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Pabouast mporpamma paspaboTaHa Ha ocHOBe TpeOoBaHuii denepanbHOTo
rocyJIapcTBEHHOTr0 00pa30BaTENbHOIO CTaHJIapTa CPEeAHEro o0Iero oopa3oBaHus
(®rocC COO0), yreepxkaenHoro npukazom Munodpuayku Poccun ot 17.05.2012
Ne 413 (c u3MeHeHusAMH U AONONHEHUsIMU OT: 29 nexabps 2014 r., 31 nexabps
2015 r., 29 uronsa 2017 r., 24 cents6ps, 11 nexadbps 2020 r., 12 aBrycra 2022 r.);
noyiokeHnit denepaabHON  00pa30BaTEIBHOM IPOTpaMMbl  CPEIHETO  OOIIEero
oOpazoBanusi, yrBepxaeHHou [Ipukazom MunucrepcTBa npocsemienus PO ot 23
HOsI0pst 2022 1. Ne 1014. denmepanpbHOr0 rocyIapcTBEHHOTO 00pa30BaTEIHLHOTO
CTaHmapTa CpenHero mpo¢decCHOHATBFHOTO 00pa3oBaHUS IO CHEIHATBLHOCTU
11.02.16 MoHTax, TEXHHYECKOE OOCITYy)KMBAaHHE€ ¥ PEMOHT OJIEKTPOHHBIX
puOOpPOB M YCTPOMCTB, YTBEP)KIECHHBIN MPUKa30M MUHHCTEPCTBA MPOCBEIICHHUS
Poccuiickoit @enepanuu Ne 691 ot 04 oktsiopst 2021 roaa.

PazpaboTunk:
Bonkosa H.M., npenoaaBarens OI'AIIOY «AnekceeBCKUM KOIEIK»
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1. MACIHHOPT PABOYEM IPOI'PAMMBbI YYEBHOM JACIHUAIIJINHBI
MaTteMaTHuKa

1.1. O6snacTh npuMeHeHus1 padoyveil MPoOrpaMmbl

Pabouast mporpamMmma yueOHOW MUCIUTIINHBI SBIISIETCS YACTHIO MPOTPAMMBI
IIOATOTOBKM  CIIEIMAIIMCTOB CPEAHETO0 3BeHa B coorBeTcTBUM ¢ PI'OC
cnenuaigbHocTH CIIO 11.02.06 MoHTaX, TEXHUYECKOE OOCITY>KMBAaHUE U PEMOHT
3JIEKTPOHHBIX TPUOOPOB U YCTPOUCTB

1.2. Mecto y4yeOHoi nucuuniannbl B cTpykrype IIIICC3:

JuctuniuHa siBisieTcss 0a30BOM M BXOJUT B LUK 00IIe00pa3oBaTeIbHOM
MOATOTOBKHU.

1.3. Ieru wu 3agaum  y4eOHOM JAUCHUIUIMHBI —
pe3yJibTAaTaM OCBOCHHS Y4eOHOM IUCHUIINHBI:

Heabro peanusanuu padoveid mNporpaMmMbl  SIBJSAETCH OCBOECHUE
coJiepkaHus mpeameTa MaTemMaTika U JOCTH)KEHHE 00yUYaloIUMUCS Pe3yIbTaToOB
U3YYCHHUS B COOTBETCTBUU C TpeboBaHusiMu, yctaHoBieHHbIME OT'OC COO.

I'naBHBIMH 321a4aMy peaJin3alui MPOrpaMMbl SIBJIAIOTCS:

- TPENOCTaBIATh KaXKIOMY OOydYaromeMycsi BO3MOXXHOCTh JOCTHIKCHHS
YPOBHSI MaTEMaTUYECKUX 3HAHUM, HEOOXOAUMOIo i JajbHEWIEH YCIeIIHOM
’KM3HH B OOIIIECTBE;

- obecreurnBaTh HEOOXOAMMOE CTPAHE YUCIIO BBIMTYCKHUKOB, MaTeMaTHYECKas
MOJTOTOBKA KOTOPBIX JIOCTATOYHA JJIsi MPOAOJIKEHUSI 00pa3oBaHusl B Pa3IMYHBIX
HaIpaBIICHUSAX M JJIsI TPAKTHUYECKON AESATEIbHOCTH, BKJIIOYas MPENO/IaBaHUE
MaTEeMaTHKH, MaTEMaTHYECKUE UCCIIeIOBaHus, paboTy B chepe nHPOpMaIMOHHBIX
TEXHOJIOTUU U Jp.;

- B OCHOBHOM OOIIEM U cpeaHeM oO0meM oO0pa3oBaHMU HE0OX0JUMO
IPEAyCMOTPETh MOJATOTOBKY OOyYaroIIMXCsi B COOTBETCTBHM C UX 3alpocaMu K
YPOBHIO TIOJITOTOBKU B c(hepe MaTeMaTHIeCKoro 00pa3oBaHusl.

Ilnanupyemble  pe3yjbTarTbl  OCBOeHHMsI  001Ie00pa3oBaTeIbLHOM
aucuIIMHbI B coorBeTcTBHH ¢ PI'OC CIIO n Ha ocnoBe ®I'OC COO:

TpeOOBAHUSA K

Ilnanupyembie pe3yJbTaThl 00y4eHUsI

(0113111 (5

JMcuMnInHapHbIe?

- TOTOBHOCTh K TpyAYy, OCO3HAHUE
[IEHHOCTH MacTEepPCTBa, TPYI0JII00HE;
- TOTOBHOCTh K AaKTUBHOM JI€SITEIbHOCTH

TEXHOJIOTMYECKOM u COIMaJIbHOM
HaIpPaBIEHHOCTH, CIIOCOOHOCTH
WHUILIMUPOBATH, MJIAHUPOBATH n
CaMOCTOSITEJIbHO  BBITIOJIHATh ~ TaKyl
JIESITCIILHOCTD;

-BJI1aACTb MCTOAaMH  HJOKa3aTCJIbCTB,

QJITOpPUTMaMM PEIICHUS 3a/]a4; YMECHHUE
dhopMyIHpOBaTh onpeaeIeHuUs,
AKCUOMBbI U TEOPEMBI, MPUMEHATHh HX,
MPOBOAUTH JI0OKa3aTeIbHbIC
paccyXeHus B XOJIe PEIICHUs 3a/1ay;

- yMETh

ONEPUPOBATH  MOHATUSIMU:

CTCIICHb 4YHCIIa, JIOI‘apI/I(bM qucia,

! VKa3BIBAIOTCS JIMYHOCTHLIE U MeTanpeaMeTnsie pesynsratsl u3 ®TOC COO (B mocnennei peaakuum ot
12.08.2022) B otrnaronsHoi opme, hopMupyeMbie 00111e00pa30BaTeIbHON AUCITUILTHHON

2 IMcUMMIMHAPHEE (IpeaMeTHLE )
noJiHeM nepeuHeMm so ¢I'OC COO

Pe3yJjipTaTe YyKa3BBaKTCA B COOTBETCTBUM C UX
(B mocyenHeMy pemakumm otr 12.08.2022




- HWHTEpeC K pa3IudHbiM  cdepam
npodeCCUOHATILHON JIeATEIIbHOCTH,
OsBmanenue YHHUBEPCAJIbHBIMHU
y4eOHBIMU IMO3HaBaTeILHBIMU
JIEUCTBUSMU:

a) 0a30BBIC JIOTHYCCKHUEC ICHCTBHS:

- CaMOCTOSITENbHO (DOpMYyIHMpOBATH M
aKTyaJIM3uPOBATh npo0iemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;
CYILIECTBEHHBIN

OCHOBAHU JJI1

- yCTaHaBJIMBAaTb
OpU3HAaK  WIH
CpaBHEHUS, KJIaCCU(PUKAITUU u
00001IeHYS;

- ONpeneNsITh ILeNu JACSITeIbHOCTH,
3aJaBaTh IMapaMeTpbl M KPUTEPUU UX
JOCTUKECHHS,;
- BBIBISIT ~ 3aKOHOMEPHOCTH U
OPOTUBOPEUYUsT B  paccMaTpUBAEMBbIX
SIBIICHUSX;

- BHOCUTb KOPPEKTUBHI B IEATEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJIAM, OLICHUBATh PUCKU MOCIEACTBUN
NEeSTENIbHOCTH;

- pa3BUBaTh KpPEAaTUBHOE MBILIUICHUE

IIpU pCHICHUHN JKU3HCHHBIX HpO6JI€M

0) 0a30BbIE HCCJIEIOBATEIILCKUE
JICUCTBUS:
- BJIAZIETH HaBBIKAMH yaeOHO-

HUCCIIEI0BATEIILCKON U MPOCKTHOM
JIESITEIIbHOCTH, HABBIKAMU Pa3PCIICHUS
npo0Jem;

- BbBIABJETH IPHUYMHHO-CIICACTBCHHLIC

CBA3M M aKTyaJu3HpoOBaTh 3ajaugy,
BBIJIBUTaTh TUIIOTE3y €€ PpEIICHHUS,
HaXOJUTh apryMEHTBI TUTSI
JIOKA3aTeJIbCTBA CBOMX YTBEP)KICHH,
3aJlaBaTh IapaMeTpbl U  KpUTEpUHU
peuieHus;

- AHAJIIM3UPOBATH IIOJIYUYCHHBIC B XOIC

YMEHUE  BBIMIOJIHATH  BBIYKCIICHUE
3HAYCHUU u npeoOpa3oBaHuUs
BBIPKCHUI co CTENEHSIMU u
norapupmMamu, npeoOpa3oBaHUs

JIPOOHO-paIMOHATBHBIX BBIPAKCHHUII;

- yYMETb ONEpPUPOBATH MOHATUAMM:

pairOHAJIbHEBIC, HppalrOHAJIbHEIC,

I10Ka3aTCJIbHBIC, CTCIICHHBIC,

norapupMHUIecKue,

TPUTOHOMCTPHUYICCKHC YpaBHCHUA u

HCPABCHCTBA, UX CUCTCMBI,

IIOHATUAMUNU.
dyHKums,

nepBooOpa3Has,

- yYMETh

dyHKus,
IPOU3BOJIHAS,

ONepUpOBaATh
HEIpepbIBHAA
ONpPEECICHHBIN UHTErpal; YMETh
HAaXOJIUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
GyHKIU, HUCHOJB3ys  CHpPaBOYHBIE
MaTepHuabl; UCCIIEI0BATh B
npocTelmux ciaydasx (QyHKIuM Ha
MOHOTOHHOCTb, HaXOJUTh HaWOOJbIINE
U HauMEHbUIME 3HAYEHUS (QYHKUUM;
CTPOUTHh  TIpapUKu
HCIIOJIb30BAaHUEM

MHOTOYJIEHOB  C

amnmapara
MaTeMaTUYECKOT0 aHalin3a; MPUMEHSThH
MIPOU3BOJIHYIO MPHU PEUICHUH 3a/Ja4 Ha
JBIKCHHUE;

pemarb ITPAKTHKO-

OPUEHTHUPOBAHHBIC 3a1a4u Ha

HanOoJIbIINEe U HAaUMCHBIIIHNE 3Ha4YCHUA,

Ha HaXOXIACHHC IIYyTH, CKOPOCTH H

YCKOPEHUS,

- yMETb ONEpPUPOBATh MOHSATUAMMU:
paruoHaJIbHas byHKIHA,
MoKa3ateilbHass (PyHKUMS, CTETeHHas

byskus, norapupmMudeckas QpyHKIHA,
dyHKumH,
oOpaTHble (PYHKIHMH; YMEHHE CTPOUTH
rpaduku W3YUYEHHBIX byHKIMA,
UCIOJIb30BaTh TpauKU NpU U3YHYEHUU
3aBUCHUMOCTEH, Ipu

TPUTOHOMETPHUYECKHUE
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PCHICHUA 3aJa4u PE3YIIbTATHI,
KPUTHUYCCKH OLICHUBATDH Hux
AOCTOBCPHOCTD, IIPOrHO3UpPOBATH

HN3MCHCHHUC B HOBBIX YCIIOBHAX,

-- YMCTb ICPECHOCUTD 3HaHUuA B

MO3HABATCIIbHYI0 M IPAKTHYECKYIO
00J1aCTH KU3HEIEITCILHOCTH;

- yMETh UHTCTPUPOBATh 3HAHHS W3
Pa3HBIX MPEIMETHBIX 00JIaCTCH;

- BBIABUTATh HOBBIC HJCH, IpEAJiaraTh
OpUTHHAJIBHBIC ITOAXOABI U PCIICHHS,

M CHOCOOHOCThL HX HCIIOIL30BAaHHUS B
MMO3HABATEILHOU u COIMaJIbHOM

IIPAKTHUKE

pelieHnn 3a7a4 U3 JPYruX Yy4eOHbIX
MpEeaIMETOB M 3aJady M3 peajbHOU
BBIPAXKATH dbopmynamu
3aBUCUMOCTH MEX]Ty BEIMUYUHAMU,

JKW3HHU;

- yMeThb pemiaTh TEKCTOBbIC 3aJlauu
pa3HBIX THUIOB (B TOM 4YHUCJIE Ha
MIPOIIEHTHI, 10JM U YaCTH, HAa IBUKEHUE,
paboTy, CTOMMOCTh TOBAapOB M YCIYT,
HAJIOTH, 33Jl1a4u U3 00JacTH YIpaBICHUs

JUYHBIMU U CEMEHHBIMU (DUHAHCAMM);

COCTaBJIATh BBIPAXKCHUA, YPABHCHHA,
HCPABCHCTBA U ux CHUCTCMBI I10
YCJIOBHIO 3aJgadu, HCCJICA0BATH

MOJIyYCHHOE pEIICHHEe U OICHUBATH
MPaBJ0MOJ00HOCTh PE3YyJIbTATOB;

- yMeThb ONEpUpPOBATH
cpenHee apudmeTrueckoe,
HauOoIbIllee U HAaUMEHbIIIEE 3HAYCHUS,

MOHATUSIMU:
MeJInaHa,
pa3Mmax,  JIMCIEepCUs,  CTAHJApTHOE
OTKJIOHEHHE YHCIIOBOr0 HabOpa; yMeTh
U3BJICKATh,
uH(pOpMaLlMIO,  TNPEACTABICHHYIO B
Tabnuiax, Ha Juarpammax, rpadukax,
OTPAXKAIOLyl0  CBOMCTBA  peajbHBIX
IIPOLIECCOB M SIBJICHUM; NPEICTaBIATH

WHTEPIIPETUPOBATH

MHQOpMAIMIO C MOMOIIBIO TaOIUIl U
uarpamm; UCCIIEeI0BATh
CTATUCTUYECKUE TAaHHBIC, B TOM YHCIIE C
MIpUMEHEHUEM TpaPUUYECKUX METOJIOB U

QJICKTPOHHBIX CPCACTB,

- YMETh OIIEpUPOBATh ITOHITUAMMU:
CIIy4YalHbIA  OIBIT W  CIy4YaulHOE
cOObITHE, BEPOSITHOCTh  CIy4ailHOTO
COOBITHS; YMEHUE BBIUYUCIISTH
BEPOSITHOCTD c HCTOJIb30BaHUEM
rpa@uyeckux  METOJOB; IPUMEHSTH
GbopMyIbl  CIOXKEHHST W YMHOXEHUS

BEPOSITHOCTEHM, KOMOMHATOPHBIE (haKThI

u  (opmynbl TpH peIIEHUWU 3ajady;
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OLICHUBATh  BEPOATHOCTH  PEAIBHBIX
COOBITUI; 3HAKOMCTBO CO CIy4ailHBIMHU
BEJINYMHAMHU;  YMEHHME  IIPUBOIUTH
IPUMEpPHI MIPOSBIEHUS 3aKOHA OOJIBIINX
YUCeNl B MPUPOIHBIX M OOLIECTBEHHBIX
SABJICHUSAX;

-  yYMETb ONEpPUPOBATH TMOHATHUAMM:
TOYKA, npsiMas, IIJIOCKOCTb,
IIPOCTPAHCTBO,  JBYI'PaHHBIA  YIOJI,

CKPCITUBAIOIINCCA IIPAMBIC,
MapaJuICJIbHOCTDb )51
MEPICHANKYJIAPHOCTD MPAMBIX u

TUIOCKOCTEH, yrojl MEXAy MPsSMbIMH,
yroll MEXIy TPSMOH M TUIOCKOCTBIO,
yroJl MEXy IUIOCKOCTSIMHU, PacCTOSHUE
OT TOYKM JO IUIOCKOCTH, PAacCTOSHHE
MEXIY NOPSIMBIMH, PACCTOSHHE MEXIY
IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh
NIPU PEIICHUH 33]1a4 U3YYCHHBIC (DaKThI
U TEOpeMbl IUIAHUMETPHUU; YMEHHE
OILICHUBATh pa3Mephl 00BEKTOB
OKPY>KaIOIIEeT0 MUPA;

- yMEThb ONEpUPOBATh TMOHSATHIMU:
MHOTOTpaHHUK, CEUEHUE
MHOTOTpaHHUKa, Ky0, Mapaienenumne],
npusma, nupamuaa,  ¢urypa U
MOBEPXHOCTh  BpAIllEHWs, IMINHJP,
KOHyC, map, cdepa, cedeHus: (Qurypsl
BpallleHHs], IJIOCKOCTh, Kacarolascs
cephl, MWIMHApPA, KOHYyca, IUIOMAAb
MOBEPXHOCTH  MUPAMHUIBI,  MPU3MBI,
KOHyCa, LWIMHApPA, IUIOMAab chepsl,
o0BeM KyOa, IPSIMOYTOJIBHOTO
napasuieNienune1a, MupaMuIbl, TPU3MBI,
HWIMHIpa, KOHyca, Ilapa; yMEHHE
n300pakaTh MHOTOTPaHHHUKH u
MOBEPXHOCTHU BpAILIEHUS, KX CEYCHUS OT
pYKH, C  TIOMOIIBIO  YEPTEKHBIX
UHCTPYMEHTOB u AIIEKTPOHHBIX
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CPEICTB; yYMEHHE pacno3HaBaThb
CUMMETPHUIO B IIPOCTPAHCTBE; YMEHHUE
pacno3HaBaTh IIpaBUJIbHBIC
MHOT'OI'PaHHHKU;

- yYMEThb ONEPUPOBaTH MOHATHIMMU:
JBUKEHUE B MPOCTPAHCTBE, MOJIOOHBIE
burypsl B IpOCTPAHCTBE; UCIOIB30BAThH
OTHOLIEHUE TUIONIACH MOBEPXHOCTEN U
00beMOB  MOJOOHBIX  (GuUryp  mpu
pELICHUH 3a/a4;

- YMEThb BBIYHCIATH T€OMETPUYECKUE
BEJIMYUHBl (UIMHA, YTOJ, IUIOIIAb,
o0beM, I0AAb MTOBEPXHOCTH),
UCTIONB3YSl HW3YYEHHbIE (QOpMYIbl U
METO/BL;

- YMETb ONEPUPOBATH IMOHATHIMMU:
IIPSAMOYTOJIbHAsE CUCTEMA KOOPJAMHAT,
KOOPJIHHATHI TOYKH, BEKTOP,
KOOpJIMHATBl ~ BEKTOpa,  CKaJspHOE
MIPOU3BEJICHUE, YTOJI MEXITY BEKTOPAMH,
cymMma BEKTOPOB, MIPOU3BEJCHUE
BEKTOpa Ha 4YHMCJIO; HaxOIWTbh C
ITOMOILBIO U3YYEHHBIX bopmyn
KOOPJIMHATHI CEpEeNHbI OTpE3Ka,
PACCTOSIHUE MEXY ABYMsI TOUKAMH;

- yMeTh BbBIOMpaTh  MOJIXOIALIUN
M3YYEHHBI  METOJ Uil  pelleHus
3a/layy, pacrno3HaBaTh MAaTEMaTUYECKUE
(GakThl W MaTeMaTH4YECKHE MOJEIH B
IIPUPOIHBIX 17} 0OLIEeCTBEHHBIX
ABJICHUSX, B  MCKYCCTBE; YMEHMHE
IIPUBOJNTH IPUMEPHl MaT€MaTHYECKHUX
OTKPBITUM POCCHUMCKOW W MHPOBOU
MaTeMaTUYECKOW HAYKH.

- YMEThb ONEPUPOBATH MOHATHIMMU:

ONpeAeIeHne,  aKCMOMa,  TEopeMa,
CJIEJICTBHE, CBOMCTBO, MIPU3HAK,
JI0Ka3aTeNbCTBO, PaBHOCHUJIbHBIC
(hOpMYJIMPOBKHU; YMEHUE




bopMyIHUpOBaThH oOpaTHOe U
MIPOTUBOIIOJIOKHOE YTBEPKJICHHE,
MPUBOJAUTH IPUMEPHI U KOHTPIIPUMEPBHI,
MCIIOJIb30BaTh METOJI MaTeMaTU4eCKOu
WHIYKIIMW; TPOBOIUTH JTO0KA3aTEIbHBIC
pacCyXIIeHus TpU peNIeHUH 3ajad,
OIICHWBATh JIOTUYECKYIO TPABHIBHOCTH
pacCyKJIeHUN;

- yMEThb ONEPUPOBATH TMOHATHUSIMHU:
MHOKECTBO, TOJIMHOXECTBO, OTEpalluu

Hal MHOKCCTBAMHU, YMCHHUC
HUCIIOJIB30BAaTh TCOPECTUKO-
MHO>KECTBCHHBIN arrapar JJIA

ONMHMCAHUSl pEaJbHBIX IMPOILIECCOB U
SABJICHUN TPU PEIICHUM 33734, B TOM
YHUCIIE U3 IPYTUX YUEOHBIX IPEIMETOB;

- YMETb ONEPUPOBATH MOHATUSIMU: Tpad,
CBSI3HBIM rpad, nepeBo, MUK, rpad Ha
IJIOCKOCTH;  yMEHHWE  3aJ]aBaTb U
OTIUCHIBATH rpadsr Pa3IMYHBIMU
crocobaMu; HCIONb30BaTh Trpadsl mpu
pELIECHNUHN 3aaY;

- yMeTb CBOOOJHO  ONEpPUPOBATH
MOHATHUSIMU: COYETAHUE, MEPECTAHOBKA,
YUCIIO0 COYETaHUH, YUCIIO0
IIEPECTAHOBOK; ouHoM  HrploTOHA;
yMEHHE TPUMEHATh KOMOWHATOPHBIC
(baKkTel W PacCYKIEHUS ISl PEHICHUS
3a/1ady;

-YyMEThb  ONEPUPOBATh  MOHSATUAMMU:
HaTypaJbHOE YHCJIO, LEJI0E YHUCIO,
OCTaTOK MO MOZYJII0, palUOHAIBHOE
4HCIIO, HPPALMOHATIBHOE YUCIIO,
MHOXKE€CTBAa  HATypajbHBIX,  LEJbIX,
palMOHANIbHBIX, JEUCTBUTEIBHBIX
YuCeJl; YMEHUE UCTOJIb30BaTh IPU3HAKU
JICIMMOCTH, HauMEHBIIINN 001t
JeNUTeNb W HauMeHbllee  ooiee
KpaTHoe, anroputMm EBkiuga mpu
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peleHnd  3aja4;  3HAKOMCTBO €
pas3IMYHBIMU ITO3ULIMOHHBIMHU
CUCTEMaMU CUYUCIICHUS,

- yMeTb CBOOOJHO  ONEpPUPOBATH
MOHATHUSIMU:  CTENEHb  C  LEJIBIM
[OKa3aTejleM, KOPEHb HATypaJbHOMU
CTEIIEHW, CTENEHb C pPaluOHAJIbHBIM
II0Ka3aTeseM, CTEIIECHb C
JNENUCTBUTEIIbHBIM (BeILleCTBEHHBIM)
nokasareneM, Jorapudm 4ducia, CUHYC,
KOCUHYC U TaHICHC IIPOU3BOJIBLHOIO
4HCIIa;

