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Pabouas mporpamma pa3zpaboTaHa Ha ocHOBE TpeOoBaHuil DenepaibHOro
roCyJIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAApTa CPEAHETO O0IIero oOpa3oBaHUs
(®IrOC COO0), yrBepxkaenHoro npukazom MunobpHayku Poccun ot 17.05.2012
Ne 413 (c m3MeHeHUSIMH U JOomOJHEHUsAMH OT: 29 nekabps 2014 r., 31 nexalps
2015 r., 29 utons 2017 r., 24 centsops, 11 nexabps 2020 r., 12 aBrycra 2022 1.);
nojokeHnii denepanabHON  00pa30BaTEIBHOM IPOTPAMMBI  CPEIHETO  OOIIEro
obpasoBanusi, yrBepxkaeHHOU [Ipukazom MunuctepcTBa npocsemieruss PO ot 18
Mmast 2023 r. Ne 371 (B pen. [Ipuxazor Munnpocsemenus: Poccun ot 01.02.2024 No
62, ot 19.03.2024 No 171), ¢ yueroM DeaepajbHOTO TOCYAAPCTBEHHOIO
00pa3oBaTeNbHOIO CTaHJAapTa CpeaHero npodeccuoHaIbHOrO 00pa30BaHUs 110
crneruanbHocTu 44.02.02 IlpenogaBanue B HadaJbHBIX KJlaccaX, YTBEPKIAECHHOIO
npukazoM MuHucTepcTBa oOpa3oBanusi U Hayku Poccuiickoit denepamnuu ot 17
aBrycra 2022 roma Ne 742.

Pa3pabotunk:
bunozepckuit B.U., npenogasarens OI'AIIOY «AnekceeBCKU KOIEIE»
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1. MACHHOPT PABOYEM TIPOI'PAMMBI YYEBHOM JUCIHHAITINHBI
MaTteMaTHKA

1.1. O6s1acTh NpuMeHeHus1 padoveil MPOrpaMmbl

PabGouas mporpamMmma yueOHOW MUCIUTIIMHBI SBIISIETCS YaCTHIO MPOTPAMMBI
NOATOTOBKM CHELUUAIMCTOB cpeaHero 3BeHa B cooTBerctBuM ¢ PI'OC
crenunanbHocTH CITO 44.02.02 IpenoagaBanuie B HAYaIbHBIX KJIaccax.

1.2. Mecto yueOHOH nucuuiiniabl B cTpykrype IIICC3:

JucuunnuHa sipnsieTcs 0a30BOM M BXOJUT B LMK 00II€00pa3oBaTeIbHOM
MOJTOTOBKH.

1.3. Heau wu 3agaum y4eO0HOl JAUCHUMILVIMHBI — TpeOOBaHMS K
pe3yJIbTaTaM OCBOEHMS Y4eOHOM IUCHUIIITUHbI:

Heabio peanuzanmum paGoyeil mnporpaMmbl  SIBJSIETCS  OCBOCHHE
cozepxaHus npenMera MaTteMaTruka U JOCTH)KEHHUE 00YyJaroNUMUCS Pe3yJIbTaTOB
U3y4YEeHHUS B COOTBETCTBUU C TpeboBaHusMH, yctaHoBieHHbIMH DI'OC COO c
ydeToMm npodeccronanbHoi HanpasiaeHHocTH OT'OC CIIO.

I'naBHBIMM 32/1a4aMM peaJIn3alMi NPOrPaMMbI SIBJISIKOTCSH:

- TPENOCTaBIATh KaXJAOMy OOydYaromeMycs BO3MOXHOCTh JIOCTHIKEHUS
YPOBHSI MaTEMaTUYECKUX 3HAHUH, HEOOXOAMMOTO IS NalbHEUIEH YCHEenTHON
’KM3HHU B 0OIIIECTBE;

- obecrnieunBaTh HEOOXOAMMOE CTPAHE YUCIIO BBIITYCKHUKOB, MaTeMaTHYeCcKas
MOJATOTOBKA KOTOPBIX JIOCTATOYHA JJIsi MPOJOJIKEHUsI 00pa30BaHUs B Pa3IMYHBIX
HaIlpaBJeHUSX M JJIs NPaKTUYECKOM JesTENbHOCTH, BKIIOYAs NPernojaBaHue
MaTE€MaTHUKH, MaTEMaTUYECKHUE UCCIEeI0BaHus, paboTy B chepe HHPOPMalMOHHBIX
TEXHOJIOTUH U JIp.;

- B OCHOBHOM OOIIEM H cpeaHeM oO0meM o00pa30BaHUU HEO0OXO0IUMO
IPEAYCMOTPETh MOATOTOBKY OOYYaronIuXxcsi B COOTBETCTBHHM C WX 3alpocaMU K
YPOBHIO TIOJITOTOBKH B chepe MaTEMAaTHIECKOTO 00pa30BaHMUS.

Ilnanupyembie  pe3yJbTaTbl  OCBOeHHMs  00mIe00pa3oBaTeIbHOM
aucumInHbl B cooTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO:

IInanupyembie pe3yJabTaThl 00y4YeHUsI

Oo6urue! JucuunInHapHbie’
- TOTOBHOCTH K TpyAy, OCO3HAHHME | -BJaJ€Th METOJAMH  JOKA3aTeJbCTB,
IIEHHOCTH MAacTEPCTBA, TPYAOII00HE; aITOPUTMAMH PEIICHHS 3a/a4; YMCHHE
- TOTOBHOCTb K aKTHBHOM JEATEILHOCTH | (POPMYIHPOBATE onpe/eNeHus,

TEXHOJOTMYECKOM u COHH&HBHOﬁ AKCMOMBI MW TCOPCEMbI, IPHUMCHATH HX,

Yka3bIBaroTca TMYHOCTHBIE U MeTanpeaMeTHsle pe3ynpTatsl u3 @I'OC COO (B nocnegHel pegakiuy ot
12.08.2022) B orriarossHO# opme, hopMupyemsbie 00111e00pa3oBaTeIbHON AUCIUIUINHOMN
2 IVcuUMIIMHAPHEE (IPpeIMETHHE) Pe3yJIbTATH YKa3HBAalTCS B COOTBETCTBUM C UX
IOJIHEIM IepedHeM Bo OI'OC COO (B nocysepHell pemakuum oT 12.08.2022




HAIPaBIEHHOCTH, CIIOCOOHOCTD
WHUIIMAPOBATH, TUTAHUPOBATh u
CaMOCTOSITENIbHO ~ BBITIOJHATH  TaKyIO
IesITeTbHOCTD;

- UWHTEpecC K pa3nuuHbM chepam
npo¢ecCUOHATBLHON 1EATENbHOCTH,
Ognanenue YHHUBEPCAIbHBIMU
y4eOHBIMU M03HABATEIHHBIMU
JICUCTBUSIMU.

a) 6a30BbIE JJOTUYECKHE JEHCTBUS:

- CaMOCTOATEIBHO (OPMYIHUPOBATh U
aKTyaJu31pOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIMBAaTh  CYIIECTBEHHBIN

IMPHU3HAK N OCHOBAHUsA JJIA

CpaBHCHHS, KJIaCCU(UKAITIU u
00001IeHuS;

- ONpenensaTh Ied  JCATCIILHOCTH,
3aJaBaTh IapaMeTpbl M KPHUTEPUH HX
JOCTHIKEHUS,
- BBIABIATH  3aKOHOMEPHOCTH U
MPOTUBOPEYHSI B  pacCMaTPUBACMBIX
SIBIICHUSAX;

- BHOCUTHh KOPPEKTHBHI B JCSTEIHLHOCTD,
OIICHWBAaTh COOTBETCTBHE PE3YJIbTaTOB
ICJISIM, OLICHMBATh PUCKH IOCJCICTBHI
JEeATEIHHOCTH;

- pa3BUBaTh KpPEATUBHOE MBIIIICHHE

PU pEUICHUH >KU3HEHHBIX MTPOOIeM

0) 6a3oBbIC HCCIICIOBATEIIbCKUE
JIEVUCTBUSL:
- BJIaIETh  HABBIKAMH  y4eOHO-

HCCIIe10BaTEILCKON u MIPOCKTHOMN
JNESATEIbHOCTH, HABBIKAMHU pPa3pelIeHUs

npoOJieM;

- BBUIBJISITH PUYMHHO-CJIEICTBEHHbBIE
CBA3M M aKTyaJu3UpoOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHHUS,
HaxOJIUTh apryMEHTBI TUTSI

IIPOBOAUTH JOKa3aTeIbHbIE
pacCyKIEHUs B XOJ€ PELICHUS 3a1aY;
- yMeTh

ONEPUPOBATH  MOHITUAMU:

CTETCHb ngorapupm

BBIIIOJIHATD

Yucna, YHCIIa;

yMEeHUue BBIYKCIICHUE
3HAYEHUN u npeoOpa3zoBaHus

BLIpa)KCHI/Iﬁ CO CTCIICHAMMU 141

norapudmamu, npeobpa3oBaHus
TPOOHO-PAITMOHATBHBIX BRIPAKEHUH;
MOHATHUSIMU:

- YMETb OIEPUPOBATH

paImoHaIbHbIE, UppaIMOHATLHBIC,
MOKa3aTeNbHEIE,
norapupMuUecKue,

TPUT'OHOMETPUYICCKHUE

CTCIICHHBIC,

ypaBHCHUS U
HCPABCHCTBA, UX CUCTCMBbI;

- yMETh
dynxuus,
MIPOU3BO/IHAS,

OIEPUPOBATL  IMOHATHSAMHU:
dynxuus,

nepBooOpazHas,

HEIpEphIBHAA

OTIPEICIICHHBIN UHTETpa; YMETH
HaXOJHUTh IPOU3BOJHBIE AJIEMEHTAPHBIX
GyHKIMA,  HUCHONB3YSd  CIPABOYHBIC
MaTepuabl; HCCJIE0BATh B
OPOCTEHIINX Cclydasx (QYHKIUM Ha
MOHOTOHHOCTb, HAaXOJUTh HanOOJbIINE
U HauMEHbIIME 3HAYeHUs (QyHKIUH;
CTpOUTh  Tpaduxu

HCIIOJIb30BAHHUEM

MHOTI'OWJICHOB C

armapara
MAaTEMATUYECKOTO aHAIN3a; MPUMEHATH
MIPOU3BOJHYIO TPU PEIICHUM 3a7ad Ha
JIBUKCHUE,

pemarb IIPAKTUKO-

OPUEHTUPOBAHHBIC 3a7a4u Ha

HauOOJbIINE W HAaUMEHBIIINE 3HA4YCHUI,

Ha HaxXO0XICHUC IIyTH, CKOPOCTH H

YCKOPEHHUS;

- yMeTh ONEpUPOBaTH MOHITHUAMHU:
panuoHanbHas QYHKLHMs, IOKa3aTeIbHas
byHKIHS, CTENIEHHAas! byHKIHS,
Jgorapudmuyueckas byHKIMS,
TPUTOHOMETPHUECKHE byHKIMH,




JIOKa3aTeIbCTBA CBOUX YTBEPKICHHM,

3a/aBaTh MapaMeTpbl W  KPUTEpUU
peLIeHus;

- AHAJIM3UPOBATH IIOJYYCHHBLIC B XOAC

peuICHUA 3aJa4uun PE3YyJIbTAaThI,
KPUTHUYCCKHU OIICHHMBATDH 1%9,¢
AO0CTOBCPHOCTD, IMPOTrHO3HUPOBATH

HN3MCHCHHUC B HOBBIX YCJIOBHSIX,

-- YMCTb NEPCHOCUTD 3HaHUA B

MO3HABATEIbHYI0 M  NPAKTUYECKYIO
0071aCTH KU3HENCATEILHOCTH;

- yMETb HHTETPUPOBATh 3HAHUA U3
Pa3HBIX MPEIMETHBIX 00JIaCTelH;

- BBIJBUIaTh HOBBIC WJIEH, MpeiiaraTbh
OPUTMHAJIBHBIE MMOJXO0/Ibl U PEIICHUS;

M CIOCOOHOCTH HMX HCIIOJb30BAaHHUS B
MMO3HABATEIbHOM u COoIMaJIbHOM

IIPAKTUKE

oOpaTHbie (YHKIIMHA, yYMEHUE CTPOUTH
rpaduku byHKIINH,
UCIIOJIb30BaTh TpaUKU MPH H3yUYECHUU

M3YYEHHBIX
NPOIECCOB W  3aBUCUMOCTEH, IMpH
pelIeHnr 3aJa4 H3 JAPYTruX Y4eOHBIX
NPEIMETOB | 3a/1a4 U3 PEAIbHOH JKHU3HH,
BBIpaXaTh (HOpPMyIaMH 3aBHCHUMOCTH
MEXy BEIIMYNHAMU;

- yMeTh pemaTh TEKCTOBBIE 3aJa4d
pa3HbIX THUMOB (B TOM 4HCJIE Ha
MIPOIICHTHI, JOJIM M YaCTH, Ha JBUKEHUE,
paboTy, CTOMMOCTH TOBapOB M YCIYT,
HAJIOTH, 3aJa4u U3 00JaCTH yNpaBJICHHUS
JUYHBIMH W CEeMEWHBIMU (UHAHCAMU);
COCTABJISITh  BBIPDAKCHUS, ypaBHEHUS,
HEPaBEHCTBA M MX CHCTEMBI 110 YCIOBHIO
3a/a4H,

HCCJICA0BATH IMOJIY4YCHHOC

pelieHue u OIICHUBATh
paBAONOA00HOCTh PE3yJIbTATOB;
- yMeTb ONEpUpPOBATH

cpenHee apupMeTUYECKOE,

TTOHATHSIMM:

MeauaHa,
HauOOJIbIIICE M HAUMEHBIIEE 3HAYCHUS,
pasmax,

AUCIICpCU, CTaHAApPTHOC

OTKJIOHEHHE YHCIIOBOTO HAbOpa; yMeETb

W3BJICKATh, WHTEPIPETUPOBATH
MHPOpPMAIMIO,  TPEJICTAaBICHHYIO B
TabnauIax, Ha Juarpammax, rpadukax,
OTPaXKAIIIYI0  CBOMCTBAa  peajbHBIX

IMpouecCcoB M HBJ’ICHPIﬁ; MMpeACTaBIATh

uHDOpPMAIIMIO C TOMOINBIO TaOIUIl U
TarpaMm; HCCIIeI0BATh
CTATUCTUYECKHE JTAHHBIC, B TOM YHCIIC C
NpUMEHEHHEM Tpa@uuecKuX METOJ0B H

QJICKTPOHHBIX CPCICTB,

- YMEThb OIEpPUPOBATh IOHITUSIMH:
CIy4yalHbId  OIBIT W  CIly4yalHoe
COOBITHE, BEPOATHOCTh  CIIy4ailHOTO
COOBITHS; YMEHUE BBIYUCIISITH
BEPOSITHOCTD c VCII0JIb30BAHUEM




rpaguyecKkux  METOAOB; MPUMEHSTh
GopMyIIbl  CIOXKEHHSI U YMHOXCHHS
BEPOATHOCTEH, KOMOMHATOPHBIE (DAKTHI
u  GopMyaBl TpH pEIIeHUH 3ajad;
OLIEHUBATh  BEPOSITHOCTH  PEAIbHBIX
COOBITHI; 3HAKOMCTBO CO CIIy4ailHBIMHU
BEJIMYMHAMHU;  yMEHHE  IPUBOJAUTH
pUMEpHI MPOSBICHUS 3aKOHA OOJBIINX
qrcesl B MPUPOAHBIX U OOIIECTBEHHBIX
SBIICHUSX;

- yMEThb ONEpUPOBATH MOHATHIMHU:
TOUKa, npsaMas, IUIOCKOCT,
IpPOCTPAHCTBO,  JABYIPaHHBI  yrou,

CKPELLUBAIOIIHAECS IpsIMEBIE,
I1apaJuIeIbHOCTh 51
IIEPIIEHIUKYJISIPHOCTD IPSAMBIX u

IUIOCKOCTEH, YTOJd MEXAYy HpPSIMBIMH,
YIol MEeXAy NpSAMON M IJIOCKOCTHIO,
yrojl MEeXAY IUIOCKOCTSIMH, PacCTOSIHUE
OT TOYKH JI0 IUIOCKOCTH, PAacCTOSHUE
MEXIY MpsIMBIMH, PACCTOSHHE MEXIy
IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh
IpU PELICHUH 3a]1a4 U3YUYECHHbIE (DaKThI
U TEOpEeMbl IUIAHUMETPUU; YMEHHUE
OLICHUBATh pazMepsbl O00BEKTOB
OKpY’KaloLIero Mupa;

- yMeTh ONEpUPOBaTh MOHITHUAMHU:
MHOTOT'paHHUK, ceueHue
MHOTOTpaHHMKa, KyO, mapasuiesenuner,
npusma,  nupamuga, — ¢urypa U
MOBEPXHOCTh  BpPAICHHS,  [UJIHHID,
KOHYyC, mmiap, cdepa, ceueHus QuUrypbl
BpAIllEHHUs, IUIOCKOCTh, Kacaromascs
cdepbl, HUIMHIpA, KOHYyCa, IJIOUIAlb
MOBEPXHOCTH  NHUPAMHUIBI,  MPHU3MBI,
KOHyCa, NMIUHIpa, Iomans chepsl,
o0BbemM KyOa, IPSIMOYTOJIBHOTO
napajuieNienunena, nupamMmuibl, ITpU3MBbl,
HWIMHApA, KOHyca, Ilapa; YMEHHUe




n300paxaTh MHOTOTPaHHUKHU U
MTOBEPXHOCTHU BPAILECHHUS, UX CEUYECHUS OT
PYKHM, C  TOMOUIBIO  YEpPTEXKHBIX
UHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB;
YMEHUE PACIO3HaBaTbh CHMMETPUIO B
IPOCTPAHCTBE; YMEHHE paclO3HABATh
[IPaBUJIbHBIE MHOTOTPAHHUKY;

- YMETb ONEPUPOBATH IOHATHUAMM:
JIBUKEHHE B MPOCTPAHCTBE, MOJO0OHBIE
¢burypsl B MpoCTPaHCTBE; MCIOIb30BATH
OTHOILLIEHUE IUIONIAACH IMOBEPXHOCTEU U
00beMOB  TOAOOHBIX  (uryp  mpu
peLIcHUH 3a/ay;

- YMETb BBIUYHCIATH TI'€OMETPUUYECKUE
BEJIMYUHBI (IJIMHA, YroJj, IUIOLIA/b,
o0BeMm, IUIOIIA/b MOBEPXHOCTH),
UCIIONIB3Ysl M3y4YeHHbIE (POpPMYIBI U
METO/BL;

- YMETb ONEpPUPOBATH IOHATHUAMMU:
OPSIMOYTOJIbHAs CHUCTEMa KOOPJWHAT,
KOOPMHATBI TOYKH, BEKTOP,
KOOpJIMHATBl ~ BEKTOpa,  CKaJsSIpHOE
IIPOU3BEJCHUE, YTOJI MEXIY BEKTOpPaMH,
cymMma BEKTOPOB, MIPOU3BECHUE
BEKTOpa Ha YHCIO; HAaXOAHUTh C
IIOMOILBIO U3YyYECHHBIX bopmy
KOOPMHATBI CEpEIUHbI OTpe3Ka,
PACCTOSIHUE MEXKY ABYMS TOUKAMY;

- yMeTb BBIOMpATh  MOAXOISALIUM
W3YUYEHHBIM METOJ JUI pELIECHUS 3a/1a4H,
pacrno3HaBaTh MaTeMaTUYECKUE (PaKThI U
MaTeMaTUYeCKHEe MOJENIA B MPHUPOIHBIX
M OOILNECTBEHHBIX  SIBICHMAX, B
UCKYCCTBE; yMeHue IPUBOJUTH
IPUMEPBl MaTEMAaTHYECKUX OTKPBITHH
POCCUHCKOU 151 MHUPOBOU
MaTeMaTUYECKON HAYKH.

