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COJEPKAHUE

OBLIASA XAPAKTEPUCTHUKA PABOYEN IMPOTPAMMBI YUEBHOM
JUCIHHUIIVIMHBI

CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIIUILIVHBI
YCJOBUS PEAJIN3AIIMA YUYEBHOM JTUCIIUILIVHBI

KOHTPOJIb U1 OLIEHKA PE3YJIbTATOB YUEBHOII OCBOEHUSI
JUCHUIINHBI



1. OBIIASI  XAPAKTEPMCTHMKA  PABOYEIl  MPOTPAMMBI  YYEBHOIA
(OBIIEOBPA30BATEJILHOM) JUCLHUIIIAHBI «MaremaTuka»

1.1. MecTo AucHMILUIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOIM IPOrpaMMBbI:

VYueOHast (00mieoOpazoBarenbHas) TUCHUIUIMHA «MaTeMaTHKa» SBISCTCS 00S3aTelIbHON YacThIO
0011e00pa30BaTENBHOTO IIMKJIAa OCHOBHOM 00pa3oBaTenbHON mporpammsl B cootBeTcTBUH ¢ PI'OC CIIO
no cneruaibHocTu 40.02.04 FOpucnpynenius.

1.2. Ilear u mnIaHupyeMble pe3yJabTAThl OCBOEHHUA yueOHOH (001Ie00pa3oBaTEIbLHOIN)
AUCHUTLINHBI:

1.2.1. Hean o6meo0pa3oBaTebHOM IMCUMILINHBI

Henp muciurminabl «KMartemaTuka»:

— chopmMupoOBaTh MPECTABICHUE O COIUAIBHBIX, KYJIBTYPHBIX M HMCTOPUYECKUX (aKTOpax
CTAaHOBJICHUSI MAaTEMAaTHKH;

— c(hopMuUpOBaTh JTOTHIECKOE, ATOPUTMUYECKOE M MATEMATUUECKOE MBIIILJICHUE;

— chopMupoBaTh yMEHHE MMPUMEHSTH TOJy4YE€HHBIE 3HAHUS IPU PEIICHUH PA3JIMYHBIX 33]1a4;

— chopmMUpOBaTh MPEJCTABIEHWE O MAaTEMaTUKE KaK YacTH OOIIEYeIOBEYECKON KYIbTYPHI,
YHUBEPCAIBHOM SI3bIKE HAYKH, TIO3BOJISIFOIIEM OMMCHIBATh U U3y4YaTh PEAIbHBIC MTPOIIECCHI U SIBJICHUS.

1.2.2. IlmanupyemMble pe3yJabTaThl 0CBOEHHSI 0011€00pPa30BaTEIbLHON JUCUMILIMHBI B COOTBETCTBUM
¢ ®I'OC CIIO u Ha ocoBe ®I'OC COO
Oco6o¢ 3HaUeHKE TUCIUIIIINHA UMeeT Tpu popmupoBanuu u pazsutun OK.

ILnanupyemMble pe3yJbTaThl 00yYeHUs
OO0umne KOMNeTeHINH py pesy y

O6uue’ I[I/ICIII/IHJ]I/IHaprIez

OK 01 Breibupath |- TOTOBHOCTH K TpPYyHLy, OCO3HAHUE |-BIAAETh METOJaMH JIOKa3aTebCTB,
CIIOCOOBI pelIeHus 3aa4 | LIEHHOCTH MacTepCcTBa, TPYIOII00HE; aNropuTMaMy peIIeHHs 3ajad; yMEHHe
npodeccuoHanbHON - TOTOBHOCTb K aKTHUBHOH AEITENBHOCTH | GOPMYIUPOBATh ONPENENCHUs, aKCHOMbBI U
JeATebHOCTH TEXHOJIOTMYECKOM M COLMAJbHOM | TEOpEMBI, INPHUMEHSITh HX, IPOBOIUTH
[IPUMEHHUTEIEHO HaIpaBIEHHOCTH, CIIOCOOHOCTB | IOKA3aTENbHbIE  PacCyXAEHUs B  XOne
K Pa3IUYHBIM | FHULIUMPOBATh, IUIAHUPOBATh U | pelleHHs 3a1ad;

KOHTEKCTaM CaMOCTOSITEIBHO ~ BBIIOJHATH  TaKylo |- YMETh ONEPUPOBATH MOHATHSIMHU: CTEIIEHb
JeATENbHOCTD; yhcnaa,  JgorapupM  4YKCIa; yMEHHE
- HHTEpeC K pa3IM4HbIM cdepaM | BBIIOIHATh — BBIYMCICHHE  3HAUYCHUH |
npodecCHOHANbHON AesSTebHOCTH, npeoOpa3oBaHusl BBIPAXKEHUN CO CTENEHIMHU
OBnanenue YHUBEpCATBHBIME | M Jorapumamu, mpeoOpa3oBaHus APOOHO-
y4eOHBIMU [I03HABATEIbHBIMH | PALIMOHAJIBHBIX BBIPasKEHUH;

JNEUCTBUSIMH: - yMeTb  ONEpPUPOBATH  IOHATHUSIMH:
a) 6a30BbIE JIOTHUECKHE ACHCTBHS: panroHajbHBIE, HppanruoHaIbHBIE,
- CaMOCTOSITENbHO (HOPMYIHPOBATH M | IOKA3aTEbHbIE, CTEIICHHBIE,
aKTyaJIU3UpPOBATh npoOiemy, | torapuMuUUecKue, TPUTOHOMETPUUECKUE
paccMaTpuBaTh €€ BCECTOPOHHE; YpaBHEHUS M HEPABEHCTBA, UX CUCTEMBI;

- yCTaHaBIUBATh CYILLIECTBEHHBIH | - YMETh ONEPUPOBATH MOHATUSAMU: (PYHKIHS,
NpU3HAK  WJIM  OCHOBAaHMS  JJs | HempephlBHAasg  (YHKUMSA, NIPOM3BOAHAS,

! YKa3bIBaloTCS IMYHOCTHBIE U METANpeMeTHbIE pe3ynbraThl 13 ®I'OC COO (B mocnenneil pexakuuu ot 12.08.2022) B
oTraaronsHON opme, hopMHupyeMble 0011e00pa3oBaTeIbHON TUCIUIIIHHON

2 JlucuumiuHapHsie (IPeMETHBIE) PE3YIbTAaThl YKa3bIBAIOTCS B COOTBETCTBUHM C MX MONHBIM nepeareM Bo ®PI'OC COO (B
mocienHer peqakwn ot 12.08.2022



CpaBHEHUS, KJIacCU(pUKAINT u
00001IeHN s,

- OmpenmeNath IeIM  JIeSTelTbHOCTH,
3a1aBaTh MapaMeTpbl M KPUTEPHH WX
JOCTHIKEHUS;

- BBIABJISATH 3aKOHOMEPHOCTH u
IIPOTUBOPCUHA B paccMaTpruBaCMbIX
SIBJICHUSAX

- BHOCUTb KOPPEKTUBBI B IEATENBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YJIBTATOB
LIEJISIM, OLIEHUBATH PUCKU IOCIEICTBUU
JIESITEIBHOCTH;

- pa3BUBaThb KpPEaTHUBHOE MBILUICHUE
IIPU PELIeHUH KU3HEHHBIX TPobieM

0) 6a3oBbIC UCCIIe/IOBATEIIbCKIE
JIEUCTBUSA:

= BJIaJACTh HaBBIKaAMH y‘IGGHO-
UCCIIEIOBATENBCKOM M IPOEKTHOU

ACATCIBHOCTH, HaBbIKAMU PpaspClICHUA
po0em;

- BBIABJIATH IIPUYMHHO-CIICACTBCHHBIC
CBS3U W aKTyaJu3WpoBaTh 3ajady,
BBIIBHUTATH THUIIOTE3Y (S peIcHu,
HaXO0aUThb ApryMCHTBI JUISL
JI0OKa3aTeJIbCTBA CBOUX YTBEPKICHUIA,
3a7aBaTh IapaMeTpbl W KPUTEPUHU
peLIeHuS;

- AHaJU3UpPOBATh IIOJNYYEHHBIE B XOJIE
peLIeHus 3a71a4u pe3yJIbTaThl,
KPUTHYECKU OLICHMBATh 150:¢
JIOCTOBEPHOCTb, MIPOTHO3UPOBATH
HA3MEHEHHUE B HOBBIX YCIOBHSIX;

-- yYME€Thb [EpPEHOCUTh 3HAHUSA B
[IO3HABATEIBHYID M IPAKTHYECKYIO
o0JracTy )KU3HEeATeTFHOCTH;

- YMETh UHTEIPUPOBAaTh 3HAHUS U3
pa3HBIX IPEIMETHBIX 00JacTeit;

- BBLIBUraTh HOBBIE UJCH, MpeAaraTh
OpUTHHAbHBIC TOAXObI U PELICHHUS;

U CIIOCOOHOCTh WX WCIOJH30BAHUS B
MO3HaBATENbHON u COLIMAIBHOMN
MpPaKTHKE

nepBooOpas3Hasi, ONpEeAeIeHHBI WHTErpa;

YMETh HaXOAWUTh MIPOU3BO/IHBIE
3J€MEHTapHBIX ¢byHKUni, UCTIONB3YS
CIIPaBOYHBIE MaTepHallbl; HCCIeNOoBaTh B
OpocTeHIMX  ciaydasx  QYHKOUUM  Ha

MOHOTOHHOCTb, HAXOIUTh HAWUOONBIINE H
HavMEHbIIINEe 3HAYCHUS (QYHKIHMHA; CTPOUTH
rpadviKi MHOTOWIEHOB C HCIIOJIb30BAHUEM
anmapata = MaTeMaTHYECKOro  aHaju3a;
MPUMEHATh TPOU3BOAHYIO MpPH pELIeHUU
3ajad Ha [JBW)KEHHUE, pelaTh IMpPaKTUKO-
OPHEHTHUPOBAaHHBIC 33aJa4d Ha HauOOJbIINE
Y HaUMEHBIIME 3HAYEHUS, Ha HaXOXKJEHHE
MyTH, CKOPOCTH U YCKOPEHHUS;

- yMeTh  ONEpUPOBATH  IOHATHUSIMH:
panyoHaibHas (QYHKIUS, IOKa3aTenbHas
byHKIUS, CTelleHHas ¢byHKIWS,
norapumuyeckas ¢byHKIWS,

TPUTOHOMETpPUYECKHE (YHKIMH, OOpaTHBIE
GyHKIMM;  yMEHHE CTpOUTh  rpaduku
U3yUYEHHBIX GbyHKIUH, WCIIOJIb30BATh
rpaduKd  TpUd  U3YyYEHUH TIPOIECCOB U
3aBUCHMOCTEH, TIpWM pEIIeHUH 3a7ad W3
JIpYyruxX ydeOHBIX TPEAMETOB W 3ajady U3
peaybHOW JKWU3HU; BBIPAXaTh (OpMyJIaMH
3aBHCUMOCTHU MEXY BEIHYMHAMU;

- YMETb peIlaTh TEKCTOBBIE 3aJadu pa3HbIX
TUIOB (B TOM 4YHCJIE HAa NPOLEHTHI, JOIU U
YyacTd, Ha JBIKEHUE, paboTy, CTOMMOCTb

TOBApOB W YCIyI, HAJOTH, 3aJadd W3
o0mactu VIOpaBIeHUS  JUYHBIMH u
CeMEHHBIMH  (QUHAHCAMH);  COCTaBISTH

BBIP)KEHMS, YPABHEHMS, HEPABEHCTBA U HX
CHCTEMBI 10 YCJIOBHUIO 3aJaydd, HCCIIEN0BAThH
NOTy4YEHHOE  pEUIeHHe U  OLICHUBATh
IPaBIONOAOOHOCTh PE3yIbTATOB;

- YMETh ONEPUPOBATH IOHSITHUAMU: CpelHEe
apupMeTHIecKoe, Menrana, HauOombplIee U
HauMeHbIlIee 3HAYCHHsI, pa3Max, TUCIIEPCHs,
CTaHJApTHOE  OTKIOHEHHE  YHCIOBOIO
Habopa; YMETh W3BIICKATH,
MHTEPIIPETUPOBATH nuH(pOpMaIHIo,
MPEACTaBICHHYIO B TabIuuax, Ha
auarpammax, —Ipadukax, — OTpaKarollyro
CBOIICTBA peaJIbHbIX IPOLECCOB U SIBICHUIA;
NPEACTABIATh WMHPOPMALMIO C IMOMOIIBIO
TabMMIL W JOuarpaMM;  MCCIeNOoBaTh
CTaTUCTUYECKUE JaHHbIE, B TOM 4YHCIE C
OpUMEHEHHEeM TrpadUYecKuX METOAOB U
3JIEKTPOHHBIX CPECTB;

- yMeTb  ONEpUPOBATH  IOHATHSIMH:
CIIy9allHBI ONBIT W CIy4ailHOe COOBITHE,
BEPOSITHOCTh CIIyYaifHOr0 COOBITHS; yMEHHE
BBIYUCIISITh BEPOSITHOCTH C MCIOJIb30BAHUEM
rpadu4ecKux METOJI0B; PUMEHSTh




bopMyaIBl  CIOKEHWST W YMHOXCHHUS
BEPOSITHOCTEH, KOMOHHATOPHBIC (AKTBI U
GbopMyJIBI TIPH pENICHUH 3aja4; OLICHUBATH
BEPOSITHOCTH peanbHBIX COOBITHUI;
3HAKOMCTBO CO CIyYaiHBIMHM BETHYHHAMU;
YMEHHE TPUBOIUTH TPUMEPHI MPOSBICHHS
3aKOHA OOJBIIUX YHCET B MPUPOIHBIX H
OOIIIECTBEHHBIX SBJICHMIX;

- yMETh ONEPHPOBATH TMOHATHAMH: TOYKa,

npsaMas, IIJIOCKOCTB, IIPOCTPAHCTBO,
JBYTPaHHBIM  yroi, CKpeluBaromuecs
IIpsIMBIE, [apaJuIeIbHOCTh u
MEPIEHAUKYISIPHOCTH MPSIMBIX u

IJIOCKOCTEH, Yrol MEXAY IpPsSMBIMH, YroJl
MEXIY MPSMOA U TIOCKOCTBIO, YOI MEXKTY
TUIOCKOCTSIMH, PAacCcTOSHUE OT TOYKH JIO
IIJIOCKOCTH, PACCTOAHUEC MCEXKIAY IIPAMBIMU,
paccTosiHEe MEXay IUIOCKOCTSAMH; YMEHUE
HCIIOJIB30BATh npu peuIcHNU 3ada4
A3y4YEHHBIE (dakTs u TEOPEMBI
IJIAHUMETPUH,; YMCHUC OLICHUBATL pPa3MEphbI
00BEKTOB OKPY’KAFOIIIEr0 MUPA;

- YMETh OIepupoOBaThH IIOHATUSAMMN
MHOI'OIrpaHHUK, CCUCHHEC MHOTI'OrpaHHUKA,
KyO, Mapajulellenuresn, Npu3Ma, MUpamMula,
¢urypa W  TOBEPXHOCTH  BpAILCHUS,
IUIMHAP, KOHYC, Iuap, cdepa, ceueHus
(GurypsI BpalieHus, II0CKOCTh, Kacarouascs
ceppl, IWIMHApPA, KOHYCa, IUIONIA[b
MIOBEPXHOCTH IUPAaMUAbI, NIPU3MBI, KOHYCa,
HWIAHApPA, IUIomaas chepbl, 00beM Kyoda,
IPSAMOYTOJILHOT O napaJesnenumnesa,
NUpaMHUIbl, HPU3MBI, LUIMHIpPA, KOHYcCa,
napa; yMeHue M300pakaTb MHOTOTPaHHHUKH
U TOBEPXHOCTH BPAIIEHMS, MX CEUEHUS OT
pyKH, c ITOMOLIBIO YEPTEXKHBIX
MHCTPYMEHTOB M 3JEKTPOHHBIX CPEICTB;
YMEHHE DPAClHO3HaBaTh CHUMMETPUIO B
IOPOCTPAHCTBE;  yMEHHE  PAaclO3HABaTh
NPaBUJIbHBIE MHOTOI'PAHHHKH;

- yMeTb  ONEpPUPOBATH  IOHATHUSIMH:
IOBIDKEHHE B IIPOCTPAHCTBE, IONOOHBIE
¢burypsl B TIPOCTPAHCTBE; HCIIOIb30BAThH
OTHOLIEHUE IUIOIAACH MOBEPXHOCTEH U
00bEMOB TOJO0HBIX (PUTYp TIpH peIeHun
3a1ay;

- yMeTb BBIUUCIATH TI'EOMETPUYECKUE
BEJIMYMHBI (AJIMHA, YTOJI, IUIOIAab, O0BEM,
IUIOIIA/Ab MOBEPXHOCTH), UCTIOJNIB3YS
M3y4YeHHbIe (OPMYIIBI U METOIBI;