- yYMETb ONEpPUPOBATH TMOHATUAMM:
TOXIECTBO, TOXIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMAa YPaBHEHUM U
HEPABEHCTB, PaBHOCWIBHOCTD
YPaBHEHUH, HEPAaBEHCTB U CHUCTEM,

palMoOHaJIbHBIE, UppalroHaIbHBbIE,
IIOKa3aTelbHbIE, CTEIEHHBIE,
norapu(pMHUYECKHE,

TPUTOHOMETPUUECKUE yYpaBHEHUS,

HEPAaBEHCTBA UM  CHUCTEMBI, YMEHHUE
peumarh ypaBHEHHWs, HEpPABEHCTBA U
CUCTEMBl C TIOMONIBI)  PA3JAYHBIX
MIPUEMOB,; peuiarb YpaBHEHUS,
HEPABCHCTBA U CUCTEMBI C MTAPAMETPOM;
MPUMEHATh ypPAaBHEHUS, HEPABECHCTBA,
1704 CHCTEMBI JUTS pelICHUs
MaTeMaTHYECKUX 3aJlad M 3aJa4 U3
pa3IMUHBIX ~ oOjacTe  HaykKH W
pEaNbHOM KU3HU;

-yMETh cBOOOIHO OTICPUPOBATH
MTOHATHUSIMU: rpaduk byHKINHA,
oOpatHass  (QYHKIUSA,  KOMIIO3HUITUS
GbyHKIHIA, JVHEWHAas byHKIHA,

KBaJpaTuyHasi (PYHKIUS, CTENeHHas
byHKIMST ¢ TEedAbIM  TTOKa3aTelieM,
TPUTOHOMETPHUYECKHUE byHKINH,
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oOpatrHbIe TPUTOHOMETPUUECKUE
byHKIUH, noKa3aTesbHast U
ngorapumuueckas (QyHKIUH; yMEHHE
CTPOUTH TpapuKu QPYHKIMA, BHITIOJIHATh
npeoOpa3oBanus rpaduKoB QyHKIIHIA;

YMEHHE HCIIOJIb30BaTh rpaduku
GbyHKIUN Ui U3ydeHUs MPOILECCOB U
3aBHCHUMOCTEH MpH PELICHUH 3aady U3
ApPYTUX Yy4eOHBIX MPEAMETOB U U3
peasibHO KU3HU; BBbIPaXKaTh
dbopMynaMu  3aBUCUMOCTH  MEXAY

BEJIMYMHAMMU;
yMEHUE cBOOOTHO ONEepUpPOBAThH
MOHATUSMU: YETHOCTh byHKINHA,
IIEPUOIUYHOCTD byHKIMH,
OrpaHU4YECHHOCTH byHKINH,

MOHOTOHHOCTh (DYHKIIMH, 3KCTPEMYM
¢byHKMKM, HanOOMbIIEe U HAUMEHbIIIEEe
3HaUYCHUS (QYHKIMM Ha TPOMEKYTKE;
YyMEHHE  MPOBOAUTH  HCCIEIOBaHHE
byHKINH,

YyMEHUE HCMOJb30BaTh CBOWCTBA W
rpapukd  QyHKUMHA A0 pelieHus
yYpaBHEHUH, HEPABEHCTB U 3aJad C
napameTpamu; n300paxxaThb Ha
KOOPJMHATHON TJIOCKOCTH MHOXKECTBA
pElLICHUN YpaBHECHUMN, HEPABEHCTB U UX
CHUCTEM,;

- yMeTb CBOOOJHO  ONEpPUPOBATH

MOHATHUSIMU: MOCJIEeI0BATEIbHOCTD,
apupMeTHIeCcKas nporpeccus,
reoMeTpuiecKas nporpeccus,
OECKOHEYHO yOBIBaromas

reOMETPUYECKasl MPOrpPeccHsi; YMEHHE
3a/1aBaTh IOCJIEA0BATEILHOCTH, B TOM
YUCJIE C IOMOIIBIO PEKYPPEHTHBIX
hopmyi;

- YMETb ONEPUPOBATH IMOHATHIMMU:
HENPEPBIBHOCTh (PYHKIMH, aCHUMITOTHI
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rpaduka (QyHKIMU, TepBas W BTopas
MIPOU3BOIHAS byHKINH,
r€OMETPUYECKUNA U (PUBNYECKUI CMBICI
MIPOU3BOIHOM, nepBooOpaszHasi,
OTIpeNeCHHBIA  WHTETpAl;  yMEHHUE
HaXOJIUTh ACUMIITOTHI rpaduka
byHKINH, yMEHHUE BBIYHCIIATH
MPOU3BOAHBIE CYMMBI, IPOU3BEIICHUSA,
YaCTHOTO W KOMMO3WLUU (YHKIIHH,
HaxOJIUTh YypaBHEHHE KacaTeIbHOU K
rpaduky QyHKINH,

YMEHHE WCIOJIb30BaTh TMPOU3BOIHYIO
Ui WccienoBaHUs  QYHKIUH, s
HaXOXXJEHUS HAWIY4IIero pericHus B
MPUKIAAHBIX, B TOM YHUCJIE COLUAIBHO-
HKOHOMUYECKUX u bu3nUecKux
3a/iauax, JJisg ONpeeeHUs] CKOPOCTH U
YCKOpPEHUS; HAXOJIUTh IUIOMAAN U
00BbeMBI (PUTYp C MOMOUIBIO MHTErPAJIa;
MIPUBOJANTH PUMEPHl MaTEMaTHIECKOTO
MOJCITUPOBAHUS C TTOMOIIIBIO
nuddepeHInaTbHBIX YpaBHEHUH;

- yMEThb ONEPUPOBATH TMOHATHUSIMHU:
KOMILJIEKCHOE  YHUCJO, COMNpPsDKCHHbBIC
KOMIUIEKCHBIE ~ YHWCla, MOAYJIb U
apryMeHT KOMIUIEKCHOTO 4Hcia, ¢popma
3aMmcu KOMITJIEKCHBIX quCen
(reomeTpuUecKasi, TPUTOHOMETPUIECKAs
U anreOpanveckas); yMeTh IPOU3BOIUTD

apupMeTHYecKue NENCTBUS c
KOMILJIEKCHBIMA YHUCJIAMH; TPUBOJIUTH
IpUMEpPHI UCTIOJIb30BaHUS

KOMITJICKCHBIX YHCETT;
- yMmMeTh  CBOOOJHO  ONEPUPOBATh
MOHATUSAMU: CpeaHee apudmeTrdeckoe,
MeJuaHa, HauOoJblllee W HaWMEHbIIIEe
3HAYCHMUS, pa3max, JUCTIEPCHS,
CTaHJapTHOE OTKJIOHEHHE TUTSI
OMHCAHUSI YHUCJIOBBIX JaHHBIX; YMEHUE
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HCCIIEI0BATh CTAaTUCTUYECKUE JaHHBIE,
B TOM 4YHCI€ C [PUMEHECHUEM
rpa@uuecKkux METOJ0B M DJIEKTPOHHBIX
cpenctB, TrpaduUyuecKd  HCCIICOBATh
COBMECTHBIE HAOIIOJEHUS C MOMOIIbIO
IarpaMM pPacCeUBAaHUS W JIMHEHHOU

perpeccuu;
- YyMeTh  HaxOOUTh  BEPOSTHOCTHU
COOBITHI C HCIIOJIb30BaHUEM

rpaUyecKux METOAOB; MPUMEHSATh AJIs
pelieHus 3a1a4 (pOpMysbl CIOKEHHS U
YMHOXEHHUSI BEpOSITHOCTEH, (popMymy
TTOJTHOM BEPOSITHOCTH, dbopmyiy
bepuymnmm, xomOunaTtopHbie (aKThHl U
(GopMyJibl;  OLIEHMBAaTh  BEPOSTHOCTU

PCAIIBHBIX CO6I>ITI/H>'I; YMCHHUC
OIICPpHUPOBATL IIOHATHUAMM: cnyqaﬁHaﬂ
BCJIMYHMHA, pacinpcacicHuc
BepOHTHOCTeﬁ, MaTEMAaTH4ICCKOC

0XKUJAHHUE, UCIEPCUS] U CTAHAAPTHOE
OTKJIOHCHUE  CIIy4YallHOM  BEJIWYHWHBI,
GyHKIMM pacrpeiesieHus U IIOTHOCTU
PaBHOMEpPHOI'0O,  IIOKa3aTeJIbHOIO U
HOPMAJIBHOTO PACHPENECICHUN; YMEHUE
HCIOJIb30BaTh CBOWCTBA M3YYCHHBIX
pacrpeneneHud JUisl pelieHus 3aaad;
3HAKOMCTBO C TOHSTUAMHU: 3aKOH
OOJBIIMX YHCET, METOJBI BBIOOPOUHBIX
WCCIIEIOBAHUM; YMEHUE IPUBOIUTH
MIpUMEPHI TIPOSBIICHUS 3aKOHA OOJIBIINX
YuCeN B MPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX;

- yMeTb CBOOOJHO  ONIEPUPOBATH
MOHATUAMU: TOYKA, NPsIMasi, IIIOCKOCTb,
MPOCTPAHCTBO, OTPE3OK, Jy4, IUIOCKUN
yroJi, ABYI'PaHHBIA YrOJl, TPEXIPAaHHBIN
yIoJI, MEPECEKAIOIINECS, TapaAJIICIIbHBIE
u CKPEIIUBAIOLINECS MpsIMBIE,
[apaAJUICIIbHOCTD 151
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MEPIICHIUKYJISIPHOCTD MPSIMBIX u
IJIOCKOCTEW, YroJl MEXKIY MpPSMBIMU,
YroJd MEXIy HpsMOM M IUIOCKOCTBIO,
YIoJd MEXIy IUIOCKOCTSIMH; YMEHHE
WCIIOJIb30BaTh MpU PELIEHUW 3aaad
M3yuyeHHbIE  (DaKTBl W TEOpEMBbI
IJJAaHUMETPUH;  YMEHHE  OLICHUBATH
pa3Mepsl OOBEKTOB B OKpYXKarolleM

MUPE; YMEHHE ONEPUPOBATh
MOHATHUSIMU: MHOTOTPaHHUK, CEUYEHUE
MHOTOI'PaHHHKA, MPaBUJIBHBIN

MHOTOTpaHHHK, TpuU3Ma, MHpaMUAA,
durypa M TIOBEpXHOCTh BpAaICHHUS,
UWJIUHIP,  KOHyc, map,  cdepa,
pa3BepTKa  IOBEPXHOCTH,  CEUYECHMS
KOHYyCa U LWJIMH]IpA, TapajljiebHbIE OCU
WIM  OCHOBAHMIO, CEUYEHHE  IIapa,
IJIOCKOCTb, Kacaromasici  cepsl,
HWIMHIpA, KOHYCa; YMEHHE CTpPOWTH
CEUYCHHWE MHOTOTPaHHUKA, H300pakaTh
MHOTOTPaHHHKH, burypst u
MIOBEPXHOCTU BpalllEHUs, UX CEYCHHUS, B
TOM YHCJE C HOMOIIbIO AJIEKTPOHHBIX
CPEICTB; YMEHHE NPUMEHSATH CBONCTBA
reOMETPUUYECKUX buryp,
CaMOCTOSITEIILHO (bopMynupoBaTh
OTpeAeNieHUus]  U3y4aeMblX  QUryp,
BBIIBUTATh THUIOTE3bl O CBOWCTBAX U
IpU3HAKaXx TIEOMETPUYECKUX  (QUryp,
00OCHOBBIBaTh MWJIM ONPOBEPraTh HX;
YMEHHE MPOBOJUTH KJIACCU(PUKALILIO
buryp mno pa3nUYHBIM TPU3HAKAM,
BBITIOJTHSTH HEOOXO0IUMbIE
JOTIOJTHUTETbHBIE TIOCTPOCHUS;

- yMeThb CBOOOJHO  ONEPUPOBATH
HNOHATUSMU: TJIOWAAb (PUrypbl, 00beM
(Gurypsl, BeJIMUMHA YIJIa, PACCTOSTHUE OT
TOYKM JI0 TIUIOCKOCTH, PacCTOSIHHUE
MEXIy MNPSMBIMH, PAcCTOSHUE MEXKITY
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IJIOCKOCTSIMH, IUIOIIA]b cdepsl,
IJIOMAh  TOBEPXHOCTH  MHUPAMU/IBI,
MpU3MbI, KOHYyCa, IWIMHIpPA, OOBEM
KyOa, IPSIMOYTOJIBHOTO
napajuieNienumne1a, MupaMuabl, TPU3MBI,
HWIMHIpa, KOHyca, Ilapa; yMEHHE
HAXOIUTh OTHOIIIEHHUE 00BEMOB
MoI00HBIX (UTYD;

- yMeTb CBOOOJHO  ONEpPUPOBATH
MOHSATUSIMU: JIBM)KCHHUE, MapaJlIeIbHBINA
NIEPEHOC, CUMMETPHSI Ha TJIOCKOCTH U B
MPOCTPAHCTBE, MIOBOPOT,
npeodpa3zoBaHue Mo00us, MOAOOHbBIC
Gburypsl; yMeHHE paclo3HaBaTh PaBHBIC
U TON00HBIE (QUTYpHI, B TOM YHCIE B
IpUpPOJIE, HUCKYCCTBE, apPXUTEKTYpPE;
YMEHHE UCIOJIb30BaTh F€OMETPUUECKHE
OTHOIIEHHUS, HAXOAUTh F€OMETPUUECKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUJIOLIA/db,
00BbEM) MpHU PELICHUH 3aJad U3 JAPYTUX
y4eOHBIX TPEIMETOB W U3 pealbHOU
KU3HH,

- yMeTb CBOOOJHO  ONEpPUPOBATH
MOHSATUSMU: TPAMOYTOJbHAS CHUCTEMA
KOOpJIUHAT,  BEKTOp,  KOOPAUHATHI
TOYKH, KOOpPAMHATHI BEKTOpa, CymMMma
BEKTOPOB, IMPOW3BEJCHUE BEKTOpa Ha
YHCII0, Pa3JIOKEHNE BEKTOpa Mo 0a3ucy,
CKaJSIPHOE TPOU3BEJCHUE, BEKTOPHOE
IIPOU3BENICHUE, YTOJl MEX/1Yy BEKTOPAMU;
YMEHUE HCIOIb30BaTh BEKTOPHBIA U
KOOPJIMHATHBIA METOJA I PpelICHUs
TeOMETPUUYECKUX 3a7ad U 3aJad JIPYTuxX
y4eOHBIX  MPEAMETOB;  ONEPUPOBATH
MOHATHAMU: Marpuma 2x2 u  3x3,
OTIpe/ICTIUTEID MaTpPHIIBI,
reOMETPUUYECKUN CMBICI ONPENEIUTENS;
- yMEeTh MOJIETUPOBATh pEabHbIC
CUTyallUM Ha $S3bIKE MAaTEMATHUKWU;
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COCTaBJIATh
HEpPaBCHCTBA U
YCIIOBHIO

MIOCTPOCHHEIC

BBIPpA’KCHHA, YpPAaBHCHMHA,
CHCTCMBI I10

HCCJICA0BATH
MOACIIN C

X
3aJ1a4H,

WCIIOJIb30BAaHUEM anmnapara anreOpsl,
MHTEPIPETUPOBATH MOy YEHHBIN
pe3ynbTar;
MOJEJIA C TOMOIIBI0 T€OMETPUUYECKUX
MIOHATUM U BEJIUYMH, pELIaTh CBA3aHHbBIC
C HUMM  IPAKTUYECKHE

COCTaBJIATh BCPOATHOCTHYIO MOJICJIbL H

CTPOUTh MATCMATUYCCKHUC

3a71a4H;
VMHTEPIIPETUPOBATH ITOJTyYECHHBIN
pe3yJbTar; permaTh NpUKIagHbIe 3a1a49H
CPEACTBAMM MATEMATUYECKOT0 aHAIMU3a,

B TOM YHCie COIMAJILHO-
SKOHOMHYECKOT'O u (hU3UIECKOro
Xapakrepa;

- yMEHHE BBIOMpaTh MOAXOIAITUN
METO/I TSI pelieHus 3aJ1a4u;

IMOHMMAaHHWE 3HAYUMOCTH MAaT€MaTHUKU B
M3YUYECHHUH TPUPOTHBIX U OOIIECTBEHHBIX

IIponccCoB u HBHGHHﬁ; YMCHHUC
paciio3HaBaTb IIPOABJIICHUC  3aKOHOB
MAaTCMaTUKN B  HCKYCCTBC, YMCHHUC

IIPUBOJUTH IIPUMEPHl MAaTEMAaTUYECKUX
OTKPBITUM POCCHUMCKOW W MHPOBOU
MaTeMaTUYECKOU HAYKH

B o0mactu  LEHHOCTM  HAy4YHOIO
IIO3HAHUA:

-c(pOpMHPOBAHHOCTE ~ MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKH 151
0OIIIECTBEHHOMN MPaKTUKHU, OCHOBAHHOTO
Ha JIAAJIoTe KYJBTYD,

CIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIUKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAaHUE S3BIKOBOM U
YUTATEIbCKOM KYJNbTYPHl KaK CpEICTBa
B3aMMOJICUCTBUSL MEXKIy JIIOABMU U

- yMETb ONEpPUPOBATh TMOHSATUAMMU:
panoHabHas byHKIHA,
nokaszaTelibHasi (QyHKIMS, CTeNeHHas

bynkuus, norapudmudeckas QyHKIUA,

TPUTOHOMETPHUYECKHUE byHKIUY,
oOpaTHble (DYHKIIMM, YMEHUE CTPOUTH
rpaduku M3YUYEHHBIX byHKIUH,

UCIIONB30BaTh TpaduKu NpPU U3YYCHUU
IIPOLECCOB U  3aBUCUMOCTEH, IIpHU
pelIeHnr 3aJady M3 JPYruxX Y4eOHbIX
IIpEeAMETOB M 3aJa4 M3 peajbHOU

KU3HH, BBIPAXKATH dbopmynamu
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IIO3HAHHWA MHPA,

- OCO3HAaHUE IUEHHOCTH HAY4YHOUI
JEATEIIbHOCTH, TOTOBHOCTh
OCYILIECTBIATH MIPOEKTHYIO u
UCCJIEI0BATENBCKYIO NEATEeIbHOCTh
WHIUBUYaJIbHO U B TPYIIIIE.

OBnaneHue YHUBEPCAIbHBIMU
y4eOHBIMU MO03HABATEILHBIMU
JECUCTBUSIMH:

B) paboTa ¢ uH(pOpMaIIHEH:

- BJIaJIeTh  HaBBIKAMHU  TOJYYCHUS

uHbOpMAIlUU W3 HUCTOYHUKOB Pa3HBIX
THIIOB, CaMOCTOATENIBHO OCYIIECTBIIATH

MOUCK, aHalIu3, CHUCTEMaTU3allui0 U
WHTEPIIPETALINIO uHbopmauu
Pa3IUYHBIX BUJIOB u dbopm
MPEACTABIICHHUS;

- COo3IdaBaTb TCKCTbl B PaA3JIMYHBIX

dbopmatax ¢ Ha3HA4YCHUs
uHQOpPMAIIMU W TICJICBOW ayJIUTOPHH,

popmy

Y4ETOM
BBIOMpAs ONTUMAJIbHYIO
IIPE/ICTABIICHUS U BU3yAJIN3aL1H;
- OLICHUBATh
JIETUTUMHOCTD

JOCTOBEPHOCT,
uHdopmaruu, ee
COOTBETCTBHE TPABOBBIM U MOpPAIHHO-
ATUYECKUM HOPMaM;

- UCIIOJIb30BaTh CpeicTBa
UH(GOPMAITMOHHBIX u
KOMMYHUKAIIUOHHBIX ~ TE€XHOJOTM B
pelieHun KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX u
OpraHU3aIlMOHHBIX 3aj1a4 C
coOJIr0IEHUEM TpeOOBaAHMIA

SPrOHOMHUKH, TEXHUKH OE30MacCHOCTH,
TUTHEHBI, pecypcocOepekenus,
IPAaBOBBIX W JTHUYECKUX HOPM, HOPM
uH(OPMAIIMOHHON O€30MTaCHOCTH;

- BIIQJIETh HABBIKAMH PACIIO3HABAHUS U

3aIUThI uHdopmaruu,

3daBUCUMOCTH MCIKAY BCIIMYMHAMU,

- yMETb ONEpPUPOBATh TMOHSATUAMMU:
TOXIECTBO, TOXJIECTBEHHOE
npeobpa3oBaHue, ypaBHEHHUE,

HEpPAaBEHCTBO, CHCTEMAa YPaBHCHUM U

HEpPaBEHCTB, PaBHOCWJIBHOCTh
ypaBHEHUH, HEPAaBEHCTB U CHUCTEM,
palroOHAIIbHBIE, UppalMOHAJIbHBIE,
MOKa3aTeIIbHbIE, CTEIICHHBIE,
norapupMHUIEcKue,

TPUTOHOMETPHUYECKHUE yYpaBHEHHS,

HEpPABEHCTBA U CUCTEMBI; YMETh pellaTh
ypaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
MTOMOILBIO Pa3IMYHbBIX MIPUEMOB;
pemaTrb ypaBHEHWUS,

CHCTCMBI

HEPABCHCTBA U
C IapamMeTrpoM; IPUMEHSTH
YPaBHEHUsI, HEPABEHCTBA, UX CHUCTEMBI
JUISl PELICHUs MAaTeMaTUYECKUX 3aJa4d U
3a/1ay U3 Pa3IMIHBIX 00JIacTe HayKHd U
pEAIbHOM KU3HU,

- yMeTb CBOOOJHO  ONIEPUPOBATH
MOHATUSAMU: JABWXKEHUE, NapalIeIbHbINA
IIEPEHOC, CAMMETPHUS Ha IJIOCKOCTU U B
IIPOCTPAHCTBE,

nmpeoOpa3oBaHue MOJ00HsA, IOA0OHBIC

IOBOPOT,

Gburypsl; yMEeTh paclio3HaBaTh paBHbIC U
nonoOHple (QUTYpPH, B TOM YHCIE B
IpUpoe,
YMETh MWCIOJIb30BAaTh T'€OMETPUYECKHUE

UCKYCCTBE, apXUTEKTYPE;
OTHOLIEHUS, HAXOAUTh T€OMETPUUECKHE
BENIMYUHBL  (JUIMHA,
00BbEM) MpU PEIICHUHU 3a/1a4d U3 JIPYrux

yroj, IUIOIIaIb,

y4EOHBIX MPEIMETOB M U3 PeabHOU
KUA3HU
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uHOOPMAITMOHHOU 0e3omacHOCTH

JINYHOCTH

B o6nactu ayXxOBHO-HPaBCTBEHHOTO
BOCIIUTAHMUS:

-- chOpPMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUSI, STUYECKOTO MMOBEJACHHS;

- CIIOCOOHOCTH OIIEHHMBATh CUTYAIUIO U
IIPUHUMATh  OCO3HAHHBIE
OPUEHTUPYSICh Ha

pelIcHus,
MOPIBHO-
HPABCTBEHHBIC HOPMBI U IIEHHOCTH,;

- OCO3HaHuM€ JHUYHOrO BKJajga B
MIOCTPOCHUE YCTOWIMBOTO OYIyIIETO;

- OTBETCTBEHHOE OTHOIIIEHHE K CBOHUM
poauTensiM u (WIM) JAPYTUM YJieHaM
CEMbH, CO3JaHHID CEMbM Ha OCHOBE
OCO3HAHHOI'O  MPUHATHS  LIEHHOCTEU
CEMEHHOM JKM3HHM B COOTBETCTBHUHU C
TpaauusMu HaponoB Poccuu;
OBnagenue YHUBEPCAIBHBIMU

PETYJIATUBHBIMUA HeﬁCTBHHMHI

a) caMOOpraHu3aIus:

- CaMOCTOSITETLHO  OCYIIECTBJISITh
MO03HABATEIHHYIO NEeSATENbHOCTb,
BBISIBIISITH ~ MPOOJIEMBI,  CTaBUTh U

dbopMyIMpoBaTh COOCTBEHHBIC 3a]]a4H B
0o0pa3oBaTeNbHON  JIEATETLHOCTH U

JKN3HCHHBIX CUTYyallUuAX,

- CaMOCTOSITEJIbHO COCTaBJAThH IUIaH
pemeHuss  mpoOJieMbl ¢ YYETOM
UMEIOIIIUXCS PECYpPCOB, COOCTBEHHBIX

BO3MOKHOCTEM U MPEAIIOYTECHUN;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;
crnocobcTBoBaTh  (OPMUPOBAHHMIO U
NPOSBICHUIO IIUPOKOW 3pyIHULHH B
pa3HbIX O0JACTSIX 3HAHWM, MOCTOSHHO
MOBBIIIIATh CBOM OOpa30BaTEIbHBIA U
KYJIbTYPHBII YPOBEHB;

0) CaMOKOHTPOJIb:

HCIIOJIB30BATh IIPUCMBI pe(bHCKCI/II/I JJIs1

- YMCTb OICPHUPOBATL IIOHATHAMMU:

palMoOHaJIbHBIE, UppalroHaIbHBbIE,
IIOKa3aTelbHbIE, CTEIEHHBIE,
norapu(pMHUECKHE,

TPUTOHOMETPUYECKUE  YPABHEHUS W
HEPaBEHCTBA, UX CUCTEMBI;
- YMETb ONEpPUPOBATH

MHOTI'OI'paHHHUK,

HOHSITUSIMU:

CEUEHUE
MHOTOI'paHHHKA, Ky0, Mapaienenumne],
burypa wu

WIAHID,
KOHyC, map, cdepa, cedeHus: (Qurypsl
BpallleHus, KacaroIascs
cepbl, MWIMHAPA, KOHYCA, IUIOIIA]b
MOBEPXHOCTHU

npu3Ma,  [NHPaMHAA,

MOBEPXHOCTh  BpalllCHUS,
TJIOCKOCT,
MUPAMUJIBI,  TTPU3MBEI,
KOHyCa, NWIMHIpPA, TUIOMAab chepsl,
o0BeM KyOa,
napajuiesieune/1a, MUPaMuIbl, TPU3MBI,

IPSIMOYTOJILHOTO

LAJIMH]PA, niapa;
n300paxarhb MHOI'OTPaHHUKU "
IIOBEPXHOCTH BPAILECHUSA, UX CEYEHUSA OT
PYKH, C  TOMOINBKO  YEPTEKHBIX
UHCTPYMEHTOB u AIIEKTPOHHBIX
CPEACTB;

KOHYCa, yMEHUE

YMCTb paciio3HaBaThb

CUMMETPHUIO B MPOCTPAHCTBE; YMETh
pacro3HaBaTh MpaBUJIbHBIC
MHOTOI'PaHHHKU;

- YMETb ONEpPUPOBATH
IIPSAMOYTOJIbHAsI CUCTEMA KOOPJAMHAT,

KOOPpAUHATHI

IIOHATUAMM:

TOYKH, BCKTOD,

KOOpJIMHATBl ~ BEKTOpa,  CKaJsIpPHOE

IIPOU3BEACHUE, YTOJI MEKIY BEKTOPAMHU,
cyMma

BCKTOPOB, IMPOU3BCACHHC

BCKTOpa Ha HUCIO0, HaXO0aUuThb C

Gopmya
OTpE3Ka,

IIOMOIIBIO HN3YUYCHHBIX
KOOPpAWHATHI CCPCANHEBL
PaCCTOAHUC MCIKAY ABYMS TOYKAMU
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OIICHKM CHUTyallMd, BBIOOpa BEPHOTO
pelieHus;

- yMETh  OIICHUMBAaTh pUCKU U
CBOEBPEMEHHO MPUHUMATH PELICHUS IO
WX CHUKEHHUIO;

B) AMOIMOHATILHBIN WUHTEJUJIEKT,
IIpeAIoIararmi copMUPOBAHHOCTD:
BHYTPEHHEW MOTHBALIMM, BKIIOYAKOLIEH
CTpEMJIEHHE K JOCTHKEHUIO LENH U
yCIEXy,

YMCHHUC ,HGﬁCTBOBaTB, Hcxoasa N3 CBOUX

OIITUMHU3M, HWHHIHWATHUBHOCTS,

BO3MOKHOCTEH;
- SMIIATHUH, BKIIOYAIOIIEH CIIOCOOHOCTH
MMOHUMATh SMOIMOHAILHOE COCTOSHUE

JPYTHX, YUUTHIBATh ero npu
OCYIIECTBIICHUH KOMMYHHKAITIH,
CIIOCOOHOCTh K COYYBCTBUIO U
COTIepPEe)KUBAHHUIO;

- COIIMaJIbHBIX HABBIKOB, BKJIFOYAIOIMX
CIIOCOOHOCTh BBICTPpAaBaTb OTHOLICHMA

C JpYruMH JIOJbMH, 3a00TUTHCA,

IPOSBIATH HMHTEpPEC U paspeuarb

KOH(DIUKTHI

TOTOBHOCTb K CaMOpa3BUTHIO, | - YMETb OIEPUPOBATH ITOHATUAMH:
CaMOCTOSITEJIBHOCTU U | CIyYalHBII  ONBIT W CIy4YaWHOE
CaMOOIIPEEIICHUIO; COOBITHE, BEPOATHOCTH  CIY4YalHOTO
-OBJIAJICHUE HaBBbIKAMH y4eOHO- | COOBITHS; YMETH BBIYHCIIATD
VCCIICIOBATEIIbCKON,  IIPOEKTHOM U | BEPOATHOCTD c UCIIOJIb30BaHUEM
COLIMAJIbHOM JEATEIBHOCTH; rpaUyecKux  METOJOB; IPHUMEHATH
OBnaneHue YHUBEPCATbHBIMU | GOPMYJIBI  CIIOKEHUST M YMHOXKEHUS

KOMMYHHUKATHUBHBIMU JEHCTBUSIMU:
0) coBMecTHas AeATEeIbHOCTb:

- MTOHUMATh u HCIIOJIb30BaTh
IPEUMYIIECTBA KOMaHIHOM u

WHIMBUIYAILHON paboTHI;

- IIPUHUMATb Ocian COBMECTHOM
JCATCIBHOCTH, OPraHU30BbLIBATb u
KOOPpOANHHUPOBATH ,HGP'ICTBHH 110 cC
JOCTHKCHUIO: COCTaBJIATH IIJ1aH

BEPOSITHOCTEHM, KOMOMHATOPHBIE (haKThI
u  (popmyibl
OLICHHBATH

IpU  pEIICHWW 3a/ad;
BEPOSITHOCTH  peaTbHBIX
COOBITHH; 3HAKOMCTBO CO CIyYalHBIMHU
BeIMUYMHAMHU;  yMEHHUE  TPHUBOJUTH
MIPUMEPHI TIPOSIBIICHUS 3aKOHA OOJIBIIINX
yuceJa B IMPHUPOJHBIX U OOIIECTBEHHBIX
SIBIICHUSAX;

CBOOOJIHO

- yMeTh ONEPUPOBATH

19




JEUCTBUM, pacupeacisTb POk €
y4eTOM MHEHUU YYaCTHUKOB
o0CyX/1aTh pe3yJbTaThl COBMECTHOMU
paboThI;

- KOOPAMHUPOBATH M BBITIOJIHATH padoTy
B YCJIOBUSIX PE€AIBHOTO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOICHCTBUS;

- OCYILIECTBIISITH IMO3UTHUBHOE
CTpaTeru4ecKoe ITOBEJICHUE B
Pa3IMYHBIX  CUTyallusAX, IPOSBISATH
TBOPYECTBO U BoOOOpakeHHe, OBITh
MHULIATUBHBIM.

OBnageHue YHUBEPCAIbHBIMU
PETYISATUBHBIMU JCHCTBUSIMH:

T) IPUHATHE ce0s U APYTUX JIOJCH:

- TpUHUMATh MOTHUBBI M aPTyYMEHTHI
TPYTUX Jroaen npu aHayn3e
PE3yJIbTaTOB JIEATEIbHOCTH;

- TpHU3HABaTh CBOE IMPaBO U TIPaBO
JIPYTUX JIOJEl Ha OIIHUOKH;

- pa3BHBaTh CIOCOOHOCTh TIOHHMATh
MU € TO3UIUH JIPYroro 4eJIoBeKa

IIOHATHUAMM: CTCIICHDb C O CJIbIM
I10Ka3aTcCJICM, KOPCHb HaTypaHBHOﬁ
CTCIICHb C paluOHAJIbHBIM

CTCIICHDb C

CTEIICHH,
MOKA3aTeJeM,

JNEUCTBUTEIIHLHBIM (BEIIECTBEHHBIM)
MoKasaTelieM, Jorapupm 4ducia, CUHYC,

KOCMHYC MW TaHI'CHC IIPOHU3BOJIbHOI'O

quCha;
- yMeTb CBOOOJHO  ONEpPUPOBATH
MOHATHUSIMU: rpadux GbyHKIUH,
oOpaTHass  (QYHKIUSA,  KOMIIO3UIUS
byHKIH, JMHEWHAas byHKUHA,
KBaJpaTHUuHas (YHKIUS, CTETeHHas
byHKIUS ¢ [eIbIM  MOKa3aTeleM,
TPUTOHOMETPUUECKUE byHKIMH,
oOpatrHbIe TPUTOHOMETPUUECKUE
byHKINH, MoKa3aTelbHast U
norapubmuyeckass GyHKUIUUA; YMETb

CTpOUTH TpaduKu QPYHKIIHIA, BHITTOTHATH
npeoOpa3oBanus rpauKkoB QyHKIIHIA;

- yMeTh  WCHOJB30BaTh  Trpaduku
GyHKIUI Ui U3ydyeHUs IMPOLECCOB U
3aBHCHUMOCTEH MpH PELICHUHU 3aJady U3

Apyrux y‘-IC6HBIX npeaMeToB MU H3

peabHOM KU3HU; BBIPAXKaTh
dbopMynaMu  3aBHCHMOCTH  MEXIY
BEJIMYNHAMU;

- CBOOOJHO OTNEpHUPOBaTh TOHATHIMU:
YETHOCTh (PYHKIIUU, TEPUOJUYHOCTD
(GYHKIIUM, OTPaHWMUYEHHOCTh (YHKIIHH,
MOHOTOHHOCTh (DYHKIIMH, 3KCTPEMYM
GbyHKIIMY, HanOOJIbIIeE U HAaUMEHbBIIICEe
3HaUYCHUS (QYHKIMM Ha TPOMEKYTKE;
YMETh

byHKINH,
- YMETh HCHOJB30BaTh CBOWMCTBA U
rpapukd  QYyHKUMHA 08 pelieHus
ypaBHEGHUH, HEPaBEHCTB W 3a1ad C
n300paxaThb

IMPpOBOANUTH HCCJICA0OBAHUC

ImapaMCTpamMu, Ha
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KOOpIIPIHaTHOP'I IINTOCKOCTH MHOKCCTBA
pGIHGHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U HUX
CHCTCM

B ob6nacTu 5cTeTHYECKOTO BOCITUTAHMS:
- OJCTETHYECKOE OTHOIIEHHWE K MHUpY,
BKJIFOUYAsl ICTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO  TBOPYECTBA, CIOPTAa,
TpyJa U OOIIECTBEHHBIX OTHOIIICHUI;

- CIIOCOOHOCTH BOCIIPUHUMATh
pa3iMYHbIC BUABI UCKYCCTBA, TPATUIIH
U TBOPYECTBO CBOETO U JPYIHX
HApoOJOB, ONIyIIaTb 3MOIMOHAIHLHOE
BO3JECHCTBUE UCKYCCTBA;

- yOEXJEHHOCTh B 3HAYUMOCTU IS
JUYHOCTH M OOIIeCTBa OTEYECTBEHHOTO
U MHPOBOTO HCKYCCTBA, 3THHYECKHX
KYJIBTYPHBIX TPAIWIWA W HapOIHOTO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPQKEHUIO B
pasHBIX BHJAAX HCKYCCTBA, CTPEMJICHHUE
NPOSIBJISITH  KadecTBa  TBOPUYECKOU
JUYHOCTH;
OBnaneHue YHHUBEPCATHHBIMHU
KOMMYHHUKATHBHBIMU JICHCTBHSIMH:

a) OOIIIeHHE:

- OCYIIECTBISITh KOMMYHUKAIIMM BO
BCeX cdepax KU3HH;
- pacro3HaBaTh HeBepOaJIbHbIE

CpeAcTBa OOIIEeHHS, IMOHUMATh

3HA4YCHUC COoIIMaJIbHBIX 3HAaKOB,

pacno3HaBaTh MIPEANOCHUIKU
KOH(DJIUKTHBIX CUTyalluii W CMsTr4aTh
KOH(JIUKTHI;

- Pa3BEpPHYTO M JIOTUYHO HU3J1araTh CBOIO

- yMeTh ONEpPHUPOBATh TMOHATHUSIMHU:
cpenHee apudmernyeckoe, MeUaHa,
HauOoJbIlIee U HANMEHbIIEE 3HAYCHHUS,
pasMax,  JWCIepcHs,  CTaHIapTHOE
OTKJIOHCHHE YUCIIOBOTO Habopa;
yYMEHHE H3BJIEKaTh, MHTEPIPETUPOBATH
uH(pOpMaLMIO, TOPEICTAaBICHHYIO B
Tabuiax, Ha AuarpaMmax, rpadukax,
OTPAXAWIy0  CBOMCTBA  pealibHbIX
IIPOLIECCOB U SIBICHUN; MPEICTABIATH
uHOpMAIMIO C TMOMOIIbIO TAOIUI[ U
JuarpaMm; UCCIIEJIOBATh
CTaTUCTUYECKHUE JaHHbIE, B TOM YHCIIE C
PUMEHEHHEM TIpaUuecKuX METOAOB U
AIIEKTPOHHBIX CPE/ICTB;

- YMEThb ONEPUPOBATH MOHATHIMMU:
TOYKA, npsMas, IJIOCKOCTb,
IIPOCTPAHCTBO,  JABYTPAaHHBIA  YroJl,
CKpELIUBAOIINECS IIPSIMBIE,
[apajyIeIbHOCTh "
NEPIEHANKYJIIPHOCTD MPSIMBIX u

IJIOCKOCTEH, yTOd MEXIy HpPSIMbIMH,
YroJl MEXAy MpsSMOW U IUIOCKOCTBIO,
YIOJI MEXAY IUIOCKOCTSMH, PACCTOSHHUE
OT TOYKM JI0 IUIOCKOCTH, PAaCCTOSIHUE
MEXIYy MPSAMBIMHU, PACCTOSHUE MEXKIY
IJIOCKOCTSIMU;

- YMEThb MCHOJIB30BaThb IPHU PEIICHUN
3aJa4 M3yuyeHHblEe (AKThl U TEOPEMBI
IUITAHUMETPUHM;  YMEHHE  OLICHUBATH
pa3Mepsl 00BEKTOB OKPYIKAIOIIEr0 MUPA

TOYKY  3pCHUA C HUCIIOJIB30BaHHUECM

S3BIKOBBIX CPEACTB

- OCO3HAaHHUC O6y‘laIOIHI/IMI/ICSI -  YMCTb OIICPpUPOBATH IIOHATHUAMMU:
pOCCHﬁCKOﬁ r pa)I(IIaHCKOP'I [npAaMoyroJjibHaa CHCTCMAa KOOpAHUHAT,
NJICHTUYHOCTU, KOOPpAUHATHI TOYKH, BCKTOD,
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- [I€JICHANPABIICHHOE pa3BuTHE
BHYTPECHHEW TIO3ULMUU JIMYHOCTH HA
OCHOBE JTyXOBHO-HPABCTBEHHBIX
LIEHHOCTEN HApOJ0B Poccuiickon
denepanuu, HMCTOPUYECKHUX u
HAIIMOHAJIbHO-KYJIbTYPHBIX — TPAJMIUU,
dbopMUpOBaHUE CHUCTEMBI 3HAYHUMBIX

LEHHOCTHO-CMBICTIOBBIX YCTaHOBOK,
AHTUKOPPYHIIMOHHOTO MUPOBO33PEHMUS,
MIPaBOCO3HAHUS, AKOJIOTUYECKOM
KyJbTYpbI, CHOCOOHOCTH CTaBUTH IIEJIU
U CTPOUTH )KU3HEHHBIE TUIAHbI,

B vactu rpaxxaHCcKOro BOCIIUTAHUS:

- OCO3HAHHUEC CBOHMX KOHCTUTYLHMOHHBIX

npaB W OO0S3aHHOCTEH, YBa)KCHHE
3aKOHA M IPABOIIOPSIIKA;

- MIPUHATHE TpaJMIIMOHHBIX
HaIlMOHAJIBHBIX, 00111€YeTIOBEYECKUX
T'YMaHUCTHYCCKUX M JEMOKPAaTHICCKUX
LICHHOCTEH;

- TOTOBHOCTD IIPOTUBOCTOSTH
HJICOJIOT U 9KCTPEMHU3Ma,
HaIMOHaIN3Ma, KceHohoouwu,
JUCKPUMHUHAIIMK 110  COI[MAJIbHBIM,
PEIMTHO3HBIM, PacoBBIM,

HallTMOHAJIbHBIM IIPU3HAKAM,

- TOTOBHOCTbD BCCTHU COBMCCTHYIO

NEeSATEITHLHOCTD B WHTEpecax
IPaKJaHCKOTO0 OOIIEeCTBa, Y4acTBOBATH
B caMOyTIpaBIICHUHU B
00111e00pa3oBaTebHON OpraHu3allud U
JIETCKO-IOHOIIECKUX OPTaHU3aIUsX;

- YMEHHE  B3aUMOJECHCTBOBATh
COIMATBHBIMU UHCTUTYTaMHU B
COOTBETCTBUU € HX QYHKIUAMH U
HA3HAYCHUEM,;

- TOTOBHOCTb K TyMaHHTApHOU U
BOJIOHTEPCKOM JESATEIbHOCTH;

MMaTPUOTHUYICCKOI'O BOCIIMTAHHA:

KOOpJIUHATBI ~ BEKTOpa,  CKaJsIpHOE
MIPOU3BEICHUE, YTOJI MEXKITY BEKTOPaMH,
cymMma MIPOU3BEICHUE
BEKTOpa HAaXOJUTh C
dbopmyn
OTpe3Ka,

BEKTOPOB,
Ha  YHCJO;
IMOMOIIIBIO M3yYECHHBIX
KOOpJIUHATHI CepEeIUHBI
PacCTOSTHUE MEXY ABYMSI TOUKAMMU;

MOJXOISIIMHI

JJIA peHICHUA

BBIOMPATH
METO[

-yMETh
W3y4YECHHBIN
3a7]a4, pacro3HaBaTb MaTeMaTUYECKUe
(bakThl M MaTeMaTUYecKHe MOJCIU B
MIPUPOTHBIX u 00IIIeCTBEHHBIX

SABJICHUSX, B  HCKYCCTBE, YMEHHUE
MPUBOJAUTHE TPUMEPHI MATEMATUYECKHUX
OTKPBITUM POCCUHMCKOM H© MHUPOBOU

MaTE€MaTHUYECKOM HaYKH.

- yMeTh ONEpPHUPOBATh TMOHATHUSIMHU:
CIy4YalHBId  ONBIT W  CIIy4YalHOE
COOBITHE, BEPOSATHOCTHb  CIIYYaiHOTO
COOBITHUS; YMETh BBIYHCIIATH
BEPOATHOCTb C MCIIOJIb30BaHUEM
rpaUYecKux  METOJOB; IPHUMEHATH
(GOopMyJIbl  CIIOKEHUST M YMHOMKEHUS
BEPOSITHOCTEH, KOMOMHATOPHBIE (haKThI
u  GopMylbl TpU pPELIEHUH 3ajay;
OLICHWBATh  BEPOATHOCTH  pEalIbHBIX

COOBITUH; 3HAKOMCTBO CO CIy4ailHBIMU
BEIMUYMHAMM;  yYMEHUE  IPHUBOJUTH
PUMEPHI TTPOSBICHUS 3aKOHA OOJIBIITNX
YyCeNl B MPUPOJHBIX M OOLIECTBEHHBIX
SABJICHUSIX
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- chOpPMHUPOBAHHOCTh  POCCHUUCKOM
TPpaXXIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXEHUS K CBOEMY
HapoOay, 4YyBCTBA  OTBETCTBEHHOCTH
nepen PonuHOM, ropaocth 3a  CBOM
Kpail, cBOO PoauHy, CBOW S3BIK U
KYJbTYpy, TMPOLUIIOE H  HACTOSIIEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuuy;

- LIEHHOCTHOE OTHOILIEHUE K
rOCyJ1apCTBEHHBIM CHUMBOJIaM,
HUCTOPUYECKOMY u MIPUPOTHOMY

HACleMI0, MNaMATHUKAM, TPAJULUSIM
HaponoB Poccun, noctmwxkenusam Poccun
B HayKe, UCKYCCTBE, CHOpTE,
TEXHOJIOTUSAX U TPYIE;

- ujieiiHast yOeXJEHHOCTh, TOTOBHOCTD K
caykeHuro W 3amure  OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

OCBOECHHBIE oOyJaronmucs
MEXKIPEAMETHBIC MIOHSTHSA 5
YHUBEpPCAJIbHBIE  y4€OHBIC  JICUCTBUS
(peryJIsITUBHBIC, MMO3HaBaTeIbHBIC,
KOMMYHHUKATHUBHBIC);

- CHOCOOHOCTHL HMX HCIIOJB30BaHUSI B
MMO3HaBaTeIbHOMN u COLlMaIbHOM
MPaKTHUKE, TOTOBHOCTD K

CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U
OCYLIECTBJICHUIO yaeOHoU
JESTENIbHOCTH, OpraHu3aluu y4yeOHOro
COTPYJHUYECTBA C MEJArOrMuecKUMU
pabOTHUKaMU U  CBEPCTHUKAMH, K

YYaCTHIO B IIOCTPOEHUU
VHVMBUAYAJIBHOU o0Opa3oBarenbHOI
TPaeKTOPHH;

- OBJIa/ICHUE HaBbIKAMU y4eOHO-
HCCJIEI0BATEIILCKOM, IIPOCKTHOMN U
COIMAJILHOM JeITENbHOCTU

- HE IPUHUMATD JCUCTBHUS, IPUHOCSIIINE
BpEJl OKPYKAIOLLIEHN Cpene;

YMETH
bynxms,

ONEPUPOBATH
HeIpepbIBHAS

IIOHATUAMU.
dynxms,
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- YMCTb IIPOrHO3UpPOBATH
HeOar OIIPUATHBIC OKOJIOTHYCCKHUC
IIOCICACTBHA MMpCAIIPUHUMACMbIX

JNEUCTBUM, IPEAOTBPAILATH UX;

- paclupuTh OIIBIT  ACATCIBHOCTH

AKOJIOTHYESCKOMN HaIpaBJICHHOCTH;

- pa3pabarbiBaTh IUIAH  PEILICHUS
npoOiemMbl  C¢  y4eToM  aHaiu3a
UMEIOIIUXCS MaTepHATbHBIX u

HEMaTepHAIbHBIX PECYPCOB;
- OCYIIECTBIISITH  IIEJICHANPABICHHBIN
MOWCK TIEPEHOCa CPENICTB M CHOCOOOB
JEeHUCTBUS B MPO(ECCUOHAIBHYIO CpELY;
- yMeTh TEpPEHOCUTh 3HAHHSI B
MO3HABATENILHYI0O W MPAKTHYECKYIO
00J1aCTH KU3HEEATEIHHOCTH;

- mOpemjaratb ~ HOBBIE€  IIPOEKTHI,
OIICHUBATh UJCH C IMO3UIIMH HOBU3HBI,
OPUTHUHAIBHOCTH, MIPaKTUYECKON
3HAYNMOCTH;

- JaBaTh OIICHKY HOBBIM CHTYAIlHsIM,
BHOCUTh KOPPEKTUBBI B JCSTEIBHOCTbD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB

OcIsaM

MIPOU3BO/IHAS, nepBooOpaszHasi,
OTIpEICIICHHBIN YMETh
HaXOJUTh MPOU3BOJIHBIE 3JIEMEHTAPHBIX
GyHKIMA,  UCHOJB3YS  CIPAaBOYHbBIC
MaTepuallbl;

HHTCTPA;

UCCIIEeI0BATh B
npocTelmux ciaydasx (QyHKIMM Ha
MOHOTOHHOCTb, HaXOJUTh HauOOJIbIINE
U HauMEHBIIUE 3HA4YCHUS (QYHKIUH;
CTPOUTb TpaQUKd MHOTOUJIEHOB C
HCIIOJIb30BAaHUEM amnmnapara
MaTeMaTUYECKOT0 aHalin3a; MPUMEHSTh
MPOU3BOAHYIO TMPHU PELICHUWU 3a]a4 Ha
JBUKCHHUE;

pemarb ITPAKTHKO-

OPUEHTUPOBAHHBIC 3aJa9u Ha
HauOOJIbIINE U HAaUMEHBIIINE 3HAUCHUS,
HAa HaxOXJICHUE IIyTH, CKOPOCTH U
YCKOPEHUS,
- YMETb OIEPUPOBATH TOHATHUSIMMU:
JBIDKCHUE B TPOCTPAHCTBE, MOAOOHbBIC
(buUryphl B IPOCTPAHCTBE; UCIOJIB30BAThH
OTHOUIIEHHE TUIOIIAACH TOBEPXHOCTEN U

nofo0HBIX  uryp

00BEeMOB pH
peIIeHNH 3a7a9;

- YMEThb BBIYUCIIATH TEOMETPUUYECKUE
BEJIMYMHBI  (JIHHA,

yroji, IUIOIIaab,

00BeEM, IUIONIA b

UCTIONB3YSl HW3YYEHHbIE (QOpPMYIbl U

MTOBEPXHOCTH),

METOJIbI

[Ipodeccuonanvunie (IIK) wu

o01me

komriereHuuu(OK),  kotopbie

aKTYaJU3UPYIOTCS MPU U3YUYCHUH YU4eOHON JUCIIUTIIAHBIL:
OK 04. D¢ddexkTuBHO B3auMojeHCTBOBaTh M pabOTaTh B KOJJISKTHUBE U

KOMaHIC

OK 05. OcymecTBiaATh YCTHYHO W HUCBMEHHYK) KOMMYHHUKAIMIO Ha

rOCyapCTBEHHOM s3bIKke Pocculickon
COLMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTA

1.4. Ilnanupyemble JIMYHOCTHbIC Pe3yJabTAThl

NpOrpaMMbl

depepaluu ¢ y4eTOM OCOOEHHOCTEM

ocBoeHHsI Ppabdoueii

JIP 4. IlposBisitomnid 1 AEMOHCTPUPYIOIIUN YBaXXEHHUE K JIIOASIM TPYAA,
OCO3HAIOIIMHI [IEHHOCTh COOCTBEHHOTO TpyAa. Ctpemsmuiics K GOopMUpOBaHUIO B
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CETEBOM cpefie JIMYHOCTHO U MPO(PEeCCHOHATFHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO
crenar.

