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Pabouas nporpamma yuebnoro npenmera MATEMATHUKA pa3paborana Ha OCHOBE:

- TpeGoBaHwmii Kk pe3yrbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbl CpeIHE-
ro ob1ero oopa3zoBaHus, MpeACTaBIeHHBIMU B DeepaabHOM rocy1apcTBEHHOM 00pa30BaTellb-
HOM CTaHIapTe cpeaHero obiiero oopasosanus ([Ipukas MunucrepcTBa 00pa3oBaHus U HAYKH
P® ot 17 mas 2012 r. N 413 "O6 yrBepxxaeHuu (eaepaibHOro rocyaapCcTBEHHOro o0pa3oBa-
TEJILHOTO CTaHIapTa CPeJHEro ooIero oopazoBanus'"),

- [Ipukaza Munnpocsemenust Poccun ot 18.05.2023 N 371 "O6 yrBepxknenun ¢eaepaib-
HOU 00pa3oBaTeIbHON MPOrpaMMbl cpeiHero odmiero oopazoBanus" (3apeructTpupoBaHo B Mu-
uiocte Poccun 12.07.2023 N 74228),

- OepepanbHON pabouei mpOrpaMMBI 10 Y4eOHOMY MPEIMETY.

[Tporpamma paspaboTaHa Ui CIENUAIBHOCTEH CpenHEero MmpoecCHOHAIBLHOrO 00pa-
3oBaHus: 44.02.01 JomxkojabHO0e 00pa3oBaHue

Opranuzanus-pazpadoruuk: ®I'bOY BO "T'mazoBckuil rocyaapcTBEHHBIH HWHXEHEPHO-
nenarornyeckuit yuusepcurer umenu B.I'. Koponenko»

PazpaGotunku: I'mabmanoBa Egena HukosaeBHa, crnenuanuct 1o y4deOHO-
METOAMYECKOM paboTe nemarornyeckoro rexnonapka «Ksanropuym umenn B.I'. Koponenko»
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1. MACHIOPT PABOYEN ITPOI'PAMMBI YUYEBHOI'O ITPEJIMETA
MATEMATHKA
1.1. Ob6saacTh NPpUMeEHEHHUs TPOrPAMMBI

[Iporpamma ydeOHoro mpeamera "Maremaruka' mpeaHa3HaueHa Ui U3YYCHHs] B IIPO-
(eccroHaIbHBIX 00pa30BATENbHBIX OPraHU3ALMUAX, PEATU3YIONUX 00pa30BaATENbHYIO POTrpaM-
My CpeIHero o0miero o0pa3oBaHUs B Ipe/esiaX OCBOCHHS OCHOBHOW MpodeccHoHaNbHOM 00pa-
3oBarenbHOU Tporpammel (OITOIT) CIIO Ha 6a3e ocHOBHOTO 00IIEro 0Opa3oBaHUs MIPH MOATO-
TOBKE KBATM(UIIUPOBAHHBIX Pa00YHX, CIYKAIIMX U CIICIHATUCTOB CPEJHETrO 3BEHA.

1.2. MecTo y4eOHOr0 npeMeTa B CTPYKTYpPe OCHOBHOI nMpodeccHoHaIbLHOI 00pa3o-
BaTeJILHOM MPOrpaMMbI:

VYueOnblil npenmer «MaTemMaTukay sBISETCsS y4eOHBIM IPEAMETOM 00s3aTeIIbHOM TIpe/-
MeTHOI obnactu «Matematuka u unpopmaruka» ®I'OC cpennero obduero o6pazoBanusl.

VY4eOHbIH peaMeT SBISETCS 00s3aTeIbHBIM YUSOHBIM PEAMETOM: OOIIUM JIJIsl BKITIOYE-
HUS BO BCE YUeOHBIC IIJIaHBI.

B npodeccrnonanbHbIX 00pa3oBaTeNbHBIX OpraHU3alUAX YIeOHbIN mpeamer «MarteMaTu-
Ka» n3yvaercs B oomeoOpazoBarensHoM nukie ydyeonoro miana OITOIT CITIO va 6a3e 0ocHOBHO-
ro obmero o6pa3oBaHus ¢ moiaydeHueMm cpenHero odmero obpazoBanus (IIIIKPC, IIICC3) u
ompeelieH Kak o0meoOpa3oBaTelibHas yueOHas TUCIUTUIHHA.

B yue6nbix mnanax IIITKPC, IMIICC3 y4eOusbIii npeamer «MaTemaTHKa» BXOJIUT B CO-
cTaB oOmUX 00IIe00pa30BaATENBHBIX YUYEOHBIX NUCHUILIUH, (GOPMHPYEMBIX U3 00s3aTEIBHBIX
npeametHeix obuacteir @I'OC cpeanero obriero oOpa3oBaHus sl MPOGECCHI WM CIEIHATb-
Hocteit CITO cooTBercTBYytO1IEro nMpoduis mpodecCHoHaTbHOr0 00pa3oBaHusl.

VY4eOHbIH npeIMeT u3yvaeTcs Ha 6a30BOM YpOBHE.

Pabouas mporpamma y4eOHOTO MpeaMeTa MOXKET MCIOIB30BATHCS JAPYTHMHU Ipodeccro-
HAJIbHBIMU 00pa30BaTEIbHBIMU OPTaHU3ALUSAMU, PEATU3YIOIUMHU 00pa30BaTEIbHYIO MPOrPaMMy
cpenHero obmero oopazosanus B mpenenax ocBoerust OITOIT CIIO Ha 6a3e 0CHOBHOTO 00IIEro
obpazosanus (IIITKPC, ITIICC3).

1.3. Heau u 3agaum y4eOHOro mpeaMera, IJIaHMPyeMble Pe3yJIbTAThbl OCBOCHHUS
y4eOHOro npeamera

enu uzydyeHus: yaueOGHOTO TIpeAMETa!

- (QopmupoBaHUE LEHTPAIBLHBIX MAaTEeMAaTUYECKUX MOHATHH (YHCIO, BEIHMYMWHA, T€OMETpHYe-
ckas ¢urypa, nepeMeHHasi, BEpOITHOCTb, (PYHKITHs), 00€CTIEUNBAIOIINX TPEEMCTBEHHOCTh U
MEPCIeKTUBHOCTh MAaTEMATHUECKOTO 00Pa30BaHUs 00YJAIOIINXCS;

- NOABEACHHE O0YYaroIIMXCs HA JOCTYITHOM I HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U Ma-
TEMaTUKU U OKPYXKAIOIIET0 MUPA, MOHUMaHHEe MaTeMaTUKH KaK YacTH OOIIel KyJIbTyphl ye-
JIOBEYECTBA;

- pa3BHUTHE WHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH O00YyJarommxcs, MO3HaBaTelb-
HOM aKTUBHOCTHU, UCCIIEAOBATEIbCKUX YMEHHM, KPUTHYHOCTH MBIILJIEHUS, HHTEpPECca K U3Y-
YEHHUIO MaTeMaTUKH;

- ¢opmupoBaHre (YHKIIMOHATLHON MaTeMaTHYECKON TpaMOTHOCTH: YMEHHS pPaclo3HaBaTh
MaTeMaTHYeCKHUEe acCMeKThl B PealbHBIX JKU3HEHHBIX CUTYallUAX U MPHU M3YyYEHUH APYTUX
y4e€OHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (hOpPMYIUPOBATh MX
Ha S3bIKE MAaTEMaTUKU U CO37]aBaTh MaTeMAaTUYECKHUE MOJETH, MPUMEHSATh OCBOCHHBIN Ma-
TEMAaTUYECKHI ammapar Ui perieHus] MPaKTUKO-OPUEHTUPOBAHHBIX 3aJ]1ad, HHTEPIPETUPO-
BaTh U OLICHUBATh MOJyYEHHBIC PE3yIbTaTHI.

OcBoenne oOydaromumucs yaeOHoro npeamera «MareMaTtuka» 00ecrednBaeT TOCTHKE-

HUE 00YYaIOIIMMHUCS CIEAYIONNX TUYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX PEe3yIbTaTOB.



Juunocmmuvle pesynomamel.

JIn4HOCTHBIE PE3yJbTaThl OCBOCHUSI OCHOBHON 0Opa30oBaTeIbHON MpOrpaMMmbl 00ydaro-
HIAMHECS. OTPaXKarOT TOTOBHOCTh M CITIOCOOHOCTh O0YYAIONINXCS PYKOBOJACTBOBATHCS CHOPMHUPO-
BAaHHOW BHYTPEHHEH MO3UIIMEH JIMYHOCTH, CUCTEMOM IEHHOCTHBIX OPHEHTALUM, MO3UTHUBHBIX
BHYTPEHHUX YOCKICHHI, COOTBETCTBYIONINX TPAJUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO 00IIIe-
CTBa, PACIIUPEHUE >KU3HEHHOI'O OIbITA U ONBITA JACATEILHOCTH B MPOILIECCE peATM3allMi OCHOB-
HBIX HAIIPaBJICHUI BOCIIUTATEILHON AEATEIbHOCTH.

Kop JIP | DopmyJIMpOBKA

1. I'paxkaaHcKoe BOCIMTAHHE

JP1.1 c(hOPMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIUK 00YYAOIIErocss Kak aKTHBHOTO U OT-
BETCTBEHHOT0 YJI€HA POCCUHUCKOro 00IIecTBa

JIP1.2 OCO3HAHME CBOMX KOHCTHTYLIMOHHBIX MIPaB U 00s3aHHOCTEH, YBa)KEHUE 3aKOHA U
MIpaBoONoOpsJIKa

JIP1.3 MPUHATHE TPATUIIMOHHBIX HAIIMOHAJIBHBIX, O0IIEYEIOBEYECKUX T'YMAaHUCTHUECKUX U
JEMOKPATUYECKUX EHHOCTEMN

JIP 1.6 YMEHHUE B3aUMOJICHCTBOBATh C COLIMAIBHBIMU HHCTUTYTAMU B COOTBETCTBUH C UX

(I)YHKI_[I/ISIMI/I 1 Ha3HA4YCHUECM

2. [laTpoTHYecKoe BOCMIUTAHUE

JpP21 c(OPMHPOBAHHOCTh POCCUICKOW TPAXKAAHCKON HIACHTHYHOCTH, YBAXCHHS K IIPO-
LUIOMY U HacTOAILIEMY POCCUICKOM MaTEMAaTUKH, IEHHOCTHOE OTHOIIEHUE K JJOCTH-
KEHUSAM POCCHMCKHX MAaTEMaTUKOB M POCCHMCKOM MaTeMaTH4ECKOM IIKOJIBI, HC-
MI0JIb30BaHME 3TUX JOCTHXKEHHUH B IPYTHX HayKaxX, TEXHOJIOTUAX, cepax 3KOHOMHU-

KW,

3. IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

JIP 3.1 OCO3HAHME JYXOBHBIX IEHHOCTEN POCCUICKOr0 Hapoaa

JIP 3.2 c(hOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHU S, ’TUYECKOT0 MOBECHUS

JIP 3.3 CIIOCOOHOCTh OIEHUBATH CHUTYALIMIO U IPUHUMATh OCO3HAHHBIEC PEIICHHS, OPHECHTH-
pysCh Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH

JIP 3.4 OCO3HAHUE JIMYHOTO BKJIA/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIETO

4. JcreTyecKoe BOCIIMTAHHE:

JP4.1 ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUas 3CTETHKY BKIIIOYAsl ICTETHUKY MaTeMa-

TUYECKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3a]lay, PELIeHUH, pacCyX JAECHUH, BOCIpPHU-
MMYUBOCTb K MATEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA,;

5. ®u3znyeckoe BOCIUTAHME:

JP5.1 c(OPMHPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTUYeCKHe 3HaHUs B UHTEpecax 3/10-
POBOTro U Oe301acHOro 00pasa >KU3HHU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 370-
POBBIO

JIP5.2 MOTPeOHOCTh B (PM3UUYECKOM COBEPILIEHCTBOBAHUH, 3aHATHIX CIIOPTUBHO-

OSI[OpOBI/ITeJ'ILHOI\/'I ACATCIbHOCTBIO

6. TpyaoBoe BocnuTaHue:

JIP 6.1 TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10J00He

JIP 6.2 TOTOBHOCTb K aKTUBHOM JEATEIIBHOCTH TEXHOJIOTMYECKOW U COLIMATIbHOM HaIlpaBs-
JIEHHOCTH, CTIOCOOHOCTh MHUITMUPOBATD, IJIAHUPOBATH M CAMOCTOSITEIHLHO BBIMOJI-
HATBb TAKyI0 JIEATEIbHOCTh

JIP 6.3 HWHTEpEC K Pa3IuIHbIM cepam nmpodhecCHOHATHHON NeITeIbHOCTH, CBI3aHHBIN C
MaTEMATHKOW U e MPUIIOKEHUSIMHU, YMEHUE COBEPIIIaTh OCO3ZHAHHBIN BHIOOP Oymy-
el mpodeccuu 1 peaaTu30BhIBaTh COOCTBEHHBIE JKU3HEHHBIC TUTAHBI

JIP6.4 TOTOBHOCTB U CIIOCOOHOCTH K MaTeMaTUYeCKOMY 00pa30BaHUIO U caMO00pa30BaHUIO
Ha TPOTSHKCHUU BCEH KH3HU

7. DKOJOrN4ecKoe BOCIIUTAHME:

JP7.1 ‘ c(OPMUPOBAHHOCTh JKOJIOTMUECKON KYJIbTYphl, TOHUMAHUE BIUSHUS COLUAIBHO-




SKOHOMHUYECKHUX TIPOIECCOB HA COCTOSHHE MPUPOTHON M COIMAIIBHOW CPEJbI, 0CO-
3HAHHE TI00ATLHOTO XapaKTepa KOJIOTUYSCKUX MPoOIeM OpUeHTAINS HA TPUMEHE-
HHUE MaTeMaTUYECKHX 3HAHWH JJIs PEIICHHsI 3a7a4 B 00JIaCTH OKPYKAIOIICH CPebl,
IJITAHUPOBAHUE TOCTYIMKOB M OLEHKH UX BO3MOXKHBIX IMOCJIEACTBUU NI OKpYKaro-
el Cpeibl;

8. HeHHOCTI/I HAYYHOI'O MNO3HAHUA

JIP 8.1

c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTH HAyKH U OOIIECTBEHHOHN NMPAKTHKH, TOHUMAaHHE MAaTeMaTHIECKON HayKH
KakK cepbl YEIOBEYECKOM JIeATEIbHOCTH, STAIIOB €€ Pa3BUTHUS U 3HAUUMOCTH IS
pa3BUTHS UBUIN3ALUU

JIP 8.2

OBJIAJICHUE A3BIKOM MAaTEMaTUKU U MaTEMAaTUYECKOU KyIbTYPOU KaK CPEACTBOM I10-
3HaHUA MUpa

JIP 8.3

OCO3HAaHUEC LICHHOCTHU Hay‘lHOfI ACATCIIBHOCTH, TOTOBHOCTE OCYIIECTBJIATH IIPOCKT-
HYIO U UCCIICAOBATCIBLCKYIO JCATCIbHOCTD MHANBUAYAJIbHO U B I'PYIIIC

Memanpeomemmnule pe3yibmamol
MeTtanpeameTHble pe3ynbTaThl OTPAXKAIOT OBIAJCHUE YHUBEPCAIbHBIMU YUEOHBIMH -
CTBUSMHU — IO3HABATCIIbHBIMU, KOMMYHHUKATUBHBIMU, PCTYJIATHBHBIMU.