- yMeTb  ONEpUPOBATH  IOHATHSIMH:
IPSMOYTOJIbHAS cUcTeMa  KOOpJMHAT,
KOOPJMHATHl TOYKH, BEKTOP, KOOPIMHATHI
BEKTOPa, CKaJSIpHOE INPOM3BEACHHUE, YTol
MEXKAY BEKTOPaMH, CyMMa  BEKTOPOB,




IIPOU3BENCHUE BEKTOpPA HA YMCIIO; HAXOIUTH
c MIOMOILBIO U3Y4YECHHBIX ¢dbopmyn
KOOpPJUHATBI CepEIUHBI OTpesKa,
pPacCTOSHUE MEXIY JBYMS TOUKAMU;

- YMeTb BBIOMpaTh MOAXOASIINI W3yUeHHBIN
METOJ, IJIsl PELICHUs 3aJadd, Paclio3HaBaTh
MaTemMaTnyeckue (hakThl H MaTeMaTHYECKHE
MOZIETHM B TMPHUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IIPUBOAUTH
IIPUMEPBl  MAaTEMATHYECKUX  OTKPBITHU
POCCHMCKOM M MHPOBOM MaTeMaTHYECKON

HaYKU.
- yMeTh  ONEpPUPOBATH  IOHATHUSIMH:
orpejieTieHue, aKcuoma, Teopema,
CIIE[ICTBUE, CBOWCTBO, NIPU3HAK,
JIOKa3aTeNbCTBO, PpaBHOCHIIBHBIE
(bOpMyTUpPOBKH; yMeHHE (QOpPMYIUPOBATH
o0OpaTHOe u MIPOTHBOIIOJIOKHOE
VTBEp)KACHUE, TMPHUBOIUTH TPHUMEPHI U
KOHTPIIPUMEpHI,  HUCIOJb30BATh  METOJ

MaTeMaTUYECKOH MHIAYKIWHU; IPOBOJUTH
JIOKa3aTellbHbIE PACCYKACHUS MPH PEIICHUH
3azaq, OLICHUBATh JIOTUIECKYFO
IIPaBUIIBHOCTb PACCYXIACHMI;

- YMETh OII€pUpPoOBaAThH IIOHATUSAMMU
MHOJKECTBO, ITOAMHOXKECTBO, OMEpaIiy Haj
MHOXKECTBAaMH;  yMEHHE  HCIOJbh30BaTh
TEOPETHKO-MHOXKECTBEHHBIN ammapaTr sl
ONHCaHUs PEANbHBIX MPOIECCOB M SBIICHHIMA
MIPH pemIeHn  3a7a4, B TOM YHCIIE U3 APYTUX
y49eOHBIX MTPEIMETOB;

- yYMETh OINEpHpOBaTh MOHATHSAMH: Tpad,
CBSI3HBIM Tpad, AepeBo, NHKI, Tpad HaA
TJIOCKOCTH; YMEHHE 3aJaBaTh M OIMCHIBATH
rpadbl Pa3TUIHBIMA crocobamu;
WCIIOJIH30BATh I'pad)bl IPH pEelIeHIH 3a/1a4;

- YyMeTh CBOOOJTHO ONEpUPOBATH MOHSITHAMH:

coueTaHue, TepeCcTaHOBKa, YUCTIO0
COYETAHW, YHCIO TEPEeCTAHOBOK; OWHOM
HerotoHa; yMeHue MIPUMEHSATH

KOMOWHATOpHBIE (DAKTHI U PACCYKICHUS IS
peIIeHHs 3a/1a1;

-yMeThb OIIepHPOBATh TIOHSTHSMHU:
HATypaJbHOE YHCIIO, IIEI0E YUCIO0, OCTATOK
N0  MOAYTIO,  palUOHAJIBHOE  YHCIIO,

HppallMOHAJIbHOC qucCio, MHOXCCTBA
HATypaJIbHbIX, OEIbIX, paliOHAJIbHBIX,
HeﬁCTBHTeHBHBIX HUCCII, YMCHUC

HCII0JIb30BaTh MIPU3HAKA JIETUMOCTH,
HauMEHBIIUN oommit JIEITATEND u
HauMeHbIllee o0Iee KpaTHOE, AaJrOPUTM
EBknua ripu pemreHun 3aaad; 3HaKOMCTBO C
Pa3IMYHBIMU  TO3UIMOHHBIMU CHCTEMaMHU
CUMCJICHHS,

- YMeTh CBOOOJTHO ONEPUPOBATH MOHSITHIMH:




CTelleHb C IENbIM I[IOKa3aTeleM, KOpPEHb
HaTypaJbHOU CTEIeHH, CTENeHb c
palMOHATBHBIM TI0KAa3aTelneM, CTeleHb C
JeHCTBUTENbHBIM (BeleCTBEHHBIM)
noKaszareneM, JIorapugM Uucia, CHHYC,
KOCHHYC ¥ TaHTEHC MTPOU3BOIBHOIO YUCIIA;

- yMeTb  ONEpUPOBATH  IOHATHUSIMH:
TOX/IECTBO, TOXIECTBEHHOE
npeoOpazoBaHue, ypaBHEHHE, HEPAaBEHCTBO,
CUCTEMa  ypaBHEHHH U HEPABEHCTB,
PaBHOCHUIIBHOCTh ypaBHEHHUI, HEPaBEHCTB M
CHCTEM, palMOHANbHBIC, UpPPalOHANBHBIE,
noKasarelbHbIe, CTETICHHEIE,
norapuMuyecKue,  TPUTOHOMETPHUECKUE
YpaBHEHHUs, HEPABEHCTBA W  CHCTEMBI,
yYMEHHUE pellaTh YpaBHEHHWs, HEPABEHCTBA U
CHCTEMBI C TMOMOIIBIO PA3IUYHBIX PHEMOB;
pemarb ypaBHEHHUs, HEPaBEHCTBA U CHCTEMBI
C TapamMerpoM; TIPUMEHSTh ypaBHEHUS,
HEPaBEHCTBA, WX CHUCTEMBI JIISl pEIIeHUs
MaTeMaTHYeCKUX 3a7a4 W 3a7ad W3
pas3IMYHBIX 00JacTell HAyKW W PEaTbHOM
KHU3HU;

-yMeTh CBOOOJIHO OTIEPUPOBATH MOHSATHIMH:
rpaduk ¢GyHKIuM, oOpaTHas (yHKIUS,
KOMIo3uLus GyHKIUH, TUHEHHAsS (YHKITHS,
KBaJpaTHyHas GbyHKIUS, CTereHHas
byHKIUS c LIEJTBIM MOKa3aTelNeM,
TPUTOHOMETPUYECKUE (DYHKIIMH, OOpaTHBIC
TPUTOHOMETPUYECKHE (hyHKIIHIH,
MoKa3aTenbHas u norapudmugeckas
GYHKIIMM,  yMEHHE CTpOUTh  rpaduku
(GbyHKOWA,  BBIIOTHATH  IPeoOpa3OBaHUA
rpadukoB QyHKITH;

YMEHHE WCIONb30BaTh Tpapuku (QyHKIUI
JUIS W3YYEHHs ITPOILECCOB W 3aBUCHUMOCTEN
MpH pelIeHnd 3ajlad U3 JPYruxX yaeOHBIX
MpPEeIMETOB W W3  peajbHOH  JKH3HH;
BEIpaXaTh (hOpMyIaMu 3aBUCHMOCTH MEXKTY
BEITMYNHAMY,

yMeHHE CBOOOIHO OIEepPHPOBATH MOHSATHIMHU:

YETHOCTh ¢byHKIHH, HEePHOJUYHOCTh
GyHKOMH,  OTPaHWYEHHOCTh  (PYHKIIHU,
MOHOTOHHOCTh ~ (PYHKIHUH,  IKCTPEMYM

¢byHKIMH, HauOoNbIlee W HaWMEHbBIIEe
3HayeHus: (QYHKOMM Ha  HPOMEXKYTKE;
yMEHHE MIPOBOJUTH HCCIe0BaHne
¢GbyHKIHH,

YMEHHUE HCIIOIb30BATh CBOMCTBA U IpaduKu
GbyHKUMA A8 pelieHus  YpaBHEHHWH,
HEpaBeHCTB M 3aJady C [apaMeTpamy;
n300paxarb Ha KOOPAWHATHOH IJIOCKOCTH
MHOXXECTBA pemeHuit YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM;

- YMETh CBOOOJHO ONIEPUPOBATH MOHSATHIMH:




MOCJIEA0BATEIbHOCTD, apupmeTniecKas
Mporpeccus, TeOMETpUYEcKas MPOrpeccus,
OeckOHEYHO YyOBIBAIOIIAasi TeOMETpHYECKas
MPOTPECCHS; yMEHUE 3a1aBaTh
MOCIIEAOBATeIbHOCTH, B TOM YHCIIE C
MOMOIIBIO PEKYPPEHTHBIX GOpMyT;

- yMeTb  ONEpUPOBATH  IOHATHUSIMH:
HEMPEPBIBHOCTh  (YHKIUH,  aCHMIITOTHI
rpadpuka QyHKIMHM, TepBas M  BTOpas
npou3BOAHAsT (HYHKUWH, TEOMETPUUECKUN U
buznvecKuii CMBICTI IIPOU3BOIHOM,
nepBooOpa3Hasi, ONpeAeIeHHBI WHTErpa;
YMEHUE HaxXOAWUTh AacCUMNTOTHI rpaduka
(GYHKIIUHM; yMEHHE BBIYUCIISTH TIPOU3BOIHBIC
CYMMBI,  TPOHM3BEIEHHS, YacCTHOTO H
KOMITO3HUIIHU ¢byHKUMH, HaXO/IUTh
ypaBHEHHE  KacaTelbHOW K  TpaduKy
GbyHKIMH;

YMEHUE HWCIONb30BaTh IPOU3BOIHYIO IS
UCCIeIOBaHusT (QYHKIUHN, Ui HaXOXJICHHS
HAWITYYIIEro pelieHus] B IPUKIAHBIX, B TOM
qucie COIUATEHO-KOHOMHYECKHX u
¢usnvecknx 3ajadyax, JUIs  ONpeeleHHUs
CKOPOCTH W YCKOPEHUS; HAXOAUTH IJIOMAIN
U 00beMbl (QUTYp C MOMOIIBIO WHTErpaa;
NPUBOANTH  IPHMEPHl  MaTEeMaTHYECKOTO
MOJICITUPOBAHUS c TIOMOIIIBIO
nuddepeHIinaIbHbIX YPaBHEHHIA;

- yMeTb  ONEpUpPOBaTH  IIOHATHAMHU:
KOMILJIEKCHOE 9HCIIO, COTIPSIKEHHBIC
KOMIUICKCHBIE YHCIIa, MOIYJIb M apryMEHT
KOMIUIGKCHOI'O ~ 4Yucia, ¢opmMa  3amucu
KOMIUIGKCHBIX ~ 4Yucen  (reoMerpudeckasi,
TPUTOHOMETPUUECKAsT M ajredpamdeckast);
YMeTh  IIPOM3BOMUTH  apH(METHUECKUE
JEeHCTBUS C  KOMIUICKCHBIMH  YHCIIAMH;
NPUBOAUTG  TPUMEPHI  HCIIONB30BAHUS
KOMIUIEKCHBIX YHCelT;

- YMeTb CBOOOHO ONEPUPOBATH MOHATHIMHU:
cpenHee apupMeTHIecKoe, MeJHaHa,
HanOonblllee W HAaWMEHbIIEe 3HAYCHUS,
pa3max, JACTIEPCHS, CTaHJapTHOE
OTKIIOHEHHE JUIi  ONHCAHHS  YHCIIOBBIX
JTAHHBIX; yMEHHE HCCIeI0BaTh
CTaTHCTHYECKHE HaHHBIC, B TOM YHCIE C
NpUMEHEHHEM TpauYecKuX METOHO0B |
AIIEKTPOHHBIX CpEICTB; rpadpuyecKu
UCCIIEZIOBaTh COBMECTHBIC HAOIIONCHUS C
NOMOIIBIO  JMarpaMM  pacCeMBaHUS U
JIMHEHHOU perpeccuu;

- YMETh HaXOIWTh BEPOSITHOCTH COOBITHI C
UCIIOb30BaHNEM TpadUueckux METOJIOB;
NPUMEHSTh JUISL PEIleHus 3a7a4 (OpMYIIbI
CIIOKEHHS W YMHOXXEHHS BEpOSTHOCTEH,
dbopMyny TOJTHOH BepOATHOCTH, (opmymy




Bepuynnu, xomOunHaTopHble (aKTel U

bopmyIBI; OIlEHUBATH BEPOSITHOCTH
peabHBIX COOBITHI, YMEHHE OIEPUPOBATH
MOHATHSIMU: cryJaiiHas BEIUYMHA,
pacnperneneHue BEPOSITHOCTEH,

MaTEMaTUYECKOE OXUJAHUE, IUCIEPCUs H
CTaHJApPTHOE  OTKJIOHEHUE  CIly4aiHOU
BEIMYMHBL, (YHKUWUW paclpeleliecHuss |
IUIOTHOCTH PAaBHOMEPHOI'O, II0KA3aTEIbHOIO
U HOPMAJIBHOIO pPacCIpeleieHUil; yMEHHE
HCIIOIb30BaTh CBOICTBA HU3yYEHHBIX
pacmpenencHui  UId  PELICHHs  3a/ay;
3HAKOMCTBO C IOHSTHSMH:. 3aKOH OOJIBIINX
qucel, METO/IbI BBIOOPOYHBIX
HCCIIEI0BaHNN; yMEHUE NIPUBOJUTH
OpUMeEpBl  MPOSIBJIICHHST 3aKOHA OOINBIINX
Hucell B HOPUPOAHBIX U 061]_[eCTBeHHbIX
SABJICHUAX,

- YMETh CBOOOJIHO ONEPHUPOBATH ITOHITHIMH:
TOYKa, IpsMas, IJIOCKOCTh, NPOCTPAHCTBO,
OTpE30K, JydY, IUIOCKUH YroJ, NBYTpaHHBINA
YTOJI, TPEXTPaHHBIN YIoJl, MEpeCceKaronmecs,

napajieibHble u CKpEILUBAIOIINECS
MpsIMBIE, MapajuIeTbHOCTh u
MepIeHANKYIISIPHOCTD MIPSIMBIX u

IUIOCKOCTEH, Yroa MEXKIy NPSAMBIMH, YTON
MEXy TPSMON M TUIOCKOCTBIO, YTOI MEKIY
IUIOCKOCTSIMH; yMEHHE HCIONB30BaTh HPU
pemieHHH 3agad  M3y4eHHble (AKTBI U
TEOpEeMbI IIAHUMETPHH; YMEHUE OLICHHBAThH
pa3Mepsl OOBEKTOB B OKPYXAIOLIEM MHPE;
yMEHHE OIIepHPOBATh MOHATHSAMH:
MHOTOTPaHHHUK, CEYEHHE MHOTOTPaHHHKA,
NPaBWIBHBIH ~ MHOTOTPAaHHHK,  IIPH3MA,
nupamMpia, ¢urypa W ITOBEPXHOCTD
BpalleHNs, IWJIMHAP, KOHYyC, map, cdepa,
pa3BepTKa MOBEPXHOCTH, CEYECHHS KOHYyca U
OWIMHApA,  TapajyielbHble  OCH MM
OCHOBAaHHMIO, CEUEHHE IIapa, IUIOCKOCTh,
Kacaromasicst chepbl, LWINHIpa, KOHYCa;
YMEHHE CTPOHUTh CEYEHHE MHOI'OIPaHHUKA,
n300pakaTb MHOTOTPaHHUKH, (UTYPBl H
TOBEPXHOCTH BPAIECHUS, UX CEUCHUS, B TOM
YHCIIe C MOMOIIBIO JJIEKTPOHHBIX CPE/ICTB;
yMeHHe IPUMEHSTH CBOICTBa
reoOMeTpu4Yeckux (uryp, CcaMoCTOATETBHO
(GopMyIMpoBaTh ONpeIeTeHUs] H3y4aeMbIX
¢uryp, BBIIBUraTh TUIIOTE3Bl O CBOMCTBAX U
HpU3HaKaxX TeOMETPUIECKIX ¢uryp,
00OCHOBBIBATh HJIH OIIPOBEPIaTh HX; yMEHUE
NPOBOJMUTh  KJIACCU(PHUKALMIO (QUTYp TIO

Pa3INYHbIM MNpHU3HAKaM, BBIITOJIHATH
HCO6XO,Z[I/IMBIC JOIIOJTHUTCIIBHBIC
IMOCTPOCHU;

