[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
E?n?.éiy;ﬂ:?eakiﬁ”m bopucosa YacTHoe 00pa3oBaTe/ibHOE YUpeKIeHne
[ata nognucanus: 09.06.2026 16:25:00 nnpo (l)CCCI/IOHaJIbHOFO 06pa30BaHHH

YHUKaNbHbIV NPOrPaMMHBINA KITou: «HaaoroBbli KOJJIEIK»
a68492388e84b8deabbc89b55e04c3fa229a09%ac

PABOYAS ITPOI'PAMMA
YYEBHOTI' O IIPE/IMETA

OVYIL.03 MATEMATHUKA

CnenuansHoctb 38.02.03 OnepanioHHas 1€AT€IbHOCTh B JIOTUCTUKE
KBanuukanus BEITyCKHUKA: OTIEPAIMOHHBIN JIOTUCT

OGpa3zoBaTtenbHas MporpamMma Ha 6a3e OCHOBHOTO 0O0IIero o0Opa3oBaHus

®opmbl 00yUeHHUs: OUHasA/3a0UHAs

MockBa, 2026 r.



Pabouass mporpamma yuebnoro mpeamera OVYIL.03 Maremarnka
pazpabotana ¢ ydetroMm TpeOoBaHuii denepansbHOr0 TrocyaapCTBEHHOTO
00pa3oBaTEeNbHOTO CTaHJApTa CpeaHEero ooiiero oopa3zoBaHus (yTB. MPUKA30M
MunuctepcTtBa oOpa3zoBaHuss U Hayku P® ot 17 mas 2012 r. N 413) (c
U3MEHEHUSIMU M JOoTNOoJIHEHUsIMH OT 12 aBrycrta 2022r. Ne732), denepaibHOM
o0pa3oBaTeNbHON MNPOrpaMMbl CpeaHero oOmero oOpa3oBaHMs, Ha OCHOBE
@denepadbHOTO  TOCYIApCTBEHHOrO0  00pa3oBaTelIbHOIO  CTaHAapTa Ko
cneyuanvHocmy — cpeaHero  mpodeccroHambHOTO  oOpasoBanus  38.02.03
OnepanmoHHasi JIEATENBHOCTh B JIOTUCTUKE, YTBEPKACHHOTO TMPUKA30M
MunucrepctBa npocseiienus Poccniickoit @enepanuu ot 21.04.2022 r. Ne 257.

Opranuzanus-pazpadotunk: YOV 10 «Hanorossiit Komiemx»
Pabouas mporpamma o6cyxknaena Ha 3acemanun [IIIK oOmeo6pa3zoBaTebHBIX
JTUCIUTUTUH

[Tporokon Ne 5 ot 22.05.2026

[IpenonaBarens(u): Kynunosa C.JL.



COJEP)KAHUE
IMACIIOPT PABOYEI IPOTPAMMBI YYEBHOT' O ITIPEJIMETA
TEMATHYECKM IJIAH YVYEBHOT'O TIPEMETA
COJEP)KAHUE YUEBHOT'O ITIPEJIMETA
YCJIOBHUS PEAJU3AIINYA YYEBHOT'O IPEJMETA

KOHTPOJIb U OHEHKA PE3YJIIbTATOB OCBOEHHUA YYEBHOI'O
IMPEJAMETA

CTP.

14

18

38

39



1. TACITIOPT PABOYEM ITPOT'PAMMBI YYEFEHOI'O ITPEJIMETA
OVYII.03 MATEMATHKA

1.1. O61acTh NPUMEHEHUSI IPOTPAMMBI

[Iporpamma  oOmieoOpazoBatensHoro  yueOnoro  mpeamera  OVYILO3
Maremartuka npeaHazHayeHa s usydenuss Marematuku B YHOY I10 «Hanoroserit
KOJUIEIDK», pealn3ylomero o0pa30oBaTelIbHYyI0 NPOrpaMMy CpEIHEro OOIIero
oOpa3oBaHUs B Ipe/ieiax OCBOCHUS OCHOBHOM MpodeccroHanbHoi 00pa3oBaTeabHOM
nporpammbel  CIIO Ha 6a3e ocHOBHOro oOmmIero o0pa3oBaHHsS MNpPHU MOATOTOBKE
crneruanuctoB [IIICC3 no cnenuanbHocTy 38.02.03 OnepannoHHas AEATEIbHOCTD B
JIOTUCTHKE.

1.2. Mecto Yy4eOHOro mpeaMera B CTPYKType o00pa3oBaTebHOM
NpOrpaMMbl

VYueOusiii npeamer OVYIL.03 MartemaTtuka sBisieTCsl Y4eOHBIM MPEIMETOM
oOsi3atenpHOM TpenmeTHo obmactu «Matematuka u  uHopmatukay OI'OC
cpeaHero o0uiero oOpa3oBaHusl.

B ctpykrype oOpazoBarenbHoi mnporpammbl [IIICC3 mnpeamer BXOAUT B
0011e00pa30BaTeIbHbINA IUKJI, SBISIETCA 0013aTEIbHBIM YU€OHBIM MIPEAMETOM.

1.3. Heau n 3agaum y4yeOHOro mpeamMera — TpeOGOBaHHUA K pe3yJbTaTaM
ocBOEHHs npeaMera’

[lenm ygeGHOTO MpeaMeTa:

- (hopMupoBaHUE EHTPAILHBIX MAaTEMATHUECKUX TMOHSATHI (YUCIIO, BEITMYHHA,
reoMeTpudeckas ¢Gurypa, rnepeMeHHas, BEpOSITHOCTb, (PYHKIIHsI), 00ECIIeUUBAIOIINX
IPEeMCTBEHHOCTh M TEPCHEKTUBHOCTh  MAaTeMaTHYeCKOro  OOpa30BaHUSA
00yJarIMXCs;

- MOABEACHUE O0YyYaroIMXCs Ha JOCTYIHOM JJIi HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSA3M MaTE€MaTHKUd M OKpPY)KAIOIIEro MHUpPA, MOHUMAaHUE MaTEeMaTHKU Kak
4acTH 001IeH KyJIbTyphl U€JIOBEYECTBA;

- pa3BUTHE MHTEJUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH O0y4aroumxcs,
MO3HABATEJNIbHON  aKTUBHOCTH,  MCCIEAOBATEIbCKUX  YMEHHH, KPUTHUYHOCTH
MBIIUICHUS, UHTEpeca K U3YYCHUIO MATEMaTUKU;

- ¢opmupoBaHue (PYHKIIMOHATIBHOW MaTeMaTU4YECKOW TPaMOTHOCTH: YMEHHS
pacrno3HaBaTh MaTeMaTHYECKHE ACMEKThI B PEAIbHBIX )KMU3HEHHBIX CUTYAIUAX U MPH
U3YYCHUU APYTUX JUCLUUIUINH, TMPOSBICHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH,
dbopMyIupOBaTh WX Ha S3BIKE MAaTEMATHKU M CO3[aBaTh MAaTEeMATHYECKUE MOJICIH,
NPUMEHATh OCBOCHHBIM MAaTeMaTHYEeCKH ammapar JUisi PeleHHs MPaKTHKO-
OpPHUEHTHUPOBAHHBIX 3ajad, 3a1a4 npoheCcCHOHATTLHOM NESITEIIbHOCTH,
UHTEPIIPETUPOBATH U OIICHUBATH IMOJYYCHHBIE PE3yJIbTATHI.

AKTyaJlbHOCTh Y4EOHOTO IIpeIMeTa:
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HpO(I)I/IJIBHaH COCTaBIAOmas MOXKET ObITH HCIIOJIb30BaHA B JOIIOJIHUTCIBbHOM
HpO(i)GCCI/IOHaJII)HOM 06p330BaHI/II/I U OJIs1 YCTAHOBJICHUA MCEKIIPCAMCETHBIX CBHSCﬁ,
T.K. HpO(i)I/IHBHa}I HaIpaBJICHHOCTD oOecrneynBaeTCsa TEMAaTHKOM 3aHSITHH.

OcBoenue coaepkanus ydeOHoro mpeamera OVYIL.03  Maremaruka
o0OecreunBaeT  JOCTHKEHUE  OOydarouuxcst  CleAyloUuX  pe3yJbTaTOB H
YHUBEPCAJIbHBIX Y4eOHbIX IeHCTBHIA:

- muuHOCTHBIX (JIP):

- TOTOBHOCTH K TPYy/y, OCO3HaHUE IIEHHOCTH MacTEePCTBA, TPYAO0I00HE;

- TOTOBHOCTb K aKTHUBHOW [IE€ATEJIBHOCTH TEXHOJIOTMYECKOW W COUMUAIBHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBIIIOJIHATH TAKYIO JEATEIbHOCTD;

- UIHTEpEC K Pa3IMYHbIM cepam npodeccuoHanbHOU JesTeIbHOCTH/

- TOTOBHOCTh U CIIOCOOHOCTD K 00pa3oBaHUIO
¥ caM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU

- chOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAYKH W OOIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JIUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B TIOJUKYIHTYPHOM MUDE;

- ¢c(OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TIOBEICHHS;

- CIOCOOHOCTh OIICHWBATh CHUTYallMI0 W TPHUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSCh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HAHME JTUYHOTO BKJIa/1a B MIOCTPOCHHUE YCTOMYHMBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJAUTEINSAM U (WJIM) JPYTUM 4JeHaM CEMbH,
CO3JIJaHUI0 CEMBU HA OCHOBE OCO3HAHHOI'O NMPUHATHS LICHHOCTEN CEMEWHOMN KU3HU
B COOTBETCTBUU C TpaAULMsAMH Hapo10B Poccuu;

LHEHHOCTH HAaY4YHOTO ITO3HAHUS: OCO3HAHHWE IIEHHOCTM HAYYHOW [EATENbHOCTH,
TOTOBHOCTh OCYLIECTBJIATh MPOEKTHYKD M HCCIENOBATENbCKYI JEATEIbHOCTD
WHJVMBUAYAJILHO U B IPYIIE

- DACTETHMYECKOE OTHOILIEHHWE K MHpPY, BKIIOUAsl ACTETHKY ObITa, HAYy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa U OOIIECTBEHHBIX OTHOIICHU;

- CHocOOHOCTh BOCHPUHUMATH pa3IUYHbIE BHUABI HCKYCCTBA, TPATULUH U
TBOPYECTBO CBOETO
U IPYTUX HAPOJOB, OLIYIATh 3MOIIMOHATBLHOE BO3/ICUCTBUE UCKYCCTBA;

- yOEXKIEHHOCTh B 3HAYUMOCTH TUTSt JUYHOCTHU
¥ 00IIeCTBa OTEYECTBEHHOTO W MHPOBOTO HMCKYCCTBA, dTHUYECKUX KYJIbTYPHBIX
TpaguLuun

Y HapOJHOT'O TBOPUYECTBA

- TPaXJAHCKOrO BOCIHUTAHUS: NPUHATUE TPAAUIMOHHBIX HAIMOHAJIbHBIX,
00111eYeI0BEYECKHUX I'YMaHUCTHYECKUX
U JIEMOKPATUYECKUX LIEHHOCTEN;

-IaTPUOTHUYECKOTO BOCITUTAHUSA:

LIEHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, HCTOPHUYECKOMY U
NPUPOJHOMY  HAcleAWI0, MaMsATHHKaM, TpaaulusM  HapojgoB  Poccum,
JNOCTUXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIOPTE, TEXHOJIOTUSIX U TPY]IE;
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- AKTUBHOE HEMPUATUE JCUCTBUM, IPUHOCAIINX BPEJ OKPYKAOUIEH CPEE;

- yYMEHHE MPOTHO3UPOBATH HEOJArONPUATHBIE JKOJIOTMYECKUE TOCIEICTBUA
OpPEANPUHUMAEMBIX JEUCTBUM, IPEAOTBPAILATH UX;

- pacIIMpPEHHE OMbITA AEATEIBHOCTH SKOJIOTMYECKON HANPABICHHOCTH;

- nieneBbix opueHTUpoB (LO):
O 1 I'pa:xnanckoe BOCIMTAHUE
IO 1.1 OCO3HAaHHO  BBIPAKAIOIIUMA  CBOKO  POCCHUHCKYI0  TPOXIAHCKYIO
NPUHAIJIEAKHOCTh (MACHTUYHOCTh) B TMOJMKYJIbTYPHOM, MHOTOHAIMOHAJIBHOM H
MHOTOKOH()ECCHOHaTbHOM POCCUHUCKOM 00I1I€CTBE, B MUPOBOM COOOIIIECTBE.
IO 1.2 Co3Harouii CBO€ eIMHCTBO ¢ HapoaoM Poccuun kak MCTOYHUKOM BJIACTH
U CYOBEKTOM THICSUEJIETHEH POCCHUMCKONW TrocymapcTBEHHOCTH, ¢ Poccuiickum
roCyJ1apCTBOM, OTBETCTBEHHOCTh 3a €r0 Pa3BUTHUE B HACTOSIIEM W OyAylleM Ha
OCHOBE UCTOPUUYECKOTO MPOCBEIICHUS, POCCUUCKOTO HAIMOHATBHOTO UCTOPUUECKOTO
CO3HAaHUS.
[HO 1.3 [IposBistromui rpak1aHCKO-NATPUOTUYECKYIO MTO3ULUI0, TOTOBHOCTD K
3amuTe POAWHBI, CMOCOOHBI apryMEHTUPOBAHHO OTCTaUBaTh CYBEPEHUTET U
NOCTOMHCTBO Hapoxa Poccum u Poccniickoro rocynapcTBa, COXpaHAaTh U 3allUINATH
UCTOPUYECKYIO MPABLY.
O 1.4 OpHEeHTUPOBAHHBIN HA AKTUBHOE T'PAXKJAAHCKOE y4aCTHE B COILMAJIbHO-
MOJMTUYECKUX MPOLIECCaX HA OCHOBE YBAXKECHMS 3aKOHA W IPABONOpPSAJIKA, MPaB U
CBO0OO/I COrpak/iaH.
IO 1.5 OCO3HaHHO ®W  JICSITENBHO  BBIPAKAIOUIUK  HENPUATHE  JIFOOOM
JUCKPUMHUHALIMM [0 COLMAIbHBIM, HAIlMOHAIBHBIM, PAaCOBBIM, PEIUTHO3HBIM
IIpU3HAaKaM, IIPOSIBJICHUI DKCTPEMU3MA, TeppOpU3Ma, KOppYMHIINUH,
AHTUTOCYJIAPCTBEHHOM €S TEIbHOCTH.
O 1.6 OOnagaromuii  OMBITOM  TPAXJAHCKOM  COLUMANbHO  3HAYMMOM
NEATETLHOCTH (B CTYJCHYECKOM CaMOYIPABIICHUU, TOOPOBOJHUECKOM JIBHIKEHUH,
NpEANPUHUMATENILCKON JEATEIbHOCTH, 3KOJOTMYECKUX, BOCHHO-MATPUOTUUECKUX U
Jp. 00bEIMHEHUSX, aKIHSIX, TPOrpaMMax
HO 2 ITaTpuoTHYeckoe BOCIMTAHUE

1O 2.1 Oco3Hauuyii  CBOI0 HAIMOHAJIbHYIO0, ATHUYECKYH) MPUHAJIEHKHOCTD,
JEMOHCTPUPYIOUIUNA MPUBEPKEHHOCTh K POJHOM KYyJIbType, JIOOOBhL K CBOEMY
Hapoy.

1O 2.2 Co3Haromuii  OpUYacCTHOCTh K MHOTOHAIMOHAJIBHOMY  Hapoay
Poccuiickoii @enepanun, OTedecTBy, OOIMIEPOCCUNUCKYIO HACHTUYHOCTb.

1O 2.3 [IposBasironMid AEATEIBHOE IEHHOCTHOE OTHONIEHHE K HUCTOPUYECKOMY
M KyJbTYPHOMY HACJE€IMI0O CBOEr0 M JAPYrux HapojoB Poccuu, uUX Tpaaumusim,
Mpa3IHUKaM.

HO 2.4 [IposBisitomui yBa)K€HME K COOTEUECTBEHHHUKAM, IPOKMBAIOIIMM 32

pyOexxoMm, TOAASPKUBAIOIIMNA WX TMpaBa, 3alIUTy HX HHTEPECOB B COXPaHCHUH
00IIIEePOCCUIICKON UIEHTUYHOCTH.
O 3 lyxoBHO-HpPaBCTBEHHOE BOCIIMTAHUE



O 3.1 [IposBistromui IIPUBEPIKEHHOCTD TPagULIIOHHBIM JyXOBHO-
HPABCTBEHHBIM  LIEHHOCTAM,  KyJbType  HapomoB  Poccum ¢ yuérom
MHUPOBO33pEHYECKOr0, HALIMOHAJILHOT0, KOH()ECCHOHAILHOTO CAMOOIIPEAEIICHUSI.

110 3.2 [TposiBisitoIIMI YBa)KEHUE K YKU3HU U JOCTOMHCTBY Ka)KIAOI'O YEJIOBEKA,
cB00O/IE MMPOBO33PEHUECKOrO BHIOOpPA U CaMOOIPEAEICHUS, K IPEACTaBUTENSAM
pa3IMYHBIX ATHUYECKUX TpPYINN, TPaJAULMOHHBIX penuruii HaponoB Poccum, nx
HAI[MOHAJbHOMY JIOCTOMHCTBY M PEJIMTMO3HBIM YYBCTBAM C YYETOM COONIOEHUS
KOHCTUTYIIMOHHBIX MIPaB U CBOOO] BCEX TPaXAaH.

1O 3.3 [ToHuMaromuii ¥ JEATENbHO BBIPAXKAOIMIWA TOHHUMAaHUE LEHHOCTH
MEXHAIIMOHAIBHOTO, MEXPEJIUTHO3HOTO COIJIacusi, CIOCOOHBIM BECTH AMAJOr C
JIOABMH Pa3HBIX HALIMOHAJIBHOCTEH M BEPOMCIIOBEIAHMM, HAXOAUTH OOIIME IENU U
COTPYAHHMYATH JUISl UX JOCTHKECHHS.

[HO 3.4 OpueHTUpPOBAaHHBIM HA CO3/1aHHE YCTOMYMBOM CEMbUM Ha OCHOBE
POCCUHCKHMX TPaJULMOHHBIX CEMEHHBIX LIEHHOCTEH, POKIECHUE U BOCIIUTAHUE JIeTEH
Y IIPUHATUE POAUTEIBCKON OTBETCTBEHHOCTH.

10 3.5 Obnanaromuii  copMUpPOBAaHHBIMU MPEJICTABICHUSIMH O LEHHOCTU U
3HAaYEHUU B OTEYECTBEHHON M MHUPOBOHM KYJBTYpE SI3bIKOB M JIUTEPATyphl HAPOJOB
Poccun.

IO 4 DcreTnyeckoe BOCIUTAHNUE

110 4.1 Belpakaronuii MOHMMaHUE LIEHHOCTH OTEYECTBEHHOTO M MHPOBOTO
HCKYCCTBAa, POCCHICKOTO U MUPOBOI'O XYI0)KECTBEHHOI'O HACJIE .
[HO 4.2 [IposBisitomniA  BOCIPUMMYMBOCTH K pPa3HbIM BHJIAM HCKYCCTBA,

MOHMMAHUE AMOIMOHAIBLHOTO BO3JEHCTBUS UCKYCCTBA, €r0 BIUSHUS HA JYIIEBHOE
COCTOSIHUE U MOBEICHUE JIOJIEH, YMEIOIIHNI KPUTUUECKHU OILIEHUBATH 3TO BIIUSIHUE.

1O 4.3 [IposBisitomnid NOHMMAHHUE XYIAO0KECTBEHHOW KYJIbTYpPbI KaK CPEACTBA
KOMMYHHUKAIITMM W CAaMOBBIPQXCHHS B COBPEMEHHOM OOIIECTBE, 3HAYCHHE
HPaBCTBEHHBIX HOPM, LIEHHOCTEW, TPAIULIUNA B UCKYCCTBE.

1O 4.4 OpHEeHTUPOBAHHBIE Ha OCO3HAHHOE TBOPUYECKOE CaMOBBIPAKEHUE,
peanu3alui0  TBOPYECKUX  CHOCOOHOCTEH, Ha JACTETUYecCKoe OOyCTpOMCTBO
COOCTBEHHOT0 ObITa, TPOGHECCHOHAIBHOU CPEIbI.

HO 6 IIpodeccuoHATILHO-TPYA0BOE BOCIIUTAHHUE

1O 6.1 [Tonumatromuii mpodeccuoHaabHbIE Healbl U IIEHHOCTH, yBaXKaroIIui
TPYJ, pe3yJabTaThl TPYy/a, TPYAOBBIE JOCTUKEHUS POCCUMCKOTO Hapoja, TPYIOBbIE U
npoecCHOHaNTbHBIE JTOCTHKEHUS CBOMX 3€MJITKOB, UX BKJIAJl B Pa3BUTHE CBOETO
MOCEJICHUS, Kpasi, CTPAHbL.