1. yHI/IBepcaﬂbele No3HABaTeJbHbIE AelHCTBHSA

0azoevle n1o2uuecKue oelicmeun:

MP 1.1

BBISIBJIATh M XapaKTepU30BaTh CYIIECTBEHHbIC NMPU3HAKU MAaTEMAaTUYECKUX OOBEK-
TOB, TIOHATUN, OTHOIIEHUN MEXAY HMOHATUAMHU, (OPMYIUPOBATh ONpPEAEICHUS T0-
HATHH, yCTaHABIMBAaTh CYLIECTBEHHBIH NpPU3HAK KiacCU(UKALUU, OCHOBAHMS IS
0000IIIEHNUS ¥ CPABHEHUSI, KPUTEPUH TMPOBOAVMOTO aHAIIN3A;

MP 1.2

BOCIIPHUHUMATD, Q)OpMYHHpOBaTB u Hp606p330BBIBaTL CYKACHUA: YTBECPAUTCIIbHBIC
1 OTpHUIATCIIbHBIC, CAUMHUYHBIC, YACTHBIC U 06HII/IC, YCJIOBHBIC,

MP 1.3

BBIABIIATH MAaTE€MAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M M IIPOTUBOPEUYUs B
(dakTax, JaHHBIX, HAOMIONEHUSIX U YTBEP)KICHUAX, MpEATaraTb KPUTEPUU IS BbI-
SIBJICHUS] 3aKOHOMEPHOCTEN ¥ POTUBOPEUNI;

MP 1.4

ACJIaTh BBIBOABLI C HMCIIOJB30BAHWEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX WU WHIAYKTHUB-
HBIX YMO3aKJ'IIO‘-ICHI/II\/'I, YMO33KHIOqCHHﬁ 110 aHAJIOTUH,

MP 1.5

MIPOBOJUTHh CAMOCTOSITENIbHO JOKa3aTelIbCTBAa MAaTEeMaTHYECKUX YTBEP)KIECHUI
(mpsiMBIE M OT IPOTUBHOIO), BHICTPAUBATh apryMEHTAIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOJIBI;

MP 1.6

BBIOMpATh CIIOCO0 pemieHust yd4eOHOH 3a1auu (CpaBHHBATh HECKOJBKO BapHaHTOB
pelieHus1, BEIOUpaTh HanOOJIee MOAXOSIIINA C YIETOM CaMOCTOSTEIBHO BBIICIICH-
HBIX KPUTEPUEB).

bazoenle ucciedosamenvekue 0CUCmeun:

MP 1.7

HCIOJIb30BaTh BONPOCHI KaK HCCIIEOBATEIbCKUNA HHCTPYMEHT MO3HAHUS, (Hopmy-
JMPOBATh BOMPOCH], (GUKCUPYIOLIUE TPOTUBOpEUNE, MpobIeMy, YCTaHaBIMBATh UC-
KOMO€ U JJaHHO€, (OpMUPOBAThH TUIIOTE3Y, API'YMEHTUPOBATH CBOIO MO3UIUIO, MHE-
HUE;

MP 1.8

IMPOBOAUTE CaMOCTOSATCIIBHO CHJ'IaHI/IPOBaHHHﬁ OKCIICPUMCHT, HCCIICAOBAaHUEC I10
YCTAHOBJICHUIO 0COOEHHOCTEH MaTEeMaTHYECKOIO 06’BCKTa, SABJICHUS, ITPOLICCCA, BbI-
SIBIICHHIO 3aBUCHMOCTCH MCXKOY O6’I)eKTaMI/I, ABJICHUSAMMH, ITPOLECCCAMU,;

MP 1.9

CaMOCTOSITENNFHO (hOpPMYIHpPOBaTH OOOOIIEHUS M BBIBOJBI 10 pe3ylibTaTaM MpOBe-
JICHHOT'O HaOJIIOICHHSI, MCCIICIOBAHMUS, OIIECHUBAThH JOCTOBEPHOCTH ITOJIYICHHBIX pe-
3yJbTAaTOB, BBIBOJIOB U 0000IIIEHUI;

MP 1.10

IMPOTrHO3UPOBATE BO3MOXKHOC PA3BUTUC ITPOLECCA, a4 TAKKC BbBIIBUTATh ITPEAIIOJIO-
JKCHHSA O €0 PAa3BUTHUU B HOBBIX YCIIOBUSX.

padoma c unghopmayuei:




MP 1.11

BBISIBIIATH Je(UIMTH HHPOPMAIINH, TAHHBIX, HECOOXOAUMBIX I OTBETA HA BOIPOC
U JUIsl peUIeHUs 3a/1a4u;

MP 1.12 | BeiOupaTh MHPOPMALMIO W3 UCTOYHHUKOB PA3JUYHBIX THIIOB, aHAJIU3HPOBATH, CH-
CTEeMaTH3UpPOBaTh U MHTEPIPETUPOBATH MH(POPMAIMIO PA3IMYHBIX BUAOB U (HOpM
IIPEJICTABIICHMUSI,

MP 1.13 | ctpykTypupoBaTh HH(OpMAIHMIO, MPEICTABIATh €€ B PAa3IMYHBIX (hopMax, MILTIO-
CTPUPOBATh rpauueCcKH;

MP 1.14 | oueHuBaTh HAAEKHOCTh HH(DOPMAIMM 1O CAMOCTOSTENBHO C(HOPMYIHPOBAHHBIM

KPUTEPUSIM.

2. yHI/IBepcaJH)HLIe KOMMYHUKATHUBHBIC JelCcTBHUA:

oowenue:

MP 2.1

BOCIIPUHUMATh U (POPMYyIUpPOBATh CYXKJEHHsS B COOTBETCTBUHU C YCIOBHMSMHU U Iie-
JMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BbIpaXkaTb CBOIO TOUKY 3pEHUS B YCTHBIX U
IIUCbMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS 10 XO1y pelICHUsA 3a]a4i, KOMMEHTUPO-
BaTh I10JIy4YEHHBIN PE3YyJIbTAT;

MP 2.2

B XoJle¢ OOCYXKIeHHs 3a7aBaTh BOINPOCHI IO CYIIECTBY OOCY>KIaeMOW TEMBI, MPO-
OneMbl, pemaeMoil 3aJaur, BBHICKA3bIBaTh HJIEH, HAIlEJICHHbIE HAa MOWCK pEIICHUS,
COIIOCTABJIATH CBOM CYXKJEHHUS C CYXKICHUSMHU APYTUX YYACTHUKOB TUANOra, oOHa-
PYXHBATh pa3jinyue M CXOJCTBO IMO3UIMA, B KOPpEeKTHOU (hopme (hopMyarpoBaTh
pa3HorIacusi, CBOM BO3PaXKECHHS;

MP 2.3

MpCACTABIATE PE3YJIbTAThI PCIICHUA 3aJa4r, SKCIICPUMCHTA, UCCIICAOBAHUA, ITPOCK-
Ta, CAMOCTOSITEIbHO BBIOUpATh (popMaT BEICTYIUICHHS C YYETOM 337124 MTPEe3eHTaluH
1 0COOEHHOCTEN ayIUTOPUH.

COBMECMHAA 0eAMEIbHOCHb:

MP 2.4

MMOHUMAThH M MCIIOIh30BaTh MPEUMYIIECTBA KOMAaHTHOW ¥ MHIUBHIyaJIbHOW pabOThI
IIpU peLICHUH y4eOHBIX 3ajad, MPUHUMAThH IIe]Ib COBMECTHOW EATENbHOCTH, IUIa-
HUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThI, paclpeaeaTh BUAbl padoT, JOroBa-
puBaThCs, 00CYKIaTh MPOLECC U Pe3yabTaT paboThl, 0000IIaTh MHEHHS HECKOIb-
KHX JIIOJICH;

MP 2.5

y4acTBOBaTh B IPYMIOBBIX (hopMax paboTsl (00CyxaeHHsI, 0OMEH MHEHMH, "MO3ro-
BbI€ IITYPMbI" U UHBIE), BBINOIHITH CBOIO YacTh padOThl U KOOPAWHUPOBATH CBOU
JEeUCTBUS C IPYIMMHU WIEHaMHM KOMaHJbl, OILIEHWBAaTh KAaueCTBO CBOEro BKJIajJa B
OOImHUH TPOAYKT MO KPUTEPHUSAM, CPOPMYIMPOBAHHBIM YYACTHUKAMHU B3aMMOJICH-
CTBHSIL.

3. YHI/IBepca.TIbHLIe PEryJassiTUBHBIC JelcTBHUA:

camoopzanulauyus.:

MP 3.1

COCTABJIATh IUIAaH, AJITOPUTM DPELIeHUs 3a/laud, BBIOMpPATh COCO0 pelIeHus ¢ yue-
TOM HUMEIOUIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C yU€TOM HOBOM HH(pOpMAIHH.

CAMOKORmMPOJ1b:

MP 3.2

BIIa/IETh HaBBIKAMH I[103HABATENBHON pe(dICKCUU KaK OCO3HAHHS COBEPIIAEMBIX
JIEUCTBUM M MBICIIMTEIIBHBIX MPOIIECCOB, UX PE3YIbTAaTOB, BIAJETh Criocobamu ca-
MOIIPOBEPKH, CAMOKOHTPOJS IPOLECCAa M PE3ysbTaTa PEUIEHUs MaTEMaTH4YEeCKOU
3a/1a4u;

MP 3.3

npeaABUACTL TPYAHOCTH, KOTOPBIC MOT'YT BO3HUKHYTH HIPHU PCUHICHHUU 3alda4H, BHO-
CUTb KOPPEKTUBBI B ACATCIBHOCTH Ha OCHOBEC HOBBIX O6CTO$ITCJ'II)CTB, JaHHBIX,
HaﬁHCHHBIX OIJ_II/I6OK, BBIABJICHHBIX pr,[[HOCTCﬁ;

MP 3.4

OLICHUBATh COOTBETCTBHME pPE3yNbTaTa LIETH U YCIOBUSM, OOBSACHATH MPUUUHBI J10-
CTHXKCHMSI WIIM HEJIOCTH)KEHUS pe3yJbTaToOB JIEATeIbHOCTH, HAXOAUTh OMIMOKY, /1a-
BaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

Ilpeomemmnoie pe3yromamel.




[IpenmeTHbie pe3ynbTaThl OCBOCHUS OCHOBHOW 00pa3oBaTEeNbHOW MpOrpaMMbl oOecredn-
BalOT BO3MOKHOCThH JTaJbHEUIIEro YCIEUTHOTO MPpodeCcCHOHATBHOTO 00y4YeHUs M MPOoQeccHo-
HaJIbHOW JI€SITENBHOCTH.

Kox ITP

DopMyJIHUPOBKA

ITP 1

Yucna v BEIYUCICHUS:

OTIEPUPOBATH MOHATHIMH: PAIMOHAIBHOE M JICUCTBUTEIHHOE YUCIIO, OOBIKHO-
BEHHAs U JICCATUYHAS P00k, IPOIICHTEHI;

BBITIOJIHSTh apu(METHUECKHE OIEpallii ¢ PAMOHAIBLHBIMU M JICHCTBUTEIb-
HBEIMH YHCJIaMU;

BBITIOJIHSTh TPHUOJMKEHHBIC BBIYUCICHHS, WCIOJIB3Ysl TPaBWIA OKPYIJICHHUS,
JIeTIaTh MPUKUIKY U OLIEHKY PE3yJIbTaTa BbIUYUCICHUM;

OTICPUPOBATH MOHATHUSIMH: CTETICHb C IIEJIBIM ITOKa3aTeseM, cTaHaapTHas (op-
Ma 3aluCU JACHUCTBUTEIBHOIO YMCIA, KOPEHb HATYPAJIbHOW CTEIEHH, MUCIIOJIb30BATh
MOAXOAIIYI0 (OPMY 3alUCH JIEHCTBUTEILHBIX YHCEI VIS PEIICHHS MPaKTHUYECKUX
3a7a4 U NPeJICTaBICHUS JaHHBIX;

ONEepUpPOBaTh MOHATHAMHU: CHUHYC, KOCUHYC U TaHT€HC NPOU3BOJIBHOIO YIJa,
WCII0JIb30BaTh 3alUCh MPOU3BOJIBHOTO yIila 4epe3 OOpaTHbIE TPUTOHOMETPUUYECKUE

byHKIIH.

1P 2

VYpaBHEHHS M HEPABEHCTBA!

OIIEpUPOBATH MOHATUAMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO, 1I€JIOE, PALIU-
OHAJIBHOE, UPPALIMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE YpaB-
HEHHUE;

BBINOJIHATH TPEe0Opa30BaHUSl TPUTOHOMETPUYECKUX BBIPAKEHHHA W pemaTh
TPUTOHOMETPUYECKHUE YPAaBHEHHS,

BBIMOJHATh IPE0OpPa30BaHusl LIEIBIX, PALMOHAIBHBIX U UPPALlMOHAIBHBIX BbI-
paKEHHH M pellaTb OCHOBHBIE THIIBI LIEJIBIX, PAMOHAIBHBIX U HMPPALMOHAIBHBIX
YPAaBHEHUI U HEPaBEHCTB;

IIPUMEHATh YPAaBHEHMSI U HEPABEHCTBA [l PELLIEHUS MaTEMaTUYECKUX 3a1ad U
3aJ1a4 U3 pa3IM4HbIX 00J1aCTeH HayKu U peanbHON )KU3HU;

MOJICIUPOBATh PealbHble CUTYallMd Ha S3bIKE alreOpbl, COCTABIATh BhIpaXKe-
HUsl, YPAaBHEHMs], HEPABEHCTBA 110 YCJIOBHIO 33J1a4H, HUCCIEN0BAaTh MIOCTPOCHHBIE MO-
JIeJTU ¢ UCTOJIb30BAHUEM allapaTa ajareopsl.

I[P 3

@yHKIMY U rpaduKu:

ONEepUPOBATH TMOHATUAMHU: (DYHKIMS, CIIOCOObI 3amaHus (PyHKIUH, 00JacTh
OTpesieNIeHUs] 1 MHOXKECTBO 3HaUeHUI (QyHKIUH, TpapuK yHKIINH, B3aUMHO 00paT-
Hble QYHKIINU;

ONEepUPOBATH MOHATUSIMH: YETHOCTh U HEYETHOCTh (PYHKIMH, HYIU (QYHKIUH,
IIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

MCIOJIb30BaTh rpaduku QyHKUUN )i pelieHus] ypaBHEHUM;

CTPOUTh M YMTaTh IpaduKU JIMHEHHON (yHKIMM, KBaapaTMYHON (QYHKLUH,
CTETIEHHOM (YHKIIMH C LEJIbIM MOKa3aTelIeM;

UCIIOJIb30BaTh rpauku GyHKUMN AJIS MCCIIEOBAHUS MPOLIECCOB U 3aBUCUMO-
CTeH MpH pelIeHnH 3a]1a4 U3 JIPYruX y4yeOHBIX MPEAMETOB U peanbHON KU3HH, BbI-
pakaTh (popMysaMH 3aBUCUMOCTH MEXKIY BEJIMUMHAMH.

ITP 4

Hauana MaTeMaTH4eCcKOTO aHAIIN3Aa:

OTIepUPOBATh MOHITUSIMHU: MOCIEIOBATEIHLHOCT, apudMeTHdecKass U reoMeT-
pUYecKas MpoOrpeccuu;

OTIepUPOBATh TMOHATHIMH: OECKOHEYHO YyOBIBaIOlash T€OMETpUYEcKas Mpo-
rpeccusi, cyMMa OECKOHEYHO YyOBIBAIOIIECH T€OMETPUUYECKONW MPOTPECCHH; 3a7aBaTh
MOCIIEZI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMH;

WCIIOJIb30BaTh CBOWMCTBA MOCJIEIOBATEILHOCTEH M MPOTPECCUU I PEIICHUs
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peasIbHbIX 3a/1a4 MPUKJIAJHOTO XapaKTepa.

ITP 5

MHoskecTBa 1 JIOTHKA!

ONEpPUPOBATH MOHATUSIMUA: MHOKECTBO, ONEPALMKU HaJ MHOKECTBAMHU; MCIOJIb-
30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar IUisl ONMKCAHUS PEATBHBIX MPOLECCOB U
SIBJICHUH, IPU PEIICHUH 3a7a4 U3 APYTUX YUIEOHBIX NMPEIMETOB;

ONEPUPOBATH TOHATUSMH: OINPEACIICHUE, TEOPEMA, CIEIACTBHE, J10KA3aATElIb-
CTBO.

ITP 6

Yucna v BEIYUCICHUS:

ONEPUPOBATH MOHITUAMH: HATYpaJIbHOE, 1I€JI0€ YUCIIO, UCIOJIb30BaTh MPU3HA-
KU JIEJIMMOCTH LEJIbIX YUCEN, PA3JIOKEHUE YHUCIIa HA IIPOCTbIE MHOXHUTEIN JJIS pe-
IICHHS 3aJ]1a4;

ONEPUPOBATh IOHATHEM: CTENEHb C PALMOHAIBHBIM IOKA3aTENIEM; OIEPUPO-
BaTh MOHATHIMHU: JIOTapU(PM YKCIIa, ICCATUIHBIC U HATYPATbHBIC JIOTApU(PMBI.

I1P 7

YpaBHEHMs U HEPABEHCTBA!

IPUMEHSATh CBOIMCTBA CTENEHU sl TPeoOpa30oBaHUs BhIpAXKEHUI, ONIEpUPOBAThH
MOHATUSAMM: II0KA3aTEIBbHOEC YPAaBHEHHE M HEPABEHCTBO, PELIATh OCHOBHBIC THIIBI
II0OKa3aTeJIbHBIX YPABHEHUN U HEPABEHCTB;

BBITIOJIHATH MPEOOPA30BaHUS BBIPAKEHUH, CONEPKAIIUX JOrapru(Mbl, OIepH-
pOBaTh MOHATUAMM: JIOTapu(PMUUYECKOE YpaBHEHHUE U HEPAaBEHCTBO, PEIlaTh OCHOB-
HbIE TUIIBI IOTAPU(PMUUECKUX YPaBHEHUI U HEPABEHCTB;

HaXOJWUTh PELICHUs IPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIEPUPOBATH IOHATHUAMM: CUCTEMA JIMHEHHBIX YPABHEHUN U €€ peuIeHUE, UC-
I10JIB30BATh CUCTEMY JIMHEWHBIX YPAaBHEHUH I PEIICHUS NIPAKTUYECKUX 3a1a4;

HaxOJWUTh pEUICHUS NPOCTEHIIUX CUCTEM M COBOKYIIHOCTEH pPAaLMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB;

MOJIEJIMPOBATh PEealIbHbIE CUTYAallMH Ha S3bIKE aureOpbl, COCTABIATH BbIpaXKe-
HUS, ypaBHEHUS, HEPABEHCTBA M CHCTEMBI IO YCIIOBHUIO 3aJa4yM, UCCIEN0BaTh II0-
CTPOEHHBIE MOJIEIIU C UCIIOIb30BAHUEM alIapaTa aareOpsl.

