M HHHKHCTEPCTHBDO [P OCHEEIL EHH S
PoOCCHMHACKONWN MEAEPALHUH

PACCMOTPEHO: YTBEPXEHO:

Ha 3acefaHuu legarornyeckoro coseta Ha 3acepanun CoBeTa No OUEHKE COAepKaHUA U
®re0y Ano neno KauyecTBa NpUMepHbIX pabounx nporpamm
Mpotokon N2 13 061eobpa3oBaTENbHOIO U COLMANBHO-

OT «29» _ceHTabpa_ 2022 T. ryMaHMTapHOro LMKNOB CpefiHero

npodeccnoHanbsHoro obpasosaHus
lpotokon N 14
oT «30» Hos6psa 2022 r.

[MPUMEPHAA PABOYAA NMPOTPAMMA
obuieobpa3zoBaTenbHOW AUCLIMTIUHDI
«MaTtematuka»

s npodeccuoHanbHbix 06pa3oBaTesibHbIX
opraHu3auumu

6a30BbIil ypoBeHb (BapuaHT 1)

o6beM: 232 u.

pekomeHposaHo: gnsa YITC 18.00.00, 19.00.00, 22.02.01, 22.00.00 (22.02.01,
22.02.02,22.02.07), 31.00.00, 32.00.00, 33.00.00, 34.00.00, 36.00.00, 40.00.00,
42.00.00, 43.00.00, 46.00.00, 49.00.00, 50.00.00, 51.00.00, 52.00.00, 53.00.00,
54.00.00 (kpome 54.02.06)

MOCKBA WPMO
2022



ABTOPCKWW KONNEKTUB

PykoBoauTtenn aBTOPCKOro KoNNeKTuea:
JlaBpeHoBa EkatepuHa BnagumupoBHa, KaHp. nef. HayK

ABTOPCKMIN KONNEKTUB:

MuxpuHa TatbsaHa BnagnmmnposHa

CacuHa TaTbaHa BanepbeBHa

Conpaesa Mapusa BnagumunpoBHa, KaHA. nej. Hayk
®epoceeBa 305 PobepToBHa, KaHA. Nef. HayK, [OLEHT

Peuensenr:
CHeryposa Buktopua UropesHa — JOKTOp nefarornyeckmx Hayk, LOLEHT, 3aB.
kaenpon MeToANKM 0OyYeHUs MaTeMaTuke U nHdopmatuke PITIY um. A.U. TepueHa

JKcnepTHble 3aKNI0YEHUA MO pe3yibTaTaM IKCNEpPTU3bl NpUMepHOM paboueit
nporpammbl

®YMO CNO no YIMC 14.00.00 «ApgepHan 3HepreTuka»

0T «10» Hosbps 2022 .

®YMO CNO no YIMC 15.00.00 «MawmnHocTpoeHne»
0T «18» HoA0ps 2022 .



COAEPYAHUE

1. 06was xapaKTepucTMKa NnpumepHoi paboyeit nporpammbl 06LWEe06pa3oBaTENbHON

ANCUUTIMHBL KMATEMATUK tuvvernrennrerneeneeereeereserasenssessscsssesssessscsssesssesssssnnens 4
2. CTpyKTypa v coaepxaHune 061e06pa3oBaTeIbHON AUCLUUMINHDL cevueenrenrenennnnnns 17
3. YcnoBusa peanu3auum nporpammbl 061eo6pa3oBaTenbHO AUCUUNINHDI .......... 28
4. KoHTpONb M oUeHKa pe3ynbTaToB 0CBOEHUA 00We06pa3oBaTebHOM AUCLUNIUHDI
........................................................................................................... 29



1. 06wwas xapaKTepuCTMKA NpUMEPHOI paboyeit nporpammbl
06uieobpa3zoBatenbHOt AucUUNAUHL «MaTeMaTuKa»

1.1. Mecro AUCLUMNAUHBI B CTpYKTYpe npodeccuoHanbHoOM
obpasosatenbHoi nporpammbl CMO:

06weobpazoBaTenbHan aucuunaMHa «MatemaTukay anseTcs ob6s3aTenbHoOM
yacTblo  00WeoOpa3oBaTeNbHOrO  UMKAA  00pa3oBaTeNbHOW  MporpamMmbl B
cootBetcTeuu ¢ Proc

(npogeccun/cneymansHocTu)

1.2. llenu n nnaHupyemble pe3ynbTathl 0CBOEHUSA AUCLUNANHDI:

1.2.1. Uenb gucumnauHsl

CopepkaHue nporpammbl 061e06pa3oBaTeNbHON JUCLUNANHLI «MaTeMaTnka
HanpaBNeHO HA [JOCTUXKEHWE pe3ynbTaTOB €€ U3yYeHUa B COOTBETCTBUM C
TpebosaHuamu ®roC COO ¢ yuetom npodeccnoHanbHoi HanpasneHHocT ®TOC CI10.

1.2.2. Nnannpyemble pe3ynbTaThl 0CBOEHUA 061e06pa30BaTENLHON AUCLUMIUHDI
B cooTBetcTBUU ¢ ®IOC CMNO m Ha ocHoBe ®T'OC COO

Ocoboe 3HaYeHMe aucumnarHa umeet npu hopmuposanuu u pazsutum OK v MK
(OK  ykaswiBaroTcA 1n3 HoBoro makera @F0C (M0 2022 roga no
npogeccun/cneynanbHocTy)



06wme KoMneTeHuUu

MMnaHupyemble pesynbTaThl 06yyeHUs

06wme’

IucumnnnuHapHble’®

OK 01. BeibupaTtb cnocobbl
pelweHns 3apay
npogeccnoHanbHoOM
[EeATENIbHOCTU NPUMEHUTENBHO
K pPa3/IMyHbIM KOHTEKCTaM

B yacTv Tpyf0BOro BOCMMUTAHMA:

- TOTOBHOCTb K TpyAy, OCO3HaHME LEHHOCTH
MacTepcTBa, TpyAonooue;

- TOTOBHOCTb K  aAKTUBHOW  AeATeNbHOCTM
TEXHOJIOTMYECKON UM COLMANbHOW HanpaBNEHHOCTH,
CNOCOOHOCTb  MHULMMPOBATb,  MIAHUPOBATL U
CaMOCTOATENIbHO BbINOJHATbL TaKYI0 LeATENbHOCTD;

- UHTepec K Pa3AnYHbIM chepam
npothecCMoHaNnbHOM AeATENbHOCTH,

Osnapgexue YHUBEPCANbHLIMM
NO3HABATE/IbHbIMU 1EACTBUAMM:

a) 6a3oBble normyeckune pencTeus:

y4yeOHbIMU

- CaMOCTOATENbHO hopmynnposarh "
aKTyanusuposatb npobnemy, paccMmaTtpuBath ee
BCECTOPOHHE;
- yCTaHaBAWBATb CYUIECTBEHHbIN MPU3HAK WU
OCHOBAHWA [NA CpaBHEHWUs, KnaccuuKaumm u
0600LWeHuUs;

-BlafieTb METOAAMM JOKA3aTebCTB, AITOPUTMAMK pPeLleHmns 3aay;
yMeHne hopMyNIMpoBaTh ONpPeAeNeHnA, aKCUOMbl U TEOPEMbI,
MPUMEHATb UX, MPOBOAUTbL A0Ka3aTe/bHblE PACCYXAEHUA B X0Ae
peweHuns 3aaay;

- yMeTb ONepupoBaTh MOHATUAMM: CTENEHb YUCAQ, Torapudm
4MCNA; YMEHUE BbINOAHATL BbIYMCIIEHNE 3HAYEHUI U
npeobpa3oBaHNUs BbIPAXEHUI CO CTENEHAMMU U NorapucmMamu,
npeo6pa3oBaHUA APOOHO-PaLMOHANbHBIX BbIPAXKEHUN;

- YyMeTb ONEPUPOBATb MOHATUAMMU: PaLMOHANbHbIE,
MppaLMOHaNbHble, NOKa3aTeNbHble, CTENEHHbIe, Norapudmuyeckue,
TPUrOHOMETPUYECKMNE YPAaBHEHUSA U HEPABEHCTBA, UX CUCTEMbI;

- yMEeTb ONepupoBaTh NOHATUAMMU: (DYHKLMA, HENPEPbLIBHASA
(byHKLMS, TPOU3BOAHAs, NepBo0Opa3Has, onpeeeHHblil
WHTErpaj; yMeHue Haxo4MTb MPOU3BOAHbIE 3/IEMEHTAPHbIX
hYHKLMIA, MCNOAb3YA CNPAaBOYHbIE MaTepuabl; UCCNEA0BATh B
NPOCTENLNX Cy4asaX QYHKLMU HA MOHOTOHHOCTb, HAXOAUTb
Haubonblwmne N HauMeHblWKUEe 3HAYEHNS PYHKLMIA; CTPOUTL FpaduKm
MHOTOYJIEHOB C UCMOJ/Ib30BAaHMEM annapaTa MaTeMaTuyeckoro
aHanu3a; NpMMEeHATb MPOU3BOAHYIO NPY peleHnn 3a4ay Ha

! YKa3bIBAIOTCA IMYHOCTHBIE U MeTanpeaMeTHble peyabtatel u3 ®r0C COO (B nocnepHein pegakuuu ot 12.08.2022) B oTrnarosbHon Gpopme, GopMupyemble 061ie06pa3oBaTeNbHON

AMCLUNINHON

¢ fucunnnnHapHble (MpeaMeTHbIE) pe3ysbTaThl YKa3blBaloTCA B COOTBETCTBMM C UX MOJIHbIM nepeyHem Bo ®TOC COO (8 nocnenHen peakumm ot 12.08.2022)




onpeaenatb UeAn [AeATENbHOCTH,
napaMmeTpbl U KpUTEPUMN UX JOCTUKEHUSA;

- BbIABNATb 3aKOHOMEPHOCTU M NpOTUBOpEUMNa B
paccMaTpuBaeMbIX ABNEHUAX;

- BHOCUTb KOPPEKTUBLI B 1€ATENbHOCTb, OLEHUBATH)
COOTBETCTBME Pe3yabTaToB LeNAM, OLEHUBATb PUCKM
nocneacTBUN AeaTeNbHOCTU;

- pa3BMBaTb KPEATMBHOE MbILWNEHWNE NPU PeLIEHUM
)KM3HEHHbIX Npobnem

6) 6a3oBble UcCNefoBaTENbCKUE AENCTBUA:

- BNafieTb HaBblKaMu y4eOHO-UCCNe0BaTENbCKOW 1

NPOEKTHON [AeATeNbHOCTM, HABbIKaMM pa3pelleHus
npobnem;
BbIABNATb MPUYMHHO-CNELCTBEHHbIE CBA3U U
aKTyanu3uMpoBaTb 3afayy, BbIABUraTb runotesy ee
pelleHunn, HaxoanTb aprymMeHTbl A1A [OKa3aTeNbCTBa
CBOWX VTBEPXAEHWUW, 3aAaBaTb MapaMmeTpbl U
KpUTEpUW pelleHus;

- aHaNM3MpOBaTb MONyYEHHble B X0f€e PpelleHus
3alauM  pe3ynbTathl, KPUTUYECKM OLIEHMBATb WX
[A0CTOBEPHOCTb, NPOrHO3MPOBATb M3MEHEHWUE B HOBBIX
\VCNOBUAX;

-- YMeTb NEPEHOCUTb 3HAHMA B NO3HABATEJNIbHYIO U
NpaKTUYeCKyo 061acTu XKU3HEAEeATENbHOCTY;

3a/laBaThb

- yMeTb MHTErpuMpoBaTb 3HAHUA U3  Pa3sHbIX]
npeameTHbIX 0biacTeit;
- BbigBMraTb ~ HOBble  Mieu,  npeanaratb

OPUTrNHAIbHbIE MOAXOAbl N PellEHNA;

[ABUXeHUWe; pelaTb NPaKTUKO-OPUEHTUPOBAHHbIE 3a[a4u Ha
HanbonbluMe U HAUMEHbLUNE 3HAYEHUS, HA HAXOXKAEHWE NyTH,
CKOPOCTU U YCKOPEHUs;