- YMETb ONEPUPOBATH IOHATHUAMM:
ONPENENICHNE,  aKCUOMa,  Teopema,




CIICJICTBHE, CBOMCTBO, MPU3HAK,

J0Ka3aTeNIbCTBO, pPaBHOCHUJIbHBIC
(bopMyIIHPOBKHY; yMEHUE
dhopMynMpoBaTh obpatHoOe u
IIPOTUBOIIOJIOXKHOE yTBEPXKICHHUE,

OPUBOJUTH MPUMEPHI U KOHTPIPUMEDHI,
UCIIOJIb30BaTh METOJ] MaTeMaTH4eCKOU
WHIYKIIUW; TPOBOIUTH JOKA3aTeIbHbBIE
paccyXJeHUs TpU peUIeHHH 3ajad,
OLICHHWBATh JIOTHYECKYIO MPaBUIbHOCTD
pacCyKJIeHUN;

- yMeTb ONEPUPOBATH MOHATUAMHU:
MHO>KECTBO, IMOJAMHOECTBO, OMNEPALNH
Haj MHO>KECTBaMU; yMEHUe
UCIIOJIb30BATh TEOPETUKO-
MHO>KECTBEHHBIH armapar JiJIsl ONUCaHUsS
peabHBIX MPOLIECCOB M SBICHUN NpU
pEIIeHUH 3a/1a4, B TOM YHUCJIE U3 IPYTHX
y4eOHBIX NMPEIMETOB;

- YMETh ONEPUPOBATH MOHIATUAMU: Tpad,
CBSI3HBIN Tpad, nepeBo, MUK, rpad Ha
IUIOCKOCTH;  YMEHHE  3aJaBaTh U
OTHCHIBATh rpadsl Pa3TUYHBIMA
crocobaMu; HMCMOIb30BaTh TIpadbl MpH
pellIeHnH 3a7a4;

- yMeTh  CBOOOJHO  OIEPUPOBATH
NOHATUSIMU: COYETaHUE, MEPECTAHOBKA,
YHUCJIO COYETaHUM, YMCIIO MEPECTAHOBOK;
ounom HpIOTOHA; ymMeHHE NPUMEHSTH
KOMOMHATOPHBIE (PaKThl U PACCyKICHUS
JUI peIlleHus 3324,

-yM€Th  ONEpUPOBATH  MOHATHIMHU:
HaTypajJbHOE YHCJO, LEJ0e YHCIIO,
OCTaTOK 10 MOAYJI0, palMOHAIBLHOE
4HCIIO, UppalMOHATIBHOE 4HCIIO,
MHOXXECTBAa  HATypajbHBIX,  LEJbIX,
paloHaIbHbBIX, JEHCTBUTEILHBIX
Yrcell; yMEHHUE UCIOIb30BaTh MPU3HAKU
JICJIMMOCTH, HauMEHBIITNN o0t




IEeNUTENIb W HaWMeEHbllee  oOlee
KpaTHOe, anroput™M EBkimma mpu
pelleHnn  3aJav;  3HAKOMCTBO  C
Pa3NUYHBIMU HO3UIIMOHHBIMU
crCTeMaMH CUHCIICHHS;

- yMeTb  CBOOOJHO  OIEPUPOBATH
HOHATUSIMH:  CTENEHb €  LEJbIM
[I0Ka3aTeyieM, KOPEHb  HaTypajlbHOMN
CTETIEHU, CTENeHb C PAINUOHATHHBIM
MOKa3aTeNeM, CTETEHb C
JNEUCTBUTEIbHBIM (BEIIECTBEHHBIM)
rokasareseM, Jorapupm 4ducia, CUHYC,
KOCUHYC ¥ TaHT€HC MPOU3BOJIBHOTO
LV (GIER

- yMeTh ONEPUPOBATH IOHITHIMU:
TOKJECTBO, TOXJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE,
HEpPABEHCTBO, CHUCTEMA YPAaBHEHUM U
HEpaBEHCTB, PaBHOCHIJIBHOCTD
YpaBHEHMI, HEPAaBEHCTB M CHUCTEM,

panroHalbHbIE, UppalroHalbHbIE,
MOKa3aTeJbHbIE, CTETICHHBIE,
jorapudmuueckue,

TPUTOHOMETPHUECKHE YpaBHEHUS,

HEpPaBEHCTBA M  CHUCTEMBI; yMEHHUE
pemiath ypaBHEHHs, HEpPAaBEHCTBA U
CUCTEMBl C TIOMONIBIO  Pa3IUIHBIX
TIPUEMOB; pemarhb ypaBHEHUS,
HEPaBEHCTBA U CHCTEMBI C IapaMeTpoM;
MIPUMEHSATh YPaBHEHUS, HEPABEHCTBA, UX
CUCTEMBI JIJISl PEIICHHS] MAaTEMAaTHIECKUX
3a/lad W 3a/1ad U3 Pa3InyHbIX o0jacTei
HAYKH U peasIbHOM JKU3HU;

-yMeTh CcBOOO/THO OTIepupOBaThH
MOHSATUSIMU: rpadguk byHKIMH,
obpartHas byHKIWMA, KOMITO3UIIUS
byHKIH, JMHENHas byHKIHS,

KBaJpaTHuHass (QYHKIUS, CTENeHHas
byHKIUS ¢ IeNbIM  [OKa3aTeleM,




TPUTOHOMETPUIECKHE byHKINH,
oOpaTHbIe TPUTOHOMETPHUECKHE
byHKIHH, MoKa3aTeJIbHas u
norapupmuueckass GyHKIUU; YMEHUE
CTpOUTh TpaduKku (HYHKIMMA, BBHITTOIHSTh
npeobpazoBanus rpaduKoB PYHKIINIH;
yMEHUue UCI0JIb30BaTh rpaduku
GyHKIMA 711 U3YyYEeHHsI TPOIECCOB H
3aBHCHUMOCTEH MpHU pElICHUH 33434y M3
ApPYTUX YYEOHBIX TIPEIMETOB H W3
peanbHOU KU3HY, BBIpAXXaTh
dbopMynaMu  3aBUCHUMOCTH  MEXIY
BEJIMYMHAMU;

yMeHue cBOOOAHO OIIEpUPOBATh
ITOHATHUSIMU: YETHOCTH byHKIIH,
IIEPUOJUYHOCTD byHKIIH,
OTPaHUYECHHOCTD byHKIIH,

MOHOTOHHOCTh  (DYHKIIHMH, 3KCTPEMYM
(dbyHKIIMK, HAUOOJbIIEE U HAaWMEHbIIIEE
3HauYeHUsS] (QYHKUMHA Ha TPOMEXKYTKE;
yMEHUE  MPOBOAUTH  HCCIEIOBaHUE
byHKINH,

YMEHHE HCIIOJIb30BaTh CBOICTBA U
rpadukn  QyHKUMA ANA pelIeHus
ypaBHEHUH, HEpPaBEHCTB U 3aJay C
napameTpamu; U300pakaTh Ha
KOOPJIMHATHON TIJIOCKOCTH MHOECTBa
pELIEHN ypPAaBHEHUM, HEPABEHCTB U HX
CUCTEM;

- yMeTb CBOOOJHO  OMNEPHUPOBATH

MTOHSATHSIMMU: MOCJIEA0BATEIBHOCTD,
apudmernueckas porpeccus,
reoMeTpruYecKast IpOrpeccHs,
OECKOHEYHO yOBIBaIOIIAs

reoMeTpUYecKass TPOTPECCHs; yMEHHE
3a71aBaTh TIOCIIEIOBATEIBHOCTH, B TOM
Ypcie C TOMOIIBI0  PEKYyPPEHTHBIX
bopmy;

- yMeTh ONEPUPOBATH MOHITHIMHU:




HETMIPEPHIBHOCTh (YHKIIUUA, ACHUMIITOTHI
rpaduka (yHKOWM, TEepBas W BTOpas

MIPOU3BOAHAS byHKIUH,
r€OMETPUYECKUN ¥ (HU3NUECKUN CMBICT
POU3BOIHOM, nepBooOpazHas,
ONPENCIICHHBIM  WHTErpaJl;  yYMECHHUE
HaXOJIUTh ACUMIITOTHI rpaduxa
byHKINH, yMEHHE BBIYUCIISTh

MPOU3BOAHBIC CYMMBI, TPOU3BEACHMUS,
4aCTHOTO ¥ KOMITO3UIIMKA  (PYHKITUH,
HAaxOJIUTh YpaBHEHWE KacaTeJbHOU K
rpaduky QyHKINH,

YMEHHE HCIIOJIb30BaTh IPOU3BOIHYIO
Ui UccienoBaHuWs — (PpyHKOMA, A
HaXOXJEHUS HAWIY4IIero pelieHus B
MPUKIAAHBIX, B TOM YHCJIE COIMATbHO-
HKOHOMUYECKUX U (PU3HUECKUX 3a]adax,
Ui~ OMNpeneNeHus:  CKOPOCTH U
YCKOpPEHUS; HaxXOOUTh IUIOMIATU U
00beMbl (GUTYp C TTOMOIILI0O MHTErpaa;
NPUBOJUTH MPUMEPHI MATEMATHYECKOTO
MOJIETTUPOBAHUS C MOMOIIBIO
muddepeHnnanbHbIX YpaBHEHUH;

- yMeThb ONEPUPOBATH TOHATUSIMH:
KOMIUIEKCHOE ~ YMCIIO,  COTPSIKCHHbBIE
KOMIUIGKCHBIE ~ YWCJa, MOAyJIb H|
apTyMEHT KOMIUIEKCHOTO 4ucia, Gopma
3aIncu KOMILUIEKCHBIX qrcen
(reomeTpudeckasi, TPUTOHOMETpPUYECKAsI
u anreOpanyeckas); yMeTh IPOU3BOIUTH
apudmernyeckue JEUCTBHUS C
KOMIUIEKCHBIMA YHCJIAMH; TPUBOIUTH
IPUMEPBI UCTIOIH30BAHMS KOMIUIEKCHBIX
qHCel;

- yMeTb CBOOOJHO  OMNEPHUPOBATH
MOHATUSMHU: CpeHee apuPMETHIECKOe,
MearaHa, HauOoJsblliee U HaHMMEHbIEe
3HAYEHMUS, pa3Max, aucrepcus,
CTaHJIaPTHOE OTKJIOHEHUE JJIsI ONUCAHHUS




YHUCIIOBBIX JAQHHBIX; YMEHHE
HCCIIEI0OBATh CTATUCTUYECKUE TaHHBIE, B
TOM yucie c IIPUMEHEHUEM
rpauyecKux METOJOB U 3JIEKTPOHHBIX
CpPEIACTB;  rpaMuecKku  HCCIEN0BaTh
COBMECTHbIE HAOIIOAEHHS C MOMOILBIO
IAarpaMM pACCEMBAHUS W JIMHEWHOM
perpeccuu;

- yMETh  HAaxXxOOuUThb  BEPOSTHOCTH
COOBITUI C HCIIOJIb30BAaHUEM
rpauyecKux METOJIOB; MPUMEHSAThH IS
peuieHns 3aaad (popMysbl CIOKEHUS U
YMHOXEHHUSI BEpOSITHOCTEH, (opmyity
IIOJIHOM BEPOSITHOCTH, bopmyity
bepuynnu, koMOuHaTOpHBIE (AKTHI U
bopMyIbl;  OLIEHHBATh  BEPOSTHOCTH
peanbHbBIX COOBITHI; YMEHHE
ONEPUPOBATh TMOHATUAMM: CIIydalHas
BEJIMYMHA, pacrpeneseHue
BEPOSITHOCTEH, MaTEMaTUYECKOE
OKHJlaHUE, IUCIEPCHUS U CTAHAAPTHOE
OTKJIOHEHUE  CIly4alHOM  BEJIMYMHBI,
GyHKIUM pacnpefeneHus] U IUIOTHOCTH
PAaBHOMEPHOIO,  NOKAa3aTeNIbHOIO U
HOPMAJIbHOTO pPacCHpeleIeHUNd; YMEHHUE
UCIIOJIB30BaTh  CBOMCTBA  M3YyYEHHBIX
pacupenesneHui Uil peleHus 3ajad;
3HAKOMCTBO C  IOHATUSAMH:  3aKOH
0O0JBIINX YHCEN, METO/bl BBIOOPOYHBIX
HCCIICIOBAHNM; YMEHHE NPHUBOAUTH
pUMEphI MPOSBICHUS 3aKOHA OOJBIINX
qycesl B MPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSIX;

- yMeTb  CBOOOJHO  ONEPHUPOBAThH
HNOHATUAMU: TOYKA, MpsAMast, INIOCKOCTH,
IPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKHH
yIoJI, ABYI'PAHHBIM YIOJI, TPEXTPAHHBIN
YIOJI, MEPECEKAIOIINECS, NapalIeIbHbIC
u CKpEILMBAIOIINECS IIpsIMBIE,




napajuieIbHOCTh u
NEPIEHIUKYISIPHOCTh OpsSMBIX |
IUIOCKOCTEH, YTOJd MEXAYy NpPSIMBIMH,
Yyrojd MEXAy MpsSMOA ¥ TUIOCKOCTBIO,
Yyrodl MEXAYy IUIOCKOCTSIMH, yMEHHE
HCIIONIb30BaTh TPU  PEIICHHH 3ajad
M3y4eHHble  (aKTBl W TEOPEMBI
IUIAHUMETPUH;  YMEHHE  OIICHHBATh
pa3Mepsl OOBEKTOB B  OKpYKaroOIIEeM
MUpeE; yMEHHE OTIepPUPOBATH
MOHATUSIMU: MHOTOTPAaHHUK, CEYCHUE
MHOTOTPaHHHKA, MpaBUIIBHBIHI
MHOTOTPAaHHHK, TpU3Ma, NHpaMHIa,
durypa W TOBEPXHOCTh BpAIICHHUS,
MUTUHAP, KOHYC, map, cdepa, pa3BepTka
MOBEPXHOCTH, CEYCHHsT KOHyca U
WIMHApA, TapaielibHble OCH WU
OCHOBAHHIO, CEYCHUE Iapa, TIOCKOCTH,
Kacaromasicsi cepsl, IITUHIPA, KOHYCA;

YMEHHE CTPOUTH ceyeHue
MHOI'OTPAaHHHUKA, n300paxathb
MHOT'OTPaHHHKHU, burypst "

MOBEPXHOCTU BpAIICHUSI, X CEUCHHUS, B
TOM YHCIIE C TMOMOUIbIO 3JIEKTPOHHBIX
CPEICTB; yMEHHE NPUMEHATH CBOMCTBa
reOMETPUUECKUX duryp,
CaMOCTOSITENILHO dbopmynHpoBaTh
ONpeNieNieHus]  M3y4aeMblX  Quryp,
BBIIBUTATh THUIIOTE€3bl O CBOWCTBAaX U
npU3HaKax TeoMeTpUUYecKux  Quryp,
00OCHOBBIBAaTh WJIM ONPOBEPraTh UX;
YyMEHHE TPOBOJUTH KJIACCHU(PHUKALUIO
buryp 1Mo pa3NIMYHBIM TPU3HAKaM,
BBITIOJIHSATh HEoOXoIuMbIe
JOTOJTHUTEIIBHBIE IOCTPOCHUS;

- yMeTb CBOOOAHO  OINEPUPOBATH
NOHATUSIMH: TUIOIIAb (QUTYpPBI, 00BEM
¢burypsl, BETU4YMHA YTJIa, PACCTOSHUE OT
TOYKH JO TUIOCKOCTH, PAacCTOSHHE




MEXIy TPSIMBIMH, PACCTOSHUE MEXIy
IIOCKOCTSIMHU, IJIOIIATb cdepsl,
IJIOMIAh  TOBEPXHOCTH  TTUPAMHUIBI,
OpU3MbI, KOHYCa, IWIMHApPA, O0O0beM
KyOa, MPSMOYTOJIBLHOTO
napajuiesienuneaa, MupaMuibl, MPU3MBI,
IUJIWHIpa, KOHyca, Iapa; YMEHHUE
HaXOJIUTh OTHOILIEHUE 00BbEMOB
no1I00HbBIX (uryp;

- yMeTh  CBOOOJHO  OIEPUPOBATH
MOHSTUSMU: JIBYDKCHHE, MapauIeIbHbBIN
NepPEeHOC, CUMMETPHS Ha TJIOCKOCTH U B
IPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHue IMMOA00US, TOJI00HBIE
(GuUryphl; yMEHHE pacliO3HaBaTh PaBHBIC
U 1ojno0HbIe (GUTYpBl, B TOM YHCIE B
MpUPOJIE, HCKYCCTBE, AapXUTEKTYPE;
YMEHUE HCIOJIh30BaTh T€OMETPHUIECCKUE
OTHOIIICHUS, HAXOJIUTh IeOMETPHUUYECKHUE
BEJIMYMHBI  (JJIMHA, YTOJ, IUIONIAdb,
00beM) MpHU PEIICHUHU 3aJlad U3 JPYTUux
y4eOHBIX TIPEIMETOB M U3 PEaTbHOMN
JKW3HHU;

- yMeTh  CBOOOJHO  OIEPUPOBATH
MOHSATUSMU: TPSMOYTOJIbHAS CHUCTEMa
KOOPAWHAT, BEKTOP, KOOPAMHATHI TOUKH,
KOOPAWHATHI BEKTOpPa, CyMMa BEKTOPOB,
POU3BEJCHUE BEKTOpa Ha  YHUCIIO,
paslioKeHHe BEKTopa Mo  0Oas3ucy,
CKaJIIPHOE TPOU3BEICHUE, BEKTOPHOE
MIPOU3BEICHNE, YTOJl MEXIYy BEKTOPaMU;
YMEHUE WCIOJIb30BaTh BEKTOPHBIA U
KOOPJAWHATHBIA METOJ JJIsl PEIICHUS
reOMETPUYECKHUX 3aJlad M 3a7a4 JPYTUx
y4eOHBIX  NIPEJAMETOB;  OMNEPUPOBAThH
NOHATUSIMM: MaTpuua 2x2 u  3x3,
OTIPEIETUTEIb MaTPHIIBI,
T€OMETPUYECKUIA CMBICI OTMIPEACIIUTEIIS;
- YMETh MOJIETTUPOBATh  pEaTbHBIC




CUTyalun Ha A3BIKE MAaTCMAaTHUKH,

COCTaBJIAITh  BBIPAXKEHUS, YPaBHEHMS,
HEPABEHCTBA M UX CHCTEMBI 10 YCIOBHIO
3aJa4d, MCCJIENOBaTh  IOCTPOEHHBIE
MOJENN C HCIOJIb30BAHMEM ammapara
anreopsl, WHTEPIIPETUPOBATH
NOJYYEHHbId  pe3yJIbTaT;  CTPOUTh
MaTE€MaTUYECKHE MOJIETU C IOMOILBIO

IrCOMCTPHUICCKUX MOHITUH U BCINYHMH,

pemarb CBSI3aHHBIEC C HUMU
MpPaKTUYECKUE  3aJayd;  COCTaBIISITh
BEPOSITHOCTHYIO MOJIEJTb u
UHTEPIPETUPOBATH MOJIyYeHHBIN

pe3yabTaT; pCllaTh IMPHUKIIAAHBIC 3aJa4uu
cpeacrBaMm MaTCMaTU4YCCKOIro aHajinia,

B TOM qucue COLIMAJIBHO-
YKOHOMMYECKOTO " buznyecKoro
XapaKTepa;

- YMEHUE BBIOMpATh NOAXOIALINN METOA
JUIsL  pELICHHs  3aj]a4yd; IOHMMaHue
3HAYMMOCTH MAaTEMaTUKH B HW3Y4YCHUU
IIPUPOIHBIX " 0OIIECTBEHHBIX
IIPOLECCOB WU SIBICHUW;  YMEHHE
pacro3HaBaTh  NPOSBICHUE  3aKOHOB
MaTeéMaTUKM B HCKYCCTBE, YMEHHE

OPUBOJIUTH TMPUMEPHI MATEMATHUYECKUX
OTKPBITUA POCCUHUCKOM U  MHUPOBOM
MaTeMaTU4ECKOW HAYKH

B o0mactu 1EHHOCTH  HAy4YyHOTO
MTO3HAHUS:

-c)OPMUPOBAHHOCTh ~ MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKu U
OOIIIECTBEHHON MPAKTUKH, OCHOBAHHOTO
Ha uanore KYJBTYP,

CIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO
MECTa B MOJIMKYJIbTYPHOM MUDE;

- COBEPILICHCTBOBAHUE S3BIKOBOM U
YUTATENBCKOU KYJIbTYPhl KaK CpEIICTBA

- yMEThb ONEpUPOBATH MOHATHIMHU:
panoHagbHas GyHKIHUS, TOKa3aTeIbHas
byHKIHS, CTENIEHHAas! byHKIHS,
jgorapudmuueckas byHKIWMS,
TPUTOHOMETPUYECKHE byHKIMH,
oOpaTHble (YHKIIMH; yMEHHUE CTPOUTh
rpaduku M3YUYEHHBIX byHKIUH,

UCIOJIb30BaTh TpaUKU MPHU H3yUYECHUU

IIPOLECCOB WU 3aBUCUMOCTEH, IIPU
pelIeHnn 3aJa4 M3 JPYTUX Y4eOHBIX

npeaAMCTOB U 3a/1a4 U3 peaanoﬁ KHU3HU,




BBaHMOﬂeﬁCTBHH MCXKIYy JIOJIbMHU H
ITO3HAHHWA MUPA;

- OCO3HaHME LIEHHOCTH HAY4YHOU
HesITeIbHOCTH, TOTOBHOCTb
OCYILIECTBIISATh HPOEKTHYIO u
MCCIIEI0BATENBCKYIO AeSITeTbHOCTD
MHIMBUIYaIbHO U B TPYTIIIE.

OBnanenue YHUBEPCAIbHBIMU
y4eOHBIMU MO03HABATEIbHBIMU
JNICUCTBUSIMU.

B) pabota ¢ nHpOpMaIHei:

- BJaJeTh HABbIKAMHM  IOJYYECHHUS

I/IH(bOpMaHI/II/I N3 HMCTOYHHUKOB Pa3HbIX
THUIIOB, CaMOCTOATCIIbHO OCYIICCTBJIIATDH

IIOMCK, AaHajau3, CHUCTEMATHU3aLUI0 U
MHTEPIPETALAIO uHbOopMaIuu
Pa3JIMYHBIX BHJIOB " bopm
IIPEACTABIICHHUS;

- cO3/1aBaTh TEKCThI
dbopmaTax ¢  ydeTrom
uH(poOpMaIlUM W 1eJIEBOM ayJUTOpPHUH,

opmy

B Pa3IUYHBIX
Ha3zHauYCHUS
BbIOMpast ONTHMAJIbHYIO
MpEeICTaBICHUS U BU3YyaJTU3alliu;
- OLICHUBATH JOCTOBEPHOCT,
uHbopMaIuu, ee
COOTBETCTBUE IPABOBBHIM M MOPAIbHO-

9THYCCKHNM HOPMAaMm;

JICTUTUMHOCTD

- HCII0IB30BaTh Cpe/cTBa
UH(OPMAITMOHHBIX U
KOMMYHUKAITMOHHBIX ~ TEXHOJIOTHMA B
pereHnn KOTHUTHBHBIX,
KOMMYHHUKATHUBHBIX 51
OpraHU3aIMOHHBIX 3a1a4 c
COOJIFOIEHUEM TpeOOBaHUM
OPrOHOMHUKH, TEXHHKH OC30MacHOCTH,
TUTHEHEI, pecypcocoepexeHus,

MPABOBBIX W JTHYECKUX HOPM, HOPM
nH()OpPMAITMOHHOM 0€30TTaCHOCTH;
- BIIQJICTh HAaBBIKAMH PACIIO3HABAHUS U

BbIpaXaTh (popMyJIamMH 3aBUCHUMOCTHU
MEX1y BEIUYUHAMU;

- yMEThb ONEpUpPOBATH MOHATHIMHU:
TOECTBO, TOKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHUCTEMa YpPaBHEHUH U
HEpaBEHCTB, PaBHOCHIJIBHOCTD
YpaBHEHUH, HEPABEHCTB M  CHCTEM,
paloHasbHbIE, UppalMOHATIbHBIE,
MOKa3aTesbHbIE, CTETICHHBIE,
Jorapudmuyeckue,

TPUTOHOMETPHUYECKHUE ypaBHEHHS,

HEPABEHCTBA U CUCTEMBI; YMETh PEIIaTh
ypaBHEHUS, HEPABCHCTBA M CHCTEMBI C
MTOMOIIIBIO PA3JIMYHBIX MPUEMOB; PEIIaTh
ypaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
napamMeTpoM; TMPUMEHSATH ypaBHEHUS,
HEPaBEHCTBA, X CUCTEMBI JIJIsl PEIICHUS
MaTeMaTUYECKUX 3amad M 3a7a4  Hu3
pa3IMYHBIX 00JIacTell HAYKH M peaIbHOM
KU3HH;

- yMeTh  CBOOOJHO  OIEPUPOBATH
MOHSTUSMU: JIBYDKCHHE, MapajuIeIbHbBIN
MEePEHOC, CAMMETPHS Ha TUIOCKOCTH W B
MPOCTPAHCTBE,
npeoOpa3oBaHue MMOAO00US, TOJI00HBIE
(GUTypBI; YMETh PaclO3HABaTh PABHBIC H
nojo0HbIe (UTYyphl, B TOM 4YHCJIE B
IpUpPOAC, HCKYCCTBE, apXUTEKTYPE;
YMETh HCIOJIb30BaTh TE€OMETPUIECCKUE

HIOBOPOT,

OTHOLICHMA, HAXOAUTb I'COMCTPUICCKUC

BEIMYUHBI (IJIMHA, YTOJ, IUJIOMIAb,
00beM) MpHU PEIICHUHU 3aJlad U3 JPYTUx
y4eOHBIX TPEIMETOB M U3 peaTbHOU

KHN3HHU




3aIUATHI uHbopMaIuy,
uH($OPMALMOHHON 0€30MacHOCTH
JUYHOCTH

B o6macti yXOBHO-HPaBCTBEHHOTO
BOCITUTAHUSL:

-- c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUSI, STUIECKOTO IMOBEICHUS;

- CIIOCOOHOCTH OILIEHUBATh CUTYAIHIO U
OCO3HaHHBIE

IIPUHAMATh peuienus,

OpPUEHTHUPYSICh Ha MOPAJIBHO-
HPABCTBEHHBIE HOPMbI U LIECHHOCTH;

- OCO3HaHue BKJaJa B
OCTPOEHUE YCTOMYMBOTO OYIyIIETO;

