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Bremnsis sxcniepTr3a
ConeprkaTenbHas SKCIIEPTH3A:

Pabouass mnporpamma yueOHOH JUCLHUIUIMHBI OY/l.11 Maremaruka: anreOpa, Hayanaa
MaTeMaTHYeCKOIo aHalln3a, FeOMEeTpUsl pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSMMU:

(enepanbHOro rocyIapcTBEHHOro oOpaszoBarenbHOro crangapra (mamee — ®I'OC) cpemHero
oO1ero oopa3oBaHusi,

(benepasbHOro roCyJapCTBEHHOIO CTaHJApTa CpeJHero MnpoQeccHOHaIbHOro 00pa30BaHUs
(manee — CIIO) no crienmanbroct 15.02.08 TexHOMOrHs MAIIMHOCTPOCHUS YTBEPIKACHHOTO MIPHKA30M
MunncrepcTBa oOpa3zoBanus u Hayku Poccuiickoit deneparmu Ne350 ot 18.04.2014,

pPEKOMEHJALMsAMHU 110 OpraHu3alMM MOJy4YeHUs CpeqHero oouiero oOpa3oBaHUs B Ipesenax
OCBOEHHUSI 00pa3oBaTeNIbHBIX MPOrPaMM CpPEAHEro MNpogecCHOHAIbHOIO 00pa3oBaHus Ha 0ase
OCHOBHOTO o0miero oOpa3oBaHUS C y4yeToM TpeOoBaHMH (efepaibHBIX TOCYAapPCTBEHHBIX
o0pa3oBaTeNbHBIX CTAaHJAPTOB M  IOJY4aeMOH CIEUUaIbHOCTH WIM NPOGEeccCur  CperHEro
npodeccruoHambHOro oOpa3oBaHus (mucbMo JlemapTamMeHTa TOCYAApCTBEHHOM NOJMTUKU B cdepe
moAroToBkH pabounx kaapos u JAI1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259),

npuMepHOil mporpammel yueOHoM aucuuruinael OY]I.11 Martemaruka: anrebpa M Hauana
MaTEeMaTHYeCKOro aHajiu3a; TeoMeTpusi JUIsl MpodeccHOHANBHBIX 00pa30BaTEeNbHBIX OpTraHU3alNMN,
pexomMeHioBaHHOW DenepanbHbIM T'OCYJapCTBEHHBIM aBTOHOMHBIM yupexjeHueM «denepanbHblii
WHCTHUTYT pa3BuUTUs o0pazoBanus» (nanee — PI'AY «DUPO») B kauecTBe MPUMEPHOI TPOrpaMMBbl st
peanu3ay IporpaMMbl MOATOTOBKHU clieluanucToB cpeaHero 38eHa CIIO Ha 6aze OCHOBHOTO 00ILEro
o0Opa3oBaHMs C TOJyUYEHHEM CpeaHero ooimiero odpa3oBaHus, MpoTokos Ne 3 ot «21» wrons 2015r.,
peructpaioHHbIi HoMep perieH3un Ne 3770t «23» utonsg 2015r. PDTAY «DUPO».
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1 IMacnopT pado4eii nporpaMMbl Y4eOHOM IMCUMILINHBI

OY/.11 Mamemamuka: anzeopa, Hauala MaAMEMAMUUECKO20 AHATU3A

2eomempus
1.1 Ob6aacTh NpuMeHeHUs1 padovell MPOrpaMmMbl y4eOHOH JUCHTUTITIMHBI

[Iporpamma  yueGuoit nmucumrmumnsl  OVYJ.11 Maremaruka: anreOpa, Hayana
MaTeMaTH4YECKOro aHaiau3a, reoMerpus (nmaimee mporpamma OVY][) sBisercs 4YacThbio
o01eo0Opa3oBaTeIbHOTO IMKIa oOpa3oBaTenbHON mporpammbel CIIO — mporpaMmsl
MOATOTOBKHU creruanucToB cpeaHero 3eHa (manee — [ITICC3) mo cnenuanbHOCTH
cpeanero mpodeccuoHanbHoro oopazoBanus: 15.02.08 TexHosorns MamIMHOCTPOCHUS

TEXHUYECKOTO Mpoduisi MpodheCCUOHATIBHOTO 00pa30BaHus.

1.2 Mecro yuyeOHOH IMCUMIUVIMHBI B CTPYKType HNpPOrpaMMbl HNOATOTOBKH
CIeHAJMCTOB CPeJHero 3BeHa

VYuebnas gucrumuimaa OY 1,11 Martemartuka: anre6pa, Hadyajga MaTeMaTU4eCKOro
aHajan3a, FeOMETpUs SABJISETCSA IUCLUILTMHON 00111€00pa30BaTENIbHOTO y4eOHOT0 LUKIIA B
COOTBETCTBUM C TEXHUYECKUM MPOoduieM NpodheccuoHaIbHOro 00pa3oBaHus.

VYyebHas TUCIUIIIMHA OTHOCUTCS K npeameTHou obnactu GI'OC cpeanero ob1iero
oOpazoBanusi «Marematuka u uHboOpMaTUKa» OOIIEH U3 00sS3aTEIBHBIX MPEIMETHBIX
oOyacTei.

YpoBeHb OCBOCHHS Y4eOHON mUCHUIUIMHBI B cooTBeTcTBUU ¢ PI'OC cpennero
oO1ero o0pazoBanust NPOQUILHBIN.

Peanuzamus coxepkaHus y4yeOHOM JUCHUIUIMHBI MPEANoyaraeT coOJII0eHHe
MPHUHIIAIIA CTPOTOM TMPEEeMCTBEHHOCTH MO OTHOIIEHHWIO K coaepkanuto kypca OVY/I.11
Marematuka: anreOpa, Havaja MaTeMaTHYECKOrOo aHajliu3a, TeOMETpHUsl Ha CTYNEHHU
OCHOBHOTO 00I1IeT0 00pa30BaHMUs.

B To ke Bpemsi yueOHas nucummimHa OVYJI.11 Maremaruka: anrebpa, Havasia
MaTEMaTHYECKOr0 aHajau3a, TeOMETpHUs Uil Npo(decCHOHATBHBIX 00pa30BaTEIbHBIX

OpFaHI/ISaHI/Iﬁ OGJ’I&I{&CT CaMOCTOATCIIPHOCTBIO M LICJIBHOCTBIO.
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Pabouas mporpamma yueOHoil nucuurmumbbl OY/[.11 Maremaruka: anreOpa,
Hayajla MaTeMaTHMYeCKOTO aHallh3a, TEOMETPHUs HMMEEeT MEXIPEIMETHYIO CBS3b C
00111e00pa3oBaTeIbHBIMU YYCOHBIMU JUCHUIUIMHAME (PU3UKa, XUMUS, HHHOpPMATHKA U
npodhecCHOHANPHBIMU JUCIUILIMHAMY CIEITEXHOJIOTUEH, MaTepHAIOBEICHUEM.

N3yuenue yuebnoit mucummiuabl OVY].11 Marematuka: anrebpa, Hayaia
MaTEMaTUYECKOrO aHaln3a, T€OMETPHUsl 3aBepIIaeTCs MPOMEXKYTOYHOM aTTecTalnuei B

dbopwme sxzamerna B pamkax ocBoeHus [IIICC3 Ha 6a3e 0cHOBHOTO 00111eT0 00pa30BaHUSI.

1.3 Ilnanupyemble pe3yabTaTbl 0CBOEHHS Y4eOHOI TN CIUTLIHHBI

[TnarupyemMbie pe3yabTaThl OCBOSHUS YIeOHOHN TUCIMTIUINHEIL:

JIMYHOCTHBIE Pe3yJibTaThl:
— c(hOpPMHPOBAHHOCTH MPECTABICHUN 0 MAaTEMAaTHKE KaK YHUBEPCAIBHOM SI3BIKE HAYKH,
CpelICTBE MOJICITUPOBAHUS SIBJICHHUM U MPOIIECCOB, UIEAX U METOJIaX MaTeMaTHKU;
- NOHMMAaHUE 3HAYMMOCTHM MAaTEMAaTHUKH I HAyYHO-TEXHUYECKOIro Iporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIIEHHUS K MaTeMaTHMKE KaK K 4YacTh  OOIIeUYeT0BEYECKOU
KyJIbTYpbl 4epe3 3HAKOMCTBO C HCTOPHEH pPa3BUTHUS MaTEMAaTUKH, ABOJTIOITUEN
MaTEeMaTHUYCCKUX UICH;
—  pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS, TMPOCTPAHCTBEHHOTO  BOOOpaKEHWS,
AITOPUTMHYECKON KYJIbTYPbI, KPUTUYHOCTH MBIIUICHHUS HA YPOBHE, HEOOXOAMMOM JIJIst
Oynymieit mpodecCUOHAIBHOM JEATEeNIbHOCTH, [JIsi TPOJOKEHUS O00pa3oBaHUS U
caM0o0Opa30BaHMS;
— OBJQJCHHEC MATEMAaTHYCCKUMH 3HAHWSIMH W YMCHUSIMH, HEOOXOAUMBIMH B
MMOBCETHEBHON JKHU3HH, JUISI OCBOCHHUS CMEXKHBIX €CTCCTBEHHO-HAYYHBIX JWCIUIUIMH U
JTUCITUTUTNH TMPOGECCHOHANIBHOTO IHKIIA, IS MOTy4YeHus: oOpa3oBaHMsl B 00JIACTSIX, HE
TpeOyIOIUX yriy0IeHHON MaTeMaTH4eCKO MOArOTOBKH;
— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO, B TOM YHCIIE CaMOOOpa3OBaHHIO, Ha
MPOTSDKEHUM BCEW JKWU3HH, CO3HATEIHHOE OTHOIICHHE K HEMPEePHIBHOMY OOpa30BaHUIO
KaK yCIIOBUIO YCIIEITHOM MPOGeCCHOHAIBHON 1 0OIIECTBEHHOM JACSATEIBHOCTH;
— TOTOBHOCTh U CIHOCOOHOCTh K CaMOCTOATEIHHON TBOPYECKOW W OTBETCTBEHHOM

ACATCIBHOCTH,



— TOTOBHOCTh K KOJUIEKTUBHOM paboOTe, COTPYIHUYECTBY CO CBEPCTHHKAMU B

00pa30BaTeNIbHON, OOLIECTBEHHO I0JIE3HOW, y4eOHO-UCCIeN0BaTENbCKOM, IPOEKTHON 1

APYTUX BUAAX EATEIbHOCTH;

— OTHONICHHE K Mpo(hecCHOHANBHON eATENbHOCTH KaK BO3MOXKHOCTH Y4YacThs B

PEILIEHUH JINYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, O0OIIEHAIMOHAIBHBIX POOIIEM;
MeTalnpeJIMeTHbIe pe3yJibTaThl:

— YMEHHE CaMOCTOSITEIIbHO OINpPEAENSATh LEIU JEATEIbHOCTH M COCTAaBJIATH IUIAHBI

JESITEIbBHOCTH; CaMOCTOSITEIBHO OCYIIECTBIISATh, KOHTPOJUPOBATH U KOPPEKTUPOBATH

JEeSATENbHOCTD; UCIIOJIb30BAaTh BCE BO3MOYKHBIE PECYPCHI AJI JOCTUKEHUS MOCTABICHHBIX

Hejaeldl M pealu3aluu IUIAHOB JIESTENbHOCTH; BBIOMPATh YCHEIIHbIE CTPATETUU B

Pa3IMYHBIX CUTYaLMSIX;

— yYMEHHE NPOAYKTHBHO OOLIAThCA M B3aUMOJEHCTBOBATH B IPOIIECCE COBMECTHOM

JESITeIbHOCTH, YYUTBIBATh MO3UIMHM JPYIMX YYaCTHHKOB JEATENBHOCTH, 3(P(HEKTUBHO

pazpelaTb KOHQJIUKTHI;

— BJAJICHHE HABbIKAMHM IIO3HABATEJbHOM, Y4e€OHO-HCCIIENOBATEIbCKON W MPOEKTHON

JEsTeIbHOCTH, HaBBbIKAMU pa3pelieHus MpoOJjeM; CHOCOOHOCTh W TOTOBHOCTh K

CaMOCTOSATENIbHOMY TOMCKY METOJIOB PEIICHUS MNPaKTUYECKUX 3a7ad, NPUMEHEHUIO

Pa3IMYHBIX METOJIOB TO3HAHUS;

— TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITENbHON HH(POPMAMOHHO-II03HABATEIbHON

NEeSATENbHOCTH, BKJIIOYas YMEHUE OPHEHTHUPOBATHCS B  PA3JIMYHBIX HCTOYHHUKAX

uH(pOpMaLnU, KPUTHUECKU OLICHUBATh U MHTEPIPETUPOBATH NH(OPMALINIO, ITOIyIaeMYIO

U3 Pa3JInYHBIX UCTOYHHUKOB;

— BJAJICHUE A3BIKOBBIMHU CPEACTBAMHU: YMEHHE SICHO, JJOTUYHO M TOYHO U3JIaraTh CBOIO

TOYKY 3PEHMSI, HCIOJIb30BATh aJIEKBATHBIE S3bIKOBBIE CPEICTBA;

