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Pabouas mporpamma oOG1ieoOpa3oBarenbHOTO yueOHOro npeamera «MareMaTHkay NpeaHa3HauYeHa
JUIE OCBOEHHMSI OCHOBHOH mpodeccuoHanbHOM oOpa3oBarenbHOi  mporpamMmel CIIO nHa Gasze
OCHOBHOT'O 001IET0 00pa30BaHus ¢ MOJIYYCHUEM CPEJHEr0 00IIero 00pa3oBaHus

Pabouass mporpamma pa3paboTaHa Ha OCHOBE MPUMEPHON MpOrpamMmbl OO0IIE00pa3oBaTEIbHON
yuebHoro mnpeamera «Martematukay uis NPOPECCHOHATBHBIX 00Pa30BaTENbHBIX OpPraHU3aAlUN
(aBTop — M.M.BammakoB), pekomeHgoBanHONW DeepanibHbIM TOCYIAPCTBEHHBIM aBTOHOMHBIM
yapexaeHueM «DenepanbHblii HHCTUTYT pa3BuTusi oopazoBanus» (PI'AY «DPUPOy», npotokon Ne
3 ot 21 uronsa 2015 r.).

OPT'AHU3ALNA - PASPABOTYUK: I'ocynapcTBeHHOE TpodeccHoHATBHOE 00pa30BaTeIbHOES
yupexieHue «ChIKTBIBKAPCKUN aBTOMEXaHUYECKUHM TEXHUKYM).

COCTABUTEJIb — batanosa Jlapuca IlaBnoBna, npenogaBarens I'TIOY «CAT».
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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o6meoOpa3oBaTenbHOM yueOHOro mpeamera «MaTeMaTuka» MpeaHasHaueHa Jis
U3yYeHHs] MAaTEMaTHKH B TPOQECCHOHAIBHBIX 00pa30BaTEIIbHBIX OPTraHU3AIUAX, PEATH3YIONIUX
00pa3oBaTeNbHYIO0 MPOrpaMMy CPEIHEro 0o0Lero oOpa3oBaHMS B IpeleaX OCBOCHUS OCHOBHOM
npodeccuonanbHOl  oOpazoBatenbHOM Tporpammbl CITO (OIIOIT CIIO) na 6a3e OCHOBHOTO
o0rm1ero oOpa3oBaHus MPH MOATOTOBKE KBATM(UIIMPOBAHHBIX pab0UMX, CIY>KAIIUX U CIICIIHATUCTOB
CpEHETO 3BCHA.

Pabouas mporpamma paszpaborana Ha ocHoBe TpeboBanuiit ®I'OC cpemnero obiero oopa3oBaHus,
NPEIBSBISEMBIX K CTPYKTYpE, COJCPXAHHUIO W pe3yJbTaTaM OCBOCHHUS Y4YeOHOro NpeaMera
««MareMaTHKa», B COOTBETCTBUM C PeKOMEHIAIMsAMH 10 OpraHU3alud TOJXYYCHHS CPEIHEro
obmiero o0Opa3oBaHUs B Tpejieiax OCBOCHHsS 00pa30BaTENbHBIX IMPOTPaMM  CPEIHETrO
npodecCHOHaTBLHOr0 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IEro o0pa3oBaHMs C y4eTOM TpeOOBaHMA
(denepanbHBIX TOCYIapCTBEHHBIX 00Pa30BaTEIBHBIX CTAHIAPTOB M IOJY4aeMON MPOPECCHU HIIH
CHEeNMATBHOCTH  cpegHero  npodeccruoHanbHOro  obpa3oBanus  (mucbMo  JlemaprameHTa
rOCYJapCTBEHHOHN MOJUTHKH B cepe MOAroTOBKH padounx kaapoB u 1O MunobpHayku Poccun
ot 17.03.2015 Ne(06-259).