- yMeTb ONepupoBaTb NOHATUAMU: paLMoOHanbHasA hyHKUMS,
nokasartenbHasa dyHKLMA, cTeneHHasa dyHKLKUA, norapudbmMuyeckas
byHKUMA, TPUroHoMeTpUudeckne GyHKLMUmM, obpaTHble hyHKLUK;
yMeHMWe CTPOUTb rpadMKmM U3yUYeHHbIX PYHKLMIA, MCNONb30BaTh
rpacmMKn Npu U3y4eHU NPOLECCOB U 3aBUCUMOCTEN, MPU pelleHnm
3a/iay M3 Apyrux y4ebHbIX NpefMETOB W 3aay4 U3 peanbHoW XU3HK;
BblpaxkaTb GOpMyNaMu 3aBUCUMOCTU MeXLY BENUYNHAMMY;

- YMeTb pellaTb TEKCTOBbIE 33[ja4M pa3HbIX TUMOB (B TOM YKcne
Ha NPOLEHTbI, JONMU U YACTK, HA ABUKEHUE, paboTy, CTOUMOCTb
TOBApOB W YCAYT, HANOTKW, 33a4u U3 061aCTU yNpaBReHUs NYHBIMMU
U cemeliHbIMM DMHAHCaMK); COCTABNATb BbIPAXeHUS, ypaBHEHMA,
HepaBeHCTBA U UX CUCTEMbI N0 YCNOBWIO 3afayu, UccnenoBatb
NoNy4YeHHoe pelleHne 1 oLeHMBaTb NPaBLoNoA06HOCTb
pe3ynbTaTos;

- yMeTb ONepUpoBaTh MOHATUAMU: CpeaHee apudmeTUyecKoe,
MeAWaHa, Hanbobluee U HaMMEHbLIEE 3HAYEHMS, Pa3MaX,
mcnepcus, CTaHAApPTHOE OTKJOHEHWE YNCN0BOro Habopa; ymeHue
W3BNEKaTb, MHTEPNPETUPOBATL MH(OPMALMIO, NPEACTABAEHHYIO B
Tabnuuax, Ha guarpammax, rpacdmkax, oTpaxarolLly CBOMCTBA
peanbHblX NPOLLECCOB U ABNEHUN; NPeAcTaBAATb MHOPMALMIO C
nomolLLblo TabauL, M fuarpamm; UCCNefoBaTb CTaTUCTUYECKUE
[laHHble, B TOM YuUCNe C NpUMeHeHneM rpauyecknx MeTofoB
3NEKTPOHHBIX CPefCTB;

- yMeTb ONepupoBaTb MOHATUAMMU: CYYANHBIA ONLIT U Cly4YaiHoe
coObITUE, BEPOATHOCTb C/IY4ANHOro COOLITUA; YMEHWE BEIYUCNATL

BEPOATHOCTb C NCNMONb30BAHNEM FpaCbVILIECKVIX METOO0B;




1 CNOCOOHOCTb MX UCNOMb30BaHMA B NO3HABATENbHOM NPpUMEHATDL q)OpMyJ'IbI CNOXEHUA U YMHOXEHUA BepOﬂTHOCTEVI,

U colManbHOM NpaKTuKe

KOMOGMHATOpPHbIE GaKTbl M HOPMYNbI NPU PELIEHNM 33AaY;
OLieHMBATb BEPOATHOCTU PeanbHbIX COOLITUIA; 3HAKOMCTBO CO
CNyYaiHbIMM BENMYUHAMM; YMEHWE NPUBOAUTL NPUMEPBI
NpOosiBNEHNA 3aKOHa GONbLINX YUCEN B NPUPOAHbBIX U
00LLeCTBEHHbIX ABNEHUAX;

- yMeTb ONEPUPOBATb NOHATUAMM: TOUYKA, NPAMAs, NIOCKOCTb,
NPOCTPAHCTBO, iBYIPaHHbIN Yro, CKpeLuBaLUmecs npsmble,
napannenbHOCTb M NEPNeHAUKYNAPHOCTb NPAMbIX U NIOCKOCTEN,
YroN Mexay NpsMbiMU, YT MEXAY NPAMOI U NNOCKOCTbIO, Yron
MeX [y NNOCKOCTAMM, PAacCTOAHWE OT TOUKU 10 NAOCKOCTH,
PACCTOSIHMUE MeXAY NPAMbIMU, PACCTOAHMUE MEXAY MNOCKOCTAMMU;
yMEHWE UCMONb30BaTh NPY pelleHnn 3a4a4 U3yyeHHble GakTbl 1
TeopeMbl NNAHUMETPUN; YMEHNE OLIEHMBATL pa3Mepbl 06LEKTOB
OKpPYXAIOWEro M1pa;

- yMeTb ONepuUpoBaTh NOHATUAMU: MHOFOrPaHHUK, CeYeHUe
MHOrorpaHHuKa, Ky6, napannenenune, npu3ma, nupamuaa, hurypa
W NOBEPXHOCTb BPallEHNUs, UUANHAP, KOHYC, Wap, cdhepa, ceyeHns
hurypbl BpalileHUs, NNOCKOCTh, Kacalowancs chepbl, LUAUHAPA,
KOHYyCa, NNoWajab NOBEPXHOCTM MMPAMUAbI, MPU3MbI, KOHYCA,
UUAMHAPA, niolwaab chepsl, 06beM Kyba, NpAMOYroabHOro
napannenenunena, NUpamMuibl, NpM3mbl, LMAUHAPA, KOHYCA, Wapa;
yMeHWe n306paxarb MHOrOrpaHHUKM U NOBEPXHOCTM BPALLEHNSA, UX
CEYEHMSA OT PYKU, C NOMOLLLI0 YEPTEKHBIX UHCTPYMEHTOB M
3/1eKTPOHHbIX CPEACTB; YMEHME pacno3HaBaTb CUMMETPUIO B
NPOCTPAHCTBE; YMEHMUE pacno3HaBaTb NpaBUbHblE
MHOTOrpaHHUKK;

yMeTb ONepupoBaTh NOHATUAMU: ABUKEHME B NPOCTPAHCTBE,

I'IO,U,O6HbIe Cbl/lrypbl B NPOCTPAHCTBE; UCMONb30BATb OTHOWEHNE




nnowanei noepxHocTeit 1 06beMOB NOAOOHbBIX hUryp Npu
pelweHnn 3apay;

- YMETb BbIYNCNATL TEOMETPUYECKUE BENNYUHDI ([IMHA, yroN,
nnowazb, 06veM, NaowWasb NOBEPXHOCTH), UCMNONb3YA U3YYEHHbIE
chopmynbl U METOABI;

- yMeTb ONepUpOBaTb NOHATUAMMU: MPAMOYrObHAA CUCTEMA
KOOPAWHAT, KOOPAMHATHI TOYKU, BEKTOP, KOOPAUHATbI BEKTOPA,
CKanApHoOe Npou3BefeHue, YroN Mexay BEKTOpaMu, CyMma
BEKTOpOB, NPOM3BefieHNE BEKTOPA HAa YNCNI0; HAXO4MUTb C MOMOLLbIO
U3y4YeHHbIX GOPMYA KOOPAMHATbI CEpeAnHbI OTpe3Ka, paccTosHNUe
MeX Ay ABYMA TOUKaMu;

-yMeTb BbIOMpaTh NOAXOAAWMMN U3YYEHHDBI METOA ANA PelleHUs
3a/1a4u, pacno3HaBaTb MaTeMaTUyeckue GakTbl U MaTeMaTUyeckue
MOZENW B NPUPOAHbIX U 0OLWECTBEHHbIX ABNEHUAX, B UCKYCCTBE;
yMeHWe NPUBOAMUTL NPUMEpPbI MaTEMATUYECKUX OTKPbLITUI
pPOCCMICKOM U MUPOBOM MAaTEMATUYECKOM HayKK

0K 02. Ucnonb3oBathb
COBpeMEHHbIE CpeACTBa
MOWUCKa, aHanu3a u
MHTEpnpeTaunmn uHdopmaumm,
U UHGOPMALMOHHBIE
TEXHONOTUU AN BbINOJHEHUS
3afay npoheccMoHanbHoM
NesaTeNbHOCTH

B o6nacTv LeHHOCTU HayYHOro NO3HaHUA:
-c)opMMPOBAHHOCTD MUPOBO33peHUs,
COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHIO Pa3BUTUA
HayKM M 0OWeECTBEHHOIM MPAKTUKM, OCHOBAHHOIO Ha
[uanore KyabTyp, CMNOCOOCTBYIOWEr0 O0CO3HAHMIO
CBOEro MecTa B NONMKYAbTYPHOM MUpE;

- COBepleHCTBOBaHME A3bIKOBOM W 4MTATENbCKOM
KyNbTypbl Kak CpeAcTBA B3aUMOAENUCTBUA Mexay
NI0AbMU U NO3HAHMA MUPA;

- O0CO3HaHWe LEHHOCTU Hay4yHON [AeATeNbHOCTU
roTOBHOCTb OCyLecTBNATb MPOEKTHYIO "
MCCNeaoBaTeNbCKYIO LeATeNbHOCTb UHAUBUAYANBHO U

- yYMeTb ONepupoBaTb MOHATUAMM: palUWOHanbHas yHKUUS,
nokasatenbHasn QYHKUMA, CTeNeHHasn GyHKUMA, norapudmmyeckas
(YHKUMA, TpUroHoMeTpudyeckne (GYHKUMKM, 0OpaTHble hYHKUMK;
YMEHUEe CTPOUTb TpadnKU M3YYeHHbIX (YHKUMIA, MCNONb30BaTh
rpachuKn Npy U3yyeHU NpoLLeccoB U 3aBUCUMOCTEN, MPU PELIEHUN
3ajay U3 Apyrux yyeOHbIX NpefMeToB U 3aAay U3 PeasbHOM KU3HU;
BblpaxaTb GOpMyNaMu 3aBUCUMOCTU MEXLY BENUYMHAMMY;

- yMeTb OMepupoBaTb MOHATUAMU: TOXKAECTBO, TOX[AECTBEHHOE
npeobpa3oBaHue, ypaBHEHWUE, HEPABEHCTBO, CUCTEMA YPABHEHUIA U
HEepaBeHCTB, PaBHOCUILHOCTb YPaBHEHWIN, HEPABEHCTB U CUCTEM,
pauMOHanbHble, WppauMoHanbHble, TMOKa3aTe/lbHble, CTEMeHHbIE,
norapugMuyeckme, TPUroHOMETpUYECKUE YpaBHEHUSA, HEPABEHCTBA

B rpynne.