- OTBETCTBCHHOC OTHOIICHHMEC K CBOHUM

JIMYHOT O

poauTensiM U (WIM) JAPYTUM YJieHaMm
CEMbH, CO3JaHUI0 CEMbUM HA OCHOBE
OCO3HAHHOTO  NPUHATHS  LEHHOCTEU
CEeMEHHOW J>KHU3HU B COOTBETCTBUU C
TpaguuusIMu HapoaoB Poccuu;

OBnanenue YHUBEPCAIbHBIMU

PETYIATHBHBIMU I[CﬁCTBHHMHZ

a) caMOOpraHu3aIus:

- CaMOCTOATEILHO  OCYIIECTBISAThH
MMO3HABATEIIbHYIO NEeSATENHHOCTD,
BBISIBISITH ~ TPOOJIEMBI,  CTaBUTh U

¢dbopMyIHpoBaTh COOCTBEHHBIE 33/1a4H B
00pa30BaTeNIbHOM  JESATENBHOCTH U
’KM3HEHHBIX CUTYallUsX;

- CaMOCTOATEIBHO COCTaBIISATh IUIAaH
npobyiieMbl ¢

peuICHNUA Yy4C€TOM

UMEIOLINXCA PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U NPEATIOYTEHNM;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlHsIM;
Croco0CTBOBaTh  (DOPMUPOBAHUIO U
OPOSBJIICHUIO LIMPOKOW JpyIHULIHHA B
pasHbIX 00JACTAX 3HAHHUM, MOCTOSHHO
MOBBILIATH CBOM 00pa30BaTENbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

- YMCTb OICpUPOBATH ITOHATHAMMU:
HppalMOHAJBbHBIC,

CTCIICHHBIC,

panroHalbHbIE,
HOKa3aTeJbHbIE,
Jorapudmuueckue,
TPUTOHOMETPUYECKHE  YPAaBHEHHUS U
HEPABEHCTBA, UX CUCTEMBI;

MOHITHSIMHU:

- YMETb OIEPUPOBATH

MHOTOT'paHHUK, ceueHue
MHOTOTpaHHMKa, KyO, mapajuieNenuner,
burypa u

[WJTUH]ID,
KOHYyC, miap, cdepa, ceueHus Qurypbl

IMpu3Ma, nmupamMuaa,

IIOBEPXHOCTb  BpAlLICHUS,
BpAILICHUA,
chepbl, UWIMHIpa, KOHYca, IUIOMAIb

IINIOCKOCTBh, Kacaromasiacs

MOBEPXHOCTH  MUPAMHIBI,  TPU3MBI,
KOHyca, MMIWHApA, IUIOMAAb CQepsl,
00bemM KyOa, MPSIMOYTOJLHOTO
napasuiefienunea, MUuPaMuIbl, TPU3MBI,
ATUHAPA,

n300paxkaTh
MMOBEPXHOCTU BPAIICHUSI, UX CEUCHUS OT
pyKH, C
MHCTPYMEHTOB H JIEKTPOHHBIX CPE/ICTB;
CUMMETpPHUIO B

pacCiio3HaBaTb

KOHyca, IIapa;

MHOTOI'paHHHUKHN u

YMEHHE

MOMOIIBI0O  YEePTEKHBIX
yMETh Pacrno3HaBaTh
OPOCTPAHCTBE; YMETh
MpaBUIILHBIE MHOTOTPAHHUKH,

MOHSTUSIMU:

- YMETb OIEPUPOBATH

MMpAMOYIroJibHasAs CHUCTCMA KOOPAWHAT,

KOOPJIMHATHI TOYKH, BEKTOD,
KOOpPAWHATBl ~ BEKTOpA, CKAJISIPHOE
IPOU3BENCHUE, YTOJI MEXKIY BEKTOPAMH,
cymMma BEKTOPOB, IPOU3BENCHUE
BEKTOpa Ha YHCJIO; HAaXOAHUTh C
MTOMOILBIO W3YYEHHBIX bopmyn
KOOPJIMHATHI CepeINHbI OTpe3Ka,

PaCCTOSAHUC MCIKAY ABYMS TOUKaAMU




UCIIOJIb30BaTh MpHUEMbl pediexcun ass
OLICHKH CHUTyallud, BBHIOOpa BEPHOTO
peleHns;
- yMeTb  OLICHUBaTh

CBOCBPCMCHHO IIPUHHUMATL PCHICHHA I10

pUCKH U

UX CHI)KEHHIO;
B) SMOLIMOHAJIbHBIN
MIPEANOIATAIOIINN CPOPMUPOBAHHOCTH:

HHTCIIIICKT,

BHYTPEHHEW MOTHMBALIMM, BKJIIOYAIOLIEH
CTPEMJIEHHE K JOCTHIXKEHUIO LEIH U
yCIexy,
YMEHHE ACHCTBOBATH, UCXOMAS U3 CBOUX

OIITUMHU3M, HWHHIMWMATHUBHOCTD,

BO3MOKHOCTEH;
- SMIIATUM, BKJIIOYAIONIEH CITOCOOHOCTH
MMOHMMAaTh SMOLMOHAJIbHOE COCTOSIHUE

IPYTHX,
OCYLIECTBIECHUHN

YYUTHIBATH ero npu
KOMMYHUKAIIVH,
CIOCOOHOCTP K COYYBCTBUIO U
CONEPEIKUBAHHUIO;

- COLMAIILHBIX HABBIKOB, BKIIOYAIOIINX

CITOCOOHOCTh BBICTpanBaTb OTHOLICHMSA

C JpYyTUMHU JIIOABMH, 3a00THTHCA,

OpOSIBIISATh  MHTEpEC M pa3peliarhb

KOH(JIUKTHI

TOTOBHOCTD K CaMOpPAa3BUTHIO, | - YMETb OMNEPUPOBATH MOHATUSIMU:
CaMOCTOSITEIbHOCTH U | CIy4allHBId ~ ONBIT W CIIy4aiHoe
CaMOOTIPeIEeICHHUIO; COOBITHE, BEpPOSITHOCTb  CIY4YaiHOTO
-OBJIaJIeHUE HaBBIKAMU yueOHO- | COOBITHS; yMETh BBIYUCIIATH
HCCIIEIOBATENIbCKOM,  MPOEKTHOM U | BEPOATHOCTh C UCIOJIb30BaHUEM
COLIMAJIbHON ACSITENbHOCTH; rpaguyecKux  METOAOB; MPUMEHSTh
OBnanenue YHHUBEPCATIbHBIMU | GOPMYIIBI  CIOKEHUSI W YMHOXKCHHS
KOMMYHHKATUBHBIMU ACHCTBUSIMHU: BEPOATHOCTEH, KOMOMHATOPHBIE (DAKTHI
0) coBMecTHast eI TeTbHOCTb: U GopMyJbl TpH pEIIeHUH 3ajad;
- OHUMATh u HCIIOJIb30BaTh | OIICHUBATh  BEPOSTHOCTH  PEajIbHBIX
npeuMyliecTBa KOMaHTHON U | COOBITUH; 3HAKOMCTBO CO CIy4YalHBIMU

WHIUBUTyTBHON PabOTHI;

- INPUHUMATb Oeiin COBMECTHOM

ACATCIBbHOCTH, OpraHU30BbIBATH n

KOODAUHUPOBATh  JIEUCTBUA 10 €€

BEJIMYMHAMU; YMEHUE  NPUBOIUTH
MIPUMEPHI TMPOSBICHUS 3aKOHA OOJIBIITUX
9UCeNl B MPUPOAHBIX W OOIIECTBEHHBIX

SABJICHUAX,




JOCTHKEHHUIO: COCTaBIIATh IIJ1aH
NEUCTBUM, pacHpenensaTb poiau ¢
Y4ETOM MHEHUHI Y4aCTHUKOB
o0CyXJaThb pe3ylbTaTbl COBMECTHOU

paboTHI;

- KOOPJAMHUPOBATh U BHITIONHSATH PabOTy
B YCIIOBUSIX pPEaTbHOT0, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aMMOICHCTBHS;

- OCYIIECTBIISITh MO3UTHUBHOE
CTpaTEernyecKoe MOBEJICHUE B
Pa3UYHBIX  CUTYalMsIX, TPOSBISATH
TBOPYECTBO M BooOpakeHue, ObITh
MHUIMATUBHBIM.

OBnanenue YHUBEPCATHHBIMU
PETYISTUBHBIMU JCHCTBUSMH:

T) IPUHITHE Ce0sl U IPYTHX JIIOICH:

- NPUHUMATh MOTHBBI W apryMEHTHI
APyTUX
pE3yJIbTATOB JIEATENBHOCTH;

- IpU3HaBaTh CBOE IIpaBO U IIPaBO
APYTUX JIIOJIeH Ha OLIMOKHY;

BI(S7 pu aHaJn3e

- pa3BHUBaTh CIIOCOOHOCTh TIOHUMATh
MHP C HO3ULIMU JPYTOro YEIOBEKa

- yMeTb CBOOOJHO  OMNEPHUPOBATH

IIOHATHUAMM. CTCIICHDb C OCJIbIM

[I0Ka3aTejieM, KOPEHb  HaTypajlbHOMN
CTCIICHU, CTENECHb C PAaIMOHAJILHBIM
[I0Ka3aTelIEM,
JIEUCTBUTEILHBIM (BelIeCTBEHHBIM)

IOKAa3aTCJIEM, J'IOI‘apI/I(bM quciia, CUHYC,

CTCIICHb C

KOCMHYC MW TaQHI'CHC IIPOU3BOJIbHOI'O

qHCIIa;

- yMeTb CBOOOJHO  OMNEPHUPOBATH
MOHATUSIMH: rpaduk byHKIHIH,
obpartHas byHKIWMA, KOMITO3UIIUS
GyHKIUH, JTUHEHHAas byHKIHA,
KBagpaTuyHas  (QYHKIHs, CTETICHHAsS
GyHKIMST € TEJIbIM  TOKa3aTeseM,
TPUTOHOMETPUIECKUE byHKINH,
oOpaTHbIe TPUTOHOMETPHUECKHE
byHKIHH, MmoKaszaTeJIbHas u
gorapupmuueckas (PyHKUUH; yMETh

CTpOUTH TpauKH (YHKIHA, BHITIOTHSITH
npeobpazoBanus rpaduKoB PyHKIINIH;

rpaduku
GyHKIMA 711 U3yYEeHHsI TPOIECCOB H

- YMCTb HCIIOJIB30BAaTh

3aBUCHUMOCTEM NIIPU PELICHUM 3a1a4 W3
ApPYTUX Y4YeOHBIX TMPEAMETOB MU U3

peanbHOU KU3HU; BBIPAXKATh
dbopMynaMu  3aBUCHUMOCTH  MEXIY
BEJIMYMHAMM;

- CBO6OI[HO OIICpUPOBATL IMOHATHAMMU:

byHKINH,
GyHKIIUM, OrpaHUYEHHOCTh (YHKLUH,

YCTHOCTD MEPUOANIHOCTD

MOHOTOHHOCTh ~(YHKIIMH, JSKCTPEMyM
(dbyHKIIMK, HAUOOJbIIEEe U HAaWMEHbIIIEE
3HaueHUs (QYHKIUH Ha TMPOMEKYTKE;

yMeTh IPOBOJIUTH UCCIIeZIOBaHUE
dbyHKIUY;

- YMETb WCIOJNb30BaTh CBOMCTBA W
rpadukn  QyHKUMHA AN pelIeHus

ypaBHEHUI, HEPABEHCTB U 3aJa4 C




napaMmeTpamu; n300paxarthb Ha
KOOPJMHATHON TUIOCKOCTH MHOXECTBa

pELICHUN ypaBHEHU, HEPABEHCTB U HX

CHUCTEM
B o6mactu 5cTeTHYecKOro BOCIUTAHUSA: | - YMETh ONEPUPOBATH  MOHATUAMMU:
- 3CTeTMYecKOe OTHONIEHWE K MHpy, | CPSAHES apu(MeTHIecKoe, MeIuaHa,
BKIIOYask SCTETHKY ObITa, HAYYHOTo U HauOOoJblIee U HAaUMEHbIIEEe 3HAYCHUS,
pasMax,  aucrnepcus, CTaHIApPTHOE

TEXHUYECKOTO  TBOPYECTBA, CIOPTA,

5 . OTKJIOHCHHE YHCIIOBOTO Ha0Opa; yMEHHE
TpyJa 1 OOLIECTBEHHBIX OTHOLICHUM;
pyA m ’ W3BJICKATb, VHTEPIPETUPOBATH

paszuyHbIe BUIbl UCKYCCTBA, TPAJAUIIMU
U TBOPYECTBO IPyTrUxX
OIllyIIaTh  AMOIIMOHAJILHOE
BO3/IEHCTBUE UCKYCCTBA;

CBOCTO )41
HapOJ0B,

- yOeXAEHHOCTh B 3HAUYUMOCTH MJIs
JUYHOCTH M OOIIECTBA OTEYECTBEHHOTO
U MHUPOBOTO HCKYCCTBa, O3THUYECKUX
KyJIbTYPHBIX TPAAWIHMA W HAPOIHOTO
TBOPYECTBA,;

- TOTOBHOCTh K CaMOBBIPQKCHHIO B
pasHBIX BHJAaX HCKYCCTBA, CTPEMJICHHE
OpOSIBIISATh ~ KauyecTBa  TBOPYECKOU
JUYHOCTH;
OBnanenue YHUBEPCAIbHBIMU
KOMMYHHUKATHBHBIMU JICHCTBHUSIMH:

a) oO1eHue:

- OCYHIECTBIISITh KOMMYHHUKAIUH BO
BceX cepax Ku3HHU;
- pacno3HaBaTh HeBepOaIbHbIe
CpeAcTBa oOmeHus,

3HAa4YCHHUC

MOHUMATh
COIMAITBHBIX 3HAKOB,
pacrno3HaBaTh MIPEAMOCHUTKU
KOHQIMKTHBIX CHUTyalldd W CMATYaTh
KOH(JIMKTHI;

- Pa3BEPHYTO M JJOTMYHO HU3JIaraTb CBOIO

Tabnuiax, Ha AuarpamMmax, rpadukax,
OTPaXKaU[yl0  CBOMCTBA  PEAJbHBIX
MPOIIECCOB U SIBJICHUH; TMPEICTABISThH
uHDOpPMAIMIO C TOMOINBIO TAOIUIl U
UarpaMu; UCCIIeI0BATh
CTATUCTUYECKUE JaHHbIE, B TOM YHCIIE C
npyUMeHEHUEM rpauyecKux METOJIOB U
AJIIEKTPOHHBIX CPEJICTB;

- YMETb OIEPUPOBATh IOHITUSAMM:
TOYKA, npsmas, IIJIOCKOCTb,
IIPOCTPAHCTBO,  JIBYI'PaHHBIA  YIOJI,
CKPEILHBAIOIINAECS IIpsIMBIE,
napajieIbHOCTh "
NEPNEHINKYJIAPHOCTD MPSIMBIX "

IUIOCKOCTEW, YroJl MEXIy MpsSMbIMHU,
yroid MEXIy NOpSIMOM U TJIOCKOCTBIO,
yToJ MEX]y IUIOCKOCTSMH, PAaCcCTOSTHUE
OT TOYKH [0 IJIOCKOCTH, PAaCCTOSIHHE
MEXAY NPSAMBIMHU, PACCTOSHUE MEX]Y
IJIOCKOCTSAMU;

- YMETh HCIMOJB30BATh NPHU PEIICHUU
3a/lady M3y4YeHHble (AKTBI U TEOPEMBbI
IUITAHUMETPUM;,  YMEHUE  OLICHUBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MUPA

TOYKY 3pEHHMS C HCIOJIb30BAHHEM

A3BIKOBBIX CPEJICTB

- OCO3HaHUE OOy4JarolUMUCS | - yYMETb ONEpPUPOBATh MOHATHUAMHU:
poccuiickoi IPKIAHCKON | IPSIMOYTOJIbHAsE CHCTeMa KOOpJMHAT,




HUACHTUYHOCTH,
- HCJICHAIIPABJICHHOC pa3BUTHUC

BHYTPEHHEM MO3MLHM JINYHOCTH Ha

OCHOBE JTyXOBHO-HPABCTBEHHBIX
LIEHHOCTEN HapOJIOB Poccuiickoin
®denepaiuu, HUCTOPHUYECKUX "

HAIMOHAIBHO-KYJIBTYPHBIX — TPAJHIINH,
dbopMupoBanue
[IEHHOCTHO-CMBICIIOBBIX

CHCTEMBI  3HAYMMBbIX
YCTaHOBOK,
AHTUKOPPYNLUHUOHHOTO MHUPOBO33PCHUS,
IIPAaBOCO3HAHUS, JKOJIOTUYECKOU
KyJbTYpbI, CHOCOOHOCTH CTaBUTH LIEJIU
U CTPOUTH )KU3HEHHBIE TUIAHBI;

B yacTtu rpaxx1aHCKOro BOCIIUTAHUS:

- OCO3HAHHUC CBOUX KOHCTHTYHHWOHHBIX

npaB M OO0S3aHHOCTEW, yBaKEHUE
3aKOHa U MPaBOMOPSIKA;

- NPUHSTHE TPaTUIIHOHHBIX
HAIlMOHAJIbHBIX, 00111eYeI0BeYeCKUX
I'YMaHUCTUYECKUX U JIEMOKPATHYECKUX
LICHHOCTEH;

- TOTOBHOCTb IPOTHBOCTOSTH
UJICOJIOTUU IKCTPEMU3MA,
HAI[MOHATIN3Ma, KceHogoOuwu,
IUCKPUMHUHALIMK 10  COIHAJIbHBIM,
PEIUTHO3HBIM, PacoBbIM,
HAIIMOHAJFHBIM MPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO
AeSITeTbHOCTD B MHTEpecax

IPa)XIaHCKOrO OOIIEeCTBa, y4acTBOBATH
B CaMOYTIPaBIICHUH B
o011e00pa3oBaTeIbHON OpraHU3alui U
JETCKO-IOHOIIECKUX OpraHU3aIHsIX;
- yMeHHe  B3aMMOJICHCTBOBATH
COIATIbHBIMU UHCTUTYTaMU B
COOTBETCTBUU C UX (QyHKIHAMU
Ha3HAYCHUEM,;
- TOTOBHOCTh K TYMaHHWTapHOH W

BOJIOHTEPCKOU JIESITENbHOCTH;

KOOPpAWHATBI TOYKMH, BCKTOp,

KOOPAMHATBI  BEKTODPA, CKAJIIPHOE
IIPOU3BEIECHUE, YTOJ MEXAY BEKTOPaMHU,
cymMma
BEKTOpa
IIOMOILBIO

KOOPpANHATLI

BCKTOPOB,
Ha

IpOU3BEICHNE
HaXOAWTh C
dhopmyn
OTpe3Ka,

YHCJIO;
M3YUYECHHBIX

CepEeIUHbI
PacCTOSTHUE MEXY ABYMS TOUKAMMU;
-yMETh BEIOMPATH MOAX OIS
W3YyYEHHBIA METOJ JUIsl PELICHUS 3aa4H,
pacno3HaBaTh MaTeMaTH4eckue GakThl U
MaTE€MaTHYECKUE MOJIEIU B MPUPOIHBIX
" 00IIIECTBEHHBIX SIBIICHUSX, B
UCKYCCTBE; YMEHUE MPUBOIUTH

IIPUMEPBl MATEMATUYECKUX OTKPBITUI

POCCUICKON 51 MHPOBOU
MaTeMaTUYECKONU HAYKH.

- YMEThb OIEpPUPOBATHh TOHITUSIMH:
CIy4YyallHbId  ONBIT W  CIly4yalHoe
COOBITHE, BEPOATHOCTh  CIIy4ailHOTO
COOBITHUS; YMETH BBIYUCIIATD
BEPOSATHOCTD c VCIIOJIb30BaHUEM
rpaguyecKkux  METOAOB; MPUMEHSTh
GopMyIIbI  CIOXKEHHSI U YMHOXCHHS

BEPOATHOCTEH, KOMOMHATOPHBIE (DAKTHI
u  (opMmynbl mpu pelIeHUMH 3a/ay;
OLICHWBATh  BEPOSATHOCTU  PEaJbHBIX
COOBITHI; 3HAKOMCTBO CO CIIy4ailHBIMHU
BEJIMYMHAMHU;  yMEHHUE  IPUBOJAUTH
HpUMEpbI TPOSIBIICHUS] 3aKOHA OOJIBIINX
yuced B MPUPOJHBIX U OOIIECTBEHHBIX
SIBIICHHUSX




MaTPUOTUYECKOTO BOCHUTAHMUS:
- cOpMHUPOBAHHOCTH  POCCUHCKOU
rpaXJaHCKON UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXEHUS K CBOEMY
Hapoay, 4YyBCTBa OTBETCTBEHHOCTHU
nepen PoauHOM, TOpHOCTH 3a CBOU
Kpau, cBOrO PoauHy, CBOM $3bIK U
KyJbTypy, MpPOLUIJIOE U  HACTOSAIIEE
MHOT'OHAIlMOHAaJIbHOI0 Hapoaa Poccun;

- LIEHHOCTHOE OTHOIIIEHUE K
roCyJ1IapCTBEHHBIM CHUMBOJIaM,
UCTOPUYECKOMY u IPUPOAHOMY

HACNeNI0, TaMATHUKAM, TPAaIULHUIM
HaponoB Poccun, noctmxenusm Poccun
B HayKe, UCKYCCTBE, CIIOpTE,
TEXHOJIOTHSIX U TPYE;

- uenHas yOoex1eHHOCTh, TOTOBHOCTH K
ciayxeHuro M 3amure  OrteuecTsa,
OTBETCTBEHHOCTH 3a €ro CyAb0y;

OCBOCHHBIE 00y4aromuMucs
MEKIPEAMETHBIE HOHATUSA U
yHHUBEpCajdbHble y4eOHblE JCHCTBUS
(peryaTUBHbIE, NO3HABaTEJIbHBIE,
KOMMYHUKaTUBHBIE);

- CHOCOOHOCTHL HX WCIIOJIb30BAaHHUSI B
IM03HaBaTEILHOM u COLlMaIbHOM
MPaKTHUKE, TOTOBHOCTD K
CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO U
OCYIIECTBJICHUIO y4eOHOM
NeSTETLHOCTH, OPTaHHW3allud YYEeOHOTO
COTPYJHUYECTBA C MEAArOTUYECKUMU
pabOTHUKAMU ®  CBEPCTHUKAMH, K

YYaCTHIO B OCTPOEHUHU
VHIUBUYAJIbHON o0pa3oBaTeNbHON
TPAaeKTOPHHU;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIEI0BATENIbCKOM, IPOEKTHON U
COLIMAJILHOM AEATEIBbHOCTU

- HC IIPUHUMATDb I[CﬁCTBPI?I, IMPUHOCAIINC

YMETH

OIepUPOBATh

IIOHATHUAMMU.