- YMETb CBOOOJHO OIlEpPUPOBAThH




MNOHATHSIMU:  TUIOMAAb  (Gurypsl, o0beMm
¢urypsl, BeTMYMHA YIJA, PAcCTOSHHE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE MEXIY
PSMBIMH, paccTosiHue MEKITY
TUIOCKOCTSIMH, IUTOans cgepsl, MIOMAIb
MOBEPXHOCTH MUPAMUABI, MIPU3MBI, KOHYCa,
MWIMHAPa, 00beM Ky0a, MpsIMOYTOJIBHOTO
napajenenunena, MNUPaMUABI, TPH3MEI,
WIMHAPA, KOHYCa, Iapa; YMEHHUE HaXOJUTh
oTHolIeHue 00HEMOB MOMOOHBIX HUTYD;

- YMETh CBOOOJIHO OTNIEPUPOBATH MOHSATHIMH:
JIBIDKEHHE, napasuiebHbIH nepeHoc,
CUMMETpUSI ~ Ha  IUIOCKOCTH W B
MPOCTPAHCTBE, IOBOPOT, Mpeodpa3oBaHHE
nojo0usi, TOAOOHBIE (QUTYpBI, YMEHHUE
pacro3HaBaTh PaBHbIC U MOJIOOHBIE QHUTYPEI,
B TOM 4YHCIE B TMpUPOJE, HCKYCCTBE,
ApPXUTEKTYDE; yMEHHe HCTIO0JIb30BaTh
reoMeTpUYeCKHe OTHOIICHUS, HAaXOJUTh
reoMeTpuieckue BeUYMHBI (JUTMHA, YTOd,
mIomaab, 00beM) MPU PEIICHUW 3aaad U3
JIPYTUX Y4eOHBIX MPEIMETOB U M3 PEaTbHOM
KU3HU;

- YMETh CBOOOJIHO OTIEPUPOBATH ITOHATUSIMH:
PSIMOYTONIbHASI cucreMa  KOOpJWHAT,
BEKTOP, KOOPJMHATHl TOUYKU, KOOPJMHATEHI
BEKTOPa, CyMMa BEKTOPOB, IIPOM3BEIEHUE
BEKTOPa Ha YUCJIO, PA3JIOKEHUE BEKTOpa IOo

0azucy, CKaJISIpHOE MIpOM3BeEICHHE,
BEKTOPHOE TPOM3BENEHUE, YOl MEXKIY
BEKTOpaMHU; yMeHUne MCIIOJH30BATh

BEKTOPHBIM M KOOpPJWHATHBIA MeETOA s
pelIeHus] TeOMETPHUYECKHX 3aJad | 3aaad
JIPYTUX y4eOHBIX MPEIMETOB; OMEPHPOBATH
MOHATHUAMHU:  MaTpuma 2x2 wu  3x3,
OTIPENENNUTENh MATPHUIBL, TEOMETPHUIECKUN
CMBICH OIPEETUTEIS;

- YMETh MOJETHPOBATh PEANbHBIE CUTyaIlHH
Ha  S3bIKE  MAaTEMAaTHUKH,  COCTaBJIThH
BEIPQXEHUS, ypaBHEHHsI, HEPABEHCTBA M WX
CUCTEMBI TI0 YCIIOBHUIO 3a/Iaud, HCCIIEN0BATh
MMOCTPOEHHBIE MOJENTH C HWCHOIh30BAHHEM
anmapara  anreOpbl, HHTEPIPETUPOBATH
MOy IEHHBII pe3ynbTar; CTPOUTH
MaTEeMaTUYeCKHEe MOJAEIH C  TIOMOIIBIO
TEOMETPUYECKNX TOHATUH ¥  BEIHYHH,
pelaTe CBS3aHHBIE C HUMHU IMPAKTHYECKHE
3a/1auM; COCTABJISITH BEPOSTHOCTHYIO MOJIEITb
u UHTEPIPETUPOBATH MOy YeHHBIT
pe3ynbTaT;, pemaTrh NPUKIAJHbIE 3aaadu
CpPeICTBAaMH MaTeMaTHYeCKOro aHalnu3a, B
TOM YHCIIE COIHAIBEHO-DKOHOMHYECKOTO U
(hu3nUecKoro xapakrepa;

- YMEHHE BBIOMPATh MOAXOAIINN METO IS
pelieHusl 3aay; MOHMMAaHUE 3HaYMMOCTH




MAaTeMAaTUKA B HW3YUCHUU IIPUPOAHBIX U
O6HICCTBCHHLIX opoueccoB  u HBHGHHﬁ;
YMCHUE pacCllO3HABATh IMPOABJIICHUC 3aKOHOB

MaTeMaTHKH B  HCKYCCTBE,  yMEHHE
OPUBOIUTH  NPUMEPBl  MaTeMaTHYeCKHX
OTKPBITUM  POCCHMCKOW ¥ MHPOBOU
MaTEMaTUYECKOW HAYKH
OK 02 UHcnonezoBath|B  obnact  IIGHHOCTH  HAy4yHOro |-  yYMEThb  ONEPUPOBATH  MOHSATHIMHU:
COBpEMEHHBIE CpE/CTBA | IO3HAHUS: pauyoHaibHas (QYHKIUS, IOKa3aTenbHas
MOWCKa, aHamm3a H® |- Cc(HOPMHPOBAHHOCTb MHPOBO33PEHHUS, | PYHKIIHS, CTEIeHHas ¢byHKUMS,
UHTEpIpeTauu COOTBETCTBYIOILIETO COBpPEMEHHOMY | JlorapudMuIecKast ¢byHKLWS,
WHpOPMAIIH, U | ypOBHIO pa3BUTUSA HayKH U | TpUrOHOMeTpUYecKie (QyHKIHMH, OOpaTHbIC
WH(POPMAITMOHHBIE 00IIIECTBEHHO!N MPAaKTHKH, OCHOBAHHOTO | YHKIIMU;  YMEHHUE CTPOHTh  TpaduKH
TEXHOJIOTUN JUTSL | Ha AWANOre KyJIbTYp, CIOCOOCTBYIOIIETO | M3YUEeHHBIX byHKIUH, WCIIOJIb30BATh
BBITTOJTHEHUS 3aJ]1a4 | 0CO3HAHUIO CBOETO MecTa B|TpaQUKu TIpH H3YYEHHH TMPOIECCOB U
npodeccHoHaNTBHON MOJIUKYJIETYPHOM MUDE; 3aBUCHMOCTEH, TpW pelIeHuH 3a1ad H3
JeATeIbHOCTH - COBEpUICHCTBOBaHHME SI3BIKOBOW M |APDYTMX YYEOHBIX MPEAMETOB W 3aJla4 W3

YUTATENbCKOU KYJIBTYPBl KaK CpEICTBa
B3aUMOACHUCTBHSI MEXIy JIOAbMH U
TTO3HAHUS MHPA;

- OCO3HaHUE [ICHHOCTHM  HAay4YHOH
ACATCIbHOCTH, TOTOBHOCTH
OCYIIIECTBIISTH MIPOCKTHYIO u
HCCIIEIOBATENBCKYIO NeSITeTbHOCTh
WHAUWBUIYAJIbHO U B I'PYIIIIC.

OBnanenue YHUBEpCaIbHBIMU
y4eOHBIMU [T03HABATEIHHBIMU
JEUCTBUSMU:

B) pabota ¢ mHpopMaImeii:

- BIAJETb HAaBbIKAMH  IIONyYEHHS

rH(popManuM W3 UCTOYHHKOB pA3HBIX
THTIOB, CaMOCTOSTEIBHO OCYIIECTBISATH

MOUCK, aHalW3, CHCTEMAaTH3alHI0 WU
WHTEPIPETAITHIO nHopManH
Pa3INIHBIX BHJIOB 17§ bopm
MPECTaBICHUS;

- CcO37aBaTh TEKCTHI B  Pa3IMYHBIX
(dopmaTax ¢ ydeToM Ha3HAUYEHUS
nHpOpMALMM W IIENEBOH ayIUTOPHH,
BBIOHpAs OIITUMAITEHYIO bopmy
TIPE/ICTABIICHHS U BU3yaIH3aIiH;

- OLICHUBATH JIOCTOBEPHOCTH,
JETUTUMHOCTD uHpOpMaLUH, ee
COOTBETCTBHE IPAaBOBHIM M MOpPAJIBHO-
STUYECKHM HOpMaM;

- UCIIONB30BaTh cpeacTBa
UH(OPMAIMOHHBIX u
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHHA B
pelIeHUH KOTHUTHBHBIX,
KOMMYHHKATHUBHBIX "
OpraHU3aIl[HOHHbBIX 3ama4y c
coOJI0IeHuEM TpeOOBaHMHA
OPrOHOMHUKH, TEXHUKH 0€30IacHOCTH,
TUTHUEHBL, pecypcocOepexenus,

MIPpaBOBbIX W OSTUYCCKHUX HOPM, HOPM

peaybHOM JKW3HH; BBIPAXaTh (opMylIaMH
3aBUCUMOCTH MEXKOY BEIIMUNHAMMU,

- YMETh OIepupoOBaThH IIOHATUSMMU:
TOXJIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO,
CUCTEMa  ypaBHEHHH U HEPABEHCTB,
PAaBHOCWIBHOCTh YPAaBHEHMI, HEPABEHCTB U
CUCTEM, palMOHAJIBHBIC, UPpalNOHAJIBHBIC,
[IOKa3aTelbHbIE, CTEIICHHBIE,
agorapuMHUYECKHe,  TPUTOHOMETPHUYECKUE
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMETh
pelaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI
C IIOMOIIBIO PA3IMYHBIX IIPUEMOB; pelLIaTh
YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
apaMeTpoM; IIPUMEHSTh  ypaBHEHU,
HEpPaBEHCTBA, WX CHUCTEMBbl AJs PpELICHUs
MaTeMaTUYeCKUX 3a7ad W 3a7ad U3
pasIMYHBIX 00JacTeld HAYKH W PEaTbHOM
JKU3HH;

- YMETh CBOOOJHO OIIEPUPOBATDH ITOHATHIMHU:
JBIDKEHHUE, napasuieNbHbII HEpPeHoc,
CUMMETpUsI  Ha  IUIOCKOCTH U B
IPOCTPAHCTBE, IOBOPOT, MNpeoOpa3oBaHHE
momo0usi, ToAo0HBIe  (UTYPBI;  yMETh
pacrno3HaBaTh paBHBIC U MOAOOHBIE (PUTYPHI,
B TOM UYHCIE B MpPUPOAE, HCKYCCTBE,
ApPXUTEKTYDE; yMETb HCIIO0JIB30BaTh
reOMETPUYECKHE OTHOLICHHS, HAaXOAUTh
reoMeTpuiecKre BeNUYMHBI (JUIMHA, Yrod,
Iomaas, 00beM) HpU pEeLICHWH 3a7ad W3
JIPYruX Y4eOHBIX IPEIMETOB M U3 peajbHOM
KU3HU




MH(OPMALMOHHOH 6€30MaCHOCTH;
- BIIaJICTh HABBIKAMH PACIO3HABAHUSA U

3aIIUTHI nHpopmarmH,
nH(POPMALTMOHHON Oe3zomacHOCTH
JMYHOCTH

OK 03 IImanupoBath u

peaN30BBIBATH
coOcTBEHHOE
npodecCOHaIbHOE |
JIMYHOCTHOC pa3BUTHUC,
MPEANPHHUMATETBCKYIO
eI TeIbHOCTD B
npoheccCroHaIbHON
chepe, WCIIOJIb30BaTh
3HaHUS T0 (UHAHCOBOU
TpaMOTHOCTH B

Pa3IMYHBIX KU3HCHHBIX
CUTyalusax

B ofbmactu JyXOBHO-HPaBCTBEHHOT'O
BOCITUTAHUSI:

- cOPMHUPOBAHHOCTH HPABCTBEHHOI'O
CO3HaHMUS, ITUYECKOT 0 TIOBECHMUS;

- CIOCOOHOCTBH OIICHWBATh CUTYaLUIO U
OpPUHUMATh  OCO3HAaHHBIE  PELICHUS,
OPHEHTHPYSCh Ha MOpaJbHO-
HPaBCTBEHHBIE HOPMBI U [ICHHOCTH;

- OCO3HaHWE JIMYHOIO BKJIaja B
MIOCTPOEHUE YCTOWYHBOTO OYIYyIIEro;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM
pomutensM W (WIKM) JAPYTMM YJIeHaM
CEeMbH, CO3/JaHHI0O CEeMbH Ha OCHOBE
OCO3HAHHOI'O  IPHUHATHUA  LEHHOCTEH
CEMEHHOM MU3HH B COOTBETCTBUHU C
TpaauuusiMu HaposioB Poccuu;
OBnanenue YHUBEpCaIbHBIMU
PETYISTUBHBIMHA JICHCTBUSMHU:

a) caMOOpTraHN3aIIHsI:

- CaMOCTOATCIBbHO OCYIIECTBJIATH
IIO3HABATCIIbHYIO JCATCIbHOCTD,
BBIABJIATDH Hp06JI CMEI, CTaBUTH nu

(dbopMynupoBaTh COOCTBEHHBIE 3aJ]auy B
00pa3oBaTeNbHON  ACATENHHOCTH U
JKU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITETFHO COCTaBISATh IUIAH
pemieHusT  TpoOJIeMBI  C  yYeTOM
MMEIOIINXCSI PECYpPCOB, COOCTBEHHBIX
BO3MOXXHOCTEWN M MPEANOUYTEHU;

- 1aBaTh OIEHKY HOBBIM CHTYAIIHIM;
CIIOCOOCTBOBATh  (DOPMHPOBAHUIO W
MIPOSIBIICHUIO IIHPOKOH DPYIUIIUN B
pasHBIX OONACTSAX 3HAHWH, IMTOCTOSHHO
MOBBIIIIATh CBOW 00pa30oBaTENbHBIA U
KYJIbTYPHBIH YPOBEHB;

0) CaMOKOHTPOITb:

WCIIONB30BaTh TMPUEMBI pediiekcuu ams
OLIEHKA CHUTYaIluh, BHIOOpa BEPHOTO
penIeHus;

- yMeTb  OIEHWBaTh pPUCKH U
CBOEBPEMEHHO NMPUHUMATH PEIISHUs I10
WX CHUKEHUIO;

B) AMOITMOHAITEHBIN WHTEJUICKT,
MIpeIOoNIararoInii COPMHUPOBAHHOCTD:
BHYTPEHHEH MOTHUBAIMH, BKIIOYAIOLICH
CTpEMJICHHE K JOCTIDKEHUIO IeNH |
yCIIeXy, ONTHUMH3M, WHUIIUATHBHOCTD,
YMEHUE JISHCTBOBATh, UCXOMS M3 CBOHUX
BO3MOXKHOCTEH;

- YMETh OIICpUpPOBATH IIOHATUSAMMU
paLMOHANIbHBIE, UppanyoHaIbHBbIC,
MoKa3aTelbHbIe, CTETICHHEIC,
norapuMuyecKue,  TPUTOHOMETPHUCCKUE
YpaBHCHUA 1 HCPABCHCTBA, UX CUCTEMBI;

- YMETh OIICPUpPOBATH IIOHATUSAMMU
MHOI'OTpaHHUK, CCUCHHEC MHOTI'OrpaHHUKA,
KyO, TapajuleNenuiesn, npu3Ma, MUpamMuia,
durypa W TOBEPXHOCTh  BpAIICHHS,
HWIAHIP, KOHyc, Imap, cdepa, CeYeHUS
(burypsl BpalieHusl, INI0CKOCTh, Kacaroasics
chepbl, UWIMHAPA, KOHyca, IUIOUIA]b
IMOBECPXHOCTHU NHUpaMHbl, IIPU3MbI, KOHYCa,
HWIAHApPA, IIomans chepbl, 00beM Kyoda,
PSMOYTOJILHOTO napaJiesenurnena,
NUPaMAABL, TPU3MBI, LUWIMHAPA, KOHYCA,
apa; yMeHue n3o0pakaTb MHOTOTPAHHHUKH
M IIOBEPXHOCTHU BpallCHHA, UX CCUCHHA OT
pyKH, c IIOMOILIBIO YEPTEKHBIX
MHCTPYMEHTOB U DJICKTPOHHBIX CPE/CTB;

yMETh  pacmo3HaBaTb  CHMMETPUIO B
MIPOCTPAHCTBE; yMeTh pacno3HaBaTh
MPaBUIIBHBIE MHOTOI'PAHHUKH;

- yMeTh  OIEpPHpPOBATh  IOHITHAMH:
MPSIMOYTOJIbHAS cucreMa  KOOpPJWHAT,
KOODAWHATHl TOYKH, BEKTOP, KOOPIWHATHI

BEKTOpa, CKaJSIPHOE TPOHM3BEACHHE, YTOI
MEKIy BEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOpa Ha YMCIIO; HAXOAUTH
c TTOMOIIIHIO HA3Y4YEeHHBIX hopmyn
KOOPJAWHATHI CEepEeNHBI OTpe3Ka,
paccTosiHIEe MEXKTy IBYMS TOUKaMH