[HO 6.2 VYyacTByrouii B COIMANIbHO 3HAYUMON TPYIOBOM U IpoheCcCHOHATBLHON
NEATETLHOCTH Pa3HOTO BHUIA B CEMbE, OOpa30BATEIBHOW OpraHM3aIuu, Ha Oa3ax
MPOU3BOJACTBEHHON MPAKTUKH, B CBOEH MECTHOCTH.

1O 6.3 Brelpaxaromuii ~ OCO3HAaHHYK0  TOTOBHOCTb K  HENPEPHIBHOMY
00pa3oBaHMI0O M caMoO0Opa3oBaHUI0O B BbIOpaHHON cdepe mnpodeccuoHaIbLHON
NEeSATETbHOCTH.

1O 6.4 [Tonumatomuii crieruky npodeccCuoHaIbHO-TPYAOBOM NEATEIBHOCTH,
pEryJaupoBaHusl TPYAOBBIX OTHOILIEHUM, TOTOBBIM YYUTBCA U TPYIUTHCS B
COBPEMEHHOM BBICOKOTEXHOJIOTUYHOM MHUpE Ha 0J1aro rocyiapctsa u oOIIecTBa.
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O 6.5 OpUEeHTUPOBAHHBIII Ha OCO3HAHHOE OCBOCHHME BBIOpaHHOU cdepbl
npo(ecCHOHaNbHON  ACSTENbHOCTH C YYETOM JIMYHBIX JKU3HEHHBIX IUJIAHOB,
NoTpeOHOCTEN CBOEH ceMbH, rOCyJapcTBa U OOIIECTRA.

1O 6.6 Oo6nanatomuii  chOPMUPOBAHHBIMU TIPEACTABICHUAMH O 3HAYCHUU H
LIEHHOCTH BbIOpaHHOU npodeccun, MposBISIOMINNA YBaXKeHUE K cBOoel mpodeccun u
CBOEMY IPO(PECCUOHATILHOMY COOOUIECTBY, MOIEPKUBAIOLIUIN TO3UTUBHBIN 00pa3 U
MPECTHXK CBOEH npodeccuu B 00IIECTBE.

IO 7 Dxoaornyeckoe BOCIUTAHUE

O 7.1 JleMOHCTpHpYIOIIN B MOBEACHUH C(HOPMUPOBAHHOCTH IKOJIOTUYECKOM
KyJbTYpbl Ha OCHOBE MOHUMAaHHS BIMSHUSA COIMAIbHO-3KOHOMHUYECKHX MPOIIECCOB
Ha MPUPOIY, B TOM UYHMCJE Ha INI0OATFHOM YPOBHE, OTBETCTBEHHOCTH 3a JICUCTBUS B
IIPUPOJIHOU CpeJe.

O 7.2 Beipaxaronmi AeATeNbHOE HENMPUATHE JACHUCTBUN, NPUHOCIIIUX BpPEL
MpUPOAE, COACUCTBYIOIINN COXPAHEHUIO U 3aIUTE OKPYKAIOIIEH CPEIbl.
1O 7.3 [Tpumensrommn 3HAHUA u3 00111e00pa3oBaTEIbHBIX u

npo(ecCHOHANBHBIX JUCUUIUIMH JJIS Pa3yMHOI0, OEpeKJIMBOIO MPOU3BOACTBA U
IPUPOAOIOIL30BaHUS, pecypcocOepexeHus B ObITy, B IpodeccruoHaIbHO cpere,
0011IeCTBEHHOM MTPOCTPAHCTBE.

1O 7.4 Nmerommin W pa3BUBAIOIIMK  OMNBIT 3KOJIOTHUYECKH HAIMPABICHHOW,
NPUPOAOOXPAHHOM, pecypcocOeperaronieil 1eaTeTbHOCTH, B TOM YHUCJIE€ B paMKax
BBIOPAHHOM CIIEIUATFHOCTH, CIIOCOOCTBYIONIHMIA €T0 MPUOOPETEHUIO T JTFObMHU.

O 8 LleHHOCTH HAYYHOT'0 NTO3HAHUS

1O 8.1 JlesTenbHO BBIpAXKAOLIMI MO3HABAaTEIbHbIE MHTEPECHl B  Pa3HBIX
IpEeIMETHBIX 00JIacTAX € Y4ETOM CBOUX HHTEPECOB, CIIOCOOHOCTEH, TOCTHKEHUM,
BBIOpAHHOTO HaIpaBJIeHUs TPO(HECCHOHATEHOTO 00pa30BaHUs U TIOTOTOBKH.

O 8.2 OOnagaromuii TPEACTABICHUEM O COBPEMEHHOW HAay4YHOW KapTHUHE
MUpa, JOCTHXKEHUAX HAyKM M TEXHUKHU, AapPTyMEHTHPOBAHHO BBIPAXKAIOUIHI
NOHUMAaHUE 3HAYEHUS] HAYKU U TEXHOJOTUU JJIS Pa3BUTHSI POCCUICKOTO OOIIECTBA U
obecrieueHus ero 0€30MacHOCTH.

1O 8.3 JIeMOHCTpUPYIONINI HABBIKM KPUTHUUYECKOTO MBIILICHHUS, ONpPEICTICHHUS
JIOCTOBEPHOCTH Hay4yHOU MHGOpMalnu, B TOM yucie B cdepe npodeccuoHaabHOMN
NEeSATETbHOCTH.

1O 8.4 YwMmeromuid BeIOUpaTh CHOCOOBI pelIeHHs 3aj1ad npodeccroHaIbHON
NEATEeIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM.
IO 8.5 Ucnonp3ytonuii  COBpEMEHHbIE  CpPEACTBA  IOMCKAa, aHaiuu3a |

uHTepnpeTranu UHbOpMau, WHOOPMAIIMOHHBIE TEXHOJOTHH JUIsl BBITIOJHCHHUS
3a51a4 po(ecCuOHATBLHOMN eI TeTbHOCTH.

IO 8.6 Pa3BuBaronuii 1 MpUMEHSIONTUN HABBIKA HAONIOJCHUS, HAKOTUICHUS U
cucteMatu3anu  (aKTOB, OCMBICJIICHHSI OIBITA B €CTECTBEHHOHAYYHOU W
T'YMaHUTApHON 00JIaCTSAX TO3HAHUS, MCCIEIOBATEIBCKON M TPOodecCHOHATLHOM
JESATEIIbBHOCTH

- metanpeameTHoix (MP):
OBnazieHNe YHUBEPCATLHBIMU yU€OHBIMU TIO3HABATEILHBIMU ICUCTBUSIMU:
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a) 6a30BbIC JJOTHYECKHUE ACHCTBUS:
-CaMOCTOSATEILHO (POPMYJIMPOBATh M aKTYaJTU3UPOBATH MPOOJIEMY, pacCCMaTpUBATh
€€ BCECTOPOHHE;
- yCTaHaBJIMBATh CYIICCTBEHHBIH MpHU3HAK WJIA OCHOBAHMS JUII CpPaBHCHHS,
KJaccugpuKanuu
1 00001IeHNS;
- OmpenensaTh IeNd JeATeIbHOCTH, 3aJaBaTh IlapaMeTpbl W KPUTCPUH HX
JTOCTHKEHUS,
-BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PACCMATPUBAEMBIX SBJIICHUSIX
- BHOCUTH KOPPEKTHBBI B NIEATEILHOCTh, OIEHUBATh COOTBETCTBHE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKU TTOCIICICTBUN JEATEIHLHOCTH,
-pa3BUBATh KPEATUBHOE MBIIIUICHHUE TIPU PEIICHUN KU3HEHHBIX TPOOJIeM
0) 6a30BBIC UCCICAOBATEILCKUE ACHCTBHS:
- BJAJETh HaBBIKAMH YYCOHO-MCCIICAOBATEILCKOM M TPOSKTHOW JIEeATEILHOCTH,
HaBBIKAMH Pa3pEIICHUS MPOOJIEM; CaMOCTOSTCIBHOMY MTOMCKY METOIOB PEIICHUS
PAKTUICCKUX 3aJ1a4, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B ITO3HAHMS;
- BBIABJIATH IPUYMHHO-CJICJICTBCHHBIC CBSI3M W aKTyaJU3HpOBATh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ PEIICHHS, HAXOIUTh apryMEHTBI I JOKa3aTelbCTBa
CBOMX YTBEP)KICHHM, 3a/1aBaTh TapaMeTPhl M KPUTCPUH PEIICHHUS;
- aHAM3UPOBATh TOJYUYCHHBIC B XOJ€ PEIICHUS 3a/Jaudl PE3YNIbTaThl, KPUTHICCKU
OIICHUBATH UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH H3MEHEHNUE B HOBBIX YCIIOBUSIX;
pa3pabaThiBaTh IUIAaH PEIICHHWS MPOOJIEMBl C Y4YETOM aHalM3a WMMEIONUXCS
MaTepuaIbHBIX
1 HEMaTePHATBHBIX PECYPCOB;
- yMETh TIEPEHOCHTHh 3HAHWS B IIO3HABATEIbHYI0O M TMPAKTUYECKYIO 001acTh
KU3HEACATSITLHOCTH;
- YMETbh UHTETPHPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIaCTEH;
- BBIJIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOIXO0/IbI U PEIICHUS;
- CTaBUTh MPOOJIEMBI W 3aJ1a4yM, JOMYCKAIOIINE CIIOCOOHOCTh MX HCIIOJIb30BaHUS
B IT0O3HABATEJIbHON W COIMAJIbHOM TIPAKTHKE.
OBnazieHne YHUBEPCATbHBIMU PEryIsTUBHBIMU JEeHCTBUSIMH: a)
caMOOpraHu3amys: AeJIaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATH €ro, OpaTh
OTBETCTBEHHOCTb 32 PEIICHUE
B) paboTta ¢ uHpopmaIme:
- BIIaJIeTh HABBIKAMH TMOJY4YeHUS WH(OpPMAIMU W3 WMCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOSITEIbHO  OCYIICCTBJISITH  TIOWCK, aHaIW3, CHCTEeMATH3allui0 |
WHTEPHpETANNIO NHPOPMAITNH PAa3IMYHBIX BUIOB U (DOPM MPEICTABICHUS;
- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (popMaTax ¢ y4eTOM Ha3HauYeHUS WHPOpMAIUU U
[EJICBOM  ayJUTOpUU, BHIOWpAs ONTUMAJIbHYIO (OpMY TPEACTABICHHUS W
BHU3YyaJTU3AIINH;
- OIICHMBATh JOCTOBEPHOCTh, JICTUTUMHOCTh HMH(OpPMAIUHA, €€ COOTBETCTBUE
IIPABOBBIM
U MOPAJIbHO-3TUYECKUM HOpPMaM;



- MCTIOJIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
B peueHun KOIHUTHUBHBIX, KOMMYHUKATUBHBIX
U OpPraHM3allMOHHBIX 3aJa4 ¢ COOJIIOAEHHEM TPeOOBAaHUN IPrOHOMHUKH, TEXHUKH
0€30MMacCHOCTH, TMTHMEHBI, PECYpPCOCOEPEkKEHUs,, MPABOBBIX M ITUUYECKUX HOPM,
HOpM MH(POPMAIMOHHOM 0€3011aCHOCTH;

- BIIAJETh HAaBbIKAMHU PACMO3HABaHUS M 3aIUTHl WH(OPMALKU, HHPOPMAIIMOHHOM
0€30MaCHOCTH JIMYHOCTH

a) CaMOOpIaHU3aLHsL:

- CaMOCTOSITEJIBHO OCYIIECTBIISITh IT03HABATEIbHYIO JEATEIbHOCTb, BbBISBIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTEIbHON
NEATEIbHOCTH W JKU3HEHHBIX CHUTYalHsX; CAMOCTOSTEIbHO COCTaBJIATH IUIAH
pelieHuss OpoOJieMbl € YYETOM  HMMEIOUIUXCS  PECYpPCOB, COOCTBEHHBIX
BO3MO>KHOCTEHN U PEANIOYTEHNN; 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
croco0cTBOBATH (OPMUPOBAHUIO U MPOSBICHUIO ITUPOKOMN 3PYIUIIUHN B PA3HBIX
00JacTaX 3HaHUM, MOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYpPHBIHI
YPOBEHB;

0) CaMOKOHTPOJIb:

MCIOJIb30BaTh PUEMBI pe(IeKCUU ISl OLIEHKH CUTYyallud, BEIOOpa BEPHOTO
peuIeHus;

- YMETb OLICHUBATh PUCKHA U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX
CHUKEHUIO;

B) SMOLMOHAJIbHBIA UHTEIJIEKT, NPEANOaraonui chopMUpOBaHHOCTb:
BHYTPEHHEUW MOTHBAIMM, BKIIOYAIOIIEH CTPEMIICHHE K TIOCTHKEHUIO LIETIHU U
ycnexy, ONTUMHU3M, HHULIMATUBHOCTh, YMEHHUE IEUCTBOBATh, HCXO/S U3 CBOUX
BO3MOKHOCTEM;

- SMIIATHH, BKIOYAIOUIEH CIOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSIHUE
IPYTUX, YYUTBIBATH €r0 MPU OCYLIECTBICHUN KOMMYHHUKALUH, CIOCOOHOCTD K
COYYBCTBHUIO U CONEPEKUBAHUIO;

- COLIMAJIbHBIX HAaBBIKOB, BKJIFOUAIOIINX CIIOCOOHOCTh BBHICTPAaWBaTh OTHOLIEHHUS C
APYTUMH JIOABMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peliaTh KOHPIUKTHL

0) coBMecTHAs JIeSITCIHHOCTD:

- NOHMMAaThb M MCHOJIb30BaTh NPEUMYIIECTBA KOMAHJAHOW W WHJMBHUIYyaIbHOU
paboThI;

- [pUHUMATh LEIM  COBMECTHOM  JI€SITEIIBHOCTH, OPTraHHU30BBIBaTh H
KOOPJIMHUPOBATh JCHUCTBUS IO €€ JOCTMIKCHHUIO: COCTABJATH IUIAH JICMCTBUMU,
pacrupenenaTb pojad C y4eTOM MHEHHMHA YYaCTHHUKOB OOCYXXJaTh pEe3yJbTaThl
COBMECTHOH paboTHlI;

- KOOPJIMHUPOBATh U BBINOJHATH pabOTy B YCIOBUSX PEajJbHOIO, BUPTYaJIbHOI'O
1 KOMOMHUPOBAHHOTO B3aUMO/JIEUCTBHUS;

- OCYLIECTBIIATH IIO3UTUBHOE CTPATETMYECKOE MOBENACHUE B PA3JIMYHBIX CUTyaLUsX,
HPOSIBIISATH TBOPUYECTBO U BOOOpaAXKEHHUE, ObITh MHUIIMATHBHBIM

a) oOlLeHuE: - OCYLIECTBIIATh KOMMYHHMKAILIMU BO BCEX Cepax KU3HHU;
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- pacmo3HaBaTh HeBepOajdbHBIE CpEACTBAa OOIICHWS, TOHWUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, PAcCHO3HABATh MPEANOCHUIKA KOH(MDIMKTHBIX CHUTyallMid U
CMSATYaTh KOH(JIUKTHI;

- pPa3BEpHYTO U JIOTUYHO WU3JIaraTh CBOK TOYKY 3PEHUS C HCIOJIb30BAHUEM

SI3BIKOBBIX CPEACTB

- pEryNSATUBHBIEC YHUBEpCAIbHbIE YIEOHbIE 1eHCTBUS
T) IPUHITHE CE0sl ¥ IPYTUX JIIOICH:
- NPUHUMATh MOTHBBI U ApPryMEHThl IPYIMX JIIOJEHd NpPH aHaJu3€ PE3yJbTaTOB
NEeSATENbHOCTH;
- IpYU3HAaBaTh CBOE MPABO U MPABO APYTHUX JIOJEH HA OIINOKY;

- pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUHU IPYTOro YEIOBEKa;
B) OMOLIMOHAJILHBIN UHTEIJIEKT, IPeAoaralomuin copMupoBaHHOCTD:
--CaMOCO3HAHMS, BKJIIOYAIOIIETO CHOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE
COCTOSIHHE, BUJIETh HAIIPABIICHUS Pa3BUTHS COOCTBEHHOMN SMOIMOHATIBHON CQephl,
OBITh YBEpEHHBIM B C€0€;
- CaMOpEryJIMpOBaHUs, BKJIOYAIOIIETO CAaMOKOHTPOJb, YMEHUE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEJEHUE, CIOCOOHOCTh aJanTHPOBATHCS K
HMOILIMOHAIBHBIM U3MEHEHHSIM U MPOSIBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;
- BHYTPEHHEW MOTHBAIIMM, BKIIOYAIOIIEH CTpeMJIeHWE K JOCTHUKEHUIO LeNd U
ycrnexy, ONTUMHU3M, MHHUIIMATUBHOCTh, YMEHHE JEMCTBOBaTh, MCXOJS W3 CBOHUX
BO3MOKHOCTEM;
- OMIIATUH, BKJIOYAIONIEH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSHUE
IPYTUX, YYUTHIBaTh €ro MHpPHU OCYIIECTBICHMHM KOMMYHHUKAIMH, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;
- COIMAJIbHBIX HAaBBIKOB, BKIIIOYAIOLIMX CIOCOOHOCTh BBICTPAWBATh OTHOIICHHS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TPOSIBIISITH HHTEPEC U pa3peiiaTb KOHQIUKTHI
OBnazieHue YHUBEPCATbHBIMU PETYISITUBHBIMU I€UCTBUSMU:
0) CAaMOKOHTPOJIb:
- JlaBaTb OLEHKY HOBBIM CHTyalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM

- IO3HABATEJIbHBIE YHUBEPCAIbHbBIE YIEOHbIE IEHCTBUS
OBnazeHne yHUBEPCAIbHBIMU yY€OHBIMU MIO3HABATEIbHBIMU JI€UCTBUSIMU:
0a30BbI€ HCCIIE0BATEIbCKUE ACHUCTBUS:
- pa3pabaTbiBaTh IUIaH PEUICHUS NPOOJEMBbl C YYETOM aHajiu3a HMEIOLIUXCS
MaTepuanbHbIX
Y HEMaTepHaJIbHBIX PECYPCOB;
- OCYIIECTBIATH LEJICHANPABICHHBIN TOUCK TIEpeHoca CPEACTB U CHOCOOOB
JIeHCTBUA
B IPO(PECCHOHATIBHYIO CPEAY;
- yMETh NEPEHOCHUTh 3HAHUS B I[IO3HABATENIbHYI0O M MPAKTUYECKYI0 001acTu
KU3ZHENIEITEeIIbHOCTH;
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- KOMMYHHUKATHBHBIC YHUBCPCAJIbHEBIC y‘IG6HBIC HeﬁCTBHH
OBJI&I[@HI/IG YHUBCPCAJIbHBIMU KOMMYHHUKATUBHBIMHA I[CﬁCTBI’ISIMI’I:
COBMECTHAA ACATCIBbHOCTD:
- npejiaratb HOBBIC IIPOCKTBI, OHLOCHUBATL MHJACKU C TIO3MIIUHK HOBH3HBLI,
OPUTHUHAJIBHOCTH, Hp&KTH‘ICCKOI)'I 3HAa4YUMOCTH,

- npeameTHbIX ([1P)
ITP 1. BnaneHnue MeToiaMu JOKa3aTeNbCTB, AITOPUTMAMHU PELICHUS 3a/1a4; YMEHHE
dbopMynupoBaTh OMpeeNICHUsI, AKCHOMBI U TEOPEMbI, MPUMEHATh UX, MPOBOJIUTH
JIOKa3aTeJIbHbIE PACCYKACHUS B XOJE PEIICHUS 3a/1a4;
[P 2. Ymenue omnepupoBaTh MOHATHSIMH: CTENEHb YHCIA, JIOTApUPM YHUCIHA;
YMEHHE BBINOJHATh BBIYMCICHHWE 3HAYEHHH M MpeoOpa3oBaHUsl BBIPAKEHUH CO
cTenmeHssMH W Jorapudpmamu, mnpeoOpa3oBaHUs  APOOHO-PALIMOHATIBHBIX
BBIPAKEHNN;
ITP 3. YmMeHue onepupoBaTh MNOHATHSIMM: PalUOHAIBHBIE, HPPALUOHAIBHBIC,
NOKa3aTeNbHbIE, CTENICHHBbIE, JIOTapU(PMUUECKUE, TPUTOHOMETPUUECKUE YPAaBHEHUS
Y HEPABEHCTBA, UX CUCTEMBI;
ITP 4. Ymenue omnepupoBaTh MOHATUSAMU: (DYHKLHS, HENpEpbIBHAsA (QYyHKLHA,
IPOM3BOJHAs, NEpPBOOOpa3Has, OIPENEICHHbI WHTErpai;, yMEHHE HaXOAWUTh
IPOU3BOJHBIE 3JEMEHTApPHBIX (YHKIUI, MCIONb3Yys CIPAaBOYHBIE MAaTEpUaJIbl;
UCCIIEI0BATh
B MPOCTEHUIINX CiydasX (PYHKIMH HAa MOHOTOHHOCTb, HAXOAWTHh HAuOONIbIINE U
HauMEHbIIME 3HAaYeHUs QYHKIOUH; CTPOUTh TrpauKd  MHOTOYJICHOB C
UCIIOJIb30BaHUEM arapaTa MaTeMaTUYECKOTO aHaln3a; MPUMEHITh MPOU3BOIHYIO
IpU PELIEHUH 3a/a4y Ha JBIKEHHUE; peIlaTh MPaKTHUKO-OPUEHTHUPOBAHHBIC 3aJaud
Ha HAWOOJNIbLINE M HAWMEHBIIHME 3HAYEHUS, HA HAXOXJACHHUE IMyTH, CKOPOCTH U

