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1 OBIIIASA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI YYEBHOI'O INPEJIMETA
«MATEMATUKA»

1.1 MecTo y4eOHOro mpeaMera B CTPYKType NPOrpaMMbl MOATOTOBKH CHENHMAJINCTOB CPeAHEro
3BEeHA

VYuebnsiit npenmer «MATEMATUKA» oTHOCHTCS K TIpeaMeTHOH obnactu «MaTtemaTuka u
uHpopMaTUKa» U 001e00pa30BaTEIbHOMY LUKy MPOrpaMMbl ITOATNOTOBKH CIELUATIMCTOB CPEIHErO
3BEHA.

1.2 TpeGoBaHus Kk pe3yJbTaTaM OCBOCHHUS
PesynpTaTomM ocBoeHusi yueOHOro npeamera «MareMaTHKay SIBISIETCS ONPEENCHHbIN JTan

c(OPMHPOBAHHOCTH CIAEAYIOMINX OOIINX U MPOPECCHOHATBHBIX KOMIIETEHIIUIH:

Koa u HamMeHOBaHHe
(popmupyembix
KOMIIeTeHIIU I

l'[.nalmpyeMLIe pe3yJbTaThbl OCBOCHHUSA IIPEAMETA

O0mme

IIpeamerHbIE

OK 01 Beibupats
CTIOCOOBI PEIICHUS
3amaq
npodeccHoHaIbHOM
JEATeILHOCTH
PUMEHUTEIBHO

K Pa3IMYHBIM
KOHTEKCTaM

- TOTOBHOCTB K TPYIY,
OCO3HAHHE [IECHHOCTU
MacTepcTBa, TpyAoto0ue;

- TOTOBHOCTbH K aKTUBHOMU
JESITEIIbHOCTH
TEXHOJIOTUYECKON U
COLIMATILHOM HAIPABIEHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATb,
IUTAHUPOBATH U
CaMOCTOSITEIIHO BBITIOHATH
TaKyIo JeSTeTbHOCTH;

- HHTEPEC K Pa3InIHBIM
cdepam npodeccruoHaIbHON
NeSITebHOCTH,

OBnaseHre yHUBEPCAIbHBIMU
yueOHBIMU MTO3HABATEIBHBIMU
JIEUCTBUSIMU:

a) 6a30BBIC TOTUUECKHUE
JIEUCTBUSL:

- CAMOCTOSITEIIEHO
bopmMynupoBaTh 1
aKTyaJIu3upOBaTh MPOOIEMY,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBIINBATh
CYIIIECTBEHHBIN MPU3HAK HITH
OCHOBAHMS JJIsl CPAaBHEHHS,
Kiaccuukanuu u 0000IICHUS;
- OTIPENIENATh LU

-BJIQJIETh METOJIaMH JI0OKA3aTeIbCTB,
ATOPUTMAMHU PELICHHS 33]a4; yMEHHUE
(bopMyIHpOBATH OIPEEICHUS, AKCHOMBI
U TEOPEMBI, IPUMEHATH UX, IPOBOAUTH
JI0Ka3aTeIbHbIE PACCY)KICHHS B XOI€
pelLeHus 3a1a4;

- YMETh OIIEPUPOBATh MOHATUIMU:
CTEIeHb Yucia, Jorapudm yucna;
YMEHUE BBITIOJHSATH BEIYMCIICHUE
3HaYeHUH U MpeoOpa3oBaHUs
BBIPOKEHUI CO CTETICHSIMU U
norapudmamu, npeodpazoBaHus
JpOOHO-pallMOHATIBHBIX BBIPAKEHUI;

- YMETh OIIEPUPOBAThH MOHATUIMU:
panroHaJIbHbIE, HPPALlIOHAIIEHBIE,
roKa3aTeJbHbIEe, CTETIICHHBIE,
jorapudmuyueckue,
TPUTOHOMETPHUYECKHE YPAaBHEHHS U
HEPaBEHCTBA, MX CHCTEMBI;

- YMETh ONEPUPOBATH MOHITHIMHU:
(byHKLUMS, HETIpepbIBHAS (YHKIUS,
MIPOM3BOJIHAS, TEpBOOOpa3Has,
OTIpeIeIeHHBI UHTErpall; yMETh
HaXOJIUTh MPOU3BOHBIE HIEMEHTAPHBIX
(bYHKINH, HCTIONB3YSI CITPABOYHEIC
MaTepHalIbl; UCCIENIOBATh B TPOCTEUIIIHX
ciydasix (QyHKIIMM Ha MOHOTOHHOCT,
HAXOJUTh HANOOJBIITNE U HANMEHBIIINE
3Ha4YeHUs1 QYHKUUH; CTPOUTH rpaduKu




IeATEeIbHOCTH, 33a1aBaTh
napameTpbl U KpUTEPUHU UX
JIOCTYDKEHMUS;

- BBISIBIISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEUUS B
paccMaTpuUBaEMbIX SIBICHUSX;
- BHOCHTh KOPPEKTHBHI B
JIeITEIbHOCTD, OLICHUBATD
COOTBETCTBHUE PE3YJIbTATOB
1IEJISIM, OIICHUBATh PUCKHU
MIOCCACTBHI JACATECIBHOCTH;

- pa3BHUBATh KPEATUBHOE
MBIIUICHUE TP PEIICHUN
JKU3HEHHBIX TTPOOIIEM

0) 6a30BbIE UCCIIEIOBATEIILCKUE
NEeNCTBU:

- BIIQJICTh HaBBIKaMU y4eOHO-
HCCIIEN0BATENLCKOM U
MIPOCKTHOM JIeATEIILHOCTH,
HABBIKAMU Pa3peIICHUS
npo0Jem;

- BBISIBJISITH TIPUYUHHO-
CJICCTBEHHBIC CBSI3U U
aKTyaJlu3upoBaTh 3a7auy,
BBIIBUTaTh TUIIOTE3Y €€
pelieHus, HaXOAUTh apTyMEHTHI
JIUISL TOKA3aTelIbCTBA CBOUX
YTBEPKICHUH, 33/1aBaTh
napaMeTpsl U KPUTSPUH
peleHus;

- aHAJIM3UPOBATH NIOJTyYCHHBIC B
XOJI€ pelIeHHs 3a/1a9u
pe3yNbTaThl, KPUTHYECKH
OIICHUBATh UX JIOCTOBEPHOCTH,
MIPOTHO3HPOBATh H3MEHEHHE B
HOBBIX YCJIOBUSX;

-- YMETh MIEPCHOCUTH 3HAHUS B
MO3HABATEIIBHYIO U
MPAKTHUYECKYIO 00JacTH
JKU3HEIEATENHHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS
U3 Pa3HBIX IPEIMETHBIX
o0uacTeii;

- BBIIBUTaTh HOBLIE UJIEH,

MHOTOYJICHOB C MCITOJIb30BaHHEM
arrapara MaTeMaTHYECKOTO aHaIN3a;
IPUMEHSTH TPOU3BOIHYIO NPH PEIICHUH
3aj]1a4d Ha JBM)KEHUE; PEIIaTh MPAKTHKO-
OpPUEHTHPOBAaHHBIE 33/1a4H HA
HanOOJIbIINE M HANMEHBIIINE 3HAYCHHUS,
Ha HaXO0XJICHUE ITyTH, CKOPOCTH U
YCKOPCHHS;

- YMETh OIEPUPOBATH MOHITHIMU:
panroHanbHast QyHKIIHS, TOKa3aTelbHast
¢byHKUuMs, cTeneHHas QyHKIHA,
norapupmMuyueckas GyHKIus,
TPUTOHOMETPHUUYECKUE (DYHKIIH,
oOpartHbIe GYHKINU; YMEHHE CTPOUTH
rpaduKy U3y4eHHBIX (PYHKIIHHA,
UCIIOJIB30BaTh TPa(GUKH MIPHU U3YUECHUH
MPOIIECCOB U 3aBUCUMOCTEH, TIPU
peILICHUH 3aJ1a4 U3 IPYTUX YUeOHBIX
NPEIMETOB M 33]1a4 U3 PEATbHOM KU3HH,
BBIpaXaTh (OPMYIIaMHU 3aBUCHMOCTH
MEX/y BEIMYHMHAMU;

- YMETh peIIaTh TEKCTOBBIC 33/1a4H
pa3HBIX TUIIOB (B TOM YHCIIE HA
MPOIICHTHI, JOJIA U YaCTH, HA JIBHKCHHE,
paboTy, CTOUMOCTH TOBAPOB U YCIIYT,
HAJIOTH, 3a/1a41 U3 00JIaCTH yIpaBIeHUsS
JMYHBIMU M CEMEHHBIMH (PUHAHCAMHU);
COCTABJIATH BBIPAKEHHUSI, ypaBHEHHUS,
HEPaBEHCTBA U X CHCTEMBI 110 YCIOBHUIO
3aJ1auM, UCCIIEI0BATh TMOIYYEHHOE
pelIeHNe U OIEHUBATh
IPaBJON0I00HOCTh PE3YJIbTATOB;

- YMETh OIEPUPOBAThH MOHATHIMHU:
cpeaHee apupMeTHYECKOe, MEHaHa,
HauOoJIbIlIee M HAaUMEHbIIIee 3HaYeHus,
pa3max, TUCTepcHsi, CTAaHIAPTHOE
OTKJIOHEHHUE YMCIIOBOTO HA0Opa; yMETh
U3BIICKATh, MHTEPIPETHPOBATh
WH(POPMAIIHIO, TIPEACTABICHHYIO B
TabNUIIax, HA IUarpaMMmax, rpadukax,
OTPaKaIOIIYI0 CBOWCTBA pealbHBIX
MPOIIECCOB U SIBJICHUH; MPE/ICTABIISATh
UH(OPMAIIHIO C TTOMOIIBIO TAOIHII U
JyarpaMM; UccieloBaTh CTaTUCTHYECKUE




npejiaraTb OpUruHaJIbHbIE
MOJXO0/Ibl U PEUICHUSI;

M CIIOCOOHOCTH UX
HCITOIB30BaHUS B
MMO3HABATECILHOM M COIMAJIbHOM
MPAKTUKE

JITaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpaMuecKux METOJIOB U 3JIEKTPOHHBIX
CPEICTB;

- YMETb OIIEPUPOBATH MOHATUAMU:
CIIy4aifHBI{ OMBIT U CIy4allHOE COOBITHE,
BEPOATHOCTb CIy4allHOTO COOBITHS;
YMEHHUE BBIYUCIIATH BEPOATHOCTS C
UCIIOJIb30BaHUEM I'pauueCKUX METOJIOB;
IPUMEHATH (POPMYJIBI CIIOXKEHUS U
YMHOXKEHUS BEPOSITHOCTEH,
KoMOUHATOpHBIE (HAaKTHI U (HOPMYIIBI IPU
pEellIeHNN 3a]a4; OLICHUBATh
BEPOSITHOCTH PEaJIbHBIX COOBITHH;
3HAKOMCTBO CO CIIy4allHbIMU
BEJIMYMHAMU; YMEHHE IPUBOAUTH
IPUMEPBI MPOSBICHUS 3aKOHA OOJIBIINX
qHCcell B IPUPOJHBIX U OOIECTBEHHBIX
SBJICHUSIX;

- YMETh OIIEPUPOBATh MOHATUIMU: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO,
JIBYT'PAaHHBIN yroJI, CKPEIBAOIINECS
IpsIMbIE, TAPAJIEIBHOCTD U
NEPIEHIUKYISIPHOCTD MPSIMBIX U
IUIOCKOCTEH, yroa Mexay NpsiMbIMH,
yroJl MeXAy NPsSMON U MIIOCKOCTbIO,
YToJI MEXAY TUIOCKOCTSIMH, PACCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE
MEX1y MPSMBIMH, PACCTOSTHUE MEXKTY
IJIOCKOCTSIMU; YMEHHUE UCIOIb30BaTh
IIPU pElICHNH 3a]]a4 U3Y4YEeHHbIE (PaKThl U
TEOpPEMBI IIJITAHUMETPUU; YMEHUE
OLIEHUBATh pa3Mepbl 0OBEKTOB
OKpPYXKaroIlero MUpa;

- YMETb ONEPUPOBATH MOHATUAMMU:
MHOT'OTPaHHUK, CEUEHUE
MHOTOTpaHHUKA, Ky0, Mapasuiesenure]I,
npusMa, nupamuaa, purypa u
MOBEPXHOCTh BpallleHuUs, HIUHAD,
KOHYC, 11ap, cepa, ceueHus: Gurypsl
BpallleHus, TUIOCKOCTb, Kacaromascs
cdepsl, IMHAPA, KOHYCA, IJI0IIAIh
MOBEPXHOCTU MUPAMHU/IBL, TPU3MBIL,
KOHYcCa, HWIMH/PA, IJI0MAabL chepsl,
00BbeM Ky0a, MpsIMOYTOJIBHOTO




napaiesenunena, IupaMuabl, IPU3MBI,
LWINHApPA, KOHYCa, 111apa; yMEeHHe
1300pakaTb MHOI'OIPaHHUKH U
MOBEPXHOCTHU BPAIICHUS, X CEYCHHS OT
PYKH, C TOMOIIIBIO YEPTEIKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE pacro3HaBaTh CHMMETPUIO B
IIPOCTPAHCTBE; YMEHHE paclio3HaBaTh
IPaBUJIbHBIE MHOTOTPAHHUKHY;

- YMETh OIIEPUPOBATh MOHATUAMU:
JBI)KEHHUE B IPOCTPAHCTBE, TOJO0HBIE
(burypsl B IpoCTpaHCTBE; UCTIOIB30BATh
OTHOLLICHHE IIJIOIIAeH TIOBEPXHOCTEN U
00BeMOB IOAOOHBIX (GUTYp TPU
peLIeHUH 3a]a4;

- YMETh BBIYHUCIATh FTEOMETPUUECKHE
BEJIMYMHBI (JUIMHA, YTOJI, IJI0LIa]b,
00beM, IJI0IIA/Ib TOBEPXHOCTH),
UCMOJb3Ys U3yYeHHbIE (HOPMYJIIBI U
METO/BI;

- YMETh ONEPUPOBATH MOHITHIMU:
IPSIMOYTOJIbHAs CUCTEMA KOOPIMHAT,
KOOPJAWHATHI TOUYKH, BEKTOD,
KOOP/IMHATBl BEKTOPA, CKAJIIPHOE
IPOM3BEACHUE, YOIl MEXKAY BEKTOPAMHU,
CyMMa BEKTOPOB, IPOU3BEJICHHE BEKTOpa
Ha YHUCJI0; HAXOAUTh C TOMOIIIBIO
M3Yy4EHHBIX (HOPMYIT KOOPIMHATHI
CepeuHbl OTPEe3Ka, PACCTOSHUE MEXTY
JBYMSI TOYKAMH;

- YMETh BBIOMPATH MMOAXOSAIINI
U3yYEHHBIN METOJI IIs peIlIeHUs 3a/1auH,
pacrio3HaBaTh MaTeMaTHYeCKue PaKkThl U
MaTeMaTHYeCKUe MOJAEH B IPUPOTHBIX
U OOILIECTBEHHBIX SIBICHUSX, B
HCKYCCTBE; YMEHHE MIPUBOJINUTH TIPUMEPHI
MaTE€MaTHYECKUX OTKPBITHI pOCCUNCKON
1 MUPOBOM MaTeMaTH4ECKON HayKH.

