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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
cuemuaipHoctT 43.02.14 T'ocTUHHMYHOE JI€JI0 Ha Oa3e OCHOBHOIO OOIIEro
oOpa3oBaHUs.

1.2. MecTo yueOHOro nmpeamMera B CTPYKType 00pa30oBaTeibHOI MPOrpaMMBbI:
VY4eOHBIM mpenMeT BXOJUT B COCTaB 00IIe0O0pa30BaTEIbHBIX IIPEIMETOB,
dbopmupyemMbIx U3  oOs3arenbHOM  mpeamerHor  obmactu AI'OC  COO
«Maremarnka u ”HGOPMATHKA)» W U3y4aeTCs Ha yriyOJIeHHOM YPOBHE.

1.3. Hean, 3a0a4u 4 IUIAHUPYeMble Pe3yJbTATbl OCBOCHHMSI IMPOrPaMMbI
yueOHOro nmpeamera:

Conepxxanue nporpamMmbl «MaTemaTuKay HampaBlIEHO HAa JOCTHKECHUE
CIEIYIOLINX LeJIei:

. obecrnieueHue CHOPMUPOBAHHOCTH TMPEACTABICHUNA O COIMATBHBIX,
KyJIbTYPHBIX U UCTOPUUYECKHUX (haKTOpaX CTAHOBJICHUS MaTEMAaTHKH;

. oOecrieueHre CHOPMHUPOBAHHOCTH JIOTHYECKOTO, aJITOPUTMHUECKOTO
¥ MaTeMaTH9IEeCKOTO MBIIIIJICHWS;

. obecnieyeHrne chOpMUPOBAHHOCTH YMEHUH MPUMEHSTH MOJTyYeHHBIC
3HAHUS TIPH PEIICHUHN Pa3INIHBIX 3a/1a4;

. obecricueHue chOPMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHUKE KaK

4acTH  OOLIEYENIOBEYECKON  KyJIbTYpbl, YHHUBEpPCAaJbHOM  SI3bIKE  HAYKH,
ITO3BOJIAIOIIEM ONMCHIBATh U U3y4aTh PEATBHBIE IIPOLIECCHI U SABJICHUS;

. JUTSL YCTICTITHOTO TPOJIOJDKEHUS O0pa30BaHUS IO CIHEIUATBLHOCTSIM,
CBSI3aHHBIM C MPUKJIATHBIM HCIIOJIb30BAHHEM MAaTeMaTHKN
. 0l obecnevenusi  BO3MONCHOCMU — YCHEUHO20 — NPOOONANCEHUS

00paz06anus NO CNeYuarbHOCMAM, CEA3AHHBIM C OCYWeCmBIeHUeM HAY4YHOU U
UCc1e008amenbCeKoll 0esimeibHOCmMuU 8 001ACmu MamemMamuKy U CMEeHCHbIX HAYK

B cootBerctBuu ¢ mpuHAtrord KoHuenmuen pa3BUTHS MAaTeMaTHYECKOTO
oOpazoBanus B Poccuiickoit denepainu, MmaTeMaTHYeCKoe 00pa3oBaHUE peliacT,
B YaCTHOCTH, CJIEAYIOIINE KIIFOUEBbIC 3aa4H:

— IIPENOCTABIISATh KaKJIOMY oOyyJaroniemycs BO3MOKHOCTb
JOCTIKEHUS YPOBHS MAaTEMaTUYECKUX 3HAHWMA, HEOOXOAMMOTO /IS JadbHEHIIIeH
YCHEIIHOM KU3HU B OOIIECTBE;

— oOecrieunBath ~ HEOOXOJMMOE  CTPAHE  YHUCIO  BBITYCKHHUKOB,
MaTeMaTH4eCKass MOJArOTOBKA KOTOPBIX JOCTATOYHA JUISl  MPOJOJIKECHMS
o0pa30oBaHUs B Pa3IMYHBIX HANPABJICHUSIX U ISl MPAKTHUECKOW JEATEIbHOCTH,
BKJIIOYAsl MPENoJAaBaHue MaTeMaTUKHU, MaTEMAaTUYECKUE UCCIIEI0BaHMs, paboTy B
chepe nHGOPMALIMOHHBIX TEXHOJIOTHH U 1Ip.;



— 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) chopMUPOBAaHHOCTH MPEACTABICHUNW O COLUUAIBHBIX, KYJIbTYPHBIX U
UCTOpUYECKUX (haKTOpax CTAHOBJICHUS MATEMATHKH;

2) chOpMUPOBAHHOCTH OCHOB JIOTHYECKOTO, QJITOPUTMHUYECKOTO U
MaTeMaTU4eCKOrO MBIILJICHNUS;

3) chopMHpPOBAHHOCTh YMEHHHA MPUMEHSATH TOJYYCHHBIC 3HAHUS TPHU
pElIEHNU Pa3JIMYHbIX 3a]1ay;

4) chopMUpPOBAHHOCTh TNPEACTABICHUA O MaTEMaTHKE KakK 4YacTu
00111€UETIOBEYECKONW KYJIbTYPhI, YHHBEPCAJIBHOM SI3bIKE HAYKH, IO3BOJISIONIEM
OMUCKIBATh U U3y4aTh PEAIbHBIC MPOIECCHI U SBJICHUS;

IIpeameTHBIE pe3yJbTaTaM OCBOSHUS YIIyOJeHHOTI0 Kypca MaTeMaTuKu:

1) chopMUpOBAaHHOCTh MIPEACTABICHUM O MaTeMaTUKE KaK 4acTH MHUPOBOM
KyJIbTYphl U O MECTE MaTEMaTUKM B COBPEMEHHOM IMBUIIM3ALMH, O CIOCO0ax
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ONMCAHMS HA MATEMATUYECKOM SI3bIKE SIBJICHUH PEAJIbHOTO MHPA;

2) chopMUPOBAHHOCTH MPEACTABICHUI 0 MAaTEeMaTUYECKUX MOHITHUIX KakK O
BAKHEUIIUX MAaTEMATHYECKHX MOJEISAX, IMMO3BOJSIIOIIMX OINHCHIBATH W MU3y4YaTh
pa3Hble MPOLECCHl W SBJICHUS; MOHMMAHHE BO3MOYKHOCTH AKCMOMAaTHYECKOIrO
MOCTPOEHUSI MATEMAaTUYECKUX TEOPUIA;

3) BajieHHe METOaMM JOKA3aTeIbCTB U aJITOPUTMOB PEUICHUS; YMEHHE UX
MPUMEHSTh, TPOBOJUTH J0Ka3aTEIbHbIE PACCYKJICHUS B XO/I€ PEICHUS 3a/1a4;

4) BnaseHHE CTAHAAPTHBIMM TPUEMaMHU PEIICHHUS pPAIllMOHAIBHBIX H
UPPALMOHAIBHBIX, OKA3aTENbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHUI
U HEPABEHCTB, UX CUCTEM; HCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B
TOM YHUCJE JJIsl TIOMCKA IMYTH PELICHUS] U WUIIOCTPAlMU PELIEHUs YPaBHEHUN U
HEPaBEHCTB;

5) chopMHUPOBAHHOCTH MPEJCTABICHUNA OO0 OCHOBHBIX MOHITHUSAX, UACSIX U
METO/1aX MaTEMaTUYECKOIO aHAJIN3a;

6) BIaJcHUE OCHOBHBIMU NOHATHSMH O IUIOCKUX M IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX; C(HOPMUPOBAHHOCTh YMEHHUS
pacno3HaBaTh Ha 4YEpPTEkax, MOJACIAX U B PEAIbHOM MHUpPE T'€OMETPUYECKHUE
(burypsl; IpUMEHEHHE U3YUEHHBIX CBOMCTB reoMeTpudecKux Guryp u Gopmya s
pELIeHHs TeOMETPUUECKUX 3a/1a4 U 33/]1a4 C MPAKTUUYECKUM COJIepKaHUEM;

7) chopMUpPOBAaHHOCTH MPEJACTABICHUIN O MPOLECCaX U SBJICHUAX, UMEIOIINUX
BEPOSITHOCTHBIN XapaKTEP, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pPEAJIbHOM
MUpPE, 00 OCHOBHBIX IMOHATHUAX BJIEMEHTAPHOW TEOPUH BEPOSTHOCTEW; YMEHHI
HaXOJUTh M OIICHUBATh BEPOATHOCTH HACTYIUJICHUS COOBITHM B MPOCTEUIIUX
MPAKTUYECKUX CUTYALUSIX U OCHOBHBIEC XapaKTEPUCTUKHU CIyYalHbIX BEJIMYUH;

8) BJlaJIcHHE HAaBbIKAMU UCIIOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX MTPOTPaMM
IIPU pELICHUY 3a/1a4;

9) chopMHUPOBAaHHOCTH TPEACTABICHUNA O HEOOXOIMMOCTH JOKa3aTEIhCTB
npyu OOOCHOBAaHWHM MATEMAaTUYECKUX YTBEPXKACHHM W pOJM AKCHOMAaTHUKH B
MIPOBEICHUH JIEYKTUBHBIX PACCYKJICHUN;

10) chopMupoBaHHOCTh MOHATUWHOIO ammapara Mo OCHOBHBIM pa3jeiiaM
Kypca MaTeMaTHKH; 3HAaHUI OCHOBHBIX T€OpeM, GOpMYJ U YMEHUSI UX MPUMEHSTD;
YMEHUSl JOKa3bIBaTh TEOPEMbl M HAXOJUTh HECTAHIAPTHBIE CIOCOOBI PEIICHUS
3a/1ay;

11) chopmupoBaHHOCTH YMEHHM MOJAEIUPOBATh pEalbHbIE CHUTYalUH,
UCCJIE0BATh MOCTPOCHHBIE MOJIENIH, UHTEPIIPETUPOBATH MOJYUEHHBIN pe3ybTaT;

12) copmMupoBaHHOCTh TMPEACTABICHUM 00 OCHOBHBIX TMOHSATHSIX
MaTeMaTUYECKOr0 aHAJIM3a U UX CBOMCTBAX, BJIAJICHUE YMEHHUEM XapaKTepU30BaTh
noBeneHue (YHKUUN, HCIOJIb30BAaHUE NOJYYEHHBIX 3HAHUW JUIS OMUCAHUS U
aHaJIN3a PEANbHBIX 3aBUCUMOCTEN;

13) BnameHne yMEHUSIMH COCTABJICHHS BEPOATHOCTHBIX MOJENEH IO
YCJIOBHIO 33JJa4M Y BBIYUCIIEHUS] BEPOATHOCTH HACTYIIEHUS COOBITUIA, B TOM YHCIIE
C mnpuUMEHEeHHeM (opMysl KOMOMHATOPUKM M OCHOBHBIX TEOPEM TEOPHH
BEPOSITHOCTEW; UCCIEAOBAHUS CIIyYailHbIX BEJIUYMH 110 UX PACIPEAEIICHUIO.

B pe3yabTare n3yueHusi yueOHOro npeamera «MaremaTtuka (BKJIKHOYast
aJredpy M Ha4yajia MaTeMaTH4eCKOIr0 aHAJIN33a, F€OMETPHI0)» BBIINYCKHUK HA
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yri1y0JIeHHOM YPOBHE HAYYUTCSH:

Inemenmuvt meopuu MHOMCECME U MAMEMAMUUECKOU JIOZUKU:

- CBOOOIHO OIIEPUPOBATH' MOHATHAMHU: KOHEYHOE MHOXKECTBO, DJIEMEHT
MHO’KECTBa, MOJMHOXECTBO, MepeceyeHne, 00beIMHEHNE U PAa3HOCTh MHOXKECTB,
YUCJIOBBIE MHOXECTBA HAa KOOPAMHATHOM NPSAMOW, OTpPE30K, WHTEpBal,
MOJIyMHTEPBAJI, MPOMEXYTOK C BBIKOJIOTOW TOYKOM, rpaduyecKkoe MpeICcTaBICHNE
MHOYKECTB Ha KOOPJIMHATHOU IUIOCKOCTH;

- 3a71aBaTh MHOXKECTBA I[EPEUMCIEHUEM M  XAPAKTEPUCTUUYECKUM
CBOMCTBOM;

- ONEPUPOBATH IOHATHUSAMU: YTBEPKICHHUE, OTPULIAHHME YTBEPKICHUS,
VUCTUHHBIE U JIOXKHBIC YTBEPXKACHUs, NPUYUHA, CJIEICTBUE, YACTHBIM Clly4yau
oOLIEro yTBEPKAEHUS, KOHTPIPUMED;

- IPOBEPATH IPUHAIICKHOCTD 3JIEMEHTAa MHOXKECTBY;

- HaxXOAWUTh IepeceuyeHue U OOBEAMHEHHE MHOXKECTB, B TOM YHCIE
MPEJCTABICHHBIX TrpadUuecKd Ha YHCIOBOM NPSMOM M Ha KOOPAWHATHOM
IIJIOCKOCTH;

- OPOBOJUTH  JIOKAa3aTeJlbHbIE  PAacCyKJIeHUs Uil  OOOCHOBaHHUS
VUCTUHHOCTHU YTBEPXKIACHUMN.

B noeceomnesnou scuznu u npu uzyuenuu opysux npeomemos:

- UCIIOJIb30BATh YUCJIOBBIE MHOKECTBA HA KOOPJAMHATHOM IPSMOMN U Ha
KOOPAMHATHOM IIJIOCKOCTH ISl OIMCAHUs PEAJIbHBIX MPOLECCOB U SIBJICHUN;

- IIPOBOAUTH JOKA3aTENbHBIE PACCYKICHUS B CUTYalUsX [TOBCEIHEBHOM
KU3HM, [IPHU PEIICHUH 3a1a4 U3 IPYTUX [IPEAMETOB

Yucna u eviparcenusn:

- CBoOomHO  omepupoBaTh  MOHATUSAMH:  HATypaJlbHOE  YHCIIO,
MHOXECTBO HATYpaJbHBIX YHCEJ, LEJIO0E€ YHCIO, MHOXECTBO LEIbIX YHUCED,
OOBIKHOBEHHAs JIpo0Ob, JecATUYHAs APOOb, CMEIIAHHOE YHUCIIO, PALMOHAIBHOE
YUCJIO, MHOXECTBO PALMOHAJIBHBIX YHCEN, HUPPALMOHAIBHOE 4YHCJIO, KOPEHb
CTEIIEHH 1N, JEUCTBUTEIBHOE YHUCIO, MHOXECTBO JEHCTBUTEIBHBIX YHCED,
F€OMETPUYECKAss  MHTEpPIpETAlrs  HATypaJIbHBIX, LEIbIX, PalHOHAIbHBIX,
JNENCTBUTENBHBIX YUCET;

- NOHUMAaTh W  OOBSCHATH Pa3HUIy MEXKIYy TMO3UIUOHHOW W
HEIO3ULIMOHHON CUCTEMAaMU 3aIIMCH YHCEN;

- NEPEBOJIUTh YUCIIA U3 OJIHOM CHUCTEMBI 3alUCH (CHCTEMbI CUUCIICHHS)
B IpyTY1O,

- NOKa3bplBaTh M HCIIOJB30BaTh IPU3HAKU JEIUMOCTH CYMMBI M
MIPOU3BEACHUS MTPU BBIIIOJIHEHNN BBIYMCICHUN U PEILICHUH 33/1a4;

- BBIIIOJIHATh OKPYIVIEHUE PALMOHAIBHBIX U MPPALMOHAIBHBIX YHCEI C
3aJaHHOM TOYHOCTBIO;

- CpPaBHUBATh JEHCTBUTEIbHBIE YHCIA PA3HBIMH CIIOCOOAMH;

! 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.



- yHOPSAOYMBATh 4YHCNA, 3allCaHHble B BUJE OOBIKHOBEHHOW U
JECATUYHON JpoOH, YHCIa, 3aliCaHHble C MCIOJIb30BAHUEM apUPMETHUYECKOTO
KBaJIpaTHOTO KOPHsI, KOpHEN CTeneHu OoJbIe 2;

- Haxoauth HOJ] n HOK pa3nbiMu crioco6amMu U MCIOIB30BaTh UX IPU
pELICHNH 3a4a4;

- BBIMOJIHATh ~ BBIUMCJIEHMST W TNpeoOpa3oBaHMsl  BBIPAKEHUI,
collepKallluX JICUCTBUTENIbHBIE YHCIA, B TOM YHCJIE€ KOPHM HaTypaJbHbBIX
CTCIICHEH;

- BBINIOJIHATh ~ CTAHJAPTHBIE  TOXAECTBEHHBIE  MPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX,  JIOTapU(PMUUYECKUX,  CTENEHHbIX, HPPALMOHAIBHBIX
BBIPA)KEHU .

