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1. ITIACIIOPT IMTPOI'PAMMBbI YYEBHOI'O IIPEIMETA
MarteMaTuKa

1.1. ObJs1acTh NPpUMEHEHUs IPOrPAMMbI

[Iporpamma yuyeOHOro mnpeameTa SIBISIETCS YacTbl0 OCHOBHOM 00pa3oBaTesIbHOU
MporpamMmsbl B COOTBETCTBUM ¢ DeepalibHbIM rOCY1IapCTBEHHBIM 00pa30BaTEeIbHBIM
crangaptom (PI'OC) cpennero mnpodeccuoHanibHoro ob6pazoBanus (CIIO) mo
cnenuanbHocT 43.02.10 Typusm Ha 6a3e OCHOBHOTO 00IIIETO 00pa3oBaHuUs.

1.2. MecTo nipeaMeTa B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

VY4eOHbIl TMpeaMeT BXOAWT B COCTaB 00IIe00pa3oBaTEIbHBIX MPOGUIBLHBIX
peaMeToB, GOpMUPYEMBIX U3 00s3aTenbHOM TpenMeTHor obmactu ®I'OC COO
«Maremartnka u "”HGOPMATHKA» W U3y4aeTCs Ha yriyOJIeHHOM YPOBHE.

1.3. ean, 3aga4u M IUIAHUPYeMble Pe3yJbTATbI OCBOCHHMSI NPOTrPAMMBbI
y4eOHoOro npeamera:

Copepxxanue mnporpaMmbl «MaTeMaTHKa» HaNpaBIEHO Ha JIOCTUKEHUE
CHEAYIOIINX HeJIeH:

. obecrnieueHue CcHOPMUPOBAHHOCTH MPEACTABICHUNA O COIMATBHBIX,
KYJIbTYPHBIX U UCTOPHUECKUX (haKTOpaxX CTAHOBJICHUS MAaTEMaTHKH;

. obecnieueHrne CPOPMHUPOBAHHOCTU JIOTHYECKOTO, aIrOPUTMUYECKOTO
M MaTeMaTHYECKOIO MBIIILJICHHS,

. obecniedyeHrne chOPMUPOBAHHOCTH YMEHUH MPUMEHSTH MOJyYeHHBIC
3HAHUS TIPH PEIICHUH Pa3INIHBIX 3a/1a4;

. obecnieueHre chOPMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHUKE KaK

4acTH  OOLIEYENIOBEYECKON  KYJIbTYpbl, YHHUBEpPCAJbHOM  SI3bIKE  HAYKH,
ITO3BOJIAIOIIEM ONIMCHIBATH U U3y4aTh PEATBHBIE IIPOLIECCHI U SABJICHUS,

® IJIL YCIICITHOI'O IIPOAOJIKCHUA O6p330BaHI/I$I II0 CIICHHUAJIBHOCTAM,
CBA3AHHBIM C IPUKIAIAHBIM HCIIOJIb30BAHUCM MAaTCMATHUKH
° o obecnevenus 603MOINCHOCMU  YCNEULHO2O0 l’lpO@O]leceHu}l

00pa306aHUs NO CNEYUANbHOCMAM, C8IA3AHHLIM C OCYWECMEIeHUeM HAYYHOU U
uUcce008amenbCKoll 0esimenabHOCmU 8 0O1ACMU MAMEMAMUKU U CMENHCHBIX HAYK

B cootBerctBuM ¢ npunHsatod KoHuenmumend pa3BUTHUS MaTEMaTHYECKOTO
obpazoBanusa B Poccuiickoit deneparuy, MaTeMaTudeckoe oOpa3oBaHue pellaeT,
B YACTHOCTH, CJIEYIOIINE KIIFOUEBbIC 3a/1aUM:

— MPEJIOCTABIATh KaXJI0MY oOyuaromemMycs BO3MOKHOCTb
JTOCTHKCHHUS YPOBHS MaTEMaTHUECKUX 3HAHWHM, HEOOXOIUMOTO JJIs JadbHEHUIIICH
YCHEIIHOM KU3HU B OOIIECTBE;

— obOecrieunBaTh ~ HEOOXOMMMOE  CTpAaHE  YHUCIO  BBITYCKHUKOB,
MaTreMaTH4eckass TMOJrOTOBKA KOTOPBIX JOCTaTOYHA JUIsi  MPOJOJKEHUS
0o0pa3oBaHus B Pa3IMYHBIX HAMPABJICHUSX W JJIS MPAKTUYECKOU JIEATEIIBHOCTH,
BKJIIOUAs MperojaBaHie MaTeMaTUKH, MaTEMAaTUYECKUE UCCIIeIOBaHMs, padoTy B
chepe nHPOPMALIMOHHBIX TEXHOJIOTHH U JIp.;



— B OCHOBHOM OOIIEM M CpeJHeM o001eM oOpa3oBaHUU HEOOXOJIMMO
MPEAYCMOTPETh MOATOTOBKY OOYYArOMIMXCS B COOTBETCTBUU C WX 3alPOCAMU K
YPOBHIO MTOJITOTOBKHU B c(hepe MaTeMaTH4eCKoro 00pa3oBaHusl.

IInanupyembie pe3yJabTaThbl OCBOEHHUS Y4eOHOT0 NpeaMeTa:

JIuunocmmuoie pezynromamol:

1) cdhopMuUpOBaHHOCTH OCHOB CaMOpa3BUTHUS W CAMOBOCIUTAHUS B
COOTBETCTBHM C OOIIEYEIOBEYECKUMH IIEHHOCTSIMU U HJealaMHu TPaXIaHCKOTO
OOIIECTBA; TOTOBHOCTh M CIOCOOHOCTh K CAaMOCTOSITEIBHOW, TBOPUYECKOW U
OTBETCTBEHHOM JI€SITEIbHOCTH;

2) HaBBIKM COTPYJHUYECTBA CO CBEPCTHHKAMH, JEThMU MIIAJIIIETO
BO3pacTa, B3pOCIBIMH B 00pa3oBaTeNbHOM, OOIIECTBEHHO IMOJIE3HOM, yueOHO-
MCCIIeI0BATELCKON, TPOCKTHON U JPYTUX BUJIAX JCSITEIbHOCTH;

3) TOTOBHOCTP M CIIOCOOHOCTH K O0Opa3oBaHWIO, B TOM 4YHUCIE
caMm000pa30BaHUI0, Ha MPOTSDKCHUHM BCEU JKM3HU; CO3HATEIIBHOE OTHOIICHHE K
HENPEPHIBHOMY O0pPa30BaHUIO KaK YCIOBHUIO YCHEUIHOW MpodeccroHalIbHON H
00IIIECTBEHHOM ACATEIIFHOCTH,

4) oco3HaHHBIN BBIOOp OyayIIeH nMpodeccuu U BO3MOXKHOCTEN peannu3aiuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHHE K MpodeccrnoHaIbHOMI
JEATEIBPHOCTA KaK BO3MOYXHOCTH y4YacTHs B PEIICHUHU JTUYHBIX, OOIIECTBEHHBIX,
roCyJapCTBEHHBIX, OOIIEHAIIMOHAJILHBIX MPOOJIEM;

5) chopMHUPOBAHHOCTH MPEACTaBICHUI O MaTeMaTHUKe KaK YHHUBEPCATbLHOM
A3BIKE HAYKH, CPEJCTBE MOJICITMPOBAHUS SIBIICHUN U MPOIECCOB, UACIX U METOJIaX
MaTEeMaTHKH;

6) TOHUMaHWE 3HAYMMOCTH MATEMAaTUKH i1 HayYHO-TEXHHUYECKOTO
nporpecca, CcHOPMUPOBAHHOCTH OTHOIIEHHWS K MaTeMaTHKe KaK K YacTH
OOIIIeUeIOBEYECKON KYJIbTYphl uepe3 3HAKOMCTBO C MCTOpUEH pa3BUTHS
MAaTEMATHUKH, 3BOTIOLMEN MATEMATUYECKUX UJIEH;

7) pa3BUTHE JOTMYECKOTO MBIIUIEHUS, MPOCTPAHCTBEHHOTO BOOOpaXKEeHUS,
QITOPUTMHUYECKOW  KyJIbTYpbl, KPUTUYHOCTH  MBIIUICHUS HA  ypOBHE,
HeoOXoauMoM  JJisg  Oyayimied  npodecCHoHanbHOM — ACSTEIBHOCTH,  JUIS
MPOIOIKEHUS 00pa30BaHUs U CaMOOOPa30BaHMUS;

8) oByaJiecHWe MaTeMaTUYECKUMH 3HAHUSIMH M YMEHUSIMH, HEOOXOAUMBIMH
B TIOBCEAHEBHOM JKM3HHU, JMJII OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAYUYHBIX
TUCIUIUIMH ¥ JUCHUIUIMH TPO(ECCHOHANBHOTO ILMKIA, MJs TOJy4YeHUus
oOpa3zoBaHus B 00JIacTAX, HE TPEOYIOIIMX YIIIyOJICHHOW MaTeMaTHuecKou
MOJATOTOBKU;

Ilnanupyemvie auuHOCMHbBIE peE3YNbMAMbL  OCEOCHUA NPOZPAMMbBL  C
yuemom npozpammsl 60CHUMAHUA

JIP 4. TlposBistomnid U JEMOHCTPUPYIOIIMN YBaXXECHHE K JIIOASAM TPY.Ia,
OCO3HAIOUIMI [IEHHOCTh COOCTBEHHOro TpyAa. CTpemMsiuiics K GOpMHPOBAHUIO B
CETEBOI cpejie IMYHOCTHO U MPO(ECCUOHAIBHOIO KOHCTPYKTUBHOIO «IIM(PPOBOrO
cienay.

Memanpeomemnuvle pe3yromamul:

1) yMeHHe caMOCTOSITENIbHO ONPEAEINISTh LETU IeATeIbHOCTH U COCTABIISTh
IUTAHBl JIEATENHOCTH; CAMOCTOSITENIBHO OCYUIECTBISTh, KOHTPOJUPOBATh U
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KOPPEKTUPOBATH JESITEIbHOCTD; HCIOJIb30BaTh BCE BO3MOXHBIE PECYpPCHI JIS
JOCTHKEHUS TIOCTaBJIICHHBIX IEJed U pealn3aldd IUIAaHOB JIEATEJIbHOCTH;
BBIOMPATh YCIEUIHBIE CTPATETUH B PA3JIUYHBIX CUTYalIHSIX;

2) yMeHHe MNPOAYKTHBHO OOIIAThCA M B3aMMOJEHCTBOBAaTH B MPOLECCE
COBMECTHOM  JESATEIHbHOCTH, YUYWUTHIBATh IMO3UIMU  JIPYTHMX  YYaCTHUKOB
NeSTeNbHOCTH, 3P (HEKTUBHO pa3peliaTh KOH(IUKTHL;

3) BiIaJicHHE HaBbIKAMU IO3HABATEJIbHOW, Y4eOHO-MCCIIEIOBATEILCKON U
IIPOCKTHON JEATETbHOCTH, HABBIKAMHM pa3pelIeHUsi MpoOJieM; CIOCOOHOCTh H
TOTOBHOCTh K CAMOCTOSITEJIbHOMY IIOMCKY METOJOB PEUICHUS MNPAKTUYECKUX
3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOA0B MTO3HAHMS;

4) TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOSITENIbHOW HWH(OpMAIMOHHO-
MO3HABATENILHON NIeATeTLHOCTH, BIIAJICHUE HABBIKAMU TOJYYECHUS] HEOOXOIMMOM
uHDOpMaAIMU W3 CJIOBaped pa3HBIX THUIIOB, yMEHUE OPUEHTUPOBATHCS B
pPa3sIUYHBIX ~ WCTOYHHMKAX  WHGOpPMAIMM,  KPUTHYECKH  OIEHWBATh U
WHTEPIPETUPOBATH MH(OPMAITHIO, TIOTYIAEMYIO U3 PA3THYHBIX HCTOYHUKOB;

(B pen. [Ipukaza Munoopuayku Poccuu ot 29.12.2014 N 1645)

5) YMEHHE UCIIOJIb30BaTh CpencTBa MH(}OPMAIMOHHBIX 151
KOMMYHUKAIIMOHHBIX TexHoyiorui (manee - MKT) B pemieHur KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX M OPTaHU3allMOHHBIX 3a/lad C COOJIIOJCHHUEM TpeOOBaHUM
SPrOHOMUKH, TEXHUKH OE30MaCHOCTH, TUTUEHBI, PeCypcocOepeKeHusl, TPaBOBBIX
M 3TUYECKUX HOPM, HOPM UH(POPMAIIMOHHON 0€30MacHOCTH;

6) BIAJECHUE SI3BIKOBHIMU CPEACTBAMHU - YMEHHUE SICHO, JIOTUYHO M TOYHO
U3JIaraTh CBOIO TOUKY 3pPEHUS, UCIOJIb30BaTh aJICKBATHBIE SA3bIKOBBIE CPEACTBA;

7) BiajeHWe HABBIKAMHM TIO3HABATENIbHON pediekcur Kak OCO3HaHMS
COBEpIIAEMbIX JEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, HX pPE3yJbTaTOB H
OCHOBAHUI, TPAHUI] CBOETO 3HAHUS Y HE3HAHUS, HOBBIX MO3HABATEJIbHBIX 3a]1a4 U
CPEACTB UX JOCTHKCHUS;

8) LeNneyCTpEeMJIEHHOCTh B  TOMCKAX U  MOPUHATUU  PEUICHUH,
CO00Pa3UTEIHHOCTh u UHTYULUSA, Pa3BUTOCTh MPOCTPAHCTBEHHBIX
MpeACTaBICHUM; CHOCOOHOCTh BOCIIPUHUMATH KPacoTy U FapMOHUIO MUDA.

IIpeamMeTHBIe pe3yJbTaThl U3yueHUs] yueOHOro mpeamera «MaremaTuka:
anreOpa W Hayaja MaTeMaTHYECKOr0 aHajiu3a, TreoMeTpusa’, Kak 4YacTu
npenMeTHor obnactu ""MaTtemaTuka U UHQOpPMaTUKa», JOKHO 00ECTIeUUTh:

1) chopMUPOBAHHOCTH TMPEACTABICHUM O COIMAIBHBIX, KYJIbTYPHBIX H
UCTOpUYECKUX (haKTOpax CTAHOBJICHUS MATEMATHKH;

2) chOpMHUpPOBAHHOCTh OCHOB JIOTHYECKOTO, aJTOPUTMHYECKOTO U
MaTeMaTU4eCKOrO MBIILJICHNUS;

3) chOpMHPOBAHHOCT, YMEHWH TNPUMEHSTH TOJYyYEHHBIE 3HAHUA MPU
pElIEHNU Pa3JIMYHbIX 3a]1ay;

4) chopMUpPOBAHHOCTH TMPEJACTABICHHM O MaTeMaTUKE Kak 4YacTu
00111€UETIOBEYECKONW KYJIbTYPhI, YHHBEPCAJIBHOM SI3bIKE HAYKH, IO3BOJISIONIEM
OMUCKIBATh U U3y4aTh PEAIbHBIC MPOIECCHI U SBJICHUS;

IIpeameTHBIE pe3yJbTaTaM OCBOEHUS YIITyOJE€HHOI0 Kypca MaTeMaTuku:

1) chopMupoBaHHOCTh TPEACTABICHUM O MaTeMaTHKE KaK 4acTH MHPOBOM
KyJIbTYphl U O MECTE MaTEMaTUKM B COBPEMEHHOM IMBUIIM3ALMH, O CIOCO0ax
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OTHMCAHMS HA MATEMATHYE€CKOM SI3bIKE SBIICHUN PEATTbHOTO MHPA;

2) chopMUPOBAHHOCTH TPEACTABICHUNA O MATEMAaTHYECKUX TMOHATHUAX KaK O
BOKHEUIITUX MAaTEMATHUECKHX MOJEISX, MO3BOJISIONIMX OIMKMCHIBATH W U3yYaTh
pa3Hble MPOIECCHl M SIBJCHUSA, MMOHMMAaHUE BO3MOXKHOCTH aKCHOMAaTUYECKOTO
MIOCTPOCHUSI MATEMAaTUYECKUX TEOPUH;

3) BiaJeHUE METOJAaMU JI0KA3aTeNbCTB U AJITOPUTMOB PEIICHUS; YMEHUE UX
MIPUMEHSITh, TPOBOJIUTH JI0KA3aTEIIbHBIC PACCYKICHHUS B X0/ PEIICHUS 3a/1a4;

4) BIaJCHWEC CTaHAAPTHBIMU TPUEMaMU pCEUICHUS palMOHAIBHBIX U
UppaLMOHAIBHBIX, TOKA3aTeNIbHBIX, CTENIEHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHHM
Y HEPABEHCTB, UX CHCTEM; HUCIIOIb30BAHHUE TOTOBBIX KOMITBIOTEPHBIX MPOTrpamM, B
TOM YHCIIE JUIS TOWCKA IMyTH PEIICHUS U WIUTIOCTPAIMHM PEUICHUs ypaBHEHHUH U
HEPaBEHCTB;

5) copmMupoBaHHOCTH TPENCTABICHUNH 00 OCHOBHBIX MOHATHSX, HACIX H
METO/IaX MAaTeMaTUYECKOTO aHAIN3a;

6) BIaJCHWEC OCHOBHBIMH TIOHATHSIMH O IUIOCKMX W MPOCTPAHCTBEHHBIX
T€OMETPUICCKUX (PUTYypax, MX OCHOBHBIX CBOMCTBAaX; C(HOPMUPOBAHHOCTh YMEHHUS
pacrio3HaBaTh Ha YEpPTEkKax, MOJIENSAX M B pPEAIbHOM MHPE T€OMETPUUECKHUE
(GUTYpBI; IPUMEHEHUE U3YICHHBIX CBOMCTB T€OMETPUUICCKUX GUTYP U HOPMYIT JIS
pelieHrs reOMETPUYECKUX 3a7ad U 3a]1a4 C IPAKTUUECKUM COJEPIKaHUEM;

7) chopMHUPOBAHHOCTH MPEJCTABICHUN O Mpolleccax U SBJICHUSIX, UMEIOIINX
BEPOSITHOCTHBIN XapakTep, O CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B peajbHOM
MUpPE, 00 OCHOBHBIX IMOHATHUAX BJIEMEHTAPHOW TEOPUH BEPOSTHOCTEW; YMEHHI
HaXOJUTh M OIICHUBATh BEPOATHOCTH HACTYIUJICHUS COOBITHM B MPOCTEUIIUX
MPAKTUYECKUX CUTYAIHMSIX U OCHOBHBIC XapaKTEPUCTUKHU CITyYalHBIX BEJIUYNH;

8) BnIajieHNe HaBBIKAMU HCIIOIH30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM
MIpY pEIICHUY 3a]1aY;

9) chopMuUPOBAHHOCTH MPEACTABICHUI 0 HEOOXOUMOCTH J0KA3aTEIHCTB MPU
000CHOBAaHUU MAaTeMaTUYECKUX YTBEPKJICHUM U POJIM aKCUOMATHUKHU B MPOBEICHUU
JCTYKTHBHBIX PACCYKICHUM;

10) chopMUpOBAaHHOCTh MOHSITUHHOIO ammapara MO OCHOBHBIM pasjeliam
Kypca MaTeMaTHUKH; 3HAaHUH OCHOBHBIX TeOpeM, GOpMYyJl U YMEHUS UX MPUMCHSTH;,
yMEHHUSI JI0Ka3bIBaTh TEOPEMbl M HAXOJUTh HECTAHJAPTHBIC CIOCOOBI PEIICHUS
3azay;

11) copMupoBaHHOCTHL YMEHHUU MOJAEIUPOBATh peajJbHbIE CHUTYyallUH,
MCCJIEIOBATH MOCTPOEHHBIE MOJICIH, UHTEPIIPETUPOBATH MOIYYCHHBIN PE3yibTaT;

12)  chopMHUpPOBAHHOCTH  NPEICTABIECHUNA 00  OCHOBHBIX  MOHSTHUAX
MaTEeMaTUYECKOTO aHaJIM3a U UX CBOMCTBAX, BIIAJICHUE YMEHHUEM XapaKTepU30BaTh
noBeZicHue (DYHKIHM, HMCTOJB30BAHME TOJYYCHHBIX 3HAHWM MJIS ONHUCAHUS U
aHaJIN3a PEANbHBIX 3aBUCUMOCTEN;

13) BnageHue yMEHUSIMU COCTABJIEHUS BEPOSTHOCTHBIX MOJIENEH MO YCIOBHUIO
3a/1aud ¥ BBIYKMCIICHUS BEPOSTHOCTU HACTYIUICHHS COOBITUM, B TOM YHCIE C
npuMeHeHueM  Gopmys  KOMOMHATOPUKM UM OCHOBHBIX TEOpEM TEOpUHU
BEPOSTHOCTE; UCCIIEI0OBAHUS CIyYalHBIX BEJIMUMH 110 UX PACTIPEICIICHHUIO.