U CUCTEMDI; YMETb pellaTb YpaBHEHUA, HEPABEHCTBA U CUCTEMBI C
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OBnapeHue YHUBEPCANIbHLIMY
NO3HABATE/IbHbIMU AENCTBUAMU:

B) paboTa c uHdopmaLmeii:

- BNafeTb HaBblKaMW NoAy4YeHWUs uHdboOpmauumn wu3
MCTOMHMKOB  Pa3HbIX  TUMOB,  CAMOCTOATENbHO
OCyWeCTBAATbL MOWUCK, aHanu3, CUCTeMaTM3auuio u
MHTEpnpeTauuio MHQOPMALMM Pa3NNYHBLIX BUAOB U
hopm npefcTaBneHuns;

- C037aBaTh TEKCTbl B Pa3/IMYHbIX hopMaTax C y4eToM
Ha3HaYeHMs WHGOPMaAUMM M LeNeBOW ayaUTOPUU
BbiOMpas onNTUManbHylo GopMmy NpeacTaBieHus U

y4eOHbIMU

BMU3yanu3auuu;

- oueHuBaTb  JOCTOBEPHOCTb,  JIETUTUMHOCTb
WHpOpMauuK, ee COOTBETCTBME MNPaBOBbIM U
MOpanbHO-3TUYECKUM HOpMaM;

- WCnonb30BaTb CPeAcTBa MHMOPMALMOHHBIX U
KOMMYHWUKALMOHHBIX ~ TEXHONOTMA B peleHun
KOTHUTUBHbIX, KOMMYHWKaTUBHbIX "
OpraHu3aluMOoHHBIX  3ajad c cobniofeHunem
TpeOOBaHWIt 3ProHOMUKM, TEXHUKM 6Ge3omacHoCTU
rurueHsl,  pecypcocbepexeHus,  NpaBoBbiX U
3TUYECKUX ~ HOPM,  HOpPM WH(OpPMaLMOHHON
besonacHoCTU;

- BNajeTb HaBbIKAMW PpACMNO3HaBaHWA W 3aWuThl
uHdopmauuy,  UHdopMaLMOHHO  Ge3onacHoCTH
IMYHOCTM

NOMOLLbIO Pa3/IMYHbIX NPUEMOB; pPellaTh YPaBHEHUS, HEPABEHCTBA U
CUCTEMbl C NApaMeTpoM; NPUMEHATb YPaBHEHMUSA, HEPABEHCTBA, MUX
CACTEMbl [N pelleHUs MaTemaTUyecKux 3adad M 3agad  u3
pasfM4YHbIX 061aCcTel HayKN U peanbHOM XU3HU;

yMeTb  CBOGOAHO  OMEpUpoBaTb  MOHATUAMU:  [BUXKEHME)
napannefbHbli  NepeHoc, CUMMETpUA Ha NJAOCKOCTU UM B
NPOCTPAHCTBE, MOBOPOT, NMpeobpasoBaHue nofobus, noaobHble
(bUrypbl; yMeTb pacno3HaBaTh paBHble U NOJOOHbIE PUrYPLI, B TOM
yucne B MpUpPOJe, UCKYCCTBE, apxXUTEKType; YMEeTb WUCMO/b30BaTh)
reoMeTpUYeCcKmne OTHOLIEHNS, HAXOUTb FEOMETPUYECKNE BENNYUHBI
(anuHa, yron, naowagb, obbem) Npu pelweHun 3afay U3 ApyYrux
yYEOHbIX NPeAMETOB U U3 PEANbHOM KU3HN




OK 03. lnaHuposatb u
peann3oBbIBaTb COOCTBEHHOE
npogeccuoHanbHoe u
MMYHOCTHOE pa3BuTHe,
npesnpUHUMATENbCKYHO
NeATeNbHOCTb B
npogeccuoHancHoOM cdepe,
MCNONb30BaTh 3HAHUA NO
(hMHaAHCOBOW rpaMOTHOCTY B
Pa3NNYHbIX XKU3HEHHbIX
cUTyaumax

B 06/1aCTH yXOBHO-HPABCTBEHHOTO BOCMUTAHMA:

-- chOpMUPOBAHHOCTb HPABCTBEHHOTO CO3HAHMUA
3TUYECKOTO NoBeeHUS;

- CNOCOGHOCTb OLEHWBATb CUTYyALMIO M NMPUHUMATb
0CO3HaHHblE PelleHns, OPUEHTUPYACH HA MOPaNbHO-
HPABCTBEHHbIE HOPMbI U LIEHHOCTU;

- 0CO3HaHWEe JIMYHOTO BKNafja B
ycToMYmMBOrO OyAyLEro;

nocTpoeHune

- yMeTb onepupoBarth NOHATUAMM: paumnoHanbHble,
MppaLMoHanbHble, NOKa3aTeNbHbIE, CTEMNEHHbIE, orapudMmuyeckme,
TPUTOHOMETPUYECKME YPABHEHUS U HEPABEHCTBA, MX CUCTEMBI;

yMeTb OMEepuMpoBaThb MOHATUAMU: MHOTOTPAHHUK, CedeHue
MHOTOrpaHHMKa, Kyb, napannenenunen, npu3ma, nupamuaa, burypa
W NOBEPXHOCTb BPAWEHMUSA, LMANHAP, KOHYC, Wap, cdepa, ceyeHuns
(burypbl BpaleHus, NAOCKOCTb, Kacawwascs cdepbl, UUAUMHAPA,
KOHyca, MNiolWaab NOBEPXHOCTU MMPAMUAbI, NPU3Mbl, KOHYCa,

- OTBETCTBEHHOE OTHOWEHWE K CBOWMM POAUTENAM W
(unn) ApyrMm YneHam cembM, CO3[AHMIO CEMbU HA
OCHOBE 0CO3HAHHOTO MPUHATUA LEHHOCTEWH CEMENHON
KW3HU B COOTBETCTBMM C TpaguUMUAMM HAPOAOB
Poccuu;
OBnapeHune
nencTBUAMU:
a) camoopraHu3aums:

VYHUBEPCaNbHbIMU PErynaTUuBHLIMU

UMAMHApa, nnowaab cdepbl, 06beEM Kyba, NpPAMOYrojbHOro
napannefenunena, NMpamuabl, NpU3Mbl, LMAKHAPA, KOHYCa, Wapa;
yMEHWE N300paxaTb MHOTOrPAHHUKM U NOBEPXHOCTU BPALLEHNS, UX]
CEYEHMA OT PYKMU, C MOMOLLBI0 YEPTEXHbIX WMHCTPYMEHTOB W
3/IEKTPOHHbIX CPEeACTB; YMeTb pacno3HaBaTb CUMMETPUIO B
NPOCTPAHCTBE; YMETb pacno3HaBaTh NPaBUIbHbIE MHOTOTPAHHUKY;
- yMeTb OMNepupoBaTb MOHATUAMM: TMpPAMOYrojbHas CUCTEMA
KOOPAWHAT, KOOPAMHATbl TOYKM, BEKTOP, KOOPAMHATHI BEKTOP3,

- CaMOCTOATENbHO OCYIWECTBAATb MO3HABATENbHYIO
NeATeNbHOCTb, BbIABNATL NpobGNEMbl, CTaBUTH U
cdbopmynupoBathb cobCTBEHHbIE 3agaun B
006pa3oBaTeNbHON  [JEATENbHOCTM U KU3HEHHbIX
CUTYyaLMAX;

- CaMOCTOATENbHO COCTaBAATb MJaH  peleHus
npobnemMbl C  YyY4eTOM UMEIWMUXCA  PECYypCoB,
COOCTBEHHbIX BO3MOXHOCTEN U NPEANOUYTEHUIA;

- 0aBaTb OLEHKY HOBbIM CUTYaLUAM;

cnoco6cTBoBaTh  (POPMUPOBAHMIO U  NPOSABIEHMIO
WMPOKOW 3PYAMLMM B pasHbiXx 001acTAX 3HaHMIA,
NOCTOAHHO TNOBLIWATL CBOW 00pa3oBaTeNbHbIA U

CKanipHoe Npou3BefeHUe, Yron MeXAYy BEKTOpaMmu, CyMmMa
BEKTOPOB, NPOWN3BEAEHME BEKTOPA HA YMCIO; HAXOAMUTb C MOMOLLbIO
N3yYyeHHbIX HOPMYN KOOPAMHATHI CepefiMHbl OTPE3Ka, PacCTosHUe
MeXay ABYMSA TOYKAMM

KYNbTYPHbIA YPOBEHb;
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6) caMOKOHTpOb:

MCMONb30BaTh MpUeMbl pednekcun AN OLEHKM
cUTyauuu, Boibopa BEPHOTO pelleHns;

yMeTb OLUEHMBATb PUCKM U  CBOEBPEMEHHO
NPUHUMATD PELUEHUSA MO UX CHUXKEHMUIO;

B) 3MOLMOHANbHbIA  MHTENNEKT, Npeanonarawlmii
ChOPMUPOBAHHOCTb:

BHYTPEHHEH MOTUBALMU, BKIKOYAIOWEN CTPEMIEHME K
[OCTUXEHWIO  Lenu W yChexy,  ONTUMU3M,
WHULMATUBHOCTb, YMEHWe AeliCTBOBaTb, MUCXOAA W3
CBOWX BO3MOXHOCTE;

- 3MNaTMK, BKJKYawLed CnocobHOCTb MOHKUMATh
3MOLMOHANbHOE COCTOAHWE APYIHX, YYWUTHIBATb €ro
NpW OCyLLECTBEHUN KOMMYHUKALMUHK, CNOCOGHOCTD K
COYYBCTBUIO M COMEPEKMBAHMIO;

- COLMaNbHbIX HABbIKOB, BKJIKYAKOWMX CNOCOOHOCTH

BbICTPAaMBaTb OTHOWEHMA C APYTUMU  JIIO[bMK,
3a60TUTbCA, NPOABNATbL WHTEPEC M  pas3pewarhb
KOHDUKTbI

OK 04. 3ddektnBHO
B3aMMOAeNCTBOBaTL U paboTaTh
B KOJINEKTUBE M KOMaHLE

FOTOBHOCTb K CaMOpPa3BUTMIO, CAaMOCTOATENIbLHOCTU U
caMoonpeaeneHunio;

-OB/laieHNe HaBblKaMU y4ebHO-UcCnenoBaTeNnbCKom,
MPOEKTHOW U COUNANbHON AeATENbHOCTH;

OBnageHne yHMBEPCANbHBIMU KOMMYHUKATUBHbIMM
nencTBUMAMKU:

0) COBMECTHAA AeATeNbHOCT:

MOHMMATb W  UCMONb30BaTb MNpeUMyLLecTBa
KOMaHAHOW M MHAMBUAYANbHOM paboThbl;

- YMeTb ONepupoBaTb MOHATUAMM: CAyYalHbIA ONbIT U ClyYyalnHoe
COObITUE, BEPOATHOCTb C/YYAMHOrO COOBLITMA; YMETb BbIYMCASATH
BEPOATHOCTb C UCMONb30BAHUEM FPadUUYECKMX METOLLOB; NPUMEHSAT
(hOpMYNbl CIOKEHUA U YMHOXKEHUA BEPOATHOCTEH, KOMOUHATOPHbIE
thakTbl M hOpMYNbl NPU peleHnn 3aAay; OLeHUBaTb BEPOATHOCTU
peanbHbIX COObLITWIA; 3HAKOMCTBO CO CNy4YalHbLIMWU BEAUYUHAMMK;
yMEHWEe NPUBOAUTL MPUMEPLI NPOSBIEHUSA 3aKOHA 6OMbLINX YMCeN B
NPUPOAHBIX U 00WECTBEHHbIX ABNEHUAX;

- yMeTb CBOOOJHO OMepupoBaTb MOHATUAMU: CTEMEHb C LEbIM

nokKasarteseMm, KOPEHb HaTypaanon creneHn, creneHb C
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NPUHMMATL LEAM COBMECTHOW [AeATeNbHOCTH,
OpraHu30BbIBAaTb U KOOPAMHMPOBATL AENCTBUA NO eg
NOCTUXKEHUNIO: COCTaBAATb naaH AencTeui,
pacnpepensaTb poaM C y4eTOM MHEHWUI Y4aCTHWUKOB
06cyxaaTb pe3ynbTaTbl COBMECTHOI paboThbl;

- KOOpPAUHMPOBATL U BbIMOAHATL PaboTy B YCIOBUAX
peanbHoro, BUPTYanbHOr0O W KOMOWMHWMPOBAHHOTO
B3aUMOJENCTBUA;

OCYLEeCTBAATL  MO3UTUBHOE  CTpaTerMyeckoe
noBeAeHWe B PasANYHbIX CUTyauuaX, NPOABAATH
TBOPYECTBO U BOOOpaXKkeHUe, ObiTb UHULMATUBHbIM.
OBnapeHne  yHMBEpPCaNbHbIMU PeryaaTUBHbIMM
nencTBUAMU:

r) NpuHATME cebs M Apyrux niofein:

- NPMHUMATb MOTUBbI M ApryMeHTbI ApYruX Noaen npw
aHanu3e pe3y/ibTaToB AeATENbHOCTH;

- NpM3HaBaTb CBOE MPAaBO U NPaBO APYrux N0AEN Ha
OWNOKHU;

- pa3BMBaTb CNOCOOHOCTb NOHMMATb MUP C MO3MULIUK
ApYyroro 4enoBeka

pauMOHanbHbIM  MOKasaTeneMm, CTeneHb C  [eNCTBUTENbHbIM
(BelecTBeHHbIM) MOKa3aTenem, 10rapudm YUcna, CUHYC, KOCUHYC K1
TaHreHC NPOMU3BOALHOMO YNCNA;

- ymeTb CBOOOJHO OnepupoBaTb NOHATUAMMU: Tpaduk GhyHKLUY,
obpatHas GyHKUKA, KOMNO3UUMA GYHKUWIA, NuHedHas GyHKUuS,