JIP 5. JIeMOHCTpUpYIOLIMI NPUBEPKEHHOCTb K POJAHOM KYJIBTYPE,
UCTOPUYECKON TaMsATH Ha OCHOBE JI0OBUM K PoauHe, pomHoMy Hapomy, Maiou
pOAVHE, TPUHATUIO TPAAUIUOHHBIX LEHHOCTEW MHOTOHAIMOHAJIBHOIO Hapojaa
Poccun.

JIP 6. IlposBnsronuii yBa)X€HHE K JIIOASM CTaplIEro IOKOJEHHS U
FOTOBHOCTH K YYaCTHUIO B COMAIIBHON MOAAEPKKE U BOJJOHTEPCKUX JBHKEHUSIX.

JIP 7. Oco3Hamomuii NOPUOPUTETHYIO ULEHHOCTh JWUYHOCTH YEJIOBEKA;
YBaXKAIOIIUN COOCTBEHHYIO M YYXKYI0O YHUKAJIbHOCTh B Pa3JIUYHBIX CUTyalUsIX, BO
BceX (popMax M BUAAX JIEATECIbHOCTH.

JIP 9. CoOmromaronuii ¥ MpOMaraHIUuPYIOMMA TIpaBWiIa 370pPOBOTO U
Oe3omacHOro o0pasa >KM3HH, CTIOPTa; MPEAYIPEKIAIONINA JTUO0 MPEOI0IEBAIOIINI
3aBUCUMOCTH OT aJIKOToJisl, TabaKa, ICUXOAKTUBHBIX BEIIECTB, a3apTHBIX UTP U T.II.
CoxpaHSIOMMI NCUXOJIOTMYECKY0) YCTOMYMBOCTh B CUTYAaTHUBHO CJIOKHBIX HWIIU
CTPEMUTEIBHO MEHSIOLINUXCS CUTYyaLHIX.

1.5. Kosin4yecTBO 4acoB Ha OcBOeHHMe padoyeill mMporpaMMbl y4eOHOIO
npeamera:

MaKCHMaJIbHOU yuyeOHON Harpy3ku oOyuatromerocsi — 336 4acoB, B TOM UHUCIIE:
ayauTOpHOW y4ueOHOM paboTel oOydaromerocst - 318 waca, u3 HHX B Qopme
MIPAKTUYECKOM NMOATOTOBKU — 80 4acoB; B TOM YHUCIE MPAKTUYECKUX 3aHATHM - S50
4acoB; KOHCYJIbTAllUi - 12 4acoB, MPOMEXKYyTOYHAsl aTTecTalus- 6 4acos.
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2. CTPYKTYPA U COAEPKAHUE YUYEBHOM JIUCHUTLIMHBI

2.1. O0bem yueOHOro npeaMeTa M BUAbI Y4eOHOM padoThl

Bup yueOHo# padoThI O0bem
4acoB
MaxkcumanbHasi yueOHas HArpy3Ka (Bcero) 336
AynautopHas y4yeOHast padora (o0si3aTesibHbIe Yy4eOHbIe
318
3aHATHS) (BCEro)
U3 HUX B (popMe NpaKTUIECKOI MOATOTOBKH 80
B TOM YHCJIE:
JIEKIIMOHHBIE 3aHIATHUSI 268
1abopaTopHble PadOThI
IIPAKTUYECKNE 3aHATHUS 50
KOHTPOJIbHBIE paOOThI
CamocrosiTeibHas paboTa o0yyarouerocs (Bcero)
B TOM YHCJIE:
Koncynpranmumn 12
IIpomexyTounasi arrecrauus B popme sx3amena 6

26




2.2. TemaTu4yeckuid IJIAH M COlepP:KaAHNE Y4eOHOI JUCHUIINHBI MaTeMaThKa

HaumenoBanue Copepxanue yueOHOro MaTepuana, JabopaTopHble padOThI U MPaKTUUECKHE 3aHATHs, B TOoM | OObem Kozpt 00mux
pa3zieNnoB U TeEM grcie B (hopMe MPaKTUIECKOH MOATOTOBKH, CAMOCTOSATENbHAS paboTa 00yJaronIuxcs 4acoB KOMITETCHITH I
(OK) u
JUYHOCTHBIX
pe3ynbTaToB
(JIP),
bopMHUPOBAHKIO
KOTOPBIX
CIocoOCTBYET
AJIEMEHT
IPOrPaMMBI
1 2 3 4
Pa3zgen 1
IToBTOpPEHHE
Kypca
MaTeMATUKHU 20
OCHOBHOM
HIKOJIbI
Tema 1.1 Cogepxanue yueOHOro MaTepuala, B TOM 4Yucie B popMe MPaKTUYECKON MOATOTOBKHI 2 OK 04, OK 05
Henu u 3apaun 1 MaremaTHka B HayKe, TEXHUKE, SKOHOMHKE, HH()OPMALIMOHHBIX TEXHOJIOTUAX U
MaTEeMaTHKU MpU MPaKTUYECKOH aedarenbHocT. Llenu u 3aaaun n3yueHus MaTeMaTUKU PU OCBOSHUU 2/2 JP 5, JIP 9,
OCBOCHHH cnenuanbHOCTH 11.02.06MOHTaX, TEXHUYECKOE OOCTY)KHBAaHUE H PEMOHT
CHEIHAIbHOCTH 9JIEKTPOHHBIX MPUOOPOB U YCTPOKCTB
JlaGopaTopHbie pabOThI *
[TpakTrdeckue 3aHATHS, B TOM YUCiIe B (hopMe MPaKTUICCKOM MOATOTOBKH */E
KoHTposbHbIe paboThI
CamocrosiTenpHas paboTa 00yJIarOIuXCs:
Tema 1.2. Cogepxanue yueOHOro MaTepuala, B TOM 4Yucie B popMe MPaKTUYECKON MOATOTOBKHI OK 04, OK 05
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Lensle u 1 Pa3BuTHE NMOHATHUSA O yKCie: HATYPaJIbHOE YUCIIO0, MHOXKECTBO HAaTypaJIbHbIX YHCEl,
paloHaIbHbIE IEJI0€ YHCII0, MHOYKECTBO LENBIX YHCEIl, OOBIKHOBEHHAsI APOOK, IECATUYHAS JPOOb,
qrcna CMEIIaHHOE YUCIIO, PallMOHAIILHOE YUCII0, MHOKECTBO pallMOHANbHBIX yncen. [lepeson | 2/0 P 5, JIP 9,
OOBIKHOBEHHOH JIpOOH B MEPUOINIECKYIO ICCATHUHYIO, U HA000POT, IEPHOTUUECKYIO
JIpo0b B OOBIKHOBEHHYIO.
JlaboparopHbie pabOTHI *
[TpakTuyeckue 3aHATHs, B TOM YKcie B popMe MpakTUYeCcKOi MOATOTOBKU */E
KoHTposabHbIe paboThI
CamocTosTenpHas padoTa 00yJaromuXCst
Tema 1.3 Cogepxanue yueOHOro MaTepuala, B TOM 4Yucie B popMe MPaKTUYECKON MOATOTOBKHU 6 OK 04, OK 05
JlencTBuTensHble | 1 MHOXECTBO NEUCTBUTENBHBIX YHCEII, TEOMETPUYECKAsI HHTEPIIPETALMs HATypaJIbHBIX,
yucna LENbIX, PAIIMOHAIBHBIX, JEMCTBUTENbHBIX Uncen. JleiicTBus Ha AeWCTBUTEIHLHBIMU 6/0 JP 5, JIP 9,
yycliaMu. Penienue 3a1ad ¢ HCHONb30BaHUEM CBOMCTB YHCEI U CHCTEM CUHCIICHHS,
JeTTMMOCTH, JIOJICH U 4acTeid, MPOIIEHTOB, MOIyJIel urcen. J[ecTBUs CO CTeNeHsIMH,
(hOpPMYJITBI COKPAIIEHHOTO YMHOKEHHUSI.
JlaGopaTopHbie pabOThI *
[IpakTHyeckue 3aHATHS, B TOM YHCIE B (hopMe MPAKTHUECKON TOATOTOBKU */E
KoHTposapHBIE pabOTHI
CamocTtosTenbpHas paboTa 00y4Jarouuxcs:
Tema 1.4 Copneprkanue yueOHOT0 MaTepualia, B TOM 4Hciie B popMe IpaKTHIECKOM MOATOTOBKH OK 04, OK 05
IIpouenTHbIE 1 [IpocTeie MpoLEHTHI, pa3Hble CIOCOOBI MX BbhrunucaeHUs. CI0KHbBIE MPOICHTHI.
BBIUMCIICHUS ITporeHTHI B IPO(ECCHOHATBHBIX 33/1a4aX CHCIUAHMCTA 110 JJICKTPOHHBIM pubopam u | 2/2 JP 5, JIP 9,
YCTpOHCTBaM
JlaboparopHbie pabOTHI *
[TpakTuyeckue 3aHATHs, B TOM YKcie B popMe MpakTUYeCKOi MOATOTOBKU */E
KoHTposbHbIe paboThI
CamocTosTenpHas padoTa 00yJaronuXcs:
Tema 1.5 Cogepxanue yueOHOro MaTepuala, B TOM 4Yucie B popMe MPaKTUYECKON MOATOTOBKHI 4 OK 04, OK 05
VYpaBHeHUS U 1 Pemenue 3aau Ha IBM)KEHHE M COBMECTHYIO paboTy, CMECH U CIUIABBI C TOMOIIBIO
HEPABEHCTBA. JIMHENHBIX, KBaJPaTHBIX U JPOOHO-pALlMOHAIBHBIX YPaBHEHHUH U UX cucTeM. Pemenue 4/0 JP 5, JIP 9,
Cucremsl 3aJ1a4 ¢ TIOMOIIBIO YHCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OHON MEPEeMEHHOM, ¢
ypaBHEHHI PUMEHEHHEM M300pasKeHHs] YUCIIOBBIX TPOMEKYTKOB.
JlaGopaTopHbie pabOThI *
[IpakTHyeckue 3aHATHS, B TOM YHCIIE B (hOpME MPAKTHYECKON TOATOTOBKU */E

28




KoHTposbpHBIE pabOThI

CamocrosiTenpHas paboTa 00yJaromuxcs

Tema 1.6 Cogepxanue yueOHOro MaTepuala, B TOM 4Yucie B popMe MPaKTUYECKON MOATOTOBKHU 4 OK 04, OK 05
I'eomerpus Ha 1 Busl mitockux Guryp u ux riomab.
TUIOCKOCTH [TpakTUKO-OPHEHTUPOBAHHBIE 33a4U B Kypce T€OMETPUH Ha TNIOCKOCTH 2/0 JIp4, JIP7, JIP9
JlaboparopHbie pabOTHI *
[IpakTuyeckue 3aHATHS, B TOM 4Kcie B (popMe MPaKTUYECKOM MOATOTOBKU
Penienue 3a1a4 Ha IOBTOPEHHE 2/0
KOHTpoIbHBIE PAOOTHI *
CamocTtosTenbpHas paboTa 00y4JaroUuXxcs: *
Pa3nen 2
KopHuu, crenenn 46
u Jorapudmbl
Tema 2.1 Cogepxanue yueOHOro MaTepuala, B TOM Yucie B popMe MPaKTUYECKON MOATOTOBKHU 4 OK 04, OK 05
Kopens n-oii 1 OrmpeziernieHre KOPHS N-0if CTereH , apu(h)METHUSCKOTO KOPHS N-0if CTENEHH, CBOWCTBa | 4/2
CTETeHH U €0 KOpHeil. Beruncnenue u cpaBHeHHe KOpHEH. BoimomHeHue pacueToB ¢ paguKaiaMH. JIP5, JIP8, JIPY
CBOWCTBA [TpakTHKO-OpUEHTHPOBAHHBIE 337a9 CIICIIHAMCTA 110 JIEKTPOHHBIM IMPUOOpaM |
yCTpONCTBAM
JlaboparopHbie pabOTHI *
[TpakTrdeckue 3aHATHS, B TOM YUCiIe B (popMe MPaKTUICCKOM MOATOTOBKH *[*
KoHTposbHBIE pabOTHI *
CamocTosTenpHas paboTa 00y4JaronuXcs: *
Tema 2.2 Copneprkanue yueOHOTO MaTepualia, B TOM 4Hciie B popMe IPaKTUIECKOM MOATOTOBKH 6 OK 04, OK 05
Crenensb ¢ 1 Onpeenenne CTENEHN ¢ PAlMOHATIBHBIM U JICHCTBUTENLHBIM MoKasareneMm. CBoiCTBa JIPS. JIPS. JIP9
palOHAILHBIM 1 CTETICHH C JCHCTBUTEIBLHBIM MTOKa3aTeneM. HaxoxneHne 3HaUSHHi cTereHel ¢ 4/0 ’ ’
ACHCTBUTCIILHLIM panuoHanbHBIMU NoKaszarensmu. CpaBHeHue creneneii. [Ipeodpa3oBanus BHIPaKEHUH,
1I0KA3aTCICM cojiepyKaliX CTENEeHH.
JlaboparopHbie pabOTHI
[IpakTuyeckue 3aHATH, B TOM uucie B popme npaktudeckoin moaroroBku: [Ipeodpazosanus | 2/0

BBIPAKECHUM, COACPIKALUX CTEIICHH.

KoHTposbHbIe paboThI

CamocrosiTenpHas paboTa 00yJarouuxcs
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Tema 2.3 CoJepkaHue yueOHOro MaTeprajia, B TOM Uucie B (hOpMe MPAKTHICCKOMN OATOTOBKH 4 OK 04, OK 05
Crenennas 1 | Crenennas QyHKIWS, ee CBOJCTBA. 4/0
Gynkuus u ee JlaboparopHblie pabOThI * TIPS, JIP8, JIP9
rpapux [IpakTuyeckue 3aHsATHs, B TOM Yucie B GopMe MPaKTUYECKOW MOATOTOBKHU: )/
KoHTposibHBIE pabOTHI *
CamocTtosTenpHas padoTa 00yJaromuxcs *
Tema 2.4 Copneprkanue yueOHOT0 MaTepualia, B TOM YHciie B popMe IpaKTHIEeCKOM MOATOTOBKH 4 OK 04, OK 05
Wppaunonanshsie | 1 | Mpparmonanshble ypaBaeHus. CIIocoObl HX pelleHus 4/0
yPaBHEHHS JlaGopaTopHbie padoThI * JIPS, JIP8, JIP9
[TpakTHyecKue 3aHATHS, B TOM YHCIe B (hOpME MPAKTHUECKOW MOTOTOBKH: )/
KoHTposabHbIe paboThI *
CamocrosiTenpHas paboTa 00yJaromuxcs .
Tema 2.5 Cogepxanne yueOHOr0 MaTepuala, B TOM 4YKcie B popMe MPaKTUYECKON MOATOTOBKHU 2 OK 04, OK 05
Hppaunonansusie | 1 | WppanmonanpHble HepaBeHCTBa. CI0COObI MX pPELICHUS 2/0
HEPaBEHCTBA JlaGoparopHbie paboThI * TIPS, JIP8, JIP9
[IpakTuyeckue 3aHATH, B TOM 4uCie B (hopMe MPaKTUIECKOU MOATOTOBKHU: I/
%
KoHTposabHbIe paboThI
CamocrosiTenpHas paboTa 00yJaromuxcs *
Tema 2.6 Cogepxanne yueOHOro MaTepuala, B TOM 4ucie B popMe MPaKTUYECKON MOATOTOBKHI 2 OK 04, OK 05
[TokazarenbHas 1 Ompezenenne, CBOMCTBA U TpadHK MOKA3aTeIbHON QYHKIMH. DKOHOMUYECKUE pacueTsl | 2/2
byHKIUSA C IpUMEHEHHUEM MOoKa3aTeNbHON (PYHKIIMH JUIS CIISUATNCTa MO AIEKTPOHHBIM
npubopaM U yCcTpolcTBaM JIPS, JIPS, JIP9
JlabopaTopHbie paboThl *
[TpakTuyeckue 3aHATHs, B TOM YKcie B popMe MpakTUYeCKOi MOATOTOBKU */E
KoHTposbHBIE pabOTHI *
CamocTosTenpHas paboTa 00y4JaronuXcs: *
Tema 2.7 Copneprkanue yueOHOT0 MaTepualia, B TOM YHciie B popMe IpaKTHIECKOM MOATOTOBKH 8 OK 04, OK 05
IToka3zarenbHble 1 [Ipocreiinre nokazareiabHble ypaBHEHUS U HEPABEHCTBA. Y paBHEHUS U HEPABEHCTBA, 4/0
ypaBHEHUS U CBOJISIIIIMECS K TPOCTEHIIINM 3aMeHOI Hen3BecTHOr0. CHCTEMBI MTOKa3aTeIbHBIX TIPS, JIP8, JIP9
HEpaBEHCTBA yYpaBHEHUU U HEPABEHCTB.
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JlaGopaTopHbie pabOThI

[IpakTHyeckue 3aHATHS, B TOM YHCIE B (hOpMeE MPAKTHUECKON OATOTOBKU: Pemenue 2/0
MOKA3aTeNbHBIX YPABHEHU U HEPABEHCTB.
KonTponbsHbie paboThl
CamocrosiTenpHas paboTa 00y4aromuXcs:
Tema 2.6 Copneprkanue yueOHOTO MaTepualia, B TOM 4Hciie B popMe IPaKTUIECKOM MOATOTOBKH 6 OK 04, OK 05
Jlorapudmsr 1 Jlorapudm yucna. OcHoBHOE JIorapupMUIecKoe TOKIECTBO. JlecaTuyHbIe U
HaTypanbHble jorapudmel. Ceoiictsa norapudmos. Ilepexo kK HOBOMY OCHOBAHHUIO. 6/0 TIPS, JIP8, JIP9
JlaGopaTopHbie pabOThI
[IpakTHyeckue 3aHATHS, B TOM YHCiIE B (hopMe MPAKTHYECKON TOATOTOBKU */E
KoHTposabHbIe paboThI
CamocrosiTenpHas paboTa 00yJaromuxcs
Tema 2.7 Copepxanue yueOHOTo MaTepuana, B TOM Yucie B popMe MPaKTUYECKON MOATOTOBKHI 2 OK 04, OK 05
Jlorapugpmutecka [ Jlorapumuueckas GpyHKIUs, €€ CBONCTBA U rpaduK. IKOHOMUYECKUE PACUETHI C JIPS. JIPS. JIP9
5 pyrKuus IPUMEHEHHEM JIOrapu(GpMUIECKON QYHKIMHU 11 CIEMHUAINCTA [0 IEKTPOHHBIM 2/2 ’ ’
npubopaM U yCcTpoHcTBaM
JlaGopaTopHbie pabOThI *
[IpakTHyeckue 3aHATHS, B TOM YHCiIE B (hopMe MPAKTHYECKON OATOTOBKU */E
KoHTpoapHBIE pabOTHI *
CamocrosTenbHas paboTa 00y4aromuxcs:
*
Tema 2.8 Cogepxanue yueOHOro MaTepuala, B TOM Yucie B popMe MPaKTUYECKON MOATOTOBKHU 8 OK 04, OK 05
Jlorapudpmuuecku | 1 [Ipocreiimue norapudmMuyeckie ypaBHEHHs 1 HEPABEHCTBA. Y paBHEHHUS U 6/0
€ YpaBHEHHS U HEPaBEHCTBA, CBOJSIINUECS K MPOCTEHIIINM 3aMEHOM HEU3BECTHOTO. JIP5, JIP, JIP9
HEpaBEHCTBA
JlaGopaTopHbie pabOThI *
[IpakTHyeckue 3aHATHS, B TOM YHCIe B (hOpMe MPAKTHUECKON OATOTOBKU: Pemenue 2/0
Jorapu(MHUECKUX YpaBHEHHUI U HEPABCHCTB
KoHTposbHbIe paboThI
CamocTosTenpHas padoTa 00yJaromuXcst
Pa3zgen 3
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IIpsimble u

