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Pabouas mporpamma coctaBjeHa ¢ yueToM TpeOOBaHUil:

- npuka3a MuHucrepctBa npocsemeHuss PO ot 12 asrycra 2022 r. Ne 732 "O
BHECEHUH W3MEHEHHN B (enepalbHblil TOCyJapCTBEHHBIM 00pa3oBaTeIbHBIN
CTaHJIApT  CpeaHero  oOmero  o0pa3oBaHUs, YTBEPXKACHHBI  IpPHUKa30M
MununctepcTBa oOpazoBanus U Hayku Poccuiickoit @eneparnuu ot 17 mas 2012 r.
Ne 413"

benepabHOro TOCYIapCTBEHHOTO 00Pa30BaTEIBLHOTO CTAHIapTa CPEAHETO
npodeccuoHabHOr0 00pa3oBanus mo cnenuanbHocT 43.02.16 Typusm wu
TOCTEIIPUUMCTBO, YTBEPKIEHHOTO MpUKa3oM MuHHUCTepcTBa npocBeiieHus PO
ot 12 nexabps 2022 r. N 1100;
- mpukaza MunuctepcTBa 00pazoBanus U Hayku Poccuiickoit @enepanmu
«O0 ytBepxkaenuu [lopsika opranu3aiy U OCyIEeCTBICHUS 00pa30BaTEIbLHOM
NeSATEIbHOCTH 1o o0pa3oBaTeIbHbIM nporpammam CpEIIHETO
npodeccuoHabHOTO 00pa3oBanusi» oOT 24 aBrycta 2022r. Ne 762 (B
JEUCTBYIOLIEH PEIaKIINM).
- NPUMEPHOM OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl 00I1€00pa30BaTENbHON
JTUCHUIUIMHBL «MateMmaTukay sl IpodeccroHaIbHbIX 00pa30BaTEIbHbIX
opranuzanui, yteepxkaeHHon ®@I'bOY JIIIO MPIIO, nporokon Ne 14 ot «30»
HOs10ps 2022r.

Pa3zpaboTunk: mpenogaBarens, K.T.H., 1o1ieHT Taruesckuii [1.b.
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[IACIIOPT PABOYEM IIPOIPAMMbI YUEBHOM JIUCLIMIIIMHbBI
éTPYKTyPA» U COJIEPXXAHWE VYYEBHOM JIMCLMILIMHbBI
;(’CHOBI/I}I I>’>EAHI/I3ALII/II/I YYEBHOU JUCHUITJIMHBI
?(OHTPOJII: u ?)HEHKA PE3YJIbTATOB OCBOEHUS  VUYEBHOM
JUCHUTIJIMHBI « »




1 HACIIOPT PABOYEM ITPOT'PAMMBbI YYEBHOMN JUCHUITINHBI
«MATEMATUKA»

1.1 ObaacTh npuMeHeHHus1 padoyeil NporpaMmbl

Pabouas nporpamma yueOHOM 1uCHUIUIMHBI « MaTeMaTHKay SIBISIETCA
4acThI0 OCHOBHOM MPOo(dhecCHoHanbHOM 00pa30BaTEIbHON MPOTrpaMMbl B
cootBercTBUM ¢ PI'OC no cnenumansHoctu CIIO 35.01.27 Macrtep
CEJIbCKOXO3SIICTBEHHOTI'O ITPOU3BO/ICTBA.

1.2. Mecro nucuuminnbl B crpykrype OIIOIL:

Jucnumimaa «MaTemaTuka: anredpa M Hadajia MaTeMaTHYECKOTO aHaM3a;
TEOMETPHUS» BXOJUT B 00IIC00Pa30BATEIHHBIA UK TUCITATIIINH MaTEeMaTHIECKOTO
U €CTECTBEHHO HAyYHOI'O HANPABJICHHs MPOTPaMMBbl MOATOTOBKH CICIIHAINCTOB
CpEIHEro 3BeHa Ha 6a3e OCHOBHOI'O 00I1Ier0 00pa30BaHUs C MOJYYECHUEM CPETHETO
obmiero oOpazoBaHus U u3ydaercs Ha 1 kypce B 1 u 2 cemecTpe.

JlaHHas1 NUCUUIUIMHA IMPEANOJIAracT U3y4eHNE OCHOBHBIX 3aKOHOB, OCHOBHBIX
MAaTEMATUYECKUX TEOPHM, IIUPOKO UCIIOIB3YEMBIX B MpakTUKe. Jucuuiuimia gaér
BO3MOYKHOCTh IOJATOTOBUTH BCECTOPOHHE PA3BUTHIX, KPUTUYECKU MBICISIINAX
CHEIUAINCTOB, BJAJICIONIMX YHUBEPCAJIHHBIMU  CIIOCOOAMU  JIESITEIbHOCTH,
KJIFOYEBBIMM ~ KOMIIETCHIMSAAMHM, a TAaKXKE, BBINOJHSIIOMMNX 3SKOJOTUYECKUE
TpeOOBaHMS B PAKTUYECKON IEATETLHOCTH U MIOBCETHEBHOM KU3HH.

1.3 . Hean u 3axa4yu o0meoOpa3oBareJbHOM y4eOHOM MUCHUILIMHBI —
TPeO0OBaHMS K Pe3yJibTATaM OCBOCHUS JUCHUIIIHHBI:

Pabouas mporpaMma 1o MareMmMaTHKE OpPHEHTHPOBaHA Ha JOCTH)KCHHUE
CIEIYIOIINX LETICH:

o obecnieueHue cHOPMUPOBAHHOCTH MPEJICTABICHUN O COLIMATBHBIX,
KYJIBTYPHBIX HUCTOPUICCKUX (DAKTOPAX CTAHOBJICHUS MaTEMAaTHKH;

o obecnieueHue c(hOPMHUPOBAHHOCTH JIOTHYECKOTO, AJITOPUTMHIECKOTO U
MaTEMaTHYECKOTO MBIIUICHHUS;

o oOecrnieyeHue chOPMUPOBAHHOCTH YMEHUN NPUMEHSTh MOJTyUYEHHbIE
3HAHUS IIPH PEIICHUHU Pa3JInYHbIX 3a/1a4;

o obecnieueHue c(hOPMHUPOBAHHOCTH MPEICTABIICHUI 0 MAaTEMAaTHKE KaK
JacTH 00IIEYeSIOBEYeCKON KYJIbTYPhl, YHUBEPCALHOM SI3bIKE HAYKH,

IMO3BOJIAIOIIEM OIMCHIBATh U M3Y4YaTh pealbHBIE IIPOLIECCHI U SIBJICHUS.
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3agaum:

o CUCTEMATU3UPOBATh CBEJEHUS O YMCIIAaX; U3yUYUTh HOBBIE U paHEe
W3YYEHHBIE ONIEpaIM Ha/l YUCIaMU;

o CUCTEMATHU3UPOBATh U PACIIUPUTh CBEJIEHUS O (QYHKIUSAX,
COBEpPIIEHCTBOBATh I'pauUeCKUEe YMEHUS; TO3HAKOMUTHCSI C OCHOBHBIMU UJIEIMU
¥ METOJaMH MaTEMaTH4ECKOro aHaIu3a B 00bEMeE, TIO3BOJISAIONIEM HCCIIE0BATh
3JIEMEHTapHbIE (PYHKIMH U PELIaTh NPOCTEUIINE T€OMETPUUECKHE, (PU3MUECKUE U
JIpyrue NpUKIAIHbIE 3aa4H;

o c(OopMUPOBATH TEXHUKY alNreOpandeckux Mpeoodpa3oBaHui AJis
pELIeHNs] YPAaBHEHU, HEPABEHCTB U CUCTEM; CIIOCOOHOCTh CTPOUTH U UCCIIEI0BATh
IIPOCTEUINE MAaTEMAaTUYECKAE MOJEIIN ITPH PEILICHNUN IPUKIIAJAHBIX 3a7a4, 3a/1a4
U3 CMEKHBIX U CIIEHHAIIBHBIX TUCLUILINH;

o c(OpMHPOBATh HAIJISIIHBIE IPE/ICTABIICHUS O IPOCTPAHCTBEHHBIX
(durypax 1 U3y4yeHHE UX CBOMCTB, CIOCOOAX FEOMETPUUECKUX U3MEPEHUH,
KOOPJIMHATHOTO U BEKTOPHOT'O METOJIOB AJI PEUICHUS] MAaTEMAaTUYECKUX U
NPUKIAJHBIX 3a7ad4;

o chopMHpOBaTh KOMOMHATOPHBIE YMEHUS, IPEICTABICHUS O
BEPOSITHOCTHBIX 3aKOHOMEPHOCTSAX OKPYKAIOIIEr0 MUPA.

OcHOBY TmporpaMMbl  COCTABJISICT  COJEpXKAHUE, COIJIACOBAHHOE C
TpeOOBaHMsAMHU  (peepanbHOr0 KOMIIOHEHTa TOCYAapCTBEHHOTO  CTaHAapTa
cpeaHero (IoJTHOro) od1ero oopa3oBaHus 0a30BOr0 YPOBHSI.

B nporpamme yueOHBIN MaTepuan TMpecTaBiieH B opMe Yepemayromerocs
pa3BepTHIBAHUS OCHOBHBIX COJICPKATCIIbHBIX JIMHUM:

o anreOpanyeckas JTUHUS, BKIIOUYAOIIAs CUCTEMATHU3AINIO CBEACHUHN O
qyuciax; U3y4YeHHe HOBBIX M 0000IIeHHE paHee N3YyUCHHBIX OIepaluii (BO3BeACHUE
B CTEIEHb, W3BJICUCHUE KOPHS, JOTapupMHUpPOBAHUE, CHHYC, KOCHHYC, TaHTEHC,
KOTaHTEHC M 0OOpaTHBIC K HUM); U3yUYEeHHUE HOBBIX BHUOB YHCIIOBBIX BBIPAKCHHUHA 1
GbopMyJI; COBEpPIICHCTBOBAHHWE TIPAKTHYCCKUX HABBIKOB U BBIYHCIATEIHLHOU
KYJbTYpbl, pacIIUPEHHE K COBEPIICHCTBOBAHHE ajreOpanyecKkoro arimapara,
c(hOpMHUPOBAHHOTO B OCHOBHOM IIKOJIe, M €ro IPUMECHCHHE K PEIICHUIO
MaTeMaTHICCKUX M MPUKIATHBIX 3a/1a4;

o TEOPETUKO-(PYHKITMOHAIbHAS JTUHUS, BKIIOUYAIOIIAs CHCTEMAaTH3aIUIO
Y pacIIuPEeHHE CBEICHUH 0 (DYHKIIMSX, COBEPIICHCTBOBAHNUE IpapUECKUX YMCHUH;
3HAKOMCTBO C OCHOBHBIMM HJIEIMH M METOAAaMHU MaTEMaTHYECKOI'O aHajau3a B
o0beMe, TO3BOJIAIONIEM HCCIEJ0BaTh dJeMEHTapHble GYHKIUM U penaTth
MPOCTEUIITNE TeoMeTpUUIecKre, GU3NUECKUe U IPYrue MPUKIAIHbIC 3aa4H; TUHUSI

ypaBHeHI/Iﬁ N HCPABCHCTB, OCHOBAaHHAA Ha IIOCTPOCHHHW W HCCICIOBAHHNU
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MaTEMaTUYECKUX MOJIEJEH, MepeceKaromascs ¢ aaredOpanyeckoil U TEOpeTHKO-
(GYHKIIMOHATBHOW JIMHUAMU W BKIIOYAIOIAsl pPa3BUTHE M COBEPILCHCTBOBaHHE
TEXHHUKH anredpandeckux npeoOpa3zoBaHU AJsl pElICHUs YpaBHEHHM, HEPAaBEHCTB
U cucteMm; (OPMHUPOBAHHUE CIIOCOOHOCTH CTPOUTH W HCCIENOBATh MPOCTEHIINE
MaTEeMaTUYeCKHE MOJEIM IIPU PEUICHUH MTPUKIIAAHBIX 3a4a4, 3a1a4 U3 CMEKHBIX U
CHELUAIbHBIX JUCLIMIUINH;

o T€OMETPUYECKAs JIMHMS, BKIIOYAIOLIAs HAIVISIAHBIE MPEICTABICHUS O
POCTPAHCTBEHHBIX (PUTypax U M3yUEHHE HX CBOMCTB, (GOPMHUPOBAHHUE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpaKCHMsI, pPA3BUTHE CIIOCOOOB TE€OMETPUUECKHX
MU3MEPEHUN, KOOPAUHATHOTO U BEKTOPHOT'O METOIOB JUJISI PEILICHHS] MATEMATUYECKUX
Y IPUKJIAJHBIX 331a4;

° CTOXaCTHYECKasl JIMHUSA, OCHOBAaHHAS Ha PAa3BUTHH KOMOWHATOPHBIX
YMCHHM, TPEJICTaBICHUNA O BEPOSTHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSIX
OKPY’KaIoIIero Mupa.

Coz[epxcaHHe IMporpaMmel CTPYKTYPUPOBAHO HA OCHOBC KOMIICTCHTHOCTHOI'O
moaxoaa. Pa3zButue COACPKATCIIbHBIX JIMHUU CHOCO6CTBy€T COBCPIICHCTBOBAHHIO
HHTCIUICKTYAJIbHBIX W PCUYCBBIX YMCHI/Iﬁ IIyTEM O6OFaIJ_IeHI/I$I MaTEMAaTH4YCCKOTI'O
A3bIKA, pa3BUTHUA JJOTHYCCKOT'O MBIIIIJICHUA, CbOpMI/IpyeT HaBBIKM CaMOCTOSITCIbHOM
yqe6Hoﬁ ACATCIIBHOCTH, CaMOO6pa3OBaHI/ISI H caMopcCain3alu JINIHOCTH.

[Iporpammoil mpemycMoTpeHa MOATOTOBKA OOyYalOIIMXCA K SK3aMEHY IO
Marepuainam EI'D.