B nosceonesnoui orcuznu u npu uzyyeHuu opyeux npeomemos:

- BBIMOJIHATh U OOBSICHATH CPAaBHEHUE DPE3YJIbTAaTOB BBIYMCIECHUN IpU
pElICHUH MPAKTHYECKUX 3a/Jad, B TOM YHCIE NPHUOIMKEHHBIX BBIYUCICHUH,
MCIIOJIb3YsI pa3Hble CIIOCOOBI CPaBHEHU;

- 3aMKChIBATh, CPABHUBATh, OKPYIJISATH YHUCIOBBIE JIAaHHBIE PEATbHBIX
BEJIMYMH C UCIIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHMUS;

- COCTaBJISATh U OLICHUBATh PA3HBIMU CIIOCOOAMU YUCIIOBBIE BBIPAKEHMUS
IIPU PEIICHUH MPAKTUYECKUX 3a/1a4 U 33a4 U3 APYTUX y4eOHbIX MPEIMETOB

Ypasénenua u nepasencmea:

- CBoOOIHO omnepupoBaTh MNOHATUSIMHU: YpPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPAaBHEHUs U HEPABEHCTBA, YPABHEHHUE, SBISIOLIEECS CIIEICTBUEM
JpYyroro ypaBHEHHMs, YpaBHEHMs, PABHOCHIIbHbIE Ha MHO>KECTBE, PaBHOCUJIbHBIE
npeoOpa3zoBaHusl ypaBHEHUMH;

- pelarb pa3Hble BUABl YPABHEHUIM M HEPABEHCTB U UX CUCTEM, B TOM
YlUCJIE HEKOTOpble ypaBHEHUA 3-ii W 4-i cTeneHeil, OpoOHO-palMOHANIbHBIE U
UPpALMOHAJIBHBIE;

- OBJIAJIETh OCHOBHBIMHU THUIIAMHU [10KA3aTEIbHBIX, JOTapU(PMUUYECKHUX,
UpPpALMOHAIBHBIX, CTEIEHHBIX YpPaBHEHUI W HEPABEHCTB U CTaHAAPTHBIMHU
METOJAMH UX PEIICHUI U IPUMEHSATh UX MPU PEIICHUH 3aa4;

- OpPUMEHSTh TeopeMy be3y K pelieHuto ypaBHeHU;

- NPUMEHATh TeopeMy Buera juisi penieHuss HEKOTOPBIX YpaBHEHUU
CTEIICHHU BBIILIE BTOPOM;

- MOHUMATh CMBIC TEOPEM O PaBHOCHUJIBHBIX M HEPaBHOCHIBHBIX
npeoOpa3oBaHUSAX YPAaBHEHUN U YMETh UX JJOKa3bIBaTh;

- BJaJETh METOJAMU DPELICHHsI YPaBHEHUI, HEPABEHCTB U UX CHUCTEM,
YMETh BBIOMPATh METO/I peIIeHUsI 1 00OCHOBBIBATH CBOM BBHIOOD;

- UCIIOJIB30BaTh METOJ MHTEPBAJIOB JUIsl PELIEHUS HEPAaBEHCTB, B TOM
quciie JpOOHO-palMOHAIBHBIX M BKJIIOYAIOMMX B ce0d HppalroHaIbHbIE
BBIPAYKEHUS;

- pemaTth anredpandeckue ypaBHEHUSI U HEPABEHCTBA U UX CUCTEMBI C
napaMeTpaMy aaredpanyeckuM U rpauueckuM METOIaMU;

- BJIa/IETh PA3HBIMA METOAAMHU JI0KA3aTEIbCTBA HEPABEHCTB;

- pelaTh ypaBHEHUS B LIETBbIX YUCIIAX;



- n300pakaTb MHOKECTBAa Ha IUIOCKOCTH, 3aJjaBacMble YpaBHEHUSIMH,
HEPaBEHCTBAMM U UX CUCTEMaMU;

- CBOOOJTHO HCIOJB30BaTh TOXKJECTBEHHbIE MIPEeOOpa3oBaHusl MpH
pEILIEHUN YPaBHEHUI U CUCTEM YpaBHEHUI

B nosceonesnoui ocuznu u npu uzyyeHuu opyeux npeomemos:

- COCTaBJIATh M PEIIATh YPABHEHMs, HEPABEHCTBA, UX CUCTEMBI IIPU
pELIeHUH 3a7a4 JPYTrUX YUYEOHbIX MPEIMETOB;

- BBINIOJIHATh OLEHKY MpaBAONofo0us pe3yibTaToB, MOIYYaE€MbIX MPHU
pELICHUH Pa3IMYHbIX YpaBHEHUM, HEPABEHCTB U UX CUCTEM IPHU PEHICHUM 3a]1a4y
JIpYyTruX y4eOHBIX MPEIMETOB;

- COCTaBJIATh U pellaTh YPaBHEHUS U HEPABEHCTBA C IapaMeTpaMM IpHU
pELIeHUH 3a7a4 JPYTruX Y4EOHbIX PEIMETOB;

- COCTaBJIAITh ~ yYpaBHEHHE, HEPABEHCTBO WJIM HX  CHUCTEMY,
ONKCHIBAIOIINE  PEATbHYIO CUTyallMI0 WM  [OPUKJIAJHYI0  3ajady,
MHTEPHPETUPOBATH NOJYUECHHbBIE PE3YJIbTATHI;

- UCIIOJIb30BaTh MPOTPaMMHBIE CPEJICTBA MPU PEUICHUU OTAEIbHBIX
KJIACCOB YPaBHEHUI 1 HEPABEHCTB

Dyukyuu:

- Bnagetrs moHATHAMHU: 3aBUCHUMOCThH BEJIWYUH, (QYHKLHUSA, apTyMEHT H
3HaueHHuEe (PYHKIMHU, O0JacTh ONPEAENICHHS W MHOKECTBO 3HAUEHUU (DYHKIUH,
rpa@uk 3aBUCUMOCTH, TrpaduK (QYHKUMU, HYJIU (QYHKIUH, [OPOMEKYTKH
3HAKOTOCTOSIHCTBA, BO3PACTAHME HAa YHMCIOBOM IPOMEKYTKE, YyObIBaHME Ha
YHUCIIOBOM MPOMEXYTKE, HauOojblllee M HauMEHblIee 3HauyeHue (PYHKIMU Ha
YHICIIOBOM IPOMEXYTKE, Mepuoanydeckas (QyHKIMs, MepUoj], YeTHas U HE4eTHas
(GYHKIMM; YMETh IPUMEHSATh 3TH MTOHATHS IIPU PELICHUH 33]1a4;

- BJIaJIETh MOHATHEM CTENEHHasi (PyHKLHUS; CTPOUTH €€ rpaduK U yMEThb
MPUMEHSATH CBOMCTBA CTENEHHON (DYHKIMHU IIPU PELICHUU 3a]1aY;

- BJIAJETh MOHATHUAMM IOKa3aTelbHAs (PYHKUUS, SKCIIOHEHTA; CTPOUTH
uX TpaduKkd M yMeTh TNPUMEHATh CBOMCTBAa IOKAa3aTeIbHON (YHKIMHU MpU
pElIeHUH 3aa4;

- BJIQ/ICTh MOHATHEM JlorapudmMuueckas GyHKIUS;, CTPOUTH ee TpaduK U
YMETh IPUMEHATH CBOMCTBA JIOrapu(pMUYECKON (PYHKIINK MTPH PEIICHUH 3a]1a4;

- BJIQJICTh TOHATHSMH TPUTOHOMETpUYECKUE (YHKIUU; CTPOUTH HUX
rpaukd M yMmMeTh NPUMEHSATH CBOMCTBA TPUTOHOMETPHUUECKMX (PYHKIUH NpH
pELIeHUH 3aa4;

- BJIAJETh MOHATHEM 00paTHas (PYHKLMS; MPUMEHSTh 3TO MOHATHE TPU
pELICHNH 3a4a4;

- OPUMEHATh TpPU PELIEHUH 3a7ad CBOMCTBA (YHKUUH: YETHOCTD,
MEPUOINYHOCTh, OTPAHUYEHHOCTb;

- OPUMEHATh TPU pPEIICHUH 3a7ad MpeoOpa3oBaHus TpadUKOB
GyHKIMH;

- BJIAJI€Th HOHATUSAMU qHCII0Bast HOCJIE10BATENbHOCTD,
apudmMernyeckas 1 reoMeTpuuecKast Iporpeccus;

- IPUMEHATh IIPU  PEIIEHWU 33Jad  CBOMCTBA W  IPU3HAKU
apu(PpMETHUECKON 1 T€OMETPUUYECKON MTPOTPECCHIA.
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B nosceonesnou orcuznu u npu uzyyeHuu opyeux y4eOHuIx npeomemos:

- OTIPENENSITh TI0 TpaduKaM M MCTIOIB30BATh JIJISl PEIICHHUSI TIPUKIIATHBIX
3a/1ad CBOWCTBA pEAJbHBIX TMPOILECCOB M 3aBUCUMOCTEH (HaubOojblIue U
HAaUMEHBIIUE 3HAYCHHUS, TNPOMEXKYTKHM BO3pacTaHusi U YyObIBaHUS (DYHKIUH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA, aCUMITTOTHI, TOUKH Mepernda, nepuoi u T.11.);

- UHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKOU
CUTYyaluu;.

- ompeneNnsTh  1mo  rpadukaM  MPOCTEHUIINE  XapaKTEPUCTUKH
MEePUOANYECKUX TPOLIECCOB B OMOJIOTHHU, SKOHOMHUKE, MY3bIKE, PAJAHOCBSI3H U JIP.
(ammuuTyza, Nepuoa U T.11.)

dnemenmpl MamemMamuyecKko2o aHaiu3a:

- Brnagets moHsTHEM OECKOHEYHO YyOBIBaKOIIas TreoMeTphuecKas
IPOrpeCCUs U YMETh IPUMEHSATH €0 MIPU PEIICHUU 33/1a4;

- MIPUMEHSITH ISl PEILICHHS 3a]1a4 TEOPHIO MPEEIIOB;

- BJIAE€Th MOHATUAMH OECKOHEYHO OOJbIIHEe U OECKOHEUYHO Mallble
YUCJIOBBIE TOCJIEIOBATEILHOCTH W YMETh CpPaBHHBATh OECKOHEYHO OOJIbIINE U
OECKOHEUHO MaJjIble MOCJIeI0BATEIbHOCTH;

- BJIQ/ICTh MOHATUAMM: MPOU3BOJIHAS (DYHKIMH B TOYKE, MPOU3BOIHAS
byHKINNY;

- BBIYUCIISITh  MPOM3BOJHBIC  AJIEMEHTApHbIX  (PYyHKUMM U HUX
KOMOUWHAIIHI;

- Hccle0BaTh PYHKIMU HA MOHOTOHHOCTD M OKCTPEMYMBI;

- CTPOUTH TpaQUKU U MPUMEHSITh K PEHICHUIO 3a/7a4, B TOM YHUCIE C
apaMeTpoM;

- BIIAJICTh TIOHSATHEM KacaTelbHas K Tpadhuky GyHKIUA W YMETh
MPUMEHSTH €0 MPH PEIICHUU 3a/1a4;

- BJQJIETh TMOHATUSMU TepBoOOpa3Has (YHKIMs, ONpeIeICHHBIH
UHTETpa;

- npuMeHaTh TeopeMmy HproroHa—JleliOHuIIa W €€ CIeNCTBUS IS
pelieHus 3aaad.

B nosceonesnoti scuznu u npu uzyuenuu opyeux y4eOHulx npeomemos.

- pemaTh TPUKIAJHBIE 3aJaud W3 Ouoysoruu, (QU3MKU, XHUMUH,
SKOHOMUKH U JIPYTUX MPEIMETOB, CBA3AHHBIC C HCCICIOBAHHEM XapaKTEPUCTUK
IPOLIECCOB;

- UHTEPIPETUPOBATH MOJTYYECHHbBIE PE3YJIHTATHI

Cmamucmuka u meopus 6eposimHocmeil, 102UKa U KOMOUHAMOPUKA:

- OnepupoBaTh OCHOBHBIMU  OINHCATEIBHBIMU  XapaKTEPUCTUKAMU
YUCJIOBOTO Ha0Opa, MOHATHEM Te€HEpaIbHAsl COBOKYITHOCTh U BEIOOPKOU U3 HEE;

- OTIEPUPOBATH MOHITUSMU: YACTOTA U BEPOSITHOCTH COOBITHS, CyMMa U
MIPOU3BEJICHUE BEPOSTHOCTEH, BBIUMCIATH BEPOSTHOCTH COOBITUH Ha OCHOBE
MoJICUeTa YHUCIIa UCXOOB;

- BJIAJICTh OCHOBHBIMU TIOHSTUSMH KOMOWHATOPUKH UM YMETh UX
MIPUMEHSITH TIPU PEIICHUU 3a]1a4;

- UMETh MPE/ICTaBICHUE 00 OCHOBaX TEOPUU BEPOSTHOCTEH;
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- MMETh INPEACTABICHUE O IHMCKPETHBIX W HENPEPBIBHBIX CIIyYaWHBIX
BEJIMYMHAX U PACIIPENCIICHUAX, O HE3aBUCUMOCTH CIIy4YalHbIX BEJINYNH;

- UMEThb MPEACTABICHUE O MAaTEMaTU4YECKOM OXUJIAHUU U JUCIEPCUU
CIIy4alHBbIX BEJIUYUH;

- UMETh IPEJICTABICHUE O COBMECTHBIX DPACIPEACIICHUAX CIIyYalHbIX
BEJINYMH;

- MOHUMAaTh CYTh 3aKOHA OOJIIIMX YHCEN W BBIOOPOYHOIO MeETOoAA
U3MEpPEHUS BEPOSITHOCTEM;

- MMETh IPEACTABICHUE O HOPMAJIbHOM pPACIPENCIICHUN U IpUMeEpax
HOPMAaJIbHO PACHPEAEIICHHBIX CIIyYalHbIX BEJINYUH;

- MMETb NPEICTABICHUE O KOPPEIALMHU CIIyYalHbIX BEJINYHUH.

B nosceonesnoii orcuznu u npu uzyyeHuu Opyeux npeomemos.

- BBIUKCIIATh WM OLIEHUBATh BEPOATHOCTU COOBITUH B peajbHON

KA3HU;
- BBIOMpATh METOABI TMOJIXOJAIIET0 NPEACTaBICHUS H 00paboTKU
JIAHHBIX
Texcmosgnie 3a0auu:

- PemaTe pasHble 3a1a4u MOBBILIEHHON TPYAHOCTH;

- aHAJM3UPOBATh YCIOBUE 3a/Ja4d, BBHIOMpPATh ONTUMAJBHBIA METO]]
pelIeHus 3a7]auM, paccCMaTpUBasi Pa3IN4HbIC METO/IbI;

- CTPOUTh MOJENb pEIICHUs 3aJadyd, MPOBOIAUTH JOKa3aTeIbHbIC
paccyXAeHus MpU PEIICHUH 3a/1a4u;

- pemath 3aja4yu, TpeOyomme mnepedopa BapuUaHTOB, MPOBEPKHU
YCJIOBUM, BRIOOpA ONTUMAILHOTO PE3YiIbTaTa;

- aHAJTM3UPOBATh U HWHTEPIPETUPOBATH IOJYYEHHBIE pEIICHHUS B
KOHTEKCTE YCJIOBHS 3aJ]a4M, BHIOUPATH PEIICHUs, HE MPOTUBOPEUAINE KOHTEKCTY;

- MEePEBOIUTh TIPH PEIICHUU 3a7a49d MHPOPMAIHMIO U3 OJHOH (POPMBI
3aMiCH B APYTYIO, UCIIONB3YSl TIPU HEOOXOIUMOCTH CXEMbI, TAOJHUIBI, TpaduKH,
JMarpamMMel.