— BJIQJICHUE HABBIKAMHU [103HABATENBHON pe(dIEeKCHUM KaK OCO3HAHMS COBEpILAEMbIX

NEUCTBUN M MBICIUTENBHBIX ITPOLIECCOB, UX PE3YJITATOB U OCHOBAHUW, TI'PaHUL CBOETO

3HAHWS U HE3HAHUS, HOBBIX MO3HABATEJIbHBIX 3a/1a4 U CPEICTB I WX JOCTHUKEHUS;

— LENeyCTPEMJIEHHOCTh B TIOMCKaX M MPUHATUM PEIICHHH, COOOpa3uTeIbHOCTh H

WHTYULUS,  Pa3BUTOCTh  IPOCTPAHCTBEHHBIX  IPEICTABIICHMIA; CIIOCOOHOCTb

BOCIIPUHUMATDb KPACOTY U I'aPpMOHHNIO MHUPA,



NnpeAMeTHbIE Pe3yJIbTaThl:

— c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN O MAaTeMaTHKE KaK 4acTH MUPOBOU KyJIbTYphI U
MeCTe MaTeMaTUKH B COBPEMECHHOW ITMBUJIM3AIMH, CIOCO0AX OMNMHCAHUS SBICHUUN
peaIbHOr0 MUpPA HA MATEMATHYECKOM SI3BIKE;

— c(hOpMHUPOBAHHOCTh MPEACTABICHUN O MAaTEMAaTUYECKUX MOHATUAX KAaK BaKHEUILIUX
MAaTEMATUYECKUX MOJENAX, MO3BOJSIONIMX ONUCHIBATH M U3Y4YaTh PA3HbIE MPOLIECCHI U
SABJICHUS, TOHUMAHUE BO3MOKHOCTH AKCMOMAaTHYECKOTO MOCTPOEHUSI MATEMATUYECKHUX
TEOPUH;

— BJIAQJICHUE METOJIAMU JIOKA3aTENbCTB U AJTOPUTMOB PEUICHUS, YMEHUE UX MPUMEHSITh,
IIPOBOJIUTH JI0KA3aTEJIbHBIE PACCYKIACHHUS B XOAE PELICHHS 3a/ady;

— BJIQJICHUE CTAHJAPTHBIMU NPUEMaMU PEUICHUS] PAlIMOHAIBHBIX U HUPPALMOHAIBHBIX,
[I0KA3aTEIbHBIX, CTEINEHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHUH U HEPABEHCTB, HX
CHCTEM; UCIIOJIB30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHUCJIE Ul MOUCKA
MyTH PEUICHUS U WLTFOCTPALIMU PEUICHNS] YPABHEHUN U HEPABEHCTB;

— c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUH OO0 OCHOBHBIX MOHSATHUSX MAaTeMaTHUYECKOIro
aHajgu3a U WX CBOMCTBaX, BJIaJICHUE YMEHHUEM XapaKTEepPU30BaTh IMOBeleHHE (YHKIIUH,
HCIOJIb30BaHUE MOJIYYEHHBIX 3HAHUM JJIs1 ONIMCAHUS U aHAJIM3a PEAJIbHBIX 3aBUCUMOCTEM;
— BJIQJICHUE OCHOBHBIMU IOHATUSMU O INIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢urypax, HUX OCHOBHBIX CBOMCTBax; C(HOPMUPOBAHHOCTh YMEHHS pPaclo3HaBaTh
reoMeTpuyeckue (Urypbl Ha udepTexkax, MOJACIAX M B pPEalbHOM MHUPE; MPUMEHEHUE
M3YUYCHHBIX CBOMCTB reoMeTpudeckux Guryp u (GopmMmysn mjisi peimeHus reoMeTPpUIECKUX
3a/1a4 U 3a7a4 C MPAKTUYECKUM COJICPKAHHUEM;

— c(hopMuUpPOBaHHOCTh TIPEACTABICHUM O TpOIEccaXx U SBICHUSX, HNMEIOIUX
BEPOSITHOCTHBIM  XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PpPEaIbHOM MHUpE,
OCHOBHBIX TMOHSTHUSX DJIEMEHTAPHOW TEOPUM BEPOATHOCTEW; YMEHUW HAXOIUTh U
OIICHWBATh BEPOSTHOCTH HACTYIUICHHS COOBITHH B TPOCTEHUIIUX MPAKTHUYECKUX
CUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CITyYalHbIX BEJIMYMH;

— BJAJCHHUE HABBIKAMM MCIIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX NPOTPAMM IIPU

PEUICHUHN 3aaa4.



OcBoenue conepxxkanus yuyeOHou mucuuruimHbel OY /(.11 MartemaTtuka: anreopa,
Hayajla MaTeMaTHYeCKOro aHaju3a, TeoMeTpusi olecrneynBaeT (OpMUpOBAaHHE U

pa3BUTHE YHUBEPCAIBHBIX YYEOHBIX JCHCTBUHA B KOHTEKCTE IPEEMCTBEHHOCTH

hopMupoBaHUs OOITUX KOMITETCHITUH.

Buani O0nme koMneTeHI NN
YHHBEPCAJIbHBIX (B coorBercTBHM ¢ PT'OC CIIO 1o cnenuajabHOCTH)
yueOHBbIX J1eiicTBUIl
JlnynocTHbIE OK 1. IloHumMaTh CyHIHOCTh KM COLMAJIBHYIO 3HAYUMOCTh CBOEH
Oynymieit mpodeccuu, MposBISATH K HEH YCTOMYUBBIA HHTEPEC.
PerynsatuBHbie OK 2. Opranu3oBbIBaTh COOCTBEHHYIO IEATEIbHOCTb, BBIOMpATh
TUTIOBBIE METOJBI W CIIOCOOBI BBIMOJHEHHS MPO(HECCHOHAIBHBIX
3ajJjay, OLICHUBATh X Y3PPEKTUBHOCTh U KAYECTBO.
JInunoctHbIE OK 3. IlpuHumarh peuieHus B CTAaHAAPTHBIX U HECTaHAAPTHBIX
CUTYyalUsIX U HECTH 33 HUX OTBETCTBEHHOCTb.

ITo3naBaTenbHbIE OK 4. OcymecTBiATh HOUCK M HCHOJIb30BaHHE HH(OpMAIUH,
HE00X0AUMON JUISt 3¢ PEeKTUBHOTO BBITIOJTHEHUS
npodecCHOHATBHBIX 3334, HNPOPECCUOHATBHOIO U JIMYHOCTHOTO
pa3BUTHS.

ITo3naBaTenbHbIE OK 5. Hcnonb3oBaTth MHGOPMALMOHHO-KOMMYHUKALIMOHHBIE
TEXHOJIOTUH B MPOPECCHOHAIBHOMN EITEIbHOCTH.

Kommynukatusasle | OK 6. PaGotaTh B KOJUIEKTHBE U B KOMaH 1€, 3 (HEKTUBHO 001IaThCs
C KOJUJIEraMH, pyKOBOJICTBOM, TOTPEOUTENSIMU.
Kommynukatusaele | OK 7. BpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a pabOTy WIEHOB KOMaH/bI
(MOUMHEHHBIX), 3@ pE3yJbTAT BHINOJIHEHMS 3a1aHUH.
JInunoCTHBIE OK 8. CamocTOATENBHO ONPENEATh 33Jaul MPOPECCHOHATBHOTO U
JUYHOCTHOTO  pa3BUTHUS,  3aHUMAThCsl  CaMOOOpPAa30BaHMEM,
OCO3HAHHO MJIAHUPOBATH MOBBILIEHHE KBATH(UKALINY.

ITo3HaBaTenbHbBIE OK 9. OpueHTupoBathCsl B YCIOBUSAX YAaCTONW CMEHbI TEXHOJIOTUH B

poecCHOHATbHON AEATEIbHOCTH.

1.4 KosimuecTBO 4aCOB HA OCBOEHHE MPOrPaMMbl Y4eOHOI N CHUTIIUHBI

MakcumanbHas yueOHasi Harpy3ka o0ydaromierocst 351dac, B ToM 4ucie:

- 00s13aTeNIbHAs ayIMTOpHAs yueOHas Harpy3ka odyudaromerocs 234yaca;

- camocTosITeIbHas paboTa oOyyaromierocs 1174acos.

Yacor BapuaTtuBHOi Yyactu yueOHbIX 11ukioB [IIICC3 He npeaycMoTpeHo.




2 Conepskanue y4eOHOI TMCHUILUIMHBI M TEMATHYECKOE MJIAHUPOBAHUE

2.1 O0bem yueOHOH TUCHHUIJIMHBI U BUAbI Y4eOHOIl padoThI

Bua yueOHo# padoThl O0bem yacon
MakcumajibHas yyeOHasi HATpy3Ka (Bcero) 351
Oo6s13aTesibHAsI ayIUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 234
B TOM YHCIIE!
1a0b0paToOpHbIC 3aHATH HE NMPEAYCMOTPEHO
MIPAKTUYECKHE 3aHATHUS 120
KOHTPOJIbHBIE pabOTHI 2
CamocrosiTejibHasi pa6oTa odyuyaroierocsi (Bcero) 117
B TOM YHCIIE!
BBHITIOJTHEHUE UHIUBUYaIbHOTO MPOEKTa 20
MIOJITOTOBUTH NPE3CHTALINT 37
MMOATOTOBUTH pedepaTsl 24
peluUTh 3a/1a41 11
popaboTaTh YUEOHYIO JIUTEPATYPY 8
MIPOBECTH JTA00OpATOPHOE HAOIIOICHUE U SKCIICPUMEHTHUPOBAHUE 13
COCTaBUTh U PEUINThH 3a/1a4l 4
ITpomMexyTouHas aTTecTalusi BO BTOpOM ceMecTpe B (hopme HK3aMeHa

[IpodunbHOe M3ydeHHe oO0IeoOpa3oBarebHOl ydeOHOW mucturimael OY /(.11
Marematrka: anreOpa, Hadajga MaTEMaTHYCCKOTO aHaIu3a, TEOMETPUS OCYIIECTBISICTCS
JaCTUYHBIM TIepepacnpenesiecHneM YIeOHBIX YaCOB U OTOOPOM JUAAKTUUCCKUX CTUHUII B
3aBUCHMOCTH OT BaXHOCTH TeM Juisi crennanbHocTH 15.02.08 TexHomorus

MalllUHOCTPOCHUS.




2.2 Temarnueckuidi IJIaH M coAep:KaHUEe Y4YeOHOW JUCHMILIUHBI

mamemamuueCKo2o anaiuia, ceomempu

OY/.11 Mamemamuka:

anzebpa, Hauana

HaumeHoBaHue Conep:kanue y4e0HOro MaTepuaJa, JadopaTopHble H MPAKTHYECKHE PAdOThI, Oo0bem YpoBeHb
pa3iesioB M TeM CaMoCTOsITeIbHAsA padoTa 00y4YalommXxcst 4acos OCBOCHMA
BBenenue Copep:kanue y4eOHOIro MaTepuaa 2 1
1 | Marematuka B HayKe, TEXHHKE, SKOHOMHKE, WH(GOPMAIMOHHBIX TEXHOJOTHAX H
IIPAKTUYECKON nAeATenabHOCTH. Llenu u 3amauu M3yd4eHHss MaTEMaTHUKU IIPU OCBOEHUU
cnenuanpHoctu CI10
Paznen 1 Aaredpa 59
Tema 1.1 Coaep:xaHue y4eOHOro MaTepuaja 6 2
Pa3Burue noHdATHA O 1 | lenpie wu panuoHanbHbie uyucia. [edcTtBurenbHbie uncna. [IpubnmxeHHbie
yuciIe BbruncieHus. KoMiiekcHble yncia
IIpakTnyeckue 3aHATHSA 4
1 | Apudmernueckue neicTBUA HaJl YUCIIAMH, HaXOXXICHHUE MPUOIMKEHHBIX 3HAYEHUH
BEJIMYUH U MOTPEUTHOCTEH BBIUMCICHUN (20COMIOTHOM U OTHOCUTEJIBHOW), CPaBHEHUE
YHCJIOBBIX BBIPAXKCHUM
CamocrosiTesibHasg paboTa 00y4alOIIMXCs 9
1 | HoxaroroButsh pedepar no reme «HenpepriBHbIE APOOH»
2 | [loproroButh mpe3eHTauuio 1o Teme «lIpuMeHeHHe CIOXKHBIX IPOLEHTOB B
SKOHOMHUYECKHX pacyeTax»
BrinosiHeHNe MHIMBHYaIbHOTO NPOEKTA
Tema 1.2 Coaeprxanue yueOHOro MaTepuaJa 12 2
KopHuu, crenenn n 1 | Jlorapu¢m. Jlorapupm uncia
Jorapugmsi OcHoBHOE Jorapu(pMUYECKoe TOXKIECTBO. JleCSITUUHbIE U HaTypaJlbHbIE JIOTapU(MBbI.
ITpaBuna neiictBuii ¢ norapudmamu. Ilepexos1 K HOBOMY OCHOBAHUIO
IIpeoOpa3oBanue ajqredbpanyecKux BbIPaKeHH i
[TpeoOpa3oBaHue panMOHAIBHBIX, MUPPALMOHANBHBIX, CTENEHHBIX, MOKa3aTeIbHBIX U
Jorapu(pMHUUECKUX BhIpAXKEHUN
IIpakTnyeckune 3aHATHSA 16
2 | Beruncnenue u cpaBHeHHE KOpHEH. BrInoTHeHNEe pacueToB ¢ paJuKaIaMH
3 | Pemenue nppannoHaibHbIX ypaBHEHUN
4 | Haxox/aeHrue 3HA4eHHMH CTeneHeW ¢ paluoHaNbHBIMM MoKazarensmMu. CpaBHeHHE
creneHeil. [IpeoOpa3oBanus BIpaKEHHH, COACPIKAIIMX CTEEHH
5 | Pemenue nokasarenbHbIX YpaBHEHUH
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Pemenue nmpukiagabIx 3ama4y