ITP 8

@OyHKIUN U TpadUKu:

OTIEPHPOBATH TOHATHAMU: TEPUOINUECKas (YHKIUSA, TPOMEKYTKH MOHOTOH-
HOCTH (DYHKIIUM, TOUKH SKCTpeMyMa (YHKIIHMHU, HauOoJblllee ¥ HaUMEHbIIIee 3Have-
HUs QYHKIUU Ha IPOMEXYTKE, UCIOIb30BaTh UX JUIS MCCIeA0BaHud (PYHKIINH, 3a-
JaHHOM rpadukom;

ONEepUPOBAThH MOHATUAMU: TpadUKH MOKA3aTEIbHOM, Torapu@MUUEecKOr U TpU-
TOHOMETPUYECKUX (YHKUUH, U300pakaTh MX HA KOOPAMHATHOHN IJIOCKOCTH U HC-
I0JIb30BATh IS PEIICHUS] ypaBHEHUIN 1 HEPABEHCTB;

n300pakaTh Ha KOOPJUHATHOM MIIOCKOCTH IpadMKH JIMHEHHBIX ypaBHEHMH U
HCIOJIb30BaTh UX JUIs pEIIEHUs CUCTEMbI IMHEWHBIX YPaBHEHUI;

UCIIOJIb30BaTh rpaduku GyHKUMN AJIS UCCIIEOBAHUS MPOLIECCOB U 3aBUCUMO-
CTeH U3 IPYrux y4eOHBIX AUCHHUILIMH.

ITP 9

Hayana maremMaTH4eCcKOro aHanmnsa:

ONEepUpPOBaTh MOHATHSAMH: HENpepblBHAs (PYHKLHS, MPOU3BOJIHAS (DyHKUHUH,
UCIOJIb30BATh T€OMETPHUUECKUN U (U3NYECKUN CMBICI MPOU3BOAHOMN AJIS pelIeHus
3a1ad4;

HaXOJUTh NPOU3BOAHBIE IEMEHTAPHBIX (DYHKIMH, BBIYMCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEICHMS], YACTHOTO (DYHKIIUI;

UCIIOJIb30BaTh MPOU3BOIHYIO ISl UCCIEIOBaHMs (PYHKIIMM HA MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEI0OBAHUS K TOCTPOCHUIO TPA(PUKOB;

HCIIOJIB30BaTh IPOU3BOJHYIO JUIS HAXOXKICHHS HAWIYYLIEro PELICHUS B IIPU-
KJIaJIHBIX, B TOM YHCJIE COLMATIbHO-3KOHOMHUYECKHX, 3a/1a4axX;

ONEepUPOBATH MOHATUAMU: MEPBOOOpa3Hasi U MHTErpajl, MOHUMATh I'€OMETPH-
YeCcKU ¥ PU3NYECKHUI CMBICI HHTETpaa;




HAaXOJUTh TIEPBOOOPA3HBIC FIIEMEHTAPHBIX (DYHKIUI, BEIYUCIATH HHTETPA
no opmyne Hetorona-JleitOuuna;

pemaTh NpUKIaIHbIC 3a1a4H, B TOM YUCIIE COLMATbHO-9)KOHOMUYECKOTO U (u-
3MYECKOr0 XapaKkTepa, CPeJCTBAMH MaTEMAaTH4YEeCKOro aHaIM3a.

ITP 10

OIIEpUPOBATH NOHATUAMMU: TOUKA, NIPsIMasi, INIOCKOCTh;

OPUMEHATh aKCHOMBI CTEPEOMETPUU U CICICTBHS M3 HUX NPHU PEUICHUU Teo-
METPUYECKUX 3a/1a4;

OIIEPHPOBATH MOHATUAMH: TAPALIETFHOCTh U NEPIEHIUKYIAPHOCTD MPSIMBIX U
IUIOCKOCTEH;

KJIaccu(UIUPOBaTh B3aUMHOE PACIIOIOKEHUE MPSIMBIX M IUIOCKOCTEH B Mpo-
CTPaHCTBE;

OTIEPUPOBATH MOHATUSAMH: ABYTPAHHBIN yroj, TpaHu JBYTPAaHHOTO yria, pedpo
JBYI'PAHHOI'O yIJa, JUHEWHBIM YroJyl IBYyTpaHHOrO yria, rpajycHas Mepa JIByTpaH-
HOTO YIJIa;

OIIEpUPOBATH MOHATUSAMH: MHOTOTPAHHUK, BBITYKJIbI M HEBBITYKJIbII MHOTO-
T'PaHHHK, SJIEMEHTH MHOTOTPAHHUKA, IPaBIIIbHBI MHOTOI'PaHHUK;

pacrio3HaBaTh OCHOBHBIE BH/Ibl MHOI'OI'PAaHHUKOB (MMpaMuia, Ipu3Ma, MnpsMo-
YrOJIbHBIN TapaieNienuIe]], Kyo);

KJaccu(uIUpoBaTh MHOTOTPAHHUKHU, BBIOMpAas OCHOBAHMA JUIsl KilacCH(HKa-
UU (BBINYKIIBIE W HEBBITYKJIBIE MHOTOTPAHHUKH, IMPABHJIbHBIE MHOTOIPAaHHHKH,
IpsIMbIE U HAKJIOHHBIE ITPU3MBI, TapaJuIeIIeUIIebl);

ONEPHPOBATH TOHATHUAMHU: CEKYIIasi IJIOCKOCTh, CEYEHHE MHOTOTPAaHHHKOB;
OOBSICHATH MIPUHIUIIBI TOCTPOCHUSI CEYCHU, UCTIONb3Ysl METOJ] CJIEZIOB; CTPOUThH Ce-
YEeHUsI MHOTOTPAaHHUKOB METOJIOM CIIE/IOB, BHIMONIHATEH (BHIHOCHBIE) TUIOCKHE YepTe-
KM U3 PUCYHKOB IIPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y;

pemaTh 334a4i Ha HaXOXKJEHHE T€OMETPUYECKUX BEJIWYHH IO 00paslam WiIn
aJITOpUTMaM, NPUMEHSST U3BECTHbIE AHAIUTUYECKHE METOJbl MPHU PEIICHUU CTaH-
JTapTHBIX MaTEMAaTUYECKHX 33]a4 Ha BBIUMCIIEHUE PACCTOSHUN MEXKIY ABYMsI TOUKa-
MH, OT TOYKH JI0 MPSAMOH, OT TOYKH A0 IUIOCKOCTH, MEXAY CKPEIIUBAIOIIMMUCS
TPSIMBIMU;

pelarh 3a/la4d Ha HaXOXKJEHHE MeOMETPUUECKUX BEJIMYMH MO oOpa3laMm WM
TOpUTMaM, TPUMEHSSI M3BECTHHIC AHAIUTUYECKHE METOJBI MPH PEIICHUU CTaH-
JApTHBIX MAaTEMAaTUYECKUX 3a/1a4 Ha BBIYMCICHHUE YIJIOB MEX/Y CKPEIIUBAIOIIMMUCS
NPSIMBIMH, MEXIY MPSIMON M TUIOCKOCTBIO, MEXIY TUIOCKOCTSIMH, JBYTPAHHBIX YT-
JIOB;

BBIYUCIIATH OOBEMBbI M IJIOLIAJM MOBEPXHOCTEHl MHOTOTPaHHUKOB (TpHU3Ma,
MUpaMyUIa) ¢ IpUMEHEHHEM (POpMyI1, BEIYUCIIATH COOTHOIICHUSI MEXKTy TUIOMIAIIMHU
MOBEPXHOCTEH, 00beMaMU M0JOOHBIX MHOTOTPAaHHHUKOB;

OTIEPHPOBATH TOHATUSIMH: CUMMETPHUSI B NPOCTPAHCTBE, IIEHTP, OCh W IUIOC-
KOCTb CUMMETPHH, LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPBI;

U3BJIEKaTh, MPEOOpPa30OBBIBATh M HMHTEPIPETHPOBATH WHPOPMALHUIO O TIPO-
CTPaHCTBEHHBIX T'€OMETPUUYECKHX (DUTypax, MPEJICTABICHHYI0 Ha YepTexax U pu-
CYHKax;

OPUMEHSTh TeOMEeTpHUecKue (PaKThl /Ui peIIeHus] CTepeOMETPUUYECKUX 3a/1a4,
MPE/IIOIATaoIINX HECKOJIBKO IIaroB PEeIIeHHsI, €CIIU YCIOBHUS MPUMEHEHUS 3a/IaHbl
B SIBHOM (hopMme;

NPUMEHSATHh MPOCTEUIINE MPOTPaMMHBIE CPEICTBA U JJICKTPOHHOKOMMYHHKA-
IIUOHHBIE CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 33/1ay,

MPUBOIUTH TIPUMEPHI MATEMAaTHIECKAX 3aKOHOMEPHOCTEH B MMPUPOJIE U KU3HH,
pacro3HaBaTh MPOsIBICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE;

NPUMEHSTH TONyYeHHbIE 3HAHUS Ha MPAKTHKE: aHAJIH3UpPOBATh pealibHbIE CH-
Tyalluu U NMPUMEHSATh W3yYEHHbIC MOHATHUS B MPOIIECCe NMOUCKA PelIeHHUs] MaTeMaTH-
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yecku chopMyIHpoBaHHON MPOOIEMBbl, MOAECIUPOBATH peaibHbIE CUTYaIlMH Ha S3bI-
K€ T€OMETPHUHU, UCCIIEIOBATh MOCTPOCHHBIE MOJIETU C UCIOJb30BAaHUEM I€OMETpHYE-
CKUX TMOHSATHHM W TeopeM, ammaparta aareOpbl, pemiatb MpakTHUYeCKUe 3aJaydd, CBS-
3aHHBIC C HAXO0XKJICHHEM I€OMETPUUECKUX BEJIMYHUH.

ITP 11

OIEPHPOBATH MOHATUSAMHU: IHJIMHIPHYECKAsl TTOBEPXHOCTh, O0pa3yrOIIUe ITH-
JUHJIPUYECKON TMOBEPXHOCTH, IMIUHIAP, KOHUYECKash MOBEPXHOCTh, 00Opa3ylomime
KOHHYECKOW MOBEPXHOCTH, KOHYC, CepruiecKas IOBEPXHOCTB;

pacrio3HaBaTh Tejla BpalleHus (UWIMHAP, KOHYC, cdepa U map); OObACHATH
CIOCOOBI MOJTyYSHHS TEJ BpAIICHUS; KIacCU(DUIIMPOBATh B3aMMHOE PACIIOIOKECHUE
cdepsl U IIIOCKOCTH; ONEPUPOBATh MOHATUAMU: ILIAPOBOW CETMEHT, OCHOBAHHUE CeT-
MEHTa, BBICOTAa CETMEHTA, IAPOBOM CIIOW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA IlIa-
POBOTO CJI051, IAPOBOH CEKTOP;

BBIYUCIISITH OOBEMBI M TUIOIMIAAN MOBEPXHOCTEH TEN BpAIICHHS, T€OMETpHYE-
CKHUX Tell C IPUMEHEHHEeM (HopMyT;

OIEPHPOBATH TOHSATHSIMU: MHOTOI'PAaHHHK, BITUCAHHBIH B C)epy U ONMUCAHHBIN
okoJio chepsl, chepa, BliMcaHHAsT B MHOTOTPAHHUK HITH TEJIO BPAICHHUS,

BBIYUCIISITH COOTHOIICHUS MEX/Ty IJIOIIAIIMU TOBEPXHOCTEH U 00BEMaMH T10-
JIIOOHBIX TEJI;

n300pakaTh M3y4yaeMbie (DUTYPBI OT PYKH M C MPUMEHEHHEM HPOCTBIX 4Yep-
TEKHBIX HHCTPYMEHTOB;

BBINOJIHATH (BBIHOCHBIC) TUIOCKHE YEPTEIKU U3 PHCYHKOB MPOCTHIX O0OBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y, CTPOUTh CEUCHHS TEJI BPALICHHUS;

U3BJICKaTh, HMHTEPIPETUPOBATh M IMPEOOPA30BBIBATH WHPOPMALUIO O TPO-
CTPAaHCTBEHHBIX T'€OMETPHYECKHX (UTYpax, MPEICTABICHHYIO HA YepTeX axX U PH-
CYHKax;

OTIEPHPOBATH TOHSATHEM BEKTOP B IIPOCTPAHCTBE;

BBIMOJIHATh JICHCTBUS CIIOKEHUSI BEKTOPOB, BHIYUTAHUS BEKTOPOB M YMHOMXE-
HUS BEKTOpa HA YUCII0, OOBSICHSITH, KAKIMU CBOMCTBAMH OHHU OOJIAZIAIOT; IPUMEHSTh
MPABUJIO TapaJIJICIIeIHUITe A,

OTIEPHPOBATH TOHSATHIMHU: JAEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOl MEX]y BEKTO-
pamH, CKalsipHOE MTPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTO-
PBL;

HaXOJUTh CYMMY BEKTOPOB M MPOHM3BEJCHUE BEKTOpa HA YUCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJISIpHOE MPOM3BEIECHUE, PACKIIAAbIBATh BEKTOP MO JABYM HEKOJUIMHE-
apHBIM BEKTOpaM;

3aJaBaTh IJIOCKOCTh YpPaBHEHHEM B JIEKApTOBON CHCTEME KOOPJMHAT; MpHUMe-
HATh T€OMETpUYECKHe (PAaKThI JUIsl peIIeHUs] CTEPEOMETPHUECKUX 3a/ad, Mpe/rnoia-
TafoIUX HECKOJIFKO IIaroB PEIIeHHs, €CIIM yYCIOBHS NMPUMEHEHUS 33JaHbl B SIBHON
opme;

pemaTh IpoCTeHIINe reOMETPUIECKHE 3aJaui Ha TPUMEHEHHE BEKTOPHOKOOP-
JMHATHOTO METOAA;

pemaTh 3a/a4i Ha J0Ka3aTelbCTBO MAaTeMATHYECKUX OTHOIICHUI W HaXOXKe-
HUE T€OMETPHUYECKUX BEJIMYMH MO 00paslaM WIM aJropuTMaM, MPUMEHss U3BECT-
HBIE METO/IbI IIPH PEIICHUH CTAHAPTHBIX MaTEMAaTHIECKUX 32134,

OPUMEHSATh MPOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHOKOMMYHHKA-
[IMOHHBIC CHCTEMBI TIPY PEIICHUU CTEPEOMETPHUECKUX 3a]1ad;

IPUBOANUTH PUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MIPUPOJIE U KU3HHU,
pacrio3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPHHU B ICKYCCTBE;

NPUMEHSTH TOJTydeHHBIC 3HAHMS Ha MPAKTUKE: aHAJIM3HPOBATh peajbHbIC CH-
Tyalluu W MPUMEHSTh N3y4eHHBIE TIOHATHUS B TPOIIECCE TIOMCKA PEIISHHs] MaTeMaTH-
4eCKH CPOpMYJIMPOBAHHON MPOOJIEMBI, MOJICIMPOBATh PeabHbIC CUTYAIIMH Ha SI3bI-

11




K€ T€OMETPUHU, UCCIIE0BATh IIOCTPOCHHBIE MOJEIHU C UCIIOJIb30BaHUEM I€OMETPUYE-
CKUX TIOHSATHH W TeopeM, ammapara ajareOphl, peliaTth MpaKkTHUYeCKue 3a/adu, CBA-
3aHHBIEC C HAXOXKICHUEM N€OMETPUYECKUX BEJIIMYUH.

1P 12

YUTATh U CTPOUTH TAOJIUIIBI U TUATPAMMBIL;

OIepUPOBATh MOHATUAMU: CpelHee apudmeTnuyeckoe, MenruaHa, Haubosnbliee,
HAaMMEHBIIIEE 3HAYCHHUE, PA3MaX MACCUBA YMCIOBBIX JAHHBIX;

ONEepUPOBATH MOHATHAMHU: CIIy4alHBIM 3KCIIEPUMEHT (OIBIT) U CIy4ailHOE CO-
ObITHE, dJIEMEHTApHOE COOBITHE (IJIEMEHTAPHBIN MCXOJ) CIYYaiiHOTO OMbITa, HAaXO-
JUTH BEPOSTHOCTU B OMBITAX C PABHOBO3MOXKHBIMH CITyYalHBIMH COOBITUSIMHU, HAXO0-
IUTh ¥ CPAaBHHUBATH BEPOSTHOCTH COOBITHI B U3YYEHHBIX CIyYailHBIX IKCIEPUMEH-
Tax;

HAXOJUTh U (HOPMYITHPOBATH COOBITHS: MEPECCUCHUE U OObECTUHCHHUE TaHHBIX
COOBITUH, COOBITHE, MPOTHUBOIOJOKHOE NAHHOMY COOBITHIO, MOJB30BAThCS IUa-
rpaMMamMu Disepa u GopMyIIOi CI0KEHUSI BEPOSATHOCTEH MIPH PEIICHUH 3a71a4;

OIEepUPOBATh TOHATUSAMU: YCJIOBHAsl BEPOSITHOCTh, HE3aBHUCHMbBIE COOBITHS,
HAaXOJUTh BEPOSATHOCTH C IMOMOILBIO MPaBUjia YMHOKEHUS, C IIOMOLIBIO JIepeBa Ciy-
YailHOT'O OIbITA;

MPUMEHSTh KOMOMHATOPHOE MPABIIIO YMHOXCHHSI TIPH PEIICHUH 33]a4; OIle-
pUpOBaTh MOHATUAMM: WCIIBITAHUE, HE3aBUCHUMBIC WCIIBITAHUSA, CEpUs MCIBITAHMM,
ycrnex U HeyJaya, HaXOJAUTh BEPOSTHOCTH COOBITUN B CEpUU HE3aBUCUMBIX UCIIBITA-
HUH JI0 IEPBOTO yCIexa, HaXOIUTh BEPOATHOCTU COOBITHI B cepuu uctbiTanuii bep-
HYJLIN;

ONEpUPOBATh MOHATUAMU: CllydailHas BEJIMYMHA, PACIpPENENIEHUE BEpPOSTHO-
CTEH, IMarpamma pacnpeeacHusl.