- YMETh OIIEPUPOBATH MOHITHIMHU:
ornpezieNieHue, akcuoMa, Teopema,
CJIEZICTBHE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE
(bopMyITHPOBKH; YMEHUE
dbopMynupoBath 0OpaTHOE U




IIPOTUBOMOJIOKHOE YTBEPKACHUE,
MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
HCII0JIB30BaTh METO/ MaTeMaTH4YECKOMI
WHIYKIWW; IPOBOJIUTD JIOKA3aTeIIbHbIC
paccykJIeHUsI PU PEIICHUH 3a/ad4,
OIICHUBATD JIOTUYECKYIO MPABUIIBHOCTh
pacCyXIEHU;

- YMETh ONEPUPOBATH MOHATUSIMHU:
MHO3KECTBO, [TOJIMHOKECTBO, OllepaLlU
HaJ MHOXXECTBAMU; YMEHUE
UCII0JIb30BaTh TEOPETUKO-
MHOXECTBEHHBIN anmapar Jijisi OlucaHus
peabHBIX MPOLIECCOB U SBJIICHUM MPHU
pElIeHUH 33724, B TOM YUCJIE U3 APYTUX
y4eOHBIX TIPEIMETOB;

- YMETh ONEPUPOBATH MOHATUSAMU: Tpad,
CBSI3HBIN Tpad), AepeBo, UKL, Tpad Ha
IJIOCKOCTH; YMEHUE 3a7aBaTh U
OMHCHIBAThH Tpadbl pa3INuHbIMU
croco0amu; UCIOIB30BaTh rpadbl IpU
pElICHUH 3a/1a4;

- YMeTb CBOOOIHO OTIEpUPOBATH
MOHATUSMU: COYETaHUE, IEPECTaHOBKA,
YHCIIO COUYETAaHUH, YUCIIO IEPECTaHOBOK;
6unoMm HpioTOHA; yMEeHHE IPUMEHSTh
KOMOHMHATOPHBIE (PAKThI U PACCYKICHUS
JUISL pellieHUs 3a/a4;

-YME€Tb ONEPUPOBATH MOHATUSIMU:
HaTypaJIbHOE YUCJIO, 1IeJI0€ YUCIIO,
OCTaTOK M0 MOJYJIIO, PaIlHOHAIBHOE
YHUCJIO, UPPALMOHATEHOE YKCIIO,
MHOECTBA HATypPaJIbHBIX, LIEIbIX,
palMOHANbHBIX, 1€UCTBUTENBHBIX YHCEIT;
YMEHHUE UCIOJIb30BaTh MPU3HAKU
NeTMMOCTH, HAaUMEHBIITNNA 0O
JIeNUTENb U HaMMEHbIIIee 0011ee
KpaTHoe, aroput™ EBknmnaa npu
pEIIeHNH 3a71a4; 3HaKOMCTBO C
Pa3TUYHBIMH TTO3UITHOHHBIMU
CHUCTEMaMHU CUUCIICHUS;

- YMETh CBOOOTHO OMIEPUPOBATH
MOHSATUSMHU: CTETIEHb C LIEIBIM
MOKa3aTesieM, KOPEHb HaTypallbHOU
CTEINEHHU, CTENEHb C PALIMOHATIbHBIM




HoKa3aTesieM, CTENEHb C
JICHCTBUTEIILHBIM (BEIIICCTBEHHBIM )
rokasaresem, Jorapudm dyrcia, CHHYC,
KOCHHYC U TAHT'€HC IPOU3BOJILHOTO
YHCIIa;

- YMETh OIEPUPOBATH MOHATHIMU:
TOKIECTBO, TOXKAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMA YPaBHEHUN U
HEPaBEHCTB, PABHOCUIIbHOCTb
yYpaBHEHHIA, HEPABEHCTB U CUCTEM,
panroHaIbHbIE, HPPALlOHAIILHEIE,
1oKa3aTebHbIE, CTETICHHBIE,
JorapupMHIECKue,
TPUTOHOMETPUUYECKUE YPABHEHMUS,
HEPaBEHCTBA U CUCTEMBbl; YMEHHE
pelaTh ypaBHEHMsI, HEpaBEHCTBA U
CHCTEMBI C IOMOUIbIO Pa3IMYHbIX
IIPUEMOB; pelaTh ypaBHEHMS,
HEPaBEHCTBA U CHCTEMBI C TAPaMETPOM;
NPUMEHSTh YPAaBHEHHSI, HEPAaBEHCTBA, X
CHCTEMBI JJIsl PEHICHUS] MATEeMaTHYECKIX
3a7a4 M 3a/1a4 U3 Pa3IMIHbIX 00JacTe
HaYKU U peaibHON JKU3HU;

-yMeTb CBOOOJIHO ONEPHPOBATH
HNOHATUAMMU: rpaduK QyHKIMU, OOpaTHAS
(byHKLUSA, KOMIIO3UIUS (QYHKINH,
TUHeWHas QYHKIUS, KBapaTHuIHAS
GyHKIMS, cTeneHHass QYHKIUS C LEIbIM
rokasaresieM, TPUTOHOMETPHIECKHE
¢byHKIIMM, 0OpaTHBIE
TPUTOHOMETPHUUYECKUE (DYHKIUH,
nokasaresbHas U JlorapupmMuueckas
(byHKLINU; YMEHHE CTPOUTH IpaduKu
(byHKUNH, BBITIOIHATH TPeoOpa3oBaHus
rpaukoB QyHKIUIH;

YMEHHE HCII0JIb30BaTh IPpapuKu
GbYHKIWHT 17151 ©3Y9IEHUS TIPOIIECCOB U
3aBHCUMOCTEH MPH PEIICHUH 3a71a4 13
JPYTUX Y4eOHBIX IPEIMETOB U U3
peanabHOM JKU3HU; BBIpakaTh popMysiaMu
3aBHCUMOCTH MEX/y BETHUYNHAMH;
yMEHHE CBOOOHO ONEpUpPOBaTh
MOHATUSMH: YETHOCTb (DYHKIINH,

10




HNEPUOIMYHOCTb (DYHKIIHH,
OrPaHUYEHHOCTh (PYHKIIUH,
MOHOTOHHOCTH (DYHKITHH, SKCTPEMYM
¢byHKIMM, HanOOobIIIee U HAMMEHbBIIIEe
3Ha4YeHUs PYHKIUU HA IPOMEKYTKE;
YMEHHUE MPOBOANUTH UCCIICIOBAHHE
byHKINY,

YMEHHUE HCII0JIb30BaTh CBOICTBA U
rpaduku QyHKIUN 11 peIIeHHS
ypaBHEHM, HEPaBEHCTB U 337134 C
napameTpamu; U300paxkaTh Ha
KOOPJAWHATHOH MJIOCKOCTH MHOKECTBA
pELIECHHUI YpPaBHEHUI, HEPABEHCTB U UX
CHCTEM;

- YMETh CBOOOTHO OIIEPUPOBATH
HOHATUSAMMU: [10CIIEI0BATEIbHOCTb,
apugmeTHyecKas porpeccus,
reoMeTpHuecKas Iporpeccus,
0eCKOHEYHO yObIBaroIIast
reoMEeTPHUYECKas MPOTPECCHsI; YMEHHE
3aJ1aBaTh MOCJIEI0BATEIBHOCTH, B TOM
YHCIIe C TTOMOIIBIO PEKYPPEHTHBIX
(opmyu;

- YMETh OIIEPUPOBATh MOHATUIMU:
HENPEepPbIBHOCTb (DYHKIMH, aCUMIITOTHI
rpaduka QyHKIUH, IepBas 1 BTopas
NPOU3BO/IHAS (PYHKIIUH,
reoMeTpUYECKU U GU3NUECKUIN CMBICIT
MIPOU3BOIHOM, TIEpBOOOpa3Has,
OTIpeNIeIICHHBIN UHTETPaT, YMEHUE
HAXOJUTh ACHMITOTHI Tpaduka
(GyHKLINU; YMEHHE BBIYUCIISATh
IIPOM3BO/IHBIE CYMMBI, IIPOU3BEICHUS,
YaCTHOT'O M KOMITO3UIIMU (YHKLIUH,
HaXOJUTh YpaBHEHHE KacaTelbHON K
rpaduKy QyHKIUY;

YMEHHUE HCIOJIb30BaTh MMPOU3BOIHYIO
JUTsL uccaenoBaHust QyHKIUH, JUTs
HAXOXKJICHHUS HAMITYUIIIero perIeHus B
MPUKIIAJHBIX, B TOM YHCJIE COIMAIbHO-
HKOHOMHYECKUX U (PU3MUECKUX 3a]auax,
JUISL OTIpEIeNIEHUs] CKOPOCTH U
YCKOPEHHUS; HaXOAUTh IO U U
00BeMbI (PUTYp ¢ TOMOIIBIO HHTETPaa;
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MPUBOJIUTH MPUMEPHI MATEMATUYECKOTO
MOJIETTUPOBAHUS C IIOMOIIIBIO
muddepeHIaTbHBIX YPaBHEHUI;

- YMETh OIEPUPOBATH MOHATHAMU:
KOMIIJIEKCHOE YHCII0, COTPSKEHHBIE
KOMIIJICKCHBIE YMCIIa, MOAYJIb U
apryMeHT KOMIUIEKCHOIO 4yKcia, popma
3aMucy KOMIUIEKCHBIX YHUCEl
(reomeTpuueckas, TPUTOHOMETPHYECKast
u anrebpanydeckasi); yMeTh IPOU3BOAUTD
apudmeTnyeckue IelCTBUS C
KOMILJIEKCHBIMHU YHCJIaMU; TIPUBOTUTH
IPUMEPbI UCIIOIB30BAHUS KOMILICKCHBIX
quCcel;

- YMETh CBOOOIHO ONEPUPOBATH
MOHATUSIMH: CpeHEE apuPMETHUECKOE,
MearaHa, Haubosbllee 1 HauMEHbIee
3HAYEHUS, pa3Max, TUCIEPCHs,
CTaH/JapTHOE OTKJIOHEHHE ISl OMUCAHUS
YHCIIOBBIX JaHHBIX; YMEHHE UCCIIEIOBATh
CTaTUCTHYECKUE JAHHBIEC, B TOM YHUCIIE C
NPUMEHEHHEM TPaQUUECKUX METOIO0B
AIIEKTPOHHBIX CPEICTB; rpauuecKu
UCCIIEIOBAaTh COBMECTHBIEC HAOIIOICHUS C
MOMOIUIBIO AHArpaMM PacCerBaHUS U
JIMHEWHOH PErpeccuu;

- YMETh HaXOJIUTh BEPOSATHOCTH COOBITUI
C MCNOJIb30BaHUEM IpapUUECKUX
METOOB; IPUMEHSTh ISl PEIICHUS
3a1a4 (OPMYIIBI CTIOKEHHS 1
YMHOXXEHHS BEPOSITHOCTEH, (hopmMyITy
MIOJTHOM BEPOSITHOCTH, POpMyITy
bepnynim, komOuHaTOpHBIE (DAKTHI U
(bopMyIIbl; OLIEHUBATh BEPOSTHOCTH
peanbHbIX COOBITHI; yMEHHE
OTIEPHPOBATH TOHATHIMHU: CITydaiiHast
BEJIMYMHA, pacipe/ielieHue
BEPOSITHOCTEH, MATEMaTHYECKOE
OKU/IaHUE, TUCTIEPCHS U CTAaH/IapTHOE
OTKJIOHEHHE CITy4ailHOW BEJTMYUHBI,
(byHKLIMU pacipeeseHns U MIIOTHOCTH
PaBHOMEPHOTO0, TIOKA3aTEIbHOTO U
HOPMAaJIbHOTO PacHpeeNICHU; yMeHe
HCIOJIb30BaTh CBOMCTBA U3YYEHHBIX
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pacnpeneseHui A peleHus 3a1ad;
3HAKOMCTBO C ITOHATHAMU: 3aKOH
OOJIBLINX YMCEIT, METO/IbI BEIOOPOYHBIX
UCCIIEN0BAHUM; YMEHHE IIPUBOIUTD
IIPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX
YHCeN B IPUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSX;

- YMETb CBOOOIHO OIIEPUPOBATH
HNOHATHAMM: TOYKA, IIPsIMasi, INIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, 1y, JIOCKUU
YIOJ1, IBYTPAHHBINA YTOJI, TPEXTPAHHBII
yroJ1, IepeceKarolmecs, napajieibHble
U CKPEILMBAIOLIUECS IPSMBIE,
[apaJuIeIbHOCTD U NEPIIEHIUKYISIPHOCTD
IPSIMBIX U IIJIOCKOCTEH, YIOJlI MEXKAY
IIPSIMBIMU, YIOJI MEKIY HPSMOU U
IJIOCKOCTBIO, YIOJI MEKIY IIIOCKOCTSIMU;
YMEHME HUCII0JIB30BATh IIPYU PELICHUN
3ajJja4 U3y4eHHbIE (DAKThl U TEOPEMBI
IUTAHUMETPHUH; YMEHHUE OLIEHUBATh
pa3Mepbl 00BEKTOB B OKPYKAIOILIEM
MHUpE; YMEHHUE ONIEPUPOBATH MOHATUAMU:
MHOTOTPaHHUK, CEUEHUE
MHOT'OTpaHHHKA, IPABUIIbHBIN
MHOT'OTPaHHUK, IPU3Ma, TUPAMUIA,
¢durypa 1 moBepXHOCTb BpALCHHUS,
LWINHAP, KOHYC, ap, cdepa, pa3BepTka
MOBEPXHOCTH, CEUYEHUS KOHYCa U
LWIMH]Ipa, apajuleIbHbIE OCH WU
OCHOBAHHMIO, CEUEHHE 111apa, IIOCKOCTb,
Kacaromascsi cepsl, UINHAPA, KOHYCa;
YMEHHE CTPOUTH CEUECHUE
MHOT'OI'paHHHKa, U300pakaTh
MHOT'OI'PaHHUKH, (PUTYPHI U
MIOBEPXHOCTHU BpAILEHUs, UX CEUYEHHUs, B
TOM YHUCJIE C TOMOIIbIO 3JIEKTPOHHBIX
CPEJICTB; YMEHHE IPUMEHSTh CBONCTBA
reOMEeTpUUYECKUX QUryp,
CaMOCTOSITENIbHO (POPMYIIUPOBATH
orpezieNieHusl u3ydaeMbIxX Guryp,
BBIIBUTaTh TUIIOTE3BI O CBOMCTBAX U
MPU3HAKAX TEOMETPUUYECKUX QUTYD,
000CHOBBIBATh MJIM OIPOBEPIaTh UX;
YMEHHUE MPOBOAUTH KIacCU(UKAIIUIO
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Guryp no pazaIM4HbIM IPU3HAKAM,
BBINOJIHATH HEOOXOJMBbIE
JIOTIOJTHUTEIIbHBIE TOCTPOCHHUS;