B noeceonesnou sxcuznu u npu uzyuenuu opy2ux npeomemos:

- pelaTh MPakTUYECKUE 3a7a4M U 3aJ1a4d U3 APYTUX MPeIMETOB

T'eomempus:

- Brnanerp reoMeTpuyecKMMHU TMOHSATUSIMU TIPU PEIICHUH 33134y U
MIPOBEJICHUH MaTEMATUUECKUX PACCYKICHUI;

- CaMOCTOATENFHO  (POPMYIUPOBATH OMPEACICHUS TEOMETPUUYCCKUX
¢buryp, BbIIBUTaTh TMIOTE3bl O HOBBIX CBOMCTBAX M MPHU3HAKAX M€OMETPUUYECKHUX
¢buryp u 0600CHOBBIBATh WJIM OMPOBEpPraTh MX, 0000IIATh WU KOHKPETU3UPOBATH
pe3ynbTaThl Ha HOBBIX Kiaccax (Uryp, MPOBOJIUTH B HECIOXKHBIX CIydasx
Kiaccudukaiumo GUryp mo pa3aMaHbIM OCHOBAHUSIM;

- WCCJIeIOBAaTh YEpPTEX U, BKIOYas KoMOWHanuu GUTyp, H3BICKATh,
WHTEPIPETUPOBATL W TpeoOpa3oBbIBaTh HH(OpPMAIMIO, TMPEACTaBICHHYIO Ha
yepTexax;

- pemaTth 3a7a4d TE€OMETPUYECKOro COJIEpXKaHUs, B TOM YHCIE B
CUTYalMsIX, KOTJa ajJrOPUTM PEIICHUs] HE CJEeAyeT SIBHO U3 YCJIOBHS, BBINOJIHATH

12



H€O6XOILI/IMBIG I PpCHICHUA 3ada4d JOIIOJIHHUTCIBHBIC ITIOCTPOCHUA, UCCIICIOBATD
BO3MOKHOCTh TIPUMEHEHHUS TeopeM U (HOpMYJI IJIsl PEIICHUs 3a0a4;

- yMeTh (hOpMYJIUPOBATh U TIOKa3bIBATh FT€OMETPHUUECKUE YTBEPKICHUS;

= BJIAACTh IMOHATHUAMHU CTCPCOMCTpHUU: TIIpU3Ma, IAPAJIICIICIIUIICI,
UpamMuaa, TeTpadap;

- HMCTb IIPCACTABIICHUA 06 dKCHoOMax CTCPCOMCTPHUU U CIICACTBUAX U3
HUX U YMETb IPUMEHSATh UX IPU PELICHUH 3274,

- YMETh CTPOUTHL CCUHCHHA MHOI'OI'PAaHHUKOB C HCIIOJIB30BAHHUEM
Ppa3siIMYHBIX METOAOB, B TOM YHUCJIC U METOAA CIICI0B;

- HMCTb NPEACTABJICHHUC O CKPCIIMBAIOIMIUXCA IPAMBIX B ITPOCTPAHCTBEC
U YMCTb HAXOAWUTh YIOJ KU PaCCTOAHUC MCIKIY HUMU;

- IIPUMEHSTh TEOPEMBI O NAPAUIEIBHOCTH NPSMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE IIPU PELICHUN 3a/1aY;

- YMETh NPUMEHSATh NapajuielIbHOE IPOEKTUPOBAHUE ISl H300paKEHUS
uryp;

- YMETh MPUMEHATH NEPIEHAUKYIIPHOCTH IPSIMOU U IIJIOCKOCTH IIPHU
pelIeHnH 3a1a4;

- BJIaACTh IHOHATHAMHK OPTOIOHAJIbHOC IIPOCKTHPOBAHHC, HAKIIOHHBIC M
UX MPOEKIUH, YMETh IPUMEHATE TEOPEMY O TPEX MEPIEHAUKYIIAPAX IIPU PEIICHUN
3aJ1a4;

= BJIAACTh IOHATHUAMH PACCTOAHUC MCIKIY (1)I/IpraMI/I B IIPOCTPAHCTBEC,
oOlTUi MEPIEeHIUKYJIISP IBYX CKPEIIMBAIOIIUXCS MPSIMBIX U YMETh MPUMEHSTh UX
[P pPELICHUN 3a/1aY;

- BJIAACTh ITOHATHCM YI'OJI MCIKIY HpHMOfI N IINIOCKOCTBIO M YMCTb
MIPUMEHATH €ro MPU PELICHUN 3a4aY;

- BJIAACTh ITOHSATUAMU }lBpraHHBIﬁ yroj, yrojia MCxay IIOCKOCTSIMU,
MNCPIICHANUKYJIAPHBIC INIOCKOCTHU U YMCTD ITPUMCHATH HUX IIPU PCUHICHUUN 3a/1a4;

= BJIAACTh IMOHATHAMU IIpU3MaA, MMAPAJUICIICIIUIIC W IIPUMCHATDH
CBOMCTBaA NapaJuleIeInIle1a IPYU PELIEHNH 3aa4;

- BJIAACTh ITOHATUCM HpHMoyFOHBHBIﬁ nmapayuiCJICrnuicy U1 INpUMCHATD
€ro Mpu pelIeHuH 3a1ay;

- BJIaACTH IIOHATUSIMHAU nupamMuaa, BHUABI ImupamMua, 3JICMCHTHI
MPaBUJIBHOW MMUPAMHUJIBI U YMETh IIPUMEHSATh UX IIPU PELICHUU 33134,

- MMETh  MPEJCTaBICHHUE O  TeopeMme  OJijiepa, MPaBUIbHBIX
MHOTOI'paHHHKAX,

- BJIAACTh IIOHATUCM ILJIOIINAAN HOBerHOCTCﬁ MHOTOI'PaHHUKOB H
YMCTb IPUMCHATD €10 IIPHU PCIICHUU 3a1a4,

- BJIQ/ICTh MOHSATHSIMU TeJa BpalieHus (IIWIMHIP, KOHYC, ap u cdepa),
HUX CCUCHUA U YMCTDH IIPUMCHATD UX IIPU PCIICHUHU 3a1a4,

- BJIAACTh IMOHATHAMMA KaCaTCIBbHBIC IIPAMBIC KW IINIOCKOCTH M YMCTb
MPUMEHTH U3 IIPU PELIEHUN 3a/1aY;

- HUMCTh MPCACTABJICHUA O BIIMCAHHBLIX W OIMMCAHHBIX C(l)ean U YMCTb
IMPUMCHATH UX IIPpU PCUICHUU 3a/1a1;

= BJIAJACTH ITOHATUAMUA O6’B€M, 00BEMBI MHOTI'OI'PAaHHHUKOB, TCJI BpalllCHUA
U IPUMEHATH UX IIPH PELICHUH 3a1a4,
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- UMETh TIPEJICTABIICHWE O pa3BEepPTKE IMIMHIpPA U KOHYyCa, TUIOMIAIH
MMOBEPXHOCTH IIMIMHJIPA U KOHYCa, YMETh IPUMEHSTh X MPHU PEIICHNUH 33]1a4;

. UMETh TPEJCTAaBIEHHWE O TUIOMAaau chepbl U yMETh MPHUMEHATH €ro
NpU PEIICHUH 3a/1a4;

- yMETh pelaTh 3a7adyd Ha KOMOWHAIIMM MHOTOTPAHHUKOB M Tel
BpaICHUS;

- UMETh TMPEACTaBICHUE O MOJA0OMH B MPOCTPAHCTBE M yMETh PEIIATh
3aJlayd Ha OTHOIIEHHE 0OBEMOB M IUIONIAIEN MOBEPXHOCTEN OTOOHBIX QUTYD.

B nosceonesnoii scuznu u npu uzyyeHuu Opyeux npeomemos:

. COCTaBJISTh C HCIOJIB30BAHUEM CBOHCTB TE€OMETPHUYECKUX QUTYD
MaTeMaTUYECKUE MOJICIH JIJISl PEIICHUS 3a/1ad MPAKTUISCKOTO XapaKTepa U 3aja4d
13 CMEXXHBIX AUCITUIUIMH, HCCIICOBATh MOYYCHHBIC MOJIEH M UHTEPIIPETUPOBATH
pe3ynbTaT

Bexmopul u koopounamut 6 npocmpancmee:

- BraneTs NOHSATHSIMU BEKTOPBI U UX KOOPAMHATHL

- YMETH BBITIOJHATH ONIEPAIMH HAJl BEKTOPAMU;

- HCIOJIb30BaTh CKAJIAPHOE NPOU3BEIECHUE BEKTOPOB MPHU PELICHUU
3amay;

- NPUMEHATh ypaBHEHUE TIUIOCKOCTH, (OPMYIy PACCTOSHUS MEXKITY
TOYKAMH, ypaBHEHHE CEephl PU PEIICHUH 3a/1a4;

- NPUMEHSATh BEKTOPHl W METOJl KOOpJAMHAT B TIPOCTPAHCTBE NIPH
pElIeHUH 3a7a4

Hcemopua mamemamuxu:

- NMmeths mpencraBieHWe O BKJIAJA€ BBIIAIONIMXCS MAaTEMaTUKOB B
pa3BUTHE HAYKH,

- OHMMATh POJIb MAaTEMaTHUKH B Pa3BUTHH Poccum

Memoovt mamemamuxu:

- Hcnonp30BaTh OCHOBHBIE METOMABI  JIOKAa3aTelNbCTBA, IPOBOJUTH
JI0Ka3aTeNbCTBO U BBIMOIHATH ONPOBEPKEHUE;

- MPUMEHSTH OCHOBHBIE METO/IbI PEIICHHUS MAaTEMAaTHIECKUX 3a/1a4;

- HA OCHOBE MAaTEeMaTHMYeCKMX 3aKOHOMEPHOCTEH B  MPHUPOJE
XapaKTepu30BaTh KPAacoTy M COBEPLICHCTBO OKPY’KAIOLIET0 MUpa U MPOU3BEICHUN
HCKYCCTBA;

- MPUMEHSITh TPOCTEHIINE TPOTPAaMMHBEIE CPEICTBA M AJICKTPOHHO-
KOMMYHHUKAITMOHHBIE CHCTEMBI MIPY PEIICHUN MaTEeMaTUICCKUX 3a/1a4;

- MOJIb30BAThCA  NPUKIATHBIMA ~ TporpaMMaMd W IIporpaMMaMu
CHMBOJIBHBIX BBIUYUCIICHUH [Tl UCCIIEOBAHUS MAaTEMATHUECKUX O0BEKTOB

BbINyCKHMK MOJYYUT BO3MOKHOCTh HAYUHUThCS:

Dnemenmul meopuu MHOMCECME U MAMEMAMUYECKOU IOCUKU:

- onepuposamv  NOHAMUEM  ONpeoeNeHus,  OCHOBHLIMU  GUOAMU
onpeoeneHull, OCHOBHLIMU BUOAMU MEOPeM,

- HOHUMAMb CYMb KOCBEHHO20 00KA3AMENbCMEA,

- ONepuposamb NOHAMUAMU CHEMHO20 U HECUeMHO20 MHONCECMBA,

- NPUMEHAMb Memoo0 MamemMamuyeckol UHOYKYuU OJisi NpoB8eoeHUs.
paccyrcoeHuti u 00Ka3amenbCmes u npu peuenuu 3a0a.
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B nosceonesnoui orcuznu u npu uzyyeHuu opyeux npeomemos:

- UCNONIL3068AMb  MEOPEMUKO-MHONCECMBEHHbIU A3bIK U A3bIK JI02UKU
0151 ONUCAHUSL DEeaNbHbIX NPOYecco8 U ABNEHUU, NpU peuleHuu 3a0ay Opyeux
VUEOHbIX NPeoMemos

Yucna u eviparcenusn:

- CB0OOOHO ONEPUPOBAMb YUCTOBLIMU MHONCECMEAMU NPU PeUleHUl
3a0a4;

- HOHUMAMb HNPUYUHbL U OCHOBHblE UOeU PACUUPEHUS YUCTOBbIX
MHOICECMB;

. 811a0ems OCHOBHHIMU NOHAMUAMU MEOPUU OeTUMOCMU NPU PeleHUU
CMAaHOapPMHbIX 3404y

- umemsb 6a306vle NPeOCMABICHUSL O MHONCECHBE KOMNIEKCHBIX YUCE,

- 68060010 8bINOIHAMND mooicoecmeeHnHble npeobpazosanus
MPULOHOMEMPULECKUX, JI02APUPMUYECKUX, CMENEHHBIX BbIPANCEHULL,

- e1adems gpopmynoi oburnoma Hotomona;

- NPUMEHAMb  Npu  pewleHuu  3a0ay  meopemy O  JUHEUHOM
npeocmaesnenuu HOJJ;

- npumeHamov npu peutenuu 3aoad Kumaiickyro meopemy 06 ocmamkax;

- npumeHamos npu peutenuu 3a0ad Manyo meopemy @epma;

- YMemb 8bINOHAMb 3ANUCH YUCTA 8 NOZUYUOHHOU CUCIeMe CUUCTIeHUsL,

- NPUMEHAMb NPU peueHuu 3a0ay meopemuKo-yuciosvle @QYHKYUU:
YUCIO U cymma oenumerneu, hyukyuro Jinepa;

- NPUMEHAMb NPU peuleHUuY 3a0ay yentvle opoou,

- NPUMEHAMb NPU PeueHUU 3a0a4 MHO20ULEHbL C 0elCMBUMEeNTbHLIMU U
yenvimu Kodppuyuenmamu;

- 6nadems NOHAMUAMU NPUBOOUMDIU U HENPUBOOUMbIL MHO20YNEH U
NPUMEHAMb UX NPU peueHUU 3a0a4;

- npumeHamos npu peutenuu 3a0a4 OCHO8HYI0 meopemy aneeopul;

- NPUMEHAMb NPU peuleHuu 3a0ay npocmetiuiue QyHKYuU KOMNIeKCHOU
nepeMeHHOU KaK eeomempuyecKue npeoopazosans

Ypaeuenusa u nepasencmea:

- Cc80000HO onpedenssimb Mun U 6blOUpamb Memoo peuleHUs.
NOKA3AMENbHBIX U 102APUPMULECKUX YPAGHEHUL U HEPABEHCME, UPPAYUOHATLHBIX
VPasHeHUll U HepageHcms, MpueOHOMempuiecKux YpasHeHull U Hepagencms, ux
cucmem;

- CB00OOOHO peulams cUucmembl TUHEUHbIX YPAGHEHULL,

- peuiams OCHO8HblEe MUNbL YPAGHEHUI U HEPABEHCME C NAPAMEeMPAMU,

- npumMeHamv — npu  pewieHuu  3a0ad  Hepasencmea — Kowu —
byusaxoseckoeco, bepuynnu,

- umemv  npeocmasgienue O HePABEHCMEAx  Mexcoy  CpeOHUMU
cmeneHHbLMU

Dyukyuu:

- gnademv HNOHAMUEM ACUMNIMOMbL U YMemb €20 NPUMEHAMb Hpu
pewieruu 3a0ad;
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- NPUMEHAMb Memoobl peutenuss npocmenuux ouggepenyuaivHulx
VPasHeHUll nepeo2o U 8Mopo20 NOps0Ko8

dnemenmuvt MamemMamuyecKkozo aHaIu3a:

- c80000HO 61a0emb CMAHOAPMHBLIM ANNAPAMOM MAMEMAMUYECKO20
ananu3a 0jisl BbIYUCAEHUS. NPOUZBOOHBIX (DYHKYUU OOHOU NePeMeHHOU,

- CB0OOOHO NpUMEHSAMb annapam MamemamuiecKkoeo anHamusa OJis
UCCcIe008anust YYHKYULl u NOCMPOEHUs. 2PAPUKO8, 8 MOM YUCTe UCCIe008AHUsL HA
8bINYKIIOCMb,

- onepuposamv NOHAMUEM NEPBOOOPA3HOU (QYHKYUU OJisl peuleHusl
3a0au;

- 081a0emb  OCHOBHLIMU  Cc8edeHusMuU 00 uumeepare Hovomona—
Jletibnuya u e2o npocmeniuiux NPUMeHeHUSX,

- oNnepuposamv 8 CMAHOAPMHBIX CUMYAYUAX NPOU3BOOHBIMU BbLCULUX
NOPAOKO8,

- YyMemb NpUMEHAMb NPU peuleHuu 3a0ad CE0UCMBA HenpepuleHbIX
DyHKYUii;

. YMemb NpUMEHAMb Npu peuleruu 3a0a4 meopemsl Betlepumpacca;

- YMemb 8bINOIHAMb NPUOIUINCEHHbIE GbIYUCTICHUS (MemOObl PeuleHs]
VPasHeHUl, 8bIYUCTIEHUs. ONPEOeNIeHHO020 UHmezpana);

- YyMemb NPUMEHAMb HNPUNONCeHUe NPOU3BOOHOU U ONpPeoesieHHO20
UHmMe2pana K peueruro 3a0a4 eCmecmeo3HaHuUsl,

- gnademv NOHAMUAMU BMOPAsL NPOU3BOOHAS, BLINYKIOCHb 2paguKa
@yHKYUU U yMemb Ucciedo8ams QYHKYUIO HA GbINYKIOCHb

Cmamucmuka u meopus 6epoamnocmeit, 102UKa U KOMOUHAMOPUKA:

- umemyb npedcmasieHue o0 YeHMpaibHoU NPeoenlbHOl meopeme;

- uUMemsv npeocmasienue 0 8blOOPOUHOM KOIppuyuenme Kopperayuu u
JIUHEUHOU pecpeccuul;

- umMemv npeocmasgienue 0 CMAMmUCmMUYecKux 2unomesax u nposepie
CMAMUCMU4ecKol  2unomessl, 0 CMAMUCUKe Kpumepus U ee YPOBHe
3HAYUMOCTU,

- uMemv npedcmasieHue 0 C6A3U IMRUPUYECKUX U MeopemuyecKux
pacnpeoeneHutl;