IVIOCKOCTH B 32
MPOCTPAHCTBE
Tema 3.1 CopepxaHre yueOHOro MaTeprala, B TOM YHciie B opMe MPAKTHIECKOMN MOATOTOBKH 4 OK 04, OK 05
OcHOBHbIE 1 [TpeamMeT cTepeoMeTprn. AKCHOMBI CTEPEOMETPHUH U CICACTBUSA M3 HUX. AKCHOMBI IO | 4/2
MOHSTHUSA 9JICKTPOHHBIM MTPUOOpPaAM U YCTPONCTBAM * JIP6, JIP7, JIP9
crepeomerpun | JlabopatopHbie pabOTHI *
[TpakTuyeckue 3aHATHs, B TOM YKcie B popMe MpakTUYECKOi MOATOTOBKU *
KoHTpoapHBIE pabOTHI *
CamocTtosTenbHas paboTa 00y4JaroIuxcs:
Tema 3.2 Cogepxanue yueOHOro MaTepuala, B TOM Yucie B popMe MPaKTUYECKON MOATOTOBKHI 12 OK 04, OK 05
[TapamtenpHocTs | 1 B3anMHOe pacnosiokeHue IpsIMbIX B IPOCTPAHCTBE. YTOJ MEXAY ABYMS IIPSMBIMHU. 10/2
MPSIMBIX U [TapamnensHOCTh IPsAMOIL M IIIOCKOCTU. [lapannensHocTs miiockocre. Tetpasap u JIP6, JIP7, JIPY
IIJIOCKOCTEMN napajuiesenumnes]. 3aaui Ha MOCTPOCHHUE CEUCHUM. 3a1aun MPAKTUUECKOro Xapakrepa
CHEIHMANIMCTA 10 3JIEKTPOHHBIM MPUOOpaM U yCTpOicTBaM
JlaboparopHbie pabOTHI *
[IpakTuyeckue 3aHATHS, B TOM YuCie B (popMe MPaKTUIECKON MOATOTOBKHU:
Pewenne 3amad o reme «llapamiesbHOCTb NPSIMBIX U IIJIOCKOCTEN». 2/0
KoHTposbHBIC pabOTHI *
CamocTtosTenbHas paboTa 00y4JaroIuxcs: *
Tema 3.3 Cojeprkanue yueOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2 OK 04, OK 05
[TapannensHoe 1 [MapannensHas npoekuust purypsl. U300pakeHue MIOCKUX U IPOCTPAHCTBEHHBIX
MIPOEKTUPOBAHUE buryp B crepeoMeTpur. 3a1a4M MPAKTUIECKOTO XapaKTepa CIelnaaInucTa mno 2/2 JIP6, JIP7, JIP9
U €r0 CBOMCTBA. 3JIEKTPOHHBIM IpHOOpaM U yCTpOHCTBaM
JlaGopaTopHbie pabOThI *
[IpakTuyeckue 3aHATHs, B TOM YKcie B (popMe MpakTUYECKOM MOATOTOBKU */E
KonTponsHbie paboThl
CamocTtosaTenpHas padora
Tema 3.4 Copepxanue yaueOHOT0 MaTepuala, B TOM YHCie B opMe MPAKTHIECKON MOATOTOBKH 4 OK 04, OK 05
HepnieHauKymspH | | [lepnenauKkynsipHbIE MPsIMBIE B TPOCTpaHCTBE. CBA3b MEXY NApaJIEIbHOCTBIO U IP6. JIP7. JIP9
OCTb NPAMBIX U NEPIEHAUKYJSIPHOCTBIO B IPOCTpaHCTBE. TeopeMa o npsiMoi, EpIEHUKYIISIPHON K ’ ’
IJTIOCKOCTEH mockocTy. [Ipu3Hak neprneHauKyIIPHOCTH TPSIMOM U IJIOCKOCTH 4/0
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JlaGopaTopHbie pabOThI

[IpakTHyeckue 3aHATHS, B TOM YHCiIE B (hopMe MPAKTHYECKON OATOTOBKU */E
KoHTposbHBIC pabOTHI *
CamocTtosTenpHas paboTa 00y4Jaroumxcs: *
Tema 3.5 CopepxaHue yueOHOro MaTepuala, B TOM YHcie B opMe MPAKTHIECKON MOATOTOBKH 6 OK 04, OK 05
[epniennukynsp | 1 OmnpeneneHne NEprHeHIUKYNIIpa, HAKIOHHOM M NMpOeKIHH. PaccTosHuE OT TOYKH [0
Y HAaKJIOHHBIE mwiockocT. Teopema 0 Tex MEPHEHAUKYISIpPax. YTOI MEXIy MPSIMOM W IUIOCKOCTHIO. | 6/2 JIP6, JIP7, JIP9
3ajaun MPAaKTMYECKOIO XapakTepa CHeluajucTa IO SJCKTPOHHBIM HpubopaM u
YCTPOMCTBAM
JlaGopaTopHbie pabOThI *
[IpakTHyeckue 3aHATHS, B TOM YHCIIE B (hopMe MPAKTHYECKON OATOTOBKU */E
KoHnTposabHble paboThl
CamocrositenbHas pabora o0ydaromuxcs
Tema 3.6 CojeprkaHue yueOHOro MaTepuaia, B TOM 4ncie B (hOpMe IPAKTHIECKOMN OATOTOBKU 4 OK 04, OK 05
JIByrpaHHBII 1 Omnpenenenue AByrpaHHoro yria. ['panu, pedpo AByrpaHHoro yria. JIMHeHHbIH yrom
yrod. IBYrpaHHoro yria. [lepneHauKkyspHble IIocKocTy. [Ipu3Hak nepneHIuKyaIspHOCTH JIP6, JIP7, JIP9
[eprienauKynspH JBYX IJ10cKocTel. [IpssMoyronbHbli napanienenunes. 3aiaud IpakTHIeCKOro 2/2
OCTh XapakTepa M 3a/1a44 U3 CMEKHBIX JTUCIHILIHH.
IJIOCKOCTEH. JlaboparopHble pabOThI *
[IpakTHyeckue 3aHATHS, B TOM YHCIIE B (hOpME MPAKTHUECKOM MOTOTOBKH: 2/0
Pentenue 3a1a4 no reme «lIpsiMble U IJIOCKOCTH B IPOCTPAHCTBEY
KonTponsHbie paboThl
CamocTtosTenpHas padoTa 00yJaronuXcs:
Pa3znen 4 12
DJIeMEeHThbI
KOMOUHATOPUKH
Tema 4.1 Copneprkanue yueOHOT0 MaTepualia, B TOM 4Hciie B popMe IpaKTHIECKOM MOATOTOBKH 4 OK 04, OK 05
Pa3zmerienus u 1 Hctopus pa3Butus komOuHaTOpuKH. OCHOBHBIE OHATHS. [IpaBUI0 yMHOXKEHMSL.
IIEPECTAaHOBKH Omnpenenenue pasMelieHui U nepecTaHoBOK. POpMyJIbl JIJIsl BBIYMCIEHUS YHCia 4/2 JIPS, JIP7, JIP9
IEPECTaHOBOK U pa3MelieHuil. [Ipumepsl TEKCTOBBIX 3a/1a4 CHEIHATUCTa 110
JIEKTPOHHBIM IPUOOPaM U YCTPOHCTBAM
JlaGopaTopHbie pabOThI *
[IpakTHyeckue 3aHATHS, B TOM YHCiIE B (hopMe MPAKTHYECKON TOATOTOBKU */E

KoHTposbpHBIE pabOThI
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CamocTosTenpHas padoTa 00yJaronuXcs:

Tema 4.3 CopepxaHre yueOHOro MaTeprala, B TOM YHciie B opMe MPAKTHIECKOMN MOATOTOBKH 4 OK 04, OK 05
Coueranus nux | 1 OrnpezneneHne coueTaHU U3 N 3JIEMEHTOB 10 M B Kaxa0M. PopMyiia ajis moacuera 4/2
CBOMCTBA yucia couetanuid. OTinune coueTaHui OT MEPECTAaHOBOK M pa3MeEIIeHUH. 3aaaun JIPS, JIP7, JIP9
PAKTUYECKOT0 XapakTepa ClelUaIicTa Mo IEKTPOHHBIM MprOopaM U YCTPOHCTBAM
JlaGopaTopHbie pabOThI *
[TpakTHyecKue 3aHATHS, B TOM YHCie B (hOpMe MPAKTHUECKOW MOTOTOBKH: */E
KoHTposbHBIE pabOTHI *
CamocTosTenpHas padoTa 00y4JaroIuXCs: *
Tema 4.4 Cogepxanue yueOHOro MaTepuala, B TOM 4Yucie B popMe MPaKTUYECKON MOATOTOBKHI 4 OK 04, OK 05
®opmyna OuHoma | 1 Bo3Benenue aByusieHa B LIyl HEOTPULIATENIbHYIO cTeneHb. PopMmyiia OMHOMA 2/2
Herotona. Herorona. Cxema 1 BBIYMCIICHUS! ONHOMHUAIBHBIX K03()(DUITMEHTOB (TPEyroJIbHUK PS5, JIP7, JIPY
CaoiicTBa [Tackans). CBoiicTBa OUHOMUATBLHBIX KOOPPUIIUEHTOB. 3aja41 TPAKTUIECKOTO
OMHOMMHATBHBIX XapakTepa CIelMATUCTa 110 3JEKTPOHHBIM IPpUOOpaM U ycTpoicTBaM
k03 duuuenToB. | JlaGopaTopHbIE pabOTHI *
Tpeyrombauk [IpakTrdeckue 3aHATHS, B TOM YUCIIEe B popMe NMPAKTHUECKOU MOATOTOBKH: Pemrenne 3aaa4 mo | 2/0
ITackans. TeMe «DJIeMEHThl KOMOMHATOPUKU
KoHTposabHbIe paboThI
CamocrosTenpHas padoTta
Pa3zpnen 5 14
MHOrorpaHHUKHU
Tema 5.1 CopepxaHue yaeOHOro MaTeprala, B TOM YHCciie B popMe MPAKTHIECKON MOATOTOBKH 6 OK 04, OK 05
[TonsTue 1 [TonsTre MHOTOTpaHHUKA. ['panu, BepiInHbI, pedpa MHOTOrpaHHUKA. BeImyKiibie 1 4/2
MHOI'OTPaHHUKA. HEBBIITYKJIble MHOTOTpaHHUKH. Teopema Diinepa. [Ipusma. [Ipsamast u HakoHHAs P4, JIP7, JIP9
[Ipusma npusma. [IpaBunbnas npusma. [lapamienenunen. Ky6. [Tnomans noxHoit u 60koBoi
MMOBEPXHOCTU MPU3MBI. 33]1a4¥ IPAKTUYECKOTO XapaKTepa CIELHAINCTA 110
AJIEKTPOHHBIM IPUOOpaM U YCTPOHCTBAM ®
JlaGopaTopHbie padoThI 2/0

[IpakTuyeckue 3aHATUS, B TOM 4HCie B (hopMe MPaKTHUECKONW NOAroTOBKU: Pemenue 3a1ad o
teMe «lIpuzmar»

KoHTposabHbIe paboThI

CamocrosiTenpHas padoTa 00yJaronuxcs:
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Tema 5.2 Copepxanne yueOHOro MaTepualia, B TOM YHcie B GopMe MPaKTHIECKON MOATOTOBKH 6 OK 04, OK 05
[Tupamuga 1 [Mupamuna. [IpaBunpHas nmupamua. [Inomaas OOKOBOW M TIOTHOW MTOBEPXHOCTH 4/2
nUpaMubl. Y ceueHHas MupaMuia. 3a1aun MpakTHUYeCKOro Xapakrepa CrelnuaiiucTa mno P4, JIP7, JIP9
AJIEKTPOHHBIM IpUOOpaM U YCTPOHCTBAM ®
JIaGopaTopHbIe PabOTHI 2/0
[IpakTuyeckue 3aHATH, B TOM 4ucie B (popme MpakTUYecKoi MOAroTOBKU: Pemenue 3anay mo
teme «I[Tupammuma» *
KoHTposbHbIe paboThI *
CamocrosiTenpHas paboTa 00y4arOIuXCs:
Tema 5.3 Cogepxanne yueOHOro MaTepuala, B TOM 4Yucie B popMe MPaKTUYECKON MOATOTOBKHU 2 OK 04, OK 05
[IpaBunbsHbBIE 1 Cummertpus B npoctpaHcTBe. [loHATHE MPaBUIBLHOIO MHOTOTPAaHHUKA. DJIEMEHTHI 2/2
MHOT'OTPaHHUKH CUMMETPHUU MPAaBUIBLHBIX MHOTOTPAaHHUKOB. CUMMETPHS B IPUPOJIE, APXUTEKTYPE, P4, JIP7, JIP9
TEXHHUKE, B OBITY. 3a]a4i MPAKTUIECKOTO XapaKTepa CIEeHUAINCTA 10 SJIEKTPOHHBIM
npubopaM U yCTporcTBaM *
JlaboparopHbie pabOTHI
[TpakTHyeckue 3aHATHS, B TOM YHCIe B (hOpME MPAKTHUECKOW MOTOTOBKH:
KoHTposbHble paboThI *
CamocrosiTenpHas paboTa 00yJIarOmuXCs:
Pa3nen 6 42
OcHOBBI
TPUTOHOMETPUH
Tema 6.1 Cogepxanue yueOHOro MaTepuala, B TOM 4Yucie B popMe MPaKTUYECKON MOATOTOBKHI 2 OK 04, OK 05
Pangnannas mepa | 1 VYrou B oguH paguad. PopMyIisl IIepexoa OT IpayCHOM K palMaHHOU Mepe U
yria Ha000poT. Tabiuila COOTBETCTBHSI MEXKIY I'PaIyCHOM M paJiuaHHOI Mepoii yria. 2/0
JlaGopaTopHbie pabOThI *
[IpakTHdeckue 3aHATHs, B TOM YUCiIe B OopMe MPaKTUISCKON MTOATOTOBKH: */E P4, BT, P9
KoHTposbHbIe paboThI
CamocrosiTenpHas paboTa 00y4arOIuXCs:
Tema 6.2 Cogepxanue yueOHOro MaTepuala, B TOM 4ucie B popMe MPaKTUYECKON MOATOTOBKHU 2 OK 04, OK 05
[ToBopoT Touku | 1 Omnpenenenue eAMHUYHON OKpYKHOCTU. [I0oBOPOT TOUKM BOKPYT Hauana KOOpJIWHAT HA
BOKPYT' Hauana yroi o 1 —0.. COOTBETCTBUE MKy CHCTBUTEIBHBIMU YHCIAMU M TOYKAMHU equHu4HON | 2/0
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KOOpJAUHAT OKPY>KHOCTH. JIP4, JIP7, JIP9
JlaGopaTopHbie pabOThI *
[IpakTHyeckue 3aHATHS, B TOM YHCie B (hOpMe MPAKTHUECKOW MO OTOBKH: */E
KoHTposbHBIC pabOTHI *
CamocTosTenpHas padoTa 00y4JaronuXcs: *
Tema 6.3 Cogepxanue yueOHOro MaTepuala, B TOM 4ucie B popMe MPaKTUYECKON MOATOTOBKHI 2 OK 04, OK 05
Onpenenenue 1 Ornpezenenne cuHyca, KOCHHyca, TAHT€HCA U KOTAHTe€HCa JACHCTBUTEIBLHOTO YHCIA. JIP4. TIP7. TIPS
CUHYCa, Tabuuiia 9acTo BCTPEYArONIMXCsl 3HAYCHHI CMHYCa, KOCHMHYCA, TAHreHca ¥ Kotanrenca. | 2/0 ? ’
KOCHHYCa, JlaboparopHbie pabOTHI *
TaHT'CHCA U [IpakTryeckue 3aHITHs, B TOM YUCIIe B (hOpMe NMPAKTHIECKOM MOATOTOBKH: * [k
KOTaHI'CHCa KoHTposapHBIE pabOTHI *
ACUCTBUTCIIBHOIO | CamocTrosTenabHas paboTa 00y4aromuxcs:
qucha. *
Tema 6. 4 Copneprkanue yueOHOTO MaTepualia, B TOM 4Hciie B popMe IPaKTUIECKOM MOATOTOBKH 2 OK 04, OK 05
3HaKy CHHYCA, 1 3HaKu CHHYCa, KOCHHYCAa, TAHI'€HCA U KOTAHI€HCa 10 YETBEPTSIM. 2/0
KOCHHYyCa JIP4, JIP7, JIP9
yea, JlaGopaTopHbie pabOThI
TaHTeHCa U = *
[IpakTudeckue 3aHATHS, B TOM YUCiIe B (hOopMe MPaKTUIESCKON TTOATOTOBKH: * /%
KOTaHTeHca /
KoHnTpoabHble paboThI *
CamocTosTenbHas paboTa 00y4JaroIuxcs:
*
Tema 6.5 CojieprkaHue yueOHOro MaTeprajia, B TOM Yucie B (hOpMe IPAKTHICCKOMN OATOTOBKH OK 04, OK 05
3aBUCHUMOCTD 1 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO U CIENCTBUS U3 Hero. dopmyna, JIP4. JIP7. JIPO
MEX]Ly CHHYCOM, yCTaHABJIMBAIOIIIAsl 3aBUCUMOCTh MEK/Y TAHT€HCOM U KOTAHTCHCOM OJIHOTO U TOro e | 2/0 ’ ’
KOCHHYCOM, yria.
TQHI'€HCOM JlaGopaTopHbie pabOoTHI *
OJIHOIO U TOrO XK€ | [TpakTHUYECKHE 3aHATHS, B TOM YHCIIe B (popMe MPaKTUYECKON TOATOTOBKH */E
yria KonTponbsHbie paboThl *
CamocTosTeapHas padoTa 00yJaromuxcs: *
Tema 6.6 Cogepxanue yueOHOro MaTepuala, B TOM 4Yucie B popMe MPaKTUYECKON MOATOTOBKHI 12 OK 04, OK 05
Tpuronomerpuue | 1 Crioco0sI mpeoOpa3oBaHmsl U JOKA3aTeIbCTBA TPUTOHOMETPHUECKUX TOXaecTB. CHHYC,
CKHE TOXKJECTBA KOCHUHYC, TAHT€HC YTJIOB 0 U —0.. DopMyibl cioxkenusi. CHHYC, KOCHHYC U TAHTEHC 8/0
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NBOIHOrO aprymenTa. @opmyisl npuseaeHus. Cymma u pa3HOCTb CHHYCOB U
KOCHHYCOB.

JlaGopaTopHbie pabOThI

[IpakTHyeckue 3aHATHUS, B TOM YHCIIE B (hOpME MPAKTHUECKOM MOATOTOBKH:
TpuronomeTpruyeckue TOXKAECTBA.
CymMa M pa3HOCTh CHHYCOB U KOCHHYCOB.

2/0

KoHTpoapHBIE pabOTHI

2/0
*

CamocTtosTenbpHas paboTa 00y4Jarouuxcs:

JIP4, JIP7, JIP9

Tema 6.7
Tpuronomerpuue
CKue (QYHKIUU

Copneprkanue yueOHOT0 MaTepualia, B TOM 4Hciie B popMe IpaKTHIEeCKOM MOATOTOBKH

1 Onpenenenue GyHKIMN CHHYCA, KOCUHYCA, TAHTCHCA M KOTAHI€HCA, OCHOBHBIE
cBoiicTBa u rpaduku. Onrcanue TpON3BOICTBEHHBIX IPOIIECCOB C TIOMOIIBIO TpaduKOB
¢GyHKuui. 3a1a4y IPAKTUYECKOI0 XapaKkTepa CHEeMaIiCcTa M0 3JIeKTPOHHBIM ITprdopam
U YCTPOMCTBAM

4/2

JlaGopaTopHbie pabOThI

[IpakTHyeckue 3aHATHS, B TOM YHCie B (hOpMe MPAKTHUECKOW MOTOTOBKH:

*/*

KoHTpoabpHBIE pabOTHI

CamocTtosTenbpHas paboTa 00y4Jarouuxcs:

OK 04, OK 05

JIP4, JIP7, JIP9

Tema 6.8
ApKkcunyc,
apKKOCHHYC U
apKTaHT€HC

Copneprkanue yueOHOT0 MaTepualia, B TOM YHciie B popMe NpaKTHIEeCKOM MOATOTOBKH

1 Onpez[eneHI/Ie dApPKCHUHYCA, apKKOCHHYCA, apKTAHI'CHCA U apKKOTAaHI'CHCA. ApKCI/IHYC,
APKKOCHHYC M apKTAHT'CHC OTPULATCIIBHOTI'O apryMCHTAa

4/0

JlaGopaTopHbie pabOThI

[TpakTHyeckue 3aHATHS, B TOM YHCie B (hOpMe MPAKTHUECKOW MOTOTOBKH:

*/*

KoHTposbpHBIE paboThI

CamocrosTenbHas pa60Ta o6yqafoumxc51:

OK 04, OK 05
JIP4, JIP7, JIP9

Tema 6.8
Tpuronomerpuue
CKHE ypaBHEHUS U

HEPaBEHCTBA

COI[G ZKaHHC yqe6H0ro MaTcpuaja, B TOM YHCJIC B (bopMe HpaKTquCKOﬁ IIOATrOTOBKH

1 [Ipocreiinue TpuroHoMerpuueckrue ypaBeHus. O1HOPOHbIE TPUTOHOMETPUYECKUE
ypaBHEHHs. Penienre TpUroHOMETpUUYECKUX YPABHEHUI METOIOM PA3JIOKEHUSI Ha
MHoOuTeNu. [TpocTeiiire TpuroHoMeTpryecKkue HepaBeHCTBA. 3aaul IPaKTUIECKOTIO
XapakTepa CIEeLUAINCTA 10 EKTPOHHBIM IpUOOpaM U yCTpoiicTBaM

12

10/4

JlaboparopHbie pabOTHI

[IpakTHyeckue 3aHATUS, B TOM 4YKcie B (hopMe MPaKTUUECKON NOArOTOBKU: Pemienue
TPUTOHOMETPUYECKUX YPABHEHHM.

2/0

KoHTposbpHBIE pabOThI

OK 04, OK 05
JIP4, JIP7, JIP9
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CamocTosTenpHas padoTa 00yJaronuXcs:

Paszpnen 7 22
Koopaunatsl u
BEKTOPHI B
NPOCTPAHCTBE
Tema 7.1 1 Copneprxanue yueOHOTO MaTepuaa, B TOM 4iciie B popMe IPaKTUIECKOH MOATOTOBKH: | 4 OK 04, OK 05
[TonsTre BekTOpa Omnpenenenue BEKTOpa, JUIMHA BEKTOPA, KOJUTMHEAPHBIE BEKTOPBI, PABHBIE BEKTOPHI, 4/0
B IIPOCTPAHCTBE COHAIIPaBJICHHbIE U IPOTUBOIOJIOKHO HANPABICHHbBIE BEKTOPHI. JIPS, JIP7, JIP9
JlaGopaTopHbie pabOThI *
[IpakTuyeckue 3aHsATHs, B TOM Yucie B GopMe MpaKTUUECKOW MOATOTOBKHU: */E
KonTponbsHbie paboThl
CamocTtosTenbpHas paboTa 00y4Jarouuxcs:
Tema 7.2 CopepxaHue yueOHOr0 MaTeprala, B TOM YHciie B opMe MPAKTHIECKON MOATOTOBKH 4 OK 04, OK 05
JeiictBus ¢ 1 CrnosxeHue BEKTOPOB IO MPABIITY TPEYTOJIbHUKA U IPABHITY Mapajljiesiorpamma.
BEKTOpaMH [IpaBuiio MHOTOYrOJIbHHUKA /JIs1 HOCTPOEHUSI CYMMbI HECKOJIBKMX BEKTOPOB. 4/0 JIPS, JIP7, JIP9
[IpoTrBOMONOXKHBIE BEKTOPHL. Pa3HOCTH BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YHCIIO.
CaolicTBa AecTBUI HaJl BEKTOpaMH.
JlaGopaTopHbie pabOThI *
[IpakTuyeckue 3aHsATHs, B TOM YuCie B popMe MPaKTUYECKOW MOATOTOBKHU: */E
KonTponbsHbie paboThl
CamocTtosTenbpHas paboTa 00y4yaroUuXxcs:
Tema7.3 CopepxaHue yueOHOro MaTeprala, B TOM YHciie B opMe MPAKTHIECKOMN MOATOTOBKH 4 OK 04, OK 05
Kommnanapueie | 1 Omnpenenenre KOMIUIaHAPHBIX BEKTOPOB. [Ipr3HaK KOMIIaHAPHOCTH TPEX BEKTOPOB. 4/0
BEKTOPBI. [IpaBuno napamienenunena s HOCTPOESHUS CYMMBbI TPEX HEKOMILJIAaHAPHBIX BEKTOPOB.
Teopema 0 pa3yioKeHUH MPOU3BOIBLHOTO BEKTOPA MO TPEM HEKOMILIAHAPHBIM. JPS, JIP7, JIP9
JlaGopaTopHbie pabOThI *
[IpakTHyeckue 3aHATHS, B TOM YHCIe B (hOpMe MPAKTHUECKOW MO OTOBKH: */E
KoHTposbHbIe paboThI
CamocrosiTenpHas paboTa 00yJIarOmuXCs:
Tema 7.4 Cogepxanne yueOHOro MaTepuala, B TOM 4Yucie B popMe MPaKTUYECKON MOATOTOBKHI 4 OK 04, OK 05
[IpsmoyronbHas | 1 Omnpenenenue NpsiMOYroJIbHOM CUCTEMbI KOOPAMHAT B IpocTpaHcTBe. Ha3zBanue u 2/0
cuctema o0o3HaUYeHNE KOOpAUHATHBIX oceil. KoopauHaTel Touku u BekTopa. JlelcTBus Hax JPS, JIP7, JIP9
KOOp/JMHAT B BEKTOPaMH, 33JJaHHbIMU KoopJuHaTaMmu. Paguyc-Bexkrop. Haxoxnenue koopauHar
MIPOCTPAHCTBE. BEKTOpA [0 KOOPJAWHATAM ero KoHIa U Hauana. [Ipocreiiime 3a1aun B KOOpAMHATAX.