BpEJ OKPYKAIOLIEN Cpeae;
- YMETh MIPOrHO3UPOBATh
HeOIaronpusiTHbIC AKOJIOTUUYECKHE
MTOCJIEACTBHUS IPEIIPUHUMAEMBIX
JNEUCTBUM, IPEAOTBPAIIATh UX;

- pacHMpuTh JIeATSIILHOCTH

AKOJIOTUYECKOMN HaIIpaBJICHHOCTH;

OIIBIT

- paspabaThiBaTh IIJIaH  pEHICHUS

HpO6J’ICMBI C y4CeTOM aHaJim3a

MMEIOIINXCS MaTepUaIbHbIX u
HEMaTepHUabHBIX PECYPCOB;

- OCYLIECTBJIATH LI€JICHANIPABJICHHBIN
MOWCK MEepPeHOoca CPEJCTB M CIOCOO0B
JeNCTBUA B MPOGECCHOHANBHYIO CPENy;
3HaHUS B

- yMETb IEPEHOCUTH

MO3HABATEIBHYI0O M TIPAKTHYECKYIO
0071aCTH KU3HENCATEILHOCTH;

- mpemiaraTb ~ HOBBIE  TPOCKTHI,
OIICHUBATL HEH C TO3WIMM HOBH3HEL,
OpPUTHHAJIBHOCTH, PAKTHYECKOM
3HAYMMOCTH;

- JaBaTh OIICHKY HOBBIM CHTYAIIHSM,
BHOCHTH KOPPEKTHBBI B JCSATCIBHOCTD,
OIICHWBAaTh COOTBETCTBHE PE3yJIbTaTOB

nejsm

byHKIUsA,  HempepbiBHAsS  (QYHKIUS,
MIPOU3BOIHAS, nepBooOpazHasi,
ONIPEIEIICHHBIN UHTETpAI, YMETh

HaxoIWTh HPOU3BOJAHBIC JJICMCHTAPHBIX

GyHKIMA,  HUCHONB3YSd  CIPABOYHBIC
MaTepHaIbl; UCCIIeI0BATh B
npocTeduX cilydasx (yHKIUM Ha

MOHOTOHHOCTb, HAaXOJUTh HAMOOJbIINE
U HauMEHbIIME 3HAaYeHUs (QyHKIUH;
MHOI'OYJIEHOB €

CTpPOUTH  TpaduKu

HUCIIOJIB30BaHHUECM arrapara
MAaTeMAaTUYCCKOro aHalin3a, IIPHUMCHATH
ITPOU3BOAHYIO IIpW PCIICHHUH 3aJa4d Ha
JABUKCHHUC, peaTb

OPUCHTHUPOBAHHbLIC

IPAKTUKO-
3a1a4u Ha
HauOOJbIINEe U HaUMEHBIINE 3HAUCHUS,
Ha HAaxOXIEHUE IYTH, CKOPOCTH U
YCKOpEHHS;
- YMETb ONEpPUPOBATH IOHATHUAMMU:
JABUKEHHE B IPOCTPAHCTBE, IMOJ0OHBIE
¢Gurypsl B IpoCTPaHCTBE; UCIOIb30BATH
OTHOILIEHUE IUIONIAACH IMOBEPXHOCTEU U
00beMOB  MONOOHBIX  GUTYp  MpH
pELIECHNHN 3a1a4;

- YMCTb BbIYHUCIIITL TCOMCTPUYCCKUC

BEJIWYMHBI (JIJTMHA, YTOJ, ILIOMIA/b,
00BeEM, IUIOIIA1b MTOBEPXHOCTH),
UCIIOJIB3YSl M3y4YeHHbIE (QOpMYyNIBI H
METOIbI

Ob6mue (OK) xomMneTeHUMH, KOTOPbIE aKTYaJH3UPYIOTCA NpPU H3yUYEHUU

y4eOHOU JUCIUIUTNHBL:

OK 04. DddextuBHO B3aUMOAECHCTBOBATH W PabOTaTh B KOJUICKTHBE H

KOMAaHJI€e

OK 05. OcyuiecTBiaiATh YCTHYIO MU IIMCbMEHHYIO KOMMYHHUKALIMIO Ha

rOCyJIJapCTBEHHOM si3blke Poccuiickon
COLMAJILHOTO U KYJIbTYPHOI'O KOHTEKCTA

deneparuu ¢ y4eTOM OCOOEHHOCTEH

[IpodheccroHaIbHO-OPUEHTUPOBAHHOE COJCPIKAHUE MPOCIEKUBACTCS depe3
uarerpamuio OYJl. 07 Marematuka u OIL.10 Yucnennsie Mmetonbl, OIL16

Komnbrotepnas rpaduka




1.4. Ilnanupyemble JIMYHOCTHBIE Pe3yJbTAaThl OCBOeHHsI padoueil
NMPOrpaMMbl

JIP 4. IlposBidromuii U AEMOHCTPUPYIOIIMI yBaXXEHUE K JIIOASIM Tpyna,
OCO3HAIOIIMN IIEHHOCTh COOCTBEHHOTO TpyAa. CTpemsuuiicss K GOpMUPOBAHUIO B
CETEeBOM CpeJie IMYHOCTHO U MPOPECCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO
caena».

JIP 5. JleMOHCTpHpYIOIIMM IPUBEPKEHHOCTh K POJHOM KYJbTYpE,
HCTOPUYECKONW TaMSATH Ha OCHOBe J100BUM K PoauHe, pomHoMy Hapoay, majiou
pOAVHE, TMPUHATUIO TPAJULUMOHHBIX LIEHHOCTEN MHOTOHAUMOHAJIBHOIO Hapojaa
Poccun.

JIP 6. IlposiBisitolmivii yBaXKE€HHUE K JIIOASAM CTapIIEro IOKOJICHUS |
TOTOBHOCTh K YYaCTHIO B COLIMATIbHOM MOJJIEPIKKE U BOJIOHTEPCKUX ABUKECHHUSIX.

JIP 7. Oco3Haromuii NPUOPUTETHYIO IEHHOCTh JIMYHOCTH YEJIOBEKA;
yBaXKaIOMIUKA COOCTBEHHYIO M UYKYI0 YHUKAJIBHOCTh B Pa3IUYHBIX CUTYyalHsIX, BO
Bcex opmax u BUAAX ACSITEIbHOCTH.

JIP 9. CoOnroparonuii ¥ MPOMAraHIUPYIOMIMK TIpaBWiIa 370pPOBOTO U
Oe3omacHOro oopasa >KM3HH, CIIOPTa; MPEAYPEKIAIOUIHI MO0 MPEO10IeBAIOIINI
3aBHCHMOCTH OT QJIKOT0Jis, Ta0aKa, MCUXOAKTUBHBIX BEIIECTB, a3aPTHBIX UTP U T.J.
CoxpaHsSOnMil NCUXOJIOTUYECKYI0 YCTOMYMBOCTh B CHTYaTMBHO CJOKHBIX WIIU
CTPEMUTEIIBHO MEHSIOIINXCS CUTYalUsX.

1.5. KosmmyecTBO 4acoB Ha OCBOeHHMe padoyveil mMporpamMmbl yueOHOIro
npeaMmera:

MaKCHUMaJbHOU yueOHOU Harpys3ku oOydaromierocs — 340 4acoB, B TOM UHCIIE:
ayIMTOPHON ydeOHO# paboTel oOydvaromierocs - 322 yaca, m3 HUX B (opme
PaKTUYECKON NOArOTOBKH — 80 4acoB; B TOM UYHCJE MPAKTUYECKUX 3AHATHH - 66
4acoB; KOHCYJIbTAlUM - 12 yacoB, MPOMEXKYTOUHAsI aTTecTalus- 6 4acoB.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUTLJIAHBI

2.1. O0bem yueOHOro npeaMera U BUAbI y4eOHOH padoThl

Bup yuyeOHoii padoThI O0bem
4acoB
MakcumasibHasi ydeOHasi Harpy3ka (Bcero) 340
AyautopHas y4deOHasi padora (o0s3aTesbHbIC y4eOHBIe 12
3aHATHSA) (BCEro)
U3 HUX B (popMe NPAKTUYECKOM MOATOTOBKHU 80
B TOM YHCJIE:
JIEKIIMOHHBIE 3aHSITHS 256
JabopaTopHbIe padOThI
NPaKTUYECKHUE 3aHATUS 66
KOHTPOJIbHBIE paOOTHI
CamocrosiTesibHasi padoTa o0yuaroierocs (Bcero)
B TOM YHCJIE:
Koncynpramuu 12
IIpomexkyTouyHasi arrecranus B gpopmMe 3K3ameHa 6




2.2. TemaTuyecKMi IJIAH M COAEPKAHUE Y4eOHOI JUCHUIINHBI MaTeMaTHKA

HaunmenoBanue Coneprkanne ydeOHOT0 MaTepurana, 1abopaTropHbie pabOThl M MPAaKTHYECKUE 3aHATHs, B ToM | O0bem Konpr
pa3zenoB U TeM yrcie B (hopMe MpaKTHIECKOH MOATOTOBKH, CAMOCTOSATENIbHAS paboTa 00ydaronInxcs 4acoB KOMIIETEHIHH
(OK)u
JMYHOCTHBIX
pe3ynbTaToB
(JIP),
bopMHUPOBAHHIO
KOTOPBIX
CIOCOOCTBYET
3JIEMEHT
IPOrpaMMbI
1 2 3 4
Pa3nen 1
IToBTOpEHUE
Kypca
MaTeMATHKHU 20
OCHOBHOM
LIKOJIbI
Tema 1.1 Copneprkanue yueOHOT0 MaTepuaa, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 2 OK 04, OK 05
Henu u 3anaun 1 Maremartuka B HayKe, TEXHUKE, SKOHOMHKE, HH()OPMALIMOHHBIX TEXHOJIOTUAX U
MaTeMaTUKU [IpU HpaKkTU4ecKoi aestenpaocTr. IpodeccnoHaILHO-OPHEHTHPOBAHHOE collepKkanue: | 2/2 P 5, 1P 9,
OCBOCHUU Ilenu u 3a7a4n 3y4YEeHHUSI MAaTEMAaTUKHU IIPU OCBOEHUH crienuanbHocTh 44.02.02
CIEUATBHOCTH [IpenoaBanye B HaYaIbHBIX KJaccax
JlaGopaTopHbie pabOThI *
[TpakTHyecKue 3aHATHUS], B TOM 4YHCie B (hopMe MPAKTHUECKON MOTOTOBKH *[E
KoHTpoJsibHBIE PabOTHI
CamocrosiTenpHas paboTa 00yJaronuxcs:
Tema 1.2. Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hciie B popMe NpaKTUYECKOH MOATOTOBKU OK 04, OK 05




Lenrie u
paroHaIbHBIC
qyclia

Pa3BuTHE MOHATHUS O YHCIE: HATYPATLHOE YUCIIO, MHOXKECTBO HATYPAJIbHBIX YHCET,
11€J710€ YUCII0, MHOKECTBO IIEJIBIX YHCEN, OOBIKHOBEHHAS P00k, ACCATUYHAS IPOOD,
CMEIIaHHOE YHUCIIO, PAIMOHALHOE YUCIIO, MHOXKECTBO PAlIMOHANBHBIX uucel. [lepeBoa
OOBIKHOBEHHOM JIpOOHU B MEPUOAMYECKYIO ACCITHUHYIO, U HA00OPOT, MEPHOTUIECKYIO
JpoOb B OOBIKHOBEHHYIO.

2/0

JlaGopaTopHbie pabOThI

[IpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOTOTOBKH

*/*

KoHTpoJibHBIE PabOTHI

CamocrositenpHas pabora 00yJaomuxcs

JIP 5, JIP 9,

Tema 1.3
JleicTBUTENbHBIE
qucia

Tema 1.4
[IpoueHTHBIE
BBIUNUCIICHUA

Cone

»KaHue yueOHOro MarepHalia, B TOM uncie B popMe NpakTUUECKOM MOArOTOBKU

1

MHOK€eCTBO IEMCTBUTEIBHBIX YHUCEII, TEOMETPUYECKAsi MHTEPIPETAIUS HATYPAIbHbIX,
LEJIbIX, PALIMOHAIBHBIX, JEUCTBUTEIbHBIX Yuces. J(eCTBUS Hal AEHCTBUTENbHBIMU
gucaaMu. Penienuye 3a1a4 ¢ MCIOJIB30BaHUEM CBOMCTB YMCEI M CUCTEM CUMCIICHHMS,
JIETUMOCTH, JIOJICH W 4acTeH, MPOIIEHTOB, MOy el uncen. JIeHCcTBUS CO CTENEHSIMU,
(GhOpPMYJIBI COKPAIIEHHOTO YMHOYKEHHSI.

6/0

JlaGopaTopHbie pabOTHI

[TpakTHueckue 3aHsTHs, B TOM Yucie B (hopMe MPaKTUYECKON MOATOTOBKU

*/*

KonTponbHble paboThl

CamocrosiTenpHas paboTa 00yJaronuxcs:

Copneprkanue yueOHOT0 MaTepuala, B TOM 4Kcie B popMe NpakTUYeCKOH MOATOTOBKU

1

[IpocTeie MpOLIEHTHI, pa3Hble CIOCOObI MX BhruucaeHUs. CI0XKHbIE TPOLECHTHI.
IIpodeccnoHanbHO-0PUEHTHPOBAHHOE coaepxanue: [IpoueHTs B
npodeccuoHabHBIX 3aauax MpernojaBaTelis HayaJlbHbIX KJIACCOB

JlaGopaTopHbie pabOThI

[TpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOJTOTOBKH

KoHTpoJibHBIE PabOTHI

CamocrosiTenbHas paboTa 00yJaromuXcs:

2/2

*/*

OK 04, OK 05
JIP 5, JIP 9,

OK 04, OK 05
JIP 5, JIP 9,

Tema 1.5
YpaBHeHUs U
HEpaBEHCTBA.

Cucremsl

ypaBHEHU U

Cone

»KaHue yueOHOro Marepuasa, B TOM uncie B popMe NpakTHUECKOM MOArOTOBKU

1

Pemienue 3amau Ha TBM)KEHUE U COBMECTHYIO pabOTy, CMECH U CILUIABBI C TOMOIIBIO
JMHEHHBIX, KBAaJPaTHBIX ¥ JPOOHO-pAllMOHATBHBIX YPaBHEHHH U UX cucTeM. Pemenne
3a]a4 C MOMOIIBIO YHCIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OJTHON MEPEeMEHHOH, ¢
NPUMEHEHHUEM H300pakeHHsI YHCIOBBIX IPOMEXYTKOB. [IpakTHKO-OpHEHTUPOBAaHHbIE
3a/1a4¥ COIMATbHO-9KOHOMHYECKOT0 TPOdHUIIs.

2/0

JlaGopaTopHbie pabOTHI

OK 04, OK 05
JIP 5, JIP 9,
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[IpakTudeckue 3aHATHS, B TOM YUCIe B (hOpMe MPaKTUIECKOM MOATOTOBKH: PerieHue 3ama4 ¢ 2/0
TIOMOIIIBIO YMCIIOBBIX HEPABCHCTB M CHCTEM HEPABEHCTB C OJTHOM MepeMEeHHOM
KoHTpoJibHBIE PabOTHI
CamocrosiTenpHas pabora o0yJaomuxcs
Tema 1.6 Cogneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 04, OK 05
I'eomerpus Ha 1 Buas! muiockux GuUryp u ux miomais.
TJIOCKOCTH [IpakTHKO-OpUEHTUPOBAHHBIE 33/1a4H B KYPCE T€OMETPUHU HA MIIOCKOCTH 2/0 P4, JIP7, JIPY
JIaGopaTopHEIE pabOThI *
[IpakTudeckue 3aHATHS, B TOM YUCIE B (DOpME MPAKTUIECKON MOATOTOBKH
PemeHne 3a1a4 Ha TOBTOPEHHE 2/0
KoHTposibHbIE paboThI *
CamocrosiTenpHas paboTa 00yJaronuxcs: *
Paznen 2
KopHu, crenenu 46
U JIOTapu(pMbI
Tema 2.1 Cogneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 04, OK 05
Kopens n-oii 1 Omnpenenenre KOpHs N-0i CTENEHH, apu()METHIECKOT0 KOPHS N-0i CTENEHH, cBoiicTBa | 2/2
CTEIIEHH U €ro KOpHEH. BelunciieHne U cpaBHEHUE KOpHEN. BBINIOJIHEHNE pacyeToB C paJuKaIaMH. JIPS, JIPS, JIP9
CBOMCTBA IIpodeccnonabHO-OPHEHTHPOBAHHOE cofepxkanne: [[pakTUKO-OpUEHTUPOBAHHBIE
3a/1a4y¥ MPEno/1aBaTeNsi HAYaJIbHBIX KJIACCOB
JlaGopaTopHbie pabOThI *
[TpakTudeckue 3aHATHS, B TOM YUCIE B (hOpMe MPAKTUIECKON MOATOTOBKH 2/0
KoHTpoJibHBIE PabOTHI *
CamocrosTenbHas paboTa 00yJaromuxcs: *
Tema 2.2 Coneprkanue ydeOHOr0o MaTepuaia, B TOM 4ucie B (hopMe MPaKTUIECKON MOATOTOBKU 6 OK 04, OK 05
Crenenp ¢ 1 OrnpeienieHyre CTENEHN ¢ PAlMOHAIBHBIM U I€HCTBUTENLHBIM MoKasareneM. CBoMCTBa JIP5. JIPS. JIP9
palOHaILHBIM I CTEINEHH C JIeHCTBUTENLHBIM MOKa3aTeneM. Haxosxkienue 3HaueHuii creneHeii ¢ 4/0 ’ ’
ACUCTBUTCIILHBIM palMOHaNbHBIMHU MoKasarensMu. CpaBHenue creneneii. [Ipeobpa3oBanus BRIPaKEHHH,
TTOKasaTe/IeM COIEPIKAIMX CTETEHH.
JlaboparopHblie pabOTHI
[IpakTUyeckue 3aHATHUS, B TOM YHcie B (hopMe npakTHIecKoi moarorosku: [Ipeodbpazosanus | 2/0

BBIPAXEHUI, COAEPIKALUX CTEIIEHU.

KonTponbHble paboThl
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CamocrosiTenpHas pabora 00yJaomuxcs

Tema 2.3 Copneprkanne ydeOHOro Matepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 04, OK 05
Crenennas 1 | Crenennas dhyHKIWS, ee CBOHCTBA. 2/0
¢ynxusa uee | JIabopaTtopHble pabOTHI *¢ JIPS, JIPS, JIP9
rpapuk [IpakTUyeckue 3aHATUS, B TOM YHCiIE B (hOpME MPAKTHUECKONW MOATOTOBKHU: 2/0
CreneHHasi (yHKIIHSI, €€ CBOWCTBA *
KoHTposibHbIE paboThI *
CamocrositenpHas pabora 00yJaomuxcs
Tema 2.4 Cogneprkanne ydeOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 04, OK 05
Wppanmonaneheie | 1 | Uppaumonansubie ypasHerus. Crioco6bl HX pelIeH s 2/0
YPaBHEHUS Jla6opaTopHble paboThI * JIPS, JIPS, JIP9
[IpakTHyeckue 3aHATHUS, B TOM YHCie B (hopMe MPAKTHUECKOM MOAroTOBKH: Perenne 2/0
UPPALMOHATIBHBIX YPaBHEHUI
KonTponbHbIe paboTh
CamocrositenpHas paboTa 00yJaomuxcs
Tema 2.5 Copneprkanne y4eOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH OK 04, OK 05
Wppanmonaneheie | 1 | Uppaumonansubie HepaBeHcTBa. CIOCOOBI HX PELICHHS 2/0
HepaBeHCTBa | JIaGopaTOpHBIE paGOTHI * JIPS, JIP8, JIP9
[IpakTHyeckue 3aHATUS, B TOM YHCIIE B (POpME MPAKTHUECKONW MOATOTOBKHU: )
%k
KonTponbHble paboThl
CamocrosiTenbHas paboTa 00yJaronuxcs *
Tema 2.6 Cogneprkanne ydeOHOro Matepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2 OK 04, OK 05
ITokazarenbHas 1 Omnpenenenue, cBOMCTBa U Tpaduk nmokazarenbHon ¢pyHkiuu. IlpogeccnonanbHo- 2/2
byHKIUSA OPUEHTHPOBAHHOE colepKaHue: DKOHOMHUYECKHE PACUETHI C IPUMEHEHUEM
NOKa3aTeabHON (PYHKIIUH [T IIPeroiaBaTelsi Ha4yalbHBIX KJIACCOB JIPS, JIPS, JIP9
JlaboparopHblie pabOTHI *
[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOM IMOATOTOBKH */*
KonTponbHble paboTh *
CamocrosiTenpHas padoTa 00yJaromuxcs: *
Tema 2.7 Copneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 8 OK 04, OK 05
IToka3zaTenbHble 1 [Ipocreiimme noka3areabHble YPaBHEHUs U HEPABEHCTBA. Y PABHEHUS U HEPABEHCTBA, 4/0
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YpaBHEHHUSI U
HEPABCHCTBA

CBOAAIUECA K HpOCTeI\/'II_HI/IM 3aMeHON Hen3BeCTHOro. CHUCTEMBI MOKA3aTEILHBIX
YpaBHEHUHN U HEPABEHCTB.

JlaboparopHbie pabOTHI

[IpakTUueckue 3aHATHSI, B TOM YHCIIE€ B popMe MPAKTHUECKOM MOATOTOBKH: Perenue
IIOKa3aTCIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

4/0

KoHTpoJsibHBIE PabOTHI

CamocrosTenbHas paboTa 00yJaromuxcs:

JIPS, JIPS, JIP9

Tema 2.6
Jlorapudmer

Copneprkanue yueOHOTO MaTepuana, B TOM 4Hciie B popMe NpakTUIECKOH MOATOTOBKU

1 Jlorapudm gucna. OcHOBHOE JIoTapuMUIECKOe TOKIECTBO. JlecaTnaHbie U

HaTypalibHbIe Jorapudmel. CBoiicTBa jgorapudmMos. [lepexos Kk HOBOMY OCHOBAaHHIO.

6/0

JlaGopaTopHbie pabOThI

[IpakTrueckue 3aHATHS, B TOM YHCIIEe B popMe mpakTUIecKon moAroToBku: CBoICTBa
JorapugmoB

2/0

KoHTpoJibHBIE PabOTHI

CamocrosTenbHas pabora 00yJaromuxcs

OK 04, OK 05
JIPS, JIPS, JIP9

Tema 2.7
Jlorapudmuaecka
s pyHKIUS

Copneprkanue yueOHOTO MaTepuaina, B TOM 4Hciie B popMe NpakTUIECKOH MOATOTOBKU

1 Jlorapudmuueckas QpyHkius, ee coiicTa u rpaduk. [podeccuonanbHo-
OPHMEHTHPOBAHHOE COJep:KaHHe: DKOHOMHYECKHE PacyeThl C TPUMEHEHUEM
JorapupmuyuecKoi (YHKIMH JJIs IPenoaBaTessi HA4aJbHbIX KJIACCOB

2/2

JlaGopaTopHbie pabOThI

[TpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOTOTOBKH

*/*

KoHTpoJibHBIE PabOTHI

CamocrosTenbHas paboTa 00yJaromuxcs:

OK 04, OK 05
JIPS, JIPS, JIP9

Tema 2.8
Jlorapudmuaecku
€ YpPaBHEHUSA U
HEpaBEHCTBA

Copneprkanue yueOHOT0 MaTepuala, B TOM 4Kcie B popMe NpakTUYeCKOH MOATOTOBKU

1 [Ipocreiimue norapudmMuyeckie ypaBHEHHs 1 HEpaBEeHCTBA. Y PaBHEHUS U
HEpPABEHCTBA, CBOASAIIMECS K TPOCTEUIIIUM 3aMEHOM HEU3BECTHOTO.