- OMIIATHUH, BKIIIOYAIOIIEH CIIOCOOHOCTH
MNOHUMAThL 3MOIIMOHAIBEHOE COCTOSIHUE

JPYTUX, YYHUTHIBATh ero npu
OCYIECTBICHUN KOMMYHHKAIIHH,
CIOCOOHOCTE K COYYBCTBHIO U
COMEPEKUBAHHUIO;

- COIMAJBbHBIX HABBIKOB, BK/IIOYAKINUX
CITOCOOHOCTE BBICTpaBaTh OTHOLICHUA

C JIPYTMMH  JIIOJbMH, 3a00THUThCH,
OpOSIBIISITH ~ MHTEPEC W pas3peliarb
KOH(ITMKTHI
OK 04 DddexktuBHO |- TOTOBHOCTH K  CaMOPa3BUTHIO, |-  YMETh  ONEPUPOBATH  MOHSATHIMHU:
B3aMMOJICUCTBOBATh U [ CAMOCTOSITEILHOCTH U | CllydyaliHbId ONBIT W CIIy4aiiHOEe COOBITHE,
paboraTh B KOJUIEKTHBE | CAMOOIPEACICHUIO; BEPOSITHOCTh CITYy4alHOTO COOBITHS; YMETh
Y KOMaHie -OBJIaJICHHE HaBBIKAMHU yueOHO- | BBIYHMCIISITh BEPOSATHOCTDH C MCIOIB30BAaHHEM
UCCTICIOBATENILCKON,  MPOCKTHOW U | TpaduyecKux METOJIOB; MPUMEHSTh
COIMANILHOM JIeITEbHOCTH; bopMynBl  CIOKEHWsT W yYMHOXCHHUS
OBnanenue YHUBEPCAITBHBIMH | BEPOSTHOCTEH, KOMOWHATOpHBIE (aKThl H

KOMMYHUKAaTUBHBIMU )IeﬁCTBHSIMHZ
0) coBMecTHas JIeITENbHOCTE:

- [IOHNMATh u WCIIOJIb30BaTh
MIPENMYIIECTBa KOMaH/THOM u
WHIUBUAYaIbHOU paboThI;

-  [OpUHUMATh LEIW  COBMECTHOMU
NesITeTbHOCTH,  OpPraHW30BBIBATH U
KOOpDIMHHUPOBaTh HEHCTBUA IO €€
JOCTHXKEHUIO: COCTaBJIAITh IUIaH
JISUCTBUH, pacIpeieNiiTh POIU C YUETOM
MHEHUH YYaCTHUKOB o0cyxaThb

pe3yIbTaThl COBMECTHOM paboThI;

- KOOPUHUPOBATH U BHIMOIHATH paboTy
B YCJIOBHSIX PEANBHOTO, BUPTYaIbHOTO U
KOMOWHHPOBaHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBIISTh MO3UTUBHOE
CTpaTernyeckoe MOBEJICHHE B
Pa3IMYHBIX  CHUTYyallUsiX, MPOSIBIATH
TBOPYECTBO W BOoOOpakeHHE, OBITh
WHUIHATHBHBIM.

OgnaneHue YHHBEPCATBHBIMU

PETYISTUBHBIMU ACHCTBUSMHU:

T) IPUHSITHE CE0s U IPYTUX JIFOJIESH:

- IpPUHUMATh MOTHBBI U apryMEHTHI
IpYTrux monen npu aHanuse
PE3yIbTaTOB AESTEIbHOCTH;

- IpU3HaBaThb CBOE IIPaBO M IPaBO
JOPYTHUX JIIOJEeH Ha OmHNOKY;

- pa3BuUBaTh CIIOCOOHOCTH ITIOHUMAaTb
MHUD C MO3ULHHU APYTOro YeIoBeKa

dbopMyJsbl NIPH PEIICHUU 3ajay; OLICHHWBAThH
BEPOSATHOCTH peasbHbIX COOBITHIA;
3HAKOMCTBO CO CJydalHBIMH BEIMYHHAMM,
YMEHHUE NPUBOAMTH IPUMEPHI MPOSBICHUSI
3aKOHA OOJIBIIMX YHUCEI B IPUPOIAHBIX U
OOII[ECTBEHHBIX SIBJICHHSIX;

- YMETh CBOOOJIHO OIEPUPOBATH ITOHITUSIMHU:
CTCMCHb C IICJBIM II0Ka3aTeaeM, KOPEHb
HaTypaJIbHOH CTEIIECHH, CTEneHb C
paloHaIbHBIM II0Ka3aTeIeM, CTCIEHb C
JEACTBUATEIbHBIM (BeIECTBEHHBIM)
rmokasaTejieM, Jiorapum 4YHciaa, CHHYC,
KOCHHYC M TaHT'€HC IIPOM3BOJILHOIO YHCIIA;

- YMETh CBOOOJIHO OTIEPUPOBATH MTOHSATHSIMH:

rpaduk  ¢yHKIMH, oOpaTHas (QYHKIHUA,
KoMro3unus (pyHKIuH, TruHeHHas (yHKIHS,
KBaJ[paTHYHASI GbyHKIUS, CTereHHas
byHKIUS c TEITBIM moKazarelem,
TPUTOHOMETPUYECKHEe (YHKIHH, OOpaTHBIE
TPUTOHOMETPHYECKUE byHKIUY,
noKasarenbHast u norapudmMuydeckas
GbyHKOIMH,  yMeTh  CTPOUTH  TpaduKu
(GyHKOWA,  BBITIONHATH  IPeoOpa3OBaHUS

rpadukoB (HyHKITHI;

- YMETh HCIONB30BaTh Tpaduku (QYHKIAN
JUISL U3y4eHHs TPOIIECCOB M 3aBUCHMOCTEH
OpU PEIICHUH 337a4 W3 JPYrHX y4eOHBIX
NpeIMETOB W W3 pEeajbHOW  IKH3HH;
BBIP2XATh (POPMYITaMHU 3aBUCUMOCTH MEXITY
BEITMYMHAMH;
- cBOOOIHO
YETHOCTh

GbyHKIHH,

OIlEpUPOBAaTh  MOHATUSIMHU:
¢$byHKIMY, NEPUOANIHOCTD
OrPaHMYCHHOCTh  (PYHKIMH,
MOHOTOHHOCTb ¢$byHKUINY, 9KCTPEMYM
¢yHkuuy, HauOosbllee W  HaWMEHbIIEe
3Ha4YeHus] (PyHKIUM HAa TPOMEKYTKE; YMETb
IPOBOAUTH HCCIEeAOBaHNE HYHKIIUMY;




- YMETh HCIIOJIb30BaTh CBOMCTBA W Tpaduku
GyHKUMH A7 peleHusT  ypaBHEHUIA,
HEpaBEHCTB M 3a7ad C IapaMeTpPaMH;
n300paxatb Ha KOOPAWHATHOH IJIOCKOCTH
MHOXECTBa peuieHui YpaBHEHU,
HEPABEHCTB U UX CUCTEM

OK 05 OcymecTBisTh
YCTHYI0O U IIUCBMCHHYIO
KOMMYHHKAIUIO Ha
TOCYAapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu
C y4eroM OCOOCHHOCTEH
COIMAITLHOTO "
KyJBTYPHOTO KOHTEKCTA

B obnacTu scTeTHYecKOro BOCIUTAHUS:
- OICTETHYECKOE OTHOIIEHHE K MHUpY,
BKJIIOYasi 3CTETHKY OBbITa, HAYYHOTO MU
TEXHHYECKOr0  TBOpYECTBA,  CIOPTa,
TpyZa ¥ 0OIIECTBEHHBIX OTHOIICHUH;

- CIOCOOHOCTh BOCIIPHHUMATD
pa3iIHYHbIC BHJIBI UCKYCCTBA, TPAJIUIINN
U TBOPUYECTBO CBOETO W  JPYrHX
HApOJIOB, OUIYIIaTh 3MOIMOHAIBEHOE
BO3/ICIICTBUE UCKYCCTBA;

- yOeXJECHHOCTh B 3HAYUMOCTH JUIA
JUYHOCTH M OOIIECTBA OTEYECTBEHHOTO
U MHUPOBOTO HCKYCCTBA, OSTHHYECKUX
KyJIbTYPHBIX TPaJUIUid W HAPOIHOTO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPAKEHHIO B
pa3HBIX BHJIAX HMCKYCCTBa, CTpEMIICHUE

TIPOSIBIISITH KavecTBa TBOPUYECKOM
JTUIHOCTH;
OBnanenue YHUBEPCAJIbHBIMU

KOMMYHHKATHBHBIMU JICHCTBUSIMH:

a) obmIeHue:

- OCYHIICCTBJIATh KOMMYHHKAIIMd BO
Bcex cdepax KU3HH,

- pacro3HaBaTh HeBepOalbHbIE CPEIICTBA
o0IIeHws, MOHUMATh 3HAYCHHE
COIMANILHBIX ~ 3HAKOB, PAacro3HaBaTh
MPEANOCEUTKA KOH(MDIMKTHBIX CHTYaIUi
U CMSITYaTh KOH(IUKTBL;

- Pa3BEpPHYTO U JIOTUYHO M3JIaraTh CBOIO

- YMEThb OIEPUPOBATH MOHATUAMHU: CPEIHEE
apupMernyeckoe, MenuaHa, HauOoIbIIee U
HavMeHbIIIee 3HAYEHUs, pa3Max, JUCIIEpCus,
CTaHJApTHOE  OTKIOHCHHWE  YHCIOBOTO
Habopa; YMEHHE U3BJICKATH,
HMHTEPIPETUPOBATD UHpOpMAaIHIo,
NpE/ICTaBICHHYI0O B TaONHIax, Ha
quarpammax, —Tpadukax, — OTpaKarolIyro
CBOICTBA PEAIBHBIX IIPOLIECCOB M SBJICHUN;
MPE/ICTABISATh WHPOPMAIMIO C TOMOIIBIO
TaOMUI] ®W  JUarpamm; HCCIIEI0BATh
CTaTUCTUYCCKHUEC OaHHBIC, B TOM 4YHCIIC C
MpUMEHEHHEM TpaduyYecKux METOJI0OB U
AJIEKTPOHHBIX CPEJICTB;

- YMCThb OICpHUPOBATH IOHATHUAMU: TOYKaA,

npsMas, IIJIOCKOCTb, IIPOCTPAHCTBO,
JIBYTPaHHBIM  yrodi, CKpelMBaIomuecs
IpsIMBIE, [apajuIeIbHOCTh "
NEPNECHANUKYIAPHOCTD IPpAMBIX )51

TUTOCKOCTEH, YTOll MEKIY HPSIMBIMHU, YTOI
MEXITY MPSIMOA U TIOCKOCTBIO, YTOI MEXKIY
TUIOCKOCTSIMH, PAacCcTOSHUE OT TOYKH JI0
TUIOCKOCTH, PAaCCTOSHUE MEXKIy TMPSMBIMH,
paccTosHIE MEXIY TLIOCKOCTAMH;

- YMETh HCIOJb30BaTh MPH PEIICHUU 3a]au
W3y4YeHHBIC (bakTh u TEOpEMBI
TUTAHUMETPUU; YMEHHE OIICHUBATh Pa3Mephbl
00BEKTOB OKPYIKAIOIIEro MHUpa

TOYKY 3pEHHMs C  HCIOJIb30BaHUEM
SI3BIKOBBIX CPE/ICTB

OK 06  IIposBuATSh |- OCO3HAHUE O0yJaroIuMuUCs |-  yMETh  ONEPHPOBATh  IOHSITHIMH:
CPaXKIaHCKO- poccuiickoi CPaXKIaHCKOH | IPsIMOYTOJIbHAs cucrema KOOpJIMHAT,
MaTPUOTHYECKYIO HWACHTUYHOCTH; KOOPJAMHATHl TOYKH, BEKTOP, KOOPIHHATHI
MO3ULIUIO, - LieJICHAIIPABIICHHOE pa3BUTHE | BEKTOpa, CKAJISPHOE IPOHU3BENEHHE, Yroi
JeMOHCTPUPOBATh BHYTPEHHEH NO3MLUM JIMYHOCTH Ha|MEKAY BEKTOpaMH, CyMMa BEKTOPOB,
OCO3HAaHHOE IIOBEJICHHE | OCHOBE IYyXOBHO-HPaBCTBEHHBIX | IPOU3BEICHUE BEKTOpA HA YMCIIO; HAXOIUTh
Ha OCHOBE | ICHHOCTEH HapoII0oB Poccuiickoii | ¢ MIOMOUIBIO HU3y4YEHHBIX hopmyn
TPaJULUOHHBIX Denepanmy, HCTOPHUYECKHX Y | KOOPAWHATHI CepeHbI OTpe3Ka,
00111eUeIT0BEYECKIX HAIMOHAJIBHO-KYJIBTYPHBIX — TPaJULMH, | pACCTOSHHE MEXAY IBYMS TOUKAMU;

LEHHOCTEH, B TOM 4ucie | OPMUPOBAHME CUCTEMBl 3HAYUMBIX | -yMETh BBIOMPATH MOAXOMALIMK H3ydEHHBIN
C Y4eTOM rapMOHHU3AIMH | HEHHOCTHO-CMBICIIOBBIX YCTaHOBOK, | METO/ /ISl PEIICHUs 3aJadd, Paclio3HaBaTh

MEKHALMOHAIBHBIX |
MEKPEITUTHO3HBIX
OTHOIICHUH, MPUMEHATH
CTaHJapTHI
AHTUKOPPYNIIHOHHOTO
MTOBEJICHUS

AHTUKOPPYNLHUOHHOIO MHPOBO33pPEHMUS,
[IPaBOCO3HAHM, 9KOJIOTUIECKOH
KYJIBTYpPBI, CIIOCOOHOCTH CTaBUTh LEJH
U CTPOUTD KU3HEHHBIC [JIaHBI;

B yacTu rpaxaHCKOro BOCIIUTAHHUSA:

- OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX

MaTemMaTnyeckrue (PakThl U MaTeMaTHYECKHE
MOZIETM B TNPHUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE; YMEHHE MPHUBOJIUTH
MpUMEpPHl  MaTeMaTHYeCKHMX  OTKPBITHH
POCCHUICKOH M MHMpOBOM MaTeMaTHYeCKOH
HayKH.




MpaB U 00SI3aHHOCTEH, YBaXKCHUE 3aKOHA
U TIPaBOTIOPSI/IKA;

- MPUHSTHE TPaJUIIHOHHBIX
HallMOHAJIHBIX, 001U eIIOBEY ECKIX
TYMaHUCTUUECKUX M JEMOKPATHYECKUX
LICHHOCTEM;

- TOTOBHOCTD MPOTUBOCTOSTH
U/ICOJIOTHH 9KCTPEMHU3MA,
HaIMOHAJIM3Ma, KkceHodobuw,
JMCKPUMHHAIIMKM  TI0  COIMAJIBHBIM,
PETUTHO3HBIM, pacoBbIM,
HallMOHAJIBHBIM TIPU3HAKAM;

- TOTOBHOCTH BECTH COBMECTHYIO
JeATEIbHOCTh B UHTEpecax
IpaXXIaHCKOTO OOIIecTBa, Y4acTBOBATh
B CaMoyIpaBJICHUH B

001eo0pazoBaTebHOH OpraHU3aluu U
JICTCKO-FOHOIIECKHX OpraHU3aIusX;

- YMEHME  B3aUMOJECICTBOBAaTH C
COLIMAJIBHBIMU MHCTUTYTaMH B
COOTBETCTBMM C WX (QYHKIUIMH U

Ha3HAaYCHHUEM;
- TOTOBHOCTh K TYMaHHTApHOH H
BOJIOHTEPCKOMN JIEATEbHOCTH;
MaTPUOTUYCCKOI'0 BOCIIMTAHUA:

- c¢hopMHUPOBAHHOCTh  POCCHHMCKOM
rpaXKIaHCKOM WICHTUYHOCTH,
[aTpUOTH3Ma, YBWKEHUS K CBOEMY
Hapody, YyBCTBA  OTBETCTBEHHOCTH
nepen PoauHoil, roprocth 3a cBOW
Kpa#, cBoro PoauHy, CBOWM S3BIK U
KyJnbTypy, TpOIUIOE W HACTosIIee
MHOTOHAIIMOHAIFHOTO Hapona Poccuu;

- LIEHHOCTHO® OTHOIIIEHUE K
roCyIapCTBEHHBIM CHMBOJIaM,
HACTOPHYECKOMY " MIPUPOTHOMY
HAcJequio, TaMSITHHKaM, TPaJAULIUAM
HapojoB Poccum, noctmxenusm Poccuu
B HayKe, HCKYCCTBE, cropTe,
TEXHOIIOTHUSX U TPYAE;

- ujeitHas yOeKIeHHOCTh, TOTOBHOCTH K
ciyxeHuro u  3ammure Oteuectsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0y;