38




JlaGopaTopHbie pabOThI

[IpakTHyeckue 3aHATHS, B TOM YHCiIe B (hopMe MPaKTHUECKOM moAroToBku: [Ipocreiimme 2/0
3a/1a4¥ B KOOpJIMHATAX.
KonTponbsHbie paboThl
CamMocTosTenpHas padoTa 00yJaronuXcs:
Tema 7.5 Cogepxanne yueOHOro MaTepuala, B TOM 4YKcie B popMe MPaKTUYECKOM MOATOTOBKHI 4 OK 04, OK 05
CkansipHoe 1 Omnpenenenue yria Mexxay Bekropamu. [lepnenukynspHeie BeKTopsl. CKalsipHOE
IIPOU3BE/ICHNE IIPOU3BEICHUE BEKTOPOB. BpIUNCIIEHNE KOCUHYCA YITIa MEXKAY BEKTOPAMH. 4/0 JIPS, JIP7, JIP9
BEKTOPOB. JlaboparopHbie pabOTHI *
[TpakTuyeckue 3aHATHs, B TOM YuCie B popMe MPaKTUYECKOW MOATOTOBKHU: */E
KonTponbsHbie paboThl
CamocTosTenpHas padora
Tema 7.6 Cogepxanne yueOHOro MaTepuala, B TOM 4Yucie B popMe MPaKTUYECKON MOATOTOBKHU OK 04, OK 05
Ucnons3oBanue | 1 | Pemenue 3a/1a4 KOOPAMHATHO-BEKTOPHBIM METOIOM. *[E
KOOpIMHAT U JlabopaTopHbie paboOThI JIPS, JIP7, JIP9
BCKTOPOB IIpH I[IpakTHyecKUe 3aHATHS, B TOM 4ucie B popMe MpaKTHUecKoi oAroToBKK: Pemmenue 3aqau no | *
pemeHnn teme «Koop/inHaThl 1 BEKTOPHI B MPOCTPAHCTBE 2/0
MAaTCMaTH4CCKUX | KoHTPOJIbHBIC PAaOOTHI
U IPUKIAIHBIX | CamocTosATeNIbHASA PAO0Ta 00YJaOIIUXCA:
3a/1a4
Pa3nea 8 18
DOYyHKIUH U
rpaguxku
Tema 8.1 Cogepxanne yueOHOro MaTepuala, B TOM 4ucie B popMe MPaKTUYECKON MOATOTOBKHI 2 OK 04, OK 05
QyHKIHH 1 [onsrne yncnoBoit GyHKINHU, CTIOCOOBI 3a1aHust QyHKIMH. O0IacTh onpeaeseHus U
MHOKeCTBO 3HadeHuil. ['paduk dyHkipu. Onucanue Mpou3BOACTBEHHBIX MPOIECCOB ¢ | 2/2 JIP6, JIP4, JIPT,
OMOIIBIO TPaPUKOB (PYHKITHIA JIP9
JlaGopaTopHbie pabOThI *
[IpakTuyeckue 3aHsATHs, B TOM YuCie B popMe MPaKTUYECKOW MOATOTOBKHU: */E
KoHTposbpHBIE pabOThI
CamocTtosTenbpHas paboTa 00y4Jarouuxcs:
Tema 8.2 CoJeprkaHue yueOHOro MaTeprajia, B TOM uncie B hOpMe NPAKTHICCKON OATOTOBKH OK 04, OK 05
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[TpeoOpazoBanus
rpapuKoB
byHKIUi

1 [IpeobpazoBanus rpaguKoB QYHKIMIA: CHMMETPHSI OTHOCHTEIHHO KOOPIMHATHBIX OCEH,
napaieNbHBIA TIEPEHOC BAOJIb KOOPAWHATHBIX OCEH, CXKAaTHe WM pacTshKeHHE rpaduka
BJI0JIb KOOPAMHATHBIX OCEH.

2/0

JlaboparopHbie pabOTHI

HpaKTI/I‘IeCKI/Ie 3aHATHA, B TOM YHCJIC B (bOpMC HpaKTquCKOﬁ IIOATOTOBKM.

*/*

KoHTposbHbIe paboThI

CamocrosiTenpHas paboTa 00yJIarOIuXCs:

JIP6, JIP4, JIP7,
JIP9

Tema 8.3
CaoiicTBa

byHKIUi

COI[G ZKaHHC yqe6H0ro MaTcpurajia, B TOM YHCJIC B (bopMe HpaKTquCKOﬁ IIOATrOTOBKH

1 CBoiicTBa (hyHKIIMH: YETHOCTh, HEYETHOCTh, OTPAaHHYEHHOCTD. [IpomMexyTku
BO3pacTaHus U yObIBaHUs, HAUOOIbIIEe U HAUMEHbIIIEE 3HAYCHHS, TOUKH SKCTPEMYyMa.
CBoiicTBa TMHEHHOH, KBaIPaTUYHOM, KYCOYHO-IMHEHHOM U APOOHO-IIMHEHHOMN
dbyukuii. [Ipumeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEH B peabHBIX MpoIeccax 1
SBICHUAX. Apudmerndeckue onepannu HaJ GyHkuusamu. CroxHas QyHKIH
(xommno3unus). [lonstue o HenpepbiBHOCTU (HyHKIIMU. B3auMHO 0OpaTHbIe QyHKIUU.
3a1aun MPaKTUYIECKOTO XapakTepa CIeNHUaInCTa 110 3JIEKTPOHHBIM TpUOopaM u
YCTpONCTBAM

14

12/2

JlaboparopHbie pabOTHI

[MpakTuueckue 3aHATHS, B TOM YHcie B opMe pakTHYecKoi noarorosku: [loctpoenue u
yreHue rpadukoB dynkuuid. MccnenoBanue GyHKINH.

2/2

KoHTpoapHBIE pabOTHI

CamocTtosTenbpHas paboTa 00y4Jarouuxcs:

OK 04, OK 05

JIP6, JIP4, JIP7,
JIP9

Pa3znen 9
KpyrJble Tesa

16

Tema 9.1
Hunuanap

Copneprkanue yueOHOT0 MaTepualia, B TOM 4Hciie B popMe IpaKTHIEeCKOM MOATOTOBKH

1 | [Tonsarue numuuapa. [Imomans MoBepXHOCTH UIUHIPA.

4/0

JlaGopaTopHbie pabOThI

HpaKTI/I‘IeCKI/IC 3aHATHA, B TOM YHCJIC B (bopMe HpaKTI/I‘IeCKOﬁ MOArOTOBKM: Perienue 3agau

2/0

KoHTposbpHBIE pabOThI

CamocrosTenbHas pa60Ta o6yqa}0m1/1xc;1

OK 04, OK 05

JIP4, JIP7, JIP9

Tema 9.2
Konyc

Copepxanue yueOHOro MaTepualia, B TOM YHcie B GopMe MPaKTHISCKON MOATOTOBKH

1 [Tonsartue xonyca. Ilnomanp MoBepXHOCTH KOHYCA. Y CEYEHHBIH KOHYC.

4/0

JlaGopaTopHble pabOThI

OK 04., OK 05.
JIP4, JIP7, JIP9
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[TpakTHdeckue 3aHATH, B TOM YUCIE B (hopMe MPaKTUICCKOU MOATOTOBKH: 2/0
KonTponpHbie paboThl *
CamocTtosaTenpHas padoTa 00yJaronuxcs
Tema 9.3 Cogepxanne yueOHOro MaTepuala, B TOM Yucie B popMe MPaKTUYECKON MOArOTOBKHI 4 OK 04, OK 05
Cdepa 1 Cdepa u map. BzanmHoe pacnonoxenue cepsl 1 IockocTH. KacarenbHast MI0CKOCTh
K chepe. [Tnomans chepsl. 4/0 14, JIP7, JIP9
JlaboparopHbie pabOTHI *
[TpakTuyeckue 3aHATHs, B TOM YuCie B popMe MPaKTUYECKOW MOATOTOBKHU: *
KoHuTposbHbIE paboThI *
CamocTtosTenbpHas paboTa 00y4JaroUuxcs: *
Pa3zgen 10 30
Hayvaua
MaTeMaTH4ecKOr
0 aHAJIH3a
Tema 10.1 Cogepxanue yueOHOro MaTepuala, B TOM 4ucie B popMe MPaKTUYECKON MOATOTOBKHU 2 OK 04, OK 05
[TocnenoBarensn | 1 CriocoObI 3a1aHUS U CBOMCTBA YMCIIOBBIX MOCIeoBaTenbHOCTeH. [loHsTHE O TIpenene
oCTH nocineaoBarenbHOCTU. CyllecTBOBaHHE Mpeiesia MOHOTOHHOM OrpaHUYeHHON 2/2 JIp4, JIP7, JIP9
nocnenoBarenbHocTu. CyMMHpOBaHUE MOC/Ie0BaTeNbHOCTEN. beckoHeuHo
yObIBaroIasi TeOMETPUYECKasi IPOTPECCHS U €€ CYMMa.
JlaboparopHbie pabOTHI *
[TpakTuyeckue 3aHATHs, B TOM YUCie B opMe MPaKTUYECKOW MOATOTOBKHU: */E
KonTponsHbie paboThl *
CamocTosTeapHas padoTa 00yJaronuxcs: *
Tema 10.2 Cogepxanue yueOHOr0 MaTepuala, B TOM 4Yucie B popMe MPaKTUYECKON MOATOTOBKHU 28 OK 04, OK 05
IIpousBognas u | 1 [Tonatne o mpow3BOTHOW (YHKIUHM, €€ TEeOMETPUYECKHH M (U3NYECKHHA CMBICI.
ee MpUMEHEHUs [IpousBonnas crenennoit pynkuuu. [Ipasuna auddepeHunpopanus. 22/8 J1P4, JIP7, JIP9

[Tpon3BoiHBIE OCHOBHBIX AJIEMEHTAPHBIX QyHKIHN. [I[pon3BoaHAS CIOXKHON (QYHKITUH.
YpaBHeHus KacaTesbHOM K rpaduky GyHkuuu. Bo3pactanue u yObiBaHME (QYHKIMH.
Okcrpemymbl QyHKIuU. [IprMeHeHre Mpon3BOIHON K TOCTPOSHHIO IpauKoOB
¢ynkuuii. Hanbonbiee n HauMeHblee 3HaueHus pyHkuuu. Bropas npousBojaHas, ee
reoMeTpuIecKuil u pusnueckuii cMmpici. [IpuMepbl HCTIOTB30BaHMS IPOU3BOTHON /ISt
HaXO0XJICHUs HAWIYYILIEero PeleHus B IPUKIAAHBIX 3aJa4ax. 3a1a4y IPAKTHYECKOTO
XapakTepa CIeLHMAIUCTa 110 3JEKTPOHHBIM IPUOOpaM U ycTpoicTBaM

JlaGopaTopHbie pabOThI
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[IpakTHueckue 3aHATHS, B TOM YHCIIE B (hOpME MPAKTHUECKOU MOATOTOBKH:

Boruncnenue npon3BoaHbIX 2/0
YpaBHeHHS KacaTenbHOU K rpa@uKy QyHKIIHH. 2/0
[TpumMeHeHrne TpPON3BOIHON K IOCTPOCHHIO TpadUKOB (PYHKITHIA. 2/0
KonTposbHBIC pabOTHI *
CamocTosTenpHas padoTa 00yJaroIuXCs: *
Paznen 11 18
O0bembl TeJ
Tema 11.1 CojeprkaHue yueOHOro MaTepraia, B TOM 4ncie B (hOpMe IPAKTHIECKOM OATOTOBKU 4 OK 04, OK 05
O6bem 1 | Monsite 06beMa. OGHEM IPIMOYTOILHOTO NapasuIeIeHIena 4/0
IPSAMOYTOIBHOTO | JIaGopaTopHbIe pabOTHI ¢ JIP4, JIP7, JIP9
napajuienenuneaa | [Ipakrudeckue 3aHsITHs, B TOM YUCiIe B OpMe MPAKTHYECKOM MOATOTOBKH: )/
KoHTposibHBIE pabOTHI *
CamocrosTeapHas padoTa 00yJaromuxcs: *
Tema 11.2 Cogepxanne yueOHOro MaTepuala, B TOM 4Yucie B popMe MPaKTUYECKON MOATOTOBKHU 4 OK 04, OK 05
O6beM mpsimoii | 1 | O6Bem mpsiMoii mpr3MbL. OGHEM [IHITHHIPA. 4/0
MIPU3MBI U JlaGopaTopHbie pabOThI *
LITHHIPA [IpakTH4ecKue 3aHsTUsI, B TOM YUciie B HOpMe MPAKTUYECKON IOArOTOBKH: [ JIP4, JIP7, JIP9
KoHTposiabHbIe paboThI *
CamocTtosaTenpHas paboTa 00yJaromuxcs *
Tema 11.3 CopepxaHue yueOHOro MaTepuala, B TOM YHCcie B popMe MPAKTHIECKON MOATOTOBKHU 6 OK 04, OK 05
O6bem 1 | O6beM HakTOHHOI pH3MbL. O6beM mupamuabl. OGbEM KOHYCA. 4/0
HaKJIOHHOM JlaGopaTopHbie paboThI * Jip4, JIP7, JIP9
IIPU3MBI, [TpakTuyeckue 3aHATHs, B TOM Yucie B hopMe MpaKkTUYecKor moAroToBKu: Perenne 3a1a4 2/2
IIUPaMHUJIbL 1 KonTponbsHbie paboThl *
KOHYyCa CamocrosTeabHas padoTa 00yJarouuxcst *
Tema 11.4 Cogepxanne yueOHOro MaTepuala, B TOM 4Yucie B popMe MPaKTUYECKON MOATOTOBKHU 4 OK 04, OK 05
O6vemmapa | 1 | O6wem mapa u ero gacreii. 4/0
JlaGopaTopHbie pabOThI * JIP4, JIP7, JIP9
[IpakTHyeckue 3aHATHS, B TOM YHcie B (hOpMe MPAKTHUECKOW MOATOTOBKH: )/
KoHTposabHbIe paboThI *
CamocTtosaTenpHas paboTa 00yJaromuxcs *
Paznea 12 16
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HHuTrerpay u ero

NpUMeHeHHe
Tema 12.1 Cogepxanue yueOHOro MaTepuala, B TOM 4Yucie B popMe MPaKTUYECKON MOATOTOBKHU 2 OK 04, OK 05
IlepBooOpaznas. | 1 Onpenenenne nepBoodpasnoit GpyHkiru. OCHOBHOE CBOWCTBO EPBOOOPA3HOM, €T0
OcHoBHOE reoMeTpuueckuii cMpici. Tabnuiia nepBooOpa3HbIX HEKOTOPBIX HYHKIUI 2/0 J1P4, JIP7, JIP9
CBOICTBO JlaGopaTopHbie pabOThI *
nepBOOOPasHON. | [IpakTUdecKHe 3aHATHs, B TOM YHcie B JopMe MPAKTUYECKOi OArOTOBKH: */E
KoHTposbHbIe paboThI
CamocrosiTenpHas padoTa 00y4arOIuXCs:
Tema 12.2 Cogepxanne yueOHOro MaTepuala, B TOM 4Yucie B popMe MPaKTUYECKON MOATOTOBKHU 4 OK 04, OK 05
[IpaBuiia 1 [IpaBuno HaxOXIeHHS IEPBOOOPAZHBIX ISl MHOTOUWICHA, CII0KHON (PYHKIIUH.
HAXO0XKJICHUS BoiHeceHne MOCTOSHHOTO MHOKHUTEJIS. 2/2 J1P4, JIP7, JIP9
1epBoo0pasHeIX | JIaGopaTopHbie paboThI *
[IpakTHueckue 3aHATHS, B TOM YHCIIE B (hOpME MPAKTHUECKOU MOATOTOBKH: 2/0
[TpaBuia HaXx0XKJISHHsI IEPBOOOPA3HBIX
KonTponbsHbie paboThl
CamocTtosTenbpHas paboTa 00y4Jarouuxcs:
Tema 12.3 Copneprkanue yueOHOT0 MaTepualia, B TOM YHciie B popMe IPaKTHIEeCKOM MOATOTOBKH OK 04, OK 05
[Tnomanp 1 Omnpenenenne KpUBOIMHEHHOM Tpanenuu. Teopema 0 HaX0XKIEHUH TIOIIA U
KPHUBOJIMHEHHON KPUBOJIMHENHOM Tpaneuuu. 3ajauu MpaKTUIECKOro XapakTepa CreluaaucTa 1no 2/2 JIP4, JIP7, JIP9
Tpanenuu JJIEKTPOHHBIM ITPHOOpaM U YCTPOHCTBaM
JlaGopaTopHbie pabOThI *
[TpakTHdeckue 3aHATH, B TOM YUCIE B HopMe MPaKTUISCKON MOATOTOBKH: */E
KoHTposabHbIe paboThI
CamocrosiTenpHas paboTa 00yJIarOmuXCs:
Tema 12.4 Cogepxanne yueOHOro MaTepuala, B TOM 4Yucie B popMe MPaKTUYECKON MOATOTOBKHI 2 OK 04, OK 05
WHrerpair. 1 [onsarue onpenenennoro uarerpana. @opmyna Hetorona-JleiiOHUIa 151 BEIYUCIICHUS
Brruncnenue OTpeIeNIEHHOr0 MHTEerpajia 2/0 J1P4, JIP7, JIP9
HMHTEIrpajioB JlaGopaTopHbie pabOThI *
[TpakTHdeckue 3aHATHs, B TOM YUCie B HopMe MPaKTUISCKON MTOATOTOBKH: */E
KoHTposabHbIe paboThI
CamocrosiTenpHas paboTa 00y4arOmuXCs:
Tema 12.5 Cogepxanne yueOHOro MaTepuala, B TOM 4Yrcie B popMe MPaKTUYECKON MOATOTOBKHU 4 OK 04, OK 05
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Brruncnenue 1 [Tpumenenne popmynsl HeroTona-JleiiOHuIa 11t BEIYUCIEHUS MI0MIanei puryp JIP4, JIP7, JIP9
riouaieu ¢ 2/2
MOMOIIbIO JlaboparopHblie pabOThI *
UHTETpajioB [IpakTudeckue 3aHATHS, B TOM YUCiIe B (hOpMe MPaKTUICCKON TTOATOTOBKH:
Brruncienue nionaaeil ¢ moMOIbI0 HHTErPAJIOB 2/0
KoHTposbHBIC pabOTHI *
CamocrosTenpHas padoTta
Tema 12.6 Cogepxanue yueOHOro MaTepuala, B TOM 4ucie B popMe MPaKTUYECKON MOATOTOBKHI 2 OK 04, OK 05
[Ipumenenus 1 | [Tpumenenust mepBooOpa3HO PYHKIIMN U HHTETpata B ”HPOPMAIIMOHHBIX CHCTEMAX 2/2
nepBooOpasHoil | JlaGopaTopHbie pabOTHI * Jib4, JIP7, JIP
dynkumn u [TpakTuyeckue 3aHATHs, B TOM YuCie B popMe MPaKTUYECKOW MOATOTOBKHU: */E
MHTErpajia B KoHTposbHBIC pabOTHI *
IPHKIATHBIX CamocrosTenbHas padoTa 00y4aroImuXcs: *
3aayax
Paznea 13 16
DJIeMeHThI
Teopuu
BEPOATHOCTEN U
MaTeMaTH4YeCKO
i CTATUCTHKH
Tema 13.1 Copneprkanue yueOHOT0 MaTepualia, B TOM 4Hciie B popMe IpaKTHIECKOM MOATOTOBKH 2 OK 04, OK 05
CiyuaitHoe 1 Buibl coOBITHIA: ClTy4daiiHOe COOBITHE, TOCTOBEPHOE COOBITHE, HEBO3MOXKHOE COObITHE, | 2/2
coOBITHE. COBMECTHBIC WJIM HECOBMECTHBIC COOBITHS, TPOTUBOIOJIOKHBIC COOBITHS. P4, JIP7, JIP9
BepositHocTh PaBHOBO3MOXXHBIE ¥ HE PABHOBO3MOXHBIE UCXOAbl. Oniepaniuu HaJl COOBITUSIMH.
COOBITHSL. Kitaccuueckoe onpezenenue BepoATHOCTU COOBITHSI U €ro cBoicTBa. BeposiTHOCTH B
3a/layax CBSA3AHHBIX C AIEKTPOHHBIMU IPUOOpPAMU U YCTPOHCTBAMHU
JlaboparopHbie pabOTHI *
[TpakTHdeckue 3aHATHs, B TOM YUCIE B hOopMe MPaKTUISCKON MOATOTOBKH: */E
KoHTposabHbIe paboThI
CamocTosTenpHas padoTa 00y4JaronuXcs:
Tema 13.2 Cogepxanue yueOHOro MaTepuala, B TOM Yucie B popMe MPaKTUYECKON MOArOTOBKHU 6 OK 04, OK 05
Teopemsl 1 Teopema cioxeHus: BEpOATHOCTEN JBYX HECOBMECTHBIX cOObITHM. [loHsTHE 4/2
CIIOKECHHS U HE3aBUCHUMBIX COOBITHIL. TeopemMa yMHOKEHUS BEPOATHOCTEH JBYX HE3aBUCUMBIX P4, JIP7, JIPY
YMHOKEHUS cOOBITHI. 3aJaun PAKTUIECKOTO XapaKTepa CIENUAINCTA 110 SJIEKTPOHHBIM IPpUOOpaM
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BEPOSATHOCTEN

| 1 yCTPOMCTBAM

JlaGopaTopHbie pabOThI

[IpakTHyeckue 3aHATHS, B TOM YHCIIE B (hOpME MPAKTHUECKOM MOATOTOBKH:

Pemienne npakTuyeckux 3a/1a4 ¢ IPUMEHEHHEM BEPOSITHOCTHBIX METO/IOB. 2/0
KoHTposbHBIC pabOTHI *
CamocTosTenpHas padoTa 00yJaromuXcs
Tema 13.3 Cogepxanne yueOHOro MaTepuala, B TOM 4Yucie B popMe MPaKTUYECKON MOATOTOBKHI 2 OK 04, OK 05
Cratuctuueckas | 1 OtHocuTenbHast yactora. CTaTUCTUYECKAsi BEPOATHOCTD. 3a/1auil PAKTUYECKOTO 2/2
BEPOSITHOCTD XapakTepa clelnuaIiucTa no MHQOpMaMOHHBIM CUCTEMAM * P4, JIP7, JIPY
JlaboparopHbie pabOTHI *
[TpakTuyeckue 3aHATHs, B TOM YuCie B popMe MPaKTUYECKOW MOATOTOBKHU: *
KoHTposbHbIe paboThI *
CamocTosTenpHas padoTa 00yJaroIuXCs
Tema 13.4 Cogepxanue yueOHOro MaTepuala, B TOM 4Yucie B popMe MPaKTUYECKON MOATOTOBKH 6 OK 04, OK 05
ITonsartue o 1 Crnyualinas BenuuuHa. Pacnipenenenue 3HaueHui Ciry4aifHON BEJIMYUHBI 10 6/6
3aa4ax BEPOATHOCTSIM H 110 yactoraM. [lomuron vactor. ['ucrorpamma. LlenTpansHbie P4, JIP7, JIPY
MaTEMATHUECKOI TeHAeHIIMH. Mepsl pa3Opoca. 3agaun MpakTHIECKOTO XapaKkTepa CIeNUaInCTa 1Mo
CTATHCTHKIA JJIEKTPOHHBIM ITPHOOpaM U YCTPOHCTBaM
JlaboparopHbie pabOTHI *
[IpakTuyeckue 3aHsATHs, B TOM YUCie B popMe MPaKTUYECKOW MOATOTOBKHU: */E
KoHTposbHBIE pabOTHI *
CamocrosTeapHas padoTa 00yJaromuxcs: *
Pa3zpen 14 16
YpaBHeHust u
HepaBeHCTBA
Tema 14.1 Copneprkanue yueOHOT0 MaTepualia, B TOM 4Hciie B popMe IpaKTHIEeCKOM MOATOTOBKH 6 OK 04, OK 05
PaBHocunbHOCTS | 1 PaBHOCHIIBHOCTh ypaBHEHHIA, HEPaBEHCTB, CHCTeM. [loHsTHe ypaBHEeHUs-ciencTBus. | 4/0
YpaBHCHHI 1 Bo3Benenne ypaBHEHHS B UETHYIO CTemneHb. [loTeHiupoBaHue orapu(pMUIECKUX JIp4, JIP7, JIP9
HEPABEHCTB. ypaBHeHui. J[pyrue npeobpazoBanusi, NPUBOASILINE K YPABHEHUIO-CIIEICTBUIO.
YpaBHeHUs- OcHOBHBIE IPUEMBI UX PEUICHNUs (pa3I0KeHNEe Ha MHOKHUTEIIH, BBEJCHUE HOBBIX
CJIEJICTBUSI. HEU3BECTHBIX, MOJICTAHOBKA, IpadUUECKUN METOJ).
JlaboparopHbie pabOTHI *
[IpakTHyeckue 3aHATHS, B TOM YHCIIE B (hOpME MPAKTHUECKON MOATOTOBKH:
[ToTeHnmpoBanue JorapuGMUUSCKUX YPABHCHHIA. 2/0
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KoHTposbpHBIE pabOThI

CamocrosiTenpHas paboTa 00yJarOIuXCs:

Tema 14.2 Cogepxanue yueOHOro MaTepuala, B TOM 4YKcie B popMe MPaKTUYECKON MOATOTOBKHI 4 OK 04, OK 05
PaBHocunbHOCTE | 1 | OcHoBHbIe TOHATHSA. Penienne ypaBHeHUH 1 HEPABEHCTB C MOMOIIIBIO CUCTEM. 4/0
ypaBHEHUU U JlaGopaTopHbie pabOThI * JIp4, JIP7, JIPY
HEPABEHCTB [IpakTHyecKue 3aHATHS, B TOM YHCIe B (hOpMe MPAKTHUECKOW MOATOTOBKH: */E
CUCTEMaM. KoHTposabHbIe paboThI
CamocrosiTenpHas paboTa 00y4aromuXcs:
Tema 14.3 CoJepkaHue yueOHOro MaTeprasia, B TOM Yucie B (hOpMe NPAKTHICCKOMN OATOTOBKH 2 OK 04, OK 05
PaBHocunbHOCT | 1 | OcHoBHbIe TOHATHA. Bo3BeieHNe ypaBHEHHUI U HEPABEHCTB B UETHYIO CTEIEHb. 2/0
YPaBHEHHH U JlaGopaTopHbie pabOThI * Jip4, JIP7, JIP9
HCPaBCHCTB HA | [IpakTHYECKHUE 3aHATHA, B TOM YHUCIIe B popMe IPaKTHIECKOH MOATOTOBKH: */E
MHOXKECTBAX. KoHTposbHBIC pabOTHI
CamocrosiTenpHas padoTa 00yJIarOIuXCs:
Tema 14.4 Cogepxanue yueOHOro MaTepuala, B TOM Yucie B popMe MPaKTUYECKON MOATOTOBKHU 2 OK 04, OK 05
Meron | | MeTo1 ”HTEpBAJIOB ISl YPaBHEHHI U HEPABEHCTB. 2/0
MHTEPBAJIOB I | JlabopaTopHbIE pabOThI * Jip4, JIP7, JIP9
YPaBHCHUHU U [TpakTHdeckue 3aHATHs, B TOM YUCiIE B GopMe MPaKTUISCKON MTOTOTOBKH: *
HEPaBCHCTB KoHTposbHBIC pabOTHI *
CamocrosTeabHas padoTa 00yJaromuxcs: *
Tema 14.5 Cogepxanue yueOHOr0 MaTepuala, B TOM 4Yucie B popMe MPaKTUYECKON MOATOTOBKHU 2 OK 04, OK 05
CucreMmsl 1 | PasHocunbpHOCTE cucteM. CHUCTEMBI-CIIEACTBUS. MeTOo 3aMEeHbI HEN3BECTHBIX. 2/0
ypaBHeHui#i ¢ | JlaGopaTopHble paboOThI * JIp4, JIP7, JIP9
HCCKOJIPKUMU [IpakTrdeckue 3aHITHs, B TOM YUClIe B (hOpME NMPAKTHIECKOM IMOATOTOBKH: */*
HCU3BECTHBIMU | KOHTpPOJIbHBIE paOOTHI *
CamocrosTeabHas padoTa 00yJaromuxcs: *
DK3aMeH 6
Koncynbranum 12
Bcero: | 336
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3. YCJIOBHSI PEAJIN3AIIAN PABOYEN ITPOTPAMMBI YUEBHOM
TV CHMUILIAHBI

3.1. TpeOoBaHuss K MHHMMAJIBHOMY  MATepPHAJIbHO-TEXHHYECKOMY
o0ecre4eHnIo
Peanuzanus yueOHOM JUCHUIUIMHBI TpeOyeT Hanmuuug ydyeOHOro KkaOuHeTa
MaTeMaTUKH

O6opynoBanne yueOHOro KadOuHeTa:

KommuiekT yueOHo-MeTonn4deckoi JokyMeHTanuu. Crnenuani3upoBaHHas yueOHas
Me0eb: CTOJ NpenoAaBaTes, CTyJ NpenoaaBaTesi, CTONbI ISl CTYAEHTOB, CTYJIbs
JUISl CTYZI€HTOB, KJIACCHAs JTOCKA.

Pa6ouas IIporpamMmma MOKCET OBITH pcain3oBaHa € IIPHUMCHCHHUCM PA3JIMYHBIX
06p2130BaTCJIBHBIX TCXHOJIOT Hﬁ, B TOM 4YHCJIC C IIPHUMCHCHHUCM IHMCTAHIITMOHHBIX
06p2130BaTCJIBHBIX TEXHOJOTUH 1 QJICKTPOHHOI'O O6y‘l€HI/IH.

3.2. UudopMmannonHoe odecnevyeHne 00y4yeHmsi:
NepeueHb YUCOHBIX M3JaHUM, DJIEKTPOHHBIX W3JIaHUM, dJIEKTPOHHBIX U MHTEpHET-
pecypcoB, 00pa3oBaTeNbHBIX MIATHOPM, dJIECKTPOHHO-ONOIMOTEYHBIX CUCTEM, BEO-
CHUCTEM Il OpraHu3aluy JUCTAHIMOHHOTO OOYYeHUs] U YOpPaBJICHUS UM,
HCIIOJIb3yeMbIe B 00pa30BaTEILHOM IPOIECCE KaK OCHOBHBIC M JOTOJHUTEIHHBIC
HMCTOYHUKH.

OcHOBHBbIE HCTOYHHUKM:
1. MaTtemaruka: anreOpa 1 HadaJla MaTeMaTHIeCKOT0 aHaIn3a, TECOMETPHSL.
Anre0Opa 1 Havajla MaTEMaTUYECKOTo aHan3a (6a30BbIi U yIiTyOJICHHBINH YPOBHU).
10-11 knaccel, yaueonuk/ 11.A. Anumos, FO.M. Konsarun, M.B.- M.:
[IpocBemenue, 2022.- 463 c.
2. Maremaruka: yueOHUK Juist cryaeHToB yupexaenuin CI10/ . 1. I1exnenkuii -
13-e uzn.,crep.-M.: 1Ll «Axanemusi», 2018. — 320 c.
3. Martemaruka: yueOHuk juist cryaeHToB yupexaenuid CI10/ C.I'.I'puropnes - 2-¢
u3 ., crep.-M.: UL «Axanemus», 2018. — 368 c.

JlonoiHNTE ILHbIE UCTOYHUKH:

1. bammakoB M.M. Matematuka: yueouauk/M.U. bammakos. — 9-e u3z., ctep. — M.:
Axanemnst, 2014
2. baimvakoB M.U. Maremaruka: 3anauauk/M. . bammakos. — 5-¢ u3., crep. —
M.: Akanemus, 2014.
3. Atanacsn JI.C. I'eometpust 10-11 ki1.: yue6. ais 061meoOpa3oBaTeIbHBIX
yupexkIeHUi.- 22-¢ u3a.- M.: IIpocsemenne, 2014-255c.
4. Matematuka: Yuebnuk / B.I1. I'puropses.- M.: UL Axanemus, 2016.-368 c.
5. KonmoropoB A.H. Anre6pa u Hauana ananuza: yue6. aist 10-11 kit
0011e00pa3oBaTeNbHBIX YUpexKIeHH.- 17-¢ u3a.- M.: IIpocsemienue, 2015.-384 c.
6. boromonor H.B. [IpakTuueckue 3aHATHs 110 MaTeMaTHKe: Y4ueb. mocooue s
cpeaHux cmell. yue0. 3aBefieHnii-6 uza.-M.: Beicmr. mik., 2003-495c.

JJIeKTPOHHBbIE U3IAHUA (3JIEKTPOHHBbIE PeCypcehl):
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1.MadopmarinonHo-odpa3oBaTeabHas cpena «Poccuiickas 37eKTpOHHAS IITKOJIAY -
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.Buaeomarepuan:
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/I-3YhgJwoRw
https://youtu.be/jGL4KS8 WDjE
https://youtu.be/6LKJSEO9IWFc
https://youtu.be/Xfrp9obfcg8
https://youtu.be/DMbc-0Y3cls
https://youtu.be/6apOKP8wmRU
https://youtu.be/L Tzihr[24DAhttps://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 no MateMaTUKe : TOATOTOBKA K
TeCTUpOBaHUIO U 3Kk3amenHy / B. B. Bepementok, B. B. Koxymiko. — 3-e uzg. —
Mumnck : Terpanut, 2017. — 176 c. — ISBN 978-985-7081-89-9. — Tekcr :
3JICKTPOHHBIHN // DIEKTPOHHBIN pecypc 1nudpoBoit oOpazoBaTensHOM cpeast CI1O
PROFo6pazoranue : [caiit]. — URL: https://profspo.ru/books/88838 (mara
obpamenus: 30.08.2020). — Pexxum moctyma: mis apropusup. [loas3oBareneit
2. BepemeHniok, B. B. TpeHaxep no maremMaTuke JyIsl TIOJTOTOBKHU K
[EHTPaIN30BaHHOMY TECTUPOBAHUIO U dK3aMeHy / B. B. Bepementok. — 3-e uz.
— Mumnck : Terpanur, 2019. — 176 ¢. — ISBN 978-985-7171-36-1. — Tekcr :
AJIEKTPOHHBIN // DIEKTPOHHBIN pecypc 1udpoBoit oopazoBaTenbHol cpeabl CITO
PROFo6pazoBanue : [caiir]. — URL: https://profspo.ru/books/88848 (nara
obpamienusi: 27.08.2020). — Pexxum noctyna: nis aBropusup. [lonaszoBareneit
3. Maremaruka : yue6Hoe nocobue / coctaButenu H. B. denoposa. —
Bonrorpan : Bonrorpanackuit mactutyT 6usneca, 2009. — 87 ¢. — ISBN 978-5-
9061-7299-0. — TeKcT : 2IEKTPOHHBIH // DIEKTPOHHBIN pecypc udpoBoi
obpazoBarensHol cpeapl CITIO PROFo6pa3oBanue : [caiit]. — URL:
https://profspo.ru/books/11332 (nara obpamenus: 22.08.2020). — Pexxum gocryma:
JUTS aBTOPU3UDP. TTOJIb30BaTEIICH
JJIeKTPOHHO-0U0INOTEYHAS CUCTEMA:
IPR BOOKS - http://www.iprbookshop.ru/78574.html
Beb-cucTeMa 1191 opraHu3anuy JUCTAHIIUOHHOTO 00y4YeHHsl U
yIpPaBJICHUA UM:
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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/
https://infourok.ru/simmetrii-v-kube-v-parallelepipede-v-prizme-i-piramide-2442552.html
https://youtu.be/7pHP5rHWVVY
https://vk.com/video-152579821_456239042
https://youtu.be/iAODi_4oS4Y
https://videouroki.net/video/29-obiem-shara.html
https://youtu.be/l-3YhgJwoRw
https://youtu.be/jGL4K8_WDjE
https://youtu.be/6LKJ8EO9WFc
https://youtu.be/Xfrp9obfcg8
https://youtu.be/DMbc-0Y3c1s
https://youtu.be/6apOKP8wmRU
https://youtu.be/LTzihrI24DA
https://vk.com/video-67041943_170518246
https://youtu.be/hBo3KcfLScw
https://youtu.be/9Rkn0PLrahk
https://vk.com/video-67041943_170518301
http://www.iprbookshop.ru/78574.html

Cucrema guctanuronHoro ooydenus OIATIOY «AnekceeBCKuit KOS

http://moodle.alcollege.ru/

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOH
JANCIHUITJINHBI

KouTposib uM omeHka pe3yJbTaToB

OCBOCHHS y4YEOHOW JMHCIMTIUIMHBI

OCYIICCTBIACTCA IIPCIIOAABATCIIEM B IIPOHCCCE TIPOBCACHHA TCOPCTHUYCCKHUX U

IMPAKTHYCCKHUX 3aHSITI/If/'I, OK3aMCHa.

Pe3yabTaTrsl 00yueHust
(ocBOCHHBIE YMEHUS1, YCBOCHHbIC 3HAHUA),
C Y4€TOM JIMYHOCTHBIX Pe3yJibTAaTOB

@opMbI M METOAbI KOHTPOJIS U
OLIEHKH Pe3yJbTATOB 00y4eHHUs

B pe3yJsbTarte ocBoOeHHs Y4eOHOI0
NpeaMeTa BbINYCKHHK HA 0a30BOM YpPOBHe
HAYYHJICH:

CBOOOJHO  ONEPUPOBATH’  HOHATHIMH:
KOHEYHOE MHOKECTBO, 3JIEMEHT MHOYKECTBA,
IIOJIMHOKECTBO, IIEpPECEUCHHUE, 0ObEIUHEHHUE

151 Pa3HOCTh MHOECTB, YHUCJIOBBIE
MHOXECTBA HAa KOOPAMHATHOM MPSMOW,
OTPE30K, UHTEpBAaJ, IIOJIyHHTEPBAI,

MPOMEXYTOK  C  BBIKOJIOTOM  TOYKOW,
rpaduyeckoe MpeacTaBICHUE MHOXKECTB Ha
KOOPAVHATHOM IIJIOCKOCTH;

-33/1aBaTb MHOJXKECTBA IIEPEUYUCICHUEM U
XapaKTepUCTUUYECKUM CBOVCTBOM;
-OIIEpUPOBATh IOHATUSAMM: YTBEPKICHUE,
OTpHILIAHWE YTBEPXKACHUSA, HCTUHHBIE U
JIO’KHBIE YTBEPKICHUS, IPUUNHA, CIEIACTBHE,
YaCTHBIM ciay4yaid oOOLIEro yTBEPKICHUS,
KOHTPIIPUMED;

-IPOBEPSTh  NPHUHAJICKHOCTh  DIIEMEHTA
MHOECTBY;

-HaxOJUTh TNepecedeHrue U OObEeIUHEHHUE
MHOXECTB, B TOM YHCJIE IIPEICTABICHHBIX
rpadguyeckn Ha YHUCIOBOM NpsAMONM U Ha
KOOPAUHATHOM IIJIOCKOCTH;

-IIPOBOJUTH JIOKA3aTEIbHBIC PACCyXKACHUSA
TUIS 000CHOBaHUs UCTUHHOCTH
YTBEPKIACHUM.

B moBcegHEBHOW XW3HU M NPU U3YYECHHH

[IpoBepka 1oMaIIHero 3a1aHusl.
3amura npakTU4ecKon paboThI.
Y CTHBIN ¥ IMCBMEHHBIN OIPOC.
DK3aMeH.

3 32[605 " Aajiec: 3HaTb OMPCACIICHNUEC MOHATUSA, 3HATh U YMCTh 000CHOBBIBAThH CBOICTBA (HpI/IBHaKI/I, €CJIM OHHU GCTL)
NOHATHUSA, XapaKTCPU30BaATh CBA3U C APYTUMU MNOHATUAMU, IIPCACTABIIAA OAHO IOHATUC KAK YaCTh LEJIOCTHOTO
KOMIIJIICKCA, UCITI0JIb30BAaTh ITIOHATHUE U €TI0 CBOICTBa Ipu NpOBCACHNU paCCY)KI[eHPIﬁ, JA0Ka3aTeJIbCTB, PCIICHUUN

3a1a4.
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JIPYTUX TPEAMETOB:

-MCIOJIb30BAaTh UHCIOBBIE MHOYKECTBAa Ha
KOOPJAMHATHOM MNPSIMOW M Ha KOOPAMHATHOMN
IJIOCKOCTA  JUISl  ONHCAHUSl  PEalbHBIX
MIPOLIECCOB U SABJICHUMU;

-IIPOBOJINTh JTOKA3aTEJIbHBIE PACCYKICHUS B
CUTyallUsiX TOBCEAHEBHOW JKU3HU, TMpHU
pelIeHnuHt 3a7a4 U3 JPYTrux NpeaMeToB
-CBOOOHO ~ OmNEpUpOBATH  TOHATUAMM:
HaTypajbHOE YHUCIIO, MHOKECTBO
HATypallbHBIX ~ YHCEJ,  LEJI0€  YHUCIIO,
MHOECTBO II€JIbIX YHCEJ, OOBIKHOBEHHAas
npo0b, JnecsaThyHas JpoOb, CMEIIaHHOE
YUCJIO, PALMOHAIBHOE YHUCIO, MHOYXECTBO
pallMOHAJIBHBIX  YHUCEJ, HUppalMOHAIbHOE
YUCJI0, KOPEHb CTENEHH N, JIEHUCTBUTEIBHOE
YUCJI0, MHOKECTBO JIEUCTBUTEIbHBIX UYHCEIL,
reoMeTpuyecKas WHTEpIIpETALUS
HAaTypaJbHBIX,  LEJbIX,  palMOHAIbHBIX,
NEeUCTBUTEIBHBIX YHCEIT;

-IIOHUMATh WU OOBSICHATH PA3HUILY MEKIY
MO3UIIMOHHON U HEMO3UIIMOHHOW CUCTEMaMM
3aIACH YHUCET;

-IIEPEBOAUTh YHUCIA W3 OJHOM CHUCTEMBbI
3amucH (CUCTEMbI CUHCIICHHUS) B IPYTYIO;
-I0Ka3blBaTh W HCIOJIb30BaTh IPU3HAKU
JEIUMOCTA CYMMbI M TPOU3BEACHUS MpPH
BBITIOJITHEHUHA  BBIYMCICHUH W PEUICHUU
3a/ad;

-BBINIOJIHATh OKPYTJICHHE PAlMOHAIBHBIX U
MppAlMOHANBHBIX  YHMCEI C  3aJaHHOM
TOYHOCTBIO;

-CpaBHUBATH JEeUCTBUTEIBLHBIC qyucia
Pa3HBIMHU CITOCOOAMHU;

-MIOpSAJI0YMBATh YHWCIIA, 3alMCaHHbIE B BUJIC
OOBIKHOBEHHOW W IECATUYHOMN ApOoOH, YHCa,
3alMCaHHbIC c HCIIOJIb30BaHUEM
apu(PMETUIECKOTO  KBAQJAPATHOTO  KOPHS,
KOpHE# cTerieHu OobIie 2;

-Haxoaute HOJ wu HOK  pasHbiMu
cocobaMd W UCIOJIb30BaTh MX  MPHU
pELIECHNUH 33]1aY;

-BBITIOJIHATH BBIUUCICHUS U MPEe0Opa3oBaHUs
BBIPAKEHUM, COJEPKAIUX JIEHCTBUTEIbHbBIC
4yyciaa, B TOM YHCJIE€ KOPHU HATypaJIbHBIX
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CTCICHEM;

-BBINIOJIHATh CTAHJAPTHBIC TOXIECCTBCHHBIC
npeodpa3oBaHuUs TPUTOHOMETPUYECKHUX,
JorapuPMUYECKuX, CTCIICHHBIX,
HMPPALMOHAIBHBIX BBIPAXKCHUU.

B nosceomnesnoii owcusnu u npu uzyueHuu
opy2ux npeomemoas.