- YMETh CBOOOTHO OIIEPUPOBATH
MOHATUSAMHU: IJIOMIAb (PUTYPBI, 00bEM
(burypsl, BEIMYMHA YTIIa, PACCTOSHHE OT
TOYKH /10 IJIOCKOCTH, PACCTOSTHHE MEXTY
HPSIMBIMH, PACCTOSTHUE MEXY
IUIOCKOCTSIMHU, IIJI0IIAb chepsl,
IUIOINA/b TOBEPXHOCTU IMPAMHUIBL,
NPU3MBI, KOHYCa, HWIHHIPA, 00beM
KyOa, MpsIMOYTOJILHOTO
napaiesienumnea, MupaMuIbl, TPU3MBI,
LHWIMH]Ipa, KOHYca, 11apa; yMEHue
HaXOJIUTh OTHOIIEHUE 0OBEMOB
no100HbBIX uryp;

- YMETh CBOOOIHO OIIEPUPOBATH
HOHATUSMU: IBH)KEHUE, apajlIe/IbHbINA
HEpEeHOC, CHMMETPUS Ha IJIOCKOCTHU U B
IIPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue 10100Hs, TT0T0OHBIE
(burypsr; yMeHue pacro3HaBaTh paBHBIE
U 110J100HBIE (PUTYpBI, B TOM YHUCIIE B
IPUPOJIE, UCKYCCTBE, ApXUTEKTYPE;
YMEHHUE HUCII0JIb30BaTh FEOMETPUUECKUE
OTHOILIEHHSI, HAXOJIUTh FEOMETPHUUECKUE
BEJIMYMHBI (JUIMHA, YTOJI, MJIOLIA]b,
00beM) TIPU PEIICHUN 3a/1a4 U3 IPYTUX
y4eOHBIX IPEMETOB U U3 PEATBHOM
KHU3HH;

- YMETb CBOOOJIHO ONIEPUPOBATH
MOHATUSMHU: MIPSIMOYTOJIbHASL CUCTEMA
KOOP/IMHAT, BEKTOP, KOOPAMHATHI TOUKH,
KOOPJAMHATBI BEKTOPa, CyMMa BEKTOPOB,
IIPOM3BECHUE BEKTOPA Ha YHUCIIO,
pas3ioxeHue BeKTopa 1o dasucy,
CKaJISIpHOE MPOU3BEICHUE, BEKTOPHOE
IIPOU3BENICHUE, YTOJI MEKIY BEKTOPAMH;
YMEHUE UCITOJIb30BaTh BEKTOPHBIN U
KOOPJAWHATHBIN METO/ ISl PeIICHHSI
reOMETPHUECKUX 3a]a4 U 3a/1a4 JPYTuxX
y4eOHBIX IPEMETOB; ONIEPUPOBAThH
MOHATUSAMU: MaTpula 2x2 u 3x3,
OTIpeNIeIUTENb MAaTPHUIIBL,
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TEOMETPUYECKUN CMBICI ONIPENEIUTENS;
- YMETb MOJEINPOBATH PEAJIbHBIC
CUTyallUy Ha S3bIKE MATEMATHUKU;
COCTAaBJIATh BBIPAKCHUSI, YDABHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI 110 YCIIOBHIO
3aJla4M, UCCIIEI0BATh IIOCTPOCHHbBIE
MOJIEJIM C UCIIOJIb30BAHMEM alapara
anreOpbl, UHTEPIPETUPOBATH
IIOJIy4YEHHBIH PE3yJIbTaT; CTPOUTH
MaTEMaTHYECKUE MOJIEIH C ITIOMOLIBIO
F€OMETPUYECKUX ITOHATUHN U BEIUYMH,
peuars CBA3aHHbIE C HUMHU
IIPAKTUYECKUE 3a7a4H; COCTABIATh
BEPOSITHOCTHYIO MOJIENb U
MUHTEPIPETUPOBATH 1OTYYCHHBIN
pe3yJIbTaT; pelarh NPUKIIaJHbIE 3a1a4U
CpEIICTBAMU MaTEMAaTUYECKOT 0 aHAIN3a,
B TOM YHUCJIE COLIMATILHO-
HKOHOMHUYECKOTO U (PU3UUECKOTO
XapakrTepa,

- YMEHHE BBIOMPATh NOIXOAIINNA METOT
JUISl pELICHUs 3aa41; [IOHUMAaHHE
3HAYUMOCTH MAaTEMATHUKHU B U3YYCHUHU
IPUPOJHBIX U OOLIECTBEHHBIX
IIPOLIECCOB U SIBJICHUI; YMEHUE
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB
MaTE€MaTHUKU B UCKYCCTBE, yMEHUE
IIPUBOAUTH IIPUMEPBI MATEMATUYECKUAX
OTKPBITHI POCCUICKON U MUPOBOU
MaTeMaTU4eCKON HayKn

OK 02 Hcnonb3oBaTh
COBPEMEHHBIE CPEJICTBA
MOUCKA, aHaJIN3a U
HWHTEPIIPETAIIH
uHpopmanuu, u
nH(OpMalMOHHBIE
TEXHOJIOTUH ISt
BBHITIOTHEHUS 3a/1a4
npodeccnoHanbHOMI
NEeSATeTLHOCTH

B obnacTu IeHHOCTH Hay4YHOTO
MMO3HAHUS:
-c()OpMHUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U
00I11eCTBEHHOM MPaKTHKH,
OCHOBAHHOTO Ha JMAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOEr0 MECTa B
MOJIMKYJIETYPHOM MHPE;

- COBEpILIEHCTBOBAHHE
S3bIKOBOM M UMTATEIBCKOU

- YMETh OIIEPUPOBAThH MOHATUIMU:
panroHanbHas QYHKIHS, TOKa3aTelbHas
¢GyHKIUS, cTeneHHas QyHKIuS,
norapudmuueckas QyHKINs,
TPUTOHOMETPHUYECKUE (DYHKITHH,
oOpaTHble GYHKINU; YMEHHE CTPOUTH
rpaduKy U3y4eHHBIX (QYHKLUH,
UCIIOJIb30BaTh Tpa(UKH MIPU U3y4EHUH
IPOIIECCOB U 3aBUCUMOCTEMH, IpU
pelIeHnH 33124 U3 IPYTuX YIeOHBIX
MIPEIMETOB H 3324 U3 PEATbHOM KU3HH,
BBIpaXaTh POPMYIIaMHU 3aBUCHMOCTH
MEXy BETHIHHAMHU;

- YMETh OIEPUPOBATH MOHATHIMU:

15




KYJIBTYPBI KaK CpeACTBa
B3aUMOJICHCTBHS MEXKITY
JFOJIBMH Y TIO3HAHUS MUPA;

- OCO3HAaHME LICHHOCTU Hay4YHOU
JeSTeIbHOCTH, TOTOBHOCTh
OCYIIECTBIISATH MPOCKTHYIO U
UCCIIEIOBATEIIBCKYIO
NeSITeTbHOCTh UHIAMBHyaTbHO
U B TpYIIIE.

ORajicHre YHUBEPCATbHBIMH
y4eOHBIMH MT03HABATEIbHBIMU
JICUCTBUSIMU:

B) paboTa ¢ nHpopMaIuei:

- BJIaJICTh HABBIKAMHU
MOJyYCHHUsT THPOPMALIUH U3
UCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOSITEIILHO OCYILECTBIISATh
TIOUCK, aHAJIH3,
CHUCTEMaTH3AIHIO U
UHTEpIIpETalnio HHHOpMALUH
Pa3IUYHBIX BUIOB U HOPM
Hpe/ICTaBICHNUS;

- CO3/1aBaTh TEKCTHI B
pa3n4HbIX (opMaTax ¢ ydeTomMm
Ha3HaYeHUS UH(GOpMAIHU U
IeJICBOM ayTUTOPUH, BEIOHpast
ONTUMAIIbHYIO (hopMy
Npe/ICTaBICHUS U
BU3YyaIH3allUH;

- OLICHUBATh IOCTOBEPHOCTb,
JIETUTUMHOCTh HH()OPMAIIUH, €€
COOTBETCTBHUE MTPABOBBIM U
MOPaJIbHO-3THYECKUM HOpMaM;
- UCTIONIb30BATh CPEJCTBA
UH(POPMAIIMOHHBIX
KOMMYHHKAIIHOHHBIX
TEXHOJIOTWI B pEIICHNUN
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U
OpraHM3alMOHHBIX 33134 C
coluroieHreM TpeOoBaHu
OPrOHOMHKH, TEXHUKU
0€30IMaCHOCTH, THTHEHBI,
pecypcocOepexeHus, MPaBOBBIX

TOXJIECTBO, TOKJECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMA YPAaBHEHUHN U
HEPAaBEHCTB, PABHOCUIILHOCTh
YpaBHEHUI, HEPABEHCTB U CUCTEM,
parioHaIbHbIC, HPPAIIMOHAIBHEIE,
MOKa3aTeabHbIe, CTETIEHHBIE,
JorapuMHuIecKue,
TPUTOHOMETPHYECKHUE YPaBHEHUS,
HEPAaBEHCTBA U CUCTEMbI; YMETh PellaTh
YpaBHEHUS, HEPABCHCTBA U CUCTEMBI C
MTOMOIIIBIO PA3IMYHBIX MPUEMOB; peIIaTh
YpaBHEHUS, HEPABCHCTBA U CUCTEMBI C
napaMeTpoM; MPUMEHSITh YPABHCHHSI,
HEPAaBEHCTBA, UX CUCTEMBI JUIS PEIlICHUs
MaTeMaTHYeCKUX 3ajay U 3aja4 u3
pa3INYHbIX 00JacTei HayKH U pealbHOMN
JKU3HU;

- YMETh CBOOOJIHO ONEPUPOBATH
TOHSTHSIMH: JIBIYKECHUE, TTapAJIICITbHBIN
MIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH H B
MPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue 10100Hs, TT0T00HBIE
¢burypsl; yMeTh pacro3HaBaTh paBHbIC U
1o100HbIE (PUTYPHI, B TOM YHCJIE B
MPHUPOJIE, UCKYCCTBE, apXUTEKTYPE;
YMETbh HUCIIOJIb30BATh FTEOMETPHUECKUE
OTHOIICHHSI, HAXOJAUTh TCOMETPHUIECKUE
BEITMYUHBI (JUTMHA, YTOJ, TUIOIIA b,
00beM) MIPHU PEIICHUN 3a/1a4 U3 IPYTUX
YUeOHBIX TIPEIMETOB U U3 PEATLHOM
KU3HU
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Y 3TUYECKHUX HOPM, HOPM
UH(}pOpMaITMOHHOM
0e301acHOCTH;

- BIIQJICTh HaBBIKAMU
pacro3HaBaHUSI U 3aLTUTHI
uHpopManuu,
UH(}pOpMaITMOHHOM
0€30MacHOCTH JTMYHOCTH

OK 03 IInanupoBath u
peann30BHIBATH
COOCTBEHHOE
npoeCCHOHATILHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEINPUHUMATEITBCKYIO
NS TEIBHOCTD B
npodeccnoHaTEHOM
cdepe, UCTIIOIB30BaTh
3HaHUS 10 (PMHAHCOBOM
IPaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYaIHUsX

B oGnactu nyxoBHO-
HPABCTBEHHOT'O BOCITUTAHMSI:
-- ¢hOpPMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMS,
ATHUYECKOI0 OBE/ICHUS;

- CIIOCOOHOCTH OIICHUBATh
CUTYaIMIO U TPUHUMATH
OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPATBHO-
HPABCTBCHHBIC HOPMBI U
LEHHOCTH;

- OCO3HAHME JTMYHOTO BKJIA/1a B
MOCTPOCHUE YCTONYHUBOTO
Oyaywero;

- OTBETCTBCHHOE OTHOIIICHUE K
CBOMM POJUTENSIM U (WIIN)
JIPYTHM 4YICHAM CEMbH,
CO3JIaHUIO CEMBU Ha OCHOBE
OCO3HAHHOTO TIPUHSATHUS
LIEHHOCTEN CEMEWHOM KU3HU B
COOTBETCTBUU C TPAJAUIIUIMHU
HaponoB Poccuu;

OBnaseHre yHUBEPCAIbHBIMU
PETYJIATUBHBIMU JICHCTBUSMU:
a) caMOOpTaHHU3aIUs:

- CAMOCTOSITEIIEHO
OCYIIECTBIISITh
MO03HABATEIbHYIO
JESITEIbHOCTD, BBISIBIISITh
poOJIeMBbl, CTAaBUTh U
dbopMynupoBaTh COOCTBEHHBIE
3a/1auu B 00pa3oBaTeIbHON
JESTSIIbHOCTH M KU3HEHHBIX
CUTYaITUSX;

- CAMOCTOSITEIEHO COCTaBIISTh
TUTaH pPeIleHus: TPOOIeMBI ¢

- YMETh OIEPUPOBATH MOHATHIMU:
panroHaIbHbIE, HPPALlIOHAIILHBIE,
MOKa3aTeabHbIe, CTETIEHHBIE,
JorapuMHuIecKue,
TPUTOHOMETPUYECKHUE YPAaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH MOHITHIMU:
MHOTOTPaHHHK, CEYCHUE
MHOTOTpaHHUKA, Ky0, MapasuiesieuIe]I,
npu3Ma, nupamuaa, purypa u
MOBEPXHOCTh BpallleHUs, IIHIUHD,
KOHYC, mIap, cdepa, ceueHus Gurypsl
BpallleHus, TUIOCKOCTb, Kacaroascs
cdepsl, HUIMHIPA, KOHYCA, MIOMAIh
MTOBEPXHOCTH MTUPAMU/IBI, TPH3MBI,
KOHYcCa, WIMHAPA, IJI0MAas chepsl,
00BbeM KyOa, IpsSIMOYToJIbHOTO
napaieNienue/a, MupaMuIbl, TPU3MEI,
IIMH/Ipa, KOHYCa, [1apa; yMEeHHe
M300pakaTh MHOTOTPAHHUKH U
MOBEPXHOCTHU BPAILECHUS, UX CEYEHUS OT
PYKH, C TOMOIIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMETh pPacro3HaBaTh CHMMETPHUIO B
MPOCTPAHCTBE; YMETh PACIIO3HABATh
NPaBUIHHBIE MHOTOTPAaHHUKH;