B pe3yabTare usyuyenusi yueoHoro npeamera «MaremaTuka (BKJIKOYAs
aJredpy M Ha4yaja MaTeMaTHYeCKOIr0 aHAJU3a, FTeOMEeTPHI0)» BHINYCKHUK HA

7



yri1y0JIeHHOM YPOBHE HAYYUTCSH:

Inemenmuvt meopuu MHOMCECME U MAMEMAMUUECKOU JIOZUKU:
- CBOOOJHO OIEPUPOBATh' IMOHATUSAMHU: KOHEYHOE MHOMKECTBO, DJIEMEHT
MHOYKECTBA, [TOJIMHOXKECTBO, NepeceueHne, 0ObeAMHEHNE U Pa3HOCTh MHOXECTB,
YUCJIOBBIE MHOJKECTBA HA KOOPAWMHATHOM IIPSAMOM, OTPE30K, HWHTEpBAI,
MOJyMHTEPBAJ, IPOMEKYTOK C BBHIKOJIOTOW TOYKOMU, rpauyeckoe MpeacTaBiIeHUE
MHOYECTB Ha KOOPJIMHATHOM INIOCKOCTH;
- 3a/1aBaTh MHOYKECTBA NIEPEUHMCIICHUEM U XapaKTEPUCTHUECKUM CBOMCTBOM;
— ONEPUPOBATh IOHATHAMHU: YTBEPKACHUE, OTPULAHHUE YTBEPXKICHUS,
VWCTHHHBIE W JIOKHBIE YTBEP)KJICHMs, NPUYHMHA, CJIEICTBUE, YACTHBIM Cllydan
OOIIeTo yTBEPKIACHHS, KOHTPIPUMED;
— IIPOBEPATH MPUHAJIEKHOCTD AIEMEHTAa MHOKECTBY;
- HaxXoAWTh II€peceyeHue U OOBEAUHEHHE MHOXKECTB, B TOM YHCIE
NPEJCTaBICHHBIX TIpapUueckd Ha YHCIOBOW MPSAMOM M Ha KOOPAMHATHOMN
IIJIOCKOCTH;
— IPOBOJUTH JIOKa3aTelIbHbIE PACCyKJIE€HUA AJi1 OOOCHOBaHUS HMCTUHHOCTH
YTBEPKICHUH.
B nosceonesnoii ocuznu u npu uzyyeHuu Opyeux npeomemos:
- UCIIOJIb30BaTh YMCJIOBBIE MHOJKECTBA HAa KOOPAMHATHOW IPAMOM M Ha
KOOPAMHATHOM IIJIOCKOCTH ISl OIMCAHUS PEATIbHBIX MPOLECCOB U SIBJICHUN;
- IIPOBOJUTH JIOKA3aTENIbHBIE PACCYXKIEHUS B CUTyallUsX IIOBCEIHEBHON
’KU3HH, IIPU PELICHUU 3a]a4 U3 APYTUX IIPEIMETOB

Yucna u eviparicenus:
- CB0OOHO oOmepupoBaTh MOHATUSAMM: HATYpPaJbHOE YHCIO, MHOMXECTBO
HATypajbHBIX YHWCEJ, LEJI0€ YHMCIO0, MHOXXECTBO UEIbIX YHUCEN, OOBIKHOBEHHAsS
ApoOb, AecsTUYHas ApoOb, CMEIIAHHOE YHUCIIO, PAllMOHAIBHOE YHMCIIO0, MHOKECTBO
pPAalMOHAIBHBIX ~ YWCEJ, HPPALMOHAIBHOE  YHCIO, KOPEHb CTENEHH 1,
JEHUCTBUTEJIBHOE YMCIIO, MHOXKECTBO JEUCTBUTEIBHBIX YHUCEN, I€OMETpUYECKas
MHTEpIIpETaLNs HATyPAIbHBIX, LENbIX, PALIUOHAIBHBIX, JECHCTBUTEIBHBIX YUCEI;
- NOHUMATh M OOBACHATH PA3HUILY MEXIY MO3UIMOHHON M HEMO3UIMOHHOM
CUCTEMAMU 3aIUCH YUCET,
- NEPEeBOJUTh YMCIA U3 OJHOW CHCTEMbl 3alUCU (CUCTEMbI CUHUCIICHHS) B
APYTYIo,
- JIOKa3bIBaTh U UCIOJb30BaTh NPU3HAKU JIEIUMOCTH CYMMBI M ITPOU3BEACHUS
IIPY BBIITOJIHEHUY BBIYMCIIEHUN U PELICHNH 3a/a4;
— BBIIIOJIHATh OKPYIVIEHUE PAlMOHAIBHBIX WM HUPPALMOHAIBHBIX YHUCET C
3aJaHHOM TOYHOCTBIO;
- CpPaBHUBATbH JEHCTBUTEIBHBIE YNCIIA PA3HBIMU CIIOCOOAMMU;
— yIOpSAI0YMBATh YUCIIA, 3alIUCAHHBIE B BHUJI€ OOBIKHOBEHHOM W JECATUYHOU
ApoOu, yucia, 3alMCaHHbIE C HCIOJIb30BaHHEM apU(pMETHUYECKOr0 KBaJIPAaTHOTO
KOpH$, KOPHEH cTeneHu 0obliie 2;

! 31eck u masee: 3HATH ONPENENEHNE OHSTHS, 3HATH ¥ YMETh 0OOCHOBBIBATE CBOMCTBA (PU3HAKHU, ECITM OHH €CTh)
MIOHSTHSI, XapaKTEPU30BaTh CBS3U C IPYTUMH NOHATUSIMH, MPEJCTABIISS OHO TOHATHE KaK 4acTh 1€JI0CTHOTO
KOMIUIEKCa, UCIIOIb30BaTh OHITHE U €T0 CBOMCTBA MPH NMPOBEICHNH PACCYXKICHUH, JOKA3aTEIbCTB, PEIICHUN
3azad.



- Haxoautb HOJ[ u HOK pasHbiMu crocobamMu ¥ HCHOJB30BaTh WX MPH

peleHny 3a1ay;

- BBITIOJIHATD BBIYUCIICHHS M TMPEe0Opa3oBaHUS BBIPAKEHUN, COJAEPKAIINX

JNEHCTBUTENBHBIE YHUCIIA, B TOM YHCIIE KOPHU HATYPaJIbHBIX CTEIICHEN;

- BBIITOJTHATD CTaHJAPTHBIC TOXJCCTBEHHBIE npeoOpa3zoBaHus

TPUTOHOMETPUYECKHUX,  JIOTApU(PMUUYECKUX,  CTENEHHbIX, HPPALMOHAIBHBIX

BBIPAKCHU M.

B noeceownesnoui scusnu u npu uzyuenuu opyaux npeomemos:

- BBIMIOJHATh U OOBSCHATH CpaBHEHUE PE3yJIbTaTOB BBIUMCICHUNA MPH

pElICHNH MPAKTHYECKUX 3aJad, B TOM YHCIE NPHUOIMKEHHBIX BBIYUCICHUH,

UCIIOJIb3Ysl pa3Hble CIIOCOOBI CPaBHEHUIA;

— 3alMChIBAaTh, CPABHUBATh, OKPYIJISITh YHUCIOBBIE IaHHBIE PEAIbHBIX BEJIUYUH

C UCITOJIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUS;

- COCTaBJISITh U OLIEHUBATh Pa3HbIMHU CIIOCOOAMH YHCIIOBBIE BBIPAXKEHUS MPHU

pELIeHUH MPAKTUYECKUX 3a/1a4 U 33]1a4 U3 APYTUX y4eOHBIX PEAMETOB
Ypasenenusa u nepasencmea:

— CBoOomHO  omepupoBaTh  MOHATHSIMHU:  YpaBHEHHE,  HEPaBEHCTBO,

PABHOCWJIbHBIE YPAaBHEHUS U HEPABEHCTBA, YPABHEHUE, SIBISIOIICECS CIICICTBUEM

APYTrorO YpPaBHEHUS, YPABHEHUS, PABHOCHJIBHBIE HA MHOXECTBE, PABHOCUJIbHBIE

npeoOpa3oBaHusl YpaBHEHUM;

— pemaTh pa3Hble BUAbl YPABHEHH W HEPABEHCTB M MX CHUCTEM, B TOM YHCIIE

HEKOTOpble ypaBHeHUss 3-W u 4-ii crTeneHed, JpOOHO-pallMOHANbHBIE W

UPpALMOHAIIbHBIE;

- OBJIAJICTh OCHOBHBIMU THUIIAMH  TIOKA3aTEIbHBIX, JIOTApU(PMHUIECKUX,

UPPALMOHAIBHBIX, CTENEHHBIX YPAaBHEHUN M HEPABEHCTB M CTaHAAPTHBIMU

METOJAaMU UX PEIICHUI U TPUMEHATh UX MPU PELICHUH 3a/ayY;

- IIPUMEHSATHh TEOPEMY be3y K pelieHno ypaBHEHUN;

— IIPUMEHATH TeopeMy Buera Juisi peleHns HEKOTOPhIX YPaBHEHUM CTENEHU

BBIIIIE BTOPOW;

- IIOHUMATh CMBICJI TEOPEM O PAaBHOCWIBHBIX W  HEPABHOCUIIBHBIX

peoOpa30BaHUAX YPABHEHHUHN H YMETh UX JIOKA3bIBATh;

- BJIAJIETh METOAAMU PELICHMS] YPAaBHEHUM, HEPABEHCTB U MX CUCTEM, YMETh

BBIOMpATH METO/1 PEIICHHUSI 1 00OCHOBBIBATH CBOM BBHIOOD;

- UCIIOJIb30BaTh METOJ MHTEPBAJIOB JUIA PELICHUS HEPABEHCTB, B TOM YHUCIE

TpOOHO-PAITMOHAIBHBIX W BKJIIOYAIONIUX B CEOSI HpPAIIMOHAILHBIE BHIPAKEHUS;

- pemarh anreOpanvyeckue YpaBHEHHMs] U HEPaBEHCTBA M MX CHUCTEMBI C

napamMeTpaMu anreOpandeckuM U rpa@uueckuM METOIaMH;

- BJIAJICTh PA3HBIMU METOAAMU JOKA3aTEIbCTBA HEPABEHCTB;

- peniaTh ypaBHEHHUS B LIEJIbIX YUCIIAX;

- u300pakaTb MHOXECTBAa Ha IUIOCKOCTH, 3a/1aBa€Mble ypaBHEHUSIMU,

HEPABECHCTBAMH U UX CUCTEMAMMU;

- CBOOOJIHO HCIOJIB30BATh TOXJAECTBEHHbIE MPEOOpPa30BAHMS MPU PEIICHUH

YPAaBHEHUU U CUCTEM yPaBHEHUU

B noeceownesnoui scusnu u npu uzyuenuu opyaux npeomemos:



— COCTaBJISITh M pellaTh YPaBHEHHs, HEPABEHCTBA, UX CUCTEMbI IPU PELICHUH
3a]a4 Jpyrux yuyeOHbIX NPEAMETOB;
- BBIMOJHATh OLIEHKY MPaBIONOAOOMS pe3yJbTaTOB, IOJYyYaeMbIX MpH
pEIIeHUHU Pa3IMYHBbIX YPaBHEHUN, HEPABEHCTB U UX CUCTEM IpPU PEIICHUU 33134
APYTUX Y4eOHBIX PEIMETOB;
— COCTABJISITh M pEIIaTh YypPaBHEHUS M HEPABEHCTBA C MapaMmMeTpaMH Ipu
pelleHny 3aa4 APYyTux y4eOHbIX IPEIMETOB;
— COCTaBJISITh YPaBHEHHE, HEPABEHCTBO WJIM HMX CHCTEMY, OIMCHIBAIOLINE
pEANbHYIO CUTYAIMI0 WM NPUKIATHYIO 3a7ady, HHTEPIPETUPOBATh MOJyYECHHbIE
pE3yNbTaThI;
— UCII0JIb30BaTh MPOTrPAMMHBIE CPEJCTBA MPHU PEIICHUH OTIEIbHBIX KJIACCOB
YPAaBHEHUI U HEPABEHCTB

Dyukyuu:
— Brnagerp TOHATHSMU: 3aBUCUMOCTHh BENMYWH, (YHKIUSA, apryMeHT U
3HaueHue (PYHKIMHU, 00JacTh ONpEAENICHUs U MHOKECTBO 3HAUEHUU (DYHKIUH,
rpaguk 3aBUCUMOCTH, TrpaduK (QYHKUUU, HYIA (QYHKIUH, OPOMEKYTKU
3HAKOMOCTOSIHCTBA, BO3PACTAHME HAa YHCIOBOM IPOMEXKYTKE, YyObIBaHME Ha
YHUCIOBOM IIPOMEXKYTKE, HauOoJblllee M HAaUMEHblIEe 3HAaueHHWE (PyHKUMU Ha
YHCJIOBOM IPOMEXKYTKE, Mepuoandeckass (GyHKUUs, IEpUoj, YeTHas U HEeyeTHas
(GYHKIMM; YMETh IPUMEHSATh 3TH MOHATHS IPU PELICHUN 33]1a4;
— BJIAJIETh TOHATHEM CTereHHas (QYHKIUS; CTPOUTh €€ TpapuKk U yMETb
NPUMEHSTH CBOMCTBA CTENEHHOW (DYHKIIMU TIPU PEIICHUU 3a/1a4;
— BJa/IeTh MOHATUSAMHU IOKa3aTelbHas (YHKIMS, SKCIIOHEHTa; CTPOUTh HUX
rpadUKi ¥ yMETh MPUMEHATHh CBOICTBA MOKa3aTeIbHOM (PYHKIMH IPU PELICHUU
3ajay;
- BJIAJECTh MOHATHEM Jiorapudmuueckass (QyHKLUMS; CTPOUTh €€ TIpaduk u
YMETb IPUMEHSTh CBOMCTBA JIoTapupMuieckor (GyHKIUU IPU PEILICHUH 33/1a4;
— BJIAJIETh MOHATHSIMH TPUTOHOMETpUYECKHE (YHKIMH; CTPOUTh UX IpaduKu
U yMEThb NPUMEHSITh CBOMCTBA TPUTOHOMETPHUUECKUX (PYHKIMHA TpU PELICHUH
3ajay;
— BJIAJIeTh TIOHATHEM oOpaTHas (QYHKIHUS; TPUMEHSATh 3TO TMOHITHE MPH
pellIeHnN 3aj1ay;
— OPUMEHATh TpPHU pEIIeHWH 3a7ad CBOMCTBAa (PYHKUMHA: YETHOCTD,
NEPUOANYHOCTD, OTPAHUYEHHOCTH;
- IPUMEHSTH IPU PEUICHUU 3a]a4 peoOpa3oBaHus rpadUuKoB GyHKIUN;
— BJIAJIETh TOHSATHSAMH YHCIOBas MOCIEAOBATEIBHOCTh, apupMeTHUECKas |
reOMeTpUYecKas Mporpeccus;
— NPUMEHATH TIPH PEIICHUH 3a/lad CBOWCTBA W MPHU3HAKK apuUPMETHUECKON U
F€OMETPUUECKON MPOTPECCHI.
B nosceonesnou srcuznu u npu uzyuenuu Opy2ux y4eOHulx npeomemos:
— ONpeaeNsITh O rpauKkaM U UCIOJIb30BATH JIJISl PEIICHUS MPUKIIAIHBIX 3a/1a4
CBOMCTBA peabHbIX MPOLECCOB M 3aBUCUMOCTEH (HAHOONbIINE U HAMMEHBIIHE
3HAYCHHs, TPOMEKYTKH BO3pacTaHWs M YOBIBaHHS (YHKIIHMH, TPOMEXKYTKH
3HAKOMOCTOSHCTBA, aCUMIITOThI, TOUKH Mepernda, nepuoa u T.11.);
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- WHTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM NPAKTHYECKON
CUTYalIUH;.
- ompeneNnsaTh Mo rpadukaM MPOCTEHIINE XapaKTEPUCTUKHU TMEPUOANUECKUX
MPOIIECCOB B OMOJIOTHM, SKOHOMHUKE, MY3bIKE, PAJAHOCBI3M W Jp. (aMIUIUTY[A,
MEepUOA U T.I1.)