-BBITIOJTHATE M OOBSICHATH  CpaBHEHHUE
pe3yIbTaTOB BBIUHUCICHUN TIPH PEIICHUH
MPaKTHYECKUX  3aJad, B TOM  YHCIE
NPUOMKEHHBIX BBIUYMCICHUHN, WCIIONB3YS
pasHble CrIOCOObI CPAaBHEHHI;

-3allMChIBATh, CpaBHHUBATD, OKPYIIATH
YUCJIIOBBIC OAHHBIC PCAJIbHBIX BCIUYHH C
HCIIOJIB30BaHHUCM Pa3HbIX CHCTCM
HU3MCPCHUA,

COCTABJSITh M OLICHMBAaTh  Pa3HbIMU
Croco0aMM  YHWCJIOBBIE  BBIPAKEHUS TPH
pELICHNH NPAKTUYECKUX 3aJad W 3a1a4 W3
JIPYrUuX y4eOHBIX MPEIMETOB

-CBOOOTHO ~ ONEpUpOBATH  TOHATHUAMM:
YPaBHEHHE, HEPABEHCTBO, PAaBHOCWIbHBIC
YPaBHEHHS U HEPABEHCTBA, YpPABHECHHE,
ABJIAIOLLEECS CJIEZCTBUEM IpYyroro
YpaBHEHHS, YpAaBHEHHUsS, PABHOCWUJIbHBIE Ha
MHO’KECTBE, PAaBHOCUJIbHBIE PE0Opa30BaHMUs
YPaBHEHUI;

-pemiatb pa3Hble BHUIbl yYpaBHEHHH U
HEPAaBEHCTB U MX CHUCTEM, B TOM YHCIIE
HEKOTOPbIC ypaBHEHUS 3-U U 4-l CTENEHEM,
JIpOOHO-pallMOHAbHBIE U UPPALIMOHAJIBHBIE;
-OBJIAJIETh OCHOBHBIMU TUTIAMU
ITOKA3aTEIIbHBIX, Jgorapu(pMUIECKUX,
UPpAaLMOHAIBHBIX, CTEIICHHBIX YPaBHEHUN U
HEPABEHCTB M CTAHIAPTHBIMUA METOJAMH HX
pelIeHUI U NPUMEHATh UX IPU PELICHUN
3a1ag;

-IIPUMEHATh TeOopeMy be3dy K peleHuro
YPaBHEHUI;

-IPUMEHATh TeopeMy Buera s penieHus
HEKOTOPBIX YpPaBHEHHUW CTEIEHHW BBILIE
BTOPOW;

-[IOHUMATh CMBICJI TEOPEM O PaBHOCHIIBHBIX
U HEPAaBHOCWIBHBIX  IPeoOpa3OBaHUSAX
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YPaBHEHHI U YMETh UX JIOKA3bIBATh;
-BNIJIETh METOJaMHU pEIICHUs ypaBHEHU,
HEpaBEHCTB M HUX CHCTEM, YMETh BBIOHpAThH
METOJ peueHuss U OOOCHOBBIBATh CBOM
BBIOOD;

-ACIIONI30BATh METOJ  HWHTEPBAJIOB  JUIA
pEIIeHrs HEPaBEHCTB, B TOM YHUCJE TPOOHO-
palMoHaJbHBIX M BKJIIOYAOIMUX B cels
UppaIMOHaIbHbIC BHIPAKCHHS;

-pemiath  anreOpanyecKkue YpaBHEHHUS W
HEPAaBEHCTBA M MX CHCTEMBI C MapaMeTpamu
anredpanveckuM U rpauuecKuM METOIaMU;
-BIIA/IETh pa3HbIMU METOAaMHU
JI0Ka3aTeJIbCTBA HEPABEHCTB;

-pelaTh ypaBHEHUS B LIETIBIX YHCIIaX;
-U300pakaTh MHOXECTBA Ha IIJIOCKOCTH,
3aJaBacMble ypaBHEHHUSMHU, HEPABEHCTBAMU
U UX CUCTEMaMH;

-CBOOOJTHO HCIONIB30BaTh TOXJIECTBEHHBIC
peoOpa3oBaHus MPH PEUICHUH YPaBHEHUH U
CHCTEM YpaBHEHUU

B nosceonesnoii owcusnu u npu uzyueHuu
opy2ux npeomemoas.

-COCTaBJIATh W pelwaTb  ypaBHEHWUS,
HEPaBEHCTBA, UX CHUCTEMbl IpPU PELICHUU
3a/1a4 Jpyrux y4eOHbIX IPEAMETOB;
-BBIIIOJIHATH OLIEHKY npaBronoo0us
pe3yJIbTaTOB, IMOJIy4a€MbIX IpPU pELICHUU
pa3IMYHbIX YpaBHEHHI, HEPAaBEHCTB M HX
CUCTEeM TpU pEIIeHHHd 3anad APYyTux
y4eOHBIX MPEMETOB;

-COCTaBJIATh M pemaTh ypaBHEHUA W
HEPaBEHCTBA C MapaMeTpamMH MpU PEIICHUU
3a7a4 JPYTUX Y4eOHBIX MPEAMETOB;
-COCTaBJIATh YpaBHEHHE, HEPABEHCTBO WIIH
UX CHCTEMY, OIMCHIBAIOLIUE PEATBHYIO
CUTYyallI0O WM TPUKIAAHYIO  3ajady,
UHTEPIIPETUPOBATH MOJTy4YEHHBIC
pe3yJIbTaThl;

- UCMOJIb30BaTh IPOrPaMMHBIE CPEJCTBA MIPU
pELICHNN OTAENIbHBIX KJIacCOB YpaBHEHUH U
HEPABEHCTB

Bnagerb noHATUSAMU: 3aBUCUMOCTD BEJIMYHUH,
(GYHKIMS, apryMEHT U 3HaueHHe (QYHKIUH,
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o0jacTb  ONpeneNeHus] U MHOYKECTBO
3Ha4YeHUM (PYHKIUU, TpapuK 3aBUCHUMOCTH,
rpabuk  QyHKUMH, HyIHd  (QYHKIIHH,
MPOMEKYTKHU 3HaKOMOCTOSIHCTBA,
BO3pAaCTaHUE HA YHCIOBOM IIPOMEKYTKE,
yObIBaHME Ha YHUCJIOBOM  IPOMEXKYTKE,
HanOonpllee W HaWMEHbIIEEe 3HAaYCHHUE
GYHKIIMM ~ HA  YUCJIOBOM  TIPOMEXKYTKE,
nepuoandeckas (pyHKIUA, TepUo, YeTHAS U
He4YeTHas (PYHKIIMU; YMETh NMPUMEHATH ITH
MIOHATHS TIPH PEIICHUH 3a71aY,

BIAJCTh TIOHSATHEM CTeNeHHas (OYyHKIWS;
CTPOUTh €€ TpaduK U yMETh NPUMEHSTH
CBOMCTBa  CTEMEHHOW  (QYHKUUU  TIPHU
pelieHn  3a/1a4;

BIIA/ICTh MOHSATUSMU MoKa3aTesbHast
(GyHKIIHS, SKCTIOHEHTA; CTPOUTh UX TpaduKu
u YMETh MPUMEHSITh CBOMCTBA
MOKAa3aTebHOH (YHKIMM TIPH  PEIICHUN
3azay;

BJQJeTh  TOHATHEM  JlorapuMUUecKas
GyHKIHAS, CTpOUTh €€ TpaduKk u YyMETh
NPUMEHSITh  CBOMCTBA  jorapupmMuyeckoi
(YyHKUIMHU [IPU PELLIEHUU 3a]1ay;

BIAJCTh TOHATUSIMH TPUTOHOMETPUYECKUE
GyHKIHUU; CTPOUTh HMX TpaduKd U YMETh
MPUMEHSTh CBOWCTBA TPUTOHOMETPUUYECKUX
GbyHKUMNA TPU peIlICHUH 3a]1ay;

BIAJCTh TMOHATHUEM oOOpaTHas (QyHKIIMS;
OPUMEHSTh OTO TOHSTHE TPU PEUICHUU
3azay;

NPUMEHATh TPH PEIICHUM 3aJad CBOMCTBA
GyHKIOMA:  YETHOCTh,  MEPUOAUIHOCTD,
OTPaHUYECHHOCTB;

MIPUMEHSTh pu peneHnu 3a/1a4y
npeodpazoBanus rpadukoB QyHKIINH;
BJIAJICTh MOHATUSMU YHCIIOBas
MOCJIEIOBATENbHOCTh, apu(MeTHuecKas u
T€OMETPUYECKAS POTPECCUSL;

MPUMEHSTH MPU PEIICHUH 337a4 CBOMCTBA U
MPU3HAKH apupMeTHIeCKOn 17§
FeOMETPUYECKOU IIPOTPECCUM.

B noeceonesnou orcuznu u npu uzyueHuu
opyaux yueoHvix npeomemos:

-OIpeIeNIATh MO rpadukaM M UCIOJIb30BaTh
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IUI pelIeHUs NPUKIAIHBIX 3a1a4 CBOMCTBA
pealbHBIX IPOLECCOB M 3aBUCHUMOCTEHN
(HauOomnpIIE YW HaMMEHbIINE 3HAYCHUS,
IPOMEXYTKA BO3pacTaHus U  yOBbIBaHMS
(GYHKIIUHM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
aCUMITOTHI, TOYKH Meperuda, NEpuoa Hu
T.IL.);

-MHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE
KOHKPETHOM MPAKTUYECKOU CUTYAILUY;.
OmpeAeNsATh TOo Tpadukam MpPOCTEUIIHe
XapaKTEPUCTUKU MEPUOJNYECKUX IPOLIECCOB
B OHOJOrMM,  HKOHOMHKE, MY3BIKE,
paaMocBs3u U Ap. (aMIUIMTyAa, MEpPHOJ U
T.I1.)

Bnagets nonsituem 6€CKOHEYHO yObIBaroIas
reoMeTpuyecKas Iporpeccuss U yMeThb
IIPUMEHSTH €r0 IIPpY PELICHUN 3a/a4;
IIPUMEHATh Ul PELICHUs 3a1ad TEOPHIO

TIPEICTIOB;
BJIAJETh MOHITUAMU OECKOHEUYHO OOJIBIINE U
OECKOHEYHO MaJIble YHCJIOBBIE

MOCJIE0BATEILHOCTH U YMETh CpPaBHHUBATH
OECKOHEYHO OO0JIbIINE U OECKOHEYHO MaJlble
MOCJIEIOBATEIBHOCTH;

BIAJICTh MOHSATUSAMU: MTPOU3BOAHAS (PYHKITUU
B TOYKE, MPOU3BOIHAS (DYHKIINH;
-BBIYUCIISATh TPOU3BOAHBIC 3AJIEMEHTAPHBIX
byHKUIMNA 1 UX KOMOUHAITN;

-hccieoBaTh (GYHKIIMM HA MOHOTOHHOCTh U
IKCTPEMYMBI;

-CTPOUTH TPapUKH U MPUMEHSTHh K PEIICHUIO
3a/1a4, B TOM YHUCJIE C TapaMeTpoM;

-BJIQJICTh MOHATHEM KacaTeibHas K rpaduxy
GYHKIMM W YMETh TPUMEHITh €ro IpHu
pelIeHUH 3a]1aY;

-BJIaJICTh MOHSATUSIMU nepBooOpazHas
byHKIMS, ONpeIeTICHHBIN UHTETPAT;
-pUMEHATHh TeopeMy HproTona—Jleitonuna u
€€ CJICJCTBUA JUIsl pEeIIeHUs 3a/1ay.

B nosceonesnoii oicusnu u npu uzyuenuu
opyaux yueoHvix npeomemos:

-pemaTh MPUKIAJIHbIE 3a7a4i U3 OHUOJIOTHUH,
GU3UKK, XUMHUHU, DKOHOMHKUA U JIPYTUX
MPEJMETOB, CBSI3aHHBIE C HCCIEAOBAHUEM
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XapaKTEPUCTUK IPOLIECCOB;

- MHTEPIPETUPOBATH [IOJIy4YEHHBIE
pe3ybTaThl

OnepupoBaTh OCHOBHBIMH OMNHUCATEIbHBIMU
XapaKTEePUCTUKAMU  YHUCIIOBOTO  Habopa,
IIOHATUEM TE€HEpajbHasi COBOKYIIHOCTb U
BBIOOPKOH U3 HEE;

-ONEPUPOBATh  IOHATUSAMHU: 4YACTOTA W
BEPOSITHOCTH coObITHS, cyMMma 51
MPOU3BEICHUE BEPOATHOCTEN, BBIYUCIATH
BEPOATHOCTH COOBITHII HAa OCHOBE IMOJCYETa
YUCJIa UCXOJIOB;

-BJIAJICTh OCHOBHBIMU MIOHATUAMU
KOMOWHATOPUKHU U YMETh UX MPUMEHSTH MPU
pelLIeHUH 3a1a4;

-UMETh TPEJCTaBICHHE 00 OCHOBaX TEOPUU
BEPOSITHOCTEN;

-UMETh IIPEJACTABICHUE O JHUCKPETHBIX W
HETIPEPBIBHBIX CIYYalHBIX BEIWYMHAX U
pacIpeeneHusIX, 0 HE3aBUCUMOCTH
CIIy4alHbIX BEJINYMH;

-UMETh TNPEACTABIEHUE O MATEMATHYECKOM
OXUJAaHUU W  JUCIEPCUU  CIy4YalHBIX
BEJINYMH;

-UMETh  IIPEJACTABIEHHE O COBMECTHBIX
pacupeneeHusIX CIIyYalHbIX BEJIUYNH;
-MIOHUMATh CYTh 3aKOHA OOJBIIMX YHCENl U
BBIOOPOYHOTO MEeTOo1a U3MEpEHUS
BEPOSITHOCTEN;

-UMETh  MPEJCTABICHUE O HOPMAJIbHOM
paclpeleNeHnd W IpUMEpax HOPMAaJIbHO
pacupeaeIeHHbIX CIyYalHbIX BEJINYKH;
-UMETh  TPEJCTABICHUE O  KOPPEILIUU
CIIy4YalHbIX BEJIMYMH.

B nosceomnesnoii owcusnu u npu uzyueHuu
opyaux npeomemoas.

-BBIYUCIIATh WM OICHUBATh BEPOSTHOCTH
COOBITUH B peaJIbHOM KU3HU;

-BBIOMPATH METO/IbI HOJIXOJISIIETO
npescTaBiIeHUs U 00pabOTKU JaHHBIX
-Pemiate  pasHble 3amaud  MOBBIIIEHHOM
TPYAHOCTH;

-aHaJM3UPOBATh YCJIOBHE 3aJlauM, BbIOUPAThH
ONTHMAJIbHBIA METOJ pEeUIeHHs 3a/Jauu,
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paccMmaTpuBasi pa3JInuHbIE METOIbI;
-CTPOUTh  MOJENb  PEUIEHUs  3aJ1ayu,
MPOBOJANUThL JI0KA3aTENIbHbIE PACCyKACHUS
P PEILICHUU 33]1a4K;

-pemiaTh 3ajaud, Tpedyomue nepedopa
BApUAHTOB, TPOBEPKU YCIOBUM, BbIOOpa
ONTHUMAJIBHOTO PE3YJIbTATa;

-QaHAIM3UPOBATh M UHTEPIPETUPOBATH
MOJTYYEHHBIC PEIICHUSI B KOHTEKCTE YCIOBUS
3a/1auu, BBEIOMPATH pelieHus, HE
MPOTUBOPEYAIINE KOHTEKCTY;

-IIEPEBOAUThL ~ TPU  PEIICHUM  3aJlauu
uHdopMaII0O U3 OJHOM (OpMBI 3amucu B
JIPYTYI0, HCHONB3YysS IMpU HEOOXOAUMOCTU
CXEMbl, TaONuUIIbI, TpadUKH, TUATPAMMBI.

B nosceonesnoii oicusnu u npu uzyueHuu
opyaux npeomemoas.

-pemaTh MPaKTHYECKUE 3a/add W 3aJ1aud W3
JIPYTUX MPEIMETOB

-Bnaners reomeTprudecKUMU TOHATUSAMU TIPU

pelieHun 3amaq U IPOBEICHUH
MaTEeMaTHYECKUX PaCCy>KICHU;
-CaAMOCTOSITEJIBHO dbopMynupoBaTh

OTpEeNeIeHNs  TeOMETpUYEeCKHX  Quryp,
BBIJIBUTATh THIIOTE3bI O HOBBIX CBOHCTBaX W
NpU3HAKax TEeOMETpUYeCKUx Guryp W
O00OCHOBBIBaTh ~ WJIM  ONPOBEPraTh WX,
000011aTh WIH KOHKPETU3UPOBATH
pe3ysibTaThl Ha HOBBIX Kjaccax Quryp,
NPOBOJUTh B HECIOXKHBIX  CITydasx
KIaccupuKanuioo GuUryp Mo pasiIuuHbIM
OCHOBaHHSIM;

-HCCIIEJIOBATh YEePTEKH, BKJTIOYAs
KOMOHMHAIIUN duryp, U3BJICKATh,
UHTEPIPETUPOBATh HM  IPE0OpPa3OBHIBATH
UH(pOpMaIHIO, IPEJICTaBICHHYIO Ha
yepTexKax;

-pemathb 3a/1aun reOMETPUYECKOTO

COJEp)KaHUS, B TOM UHCIEC B CHUTyalHsX,
KOrJla aJITOPUTM PEIICHHS] HE CIIEYET SIBHO
U3 YCJIOBUS, BBITIOJIHATH HEOOXOAUMBIE ISt
peleHus 3a/1a4u JIOTIOJTHUTENIbHBIC
MIOCTPOCHUS, HCCIENOBaTh BO3MOYKHOCTH
NpUMEHEHUsT TeopeM U GopMyn IS
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pelIeHus 3a1a4;
-yMeTb  (OpMYJIMPOBAaTH U  JIOKA3bIBaTh
TEOMETPUYECKHUE YTBEPKICHHUS;

-BIIJICTh MOHSTHSMH CTEPEOMETPHH:
npu3Ma,  TapajuielienuIe]l,  TUPaMHUJIA,
TETpadIp;

-UMETh  MpEACTaBICHUs 00  akcuoMax
CTEPEOMETPHUH U CIEJCTBUSAX U3 HUX U YMETh
PUMEHATDH WX NP PEIICHUH 33]1a4;

-yMETh CTPOUTH CEYCHHUS MHOTOTPAHHUKOB C
UCTIOJb30BaHUEM DPAa3jIMYHbIX METOAOB, B
TOM YHCJI€ U METO/1a CJIEJIOB;

-UMETh NPEACTABIECHUE O CKPELIMBAIOLIUXCS
OpSIMBIX B IIPOCTPAHCTBE U YMETh HAXOJUTh
yTOJI ¥ PacCTOSIHUE MEXAY HUMU;
-IPUMEHATh TEOPEMBl O MAPaAIICIBHOCTH
OpSIMBIX M TUIOCKOCTEW B IPOCTPAHCTBE MpPU
pellIeHnN 3a/1ay;

-yMETh MPUMEHSTD napasuienbHoe
IPOEKTUPOBAHUE AJI U300paxeHust PUryp;
-yMEeTh TPUMEHATH MEPHEHAUKYISPHOCTH
IPSIMOM M TTOCKOCTHU TIPH PEIICHUH 3a71aY;
-BIIAJIETh MOHITHSIMH OpPTOTOHATILHOE
NPOEKTUPOBAHMWE,  HAKIOHHBIE W UX
IPOEKLIMH, YMETb HPUMEHATH TEOPEMY O
TpeX MepIEHANKYJIIIpax IpU PEIICHNH 3a/a4;
-BJIQJIETh TOHATHUAMU PACCTOSIHUE MEXKITY
¢urypamu B NPOCTpPAHCTBE,  OOLIMIA
NEPIEHIUKYIAP JBYX CKPELIMBAIOLIUXCS
OpsIMBIX W YMETh HPUMEHATh UX MpH
pEIIeHNH 3a]1a4;

-BIIAJICTh MOHSATHEM YTOJl MEXIy MPSAMON H
IUIOCKOCTBIO M yMETh MPUMEHSTh €ro MpH
pEIIeHnH 3a]a4;

-BNIJICTh TIOHATHUSAMU JIBYTPAaHHBIA  YTOI,
yroi MEX Ty TUTOCKOCTSIMH,
NEPIEHIUKYJIPHBIE IJIOCKOCTU U YMETh
IPUMEHATDH WX NP PEIICHUH 33]1aY;

-BIIAJICTh HOHSTUSIMH npu3Ma,
napajuleJienunesl M MPUMEHSTh CBOMCTBa
napajuieJienuieia Ipyu pelieHnu 3a1ay;
-BJIAJIETh MOHSTHEM IPSIMOYTOJIbHBIH
napajuleJienunel W MOPUMEHATh €ro Ipu
pellIeHnN 3a/ay;

-BJIQJICTh  MOHATUSIMU  NHUpPaMUJa, BHJIBI
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UpaMul, JIEMEHTHI TPaBUILHON MTUPAMUJIBI
U YMETh MPUMEHSTh UX MIPHU PEIICHUU 3a]1a4;
-UMETh MpeACTaBICHUE O Teopeme Jiliepa,
MPaBUILHBIX MHOTOI'PAaHHUKAX;

-BJIaJIETh TTOHATUEM IUIONIAIA TOBEPXHOCTEHN
MHOTOTPAaHHUKOB M YMETh TPHUMEHSTH €ro
IIpY pEIICHUY 3a71aY;

-BJIaJICTh ~ TOHATHSIMH ~ Teja  BpaIcHUS
(mumMHIp, KOHYC, map u cdepa), UxX CeUCHUS
¥ YMETh MPUMEHSTH UX TIPH PEIICHNH 3a]1a4;
-BJIaJICTh TIOHATHSMHU KacaTeJbHBIC TMPSMbIE
U TJIOCKOCTH M yMETh TNPUMEHSATH W3 TPHU
pelieHn  3a/1a4;

-UMETh TPEJCTABICHUS O BIUCAHHBIX U
OMHCAHHBIX cepax U yMETh MPUMEHSTh UX
IIpU pelIeHUY 3a/1a4;

-BJIaJIeTh ~ TOHATUSIMU  00bEeM, O0OBEMBI
MHOTOTPAaHHMKOB,  T€Jl  BpalllEHUi U
MPUMEHSTh UX TPU PEIICHUH 3a/1a9;

-AMETh  TIPEJACTABICHHE O  pa3BEPTKE
IIWIMHAPA ¥ KOHYCA, TUIONIAIA TTOBEPXHOCTH
IMWIMHAPA ¥ KOHyCa, YMETh MPHUMEHSTh HX
IIpY pEIICHUY 33714,

-AMETh MPEJCTABICHUE O TIOMAIH chephl U
YMETh IPUMEHSTh €r0 P PEUICHUH 3a]1a4;
-yMeTh peliaTh 3aJa4yd Ha KOMOWHAIUU
MHOTOT'PaHHHUKOB U T€Jl BPAIICHUS;

-UMETh MpEJCTaBlieHne O MoJ00uu B
IPOCTPAHCTBE M YMETh peniaTh 3ajayd Ha
OTHOLIEHHWE  O0BEMOB M IUIOWIAJCH
MTOBEPXHOCTEH TOTO0HBIX UTYP.

B noseceonesnou orcuznu u npu uzyueHuu
opy2ux npeomemoas.

-COCTaBIISITb C HCIIOJIb30BAHHEM CBOICTB
TeOMETpUYECKHX (Quryp maTeMaTHUYECKUC
MOJICNTN VISl PEIICHMsI 3a7a4 TIPAKTHICCKOTO
XapakTepa M 3a/1a4 U3 CMEKHBIX JUCIUIUINH,
WCCJICIOBATh  IMOJYYEHHBIE  MOJCTH |
UHTEPIPETUPOBATH PE3yIbTAT

-Bnanerp TOHATHSIMH ~ BEKTOpPHL M HUX
KOOP/IMHATHI,

-yMeTh  BBIMOJHATH  OMNEpalMy  HaJ
BEKTOpaMU;

-MCTOJb30BATh CKAJSIPHOE IPOU3BEICHUE
BEKTOPOB MPU PEIICHUU 3a]1aY;
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-IPUMEHSITh ypaBHEHUE IIJIOCKOCTH,
bopMylly pacCTOSHHUA MEXAYy TOYKaMH,
ypaBHEHUE cepbl IpU PELICHUH 33a4;
-IPUMEHATh BEKTOPBI U METOJ KOOPIHMHAT B
IIPOCTPAHCTBE IIPU PEILEHUH 33]1a4
-Mcnonp3oBark OCHOBHBIE METO/IbI
J0Ka3aTeNIbCTBA, IIPOBOUTE JOKA3aTEIBCTBO
Y BBINIOJIHATH OIIPOBEPKEHUE;

-IPUMEHSTh OCHOBHBIE METOAbl PEUICHUS
MaTEeMaTUYECKHX 3a]1ay;

-Ha OCHOBE MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEN B IIpUPOJIE
XapaKTEPU30BaTh KPacoTy M COBEPIICHCTBO
OKPYKalIEr0 MHpa MW  IPOU3BEIACHUN

HCKYCCTBA,
-IIPUMCHATDH HpOCTGﬁIHHG IIpOorpaMMHBIC
CpcacCTBa )51 QJICKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBbI TIPH PEIICHUN
MaTeMaTHYECKUX 3a/1a4;

-I10JIH30BAThCS MPUKIIAIHBIMHU IPOrpaMMaMu
U MpoTrpaMMaMH CHMBOJIbHBIX BBIYUCIICHUN
JUIS UCCJIEOBAHUS MaTEMATHYECKUX
00BEKTOB
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