7 | Haxoxnenue 3HavyeHWi jorapudma 1O NPOU3BOIBHOMY ocHOBaHuWIo. Ilepexon ot
OJHOIO OCHOBaHMS K Jpyromy. Bebruncienue u  cpaBHeHue Jorapu@mos.
JlorapugmMupoBaHue ¥ NOTEHIIMPOBAHNE BBIPAKCHHUH
8 | IIpuOaurkeHHbIC BHIYMCIECHUS M peIIeHHs] IPUKJIAJAHbIX 33134
9 | Pemenue norapudMuyecknx ypaBHEHUI
CamocTosiTejibHas padoTa 00y4arouuxcsi 12
3 | HoaroroButh pedepar Ha Temy: «VcTopust OTKpHITHS HOHATHSI KOPHS»
4 | Pemuts 3aaun o teme «CTeneHb ¢ JeHCTBUTENIBHBIM I10KA3aTEIEM
5 | [loaroroButre  mpe3eHTanuio 1o TeMe «VICTOopusi BO3HUKHOBEHMs Jorapudma,
MIPUMEHEHHE JIOTapH(PMOB»
BrinosiHeHNEe MHAMBUYyaIbHOIO IPOEKTA
Pa3nes 2 Ilpsivble ¥ JIOCKOCTH B MIPOCTPAHCTBE 29
Tema 2.1 Coaep:xanue y4eOHOro MaTepHuaJia 8
IIpsimble ¥ I0CKOCTH 1 | B3aumHoe pacrnosioxkeHue ABYX NpsAMBIX B IpocTpaHcTBe. [lapamiensHocTh npsiMol u
B IIPOCTPAHCTBE wiockoctd. IlapamnensHocTs  1ockocTeil.  IlepneHAMKYISpHOCTH NpPSIMONM U
IIOCKOCTH. [lepreHIuKynsp M HAKJIOHHAs. YTIOJl MEXAy HpPsSMOM M IUIOCKOCTBIO.
JIByrpaHHbI  yroia. Yrom Mexzay IUIocKocTamu. [lepneHauKynaspHOCTE IBYX
IIJIOCKOCTEN
['eomerpuueckre  mpeoOpa3oBaHMs  NPOCTPAHCTBA:  HapajjIeNIbHBIA  IEpeHoc,
CUMMETPUS OTHOCUTENIBHO IIIOCKOCTH
[TapannensHoe mpoekTHpoBaHue. [lnomane opToroHanbHON npoekunu. M3o6paxenue
IPOCTPAHCTBEHHBIX QUTYD
IIpakTnyeckne 3aHATHSA 12
10 | Pemenue 3agau no Teme: «IIpsiMple ¥ IIIOCKOCTH B IPOCTPAHCTBE
11 | Pemenue 3anay no teme: «llepneHuKynsp 1 HAKIOHHAs K IUIOCKOCTH
12 | Pemenue 3a1a4 1o teme: «YToJI MeXy NPpsAMON U TNIOCKOCTBIO. TeopeMbl 0 B3aUMHOM
pacnosoKeHuu NpsMoil 1 mockoctu. TeopeMa o Tpex neprneH uKyaspax»
13 | Pemenne 3amau  mo Teme: «lIpu3Haku W CBOWCTBA  MapalsIeNbHBIX U
MIEPIEeHIUKYISPHBIX TIOCKOCTEH»
14 | Pemenne 3amay mo Teme: «PaccTosiHME€ OT TOYKM JO IUIOCKOCTH, OT MpPsIMOM 10
IJIOCKOCTH, PACCTOSIHUE MEXY IMJIOCKOCTSMHU, MEXKIY CKPEHIMBAIOIIMMHUCS MPSMBIMU,
MEXy TPOU3BOJIEHBIMU (PUTypaMy B IPOCTPAHCTBE
15 | Pemenwue 3ama4 nmo teme: «llapanenpbHoe MPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema o
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IUTONAI!  OPTOTOHAJIBHOW TMPOEKIMH MHOTOYTOJbHHKA. B3amMHOe pacrmosoxeHue
MPOCTPAHCTBEHHBIX (PUTYP»

CamocTosiTesibHasi padoTa 00y4arommXxcst 9
6 | [loaroroBuTh mpe3eHTAUI0 1O TeMe «B3auMHOE pacmoJOXKEeHHE MpSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE»
BrinosiHeHne MHIMBUYyaIbHOTO NIPOEKTA
7 | Hoarorosuts pedepar no teme «llapamnenbHoe NPOSKTUPOBAHUE)
Pa3nes 3 OCHOBBI TPUTOHOMETPHUH 48
Tema 3.1 Coaep:xaHue yueOHOro MaTepuaJia 4
OcHOBHbIE IOHATHA 1 | Pagmannas wmepa yrina. BpamarensHoe pasmxeHue. CHHYC, KOCHHYC, TaHIE€HC,
KOTaHT'€HC YHciia
IIpakTHYecKkne 3aHATHS 2
16 | PajnnanHbIl METO U3MEPEHUS YIVIOB BPAILIEHHS U CBSI3b C IPAJyCHOM MEpOu
CamocrosiTesibHas padoTa 00yyaumuxcst 4
8 | IoxgroroButs npe3enTanuio no Teme «M3 HCTOPHH TPUrOHOMETPUID)
Tema 3.2 Coaep:xanue y4eOHOro MaTepHuaJia 4
OcHoBHBIE 1 | ®opmyns! npuBeaeHus. Gopmyis cioxenus. opmyisl yaBoeHus. PopmyIibl
TPUTOHOMETpHYECKH e ITOJIOBUHHOI'O yIila
TOKIECTBA IIpakTnyeckune 3aHATHS 4
17 | Pemenue 3anay no teme: «OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKAECTBA, (POPMYJIBI
CJIO’KEHHUS, YIBOCHUS»
Tema 3.3 Coaep:xaHue yueOHOro MaTepuaJia 4
IIpeoOpa3oBanus 1 | IIpeoOpazoBaHue CyYMMBbI TPUTOHOMETPUYECKMX (YHKUMH B IPOU3BEIACHUE W
npocTeimux IIPOU3BENIEHUSI B CyMMY. BbIpakeHrne TPUTOHOMETPUYECKUX (PYHKIMH 4epe3 TaHTeHC
TPUTOHOMETPHYECKHX IIOJTOBUHHOTO apryMEHTa
BbIPAKeHHi IIpakTHyeckue 3aHATHSA 2
18 | IlpeoOpa3oBanre CyMMBI TPUTOHOMETPHYECKMX (YHKIMA B  TpOHU3BEACHUE,
npeoOpa3oBaHue NMPOU3BEICHHSI TPUTOHOMETPUYECKUX (PYHKIUH B CYMMY
CamocrositesibHas padoTa o0y4yauuxcs 4
9 | Pemmts 3a1aun o Teme «IIpeo6pa3oBaHie TPHTOHOMETPHUECKHX BBIPAKCHUID
Tema 3.4 Conep:kanue y4eOHOTro MaTepuaa 5)
Tpuronomerpnueckne 1 | O6parHbie TpUTOHOMeTPUYECKHE PYHKIIMT
YPaBHEHHS H ApKcuHyc, apKKOCHHYC, apkTanreHc. [Ipocreiiiye TpuroHoMeTpruueckie ypaBHEHUSI.
HEepPaBEeHCTBA [Tpocreiinye TpUroHOMeTpUYECKHE HEPAaBEHCTBA
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IlpakTnyeckune 3aHATHS

19

Pemenue 3anau o teme: «O0paTHbIe TPUTOHOMETPUYECKHE (PYHKIIUU

20

Pemrenne npocTenmmux TPUrOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB

KonTtpoJuabHas padora Nel 1
CamocTosiTesibHasi padoTa 00y4arommXxcst 8
10 | [oaroroBuTh Npe3eHTalLMIO 110 TeMe «OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIUM
BrinosiHeHue MHIMBUyaIbHOTO NIPOEKTA
11 | Pemuth 3amaum no teme « [puroHoMeTpudecKie ypaBHEHHsI U HEPABEHCTBA
Pasznen 4 KomOunaropuka 16
Tema 4.1 Coaeprxanue yueOHOro MaTepuaJa 8
KomOunaropuka 1 | OcHOBHBIC TOHATHS KOMOWHATOPHMKH. 3ajJayd Ha IIOJCUET YHCIa pa3MENICHUH,
MepPEeCTaHOBOK, coueTaHuil. Pemenne 3anau Ha nepedop BapuantoB. @opmysa OuHoOMa
Herotona. CoiicTBa 6uHOMUHANBHBIX K0d(uunentoB. Tpeyroapauk [lackans
IIpakTnyeckune 3aHATHSA 4
21 | Pemenne KOMOMHATOPHBIX 33124
22 | Pemenue 3amau mo teme: «buHom Herotona m Tpeyrompauk [lackams. Ilpuximamasie
3a/1a4n»
CamocrosiTesibHasg paboTa 00y4arOIMIMXCs 4
12 \ CocCTaBUTh U PEIIUTH 33Ja4u HA MPUMEHEHHUH JIEMEHTOB KOMOMHATOPUKH
Paznen 5 KoopaMHaThbl U BEeKTOPHI 20
Tema 5.1 Conep:xaHue yueOHOro MaTepuaJa 6
Koopaunatel u 1 | [IpsamoyronbHast (IekapToBa) cHUCTeMa KOOpAMHAT B HpocTpaHcTBe. Popmyna
BEKTOPbI paccTOsSHUS MEX]Y IBYMSI TOUKaMU. Y paBHEHUs c(epbl, IIIOCKOCTH U PSIMOH.
BexToprl. Monynb BekTopa. PaBeHCTBO BeKTOpOB. Cll0’K€HHE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha 4ucio. Pa3inokeHHe BEKTOpa IO HANpaBICHUSM. YTOJI MEXIY IBYMs
BekTopamu. IIpoeknusi Bektopa Ha ocb. Koopaunatsl BekTopa. CkansipHoe
IIPOU3BENIEHNE BEKTOpOB. lcrmonp30BaHME KOOpAMHAT W BEKTOPOB IPH PELIECHUU
MaTeMaTHUYECKUX M MPUKIIAJHbIX 3a]1a4
IIpakTnyeckune 3aHATHSA 10

23 | Pemenue 3amau mo Teme: «Bektopsl. [leiicTBus ¢ BekTopamu. JlekaproBa cmcTeMa
KOOPJMHAT B POCTPAHCTBEY

24 | Pemenue 3amad mo teme: «YpaBHEHHE OKPYKHOCTH, cepsl, miockocTu. PaccTosHue
MCKAY TOYKAMM)

25 | JleficTBusi ¢ BeKTOpaMH, 3aJaHHBIMH KoopauHatamu. CKaJaspHOE TMPOU3BEACHUE
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BEKTOPOB

26 | Pemenue 3amau 1o Teme: «BEKTOpHOE ypaBHEHHE TMPSMOM U IUIOCKOCTH.
Hcnosp30BaHne BEKTOPOB IIPH JOKA3aTENbCTBE TEOPEM CTEPEOMETPUI
CamocrosiTesibHas padoTa 00y4aOUIMXCs 4
13 | IlogroroButh pedepar Ha TeMy «BekTopHOE 3amaHuMe NPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE
Pa3nes 6 @PyHkuum, MX cBoiicTBa U rpadpuku 27
Tema 6.1 Coaeprxanue yueOHOIro MaTepuaJia 2
DOyHKIHH, HX 1 | ®dyakoun. OOnacTh OmpelesieHUsT U MHOXKECTBO 3HAaYeHWMH; rpaduk ¢yHKUUH,
cBOIicTBa M rpauKu nocTpoeHue rpagukoB (PyHKIMIA, 33JaHHBIX Pa3IMYHBIMHU CIIOCOOAMU
CpoiicTBa (QyHKUHMHM. MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OIPAaHUYECHHOCTD,
nepUOANYHOCTb. [IpomMexyTKH Bo3pacTaHusl U yObIBaHUS, HauOOJbIlIEe U HAMMEHbIIEEe
3HA4YeHUs, TOYKM dKcTpemyma. ['paduueckas  uHTepnperanms. I[Ipumepsr
(YHKIIMOHAJIBHBIX  3aBUCUMOCTEH B  peabHbIX  IIpoLeccaXx U  SIBICHHUSX.
Apudmernueckue omnepauuu Haa (QyHkuuamu. CroxkHas (yHKUIuS (KOMIIO3HIIMS).
[TonsiTve 0 HEMPEPHIBHOCTU (DYHKIUU.
Oopartnble ¢ynkuuu. OOnacte ompeaeneHuss U o00NacTb 3HAUYEHUN OOpaTHOMN
¢ynkuuu. I'paduk o6paTHON GyHKINN
IIpakTHYeckne 3aHATHS 8
27 | Iloctpoerne u uteHne rpaduKoB GyHKITHHA
28 | UccnenoBanue GyHKIIMN
29 | Pemenue 3amau mo Teme: «CBOICTBA TMHEHHON, KBaJPaTUIHOMW, KYCOYHO-THHEHHON 1
ApoOHo-1MHeNHHON ¢yHKuui. HenpepbIBHbIE U TeprondecKre QyHKIHUN
30 | Pemenne 3amau mo Teme: «CBoiicTBa M rpaduku cHHyca, KOCHHYCa, TaHT€HCa U
kotaHnrenca. OOpaTtHble QyHKIMU U UX Tpapuku. OOpaTHbIE TPUTOHOMETPUUYECKUE
GyHKITIN
CamocrosiTesibHas paboTa 00y4aOIIMXCS 4
14 | IloaroToBUTH Mpe3eHTalHIo 10 TeMe «CI0kKeHne TapMOHHUYECKUX KOoJIeOaHui»
BrinonHenne MHIMBUTyadIbHOTO MPOEKTA
Tema 6.2 Coaeprxanue yueOHOro MaTepuaia 2
CreneHnsbie, 1 | Onpenenenust pyHkuuii, ux cBoiicrpa u rpapuxn
NMOKa3aTeJIbHbIe, [TpeoGpa3zoBanus rpadukos. [lapamienbHblil TepeHOC, CHMMETPUST OTHOCUTEIBHO Oceit
Jorapugmuyeckune u KOOpJMHAT U CUMMETPHSI OTHOCUTENIbHO Hayaia KOOpAUHAT, CHMMETPUsI OTHOCHUTEIBHO
TPUTOHOMETPHYECKHUe IPSIMOM Y = X, pacTs’KEHUE U CKATHE BJIOJIb OCEN KOOPINHAT
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¢yukuuun. OdparHbie