- YMETh OIEPUPOBATH MOHITHIMHU:
pSMOYTOJIbHAsl CCTeMa KOOP/IMHAT,
KOOPJIMHATBI TOUYKH, BEKTOP,
KOOP/AMHATHI BEKTOPA, CKAIIPHOE
MIPOM3BEACHUE, YOI MEXKAY BEKTOPAMH,
CyMMa BEKTOPOB, IIPOU3BENICHIE BEKTOpa
Ha YUCII0; HAXOAHUTH C IIOMOIIIBIO
M3Y4EHHBIX (HOPMYIT KOOPIHMHATHI
CepeIMHBI OTPE3Ka, PACCTOSTHUE MEXKILY
JBYMsI TOUKAMU
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YY4E€TOM HMEIOIINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEHN U
MPEAIIOYTEHN;

- 1aBaTh OLIEHKY HOBBIM
CUTYaIUsIM;

CII0COOCTBOBATH
(hOpPMHUPOBAHUIO U TIPOSIBICHUIO
ITUPOKOU IPYIUIIUU B PA3HBIX
001aCTIX 3HAHWUH, TOCTOSHHO
MMOBBIIIATh CBOM
00pa3oBaTesbHbIN U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!
WCIIO0JIH30BATh MTPUEMBI
pedaexkcun s OLICHKH
CUTYyalluH, BEIOOpa BEPHOTO
pelIcHus;

- YMETh OLIEHUBATh PUCKH U
CBOEBPEMEHHO ITPUHUMATh
PEIICHUS TI0 UX CHUKEHUIO;

B) AMOIIMOHAJILHBIN UHTEJUIEKT,
MpEeIoNaratomui
c(hOopMUPOBAHHOCTD:
BHYTpPEHHE MOTHBAIIUH,
BKJIFOYAIOIIEH CTPEMIICHHUE K
JIOCTH>KEHUIO LIETU U YCIIEXY,
OIITUMH3M, HHUIIUATUBHOCTb,
YMEHHE ICCTBOBATh, UCXOAS
U3 CBOMX BO3MOXKHOCTEH;

- DMITATHH, BKITIOYAFOIIEH
CIIOCOOHOCTH TOHUMATh
SMOIIMOHAIIFHOE COCTOSIHUE
JIPYTuX, YYUTBIBATh €r0 MpH
OCYILIECTBIIEHUHU
KOMMYHHKAITIH, CIIOCOOHOCTH K
COYYBCTBHIO U
COTIEPEKUBAHUIO;

- COI[MAJIbHBIX HABELIKOB,
BKJIIOYAIOIIHUX CIIOCOOHOCTE
BBICTPANBaTh OTHOIIICHUS C
JIPYTUMH JIOJBMU, 3a00TUTHCH,
MPOSIBISTH UHTEPEC U
pazpemniaTh KOHQIUKTHI
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OK 04 3¢ddextuHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE
1 KOMaHJIe

TOTOBHOCTH K CAMOPAa3BUTHIO,
CaMOCTOSITEJIBHOCTHU U
CaMOOIIPEIEIEHHIO;
-OBJIaJICHHE HAaBBIKAMHU Y4eOHO-
HCCJIeIOBATEIbCKOM,
IIPOEKTHOM U COLMATILHON
JIeATEIbHOCTH;

OBiageHne yHUBEpCaIbHbIMU
KOMMYHUKAaTUBHBIMU
NEUCTBUSIMU:

0) coBMecTHas AeATEeIbHOCTD:
- IOHUMAaTh U UCIOJIb30BaTh
MPEUMYILECTBA KOMaHIHOM U
WHIUBUTyaJIbHON PaboThI;

- IPUHUMATH LIEJIM COBMECTHOM
JIeATEIBbHOCTH,
OpraHU30BBIBaTh U
KOOPJIMHHUPOBATH JEHCTBUSA 110
€€ JIOCTUKEHUIO: COCTABIIATh
IIJIaH IEUCTBUH, paclpeaciaTh
pPOJIM C y4€TOM MHEHUI
YYaCTHHUKOB O00CYXIaTh
pe3yJIbTaThl COBMECTHOM
paboTHI;

- KOOPAUHUPOBATh U
BBITIOJHSATH padOTy B YCIIOBHUSAX
pEAIbHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYUIECTBJIATh TO3UTHUBHOE
CTpaTeruyeckoe MoBeeHUE B
Pa3IMYHBIX CUTYALMSIX,
IIPOSIBIISATE TBOPYECTBO U
BOOOpakeHue, ObITh
WHULIUATUBHBIM.

OBnazneHne yHUBEpCAIbHBIMU
PEryJIATUBHBIMU IEHCTBUSMU:
T) IPUHATHE ce0s U IPYTUX
JIIOJIEN:

- MPUHUMATHh MOTHBBI U
apryMEHTHI IPYTUX JIOAeH npu
AQHaAJIN3€E pe3yJIbTaTOB
JIESTENBHOCTH;

- IPU3HABaTh CBOE IIPaBo U

- YMETh ONIEPUPOBATH MOHATHAMU:
CITy4alHBIHN OIBIT U CIIy9aifHOE COOBITHE,
BEPOSTHOCTH CIY4allHOTO COOBITHS;
YMETh BBIYUCISATH BEPOSATHOCTS C
UCTIOJIb30BaHUEM I'pahUIECKUX METOJIOB;
IPUMEHATH (HOPMYIIBI CIIOKEHUS U
YMHOXKEHUS BEPOSITHOCTEH,
KOMOWHATOpHBIC (HAKTHI U (POPMYJIIBI TIPH
peLlIeHUH 3ajiay; OLEHUBATh
BEPOSITHOCTH PEATIbHBIX COOBITUI;
3HAKOMCTBO CO CIIy4alHbIMU
BEJIMYMHAMU; YMEHHE IPUBOIUTH
IIPUMEPHI POSIBICHUS 3aKOHA OOJIBIINX
YHCeN B TPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSIX;

- YMETh CBOOOIHO OIIEPUPOBATH
HOHATUSIMU: CTEIIEHb C LIETbIM
rokasareseM, KOpeHb HaTypajbHOU
CTETIEHH, CTENEHb C pallMOHAIbHBIM
nokasaresieM, CTEIIeHb C
JIeICTBUTENbHBIM (BELIECTBEHHbBIM )
rokasaresem, Jorapudm drcia, CHHYC,
KOCHHYC U TaHT'€HC IPOU3BOJILHOTO
YUCIa;

- YMETh CBOOOTHO OIIEPUPOBATH
HNOHATUAMMU: rpaduK QyHKIMU, OOpaTHAS
(byHKLUSA, KOMIIO3UIUS (QYHKINH,
TUHeWHas QYHKIHS, KBa{paTUIHAS
GyHKIMS, cTeneHHass QYHKIUS C LEIbIM
rokasaresieM, TPUTOHOMETPHIECKHE
¢byHKIIMM, 0OpaTHBIE
TPUTOHOMETPHUUYECKUE (DYHKIUH,
nokasartesbHas U JiorapupmMuieckas
(bYHKLIUU; YMETb CTPOUTDH I'paduKu
(byHKUNH, BBITIOIHATH TPeoOpa3oBaHus
rpaukoB QyHKIUIH;

- YMETb UCIIONIB30BaTh rpapuku
GbYHKIWHT 17151 ©3Y9IEHUS TIPOIIECCOB U
3aBHCUMOCTEH MPH PEIICHUH 3a71a4 13
JPYTUX Y4eOHBIX IPEIMETOB U U3
peanbHOM JKU3HHU; BBIpakaTh (POpMyJIaMu
3aBHCUMOCTH MEX/y BETHUYNHAMH;

- cBOOOJIHO OTIEPHPOBATH NOHATHSIMMU:
YEeTHOCTh (PYHKLIUH, IEPUOAUIHOCTD
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MpaBo IPYrux J0e Ha
OIIINOKH;

- pa3BHUBATh CIIOCOOHOCTH
MOHUMATh MU C TIO3UIUH
JPYroro 4ejioBeka

(GyHKIIMH, OTPaHUYEHHOCTH (DYHKIINH,
MOHOTOHHOCTb (DYHKITHH, SKCTPEMYM
¢byHKuMM, HanbobIIIee U HAMMEHbBIIIee
3Ha4YeHUs PYHKIUU HA IPOMEKYTKE;
YMETb MPOBOJUTH UCCIICAOBAHHE
byHKIUY;

- YMETb UCIIOJIb30BATh CBOMCTBA U
rpaduku GyHKIUH 11 peIIeHHS
ypaBHEHUI, HEPABEHCTB U 3aJ1a4 C
napaMmeTpamu; u3o0paxkaTh Ha
KOOPJAWHATHOH MJIOCKOCTH MHOKECTBA
pELIECHHUI YpaBHEHU, HEPABEHCTB U UX
CHCTEM

OK 05 OcymiecTBasTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAIUIO HA
rocyJapCTBEHHOM
s13b1Ke Poccuiickoi
®denepanuu ¢ yueTom
0COOEHHOCTEH
COLIMAJILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

B obnacTu scTeTndeckoro
BOCITUTAHHS:

- 3CTETUYECKOE OTHOIIECHUE K
MUPY, BKITIOYas 3CTETUKY ObITa,
HAyYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTa, TPyAa U
OOIIECTBEHHBIX OTHOIIEHUIA;

- CIIOCOOHOCTH BOCTIPUHUMATh
pa3IMyYHbIe BUJIbI HCKYCCTBA,
TPaJUIIUN ¥ TBOPYECTBO CBOCTO
U IPYyTUX HApOJIOB, OIIYIIATh
SMOLMOHAIIBHOE BO3JICUCTBUE
HCKYCCTBA,

- YOSXKIEHHOCTh B 3HAYMMOCTH
JUTSL THYHOCTH U 00IIIeCTBa
OTEYECTBEHHOTO U MUPOBOTO
HCKYCCTBa, STHUYECKHX
KYJIbTYPHBIX TPaJAULIUN U
HapOJIHOTO TBOPYECTBA;

- TOTOBHOCTB K
CaMOBBIPKEHUIO B PA3HBIX
BHJIaX UCKYCCTBA, CTPEMJICHUE
MPOSIBIISATH KayecTBa
TBOPUYECKOH INYHOCTH;
OBnajieHre YHUBEPCAITbHBIMU
KOMMYHHUKATHBHBIMU
NEUCTBUSIMU:

a) oOIieHue:

- OCYIIIECTBIIATH
KOMMYHHUKAITUU BO BCeX cepax
JKU3HU;

- YMETh ONEPUPOBATH MOHATUIMHU:
cpenHee apu(pMeTuIecKoe, MeIMaHa,
HauOoJIbIlIee U HAUMEHbIIEE 3HAUECHUS,
pa3Max, TUcrepcus, CTaHJapTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0opa; yMeHHe
U3BJIEKATh, UHTEPIIPETUPOBATD
uH(pOpMAaIIKIO, TPEICTABICHHYIO B
Tabiuiax, Ha AuarpamMmax, rpapukax,
OTpaKaIoIIYI0 CBOMCTBA peaIbHBIX
IIPOLIECCOB U SIBJIEHUH; TIPECTABIIATh
MH(POPMALIUIO C TIOMOIIBIO TaOIUII U
JyarpamMm; UCclieZloBaTh CTATUCTUUECKUE
JTaHHBIE, B TOM YHCJIE C TPUMEHEHHEM
rpauyecKux METO/I0B U 3JIEKTPOHHBIX
CPEJICTB;

- YMETb ONIEPUPOBATH NNOHATUSAMU: TOUKA,
npsimMasi, JI0CKOCTh, IIPOCTPAHCTBO,
JIBYTPaHHBIN yroJjl, CKPEIMBAIOLINECS
HpsiMble, TAPAIIENbHOCTh U
NEePIEeHIUKYISIPHOCTD MPSIMBIX U
IJIOCKOCTEH, yrosl MexXy NpsMbIMH,
YroJI MeXAY IPSIMOM U TIOCKOCTHIO,
YToJI MEXAY TUIOCKOCTSIMH, PACCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE
MEXy NPSMBIMH, PACCTOSIHUE MEXTY
IJIOCKOCTSIMU;

- YMETh UCTIOI30BaTh MPHU PELICHUH
3aJ1a4 U3y4eHHbIE (PaKThl U TEOPEMBI
IUTAaHUMETPHUH; YMEHHUE OLIEHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOIIEr0o MUpPa
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- pacro3HaBaTh HEBEpOAIbHBIC
CpezcTBa OOIICHUS, TOHUMATh
3HAYEHUE COIMAIIbHBIX 3HAKOB,
pacrio3HaBaTh MPEAIOChIIKI
KOH(JIMKTHBIX CUTYaIHH U
CMSr4aTh KOH(IUKTHL;

- Pa3BEpHYTO U JIOTUYHO
u3JaraTh CBOIO TOYKY 3PEHUS C
UCTIOJIb30BAHUEM SI3BIKOBBIX
Cpe/CTB

OK 06 IIposBnsaTh
rpak1aHCKO-
MaTPUOTUYECKYIO
MO3UIIHIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE ITOBEACHHE
Ha OCHOBE
TPAIUITMOHHBIX
00I11eYETIOBEYECKUX
LIGHHOCTEH, B TOM
YHUCJIE C YYETOM
rapMOHHU3aIUU
ME)KHAIIMOHAIBHBIX U
MEKPEITUTUO3HBIX
OTHOIIICHUH,
MIPUMEHSATh CTAHIAPTHI
AHTUKOPPYILIHOHHOTO
MOBEACHUS

- OCO3HaHHE 00Y4aAIOIIUMUCS
POCCHUICKOHN TpakIaHCKOU
UJCHTUYHOCTH;

- LIeJICHANPABJICHHOE Pa3BUTHE
BHYTPEHHEH NIO3ULIUA
JUYHOCTHU HAa OCHOBE JTYXOBHO-
HPABCTBCHHBIX [ICHHOCTEH
HapoaoB Poccuiickoi
denepannu, UICTOPUIECKUX U
HAI[MOHAJIbHO-KYJIbTYPHBIX
Tpaauuui, GpopMupoBaHue
CUCTEMbI 3HAYMMBIX
[IEHHOCTHO-CMBICIOBBIX
YCTaHOBOK,
AHTUKOPPYMIIUOHHOTO
MHUPOBO33PEHUS,
MPaBOCO3HAHUS,
HKOJIOTMYECKOM KYIbTYPHI,
CIIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE TJIAHBL;
B wactu rpaxxganckoro
BOCTTUTAHHS:

- OCO3HAaHHE CBOUX
KOHCTHUTYITHOHHBIX TIPaB H
00s13aHHOCTEH, YBaXKEHHE
3aKOHa U MPaBOMOPSIKA;

- IPUHATHE TPAJAULIMOHHBIX
HAI[MOHAJIHHBIX,
00I11eYeTOBEYECKUX
T'YMaHUCTUICCKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;
- TOTOBHOCTbH ITPOTHUBOCTOSTH
HJICOJIOTHH SKCTPEMHU3MA,
HAI[MOHATN3Ma, KceHOopoOouH,

- YMETb OIIEPUPOBATH MOHATUAMMU:
IIPSIMOYTOJIBHAsL CUCTEMA KOOPINHAT,
KOOpAMHATHI TOYKH, BEKTOP,
KOOpJMHATBl BEKTOPA, CKAJISIPHOE
IIPOU3BEJICHUE, YTOJI MKy BEKTOpaMH,
CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA
Ha 4YMCJIO; HAXOJUTh C IIOMOILBIO
M3YYEHHBIX (POPMYII KOOPIUHATHI
CepeUHBl OTPE3Ka, PaCCTOSHUE MEXTY
JBYMsI TOUKaMU;

-yMeTb BbIOMPATh MOAXOIAIIMN
W3YYEHHBII METOA JUIsl pELICHUs 3a/1a4H,
pacrno3HaBaTh MaTeMaTH4eCKHe (PaKThl U
MaTE€MaTH4YECKUE MOJIEIN B IPUPOJHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX, B
HCKYCCTBE; YMEHHE IIPUBOJIUTH TPUMEPBI
MaTE€MaTHYECKUX OTKPBITHI pOCCUNCKON
Y MUPOBOM MaTeMaTU4E€CKON HAyKH.