OCBOCHHBIE 00yJarommUMucs
MEXKIIPEIMETHBIC MTOHATHUS Hu
VHHUBEpCAJIbHbIE  y4eOHble JIEHCTBUS
(perynatuBHEIE, [103HAaBaTEIbHBIE,
KOMMYHUKATHBHEBIE);

- CHOCOOHOCTH HX HCIIOJIb30BaHUS B
MO3HaBaTeIHLHON " COITMATEHON
MIPaKTHUKE, TOTOBHOCTbH K
CaMOCTOATEIBHOMY IUIAHUPOBAHUIO U
OCYIIECTBICHUIO yaeOHOMH

ACATCIIBHOCTHU, OpraHu3alluu yqe6H0r (8}
COTpyAHNYCCTBA C HNCAArOrm4CCKUMHU

- yMeTb  ONEpPUpPOBATH  IOHATHUSIMH:
CIlyJaiHBI OMNBIT M CiIydailHOe cOOBITHE,
BEPOSITHOCTh CITy4alHOTO COOBITHS; YMETh
BBIYUCIISITH BEPOSITHOCTH C MCIOJIB30BAHUEM
rpadu4ecKux METO/I0B; MPUMEHSThH
dbopMysIBl  CIOXKEHHS M YMHOXCHUS
BEPOSITHOCTEH, KOMOMHATOpHBIE (DaKThl U
(dopMynBl IIpH pEIICHWH 3ajad; OLCHUBATH
BEPOSITHOCTH peanbHBIX COOBITHH;
3HAKOMCTBO CO CIyYalHBIMH BEUYMHAMH;
yYMEHUE TPUBOIUTH TPUMEPHI TMPOSBICHUS
3aKOHAa OOJBIIMX 4YHCENT B MNPUPOTHBIX U
OOIIECTBEHHBIX SBJICHUSIX




pa60THI/IKaMI/I n CBCpCTHUKAMH, K

Y4aCTHIO B IIOCTPOEHUU
HHJIUBUTyaJIbHON 00pa30BaTeNbHOM
TPaeKTOpUH;

- OBIAJEHHE HABBIKAMU  Y4eOHO-
UCCIIEIOBATENbCKOM,  NPOEKTHOM WU

COLIMaJIbHON NeITEIbHOCTH

OK 07 CopeiicTBOBaThH

COXpaHCHUIO
OKpYy’Karolen cpenpl,
pecypcocoepexeHuto,

MPUMEHSTh 3HAaHUSA 00
W3MEHECHUH KIIMMaTa,
MPHHIUITEI OEPeXKITUBOTO
MIPOU3BOJICTBA,

3¢ PEeKTUBHO
JIEUCTBOBATh B
Ype3BbIYANHBIX
CUTYaIIUAX

- HC IPUHUMATb )Z[GIZCTBI/ISI, IIPUHOCAIIINE
BpeJl OKpYy’Karolei cpene;

- YMETh IIPOrHO3UPOBATH
H€6JIaFOHpI/I$ITHLIe 3KOJIOTUYECKUEC
IIOCIACACTBUA npeaAnIpruHUMACMbIX
JIECTBUM, IPEOTBPAILATh UX;

= paciiipuThb OIIBIT JACATCIIbHOCTHU
3KOJIOrMYECKON HANPABIEHHOCTH;

- paspabaTbiBaTh IUTAH  PEIICHUS
npoOieMbl ¢ y4eToM  aHaju3a
UMCIOIIUXCA MaTepHraJIbHBIX u
HeMaTepHUaIbHBIX PECYPCOB;

- OCYHIECTBJIATH IlefIeHANPaBIICHHBIN
MOMCK TIEepeHOca CPEACTB M CIoco0oB
JeCTBUS B TPO(ECCHOHANBHYIO CPENY;
- yMeTb T[IEPEHOCHTh 3HAaHHA B
IIO3HABATEIIEHYID U IPAKTHYECKYIO
00J1aCTH KU3HEIEATSIIbHOCTH;

- mpenjaraTb  HOBBIE  IPOEKTHI,
OLIEHWBATh WJIEH C TO3WIIMHA HOBH3HBI,
OpPUTHHAIHHOCTH, MPaKTHYECKON
3HAYNMOCTH;

- JlaBaTh OIIEHKY HOBBIM CHTYaIlHsIM,
BHOCHTH KOPPEKTHBBHI B ACATECIHLHOCTD,
OLIEHWBAaTh COOTBETCTBHE PE3YJIHTATOB
LM

- YMETh ONEpUPOBATH MOHATUAMU: PYHKIHS,
HerpepbiBHAST ~ QYHKIUS,  MPOU3BOIHAS,
nepBooOpas3Hasi, ONpEACNEeHHBIA HHTETPal;
YMETh HaXoJUThb IMPOU3BOAHEBIC
JIIEMEHTAPHBIX ¢byHKUMH, HCIIONB3Ys
CIIpaBOYHBIC MaTCpualibl, HCCICOOBATL B
OpocTeHImMX  ciaydasx  (QYHKIUM  Ha
MOHOTOHHOCTb, HAaXOIHUTHb HaI/I60.HBH_[I/Ie u
HavMEHbIIINEe 3HA4YeHUs (PYHKIMH; CTPOUTH
rpaguKd MHOTOWICHOB C HCIIOJIb30BAHUEM
ammapata  MaTeMaTH4ecKoro  aHaJu3a;
IIPUMEHATh IIPOU3BOAHYI0 IIPU PELICHUH
3aJlady Ha [JABWXCHHUE, pCllaTb IIPAaKTHUKO-
OpPHUEHTHUPOBaHHbBIC 3a/aull Ha HAUOOJbIINE
N HAaMMCHBIIMEC 3HAYCHHS, Ha HAXO0XJICHUC
IIyTH, CKOPOCTU U YCKOPEHUSI;

- YMETh  ONEPHPOBATH  IOHSITHUSIMU:
JIBIDKEHHE B TPOCTPAHCTBE, TOJOOHBIE
Gurypsl B TIPOCTPAHCTBE; WCIOIL30BATh

OTHOIIIEHWE TIUIOMAJe TOBEPXHOCTEH U
00BeMOB TIOMOOHBIX (PHUTYp TIpH pelIeHUuN
3a/1ay;

- yMeThb  BBIYMCIATH T'€OMETPHUYCCKHE
BEIMYWHBI (JUTMHA, YTOJ, IUIOMAaab, 00BEM,
IIJIOIA b IIOBEPXHOCTH), UCTIONB3YS

U3y4eHHbIE ()OPMYJIBI U METOIbI




2. CTPYKTYPA U COJEPXKAHUE YUYEBHOM JUCIUILINHBI
2.1. O0beM JMCHUILIMHBI M BBl y4eOHOH padoThl

Bua yueOHo# paGoThl Oo0bem yacoB

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIIIHHbI 252

B T.4. B GopMe NPaKTHYeCKOH MOAT0TOBKH

OcHOBHOE coiep:KaHue 289

B TOM YHCIJIC:

nexuuu (Ypoku) 94
MIPAKTHUYECKHUE 3aHATHS 115
CamocrosiTesibHasi pa6oTa 35
NuauBuayaabHbIil NPOEKT (Ja/HeT) HET
IMpomexyrounas arrecranus (mudpdepeHMpPoOBaHHDbII 3a4eT) — 2
1 cemecTp

ITpomeskyTouHas arrectaums (IK3aMeH) — 2 ceMecTp 6




2.2. TemaTnuyeckuii IVIaH M CO/iep:KaHMe TUCHUILIUHBI «MaTeMaTHKa»

Conep:xkanue yueOHOro Mmarepuajia (0OCHOBHOE M NPO(heCcCHOHATBHO-OPUEHTHPOBAHHOE), Oo0bem dopmupyeMble
HaumeHnoBaHue pa3aesioB U TeM
JabopaTopHble M MPAKTHYECKHE 3aHITHSA 4acoB KOMIIeTeH I
1 2 3 4
OcHoBHOe cofiep:kaHHne
Pa3pen 1. [loBTOpeHne Kypca MAaTeMaTHKU OCHOBHOM HIKOJIbI 10
Tema 1.1 Conep:xkanue yueOHOro MaTepuasia 2
Iesan u 3a0a4un MaTeMATHKH NpH | ba3oBbie 3HaHHUS U YMEHUS 110 MaTEMaTHKE B IPO(EeCCHOHATLHOM 1 B TIOBCEIHEBHON AEATENBHOCTH. 2
OCBOEHHH CHIENNAILHOCTH
Tema 1.2 Conep:xkanue yueOHOro MaTepuaia 2
IIpoueHTHBIE BHIYH CIEHHS IIpakTHYeckoe 3aHATHE 2 OK-01, OK-02,
[IpocTeie mpoteHTsI, pa3Hble CIIOCO0B! MX BhIYMCIEHUs. CII0KHBIE TPOIIEHTH OK-03, OK-04,
Tema 1.3 Conep:xanmne y4ed0HOT0 MaTepuaia 2 OK-05, OK-06,
YpaBHeHMS U HEPaBEHCTBA IIpakTHyeckoe 3aHATHE 2 OK-07
Jluneitasie, KBagpaTHBIC, IPOOHO-THHEHHBIC YPABHCHUS 1 HEPABEHCTBA
Tema 1.4 Conep:xkanue y4ueOHOro MaTepuaia 2
BxoaHoii KOHTPOJIB IIpakTH4Yeckoe 3aHATHE 2
Brraucnenus u mpeoOpa3oBaHus. Y paBHEHHS U HEpaBeHCTBA. | eoMeTpHsl Ha TIOCKOCTH
KonTtponsHas pabota
CamocTosTeabHas padoTa Perenre ypaBHeHHI 1 HEPABEHCTB 2
Pa3zgen 2 IIpsiMble ¥ TJIOCKOCTH B POCTPAHCTBE 13
Tema 2.1. Coaep:xanune yueOHOTo MaTepuaia 2
OcHoBHBIE nousatus | llpeamer crepeomerpun. OCHOBHBIE TMOHATHS (TOYKAa, NpsAMas, TUIOCKOCTh, MPOCTPAHCTBO). 2
crepeomerpun.  Pacmosioxkenne | OcHOBHBIE aKCHOMBI cTepeoMeTpuu. llepecekaromuecs, mapajuleNbHBIE W CKPEIIMBAIOIINECS OK-01. OK-03
NPSIMBIX U TJIOCKOCTEH npsimbie. [Ipu3HaK U CBOWCTBO CKPEIIUBAIONIUXCS TIPSIMBIX. OCHOBHBIE ITPOCTPAHCTBEHHEIE (DUTYPBHI. OK-0 4’ OK- 07'
Tema 2.2. Conep:xxanne yuedOHOT0 MaTepuaia 6 ’
I[apannaeabHOCTH NpsAMBIX, | [lapamtensapie mpsimast U iockocts. Ompenenenue. [Ipu3nak. CBoiicTBa (C A0Ka3aTEIbCTBOM). 2
NPAMOi U mwiockoctH, | [lapamnensusie miockoctu. Onpenenenue. [Ipusnak. CBoiicTBa (¢ noKazaTenbcTBOM). Terpasap u
TI0CKOCTeH ero sneMeHTsl. llapamnenenumen u ero snemMeHThl. CBOHCTBA IMPOTHBOIIONOXKHBIX TpaHEd u

nuaroHaneil napamenenuneaa. Iloctpoenue ceuenuid. Pemenue 3agay.




IIpakTH4Yeckoe 3aHATHE

Tema 2.3. Ilepnenaukyasipaocts | ConepskaHue y4eOHOT0 MaTepuaia 2
NpPAMBIX, NPAMOH M ILUIOCKOCTH, | [lepnenaukynsipHbie npsmbie. [lapannensHeie TpsaMble, MEPHEHAUKYISPHBIE K IocKocTH. [Tpru3Hak 2
mwiockocreil. TeopemMa 0 Tpex | MepHeHIUKYIIPHOCTH TNpsAMOW U IockocTH. JlokaszarenbcTBo. [lepmeHauKkynsp M HaKIOHHas.
NepreHInKyIspax [lepnienaukynspHble miaockocTy. [Ipu3Hak neprneH uKyIspHOCTH IIIOCKOCTel. Jloka3aTenseTBo.
Paccrosnusa B mpoctpanctBe. Teopema o Tpex HepreHauKyspax. Jloka3zaTenbCTBO. YTod MEXIy
IIPSIMOU M IIJIOCKOCTBIO. YTOJI MEX]y INIOCKOCTSIMU
Tema 2.4. Conep:xkanue yueOHOro MaTepuaia 2
Pemienne 3apay. IIpamble u | [IpakTHyeckoe 3aHsiTHE 2
TJIOCKOCTH B IPOCTPAHCTBE Pacrionokenre npsAMBIX M IIOCKOCTEH B MpocTpaHcTBe. [lepneHauKyIsipHOCTh U MapayijieaTbHOCTh
MPSIMBIX U TUIOCKOCTEH. CKpEImUBaIONTUECs MPSIMbIe
Kontponbhas pabora
CamocTosiTeqibHAs padoTa Permenne 3a1aq 1
Pa3znen 3. KoopanHaThbl 4 BEKTOPHI 13
Tema 3.1 Conep:xkanue y4ueOHOro MaTepuaia 4
JexapToBpl  KoOpaMHAaTBl B | JlekapTOBBI KOOpAWHATHI B IpocTpaHcTBe. [Ipocreiimue 3amaun B KoopanHaTaX. PaccTosame Mex Ty 2
NMPOCTPAHCTBE. Paccrosinue | nByms TOUKamMH, KOOPAWHATHI CEPEIIHBI OTPE3Ka
Meay ABYME TOURAMU. | TThakTHaecKoe 3aHATHE 2
Koopaunarsl cepequHbl 0Tpe3Ka
Tema 3.2 Copaep:xanune yueOHOro MaTepuaia 4
BexTopbl B npocTpaHcTBe. Bekropsr B mpoctpanctBe. Cro)KeHHE W BBIYUTaHHWE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha HHCIIO. 2 OK-02. OK-03
Yroa MeEKIY BeKkTOopaMu. | Kommmanapabsie Bektopel. CKansipHOE MpOW3BeleHHEe BEKTOpPOB. Pa3nokeHue BEKTOpa IO TpeM OK-0 4’ OK—O7,
CkaasipHoe NpOU3BeJeHNe | HEKOMIUTAaHApHBIM BeKkTopaM. KoopauHaThl BEKTOpa, CKalsipHOE MPOM3BEICHHE BEKTOPOB B ’
BEKTOPOB KOOpAWHATAX, yroid MEXAYy BEKTOPAMH, Yrojd MEXKAy MPSMOH M IUIOCKOCTBIO, YTONl MEXIY
IUTOCKOCTSAMHU. Y paBHEHUE IIOCKOCTH. I’ €OMETpUUECKU CMBICI ONPEACTUTENS 2X2
IIpakTH4yeckoe 3aHATHE 2
Tema 3.3 Conep:xxanne yueOHOT0 MaTepuaia 2
I[IpakTHKO-OpPHEHTHPOBAHHBIE IIpakTH4yeckoe 3aHATHE 2
3a/a4yu Ha KoopauHaTHOM | KoopauHaTHas MIIOCKOCTh. BhIUMCIIeHHE paccTOSHUM | TUIOMaiei Ha TiockocTd. KoinuecTBeHHbIE
IIOCKOCTH pac4deTsl
Tema 3.4 Copaep:xanne y4eOHOro MaTepuana 2




Pemienne 3anay. Koopamuarsl m
BEKTOPBI

IIpakTH4Yeckoe 3aHATHE

JlexapToBBl KOOpIMHATBI B MpocTpaHCcTBE. BekTopsl B mpocTpaHcTBe. ClOXKEHHWE M BBHIYMTAHUE
BEKTOpOB. YMHOXEHHE BekTopa Ha yucio. Komruianapasie BekTopbl. CKalsipHOE MpOU3BEIECHUE
BEKTOPOB. Pa3znojkeHue BeEKTOpa IO TpeM HEKOMILIAHApHBIM BekTopaM. lIpocreiimme 3amauu B
KoopauHaTax. KOOp)Z[I/IHaTLI BCKTOpa, pPacCCTOAHHUC MCKAY TOYKaMH, KOOPAWHATBI CCPCIAUHBI
OTpPE3Ka, CKAIIPHOE ITPOU3BEACHUE BEKTOPOB B KOOPAUHATAX, YTOJI MEXKIY BEKTOPAMH, YOIl MEXKIY
IIPSIMOU U IIJIOCKOCTBIO, YTOJI MEXKY INIOCKOCTSIMU

