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PaccmoTpena Ha 3acenanuu kadeapbl PexoMeH10BaHO K yTBEPKIEHUIO
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ro o0Iero oopa3oBaHus, MPEACTaBICHHBIMU B DeepaabHOM rocy1apcTBEHHOM 00pa30BaTellb-
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- [Ipuxaza Munnpocsemenusi Poccuun ot 18.05.2023 N 371 "O6 yrBepxknenuu deaepanib-
HOW 00pa3oBaTe’IbHOM MPOrpaMMbI cpenHero obmiero oopazoBanus" (3apeructpupoBaHo B Mu-
aiocte Poccun 12.07.2023 N 74228),

- ®enepanbHON paboueil IporpaMMBl 110 Y4€OHOMY MTPEIMETY.

[Iporpamma pa3paboTaHa il CHENUAIBHOCTEH CpEIHEro MmpodeccuoHaIbHOro oopa-
30BaHus: 44.02.01 [JomxkoabHoe 00pa3oBaHue

Opranuzanus-pazpadoruuk: ®I'bOY BO "I'mazoBckuii rocyaapcTBEHHBIH HWHKEHEPHO-
negarornyeckuii yausepcureT umenu 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 Mpe/esiaX OCBOSHHS OCHOBHOW MpodeccHoHaNbHOM 00pa-
3oBarenbHOU Tporpammel (OITOIT) CIIO Ha 6a3e ocHOBHOTO 00IIEro 0Opa3oBaHUs MIPH MOATO-
TOBKE KBAIM(UITUPOBAHHBIX Pa00YHX, CIYKAIIMX U CIICIHATUCTOB CPEJHETrO 3BEHA.

1.2. MecTo y4eOHOr0 nmpeaMeTa B CTPYKTYpPe OCHOBHOI nMpodeccHoHaIbLHOI 00pa3o-
BaTeJILHOH MPOrpaMMbI:

VY4eOHbII peaMeT SBISETCS 00s3aTeIbHBIM YUSOHBIM PEAMETOM: OOIIUM JIJIsl BKITIOYE-
HUS BO BCE yueOHBIC IIIaHBbI.

B npodeccrnonanbHbIX 00pa3oBaTENbHBIX OpraHU3alUAX YIeOHBIN mpenmer «MareMaTh-
Ka» u3ydaercs B obmeoOpazoBarenbHoM nukie ydyeoHoro mana OITOIT CITO na 6a3e 0ocHOBHO-
ro oOmiero o6pa3oBaHus C¢ noixydeHueM cpemaHero oodmiero oopazosanus (IITIKPC, TTICC3) u
ompeelieH Kak o0meoOpa3oBaTelibHas yueOHas TUCIUTUIHHA.

B yue6nbix mnanax IIITKPC, ITIICC3 y4eOHsbIii npeamer «MaTemaTHKa» BXOJUT B CO-
cTaB oOmUX 00IIe00pa30BaTENbHBIX YUYEOHBIX MUCIUILIUH, (GOPMHPYEMBIX U3 00s3aTEIbHBIX
npeametHeix obusacteir @I'OC cpeanero obriero oOpa3oBaHus s MPOGHECCH WM CHEIHATb-
Hocteit CITO cooTBercTBYytO1IEro Mpoduis mpodecCHoHaTEHOT0 00pa3oBaHusI.

VY4eOHbI npeIMeT u3yvaeTcs Ha 0a30BOM YpOBHE.

Pabouas mporpamma y4eOHOTO MpeIMeTa MOXKET MCIOIB30BATHCS JAPYTHMHU Ipodeccro-
HAJILHBIMU 00pa30BaTEIbHBIMU OPTaHU3ALUSAMH, PEATU3YIOIIUMHU 00pa30BaTEIbHYIO MPOrPaMMy
cpenHero obmero oopazoBanus B mpenenax ocBoerust OITOIT CIIO Ha 6a3e 0OCHOBHOTO 00IIEro
obpazosanus (IIITIKPC, ITIICC3).

1.3. Henau u 3axaum y4eOHOro mpeamera, IUIaHUpPYyeMble Pe3yJbTAThbl OCBOEHUS
y4eOHOro nmpeamera
[enu n3ydyenust yueOHOTO MpeaMeTa:

- (QopmHupoBaHUE LIEHTPAJILHBIX MAaTEMATUYECKUX MOHATHH (YHMCIIO, BEIMYMHA, T€OMETpHYe-
ckas ¢urypa, nepeMeHHas, BEpOsTHOCTb, (PYHKIUS), 00€CIeUNBAIOIINX TPEEMCTBEHHOCTh U
NEePCIEKTUBHOCTh MaTEMaTUUECKOTO 00Pa30BaHUsI 00YJarOINXCS;

- MoJIBeJieHHE O0yUaroMXcs Ha JOCTYITHOM Il HUX YPOBHE K OCO3HAHMIO B3aUMOCBS3H Ma-
TEMaTHKU U OKPYXAIOIIEro MUpa, IOHUMaHUE MaTeMaTUKH KaK 4acTH OOIIel KyJIbTyphl ye-
JIOBEUYECTBA;

- pa3BUTHE HHTEJUIEKTYaJIbHbIX U TBOPYECKHUX CHOCOOHOCTEW 00ydaromuxcs, IO3HaBaTelb-
HOWM aKTMBHOCTH, MCCIIEN0BATEIbCKUX YMEHHUI, KPUTUYHOCTH MBILIUICHUS, MHTEpECa K U3Y-
YEHUIO0 MaTEeMATHUKH;

- (opMupoBaHHe (QYHKIMOHAIBHOM MaTeMaTHUECKOW TI'PaMOTHOCTH: YMEHHs PaclO3HABATh
MaTeMaTUYeCKHUE acCNeKThl B PEabHBIX YKU3HEHHBIX CUTYalUAX U IPHU U3YyYEHUH APYTUX
y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEpHOCTEH, (hOpMyIMpPOBATH MX
Ha S3bIKE MAaTEMaTUKU U CO3JaBaThb MaTeMAaTUYECKUE MOJEIH, MPUMEHSATh OCBOCHHBIN Ma-
TEMAaTUYECKHUI anmapar AJis pelieHusl MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1ad, HHTEPIPETUPO-
BaTh U OLIEHUBATh MOJyYE€HHBIE PE3YIbTAThI.

OcBoenne oOyvaronmmucsa yueoHoro npeamera «MaremaTruka» o0ecrieyrBaeT JOCTHKe-
HUE 00yYaIOIMMHUCS CIEAYIOUUX JTUYHOCTHBIX, METAIIPEIMETHBIX U MTPEIMETHBIX PE3yIbTaTOB.

Juunocmmuule pesynomamel.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS OCHOBHOM 00pa3oBaTeilbHOW Iporpammbl oOydaro-
IIMMUCS OTPAXkKat0T TOTOBHOCTh M CIIOCOOHOCTH O0YYaIOIIUXCsl PYKOBOACTBOBAThCSA CHOPMHUPO-
BAHHOW BHYTPEHHEW MO3UIMEN JIMYHOCTH, CUCTEMOW HEHHOCTHBIX OPHEHTALUM, MO3UTHUBHBIX
BHYTPEHHUX YOEXJIEHHH, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOro 00Ie-
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CTBa, paCIMPCHUC KU3HCHHOI'O OIIbITAa U OIIbITa ACATCIBHOCTHU B MPOLECCC pCajin3daliliii OCHOB-

HBIX HaIllpaBJICHUH BOCIIUTATEIbLHOMN JAESITEIBHOCTH.
Kop JIP ‘ DopMyJIUPOBKA

1. 'paxkiaHckoe BOCIMTAHUE

JP11 c(hOpPMHUPOBAHHOCTH IPAKJAHCKOM MO3ULIMK 00Y4YarOIIerocsi Kak akTUBHOTO U OT-
BETCTBEHHOI'0 YIEHA POCCUHCKOI0 00LIeCTBa

JP1.2 OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00s13aHHOCTEH, YBa)KECHHIE 3aKOHA U
MpaBONOpsJIKa

JIP 1.3 MPUHATHE TPAJAULMOHHBIX HAlIMOHABHBIX, O0OIIEYEIOBEYECKUX TYMAHUCTUYECKUX U
JEMOKPATHYECKUX [IEHHOCTEH

JIP 1.6 YMEHHUE B3aUMOJICHCTBOBATh C COLIMAIbBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C UX

(GYHKIMSMU ¥ Ha3HAYEHUEM

2. HanI/IOTI/I‘IeCKOE BOCIIUTAHHC

JP21

c(OpPMHUPOBAHHOCTh POCCUNCKON Tpa’kKJaHCKOM WACHTUYHOCTH, YBAXKEHHS K IPO-
LUIOMY U HaCTOSIIEMY POCCUMCKOM MaT€MaTHUKH, IEHHOCTHOE OTHOILIECHHUE K JOCTH-
KEHUSAM POCCHMCKHX MaTEMaTUKOB U POCCHUMCKON MaTeMaTH4ECKOM IIKOJIbI, HC-
MOJIb30BaHME 3TUX JOCTIDKEHHH B IPYTMX HayKaX, TEXHOJIOTHAX, cepax IKOHOMH-
KHU;