. uUMemsv npedcmasiieHue 0 KOOUPOSaHuu, 080UYHOU 3aNUCU, 080UYHOM
oepese;

- 811a0emb OCHOBHBLIMU NOHAMUAMU meopuu epaghoé (epag, eepuiuna,
pebdpo, cmenensb epuiuHbl, Nyms 8 epage) u ymems NPUMEHAMb UX NPU peuleHUU
3a0au;

- umems npedcmasieHue 0 O0epesbix U yMemv NPUMEHAMb Npu
peuienuu 3a0ad;

- gnademv NOHAMUEM CEA3HOCMb U YMemb NPUMEHAMb KOMHOHEHMbl
CBAZHOCMU NPU peuleHUU 3a0ad;

- yMemb OCYWecmeisims nymu no peopam, obxoovl pebep u epuiun
epadgha;

- umems npedcmasieHue 00 IUIEPOBOM U AMUTLMOHOBOM NYMU,
umMemsv npedcmasieHue 0 mpyoHOCMuU 3a0ayu HAXOHCOCHUSI 2AMUTbIMOHOBA NYMU,
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- 8nadems NOHAMUAMU KOHEUHbIe U CUemHble MHONCeCm8ad U YMembyb Ux
NPUMEHAMb NPU peueHuu 3a0a4;

- YMemb NPUMEHAMb Memo0 MamemMamuieckou UHOYKYUU,

- yMemb NpUMeHsmMb NpuHyun {upuxie npu peuienuu 3a0ay

TI'eomempus:

- Hmems npedcmasnenue o6 akcuomamuyeckom memooe,

- gllademv NOHAMUEM 2eoMempuieckKue Mecma modex 8 NPoCMpancmee
U yMemb NPUMEHMb UX OISl peuleHust 3a0ay,

- yMemsb NpumeHsms Ol peuleHuss 3a0ad C8OUCMBd NIAOCKUX U
08Y2PAHHBIX Y2]108, MPEXSPAHHO20 Y2ld, Mmeopembl KOCUHYCO8 U CUHYCO8 OJisl
MpexepaHHo2o yana,

- gnademv NOHAMUEM NEPNEeHOUKVIAPHOe cedeHue NPusMvl U ymemby
NPUMEHAMb €20 NPU peleHul 3a0auy,

- umemv  npeocmasieHue 0  OBOUCMEEHHOCMU  NPABUTLHBIX
MHO202PAHHUKOB,

- 8ademv NOHAMUSMU YEHMPATbHOE U NAPALIENbHOE NPOEKMUPOSAHUE
U NPUMEHAMb UX NPU NOCMPOEHUU CeYeHUL MHO202PAHHUKO8 MemOOOM NPOEeKYULL,

- uMemyv npedcmasieHue 0 paseepmie MHO20SPAHHUKA U Kpamyauuiem
nymu Ha NOBEPXHOCMU MHO2OSPAHHUKA,

- uMemsv npedcmasieHue 0 KOHUYEeCKUX CeUeHUsIX,

- umMemsv npeocmasienue o Kacarowuxca cgepax u KOMOUHayuu mei
8paeHUs U YMemb NPUMEHAMb UX NPU pelleHUul 3a0ay,

- NPUMEHAMb NPU peueHuU 3a0ad Gopmyny paccmosaHus Om mouku 0o
NIIOCKOCIU;

- 8adems PAHLIMU CROCODAMU 3A0AHUS NPAMOU YPAGHEHUAMU U
YMemb NPUMEHAMb NPU peuleHuU 3a0ad;

- NpUMEHAMb NpU  peweHuu 3aday U 0oKazameibcmee meopem
BEKMOPHBIU MEMOO U MEMOO KOOPOUHAM,

- uMemsv npeocmasienue 006 aKcuomax odvema, NPUMeHsms hopmyibl
00beM08 NPAMOY20/IbHO20 NAPAIeNenunedd, NPuMsl U NUpaAmMuobl, mempa’aopa
npu peuteruu 3a0ay,

- NPUMEHMb Meopembl 00 OMHOWEHUSIX 00beMO8 NPU peleHUU 3a0al,

- NPUMEHAMb UHMe2Pal Ol BbIYUCTEHUSI 00bEMO8 U NOBEPXHOCHEN mell
8paLeHUsl, BLIYUCTEHUS NIOWAOU ChepuyecKo2o nosiaca u 00vema waposozo Closl,

. umemv  npedcmasieHue O  OBUNCEHUAX 8  NPOCMPAHCMEe:
napanieibHoM nepeHoce, CUMMEmMpUU OMHOCUMENbHO NIAOCKOCMU, YEeHMPATbHOU
CUMMempUuuU, no8opome OMHOCUMENbHO NPAMOU, GUHIMOBOU CUMMEMPUU, YMemb
NPUMEHAMb UX NPU peueHuU 3a0a4;

- umMemsb npedcmasierue o niouaou OpmoSOHAILHOU NPOEKYUU,

- umMems npeocmaegieHue 0 MpexePanHoOM U MHO20CPAHHOM Yele U
NPUMEHSMb CBOUCMBA NJLOCKUX V2TI08 MHO202PAHHO20 Velad NPpU peueHul 3a0ay,

- uMemv npeocmasienus o npeodbpaz0eaHuu nooodus, 20Momemuu u
YMemb NPUMEHAMb UX NPU peuleHUU 3a0a4;

- YMemb peulams 3a0a4u Ha NAOCKOCMU MeMoOamMu cmepeomempuu;

- yMemb npUMeHsamb hopMYabl 00beM08 Npu peueHuu 3a0a
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Bexmopuot u koopounamot 6 npocmpancmee:

- HaAxooums 00veM napaiieienuneda u mempas’opa, 3a0AHHbLIX
KOOPOUHAMAMU C8OUX BEPULUH,

- 3a0aeams NPAMYIO 8 NPOCMPAHCEE;

- Haxooums paccmosiHue om MOYKU 00 NJIOCKOCMU 6 cucmeme
Koopounam,

- Haxooums  paccmosHue mexncoy CKpewusaruumMucs npamvlmu,
3A0aHHBIMU 8 CUCHeMe KOOPOUHAM

Memoovt mamemamuxu:

- npuMeHsms — Mamemamuyeckue — 3HAHUSA K UCCAe008AHUIO
oOKpyJcarowe2o  mupa — (Mooenuposanue  Qu3UYeCKUxX — nNpoyeccos,  3a0adu
9KOHOMUKU)

1.4. Kosiu4yecTBO 4acOB HA 0CBOEHME MMPOrPaMMBbI Y4e0HOI0 IpeaMeTa:
O06beM 00pa3oBaTENBHOM MPOTPaMMBI 256 4acoB, B TOM YHUCIIE:
Y3 HUX 3aHATHS BO B3aUMOJEIHCTBUHU C MpernojiaBaTesiemM — 246 4acos;
IIpomexyTounas arrectanus — 10 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

O06BeM 00pa30BaTEIbHON MPOTPAMMEBI 256
PaboTa o0yuaromuxcsi BO B3aMMOJICHCTBUH C MPENOJIaBATEIEM 246
B TOM YHCJIE: JEKIIMU, YPOKH 166
IIPAKTUYECKUE 3aHATHUS 80
Koncynpranmmn 4
IIpomedxcymounas ammecmayus 8 hopme 3K3aMeHd 6
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2.2. TemaTu4ecKuil IVIaH U COAep:KaHMe y4eOHOro npeamera Maremaruka

HanmenoBanue
pasaesioB M TeM

Copep:xanue y4edOHOT0 MaTepHaJia MPpaKTHYecKHe padoThI

O0BbeM yacoB

YpoBensn
OCBOEHHUS

1

2

3

4

1 kype, 1 cemecmp

BBenenue

Conep:xkanue yued0HOro MaTepuaja

1.

BBenenne.

IIpenmer, menn u 3agaun yueOHOTO TpenMeTa. 3HAUCHHE MAaTEMATHKHA B MPOQPECCHOHAIBHON AEATEIFHOCTH H IPH
OCBOCHHMU TPO(ECCHOHATBFHON 00pa30BaTeNbHON MporpaMmbl.  MaremMaTHka B HayKe, TEXHUKE, SKOHOMHKE,
WH(POPMALMOHHBIX TEXHOJIOTUSX W TPAKTHUCCKOW ICATENBHOCTH. Mamemamuxa Kax uacms MUupogou KYIbmypbl,
Mecmo mamemamukuy 8 cospementou yueunuzayuy 1lenn u 3a1a4n u3ydeHus: B yUPESKISHUSIX HAYAILHOTO U CPEIHETO
npodecCHOHATBHOTO 00pa3oBaHus. 3HAYCHNE MATEMATUYCCKON HAYKHU IS PEIICHHUS 3a/a4, BOSHUKAIOIINX B TCOPUU U
TIPaKTHKE; MHPOTY M OTPAHWYCHHOCTh TIPUMEHEHHUS MaTEMaTHIECKAX METOJIOB K aHAIN3Y W MUCCIICIOBAHUIO TIPOIIECCOB
W ABIICHWH B TPUPOAE W OOIIECTBE; 3HAUYEHHE IPAKTUKH W BOIPOCOB, BOZHHKAIOIIMX B CAMOW MaTeMaTHKe, Ui
(hopMHUpOBaHHUS M Pa3BUTHS MATEMATHUCCKOW HAYKU

Paszgen 1.

Pa3Burne noHsiTus o

YucJjiae.

Tema 1.1.
Ileabie

pPanMoOHAJBbHbBIC YHCIA

Conep:kanue yued0HOro MaTepuaja

2.

YucnoBble 4 OyKBeHHbIE BHIPAKEHUS

Llensre uncna, nemumocts menbix unceil. CPABHEHUMS. Pemenue 3a1a4 ¢ 1eT09MCICHHBIMA HEH3BECTHRIMH.

Wnen pacumpeHus YACIOBBIX MHOKECTB KaK CII0C00a TIOCTPOCHUSI HOBOTO MaTeMaTHYECKOTO anmapara sl perieHus
MPaKTUYECKUX 33]1a4 U BHYTPEHHUX 3a/1ad MaTeMaTHKU. [lesbie 1 parronanbHbie Ynca.

BeirosHeHne apu(@METHUSCKUX JCHCTBUI Hal UEIbIMA W PALUOHAIBHBIMUA YHCIAMH, HUCIOJNB3Ysl YCTHBIC U
MUChbMEHHBIE TpueMbl. [lpusHaku nenumocTH. [lenenne c¢ ocratkoMm. [IpaBuibHBIE W HENMpPaBHIbHBIE JIPOOH.
[IpuBenenue apobdeii k odmemMy 3HameHaTeno. Jlecatuunsie apodu. IIponentsr. OOpamienne 0OBIKHOBEHHOH ApoOH B
OCCKOHEUHYIO JIECATUIHYIO IEPHOIMUECKYIO APO0b.

JeiicTBUTEILHBIE YHC/IA U 1eliCTBUA C HUMH

UucnoBas mpsiMast. JleliCTBUTENBbHBIC YHWCla. BeImomHeHWe apu(@METHYSCKUX MCUCTBHIA HAJ JCHCTBUTEIBHBIMU
yricnamMy. PannoHanbpHbIC U HpparroHanbHble gucia. [Ipomnentsl. [Ipomoprwm. Cpennne BenmuauHbL. [IpuOnmkeHHBIC
BBIYHCJICHUS.

Tpubnudscénnoe 3naueHue 8eIUUUHBL U NOSPEUHOCTIU NPUOTUNCEHULL.

Haxoxaenne nmpuOMMKEHHOTO 3HAYEHHUS BETUYMH W TIOTPENTHOCTH BBIYMCICHHN: aOCONIOTHOW M OTHOCHTEILHOMN
MOTPEeIHOCTH. JlefcTBYs HaJl MpUOIMKEHHBIMY 3HAYSHUSIMH Yncell. BrImoHeHNe cpaBHEHUI YHCIIOBBIX BBIpKEHUI

Tema 1.2

KomMmniiekcHbIe YncIa

Copaep:xanue y4eO0HOr0 MaTepraJia

4.

KoMmnuiekcnble ynciaa. JeiicTBus Hal KOMIIJIEKCHBIMU YMCJIAMU.

[lonsatne KOMIUIEKCHOTO umucia. AnreOpandeckas (opma 3amucH  KOMIUICKCHOTO 4YHcia | eoMeTpuveckas
HMHTEpIpeTaIysl KOMIJIEKCHBIX uncen. [leiicTBUTeNnbHAs 1 MHUMasl 4acTh, MOJIYJIb U apTYMEHT KOMIUIEKCHOTO 4YucJa.
PaBHbIe, TPOTUBOTIOIOKHBIE KOMIUIEKCHBIE Yucia. KoMmrekcHo compsikeHHble uyucia. [locTpoeHue n300paeHws
KOMILUIEKCHOIO Ynciia. ApudMeTHYeCKHe ASHCTBHSI HaJl KOMILUICKCHBIMHU YHCIAMH B ajireOpandeckoii popme..

20




CroxeHue, BbIYMTaHWE, YMHOXEHHE, JIEJICHHE JBYX KOMIUIEKCHBIX YHCEN, 3aJlaHHBIX B aiuredpandeckol Qopme.
AJTOPUTM BBIYUCIEHHS CYMMBIL, IPOU3BEAEHHS IBYX KOMIUIEKCHBIX YHCEIL.

5. | Tpuronomerpuueckasi popmMa 3anMcu KOMILJIEKCHOI0 YUCJIA 2
Komnaexcnvle yucna, 3a0annvie 6 mpuconomempuieckou gopme. Apupmemuyeckue delicmsus Had KOMNIEKCHbIMU
qyHucinaMu B pasHbIx (opmax 3amucu. CioXeHue, BHIYUTAHHE, YMHOXKCHHE JBYX KOMIUICKCHBIX YHCEJ, 33JaHHBIX B
TPUTOHOMETPUYECKOi (opme. BrimomHeHHe NMpakTHYECKUX PAacueToB . YMHOXEHHE, AEJCHHE ABYX KOMILIEKCHBIX
yycen, 33/laHHbIX B Tpuronomerpuyeckoir popme. BO3BEJIEHUE B HATYPAJIbHYIO CTEIIEHb (®OPMVYIIA
MVYABPA). OCHOBHA Sl TEOPEMA AJII'EBPBI PazButue moHsTHS O YnCIE.
BrinosiHeHue npeoOpa3oBaHuil BRIPAKCHUH, IPUMEHSST (POPMYJIIBI.
Paznen 2
Aaredpa
Tema 2.1 Conep:xanue yueOHOro MaTepuaja
Kopnn, crenenn 6. | MHoro4/eHbI OT 01HOI1 nepeMenHoii. Teopema Be3y. 2
JemumMocTs MHOTO4IEHOB. JleleHHe MHOTOYIEHOB C OCTATKOM. PaluoHanbHbIE KOPHH MHOTOYJIEHOB C LIEIBIMH
ko3 dunmenramu. Cxema I'opHepa. Uuciao KopHEH MHOrowieHa. MHOTOWICHBI OT ABYX MEPEeMEHHBIX. DOpMYIIbI
COKpAILIEHHOTO YMHOXKEHUS U CTapIIMX CTeneHed. MHOrouneHbl OT HECKOJNBKHUX INEPEMEHHBIX, CUMMETPUYECKHE
MHOTOUJIEHBI.
7. | IIpeoOpa3oBanue anredpanveckux BoipaxeHuii. [IpeodpasoBaHne panMoHATBLHBIX BbIPAKEHMIA. 2
ToxxnecTBeHHBIE TIPE0Opa3OBaHNsl MHOTOWICHOB M JPOOHO-PAllMOHANBHBIX BbIpakeHHH. DopMyiia COKpaIieHHOTOo
ymHOXeHus. [IpeoOpa3oBaHMsi pallMOHANbHBIX,  alreOpalueckux BbIpaKeHUH. BrimonHeHue mnpeoOpa3zoBaHuii
BBIPAXKEHUH, IPUMEHsISE GOPMYJIBI.
8. | KopHu u creneHu. 2
Kopuu u crenenu. Kopens crenenn n > | u ero cBoiicTBa. ApupMeTHIecKuil KBaJApaTHBIA KOPEHb U €r0 CBOMCTBA.
HetictBus ¢ pagukanamu. CTENeHb ¢ HaTypalbHbIM NoKa3areneM. CBoiicTBa creneHel. HaxoxkaeHue 3HaueHust KOpHs
u creneHu. KopHu HaTypanbHO# creneHu u3 uucia. CBOMCTBa KOpHEN.
KopHu HaTypaibHOH CTENeHM W3 4Hcia U MX CBOWCTBA ApPHU(PMETHYECKHH KBaJIpaTHBIH KOPEHb n-OH CTEIEHH.
CaoiicTBa KOpHEH HaTypaJbHOH cTeneHu. M3BnedeHue uucesn u3-noj KOpHsi.
9. | Ipeodpa3oBanne HPPANMOHAIBHBIX BBIPAKEHHI. 2
[IpeoOpa3oBaHus UPPAIMOHAIBHBIX, BhIp&KeHHH. BoinonHeHne mpeoOpa3oBaHuii BhIpaKEHHH, TPUMEHsIst OPMYJIBL.
10. | Crenenu ¢ pauoHAJbHbIM NoKa3aTejeM. CTeneHu ¢ JeHCTBUTEIbHBIMHM NOKA3aTeISIMH. 2
CreneHp ¢ panmoHaTBHBIM ITOKa3aTeneM M e cBoiicTBa. BosBenenwe umcen B creneHb. [IoHATHE O CTEneHH C
JefcTBUTENbHBIM NOoKa3aTeneM. CTeneHb ¢ UppaluoHaNbHBIM Noka3aTeneM. CBOWCTBa CTENEHU C JeHCTBUTENbHBIM
nokaszaTeneM. [loka3arenbHble BEIpaXKEHUS
BelnosiHeHNe 331aHui 110 TPeo0pa30BaHKIO0 BIPAXKEHUH, TpUMeHsist ()OPMYJIbl, CBSI3aHHBIE CO CBOWCTBAMH CTeIeHeH
11. | IIpeoGpa3oBaHue cTeNeHHBIX BHIPAKEHUI. 2
IIpeoOpa3oBanme CTENCHHBIX BRIpAKECHUH. BhIMoTHEHHE TpeoOpa3oBaHnil BRIPAKCHHH, TPUMEHSS GOpMYJIBL.
12. | Moka3zaTeasHas GyHKIMSA. 2
[TokazarenbHast pyHKIUS (IKCIIOHEHTA), e CBOMCTBA U TpaduK.
Tema 2.2 Copaep:kanue y4e0HOr0 MaTepraJia
Jlorapudgmesl. 13. | Jlorapu¢m. [leciTHYHbIE M HATYPAJIbLHbIE JIOrapupMBbI. 2

Jlorapupm yucna. O3HakomiieHHE C MOHsATHEM Jorapudm gucia. OCHOBHOE JOrapu(pMUYEcKOe TOXKICCTBO.
Jlorapudmsl 1 uX cBOMCTBA. JIeCATHYHBIN M HATYpPAIBHBIN JIOTapU(BMBI, YHCIIO €.