Kontponbhas pabora

CamocTosiTenbHas padoTa Pemenne 3a1aq 1
Paznen 4. OcHoBbl TpUroHoMeTpuu. Tpuronomerpuueckue GpyHKIHI 33
Tema 4.1 Conep:xkanue yueOHOro MaTepuaia 4
Tpuronomerpudeckne ¢ynkuuu | Panquannas mepa yria. [ToBopoT Toukn BOKpyr Hayanma koopnuHat. OrmpesiesieHWe cuHyca, 2
NMPOM3BOJILHOIO YIJa, YucJia. KOCHHYyCa, TaHTCHCAa W KOTaHTeHCca. 3HAKW CHHYyCa, KOCHHYCa, TaHIeHCa M KOTAaHI'eHCa II0
YCTBCPTAM. 3aBUCUMOCTH MCXAY CMHYCOM, KOCMHYCOM, TAHI'CHCOM W KOTaHI'€HCOM OJHOT'O U TOT'O
Ke yria
IIpakTH4Yeckoe 3aHATHE 2
Tema 4.2 Conep:xkanue y4ueOHOro MaTepuaia 4
OcHoBHBIe TpUTOHOMeTpUUYecKue | TpuroHomerpuyeckue Toxecta. CHHYC, KOCHHYC, TAHTEHC ¥ KOTAHT'€HC YTJIOB O U - 0. 2
TOXKIECTBA. IpakTHYecKoe 3aHsTHE 2 OK-01, OK-02,
OK-03, OK-04,
Tema 4.3 Conep:xanue y4eGHOro MaTepuaaa 2 OK-05, OK-08,
Tpuronomerpnueckne pyHkuum, | O0macte omnpemerneHHs W MHOXXECTBO 3HAYEHHWH TpPUTOHOMETpudecknx (QyHKiuiA. YETHOCTD, 2 OK-07
UX cBoiicTBa U rpadguku HEYETHOCTH, IEPHOJUIHOCTD TPUTOHOMETpHIecKkuX QpyHKinii. CBoiicTBa U rpaduku QyHKINN y =
COS X, y=sIinX,y=tgXx,y=ctgX.
Tema 4.4 Conep:xxanmne yueOHOT0 MaTepuaia 2
O0patHble TpuroHomMerpuuyeckue | OOpaTHbIe TpUTOHOMETpUUeckue GyHKmU. VX cBoiicTBa U rpaduku 2
GyHxuun
Tema 4.5 Tpuronomerpuuyeckue | Cogep:kaHue yueGHOro MaTepuaia 4
YPaBHEHUS U HEPABEHCTBA VYpaBHeHHE cos X = a. YpaBHeHHE sin X = a. YpaBHeHHWe tg X = a, ctg x = a. Pemenue 2

TPUTOHOMCTPUICCKUX ypaBHeHI/Iﬁ OCHOBHBIX THIIOB: HpOCTefIHIPIe TPUTOHOMETPUICCKUC
YpaBHCHUA, CBOAAIIHNCCA K KBAJIPATHBIM, PCIIACMbIC PA3JIOKCHUEM Ha MHOKHUTECIIN, OAHOPOAHBIC.




HpOCTeﬁmHe TPUTOHOMETPHUYCCKNEC HCPABCHCTBA

IpakTHYecKoe 3aHsITHE 4
Tema 4.6 Coaep:xanne yueOHOro MaTepuaia 6
Pemenne 3aaau, ocHOBBI | ITpakTHYecKoe 3aHATHE 8
TPUTOHOMETPHH. [Ipeobpa3zoBaHre TPUTOHOMETPHUECKUX BhIPAKEHHH. PellieHrne TpUroHoMeTpuyecKux ypaBHEHUH
Tpuronomerpuyeckne yHKIMH | HEPABEHCTB B TOM YHCJIEC C HCIIOIB30BAaHHEM CBOMCTB (DYHKITHI.
Kontponbhas pabora
IIpakTHyeckoe 3aHsiTHEe BEIMONHEHWE PacyeTOB C MOMOIIBI0 KOMIUIEKCHBIX uucel. [Ipumepsl 3
HCITIOJIB30BaHUA KOMIIJICKCHBIX UM CEII
CamocrosTeabHasi padoTa PeiieHne TPUTOHOMETPUYECKUX YpPaBHEHUH M HEPABEHCTB B TOM YHCIE C HCIOIB30BAHUEM CBOMWCTB 4
byHKIMH.
Pa3naen 5. [IpousBoanasi pyHKIUM, ee MPUMEHEHHE 28
Tema 5.1 Conep:xkanue y4ueOHOro MaTepuaia 2
ITonsTHE MPOU3BOTHOM. = v
Onpenenenrie YHUCIOBOH MMOCIEAOBATENFHOCTH M CHOCOOBI ee 3amaHusl. CBOICTBa YHCIOBBIX 2
DopMybl U npaBuJjia .
nocnenoBaTenbHocTeil. Ompenenenne mpenena IOCIeOBaTEIbHOCTA. BBIUUCIEHHE MpenenoB
auddepeHumpoBaHua .
nocienoBatenpHocTel. Ilpemen ¢yakumm Ha OeckoHedHocTH. Ilpemen GyHKIIMM B TOYKE.
[pupamenne aprymenra. [pupanienre GyHKnmuu. 3agauu, MPUBOASAIINE K TIOHIATHIO TPOU3BOIHOM.
OmpeneneHue MPON3BOAHONW. AJITOPUTM OTBICKAHUS TTPOM3BOTHOM
T 57 C 5 > OK-01, OK-02,
ema 5. oJep:KaHue y4eOHOro Marepuasa
I P y P OK-03, OK-04,
OHATHE O HeNpepbLIBHOCTH — ~ ~
[onstie HempepbiBHOM — QyHKimu. CBolicTBa HempepblBHOH — QyHKIMH. CBS3b  MEXIY 2 OK-05, OK-06,
(pynkuun. Meroa nHTEpBAIOB
HENPEpBIBHOCTBIO M AP PEPEeHIHPYEMOCThI0 (PYHKIIMHA B TOYKE. AJNTOPUTM pEIIeHUS HEPaBEHCTB OK-07
METOJIOM WHTEPBAJIOB
Tema 5.3 Conep:xxanmne yuedOHOT0 MaTepuaia 4
I'eomerpuyeckunii u ¢usuyeckuii - - - -
N I'eomerpudeckuii CMBICI TPOU3BOAHON (PYHKIIMU — YTIIOBON KOA(HUIMEHT KacaTelbHOU K TpaduKy 2
CMBICJ IPOU3BOIHOM .
P (yHKIIMM B TOYKEe. YpaBHEHHE KacaTelbHOW K Tpaduky (QyHKIUH. ANTOPUTM COCTaBJICHUS
ypaBHEHUS KacaTenbHOH K rpaduky QpyHKImN y=f(x)
IIpakTH4yeckoe 3aHATHE 2
Tema 5.4 Copaep:xanne y4eOHOro MaTepuana 2




dusnuecknii CMBICJI
NPOU3BOAHOI B

NpoecCHOHANBHBIX 3a1a4ax

IIpakTH4Yeckoe 3aHATHE
Ousnuecknii (MexaHMUECKU) CMBICI POM3BOTHON — MTHOBEHHAs CKOPOCTh B MOMEHT BPEMEHH t:
v==S'(t)

Tema 5.5 Conep:xkanue yueOHOro Marepuaia 4
MonoToHHOCTE pyHknuH. Touxn
Bospacranne u yObiBaHWe (YHKIWH, COOTBETCTBHE BO3pacTaHUS W YObIBaHHMA (YHKUIUH 3HAKY 2
IKCTpEMyMa . . .
peMy npou3BogHOW. [loHsATHE TNPOW3BOJHOM BBICHIErO MOPSJIKA, COOTBETCTBUE 3HaKa BTOPOH
MIPOM3BOHON BBIMYKIIOCTH (BOTHYTOCTH) QYHKIIMH Ha OTpe3Ke. 3aJauil Ha MAKCUMYM U MUHHMYM.
[NoHsTHE ACUMIITOTHI, CITOCOOBI UX OIPEEIeHUs. AJITOPUTM HCCIeOBaHUS (PYHKIIMU 1 TOCTPOCHHUSI
ee rpaduka ¢ MOMOILBIO MPOU3BOAHON. J[poOHO-TuHelHasS QyHKIUsA
I[IpakTH4eckoe 3aHsITHE 2
Tema 5.6 Conep:xkanue yueOHOro MaTepuaia 4
Hccaenosanne bynxumii H 7 5
CCIieIoOBaHne KIIMW Ha MOHOTOHHOCTb U TIOCTPOEHHE TPAPHUKOB.
NOCTPOCHUE IPaPUKOB a (byHKu p pacp
IIpakTHYeckoe 3aHITHE 2
Tema 5.7 Hautoabluee u Conep:xkanue y4ueOHOr0 MaTepuaia 2
HauMeHbIIee 3HaYeHUs! (PYHKIMH = =
Haxoxnenne HauOONbIIET0 ¥ HAWMEHBINEro 3HAYCHUH (QYHKIMH, IOCTpOEHHE TpadUKOB 2
MHOT'OYJIEHOB C HUCIIOJIb30BAHUEM allllapaTa MaTeMaTUIeCKOro aHaIu3a
Tema 5.8 Conep:xanue y4eGHOro MaTepuaaa 2
Haxo:xnenue ONTHMAJILHOI'0
IIpakTH4yeckoe 3aHATHE 2
pe3yJbTara c NOMOLIbIO
. Hawnmensiee n HanOonpiiee 3HaueHe (PyHKITUN
NPOM3BOAHOI B INPAKTHYECKHX
3ajayax
Tema 5.9 Conep:xxanmne yueOHOT0 MaTepuaia 2
Pemenue 3agau. IlpousBoanas
IIpakTH4yeckoe 3aHATHE 2
(pyHkuun, ee npumMeHeHue . .
®opmynsl u npasuia nguddepenuuposanus. VccnenoBanue QyHKIMA ¢ TOMOIIBIO TPOU3BOAHOM.
Haubonbiee n HanMenblee 3Ha9eHU QyHKINN
Kontponbhas pabora
CamocrosiTesqbHas padota Penenne 3anau 4




Pazaen 6. MHOrOrpaHHUKH M TeJIa BpallleHusI 39
Tema 6.1 Coaep:xanne yueOHOTo MaTepuaia 2
BepumiuHnbl edpa TpPaHu
P ’ peopa, P [ousitne mHororpanumka. Ero sneMeHTHI: BepimuHBI, pebpa, rpaHu. [Juaronams. CeueHue. 2

MHOTOTPaHHUKA

Belnykible 1 HEBBITYKIIBIE MHOIOTPAHHUKH
Tema 6.2 Conep:xxanmne yuedOHOT0 MaTepuaia 2
IIpuzma, ee cocraBJsIIONINE,

[lonstue mpusmel. Ee ocHoBaHua u OokoBble TpaHH. Bricota mpusmbl. Ilpsimas u HakjoHHas 2
ceuenue. [Ipsimass 1 mpaBuJIbLHAs

npusMma. [TpaBunsHas npusma. Ee ceuenue
NPU3MBbI
Tema 6.3 Conep:xkanue yueOHOro MaTepuaia 2
Mapannenenunen, kyd. Ceuenue =

[Mapannenenumnen, CcBOHCTBa MNPsAMOYToJlbHOrO napamienenumnena, Kyo. CeueHune KkyoOa, 2
Ky0a, napajiejienuiena

napasuieNenumneia
Tema 6.4 Conep:xkanue y4eOHOro MaTepuaia 2
Iupamuga, ee cocTaBJsIIONINE,

[Mupamuna u ee anementol. Ceuenne nupamusl. [lpaBunbpHas nupaMuaa. Y ceueHHas MUpamMuia 2
ceyeHme. IIpaBunbHas
nMpamMuja. Yceyennas
nupamuaa
Tema 6.5 Conep:xkanue ydueOHOro MaTepuaia 2
BokoBasi M noJiHAsA NOBEPXHOCTH = =

[Tnomane 60KOBOM 1 MONHOW HOBEPXHOCTH IPU3MBI, TUPAMHUIBI 2
NPU3MBbI, THPAMHU/IbI
Tema 6.6 Conep:xanue y4eGHOro MaTepuaia 2
Cummerpus B KyoOe, =

CuMmmerpuss OTHOCHUTENBHO TOYKH, HPSAMOH, IutockocTH. CuMMmerpus B KyOe, mapajulelenuIiese, 2
napajiiesenurnese, npusme,

Ipu3Me, MUPaMUIe
nupamuzje
Tema 6.7 Conep:xxanne yueOHOT0 MaTepuaia 4
IIpumepsl CHUMMeTpHi B

IIpakTH4yeckoe 3aHATHE 2
npodeccun

Cummerpus B IpUPOJE, APXUTEKTYPE, TEXHUKE, B OBITY
Tema 6.8 Copaep:xanne y4e0HOro MaTepuana 2
IIpaBubHbIE MHOTOIPAHHUKH,

IIpakTH4yeckoe 3aHATHE 2

HX CBOHCTBa

Ilonstne MMpaBUJIBHOTO MHOI'OI'paHHHKA. CBolicTBa MPaBUJIBHBIX MHOI'OI'PaHHUKOB

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07




Tema 6.9 Copep:xanne y4eGHOro MaTepuaia 2
Iunueap, ero cocraBJsAIOLIUE.

Hunmunap u ero snementsl. CedeHue HUIMHApa (MapajiiebHOE OCHOBAaHWIO M ocH). PaszBepTka 2
Cevenue nuJauHApa

LWIMHIpA
Tema 6.10 Conep:xxanune yuedHOr0 MaTepuaia 4
Konye, ero cocraBasiiomue.
C Konyc m ero smementsl. CedeHue KoHyca (mapajuieibHOE OCHOBAaHUIO U MPOXOJSIIEe Uepes 2

eyeHue KoHyca

BEpIINHY), KOHUYECKHe ceueHus. Pa3BepTka KoHyca

I[IpakTH4eckoe 3aHsITHE 2
Tema 6.11 Conep:xkanue yueOHOro MaTepuaia 2
Yceuennblii konyc. Ceuenue =

Yceuennsiii konyc. Ero oOpasyromiast u Beicota. CedeHne yceueHHOro KOHyca 2
yCeUYeHHOTr0 KOHYca
Tema 6.12 Conep:xanune y4edOHOT0 MaTepuaia 2
IIap u cdepa, ux ceyenusn

’ [ap u chepa. Bzaumuoe pacronoxenue chepbl U miockoctr. CeueHue 1apa, chepbl 2

Tema 6.13 Conep:xkanue yueOHOro MaTepuaia 4
IlonsaTue 006 o00bemMe TeJa.

ITonsitue 06 o0beme Tema. OObeM KyOa M IPSAMOYTONLHOTO Tapaimenenunena. O0beM TPU3MBI U 2
OTtHonmlenne 00LEeMOB NMOJOOHLIX .

muwuHAapa. OTHOmIEHHe 00BEMOB IMOAOOHBIX TEN. | €OMETPpUYECKHUN CMBICT ONMPENETUTENS 3-TO
TeJ

opsijika

IIpakTH4yeckoe 3aHATHE 2
Tema 6.14 Copaep:xanue yueOHOro MaTepuaia 2
O0BeMbI " IJIOLAAH —

. O6bembl TupamMuIel 1 KoHyca. O0bem mapa. [lnomany moBepxHOCTEN TN 2

NoBepxHocTell Tea
Tema 6.15 Conep:xxanne yuedOHOT0 MaTepuaia 2
KoM0uHanum MHOTOrpaHHUKOB

IIpakTH4yeckoe 3aHATHE 2
U TeJI BpalleHust

KomOuHanmm reoMmeTpuyeckux Tei
Tema 6.16 Copaep:xanne y4e0HOro MaTepuana 2
I'eomerpuyeckne KOMOUHAIIUM

IIpakTH4yeckoe 3aHATHE 2

Ha MPaKTHKe

Hcnons3oBanue KOM6I/IHaI_IPII>'I MHOT'OI'PAHHUKOB U TCJI BpAlICHUS B MNPAKTUKO-OPUCHTUPOBAHHBIX
3agadax




Tema 6.17 Coaep:xxanne yueOHOro MaTepuaia 2
Pemenne 3a1ay.
CamocTosiTebHAsA padoTa 2
MHOrorpaHHuKu H TeJIa
O6’I)GMI)I " IIomaan MoBEPXHOCTU MHOI'OTPAaHHUKOB M TCJI BPAIICHUA
BpalleHus
CamocTosiTenibHas padoTa Perenne 3a1a4 3
Paznen 7. [lepoodpa3nas pyHKIUH, ee IPUMEHEHHE 15
Tema 7.1 Conep:xkanue yueOHOro MaTepuaia 2
IlepBooOpa3nasi byHkuumn. -
3amaua 0 BOCCTAHOBJIGHMH 3aKOHA JIBIDKEHUS TI0 M3BECTHOM ckopocTH. [IoHsTHE MHTErprupOBaHusl. 2
IIpaBuaa HaXO0K/IeHHsA .
5 O3HakoMIIeHHE C TIOHSITHEM WHTerpaia u rnepBoodpasHoi it pyHkiun y=f(x). Pemenne 3agau Ha
NnepBo00pPa3HbIX . . . .
CBSI3b TEPBOOOpA3HON M €€ MPOWU3BOJMHON, BBIYMCICHHE TEPBOOOpA3HOW ISl JaHHOW (QYHKIIHH.
Tabmuna Qopmyn st HaXOoXKICHUS IEpBOOOpasHbIX. l3ydeHwe TpaBWia BBIYHCICHHS
11epBo0Opa3HON
Tema 7.2 Conep:xkanue y4ueOHOro MaTepuaia 2
Inomans KPUBOJIMHEHOM
IIpakTH4Yeckoe 3aHATHE 2
Tpaneuuu. ®opmyaa HrroTona — OK-01. OK-02
Tleii6 3amaun, TPUBOASAIIME K TOHSATHIO ONPEAEICHHOTO HHTErpaia — O BBIYUCICHUH TUIOMIAIH > '
eiliOHMIIa N B - -
KpUBOIIMHEHHON Tpamenuu, o TmepeMemeHnn Touku. [loHsTHe ompenenéHHOro WHTErpaia. OK-03, OK-04,
I'eoMmerpudeckuii ¥ (QU3NUECKUH CMBICT OIpeAclieHHoro uHTerpaida. ®opmyma HproTona— OK-05, OK-06,
JletiGHMIIA OK-07
Tema 7.3 Conep:xanune y4eGHOro MaTepuaaa 2
HeonpeneneHnblii U
. [lonsTre HEONpeneneHHOr0 HHTerpaa 2
onpe/eeHHbI HHTerpaIbl
Tema 7.4 Conep:xxanne yuedOHOT0 MaTepuaia 2
IlonsaTue 00 onpeneJeHHOM —
I'eomerpudeckuii cMBICT ONpeneNeHHOr0 HHTerpaa 2
HHTerpaie KaK TLTOI AN
KPUBOJIMHEHHOI Tpaneuun
Tema 7.5 Copaep:xanne y4e0HOro MaTepuana 2
OmnpenejieHHbIii  MHTErpajJ B
IIpakTH4yeckoe 3aHATHE 2
JKU3HH

I'eomerpudecknii cMbIch onpezeneHHoro uaTerpana. ®opmyna Herorona - JleitOauma.




