.5 II-0/¢, | Maremarnueckuit
ACATETIBHOCTH P 3, Tems 3.1, 3.2, 3.3 T-o/c, 3.4 AT
MPUMEHNTENBHO K P4, Temsi4.1,4.2,43, 44,45, 4.6, 47 | VBAMBaLyatbHas
Pa3/INvYHbIM KOHTEKCTaM H—O/C, 4.8, 4_9’ 4-10’ 4.11 CaMOCTOATCIIbHAsA

P 5, Temst 5.1, 5.2 pabota

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pE3yJIbTaTOB

MPaKTUYECKHUX paboT
3ammTa TBOPYECKHUX
pabort

3amura
WH/IUBUyaIbHbIX
IIPOEKTOB
KonrponsHas pabora

P7, Temo1 7.1,7.2,7.3,74,7.5,7.6,
7.7 11-0/¢,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14,7.15,7.16, 7.17
P &, Temsnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temn1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-o/c,

P 12, Temsr 12.1, 122, 12.3, 12.4 Brmonuerue
P 13, Temsr 13.1, 13.2,13.3, 13 .4, JCAMCHATIMOHHBIX
13.5 IT-o/c, 13.6 3aflaHuu
P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6
OK 02. Ucnonws30BaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPECTBA 1.6 VeTHBI onpoc
[IOVCKA, AHATM3A K g 62, Tembi 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | \Marematueckiit
WHTEpHpeTani HHPOPMALUU :
1 HEOpMA-THOHHBIE P 3, Tewsi 3.1, 3.2, 3.3 TT-o/c, 3.4 e
rexHONOrHH U BhmonHerms | P4 TeMbI4.1,4.2,4.3,4.4,4.5,4.6,4.7 AUBHIY
33121 pOECCHORAIBHO I-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOsATEIbHAs
P 5, Tems 5.1, 5.2 pabota
AICATCIBHOCTH, P 6, Tembi 6.1,6.2,6.3,6.4,6.5,6.6, | Ipeacrasienne
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yabTaToOB

MIPaKTUYECKHUX paboT
3amuTa TBOPUYECKUX
pabort

3amura

VHIUBHTy aJIbHBIX
MIPOEKTOB
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11.4,11.5,11.6 IT-o/c, 11.7

KonrponsHas padora

P12, Temsr 12.1,12.2,12.3,12.4 Brmonnenue

P 13, Temnr 13.1, 13.2, 13.3, 13 .4, SK3aMEHAI[MOHHBIX

13.5 IT-o/c, 13.6 3a1aHHi

P 14, Temnl 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
OK 03. MNMnaHupoBaTb “ P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
peann3oBbIBaTh co6cTBEHHOE | 1.0 YcTHBIH onpoc
npodeccnoHanbHoe U 562 Temer 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/¢, | Maremaruueckuii
JMAHOCTHOE pasBuThe, P 3, Temsi 3.1, 3.2, 3.3 [l-o/c, 3.4 AMKTanT
MPEANPUHMMATENBCKYIO P 4, Tempr 4.1,4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VIBAMBUAyaIbHAS
AeATENIbHOCTb B H-O/C, 4.8, 4‘9’ 4_10’ 4.11 CaMOCTOATCIIbHAA
npodeccmoHanbHOM chepe, P 5, Tems1 5.1, 5.2 paborta
MCNONb30BaHMA 3HAHMA MO P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBienue
npaBoBon U GUHAHCOBOM 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaTOB

FPaMOTHOCTU B PA3/INYHbIX
XU3HEHHbIX CUTYaUUNAX,

P7, Temo1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14,7.15, 7.16, 7.17
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temn1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

NPaKTHYECKUX padoT
3amuTa TBOPYECKUX
pabot

3amura

WHIUBUy aJIbHBIX
MIPOEKTOB
KonTponbhas padbora

P12, Temnt 12.1, 122, 12.3, 12.4 Brmonnenne

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

13.5 IT-o/c, 13.6 3a/1aHuH

P 14, Temsi 14.1, 14.2, 14.3, 14.4,

14.5 IT-o/c, 14.6
OK 04. 3ddpeKTnBHO P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
B3aMMOJeiiCTBOBaTb U 1.6 YCTHBIH onpoc
paboTaTb B KONNEKTUBE U g 62’ Temsr 2.1, 2.2, 2.3, 2.4, 2.5 II-0/¢, | Maremaruueckuii
KOMAHAE; P 3, Temst 3.1, 3.2, 3.3 [l-o/c, 3.4 FHICTATT

P4, Tembi 4.1,4.2,4.3, 4.4, 4.5, 4.6, 4.7 | VIRAMBALyaIbHas

-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATE bHAS

P 5, Tems1 5.1, 5.2 pabora

P 6, Temrr 6.1,6.2,6.3,6.4,6.5,6.6, [IpencraBnenue

6.7 I1-o/c, 6.8, 6.9, 6.10 II-o/c, 6.11 pe3yabTaToOB

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/¢,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14,7.15,7.16,7.17
P 8, Temsrl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temn 12.1,12.2, 12.3,12.4

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

MPAKTUYECKUX paboT
3amuTa TBOPUECKUX
pabort

3ammra
MHAUBUAYaIbHbBIX
MIPOEKTOB
KonTponbnas pabota
Brinosnnenue
HK3aMEHAIIMOHHBIX
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13.5 I1-o/c, 13.6 3aJaHui