IlpakTnyeckune 3aHATHS

Tpuronomerpudyeckue | 31 | IIpeoOpasoBanus rpaduxa ¢yaxnun. [Napmonmueckue xonebanus. IlpuxmagHbie
byHkunn 3a71a4u
32 | Pemenne nokasarenbHbIX, JOrapu(MHUUECKUX YPAaBHEHHI U HEPABEHCTB
33 | PenieHue TpUroHOMETPUUECKUX YPAaBHEHUH U HEPABEHCTB
CamocrosiTesibHas paboTa 00y4arOUINXCH 5
15 | Hoarorosuts npesenranuio «Ipumepsl mpuMeHeHHs QYHKIHMI M UX TPApUKOBY»
Pa3jnes 7 MHOrorpanHuKH U KpPyIJble TeJja 47
Tema 7.1 Coaeprxanue yueOHOIro MaTepuaJa 6
MHororpaHHuKHu 1 | Bepumnbl, pebpa, rpaHH MHOrorpaHHuka. Pa3BepTka. MHOrorpaHsHble yTJbl.
Boinykiblie MHOrorpanHuku. Teopema Ditnepa
[Tpusma. Ilpsimast u HaknoHHast npusma. [lpaBunbHas npusma. [Tapamienenunen. Kyo
ITupamupga. IlpaBuiabHass nupamuga. Ycedyennas nupamuaa. Terpasap
Cummerpui B KyOe, B apajuiesienuiesie, B Ipu3Me U MUpaMuie.
Ceuenus xky0a, IpU3Mbl U TUPAMU/IBL.
[IpencraBiaenue o NpaBUIIbHBIX MHOTOTPAHHUKAX (TeTpa’zp, KyO, OKTa’ap, 10AEKadap
1 UKOCadIP)
IIpakTHYeckne 3aHATHS 4
34 | Pemenne 3amay mo teme: «Pa3nmuuHbIe BHUIBI MHOTOTPAaHHHMKOB. VX M300pakeHHS.
Ceuenusi, pa3BepTKU MHOTOTPAHHHUKOBY
35 | Pemmrenue 3ana4d o teme: «Ilmomanas MOBEPXHOCTHY
CamocrosiTesibHasg padoTa 00y4alOIMMXCH 8
16 | IlpoBectu naGopaTtopHOe HAOMIOAECHUE U SKCIIEpUMEHTHpoBaHue mo Teme: «[lnomanu
MTOBEPXHOCTEH MHOTOTPAaHHUKOBY
17 | IlpoBectn mnabopaTtopHoe HaOIIONEHHME U JKCIEPUMEHTUPOBAaHME IO  TEMeE:
«[IpaBuIbHBIE MHOTOTPAHHUKI
Tema 7.2 Coaepxanue y4eOHOIro MaTepuaa 4
Tesa u moBepxHoOCTH 1 | Humuaap u koHyc. YcedeHHbI KoHyc. OCHOBaHME, BbICOTa, OOKOBasi MOBEPXHOCTH,
BpalleHHsA oOpazyroras, pa3sepTka. OceBble CEUEHHs U CeUeHHUsI, apajliieIbHble OCHOBaHMIO
[Hap u chepa, nux ceuenuss. KacarenpHas miockocTh K chepe
IIpakTHyeckune 3aHATHSA 4
36 | Pemenue 3amay mo Teme: «Buasl cummerpuii B mpocTpaHcTBe. CHMMETpHS Teln
BpAIllEHNs 1 MHOTOTPAaHHUKOBY
CamocTrosiTesibHAs paboTa 00y4aOIIMXCs 8
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18

[IpoBectn nmabopaTopHOe HAOIIOEHUE U SKCIIEPUMEHTHUPOBaHKE TI0 TeMe: «O0beM Tel
BpAIICHUSD

19 | [loaroroButs pedepar no Teme «Konnueckne ceuyeHus U MX NPUMEHEHHE B TEXHUKE)
Tema 7.3 Coaeprxanue yueOHOIro MaTepuaJa 4
HU3mepenus B O6bem u ero usmepenue. MHTErpansHas ¢opmyna oobema. @opmyssl oObeMa Kyda,
reoMeTpuu IPSIMOYTOJIBHOTO — MapajulelenuIena, Mpu3Mbl, ILWMHIApa. Popmyisl  o0bema
nupamMuapl U KoHyca. DopMynbl IUIOMIAJMA IOBEPXHOCTEW LMIMHIApPA M KOHYCA.
®dopmynsl 00beMa IIapa U Iiomaan chepsl.
[Togo6ue Ten. OTHOMIECHUS TIOMAEH TOBEPXHOCTEN U 00BEMOB MTOOOHBIX TEJ
IIpakTHYeckne 3aHATHS 4
37 ‘ Brruncnenue wiomanei 1 00beMOB
CamocrosiTesibHas padoTa 00yyaumuxcst 5
20 | [TogroroButs mnpeseHTanuto 1o Tteme: «llomobue Ten. OTHOmIEHWE TUTOMIACH
MOBEPXHOCTEH U  00BEMOB MOAOOHBIX TEI
BrinonHenne MHAMBUYaTBHOTO ITPOCKTA
Paznea 8 Hauana mareMaTHu4ecKoro aHajiu3a 51
Tem8.1 Conep:xanue yueOHOro MaTepuaJia 10
HocaexoBaTe I bHOCTH. 1 | IociienoBaTeILHOCTH
IIpousBoanast CrniocoOblI 3a/1aHus U CBOMCTBA YHCJIOBBIX MocienaoBaTelibHOCTel. [ToHsTue o npenesne
nocnenosarenbHocTu.  CylllecTBOBaHME — Mpefesia MOHOTOHHOM — OrpaHWYeHHOMN
MIOCJIEI0BATEIBHOCTH. CymmupoBaHue MOCJIeI0BATENbHOCTEH. beckoneuno
yOBIBaroIasi reoMeTpudeckasi IpoTrpeccHs U ee CyMMa
IIpousBoanas
[lonsTe mnpou3BOAHON (YHKIMH, €€ T'eOMETPUUECKUH U (U3MYECKUH CMBICIL.
VYpaBHeHue kacareinbHOW K rpaduxy ¢yHkuuu. IIpon3BoaHble CyMMBI, pPa3HOCTH,
Mpou3BeeHUs, 4YacTHbIC. [IpOM3BOMHBIE OCHOBHBIX OJEMEHTApPHBIX (YHKIIHIA.
[IpuMeHeHne TPOW3ZBOAHONW K HCCIEIOBAHWUIO (YHKIHMM U TMOCTPOCHHUIO T'PAPUKOB.
[IponsBoHbIe 00paTHON (PYHKIIUU ¥ KOMITO3ULIMU (PYHKITHH.
[Ipumepsl UCNONB30BaHUS MPOU3BOAHON MJIsi HAXOXKIACHHUS HAWIYUYIIEro pPElICHUs B
MpUKJIAJHBIX 3a7adyax. Bropas mpou3BojHas, €€ TeOMETPUYECKUl U (Qu3ndecKuit
cMbici. HaxoxaeHne ckopocTu aiis mporiecca, 3ajanHoro Gopmymnoi u rpadukomM
IIpakTnyeckue 3aHsATHSA 14

38

Pemenne 3agau mo Teme: «YucnoBas noCICaA0BaTCIbHOCTD, CIIOCOOBI €¢ 3aJaHus,
BBIYHCIICHUA YJICHOB OCICA0BATCIBbHOCTH. Hpezlen OCICa0BATCIBHOCTH.
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beckoneuyHo yObIBatoIiasi reoMeTpruiecKasi Iporpeccus»

39 | Pemenne 3amau mo teme: «llpaBuna u dopmynsr auddepenunpoBanus, Tabnuna
IIPOU3BO/IHBIX 3JIEMEHTApHBIX QYHKIUII»
40 | Pemenue 3amau no teme: «IIpom3BomHasi: MEXaHUYECKHH M T€OMETPUYECKUN CMBICT
MIPOM3BOTHON. Y paBHEHHE KacaTeIbHOW B OOIIIEM BHUIC
41 | UccnepoBanue QyHKIMH ¢ TOMOIIBIO IPOU3BOTHOM
42 | HaxoxJeHue HauOOJbIIEro, HAMMEHBUIETO 3HAUEHHUs U SKCTPEMalbHbIX 3HAYCHHH
GbyHKIIUHU
CamocrosiTesibHas padoTa 00y4aOIIMXCs 9
21 | IIpopaborare yueOHyIO JuTeparypy mno teme: «CymMma OECKOHEYHO  yOBIBaromen
Tre€OMETPUYECKOM POrpeccum»
22 | IToarotoButh npeseHtanuto no teme «llonsarue nupdepenuana u ero NpUIOKEHU
BrinosiHeHne MHIMBUYyaIbHOTO NPOEKTa
Tema 8.2 Coaep:xanue y4eOHOro MaTepHuaJia 6
HHuTrerpaJ u ero 1 | IlepBooGpa3nasi u HHTerpaj
NPUMEHEeHHUe [TpuMeHeHHe OnpeseNeHHOro NHTerpana A HaX0XKICHUs IJIONIA KPUBOIUHEHHON
tpanenuu. Dopmyna HeroTona-Jleiitonuna. Ilpumepsl npuMeHeHUsT WHTErpajga B
(bu3uKe ¥ reoMEeTpUH
IIpakTnyeckue 3aHATHSA 8
43 | Pemmenne 3amau mo Teme: «MHrerpan u mnepBooOpasHas. Teopema HploToHa-
JleliOHMIIA»
44 | IlpuMeHeHue UHTETpajla K BBIUMCICHUIO PU3NYECKUX BETUYMH U TUIOIIaaeit
CamocTosiTesibHas padoTa 00yyauuxcst 4
23 | [IpopaboTarh y4yeOHYI0 JUTEpaTypy 0 TeMme: «[IpuMepbl MprUMeHeH!s HUHTerpaja B
¢u3MKe, reOMETPUH U TEXHUKE)
Pa3nes 9 DiieMeHTHI TeOpHH BEPOATHOCTEH M MATEMAaTHYEeCKOH CTATHCTHKH 22
Tema 9.1 Coaepixanue yueOHOro MaTepuaa 4
/IeMEHTBI TEOPHH 1 | CoObITHE, BEPOSTHOCTH COOBITHUS, CIOKEHNUE U YMHOXKEHHE BeposiTHOCTe!. [loHsaTHe 0
BepPOSITHOCTeH HE3aBUCUMOCTH  cOOBITMHA. JIMCKpeTHass  ciaydyailHas  BeIWYMHA, 3aKOH €€
pacupeneneHus. UYucioBble XapaKTEPUCTUKH JUCKPETHOM CIydyallHOW BEIMUYWHBI.
[TonsiTre 0 3aKk0HE OOJIBIINX YHCEN
IIpakTnyeckune 3aHATHSA 2

