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Pabouas mporpamma paspaboTaHa Ha ocHOBe TpeOoBaHuil DenepaibHOrO
roCyapCTBEHHOT0 00pa30BATENbHOIO CTaHJapTa CPEeIHEro oOLIero oopa3zoBaHuUs
(®IoC COO0), yrBepxaeHHoro npukazom Munoopuayku Poccum ot 17.05.2012
No 413 (c u3mMeHeHusIMH U JomoJIHEHUsIMU OT: 29 nekabps 2014 r., 31 nexabps
2015 r., 29 urons 2017 r., 24 cents6ps, 11 nexadbps 2020 r., 12 aBrycra 2022 1.);
nojokeHnit denepanbHON 00pa30BaTEIbHOM IMPOTPAMMBbI  CPEIHETO  OOIIEro
obpasoBanusi, yrBepxaeHHOU [Ipukazom MunuctepcTBa npocsemieruss PO ot 18
mas 2023 r. Ne 371 (B pea. IlpukazoB Munnpocsenienust Poccuum ot 01.02.2024 Ne
62, or 19.03.2024 Ne 171), c¢ yuerom @PenepasbHOrO TOCYJAPCTBEHHOIO
00pa3oBaTeNbHOTO CTaHAApPTa CpeaHero MmpodecCHOHATBHOTO OO0pa30BaHUS II0
cneruanbHocT  11.02.16 MoHTax, TEXHHYECKOE OOCIY)KMBAHHE U PEMOHT
AJIEKTPOHHBIX MPUOOPOB U YCTPOUCTB, YTBEPKIACHHOTO MPUKa30M MUHHCTEPCTBA
npocsemenust Poccutickoit @eneparu Ne 691 ot 04 okta0ps 2021 rona.

Pa3paboTtunk:
bunozepckuit B.U., npenogasarens OI'AIIOY «AnekceeBCKU KOJIEIK»
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1. TACIHOPT PABOYEM [IPOI'PAMMBI YYEEHOM JUCHHUITINHBI
MaTteMaTuka

1.1. O6aacTh NnpuMeHeHUs1 padoveil MPorpaMmbl

Pabouas mporpamMmma yueOHOI NUCHUUILTUHBI ABISIETCS YACThIO MPOTPAMMBI
MOATOTOBKM  CIELMAIKMCTOB CpeAaHero 3BeHa B coorBerctBUM ¢ PI'OC
crienranbHOCTH CITIO 11.02.06 MoHTaX, TEXHUUECKOE OOCTY>KMBAaHUE U PEMOHT
AJIEKTPOHHBIX PUOOPOB U YCTPOUCTB

1.2. Mecto y4yeOHoI nucnunnnbl B cTtpykrype IIICC3:

JucrunmHa siBisieTcss 0a30BOM M BXOAUT B UK 00IIe00pa3oBaTEIbLHOM
MOATOTOBKH.

1.3. Heamun w 3axaum y4eOHOH JAUCHUIUIMHBI — Tpe0OBaHUS K
pe3yJibTaTaM OCBOEHHS Y4eOHO IUCIUIINHBI:

Heapo peanusanumu padoyeid mNporpamMmbl  SIBJISETCH  OCBOCHHUE
cozepxaHusi npenMera MareMatruka U JOCTHXKEHHUE 00yJaroUMMUCs Pe3yJIbTaToB
W3yYeHHUS B COOTBETCTBUU ¢ TpeboBaHusmMHU, ycTaHoBIeHHbIMU DPI'OC COO c¢
yaeToM npodeccruonanbHoi HanpasieHHocT OI'OC CIIO.

I'maBHBIMM 32/1a4aMM peaJIn3alMi NPOrPaMMbl ABJISIOTCH:

- TPEeNOoCTaBIATh KaXIAOMY OOydYaroleMycs BO3MOXHOCTb JOCTHKEHUS
YPOBHSI MaTEMAaTHYECKHUX 3HAHUM, HEOOXOIUMOIO ISl JajdbHEWIIeH YCHEeITHOM
’KM3HHU B 00IIIECTBE;

- obecrnieunBaTh HEOOXOAMMOE CTPAHE YUCIIO BBIMTYCKHUKOB, MaTeMaTHYEeCKas
MOATOTOBKA KOTOPBIX JIOCTATOYHA JJISI MPOAOIKEHUST 00pa30oBaHUs B PA3IMUHBIX
HaMpaBJICHUSX M JUIsI TPAKTUYECKON JEeSATEeNbHOCTH, BKJIOYasl MPENo/iaBaHue
MaTeMaTHKHU, MaTeMaTUYeCKue UCCaeoBaHus, paboTy B chepe HHPOPMAITMOHHBIX
TEXHOJIOTUH U JIP.;

- B OCHOBHOM OOIIEM U cpeaHeM oO0meM o0pa30BaHUU HEO0O0XO0IUMO
IPEAyCMOTPETh MOATOTOBKY OOYYaroIIMXCsi B COOTBETCTBHM C HX 3alpocaMu K
YPOBHIO MOJIFOTOBKH B chepe MaTeEMaTUYECKOTO 00pa30BaHuUs.

Ilnanupyemble  pe3yjbTaTbl  OCBOCHHUS  001Ie00pa3oBaTebHOM
aucauIInHbI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHOoBe PI'OC COO:

Ilnanupyemble pe3yabTaThl 00y4eHHUSA

O6ume’ I[I/ICIII/IH.]II/IHapHLIez
- TOTOBHOCTh K TpPYAy, OCO3HAHHWE |-BJIaJIETh METOJAaMHU  JOKAa3aTeIbCTB,
IIEHHOCTH MacTePCTBa, TPY/I0TIO0HE; aNTOPUTMAMH pEIICHUS 3a7ad; YMEHHUE
- TOTOBHOCTh K aKTHUBHOMW JIESITEIIBHOCTH | POPMYITHPOBATH OTIpe/ICICHMUS,

TEXHOJOTMYECKOU )41 COHHaHLHOﬁ AKCHUOMbI M TCOPCMBI, IPUMCHATL HX,

Yka3bpIBarOTCs IMYHOCTHBIC U MeTanpeaMeTHble pe3ynbrathl u3 ®T'OC COO (B mocneaHe penakiuu OT
12.08.2022) B otrnaroipHOU hopme, hopMHupyeMble 001Ie00pa30BaTeIbHON TUCITUTUTHHON
2 ,HMCLLMHJ'IMHaprIe (HpeJIMe'I‘HbIe) Pe3YyIJIBETATE YKA3EBBAKTCHA B COOTBETCTBUM C UX
IOJIHEIM IepedHeM Bo OI'OC COO (B nocynepHel pepmakuum oT 12.08.2022




HaNpaBJICHHOCTH, CTIIOCOOHOCTh
MHHUIIUIPOBATH, IUTAHUPOBATh u
CaMOCTOSITEJIbHO ~ BBIMIOJIHATH ~ TaKylo
JeSITEIbHOCTD;

- HHTEpPeC K pa3nuyHbIiM cdepam
npoecCHOHANTEHOM NESITEIbHOCTH,
OBnaneHue YHUBEPCAIbHBIMU
y4eOHBIMU MI03HABATEIbHBIMU
EUCTBUSIMU:

a) 6a30BbIE JJOTUYECKHUE ACHCTBUS:

- CaMOCTOSITEIBHO (OpPMYyIHpPOBATH U
aKTyaJIU3UPOBATh npobiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIUBATH CYIIIECTBCHHBIN

MIPU3HAK 1580071 OCHOBaHHUS
CpaBHEHUS,
000011IeHHS;

- OIIpeaAciiaTb

TUTSL
KJ1accuuKauu 51

HEeIU  JIeSITeNIbHOCTH,
3a/laBaTh NapaMeTpbl W KPHUTEPUU HX
JNOCTH)KEHHS,;
- BBUBISITh  3aKOHOMEPHOCTH U
NPOTUBOPEYHS B

ABJICHUAX,

pacCMaTpUuBaACMbIX

- BHOCUTb KOPPEKTUBBI B JACATEIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OLIEHMBATh PUCKHU IOCIIEICTBUMI
NEATEIIbHOCTH;

- pa3BuUBAaThb KPEAaTUBHOE MBIIUICHUE
IIPU PEIICHUH )KU3HEHHBIX MPOOIeM

0) 0a3oBBIC HACCIIEI0BATEIbCKUE
JIEUCTBUS:

- BJIAJIETh HaBBIKAMH y4eOHO-
UCCIIEOBATEIbCKOM W IPOEKTHOM
NESATETLHOCTH, HABBIKAMH Pa3peIICHUS
npobiieM;

- BBISBIISATH TPUYMHHO-CJICJICTBCHHBIE
CBSI3U U aKTyaIM3UpoOBaTh 3ajady,
BBIJIBUTAaTh THUIIOTE3Y €€ pEeIIeHus,
HAXOJIUTH apryMEHTBI IS

IPOBOJUTH J0Ka3aTelIbHbIE
paccyX/eHHUs B X0/ pELICHMs 3a/1a4;

- YMETb ONEpUPOBATH IOHATHUAMHU:
CTeNEeHb 4HCla, JIoTapupM  YHUCIHa;
YMEHHE  BBINOJHATH BBIUHCIICHHE
3HaYEHUH U npeoOpa3oBaHus
BBIPAKECHNUU co CTENECHAMU u
jJorapudpmMamu, npeoOpa3oBaHUs
JIpOOHO-pallMOHANIBHBIX BBIPAXKEHMUI;

- YMETb ONEpUPOBATH IOHATHUAMHU:
paloHasbHbIE, UppaLMOHAIIbHBIE,
MoKa3aTeJbHbIE, CTETICHHBIE,
Jorapudmuueckue,
TPUTOHOMETPUUECKUE  ypaBHEHUS WU

HEPABEHCTBA, UX CUCTEMBbI;
- yMeTh ONepUpoBaTh
byHKUMS,  HemnpepbIBHAs
IPOU3BOIHAS,

TOHATUSMU:

byHKIWMA,
nepBoooOpaszHasi,
ONPEAECICHHBIN

UHTETpa, yMETh

HAXOAUTh MPOU3BOJHBIE AJIEMEHTAPHBIX
GyHKIHA,
MaTepHabl; HCCIIeI0BaTh B
OpOCTEHIINX Ciydasx (YyHKIOUM Ha
MOHOTOHHOCTb, HaXOJWUTh HauOOJbIINE
M HauMeHbIIME 3HaueHus (QyHKIuI;

UCIIONB3Yys  CIIPABOYHBIE

rpaduku
MCIIOJIb30BaHUEM

CTPOUTH MHOTOYJIEHOB €

anmapara
MaTeMaTUYECKOTO0 aHalIu3a; MPUMEHATH
IIPOM3BOJHYIO IIPU PEIIECHUM 3aaad Ha
IBHKECHUE, pelathb [IPaAKTUKO-
OPHUEHTUPOBAHHBIE 3a/1a4u

HAnOOJIBIINE U HAaUMEHBIIINE 3HA4YCHHA,

Ha

Ha HaxOXICHUC IIyTH, CKOPOCTH H

YCKOPCHUS;
- yMEeTh ONEPHUPOBATH MOHSITHUSIMHU:
parmoHaibHasi GYHKITHS, TTOKa3aTeIbHAS
byHKIUA, CTETeHHAas byHKIWMA,
Jorapudmuyeckas byHKIHA,
TPUTOHOMETPHUUECKHE byHKIMH,




JIOKa3aTelIbCcTBa CBOMX YTBEPXKIACHUM,
3aaBaTh MapaMeTpbl U KpUTEpUHU
pelieHus;

- aHaJIM3UPOBaTh MOJYYECHHBIE B XOJE

peHICHUA 3aJa4un PE3YyJIbTATHI,
KPpUTHUYICCKU OLICHUBAThb ux
AO0CTOBCPHOCTD, IMPOTrHO3NPOBATH

U3MEHEHHUE B HOBBIX YCIOBUSAX;
-- yMeTh IMEpPEHOCUTh
MO3HABATENIbHYI0O W TPAKTUYECKYIO
00J1aCTH KU3HEAEATENHHOCTH;

3HaHUA B

- YMETb MHTErPUPOBATh 3HAHUA U3
pa3HBIX MPEIMETHBIX 00J1acTeil;

- BBIIABUI'aTb HOBBIE WJIEH, INpEIJIaraThb
OPUTMHAJIBHBIC MIOXObI U PELICHUS,

A CIIOCOOHOCTHP HMX WCIOJb30BAHUS B
MO3HaBaTEILHOU u COIIMAJILHOM
MPAKTUKE

oOpatHble (YHKIIMH; YMEHHE CTPOUTH
rpaduku M3YUYEHHBIX byHKIMH,
UCTIONb30BaTh TpadUKH MPU H3YYCHHUU
IIPOLECCOB U 3aBUCHUMOCTEH, TpH
pelIeHnn 3a7ady U3 JPYruX yueOHBIX
MpeIMETOB U 3aJa4 U3 PEaIbHOM JKU3HH;
bopmynamu
MEX]Ty BEIMYNHAMU;

- yMeTh pemaTh TEKCTOBBIC 3aJadu
pasHbIX THUMOB (B TOM HYHCIE

IMPOUCHTHI, J0JHW KU YaCTH, Ha IBUKCHUC,

BbIpAXXaTb 3aBUCHUMOCTHU

Ha

paboTy, CTOMMOCTH TOBapOB U YCIYT,
HAJIOTH, 33]]a9u U3 O0JIACTH YIIPABIICHHUSI
JUYHBIMA M CEMEWHBIMU (pUHAHCAMM);

COCTaBJIATh  BBIPpAXKCHUSA, YPaABHCHUA,
HEPaBCHCTBA N UX CUCTEMEI 110 YCJIOBHUIO
3aJa4u, HCCJICA0BATh IMOJIYYCHHOC
pEeUICHUC )41 OIICHHMBATDH

MPaBIOMO00HOCTh PE3YJIbTATOB;

-  YMETb ONEPUPOBATH IOHATHUIMU:

cpennee  apudMeTUUYECKOE,
HauOOJIbIlIee W HAUMEHBIIICE 3HAYCHHUS,
pasmax,  JUCIepCHs,  CTaHIapTHOE
OTKJIOHEHUE 4YHCJIOBOTO HabOpa; yMeTh

HN3BJICKATD, HHTCPIPECTUPOBATH

MeJIMaHa,

uH(pOpMaIIHIO,
TabIuuax, Ha auarpammax, rpagukax,

IIPEACTABICHHYIO B

OTPAXKAIOLIYID  CBOMCTBA

IMpouccCcoB " HBHCHHﬁ; npcACTaBIATb

peaNbHBIX

uHpOpMaIMIO C TIOMOIILIO TAaOJMUIl U
JTUarpaMm; HCCIIEN0BATh
CTaTUCTHYECKHE JAHHBIE, B TOM YHCIIE C
MpUMEHEHNEeM TpadUueCcKnX METOJIOB H
AIIEKTPOHHBIX CPEJICTB;

- YMETb ONEPUPOBATH ITOHATHUIMU:
CIy4YaWHBIM  ONBIT MW  CIy4YauWHOE
COOBITHE, BEPOSITHOCTh  CIy4ailHOro
COOBITHS; yMeHue BBIYHCIISATD
BEPOSITHOCTH C UCII0JIb30BAaHUEM




rpa@UyecKuXx  METOAOB; MPUMEHSITH
GOpMyIIbI  CIOKEHHS € YMHOXKEHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE (DAKThI
U (opmynbl TNpU pelIeHUU 3ajad;
OLICHMBATh  BEPOSITHOCTU  PEAIbHBIX
COOBITUI; 3HAKOMCTBO CO CIy4alHBIMU
BEeJIMYMHAMU;  YMEHHE  TPUBOAUTH
IIPUMEPHI TPOSIBIICHUS 3aKOHA OOJIBIITNX
qricell B MPHUPOJHBIX M OOIIECTBEHHBIX
SBIICHUSX;

- yMeTh ONEpUPOBaTh TOHATUSMHU:
TOYKa, npsimasi, IUIOCKOCTb,
IIPOCTPAHCTBO,  JABYIPAHHBIM  yroJ,
CKpEIIMBaIOIINecs MpsIMEBIE,
napauIeIbHOCTh U
NEPIICHINKYIIPHOCTD TIPSIMBIX U
TUIOCKOCTEH, YTrol MEXIy MPsSIMBIMH,
yroll MEXIy MpsSMOM W TUIOCKOCTHIO,
YroJI MEXAY TIOCKOCTSIMH, PAcCTOSTHUE
OT TOYKM 10 IUIOCKOCTH, PAaCCTOSHUE
MEXAYy NPSIMBIMH, PACCTOSHHE MEXITY
TUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh
NpU pelieHUH 3a7ad u3ydeHHbIe (PaKThI
U TEopeMbl IUJIAHUMETPUH; yMEHHE
OIICHHBATh pa3Mepbl O00BEKTOB
OKpY>KaIoIlero MUpa;

- yMeTb ONEepUpOBaTh MOHATUAMHU:
MHOTOTPaHHUK, ceueHue
MHOTOTpaHHHKA, Ky0, Mapaienenumnes,
npusMma, —nupamuaa, Qurypa u
MOBEPXHOCTh  BpAIICHUS,  LUIHHID,
KOHyC, Imap, cdepa, cedeHus (UTypbI
BpallleHUsl, IUIOCKOCTb, Kacaromasics
chepbl, UWIMHApA, KOHYyCa, IUIOUIA/b
MOBEPXHOCTU  MUPAMHJBI,  MPU3MBI,
KOHyca, LMIUHApA, IUIOHIaab CcQepsl,
00beM KyoOa, PSIMOYTOJILHOTO
napasuiefienunena, TUPaMuIbl, TPU3MBI,
IWIMHIpA, KOHycCa, IIapa; yMEHHe




n300paxarb MHOTOTpaHHUKH u
MOBEPXHOCTH BpAICHUS, UX CEUCHHS OT
PYKH, C  TIOMOIIBK  YEPTEKHBIX
WHCTPYMEHTOB M AJICKTPOHHBIX CPEJICTB;
YMEHHE pAacrlo3HaBaTh CHMMETPHUIO B
MPOCTPAHCTBE, YMEHHE pPaCMO3HABAThH
MpaBUIILHBIE MHOTOTPAHHUKH;

-  yYMETh ONEPUPOBATh IOHATUIMHU:
JBIDKCHUE B TPOCTPAHCTBE, IMOJ00HBIC
(¢burypsl B IpOCTPAHCTBE; UCIOJIb30BATh
OTHOIIIEHUE TUIOLIAZAEH MTOBEPXHOCTEN U
00beMOB  TONOOHBIX  ¢uryp npu
pEIIeHnN 3a71a4;

- YMETb BBIYUCISATH TEOMETPUUECKUC
BEJIMYMHBI  (JIJTMHA, YroJ, IUJIOIIA/lb,
00BeEM, IUIOIIA1b MTOBEPXHOCTH),
UCIIOJBb3Ysl HW3y4YeHHbIE (QopMynsl U
METO/IBI,

- yMEeTh ONEPHUPOBATH MOHSITHUSIMHU:
MPSMOYTOJIbHAsT CHCTEMa KOOpAWHAT,

KOOPJIMHATHI TOYKH, BEKTOD,
KOOpPAWHATBl ~ BEKTOpa,  CKAJSIPHOE
IPOU3BEACHUE, YTOJI MEKY BEKTOPAMH,
cymma BEKTOPOB, IPOU3BENCHUE
BEKTOpAa HA YHCJIO; HaxOAUThb C
MTOMOILBIO U3YYEHHBIX bopmyn
KOOPJIMHATHI CepeINHbI OTpe3Ka,

pPacCTOSHUE MEXAY IBYMsI TOUKAMHU;
- yMeTb  BBIOMpATh  MOAXOISIIUNA
U3Y4YCHHBI METOJ IS PELICHUS 3aa4H,
pacrno3HaBaTb MaTeMaTU4ecKue (HaKThl
" MaTEMaTUYECKUE MOJEIIN B
IIPUPOIHBIX " 0OIIECTBEHHBIX
ABJICHUAX, B  HCKYCCTBE;, YMEHHE
IIPUBOJUTH NPUMEPBI MATEMATUYECKUX
OTKPBITUM POCCUMCKOM U  MHPOBOU
MaTEMaTUYECKON HayKH.