21




Pemenue 3amau.

14. | CnoiicTBa Jorapudpmos. 2
O3HaKOMJICHHE C TIpaBHJIIaMH JEHCTBUH c sjorapudmamu. Jlorapndm npou3BeIeHNs, YACTHOTO, CTEIIEHH; EPEXO K
HOBOMY OCHOBaHHIO. [IpaBuia nepexosa K HOBOMY OCHOBaHHIO.
15. | IIpeo6pa3oBanue JorapupMu4ecKnX BbIPpaKeHHI. 2
[IpeoOpa3oBanus NPOCTEHUIINX BBIPAKCHUH, BKJIIOYAIOMIMX apu(METHYECKHE Ollepallii, a TaKKe OIleparHio
BO3BE/ICHUS B CTETCHb U OMEPAINIO JOrapu(pMUPOBAHUS.
Jlorapudmuponanue. [Torennuponanue. [Tepexon K HOBOMY OCHOBaHHIO.
16. | Jlorapudgmuyeckass GpyHKIHS. 2
Jlorapudmudeckas QpyHKIuUS, ee CBOHCTBA U TpaduK.
Omnpenenenne gorapupMuIecKoi GyHKIHH.
17. | JlorapudMudeckne ypaBHeHus. 2
Pemrenue npocTedmx ypaBHEHHUH .
18. | IpakTuyeckoe 3anaTue. [I[peodpazoBanue JorapupMuyecKUX BbIPAKEHHUI. 3
KopHhu, crenenu u norapu@msi.
Brinonnenne npeobpa3oBaHuii BeIpakeHUH, IpuMeHsist popmyiel. Penmenue 3amad.
Tema 2.3 Copaep:kanne y4eOHOro MaTepuasa:
OcHoOBBI 19. | CuHyc, KOCHHYC, TAHTE€HC M KOTAHIeHC YHcJa. 2
TPUTOHOMETPHHU CuHyc, KOCHHYC, TaHI€HC, KOTaHTeHC Npou3BoibHOro yria OnpexaeneHus. OcHOBHBIE (HOPMYIIBI TPHTOHOMETPHH.
Haxoxnenne 3Ha4eHHH TPUTOHOMETPUYECKHX BBIPAKCHMH, HCIOMB3YS NMPHU HEOOXOOUMOCTH HHCTPYMEHTAJIbHBIC
CpEICTBa.
20. | Papuannas mepa yrJa. 2
BpamarensHoe nBmxkeHue. PagrianHas Mepa yrna. EqMHUYHAsS 4UCIOBask OKPYKHOCTD.
21. | TpuroHomeTpuieckme TOXKICTBA. 2
OCHOBHBIE TPUIOHOMETpUYECKHE TOoXxJecTBa. [IpeoOpa3oBaHMs NPOCTEHIINX TPUTOHOMETPUYECKUX TOXKAECTB.
HaxoxxneHne 3HaueHW TPUTOHOMETPHUECKUX BBIPAKEHHH, HCIONB3YS MPH HEOOXOIMMOCTH HHCTPYMEHTAJIbHBIC
cpencta. [IpuMeHeHre OCHOBHBIX ()OPMYJI K IIPe0Opa30BaHHIO BBIPAKECHHIA
22. | CuHyc, KOCHHYC ¥ TAHT€HC CYMMBI H Pa3HOCTH JABYX YIJIOB. 2
dopMyiia HaXOkKACHUS CHHYCa, KOCHHYCA M TAHT€HCA CYMMBI 1 Pa3HOCTH JBYX YTJIOB.
[TpumeHeHne OCHOBHBIX (pOpMyII K MpeoOpa3oBaHUIO BEIPAKCHUI
23. | CuHyc M KOCHHYC ABOMHOrO yrJjia. 2
CuHYC M KOCHHYC JABOHWHOTO yria. ®opMyibl MOJOBHHHOrO yria. [IpuMeHeHMe 3HaYeHUs CHHYCa M KOCHHYyCa
JBoitHoro yria. [Ipeobpa3oBaHus TPUTOHOMETPUYECKHX BBIPOKEHUH
24. | IIpeodpa3oBaHus CyMMBbI TPUTOHOMETPHYECKHX (PYHKIIMIA. 2
IIpeobpa3oBaHus CyMMbI TPUTOHOMETPHUYECKUX (DYHKIMHA B IIPOM3BEICHUE U MIPOU3BEACHUS B CyMMy. IIpuMeHeHue
¢dopmya juis ipeoOpa3oBaHUi CyMMbI TPUTOHOMETPHUCCKUX (DYHKITMH B IIPOU3BENICHNE U TIPOU3BE/ICHHS B CYMMY.
25. | ®opmyJbl NPpUBEACHAS 2
[Mpumenenne ocHOBHBIX (OpMys K TpeoOpa3oBaHuIO BblpakeHHH [IpeoOpa3oBaHusi — TPUTOHOMETPUYECKHX
BBIpaKEHUI.
BblpaskeHne TPUrOHOMETPUYECKMX (YHKIMH Uepe3 TaHIeHC MOJOBHHHOTO apryMmeHTta. lIpeoOpazoBanHus
NIPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKECHUI.
26. | Tpuronomerpuyeckue pyHKuMH. 2
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Omnpenenenusi, CBOUCTBa, rpadyK, IEPHOIUUYHOCTb, OCHOBHOM NEPHOI.
TpuroHomerpryeckre GyHKIHHU, UX CBOHCTBA U IpadUKH, IEPHOIMYHOCTh, OCHOBHOI NEPHOJI.

27. | APKCHHYC, apDKKOCHHYC, APKTAHI€HC U APKKOTAHIeHC YUCJIA. 2
Teopema o xopue. OmnpezneneHust. ApKCHHYC, apKKOCHHYC 4HCiIa. APKTaHI'€HC Yuciia. BBImoHeHne NpakTHYecKux
pacueroB. OGPATHBIE TPUTOHOMETPUYECKHUE ®YHKIMH, UX CBOMCTBA 1 TPA®UKU
28. | IlpocTreiiniue TPMroHOMeTPHYECKHE YPABHEHHUS. 2
[Ipocreiinyie TpUroHOMeTpuUecKue ypaBHeHus:. @opMyIibl peleHus IPOCTEUININX TPUTOHOMETPUUECKUX YPABHEHUM.
Tema 2.3 29. | TpuroHomeTpuyecKue ypaBHeHHUsI. 2
OcHOBBI Cnoco0bl penieHus! TPUTOHOMETPHUECKUX YPaBHEHHH.
TPUTOHOMETPHUH 30. | IlpakTnyeckoe 3aHsiTHe. PellieHue TPUTOHOMETPHUYECKUX YPABHEHMIA. 3
Cnoco0bl penieHus! TPUTOHOMETPHUECKUX YPaBHEHUH. Y paBHEHUs, pelIaeMble 10 TPHTOHOMETPUIECKIM (hOpMyJIaM.
31. | Pemienne cucTeM ypaBHeHU M 2
Crnoco0bl penieHusi CUCTEM TPUTOHOMETPHUECKHX YPaBHEHHH.
32. | IlpakTHueckoe 3aHsTHE. PelieHue TPUrOHOMETPUYECKHX HEPABEHCTB 3
Pemenne Tpuronomerpuuecknx HepaBeHCTB. CHocoObl MX perieHus cnonv3osanue 20moeblx KOMNbIOMEPHbIX
npoSpamMm, 8 MoM yucue sl NOUCKA NYMU peweruss U ULIIOCMpayuy peweHus. ypagHeHuil U HepageHcms,
Tema 2.4. Copaep:xanue y4e0HOr0 MaTepraJia
DyHKUMH, UX 33. | OyHkuuU. 2
cBoOlicTBa N rpaduku. OOnacTp onpenesieHHss U MHOXECTBO 3Ha4eHHi; rpaduk (YHKIHH, NOCTpoeHHE rpaduKoB (YHKIUHA, 3aJaHHBIX
pasnugHBIME crioco0aMu. Berumcienue 3HaueHne (YHKIUH 110 33AaHHOMY 3HAUYEHHIO apryMeHTa NPH pPa3IdndHBIX
croco6ax 3aganvsi QyHKIUH
34. | CpoiicTBa ¢pynkuun. I'paduyeckass HHTEpIpeTanus. 2
CpoiicTBa (YHKIMH: MOHOTOHHOCTH, YETHOCTb, HEUETHOCTb, OIPaHHYEHHOCTb, IEPHOIMYHOCTH. [IpomexyTkn
BO3pacTaHus M yObIBaHWs, HaHOOJbIIeE W HaUMEHBIEE 3HAUYCHMS, TOYKH IKCTPEMyMa(JIOKaIbHOTO MakCHMyMa U
MuHHMYMa). Beimyxiiocts ¢ynkiumid. [Ipumepsl (QyHKIMOHANBHBIX 3aBUCHMOCTEH B pealbHBIX Mpoleccax |
apneHnax. OnpeneneHue OCHOBHBIX CBOMCTB YMCIIOBBIX (DYHKIMA, HIUTIOCTpUpOBaHHE UX Ha rpadukax. [loctpoenne
rpadukoB QyHKIMIA.
[octpoenne rpadukoB M3y4eHHBIX (YHKINH, MIDTFOCTPHPOBAHUE O TpaduKy CBOWCTBA AIEMEHTAPHBIX (PYHKITHA.
Crnoxaas QyHKIUS (KOMIIO3HIIUS).
Apudmernueckue omepanun Han (yHkipsMu. CrokeHne, BbluuTaHue (yHkuumil. OnpespeneHue KOMITO3HIUH
¢ysaxmmii [TocTpoeHre KOMITO3UINH () YHKITHH.
Tema 2.4, 35. | O6patHble GpyHKIUM 2
DyHKUMH, UX B3anmuo oOpatHbie ¢yHKIMH. O0NACTh ONMpenesicHUs U 00JIacTh 3HaYCHUN 00paTHO# (yHkIwu. ['paduk oOpaTHOU
cBOiicTBa U rpauku ¢dbynkimu. Haxoxnenne @ynkmun, oOpatHoit nanHoi. [Toctpoerne rpadukoB M3y4eHHBIX QYHKIHHA
36. | CrenenHas GpyHKIMA 2
CrenenHass ¢yHKOMA C HaTypaJdbHBIM IOKasareneMm, ee cBoiictBa u rpapuk. BEPTUKAJIBHBIE U
T'OPU30HTAJIBHBIE ACUMITOTHI TPAGUKOB. TPAGUKU JIPOBHO-JIMHEMHBIX ®YHKIHI
37. | Cnoco0bl npeodpa3zoBaHusi rpaguKoB. 2
[IpeoOpa3oBanus rpaduKoOB: NapajuleNbHBII MEPEeHOC, CUMMETPUSl OTHOCHTENBHO OCeil KOOpAMHAT U CUMMETPHS
OTHOCHTENIFHO Havaja KOOPIMHAT, CAMMETPHUs OTHOCcUTeNbHO npsiMoit y = X, PACTSOKEHUE U CXKATHUE B/Z1OJIb
OCEN KOOPJIMHAT.
38. | IlpakTuyeckoe 3ausaTHe. PacTs:keHue u cxxaTue rpadukoB 3
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BrinonHenue 3a1aHuii Ha pacTshHKeHHE U CKaTHe TpadUKOB BJIOJb OCEH KOOPIHHAT.
OyHKINH, UX CBOHCTBA U Tpadukn. OnrcaHue ¢ MOMOMIBI0 QYHKIIUA pa3IHIHBIX 3aBUCHMOCTEH, TIPEICTaBICHIE MX
rpadugecku, HHTEpIpEeTans rpaduKOB.

Pazgen 3.
I'eomerpus.

Tema 3.1
OcCHOBHBIE NOHATHS
cTepeoMeTpUuM

Conep:xanue yue0HOro MaTepuaja

39.

I'eomeTpust Ha NJIOCKOCTH.

Bo03MOKHOCTH T€OMETPUH [UI ONTUCAHHS CBOWCTB PEAIbHBIX ITPEAMETOB M UX B3AUMHOTO PACIOJI0KECHUS;

CBOICTBO OMCCEKTPHUCHI yTJla TPEYTOJbHUKA. PenieHne TpeyroiabHUKOB. Berancienne GuccekTpuc, MeayaH, BHICOT,
panuycoB BIHCAaHHON M OITMCAHHOM OKpyXHOCTeH. DopMyIIbl TuTona y TpeyroyisHuKa: popmyia ['epona, BeIpaskeHne
IUIOIIAAY TPEYTOJbHHUKA Yepe3 PaJyC BIMCAHHON U ONMCAHHOM OKPYKHOCTEH.

40.

I'eomeTpust Ha miIockocTU. I'eomMeTpHYecKHe MeCTa TOYEK.

Brruncnenue yrioB ¢ BepIIMHON BHYTPU M BHE KPYTra, yIila MEeXIy XOpIOH U KacaTelbHOU.

Teopema 0 MpoU3BEAEHUH OTPE3KOB XOpA. Teopema 0 KacaTelbHOM U ceKyllel. Teopema 0 cyMMe KBaJpaToB CTOPOH
Y JUaroHalei napauieaorpaMmma.

Brincansrie 1 onricaHHBIE MHOTOYTOJNBHUKH. CBOICTBA M IPU3HAKY BIHCAHHBIX M ONMHCAHHBIX YETHIPEXYTOIBHUKOB.
Pemmenne 3a1a4 ¢ TOMOIIBIO TEOMETPUIECKUX TTPeoOpa30oBaHUI U TEOMETPHISCKIX MECT.

Teopema UeBs! u TeopemMa MuHenasi.

Onnrc, runepboina, napadona Kak reOMeTpUIEeCKIE MecTa TOUEK.

HepaspemnmocTs KJ1acCHUECKUX 3a7ay Ha HOCTPOCHUE.

Tema 3.2
IIpsiMble U I0CKOCTH
B MPOCTPaHCTBe.

Conep:xanue yueOHOro MaTepuaja

41.

OCHOBHbIE OHATHS CTepeoMeTPHH

Ponp akcmomMaTHKM B MaTeMaTHKE; BO3MOXKHOCTH IIOCTPOCHHSI MaT€MAaTHYECKHX TEOpUIl Ha aKCHOMAaTHYECKOH
OCHOBE; 3HAUCHHWE AaKCHMOMATHKM Ul Jpyrux oOsacteil 3HaHWMS W Ans npakTuku [Ipsmble W IUIOCKOCTH B
npocrpaHcTBe. OCHOBHBIE TMOHATHSI CTEPEOMETpUH (TOYKa, MpsiMasi, IUIOCKOCTh, mpoctpancTto). [IOHATUE OB
AKCUOMATHUYECKOM CIIOCOBE TIOCTPOEHUSA TEOMETPHUMU. Ilepecekaromuuecs, mapamieidbHble U
CKPELIMBAIOIIUECS IPSIMBIE.