3. I[yXOBHO-HpaBCTBeHHOQ BOCIIUTAHHEC:

JIP 3.1 OCO3HAHME AYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoa

JIP 3.2 c(hOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEICHUS

JIP 3.3 CIIOCOOHOCTh OIIEHUBATH CHUTYAIIMIO U TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTH-
pysCh Ha MOpaJIbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH

JIP 3.4 OCO3HAHME JIMYHOTO BKJIAJIa B TOCTPOCHUE YCTOHYUBOTO OY/IyIIEro

4, DcreTnyeckoe BOCIUTAHUE:

JP4.1 ACTETUYECKOE OTHOIIEHUE K MHPY, BKIKOYasl 3CTETUKY BKJIIOYasi ICTETUKY MaTeMa-
TUYECKHUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/ay, PEIIEHHUH, paccyXIeHUH, BOCIIPH-
MMYHMBOCTh K MAaTEMaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUIOB HCKYCCTBA;

5. Pu3nyecKoe BOCIUTAHHE:

JIP 5.1 c(OpPMUPOBAHHOCTh YMEHUS IPUMEHATh MaTEMaTHUECKHUE 3HAHUS B HHTEpecax 370-
poBOTrO U Ge30macHoro oopasa >KM3HH, OTBETCTBEHHOT'O OTHOILIEHHS K CBOEMY 370-
POBBIO

JIP5.2 noTpeOHOCTh B (PM3MUECKOM COBEPIIEHCTBOBAHUH, 3aHATUSAX CIIOPTUBHO-

O3)10p0BHTCJ'IBHOI>i JACATCIBHOCTBIO

6. TpyaoBoe BocnuTaHue:

JIP 6.1 TOTOBHOCTb K TPYJY, OCO3HaHHE IEHHOCTU MacTepCTBa, TPy 10Jt00ne

JIP 6.2 TOTOBHOCTbH K aKTUBHOM JEATEIIBHOCTH TEXHOJIOTMYECKOM U COLIMaIbHOM HaIpaB-
JIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITENILHO BBITIOJI-
HSAThH TaKYIO JICATECIHLHOCTh

JIP 6.3 MHTEpPEC K pa3andHbIM cepam npodheCcCHOHATBHON NeTEIbHOCTH, CBSI3aHHBIN C
MaTEeMaTUKOU U €€ MPUJIOKEHUSIMH, YMEHHUE COBEPIIaTh OCO3ZHAHHBIN BHIOOp Oy 1y-
e npodeccun U peaaTn30BbIBATh COOCTBEHHBIE JKU3HEHHBIE TIAHBI

JIP 6.4 TOTOBHOCTB U CITOCOOHOCTH K MAaTEMAaTHYE€CKOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO

Ha NPOTKCHUN BCEM KU3HU

7. DKoJ0TNYECKOE BOCIIUTAHME:

JP7.1

Cc(OPMHPOBAHHOCTh JKOJIOTUYECKON KYJIbTYphl, TIOHUMAHUE BIUSHHUS COLUAILHO-
SKOHOMMYECKUX IMPOLECCOB HA COCTOSHUE MPUPOAHON M COLMAIBHOM CpEbl, 0CO-
3HaHUE II100aTBbHOI0 XapakTepa IKOJOTHUECKUX MPOOIeM OpUEHTAIUS Ha TIPUMEHE-
HUE MaTeMaTUYeCKUX 3HAHUU I PeLIeHUs 3a/1a4 B 00JIaCTH OKpY»Karolleil cpeapl,
IUIAHUPOBAHUE MOCTYINKOB U OLIEHKH MX BO3MOJKHBIX IOCJIEICTBUM ISl OKpYXaro-

EN Cpebl;




8. LleHHOCTH HAYYHOT0 MO3HAHMSA:

JIP 8.1

c(OpMHPOBAHHOCTH MHUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOILECTBEHHOM NPAKTHKH, TIOHUMaHHE MaTeMaTU4ECKO HayKu
Kak c(hepbl UeIIOBEUYECKOM NeTETbHOCTH, ITAIIOB €€ Pa3BUTUS U 3HAYUMOCTH IS
pa3BUTHsI LUBUIM3ALUU

JIP 8.2

OBJIQJICHUE SI3IKOM MAaTEMATUKH U MaTEMATHYECKOU KYJIBTYPOH KaK CpEICTBOM I1O-
3HaHUs MUpa

JIP 8.3

OCO3HAHUC ICHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBJIATH IPOCKT-
HYIO 1 UCCJIEA0BATCILCKYIO JCATCIbHOCTh MHANBUAYAJIbHO U B I'PYIIIIC

Memanpeomemmnuwle pe3yibmamot
MeTtanpeaMeTHbIe pe3yIbTaThl OTPAXKAIOT OBIAJCHUE YHUBEPCATHHBIMU YICOHBIMH JCH-
CTBUSIMHU — [1I03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMHU, PETYJIATHBHBIMHU.

1. YHuBepcajibHble 03HABaTeEJbHbIE J1eiiCTBUS

oazoevle no2uyecKue oelicmeus:

MP 11

BBIABJIITE W XapPaKTCPU30BATh CYIICCTBCHHBLIC MPU3HAKHU MATCMATHYCCKUX 00BEK-
TOB, HOHHTHﬁ, OTHOIIICHUH MCKAY HNOHATUAMU, (I)OpMYJ'II/IpOBaTB OIpCacCICHUsA I110-
Hi[THfI, YCTaHAaBJIMBATb CyHIGCTBeHHBII\/JI IIPpU3HAK Knaccn(bmcaunn, OCHOBaHUA IJIA
O606H.I€HI/I$I W CpaBHCHMU:, KDUTCPUHN ITPOBOJMMOI'O aHAJIMU34a,

MP 1.2

BOCIPUHUMATh, (POPMYJIUPOBATh U NMPeoOpPa30BbIBATH CYKJIEHUS: YTBEPAUTEIIbHbBIE
U OTpULIATeNIbHbIE, €IMHUYHbIE, YACTHBIE U O0IIIE, YCIOBHBIE;

MP 1.3

BBIBIIITH MAaT€MaTU4ECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IIPOTUBOPEYHs B
¢dakTax, JaHHBIX, HAOMIONEHUIX U YTBEP)KICHUAX, MpeagaraTb KpUTEPUU Ul Bbl-
SIBJICHUS] 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNI;

MP 1.4

JIeJIaTh BBIBOJBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U WHIYKTHB-
HBIX YMO3aKJIIOUEHHI, YMO3AKIIOYEHUH 110 AaHAJIOTHH;

MP 1.5

IIPOBOJUTHL CaMOCTOATENIBHO JI0KAa3aTeIbCTBA MAaTEMaTUYECKUX YTBEPXKIACHUI
(npsiMble U OT MPOTUBHOTIO), BHICTPAUBATh apryMEHTALUIO, IPUBOJUTH IIPUMEPHI U
KOHTpIpUMEPbI, 000CHOBBIBATh COOCTBEHHBIE CY)KJICHHSI U BBIBOJBI;

MP 1.6

BBIOMpaTh crioco0 pelieHus: yueOHOM 3ajaud (CpaBHMBATh HECKOJIbKO BapUaHTOB
peleHust, BbIOUpaTh HanboJsiee MOAXO/SAIUN C yUeTOM CaMOCTOSITENIHO BbIEIICH-
HBIX KPUTEPHUEB).

Oazoevle uccieoosamenvCcKue 0elcmeus:

MP 1.7

HCIOJIb30BaTh BOMPOCHI KAK MCCIEIOBATENIbCKUN MHCTPYMEHT IMO3HaHUA, (opMy-
JUPOBATh BOMPOCHI, PUKCUPYIOLINE MPOTUBOPEUNE, NpolIeMy, YyCTaHABIUBATh UC-
KOMOE€ U JIaHHO€, (HOpMUPOBATh TUIIOTE3Y, ApIYMEHTHPOBATH CBOIO MO3UIIMIO, MHE-
HHE;

MP 1.8

MPOBOJIUTH CaMOCTOSITENIbHO CIUIAHUPOBAHHBIA HKCIIEPUMEHT, HUCCIEIOBAHHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTU4eCKOro 0ObEKTa, SBJICHUS, TTPOIIECCa, BbI-
SIBIICHUIO 3aBUCUMOCTEN MKy 00bEKTaMu, SIBJICHUSIMH, MIPOIIECCAMU;

MP 1.9

CaMOCTOATENbHO (OPMYITUPOBATh 00OOIIEHUsT U BBIBOJIBI 10 PE3yJbTaTaM IMPOBE-
JICHHOTO HaOI0eHMsI, MCCIIEOBAHNUS, OLIEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX pe-
3yJIbTAaTOB, BEIBOJIOB U 00OOIICHUH;

MP 1.10

MPOTHO3UPOBATH BO3MOKHOC PA3BUTUC IPOIECCA, a4 TAKKC BbIABUTATH ITPCAIIOJIO-
KCHHA O €0 Pa3BUTHM B HOBEIX YCIIOBUSAX.

paodoma c ungpopmayueii:

MP 1.11

BBISIBIIATH Je(UIMTH HHGOPMAIINH, TAaHHBIX, HEOOXOAUMBIX I OTBETA HA BOIPOC
Y JUUIs pELIEHUs 3a/1a4u;

MP 1.12

BbIOMpPATh MHGPOPMALIMIO U3 MCTOYHUKOB PAa3IMYHBIX TUIIOB, aHAIW3UPOBATh, CH-
CTEeMAaTU3UPOBAaTh M WHTEPNPETUPOBATH MHPOPMAIMIO PA3IUYHBIX BUIOB U (GopM




MPCACTABJICHUA,

MP 1.13 | ctpykTypupoBaTh HH(OpMAIHMIO, MPEICTABIATh €€ B PasIMYHbIX (hopmax, MILIIO-
CTPUPOBATh rpauuECcKH;
MP 1.14 | oueHuBaTh HAAEKHOCTh HH(DOPMAIMM 1O CAMOCTOSTENHHO C(HOPMYIHMPOBAHHBIM

KPUTEPUSIM.