Inemenmovt mamemMamuyuecKko2o aHaIu3a:
— Brnaners nonstHueM OeCKOHEYHO yOBIBAIOIIasi TEOMETPUYECKAsl MPOrPEeCcCHst
U YMETh MPUMEHSTh €T0 MPU PEIICHUH 3a/1a4;
— MPUMEHSITH JJIsl pELICHUS 3a]1a4 TEOPUIO TIPEJIEIIOB;
— BJIQJIETh MOHATUSIMU OECKOHEYHO OOJIBIINE U OECKOHEUYHO Majible YHCIIOBBIC
MOCJIEIOBATEILHOCTH U YMETh CPaBHUBATH OCCKOHEYHO OOJbIINE U OECKOHEUHO
MaJible OCJIEeI0BATENIbHOCTH;
— BIAJCTh TOHATHUSMH: TPOW3BOAHAS (YHKIIMM B TOYKE, TMPOU3BOTHAS
byHKIMY;
— BBIYHCIIATH MPOU3BOIHBIC SJICMEHTAPHBIX (QYHKIIUN U UX KOMOWHAIIHH;
— UCCIEI0BaTh PYHKIIMM HA MOHOTOHHOCTD U 3KCTPEMYMBI;
— CTPOUTH TpauKH M TPUMEHATh K pEHICHUIO 3a/Jady, B TOM YHCIE C
napameTpoM;
— BJIAJICTh MOHSATHEM KacaTelbHas K rpaduky (QYHKIIUU U yMETh MPUMEHSTH
€ro Mpu pelieHuu 3a/1ay;
— BJIJIETh MOHATUAMU MepBOOOpa3Hast GyHKIIMS, ONPEICICHHBI UHTETPa;
- npuMeHsaTh TeopeMy HproroHa—JIeliOHMIA U ee ciencTBHs Uil peLIeHUs
3az1ay.
B nosceonesnotul scuznu u npu uzyuenuu Opyeux y4eOHulx npeomemos.
— pemaTh NpUKIaAHbIe 3a7a4d U3 OMOJOTUH, (PU3UKHU, XUMHUH, SIKOHOMHUKU U
JIPYTUX IPEAMETOB, CBSI3aHHbBIE C UCCIIEIOBAHUEM XapaKTEPUCTUK MTIPOIIECCOB;
— MHTEPIPETUPOBATH MOTYUYCHHBIC PE3yJIbTAThI

Cmamucmuka u meopus epoamnocmeit, 102UKa U KOMOUHAMOPUKA:
- OnepupoBaTh OCHOBHBIMHU ONUCATEIbHBIMU XapAKTEPUCTUKAMU YHCIOBOTO
Ha0opa, MOHSITUEM T'e€HEpaJIbHAsl COBOKYITHOCTh U BEIOOPKOI U3 HEE;
— ONEpPUPOBaTh TOHATUSMM: YacTOTa U BEPOSATHOCTH COOBITHS, CymMMa U
IPOU3BEICHUE BEPOATHOCTEH, BBIYUCIIATH BEPOSITHOCTH COOBITMH Ha OCHOBE
MOJICYETa YHCIIa UCXO/I0B;
— BJIAJICTh OCHOBHBIMHU TOHATUSIMU KOMOMHATOPUKHA U YMETh MX MPUMEHSTh
MIPU PEIICHUU 3a/1a4;
— UMETh MIPe/ICTaBlIeHHE 00 OCHOBAX TEOPUHU BEPOATHOCTEH;
- UMETh TPEJICTABIIEHWE O JUCKPETHBIX M HEMPEPBIBHBIX CIIy4YalHBIX
BEJIMYMHAX U PACIpEeICHUsX, O HE3aBUCUMOCTH CITyYailHBIX BEJIMYUUH;
— UMETh TMPEACTABICHHE O MAaTEMaTUYECKOM OXHIAHUM U JIUCIIEPCUU
CIIy4ailHbIX BEJIUYHH;
— UMETh TIPEJICTABJIEHHE O COBMECTHBIX pACHpEeiIeHUsIX CIydalHbIX
BEJINYMH;
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— MOHUMATh CYTh 3aKOHA OOJIBIIIMX YKCEN U BEIOOPOUYHOIO METOJIa U3MEPEHHUS
BEPOSITHOCTEWN;
- UMETh TNPEACTAaBICHUE O HOPMAJIbHOM pAaCIpeleeHun W IpuMepax
HOPMAJILHO PACTIPEICIICHHBIX CITyYaiHBIX BEJIMUNH;
— UMETb MPEJICTABICHUE O KOPPEISALMU CIIy4YalHbIX BETUYUH.
B nosceonesnoti scuznu u npu uzyuenuu opyeux npeomemos.
— BBIYHCIIATH WU OIICHUBATh BEPOSITHOCTH COOBITUH B PEAIbHOM KU3HU;
— BBIOMPATh METOIbI MOJXOSIIETO MPEACTABICHUSI U OOPA0OTKU JAHHBIX
Texcmoevle 3a0auu:
- Pematp pasHble 3a1a4M MOBBILIEHHON TPYAHOCTH;
— aHAJIU3UPOBATH YCIOBHUE 3a/1aud, BHIOMPATH ONTUMAJIbHBIA METOJ PEIICHUS
3a/1a4d, pacCMaTpUBasi pa3InuHbIE METO/IbI;
— CTPOUTH MOJEJIb PEIICHHS 3a/1a4i, IPOBOAUTH JOKA3aTEIbHbIE PACCYKICHHS
MIPY PEIICHUY 3a]1a4H;
— pemaTth 3adaud, TpeOyromue mnepedopa BapUAHTOB, MPOBEPKU YCIOBHUIA,
BbIOOpA ONTUMAIILHOTO PE3yJIbTATa;
— aHAIM3UPOBATh W HHTEPIIPETUPOBATH TMOJYYCHHBIC PEIICHUS B KOHTEKCTE
YCJIOBHSI 3a7]a9d, BEIOMPATH PEIICHUS, HE MPOTUBOPEUAIINE KOHTEKCTY;
— MEePEBOIUTH MPU PEIICHUH 3aJ1adyi UHPOPMAIUIO U3 OJTHON (POpPMBI 3aITUCH B
JPYTYI0, UCTIONB3YS TPU HEOOXOTUMOCTH CXEMBbI, TAOIUIIbI, TPapUKH, TUATPAMMBI.
B nosceonesnoti orcusnu u npu usyueHuu Opyaux npeomemos:
— penaTh NpakTUYECKUE 3a7a4M U 3aJ1a4u U3 IPYTUX MPEIMETOB
TI'eomempus:
— Brnaners reomeTpudecKUMU MOHITUSMHU TIPU PEIICHUM 3a/1a4 U MPOBEJACHUHU
MaTeMaTUYECKUX PaCCyKIACHUM;
— CaMOCTOSITENIbHO (DOPMyIUPOBaATh OMpPEACICHUSI TEOMETPUUYECKUX (QUryp,
BBIJIBUTATh TUIIOTE3bl O HOBBIX CBOMCTBAxX M MpU3HAKAX F€OMETPUYECKUX (HUTYD U
000CHOBBIBaTh WJIM OINPOBEPrarh HX, 0000IIaTh WIM KOHKPETU3UPOBATh
pe3yJbTaThl Ha HOBBIX KJaccax (QUryp, MPOBOJIUTH B HECIOXKHBIX CIIydasx
KJaccuuKaiuo GUryp mo pa3IudHbIM OCHOBAHUSM;
— UCCJIeIOBAaTh  YEPTEeXKM, BKJIOYas KoMOWHanuu (Quryp, U3BIEKaTh,
MHTEpIPETUPOBATh M TpeoOpa3oBbIBaTh HHGOpPMAIIMIO, MPEJACTABICHHYIO Ha
yepTexax;
— peniaTh 3a7a4i T€OMETPUYECKOTO COJICp)KAHUsI, B TOM YUCIIC B CUTYallUsX,
KOT'JIa aJITOPUTM PELICHUS HE CJIEIYET SIBHO U3 YCIIOBUS, BBITIOJIHATh HEOOXOUMBIE
JUISL pELLICHUs] 3a7a4Ml JIOMOJHUTEIbHbBIE MOCTPOEHUS, UCCIEN0BATh BO3MOKHOCTh
MPUMEHEHUS TeopeM U (HOpMyIT I perieHus 3a/1ad;
— yMeTb POPMYIUPOBATh U JOKA3bIBATh FTEOMETPUUECKUE YTBEPIKICHHUS;
— BIIAJICTh MOHATUAMH CTEPEOMETPUU: MPHU3Ma, MapayljIeNIeNuIel, TUpaMuIa,
TeTpa’ap;
— UMETh MPEJICTABICHUSI 00 aKCMOMax CTEPEOMETPHUM U CIIEICTBUSX U3 HUX U
yMETb NMPUMEHSATh UX TP PEIICHUH 3a]1ay;
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— YMETh CTPOUTH CCUYCHUSA MHOI'OTPAHHUKOB C HCIIOJIB30BAHHUCM PA3JIMYHBIX
METOAOB, B TOM 4YHCJIC U ME€TOAA CJIICOOB,

- HMCTb IIPCACTABJICHHC O CKPCIIMBAIOIIHUXCA IIPAMBIX B IIPOCTPAHCTBC H
YMCTb HAXOJUTHh YI'OJI U PACCTOAHUC MCIKAY HUMU,

- IPUMEHATh TEOPEMBI O MAPAUIENBHOCTH TMPSAMBIX M IUIOCKOCTEH B
IMPOCTPAHCTBC IIPpU PCIICHUHU 3a/1a4,

- YMETh TMPUMEHATHh TMapalieIbHOE TMPOCKTUPOBAHHUE JUIS H300paKECHUS
uryp;

- YyMETh NPUMEHATH NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH IpHU
pELICHNH 3a/71a4;

— BJIAACTh IIOHATHAMH OPTOIOHAJIBHOC IIPOCKTHPOBAHUC, HAKIIOHHBIC M HX
MPOCKIMH, YMETh NPUMEHATh TECOPEMY O TPEX IEPICHAUKYIISIpaxX NpU PCIICHUH
3aJ1a4;

- BJIAJCTh NOHATUSAMHU PACCTOSTHUE MEXIY (UTypaMu B IPOCTPAHCTBE, OOIIUI
NEPIECHAUKYIAP ABYX CKPEIIMBAIOMIUXCS IPSIMBIX U YMEThb IPUMEHSATH UX IIPU
peUIeHNH 3a1a4;

— BJIQJICTDb IIOHATUCM YTOJI MCIKOY HpﬂMOfI H IIJIOCKOCTBIO U YMCTb ITPUMCHATD
€ro NpHy pelIeHN! 3a/1aY;

- BJIAJACTh IIOHATUSIMU nByrpaHHmﬁ yroij, yroa McCxay IUIOCKOCTAMU,
MNCPHNCHAUKYJIAPHBIC INIOCKOCTH U YMETh ITPUMCHATD UX IIPU PCHICHWUH 3a/1av,

— BJIQJICTb IIOHATHAMU IIpyU3Ma, MMApAJUICICIIUMIIC W TIPHUMCHATH CBOMCTBa
mapauiCICnuicaa mpu pCCHun 3a1a4;

- BJIAACTH IMOHATHUEM HpHMOYFOHLHBIﬁ MapaJuICIICIIUIICO U IIPUMCHATD €TI0 IIPpU
pellIeHnN 3a1a4;

— BJIQJICTb IIOHATHUAMHK IIMpaMuJa, BHUAbI IIHUpaMWJ, 3JICMCHTLI HpaBHHBHOﬁ
IMUpaMuabl © YMCTb IIPUMCHSATH UX IIPU PCIICHUHA 3a1a4;

= UMETH MPEJICTABICHUE O TEOpEeME DJiepa, IPaBUIbHBIX MHOTOIPaHHUKAX;

— BJIaAACTh ITIOHSATHUCM ILJIOLIAAU HOBerHOCTeﬁ MHOTOI'PAaHHUKOB MW YMCTb
IIPUMEHATH €ro MpU PEIICHUU 3a1a4;

— BIAJICTh MOHATUSAMM TeJa BpaiieHus (IWIMHIpP, KOHYC, map u chepa), ux
CCUCHUA U YMCTb IIPUMCHSATH UX IMPH PCHICHUU 3a/ia4,

— BJIaJICTb IMOHATHAMU KaCaTCJIbHLIC IMPAMBIC MW IINIOCKOCTH HW YMCTb
IMPUMCHATH U3 IIPHU PCIICHUU 3a1a4,

- HMCTb IIPCACTABJIICHHA O BIIMCAHHBIX MW OIIMCAHHBIX C(bean n YMCTb
NPUMEHATH UX IIPpHU PEIICHUM 3a1a4,

- BJIAJACTh ITOHATHUAMUAU 06’I>CM, 00BEMBI MHOT'OI'PaHHUKOB, TCJI BpPAIICHUA U
IMPUMCHATH UX IIPpU PCHICHUHU 3a/1a4;

- UMETh IIPEACTABICHUE O Pa3BEPTKE INUIMHAPA W KOHyca, IUJIOIIAIN
MIOBEPXHOCTHU NWJINHAPA U KOHYCa, YMETh IPUMEHSATD UX IIPU PELICHUH 3a1a4;

- HMCTb IIPCACTABJICHUC O IIJIOHIaIH c<1)ep1>1 U YMCTb IPUMCHATH €TI0 IIpU
pELICHNH 3a/7a4;

— YMCETHh pCHIATh 3aAa491 Ha KOM6I/IHaHI/II/I MHOI'OI'PaHHHUKOB M TCJI BpalllICHUA,

13



— UMETh TIPEJICTABIICHNE O MOJ00MY B IPOCTPAHCTBE M YMETh PEIIaTh 3a/1auu
Ha OTHOIIIEHNE 00BEMOB U TUIOIIAJICH MTOBEPXHOCTEH MOAO0HBIX (pUTYp.
B nosceonesnoil ocuznu u npu uzyuyeHuu Opyeux npeomemos:
— COCTAaBJISITh C  HCIOJB30BAHHEM CBOMCTB T€OMETPUYECKUX  (UTYDP
MaTeMaTUYECKUE MOJICNH JIJISl PEIICHUS 3a/1ad MPAKTUISCKOTO XapaKTepa U 3aj1a4d
13 CMEXXHBIX AUCIUIUIMH, HCCIICOBATh MOYYCHHBIC MOJIEH M HHTEPIIPETUPOBATH
pe3ynbTaT

Bexmopul u koopounamst 6 npocmpancmee:
— BrageTs MOHATHUSAMU BEKTOPBI K UX KOOPIUHATHI,
- YMETH BBITIONHATH ONIEPAINH HAJl BEKTOPAMHU;
— WCIIOJIB30BaTh CKAJSIPHOE MPOM3BEICHNE BEKTOPOB IIPH PEIICHUY 3a]1a4;
— MPUMEHSTh YPaBHEHUE TJIOCKOCTH, (POPMYITY PACCTOSIHUS MEXKIY TOYKAMH,
ypaBHeHUE Chepshl IPU PEIICHNUN 3a/1a4;
— MPUMEHSTh BEKTOPBI M METOJ KOOPJAWHAT B NPOCTPAHCTBE NMPU PEUICHUU
3ama4y

Hcemopua mamemamuku:
- VimeTs mpeacTaBieHUE O BKJIAAE BBLIAIOIIMXCS MaTEMaTHKOB B pPa3BUTHE
HAyKU;
— MIOHUMATh POJIh MAaTEMaTUKU B pa3BUTUHU Poccun

Memoovt mamemamuku:
— Hcnomp30BaTh ~ OCHOBHBIE ~ METOIBI  JIOKA3aTelIbCTBA,  MPOBOIMTH
JI0Ka3aTeIIbCTBO M BBITTOJIHATH OIMPOBEPIKEHUE;
— IPUMEHSATh OCHOBHBIC METOIBI PEIICHUST MATEeMaTHIECKUX 3a]1a4;
— Ha OCHOBE MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MPHUPOJEC XapaKTEePH30BATh
KpPacoTy M COBEPIIICHCTBO OKPY’KAOIIEr0 MUPa U IPOU3BEICHNI UCKYCCTBA,
— NPUMEHATh ~ TPOCTEHIIME TPOTPaAaMMHBIE CpPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAITMOHHBIE CHCTEMBI PY PEIIEHUN MaTEeMaTHICCKUX 3a/1a4;
— MI0JIb30BaThCS TPUKIIATHBIMA TIPOrpaMMaMd M MPOTrpaMMaMH CHUMBOJIBHBIX
BBIUMCIICHHUH JUTSI HCCIICIOBAHUS MAaTEMaTHUECKUX O0OBEKTOB

BbINYyCKHUK MOJYYHT BO3MOKHOCTH HAYUHUTHCS:

Inemenmul meopuu MHOMHCECME U MAMEMAMUYUECKOU JIOZUKU:
— onepuposamv NOHAMUEM ONpeOeNeHUs, OCHOBHbIMU BUOAMU ONpedeseHUl,
OCHOBHBIMU BUOAMU TNEOPEM,
— HOHUMAMb CYMb KOCBEHHO20 OOKA3AMENbCEA,
— onepuposamv NOHAMUAMU CHEMHO20 U HECUEMHO20 MHONCECMBA,
— NPUMEHAMb ~ Memoo  Mamemamudeckou UHOYKyuu Ol NPoB8eOeHUs.
paccyszcoeHuti u 00Ka3amenbCmes u npu peuenuu 3a0ay.
B nosceonesnoil scuznu u npu uyueHuu Opyeux npeomemos:
- UCNOIL3068AMb  MEOPEMUKO-MHONCECBEHHBIU A3bIK U A3bIK JIO2UKU  OJis
ONUCAHUSL PEATbHbIX NPOYECCO8 U ABNEHUL, NPU PeuleHUul 3a0ad Opyaux y4eOHbIX
npeomemos

Yucna u eviparcenusn:
— C80000HO ONepupPoOBaAMb YUCIOBLIMU MHONCECMEAMU NPU PEULeHUU 3a0aY,
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— NOHUMAMb NPUYUHBL U OCHOBHbLE UOeU PACUIUPEHUS YUCTOBBIX MHONCECME,
— 61a0emb  OCHOBHBIMU NOHAMUSAMU Meopulu OeIUMOCMU NPU  PeuteHuu
CMAaHOAPMHbIX 3004y

— umMems 6A308ble NPEOCMABIECHUSL O MHONCECMBE KOMNIEKCHbIX YUCEL,

- c60000HO BbINOJIHAMb ModtcoecmeeHHble npeobpazosanus
MPUSOHOMEMPUHECKUX, T02APUDMULECKUX, CMENEHHBIX GbIPANCEHULL,

- enademu hopmynou bunoma Horomona;

— NPUMEHSIMb NpU PeleHuu 3a0a4 meopemy O JIUHEUHOM NpeoCmasieHuu

- npumeHams npu peuwtenuu 3aoay Kumaiickyro meopemy 06 ocmamkax;
- npumensmos npu peuteruu 3aoay Manyio meopemy @epma,
— YMemb 8bINOHAMb 3ANUCL YUCIA 8 NOZUYUOHHOU CUCEME CYUCTIeHUs,
— NPUMEHSMb NPU PeueHuu 3a0ay meopemuKo-yuciogvle QYHKYUU: Yucio u
cymma oenumeneti, pyukyuio Jinepa;
— NPUMEHAMb NPU peulenuy 3a0ay yenHvle Opoou;
= NPUMEHAMb NpU  peueHuu 3a0a4y MHO20UIeHbl C OelCMBUMEeNIbHbIMU U
yenvimu Kodppuyuenmamu;
— enademsv NOHAMUAMU NPUBOOUMDBIL U  HENPUBOOUMDBLIL MHO2OYNEH U
NPUMEHAMb UX NPU peuleHUU 3a0a4;
— npumenams npu peutenuu 3a0ay OcHOBHYIO meopemy aneedpul,
— NPUMEHMb Npu  peuieHuu 3a0ay npocmetiiue QYHKYuu KOMNIEKCHOU
nepemMeHHOU KaKk ceomempuyecKue npeoopazosanis
Ypaeuenusa u nepasencmea:
- 8000010 onpeodenams mun u blOUPaAmMsb Mmoo peuleHusi NOKa3amenbHblX U
J102aAPUPMUYECKUX VPABHEHUU U HEPAGEHCMS, UPPAYUOHANbHLIX VPAGHEHUL U
HepPageHcma, MpUuoOHOMEeMpPULeCKUx YyPasHeHull U HepageHcma, Ux CUCeEM,
— Cc80000HO peulams cucmemyl TUHEUHBIX YPAGHEHUL,
—  peuwiams OCHOBHble MUNbl YPAGHEeHUll U HEPABEHCME C NAPAMEMPAMU,
- npumeHnams npu pewteHuu 3aoay Hepasencmea Kowu — bByHaxosckoeo,
bepuynnu,
— umMemyv npedcmasieHue 0 HepageHCmMBEax Mexcoy CpeOHUMU CMeneHHbIMU
Dyukuyuu:
- enademv NOHAMUEM ACUMAMOMbL U YMemb €20 NPUMEHAMb NpU peuleHuu
3a0au;
- APUMEHAMb  Memoobl — peuleHus  npocmeuwux  ouggpepeHyuanrbHulx
VPasHeHull nepeo2o U 8Mopo2o NopsoKo8
dnemenmul MamemamuyecKkozo aHanu3a:
— Cc80000HO  GlA0eMb  CMAHOAPMHLIM — ANNAPAMOM — MAMEMAMU4ecKo20
aHanu3a ojisl BbIYUCIEHUS. NPOUZBOOHBIX (DYHKYULU OOHOU NepeMeHHOU,
— CB80000HO  NPUMEHAMb — annapam  MamemMamuiecko2o  auaiuza O
UCCIe008aHUsL PYHKYULL U NOCMPOEHUS 2PAdUKO8, 8 MOM YUCIe UCCIe008AHUsL HA
BbINYKIIOCMb,
— onepuposams NOHAMuUeM nepeooopasHoll YYHKYuU 015 peueHuss 3a0ay,
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— 081a0emsv OCHOBHbIMU c8edeHusmu 00 unmezpane Hviomona—Jletbnuya u
€20 npocmeuuux NPUMEHEeHUsIX,
— onepuposamv 8 CMAHOAPMHBIX CUMYAYUSIX NPOU3BOOHBIMU  BbICUIUX
Nops0KO8;
—  YMemb npuMeHsAmsb Npu peueHuu 3a0ay C8OUCMEA HENPePbIGHbIX PYHKYUU,
—  YMemb npuMeHsamsb Npu peuleHuu 3a0ay meopemvl Betiepwumpacca,
—  yMemb BbINOIHAMb NPUOIUNCEHHbIE BbIYUCTEHUs. (MemoObl peuleHus
VPAHeHUl, 8bIYUCTEHUS ONPedeleHH020 UHMe2pana);
—  YMemb NPUMEHAMb NPULOIHCEHUE NPOU3BOOHO U ONPEOETIeHHO20 UHMe2pald
K peueHuro 3a0ay ecmecmeo3sHanus,
— e1adems NOHAMUAMU 8MOPAsL NPOU3BOOHAsL, BLINYKIOCMb 2pagura GyHKyuu
U ymems uccied08ams OYHKYUIo Ha 8bINYKIOCHb