45 ‘ Beruncnenue BepositHocTel. [Ipukiagnsle 3agaun

17




CamocTosiTesibHasi padoTa 00yYarOmMXxcst

24 | TloaroToBHUTH MpE3EHTAIHIO TI0 TeMe: «CXeMbl TOBTOPHBIX HCIBITAaHUH BepHyIn
Brinonnenue MHIMBUyaTbHOTO MPOEKTA
Tema 9.2 Conep:xanue yueOHOro MaTepuaJia 4
JJ1eMEeHTBI 1 | lIpencraBnenue  paHHBIX  (TaOMWIBI, JAWAarpamMMmbl, TrpaduKH), TeHEpaJbHAS
MaTeMaTH4YecKou COBOKYITHOCTh, BBIOOpKa, cpenHee apupmerndeckoe, menuana. [loHsTue o 3amavax
CTaTUCTHKHU MaTeMaTUYeCKON CTAaTUCTUKHU. PellleHne NpakTUYEeCKHX 3aJad C [PUMEHEHHUEM
BEPOSITHOCTHBIX METOJIOB
IIpakTHYecKkHne 3aHATHS 2
46 | [IpeacraBnenue uncnoBbix faHHbIX. [Ipukiiagueie 3agaun
CamocrosiTesibHas padoTa 00yyaumuxcst 5
25 | IlogrotoButh mpe3eHTanuioo 1o Teme «CpeaHue 3HAYCHHS M WX TPUMEHEHUE B
CTaTHCTUKE)
BrinonHenne MHANBUYaTBHOTO ITPOCKTA
Paznen 10 YpaBHeHHs] H HEPaBEeHCTBA 30
Tema 10.1 Coaep:xanue y4eOHOro MaTepHuaJia 11
YpaBHeHus u 1 | YpaBHeHuSs U CHCTEMbI YPABHEHUIA.
HepaBeHCTBa PanmonanesHbie, HppallMOHATLHBIE, TOKA3aTEIbHBIC U TPUTOHOMETPUYECKUE YPABHEHUS
U cuCTeMbl. PaBHOCMIIBHOCTD ypaBHEHHH, HEPaBEHCTB, CUCTEM. OCHOBHBIE MPUEMBI HX
penieHus (pa3iokKEeHUEe Ha MHOKHMTEIN, BBEICHHE HOBBIX HEM3BECTHBIX, MOJCTAaHOBKA,
rpaduyeckuit MEeTox)
Hepasencrsa.
PanmmonaneHbie,  WppalnMoOHANbHBIE, TIOKa3aTeIbHbIE W TPUTOHOMETPUUYECKHE
HepaBeHCTBA. OCHOBHBIE TPUEMBI UX PEIICHHUS.
Hcnosb3oBanue CBOWCTB M rpaMkoB (PYHKUHMH NPH pelIeHUH YPABHEHHH U
HEPaBEHCTB.
Mertona unTtepBaiioB. M300paxenne Ha KOOPAMHATHON IJIOCKOCTH MHOXKECTBA PEIICHUM
YPaBHEHUU U HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CUCTEM
[puxkaagnpie 3axa4u
[IpumMeHeHne MaTEeMaTUYECKUX METOJOB JJIsl PELIEHUs COJEepKaTelIbHbIX 3aJad M3
pa3IMYHBIX 00acTe HAyKW W MpakTUKU. MHTEepripeTaus pe3yabTaTa, yaeT peaabHbIX
OrpaHUYECHUN
IIpakTnyeckue 3aHsATHSA 8

47 ‘ PewreHne ypaBHEHUN U CUCTEM YPAaBHEHUHN
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HEPABEHCTB

48 | Ucnonp3oBaHne CBOWMCTB W TpadukoB GYHKIMUA JUIsi PEHICHUS YpPaBHCHUHM U

KonTpoabsnas padora Ne2

CamocrosiTesibHas padoTa 00y4arOMMXCs

HEPaBEHCTBY
BrinonHenue MHIMBUyadIbHOTO MPOEKTA

26 | IlogrotoButh mpe3eHTanuio 1o Teme «['paduyeckoe pelieHUE ypaBHEHUH U

apaMeTpoM»

27 | lloaroroButh pedepar 1o Teme «MccnenoBanue ypaBHEHHH W HEPABEHCTB C

10

IIpumepHBbIe TEMBbI HHAMBUAYAJBHBIX IPOEKTOB

» HenpepbiBHBIE 1pOOH.

* [IpumeHeHMEe CI0KHBIX IPOLEHTOB B SKOHOMUYECKUX pacyeTax.
* [TapannenbHOe MPOEKTUPOBAHHUE.

* CpeqHue 3Ha4€HUs U UX IPUMEHEHNUE B CTATUCTHUKE.

* BekTropHoe 3ajjaH1e IPSAMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.
* Ci10’keH1e TapMOHUYECKUX KOJIeOaHUH.

* ['padnueckoe penieHre ypaBHEHUN 1 HEPABEHCTB.

* [IpaBuiibHbBIE U MOTYIPABUIIBHBIE MHOIOIPAHHUKH.

» Konnueckue cedeHus: U UX IPUMEHEHHUE B TEXHUKE.

* [Tonsitne nuddepenimana u ero NPUIOKEHUS.

» CxeMbl IOBTOPHBIX UCTIBITAHUI bepHyu.

* cciieoBaHne ypaBHEHUN U HEPABEHCTB € NAPaAMETPOM.

Bcero

351
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2.3 Conep:xanne nNpopuibLHON cocTaBiasOMIei

Jns cnermansHoctd 15.02.08 TexHomorus MammHOCTPOSHUS MPOGUILHON
COCTABJISIFOLIEH SBISIOTCA CIAEAYIOIINE TUAAKTUYECKHE €TUHULIBL:

1 pasaena 1 AnreGpa:
- Ilponopumn. Ilponentel. Oxpyrienwe uwncen. OneHKa W NOTPEHIHOCTb.
[Tpubnu>KeHHbIE BRIUMCICHUS.
- [Ipubnuxennpie BoiunuciaeHus. COXKHBIE TMPOLEHTHI. YpaBHEHUE MOKA3aTEIbHOTO
pocta. CpaBHEHHE CKOPOCTH POCTA.

s pazaena 2 [IpsiMble ¥ IIIOCKOCTH B IPOCTPAHCTBE:
- Briuncnenue reoMeTpuueCcKuX BEIMYMH. ['eOMeTpusi Ha MECTHOCTH.

11 pazaena 3 OCHOBBI TPUTOHOMETPUN:
- Beruncnenus B reomerpuun. Kpyrosoe nBuxenue. TpUroHoMeTpusi HA MECTHOCTH.

st paznena 4 KomOunaropuka:
- O11eHKa YKClia BO3MOKHBIX BApUAHTOB.

1 pazaena S KoopInHaThl 1 BEKTOPBI:
- Ucnonp30BaHne BEKTOPOB B reoMeTpun. BekTopsl B (pusuke.

utst paznena 6 OyHKIUU, UX CBOMCTBA U TpaduKH:
- Tabmuunoe 3HaueHue 3aBucuMocTed. [locTpoenue 3aBucumocteit. CBoiicTBa
MPAKTUYECKUX 3aBUCUMOCTEM.

1S paszaena 7 MHOrorpaHHUKH U KPYTJIble Tena!
- Bbluucienne reomMeTpuyecKkuX BeIWYHMH. Pa3BuTHE HArJSIHBIX MPEICTABICHUU.
Opranuzanusi TpakTHUYECKUX U3MEPEHUI.

1 pazaena 8 Hauana maTeMaTnyeckoro aHanusa:
- DKCTpeMaJlbHbIE 3HAUYEHMsI T€OMETPUUYECKUX BeslnyuH. [Ipuioxkenue puznueckux
npoueccoB. Mccnenoanue gusndeckux mporeccoB. HarmsnHoe mpeactaBieHue O
IIPOU3BOJHOM.
- Boruucnenne mmomaneir u  oobemoB. HWHrerpan B ¢usmke. Harmsgabie
IpeACTaBICHUS 00 HHTETpaJe.

st pasgena 9  OneMeHThl TEOpUU BEPOSTHOCTENM W MareMaTudeckas

CTAaTHUCTHKA.
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- Beruncnenue cratuctTrudeckux xapakTepucTuk. O1ieHKa BEpOSTHOCTH COOBITHS.

s pazaena 10 YpaBHeHUsI 1 HEpABEHCTBA:
- IlocTpoeHne MareMaTH4yecKOW MOJENIH U €€ HCCIeAOBaHHE (TEKCTOBBIE 3a/1ayM).
Pa3BuTHEe JOrMYECKOr0 MBIIUICHUS TPU PEIICHUM YPaBHEHH W HEPaBEHCTB.

FCOMCTpI/I‘ICCKI/Ie MOJCIIH.

21



3 YcioBus peaju3anuu yueOHoH TUCHMILTHHbBI

3.1 TpeﬁOBaHHﬂ K MHUHNUMAJIBHOMY MaAaTCPHAIBHO-TEXHUICCKOMY

o0ecreyeHNIO

Peanuzanust mporpaMMpl y4eOHON JUCHUIUIUHBI TPEOyEeT HaIU4Us Y4eOHOTO
KaOMHETa - MaTEMaTUKH.
O6opynoBanue yueOHOro KaOUHeTa:

— pabouune MecTa Mo KOJIUYECTBY 00yUarOITHUXCS;

— pabouee MecTo MpenoaaBaTels;

— 1mKadbl 17151 XpaHEHUsT HATJISIHBIX TOCOOUH;

— HarSIIHBIE CPEJCTBA OOYUYCHUS: MOJIETN, TAOJIMIIbI, IIJIAKATHI,

— cpeactBa  MHOOPMAIIMOHHBIX  TEXHOJOTHM: MIpe3CHTAIUH, CXEMBI,
METOJIUYECKUE PEKOMEHJAMK 10 TMPAKTHYSCKUM M  CaMOCTOSITEIbHBIM
paboTam.

TexHuueckue cpeacTBa 00yueHUs:
— KOMIIBIOTEP C JINIICH3UOHHBIM ITPOTPAMMHBIM 00ECIIEUCHUEM,

—  MYJBTUMEIUWHBINA POEKTOP.

3.2 UudopmanuonHoe odecrevyeHue
OCHOBHbBIE HCTOYHUKH

1 Amumo HI.A. u ap. AnreGpa u Havalla MaTeMaTUYECKOTO aHaiu3a: Y4eOHUK
10—11 xmaccel. — M., 2012.
2 Aranacsan JI.C., byryzoB B. ®@., Kagomues C.b. u ap. Maremaruka: ainrebpa u
Hayaja MaTeMaThyeckoro aHamm3a. [eomerpus. I'eomerpus (0a30BbIi |
yrayonenHbiit ypoBuu). 10—11 kmacesl. — M., 2014.
3 bammakos M.U. Marematuka: YueOuuk. — M., 2014.
4  bammaxoB M.M. Martematuka. COOpHUK 3ajad MPOQMIHHONW HANpaBIEHHOCTH.
— M., 2014.
5 Mopakopua A.I'. Anrebpa m Hawana anamm3a. Yacte |, Yacte Il. — M.,
«Muemo3una»,2011.

JlonotHUTEe IbHBIE HCTOYHUKH
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6 bammakoB M.U. Maremaruka. 3agaqauk: yae0. mocoOue uist CTy. YIPEKIeHUN
cpen. npod. oopazoBanus. — M., 2014.

7 bammakoB M.M. Martemartuka. DIeKTpOHHbBINA y4e0.-METOJI. KOMILUIEKC JJIS CTY/.
yupexeHuit cpes. nmpod. oobpazoBanus. — M., 2015.

8 bammakor M.I. MaTtemaruka (6a30oBbiif ypoBeHb). 10 kimacc. — M., 2014.

9 bammakoB M.U. Maremaruka (6a30Bb1ii ypoBeHs). 11 kmacc. — M., 2014.

10 bammakoB M.W. Anre6pa u Hayana aHanu3za, reometpus. 10 kimacc. — M., 2013.

11 bammakoB M.M. Maremaruka (6a30Bbiif ypoBeHs). 10 kmacc. COopHUK 3amay:
yue0. nocobue. — M., 2008.

12 BbammakoB M.M. Maremaruka (0a3oBbiii ypoBeHb). 11 kmacc. COOpHUK 3anay:
yue0. mocobue. — M., 2012.

13 T'yce B.A., I'puropseB C.I'., Bonruna C.B. MartemaTtuka s npodeccuii u
CHEIUATBHOCTEH  COIMAIBbHO-2KOHOMHUYECKOTO Mpoduis: Yy4eOHUK I CTYA.
yupexJieHuit cpen. npod. odpazoanus. — M., 2014.

14 Komsrun FO.M., TkaueBa M.B, ®eneposa H.E. u np. Maremaruka: anrebpa u
Hayaja MaTeMaTHYEeCKOro aHaiu3a. AnreOpa M Hayajga MaTEMaTUYECKOIO aHaJIM3a
(6azoBbIl U yrayOseHHsld ypoBHH). 10 knace / moxa pea. A. b. Xuxuenko. — M.,
2014.

15 Komsarun FO.M., TkaueBa M.B., ®eneposa H.E. u np. MaremaTtuka: anrebpa u
Hayajia MaTeMaTH4ecKoro aHaiau3a. AnreOpa W Hayajga MaTEMaTHYECKOTO aHau3a
(6azoBbIii U yriayOneHHslt ypoBHu). 11 xmacc / mox pen. A. b. Kwmwxuenko. — M.,
2014.

16 Poxnosa I'U., Ampmsmkuaa W.MU., CmupnoBa I'.B., Cumopoukuna JIL.U.,
3abenuna JI.B., HapxenkoBa M.A. COOpHUK METOAMYECKHX YKa3aHUW TIO
BBITIOJITHCHUIO TIPAKTHYCCKUX pabOT CTYIACHTAMHU IO JUCHHIUIMHE «MaTemaTuka:
anrebpa, Hayaja MaTeMaTH4ecKoro aHanusa, reometpusi»/ TMK, 2015.