Pemienue 3agad Ha MPUMCHCHUC UHTCIpajia I BbIYMCICHUA (1)I/I3I/I‘lCCKI/IX BCIIMYMH 1 rmoma)leﬁ

Tema 7.6 Coaep:xanne yueOHOro MaTepuaia 2
Pemienne 3agau. IlepBooOpa3Has
[pakTuyeckoe 3ansatue [lepBooOpazHas ¢ynkiwn. [IpaBuna HaxoxaeHHs MepBOOOpasHbIX. Ee 2
({yHK1IMHU, ee TPUMEHEeHHe
IIPUMEHEHNE
Kontponbshas pabora
CamocTosiTenibHas padoTa Pemenne 3a1au 3
Paznen 8. Crenenu u kopHu. CTenenHasi pyHKust 19
Tema 8.1 Conep:xkanue yueOHOro MaTepuasia 4
Crenennas ¢ynknus, ee — — — —
CBOIiCTBA ITonsiTue KOpHA N-OM CTCIICHU M3 ACHUCTBUTCIBLHOI'O 4YHCIIA. (DYHKHI/II/I y= \/; HUX CBOHUCTBA U 2
rpaduku. CBoiicTBa KOPHS N-0i CTEIICHH
IIpakTHYeckoe 3aHsITHE 2
Tema 8.2 Conep:xkanue ydueOHOro MaTepuaia 4
IIpeoOpazoBaHne BBIpAXKEHHH ¢ -
. [IpeobpazoBanue HPPALMOHATBHBIX BBIPAYKEHHUH 2
KOPHSIMU N-0#i cTeneHu
P = ~—1 OK-01, OK-02,
aKTHYeCKoe 3aHATHe
p OK-03, OK-04,
Tema 8.3 Conep:xanue yuedOHOro MaTepuaia 2 OK-05, OK-07
CpoiicTBa cTeneHu c = - -
[lonsiTre crenenu ¢ MOOBIM paIlOHAIBHBIM TOKa3aTeneM. CremeHHbIe (YHKIINH, UX CBOWCTBA U 2 OK-01, OK-02,
PaluoOHAIbHBIM H rpadiku OK-03, OK-04,
JeliCTBUTEIbHBIM IOKA3aTeJIAMHU OK-05, OK-07
Tema 8.4 Conep:xanue y4eGHOro MaTepuana 6
Pemrenne HPPALHOHATIBLHBIX —
. PaBHOCHIIEHOCT MPpAIMOHANBHBIX YPaBHEHNI U HEPABEHCTB. MeTOIbl X PEIeHUI. 2
YPaBHEHHI H HEPABEHCTB
IIpakTH4yeckoe 3aHATHE 2
Pemenue nppauroHanbHbIX YpaBHEHUN U HEPABEHCTB
Tema 8.5 Copaep:xanne y4e0HOro MaTepuana 2
Crenenn um kopHH. CreneHHas
IIpakTH4yeckoe 3aHATHE 2

byHkuus

Omnpenenenne creneHHod (yHkumuu. lMcnonb3oBaHWe ee CBOWCTB HpPU PELICHWH YpaBHEHUH H
HEPaBEHCTB




Kontponbhas pabora

CamocTosiTesqbHas padoTa Pemenue 3anau 3
Paznen 9. [lokazareannas pyHkuus 17
Tema 9.1 Conep:xxanune y4edOHOr0 MaTepuaia 4
IMokazatenbHas QyHkuus, ee v =
. CremneHb ¢ TPOM3BOJIBHBIM JICHCTBUTENBHBIM ToOKazareneM. OrmnpenencHue MoKa3aTenbHON 2
cBOMCcTBA . o
¢yHKIMY, ee cBoiicTBa U TpaduK. 3HAKOMCTBO ¢ TPUMEHEHHEM IToKa3aTelbHON (yHKIWU. Pernenue
MOKa3aTeNbHBIX YpaBHEHUH (PYHKIIMOHATIBHO-TPaUIECKUM METOIOM
IIpakTHYecKkoe 3aHTHE 2
Tema 9.2 Conep:xkanue y4eOHOro MaTepuaia 8
Pemenne NMOKa3aTeJbHBIX - —
o Pemenne moka3aTeIbHBIX YpaBHCHUHW METOAOM YpaBHHBaHHA I1OKa3aTCICU, METOJOM BBCIACHUMA 4
YPaBHeHUIi U HEPABEHCTB . .
HOBOH IEpEeMEHHOH, (YHKIHMOHAIBHO-TpaUUYecKUM MeToAoM. PelieHne IoKas3aTelIbHBIX
HEpaBEHCTB
IIpakTHyeckoe 3ansiTHE 4
Tema 9.3 ConepxaHre yaeOHOT0 MaTepHrana 2
Cucrembl NMOKAa3aTeIbHbIX
. IIpakTH4yeckoe 3aHATHE 2
yYPaBHeHHii .
Pemenue crcreM moKa3aTeNbHBIX YpaBHEHUH
CamocTosiTeIbHAsA padoTa
Pemenne mokasaTeNbHBIX YpaBHEHHM METOJOM YypaBHUBAaHUA IOKa3aTeed M METOJOM BBENCHUS HOBOW IepeMeHHOH. PereHue 3
MIOKa3aTeNbHBIX HEPABEHCTB
Paznen 10. Jlorapudmsl. Jlorapudpmuyeckas Gpynkuus 19
OK-01, OK-02,
. 4
Tema 10.1 Conep:xanne yuedOHOT0 MaTepuaia OK-03, OK-04,
Jlorapudgm uuciaa. JlecaTHUHbBII B B
pue N Jlorapudm uncna. JlecATHYHBIN 1 HATYpaJIbHBIN JIOrapu(Mbl, YUCIIO € 2 OK-05, OK-07
U HATYpPaJbHbId Jorapugmbl,
qHCII0 € TpakTHyecKoe 3aHsTHE 2




Tema 10.2
CpoiicTBa Jorapu(pmos.

Omnepanus JorapugMupoBaHus

Conep:xkanue yueOHOro MaTepuana

Cgoiictsa norapudmon. Onepanust sorapudMupoBanusl.

HpaKaneCRoe 3aHATHEC

Tema 10.3
Jlorapupmuyeckas GpyHkuus, ee
CBOIICTBA

Conep:xkanue yueOHOro Marepuaia

Jlorapupmuyeckas GpyHKIUSA U €€ CBOHCTBA

HpaKTH‘leCKOC 3aHATHEC

N[ N B N N

Tema 10.4 Conep:xkanue yueOHOro MaTepuaia 4
Pemenne Jorapu(pmMuIecKux
. [lonstue norapudmmyeckoro ypaBHeHus. Omepamnusi TOTEHIMPOBAaHHA. TpH OCHOBHBIX METOJA 2
aBHEHUI1 1 HEPABEHCTB N _
P P petenus jorapu(MUYEcKuX ypaBHEHHH: (QYyHKIIMOHAILHO-TpadUIECKHIA, METO]] MTOTEHIIMPOBAHUSI,
METOJI BBEICHM HOBOM mepeMeHHoi. Jlorapudmumdeckre HepaBeHCTBA
I[IpakTHYecKoe 3aHATHE 2
CamocTosTesbHas padoTa Pemenue 3amaq 3
Paznen 11. DieMeHTHI TeOPUHU BEPOSITHOCTEl U MaTeMaTHUYeCKOil CTATHCTHKH 23
Tema 11.1 Copaep:xanune yueOHOT0 MaTepuaia 2
OcHoOBHBbIE MOHSATHUSA
KOMGHHATOPHKH [lepecTtanoBKH, pa3MeInIeHus], COUETaHUSI. 2
Tema 11.2 Copgepskanue y4eOHOro MaTepuaaa 2 OK-01, OK-02,
CobbiTHE, BEPOSITHOCTH — OK-03, OK-04,
CoBMecTHBIE M HECOBMECTHBIE COOBITHA. TeopeMbl O BEPOATHOCTH CYMMBI COOBITHIA. Y CIOBHAS 2
COOBITHS. Cioxenue u OK-05, OK-07
. BEpOSATHOCTh. 3aBHCHMBIE W HE3aBHCHUMEIE COOBITHS. TeopeMbl O BEpOSTHOCTH MPOHM3BENCHUS
YMHOKeHHE BepOATHOCTel N
COOBITHH.
Tema 11.3 Conep:xxanne yueOHOT0 MaTepuaia 4
BepositHoCTB B
IIpakTH4Yeckoe 3aHsATHE: 4

npodeccHOHAIBHBIX 3a1a4ax

OtHocuTeIbHAs YacToTa COGLITI/IH, CBOMCTBO €€ YCTOI\/'ILII/IBOCTI/I. CratucTudeckoe OIpeacicHue
BCPOATHOCTH. OLIGHKa BCPOATHOCTH COOBITHS




Tema 11.4 Coaep:xxanne yueOHOro MaTepuaia 4
Jduckpernas caydaiiHasi
IpakTHYecKoe 3aHsATHE: 4
BeJIMYUHA, 3aKOH ee N . -
Bunel cioywaiiaeix  BemmuuH. OmnpeneneHue AUCKPETHOW — CIydallHOM  BETMYMHBI.  3aKOH
acnpeniejieHus . .
pactip pacnpeneneHus TMCKPETHOM cilydallHOM BeNMUYrHbL. Ee 4hcioBble XapaKTepUCTUKU
Tema 11.5 Conep:xxanmne y4edHOr0 MaTepuaia 4
3apaun MaTeMaTHYecKOoi
IpakTHYecKoe 3aHsATHE: 4
CTATHCTUKH
[lepBuunass 00paboOTKa CTATUCTUYECKMX JAaHHBIX. YHCIOBBIE XapaKTEpPUCTHKH (CpemHee
apudMeTniecKoe, MeJiiana, pa3max, aucrepcus). Pabora ¢ Tabnunamu, rpadgukamu, auarpaMMaMu
Tema 11.6 Conep:xkanue yueOHOro MaTepuaia 2
CocraBienne TA0JIMII "
IpaKkTHYecKoe 3aHsATHE: 2
AUarpamMM Ha MPaKTHKe
[epBuunas 00paboTka cTaTUCTHYECKHX JaHHBIX. [ paduueckoe mx mpeacrasienne. Haxoxaenue
CpPEIHUX XapaKTePUCTHK, HAOJIF0TaeMbIX TAaHHBIX
Tema 11.7 Coaep:xanne yueOHOTo MaTepuaia 2
JJieMeHThI TeopuM BeposiTHocTell | IIpakTHYecKoe 3aHATHE: 2
U MaTeMaTH4eCKOi CTATHCTUKH Bungbl coObITHI, BepOATHOCTH COOBITHI. ClOKEHHEe W YMHOXKEHHE BEPOSATHOCTEH. JlMcKpeTHas
clly4aiiHas BEJIMUMHA, 3aKOH €€ PaCIpeaeIeHus
KontponsHas pabota
CamocTosTesbHas padoTa Pemenne 3amaq 3
Paznen 12. YpaBHeHHsI H HEPaBEeHCTBA 15
Tema 12.1 Conep:xanue y4eGHOro MaTepuaaa 2
PapHocH/IbHOCTL ypaBHeHHil M | PaBHOCWIBHOCTH ypaBHeHWH W HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMbI PaBHOCHIIBHBIX 2
HepaBeHcTB. OOmmMe MeToAbl | mepexonax B YpaBHCHUSX W HepaBeHCTBax. OOIIUe METONbI PEIICHHS YpaBHEHUWI: Mepexoj| OT OK-01. OK-02
pelueHust paBeHCTBa (PYHKIMH K paBEHCTBY apryMEHTOB JJIS MOHOTOHHBIX (D)YHKLUI, METOJ pa3iIoKeHHs Ha OK 03’ OK-0 4’
MHOXHTEIH, METOZ BBEACHHUS HOBOHM IEPEMEHHOH, (yHKINOHANBHO-TpaUUECKU METOL OK 05’ OK 06,
Tema 12.2 Conepsxanue y4e0HOro Marepuana 2 OI,< 07 '
I'paduyeckuii merox pemenus | OOmpie METO/bI PEIICHUS HEPABEHCTB: MEPEXOJl OT CPABHEHUS 3HAYCHHH (PYHKIMHA K CPABHEHUIO 2
YPaBHeHUIi, HePAaBeHCTB 3HaYeHUH apryMeHTOB JUII MOHOTOHHBIX (YHKLHMH, METOA HHTEPBAIOB, (YHKLUHNOHAIBHO-
rpaduuecknii Mmeron. ['paduuecknii MeTOJ] pelIeHus] ypaBHEHH 1 HEPaBEHCTB
Tema 12.3 Copaep:xanne y4e0HOro MaTepuana 2
YpaBHenuss U HepaBeHcTBa ¢ | [IpakTHyeckoe 3aHSITHE: 2




MOyJIeM Onpenenennie moaynd. Packpeitue Monyns mno omnpenenenuto. [Ipoctedimme ypaBHEHHS U
HEpaBeHCTBAa ¢ MoayheM. lIpuMeHeHHe paBHOCHIIBHBIX TEPEXOJ0B B ONPEAEICHHBIX THIIAX
ypaBHEHUI U HEPABEHCTB C MOYJIEM

Tema 12.4 Conep:xkanue yueOHOro Marepuaia 4

YpaBHeHussT W HepaBeHCTBAa ¢ | 3HAKOMCTBO C ITapaMeTPOM. 2

napaMeTpamMu I[pakTuyeckoe 3aHsTHE: 2
IIpocrelimme ypaBHEHHsI U HEPABEHCTBA € IIapaMeTPOM

Tema 12.5 Conep:xkanue yueOHOro MaTepuaia 2

CocraBjenne " pemrenue | I[lpakTnyeckoe 3ansTHeE: 2

NpoQeCCHOHANIBHBIX  3a4a4 ¢ | Pemenne TeKCTOBBIX 3a1a4 MPOGECCHOHANTBHOTO COIEPIKAHMS

NOMOIIbI0 YPABHEHHU I

CamocTosTeabHas padota: OOmrie METOIBI PENICHNS YpaBHEHUH. Y paBHEHHUS U HEPABEHCTBA C MOYJIEM U C TTapaMeTpamMu 3

Ipomexyrounas arrectauus (Iuddepenunposannspiii 3auer 1 cemectp) 2

IMpome:xyTouHas atrectanusi (JK3aMeH 2 ceMecTp) 6

Bcero: ‘ 252




3. YCJI0OBUS PEAJIM3ALINU ITPOI'PAMMBI TUCHUIIJINHBI

3.1. TpedoBaHusi K MUHUMAJbHOMY MaTepHAJbHO-TeXHHYECKOMY 00ecre4yeHn o

Peanuzanus yaeOHON AMCUUIIMHBI 00ecriedeHa HaTMuueM yueOHOTO KaOHHeTa.