YCKOPEHHUS
[1P 5. YMeHnue onepupoBaTh NOHATUSMU: pallMOHAIbHAS (PYHKIIHS, TIOKa3aTeIbHAS
byHKIMA, CTEIeHHAas byHKIMA, norapudmuyeckas byHKIMA,

TpUTOHOMETpUUECcKkre (YHKIHUH, OOpaTHble (DYHKIIMU; YMEHUE CTPOUTH TpaduKu
U3YYEHHBIX (YHKIMI, HCMONIb30BaTh TrpaduKd TMpPU HU3YYEHUU IPOLIECCOB
U 3aBHUCUMOCTEW, TP PEIICHUH 3a7a4 U3 JPYTruX y4eOHbIX MPEIMETOB U 3a7ad U3
peanabHOM KU3HU; BhIpaXKaTh (hOpMyJIaMy 3aBUCUMOCTH MEXYy BEIUUMHAMM;

[IP 6. YmeHue pemarb TEKCTOBBIE 3a/Jaud pa3HbIX TUMOB (B TOM 4YHCJE Ha
MPOIICHTHI, JOJW U YacTH, Ha JIBIKCHHE, padOTy, CTOMMOCTh TOBAapOB M YCIYT,
HAJIOTH, 3a/ladyd W3 OOJAaCTH YNPABJICHHS JIMYHBIMH U CEMEHHBIMH (DMHAHCAMH);
COCTaBJISITh BBIPAKCHUS, YPABHEHHS, HEPABEHCTBA M HX CHCTEMBI MO YCJIOBHUIO
3a/layd, HWCCJIENO0BAaTh IOJYYCHHOE PEIIEHWE M OIICHWBATh MPaBIONOI00HOCTh
pE3yJIbTATOB;

[P 7. Ymenue omepupoBaTh MOHATHSIMHU: CpeaHee apumeTHdecKoe, MeauaHa,
HauOoJIbllIeE M HAUMEHbLIEe 3HAYeHHs, pa3Max, JIUCIEpCHusi, CTaHJApPTHOE
OTKJIOHEHHME YHCIIOBOTO Halopa; yYMEHHE U3BJIEKaThb, WHTEPIPETHUPOBATH
uH(poOpMaIMIO, TPEJICTAaBIEHHYI0 B TaliuIax, Ha Jauarpammax, rpadukax,
OTPAXKAIOLLYIO CBOMCTBa peabHbIX IIPOLIECCOB

12



U SIBJICHWI; MPEACTaBIATh HHPOPMAIMIO C TOMOINBIO TaOIUIl U JHArpaMM;
UCCJIeI0BATh CTATUCTUUECKUE JJAHHBIE, B TOM YHUCJIE C MPUMEHEHHUEM Tpaduueckux
METOOB U AIEKTPOHHBIX CPEJICTB;

ITP 8. Ymenue OIIEpUPOBATH MTOHATHUSIMU: CIlyYalHbIN OIIBIT
U CIly4ailHO€ COOBITHE, BEPOSITHOCTh CIYYAaWHOTO COOBITHS; YMEHUE BBIYUCIATH
BEPOSITHOCTh C HCHOJb30BaHUEMIPA(QUUECKUX METOJIOB; MPUMEHSTH (POPMYJIbI
CJIOKEHUSI U YMHOKEHHUSI BEPOSATHOCTEN, KOMOMHATOPHBIE (PaKThl U POPMYJIbI NpU
pellleHUu 3a/lady; OLICHWBATh BEPOSITHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO
CIy4YalHbIMM BEJIMYMHAMU, YMEHHE MPUBOAUTH NPUMEPHI MNPOSIBIICHUS 3aKOHA
OOJBIMX YUCEN B MPUPOTHBIX

1 OOIIECTBEHHBIX SIBICHUSIX;

[IP 9. VYwmenue omnepupoBaTh NOHSATUAMHU: TOYKa, MpsMasi, I[JIOCKOCTb,
IIPOCTPAHCTBO, ABYTPAHHBIM YrOJI, CKPELIUBAOIIUECA NPSAMBIE, NaPAILIEIBLHOCTD U
NEPHEHINKYIJISIPHOCTD IPSMBIX U IIOCKOCTEH, YOI MEXIY IPSAMBIMHU, YTOJI MEXKAY
NpSIMOM M IUIOCKOCTBEO, YIOJI MEXAY IUIOCKOCTSMH, PACCTOSHHE OT TOYKH 0
IJIOCKOCTH, PACCTOSIHUE MEXAY MPSMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSIMU;
YMEHUE HCIOIb30BaTh MPU PEUICHUU 3a/ad H3y4YeHHbIE (aKThl U TEOPEMBI
IUIAaHUMETPHUH; YMEHUE OLIEHUBATh Pa3Mepbl O0BEKTOB OKPY>KAIOIIETO MUPA;

[IP 10. VYwmenue onepupoBaTb MOHATUSAMH: MHOTOTPAHHHMK, CEUCHHE
MHOTOIpaHHMKA, KyO, mapamienenunen, Mpu3Ma, nupamuaa, ¢urypa u
NOBEPXHOCTh BpAICHUs, IWIMHAP, KOHYC, Mmap, cdepa, cedeHus (QUrypsbl
BpallleHus, IUIOCKOCTb, Kacawomascs cdeppl, LWIMHApA, KOHYyca, IUIOUIalb
MOBEPXHOCTU MUPAMUIbI, TPU3MBI, KOHYCA, IMIUHAPA, I TUIOIMAaas chepbl, 00beM
Ky0a, NpSMOYTOJbHOTO NapajUieienuneaa, MNHPaMUIbl, MPU3MbL, LHAJIUHAPA,
KOHYcCa, Il1apa; yMEeHHEe n300paxkaTh MHOTOI'PaHHUKU U TOBEPXHOCTH BpaIllEHUs, HX
CE€YeHHs OT pPYKHM, C IIOMOLIBI0O YEPTEKHBIX HHCTPYMEHTOB M JJIEKTPOHHBIX
CPEACTB; YMEHHUE paclo3HaBaTb CHMMETPUIO B IPOCTPAHCTBE; YMEHHE
pacro3HaBaTh NPABUIbHBIE MHOTOTPAHHUKHY;

[P 11 YMeHue onepupoBaTh MOHATUSIMU: JABUKEHUE B MPOCTPAHCTBE, MOJOOHBIE
burypsl B MpOCTPAHCTBE; UCIOIH30BATh OTHOIIEHUE IUIOLIAACH MOBEPXHOCTEH U
00beMOB TIOI00HBIX (PUTYp MPHU PEIISHUHU 3a/1a4;

[1P 12. YMeHue BbIYHUCIATH T€OMETPUUYECKUE BEIMUYMHBI (IJIMHA, YTOJl, IJI0IIA/lb,
00beM, TI0IIAb TOBEPXHOCTH ), UCTIONB3YS U3yUeHHbIE (DOPMYIIBI U METO/IBI;

[P 13. YMeHue onepupoBaTh MOHATUAMM: HPSIMOYIOJbHAs CUCTEMA KOOPAMHAT,
KOOPAMHATBI TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA, CKAJISIPHOE NPOU3BEICHME,
YIOJl MEXAY BEKTOpaMH, CyMMa BEKTOPOB, INPOU3BEIACHUE BEKTOPA HA YUCIIO;
HaxXOAWTh C TIOMOIIbIO H3YYEHHBIX (POPMYJ KOOpAMHATHI CEPENUHBI OTPE3Ka,
pPACCTOSIHUE MEXAY ABYMs TOUKAMU;

I1P 14. YMenue BBIOMpAThH MO XOIALIHAN W3YYEHHBIN METOJ
U1t peleHus 3a7a4H, pacro3HaBaTh MaTeMaTHYECKHE (bakTbI
U MaTeMaTH4YeCKMe MOJEIM B TPUPOAHBIX U OOLIECTBEHHBIX SIBJIICHUAX, B
UCKYCCTBE; YMEHHUE NPUBOAUTH MPUMEPHI MATEMATUYECKUX OTKPBITUA POCCUUCKOMN
Y MUPOBOM MAaTEMATUYECKON HAYKH.
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1.4 KoanyecTBO 4acoB HAa OCBOEHHME NMPOrpaMMbl y4eOHOro mpeaMerTa
OVII.03 Maremaruka:

o0beM yueOHOM Harpy3ku obOyuaromerocs (ouHas dopma) — 304 yaca, B ToM
qucIie:

00s3aTeIbHOM ayAUTOPHON yueOHOU Harpy3ku oOydaromierocs — 290 yacos,

U3 HUX: TeopeTudeckoe o0ydyeHue - 60 4yacos,

npakTuyeckue 3ausatusa — 230 4acos,

MPOMEXYTOUHAs aTTeCTallMsl MO MpeaMeTy mpoBoauTcs B ¢opme B dopme
JK3aMeHa

o0beM yueOHOU Harpy3ku oOydarorierocs (3aounas ¢opma) — 304 gaca, B ToM
qHClIe:

00s13aTeIbHOM ayIUTOPHOM yueOHOI Harpy3ku oOydaromierocs — 22 Jaca,

U3 HUX: TeOpeTudeckoe ooyueHue - 12 yacos,

npakTryeckue 3aHsaTus — 10 yacos,

caMocTosiTeNbHas pabora — 268 4acos,

IPOMEXKYTOUHAs aTTECTAIMs IO MPEAMETY MPOBOIUTCS B popMe dK3aMeHa
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2. TEMATHYECKHWH ITAH YYEBHOTI'O IIPEJIMETA OVYIL03 MaremaTuka

KonuuectBo
Hacop Ha IIpakTH4eckne
HaumMeHoBaHue pa3iesioB H TeM oCBOEHHE Teopust
yaeBHOro 3aHATHSA
mMaTepuajia
Pa3nea 1. [loBTOpeHne Kypca MaTeMaTHKHU 20 20
OCHOBHOM IIKOJIBI
Tema 1.1 Llens 1 3a1a4n MaTEMaTUKU IIPU OCBOCHUU ) )
CIIENMAJIbLHOCTH..MHOK€ECTBA U JIOTHKA
Tema 1.2 Uncna v BBIYUCIEHUS 2 2
Tema 1.3 ToxaecTBa U TOXKIECTBEHHbBIE
npeoOpa3oBaHus Y paBHEHMsI, HEPABEHCTBA U UX 4 4
CUCTEMBI
Tema 1.4. [IpouenTHbIe BBEIYUCIICHUS 4 4
B IpoecCHOHATIBHBIX 3aauax
Tema 1.5 ITocnegoBaTeIbHOCTH M IPOTPECCUU 2 2
Tema 1.6. ®yHKUUHU 1 rpaduKu 4 4
Tema 1.7. BXogHO! KOHTPOJIB 2 2
Pa3nen 2. Crenenn u kopuu. CreneHHas, 1 p 24
MoKa3areJibHasi M Jorapupmudeckas QyHkums
Tema 2.1 ApudmMeTnyecKknii KOpeHb N—Oi CTENEHU 2 1 1
Tema 2.2 Crenenu. CtannaptHas Gopma 3anucu ) 1 1
JIEMCTBUTEJIBHOTO YHCia
Tema 2.3 CreneHnas QyHKIHS 2 1 1
Tema 2.4. UpparmoHanbHble YpaBHEHHS ) | |
Y HEpPaBEHCTBA
Tema 2.5. IlpumeHeHue CBOMCTB CTENEHHOM ) )
byHKIIUA
Tema 2.6. Iloka3zarenbHas QyHKIHS, €€ CBOMCTBA 2 2
Tema 2.7. IlokazaTenbHble ypaBHEHUS ) )
Y HEpPaBEHCTBA
Tema 2.8. IlpumeHeHHEe CBOMCTB MOKa3aTEIbHOU ) )
byHKITUN
Tema 2.9. Jlorapudm uncna. JlecaTHUHBINA ) 1 |
U HATYpaJIbHBIN JIorapu(Mbl
Tema 2.10. CoiicTBa norapupMos 2 1 1
Tema 2.11. Jlorapudmuueckas ¢GyHKIUA, €€ ) 1 |
CBOMCTBa
Tema 2.12. Jlorapupmuueckue ypaBHEHUS W ) | |
HEPABEHCTBA
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Tema 2.13. Jlorapudmsbl B IpUPOAE U TEXHUKE 2 2
Tema 2.14. IlpumeHeHnue J0rapumMoB K PEIICHHIO 4 4
3aja4

Kontponbnas padota 1 2 2
Pa3znea 3 IlpsimMble U JIOCKOCTH B IPOCTPAHCTBE 26 20
Tema 3.1. IloBropenue mnanumeTpuu. OCHOBHBIE 4 3
HIOHSTHUS] CTEPEOMETPHUHU

Tema 3.2. [IpsiMble U MIIOCKOCTH

B npocTtpaHcTBe. [lapamienbHOCTh NpAMBIX, IIPAMOM 4 3
U IJIOCKOCTH, INIOCKOCTEM

Tema 3.3. IleprnieHAUKYIAPHOCTD MPSIMBIX 4 3
U IJIOCKOCTEH

Tema 3.4. Vsl MEXIY IPSAMBIMU 4 3
U IJIOCKOCTSIMU

Tema 3.5. IIpsamble u mockoctu 4 3
B IIPAaKTUYECKHX 3a/a4ax

Tema 3.6. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI 4 3
U UX B3aUMOPACIIOJIOKEHHUE

KontponsHas pabdora 2 2 2
Paznen 4. KoopamHatel HM  BeKTOpbl B 18 10
NPOCTPAHCTBE

Tema 4.1. Bekropsl B npoctpaHcTBe. [lelicTBus ¢ 4 )
BEKTOpaMH

Tema 4.2. KoopauHaTel B IPOCTPAHCTBE. 4 )
IIpocreiimye 3a7a4u B KOOpAMHATaX

Tema 4.3. IlpakTUKO-OpHEHTUPOBAaHHBIE 3aJauMd Ha 4 )
KOOPJMHATHOM MJIOCKOCTH

Tema 4.4. Pemenue 3amad  Ha KOOpPAUHATHI 4 )
U BEKTOPBI

KoHnTtponbnas padora 3 2 2
Pa3znen 5. OcHoBBI TPUTOHOMETPHH. 40 3
Tpuronomerpuyeckne QyHKIumn

Tema 5.1. OCHOBBI TPUTOHOMETPUU 4 3
Tema  5.2. OcHOBHbIE  TPUTOHOMETPHUUECKHUE 4 3
TOKAECTBA

Tema 5.3. [lepuoanueckue GbyHKIIUY. 4 3
Tpuronomerpuueckue GyHKIUU

Tema 54. [IpeobpazoBanue rpauKoB 4 3
TPUTOHOMETPUUYECKUX (QYHKLUI

Tema 5.5. Onucanue Npou3BOACTBEHHBIX IPOLIECCOB 4 3
C TOMOIIBIO TpaUKOB HYHKITUN

Tema 5.6. OOpaTHbIE TPUTOHOMETPHUYECKUE (DYHKITUH 4 3
Tema 5.7. TpuronomeTpuueckue ypaBHEHHUs 4 3
Tema 5.8. TpuronomeTpruyeckue HEpaBEHCTBA 4 3
Tema 5.9. Pemienue 3a1a4 TpPUrOHOMETPUHN 6 6
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KonTtponbnas padorta 4 2 2
Pa3gen 6. IMpousBoanas byHxkuum, ee 34 2
NpUMeHeHHe

Tema 6.1. MOHOTOHHOCTH (QYHKIHU. DKCTPEMYMBbI 4 3
dbyakun. TOYKH SKCTpEeMyMa

Tewma 6.2. ITonsiTHE O HENIPEPBHIBHOCTH (PYHKITUH 2 1
Tema 6.3. IlpousBonHas GyHKIIUH 2 1
Tema 6.4. 'eoMeTprUeCKU CMBICI MPOU3BOIHOMN 2 1
Tema 6.5. @uznveckuii CMBICT TPOU3BOJIHOU ) |
B IpoeCCHOHATIBHBIX 3aauax

Tema 6.6. [Ipumenenne MPOU3BOIHOMN

K HCCIIEOBAHUIO byHKIII 4 3
Ha MOHOTOHHOCTb U 9KCTPEMYMBI

Tema 6.7. WccnenoBanue byHKIHI 4 3
¥ TIOCTpOeHUE TpaduKOB

Tema 6.8. HauGonpliee m HauMeHblee 3HAUCHUS 4 3
(GYHKIIUU HA OTpe3Ke

Tema 6.9. HaxoxaeHne onTUMaibHOTO pe3yjbTara C 4 4
MOMOIIIbIO TPOU3BOJAHON B MPAKTHUECKUX 3a7adax

Tema 6.10. Pemmenue 3agau. [IponsBoanas GyHkiuy, 4 4
€€ NpUMEHEHUE

KonTtponbnas padota 5 2 2
Pazgesn 7. MHOrOrpaHHMKH M TeJia BPpalleHU s 36 20
Tema 7.1. MHOrorpanHHuku 2 1
Tema 7.2. Ilpusma. [Ipsimas u npaBuIbHas IPU3MBI 2 1
Tewma 7.3. Ilapamnenenunen, kyo 2 2
Tema 7.4. Ilupamupa. IlpaBunbHas nupamuaa. 5 |
YcedeHHas nupamuia

Tema 7.5. bokoBasi 1 ToIHAsA MOBEPXHOCTh MPU3MBI, ) )
UpaMu/Ibl

Tema 7.6. JIBuxkenue B npoctpancTBe. CHUMMETPUS B ) |
MIPOCTPAHCTBE

Tema 7.7. [IlpaBuinbHbIE MHOIOIPaHHUKH, UX ) |
CBOICTBa

Tema 7.8. Cummerpus B mnpodeccuu. CeueHus

MHOT'OIPaHHUKOB 2 1
B IpoecCHOHATIBHBIX 3aauax

Tema 7.9. Hununap, ero cocrapistomue. CedeHue 5 )
HAJIUHIPA

Tema 7.10. Konyc, ero cocramstonme. CeyeHue 5 )
KOHyca

Tema 7.11. Yceduennbiit konyc. CeyeHrne yCe4eHHOIO 5 )
KOHyca

Tema 7.12. lllap u chepa, ux ceueHust 2 2
Tema 7.13. Ilonstue 06 oOwveme Tenma. OObeMbI ) )
MHOTOIPAHHUKOB U TE€J BPAILICHUS

Tema 7.14. OObeMbl W TUIOMIATX TOBEPXHOCTEH 2 2
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IMOAOOHBIX TEI