P 14, Temnr 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
OK 05. Ocywectenatb yctHyto | P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
M MUCbMEHHYIO 1.6 YcTHBIIH onpoc
KOMMYHUKALLMIO Ha P 2, Temst 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Marenamueckuii
rocyapCTBEHHOM A3blKe 12)2 Tenzr 3.1 3.2. 3.3 [o/c. 3.4 JMKTAHT
Poccuiickort ®eaepauni € | py oy 41,40, 43, 4.4, 4.5, 4.6, 4.7 | AHAMBIIyaIbHAS
Y4eTOM OCOBGEHHOCTEN M-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIbHAI
COLMANbHOTO U KYJIbTYPHOTO P 5, Temsi 5.1, 5.2 pabora
KOHTEKCTa P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, 1.5, | IIpencraBinenue

1.6 pe3yJIbTaToB

P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4
P4, Tems14.1,42,43,4.4,4.5,4.6,4.7
IT-o/c, 4.8,4.9, 4.10,4.11

P5, Tempr 5.1,5.2

P 6, Temnr 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, 6.11
P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14, 7.15, 7.16, 7.17
P 8, Temsrl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temmr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

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

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6P 9, Tems1 9.1, 9.2,
9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3

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

P 14, Temsr 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6

MPaKTUYECKUX PadoT
3aiuTa TBOPUYECKHUX
pabor

3amura
WHIUBUIYaTbHBIX
MIPOEKTOB
KonTponbhas padbota
Brinosnnenue
IK3aMEHAIIMOHHBIX
3aJaHuN

OK 06. Mposanatb
rpa*kAaHCKO-MaTPUOTHUYECKYHO
No3nuMIo, LEMOHCTPUPOBATb
0OCO3HaHHOE NoBeAeHMe Ha
OCHOBE TPAAULIMOHHBIX
POCCUMNCKMX JyXOBHO-

P 1, Tema 1.1, 1.2, 1.3 I1T-o/c, 1.4, 1.5,
1.6

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Temo1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c,

TectupoBanue
YeTHBIH o1poc
MaremaTrnueckuit
JUKTAHT
NuauBunyansHas
CaMOCTOSATEIbHAS
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HpPaBCTBEHHbIN LLEHHOCTEN, B
TOM YUCNE C Y4ETOM
rapmMoHmsaumm
MeXXHaLMOHaNbHbIX U
MEXPENUTMO3HbIX

7.11,7.12,7.13,7.14,7.15,7.16,7.17
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

paborta
IIpencraBienue
pe3yNbTaToB
MIPaKTUYECKHUX paboT
3anmra TBOPYECKUX

OTHOLLEHWNI, NPUMEHATb pabor
CTaHAapThl 3ammra
aHTUKOPPYMLUMOHHOIO WHIUBUY AJIbHBIX
noseeHus IPOEKTOB
KonrponsHas pabora
Bremonnenue
OK3aMCHAIIMOHHBIX
3aJlaHui
OK 07. CopenctBoBaTh P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
COXPaHEHMIO OKpPYIKatoLLLEN 1.6 Y CTHEII ompoc
cpefbl, pecypcocbeperkeHuio, g 62, Tewmbr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremarnueckuii
MPUMEHATL 3HaHVs 06 P 3, Temsi 3.1, 3.2, 3.3 [l-o/c, 3.4 ARKTanT
MSMEHEHWAX kMMata, P4, Tempr 4.1,4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VIBAMBUAyaIbHAS
NpUHLUANbI 6€p6)KJ1VIBOFO H-O/C, 4.8, 4_9’ 4-10, 411 CaMOCTOATCIIbHaA
Nnpoun3BoacTBa, 3GPEKTUBHO P 5, Temsl 5.1, 5.2 paborta
[encTBoBaTh B YpesBblvanHblX | P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
CUTyaumsaXx 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaTOB

P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14, 7.15, 7.16, 7.17
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

MPAaKTUYECKUX PaObOT
3amuTa TBOPYECKUX
pabot

3ammura
WHIUBUYaTbHBIX
MIPOCKTOB
KontponbHas padota

P 12, Temsr 12.1, 12.2, 12.3, 12.4 Brimonenne
P 13, Temsr 13.1,13.2, 13.3, 13.4, JHIAMCHATHOHHDIX
13.5 I-o/c, 13.6 3a1aHui
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6
IIK 1.4. CocTtaBnsiTh P1,Tema 1.3 TectupoBanue
IIJIAHOBBIC IOKYMCHTBI P2, tema 2.5 VYcrHblii onpoc
TrOCyIapCTBCHHBIX U P 3, Tema 3.3 MareMmaTH4deCcKHit
MYHULUIAIBHBIX YUPSKICHUN | P 4 Tema 4.7 JMKTaHT
¥ 000CHOBAHNS K HUM P 6, Tema 6.10 WuauBuyanbHas
P7,Tema7.7,7.10 CaMOCTOSATEIbHas
P 8, Tema 8.5 pabota
P11, Tema 11.6 IIpencrasieHue
P 12, Tema 12.2 pe3yabTaToOB

P 13, Tema 13.3, 13.6
P 14, Tema 14.5

MPAaKTUYECKUX paboT
3amuTa TBOPUYECKUX
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pabor

3ammTa
WHIBUTYTBHBIX
MIPOEKTOB
KontponpHas padota
Bremonnenue
9K3aMEHAlIMOHHBIX
3aJaHuM
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