- yMEThb ONEPHUPOBATH IOHATUSAMU:
ONpENeIeHUEe,  aKCuoMa,  Teopema,




CJICJICTBHE, CBOICTBO, PU3HAK,

JI0Ka3aTeJIbCTBO, PaBHOCHUJIbHBIC
(bopMyIHPOBKH; yMEHHUE
bopMyIHUpPOBAThH oOpaTHOe u
IIPOTUBOIIOJIOKHOE YTBEPXKIACHHE,

MPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI,
HCIIOJIb30BaTh METOJ MaTeMaTU4YECKOM
MHIyKIMH; TPOBOAMUTH JOKa3aTelbHbIE
paccykIeHHs TpH PpeUIeHWH 3ajad,
OLIEHUBATh JIOTMYECKYI0 MPaBUIBHOCTD
PACCYXKICHU;

- yMeTb ONEpUpOBaTh MOHATUAMHU:
MHO’KECTBO, MOJAMHOXECTBO, OIEpaIlu
HaJ MHO>KECTBaMU; yMEHHE
HCIIOJIb30BaTh TEOPETUKO-
MHOXECTBEHHBIN ammapar Jyis OTMCaHUs
peanbHBIX MPOLECCOB M SIBJICHUN TNpU
pelIeHNH 3a/1a4, B TOM YHUCIIe U3 IPYTHX
y4eOHBIX MPEIMETOB;

- YMETh ONEPUPOBATh MOHATUAMU: Tpad,
CBSI3HBIN Tpad, AepeBo, HUKI, rpad Ha
IUIOCKOCTH;  YMEHHME  33JaBaTb M|
OIMCHIBATH rpadsl Pa3IUYHBIMU
crioco0amMH; HCIOJIb30BaTh Tpadbl MpH
pelIeHNH 3a1a4;

- yMeTh CBOOOAHO  OMNEpPUPOBATH
MOHATUSIMH: COYETaHUE, MEePEeCTaHOBKa,
YHCIIO COYETAHMM, YUCIIO IePECTaHOBOK;
ounom HploTOHA; yMeHHE NTpPUMEHATH
KOMOWHATOpHBIE (DAKThI U PACCYKICHUS
IUISL peLIeHus 3a71ay;

-yMeTb  ONEpPHpPOBATH  MOHATHIMU:
HaTypaJbHOE YHCIIO, LEJI0e YHCIIO,
OCTaTOK MO MOJYJI0, palMOHaIbHOE

qucCio, HPppalMOHAJIBHOC qucCio,
MHOZKECTBA HaTypaJIbHbIX, OCIabIX,
palluOHAJIbHBIX, HCﬁCTBHTCHBHBIX

YHCEeJI, YMEHUE MCIOJIb30BaTh MPU3HAKU
JICJIMMOCTH, HaUMEHBIINHN o0




NEUTeIb W HauMeHbllee  oOlee
KpaTHOE, aJroput™ EBkiawma mnpu
peIICHUH  3aJad;  3HAKOMCTBO  C
Pa3TUIHBIMA MIO3UIIHOHHBIMU
CUCTEMAMHU CUHCIICHUS,;

- yMeTh CBOOOJHO  ONEPHPOBATH
MOHATUSIMU: CTEIIEHb C  LEIBIM
moKasarejieM, KOPEHb HaTypaJbHOU
CTCIICHU, CTENECHb C palMOHAIBHBIM
[I0Ka3aTelIEM, CTENEHD c
JIEUCTBUTEILHBIM (BelIeCTBEHHBIM)
mokKasaTeyieM, JIorapudmM 4ucia, CHHYC,
KOCHHYC ¥ TaHTE€HC MPOU3BOJIBHOTO
YHCTIA;

- yMEeTh ONEPHUPOBATH MOHATHIMHU:
TOKIIECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHCHHE,
HEPABEHCTBO, CHCTEMa YpaBHCHHH U
HEPaBEHCTB, PaBHOCUJIBHOCTD
ypaBHEHUH, HEPAaBEHCTB H CHUCTEM,

paImoHaIbHbIE, WppalroHaIbHBIC,
MOKa3aTeNbHEIE, CTETICHHBIE,
norapupMuUecKue,

TPUTOHOMETPHYECKHE ypaBHEHWUS,

HEPABEHCTBA W  CHCTEMBI; YMEHHE
pelmarb ypaBHEHHs, HEPAaBEHCTBA U
CUCTEMBI C IIOMOIIBIO  PA3JIUYHBIX
IIPUEMOB; pemarb YpaBHEHUH,
HEPABEHCTBA U CHCTEMBI C ITAPAMETPOM;
IPUMEHATh YPaBHEHMSI, HEPABEHCTBA, UX
CUCTEMBI UL penieHus
MaTEMaTUYECKUX 3aJad M 3a4ad  u3
pa3INyYHbIX 00JaCTe HAYKU U pealbHOM

KU3HH,

-yMETh CBOOOIHO OTepupOBaTH
MOHATUSIMH: rpaduk byHKIHH,
obpartHas byHKIWMA, KOMITO3UIIHS
GyHKIUH, JTUHEHHas byHKIUA,

KBajJipaTuyHasi (QyHKUUSA, CTENeHHas




(I)YHKHI/I}I C I ECJIbIM IMOKAa3aTCJIEM,

TPUTOHOMETPUYECKHUE byHKIUH,
oOpaTHbIe TPUTOHOMETPUUECKHUE
byHKIINH, MoKa3aTeJIbHast U

ngorapudmuueckas (QyHKIUU; yMEHHE
CTpOUTH rpapuku PyHKIUN, BHITOIHATD
npeobpa3oBanus rpaduKkoB QPyHKIINIA;

yMEHHUE UCIOJIb30BaTh rpauku
GyHKIUI U1l M3y4EeHMsI MPOLIECCOB U
3aBHCHUMOCTEH INpU pEUIeHUM 3aJad U3
ApYTUX YYEOHBIX IIPEIMETOB M U3
peanbHOU KU3HY; BBIpaXKaTh
dbopMynaMu  3aBHCHUMOCTH  MEXIY

BEITMYNHAMU;
yMEeHUE CBOOOJTHO ONepUupoBaTh
HOHATUSMU: YETHOCTb byHKLIUH,
NEePUOIUYHOCTD byHKINH,
OTrpaHUYEHHOCTD byHKUIMH,

MOHOTOHHOCTh (DYHKLIMH, 3KCTPEMYyM
byHKIMM, HAaUOOJbIIEe W HAaUMEHBIIIEE
3HaYeHUs] (QYHKIMH Ha MPOMEXKYTKE;
yMEHUE  MPOBOAUTH  HUCCJEJAOBAHHE
GbyHKIUY;

yMEHUE HCIOJIb30BaTh CBOWMCTBA W
rpabukd  QYHKIUNA I pelieHus
yYpaBHEHU, HEpPaBEHCTB U 3alady C
napaMmeTpamu; n300paxarhb Ha
KOOPJMHATHON IUIOCKOCTH MHOECTBA
pELICHUN ypaBHEHUW, HEPABEHCTB U UX
CUCTEM;

- yMeTb CBOOOJHO  ONEPUPOBATH

HOHSATHSIMHU: MOCJIEIOBATEIbHOCTbD,
apudmernueckas porpeccusl,
reoMeTpuyecKas nporpeccus,
OECKOHEYHO yObIBaroIas

r€OMETPUYECKasl MPOrpeccus; YMEHHE
3a/laBaTh MOCJIEOBATEIBLHOCTH, B TOM
4yycjie ¢ TOMOIIBI0 PEKYPPEHTHBIX

hopmyr;




- yMeTh ONEpUPOBaTh TOHATHUSMHU:
HETPEPBIBHOCTh (YHKIIUU, ACHUMIITOTHI
rpaduka GyHKIMU, TepBas U BTOpas

MIPOU3BOAHAS byHKIUH,
reOMETPUYECKUNA U (PUBNYECKUN CMBICH
MIPOU3BOTHOM, nepBooOpazHas,
OTIpEelCNEHHBI  MHTErpaj;  yMEHHE
HaXOAUTh ACUMIITOTBI rpaguka
GyHKIMY; yMEHHE BBIUUCIIATh

HPOU3BOJHBIE CYMMBI, IPOU3BEIEHMUS,
YaCTHOTO W KOMIIO3MIMU (YHKIIUH,
HAaXOJUTh YpaBHEHHE KacaTeIbHOU K
rpaduky QyHKIUY;

YMEHHE HCIIOJIb30BAaTh MPOU3BOJHYIO
I uccienoBaHus  QyHKIUMHA, IS
HAXOXKICHUS HAWIYyYIIEro pEUIeHUs B
NPUKIIAJHBIX, B TOM YHCJIE COLMAJIbHO-
HKOHOMHYECKUX M (PU3NYECKUX 3a/a4ax,
Ui ONpelNeieHus:  CKOPOCTH |
YCKOPEHHUS; HAaXOOUTh IUIOMATH |
00BeMBI (PUTYp C TOMOIIBIO MHTETpAa;
HIPUBOJIUTH MPUMEPHI MAaTEMaTHUECKOTO
MOJICITUPOBAHHUS C HOMOIIBIO
nuddepeHIanbHbIX YPaBHEHUH;

- YMeThb ONEpUpPOBATh TMOHATHIMH:
KOMIUIEKCHOE ~ YHCJIO,  COMpPSDKEHHBIE
KOMIUIEKCHBIE ~ 4YWCIa, MOAYyJIb H
apryMEeHT KOMILUIEKCHOTO 4Hcia, hopma
3anucu KOMIUTIEKCHBIX qrcen
(reomeTpuyeckas, TPUrOHOMETpUYecKast
1 anreOpanyeckas); yMeTb POU3BOIUTH
apupMeTHIECKUe JecTBUs C
KOMIUIEKCHBIMUA YUCJIAMH; TPUBOIUTH
MIPUMEPHI UCTIOIb30BAHMS KOMITIEKCHBIX
qHCel;

- yMeTh CBOOOAHO  OMNEpPUPOBATH
HOHATHAMH: CpefHee apudmeTndeckoe,
MenuaHa, HauOoJblllee W HaUMEHbIIee
3HAYeHUS, pa3max, aucrepeus,




CTaHJAPTHOE OTKIIOHEHUE NJIs1 ONUCAHUS
YU CJIOBBIX JNAHHBIX; YMEHHE
UCCIIE0BATh CTATUCTUYECKUE JaHHBIE, B
TOM qucie c PUMEHEHUEM
rpaguUecKuXx METOJOB M AJICKTPOHHBIX
CpencTB;, TrpapuyecKd  HMCCIEeN0BATh
COBMECTHBIC HAOJIOICHUS C TOMOIIBIO
IAarpaMM pACCEUBAHUS W JIMHEWHOU

perpeccuu;
- yMEeTh  HaxXxOJIuThb  BEPOSITHOCTU
COOBITHI C UCIIOJIb30BAaHUEM

rpaguIecKuXx METOOB; MPUMEHATH IS
pemieHus 3ana4d (GOpMYIIbl CIOXKEHUS U
YMHOXXEHHS BEpPOSTHOCTEH, (opmyy
MOJIHOM BEPOSITHOCTH, bopmymy
bepnyniu, komOuHaTOpHBIE (aAKThl H
(GbopMyJbl;  OILIEHUBATH  BEPOSITHOCTU
peanbHbIX COOBITH; YMEHHE
ONEPUPOBATh TMOHITUSIMU: CIydailHas
BEJINYUHA, pacnpeesieHue
BEPOSATHOCTEM, MaTEMaTU4YECKOE
OKHMJIaHUE, AUCIEPCUs U CTAHAAPTHOE
OTKJIOHEHUE  CIIy4YalHOW  BEJIWYHHBI,
(GYHKUIMM pacTpelieieHus] U TUIOTHOCTHU
PaBHOMEPHOIO,  IOKAa3aTeNbHOTO U
HOPMAJILHOTO pacIpeeieHuil; yMEHUe
UCIMOJB30BaTh  CBOMCTBA  M3YYEHHBIX
pacrpeneneHuid sl penieHus 3ajaad;
3HAKOMCTBO C  TOHSTUSIMH:  3aKOH
OOJBIINX YHCEIl, METOJbl BHIOOPOUYHBIX
UCCIICOBAHNUM; yMEHHE IPUBOIUTH
IPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX
9UCeNT B TPHUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSAX;

- yMeTh CBOOOAHO  OMNEpPUPOBATH
MOHATUSIMU: TOYKA, NpsIMasi, IIIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, TUIOCKUUN
yroJj, IBYTPaHHBIA Yroj, TPEXI'PAHHBIN
yroJl, MepeceKarolnecs, napaaieibHble




u CKpEeLUBAIOIINEeCs npsMBbIe,
HapanenbHOCTh u
HNepHEHINKYISIPHOCTD HPSAMBIX u
IUIOCKOCTEH, Yroia MexXIy MpsSIMbIMH,
yrol MeEXAy MpsSMOMl U IUIOCKOCTBIO,
yrol MeXAy IUIOCKOCTSAMH, YMEHHE
UCIIONIb30BaTh TMPU PEUICHUH 3a]ad
u3ydyeHHble  (aKThl M TEOPEMBI
IUIAHUMETPUH;,  YMEHHE  OLIEHUBATh
pa3Mepbl OOBEKTOB B  OKpYXKarolleM
MHpE; yMEeHUe OIIepUpOBaThH
MOHATUSIMH: MHOTOTPAHHHUK, CEUYCHHE
MHOTOTPaHHHKA, MPABUIIbHBIN
MHOTOTPaHHHUK, TMpU3Ma, MHUpPaMUia,
¢urypa M TOBEPXHOCTh BpalleHUs,
OUIMHAP,  KOHYC, map,  cdepa,
pa3BepTKa  IMOBEPXHOCTH,  CEYEHUS
KOHYyCa ¥ IWINHAPA, NapajielibHble OCH
WIA  OCHOBaHHWIO, CEuYeHHe  I1apa,
IUIOCKOCTb, Kacaromascs cdepsl,
HWIMHIpA, KOHYCa; YMEHHE CTPOUTH
CeueHHe MHOTOTpPaHHUKA, H300paXkaTh
MHOTOT'PaHHHKH, burypsr u
MOBEPXHOCTH BpAIlleHHs], UX CEUCHHUs, B
TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX
CPEICTB; YMEHHE MPUMEHSTH CBOWMCTBA
r€OMETPUYECKHUX dburyp,
CaMOCTOSITEJIbHO dbopMynupoBaTh
OmpeAeNeHus  H3ydaeMblx  (uryp,
BBIIBUTATh THUIOTE3bl O CBOMCTBaX M
INpU3HAKaXx TeOMETpHUYecKux  Quryp,
00OCHOBBIBATh WJIM OIpPOBEpraTh UX;
YMEHHE MPOBOJIUTH KIACCU(UKALUIO
buryp mno pa3nIUyHBIM TMPU3HAKaM,
BBITIOJIHSTh HE0OXO0IUMbIE
JOTIOJIHUTENIbHBIE TIOCTPOSHUS;

- yMmMeTrb CBOOOJHO  ONEpUPOBAThH
HOHATHAMM: TUIOIAAb (QUrypsl, 00BEM
¢burypsl, BeTu4rHa yria, pacCTOSIHUE OT




TOYKM JI0 IUIOCKOCTH, PaCCTOSIHHUE
MEXAY TMPAMBIMU, PACCTOSTHUE MEKIY
IUIOCKOCTSAMH, IUIOIAb cdepsl,
IJIOMIAh  TOBEPXHOCTH  MMHPAMU/IBI,
MpU3MBI, KOHYCa, IWJIMHIpPA, O0O0BEM
KyOa, IPSIMOYTOJIBHOTO
napajuieyenuneaa, MUPaMuIbl, TPU3MBI,
WINHApPA, KOHyca, IIapa; yMeEHHue
HaXOJUTh OTHOUIEHUE 00BEMOB
oJ00HBIX (UTyp;

- yMeTb CBOOOJHO  ONEPUPOBATH
MOHSATUSMHU: JIBIDKCHHE, TapajuIeIbHbIN
MEePEeHOC, CUMMETPHUS Ha TUIOCKOCTH U B
MPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHue T10A00US, TOJOOHBIC
(burypsl; yMeHue pacrno3HaBaTh paBHbIC
U 1Moj0o0HbIe (UTYpHI, B TOM YHCIE B
OpupoAe, HCKYCCTBE, apXHUTEKTYpE;
YMEHHUE HCIIOIh30BaATh T€OMETPUUCCKUEC
OTHOIIEHUS, HAXOJUTh T€OMETPUUIECKUC
BEIIMYUHBI (IJTMHA, YTOJd, TUIONIAb,
00beM) TIPU PEIICHUH 3a7a4 U3 JIPYyTUX
y4ueOHBbIX TNPEIMETOB U M3 peajbHOU
KU3HH;

- yMeTb CBOOOJHO  ONEPUPOBATH
MOHSATUSMHU: TPSMOYTOJIbHAsI CHUCTEMa
KOOPJIMHAT, BEKTOP, KOOPIUHATHI TOUKH,
KOOPJIMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MpOW3BEJEHNE BEKTOpa HA  YHCIIO,
pasliokeHWe  BeKTopa 1o  0Oasucy,
CKaJIIpHOE TPOM3BEJICHUE, BEKTOPHOE
IPOU3BEICHUE, YTOI MEXKIY BEKTOpaMU;
YMEHHE WCIOJb30BaTh BEKTOPHBIA W
KOOPJIMHATHBIA METONl I PEIICHUS
r€OMETPUYECKUX 3a/1a4d M 3a7a4 JPYTuX
y4eOHBIX  TPEIMETOB;  OINEPUPOBATH
NOHATUSIMM: MaTpuua 2x2 u  3x3,
ONpeaeIUTeNb MaTpPHUIIbL,
Tr€OMETPUUYECKUIA CMBICH ONPEAEIIUTES;




- YMETh MOJACIUPOBATL  PCaAJIbHBIC
CUTyannuu Ha  SA3BIKC MAaTCMaTHUKU,
COCTaBJIATh  BBIPAXKCHUSA, YPABHCHUA,

HCPABCHCTBA U NX CUCTCMBLI 110 YCJIOBHIO

3aJjauyd, UCCIIEA0BaTh  IOCTPOEHHbIE
MOJIETTM C HCIOJIb30BAaHUEM armapaTa
anreopsl, UHTEPHPETUPOBATH
HOJYYEHHBIM  pe3ynbTar;  CTPOUTH
MaTeMaTHYeCKue MOJEIU C IOMOIIbIO

reOMCTPHUUICCKUX IIOHATUN M BCJIMYMH,

peliarb CBsI3aHHBIC c HUMU
MPAKTUYECKUE  3aJa4d;  COCTABIATH
BEPOSITHOCTHYIO MO/IEJIb 51
WHTEPIPETUPOBATH MOJTy4YECHHBIN

pE3ybTarT,; pellaTh MPUKIAJHBIC 3aga4r
cpeacrtBaMm MaTCMaTU4YCCKOI'O aHalln3a,

B TOM qHUCIIe COLIMAJIbHO-
AKOHOMHYECKOTO U bu3nUecKoro
XapaKkTepa;

- YMEHUE BbIOUpaTh NOAXOASAIINNA METOT
JUIsL  pelleHus 33Ja4d; [OHHMAaHHE
3HAYUMOCTH MATEMATHKA B HU3YYEHHUH
IPUPOIHBIX U 00111eCTBEHHBIX
OpPOLIECCOB M SIBJICHWM;  yMEHUE
pacro3HaBaTh IPOSIBICHUE  3aKOHOB
MaTeMaTUKd B HMCKYCCTBE, YMEHHE

IIPUBOJUTH NPUMEPBI MATEMATUYECKUX
OTKPBITUM POCCUMCKOM U  MHPOBOU
MaTeMaTUYECKOU HAYKH

B  oOmactu  1eHHOCTM  HAy4YHOIO
MO3HAHUS:

-c()OpPMUPOBAHHOCTH ~ MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH u
OOLIECTBEHHON MPAKTUKHU, OCHOBAHHOTO
Ha auanore KYJBTYP,

CIOCOOCTBYIOILIETO OCO3HAHHMIO CBOETO
MeCTa B MOJIMKYJIBTYPHOM MHPE;
- COBEpILECHCTBOBAHHE SA3BIKOBOM U

- yMeTh ONEpUPOBaTh TOHATUSMHU:
parrioHa bHast PYHKIIHSI, TOKa3aTeIbHasI
byHKIHA, CTEeTeHHAas byHKIWMA,
Jorapudmuyeckas byHKIHS,
TPUTOHOMETPUIECKUE byHKINH,
oOpaTHbie (GYHKIIUHA, YMEHHE CTPOUTH
rpaduku M3YUYEHHBIX byHKIMH,

UCIOJIb30BaTh Tpa@UKU MPU HU3YyUYEHUU
IpoLECCOB U npu
pelIeHn 3aJa4 U3 APYrux Yy4eOHbIX

3aBUCHUMOCTEH,




YUTATEIbCKOM KYJIBTYpPhl KaK CpeICTBa
B3aUMOJICUCTBUSL MEXIy JIIOJbMH U
MO3HAHUS MUPA;

- OCO3HaHWE€ LEHHOCTH HAYYHOM
NEATEIIbHOCTH, TOTOBHOCTh
OCYILIECTBIATh MIPOEKTHYIO u
UCCIIEIOBATENIbCKYIO JEATEIIbHOCTD
WHJVMBUAYAJIBHO U B IPYMIIE.

OBnageHue YHUBEPCATbHBIMU
y4eOHbIMU MO3HABATEIbHBIMU
IEUCTBUSIMU:

B) paboTa ¢ mHpOpPMAIIHE:

- BIAJETh HAaBBIKAMU  [OJyYECHUS

uHbOpMaIlMU U3 HUCTOYHUKOB Pa3HBIX
TUIIOB, CaMOCTOATENIBHO OCYILECTBIIATH

MOWCK, aHajiu3, CUCTEMAaTU3alUI0 U
UHTEPIPETALHNIO uHdopMauu
Pa3INYHBIX BUJIOB u dbopm
MpEACTaBICHUS;

- CcO3maBaTh TEKCTHI B Pa3IMYHBIX
dbopmarax Cc  ydeTom
uHPOpMAIIMU W LEJICBOW ayIUTOPHH,
BBIOWpas ONTUMAJILHYIO bopmy
NPE/ICTAaBICHUS U BU3YaJIH3aliy;

- OIICHUBATH JIOCTOBEPHOCT,

cC

Ha3Ha4YCHMUA

uH(pOopMaLuu,
COOTBETCTBUE TPABOBBIM M MOPAJIbHO-

JCTUTUMHOCTD

9TUYICCKUM HOPpMaM,

- UCTIOJIh30BATh cpeacTBa
MH()OpPMAIIMOHHBIX u
KOMMYHUKAIIHOHHBIX ~ TEXHOJOTUH B
peleHnn KOTHUTUBHBIX,
KOMMYHUKATHBHBIX u
OpraHU3aIMOHHBIX 3a7a4 C
COOJII0ICHHEM TpeOoBaHUit

OPrOHOMHKH, TEXHHUKU O€30MacHOCTH,
TUTUEHBI, pecypcocOepexeHus,
NPABOBBIX U ATHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

IPEIMETOB U 33/1a4 U3 PeabHOM KU3HU;
BbIpaKaTh (opmynaMu
MEXI1y BeTUYMHAMU;

3aBUCHUMOCTHU

- YMEThb ONEpPUPOBATH TMOHSATHIMH:
TOKJECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE,
HEpPABEHCTBO, CHUCTEMA YPABHEHUU W
HEpaBEHCTB, PaBHOCHIJIBHOCTD
ypaBHEHMI, HEpPAaBEHCTB U CHCTEM,
palyoHalbHbIE, UppanroHaibHbIE,
MOKa3aTeJbHbIE, CTETICHHbIE,
Jorapudmuueckue,

TPUTOHOMETPHUYECKHUE yYpaBHEHHS,

HEPaBEHCTBA U CUCTEMBI; YMETh PEIIATh
YPaBHEHUS, HEPABEHCTBA M CUCTEMBI C
IIOMOILBIO PA3JINYHBIX IPUEMOB; PEILIAThH
YPaBHEHUS, HEPABEHCTBA M CUCTEMBI C
apamMeTpoM; NPUMEHATb YPaBHEHWS,
HEPaBEHCTBA, UX CUCTEMBI ISl PELLICHHUS
MaTeMaTUYeCKUX 3aJad M 3a7a4 U3
pa3INYHbIX 00JaCTe HAYKU U pealIbHOM
KU3HY;

- yMeTb CBOOOJAHO  ONEpPUPOBATH
HNOHATUAMU: JBIHKECHUE, NapaJlIeIbHBIN
[IEPEHOC, CUMMETPUS HA INIOCKOCTH U B
IIPOCTPAHCTBE,
npeoOpa3oBaHue TOMOOMS, TMOAOOHBIC

HIOBOPOT,

burypsl; ymMeTh pacro3HaBaTh PaBHbBIC U
noo0Hble (QUTYpBl, B TOM 4HCIE B
OpupoAe, HUCKYCCTBE, apXUTEKTYpE;
yMETh HCIOJB30BaThb T€OMETPUUYECKUE
OTHOILIEHHSI, HAXOAUTh T'€OMETPUUYECKHUE
yroi, IMJI0Iab,
00BbEM) TIPU PEUICHUH 3a]a4 U3 IPYTUX

BEJIMYMHBI  (JIJIMHA,

y4eOHBIX TIPEIMETOB W W3 peaJbHOU
KHA3HU




- BJIaJICTb HAaBbIKAaMHM PACIIO3HABAHHA H

3aIUTHI nHpOpMAaIUH,
WH(pOpPMAITMOHHOM 0e301MacHOCTH
JUYHOCTH

B o6nactu 1yXOBHO-HPAaBCTBEHHOTO
BOCITUTAHUSA:

-- ¢(hOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, ’TUYECKOTO MOBEIAECHUS;

- CIOCOOHOCTh OLIEHHUBATh CUTYAalUI0 U
INPUHAMAaTh  OCO3HAHHBIE  PELICHUS,

OpPUEHTHUPYSICh Ha MOpajbHO-
HPABCTBEHHbIE HOPMBI U [ICHHOCTH;

- OCO3HaHWE JIMYHOTO BKJaaa B
MOCTPOEHUE YCTOMYHUBOTO OYAyIIero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM
poauTensiM W (WIM) APYTUM YJIeHaM
CEeMbU, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO  NPUHATHA  LEHHOCTEN
CEeMEMHOW HU3HHU B COOTBETCTBUU C
TpaguuusamMu Haponos Poccun;
OBnaneHue YHUBEPCAIbHBIMU
PEryIsiTUBHBIMU JEHCTBUSIMHU:

a) caMOOpraHu3aIus:
- CaMOCTOSITETLHO  OCYUIECTBIISTh
NO3HABATEIIbHYIO JeSITeNIbHOCTb,