Tema 7.15. KomOuMHammu MHOTOTPAaHHUKOB U TeJ

2 1
BpallleHus
Tema 7.16. KomOuHammu reoMeTpudyeckux Tesl Ha ) )
PAKTUKE
Tema 7.17. Pemienue 3amady. MHOTOrpaHHUKH U TeJia 5 )
BpalleHus
KoHnTtposnbnas pabora 6 2 2
Pasznen 8. IlepBooOpa3Has  ¢QyHkunum, ee 18 15
NpUMeHeHHe
Tema 8.1. IlepBooOpaznas pyHKIUN 4 3
Tema 8.2. Ilnomanes KpUBOIMHEWHOM TpameuuH. 4 3
®dopmyna Herotona — Jleiibnuna
Tema 8.3. OnpeneneHHblit UHTETpaJl B 4 3
pohecCHOHANBHOM e TEIbHOCTH U KU3HU
Tema 8.4. Pemenue 3agad Ha HAXO0XKICHHE 5 5
nepBoo0Opa3HON U ee NpUMEHEHUe
Konrtponsnas pabdora 7 1 1
Pa3nen 9. Teopusi BeposITHOCTEH M CTATHCTHKA 38 30
Tema 9.1. [IpeacTraBieHue NaHHBIX W ONMHCATENIbHAS 4 3
CTaTHCTHKA
Tema 9.2. CocraBneHue Tabnaui M JUarpaMM Ha 4 3
MPAKTUKE
Tema 9.3. Onepanuu HaJ COOBITHSIMH, 4 3
HaJl BEPOSITHOCTSIMU. Y CIIOBHAsI BEPOSITHOCTh
Tema 9.4. DnemMeHTH KOMOMHATOPUKU 4 3
Tema 9.5. BepositHOCTh B Mpo(hecCHOHAIBHBIX 4 3
3aja4ax
Tema 9.6. Cepun nocie1oBaTeNIbHbIX UCIIBITAHUI 4 3
Tema 9.7. Ciyyaiinbie BEJIMYMHBI
U pacIpeaeieHus. 4 3
MaremaTnyecKoe OKHUJIaHUE CITyYaitHON BETMYHHbI
Tema 9.8. 3akoH Oompmmx uucen HempepbiBHBIE
ClIy4yalHbIe BEJIMYUHBI (pactipeneneHus). 4 3
HopmanbsHoe pacnipenenenue
Tema 9.9. Pemenne 3amau  KOMOMHATOPUKH, 4 4
CTaTHCTUKH U TEOPUU BEPOSTHOCTEN
KonTtponsHnas pabora 8 2 2
Pazgean 10. MaremaTu4eckuii NPpaKTUKYM 28 24
Tema 10.1. MaTpuiisl 1 onpeaeIuTeNn 4 3
Tema 10.2. DeMeHTHI BEKTOPHOMN anreOpsl 4 3
Tema 10.3. KomrekcHble yucia 4 3
Tema 10.4. I'padst 4 3
Tema 10.5. 3agaun MaTeMaTHYECKOM CTAaTUCTUKHU 4 4
Tema 10.6. Jlornueckue onepanuu 4 4

18




C MHOKECTBaMH

Tema 10.7. Pemrenne 3amau MareMaTHUYECKOTO

4 4
MPAKTUKYMa
DopMa NPoMeKYTOUHOI aTTeCTAIMU- IK3aMeH 14
O0beM 00pa3oBaTeILHOI MPOrpaMMbl 304 60 230
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3. COJEP)KAHUE YYEBHOI'O NIPEAMETA OVYII.03 MaremaTuka

Koawbl
OobeM, ak. 1 / KOMITETEHIHH,
B TOM 4YHCJIe B JHYHOCTHBIX
HanMeHoBaHMe Conep:xanue y4e0HOro MaTepraJia (OCHOBHOE H npO(l)eccnonaano: dhopme 3 ®opmar pesyabstartos, 11O,
pasIeoB 1 TeM OpPHEHTHPOBAHHOE), JIAG0PATOPHBbIE M MPAKTHYECKHE 3aHATHS, MPUKJIATHOI MOYJIb | MPAKTHYECKOH | MPOBeIeHUs ¢opMupoBaHUIO
(npu nanuuuu) NMOATO0TOBKH, 3aHATHS® KOTOPBIX
aK. 4?/3a04Has Croco0CTByeT
dopma 3JIEMEHT
MPOrpaMMbl
1 2 3 4
_1_ cemectp
Paznen 1. IloBTOpeHHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20 JIP
1O 1-4, 6-8 I1P
Tema 1. Conep:xaHne y4eOHOro MaTepuaJia, B TOM 4Hcjie NpodecCHOHATBHO — )
Ilenb ¥ 33124y | OpMEHTHPOBaHHOE!
MaTEMATHKU B TOM unciie NpakTHYeCKUX 3aHATHH
npu ocBoenun | Llenb v 3a1aun MareMaTHKA IPU OCBOCHUM CHELUAIbHOCTH. ba3oBble 3HaHHS U OYHBII/OHIIAH
CIEIMATILHOCT | YMEHHSI 110 MaTeMaTuKe B NMPO(eCCHOHATBLHON M B MOBCETHEBHOM JEATEIBHOCTH. H
H. MHoXxecTBO, oOmnepauuud HaJ MHOXECTBaMH, Juarpammbl  Dilnepa-Benna. 2
MuoxectBa u | VICIIONIb30BaHHE TEOPETUKO-MHOKECTBEHHOI'O amnmapara JJis OMMCAaHUS pealbHbIX
JIOTUKA MIPOIIECCOB U SIBJICHUN B MPOQPECCHOHATBHON JeATSILHOCTH, IPH PEUICHUH 33134 U3
JPYTUX TACHUIUINH
Tema 1.2. Conep:kaHne y41eOHOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — 5
Yucna u OpPHEHTHPOBAHHOE’
BEIUHCIICHHS B ToM uMc/Ie IPAKTHYECKHX 3aHATHI
HatypaneHble u nensle uncina. [Ipuznaky genumocty nensix yucelnl. PannonansHbie OYHBII1/caMoCT
yrcia. OOBIKHOBEHHBIE U IECATHYHBIC IPOOH, MIPOIICHTHI, 0ECKOHEUHBIE 2 OAITENILHOE
nepuoanyeckue apoou. ApudMeTndecKke ornepannuu ¢ parioHaIbHBIMI YUCIIaAMH, H3y4EHHUC

20




npeoOpa3oBaHus YUCIOBBIX BhIpakeHUi. JleificTBUTenbHBIC Yrciia. PanmoHanbpHbIe
U UppaloHajIbHble yuciaa. ApupMeTHIecKre Onepaluu ¢ 1eHCTBUTEIbHBIMU
yucinaMu. [IpubnmkEHHbIC BEIUMCICHHUS, IPABUIIA OKPYTIICHUS, IPUKHIKA U OIICHKA
pe3yJabpTaTa BEIYMCICHUN

Tema 1.3. Conep:xaHue yueOHOr0 MaTepHuaJia, B TOM Yuc/Ie mMPogecCHOHAIBHO —

ToxmecTsa u OpHEHTHPOBaHHOe®

TOKIECTBEHHBI B ToM 4nciie NpaAKTHYECKUX 3aHATHI

e ToxaecTBa 1 TOKJECTBEHHbIE Pe0Opa3oBaHusl. Y paBHEHUE, KOPEHb YPaBHEHHUSI. OYHBIN/CaMOCT

Npeo6pasoBan HepaseHnctBo, pemenne HepaBeHCl;Ba. Merton natepBanoB. Pemenue uenbni 51 OSATEIIbHOC

ust YpasreHus, JIpOOHO-pallMOHATILHBIX YpaBHEHUHN 1 HEpaBeHCTB. [[pumMenenre ypaBHeHUH 1 § H3y4EHHC
HEPABEHCTB K PEIICHUIO MAaTEeMaTUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3InIHbIX 00IacTei

HepapeHeTsa i HayKHU U peaIbHOW KU3HU. CUCTEMBI M COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHHN U

HX CHCTCMbI HepaBeHCTB. CHCTEMBI TMHENHBIX YpaBHEHUH. Pelenne npukiaaHbpIxX 3a1ad ¢
MTOMOIIIBIO CUCTEMBI JINHEWHBIX YPAaBHEHUN

Tewma 1.4. Conep:xaHue y4eOHOro MaTepuaJia, B TOM 4Hc/ie NpodecCHOHATBHO —

IIpoleHTHBIC | OPHEHTHPOBaHHOE

BBIUMCIICHIS B ToM 4mciIe NpaKTHYECKUX 3aHATHI

B [Tpumenenue apobeii u MPOLEHTOB Ui PEIIeHUs MPUKIAIHBIX 3a[a4 U3 Pa3IMuHbIX OYHBIN/CaMOCT

npodeccronan oTpacJiell 3HaHU| U pea’dbHOU ku3HU. [[pubnmxEHHbIC BB\I"—II/ICHCHI/IH, MpaBUiIa OSATCIIbHOC

BHEIX 3a71a9aX OKPYTJICHUS, IPUKUIKA U OIICHKA pe3yibTaTa BRIUUCICHUN. Pa3sHbie criocoObl HU3y4CHHUC
BBIYHCJICHHSI IPOIICHTOB. [IpOIICHTHEIE BRIYUCIIEHUS B IPO(ECCHOHATBLHBIX
3anavax. [I[puMeHeHre ypaBHEHHI U HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKUX
3a7a4 ¥ 3a/1a4 U3 Pa3InYHbIX 001aCTe HAYKHU U peaIbHOM KU3HH

Tema 1.5. Conep:kaHne y41e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO —

HOCHCHOB&TCH OpI/IGEHT](IpOBa]{HO(E8

BbHOCTH B ToM unc/Ie IPaKTHYECKHX 3aHATHI

u nporpeccun | LlocienoBarensHoCTH, CIIOCOOBI 3aIaHus IOCIEA0BATENLHOCTEN. MOHOTOHHBIE OYHBII/CaMOCT
MOCJIEIOBATEILHOCTH. ApudMeTHIecKas U TeOMETpUUIECcKasi IPOrPECCUH. OATCIBHOC
Beckoneuno yOsIBaromas reomerpuieckas nporpeccus. Cymma 6€CKOHEUHO H3Yy4CHHUC

yOBIBaroIeil reoMeTpruaeckoit mporpeccun. opmyrsa CI0KHBIX MPOIICHTOB.
Hcnonp30Banye Nporpeccuu Uis peleHus pealbHbIX 3a/1a4 NPUKIAJHOTO
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Xapakrepa

Tema 1.6. Conep:kaHue y4eOHOT0 MaTepHaJia, B TOM YHcJIe MPo(ecCHOHATHHO — 4
OyHKIME ¥ | OPHEHTHPOBaHHOe’
rpaduKy B ToM 4mcie IPAKTHYECKUX 3aHATHI
OyuK1Ms, criocoosl 3ananus GyHkun. ['padux GpyHkiun. Bzanmuo oopaTHble OYHBIIH/CaMOCT
¢byukiun. O6nacTh onpeAeneHuss 1 MHOXKECTBO 3HaueHui pynkuun. Hymu 4 OSITCITBHOC
¢ynxuuu. [TpoMekyTKu 3HAKONOCTOSIHCTBA. YETHBIE M HEUETHBIE QYHKIUH H3Yy4CHHUC
Tema 1.7. Conep:kaHue y4eOHOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — )
BxoHoi opuenTupoBantoe'’
KOHTPOJIb B ToM 4mc/Ie IPAKTHYECKUX 3aHATHI
OYHBIN/CaMOCT
Brruncnenus u npeoOpa3zoBanus. YpaBHEHUS U HepaBeHCTBa. [Iporpeccun. 2 OSITEIBHOE
DyHKIIUK U TPaPUKH M3ydeHue
Pazgen 2. Crenenu u kopHu. CTeneHHas, MoKa3aTeJbHAasA U Jorapupmudeckas GyHKIus 32 JIP
11O 1-4, 6-8 TIP
Tema 2.1. Conep:xaHue y4eGHOr0 MaTepHaia, B TOM YucJie MPogecCHOHATBHO — 5
ApmbMeTquc OPHMEHTHPOBAHHOE
KM KOpPEHb N— OYHBII/CaMOCT
oif cTeleHn 1 OSATEJILHOE
Apudmerndeckuii KOpeHb HaTYpPaJIbHON CTEIICHH. U3y4eHHe
B ToM ymnciie TpaKTHYECKUX 3aHATHI
OYHBIN/CaMOCT
1 OSATEJIEHOE
JleiicTBus ¢ apuMeTHIeCKUMU KOPHSIMH N—O# CTeTeHn U3y4eHHe
Tema 2.2. Conep:kaHue y41eOHOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — )
Crenenu. OPHMEHTHPOBAHHOE
Cranmapraas | Crenens ¢ nenbim nokasarenem. Ctanuaptas Gopma 3amicu I€HCTBUTETLHOTO OYHBIII/caMOCT
‘bOPMa zamucu | 9ucia. cmoab30BaHuEe OIXOISIICH (bopMLI 3aIIMCH NEUCTBUTENbHBIX YUCET IS OATCJIIBHOC
JNEUCTBUTENBH | PCIICHHS MPAKTHYCCKHUX 3a7a4 M IIPCACTABICHUS JaHHBIX. CremneHns ¢ 1 U3y4YCHNC
Oro 4mcia panroHaIbHbBIM MoKa3aresieM. CBOMCTBA CTETICHHU.

B Tom uncie NMPAKTHYCCKUX 3aHATHI

9 Ipogpeccuonansro-opuenmuposannoe codepaicanue Modlicem Guims pacnpedeieno no pazoenam (memam) ui cKoHyeHmpuposano & pazoeine Ipukiadnoii Mooyib

10 Mpogheccuonanvro-opuenmuposannoe codepacanue modxcem Gvlms pacnpedereno no pazoeiam (memam) ui cKonyenmpuposao 6 pazoene Ipukiaonoii Mooyis
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[IpeobpazoBanue BEIpaKEHUH,

OYHBIIi/caMOCT

1 OSITENIbHOE
COJIepKAINX CTETIEHN C PAllMOHAIBHBIM MOKA3aTENEM U3y4eHHe
Tema 2.3. Conep:xaHue yueOHOr0 MaTepHuaJia, B TOM YucjIe mMpPogecCHOHAIBHO — 5
CremnenHas OpMEeHTHPOBAHHOE
GyHKIMS CrenenHast (yHKIHS C HATYPAJIBHBIM U 1IEJIBIM MOKa3aTenaeM. E€ cBoiicTBa 1 i OYHEI/OHIIal
rpaduk. H
B ToM Yuc/ie mpaKTHYeCKUX 3aHATHIA
OYHBIN/CaMOCT
CaoticTBa U rpaduK KOPHS N-Oi CTETICHH 1 OSTEILHOE
H3yUYCHHE
Tema 2.4. Conep:xkaHue y4eGHOro MaTepualia, B TOM 4ncjie Npo¢ecCHOHATBLHO — 5
Hpparnmonans | OPHEHTHPOBAHHOE
HBIE OYHBIN/CaMOCT
ypaBHEHUS NppannoHanbHble YpaBHEHUS U HEPABEHCTBA 1 0STENIBLHOE
1 HEPABEHCTBA HU3y4CHHUC
B TOM unciie NpakTHYEeCKUX 3aHATHH
OYHBIN/CaMOCT
Pelienue nppanyoHaabHbIX YPABHEHUI U HEPABEHCTB 1 OSATEIBHOE
H3yUYCHHE
Tema 2.5. Conep:kaHue y41e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(decCHOHATHHO — )
[Ipumenenue OPHEHTHPOBAHHOE
CBOICTB B TOM unciie npakTHYeCKUX 3aHATHH
CTEIIEHHOI CBolicTBa CTETIEHHOHN (YHKIIUH MPU PEIICHUH YPaBHEHUN U HEPABEHCTB OYHBII/caMocT
GyHKIHH Hcnonp30BaHre CBOMCTB cTENEHHOM (PYHKIIMU MIPU PEIICHUU ypaBHEHUI U 2 OATEILHOC
HEPABEHCTB U3y4eHHe
Tema 2.6. Conep:kaHune y41e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — )
TTokazareapHa | OPMEHTHPOBAHHOE
a ¢byuknus, | B ToM yncsie npakTHYECKHX 3aHATHI
ee CBOMCTBA [NokazatenpHas yHkius, e€ cBoiicTBa u rpaduk. [locrpoenue rpapuxon 2 OYHBIH/OHTal
nokasareiabHON (QYHKIIUN H
Tema 2.7. Conep:kaHue y4eOHOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — 5
[TokazarenbHpl | OPHEHTHPOBAHHOE
¢ ypaBHEHUS B ToM Yuciie npaKTHYeCKUX 3aHATHIA
¥ HEPABEHCTBA 5 ’ OYHBII1/caMoCT
ITokazarenbHble ypaBHEHUsI. PenieHne nokaszarenbHbIX YpaBHECHUN OSTEBEHOE
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M3ydeHue

Tema 2.8. Conep:kaHue y4eOHOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — )
[Ipumenenue OPHEHTHPOBAHHOE
CBOICTB B TOM unciie NpakTHYeCKUX 3aHATHH
IOKAa3aTeIbHO OYHBIN/CaMOCT
it byHKIIH [Toka3aTenbHbIE HEpaBEeHCTBA. PellleHne noka3aTeabHbIX HEPABEHCTB 2 OSITENBHOE
U3y4eHHe
Tema 2.9. Conep:kaHne y4e0HOr0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — 5
Jlorapudm OpHEHTHPOBAaHHOE
YUCJTIA. . 5 11 OYHBII/OHIAN
JlecATHYHBIH Jlorapudwm yucna. JlecaTHIHBIA U HATYPATBHBIN JOTapru(MbI H
" B ToM umnciie NpaAaKTHYECKUX 3aHATHI
HaTyparbHbH Omnpenenenue norapupmMon 1 g:f;iﬁgg .
sorapudmbl
U3y4eHHe
Tema 2.10. Conep:kaHune y41e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — )
CBoiicTBa OpHEHTHPOBAaHHOE
norapudmos OYHBIIH/CaMOCT
[IpeoOpazoBanue BhIpaXEHUH, copepKaIIUX JTorapu(mbl 1 OSITETIbHOE
U3y4eHHe
B ToM ynciie TpaKTHYECKUX 3aHATHI
OYHBIN/CaMOCT
Pemmenue npumepoB ¢ TorapupMuUUeCKUMH BbIPAKEHUSIMU 1 OSITENIbHOE
U3y4eHHe
Tema 2.11. Conep:kaHne y4e0HOr0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — 5
Jlorapugmuue | OPHEHTHPOBAHHOE
ckast QyHKIIHS, ) 5 11 OYHBI/OHITAl
ee CROMCTRA Jlorapugpmuueckas GpyHKIus, €€ CBOUCTBA U rpaUK H
B ToM ynciie TpaKTHYECKUX 3aHATHI
OYHBII1/caMoCT
[TocTpoenue rpaduKoB JorapuGMUISCKUX (yHKIIHH 1 OSITCIIBHOE
U3y4eHHe
Tema 2.12. Conep:kaHne y4e0HOr0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO —
Jlorapugmuue | OPHEHTHPOBAaHHOE 2
CKHE
Jlorapudmuueckre ypaBHEHHS 1 HEPaBCHCTBA 1 OYHBII1/caMoCT
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YpaBHEHUS U