- YMETb ONIEPUPOBATH NTOHATUAMMU:
CIIy4aiiHBIN OMBIT U CIy4aiiHOE COOBITHE,
BEPOSTHOCTH CIy4aifHOTO COOBITHS;
YMETb BBIYHCIIATH BEPOATHOCTH C
MCIIOJIb30BaHUEM TpapUUECKIX METO/IOB;
MPUMEHSTH (POPMYIIBI CIIOKEHUS U
YMHOKEHHS BEPOATHOCTEH,
KOMOMHaATOpHbIE (HaKThI U HOPMYIIBI IPU
pELICHUH 3a]1a4; OLICHUBATh
BEPOSITHOCTH PeaJIbHBIX COOBITHH;
3HAKOMCTBO CO CIIy4alHbIMU
BEJIMYMHAMU; YMEHUE IPUBOIUTH
MIPUMEpHI MTPOSIBIICHUS 3aKOHA OOJIBIINX
YHCeJl B IPUPOJIHBIX U OOIIECTBEHHBIX
SBJICHUSIX
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JTUCKPUMUHALINH 110
COLIMAJIbHBIM, PEITUTHO3HBIM,
pacoBbIM, HALIMOHAJIBHBIM
IIpU3HAKaM;

- TOTOBHOCTb BECTU
COBMECTHYIO J€SITEIbHOCTD B
MHTEpecax rpakJaHCKOro
oOmiecTBa, yuacTBOBaTh B
CaMOYIPaBJICHUU B
00111e00pa3oBaTEIHLHOM
OpraHMu3alu U JETCKO-
IOHOIIECKUX OpraHu3alusiX;

- YMEHHE B3aUMOJICHCTBOBATH C
COLIMAJIbHBIMU UHCTUTYTaMU B
COOTBETCTBUU C UX QYHKIUIMU
Y Ha3HAYCHUEM;

- TOTOBHOCTb K TYMaHUTapHOU
Y BOJIOHTEPCKOM J1eATeIbHOCTH;
MaTPUOTHYECKOTO BOCTIUTAHUSA:
- cpopMUPOBAHHOCTH
POCCHUICKOM I'pa)KJaHCKON
UJEHTUYHOCTHU, IaTPUOTHU3MA,
YBa)XKEHUsI K CBOEMY Hapo.y,
YyBCTBa OTBETCTBEHHOCTH
nepen PonuHoii, ropaoctu 3a
CBOM Kpai, cBoX0 Ponuny, cBoi
A3BIK U KYJbTYpY, IPOILLIOE U
HacTos1Iee
MHOTOHAIIMOHAJIBHOTO Hapo/a
Poccuu;

- LIEGHHOCTHOE OTHOILIEHUE K
roCy1apCTBEHHBIM CUMBOJIAM,
HCTOPUYECKOMY U IIPUPOJTHOMY
HaCJEeANI0, TaMATHHUKAM,
TpaauusaM Hapos1oB Poccun,
noctrxkeHusM Poccun B Hayke,
HCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPYIE;

- uJieliHast YOS K IeHHOCTb,
TOTOBHOCTD K CITYKEHHUIO U
3amure OTeuecTna,
OTBETCTBEHHOCTH 32 €T0
cyas0y;

OCBOCHHBIE 00YYaIOIIMMHUCS
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MEXIMPEAMETHBIE TIOHATUS U
YHHUBEpCcajIbHbIe yueOHbIC
JEHCTBUS (PETYIATUBHEIE,
[I03HABATEIIbHBIE,
KOMMYHHUKaTHBHBIE);

- CIIOCOOHOCTH UX
HCIIOJIb30BaHUS B
ITO3HABATEJIBHOW U COLUAIbHOM
MPAKTHKE, TOTOBHOCTH K
CaMOCTOSITEIbBHOMY
MJIAHUPOBAHUIO U
OCYILECTBIICHHUIO Y4€OHOMH
JESITEIIbBHOCTH, OpraHU3aluu
y4e0OHOr0 COTPYAHUYECTBA C
NeAarorndyecKuMu
paboOTHUKAaMU U CBEPCTHUKAMHU,
K Y4aCTHUIO B IOCTPOCHHUH
WHJUBH1yaJIbHOU
00pa3oBaTeNbHOI TPACKTOPUH;
- OBJIaJICHUE HaBBIKAMU
y4eOHO-UCCIIeI0BATEIBCKOMI,
IIPOEKTHOM U COLMATIBLHON
JIeSITEIIbBHOCTH

OK 07 CopgeiicTBoBaTh
COXPAHEHHUIO
OKpY>Karolleu cpebl,
pecypcocOepekeHHnIo,
MIPUMEHSITh 3HAHUS 00
W3MEHEHUHU KIIUMaTa,
TIPUHIIMIIBI
OepeKIMBOTO
MIPOU3BOJICTBA,

3¢ heKTUBHO
JIECTBOBAThH B
YpE3BBIYANHBIX
CUTYaIUsAX

- HE IPUHUMATD JICHCTBUS,
MIPUHOCSIINE BPET
OKpYXaroIlei cpee;

- YMETb MPOTHO3UPOBATH
HEeOIaronpusITHbIE
HKOJIOTUYECKUE MOCIEACTBUS
MPEAIPUHUMAEMBIX JIEMCTBUM,
MpeAoTBpaliaTh Ux;

- PaCHIUPUTH OIIBIT
JIEeATETLHOCTH KOJIOTHYECKOM
HaIpaBJIECHHOCTH;

- pa3pabaThIBaTh TUTAH pEIICHUS
poOJIEMBI ¢ YU€TOM aHaIu3a
MMEIOIINXCA MAaTepUAIbHBIX U
HEMaTepUalIbHBIX PECYPCOB;

- OCYILIECTBIIATH
LeJICHANPABIECHHbBIN MTOUCK
nepeHoca CpeACTB U COCOOOB
JIEUCTBUS B
npodeccuoHaNbHYIO Cpeay;

- YMETb MIEPEHOCUTH 3HAHUSI B

- YMETb ONEPUPOBATH MOHATUAMU:
¢byHKIWS, HETIpEepBhIBHAS (PYHKIIHS,
MPOU3BOHAS, TIEPBOOOPA3HAS,
OIPEIEICHHBIN UHTETPaAN; YMETh
HaXOJUTb IPOU3BOIHBIE AIIEMEHTAPHBIX
(byHKINH, UCTIONB3YSI CIPABOYHBIE
MaTepHabl; UCCIEN0BATh B IPOCTEHIINX
ciydasx (QyHKIIMM Ha MOHOTOHHOCT,
HaXOJUTh HaUOOJIbIINE U HAUMEHbBIIINE
3HaYeHUs! QYHKIIHI; CTPOUTH IrpaduKu
MHOT'OYJIEHOB C UCIIOJIb30BAaHUEM
afnrmapara MaTeMaTUYeCKOro aHaau3a;
IIPUMEHSTH IPOU3BOIHYIO IIPU PELLICHUU
3aJla4 Ha ABM)KEHHUE; PEIIaTh MPAaKTUKO-
OpUEHTUPOBAaHHBIE 33]]a4M Ha
HauOOJIbIIINE N HAUMEHbIIINE 3HAYCHHUS,
Ha HaXO0XKJIEHUE ITyTH, CKOPOCTH U
YCKOPEHUS;

- YMETh ONEPUPOBATH MOHATUAMHU:
JIBUKEHHE B IPOCTPAHCTBE, OI00HbBIE
(burypsl B IpoCTpaHCTBE; UCIIOIb30BaTh

23




MTO3HABATEJIBHYIO U
MPAKTUYECKYIO 00JIacTH
YKU3HEJEATENIbHOCTH;

- Ipe/IJIaraTb HOBBIE IIPOEKTHI,
OLICHUBATh UJIEU C TO3ULIUU
HOBU3HBI, OpPUTMHAJIBHOCTH,
MIPaKTUYECKOW 3HAUUMOCTH;

- 1aBaTh OLIEHKY HOBBIM
CUTyaIUsIM, BHOCUTh
KOPPEKTHUBBI B JESATEIBHOCTb,
OLICHMBATh COOTBETCTBUE
pE3yJIbTAaTOB LIEIAM

OTHONIEHHUE IIONIaJeH MOBEPXHOCTEN U
00beMOB MMOJOOHBIX GUTYD MpHU
pEIIeHUH 33]1aY;

- YMETh BBIYHUCIISATH TEOMETPUUECKUE
BEJIMYUHBI (JUIMHA, YTOJ, MUIOIA b,
00BbeM, TUIOIAAb TOBEPXHOCTH),
UCIOJIB3YS U3yueHHbIE (OPMYIIBI U
METO/IbI

IIK.1.1 Ucmomp30BaTh
KOHCTPYKTOPCKYIO U
TEXHOJIOTHYECKYIO
JOKYMEHTAITUIO TIPH
pa3paboTke
TEXHOJIOTMYECKHUX
MPOIIECCOB
HM3rOTOBJIEHUS JeTajlel
MaIlIKH.

®opMUpOBaTh YMEHUS

IIPUMEHEHHUSI KOHCTPYKTOPCKOM
JOKYMEHTAIUU JJIs1 IPOEKTUPOBAHUS
TEXHOJIOTHYECKUX IIPOLECCOB
M3rOTOBJICHUS JIeTallel, pa3padoTKu
TEXHUYECKUX 3aJaHUH Ha
IIPOEKTUPOBAHUHU CIIELUAIBHBIX
TEXHOJIOTUYECKUX MTPUCIIOCOOICHUH,
PEXYILIETO U U3MEPUTEIILHOTO
UHCTPYMEHTA,
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2 CTPYKTYPA U COAEP KXAHUE YYEBHOI'O IPEIMETA

2.1 O0beM yueOHOro npeaMera U BUAbI yueOHO# padoThl

Buj yueOHoii padoThl

O0BeM B yacax

Y4yeOHas HATPy3Ka 00y4alommxcs: 270
B TOM YHCIIE!
JIEKLIUHU, YPOKH, CEMUHAPbI 194
MIPAKTUYECKHE 3aHATUS 40
71a00paTOpPHbIE 3aHATHS -
WH/IMBUYJIbHBIA IPOCKT -
U3 HUX POoQeCcCHOHATBHO-OPUEHTHPOBAHHOE COJICPKAHNE 12
IIpomeskyTouHasi aTTecTanuu B popme dx3ameHa |1 cemectp 18
2 ceMecTp 18
B TOM YHCJIE: -
1 cemectp 2
KOHCYJIbTaIlHH
2 ceMecTp 2
1 cemectp 12
caMmocTosTeNbHas paboTa
2 ceMecTp 12
9K3aMEH 1 cemectp 4
2 ceMecTp 4