4/0

JlaboparopHbie pabOTHI

[IpakTUyeckue 3aHATHUS, B TOM YHCie B (hopMe MPAKTHUECKOM MOAroTOBKH: Perenne
JOrapu(pMHUECKUX ypPaBHEHUN U HEPABEHCTB

4/0

OK 04, OK 05
JIPS, JIPS, JIP9
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KonTponbHbIe paboTh

CamocrosiTenbHas paboTa 00yJaronuxcs

Pasnen 3
IIpsimble u
IVIOCKOCTH B 32
NPOCTPAHCTBE
Tema 3.1 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hciie B popMe NpaKTUYECKOH MOATOTOBKU 4 OK 04, OK 05
OcHOBHBIE 1 [Ipeamer crepeomeTpuu. AKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX. 4/2
MIOHATUSA IIpodeccnonanbHO-OpHEHTHPOBAHHOE COJlep:KaHNe: AKCHOMBI 11O * JIP6, 1IP7, JIP9
CTepEeOMETpUHn MH(OPMALIMOHHBIM CUCTEMaM *
JlaGopaTopHbie paboThI *
[IpakTHyeckue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOJTOTOBKH *
KoHTpoJibHBIE PabOTHI
CamocrosTenbHas paboTa 00yJaromuxcs:
Tema 3.2 Copepxanne yueOHOro MaTeprala, B TOM Yncie B popMe MPaKTHUECKOH MOATOTOBKU 12 OK 04, OK 05
[TapannensHocTh | 1 B3anMHOe pacnonioxeHue NpsMbIX B IPOCTPAHCTBE. YTOI MEXIY ABYMS IPSIMBIMHU. 10/2
HpsMBIX U [TapamiensHOCTD IPsAMOM U IUIOCKOCTH. [lapamnensHocTs mnockocre. Terpasap u JIP6, JIP7, JIP9
IJIOCKOCTEMN napasuienenurnes. 3agayu Ha nocrpoenue ceueHnuil. IipodeccuonanbHo-
OPHEHTHPOBAHHOE CoAepKaHue: 3aJadd NPAKTUUECKOI0 XapakTepa Mpeno1aBaTels
HAYaJbHBIX KJIACCOB
JlaGopatopHbie pabOTHI *
[TpakTrueckue 3aHATHS, B TOM YUcie B (hopMe MPAKTUUECKON MOATOTOBKHU:
Pewenue 3anau o reme «llapamuiesbHOCTB MPSMBIX U INIOCKOCTEN. 2/0
KoHTpoJsibHBIE PabOTHI *
CamocrosTenbHas paboTa 00yJaromuxcs: *
Tema 3.3 Coneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2 OK 04, OK 05
[TapamnensHoe 1 [Mapannenshas npoekuus Gurypsl. U300pakeHue MIOCKUX U MPOCTPAHCTBEHHBIX
MIPOCKTUPOBAHUE ¢buryp B crepeomerpuu. [IpodeccnoHabLHO-OPpMEHTHPOBAHHOE COIePKAHUeE: 2/2 JIP6, JIP7, JIP9
U €r0 CBOWCTBA. 3aJ1auM NPaKTUYECKOr0 XapaKTepa MNPenoiaBaTeis HauyalbHbIX KJIACCOB
JlaGopaTopHbie pabOThI *
[TpakTHyecKue 3aHATHUS], B TOM 4YHCie B (hopMe MPAKTHUECKON MOJTOTOBKH */E

KonTponbsHbie paboTh
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CamocTtosTenpHas padora

Tema 3.4 Coneprkanne yaeOHOT0 MaTepuaia, B TOM 4ucie B (hopMe MPaKTUIECKON MOATOTOBKU 4 OK 04, OK 05
IlepnenmKyIapH | | [lepnenaukynaspHbIe NpsMBIE B TpocTpaHcTBe. CBA3b MEXAY NapauieIbHOCTBIO U JIP6. JIP7. JIP9
OCTb IIPAMBIX 1 NEPHEHAUKYISIPHOCTBIO B IPOCTpPaHCTBE. TeopeMa o npsiMoid, EpIEeHIUKYISIPHON K ’ ’
TJIOCKOCTEH 110cKOCTH. [IpHU3HaK nepneHauKyIsipHOCTH MPSIMOM U INIOCKOCTH 4/0
JlaGopaTopHbie pabOThI *
[IpakTHyeckue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOJTOTOBKH */E
KoHTpoJibHBIE PabOTHI
CamocrosiTenbHas paboTa 00yJaromuXcs:
Tema 3.5 Cogepxanue yueOHOro Matepuasa, B TOM 4ncie B popMe MPaKTUYECKOM MOArOTOBKU 6 OK 04, OK 05
[Mepnennukynsap | 1 Omnpenenenue nNeprneHIuKyIsipa, HAKJIOHHOW U IpoeKUuu. PaccTosiHue oT TOYKU 10
Y HaKJIOHHBIE IUIOCKOCTH. Teopema 0 TeX NepHEeHIUKYIIpax. YTIoia MeKIAy NPsIMON U IJIOCKOCTBIO. 6/2 JIP6, JIP7, JIPY
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAEPKAHME: 3a/1a4l MPAKTUYECKOTO
XapakTepa penoiaBareis HauyalbHbIX KJIACCOB
JlaGopaTopHbie pabOThI *
[IpakTHyecKue 3aHATHUS, B TOM YHCie B (hopMe MPAKTHUECKON MOTOTOBKH */E
KoHTpoJibHBIE PabOTHI
CamocrosiTenpHas pabota 00yJaomuxcs
Tema 3.6 Cogneprkanne ydeOHOro MaTepraia, B TOM 4yucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 04, OK 05
JIByTrpaHHbIi 1 Omnpenenenne nByrpanHoro yria. ['panu, pedpo aByrpaHHoro yria. JInHeHHbIN yrom
yTod. JAByrpa”Horo yria. [lepnenaukymnspable miuockoctu. [Ipu3Hak nepneHauKyaspHOCTH JIP6, JIP7, JIP9
[lepnenaukynsipH nByX miiockoctei. [Ipsmoyronbusiii napaymenenunes. [IpogeccuonanbHo- 2/2
OCThb OPHEHTHPOBAHHOE coAepkaHue: 3ajaud MPAKTUYECKOT0 XapaKkTepa U 3a7adu u3
IJIOCKOCTEM. CMEKHBIX JTUCIUILINH.
JlaGopaTopHble pabOoTHI *
[IpakTUueckue 3aHATHSI, B TOM YHCIIEC B popMe MPaKTUUECKON MOATOTOBKH: 2/0
Pemenue 3amau no teme «IIpsiMble ¥ IJIOCKOCTH B TPOCTPAHCTBE»
KoHTpoJibHBIE PabOTHI
CamocrosiTenbHas paboTa 00yJaromuXcs:
Pazgen 4 12
DJIeMeHTBbI
KOMOUHATOPUKH
Tema 4.1 Copneprkanue yueOHOT0 MaTepuaa, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 4 OK 04, OK 05
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Pasmenienus u 1 Uctopus pa3sutus komOuHaTOpuku. OCHOBHBIEC TIOHATHS. [IpaBUI0 yMHOKEHHS. JIPS, JIP7, JIP9
MEePECTAHOBKHU OnpeneneHre pa3MeIIeHUH 1 NepecTaHOBOK. DOPMYJIbI ISl BBIYUCIICHUS YU CIIa 4/2
IIepeCcTaHOBOK U pasMmenicHUl. IIpogeccHoOHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME:
[TpuMepsl TEKCTOBBIX 33124 MpenoaBaTesis HauaJbHbIX KJIAcCOB
JlaGopatopHble pabOoThI *
[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOU IMOATOTOBKH */*
KonTponbHbIe paboThl
CamocrosiTenpHas paboTa 00y4Jaronuxcs:
Tema 4.2 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 4 OK 04, OK 05
Couerannsa u ux | 1 OrnpezenieHne coYeTaHU U3 N 3JIEMEHTOB M0 M B KaxkaoM. PopMyiia Jij1s mojcuera 4/2
CBOMCTBA yycna coyetanuil. OTIM4re COYeTaHui OT IEPECTAHOBOK M Pa3MEIICHUM. TIPS, JIP7, JIP9
IIpodeccuonaTbHO-OPHEHTHPOBAHHOE COAepPKaHMe: 3a71a4H MPAKTHYECKOTO
XapakTepa Mpenoiapareis HaualbHbIX KJIACCOB
JlaGopaTopHbie pabOoTHI *
[IpakTUueckue 3aHATHsI, B TOM YHCJI€ B hopMe MPaKTUIECKOU MOATOTOBKH: */*
KonTponbHble paboThl *
CamocrosiTenbHas paboTa 00y4Jaromuxcs: *
Tema 4.3 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 4 OK 04, OK 05
®dopmyna Ounoma | 1 BosBenenue aBywieHa B IENIyI0 HEOTPHUIATENbHYIO cTeneHb. Popmyia OnHOMa 272
HerotoHa. Herorona. Cxema i1t BBIYMCIIEHUS! OMHOMUANBHBIX K03()(QUIIMEHTOB (TPEYTroJIbHUK JPS, JIP7, JIP9
CgoiicTBa [Tackains). CoiicTBa OuHOMHATBHBIX KO3 dunenToB. [IpodeccnonaibHo-
OMHOMHHAJIBHBIX OpPMEeHTHPOBAaHHOE coAep:KaHMe: 3a7ayl MPAKTHUECKOTO XapaKTepa MpernoaBaTes
K02 PHUIMeHTOoB. HaYaJIbHBIX KJIACCOB
TpeyronbHUK JlaGopaTopHbie pabOTHI *
ITackass. [IpakTUueckue 3aHATHSI, B TOM YHCIIE€ B opMe MpaKTHUECKOM MOArOTOBKH: Permenue 3anaq mo | 2/0
TeMe «JIeMEHThl KOMOMHATOPUKIY
KoHTpoJsibHBIE PabOTHI
CamocrosTenbHas padora
Pa3zgea 5 14
MHOrorpaHHUKH
Tema 5.1 Copneprkanue yueOHOT0O MaTepuaa, B TOM 4Hcie B popMe NpaKTUYECKOH MOATOTOBKU 6 OK 04, OK 05
[TonsiTne 1 \ [TonsiTue MHOrOrpaHHuka. I'panu, BepIIMHbI, pedpa MHOTOrpaHHUKA. BeImykibie 1 4/2
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MHOTr'OrpaHHUKa.
[Tpuzma

Tema 5.2
[Tupamuga

Tema 5.3
IIpaBunbpHbIE
MHOTOTpaHHUKHA

Pa3zgen 6
OCHOBBI
TPUTOHOMETPHU

HEBBINMYKJIble MHOTOrpaHHUKU. Teopema Ditnepa. [Ipusma. [Ipsimas u HakIOHHas
npusma. [IpaBunbras npusma. [apannenenunen. Ky6. [Tnomans momHoi u 60koBoi
IIOBEpXHOCTHU Ipu3Msbl. IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHUE:
3aayy MPaKTUYECKOr0 XapaKTepa MPErnoaaBaTess HayalbHbIX KJIACCOB

JlaboparopHble pabOTHI

[TpakTnyeckue 3aHATHS, B TOM YUCIE B (pOpMe IPAKTUUECKON OATrOTOBKHU: Pemenue 3anad no
teMe «lIpuzmar»

KoHTpoJibHBIE PabOTHI

CamocrosiTenbHas paboTa 00yJaromuXcs:

2/0

Cogepxanue yueOHOro Mateprasa, B TOM 4ncie B popMe MpaKTUYECKOM MOArOTOBKU

1 [Mupamuna. [IpaBunbpHas nupamuaa. [Lnomans O0KOBOI U MOJTHOM TOBEPXHOCTH
nupamMusl. Y ceuenHas nupamua. IpogeccnonanbHO-OpUEeHTHPOBAHHOE
coJep:kaHue: 3a1adu NPaKTHUYECKOro XapakTepa NpernoaBaress Ha4aIbHbIX KJIACCOB

JlaGopaTopHbie pabOoTHI

[IpakTUueckue 3aHATHSI, B TOM YHCIIe B popMe MpaKTUIECKOU MOATOTOBKH: Pemrenne 3a1a4 mo
teme «Ilupamumaa»

KoHTpoJibHBIE PabOTHI

CamocrosiTenbHas paboTa 00yJaromuXcs:

4/2

2/0

Cogepxanue yueOHOro Mateprasia, B TOM 4ncie B popMe MpaKTUYECKOM MOArOTOBKU

1 Cummetpus B npoctpaHcTBe. [IoHATHE MPaBUIBHOIO MHOTOTPAaHHUKA. DJIEMEHTBI
CUMMETPUHU NPAaBUIIBHBIX MHOTOIpaHHUKOB. CUMMETpPHUS B IPUPOJE, aPXUTEKTYpE,
TeXHUKe, B ObITy. [IpodeccuoHaIbHO-OpHEHTHPOBAHHOE colep:KaHue: 3a1a4un
IPAKTUYECKOT0 XapaKTepa MpernoiaBaTelisi HA4aJlbHbIX KJIaCcCOB

JlaGopaTopHbie pabOThI

[IpakTHyeckue 3aHATHUS, B TOM 4YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU:

KoHTpoJibHBIE PabOTHI

CamocrosiTenbHas paboTa 00yJaromuXcs:

2/2

42

JIP4, JIP7, JIP9

OK 04, OK 05
JIP4, JIP7, JIP9

OK 04, OK 05
JIP4, JIP7, JIP9

Tema 6.1
Pannannas mepa
yria

Copneprkanue yueOHOT0O MaTepuaa, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU

1 VYrou B oguH paguad. @opMyIisl IIepexoa OT IpaJyCHON K paiuaHHOU Mepe U
Hao000poT. Tabnuia COOTBETCTBUSI MEXK Ty TPAAYCHOU U paJIMaHHOW MEPOH yriia.

2/0

JlaGopaTopHble pabOTHI

OK 04, OK 05
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[IpakTHyecKue 3aHATHUS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU: */E JIP4, JIP7, JIP9
KoHTpoJibHBIE PabOTHI
CamocrosiTenbHas paboTa 00yJaromuXcs:
Tema 6.2 Cogneprkanne y4eOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKU 2 OK 04, OK 05
[ToBopoTt Touku | 1 Omnpenenenue eIMHUIHON OKPYKHOCTU. IIOBOPOT TOUKM BOKPYT Hayajia KOOPJAUHAT Ha
BOKpPYT Hauaia yroi o 1 —0.. COOTBETCTBHE MKy JCHCTBUTEIbHBIMHU YMCIAMHU U TOYKaMHU equHu4HON | 2/0 JIP4, JIP7, JIP9
KOOpJAWHAT OKPYKHOCTH.
JlaGopaTopHbie pabOThI *
[TpakTHueckue 3aHATHsI, B TOM YHCJI€ B hopMe MPaKTUIECKOU MOATOTOBKH: *[*
KonTponbHbIe paboThl
CamocrosiTenpHas paboTa 00yJaronuxcs:
Tema 6.3 Copneprkanue yueOHOT0 MaTepuaa, B TOM 4Kcie B popMe NpakTUIECKOH MOATOTOBKU OK 04, OK 05
Onpenenenue 1 Onpenenenrie CMHyca, KOCHHYCa, TAHT€HCA U KOTaHT€HCa JEHCTBUTEILHOIO YHUCIIA.
CHUHYCA, Tabmmia 9acTO BCTPEUANOLIMXCS 3HAUCHHIH CHHYCa, KOCHHYCa, TAHT'eHca U KoTadrenca. | 2/0 JIP4, JIP7, JIP9
KOCHHYCA, JlaGopaTopHbie pabOThI *
TaHI'€HCa U [IpakTUueckue 3aHATHsI, B TOM YHCJI€ B hopMe MPaKTUIECKOU MOATOTOBKH: */*
KOTaHI'€HCa KonTponbHble paboThl *
JICICTBUTENIBHOTO | CaMoCTOSTENbHAS Pab0oTa 00y YaIOMHXCS
YHcla. *
Tema 6. 4 Coneprkanue ydeOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTUIECKON MOATOTOBKU 2 OK 04, OK 05
3HaKH CHHYCa, 1 3HaKM CUHYCa, KOCUHYCA, TAHT€HCA U KOTAHT'E€HCA 10 YETBEPTSIM. 2/0 JIP4. JIP7. JIP9
KocuHyca, JlaGopaTopHbie pabOTHI ’ ’
TaHTeHca U — *
KOTAHICHEA [TpakTrueckue 3aHATHS, B TOM YUcie B (hopMe MPAKTUUECKON MOATOTOBKHU: %
KontponbsHbie paboTh *
CamocrosiTenpHas padoTa 00yJaromuxcs:
Tema 6.5 Cogneprkanne y4eOHOro Matepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2 OK 04, OK 05
3aBUCUMOCTh 1 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO U CIEACTBH U3 Hero. dopmyna,
MEX]ly CHHYCOM, yCTaHABJIMBAIOIIIAsl 3aBUCUMOCTh MEXK/Y TAHT€HCOM UM KOTAHTEHCOM OJIHOTO U TOoro xe | 2/0 JIp4, JIP7, JIP9
KOCHHYCOM, yria.
TAHTEHCOM JlabopaTopHbIe paboThI *
OJIHOIO U TOrO X€ | [IpakTUuecKue 3aHSATHS, B TOM YHCIIe B (hopMe MpaKTUIECKON MOATOTOBKH: *[E
yria KonTponbHble paboThl *
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CamocrosiTenbHas paboTa 00yJaromuXcs:

Tema 6.6 Copneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKU 12 OK 04, OK 05
Tpuronomerpuue | 1 Crioco6b1 mpeobpa3zoBaHUs U 10KA3aTENbCTBA TPUTOHOMETPUUYECKUX TOX1ecTB. CHHYC,
CKHE TOXKJeCTBa KOCHHYC, TAHT€HC YTJIOB o 1 —0.. @opMyibl ciokeHus. CHHYC, KOCUHYC U TAaHTE€HC 8/0 JIp4, JIP7, JIP9
JBOWHOTO aprymenTa. @opmyisl npuseneHus. CymMmma U pa3HOCTb CHHYCOB U
KOCHHYCOB.
JlaboparopHble pabOTHI *
[TpakTrueckue 3aHATHS, B TOM YUciie B (hopMe MPAKTUUECKON MOATOTOBKHU:
TpuronomeTpuyeckue TOXKAECTBA. 2/0
CymMa 1 pa3HOCTh CHHYCOB H KOCUHYCOB. 2/0
KonTponbHble paboThl *
CamocrosiTenbHas paboTa 00yJaromuXcs:
Tema 6.7 Copneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 04, OK 05
Tpuronomerpuue | 1 Onpenenenue GyHKIMNA CHHYCa, KOCHHYCA, TAHTCHCA U KOTAaHT€HCA, OCHOBHBIE
ckue PyHKITUN cBoiicTBa u rpaduku. Onucanne MPOU3BOCTBEHHBIX MPOIECCOB C MOMOIIIO rpaduKkoB | 4/2
¢Gynxuuii. IlpodeccnoHaTLHO-OPHEHTHPOBAHHOE COlePKAHNe: 3a71aun JIP4, JIP7, JIP9
IPAKTHUYECKOI0 XapakTepa MpenojaBaTelis HadaJlbHbIX KJIACCOB
JlaGopaTopHble pabOTHI *
[IpakTUueckue 3aHATHsI, B TOM YHCJI€ B hopMe MPaKTUIECKOU MOATOTOBKH: */*
KonTponbHble paboThl *
CamocrosiTenpHas paboTa 00yJaronuxcs: *
Tema 6.8 Cogneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 04, OK 05
ApkcuHnyc, 1 Omnpenenenue apkcuHyca, apKKOCHHYCa, apKTaHI'€HCa M apKKOTaHI'eHca. APKCUHYC,
apKKOCUHYC U ApPKKOCHHYC U apKTaHI€HC OTPULIATEIbHOIO apryMeHTa 4/0 P4, JIP7, JIP9
apKTaHI€HC JlaGopaTopHble pabOTHI *
[IpakTHueckue 3aHATHsI, B TOM YHCJI€ B hopMe MPaKTUIECKOU MOATOTOBKH: */*
KonTponbHble paboThl *
CamocrosiTenpHas padoTa 00yJaromuxcsi:
%
Tema 6.9 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Kcie B popMe NpakTUIECKOH MOATOTOBKU 12 OK 04, OK 05
Tpuronomerpuue | 1 [Ipocretinine TpuroHoMeTpuueckue ypaBHeHuss. OTHOPOAHBIE TPUTOHOMETPUUECKHE
CKHE YpPaBHEHUS U ypaBHeHHsI. Perienue TpUroHOMETpHUECKUX YPAaBHEHUI METOI0M pa3jioKeHUs Ha 8/4 JIP4, JIP7, JIP9
HEpPaBEHCTBA MHOxuTtenu. [Ipocreitmme Tpuronomerprudeckue HepaBeHcTBa. IlpodeccnonanbHo-

OPUECHTHPOBAHHOC COICPKAHUE: 3az[atm MPAKTUYCCKOI'0 XapaKTepa MperoaaBaTeisd
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Ha4daJlbHBIX KJIACCOB

JlaGopaTopHbie pabOThI

[IpakTUueckue 3aHATHSI, B TOM YHCIIE€ B popMe MPAKTHIECKOU IMOATOTOBKH: Perenue 4/0
TPUTOHOMETPUUYECKUX YPaBHEHUH.
KoHTpoJibHBIE PabOTHI
CamocrosiTenbHas paboTa 00yJaromuXcs:
Pazgen 7 22
Koopaunarsl un
BEKTOPbI B
NMPOCTPAHCTBE
Tema 7.1 1 Coneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hOpMe MPaKTUIECKOM MOATOTOBKU: | 4 OK 04, OK 05
ITonsTue BekTopa Omnpenenenue BEKTOpa, JJIMHA BEKTOPA, KOJUIMHEAPHBIE BEKTOPBI, PABHBIE BEKTOPHI, 4/0
B IIPOCTPAHCTBE COHAIPaBJICHHbIE U MPOTUBOIOJIOKHO HAMIPABICHHBIE BEKTOPHI. JPS, JIP7, JIPY
JlaboparopHblie pabOTHI *
[IpakTUueckue 3aHATHsI, B TOM YHCJI€ B hopMe MPaKTUIECKOU MOATOTOBKH: */*
KoHTpoJibHBIE PabOTHI
CamocrosiTenbHas paboTa 00yJaromuXcs:
Tema 7.2 Cogneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 04, OK 05
HevicTBus ¢ 1 CrnoxeHue BEKTOPOB 110 ITpaBUIly TPEYroJIbHUKA U IIPaBHIly MapajlielorpaMMa.
BEKTOpaMH [TpaBuiI0 MHOTOYTOJIBHHUKA JIJIS1 TOCTPOEHUSI CYMMBI HECKOJIbKUX BEKTOPOB. 4/0 JPS, JIP7, JIP9
[IpoTuBOMIOJIOKHBIE BEKTOPBL. Pa3HOCTE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO.
CBoMCTBa ICMCTBHUI HAJl BEKTOPAMHU.
JlaboparopHbie pabOTHI *
[IpakTUueckue 3aHATHsI, B TOM YHCJI€ B hopMe MPaKTUIECKOU MOATOTOBKH: */*
KoHTpoJibHBIE PabOTHI
CamocrosiTenbHas paboTa 00yJaromuXcs:
Tema7.3 Copneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKU 4 OK 04, OK 05
Kowmmnanapueie | 1 Omnpenenenne KOMIUIaHAPHBIX BEKTOPOB. IIpr3HaK KOMIUIaHapHOCTH TPEX BEKTOPOB. 4/0
BEKTODBI. [TpaBuiio mapanenenumnena s IOCTPOEHUSI CYMMBI TPEX HEKOMILJIaHAPHBIX BEKTOPOB.
Teopema 0 pa3yioKeHUH IPOU3BOIBHOIO BEKTOPA 110 TPEM HEKOMILIAHAPHBIM. JPS, JIP7, JIPY
JlaGopaTopHbie pabOThI *
[IpakTHyeckue 3aHATHS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU: */E