Conepxanue TpOrpaMMbl y4eOHOrO mpeaMeTa ««MareMaTHKayy» HalpaBIeHO Ha JIOCTHIKCHHE
CIEAYIOLIMX LeJIei:

- obecrieueHre  c(HOPMHUPOBAHHOCTH  TPEACTABICHUI O  COLMAIbHBIX, KYJIbTYPHBIX U
UCTOPUYECCKHIX dakTopax CTaHOBJICHUS MaTeMaTHKH;
- oOecriedeHue c(HOPMHUPOBAHHOCTH JIOTMYECKOTO, AITOPUTMUYECKOTO W MaTeMaTHYECKOTro
MBIIICHHST,

- obOecrieueHue c(HOPMHUPOBAHHOCTH YMCHHUH TPUMEHSTH IOJYYCHHBIC 3HAHUS TPU PEIICHUU

pa3JInYHbIX 3ajau;
- obecnieyeHne chOpPMHUPOBAHHOCTHU TMPEACTABICHUN O MaTEeMAaTHKE KaK YacTH OOIIEUeTIOBEYECKOM
KYJIBTYPBHI, YHUBEPCATHHOM SI3BIKE HaYKH, TI03BOJISIFOIIIEM OIKCHIBATH

Y M3y4aTh peaTbHbIC IPOIECCHI U SBICHUSI.
Pabouass mporpamMmma MOKET HCHOJIB30BATHCS JAPYTUMH HPOQPecCHOHATbHBIMU 00pa30BaTeIbHBIMU
OpraHU3aIMsIMHU, PEeaTU3YIOIMMUA 00pa30BaTEIbHYIO TIPOTrpaMMy CPEIHETO O0IIero 00pa3oBaHus B
npenenax OITOII CIIO nHa 6a3e ocHOBHOro oOmIero o0pa3oBaHUs; MPOTPaMMbl IOATOTOBKH
KBAJTM(HUIMPOBAHHBIX PAa0OYMX, CIYKAIIMX; MPOTPaMMBbl TOATOTOBKU CIIEIHAIUCTOB CPEIHETO
3BeHa ([IITIKPC, ITICC3).



1. MACIHOPT PABOYEN ITPOT'PAMMBI

1.1 O6mas xapakTepucTuka y4eOHoro npeamera «MaremaTuka»
B conepxaHue ydeOHOro mpeamera  BKIIIOYEHbl  NIPAKTMYECKHE  3aHATHUS, HMEIOIIHE
npodeCCHOHATBHYIO 3HAYUMOCTh JJISl CTY/IGHTOB, OCBanBatoUInX BeIOpanHbie npodeccuu CI1O umm
crnenuanpHoctu CIIO.
[IpakTUKOOpUEHTUPOBAHHBIE 3aJaHMs, NPOEKTHAas JEATEIbHOCTb CTYACHTOB, BBIIIOJIHEHNE
TBOPYECKMX  3aJaHMH W  MOATOTOBKa pedepaToB  SBIAIOTCA  HEOTHEMJIEMOM  YacThIO
00pa30BaTeNbHOTO MpoIiecca.
N3yuenue obmeoOpa3oBaTesibHON yueOHOro npeaMera «MaTemMaTukay 3aBeplIaeTcs 0/ABEJCHUEM
UTOTOB B (hOpMe dK3aMeHa B paMKaX IMPOMEKYTOUHOM aTTECTAIlH CTYJCHTOB B IPOLIECCE OCBOCHUS
OIIOII CIIO ¢ nmosyyeHueM cperHero oomero oopa3oBaHusl.

1.2 MecTto y4eOHOro nnpegMera B y4eOHOM ILJIaHe
VYuebublil npeamer «MareMaTHKay sBIIseTCs 00513aTeIbHOM U n3ydyaeTcs B 0011e00pa3oBaTeIbHOM
ke yaeonoro miana OITOIT CITO (TITIKPC, ITICC3).
1.3 Pe3yabTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa
OcBoenue coiepkaHusi ydeOHOro mpeamera «MaremaTuka» 00ECHEUMBACT JIOCTHIKCHHE
CTYACHTaMH CJIEIYIOIUX Pe3yIbTaTOB:

*  JIUYHOCMHDBIX.