2. yHI/IBepcaJH)HLIe KOMMYHUKATHUBHBIC JelCcTBHUA:

obwenue:

MP 2.1

BOCIIPUHUMATh U (POPMYITUpPOBATh CYXKIEHHS B COOTBETCTBUU C YCIOBHSAMHU M IIE-
JSIMH OOILEHMS], SICHO, TOYHO, IPAaMOTHO BBIPAaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
IIACbMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS 110 XOJy pElICHUs 3a]a4l, KOMMEHTUPO-
BaTh II0JyYECHHBIN PE3yJIbTaT;

MP 2.2

B XoJle¢ OOCYXKIEeHHs 3a7aBaTh BOINPOCHI IO CYIIECTBY OOCY>KIaeMOW TEMBI, MPO-
OneMbl, peraeMoil 3aJaur, BBHICKA3bIBaTh HJIEH, HAllEJICHHbIE Ha MOWCK pEIICHUS,
COIIOCTABJIATH CBOM CYXKJECHHUSA C CYXKICHUSAMHU APYTUX YYaCTHUKOB TUanora, ooHa-
PYXHBaTh pa3inyde M CXOJCTBO IMO3UIMHA, B KOPpeKTHOU (hopme (hopMyarpoBaTh
pa3HorIacHsi, CBOM BO3PaKECHHS;

MP 2.3

MpCACTABJIATE PE3YJIbTAThl PCIICHUA 3aJa4r, SKCIICPUMCEHTA, UCCIICAOBAHUA, ITPOCK-
Ta, CAMOCTOSITEIbHO BBIOMpATh (popMaT BEICTYIUICHHS C YYETOM 33714 ITPe3eHTalUuH
1 0COOEHHOCTEN ayIUTOPUH.

COBMECMHAA 0eAMEIbHOCHb:

MP 2.4

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

MP 2.5

y4acTBOBATh B IPYIIOBBIX Gopmax paboThl (00CykaeHUs, 0OMEH MHEHH, "MO3ro-
BbIE IUITYPMbI" U UHBIE), BBIIOJHITH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOU
JEHCTBHUS C APYTUMHU YJIEHaMU KOMAaHbI, OLIEHHBATh KaueCTBO CBOETO BKJIAJa B
OOImMH MPOAYKT MO KPUTEPHUSAM, CPOPMYIMPOBAHHBIM YYACTHUKAMHU B3aMMOJICH-
CTBHUSL.

3. YHI/IBepca.TIbHLIe PEryJassTUBHBIC JelcTBHUA:

camoopzanulauyus:

MP 3.1

COCTABJIATh IUIAaH, AJITOPUTM DPELIEHUs 3a/laud, BEIOMpPATh CHOCO0 pelIeHus ¢ yue-
TOM HUMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH C y4€TOM HOBOM HH(OpMAaIMH.

CAMOKORmMPOJ1b:

MP 3.2

BIIa/IETh HaBBIKAMH I[1O3HABATENBHON pe(dICKCHU KaK OCO3HAHHS COBEPIIAEMBIX
JEUCTBUM M MBICIIMTEIIBHBIX MPOIIECCOB, UX PE3YIbTAaTOB, BIAJETh Criocobamu ca-
MOIIPOBEPKHU, CAMOKOHTPOJS IPOLECCAa U PE3ysbTaTa PEUIEHUs MaTEMaTH4YEeCKOU
3a/1a4u;

MP 3.3

npeaABUACTL TPYAHOCTH, KOTOPBIC MOT'YT BO3HUKHYTH IIPpHU PCHICHUU 3a/la4H, BHO-
CUTb KOPPCKTUBBI B ACATCIBHOCTH Ha OCHOBC HOBBIX O6CTO$ITCJ'II)CTB, JaHHBbIX,
Haﬁ,[[eHHBIX OH_II/I6OK, BBIABJICHHBIX pr,HHOCTeI\/'I;

MP 3.4

OLICHUBATh COOTBETCTBHME pPE3yNbTaTa LIETH U YCIOBUSIM, OOBSACHATH MPUUUHBI J10-
CTHXKCHMSI WIIM HEJIOCTH)KEHUS pe3yJbTaToOB JIEeATeIbHOCTH, HAXOAUTh OMIMOKY, /1a-
BaTh OLICHKY IPHOOPETEHHOMY OTIBITY.

Ilpeomemmnoie pe3yromamel.
[IpenMeTHBIE pe3yabTaThl OCBOSHHUS OCHOBHOW OOpa30BaTeIbHOU MpOrpaMMbl oOecredn-
BalOT BO3MOXKHOCThH JTaJIbHEUIIEr0 YCIEUTHOTO MPOodeCcCHOHATBHOTO O0y4YeHUs M MPOQeccHo-
HAJIBHOU JIeATEeIHHOCTH.




Kon, HaumeHOBaHNE
KOMIICTCHIIUN

CooTBeTcTBYIOLINE TPEAMETHBIE PE3YJIbTATHI

OK 01. Beibupars crio-
coOBbI peleHus 3a1a4
npodeCcCuOHATBHON
JESTEIILHOCTH MPUME-
HUTEJBHO K Pa3IMYHBIM
KOHTEKCTaM

[IP1  Ywucna v BBIYUCIECHUS:

OIEpUpPOBATh TMOHATUSMU: PALUOHAIBHOE WU JIEHCTBUTEIILHOE
YHCII0, OOBIKHOBEHHAs U JECSITUYHAS APOOb, IPOLIEHTHI;

BBINOJIHATE apu(METHYECKHE ONEpaluy C PAlMOHAIBHBIMU H
JEHUCTBUTEIbHBIMY YUCIIAMU;

BBINOJIHATE MPHOIM)KEHHBIE BBIYUCICHHS, HCIIOJB3YS IpaBHiIa
OKpYIJICHUS, Ie]aTh IPUKUIKY U OLICHKY PE€3yJIbTaTa BEIYUCIICHUN;

OIEpUpPOBaTh TOHATUSAMU: CTENEHb C LEJIBbIM IOKa3aTeleM,
cTaHgapTHas (opMma 3amucu AEHCTBUTEIBHOIO YHUCIA, KOPEHb HATY-
paTbHOW CTENEHH, UCIIOJIb30BaTh MOAXOANIIYI0 (opMy 3amucH Jei-
CTBUTEJIBHBIX YUCEJI Ul PELICHHs NMPAKTUYECKUX 3a1ad U IPEICTaB-
JICHUS 1aHHBIX;

OIIEpUPOBATh INOHATHUAMU: CHUHYC, KOCUHYC U TAaHIEHC IIPOM3-
BOJILHOTO YTJIa, HCIIOJIb30BaTh 3aIMCh MPOU3BOJIBHOTO yIila yepe3 00-
paTHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

[IP2  VYpaBHeHUs U HEpPABEHCTBA!

OIIEpUPOBATh NOHITUAMM: TOXKIECTBO, YPABHEHHUE, HEPABEHCTBO,
1enoe, paluoHaIbHOE, HppallMOHAIbHOE YpaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHHUE;

BBITIOJIHATH TPE00pPa30BaHMsI TPUTOHOMETPHUYECKUX BBIPAKECHUI
U peliaTb TPUTOHOMETPUYECKHUE YPABHEHUS;

BBIIIOJIHATH IIPE0OpPa30BaHusl LENbIX, PAllMOHAIbHBIX U UppALU-
OHAJIBHBIX BBIPAXXEHUH M pelIaTb OCHOBHBIE THUIIBI LIEJBIX, PaLHO-
HaJIbHBIX U UPPALMOHAJILHBIX YPABHEHUM U HEPABEHCTB;

IIPUMEHSTh YPAaBHEHUS U HEPABEHCTBA JUIsl PEILICHUS MaTEMAaTH-
YeCKUX 3a/ay M 3aJad U3 pa3IU4HbIX 00JIaCTe HAyKHW U peabHOU
JKU3HU;

MO/JICIMPOBATh peajibHbIE CUTYAIlMH Ha SI3bIKE aJreOpbl, COCTaB-
JATh BBIPAXXCHMSI, YPABHEHMSI, HEPABEHCTBA I10 YCIIOBHUIO 3a/layM, HC-
CJIeI0BaTh IOCTPOEHHBIE MOJEININ C UCIIOJIb30BAHUEM alllapara anreo-
PBIL.