ITP 13

CPaBHHMBATh BEPOSTHOCTU 3HAUCHUH CIIy4allHOI BEJIMYUHBI 110 PACIIPEACTICHUIO
WJTU C TIOMOIIBIO IUarpamm;

OTICPUPOBATH TMOHATHEM MAaTEMAaTHYECKOTO OXXUIAHUs, MPUBOJHWTH IPUMEPHI,
KaK MPUMEHSETCS MaTEMaTHYECKOe OKUJAHUE CIIyYailHOW BEIMYMHBI HAXOJAUTHh Ma-
TEMaTU4eCKOe OXHJaHUE MO0 JTAHHOMY pacCHpeesieHHI0; UMETh MPEJICTaBICHHUE O
3aKOHE OOJIBIINX YHCEN; HIMETh MPEICTABICHIE O HOPMAIBHOM PaCIpEICIICHHH.

1.4. Ko/iu4ecTBO 4aCOB HA OCBOEHHE NMPOrpaMMbl Y4eOHOr0 nmpeaMera:
00BbeM 00pa3oBaTeNIbHON porpamMmMsl - 216 yacos, B TOM 4ucie:

BO B3aMMOJICHCTBUH C TIpernogaBareieM - 216 yacos.
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O IPEJIMETA

2.1. O0beM y4eOHOro npeaMeTa U BUbI Y4eOHOl padoThl

Buna yueOHoii padoTnl Kon-Bo | O6bem
4acoB
O6beM 00pa3oBaTeIbHON MPOrpaMmbl (BCero) 216
YueOHas HArpy3Ka BO B3aUMO/IElCTBHM C MpenogaBaTejieM 216
(Bcero))
B TOM YHUCJIC:
TEOPETHUECKOE 00yUeHre 78
MPAKTUYECKHE 3aHATUS 138
71a00paTOPHBIE 3aHATHS
KOHTPOJIbHBIE paOOTHI
mud. 3a4er
AK3aMEH 1

Hmoeosas ammecmayus 6 hopme Ikzamena
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2.2. TemaTuyeckuii NJIaH U cojep:kanue yueonoro npeanmera MATEMATUKA

Koabl
JHUYHOCTHBIX, MeTa-
NMpeAMEeTHBIX, pea-
METHBIX pe3yJibTa-

HaumenoBanue pas- Oo0bem
1108 H TeMm Conep:xaHue yueOHOr0 MaTepuaJa, JjadbopaTopHble U MPaKTHYeCKUE PadoThI uacos | TP (¢opMupoBaHNIO
KOTOPBIX CIOCO0-
CTBYeT 3JIEeMEHT Ipo-
rpaMMBblI
| cemectp (28 Teopuu, 54 NpaKTHKH)
AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A (32 u)
1. MHuoxectBa pauno- | Comep:kaHue y4eOHOTO MaTepHasa 2
T}eligizixqife?(g;ﬁ;— 1| MHoecTBO, onepanuu HaJ MHOxecTBaMH. J[uarpammel Diinepa—Benna. Panuonans- 2 np1,Jip21,MP1.1
OHAJbHBIC yPABHCHHU Hble yncia. OObIKHOBEHHBIE U JECSITUUHBIE IpOOU, IPOLEHTHI, OECKOHEUHbIE MTEPHUOIUYE-
1 HepaeHCTBa CKue Ipoou. ApI/I(bMel;I/IHeCKE/IC olepalyu ¢ PalMOHAIbHBIMU YHUCIAMHU, IPe0Opa30BaHUs
YHCIIOBBIX BBIpaXeHHUU. JlelicTBUTENbHBIC YHca. PannoHanbHBIE W WppanroOHAIBHBIC
yucia. ApupMeTHyecKue onepanmy ¢ 1eHCTBUTENbHBIMUA YHCIaMH.
IpakTu4ecKoe 3aHsTHE 4
1| Ipu6anxkéHHble BLIYUCICHNS, TPABUJIA OKPYIVIEHHUsI, IPUKHJIKA U OLICHKA pe3yJbTaTa 2 ITP 1, JIP 1.1, MP 1.3,
BbluKcaeHui. ToxaecTBa U TOXKAECTBEHHbIE NTpeoOpa3oBaHusl. Y paBHEHHE, KOPEHb ypaB- MP 1.5, MP 1.6
HeHusl. HepaBeHCTBO, penieHne HepaBeHcTBa. MeTo HHTEpBaJIOB.
2| llpumeHeHue 1podeid U MPOLEHTOB /IJIsl PellleHUus] MPUKJIATHBIX 32/1a4 U3 Pa3IHIHBIX 2
oTpaciel 3HaHUH U peanbHOH KU3HU. Perienue nensix 1 IpoOHO-pallMOHANIBHBIX ypaBHE-
HUW U HEPABEHCTB.
2. ®ynkuun u rpagpu- | Copep:kanue yuedGHOro MaTepuaJia 2
ku. Crenens ¢ nenbiM | 1| @yHkuus, cnocodsl 3aaanusa GpyHkuuu. Bzanmao obparaeie pynkun. ['papux  dyHk- 2 ITP 3, JIP 1.6, MP 1.6
nokasaresieM . O6nacTh ornpeneseHuss 1 MHOXecTBO 3HaueHui ¢pyHkuuu. Hynu ¢ynkuuu. [Ipome-
JKYTKH 3HAKOMOCTOSTHCTBA. YETHBIC M HEUETHBIE (DYHKITHH.
IIpakTH4eckoe 3aHsATHE
1| Ucnoab3oBaHue noaxoasiuieil Gopmbl 3anMcH JedCTBUTEIbHBIX YHCE /IS pEIIeHUS 2 ITp 3, JIP 1.3, MP 1.8
NPaKTUYECKUX 3a/1a4 U PEACTABICHHUS TaHHBIX.
2| Crenens c nenbiM nokaszaresneM. CtangapTHast popma 3ancu AeHCTBUTENFHOIO YHCIA. 2

Crenennast GyHKIHS C HATYPAJIBHBIM U IEJIBIM MOKa3arenaeM. E€ cBoiicTBa u rpaduk.
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3. Apudpmernueckuii | ConepkaHue y4eOHOro MaTepuaia 2
KOPCHb 1| Apudmernyecknii KopeHb HATypajabHOH crenmeHH. JleiicTBusa ¢ apudMeTHdecKUMH 2 ITp 1, JIP 1.2, MP
n—oi crenenu. Uppa- KOpHAMHU N—0ii ctenenn. CBoMCTBa U rpauK KOpHs N-0i1 cTeneHu 1.12
[IUOHAJIbHBIE ypaBHE-
HHS M HEpABEHCTBA IIpakTHYeckoe 3aHATHE 6
1| ApudmMernyeckuii KOpeHb HATypajibHOW cTemeHH. J[elicTBUSA ¢ apupMETUUYESCKHUMHU 2 ITP 1, JIP 3.1, MP
KOPHSIMH N—OW CTEIICHH. 1.14
2 | CpoiicTBa 1 rpaduk KOpHsS N-OH CTEMCHHU. 2
3| Pemenne nppanoHaabHbIX YpaBHECHUN 1 HEPABEHCTB. 2
4. ®opmyisl Tpurono- | CoaepskaHue yueOHOro matepuasa 2
metpun. Tpuronomer- | 1| CuHHYC, KOCHHYC M TAHT€HC YHCJI0BOr0 APryMeHTa. APKCHUHYC, aDKKOCHHYC U apKTaH- 2 P 1,JIP 3.2, MP 1.1
pHUYECKUE YPaBHEHUS TeHC YHMCIIOBOTO apryMeHTa. TpUTOHOMETpUYecKas OKPYXHOCTh, ONpPEesIeHHE TPUTO-
HOMETPHUYECKHUX (DYHKIMH YUCIOBOTO apryMEHTAa.
IIpakTHYeckoe 3aHATHE 4
1| OcHoBHBbIe TpuroHoMeTpuueckue ¢opmy.abl. [IpeoOpazoBaHne TPUTOHOMETPUUYECKUX 2 IP 1, JIP 3.3, MP 2.1
BBIPKEHUM.
2 | Pemienue TpUroHOMETpUYECKUX YPaBHEHHH.
5. IlocnenoparensHo- | Cogep:xanue y4eGHOro MaTepuasia
CTH 1 Hporpeccnn 1| HocienoBaTeJbHOCTH, CIIOCOOBI 3a/IaHNS MOCJIe0BaTeIbHOCTeH. MOHOTOHHBIE TTO- TP 4, JIP 3.4, MP 1.3
CJIeZIOBAaTENIbHOCTU. ApH]MeTHdeckass M TIeoMeTpuueckas mporpeccuu. beckoHedHO
yObIBaromas reoMmerpudeckas nporpeccus. CyMma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPH-
4yecKoil nporpeccun. @opmyiia CI0KHBIX POLIEHTOB.
IpakTHYecKoe 3aHATHE 2
1 ‘ Vcnonp30BaHne IPOrpeccuy sl peIeHMs] peasIbHbIX 3a/1a4 MPUKJIAJHOTO XapakTepa. 2 ITP 4, JIP 4.1, MP 3.2
6. [ToBropenue, 0000- | IlpakTHUYecKoe 3aHSATHE 2
nieHue, cucreMarusa- |1 | OcHOBHBIE TOHATHS Kypca anreOpsl W Hadan marteMaThdeckoro anamms3a 10 kiacca, 2 [P 1, ITP 2, TIP 3, ITP

WS 3HAaHUU

000011IeHrE U CUCTEMATH3ALMA 3HAHUHA.

4,JIP 5.2, MP 2.3

TEOMETPUSI (34 u)

1. Beenenue B ctepeo-
METPHIO

Coaep:xanue yueOHOro MaTepuaJia

1

OcHOBHbIE MOHATHSI CTEPEOMETPHHU: TOYKA, TPsMasi, TUNIOCKOCTh, POCTpaHCcTBO. [Ipa-
BUJIa M300paKeHHUS Ha PUCYHKAX: M300pa)XeHUS IJIOCKOCTEH, MapauIeibHBIX MPSMBIX
(oTpe3KoB), cepeMHBI OTpe3Ka. [IoHITHS: mepecekaromuecs MIOCKOCTH, epeceKaroIe-
sl IIpsiMasi M TUIOCKOCTh. 3HAKOMCTBO ¢ MHOTOTPaHHUKAaMH, U300payKeHHEe MHOTOTPaHHU-

[P 10, JIP 5.1, MP
1.7
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KOB Ha PUCYHKAaX, Ha IPOEKLMOHHBIX yepTekax. HauanbHble cBeieHHs 0 KyOe U mUpaMu-
Ie, X pa3BépTKu 1 Mojaenu. CeueHuss MHOTOIpaHHUKOB. [loHATHE 00 akCHOMAaTHYeCKOM
IIOCTPOEHUHU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

IIpakTHYyeckoe 3aHATHE 4
1| OcHoBHBIE MOHSTHS CTEPEOMETPHH. 2 TP 10, JIP 6.4, MP
2| M300paxeHne MHOTOTPAaHHUKOB Ha pucyHKaX. CedyeHUs MHOTOTPAHHHUKOB. 2 24
2. llpsimble u mmocko- | Coaep:kaHue y4eOHOT0 MaTepHajia 2
CTH B IIPOCTPAHCTIBC. | 1| Biayvuoe pacrosnokeHre OPsSMbIX B MPOCTPAHCTBE: MEPECEKAIOIINEcs, NapaienbHble H 2 TP 10, JIP 6.1, MP
ITapauieneHOCTh HE’I_ CKpEILIUBAOLIMECH IIPSIMBIE. 1.7
MBIX H IUIOCKOCTEH
IIpakTHYecKoe 3aHATHE 4
1| MapajyenbHOCTH NPAMBIX M IJIOCKOCTEH B MPOCTPAHCTBE:. MapaJljIe/IbHbIE NPSIMbIE B 2 I1P 10, JIP 6.2, MP
IPOCTPAHCTBE; MapaICIbHOCTh TPEX MPSAMBIX; MApaJUIEIbHOCTh MPSAMONH M IUIOCKOCTH. 1.13
Yribl ¢ cOHANpPaBJIeHHbIMH CTOPOHAMM; Yol MEXIy IpSIMbIMH B pocTpaHcTse. [la-
paJUIeIbHOCTh IUIOCKOCTEH: MapasienbHble II0CKOCTH; CBOMCTBA MapajluleIbHbIX IJIOCKO-
CTeH.
2| Ilpocreiilme NpoCTPaHCTBEHHbIe (PUIYPHI HA IJIOCKOCTH: TETPa’ip, KyO, nmapaiuiene- 2
IIUIIE]T; TIOCTPOEHUE CEYEHU N
3. Ilepnenukynsap- | Conep:xkanue y4eGHOro MaTepuasia 2
HOCTb MPSIMBIX U TJI0C- | 1| IlepneHAUKYJIAPHOCTh NPSAMOM M IIOCKOCTHM: TEPIEHIAUKYISPHBIE NMPSMbIE B IMPO- 2 TP 10, JIP 6.3, MP 1.4,
KOCTEN CTpaHCTBE, MpsIMble MapajiesibHble U MEepHeHIUKYISPHbIE K IIOCKOCTH, NMPHU3HAK Iep- MP 2.5
MIEHIUKYJISIPHOCTH MPSIMOM M IUIOCKOCTH, TEOPEMA O NMPSMON NEPHEHANKYIISIPHON IUI0C-
KocTH. [lepreHaAuKynsap U HaKIOHHBIE: PACCTOSHUE OT TOUYKH JO MJIOCKOCTH, PACCTOSTHUE
OT MPSAMOM 10 IIIOCKOCTH.
TpakTHYecKoe 3aHsATHE 2
1| lepneHANKYIAPHOCT, NMPSIMONH M MUIOCKOCTH: TEPIEHIUKYISIPHbIE MpsIMbIE B IPO- 2
CTpaHCTBE, NPSMBIC MapaUIebHbIC U MEPIEeHANKYISPHBIE K TUIOCKOCTH, [leprenauKyssp
Y HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM /10 TIIOCKOCTH.
4. Vrasl Mmexay nps- | Conep:kanue yueOHOro marepuasa 2
MBIMH 1 TITTOCKOCTAMH. | 1 | Vrapl B IPOCTPAHCTBE. YTOJI MEXIY MPSAMON M INIOCKOCTBIO; IBYTPaHHbIN YTOJ, JIH- 2 1P 10, JIP 7.1, MP 1.1,
HEWHBIN Yrojl ABYrpaHHOTO yria. [leprneHIuKyasspHOCTh IUIOCKOCTEN: MPU3HAK Iep- MP 1.3
NEHIUKYJISIPHOCTH JBYX MIockocTel. Teopema o TpEX mepreHuKyaspax.
IMpakTyeckoe 3aHsATHE 2
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JSIPHOCTH JIBYX IiockocTeil. TeopeMa o TpEX nmeprneHauKynspax.

Yribl B IPpOCTPAHCTBE. Yo MEXAY NPAMON M MIIOCKOCTHIO; ABYTPAHHBIN YIroJl, TUHEH-
HBII yroJl ABYIrpaHHOro yria. IlepneHauKynsapHOCTh IUIOCKOCTEN: IMPU3HAK NEPIECHANKY-

ITP 10, JIP 7.1, MP 2.3,
MP 3.3

5. MHOrorpaHHuKu

C

oJlcpiKaHuE yqeﬁnoro MaTepuaJia

1

ITonsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PDAHHUKA, BBITYKIIBIE U HEBBI-
IIyKJIble MHOI'OTPaHHUKH; pa3BEPTKA MHOTOIPAHHUKA.

[Tpusma: N-yroyibHas MpU3Ma; I'PaHU U OCHOBAHMS IPU3MBIL; IIPsIMas U HAKJIOHHAs IPU3-
Mbl; OOKOBasi M MOJHAs MOBEPXHOCTh Npu3Mbl. llapannenenunen, npsMOyrojbHbIM Ma-
paienenunesn U ero ceoicrsa. [lupamuaa: N-yrojapHas nupamuzna, rpaHd U OCHOBAHHE
NMPaMU/JIbl; OOKOBas U MOJHAS TOBEPXHOCTh MUPAMU/IbI; IIPaBUIIbHASL U yCEUEHHAs TUpa-
Mua. DJIEMEHTHl NpU3Mbl U nupamunbl. 1IpaBUiIbHBIE MHOTOIpDaHHUKH: IIOHATHE IIpa-
BWJIBHOI'O MHOTOIPDAHHMKA; IIpaBUJIbHAS IIPU3Ma W IPAaBUIbHASA NUPAMUAQA; IPABHIBHAS
TpeyrojipHasl MUpaMuja U MpaBWIbHBINA TeTpasap; KyO. IlpencraBieHue o mpaBMIIBHBIX
MHOTOTpaHHHUKAaX: OKTa’Jp, AoJeKa’aAp U uKoca’p. CUMMETpHs B IPOCTPAHCTBE: CHM-
METPHUSL OTHOCUTEIBHO TOYKH, MPAMOM, INIOCKOCTU. DJIEMEHTBHI CHMMETPUM B TUPAMUJAX,
napajuieenuneax, NpaBUiIbHbIX MHOTOTPAaHHUKAX.