OcBoeHue cojiepKanusi yueOHOM JUCHUIUTMHBI «MaTeMatuka: anreopa u
HayaJla aHaju3a, TEOMETPUs» 00eCleunBaeT JOCTUKEHUE CTYI€HTAMU
CJIEAYIOIINX PE3yJIbTATOB:

¢ JUYHOCTHBIX:

— chOpPMHUPOBAHHOCTH MPEJICTABIICHUNA O MaTEeMAaTUKE KaK YHUBEPCAIHLHOM
S3bIKE€ HAYKH, CPEJICTBE MOJICTUPOBAHUS SBJICHUN U MPOIECCOB, UIEIX U METOIaX
MaTeMaTUKH;

— TIOHAMaHWUE 3HAYMMOCTH MATEMATHKH JJIsi HAYYHO-TEXHUYECKOTO
nporpecca, CcHOPMUPOBAHHOCTh OTHOIICHUS K MaTeMaTUKe KakK K 4YacTu
oO0I1IeueIOBEYECKOM KYJBTYphl uepe3 3HAKOMCTBO C HCTOpUEH pa3BUTHS
MaTEMaTUKH, PBOJIIOIMEH MaTEMAaTUIECKUX UJICH;

— pPa3BUTHE JIOTHYECKOTO MBIILJIEHUS, IPOCTPAHCTBEHHOIO BOOOPaXKEHMS,
QITOPUTMHYECKON KYJIBTYPbl, KPHTHYHOCTH MBIILIEHUS HA YPOBHE, HEOOXOAMMOM



T Oyayiied mpodecCuoHaIbHON eATeIbHOCTH, JJIS TPOJIODKEHUST 00pa3oBaHus
1 caMO0Opa30BaHMS;

— OBJIQJICHHE MAaTEeMAaTUYECKUMH 3HAHUSAMH U YMEHUSIMU, HEOOXOAUMBIMHU B
MOBCEIHEBHOM JKU3HU, JIJI1 OCBOCHUS CMEXKHBIX €CTECTBEHHOHAYYHBIX AUCIHUILINH
U JUCIHIUIMH TPOodeCCHOHATBHOTO THWKIIA, IS TIOJyYeHHs OOpa3oBaHHS B
00JacTsIX, HEe TPEOYIOIIUX YIITyOJIeHHOW MaTeMaTUYeCKON MOATOTOBKY;

- TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHHMIO, B TOM YHCIE
caM000pa30BaHNI0, HAa TMPOTSHKCHUM BCEH JKU3HH, CO3HATEIBHOE OTHOIICHUE K
HEIMPEPHIBHOMY O0pa30BaHUIO KaK YCIOBUIO YCIENTHOW MPOPECCHOHAIBHON U
OOIIIECTBEHHOMH JIESATENHLHOCTH;

—  TOTOBHOCTb M CHOCOOHOCTb K CaMOCTOSITEIbBHOM TBOPUYECKOW H
OTBETCTBEHHOM JIESITENBHOCTH;

— TOTOBHOCTH K KOJJIEKTUBHOU pabOTe, COTPYTHUYECTBY CO CBEPCTHUKAMH
B 00pa3oBaTelibHOM, OOIECTBEHHO TOJIE3HOH, Y4eOHO-UCCIEI0BATEIBCKOM,
MIPOCKTHOM U APYTUX BUAAX JACATEIHHOCTH;

— OTHOILIEHHE K MNpOo(PEeCcCHOHATBLHON MNESATEILHOCTH KaK BO3MOXKHOCTHU
y4acTusi B PEHICHUH  JUYHBIX,  OOIIECTBEHHBIX,  T'OCYJAapPCTBEHHBIX,
OOLIEHAIMOHAIBHBIX MPOOJIEM;

* ME€TAllPE€AMETHDBIX!

— YMCHHUC CaMOCTOATCIIBHO OIPCACIATh HEJIU ACATCIbHOCTH U COCTABJIATH
I1albl  ACATCIIBHOCTH, CaMOCTOATCIBHO OCYHICCTBIIATL, KOHTPOJIHUPOBATH U
KOPPCKTHUPOBATL ACATCIIbHOCTL, HCIIOJIBb30BaTh BCC BO3MOJKHBIC PCCYPCHI JIA
JOCTHKCHUA ITOCTAaBJICHHBIX ueneﬁ " pCaJIn3allviy IIJIaHOB ACATCIbHOCTH, BI>I6I/IpaTI>
YCIICHIHBIC CTPATCTIHUU B PA3JIMYHBIX CUTYalUAX;

— yYMEHHE MNPOAYKTHBHO OOILAThCS M B3aUMOJICHCTBOBATH B IpoOLiECce
COBMECTHOM  JI€ITENIBHOCTH, YYWUTBHIBATh IO3WLHAHM  JPYTUX  YYaCTHUKOB
nesATeabHOCTH, 3()(PEKTUBHO pa3peliaTh KOH(DIUKTHL;

— BJAJICHHE HaBBIKAMHU TMO3HABATEIHHOW, y4eOHO-MCCIIENOBATEILCKON U
MPOCKTHON JCATEIbHOCTH, HaBBIKAMH pa3pelieHus MpooOsieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSTEIILHOMY IMOUCKY METOAOB PEIICHUS MTPAKTUYECKUX 3a/1ad4,
MIPUMEHEHMIO PAa3JIUYHBIX METOJIOB O3HAHUS,

— TOTOBHOCTh U CHOCOOHOCTh K CaMOCTOSITENbHOW WH(GOPMAIIMOHHO-
MO3HABATEIILHOH JIEATEeILHOCTH, BKIIIOYAss YMCHUE OPUEHTUPOBATHCS B PA3THIHBIX
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HCTOYHHKAX I/IH(bOpMaHI/II/I, KPUTHUYCCKU OLCHHBATL MW HHTCPIIPETHUPOBATH
I/IH(I)OpMaHHIO, MMOJIYy4YaCcMYIO U3 PA3JIMIHBIX HCTOYHHKOB,

— BJIAACHHUC A3BIKOBBIMH CpPCIACTBAMH: YMCHHC ACHO, JIOTMYHO M TOYHO
nu3jiaratb CBOIO TOYKY 3pPCHUS, UCIIOJIb30BATH aJICKBATHLIC SA3BIKOBBIC CPCACTBA,

- BJIaACHUC HaBbIKAMH MMO03HABATEILHOU pe(l)J'IeKCI/II/I KaK OCO3HaHUusA
COBCPIIACMBIX I[GflCTBHfI N  MBICIIMTCIIBHBIX IIPOHCCCOB, HX PC3YJIbTATOB H
OCHOBaHHﬁ, rpaHui CBOCTO 3HAHHWA WU HC3HAHHA, HOBBIX ITO3HABATCJIIbHBIX 3a1a4 U
CpCACTB AJIA UX JOCTUIKCHUA,

- LEJIEYCTPEMIIEHHOCTh B IOMCKAX W MPUHATHH  PELICHUH,
CO00pa3UTEIBHOCTh U UHTYHUIIUS, PA3BUTOCTh MIPOCTPAHCTBEHHBIX MPEICTABICHUI;
CHOCOOHOCTH BOCIIPUHUMATh KPAacOTy M FapMOHUIO MUPA;

* IIPeIMETHBIX:

— c(opMHPOBAHHOCTH MPEJCTABICHUN O MaTeMaTUKE KaK 4acTH MUPOBOM
KYJBTYPhl U MECTE MAaTEMATUKH B COBPEMEHHOM I[TUBWIN3AIIMU, CIOCO0AX OMUCAHUs
SBJICHUM pEaJIbHOI0 MUPa HA MaTEMaTUYECKOM S3BIKE;

— c(hOpPMUPOBAHHOCTh MPEJCTABICHUI O MaTeMaTUYECKUX MOHATHUIX Kak
BOKHEUIIINX MATEMAaTUYECKUX MOJIEIAX, IMO3BOJSIONIMX OINUCHIBATH M HM3y4aTh
pa3HbIE TPOLECChl M SIBJIICHUS; MMOHUMAHUE BO3MOXHOCTH AKCHOMATHYECKOTO
IIOCTPOCHHUSI MAaTEMaTUYECKUX TEOPUM; — BIAJCHUE METOJAMM J0KA3aTeIbCTB U
AITOPUTMOB PELICHUS, YMEHUE UX MPUMEHSTh, IPOBOAUTH J0OKA3aTEIbHBIC
paccyXIEHUS B XOJ€E PEIICHUS 3a/1a4;

— BJIaACHHUC MCTOAaMU JOKa3aTCJIbCTB U AJITOPUTMOB PCIICHHUA, YMCHUC UX
INMPUMCHATD, IIPOBOAUTH JOKA3ATCIBHBIC PACCYKACHUA B XOAC PCIICHUA 3a4a4;
- BJIAACHUC CTaHOAPTHBIMU IIpUCMaMHU PCHICHUA pPalWOHAJIbHBIX H

VMPpalHOHAIBHBIX, I0KA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN
Y HEPABEHCTB, UX CUCTEM; MCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOrpPamMM, B
TOM YHCJE Uil TIOUCKA MYyTH PEUICHUS W WLIIOCTPAUMM PEUICHHS YpaBHEHHU U
HEPABEHCTB;

— c(hOpMUPOBAHHOCTh TMPEACTABICHUM 00 OCHOBHBIX IOHSTHSIX
MaTEMaTUYECKOTO aHaJM3a U UX CBOMCTBAX, BIIAJICHUE YMEHUEM XapaKTEPU30BATh
noBe/icHHe (YHKIUN, HCHOJIb30BAaHUE TOJYUYEHHBIX 3HAHUW MJid OMHUCAHUA U
aHaJIM3a PealibHbIX 3aBUCUMOCTEM;

— BJAQJCHUE OCHOBHBIMHM NOHATHUAMHM O IUIOCKMX M MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTDb YMEHUS
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pacno3HaBaTh reoMeTpuyeckre (PUrypbl Ha 4YepTekax, MOJEISAX U B PEabHOM
MUpE; MPUMEHEHHE W3YUYEHHBIX CBONCTB T€OMETPUYECKUX (Puryp u dhopmyn s
peLIeHUsI TEOMETPUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJICPKAHUEM;

— c(opMHPOBAHHOCTH MPEACTABICHUM O MPOLIeCcCaxX U SIBICHUSAX, HMEIOIINX
BEPOSTHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHUPE,
OCHOBHBIX ITOHATHSX AJIEMEHTAPHOM TEOPHUHM BEPOATHOCTEW; YMEHHMU HAXOIAUTH U
OLICHUBATh BEPOSITHOCTH HACTYIUIEHHUS COOBITUI B HPOCTEHIIMX MPaKTUYECKUX
CUTYallUsIX M OCHOBHBIC XapaKTEPUCTUKHM CIy4YalHBIX BEJIIMYUH; — BIAJCHUE
HABBIKAMM HCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIpH PELICHUU
3aj1ay.

— Bnajenue HaBbIKaMU KCIIOJIB30BAHUS TOTOBBIX KOMITBIOTEPHBIX
porpamMMm MpU PEIICHUH 3aad.

— Jlyist ciensbiX U caboBUASAIIMX O0ydaromuxcs (*pu HaJTuYUK 3asiBICHUM
00y4Jaronuxcs):

- OBJIQJICHHC MPABWJIAMHU 3aMMCH MAaTEeMAaTHUYECCKUX (POPMYI U CHEITHATBHBIX
3HAKOB pelbePHO-TOUEHYHOM cucTteMbl 0003HaueHui JI. bpaiins;

- OBIAQJICHHE TAKTHJIBHO-OCA3AaTENBbHBIM CIOCOOOM O0OCHIEIOBaHUS W
BOCIIPUATUSL pENbePHBIX H300paKEHUN MPEAMETOB, KOHTYPHBIX H300paxeHUi
reOMETPUYECKUX QUTYpP U IPYTOE;

- HAJIMYUE YMEHUS BBITIOJIHATH T€OMETPUUECKUE MOCTPOEHUSI C MOMOIIbIO
MUPKYJISl U JTUHEHKU, YUTaTh peibedHble Tpa@uKy dJIeMEHTapHBIX (DYHKIMI Ha
KOOPJIMHATHON TIUTOCKOCTH, TPUMEHATH CIEIUaIbHbIC MPUCIOCOONICHHS IS
penbedHoro uepuenus (" Apadremen", "konpHuk");

- OBJIQJICHUE OCHOBHBIM (PYHKIIMOHAJIOM IPOTPaMMbl HEBU3YaJLHOTO
JI0CTyna K WHPOPMAIMA Ha DKpaHE IEePCOHAIBHOTO KOMITbIOTEpa, YMEHHUE
WCITOJIB30BaTh TEPCOHANBHBIE THU(MIOTEXHUYECKUE CpeACTBAa HH(OOPMAIMOHHO-
KOMMYHUKAIIHOHHOTO JIOCTYTIA CJIETBIMUA 00YyYaIOIUMUCS;

— Jlns oOyuaromuxcsi ¢ HapylIEHUSIMUA OIOPHO-JBUTATEIHLHOTO armapara
(*npu HaTMYKK 3asBICHUN 00YyYarOIIUXCs):

- OBJIQJICHHUE CICIMAILHBIMU KOMITBIOTEPHBIMU CPEJICTBAMHU TMPEACTABICHUS

N aHaJIn3a OJAHHBIX M YMCHHUC HCIIOJIB30BATh IICPCOHAJIBHBIC CPCACTBA JOCTYyIIA C
Y4€TOM ABUIaTCIbHLIX, PCUCABUTATCIIbHBIX U CCHCOPHBIX HapymeHHﬁ,
- HAJIMYUEC YMCHUS UCII0JIb30BATh MCPCOHAIBHBIC CPCACTBA JOCTYIIA.

1.4 IHpoduiabuas COCTABJIAKOILASA (HanpaBJIEHHOCTD)
0o01eo0pa3oBaTeJIbHOM JUCUMILIMHBI MaTemaTuka.

[Ipopunuzanus aucummivHbl «MaTeMaTuka» OTpaxaeTrcss Ha BbIOOpE
IPUOPUTETOB B OpraHU3aluMyd Yy4YeOHOW JIeATENbHOCTH OOydYaroumxcs |



IIPEUMYIECTBEHHO OpPUEHTHPOBaHA HA AJITOPUTMUYECKUN CTWIb Pa3BUTHUA
NO3HABATEJIbHOM  JIeATeNbHOCTH. [lpm HM3ydyeHMH JAMCHMIUIMHBI BHUMaHUE
oOyuaromuxcs Oyner oOpalleHo Ha e€ MPUKIAAHON XapakTep, Ha TO, TAe U Korja
U3y4aeMble TEOPETHUECKHE TOJOKEHUS W TMPAKTUYECKUE HABBIKM MOTYT OBIThH
MCITOJIb30BaHbI B OyAyIIEH IPAKTUYECKOMN IS TEIIbHOCTH.