Cmamucmuka u meopus 6epoamnocmeit, 102UKa U KOMOUHAMOPUKA:
- umMems npeocmasienue 0 YeHMpaibHOU npeoerbHoU meopeme,
- umemsv npeocmasienue 0 6blOOPOYHOM KOIDDuyuenme Koppeniyuu u
JIUHEUHOU pecpeccuul;
- umems npeocmasieHue O CMAmuCmMudeckux 2unomesax u nposepke
CMAMUCMUYecKolt — cunomesvl, O CMAMUCMUKe Kpumepus U ee YpPOBHe
3HauuUMocCmu,
— umemv npeocmasieHue O C6A3U OMNUPUYECKUX U  MeopemuyecKux
pacnpeoeneHutl,
- umems npeocmasienue 0 KOOUPOBAHUU, OBOUYHOU 3ANUCU, OBOUUHOM
oepege;
— 61a0emb OCHOBHLIMU NOHAMUAMU meopuu epagos (epag, eepuiuna, pedbpo,
cmeneHb 8epuiliHbl, Nyms 8 epage) u ymems npuMeHamy Ux npu peueHuu 3a0a4,
— umems npeocmasieHue 0 0epesvbsix U yMemvb NPUMeHSAMb NpU peuleHuu
3a0au;
— 61a0emv NOHAMUEM CBA3ZHOCMb U YMemb NPUMEHAMb KOMNOHEHMbl
CBA3HOCMU NPU peuleHuU 3a0ay,
— yMemb 0Cyujecmeisams nymu no peopam, 06xoovl pebep u eepuiun epagha;
— umems npeocmasierue 06 dUNEPOBOM U 2AMUNLINOHOBOM NYMU, UMEMb
npeocmaeiieHue 0 mpyoHoCmu 3a0a4u HaxX0HCOeHUs 2AMUTIbIMOHO8A NYMU,
— 61a0ems NOHAMUAMU KOHEUHble U CUemHble MHONCeCmed U YMemb Ux
NPUMEHSIMb NPU peueHul 3a0a4,
—  YMemb npuMeHsams Memoo MAmemMamuyeckou UHOYKYUU,
—  yMemb npumeHsams npunyun /[upuxie npu peuienuu 3a0ay

TI'eomempus:
- Hmems npedcmasnenue o6 akcuomamuyeckom memooe,
— enadems NOHAMUEM 2eoMempuyecKue mecma mouex 8 Npocmpancmee u
yMemb NPUMEHAMb UX OJisl peulerus 3a0ay;
- yMemb NPUMEHAMb O peuleHuss 3a0a4 C80UCMEa NJIOCKUX U O8Y2PAHHBIX
Venos, mpexzpaHHo2o y2ia, meopemvl KOCUHYCO8 U CUHYCO8 Ol MpexecpaHHO20
yena;
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— enademsv NOHAMUEM NEPREeHOUKYISAPHOe cedeHue NpusMvl U yMemb
NPUMEHAMb €20 NPU peleHul 3a0auy,
— umMemsv npedcmasieHue 0 08OUCMEEHHOCIU NPABUTbHBIX MHO202PAHHUKOS,
- 61a0ems NOHAMUAMU YEHMPATIbHOe U NApaLlesibHOe HPOeKmUposaHue u
NPUMEHAMb UX NPU NOCMPOEHUU CeYeHULl MHO202PAHHUKOB MemOOOM NPOEKYULL,
— uUMemsv npedCmasieHue 0 paseepmke MHO20SPAHHUKA U Kpamyauuiem nymu
Ha NOBEPXHOCMU MHO202PAHHUKA,
— umemyv npedcmasieHue 0 KOHU4EeCKUX CeyeHusx,
— umems npeocmasgienue 0 Kacaowuxcs cgepax u KOMOUHayuu mei
8paeHUs U YMemb NPUMEHAMb UX NPU pelleHul 3a0ay,
- NpUMEHAMb NpU peuieHuu 3a0ay @opmyny paccmosHus Om mMouKu 00
NIOCKOCIU;
— enadems pasHblMU CHOCOOAMU 3A0AHUS NPAMOU YPAGHEHUAMU U YMEemb
NPUMEHAMb NPU peuleHuU 3a0ay;
— APUMEHAMb NPU peueHuu 3a0ay U 00KA3ameibCmee meopem 6eKMmOpHbILL
Memoo U Memoo KOOpOUHam,
— umems npedcmasieHue 06 axkcuomax o0o0vema, NpUMeHAmMb GOopMYbl
00vbeM08 NPAMOY20/IbHO20 NApAlieenuneod, NPumMvl U NUpamuosbl, mempa’aopa
npu peulenuy 3a0ay,
— NPUMEHSAMb MeopeMbl 00 OMHOULEHUAX 00beMO8 NPU peuleHUU 3a0al,
— NpUMEHAmMb UHmMe2panl Oisl GbIYUCIEHUS 00beMO8 U NoepxXHocmel mell
8paweHUs1, BbIYUCTEHUS NIOWAOU ChepuyecKo2o nosaca u 00vema waposozo Closl,
— umemv npeocmasgienue O OBUNCEHUSAX 8 NPOCMPAHCMEe: NaAPALlebHOM
nepeHoce, CUMMEMPUU OMHOCUMENbHO HNIOCKOCMU, YEHMPANIbHOU CUMMEMPULU,
no8opome OMHOCUMENbHO NPAMOU, BUHMOBOU CUMMEMPUU, YMemsb NPUMEHAMb UX
npu peuleHuu 3a0ay,
— umemsv npedcmasierue o niowaou Opmo2OHAILHOU NPOEKYUL,
— umMemv npeocmasiienue 0 mpexepaHHoM U MHO202PAHHOM Yeie U NPUMEHAMb
CBOLICMBA NIOCKUX Y2108 MHO20SPAHHO20 Y2id NPU peuleHuU 3a0ad,
— umMemv npeocmasienus 0 npeoopazo8arHuu NOOOOUs, cOMOMemuy U ymems
NPUMEHAMb UX NPU peuleHuU 3a0a4;
— yMemb peuams 3a0asu Ha NA0OCKOCIU MEMOOaMU CMepeoMempulL;
— yMemb NPUMeHAmMb YoOpMyibl 00beM0o8 Npu peueHuU 3a0ay

Bexmoput u koopounamut 6 npocmpancmaee:
— HaxoOoumsv  00veM  napauiieienuneda U - mempa’opd,  3A0AHHbLIX
KOOPOUHAMAMU CBOUX BEPUIUH,
— 3a0asams NPAMYIO 8 NPOCMPAHCEE;
— HAXo0ums paccmosinue om mouku 00 NIOCKOCMU 8 cucmeme KoopoOuHam,
— HAxXo0ums paccmosuue medxcoy CKpeuwusaromuMucs npamviMu, 3a0aHHbIMU
8 cucmeme KOOpOuUHam

Memoovt mamemamuxu:
= NPUMEHAMb  MameMamuyeckue 3HAHUSL K UCCIEeO08AHUIO OKDYIHCAIOUe20
mupa (modenuposarue uzuyecKux npoyeccos, 3a0aul IKOHOMUKU)
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1.4. Koin4ecTBO 4aCOB HA OCBOEHME MPOTrPaMMBbI MpeaMeTa:

MaKCUMaJIbHOW y4eOHOI Harpy3ku oOyuqaromerocst 441 yac, B TOM 4ucCIie:
00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOy4aromierocs 294 yaca;
KOHCYJIbTAIIMI ¥ CaMOCTOSITEIbHOM paboThl oOyyatoiierocsi 147 yacos.
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA

2.1. O6bem yueOHOro mpeaMeTa u BUAbI y4eOHOIl padoThl

Bup yueOHoM padoThI

Oovem uacos

MaxkcuMasibHasi yueOHasi HArpy3Ka (Bcero) 441
Oo0s13aTesibHAs Ay IMTOPHAS YueOHasi Harpy3Ka (Bcero) 294
B TOM YHCIJIE:

IIPAKTUYECKUE 3aHATHUS 94
CamocrosiTesibHast padoTa o0y4yarouerocs (Bcero) 147
B TOM YMCJI€ KOHCYJIbTAllUU 12

Busl BHEAyAMTOPHON CaMOCTOATEIBHOM paOOThI:

1. IMoaroroBka cooOuieHuM, pegeparos, JOKIAI0B;

2. IloaroToBka Mpe3eHTAIIN;

3. Usroromnenue madia0HOB rpa@uKoB QyHKIIHMI, MOETCH
MHOTOTPaHHUKA, TEJ BpallCHUs;

4. Pemenue 3a1a4, IpUMEPOB, YPABHEHUM, HEPABEHCTB;

5. BrinonHenue npeoOpa3oBaHUIl BEIPAKEHU;

6. CocraBlieHHE TaOIHIIBI-CIPABOYHUKA C rpaduyecKoi
MHTEpHpETalreld OonpeeraeHuil U TEOpeM

Ilpomesccymounas ammecmayus 8 popme 3x3amena nocie 3 cemecmpa
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2.2. TemaTu4ecKuil IVIaH U COAep:KaHMe y4eOHOro npeamera Maremaruka

HaumenoBanue Copep:xaHue y4edOHOT0 MaTepuaJia, MPaKTHYeCKUe Pad0Thl, CAMOCTOATEIbHASI padoTa 00y4aIOIIUXCH O0bem yacos Yposensb
pa3iesioB M TeM OCBOEHMS
1 2 3 4
1 kypc, 1 cemecTp
BBenenue Conep:xanue yueOHOro MaTepuasa 2 2
1 |BBenennue.
IIpenMer, menyn U 3amadd MpeaMera. 3HAYCHHE MATEMATHKH B MPOQECCHOHAIBHON ICATENBHOCTH U MPH OCBOCHUH
npodeccroHanbHON 00pa3oBaTeIbHON MporpaMMbl. Maremarika B HayKe, TEXHHUKE, JKOHOMHKE, MH()OPMAIIMOHHBIX
TEXHOJIOTUSIX U NMPaKTUYECKON AEATeNbHOCTH. Mamemamuka KaK 4acmes MUposoll Kyibmypbl, Mecmo MamemMamuxy 6
cospemennoll yusunuzayuu Lenu u 3a1aun U3ydeHHs B YUPSKACHHAX HAYAIBHOTO M CpelHEro nmpodeccroHanbHOro
o0Opa3oBaHus. 3HAUCHHE MAaTEMAaTHUYECKOM HAYKH JJIS PEIISHHUS 3a7a4, BOSHUKAIOUINX B TEOPHH U MPAKTUKE; UTHPOTY U
OTPaHUYEHHOCTh NPHUMEHEHHUsT MAaTeMaTUYECKMX METOJOB K aHAJIM3y M HCCIEIOBAHMUIO IMPOLECCOB U SIBICHUN B
MpUpozie W 0oOIIecTBe; 3HAUCHUE MPAKTHKH M BOMPOCOB, BOSHUKAIOIINX B CaMOH MaTeMaTHKe, d (opMUpOBaHUS U
pPa3BUTHS MaTEMaTHUYECKOM HAYKH
CamocrosiTesibHasi padoTa 00y4YaIOIIMXCSI: TIOJArOTOBKa cOOOmIEHMs Ha TeMmy: «Maremarika W npodeccus 1 3
KOMMEPCAHTay .
Pazgen 1.
PasBurtue nonsitus o
yucie.
Tema 1.1. Copep:xanue yue0HOI0 MaTepHaJia
Henabie n 2 | YncaoBble 1 OyKBeHHbIC BIPAKCHUS 2 2
panMoHaJIbHEIE enwie uncna, genumocts neibix yncen. CPABHEHUMS. Pemenue 3a1au ¢ 11e109MCICHHBIMA HEM3BECTHBIMH.
yucaa Wnen pacmmpeHust YMCIOBBIX MHOKECTB KaK CIIOC00a MOCTPOEHHSI HOBOTO MaTeMaTHYeCKOro amnrmapara JUulsi peleHus
MIPAKTUYECKUX 3a/1a4 M BHYTPEHHHX 3a/1a4 MATEMATHKH.
3 | HeJsble 1 pauMOHAJbHBIE YHCIIA, 2 2
BrmonneHue apupMeTHdecKHX MACHCTBHIA HajJ IETBIMH M PAlMOHANBHBIMH YHCIAMH, WCIIONB3YS YCTHBIC U
MUChMCHHBIE TpueMbl. [Ipm3Hakm nemumoctH. /[lemenne c ocrtatkom. [lpaBuibHBIE W HENpaBWIBHBIE APOOH.
Ipusenenue npodeii k 00memMy 3HaMmeHarenro. Jecstuunbie apodu. I[Iporentsr. ObparieHne 0OBIKHOBEHHOM Apo0H B
0OECKOHEUHYIO IECSITUYHYIO TIEPHOIMYECKYIO IPOOB.
4 | JleiicTBUTEIbHBIE YHCJIA U JICHCTBUSL C HUMHU 2 2
UYucnosast npsimasi. JleiicTBuTenbHble uucia. BeiojgHeHHe apupMeTHYecKux MACHCTBUI Haja NeWCTBUTENBHBIMU
gyrciamMu. ParmonanbHble B uppannoHaibHble grcia. [IpomenTs. [Ipomoprwn. CpegHiie BETHYIHHEIL.
5 | IIpuéamxkeHHbIe BHIYHCIEHHS. 2 2
Tpubnusicénnoe 3nauenue GeruUnbl U NOSPEUHOCHIU NPUOTUINCCHULL.
Haxoxnenne nmpuOIIKEHHOTO 3HAYEHHs BEJMYMH M TIOTPEUIHOCTH BBIYHMCICHHWH: aOCOIIOTHOH M OTHOCHTEIBHOU
norpenHocTy. JIeiicTBUs Hal MPHOJIMKCHHBIMY 3HAYCHUSAMH YHCel. BBINONHEHNE CPABHEHUI YMCIOBBIX BBIPAKCHHM
Tema 1.2 Conep:xanue yueOHOro MaTepuasa
Kommuiexcupie ynena | 6 | KommiekcHble Yyucia. 2 2

[TonsiTne KOMIUIEKCHOTO uYmncna. AnreOpanmdeckas ¢opMma 3amicH KOMIDIEKCHOTO dYHcia | eoMeTpudeckas
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HUHTEpIIpETAlNA KOMIIJICKCHBIX YUCCIIL. I[eﬁCTBHTeHLHaH U MHHUMas 4aCTb, MOAYJIb U APryMCHT KOMIUICKCHOI'O 4YHuCJa.
PaBHBIe, TIPOTUBOIIOJIOKHBIC KOMIIJICKCHBIC gucia. Kommnekcao COIIPSKCHHBIC YHCJIA. HOCTpO@HI/Ie I/I306pa)K€HI/I$[
KOMIIJICKCHOT'O YHCJia.

7 | JelcTBUS HAJ KOMILIEKCHBIMHM YHCJIAMM. 2
Apudmerndeckue NeicTBAs Hall KOMIDICKCHBIMA YHCIIaMHU B alreOpandeckon hopme..
CroxeHue, BbIYMTAHHE, YMHOXKCHHE, JICJICHHE JIByX KOMIUICKCHBIX YHMCEJ, 33/IaHHBIX B aireOpandeckoil ¢opme.
ANTOPUTM BBIUUCIICHHSI CYMMBI, IPOU3BEICHUSI IBYX KOMIUIEKCHBIX YHCEIL.
8 | Tpuronomerpuyeckasi gopmMa 3aHCH KOMILUIEKCHOTO YHCJIa 2
Komnnexcuvie uucna, 3a0anHvle 6 mpueonomempuyeckon gopme. Apupmemuueckue oercmeuss HA0 KOMNIEKCHbLMU
YUCIIAaMH B Pa3HBIX (Qopmax 3amucu. CIo)KeHHe, BRIYATAHHUE, YMHOXXCHUE JBYX KOMIUICKCHBIX YHCEIl, 3aJIaHHBIX B
TPUTOHOMETPHUYECKOH (opMme. BrImomHeHHE MPaKTHYECKHX PACUETOB . YMHOXCHHUE, JCICHHE ABYX KOMIUIEKCHBIX
qucen, 3a/aHHbIX B TpuroHomerpudeckoi gopme. BO3BEJIEHUE B HATYPAJIbHYIO CTEIIEHb (POPMVIJIA
MYABPA). OCHOBHASI TEOPEMA AJITEGPHI
KoHcynbTanum u caMocTosiTeIbHAsA padoTa 00y4yarommuxcsi: 3
Pelienue 3aiau: BbINONIHEHNE apU(PMETHUECKUX ASHCTBUI HaJ/l YMCIIaMU, HaXOKI€HHE TIPHOJINIKEHHbBIX 3HAYCHHUI BETMUUH
1 TIOTPEIIHOCTH BRIYHUCICHUH (a0COIOTHAS M OTHOCHUTEINIbHAS ); CPaBHEHHE YHCIIOBBIX BRIpKEHHH. JleficTBUTEN HBIC YnCTa
M JE€NCTBUS C HUMHU.
[MoxroroBka Jgoknana Ha Temy (110 BEIOOPY):
«Cucremsl cuucnenus B Jlpesneit Pycu Espomney.
«HemnpepbIBHBIE 1pOOU».
Pazgen 2
Auiredpa
Tema 2.1 Coaep:xanue yueOHOro MaTepuasa
Kophu, crenenn 9 MHoro4/1eHbl OT OHOI NTepeMeHHOM. 2
JlemuMoCcTh MHOTOWICHOB. JleleHne MHOTOWIEHOB C OCTAaTKOM. PalMoHalbHBIC KOPHH MHOTOWICHOB C IIEIBIMH
ko3¢ ¢unnenramu. Cxema ['opHepa.
10 | Teopema be3y. 2
Uucno kopHel MHorowieHa. MHoroujgeHsl OT ABYX IepeMeHHbIX. DopMynbl COKpALIEHHOIO YMHOXEHHS Ui
CTapIIuX cTeneHeil. MHOTOWICHBI OT HECKOJIBKUX MEPEMEHHBIX, CHMMETPHUECKHE MHOTOWIEHBI.
11 | IIpakTu4yeckoe 3ansaTHe. [IpeobpazoBanue anredpanv4ecKux BbIPAKEHU. 3
ToxmecTBeHHBIE MPeoOpa30BaHUsI MHOTOWICHOB M IPOOHO-pAlMOHATBHBIX BEIpakeHU. DopMyrna cOKparieHHOro
ymHoeHus1. [IpeoOpa3oBanus anreOpandecKix BHIPRKEHUH.
12 | IpakTH4eckoe 3ansaTue. IIpeodpasoBanne panuOHAJIBHBIX BhIPAXKEHUIH. 3
ToxkJecTBeHHBIE MpeoOpa3oBaHHUs MHOTOWIEHOB M JPOOHO-PAllMOHANBHBIX —BBIPAKCHUH. IIpeobpasoBanus
palMOHATIbHBIX, aNredpanvyecKux BhlpakeHu. BolnosHeHne npeoOdpa3oBaHuil BhIpaKEHHUH, TPUMEHsIst POPMYJIbL.
13 | IpakTnyeckoe 3ansaTHe. KopHu u creneHu 3
Kopuu n crenern. Kopens cremenu n > | u ero cBoiicTBa. ApupMeTHIecKuil KBaIpaTHBIA KOPEHb U €r0 CBOMCTBA.
HeiictBus ¢ pagukanamu. CreneHb ¢ HaTypaibHbIM Noka3aTesneM. CBolicTBa crenenell. HaxoxxeHue 3HaueHus KOpHsI
U CTeNeHU
14 | Kopuu HaTypaJIbHO¥ cTeneHHU u3 ynciaa. CBoiicTBa KOpHe#. 2

KopHu HarypaipHOW CTeleHM W3 4Hcia M WX CBOMcTBA ApH(METHYECKHH KBaJpaTHBIH KOPEHb /-0l CTENEeHH.
CBolicTBa KOPHEH HATYpaJIbHOHM CTETICHH.
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15 | IpakTnyeckoe 3anATHe. KOpHU HATypaJbHOI cTeneHn 2 3
M3Bnedyenne qncen u3-mojx KOPHSL.