KBagpaTuyHas  (yHKUMA, CcTeneHHas (QYHKUMA C  UenbiM
nokasatesnem,  TpUroHomeTpuyeckne  QyHKUMM,  0OpaTHble
TPUroHOMETpUYecKune byHKLMK, noKasarefbHas "
norapudmMmuyeckas yHKUUW; YMeTb CTPOUTb rpaduku yHKLM,

BbIMOJIHATL Npeobpa3oBaHmsa rpacmkoB hyHKLNIA;

- YMeTb MCN0Ab30BaTh rpatmMKkn QYHKLMUN ANA U3yYeHUa NpoLeccoB
W 3aBMCMMOCTEM NPU PpEWeEHUU 3afay M3 [pyrux yyeOHbIX
npeaMeToB UM M3 peanbHOW JKU3HKU; BblpaxaTb Qopmynamu
3aBUCMMOCTU MEXAY BENNYMHAMU;

CBOOOAHO ONEPUPOBATb MOHATUAMMU: YETHOCTb  YHKLMK,
NepUOSUYHOCTb byHKLMNY, OrpaHWUYeHHOCTb yHKUMNY,
MOHOTOHHOCTb (YHKLWM, 3KCTPEMYyM GYHKUMKM, Hanbonbliee K
HaMMeHblUee 3HaYeHUs QYHKLKUM Ha NPOMEXYTKE; YMETb NPOBOAUTH)
nccnepoBaHue hyHKUUK;

- YMeTb UCMONb30BaTh CBOMCTBA U rpadmku QYHKUKUN AN pelieHuns
VpaBHEHWUIN, HEPABEHCTB M 3aAay C napameTpamu; U3006paxaTb Ha
KOOpPAMHATHOMN MNAOCKOCTM MHOXeCTBa PpelWeHud YypaBHEHWUHN,
HepaBeHCTB M UX CUCTEM

0K 05. OcywectBnATb YCTHYIO U
MUCbMEHHYI0 KOMMYHMKaLMIo
Ha rocyapCTBEHHOM A3bIKe
Poccuitckoii Pepepauum ¢
yyeTom ocobeHHocTel

B 061aCTM 3CTETUYECKOrO BOCMUTAHUSA:

- 3CTETUYECKOE OTHOLWEHUE K MUPY, BK/TKOYAS 3CTETUKY|
ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA, CNOPTA,
Tpy/Aa M 00 EeCTBEHHbIX OTHOLWEHWH;

- CNocoOHOCTb BOCMPUHUMATL PasfiMyHble BUJbI

- yMeTb ONEepupoBaTb MOHATUAMU: CpefHee apuUPMeTUYECKOE,
MeiMaHa, Haubonbliee W HauMeHbllee 3HaAyeHus, pasmax,
avMcnepcus, cTaHpapTHOE OTKIOHEHWEe YMCI0BOro Habopa; yMeHue
W3BNEKATb, UHTEPNPETUPOBATL MHMOPMALMIO, NPEACTaBNEHHYIO B
Tabnuuax, Ha puarpammax, rpagukax, oTpaxalolyio CBOWCTBA

UCKYCCTBa, Tpagnunun n TBOpYECTBO CBOEro U Apyrux

peajibHbIX NMpoLeccoB U ABAEHWUIA; npeacraBsnAaTb l/IHCbOpMaLl,I/IIO C

12



COUMaNbHOI0O U KyNbTYPHOTO
KOHTEKCTa

HAapoOAOB, OlLYWATh 3MOLMOHANbLHOE BO3JENCTBUE
MCKYCCTBa;

- yOEXAEHHOCTb B 3HAYUMOCTU [ANA JIMYHOCTU M
obuwectBa 0TeYeCTBEHHOTO M MWPOBOrO MCKYCCTBA
THUYECKUX KYNbTYPHbIX Tpaguuuii U HAPOAHOrO
TBOPYECTBa;

- TOTOBHOCTb K CaMOBbIPAXEHWIO B pa3HblX BMAAX
MCKYCCTBa, CTpeM/ieHMe  MpoABAATb  KayecTBa
TBOPYECKOMN NTUYHOCTHU;

OBnapfeHne yHMBEPCANbHbIMU KOMMYHUKATUBHbIMM
nencTBUAMU:

a) obuieHme:

- OCYWeCTBAATb KOMMYHMKaUMM BO Bcex cdepax
KU3HU;

- pacno3HaBaTb HeBepbanbHble cpeAcTBa 00lleHUs,
MOHUMATb 3HayeHune COLMANbHbIX 3HaKOB,
pacno3HaBaTb NpefnoCbINKN KOHDAUKTHBIX CUTYaLUM
U CMArYaTb KOHDAUKTDI;

- pa3BepHYTO M NOrMYHO M3N1araTb CBOIO TOUKY 3PEHUS
C MUCNONb30BaHUEM A3bIKOBbIX CPEACTB

nomoulblo Tabnuy U Auarpamm; WCCNeaoBaTb CTaTUCTUYECKME
[aHHble, B TOM 4YMUCNe C NPUMEHEHUEM rpadUyecKux MeTOoA0B U
3/IEKTPOHHBIX CPEACTB;

yMETb OMEPUPOBATb MOHATUAMM: TOYKA, MpsAMas, NAOCKOCTb,
NPOCTPAHCTBO, ABYrpaHHbIA Yrof, CKpeluBalolWwmecs npsmble,
napannenbHOCTb U MEPNEHAUKYNAPHOCTb MPAMbIX U MIOCKOCTEN,
Yron Mexay NpsAMbIMU, YrOl MEXAY MPAMOM M MNOCKOCTbIO, Yron
MeXay NAOCKOCTAMM, PAcCTOsiHUE OT TOYKM [0 MIOCKOCTH,
paccTosiHUE MeXAY NpsMbIMU, PACCTOSHUE MEXAY NNOCKOCTAMMY;

- YMeTb WCMOb30BaTh NMPU pelleHun 3aay M3yyeHHble (akTbl 1
TEOpPeMbl NJAHUMETPUU; YMEHWE OLEHWBATb pa3mMepbl 0OBLEKTOB
OKpy’)KaloWero Mupa

OK 06. NposaBnaTb rpaxpaHcko-
NaTpUOTMYECKYIO NO3MULMIO,
[1EMOHCTPUPOBATh 0CO3HAHHOE
noBefileHMe Ha OCHOBe
TPAAULMOHHbIX
006LeyenoBeYeCKUX LeHHOCTe,
B TOM YMUC/e C YYEeTOM
rapMoHM3aLum
MEXHALMOHANbHbIX U

0CO3HaHUe 06y‘-IaIOLLWIMVICFI
rpa>+<,£|,aHCK017| NMAEHTUYHOCTHU;
- UeneHanpasieHHoOE pa3Butue BHyTpeHHeVI nosnuun

pOCCUIACKOWA

- YMeTb pelaTb TEKCTOBbIE 3aja4M pa3HbiX TUMOB (B TOM Yucne Ha
NPOLIEHTbI, ONM U YaCTK, HA ABUXKEHUE, pabOTY, CTOMMOCTb TOBApOB
W yCayr, Hanoru, 3ajayu M3 0061acTM YNpaBieHUs JUYHBIMKU K
ceMeiHbIMU (DWUHAHCAMMK); COCTABAATb BbIPAXEHMUSA, YpaBHEHMUS,
HEepaBeHCTBA M WX CUCTEMbl MO YCNOBMIO 3afayM, WUCCNenoBaTh)

noslyyeHHoe  pelleHMe W OLEHMBATb  MpPaBAONOAOOHOCTH
pe3y/bTaTos;

- *ymeTb onepupoBatb MOHATUAMU: ONPEAENEHNE, aKCUOMa
Teopema, C/leACTBME, CBOWCTBO, MPU3HAK, [OKa3aTesnbCTBO,

IMYHOCTM  HA  OCHOBE  [YXOBHO-HPABCTBEHHbIX
LleHHocTen  HapopoB  Poccuitckont  ®Depepaumn,
NCTOPUYECKUX 7 HaLMOHaNbHO-KYAbTYPHbIX
Tpaguuuin, QGopMUpPOBAHME  CUCTEMbI  3HAYUMBIX
LLEHHOCTHO-CMbICNOBbIX YCTaHOBOK,
QHTUKOPPYMLMOHHOIO MWUPOBO33peHNs,

paBHOCUIbHbIE (POPMYNNPOBKM; YMETb (POPMYNPOBATL 06PATHOE U
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MEXPeNUrmo3HbIX OTHOLIEHHU,
NPUMEHATb CTaHAAPTbI
AHTUKOPPYNLMUOHHOIO
noBeAeHNs

NpaBOCO3HAHMUSA, 3KONOTNYECKOW KyAbTYpbl
CNOCOBHOCTU CTaBUTb LEAM U CTPOUTb JKU3HEHHbIE
MAaHbl;

B yactu rpaxxaaHCcKoro BOCNUTaHUA:

- 0CO3HaHMe CBOUX KOHCTUTYLMOHHbIX NpaB W
0053aHHOCTEN, YBAXKEHWE 3aKOHA U NPABONOPAJK];

- NpUHATME  TPAAMLMOHHBLIX  HALUMOHANbHbIX,
06wWeyenoBeyeckmx rYMaHUCTUYECKUX 7
AeMOKPATUUYECKUX LleHHOCTEN;

- rOTOBHOCTb NPOTUBOCTOATb
IKCTPEMU3MA, HALMOHaIN3M3,
AMCKPUMUHALMM N0 COLMANbHbBIM,
pacoBbIM, HALUMOHANbHLIM NPU3HAKaM;
- TOTOBHOCTb BECTM COBMECTHYIO AeATeNbHOCTb B
WHTepecax rpaaaHckoro obliecTsa, y4yacTBoBaTb B
camoynpaB/ieHnM B 061e06pa3oBaTebHOIA
OpraHu3auum n JeTCKOo-IHOWECKUX OPraHn3aumax;

- yMeHMe B3aMMOAENCTBOBATb C COLMANbHbIMM
MHCTUTYTaMU B COOTBETCTBMU C UX GYHKUUAMU K
Ha3HayeHueMm;

- TOTOBHOCTb K TYMaHMTApHOW W BONIOHTEPCKOM
NeATeNbHOCTH;

NaTpMOTUUYECKOrO BOCNUTAHUA:

- cOpMUPOBAHHOCTb POCCUWCKON rpaxLaHCKOW
MAEHTUYHOCTW, NATPUOTU3MA, YBAKEHUA K CBOEMY)
Hapofdy, 4YyBCTBAa OTBETCTBEHHOCTU nepep PopguHown,
ropAaoCTU 3a CBOW KpaW, cBoto PofuHy, CBON A3bIK U
KYNbTYpY, npowsnoe " HacTosLee

npeonorum
kceHothobum
PeNUr1o3HbIM,

MHOTOHAUMOHAJIbHOIo0 Hapofja Poccuu;

NPOTUBOMONOKHOE  YTBEPIKAEHUE,  NPUBOAUTL  MPUMEPbI M
KOHTPAPUMEPbI, UCMOJIb30BaTh METOJ MaTeMaTuyecKou UHAYKLNN,
NpOBOANTL [lOKa3aTefibHble PAaCCYXAEHUA NpU pelieHnu 3agad,
OLeHMBATh JIOTUYECKYIO NPaBUIbHOCTb PACCYXAEHUN;

- *yMeTb CBOOOJHO ONepUPOBaTh MOHATUAMM: NOCAEL0BATENbHOCTb

apugpmeTyeckas nNporpeccus, reoMeTpuyeckas  nporpeccus,
6ecKoHe4YHo yOblBalouas reoMeTpudeckas Mporpeccus; yMeTh
3afaBaTb N0CAEOBATENbHOCTH, B TOM YMCAE C MOMOLYbI
DEKYPPEHTHBIX hopmy;