Peanuzanus nporpamMmel HampaBiieHa Ha popMUPOBaHHUE TTPOPECCHOHATBHBIX
KOMIIETEHIIUN:

[ToaTomy mporpamMma Kypca MaTeMaTHKH, BKIto4Yas Oa3uCHBIA KOMITOHCHT
CpPEIHEr0  MaTeMaTHYeCKOro  OOpa30BaHUsS, OTPAKaeT  COOTBETCTBYIOIIHE
npodeccruoHanbHbIe MOTPEOHOCTH PAabOYMX CIIEIMATEHOCTEH:

st mpodeccun 35.01.27 Mactep celnbCKOX03SIICTBEHHOTO TPOU3BOJICTBA

® HECOOXOUMBI 3HAHUSI U HABBIKU CYETHOTO XapaKTepa, YMEHHUsS BBIOIHATh
JEUCTBUS C YHCIaMUd pPAa3HOTO  3HaKa, OINEepUpPOBaTh OOBIKHOBEHHBIMH U
JNECATUYHBIMH  JPOOSIMU, TPOIEHTAMH, HABBIKM YBEPEHHOTO BJAJCHHUS Ha
KQJIbKYJISITOPAX;

e [1py aHanu3e pabOThl 00OPYIOBAHUS U ONPEACIICHUH BBIXOJa MapaMeTPOB
U3 IITATHBIX PEKMMOB aKTUBHO MCIOJIB3YIOTCSI OTHOILIECHHS BEIMYUH, IPONOPLUH,
npsiMasi 1 oOpaTHasi MPONOPLUUOHAIbHAS 3aBUCUMOCTH, CTEIIEHU YKCIIa, PEIIAKOTCS
YpaBHEHUS;

o i1 OyAyIIUX TEXHUKOB TIPU TPOCKTUPOBAHUU TEXHOJIOTUUECKUX
MPOIECCOB M HUHTEP(DENCOB K HUM NPOQPECCHOHATBHO 3HAYUMBIMU SIBIISFOTCS
BJIAJI€HUE MOHATHEM (PYHKIMOHAIBHOW 3aBUCHUMOCTH, YMEHUE HAXOAHUTH 00JACTh
onpeneneHuss (QyHKIUMM W 00JacTh 3HA4YCHUM (QYHKIUM, 3HAHUE CBOWCTB
AJIIEMEHTAapHBIX PYHKIUH, YMEHHE CTPOUTH U YNTATh TpauKu (QyHKIIHIA;

® I3yYE€HUE TEXHUYECKON TOKYMEHTalWU, YepTexKed, MPHUHIMIOB padOThI
TUTIOBBIX  JJIGKTPOHHBIX YCTPOMCTB — HABBIKHM, HEOOXOAMMBIE TEXHHKY,
npejacTosias pabora TpeOyeT Xopomio chOpMYJIMPOBAHHBIX MNPEACTABICHUN O
B3aMMHOM PAacloOJIO)KEHUH TPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE; (HopMax,
pa3Mepax OCHOBHBIX (UIYp M MX COYETAaHWM; YMEHHWI pacno3HaBaTh, BUJETh Ha
yepTekax U CXemMaxX OCHOBHBIE T'€OMETPUYECKHE Teja, UX COYETaHWSs, CCUCHHS
TE€OMETPUYECKUX TeJ IUIOCKOCTAMH, MOITOMY HEOOXOIMMO 3aKpENUTh 3HaHUE
ONpeIeNICHUN MapalJIeIbHbIX, IEPECEKAIOIIMNXCS U MEPHEHANKYISPHBIX MPSAMbBIX UB
MPOCTPAHCTBE; MAPAJIIETBHOCTH U NEPIEHIUKYIIAPHOCTH MPSMOU U IIOCKOCTH;

® Ha TMpaKTHKE OOydYarolnuecss BCTPEYAIOTCS C 3ajladaMyd Ha HaXOXKJIECHUE
IJIONIA/IE TIOBEPXHOCTH, YMEHHME BBIYUCIIATH IUIOMIATL OOKOBOM W TMOJHOM
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MOBEPXHOCTEH TeOMETPUUYECKUX T, 00bEMbl IMPHU3MbI, MUPAMUIbI, HUJIUHIIPA,
KOHYCa, YCEYEHHOTO KOHYCa;

® JUIsl OCMBICIICHHOTO UCIIOJIb30BAHUS 3HAHUW B KypCce€ METPOJIOTUS H
TEXHUYECKUE M3MEPEHUS, HYXHO B KypCc€ MaTEeMaTHUKU pellaTh 3aJadd C
poeCCUOHAIIBHBIM COJIEPKaHUEM.

ITIporpamma npeaycMaTpuBaeT OCYIIIECTBJICHUE PETHOHAIBHOTO
KOMIIOHEHTA: HM3Yy4Y€HHE CHEIU(PUKA Ppacy€ToOB PacXOJyeMbIX MaTE€pUaNIOB MpHU
cocTaBiieHHH JePEKTHBIX BEAOMOCTEH W TPUMEHEHHWE 3HAHUW HEO0OXOIUMBIX
JUTsl 00ecriedeHnsT KOHKYPEHTOCIIOCOOHOCTH — BBIITYCKHUKA HA PBIHKE Tpyda B
Mockae.

[Iporpamma npexycMaTpuBacT MHUPOKOE MCIOJIB30BAHUE MEKIPEIMETHBIX
CBA3CHU: C TEXHUYECKUM YEPUYCHUEM, DIIEKTPOTEXHHKOM, METPOJIOTHEN U
TEXHUYECKUMHU U3MEPEHUSIMU, ABTOMAaTH3alMeN TPOU3BOICTBA, (PUBUKOM.

2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIHUILIMHBI

2.1 O0beM yueOHOI TUCHUINIMHBI M BUAbI Y4e0HOH padoThI

Bua yuyeOHoili padoThbl O06beM yacoB 1 cem 2 cem

Oo0si3aTesibHasi ayIuTOPHAsi Yy4yeOHasi 160 68 92

Harpy3ka (Bcero)

B TOM 4mucjie B ¢opme nmpakTudecKoi

MOJATOTOBKH
TeopeTHYecKoe o0yuyeHue 80 34 46
(mexmmm)
NMpaKTHYeCKHe 3aHATHS 80 34 46
CamocrosiTeibHAs padora 18 18

odyuaronierocs (Bcero)

IIpome:xxyTounasi aTTecTanus Apyras 3aver ¢

OLICHKOM
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2.2 TemaTH4YecKHi MJIAH U COIePKAHME YUeOHOI TN CIUTLITUHBI

HaunmeHnoBaHue Coaeprxanue y4eO0HOro MaTepuaa M (popMbI O0bem B tom Komer
Ppa3aesioB U TeM OpraHu3aluM JeTeJHLHOCTH 00yYalomuxcs B Yacax | y4yucje B ;O :“:4";;5::::}0
(l)opMe KOTOPbIX
np. crnocodcTByeT
. 3JIEMEHT
3aHATHH nporpammsl
1-b1i1 cemecTp
1 2 3 4 5
NosTopeHue: Cooeporcanue yuebrnoeo mamepuana 2
[ToBTOpEHME TEOPETUUECKOTO MaTEpHaa 3a KypC
OCHOBHOM IIKOJIBI
KonTpoabsHnass pa6ora. BxoaHoi KOHTPOJIb
Paspen 1: ITonsiTue o uncJaax. 12 6
Tema 1.1. Cooepoicanue yuebHo20 mamepuana 2
Iensie u palroOHaIbHBIE qyucia.
JlelicTBUTENBHBI | JlelicTBUTENbHbIE uKMclIa. KOpHM U CTeleHH.
eu KopHu HartypanbHOM CTENEHM M3 4YHCIA U UX
NpHGIMKEHHbIe | CBOHCTBA. Crenenn ¢ pauuMoOHAIbHBIM U
—— JIEMCTBUTENIbHBIM TI0Ka3aTeJIeM, HX CBOMCTBA.
[IpeoOpazoBaHue panUMOHANBHBIX, CTEHNEHHBIX,
BBIPKEHHUM.
IIpakTnyeckue padoThl. 4
IIpakTuyeckoe 3ausitue: Apudmernueckue
JIEMCTBUSI HAJl YUCIIaMHU. 1
I[IpakTuyeckoe 3ansatue: [IpubnmxéHHbIC
BBIYMCIICHHUS. [Tpubmmxkénnoe 3HAYECHUE 1
BEJTMYUHBI U MOTPEUTHOCTH MPUOTHKEHUI
IIpakTuyeckoe 3aHATHe:  TOXIECTBEHHbIE 2
npeoOpazoBaHus alreOpanvyeckux M YHCIOBBIX
BBIPAKECHUI 1
KonTposbnas padora.
Tema 1.2. Cooepaorcanue yuebnoeo mamepuana 4
KoMILIeKCHbBIE Pacmmpenue npeacraBieHui 0 Yuciie.
quea ['eomeTpuyeckas HHTEpIpPETALNS KOMIUIEKCHBIX
yucen. JledcTBUs Hall KOMIUJIEKCHBIMU YUCIaMU
B anreOpandeckoit hopme.
IMpakTUyecKue 3aHATHSA: 2

IIpakTH4eckoe 3aHATHE: PELLICHUE
MIPUKJIAHBIX 33]1a4 M0 TeMe: «JleficTBue Haj
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KOMIUICKCHBIMHU YHCIIaMH B alireOpandeckoi
dopme

CamocrtosiTeibHast padoTa 00y4arOIMXCs:
[ToaroroBka coobuiennii «Pacmmpenne
MPEACTABICHUN O YUCIIEN

Paspen 2:

KopHu, crenenu u jiorapupmsi.

42

22

Tema 2.1:
CreneHn u eé
CBOJCTBA.

Cooepoicanue yuebHo20 mamepuania
KopHu HaTypallbHOM CTETICHU U3 YUCIIA, UX

CBOMCTBA.

CreneHu ¢ palliOHATBHBIMH TTOKA3aTEsIMU 1
UX CBOMCTBA.

Crenenu ¢ NeliCTBUTENLHBIMY TOKA3aTEIIMHU.
CBolicTBa cTeneHEN.

IIpakTuyeckune 3aHATHSA:
IIpakTnyeckoe 3ausitue: Berunciienue u
CpaBHEHHUE KOpHEH.

IIpakTryeckoe 3ausiTie. BrinoiHeHne
pacy€ToB C paguKaIaMH.
IIpakTH4yeckoe 3ansiTue: PemieHue
HMppalOHAJIbHBIX YPABHEHHI
IIpakTyeckoe 3ausiThe: Haxoxaenue
3HA4YECHMM CTENEHEN C pallMOHAIbHBIMU
nokaszaressiMu. CpaBHEHUE CTENEHEN.

oo

CamocrositeibHas padoTa 00y4yarommuxcs —
IToaroroBka k cemuHapy «JlelcTBus co
CTENEHSAMW»: PELICHUE MPUKIIAIHBIX 3a1a4 110
TEME.

Tema 2.2:
CreneHHan

dyHKUMA

Cooeporcanue yuedbnoeo mamepuana
CrenenHas ¢yHKIUS, €€ CBOICTBA U rpaduk.
PanyionanbHble M UppaLlMOHAIbHBIE YPaBHEHUS U
HepaBeHcTBa. [IpeoOpazoBanue anredpanyecKux
BelpakeHuil. IIpeoOpa3oBaHue palmoHaNbHBIX,
UPPALMOHAIIBHBIX U CTENEHHBIX BbIPAKEHUN

IIpakTHyeckne 3aHATHA:
IIpakTnyeckoe 3ansitue. PemieHue CTENneHHBIX
ypaBHEHUN

Tema 2.3.:
IToka3aTebHas
GyHKuun

Cooeporcanue yuebHo2o mamepuana
[TokazaTenpHast pyHKIMSA, €€ CBOWCTBA, TpaduK.
[ToxazarenbHble  ypaBHEHUS] U HEpPABEHCTBA.
Cucremsl YpaBHEHUH. [TpeoOpa3zoBanue
anredpandeckux BblpaxkeHuil. [IpeoOpa3zoBanue
anredpandeckux BelpakeHuil. [IpeoOpa3zoBanue
palOHaIbHBIX, CTENEHHBIX, I0Ka3aTeJIbHBIX
BBIPAKECHUI
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Tema 2.3.:
Jlorapugmuuec
Kast QyHKIHS

Cooepoicanue yuebHo20 mamepuaia
Jlorapudm uncna. OcHOBHOE Jorapudmuyeckoe
TOXJECTBO. JlecsaTUuHble U  HaTypalbHbIE
norapudmsl. [IpaBuna neficTBuii ¢ torapudmamu.
[Tepexon K HOBOMY OCHOBAHHIO.
Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

Tema 2.4.

ToxaecTBeHHbIEe MPe0OpPa30BaHUS

IIpakTnyeckne 3aHATHSA:

IpakTnyeckoe 3ansitue: ToX/IECTBEHHbIE
npeoOpa3oBaHusl IOTApU(PMUIECKUX U
IIOKa3aTEJIbHBIX BBIPAKCHUN

10

KonTposasHasi padora no teme: Kopuu,
crenenu. Jlorapugmsbi.

Pazgen 3:

HauajbHble NOHATHS CTEpeoMeTPUM.
B3aunMHoe pacmoJio:keHHe MPSIMbIX U
ILUIOCKOCTEl B IPOCTPAHCTBE

22

11

Tema 3.1.
IHapaniaeabHocT
b MPAMBIX U
IUIOCKOCTEH

Cooepoicanue yuebHoeo mamepuana
B3aumHOe pacroyio)keHHe JBYX TPSIMBIX B
npoctpanctBe. [lapamnensHocTh  HpsIMON U
iockocTy. [lapamienbHOCTh TIOCKOCTEH.
['eomeTpryeckue npeoOpa3oBaHuUs
IIPOCTPAHCTBA! napaiebHbINA nepeHoc,
CUMMETpUS OTHOCHTEIJIBHO TUTOCKOCTH.
[TapannensHoe TPOSKTHPOBAHHUE.

CamocrosiTtesibHas padora : CocTaBieHre
KOHCIIEKTa «/[ByrpaHHbIE yTIiIbD)

IIpakTHyeckue 3aHATHA:

IIpakTH4Yeckoe 3aHATHE: pELICHUE 3314 110
TeMe: «B3auMHOe pacnonoxeHue npsMbIx B
IIPOCTPAHCTBE, MPSIMOM U TUIOCKOCTH, JBYX
IIJIOCKOCTEM.

IlepneHquKyIApHOCTD NMPSIMOM U IUIOCKOCTH, J1BA
NEPIEHANKYIIAPA K IUIOCKOCTH, IEPIICHAUKYJIAP
K JIByM IUIOCKOCTSIM, TEOPEMA O TPEX
NEPIEHANKYIISAPAX»

Tema 3.2.:
IHepnenauxkyias
PHOCTBH PSAMBIX
U II0CKOCTel

Cooeporcanue yuebHo2o mamepuana
[lepnenauKyIsPHOCTH NPSAMOM U TUIOCKOCTH.
[lepnenauKyIsip U HAKJIOHHASA. YTOI MEXIY
MPSAMON U TNIOCKOCTHIO. JIByrpaHHblid yrou. Yron
MEXIY MI0CKOCTAMU. [lepnenanKynsipHOCTh
JBYX Iockoctei. [lnomaas opToroHanbHOM
npoeknuu. M300paxkenne mpocTpaHCTBEHHBIX
dburyp.