JI1:  chopMuUpOBAaHHOCTH TPEACTABICHUH O MaTeMaTHKE KakK YHHBEPCAJIbHOM  SI3BIKE
HayKH, CPEICTBE MOJIECIMPOBAHUS SIBJICHUI U IIPOLIECCOB, NAESAX U METOJAaX MaTEMaTHKU;

JI2: noHumaHMe ~ 3HAUMMOCTHM  MaTeMaTHKU  JUII ~ HAy4YHO-TEXHUYECKOro  Iporpecca,
cOPMHPOBAHHOCTh ~ OTHOIIEHUS K  MaTeMaTHKe KaKk K 4YacTH  O0IleYeIoBEeYeCKOMH
KyJIbTYpbl ~ 4Y€pe3  3HAaKOMCTBO €  MCTOpHMEH  pAa3sBUTHs  MAaTE€MaTHKH,  JBOJIOLHEH
MaTEeMaTHUYECKUX UJIEH;

JI3: pasBuTHE JOrMYECKOrO MBIIIEHUS, IPOCTPAHCTBEHHOIO BOOOpPAXKEHUS, AITOPUTMHUYECKON

KYJIBTYPHI, KPUTUYHOCTH MBIIUTCHUS Ha YpOBHE, HE00X0AUMOM TUISt
Oynymeil  nmpodecCHOHATBHOM  JEATEIBHOCTH,  JUIsi  MPOAOJDKEHHST  oOpa3oBaHMs U
camMo00pa30BaHus;

J4: OBJIAAICHUC MATCMATUYCCKUMHU 3HAHUSAMU W YMCHUSIMU, HCO6XOI[I/IMI>IMI/I B HOBCGI[HeBHOfI
KU3HH, TUTSt OCBOCHMS CMEXKHBIX €CTECTBEHHO-HAaYUYHbIX TUCIUTLITUH u

JUCHUIUINH ~ NPOQECCHOHANBHOIO  IMKJIa, s MOJdy4eHuss oOpa3oBaHusi B  00JacTsX,
He TpeOyIoIUX YrayOIeHHOH MaTeMaTUYECKOH MOATOTOBKH;

JIS: rotoBHOCTH U CHOCOOHOCTH K 00pa3oBaHUIO, B TOM 4YHUCIE CamMo00pa30BaHUIO,
Ha TPOTSHKEHUHM BCEH KHU3HU; CO3HATENBHOE OTHOIIEHHE K HEMPEepPhIBHOMY OOPa30BaHMIO Kak
YCJIOBHIO YCTICIHON PO eCCHOHATEHON U OOIIIECTBEHHOMN JESTEHHOCTH;

JI6: TOTOBHOCTP U CIOCOOHOCTH K CAMOCTOSITENIbHOM TBOPYECKOM ¥ OTBETCTBEHHOM
NeSITeTTbHOCTH;

JI7: TOTOBHOCTH K KOJUIEKTUBHOUN paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B 00pa30BaTEIbHOM,
00II[eCTBEHHO MOJIE3HOH, y4e0HO-UCCIIeI0BATEIhCKOM, MIPOEKTHOM u
JIPYTHUX BUIAX ACSITETbHOCTH;

JI8: oTHOmeHne K TMpodeCCHOHATBHON MEeSITETHPHOCTH KaK BO3MOXKHOCTH YYacTHsl B PEUICHUU
JIUYHBIX, OOIIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATILHBIX MPOOIIeM;

*  MemanpeomMemHypix:

MT1: yMeHue caMOCTOATEIBHO OINPEACTATh IETH JEATEIBHOCTH W COCTAaBJISITh IUTAHBI
NEeSITETPHOCTH; ~ CaMOCTOSATENBHO  OCYIIECTBISATh,  KOHTPOJIUPOBATh M KOPPEKTHPOBATH
JESITEIbHOCTD; UCTIOTb30BATh BCE BO3MO>KHBIE pecypcsl TUTST JOCTUKCHHSI
IIOCTABJICHHBIX ueneﬁ n pcam3annun IIJIAHOB JACATCIIBHOCTH, BI)I6I/IpaTB YCIICUIHEBIC
CTPATCIUM B PA3JIMYHBIX CUTYyaAllUAX,

MT2: ymeHue TPOIYKTUBHO OOIIATHCS W B3aUMOJCHCTBOBATH B IIPOIECCE COBMECTHOM
JeSITeIbHOCTH, YYUTHIBATh MO3ULUHU JPYTUX YYaCTHUKOB JESATEIBHOCTH, 3(PPEKTUBHO pa3periaTh
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KOH(JIUKTHI;

MT3: BiageHue HaBBIKAMU II03HABATENBHOW, Y4eOHO-MCCIEAOBATEIBCKOM U  MPOCKTHON
NEeSTeNIbHOCTH,  HaBBIKAMU  pa3pelieHus  MpodjieM;  CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOATEIIBHOMY  MOMCKY  METOJOB  PELICHHS  NPAaKTHYECKUX  3aJad, [PUMEHEHHIO
Pa3IMYHBIX METO/IOB ITO3HAHMS;

MT4: TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSTEIbHOW HH(DOPMAIMOHHO-TIO3HABATEIHHON
JIeATEIbHOCTH, BKJIFOYAasi ~ YMEHHE  OpPUEHTHUPOBATbCA B Pa3IMYHBIX  MCTOYHHKAX
uH(pOpMallUK, KPUTUYECKH OICHWBATh W HMHTEPIPETUPOBATH WHOOPMAIMIO, TOIYy4aeMyH W3
pa3IMYHBIX UCTOYHUKOB;

MTS: BiageHue S3bIKOBBIMH CPEACTBAMHU: YMEHHE SICHO, JIOTMYHO W TOYHO M3Jararb
CBOIO TOYKY 3pPEHHUSI, UCIIOJIb30BaTh aJICKBATHbBIC A3bIKOBBIE CPEJICTBA;

MT6: BnameHue HaBbIKAMHM I103HABATEIBHOW pedieKCMM KaK OCO3HAHHS COBEPIIAEMBIX
JIEUCTBUM M MBICIMTEIBHBIX  IIPOLIECCOB, HX  PE3yJbTaTOB U  OCHOBAHMM, TI'PAHMIL
CBOEr0 3HAaHWA M HE3HAHWsS, HOBBIX [I03HABAaTENbHBIX 3aJa4 M CPEACTB I MX
JIOCTUKEHHUS;

MT7: ueneycTpeMJeHHOCT, B TMOMCKaX M MPUHATHH pEHICHUH, COOOpa3UTENbHOCTh U
WHTYUIINS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPECTABICHUH; CIIOCOOHOCTh BOCIIPHHUMATH KPACOTY
Y TApMOHUIO MUDA;

*  npeoMemHuIX:

II1: cdopMUPOBAHHOCTH TPEACTABICHUH O MaTeMaTUKEe KaK YacTU MHPOBOM KYIBTYpPbI
M MeCTe MaTeMaTUKH B COBPEMEHHOW IIMBWIM3AIMH, CHOCO0aX ONUCAHUSA  SBJICHUM
peanbHOr0 MUpPAa HA MATEMATHYECKOM SI3bIKE;

II2: chopMUPOBAHHOCTH MPEACTABICHUI O MATEMATHYECKUX TIOHATHUSAX KaK BaKHEHIINX
MaTeMaTUYECKUX MOJIEIIAX, MO3BOJISFOIINX ONUCHIBATh u n3y4yaTh pa3Hble
MpOUECChl W SBJCHUS;  INOHMMAaHUE  BO3MOXHOCTH  AKCHOMATHUYECKOrO  IMOCTPOEHUSA
MaTEeMaTUYECKUX TEOPHUIL;