Tema 3.2
IIpsiMble U IVI0CKOCTH
B IIPOCTPaHCTBE.

42.

ITapajjebHOCTh NPAMOI U NJIOCKOCTH, IPH3HAKH U CBOWCTBA.

VYron Mexay npsiMbIMH B TIpocTpaHcTBe. [lapaniensHoe mpoeKTHpoBaHUE

[MapannensHoe mpoekTupoBanue. OproronanpHoe mpoekTrposanne. IEHTPAJIBHOE ITPOEKTUPOBAHUE.
M3o0pakeHne IpoCTPaHCTBEHHBIX QUTYD.

43.

IMapannenbHOCTH MJIOCKOCTEM.
[TapayenbHOCTh MIIOCKOCTEN, MPU3HAKU U CBOMCTBA

44.

IepneHIMKYJISIPHOCTH NPAMOIi M MIOCKOCTH.

[IepnenaukyaspHOCTb NpsAMbIX. [lepreHIuKyISIpHOCT IPSIMON U IUIOCKOCTH, IIPU3HAKU U CBOMCTBA. PaccrosiHue oT
TOYKH A0 TIIOCKOCTH. [IepneHguKysp 1 HaKJIOHHAsl K IIIOCKOCTH.

Teopema 0 Tpex NEpHEHAMKYJSApAaX. YToJl MEXAY MNpsMOM M IUIOCKOCThIO. PeleHue 3agad Ha HaxOXAECHUE
TEOMETPUUECKUX BENUYMH . [IepneHauKyIIpHOCTb MIIOCKOCTEN, MPU3HAKU U CBOMCTBA. YTOI MEXKIY IIOCKOCTSAMH.
Paccrosane wMexny mnapamtensHbiMH —IockocTssMu. PACCTOAHUE MEXAY CKPEIIWBAIOIIMMUCAH
ITPAMBIMMU. Yron Mexay MIOCKOCTAMM.

Peulenne 3ajay HAa HaxoXJeHHE reoMerpuueckux Bemumuud JBYITPAHHBIA YIOJI, JIMHEMHBIA YIOJI
JABYT'PAHHOI'O VIJIA.

[I10omans OpTOroHAIFHONW NMPOEKIUH MHOroyrojsHHKa. CBOWCTBA MPSIMOYTOJIBHOTO Hapaenenunena. Teopema o
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JraroHajJv npAMOyToJIbHOI'O mapauICJICIIuIieaa.

45.

CuMMeTpHsi B MPOCTPAHCTBE.

IMOHATUE O CUMMETPUN B ITPOCTPAHCTBE (LIEHTPAJIBHAS, OCEBAS, 3EPKAJIbHAS). IIPUMEPBI
CAMMETPHUI1 B OKPYXAIOIIEM MMPE. Ilapamiensupii neperoc. CHMMETPHS OTHOCHTENBHO IIOCKOCTH.
[IpeoOpa3oBanme MPOCTPaHCTBEHHBIX QUTYD.

Buas! cuMMeTpun, n3006paskeHHe CHMMETPHU.

Pasnen 4.
Kom0unaropuka

Tema 4.1
JJIeMeHThI
KOMOMHATOPUKH

Coaep:kanue yued0HOro MaTepuaja

46.

OcHoBHBIC NOHATHSI KOMONMHATOPUKH BBIOOpKA 3/IeMEHTOB.

OCHOBHBIE TIOHSTHSI KOMOMHATOPHKH, GopMyJbl. [loouepeaHbIil 1 OTHOBPEMEHHBIN BHIOOP HECKOJBKHX 3JIEMEHTOB
U3 KOHEYHOro MHOecTBa DopMyJIbl uncia NepecTaHOBOK, COYETaHuUM, pa3MelneHuil. O3HakoMIICHHE cO criocobamu
pellieHus] 33a4 Ha MOJCYET YUCIa pa3MelleHUH, MEpeCTaHOBOK, COUCTaHHM.

47.

IIpakTunyeckoe 3anaTHe. Penenne KOMOMHATOPHBIX 3a71a4.

Pemenne mpocTedmmx KOMOMHATOPHBIX 3aqad METOIOM Imepebopa. Brrumcienne B NPOCTEHIINX —CITydasx
BEPOSATHOCTH COOBITHH Ha OCHOBE IOJCYETa YKCIa UCXOJOB. BBIIONHEHWE 3aJaHuil MO 3aaHHON TeMe, pelicHue
MIPUKJIAJHBIX 33/1a49H B 00JIaCTH PO ECCHOHATBHON NesITeThbHOCTH

48.

®opmyna ounoma Hblorona. bunom Hprorona. ®opmyna OuHoma HploroHa. MHOTOYIEHBI OT HECKOJIBKUX
NIepEeMEHHBIX, CUMMETpHUYeckre MHoroujaeHsl CBolicTBa OMHOMMANBHBIX KO3(¢uuuentoB. TpeyronbHuk [lackais.
PelieHre MPUKIAAHBIX 331344 B 00J1aCTH MPOGhECCHOHATBHOM MSSITEIHOCTH.

Pazgen S. Koopaunatsl
U BEKTOPbI

Tema 5.1
IlonsiTue BekTOpa B
NMPOCTPAHCTBeE.

Copnep:xanue y4e0HOro MaTepuasa

49.

BekTopsl.
[lonstue BekTOpa B mpocTpaHcTBe. BekTropsl. Moayne Bekropa. KommHeapHble BeKTOpHL. PasioxeHue BeKTopa Io
JIBYM HEKOJUTMHEApHBIM BeKTOpaM. PaBeHCTBO BekTOpoB. Cl0)KEHHE BEKTOPOB 1 YMHOXXECHHE BEKTOPA HA YHCIIO.

50.

KoMnianapHble BeKTOPBI.
Komnnanapusie BekTOphl. PaznoxeHue no TpeM HeKOMIIJIaHAPHBIM BEKTOpaM.

Tema 5.2.
Koopaunatbl u
BEKTOPBHI.

51.

CucremMa KoOpaIHHAT
Buns! cuctem koopauHat. JlekapToBBI KOOpAMHATH B IpocTpaHcTBe. OmnpezeneHne NpsMOYyroibHOH (IeKapToBO)
CHCTEMbI KOOpAUHAT B pocTpaHcTBe. [IpeobpazoBaHue KOOpAUHAT.

52.

Koopaunartsl BekTOpa.

Koopaunatel Bektopa. CriokeHHE BEKTOPOB M yMHOXXEHHE BEKTOpa Ha 4nciio. PopMysa pacCTOSHUS MEXIY IBYMs
ToukamMu  Vcnonb3oBaHue (GOpPMyIBI [UIT HAaXOXKACHHS PACCTOSHHS MEXIY IBYMS TOYKAaMH Ha IUIOCKOCTH, B
npoctpancTBe. Moayis Bekropa. @opMyiia pacCTOSHHS OT TOYKH JI0 INIOCKOCTH

53.

HpaKTI/l‘IECKOG 3anaTne. Ucnoabn3oBanue KOOpAMHAT NMPU PEIICHUU 3a4aY
KOOpI[I/IHaTI)I CEepCaArHbI OTPE3Ka, JAJIMHA BEKTOpA. Hcnons3oBanue KOOpAUHAT IpHU PCHICHUN MAaTCMaTUYCCKUX U
IMMPUKJIaJHBIX 3aJ1a4

54.

YroJ Mex1y BeKTopaMu. Yo Mexxay Bekropamu. CKainspHoe npou3BeieHHe BeKTopoB. [Ipoekiiuns BeKTopa Ha oCb,
YroJl MEX/y BEKTOPaMH, CKAJSIPHOE MPOU3BEICHUE BEKTOPOB.

5S.

Yroa mexay npsiMbIMH, MKy NPSIMOH U IIOCKOCTBIO.
Yron Mexay IpsSMBIMHU, YTOJI MEKAY NPSMON U MIIOCKOCTBIO, YPaBHEHHE INIOCKOCTH
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56. | IIpakTuyeckoe 3ansiTHe. Mcnoab3oBanue BEKTOPOB MPH pPellleHUH 32124 2 3
Vcnionp30BaHNe BEKTOPOB IPH PELICHNH MaTEMAaTHUECKUX U MMPHUKIAJHbIX 3a/a4.
Pasgen 6.
Hauana
MaTeMaTH4eCcKOro
aHajau3a
Tema 6.1. Conep:xanue yueOHOro MaTepuaja
IHocnenosarensHocTu | 57.| MocienoBarenbHocTn. CyMMHpPOBaHHeE NMOCJIEN0BATEILHOCTEIH 2 2
3HaueHNE UAeH, METOOB M PE3yIbTAaTOB aIreOphl 1 MATEMAaTHYECKOTO aHAIN3a sl IIOCTPOCHUS MOJENell peabHbIX
TIPOIIECCOB M CHUTYAIMH; pa3yinune TpeOOBaHUM, PEIbIBIIEMBIX K JI0Ka3aTeIbCTBAM B MaTeMaTHKE, €CTECTBEHHBIX,
COIIMAIBHO-?)KOHOMHYECKNX ¥ T'YMaHUTAPHBIX HAyKaX, Ha IIPAKTHKE;
Crnoco0bl 3ajjaHusi M CBOMCTBA YHCIOBBIX IOCIeNOBaTeIbHOCTEH. HaxokaeHue 4JICHOB MOCIIEI0BATEILHOCTEH.
Ilonsitue o mpexene  mocnegoBarensHocTH.  CylecTBOBaHME — IpeAena  MOHOTOHHOM — OrpaHHMUYEHHOH
MOCJIeI0BAaTENFHOCTH. JITMHA OKPYXKHOCTH ¥ IUIOIIAAb Kpyra Kak Mpenensl mocienoBarenbHocTeil CyMMHpoOBaHUE
nocliieioparenbHocTeil. beckoHeuHOo yObIBarolass reoMeTpuyeckass Imporpeccuss W ee cymma. [loHsatue o
uenpepsiBEOcTH Qynkmun. TEOPEMBI O IMTPEJEJIAX [TOCJIEJIOBATEJIBHOCTEMN. IIEPEXO/] K IIPEJIEJIAM
B HEPABEHCTBAX.
58. | IlonsiTHe 0 HeNMPEPLIBHOCTH (PYHKIUH. 2 2
Haxoxnenne mpousBogHOW 1o ompeneneHuio [loHsTHe O HenpepsIBHOCTH (QYHKIHMH. OCHOBHBIE TEOPEMBI O
HerpepbIBHBIX (yHkuusx. [lonstue o npenene ¢ynkumu B Touke. [loBeneHue ¢QyHkumii Ha OECKOHEYHOCTH.
ACHMIITOTEHI.
59. | llonsiTe 0 MPoU3BOAHOI PyHKIUHU. 2 2
[Ipupamenne ¢yakmuu. Omnpenenenue npowsBoaHoil. [lorsatme o mnpomsBogHON (GYHKIWH, QHU3HYECKUH W
TeOMETPHUYECKHNA CMBICI IPOU3BOIHOM
60. | IIpou3BOaAHBbIE OCHOBHBIX 3J1eMEHTAPHBIX QyHKIUIA. 2 2
IIpousBoaHbie OCHOBHBIX 3NeMeHTapHbIX (QyHKIwiA. [TIPOU3BOJIHBIE CJIOXXHOM M OBPATHOM ®YHKIIUAI.
[IpumeHeHne TNPOM3BOAHOW JUIS TPOBEAEHHUS NPHOJIMIKEHHBIX BBIYMCICHUH, peIeHue 3afadd IMPHKIAJIHOTO
XapaKTepa Ha HAXOXKIACHUC HauOOJIBIIIETO ¥ HAUMEHBIIEr0 3HAYEHUS
61. | IlpaBuia BBIYMCJIEHUS NIPOU3BOIHBIX. 2 2
[TponsBoHast CyMMBI, Pa3HOCTH, IIPOU3BEICHHS M YaCTHOTO.
Hroro 3a I cemectp, yacos
Pabora oOy4aronmxcsi BO B3aUMOCHUCTBHUH C TIPEIOaBaTeieM 122
B TOM YHUCJIE: JIEKLIUU, YPOKHU 108
IPAKTUYECKUE 3aHATUS 14
1 kypc, 2 cemecmp
Tema 6.1. 1. | IIpakTH4eckoe 3anaTue. [Ipon3BoAHBIC 0CHOBHBIX 3JIECMEHTAPHBIX (yHKIMIA. 2 3
IMocnenoBareabHOCTH BeInosHeHNEe 3a1aHNH Ha HAXO0XKJCHUE MPOU3BOIHBIX IO (JOPMYIIaM M IpaBHIIaM JUIsl 3JIEMEHTapHBIX (DYHKIHH.
2. | T'eomeTpuyeckuii CMBICJ NPOU3BOIHOM 2 2
YpaBHeHHE KacaTesIbHOH K rpaduky QyHKINH.
3. | IIpakTH4yeckoe 3aHsiTHe. DU3NYECKHIT CMBIC] TPOM3BOHOIA. 2 3
Haxoxnenue ckopocTy Iyisi nporecca, 3aJanHoro Gpopmysioit u rpadukoM. Bropas npousBonHas u ee (pU3MUECKUi
CMBICIL.
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4. | Ilpuznax Bo3pactanus (yObiBaHus) pyHKIUHU. 2
[Ipm3nHak Bo3pactanus (yObsiBaHus) GyHKINU. KpuTrdeckie TOUkH QyHKIINN, MAaKCUMYMBI 1 MUHUMYMBI.
[IpumeHeHne npu3HaKa BO3pacTaHus U yObIBaHHS (DYHKIIMHU IIPH MCCIEAOBAHUH (DYHKIIUH
5. | IlpakTuyeckoe 3ansitue. Iloctpoenne rpaguka pyHKIMN ¢ NOMOIIBIO IPOU3BOIHOI 3
[IpumeHeHne MPOU3BOAHON K MCCIIEOBaHUIO (PYHKIMH 1 mocTpoeHHio rpadgukos Mcnone3oBanue mpon3BOIHBIX.
Hcnons3oBanue MPOU3BOAHBIX MPHU PEHICHUU ypaBHeHI/Iﬁ 1 HECPABCHCTB, TCKCTOBBIX, (bI/I3I/I‘-IeCKI/IX U reOMCTPUICCKUX
3aj]a4, HaX0XXJICHUM HauOONBIIMX U HAaUMEHBIINX 3HaueHuH. [IpuMeHeHe npon3BoIHOIA.
[Tpumeps! HCHONB30BAHUS TPOU3BOAHON JUTS HAX0XKJCHHUS HAMITYYIIErO PEIICHUS B MPUKIAAHBIX 3a7a4ax.
Tema 6.2. Conep:xkanue yued0HOro MaTepuaja
IlepBooOpa3nas n 6. | Onpenesienne nepBoodpa3HoIii. 2
HHTerpaJj [epBooOpaznas. OcHOBHOE CBOMCTBO nepBooOpasHoil. [IpaBuia BeIYHCICHHS IEPBOOOPa3HBIX
7. | Tpu npaBuiIa HaXoKAeHHUs MePBOOOPA3HBIX. 2
Haxoxnenue nepBooOpa3HbIX 10 npaBmiiaM U Gopmynam.
8. | IlepBooGpa3Hbie YTeMeHTAPHBIX (PYHKIMIA. 2
ITepBo0oOpa3HbIe DIEeMEHTAPHBIX QYHKIINH.
9. | IIpakTuyeckoe 3ansiTue. ILnomans KpUBoOJIMHEHON Tpanenuu. 3
Briunciienue miomany KpUBOJIMHEMHON Tpanenuu.
10. | AuTerpan. ®opmyuaa Heworona-Jleiionuna. 2
[TonsiTue 00 onpeseneHHOM UHTErpaie. Brluncienne nHTErpana.
11. | IlpakTnuyeckoe 3ansitue. [IppumeHenue uHTErpaJa. 3
[Tpumeps! NpUMEHEHNsI MHTETpaa B (U3UKE M TEOMETPHH.
Paznen 7.
MHOrorpaHHUKH
Tema 7.1. Conep:xkanue yueOHOro MaTepuaja
MHOrorpaHHUuKH. 12.| MHororpanHbie yribl. MHOTOrpaHHUKH. 2
MHororpansbele yriasl. MHOTOTpaHHUKH. BEITyKible MHOTOTpaHHWKH. Bepmmebl, peOpa, rpaHHM MHOTOTPaHHHKA.
PazBeptka Teopema Diinepa. Pacro3HaBanue Ha 4YepTe)kax M MOJEISIX MPOCTPAHCTBEHHBIX (HOPM; COOTHOIICHHE
TpPEeXMEpHBIX 0OBEKTOB C UX ONMHCAaHWEM, M300pakeHHneM. V300pakeHne OCHOBHBIX MHOTOTPAHHHMKOB, BBIOJHEHHUE
4epTeXeH 1Mo yCIOBHSIM 3a/1a4 IIPOCTPAHCTBEHHBIX (OpM
13.| Ilpusma. 2
[Ipusma, ee ocHoBaHus, OOKOBEIE pedpa, BbICOTA, OOKOBasi MOBEpXHOCTh. IIpsimMast u HakioHHas npu3ma. [Tnomans
IMOBEPXHOCTH IIPU3MBEI.
14. | IlpaBuabHasi IpU3Ma 2
[IpaBwibHas mpu3Ma. DJIEMEHTHI MPaBUIBHON MPHU3MBI, IUIOMIAb TOBEPXHOCTH NMPABWIIBHON Npu3Mbl CHMMETpHS B
TpU3Me.
15. | IIpakTnyeckoe 3ansatue. Iapanienenunen. Kyo. 3
MMapannenenunex. Ky6. Cummerpus B KyOe, B mapajulesIeuIe ie.
Haxox/ieHne 31eMeHToB | Iioniaaed. PacnoznaBanue Ha depTe)kax M MOJEISIX MPOCTPAHCTBEHHBIE (POPMEI
16. | IlpakTHyeckoe 3aHATHE. CeYeHUsT MHOTOTPAHHUKOB 3
Ceuenus MHOrorpanHukoB. [loctpoenue cedenuii. CeueHne npu3Mel, Ky0a, napajieienuneaa
17. | Mupamuga 2

ITupammna, ee ocHOBaHHE, OOKOBBIE pedpa, BBICOTA, OOKOBAsI TOBEPXHOCTD.
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Ceuenue nmupamMuIbl.
Ceuenust MHOTOrpaHHUKa [TocTpoeHHE CEUCHHA.