IIpakTHyeckue 3aHATHSA: - PELICHUE 33/1a4 110
TeMe «JIByrpaHHBbIN yrom»
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KonTpoJubnasi padora no teme: Ilpsambie n
IJIOCKOCTH B IPOCTPAHCTBeE.

CamocrosiTesibHas padora:

[ToaroroBka k cemunapy «llepnenaukymsip u
HAKJIOHHAs»: JOKA3aTeIbCTBO TEOPEM
H3rOTOBJIEHHE MOJIENEN.

Tema 3.3.
I'eomerpuuecku
e
npeodpa3oBaHu
sl IPOCTPAHCTBA

Conep:xaHue yueOHOTro MaTepuaJa:
['eomeTpuueckue mpeodpa3zoBanus
IIPOCTPAHCTBA: apAJUIEIbHBIN EPEHOC,
CUMMETPUS OTHOCUTEIIBHO IIIOCKOCTH.
[TapannensHoe npoekTupoBanue. [lnomanp
OpTOroHaNIbHOM npoekiuu. N306paxkenue
MPOCTPaHCTBEHHBIX (uryp Pemenue
NPUKJIAJIHBIX 337124

IpakTuyeckue 3ansatus: «llapamienbHoe
MIPOEKTUPOBAHUE)

Pazgen 4:

BekTopHas anreopa

Tema 4.1:
BekTops! B
NPOCTPAHCTBE

Cooeporcanue yuebnoeo mamepuana
[lonssTue BexkTOpa B mpocTpaHCcTBE. Momayib
BeKkTopa. PaBeHctBo BekTtOpoB. CroxkeHue
BEKTOPOB. YMHOKCHHME BEKTOpPa Ha YHCIIO.
Paznoxxenue BekTOpa IO HAmNpaBJiICHUSM. YTIOJI
Mexay AByMs BekTopamu. [Ipoexuus
BEKTOpa Ha OChb. JleHlCTBUA HAJ BEKTOPAMHU.
KoMIutaHapHbI€ BEKTOPBI.

IIpakTHyeckue 3aHATHA:

IpakTnyeckoe 3ansitue: J[eiicTBHUS HaL
BEKTOpPaMU B IPOCTPAHCTBE.

BektopHoe 3aganue npsMbIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE.

Kountpoabnas padora: Koopaunatsl u
BEKTOPBI.

CamocTosiTesibHast padoTa:
IMonroroBka coobmennii «CHCTEMBI KOOPAMHAT

Pasnen 5:

OCHOBBI TPUTOHOMETPHH.

18

Tema 5.1.:
Tpuronomerpuu
eckue (popmyJibl

Cooeporcanue yuebno2o mamepuana
Panuannas mepa yrna. BpamarensHoe
nerxkeHne. CHHYC, KOCHHYC, TAHT€HC U
KoTaHTeHc ynciia. OCHOBHBIE
TPUTOHOMETPUYECKHE TOXKIECTBA, (POPMYIIBI
npuBeneHus. CHHYC, KOCHHYC U TAHT€HC CYMMBI
Y Pa3HOCTH JIBYX yIiI0B. CHHYC U KOCHHYC
JBOIHOTO yria. @opMyIibl MOJIOBUHHOTO YTIIA.
[TpeoOpazoBaHUs CyMMBI TPUTOHOMETPHYECKUX
GYHKIMI B MPOW3BEACHNE U IPOU3BEICHUS B
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cymmy. [IpeobpazoBanust mpoOCTEHIINX
TPUTOHOMETPUYCCKUX BBIPAKCHHUIA.

IpakTuyeckune 3aHsATHSA:

IIpakTnyeckoe 3aHsitue: PemeHue npumepoB
Ha GOPMYIIBI CTIOKEHUS. Perenne npuMepoB Ha
(dbopMyIibl IPUBEIACHHUS.

IIpakTu4yeckoe 3aHsitue: Pemenue
npumepoB. CymMma U pa3HOCTb
TPUTOHOMETpHUYECKUX (QYHKIMU. Pemenne 3aqau
Ha TeMy: «ToxecTBeHHbIE TPe0Opa30BaHUS
TPUTOHOMETPUUYECKUX BBIPAKECHUINY;

Tema 5.2:
Tpuronomerpuu
ecKme
YpaBHeHHSI U
HEepPaBEeHCTBA

Cooepoicanue yuebHo2o mamepuania
[Ipocreiinme TPUTOHOMETPUYECKHE YPABHCHUS U
HEPaBEHCTBA U MX PEIICHUE.

ApKCUHYC, apKKOCUHYC, QpKTaHT€HC YMCIIa.

Tema 5.3 :
Tpuronomerpuu
ecKue PyHKIMHU

Cooeporcanue yuebnoeo mamepuana

OO6nactb ompeneneHus ¥ MHOXECTBO 3HAUYCHHI;
rpapux  QyHKIMH, TIOCTpOEHHE TrpaPuKOB
TPUTOHOMETPHUCCKHUX (PYHKITHIHA.

CpoiicTBa (hyHKIIMU: MOHOTOHHOCTH, YETHOCTH,
HEYETHOCTh, OTPAHUYEHHOCTH, MEPUOIUIHOCTD.
[IpomexyTkun  Bo3pacTaHusi U  yObIBaHUS,
HauOoJiblllee W HAUMEHbIIEEe 3HAYEHUS, TOYKH
sKcTpemyMa. ['paduueckast UHTEpIpeTaIus.

OOpaTHble TPUTOHOMETPUYECKUE PYHKIIUH.

IIpakTHyeckne 3aHATHA:

IpakTuyeckue 3ansitus: [Ipeodbpazopanue
rpaduKOB (PyHKIIUH

IpakTuyeckue 3ausiTus: Pemienre
MPOCTEUILINX TPUTOHOMETPUYECKUX YPABHEHUI
IIpakTunyeckoe 3aHsitue: Pemenue
TPUTOHOMETPUUYECKUX YPABHEHUU
IIpakTunyeckoe 3aHsitue: Pemenue
TPUTOHOMETPUUYECKUX HEPABEHCTB

KonTpoubsnas padora: Tpuronomerpuueckue
YpaBHEHHUs U HEPAaBEHCTBA

CamocrositenbHas padora:

HOJrOTOBKA K ceMHHapaM «Panuannas mepa
yriaay; «IIpeoOpa3oBanue TPUrOHOMETPHUECKUX
BBIPAKECHUI

Hroro

102

51

2-01i cemecmp
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Pasgea 6.

DyHKIUH, UX CBOICTBA, rpaduKu.
Crenennble, NoKa3aTe/lbHbIE,
Jorapupmuyeckue GyHKUHU

18

10

Tema 6.1:
Yucaopasn
byukuus, eé
CBOMCTBA.

Cooeporcanue yuebno2o mamepuana

['padux GyHKINH, TOCTPOCHHE TPAPUKOB
(GyHKUMH, 3a1aHHBIX Pa3INYHBIMH CIIOCOOAMH.
CaoticTBa (yHKIIUU: MOHOTOHHOCTbD, YETHOCT,
HEYETHOCTh, OTPAHUYEHHOCTb, IEPUOJUYHOCTD
[TpomexyTkH BO3pacTaHus U yObIBaHUS
GbyHKIMHA, HAUOOJIBIIINE U HAUMEHBIIINE
3HAYEHUS], TOUKH SKCTPEMyMa.

['padmueckas unrepnperanus. [Ipumepst
(YHKIMOHATIBHBIX 3aBUCUMOCTEH B PEANbHBIX
nporeccax u sIBICHUSX.

Oo6patubie pynaknuu. O6IacTh ONIPEISIICHUS U
oOacTh 3HaueHM oOparHoit pyrkmH. I'padux
o0OpaTtHO# GyHKIINH

I'paduk obpaTHOI HyHKIIUK

CamocrositesbHas padora: [logroroBka
coobmeHuit «DyHKIIUU U UX CBOWCTBaY

IIpakTH4yeckue 3aHATHS:

IIpakTu4yeckoe 3ansitue: Pemenne 3a1a4 Ha
HaX0XkJIeHHe 00J1acTy ONpeAeeHUs U
MHO’KECTBA 3HAYCHUH.

IIpakTnyeckoe 3ausitue: Pemenue 3a1a4 Ha
HaXO0KJIEHNE HauOOJIBIIIETO U HAUMEHBIIIETO
3HaueHUH QYHKINH, TOUYEK SIKCTpEeMyMa.
IpakTunyeckoe 3ansitue: [loctpoenue
CJIO’KHBIX (YHKIUH (KOMIO3ULIHUH).

IIpakTuueckoe 3anstue: «I'papuyeckoe
pellieHHe ypaBHEHUI U HEPABEHCTBY

CamocrosiTenbHas padoTa 00y4aOmmMXcs
[ToarotoBka pedeparon «I'paduku GyHKIHI»
[Toctpoenue rpagukos

KonTposbHas padora

NN B

Pazgen 7:

MHOrorpaHHMKH U KpyIJble TeJa

52

32

Tema 7.1:
MHororpaHHuK
n

Cooeporcanue yuebno2o mamepuana
Bepmmnbl, pebpa, TrpaHu MHOTOTpaHHHKA.
Passeprka. MHororpansasie yrisl. Beimykisie
MHOrorpaHHuku. Teopema Diinepa.

CamocrosiTe/ibHasi padoTa:
[TonroroBka pedepatoB « MHOTOTpaHHBIE YTIIBD,
MoOJeJIel pa3BEPTOK MHOIOTPaHHBIX YIJIOB
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Tema 7.2:
IIpusma.
IHapaniaeaenumne
A

Cooepoicanue yuebHo20 mamepuaia
IIpusma. [IpsiMast 1 HaKJIOHHAs IpU3Ma.
[IpaBunwsHas npusma. [lapamnenenumnen. Kyo6.
ITupamupa. [IpaBriibHas nupamuaa. Y ceyeHHas
nupamua. Terpasap. Cummerpun B KyOe, B
napauienenunesae, B npusme. Ceuenus kyoa,
npusMsl. [IpencraBienne o npaBUIbHBIX
MHOTOTpaHHHKAX (TeTpa’ap, KyO, OKTasp,
JIOJICKa3Ip U UKOCAdIP).

IIpakTHYeckne 3aHATHSA: PEIICHUE 33124 110
teme: «lIpusma. [Tapamnenenunen»

CamocrosiTesibHasi padoTa 00y4armmxcs
IToaroroBka k cemunapy «lIpusma n
napajuiejaenuney U3roToBIeHUE MoJIeIei
pelleHUe IPUKIAHBIX 3a/1a4.

Tema 7.3:
IMupamuga

Cooepoicanue yuebnoeo mamepuana
ITupamupa. IlpaBunbHas nupamuaa. Y cedeHHas
nupamuga. Terpasap. CummeTpun B TUpaMue.
CeueHust nMpaMuIbl.

HpaKTuquRue 3aHATUA: pCHICHUC 3a/1aY 11O
TEMC: ((HI/IpaMI/II[a»;

10

IIpakTnyeckue 3ansitusi: «[IpaBusibHbIE U
MMOJIYIIPpaBHUJIbHBIC MHOTOTPaHHUKM)

10

Tema 7.4:

Muauagp.
Konyc

Cooeporcanue yuebnoeo mamepuana
[umuHap #  KOHYC. VYceueHHbI  KOHYC.
OcHoBaHMe, BbICOTA, OOKOBas TIOBEPXHOCTH,
oOpasyromiasi, pa3Beptka. OceBble CEYCHUS U
CeueHMsI, apajlyielibHble OCHOBaHUID. DopMyIibl
TUTOIAAN TOBEPXHOCTEH NMIMHIpAa M KOHYca.
[llap wu cdepa, ux ceuenus. KacarenpHas
TJIOCKOCTH K cdepe.

IIpakTHyeckue 3aHATHSA: pELICHHE 3a/1a4 110
teme: « Hunuanap. Konyc»

CamocrosiTenbHas padoTa 00y4aOmMXcs
ITonroroBka k ceMuHapy «Tena u moBepxHocTu
BpalllEHUs» pELICHNE TPUKIAJIHbIX 3a1a4

Tema 7.5: lllap
u cpepa

[Tap u cdepe, ux ceuenus. [1nomans
MOBEpXHOCTH mapa. KacarenbHast mIOCKOCTh K

chepe.

IIpakTHyeckue 3aHATHA: PELICHUE 33/1a4 HA
temy: «ap u chepa, ux ceueHus»

CamocrosiTenbHasA padoTa 00y4aOImMXCs
ITonroroBka k cemuHapy «Tena u moBepxHocTu
BpalCcHUs» pCHICHUC IMPUKIIAAHBIX 3a/1a4

Pazgen 8:

HN3mepenus B reomeTpun

22

10

18




Tema 8.1:
HN3mepenus B
reoMeTpuu

Cooepoicanue yuebHo20 mamepuaia
O0BEM 1 ero usmepenue. MHTerpaibHas
dbopmyia oobEMa.

Tema 8.2.
O0BEéM U ero
u3MepeHue

Cooeporcanue yuebnoeo mamepuana
®opmyiibl 00bEMa Ky0a, IPSIMOYTOIBHOIO
napaenenunena, Ipu3Mbl, LUIMHAPA.
PopmyJsil 00pEMa NUPaMU/Ibl U KOHYCA, I1apa

IIpakTHyeckue 3aHATHA: PCIICHUE 3a/1a4 HA
BBIUKCIIEHHE 00BEMOB U IIIOIIAIEN
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ
BpalleHus

10

Tema 8.3.
IToxo0ue Ten

Cooeporcanue yuebno2o mamepuana
[Tomobue Ten. OTHOLIEHUE TUTOMIAICH
OBEPXHOCTEH M 00BEMOB MOJOOHBIX TEIL.