[IP3  ®yukuuu u rpapuku:

OTIEpUPOBATH MOHATUAMHU: (DYHKIMS, CIOCOOBI 3a1aHus (DyHK-
UM, 00NacTh ONpEeAETIeHUS U MHOKECTBO 3HaueHUH (yHKIMH, Tpa-
¢uk QyHKIMHU, B3aUMHO 00paTHbIE (QYHKIUY;

ONIEpPUPOBATh MOHATUSMH: YETHOCTh M HEUYETHOCTb (DYHKIUH,
HYJU (QYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

UCIOJIb30BATh TpapuKK QyHKIMHA U1 pelIeHns] ypaBHEHUH;

CTPOUTH U YNTaTh rpadUKu JTMHEHHON (PYHKUINHU, KBaAPATUUHON
(byHKINH, CTeNeHHON (QYyHKIMM C IIeTIBIM TIOKa3aTeleM;

MCIO0JIb30BaTh rpaduku GyHKIUHN Ui UCCIEI0BaHUs MPOLIECCOB
U 3aBHCHUMOCTEH MpH pEelIeHNnH 3a/1a4 U3 APYrHX y4eOHbIX MPeIMETOB
U pealibHOM JKHU3HM, BBIpaXKaTh (OpMYyJIaMU 3aBUCUMOCTH MEXIY Be-
JUYUHAMHU.

[IP4  Hauvana MmaTeMaTH4YECKOI'O aHAIU3A:

OIEepPUPOBATh MOHATHAMM: IOCIEI0BATEIBLHOCTh, apudpmernye-
CKas U TeoMeTpUYecKasi IpOrpeccui;

OINEepPUPOBATH MOHATHIMHU: OECKOHEUHO YOBIBaIOIasi reOMETpH-
Yeckasi TMPOrpeccHsi, cymMmMa OECKOHEYHO YOBIBAIOIIEH TeoMeTpHYe-
CKOHM IPOrpeccuy; 3aAaBaTh MOCIEN0BATEIBHOCTH PA3IMUHBIMU CIIO-
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cobamu;

HCIIOJBb30BaTh CBOMCTBA IIOCJIENOBATEIBHOCTEN U IPOrPECCHU
JUIsl PEILICHUS PEANIbHBIX 3aJa4 IPUKIAIHOTO XapaKTepa.

I[IP5  MHoxecTBa U JIOTHKA:

OIlIEpUPOBATh MOHATUAMM: MHOYKECTBO, OIEpAallUM HaJ MHOMKe-
CTBaMHM; MHCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIM anmapar s
ONMCAHUS PEalbHBIX IIPOLECCOB U SBICHUM, IIPU PEILICHUH 3a1a4 U3
JIPYTUX y4eOHBIX NIPEAMETOB;

OIIEpUPOBATh INOHATHUAMHU: ONPEICIICHUE, TEOPEMA, CIEICTBUE,
JI0Ka3aTeJIbCTBO.

[IP6  Yucna u BIYUCIECHUS:

ONEPUPOBATH MOHATUAMU: HATYPAJIBHOE, LEJI0€ YHUCIIO, UCIIOJIb-
30BaTh NPU3HAKU JCIUMOCTH LIEJIBIX YHCEN, PA3JIOKEHHE 4YhCiIa Ha
IIPOCTHIE MHOKUTEIIN JUIsl pELIEHUS 3a/1a4;

OIIEpUPOBATh INOHATHEM: CTEIECHb C PALMOHAIBHBIM IIOKa3aTe-
JeM; ONepupoBaTh MOHATHAMHU: JIOTapupM YHCIA, ACCATUYHBIC U
HaTypajbHbIE JOrapu(PMBbl.

I[IP7  YpaBHEHMS U HEPABEHCTBA!

MIPUMEHSTh CBOWCTBA CTENEHM JUIsl NMpeoOpa3oBaHMs BbIpake-
HUH, ONEpUPOBATH MOHATUAMU: IOKA3aTEJIBHOE YpaBHEHUE U Hepa-
BEHCTBO, PEIIaTh OCHOBHBIC THUIIbI IIOKA3aTEJIbHBIX YPABHECHUN U HE-
PaBEHCTB;

BBIIIOJIHATh IIPE0Opa30BaHUsl BBIPAXKEHUI, cOAepXkallux Jora-
puQMBI, ONepUpoBaTh MOHATUSAMHU: JIorapuMuyeckoe ypaBHEHHE U
HEPAaBEHCTBO, PELIATh OCHOBHBIE THUIIbI JOTapU(PMUUECKUX YpaBHEHUN
Y HEPABEHCTB;

HaxOJWUTh PEIICHUs IMPOCTEUIINX TPUIOHOMETPUYECKUX Hepa-
BEHCTB;

ONEPUPOBATh MOHATUAMH: CHUCTEMA JIMHEHMHBIX YPaBHEHHUU U €€
pEIlIEeHUE, UCIIONIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHWMM Ul pellie-
HUS NIPAKTHYECKUX 3a/1a4;

HaxOJUTh PELICHUs MPOCTEHIINX CUCTEM U COBOKYITHOCTEW pa-
[IMOHAJIbHBIX YPABHEHHI U HEPABEHCTB;

MOJIEJINPOBATh peajibHbIE CUTYAIlMH Ha sI3bIKE aJreOpbl, COCTaB-
JSATh BBIPAKECHHUSI, YPABHEHMS, HEPABEHCTBA M CHUCTEMBI 10 YCJIOBHIO
3a/1a4y, UCCIEA0BATh TOCTPOECHHBIE MOJENIH C UCIIOIb30BAHUEM alllla-
pata ajnreopsbl.

P8  dyHkuuM U rpapuKu:

ONEpUpPOBATh MOHATUSAMU: IepuoaudecKas (YHKLUS, MpoMe-
XKYTKH MOHOTOHHOCTH (YHKIMH, TOYKH SKCTpeMyma (DyHKIUH,
HauOoJbIlIee U HAaUMEHbIIee 3HaUeHUsI PYHKIIMU Ha IPOMEXKYTKE, UC-
MOJIb30BaTh UX IS MccieloBaHUs (YHKINH, 3alaHHON TpapuKoM;

ONEpUpPOBaTh MOHATUSAMU: TpapUKU MOKa3aTEeJIbHOH, jorapud-
MHUYECKOM M TPUTOHOMETPHUECKUX (PYHKIMI, n300pakaTh UX Ha KO-
OpPJIMHATHOM IIJIOCKOCTH M WCITOJIB30BAaTh U1l PEIICHUS] YPAaBHEHUHN U
HEPaBEHCTB;

n300paXkaTh Ha KOOPAWHATHOW MIIOCKOCTU TpadUKU JIMHEHHBIX
YPaBHEHHH W HCIOJIb30BaThb UX ISl PELICHHUs] CUCTEMBI JIMHEHHBIX
YPaBHEHU;

UCMOJIb30BaTh I'paduKu GYHKIMN U UCCIIE0BAaHUS POIIECCOB
Y 3aBUCUMOCTEH U3 IPYrUX y4EOHBIX TUCIUIUINH.

I[IP9  Hauana MareMaTH4ecKOro aHalIu3a:




OIIEpUPOBATH MOHATHSIMU: HETIpepbIBHAsA (QYHKILINSA, TIPOU3BOIHAS
(GyHKLIMHU, HCHOJIB30BATh T€OMETPUUYECKHH W (U3UYECKUH CMBICTT
IPOM3BOIHON JJIs pellIeHus 3a/1a4;

HAXO/JUTh TNPOU3BOAHBIC JIEMEHTAPHBIX (YHKIUH, BBIYUCIATH
IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKIIHH;

WCIOJIb30BATh MPOM3BOJHYIO JIsi MCCIeNOoBaHUA (DYHKIMHM Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, NPUMEHATh PE3ylbTaThl HCCIEI0BA-
HUS K TIOCTPOCHUIO TPa(HKOB;

UCIOJIb30BAaTh MPOM3BOJHYIO [UIl HAXOXIEHUS HAaWIydIlIero
pelIeHUs B MPHUKJIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKHX,
3ajjayax;

ONEepPHUPOBATH TOHATHSAMU: NEPBOOOpa3Hasi M WHTErpaji, NOHU-
MaTh FeOMETPUYECKUH U (PU3MUECKHUI CMBICIT HHTETpaa;

HAXOJUTh NEPBOOOPA3HBIC FITEMEHTAPHBIX (PYHKUIUH, BBIYUCIIATD
UHTErpal
no ¢opmyne Hetorona-Jleitbuuna;

pelmiaTb TNpUKIAJHbIE 3aJauyd, B TOM 4YHCIE COLMAIbHO-
HKOHOMHYECKOTO U (PU3MUYECKOro XapakTepa, CpeACTBAMH MaTeMaTH-
YeCKOro aHaIM3a.