16 | IlpakTHyeckoe 3ansitue. [IpeodpazoBaHue HPPAUHOHAIBHBIX BhIPAKEHUI. 2 3
[TpeoOpa3oBaHus HPPAMOHAIBHBIX, BhIpaKEHUH. BrinosHeHne npeoOpa3oBaHuii BRIpAKEHHUH, TPUMEHSISL POPMYIIBL.

17 | CreneHu ¢ paiMOHAJIBLHBIM OKA3aTeEIEM. 2 2
CreneHp ¢ paloHAIFHBIM ITOKa3aTeNleM U e€ CBOMCTRa.

18 | CTeneHu ¢ panMOHATBHBIMHA NOKA3ATEISIMH. 2 2
Bo3BeneHue unces B CTENEHb.

19 | IlpakTHueckoe 3ansiTue. [IpeodpazoBaHue cTeNEeHHBIX BhIPAKEHUI. 2 3
[TpeoOpa3oBaHKe CTENEHHBIX BhIpaKeHHH. BrlnonHeHne nmpeodpa3oBaHi BEIpaKEHHH, TPUMEHSS (OPMYJIBL.

20 | CreneHH ¢ IelCTBUTEIbHBIMHI NMOKA3aTEJISIMH. 2 2
[TonsiTe © cremeHW C ACUCTBUTEIBHBIM MoOKazareiaeMm. CTeneHb ¢ UppalMOHaIbHBIM MoKa3zareieMm. (CBolcTBa
CTCIICHH C ﬂeﬁCTBl/ITeHbeIM IIOKa3aTCJICM.

21 | IToka3aTejbHbIe BbIPAKEHUS 2 2
BrimostHeHHe 3anaHuii 110 MpeoOpa30BaHUI0 BRIPAKCHHH, TPUMEHss GOpMYJIbl, CBI3aHHBIE CO CBOWCTBAMH CTETICHEH

22 | Hoka3ateabHas GQyHKIMA. 2 2
[Toka3zarenpHas (GyHKIHUs (IKCIIOHEHTA), € CBOMCTBA U TpaduK.

23 | IIpakTnyeckoe 3aHATHE. Pa3BuTHE MOHATHA 0 YKCIIe. 2 3
BeInosHeH#ne mpeoOpa3oBaHuil BRIpaKCHUH, TPUMEHSS POPMYJIBI.

KoHcyabTanmuu u camMocTofiTeJbHasi padoTa o00y4aloUIMXCs: BBINOJTHEHHE NpeoOpa3oBaHU BBIPAKCHHUH, C 15 3

IIpUMeHEHneM (opMyIT TpeoOpa3oBaHusl aNreOpandecKnX, PAHOHATBHBIX, HPPAMOHATIBHBIX, CTEICHHBIX, ITOKA3aTEIbHBIX

BBIPAKEHUI.

Tema 2.2 Copep:xanue y4eOHOI0 MaTepHaJia
Jlorapugmsbl. 24 | Jlorapudm 2 2

Jlorapupm uymcna. O3HAKOMJICHHE C MOHATHEM Jorapupm uyuciaa. OCHOBHOE JOTapu(MHUUYECKOE TOKICCTBO.
Jlorapudmbl U MX CBOMCTBA.

25 | CsoiicTBa JorapugMos. 2 2
O3HaKOMIJICHHE C TIpaBHJIaMH JeWCTBHH ¢ storapudmamu. Jloraprnpm nponsBeseHus, YaCTHOTO, CTENICHH; Mepexo] K
HOBOMY OcHOBaHMIO. [IpaBnia nepexosia K HOBOMY OCHOBAHHIO. JIeCSITHUHBIC M HATYPAIbHBIE JIOTApH(MBIL.

26 | IlpakTHyeckoe 3aHATHE. /[ecATHYHBIE M HATYPAJIbHbIE JIOTapUPMBbI. 2 3
JlecsTHYHBIN M HAaTypaNbHBIH JIOTapUQMBIL, YUCIIO €.
Pemenue 3anay.

27 | TlpeoGpa3zoBanue JorapupmMuyecKux BbIpazKeHH . 2 2
IIpeoOpa3oBaHust MPOCTEHINNX BBIPAKEHUH, BKIIOYAIONIMX apU()METHYECKHE OINEepaluu, a TakKe OIEpaIHio
BO3BEJICHHUS B CTEIICHD U OTIEPALIHIO JIOTapU(PMUPOBAHUSL.
Jlorapu¢gmuposanue. [Torenuuposanue. [lepexos1 K HOBOMY OCHOBAHUIO.

28 | Jlorapudpmuueckas GyHKous. 2 2
Jlorapupmuyeckas GpyHKuus, ee CBOWCTBa U rpaduk.
Onpenenenue gorapupmMuyeckoi QyHKIHH.

29 | JlorapudmMuyeckue ypaBHeHUsl. 2 2
Pemenne npocTedinx ypaBHEHHH .

30 | IlpakTuyeckoe 3ansitue. [IpeodpazoBanue JorapugmMuueckux BbIpaKeHMId. 2 3
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KopHu, crenenu u norapupmbl.
BrimostHeHne ipeodpa3zoBaHuil BRIpaXKCHUH, pUMeHsIs GopMyibl. Pemmenue 3a1ay.
KoHcyabTauu W caMoOCTOSITeJIbHAsE padoTa oO0y4yalolIMXCsi: BBIIOJHEHHE IPeoOpa3oBaHWil BEIpAKEHUH C 7 3
IIpuMeHeHneM (opmyJ npeoOpazoBaHHe MOKA3aTEIbHBIX U JIOTApH()MHUECKUX BBIPAXKCHHUH.
Tema 2.3 Coaep:xkanue yueOHOro MaTepuaJa:
OcHOBBI 31 | CuHyc, KOCHHYC, TAHT€HC U KOTAHI'€HC YHCJIa. 2 2
TPUTOHOMETPHH CuHyC, KOCHUHYC, TaHI€HC, KOTaHI'€HC Npou3BoJyibHOro yriia Omnpexnenenus. OcHOBHbIE (HOPMYIIBI TPUTIOHOMETPHH.
Haxoxnenne 3Ha4eHMH TPUTOHOMETPUYECKUX BBIPAKCHMH, HCIOIB3YS IIPU HEOOXOAMMOCTH HHCTPYMCHTAIIBHBIC
CpeACTBa.
32 | PaguanHas mMepa yria. 2 2
BpamarensHoe nprkenue. Pagnannas mepa yria. EqHUYHAs 9UCIIOBast OKPYKHOCTD.
33 | TpuroHoMeTpu4ecKue TOXKAECTBA. 2 2
OCHOBHBIE TPUTOHOMETpPHUYECKHE ToXJecTBa. [IpeoOpa3zoBaHHs NPOCTEHIIMX TPUTOHOMETPHUYECKUX TOXKICCTB.
Haxoxnenne 3Ha4eHMH TPUTOHOMETPUYECKUX BBIPAKCHMH, HCIOIB3YS IIPU HEOOXOAMMOCTH HHCTPYMCHTAIIbHBIC
cpexctsa. IIpuMeHeHHe OCHOBHBIX (hOPMYJI K TPe0Opa30BaHHIO BBIPAXKCHUH
34 | CuHyc, KOCHHYC M TAHT€HC CYMMBbI H Pa3HOCTH ABYX YIJIOB. 2 2
®Dopmyiia HaX0XKJSHUS CHHYCA, KOCHHYCA M TAHT'€HCAa CYMMBI M Pa3HOCTH JIBYX yTJIOB.
[TpumeHeHHe OCHOBHBIX (OPMYII K IpeoOpa3oBaHUIO BEIPAKEHHH
35 | CuHYC M KOCHMHYC BOITHOI0 yr.ja. 2 2
CuHyc u KocwHyC ABOWHOro yria. DopMmyisl MOJIOBUHHOrO yria. IIpuMeHeHme 3Ha4YeHUs] CHHyca M KOCHHYycCa
JBoiiHOro yria. IlpeoOpazoBanns TPUTOHOMETPHUYECKUX BBIPAKCHHUH
36 | IIpeoOpa3oBanusi CyMMbl TPMTOHOMeTpHYecCKMX PyHKIMIA. 2 2
IIpeoOpa3oBaHust CyMMBI TPUTOHOMETPHUECKUX (DYHKIMHA B ITPOM3BEICHUE U ITPOU3BENCHUS B CyMMy. IIpiMeHeHue
¢dhopmya juis npeoOpa3oBaHU CYMMbI TPUTOHOMETPUYECKHX (PYHKIMHA B IPOU3BE/ICHHE M IPOU3BE/ICHHS B CYMMY.
37 | ®opmyJibl NPUBEICHHUSA 2 2
[IprMeHeHre OCHOBHBIX (hOpMYI K ITpeoOpa3oBaHUIO BRIPAKCHUN
38 | IlpeoOpa3oBaHusl TPUTOHOMETPHYECKUX BbIPAMKEHUI. 2 2
BolpakeHne TPUTOHOMETPHUYECKMX (YHKIMH dYepe3 TaHTeHC MOJOBHHHOTO aprymenra. llpeoOpazoBaHus
MPOCTEHIINX TPUTOHOMETPHUUECKUX BBIPAKECHHI.
39 | Tpuronomerpuueckue (PyHKIMH. 2 2
Omnpenenenusi, CBOUCTBA, rpad K, HEPHOANIHOCTD, OCHOBHOH MEPHOI.
Tpuronomerpuyeckue GpyHKINH, UX CBOMCTBA U rpa)MKH, IEPUOJUYHOCTh, OCHOBHOMW TIEPHUO/I.
40 | ApKCHHYC, ADKKOCHHYC, APKTAHI€HC U APKKOTAHI€HC YU CJIA. 2 2
Teopema o xopre. OmnpeneneHust. APKCHHYC, apKKOCHHYC YHCiIa. APKTaHTEHC 4YHcia. BBIMOTHEHHE MPaKTHYECKUX
pacueroB. OBPATHBIE TPUT OHOMETPUYECKHME ®YHKIMU, UX CBOMCTBA U T'PA®UKHU
41 | Ipocreiiline TPUrOHOMETPHYECKHE YPABHEHMS. 2 2
[IpocTeiinyie TPUTOHOMETPUYECKUE YpaBHEHUs. POpPMyIIbI pellIeHHs MPOCTENIINX TPUTOHOMETPUYECKUX YPaBHEHHH.
Hroro 3a I cemectp, 4acoB 123
OO0s13aTeNbHON ayIUTOPHOM HATrpy3KU 82
B TOM UHUCJIE NPAKTUUECKUX 3aHATUN 18
KOHCYJIbTAITUi ¥ CaMOCTOSTENBbHON pabOThl 00YUaIoIerocst 41

1 kypc, 2 cemecmp
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Tema 2.3 1 TpuroHomerpuyeckue ypaBHeHusl. 2 2
OcHOBBI Crioco0bl peneHus] TPUTOHOMETPHYECKUX YPaBHEHHH.
TPUTOHOMETPUH 2 IIpakTHueckoe 3ansiTHe. PelieHne TPUroHOMeTPHUYECKHX YPABHEHMIA. 2 3
Crioco0bl peneHus: TPUrOHOMETPHYECKUX YPaBHEHHH.
3 Pentenne cucrem ypaBHeHui 2 2
Crioco0b1 penieHus CHCTEM TPUTOHOMETPHUECKUX YPaBHEHUI.
4 IIpakTHyeckoe 3aHsATUHE. PelieHne TPUTOHOMETPHYECKMX HEPABEHCTB 2 3
Pemenne TpuroHomMeTpraecKiuX HepaBeHCTB. CriocoOBI X penIeHust
5 IpakTuyeckoe 3ansaTue. Pemmenne ypaBHeHHii 1 HepaBeHCTB 2 3
VYpaBHeHus, pelaeMple 0 TPUTOHOMETPUYECKUM dopMmynaM. Hcnonv3oeanue 20moebix KOMNbIOMEPHBIX NPOSPAMM,
8 MOM Yucae 0l RHOUCKA NYMU pewenus U WIoCmpayuu peuenus ypasHeHull U HepageHcme;
KoHcyabTanuu U caMocTosATeIbHasi padoTa 00y4yalolUXCcsi: PelIeHne IPUMEPOB, YPaBHEHUI U HEPABEHCTB 10 3aJaHUIO 16 3
npenojasaresns. BeinonHenue pedepara Ha Temy: «VcTopuueckue cBeZIeH!UsI OCHOB TPUTOHOMETPHIY.
Tema 2.4. Coaep:xanue yue0HOro MaTepuasa
DYHKIUHU, UX 6 IpakTuyeckoe 3ansaTHe. PyHKIHH. 2 3
cBOliCTBA U rpaduku. OO6xnacTp ompezeneHus M MHOXECTBO 3Ha4eHHWH; rpaguk (QYHKIHH, TOCTpOeHHE TpaduKoB (QYHKIWH, 3aJaHHBIX
pasnuuHBIME criocobamu. Brramcnenne 3HaueHne (QyHKIUM 1O 33JaHHOMY 3HAYEHHIO apryMEHTa IIPH Pa3In4HBIX
crioco0ax 3ananus GYHKIHA
7 CaoiicTBa QpyHKUIMM. 2 2
CpoiicTBa (YHKIMH: MOHOTOHHOCTH, YETHOCTb, HEYETHOCTb, OTPAHHYEHHOCTh, INEPHOIUYHOCTH. I[IpoMexyTkH
BO3pacTaHusl W yObIBaHUS, HAHOONbIIEe W HAUMEHbBIIEE 3HAYCHUS, TOUKH 3KCTPEMyMa(JIOKaJIbHOTO MAaKCUMyMa U
MUHHMYMa). BRIyKIT0CcTh QYHKIHI.
8 I'paduueckast uHTEpIpeTanus. 2 2
I'pauueckast mHTepnperanms. [Ipumepbl (YHKIMOHANBHBIX 3aBHCUMOCTEH B PEAIbHBIX IPOLECCAaX M SIBICHUSX.
OmnpeneneHrne OCHOBHBIX CBOMCTB YHCJIOBBIX (DYHKLMH, WILTIOCTpUpOBaHue MX Ha rpadukax. [locrpoenne rpaguxon
M3YYCHHBIX (DYHKIMH, WITIOCTPUPOBAaHHUE N0 rpadMKy CBOICTBA AIEMEHTAPHBIX (PYHKIHI.
9 IHocTpoenue rpagukoB GyHKIUM. 2 2
IMocTpoenue rpaduKoB N3ydIeHHBIX (PYHKIIHH, WITIOCTPUPOBAHKE 0 TPaHKy CBOMCTBA MIEMEHTAPHBIX (PyHKIHUH.
10 | Cnoxuas pyHkuus (KOMIO3HIHS). 2 2
Apudmernueckue omeparuu Hajx (yHkuusiMu. CriokeHue, BbluMTaHue QyHKuuil. OnpezeneHue KOMITO3HLUH
dyHKIHIA
11 | IpakTuyeckoe 3auATUe. [locTpoeHne KOMNO3UIMHN (PYHKIMIA. 2 3
BpImoHeHre MOCTPOCHHST KOMITO3UIHHA (YHKIIHH.
KoHncyabTanum u caMmocTosiTe IbHast padoTa 00y4aronuxcs: 6 3
BBIUHCIICHUE 3HAYCHUH (QYHKIMH MO 3aJaHHOMY 3HAYECHHIO apTyMeHTa IIPU Pa3iIMdYHBIX CHOco0ax 3amaHus (QyHKIWH,
OIIpe/ieIeHNEe OCHOBHBIX CBOMCTB YHCJIOBBIX (DYHKIWH, WIUTIOCTpUpOBaHME MX Ha TpaduKax; MOCTPOEHHE I'padHKOB
W3yYeHHBIX (DYHKIMH; HIUTIOCTPUPOBAHMUE 110 TpadyKy CBOHCTB AJIEMEHTAPHBIX (DYHKITHH.
uccienoBanue QyHKIUH M0 JaHHOMY IpaguKy.
- BBIITOJIHEHHE 11a0JI0Ha TPUTOHOMETPHYECKUX (DYHKIHH.
Tema 2.4. 12 | Od6paTHbie PyHKIMHU. 2

DyHKUMH, UX
cBOlicTBa U rpaduku

B3anmuo obpatubie ¢pyHkunu. O6macTh onpeneneHus U 00IacTh 3HaYeHUH oOpaTHOM (yHKIMH. ['paduk oOpaTHOM
dyaxmmu. Haxoxnenne dyakmmu, o0paTHO# nanHoi. [ToctpoeHne rpadikoB N3ydeHHBIX (DYHKIUH
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13 | Crenennas ¢pyHKuus
CrenenHass (yHKOMSA C HaTypadpHBIM [OKa3areneM, ee cBodictBa W rTpaduk. BEPTUKAJIBHBIE U
T'OPU30HTAJIBHBIE ACUMIITOThI TPA®UKOB. TPAG®UKU JIPOBHO-JIMHEWMHBIX ®YHKIIWMI

14 | Cnoco0bI npeoGpa3zoBanus rpaguKoB.
[IpeoOpazoBanus rpadyKOB: MapauIeNbHBII MEPEeHOC, CUMMETPUSl OTHOCHTENIFHO OCeil KOOpAWHAT W CHMMETPHS
OTHOCHTEJIBHO Hayajla KOOpJMHAT, CUMMETpus oTHocuTensHo npsimoil y = x, PACTSOKEHUE N CO)KATUE BJ10JIb
OCEM KOOPJIMHAT.