- *ymeTb BbIOMPATh NMOAXOAAWMIA METOZ ANIA PeWeHUs 3afayn;
NOHUMaHue 3HaYUMOCTU MATeMatuKu B U3YYEeHUU MNPUPOLHbLIX U
0614eCTBEHHbIX MPOLECCOB UM ABAEHWM; yMeTb pacrno3HaBath
nposB/ieHNe 3aKOHOB MateMaTuKW B UCKYCCTBE, YMETb MPUBOAUTH
npumepsl MaTeMaTuyecKkux OTKPbITUHM POCCUUICKOW U MUPOBOH
mMatemMaTu4eckomn Hayku
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- LEHHOCTHOe OTHOWeHWe K TOCYAAPCTBEHHBIM
CMMBONAM, UCTOPUYECKOMY U NPUPOAHOMY Hacneauto
NamATHUKAM,  TpaguuuAaM HapoaoB Poccun,
[LOCTUXKeHMaM Poccumu B Hayke, UCKyccTBe, cnopTe
TEXHONOTUAX U TPYAE;

- uaeitHas yoexXAeHHOCTb, TOTOBHOCTb K C/IYXEHUIO U1
3awuTe OTeyecTBa, OTBETCTBEHHOCTb 3a €ro CyAbOy;
OCBOEHHbIE obyvatowumucs MEXNpeaMeTHbIE
MOHATUA W YHUBEpCanbHble Yy4yebHble AeidcTBUSA
(perynaTueHble, no3HaBaTeNbHblE,
KOMMYHUKATUBHbIE);

- CNOCOBHOCTb UX UCMONb30BAHNUA B NO3HABATENbHOM
" coumanbHom NpakTuKe, FOTOBHOCTb K
CaMOCTOATEIbHOMY MNAHUPOBAHMIO U OCYLLECTBIEHMIO
yuebHOW NeATEeNbHOCTH, OpraHu3auuMu y4yebHoro
COTPYAHUYECTBA C NefjarornyecknmMm paboTHUKAMM U
CBEPCTHMKAMKM, K  y4aCTMIO B NOCTPOEHUM
WHOMBUAYANbHOW 06pa3oBaTeNbHOW TPAEKTOPUM;

- OBNajieHne HaBbiKaMu yyebHO-UCCNe0BaTeNbCKOM,
MPOEKTHOM M COLMaNbHOMN AeAaTenbHOCTH

0K 07. CopencTBoBaTtb
COXpPaHEHWIO OKpYXKalolwen
cpeabl, pecypcocbepexeHuto,
MPUMEHATb 3HAHNA 06
M3MEHEHWMN KNUMATa,
NPUHLMUIBI GEPEXANBOrO
MpPOW3BOJACTBA, 3PPEKTUBHO
NeACTBOBATb B Ype3BblYaNHbIX
CUTyaumnax

- He TMpuMHUMATb [EenCcTBUA, npuHoCcAWMe Bpep
OKpyXawlien cpege;

yMeTb  MpPOrHO3UpoBaTb  HebJaronpuATHbIE
9KONOrMYecKkMe MOoCNeacTBMA  NpeanpuHUMaeMbIX
AEeVCTBUI, NPeAoTBPalLATL UX;

- pacWuUpuUTL ONbIT [eATeNbHOCTU 3KONOrUYeCcKon
HanpaBNeHHOCTH;

yMeTb OMEepuUpoBaTb MOHATUAMM: (YHKUMA, HenpepbiBHAA
tbyHKLMS, NpOU3BOAHAS, NepBO0Opa3Has, onpefeneHHblil UHTerpan;
YMETb HAXOAWUTb MPOMU3BOAHbBIE INEeMEHTAPHbIX QYHKLMIA, UCTIONb3YA
CMpaBOYHble MaTepuanbl; WUCCAeAoBaTb B MPOCTEMWMX CayYasnX
(byHKLMN Ha MOHOTOHHOCTb, HAXOAWTb HaMbONbLIME U HAUMEHbLINE
3HaYeHUs  QYHKUMW;  CTPOUTb  TrpaduKM  MHOFOYNEHOB C
MCMONb30BaHWEM annapaTta MaTeMaTUYyeCcKoro aHann3a; NpUMeHsTH)
MPOM3BOAHYIO MNPW pelleHUM 3afad Ha [BUKEHWE; pelaTh)

MPAKTUKO-OPUEHTUPOBAHHbIE 3anavu Ha Hanbonblmne n
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- pa3pabatbiBaTh NaaH peweHns npobaembl C y4eTOMHAUMEHbWME 3HAYEHUA, HA HAXOXKAEHMe MyTW, CKOPOCTU U
aHanusa UMeLWmnXcs MatepuanbHbIX UyCKOpeHUs;

HemaTepuanbHbIX pecypcos; - yMeTb ONepupoBaTb MNOHATUAMU: [BUXEHWE B MNPOCTPAHCTBE,
- OCYILeCTBAATL LiefleHanpaBAeHHbI NOUCK NepeHoCcanoAobHble ¢uUrypbl B NMPOCTPAHCTBE; WCMOJb30BaTh OTHOLWEHMWE
CPenCTB U cnocoboB AelcTBMA B npodeccMoHanbHyonnowaaed noBepxHocted M 06beMOB MNofoOHbIX uUryp npu
cpeay; peleHnn 3aaad;

- YMeTb MEepeHOCUTb 3HaHWA B MO3HABATENbHYI W- YMEeTb BBIYMCNATH FeOMETpUYECKMe BenuuuHbl (AnuHa, yron,
NpaKTUYECKY0 061aCcTU XU3HEAEATENbHOCTY; nnowazb, oobeM, NAOLWaab NOBEPXHOCTU), UCMONb3YA U3YYEHHDIE
- npeanaratb HOBble MPOEKTbl, OUEHWBATb upen cdopMynbl U METOADI

NoO3UUMNU HOBU3HbLI, OPUTMHANLHOCTU, NPAKTUYECKOW

3HAYNMOCTU;
- [JaBaTb OUEHKY HOBbIM CUTyalLKUAM, BHOCWUTbH
KOPPEKTUBbI B DEATENIbHOCTD, OLEHUBATb

COOTBETCTBME PE3YNbTATOB LIENAM

MK°...

* K ykassiBatotcs B cootsetcTuu ¢ ProC CMO peanusyemoit npodeccun / cneumansHocTym
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2. CTpykTypa u coaepxaHue obueobpa3oBaTenbHON AUCLUNINHBI

2.1. 06bem pucumnanHb U BUAbI yuebHON paboThl

Bup yuebHoit pabothl 06bem B yacax
06bem ob6pasoBaTeNbHOM NMPOTPAMMbI UCLUIIUHDI 232
B T.4.

OcHoBHoOe copepxaHue 184
BT. Y.:

TeOpeTuyecKoe obyyeHue 140
npakTU4YecKue 3aHaATUA 44
NpodeccuoHanbHO-OpUEHTUPOBAHHOE COAEpXKaHUe (coaepKaHue 48
NPUKNAZHOIO MOAYNA)

BT.Y.:

TeopeTnyeckoe obyyeHue 16
npaKTUyecKkue 3aHATUA 32

WupuBuayanbHblit npoekT (ga/Her)**

MpomexyToyHas aTTecTauusa (3K3aMeH)

Bo Bcex syeiikax co 3Be3504K0ii (*) (B cyyae e Hannuus) cregyet ykazats 06bemM Yacos, a B Clyyae
OTCYTCTBUSA YO6PaTh U3 CUCKA

**) Ecnu npefycMOTpeH UHAUBUAYaNbHbIA MPOEKT N0 AUCUUNIUHE, TPOrPaMma o ero peaausaymu
pa3pabarbiBaeTcs OTAEbHO
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2.2. TeMaTU4yeCKuiA N1aH 1 cofepXXaHue AUCLUMIUHDI

Copepxatue yue6Horo matepuana (0CHOBHOE U NpodecCUoHaNbHO-
HaumeHoBaHue pa3pgenos . 06bem ®opmupyemble
JTem OpUEHTUPOBaHHOe), NabopaTopHbIe U NpaKTUYeCKMe 3aHATUS, NPUKNAJHON 4acos KoMnETEHLAN
Moaynb (MpuU Hanu4yum)
1 2 3 4
OcHoBHoe cogepxaHue
Paspen 1. [loBTOpeHue 18
Kypca MaTeMaTuKm
OCHOBHOWM WKObI
Tema 1.1 CopepxaHue yue6Horo matepuana
Llenb v 3agaun matematkm | Liens v 3aaaun maTeMaTMKM NPU OCBOEHMM CMELManbHOCTY.
npu OCBOEHUM | ba3oBble 3HAaHMA UM yYMEHMA MO MaTeMaTUKe B NpPO(EcCUOHaNbHON W B
CneunanbHocTh. Yucna U | noBceHeBHOWN [eATENLHOCTH.
BbIUMNCNEHNS NleicTBMA Ha NONOKUTENbHBIMU U OTPULLATENBHBIMU YNCAAMM, C 0ObIKHOBEHHbIMM
N [eCATUYHBIMU [pOBAMU.
JleiicTBUA €O cTeneHaMM, HOPMYAbI COKPALLEHHOTO YMHOMKEHMS 0K 01, 0K 02, 0K 03,
Kom6uHMpoBaHHOE 3aHATHE 4 OK 04, 0K 05, OK 06
MK...
Tema 1.2 CopnepxaHue yye6Horo matepuana
MpoueHTHble BblYMCNEHUA. | POCTbIE MPOLEHTBI, pa3Hbie cnocoBbl UX BbIYMCIEHNSA. JIMHeliHbIe, KBafpaTHbIE,
YpaBHeHUs U HEPABEHCTBA | APOGHO-NMHElHbIE YPaBHEHUSA U HEPaBEHCTBa
KoM6uHNpoBaHHOe 3aHATHe 4
Tema 1.3. MpogeccnonanbHo-opueHTUPoBaHHOE cogepxaHue (copepxaHmne
MpoLeHTHbIE BBINUCAEHUA B | MPUKA3AHOIO MOAY/IA)
NpotheCccMoHanbHbIX MpocTble U CNoXHble NpOLeHTbI. MPOLEHTHbIE BLIYNCAEHUA B MPO(ECCUOHANBHbIX
3aja4ax 3afavax
MpakTuueckoe 3aHATHe 4

4 YkasbiBatotcs MK, anemeHTb KOTOPbLIX GOPMUPYET NPUKIAZHOIN Mogyb (MPOdeccHoHanbHO-0pUEeHTUPOBaHHOE coaepaHue) B cootsetcTeun ¢ ProC peanusyemoin
npodeccuun/cneuumansHocty CMO
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Tema 1.4
Pewenne 3apay. BxopgHoi
KOHTPO/b

CopepaHue yyebHOro maTepuana

BblumcneHns u npeobpazoBaHus. YpaBHeHMs M HepaBeHCTBA. [eomeTpus Ha
MAOCKOCTH

KombuHMpoBaHHOE 3aHATHE 4
KoHTponbHas paboTa 2
Pazpen 2 [llpambie 30
NAOCKOCTH
NpoOCTpaHCTBe.
KoopauHatbl u BekTOpbI B
NpoCTpaHCcTBe
Tema  2.1.  OcHosHble | CopepaHne yyebHoro matepumana
noHatus  crepeometpuu. | Mpeamer crepeomeTpun. OCHOBHblE MOHATMA (TOYKA, NpAMas, MNOCKOCTb,
Pacnonoxenne npsmbix U | npoctpaHcTBo).  OcHOBHble — akcuombl — cTepeomeTpuu.  [lepecekarowumecs,
NNOCKOCTEN napanfenbHble W CKpelwwuBawwmecs npamble. Yron Mexpy npAMbIMKU B
npoctpaHctBe. [lepneHpukynapHocTs npaMbiX. OCHOBHbIE NPOCTPAHCTBEHHbIE
durypsl
Kom6uHmpoBaHHoe 3aHATHE 4 0K 01,0K 03,
Tema 2.2. MapannensHoctb | CopepxaHue yueGHoro matepuana OK 04, 0K 07
NpAMbIX, npsAMoN u | NapannenbHble npamas n naockoctb. Onpepenexue. Npusnak. CBoncTaa. MK...
NNOCKOCTH, MAOCKOCTEN MapannenbHble nnockoctu. Onpepgenenue. MpusHak. CBoicTBa.
TeTpaspgp M ero anemeHTol. [lapannenenunes u ero anemeHTbl. CBoWcCTBa
NPOTUBOMONIOXHBIX TFpaHed W [uaroHane napannenenunepa. [locTtpoeHue
OCHOBHbIX CeYeHM
KombuHMpoBaHHOe 3aHATUE 6
Tema 2.3. | CopepxaHue yyebHoro matepuana
MepneHANKYAAPHOCTD MepneHaukynapHbele npamble. [lapannenbHble npsMble, NEPNEHAUKYNAPHbIE K
NpAMbIX, NpAMOI U | nnockocTu. Mpu3Hak nepneHauKYAAPHOCTM NPSAMON U NNOCKOCTU
MNOCKOCTH, NIOCKOCTEN KombuHMpoBaHHOe 3aHATUE 4