BBISIBJISITH ~ TPOOJIEMBI,  CTaBUTh U
(dbopMyIupoBaTh COOCTBEHHBIC 3a7a4d B
00pa3oBaTeNbHON  JIEATENLHOCTH U
KU3HCHHBIX CUTYAIIUsX;

- CaMOCTOSITEIBHO COCTaBJISTh ILIaH
peiieHus  mpoOJieMbl ¢

UMEIOIIUXCS  PECYPCOB,

y4eTOM
COOCTBEHHBIX
BO3MOKHOCTEMN U IPEANIOYTECHNN;

- TaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
crnocobcTBoBaTh  (DOPMUPOBAHUIO U
NPOSIBICHUIO IIMPOKOH SpYyIUIMU B
pasHbIX 00JacTAX 3HaHUM, MOCTOSHHO
NOBBIIIATh CBOW 00pa3oBaTeNbHBIN U

KYJbTYPHBIN YPOBEHB;

-  YMETb ONEPUPOBATH IOHATHUIMU:

paImoHaIbHbIE, UppalroHaIbHBIC,
MIOKa3aTeNbHEIE,

norapupMuUecKue,
TPUTOHOMETPHUYECKHE  ypaBHEHUS W

HEPaBCHCTBA, UX CUCTCMEI;

CTCIICHHBIC,

- YMETb ONEPUPOBATH IOHATHUIMU:

MHOTOTPaHHHK, cedeHune
MHOTOTPaHHHKA, Ky0, Mapaielenumnes,
burypa wu
MOBEPXHOCTh  BpAIICHUS,  LUIHHID,
KOHyC, Imap, cdepa, cedeHus (UTypbI
BpaIleHus, Kacaromascs

Impu3ma, nmupamuja,

TUIOCKOCT,
chepbl, IMWIMHIPA, KOHYyCa, IUIONIA]b
MOBEPXHOCTH  MUPAMHJIBI,  MPU3MBEI,
KOHyca, MHWJIUHApA, IUIONaab CQepsl,
o0BeM KyOa,
napajie/ienune/1a, MUPaMHIbl, TIPU3MBI,
KOHYCa, yMEHHUE

MHOT'OI'PaHHUKHU 141

IPSAMOYTOJILHOTO

IWIHHIPA,
n300paxarb

napa;

IMOBCPXHOCTHU BPAIICHUA, UX CCUCHUA OT

pyKH, ¢
I/IHCTp}IMeHTOB 41 3HeKTpOHHBIX CpeI[CTB;

MOMOIIBIO  YEPTEKHBIX
yMETh pacrno3HaBaTb CUMMETPHUIO B
IPOCTPAaHCTBE; YMETh pacno3HaBaTh
paBUJIbHbIE MHOTOTPAHHUKY;

- yMeTh ONepUpoBaTh
OpsIMOYTOJIbHAsE CHCTEMa KOOpAMHAT,

ITOHATUAMM:

KOOPpAWHATBI TOYKMH, BCKTOD,

KOOPAWHATBI ~ BEKTOpa,  CKaJISIPHOE
IIPOU3BEACHUE, YTOJI MEKy BEKTOPAMH,
cyMma
BEKTOpa
IIOMOILBIO

KOOPpANHATLI

BEKTOPOB,
Ha

IpPOU3BEICHUE
YHUCJIO; HAXOAHUTh C
U3Y4YEHHBIX bopmyn
CepeIHbI OTpe3Ka,




0) CAaMOKOHTPOJIb:

WCIIOJIb30BaTh MpUeMbl peduiekcuu s
OIIEHKH CHUTyallid, BbIOOpa BEPHOTO
pelIeHus;
-  YMETh  OLEHMBATb PUCKU U
CBOEBPEMEHHO NMPUHUMAThH PELICHUS I10
UX CHIKCHUIO;

B) SMOIIMOHAJILHBIN WHTEJIJICKT,
npenoiararuil chopMUPOBAHHOCTD:
BHYTPEHHEW MOTHBALMH, BKJIIOYAKOIIECH
CTPEMJICHUE K JIOCTHXKEHUIO UEIU U
yCIIEXY,

YMCHHC I[eﬁCTBOBaTB, HCXoasa U3 CBOHUX

OIITUMHU3M, HWHHIHMATHBHOCTD,

BO3MOKHOCTEH;
- OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTH
MMOHUMATh AMOIIMOHAJIBHOE COCTOSHUE
JIPYyTUX, YUYUTHIBATh npu
OCYIIECTBJIICHUU

ero
KOMMYHUKAIHH,
CIOCOOHOCTP K COYYBCTBHIO U
COIIEPEIKUBAHHIO;

- COIHMAJbHBIX HABBIKOB, BKIFOYAOIIIX

CIIOCOOHOCTh BbICTpaBaTb OTHOIICHMA

pacCTOAHNUEC MEXKAY ABYMA TOUKaAMU

C JpYyrMMH JIIOABMH, 3a00THUThCA,

IPOSIBIITh  MHTEPEC W paspelarb

KOH(JIUKTHI

TOTOBHOCTh K CaMOpa3BUTHIO, | - YMETh OIIEPUPOBATH MOHATUAMM:
CaMOCTOSITEJIbBHOCTHU U | CIy4yalHBIA  ONBIT W CIy4YaWHOE
CaMOOIIPEEIIEHUIO; COOBITHE, BEPOSITHOCTh  CIy4ailHOTO
-OBJIaJICHUE HaBbIKAMHU yueOHO- | COOBITHS; YMETh BBIYHCIIATH
UCCIIEIOBATENBCKONW,  IPOEKTHOW U | BEPOSTHOCTH C UCII0JIb30BAaHUEM
COLIMAJIBHOM JEATENBHOCTH; rpa@uyecKux  METOAOB;  HPUMEHSIThH
OBnaneHue YHUBEPCAIbHBIMU | JOPMYJIBI  CIIO)KEHHUS M YMHOXKEHUS

KOMMYHHKATHBHBIMHA JCHCTBHUSIMHU:
0) coBMecTHAs JIeITCIIbHOCTD:

- IIOHUMAaTh u HCIIOJIB30BaTh
MIPEUMYIIECTBA KOMaHTHOU U
WHJUBUAYaJIbHOU pabOThI;

-  NpUHUMATh  [EJIU  COBMECTHOM
NEATeIbHOCTH,  OPraHu30BbIBaTh U

BEPOATHOCTEH, KOMOMHATOPHBIE (hAKThI
u  (opmynbl
OLICHUBATH

OpU  pPEIICHUH 33J]1ay;

BCPOATHOCTH pPCalIbHbIX
CO6BITPII>1; 3HAaKOMCTBO CO CﬂyqaﬁHBIMH
BCIIMYMHAMMU, YMCHHC IMPUBOOUTD
IIPUMCEPEI ITPOSABIICHUA 3aKOHA OOIBIINX

YUCCI B IPHUPOAHBIX H O6H.ICCTBCHHBIX




KOODAUHUPOBATh  JEWCTBUS MO €€
JOCTUKEHHUIO: COCTaBIIATh J1aH
JNIEUCTBUN,  paCIpencisiTb PO  C
y4E€TOM MHEHUI YYaCTHUKOB
o0CyXmaTh pe3yJabTaThl COBMECTHOU
paboThI;

- KOOPJIMHUPOBAThH U BHITIOJIHATH PadOTy
B YCIIOBUSX PEAILHOI0, BUPTYAJIbHOTO U
KOMOMHHMPOBAHHOI'O B3aUMOJICHCTBUS;

- OCYILIECTBIISATh MO3UTUBHOE
CTpaTeru4eckoe MIOBEJICHHE B
pa3IMuYHBIX  CUTYyalHMsX, MPOSIBIATH
TBOPUYECTBO U BOOOpakeHUE, OBITh
UHUIMATUBHBIM.

Osnanenue YHUBEPCATbHBIMU
PEryIsTUBHBIMU JIEHCTBUSIMHU:

I') IPUHATHE ce0s U IPYTUX JTHOJICH:

- IHIPUHUMAaTb MOTHBBI MW AapPryMCHTEI

Jpyrux
pe3yanaTOB ACATCIBbHOCTH,

JOIEU npu aHaJn3e
- NpU3HABaTh CBOE MPABO M IIPaBO
JPYTUX JIIOJIel Ha OIMOKY;

- pa3BUBaThb CHOCOOHOCTb IIOHHMMATh

MUpP C MO3HUIKUH APYTOro 4€JIOBCKa

SABJICHUSIX;
- yMeTb CBOOOJHO  ONEPUPOBATH
NOHATUSIMU:  CTEMEHb €  LEJNbIM

MoKa3aTeyieM, KOPEHb HaTypaJlbHOU

CTEMEHH, CTENEeHb C palUOHAJIbHBIM
MOKa3aTelIeM, CTENEHb C
JNEUCTBUTEIbHBIM (BEIIECTBEHHBIM)
nokasaresieM, jorapudm uucia, CUHYC,

KOCMHYC MW TaHI'CHC IIPOU3BOJIBLHOIO

LV (GIER

- yMmMeTb CBOOOJHO  ONEpPUPOBATH
MOHATUSIMH: rpaduk byHKIHH,
oOpatHas  (QyHKUUS,  KOMIIO3ULIUSA
byHKIHi, JUHENHas byHKIHS,
KBaJpaTU4Has (QyHKIUS, CTerneHHas
byHKIMS C  LeNbIM  [OKa3aTeleM,
TPUTOHOMETPHUYECKHUE byHKIMY,
oOpaTHbIe TPUTOHOMETPHUUYECKHE
byHKIUH, NoKa3aTeNbHas u
norapumuueckas (GyHKIUH; YMETh

CTpOUTH rpadpuku PyHKIUN, BHITOIHATD
npeobpazoBanus rpaduKoB PyHKIINH;

- yMETh rpaduku
GyHKIUN 11 M3YYEeHHsI MPOLIECCOB U
3aBHCHMOCTEH TMpHU pelIeHUH 3a/1ad W3

HCIIOJIB30BaTh

ApPYTUX Y4YeOHBIX TMPEIMETOB H U3

peanbHOU KU3HY, BBIpaXKaTh
dbopMynaMu  3aBHCHUMOCTH  MEXIY
BEJINYNHAMMU;

- CBOOOJIHO OIEPUPOBATH TOHATUSIMU:
GYyHKIIMM, TIEPUOAUYHOCTD
(YHKIIMH, OTrpaHUYEHHOCTh (PYHKIIUH,

YEeTHOCTD
MOHOTOHHOCTh ~(DYHKLIMH, 3KCTPEMYyM
byHKIMM, HAauOOJbIIEe U HAaUMEHBIIIEE
3HaYeHUs (QYHKIMH Ha MPOMEXKYTKE;

YMETh IPOBOJIUTH UCCIIeIOBaHHE
byHKIUY;

- yYMeTh WCIIOJIb30BAaTh CBOWCTBA U
rpabukd  QYHKIUNA I8 pelIeHus




ypaBHEHUH, HEPaBEHCTB M 3aJad C
napameTpamu; U300pakaTh
KOOPJIMHATHON TIJIOCKOCTU MHOKECTBA

Ha

pELICHUN ypaBHEHUW, HEPABEHCTB U UX

CHUCTEM
B o6mactu 5cTeTHYECKOTO BOCIIUTAHUSA: |- YMETh ONEPUPOBATH  MOHSATHUSIMHU:
- DJCTETUYECKOE OTHOUICHWE K MHpY, | CPEAHEC apu(pMeTHYECKOE, MeHaHa,
BKIIOUask SCTETHKY ObITa, HAYYHOTO U HauOOJbIIee U HAaUMEHBIIEE 3HAYCHUS,
pa3smax,  JuClepchs,  CTaHJApTHOE
TEXHUYECKOTO  TBOPYECTBA,  CIIOPTA,
5 . OTKJIOHEHHE YHCIIOBOTO HAbopa; yMeHue
TPyZa U OOUIECTBEHHBIX OTHOIIECHUM;
pya m ’ U3BJIEKATD, WHTEPIIPETUPOBATH

Ppas3IMdHbIC BUJbI HCKYCCTBA, TPaJHUIINN

IpPYTux
HMOLIMOHAIIEHOE

U TBOPUYECTBO
HapoOAOB, ONIyIIATh
BO3/ICHICTBIE HCKYCCTBA;

CBOCIO H

- Y6C}K,Z[CHHOCTB B 3HAYMMOCTH JJId
JNYHOCTH U O6H_ICCTBa OTCUYCCTBCHHOTI'O
H MHPOBOIO HCKYCCTBA, ITHHYCCKHX

KYJbTYPHBIX TpaauLMd W HapOIHOTO

TBOPYECTBA;
- TOTOBHOCTh K CaMOBBIPQXCHHUIO B
pasHBIX BUAAX HCKYCCTBA, CTPEMIICHUE
OpOSIBIATH ~ KauecTBa  TBOPUYECKOM
JTUYHOCTH;
OBnaneHue YHUBEPCAIbHBIMU

KOMMYHUKATHBHBIMU JICHCTBHUSIMU:

a) oOIIeHue:

- OCYIIECTBIISAITh KOMMYHUKAIIMA BO
BceX cepax KU3HU;

- pacro3HaBaTh
CpeicTBa o0IIeHHs,
3HAYCHHE

HeBepOaJIbHbBIC
OHUMATh
COILIMATTLHBIX 3HAKOB,
pacro3HaBaTh NPEINOCHUIKI
KOHQJIMKTHBIX CHUTyalldd W CMAT4aTh
KOH(JIUKTBI;
- Pa3BEpHYTO M JIOTUYHO HM3J1araTh CBOIO
TOYKY 3pEHHS C

A3BIKOBBIX CPCACTB

HCITIOJIb30BAHHUEM

Tabuiax, Ha auarpammax, rpadukax,
OTPAXKAMIIYI0  CBOWCTBA  pEaNbHBIX
MPOIIECCOB W SIBJICHHWI; MPEICTABIISATH
nH)OpPMAITMIO C TIOMOIIBIO TaOIUI] |
TarpaMm; MCCIIEI0BATh
CTaTUCTUYECKHE TAHHBIC, B TOM YHUCIIE C
MpUMEHEHNEeM TpaUUeCKruX METOJIOB H
AIIEKTPOHHBIX CPE/ICTB;

- yMETb ONEPHUPOBATH IOHATHUSAMU:
TOYKa, npsmas, IIJIOCKOCTb,
IIPOCTPAHCTBO,  JABYIPAHHBIM  yroJ,
CKPELIUBAOIIHEC IpsIMBIE,
[1apaJuIeIbHOCTh 51
IIEPIIEHIUKYJISIPHOCTD IPSAMBIX U

IJIOCKOCTEM, Yrojl MEXIy NpPSIMbIMH,
YIoJd MEXJIy NOpsSIMOA U IUIOCKOCTBIO,
YTOJd MEXY IUIOCKOCTSMH, PACCTOSIHHUE
OT TOYKM 10 IUIOCKOCTH, PACCTOSHUE
MEXAY IPAMBIMU, PACCTOSHUE MEXKIY
IUIOCKOCTSIMY;

- YMETb HCIOJIb30BaTh MpPU PEIICHUH
3a]a4 M3Yy4YCHHbIE (PAKTBI M TEOPEMBI
IUIAHUMETPUHM;  YMEHHE  OIICHUBATh
pa3Mepbl 00BEKTOB OKPY>KaIOLIEro MUpa

- OCO3HaHHUE 00y4aromuMucs

- YMETb ONEPUPOBATH IOHATHUIMU:




POCCUHCKOU IrPaXXTaHCKOH
UJICHTUYHOCTH;
- L[E€JICHANIPABICHHOE pa3BuUTHE

BHYTPEHHEW MO3ULMHA JIMYHOCTU Ha
OCHOBE JyXOBHO-HPAaBCTBEHHBIX

HEeHHOCTEeW  HapoaoB  Poccuiickou

denepanuu, MCTOPUYECKHUX u
HAI[MOHAJIbHO-KYJIBTYPHBIX
dbopmupoBaHue

OECHHOCTHO-CMBICJIOBBIX

TPaJAULINM,
CHUCTEMBl  3HAYHUMBIX
YCTaHOBOK,
AHTUKOPPYNIIMOHHOTO MHUPOBO33PEHMUS,
MPaBOCO3HAHUS, DKOJIOTHYECKOM
KyJbTYPBI, CIOCOOHOCTH CTaBUThH IEJU
Y CTPOUTH )KU3HEHHBIC ILIAHBI;

B yactu rpaxJ1aHCKOro BOCIIMTAHUS:

- OCO3HAHHUEC CBOMX KOHCTHUTYLHOHHBIX

nmpaB W 00s3aHHOCTEH, YBaXKEHUE
3aKOHA U MPaBOIOPS/IKA;

- MPUHSTHE TPaJAUIIMOHHBIX
HaIlMOHAJIbHBIX, 00I11eUEeIOBEYECKUX
TYMAaHUCTHYECKUX U JEMOKPATHYECKUX
LICHHOCTEM;

- TOTOBHOCTD IPOTUBOCTOSITH
UJICOJIOTHH IKCTPEMU3MA,
HaIllMOHAJIN3MA, KkceHopoouwu,
JUCKPUMUHAIIMK ~ TIO0  COIUAJbHBIM,
PENUTHO3HBIM, PAacoOBBIM,

HallMOHAJIbHBIM ITPHU3HAKAM,

- T'OTOBHOCTb BECTHU COBMCCTHYIO

JESTENbHOCTh B MHTEpecax
TPaKAAHCKOTO OOINECTBA, Y4aCTBOBAThH
B CaMOYIpaBJICHUH B
o011eo0pa3oBaTeaIbHON OpraHU3alud U
JETCKO-FOHOIIECKHX OPTaHU3aIHIX;

- yYMEHHE  B3aUMO/JICHCTBOBAThH
COLMATbHBIMHA UHCTUTYTaMU B
COOTBETCTBUM € UX (QyHKIHUAMH
Ha3HAYCHUEM;

- TOTOBHOCTH K FYMaHHTapHOﬁ )41

MMpsAMOYTOJIbHAasA CHUCTEMa KOOpAMWHAT,
KOOPpANHATLI BEKTODP,
KOOPpAWHATLI CKaJIIpHOC

TOYKH,
BEKTOpa,
IIPOU3BEACHUE, YTOJI MEKy BEKTOPAMH,
cymMma

BCKTOPOB, IMPOU3BCACHHNC

BCKTOpa Ha quCII0, HaxXOAUTb C

bopmyn
KOOPIMHATHI CepeIUHBI OTpe3Ka,
paccTosTHIE MEKAY IBYMSI TOUKAMU;

-yMeTh BBIOMPATh MOAX OIS
M3YYCHHBIA METOJ IUISI PELICHUS 3a/1a4H,

IIOMOIIbBIO N3Y4YCHHBIX

pacrno3HaBaTh MaTeMaTU4yecKue (HaKThl
U MaTeMaTUYECKHe MOJENIN B
MIPUPOIHBIX U 0OIIECTBEHHBIX
ABJIEHUSAX, B  HMCKYCCTBE; YMEHHE
OPUBOAUTH MPUMEPBl MaTeMaTHYECKHX
OTKPBITUA POCCUHUCKOW H  MHUPOBOU

MaTEMaTHYECKOM HaYyKH.

- yMETb ONEPUPOBATH MOHITUAMMU:
CIy4YalHbIA  ONBIT W CJIy4ahHOE
COOBITHE, BEpPOSTHOCTh  CIy4aHOIO
COOBITHS; YMETh BBIYUCIISATh
BEPOSITHOCTD c UCITOJIb30BaHUEM
rpa@uuecKkux  METOJIOB; IMPUMEHSTH
(GOopMyJIbl  CIOXKEHUST U YMHOXEHUS

BEPOSTHOCTEH, KOMOMHATOPHbIE (DAKThI
U (opmynbl TpU pelIeHUU 3a1ad;
OLICHMBATh  BEPOSITHOCTU  PEAIbHBIX
COOBITUI; 3HAKOMCTBO CO CIy4alHBIMU
BEJIMYUHAMHU;  YMEHHE  TPUBOAUTH
PUMEpPHI MPOSIBICHUS 3aKOHA OOJBIINX
qrcesl B MPHUPOIHBIX M OOIIECTBEHHBIX
SIBIICHHUSX




BOJIOHTEPCKOM AEATEIbHOCTH;

NaTPUOTUYECKOTO BOCIIUTAHHUS:

- chOpMHUPOBAHHOCTb  POCCHUUCKOMN
rPaXJaHCKOU WJIEHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUA K CBOEMY
HApOJy, YYBCTBA OTBETCTBEHHOCTHU
nepen Poamnou, roppoctm 3a CBOU
Kpau, CcBOIO PoauHy, CBOM $3bIK H
KyJbTypYy, TMpPOLIJIOE M  HACTOSAIIEE
MHOT'OHAllMOHaJIbHOTO Hapoaa Poccuu;

- LIEHHOCTHOE OTHOILIEHUE K
rOCyJ1apCTBEHHBIM CHMBOJIaM,
HUCTOPUYECKOMY " IIPUPOTHOMY

HACIIE/INI0, TIAMSTHUKAM, TPaIULHSIM
HapoaoB Poccun, noctuxenusm Poccun
B HayKe, HCKYCCTBE, criopTe,
TEXHOJOTHIX U TPY/E;

- ujeiiHas yOeXIeHHOCTh, TOTOBHOCTH K
cayxeHuro W 3amure OrtevecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

OCBOCHHbIE 00y4aromuMucs
MEXITPEIMETHbIC HOHSATHS u
yHUBEpCaJlbHbIe  yueOHble JIEHCTBUS
(perynsTUBHbIE, MIO3HABATENbHBIE,
KOMMYHUKaTHBHbIC);

- CIIOCOOHOCTH HX HCIIOJIL30BAHUSI B
MMO3HaBaTEIbHOMN u COIIMaIbHOM
MpPaKTHUKE, TOTOBHOCTD K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U
OCYIIECTBJICHUIO y4eOHOM
JEATEeIbHOCTH, OpraHu3alid Yy4eOHOTo
COTPYJAHUYECTBA C MEAArOrM4eCKUMU
pabOTHUKAMU ®  CBEPCTHUKAMH, K

y4acTHIO B MOCTPOEHUU
WHJIUBUAYAJIbHOU o0OpazoBaTenbHOI
TPaeKTOPHH,

- OBJIaJICHHE HaBbIKAMU y4eOHO-
HCCJIEN0BATEIILCKOM, IIPOCKTHON U
COLIMAJILHOM NeATEILHOCTH




- HE IPUHUMATH IEUCTBUS, IPUHOCALINE
Bpel OKpYyKaroLen cpele;

- YMETh IIPOTrHO3UPOBATH
HEOJIaronpUsITHbIE HKOJIOTUYECKHUE
IIOCJIEACTBUSA IPEANPUHUMAEMBIX
JNEHUCTBUH, IPEAOTBPAILAT UX;

- paclIMpUTh OMNbBIT JAESTEIbHOCTH
DKOJIOTUYECKON HAIPABJICHHOCTH;

- pa3pabaTbIBaTh peuieHus
npoOsieMbl € aHanM3a

HUMCIOIIINXCA

I1aH
y4eToM
MaTepHUAITbHBIX u
HEMaTepHaAIbHBIX PECYPCOB;