17 Poxnoa I'.W., Anemsmkuna W.M., CmupnoBa I'.B., Cumnopoukuna JIL.U.,
3abenuna JI.B., HapxxenkoBa M.A. Metoauueckne peKOMEHIAINH 10 BHIMIOTHEHUIO
CaMOCTOATENBHBIX PAbOT CTyJAeHTaMu To auciuiimHe «Maremaruka: anredpa,
Hayaja MaTeMaTH4eckoro anaiusa, reometpusi»/ TMK, 2015.

18 ®enepanbubiit 3aK0H 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit
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denepanumn.
19 Ilpukaz MunucrepctBa ob6pazoBanusi u Hayku P®D ot 17.05.2012 Ne 413 «O6
YTBEpXKACHUHU (PerepaJbHOTO TOCYJAapCTBEHHOTO 00pa30oBaTEeNIbHOTO CTaHIapTa
cpeaHero (IoJHOTo) O0LIEro 0Opa30BaHU.
20 Ilpuka3z MunuctepctBa oOpa3zoBanus u Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHuH n3MeHeHuil B [Ipuka3 MunucrepctBa obpazoBanusi U Hayku Poccuiickoi
®enepaumu ot 17.05.2012 Ne 413  «“O06 yrBepxiaeHun ¢eaepaibHOro
roCyAapCTBEHHOT0 00pa30BaTEIbHOTO CTaHAapTa cpeaHero (MOJIHOro) O0OIIero
oOpa3zoBaHUs ».
21 Tlucemo JlemapraMeHTa TOCYIapCTBEHHOW TMOJUTUKU B cdepe MOArOTOBKU
pabounx kaapoB u JAI1IO Munucrepcta oOpazoBanus u Hayku PO ot 17.03.2015 Ne
06-259 «PexomeHnauu o opraHu3auy MOJyYeHHUs CPEeHETo 00IIero oopa3oBaHus
B IIpejiesiax OCBOEHHUs 00pa3oBaTENIbHBIX MPOTPaMM CPEIHEr0 MPOPEeCcCHOHATBHOTO
oOpa3zoBaHusl Ha 0a3e OCHOBHOIO OOmIEro 0Opa3oBaHUS C Y4YeTOM TpeOOBaHUM
dbenepalibHbIX TOCYAApCTBEHHBIX OO0pa30BaTEIbHBIX CTAHJIAPTOB U TOJIy4aeMOM
npodecCuM WIK CHEeIUaILHOCTH CPEAHEro MPOo(HEeCCHOHATBLHOTO 00pa30BaAHUS.
22 bammvakoB M.M. Maremarnka: KH.JJIs TIperiofaBaTessi: MeTo.mocooue.-M., 2013
23 bammakoB M.U., Ipiranos III.1. Meronndeckoe mocodue sl MOATOTOBKU K
EI'D. — M., 2011.

HNuTepHeT-pecypcesl
24  www. fcior. edu. ru (MHpopManoHHbIE, TPSHUPOBOYHBIC M KOHTPOJbLHBIC
MaTepHabl).
25  www. school-collection.edu.ru (Enunas KOJUIEKLIN T U (HPOBBIX

00pa3oBaTeIbHBIX PECYPCOB).
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4 KOHTpPOJIb M OLIEHKA Pe3yJbTATOB OCBOCHUS Y4eOHOU TUCHMILTHHbBI

KOHTpOJII) U OHOCHKa pPC3yJIbTAaTOB OCBOCHHA y‘l@6H0ﬁ AU CTUITIINHBI

OCYHICCTBILACTCA NPLIIOAABATCIIEM B IIPOLECCCC IMPOBCACHUA IMPAKTHYCCKHUX BaHﬂTHﬁ,

7a00OpaTOpPHBIX pabOT, TECTUPOBAHUS, a TaKKE B pE3yJIbTaTe BBHINOJIHEHUS

0Oy4JaromMUMUCS WHIUBUAYAJIBHBIX 3a/IaHUH, TPOCKTOB, UCCIETOBAHUM.

Pe3ynpraTel 00y4YeHHsT pPACKpBIBAIOTCA 4YE€pe3 YCBOEHHBIE 3HAHUSA U

npuOOpEeTEeHHbIC YMEHUS, HAIIPABJICHHbIE HA IPUOOPETEHHE OOIIMX KOMITETCHIIUMA.

PesyabTaThl 00yyeHus (nMpeaMeTHbIe)
Ha YpOBHE Y4eOHbIX JecTBUI

®opMBbI M METOABI KOHTPOJIS M OLIEeHKH
pe3yJibTaToB 00y4eHHs

—  cOpMHUPOBAHHOCTH  NPEACTABICHUN O
MaTeMaTUKe KaK 4acTH MHUPOBOU KYyJIbTYpbl U
MECTE MaTeMaTHKHA B COBPEMEHHOM
LIMBUJIA3AINH, crocobax OIMMCaHUs
SIBJICHUI

peabHOrO MUpa Ha MAaTEMATUYECKOM SI3BIKE;

—  cOpMHUPOBAHHOCTh  NPEJACTABICHUN O

MaTeMaTHYECKUX IMOHATHAX KaK Ba)KHEHIIINX
MATEMAaTHUYCCKUX MOACIAX, TTO3BOJIAOIIUX
OIMUCBIBATH MW HU3Yy4HYaTb PAa3HBIC HIPOLECChI U

SIBJICHMS; IIOHUMaHue BO3MOKHOCTH
AKCHOMAaTHYECKOTO [IOCTPOEHUS
MaTeMaTHYECKUX TEOPHIL;

— BIIQJICHUE METOJaMM [JOKa3aTelbCTB U

AJITOPUTMOB PCHICHUA, YMCHUC UX NPUMCHATD,
MPOBOJIUTH  JIOKA3aTEJIbHBIE PACCYXICHHUS B
XO0Jle pelIeHUs 3a]ady;

—  BIQJCHUE  CTAaHJAPTHBIMM  IpUEMaMU
pEeIICHUA pallMOHAJIbHBIX W HPppPalUOHAJIbHBIX,
MOKa3aTeIbHBIX, CTENEHHBIX,
TPUTOHOMETPUYECKUX YpaBHEHUI 5
HEpPaBEHCTB, WX CHUCTEM; HCIOJIb30BAaHUE
TOTOBBIX KOMIIBIOTCPHBLIX IIpOorpamMm, B TOM
yucie Il TOMCKAa TNyTH  pelleHuss |
WUTFOCTpAIlMM  PEIIeHUs  ypaBHEHUH U
HEPaBEHCTB;

—  cOpMHUPOBAHHOCTh TIPEACTABJICHHUN 00
OCHOBHBIX MOHSATHUAX MaTeMaTU4eCcKOoro
aHallu3a U HuX CBOﬁCTBaX, BJIaACHUC YMCHUEM
XapaKTepU30BaTh MOBEJICHUE GyHKIUH,
HCIIOJIB30BAHHUEC  ITOJYUCHHBIX 3HaHUHU JJIA
OMMCAaHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;
— BJIAACHUEC OCHOBHBIMU IMTOHATUSAMHU O IIJIOCKUX
u MPOCTPAHCTBEHHBIX F€OMETPUUECKHUX
¢durypax, 150:¢ OCHOBHBIX CBOMCTBAXx;
chOpPMUPOBAHHOCTh YMEHHS  PAaCIO3HABATh
reoMeTpuyeckue GuUrypsl Ha  yeprexax,

DopMBI KOHTPOJISI 00YyUEHUS:

- IOMaIllHUe 3aJ]aHus] UHIUBUYaIbHOTO
XapakTepa;

- MOATOTOBKA M 3aIllUTa COOOIIEHUA,
pedeparoB, mpe3eHTaIUH.

@DOopMBI OIIEHKHU Pe3YIbTATUBHOCTH O0YUCHHUS:
- HAKONUTEIbHAs cHUCTeMa 0aJIOB, HAa OCHOBE
KOTOPOI BBICTABIISIETCS UTOTOBAsI OTMETKA;

- TPAJIUIIMOHHAS CHCTEMa OTMETOK 32 KaXIYIO
BBIMIOJTHEHHYIO Pa0OTy, HA OCHOBE KOTOPBIX
BBICTABJISICTCS UTOTOBAsI OTMETKA.

MeTo/1bl KOHTPOJISl HAMPABJICHbBI Ha MPOBEPKY
YMeEHUS 00 YYarOIUXCsl:

- OTOMpATh U OIIEHUBATh TEOPETUUECKUI
MaTepHal 1Mo IpeaMeTy;

- BBITIOJIHATH 33JJaHUS HA TBOPUYECKOM YPOBHE;
- OCYILIECTBIISITh KOPPEKIIHUIO (MUCIIPaBICHUE)
CIENaHHBIX OLIMOOK HA YPOBHE MPEXKHUX U HA
HOBOM YPOBHE TIpeJTaraeMbIX 3aaHH.

- paboTaTh B TpYyIIIE, BHITOIHSIS
WHIUBUAYAIBHBIC U TPYIITIOBBIC 33 aHUS.
MeTo/Ibl OIIEHKU PEe3yAbTATOB O0YUEHHUS:

- MOHUTOPHUHT POCTa TBOPYECKOMN
CaMOCTOSITETbHOCTH Y HABBIKOB MOJTYYECHUS
HOBOTO 3HAHMS KaXKJIbIM 00YJIarOIIHMCS,

- opMupoBaHUE MPOMEKYTOUYHON aTTECTALUN
10 JUCIUIUTMHE B hOpMe dK3aMeHa
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MOZCIAX U B PEAIBHOM MHUpPE; IPUMEHEHUE
U3YYEHHBIX CBOMCTB reOMETpUUYECKUX QUTYp U
bopMyn Il pelieHus] TeOMETPUUECKUX 3a1ad
Y 337124 C IIPAKTUYECKUM COACPIKAHUEM;

—  copMHPOBAaHHOCTh  MPEACTABICHHHA O
rporeccax u ABJICHUSIX, UMEIOILHX
BEPOSITHOCTHBIA ~ XapaKTEp, CTATUCTUYECKUX
3aKOHOMEPHOCTSAX B PEAJIbHOM  MHpE,
OCHOBHBIX IIOHATHAX JJIEMEHTAapHOW TEOpUHU
BEPOATHOCTEW; YMEHUN HAXOAUTH U OLICHUBATH
BEPOATHOCTH  HACTYIUIEHMSI  COOBITMI B
IIPOCTEHIINX INPAKTUYECKUX CHUTyalUsX U
OCHOBHBIE XapaKTEPUCTUKU CIIy4alHBbIX
BEJINYUH;

— BJIQJCHUE  HABBIKAMM  MCIIOJb30BaHUSA
TFOTOBBIX  KOMIIBIOTEPHBIX IIpOrpamm IIpU
peuieHuu 3aay.
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Ipuaoxenue A

Texnonorun ¢popmuposanusa OK

Ha3zBanune OK

Texuosornu popmuposanus OK
(Ha y4eOHbIX 3aHATHUSIX)

OK1. IloHuMarh CyIHOCTh U COLIMATBHYIO
3HaYMMOCTh CBOEH Oynymieit mpodeccun,
MPOSIBJISITh K HEM YyCTOMYUBBIN HHTEpEC

TexHosmornu,  HampaBJCHHbIE HAa  pa3BHUTHE
HHTEpeca K ydebe, kK mpodeccrn; perieHne 3a1a4 ¢
podeCcCHOHATIBHOM HANPABICHHOCTHIO

OK2. OpraHu3oBbiBaTh  COOCTBEHHYIO
NEeSITEIbHOCTh, BEIOUPATh TUIIOBBIE METOIbI
u CHIOCOOBI BBITIOJIHEHUS
npoecCHOHANBHBIX 3a/lad, OLEHUBATh UX
3¢ (HEKTUBHOCTH M KQ4ECTBO

TexHomornu JIMYHOCTHO-OPUCHTUPOBAHHOI'O
HoAX0/a K o0yuaroummces, pa3BUTHS
CaMOCTOSITENILHON y4eOHO-TI03HaBaTEIbHON
JESATEIbHOCTH, IPOOJIEMHBII METO/, KOTHUTUBHBIC
METOABI, HaIlpaBJICHHBLIC Ha OBJIAJICBAHUC
NPUHLUIAMHA CHUCTEMHOIO MOJXO0Ja K PEIICHUIO
npodecCHOHaNbHBIX 3a7a4 U Ha JEMOHCTPALUIO
9p(EeKTUBHOCTH W  KayecTBa  BBIOJHCHHUS
poeCCHOHATBHBIX 3314