OATCIIBHOC

HEpPAaBEHCTBA U3y4eHHe
B ToM ymnciie TpaKTHYECKUX 3aHATHI
OYHBIN/CaMOCT
Pemenust morapuMuueckux ypaBHEHHI U HEPaBEHCTB 1 OSTEIILHOEC
HW3yYECHHE
Tema 2.13. Conep:kaHne y4e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO —
Jlorapu(mbl B | OPHEHTHPOBAHHOE 2
pupoze 51
TeXHHUKE B ToM uMc/Ie IPaKTHYECKHX 3aHATHI
[Mpumenenwne norapudma. Mctopus pazButus marematukn. Jlorapudmmuyaeckas OYHBII/camMocT
crimpanb B pupoje. Ee matematnueckue cBoiictBa Mcrnonb3oBanue rpadguxon 5 OATECIIEHOC
GyHKIMI 1715 McclieJ0BaHUS MTPOLIECCOB U 3aBUCUMOCTEHN, KOTOPbIE BOSHUKAIOT IIPU H3yICHUE
pEIICHUH 3a]1a4 U3 PA3IUYHBIX 00JIaCTel HAYKU U pealIbHOM KU3HH
Tema 2.14. Conep:xaHue y4eOHOro MaTepuaJia, B TOM 4Hc/ie NpodecCHOHATBHO —
[Ipumenenue OPUEHTHUPOBAHHOE 6
norapumMoB K
PEIICHHIO B ToM unc/Ie IPaKTHYECKHX 3aHATHI
3ajau OYHBII/camMocT
Pemenue nmorapudMudecknx ypaBHEHUN 1 HEPABEHCTB 5 OATENILHOE
HN3Yy4YCHHUC
OYHBII/camMocCT
KonTponbhas pabora 1 1 OSTEIbHOE
HN3YUYCHHUC
Paznen 3 IIlpsimMble U JIOCKOCTH B IPOCTPAHCTBE 2 JIP
11O 1-4, 6-8 ITP
Tema 3.1. Conep:xaHue y4eOHOro MaTepuaJia, B TOM 4Hc/ie NpodecCHOHATBHO — 4
HOBTOpeHI/Ie OPHEHTHPOBAHHOE
mnanumerpuy. | OCHOBHBIE GUTYPBI, (HAKThI U TEOPEMBI IITAHUMETPUU. OCHOBHBIC TIOHATHS OYHBI/OHJIAM
OCHOBHBIE crepeometpuu. Touka, mpsimasi, INTOCKOCTh, TPOCTpaHCTBO. [ToHsATHE 00 H
TTOHSITHS AKCUOMAaTUYECKOM ITIOCTPOCHUN CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPUH U 1/1
CTEPEOMETPUU CJIICACTBHUA U3 HUX
B ToM ymnciie TpaKTHYECKUX 3aHATHI
[TocTpoenue crepeomerpun OYHBIN/CaMOCT
3 OSITENTFHOE
W3yYECHHE
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Tema 3.2. CoaepixaHue yueOHOro MaTepHaia, B TOM Yuciie NpogeccHOHATBLHO —
Hp;{MHe Y | OPHEHTHPOBAHHOE
IJIOCKOCTH B3anmHoOe pacnosokeHne NpsiMbIX B IPOCTPAHCTBE: MEPECCKAOIIUECS, OYHBII/caMOCT
B napajulebHble U CKpeluBaronuecs npsmele. [lapamiensHOCTb NPSAMBIX U OATCIILHOE
IPOCTPAHCTBE. IJIOCKOCTEN B MPOCTPAHCTBE: MapajlIeIbHbIE MPSAMbIE B IPOCTPAHCTBE, H3yICHUE
IMapastenshoc | 1APaUICIBHOCTD TPEX NPSIMBIX, NAPAJUICITBHOCTb IPSIMOM U INIOCKOCTH. YTJIBI C
Th TIPAMBIX, COHATIPABIICHHEIMH CTOPOHAMH, YOI MEXY IPSMBIMH B IPOCTPAHCTEE.
OpsMOH H Hapannenbjiocu IIJIOCKOCTEN: IapaliesIbHbIE IITIOCKOCTH, CBOMCTBA MAapaUICIIbHBIX
IIJIOCKOCTEM.
IIJIOCKOCTH, "
. B ToM unc/ie IPpaKTHYECKUX 3aHATHI
frocKocTer OYHBIN/CaMOCT
[IpocTeiitme mpocTpaHCTBEHHBIE (PUTYPHI HA IMIIOCKOCTU: TETPa’Ip, KyO, OSATEHLHOE
napauleJIeIUIe], IOCTPOCHUE CCUEHU I U3YyYCHUE
Tema 3.3. Conep:xaHue yueOHOr0 MaTepHuaJia, B TOM Yucjie mMpogecCHOHAIBHO —
HepneHHHKy_]] OPHCHTUPOBAHHOC
APHOCTB [TepieHAUKYIAPHOCTD MPSAMOW U INIOCKOCTH: MEPIEHAUKYIISPHBIE IPSMBIC B OYHBII/caMOCT
MIPSIMBIX MPOCTPAaHCTBE, NPsIMbIC ITapaJlICIbHBIC U NEPHCHAUKYIIIPHBIC K INIOCKOCTH, OATCIIBHOC
W IUIOCKOCTEl | MPHU3HAK MEPIECHANKYIISIPHOCTH MPSIMON U TNIOCKOCTH, H3ydCHHC
B ToM ynciie TpaKTHYECKUX 3aHATHI
OYHBIN/CaMOCT
Teopema 0 npsIMOi EPIIEHIUKYIIIPHON INIOCKOCTH OSITEIIBHOE
HU3Yy4YCHHUC
Tema 3.4. CoaepixaHue yueOHOro MaTepHaia, B TOM Yuciie NpogeccHOHATBLHO —
Vsl MEXKY OPHEHTHPOBAHHOE
IPSMBIMH VYrbl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOM U IUIOCKOCTBIO, IBYTPAHHBINA yTOJ1, OYHBII/caMOCT
u JIMHEWHBIN YroJl ABYTPAHHOTIO yria. lleprnenaukyisap 1 HaKJIOHHBIE: paCCTOSTHUE OT OSATCIIBHOC
miockocTsmy | TOUKH 10 TIOCKOCTH, PACCTOSAHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHs PUTyphI Ha H3yICHUE
IJIOCKOCTb. [IepreHIUKyYyIIpHOCTD INIOCKOCTEN: IPU3HAK NEPIEHAUKYIIPHOCTH
JIBYX INIOCKOCTEM.
B ToM 4nc/ie IPpaKTHYECKUX 3aHATHI
OYHBIN/CaMOCT
Teopema o Tp€x nepneHauKyIspax. Penienue npakTuko-OpueHTUPOBAHHBIX 3a4a4 OSTEIIBHOE
HN3Yy4YCHHUC
Tema 3.5. Conep:kaHue y4eOHOro MaTepHaJia, B TOM YHc/ie MPo(ecCHOHATBHO —
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[Ipsimbre U | OpHEHTHPOBAHHOE
IUIOCKOCTHU OYHBII1/caMoCT
B Pacnionosxenue npsMbIX U MIIOCKOCTEN B OKpYKatoIieM Mupe (Ipupojie, HICKYCCTBE, 1 OSATEIBHOE
NPAKTHYECKHX APXHUTEKTYype, TEXHHUKE). _ W3yUeHMe
sajaax B ToM unciie IPpaKTHYECKUX 3aHATHI _
OYHBII/caMocT
Pemenue npakTUKO-OpUEHTUPOBAHHBIX 3a1a4 3 OSITETIbHOE
HN3Y4YCHHUC
Tema 3.6. Conep:xaHue yueOHOr0 MaTepHuaJia, B TOM YucjIe mMpPogecCHOHAIBHO — 6
OCHOBHBIE OpHEHTHPOBAaHHOE
IIPOCTPAHCTBE . OYHBII/CaMOCT
HHBIE QUTYPHI B3anMHOe pacnosnoxeHue NpsMbIX U INIOCKOCTEN B TPOCTPAHCTBE. 1 OATENILHOE
1 UX U3y4YEeHUE
B3AHMOPACTION B ToM unciie IPpaKTHYECKUX 3aHATHI _
OYHBIN/CaMOCT
OHKCHHC I[TocTpoeHue ceueHwuit 4 OSITENBHOE
U3y4YEeHUE
OYHBII/caMocT
KontponsHas pabdora 2 1 OSITETIEHOE
HN3Y4YCHHUC
Pa3nea 4. KoopanHaThl H BEKTOPBI B IPOCTPAHCTBE 18 JIP
11O 1-4, 6-8 TIP
Tema 4.1. Conep:xkaHue y4eGHOr0 MaTepHaia, B TOM YucJie MpogecCHOHATBHO — 4
BeKTopH B | OPMEHTHPOBAHHOE
IpoCTpaHCTBe. | BEKTOp Ha MIIOCKOCTH U B IPOCTpaHCTBE. CII0KEHNE 1 BEIMUTAHUE BEKTOPOB. OYHBII/caMOCT
JleiicTBust ¢ | YMHOXCHHE BEKTOpa Ha YMCII0. PasjioxeHune BEKTopa o TpEM HEKOMILTAHAPHBIM 2 OATEIBHOC
BEKTOpPaMH BekTopaM. [IpaBuiio napamienenumena. HU3yICHUC
B ToM unciie IPpaKTHYECKUX 3aHATHI
OYHBII/caMocT
Pemienue 3amad, CBI3aHHBIX C IPUMEHEHUEM MPABWII ICUCTBUM C BEKTOPAMHU 2 OSITETIbHOE
U3y4YEeHUE
Tema 4.2. Conep:xaHue y4eGHOr0 MaTepHaia, B TOM YucJie NpogecCHOHATBHO — 4
Koopaunatel B | OPMEHTHPOBAHHOE
MIPOCTPAHCTBE. [IpsamoyrosbHas cucTeMa KOOPJAMHAT B TpocTpaHcTBe. KoopauHaTel BEKTOpa. OYHBIH/CaMOCT
[Tpocreitmme [Ipocreiimue 3anaun B KoopaAnHaTax. YTo1 Mexay Bekropamu. CkaisipHoe 2 OSTCIIBHOC
IIPOU3BE/ICHNE BEKTOPOB. BhIUNCIIEHHE YIIIOB MEK1y IPSIMBIMU U MIJIOCKOCTSIMU. H3yICHUE
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3aga4n

B Tom uncie NMPAKTHYCCKUX 3aHATHI

B KOOpJIMHATAX OYHBII/CaMOCT
KoopannaTHO-BEeKTOPHBIN METO/I MIPU PEILICHUHA T€OMETPUUYECKUX 3a/1a4 2 OATENBHOE
H3yUYCHHE
Tema 4.3. Conep:xaHue yueOHOr0 MaTepHuaJia, B TOM Yucjie mMpogecCHOHAIBHO — 4
[pakTuko- OpMEeHTHPOBAHHOE
OPUEHTUPOBAH . . OYHBII/CaMOCT
HEIE 37244 Ha KOOpI[I/IHaTHaf{ IJIOCKOCTh. BhIuKciieHne pacCTOSHUN U TUIONIAACH Ha ) OATENILHOE
KOO IMHATHOI KOOPJAWHATHOM TIOCKOCTH. _ W3yIeHIe
IOCKOCTH B ToM Yuciie mpaKTHYeCKUX 3aHATHIA
OYHBII/camMocCT
KonnuecTBeHHBIE pacyeThbl 2 OATENBHOE
H3yUYCHHE
Tema 4.4. Conep:xkaHue y4eGHOro MaTepualia, B TOM 4ncjie Npo¢ecCHOHATBLHO — 6
Pemienne OPHEHTHPOBAHHOE
3aga4 Ha OYHBII/caMOCT
KOOPAMHATHI 5 1 OATEIILHOE
1 BEKTODHI KoopanHaTHO-BEeKTOPHBIN METOJI IIPU PEIICHUH T€OMETPUUYECKHX 3a/1au. M3ydeHue
B ToM Yuciie mpaKTHYeCKUX 3aHATHIA
OYHBIN/CaMOCT
Pemienue 3amad, CBI3aHHBIX C IPUMEHEHUEM MTPABUII IEUCTBUI C BEKTOPAMH. 4 OSITeTTEHOE
3ajauu IIaHUMETPUHU U CTEPEOMETPUH M METOJIbI MX PEIICHUS U3yYEHHUE
OYHBII/camMocCT
1 OSITENILHOE
KonTponbhas pabota 3 H3yYCHHUE
Pa3nesa 5. OcHoBbI TpUroHoMerpun. Tpuronomerpuyeckue GyHKIuH 40 JIP
O 1-4, 6-8 ITP
Tema 5.1. Conep:kaHne y4eOHOT0 MaTepHaJia, B TOM YHCcJie MPO(decCHOHATHHO — 4
OCHOBEIL OPHMEHTHPOBAHHOE
tpuroHomerpu | CHHYC, KOCHHYC U TAHT€HC YUCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, 1 OYHBI/OHIaN
u APKTAHT€HC YUCIIOBOTO aprymMeHTa. TpUroHoMeTpudeckas OKpy>KHOCTb, H
B ToM ynciie TpaKTHYECKUX 3aHATHI
OYHBII/camMocCT
OnpeneneHre TPUTOHOMETPUUECKUX (QYHKITUI YUCIOBOTO apryMEeHTa 3 OSITEIIbHOE
U3yUYCHHE
Tema 5.2. Conep:kaHune y4eOHOT0 MaTEPHaJia, B TOM YHCJIe MPO(ecCHOHATBHO — 4
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OcHoOBHBIE OpPHEHTHPOBAHHOE
TPUTOHOMETPU OYHBII1/caMoCT
yecKue OcHOBHEBIE TPUT'OHOMETPHUYCCKUEC (I)OpMy.TH)I osSTeIbHOC
TOXJECTBA H3y4CHHUC
B ToM yuciie npakKTHYeCKUX 3aHATHI
OYHBII/camMocCT
[IpeobpazoBanre TPUTOHOMETPUUYECKUX BBIPAKECHUN OATENBHOE
H3yUYCHHE
Tema 5.3. Conep:xaHue yueOHOr0 MaTepHuaJia, B TOM YucjIe mMpPogecCHOHAIBHO — OYHBIN
HepI/IOHquCK OPHCHTUPOBAHHOC
ue  (yHKIHH. OYHBII/CaMOCT
TpuroHomeTpH CDyliKum. [Tepuoanueckue pynkuu. Tpuronomerpuueckue GyHKINUU, UX OSTENBEHOE
— CBOICTBA U TpaduKu M3ydeHNUe
DYHKLIH B ToM yuciie NpakKTHYeCKUX 3aHATHIA
OYHBIN/CaMOCT
I'paduku TpuroHOMETPUIESCKUX (PYHKIIUN OATENBHOE
M3ydeHue
Tema 5.4. Coaepsxanue y4eOHOr0 MaTepuaJia, B TOM 4Hcie NpogecCHOHAIBHO —
Hpeo6pagOBaH OPHMEHTHPOBAHHOE
ue rpaduxos 5 OYHBII/CaMOCT
TPUTOHOMETPH Cxatue 1 pacTsikeHue TpauKOB TPUTOHOMETPHUECKUX (PYHKITUH. OSTEIBHOE
YECKHUX H3ydCHUE
dyHKIHiE B ToM yuciie NpakKTHYeCKUX 3aHATHIA
OYHBIN/CaMOCT
[IpeoOpazoBanue rpad)uKOB TPUTOHOMETPUUIECKUX () YHKITHHA OSITEIbHOE
M3ydeHue
Tema 5.5. Conep:xaHue yueOHOr0 MaTepHuaJia, B TOM YucjIe mMpPogecCHOHAIBHO —
Omnucangue OPHMEHTHPOBAHHOE
npomsBozicTe | VICIONb30BaHHe CBOUCTB TPUIOHOMETPUIECKHX QYHKUHMI B IPODECCHOHATBHBIX OYHBIN/CaMOCT
HHBIX 3agadax. Mcnonb3oBanue rpadukoB GyHKIUH IS KCCIIEOBAHUS MPOLIECCOB U OATEJIBHOC
MPOIIECCOB € 3aBUCUMOCTEH, KOTOPBIC BO3HUKAIOT IIPH PEUICHUH 33J1a4 U3 IPYTUX YICOHBIX H3ydCHHUC
MTOMOIIIBIO JUCLHIUINH U PEATIbHOU JKU3HU
rpaukoB B ToM 4mnciIe NPAKTHYECKUX 3aHATHIA
byHKUIni OYHBII/CaMOCT
I'paduku pyaknmit. CuTyannoHHbBIE 331391 OSTEIIBHOC
U3y4YeHHE
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Tema 5.6.

Conep:xkaHue y4eGHOro MaTepualia, B TOM 4Hcie Npo¢ecCHOHATBLHO —

Oo6parnbie OPHEHTHPOBAHHOE 4
TPUTOHOMETPHU . OYHBII/caMoCT
qeCKIe O6patusbie pyHkuuu. ObpaTHble TpUroHOMeTprudeckue ¢pyHkuu. x cBoiicTa u 1 OATENBHOE
byHKIHR rpaduku U3yveHHne
B ToM yucie NpaKTHYeCKUX 3aHATHIA
OYHBI/camMocCT
I'paduxu 0OpaTHBIX TPUTOHOMETPHUYECKUX (PYHKIHIA 3 OSITEIBHOE
U3y4YeHHE
Tema 5.7. Conep:xaHue yueOHOr0 MaTepHuaJia, B TOM YucjIe mMpPogecCHOHAIBHO — 4
TpHFOHOMeTpH OPHEHTHPOBAHHOE
YyecKue TpuroHomeTpuiyeckre ypaBHEHUS 11 OYHBII/OHIal
YpaBHEHUSA H
B ToM ynciie NpaKTHYECKUX 3aHATHI
OYHBI/camMocCT
Pemenne TpUroHoMeTpUYECKUX YpaBHEHUN 3 OSTEIILHOEC
U3y4YCHHE
Tema 5.8. Conep:kaHue y4eOHOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — 4
TpHrOHOMeTpH OPHEHTHPOBAHHOE
qyecKue OYHBI/CaMOCT
HEpaBEHCTBA [Ipumepsl TPUTOHOMETPUYECKUE HEPABEHCTBA. 1 OSITEIBHOE
U3yUYCHHE
B ToM ynciie NpaKTHYECKUX 3aHATHI
OYHBI/camMocCT
Pemenne nmpoctelmnx TPUrOHOMETPUYECKUX HEPABEHCTB B TOM YHUCIIE C 3 OSITEIBHOE
HCIIOJIb30BAaHUEM CBOMCTB (DYHKIIMH U3y4eHHe
Tema 5.9. Conep:kaHue y4eOHOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — 3
Pemienue OPHEHTHPOBAHHOE
3aga4 B ToM yuc/e NpaKTHYeCKUX 3aHATHIA
TPUTOHOMETPHU OYHBIH/camocT
" TpUroHOMETPUUECKHUE BBIPAXKEHU S, YDABHEHUSI U HEPABEHCTBA. Perienue 3amayq 5 OSITEIBHOE
H3yUYCHHE
OYHBI/caMoCT
KontponsHas pabdora 4 1 OSATENIBHOE
U3yUYCHHE
IIpomesxkyTouHas aTTecTanus B JopMe KOHTPOJILHOM padoThI 2/2 OYHBIH/OHIal
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_ 2 cemecTp
Pasznen 6. IlponzBoanasi pyHKI U, ee MPUMEHEHHE 34 JIP
11O 1-4, 6-8 TIP
Tema 6.1. Conep:xkaHue y4eGHOr0 MaTepHaia, B TOM YucJie MPogecCHOHATBHO — 4
MOHOTOHHOCT | OpHeHTHpOBaHHoe'
b QYHKIUH. [TpoMexyTkr MOHOTOHHOCTH (YHKIIMH. MakCUMyMbl © MUHUMYMBbI (DYHKIIHH. OYHBII/cCaMOCT
DKCTPEMYMBI 1 OSTEIIbHOE
yHKLHH. _ U3YyYCHHUE
Toukn B ToM unciie IPpaKTHYECKUX 3aHATHI i
SKCTpEMyMa Haubonbiiee n HanMeHblee 3HaueHnEe (YHKIIUU Ha IPOMEKYTKE OYHBII/cCaMOCT
3 OSITETIbHOE
U3YyUCHHUE
Tema 6.2. | Conepxxanne yueOHOT0 MaTepHuaJia, B TOM 4Hcie NpogecCHOHAIBHO — )
TToasTue OPHEHTHPOBAHHOE
0 HenpepsiBHBIC (hyHKITHH. OYHBII/caMOCT
HEIMPEPBIBHOCT 1 OATCIIEHOC
U QyHKIHMK _ U3YUCHHUC
B TOM unc/ie IPAKTHYECKUX 3aHATHI
Meton HHTEpBATIOB Il pELIEHUSI HEPABEHCTB OYHBII/caMOCT
1 OSITETTFHOE
U3YUCHHUC
Tema 6.3. Conep:kaHue y4e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — )
[IpousBoaHas | OPHEHTHPOBAHHOE
dyHKIIR IMpousBoanas Gpynxuuu. [IponsBoaHble aeMeHTapHbIX (QyHKIUH. DopMyIibl n OuHBIH/OHIal
HAaXO0’KJICHUs MPOU3BOTHON CYMMBI, IPOU3BEJCHUS U YACTHOTO H
B ToM unciie IpaKTHYECKUX 3aHATHI
3 11 OYHBII/OHIAN
[TpuMepsl HaX 0k ICHHS TPOU3BOIHON CYyMMBbI, TPOU3BEICHUS U YACTHOTO H
Tema 6.4. Conep:xkaHue y4e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — )
I'eomeTpuyeck | OPHEHTHPOBAHHOE
W CMBICIT . . . OYHBIN/CaMOCT
HpomM3BOHOM FGOMeTpI/I‘-ICUCKI/II/I CMBICJ POU3BOAHON (YHKITUH — YTIIOBOM KOB(b(l)IfLII/IeHT 1 OSITEITBHOE
KacateJbHOU K rpaduKy QYHKIMH B TOUKE. Y paBHEHHE KacaTeJIbHOU K rpaduKy U3YYCHHUC

1 TIpodeccnonanbHO-OpHEHTHPOBAHHOE COMEPKAHIE MOXKET OBITH PACIPEIEIEHO MO pas3/esaM (TeMaM) MIN CKOHIIEHTPUPOBAHO B paszene [TpHKIagHOH MOIYTh
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byHKITUN