- OCYILIECTBIISATh  LEJEHANPABICHHBIN
MOUCK TEpPEeHOca CPEeICTB M CIOCOOOB
NEeNCcTBUS B MPO(HECCHOHANBHYIO Cpey;
- yYMeTb IEpPEHOCUTh
MO3HABATENIbHYI0O W MPAKTUYECKYIO

obnactu KHU3HCOCATCIBHOCTH,

3HaHUA B

- Ipeajaratb  HOBBIE  IIPOEKTBHI,
OLICHMBATh WAEU C NO3ULHMU HOBU3HBI,
OPUI'MHAJILHOCTH, IIPAKTUYECKOU
3HAYUMOCTH;

- JaBaTh OLICHKY HOBBIM CHTYyalLUsIM,
BHOCUTb KOPPEKTHUBBI B JACSATEIBHOCTb,
OLICHUBAaTbh COOTBETCTBHE pE3YJITATOB

HEIAM

YMETh

byHKIUA,
IPOM3BOIHAS,

OMepUpOBaTh
HeIpepbIBHAs

TOHSITHSIMHU:

byHKIWMA,
nepBoooOpaszHas,
ONPEAECICHHBIN

UHTETpa, YMETh

HaxoAuTb HPOU3BOJHBIC JJICMCHTAPHBIX
dyHKmi,
MaTepuaIbl;

UCIIOJIb3Ysl ~ CIPaBOYHBIE
HCCJIEI0BATh B
npocTedux ciydasx (yHKIMH Ha
MOHOTOHHOCTb, HAaXOJWUTh HaWOOJbIIINE
U HauMEHbIIME 3HauYeHUs QYHKUUNI;
CTPOUTh TpadUKH MHOTOUJIEHOB C
U CIIOJIb30BaHUEM anmnapara
MaTe€MaTUYECKOr0 aHajiu3a; NMPUMEHATh
MIPOU3BOAHYIO MPHU PELICHUM 337a4 Ha
IBUKECHHUE; perarb PaKTHKO-
OpPUEHTUPOBAHHBIE 3a/1a4u
HauOOJbIINE U HaUMEHbIINE 3HAUYCHMUS,

Ha HaxOXIACHHUEC IIYTH, CKOPOCTH U

Ha

YCKOPEHHS;

- YMEThb ONEPUPOBATh MOHATHUIMU:
JBIDKEHUE B TPOCTPAHCTBE, MOAOOHBIC
(Gburypsl B IpOCTPAHCTBE; UCIOJIb30BATh
OTHOIIIEHUE TUIOLIAAEH MTOBEPXHOCTEN U
00beMOB  TOJOOHBIX  ¢uryp  mpu
pellIeHUN 3a/1aY;

- YMETh BBIYUCIATh T'€OMETPUUECKHUE
yroj, IUIONaab,

MTOBEPXHOCTH),

BEJIMYMHBI  (JIJIMHA,

00BeEM, ILIOIIAb
UCIIONIb3YSl  HM3Y4YCHHBIC (QOPMYJIBI |

METObI

O6mue (OK) koMmeTreHLHMH, KOTOpPbIE AKTYaJTM3UPYIOTCS MPU H3YHYECHHUH

y4eOHOU JUCIUIUTAHBL:

OK 04. DddextnBHO B3aUMOAECHCTBOBATH W PabOTaTh B KOJUICKTHBE H

KOMaHIC

OK 05. OcyumiectBiasiTh YCTHYHO M HHCBMEHHYI0 KOMMYHHKAIUIO Ha

roCyAapCTBEHHOM s13bIke Pocculickon
COLHUAIBHOTO U KYJIBTYPHOI'O KOHTEKCTA

denepanii ¢ y4eTOM OCOOCHHOCTEU




[TpodeccrnonambHO-OPUEHTUPOBAHHOE COMIEPKAHUE MPOCICIKUBACTCS Yepe3
uarerpamuio OYJl. 07 Marematuka u OIL.10 Yucnennsie metonsi, OII.16
Komnbrotepnas rpaduka

1.4. Ilnanupyemble JIMYHOCTHbIE Pe3yJbTAThl OCBOeHHsI padoueil
MPOrpaMMbl

JIP 4. IlposiBnstomuii U1 JEMOHCTPUPYIOIIUN YBaK€HHE K JIIOASM TpyAa,
OCO3HAIOLIUN IIEHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsiumiics Kk GOpMUPOBAHUIO B
CETEBOM CpeJie JIMYHOCTHO U MPO()ECCHOHATFHOTO KOHCTPYKTHBHOTO «IIU(PPOBOTO
caenay.

JIP 5. JleMOHCTpHpYIOIIHNM IPUBEPKEHHOCTh K POJHOM KYJBTYpE,
UCTOPUYECKON MaMsITH Ha OCHOBE J0OBUM K Pomuue, poaHomy Hapomy, Majiou
pOAVHE, TPUHATHUIO TPAAUUHUOHHBIX LEHHOCTEW MHOTOHAIMOHAJIBHOTO Hapoaa
Poccun.

JIP 6. IlposiBisitoliMii yBa)KEHUE K JIFOJAAM CTapIIEro IOKOJICHUS |
TOTOBHOCTh K YYaCTHIO B COLIMATIbHOM MOJJIEPIKKE U BOJOHTEPCKUX ABUKECHHUSIX.

JIP 7. Oco3Haromuii NPUOPUTETHYIO IEHHOCTh JIMYHOCTH YEJIOBEKA;
yBaXalolUi COOCTBEHHYIO M UYKYI0 YHUKAJIbHOCTh B PA3JIMYHBIX CUTyalUsX, BO
Bcex (hopMax M BUJAX JI€ATEIbHOCTH.

JIP 9. CoOnroparomuii ¥ MporaraHadpyronMid npaBujia 3710pOBOTO0 M
Oe3omacHoro o0pasa >KM3HH, CIOPTA; MPEAYPEKAAONINI MO0 MPEo10IeBAIOITUI
3aBUCUMOCTH OT aJIKOTOJIs, Tabaka, ICUXOAKTHUBHBIX BEIIECTB, a3apPTHBIX UTP U T.II.
CoxpaHsIoNMi MCUXOJOTUYECKYI0 YCTOMYMBOCTh B CUTYaTUBHO CIIOKHBIX WIIU
CTPEMUTEIBHO MEHSAIOIINUXCS CUTYaLUSX.

1.5. Kosmm4yecTBO 4acoB Ha OCBOeHHMe pPadoyveil MporpamMMmbl y4eOHOIro
npeaMmera:

MaKCUMaJbHOU yuyeOHOW Harpy3ku oOydaromierocss — 336 4acoB, B TOM YHCIIE:
ayIUTOpHOM ydeOHOM paboThl oOydaromierocss - 318 uaca, u3 HuUX B (popme
NIPAKTHYECKON MOATOTOBKH — 80 4acoB; B TOM YHCIIE MPAKTUYECKUX 3aHATUN - 50
94acoB; KOHCYJbTAINH - 12 4acoB, MpOMEXyTOYHAs aTTecTaus- 6 4acoB.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bem yueOHOTro npeamMera M BUAbI y4eOHOH padoThI

Bun yueOHoi1 padoThI O0bem
4acoB
MakcumaibHas ydyeOHasi Harpy3ka (Bcero) 336
AynutopHas y4deOHasi padora (o0s3aTesbHbIC Yy4eOHBIe 318
3aHsATHS) (BCEro)
U3 HUX B (pOpMe NMPAKTHYECKOH MOATOTOBKH 80
B TOM YHCJIE:
JIEKIIMOHHBIE 3aHSATHUS 268
nabopaTopHbie pPabOThI
MPAKTUYECKHE 3aHATHUS 50
KOHTPOJIbHBIE paOOThI
CamocrosiTesibHasi paboTa 00y4arierocst (Bcero)
B TOM YHCJIE:
KoHcynpranmuu 12
IIpome:kyTouHas arrecTaums B popmMe 9SK3aMeHd 6




2.2. TemaTu4yecKuii IVIAH U COAEPKaAHNE Y4eOHOM TUCHUILTIMHBI MaTemaTnka

HaumenoBanue Copneprxanue yueOHOTO MaTepuana, 1abopaTopHble pabOTHI M MTPAKTHYECKHUE 3aHATUS, B TOM | O0bem Konpt
pa3zenoB U TeEM yucie B (popMe NPaKTUIECKOHN MOATOTOBKH, CAMOCTOSATENIbHAS paboTa 00yJaroUIuXCsl 4acoB KOMIIETEHIH
(OK) u
JUYHOCTHBIX
pe3yJIbTaToB
(JIP),
(opMHpPOBaHUIO
KOTOPBIX
CIIOCOOCTBYET
JIEMEHT
IIPOrpaMMbI
1 2 3 4
Pa3zgen 1
IloBTOpPEHME
Kypca
MATEeMATUKHU 20
OCHOBHOM
LIKOJIBI
Tema 1.1 Copepxanue yueOHOro Mareprasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2 OK 04, OK 05
Ienu u 3anaun 1 MaremMaTHKa B HayKe, TEXHUKE, SKOHOMUKE, HH(POPMAITMOHHBIX TEXHOJIOTUSAX U
MaTEeMaTHKH MPU HpaKTu4eckoii nestenpHocTH. [IpodeccnonanbHO-OpHEHTHPOBAHHOE coflep:kanmne: | 2/2 P 5, JIP 3,
OCBOCHUH Henu u 3anaun U3yyeHUs: MaTEMaTUKU [IPU OCBOEHUHM crienuanbHocTy 11.02.06
CIEeLUaIbHOCTH MoHTaX, TEXHUYECKOe 00CIy’)KHBaHUE U PEMOHT JIEKTPOHHBIX MPUOOPOB U YCTPOHUCTB
JlaboparopHbie pabOTHI *
[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B OopMe MPAKTHUECKOM IMTOATOTOBKH *[*
KonTponbHbIe paboTh *
CamocrosTenbHas paboTa 00yJaronxcs:
Tema 1.2. Copepxanue yaueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATrOTOBKU 2 OK 04, OK 05




Lensie n
palOHaJIbHBIC
qucia

Pa3BuTHe MOHATHS O YHCIIE: HATYPAIHHOE YUCIIO, MHOYKECTBO HATYPATBHBIX YHCEI,
IEJI0€ YMCII0, MHOXKECTBO LIEJIBIX YMCeN, OOBIKHOBEHHAS IPOOk, eCATUYHAS IPOOb,
CMEIIaHHOE YHCII0, PAIMOHAIBHOE YMCIIO0, MHOXKECTBO pallMOHAILHBIX urce. [lepeBon
OOBIKHOBEHHOU JAPOOH B MEPHOJUIECKYIO JECITHUHYIO, © HA000POT, MEPUOTUIECKYIO
JIpoOb B 0OBIKHOBEHHYIO.

JlaboparopHbie pabOTHI

[TpakTryeckue 3aHATHs, B TOM Yucie B (hOpMe MPaKTUUECKON MOATOTOBKU

KonTponbHbIe paboThI

CamocrosiTenpbHas paboTa 00yJaromuxcs

JIP 5, JIP 9,

Tema 1.3
JleiicTBUTEIbHBIC
quclia

Tema 1.4
IIpouieHTHBIE
BBIUNCIICHUS

Copneprxkanue yueOHOT0O MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU

1

MHOXeCTBO 1EUCTBUTENBHBIX YHCEI, FTEOMETPUUYECKAsI MHTEPIIPETAIlMs HaTypaIbHbIX,
LEJbIX, PAlIMOHAIBHBIX, IEUCTBUTEIbHBIX Yucen. JleicTBUS Hal AEHCTBUTEILHBIMU
yHucaaMu. Penenue 3a1a4 ¢ HCIOJIB30BaHHEM CBOMCTB YHCEN H CUCTEM CUHCIICHHSI,
JETMMOCTH, J0JIeH 1 9acTeH, MPOIEHTOB, MOAYJeH yrcel. JIeMCTBHS CO CTENEHIMU,
(bOpMYITBI COKPAIIEHHOTO YMHOKEHUSI.

JlaGopaTopHbie pabOTHI

[IpakTHyeckue 3aHATHUS, B TOM YHCI€ B (hOpMe MPAKTHUECKOM MOTOTOBKH

*/*

KoHTposibHBIE pabOTHI

CamocrosTenbHas paboTa 00y4aronxcs:

Copepxanue yueOHOro Marepraia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU

1

[TpocTeie MPOLIEHTHI, pa3HbIe CIIOCOOBI MX BhIYHcIeHUs. CII0XKHBIC TIPOIICHTHI.
IIpodeccnonanbHO-OpHEHTUPOBAHHOE colepxkanue: [IponeHTs B
npo¢eCCHOHATBHBIX 3a/lauaxX CHEeHAaINCTa 110 SJIEKTPOHHBIM Tpudopam u
yCTpOMCTBaM

JlaGopaTopHbie pabOTHI

[IpakTHyeckue 3aHATHUS, B TOM YHCIe B (hOpMe MPAKTHUECKOM MOJTOTOBKH

KoHTposibHBIE pabOTHI

CamocrosTenbHas paboTa 00y4aronxcs:

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

ypaBHEHUU

Copepxanue yaueOHOro Marepraia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU

1

Pemenne 3amau Ha TBM)KEHHE U COBMECTHYIO pabOTy, CMECH U CIUIABHI C TOMOIIBIO
JMHEHHBIX, KBaJPaTHBIX U JPOOHO-PAlIMOHATBHBIX YPaBHEHHI U UX CUCTeM. PereHne
3aj1a4 ¢ TOMOIIBIO YHCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OHON MEPEMEHHOH, ¢
NPUMEHEHHNEM H300pakeHHsI YHCIOBBIX IPOMEXYTKOB. [IpakTHKO-OpHEeHTUPOBaHHbIE
3aJa4i COIMAIbHO-?)KOHOMHYECKOTO IPOQHIIS.

2/0

OK 04, OK 05
JIP 5, JIP 9,




JlaGopaTopHbie pabOThI

[IpakTrueckue 3aHATHSI, B TOM YHCIIe B opMe MpaKTUUECKOU MOATOTOBKH: Pemienue 3a1ad ¢ 2/0
HIOMOIIIBIO YMCIIOBBIX HEPABECHCTB M CHCTEM HEPABEHCTB C OJTHOH MepeMEeHHOI
KoHTposibHBIE pabOTHI
CamocrosTenbHas paboTa 00y4aronmxcs
Tema 1.6 Copepxanue yaueOHOro Mareprasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 4 OK 04, OK 05
I'eomerpus Ha 1 Busl mitockux GuUryp v ux miomais.
MJIOCKOCTH [IpakTHKO-OpHEHTUPOBAHHBIE 3a/1a4H B KYpCE T€OMETPUHU HA MIIOCKOCTH 2/0 P4, JIP7, JIP9
JlaGopaTopHbie paboThI *
[IpakTUyeckue 3aHATHUS, B TOM YHCIE B (POpME MPAKTHUECKON MO OTOBKH
Pemenue 3a1a4 Ha TOBTOPEHHE 2/0
KoHTposibHbIE pabOThI *
CamocrosiTenpHas paboTa 00yJaronuxcs: *
Paznea 2
Kophu, crenenn 46
U Jiorapugmsl
Tema 2.1 Copepxanue yaueOHOro Marepuala, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 4 OK 04, OK 05
Kopens n-oii 1 OrmpezierneHre KOpHs N-0ii CTerneH:, apu()METHUSCKOTO KOPHS N-0if CTereH , cBoicTBa | 4/2
CTEIICHU U €r0 KOpHEeW. Beruncienue u cpaBHeHrE KOpHEH. BBINOTHEHNE pacyeToB C paiMKaIaMH. JIP5, JIP8, JIPY
CBOMCTBA IIpodeccuoHAIBHO-OPHEHTHPOBAHHOE coaepxanue: [IpakTHKO-OpUEHTUPOBAHHBIC
3aJ1auM CIIEUAINCTa M0 ANEKTPOHHBIM MpUOOpaM U yCTpOHCTBAM
JlaGopaTopHbie paboThI *
[IpakTHyeckue 3aHATHUS, B TOM YHCIe B (hOpMe MPAKTHUECKOM MOJTOTOBKH */E
KoHTposibHBIE pabOTHI *
CamocrosrenbHas paboTa 00y4aronuxcs: *
Tema 2.2 Copneprkanue yueOHOTO MaTepuana, B TOM 4Hciie B popMe NpakTUIECKOH MOATOTOBKU 6 OK 04, OK 05
Crenens ¢ 1 OnpeneneHye CTENEHH ¢ PalMOHAIBHBIM U JIEHCTBUTENLHEIM Hoka3aTeneM. CBoMCTBa JIP5. JIPS. JIP9
pattioHAILHBIM 1 CTEIEHH C JIeHCTBUTENBHBIM MOKa3aTeneM. HaxoxaeHue 3Ha4eHui cTeneHeii ¢ 4/0 ’ ’
ACHCTBUTCIILHBIM panuoHanbHBIMU NoKa3aTensMu. CpaBHeHUE cTeneHeil. [Ipeo6pa3oBaHus BEIPaKEHHI,
TokasaTes1eM COIEPIKAIMX CTETIEHH.
JlaGopaTopHbie pabOoThI
[IpakTUueckue 3aHATHSI, B TOM YHCIIE€ B opMe MpakTHUeCKoi moAroToBku: [Ipeodbpazosanus | 2/0

BBIPAXEHUI, COAEPIKALUX CTEIIECHU.




KoHTposibHBIE pabOTHI

CamocrosTenbHas paboTa 00y4aronmxcs

Tema 2.3 Copepxanue yueOHOro Marepraia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 4 OK 04, OK 05
Crenennas 1 | Crenennas pyHKIHs, ee CBONCTBA. 4/0
(ynkus uee | JIabopaTopHble pabOTHI * JIPS, JIPS, JIP9
rpapuk [IpaKTUYECKHUE 3aHATHUSL, B TOM YHCIIE B QOPME NPAKTUYECKON MOATOTOBKH: )/
KoHTposibHbIE pabOThI *
CamocrosiTenpbHas paboTa 00yJaromuxcs *
Tema 2.4 CopepxaHrie yaeOHOT0 MaTeprala, B TOM 9ncie B opMe MPAKTHUECKOM MOATOTOBKU 4 OK 04, OK 05
Uppanuonanbusie | 1 \ Uppammonanbusie ypaBHeHUs. CIIOCOOBI UX pelIeHUs 2/0
YpaBHCHHS JlaGopaTopHble pabOoTHI * JIPS, JIP, JIP9
[IpakTHueckue 3aHATHsI, B TOM YHCIIE€ B opMe MPAKTHIECKOM IMOATOTOBKH: Perenue 2/0
UPPAIMOHATLHBIX YPaBHEHUI
KonTponbHbIe paboThI
CamocrosiTenpHas paboTa 00yJaromuxcs
Tema 2.5 Copepxanrie yaeOHOTr0 MaTeprala, B TOM Yncie B opMe MPaKTHUECKOHN MOATOTOBKU OK 04, OK 05
Uppanuonanbusie | 1 \ Uppanmonanbupie HepaBeHCTBA. CIIOCOOBI X PEIICHUS 2/0
HEPABEHCTBA JlaGopaTopHbie paboThI * JIPS, JIP, JIP9
ITpakTHUyecKHe 3aHATHS, B TOM YKcle B (popMe NPAKTHIECKON MOATOTOBKH: *[*
%
KoHTposibHBIE PabOTHI
CamocrosiTenpbHas paboTa 00yJaronuxcs *
Tema 2.6 Copepxanrie yaeOHOT0 MaTeprasa, B TOM Yncie B opMe MPAKTHUECKOM MOATOTOBKU 2 OK 04, OK 05
[TokazaTenpHas 1 Omnpenenenue, cBoiicTBa U rpaduk nokazarensHol GyHkuuu. Ilpodeccnonanbno- 2/2
byHKIHSA OpPMEHTHPOBAHHOE cofep:KaHHe: DKOHOMHUYECKUE PAacUeThl C IPUMEHEHUEM
MOKa3aTeNbHOM (GYHKIHU 715 CIISIUATUCTA TI0 AJIEKTPOHHBIM MPHOOpaM | JIPS, JIPS, JIP9
yCTpOHCTBaM
JlaGopaTopHbie pabOTHI *
[TpakTHyeckue 3aHATHS, B TOM YHCIe B (hOpMe MPAKTHUECKOM MOJITOTOBKH */E
KoHTposibHBIE pPabOTHI *
CamocrosiTenbHas paboTa 00yJaronuxcs: *
Tema 2.7 Copepxanue yaueOHOro Mareprasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 8 OK 04, OK 05




IToka3zaTenbHbIE
YpaBHEHUA U
HEpaBEHCTBA

1 [Ipocrelinne nokazaTeabHbIE YPABHEHHS U HEPABEHCTBA. Y pABHEHHS U HEPABEHCTBA,
CBOAAIIUECA K HpOCTeI\/'II_HI/IM 3aMeHON Hen3BeCTHOro. CHUCTEMBI MOKA3aTEIbLHBIX
YpaBHEHUMN U HEPABEHCTB.

4/0

JlaboparopHbie pabOTHI

[IpakTUueckue 3aHATHsI, B TOM YHCIIE€ B opMe MPAKTHIECKOM IMOATOTOBKH: Perenue
IIOKa3aTCIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

2/0

KoHTposibHBIE PabOTHI

CamocrosrenbHas paboTa 00y4aronuxcs:

JIPS, JIPS, JIP9

Tema 2.6
Jlorapudmer

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

1 Jlorapudm yucna. OcHOBHOE JIorapuMUIECKOe TOKIECTBO. JlecaTnyHbie U
HaTypaibHbIe Jlorapudmsel. CBoiicTBa gorapudmMoB. [lepexo kK HOBOMY OCHOBAaHHUIO.