KonTpoabsHasi padora no reme:
MHOrorpaHHUKH ¥ KpPYIJible Tejia

Pa3znen 9:

Havana MaTeMaTH4eCKOro aHaJU3a

42
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Tema 9.1:
Mpenen
YHCJIOBOI
nmocJie0BaTeIbH
oCTH

Cooepoicanue yuebHoeo mamepuana
[TocnenoBarenbHOCTH. CrIOCOOBI 3aJaHUS U
CBOWCTBA YUCIIOBBIX MOCIIEIOBATEIHHOCTEH.
[ToHsiTHE O TIpeIeNe MoCIeI0BaTEIbHOCTH.
CyMMupoBaHue€ 0CIe10BaTENbHOCTEN.
Cy1iecTBoBaHUE Tpe/iesia MOHOTOHHON
OTPaHUYEHHON TIOCIIEIOBATEIBHOCTH.
beckoHeyHO yOBIBaIOIIas reOMETPUICCKAs
poTpeccusi M ee cymma

IIpakTHYeckne 3aHATHA: PELICHUE IPUMEPOB
Ha BBIYMCIICHHUE MPEIEIIa YHCIOBOU
MIOCJIEI0BATEIbHOCTH

CamocrosiTeibHasi padoTa 00y4alOIMXCH:
PCIICHUEC NPUKIIAIHBIX 3aJa4

Tema 9.2:
IIpousBoaHas u
eé
reoMeTpuYecKu
H CMBICJI

Cooeporcanue yuebHo2o mamepuana
IIpousBognass.  llomsTme 0  NPOM3BOJHOM
GyHKIMN, €€ TeoMeTpHuYecKud M (puU3HUECcKHil
CMBICJI. YpaBHEHHE KacaTelbHOW K Trpaduky
¢yakiun. [IpousBonHbIE CyMMBI, pa3HOCTH,
IIPOU3BEICHNUS, 4acTHOTO. IIpou3sBoaHbIE
OCHOBHBIX JIEMEHTAPHBIX (YHKIIMH.

IIpuMepsl UCIONB30BaHUS IPOU3BOJHOM U
HaxOXXJEHUsA  HAWIY4IIero  pPelIeHUs B
MPUKIAIHBIX 337a4ax.

IIpakTHyeckue 3aHATHA:

IMpakTnyeckne 3ausitus: [IponsBoaHbie
CYMMBI, Pa3HOCTH, IPOU3BEICHUS, YACTHOTO.
IpakTuyeckue 3ansitusi: [IpousBoanbie
OCHOBHBIX DJIEMEHTApHBIX (DYHKIIUH.

10
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IIpakTUYeckne 3aHATHA: BHIIOJHECHUE
yrpaxHenuit o teme: «lIpousBogHas
GYHKITUID)

CamocrosiTesibHAsi padoTa 00y4aKOIIMXCS:
pellieHre IPUKIaIHbIX 3a/1a4.

Tema 9.3:
IIpumenenne
NMPOU3BOJIHOM K
HCCJIeI0BAHMIO
GyHKumi

Cooeporcanue yuebno2o mamepuana
[lpumeHeHHe TPOM3BOMHONW K HCCIIEIOBAHHIO
byHKIMi " MIOCTPOCHHIO rpauKoB.
Haxoxxaenne ckopocTH 151 porecca, 3a1aHHOr0
dbopmyioit u rpaduKOM.

IIpakTHyecKue 3aHATHA:

IIpakTHyecKue 3aHATHA: HCCIICIOBaHUE
¢yHKUIMH ¥ mocTpoeHue rpaduKoB GpyHKIHUI ¢
HIOMOIIBIO IPOU3BOAHON

oo

CamocrosiTenbHast padoTa 00y4alOIMXCH:
«HMccnenoBanue GyHKIUU ¢ HOMOILBIO
MPOU3BOHOMN»

Tema 9.4:
IIpuinoxenune
MPOU3BOJAHOM K
peleHHn o
NPUKJIATHBIX
3aga4

Cooepoicanue yuebHoeo mamepuaia
[TpuMepbl UCTIOIB30BAHUS TIPOU3BOTHON JIJIS
HAXO0XJICHUS HAWTYYIIEro PeIICHUS B
NPUKIIAJIHBIX 33/1a4aXx.

Bropas npou3BoiHas1, €€ reOMETPUICCKUNA U
(bU3NUeCKUl CMBICIT.

Haxoxnenue ckopoctu aJist mpoiecca,
3aJlaHHOTO0 (popMyIIOH U rpadyuKoM

IIpakTHYeckHe 3aHATHSA:

IIpakTHYeckHe 3aHATHA: PEIICHUE 3a7a4 110
teMe «lIpumenenne npou3BOAHON K PEIIEHUIO
MIPUKIIAJHBIX 3a1a49»

CamocrosiTenbHas padoTa 00y4aOmmMXxcst
peuienue 3ana4 1o reme «lIpumenenue
IPOM3BOIHON K UCCIIEIOBAaHUIO (DYHKIHI»

Paznea 10:

I/IHTeraJ'I U €ro NIpuMEcHCHUE.

15

Tema 10.1:
HurerpaJ.

Cooeporcanue yuebHo2o mamepuana
[TepBooOpaznas u unrterpan. HeonpenenéHnupiii
uHrerpai. IIpumenenue onpeneneHHOro
WHTErpajia JJisl HAX0KJICHHS IUIOIAaIN
KpUBOJMHENHON Tpanennn. Popmyna
Herorona—IJleii6auna. [Ipumeps! npuMeHeHus
UHTErpaia B (U3MKE U TEOMETPHUH.

10

IIpakTHYeckne 3aHATHSA:

IIpakTHYeckHe 3aHATHA: PELICHUE IIPUMEPOB
Ha HAXO0KJICHUE HEOIPEIEIEHHOTO HHTErpajla
IIpakTHYeckHe 3aHATHA: PELICHUE IIPUMEPOB
Ha HAXOKJICHUE ONPENEIEHHOrO HHTETpaJIa

(6]
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Kontpoabnas padora: OnpeaenéHHbIH 1
HeonpeaeJéHHbII HHTerpaJl.

CamocTtosiTeibHasi padoTa 00y4YarommXxcs
pelleHne NPUKIIAHBIX 3a/1a4 110 TEME
«IIpumenenue nuaTerpaia B (pU3NKe U
reOMETPUN»

Pazgen 11:

Kom0nnaropuka

14

Tema 11.1:
OcHoBHbBIE
MOHATHA
KOMOHMHATOPHUK
H.

Cooeporcanue yuebnoeo mamepuana
OCHOBHBIC TOHITHSI KOMOMHATOPHKH. 3a/1a49H HA
MOJCUET 4YHCIa pa3MELICHHH, IepecTaHOBOK,
couetanuii. Pemienne 3amay  Ha mepebdop
BapuantoB. ®Dopmyna Ounoma  HeroToHa.
CpoiicTBa OWHOMHHAIBHBIX KO3()PHUIIMEHTOB.
Tpeyronpnuk [lackais.

IIpakTHYeckue 3aHATHSA:
IIpakTHyecKue 3aHATHSA: pPELICHUE 33ay 110
TeMe «DJIEMEHThl KOMOMHATOPUKI.

CamocrositesibHas padora: [lonroroska k
cemuHapy «KoMOuHaTOpHBIE 3a1a9M»: pEIICHHE
3a1ad.

Paznen 12:

DJIeMeHThI TeOPHs BepOSITHOCTEN.

10

Tema 12.1:
Co0bITHE,
JIeHCTBHA €
BEPOSITHOCTSIMU

Cooepoicanue yuebHoeo mamepuania

CoObITHE, BEPOSTHOCTh COOBITHSA, CIOXEHHE U
YMHOXXE€HHE  BeposTHocre.  Ilomatue o
HE3aBUCUMOCTHU COOBITHIA. JuckperHas
Cly4ailHasi BEJIMYMHA, 3aKOH €€ pACIpeAcIICHUs.
Yucnosbie XapaKTEPUCTUKU JIACKPETHON
ciaydaiiHon BenuuuHbl. [loHsATHE O 3akoHe
Oosnpmux ynces. CTaTUCTUYECKAsI BEPOSTHOCTD.

IIpakTHyeckne 3aHATHA: PEIICHUE 33724 110
teMe: «Kiaccuueckoe onpeneneHue
BEPOSITHOCTH

CamocrosiTenbHast padoTa 00y4arOIMXCs:
IMOoArOTOBKA K CEMUHAPY «Brraucnenus
BEPOATHOCTEW» pPELICHUE NPUKIIAJHBIX 3a/1a4.

Pa3zgen 13:

CraTucTuka

Tema 13.1:
HonsTHeE
reHepaJbHOM
COBOKYITHOCTH,
BbIOOPKH.

Cooepoicanue yuebHo20 Mmamepuaia
[IpencraBienue qaHHBIX (TAOIUIBI, AUATPAMMBI,
rpadukmn), reHepaJIbHas COBOKYIIHOCTB,
BBIOOpKa, cpenHee apudmMeTHueckoe, MeAHaHa.
[TonsiTne 0 3agavax MaTeMaTH4eCKOM
CTaTUCTHKH.
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Pemenne MPAKTUYCCKUX 3ada4 C IPUMCHCHUCM
BCPOATHOCTHBLIX METOJI0B

I[IpakTHyeckne 3aHATHSA:

IIpakTHyeckue 3aHATHSA: PELICHUE 337a4 Ha
HAXO0XJICHUE CPETHE — apUPMETHIECKOTO, MOJIBI,
MeMaHbl, pa3Maxa.

IIpakTHYeckue 3aHATUSA: PEIICHHE
MPAKTUYECKHX 3aJ[a4 C IPUMEHEHUEM
BEPOSITHOCTHBIX METOJIOB.

N B

CamocrosiTesibHAsi padoTa 00y4arOIIMXCS:
MOATrOTOBKA K ceMuHapy «Perienue 3aga4 ¢
[IPUMEHEHHUEM BEPOATHOCTHBIX METOJIOBY
COCTaBJICHUE IUArpPaMM.

Kontponbnas pabota

Paznen 14:

YpaBHeHNs1 M HEPABEHCTBA.

25

Tema 14.1:
PanmmonanbHbIe,
HPPAlMOHAJILH
ble,
NnoKa3areJjbHbIe,
JorapupmMudeck
He YPABHEHHUA

Cooepoicanue yuebHoeo mamepuana
Anrebpanueckue ypaBHeHHsI. PaBHOCHIBHOCTD
YPaBHEHHUI, HEPABEHCTB, CUCTEM.

Pewienne ypaBHeHUl pa3inoKeHUEM HA
MHOKUTEJIN U BBEJCHUE HOBBIX IIEPEMEHHBIX.
Pemienne ypaBHeHN METOAOM IIOCTAaHOBKH.
Pemenue ypaBHeHuit rpaduueckuM METOI0M
PannonanbHble U HppalMoOHaIbHbIE YPAaBHEHUS
Y CCTEMBI YPAaBHEHUH.

[Toka3zarenbHBIE U JTOTapHPMHUUECKHIE
YPaBHEHHs], CUCTEM YPABHEHUI U HEPAaBEHCTBA.

IIpakTH4eckue 3aHATHSA: PELLICHUE
yIpaXKHEHU 1o TeMe: «Pemenne ypaBHEHUN

CamocrosiTeibHast padoTa 00y4yaoImMXxcs
IToaroroBka k cemuHapy «Penienue ypaBHEHUIN»
Pemenue 3agau.

Tema 14.2:
PauuoHanbHbIe,
HPPAMOHAJILH
bl€,
NoKa3aTeJIbHbIE,
Jorapupmmnyeck
e HepaBeHCTBAa
U CUCTEMBI.

Cooeporcanue yuebHo2o mamepuana
PannonanbeHble, nppalnoHaIbHBIE,
noKa3aTesbHbIe, JorapuPpMHUUECKUE U
TPUTOHOMETPUUECKHUE HEPABEHCTBA.

OcHOBHBIE IPUEMBI X PELICHUS
Hcnonbp3oBaHue CBOMCTB U rpaduKoB (pyHKINH
IIPY PELIECHNN YPaBHEHUI U HepaBeHCTB. MeToj
MHTEPBAJIOB

N300pakeHre Ha KOOPJUHATHON TIOCKOCTH
MHO€ECTBA PEIICHUI YPaBHEHU U HEPABEHCTB C
JIByMsI IEPEMEHHBIMU U UX CUCTEM.

IIpakTHYeckne 3aHATHSA:
IIpakTHyeckue 3ansaTus: Peuenue
YIpaXHEHUH M0 TeMe «PanuoHalbHbIE,
UPpALMOHAIILHBIE HEPABEHCTBA,;
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IIpakTHyeckue 3ansaTus: Pemenue
yrpaxHenuil no teme: [lokazarenbHble,
JorapupMHUECKUE HEPABCHCTRA,;

KonTpoasHnas padora no teme: «Pemenue
YPaBHEHHUII U HEPABEHCTB»

CamocTtosiTeibHast padoTa 00y4YarOIMXCs 2
[ToaroroBka coobuiennii «MeToab! pemeHus
YPaBHEHHI U HEPAaBEHCTB» Pemienue 3anauy.

Hrorosoe [ToBTOpUTENEHO-0000MIAOIINE 3aHATHS
NOBTOpPEHHE

HNTorosasi kKoHTpoibHas padorta3a 1l u 2
cemMecTp

Hroro 216 110

3 YCJOBUS PEAJIM3AIIMA YUYEBHOM JUCHUTTAHBI
004. MATEMATHUKA

3.1 TpebGoBaHusi K MATEPHAJIBLHO-TEXHUYECKOMY 00eCIeYeHUI0

MarepuanbHO-TeXHHUYECKas 0a3a, He0OX0uMas JIJIsl OpraHu3alry y4eOHOTO
MpoI1iecca Mo AUCIUIIINHE.

Ne | HaumeHnoBanue crenuanusupoBaHHbix | KpaTkuii nepeyeHb OCHOBHOIO 000pyA0BaHUS
/0 | ayaAuTopuil, KabOMHETOB, TabopaTopuii 1
np.