I13: BnajgeHue MeTONAaMH JI0KA3aTEIBCTB W QJITOPUTMOB pEIICHUS, YMEHHE WX MPUMEHSATH,
MIPOBOJUTH JTOKA3aTEIIbHBIE PACCYKIACHHUS B XOJI€ PEILICHUS 3a/1a4;

II4: BnameHwe CTaHAAPTHHIMU TIPUEMaMHU pEIICHUS PalMOHATBHBIX W HUPPAIMOHAIIBHBIX,
[0KAa3aTeNIbHbIX,  CTENEHHBIX, TPUTOHOMETPUYECKUX  YPaBHEHUM U  HEPABEHCTB, UX
CHCTEM; HCHOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX IMPOrpamMM, B TOM YHCIE i1 MOUCKA MyTH
pPELIECHUS U WUTKOCTPALIUK PELICHUS] YPABHEHUI U HEPABEHCTB;

IIS: cdhopmupoBaHHOCTH TPEACTAaBICHUM 00 OCHOBHBIX TOHSTHSX  MAaTeMaTHUYECKOTO
aHalM3a M UX CBOWCTBaX, BIAJCHHE YMEHHUEM XapaKTepu3oBaTh MOBeACHHE (DYHKIIUH,
HCTIOJIb30BAHHUE MOJTYYEHHBIX 3HAHUU JUISt ONMCaHUS 151 aHanu3a  peajbHbIX
3aBHCUMOCTEI;

I16: BnanmeHre OCHOBHBIMM TIOHSTHUSMHU O TUIOCKMX M TPOCTPAHCTBEHHBIX T'€OMETPUUECKHUX
durypax, uX OCHOBHBIX CBOHCTBaxX; c(OPMHUPOBAHHOCTH YMEHHs pacro3HaBaTh T'€OMETPUUYECKHE
burypel Ha dYepTekax, MOJENSIX M B pPEAIBHOM MHpE; TPUMEHEHHWE W3YYCHHBIX CBOMCTB
reOMETPUYECKUX buryp u bopmyn JUIS pereHus
reOMETPUYECKHUX 3a/1a4 U 3aa4 C MPAKTUYECKUM COJIEPKAHUEM;

I17: chopmupoBaHHOCTH MPEACTABICHUN O MpoIeccaX U SIBICHUAX, UMEIOIIUX BEPOSTHOCTHBIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B peabHOM MHpE,
OCHOBHBIX  TOHATHSX  DJIEMEHTAPHOW  TEOPUU  BEPOATHOCTEM; yYMEHUW  HAXOAUTH U
OIICHWBATh  BEPOSTHOCTH  HACTYIJIEHWS  COOBITMM B MPOCTEHIIUX  MPAKTHYECKUX
CUTYaIUSX U OCHOBHBIE XaPAKTEPUCTUKH CIIyYalHbIX BETUYHH;

II8: BnageHuWe HaBBIKAMU  HUCIIOJIB30BAHMUS TOTOBBIX KOMIBIOTEPHBIX MPOrpamMM  IpHU
pELIEHNH 3a]1ay.



2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA

OVYIIL.01. Y «MaTeMaTuKa»

2.1. O0beM y4eOHOro npeaMera ¥ BUAbl y4eOHOH padoThl

Bun yaeOHO# paboThI

O0BeM 4acoB

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 232
Oobs13aTesibHAsI ayUTOPHAsI ydeOHAasi HATPy3Ka (Bcero) 232
B TOM YHCIIE:
- MPAaKTUYECKUE 3aHSITHS; 115
- ¢ depeHIIMPOBAHHBIN 3a4eT 1