6/0

JlaGopaTopHbie pabOTHI

[TpakTiueckue 3aHATHs, B TOM Yucie B (hOpMe MPaKTUUECKON MOATOTOBKU

*/*

KonTponbHbIe paboTh

CamocrosiTenpHas padoTa 00yJaronuxcs

OK 04, OK 05
JIPS, JIPS, JIP9

Tema 2.7
Jlorapugmuuecka

s pyHKIHS

Copepxanue yaueOHOro MaTepuaia, B TOM 4ncie B popMe MPaKTUYECKOM MOArOTOBKU

1 Jlorapudmuueckas ¢hyakums, ee cBorictBa u rpaduk. [IpodeccuonaibHo-
OPUEHTHPOBAHHOE COlepPKAHUE: DKOHOMUYECKUE PACUETHI C MPUMEHEHUEM
norapuMuIecKor PyHKITUHN TSI CTICIIHAIMCTA 10 JICKTPOHHBIM ITpHOOpaM 1
YCTPOMCTBAM

272

JlaGopaTopHbie pabOTHI

[IpakTHyeckue 3aHATHUS, B TOM YHCIE B (hOpMe MPAKTHUECKOM MO OTOBKH

KoHTposibHBIE pabOTHI

CamocrosrenbHas paboTa 00y4aronuxcs:

OK 04, OK 05
JIPS, JIPS, JIP9

Tema 2.8
Jlorapudmuaecku
€ YPaBHEHUSA U
HEpaBEHCTBA

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

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

6/0

JlaboparopHbie pabOTHI

[IpakTUyeckue 3aHATHUS, B TOM YHCie B (hopMe MPAKTHUECKOM MOAroTOBKH: Perenne

2/0

OK 04, OK 05
JIPS, JIPS, JIP9




Jorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB

KonTponbHbIe paboThI

CamocrosiTenpbHas paboTa 00yJaromuxcs

Pa3nen 3
IIpsimble u
IVIOCKOCTH B 32
NPOCTPAHCTBE
Tema 3.1 Copneprkanue yueOHOTo MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 4 OK 04, OK 05
OcHOBHBIE 1 [Ipeamer crepeomeTpuu. AKCHOMBI CTEPEOMETPHUU U CIIEJICTBUS U3 HUX. 4/2
MIOHATUSA IIpodeccnonanbHO-OpMEHTHPOBAHHOE COJlep:KaHNe: AKCHOMBI 11O * JIP6, 1IP7, JIP9
CTepEeOMETpUHn MH(OPMALIMOHHBIM CUCTEMAaM *
JlaGopaTopHbIe paboTHI *
[TpakTHyeckue 3aHATHUS, B TOM YHCIe B (hOpMe MPAKTHUECKOM MOJITOTOBKH *
KoHnTponbHbIe paboThI
CamocTtosTenpHas padoTa 00ydaronuxcs:
Tema 3.2 Copneprkanue yueOHOT0o MaTepuaia, B TOM 4Hciie B popMe NpaKTUIECKOH MOATOTOBKU 12 OK 04, OK 05
[TapanmnensHocTh | 1 B3anMHOe pacnosnokeHue NpsMbIX B IPOCTPAHCTBE. YTOI MEXAY ABYMS IPSIMBIMHU. 10/2
MpsMBIX U [TapamiensHOCTD IPsAMOM U IUIOCKOCTH. [TapamnensHocTs mnockocre. Terpasap u JIP6, JIP7, JIP9
TJTIOCKOCTEM napasuienenunes. 3agayu Ha noctpoenue ceueHuil. Ilpogeccuonanbuo-
OPHEHTHPOBAHHOE Coiep kaHue: 3a7add NIPAKTHUECKOI0 XapakTepa CleHUaIicTa o
JJIEKTPOHHBIM MTPHOOpPaM U yCTPOHCTBaM
JlaGopaTopHbie paboThI *
[TpakTrueckue 3aHATHS, B TOM YUciie B (hopMe MPAKTUUECKON MOATOTOBKHU:
Pewenne 3anau no reme «llapamuiebHOCTb IPSMBIX U IIIIOCKOCTEN. 2/0
KoHTposibHBIE pPabOTHI *
CamocrosrenbHas paboTa 00y4aronuxcs: *
Tema 3.3 Coneprkanne ydeOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKU 2 OK 04, OK 05
[TapannensHoe 1 [Mapannenshas npoekuus purypsl. M3o0paskeHne MI0CKUX U MPOCTPAHCTBEHHBIX
MIPOCKTUPOBAHUE ¢buryp B crepeomerpuu. IlpodeccnoHaLHO-OPpMEHTHPOBAHHOE COIePKAHUE: 2/2 JIP6, JIP7, JIPY

U €ro CBOMCTBA.

3aaun MPaKTUYECKOTO XapaKTepa CIeHUaINCTa Mo JIEKTPOHHBIM MPUOOpaM 1
YCTpOMCTBaM

JlaGopatopHbie paboThI




[TpakTrueckue 3aHATHsI, B TOM YHCJIE€ B OpME MPAKTHUECKOM IMOATOTOBKH * /%
KonTponbHbIe paboThI
CamocrosiTenpHas pabora
Tema 3.4 Cogepxanne yaeOHOTO MaTeprala, B TOM YUcie B popMe MPaKTHUECKOH MOATOTOBKU 4 OK 04, OK 05
Hepnenmukyssips | | [lepnenaukynspHble TpsiMble B IpOcTpaHCTBE. CBA3b MEXy NapajIeIbHOCTBIO U IP6. JIP7. JIP9
OCTb NIPAMBIX H NEPIEHAUKYJIIPHOCTBIO B IIPOCTPAHCTBE. TeopeMa o npsMOi, epIEeHIUKYIISIPHON K ’ ’
IUTOCKOCTEH mockocTH. ITpH3HaK epreHMKYIIPHOCTH IPSAMO# U TIOCKOCTH 4/0
JlaboparopHbie pabOTHI *
[TpakTrueckue 3aHATHsI, B TOM YHCJIE€ B JOpMe MPAKTHUECKOM IMOATOTOBKH *[*
KoHTposibHBIE pabOTHI
CamocrosTenbHas paboTa 00y4aronxcs:
Tema 3.5 Copepxanue yaueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 6 OK 04, OK 05
IlepnieHquKymsap 1 Omnpenenenue NepneHuKyIsapa, HAKIOHHOW U IpoeKUnU. PaccTosiHue OT TOUKH 10
Y HaKJIOHHBIE IUIOCKOCTH. TeopeMa o TeX NepHeHAUKYIApax. Yol MeXy IPSIMOM U INIOCKOCTBIO. 6/2 Jp6, JIP7, JIP9
IIpodeccuonaTbHO-OPHEHTHPOBAHHOE coAepKAHMe: 3a1aYH IPAKTHUECKOTO
XapakTepa CIelHaTUCTa M0 3JIEKTPOHHBIM NPUOOPAM U yCTPOUCTBAM
JlaboparopHbie pabOTHI *
[TpakTrueckue 3aHATHsI, B TOM YHCJIE€ B JOpMe MPAKTHUECKOM IMOATOTOBKH * )%
KonTponbHbIe paboThl *
CamocrosTenbHas paboTa 00y4aronmxcs
Tema 3.6 Copepxanue yueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOM MOATrOTOBKU 4 OK 04, OK 05
JIByrpaHHbIi 1 Omnpenenenue AByrpaHHoro yria. ['panu, pedpo nByrpanHoro yria. JInneiHslit yrou
YTOJL IByrpaHHoro yria. [lepnennukynsipHble miaockocTu. [Ipu3Hak nepneHauKyaspHOCTH JIP6, 1IP7, JIP9
Ilepnenpukymnsapa AByX mrockocrel. IIpsamoyronsnsiil napamenenunes. IpogeccuonaiabHo- 2/2
OCThb OPUEHTHPOBAHHOE colep:kaHue: 3a/Jaydl MPAKTUYECKOT0 XapaKkTepa U 3a7auu U3
IJIOCKOCTEM. CMEXHBIX TUCIMILIHH.
JlaGopaTopHbie pabOTHI *
[IpakTUyeckue 3aHATUS, B TOM YHCiIE B (hOpME MPAKTHUECKON MOATOTOBKHU: 2/0
Pemenne 3amau no teme «IIpsimble U MIIOCKOCTH B IPOCTPAHCTBE
KonTponbHbIe paboTh *
CamocrosiTenpHas paboTa 00yJaronuxcs: *
Pa3znen 4 12

JJ1eMEeHTBI




KOMOMHATOPUKH

Tema 4.1 Copepxanrie yaeOHOT0 MaTeprala, B TOM 9ncie B opMe MPAKTHUECKOHN MOATOTOBKU 4 OK 04, OK 05
Pazmemienus u 1 Ucrtopust pa3BuTrs komOuHaTOpuku. OCHOBHBIE IOHATHS. [IpaBuio yMHOKEHHS.
[IEPECTaHOBKHU Omnpenenenue pasMeIIeHUN U epecTaHOBOK. POpMyJIbl sl BBIYMCIICHUS YHCIIa 4/2 TIPS, JIP7, JIP9
MepeCcTaHoOBOK U pazmenieHuil. IlpodeccnoHanbHO-OpUEHTHPOBAHHOE CO/lePKAHNE:
[TpuMepsl TEKCTOBBIX 3a/1a4 CIEIUAIHCTA 110 3JIEKTPOHHBIM TPUOOpaM U YCTpOicTBaM
JlaGopaTopHbie pabOTHI *
[TpakTHyeckue 3aHATHUS, B TOM YHCIe B (hOpMe MPAKTHUECKOM MOTOTOBKH */E
KoHTposibHBIE pabOTHI
CamocrosiTenpHas paboTa 00yJaronuxcs:
Tema 4.2 Copepxanrie yaeOHOTr0 MaTeprala, B TOM 9ncie B opMe MPAKTHUECKOM MOATOTOBKU 4 OK 04, OK 05
Coueranusa u ux | 1 OnpeneneHre COYETAaHUHN U3 N 3JIEMEHTOB IO M B Kak1oM. Dopmyiia [jid nojcyuera 4/2
CBOMCTBA yyciia couetTanuil. OTirune COYETaHUM OT MEPECTAHOBOK M pa3MELIEHUI. JPS, JIP7, JIP9
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME: 3a/1a4d MPAKTUYECKOTO
XapakTepa CIeHUAINCTA M0 ATEKTPOHHBIM NPUOOpaM M YCTPOHCTBAM
JlaGopaTopHbie pabOTHI *
[IpakTHyeckue 3aHATHUS, B TOM YHCiIe B (hOpMe MPAKTHUECKONW MOATOTOBKHU: */E
KoHTposibHBIE pabOTHI *
CamocrosTenbHas paboTa 00ydaromuxcs: *
Tema 4.3 Copepxanue yaueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 4 OK 04, OK 05
®opmyna bunoma | 1 Bo3Benenne ABy4sIeHa B IIENYIO HEOTPHUIIATENbHYIO cTeneHb. Popmya OuHoma 2/2
HrroToHa. HproTona. Cxema 1151 BBIYHCIICHUSI OMHOMHUATBHBIX KO3(PUITMEHTOB (TPEeYyTroJbHUK TIPS, JIP7, JIP9
CaoiicTBa [Tackans). CoiicTBa OMHOMUATBHBIX K03 durrenToB. [lpodeccuonanbHo-
OMHOMUHAIBHBIX OPUEHTHPOBAHHOE co/lep kaHue: 3aJaud MPAKTHUYECKOIro XapakTepa CrelnnaiicTa mno
KO3 PHUIIMEHTOB. 3JIEKTPOHHBIM MPUOOPAM M YCTPOHCTBAM
TpeyronbHuk JlaGoparopHblie paboOThI *
[Tackans. [IpakTuueckue 3aHATHUS, B TOM YHCie B (hopMe MPaKTHIECKOM moaroToBku: Pemenne 3amxa4 no | 2/0
TeMe «DJIEMEHThl KOMOMHATOPUKI
KonTponbHbIe paboThl
CamocTosTenpHas pabora
Pa3zpen 5 14

MHOrorpaHHUKH




Tema 5.1
ITonsTue
MHOTOTpaHHUKA.
[Ipusma

Tema 5.2
[Tupamuga

Tema 5.3
[IpaBuibHbIE
MHOT'OrpaHHUKHA

Pa3znen 6
OcHOBBI
TPUTOHOMETPUH

Copepxanue yaueOHOro Mareprasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU

1 [TonaTue MHOTOrpaHHuKa. ['paHu, BepIIMHbI, pedpa MHOTOTpaHHUKA. BrIyKibie U
HEBBINYKJIbIE MHOTOTpaHHUKH. TeopeMa Diinepa. [Ipusma. [Ipsimas n HakioHHas
npusma. [lpaBunbnas npusma. [Tapamnenenunen. Ky0. [Tnomanes noiaHoi 1 60koBoM
nosepxHocTy npusMel. IIpodeccnonabHO-0pHEHTHPOBAHHOE COAECP/KAHME:
3amaun MpakTUYECKOTO XapaKTepa CIelUaIucTa 10 3JIeKTPOHHBIM ITpudopam u
yCTpOMCTBaM

JlaGopaTopHbie paboThI

[IpakTnyeckue 3aHATH, B TOM YUCIE B (pOpMeE MPAKTUUECKON OATrOTOBKHU: Pemenue 3anad no
teMe «lIpuzmar»

KoHTposibHBIE pabOTHI

CamocrosTenbHas paboTa 00y4aronxcs:

4/2

2/0

Copneprkanue yueOHOT0O MaTepuaia, B TOM 4Hciie B popMe NpaKTUIECKOH MOATOTOBKU

1 [Mupamupna. IlpaBunpHas nupamuaa. [Lnomans O0KOBOI U MOJHOM MOBEPXHOCTH
nupamMuel. Y ceueHHas nupamuia. IpogeccnonanbHO-OpUEHTHPOBAHHOE
coJep:kaHue: 3a/1add MPaKTUYECKOro XapakTepa CHeUaIicTa Mo 31EKTPOHHBIM
npubopam 1 yCTpoiicTBaMm

JlaGopaTopHbie pabOTHI

[IpakTHyeckue 3aHATHUS, B TOM YHCie B (hopMe NMPaKTHUECKOM MOAroTOBKH: Perenue 3a1ad mo
teme «lIupamugar»

KonTponbHbIe paboTh

CamocrosiTenpHas paboTa 00yJaronuxcs:

4/2

2/0

Copneprkanue yueOHOT0o MaTepuaia, B TOM 4Hciie B popMe NpaKTUIECKOH MOATOTOBKU

1 Cummetpus B npoctpaHcTBe. [IoHATHE MPaBUIBHOIO MHOTOTPAaHHUKA. DJIEMEHTBI
CUMMETPUHU NPAaBUIIBHBIX MHOTOI'paHHUKOB. CUMMETpPHUS B IPUPOJE, apXUTEKTYpE,
TexHUKe, B ObITy. [IpodeccuoHaIbHO-OpHEHTHPOBAHHOE colep:KaHMe: 3a1a4un
IIPAKTUYECKOI0 XapaKTepa CHeIHMAINCTA 0 3JIEKTPOHHBIM IPHOOpaM U yCTpPOHCTBAM

JlaGopaTopHbie paboThI

[TpakTrueckue 3aHATHs, B TOM Yucie B (hopMe MPAKTUUECKONH MOTOTOBKHU:

KonTponbHbIe paboTh

CamocrosiTenpHas paboTa 00yJaronuxcs:
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OK 04, OK 05
JIP4, JIP7, JIP9

OK 04, OK 05
JIP4, JIP7, JIP9

OK 04, OK 05
JIP4, JIP7, JIP9




Tema 6.1 Copepxanue yueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2 OK 04, OK 05
Pannannas mepa | 1 VYron B onuH paauad. @opmylibl iepexoaa OT rpagyCHON K paJuaHHON Mepe U
yria Hao00poT. Tabnuiia COOTBETCTBHSI MEXKAY I'PaAyCHOM U paJiuaHHOM Mepol yria. 2/0
JlaGopaTopHbie paboTHI * JIP4, JIP7, JIP9
[TpakTrueckue 3aHATHSI, B TOM YHCJI€ B (popMe MPaKTUUECKOU MOATOTOBKH: * /%
KonTponbHbIe paboThI
CamocrositenpHas paboTa 00yJaronuxcs:
Tema 6.2 Copepxanue yaueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2 OK 04, OK 05
[ToBopoTt Touku | 1 Omnpenenenue eIMHUIHON OKPYKHOCTHU. [IOBOPOT TOUKM BOKPYT Havyaja KOOPJUHAT Ha
BOKPYT Hayana yroi o ¥ —0.. COOTBETCTBHE MY JCHCTBUTEIbHBIMHU YMCIAMHU U TOYKaMHU equHu4HON | 2/0 JIp4, JIP7, JIP9
KOOpJAWHAT OKPY>KHOCTH.
JlaGopaTopHbie pabOTHI *
[TpakTHyeckue 3aHATUS, B TOM YKCiIe B (hOpMe MPAKTHUECKONW MOATOTOBKHU: */E
KoHTposibHBIE pabOTHI
CamocrosTenbHas paboTa 00y4aronxcs:
Tema 6.3 Copneprkanue yueOHOT0O MaTepuaia, B TOM 4Hciie B popMe NpaKTUIECKOH MOATOTOBKU 2 OK 04, OK 05
Onpenenenue 1 Onpenenenrie CMHyca, KOCHHYCa, TAHT€HCA U KOTaHT€HCa JEHCTBUTEILHOIO YHUCIIA.
cuHyca, TabuIia 9acTo BCTPEYAIONIMXCsI 3HAUCHHI CHHYCa, KOCHMHYCa, TAHreHca M KoTanrenca. | 2/0 JIP4, JIP7, JIP9
KOCHHYCA, JlaGopaTopHbie pabOTHI *
TaHIeHca u [IpakTHyeckue 3aHATUS, B TOM YHCIIE B (hOpMe MPAKTHUECKONW MOATOTOBKHU: */E
KOTaHIeHCa KoHTposibHBIE pPabOTHI *
JICHCTBUTENEHOTO | CamMoCTOATENbHAs PA60Ta 00YJATOIIIXCSL:
qHcoa. *
Tema 6. 4 Copneprkanue yueOHOTO MaTepuana, B TOM 4Hciie B popMe NpakTUIECKOH MOATOTOBKU 2 OK 04, OK 05
3HaKu cuHyca, 1 3HaKu CUHYCa, KOCHHYCA, TAHI'€HCA U KOTAHI€HCAa 110 YETBEPTSM. 2/0 JIP4. JIP7. JIP9
KocuHyca, JlaGopatopHbie paboThI ’ ’
PaTOPHBIC pA0O
TaHreHca U - *
KOTAHIeHEA [TpakTrueckue 3aHATHS, B TOM YUcie B (hopMe MPAKTUUECKON MOATOTOBKHU: %%
KontponbsHbie paboThl *
CamocrosrenbHas paboTa 00y4aronuXcs:
Tema 6.5 Copepxanue yaueOHOro Marepuala, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2 OK 04, OK 05
3aBUCUMOCTh 1 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO U CIEACTBHS U3 Hero. Popmyrna,
MEX]ly CHHYCOM, yCTaHaBJIMBAIOIIAsl 3aBUCUMOCTh MEXK/Y TAHICHCOM U KOTAHTEHCOM OJJHOTO U Toro xe | 2/0




KOCHUHYCOM, yria. JIP4, JIP7, JIP9
TaHT€HCOM
onHOro u Toro xe | JJabopaTopHsie pabOTHI *
yria [IpakTUyeckue 3aHATHS, B TOM YHCIIe B (hOpMe MPAKTHUECKONW MOATOTOBKHU: */E
KoHTposibHBIE pabOTHI *
CamocrosTenpHas paboTa 00ydJaromuxcs: *
Tema 6.6 Copepxanue yaueOHOro Mareprasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 12 OK 04, OK 05
Tpuronomerpuye | 1 Crioco6b1 mpeoOpa3zoBaHMs U I0KA3aTENLCTBA TPUTOHOMETPHUECKUX TOXAeCTB. CHHYC,
CKHE TOXKIeCTBa KOCHHYC, TAHT€HC YTJIOB o ¥ —.. @opMyiibl ciokeHus. CHHYC, KOCUHYC U TAaHTE€HC 8/0 JIp4, JIP7, JIP9
nBoiHOro aprymenTa. @opmyisl npuseneHus. CymMmma U pa3HOCTb CHHYCOB U
KOCHHYCOB.
JlaGopaTopHbie pabOoThI *
[TpakTrueckue 3aHATHS, B TOM YUcIie B (hopMe MPAKTUUECKON MOATOTOBKHU:
TpuronomeTpruyeckue TOXKAECTBA. 2/0
CyMMa 1 pa3HOCTh CHHYCOB H KOCUHYCOB. 2/0
KoHTposibHBIE pabOTHI *
CamocrosTenbHas paboTa 00y4aronxcs:
Tema 6.7 Copepxanue yaueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 4 OK 04, OK 05
Tpuronomerpuue | 1 Onpenenenue GyHKUNN CHHYCA, KOCUHYCA, TAHTCHCA U KOTAaHT€HCA, OCHOBHBIE
ckue QyHKIUN cBoiicTBa 1 rpaduku. Onucanne MPOU3BOCTBEHHBIX MPOIECCOB € MOMOIILIO rpaduKoB | 4/2
¢Gyskuuii. IlpodeccnoHaTLHO-OPHEHTHPOBAHHOE COlePKAHNe: 3a1a4un JIP4, JIP7, JIP9
IIPAKTUYECKOT0 XapaKTepa CleluaircTa Mo 3JIeKTPOHHBIM MpHOopaM U yCTpOHCTBaM
JlaGopaTopHbie paboThI *
[TpakTrueckue 3aHATHSI, B TOM YHCJI€ B (popMe MPaKTUUECKOU MOATOTOBKH: * /%
KoHTposibHBIE pabOTHI
CamocrosTenbHas paboTa 00yJaronxcs:
Tema 6.8 Copepxanue yaueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 4 OK 04, OK 05
ApKCHHYC, 1 Omnpenenenue apkcuHyca, apKKOCHHYCa, apKTaHT'€HCA U apKKOTAHT'eHCa. APKCUHYC,
aApPKKOCHHYC U ApKKOCHHYC M apKTaHT'€HC OTPULIATEIHHOIO apryMeHTa 4/0 P4, JIP7, JIP9
apKTaHI€HC JlaGopaTopHbie pabOThI *
[TpakTrueckue 3aHATHSI, B TOM YHCJIE€ B (JopMe MPaKTUUECKOU MOATOTOBKH: * )%

KonTponbHbIe paboTh

CamocrosrenbHas paboTa 00y4aronuxcs:




Tema 6.8 Copepxanue yueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 12 OK 04, OK 05
Tpuronomerpuue | 1 [Ipocreiimne TpuroHoMeTpuueckue ypaBHeHus. OqHOPOJHBIE TPUTOHOMETPUUECKUE
CKHE YpaBHEHHS U ypaBHEeHUs. PelieHne TpUroHOMETpUYECKUX YPABHEHNH METOAOM Pa3IOKEHUS Ha 10/4 P4, JIP7, JIP9
HEpPaBEHCTBA MHOxkUTENH. [Ipocreitmme TpuronoMerpudeckrue HepaseHcTsa. IIpogeccuonanbHo-
OPUEHTHPOBAHHOE cojlep:kaHue: 3a/Jaydl MPAKTUYECKOT0 XapaKkTepa CHeHalIicTa Mo
HJIEKTPOHHBIM MPUOOPAM M YCTPOHCTBAM
JlaGopaTopHbie pabOTHI *
[IpakTUyeckue 3aHATHUS, B TOM YHCie B (hopMe MPaKTHUECKOM MOAroTOBKH: Perenne 2/0
TPUTOHOMETPUUECKUX YPaBHEHHIA.
KonTponbHbIe paboThI *
CamocrosiTenpHas paboTa 00yJaronuxcs: *
Pa3zpen 7 22
Koopaunarts! u
BEKTOPBI B
NPOCTPAHCTBE
Tema 7.1 1 Copepxanue yueOHOro MaTrepuasa, B TOM 4ncie B popMe MPaKTUYECKOM MOArOTOBKU: | 4 OK 04, OK 05
ITonsTue BekTopa Omnpenenenue BEKTOpa, JJIMHA BEKTOPA, KOJUIMHEAPHBIE BEKTOPBI, PABHBIE BEKTOPHI, 4/0
B IIPOCTPAHCTBE COHAIIPaBJICHHbIE U MPOTHUBOMNOJIOKHO HANIPABJICHHBIE BEKTOPHI. JPS, JIP7, JIP9
JlaGopaTopHbie pabOThI *
[TpakTrueckue 3aHATHSI, B TOM YHCJI€ B (pOopMe MPaKTUUECKOU MOATOTOBKH: * /%
KonTponbHbIe paboTh *
CamocrosiTenpHas paboTa 00yJaronuxcs: *
Tema 7.2 Coneprkanue yueOHOT0O MaTepuaia, B TOM 4Hciie B popMe NpaKTUIECKOH MOATOTOBKU 4 OK 04, OK 05
JeicTBus ¢ 1 CrnosxeHue BEKTOPOB 110 ITpaBUILy TPEYTOJIbHUKA U ITPaBHIy MapajljIeIorpaMMa.
BEKTOpaMH [TpaBrJI0 MHOTOYTOJIBHHKA JJISl IOCTPOEHUSI CYMMBI HECKOJIBKHX BEKTOPOB. 4/0 JPS, JIP7, JIP9
[IpoTuBOMIOIOKHBIE BEKTOPBL. Pa3HOCTE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO.
CBolicTBa ACMCTBHUI HAJl BEKTOPAMHU.
JlaGopaTopHbie paboThI *
[TpakTrueckue 3aHATHSI, B TOM YHCJI€ B (popMe MPaKTUUECKOU MOATOTOBKH: * )%
KonTponbHbIe paboTh
CamocrosiTenpHas padoTa 00yJaronuxcs:
Tema7.3 Copneprkanue yueOHOT0o MaTepuaia, B TOM 4Hciie B popMe NpaKTUIECKOH MOATOTOBKU 4 OK 04, OK 05
Kommianapueie | 1 Ornpezenenre KOMIUTAHAPHBIX BEKTOPOB. [Ipru3HaK KOMIJIAaHAPHOCTH TPEX BEKTOPOB. 4/0
BEKTODBI. [TpaBuiio mapannenenumnena ajs HIOCTPOEHUSI CYMMBI TPEX HEKOMITJIAHAPHBIX BEKTOPOB.