2.2 TemaTn4yeckoe IJIAHMPOBaHME U COAepkaHue y4eOHOro npeamera «MareMaTuka»

HaumenoBanue | Coaep:xxanune yuedOHOro MaTepuajia (OCHOBHOE U NMPo(deccHOHATbHO-OPHEHTHPOBAHHOE), NMpakTHieckne | O0beM 4acoB Koanl
pa3aesioB U TeEM 3aHATHA KOMIIeTEeHIIHIA,
(popmupoBanu
10 KOTOPBIX
crnocodcTByer
3JIEMEHT
NMPOrpamMMbl
1 2 3 4
Pasznea 1. AJiredOpa m HaYaJIa MATEMATHYECKOr0 aHAJIN3a 138
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia
Yucaa n 1. PanronanbHble ynciaa. OObIKHOBEHHBIE U JIECSITUUHBIE JPOOU, TPOLIEHThI, OECKOHEUHbIE
BbI1HCJICHUS MIePUOTUYECKHE TPOOH.
2. Ilpumenenue apoOeii ¥ MPOIICHTOB IS PEIICHUS PUKIIATHBIX 331349 U3 PA3JIMYHBIX OTpacieit
3HAHUU U PEATHHOW KU3HMU.
3. HeiictButenbHble yncna. PanronanbHble 1 UppalvoHalbHbIE yucia. ApudmeTuyecKue onepanuu
C JEUCTBUTEIbHBIMHA YHUCIIAMH. 2 OK 01
4. Mopaynb AeCTBUTEIHLHOTO YHCIIa U €r0 CBOMCTBA. OK 02
5. Hcnonws3oBanue moaxofsmed QGopMbl 3amUCH  JEUCTBUTENBHBIX UYHCEN IS PELICHUS OK 04
MPAKTUYECKUX 33124 U NPEACTABICHNS JaHHBIX. OK 05
6. [TpubmmxEHHBIE BEIYUCTICHUS, IPAaBUIIa OKPYTJICHUS, IPUKHUIKA U OIIEHKA pe3yibTara OK 06
BBIYHCIICHU. OK 07
7. HatypanbHble u nenslie yucna. [Ipumenenne npusHakoB aenumocty nensix yncen, HOJ[ u HOK, 5 K 1.1
OCTaTKOB IO MOAYJI0, airopuT™Ma EBKMIa 115 peleHus 3a1a4 B LEJIbIX YUCIax.
8. MHoOXecTBO, Ollepaliy HaJ MHOXXECTBAMH U UX cBoWcTBa. Jluarpammel Ditnepa—Benna.
9. IlpuMeHeHHE TEOPETHKO-MHOKECTBEHHOTO ammapara A OMUCAHHS peaJbHBIX MPOIECCOB H 2
SIBJICHH, IPY PEIICHNUH 3a/1a4 U3 IPYTUX yUYEOHBIX MTPEIMETOB.
10. Ompenesnieare, Teopema, CBOWCTBO MaTeMaTHYCCKOTO OOBEKTa, CIEACTBHE, JOKa3aTelbCTBO, 2
PaBHOCHJIbHBIE YPaBHEHHUS.
Bcero no reme: 8
Tema 1.2. Conep:xanue yueOHOro MaTepuaJia
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Crenens. 1. Crenens ¢ nensiM nokazatesneM. bunom HeroToHa. OK 01
CBoiicTBa 2. CreneHb ¢ palrioHATBHBIM U ICHCTBUTEIBHBIM TIOKa3aTelIeM U €€ CBOICTBA. OK 02
CTeNneHH . 3. Apudmernueckuii KOpeHb HATYPAILHOM CTENEHU U €r0 CBONCTBA. OK 04
Apudpmernyeck |4 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHUN, COACPIKAIIMX CTEIEHH U KOPHH. OK 05
ui KOpEHb N-oi Bcero mo reme: OK 06
CTeneHu OK 07
Tema 1.3. Coaep:xanue yueOHOTo MaTepHaJia OK 01
Kommuekcnbie | 1. KommekcHsie ymncna. Anredpandeckass U TPUTOHOMETpUYEcKas (OPMBbI 3alUCH KOMILJIEKCHOTO OK 02
ymucaa qHClIa. OK 03
2. ApubdmMeTrnuyeckue ornepanuy ¢ KOMIIIEKCHBIMUA YUCIIAMH. OK 04
3. M300paxeHre KOMIICKCHBIX YUCEIl Ha KOOPAUHATHOM r1ockoctu. Dopmyiia Myaspa. OK 05
4. KopHu N-o¥i cTeneHn U3 KOMILUIEKCHOTO YHCJIA. OK 06
5. IlpuMeHeHre KOMIUIEKCHBIX YHUCeN JUIs pelieHns (PU3NUYEeCKUX U TeOMETPUYECKHX 3a7ay. OK 07
Bcero no reme:
Tewma 1.4. CopepxaHue yaueOHOro Marepuana
YpaBHeHU U 1. ToxznecTBa U TOXAECTBEHHbIE ITPEOOpa3oBaHUs. YpaBHEHUE, KOPEHb YpaBHEHMsI. PaBHOCHIIbHbIE
HEPaBEHCTBA ypaBHEHUS U ypaBHEHUs-clie[cTBUs. HepaBeHCTBO, penieHne HepaBeHCTBa.
2. OCHOBHBIE METOJBI PEIICHHUS WENbIX W JPOOHO-PAIMOHATBHBIX YPABHCHHA W HEPABEHCTB.
MHorouwieHsl OT OJIHOM NepeMeHHOU. JleneHue MHOrouwieHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema
be3y. MHorowiensl ¢ nenasiMu kodgdunuentamu. Teopema Buera.
3. Hppanmonansubie ypaBHeHUs. OCHOBHBIE METO/IbI PEIICHHS UPPAIIMOHAIBHBIX YPAaBHEHHIA. OK 01
4. CucteMa U COBOKYIMHOCTh YpaBHEHHWW W HEpPaBEHCTB. PaBHOCWIIbHBIE CHCTEMBI M CHCTEMBI- 8§ 8421
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA. OK 05
5. OCHOBHBIE METOJIbI PEIICHUs] UPPAIIMOHATILHBIX HEPABEHCTB. OK 06
6. YpaBHEHHUs, HEPABCHCTBA U CHCTEMEI C ITapaMeTpaMHu. OK 07
7. IlpuMeHeHre ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHHI0 MaTeMaTHYeCKHX 3a/ad M 3ajad u3 K11

pa3IUYHbBIX 00J1aCTeH HayKU M peasIbHOM JKU3HU, MHTEPIIPETALMSI TOJTYYEHHbIX PE3YJIbTaTOB.

8. Pemienue cucteM JIMHEHHBIX ypaBHEHUH. MaTpulla CUCTEMbI IMHEHHBIX YpaBHEHUH.

9. Onpenenurens MaTpPUIBI 2X2, €ro T€OMETPHUYECKHH CMBICI M CBOWCTBA; BBIYUCIICHHE €r0
3HAYEHUsI; TPUMEHEHUE ONPEACIUTENS JJISl PELICHUS] CUCTEMBI JIMNHENHBIX YPABHEHUN.

10. HccnenoBanue HOCTpOGHHOfI MOJCIIN C MIOMOIILIO MaTpuIll 1 OHpe,HeHI/ITCJIeﬁ. Pemienue

MPUKIIAAHBIX 3a1a4 ¢ TIOMOIIBIO CUCTCMbI JIMHENHBIX ypaBHeHPIfI.

27




IIpakTnyeckoe 3ansiTue:

[TpakTrdeckast pabora Nel mpodeccrHoHaTbHO-OPUEHTHPOBAHHOTO COICPIKAHUS

Pemienne JMHEHHBIX W KBAAPATHBIX ypPaBHEHUM, HEPABEHCTB W CHUCTEM JMHEHWHBIX YpaBHEHUU 2
Pa3IMYHBIME CIIOCOOAMH C IPUMEHEHHEM MaTeMaTH4ecKoro nporpammuoro oboecneuenus MathCad.
Bcero no reme: 14
Tema 1.5. Coaep:xanue yueOHOIro MaTepuaJia
@yHKUHH 1 1. ®yuknws, criocoOsl 3aaanus GyHKIMU. B3anmuo o6patHbie QyHKuu. KoMmosuius GpyHKIHiA.
GCTi?;Z::;m 2. TI'padux byHkumEH. DneMeHTapHbBIE TPeoOpa3oBaHus rPapuKOB (PYHKITUH. 2
dynKmms ¢ 3. Ob6nacTh omnpenenaeHust © MHOKeCTBO 3HaueHu ¢pyHkiuu. Hynmu dynkuuu. [IpomexyTku
IeJIBIM 3HaKonocTostHCTBa. YETHbIe n HeuéTHbIe QyHKIun. [lepnonndeckne GyHKInN. 2
noxazareem |4 [IPOMEXKYTKH MOHOTOHHOCTH (QyHKIMU. MakcuMyMbl 1 MUHUMYMBI QyHKIMH. Hanbosbinee u 5
HaMMEHbIIIee 3HAYCHUS (PYHKIIUN Ha TPOMEKYTKE. OK 01
5. Jlunelinas, KBagpaTu4yHas U pOOHO-IHHENWHAs GYHKIUU. DJIeMEHTapHOE HCCIeI0BaHue U 2 OK 02
MIOCTPOCHHE WX IPA(PHKOB. OK 04
6. Crenennast QyHKIHS C HATYPaJIbHBIM U IEJbIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U 2 OK 05
rpaduK KOpHs N-0i CTeNeHN KaK (YHKIIUN 0OpaTHOM CTENEHN C HaTypaJbHBIM ITOKA3aTENIEM. OK 06
7. Tpadux xomnozunuu GyHkuuid. 'eomerpudeckue oopas3bl ypaBHEHUI 1 HEPABEHCTB Ha OK 07
KOOPJIMHATHOM IJIOCKOCTH. 2 [1K1.1
8. TI'paduueckue MeTonbl pelieHus ypaBHEHUI U HepaBeHCTB. [ padudyeckre MeToAbI peleHus
3a/1a4 ¢ mapaMeTpami.
9. MHcnonp3oBaHue rpadukoB GyHKIMN A MCCIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEN, KOTOpBIE 5
BO3HUKAIOT MPH PEIICHUHN 33J1a4d U3 IPYTUX YICOHBIX NMPEIMETOB U peallbHON YKHU3HH.
IIpakTH4Yeckoe 3aHATHE:
[TpakTtuyeckas padora Ne2 npodeccroHalIbHO-OpUEHTUPOBAHHOTO COJCPKAHUS 2
[Toctpoenue rpaiKOB ¢ TIOMOIIBIO TPeoOpa3oBaHMii HCHOB3Ys porpammy Microsoft Excel.
Bcero o teme: 16
Tema 1.6. Conep:xanue yueOHOro MaTepuaJia
okasaTeldbHa |1~ [okasarensuas GyHKLHS, €& CBONCTBA U rpaduk. Mcrob3oBanne rpaduka QyHKLUA A1 5 OK 01
A pynKuus. pELIEHns ypaBHEHHH. OK 02
HokasaTeabHbl [ ™ TToxasarenshre ypaBHeHHs. OCHOBHBIE METO/Ibl PELIICHHS NTOKAa3aTeIbHbIX YPaBHEHUH. 2 OK 04
CYPABHCHUA M 13 OcHoBHEIE MeTOIBI penIeHns IMOoKa3aTEIbHBIX HEPABEHCTB. 2 OK 05
HEPABEHCTBA 4 OcHOBHBIC METOBI pElIeHUs] CUCTEM U COBOKYITHOCTEH MMOKA3aTEIbHBIX YPABHEHUM. 2 OK 06
Bcero no Teme: 8 OK 07
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Tema 1.7.

Conep:kaHue y4eOHOT0 MaTepuaJia

Jlorapudgmmuyec |1. Jlorapudm uncna. CoiicTa sorapudmos. JlecssTuuHble 1 HATYPaJIbHBIC JIOTapU(MBIL. 5
Kkas pynkuusa. |2. Jlorapudmudeckas GyHKIHs, €€ CBOMCTBA U rpaduK.
Jlorapudpmuuec | 3. [IpeoOGpa3oBaHue BRIPAKEHUI, COIEPKAIIUX JTOTAPH MBI 2 OK 01
KHe ypaBHeHMs |4, Jlorapupmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEUICHHUS JIOTapHU(PMUIECKHX YPAaBHEHUH. 2 OK 02
W HEPABEHCTBA |5 (OcHOBHBIE METO/Ibl PEIICHUS JOTapU(PMHUUECKUX HEPABEHCTB. 2 OK 04
2. OCHOBHBIE METO/IBI PEIICHUSI CHCTEM M COBOKYITHOCTEH JIoTapu(h)MUIECKUX YpaBHEHUI. 2 OK 05
7. TlocTpoeHue MaTeMaTHYECKUX MOJEIEH peaabHON CUTYalluH ¢ IOMOIBIO YPAaBHEHUH U 5 8§ 83
HEPaBEHCTB. [1K1.1
IIpakTH4yeckoe 3aHsiTHE:
[Tpaktuyeckas padora Ne3. Pemenue moka3aTenbHBIX U JIOTapU(PMUYIECKUX YpaBHEHUH 1 2
HEPABEHCTB.
Bcero mo teme: 14
Tema 1.8. Coaep:xxanue yue0HOro MaTepHaJia
Tpuronomerpu |1. Cunyc, KOCUHYC, TAHI'€HC, KOTAHT'€HC YHUCIIOBOI'O apryMeHTa. TpuroHomMeTpudeckas OKpy>KHOCTb, 2
YyecKHue olpeielIeHue TPUrOHOMETPHUECKUX (DYHKIMI YHCOPBOrO apryMeHTa.
pynkuuun 2. ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIOBOTO apTyMEHTa. 2
TMCI0BOTO 3. TpuroHomerpuueckue HYHKIIUH, UX CBOUCTBA W TPAQUKH.
aprymerra 4. @yHKIMOHAJIBHBIE 3aBUCUMOCTHU B PEAJIbHBIX Mpolieccax U ABIeHUsIX. [ paduku pearbHbIX 2 OK 01
3aBUCHMOCTEH. OK 02
5. OcHoBHbIe TpUuronomerpuueckue Gopmyisl. [Ipeodpa3oBanre TPUrOHOMETPUUECKUX BBIPAYKEHHH. 2 OK 04
6. PemieHue TPUrOHOMETPUUECKUX YPAaBHEHHH. 2 OK 05
7. Ot10op KOpHEW TPUTOHOMETPUUYECKUX YPAaBHEHUH C TIOMOIIIbIO TPUTOHOMETPUYECKON 2 8§ 82
OKPYKHOCTH. K11
8. PemieHne TPUTOHOMETPHUECKUX HEPABEHCTB. 2 '
IIpakTH4eckoe 3aHATHE!
[Tpaktuyeckas padora Ne4. [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUH. 2
[TpakTiueckas padorta Ne 5. PemieHre TpUroHOMETpHUYECKUX YpaBHEHUI 1 HEPaBEHCTB. 2
Bcero no reme: 18
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Tema 1.9.

Conep:kanue y4eOHOT0 MaTepHuaJia

Hauvana 1. TlocnenoBarenbHOCTH, CIOCOOBI 331aHUS TOCIEIOBATEILHOCTEH. 2
MaTteMaTH4ecK |2. MOHOTOHHBIE  OrpaHUYECHHBIE MTOCIEIOBATEILHOCTH.
oro aHaJjm3a 3. Meroa MaTeMaTHYeCKOW WHIYKIIUU. 2
4. Vcropusi BOSHUKHOBEHHs] MaTEMaTHYECKOro aHAJIM3a KaK aHaJIn3a OECKOHEYHO MaJIbIX.
5. Apudmernueckas U reoOMeTpuUecKas Iporpeccuu.
6. beckoneuno yoObIBaromas reomerpudeckas nporpeccus. CyMMma O€CKOHEUHO YOBIBAIOIIECH 2
reOMEeTPUYECKOM ITPOrpecCcuy.
7. JIuHEWHBINH U SKCTIOHEHIUANBLHBIN pocT. Huco e.
8. dopmyia CI0KHBIX POIEHTOB. 2
9. Hcnonp3oBaHWE MPOTPECCHH VIS PEHICHUS PEATbHBIX 33134 MPUKIATHOTO XapaKTepa.
10. HenpepbiBHBIE QYHKITNHN U UX CBOMCTBA. OK 01
11. Touka pa3pbiBa. ACUMITOTHI TpauKOB (HYHKIIHH. OK 02
12. CpoiicTBa (yHKIMI HETIPEPHIBHBIX Ha OTPE3KE. 2 OK 04
13. Meron HHTEpPBAJIOB JUIsl PELLICHHSI HEPABEHCTB. OK 05
14. TlpumeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIUHN 7S pEelICHHs 3a/1a4. 2 OK 06
15. IlepBas u BTOpast mpou3BogHbIE PYHKIMH. OnpeaeneHne, TeOMETPUIECKIA U (PU3NIECKUN CMBICTT 5 OK 07
MPOU3BOIHOM. IIK1.1
16. YpaBHeHne KacaTenbHON K TpaduKy GyHKINH. 2
17. IlpousBoiHas a1neMeHTapHbIX QyHKIUH. [Ipon3BoHAsS CyMMBI, TPOM3BEICHUS, YACTHOTO U 5
KOMIO3UIMH (PYHKINH.
IIpakTHyeckoe 3aHsATHE!
[TpakTideckas pabota Ne 6 mpodeccrHoHaIbHO-OPHEHTHPOBAHHOTO COEPKAHUSI
HuddepenumpoBanre GpyHKUINN ¢ IPUMEHEHUEM MaTEeMaTHYECKOIro POrpaMMHOr0 o0ecreueHust 2
MathCad.
[Ipaktuueckas padota Ne 7. [IpumeHeHHEe MPOU3BOIHON K PEIICHUIO TEOMETPUUECKHUX U (PU3NUECKUX 5
3a/1a4.
Bcero no teme: 22
Tema 1.10 Copaepxanue yueOHOro MaTepuasa
MmuozkectBa |1, MHOXeCTBO, oOIlepaniy HajJ MHOXECTBAMH M HUX CBoOMcTBa. Jlmarpammsl Ditnepa—BeHHa.
JIOTHKA [IpuMeHeHrne TeOopeTUKO-MHOKECTBEHHOIO amnmnapara JJis ONMCAaHUS peabHBIX MPOLECCOB U 2
SIBJICHUH, TIPU pEIIEHUH 3a]a4 U3 APYTUX y4eOHBIX MPEIMETOB.
2. OmnpeneneHne, TeopeMa, CBOMCTBO MaTEMaTHYECKOTO 0OBEKTa, CIIECTBUE, TOKA3aTeIbCTBO, 2
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PaBHOCUJIbHBIE YPAaBHEHUS.