1. | YueGHble ayIuTOpUM AJS MPOBEACHUS | YKOMILJIEKTOBAHA CIICIUATN3UPOBAHHOMN
3aHSATUHN JEKIMOHHOTO THIIA (yuebHoi1) MeOenbio, HabopoM
JI€MOHCTPALIMOHHOTO 000PYAOBaHUS U
y4eOHO-HaTJIATHBIMU TTOCOOUSMH,
o0ecreynBaroIUMI TeMaTHYECKHe
WJUTIOCTPAIH, COOTBETCTBYIOIINE paboyeit
IIporpaMMe JTUCLHUIIINHBI, a TAKKE
TEXHUUYECKUMHU CPEJICTBAMU O0yUEHUs
(mepeHOCHBIM MYJIBTHMEIUIHBIM IPOCKTOPOM,
MOPTAaTUBHBIM KOMITBIOTEPOM THUIIA
«HoyTOyKk», MepeHOCHBIM Pa3/IBUKHBIM
9KPaHOM), CITYKallUMHU JUJIsl PEACTaBIECHUS
yueOHOI nHpopMaru 60IbIION ayIUTOPUN

2. | YueOHas ayIuTOPUH U IPOBENCHUST | YKOMILJICKTOBaHA CHEeUaIu3upPOBAHHON
3aHITHA CEMUHAPCKOro TUIA (yueGHoit) meberblo, IIEPEHOCHBIMU
TEXHUYECKUMU CpeacTBaMH oOyueHus,
CIIy’KalllUMU 11 TIpEJICTaBlIEHUsT y4eOHOM
uHdopmanuu
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3. | [lomemenue anst caMOCTOSTENbHON YKOMIUIEKTOBaHO CHeLUaIu3UPOBAHHOMN
paboThI (yueOHOIA) MeOenbio, OCHAIIIEHO
KOMIIBIOTEPHOM TEXHMKOM C BO3MOKHOCTBIO
noAkiaodyeHus kK cetw  "HaTepner" wu
00ECreYeHo  JOCTYIIOM B  3JEKTPOHHYIO

UH(POPMALMOHHO-00Pa30BaTEIIbHYIO cpeny

OpraHu3aIu
4. | YueOHas ayAuTOpUS ISl TEKYIIETO YKOMILIEKTOBaHA CTICIUATM3UPOBAHHON
KOHTPOJIS U TPOMEKYTOUHOM (yueOHoOI1) MeOeIbIo, MePEHOCHBIMU
aTTeCTaluu TEXHUYECKUMHU cpeacTBaMu o0y4eHHs,
CIy)KaIlUMU JJIE  TIPEJCTABICHUS Y4eOHOM

nHdopmanuu

3.2. UudopMmannonHoe odecnieyeHue peain3auuu NporpaMmmbl

Jlns peanuzanuu MporpaMmbl OMOIMOTEUHBIM (DOHI HMMEET IMedyaTHbIE U
AJIEKTPOHHBIE 00pa30BaTeNbHbIE U HH(POPMALIMOHHBIE PECYPCHI, PEKOMEH/I0BAHHbIE
OYMO, 1151 UCIIOIB30BaHUS B 00pa30BaTEIbHOM Mpoliecce.

3.2.1. O0s3aTebHBIC MEeYATHBIE U3TAHUA

1. M.HU. bBammakoB «Martemaruka» s 10 kiacca: cpennee (MoJHOE)
oO1iee oOpazoBanue (0a30BbIil ypoBeHb)M: N3naTenbCkuil IEHTP « AKaIEMUs»
20109.

2. M.!. bBammakoB «Matematuka 11 kiace» mis 11 kmacca: cpenaee
(momHOE) 0b1Iee 0OpazoBanue (0a30BbIN ypoBeHb)M: U3narenbckuil eHTp
«Axkagemus» 2019.

3.2.2. DJIeKTPOHHBbIE U3IaHUS

e www.edu.ru - ®enepanabHblii 00pa3oBaTeNIbHBINA MOPTAI;

e www.school-collection.edu.ru/ — DnekTponHsbiii yueOHUK «MaTemaTnka B
mkose, XXI Bex».

o www.fcior.edu.ru - apopmannoHHbIe, TPEHUPOBOYHBIC M KOHTPOJIbHBIC
MaTepuabl;

o www.kokch.kts.ru/cdo/ -TectupoBanue online: 5 - 11 kiacchl;

4 KOHTPOJIb U OIHEHKA PE3YJIbTATOB OCBOEHHUA
YUYEBHOH JUCHHUIIJIMHBI «OCHOBBI 3dKOHOMMKHM,
MEHEJIXMEHTA U MAPKETHUHI'A»

4.1 KoHTpOJIb ¥ OLlEHKA Pe3yJIbTATOB OCBOCHUS Y4eOHOM IMCUMIIINHBI
Texymuii KOHTPOJIb MPEACTaBIseT COOOM MPOBEPKY YCBOECHUSA Y4EOHOTO
MaTepuana TEOPETUYECKOrO0 M IMPAKTHYECKOTO  XapakTepa,  PEryJsIpHO
OCYIIECTBIISIEMYI0 Ha NpPOTsHKEHUH cemecTpa. OCHOBHBIE (DOPMBI TEKYLIETO
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KOHTPOJIL:  OIpoC,  TECTUPOBaHWE,  HamucaHue  pedepara,  coO3laHuE
MYJIbTUMEIUWMHON MPE3EHTALNH, PEIIEHUE CUTYallMOHHBIX 3a/1a4.
Tekymuii KOHTPOJIb TPAJWLMOHHO CIIY)KUT OCHOBHBIM CpPEICTBOM

o0ecrniedyeHns B y4eOHOM MpoIecce «0OpaTHOM CBSI3W» MEXKIY IMpernojaBaTesieM U
oOyJaromumMcsi, HEOOXOIUMON [IJIsl CTUMYJIUPOBaHUS pabOThl OOydaromuxcs |
COBEPILICHCTBOBAHMS METOIUKH MPETIOAaBaHUsl yUeOHbIX TUCIUIUIHH. L{enb kaxmoi
¢dbopMBI KOHTPOJISE — 3a(pUKCUPOBATH MPHOOPETEHHBIE 00YYAIOIIUMCS B PE3yJIbTaTe
OCBOCHMS Y4YEOHOW ITUCIMILIMHBI 3HAHUS, YMEHUS, HaBBIKH, CIOCOOCTBYIOIINE
(GopMHPOBAHNIO KOMITETEHIIHIA.

@®OopMBI YCTHOTO KOHTPOJIA MO YU€OHOM TUCITUIIMHE: OTMPOC.

@OopMbI TUCBMEHHOTO KOHTPOJIS IO Y4EOHON AUCIUIUIMHE:
Tectbl — 3710 mpocTeiimas Gopma KOHTPOJISA, HAMpaBlIEHHAs HA MPOBEPKY

BJIaICHUA TCPMHHOJIOTUYCCKUM allliaparoM, COBPEMCHHBIMHU I/IH(I)OpMaHI/IOHHBIMI/I
TCXHOJOIMAMHU U KOHKPCTHBIMU 3HAHHUAMMU.

Kpurepyn oneHkn kadecrBa 3HAHWMHM, yMeHMd H Cc(OPMHPOBAHHOCTH
KOMIIETCHIIMH CTYJACHTOB B paMKax npomMe:xxyrouHou arrecraunu JK3AMEH

Onenka «5» (OTIIMYHO) TpeArojiaraeT, 4YTo CTYJSHT IOKa3bIBaeT TIyOoKHe
OCO3HAHHbBIE 3HAHUS MO0 OCBEIIAEMOMY BOIPOCY, BJIAJIEET OCHOBHBIMHU MOHSATHUSIMH,
TEPMHUHOJIOTHEHN: OTBET IMOJHBIN, JOKAa3aTeJIbHbINA, YETKUW, rpaMOTHBIN. CTyJIEeHT
OCBOMJI KOMITICTCHIIUH.

OrneHka «4» (XopoI110) MpeAnosaraet, 4To CTYJEHT MOKa3bIBAET IITyOO0KOE U MOJTHOE
YCBOCHHE COJIEP)KaHUS MaTepuaa, yMEHHE MPAaBUIBHO M JTOKa3aTeIbHO M3Jarath
MpOrpaMMHBIA MaTepuai. J[omyckaeT OTAeNbHbIE HE3HAUYNTEIbHbIC HETOYHOCTH B
dbopme u ctuie orBeTa. KoMmneTeHIM OCBOCHEI.

Onenka «3» (yJOBJICTBOPUTEIILHO) TIpEAIojaraeT, 4YTo CTYIACHT IIOHMMaeT
OCHOBHOE COICpKaHHe Y4COHOH NpOorpaMMbl, YMEET MOKa3bIBaTh MPAKTHYECKOES
IIPUMEHEHUE MMOJIYYEHHBIX 3HaHUW. BMecTe ¢ TeM JIomycKaeT OTAC/IbHBIC OITHOKH,
HETOYHOCTH B COJCPKAaHMM W O(QOPMJIICHHUU OTBETA, OTBET HEIOCTATOYHO
TIOCJICIOBATEJICH, JJOKa3aTelleH U rpaMoTeH. KOMITeTeHIIMM OCBOCHBI HE B TIOJTHOM
o0BeMe.

Ouenka «2» (HEyAOBJIETBOPUTENBHO) MPEAINONAraeT, 4YTO CTYJAEHT HMEET
CYIIECTBEHHBIC MTPOOEIIbI B 3HAHUAX, JOMYCKAeT OIMMOKHU, HE BBIJEISET TJIABHOTO,
CylIeCTBEHHOro B oTBeTe. (OTBET MOBEPXHOCTHBIM, O€370Ka3aTEIbHBIN,
JIOTyCKAIOTCs pedyeBbie omMOKH. KoMmneTeHIIun He OCBOCHBI.
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KoHTponb © oOlLleHKa pe3yslbTaTOB OCBOCHUS Y4YeOHOW JAHUCITUTLIAHBI
OCYIIECTBIISICTCS TPEMOAaBaTeieM B TPOILIECCE OCBOCHUS MaTepuaia: ONpOCHl B
YCTHOM M TMHCBMEHHOW (opMe, MPOMEKYTOUHOE TECTUPOBAHUE, CAMOCTOSTEIbHAS
paboTa CTyJIEHTOB.

Pe3yabTarsl 00yyeHus DopMmbI U
OcHOBHBIE IOKA3aTeJIH OLEHKH
(ocBOEHHBIE YMEHUS, MeTO/IbI
pe3yJabTarta
YCBOEHHbIE 3HAHHUS) KOHTPOJIsA
Jluunocmmnule pezyromamot.
v OpOHTANBHBIN
yMEHHE LIeJICHANPaBICHHO N
YCTHBIN OIpoC,
JI 1. CpopmMupoBaHHOCTH UCMOJB30BATh CBOM SHAHHA, YMEHUA |~ ' o
MIpe/ICTaBICHUI O MaTeMaTUKE KaK | U CHOCOOHOCTH B YYCHUU U a6o§51
YHUBEPCAJIbHOM SI3bIKE HAYKH, TOBCETHEBHOM KU3HU JIJIs p ’ .
. WHIMBUTY TBHBIN
CPEICTBE MOJCIUPOBAHUS WCCIIeIOBaHUS MaTeMaTUYECKOM DOCKT
SIBJIGHUH U MPOLIECCOB, UJIEAX U CYILIIHOCTHU IIpeMeTa (SBJICHUS, p ’
. MIPOMEKYTOUHAS
METOJIaX MaTeMaTHKU. coObITHS, (haKTa) U HAYIHOU
aTTecTalusl.
KapTUHBI MUPA.
JI 2. [loHuMaHue 3Ha4UUMOCTH
MaTEMATUKH JJI1 HAYYHO- ®poHTaTBHBIN
TEXHHYECKOro Iporpecca, YCTHBIN OIpoC,
c(OPMHPOBAHHOCTH OTHOILICHHUS K v KOHTPOJIbHBIE
OCO3HAaHHO BBHIOMpATh Hamboiiee
MaTeMaTHKE KaK K YacTH paboThl,
. 3¢ deKkTUBHBIE CTIOCOOBI peIIeHUS .
00I1IeYeTIOBEYECKON KYJIBTYPHI WHIMBU/TY TBHBIN
o y4eOHBIX U I103HABATEIbHBIX 33/1a4.
Yyepes 3HAaKOMCTBO C HCTOpUEH MPOEKT,
Pa3BUTHUSI MAaTEMAaTUKH, MIPOMEKYTOUHAS
SBOJIIOLUEN MATEMAaTHYECKUX aTTecTalusl.
WJICH.
v/ 0co3HaHHe ce0s YETOBEKOM,
HMMEIOIINM COOCTBEHHYIO
00OCHOBAaHHYIO TOUKY 3pEHUS,
TOTOBHOCTH TOMOYb, CIIOCOOHOCTH K .
@pOoHTAIBHBIN
MIPUHATHIO PELIEHUSI U OCO3HAHHOMY .
YCTHBIH OIIpOC,
BBIOODY;
v TECTUPOBAHUS,
yMEHUE
. MPAKTHYECKHE
JI 7. TOTOBHOCTb K KOJUIEKTUBHOW | OpraHM30BBIBaTh ydyeOHOE paBoTH
aboTe, COTPYIHUYECTBY CO COTPYAHUYECTBO U COBMECTHYIO ’
P > COTPYA y 126 Y KOHTPOJIbHBIE
CBEPCTHUKAMH B JeSITENIbHOCTD C AGOTEL
o0pa3oBaTeNbHON, OOIIECTBEHHO | MpenojaBaTeieM CBEpCTHUKAMH, ﬁ HCBMe’HHHﬁ
10JIE3HOM, y4eOHO- CIIOCOOHOCTH CITYIIATh U CIBIIIATh OIIDOC
HCCIIEI0BATENLCKON, IPOEKTHOM 1 | coOeceHNKa, poc, .
v WHAWBUIYaIbHBIN
JIPYTUX BUAAX JIEATCTLHOCTH. paboTaTth MHAUBUIYAJILHO U B DOCKT
rpymnie, HaXOAUTh O0Ilee pereHne P ’
IPOMEKYTOUHAs
U pa3peuiaTb KOH(PIUKTHI HA OCHOBE
o N aTTecTalusl.
COTJIACOBaHUS MO3UIMI U yuéTa
HUHTEPECOB;
v’ (hOopMyIIHpOBATH,
apryMEHTHPOBATh U OTCTaUBATh
CBOE€ MHEHHUE;
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v/ yMeHHE OCO3HAHHO
HCIIOJIb30BATh PCUCBBLIC CPCACTBA B
COOTBETCTBHH C 3a1a4eii
KOMMYHHKAIUU, OJId BBIPAKCHUA
CBOUX 4yBCTB, MBICIICH U