CopepiaHue yuebHOro matepuana
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Tema 2.4. [lepneHgukynsap u
HaknoHHasn. Teopema o Tpex

MNepneHAUKyNAp U HaknoHHasa. Teopema o Tpex mepneHpukynapax. Yron mexay
NPAMON M NJOCKOCTbIO.

nepneHauKynapax Yron mexay nnockocTamu. MepneHanKynAapHble NAOCKOCTH.
PaccTosHuA B npocTpaHCcTBE
KombuHMpoBaHHOE 3aHATHE 4
Tema 2.5. KooppuHatel u | CopepxaHue yyebHOro matepuana
BEKTOpPbI B MPOCTPAHCTBE [lekapToBbl KOOpPAMHATLI B NPOCTPAHCTBE. BekTopbl B npocTpaHcTBe. CnoxeHune u
BblYMTaHME BEKTOPOB. YMHOXeHMe BeKTopa Ha uucno. CkanapHoe npou3BefeHue
BeKTOpoB. [lpocTefilune 3afauv B KOOpAMHaTax
KombuHMpoBaHHOe 3aHATUE 4
Tema 2.6. [lpamble u | llpogeccuoHanbHo-opueHTUPOBaHHOE CofepiaHue (cogepiaHue
NNOCKOCTU B NPAKTUYECKUX | MPUKASJHOIO MOAYNA)
3apavax B3aumHoe pacnonoxeHue npAMmbIX B NpocTpaHcTee. [lapannenbHoOCTb NpAMON w
NAOCKOCTHU, NApanfeNbHOCTb MIOCKOCTEH, NepneHAMKYNAPHOCTb MNNOCKOCTEN.
PacnonoxeHne npAamMblXx W NAOCKOCTEN B OKpyxalouwem mupe (npupope,
apxUTeKType, TexHuke). PelweHne npakTMKO-OpPMEHTUPOBAHHbBIX 3afay
paKkTUyeckoe 3aHATUE 6
Tema 2.7 Pewenune 3apay. | CopepikaHue yyebHOro matepuana
pamble M NAOCKOCTH, | PacnonoxeHne npsaMmbIX U NAOCKOCTEN B MpocTpaHcTee. [lepneHpuKynspHOCTb W
KOOPAMHATH U BEKTOPbl B | NapanienbHOCTb NPAMbIX U NJOCKOCTeN. [leKapToBbl KOOPAMHATbLI B MPOCTPAHCTBE.
NpOCTpaHCTBE BekTopbl B npocTpaHcTBe. CnoxeHMe U BblYMTaHME BEKTOPOB. YMHOXEHME BEKTOpa
Ha uncno. KoopauHaTtel BeKTOpa
KombuHMpoBaHHOe 3aHATUE
KoHTponbHas pabota 2
Paspen 3. OcHoBbl 26
TPUTOHOMETPUM. 0K 01, 0K 02, OK 03,
TpuroHomeTpuueckue OK 04, 0K 05
byHKLUM
Tema 3.1 CopepiaHue yuebHOro maTepuana
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TpuroHomeTpuyeckme
(GYHKLMM  NPOM3BONLHOTO
yrna, yncna

PaguaHHas mepa yrna. MMoBOpoT TOYKM BOKpYr Hayana koopauHat. OnpepaeneHue
CUHYCa, KOCUHYCA, TAHTEHCA W KOTaHreHca. 3HAaKU CMHYCa, KOCUHYCA, TaHTeHCa U
KOTaHTeHca no YeTBepTAM. 3aBUCUMOCTb MEKAY CUHYCOM, KOCUHYCOM, TAHFEHCOM W
KOTaHreHCOM OfLHOTO U TOTO XXe yrna

KombuHMpoBaHHOe 3aHATUE

Tema 3.2 OcHoOBHble

CopepaHue yye6HOro MaTepuana

TPUTOHOMETpUYECKUE TpuroHomeTpuyeckue TOXK[EeCTBa. Mpeobpa3oBaHus npocTenwwmnx
TOX/AecTBa TPUTOHOMETPUYECKUX BbipaxeHUN. CUHYC, KOCMHYC, TAHTEHC U KOTAHT€HC YrI0B o 1
-
KombuHMpoBaHHOe 3aHATUE
Tema 3.3 CopepxaHue yyebHoro matepuana
TpuroHomeTpuUyeckme 0bnactb onpepeneHns U MHOXECTBO 3HAYEHWI TPUFOHOMETPUYECKUX (BYHKLMIA.

yHKLUMK, MX cBOCTBA W
rpacmkm

YETHOCTb, HEYETHOCTD, MEPUOZMYHOCTD TPUrOHOMeTpUYecknx dyHkumii. CBoncTea
u rpadukm hyHKUMIA Y = cos X, ¥ = sin X, y = tg X, y = ctg x. (kaTne u pactaxeHune
rpagpuKoB TPUrOHOMETPUYECKUX PYHKLMIA.

Mpeobpa3oBaHue rpathMKOB TPUrOHOMETPUYECKUX PYHKLNIA

KomGuHMpoBaHHoe 3aHaTHe

Tema 3.4 O6paTHble

ConepaHue yyebHoro matepuana

TPUrOHOMETPUYECKME O6paTHble TpUroHoMeTpuyeckue GyHkumun. Nx cBoiicTBa M rpadmkm.
HKL MM
Py KombuHupoBaHHoe 3aHATHE
Tema 3.5 CopepiaHue yuebHOro matepuana
TpuroHomeTpuyeckmne YpaBHeHwe cos X = a. YpaBHeHMe sin X = a. YpaBHeHue tg x = a, ctg x = a. PeweHue

YPaBHEHUA U HEPABEHCTBA

TPUrOHOMETPUYECKUX ypaBHEHUN OCHOBHbIX TUNOB: npocTeiimne
TPUTOHOMETPUYECKUE YPABHEHUsA, CBOAAWMECA K KBAaJpaTHbIM., pellaeMble
pa3noXeHMeM Ha MHOXUTENN, OQHOPOLHBIE.

MpocTeiilne TPUroHOMETPUYECKUE HEPABEHCTBA

KombuHMpoBaHHOe 3aHATUE

Tema 3.6 PeweHue 3apad.
OCHOBbI  TPUrOHOMETPUM.
TpuroHomeTpuyeckue

byHKL MK

CopepxaHue yyebHOro matepuana

peobpasoBaHue TPUrOHOMETPUYECKMNX BbIPaXKEHUH. PeweHwne
TPUrOHOMETPUYECKUX YPABHEHWUIN U HEPABEHCTB B TOM YMCIe C UCMO/b30BaHUEM
CBOWCTB YHKL M
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KombuHKMpoBaHHOE 3aHATHE.

KoHTponbHas paboTa 2
Paspen 4. [lponsBopHas u 50
nepBoo6pa3Has GpyHKuUM
Tema 4.1 MousaTue | CopepxaHue yyebHOro matepuana
npoussofHon. ®opmynsl u | MpupaleHne aprymenTa. Mpupauerne GyHKLMK. 3apaduun, NPUBOASALLME K MOHATUIO
npasuna npoussoaHon. OnpepeneHne nNpousBoAHON. ANrOpUTM OTbICKAHWA MPOU3BOAHONA.
anddepeHunpoBaHua ®opmynbl auddeperumnpoBanus. Mpasuna auddepeHunpoBaHmus
KombuHMpoBaHHOe 3aHATUE 8
Tema 4.2 T[oHatne o | CopepxaHue yyebHoro matepuana
HeNpepbIBHOCTU  DYHKUMW. [Tiopgrie HenpepblBHON BYHKLMN. CBOMCTBA HENPEPBIBHON GYHKLMM. CBA3b MEXAY
MeTop uHTepsanos HENpPEepPbIBHOCTbIO U AU(dEPEHLMPYEMOCTIO PYHKLUK B TOUKE. ANTOPUTM peLleHus
HEepaBeHCTB METOAOM UHTEPBANOB
KombuHMpoBaHHOe 3aHATUE 8
Tema 4.3 CopepxaHue yyebHoro matepuana OK 01, OK 03, OK 04,
[eomeTpuyecKuit U | FleoMeTpMYeCKUn CMbICT NPOU3BOAHON YHKUMM — YrioBOW Ko3dhdpuuneHT OK 06, OK 07
bunznyeckui CMbICN | KacaTeNbHOM K rpaduky dyHKLMKM B TOYKe. YpaBHeHMWEe KacaTeNbHOM K rpaduky NK....
NpOU3BOJHOM tyHKUMKU. Anroputm cocTaBieHUs YpaBHEHWS KacaTeNbHOW K rpaduky QyHKLum
y=F(x)
KombuHMpoBaHHOe 3aHATUE 4
Tema 4.4 MoHoToHHOCT | CoepiaHue yuyebHoro matepuana
yHKLMK. Touku | BozpactaHne U ybbiBaHMe (YHKLUMW, COOTBETCTBME BO3pacTaHMA U yObiBaHUA
3KCTpemyMa (YHKUMU 3HAKy NpOU3BOAHOM. 33afayum Ha MaKCUMyM U MUHUMYyM. Anroputm
nccnefoBaHua hyHKLMUM M NOCTPOEHMA ee rpadmKa C NOMOLLbIO NPOM3BOLHO
KombuHMpoBaHHOe 3aHATUE 4
Tema 4.5 Wccneposanue | CopepkaHne yyebHoro matepuana
GyYHKUMA M nocTpoeHue
PAGUKOE WcecnepoBanune yHKLMM HAa MOHOTOHHOCTb M MOCTPOEHUe rpaMKoB
KombuHMpoBaHHOe 3aHATHE 6

CopepxaHue yyebHOro matepuana
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Tema 4.6 HaubGonbuwee wu

HaXO)K,U,eHMe HanbONbWEro M HaUMEHbLEro 3HAYEHUN ('.IJyHKLlM[/'I, NOCTpOEHUE

HauMeHbluee 3HayeHus | rpadUKoB C UCNONb30BaHKEM annapara MaTeMATUYECKOro aHannsa
byHKL MK KombuHupoBaHHoe 3aHATUE 4
Tema 4.7 HaxoxpgeHue | [IpogpeccnoHanbHo-opneHTUpOBaHHOE cogepxaHue (copepxanne
ONTUManbHOro pesynbTata ¢ | MPUKAAZHOIO MORYNA)
noMOLbi0 NPOU3BOAHON B | HaumeHbliee n Haunbonbliee 3HaYeHne QYHKLMN
NpaKTUYeCKMX 3afavax NpaKkTuMyeckoe 3aHATHE 6
Tema 4.8 [lepBoobpasHas | CopepaHne yyebHoro matepuana
byHKUMK. Mpasuna | O3HaKOMNEHWE C MOHATUEM WMHTerpana u neppoobpasHoit pns yHkumm y=f(x).
HaxoXpaeHus Pewenne 3agay Ha cBA3b NepBOOOpPa3HOil M ee MpOU3BOLHOW, BblYUCIEHUE
nepBo06PasHbIX nepeoobpasHon pnA pAaHHoW GyHKuMu. Tabauua dopMyn [Ans  HaxoXaeHUs
nepBoobpasHbix. M3yyeHne npaBuna BblYMCIEHNUA NepBOOOPA3HON
KomOUHMpOBaHHOE 3aHATHE 4
Tema 4.9 Mnowaab | CopepkaHue yyebHOro matepuana
KPMBOJIMHEMHOW Tpaneuuun. | 3ajayn, NpUBOAALLME K MOHATUIO ONMpefeNeHHOr0 MHTerpasa — O BblYUCAEHUM
Gopmyna  HeloToHa - | njowaan KpusonuHenHon Tpaneuuu. [loHsTUE onpenenéHHOro MHTerpana.
JleitbHuua FeoMeTpuyecKuii U (uU3MYeCKMit cMbICh onpeaeneHHoro wuHterpana. ®opmyna
HbloToHa — JleibHuua.
PeweHne 3agay Ha NpUMeHeHWe MHTErpana Ana BolYucaeHna hU3nYecKkmx BeNMYmH
W nnouanen
KombuHMpoBaHHOe 3aHATUE 4
Tema 4.10 PeweHwue 3apay. | CopepxaHne yyebHoro matepuana
MpousBopHan u | Popmynbl u npasuna auddeperHumposanmus. NccnegoBaHue GyHKUMIA C NOMOWbIO
nepBoobpasHas yHKUMU. | Npon3BOAHON. Hanbonbluee n HaMMeHbLIee 3HaYEHNA DYHKLMUN.
BbluncneHune nepeoobpasHoiit. [lpumeHeHne nepBoobpasHoi
KombuHupoBaHHoe 3aHATHE
KoHTponbHas paboTa 2
Paspen 5. 34
MH(flrorpaHHVIKVI n Tena OK 01, OK 04,
BpauleHus 0K 06, OK 07
TK...
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Tema 5.1 Mpu3ma,
napannenenuneq, Ky0,
NnMpamnaa n ux ceYyeHus