| Teopema 0 pa3noXKeHUU MPOU3BOIBLHOIO BEKTOPA MO TPEM HEKOMIJIAHAPHBIM. JIPS, JIP7, JIP9
JlaGopaTopHbie pabOTHI *
[IpakTHyeckue 3aHATUS, B TOM YHCiIe B (hOpMe MPAKTHUECKONW MOATOTOBKHU: */E
KoHTposibHBIE pabOTHI
CamocrosTenbHas paboTa 00yJaronxcs:
Tema 7.4 Copepxanrie yaeOHOT0O MaTeprala, B TOM 9ncie B popMe MPAKTHUECKOM MOATOTOBKU 4 OK 04, OK 05
[IpsamoyronbHas | 1 Ornpenenenne NpssMOYTOJIbHON CUCTEMBI KOOPAMHAT B MpocTpaHcTBe. HazBanue u 272
cucTremMa 0003HadYeHHE KOOPAUHATHBIX oceil. KoopauHaTel TOUkM U BekTopa. JlelicTBus Hal JIPS, JIP7, JIP9
KOOpMHAT B BEKTOpaMH, 3aJaHHbIMU KoopauHaTamu. Paguyc-Bexkrop. Haxoxaenue koopauHar
IIPOCTPAHCTBE. BEKTOpA 10 KOOpAXHATaM €ro KoHua u Hadazna. [IpogeccuonaibHo-
OpPHEHTHPOBaHHOe coiepxkaHue: [Ipocreiimue 3a1a4n B KOOpAMHATAX.
JlaboparopHbie pabOTHI *
[IpakTUueckue 3aHATHSI, B TOM YHCIIE B opMe MpaKTUIeCKOU MoAroToBKH: [IpocTeiimme 2/0
3a/1a4¥ B KOOPJIMHATAaX.
KoHTposibHBIE pabOTHI
CamocrosTenbHas paboTa 00yJaronuxcs:
Tema 7.5 Copepxanue yaueOHOro Marepuala, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 4 OK 04, OK 05
CkansipHoe 1 Onpenenenne yria Mexy Bektopamu. [leprnienaukynsipabie BEKTOpbl. CKasIpHOE
MIPOU3BECHUE IIPOU3BEIEHNE BEKTOPOB. BpIUNCIIEeHNE KOCUHYCa yria MEKIy BEKTOPaMH. 4/0 JPS, JIP7, JIPY
BEKTOPOB. JlaboparopHbie pabOTHI *
[IpakTHyeckue 3aHATUS, B TOM YHCiIe B (hOpMe MPAKTHUECKONW MOATOTOBKHU: */E
KoHTposibHBIE pabOTHI
CamocTosTenpHas pabora
Tema 7.6 Copepxanue yueOHOro Marepraia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2 OK 04, OK 05
Ucnons3oBanne | 1 \ Pemenue 3a1a4 KOOPAMHATHO-BEKTOPHBIM METOJIOM. *[*
KOOpIMHAT U JlaGopaTopHbie paboThI JIPS, JIP7, JIP9
BCKTOPOB ITPH [IpakTUueckue 3aHATHSI, B TOM YHCIIe B (popMe MpaKTUUECKOU MOATOTOBKH: Pemenne 3a1a4 o *
peLIeHHH Teme «KOoOpIMHATHI U BEKTOPBI B IIPOCTPAHCTBE 2/0
MAaTeMaTHICCKUX | KoHTpOIbHBIE PAOOTHI
1 TIIpUKTIaIHBIX | CamocTosATeNnbHask paboTa 00yJaronuXxcs:
3a1a4
Pa3znen 8 18

DYyHKIUH U




rpaguxku

Tema 8.1
OyHKIUU

Copneprkanue yueOHOT0o MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU

1 [TonsiTre yncnoBor GyHKIMH, CIIOCOOBI 3a1anus GyHKIHA. OOIacTh ONpeaeICHUs U
MHOXecTBO 3HaueHui. I'padux Gpynkun. IIpodeccnoHanbHO-0pHeHTHPOBAHHOE
coep:xkanue: OrnrcaHue MPOU3BOICTBEHHBIX MPOIIECCOB C TOMOIIBIO TPaPUKOB

byHKIHII

2/2

JlaGopaTopHbie pabOTHI

[IpakTHyeckue 3aHATUS, B TOM YHCiIe B (hOpMe MPAKTHUECKONW MOATOTOBKHU:

*/*

KoHTposibHBIE pabOTHI

CamocrosiTenpHas paboTa 00yJaronuxcs:

OK 04, OK 05

JIP6, JIP4, JIP7,
JIP9

Tema 8.2
[IpeobOpazoBanms
rpauKoB
byHKIHHA

Copneprxkanue yueOHOT0o MaTepuaia, B TOM 4Hciie B popMe NpaKTUIECKOH MOATOTOBKU

1 [IpeoOpazoBanms rpadukoB GyHKIIUA: CHMMETPHSI OTHOCUTEIHLHO KOOPAMHATHBIX OCEH,
napaJuIeIbHBINA TEPEHOC BAOIh KOOPAUHATHBIX OCEH, COKATUE WITH pacTshKeHHe rpaduka
BJI0JIh KOOPAMHATHBIX OCEH.

2/0

JlaGopaTopHbie paboThI

[TpakTrueckue 3aHATH, B TOM Yucie B (hopMe MPAKTUUECKONH MOTOTOBKHU:

*/*

KonTponbHbIe paboTh

CamocrosTenbHas paboTa 00yJaronxcs:

OK 04, OK 05

JIP6, JIP4, JIP7,
JIP9

Tema 8.3
CBoiicTBa

byHKIHI

Pa3znen 9

Copepxanue yaueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU

1 CBoiicTBa ()yHKIIMU: YETHOCTh, HEYETHOCTh, OTPAaHMYEHHOCTb. [IpomMexyTku
BO3pacTaHus U yObIBaHUs, HanOOJIbIIIee U HAUMEHbIIIee 3HaYCHHsI, TOUKH SKCTPEMyMa.
CBoiicTBa TMHEHHOH, KBaIPpaTUYHOM, KYCOYHO-IMHEHHOM U APpOOHO-ITMHEHHOM
byakuuid. [TpuMepsr PyHKITMOHAIBHBIX 3aBUCUMOCTEH B peajbHBIX MpOIleccax u
ABICHUSAX. AprudMeTndeckre onepannu Haa GyHKuusaMu. CrnoxxHast QyHKIUS
(xommiozunus). [TonaTrue o HempepbIBHOCTH GyHKIIUKA. B3anMHO oOpaTHBIC (PYHKITUH.
IIpogeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep KaHue: 3a71auy IPaKTHUYECKOTO
XapakTepa CIelHaIUCTa M0 3JIEKTPOHHBIM NPUOOPAM U yCTPOHUCTBAM

14

12/2

JlaGopaTopHbie paboThI

[IpakTU4eckue 3aHATHS, B TOM YHCIe B (OpME MPAKTHUECKOW MOTOTOBKH:
IIpodeccuonaibLHO-OpHEHTHPOBAHHOE coiep:kanue: [locTpoeHue u ureHue rpaduKkoB
bynakuumii. UccnenoBanue GhyHKINH.

2/2

KonTponbHbIe paboThl

CamocrosiTenbHas paboTa 00yJaronuxcs:

16

OK 04, OK 05

JIP6, JIP4, JIP7,
JIP9




KpyrJble Tesa

Tema 9.1 CopepxaHrie yaeOHOT0O MaTeprala, B TOM Yncie B opMe MPAKTHUECKOMN MOATOTOBKU 6 OK 04, OK 05
Humuaap 1 [Tonstue nunuuapa. [nomans NOBEpXHOCTH HUIUHIPA. 4/0
JlaGopaTopHbie pabOTHI *
[IpakTHyeckue 3aHATHUS, B TOM 4Hcie B (hopMe MPaKTHIECKOM MoAroToBKH: Perenune 3axa4y 2/0 JIP4, JIP7, JIP9
KoHTposibHBIE pabOTHI *
CamocrosiTenbHas padoTa 00yJaromuxcs *
Tema 9.2 CopepxaHue yaueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 6 OK 04., OK 05.
Konyc 1 [Tonstue konyca. [nomans NOBEPXHOCTH KOHYCA. Y CEUEHHBIN KOHYC.
4/0 JIP4, JIP7, JIP9
JlaGopaTopHbie pabOoThI *
[TpakTrueckue 3aHATHSI, B TOM YHCJIE€ B (popMe MPaKTUUECKOU MOATOTOBKH: 2/0
KoHTposibHBIE pabOTHI *
CamocrosTenbHas paboTa 00y4aronmxcs
Tema 9.3 Copepxanue yaueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 4 OK 04, OK 05
Cdepa 1 Cdepa u map. BzaumHoe pacnonoxenue cdepsl U mi1ockocTH. KacatenbHast MI0CKOCTh
K cdepe. [Tmomans chepsr. 4/0 JIp4, JIP7, JIPY
JlaGopaTopHbie paboThI *
[TpakTiueckue 3aHsITH, B TOM Yucie B (hopMe MPAKTUUECKONH MOTOTOBKHU: *
KoHTposibHBIE pPabOTHI *
CamocrosTenbHas paboTa 00y4aronxcs: *
Pa3zmen 10 30
Hayvaua
MaTeMaTH4ecKor
0 aHAJIM3a
Tema 10.1 Copepxanue yaueOHOro Marepraia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2 OK 04, OK 05
IlocaenoBarenbH | 1 CriocoObI 3a/1aHUs U CBOMCTBA YHCIIOBBIX MOCenoBaTebHOCTeH. [loHsITHE O Ipeaene
OCTH nocJseoBaTeabHOCTH. CylecTBOBAHME Mpeeia MOHOTOHHON OrpaHUYEHHON 2/2 P4, JIP7, JIP9
nocnenosarenbHocTu. CyMMupoBaHue nocienoarensHoctel. IlpogeccnonanbHo-
OPUEHTHPOBAHHOe coiep:kaHue: beckoHeuHO yObIBaIOIIasi reOMeTpUYecKas
IIPOIPECCHS U €€ CyMMa.
JlaGopaTopHbie pabOTHI *
[IpakTuyeckue 3aHATHS, B TOM 4Kcie B (hopMe MPAKTHUECKONW MOATOTOBKHU: */E




KoHTposibHBIE pabOTHI

CamocrosTenbHas paboTa 00yJaronxcs:

Tema 10.2 Copepxanue yaueOHOro Matreprasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 28 OK 04, OK 05
IIpousBogHas u | 1 [lonartue o mHpPOM3BONHOW (YHKIMH, €€ TEOMETPUUYECKHH U (U3NYECKHI CMBICI.
€€ IPUMCHEHUS [TpousBoanas crenenHoit ¢pynkiuu. [IpaBuna quddepeHmpoBaHusl. 22/8 JIp4, JIP7, JIPS
[Ipou3BoaHbIE OCHOBHBIX 3JIEMEHTAPHBIX (QyHKIMHA. [Ipon3BoaHast C10KHON QYHKITUH.
YpaBHeHus kKacaTeabHOM K Tpaduky ¢pyHkimu. Bo3pacranue u yObiBaHue QyHKITUH.
Okcrpemymbl QyHKIUU. [IpuMeHeHre Mporu3BOIHON K MOCTPOSHHIO rpauKoB
bynakuumii. Hanbonpiiee u HanMmeHsbIee 3HadeHUs1 GyHKIUKU. BTopas mpousBoaHas, ee
reoMeTpuuecKuil u puznyeckuii cMmpici. [IpuMepsl Henoab30BaHNUs TPOU3BOIHON IS
HAXO0X/ICHUS HAaWTYYILIEero peleHus B MpUKIaaHbIX 3a1a4yax. [IpodeccnonanbHo-
OpPMEHTHPOBAaHHOE coep:KaHMe: 3aJa4M MPAKTHYECKOTO XapaKTepa CIeHaTucTa o
JJIEKTPOHHBIM MPHOOpPaM U yCTPOHCTBaM
JlaGopaTopHbie paboThI *
[TpakTrueckue 3aHATHS, B TOM YUcIie B (hopMe MPAKTUUECKON MOATOTOBKHU:
Boruncnenue npon3BoaHbBIX 2/0
VYpaBHeHHs KacaTeabHOH K TpaduKy QyHKIIUH. 2/0
[TpumMeHeHre Tpon3BOIHON K TOCTPOCHUIO IpauKOB (PYHKITHIA. 2/0
KoHTposibHBIE pPabOTHI *
CamocrosiTenpHas paboTa 00yJaronuxcs: *
Paznen 11 18
O0BbeMblI TeI
Tema 11.1 Copneprkanue yueOHOT0o MaTepuaia, B TOM 4Hciie B popMe NpaKTUIECKOH MOATOTOBKU 4 OK 04, OK 05
O6Bem 1 \ [Tonstre o6bemMa. OOBEM NPSIMOYTOJIBLHOTO Napajlieenunena 4/0
IPSIMOYTOJILHOTO | JTaGopaTopHbIE PAGOTHI * JIP4, JIP7, JIP9
napajuieNnenunena | [TpakTudeckue 3aHATUs, B TOM 4ucie B popMe IPAKTHUECKOH NOArOTOBKH: *[*
KoHTposibHBIE pabOTHI *
CamocrosTenbHas paboTa 00y4aronxcs: *
Tema 11.2 CopepxaHue yaueOHOro Marepuala, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 4 OK 04, OK 05
O6bem mpsimoit | 1 | O6bem npsimoit mpu3mbL. O6BEM HUTHHAPA. 4/0
PU3MBI U JlaGoparopHblie paboOThI *
LUJIHHIpA IIpakTHYECKHUE 3aHATHS, B TOM YKCIE B ()OpPME NPAKTHIECKON IMOATOTOBKH: W JIP4, JIP7, JIP9

KonTponbHbIe paboTh

CamocrosiTenbHas paboTa 00yJaronuxcs




Tema 11.3 Copepxanue yueOHOro Mareprasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATrOTOBKU 6 OK 04, OK 05
Ob6Bvem 1 | O6wbem HakToHHO# npu3MbL. O6beM mupamuasl. O6beM KOHYCA. 4/0
HaKJIOHHOH JIaGopaTtopHble paboTHI * JIP4, JIP7, JIP9
pU3MBI, [IpakTHyeckue 3aHATUS, B TOM YHCIE B (hOpME MPAKTHUECKON MOATOTOBKHU: 2/2
MAPaMUIBI U IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAep:kaHMe: PeleHue 3ama4y
KOHyCa KonTponbHbIe paboThI
CamocrosiTenpbHas paboTa 00yJaronuxcs
Tema 11.4 Copepxanue yaueOHOro Matrepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 4 OK 04, OK 05
O0bem mapa 1 | O6Bem mapa u ero yacreii. 4/0
JTaGoparopHbie pabOThI * JIp4, JIP7, JIP9
[IpakTHyeckue 3aHATUS, B TOM YHCIe B (hOpMe MPAKTHUECKONW MOATOTOBKHU: )
KOHTpObHEIE PaBOTHI *
CamocrosTenbHas paboTa 00y4aronmxcs *
Pa3znen 12 16
HNuTerpan u ero
NpUMeHeHHe
Tema 12.1 Copepxanue yaueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2 OK 04, OK 05
[lepBooOpaznas. | 1 Onpenenenue nepBoodpa3zHoit pyHkiru. OCHOBHOE CBOWCTBO EPBOOOPA3HOIL, ero
OcHoBHOE reoMerpuueckuil cmpici. Tabnuia nepBooObpa3HbIX HEKOTOPBIX QYHKIUI 2/0 P4, JIP7, JIP9
CBOMCTBO JlaGopaTopHbie paboThI *
nepBOOOpasHO. | [IpakTHyecKue 3aHATHs, B TOM YKcie B GOpMe MPAKTUUECKOM TT0ITOTOBKH: * /%
KonTponbHbIe paboTh *
CamocrosiTenpHas paboTa 00yJaronuxcs:
Tema 12.2 Copepxanue yueOHOro Mareprala, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 4 OK 04, OK 05
IIpaBuna 1 [IpaBuso HaxoXIeHHUS IEPBOOOPA3HBIX JIJIsl MHOTOUJIECHA, CII0KHON (PYHKITUH.
HaXO0XKJICHUS IIpodeccnonabHO-OPHEHTHPOBAHHOE COepxkaHne: BblHeceHHE MOCTOSHHOTO 2/2 P4, JIP7, JIP9
epBOOOPA3HBIX MHOXHTEJISL.
JlaGopaTopHbie pabOTHI *
[IpakTHyeckue 3aHATUS, B TOM YHCiIE B (hOpME MPAKTHUECKON MOATOTOBKHU: 2/0
[TpaBuiia Hax 0k 1eHUs IEPBOOOPa3HBIX
KonTponbHbIe paboTh
CamocrosiTenpHas paboTa 00yJaronuxcs:
Tema 12.3 Copepxanue yaueOHOro Mareprala, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2 OK 04, OK 05




ITmontane 1 Onpenenenrie KPUBOJUHEHHON Tpanenun. TeopeMa 0 HaX0XKACHUH TUIOMIATN JIP4, JIP7, JIP9
KPUBOJIMHEHHON KpuBoauHenHo# Tpaneuuy. IIpogeccuoHaIbHO-OPHEHTHPOBAHHOE COAEpPKAHUE: 2/2
Tpaneuuu 3aauM MPaKTUYECKOTo XapaKTepa CIeHUaINCTa Mo 3JIEKTPOHHBIM pUbopam 1
YCTPOMCTBAM
JlaGopaTopHbie pabOTHI *
[IpakTHyeckue 3aHATUS, B TOM YHCiIe B (hOpMe MPAKTHUECKOW MOATOTOBKHU: */E
KoHTposibHBIE PabOTHI
CamocrosTenbHas paboTa 00y4aronuxcs:
Tema 12.4 Copepxanue yaueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2 OK 04, OK 05
Hurerpai. 1 [Tonsitue onpenenenHoro nurerpaia. [lipogeccnoHaJIbHO-OPUEHTHPOBAHHOE
Beraucnenne conep:kanmne: ®opmyna Herorona-JleliOHUIA U1 BBIYUCICHUS ONIPEAEICHHOIO 2/2 J1P4, JIP7, JIP9
UHTETPajoB MHTETpaa
JlaGopaTopHbie pabOoThI *
[TpakTrueckue 3aHATHSI, B TOM YHCJIC B (popMe MPaKTUUECKOU MOATOTOBKH: * /%
KonTponbHbIe paboTh
CamocrosiTenpHas paboTa 00yJaronuxcs:
Tema 12.5 Copneprkanue yueOHOT0O MaTepuaia, B TOM 4Hciie B popMe NpaKTUIECKOH MOATOTOBKU 4 OK 04, OK 05
Brrancienue 1 IIpodeccuonanbHO-OpHEeHTHPOBAHHOE cofepkanue: [Ipumenenue GopmyIibl
IUIOIAJEH C Herotona-JleitOHMIIa U1 BRIYMCIICHUS TUIOMANEH Guryp 2/2 JIP4, JIP7, JIP9
IIOMOUIbIO JlaGopaTopHbie paboThI *
HHTCTPAJIOB [IpakTrueckue 3aHATHSI, B TOM YHCIIE€ B JopMe MPaKTUUECKOU MOATOTOBKH:
Brruncnenue miomazeil ¢ noMOUIbl0 HHTETPaJioB 2/0
KoHTposibHBIE pPabOTHI *
CamocrosTenbHas paboTta
Tema 12.6 Copepxanue yaueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOI MOATOTOBKU 2 OK 04, OK 05
[Ipumenenus 1 ITpodeccnoHaILHO-OPHEHTHPOBAHHOE Colep:kanme: [IprMeHeHus nepBoodpasHoi | 2/2
nepBooOpa3HoOn GYHKIMM ¥ UHTETpasIa B ”HPOPMAIIMOHHBIX CHCTEMaxX P4, JIP7, JIPY
Qynkuuy 1 JlaGopaTopHbie paboThI *
UHTErpasa B [IpakTUyeckue 3aHATHUS, B TOM YHCiIe B (hOpMe MPAKTHUECKONW MOATOTOBKHU: */E
IIPUKIIATHBIX KoHTposibHBIE pabOTHI *
3afavax CamocrosrenbHas paboTa 00y4aronXcs: *
Pa3nen 13 16

DJ1eMEeHTEI




TEOpPUH
BEPOATHOCTEH U

MAaTeMaTH4YeCKO
U CTATUCTUKH
Tema 13.1 Copepxanue yaueOHOro Marepraia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2 OK 04, OK 05
CrnyuaitHoe 1 Buibl cOOBITHIA: ClTydaiiHOE COOBITHE, TOCTOBEPHOE COOBITHE, HEBO3MOXKHOE COObITHE, | 2/2
coObITHE. COBMECTHBIE MJIM HECOBMECTHBIE COOBITHS, TPOTUBOMOJIOKHBIE COOBITHS. JIp4, JIP7, JIPS
BepositHOCTB PaBHOBO3MOXKHBIE U HE PABHOBO3MOXKHBIE UCXObI. Onepanu HaJl COOBITUAMMU.
COOBITHSL. Knaccuueckoe ornpeneneHue BeposSTHOCTH COOBITHS U €r0 CBOMCTBA.
IIpodeccnonanbHO-OPUEHTHPOBAHHOE coepkaHue: BeposaTHOCTh B 3a1a4ax
MH(OPMALMOHHBIX CHCTEMAX
JlaGopaTopHbie pabOoThI *
[TpakTrueckue 3aHATHSI, B TOM YHCJI€ B (hopMe MPaKTUUECKOU MOATOTOBKH: *[*
KonTponbHbIe paboThl
CamocrosTenbHas paboTa 00yJaronuxcs:
Tema 13.2 Copepxanue yaueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 6 OK 04, OK 05
Teopemsl 1 Teopema crokeHHs BEpOSTHOCTEH IBYX HECOBMECTHBIX cOObITUH. [ToHsTHE 4/2
CIIOKEHHUS U HE3aBUCHUMBIX COOBITHIL. Teopema yMHOKEHUSI BEPOATHOCTEN JBYX HE3aBUCHUMBIX JIp4, JIP7, JIPS
YMHOXXEHHUS coObiTuil. IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE cO/lep:KaHMe: 3a1a4un
BEPOSATHOCTEH IIPAKTHUYECKOT0 XapaKTepa CleluaircTa Mo 3JIeKTPOHHBIM MpHOopaM U yCTpoHCTBaM
JlaGopaTopHbie paboTHI *
[TpakTrueckue 3aHATHS, B TOM YUcie B (hopMe MPAKTUUECKON MOATOTOBKHU:
Penienne npakTHYECKUX 3a7a4 C IPUMEHEHHEM BEPOSTHOCTHBIX METOJIOB. 2/0
KoHTposibHBIE pabOTHI *
CamocrosTenbHas paboTa 00y4aronmxcs
Tema 13.3 Copneprkanue yueOHOT0o MaTepuaia, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 2 OK 04, OK 05
Cratuctuueckas | 1 OtHocuTenbHas yactota. Craructuueckas BepoaTHOCTh. IIpodeccnonanbHo- 2/2
BEPOSTHOCTD OpHEHTHPOBAHHOE COJep:KaHMe: 3a/1aui MPAKTHUCCKOTO XapaKTepa ClenranicTa no | * JIP4, JIP7, JIP9
AIEKTPOHHBIM PUOOpPaM U YCTPOHCTBAM *
JlaGopaTopHbie paboThI *
[TpakTrueckue 3aHsATH, B TOM Yucie B (hopMe MPAKTUUECKONH MOTOTOBKHU: *
KonTponbHbIe paboThl
CamocrosiTenbHas paboTa 00yJaronuxcs
Tema 13.4 Copepxanue yaueOHOro Marepraia, B TOM 4ncie B popMe NPaKTUYECKOI MOATrOTOBKU 6 OK 04, OK 05