15 | IIpakTnuyeckoe 3ansTue. Pacrsiskenue u cxarue rpapuxoB
BrimonHeHue 3anaHuii Ha pacTsHKEHUE B CKaTHe TpauKOB BIIOJIb OCEH KOOPIUHAT.
OyHknny, X cBoiicTBa U rpaduxy. OnucaHue ¢ TOMOIIbI0 GYHKIMH Pa3IMYHBIX 3aBUCHMOCTEH, IPEICTABICHHE UX
rpaduyecKu, HHTEPIIpETanus rpauKoB.

KoncyabTanum u camocTosiTeIbHAast padoTa 00y4arlonuxcs:

BBIYMCIICHHE 3HAUCHWH (QYHKUMU 110 3aJaHHOMY 3HAUEHHIO apryMEHTa IPU Pa3IMYHBIX CHOC00axX 3aJaHusl (QyHKIWH,
OIpe/ieiecHe OCHOBHBIX CBOMCTB YHCJIOBBIX (DYHKIHWI, WJUTIOCTPUpPOBaHME HMX Ha Trpadukax; MOCTpOeHHE IpaduKoB
U3y4YEeHHbBIX (QYHKIIMH; WILTIOCTPUPOBAHUE MO TPaUKy CBOMCTB 3JIeMEHTAPHBIX (DYHKIIHH.
rcciiefoBaHue (YHKIUU 0 TaHHOMY TpaduKy.

- BBIIOJIHEHHE [1a0JI0HAa TPUTOHOMETPUYECKUX (PYHKIIHH.

Pazgen 3.
I'eomerpust.
Conep:xanue yueOHOro MaTepuasa
Tema 3.1 16 | 'eomeTpusi HA MIOCKOCTH.
OcHOBHbIE NOHATHS Bo3MoXXHOCTH T€OMETPHH AJIsl OMMCAHUS CBOWCTB PEATHHBIX MPEIMETOB U X B3aNMHOTO PACIIONIOKEHHUS;
cTepeoMeTpHu CBOICTBO OMCCEKTPHCHI yIila TPEYTrolbHUKA. Pemenne TpeyronbHIKOB. Beruncinenne OuccekTpuc, MeanaH, BbICOT,
paarycoB BIHMCAaHHOW W ONHMCAHHOW OKpYyXHocTed. DopMynbl miomaau TpeyroiabHuka: ¢opmyna [epona,
BBIPAXXKCHHUE IUIONIA M TPEYTOJIbHUKA Yepe3 PaJANYC BIMCAHHON M ONMCAHHOM OKPYKHOCTEH.
17 | T'eomeTpusi HA MIIOCKOCTH.
Brruucnienne yrioB ¢ BepIIMHON BHYTPU M BHE KPYyra, yIila MeXy XOpAOH U KacaTelnbHOM.
Teopema 0 mpousBeneHUU OTPE3KOB XopA. Teopema O KacaTreabHOW M ceKylled. Teopema O CymMMe KBaJIpaToB
CTOPOH M JMaroHaJiell mapajuienorpaMma.
Brincannsle n onucaHHbIe MHOTOYTONBHUKH. CBOMCTBA M IPU3HAKU BIIMCAHHBIX M ONMCAHHBIX YETHIPEXYTOIbHUKOB.
18 | 'eomeTprueckne MecTa TOYEK.
Pemenne 3a1a4 ¢ HIOMOILBIO TEOMETPUYECKUX NTPE0OPa3OBAHUI U TEOMETPUYECKIX MECT.
Teopema UeBs! u Teopema Munenas.
Oiuuric, runepodoia, napabosa Kak reOMeTpUYeCKUe MeCcTa TOYEK.
HepazpemnmocTs KJIacCHYeCcKHX 33134 Ha TIOCTPOCHHE.
CamocTosiTeIbHAsE PadoTa 00Y4YAIOLIMXCHA: COCTABICHHE TaOIHUIIBI-CIIPABOYHHAKA C Tpaduyeckoil WHTepHpeTanneit
onpezaeneHuil U TeopeM 1o teme: DopmyIibl INIAHUMETPUU
Brimonnenue pedeparoB Ha TeMy MO BEIOOPY:
« Mcropust BOSHUKHOBEHHS M Pa3BUTHS T€OMETPHNY,
« I'eomerpust EBxingay.
Tema 3.2 Copep:xanue yueOHOTr0 MaTepHaJia
IIpsimble u 19 | OcHOBHbIE IOHATHUS CTEPEOMETPHHU

IJIOCKOCTH B

Ponp akcmomatwkm B MAaTCMATHUKE, BO3MOXKHOCTH IMOCTPOCHUA MATCMATHYCCKUX TCOpI/Iﬁ Ha aKCMOMAaTHYECKOU
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NPOCTPAHCTRBE.

OCHOBE; 3HAueHHWe aKCHOMATHKH JUIS Jpyrux oOnactedl 3HaHWs W s OpakTUKA [IpsMble W TUIOCKOCTH B
npoctparcTBe. OCHOBHBIC TOHATHS CTEPEOMETPHH (TOYKa, MpsiMasi, IJIOCKOCTh, mpocTpaHcTBo). [IOHATUE Ob
AKCHUOMATHUYECKOM CIIOCOBE TIIOCTPOEHMA TEOMETPUU. Ilepecekatommecsi, mapauiedbHBIE H
CKpeIIMBaronyecs npsiMble. [lapaniensHOCTh TPSMOM 1 TNIOCKOCTH, MPU3HAKK U CBOICTBA. YTOJ MEX/y NPSMBIMH B
IPOCTPAHCTBE.

20

MapanienbHOCTH MJIOCKOCTEH.
[TapasnnenbHOCTh IIOCKOCTEH, NMPU3HAKU U CBOMCTBA

21

IlepnieHAMKYISIPHOCTD NPAMON U IVIOCKOCTH.

IlepnenaukynspHOCTh NpsAMBIX. [lepneHIuKyIIpHOCTh MPSMON U INIOCKOCTH, IPU3HAKU U CBOMCTBA. PaccrosiHue ot
TOYKH /IO TIIOCKOCTH. [IepleHauKyIsip ¥ HAKIIOHHAS K TUIOCKOCTH.

TeopeMa 0 Tpex IepUCHINKYIIIPaX.

22

IIpakTHyeckoe 3aHsATHE. YTO0J MEXKAY NPSIMOM M MJIOCKOCTHIO.
Yroa Mexay npsiMoi U INIOCKOCTHIO. PelieHune 3ajau Ha HaX0XKJIeHUE TeOMETPUYECKUX BEJIHYHUH .

23

IMapannenbHoe NPoeKTHPOBaHUE
[TapannensHoe npoektupoBanue. OproronansHoe npoekrupoanue. [IEHTPAJIbHOE ITPOEKTUPOBAHUE.
W300paskeHre MPOCTPaHCTBEHHBIX QUTYP.

24

IlepnieHAMKYJISPHOCTD IVIOCKOCTEH, IPU3HAKU M CBOCTBA

Paccrossnue wmexnay mnapamiensHeiMu  1iockoctsmu. PACCTOSHUE MEXY CKPEHUBAIOIUMUCA
[MPAMBIMMU. Yroa Mexny INIOCKOCTSIMH.

Pemrenue 3a1au Ha HaX0XKJICHUE T€OMETPUYECKUX BEJTHUNH

25

Yron mexay miI0CKOCTSIMH.

Vron mMexy miockoctsvu. JJBYTPAHHBIN YTOJI, TUHENHBIN YT'OJI ABYTPAHHOTO YTJIA.

[Inomans opTOroHANFHON MPOEKINH MHOTOYTONBHHKA. CBOWMCTBA MPSIMOYTOJIBHOTO Mapaienenuiena. Teopema o
JIMarOHaJIM IPSIMOYTOJIFHOTO NapaJuIesIeIHUIeaa.

26

CuMMeTpus B IPOCTPAHCTEE.

[MTOHATUE O CUMMETPUU B ITPOCTPAHCTBE (LIEHTPAJIbHAS, OCEBASI, 3EPKAJIbHAS). ITIPUMEPBI
CUMMETPHUI B OKPYXAIOIIEM MUPE. Iapamensubii neperoc. CUMMETPHS OTHOCHTENHHO TLIOCKOCTH.
IIpeobpa3oBanne MPOCTPAHCTBEHHBIX (QUTYP.

Buipl cuMMeTpHH, H300paKeHHE CHMMETPHH.

Koncyabrauus u caMocTosiTeJibHasi padoTa 00y4yaromuxcs:
Pemenne 3a1a4 Ha HAXOXKACHHE TEOMETPUUYECKUX BETMUUH.
Brmonnaenue pedepara Ha Temy (o BEIOOpPY):

«HM300pakeHre TPOCTPaHCTBEHHBIX (GHUTYP»,

«CuMMeTpus B ropoaex.

Paznen 4.
KomOnnaropuka

Tema 4.1
DJIeMeHTBI
KOMOMHATOPHKH

Coaep:xanue yueOHOro MaTepuasa

27

OcHOBHBbIE NOHATHA KOMOMHATOPUKHU
OCHOBHBIC TIOHATHS KOMOMHATOPHKH, (popmMyisl. [ToouepeHbIi U OJHOBPEMEHHBIN BBIOOP HECKOJIBKUX SJIIEMEHTOB
M3 KOHEYHOI'0 MHOKECTBA

28

Bbi6opka 31eMeHTOB.
@DopMysbl UKCIa MEPECTAaHOBOK, COUETAaHWH, pazMmenieHui. O3HAKOMIICHHE €O CHOCOOaMH pemIeHUsl  3ajad Ha
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MOJICYET YUCJIa Pa3MENICHUH, IePEeCTaHOBOK, COUETaHUM.

29 | IlpakTnyeckoe 3ansitue. PerieHue KOMOMHATOPHBIX 3a/a4.
Pemenne mpocTedmmx KOMOMHATOPHBIX 3ajad METOIOM Iepebopa. BrramcieHne B MPOCTEWIHMX —CIydasx
BEPOSTHOCTH COOBITHI Ha OCHOBE IOJCYETa YMCIIa MCXOMOB. DBpINoMHEeHUe 3aJaHuil 10 3alaHHON TeMe, pelIeHHe
MPUKJIIHBIX 331a4M B 00J1acTH NpodecCHOHAIBFHOM eI TeNLHOCTH.

30 | ®opmyna dunoma HeproToHa.
®opmyina Ounoma HeiotoHa. bunom HeioTona. ®opmysna Ounoma HeloToHa. MHOTOWIEHBI OT HECKOJIBKUX
MIEPEMEHHBIX, CHMMETpHUYEeCKHe MHOTOWIeHs! CBolcTBa OMHOMHANBHBIX K03¢¢unuenToB. Tpeyronshuk [lackams.

31 | IlpakTH4YecKoe 3aHSATHE. JIeMeHThl KOMOUHATOPUKH

Pemenne MPUKIIAJHBIX 3a/1a4U B obactu HpO(l)eCCHOHaHBHOﬁ JACATCIBbHOCTH..

KoHcyabTanuu U caMoCTOATEIbHASI Pad0Ta 00yYaOLINXCH:

Pemenne mpocredninx KOMOMHATOPHBIX 3aJad METOJIOM Ilepedopa, a TakKe C HMCHOJIB30BAHHEM H3BECTHBHIX (OPMYII;
BBIYKCIIEHHUE B IIPOCTEHINNX CIy4asX BEPOSITHOCTH COOBITHH Ha OCHOBE ITOJICYETA YK CIIa UCXOOB.

Brimonaenue pedepara Ha Temy:

«W3 ucropun KOMOWHATOPHKM.

Pa3znen 5.
Koopaunatsl u
BEKTOPbI

Tema 5.1
IMonsiTHe BeKTOPa B
NMPOCTPAHCTBE.

Coaep:xanue yueOHOro MaTepuasia

32

BexkTopsl.
IlonsTue BexTopa B nmpocTtpaHcTBe. Bekropsl. Moayns BekTopa. Kosunueaphsie BekTopbl. PasnoxeHue BekTopa 1o
JIBYM HEKOJUIMHEApHBbIM BeKTOpaM. PaBeHCTBO BeKTOpoB. ClI0KEHHE BEKTOPOB U YMHOKEHHE BEKTOPA Ha YHCIIO.

33

KoMnianapHble BEKTOPBI.
KomnianapHsie BeKTOpbl. PaziioxkeHue o TpeM HeKOMILTaHAPHBIM BEKTOpaM.

Tema 5.2.
Koopaunarsl u
BEKTOPBI.

34

CucremMa KOOpAMHAT
Buner cuctem koopamuHaT. JlekapToOBBI KOOpAMHATH B mMpocTpaHcTBe. OmnpeneneHne npsMOyroiabHOH (JIeKapTOBOW)
CHCTEMBI KOOpPAMHAT B IipocTpaHcTBe. [Ipeobpa3oBanue KOopAHUHAT.

35

Koopaunatbl BekTOpA.

Koopaunats! Bektopa. CroxeHHe BEKTOPOB M YMHOXEHHE BEKTOpa Ha 4yucino. PopMyiia pacCTOSIHUS MEXKAY OBYMS
Toukamu Vcmonb3oBaHue (OPMyINBI JUIE HAaXOXIEHHS PACCTOSIHUSI MEXIy JIByMsl TOYKaMH Ha IUIOCKOCTH, B
npocTpascTBe. Monynb BekTopa. @opMysia pacCTOSIHUS OT TOYKH 10 IJIOCKOCTH

36

Hcnoan3oBanue KOOPAMHAT IPHU PCIICHUU 3a1aY
KOOpJ]I/IHaTI)I CECpCAMHBLI OTPE3Ka, JJIWHA BEKTOpPA. Hcnons3oBanue KOOpAUHAT MpU PEHICHUNW MAaTCMAaTU4YCCKUX U
IIPUKJIAIHBIX 3a1a4

37

YroJa mexay BeKTOpamH.
VYron mexay Bekropamu. CkaiasipHOe NPOoU3BeAeHNEe BEKTOpOoB. [Ipoekius BeKTopa Ha OCb, YTOJI MEXKAY BEKTOpaMH,
CKaJISIpHOE MPOU3BECHHE BEKTOPOB.

38

Hcnoan3oBanue BEKTOPOB IPU PCIICHUHA 3a/1a1
Hcnonp3oBanue BCKTOPOB IpU pECHICHUU MATCMATUYCCKUX U MPUKIAAHBIX 3aJ1a4.

39

Yroa Me:xay npsiMmbIMU, MeK1y NPSIMOM M IJIOCKOCTBIO.
Yroa MeXIy IPsIMBIMHU, YTOJ MEKAY NMPSIMON M INIOCKOCTBIO, YPABHEHHE MIIOCKOCTH

40

IIpakTnueckoe 3ansTHe. Ucnonb30BaHuE BEKTOPOB IPH PelICHUH 32124
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| Hcnonp3oBanue BCKTOPOB IIpU PEHICHUU MAaTEMATUYCCKUX W MPUKJIAJIHBIX 3aJ1a4.

KoncyabTanuu U caMoCTOATEIbHASI PadoTa 00yYa0LINXCH:
Pemenue 3amad mo teme.
Brimonnenue noknana Ha TeMy: «BeKTopHOE IpOCTPaHCTBOY.

Pazgen 6.
Hauaua
MaTeMaTH4YeCKOro
aHa/IM3a
Tema 6.1. Coaep:xanue yue0HOro MaTepuasa
MocaenoBareabHocT | 41 IlocenoBaTe/IbHOCTH.

u. 3HaueHHEe W, METOJOB M pE3yJbTAaTOB aireOpbl M MaTeMaTHYeCKOro aHajiu3a ISl MOCTPOSHHS MoAeiei
peanbHBIX TPOIECCOB M CHUTyallui; pasiuuue TpeOOBaHUM, NMPEIbIBISIEMbIX K JIOKA3aTelIbCTBAM B MaTeMaTHKeE,
€CTECTBEHHBIX, COIMAJIbHO-IKOHOMHUYECKHUX U TYMaHUTapPHBIX HAayKaX, Ha TIPaKTHKE;

Crnoco6bl 3agaHust M CBOMCTBA YHCIOBBIX MOCIENOBaTeNbHOCTEH. HaxokoeHue WiICHOB MOCIENOBATENbHOCTEH.
[lonstne o mpemene mociemoBaTensbHOCTH. CyInecTBOBaHME — IIpelesla  MOHOTOHHOM — OrpaHHYEHHOM
TIOCIIEA0BATENILHOCTHU. JITMHA OKPY>KHOCTH U IUTOIIA b KpyTa Kak IPeJIelibl IIOCIeI0BaTeIbHOCTEN

42 CyMMupoBaHue Mocjae10BaTeIbHOCTel
CyMMmupOBaHHE IOCIIea0BaTeNIbHOCTEH. beckoHeuHo yObIBarolias reoMeTpuyeckas NpOrpeccHs U ee CyMmMa.
Ionsitne o HenpepeBHOCTH (yHKIMU. TEOPEMBI O IMPEJJEJIAX [NOCJEJOBATEJBHOCTENM. IEPEXO]] K
[NPEJEJIAM B HEPABEHCTBAX.

43 IMonsiTHe 0 HENMPePBLIBHOCTH (PYHKIUH.

Haxoxnenne mpom3BogHO#l mo ompeneneHuio IloHATHE 0 HempepbIBHOCTH (GYHKIMHA. OCHOBHBIE TEOPEMBI O
HenpepbBHBIX (QyHKIUAX. [loHatHe o mpenene ¢yHkmmn B Touke. [loBemenwe QyHKIMA Ha OSCKOHEYHOCTH.
ACHMIITOTEHI.

44 IlonsiTne 0 npousBoaHoOi GpyHKIUH.
[pupamenne ¢ynkuun. OnpeaeneHne mnpou3BonHOM. [loHATHE 0 mnpou3BoAHOW GYHKIMHU, (QU3WYECKUH U
TeOMETPUUECKUI CMBICI IPOU3BOIHOM

45 IIpaBuJia BpI4Mc/ICHHS IPOU3BOJAHbIX.
[Ipon3BoaHast CyMMBI, pa3HOCTH, IPOU3BEIECHHS M YaCTHOTO.

46 IIpou3BoaHbIC OCHOBHBIX YJIEMEHTAPHBIX GYyHKIUI.
TIpon3BOIHEIE OCHOBHBIX dIeMeHTapHbIX (yHkmmit. [IPOM3BOJHBIE CJIOXHOM M OBPATHOM ®YHKIHIA.
[IpumeHneHne NPOM3BOAHOW JUIS TPOBEACHHS NPUOIMKEHHBIX BBIUYUCICHUH, peIIeHHEe 3aJaddl HPUKIAJTHOTO
XapakTepa Ha Haxo)KJeHHe HanOOoJIbIIEro M HaMEHbLIEr0 3HaYCHUs

47 IIpakTnueckoe 3ansiTHe. IIpon3BoAHbIC OCHOBHBIX 3JIEMEHTAPHBIX (DYHKLMIA.
BelnosiHeHue 331aHii Ha HAX0XKJICHUE MPOU3BOJIHBIX 10 GOpMYyJiaM M IpaBHiIaM JUIs 3JIeMEHTapHbIX HYHKIMH.

48 I'eomeTpuyecKuii cMbIC/I IPOU3BOAHOM
YpaBHEeHHE KacaTelbHOH K rpaduKy QyHKIINH.

49 Du3znyeckuii CMbIC/ POU3BOIHOI.
Haxoxnenue ckopoctu [uist mpolecca, 3a1aHHoro Gopmysoii u rpadukom. Bropas nmpousBoaHas u ee puznueckuii
CMBICIL.