ITP 10, JIP 8.1, MP
2.2,MP 3.4

II

PAKTHYECKOC 3aHATHE

[EEN

BolunciieHne 3JIeMeHTOB MHOI'OI'paHHUKOB: pe6pa, JAuaroHaliv, yribl.

Ilnomaas 00KOBOI MOBEPXHOCTH M MOJHON MOBEPXHOCTH NPAMOI NPU3MBI, I1JI0IIA]b
OCHOBaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMON PU3MBI.

3

ITnomaas 00KOBOH NOBEPXHOCTH M MOBEPXHOCTH NMPAaBUIbHON NUPAMHUAbI, TEOPEMA O
Ionia i G0KOBOM MOBEPXHOCTH YCEUEHHON MUpPaMUIbI

I1P 10, JIP 8.2, MP
1.8, MP 3.2

6. O0BEMBI MHOTO-
I'PaHHUKOB

IIpakTH4yeckoe 3aHsATHE

1

Ilonsitue 06 06béme. OOBEM mnupamuabl, Npu3Mbl Bpluucienne od0beMa HUPaMUJBL,
IIPU3MBL.

TP 10, JIP 8.3, MP
1.9, MP 3.1

7. IloBTOpeHue: ceve-

HpaKTI/I‘IeCKOC 3aHATHEC

HHA, PaCCTOAHUA U yI- | 1| [locTpoeHHe ce4eHHit B MHOTOTPaHHHKE. ITP 10, JIP 1.3, MP
JIBI BrlunciieHre paccTosIHUNA: MEXAY ABYMS TOYKAMH, OT TOYKH 10 MPSIMOM, OT TOYKH O 1.11, MP 2.3
MJIOCKOCTH; MEXTY CKPEUTUBAIOIIUMHUCS TPSIMBIMH.
2 | BoIunc/ieHre yIriioB: MEXIy CKPEIIUBAOIIUMUCS MPSIMBIMU, MEXKY MPSIMON U TUIOCKO-
CTBIO, IBYT'PAHHBIX YIJIOB, YTJIOB MEXAY MIOCKOCTSIMHU.
BEPOSITHOCTb 1 CTATUCTHKA (16 u)
1. IlpencraBnenue \ IIpakTH4Yeckoe 3aHATHE
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JaHHBIX W OIIMCATCJIb-
Hasa CTaTUCTHUKA

IIpeacraBiieHHe JaHHBIX ¢ MOMOIIbI0 Tabaun u auarpamm. CpemnHee apudmeTnde-
CKO€, MeaHa, HanOoJbIIIee U HAUMEHbBIIICE 3HAYCHMS, pa3Max, TUCTIEPCHUs, CTAHIAPTHOE
OTKJIOHEHHE YUCIIOBBIX HaOOpOB.

[1P 12, JIP 6.3, MP 2.1,
MP 1.14

2. City4aifHbI€ OIIBITHI
U CIIy4aliHbIe COOBITHS,
OTIBITHI C PABHOBO3-
MOXHBIMH 3JIEMEHTap-
HBIMU UCXOJaMH

PAKTHIECCKOC 3AaHATHUEC

CayuaiiHble IKCIIEPUMEHTHI (ONBITHI) M CJy4YaiiHble COOBITHSI. DJIEMEHTApHBIC COOBI-
Tus (ucxonanl). BepossTHOCTH citydaifHOro coObiTHsA. BeposaTHOCTH COOBITHI B OIBITax ¢
PaBHOBO3MOXHBIMU JJIEMEHTApPHBIMU COOBITUsAMU. [IpakTHueckas paboTa ¢ UCIOIB30Ba-
HUEM DJICKTPOHHBIX TaOJIUII.

ITP 12, JIP 5.1, MP
1.10, MP 3.2

3. Omnepanuu HaJ co-
OBITUSIMH, CIIOKCHHUE
BEPOATHOCTEM

Conep:kanue y4eOHOT0 MaTepHuaa

1

Onepanuu HaJ cOOLITUSIMU: TepecedeHne, 00beIMHeHUe COOBITHIL, MPOTHBOMOJIOMK-
Hble co0bITUs. [lnarpammel Ditiepa. DopmMyrna CI0KEHHUS BEPOSTHOCTEH.

I1p 12, JIP 1.6, MP
1.4, MP 3.3

4. YcnoBHas BeposT-
HOCTB, JIEPEBO CIy-
YaifHOTO o1bITa, (Oop-
MyJia ITOJIHOM BEPOSIT-
HOCTH U HE3aBHUCHU-
MOCTb COOBITUI

Coaep:xanue yueOHOIro MaTepuaJia

1

YciaoBHAsA BEPOATHOCTb. Y MHOKEHHUE BEPOSITHOCTEN. J[epeBO Ciay4allHOro SKCIEPUMEH-
ta. @opMyia MoJaHOM BepoATHOCTU. HezaBucumele cOOBITHS.

I1P 12, JIP 5.1, MP
1.1, MP 3.1

5. DieMeHThl KOMOU-

Coaep:xanue yueOHOro MaTepuaJia

HATOHKH 1| KomOnnaropHoe npaBujo ymHo:kenus. [lepecranoBku u daxropuan. Yucno couera- ITP 12, JIP 6.2, MP
Huil. Tpeyroapauk [Tackans. @opmyna OuHoma HproToHa. 1.2, MP 3.3
IIpakTH4yeckoe 3aHsATHE
6. Cepun nocnenoBa- | 1| BuHAPHBIA Cay4aiiHbIi ONBIT (MCNBITAHKE), ycleX ¥ Heydaua. He3aBucumble MCIIBI-

TEIIbHBIX UCITbITAHUMN

taHus. Cepusi HE3aBUCUMBIX MCIIBITAaHUM 10 mepBoro ycnexa. Cepus HE3aBUCHUMBIX UCIIBI-
taHui bepuymnu. [Ipaktuueckas paboTa ¢ MCHOIB30BaHUEM JIEKTPOHHBIX TaOIUIL.

I1P 12, JIP 3.2, MP
2.1,MP 1.8

7. CydaiiHble Belu-
YHMHBI U pacIpesene-
HUSI

Coaep:xanue yue0HOro MaTepuaJia

1

Cayuaiinas BeqmumnHa. Pacnpenenenue BeposiTHOCTEN.
Juarpamma pacnpenenenuss. CyMMa M IPOU3BEJEHUE CIy4daillHBIX BeIW4YMH. [Ipmumepsr
pacipeneneHnid, B TOM YHCIIe TEOMETPUYECKOE U OMHOMHAIIBHOE.

I1P 12, JIP 6.4, MP
1.3, MP 3.4

8. IloBTOpenue, 0600-
[eHUe, CUCTeMaTH3a-
WS 3HAHUU

HpaKTH‘IeCKOC 3aHATHC

1

OnucareabHasi craTucTuka. CiydaiiHble OMBITHI U BEPOATHOCTH CIy4YallHBIX COOBITHH.
Omnepanyu HaJ COOBITUAMHU. DJIEMEHThl KOMOMHATOPHKH, CEPUM HE3aBUCHMBIX HCIIBITa-
HUM.

ITP 12, JIP 4.1, MP
2.3, MP 1.13
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Il cemectp (50 Teopum, 84 mpaKkTHKH)

AJITEBPA U HAYAJIA MATEMATHUHYECKOI'O AHAJIU3A (74 1)

Conep:xanue yueOHOro MaTepuaJia 6
1| Crenenn ¢ paunmoHaJbLHBIM NoKa3arejeM. CpoiicTBa crenenu. [IpeobpasoBaHue Bbipa- 2 IIP 5. [IP 6. TIP 7. I[IP
1. Crernens ¢ pamuo- YKEHUU, COIepkKAIINX PAllMOHAIbHBIC CTEIICHHU. 3 J’IP 8.3, MP ]’_ 4
HATBHEIM HokazaTe- | 2| ToKa3aTeabHasi GyHKuusl, eé cBolicTBa U rpaduk. 2 ’ MP,Z 5 ’
nem. Tokaszarensuas | 3| I1okazaTeabHble ypaBHEHHS H HEPABEHCTB. 2 '
dyukiws. [Tokasa- IIpakTHYecKoe 3aHATHE 8
TenbHble ypapHenns u | 1| CTeleHb ¢ panHoHAILHBIM MoKa3aTeneM. CpoiictBa crenctu. [IpeoGpasosannue Bbipa- 2
HEpAaBEHCTBA KEHUH, COAepIKaIMX PallMOHAJIbHBIE CTETIEHU. ITP 5, TP 6, IIP 7, TIP
2 | Iloka3aTeabHasi QyHKIUs, €€ CBOIiCTBAa M rpaduK. 2 8, JIP 1.2, MP 2.3,
3| PemeHne nmoka3areibHbIX YPABHEHHId. 2 MP 3.4
4 | PemeHue MoKa3aTeJIbHBIX HEPABEHCTB. 2
Coaep:xanue yueOHOro MaTepuaJia 6
1| Jlorapu¢pm umcaa. [lecatuynbie U HaTypajbHble jJorapudmsl. [IpeoOpa3oBanue Bbipa- 2
YKEHUH, COIepKAIIHNX JIorapru(MBbI. I1P 6, ITP 7, IIP 8, JIP
2| Jlorapudmuyeckue ypaBHeHHs 1 HEPABEHCTBA. 2 4.1, MP 1.3, MP 2.3
3| Jlorapudmuueckasi pyHKuusi, e€ cCBoiicTBa M rpaduk. 2
TpakTHYecKoe 3aHsATHE 10
2. Jlorapupmuueckass | 1| Bolunciienne u cpaBHenue Jorapudmos. Haxoxaenne 3Hauenuii orapudma mno mpo- 2
(yuxims. Jlorapud- U3BOJILHOMY OCHOBaHuIo. Ilepexoa oT ogHOro ocHoBaHMs K Apyromy. Jlorapudmupona-
MUYECKHE YPABHEHHS U HUE U MOTEHIMpPOBaHUE BbIpakeHUM. [IpnOamkeHHble BHIYUCICHUS U PEIICHUs TIPUKIIaI-
HEPaBEHCTBA HBIX 3a7a4.
2| ocTpoenue rpadpuxon jorapudpmudeckux GyHKIHIA ¢ pa3HLIM OCHOBAHHEM JIOra- 2 ITP 6, ITP 7, TTP 8, JIP
pugma. 5.2, MP 1.11, MP 2.2
3| Pemenne JorapupMuvecKux ypaBHEHHId. 2
4 | Pemenue JiorapuMu4ecKux HepaBeHCTB. 2
5| CamocrosnTeabHasi padora mo teme «Iloka3zarenbHass m Jorapupmudeckasi QyHK- 2
AW,
3. Tpuronometpuue- | CoaepxxaHue y4eOHOIro MaTepuaia 2
ckue pyHkiuu 1 ux | 1| Tpuronomerpuyeckue (pyHKIMHU, UX cBoiicTBa U rpaduku. [Ipumeps! TpUroHOMETpH- 2 I1p 7, ITP 8, JIP 7.1,
rpa¢uku. TpuroHo- YECKUX HEPABEHCTB. MP 1.12, MP 2.4
METpHYECKUE HEpaBEH- | [IpakTHYecKoe 3aHsITHE 4
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CTBa

1| Tpuronomerpuyeckue (PyHKIHH, UX cBOMcTBA U rpaduku. [Ipumepsl TpuroHOMeTpH-
YECKUX HEPABEHCTB.

ITP 7, ITP 8, JIP 6.2,

2 | CamocrosiTejibHas padoTa mo TeMe « Tpuronomerpudeckue pynkuum». O6o0meHue, 2 MP 3.1, MP 1.7
CUCTEMATH3alMsI U KOPPEKIIMSI 3HAaHUM.
Conep:kanue y4eOHOT0 MaTepHuaJa 6
1| IMpousBoanas. [IpousBognas creneHHoil pynkuuu. llpaBuna nudpdepeHuupoBanus. 2
2| HenpepsbiBHble GyHKIMU. MeTO MHTEPBAJIOB JUIsl pelIeHUs HepaBeHCTB. [IpousBoaHast 2 [IP9 JIP 8.3. MP
¢yukimu. [eomerpuueckuii U GU3MIECKUN CMBICIT IIPOU3BOIHOM. 2?1, MP 3.'2
3| IlpumMeHeHHe MPOM3BOAHOM K MCCJIEI0BAHMIO (PYHKIIMIT HA MOHOTOHHOCTh U DKCTpE- 2
MyMbl. Haxosxenre HanOobIIero 1 HAaMMEHbBIIET0 3HaYeHHUs (DYHKIIMU Ha OTPE3KE.
4. llpoussonnas. lpu-
MEHeHHE TPOH3ROIEOMH IIpakTH4eckoe 3aHATHE 8
1| ITpou3BoaHbIe jIeMeHTAPHBIX (PYHKIUIA. 2
2| IIpou3sBoaHasi CyMMbI, MPOU3BEAEHNS, YACTHOTO (PYHKIHIA. 2
3| [IpuMeHeHUe MPOU3BOIHO¥ /IJIsl HAXOKIEHHSI HAUJIYYIIEro peleHusi B MPUKJIATHBIX 2 [P 9, JIP 3.2, MP
3a/1a4ax, JUIs ONpeJieIeHus] CKOPOCTH MpoLecca, 331aHHOro (hopMyJIol WK TpapUKOM. 12,MP 19
4| CamocrosiTesqibHasi padora mo teme «IIpon3BoaHast U ee reOMeTPHYECKHIT CMBICII». 2
O60011eHne, CHCTEMAaTH3aUs M KOPPEKITUS 3HAHUH.
Coaep:xxanue yueOHOro MaTepuaJia 6
1| ITepBooOpa3nas. [IpaBuna HaxoxeHUs nepBooOpa3Hoi. Tabauua nepBooOpa3HbIX. 2
2| Bblunciaenue uHTerpanoB. Teopema Hprorona—JleitOnuna. MHTerpan, reomerpuue- 2
CKUM M (PU3NYECKUI CMBICII HHTErpaa. TP 9, JIP 3.4, MP 2.3
5. UnTerpan u ero 3| IlpuMeHeHue onpeaeIeHHOT0 HHTerpaJa. [IpuMeHeHe onpeaeIeHHOro HTerpana s 2
IIPUMEHEHHUS HAXO0X/ICHUs IJIOLAAN KPUBOJIMHEHHON Tpamnenuu. [IpuMepsl npuMeHeHus UHTerpajga B
(bu3uKe U TeOMETPUH.
IIpakTHYeckoe 3aHATHE 4
1| WuTerpaa u nepsoodpaznasi. 2 P 9, JIP 1.2, MP
2| Boruucienue nuaterpaja no ¢popmyiae Horworona—Jleiionumna. 2 1.3, MP 1.14
Coaep:xanue yueOHOIro MaTepuaJia 2
1| CucremMsbl JMHEHHBIX YpaBHeHHMil. CHCTEMBI U COBOKYITHOCTH LIEJBIX, PAl[UOHAIbHBIX, 2 Ip 7, JIP 1.6, MP
6. CHcTeMbl ypaBHe- VppalMOHATIBHBIX, IOKA3aTEIbHBIX, JIOTAPU(PMUUECKUX YPAaBHEHUN 1 HEPABEHCTB. 1.1, MP 3.4
HH IIpakTHyeckoe 3aHATHE 6
1| Cucrembl JUHeHHBIX ypaBHeHHUIi. PenieHrne MpUKIaHbIX 3a/1a4 C TTOMOIIBIO CHCTEMBI 2 I1P 7, JIP 3.4, MP

JIMHEUHBIX ypaBHeHI/II\/’I. CucreMsl COBOKYIMTHOCTH MLECJIBIX, pallMOHAJIIBHBIX, HPPAlHno-

2.3, MP 3.4
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HAJIbHBIX, TOKA3aTeIbHbBIX, JOTapU(PMUUECKUX YPaBHEHUN U HEPABEHCTB.

2

HUcnonb3oBanue rpagukoB GyHKIUM 11 pellleHUs] YPABHEHUA M CHCTEM.

3

I[IpumeHeHne ypaBHeHHil, CHCTeM U HEPABEHCTB K pelIEHMI0 MATEeMAaTHYeCKHUX 3a-
a4 ¥ 33124 U3 PA3JIMYHbIX 00/1aCTeil HAYKH U PeajibHOM "KU3HH.

7. HatypasbHble U Lie-
Jble Yucla

Conep:kanue y4eOHOT0 MaTepHuaJa

1

HartypaJabHble U nejble Yucia B 33/1a4axX U3 peajibHoOM sku3HM. [IpuzHaku 1enuMocTi
LEJIBIX YUCEII.

ITP 6, JIP 8.1, MP 2.3,
MP 1.13

IIpakTn4yeckoe 3ansiTHe

1

HartypaJbHble U nejble Yucia B 33/1a4axX U3 peajibHoM sku3HM. [IpuzHaku 1enMMocTi
1EJIBIX YUCEII.

ITP 6, JIP 5.2, MP
2.5, MP 3.1

8. IloBTOpenwue, 0600-
[IeHHe, CUCTEMAaTH3a-
U 3HAHUH

IIpakTH4yeckoe 3aHATHE

1

OcHOBHBIE MOHATHS Kypca ajaredpbl 1 Ha4aJl MaTeMaTH4YeCKOro aHaJIu3a, 00001e-
HHe U cucTemMaTu3anus 3Hanuii. CamocrosiTeJibHas padora.