18.

TpeyroabHas nupammujaa.

TpeyronpHass mupamua, pacro3HaBaHWE Ha 4YepTeXax M MOJENSAX IPOCTPAHCTBEHHBIX (OPM; COOTHOLICHHUE
TPEeXMEpHBIX 00BEKTOB C UX ONMHCAaHWEM, M300pakeHHneM. V300pakeHne OCHOBHBIX MHOTOTPAHHHMKOB, BBIOJTHEHHUE
YepTekeH Mo yCIoBHsIM 3a/1a4 IPOCTPAHCTBEHHBIX opM. HaxoskaeHue mioraaen.

19.

IIpakTnyeckoe 3ansaTue. IlpaBuiabHas nupamuaa.
[IpaBuipHas mupamuaa. OnpeneneHne NpaBUIbHON MUPaMU/IbI, OCHOBHBIE 3JIEMEHTHI M OHSTHS.
Haxoxnenue nnomazneii u anemeHToB. CUMMETpHS B TUPaAMHUTIC.

20.

IIpakTnyeckoe 3aHATHE. Y ceuéHHAsi MUPAMHJA.
Onpenenenre yceuéHHON MMPaMU/IbI, OCHOBHBIE AJIEMEHTHI U OHATHS. Y CeUEHHAs MpaBUIIbHAS IUPAMULA, OCHOBHBIE
37eMeHTHI U noHsATHs. HaxokaeHue momaneil ¥ 3J1eMEeHTOB.

21.

IIpeacraBieHue 0 NPaBUJIbLHBIX MHOTOIPAHHHUKAX.

Iloctpoenne cummMeTpuuHbIX ¢uryp. [IpencraBieHne o NMpaBHIBHBIX MHOTOTPAaHHHKAX (TeTpasap, KyO, OKTasap,
JoJeKadIp U uKocadyap). Pa3séprka. Cummerpus B KyOe, B Mmapajuiesienunesie, B mpu3Me u nupamue. M3zobpaxkenue
OCHOBHBIX MHOTOTPAaHHUKOB. [IprMephl CHMMETpHIl B OKpYKAaIOIIeM MHpE. DJIEMEHTH CHMMETPHH TIPABHIBHBIX
MHOTOTPaHHUKOB. Pa3BepTKH NMpaBHIBLHBIX MHOTOTpaHHUKOB. Teopema Diinepa.

Pazgen 8.
TeJia ¥ IOBEPXHOCTH
BpallleHus.

Tema 8.1
umnap. Konyc. Hlap

u chepa.

Conep:xanue yue0HOro MaTepuaja

22.

Muaunap.
Humuaap. OcHOBaHWE, OCh, BHICOTA, OOKOBas IMOBEPXHOCTH, oOpasyromas, pa3Beptka. OCEBBIE CEUEHUA U
CEUEHUM [TAPAJIJIEJIBHBIE OCHOBAHMUIO. IWJIMHAPWUYECKHUE NIOBEPXHOCTU

23.

IIpakTnueckoe 3angTHe. @OPMYJIBI IJIOMIAAN NOBEPXHOCTEH MIHHAPA.
Haxoxxnenue nnomanei u ssnemeHToB. Pelenue 3anay.

24.

Konyc.
Konyc. OcHoBanms, oOpasyromasi, Beicota. Pa3BepTka. OceBble ceUeHHs W CEUeHUs, MapajuleJbHBIE OCHOBAHUIO.
Onnuric, runepbota, mapabdosia Kak cedeHusi Konyca. KOHMYecKne oBepXHOCTH.

25.

IIpakTnueckoe 3ansaTHe. @opMyJIbI IJIOMIAAH NOBEPXHOCTH KOHYCA.
[Tnoma s 60KOBOI MOBEPXHOCTH, IUIONIA/Ih MOJTHONW TIOBEPXHOCTH.

26.

YceuéHHblii KoHYC.

VYceuennsrit konyc. OCHOBaHUE, OCh, BBICOTa, OOKOBasi MOBepXHOCTh. OOpasyromas. PazsepTka. OceBbie CCUCHUS U
CeUeHMs, IMapajuleNnbHble ocHOBaHWMIO. Brmonaenue cedennit. JJUJIMIIC, TUITEPBOJIA, ITAPABOJIA KAK
CEYEHUMA KOHYCA

27.

IIpakTnueckoe 3anaTHE. @OPMYJIBI IJIOMIAAN NOBEPXHOCTEH YCEUEHHOT0 KOHYCA.
Pemenne npukiaHbIX 3a1a4.

28.

Iap u cdepa.
Llap u cepa, ux ceuenusi. Bommonnenue ceyenuii. KacarenapHas miockocTb K cdepe.

Hroro 3a II cemectp, 4acos
PaboTa oOy4arommxcst BO B3aUMOACHUCTBHUH C TIPEIOaBaTEIeM
B TOM YHCJIC: JICKIIUHU, YPOKHI

56
56
32
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MPaKTUYCCKUC 3aHATHUA

24

Hroro 3a I kype, yacoB 178
PaboTa oOy4Jarommxcst BO B3aUMOACHUCTBHUH C TIPETIOaBaTeIeM 178
B TOM YUCJIE: JIEKIUU, YPOKH 140
MPAKTUYECKUE 3AHITUS 38
2 Kkypce, 3 cemecmp
Tema 8.1 1. | IIpakTHYeckoe 3aHATHE. YpaBHeHHE cephl. 2 3
umnap. Konyce. Hlap YpaBHEHHE MOBEPXHOCTH B MPOCTPAHCTBE, YpaBHEHUE CHEPHI.
u cepa. 2. | Coepa, BnucanHasi B MHOTOTPAHHUK U TeJIa BpallleHUsl. 2 2
Coepa, Bnucannas B ky0. Cdepa, BnincanHasi B KOHYC, IIMITHHJP.
3. | IIpakTuuyeckoe 3ansitue. Chepa, onucaHHasi 0KOJI0 MHOTOTPAHHHKA M TeJl BpallleHUsl. 2 3
Cdepa, onrcanHas OKOJIO Ky0a, IMIIMHIPa, KOHYCa.
4. | Pa3auyHble KOMOMHAMY MHOTOTPAHHUKOB U TeJl BpallleHusl. 2 2
IIpusma, BnucanHas B muiuuAp. [Ipu3ma, onmcanHas okono unuiauHzapa. Konyc, BnucanHbeld B mumHIp. Konyc,
OITMCAHHBIA OKOJIO IMIIMHJpPA.
Pazgen 9.
H3smepenns B
TeOMeTpPHUH.
Tema 9.1 Conep:xanue yueOHOro MaTepuaja
O0BeMbI Te 5. | O0bemM NpSAMOYT0JILHOIO MapaJuiejenumnena. 2 2
[NOHATUE Ob OFBEME TEJIA. O6wvem u ero usmepenue. VaterpansHas ¢opmyrna odrema. CBoiicTBa 00HEMOB.
O06beM KyOa, 00beM IPSIMOYTOJIFHOTO MTApAJUIEIICIHITE/ 1, MApAJUICICIHIEAa .
6. | IIpakTnyeckoe 3ansiTue. O0BLEM NPSAMON NPHU3MBI. 2 3
Dopmya obbema npu3Mbl. Pemienue 3ana4 ¢ ucrnosibzoBanreM Gopmys 00beMoB. O0beMbl HAKIOHHOW IMPHU3MBIL.
7. | IlpakTH4yeckoe 3ansiTHe. O0bEeM WUIUHAPA. 2 3
®dopmyna odbemMa muauHApa. Pemenue 3a1a4d ¢ UCmoyib30BaHueM (GopMyJ1 00beMa IFITHHAPA.
8. | IIpakTH4eckoe 3ansiTHEe. DOPMY.IbI 00BbEMAa MUPAMUABI. 2 3
Dopmyna o6béMa nupamuiel. Pemenne 3a1a4 ¢ UCIoIb30BaHuEM (HOpMYJ 00beMa ITHPAMHIBL.
9. | IlpakTH4yeckoe 3ansiTue. @opmMyabl 00bEMA KOHYCA. 2 3
Pewrenne 3amau ¢ ucnonpzoBanueM GpopMmyi oobeMa koHyca. MHrerpanbHas gopmyna oobema. Beruncnenne oobeMoB
HaKJIOHHOHM TPU3MBI, IMPaMH/IBl U KOHYCa C MOMOIIBIO ONPEIEICHHOT0 HHTerpana. Pacuér miomaan noBepXHOCTH C
WCIOJIb30BaHHEM (HOpMYIIL.
10. | IlpakTHyeckoe 3ansiTHe. @OpMYJIbI 00beMa HIapa U Mo chepsbl. 2 3
Pemenue 3a1au ¢ ucronb3oBaHueM (HopMyIIbl 00beMa IIapa v IIOIAaH chep.
11. | ITogmo0Oue Te.1. 2 2

[ono6ue ten. CocraBnenue oraomenus noxoodus ¢uryp. OTHOIIEHUE OB BEMOB ITOJOBHBIX TEJI.
OtHouleHusl IIoNa el NoBepXHOCTe 1 00HEMOB M0100HBIX TEI.

Pazgen 10.
JJIeMeHThI TeOpUH
BEpPOSITHOCTEH 1
MaTeMaTH4eCKOoi
CTATHCTHKH
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Tema 10.1