Bcero o teme:

Tema 1.11. Coaep:xkaHue yueOHOro MaTepHaJia
IIpumenenne 1. TlpumeHeHHe NPOU3BOJHON K UCCIEIOBAHNIO (DYHKIMI HA MOHOTOHHOCTb M 9KCTPEMYMBI.
NMPOU3BOAHOMN K | 2. HaxoxneHue HauOOJIBIIErO U HAUMEHBILET0 3HAYEHUS OK 01
HCCJIENOBAHUI | 3. HempepbIBHOW QYHKIMU Ha OTPE3KE. OK 02
(byHKIIHﬁ 4 HpI/IMeHeHI/Ie npOI/I3BOI[H0171 JJI1 HAXOKJACHUS HAUTy4lICro peIICHUs B IIPUKJIAJHBIX 3aa4ax, JJIs 8§ gi
oIpeziesIeHus] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOro (hopMyInon min rpaduKoM. OK 05
IIpakTHYeckoe 3aHATHE! OK 06
[TpakTuueckas padora Ne 8. [IpuMeHeHre MPOU3BOIHON K UCCAEAOBAHUIO (DYHKIMH (BBIYUCICHUE OK 07
POMEKYTKOB MOHOTOHHOCTH M TOYEK HKCTPEMyMa, HANOOJIBIIETO U HAMMEHBIIIETO 3HAYCHUS K 1.1
byHKIMH, TOCTpoeHHe rpadukoB PyHKIUN). ’
Bcero no reme:
Tema 1.12. Coaep:xanue yueOHOIro MaTepuaJia
IlepBoodpasna 1 [eppooGpasHas, OCHOBHOE CBOMCTBO ePBOOODasHbIX. [IpaBria Hax 03k /IEHUS IEPBOOGPA3HDIX.
STHUHTErpal | 9 [leppoo6pasHble >€MEHTAPHBIX (QYHKIIMIA.
3. HWnrerpan. ['eomeTprueckuii CMbICT HHTETrpaa.
4. Beruucnenue onpeenéHHoro uHrerpaia no ¢opmyne Hetotona - JleiiGHuma. OK 01
5. ITlpumeHenue uHTErpaa A HAXO0XKICHUS TUIONIAIeH IITOCKUX GUTYp U 00BEMOB OK 02
TE€OMETPUYECKUX TEIL. OK 03
6. Ilpumeps! pemennii muddepeHaTbHBIX YPaBHEHHI. OK 04
7. MaremaTnueckoe MOJEIMPOBAHUE pEATbHBIX IPOLECCOB C TMOMOIIbIO AU(PepeHInanbHbIX OK 05
YpaBHEHUH. OK 06
IIpakTHYecKkoe 3aHATHE! OK 07
[Ipaktrueckas padota Ne9 mnpodeccnoHambHO-OPHEHTHPOBAHHOTO COICPIKAHUS K 1.1

Brruncnenue nepBooOpa3Hoii 1 HEONPeIeICHHOTO HHTerpalia ¢ MPUMEHEHHEM MaTeMaTHIeCKOTo
nporpammuoro obecrieuenust MathCad.

[Tpaktuueckas padota Ne 10 npodeccroHaIbHO-OPHEHTHPOBAHHOTO COAEPKAHUS

Briuucnenue onpeneneHHOro HHTerpaia ¢ MPpUMEHEHHEM MaTeMaTH4eCKOTo MPOrpaMMHOTO
obecnieqenns MathCad.

X0’KJICHHE TIJI0IIAJIel KPUBOJMHENHOMN Tpaneluyy ¢ MOMOINIbI0 HHTErpaa.
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[TpakTrueckas padota Ne 11

Haxoxnenue miomaaeid KpUuBOJIMHEWHON Tpareuu ¢ IOMOUIBIO HHTErpaia. 2
Bcero nmo teme: 16
Pasznea 2. I'eomeTpusi 70
Tema 2.1 Copaepxxanue yueOHOIro MaTepuasa OK 01
Hpsmbre u 1. OcHoBHble MOHATHUA cTepeoMeTpuH. Touka, mpsmasl, MIOCKOCTb, MPOCTpaHCTBO. [loHsATHE 00 OK 02
TI0CKOCTH B AKCHOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX. OK 04
POCTPAHCTBE B3anMHoe pacnosioxkeHue NpsMbIX B IPOCTPAHCTBE: NEPECEKAIOLINECs TapalyIesIbHbIe U 2 OK 05
CKpeluBaromuecs npsamole. [Ipu3Hak cKpemuBaronXxcs MPsMbIX. OK 06
OK 07
Bcero no reme: 2
Tema 2.2 Conep:xanue yueOHOIro MaTepuaJia
Mapanneasnoc | 1. TlapamwiensHOCTh NPsAMBIX M [UIOCKOCTEH B IIPOCTPAHCTBE: MApAUIENbHbIE MPSIMbIE B 2
Th NPSAMBIX, IPOCTPAHCTBE, MAPAJUIETBHOCTh TPEX NMPSIMBIX, NAPAJIIEIbHOCTh NPSMON U MJIOCKOCTH.
npsIMoii 1 2. IlapannenbHoe W IIEHTpaJbHOE NPOEKTHpOBaHUE, M300pakeHue ¢uryp. OCHOBHBIE CBONCTBa
IJIOCKOCTH, napajieIbHOTO TpoeKTHpoBaHus. M3o0pakeHne ¢uryp B mapaielbHOW MPOEKIHU. YTIBI C OK 01
JIOCKOCTEi COHANPaBJICHHBIMU CTOPOHAMM, Yrojd MEXAY HIpsAMbIMH B mpocTpaHcTBe. OpTOroHanbHOE 2 OK 02
IpOeKTHpoBaHUE. MeTo/bl TOCTPOEHUS CEYEHUI: METOJ CJEI0B, METOJl BHYTPEHHETO OK 04
IIPOEKTUPOBAHMS, METOJ] IEPEHOCA CEKYLIEH IIIOCKOCTH. OK 05
3. OroOpaxenus. J[BrmxeHus U paBeHCTBO Quryp. [IBmkenus B npoctpancTse. OOmme cBoiicTBa OK 06
JBWDKEHUH. Bubl ABMKEHMI: apanienbHblii IEpeHOC, LIEHTpalbHasi CUMMETPUS, 3epKajbHas 2 OK 07
CHMMETPHSI, TIOBOPOT BOKPYT mpsiMoii. [IpeoOpa3zoBanwist mom00wHsl. IIK1.1
4. TlpeoOpazoBaHue mnojao0Hs1, romoreTus. PemieHne 3agay Ha IUIOCKOCTH C MCIOJIb30BaHUEM
CTEpPEOMETPUYECKUX METOJIOB.
IIpakTHyeckoe 3aHATHE
[Tpaktuyeckas padora Ne 12. [ToctpoeHue ceueHuil reoMeTpu4eckux Gpuryp.
Bcero no reme:
Tema 2.3 Copaepxanue yueOHOIro MaTepuasa OK 01
[epnenauxkya OK 02
APHOCTD OK 04
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NPAMBIX,
NpAMOi U
IUIOCKOCTH,
IVI0CKOCTel

[leprieHAUKYIAPHOCTh MPSMON U IJIOCKOCTH: MEPIEHIUKYISIPHBIE MpSMble B IMPOCTPAHCTBE,
NpsiMble TApAJUICIbHBIE W MEPIEHIUKYISPHBIE K IJIOCKOCTH, MPU3HAK NEPHEHAUKYISIPHOCTH
MPSIMOM U MJIOCKOCTH, TEOpEMa O MPSMOI MepreHANKYISIPHON TIOCKOCTH.

[leprieHAUKYISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 1O IUNIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10
MJIOCKOCTH, TMPOCKIUA (UTYpbl Ha IUIOCKOCTh. [lepneHmuKyIsIpHOCTh IUIOCKOCTEH: MpPH3HAK
[MENMEH MUK VIINHOCTUA NTRVX ILIIOCKOCTEN. TeonemMa 0 ThéX menneH IuKvVIInax

VYIibl ¢ COHANpaBiICHHBIMH CTOPOHAMH, YILOJ MEXAY HpPSAMBIMH B INPOCTPAHCTBE. YTIJIBI B
MIPOCTPAHCTBE: YrOJd MEXIAYy MPSAMON M IUJIOCKOCTBIO, JABYIPAHHBIA YTrOJ, JIMHEHHBIM yrou
JBYTPaHHOI'O yIJja.

TpéxrpanHeli ¥ MHoOrorpaHHble yriabpl. CBOICTBa IIIOCKMX YIJIOB MHOIOIPAHHOIO yrIua.
CBolicTBa IJIOCKUX U JBYIPAHHBIX YIJIOB TPEXTPaHHOro yria. Teopembl KOCHHYCOB U CHHYCOB
JUTA TPEXTPAHHOTO yIJa.

Bcero o reme:

OK 05
OK 06
OK 07

Tema 2.4
MHuororpansu
KH

Coaep:xanue yueOHOro MaTepuaJia

1.

Buael MHOrOrpaHHUKOB, pa3BEPTKa MHOrorpaHHuka. llpusma: n-yronpHas npusma, mpsiMas H
HaKJIOHHAsT TpU3MbI, OOKOBas ¥ TIOJIHAs TOBEPXHOCTh Tmpu3Mbl. [lapamenenunen,
NPSIMOYTOJIBHBIN TMapajulefienunea] u ero cBoiicTBa. Kparuaiiine mHyTH Ha MOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. [IpocrpancTBennas Teopema [Tudaropa.

Brruucnenue 351eMeHTOB MHOTOTPAHHUKOB: p€0pa, THaroHallu, yribl.

[Tupamuna: n-yrosnpHas nmupamujaa, npaBuibHas W yceu€HHas nupamuzabl. CBoiicTBa pébep u
OOKOBBIX I'paHel MPABUIILHOM NMUPaMUIBI.

IIpaBunbHBIE MHOTOIDAaHHMKHU: IIpAaBWJIbHAs IpU3Ma U IPaBWIIbHAs NHUPAMKUIA, IPaBUIIbHAS
TpeyrojbHas NHpaMUAa W NPaBWIBHBIM TeTpasap, KyO. IlpencraBieHne o mNpaBUIIbHBIX
MHOTOTpaHHMKaX: OKTadp, NOAEKadap M uKocadap. CUMMETpus B IMPOCTPAHCTBE. DJIEMEHTHI
CUMMETPUN MpPaBWIbHBIX MHOTOIpaHHUKOB. CHUMMeTpHsi B TNPaBUIBHOM MHOIOI'PaHHUKE:
CUMMETpUsl MapajulelenuIesa, CUMMETPHUS IMPAaBWIBHBIX IIPU3M, CUMMETPUS IIPABUIBHOU
MAPaMUBL.

[Tnomane OOKOBOM TMOBEPXHOCTH U TMOJHOM TOBEPXHOCTH MPSIMOW TMPU3MBI, ILJIOLIAIb
OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM MPU3MBI.

O6vém. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napaJuleIenuIeaa u CIeCTBUS U3 Hek.

OK 01
OK 02
OK 04
OK 05
OK 06
OK 07
[IK1.1
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7. OOBEM NPSIMO U HAKIIOHHOW TIPU3MBI. 2
8. OO0béM nupamuIbl, yCeUEHHONW TUPAMUJIBI. 2
IIpakTHyeckoe 3aHATHE
ITpaktrueckas padora Nel3. M3roroBieHne MHOTOIpaHHHKA. 2
[Tpaktuyeckas padora Nel4. Berauciaenue miomaaei ToBepXHOCTEH MHOTOTPaHHUKOB. 2
ITpaktrueckas padora Nel5. Beruuciaenue o0beMOB MHOTOTPAaHHUKOB. 2
Bcero no reme: 20
Tema 2.5 Tena | Conepxxanue yueOHOro MaTrepuaJa: OK 01
BpalICHUA 1. TlonsTus: HUAMHAPUYECKAS IOBEPXHOCTH, IMIUHAP. Pa3zBéprka mmmnapa. [nomans OK 02
MOBEPXHOCTH IMIIMHPA. 2 OK 04
2. Konwnueckas moBepxHOCTh, 00pa3yroiue noBepxHocteil. Konyc, yceu€HHbI KOHYC. OK 05
N3o00pakeHue Ten BpalieHus: Ha TUIOCKOCTH: KOHYCa, yCeu€HHOro Konyca. [1nomans 2 85 8?
MOBEPXHOCTH KOHYCA. K11
3. Cdepudeckas moBepxHOCTb, cepa, map. Cummerpust chepsl u mapa. [Inomans MoBepXHOCTH 2 '
chepsl 1 e€ yacTeit.
4. BzaumHOe pacrnoliokeHue cdepbl U MII0CKOCTH, KacaTellbHas INIOCKOCTh K cdepe [lepeceuenue 2
chepsl 1 mapa ¢ mIockocTeio. Kacanue mapa u chepsl miI0CKOCTHIO.
5. OO0BéM munuHIpA.
.. 2
6. OOBEM KOHYycCa.
7. OOBEM mapa u mapoBoro cermenta. OTHOIIEHHE 00BbEMOB, IITOIIAJICH TOBEPXHOCTEH MOJOOHBIX 5
buryp.
IIpakTH4yeckoe 3aHATHE
[TpakTrueckast padota Ne 16. Beruucienue miomiaaei noBepxXHOCTEN Tel BpallleHusl. 2
[TpakTuueckast pabota Ne 17. Beruucinenue o05eMOB Tell BpallleHUsI. 2
Bcero no teme: 16
Tema 2.6 Conep:xxanue yueOHOro MaTepuaJia OK 01
KomOnnanms 1. KomOuHnaimu ten BpallleHUsI U MHOTOI'PaHHHUKOB. HpI/IBMa, BIHMCaHHas B IMJIIMHApP, ONMCaHHAas 2 OK 02
Tel OKOJIO ITMJIMH/IPA. OK 04
2. TloHsATHE MHOTOTpAaHHUKA, OIIMCAHHOTO OKOJIO c(epbl, chephl, BIUCAHHOW B MHOTOTPAaHHUK WITH 5 815 82