[TonsiTue o 1 Cnyualinas BennuuHa. Pactipenienenue 3HaYeHU ClTy4allHOW BEJIMYHMHBI 1O 6/6 JIP4, JIP7, JIP9
3aza4ax BEPOSTHOCTAM M 110 yactoraMm. [lonuron yactor. ['ucrorpamma. LienTpansusie
MaTeMaTHYECKOI TeHaeHu. Mepsl pazopoca. [IpodeccrnoHaILHO-OPHEHTHPOBAHHOE COlEepPKAHUE:
CTATUCTHKH. 3a1aun MPaKTUYECKOT0 XapakTepa CIEeHUaINCTa 110 3JIEKTPOHHBIM pUbopaM u
yCTpOICTBAM
JlaboparopHbie pabOTHI *
[TpakTrueckue 3aHATHSI, B TOM YHCJIE€ B (JopMe MPaKTUUECKOU MOATOTOBKH: * /%
KonTponbHbIe paboThI *
CamocrosiTenbHas paboTa 00yJaronuxcs: *
Pa3nen 14 16
YpaBHeHusi u
HepaBeHCTBA
Tema 14.1 Copepxanrie yaeOHOT0O MaTeprala, B TOM Yncie B opMe MPaKTHUECKOMN MOATOTOBKU 8 OK 04, OK 05
PaBnocunbHOCTE | 1 PaBHOCHIIBHOCTD ypaBHEHHIA, HEPABEHCTB, CHUCTeM. [loHsTHEe ypaBHEHHUs-cienacTBus. | 6/0
YpaBHEHHUI U Bo3Benenne ypaBHEHHs B YETHYIO CTemneHb. [loTeHiupoBaHue orapupMUYECKUX JIP4, JIP7, JIP9
HEPABEHCTB. ypaBHeHuUi. J[pyrue npeodpa3zoBaHusi, NPUBOASIINE K YPABHEHUIO-CIIE/ICTBUIO.
VYpaBHeHUsI- OcHOBHBIE TIPUEMBI UX pelIeHHs (Pa3I0KEeHIEe Ha MHOKUTENH, BBEICHUE HOBBIX
CJIEJICTBUSI. HEU3BECTHBIX, MOJICTAHOBKA, rpadUUECKUil METON).
JlaboparopHbie pabOTHI *
[TpakTrueckue 3aHATHS, B TOM YUcie B (hopMe MPAKTUUECKON MOATOTOBKHU:
[TorennpoBanue orapupMUIecKux ypaBHEHUI. 2/0
KoHTposibHBIE pabOTHI *
CamocrosTenbHas paboTa 00yJaronxcs:
Tema 14.2 Copepxanue yaueOHOro Marepraia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2 OK 04, OK 05
PaBHocuibHOCTD | 1 | OcHoOBHBbIE OHATHS. PenieHne ypaBHEHH 1 HEPABEHCTB C IIOMOIIBIO CUCTEM. 2/0
YpaBHEHUH U JlaGopaTopHbie pabOTHI * JiP4, JIPT, JIP9
HEPaBEHCTB [IpakTHyeckue 3aHATHUS, B TOM YHCiIe B (hOpMe MPAKTHUECKONW MOATOTOBKHU: */E
CHCTEMaM. KoHnTponbHbIe paboThl
CamocrosTenbHas paboTa 00yJaronuxcs:
Tema 14.3 CopepxaHrie yaeOHOT0 MaTeprala, B TOM Yncie B popMe MPAKTHUECKOHN MOATOTOBKU 2 OK 04, OK 05
PaBHocunbHOCT | 1 | OcHoBHbIE IOHATHUSA. BO3BeneHNe ypaBHEHNUI U HEPABEHCTB B UETHYIO CTEIICHbD. 2/0
YPaBHEHUH U JTaGoparopHbie pabOThI * JIp4, JIP7, JIP9
HCPaBCHCTB HA | [IpakTHYECKUE 3aHATHS, B TOM YHUCIIE B pOpME NPAKTUYECKON MOATOTOBKU: */E




MHO>KECTBaX. KoHnTponbHbIe paboThl
CamocrosTenbHas paboTa 00yJaronxcs:
Tema 14.4 Copepxanue yaueOHOro Marepuasa, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU OK 04, OK 05
Merton 1 | MeTtoa HHTEpBAJIOB /7151 ypaBHEHUI 1 HEPAaBEHCTB. *[E
MHTEPBAJIOB U1 | JlabopaTtopHbIe pabOThI * JiP4, JIP7, JIP9
YPaBHCHHUH [TpakTiueckue 3aHATHs, B TOM Yucie B (hopMe MPAKTUUECKONH MOTOTOBKHU: *
HEPaBCHCTB KoHTposibHBIE pPabOTHI *
CamocrosTenpHas paboTa 00yJaromuxcs: *
Tema 14.5 Copepxanue yueOHOro Marepuaia, B TOM 4ncie B popMe NPaKTUYECKOM MOATOTOBKU 2 OK 04, OK 05
CucreMsl 1 | PasHocunbHOCTE cucteM. CHUCTEMBI-CIIEACTBUA. MeTo 3aMEHBI HEU3BECTHDIX. 2/0
ypaBHEeHHIi ¢ | JlaGoparopHble paboThl * JiP4, JIP7, JIP9
HECKOJIbKUMU [TpakTrueckue 3aHATHSI, B TOM YHCJIE€ B (JopMe MPaKTUIECKOU MOATOTOBKH: * /%
HEU3BECTHBIMU | KOHTpOJIbHBIE paOOTHI *
CamocrosTenpHas paboTa 00yJaromuXxcs: *
DK3aMeH 6
Koncynbranuu 12
Bcero: | 336




3. YCJIOBUSI PEAJTU3AIIAN PABOYEN ITPOTPAMMBI YYEBHOM
JUCHMUILIAHBI

3.1. TpeOoBanussi K MHHMMAJIBLHOMY  MAaTEePUHAJTbHO-TEXHUYECKOMY
o0ecrne4yeHn 10
Peanmuzanms yuyeOHOM JUCHMIUIMHBI TpeOyeT Haauyus ydeOHOro KaOWHeTa
MaTeMaTHKHU

O6opynoBanne yueOHOTro KabMHeTA:

Kowmrmekt yaeOHO-MeTomnueckoi qokyMeHTanuu. Crnenuain3upoBaHHas yueOHas
MeOeb: CTOJ MpenoaaBaTes, CTyJ MPenoaaBaTesl, CTObI ISl CTYJACHTOB, CTYIbs
JUIsl CTY/ICHTOB, KJIACCHAs JIOCKa.

PabGouast mporpamma MokeT OBITh peajn30BaHa C MPUMEHEHUEM Pa3IMYHBIX
00pa3oBaTeNbHbIX TEXHOJIOTH, B TOM YHCJE C NMPUMEHEHHEM JIUCTaHIMOHHBIX
00pa3oBaTeNbHbIX TEXHOJIOTHIA U 3JIEKTPOHHOTO 00YUYEHUS.

3.2. UndopMannoHHoe obecnevyeHne o0yuyeHms :
nepevyeHb YUeOHBIX M3JaHUM, IEKTPOHHBIX U3AaHUH, dJIEKTPOHHBIX U MHTEepHEeT-
pecypcoB, 00pa3oBaTeIbHBIX TIATHOPM, JIEKTPOHHO-OMOIMOTEUHBIX CUCTEM, BEO-
CHUCTEM Il OpTaHW3alliyd JUCTAHIIMOHHOTO OOyYeHUS U YOPABJICHHUS WM,
UCITOJIb3yeMbIe B 00pa30BATEIIBHOM TMPOIECCE KaK OCHOBHBIC U JOTOJHUTEIHHBIC
MCTOYHUKH.

OcCHOBHbIE HCTOYHUKH:
1. MaTtemaruka: anreOpa 1 Hayajla MAaTeMaTUYECKOTO aHAIN3a, TEOMETPHUS.
Anre0Opa 1 Havasia MaTEMaTUYECKOTO aHaau3a (0a30BbIi U YIITyOJICHHBIH YPOBHN).
10-11 xnaccel, yueonuk/ I1.A. Anumos, FO.M. Konsarun, M.B.- M.:
[IpocBemenue, 2022.- 463 c.
2. Maremartuka: yueOHuk 1151 ctyaeHToB yupexaenuit CI10/ . 1. Ilexnenxuii -
13-e uzn.,crep.-M.: 111 «Axanemusi», 2018. — 320 c.
3. Marematuka: yueOHuk juis ctyaeHToB yupexaenuit CI10/ C.I'.I'puropbes - 2-¢
u3a.,crep.-M.: U1 «Akagemus», 2018. — 368 c.

JlonoJiHUTeIbHbIE HCTOYHUKU:

1. bamvmakoB M.M. Matematuka: yueOnuk/M. . bammakos. — 9-e u3zn., crep. —
M.: Akanemus, 2014
2. bammmakoB M.U. Maremaruka: 3anaunnk/M.U. bammakos. — 5-e u3., crep. —
M.: Akagemus, 2014.
3. Atanacsu JI.C. 'eometpus 10-11 ki.: yue6. nist 061eodpa3oBaTeNbHBIX
yupexieHuil.- 22-e uza.- M.: [Ipocsemenue, 2014-255c.
4. Martemaruka: YueOuuk / B.I1. I'puropseB.- M.: UL Akanemust, 2016.-368 c.
5. Konmoropos A.H. Anre0pa u nHayana ananuza: yue0. ais 10-11 k.
00111e00pazoBaTeNbHBIX YUpeKIeHHi.- 17-¢ uza.- M.: [Ipocsemienue, 2015.-384 c.
6. boromosnoB H.B. [IpakTuueckue 3aHsaTus 1o MareMaTuke: Y4ueb. mocooue ajis
cpeaHux cnell. yue0. 3aBeaeHuii-6 uza.-M.: Beicir. mik., 2003-495c¢.

JJIeKTPOHHbIE U3aHNs (3JIEKTPOHHbIE PeCypcChl):



1.MadopmanmonHo-o6pazoBaTenbHas cpena «Poccuiickas dJEKTpOHHAS IIIKOJIA -
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.Buneomarepuai:
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/LTzihrI24DAhttps://vk.com/video-67041943 170518246
https://youtu.be/hBo3Kcfl.Scw
https://youtu.be/9RknOPLrahk
https://vk.com/video-67041943 170518301
Iudposas odpasoBareabnas cpena CIIO PROFo0pa3oBanue:
1.Bepementok, B. B. [IpakTukym 110 MaTeMaTHKe : TOATOTOBKA K
TeCTUpOBaHMIO U dk3aMmeHy / B. B. Bepemeniok, B. B. Koxymiko. — 3-e uza. —
Mumnck : Terpanut, 2017. — 176 c. — ISBN 978-985-7081-89-9. — Tekcr :
AIIEKTPOHHBIN // DIEKTPOHHBIN pecypc 1udpoBoit oopazoBarenbHoM cpenbl CI10
PROFob6pazosanmue : [caitt]. — URL: https://profspo.ru/books/88838 (mara
obpamenus: 30.08.2020). — Pexxum moctyma: mis aBropusup. [lonp3zoBareneit
2. Bepemenriok, B. B. TpeHaxxep no maTemMaTuKe 1151 TOATOTOBKH K
IEHTPAIM30BAaHHOMY TECTUPOBAHUIO U dK3ameHy / B. B. Bepementok. — 3-e us.
— Mumuck : Terpanut, 2019. — 176 c. — ISBN 978-985-7171-36-1. — TekcT :
AIEKTPOHHBIH // DIIEKTPOHHBIN pecypc 1udpoBoit oopa3zoBarenbHOM cpenbl CI10
PROFob6pazoBanmue : [caitt]. — URL: https://profspo.ru/books/88848 (mara
obpamenus: 27.08.2020). — Pexum noctyna: ajist aBropusup. IlonszoBateneit
3. Maremaruka : yueOHoe rocooue / coctaBurenu H. B. denopora. —
Bousrorpan : Bonrorpaackuit muactutyT 6usneca, 2009. — 87 ¢. — ISBN 978-5-
9061-7299-0. — TeKcT : 2IEKTPOHHBIH // DIEKTPOHHBINA pecypc 1udpoBoi
obpazoBarenbHol cpeapl CIIO PROFo6pa3oBanue : [caiiT]. — URL:
https://profspo.ru/books/11332 (nata obparmienus: 22.08.2020). — Pexum
JIOCTYIIA: JUIsI aBTOPU3UP. TTOJIB30BaTEIIEH
JIEKTPOHHO-0MOIMOTEYHAS] CHCTEMAa:
I[PR BOOKS - http://www.iprbookshop.ru/78574.html
Beb-cucrema i1 opranu3anum JUCTAHIMOHHOTO 00y4YeHUs U
YIPABJIEHUSA UM:




Cucrema mucraniinoHHOTo oOydenust OI'AIIOY «AnekceeBCKH KOJIIEIK»
http://moodle.alcollege.ru/

4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YYEBHOIA
JUCHUILIAHBI

KoHTpoib M OmeHKa pe3ylbTaTOB OCBOCHUSA YYE€OHOM JMCUUIUIMHBI
OCYILECTBIISIETCA NPENOAABATEIEM B IIPOLIECCE IPOBEACHUS TEOPETUYECKUX H
IIPAKTUYECKUX 3aHATUN, DK3aMEHa.

Pe3yabTarsl 00yueHust
(ocBOCHHBIE YMEHMS, YCBOCHHbIC 3HAHMA),
C Y4€TOM JIMYHOCTHBIX Pe3yJabTATOB

®opMbI 1 METOABI KOHTPOJIS U
OIIeHKHU pe3yJIbTaTOB 00y4eHUs

B pe3yabTarte ocBOeHHsI y4eOHOTO
npeaMeTa BHIMIYCKHUK HA 0230BOM YpPOBHe
HAYYHJICH:

CBOGOHO  ONMEpUPOBATH  TOHSTHAMH: | [IpOBEpKa JOMAIITHEro 3aaHHUs.
KOHEYHOE MHOKECTBO, 3JIEMEHT MHOXECTBA, | 3alllUTa MPAKTUYECKON padOTHlI.
MOJIMHOXECTBO, NepeceyeHne, o0beuHeHre | Y CTHBIM U MMCbMEHHBINA OTPOC.

" Pa3HOCTh MHOXECTB, YHUCJIOBBIE | DK3aMEH.
MHOXECTBA HAa KOOPAMHATHOM MPSIMOU,
OTpE30K, WMHTEpBAJI, IIOJIyHHTEPBAJI,

MPOMEKYTOK  C  BBIKOJIOTOM  TOYKOW,
rpaguvecKkoe MpeACTaBICHUE MHOXKECTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

-3aJ1aBaTh MHOYKECTBA IIEPEUUCICHHUEM U
XapaKTEPUCTUUYECKUM CBOMCTBOM;
-ONEpUPOBATh TOHATUAMH: YTBEPKIACHUE,
OTPUIIAHUE YTBEPKACHUSA, HWCTUHHBIE U
JIO’KHBIE YTBEPKICHUS, IPUUNHA, CIECTBHE,
YaCTHBIM Ciydaid oOOIIero yTBEpIKICHUs,
KOHTPIIPUMED;

-IPOBEPATh  NPHUHAJICKHOCTh  JIEMEHTA
MHO>KECTBY;

-HAXOAWTh TIEPECEUCHHEe | OOBEIUHEHUE
MHOKECTB, B TOM YHCJIE€ NPEACTABIECHHBIX
rpau4ecKd Ha YHCIOBOM TPSAMOM W Ha
KOOPJMHATHOM IUIOCKOCTH;

-IIPOBOJIUTh JI0KA3aTEJIbHbIE PACCYKACHUS

3nech U gajnee: 3HATh OTNpPEACIICHNE TIOHATHS, 3HATh U YMETh 0OOCHOBBIBAaTh CBOMCTBA (TIPU3HAKH, €CIIN
OHH €CTh) MOHSITHS, XapaKTEPU30BaTh CBS3H C IPYTHMHU MOHATHAMH, IPEJICTABIIAA OJHO TOHATHE KaK 9acTh
[IEJIOCTHOTO KOMITIEKCa, UCTIONB30BaTh MOHATHE U €T0 CBOMCTBA NPU IPOBEICHUH PACCYKACHHUH, JOKa3aTEIbCTB,
pemeHny 3aad.




TUISL 000CHOBaHUSA UCTUHHOCTH
YTBEPKICHUM.

B moBcenHEBHOM XHU3HU W IIPU HU3YUYECHUH
JIPYTUX MPEAMETOB:

-UCIIOJIb30BATh YHCIIOBBIE MHOYKECTBA Ha
KOOPJAMHATHOW TNPSIMOW U HA KOOPAWHATHOU
IJIOCKOCTA  JUIsl  ONHCAHUsl  peajbHBIX
MIPOLIECCOB U SABJICHUM;

-IIPOBOJIUTH JIOKA3aTeNIbHbIE PACCYKIACHUS B
CUTyallUsIX TMOBCEAHEBHOW JKH3HU, TMpHU
pelIeHry 3a1a4 U3 JPYrux IpeaMeToB
-CBoOOAHO  omepupoBaTb  MOHITHIMH:
HaTypaJbHOE YUCIIO, MHOECTBO
HAaTypaJbHbIX  YHUCE,  LEJ0E€  YHUCJo,
MHO>KECTBO II€JIBIX YHCEeJl, OOBIKHOBEHHAas
npoOb, JecaTUYHas JpoOb, CMEIIAaHHOE
YUCJIO, PALMOHAIBHOE YHUCJIO, MHOMXECTBO
pallMOHAIBHBIX  YHUCEJ, HPPalMOHAIbHOE
YUCJI0, KOPEHb CTEIEHU N, JEUCTBUTEIBHOE
YUCJI0, MHOKECTBO JICHCTBUTEIIbHBIX YHUCEN,
reoMeTpuYecKas MHTEpIpeTalus
HaTypaJbHBIX,  [EJbIX, PalUOHAJIbHBIX,
NEeUCTBUTEIbHBIX YHUCEIT;

-TIOHUMATh W OOBSICHATH PA3HUILY MEXKIY
MMO3ULUOHHON W HEMO3UIIMOHHOW CHUCTEMAMU
3allMCH YUCEIT;

-IIEPEBOAUTh 4YHUCIA W3 OAHOM CHUCTEMBI
3anucH (CUCTEMbI CUUCIICHHUS ) B IPYTYIO;
-I0Ka3blBaTh W HCIOJIb30BATh IPU3HAKU
JNETUMOCTA CYMMbl M TPOMU3BEACHUSA IIPH
BBIIIOJITHEHUHA  BBIYMCIEHUM M PEUICHUHU
3ajad;

-BBIMOJIHSITh OKPYTJIEHHE PallMOHAIBHBIX U
UppAalMOHAIBHBIX  YMCEI C  3aJaHHOU
TOYHOCTHIO;

-CpaBHUBATh JEeUCTBUTEIbHBIE yucia
pa3HBIMHU CIIOCO0AMU;

-[IOpSIOYMBATH YHCJIA, 3aMUCAHHBIE B BUJIC
OOBIKHOBEHHOMW U JIECSITUYHOM Ipo0u, Yucia,
3alMCaHHbIC c UCIIOJIb30BaHUEM
apu(pMETUYECKOTO  KBAJAPATHOTO  KOpPHS,
KOpHEH cTeneHu Oosbliie 2;

-Haxoaute HOJ wu HOK  pasHbeiMu
cnoco0aMM W UCHOJIb30BaTh UX  IpHU
pEILICHNH 3a]aY;




-BBITIOJIHSITh BBIYHMCIICHUSI U MpeoOpa3oBaHus
BBIPAKCHUMN, COAEPKAIIUX JCHCTBUTEIIHLHBIE
4yyciia, B TOM YHCJIE€ KOPHHU HATypajIbHbBIX
CTEIICHEH

-BBINIOJIHATh CTAHAAPTHBIE TOXJICCTBEHHBIC
npeodpa3oBaHUs TPUTOHOMETPUYECKUX,
JorapuMUYECKHUX, CTCIICHHBIX,
VPpalHOHAIBHBIX BBIPAKCHUMU.