B ToM ynciie NpaKTHYECKUX 3aHATHI

OYHBIN/CaMOCT
Pemenue ypaBHeHuit 0SITENIbHOE
U3YyUCHHUE
Tema 6.5. Conep:kaHune y41e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO —
dusnmueckuit OPHEHTHPOBAHHOE
OYHBII/caMocT
CMBICIT . . . .
. | ®usnyeckuil (MexaHMYECKUi) CMBbICT MPOU3BOAHOM. [IpuMeHeHe nporu3BOIHOM OSATEHLHOE
MIPOU3BOIHOM .
p A JUTSL ONIPEJIJICHNsI CKOPOCTH TpoIiecca, 3aJaHHOro (hopMyInoi win rpadhukoM U3YUCHHUC
B ”
B ToM unc/ie IPAKTHYECKUX 3aHATH I
npodeccroHan OYHBII/CaMOCT
BHBIX 3a/1a4aX | OnpeaeneHus CKOPOCTHU Mpoliecca, 3aJaHHOTO (GOpMyIIoil uiH rpadukom OSITEITBHOE
U3YUCHHUC
Tema 6.6. Conep:kaHue y4ed0HOT0 MaTepHaJia, B TOM YHcJIe MPO(decCHOHATHHO —
[IpuMeHeHne | OPHEHTHPOBAaHHOE
TIPOU3BOIHOI O4YHBII/camMocT
Bospacranne u yObiBaHUE (YHKIINH, COOTBETCTBUE BO3PACTAHUS U YOBIBAHUS OATEIIBHOE
K .
(GyHKIIMM 3HAKy IPOU3BOJIHOM. U3YYCHHUC
HCCIIE0OBAHUIO "
. B TOM unc/ie IPAKTHYECKUX 3aHATHI
bynrunit OYHBII/caMocT
Ha [IpumeHeHne MPOU3BOIHON K UCCIIETOBaHUIO ()YHKIIMM HA MOHOTOHHOCTD U OSTCIIBHOC
MOHOTOHHOCTE | 3kcTpeMyMbl U3YyUCHHUC
U SKCTPEMYMBI
Tema 6.7. Conep:kaHue y4eOHOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO —
HccnegoBanne | OPMEHTHPOBAHHOE
> OYHBII/caMocT
byHKIMIA .
0CTDOCHIE AnTopuT™M HCCIenoBaHus (PYHKIHMA U TOCTPOCHUS €€ TpaduKa ¢ TOMOIIBIO OSITEIbHOE
Y IOCTPOEHU .
P npon3BoHON. MlcTopus pa3BUTHs MaTeMaTHYECKOro aHaJIN3a U3YYCHHUC
rpadguKoB "
B TOM unc/ie IPAKTHYECKUX 3aHATHI
OYHBII/caMocT
[Toctpoenue rpad)kOB MHOTOUJICHOB C MCIIOJIb30BaHUEM ammapara OSITEIIbHOE
MaTEMaTU4YeCKOro aHajius3a. U3YYCHHUC
Tema 6.8. Conep:kaHune y41e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO —
Hauboblee 1 | OPMEHTHPOBAHHOE
Haxoxaenne HanOOIbIIIero 1 HAMMEHbBINETO 3HAYCHHS] YHKIIMH Ha OTPE3KE. OYHBIII/caMOCT
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HAUMEHBIIIEE OSITEIIbHOE
3HAYCHUA HU3y9CHUC
(yHKIHH Ha B oM uncie npaKanecxmf 3aHATHH i
oTpe3ke [IprMmeHeHre npor3BOIHOMN ISl HAXO0XKICHUS HAWTYYIIIErO PENICHUS B TPUKIIAIHBIX OYHBII1/caMoCT
3aaydax, JAJIs ONpeIesIeHIs] CKOPOCTH IpoIiecca, 3a1aHHOro (POpMYIION MU 3 OATCIIBHOE
Fpa(bI/IKOM H3y4YCHHEC
Tema 6.9. Conep:xaHue yueOHOr0 MaTepHuaJia, B TOM YucjIe mMpPogecCHOHAIBHO — 4
Haxoxxnenue OPHEHTHPOBAHHOE
onTHUMaIbHOTO | B TOM YHcjie MPAKTHYECKUX 3aHATHIH
pesylbTara ¢ OYHBIN/CaMOCT
OSITEIIbHOE
TTOMOTHDIO . H3yUYCHHE
TIPOU3BOSHOH [Ipuknagaeie 31291, B TOM YHCIIE COITMATBHO-YKOHOMUYECKOTO U (PU3NIECKOTO 4
B Xapakrepa, Permienne npukiagHbIX 3a1a4 CPEACTBAMU MAaTEMAaTUYECKOTO aHan3a
MPAKTUYECKUX
3aJ1a4a
Tema 6.10. Conep:xkaHue y4eGHOro MaTepualia, B TOM 4Hcjie Npo¢ecCHOHATBLHO — 6
Pemienue OpPHEeHTHPOBAHHOE
3amad. B ToM ynciie TpaKTHYECKUX 3aHATHI
TTpou3BoHas HuddepennupoBanne (11yHI<u1/m. Hawunbonpmree n Ha/MEHbIIIEEe 3HAYCHH byHKIIT OYHBII/CaMOCT
byHKIHH, HccnenoBanne GpyHKIMA ¢ TOMOIIBIO TPOU3BOTHON 5 OSITEIbHOE
H3yUYCHHE
ce OYHBII/camMocCT
IIPUMEHCHHC KonTponbhas pabora 5 1 OSTEIbHOE
U3yUYCHHE
Pasznen 7. MHOrOrpaHHHMKHM M TeJia BPalLlleHUS 36 JIP
IO 1-4, 6-8 TTP
Tema 7.1. Conep:xaHue y4eGHOro MaTepualia, B TOM 4Hcjie Npo¢ecCHOHATBLHO — 5
MHOFOFpaHHI/I OPHEHTHPOBAHHOE
KH [ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIBIE U 1 OYHBIN/OHJIAM
HEBBINYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTOTPAHHHUKA H
B ToM Yuciie npaKTHYeCKUX 3aHATHIA
11 OYHBIN/OHIIAN
[TocTpoeHHe pa3BepTKH MHOTOIPaHHHKA H
Tema 7.2. Conep:xkaHue y4eGHOro MaTepualia, B TOM 4ncJie Npo¢ecCHOHAIBLHO — 2

33




[Tpusma. OpHEHTHPOBAHHOE
[Ipsmas [Ipu3ma: n-yronbHas npu3Ma; rpaHd U OCHOBAHHUS IPU3MBI; IpAMasi 1 HAKJIOHHAs OYHBII/CaMOCT
U npaBuibHas | IPH3MBL OOKOBast U TIOJHAsA TOBEPXHOCTh MPU3MBL. DJIEMEHTHI IIPU3MBI. OATCJIBHOC
TPH3MbI IIpaBmiibHas npuzMa u3yveHue
B ToM ynciie TpaKTHYECKUX 3aHATHI
OYHBII1/caMoCT
IMocTpoeHne pa3BepTKU MPU3MBI OSATETIBHOE
U3yueHHe
Tema 7.3. Conep:kaHue y4e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO —
I[Mapannenenun | OPHEHTHPOBAHHOE
ex1, Kyo B ToM unc/Ie IPaKTHYECKHX 3aHATHI
OYHBIN/CaMOCT
[Mapannenenunesn, mpsAMOYTOJIBHBIN MapaslielenuIie]l U ero ceoictra. Kyo0. 0ATENILHOE
Ceuenue ky0a, napamenenumnesa. [loctpoenne cedenust Kyda u napaiesenumnesa u3yueHHe
Tema 7.4. Conep:xaHue y4eOHOro MaTepuaJia, B TOM 4Hc/ie NpodecCHOHATBHO —
[Mupamua. OpHEHTHPOBAHHOE
IpaBuIbHAS [Tupamuna: n-yroipHas nupamuaa, TpaHd 1 OCHOBaHUE MUPAMUIbI; OOKOBas U OYHBII/CaMOCT
NHpaMua. NI0JIHAsl IOBEPXHOCTh MUPAaMU/IbL; IPABUIIbHASA U YCEUEHHASI TUPAMUIA. DJIEMEHTHI OATCIBHOC
VYceuennasa TTMPAMHAJIBL. 1ByHcHne
THpaMHa B ToM ynciie TpaKTHYECKUX 3aHATHI _
OYHBIN/CaMOCT
Brruncnenue 31eMEHTOB MHOTOTPaHHUKOB: pEOpa, AMaroHalu, yribl OSATETIBHOE
u3yueHHe
Tema 7.5. Conep:kaHune y4e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO —
BoxoBas u OpHEHTHPOBAHHOE
MnoHas B ToM uMc/Ie IPaKTHYECKHX 3aHATHI
IOBEPXHOCTD ITnomane OOKOBOM NOBEPXHOCTHU U MOIHON HOBEPXHOCTH MPSIMON IIPU3MBI, OYHBII/caMOCT
TPH3MB, oA b OCHOBaHUii, TeopeMa 0 O0KOBOM MOBEPXHOCTH npsiMoit npusMel. [lnomane OSITEIbHOC
THpAMUITBT O0KOBOM HOBerHvOCTI/I " HOBerHOCTI/I" Hpa]iI/IJIBHOI/I MUpaMuIbl, TEOPEMaA O H3yICHUE
ionia M OOKOBOM MOBEPXHOCTH YCEUEHHOM MUpaMubl. Beraucierune II10IIa 1
OOKOBOI MOBEPXHOCTHU M MOBEPXHOCTU NPABUILHOM MUPaMUIBI
Tema 7.6. Conep:kaHne y41eOHOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO —
JIBUKEHME B OpHEHTHPOBAHHOE
IPOCTPAHCTBE. JIBuxenue B mpoctpancTBe. CUMMETPHS B IPOCTPAHCTBE: CUMMETPUS OYHBIN/CaMOCT
OSTEIIBHOE

OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

34




CummMmeTpus B U3y4eHHe
IpoCTpaHCTBe | B TOM 4uMCile IpaKTHYeCKHX 3aHATHH
OYHBIN/CaMOCT
DJIEeMEHThl CHMMETPHUH B MUPAMUAX, Mapajuiesenuneax OSITETIbHOE
U3yYECHHE
Tema 7.7. Conep:kaHue y4eOHOr0 MaTepHaJia, B TOM YHCJie MPO(ecCHOHATBHO —
IIpaBHHBHBK? OPHEHTHPOBAHHOE
MHOTOTPaHHHK [ToHsiTHE TPAaBWIIBHOTO MHOTOTPAHHUKA; TPaBUJIbHAS TIPU3Ma U NIpaBUIIbHAS OYHBIN/CaMOCT
u, NUpaMUa; IpaBUIbHAs TPEYTOJIbHAs NHpaMUa U IPABUIBHBINA TETpadap; KyO. OATEJILHOE
[IpencraBnenue o NpaBUIIbHBIX MHOTOTPAHHUKAX: OKTa3Ip, HOJEKa’Ap U UKOCASIP. H3y4CHHUC
JIB>KeHUE B MPOCTPAHCTBE. DIEMEHThl CHMMETPUHU B MPABWIIbHBIX
MHOTOTpaHHUKAX
B TOM uHC/Ie IPAKTHYECKHX 3aHATHI
OYHBII/caMocT
PacueTsl h51eMEeHTOB MMpaBUJIBHBIX MHOT'OTPAaHHUKOB OATCJIBHOC
HN3Yy4YCHHUC
Tema 7.8. | Conepxxanue yueOHOT0 MaTepHuaJia, B TOM 4Hcie Npo¢ecCHOHAIBHO —
CI/IMMeTpI/ISI B | OPUCHTHPOBAHHOC
npodeccun. CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY, B IPOECCHH. OYHBIN/CaMOCT
Ceuenus HMcnonp3oBannue OABMKEHUN B MIPOCTPAHCTBE IIPHU PCIICHUM HpO(I)eCCI/IOHaJILHLIX OATCIIBHOC
MHOTOTPaHHHK | 3a/a4. CedeHust MPU3Mbl U TUPAMUJIBI. H3y4CHHC
OB B ToM ynciie TpaKTHYECKUX 3aHATHI
B [locTpoeHHe ceueHnii MHOrOrPaHHUKOB, UCIIONb3ysl METOJ CleloB. Brimonnenue O4HBIH/camocT
NPO(ECCUOHAN | BLIHOCHBIX TLIOCKUX YepTEkKei U3 PHCYHKOB HPOCTHIX 00BEMHBIX GUTYD (BHI OATCIBHOC
BbHBIX 3a7la4aX | CBEepXY, COOKY,CHU3Y) U3yveHue
Tema 7.9. Conep:kaHne y41eOHOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO —
IIHHHHHP,CFO OPHCHTUPOBAHHOC
COCTABJIAIONM | B TOM YK€ IPAKTHYECKUX 3aHATHI
e. Ceyenne unuaapudeckasi MOBEPXHOCTh, 00pa3yIOIIHe IUIUHAPUISCKON TOBEPXHOCTH, OCh OYHBIN/CaMOCT
LTHHPA UWJIMHAPUYECKON TOBEPXHOCTH. I_[I/IJIPiH):[p: OCHovBaHH;I 1 OOKOBast MOBEPXHOCTH, OATCJIBHOC
o0pa3syroias 1 0Ch; IJI0IIA b OOKOBOM M MOJHOM moBepxHOCTH. M300paxeHue u3yveHue
UUWIMHIPA Ha I0cKOCTH. Pa3zBépTka mumnapa. CedeHus: HUIMHAPA (TII0CKOCTHIO,
napauieIbHON W MEePIEHANKYISIPHONW OCH IMIJIHH]IPA)
Tema 7.10. Conep:kaHne y4e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO —

OPHCHTUPOBAHHOC
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Konyc, ero

B Tom uncie NMPAKTHYCCKUX 3aHATHI

COCTAaBJISIFOIIH OYHBII/CaMOCT

e. Ceuenne KoHunueckas moBepxXHOCTh, 00pa3yrolue KOHHYECKON MMOBEPXHOCTH, OCh H OATEILHOE

KOHYyCa BEpIINHA KOHUYECKOi moBepxHOCTU. KOHYC: OCHOBaHUE U BEpIIUHA, 00pa3yroIas reyHeme
1 OCh; TUIONIAAh OOKOBOW M TIOJTHOM MTOBEPXHOCTH Bbrurciienus rromaan O0OKOBOM 1
IIOJIHOY ITOBEPXHOCTHU

Tema 7.11. Conep:kaHne y41eOHOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO —

VY ceyeHHBIN OPHEHTHPOBAHHOE

KOHYC. B ToM ynciie TpaKTHYECKUX 3aHATHI

Ceuenne Yceu€HHBIN KOHYC: 00pa3yoIlre U BBICOTa; OCHOBAHUS M OOKOBAs TOBEPXHOCTD. OYHBIN/CaMOCT

YCEUeHHOTo N300paxeHne koHyca Ha I10ckocTH. Pa3BépTka konyca CeueHus KoHyca OATEILHOC

Komyca (TTOCKOCTHI0, MapallIeIbHOM OCHOBAHMIO, U TUIOCKOCTHIO, IPOXOSIIEH Yepes3 H3yICHHUC
BEPIINHY)

Tema 7.12. Conep:kaHue y4eOHOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO —

Illap u cepa, | OPHEHTHPOBAHHOE

WX CEUeHHS B ToM unciie IPaKTHYECKUX 3aHATHI
Cdepa u map: HeHTp, paanyc, IuaMeTp; IIouaab MoBepxXHoCTU chepbl. BzanmHoe OYHBII/cCaMOCT
pacronoxeHue chepsl U INIOCKOCTH; KacaTellbHasl INIOCKOCTb K cdepe. OATEJILHOC
N3o0pakenne cdepsl, mapa Ha miockocTd. CedeHus mapa U3YUCHUC

Tema 7.13. Conep:kaHne y41eOHOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO —

Ioustue 06 OpHEHTHPOBAaHHOE

obbeMe Tena. | B TOM 4YHciIe NPAKTHYECKHX 3aHATHI

O6beMbl " . N N O4HBIH/caMOCT
[Tonsitue 06 06bEMe. OcHOBHBIE cBOMCTBA 00BEMOB Ted. O0BEM NMUpaMubl, OSITEITBHOE

MHOTOTPAHHHK NpU3MBI HWIHHIPA, KoHyca. O0BEM m1apa u miomaias cgepbl. Boruncienue 00beMoB U3ydeHHe

OB 1 TCJ TeOMETPUUECKUX QUTYD

BpalICHUS

Tema 7.14. Conep:xaHue y4eGHOr0 MaTepHaia, B TOM YucJie NPogecCHOHATBHO —

O0OBEMBI U OpHEHTHPOBAaHHOE

IUIOIIA K B ToM unciie IPpaKTHYECKUX 3aHATHI

IOBEPXHOCTEH . OYHBIN/CaMOCT
[Tono6uble Tena B mpoctpaHcTBe. COOTHOLICHUS MEXKAY TUIOLIAIIMU MTOBEPXHOCTEN OSITEIbHOE

MONOGHBIX TEN 1 00bEMaMU MMOJOOHBIX Tel. Pemenue 3aqau M3ydeHne
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Tema 7.15.

Conep:xkaHue y4eGHOro MaTepualia, B TOM 4Hcie Npo¢ecCHOHATBLHO —

KomOunamuun OPHEHTHPOBAHHOE 2
MHOT'OTPaHHUK . OYHBII/CaMOCT
MHororpasHuk, onucaHHbii 0koJ10 cepol. Chepa, BMcaHHAsE B MHOTOTPAHHUK 1 OSTEIBHOE
OB MT WJIY B TEJIO BpallleHHsl. MHOTOrpaHHUK, BIIMCAHHBIN B TEJIO BPALLCHUS W3yUYCHHE
B ToM Yuciie npaKTHYeCKUX 3aHATHIA
OYHBIN/CaMOCT
Pemienue 3anau 1 OSITENILHOE
W3yUYCHHE
Tema 7.16. Conep:xaHue yueOHOr0 MaTepHuaJia, B TOM YucjIe mMpPogecCHOHAIBHO — ’
KomOunamuun OPHEHTHPOBAHHOE
reOMETPHUECK B ToM 4mnciIe NPAKTHYECKUX 3aHATHIA
X Tenl Ha 3 OYHBII/camMocCT
Hcnonb3oBanne KOMOMHAIIMI MHOTOTPAHHUKOB ¥ TEJI BPAIIICHHSI HA TPAKTHKE 2 OSITEIIbHOE
TIpAKTHKE Pemenne mpakTHKOOPUEHTHPOBAHHBIX 33144 U3yUYCHHE
Tema 7.17. Conep:xaHue yueOHOro MaTepuaJia, B TOM 4ucjie Npo¢decCHOHAIBHO —
Perenue OpHEeHTHPOBAHHOE 4
3a7ay.
M B ToM Yuciie mpaKTHYeCKUX 3aHATHIA
HOT'OI'PaHHU =
OYHBIN/CaMOCT
K{ 1 TCI1a Berurcrienue BeNnnvrH (JUTHHA, YTOJ1, 00bEeM, IJIOIIA b TOBEPXHOCTH) 3 0STENBHOE
BpalCHUA reOMETPUYECKUX (pUryp, NCHOIb3ys N3yUeHHbIE (POPMYIIBI U METOBI U3y4eHHe
OYHBII/camMocCT
Kontponsnas padota 6 1 OSITEJIBHOE
H3yUYCHHE
Pa3nea 8. IlepBooOpa3Hasi pyHKuIMH, ee IPUMEHEHUE 18 JIP
O 1-4, 6-8 ITP
Tema 8.1. Conep:kaHne y4eOHOT0 MaTepHaJia, B TOM YHCcJie MPO(decCHOHATHHO — 4
HepBooﬁpagHa OPHEHTHPOBAHHOE
s pyHKLIMHA OYHBII/camMocCT
[lepBooOpasnas. Tabnuma nepBooOpa3HBIX 1 OSITETIEHOE
U3yUYCHHE
B ToM ymnciie TpaKTHYECKUX 3aHATHI
OYHBIN/CaMOCT
OrnpeneneHre IepBOOOPa3HBIX 3 OSITETPHOE
U3yUYCHHE
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Tema 8.2. Conep:xaHue y4eGHOr0 MaTepHaia, B TOM YucJie MPogecCHOHATBHO — 4
[Lromans OpHEHTHPOBAHHOE
KPHBOJMHEIHO 5 5 11 OYHBIN/OHIIAN
. WuTerpan, ero reomeTpudeckuii 1 GU3NUIECKU CMBICIL. H
W Tpaneuuu. -
B ToM unciie IPpaKTHYECKUX 3aHATHI
©opmyra OYHBII/camMocCT
Herotona — Brruncnenue unrerpana no ¢popmyne Hetotona-Jleitbuuma 3 OATELHOE
JleitOaMIIA U3yveHHe
Tema 8.3. Conep:kaHue y4e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO —
OHpeI[eJ'ICHHBI OPHECHTUPOBAHHOC 4
1 MHTErpal _
5 OYHBIN/CaMOCT
[TpumeHneHue nuHTerpana i BHIYUCICHUS GU3NYECKUX BETUYHH 1 OSITETIbHOE
npO(vbeccyIOHan o —
bHOH B ToM umciie NPaKTHYECKHX 3aHATHI
JEATCIbHOCTH OYHBII/caMOCT
W KHA3HA Pemienue 3a1au Ha MpUMEHEHNE UHTETPaIa IS BBIYUCICHUS (PU3UUECKUX BETUIHH 3 OSATENHLHOE
Y TUIomaaen H3y4eHHE
Tewma 8.4. Conep:xaHue y4eGHOr0 MaTepHaia, B TOM YucJie NpogecCHOHATBHO — 6
Permenme OpHEHTHPOBAHHOE
3a1a4 Ha B ToM ynciie TpaKTHYECKUX 3aHATHI _
HAXOXKICHHUE 5 OYHBIN/CaMOCT
Pemenue 3aa4 Ha HaXOX/I€HHUE IEPBOOOPA3HOI U ee MPUMEHEHUE 5 OSTEIILHOEC
rv[epBoo6pa3Ho —
Uuee OYHBII1/caMoCT
MIPUMEHCHHE KonTtposnbnas padora 7 1 OSITEIBHOE
U3YyUCHHUE
Pa3znen 9. Teopusi BeposATHOCTEH M CTATHCTUKA 38 JIP
11O 1-4, 6-8 TP
Tema 9.1. Conep:kaHue y4eOHOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — 4
Hpe,[[CTaBJ'IeHI/I OPHCHTUPOBAHHOC
e TaHHbIX IIpencraBneHue faHHBIX ¢ HOMOMIBIO TaOuI U auarpamm. CpenHee OYHbIA/OHIal
- apudmernyeckoe, MeraHa, HauboJbIIee U HaMEHbIIee 3HAaYeHUsI, pa3Max, 1/1 H
omncaTensaas | AACTCPCHs, CTAHAAPTHOE OTKIOHCHHE YNCIOBBIX HaOOpOB
CTATHCTHKA B ToM unc/ie IPAKTHYECKUX 3aHATH I _
Beruncrnennst MeiiaHa, Haubosblllee M HaMMEHbIIIee 3HaYeHus1, pa3max, 3 OYHBII/CaMOCT
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OATCIIBHOC