50 IIpusnak Bo3pacTtanus (YObIBaHMs) PYHKIMU.

[Ipm3Hak Bo3pacranus (yObiBaHusl) GyHKIHUU. KpuTrdaeckie TOUKH YHKIIMH, MAKCUMYMBI 1 MUHUMYMBI.
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[TpumeHeHHe npU3HaKa BO3pacTaHusi U yObiBaHHs GYHKIMU IPH UCCIIE0BaHUU QyHKIMIT

51 IIpakTnueckoe 3ansaTHe. IlocTpoeHue rpadpuka PyHKIUM € IOMOIIBIO POU3BOAHOM 2
ITpuMeHeHrEe MPOU3BOTHOM K MCCISTOBaHNIO QYHKITMH M IIOCTPOSHUIO TPadUKOB
52 Hcnosn3oBanue Npou3BOIHBIX. 2
Hcnonp3oBaHne NPOW3BOMHBIX TPH PEUIEHUM YypaBHEHHH M HEPaBEHCTB, TEKCTOBBIX, (GHU3MYECKUX U
TCOMETPHUUICCKHUX 3ada4, HAXOXKIACHUN HaI/I6OJ'II)IHI/IX 1 HAaUMEHbBIINX 3HAYCHUI.
53 IIpakTuyeckoe 3ansTue. Ilpumenenne Npon3BoOAHOM. 2
[Tpumeps! HCHOTB30BAHUS TPOU3BOAHON JUTS HAXOXKJCHUS HAMITYYIIIEr0 PEIICHNUS B MPUKIAIHBIX 3aa4ax.
KoHcyabTanuu U caMoCTOATEIbHASI padoTa 00y4Yarouuxcs: 13
Pewenne 3anau, mocrpoeHue rpaduKos.
BrimonHenue pedeparos Ha TeMy:
«McTopust co3naHusl MATEeMAaTHYECKOTO aHAJIN3ay,
Tema 6.3. Coaep:xanue yueOHOro MaTepuasa
IlepBooOpa3Has u 54 | OnpenesieHne nepBooopa3HoOi. 2
HHTErpaj [TepBooOpasnas. OCHOBHOE CBOMCTBO nepBooOpa3Hoii. [IpaBuia BeIYHCIEHHUS IEPBOOOPA3HBIX
55 Tpu npaBuJia HaX0XKACHHUA MEPBOOOPA3HBIX. 2
[TepBooOpazHble ameMeHTapHbIX QyHKIMi. HaxoxkaeHne nepBooOpasHbIX MO IpaBHiIaM 1 (OpMyJIaM.
56 | Nuterpan. ®opmyaa HeioTona-Jlelionuna. 2
[Tonstue 06 onpeneneHHOM HHTerpase. BeluncieHrne HHTerpaa.
57 | IIpakTuyeckoe 3aHaTHe. [Lnomaab KpUBOJIMHEHHON Tpanewnu. 2
Beruncnenue miomaad KpuBoJWHEWHON Tpanenuu.
58 | IllpuMeHeHne MHTerpaJa. 2
[Tpumeps! MpuMeHeHHs MHTETpaia B ((U3MKE U TEOMETPHH.
KoHcyabTanuu M caMocTosATeIbHasi pa0oTa 00y4aloLMXCsA: PEeLIeHHE 3a/1a4. 5
Paspen 7.
MHoOrorpaHHUKH
Tema 7.1. Copep:xanue yueOHOI0 MaTepHaJa
MHororpaHHMKH. 59 | MHororpaHnsle yribl. MHOrorpaHHHKH. 2
MHororpanHbie yriibl. MHOrOrpaHHUKH. BpINykible MHOrOrpaHHMKU. Bepiuunbl, pedpa, rpaHd MHOTOTpaHHHKA.
Passeptka Teopema Oitnepa. Pacrno3HaBaHue Ha uepTekax M MOIESIX HPOCTPAHCTBEHHBIX ()OPM; COOTHOILICHHE
TPEXMEPHBIX OOBEKTOB C MX OIHCAHHEM, H300paskeHneM. [300paxxeHne OCHOBHBIX MHOTOIPAHHHUKOB, BHIIIOJTHEHHE
JepTexeil 1o yCIoBHSAM 3a/1au MPOCTPAHCTBEHHBIX (POpM.
60 | IIpuzma. 2
[Tpu3ma, ee ocHoBaHMs, OOKOBBIE pedpa, BbICOTa, OOKOBasi IOBEpXHOCTH. [IpsiMast u HakJIOHHas mpu3Ma. IInomans
MOBEPXHOCTH NPHU3MBIL.
61 IIpaBuiabHas npusma 2
[TpaBuabHAs Mpu3Ma. DIEMEHTHI IPABUIBHON MPU3MBI, TIOMAAb TOBEPXHOCTH MPaBUIBHON Npu3Mbl CHMMETpHS B
IpHU3ME.
62 | IIpakTuyeckoe 3anaTue. [lapasnenenunen. Kyo. 2

apamnenenumen. Ky6. Cummerpust B ky0Oe, B mapajuieienumnee.
Haxox/ieHne 21eMeHTOB U Iuionaiei. Pacno3HaBaHue Ha 4yepTe)kax ¥ MOJEJISIX IIPOCTPaHCTBEHHBIE (DOPMEI
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Hroro 3a 2 cemecTp, 4acoB 186
OO0s13aTeNbHON ayTUTOPHOM HATPY3KH 124
B TOM YHCJIE€ IPAKTUICCKUX 3aHATHHA 30
Koncynbranmit 1 caMmocTosTeIbHON paboThl 00yJaroIerocs 62
2 Kkype, 3 cemecmp
Tema 7.1. 1 IIpakTnyeckoe 3anAaTHE. CeueHNA MHOTOTPAHHHKOB 2
MHoOrorpaHHUKH. Ceuennst MHOrorpanHukoB. [Toctpoenue ceuenunil. CeueHne npu3Mel, KyOa, mapanienenumneaa
2 Hupamuna 2
[Mupamuna, ee ocHOBaHME, OOKOBBIE pedpa, BEICOTa, OOKOBas MOBEPXHOCTh. TpeyroibHas MHpaMuia.
TpeyronpHas nmupamua, paclo3HaBaHHE Ha YepTeXax M MOJENSX IPOCTPAHCTBEHHBIX (DOPM; COOTHOILICHHE
TPEXMEPHBIX OOBEKTOB C MX OIMCAaHHEM, H300pakeHneM. M300paxeHne OCHOBHBIX MHOT'OI'PaHHHUKOB, BHIIOJIHEHHE
yepTexeil 1o yCIOBHSM 3aJ1au IPOCTPaHCTBEHHBIX opM. HaxoskaeHue mionaaen.
3 IIpakTnyeckoe 3anaTue. [IpaBuabHas nupamMuaa. 2
HpaBI/UH)HaSI nmyupamMujaa. Onpe)]eneHI/Ie HpaBHHBHOﬁ ImMpaMUuibl, OCHOBHBIC DJICMCHTHI U ITOHATHA.
Haxoxnenne miomanei u snemMenToB. CHM METpHsl B TUPAMHUJIE.
4 Yceuénnas nupamujaa. 2
Omnpenenenyue yceu€HHOW INUPAaMUIbI, OCHOBHBIE OSJIEMEHTHI M TOHATHS. YcCedy€HHas NpaBHWiIbHAs NHPaMUIA,
OCHOBHBIC 3JIEMEHTHI M OHsITHs. HaxokeHue mionaaei 1 3JIeMEeHTOB.
5 IIpakTnyeckoe 3anaTHe. CeyeHne MMPaMH/bI. 2
Ceuenus MHOTOorpaHHuKa IlocTpoeHue ceueHui.
6 IIpencrasiieHue 0 NPABUJIbHBIX MHOTOTPAHHUKAX. 2
IMoctpoenne cummerpuunsix (uryp. IIpeacraBneHne o MpaBMIBHBIX MHOTOTPaHHMKAX (TeTpaszp, KyO, OKTasip,
Jo7ieKasip u uKocasap). Paseéprka. Cummerpus B KyOe, B apajuienenuiiesie, B mpu3Me u nupamuzae. Mzo0paxeHue
OCHOBHBIX MHOTOTPaHHMKOB. [IpnMepsl cuMMeTpuil B OKpy’KaromeM MHpe. JJIEMEHThl CHMMETPHUH TPaBHIBHBIX
MHOTOIPaHHHMKOB. Pa3BepTku npaBMWIIbHBIX MHOTrOrpaHHUKOB. Teopema Ditnepa.
KoHcyabTauum U camocTosiTeIbHAs padoTa 00y4aloUIuXcs:. 10
BrinosiHeHue Moenell MHOTOTpaHHUKOB 110 pa3BEPTKAM U PELLIEHUE 3aay.
[oxroroBka pedepara Ha Temy (110 BEIOOPY):
«[IpaBuIIbHBIE U TTOTYNPABHIBHBIE MHOTOTPAaHHUKI,
«MHOTrOMepHast CHMMETPHS»,
«[lnaToHOBHI TENAY,
Pazgen 8.
TeJsia U IOBEPXHOCTH
BpalleHus.
Tema 8.1 Coaep:xanue yue0HOro MaTepuaa
Mumnap. Konyec. 7 Huaunpap. 2
lap u chepa. Huwmaap. OcHOBaHME, OCh, BHICOTA, OOKOBas MOBEPXHOCTh, oOpasyromas, passepTka. OCEBBIE CEUEHUSA U
CEYEHIA  TTAPAJUIEJIBHBIE ~ OCHOBAHUIO.  ®opmynsl  miom@aad  MOBEPXHOCTEH  IUIMHIpA.
LHWJIMHAPUYECKHUE IIOBEPXHOCTHU
8 IIpakTuyeckoe 3anaTue. ununap. 2

Haxoxxnenune miomanen u 3neMeHToB. Pemmenue 3agadq.
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Komnyec.
Konyc. OcHoBanus, obpa3syromas.BeicoTa. Pa3zeprka. DopMmyrbl TIIOMmAamM TOBEPXHOCTH  KoHyca. [lnomans
OOKOBOW MTOBEPXHOCTH, IUIOMIAIb MOTHON MOBEpXHOCTH. OCEBBIC CEUCHHS W CEUEHMUS, MapajuIebHBIe OCHOBAHHIO.
Ommmnc, runepbora, mapadoia kak ceueHus Konyca. Kornueckue mopepxHocTd. DOpMYITBI IUTOMAAHN TOBEPXHOCTEH
KOHYyCa.

10

YceuéHHBIN KOHYC.

VYceuennblit koHyc. OCHOBaHHE, OCh, BBICOTa, OOKOBas mOBepxHOCTh. OOpasyromias. Pa3seprka Permenue
MPUKIAAHBIX 3amad. DopMmymsl miiomagu moBepxHocTedl KkoHyca. OcCeBBIE CEUYEeHHS W CEUCHHs, MapajuleIbHBIC
ocHoBanuto. Bemosnuenue ceuenuii. DJIJIMIIC, TUTIEPBOJIA, [TAPABOJIA KAK CEYEHUS KOHYCA

11

lap u chepa.
[ITap u chepa, ux ceuenus. Beimonaenne ceuennii. KacarempHas IIOCKOCTh K cdepe.

12

YpaBHeHne cepsbl.
YpaBHEeHHE OBEPXHOCTH B IPOCTPAHCTBE, YPaBHEHUE CEpPHI.

13

Cdepa, BiucaHHasi B MHOTOTPAHHUK M TeJIa BPaLIeHMs.
Cdepa, Bricannas B ky0. Cdepa, BiimcanHasi B KOHYC, IHJIHHJIP.

14

Cdepa, onucanHast 0K0JI0 MHOTOTPAHHHKA M TeJl BpallleHN .
Cdepa, ormmcanHas OKoJI0 Ky0a, IWIMHIpa, KOHYCa.

15

PaziuyHble KOMOMHALMY MHOTOTPAHHMKOB M TeJI BpallleHHs.
[Ipusma, BnucanHas B uwiuHiap. [lpusma, omucaHHas okojo wuwiuHApa. KoHyc, BHOUCaHHBIA B LMIUHAP.
Konyc,onrcanHpIil OKOJI0 ITWJIMHIPA

KoncysabTanum u camocTosiTeIbHast padoTa o0y4alouuxcs:
BrimoHeHne Moieneit Tel BpaleHus o pa3BEPTKAM.
Brmonaenne pedepara Ha Temy: « KoHndeckne cedeHns M HX IPUMEHEHHUE B TEXHHUKEY.

Pazgen 9.
N3mepenns B
TeOMeTpPHUH.

Tema 9.1
O0BeMBI TEJI

Coaep:xanue yueOHOro MaTepuasa

16 | O6beM mMpAMOYIoJHLHOTO Mapasijieaenunena.
[NOHATHUE Ob OBBEME TEJIA. O6sem u ero n3Mmepenue. Uarerpansnas Gopmyna oopema. CBOHCTBa 00HEMOB.
O0beM KyOa, 00beM NPsIMOYTOJIHOTO NAapaJUIeIeN e Aa, NapaJuleIenuneaa
17 | IIpakTH4yeckoe 3ansitue. O0bEM NPAMOI PU3MBIL.
dopmyia oobema npusmbl. Perienue 3a1a4y ¢ ucnosb3oBaHueM GopMys 00bEMOB.
18 | IIpakTH4yeckoe 3ansiTHe. O0BEM HUIUHAPA.
dopmyna odbemMa muuHaApa. Pemenue 3a1ad ¢ MCIOJIb30BaHuEM (HopMyJT 00beMa IHIIHHIPA.
19 | IpakTnyeckoe 3aHsaTHE. POPMYJIBI 00BEMA MMPAMHUIBI.
Dopmyrna o6béma nupaMuibl. Pemenue 3a1au ¢ UCIoIb30BaHHEM (GOpMYI1 00beMa THPAMUIBL.
20 | IIpakTuyeckoe 3ansiTue. @opMy.abl 00beMa KOHYCA.
Pemenue 3a1a4 ¢ ucnosip3oBaHueM (popMys 00beMa KOHyCa.
21 O0beMbl HAKJTOHHOH NPHU3MbI, TUPAMHU/ABI U KOHYCA.
Wnterpansras ¢popmyna odbema. Berancnenne o0beMOB HAKIIOHHOW MPU3MBI, THPAMHUIBI M KOHYCA C ITOMOIIBIO
OIIpEeIeTIEHHOT 0 NHTErpana. Pacyér miomaan moBepxXHOCTH C UCTIOIb30BAaHUEM (popMyIL.
22 | IlpakTuyeckoe 3ansitue. @opMy bl 00beMa MIapa M IIOIAIH cephl.
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Pemenue 3a1a4 ¢ ucnosb3oBanueM Gopmylibl 00beMa 1apa U mwiomaau chep

23

ITonooOue TeJ.
IMomo6ue ten. CocraBienue otHomeHus moxoous uryp. OTHOILEHWE OFBbEMOB ITOJJOBHBIX TEJIL.
OTHOUIeHUS IUIONIa/Ied NOBEpXHOCTEH 1 00hEMOB OOOHBIX TEJ.

KOHCyJILTﬁIIPIH H CAMOCTOAATEC/JIbHAas paﬁoTa Oﬁy'-lalOIIII/IXCH: PCUICHUC MMPUKIIAAHBIX 3a4a4.

Paznen 10.
JJIeMeHThI TeOpUH
BEpPOSAITHOCTEH U

MaTeMATHYeCKOM
CTATHCTHKH
Tema 10.1 Copep:xanue y4e0HOI0 MaTepHaJia
Co0ObITHE, 24 Co0bITHE, BEPOSITHOCTH COOBITHS
BePOSITHOCTh BeposTHOCTHBIM XapakTep pa3lUYHBIX IIPOLIECCOB M 3aKOHOMEPHOCTEH OKpPY)KAIOIIEr0 MHpa. YHHUBEPCANbHBIH
coObITUS XapakTep 3aKOHOB JIOTHKM MAaTeMaTHYECKHX pPAaCCYy)KICHHH, WX MPUMEHHMOCTh B DPa3IM4YHBIX O00IaCTIX
4eJOBEUECKO nesTenbHOCTH. CoOBITHE, BEPOATHOCTh COOBITHS, CIOKEHHE W YMHOXKEHHE BEPOSTHOCTEH.
OremeHTapHble U ClOXHBbIe coObitust  [loHsTme o He3aBucuMmoctH coObitmii. BEPOSTHOCTb U
CTATUCTUYECKAS HACTOTA HACTYIUIEHHM A COBBITHUS.
25 IIpakTnyeckoe 3anATHE. BeposiTHOCTH COOBLITHSA
PaccmoTpenue cimy4aeB M BEpOSITHOCTH CYMMBI HECOBMECTHBIX COOBITHH, BEpOSTHOCTH MPOTHBOIIOJIOKHOTO
coObITHs. BBIUKMCIATH B MPOCTEHIIMX CIIy4asiXx BEPOSITHOCTH COOBITHII HAa OCHOBE TOJICUETA YMCIIa HCXOJIOB.
26 IloHsiTHE 0 HE3ABUCHUMOCTH COOBITHIA.
JuckpeTHas ciydaiiHas BEIMYMHA, 3aKOH €€ pacnpeneneHus. UncaoBble XapaKTEpUCTHKH JUCKPETHON CIy4alHOU
BesnauHbL. [ToHSITHE 0 3aKOHE OOIBIINX YHCEIL.
Tema 10.2 Copep:xanue yueOHOI0 MaTepHaJia
IIpeacraBienue 27 IIpeacraBieHue JaHHBIX (TA0JIULBIL, AMATPAMMbBI, rpaguUKH).
JAHHBIX (TA0aMIbI, [IpencraBneHne naHHBIX (TaONWIBI, AUArpaMMBbl, TpaduKH), TeHepalbHas COBOKYIMHOCTh, BbIOOpka. Pabora c
JMarpamMmmel, nmanabiMH. [loHsiTe 0 cpemHed apudmernueckod, Meanane. [IoHsATHE O 33amadyax MaTeMaTUYECKOH CTATUCTHKH.
rpagukn) Amnanu3 nH(pOpPMaIUN CTATHCTHYECKOTO XapakTepa. AHaNIN3 pealbHbIX YMCIIOBBIX JAHHBIX, IIPECTABICHHBIX B BUIE
Jarpamm, rpaduKoB;
28 | IlpakTH4eckoe 3aHsATHEe. BepoATHOCTHBIE MEeTO/ABI PelIeHUs 3a1a4.
Pemenne npakTHUeCcKuX 3a7a4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOIOB.
CamocrosiTesibHasi padoTa 00y4alOUIUXCS: MMOJAroTOBKa cooOIeHnid Ha TeMy: «CTaTHCTHKAa W BEpOSTHOCTh B MOEH
Oyayiei padoTey.
Paszgen 11.
YpaBHeHus u
HEPABEHCTBA.
Tema 11.1 Copep:xanue y4e0HOr0 MaTepHaJia
PaBHOCHIBHOCTB 29 IIpakTuyeckoe 3aHsTHE. PABHOCHIBHOCTH YPaBHEHMIA.
YPaBHEHMIl U cucTeM PaBHOCunbHOCTE ypaBHeHUIl. OCHOBHBIE NPHEMBI UX pPEUICHUS (pa3sIoKeHHE Ha MHOXKHTEIH, BBEICHHE HOBBIX
YPABHEHHI. HEU3BECTHBIX, OJICTAHOBKA, rpaduueckuii MeTo). PemeHre paroHaabHbIX YPAaBHEHHMH.
30 | IpakTtunyeckoe 3aHATHE. PABHOCHIBHOCTH CHCTEM ypaBHEHHIl.