IIpome:kyTouHasi arrectauusi B popme IK3aMeHa




2.2. Temamuueckuit naan u cooepiyicanue yueonoz2o npeomema OVIL. 04. Y «<MATEMATHKA».

HaumenoBanue Coaepixanue yueOHOro MaTepuaJa, JaboparopHblie padoThl M NPAKTHYECKHE 3aHATHSA, O0vem | YpoBeHb
pa3ieioB U TeM CaMOCTOsITe/IbHAA padoTa 00y4aloMXCH 4acoB | OCBOCHHS
1 2 3 4
Tema 1. BBeaenune 2
Jekuua: 2 1
MaremaTuka B HayKe, TEXHUKE, SKOHOMHUKE, HH(DOPMAIIMOHHBIX TEXHOJIOTUSAX U IPAKTUYECKOH
nesitenbHOCTH. Llenu m 3amaun u3ydeHuss MaTeMaTuku npu ocBoeHnu npodeccuir CIIO u cnenmanbHOCTEH
CIIO.
Tema 2. Pa3BuTHE NOHATHS 0 YHCJIE 14
Jexkuuu: 7
Llenble u panroHanbHble yncna. JlefictBurensHblie yncina. [IpubnnkeHHble BBIYUCICHUS. 2
KoMiuiekcHsle yncina.
Ilpakmuueckue 3anamusn: 7
Llenbie u panpioHaNbHBIC Yncia. JlefictBurenbHbie yncia. [IpubnmkeHHbIe BEIYUCICHHS.
KommnnekcHsle uucina. Ilposepounas paboma.
Tema 3. KopHu, cTenenu u Jjorapupmsl 36
Jekuuu: 15 2
3.1. Kopuu u crenenu. KopHu HaTypanbHOU CTENEHU U3 YUCIIa U UX cBoiicTBa. CTeneHu ¢
palMoOHaIbHBIMU IIOKA3aTeNsIMM, MX cBoMcTBA. CTeneHu ¢ AEUCTBUTENbHBIMU IOKa3zarensimu. CBoicTBa
CTEIEHN C ACUCTBUTEIBHBIM ITI0KA3aTEIIEM.
3.2. Jlorapudm. Jlorapudm yuciaa. OcHoBHOE Jlorapu(pMUIECKOe TOXKAECTBO. JlecaTHuHbIe
U HaTypaibHble Jorapudmsel. [IpaBuna neiictsuil ¢ norapudmamu. Ilepexon k HoBomMy
OCHOBAHMIO.
3.3. [IpeoOpa3zoBanue aaredpanyeckux Bbipa:keHui. [IpeoOpa3oBaHne pallnoOHAIBHBIX, HPPALMOHATBHBIX
CTETIEHHBIX, TOKa3aTeIbHbIX U JIOTapu(MUUECKUX BBIPAXKEHUH.
Ilpakmuueckue 3anamus: 21 2

Apudmernueckne JAEHCTBHS HaJ YHCIAMM, HAaXOXXICHHWE TNPUOIIKEHHBIX 3HAYCHUH BEJIMYMH U
MOTPENIHOCTEN BhIUHCICHHUM (aOCOTIOTHON U OTHOCUTEIBLHOM), CPABHEHUE YHCIIOBBIX BHIPAKEHUH.
Brluncnenue u cpaBHEHUE KOPHEH. BrIoaHeHe pacueToB ¢ paJuKalaMH.

Pemienne wppanuoHaNbHBIX ypaBHeHUM. HaxokaeHwe 3HAUYeHUH CTENEHEeW C  palMOHaJIbHBIMU
nokazarensiMi. CpaBHeHue crerneHeidl. [IpeoOpa3oBaHusl BBIpaKEHHH, coJepXKalluxX cTeneHdu. PerieHue
ITOKa3aTeNIbHBIX YpaBHEHM. Pelenne npukiiagHpIxX 3a1a4.

Haxoxnenue 3HaueHuil jorapudma mo HmpoM3BOJIBHOMY OCHOBaHMIO. Ilepexos OT OJHOro OCHOBaHUSA K

npyromy. Beruncnenue u cpaBHenue gorapudmos. JlorapudmupoBanrie 1 NOTEHIMPOBAHNE BbIPAXKEHHUI.