HN3YyUYCHHUC
Tema 9.2. Conep:kaHue y4eOHOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — 4
CocraBiieHue | OPHEHTHPOBaHHOE
TabHI [TepBuunas 06pabOTKa CTATUCTHUYECKUX NAaHHBIX. ['padudeckoe ux mpeacTaBiIcHHE. Ul OYHBIN/OHITAl
¥ quarpamMm Ha | HaXOK/IEHHE CPEIHUX XapaKTEPUCTUK, HAOIIOIAEMbIX [AHHBIX. H
MPaKTHKE B ToM unc/Ie IPaKTHYECKHX 3aHATHI
OYHBII/caMocT
[IpumeHeHne CTaTUCTHYECKUX METOOB JUIS PEIIeHUs TPO(HeCCHOHANBHBIX 33124 3 OSITETIbHOE
HN3Yy4YCHHUC
Tema 9.3. Conep:xaHue yueOHOr0 MaTepHuaJia, B TOM Yuc/Ie mMPogecCHOHAIBHO — 4
Onepa]_[I/H/I HaJ | OPUMECHTHPOBAHHOE
COOBITHAMH, CrnyuaiiHble SKCTIEPUMEHTHI (OTBITHI) U CIIydallHbIe COOBITHS. DIeMEHTapHbIE O4YHBII/caMOCT
Hal coObITHs (MCXO/BI). BEposATHOCTH CITy4aliHOTO COOBITHS. BIM30CTh YacTOTHI U OSTEIBHOE
BEPOATHOCTAM BEPOSITHOCTH COOBITHIA. Cnyqaﬁﬂmev OMBITHI C PABHOBO3MO>XHBIMU AJIEMEHTAPHBIMHU u3yqeHue
. Y CIIOBHAS coObITHsIMHA. BEpOSTHOCTH COOBITHII B OMBITaX C PABHOBO3MOKHBIMH |
3JIEeMEHTapHBIMU COOBITUAMU. Onepannu HajJ COOBITHSMU: TIepeceueHue,
BEPOATHOCTE o0beMHEeHNe, IPOTUBOIOJIOKHbIE COObITUS. JJnarpammel Ditnepa. @opmyina
CJIO’KEHUS BEPOSITHOCTEN. Y CIIOBHAS BEPOSITHOCTD.. JlepeBo ciiydaiiHOTO
sKkcriepuMenTta. @opmyra morHoi BeposiTHoCTH. HezaBucuMblie COOBITHS
B ToM unc/Ie IPaKTHYECKHX 3aHATHI
OYHBIN/CaMOCT
YMHOXEHUE BEPOATHOCTEHN 3 OSITETIbHOE
W3yYECHHE
Tema 9.4. Conep:xaHue y4eOHOro MaTepuajia, B TOM 4Hc/ie NpodecCHOHATBHO — 4
IeMEHTBI OPHEHTHPOBAHHOE
KOMOHHATOPHK Komb6unaropnoe npasusio ymHoxenus. [lepecranoBku u axkropuan. Yucno n OYHBII/OHIIAl
u coueranuii. Tpeyronpauk Ilackans. @opmyna 6mHoma HeioToHa H
B ToM ynciie NpaKTHYECKUX 3aHATHI
OYHBIN/CaMOCT
Beoruncnenue mo popmyie omnoma HeroToHa 3 OSITCIIBHOE
W3yYECHHE
Tema 9.5. Conep:kaHune y41e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — 4
BepogTHOCTB OPHEHTHPOBAHHOE
Brruncnenue BeposTHOCTEH ¢ CTIOIb30BaHUEM (popmyn komOuHaTopuku. O1eHKa 1 O4YHBII/camMocT
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B BEPOSATHOCTH COOBITHS B MPOPECCHOHATBHOMN JAEITEIHHOCTH. OSITEJIbHOE
npodeccuoHat U3YYCHHUC
BHBIX 32/1a9aX B ToM ymnciie TpaKTHYECKUX 3aHATHI
OYHBIN/CaMOCT
Pemenne npodeccroHalbHbBIX 3a/1a4 Ha BEPOSATHOCTbH COOBITHS OSTEIbHOE
HW3yYECHHE
Tema 9.6. Conep:kaHne y4e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO —
Ceppm OPHEHTHPOBAHHOE
OCJIEIOBATEN . oL OYHBIit/caMocCT
HLIX BunapHbIii cTydaifHBIN ONBIT (MCIIBITAHUE), YCIIEX ¥ Hey/ada. HeszaBucumsie OATENIbHOE
. ucnbiTanus. Cepus He3aBUCHMBIX UCIIBITAHUN 10 MIEPBOTO ycnexa. U3y4eHHe
WCIIBITAHUI "
B Tom umnciie NMPAKTUYCCKUX 3AHATUU
OYHBII/camMocCT
Cepus HE3aBUCUMBIX UCTIBITAHUIN bepHynnu OATeNIbHOE
HN3YyUYCHHUC
Tema 9.7. Conep:kaHue y41e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATBHO —
CrnyuaiiHble OpHEHTHPOBAaHHOE
BeJIMYMHBI Cnyuaitnas BennunHa. Pacnpenenenue BepostHocTel. [luarpamma pacrpeesneHus. OYHBII/CaMOCT
" [Tpumepsl pactpeiesieHuid, B TOM YHCIIe, TEOMETPUIECKOE 1 OMHOMHAILHOE. OATCJIBHOC
pacrpeneaeHu YHucnoBble XapaKTEpPUCTUKH CIIyYalHbBIX BEJIMYMH: MATEMATUUYECKOE 0KUIAHNUE, HU3y4CHUC
o. JUCIIEPCUs U CTaHAAPTHOE OTKJIOHEHMeE. [IprMeprl mpruMeHEeHNsT MaTEMaTUYECKOTO
Maremaruueck | OKAJIaHUSA, B TOM YHMCJIE B 3aJ]a4aX U3 MOBCEAHEBHOM )KU3HU. MaTeMaTtnueckoe
oe oxkugaHne | OKHIaHHe OMHAPHOH Cily4aiiHOW BETNYUHBI. MaTeMaTHIeCcKoe 0KUIaHNE CYMMBL
ci1yuaiHoii CIIy4yalHbIX BEJIMYHUH.
BETHUHHEL B ToM umnciie TpaKTHYECKUX 3aHATHI
OYHBIN/CaMOCT
Matemarruueckoe 0XKHIaHHUE U AUCTIEPCHSI TEOMETPUUECKOr0 U OMHOMHUAIBHOTO OATETBHOE
pacnpeneseHuin H3yUYCHHE
Tema 9.8. Conep:kaHue y4e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO —
3aKkoH OPHEHTHPOBAHHOE
GOJIBIIIX 3aKoH OOJIBIIMX YUCEI U €r0 poJib B HayKe, MpHpoJie 1 obmiecTBe. BEIOOpOUHBIi OYHBIH/cCaMocT
qHcel METO/ ucciieoBaHnil. OyHKIMS TJIOTHOCTH pacnpeaeneHus. PaBHoMepHoe OATCIILHOC
HenpepbiHbie pacrpezeseHue U ero cBorcTsa. [IoHATHE 0 HOPMAIILHOM pacpeIeIeHUN H3ydCHUC
CotyuaiiHbIe B ToM unciie IPaKTHYECKUX 3aHATHI _
OYHBIN/CaMOCT
BCJIMYMHBI IIpuMepsl HENPEPBIBHBIX CIy4alHbIX BEJIMYHH
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(pactipenernex OSITEJIbHOE
us). U3YyUCHHUC
Hopmanbnoe
pacrnpeneneHu
e
Tema 9.9. Conep:xanue yueOHOro MaTepuaJia, B TOM 4ucjie Npo¢decCHOHAIBHO — 6
Perenue OpHEHTHPOBAHHOE
3aau B TOM uHC/Ie IPAKTHYECKHX 3aHATHI i
KOMOHHATOPHK 5 OYHBIN/CaMOCT
neMeHThl KoMOuHaTOpuku. COOBITHE, BEPOSITHOCTh COOBITHSA. CIOKEHUE 5 OSTEIBHOE
H, CTATHCTHKH | yvposkenne BepoSTHOCTEH H3yICHUC
u TCopun OUHBIil/caMoCT
BepOﬁTHOCTeﬁ KOHTpOHBHaﬂ pa60Ta 8 1 oS TeIbHOC
U3y4eHHe
Pa3nes 10. MatemaTH4ecKHil NPAKTHKYM )8 JIP
11O 1-4, 6-8 TIP
Tema 10.1. Conep:kaHue y4eOHOr0 MaTepHaJia, B TOM YHCJie MPO(ecCHOHATBHO — 4
ManI/II_IBI u OPHEHTHPOBAHHOE
OTIPENETHTENH CrniocoOsl perieHus: CUucTeM JUHEHHbIX ypaBHeHuH. [lonsaTus: matpuna 2x2 u 3x3, OYHBII/caMOCT
onpeaenuTens Matpulbl. Meron ['aycca peleHust CUCTEM JIMHEWHBIX YPABHEHMUIA. . 1 OSATEIIbHOC
[Tpumenenue MaTpuil B ”HOOpPMaATHKE HU3y9CHUC
B TOM uHC/Ie IPAKTHYECKHX 3aHATHI
OYHBII/caMocT
Pemienue npukiiaaHbix 3aaa4 3 OSITETIbHOE
U3y4eHHE
Tema 10.2. Conep:kaHue y4eOHOr0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATBHO — 4
IeMEHTBI OPHEHTHPOBAHHOE
BEKTOPHOI OYHBIN/CaMOCT
6 Komnnanapueie BekTopbl. PaznokeHne BeKTopa 1o TpeM HEKOMILJIaHAPHBIM 1 OSATENBHOE
AIreOpbl BEKTOpaM. Y paBHEHHE IJIOCKOCTH. [ €OMETpUUECKU CMBICI ONIpEAEaUTENs 2X2. U3y4eHHe
B TOM uHC/Ie IPAKTHYECKHX 3aHATHI
OYHBIN/CaMOCT
Peienune npukiiaaHbix 3aaa4 3 OSITETIbHOE
H3y4eHHE
Tema 10.3. Conep:kaHue y4e0HOr0 MATEPHAJIa, B TOM YHCJIe MPO(ECCHOHATBHO — 4
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KoMiiekcHble | OpMeHTHpPOBaHHOE
yucia [TonsiTne koMIUIEKCHOTO uncaa. Conps>KeHHbIE KOMIUIEKCHBIE YUCIIA, MOAYJIb U OYHBIN/CaMOCT
apryMeHT KOMIUIEKCHOTO uncia. dopMa 3arnucu KOMIUIEKCHOTO YK CIIa 1 OATCJIBHOC
(reometpuyeckasi, TPUTOHOMETpPUYECKasl, aaredpanyeckas). U3ydeHHe
B ToM ynciie TpaKTHYECKUX 3aHATHI
OYHBIN/CaMOCT
ApudmeTndeckne IeHCTBUS C KOMIUIEKCHBIMH YUCIIaAMU 3 OSATETIBHOE
U3y4eHHe
Tema 10.4. Conep:kaHue y4e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — 4
I'pads OPHEHTHPOBAHHOE
OYHBII/caMocT
[Monstue rpada. Cesa3Heblii rpad, nepeBo, nuki rpad Ha wiockoctu. [Ipumenenue 1 OSTEIBHOE
rpada B uH(DOpMaTHKE U3YYCHHUC
B ToM ynciie TpaKTHYECKUX 3aHATHI
OYHBII/caMocT
Pemenue npuknaaHeix 3aaad. 3 OSATETIBHOE
U3y4eHHe
Tema 10.5. Conep:kaHne y4e0HOT0 MaTepHaJia, B TOM YHCJIe MPO(ecCHOHATHHO — 4
3anaun OpHEHTHPOBAHHOE
MaTeMaTuueck | B TOM Ymciie NPaKTHYeCKHX 3aHSATHI
Olf CTATHCTHUKH OYHBII/caMocT
2 OSITEJIBHOE
Bapunannonnsii psia. [lonuron 4actor u rucrorpaMmma H3y4eHHE
CraTuCTHYECKHE XapaKTePUCTHKHU Psijia HAOII0JaeMbIX TaHHBIX 2 OYHBII/OHIIAN
H
Tema 10.6. Conep:xaHue yueOHOr0 MaTepHuaJia, B TOM YucjIe mMPogecCHOHAIBHO — 4
Jlornueckue OpHEHTHPOBAHHOE
orneparmu B ToM unc/Ie IPaKTHYECKHX 3aHATHI
c Jlornueckue onepanuu. [I[pumenenue nuarpamm Diniepa—BeHHa u1s perenue OYHBIN/CaMOCT
MHOKecTBaMu | TCOPCTHKO-MHOKECTBCHHBIX 3a/1a1 npogeccHOHaTbHON HANPaBIEHHOCTH, 33124 OATCIBHOC
WH()OPMATUKH U IPYTUX YICOHBIX AUCITUTUINH | JIJIST OTIMCAHUS PEATbHBIX 4 HU3y4CHHUC
MIPOLIECCOB U SIBJIEHUM. PereHne TeopeTuko-MHOKECTBEHHBIX 3a1a4
npodeCCHOHAIbHON HAIIPaBICHHOCTH, 3a7a4 HH(POPMATHKH U IPYTUX YICOHBIX
JUCLIUIUIMH U JJIs1 ONMCAHUS PEAIbHBIX MPOLECCOB U SIBIICHUI
Tema 10.7. Conepsxkanue y4eGHOro MaTepraia, B TOM YHcjie NpodhecCHOHATBHO — 4
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Pemienne OpMEeHTHPOBAHHOE

3amay B ToM uMc/Ie IPaKTHYECKHX 3aHATHI

OYHBIN/CaMOCT
MaTeMaTHHICCK | TTnyvenenne N3ydeHHBIX MATEMATHUECKHX (AKTOB K PENICHHUIO 3a1a4 13 OATOTEHO®
oro i i 4

Pa3TUYHBIX 00JIACTEe HAYKU M pPEaTbHOMN KU3HU W3yueHue

IIPaKTUKyMa
IIpomexyTouHasi arTecTanus B popMe IK3aMeHA 14 OYHBII/OYHBIH
O01beM 00pa3oBaTeIbLHOM MPOrPaMMBbI 304
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4. YCJIOBUS PEAJIM3AIINA PABOYEN ITIPOT'PAMMBI YUEBHOI'O IIPEJMETA

4.1. Ins peaym3anuu MporpaMMbl yd4eOHOTO TpeAMETa MPETYCMOTPEHBI CIEAYIOIINE
CIICIUAaJIbHBIC ITIOMCIICHUA

KabOunetr MmaTeMaTHKH, OCHAIIIEHHBIN
- 000pyI0BaHUEM: KOMIUICKT YEPTEKHOTO 000PYI0BAHUS M MPUCIIOCOOTECHUN ISt
IIKOJIBHOU JTOCKH (TPEYTOJIBHUK, TPAHCTIOPTHUD, IIUPKYJIh, THHEHKA);
- MOJAENU A HU3Y4YeHHUs reoMerpuueckux Guryp (YacTu UelIoro Ha Kpyre,
TPUTOHOMETPUUECKHUI KPYT, CTEPEOMETPUUYECKHUI HAOOP, HAOOPHI FT€OMETPUUECKUX
Mojenel u GUryp ¢ pasBepTkoi);

4.2. adopmanmioHHoe 00ecTieueHIe peann3aiiy MporpaMMbl

Jns  peanuzanuu  mporpaMmbl  OMOMMOTEYHBINM (OHI 00pa3oBaTeIbHOU
OpraHU3aIWH MPEIyCMATPUBACT MEUATHBIC W/WIN JJIEKTPOHHBIE 00pa30BaTEIbHBIC
U HUHQOPMAIMOHHBIE PECYPChl, PEKOMEHAYEMBIX I WCIOJb30BaHUS B
o0pa3oBaTeIbHOM MpOIIECCe.

4.2.1. OCHOBHbIE UCTOYHUKHI
4.2.1.1. OCHOBHBbIE NI€YATHBIE U3JTAHUS

1. Marematuka: yueOuuk/ bammakoB M.U.- 2-e u3n., crep. - M: KHOPVYC,
2021. (Cpennee mpodeccuoHalibHOE 00pa30BaHKE)

2. Maremaruka: anrebpa M Hauyaja MaT€MaTUYECKOrO aHallM3a, TeOMETpHsl.
AnreOpa 1 Havasia MmaTeMatudeckoro ananuza. 10-11 kmacc. Anumos 11.A.,
Kossirun FO.M.., TkaueBa M.B. u apyrue. - M: IIpocsenienue, 2022.

3. Maremaruka: anreOpa M Hayajga MaTEMaTHYECKOTO aHalu3a, FEOMETPHUS.
I'eomerpus. 10-11 knmacc. Atanacsn JI.C., byry3oB B.®., Kagomies C.b. u
npyrue. - M: [Ipocsemenue, 2022.
4.2.1.2. OCHOBHBIE JIEKTPOHHbBIE U3/IAHUS

1. Bcepoccuiickue untepHeT-onummnuansl. - URL: https://online-olympiad.ru /

(mata obpamenust: 12.04.2025). - TekcT: 3MeKTPOHHBIN.

2. Egunas xomnexuuss uudpoBbeix oOpazoBaTenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru / (mara obpamenus: 08.04.2025). - Tekcr:
AIIEKTPOHHBIN.

3. Undopmanuonnas cucrtema «EnumHoe OKHO jaocTyna K oOpa3oBaTelbHBIM
pecypcam». - URL: http://window.edu.ru / (nata obpamenus: 02.04.2025). -
TeKCT: 3IEeKTPOHHBIN.

4. Hayunas snexktponnas oubsmoreka (HOB). - URL: http:/www.elibrary.ru
(mata obpamenus: 12.04.2025). - TekcT: 27M€KTPOHHBIN.

5. OtkpoiTeii KOIEMK. Matemaruka. - URL: https://mathematics.ru / (mata
oOpatenusi: 08.04.2025). - TekcT: 3MeKTPOHHBIH.

6. IloBTropum marematuky. - URL: http://www.mathteachers.narod.ru / (mata
obpamenus: 12.04.2025). - TekcT: 31€KTPOHHBIH.




7. CnpaBOYHHK MO

MaT€MaTuKe pInIb |

https://www.resolventa.ru/demo/demomath.htm /

12.04.2025). - TekcT: 37eKTPOHHBIH ...

IIKOJIbBHUKOB. -

URL:

(mata  oOpareHus:

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOTI'O ITPEJIMETA

Pezynvmamul o6yuenus'’”

Kpumepuu OUEHKU

Memoosl oyenku

Hepeueﬂb JUYHOCIMHbIX
pesyibmanos, oceausaemsblx 6
paAMKax npeomema

TOTOBHOCTB K TPYAY, OCO3HAHHE
LICHHOCTH MacTepCTBa,
Tpynomooue;

- TOTOBHOCTh K aKTHBHOM
JIEeITEIBHOCTH
TEXHOJIOTHYECKOM u
COIIMAJIbHOW  HaNpaBJIEHHOCTH,
CIOCOOHOCTh ~ MHULMUPOBATD,
MJIAHUPOBATh M CAMOCTOSITEIILHO
BBIIIOJIHSATh TaKyko
JIeITEIILHOCTD;

- UHTEpPEC K pPa3Iu4yHbIM
chepam npo¢eCcCuOHAITBHOM
JIeSITEIILHOCTH,

OrneHka JTUYHOCTHBIX PE3yJIbTATOB,

o0yJaroIuxcs OCYIIIECTBIISIETCS
qepe3 OIICHKY JIOCTHIKEHUS
TUTAHUPYEMBIX pe3yIbTaToB
OCBOCHHS OCHOBHOM
o0Opa3oBaTeIbHOMN MPOTPaMMBI,
KOTOpPBIC YCTaHABIUBAIOTCS
tpedoanusmu OI'OC COO.