CopepaHue yyebHOro maTepuana

Mpu3ma (HaknoHHas, npamas, npasBunbHas) u eé 3nemeHTol. [lapannenenunep.
CeolicTBa npsmoyronbHoro napannenenunena. Ky6. Mupamuaa u eé snemeHTbl.
paBunbHas nupamuga

KombuHMpoBaHHOe 3aHATUE

Tema 5.2 [lpaBunbHble
MHOTOrPaHHWUKMN B XU3HW

CopepxaHue yyebHoro matepuana

Mnowaab  NOBEpPXHOCTM  MHOrorpaHHukoB.  [lpocTeiine  KoMOUHaLMM
MHOTOrpaHHMKOB. BbluMcneHMe 3N1eMeHTOB MpPOCTPAHCTBEHHbIX Guryp (pébpa,
AvaroHanu, yrabl). MpaBunbHble MHOTOrpaHHUKM

KOM6VIHVIpOBaHHOE 3aHATHUE

Tema 5.3
LUmnuHap, KOHYC, wap u ux
ceyeHus

lpogeccuornanbHo-opueHTUPOBAHHOE cogepxaHme (copepxanne
NPUKNAZHOIro MOAYNA)

Uunuugp, koHyc, cepa u wap. OCHOBHbIE CBOCTBA NPAMOr0 KPYroBOro LMANHAPa,
NpAMOro KPYroBoro KoHyca. M3obpaxeHue Ten BpaweHUs Ha NAOCKOCTU.
MpencrasneHne 06 yceyéHHoM KoHyce. CeyeHusa KoHyca (napannenbHoe
OCHOBaHMIO W NpoxofjAllee Yepes BeplUMHY), cedeHuna uuamHapa (napanienbHo u
nepneHANKYNAPHO oCK), ceyeHusax wapa. Pa3BépTka uunnHLpa n KoHyca

npaKTMLIECKOE 3aHATUE

Tema 5.4 Q00vembl U
NNolaan NoBepxXHOCTEN Ten

ConepaHue yyebHoro matepuana

06bem npsamoyronbHoro napannenenuneaa. 06vem kyb6a. 06beMbI NPAMON NPU3MbI
n umnmHapa. 06bembl Npamuabl U KoHyca. 06beM Wwapa

KOM6VIHVI|DOBaHHOE 3aHATUE

Tema 5.5 Mpumepsl
CUMMeTpuit B npocdeccuu

lpogeccuoHanbHo-opueHTUPOBAHHOE cogepxaHue (copepxanne
NPUKAA[HOIrO MORYNA)

MoHATUE O CUMMETPUM B NPOCTPAHCTBE (LEeHTpanbHasA, 0CeBas, 3epKasnbHas).
0606uUleHMe NpeacTaBAeHWA O MpaBWbHBIX MHOrOrpaHHukax (TeTpasgp, Kyo,
OKTa3Ap, AOAEKAIAP, KOCAZAP).

Mpumepbl cMMMETpUiA B npodeccum

npaKTVI'-IeCKOE 3aHATHUE

CopepxaHue yyebHOro matepuana

06beMbI 1 nhowann noBepxXxHoCTU MHOTOrPaHHUKOB N Te BpalleHUA

24




Tema 5.6 Pewenune 3apay. | KomOMHMpPOBaHHOE 3aHATHE 4
MHororpaHHukn un  Tena | KoHTponbHas pabota 2
BpalleHus
Pazpen 6. CreneHn u 42
KOPHH. CreneHHas,
noKasarteJibHas “
norapudmuyeckas
bYHKLUM
Tema 6.1 CreneHHas | CopepaHue yyebHOro MaTepuana
(yHKUNA, ee  CBOWCTBA. | MoHATUE KOPHA N-Oil CTEMEHU W3 JelCTBUTENbHOrO Yncna. DyHkuMM v = VX ux
Mpeo6pasosatue cBoiictBa M rpacukn. CBoiicTBa KOopHA n-oit cTeneHu. [lpeobpasoBaHue
BbIPAXKEHUI C KOPHAMN N- | yppaLnoHabHbIX BbIpaXKeHMUIl
O/ cTeneHy KombuHnpoBaHHoe 3aHaTHe 4
Tema 6.2 CoiicTBa cteneHu | CopepikaHue yyebHOro matepuana
c paLUOHaNbHbIM u | NMoHATUe cTeneHM C pauMoHanbHbiM MoKasaTenem. (TeneHHble (YHKUMKM, KX
LEeNCTBUTENbHBIM cBOMCTBA U rpadmkm 0K 01, OK 02, 0K 03,
noKasaTenamu KombuHMpoBaHHOe 3aHATUE 6 OK 05. OK 07
Tema 6.3 Pewenne | CopepxaHue yyebHOro matepuana I7K
MppaLMOHANbHbIX PaBHOCMNBHOCTb MPpALMOHaNbHBIX YpaBHeHUA. MeToabl UX peleHuns
yPpaBHeHUM KombuHMpoBaHHOE 3aHATHE 4
Tema 6.4 [MokasatenbHas | CopepikaHue yyebHOro matepuana
¢dyHKUMA, ee cBoicTBa. | (TemeHb C MpPOM3BOJIbHLIM  [EeACTBUTENbHbIM MoKasaTeneMm. Onpegenexue
Mloka3aTenbHble ypaBHEHWUA | MoKasaTeNbHOM (YHKUMM U ee CBOICTBA. 3HAKOMCTBO C TMpUMEHEHUEM
M HEpaBEHCTBA nokasaTenbHOW (yHKUMKM. PelleHne NOKa3aTe/bHbIX YPaBHEHUIA METOAOM
YPaBHMBAHUA  NOKa3aTejel, METOAOM  BBEAEHMA  HOBOW  NEpPEMEHHOW,
(hyHKLUUOHaNbHO-rpatMyeckum MeTooM. PeleHne noKasateibHbIX HEPABEHCTB
KombuHupoBaHHoe 3aHATHE 8
Tema 6.5 Jlorapudm yucna. | CopepxaHue yuebHOro matepuana
CsoictBa norapudmos Jlorapudm yncna. Ceoitctea norapudmos. Onepauus norapudmMmpoBaHus
KombuHMpoBaHHoOe 3aHATHE 6

CopepxaHue yyebHOro matepuana
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Tema 6.6

Jlorapudpmunyeckas dyHKuMa un ee csoinctea. [loHATME norapudmuyeckoro

Jlorapudmuyeckas ypaBHeHua. Onepauusa noTeHUUpOBaHUA. Tpu OCHOBHbIX MeTofa pelleHus
dyHKUMA, ee  CBOWCTBA. | TOrapuMmUyecKknx ypaBHEHUI: bYHKLMOHanbHO-rpauyecKmni, MeTOf
Jlorapudmuyeckue NOTEHUMPOBAHUA, MeTO[ BBeJeHUA HOBOM nepemeHHOW. Jlorapudmuueckue
ypaBHEHUA, HEpaBeHCTBA HepaBeHCTBa
KombuHMpoBaHHOE 3aHATHE 8
Tema 6.7 Jlorapudmel B | [IpogpeccnoHanbHo-opneHTUPOBaHHOE cogepxaHue (copepxanne
NPUPOLE M TeXHUKe NPUKAA[HOIro MOZYNA)
MpumeHeHne norapudma. Jlorapudmuyeckaa cnupans B npupoge. Ee
MaTemaTuyeckue CBOICTBA
lpakTnyeckoe 3aHATHE 4
Tema 6.8 PeweHnue 3apay. | CopepaHne yyebHoro matepuana
CreneHnan, nokasatenbHas | CTeneHHas, nokasaTtenbHas u norapudmuyeckas GyHkumu. PeweHne ypaBHeHMit
" norapugmuyeckas | KombuHuposaHHoe 3aHATHE
yHKUMM KoHTponbHas paboTa 2
Paspen 7. 3JnemeHTHl 32
TEOpUM BEPOATHOCTEN W
MaTeMaTUyeCcKon
CTaTUCTMKM
Tema 7.1 Co6biTne, | CopepxaHue yyebHoro matepuana
BEpPOATHOCTb cobbiTnsA. | CoBMECTHblE M HECOBMECTHbIE COOLITUA. TeopeMbl 0 BEPOATHOCTM CyMMbl COObITHIA.
CnoxeHne u yMHOXeHWe | YcnoBHAs BEPOATHOCTb. 3aBUCUMMble M He3aBUCUMble COObITUA. TeopeMmbl O
BEpPOATHOCTEN BEPOATHOCTM NPOM3BEAEHUA COOBITHIA 0K 02, 0K 03, 0K 05
MK...
KombuHMpoBaHHOe 3aHATUE 8
Tema 7.2 BepoatHoctb B | [IpogpeccmonanbHo-opueHTMpoBaHHoe cojepxaHue (copepxanne
npogeccMoHanbHbIX NPUKAA[HOIrO MORYNA)
3apavax OTHOCMTeNnbHas yvactota coObITUA, CBOMCTBO ee ycToMuMBOCTU. CTaTUCTUYECKOe
onpefefieHne BepoATHOCTU. OLieHKa BEPOATHOCTU COOLITUA
MpakTuyeckoe 3aHATHE 8

CopepxaHue yyeGHoro matepuana
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Tema 7.3  [uckpetHasa | Bugbl cnyyaiHeix BennuuH. OnpegeneHue AUCKPETHOW CAYYAMHON BeNUYUHBI.
ciyyaiHas BE/IMYMHA, | 3aKOH pacnpefeneHus [LUCKPETHOW CiyvyanHon BenuuuHbel. Ee uyucnosble
3aKOH ee pacnpepeneHus XapaKTepUCTUKH

KombuHMpoBaHHoe 3aHATHE 8
Tema 7.4 3apaumn | CopepkaHue yyebHoro matepuana
MaTeMaTUy4eCKO MepBuyHas 06paboTKa CTAaTUCTUYECKMX JAAHHbIX. YMCNOBbIE XapaKTEPUCTUKM
CTaTUCTUKM. (cpeaHee apudMmeTUyeCKoe, MefMaHa, pa3max, aucnepcus). Pabota ¢ Tabnuuamy,

rpacdmkamm, fuarpammamm

KombuHMpoBaHHOe 3aHATUE 6
Tema 7.5 InemeHTbl Teopun | Bugbl cobbITUi, BEPOATHOCTL COObLITHIA. COXKEHUE M YMHOXKEHWUE BEPOATHOCTEMN.
BepoATHOCTel n | InckpetHaa chayyaiiHas BeNMYMHA, 3aKOH ee  pacnpefeneHua. 3afauu
MaTemMaTUyecKow MaTeMaTU4yeCcKoW CTaTUCTUKM.
CTaTUCTUKM KoHTponbHas paboTa 2
MpomexyToyHas atTectayusa (Ik3ameH)
Bcero: | 232

IMo kaxposi Teme onucwiBaeTca cogepxanune y4ebHoOro matepuana (B AMAAKTUHECKUX €AUHULAX), HAUMEHOBAHUA HEOOXOANMbIX 1aB6OPATOPHbIX, MPAKTUYECKUX U UHBIX
3aHATUIA. 06bem YacoB onpesenseTcs no Kaxgok nozmyum cronbuya 3.