noTpeOHOCTEH.
Memanpeomemmole pe3yibmantol.
M 1. YMeHune caMOCTOSITEIBHO v/ yMeHHE CaMOCTOATEIBHO
OTIPEJIeNIATH 1eNU IEATEILHOCTH U | CTaBUTh LI, BEIOUPATH U
COCTABJISITH IUIAHBI AEATENBHOCTH; | CO3aBaTh aJrOPUTMBI JUIs pelieHus | OpoHTaIbHBIM
CaMOCTOSITENIbHO OCYILECTBIIATh, | Y4EOHBIX U MATEMaTHUYECKUX YCTHBIHN OIIpOC,
KOHTPOJIMPOBATh U npo0iem; KOHTPOJIbHBIE
KOPPEKTUPOBATh JEATEIbHOCTD; v/ yMEHUE BUETh Pa3IMIHBIC paboTsl,
HCII0JIb30BaTh BCE BO3MOXKHbIE CTpaTeruy pelIeHus 3a/1ay; WHUBUTyaJIbHBIN
pecypcehl 1)1 JOCTUKEHUS v/ yMEHUE Pacro3HaTh JIOTHYECKH | TIPOEKT,
MOCTaBJICHHBIX LIEJEH U HEKOPPEKTHBIE BbICKA3bIBAHUS, IIPOMEKYTOUHAS
peain3alyy MIaHoB OTJIIMYATh TUIOTE3Y OT (aKTa; aTTecTalusl.
NesITeNIbHOCTH;, BIOMPATh v/ yMeHHEe COOTHOCHTH CBOU
YCIEIIHbIE CTPaTETuu B JEICTBUS C IJIaHUPYEMBIMU
pa3JIMYHBIX CUTYalUsIX. pe3yJbTaTaMu.
@pOHTAIBHBIN
YCTHBIU OITPOC,
TECTUPOBAHUS,
M 2. YMeHue npoayKTUBHO IPaKTUYECKHE
00IIATHCS ¥ B3aMMOJIEHCTBOBATh B | v/ paboTarh HHIMBUIYAIBHO U B paboThl,
MpoLIeCCe COBMECTHOM rpynmne, HaXOAUTh OOIee pelIeHne | KOHTPOJbHBIC
NEeSITENIbHOCTH, YUUTHIBATh U pa3penaTb KOH(JIUKTH HA OCHOBE | paboThI,
MO3ULIMH IPYTUX YYaCTHUKOB COrJIaCOBaHUs MO3ULIMM U yUu€Ta MMCbMEHHBIN
NesTeNbHOCTH, YPPEKTUBHO HUHTEPECOB. orpoc,
paspemiatbe KOH(QJIUKTHI. WHUBUTyaIbHBIN
IPOEKT,
IIPOMEXYTOYHAs
aTTecTalusl.
v/ yMeHUe TIaHuPOBaTh U
OCYIIECTBIIATH AEATEIbHOCTD .
Y g ’ OpoHTANIbHBIN
HaIIPaBJICHHYIO Ha pEIICHUE 3a]1a4 .
YCTHBIH OIIpOC,
HCCIIEIOBATENbCKOIO XapaKTepa,
M 3. Bnagenue HaBbIKaMu v TECTUPOBAHU,
- YMEHHE BBIIBUTaTh THIIOTE3BI
M03HaBaTeNbHOM, yueOHo- IIPAKTHYECKHE
. .. | mpu pemenun yueOHbIX 3a1a4 u
HCCIIEIOBATENbCKON U MMPOEKTHON paboTHl,
MIOHUMAaTh HEOOXOAMMOCTb UX
NEATENIbHOCTH, HaBBIKaMHU KOHTPOJIbHBIE
MIPOBEPKH;
paspernieHus mpooem; v paboTHI,
YMEHHE BUJIETh .
CIOCOOHOCTh M TOTOBHOCTD K MUCbMEHHBIN
MaTeMaTHYECKYIO 3a/1ady B
CaMOCTOSITEIbHOMY MTOUCKY . orpoc,
KOHTEKCTe MpOOJIeMHOM CUTyalH B .
METOJIOB PEUICHMSI IPAKTUIECKUX WHUBUTyaIbHBIN
OpyTUX AUCLUUIUIMHAX, B
3aJ1a4, IPUMEHEHUIO Pa3INYHbIX . MIPOEKT,
OKpY Karollen KU3HU;
METOJI0B TIO3HAHMS. v IIPOMEXYTOYHAs
yYMEHHE OIICHUBATh
aTTecTalusl.

IIPaBWJIBHOCTD BBIITOJIHEHUS
y4eOHOM 3a/1aui, COOCTBEHHBIE
BO3MOKHOCTH €€ PEIICHUs.
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M 4. '0TOBHOCTB ¥ CIIOCOOHOCTH
K CAMOCTOSITEJIbHOU

v/ yMeHHE HaXOJUTh B Pa3IHYHbIX
MCTOYHMKAX MH(OpMAIHIO,
HEOOXOIMMYIO ISl PEILICHHUS

MH(POPMAIIMOHHO- MaTEMaTHYECKUX IpoOieM U OpOoHTANBHBIN
[M03HABATEJIBHOW JEATEIbHOCTH, MPEACTABIATH €€ B IOHATHOU YCTHBI OIpoc,
BKJIKOYAsi yMEHUE ¢bopwme; WHIUBUTy AJTbHBIN
OPUEHTHUPOBATHCS B Pa3JIMYHBIX v/ yMeHHe IPUHUMATh PEIICHUE B IIPOEKT,
MCTOYHMKAX MH(OpMAIHH, YCIIOBUAX HETIOTHON M U30BITOYHON, | MPOMEXYTOUHAsS
KPUTUYECKH OLIEHUBATh U TOYHOW U BEPOSITHOCTHOM aTTecTanusl.
MHTEPIPETHPOBATh UHPOPMALIUIO, | HHPOPMALIUY;
MOJIyYaeMYI0 U3 pa3IMYHbIX v/ yMeHHE OCYIIECTBISATH KOHTPOJIb
HCTOYHHKOB. CBOEH JCATEIBHOCTH B IIPOLIECCE
JOCTH>KEHMSI pe3yJIbTaTa.
®poHTaTBHBIN
YCTHBIH OIIpocC,
TECTUPOBAHUS,
v IIPaKTUYECKHE
YMEHHE SICHO, TOYHO U ITPAMOTHO
M 5. Bnanenue sI3bIKOBBEIMHA N paboTHI,
M3JIaraTb CBOU MBICIIA B YCTHON WIH
CPEICTBAMU: YMEHHE SICHO, . KOHTpPOJIbHBIE
MUCbMEHHOW peYH, IOHUMATh CMBICII
JIOTUYHO ¥ TOYHO MU3J1araTh CBOIO . paboThl,
IIOCTaBJIEHHOM 3a7]a4M, BBICTPAUBAaTh .
TOYKY 3pEHUS, UCII0JIb30BATh MMCbMEHHBIN
apryMeHTaluI0, IPUBOIUTh
aJICKBATHBIE SI3bIKOBBIE CPE/CTBA. ompoc,
MIPUMEPBI U KOHTPIIPUMEPHI. .
WHIUBU Ty THHBIN
IIPOEKT,
IIPOMEKYTOUHAS
aTTecTanusl.
M 6. Brnianenue HaBbIKAMHU
MO3HABATENBHON pedIeKCUuu Kak .
OpOHTAIBHBIN
OCO3HaHUS COBEPIIAEMBIX v .
. . YMEHME BIIAZIETh HaBbIKAMU YCTHBIH OIIpOC,
JNEHUCTBUN U MBICITUTEIIbHBIX . .
MI03HABaTENbHOM pedekcuu, Kak WHIUBU Ty ATHbHBIN
IIPOLIECCOB, UX PE3YJIbTATOB U
. OCO3HaHUE HOBBIX ITO3HABATEIBHBIX | IPOEKT,
OCHOBAaHUH, I'PaHULl CBOETO
3a/1a4 ¥ CPEJICTB UX JOCTUKEHHUS. IPOMEXKYTOUHAs
3HAHUS U HE3HAHUS, HOBBIX
aTTecTalusl.
[T0O3HABATENbHBIX 33/1a4 U CPEJICTB
JUISL UX JOCTHKECHMSL.
OpOoHTAIBHBIN
YCTHBIH OIpocC,
TECTUPOBAHUS,
M 7. lleneycTpeMIEHHOCTD B MPAKTUYECKHE
MOMCKAX U NPUHATUU PELICHUM, paboTHI,
CO00pa3UTEIbHOCTh U UHTYHUIIUS, v/ yMEHHUE 11ENIEYCTPEMIIEHHO KOHTpPOJIbHBIE
Pa3BUTOCTb POCTPAHCTBEHHBIX MIPUHUMATh PELICHUs], pa3BUBATh paboThl,
MIpe/ICTaBJIeHH; CIOCOOHOCTh MIPOCTPAHCTBEHHOE MPECTABICHUE. | MUCHMEHHBIN
BOCIIPUHUMATh KPacoTy U orpoc,
TapMOHHIO MUDA. WHIUBUTY ATHbHBINA
IIPOEKT,
MIPOMEXKYTOYHAS
aTTecTalusl.
Ilpeomemmnoie pesyromamot:
IT 1. ChopmupoBaHHOCTH v/ IMETH MIPEICTABIIEHHE O ®poHTaTBHBIN

Hpe,Z[CTaBJ'IeHI/Iﬁ 0 MaTCMAaTHUKE KaK

MAaTCMAaTHKE KaK O METOJC ITO3HAHUA

YCTHBIH OIIpOC,
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9aCTU MUPOBOH KYJIBTYPbI U O JeUCTBUTENLHOCTH, MO3BOJISIONIEM | KOHTPOJIbHBIE
MECTE MAaTEMAaTUKH B OIMCHIBATh U U3y4aTh pPEaJIbHbBIE paboTsl,
COBPEMEHHOW LIUBUWIIN3ALUH, O IIPOLIECCHI U SIBJICHUS; VH/IMBUYaJIbHBIN
crnoco0ax ONUCaHMs Ha v/ yMeHUe penraTh TEKCTOBBIC IIPOEKT,
MaTeMaTHYeCKOM f3bIKE SIBJICHUH | 3aJjauy anre0pandyeckuM METO/I0M; IIPOMEKYTOUHAs
peaJIbHOTO MUpA. v/ yMEHHE UCIIOJIb30BaTh CBOWCTBA | aTTecTallusl.
(GyHKUMH IpU PELIEHUU TEKCTOBBIX,
(U3NIECKUX U TEOMETPHUECKUX
3ajau.
v/ yMEeHHUE IPUMEHSITh U3Y4ICHHBIC
MIOHSTHSL, PE3YJIBTAThl, METOJbI JIs
peleHus 3a/1a4 IPaKTUYECKOro
XapakTepa U 3a/1a4 U3 CMEKHBIX
JUCLUIUIMH C UCIOIb30BAHUEM IIPU .
OpOoHTAIBHBIN
HEOO0XOIMMOCTH CIIPAaBOYHBIX N
YCTHBIH o1poc,
MaTepHaoB, KOMIIbIOTEPA,
IT 2. ChopmupoBaHHOCTH . TECTUPOBAHUA,
. 10JIb30BaThCs OLICHKOM U
IPEJCTABICHUN O . PaKTUYECKHE
MIPUKHUJIKOM MPU MPAKTUYECKUX
MaTEeMaTHYECKUX MOHATUAX KaK O ACUETAX: paboThl,
BOXHEHIIMX MaTeMaTUYECKHX p v ’ . KOHTPOJIbHbIE
pa3BUTHE YMEHUI paboTaTh ¢
MOJIENISIX, TO3BOJISIFOIINX paboThl,
y4eOHBIM MaTEMaTHUYECKUM TEKCTOM .
OIUCHIBATh U U3y4aTh pa3Hble UCbMEHHBIN
(aHanU3upoBaTh, U3BJIEKAThH
IIPOLIECCHI U SIBJICHUSI; IOHUMaHUE orpoc,
HE0OX0TUMY0 HH(OPMAIIHIO), .
BO3MOKHOCTH aKCHOMAaTHYECKOI0 WH/IMBUTYJIbHBIH
TOYHO ¥ TPaMOTHO BBIPAXaTh CBOU
[IOCTPOECHUSI MaTEMaTHUYECKUX IPOEKT,
o MBICIIU C IPUMEHEHUEM
TEOpHil. . IPOMEKYTOUHAs
MaTeMaTU4eCKOM TEPMUHOJIOTUH U
aTTecTalusl.
CUMBOJIUKH, IPOBOJAUTD
KJ1accu(UKaLuy, JOrMYECKUe
000CHOBaHMS, I0KA3aTEILCTBA
MaTEMaTHYECKUX YTBEPIKICHUN;
v/ BJIaJICHHE CUMBOJIBHBIM S3BIKOM
ayreOpsbl.
@pOoHTAIBHBIN
YCTHBIH OIpoC,
v TECTHUPOBAHUS,
YMEHHE IPUMEHSITh
WHIYKTUBHBIC U JISTyKTUBHBIE TTPAKTHHACCKIE
I 3. Biianenue Mmerogamu Y X paboTHI,
CIOCOOBI PACCykKACHUM;
JI0Ka3aTeNIbCTB U AJITOPUTMOB v KOHTPOJIbHBIE
YMETb KOHTPOJIUPOBATH MPOLECC
pellIeHns, yMEHNE UX TPUMEHSITh, o paboTHl,
U pe3yJsibTaT yueOHOH .
IIPOBOJUTH TOKA3aTEIbHbIE . MUCbMEHHBIN
MaTeMaTHYeCKOH 1eATeIbHOCTH;
paccyXIeHHsI B X0J1€ PELICHUS v . .. | ompoc,
OTIpeNIeNIATh CIOCO0b! JIeHCTBUMA .
3a1ad. . WH/IMBUTYaJIbHBIH
B paMKax Mpea0oKEHHBIX YCIOBUN U
< MIPOEKT,
TpeOOBaHUIA.
IIPOMEXYTOYHAs
aTTecTalusl.
IT 4. Biianenne craHaapTHBIMA v/ BJIaJIcHUE TIPUEMAMH PEIICHUS @pOoHTANBHBIN
pUeMaMH pPeLIeHHs YPaBHEHUI U HEPABEHCTB, YMEHUS YCTHBIH OIIpOC,
paloOHaIbHBIX U MOJIETTUPOBATh peajbHble CUTYallul | TECTUPOBAHMS,
UppaloHaIbHBIX, Ha sI3bIKe anreOpbl, HCCIIE0BATh IIPAKTHYECKHE
MIOKa3aTeIbHbIX, CTENIEHHBIX, MTOCTPOEHHBIE MOJIEININ C paboThI,
TPUTOHOMETPUYECKHX YPABHEHUH | MCIOJIb30BAHUEM anmnapaTa airedpbl, | KOHTPOJIbHBIE

29




Y HEPaBEHCTB, UX CUCTEM;