JocTmxkenne JUYHOCTHBIX
pEe3yNbTaTOB HE BBIHOCHTCA HA
WUTOTOBYIO OIIEHKY OOydaromuxcs, a
SBISICTCS.  TPEJMETOM  OIICHKH
3¢ heKTUBHOCTH BOCITUTATENbHO-
o0Opa3oBaTeIbHOMN JIESATSIILHOCTH

00pa3oBaTeiIbHOW OpraHu3alud |
00pa3oBaTeIbHBIX CHUCTEM PAa3HOTO
YPOBHSL.

Bo BHyTpeHHEM
MOHHUTOPHHTE BO3MOKHA
OIICHKA
c(hopMUPOBaHHOCTH
OTJENBHBIX JIMIHOCTHBIX
pe3yIbTaToB,
TIPOSBIISIOIINXCS B
y9acTHH 00YyJaIoNuXcs B
00IIIeCTBEHHO 3HAYUMBIX
MEPOTPUATUIX
(henepanpHOTO,
PETHOHANILHOTO,
MYHHUIIUTIATBHOTO,
IIKOJILHOTO YPOBHEH; B
COOJTIOICHUN HOPM U
NPaBWII, YCTAHOBIICHHBIX B
00111e00pa30BaTEEHOM
OpraHu3allvy; B
[EHHOCTHO-CMBICIIOBBIX
YCTaHOBKAax
oOyJaromuxcs,
(hopMHUPYEMBIX
CpencTBaMH YUEOHBIX
MPEIMETOB; B
OTBETCTBEHHOCTH 32
pe3ynbTaThl O0YUICHIS;
CIOCOOHOCTH JIeNIaTh
OCO3HAHHBIN BBIOOD CBOEH
00pazoBaTeILHOM
TPACKTOPHH, B TOM YHCJIC
BEIOOD Mpodheccui.

Ilepeuenwv yenesvix opueHmupos
(pe3y1bmamos 0ceoeHus.
NPOSPAMMbL 60CNUMAHUS),
oceausaemvlx 8 pamKkax npeomema
Ho1-jo s

IAHAIIN3 COCTOSIHHMS BOCITHTATEIBLHOM
NEATEIPHOCTH  TPOBOAWUTCSA  TI0
CJEAYIOIIUM MO3UIUSM:

- MPOBOJMIMBIE B  0Opa30BATEILHOM
OpraHu3anun MEPOTIPUATHS u
peaInu30BaHHbBIC MPOCKTHI; CTENCHb
BOBJICUEHHOCTH OOYyYaromuxcs B
MPOCKTHI W MEPONPHUATHS  Ha
MYHHUITUTIQTHPHOM, PETHOHAIHHOM H
(denepaabHOM yPOBHSIX;

- BKITFOUEHHOCTh ~ OOyJarommxcs |
TpernoaBareyieci B JEATEIHHOCTD
Pa3IUYHBIX 00bETUHCHHIA;

y4acTue o6yqa}01unxcx B KOHKYypCax

OCHOBHBIMH ~ CIIOCOOAMM
OIIEHKH SIBIISIFOTCST
IeIarorMuIecKoe
HaOII0ICHME,

aHKeTHpOBaHUE Oecenpl ¢
oOydaromuMHucs W X
ponuTeNnsMu  (3aKOHHBIMH
MIPEACTABUTEIISIMH),
NeIarornaecKuMu
paboTHHKamU,
NPE/ICTABUTEISIMA  COBETA
00yJaronmmxcsi 1Mo TaKUM
BONpOCaM, KakK: Kakue
POOJIEMBI, 3aTPYyTHCHYSI B
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(B ToM uymcime B KOHKypcax
npodeccCHOHAIBHOTO MAacTEPCTBA);

- CHIDKCHHE HETaTUBHBIX
(akTOpOB B cpeie 00ydaIOmUXCs
(YMEeHbBIIIEHHE YMCIIa 00YIArOTITIXCS,
COCTOSIIIIMX Ha PA3IMYHBIX BUAX
NPOPUIAKTHYECKOTO
Y4eTa/KOHTPOJIS, CHIDKEHHE YHCIIa
COBEPIICHHBIX PaBOHAPYILICHNUII;
OTCYTCTBHE CYULIUOB CpEaAN

poheCCUOHATBHOM
PasBUTHH  O0YJAIONTUXCS
yoalnoch ~ pemuTh 32
MIPOIIE NN yueOHBIN
ron?

KaKHue POOJIEMBI,

3aTpyAHEHHS PEIIUTb HE
YAaJI0Ch U MOYEMY?

KaKre HOBBIC MTPOOIIEMBI,
TPYZHOCTH MOSIBUIINCH?

00yJaroumxcsi). HaJl 4eM MPEeICTOUT
pabortathb
NeIarornaeckomMy
KOJUIGKTUBY? U TIp.
Hna IIPOBEPKU
c(hopMupOBaHHOCTH
PETYIATHBHBIX,
KOMMYHHKATHBHBIX "
MO3HABATEILHBIX
Ornenka METANpPEIMETHBIX | YHUBEPCANBHBIX YYeOHBIX
Ilepeuens memanpeomemnwix pe3yibTaTOB IPEACTaBIsIeT CcOOOM | melcTBUH — SKCmepTHAs
Pe3YIbmamos, 0C8au8aeMulx 8 OLIEHKY JOCTW)KEHUS IUIAHHUPYEMBIX | OIlEHKAa  IpoIliecca  H
pamkax npeomema pesynbTatoB ocsoeHuss POII COO, | pe3ynbTaToB BBINOTHEHUS
CaMOCTOSITENIbHO KOTOpbIE OTpPaXkatOT COBOKYNHOCTb | TPYMIIOBBIX W (WJIH)
(bopMynupoBath Y | TO3HABaTEIbHBIX, HUHINBUTYTBHBIX
aKTyalH3HpOBaTh npobnemy, | KOMMYHHKATHBHBIX U | y4eOHBIX HCCIIeJOBAHUN U
pACCMATpPHBATE ee BCECTOPOHHE; | PETYATHBHBIX YHUBEPCANBHBIX | MPOCKTOB.
B yCTAHABIMBATE Y4eOHBIX JICHCTBHH. OrneHKa JOCTHKCHUS
CYIIECCTROHHBIH TPH3HAK WM (OCHOBHBIM 00BEKTOM OLIEHKU | MeTarpeJIMETHBIX
METaIpeIMETHBIX PE3YNbTATOB | pe3yabTaTOB
OCHOBAHHS IS  CpaBHEHWUS, .
SIBIISICTCS: OCYILECTBIISIETCS
KnaccuuKalmu 1 0000meHns; OCBOCHHE 00yYaroMMHCS | aMHUHACTpAIAE
- ONpPEACIIATD HCH | yhppepcanbHbIX yueOHBIX IEHCTBHI | 06pa3oBaTEnbHOM
ACATCIIBHOCTH, 3a1aBaThb | (perynATHBHBIX, MO3HABATEIBHBIX, | OPraHU3AINH B XO/IE
nmapamMeTpbl M KPUTCPHUH HUX | KOMMYHHKATHBHBIX); BHYTPEHHETO
JIOCTHKEHHUS, CIIOCOOHOCTD WCIONB30BaHMS | MOHHTOPHHTA.
- BBISIBIISTH YHHMBEpCaJbHbIX yueOHBIX aeicTBuil | ComepikaHue u
3aKOHOMEPHOCTH ¥ | B TIO3HABaTENBbHOM M COLUAIBHOW | MEPHOAMYHOCTH
POTHBOpEUHs g | IPaKTHKE, TOTOBHOCTh K | BHYTpEHHETO
PACCMATPHBACMBIX SIBICHHSX; CaMOCTOSTENLHOMY  IIAHHPOBAHUIO | MOHHTOPHHTA
) BHOCHTb KODDCKTHBBI B 17§ OCYIIIECTBIICHUIO yueOHOM | ycTaHaBIHBaETCS
JesITeNbHOCTH, OpraHu3allyu | perieHueM
IESITENBHOCTD, OLICHUBATH
y4eOHOro COTPYZIHUYECTBA C | MmeJarorm4eckoro coBeTa
COOTBETCTBHC PE3YABTATOB | 1o rarormueckiuMn  paGOTHHKAME o0Opa3oBaTenbHOH
OC/BIM,  OHNCHUBATL  PUCKH | cpepcTHukamMm, K y4acTHIO B | OpraHHM3allM.
HOCTIEACTBUH JAEATENLHOCTH, MIOCTPOEHUU WHAMBHUIYaIbHON | IHCTpyMeHTapuil MOYKET
- pa3BuBaTh  KPEATUBHOEC | 0Opa3oBaTEILHON TPACKTOPHH; CTPOUTHCS HA
MBILJICHUE  INIPU  PELICHUM OBIAJACHHE  HaBBIKAMH  y4eOHO- | MEXKIIPEAMETHOW OCHOBE U

KM3HEHHBIX MPo0IeM

HCCIEAOBATENBCKON, MPOEKTHOU U
COIIMAJILHON JeATEIHHOCTH.

BKITIOYATh
JMAarHOCTHYCCKHE
MaTepHaJbl 10 OILICHKE
YUTATSIbCKOM,
€CTECTBEHHO-HAy4YHOH,
MaTeMaTHYECKOM,
QpoBoii, HUHAHCOBOI
TPaMOTHOCTH,
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c(hopMUPOBaHHOCTH
PETYJISATHBHBIX,
KOMMYHHKATHBHBIX U
MO3HABATEIBHBIX
YHUBEPCATbHBIX YICOHBIX
JIEHCTBUI

Iepeuenv npeomemuuix
DPE3VILMAmMO8, 0C8AUBAEMbIX 8
paAMKax npeomema u np.

YMETH OIEpUPOBATH
IIOHATUAMU, CTCIICHb quciia,
morapudM  UYucCIa;  yMEHHE
BBITIOJIHATH BBIYUCJIICHUC

3HAYCHHH © TpeoOpa3oBaHMs
BBIPDAXKCHUM CO CTEHNEHAMHU U
norapudmamu, Ipeodpa3oBaHMs
JIpOOHO-paliOHAIEHBIX

BBIPAYKEHUI;

- yMETh OIIepUPOBATH
HOHATHAMHU: panroHaIbHEIE,
uppalroHalIbHbIE,
MOKa3aTeNbHbIE, CTETICHHBIE,
JorapupMHUECcKue,
TPUTOHOMETPHYECKHE

yYpaBHEHHsI ¥ HEPAaBEHCTBA, UX
CHCTEMBI;

- YMETh
HNOHATUSMMU:
HeTpepbIBHAS
IIPOM3BO/IHAs, IEepBOOOpa3Has,
OIIPEIETICHHBII UHTErpa;
YMEHHUE HaXOJUThb POU3BOAHBIE
3JIEMEHTapHBIX byHKIHH,
UCTONb3YS CIPaBOYHBIE
MaTepualbl;  MCCIENOBAaTh B
IPOCTEHIIMX CilydasX (YHKIHUU
Ha MOHOTOHHOCTb, HAaXOJHTb
HauOoJIbIIME W HaUMEHBIINE
3HA4YeHUs1 (QYHKIUH; CTPOUTH
rpaduku MHOT'OYJICHOB c
UCTIOJIb30BAHUEM amnmapara
MaTeMaTH4eCKOro aHalu3a;
IPUMEHATh TPOU3BOJHYIO MpPHU
pelIeHNH 3a/a4 Ha JBU)KEHHUE;
pemaThb MPaKTHUKO-
OpPHEHTUPOBAHHbIE 3aJjaud Ha
HauOoJIbIINE W HAUMEHBIIIHE
3HA4YEeHUs, Ha  HaXOXKICHHE
MyTH, CKOPOCTH U YCKOPEHHUS;

OIIePUPOBATH
byHKIHS,
GbyHKIMS,

- YMETb OTIepUpOBATH
TTOHSI THSIMH paroHaIbHas
byHKIHS, MoKasareabHast

IlonHoTa
MIPOJIEMOHCTPUPOBAHHBIX 3HAHUM
Y YMEHUHN MPUMEHSEMbIX MPU
BBITIOJTHCHUH TIPAKTHICCKUX
pabot

TectupoBanue
YcTHBIN onpoc
Maremaruueckui
JTUKTaHT
IIpencraBieHue
pe3yabTaToOB
MPaKTUYECKUX PadoT
KoHnTtposbHas padota

Brinonnenue 3amanuii
MIPOMEKYTOUHOM
aTTeCcTalun
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dbyHKUMS, cTeneHHas (yHKIWSA,
norapupmuueckas  QyHKIu,
TPUTOHOMETPHUYECKUE (PYHKITUH,
oOpaTHble (YHKUUH; YMEHHE
CTpOUTH TpapUKH H3YyYCHHBIX
byHKUIUH, HCII0JIb30BATh
rpaduku npu W3YYCHUHT
MPOLECCOB W 3aBUCUMOCTEM,
NPU pENICHUM 3a1ad U3 APYTHX
yueOHBIX MPEAMETOB U 3a7a4 U3
peambHOM  JKWU3HHW;  BBIPAXKaTh

dbopmynamu 3aBUCUMOCTHU
MEXy BETHIYNHAMU;
- YMETh perarhb

TEKCTOBbIE  3a7laud  Pa3HBIX
TANoB (B TOM 4HCIE Ha
MPOLEHTHI, JOJM W 4YacTd, Ha
IBIDKEHHE, paboTy, CTOMMOCTb
TOBAapOB W  YCIYI, HaJorH,
3aau U3 00JacTU yIpaBiICHUS

JIMYHBIMH u ceMelHbIMHA
(dbuHaHCAMM), COCTaBJISITh
BBIPAKEHUS, YpaBHEHUS,

HEPABCHCTBA U MX CHUCTEMBI I10
YCIIOBHMIO 3aJ[aud, HCCICI0BATh
MOJYYEHHOE peleHne u
OILICHUBATh TMPaBAONOI00HOCTh
pE3yIbTaTOB;

- yMETh OIIepUPOBATH
HOHATHAMHU: cpenHee
apupMeTHIECKOE, MeaHaHa,

HauOoJblllee M HaWMEHbIIee
3HA4YeHHUs, pa3Max, AUCIEepCHs,
CTaHJapTHOE OTKJIOHEHUE
YHCIIOBOTO  Habopa; yMeHHE
U3BIICKaTh, WHTEPIPETHPOBATH
uH(OpMaIIHIO,

NPEJCTaBICHHYI0 B TaOJHIaX,
HAa Juarpammax, rpadukax,

OTPAXKAIOLIYIO CBOIICTBa
peabHBIX MPOIIECCOB U
SIBJIICHUI; IPEJICTaBIISTh
uHPOpMAIIMIO C  MOMOIIBIO
TalJIHIL u JTUarpaMM;

HUCCICA0BATH CTaTUCTHUYCCKHUEC
JaHHBIC, B TOM YHUCJIC C

IIPUMEHEHHEM rpapuuecKux
METOI0OB M 3JIEKTPOHHBIX
CPEICTB;

- yMETb OIIepUpPOBAThH

MIOHATUSMMU: CIy4alHBIN ONBIT U
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cly4daiHOe cobbITHE,
BEPOSATHOCTH CIIy4aliHOTO
COOBITHS; YMEHHE BBIUYUCIATH
BEPOATHOCTH C UCIIOJIb30BAHUEM
rpaguIecKux METOJIOB;

IPUMEHATH (POPMYIIBI CIOKESHUS
U YMHOXXEHHUS BEpPOSTHOCTEM,
KOMOUWHATOpHbIE  (aKThl U
(dbopMyIbl MIPU pelIeHUH 3a]1aY;

OLICHUBATh BEPOSATHOCTH
peaabHBIX COOBITHI;
3HAKOMCTBO CO CIIy4alHBIMHU
BEJIMUUHAMU; yMEHHE
IIPUBOJIUTH IIPUMEPBI

IPOSIBIIEHUS] 3aKOHA OOJbIINX
yucel B IPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUSX;

- yMEThb OIIEpPUPOBATH
MOHATUSAMM: TOYKa, IpsAMasd,
IJIOCKOCTB, IIPOCTPAHCTBO,
JIBYIpaHHBIN yroi,
CKPEIIMBAIOIINECS IpsIMBIE,
[apajuIeIbHOCTh u

NEPIEHIUKYIAPHOCT  MPSMBIX
U IUIOCKOCTEH, Yrosl MeEexIy
IPSIMBIMH, YTOJl MEXIY IPAMON
U IUIOCKOCTBIO, YIOJI MEXKIY

IJIOCKOCTSIMH, paccTosiHue
OTTOYKH bi (4] IIJIOCKOCTH,
paccTosiHue MEXIy MpPSMBIMU,
paccrosiHue MEXIY
MJIOCKOCTSIMU; yYMEHHE

UCIOJIb30BaTh IIPU  PELIECHUU
3aJa4  u3ydyeHHble (aKTbl U
TEOPEMBI TUTAHUMETPHH;
YMEHHE OICHUBATh pa3Mephbl
00BEKTOB OKPYXKAIOIIET0 MUPA;

- YMETh OIIepPHPOBATH
IIOHATUAMMU: MHOT'OrpaHHUK,
CeUeHHEe MHOTOTPAaHHUKA, KYO,
napaienenumen, IpU3Ma,
MpaMu/a, ¢burypa u
IIOBEPXHOCTH BpalLCHUS,

IUIUHIP, KOHYC, Imap, cdepa,
ceueHHs (UTYphl BpALICHHUSA,

TUIOCKOCTb, Kacaromasics
cheppl, UMIMHIpA, KOHYCA,
TUTOIA/Th HOBEPXHOCTHU

NUPaMUbI, TPHU3MBL, KOHYCa,
IUIMHIPA, IUTOmans  cdepsl,
o0beM Ky0a, MPsIMOYTOJIBHOTO
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napaiesienunena, THPaMUIBI,
NpU3MBl, LUIWHIpPA, KOHYCA,
mapa;, yMeHHE H300pakaTh
MHOT'OTpaHHUKH U TOBCPXHOCTU
BPAILICHHS, UX CEUCHHUS OT PYKH,
C MIOMOILBIO YEePTEHKHBIX
WHCTPYMEHTOB U DJIEKTPOHHBIX
CpEeICTB; YMEHHE pPAacCIO3HaBaTh
CHMMETPUI0O B TIPOCTPAHCTBE;

yYMEHHUE pacro3HaBaTh
NpaBUWIEHBIC MHOTOTPAHHUKH;

YMETh OTIepHPOBATH
HOHATHAMHU: JBIDKCHHE B
IIPOCTPAHCTBE, o 100HbIE
burypel B TPOCTPAHCTBE;
UCTIOJIb30BATh OTHOIIICHHE

IJIoON[aZe  MOBEPXHOCTEH U
00bEMOB MOJOOHBIX (GUTYp TpU
pEIICHUH 3a]1aY;

- yMETh BBIYHCIIATH
reOMETPHUYECKUE BEJIMYNHBI
(mmuHAa, yrou, MJIOMab, 00beM,
IIomanb MMOBEPXHOCTH),
WCIIOB3YS H3y4YeHHBIE
(hOpMyIbI U METOIBI;

- yMETh OTIEpUPOBATH
MTOHSTUSMM: MPSIMOYT OJIbHAS
cucrema KOOpAHHAT,
KOOpJMHATBl TOYKH, BEKTOP,
KOOPJAMHATHI BEKTOpA,

CKaJISIPHOE NPOU3BEICHUE, YO
MEXIy  BEKTOpaMH, CyMMa
BEKTOPOB, IIPOU3BEICHUE
BEKTOpa Ha YMCJIO; HAXOIUTh C
MIOMOIIIBI0 HM3YYEHHBIX (POopMyI
KOOPJAMHATBI CepeUHBI
OTpE3Ka, pacCTOSHUE MEXIY
IBYMS TOUKaMH;

- yYMETh BBIOMPATh
MOJIXOSIIINN U3YUYEHHBIM METOT
IUISL pELIeHUs 3a/1auH,
pacro3HaBaTh MaTeMaTHYECKUE
(akThl U MaTeMaTUYECKHE
MOJIEJIU B IPUPOAHBIX U
OOIIIECTBEHHBIX SBJICHUSX, B
HCKYCCTBE; YMEHHE IPUBOAUTH
PUMEpPbl MaTEMaTUYECKIX
OTKPBITUHA POCCUUCKOHN U
MHPOBOM MaTe€MaTU4ECKOMN
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