B nosceonesnoii owcusnu u npu uzyuenuu
opy2ux npeomemos:

-BBIMIOJIHATE M OOBSCHATH  CpaBHEHUE
pPE3yNIbTaTOB BBIUMCICHUNA TIPH PEIICHUH
NPAaKTHYECKUX  3a7a4, B TOM  YHCJE
NpUOJIMKEHHBIX  BBIYMCICHUH, HCTOIB3Ys
pasHbIe CIIOCOOBI CPAaBHEHHUIA;

-3l ChIBATH, CpaBHUBATb, OKpYTJISTh
YHCJIOBBIE JIaHHBIE PEAJTBHBIX BEJIUYUH C
UCIIOJIb30BaHUEM pa3HbIX CUCTEM
U3MEPEHUS;

COCTaBJSATh W OLEHUBAaTh  pa3HbIMU
crnocobaMM  YHCIIOBBIE BBIPAKEHUS TPHU
pElIEHNHM MPAaKTUYECKUX 3aJad U 3aaad M3
IPYTUX YYEOHBIX MPEIMETOB

-CBoOOAHO  omepupoBaTb  MOHITHIMH:
ypaBHEHUE, HEPABEHCTBO, PABHOCUJIbHbBIC
ypaBHEHUSI U HEPABEHCTBAa, YpaBHEHUE,
SBJISIOIIEECS CJIEJICTBHEM JPYyroro
ypaBHEHUS, ypaBHEHUS, PaBHOCHIIbHbIE Ha
MHO>KECTBE, PaBHOCHJIbHbIE MPEOOpa30BaHUS
YPaBHECHUM;

-pemaTh  pa3Hbleé BHJIbI ypaBHEHUH U
HEPaBEHCTB M HMX CHCTEM, B TOM YHCJE
HEKOTOpbIE ypaBHEHUS 3-U U 4-U CTENeHew,
JIpOOHO-pallMOHANIbHBIE U UPPALIUOHATIBHBIE;
-OBJIAJIETh OCHOBHBIMU TUTIAMU
MIOKAa3aTeJIbHbIX, norapuMUYECKHX,
UppalMOHaIbHbIX, CTEIICHHBIX YPAaBHEHUUN U
HEPaBEHCTB U CTAaHIAAPTHBIMU METOJAMH HX
peueHuii U NPUMEHSTh MX MPU pPEIICHUU
3a/ay;

-IIPUMEHSATh TeopeMy be3y K pelieHuo
YPaBHECHUM;

-IIPUMEHATh TeopeMmy Buera nnst pereHus
HEKOTOPbIX YPaBHEHUW CTENEHHU BBIIIE




BTOPOM;

-IIOHUMATh CMBICJI TEOPEM O PaBHOCWJIBHBIX
U HEPAaBHOCWIBHBIX  IPEeoOpa3OBaHUAX
YPaBHEHUH U YMETbh UX JOKa3bIBaTh;
-BJIAJICTh METOJAMHU pELICHUs YPAaBHEHUH,
HEPAaBEHCTB M MX CUCTEM, YMETh BbIOMpATh
METOJl pemieHuss U O0OOCHOBBIBATH CBOM
BBIOOD;

-MCIIOJIB30BATh ~ METOJ, HMHTEPBAJIOB IS
pellieHus HEPaBeHCTB, B TOM UHUCJE IPOOHO-
palMoHaldbHBIX M BKJIIOYAIOMIUX B ce0s
VPpaLMOHAIbHBIE BBIPAKECHUS;

-pemiath  anreOpanyeckue ypaBHEHHUSI WU
HEPaBEHCTBA U UX CUCTEMBI C ITapaMeTpamu
areOpanvyeckuM U rpauuecKuM METoJaMu;
-BJIAJICTh pa3HBIMU METOIaMHU
JI0Ka3aTeJIbCTBA HEPABEHCTB;

-pelaTh ypaBHEHMS B LIEJIBIX YNCIIAX;
-u300pakaTh MHOXECTBA Ha IJIOCKOCTH,
3a/1aBacMbl€ ypAaBHEHUSIMHU, HEPABEHCTBAMHU
Y UX CUCTEMAMU;

-CBOOOJTHO HCIIOJIb30BAaTh TOXJIECTBEHHBIC
npeoOpa3oBaHus MPHU PELICHUN YpaBHEHUIN U
CHUCTEM YpaBHEHUU

B nosceonegnoll dicusHu u npu  U3yYeHuu
opyaux npeomemoas:

-COCTaBSITh W pemaTb  ypaBHEHHS,
HEPAaBEHCTBA, WX CHCTEMbl TPHU PEIICHUU
3a/1a4 Ipyrux yueOHbIX MPEAMETOB;
-BBITIOJTHATD OLICHKY PaBIOTIOI00MS
pPE3yNIbTATOB, TMOJIYYaeMbIX MPH PpEHICHUH
pa3INyYHBIX YpaBHEHHM, HEPABEHCTB MU HX
CUCTEM TpU pEHIeHHd 3aJady  APYTux
y4eOHBIX MPEAMETOB;

-COCTaBISITh M  pellaTh ypaBHEHUA W
HEPAaBEHCTBA C MapaMeTpamMH MpU PElIeHUU
3a7a4 JPYruX y4eOHBIX MTPEIMETOB;
-COCTaBJISITh YpPaBHEHHE, HEPABEHCTBO WJIH
UX CHCTEMYy, OIHMCHIBAIONINE pPEATbHYIO
CUTyalli0 WIA TPUKIAAHYI0  3ajady,
UHTEPIIPETHPOBATH MOJTyYEHHBIC
PE3yIbTaTHI;

- UCTIOJIK30BaTh MPOTPAMMHEIE CPEJICTBA MIPH
pPEIICeHUN OTICNBHBIX KJIACCOB ypaBHEHUH U




HEPaBEHCTB

Bnanets noHsATHUAMU: 3aBUCUMOCTb BEJIUYUH,
GyHKUHMS, apryMEHT M 3HaueHUe (PYHKIUH,
0o0JIaCTh  OMpeAeNieHUsT W MHOXKECTBO
3HaYeHUM (GYHKUUU, TpaduK 3aBHUCHUMOCTH,
rpaduk  QyHKUMM, HyIH  (QYyHKIUH,
IPOMEKYTKHA 3HAKOIOCTOSHCTBA,
BO3pacTaHWE Ha YHCJIOBOM TMPOMEXKYTKE,
yObIBaHME Ha YHUCJIOBOM TMPOMEXYTKE,
HauOosblllee W HaUMEHbIlee 3HAYCHHUE
GYyHKIIMA  HA  YHUCJIOBOM  TIPOMEXKYTKE,
nepuoanueckas QyHKUWsSA, TepUoJ, YeTHAS U
HeYeTHass (PYHKIUHU; YMETh NMPUMEHSTbh 3TH
MOHATHUS IPU PEUICHUU 33]1a4;

BJIAJETh TIOHSATHEM CTENeHHas (QYyHKIIHS;
CTPOUTh €€ Tpa@uK U yMETh NPUMEHSTh
CBOWMCTBA  CTEMEHHOM  (YHKIMKU  TpHU
pelIeHnu 3a1ay;

BJIA/ICTh HOHSITUSIMU noKasareyibHas
(GYHKIMS, SKCTIOHEHTA; CTPOUTH UX TpaduKu
u YMETh MPUMEHSTh CBOICTBA
MOKa3aTeIbHOW (DYHKIIMM TIPH  PEIICHUN
3ajad4;

BIAJCTh  TOHATHEM  Jiorapudmudeckas
GyHKIUSA; CTpOUTh €€ Tpaduk U YMETh
NPUMEHSATh  CBOMCTBA  JOrapu(pMUUYECKON
(GyHKUMU NP PEILICHUH 3a]1ay;

BIAJECTh TOHATUSIMH TPUTOHOMETPUUYECKUE
GYHKIIUU; CTPOUTh HMX TpPapuUKU U yMETh
IPUMEHSTh CBOMCTBA TPUTOHOMETPUUYECKHUX
(GyHKUMN NIPU pEIlIeHUH 3a/1ay;

BIAJECTh TMOHATHEM oOOpaTHas (QyHKIMS;
NPUMEHSATH OSTO TIOHATHE TIPH PEIICHUU
3ajad4;

NPUMEHSATh TPH PENICHUH 3aJad CBOMCTBA
b yHKITHIA: YeTHOCTb,  HEPUOAUYHOCTb,
OTPaHUYEHHOCTD;

PUMEHSTh npu pelieHnuu 3a1au
npeodpazoBanus rpaduKoOB PYHKIINIA;
BJIA/ICTh HOHSTUSIMU YU CIIOBAs
MOCJIEIOBATENBHOCTh, apudmeTnueckas u
reOMETPUYECKast POTPECCHs;

NPUMEHSTH MPU PEIICHUH 33]a4 CBOMCTBA U
PU3HAKU apupmeTuyecKon u
T€OMETPUUECKOUN ITPOTPECCUM.




B nosceonesnoii orcuznu u npu usydeHuu
opyaux y4eOHbix npeomemos:

-OMpeAeNiaTh Mo rpadukaM U UCIOJIb30BaTh
JUISL pellieHus] TMPUKIAJHbIX 3aad CBOMCTBA
pea’bHBIX TMPOILIECCOB M  3aBHUCHUMOCTEU
(HanOonbIIMe W HAaWMEHbIIUE 3HAYEHUS,
MPOMEKYTKA BO3pACTaHMs] ©  YOBIBAaHUS
GyHKIIUHA, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,
ACUMIITOTHI, TOYKH Tiepernda, mepuoa u
T.IL.);

-MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE
KOHKPETHOM NPAKTUYECKON CUTYAIUU;.
ompenensaTe Mo rpadukam mpocTeriIme
XapaKTEPUCTUKU TIEPUOJUUECKUX MPOIECCOB
B OuONOrMM,  DKOHOMHKE,  MY3bIKE,
paguocBsizu U Ap. (aMIuIMTyHa, MEepuoa U
T.I1.)

Bnaners nonsitueM 0eckoHEUHO yObIBaro1as
reoMeTpuyecKkas Tporpeccuss UM yYMETh
MPUMEHSTH €ro NP PEIICHNH 3a]1ay;
OPUMEHSTh IS PEIICHUS 3a7ad  TEOPHIO

IPEIEIIOB,;
BJIAJETh MMOHATUIMA OECKOHEYHO OOJIBIINE U
OECKOHEYHO MaJible YUCJIOBBIE

MOCJICIOBATEIFHOCTH W YMETh CpPaBHHBATh
OeCKOHEUYHO OOJIbIINE U OECKOHEYHO MaJble
IIOCJIEI0BATEIILHOCTH,

BJIQJIETh MOHSATUSIMU: IPOU3BOIHAS (DYHKIIUU
B TOYKE, MPOU3BOAHAS (DYHKITUH;
-BBIYMCIISITh  TIPOU3BOJIHBIC DJIEMEHTapPHBIX
GbyHKIUN 1 UX KOMOWHALIUH;

-UCccle0BaTh (PYHKIIUM HA MOHOTOHHOCTh U
IKCTPEMYMBI;

-CTpOUTH rpadKH U MPUMEHSITh K PEIICHUIO
3a/1a4, B TOM YHUCJIE C TApaMeTpPOM;

-BJIaJICTh TIOHATHEM KacaTelibHas K TpauKy
GYyHKIIMM W YMETh TPUMEHSITh €ro IMpHu
pEIIeHNH 3a/1a4;

-BJIQJIETh IIOHATHUSIMH nepBooOpaszHas
GyHKIUS, OTIPEICIICHHBIM HHTETPAJT;
-puMeHATh Teopemy HeroTona—JIeOuuma u
€€ CJICACTBUS JIJIsl pEIIeHUs 3a1a4.

B nosceonegnoll dicusHu u npu U3 yeHuu
Opy2ux y4eOnviX npeomemos:




-pemaTth NpUKIAJHbIE 3aJaud U3 OMOJIOTHUH,
(U3MKM, XWMHH, DSKOHOMHMKM U JIPYTUX
IPEIMETOB, CBSI3aHHBIE C HCCIEIOBAaHUEM
XapaKTEPUCTUK MPOLIECCOB;

- MHTEPIPETUPOBATD [IOJTyYEHHBIE
pe3yIbTaThl

OnepupoBaTh OCHOBHBIMHM OIKCATEIbHBIMHU
XapaKTepUCTHKaMH  YHMCIOBOrOo  Habopa,
NOHSATUEM T€HEpaJlbHas COBOKYIIHOCTb U
BBIOOPKOI U3 HEe;

-OlEpUpPOBaTh  MOHATHUSMHM: 4YacToTa U
BEPOSITHOCTD COOBITHS, cymMma U
IPOU3BENICHUE BEPOSATHOCTEH, BBIUUCIATD
BEPOATHOCTH COOBITHI Ha OCHOBE IMOZCYETa
qHCIla UICXOJ0B;

-BJIAJIETh OCHOBHBIMU HOHSATUAMHU
KOMOMHATOPUKHU U YMETh UX MPUMEHSATH MIPU
pEILIeHNN 3a/1ay;

-UMETh TPEACTaBICHUE 00 OCHOBAaX TEOPHUH
BEPOSITHOCTEW;

-MIMETh MPEJACTABIECHUE O JUCKPETHBIX U
HEINPEPBIBHBIX CIy4YalHbIX BEIWYMHAX U
pacnpeneneHusx, 0 HE3aBUCUMOCTH
CIIy4allHbIX BEJIMYMH;

-MIMETh MPEACTABICHHE O MATEMaTUYECKOM
OXKUJAHUM UM JUCIEPCUM  CIy4YalHBIX
BEJIMYUH;

-UMETh  MPEACTABIEHUE O COBMECTHBIX
pacnpeeNeHusIX CiIy4yaiiHbIX BEIUYUH;
-[IOHUMAaTh CYTh 3aKOHA OOJBIIUX YHUCEN U
BbIOOPOYHOTO METOoa U3MEPEHMUS
BEPOSATHOCTEW;

-UMETh NPEJICTABIECHHE O HOPMAJIbHOM
pacnpeneNeHud W IpuMepax HOPMalbHO
pacnpeneNeHHbIX CIIy4YalHbIX BEJINYUH;
-UMETh  NPEJICTABIECHUE O  KOPPEISUU
CIIy4allHbIX BEJIMYMH.

B nosceonesnoii oicuznu u npu usydeHuu
opyaux npeomemoas:

-BBIUMCIISITh WJIM OLEHHUBAaTh BEPOSTHOCTU
COOBITHI B peaIbHOM JKU3HU,

-BBIOMpATh METOBI NOAXOSAILIETO
MpEACTaBICHUS U 00paOOTKU JaHHBIX
-Pemiatb pasHble 3aJayd  MOBBIICHHOU




TPYAHOCTH;
-aHAIM3UPOBATh YCJIIOBUE 3aJlaud, BHIOMPATH
ONTUMAJIBHBIA ~METOJ PCUICHUS 3ajayH,
paccMaTpuBasl pa3InYHbIC METO/IbI;

-CTPOUTh ~ MOJZIC/Ib  PCLICHHS  3ajauW,
NPOBOJUTH JIOKA3aTEJIbHBIC PACCYXKICHUS
IIPH PEIICHUU 3a]1a4H;

-pemaTth 3adadd, Tpedyrommue mnepedopa
BapHAHTOB, IPOBEPKH YCIIOBUH, BBIOOpA
ONTUMAJILHOTO PE3YyJIbTaTa;

-aHAJIM3UPOBaTh W HHTEPIPETHPOBATH
MIOJTy4YEHHBIC PEIICHUS B KOHTEKCTE yCIIOBHS
3aja4u, BBIOMPATH peleHus, HE
NPOTHBOpPEUAIINE KOHTEKCTY;

-IEPEBOAMTh  MpPH  PEIICHUH  3aJa4yd
uHpOpMaIUi0 U3 OJHOW (OpMBI 3amucH B
JPYTyl, UCHOJb3ys TpU HEOOXOIUMOCTH
CXEMBbI, TaOJIMIIbI, TPAdUKH, TUATPAMMBI.

B noesceonesnoii owcusnu u npu uzyuenuu
opy2ux npeomemos:

-pemaTh MPaKTHYECKUE 3a/7a9d M 3a/1a4d W3
JIPYTUX MPEIMETOB

-Bnaners reomeTprdeckuMu OHATHSIMU TIPU

pelieHuu 3a1a4 u MIPOBEJICHUN
MaTEMaTUYECKUX PACCYKACHUM;
-CaMOCTOSITEIILHO (bopMyIupOBaThH

ompeeNeHusT  TeoMeTpudeckux  uryp,
BBIJIBUTATh THUTIOTE3bl O HOBBIX CBOMCTBaX W
npU3HaKax TeoMeTpuueckux Quryp w
00OCHOBBIBaTh  WJIM  OMPOBEpraTh WX,
000011aTh WJIn KOHKPETU3UPOBATh
pe3ynpTaThl Ha HOBBIX Kjaccax Quryp,
OpPOBOAUTH B HECIOXKHBIX  CIydasx
KJIacCUpuKanuioo (GUryp 1Mo pazIudHbIM
OCHOBAaHUSIM;

-HCCTIEI0BATh YEePTEXKH, BKJIIOYAst
KOMOHMHALIUN buryp, U3BJICKATh,
UHTEPIPETHPOBaTh U IpeoOpa3oBHIBATH
UHpOpMaLHIO, HpEeACTABICHHYIO Ha
yepTeKax;

-pemaThb 3a7aun reOMETPUIECKOTO

COACPIKaHuA, B TOM 4YHCJIC B CHTyallUgX,
KOrJa aJlr'OpUuTM pPCIICHHA HE CICAYCT ABHO
N3 YyCJIOBUA, BBITIOJIHATDH HCO6XOI[I/IMLIC JJIA




perieHus 3a/1auu JOTIOJTHUTEbHBIE
MOCTPOEHUS, HCCIEA0BaTh BO3MOKHOCTh
npuUMEHeHuss TeopeM U dopMmya s
pelieHus 3anay;

-yMeTb  (QOpMyIHpOBaTH M  JIOKAa3bIBaTh
r€OMETPUYECKUE YTBEPKIICHNUS,

-BJIAJICTh MOHITHSIMH CTEPEOMETPHH:
npu3Ma,  HapajuleeluIel,  UPaMHIA,
TETpasdap;

-UMETh  TpPEACTaBIeHUs 00  aKcuomax
CTEPEOMETPHUU U CIEICTBUSIX U3 HUX U YMETh
NPUMEHSTDH UX MPU PEUICHUH 3a/1a4;

-yMeTb CTPOHUTH CEUYEHUS] MHOTOTPAHHUKOB C
UCIIOJIb30BAHUEM DPA3JIUYHBIX METOJOB, B
TOM YHCJIE U METO/IA CJIEJIOB;

-METh TPEACTABICHUE O CKPEUIHBAIOIINXCS
OPSMBIX B NMPOCTPAHCTBE M YMETh HAXOJUTh
YToJl U PACCTOSIHUE MEXy HUMH,
-IPUMEHATh TEOPEMbl O MapauIeIbHOCTH
OPSIMBIX M TUIOCKOCTEH B MIPOCTPAHCTBE MPHU
pelleHny 3ajady;

-yYMETh NPUMEHSTD napauieaIbHOe
IPOEKTUPOBAHUE I U300paKeHUs PUTYD;
-yMETh TNPUMEHATH MEPHEHIUKYISIPHOCTH
IPSIMOM U TJIOCKOCTH MIPH PEIICHUH 33]1aY;
-BIIA/IETh HOHATUSAMU OpPTOTOHAJIBHOE
IPOCKTHPOBAHWE,  HAKIOHHbIE U  HUX
IPOCKINH, YMETb INPUMEHATH TEOpEMY O
TpeX MePHeHINKYJIIpax MpH PeIIeHUH 3a1a4;
-BJIQIETh TOHATUSMHU PACCTOSHUE MEXITY
dburypamu B NPOCTpaHCTBE,  OOLIUN
HNEepIEHANKYNIApP JBYX CKPEIIMBAIOIIMXCS
OpsIMBIX W yMETb MPHUMEHATh UX MpHU
pelleHny 3ajad4;

-BJIQJICTh MOHSATHEM YTOJl MEXIY MPSAMON U
IUIOCKOCTBIO U YMETh NPUMEHSATh €ro IMpHu
pelleHny 3ajad4;

-BIIaJICTh TOHATHUAMU JIBYI'PAaHHBIA YTOJ,
yroin MEXTY TUIOCKOCTSIMH,
NEepIEHANKYISApHbIE IUIOCKOCTH U YMETh
NPUMEHSTH UX MPH PELICHUH 33a4;
-BIIA/IETh HOHATUSAMH npu3Ma,
napajiesienunel U TNPUMEHSTh CBOWCTBA
napaJiesienuresia py perieHuy 3a/1ay;
-BJIAJIETh HOHSATUEM HPSIMOYTOJIbHBIH




napajieienunes] M NPUMEHSITh €ro IMpu
pelieHuu 3aj1ay;

-BJIaJIETh TMOHATUSIMH TUPAMHUAA, BHJbI
nUpamMul, JIEMEHTHI TPaBUILHON MTUPAMUIBI
U YMETb MPUMEHSTH UX MIPU PELICHUH 3a]1ay;
-UMETh MpEJCTaBICHUE O Teopeme Jilnepa,
MPaBUJILHBIX MHOTOTPAHHUKAX;

-BJIaJIETh TIOHATHEM TUIOIIAIA TTOBEPXHOCTEH
MHOTOTPAaHHUKOB M YMETh NPHUMEHSTH €ro
IIPY PEIICHUH 3a]1a4;

-BJIaJICTh ~ TOHATHSIMU ~ Tejla  BpaIlCHUS
(UMIUHAP, KOHYC, Iap U cdepa), UX CeUSHUS
U YMETh MPUMEHSTH UX MIPU PELICHUH 3a]1ay;
-BJIaJIETh TOHSATUSIMU KacaTelbHbIE TMPSMbIE
U IJIOCKOCTH M yMETh MPUMEHSATHh W3 MpHU
pelIeHuu 3a1ay;

-UMETh TMPEJCTaBIEHUS O BIUCAHHBIX U
OMHUCAHHBIX cepax U yMETh MPUMEHSTh UX
NP pELICHUY 3a]1ay;

-BJIQJETh IOHATHAMH O00BEM, OOBEMEI
MHOTOTPAaHHMKOB,  T€Jl  BpAIICHUS U
MPUMEHSITh UX MPHU PEIICHUH 33/1a4;

-IMETh  TIPEJICTABJICHHE O  pa3BEPTKe
UJINHAPA U KOHYCA, TUIOIIAJA MTOBEPXHOCTH
MUINHAPA ¥ KOHYCa, YMETh MPHUMEHSTh HX
NP pELICHUY 3a]1ay;

-UMETh MPEJCTaBIECHUE O IJIOIWAIU chepbl U
YMETh IPUMEHSTH €ro MPH PELICHUH 33]1ay;
-yMeTh pellaTh 3aJayd Ha KOMOWHAIUU
MHOTOIPAHHUKOB U TeJl BpalEHUS;

-UMETh TPEJCTaBlieHHEe O TOoJ00MH B
IPOCTPAHCTBE U YMETh peuiaTh 3ajJayd Ha
OTHOIIIEHWE  OOBEMOB W IUIOMIAJEH
MOBEPXHOCTEH OTOOHBIX QUTYP.

B noseceonesnou orcuznu u npu uzyuenuu
opy2ux npeomemos:

-COCTaBIIATh C WCIOJIL30BAHHEM CBOMCTB
TEOMETPUYECKHX (PUTYyp MaTeMaTUYECKUE
MOJIeNIU ISl PEIIeHUs 3a]a4 IPAKTUYECKOTO
XapakTepa M 3a/1a4 U3 CMEXKHbIX AUCIMILINH,
UCCJIENOBATh  IOJYYEHHbIE  MOJEIU U
UHTEPHPETUPOBATH PE3YyIbTAT

-Bnagerb mOHATHSIMH  BEKTOpPHI M HUX
KOOPJIUHATHI;

-yM€Th  BBINOJHATH  OMNEpaluud  HajJ




BEKTOpaMU;
-MCTOJIb30BaTh CKAISIPHOE IPOU3BEICHUE
BEKTOPOB IIPU PELICHUU 33]1aY;

-IPUMEHSITh ypaBHEHHE MJI0CKOCTH,
dbopMyy paccTOSHUSL MEXAY TOYKaMH,
ypaBHeHUE chepsl IIPHU PEIICHUH 33]1ay;
-IPUMEHATH BEKTOPbl U1 METOJI KOOPJIMHAT B
IPOCTPAHCTBE NP PELIEHUU 3324
-Mcnonp3oBath OCHOBHBIE METO/IbI
J0Ka3aTesIbCTBA, MPOBOJIUTH JTOKA3aTEIbCTBO
Y BBITIOJHATH OMPOBEPIKEHUE;

-IPUMEHATh OCHOBHBIE METOJbl PEIICHUS
MaTEeMaTUYECKUX 3a]1ay;

-Ha OCHOBE MaTEMaTUYECKUX
3aKOHOMEpPHOCTEMN B pUpoIe
XapaKTEepU30BaTh KPacoTy U COBEPIICHCTBO
OKpY’XKaloIlllero MHpa W  IPOU3BEIACHUMN

UCKYCCTBA;
-IIPUMEHSATh  MPOCTEHIINE MPOrPAMMHBIE
cpencTBa U AIEKTPOHHO-

KOMMYHUKAITMOHHBIE CUCTEMBI TIPH PEIICHUN
MaTeMaTHYECKUX 3aJ1a4;

-TI0JTb30BAThCS TIPUKIIATHBIMU TIPOTPaAMMaMH
¥ TIpOrpaMMaMU CUMBOJIbHBIX BBIYMCIICHUN
JUIS UCCIIENOBAHUS MATEMATUIECKUX
00BEKTOB