Cuctembl ypaBHeHHH. PaBHOCWIBHOCTB cucTeM ypaBHeHHH. OCHOBHBIC IIPHUEMBI PEIICHHS CHCTEM YPaBHCHHI:
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MIOJICTAaHOBKA, alre0pandeckoe CI0KEHHE, BBEJACHHE HOBBIX NEPEMEHHBIX. PelleHne CHCTeM ypaBHEHHH C IBYyMs
HEU3BECTHBIMH (ITPOCTEHIIIE TUITHI).

Tema 11.2
IToxa3aTeanHble,
JorapupmMuyecKue,
TPUTOHOMETPUYECKH
€ ypaBHEeHHS U
CHCTEeMbl YPaBHeHUI

Coaep:xanue yueOHOro MaTepuasa

31 IIpakTnyeckoe 3anaTue. HppanuonajinHee ypaBHeHus .

Pemenne uppanuoHanbHbIX YPaBHEHHH.

OCHOBHBIE IPHEMBI HX PEIICHHUSL.
32 | IpakTnyeckoe 3anaTue. [lokasaTe/bHbIe ypaBHEHMSI.

[TokazarenpHble ypaBHeHHS. OCHOBHBIC TPHEMBI MX pellicHUs. Perenne ypaBHEeHH.
33 | lIpakTuyeckoe 3anaTHe. Jlorapudpmuyeckue ypaBHeHuUsl.

Jlorapupmuyeckue ypaBaeHus. OCHOBHbIE ITpUEMbI UX peleHus. PemeHne ypaBHeHU.
34 | lIpakTnyeckoe 3aHATHE. TPHrOHOMETPHYECKHE YPABHCHHS.

Tpuronomerpudeckue ypapHeHusl. OCHOBHBIC IPHEMBI HX pelieHus. Perenne ypaBHeHUH.
35 IIpakTnyeckoe 3anAaTHE. CHCTEMbI YPABHEHMIA.

Pemenne cucreM ypaBHEHHH ¢ IBYMS HEM3BECTHBIMH. M300pakeHHWe Ha KOOPAMHATHON TUIOCKOCTH MHOYKECTBA
peLICHUH ypaBHEHHH C ABYMs IEPEMEHHBIMHU U HX CHCTEM.

KOHCyJII)TﬂIII/IH H CAMOCTOSATC/IbHAasA paﬁoTa oﬁyqamumxcsl: PCUICHUC 3a1a4 U IPUMCPOB.

Tema 11.3. Copep:xanue yueOHOr0 MaTepHaJa
Hepagencrsa. 36 | HepaBeHcTBa.
PaBHOCWIIBHOCTb HEpaBEHCTB. PellleHne cucTeM HEpPaBEeHCTB ¢ OJHOW NEpeMEHHOM. PalyoHanbHbBIE HEPaBEHCTBA.
Merton wunTepBasnoB. JlokazaTenbcTBa HEpaBEeHCTB. HepaBeHCTBO 0 cpenHeM apu(METHUECKOM M CPEJHEM
TEOMETPUYECKOM JBYX YHUCEIL.
37 | lIpakTn4eckoe 3ansaTue. UppanuonanbHbie HEPaBEeHCTBA.
Hppaunonansable HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PEILICHHUS.
38 | IpakTnueckoe 3ansaTHe. [lokasaTeqbHbIe HepaBeHCTBA.
IToxa3arenbHble HepaBeHCTBA. OCHOBHBIC IPHEMBI UX PEILICHHUS.
39 | lIpakTuyeckoe 3anaTue. Jlorapudpmuyeckue HepaBeHCTBA.
Jlorapugpmudeckue HepaBeHCTBa. OCHOBHBIE IPUEMBI UX PEIICHHUS
40 | IIpakTH4yeckoe 3aHsiTHEe. TPUrOHOMETPHYECKHE HEPABECHCTBA
TpuroHomerpudeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI HX PEILICHHSL.
Tema 11.4. Coaep:xanue yueOHOro MaTepuasa
Hcnonb3zoBanue 41 Hcnonb3oBanue CBOMCTB U rpad)MKoB (YHKIUI IPU PelICHUH CUCTEM YPABHEHHH.
cBoiicTB U rpadgukos [Tpumepsl UCTIONB30BaHUS CBOMCTB M TPauKOB (YHKIMA IPH PEUICHWH CHUCTeM ypaBHeHHWH. M300pakeHme Ha
¢ynxumii npu KOOPJAMHATHOM IJIOCKOCTH MHOYKECTBA PEIICHHUI CUCTEM YPABHEHHH C IBYMsI IEPEMEHHBIMH.
peleHuH CucTeEM 42 | Hcnonb3oBaHHue CBOICTB M rpadukoB (pyHKINMI NPH pelieHNH HePaBeHCTB
YPaBHEHU U Hcnionb3oBaHne CBOWCTB M rpadyKoB (YHKIMH TNpH pelIeHUH HEpaBeHCTB. M300pakeHnMe Ha KOOPIMHATHOM
HEPABCHCTB. IIJIOCKOCTH MHOXXCCTBa peI_HeHI/Iﬁ HCPABCHCTB C ABYMS IICPEMCHHBIMU U UX CUCTEM.
Tema 11.5. Coaep:xanue yueOHOro MaTepuasa
IIpumenenne 43 | IlpuMeHeHHE MATEeMATHYECKUX METO/A0B 151 PellIeHHsI coflepKaTeIbHbIX 3a1a4
MaTEeMATHYEeCKHX [TpuMmeHeHne MaTeMaTHYECKUX METOAOB AJISI PEIICHHS COACPKATENbHBIX 3a/ad M3 Pa3IHYHBIX OoOyacTeil HayKHW W
METO/I0B J1JIsl npakTuky. MHTepnperanys pe3yabTaTa, yueT peaabHbIX OTPaHUYEHUI.
peunieHus 44 | IlpakTu4eckoe 3ansTne. Pemenune 3agau.
COAECPKATEIbHBIX [TpuMeHeHHe MaTeMaTHUECKUX METOJIOB JUIsl peIlleHHs IPUKIAHbIX 3a1a4. Pasnuune TpeGoBaHuUil, MpeIbsIBIIEMBIX
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3agavd K J0Ka3aTeJbCTBaM B MATEMATHUKE, C€CTCCTBCHHBIX, COLHAJIbHO-D3KOHOMHUYECKHUX W TYMAaHHUTAPHBIX HayKax, Ha
npakTuke. Perenue 3amaq

KoHcyabTanuu H caMocTosITeIbHAsI PA60Ta 00y4aIOLIMXCSI: PEIICHHe 3a/1a4. 9

IIpoMeskyTouHasi aTTecTanys B (popMe IK3aMeHA

Hroro 3a 3 cemectp, yacoB 132
O06s13aTenbHON ayTUTOPHOM HATrpy3KH 88
B TOM YHCJIE TIPAKTHYECKUX 3aHATHH 46
KoHcynpranuit u caMOoCTOSATEIbHON pabOThl 00YUAIOIIETroCst 44
Bcero, gacos 441
OOs13aTenbHON ayTMTOPHOMH HArpy3KH 294
B TOM YHCJIE TIPAKTUYECKHUX 3aHATHH 94
KoHcynpTaluii 1 caMOCTOSITEIbHOM paboThl 00YYAIOIIEerocs 147

J1sl XapakTepUCTUKU YPOBHSI OCBOEHHUSI y4eOHOT0 MaTepualla UCIOJIb3YIOTCS Cieyonue 0003HaueHus:

1. — 0O3HaKOMUTENbHBIN (y3HaBaHUE PAHEE N3YUYEHHBIX 00BEKTOB, CBOWCTB);

2. — penpoayKTUBHBIN (BBIIIOJHEHUE IEATEIIBHOCTH 10 00pa3ily, MHCTPYKLUHU WU MO/ PYKOBOJICTBOM)

3. — IPOYKTUBHBIN (IUTAaHUPOBAHNE U CAMOCTOSITEIILHOE BBIIIOJHEHHUE JIEATEIIbHOCTH, PEILIEHUE POOJIEMHBIX 3aa4)
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3. YCJIOBUS PEAJIMZALIMU ITPOT'PAMMBI IPEJMETA

3.1. TpeOoBanuss K MHHUMAJIBHOMY  MAaTepPHAIbHO-TEXHUYECKOMY
odecneyeHHIo:

Peanuzaumss nporpaMmbl mIpeaMera TpeOyeT Hamuuus YydeOHOro KaOuHeTa
MaTE€MaTUKH.

O6opynoBaHue yueOHOTO KaOMHETa:

- TI0CaJOYHBIE MECTA M0 KOJIMYECTBY OOYUaIOIIUXCS;

- paboyee MECTO MpenoaaBaTes;

- MCJIOBadA OOCKaA,

3.2. UudopmannonHoe odecrieueHre 00ydeHust
Ilepeyens y4eOHbIX wu3gaHuii, WMHTepHeT-pecypcoB, I0NOJHHUTEIbLHOMN
JINTEPATYPHI

OcHosHble UCMOYHUKU.

1. bammakoB, M. 1. Marematuka : yueOHUK JuIs cTyn. yupexaeHuit CIIO /
M. U. bammMakos. - 6-¢ usn., crep. — M.: ULl «Axagemus», 2019. — 256 c. —
TeKcT : HemoCpPEeACTBEHHBIN.

Cnpasounas:
1. AnteinoB I1.1., baspun .1 n np. «Marematuka» bonbiion cnpaBOYHUK AJIs
LIKOJIBHUKOB M nocTynaromux B By3bl. M., OO0 «lpoda» 2006 r.
2. Beironckuit M. . «CnipaBouHuK o BeIciied mateMatuke». M.,Act. 2002 r.

3. demunoBuu B.II. «3agaum u ynpaxHeHHs MO MAaTEMaTUYECKOMY aHAJIU3y VIS
BTYy30B». M., 2003 r.
Humepuem pecypcuwi:

1. http://www.exponenta.ru/educat/links/l educ.asp#0 — [lone3Hbie CCHIIIKH Ha
CaliThl MaTeMaTUYECKOM M 00pa30BaTENbHOM HANpPaBICHHOCTH: YUueOHbIC
MaTepuabl, TECThI

2. http:// www.fxyz.ru/ - UHTEpakTUBHBIN CIPABOYHUK (POPMYI U CBEJICHUS TIO
anredpe, TPUTOHOMETPHH, TEOMETPUH, (HHU3HUKE.

3. http://maths.yfal.ru - CrnpaBo4YHHMK COAEpPKHUT MaTepHA MO MaTeMaTHKE
(apumernka, anredpa, reOMeTpus, TPUTOHOMETPHS).

4. allmatematika.ru - OcHOBHbIE (QOpMyJIBl MO ajiredpe M T'E€OMETPUHU:

TOKJICCTBCHHBIE npeodpazoBaHus, IPOTrpecCu, IPOU3BOIHAS,
CTepEeOMETPHS U TIPOY.

5. http://mathsun.rw/ — Hcemopus mamemamuxu. buorpadun BeTUKHX
MaTeMaTHKOB.

6.www edu .ru/dok edu asp
7.http // www mat. September .ru
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4. KOHTPOJIb U OEHKA PE3YJIbTATOB OCBOEHWUS ITPEJIMETA
KonTponb u oneHka pe3yiabTaToB OCBOEHHUS Y4eOHOTO MPEAMETa OCYIIECTBIISCTCS

npernogaBarcjicM B IMPOLCCCE
U TPOMEKYTOYHOIO
VH/IMBUAYAJIbHBIX W/UJIM TPYNIIIOBBIX

TEKYIIETro

MPOBEICHUSA
KOHTpOJIA, a

TaKXeC

BBITTOJIHCHUA

YYEOHBIX M NPaKTHYECKUX 3aHSATHIA,
00yJarOIIUMUCS

BHEAYIUTOPHBIX caMocTosTeNbHbIX padoT (BCP)

Pasoen Pezynemamer | Buo Dopmbl u Memoosl Buo Dopma Oyenxa
u/unu 0C80€eH s KOHMpOs. | KOHMPOs OYeHouHo2o | unousudya | pesynoma
mema npeomema * cpedcmea | IbHO2O moe
yuéma
ycneeaemo
cmu
Paznen 1 TectupoBaHue. Tecr. Y4eOHsIit banbnas
Tema Brmomnaenne BCP 3amanue KYpHAI. OIIeHKa
1.1.-1.2. 1 . nns BCP 3HaHUN U
Texymmii N
yMEHHH
(2-5)
Pazmen 2 YCTHBIN 1 THCBMEHHBIA Kontpons YVueOuslit banbnas
Tema ompoc. HbIE JKypHaJl. OIlEHKa
2.1.-24. Brinonnenue BOIPOCHL. 3HaHUN U
1,2 . | mpakTHUeckux padoT u 3amanue YMEHUH
Texymmii
BCP i ¢: (2-5)
IIpaKkTH4ec
KUX paboT
u BCP
Paszgen 3 VY CTHBIN 1 THCHEMEHHBIA Bomnpocet Y4eOHsIit Banpaas
Tema orpoc. W 3aJaHus | JKypHal. OLICHKA
3.1.-3.2. Brmmosnnenue I 3HAHUU U
12 MPaKTHYECKUX PaboT 1 orpoca. yMEHHH
? Texymmii | BCP 3ananue 2-5)
JUIst
MpaKkTHyec
KUX paboT
u BCP
Pazmen 4 VY CTHBIN 1 THCHEMEHHBIA Bomnpocet Y4eOHbIit Banpaas
Tema 4.1 o1poc. U 33JaHus | JKypHal. OLICHKa
Brinonnenue JUTSt 3HAHUN U
12 NpaKTHYECKUX paboT U ompoca. yMeHui
? Texymmii | BCP 3ananue (2-5).
JuIst
MpaKkTHyec
KHX pabot
u BCP
Pa3znen 5 VY CTHBIN U NHCBMEHHBIN Bonpocst YueOHsIit banbnas
Tema orpoc. W 3aJaHusl | JKypHa. OLICHKa
5.1-5.2 Brimonnenune JUTSt 3HAHUN U
12 NpaKTHYECKUX paboT U ompoca. yMeHui
’ Texymmii | BCP 3ananue (2-5)
JuIst
MIpaKTHYeC
KHX pabot
u BCP
Paznen 6 1,2 Texymmii | YCTHBIM U NHCbMEHHBIN Bonpocst YueOHsIit banbnas
Tema onpoc. Brinonnenue W 3aaHUS | JKypHAaJ. OILICHKA
6.1- 6,3 MpPaKTHYECKUX paboT U JUIs 3HAHUH U
BCP ompoca. YMEHUH
3ananue (2-5)
JUIs
MIpaKTHYeC
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KHX paboT

u BCP
Pazgen 7 Y CcTHBIN 1 MUCHbMEHHBIA Bompocet YueOHbIi Banpnas
Tema7.1 onpoc. Y 3aJaHusl | JKypHall. OLICHKa
Brmonnenue IS 3HAHMH U
192 MPAaKTUIECKUX paboT u ompoca. YMEHHI
’ Texymmii | BCP 3ananue 2-5)
TS
MIpaKTHIecC
KHX paboT
u BCP
Pazgen 8 Y CcTHBIN 1 MICHbMEHHBIA Bompocet YueOHbIi Banpnas
Tema 8.1 ompoc. Y 3aJ]aHusl | JKypHAaI. OIlCHKA
Brmonnenue IS 3HAHMH U
12 MPAaKTUYECKUX padoT U ompoca. YMEHUH
’ Texymmii | BCP 3ananue 2-5)
ISt
MpaKTHYec
KHX paboT
u BCP
Paznen 9 VY CTHBIN U MHCEMEHHBIN Bomnpocsr VYueOnslii | banbhas
Tema 9.1 ompoc. Y 3aJ]aHusl | JKypHAaI. OIlCHKA
Brmonnenue IS 3HaHUHN U
12 MPAaKTUYECKUX padoT U ompoca. YMEHUH
’ Texymmii | BCP 3ananue (2-5)
IS
MpaKTHIeC
KHX paboT
u BCP
Paznen VY CTHBIN U NMCBMEHHBII Bompocel YueOHbIi banbHas
10 orpoc. W 3aJaHus | JKypHAIL. OIIeHKa
Tema Brmonnenue IS 3HAaHUHN U
10.1-10. 12 MPaKTUYECKUX padoT U ompoca. YMEHUI
2 ’ Texymmii | BCP 3ananue (2-5)
s
MpaKTHYeC
KUX paboT
u BCP
Pasmen 11 VY CTHBIN 1 THCBMEHHBIA Bomnpocet Y4eOHsIit Banpaas
Tema orpoc. W 3aJaHus | JKypHAIL OIICHKA
11.1-11.5 BrmmonHenne s 3HAHWUH U
12 MPaKTUYECKUX paboT u orpoca. YMCHUH
? Texymmii | BCP 3ananue 2-5)
s
MIpaKTHIeC
KUX paboT
u BCP
Y4eOHsl DK3aMeH Dk3amenar | YueOHBII Banpuas
i TpomesyT HWOHHBIE JKypHaIL. OLEHKA
peaMeT 1,2 5 3aJIaHUs DK3aMeHall | 3HAHUH B
OYHBII N
HMOHHAas YMEHHH
BEIOMOCTh | (2-5).
3VH *
1 — 3HaHus

2 - yMeHHA




OIIEHKA OCBOEHMHSA OBYYAIOIIIUMHUCHA ITPOI'PAMMBI B YACTH
JOCTUXEHUSA INYHOCTHBIX PE3YJIBTATOB

Kon
JIMYHOCTHBIX
pe3yJbTaToB Kpurepun JIP Metoabl H3MepeHus
peanuzaunu noxkasareJei JIP
NPOrpaMMmblI
BOCHUTAHUS
JlemoHCTpanus uHTEpeca K Oyaymei nmpodeccum; Onpoc
[lonoxurenbHass  JWHAMHUKAa B OpraHM3aluu | AHKETUPOBAHUSA
CcOOCTBEHHOM y4eOHOMH JIEeATEeIIbHOCTH no | Konkypcel
pe3yiabTaTaM ~ CaMOOLICHKH, caMOaHaluM3a U | mpodmacrepcTBa
KOPPEKLIUHU €€ Pe3ysIbTaToB; TBopueckue 3agaHus U
[IposiBienne BbICOKONPO(ECCHOHAIBHONW TPYIOBOH | aHAIN3 UX BBITIOJTHEHUS
AKTUBHOCTH; TectupoBanus
Yyactue B HCCIEAOBATENIBCKOM M IPOEKTHOM | Pa3IMYHOIO BHJA
pabore; WuauBuayanbHbIe
P 4 Yyactue B KOHKypcax  Mpo(ecCHOHAIBLHOTO | Oecelibl

MacTepcTBa,  ONUMIMAAaXx MO0  NpodeccuH,
BUKTOPHUHAX, B IPEAMCTHBIX HCICIIAX
KOHCTpYKTHBHOE B3aMMOJCHCTBHE B yueOHOM
KOJUIEKTUBE/OpUraie;

[IposiBieHue KYJIBTYPBI HoTpeOICHUS
UHPOpPMALIMU, YMEHHH M HaBBIKOB MOJb30BAHUS
KOMITBIOTEPHOW TEXHUKOW, HAaBBIKOB OTOOpa W
KPUTUYECKOTO aHaiu3a HHQOpMaIUH, YMEHHS
OPHEHTHPOBATHCS B UH(GOPMAIIMOHHOM
HPOCTPAHCTRBE.
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