OK3. [Tpuaumare  pewenuss B | Texnonoruu JIMYHOCTHO-OPUEHTUPOBAHHOIO
CTaH/IapTHBIX U HECTAHAAPTHBIX | MOIX0Aa K 00yJaromuMcsi, CO3IaHMsI TIPOOIEMHBIX
CUTYyalHsIX u HEeCTU 3a HUX | CUTyallul Ha YpOKaX; KOTHUTHBHBIE TE€XHOJIOTHUH,
OTBETCTBEHHOCTh HalpaBJICHHbIE  HA  pas3pelieHue  mpoodieM,
IpPUHUMATh  pelleHuss B  CTAaHAAPTHBIX U
HECTaHIAPTHBIX CUTYAIUAX B MPO(ECCHOHATBHOM
NeSITeNbHOCTH;  CaMOCTOsiITeNbHas pabora Ha
ypokax 1o Y4eOHUKY U  JIOTOJHUTEIbHOU
JIUTeparype
OK4. OcyiecTBIsTH ITOMCK n | [IpoexkTHBIli METOX, TEXHOJOTMU JIMYHOCTHO-
MCIIOJIb30BaHUE UHPOPMALIMK, | OPUEHTHUPOBAHHOTO TMOJAXO0Ja K OO0ydarouumcs,
Heo0XoIuMoMn JUTS 3¢ (}EeKTUBHOTO | cO3JaHusl NPOOJIEMHBIX CUTyallUd Ha YypoKax,

BBITOJIHEHUST TNPO(ECCHOHANBHBIX 3a/1a4, | MPOEKTHBIN METO[, MH(POPMaIMOHHO-

npoecCHOHANBHOTO U JIMYHOCTHOTO | KOMMYHHMKATHUBHBIE TEXHOJOIMM Ha  ypoKax,

pa3BUTHSA no3BoJisitomye  (GopMHUPOBATH Yy  OOYdYaIOLIMXCS
YMEHHE OCYHIECTBIISATh MOUCK U MCIIOJIb30BaHHE
uHpopManuu, HeoOXoauMon It 3PPEKTUBHOTO
BBIIIOJTHEHUSI ~ Mpo(decCHOHANBbHBIX  33Jady U
JIMYHOCTHOTO Pa3BUTHUS

OKS5. MU cnonb3oBars uH(popmanuonHo- | UKT Ha YpOKax, HaIlpaBJICHHbIE Ha

KOMMYHHUKAaIOHHBIE TEXHOJIOTHH B | opMupoBaHHe Yy OOyYalOIIMXCS yMEHUH U

PO eCCHOHAIBHON e TENHHOCTH HaBBIKOB HCTIOIB30BATh UKT B
npoeCCUOHATBHON JeSITEeNbHOCTH, NPUHUMATh

OCO3HaHHbIE peIIeHUs] Ha
OCMBICJIEHHOM HH(pOopMaluu

OCHOBC KPUTHYCCKU

OK6. PaboTaTh B KOJJICKTUBE U B KOMaHJIE,
sddekTuBHO 00mAThCSI C  KOJUIETaMH,
PYKOBOJICTBOM, MTOTPEOUTETIMU

Texnomoruu JTUYHOCTHO-OPUEHTUPOBAHHOTO
noaxojaa K oOyJaromumcs, TEXHOJIOTHH
MOJICpAllMH, CO3JaHUs MPOOJIEMHBIX CHUTyallMid Ha
ypOKax,  TMPOEKTHBIA  METOHA;  TEXHOJIOTHH,
HarpaBJIeHHbIE Ha dhopmupoBanme y
oOydaromuxcsi TOTOBHOCTH K  COLIMAJIBLHOMY
B3aUMOJICICTBUIO, CIIOCOOHOCTH CBOU
YCTPEMIICHUSI COOTHOCHUTH C HMHTEpEcaMu APYrux
JIOJIEW, Tpynn, KOMAHIBl, C PYKOBOJCTBOM, C
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NOTPeOUTENAMH, HCIIOJIB30BaTh PECYpPCHl JIPYTHX
JI0JeH, NUBUIM30BAHHO OTCTAMBATh CBOK TOUYKY
3pEHHUs] B IUAJIOTE, IPOCKTHBIN METOJ

OK7. Bparp Ha cebOs OTBETCTBEHHOCTHh 3a
paboTy 4JIeHOB KOMaHAbI (MOJYUHEHHBIX),
3a pe3yJbTaT BBIOJIHEHUS 3aJaHuil

Texnomorun  Mojepauuu,  CaMOCTOSITEJIbHbBIE
paboThl B MalbIX TpyHmax, HMPOEKTHBIA METON;
TEXHOJIOTHH, HalpaBlieHHbIe Ha (OpMHUpPOBAHUE Y
o0yJaromuxcs CIIOCOOHOCTH MPOAYKTUBHO
B3aMMOJICIICTBOBATh €  WICHAMH  TPYIIbI
(komaH/bI), pemarolieid oOIyro 3a1avy, B3SITh Ha
ceOsl OTBETCTBEHHOCTh 3a PaldOTy MOAYMHEHHBIX,
3a pe3yJIbTaT BBIITOJIHEHHUS 3aJaHUI

OKS. CamoCTOSTENBHO ONPEETATh 3a/1a4u
npo(ecCHOHATLHOTO U JIMYHOCTHOTO
Pa3BUTHS, 3aHUMAThCSI cCaMOOOpa30BaHHEM,
OCO3HAHHO  ITUTAHUPOBATH  IIOBHINICHUE
KBaTM(UKAITTH

Texuonoruu JMYHOCTHO-OPUEHTHUPOBAHHOTO
moaxona K OOyJamImMMCs,  OpraHU3aluu
CaMOCTOATEJILHOM paboThI o0yJaronmxcs;
TEXHOJIOTHH, HalpaBlieHHbIe Ha (OpMHUpOBaHUE Y
00y4aromuxcsi CHOCOOHOCTH BBISIBISATH MPOOEIHI B
3HAHHUSX U YMEHUSAX TPU PEUICHUH HOBOH 3aauw,
OIlEHMBATh HEOOXOAMMOCTh TOH WM HHOHN
nHpopMaUN IS CBOEH JESITEIILHOCTH,
OCYIIECTBIIATh ~ MH()OPMAIIMOHHBIA  TIOUCK |
HU3BJIEKATD UHPOPMAITHIO u3 Pa3TUYHBIX
HCTOYHUKOB, TOTOBHOCTH K CamM000pa30BaHHUIO,
MTOBBIINICHUIO KBATU(DUKAIINH, IPOSKTHBIA METOT

OK9. OpuentupoBarbCsi B  YCIOBHSIX
4acTon CMEHBI TEXHOJIOTHI B
pohecCHOHANBEHOM NesTeNIbHOCTH

[IpoekTHpiii  MeTOn, mMpPOOIEMHBIE CUTYyallUd
WHHOBAallMOHHBIE TexXHoJiorun Ha ypokax, HKT,
ITO3BOJISIIOIINE oOyuaromumcst OBIIaICBaTh
MeTo/laMu  cOopa, pa3MelIeHUs, COXPAHCHUS,
HaKOIUIGHHUs, TpeoOpa3oBaHUs U  TMepedadd
JTAHHBIX B MPOQPECCHOHAIBHO-OPUEHTUPOBAHHBIX
MH(OPMAIIMOHHBIX CHCTEMax, MIPOSIBJICHUS
HUHTEpEca K WHHOBAIIUSIM B obactu
npoeccoHANBbHOI 1eATENbHOCTH

28




IMpuioxenue b

HJIaHl/IpOBaHI/Ie y‘l@ﬁHle 3aHATHH C HCN0JIL30BAHUEM AKTUBHBIX M

HHTEPAKTUBHBIX (l)OpM H ME€TOd0B oﬁyqunﬂ CTYACHTOB

AKTHBHbBIE "

Kon
Ne HHTEPAKTHUBHbIE
/i Tema yueOHOro 3aHATHUS (bOPMBI H METObI (l)OpMI/IpyeMbI“X
KOMIIeTeHIHii
o0yueHust
Tema 1.1 PazBurne nNoHATHS O YK CIe
1 [Tpubnm>keHHbIC BBIYUCICHUS Kom6unuposannsii | OK 1,2,8
YPOK C 3JIeMEHTaMHU
JTUCKYCCUU
2 [TPNel Apudmernueckue nelcTBUsl HaJ yuciaMu, | Ypok-npaktukym, ¢ | OK 3,4,5,6,7
HaxO0’KJICHUE MPUOJIM)KCHHBIX 3HAYCHUHN BEIMYMH | DJIECMCHTAMH
Y TIOTPEUTHOCTEH BhIUMCIICHUM (a0COMIOTHON 1 00CyX/ICHUS B
OTHOCHUTEJILHOH ), CPABHEHHE YHCIIOBBIX rpymrme
BBIPA)KCHUI
3 KomirexkcHble unciia KombOunuposannsiii, | OK 1,2,8
YPOK- MO3TrOBOM
HITYpM
Tema 1.2 KopHu, cTeneHu u jorapugmsl
4 [TPNe2BbruucieHnue u CpaBHEHHE KOPHEH. YPpOK-IPAKTUKYM, OK 3,4,5,6,7
BrImosiHeHUe pacveToB ¢ paguKaTaMu paboTa B MaJIbIxX
rpynmnax
5 [TPNe3Pemenue npparioHaIbHBIX YpaBHEHUN Ypoxk-nipaktukym, ¢ | OK 3,4,5,6,7
3JIEMEHTaMU
00CyX/ICHUS B
rpymme
6 ITPNe4Hax ok ieHne 3Ha4YE€HN CTEIEHEN ¢ Ypok-nipaktukym, ¢ | OK 3,4,5,6,7
paroHaIbHBIMU TTOKA3aTENSIMHU 3JIEMEHTaMU
00CyX/ICHUS B
rpymme
7 [TPNe5 Pemienue nmoka3aTelbHBIX YpaBHEHUM YPpoK-TIpakTUKYM, OK 3,4,5,6,7
paboTa B MaJbIX
rpymnmax
8 [TPNe6 Pemenue mpukIaaHbIX 33124 Ypok-nipaktukym, ¢ | OK 3,4,5,6,7
3JIEMEHTaMU
00CyXIeHUS B
rpymme
9 [TPNe7 HaxoxxaeHnue 3HaueHui orapugma mno VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7
MIPOU3BOJILHOMY OCHOBaHUIO. JlorapudmMupoBanue | aIeMeHTaMu
Y TIOTCHITUPOBAHUE BBIPAKCHHM 00CYXIICHUS B
rpymme
10 | IIpeoOpa3oBaHue anreOpandecKUX BBIPAKECHUN Komb6unuposannsiii, | OK 1,2,8
YpOK-/IeTIOBasi Hrpa
11 | TIPNe8 IlpubnurkeHHbIE BEIYMCICHUS U PEILIEHUS YPpoK-nIpakTUKyM, OK 3,4,5,6,7
MPUKJIAIHBIX 33729 paboTa B MaJbIx
rpymmnax
12 | TIPNe9 Pemienue orapuMudecKux ypaBHEHUH VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7
3JIEMEHTaMU
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00CYyXJIeHUS B
rpyIme

Tema 2.1 IIpsiMble ¥ NJIOCKOCTH B
MPOCTPAHCTBE

13 | ITPNel0 Pemenwue 3anay mo teme: «IIpsimbie u VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7
IJIOCKOCTH B TIPOCTPAHCTBE» 3JIEMEHTaMU
HUCCIE0BATEILCKOMN
JeSATeIIbHOCTH
14 | [IPNel1 Pemenue 3agad mo TeMe: YpoK-pakTUKyM, OK 3,4,5,6,7
«[lepnieHAUKYISAP U HAKJIOHHAS K IJIOCKOCTHY paboTa B MaJbIx
rpymmax
15 | [IPNel12 Pemenue 3aga4 1o teme: «YToJ MEXIy VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7
MPSIMOM M TUIOCKOCTHIO. Teopema o Tpex 3JIEMEHTaMU
MEePICHIUKYIISIPAX» 00CYyXIIeHUS B
rpy1mie
16 | ITPNel3 Pemenwue 3amay no teme: «l[Ipu3naku u VYpok-npaktukym, ¢ | OK 3,4,5,6,7
CBOICTBa MapaljIeNbHbIX U NEPIECHIUKYISIPHBIX 3JIEMEHTaMU
TUIOCKOCTEI» HCCIIEA0BATEILCKOMN
JeATeIIbHOCTH
17 | [IPNe14 Pemenue 3amau o teme: «Paccrostaue ot | Ypok-tipaktukym, ¢ | OK 3,4,5,6,7
TOYKH JI0 TUTIOCKOCTH, OT MPSAMOH JI0 TIJIOCKOCTH, 3JIEMEHTaMU
paccTosiHUuE MEXAY TIIOCKOCTSIMU, MEKITY 00CYyXIIeHUS B
CKPEIIMBAIOIIUMUCS TPSIMBIMU, MEXKIY rpymrme
MIPOU3BOJILHBIMH (PUTYypaMu B TIPOCTPAHCTBEY
18 | ITPNel5 Pemenue 3anay no teme: «IlapamnensHoe | Ypok-mpakTUKyM, OK 3,4,5,6,7
MIPOCKTUPOBAHUE U €TI0 CBOMCTBA» paboTta B MaJIbIX
rpynmnax
Tema 3.1 OcHOBHBIE IOHATHSA
19 | ITP Nel6 PanmanHbIil MeTOJ U3MEPEHUS YTIIOB Ypok-npaktukym, ¢ | OK 3,4,5,6,7
BpAILIEHUS U CBS3b C IPayCHON MEpoil 3JIEMEHTAMU
o0CyXIeHUS B
rpymme
20 | Cunyc, KOCUHYC, TAHTE€HC, KOTAHTCHC YHUCIIa Ypok nmoBropenuss u | OK 1,2,8
0000IIIeHHS 3HAHUI,
YPOK — MO3TrOBOM
MTYpM
Tema 3.2 OcHOBHBIE TPUTOHOMETPUYECKHUE
TOXK/IECTBA
21 | ®opmymnsl npuBeneHus. OPMYIIBI CIOKESHUS Kom6unuposannsiii, | OK 1,2,8
YPOK-BUKTOPHHA
22 | TIP Nel7 Pemrenne 3amad 1o teme: «OCHOBHEIE YPpoK-TIpaKTUKYM, OK 3,4,5,6,7
TPUTOHOMETPUYECKHE TOKIECTBA, (POPMYIIBI paboTa B MaJbIx
CJIO)KEHUS, YIBOCHHSI rpymmnax
Tema 3.3 IIpeoOpa3oBanusi mpocTeMX
TPUTOHOMETPUYECKHUX BhIPAKEHHIH
23 | IIpeoOpa3oBanue CyMMbl TPUTOHOMETPUUECKUX Kombunuposanssiii | OK 1,2,8
(GYHKIUH B TIPOU3BEICHUE U TPOU3BEICHUS B YPOK C dJIeMEHTaMHU
CYMMY JIMCKYCCUU
24 | TIP Nel8 IlpeoOpa3oBaHue CyMMBI Ypok-npaktukym, ¢ | OK 3,4,5,6,7
TPUTOHOMETPUYECKHUX (YHKIIMI B MPOU3BEICHHUE, | dJIEMEHTaMU
npeoOpa3oBaHue MPOU3BEACHUS 00CYXXIICHUS B
TPUTOHOMETPHUYECKUX PYHKIHIN B CyMMY rpymme