*[IpogheccnoHanbHO-0pUEHTUPOBAHHOE COAEPIKAHUE MOXKET ObITh pacrpefencHo no pasaenam (TemaMm) uam CKOHLEHTPUPOBAaHO B pasgene [IpuknagHoit MOAYNb, a TakxKe
peanu3yeTcsa noCPeACcTBOM PELIEHUA NPaKTUKO-OPUEHTUPOBAHHBIX 3a4a4 B TEMATUYECKUX MOAYNAX
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3. YcnoBus peanusauuu nporpammbl 06ueo6pa3oBatesibHOM AMCLUUNAUHDI

3.1. [lna peanu3auuu NpoOrpaMMbl JUCUMIIMHBI OJKHBI ObITb NMpeAyCMOTpPEeHb
cneyiouime cneyuanbHble NoMeleHus:

Peanu3aums nporpammbl  AUCLUUMNMHBL  TpebyeT HanuMuua yyebHOro KabuHeTa
MaTeMaTUKu.

06opynoBaHue yyebHOro KabuHerta:

- N0CaJ0YHble MECTa MO KOMYEeCTBY 00yYaloLmnXCs;

- paboyee MeCTo npenoaaBaTens;

- KOMMNEKT y4ebHO-HarnsaHbIX Nocooui;

- KOMMNIEKT 3/IeKTPOHHbIX BUAEOMATEPUANOB;

- 3a[1aHNUA 1N KOHTPOJbHbIX PaboT;

- NpodeCcCUoHaNbHO OPMEHTUPOBAHHbIE 3aaHUS;

- MaTepuanbl 3K3amMeHa.

TexHnyeckmne cpeacTBa obyyeHus:

- NePCOHANbHbIA KOMNbIOTEP C NTMLEH3UOHHBIM NPOrPaMMHbLIM 0becneYeHnem;

- NPOEKTOP C 3KPaHOM.

3.2. NudopmauymoHHoe obecneyeHue peann3aumm nporpamMmmol

1. [nsa peanu3auum nporpammbl OMONMOTEYHbIN (OHA 006pa30BaTe/bHOIA
OpraHu3alUmMn [OMKEH WMeTb NevyaTHble U/WAM 3NeKTPOHHble 0Opa3oBaTe/ibHble U
WH(OPMALMOHHBIE PECYPChl, PEKOMEHJ0BAHHbIE /15 UCMOb30BAHMA B 00pa30BaTeNbHOM
npolecce, He cTaplie NATU AeT C MOMEHTA U3[aHUs.

2. PekomeHayeMble neyaTHble U3AaHMA MO peanu3aumu obuweobpaszoBaTesbHOM
OUCUMNANHBI NpeacTaBieHbl B METOAMYECKMX pPEKOMEHAAUMAX MO OpraHu3auumu
0byyeHus.
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4. KoHTponb 1 oLeHKa pe3ynbTaToB 0CBOEHUs 06uieo6pa3oBaTeNnbHOI

AUCLMTNAUHDI

KoHTponb ¥ oueHKa pe3ynbTaToB OCBOEHWUA 001e06pa3oBaTeNbHON [UCLUMNAUHBI

PACKPLIBAIOTCA Yepe3 AMCUMNAMHAPHbIE pe3ybTaThl, HanpaBneHHble Ha GOpMUPOBaAHME
06Wmx 1 NnpohecCMoHaNbHbIX KOMNETEHL It NO pa3fenam u TeMam CoOepKaHua y4ebHoro

maTtepuana.
O6wasn/npodeccmoHanbHas Paspen/Tema TUN OLEHOYHbIX
KoMneTeHUUs MeponpuaTus
0K 01. Bbibupatb cnocobsi P1,Tema 1.1, 1.2, 1.3 N-0/c’, | TectupoBaHue

pelieHus 3aaad
NpodheccuoHanbHON LEATENLHOCTH
NPUMEHUTENLHO K Pa3NNYHbIM
KOHTEKCTaM

1.4.

P 2, Tembl 2.1, 2.2, 2.3, 2.4,
2.5,2.6 M-0/c, 2.7

P 3, Tembl 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Tembl 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 N-0/c, 4.8, 4.9,
4.10

P 5, Tembl 5.1,5.2,5.3 I1-
0/c, 5.4,5.5,5.6

P 6, Tembl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 [1-0/c, 6.8

YcTHBIN onpoc
MaTtemaTuyeckuit AUKTAHT
WHpuBmayanbHas
camocTonTesbHas paboTa
MpepcTaBneHne pe3ynbTaToB
npaKTUYecKknx paboT
3auuTa TBOpYECKMX paboT
3awmTa UHAUBUAYANBHbIX
NPOEKTOB

KoHTponbHas paboTa
BbinosHeHne 3agaHuii Ha
IK3aMeHe

0K 02. Ncnonb3oBatb
COBpEMEHHbIE CPeACTBA NOUCKA,
aHanM3a u MHTepnpeTaLum
MHOPMaLLNUK, U UHPOPMALMOHHbIE
TEXHOIOTUM ANSA BbINOAHEHNUS
3agay npodeccrMoHanbHo
AEATEeNbHOCTH

P 1, Tema 1.1, 1.2, 1.3 -0/c,
1.4.

P 3, Tembl 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 6, Tembl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 [1-0/c, 6.8

P7 Temnbl 7.1,7.2 N-0/c,
7.3,7.4

TecTupoBaHue

YcTHbIN onpoc
Matematnyeckuim aUKTaHT
WnanBuayanbHas
camocTosTenbHas pabota
MpencTaBneHme pe3ynbTaToB
npaKTMYecknx paboT
3almTa TBOpYECKUX paboT
3awmnTa UHAUBKUAYANbHbIX
NPOEKTOB

KoHTponbHas pabota
BbinonHeHue 3agaHuni Ha
JK3aMeHe

OK 03. lMnaHupoBathb u
peann3oBbIBaTh COBCTBEHHOE
npogeccmoHanbHOEe U IMYHOCTHOE
pa3BuTMe, NpeANpPUHUMATENbCKYIO
AeATeNbHOCTb B
npocdeccmoHanbHoOM cdepe,
MCMONb30BaTh 3HAHMA NO

P1,Tema 1.1, 1.2, 1.3 -0/c,
1.4.

P 2, Tembl 2.1, 2.2, 2.3, 2.4,
2.5,2.6M-0/c, 2.7

P 3, Tembl 3.1, 3.2, 3.3, 3.4,
3.5,3.6

TecTupoBaHue

YcTHBIN onpoc
MaTemMaTUyecKuin AUKTaHT
WnpuBuayansHas
camocTosaTenbHas paboTa
lpegcTaBneHne pe3ynbTaToB
npakTUyecKux pabot

* MpodeccmoHanbHoe-0pUeHTUPOBaHHOE CoflepaHue

29




(UHAHCOBOM rpaMOTHOCTU B
PasNUYHBIX U3HEHHBIX CUTYALMUAX

P 4, Tembl 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 N-0/c, 4.8, 4.9,
4.10

P 6, Tembl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 [1-0/c, 6.8

P7 Tembl 7.1,7.2 N-0/c,
7.3,7.4

3awmTa TBOpYECKMX paboT
3awmTa MHAUBMAYANbHBIX
NPOEKTOB

KoHTponbHas pabota
BbinonHeHue 3agaHnit Ha
3K3aMmeHe

OK 04. 3¢ dekTnBHO
B3aumopeicTBoBaTh 4 paboTars B
KONNEKTUBE U KOMaHAe

P 1, Tema 1.1, 1.2, 1.3 M-0/c,
1.4.

P 2, Tembl 2.1, 2.2, 2.3, 2.4,
2.5,2.6 M-0/c, 2.7

P 3, Tembl 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Tembl 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 N-0/c, 4.8, 4.9,
4.10

P 5, Tembl 5.1, 5.2, 5.3 I1-
0/c, 5.4,5.5,5.6

TecTupoBaHue

YeTHbIN onpoc
MaTtemaTMyecKuit AUKTaHT
WHpuBmpayanbHas
camocTosTenbHas pabota
pepcTaBneHmne pe3ynbTaToB
npaKTMYeckux paboT
3aumTa TBOpYECKUX paboT
3awmnta MHAUBKUAYANbHbIX
MPOEKTOB

KoHTponbHas pabota
BbinonHeHuWe 3apaHuni Ha
3K3aMeHe

OK 05. OcywectBnATb YCTHYIO K1
NMUCbMEHHYIO KOMMYHMKALMIO Ha
roCyAapCcTBEHHOM A3blKe
Poccuitckoit Pepepaumm ¢ yyeTom
0c06eHHOCTEe CoUManbHOTO 1
KYJbTYPHOTO KOHTEKCTA

P1,Tema 1.1, 1.2, 1.3 -0/c,
1.4.

P 3, Tembl 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P6, Tembl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6,6.7 [1-0/c, 6.8

P7 Tembl 7.1,7.2 N-0/c,
7.3,7.4

TecTupoBaHue

YcTHBIN onpoc
Matematnyeckuim aUKTaHT
WHpuBmayanbHas
camocToaTeNbHan paboTa
MpepcTaBneHne pesynbTaToB
npaKTUYecKkux paboT
3auuTa TBOpYECKUX paboT
3awmTa UHAUBUAYANBHbIX
NPOEKTOB

KoHTponbHas paboTa
BbinonHeHne 3agaHuii Ha
3K3aMeHe

OK 06. NposBnaTb rpaxaaHcko-
NaTpUOTUYECKYIO NO3ULMIO,
AEMOHCTPUPOBaTh OCO3HAHHOE
noBeJleHNE Ha OCHOBE
TPaANLMOHHbIX
00L|eYeNnoBeYeCcKUX LieHHOCTe, B
TOM YMC/Ie C YYETOM rapMOHU3aLUM
MEXHaLMOHANbHbIX U
MEXPENUrnO3HbIX OTHOLIEHUH,
NPUMEHATb CTAHAAPTHI
AaHTUKOPPYNLMUOHHOIO NOBEAEHMA

P 1, Tema 1.1, 1.2, 1.3 -0/c,
1.4.

P 4, Tembl 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 N-0/c, 4.8, 4.9,
4.10

P 5, Tembl 5.1,5.2,5.3 M-
0/c, 5.4,5.5,5.6

TecTupoBaHue

YcTHbIN onpoc
MaTemMaTUyecKuin AUKTaHT
WupauBupayanbHas
camocTosTeNbHas paboTa
lpeacTaBneHUe pe3ynbTaTos
npakTMYeckux pabort
3awuTa TBOpYECKMX paboT
3awmTa MHAUBMAYANbHBIX
NPOEKTOB

KoHTponbHas paboTa
BoinonHeHue 3aaaHnit Ha
JK3aMeHe
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0K 07. CopeitcTBoBaTh
COXPaHEHUIO OKPYXaloLWen cpeabl,
pecypcocbeperkeHmnto, NPUMeHATb
3HaHUA 06 U3MEHEHUU KNUMATa,
NPUHLMNbI BEPEXAUBOTO
NpPou3BOACTBA, 3PHEKTUBHO
[eNCTBOBATb B YpPe3BblYaNHbIX
cUTyaumsax

P 2, Tembl 2.1, 2.2, 2.3, 2.4,
2.5,2.6 M-0/c, 2.7

P 4, Tembl 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 N-0/c, 4.8, 4.9,
4.10

P 5, Tembl 5.1,5.2,5.3 -
0/c,5.4,5.5,5.6

P 6, Tembl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 [1-0/c, 6.8

TectupoBaHue

YcTHbIN onpoc
MaTemaTnyeckuin AUKTaHT
WHpuBmayanbHas
camocTosTesibHaA pabota
lpepncTaBneHune pesynbTaTtoB
npaKTUYecKnx paboT
3awmTa TBOpYECKUX paboT
3awunTa MHAUBUAYANbHbIX
NpOEKTOB

KoHTponbHas pabota
BbinosiHeHne 3agaHunit Ha
IK3ameHe

MK°...

° MK ykasbiBatotcs B cootsetctauu ¢ ProC CMO peanusyemoit npodeccum / cneumnanbHoCTm
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