IIP 10 omepupoBaTh NOHATHAMHU: TOUKA, IPSIMast, INIOCKOCTb;

MPUMEHSTh aKCHOMBI CTEPEOMETPHH M CIEICTBHS W3 HUX IPH
pELICHUH T€OMETPHUECKUX 3a/a4;

OIIEPUPOBATH MOHATHSAMHU: TAPAIUICTBHOCTh M TIEPIICHINKYIISIP-
HOCTb MPSIMBIX U IUNIOCKOCTEH;

KJaccu(UIMpPOBaTh B3aUMHOE PACIIONIOKEHHE TPSMBIX U ILIOC-
KOCTEH B IPOCTPAHCTBE;

OTIEPUPOBATH MOHATUSMH: JABYTPAHHBIN YTroJI, TpaHu ABYTPaHHO-
ro yria, peOpo JBYrpaHHOrO yIJia, JIMHEHHBIH yroyl ABYIpaHHOTO YI-
Ja, TpagycHas Mepa ABYIPaHHOTO YIJIa,

OIIEpUPOBATh NMOHATHSAMM: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBI-
NYKIBIA MHOTOTPAaHHHK, JJIEMEHTHl MHOTOTPAaHHWKA, MPAaBUIBHBINA
MHOT'OI'PaHHUK;

pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (TIHpamMuna,
pU3Ma, IPSAMOYTOJIbHBIN Napasienenunes, Kyo);

KJlaccu(UIIMpPOBaTh MHOTOTPAHHUKH, BBIOMpPAs OCHOBAHUS IS
KJaccu(uKauuy (BBIIYKIblE M HEBBIIYKIblE MHOTOIPAaHHHUKH, Ipa-
BUJIbHBIE MHOTOTPAHHUKH, NPSAMbIE W HAKJIOHHBIC MPHU3MBI, Tapalie-
JICTIUTIC IBI ),

OTIEpPHPOBATH MOHITUSIMH: CEKYIIasi INIOCKOCTh, CEYCHHE MHOTO-
I'PaHHUKOB; OOBACHATH MPHUHLUIBI IOCTPOECHUSI CEYEHUH, UCHOIb3Ys
METOJI CJIeJIOB; CTPOUTH CEUEHHS] MHOTOTPAHHUKOB METOJOM CIIE/IOB,
BBINOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXHM M3 PUCYHKOB HPOCTHIX
00BeMHBIX (UTYp: BUJI CBEPXY, COOKY, CHU3Y;

pemaTh 3aJa4d Ha HaXOXKJCHHE T'€OMETPHUYECKUX BEJIHYUH I10
o0pa3laM WM aaropuTMaM, MPHUMEHSS W3BECTHHIC AHAJTUTUYCCKHE
METO/BI MPU pEIIeHUH CTaHAAPTHBIX MAaTEMAaTUYECKHUX 3a]ay Ha BbI-
YHCIICHHE PACCTOSHUI MEXIy JBYMSI TOUYKAMH, OT TOYKHU JIO TPSIMOH,
OT TOYKH JI0 IJIOCKOCTH, MEX/1Y CKPEIIHNBAIOIIMMHUCS TPSIMBIMU;

pemaTh 3a/Ja4i Ha HAaXOXKJICHHE T'€OMETPHYECKUX BEITUYHMH IO
o0Opa3laM WM ajJropuTMaM, HMPUMEHSS W3BECTHbIE AHAIUTUYECKHE
METO/BI TP PEIICHUH CTaHAAPTHBIX MAaTEMAaTHYECKHX 3a]ad Ha BbI-
YHCJICHUE YIJIOB MEXKIY CKPEIIMBAIOIMIMMUCS NPSIMBIMU, MEXIY Mps-
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MOH ¥ IJIOCKOCTBIO, MEX/Y INIOCKOCTSIMU, ABYIPAHHBIX YIJIOB;

BBIUUCIIATE O0BEMBI M IUIOLIAJN MOBEPXHOCTEH MHOTOIpaHHU-
KOB (IIpU3Ma, NHpamMKa) ¢ IPUMEHEHUEM (OpMyJl, BBIYUCIATH COOT-
HOILICHUS MEXIYy IUIOUIaJIMU MOBEPXHOCTEH, 00beMaMH IOJA00HBIX
MHOTI'OI'PaHHHUKOB;

OIEpUpPOBATh MOHATUSMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP,
0Chb U IUIOCKOCTb CHUMMETPHUH, LEHTP, OCh M IUIOCKOCTh CUMMETPUHU
burypsr;

U3BJIEKaTh, MPeoOPa30BbIBATE M HMHTEPIPETHPOBATH MH(POpMa-
IIUI0 O TMPOCTPAHCTBEHHBIX I€OMETPUUECKUX (HUrypax, MpeICTaBIICH-
HYIO Ha YepTeXax U PUCYHKAX;

MPUMEHATh TeOMETpUYecKre (PaKThl A PEUICHUs CTEPEeOMET-
PUUECKHUX 3ajlay, IPENoIaralolliuX HECKOIBKO 1IaroB peIeHus], €CIu
yCIIOBHS IPUMEHEHHS 33]JaHbI B IBHOH (opme;

IPUMEHATh MPOCTEHIINE MPOrpaMMHbIE CPEICTBA M 3JIEKTPOH-
HOKOMMYHHUKALMOHHBIE CHUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX
3ajay;

MPUBOJUTL TMPUMEPHl MAaTEMaTHYECKMX 3aKOHOMEpPHOCTEH B
IIPUPOJIE U JKU3HHU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB F€OMETPUM B
UCKYCCTBE;

MIPUMEHSTh IOJY4YEHHbIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh
peanbHble CUTYallMM U MPUMEHATh U3y4YEHHbIE MOHATHUS B IpoLEecce
MOWCKA PEUICHUsT MaTeMaTHYeCKH CQOPMYIUPOBAHHOW NpPOOIEMBI,
MOJICJIUPOBaTh peajlbHble CUTYalluu Ha fA3bIKE T'€OMETPUHU, HCCIEO-
BaTh MOCTPOCHHBIE MOJEIU C HCIOJIb30BAaHUEM T'€OMETPUUYECKUX II0-
HATHH U TeopeM, ammapara ajreOpbl, pemarh MpakTUYeCKUe 3a/1auH,
CBSI3aHHbIE C HAXOXKJCHUEM F€OMETPUUECKUX BEIUYHUH.

IIP 11 omnepupoBaTh MOHATUSAMM: LMJIUHAPUYECKAs IOBEPX-
HOCTB, 00pa3ylolye NUIMHIPUYECKONH MOBEPXHOCTH, IWJIMHAP, KO-
HUYECKasi IOBEPXHOCTh, 00pa3ylole KOHUYECKON MOBEPXHOCTH, KO-
HyC, cepryeckas MOBEPXHOCTb;

pacrio3HaBaTh Tella BpaleHus (LHINHIP, KOHYC, cdepa U map);
OOBSACHATH CHOCOOBI MOJTYYEHHS TeJl BpallleHUs; KIaCCUPHUIMPOBATH
B3aMMHOE Pacroyio’keHue cepsl U MIOCKOCTH; ONEpUPOBATh OHATH-
SIMU: I1apOBON CErMEHT, OCHOBAaHUE CEIMEHTA, BHICOTa CETMEHTA, I11a-
POBOIi CJI0M, OCHOBAHUE IIAPOBOTO CJIOSI, BBICOTA ILIAPOBOTO CJIOS, I1a-
POBOW CEKTOD;

BBIUUCIIATE 00BEMBI U IUIOLIA/IM MMOBEPXHOCTEN TeN BpalleHus,
FEOMETPUUECKUX TeJl C MPUMEHEHHEM (opMyT;

OIIEepUPOBATH MOHATUSAMH: MHOTOI'PaHHUK, BIIMCAHHBIN B cdepy
Y ONUCaHHBIN OKOJIO ceprl, cepa, BMCaHHAS B MHOTOTPAaHHUK WU
TEJIO BpaILEHUs;

BBIUYHCIISATh COOTHOILIEHUS MEXAY IUIOUIaJIsIMU MOBEPXHOCTEN U
00beMaMu MOAOOHBIX Tel;

n300paxaTh H3yyaemble (QUTYpPHl OT PYKH U C THPUMEHEHUEM
IIPOCTBIX YEPTEKHBIX HHCTPYMEHTOB;

BBITIOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IPO-
CTBIX O0OBEMHBIX (DUTYp: BUJ CBEpPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS
TeJ BpaIlleHHUS;

U3BJIEKaTh, MHTEPIPETUPOBATh U MpeoOpa3oBbIBaTH MH(OpMa-
IIMIO0 O MPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (PUrypax, MpeacTaBleH-
HYIO Ha YepTeKax U PUCYHKAX;

11




OIIEpUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH JACUCTBUS CIOXKEHHUS BEKTOPOB, BHIYMTAHHS BEKTO-
POB ¥ YMHOXEHHs BEKTOpa Ha YUCIO, OOBACHATh, KAKUMU CBOWCTBa-
MU OHH 00J1a/1al0T; IPUMEHAThH PABUIIO MapaUIeIIeTIUIIeAa;

OIIEpPUPOBATH MOHATUAMU: JIEKAPTOBBI KOOPIUHATHI B MPOCTPaH-
CTBE, BEKTOp, MOJAYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI
BEKTOpa, Yrojl MeXIy BEKTOpaMH, CKaJIIpPHOE MPOU3BEJIECHHE BEKTO-
POB, KOJUTMHEAPHBIE ¥ KOMIUTAHAPHBIE BEKTOPBI;