HMHTEPIPETUPOBATH MOTYUCHHBIN

paboTHI,

UCIIOJIb30BAHNE TOTOBBIX pe3yJbTar; NUCbMEHHBIN
KOMIIBIOTEPHBIX [IPOrpaMM, B TOM v/ yMEHHE peliaTh paldoHaNbHbIe, | OMpoc,
qHcyIe Ui IOUCKA YT PEeIeHHs] | MoKa3aTeabHbIe, JOrapuPMHUUECKUE, | UHIUBHYaJIbHBIN
U WUTIOCTPALMU PELICHUS TPUTOHOMETPUUYECKHE YPaBHEHHUS, IPOEKT,
ypaBHEHH U HEPABEHCTB. CBOJISIIIMECS K IMHEHHBIM U IPOMEKYTOUHAsS
KBaJIpaTHBIM, a TAK)KE€ aHAJIOTUYHBIE | aTTecTalMsl.
HEPaBEHCTBA U CHCTEMBI;
v/ yMEHUE HCIOIb30BaTh
rpaduuecKuil METOJ| peIICHHS
YPaBHEHMI U HEPABEHCTB;
v/ yMeHue u300pakarh Ha
KOOPAMHATHOH MJIOCKOCTH PELICHUs
ypaBHEHHIA, HEPABEHCTB U CUCTEM C
JIBYMsI HEU3BECTHBIMU;
v/ yMEHUE COCTABIIATD M PELIaTh
YPaBHEHMsI U HEPaBEHCTBA,
CBSI3BIBAIOIIE HEU3BECTHBIE
BEJIMYMHBI B TEKCTOBBIX (B TOM
YyCJie IPUKIJIAIHBIX) 3a/1a4ax.
v/ yMEHHUE HaXOUTh TIPOM3BOHbIE
3JIEMEHTAPHbIX (QYHKIMH;
v/ yMeHUE UCII0JIb30BaTh
IIPOU3BOIHYIO JUISl U3YUYEHUS
CBOMCTB (DYHKLIMI U IOCTPOEHUS
rpaduKoB;
v yMeHue DpoHTATBHBIN
IPUMEHATh MPOU3BOJIHYIO JUIs YCTHBIH o11poc,
MPOBEICHUS TPUOIKEHHBIX TECTUPOBAHUS,
BBIUMCIICHUH, pelIeHns 3a1a4 paKkTUYEeCKHe
MIPUKJIAHOTO XapaKTepa Ha paboTHl,
IT 5. ChopmupoBaHHOCTH HaXO0XXJIeHHE HauOOJIBIIEro 1 KOHTPOJIbHBIE
MPECTaBICHU 00 OCHOBHBIX HAaMMEHBIIETO 3HAYCHUS; paboTsI,
MOHATHUSAX, UAEAX U METO/aX v/ yMeHUe BBIYHCISTH B MUCbMEHHBIN
MaTeMaTHYeCKOro aHaJIN3a. MPOCTEHUIINX CIyYasiX IUIOMAAN U orpoc,
00BEMBI C UCTIOIb30BaHUEM WH/IMBUTY QTbHBIH
OTIpeJIeJIEHHOT0 UHTErpaa; IPOEKT,
v/ yMEHUE UCII0Ib30BaTh IPOMEKYTOUHAS
pUOOpETEHHBIE 3HAHUS B aTTecTalus.
MPAKTUYECKON JIATEIHEHOCTH H
MTOBCETHEBHOM JKU3HU JIJIs1: peIIeHUs
MPUKIIAJIHBIX 33/1a4, B TOM YHCIIE
COLIMAJIbHO-9)KOHOMHUYECKUX U
(u3nueckrx, Ha HauboJIbIINE U
HaMEHBIINE 3HAYEeHUs, Ha
HAXOXKJCHHE CKOPOCTH M YCKOPEHUSI.
IT 6. BiraneHrne oCHOBHBIMU v @pOoHTANBHBIN
MOHATHUSIMH O TUIOCKHUX H YMCHHC pactiosHapath Ha YCTHBIH o1poc,
MIPOCTPAHCTBEHHBIX HEPTORAX U MOACIAX ) TECTHPOBAHUS,
MIPOCTPAHCTBEHHBIE (POPMBI;
reoMeTpHUEcKuX (pUrypax, ux NpaKTUYECKHE
OCHOBHEIX CBOHCTBAX. COOTHOCHTH TPEXMEPHBIE O6L€KTB‘I C pabOTEL
UX OMHMCAHUSAMH, U300pAKEHUIMU;
c(OPMHPOBAHHOCTH YMEHUS KOHTPOJIbHBIE
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pacro3HaBaTh Ha YepTexKax,
MOJIEJISIX U B PEATbHOM MHUPE
reOMEeTPUYIECKHE QUTYPHI;
MIPUMEHCHHE U3yUCHHBIX CBOWCTB
reOMETPUYECKUX QUTYD U
dhopMyIT IS pereHust
reOMETPUYCCKHX 3a/1a4 U 33/1a4 C
MPAKTUYCCKUM COJICPIKAHUEM.

v/ yMeHME aHAIM3HPOBATH B
MPOCTEUIIIHX CIyYasiX B3aUMHOE
pacroio’keHrue 0OBEKTOB B
MIPOCTPAHCTBE; U300pakaTh
OCHOBHBIC MHOTOTPAaHHUKH H
KpyTJIbIC TEla;

v/ yMEHHE BBIMOJIHATH YEPTEIKH 1O
YCIIOBUSAM 3a71ay;

v/ yMeHHE CTPOUTH POCTEHIIIHE
ceueHusl KyOa, IPU3MbI, TUPAMH/IBI,

v yMeHUE peniarh
IUTAHUMETPUIECKHIE U TPOCTEHIITe
CTepEOMETPUIECKHUE 3a/1a4H Ha
HaX0XJICHUE TEOMETPUUECKUX
BEJIMYUH (IJTUH, YTIIOB, IUIONIAIEH,
00BbEMOB);

v/ yMeHHE HCII0JIb30BaTh MPH
PEIICHNUN CTEPEOMETPUICCKIX 33/1a9
TUTAHUMETPUYECKUE (aKThI U
METO/IbI; IIPOBOJIUTH JIOKA3aTeIbHBIC
paccyXJICHHS B X0OJI€ PEUICHUS
3ajad;

v/ yMeHHE HCII0JIb30BaTh
MPUOOPETEHHBIC 3HAHKS U YMCHHS B
MPAKTUYECKOMN JICATEIIbHOCTH U
MTOBCETHCBHOM JKH3HU: TS
rccaea0BaHus (MOICTUPOBAHMS)
HECJIOKHBIX MPAKTHYECKUX
CUTYyaIlMii HA OCHOBE M3YYCHHBIX
(¢hopMyI1 1 CBOMCTB puryp;

v/ BBIYMCIIEHHS 00BEMOB U
ITONIAZEN TOBEPXHOCTEN
MPOCTPAHCTBEHHBIX TEN NIPU
pEIIeHNY TPAKTHYSCKUX 3a/1a4,
WCIIOINB3Ys TPH HEOOXOIUMOCTH
CTIPABOYHHUKHU W BBIYUCITUTEIILHBIC
YCTPOMCTBA.

paboTHI,
MMACHLMEHHBIHN
ompoc,

WHIUBUTy AJTbHBIN
MIPOEKT,
MIPOMEXKYTOUHAS
aTTecTalys.

I 7. ChopmupoBaHHOCTH
IIPEICTaBICHUH O MPOIECCax U
SIBIICHUSIX, UMEIOILINX
BEPOATHOCTHBIN XapaKTep, O
CTaTUCTUYECKUX
3aKOHOMEPHOCTSX B PEAIBHOM
MHUpe, 00 OCHOBHBIX MOHITHSIX
2JIEMEHTAapHON TEOPUU
BEPOSITHOCTEMN; YMEHUI HAXOAUTh
U OLIEHHUBATh BEPOSTHOCTH
HACTYIUICHUS COOBITHI B
MIPOCTENIINX MPAKTUUECKUX
CUTYalUsX U OCHOBHbIE
XapaKTEPUCTHUKU CITy4alHBIX
BEJIMYHMH.

v BJIaJIeHUE TPOCTENIIIMH
crioco0amMu MpeCTaBICHUS U
aHaJIM3a CTaTUCTUYECKUX JIaHHBIX;

v/ yMeHHe peliaTh MPOCTeHIIe
KOMOWHATOPHBIE 3a/1a4U METOJIOM
nepedopa, a TakxKe ¢
HCIOJIb30BaHNEM M3BECTHBIX
hopmy;

v/ yMeHWE BBIYHCIIATH B
MIPOCTEMNIINX CIIydasiX BEPOSATHOCTU
COOBITHI Ha OCHOBE MOJICUETa Yncia
HCXOJIOB;

v/ UCTIOJIb30BAHUE MTPUOOPETEHHBIX
3HaHUU U YMEHUH B IIPAKTUYECKON
JIeSITeJIbHOCTH U TOBCETHEBHOM

@pOoHTAIBHBIN
YCTHBIH OIpocC,
TECTUPOBAHUS,
[IPaKTUYECKUE
paboTHl,
KOHTpPOJIbHBIE
paboTHl,
[IMCbMEHHBIN
orpoc,
VHAWBUYaJIbHbII
MPOEKT,
IIPOMEKYTOUHAs
aTTecTanusl.
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KHM3HU: U aHAJIM3a PEATbHBIX
YHCIIOBBIX JIaHHBIX,
NPEACTaBICHHBIX B BUJE AUATPaMM,
rpaduKoB; aHanKU3a HHPOPMALUU
CTaTHCTHYECKOTO XapaKTepa.

v IOHMMaHue CYIIHOCTH
AITOPUTMHUYCCKUX Hp@I[HI/ICEIHI/Iﬁ n

YMEHHUS JEHCTBOBATH B ®poHTaTBHBIN
COOTBETCTBHUH C MPEATI0KEHHBIM YCTHBIN OIpoC,
II 8. Biianenue HaBblkamMu aIrOpUTMOM,; TECTUPOBAHUE,
MCIOJIb30BaHUS TOTOBBIX v/ yMeHHE CO3/1aBaTh, IPUMEHATh U | HHIUBHIYaIbHBIN
KOMITBIOTEPHBIX MPOTPamMM ISt peoOpa30BbIBATH 3HAKU U CUMBOJIBI, | IPOEKT,
pelIeHnN 3a1au. MOJIETIH ¥ CXEMBI JJIsI PEIICHUs IPOMEKYTOUHAS
y4eOHBIX U IMO3HABATEIbHBIX 33/1a4; | aTTecTalusl.
v/ yMenue paboTaTh C TECTOBBIME
3aJJaHUSIMU B DJIEKTPOHHOM
BAapUaHTE.
I1 9*. [Ins ciensix u
CIIa0OBUASIINX 00YYAIOIIUXCA:
- OBJIaJICHUE TIPAaBUJIAMU 3aMUCU
MaTeMaTHIECKUX GOPMYII U
CHelHalbHBIX 3HAKOB pelibe(hHO- v
. . yMEHHUE UCI0JIb30BaTh IIpaBuiIa
TOYCYHOU CUCTEMBI 0003HAYCHHIA
L. Boaiis: 3amucyu MaTeMaTH4ecKux GopMyI u
- oP ’ CHEIHaJIbHBIX 3HAKOB pelibe(hHO-
- OBJIQJICHUE TAaKTUIIbHO- . .
TOYEYHON CUCTEMbI 0003HAUYCHUI
ocs3aTeNIbHBIM CIIOCOO0OM .
JI. bpaiins;
00CIIeIOBaHMS U BOCTIPHUSTHUS v
. yYMEHHE BIaJ€Th TAKTUIHHO-
penbedHbIX H300paKeHU
ocsI3aTeNIbHBIM CII0COOOM
MPEIMETOB, KOHTYPHBIX
. o0cie1oBaHuUS ¥ BOCIIPHUSITHS
M300paXKEeHUI reOMETPHUECKHUX .
penbedHBIX n300paXeHu
¢buryp u npyroe; .
MPeIMETOB, KOHTYPHBIX OpOoHTANBHBIH
- HaJIM4Ke YMEHHUS BBITIOIHSATh . N
M300paKeHUI T€OMETPUIECKUX YCTHBIN OIpOC,
T€OMETPUUYECKHUE MTOCTPOCHHUSI C
. ¢buryp u 1p.; TECTHUPOBAHUS,
TTOMOIIBIO ITUPKYJIS U TMHEHKH, v o
YMCHHE BBITIOHSATH MUCHhMEHHBIN
YUTaTh pesibeHbIe rpapuKu
o reOMEeTPUUYECKHE TTOCTPOCHUS C orpoc,
ANeMEHTapHBIX (PYHKIMIA HA .
. TTOMOIIIBIO ITUPKYJIS U INHEHKH, IPOMEKYTOUHAS
KOOPJAMHATHOU TIJIOCKOCTH,
YUTaTh penbedHbie rpaduKu aTTecTalusl.

MPUMEHSTH ClIelabHbIe
MPUCTIOCOOJICHUS 1JI PETbeHOTO
yepuenus ("Apadrcmen",
"[lxonpHUK");

- OBJIaJICHUE OCHOBHBIM
(GYHKIIMOHATIOM MTPOTPaMMBbI
HEBU3YaJIbHOT'O JIOCTyIa K
nH(pOpMalIUK Ha 3KpaHe
MEPCOHATIBHOI0 KOMITBIOTEDA,
YMEHHE HCII0JIb30BaTh
NepCOHAIbHbIE
TUQIOTEXHUIECKUE CPEJICTBA
MH(pOPMAIMOHHO-
KOMMYHHUKAI[HIOHHOTO JIOCTyTIa
CJICTIBIMU 00YYaIOIUMHUCS.

3JIEMEHTapHBIX PYHKIMH Ha
KOOP/AMHATHOH MJIOCKOCTH,
MPUMEHSTH CIICIHATbHBIC
MPUCTIOCOOTIEHUS IS peabehHOTO
YepUeHUs;

v/ yMeHUE BIaJIeTh OCHOBHBIM
(YHKIIMOHAJIOM TIPOTPaMMBI
HEBU3YaJIbHOT'O JI0CTyIa K
nH(pOpMaLIUY Ha SKpaHe
NEPCOHATBHOIO KOMITBIOTEPA.
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IT 10%*. JInst oOyvaronuxcs ¢
HapYIICHUSIMH OMTOPHO-
JIBUTATEJIHLHOTO alllapara:

- OBJIQJICHUE CTICIIHATLHBIMU
KOMITBIOTEPHBIMU CPEJICTBAMU
MIPEJICTABICHUS U aHAIH3a
JTAHHBIX U YMEHHE UCII0JIb30BATh
NEPCOHAIBHBIE CPEJCTBA JJOCTYIIA
C YYETOM JIBUTaTEJbHbIX,
peYeIBUTATEIILHBIX U CEHCOPHBIX
HapyUICHUI;

- HaJIM49KUe YMEHHUS UCII0JIb30BATh

IEPCOHAJIBHEBIC CPEACTBA JOCTYIIA.

v/ yMEHUE UCIIOJIb30BaTh
CIICIHATbHBIC KOMITBIOTEPHBIE
CpeJICTBa MPE/ICTABICHUS ¥ AHAITH3a
JaHHBIX H YMEHHE UCIIOJIb30BaTh
HepPCOHAIbHBIE CPEICTBA IOCTYIIA C
y4ETOM JIBHTaTeIIbHbIX,
pede/BUraTeIbHbIX H CEHCOPHBIX
HapyUICHU;

v/ yMEHUE UCIIOJIb30BaTh
HEePCOHATbHBIC CPEACTBA IOCTYIIA.

OpOoHTANBHBIN
YCTHBIN OIPOC,
TECTUPOBAHUS,
MIPaKTUYECKHE
paboTsl,
MIMCbMEHHBIN
orpoc,
IIPOMEKYTOUHAS
aTTecTalusl.
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