ITP 6, ITP 7, ITP 8, I1P
9,JIP 8.2, MP 2.4,
MP 1.10

T'EOMETPUS (44 u)

1. Tena BpamieHus

Coaep:xanue yueOHOro MaTepuaJia

1

Cdepa u map: ueHTp, paguyc, JMaMeTp; IIOMaab MOBepXHOCTH ceprl. B3anmuoe pac-
HOJIOXKEHHE Cepbl U INIOCKOCTH; KacaTelIbHas TNIOCKOCTh K cepe; mIomanb chepsl.
N306paxenue chepsl, mapa Ha miaockoctu. CeyeHus mapa.

Huauuap: ocHOoBaHMs U OOKOBasi MOBEPXHOCTh, 0Opa3yrolas U OCh; MIIOMIAIs OOKOBOM
U TIOJIHOW ToBepXxHOoCTU. M300pakeHne MUIMHApPA Ha MIIOCKOCTH. Pa3BEpTka munuHapa.
Ceuenus nunuHapa (IIOCKOCTHIO, MapayIebHON WM TEPIEeHIUKYISIPHOW OCH ITHIUH-
npa). Llunuaapuyeckas moBEpXHOCTh, 00pa3yroue MIIMHIPUIECKON MTOBEPXHOCTH, OCh
LHAJIMHIPUYECKON NTOBEPXHOCTH.

Konyc: ocHoBaHnue u BepinHa, o0pa3yromas U OCh; IUIONIAAh OOKOBOM M TIOJHOMW TO-
BEPXHOCTH. Y CEUEHHBII KOHYC: 00pa3yollire U BbICOTa; OCHOBAaHUS U OOKOBas MOBEPX-
HOCTh. KoHHMUYEcKasi MOBEPXHOCTh, 00pa3yroIIre KOHMUYECKOW MOBEPXHOCTH, OCh M BEp-
[IMHA KOHHYECKON moBepxHOcTU. M300pakeHNe KOHyca Ha miaockocTu. Pa3Béprka Ko-
Hyca. CeyeHns: kKoHyca (IUIOCKOCTBIO, MapayljIeIbHON OCHOBAHMIO, U TUIOCKOCTBIO, MPO-
XOJISIIIEeN Yyepe3 BEPIINHY).

4

KoMOuHanus Tes BpamieHuss ¥ MHOTOIPAHHMKOB. MHOIOrpaHHUK, ONTMCAHHBIN OKOJIO
cdepsl; chepa, BOMCaHHAS B MHOTOTPAHHUK WJIM B TEJIO BPAILLICHHUS.

ITp 11, JIP 1.1, MP
1.3, MP 3.1

HpaKTH‘IeCKOC 3aHATHC

1 ‘ Boruunciienune paauyca, niomajam cedeHnst M MJIOMAAH NOBEPXHOCTH cepbl.

ITP 11, JIP 5.1, MP
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2| BoluncieHne BBICOTHI, paanyca, MJIOMAAN OOKOBOI M MOJHOW MOBEPXHOCTH UJIHH- 2 1.10,MP 2.2
Apa
3| BplunciieHHe BBICOTHI, paanyca, NJIOIAIH 00KOBOW M TMOJHOH MOBEPXHOCTH KOHY- 2
ca.
4| KoMOUHAIMSA TeJ BpalleHusi ¥ MHOTOrPAaHHUKOB. MHOTOIrpaHHUK, ONMMCAHHBIA OKOJIO 2
cdepsr; chepa, BOHCaHHAs B MHOTOTPAHHUK WM B TEJIO BPALICHUS.
Conep:kanue y4eOHOTr0o MaTepHuaa 2
1| Mousitue 06 00BEéMe. OCHOBHBIE CBOMCTBA 00BEMOB Tenn. OOBEM IUIMHIPA, KOHYCA. 2 P 11 JIP 8.3. MP
O0béMm mapa u mwiomaas cepsl. [TogooHbIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXTY ’ 13 Y
TJIOMIA IIMU TTOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEJL. '
) IIpakTHyeckoe 3aHATHE 8
2. O6bEmbI Te 1| O0BEM NPAMOYIoaLHOr0 NapaLiesenunena. 2
2| O0beMbl NPSAMO¥i IPU3MbI M IIWIHH/PA. 2 TP 11, JIP 3.3, MP
3| O0béMBI HAKJIOHHOI MPU3MBI, MUPAMHUIBI U KOHYCA. 2 1.12, MP 2.5
4| O0bém mapa u mjiomaab chepsol. 2
Coaep:xxanue yueOHOro MaTepuaJia 4
1| BekTOp Ha MJIOCKOCTH U B NMpocTpaHcTBe. CIIOKEHHE W BBIYUTAHUE BEKTOPOB. Y MHO- 2
JKEHHE BEKTOpa Ha yucio. Pa3noxeHnune BekTopa mo TpéM HEKOMILIaHAPHBIM BEKTOPAM. P11 7P 2.1 MP
2| MpaBuiao nmapaienenunena. [IpsMoyroibHas cucTeMa KOOPAWHAT B TPOCTPAHCTBE. 2 5 é MP 3 ’1
Koopaunater Bektopa. Ilpocteifmne 3amaun B KOOpauHATaX. YTOJN MEXAY BEKTOPaMHU. o '
3. BexTopsl 1 Koop/m- CxaJsIpHOE MPOU3BEICHUE BEKTOPOB.
HATbl B IIPOCTPAHCTBE | [IpakrHyeckoe 3aHsTHE 8
1| Pemenne 3a1a4, CBSI3AHHBIX C MPHMEHEHHEM MPABWJI 1eHCTBHIA ¢ BEKTOPaMH. 2
2| BbIuHc/IeHUE YIJIOB MEKIAY NPSIMbIMH M IJIOCKOCTSIMH. 2 TP 11, JIP 6.3, MP
3| KoopanHaTHO-BeKTOPHBIl MeTO/I MPH PellIeHNU TeOMETPHYECKHUX 3a/1a4. 2 1.6, MP 3.2
4| CamocrosiTebHas padoTa mo TeMe «MeTo KOOPANHAT B IPOCTPAHCTBEY. 2
IIpakTyeckoe 3aHsATHE 6
4. Tlosropenue, 0606- | 1| OcnoBHbIe GUrypbl, GpakThl, TEOPEMBbI Kypca MIAHMMETPUH. 33/1a4H [UIAHUMETPUH U 2
IICHUE U CUCTEMATH3a- MCETOZIbI UX PCLICHHUA. ITP 11, JIP 7.1, MP
L1 3HAHUH 2| OcHoBHbIe GUrypsl, pakThl, TEOPEMbI Kypca cTepeoMeTpHHU. 3aa4u CTEPEOMETPUH U 2 1.7, MP 3.4
METO/IbI HX PEIICHUSI.
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3| CamocTosiTeJibHAsA padoTa Mo Kypcy reoMmeTpusi. 2
BEPOSITHOCTb U CTATUCTHUKA (16 4.)
Coaep:xanue yueOHOT0o MaTepHuaJia 2
1| Ilpumepsl NPpUMEHEHHUSI MATEMATHYECKOT0 OKUIAHUs (CTpaxoBaHUe, JoTepes). 2 P 13 JIP 1.2. MP
1. MaTtemaTuyeckoe MaremaTnuecKoe OKHIAHUE CYMMBI CIIyYalHBIX BEJIIMYMH. MaTeMaTHuecKoe OKHIAHUE 1 EL MP 3 Z’I.
OKUJIaHUE CITyYaiiHOM F€OMETPUUYECKOT0 M OMHOMHAIILHOTO pacIpe/IeIeHHI. o '
BEJIMYUHBI IIpakTHyeckoe 3aHATHE 2
1| Pemenue 3a1a4 HAa IPUMEHEHUSI MATEMATHYECKOTO OKUTAHUS. 2 I1P 13, JIP 3.2, MP
1.2, MP 3.4
Coaep:xanue yueOHOIro MaTepuaJia 2
1| ducnepcusi 1 CTaHJAapPTHOE OTKJOHeHHe. /lucnepcr reoMeTprUIecKoro 1 OMHOMHUAIb- 2 ITP 13, JIP 5.1, MP
2. Jlucriepcusi v CTaH- 15 MP 31
JAPTHOE OTKIOHEHIE HOTO PacIpeesICHHsL. 5, .
e T — IIpakTHyeckoe 3aHsATHE 2
1| INpakTHyeckas padoTa ¢ UCNOJbL30BAHUEM 3JIEKTPOHHBIX TA0JIHII. 2 I1P 12, I1P 13, JIP
6.2, MP 2.1, MP 1.14
T T — IlpakTHyeckoe 3aHATHE _ _ 2
cen 1| 3axkon Oonbmux yuces. Boibopounsiii meton uccnenoBanuil. Ilpaktuueckas padota ¢ 2 I1P 12, 1P 13, JIP
HCITOJIb30BAHUEM JJICKTPOHHBIX TAOJIHII. 8.1, MP2.2 MP19
4. HenpepeieHbie cny- | Cogepkanue y4eOHOro MaTepuajia 2
YaliHbI€ BEJIMYNHBI 1| IIpumepsbl HenpepbIBHBIX CAYyYaHHbIX BeJUYMH. OYHKIUS UIOTHOCTH pacHpe/IesIeHus. 2 TP 13, JIP 1.3, MP
(pactpenenenust) PaBHOMEpHOE pacnpeieIeHHe U €ro CBONCTBA. 1.3, MP 3.2
IIpakTHyeckoe 3aHATHE 2
5. HopmanbHoe pac- | 1| 3agaumn, npuBoasinmiae K HOPMAJIbHOMY pacnpeneaeHnr0. OyHKIUS TIOTHOCTH U 2 IIP 13 JIP 4.1 MP
npeneneHue CBOICTBa HOpMaJIbHOTO pacnpenenenus. [IpakTuueckas paboTa ¢ UCIOJIB30BAHUEM AJIEK- 5 '5 MP 3 ’3
TPOHHBIX TaOIUII. - ’
TpakTHYecKoe 3aHsATHE 2
6. [osTopere, 0000- 1| IMpeacrap/jieHHe JAHHBIX C MOMOIIBIO TA0JMI] M IHATPAMM, OIMCATEIbHAS CTATHCTH- 2
HICHHE 1 CHCTeMATH3a- Ka, OMBITHI C PAaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMHU COOBITHSIME, BBIYUCICHHUE BEPOSTHO- 1P 12, Tip 13, JIP
1S 3HAHUH i . i 6.4, MP 1.12, MP 3.4
creit coOprTuii. CamocTosiTenbHas padoTa.
BCEI'O 216
UTOIro 216
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3. YCJIOBUA PEAJIM3BALINU ITPOT'PAMMBI YYEBHOI'O ITIPEJIMETA
3.1. Tpe6oBaHusl K MUHUMAJIbHOMY MAaTePHAJbHO-TEXHHYECKOMY 00ecre4yeHn 1o

Jns  peanuzanuy  MpOrpaMMbl  y4eOHOTO TpeaMeTa MPEayCMOTPEHBI CIIEAYIOIIHE
CHelHalIbHbIe TOMEIICHUS.

Kaouner "Maremaruka'(aya. 232, yueOusiii koprnyc Ne 1). Kabuner mpeaHa3HadeH
JUTS TIPOBEJICHUSI TEOPETHUECKUX W MPAKTUYCCKUX 3aHATUH, MPOBEACHUS TEKYIIETO KOHTPOIS U

HpOMeX(YTOqHOﬁ aTTeCTalMy, I'PYIIIOBBIX U MHAUBHUAYaAJIbHBIX KOHCYHBTaHHﬁ.

Ilepeyenb Mebesi U Y4eOHOT0 000py/10BaHNsI KAOWHeTa Ha 25 MeCT:

1. Kademnpa.

2. [Tapra yueHnveckasi.

3. Crou u1st IpenojaBaTels.

4, CTyn y4eHUYECKHM.

S. [Mxad.

TexHnuyeckue cpeacTBa 00yYeHHUsI:

1. KoMriuiekT MybTUMETuHOTO 000py10BaHU (IIPOCKTOP+IKpaH).
2. Kommbrorep.

3. KoMIutekc MHTEpaKTUBHBIN.

IIporpammuoe obGecneuenne. Microsoft Windows 7, Microsoft Office 2007,
SmartNotebook, Mozilla Firefox.

Y4ebH0-MeTOANYECKOE OCHAILCHHE:

1. Habop uepTekHbIX HHCTPYMEHTOB I pabOThl y TOCKH.
2 Habop MaremaTtnueckux TaOImIl.

3. Monenu reoMeTpudecKux Quryp.

4 Meroanyeckue MaTepHalbl.

Kaacrep mMexnucuuniuHapHoil nmpakTuyeckoii moaroroBku (xabuner 209, ydeOHBII
kopryc Ne 3). VueOHast ayaAuTOpusi MpeAHa3HAYCHA /IS TIPOBEICHUS TEOPETUUCCKUX U MPAKTHU-
YECKMX 3aHATUMN, IPYIIIOBBIX M MHIAUBUIYAIBHBIX KOHCYJIBTALIMI, TEKYIIETO U UTOIOBOIO KOH-
TPOJIA.

Oo6opynoBanune yueOHOro KabmHeTra
1.Crox yuenuveckuii 26 mmir.
2.Cron npenojaBarenbckuii 1 mr.

3.CTyn yueHHUECKUN 27 .
4.Ctyn npenofaBarenbckuii 1 mr.
5.Cton ¢ Tymboit 1 .

YueOHO-HATIAAHBIE TIOCOOUSA
1. 3amanus Ha KapTOYKaX JUISl TEKYIIETO U PyOEKHOTO KOHTPOJISL.

Texnuueckue cpeacrea o0y4eHus

1. Ilanenb UHTEpaKTUBHAsS
2. HoytOyx
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JL1s1 caMOCTOATEJIBbHOM Pa0oThl 00y4arIMXCs UMEETCS YUTAIBHBIN 3a11 (MEUaTeKa) C BBIXO-
noM B ceth uHTEpHET (Aya. 111 yueOnsrii kopryc Nel).
1. OobopynoBanmue:
1.1. Konuentpartop D-Link 16-port,
1.2. Cepgep Fujitsu RX100S7,
1.3. Konmposanbusiii ammapar Canon ir2520 (popmar A3),
1.4. ITpunTep nazepusiii Kyocera FS-1120DN,
1.5. IlpuHTEp IBETHOMH,
1.6. MonwuTop 19" LCD LGM-W1934S BN (5 mit.),
1.7. MouuTop ASUS 17" LCD (1 mir.),
1.8. MounuTop 19” topview A1981WX (4mit.)
1.9. Cucremnsiii 6510k Intel Celeron 430 (7 mrT.),
1.10. Cucremusiii 610k Intel Celeron 430 1800/ DIMM 1Gb/HDD 160Gb,
1.11. Cucremnsiii 0mok Intel Core i5 4096, 500Gb DVD-RW,
1.12. CtoJibl KOMITBIOTEPHBIE,
1.13. CToJ1bl KOMIIBIOTEPHBIE YTJIOBBIC C TyMOaMH,
1.14. Crynbs, mkad,
1.15. Cremnax i1t JUCKOB.
2. IIporpammHoe oGecnieyeHue:
2.1. Microsoft Windows 7,
2.2. Microsoft Office 2007,
2.3. Lazarus,
2.4. ABC Pascal,
2.5. Microsoft Visual Studio Express,
2.6. FreePascal,
2.7. FreeProlog,
2.8. NI LabView,
2.9. FreeBasic,
2.10. MySQL,
2.11. Far manager,
2.12. Mozilla Firefox

3.2. UudopmannonHoe odecriedeHue 00yueHust
Ilepedyenn y4eOHbIX n3aaHuii, UHTEpHET-peCypcoB, JONMOTHUTEILHOM JIUTEPATYPbI

Jnis peanu3anuu mporpaMmbl OMOIMOTEUHBIH (OHJI 00pa3oBaTeNbHON OpraHu3aluu
UMeEeT T[eYaTHbIe W/WIKM JJIEKTPOHHbIE O0pa3oBaTeibHble M HMHPOPMALMOHHBIE PECYPCHI,
pEeKOMeH1yeMble [l UCTIOIb30BaHUs B 00pa30oBaTeIbHOM Mpoliecce

OcHoBHasi iMTEpaTypa

JIEeKTPOHHbIE U3IaHUS

1.Mepznsk, A. I. Maremaruka. AnreOpa M Hadajga mMareMaTHdeckoro axaimsa. 10 kmacc :
yrITyONnEHHBIN ypoBeHb : yueOHuk / A. I'. Mep3msik, [. A. Homupogsckwuii, B. M. [TonsikoB. — 6-¢
u3M., crep. — Mockaa : [Ipocemnienue, 2022. — 480 c. — ISBN 978-5-09-087877-7. — Texker :
AIEKTPOHHBIN // JlaHpb : AJIEKTPOHHO-0MOIMOTEIHAS cucrema. — URL:
https://e.lanbook.com/book/360725 (nata oopamienus: 11.03.2025). — Pexxum noctymna: s aB-
TOPH3. TIOJIb30BATEIICH.