HaXO/JUTh CYMMY BEKTOPOB M IIPOM3BEACHUE BEKTOpa Ha YMCIIO,
yrojl MEXIY BEKTOpaMH, CKaJISIpHOE MPOU3BENICHHE, PACKIIAIbIBATh
BEKTOP I10 JIBYM HEKOJIJIMHEAPHBIM BEKTOPaM;

3aJaBaTh IJIOCKOCTh YPAaBHEHHEM B JEKapTOBOM CHCTEME KOOp-
JMHAT; IPUMEHATh FreoMeTpruYecKre (PaKThl i peIIeHUs] CTEPEOMeT-
PHUECKUX 3a]1a4, IPENOIaraloIlnX HECKOIBKO [IaroB PEeIIEHHs, eCIIU
yCIIOBHS IPUMEHEHMS 3a]JaHbl B IBHOH (opme;

pemaTh MpoCTeHIIne reOMETPUYECKUe 33a4ll Ha IPUMEHEHHE
BEKTOPHOKOOPAMHATHOI'O METO/1a;

pemaTh 3aJayl Ha JI0Ka3aTeIbCTBO MATEMAaTHYECKHUX OTHOIIE-
HUI M HaXOXXJCHHE T€OMETPHUYECKUX BEIMYMH 10 00pa3iaM WM a-
ropUTMaMm, IPUMEHSS U3BECTHBIE METObI IIPU PEIIEHUU CTaHAAPTHBIX
MaTeMaTHYECKUX 3a]1a4;

IPUMEHATh MPOCTEHIINE MPOrpaMMHbBIE CPEICTBA M 3JIEKTPOH-
HOKOMMYHUKAITMOHHBIE CHCTEMBI MPH PEUICHUU CTEPEOMETPUUYECKHIX
3ajay;

NPUBOANTH TPHUMEPHl MATEeMAaTUYECKUX 3aKOHOMEPHOCTEH B
HOPUPOJIE U JKU3HU, Paclo3HaBaTh MPOSIBICHUE 3aKOHOB I'€OMETPUU B
HCKYCCTBE;

IPUMEHATH IOJIyYCHHbIE 3HAHUS Ha MPAKTUKE: aHAJIU3UPOBATh
peanbHbIe CUTYallul W MPUMEHSTh MU3yYCHHBIC MOHSTHS B IPOLECCE
IIOUCKA PELICHUs MaTeMaTH4YecKd c(OpMyIupoBaHHOM NpPOOIEMBI,
MOJICIIPOBATh peabHbIE CHTYallud Ha S3bIKE T€OMETPHUHU, HCCIEI0-
BaTh MOCTPOCHHbIE MOJIENU C HCIOJIb30BAHUEM T'€OMETPUUYECKHX I10-
HSATHIA W TeOpeM, armapara aireOpbl, penrath MpakTHYeCKHe 3a/1a4H,
CBSI3aHHBIE C HAXO0XKJIEHUEM IT'€OMETPHUECKUX BETHYHUH.

[IP 12 4uTaTh ¥ CTPOUTH TAOIUIIBI U AUATPAMMBI;

OTIepUPOBATH MOHATUSAMU: CpeiHee apu(MeTHuecKoe, MeIuaHa,
HanOoJpIlIee, HaWMEHbIIEE 3HAUEHHE, pa3Max MacChBa YHCIOBBIX
JTAaHHBIX;

OTIEpPHPOBATH TMOHATUSAMU: CIYYalHBIA SKCIEPUMEHT (ONIBIT) U
ciyyaiiHoe coObITHE, SIEMEHTApHOE COOBITHE (JI€MEHTApHBIA UCXO/)
CIIy4aifHOTO OTIBITa, HAXOJWTh BEPOSTHOCTH B OIBITaX C PaBHOBO3-
MOKHBIMHU CITy4alHBIMU COOBITHSIMU, HAaXOAWUTh U CPaBHHUBATh BEPO-
SATHOCTH COOBITHI B M3yYEHHBIX CITyYaiHBIX SKCTIEPUMEHTAX;

HaXoAuTh U (HOPMYIHPOBATH COOBITHS: MEepecedeHrne U 00beIu-
HEHUE JAHHBIX COOBITHIA, COOBITHE, MPOTHBOMOJIOKHOE TAHHOMY CO-
OBITHIO, TTOJIB30BAThCS AUarpaMMaMu JDitiepa U GOpMyIIoi CloKeHUs
BEPOSITHOCTEH MPH PEIICHUH 33/1a4;

OIIEpPUPOBATH MOHATHIMMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCHMBIE
COOBITHS, HAXOJUTH BEPOSITHOCTH C TIOMOIIBIO TIPaBUJIa YMHOKEHUS, C
MIOMOIIIBIO JIepeBa CIIy4aifHOTO OTIBITA;

MPUMEHSITh KOMOMHATOPHOE TIPABMUIIO YMHOKEHHSI TIPH PEIICHUH
3ajiay; ONEpPUPOBATH MOHATHIMM: UCIBITAHUE, HE3ABHCUMBIE UCIIBITA-
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HUSl, CEpUsl UCIIBITAaHUM, yCIleX U HeyJada, HaXOJUTh BEPOSITHOCTU CO-
ObITUI B cepUM HE3aBUCUMBIX HCIIBITAHUH JI0 TIEPBOrO ycIexa, Haxo-
JIUTh BEPOSATHOCTH COOBITUI B CepUM UCTIbITAaHUN bepHyiuin;

OIIEpUPOBATh NOHIATUAMMU: CIydailHasi BEJIMUMHA, paclpeesieHue
BEPOSITHOCTEH, AMarpaMma pacipeesieHus.

IIP 13 cpaBHHBaTh BEPOSITHOCTH 3HAUYEHUU CIy4dallHOM BelH-
YUHBI [10 PaclpeIeIEHUI0 WU C TOMOILBIO JHarpamm;

OIEpUpPOBaTh NOHATHEM MAaTEMATUYECKOTO OXUAAHUS, MPHUBO-
JUTh NPUMEpPbI, KaK INPUMEHIETCS MaTeMaTHYeCKOe OXKHUIaHHUE CIly-
YaifHOM BEJIMYMHBI HAXOAUTh MAaTEMATUYECKOE OXUAAHUE 110 JaHHO-
My pacIpeesIeHUI0; UMETh IIPEJCTABICHUE O 3aKOHE OOJIBLINX YHCEIT;
MMETh NPEJCTABIEHNE O HOPMaJIbHOM paclpee/ICHUH.

OK 03 IlnanupoBath u
pean30BBIBaThH COO-
CTBEHHOE mpodeccuo-
HAJIbHOE U JINYHOCTHOE
pa3BUTHE; TPEIITPUHU-
MaTeJIbCKYIO JesITeIb-
HOCTb B Ipodeccuo-
HAJIBHOU cdepe, uc-
MOJIb30BaTh 3HAHUS 110
(uHaHCOBOM TpamMoT-
HOCTHU B Pa3IHMYHBIX
JKU3HEHHBIX CUTYaIUSIX

I[IP2  VYpaBHEHUS U HEPABEHCTBA:

MIPUMEHATHh YPaBHEHUSI U HEPABCHCTBA JIJISl PEILICHUS] MAaTEeMAaTH-
YecKUX 3a/Jay M 3aJad M3 pazU4HbIX 00JIacTel HAyKHW U peanbHOM
JKU3HU;

[P 3 OyHKIMU U TpadUKU:

WCTOJIB30BaTh IpaduKu GYHKIMN IS UCCIETOBAHUS MTPOLIECCOB
Y 3aBUCHUMOCTEH MpH peUIeHUH 3a7a4 U3 JPYTux yueOHBIX MPeIMETOB
U pealbHOM >KM3HU, BBIpAXKaTh (GOpMYJIaMu 3aBUCHMOCTH MEXKIY Be-
JUYUHAMU.

[IP4  Hauana mareMaTH4eCcKOro aHaIM3a:

WCIIOJb30BaTh CBOMCTBA IOCJIEAOBATEIIBHOCTEH M IPOrPECCHid
JUTSL pEILICHUS peaTbHBIX 3a/1ay MPUKJIAJHOTO XapaKTepa.

[IP5  MHoxecTBa U JIOTUKA:

OTIEpUPOBATH MOHATUSIMH: MHOXECTBO, ONEpallid HaJ MHOXKE-
CTBaMHM; MCHOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM anmapar ajs
OMHUCAHUsl PEATbHBIX MPOLECCOB M SBJICHUM, TIPU PEIICHUM 3a7ad U3
JIPYTUX y4eOHBIX MPEAMETOB;

I[IP7  YpaBHEHMS U HEPABEHCTBA!

ONEepUpPOBATh MOHATUAMHU: CUCTEMa JMHEHHBIX YpaBHEHUU U €€
pelIeHne, UCIOIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUM ISl pellie-
HUA MPAKTUYECKUX 3a/1a4;

[IP8  ®Dynkuuu u rpapuku:

WCIOJIb30BaTh rpaduku GYHKIUHN IS HCCIEA0BaHUS MPOIIECCOB
Y 3aBUCUMOCTEH U3 IPYTUX y4EOHBIX TUCIUTLINH.