TCJIO BpalllCHUA.
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3. ITlocTpoenue ceyeHnt MHOTOTPAHHUKOB U TEJ BPAIIEHUS: CEUCHUE MUINHAPA (MapaJlieIbHO U OK 07
NEepIEHINKYIISIPHO OCH), CeUeHHE KOHYca (MapaieIbHOe OCHOBAHMIO U TIPOXO/IAIIEe Yepes3
BEpILINHY), CEUEHHE 1I1apa, METObl IIOCTPOCHUS CEUYCHUI: METOJ CIEI0B, METO/l BHYTPEHHET O 2
IPOCKTHPOBAHUS, METOJI TIEPEHOCA CEKYIIEH TIIOCKOCTH.
Bcero no teme: 6
Tema 2.7 Conep:xkanue y4e0HOro MaTepuaja
BekTopbl >
KOODIHHATEI B 1. TloHsATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, AJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
P KOJIJTMHEApHbIE, COHAIPABJICHHBIE U MPOTUBOIIOJIIOKHO HAIIPABJICHHbBIE BEKTOPHI. PaBeHCTBO 2
NPOCTPAHCTBeE.
BEKTOPOB.
= OK 01
2. JleWicTBUS C BEKTOpPAMH: CIOKEHUE U BEIYUTAHNE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, OK 02
YMHOXXE€HHUE BeKTopa Ha umcio. CBoiicTBa ciiojkeHusi BeKTOpoB. CBOWCTBA YMHOKEHUS BEKTOpa Ha 2 OK 04
YHCIIO.
10 OK 05
3. TloHsATHe KOMIUTAHAPHBIX BEKTOPOB. [[pU3HaK KOMITTIAaHAPHOCTH TPeX BEeKTOPOB. [IpaBmiio 2 OK 06
S caam s crarenzees PSS B P A m A e r e e Paa e EE e E e EEcMmEEE A E s\ arricadecan
4. Bekropsl B mpocTpancTse. Onepanuu Hajl BeKTopaMu. BeKTopHOE YMHOXKEHHE BEKTOPOB. OK 07
CaoiicTBa BEKTOPHOTO YMHOXEHHUS. [IpsIMOYToJibHAsE CHCTEMA KOOPIMHAT B IPOCTPAHCTBE. 5 TTK1.1
Koopnunats! BekTopa. Paznoxenue Bektopa no 6asucy. KoopauHaTHO-BeKTOpHBINA METO IpU
DENIEHUN TEOMETDUYECKUX 3a1a4.
IIpakTHyeckoe 3aHATHE:
[TpakTtuyeckas pabora Nel8. JleiicTBUs HaJl BEKTOPaMH. 2
Bcero no reme: 10
Pazpnen 3. BeposATHOCTB ¥ CTATHCTHKA 24
Tema 3.1 Coaepixanue yueOHOro MaTepuasa OK 01
DJIeMeHThI 1. Tpad, cBsi3Hblii rpad, myTH B rpade: UKIBI U [ETH. 2 OK 02
Teopun 2. Crenenb (BalEHTHOCTH) BEPIIMHBL. I pad)bl Ha MIIOCKOCTH. JIepeBbA. 2 OK 03
rpagos OK 04
IIpakTHyeckoe 3aHATHE OK 05
[Tpaktuyeckas padora Ne 19. Pemenue 3a1au ¢ momouibio rpados. 2 OK 06
IK1.1
Bcero nmo teme: 6
Tema 3.2 Coaepxxanue ydyeOHOro MaTepuasa OK 01
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OcHoBHbIE 1. TlepectanoBku u pakTopuan. Yucno coyeTaHuid. OK 02
MOHSATHS OK 03
KOMOMHATOPHK 2. Tpeyronpauk [Tackans. ®opmyna 6unoma HeroToHa. OK 04
" Bcero nmo teme: OK 05
OK 06
Tema 3.3 Coaep:xanue yueOHOro MaTepuaJia
CoObITHE, - -
BePOSITHOCTD 1. Cnyuaiinbie 9KCIEPHMEHTEI (omBITHI) M CIydaiiHble COOBITUS. DiIeMEHTapHbIE COOBITHA (MCXOBI).
COGBITHSL. BeposatHocTh ciryyaitHOTo COOBITHSI.
Cioxenue u 2. bnu3ocTh 4acTOTHI ¥ BEPOSITHOCTH cOObITHI. CllydaliHble ONBITHI C PABHOBO3MOXHBIMU OK 01
YMHOKEeHH e DJIEMEHTAPHBIMH COOBITUSIMH. OK 02
BepositHocTei | 3. Onepanuu Haj COOBITHAMU: TIEpeceUeHUe ,00bEJUHEHNE, TPOTUBOIIOJIOKHbIE OK 03
coObITus. Auarpammsl Diinepa. opmyna cla0KeHUs] BEPOSTHOCTEH. OK 04
4. YcnoBHas BEpOSITHOCTh. Y MHOKEHHE BEPOATHOCTEN. JlepeBo ciydalfHOro SKCIIepUMEHTA. OK 05
dopmyita nosHoi BepositHoctr. Popmyina Baiieca. HezaBrcumble cOOBITHSL. OK 06
5. buHapHbIii ciiydaiiHbIN ONBIT (McTIbITaHMS ), Ycnex u Heyaaua. HezaBucumeie ucnsitanus. Cepust OK 07
HE3aBUCHUMBbIX UCIBITAHUH /10 IIEPBOTO ycIexa.
6. Cepust He3aBUCUMBIX UCTIBITaHu beprysum. Ciny4daitHblil BBIOOP U3 KOHEYHOU COBOKYITHOCTH.
Bcero no reme:
Tema 3.4 Coaep:xanyue yu4e0HOI0 MaTEPHAJIA OK 01
Cayuaiinas 2. CnyyaiiHas BennuMHa. Pacnipenenenue BepostHocTell. Jlnarpamma pacnpenenenus. Onepanun OK 02
BeJIMYUHA, HaJ| CJIy4aiiHpIMM BelIMurHaMK. bunapHas cirydaiiHas BenuuuHa. [IpumMeps! pactipenenenuid, ¢ OK 03
3aKOH ee TOM YHUCIIE TeOMEThHYECKOoe M OMHOMHAIEHOE OK 04
pacnpeeienn 3. CoBMecTHOe paclipe/ielieHne IByX cllydailHbIX BelmMuuH. He3aBucuMble cilydailHble BETUUUHBI. OK 05
i Bcero no teme: OK 06
Tema 3.5 Copepxanue yueOHOIro MmaTrepuasa
Yucaosbie — OK 01
XapaKTepHCTH 1. MaremaTnueckoe OXMIaHHUE CIy4aiiHON BelIWUYWHBI (pacmpenenenus). [Ipumepsl nmpuMeHeHUsS OK 02
KH MaTeMaTUYeCKOT0 OKUAaHUS (CTpaxoBaHUE, JIOTepes). OK 03
2. MareMaTrueckoe OXHJIaHHEe OWHAPHOH CIydailHOW BENTMYMHBL. MaTeMaTH4ecKoe OXKUIaHue OK 04
CYMMBI CIIy4aliHbIX BEJTHYHH. OK 05
3. MaremaTnueckoe 0’KUaHHE T€OMETPUYECKOTO 1 ONHOMHUAIBHOTO PaCIpeesICHHH. 8%2 82
4. Jluctiepcus M CTaHAApPTHOE OTKJIOHEHHE Cly4yailHON BenuuuHbI (pacnpenenenus). Jucnepcus K11

OMHApPHOU CITy9alHOMN BEITMUHUHBI.
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5. Marematnueckoe OXHIAHUE TIPOU3BCACHUA U OUCICPCHUA CYMMbI HE3aBHCHUMBIX CJ'Iy‘IElfIHBIX
BCIIMYUH

6. ducrepcuss M CTaHIAPTHOE OTKJIOHEHHE OMHOMMAJIBHOIO pacmpeneneHus. Jlucnepcus u
CTaHJAPTHOE OTKJIOHEHUE N€OMETPUUECKOr0 PACIIPENCIICHHUS.

IIpakTnyeckoe 3ansiTue

[Ipaxtuyeckas padora Ne 20 npodeccrHoHanbHO-OPUEHTHPOBAHHOTO COACPIKAHHUSI

3anaum, NpuBOJAIIKE K pactpeneneHuto  [lyaccona. Pemienne ¢ ncnoiab30BaHHEM 3JIEKTPOHHBIX 2
tabOui Excel.
Bcero no Teme: 8
HToroBasi KOHTPOJIbHasI padoTa 2
Koncyabranumn 4
CamocTrosiTejibHAasi pa60oTa B MPOMEKYTOYHYIO ATTECTAIUIO 24
IIpome:xxyTouHasi arrecTanus (JK3aMeH) 8
Bcero: 270
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3. YCJI0OBUSA PEAJIMBALIUUA ITPOI'PAMMBI YYHEBHOTI'O
IHPEAMETA

3.1 MaTepuajbHO-TeXHHYeCKOe o0ecnieyeHne
Jlist peanuzanuu porpaMMbl Y9eOHOTO MpeAMeTa MPEeIyCMOTPEHBI CIEAYIONINE CIeIIHATbHBIC

INOMCIICHUA - KabuHeT «MaTeMaTHYeCKHUX JUCHUITIINH, OCHAIIICHHBIN O60py,Z[OBaHI/IeM u
TEXHUYCCKUMU CPEACTBAMU O6y‘ICHI/IH.

O6opynoBanue kabuHera:
- IOCAIOYHbBIC MECTa M0 KOJINYeCTBY oOyuaromuxcs (30 mecr);

- pabouee MecTO MPENoJaBaTes;
- TEXHHYECKUE CPEJICTBA OOYyUEHUS - KOMITBIOTEp, MPOTPAMMHOE 00ECIICUeHHEe, IMPOCKTOP;

- y4eOHO-TIIIaHUpPYIOLIast JOKYMEHTAIHS;
- IMJAKTUYECKUI MaTepHa;
- KOMIUIEKT y4eOHO-HArJIsIIHBIX TIOCOOMI 10 MaTeMaTUKE;

- DJIGKTPOHHBIC MAaTEPUAIIBI O0YUCHUSI.
1.2 UudopmannonHoe odecreueHne
[lepeveHb OCHOBHOM M JOTIOJHUTEIBHOM JTUTEPATYPHI, SICKTPOHHBIX PECYpPCOB:

OcHoBHas nuTeparypa:

1. Mepznsak, A. I'. Anredpa. 10 xmacce. YrayOneHHbIN ypoBeHb : yueOHuK / A. I'. Mep3isk,
. A. Homuposckuii, B. M. [Tonskos. - 8-e u3n., crepeorturt. - Mocksa : [Ipocsemenne, 2024. -
481 c. - ISBN 978-5-09-116479-4. - Tekcr : anexTponHsIii. - URL:
https://znanium.ru/catalog/product/2174793

2. Mep3znsk, A. I'. Anredpa. 11 xnmace. YrinyOneHHBIH ypoBeHb : yueOHuK / A. I'. Mep3isk,
. A. Homuposckuii, B. M. ITonskos ; mox pen. Ilomonsckoro B. E. - 7-e uzn., crepeorurr. -
Mockaga : [IpocBemienue, 2024. - 412 c¢. - ISBN 978-5-09-116503-6. - Tekct : 2JIeKTPOHHBIH. -
URL: https://znanium.ru/catalog/product/2174794

3. Mepsnsik, A. I'. Matemaruka. ['eomerpust. 10 knacc. YriyOneHHbIH ypOBEHb : Y4EOHUK /
A.T. Mep3nsk, 1. A. Homuposckui, B. M. [Tonsikos ; moa. pexn. B. E. Ilogonsckoro. - 7-e u3f.,
ctep. - Mockaa : [Ipocsemenne, 2023. - 272 c. - ISBN 978-5-09-103609-1. - Tekcr :
anekTpoHHbIH. - URL: https://znanium.ru/catalog/product/2160885

4. Mepsnsik, A. I'. Maremartuka. ['eomerpust. 11 kmacce. YrimyOneHHbINH ypOBEHbB : Y4€OHUK /
A.T. Mepansk, [I. A. Homuposckuit, B. M. [TonsikoB ; moa. pen. B.E. [lononbckoro. - 7- u3z.,
ctep. - Mocksa: [Ipocsemenue, 2023. - 256 c. - ISBN 978-5-09-103610-7. - Tekcr :
anekTpoHHbIH. - URL: https://znanium.ru/catalog/product/2160886

Jlono/IHUTeIbHAS JIMTepaTypa:

1. Anumos III.A. Maremaruka: anredpa 1 Hadyaja MaTEMaTUYECKOTO aHAIN3a, TEOMETPHSI.
Anrebpa u Hauana mareMaTrueckoro aHanuza 10-11 knace. ba3oBblil ¥ yriyOieHHBIH YPOBHH :
yueOnuk / 1. A. Anumos, 10. M. Konsrun, M. B. Tkauesa [u ap.]. - 11-e uza., crep. - Mocksa :
ITpocsemenue, 2023. - 464 c. - ISBN 978-5-09-107210-5. - Tekcr : anexTponHsIil. - URL:
https://znanium.ru/catalog/product/2159995

2. Aranacsa JI.C. MaremaTHka: anredpa v Hadyajga MaTeMaTHUYEeCKOTO aHAIN3a, TEOMETPHSL.
I'eometpus. 10-11 knacc. bazoBblii u yrinyOnennsiit ypoBuu : yueonuk / JI. C. Atanacsan, B. @.
Byry3os, C. b. Kamomues [u ap.]. - 11-e uza., crep. - Mocksa : [Ipocemenue, 2023. - 288 c. -
ISBN 978-5-09-103606-0. - Tekcr : anexTponHsIii. - URL:
https://znanium.ru/catalog/product/2159994
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KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHMUS YYEBHOI'O ITPEJIMETA

KOHTPOJIbHO — OLICHOYHBIC CPCACTBA.

KOHTpOJ'IB U OLCHKa pPE3YJIbTAaTOB OCBOCHHUA HNpCIAMETAa MpEAYCMATpHUBACT CICAYIOLINEC

Koabl koMnereHIui

(OK, TIK)

KoHTpo/IbHO-011eHOYHBbIEe CPeICTBa

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06

OK 07
IIK 1.1

- TECTOBBIC 3aJIAHUS

- HaOJIFO/ICHUE 32 BHITIOJTHCHHEM MTPAKTHYECKUX PadoT
Nel-20, onieHKa MX BBITTOJHEHUS,;

- OLICHKA BBIMOJIHEHUS MPAKTUUYECKUX padoT;

-OIICHKA BBIIOJIHCHUS 3a4CTHOTO 3aJaHus;

- pedepatsl, JOKIAIBL;

-YCTHBIN OIpOC.
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