Conep:xanue yue0HOro MaTepuaja

CoobITHE, 12.| Co0bITHE, BEPOSITHOCTH COOBITHS 2
BEPOSITHOCTH COOBITHS BeposTHOCTHBIA XapakTep pPas3IMYHBIX MPOLECCOB U 3aKOHOMEPHOCTEH OKPY’KAIOLIEr0 MHpa. YHHBEPCAIbHBIN
XapakTep 3aKOHOB JIOTHKH MaTEMaTHYECKHX PacCy>KACHHH, UX NPUMEHHUMOCTh B PA3IMYHBIX 00JIACTAX YeI0BEUECKOH
nesrenbHocTH. CoOBITHE, BEPOSTHOCTH COOBITHS, CIIOXKEHHE U YMHOKCHHE BEPOSITHOCTEH. DIIeMEHTapHBIC U CIIOKHBIC
cobObrtust  [lonsitue o HesaBucumoctu coObituii. BEPOSJATHOCTH U CTATUCTHUYECKASA YACTOTA
HACTVYIUIEHUA COBBITUA.
13. | IIpakTHYeckoe 3aHATHE. BepoATHOCTH COOBITHS 3
PaccMoTpeHme cirydaeB U BEPOSITHOCTh CyMMBI HECOBMECTHBIX COOBITHII, BEPOSITHOCTD IIPOTHBOIOIOKHOTO COOBITHS.
BbIuncasaTe B IMpoOCTEHIIMX CIydasX BEPOSTHOCTH COOBITMH Ha OCHOBE IOAcYeTa uuciaa ucxonos. Ilonstue o
HE3aBHCHUMOCTH COOBITHH.
JuckpeTHas cityyailHas BeJMYMHA, 3aKOH €€ pacnpeaenceHus. UMcaoBble XapaKTEPUCTUKU JUCKPETHOW ClydyailHOM
BennuuHbI. [ToHsTHE 0 3aKOHE OOJIBIINX YHCEL.
Tema 10.2 Conep:xkanue yue0HOro MaTepuaja
IIpeacraBienne 14. | MpakTnyeckoe 3ausTue. IlpencraBieHue JaHHBIX (TA0JMUBI, ITHATPAMMBI, TpaduKn). 3
JAaHHBIX (TA0JIULbI, [Ipencrapnenne naHHBIX (TaONWIBI, AWArpaMMbl, Tpadukw), TEHEpaJdbHAas COBOKYITHOCTh, BBIOOpKa. Pabora c
AuarpaMmsl, rpagpuku) JaHHBIMHA. AHamm3 WHQOpMAIMKA CTATUCTHYECKOTO XapakTepa. AHANN3 pealbHBIX YHCIOBBIX IaHHBIX,
TIPEACTAaBICHHBIX B BUJE AHarpaMm, rpadukos;
15. | IlonsiTHe 0 3a7a9aX MATEMATHYECKOH CTATHCTHKH. 2
. Ilonsitue o cpeaneit apupMeTHUECKOil, MeTaHe.
16. | IlpakTHYeckoe 3aHATHE. BepoATHOCTHBIE MeTOABI pellIeHUs 3a/1a4. 3
Pemenne MpakTHYECKHX 3aa4d ¢ IPUMEHEHHEM BEPOSITHOCTHBIX METO/IOB.
Pazpen 11.
YpaBHenus n
HEPABEHCTBA.
Tema 11.1 Conep:xkanue yue0HOro MaTepuaja
PaBHOCHIBHOCTDH 17.| PaBHOCWJIBLHOCTH YPABHEHMIA. 2
YPaBHeHMii U cucTeM PaBHOCHIBHOCT ypaBHeHHH. OCHOBHBIE IPHUEMBI MX pelleHus (BBECHHE HOBBIX HEN3BECTHBIX, TIOACTAHOBKA,).
ypaBHeHMii. 18. | IlpakTHyeckoe 3aHsiTHe. PelieHue pauMoOHAJbHBIX YPABHEHHUH. 3
OCHOBHBIE IPHEMBI HX pelieHus (pa3IoKeHne Ha MHOXHTEIH, TpadUUecKii METo).
19. | PaBHOCHJIBHOCTB CHCTEM YpPaBHEHHIA. 2
CuctemMbl ypaBHEeHHNA. PaBHOCHIIBHOCT CHCTEM YpaBHEHUH.
20. | ITpakTHyeckoe 3aHsiTHe. OCHOBHBbIE MPHEMBbI PeLIEHUs] CHCTEM YPaBHEHMIl. 3
OCHOBHBIE TIPHUEMBI PEUICHUS CHCTEM YpPaBHEHHWH: .IMOACTAHOBKA, alreOpanvdeckoe CIO0KEHHWE, BBEJCHHE HOBBIX
NIEPEMEHHBIX.
21. | IIpakTHyeckoe 3ansiTHe. Penienne cucreM ypaBHeHHii ¢ IByMs HeM3BeCTHBIMH (IIPOCTEHIIINE THIIBI). 3
Pemenne cucrem ypaBHEHHWH C JBYMS HEM3BECTHBIMH. l300pakeHHEe Ha KOOPAWHATHOW IIJIOCKOCTH MHOMKECTBA
peuIeHU YpaBHEHUH C IBYMsl IEPEMEHHBIMU U UX CHCTEM.
Tema 11.2 Conep:xanue yueOHOro MaTepuaja
Iloka3zarenbHbie, 22. | IpakTuyeckoe 3ansiTue. UppanuoHajbHee ypaBHEHHU . 3
JorapupMuyecKue, Penienne uppanoHaIbHBIX YPaBHEHHH.
TPMTOHOMETPHYECKHe OCHOBHBIE IPUEMBI UX PEILICHHUS.
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ypaBHeHnus u cuctembl | 23.| IIpakTnyeckoe 3anaTue. Iloka3aTejbHble ypaBHeHHUS. 2 3
YPaBHeHM ITokazarenpHble ypaBHeHHUs. OCHOBHBIC MPHUEMBI UX pellieHUs. Pernienne ypaBHEHUH.
24. | IlpakTu4yeckoe 3ansTue. Jlorapupmuueckne ypaBHeHHs. 2 3
Jlorapudpmudeckue ypaBaeHus. OCHOBHbIE IPUEMBI UX pelleHus. Pemenne ypaBHeHHUH.
25. | IlpakTH4yeckoe 3ansiTHe. TPUrOHOMETPpHYECKHE YPABHEHHS. 2 3
Tpuronomerpuueckue ypaBHeHus. OCHOBHBIE IPHEMBbI UX pemieHus. Pemenne ypaBHeHUH.
Tema 11.3. Conep:xanue yue0HOro MaTepuaja
Hepagencrsa. 26. | IIpakTuyeckoe 3anaTue. HepaBencrsa. 2 3
PaBHOCHMIIBHOCTE HEpaBeHCTB. PelieHHe CUCTEM HEPABEHCTB C OAHOM INEPEMEHHOM. PalroHanbHBIE HEpaBEHCTBA.
Meron wuHTepBanioB. JlokazaTenbcTBa HepaBeHCTB. HepaBeHCTBO O cpeaHeM apHU(QMETHYecKOM U CpeaHEM
TE€OMETPUYECKOM JBYX UHUCEIL.
27.| NppanuoHajbHble HEPABEHCTBA. 2 2
HpparnmonansHble HepaBeHCTBa. OCHOBHBIEC IPUEMBI HX PEIICHHSL.
28. | Iloka3aTebHbIE HEPABEHCTBA. 2 2
ITokazarenpHbIe HepaBeHCTBA. OCHOBHBIE PHEMBI X PELICHUSL.
29. | IlpakTuyeckoe 3ansiTue. Jlorapudpmuieckne HepaBeHCTBA. 2 3
Jlorapugmudeckue HepaBeHCTBa. OCHOBHBIE IPUEMBI UX PEIICHHS .
30. | TpuroHomeTprnuecKkne HepaBeHCTBA 2 2
Tpuronomerpuueckue HepaBeHCTBA. OCHOBHBIC IIPHEMbI UX PEIICHHUSL.
Tema 11.4. Coaep:kanue yuedOHOro MaTepuaja
Hcnoab3oBanue 31. | Ucnoab3oBanue CBOMCTB ¥ rpaduMKkoB GyHKIUH NPU pellIeHUH CUCTEeM YPaBHEHMI 2 2
CBONCTB U rpaguKoB [Tpumeps! HCHONB30BaHUS CBOWCTB M TpadMKOB (YHKIWH INpU pEIICHHH CUCTEM ypaBHeHHH. M3o0paxkeHue Ha
(ynkumii npu KOOPAMHATHOM MIOCKOCTU MHOXKECTBA PEILICHUH CHCTEM YPAaBHEHHUH C IBYMsI IEPEMEHHBIMH.
pelIeHHH CHCTeM 32. | Ucnonb3oBaHue CBOICTB M rpaduKoB (pyHKIMI NPH pelieHUH CHCTeM HepaBeHCTB 2 2
YPaBHEeHUi U Hcnons3oBanre CBOMCTB W rpadukoB (GYHKIMH NpH pElICHHH HepaBeHCTB. 300pakeHMe Ha KOOPIMHATHOM
HEPABCHCTB. TTIOCKOCTH MHOKECTBA PEIICHUI HEPABEHCTB C ABYMS IEPEMEHHBIMU U UX CHCTEM.
Tema 11.5. Coaep:xkanue yued0HOro MaTepuaja
IIpumenenne 33. | IIpakTuyeckoe 3ansiTue. llpuMenenne MaTeMATHYECKMX METO0B /ISl PelICHUs COEPaKATENbHBIX 32124 2 3
MATEMATHYEeCKHX [IpumeHeHne MaTeMaTHYEeCKUX METOJIOB JUIS PEHICHHs COAEPKAaTENBHBIX 33/1a4 M3 passIMuHBIX O0JlacTe HayKd H
METONO0B Il pelIeHHus IpakTUKU. MHTEepnperanus pe3yabTara, yueT pealbHblX OrpaHuueHui. Pemenue 3anad.
COAEPKATEIbHBIX 34. | IIpakTuyeckoe 3ansiTue. [lppMeHeHne MaTeMATHYECKMX METO/I0B /Il pellleHHs MPUKJIAJIHBIX 3aa4. 2 3
3apa4 Pazmuune Tpe6OBaHI/H71, OpeabsABIICMBIX K JIOKQ3aTCIbCTBAM B MAaTCMAaTHKE, CCTCCTBCHHBIX, COIMAIBHO-
SKOHOMHYECKUX U TYMaHUTAPHBIX HAYKaX, Ha NIPAaKTHKe. Pemenne 3agay
IIpomeskyTouHasi aTTecTanus B (popMe IK3aMeHA 6
Hroro 3a III cemectp, 4acos 78
Pabota oOyuaronuxcst BO B3aUMO/ICHCTBUHM C ITPENoAaBaTeIeM 68
B TOM YHUCJIE: JIEKLIUU, YPOKH 26
MPAKTHYECKUE 3aHATHUS 42
Koncynerarmm 4
Ok3ameH 6
Bceero, wacos 256
Pabota 00y4aronmxcsi BO B3aUMOJCHCTBUH C TPEHOaBaTEIEM 246
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B TOM YHCJIC: JEKIIUH, YPOKU
MIPAKTUICCKHUE 3aHATHS

Koncynpranumn

DK3aMeH

166
80

1. — O3HAaKOMUTENBHBIN (Y3HABaHUE paHee N3yYEHHBIX 00BEKTOB, CBOHCTB);
2. — penpOaYKTHBHBIN (BBITOJHEHHE ACSTEIBHOCTH MO 00pa3ily, MHCTPYKIWH WU T10JI PYKOBOZCTBOM)
3.—TIpOyKTUBHBIH (TIJITAaHUPOBAHKE M CAMOCTOSITENILHOE BHIIIOJHEHHE JICSITENbHOCTH, PEIIEHNE TPOOIEMHBIX 3aJIaHNH )

32




3. YCJIOBUSA PEATINZALIMU TPOI'PAMMBI YYEGHOTI'O IPEIMETA
3.1. TpeOoBanuss K MHHUMAJIBHOMY  MAaTepPHAIbHO-TEXHUYECKOMY
odecneyeHHIo:

Peanuzauust nporpaMMbl y4yeOHOro mnpeamera TpeOyeT Hauuyus Y4eOHOro
KaOMHETa MaTEMATHKHU.

O6opynoBaHue yueOHOTO KaOMHETa:

- M0CaJ0YHBIE MECTA M0 KOJIMYECTBY 00yYaroIuxcs;

- pabouee MEeCTO IpPeroaaBaTess;

- MeJoBas J10CKa;

3.2. UudopmannonHoe odecrieueHre 00ydeHust
Ilepeyenr y4eOHbIX u3AaHUi, WHTepHeT-pecypcoB, I0ONMOJHUTEILHOM
JINTEPATYPHI

OcHognble UCMOYHUKU:
1. bammakoB, M. . MaremaTtuka : yueOHUK s cTya. yupexaeauit CI1O /
M. U. bammakos. - 6-e uzn., crep. — M.: ULl «Axagemus», 2019. — 256 c. —
TeKCT : HemoCpPeACTBEHHBIN.
2. bammvakos, M. M. Martematuka : yueOHuk mis ctya. yupexaenuit CI1O /
M. U. bammaxkos. - 5-e u3g., crep. — M.: UL «Axkanemus», 2018. — 256 c. —
Teker : HemoCpeICTBEHHBIN.
3. bammakoB, M. W. Marematuka : yueOHUK 11s cTyn. yupexaenuii CIIO /
M. U. bammakos. - 6-¢ u3g., crep. — M.: UL «Axkanemus», 2019. — 256 c. —
TeKcT : HemoCPEACTBEHHBIN.
4. I'yceB, B. A. Maremaruka nansi mpod. U CIel. COI. - 3KOH. Mpopuis :
yueOHuk minsa cryd. yupexnaenuid CIIO / B. A. I'yces, C. I'. I'puropses, C. B.
NBonruna. - 4-¢ uzxa., uctp. — M.: ULl «Axkanemus», 2019. — 416 c. — Tekcr :
HENOCPEACTBEHHBIN.

Cnpasounas:
1. AnteinoB I1.1., baspun .1 n np. «Maremaruka» bonbiioi cipaBOYHUK AJIs
LIKOJIBHUKOB M nocTynaromux B By3bl. M., OO0 «/lpoda» 2006 r.
2. Boeiroackuiit M. 4. «CnpaBouHuK 1o Beiciier Mmaremaruke». M., Act. 2002 r.

3. demunoBuu b.I1. «3amaum u ynpaxHeHHs MO MAaTEMaTUYECKOMY aHAJIU3Y UL
BTYy30B». M., 2003 .

Humepnem pecypcuoi:

1. http://www.exponenta.ru/educat/links/l educ.asp#0 — [lone3HbIe CCHIIKH Ha
CaliThl MaTeMaTH4ecKod W 00pa3oBaTEeNbHOW HAIpPaBIEHHOCTH: Y YeOHBIC
MaTepUabl, TECTHI

2. http:// www.fxyz.ru/ - UHTEpakTUBHBIN CIPABOYHUK (POPMYI U CBEJICHUS TI0
anredpe, TPUTOHOMETPHUH, TEOMETPHH, (PU3HKE.

3. http://maths.yfal.ru - CrnpaBO4YHHK COAEPNKHUT MaTepuall MO MaTeMaTHKE
(apudmeTHka, anredpa, reOMETPHsl, TPUTOHOMETPHS).
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4. allmatematika.ru - OcHoBHBIE (HOPMYIIBI

no aiaredpe W TEeOMETPHH:

TOKJICCTBCHHbIE npeobpazoBaHus, IPOrpeccui, IPOU3BOHAS,
CTEpEOMETPHS U MPOY.
5. http://mathsun.rw/ — Hcmopus mamemamuxku. buorpadpun BeTUKHX

MaTEeMaTHUKOB.
6.www edu .ru/dok edu asp
7.http // www mat. September .ru
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUMSA YYEBHOI'O

HPEAMETA

KonTponb u oneHka pe3yiabTaToB OCBOEHHUS Y4eOHOTO MPEAMETa OCYIIECTBIISCTCS

npernogaBaTcjicM B IMPOHCCCE IIPOBCACHUA

TCKYIICTO M IMMPOMECIKYTOYHOI'O KOHTPOJIA

Pa3zoen Pezynomamor | Buo Dopmbl u Memoovl Buo Dopma Oyenka
u/unu 0cB0eHUs KOHMpPOJNsL | KOHMPOJisL OYyeHouHo2o | uHousudya | pesyioma
mema YuebH020 cpedcmesa JIbHO2O moe
npeomema * yuéma
ycnesaemo
cmu
Pazgen 1 TecTtupoBaHnue. Tecr. YueOHBIH banpnas
Tema JKypHaJIL. OLICHKA
1.1.-1.2. 1 . 3HAHUU U
Texymuii .
yMEHHUI
(2-5)
Pazgen 2 VY CTHBIN 1 Kontponbubl | YueOHBIH banpnas
Tema MMCBbMEHHBIN OMpocC. € BOIIPOCHI. JKypHa. OIlEHKa
2.1.-24. 1,2 Texymii Brinonnenue 3ajganue st 3HAHUM U
MPAKTUICCKUX paboT MPAKTUIECK YMCHUN
nx paboT (2-5)
Pazgen 3 YcTHBI B Bomnpocer u YueOHbIH banpnas
Tema MTUCHMEHHBIH OTPOC. 3aJaHus A | KypHAI. OIICHKA
3.1.-3.2. 1,2 Texymumii Brimonuenue orpoca. 3HaHUi U
MPAaKTUIECKUX paboT 3ananue A YMEHUI
MIPAaKTUIECK 2-5)
ux pador
Pazmen 4 VYcrHEBI 1 Bompocs VueOHbIi Banbuas
Tema 4.1 [IUCBMEHHBIN ONpOC. 3aaHus Ui | KypHAIL. OLICHKA
Brimonnenue ompoca. 3HaHUH U
12 _ | mpakTHueckux pabot 3amanue s yMeHHI
Texymmwii MPaKTHYECK (2-5).
ux pador
Paspen 5 YcTHbIM 1 Bompocs! u YueOHbIi banpnas
Tema MMCBMEHHBIN OMpocC. 3alaHus A | KypHAaIL. OIlEHKa
5.1-5.2 1,2 Texymuit Brimonnenue orpoca. 3HaHUH U
MPAaKTUYECKUX paboT 3aganue s yMEHUI
MIPaKTHIECK (2-5)
nx paboT
Paznen 6 VYcTHbI 1 Bonpocs! YueOHsbIit BanbHas
Tema 12 MUCBMEHHBIN OIPOC. 3aaHus I | KypHAIL. OIICHKA
6.1- 6,3 ’ Texymuit Brimonuenue ompoca. 3HaHUi U
MPAaKTUICCKUX paboT 3aganue s yMeHUI
MIPaKTHIECK (2-5)
ux pabot
Pazgen 7 YcTHBI B Bomnpocer u YueOHbIH banpnas
Tema7.1 MUCBMEHHBIN OMpocC. 3aaHus A | KypHaIL. OILICHKA
1,2 o — Beimonnenue orpoca. 3HAHUH U
yu MPAaKTUIECKUX paboT 3ananue A YMEHUN
MIPAaKTUIECK 2-5)
ux pador
Pazmen 8 1,2 Texymmii | YCTHBIA U Bompocs VueOHbIi Banpuas
Tema 8.1 [MCBbMEHHBIN ONpOC. 3aaHus Ui | KypHAaIL. OLICHKA
Brimonnenue ompoca. 3HaHUH U
MPaKTHYECKUX paboT 3amanue s yMeHHN
MPaKTHYECK (2-5)

YYEOHBIX M NPaKTHYECKUX 3aHSATHIA,
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nx paboT

Pazmen 9 VYcrHBIH 1 Bompock! u VueOHbIit Banbuas
Tema 9.1 MMCBMEHHBIN OMpoc. 3alaHusl A1 | KypHAIL. OLICHKA
12 Brinonnenue ompoca. 3HAaHUU U
’ Tekymmid | mpakTU4ecKuxX padoT 3ananue ams yMeHU
MPaKTHYECK (2-5)
ux pabor u
BCP
Paznen YcTHBIN 1 Bomnpocer u VueOHbIit Banvnas
10 MUCHMEHHBIN OIpoC. 3aMaHus UL | JKypHAIL. OLIEHKA
Tema 1,2 ., | BeimomHenue ormpoca. 3HaHUl U
? Texymmii
10.1-10. MPAaKTHYECKUX PadboOT 3aganue A yYMEHUHI
2 MPaKTHYECK (2-5)
ux pabor
Pazgen 11 VYcrHBIH 1 Bompock! u VueOHbIit Banbuas
Tema MUCbMEHHBIN OTpoC. 3alaHus Ui | KypHAIL. OLICHKA
11.1-11.5 1,2 Texymuit Breinonnenue ompoca. 3HAHUU U
Y MPaKTHIECKUX paboT 3amanue s yMeHHH
MPaKTHYECK (2-5)
ux pador
YueOHbI DK3aMeH Ok3aMmeHay | YueOHbI banbnas
51 OHHBIE JKypHaIL. OLICHKA
TpeaMeT 3a/1aHAS Ok3aMmeHar] | 3HaHUU 1
pen IIpomexyTt A s o
1,2 o HMOHHAs YMeHHH
OYHBIN
BEAOMOCTE | (2-5).
3a4eTHEIC
KHUKKH
3VH *
1 — 3HaHus
2 - yMeHHUst
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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.

37




	Государственное автономное профессиональное образовательное учреждение Чувашской Республики «Чебоксарский техникум технологии питания и коммерции» Министерства образования и молодежной политики Чувашской Республики
	1. ПАСПОРТ ПРОГРАММЫ УЧЕБНОго предмета
	2. СТРУКТУРА и содержание УЧЕБНОго предмета
	3. условия реализации программы УЧЕБНОго предмета
	4. Контроль и оценка результатов Освоения УЧЕБНОго предмета
	2.2. Тематический план и содержание учебного предмета Математика
	Построение графиков изученных функций, иллюстрирование по графику свойства элементарных функций. Сложная функция (композиция).
	3. условия реализации программы учебного предмета
	3.2. Информационное обеспечение обучения
	4. Контроль и оценка результатов освоения учебного предмета