Ob6opynoBanue y4eOHOro KaOHMHETa: IOCAJOYHBIE MECTa IO KOJWYECTBY CTYJCHTOB,
pabodee MecTo mperoaaBarensi, pabodas HEMeIoBas JOCKa, HATJsIHbIE TOcoOms (yu4eOHUKH,
OTIOPHBIE KOHCIIEKTHI, KAPTOUKH, Pa3JaTOYHbI MaTepHra, TaOIuIbl).

Texnuueckue cpencTBa 00y4eHUs: cucTeMa MylIbTUMEINA

st mHGOPMAITMOHHO-KOMITBIOTEPHON TOUIEPKKKA Y4eOHOTO Tpolecca HpeAroiaraeTcs
HUCIIOJIb30BaHHUEC MMpOorpaMMHO-TIIEAAIr OTUYCCKUX CpeacTsB, PCAIN3yCMBIX C IIOMOIIIBIO
KOMIIBIOTEpA: MCIIOJIB30BaHUE POTPAMMBI «/loOManIHui peneTuTop.

3.2. NudopmannoHHOe 0fecrieueHne peasu3aluu MporpaMmmbl

st peanuzanuu niporpamMbl Oubnmorteunsii poun Haywunoit oubmmorexku ®I'BOY BO
«UI'Y» um. B.I. PacnmytnHa nMeeT N€4aTHbIE W/WIU 3JEKTPOHHBIE O0Opa3oBaTelIbHbIE U
nH(}OPMaLMOHHBIE PECYPCHI, ISl UCTIOJIb30BaHMs B 00pa30BaTEIbHOM IpoIiecce

3.2.1. IleyaTHble U3TaAHUSA

OcHOBHas UTeparypa:

1. Marematuka: yueOHwk / bammakoB M. U.- 2-e wm3nm., crep. - M: KHOPYC, 2019.
(Cpennee npodeccruonamprHoe 0Opa3oBaHue)

2. MaremaTtuka: anreOpa W Havajla MaTeMaTHYeCKOTO aHaiau3a, reoMeTpus. Anredpa u
Hadajia MaTemarudeckoro ananm3a. 10-11 kmace. Anmumos 1. A., Komsarua FO.M., Tkauera M.B.
u npyrue. - M: IIpocsemenune, 2022.

3. Maremaruka: anrebpa ¥ Hadaja MaTeMaTHYeCKOro aHaiausa, reomerpus. ['eomerpus. 10-
11 xnacc. Atanacsu JI.C., byry3zoB B.®., Kanomues C.b. u apyrue. - M: IIpocsenienue, 2022.

4. Maremaruka: anredpa U Hayajla MaTeMaTHIECKOTO aHanmu3a, reomeTpusi. 10— 11 kmaccer.
AnreOpa u Havyasia matemMaTuyeckoro aHaimsa. B 2 4. Yacte 1: Y4eOHHMK nmis ydammxcs
o0pasoBaTeNbHBIX opranu3anuii (6azoBbiii ypoBeHs)/Mopakosud A.I'., Cemenos I1.B.; Yacts 2.
3aauHuK 1)1 yJamuxcss oOpa3oBaTelbHBIX opranu3aiuii (6a3oBbiil ypoBeHb)/ Mopakosuy A.T.
u npyrue; noj penaknued Mopakosuya A.I'. - M: Muemo3suna, 2018.

3.2.2. DJIeKTPOHHbIE U3aHUA (3JIEKTPOHHbIE PecypChl)

1. Bcepoccuiickne unTepHeT-osmmmnuansl. - URL: https://online-olympiad.ru / (marta
obOpamenus: 12.07.2022). - TekcT: 3ME€KTPOHHBIH.

2. Enmnas xomnekuus 1udpoBeix oOpasoBatenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru (mara oopamenus: 08.07.2022). - TekcT: 2IEKTPOHHBIH.

3. Nudopmanmonnas cucrema «EIuHOE OKHO JOCTyNa K 00pa3oBaTelbHBIM Pecypcamy. -
URL: http://window.edu.ru/ (nara obpamenus: 02.07.2022). - TekcT: 31eKTPOHHBIH.

4. Hayunas osnexktponHas Oubnuoreka (H3bB). - URL: http://www.elibrary.ru (mara
ooOpamenus: 12.07.2022). - TekcT: 31eKTPOHHBIH.

5. OtkpeIThIii KOJUTEPK. Matemartuka. - URL: https://mathematics.ru / (mata oOpaiieHus:
08.06.2022). - TeKcT: AIeKTPOHHBIN.

3.2.3. lonoHUTEIbHbIE HCTOYHUKH

1. T'yces B. A. Marematuka s npodeccuii M CHEHHMATIBHOCTEH COLMANBHO-
HKOHOMHUYECKOro Mpoduis : ydeOHUK Juis 00pa3oBaTEeNbHBIX YUPEKICHUN Had. U cpel. mpod.
oOpazoBanus / B. A. I'yces, C. I'. I'puropseB, C. B. UBosruna. — 4-e usa., crep. — M:
N3parensckuii nenTp «Axanemusi», 2017. — 384 c.



4. KOHTPOJIb M OIIEHKA PE3YJbTATOB OCBOEHMS YYEBHOH

JUCHUIINHBI

KOHTPOHL H OIEHKA PACKPLIBAIOTCA YCPC3 NUCHUINUIMHAPHBIC PC3YIIbTAThl, YCBOCHHBIC 3HAHUSA

U TpuoOpeTeHHbIE CTyJISHTaMH YyMEHHs, HampaBieHHbIE Ha (OPMHPOBAHWUE OOMUX U

podecCHOHATBHBIX KOMITETEHITHIA.

PesynbraThl 00yyeHus

Kputepnu ounenku

MeTtoabI OLIEHKH

OK 01. Beibupath criocoObl pemenus
3aj1a4 npodeccuoHaIbHON
JEATETBHOCTH PUMEHHUTEIBHO

K Pa3JIM9YHbIM KOHTEKCTAM

[Tnanupyembie pesynbrathl (Tadn. 1.2)
YCTaHABJIMBAIOTCS B UTOTE N3YUEHHS TEM:
1.1,12,1314,15,1.6
21,22,2.3,24,25,2.6

3.1,32,33,34

4.1, 42, 43, 4.4, 45, 4.6, 4.7,4.8, 4.9,
4.10,4.11

51,52

6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9,
6.10, 6.11

71, 72, 73, 74, 75, 7.6, 7.7,7.8,7.9,
7.10, 7.11, 7.12, 7.13, 7.14, 7.15, 7.16,
7.17

8.1,8.2,8.3,84,85,8.6
9.1,9.2,9.3,9.4,95

10.1,10.2,10.3, 10.4
11.1,11.2,11.3,11.4, 115, 11.6, 11.7
12.1,12.2,12.3,12.4

13.1,13.2,13.3, 13.4, 13.5, 13.6
14.1,14.2, 143,144, 14.5, 14.6

OK 02. Mcnonp30BaTh COBpEMEHHEIS
CpEJICTBA MOKCKA, aHAJIN3a U
WHTEpIpeTaui HHPOPMAIH, 1
WH(POPMAITMOHHBIE TEXHOJIOTUU JIJISI
BBITIOJTHEHHUS 3a]1a4
podecCHOHANBEHON A TETbHOCTH

IInanupyemble pe3ynbrarhl (Tabn. 1.2)
YCTaHABJIMBAIOTCS B UTOTE N3YUCHHS TEM:
1.1,12,1.3,14,15,16
21,22,23,24,25,2.6

3.1,3.2,33,34

4.1, 4.2, 43, 4.4, 45, 4.6, 4.7, 4.8, 4.9,
4.10,4.11

51,52

6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9,
6.10, 6.11

71,72, 73, 74,75,76, 7.7, 7.8, 7.9,
7.10, 7.11, 7.12, 7.13, 7.14, 7.15, 7.16,
7.17

8.1,8.2,8.3,84,85,8.6
9.1,9.2,9.3,9.495

10.1, 10.2,10.3,10.4
11.1,11.2,11.3,11.4,11.5,11.6, 11.7
12.1,12.2,12.3,12.4
13.1,13.2,13.3,13.4, 13.5, 13.6
14.1,14.2,14.3,14.4, 145, 14.6

OK 03. IlimanupoBats 1
peaIn30BEIBaTH COOCTBEHHOE
npodecCHOHANBHOE U IMYHOCTHOE
pa3BUTHE, IPEITPUHUMATEIBCKYIO
JeATEeNIbHOCTh B MPO(eCCHOHANBHON
cdepe, UCTIONB30BATH 3HAHUS 1O

[Inanupyembie pesymprathl (Tabn. 1.2)
YCTaHABJIMBAIOTCS B UTOI'€ H3YUCHHUS TEM:
11,12,13,14,15/16
21,22,23,24,25,2.6

3.1,32,33,34

41, 4.2, 43, 4.4, 45, 46, 4.7, 4.8, 4.9,
4.10,4.11

Onenka
pe3yJIbTaTOB —
YCTHBIH OIIPOC;
Ornenka
pe3yNIbTaTOB —
MaTeMaTHUYCCKHUI
JIAKTAHT;
Ornenka
pe3yNIbTaTOB —
perienne 3a1a4d y
JIOCKH,

Ornenka
pe3yIIbTaTOB —
KOHTPOJIBHBIX
pabor;

Ornenka
pe3yIIbTaTOB —
TECTHPOBAHMUE;
OueHka
pe3yIIbTaTOB —
MIPaAKTHYECKUX
pabor;

OueHka
pe3yIBTATOB —
OCTaBIICHHE
CTPYKTYpHO-
JIOTHYECKOMN CXEMBI
10 TEME,;

Onenka
pE3yIBTATOB -
BBINOJTHEHHE
9K3aMEHAI[HOHHBIX
3aIaHuH




(bI/IHaHCOBOI\/'I rpaMOTHOCTHU B
PAa3JINYHBIX JKU3HCHHBIX CUTYallUAX

5.1,5.2

6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9,
6.10, 6.11

71,72, 73, 74,75,76, 7.7, 7.8, 7.9,
7.10, 7.11, 7.12, 7.13, 7.14, 7.15, 7.16,
7.17

8.1,8.2,8.3,84,85, 8.6
9.1,9.2,9.3,94,95

10.1,10.2,10.3, 10.4
11.1,11.2,11.3,11.4, 115, 11.6, 11.7
12.1,12.2,12.3,12.4

13.1,13.2,13.3, 13.4, 13.5, 13.6
14.1,14.2,14.3,14.4, 145, 14.6

OK 04. DddexruBHO
B3aMMOJICHCTBOBATH U pabOTaTh B
KOJUIEKTHBE U KOMaH/IE

[Tnanupyembie pesynbrarhl (Tadn. 1.2)
YCTaHABJIMBAIOTCS B MTOTE U3yUCHHSI TEM:
1.1,12,1.3,14,15,16
21,22,23,24,25,2.6

3.1,32,33, 34

4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7, 4.8, 4.9,
4.10,4.11

5.1,5.2

6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9,
6.10, 6.11

71,72, 73 74,75, 76, 7.7, 7.8, 7.9,
7.10, 7.11, 7.12, 7.13, 7.14, 7.15, 7.16,
7.17

8.1,8.2,8.3, 84,85,86
9.1,9.2,9.3,9.495

10.1, 10.2,10.3,10.4
11.1,11.2,11.3,11.4, 115, 11.6, 11.7
12.1,12.2,12.3,12.4

13.1,13.2,13.3, 13.4, 13,5, 13.6
14.1,14.2,14.3,14.4, 145, 14.6

OK 05. OcymiecTBiATh yCTHYIO H
MIUCHbMEHHYI0 KOMMYHHUKAIIMIO Ha
rOCyAapCTBEHHOM s13bIKe Poccuiickoit
denepanuy ¢ y4eTOM 0COOCHHOCTEN
COLIMAJIBHOT'O U KyJIBTYPHOT'O
KOHTEKCTa

[Inanmpyembie pesymprarhl (Tabn. 1.2)
YCTaHABJIMBAIOTCS B UTOTE N3YUCHHS TEM:
1.1,12,1.3,14,15,16
21,22,23,24,25,2.6

3.1,3.2,33,34

4.1, 4.2, 43, 4.4, 45, 4.6, 4.7, 438, 4.9,
4.10,4.11

5.1,5.2

6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9,
6.10, 6.11

71,72, 73, 74,75, 76, 7.7, 7.8, 7.9,
7.10, 7.11, 7.12, 7.13, 7.14, 7.15, 7.16,
7.17

8.1,8.2,8.3,84,85,8.6
9.1,9.2,9.3,9.495

10.1, 10.2,10.3,10.4
11.1,11.2,11.3,11.4,11.5,11.6, 11.7
12.1,12.2,12.3,12.4
13.1,13.2,13.3,13.4, 135, 13.6
14.1,14.2,14.3,14.4, 145, 14.6

OK 06. IIposiBiATE rpakJaHCKO-
MaTPUOTHUYECKYIO MO3UIIUIO,

[Inanupyemsie pesynbraThl (Tabn. 1.2)
YCTaHABJIMBAIOTCS B UTOTE N3YYEHHS TEM:




JIEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHUE HAa OCHOBE TPAJAUIMOHHBIX
O0IIICYENTOBEUYECKUX IICHHOCTEH, B TOM
YHUCJIE C YYETOM FrapMOHU3aIUU
MEXHAIMOHANTBHBIX U
MEXPETUTHO3HBIX OTHOIICHUM,
MIPUMEHSTH CTAaHAAPTHI
AHTUKOPPYTIIMOHHOTO TIOBEICHUS

11,12,13,14,15,16

6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9,
6.10, 6.11

71,72, 73, 74,75,76, 7.7, 7.8, 7.9,
7.10, 7.11, 7.12, 7.13, 7.14, 7.15, 7.16,
7.17

8.1,8.2,8.3,84,85, 8.6
14.1,14.2,14.3,14.4, 145, 14.6

OK 07. ConeiicTBOBaTh COXpaHEHHIO
OKpY’Kalollen Cpebl,
pecypcocOepeKeHUI0, TPUMEHSTh
3HaHUS 00 U3MEHEHUH KIIMMATa,
MPHHIUITEI OEPEXKITNBOTO
MPOU3BOACTBA, 3)(HEKTHBHO
JIEHCTBOBATh B UPE3BBIUAMHBIX
CUTYyaIUAX

[Tnanupyembie pesynbrathl (Tadn. 1.2)
YCTaHABJIMBAIOTCS B UTOTE N3YUEHHS TEM:
1.1,12,13,14,15,16
21,22,2.3,24,25,2.6

3.1,3.2,33,34

4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7, 4.8, 4.9,
4.10,4.11

51,52

6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9,
6.10, 6.11

71,72,73, 74,75, 76,77, 7.8, 7.9,
7.10, 7.11, 7.12, 7.13, 7.14, 7.15, 7.16,
7.17

8.1,8.2,8.3,84,85,8.6
9.1,9.2,9.3,9495

10.1, 10.2,10.3,10.4
11.1,11.2,11.3,11.4, 115, 11.6, 11.7
12.1,12.2,12.3,12.4
13.1,13.2,13.3,13.4, 13,5, 13.6
14.1,14.2,14.3,14.4,14 .5, 14.6

PaGowass mporpamma paspaboraHa B coOTBeTCTBUH ¢ DenepanbHBIM

rocy/1lapCTBEHHBIM

00pa3oBaTeIbHBIM CTAHIAPTOM CpPEIHEro OOIero oOpa30BaHUs, YTBEP)KIECHHBIM IPHUKA30M
MunucrepcTBa 00pa3oBanus U Hayku Poccuiickoit @eneparnuu ot 27 oktsaops 2023 1. Ne 798,
[IpumepHoi#t mporpammoii oO6mieoOpa3zoBaTeabHON y4eOHOW IUCHUIUIMHBI «MaTeMaTuka,
pekomenioBanHO @I'BOY JIIO «MPITO».

e
ABTOp IporpaMmbl W/ C.J. IlepecTiok, 3aMectutensd aupekropa Komremka UT'Y mo YMP

(D.1U.0., domichocms)

Cenennss o mnepeyrBepaxaeHun «Pa0odeili mnporpamMmbl  y4ueOHOM
«MarteMaTHKa)» Ha OYepeaHOH y4eOHbIN ro/l M PerucTpauuyu U3MeHeHU

AUCIHHUITJINHbI

Y4eOnbIit Pemenne YMK Buecennbie n3MEHEHUS Howmepa nuctos
roa Komnemxka 3aMEHEH- HOBBIX AHHYIHUPO-
(Ne mporokona, nata, HBIX BaHHBIX

MTOJIITUCH TpeIceIaTeNs)

Hacmoswas npocpamma, He modcem Obimb 6ocnpoussedeHa Hu 6 Kaxou ¢hopme 6e3

npeosapumenbHo20 NUCbMEHHO20 pa3peuteHus Kagheopvl-pa3spabomuura npocpammul.
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