Tema 3.4 Tpuronomerpuyeckue ypaBHeHUs U
HepPaBeHCTBA
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25 | TP Nel9 Pemenue 3amay no teme: «OOparHbie VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7
TPUTOHOMETPUYECKUE (DYHKITHI 3JIEMEHTaMU
00CYyXJIeHUS B
rpy1mie
26 | ITP No20 Pemenwue nmpocTedmx YPpoK-TIpaKkTUKyM, OK 3,4,5,6,7
TPUTOHOMETPUYCCKUX YPAaBHCHHU U HEPABEHCTB paboTta B MaJIbIX
rpynmnax
Tema 4.1 KomOunaropuka
27 | Pemenue 3a1a4u Ha mepedbOp BapHaHTOB VYpoxk noBroperusi 1 | OK 1,2,8
000011IeHNs 3HAHUI
YPOK-MO3TrOBOM
MTYpM
28 | [TPNe2é1 Permenne KoMOMHATOPHBIX 3a71a4 Ypok-npaktukym, ¢ | OK 3,4,5,6,7
3JEMEHTaMU
00CyXICHUS B
rpymrme
29 | ®opmyna 6uHoma HeroToHa Kom6unuposannsii | OK 1,2,8
YPOK C 3JI€eMEHTaMHU
JUCKYCCUU
30 | ITP Ne22 Pemrtenwne 3agayu mmo teme: «bunom Ypoxk-npaktukym, ¢ | OK 3,4,5,6,7
Herotona u Tpeyronpuuk nackanis. [Ipuknaansie 3JIEMEHTaMU
3a7a4umn» HCCIICA0BATEILCKON
JeATeIIbHOCTH
Tema 5.1 KoopauHaThl H BeKTOPbI
31 | [IP Ne23 Pemienue 3aaa4 1o Teme: «Y paBHCHUE Ypok-mpaktukym, ¢ | OK 3.4,5,6,7
OKPYXHOCTH, cepsl, TutockocTH. PaccrosiHue 3JIEMEHTaMU
MEX1Yy TOUKAMU o0CYyXJIeHUS B
rpymme
32 | Ucnonb3oBaHue KOOPAUHAT U BEKTOPOB MPH Kombunuposanssiii, | OK 1,2,8
pENIeHNY MAaTeMATHYECKUX M MPUKJIAIHBIX 3a]1a4 YpOK-JIeJIOBasi UTpa
33 | 1P Ne24 Pemenwue 3a1a4 o teme: «BeKTOpBHI. YPpoK-TIpaKkTUKYM, OK 3,4,5,6,7
JleiicTBust ¢ BekTopamu. JlekapToBa cucTeMa paboTa B MaJbIxX
KOOPJWHAT B MMPOCTPAHCTBE) rpymmax
34 | ITP No25 JleiicTBHsI ¢ BEKTOpaMH, 3aJaHHBIMU VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7
koopauHaTamu. CKaJISIpHOE MTPOU3BEICHHE 3JeMEHTaMU
BEKTOPOB o0CyXJIeHUS B
rpymme
35 | TP No26 Pemenue 3amau no teme: «BekTopHoe YPpOK-IPaKTUKYM, OK 3,4,5,6,7
YpaBHEHHE TIPSIMON U TUIOCKOCTH paboTa B MaJTbIX
rpynmnax
Tema 6.1 @®yHKIMH, HX CBOHCTBA U I'PaQUKH
36 | ITP No27 Iloctpoenue u ureHue rpadukoB VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7
GbyHKIMII 3J€MEHTaMU
HCCIIe0BaTEIbCKOM
JIEATEIBHOCTH
37 | ITP Ne28 UccnenoBanue QyHKIINH Ypok-nIpakTUKyM, OK 3,4,5,6,7
paboTta B MaJIbIX
rpynmnax
38 | ITP Ne29 Penrenne 3amgau o teme: «CBoMCTBa Ypok-mipaktukym, ¢ | OK 3,4,5,6,7
JIMHEWHOM, KBAaIpaTUYHOU, KYCOUHO-IIMHENHON U DJIEMEHTaMU
TPOOHO-TTMHEWHOHN ()YHKITHIT 00CyXIeHUS B
rpymme
39 | IIP Ne30 Pemrenue 3amga4 mo treme: «CBoiicTBa U Ypok-nipaktukym, ¢ | OK 3,4,5,6,7
rpaduKu cUHYyCa, KOCUHYCa, TAHTE€HCA U 3JEMEHTaMU
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KkoTanrerca. OOpaTHble GYHKUIUHU U UX IPpadUKN»

00CYyXJIeHUS B

rpy1mie
Tema 6.2 CTeneHHble, MOKa3aTelbHbIE,
JorapudpmMuyeckue 1 TPUrOHOMETPHYECKHE
¢ynkuuu. OdpaTHbie TPUTOHOMETPHYECKHE
byHkuun
40 | IIpeoOpazoBanus rpauKkoB Kom6unuposannsii | OK 1,2,8
YPOK C dJIeMEHTaMHU
JIMCKYCCUU
41 | TIP Ne31 IIpeoOpa3oBanus rpaduka QyHKIHH. VY pok-IipakTUKyM, OK 3,4,5,6,7
I"apmonunueckue konebanus. [Ipuknagaeie 3a1aun | paboTa B MaJIbIX
rpynmnax
472 | ITP Ne32 PemreHue mokasarejbHBIX, Vpoxk-npaktukym, ¢ | OK 3,4,5,6,7
norapuMUYECKUX ypaBHEHUH U HEPABCHCTB 3JIEMEHTaMH
HCCIIeIOBATEIIbCKOM
NeSATeIIbHOCTH
43 | TIP Ne33 PemnieHue TpUrOHOMETPUUYECKHUX Ypok-mpaktukym, ¢ | OK 3,4,5,6,7
YpaBHCHHI U HEPABEHCTB 3JIEMEHTaMH
o0CYyXJIeHUS B
rpymme
Tema 7.1 MHOTOrpaHHUKH
44 | TIP Ne34 Peurenue 3aga4 no teme: «Pa3anynbie YPpoK-TIpaKTUKYyM, OK 3,4,5,6,7
BHJIBI MHOTOTPaHHHUKOB. VX n300pakeHusl. paboTa B MaJIbIX
Ceuenusi, pa3BepTKH MHOTOTPAHHHKOBY rpymnmnax
45 | IIP Ne35 Pemenue 3amau no teme: «Ilnomanp Ypoxk-npaktukym, ¢ | OK 3,4,5,6,7
MTOBEPXHOCTH 3JIEMEHTaMH
o0CYyXJIeHUS B
rpymme
Tema 7.2 Tesia 1 IOBEPXHOCTH BPAILLCHHUS
46 | lap u cdepa, ux ceueHus Kombunuposanssiii, | OK 1,2,8
CEMHUHap C
HCITOJIb30BAaHUEM
TIPE3CHTAIINN
47 | ITP Ne36 Pemenue 3ama4 mo teme: «Buapl VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7
CUMMeETpH# B mipocTpancTBe. CHUMMETpHS Tel 3JIEMEHTaMH
BpAIlICHUS U MHOTOTPAaHHUKOBY HCCIIEeIOBATENIbCKOM
NeATeIIbHOCTH
Tema 7.3 U3mepeHusi B reOMeTpHH
48 | TTIP Ne37 Brruucienue mwiomanei 1 00beMOB YPpoK-TIpaKTUKYM, OK 3,4,5,6,7
paboTta B MaJbIxX
rpymmax
Tema 8.1 IlocnenoBareannoctu. IlpousBognas
50 | ITP Ne 38 Pemenue 3amad 1o reme: «duciionas Vpoxk-npaktukym, ¢ | OK 3,4,5,6,7
MTOCJIEI0BATEILHOCTD, CIIOCOOBI €€ 3aJIaHus, 3JIEMEHTaMU
BBIUHCIICHHS YWICHOB ITOCIICI0BATEILHOCTH. HCCIIeIOBATEIIHCKOM
[Ipenen nocnenoBarenbHOCTH. beckoHEeUHO JeATeIIbHOCTH
yOBIBarOIIasi TEOMETPUUECKASI IIPOTPECCHS
51 | IIP Ne39 Pemenwne 3anau no teme: «lIpaBuna u VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7
dhopmynsl muddeperupoBanms, TadbauIa 3JIEMEHTaMU
MIPOU3BOIHBIX DJIEMEHTAPHBIX (DYHKITUI» 00CyXJIeHUS B
rpymme
52 | IIP Ne 41U ccnenoBanne GyHKIMH C TIOMOIIIBIO Ypok-nipaktukym, ¢ | OK 3,4,5,6,7
MPOU3BOIHOMN 3JIEMEHTAMU

00CYXXJIeHUS B
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rpymnme

53 | IIP Ne 42 HaxosxaeHue HanOOJIbIIEro, YPpOoK-TIpaKTUKYM, OK 3,4,5,6,7
HAaUMEHBIIIETO 3HAUCHUS ¥ SKCTPEMAITbHBIX paboTa B MaJbIx
3HaYEHUN PYHKIHNH rpynmnax
Tema 8.2 UHTerpaj u ero npuMeHeHune
94 | I1P Ne43 Pemenue 3agau no teme: «MaTerpan u VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7
nepBooOpasnas. Teopema Hrrotona-Jleitoauriay 3JIEMEHTaMU
HCCIIEA0BATEIbCKON
JIeSITEIbHOCTH
55 | [Ipumeps! npuMeHEHUs MHTETpala B (pu3mKe u Kombunuposannsiii, | OK 1,2,8
reOMeTpUU ypOK-KOH(bEepeHIIHsI
56 | I1P Ne 44IIpumeHeHre HHTErpasia K BEIYUCICHUIO | Y POK-TIPAKTHKYM, OK 3,4,5,6,7
(bu3MYeCKUX BEJIMYMH U TUIOIIael paboTa B MaJIbIX
rpynmnax
Tema 9.1 Dy1eMeHTBI TEOPUHU BEPOSTHOCTEM
57 | I[P Ne 45 BeruucieHue BepOSITHOCTEH. VYpoxk-nipaktukym, ¢ | OK 3,4,5,6,7
[Ipuknanuele 3a1a4u 3JIeMEHTaMU
00CyX/ICHUS B
rpymnme
Tema 9.2 DiieMeHTHI MAaTEeMaTHYeCKOM
CTATHUCTHKHU
58 | IIP Ne 46 IlpencraBieHre YUCIOBBIX JTaHHBIX. VYpoxk-npaktukym, ¢ | OK 3,4,5,6,7
[Ipuknannele 3a1a4u 3JIeMEHTaMU
HCCIIEI0BATENIbCKON
JIeSITEIbHOCTH
Tema 10.1 YpaBHeHusi 1 HEPABEHCTBA
59 | I1P Ne 47 Pemenue ypaBHEHUN U CUCTEM YpOoK-TIpaKkTUKYM, OK 3,4,5,6,7
ypaBHEHUH paboTa B MaJbIxX
rpymmax
60 | [loka3aTenbHbIE U TPUTOHOMETPUYECKHE Kombunuposanssiii | OK 1,2,8
HEpaBEHCTBA YPOK-BUKTOPHHA
61 | Ucnonb3oBaHue CBOMCTB U TpaguKOB (PyHKIIHIA Kom6unuposanssiii, | OK 1,2,8
MIPU PEIICHUN YPaBHEHUN U HEPABEHCTB ceMHHap ¢
UCIIOJIb30BAaHUEM
MIpe3eHTalNH
62 | ITP Ne 48 Mcnionb30BaHuE CBOWCTB U TpaduKOB YPpOK-IPAKTUKYM, OK 3,4,5,6,7

(GyHKIUH 1715 pelieHys] ypaBHEHUN U HEpaBEHCTB

paboTta B MaJIbIX
rpymnmnax
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