2.Mepansk, A. I'. MaremaTtuka. AnreOpa u Hadana MaTremMaThdeckoro axamuza : 11 kiacc :
yrayonéHHbIN ypoBeHb : yueOHuk / A. I'. Mepamsk, [{. A. Homuposckuii, B. M. TlonsikoB ; mox
penakmueit B. E. [logonsckoro. — 5-e u3a., crep. — Mocksa : [Ipocsemienne, 2022. — 412 c.
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— ISBN 978-5-09-087874-6. — TekcT : 31eKTpoHHBIH // JIaHb : 31IeKTpOHHO-OMOINOTEeYHAs CHU-
crema. — URL: https://e.lanbook.com/book/360722 (nata obpamenus: 11.03.2025). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEINICH.

3.Mepansk, A. I'. Maremaruka. ['eometpus: 10-it kmacc: yriayOn€HHBIN ypoBeHb : y4eOHUK / A.
I'. Mep3nsk, [. A. Homuposckuii, B. M. Ilonskos ; nox penakuueii B. E. Ilogonsckoro. — 7-¢
u3., ctep. — Mocksa : [Ipocsemenue, 2023. — 272 ¢. — ISBN 978-5-09-103609-1. — Tekcr :
IeKTpoHHBIH  //  JlaHb : JNIEKTPOHHO-OMOMMOTEYHAasT ~ cuUcTeMa.  — URL:
https://e.lanbook.com/book/334475 (nata obpamenus: 11.03.2025). — Pexxum goctyna: s aB-
TOPH3. II0JIb30BATEIICH.

JlonoiHUTeIbLHAS JTUTEpPaTypa

1.Kpemep, H. III. MaTtemaTuka 1jis KOJUIEIDKEH : yueOHOE MOCcOOHe Il CPEIHETO Mpo-
deccuonanpHoro odpaszosanus / H. III. Kpemep, O. I'. Koncrantunosa, M. H. ®punman ; mox
penakuueit H. I1I. Kpemepa. — 12-e uzn., mepepad. u mon. — Mocksa : M3narensctBo IOpaiit,
2024. — 408 c¢. — (ITpodeccuonanproe odpazoanue). — ISBN 978-5-534-17852-4. — Texcr :
anexkTpoHHbId  //  OOpasoBarenpHas  1iarpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/536272 (nara obpamenus: 15.03.2025).

2.boromomnos, H. B. Matemaruka : yueOHHK AJi cpeiHero npodeccruoHalibHOro o0pa3o-
Banus / H. B. Boromonos, I1. WM. Camoiinenko. — 5-¢ u3n., mepepad. u pomn. — Mocksa : M3aa-
tenbcTBO FOpaiit, 2024. — 401 ¢. — (Ilpodeccuonansnoe obpazoBanue). — ISBN 978-5-534-
07878-7. — Texkcr : snmektpoHHbI // O6pa3oBarenbHas miatdpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/536607 (mata obpamenus: 15.03.2025).

HNupopmannoHHbie pecypcbl HHPOPMAIIMOHHO-TEJIEKOMMYHHKAIIMOHHON CeTH HHTEPHET

1. ®epepanpHblii LUEHTP HHPOPMALMOHHO-00pA30BATENBHBIX pecypcoB. — Pexxum nocryma:
www.fcior.edu.ru

2. Enunas xomnekius nupoBbIX 00pa30BaTeIbHBIX peCypcoB. - Pexxum nocryma: Www.school-
collection.edu.ru

3. Bce npuioxkenus k rasere «1 ceHTOps». - Pexxum noctymna: www.1september.ru

4. EnunHas xoJutekius mudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. - Pexxum nocryna: http://school-

collection.edu.ru

Oo6pasoBarenbhblil moprain «Perry EI'D». - Pexxum nocrtyna: http://reshuege.ru/

OTkpeIThiit Oank 3aganuit ®UIIN. - Pexxum mocrtyma: http://www.fipi.ru/content/otkrytyy-
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHHUSA YYEBHOI'O

IMPEJIMETA

KoHTpoJib U oLeHKka pe3ylbTaTOB OCBOCHHUS Y4YEOHOIrO MpeaMeTa OCYIIECTBISETCS
MpEno/iaBaTesieM B MPOIECCe MPOBEACHUS MPAKTUYECKUX 3aHATUM, TECTUPOBAHUS, a TAKXKE BbI-
MOJIHEHUS 00y4YaIOUIMMUCS UHIMBUYaIbHBIX 3aJJaHH, TPOEKTOB, NCCIEAOBAHUM.

PesyabTaTsl 00yyeHus
(ITpexMeTHBIE pe3yJIbTaThl)

@®opMbI U MeTO/IbI KOHTPOJIS ¥
OLIEHKH Pe3yJIbTATOB 00y4eHusl

Yucaa ¥ BIYUCICHHS:

OTIEPUPOBATH MOHSATUSMU: PAIUOHATILHOE U JCH-
CTBUTEILHOE YHCIO, OOBIKHOBEHHAs M JECATHYHAS
JIpoOb, MPOLICHTHI,

BBITIOJHATH apu(PMETHUISCKUE ONEPALUU C paly-
OHAJILHBIMH U JICHCTBUTEILHEIMU YHCIIAMH;

BBINIOJIHATh TPUOJIM)KEHHBIC BBIYUCIICHUS, HC-
MOJIb3Ysl TIPaBWJIA OKPYIJICHHS, NENaTh NPUKUIKY H
OLICHKY pPe3yJIbTaTa BBIYMCICHHIA;

OIIEPUPOBATH TIOHATUSMU: CTCIICHD C IEIBIM T10-
KaszarejieM, CTaHaapTHas (opma 3amucu  JIeHCTBU-
TEIBHOTO YHUCJIA, KOPCHb HATYPaJbHOW CTEICHHU, HUC-
MOJIb30BaTh TOAXOMANIYI0 (OpPMY 3aluch JICHCTBH-
TENBHBIX YHCEN JUIS PEIICHUS MPAKTUYCCKHUX 33]a4 U
IIPEJICTABICHUS JJaHHbBIX;

OIIEPUPOBATh TOHATHUSMH: CHHYC, KOCHHYC U
TAHTE€HC TPOM3BOJIBHOTO YIJIA, MCIIOJIL30BaTh 3allHCh
MIPOU3BOJILHOTO YyIJIa Yepe3 0OpaTHbIC TPUTOHOMETPH-
yecKue PYHKIHH.

BBITTIOJTHEHHUEC 3aI[aHI/II71 B

popme;
BBITIOJTHEHHE YIIPAKHEHUH

TECTOBOU

YpaBHEHHUsI 1 HEPABEHCTBA:

OIIEpUPOBATh MOHATUSAMM: TOXKIECTBO, YpaBHE-
HHUE, HEPaBEHCTBO, LEJIOE, PALMOHAIBHOE, MPPALUO-
HaJIbHOE YpaBHEHME, HEPABEHCTBO, TPUTOHOMETpUYE-
CKO€ ypaBHEHHUE;

BBINOJIHATE PeoOpa3oBaHus TPUTOHOMETpHUE-
CKUX BBIP@XEHUH WU pelaTb TPUTOHOMETPUUECKHE
YPaBHEHHS;

BBINIOJIHATh TPeoOpa3oBaHUsl LENbIX, paluo-
HAJIBHBIX M HPPAIMOHAIBHBIX BBIPAXEHUH U peIlaTh
OCHOBHBIE THIIbI II€JIbIX, PAllMOHAIBHBIX M HppaLHO-
HaJIbHBIX YPAaBHEHUN U HEPABEHCTB;

MPUMEHSTh yYpaBHEHHUS U HEpaBEHCTBa AJIs pe-
LICHHs] MAaTEMaTUYECKUX 3a7a4 U 3a/1a4d U3 pa3Iu4HbIX
oOnactell HayKH U peaJIbHOM KU3HH;

MOJIEIMPOBATh pEajbHbIE CUTYallMd Ha S3BIKE
anreOpbl, COCTABIATh BBIPAXKEHUS, YpaBHEHMsI, Hepa-
BEHCTBA I10 YCIIOBHUIO 3aJja4l, UCCIIEI0BATh TOCTPOEH-
HbI€ MOJIEJIY C UCIOJIb30BAaHUEM allapaTa ajareopsl.

BEIIIOJIHEHUE 3aJaHUN B

opme;
BBIITOJIHEHUE YITPAKHEHUHN

TECTOBOI

OyHKIUH U TpapUKH:

ONEpUpPOBATh MOHATHAMH: (YHKIUS, CIOCOOBI
3agaHusl (QYHKIUHM, 00JacTh ONpEAETCHUs U MHOXe-
CTBO 3HaueHuM QyHKuMH, rpaduk QyHKINU, B3aUMHO

BBIIIOJIHEHUE 3aJaHHil B

(opme;
BBIITIOJIHCHUEC ynpaxcHeHHﬁ

TECTOBOH
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obOpaTtHble QyHKITUH;

ONEpPUPOBATh TOHATHSMU: YETHOCTb W HEueT-
HOCTh (YHKIMH, HYTH (PYHKIIMH, TPOMEKYTKH 3HAKO-
MOCTOSIHCTBA;

UCTIONIB30BaTh Ipapuku (GyHKIMH IS pereHus
YPaBHEHUN;

CTPOUTPH U YUTATh IpadMiKu JTHHEHHOH QyHKINH,
KBaJPaTHYHOW (YHKIIMHU, CTENCHHON (pyHKIHMH C 11e-
JBIM TIOKA3aTeleM;

UCTOJIB30BaTh rpaduku (QyHKIHMHA A7 uccieno-
BaHMS IMPOIIECCOB U 3aBUCHMOCTEH NPH pPEIICHUU 3a-
Jla4d U3 APYrUX Y4eOHBIX MPEAMETOB M PEATbHOM K13~
HH, BBIpaKaTh (OPMYyJIaMH 3aBHCHMOCTH MEXIy Be-
JTUYUHAMH.

Hauvana matemaruueckoro aHanusa:

OIIEpUPOBATh MOHATUSIMU: I1OCIIEI0BATENBHOCTD,
apudmeTnyecKas u TeOMETpUYECKasi IPOrpeccui;

OTIepUpPOBATh MOHATHAMHU: OECKOHEUHO YOBIBa-
Iolas TeoOMEeTpUYecKasi Mporpeccusi, cymMma OecKo-
HEYHO YOBIBAIOUIEH TIeOMETPUYECKOW IMPOTrpPECCUH;
3aJaBaTh IOCJIEIOBATEILHOCTH PA3IMYHBIMU CIOCO-
Oamu;

UCIIOJIb30BaTh CBOICTBAa MOCJIEI0BATEILHOCTEH
U IPOrpeccuil A pellleHus pealbHbIX 3a1ad Ipu-
KJIQJIHOT'O XapakTepa.

BBITTIOJTHEHHUEC 3aI[aHI/II71 B

bopme;
BBITIOJTHCHHC ynpaxcHeHm“I

TECTOBOU

MHokxecTBa 1 JIOTHKA:

ONEpUPOBATh MOHATUAMHU: MHOXXECTBO, OIlepa-
UUM HaJl MHOXECTBAMH; HCIIOJIb30BaTh TEOPETHKO-
MHO>KE€CTBEHHBIN armapar Jyisi OMHMCAHUS pPeaJbHbIX
MPOLECCOB U SIBJICHUH, TPU PELICHUH 3a]1a4 U3 JPYTUX
yueOHBIX TIPEIMETOB;

ONEPUPOBATH MOHATUSIMU: OIpPEIEICHHUE, TEOpe-
Ma, CJIEJICTBUE, IOKA3aTEIbCTBO.

BEIIIOJIHEHUE 3aJaHUN B

hopme;
BBIIIOJIHEHHUE YIIPAKHEHUI

TECTOBOI

Ywncita ¥ BEIYUCICHUS:

ONEPUPOBATh IMOHATUSMU: HATypalbHOE, LEI0E
YHUCIIO, WCIOJIb30BaTh MPU3HAKU JEIUMOCTH IEJbIX
YuCesl, Pa3jIoKEHUE YHClIa Ha TPOCTbIE MHOMKHUTEIU
JUISL pEeUIeHus 3a1ay;

ONEPUPOBATH IOHATUEM: CTENEHb C PalMOHAJb-
HBIM TIOKa3aTeJeM; ONEpPUPOBaTh MOHATHUSMU: JIOra-
pudM uncna, JECATHYHBIE U HATypallbHbIE Jorapud-
MBI

BBIIIOJIHEHUE 3alaHUN B

bopme;
BBIITOJIHEHUE YITPAKHEHUHN

TECTOBOI

VYpaBHEHMSI U HEPABEHCTBA:

MPUMEHSTHh CBOICTBa CTENEHH Ui Ipeodpaso-
BaHUsl BBIPAXXEHUH, ONEPUPOBATh MOHATHIMM: IOKa-
3aTeIbHOE ypaBHEHHE U HEPaBEHCTBO, PEIIaTh OCHOB-
HbIE TUIIBI [TI0KA3aTEIbHBIX YPABHEHUM U HEPABEHCTB;

BBINIOJHATh MpeoOpa3oBaHMsl BBIPAKEHUH, CO-
JepKalmx Jorapu(Mbl, OMNEPUPOBATh MOHATHAMU:
jgorapudMuueckoe ypaBHEHHE U HEPaBEHCTBO, pe-
IaTh OCHOBHBIE THIIbI JIOTAPU(PMUUECKUX ypaBHEHUN
Y HEPaBEHCTB;

BBIIIOJIHEHHE 3aJaHUil B

bopme;
BBITIOJTHCHHUC ynpaxcHeHHﬁ

TECTOBOH
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HaXOJUTh PELICHUS MPOCTEHIIUX TPUTOHOMET-
PUYECKUX HEPABEHCTB;

OIIEpUPOBATh IOHATHAMM: CHCTEMa JIMHEWHBIX
YpPAaBHEHUN U €€ PEIICHHE, MCIOJIb30BaThb CHUCTEMY
JUHEHHBIX YPaBHEHUM MJI PEIICHUs NPAKTUYECKUX
3az1ay;

HaXOJUTh PELICHHs NMPOCTEUIIMX CUCTEM M CO-
BOKYIITHOCTEH pAaLMOHAJIBHBIX YPaBHEHMM M Hepa-
BEHCTB;

MOZCIIMPOBATh PEAIbHBIC CUTyallUd Ha S3bIKE
ayreOpbl, COCTABIATh BBIPAXKEHUS, YPABHEHUS, HEpa-
BEHCTBA U CUCTEMBI 110 YCIIOBHUIO 3a]]a4M, UCCIIEI0BATh
IIOCTPOCHHBIE MOJEIN C HCIOJIB30BAHMEM allapara
anreOpsl.

OyHKIUY U TpapUKH:

ONEpPUPOBATh  TMOHATUSAMHU:  IEPUOANYECKAs
(GyHKLUS, NPOMEXKYTKM MOHOTOHHOCTH (YHKIIHH,
TOYKH OKCcTpeMyma (yHKIWHW, Haubombpliee W
HalMEHblIee 3HaueHUs (YHKIMM Ha HPOMEXYTKE,
UCTIONIB30BaTh WX JUISI MCCIIENOBaHUS (DYHKIMH, 3a-
JaHHOH rpadukom;

OTIEPUPOBATH MOHATHAMU: TPAPHUKH MMOKA3ATEIb-
HOW, Jorapu(MHUUECKO U TPUTOHOMETPUYECKHUX
GyHKIMH, H300pakaTh UX Ha KOOPJMHATHON IIOCKO-
CTH U HUCIOJIB30BATh Ul PELICHUs YpaBHEHUI U Hepa-
BEHCTB;

n300pakaTh Ha KOOPAMHATHOM IIOCKOCTH Ipa-
(GUKK TMHEHHBIX YPaBHEHUH W WCIOIB30BATH WX JJIS
pELICHHs CUCTEMBbI TMHEHHBIX YpaBHEHMUIA;

UCTOJB30BaTh rpaduku QYHKIUI A UCCIeno-
BaHUs IMPOLIECCOB M 3aBUCHUMOCTEH M3 JPYrux yued-
HBIX JTUCIUIUIHH.

BBITTIOJTHEHHUEC 3aI[aHI/II71 B

bopme;
BBITIOJTHCHHC ynpaxcHeHm“I

TECTOBOU

Havana maTremaTnueckoro aHaausa:

ONEpUpPOBATh MOHATUSMU: HENpepbIBHAS (YHK-
1Us1, TPOU3BOJHAsT (PYHKIIMHU, UCIOJIb30BaTh I'€OMET-
pudeckuil U (U3MYECKUN CMBICI MPOU3BOIHOM st
peleHus 3a1a4;

HaXOJUTh IPOU3BOIHBIE AJIEMEHTAapHBIX (YHK-
LU, BBIYUCIATH IPOU3BOJAHBIE CYMMBI, NPOU3BELC-
HUSl, YaCTHOTO (PYHKLMIA;

UCII0JIb30BaTh MIPOU3BOJHYIO NIl UCCIIEIOBAHMUS
(GYHKIIMM HAa MOHOTOHHOCTb M 3KCTPEMYMBbI, IIPUMeE-
HATH PE3YyJIbTAaThl MCCIEAOBAHUSA K IIOCTPOEHUIO Tpa-
¢buKoB;

UCIIOJIb30BaTh MPOM3BOAHYIO IJIsl HAXOXKICHUS
HAWIY4Ilero pelieHus B MPUKIATHBIX, B TOM YHUCIE
COLIMAJIbHO-D)KOHOMHUYECKUX, 3a/1a4ax;

OTIepUpPOBaTh MOHATUSAMU: IEPBOOOpaA3Has U MH-
Terpaj, NMOHUMATh T€OMETPUUYECKHH M (u3nYecKuit
CMBICJI HHTETPAJIa;

HaxXoJWTh  NEPBOOOpPA3HbIE  BJIEMEHTapHBIX
(GyHKIMI, BBIYUCIISATh HHTETpall

BBIIIOJIHEHHE 3aJaHUil B

dbopwme;
BBITIOJIHCHUC pra)KHeHI/Iﬁ

TECTOBOH
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o ¢popmyne Hprorona-JIeitOuua;

peliaTh MPUKIAAHBIC 3ala4l, B TOM YUCIIC COLH-
QITBHO-9KOHOMHUYECKOTO ¥ (U3MYECKOr0 Xapakrepa,
CpeACTBaMU MaTEMaTHYECKOTO aHAIIN3A.