[IP9  Hauana MareMaTH4eCcKOro aHaIM3a:

WCIIONb30BaTh MPOU3BOJHYIO I HAXOXKIEHUS HAWIYy4YIlero
pelIeHus] B MPUKIAJHBIX, B TOM YHCII€ COIMATbHO-DKOHOMHUYECKHUX,
3a/1ayax;

pemiath TMPUKIAIHBIE 3aJaud, B TOM YHCIE COLMAIBHO-
HKOHOMHUYECKOTO U (DHU3HUECKOTO XapakTepa, CpeACTBaMH MaTeMaTh-
YECKOI'0 aHaJIu3a.
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1.4. Konn4yecTBO 4acoB Ha OCBOCHHME IPOrPaMMBbl y4eOHOI0 NpeaAMeTa:

00beM 00pa3oBaTEIHLHOM MPOTPaMMEI - 216 yacoB, B TOM yucIe:
BO B3aMMOJCHUCTBHUH C IpenojaBareieM - 216 gacos.

2. CTPYKTYPA U COJAEPKAHUE YUYEBHOI'O IPEJJMETA

2.1. O6beM yueOHOT0 NpeaMeTa U BUAbI y4eOHOii padoThl

Buj yueOHoii padoThl Kon-Bo | OO6Bem
94acoB
O0bem o0pa3oBaTebHON NPorpaMmmbl (Bcero) 216
YuedHasi HArpPy3Ka BO B3aHMO/IEHCTBHH C NMpenoaaBaTeaeM 216
(Bcero))
B TOM YHCIIE!
TEOPETUIECKOe 00yIeHUE 78
NPAKTUYECKHUE 3aHATHS 138
7a00paTOPHbIC 3aHATHS
KOHTPOJIbHBIE pabOThI
nud. 3ader
9K3aMEeH 1

HUmoeosas ammecmayusl 6 qbopme IK3amena
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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 MHOecTBaMM. J[uarpammel Diinepa—Benna. Panmonans- 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. ApupMeTHyecKie onepanyu ¢ 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
nokasaresem . 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, OMpEIesIeHHE TPUTO-
HOMETPHUYECKHUX (DYHKIMH YUCIOBOTO apryMEHTAa.
IIpakTHYeckoe 3aHATHE 4
1| OcHoBHBIe 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
CJIeZIOBAaTENIbHOCTH. ApH]MeTHdeckass M TreoMeTpuueckas 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 CUCTEMATH3AaLM 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 M300paXeHHS Ha PUCYHKAX: M300pa)XeHUS IJIOCKOCTEH, MapauleibHBIX MPSMBIX
(oTpe3koB), cepeuHBI OTpe3Ka. [IoHsITHS: 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 B Mojenu. CeueHuss MHOTOIpaHHUKOB. [loHATHE 00 akCHOMaTHYeCKOM
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 IIPOCTPAHCTBC. | 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 ¢ cOHANpPaBJIeHHbIMU 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, NMPSIMOH M MUIOCKOCTH: TEPIEHIUKYISIPHBIE MpsIMbIE B IPO- 2
CTpaHCTBE, NPSMBIC MapaUIeIbHbIC U MEPIEeHANKYISPHBIE K TUIOCKOCTH, [leprenanKyssp
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 YIroOJI, 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 nupamuibl. IIpaBUabHBIE MHOTOIpDaHHUKH: IOHATHE 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 CHMMETPUH 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
Iona i GOKOBOM 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'{eCKOC 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 | Bolunc/ieHre yIiioB: MEXIy CKPEIIUBAOIIUMUCS MPSIMBIMU, MEXY 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€, MeuaHa, HanOoJbIIIee U HAUMEHbBIIIeE 3HAYCHI S, pa3Max, TUCIIEPCHs, 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 COOBITHS. 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. @opMyIia MoJaHOM BepoATHOCTU. HezaBucumelie 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 HeroToHa. 1.2, MP 3.3
IIpakTH4yeckoe 3aHsATHE
6. Cepun nocnenoBa- | 1| BuHAPHBIA Cay4aiiHbIi ONBIT (MCIBLITAHKME), ycleX ¥ Heydaua. He3aBucumble MCIIbI-

TEIIbHBIX UCITbITAHUMN

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

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
pacmpeneneHuid, B TOM YHCIIe TEOMETPUUIECKOE 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 [P 5. [IP 6. [IP 7. [IP
1. Crernens ¢ pamuo- YKEHUU, COIepkKAIINX PAllMOHAIbHBIC CTEIICHHU. 3 J’IP 8.3, MP ]’_ 4
HATBHBIM TTokazaTe- | 2| JIoKa3aTeabHas QyHKuus, e¢ cBOHCTBA U rpaduK. 2 ’ MP,Z 5 ’
nem. Tokaszarensuas | 3| I1okazaTeabHble ypaBHEHHS H HEPABEHCTB. 2 '
dyukiws. [Tokasa- IIpakTHYecKoe 3aHATHE 8
TenbHble ypapHennsi u | 1| CTeleHb ¢ panHoHAILHBIM NoKa3aTeaeM. CpoiictBa crenctu. [IpeoGpasoBannue Bbipa- 2
HEPaBEHCTBA YKEHUI, CoIep KallluX pallMOHaJIbHbIE CTETICHHU. I1P 5, ITP 6, ITP 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 pyHKuusl, e€ cCBoOiicTBa M rpauk. 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 BbIpakeHUH. [IprOamkeHHble BHIYUCICHUS U PEIICHUs PUKIIaI-
HEPaBEHCTBA HBIX 3a]1a4.
2| MocTpoenue rpagukoB Jorapupmuyecknx GyHKIHU ¢ pa3HbIM OCHOBAHHEM JIOTa- 2 ITP 6, ITP 7, TIP 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 «IlokazarenbHass m Jorapupmuyeckass 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
METpHUYECKUE HepaBeH- | IlpakTH4yeckoe 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 KOPPEKIMSI 3HAaHUM.
Conep:kanue y4eOHOT0 MaTepHuaJa 6
1| IMpousBoanas. [IpousBognas creneHHoil pynkuuu. llpaBuna nudpdepeHuupoBanus. 2
2| HenpepsbiBHbIe (yHKIMU. MeTO MHTEPBATIOB JUIsl pelIeHUs HepaBeHCTB. [Ipou3BoaHast 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 HAaMMEHbBIIEr0 3HaYeHNUs (DYHKIIMU Ha OTPE3KeE.
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:xanue 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| IlpuMeHeHMe onpeaeIeHHOT0 HHTerpaJa. [IpuMeHeHe onpeaeIeHHOro MHTerpana ass 2
IIPUMEHEHHUS HAXO0X/ICHU IJIOLAAN KPUBOJIMHEHHON Tpamnenuu. [IpuMepsl mpuMeHeHHus: UHTerpajia B
(bu3uKe U TeOMETPUH.
IIpakTHYeckoe 3aHATHE 4
1| WuTerpaa u nepsoodpaznasi. 2 P 9, JIP 1.2, MP
2| Boruuciaenue 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. CHCcTeMbl 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 GyHKIMM 11 pellleHUs] YPABHEHU 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 33/1a4ax U3 peajabHoM sku3nu. [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 4)

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. CedeHus mapa.

Huauuap: ocHOoBaHMs U OOKOBasi MOBEPXHOCTh, 0Opa3yrolas U OCh; MIIOMIAIs OOKOBOM
Y TIOJIHOW ToBepXxHOoCTU. M300pakeHne MUIMHApPA Ha MIIOCKOCTH. Pa3BEpTka muinuHapa.
Ceuenus nunuHapa (IIOCKOCTHIO, MapayIeNbHON WM MEPIeHIUKYISIPHOW 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. CedueHus KoHyca (IJIOCKOCTBIO, MapajieIbHOW OCHOBaHHIO, U IIOCKOCTBIO, TPO-
XOJISIIIIEeN 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 ‘ Boruunciienue paauyca, niiomajam cedeHnst M MJIOMAAU 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| KoMOUHAIMA TeJl BpalleHusi ¥ MHOTOrPAaHHUKOB. MHOTOIrpaHHUK, ONMKMCAHHBIA 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 mwiomans cepsl. [TogooHbIe Tena B mpocTpancTBe. COOTHOMIECHUS 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. Pa3noxeHne BekTopa mo TpéM HEKOMILIaHAPHBIM BEKTOPAM. P11 7P 2.1 MP
2| MpaBuiao nmapaienenunena. [IpsMoyroibHas cucTeMa KOOPAWHAT B TPOCTPAHCTBE. 2 5 é MP 3 ’1
Koopaunate! Bektopa. Ilpocteifmne 3agaun 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 MIIAHUMETPUH. 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 OMHOMHAJILHOTO PacIpe/IeIeHHI. o '
BEJIMYHUHBI IIpakTHyeckoe 3aHATHE 2
1| Pemenue 3a1a4 HAa IPUMEHEHUSI MATEMATHYECKOTO OKUTAHUS. 2 I1P 13, JIP 3.2, MP
1.2, MP 3.4
Coaep:xanue yueOHOTro MaTepuaJia 2
1| ducnepcusi 1 CTaHJAapPTHOE OTKJIOHeHHe. /lucrepcr 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 — IIpakTHyeckoe 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
YallHbIE BEJIMYHUHBI 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
JUTSL TIPOBEJICHUST 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 uist IpenojaBaTels.