KoHTposibHBIE pabOTHI

38



CamocrosiTenbHas paboTa 00yJaromuXcs:

Tema 7.4 Copneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKU 4 OK 04, OK 05
[IpsmoyronbHas | 1 Ornpezernenne NpsMOYTOIbHON CUCTEMBI KOOPAMHAT B mpocTpancTBe. Hazpanue u 2/2
cucreMa 0003HaUYeHHEe KOOPANMHATHBIX oceil. KoopauHaThl Touku U BekTopa. JlelicTBus Haj JIPS, JIP7, JIP9
KOOpJMHAT B BEKTOPAaMH, 33JaHHBIMU KoopAuHaTaMu. Paguyc-Bexrop. Haxoxnenne koopauHar
IPOCTPAHCTBE. BEKTOpa [0 KOOpAWHATaM ero koHua u Hadasia. [Ipogeccuonaibuo-
OpHMEHTHPOBaHHOE coAep:kanHme: IIpocreiime 3a1aun B KOOPAUHATAX.
JlaGopaTopHbie pabOThI *
[IpakTUyeckue 3aHATUS, B TOM YHCiIe B (hopMe MpaKkTHUECKoi moaroToBku: [Ipocreiime 2/0
3aJ]a4i B KOOpJIMHATAaX.
KonTponbHble paboThl
CamocrosiTenpHas paboTa 00yJaromuXcs:
Tema 7.5 Copneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 04, OK 05
CkanspHoe 1 Omnpenenenue yria Mexay Bekropami. Ilepnenaukynspubie BekTopsl. CkansipHOe
MIPOU3BEICHUE IIPOM3BeICHNE BEKTOPOB. BhluncieHne KOCHHYyca yIia MeKIy BEKTOPaMH. 4/0 JPS, JIP7, JIP9
BEKTOPOB. JlaGopaTopHble pabOTHI *
[IpakTUueckue 3aHATHsI, B TOM YHCJI€ B hopMe MPaKTUIECKOU MOATOTOBKH: */*
KonTponbHble paboThl
CamocrosiTenpHas pabora
Tema 7.6 Copneprkanne y4eOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2 OK 04, OK 05
Ucnonsi3oBanne | 1 ‘ Pemenne 3a1a4 KOOPAMHATHO-BEKTOPHBIM METOJIOM. * [k
KOOpIMHAT U JlaGoparopHble pabOThI TIPS, JIP7, JIP9
BCKTOPOB IIpU I[TpakTHYeCcKUe 3aHATHSA, B TOM 4ucie B popMe IpakTHUecKol MoAroToBky: Pemenue 3amad no | *
peleHuH teme «KOOpAMHATEI ¥ BEKTOPBI B IPOCTPAHCTBEN 2/0
MaTCMaTHICCKUX | KOHTPOJIBbHBIE pabOTHI
1 IIPUKIAAHBIX | CamocTosTebHas paboTa 00yJaromuxcs:
3a1a4
Pa3nea 8 18
DOYyHKIUH U
rpaguku
Tema 8.1 Cogneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2 OK 04, OK 05
OyHKIMH 1 [onsarue uncnoBoit GyHKIMHU, CIOCOOBI 3a1aHust PyHKUUH. O0IacTb onpeaeIeHus U
MHOeCTBO 3HadeHuH. ['paduk ¢pynkuuu. [IpodeccnonaibHO-OpMEeHTHPOBAHHOE 2/2 JIP6, JIP4, JIPT,
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coep:xkanme: OrnucaHue IPOIECCOB C TOMOIIBIO TPaPUKOB (DyHKIIHIA

JlaGopaTopHbie pabOThI

[TpakTHyeckue 3aHsTHsI, B TOM Yuciie B (hopMe MPAKTUUECKON MOATOTOBKHU:

*/*

KonTponbHbIe paboTh

CamocrosiTenpHas paboTa 00yJaronuxcs:

JIP9

Tema 8.2
[IpeobOpazoBanms
rpauKoB
byHKIMA

Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU

1 [IpeoOpazoBanms rpadukoB GyHKIHUA: CHMMETPHSI OTHOCUTEIHLHO KOOPAMHATHBIX OCEH,
napaJuIeTIbHBINA IEPEHOC BIOIh KOOPAUHATHBIX OCEH, COKATUE WITH pacTshKeHue rpaduka
BJI0JIh KOOPAMHATHBIX OCEH.

2/0

JlaboparopHble pabOTHI

[TpakTHueckue 3aHsTHsI, B TOM Yuciie B (hopMe MPAKTUUECKON MOATOTOBKHU:

*/*

KoHTpoJibHBIE PabOTHI

CamocrosiTenbHas paboTa 00yJaromuXcs:

OK 04, OK 05

JIP6, JIP4, JIP7,
JIP9

Tema 8.3
CBoiicTBa
byHKIMI

Pazgen 9
Kpyrasie Teaa

Cogepxanue yueOHOro Matepuasia, B TOM 4ucie B popMe MPaKTUYECKOM MOArOTOBKU

1 CBoiicTBa (D)yHKIIMH: YETHOCTH, HEYETHOCTh, OTPAaHMYEHHOCTb. [IpomMexyTku
BO3pacTaHus U yObIBaHUs, HauOOJIbIIIee U HAUMEHbIIIEe 3HaYCHHSI, TOUKH SKCTPEMYMa.
CpoiicTBa TMHEHHOH, KBaIPpaTUYHOM, KYCOYHO-JIMHEHHOM U ApOOHO-ITMHEHHOM
bynkumid. [TpuMepsr QyHKITMOHABHBIX 3aBUCUMOCTEN B peajbHBIX MpoIieccax u
SABICHUSAX. ApruMeTndeckre onepaunu Haa GyHKuusaMu. CrnoxxHast QyHKIUS
(xommozunus). [TonsaTre o HempepbIBHOCTH GyHKIIUKA. B3anMHO oOpaTHBIC (PYHKITUU.
IIpogeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/lep KaHue: 3a71auyu IPaKTHUYECKOTO
XapakTepa Mpemnoiaparesisi HaualbHbIX KJIACCOB

14

12/2

JlaboparopHbie pabOTHI

[IpakTU4eckue 3aHATHS, B TOM YHCiIe B (hOpME MPAKTHUECKOW MOTOTOBKH:
IIpodeccuonalibLHO-OpHEHTHPOBAHHOE coiep:kanue: [locTpoeHue u ureHue rpadukoB
dbynkumii. UccnenoBanue GhyHKIMH.

2/2

KonTponbHble paboThl

CamocrosiTenbHas paboTa 00yJaromuXcs:

16

OK 04, OK 05

JIP6, JIP4, JIP7,
JIP9

Tema 9.1
Humsap

Cogepxanue yueOHOro Mateprasa, B TOM 4ncie B popMe MPaKTUYECKOM MOArOTOBKU

1 [Tonstue unnmuaapa. [mom@aae MOBEPXHOCTH LIMJIMHAPA.

4/0

OK 04, OK 05
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JlaboparopHbie pabOTHI

[TpakTrueckue 3aHATHsI, B TOM YHCIIe B (hopMe mpaKkTUIeCKOW MOATrOTOBKM: Pemenne 3aqa4d

KonTponbHble paboTh

CamocrosiTenbHas paboTa 00yJaronuxcs

JIP4, JIP7, JIP9

Tema 9.2
Konyc

Tema 9.3
Cdepa

Paznen 10
Hauana
MATEeMATHY€ECKOT
0 aHAJIHM3a

Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU

1 [Tonstue konyca. [momanas MoBEpXHOCTH KOHYCA. Y CEYEHHBIN KOHYC.

4/0

JlaGopaTopHbie pabOThI

[IpakTHyeckue 3aHATHUS, B TOM YHCiIe B (hopMe MPAKTHUECKONW MOATOTOBKHU:

KoHTpoJibHBIE PabOTHI

2/0
*

CamocrosiTenbHas paboTa 00yJaronuxcst

Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYEeCKOH MOATOTOBKU

1 Cdepa u map. Bzanmnaoe pacnonoxerue chepsl 1 miockocT. KacaTenpHas II0CKOCTh
K chepe. [Tnomans cdepsl.

JlaGopaTopHbie pabOThI

[IpakTHyeckue 3aHATHUS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU:

KoHTpoJibHBIE PabOTHI

CamocrosiTenpHas paboTa 00y4Jaronuxcs:

4/0

* ¥ ¥ ¥

OK 04., OK 05.
JIP4, JIP7, JIP9

OK 04, OK 05
JIP4, JIP7, JIP9

Tema 10.1
ITocnenoBaTenbH
oCTH

Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpaKTUYECKOH MOATOTOBKU

1 CriocoOnI 3a/1aHKS M CBOMCTBA YHMCIIOBBIX MTOcienoBarenbHocTei. [lonsTue o mpexaene
nocsenoBareabHOCTH. CyIllecTBOBaHHE Mpe/eia MOHOTOHHOM OrpaHMYeHHON
nociegoBarenbHocTH. CyMMHupoBaHue nocienoBarenbHocteil. [Ipodeccuonanbuo-
OpPUEHTHPOBAHHOE cojepKaHue: beckoHeuHO yOBIBAIOIIAs T€OMETPUUYECKAs
MIPOTPECCHS M €€ CYMMa.

2/2

JlaboparopHbie pabOTHI

[TpakTHueckue 3aHsTHsI, B TOM Yuciie B (hopMe MPAKTUUECKON MOATOTOBKHU:

*/*

KonTponbHble paboThl

CamocrosiTenbHas paboTa 00yJaromuXcs:

OK 04, OK 05
JIP4, JIP7, JIP9

Tema 10.2

Cogepxanue yueOHOro Matepuasa, B TOM 4ncie B popMe MPaKTUYECKOM MOArOTOBKU

28

OK 04, OK 05
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IIponsBogHas u | 1 [lonatue o mnpPoM3BONHOW (YHKUMH, €€ TEOMETPUYECKHH U (U3NYECKHd CMBICI. JIP4, JIP7, JIP9
€€ IPUMCHEHUS [TpousBoanas crenenHoit ¢pynkuuu. [IpaBuna quddepeHmpoBaHusl. 20/8
[Ipou3BoHbIE OCHOBHBIX JIEMEHTAPHBIX QyHKIMNA. [Ipon3BoaHast Cl10KHOM QyHKIIUH.
YpaBHeHus kacaTeabHOH K Tpaduky dyHkiuu. Bospacranue u yobiBaHue QYHKITUH.
Okcrpemymbl QyHKUIuU. [IpuMeHeHre mpou3BOIHON K OCTPOSHHIO rpauKoB
bynkumii. HanbGonpiiee u HauMeHsbIee 3HadeHUs1 GyHKIuU. BTopas mpousBoaHas, ee
reoMeTpuuecKkuit u pusnyeckuii cMmpicit. [IpuMepsl necnonb30BaHUs TPOU3BOIHON ISt
HAXO0K/ICHUS HAWTYYILero pemeHus B MpuKiIaaHbiX 3a1a4ax. [IpogeccnonanbHo-
OpPMEHTHPOBAaHHOE coAep:KaHMe: 3a7a4yl MPAKTHUECKOTO XapaKTepa MpenoaBaTes
HAYaJbHBIX KJIACCOB
JlaGopaTopHbie pabOThI *
[TpakTHueckue 3aHATHS, B TOM YUcie B (hopMe MPAKTUUECKON MOATOTOBKHU:
Brruncnenue npon3BoaHbIX 2/0
YpaBHeHHs KacaTeabHOH K TpaduKy QyHKIIHH. 2/0
[TpuMeHeHre TPON3BOIHON K MOCTPOCHUIO IpauKOB (PYHKIIHIA. 4/0
KoHTpoJibHBIE PabOTHI *
CamocrosiTenbHas paboTa 00yJaromuXcs: *
Pa3zgen 11 18
O0bembl Tea
Tema 11.1 Copneprkanne ydeOHOro MaTeprasa, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 04, OK 05
O6bem 1 \ [Tonsitue o6beMa. OOBEM NPSIMOYTOJILHOTO Napajlieenuneaa 4/0
NPAMOYTOBHOTO | JlaGopaTopHble paboThI *¢ JIp4, JIP7, JIP9
napajienenunena | [lpakTudeckue 3aHATUs, B TOM uKcie B GopMe NPaKTUUeCKON MOArOTOBKH: )
KoHTposibHbIE paboThI *
CamocrosiTenpHas paboTa 00y4Jaronuxcs: *
Tema 11.2 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Kcie B popMe NpakTUIECKOH MOATOTOBKU 4 OK 04, OK 05
O6wem mpsimoii | 1 | O6Bem npsivoii pu3MbL. OGBEM HHIHHAPA. 4/0
IPU3MBI U JlaGopaTopHEIE pabOThI *
LUJIHHPA [paKTHYECKHUE 3aHATHs, B TOM YHCIE B ()OpME NPAKTHIECKON MMOATOTOBKH: *[* JIP4, JIP7, JIP9
KoHTpoJibHBIE PabOTHI *
CamocrosiTenpHas pabora o0yJaomuxcs *
Tema 11.3 Coneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 6 OK 04, OK 05
O6bem 1 \ O6beM HakoHHOM npu3Mbl. O0beM nupamuasl. O6beM KOHYcCA. 4/0
HaKJIOHHOM JlaboparopHbie pabOThI *
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IIPU3MBI, [IpakTHyeckue 3aHATUS, B TOM YHCIE B (POpME MPAKTHUECKONW MOATOTOBKHU: 2/2 JIP4, JIP7, JIP9
MUPAMUIBI U IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAep:kaHme: PeleHue 3ama4y
KOHYyca KonTponbHble paboTh
CamocrosiTenbHas paboTa 00yJaronuxcst
Tema 11.4 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYeCKOH MOATOTOBKU OK 04, OK 05
O06nem mrapa 1 \ OO0BeM 1mapa u ero 4acTeil. 4/0
JlaGopaTopHbie paboThI * JIp4, JIP7, JIP9
[IpakTUyeckue 3aHATHUS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU: /*
KoHTpoJibHBIE PabOTHI *
CamocrosiTenpHas pabora o0yJaomuxcs *
Pa3zpgen 12 16
HHTerpaJ u ero
NpUMeHEeHHe
Tema 12.1 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 2 OK 04, OK 05
[TepBooOpaznas. | 1 Omnpenenenne nepBoodpazHoit pyHkIuu. OCHOBHOE CBOMCTBO MEPBOOOPA3HOM, €T0
OcHoBHOE reoMeTpuueckuii cMbica. Tabmauiia nepBooOpa3HbIX HEKOTOPHIX (PYHKIUH 2/0 P4, JIP7, JIP9
CBOMCTBO JIaGopaTopHble paboThI *
nepBo0OpasHON. | [TpakTHYeCKHe 3aHATHS, B TOM 4ucie B (hopMe IPAKTHIECKOi TOATOTOBKH: *[E
KonTponbHble paboThI *
CamocrosiTenpHas paboTa 00yJaronuxcs: *
Tema 12.2 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpaKTUYECKOH MOATOTOBKU 4 OK 04, OK 05
[IpaBuna 1 [TpaBuno HaxX0XICHHS TIEPBOOOPA3HBIX JJISI MHOTOUJIEHA, CIIOKHOW (PYHKITHH.
HaXO0XICHUS IIpodeccHoHAIBLHO-OPHEHTHPOBAHHOE COepkaHHe: BbIHECEHME IOCTOSHHOTO 2/2 P4, JIP7, JIP9
epBOOOPa3HBIX MHOKHTEJISL.
JlaGopaTopHble pabOTHI *
[IpakTHyeckue 3aHATUS, B TOM YHCiIE B (POpME MPAKTHUECKONW MOATOTOBKHU: 2/0
[TpaBuia Hax0XKJIEHUs IEPBOOOPA3HBIX
KonTponbHble paboThl
CamocrosiTenpHas paboTa 00y4Jaronuxcs:
Tema 12.3 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpaKTUYECKOH MOATOTOBKU OK 04, OK 05
ITmontans 1 Onpenenenrie KPUBOJUHEHHOMN Tpanenun. TeopeMa 0 HaX0XKACHUHU TUIOMIATU
KPUBOJIMHENHOU KpuBosInHeNHON Tpaneuuu. IIpodgeccnoHanbHO-0pHEHTHPOBAHHOE COeP/KAHME: 2/2 P4, JIP7, JIP9
Tpaneuun 3aaun NpakTUYECKOro XapakTepa MpenojaBaTess HadyalbHbIX KJIACCOB




JlaboparopHbie pabOTHI

[IpakTrueckue 3aHATHsI, B TOM YHCII€ B opMe MPaKTUIECKOU MOATOTOBKH: */*
KonTponbHble paboTh *
CamocrosiTenpHas paboTa 00y4Jaronuxcs:
Tema 12.4 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 2 OK 04, OK 05
HuTerpanin. 1 [Tonstue onpenenennoro nnrerpaia. lipogeccnonaJIbHO-OpUEHTHPOBAHHOE
Brraucnenue conep:kanue: dopmyrna Herotona-JIeiiOHuUIA 17151 BBIYUCIICHUS OTPEACIICHHOTO 2/2 JIP4, JIP7, JIP9
UHTETPaJIoB MHTErpaia
JlaGopaTopHbie pabOThI *
[IpakTUyeckue 3aHATHUS, B TOM YKCie B (opMe MPAKTHUECKONW MOATOTOBKHU: */E
KoHTpoJibHBIE PabOTHI
CamocrosiTenbHas paboTa 00yJaromuXcs:
Tema 12.5 Coneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4 OK 04, OK 05
Brruucnenue 1 IIpodeccuonanbHO-OpHeHTHPOBAHHOE coAepxkanue: [Ipumenenue Gopmybl
IUTOIIAZEH C HeroTona-JleliOHuma 11t BEIMUCICHUS TUIomaneii huryp 2/2 JIP4, JIP7, JIP9
TIOMOIIIBIO JlabopaTopHBIe paboThI *
HHTCTPAJIOB [IpakTUyeckue 3aHATUS, B TOM YHCIE B (hOpME MPAKTHUECKONU MOATOTOBKHU:
Breruncnenue mioniaaei ¢ TIOMONIbI0 HHTErPAJIOB 2/0
KonTponbHble paboThI *
CamocrosiTenpHas pabora
Tema 12.6 Copneprkanue yueOHOT0O MaTepuaa, B TOM 4Kcie B popMe NpakTUYECKOH MOATOTOBKU 2 OK 04, OK 05
[Tpumenenus 1 IlpodeccuoHaILHO-OpMEHTHPOBAHHOE coep:xkaHue: [IpuMeHeHus nepoodpasuoit | 2/2
epBOOOPa3HOIA (GYHKIMU 1 HHTErpaja B MHPOPMAIIMOHHBIX CHCTEMax JIp4, JIP7, JIP9
Gynxuun u JlaGopaTopHble paboThI *
MHTErpajia B [TpakTUueckue 3aHATHsI, B TOM YHCJI€ B hopMe MPaKTUIECKOU MOATOTOBKH: */*
IPUKIATHBIX KonTponbHble paboThl *
3anadax CamocrosiTenbHas padoTa 00yJaromuxcs: *
Pa3zpen 13 16
DJIeMEeHTBI
Teopuu
BEPOATHOCTEN U
MaTeMaTH4eCKO

M CTATHCTHKH
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Tema 13.1 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Kcie B popMe NpakTUYECKOH MOATOTOBKU 2 OK 04, OK 05
CnyqaitHoe 1 Buasl coOBITHIA: CiTydaiiHOe COOBITHE, JOCTOBEPHOE COOBITHE, HEBO3MOYKHOE COObITHE, | 2/2
coObITHE. COBMECTHBIE HJIM HECOBMECTHBIE COOBITHSI, IPOTUBOMOIOKHBIE COOBITHS. JIP4, JIP7, JIPY
BepositHoCTh PaBHOBO3MOKHBIE U HE PAaBHOBO3MOXKHBIE UCX0/Ibl. Onepannu HaJl COOBITUSIMU.
COOBITHSL. Knaccuueckoe onpeeneHue BepoITHOCTH COOBITHS U €Tr0 CBOMCTBA.
IIpodeccnonanbHO-OpHEHTHPOBAHHOE CoJepxkaHne: BeposTHOCTH B 3aa4ax
WH(GOPMAIIMOHHBIX CHCTEMAX
JlaGopaTopHbie pabOThI *
[IpakTHyecKue 3aHATHUS, B TOM YKCie B (hopMe MPAKTHUECKONW MOATOTOBKHU: */E
KoHTpoJibHBIE PabOTHI
CamocrosiTenpHas paboTa 00yJaromuXcs:
Tema 13.2 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hciie B popMe NpakTUYECKOH MOATOTOBKU 6 OK 04, OK 05
Teopembl 1 Teopema cnoxeHusi BEpOATHOCTEH JBYX HECOBMECTHBIX cOObITHI. [loHsTHE 4/2
CIOXKEHUS U HE3aBUCHMBIX COOBITHH. Teopema yMHOXKEHHS BEPOSTHOCTEH ABYX HE3aBUCUMBIX JIP4, JIP7, JIP9
YMHOKEHUS coOpiTuii. [IpodpeccnoHaILHO-OPHEHTHPOBAHHOE COlepP:KaHue: 3anadu
BEPOSATHOCTEN MPaKTUYECKOr0 XapakTepa NpenojaBaress HayaJlbHbIX KJIACCOB
JlaGopaTopHbie pabOThI *
[IpakTHyeckue 3aHATUS, B TOM YHCIIE B (POpME MPAKTHUECKON MOATOTOBKHU:
Pelnienne npakTHYECKUX 3a7a4 C IPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB. 2/0
KonTponbHble paboThl *
CamocrosiTenbHas paboTa 00yJaronuxcs
Tema 13.3 Copneprkanue yueOHOT0O MaTepuaa, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 2 OK 04, OK 05
Craructuueckas | 1 OtHocutenbHas yactota. Craructuueckas BepoaTHocTh. [IpodeccnonanbHo- 272
BEPOSATHOCTD OpHEHTHPOBAHHOE COAep:Kanmue: 3a/1aun MPaKTHYECKOTO XapaKkTepa mpenojasarens | * JIp4, JIP7, JIPS
HaYaJIbHBIX KJIACCOB *
JlabopaTopHEIE pabOThI *
[IpakTUyeckue 3aHATHUS, B TOM 4YKcie B (opMe MPAKTHUECKONW MOATOTOBKHU: *
KoHTpoJibHBIE PaOOTHI
CamocrositenpHas pabota o0yJaomuxcs
Tema 13.4 Copneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKU 6 OK 04, OK 05
[TonsiTue o 1 Cnyualinas BenuurHa. PactipesienieHue 3HaYeHU ClTy4yallHOW BEJIMYHMHBI 1O 6/6
3a7a4ax BEPOSTHOCTAM M 110 yactoram. [lonuron yactor. ['ucrorpamma. LienTpansusie JIP4, JIP7, JIP9
MaTeMaTU4YeCKO1 teHaeHuuu. Mepsol pazopoca. IlpodeccnoHaIbHO-OPHEHTHPOBAHHOE COlepPKAHUE:

3anaun MPaKTUYECKOT0 XapakTepa MpenojaBaTess HadyalbHbIX KJIACCOB
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CTaTUCTHUKH. JlaGopaTopHbie pabOoTHI
[IpakTrueckue 3aHATHsI, B TOM YHCII€ B opMe MPaKTUIECKOU MOATOTOBKH: */*
KonTponbHble paboTh *
CamocrosiTenpHas paboTa 00y4Jaronuxcs: *
Paznen 14 20
YpaBHeHusi u
HEepaBeHCTBa
Tema 14.1 Cogneprkanne y4eOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 8 OK 04, OK 05
PaBHOocuiibHOCTB | 1 PaBHOCHIIBHOCTh ypaBHEHWI, HEPaBEHCTB, cHCTeM. [loHsATHE ypaBHeHHs-ciencTBus. | 6/0
ypaBHEHUI U Bo3Benenne ypaBHEHUS B UETHYIO cTemneHb. [loTeHIupoBaHue JOrapupMUUIECKUX JIP4, JIP7, JIP9
HEPaBEHCTB. ypaBHeHui. J[pyrue npeodpa3zoBaHusi, NPUBOASIINE K YPaBHEHUIO-CIEICTBUIO.
VYpaBHeHuUsI- OcHOBHBIE TIPUEMBI UX PELICHNUs (pa3ioKeHne Ha MHOXKHUTEIH, BBEJICHUE HOBBIX
CJIEJICTBHSI. HEW3BECTHBIX, MOJCTAHOBKA, TpadyUuECKHl METOT).
JlaboparopHble pabOTHI *
[TpakTrueckue 3aHATHS, B TOM YUCie B (hopMe MPAKTUUECKON MOATOTOBKHU:
[ToreHnnpoBanue JorapupMUIecKux ypaBHEHHII. 2/0
KoHTpoJibHBIE PabOTHI *
CamocrosiTenbHas paboTa 00yJaromuXcs:
Tema 14.2 Cogneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 6 OK 04, OK 05
PaBHocuibHOCTE | 1 | OcHoBHbIE NOHATHS. PenieHne ypaBHEHUN U HEPABEHCTB C IOMOIIBIO CUCTEM. 4/0
ypaBHeHni U | JlaGopaTopHsle paGoThI * JIP4, JIP7, JIP9
HEPABEHCTB [IpakTUyeckue 3aHATUS, B TOM YHCIE B (hOpME MPAKTHUECKON MOATOTOBKHU: 2/0
CHUCTEMaM. PenreHne ypaBHEeHUN M HEPABEHCTB C NOMOIIBIO CUCTEM.
KonTponbHble paboTh *
CamocrosiTenpHas paboTa 00y4Jaronuxcs:
Tema 14.3 Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 2 OK 04, OK 05
PaBHocunbHOCT | 1 | OcHOBHBIE NOHATHUS. BO3BeIeHNE ypaBHEHNI U HEPABEHCTB B UETHYIO CTEIICHbD. 2/0
YPaBHEHUH U JTaGopatopHbie paboThI * JIp4, JIP7, JIP9
HCPABCHCTB Ha | [IpakTHyecKue 3aHsATHS, B TOM Uncie B popMe MpaKTUYECKOM MOATOTOBKH: */*
MHOKECTBAX. KonTponbHble paboThl
CamocrosiTenpHas paboTa 00y4Jaronuxcs:
Tema 14.4 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYeCKOH MOATOTOBKU OK 04, OK 05
Meron 1 | Metoa HHTEpBAJIOB ISl YPAaBHEHHI 1 HEPABEHCTB. *[E
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uHTEepBaJIOB U1t | JlabopaTropHbie paboOThI * JIP4, JIP7, JIP9
YpaBHEHUU U [IpakTrueckue 3aHATHsI, B TOM YHCII€ B opMe MPaKTUIECKOU MOATOTOBKH: *
HEPABCHCTB KonTponbHble paboTh *
CamocrosiTenpHas paboTa 00yJaronuxcs: *
Tema 14.5 Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 2 OK 04, OK 05
CucreMnl 1 | PasHOCHMIBHOCTE cucTeM. CHCTEMBI-CIIEACTBUA. MeTo 3aMeHbBI HEN3BECTHHIX. 2/0
ypaBHEHHI ¢ | JlaGoparopHble paboThl * JiP4, JIP7, JIP9
HECKOJIbKUMU [TpakTUueckue 3aHATHsI, B TOM YHCIIe B opMe MPaKTUIECKOU MOATOTOBKH: */*
HCU3BECTHBIMU | KOHTpOJIbHBIE paOdOTHI *
CamocrosiTenpHas paboTa 00y4Jaronuxcs: *
OK3amMeH 6
KoncynbTanuu 12
Bcero: | 340
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3. YCJIOBUSI PEAJTU3ALIUU PABOYEN ITPOTPAMMBI YUEBHOI
TUCTUTLIAHBI

3.1. TpeboBanuss K MHHHMAJBHOMY  MAaTePHATbHO-TEXHUYECKOMY
o0ecre4yeHu10
Peanuzanust y4eOHOI muciuruiiHbl TpeOyeT Haauuus Y4YeOHOro KaOHHeTa
MaTeMaTHKU

ObOopynoBaHne y4eOHOIro KaOuHeTa:

Kommnekt yueOHo-MeToInuecKoi JoKkyMeHTauu. Crnenuain3upoBaHHas yueOHas
MeOeb: CTOJ MpenogaBaTes, CTyJ NPernogaBarTess, CTObI IS CTYI€HTOB, CTYJIbs
JUTSl CTYJIEHTOB, KJIacCHasl JIOCKa.

PaGouass mporpamma MokeT OBITH peajan3oBaHa C MPUMEHEHHEM Ppa3ITUYHbBIX
o0pa3oBaTeNbHbIX TEXHOJIOTUH, B TOM YHCJIE C MPUMEHEHHUEM JHCTAaHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUNA U 3JIEKTPOHHOTO O0yUYEHUSI.

3.2. UudopmanuoHHoe odecrnedeHue 00ydeHus:
nepeyeHb YYeOHbIX W3/IaHUM, SJIEKTPOHHBIX M3JIaHUH, 3JEKTPOHHBIX U MHTEepHET-
pecypcoB, 00pa3oBaTeNbHbIX MIATHOPM, FITEKTPOHHO-OMOINOTEUHBIX CUCTEM, BEO-
CUCTEM [JiIi OpraHM3alMy JUCTAHIIMOHHOTO OOYy4YeHHUS U YIPaBICHUS UM,
UCIIOJIb3yeMbIe B 00pa30BaTEIbHOM MPOIECCE KaK OCHOBHBIE U JOMOJHUTEIbHBIC
MCTOYHHKH.

OCHOBHBIC HCTOYHHUKH:
1. Maremartuka: anredpa v Hayajaa MaTeMaTH4YeCKOro aHallu3a, FTeOMETPHSL.
Anrebpa ¥ HavyaJla MaTeMaTUYeCKoro aHaau3a (0a30BbIi U yriyOJIeHHBIA YPOBHH).
10-11 xmaccel, yaeonunx/ HI.A. Anumos, FO.M. Konsrun, M.B.- M.:
[Tpocsewmenune, 2022.- 463 c.
2. Matematuka: yueOHuUK st ctyaeHToB yupexaenuit CI10/ 1./ Ilexnenkuii -
13-e uzn.,crep.-M.: 1L «Akagemus», 2018. — 320 c.
3. Maremaruka: yueOHuk 1u1st ctyaenToB yupexaenuit CI10/ C.I'.I'puropses - 2-¢
u3n.,crep.-M.: N1 «Akanemus», 2018. — 368 c.

JlonoTHNTEIbHbIE HCTOYHUKH:

1. bammakoB M.1. Marematuka: yueoOuuk/M.U. bammakos. — 9-e u3a., ctep. —
M.: Axanemus, 2014
2. bammakoB M.W. Marematuka: 3agaunuk/M.U. bammakos. — 5-e usm., crep. —
M.: Axanemus, 2014.
3. Aranacsn JI.C. I'eomerpus 10-11 xi1.: yue6. njs o61eo0pa3oBaTeIbHbIX
yupexaeHuil.- 22-e uza.- M.: [Ipocsemenne, 2014-255¢.
4. Martematuka: Yue6onuk / B.I1. I'puropees.- M.: UL Axkanemusi, 2016.-368 c.
5. Kommoropos A.H. Anrebpa u Hadana ananm3a: yueO. mis 10-11 k.
0011e00pa3oBaTenbHbIX yUpexkaeHui.- 17-e u3a.- M.: [Ipocsemenne, 2015.-384 c.
6. boromosnos H.B. [Ipaktuyeckue 3aHATHS IO MaTeMaTHKE: Yuel. mocodue ams
CpemHuX crell. yue0. 3aBeaeHnii-6 u3a.-M.: Beicm. mk., 2003-495c¢.

DJIeKTPOHHBbIE U3IaHUA (3JIEKTPOHHBIE Pecypchbl):



1.HH(I)OpMaI_II/IOHHO-O6paBOBaTCJIBHa}I cpeaa «Poccuiickas QJICKTPOHHAA HIKOJIa» -
https://resh.edu.ru/:

https://resh.edu.ru/subject/lesson/1988/main/ .
https://resh.edu.ru/subject/lesson/3798/main/159142/
https://resh.edu.ru/subject/lesson/4903/main/22650/
https://resh.edu.ru/subject/lesson/4924/main/225717/
https://resh.edu.ru/subject/lesson/3993/main/225748/
https://resh.edu.ru/subject/lesson/6118/main/225812/
https://resh.edu.ru/subject/lesson/4089/main/131707/
2.Buaeomarepua:
https://infourok.ru/simmetrii-v-kube-v-parallelepipede-v-prizme-i-piramide-2442552.html
https://youtu.be/7pHPStHWVVY

https://vk.com/video-152579821 456239042
https://youtu.be/iAODi_40S4Y
https://videouroki.net/video/29-obiem-shara.html
https://youtu.be/l-3YhgJwoRw

https://youtu.be/jGL4K8 WDjE

https://youtu.be/6 LKJSEO9WFc¢

https://youtu.be/Xfrp9obfcg8

https://youtu.be/DMbc-0Y3cls

https://youtu.be/6apOKP8wmRU
https://youtu.be/L. Tzihr[24D Ahttps://vk.com/video-67041943 170518246
https://youtu.be/hBo3Kcfl.Scw

https://youtu.be/9RknOPLrahk

https://vk.com/video-67041943 170518301

Hudposas odpazoBareabnas cpeaa CIIO PROFo0pa3oBanue:

1.Bepemenriok, B. B. [IpakTukyM 1o MaTeMaTHKE : MMOATOTOBKA K
TecTUpoBaHMIO U dk3ameny / B. B. Bepementok, B. B. Koxymiko. — 3-e u3g. —
Mumnck : Terpanut, 2017. — 176 ¢c. — ISBN 978-985-7081-89-9. — Tekcr :
AJIEKTPOHHBIN // DNEKTPOHHBIN pecypc 1ndpoBoit oopazoBaTensHOM cpeast CI1O
PROFob6pazosanue : [caiit]. — URL: https://profspo.ru/books/88838 (nata
obpamenus: 30.08.2020). — Pexum noctyna: ayist aBropusup. [lonszoBateneit

2. BepemeHiok, B. B. TpeHaxep no maremMaTuke 1151 TOATOTOBKH K
LEHTPAIM30BaHHOMY TECTUPOBAaHUIO U 3K3ameHy / B. B. Bepementok. — 3-e us .
— Mumnck : Terpanur, 2019. — 176 c. — ISBN 978-985-7171-36-1. — Tekcr :
ANIEKTPOHHBIN // DIEKTPOHHBIN pecypc 1udpoBoit oopazoBarenbHoM cpenbl CI10
PROFob6pazosanue : [caiit]. — URL: https://profspo.ru/books/88848 (nata
obpamenus: 27.08.2020). — Pexxum moctyma: mis aBropusup. [lonp3zoBareneit

3. Maremaruka : yueOHoe mocobue / coctaButenu H. B. denoposa. —
Bonrorpan : Bonrorpanckuit uactutyt 6usneca, 2009. — 87 ¢. — ISBN 978-5-
9061-7299-0. — TekcT : ANEKTPOHHBIH // DNEKTPOHHBIN pecypc nudpoBoi
obpazoBarensHo# cpenbl CITO PROFo6pa3osanue : [caiit]. — URL:
https://profspo.ru/books/11332 (mata obpamenus: 22.08.2020). — Pexum
JIOCTYyTIA: JJIsl aBTOPU3HP. MOJIb30BATENEH

JJIeKTPOHHO-0MOJIMOTEYHAS CUCTeMA:
[PR BOOKS - http://www.iprbookshop.ru/78574.html

Be0-cucrema 1151 OpraHM3anuy JUCTAHIIMOHHOTO 00y4YeHUs 1
yIpaBJIeHUS UM:




Cuctema qucraniiionHoro ooydenus OI'AIIOY «AneKkceeBCKUNA KOS

http://moodle.alcollege.ru/

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
TUCTUTLIAHBI

KoHTpob M OLEeHKa pe3yJbTaTOB OCBOCHHUS Y4E€OHOW TUCIUIUIMHBI
OCYILECTBIISICTCS MPENOAABaTENEM B IIPOLECCE IPOBEACHUS TEOPETUYECKUX H

MNPAKTHYCCKUX BaHHTHﬁ, OK3aMCHa.

Pe3yabTaThl 00y4yeHus
(ocBOEHHbBIE YMEHMNSI, YCBOCHHbIE 3HAHMS),
C Y4€TOM JIMYHOCTHBIX Pe3yJibTATOB

DopMbI 1 METOAbI KOHTPOJISI M
OlIEHKH Pe3yJIbTATOB 00y4YeHusI

B pesyabTare 0CBOCHHsI Y4eGHOI0
npeaMeTa BbINYCKHUK HA 6230BOM YPOBHE
HAYYHJICS:

CBOOOZIHO  ONEPUPOBATH’  HOHATHAMU:
KOHEYHOE MHOKECTBO, dJIEMEHT MHOYKECTBA,
IOJJMHOKECTBO, MEpPECEUeHIE, 00beIUHEHNE

u Pa3HOCTh MHOKECTB, YHCIIOBbIE
MHOXXECTBA Ha KOOPAMHATHOW MPSIMOH,
OTpE30K, UHTEpBAa, MOJIYUHTEPBAI,

IMPOMEXKYTOK  C  BBIKOJIOTOM  TOYKOWH,
rpaduyeckoe MpeACTaBICHUE MHOXECTB Ha
KOOPAUHATHOM MJIOCKOCTH;

-3aJ1aBaTh MHOJKECTBA IIEPEUHCICHHEM U
XapaKTEpUCTUYECKUM CBOVCTBOM;
-ONEpUPOBATh IOHATHUSIMU: YTBEPKICHHUE,
OTPULIAHUE YTBEP)KICHUSA, WCTUHHBIE U
JIOKHBIC YTBEPKIACHHUS, IPUUHNHA, CIICJICTBUE,
YACTHBIM ciay4yail o0OIero yTBep>KIeHUs,
KOHTPIPUMED;

-IIPOBEPSATh  NPHUHAMICKHOCTh  AJIEMEHTA
MHOXECTBY;

-HaXOAUTh TEepeceueHre | OObeAUHEHUE
MHOXECTB, B TOM YHCJI€ MPEICTABICHHBIX
rpadyeckd Ha YHUCJIOBOM MpsSMOM W Ha
KOOPAUHATHOM MJIOCKOCTH;

-IIPOBOJINUTH  TIOKA3aTEJIbHBIE PACCYXKACHUS

IIpoBepka noMarHero 3agaHusl.
3ammTa NpakTHIeCcKon paboThI.
Y CTHBIN ¥ TUCBMEHHBIN OITPOC.
DK3aMeH.

3

3ZleCB " Jajee: 3HaTb ONpCACJICHUC MMOHATHA, 3HATh U YMETh 000CHOBBIBATHL CBOICTBA (HpI/ISHaKI/I, cClin
OHHU GCTL) IMOHATHA, XapaKTECPU30BAThL CBA3U C APYT'UMU NOHATUAMU, MIPEACTABJIAA OAHO NOHATUC KAaK 4aCThb
LOCJIOCTHOT'O KOMILJIEKCA, UCITI0JIb30BaTh IIOHATHE U €I'0 CBOIicTBa Ipyu NpoOBCACHNUN paccymeﬂnﬁ, J0Ka3aTCIbCTB,

pelleHUH 3a1a4.




IS 000CHOBaHUs VUCTUHHOCTH
YTBEPKIACHUM.

B moBcenHEBHOW XU3HM W INPU U3YYEHUH
APYTUX MPEIMETOB:

-UCIOJIb30BaTh YHWCJIOBBIE MHOXECTBAa Ha
KOOPAMHATHOM NPSIMOM U Ha KOOPAMHATHOU
IUIOCKOCTH 11l  ONMCAHHUSA  peajbHbIX
IPOLIECCOB U SIBJICHUIA;

-IPOBOJIUTH JI0KA3aTEIbHBIE PACCYKICHUS B
CUTyalUsiX IIOBCEAHEBHOM JKM3HHM, IIpU
pEILIEeHNH 3a7a4 U3 APYrUuX IpeIMETOB
-CBOOOAHO  omepupoBaTb  MOHITHIMM:
HaTypaJIbHOE YHCIIO, MHOKECTBO
HaTypaJbHbIX  4YHCEJI,  LEJ0€  YHUCIO,
MHOKECTBO IIEJIBIX YHUCEN, OOBIKHOBEHHAas
apoOb, JgecsATh4YHas JpoOb, CMENIAHHOE
YHUCJIO, PAlUUOHAIBHOE YHCJIO, MHOYKECTBO
palMOHAIBHBIX  YHCEJ, HUPPALUOHAIBHOE
YHUCJIO, KOPEHb CTENEHU N, JEHCTBUTEIBHOE
YHCJI0, MHOXKECTBO JIEHCTBUTENbHBIX YHUCEI,
reoMeTpuyecKas UHTEpIIpeTalus
HaTypaJbHbIX,  LEJbIX,  PalUOHAIBHBIX,
JE€HCTBUTENBHBIX YUCEN,;

-[IOHUMaTh U OOBACHATH PA3HUIYY MEXITY
MO3ULIMOHHOM ¥ HENMO3ULMOHHON CUCTEMaMU
3aMKUCH YHCETT;

-[epEeBOJUTh 4YHUCJIA W3 OJHOW CHUCTEMBI
3aMMCH (CUCTEMBI CUMCIIEHHUS) B JPYTYIO;
-I0Ka3bIBaTh W HUCIOJb30BaTh MPU3HAKU
JNENMMOCTH CYMMBl W IPOM3BEIEHUSA IpU
BBITIOJTHEHUH  BBIYUCICHUW W PEIICHUU
3azay;

-BBINIOJIHATHh OKPYIJVIEHHWE PpPalMOHAIBHBIX U
UppalMOHAJbHBIX  YHCEI C  3aJaHHOU
TOYHOCTBIO;

-CpaBHUBATH JEeUCTBUTEIIbHBIE qucia
pa3HbBIMHU cIIOCO0amy;

-OPsI0UMBaTh YKCJIA, 3allICAHHBIE B BUJE
OOBIKHOBEHHOUW U IECATUYHOMN ApOoOH, YnCa,
3anrcaHHbIe C HCIIOJIb30BaHUEM
apu(pMeTUYeCcKoro  KBaJpaTHOTO  KOpPHS,
KOpHEH cTerneHu 0obIie 2;

-Haxogute HOJl wu HOK  pa3HbimMu
cnocobaMu W HCIONb30BaTh UX  MPH
pELIeHUH 33/ay;




-BBITIOJIHATH BBIUMCIICHUS U MPEOOPa30BAHUS
BBIPAXEHNN, COAEPKAINUX JCHCTBUTEIIbHBIC
YuCla, B TOM YHCIIE KOPHU HaTypalbHBIX
CTEIICHEM;

-BBIIOJHATh CTaHAAPTHBIE TOKJIECTBEHHBIE
npeoOpa3oBaHus TPUTOHOMETPUUYECKUX,
J0rapuPpMHUUECKHUX, CTEIICHHBIX,
UPPALUOHAIBHBIX BBIPAKCHHM.

B nosceonesnoii oicusHu u npu uzyyeHuu
opyaux npeomemoas.