OIIEpUPOBATH MOHATUAMU: TOYKA, MpsAMasi, MI0C-
KOCTb;

IPUMEHATh AKCHOMBI CTEPEOMETPHUM U ClEl-
CTBHSI U3 HUX MIPU PELICHUU TE€OMETPUUYECKHUX 3a7ay;

OIEpPUPOBATh IOHATUSAMH: MAPAIEIBHOCTE U
NEePIEHANKYISIPHOCTD MPSIMBIX U TIOCKOCTEH;

KJaccu(uUUpoBaTh B3aMMHOE PaCIOJIOKEHUE
NPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

ONEpPUPOBATh IMOHATUSAMH: JABYI'PaHHBI yrodi,
IpaHd JIBYTPAHHOTO Yria, pedpo IBYrpaHHOIO yIia,
JUHEWHBIA Yrosl ABYIPAHHOIO YIia, IpajycHas Mepa
JBYTPAaHHOTO yTJIa;

ONEpPUPOBATH TOHSTUSMHU: MHOTOTPAHHUK, BbI-
OYKIBIA ¥ HEBBINYKIBIH MHOTOTPAaHHHK, 3JEMEHTHI
MHOT'OI'paHHHKA, IPABUIIbHBII MHOTOTPAHHUK;

pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB
(mupaMuia, Tpu3Ma, MPsIMOYTOJbHBIN Mapajulesenu-
nes, Kky0);

KJ1accu(uuupoBaTh MHOTOTPAHHUKH, BBIOHMpas
OCHOBaHHMSA ISl KIacCU(PUKAIMH (BBITYKIIbIC U HEBBI-
IYKJIble MHOT'OI'PAaHHUKH, MTPaBUJIbHbIE MHOTOI'PaHHU-
KU, TIPSIMbIE W HAKJIOHHBIE MPU3MBI, Mapajuiesienurie-
Jib1);

OTIEPUPOBATH MOHATUSAMH: CEKyIIas IIOCKOCTb,
CeueHHe MHOI'OI'PAaHHUKOB; OOBSICHATh MPUHIMIIBI IO-
CTPOCHUSI CEUCHHH, MCIONB3ys METOJ CIEIOB; CTPO-
UTh CEUEHHs] MHOTOI'PAaHHMKOB METOJIOM CIIE/I0B, BBI-
MOJHATH (BBIHOCHBIC) TUIOCKHE YEPTEIKU M3 PUCYHKOB
IPOCTBIX OOBEMHBIX (UTYp: BHJ CBEPXY, COOKY, CHU-
3Y;

pemaTh 3a7a4d Ha HaXOXKJICHHE IeoMeTpHhye-
CKUX BEJMYMH MO oOpa3laM WM ajJropuTMam, Mpu-
MEHSISI U3BECTHBIE aHATMTHYECKUE METOIBI TIPH perie-
HUM CTaH/JApPTHBIX MaTeMaTHUYECKUX 3a]lad Ha BBIYMC-
JICHWE PACCTOSHUN MEXIY JABYMS TOYKAMH, OT TOYKH
JI0 TIPSAMOM, OT TOYKHU 10 TUIOCKOCTH, MEX/Y CKpPEIIH-
BaIOIIMMUCS TPSIMBIMHU;

pemiaTh 3a7a4d Ha HaXOXKJICHHE IeoMeTphye-
CKMX BEIMYMH TIO0 00pa3laM WM alropuTMam, MpH-
MEHsIsI U3BECTHBIE AaHAIMTHYECKUE METOIbI TIPH pelie-
HUM CTaH/JApPTHBIX MaTeMaTHUYECKUX 3a]la4 Ha BBIYHC-
JICHWE YIJIOB MEXAY CKPEIIUBAIOIIUMUCS MPSIMBIMH,
MEXIY TIPSIMOH U TUIOCKOCTBIO, MEXIY TIOCKOCTSIMH,
JIBYTPaHHBIX YTJIOB;

BBIYUCIISITH O0BEMBI U TUIONMIAIA TTOBEPXHOCTEH
MHOTOT'PaHHHMKOB (IIpU3Ma, MUpaMuja) ¢ IpUMEHEHU-
eM (opMyll, BBIYHCISATH COOTHOIICHUS MEXIY ILIO-
I1aJIIMH TIOBEPXHOCTEH, 00beMaMH MOAOOHBIX MHOTO-

BBITTIOJTHECHHUEC SaI[aHI/Iﬁ

bopme;
BBITIOJTHEHHE YIIPAKHEHUH

B

TECTOBOU
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I'PaHHUKOB;

OTEPUPOBATH MOHITHSIMH: CHUMMETPHUS B TIPO-
CTPaHCTBE, IEHTP, OCh M IUIOCKOCTh CHMMETPHH,
IEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI;

W3BJICKATh, IIPEOOPA30BBIBATh M MHTEPIPETHPO-
BaTh MH(OpPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPH-
YecKuX (Urypax, MPEJICTaBICHHYIO Ha YepTEekax M
PUCYHKaX;

MPUMEHSITh TeOMETPUYCCKHE (aKThl JIS pelie-
HUS CTEPEOMETPHYECKHX 3aad, MPEANOIararimx
HECKOJIBKO IIAroB PEIICHHUs, €CIIH YCIOBUS IMPUMEHE-
HUS 33]]aHbI B IBHOU (opme;

MPUMEHSITh IPOCTEHIIME MPOrpaMMHBIC Cpej-
CTBA U AJIEKTPOHHOKOMMYHHKAITIOHHBIE CUCTEMBI TIPH
pCIICHUN CTEPEOMETPUICCKHUX 33134,

MPUBOJIUTh PUMEPHI MAaTEMATHYECKUX 3aKOHO-
MEPHOCTCH B MPHUPOJC M JKU3HH, PACIIO3HABAThH IIPO-
SIBIICHUE 3aKOHOB '€OMETPHUH B HICKYCCTBE;

MPUMCHSITh IOJIYYCHHBIC 3HAHHSI Ha TIPAKTHKE:
AHAJIM3UPOBATh PEAJbHBIC CUTYAllMM W TMPHUMEHSTH
W3YYCHHBIC TIOHATHS B MPOIIECCE TTOMCKA PEIICHUS Ma-
TEMaTU4YeCKH C(HOPMYIMPOBAHHON MPOOJIEMBI, MOJIC-
JUPOBATh PEATbHBIC CHTYAIlMH Ha SI3bIKE TEOMETPHH,
HCCIICIOBATh IIOCTPOCHHBIE MOJICIIH C MCIOJIh30BaHU-
€M T'COMETPHYCCKUX MOHATHI U TEOpeM, anmnapara aji-
reOppl, periath NPAaKTHYECKUE 3a7adud, CBSI3aHHBIC C
HAXO0XJ/ICHUEM T€OMETPUUYCCKUX BEIIMYHNH.

OIEpUPOBATh MOHATUSAMU: LIMIUHAPUYECKAs IO-
BEPXHOCTh, 00pa3yollue IMINHIPUYECKON MOBEepX-
HOCTH, UWJIMHJP, KOHUYECKasi MOBEPXHOCTh, 00pa3y-
IOIIMEe KOHWYECKOH IMOBEPXHOCTH, KOHYC, cdepude-
CKasl MIOBEPXHOCTb;

pacmo3HaBaTh Tesa BpauieHus (UIHHIP, KOHYC,
chepa u map); OOBACHATH CHOCOOBI TOJYYCHHUS Tel
BpallleHus; KJIaccu(UIUPOBATh B3aWMHOE PACIOJIO-
JKeHue cdepbl U MIOCKOCTH; OMEepUpOBATH MOHSATHS-
MU: IIapOBOM CErMEHT, OCHOBAaHHME CErMEHTa, BBICOTA
CETMEHTA, IIapOBOM CJIOW, OCHOBAHUE IIAPOBOTO CJIOS,
BBICOTA I1IaPOBOT'0 CJIOS, IIAPOBOM CEKTOpP;

BBIYUCTATH O0BEMBI M IUIOMIAAN MOBEPXHOCTEH
TEeJ BpALICHUs, TEOMETPUUECKUX TEJ C MPUMEHEHHEM
bopmyur;

OTIEpUPOBATH TOHATUSIMH: MHOTOTPAaHHUK, BITH-
CaHHBIN B cdepy U onucaHHbIN okoso chepsl, chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK WMJIU TEJIO BPAICHMUS,;

BBIYUCIISITH COOTHOLIEHUS MEXY IJIOMIAIMU
MMOBEPXHOCTEH U 00beMaMH TOIOOHBIX TEIT,

n300paxaTh u3ydaemble (GUTYPBl OT PYKH U C
MIPUMEHEHHUEM MPOCTHIX YEPTEHKHBIX NHCTPYMEHTOB;

BBITIONHATH (BBIHOCHBIE) TUIOCKHME YEPTEKHU U3
PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHJ CBEpXY,
cOOKy, CHU3Y, CTPOUTh CEYEHHUS TeJl BPALLCHHUS;

BEIIIOJIHEHHE  3aJaHuU
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W3BJIEKaTh, HHTEPIPETUPOBATH U MPEOOPa30OBHI-
BaTh MH(OpPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPH-
yeckuX (Qurypax, HpeICTaBICHHYIO Ha YEpTEekKax H
PUCYHKaX;

OTICPUPOBATH MTOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJIHATH JICUCTBUSL CIOYKEHUS BEKTOPOB, BbI-
YUTAHUS BEKTOPOB M YMHOXKCHHS BEKTOpa Ha YHCIIO,
O0OBSICHATH, KAKUMH CBOMCTBAMH OHHU OOJIaJar0T; MpHU-
MEHSAThH MMPABUIIO TTApALJICIICTIUIIC/A;

OMepUpOBaTh MOHITHSIMU: JI€KAPTOBBI KOOPAU-
HaThl B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpa, pa-
BEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOpaMH, CKaJISIPHOE MTPOU3BEICHHE BEKTOPOB, KOJI-
JMHEApPHbIC U KOMILUIAHAPHBIE BEKTOPHI;

HaxOJUTh CYMMY BEKTOPOB W TPOHU3BEACHHUE
BEKTOpa Ha YHMCIIO, YTOJ MEX]Y BEKTOpamH, CKajsp-
HOE IPOU3BEACHHE, PACKIABIBATH BEKTOP MO IBYM
HEKOJUTMHEAPHBIM BEKTOpaM;

3a/1aBaTh IJIOCKOCTh YpPaBHEHUEM B JE€KAPTOBOM
CHUCTEME KOOPJMHAT, TNPUMEHATh T€OMETPUUYCCKHE
(dakThl IS PEIICHHs] CTEPEOMETPUUYECKHX 3ajiad,
MIPEANOJIArarouX HECKOIbKO IIAroB pPElIeHUs, €CIu
YCJIOBHS IPUMEHEHUS 3aJ1aHbI B IBHOU (hopme;

pemarh MPOCTEHIINE TEOMETPUUYCCKUE 3aTadu
Ha IPUMEHEHNE BEKTOPHOKOOPIMHATHOTO METO/1a;

pemiaTh 3a/1auyu Ha JI0Ka3aTeIbCTBO MaTeMaTHye-
CKHX OTHOIICHUN U HAXOXICHUE T€OMETPUUECKUX BE-
JUYUH 110 o0pasliaM WIA aJrOpUTMaM, MMPUMEHSS W3-
BECTHBIE METOJbI MPU PEUICHUU CTAaHJIAPTHBIX MaTe-
MAaTHYECKHX 3aaY;

MPUMEHATHh TPOCTEHINE TMPOTrpaMMHBIE Cpel-
CTBa U 3JIEKTPOHHOKOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU
pelIeHuN CTEPEOMETPUUYECKUX 3a]1aY;

MPUBOAUTH NPUMEPHl MAaTEMATUYECKUX 3aKOHO-
MEpPHOCTEH B MPHUPOJE M KU3HHU, PACIIO3HABAThH IPO-
SBJICHHE 3aKOHOB I'€OMETPUHU B UCKYCCTBE;

MPUMEHATH TOJYYEHHBIC 3HAHUSA Ha TPAKTUKE:
AQHAJIM3UPOBATh pEalbHbIE CUTyallMd W MIPUMEHSTH
M3Yy4YEHHBIC TIOHITHS B MPOIECCE TOMCKA PEIICHUST Ma-
TeMaTH4eCcKu CHOPMYIUPOBAHHON MPOOIEMBI, MOJIe-
JUPOBATh peajbHbIE CUTYaIlMHd Ha SI3bIKE T€OMETPHH,
MCCJIEI0BATh MOCTPOEHHBIE MOJAEIIN C UCIOJIb30BAHU-
€M reOMEeTPHYECKUX MOHSATUH M TEOpeM, arrmapara aj-
reOppl, perarh MpakTHYECKHUe 3a7adud, CBS3aHHBIC C
HAXO0JK/ICHHEM T€OMETPUUYECKUX BEJINYHUH.

YUTATh U CTPOUTH TaOJIHIIBI U AUATPAMMBI;

ONEpUpPOBATh TMOHATHSAMH: CpelHee apupMeTH-
4yecKkoe, MeuaHa, HauOoJblllee, HaMMEHbIIee 3Haye-
HHUC, pasMax MacCrBa YHCJIOBBIX JaHHBIX,

OIIEpUPOBATh MOHATUAMM: CIIYy4alHBIN IKCIIEPH-
MEHT (OMbIT) U CIIy4ailHOE COOBITHE, JIEMEHTApHOE
COOBITHE (2JIEMEHTAPHBIA MCXOJ) CIy4allHOTO OMbITA,

BBINIOJIHEHUE  3aJaHMi
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HaXOJUTh BEPOATHOCTH B OMBITAX C PABHOBO3MOXHBI-
MU CIIY9aifHBIMU COOBITUSIMH, HAXOJIUTh U CPABHUBATH
BEPOSITHOCTH COOBITHI B M3YYCHHBIX CIIYYaHHBIX JKC-
MePUMEHTAX;

HaxoJuTh U (HOpMyIHpPOBaTH COOBITHS: TEepece-
yeHrue W OObEOUHEHNE MTAHHBIX COOBITHIH, COOBITHE,
MIPOTHBOIIOJIOKHOE TAHHOMY COOBITHIO, TI0JIb30BAThCS
auarpaMmamu Jisiepa U (GOpMyJION CIOXKEHHUS Bepo-
STHOCTEH MU PEIICHUH 3a/1aY;

OMEepUpOBaTh TOHATHSMU: YCIOBHAs BEPOST-
HOCTh, HE3aBHCHUMBIC COOBITHS, HAXOJUTh BEPOSTHO-
CTU C TIOMOILBIO TMPaBHJIa YMHOXEHHUS, C MOMOIIbIO
JiepeBa CIIy4aiiHOTO OIbITA;

MPUMEHATh KOMOMHATOPHOE IMPABHIIO YMHOXeE-
HUS TIPY PEIICHUHU 3aJ1a4; ONEPUPOBATH MOHITHUSMH:
UCIIBITAHUE, HE3aBUCUMBIC WCIIBITAHUS, CEPUSl HCIIbI-
TaHUM, yCIEeX W HeyAada, HaXOJUTh BEPOSTHOCTH CO-
OBITHI B CEpUU HE3aBHUCUMBIX UCTIBITAHUHN JI0 TIEPBOTO
ycrexa, HaXOJIUTh BEPOSITHOCTU COOBITUI B CEPUU HC-
nbiTaHuil bepryinu;

OTIepUPOBATH MOHATUSMU: CIIydailHasi BEIMYMHA,
pacrpeieieHle BEpOSITHOCTEH, AuarpaMma pacrpesie-
JICHUS.

CpaBHMBATh BEPOSTHOCTH 3HAYCHUHN CIy4aHOMN
BEJIMYMHBI IO PACTIPEJCICHUIO WKW C MOMOUIBIO JHa-
rpamu;

ONEepUPOBATH MOHATUEM MATEMATUYECKOIO OXKH-
JIaHWS, IPUBOAUTH IPUMEPHI, KAK MPUMEHSAETCS MaTe-
MaTUYECKOE OXKUJAHUE CIIy4ailHOM BEIMYMHBI HAXO-
JIUTh MAaTE€MAaTUYECKOE OKHMIAHUE [0 JTaHHOMY pac-
Mpe/IelIeHUI0; UMETh MPEACTaBIeHHE O 3aKOHE OOJb-
IIUX YUCEN; UMETh NPEACTABICHHE O HOPMAIBHOM
pacrpeIeneHuH.

BEIIIOJIHEHHE  3aJaHuU
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