4, CTyn y4eHUYECKHM.

S. [Mxad.

TexHnuyeckue cpeacTBa 00yYeHHUsI:

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

3. KoMIutekc MHTEpaKTUBHBIN.

IIporpammuoe ob6ecneuenne. 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 yueHHYeCKui 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. Tlanenb UHTEpaKTUBHAS
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. Konmposanbubiii 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

Jns peanu3anuu mporpammbl OMOIMOTEUHBIH (QOHA 00pa3oBaTeNbHON OpraHu3aluU
UMeEeT T[eYaTHbIe W/WIKM JJIEKTPOHHbIE O0pa3oBaTeibHble M HMHPOPMALMOHHBIE PECYPCHI,
pEeKOMeH1yeMble [l UCTIOIb30BaHUs B 00pa30oBaTeIbHOM Mpoliecce

OcHoBHasi iMTEpaTypa

JJIeKTPOHHbIE U3IAHUS

1. Kapn, A. I1. Matemaruka: 6a30Bblil ypoBeHb. B 2 yactsx. U.1: yueOHoe mocobue
JUis 00pa3oBaTeNbHBIX OpraHM3alUi, pealn3yoMMUX 00pa30BaTelbHbIE MPOrpaMMbl CPEIHETO
npodeccuonanibHoro obpazosanus / A. Il. Kapm, A. JI. Bepuep. — Mocksa: IIpocsemienue,
2024. — 320 c. — ISBN 978-5-09-120015-7, 978-5-09-120016-4 (4.1). — TekcT: 2MeKTpOHHBIN
// DnekTpoHHBIN pecype nudporoii odopazosatenbHol cpensl CITIO PROFo6pa3oBanwme: [caiT].
— URL: https://profspo.ru/books/149006 (mara obpamienus: 07.03.2026). — Pexum poctyna:
JUISL aBTOPU3UD. MOJIb30BaTENEN

2. Kapm, A. I1. MaremaTnka: 6a30Bblif ypoBeHb. B 2 wactsax. U.2: yuebHOe mocobue
JUisi 00pa30BaTeNbHBIX OpraHU3allui, pPeaTu3yroUINX 00pa3oBaTeIbHbIE MPOTPAMMBI CPEIHETO
npodeccuonanbHoro obpaszoBanus / A. II. Kapm, A. JI. Bepuep. — Mocksa: IIpocsemienue,
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2024. — 256 ¢. — ISBN 978-5-09-120015-7, 978-5-09-120017-1 (4.2). — TekcT: 3IeKTpOHHBIN
Il DnexTponHbIH pecype muppoBoii odpasosarenbhoit cpeasl CIIO PROFo6Opa3oBanue: [caiit].
— URL: https://profspo.ru/books/149007 (mata obpamenus: 07.03.2026). — Pexum nocryma:
IUTsL aBTOPU3UP. TOJIb30BaTENEH
JlonoiHUTeIbLHAS JTUTEpPaTypa

1. boromonor, H. B. Maremaruka: y4eOHHMK Il CpeIHET0 MpOodeCCHOHAIBHOTO
obpazoBanus / H. B. boromonos, I1. N1. Camoiinenko. — 6-e uzn., mepepad. u gon. — Mocksa:
MznarensctBo FOpaiit, 2026. — 400 ¢. — (ITpodeccuonanbroe odpazoBanue). — ISBN 978-5-
534-21352-2. — Texkcr: anektpoHHsIi // O0pa3zoBarenbHas mardgopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/598473 (narta oopamenwus: 03.03.2026).

2. Kpemep, H. III. Marematuka ans KOJUIGIKEH: Y4EeOHHMK Ui CpPEIHETrO
npodeccuonaibHoro oopazosanus / H. III. Kpemep, O. I'. Koncrantunoa, M. H. ®punman ;
non penakmuerd H. 1. Kpemepa. — 12-e u3zn., mepepal. u non. — Mocksa: M3naTenscTBo
IOpaiir, 2026. — 408 ¢. — (IIpodeccuonansuoe obpazoBanme). — ISBN 978-5-534-17852-4.
— Tekct: oanekrponnbii // OOpazoBarenbHas 1iargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/583277 (narta oopamenwus: 03.03.2026).

3. MaremaTrka Al IeIarornyecKiX CHelHaTbHOCTeH: YIeOHUK M MPAKTHKYM ISt
cpenHero npodeccuoHanbHOro oopazoBanus / mox obuieit pegakueit H. JI. CredanoBoit. — 2-¢
u3n., nepepad. u gon. — Mocksa: MzpatensctBo [Opaiit, 2026. — 317 c. —

(ITpodeccuonansuoe obpaszoBanue). — ISBN 978-5-534-18218-7. — TekcT: 2JIeKTpOHHBIN //
Oo0pazoBarenpHast miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/584410 (marta
o6pamienns:03.03.2026).

HNupopmannoHHbie pecypcbl HHPOPMAIIMOHHO-TEJIEKOMMYHHKAIIMOHHON CeTH HHTEPHET

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

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

3. Bce npuoxkenus 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-

bank-zadaniy-ege

o u
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHHUSA YYEBHOI'O

IMPEJIMETA

KoHTpoJib U oLeHKka pe3ylbTaTOB OCBOCHHUS Y4YEOHOIrO MpeaMeTa OCYIIECTBISETCS
MpEeno/iaBaTesieM B MPOIECCe MPOBEACHUS MPAKTUUECKUX 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 YIJIa 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 IPeoOpa3oBaHUs 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:

ONEpUPOBATh MOHATHUAMH: (YHKIHUS, 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 QyHKITUU;

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 [IOKA3aTeleM;

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

Havana matemaruueckoro aHanusa:

OIIEpUPOBATh MOHATUSIMU: I1OCIIEI0BATENBHOCTD,
apudmeTnyecKas u TeOMETpUYECKasi IPOrpeccui;

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

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

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 IMPU3HAKU JEIUMOCTH IIENbIX
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 JiorapuMel, OMEPUPOBATh 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 YCIOBUIO 3a]]a4M, UCCIIEI0BATh
IIOCTPOCHHBIE MOJEIN C HCIOJIB30BAHMEM allapara
anreOpsl.

OyHKIUY U TpapUKH:

ONEpPUPOBATh  TMOHATUSAMHU:  IEPUOANYECKAs
GyHKLUSA, NPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMH,
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 KOOPJAMHATHOW IIOCKO-
CTH U HUCIOJIB30BATh Ul PELICHUs YpaBHEHUI U Hepa-
BEHCTB;

n300pakaTh Ha KOOPAMHATHOM IIOCKOCTH Ipa-
(GUKN TMHEHHBIX YpaBHEHUH W WCIOJIB30BATH 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: IEPBOOOpa3Has 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 ¥ (PU3MYECKOT0 XapakTepa,
CpeACTBaMU MaTEMaTHYECKOTO aHAIIN3A.

OIIEpUPOBATH MOHATUAMU: TOYKA, MpsAMasi, MI0C-
KOCTb;

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

OIIEpPUPOBATh 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 Yroyl ABYIPAHHOIO YIia, rpajycHas 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 HO-
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;

pemaTh 3aJa4d Ha HaXOXKJICHHE IeoMeTpHhye-
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 TUIOIIAIA 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

31




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 CTEPEOMETPHYCCKHX 3aad, MPEANOIaraoumx
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 MPUPOJC M JKU3HU, 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, LUWJIMHJP, KOHUYECKasi MOBEPXHOCTh, 00pa3y-
IOIIMEe KOHWYECKOH IMOBEPXHOCTH, KOHYC, cdepude-
CKasl MIOBEPXHOCTb;

pacmo3HaBaTh Tesa BpauieHus (UIHHIP, KOHYC,
chepa u map); OOBACHATH CHOCOOBI TOJIYYCHUS 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 I1IAPOBOIO CJIOS, IIAPOBON CEKTOP;

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
MIPUMEHEHUEM MPOCTHIX YEPTEHKHBIX NHCTPYMEHTOB;

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

OMepUpPOBATh 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 WA aJlrOpUTMaM, MPUMEHSS 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-
reOpel, permarbh MpakTHUYECKUe 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) CIy4alfHOTO OMbITA,
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HaXOJUTh BEPOATHOCTH B OMBITAX C PABHOBO3MOXHBI-
MU CIIY9aifHBIMU COOBITUSIMH, HAXOJIUTh U CPABHUBATH
BEPOSTHOCTH 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 TOHATHSAMU: YCIOBHAs BEPOST-
HOCTh, HE3aBHCHUMBIC COOBITHS, HAXOJUTh BEPOSTHO-
CTU C TIOMOILBIO TMPaBHJIa YMHOXEHHUS, C MOMOIIbIO
JiepeBa CIIy4aiiHOTO OMbITA;

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,
pacrpeqieieHle BEpOsITHOCTEH, AuarpaMma pacrpesie-
JICHUS.

CpaBHMBATh BEPOSTHOCTH 3HAYCHUHN CIy4aHOMN
BEJIMYMHBI IO PACTIPEICICHUI0 WK 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.
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