-BBITIOJIHATh W OOBSCHATH  CpaBHEHHE
pE3yNbTaTOB BBIYUCICHUNW TIPU PEIICHUU
OpaKTUYECKUX  3aJa4, B TOM  YHCTE
NpUOIKEHHBIX  BBIYMCICHUHN, HUCHOJIb3YS
pasHbIe CIIOCOOBI CPaBHEHUIA;

-3aIIMChIBATh, CpaBHUBATD, OKPYTIIATDH
YUCJIOBBIC JAaHHBIC PCaJIbHBIX BCIWUYUH C
HUCIIOJIb30BaHHUEM Pa3HbIX CHUCTEM
HN3MCEPCHUA,

COCTaBIIAITb M OLEHHMBAaTh  PA3HBIMU
croco0aMy  YHCIIOBBIE  BBIPAKEHHS]  IPHU
pELICHUH TMPAKTUYECKUX 3aady M 3a1ad U3
JIPYrUX y4eOHbIX MPEIMETOB

-CBoOOIHO  omepupoBaTh  MOHATHSIMU:
YPaBHEHUE, HEPABEHCTBO, PAaBHOCHUJIbHBIC
YpPaBHEHUSI M HEPAaBEHCTBA, YpPaBHEHME,
ABJISIFOLEECS CJIEICTBUEM JIpyroro
YPAaBHEHUS, YpPABHEHUS, PaBHOCWIbHBIE Ha
MHO’KECTBE, PaBHOCUJIbHBIE MPe0Opa30BaHUs
YpPaBHEHUN;

-pelmaTe pa3Hble BHJbl ypaBHEHUN U
HEPAaBEHCTB M HUX CHUCTEM, B TOM YHCIIE
HEKOTOpPbIC ypaBHEHUs 3-U U 4-i1 CTENEeHel,
IpOOHO-pallMOHAIbHBIE U UPPALIUOHATBHBIE,
-OBJIAJIETh OCHOBHBIMU TUTIAMHA
NOKA3aTEIIbHBIX, JorapupMUYECKHUX,
UPPALMOHAIBHBIX, CTEIICHHBIX YPAaBHEHUU U
HEPaBEHCTB U CTAaHAAPTHBIMU METOJAMH HX
pElIEHUI M MNPUMEHATh HMX MPU PELICHUU
3a1ay;

-IPUMEHATh TeopeMy be3dy K peueHuto
YpPaBHEHUN;

-IpUMEHATh TeopeMmy Buera nns penieHus
HEKOTOPbIX YPAaBHEHHMI CTENEHW  BBILIE




BTOPOU;

-IOHUMATh CMBICII TEOPEM O PABHOCUIIBHBIX
M HEPAaBHOCWIBHBIX  MPeoOpa3OBaHUIX
YPaBHEHHU U YMETh UX JI0Ka3bIBATh;
-BJIQJICTh METOJIAMU PEIICHUS YPaBHEHHU,
HEPaBEHCTB M MX CHCTEM, YMETh BHIOUpATh
METOJl peleHuss U OOOCHOBBIBaTH CBOU
BBIOOD);

-UCIIOJIB30BaTh ~ METOJ, HWHTEPBAJIOB A
pelIeHus] HEPABEHCTB, B TOM 4YHCIIEe JPOOHO-
palMOHANBHBIX M BKIIOYAIOIIHUX B ce0s
UPPALMOHABHBIE BEIPAXKECHUS;

-pemath anreOpandecKkue YpaBHCHUS U
HEPABECHCTBA U MX CHCTEMBI C MapaMeTpamu
anredpandecKkuM U rpaduuecKiuM METOIaMu;
-BJIAJICTh pa3HbIMHU METOIaMU
JIOKa3aTeIbCTBA HEPABEHCTB;

-pemaTh YpaBHEHHUS B LIEJIBIX YUCIIAX;
-u300pakaTh MHOXECTBa Ha IIJIOCKOCTH,
3a/1aBacMble ypPaBHEHHSIMHU, HEPABEHCTBAMHU
U UX CUCTEMAMM;

-cBOOOZHO HCIIOJIb30BaTh TOKJECTBEHHbIE
npeoOpa3zoBaHus MpU PEIICHUH YPaBHEHUHN U
CHUCTEM YpaBHEHUM

B noeceomegnoii owcusnu u npu uzyyeHuu
Opy2ux npeomemoas:

-COCTaBJIATh W  pemaTh  ypPaBHEHUS,
HEpPaBEHCTBA, WX CHUCTEMBl TPHU PEIICHUU
3a/1a4y APYyTUX y4eOHBIX MPEAMETOB;
-BBITIOJTHSATh OIICHKY paBaono00us
pEe3yIbTaTOB, TMOJIY4YaeMbIX MPU PEIICHUU
pa3IMYHBIX YpaBHEHHH, HEPAaBEHCTB M HX
CUCTEeM TpW pEIIeHWH 3amad JApYyrux
y4eOHBIX MPEAMETOB;

-COCTaBJISITh W  pelmlaTh ypaBHCHHUS W
HEpaBEHCTBA C MapaMeTpamH MPHU PEUICHUH
3a7a4 IPYTHX y4eOHBIX MMPEAMETOB;
-COCTaBIIATh YpaBHEHWE, HEPABEHCTBO WJIU
WX CHCTEMY, OIHUCHIBAIOIINE PEATBHYIO
CUTyallMI0 WIM TPUKIATHYIO  3a7ady,
WHTEPIPETUPOBATH MOJTyYCHHBIC
pE3yIbTaTHI;

- UCIOJIB30BATh MPOTPAMMHEBIE CPEACTBA MPHU
PEIICHNH OTACJIBHBIX KJIACCOB YPAaBHEHHH U




HEPABEHCTB
Brnagets moHATUSMU: 3aBUCUMOCTh BEJIHYUH,
GbyHKIUS, apryMeHT U 3HadeHue (yHKIUH,
o0JacTh  OmpeAeNieHusT W MHOXKECTBO
3HaueHuil GyHKIuH, rpaduk 3aBUCUMOCTH,
rpaduk  QyHKOMH, Hynd  (QyHKUOUH,
POMEKYTKH 3HAKOIOCTOSIHCTBA,
BO3pAaCTaHME Ha YHCIOBOM MPOMEXYTKE,
yObIBaHHE Ha YHUCIIOBOM IPOMEXKYTKE,
HauOoJpIllee ¥ HaWMEHbIee 3HAuYCHHUE
GyHKIMM HAa  YHMCIOBOM  IMPOMEXYTKE,
nepuoaudeckas QyHKIMA, TIepUOJ], YeTHAS U
HeuyeTHas (YHKIUH; YMETh NMPUMEHSTh 3TU
MOHSTHS NP PELICHUH 33]1aY;

BJIQJICTh TMOHATHEM CTENeHHas QYyHKIUS;
CTpOUTh €€ TpaduK U yMETb NPUMEHSTH
CBOMCTBA  CTEMEHHOW  (QYHKIUH  TPH
pEeIlIeHnH 3a7a4;

BJIQ/IETh HOHATUAMHU noKa3aTeabHast
(byHKIMA, SKCTIOHEHTA; CTPOUTH MX TpauKH
u yMeTh OPUMEHSTh CBOIiCTBa
MOKa3aTeIbHOM (QYHKUMU TpPU  pEIICHUU
3ajay;

BIaJeTh  MOHATHEM  Jiorapudmuyeckas
(GyHKIUSA; CTPOUTH €€ TrpaduKk U yMeTh
MPUMEHSATh CBOWCTBA  JIOTapu(MUUECKON
GYHKIUY MpU peLIeHUH 3a/1a4;

BJIQ/IETh TOHATUAMU TPUTOHOMETPUUYECKUE
GyHKIIUM; CTPOUTh UX TpaduKd U yMETh
MPUMEHSTh CBOWCTBA TPUTOHOMETPHUYECKHX
GbyHKIUI npy peleHn  3a/1ay;

BJIQ/JIeTh TIOHATHEM oOOpaTHas (QYHKIHS;
OPUMEHSTh O3TO TOHATUE TPH PEIICHUH
3ajad;

NPUMEHATh TpU pEIIeHUH 3a7ad CBOICTBA
GyHKIMHA:  YETHOCTb,  MEPHOAMYHOCTD,
OTPaHUYEHHOCTB;

PUMEHSTh npu peleHnu 3a1a4
npeobpa3oBanus rpaduKkoB QPyHKIINIA;
BJIQ/IETh NOHATUSAMU YHCIIOBast
MOCIIE0BATEIBHOCTh, apudmeTnyeckas u
reoMeTpuuecKas Mporpeccus;

IPUMEHSTh MPU PELICHUH 3a7a4 CBOMCTBA U
MPU3HAKU apu(MeTnIecKoit U
r€OMETPUYECKOU TPOTPECCHM.




B noeceomegnoii owcusHu u npu uzyyeHuu
OpYyeUx y4eOHbIX NPeoMemos:

-ompeAensaTh Mo rpadukaM M UCIOJIB30BATh
JUTSL PEIIeHUs TPUKIIAIHBIX 3a7a4 CBOMCTBA
peanbHBIX TPOIECCOB W  3aBHCHUMOCTEH
(HambonpIIie W HAUMEHBIIME 3HAYCHUS,
NPOMEXYTKH BO3pacTaHus W  yOBIBaHHS
GYHKIIUN, TPOMEXKYTKH 3HAKOIMOCTOSHCTBA,
aCUMIMTOTHI, TOYKH Tiepernba, MNepuoa W
T.IL.);

-MHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE
KOHKPETHOH MPAaKTHUYECKON CUTYAaIHH;.
ompenensaTh 1o TrpaduKamM TPOCTEUITHE
XapaKTEPUCTHKU TIEPHOTUIESCKUX TPOIECCOB
B OWoONOrMM,  DJKOHOMHKE,  MY3bIKE,
paavocBsizu W Ap. (aMIumMTyda, MEepUoa U
T.I1.)

Brangets monsiTieM GECKOHEUHO yOBIBarOIIas
reOMETpUYeCKass TpOorpeccuss U yMETh
PUMEHSATD €ro TIPH PEIICHUH 3a7ad;
NPUMEHATh I pPEUIeHHUS 3aJad TEOPHUIO

IMpEaACIIOB,
BJIAACTh ITOHATHUAMU OECKOHEYHO OOJIBIINE U
OECKOHEYHO MaJbIC YHCJIOBBIC

MOCJICIOBATEIbHOCTH W YMETh CpaBHHMBATH
OeckoHeYHO OO0JIbIINE U OECKOHEYHO MAaJibie
MOCJIEA0BATEIBHOCTH;

BIIAJICTh TMOHATUSIMH: MPOU3BOHAS (QYHKIIAN
B TOYKE, MPOU3BOIHAS (DYHKITHH;
-BBIUMCIISATH TMPOU3BOJIHBIC DJIEMEHTAPHBIX
GyHKIMIA 1 UX KOMOWHAITHH;

-ucCieIoBaTh (PYHKIIMM HA MOHOTOHHOCTH M
IKCTPEMYMBI;

-CTpOUTH rpadUKu U MIPUMEHSTh K PEIICHUIO
3a/1a4, B TOM YHCJIE C TapaMeTpoM;

-BJIAJIETh MOHSITHEM KacaTelibHas K rpaduky
(GYHKIIMM W yMETh MPUMEHSATH €ro IMpu
pelIeHnn 3a7ay;

-BJIAJIETH MTOHSTUSIMH nepBooOpazHas
GyHKIHS, ONTpeIeICHHbBIN HHTETPAaT,
-npuMeHsTh Teopemy HproTona—JlelOHua u
€€ CJICIICTBUSI JIJISl PEIICHUS 3a1ad.

B noeceomegnoii owcusHu u npu uzyyeHuu
OpYy2Ux y4eOHblX NpeoMemos:




-pemath MpHUKIaIHbIe 3aa4l U3 OMOJIOTHH,
GU3UKHA, XUMHHM, HSKOHOMUKH U JPYTHX
IIPEAMETOB, CBS3aHHBIE C MCCIEAOBAaHUEM
XapaKTEPUCTHK ITPOLIECCOB;

- WHTEPIPETUPOBATH MOJTyYEHHbIE
pe3yJIbTaThI

OnepupoBaTb OCHOBHBIMM ONHUCATEIbHBIMU
XapaKTEepUCTUKAMU  YUCIOBOrO  Habopa,
NOHSATUEM TE€HEpalbHAsi COBOKYNHOCTb U
BBIOOPKOM U3 HEeE,

-OMEpUpPOBATh  MOHATHUSIMHU:  YacToTa U
BEPOSITHOCTH coObITHS, cymMma u
IIPOU3BEACHUE BEPOSATHOCTEH, BBIYUCIATH
BEPOATHOCTH COOBITHII Ha OCHOBE MOJCYETa
YHUCJIa UCXO0JI0B;

-BJIAJECTh OCHOBHBIMU MOHATHUSIMU
KOMOWHATOPHUKU U YMETh UX MIPUMEHSThH MPHU
pELIECHNHN 3a1a4;

-UMETh TMpEACTaBlIeHNE 00 OCHOBaxX TEOPHH
BEPOSTHOCTEW;

-UMETh TMPEICTABICHUE O JIUCKPETHBIX U
HEMPEPBIBHBIX CIIyYallHbIX BEJIMYMHAX U
pacrpeneneHusx, 0 HE3aBUCUMOCTH
CIIy4alHbIX BEJINYUH;

-UMETh NPEACTABIECHUE O MAaTEMATHYECKOM
OXHJAHUU U JUCIEPCHUH  CIy4ailHBbIX
BEJIUYUH,;

-UMETh  MPEIACTAaBICHUE O COBMECTHBIX
pacrpeneneHusax CiIy4aiHblX BEJINYNH;
-IIOHUMATh CyTh 3aKOHA OOJBIIHUX YHUCEN U
BBIOOPOYHOTO MeToa U3MEPEHNUS
BEPOSTHOCTEN;

-UMETh MPEACTABIEHUE O HOPMaJIbHOM
pacrpeleneHud W TOpuMepax HOPMalbHO
pacrpeIeNeHHbIX CIIy4YalHbIX BEJIUYUH;
-UMETh  MPEJICTABICHUE O KOPPEISUUU
CIIy4aliHbIX BEJINYMH.

B nosceonegnoii orcuznu u npu usyuenuu
Opy2ux npeomemos:

-BBIYUCIIATh WJIM OLEHUBATh BEPOSITHOCTH
COOBITUI B peasIbHOM KU3HU;

-BBIOUPATH METO/IBI MOJIXOJISIIIETO
npenacTaBieHust U1 00pabOTKU JaHHBIX
-Pemiate  pa3Hble  3aa4yM  NOBBIIICHHOM




TPYIHOCTH;
-aHAJIM3UPOBATh YCJIOBUE 3a/1ayH, BHIOMPATh
ONTHUMAJbHBIA METOJ pEeLICHHUs 3aJauH,
paccMmatpuBasi pa3IuyHbIe METO/IBI;

-CTPOUTH  MOJENb  pELIeHUs  3aJayH,
IPOBOANTH JIOKA3aTENbHBIE PACCyKICHUS
IpY PELICHUH 33/1a4H;

-pemath 3a7a4u, Tpedyroiume mnepedopa
BapUaHTOB, TPOBEPKU YCIIOBH, BBIOOpA
ONITUMAJILHOTO Pe3yJIbTaTa;

-aHaIM3UpOBaTh U WHTEPIPETUPOBATH
MOJYYECHHbIE PEUICHUs B KOHTEKCTE YCIIOBHS
3a/a4H, BBIOUpATH peleHus, HE
MPOTUBOpEYAILINE KOHTEKCTY;

-IIEpEeBOIUTh  MPU  PEIICHUH  3aJadyd
uHpOpMalMi0 U3 OAHON (OopMBI 3amucu B
APYTYIO, HCHOJb3ysl MPU HEOOXOAUMOCTHU
CXEMBbI, Ta0NHUILIbI, Tpa(UKH, TUATPAMMBI.

B nosceonesnoii oicusHu u npu uzyyeHuu
opy2ux npeomemoas.

-pemarh MpakTHYeCKWe 3a/aud U 3aJa4u U3
APYTUX MPEIMETOB

-Bnanmets reomeTpryecKuMU IOHATUSAMH TIPH

peleHnu 3a1a4 u NpOBEICHUH
MaTEeMaTHYECKHUX PacCy KICHUM;
-CaMOCTOSITEIILHO dbopMynupoBaTh

ONpENeJICHUs  TeoMeTpudeckux  uryp,
BBIJIBUTATh TUTIOTE3bI O HOBBIX CBOWMCTBAX M
NPU3HAKAX  TEOMETPUYECKUX  GUryp w
OOOCHOBBIBATh  WJIM  ONPOBEPrarh WX,
00001aTh WIn KOHKPETU3UPOBAThH
pe3yibTaThl Ha HOBBIX Kiaccax ¢uryp,
MPOBOJAUT B HECIOXHBIX  CIydYasx
KIacCUPUKAnUo0 (QUTyp MO  pazIHYHBIM
OCHOBaHUSIM;

-HCCIIEI0BATh YEePTEKH, BKJTFOYAst
KOMOMHAIUN ¢buryp, U3BJICKATh,
WHTEPIPETUPOBATE H  IPEoOpa30OBLIBATH
uH(pOpMaIuIo, MIPEICTABICHHYIO Ha
4epTekKax;

-pemaTth 3a7a4n reOMETPUUECKOT0

COJACPIKaHnA, B TOM HYHCIIC B CHUTyallUdX,
KOrjJa aJllOpUTM pCHICHUA HE CICAYCT SABHO
N3 YCJIOBUHA, BBIIOJHATH HGO6XOI{I/IMBIG I




pemeHns 3a1a4n JOTIOJIHUTEIIbHBIE
IIOCTPOECHUSA, MCCIENOBAaTh  BO3MOYKHOCTH
OpUMEHEHHUs TeopeM U GopMyn  amis
peleHns 3a1ay;

-yMeTh  (OpMyNIHUpOBaTh U  JOKAa3bIBaTh
Ir€OMETPUYECKHUE YTBEPKICHHUS;

-BJIAJIETh MOHSATUSMU CTEpPEOMETPHU:
npu3Ma, — Hapajulelienuie]l,  NUpaMHja,
TeTpa’ap;

-UMETh  TPEJCTaBICHUS 00  aKcHoMax
CTEPEOMETPUU U CICICTBHUSAX U3 HUX U YMETh
PUMEHSTH UX MIPU PEIICHUH 33713y,

-yMETh CTPOHUTH CEYEHUSI MHOTOTPAHHUKOB C
UCTIOJIb30BAHUEM DPA3JIMYHBIX METOIIOB, B
TOM YHCIIE U METOA CIIE/IOB;

-MMETh TPEJCTABICHHE O CKPEIIUBAIOIINXCS
NPSMBIX B MPOCTPAHCTBE M YMETh HAXOIUTh
YTOJI M PACCTOSTHHE MEX]Ty HUMH;
-IPUMEHATHh TEOPEMBl O IMAPAIUICTBLHOCTH
MPSMBIX U TUIOCKOCTEW B MPOCTPAHCTBE MPH
pELICHUY 3a1ay;

-yMeTh TIPUMECHSITh napauieIbHOe
MPOCKTUPOBAHUE IS U300pakeHus puryp;
-yMeTh TPUMEHATH MEPIEHIUKYISIPHOCTH
MPSMOH | TUTOCKOCTH TIPU PEIICHUN 3a/1a4;
-BIIQJICTh ~ TIOHSATHUSIMH  OPTOTOHAIBHOE
NPOCKTUPOBAaHKWE,  HAKJIOHHBIE W HX
NPOCKINKN, YMETh NPUMEHSTH TEOPEMY O
TPEX MEePIECHIUKYJIISPax MPHU PEIICHUH 3a1a4;
-BIIQJICTh TIOHSTUSMHU PACCTOSIHUE MEXIY
durypamu B MPOCTpaHCTBE,  OOLIMIA
NEPIEHAUKYISIP JBYX  CKPEIIUBAIOIIMXCS
NpSMBIX M YMEThb TPUMEHATh UX TPH
pELICHUY 3a1ay;

-BIIQJICTh MOHATHEM YTOJ MEXIY IPSMOU H
TJIOCKOCTBIO U YMETh IMPHUMEHSTH €ro IpH
pELICHUY 3a1ay;

-BIIAJICTh TOHATUSIMH JBYTPAaHHBIA yTOI,
yTOoJI MEXTY TUTOCKOCTSIMH,
NEPIECHANKYIISIPHBIE TUIOCKOCTH U YMETh
NPUMEHSTH UX MPH PEIICHUH 3a]1a4;

-BIIA/ICTh HOHSATUSIMH npu3Ma,
napajieNiennunel W TPUMEHITh CBOWCTBA
napasuiesienumneia py perieHn  3a/1a4;
-BJIAJICTh MOHSATHEM PSIMOYTOJIbHBIH




napajuiejienunes] W TPUMEHSITh €ro Mpu
pEIIeHnN 3a7a4;

-BIaJICTh  MOHATUSMH TUPAMHA, BHJbI
ApaMu/l, JJIEMEHTHI TPABUILHON TUPaAMUIBI
Y YMETh MPUMEHSITH UX TIPU PEIICHUH 3a]1a4;
-UMETh TPEJCTaBICHHE O Teopeme Jiinepa,
NPaBIJILHBIX MHOTOTPAHHUKAX;

-BJIAJICTh MOHATHEM TUIONIAIA TTOBEPXHOCTEH
MHOTOTPAaHHUKOB W YMETh NPUMEHSATH €ro
NpU pPEIIeHUH 3a7a4;

-BJIaJIETh ~ TIOHATUSAMU  TelNa  BpAIICHHS
(muuHAp, KOHYC, map u cdepa), uX ceUeHus
Y YMETh MPUMEHSITH UX TIPU PEIICHUH 3a]1a4;
-BJIaJICTh TOHSATUSMU KacaTelbHBIC TMPSMbIE
U IUIOCKOCTH W YMETh MPUMEHATHh U3 TMpHU
pEIIeHnN 3a7a4;

-IMETh TPEJCTABICHUS O BIHCAHHBIX U
OMHCAHHBIX CPepax U yMETh MPUMEHSITh UX
MIPY PEIISHUH 3a]1a4;

-BJIaJIETh  MOHSATUSMU  00bEeM, OOBEMBI
MHOTOTPAaHHMKOB,  TeJl  BpalleHUs W
NPUMEHATH UX NP PEIICHUH 3a]1a4;

-AMETh  TPEACTaBICHHE O  pPa3BEPTKe
IIWIMHpPA ¥ KOHYyCa, TUIOIIAId TIOBEPXHOCTH
IWIMHIpPAa ¥ KOHYCa, YMETh MPUMEHSTh UX
MIPY PEIIEHUH 3a]1a4;

-MIMETh TPEJICTABICHUE O TIOMAIu Chephl U
YMETh MIPUMEHSTH €r0 NP PEIICHNUH 3a]1a4;
-yMeTh peIIaTh 3aJadyd Ha KOMOWHAIUU
MHOTOTPAHHUKOB U TEJI BPAIICHUS;

-MIMETh TPEJACTaBIICHHE O TOJ00MH B
MPOCTPAHCTBE W YMETh pelniaTh 3aJadd Ha
OTHOIIEHHE  00BEeMOB W  IUIOIIAJICH
MOBEPXHOCTEHN MOTOOHBIX QUTYP.

B nosceomesnoii oicusHu u npu uzyyeHuu
opy2ux npeomemoas.

-COCTaBJISITh C WCIIOJIb30BAHUEM CBOWCTB
reOMeTpUYeCKUX (QUTYp MaTeMaTUYECKUe
MOJCIU ISl PEIICHHsI 33a71a4 TTPAKTUIECKOTO
XapakTepa M 3a/1a4 U3 CMEKHBIX JTUCIHUIUIVH,
UCCIIENOBAaTh  TOJYyYCHHBIE  MOJACIA U
WHTEPIPETUPOBATH PE3YJIHTAT

-Bnagerr moOHATHSMH  BEKTOPHI W HX
KOOPIMHATHI;

-yMETh  BBIMIOJHSATH  OMNEpaIluu  HaJ




BEKTOpaMUu;
-UCIOJIb30BaTh CKAJIPHOE MPOU3BEICHUE
BEKTOPOB MPU PEILICHUH 33]1aY;

-IIPUMEHSITh ypaBHEHUE MJIOCKOCTH,
dbopMyly pacCTOSHUS MEXKIYy TOYKAMHU,
ypaBHeHUE chephl IPU PEIICHUHN 3a]1a4;
-IIPUMEHATh BEKTOPBI U METOJ KOOPJIUHAT B
IPOCTPAHCTBE TP PELICHUU 3a/1a4
-Hcnonbs3oBaTh OCHOBHBIE METOBI
JI0Ka3aTeIbCTBA, MPOBOAUTH JTOKA3aTEIbCTBO
Y BBIIIOJIHATH OIIPOBEPKEHUE;

-IPUMEHATh OCHOBHBIE METOJbl PEIICHUS
MaTeMaTUYECKUX 3a]1a4;

-Ha OCHOBE MaTeMaTUYECKHUX
3aKOHOMEPHOCTEN B MpUpOJIEe
XapaKTepru30BaTh KPacoOTy U COBEPIIECHCTBO
OKPYXamIEro Mupa W OPOU3BEACHHUN
HCKYCCTBa;

-IPUMEHATh  NPOCTEHINE MpPOrpaMMHbIE
CpeAcTBa U AIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI ITPU PELIEHUN
MaTeMaTH4YECKHX 3a/ady;

-T10JIb30BAThCS MIPUKJIATHBIMU MMPOrPAMMaMHU
Y [IpOrpaMMaMi CUMBOJIbHBIX BBIUYKCIICHUM
JUIS1 UCCIIEOBAHUS MAaTEMATUYECKUX
00BEKTOB