[TpuOnkeHHbIEe BBIYMCICHUS M pEHICHUs MPHUKIaAHbIX 3anad. Pemienue jorapuMuueckux ypaBHEHHIA.

IIposepounas paboma.

Tema 4. IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE 24
Jexkuuu: 14
B3anMHOe pacnonokeHue IByX MpsMBIX B IpoCTpaHCTBe. IlapajuienbHOCT NpPSAMOM M IUIOCKOCTH.
[TapannensHocTh IOCKOCTEH. [lepneHAnKyIApHOCTD NPSIMOM U IVIOCKOCTH. [lepneHauKymisip 1 HaKJIOHHAs.

Yrois Mexay NpsMON U IJIOCKOCTBIO. JIBYIrpaHHBIN Yroil. YTosl MeXAy INIOCKOCTAMH. llepnenauKkyispHOCTh
JIBYX TIJIOCKOCTEH.

['eomerpuueckre mnpeoOpa3oBaHUsi MPOCTPAHCTBA: MAPAICIbHBIM NEPEeHOC, CUMMETPHs OTHOCHTEIHHO
IUIOCKOCTH.

[TapannensHoe mpoekTHpoBanue. [lmomans opToroHansHOW mpoeknuu. M300pakeHne MpoCTpaHCTBEHHBIX
dburyp.

Ilpakmuueckue 3anamus: 10
B3auMHoe pacnonoxeHue AByX HpsAMBIX B ImpocTpaHcTBe. llapamienbHOCTh HpSMOM M IUIOCKOCTH.
[TapayuenbHOCTB TUIOCKOCTEH. [lepneHIMKyYIApHOCTD NPAMON U IJIOCKOCTH. [IepreHIuKymnsap U HaKJIOHHas.
VYron Mexay npsAMoi U INIOCKOCThIO. [IByrpaHHbIN yroi. Yroi Mexy MIocKoCTIMHU. [lepneHauKynsipHOCTb
JIBYX TIJIOCKOCTEH.

['eomerpuueckue mnpeoOpa3oBaHUsl MPOCTPAHCTBA: MapalIeNbHBIM NEPEeHOC, CUMMETPHs OTHOCHTEIBHO
IJIOCKOCTH.

[TapannensHoe mpoekTupoBaHue. [lnomane opToroHanbHONW mpoekiuu. M3o00pakeHne mpocTpaHCTBEHHBIX
buryp. Ilposepounas paboma.

Tema 5. KomOnnaropuka 12
Jekuuu: 6
OcHoBHbIE MOHATHS KOMOMHATOPHUKHU. 3aJjaud Ha MOJICYET YMcCia pa3MeIlleHUul, NepecTaHOBOK, COUETaHHM.
Pemenne 3amau Ha mnepebop BapuaHToB. QPopmyna OuHoma HproToHa. CBoiicTBa OWHOMHHAIBHBIX
koa(¢unmenToB. Tpeyronbauk [lackans.

Ilpakmuueckue 3anamus: 6
OcCHOBHBIE MOHATHS KOMOMHATOPUKH. 3a7aydl Ha MOJICUET YMCIa pa3MeIleHU, MepecTaHOBOK, COYETaHUH.
Pemenne 3amau Ha mnepebop BapuaHToB. Popmyna OuHoma HproToHa. CBoiicTBa OWHOMHHAIBHBIX

ko dunmenton. Tpeyronbuuk [ackans. [Iposepounas paboma (JlndbepenipoBannblii 3a4eT)

HUTOI'O 3A 1 CEMECTP 88

Tema 6. KoopaumHaThl 1 BEeKTOpPbI 16
Jexyuu: 8

ITpsimoyronbHasl (iekapToBa) cucTEMa KOOpAMHAT B npocTpaHcTBe. Dopmyna paccTOSIHUS MEXAY ABYMS
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TOYKaMHU. YpaBHEHUs c(hephl, MIOCKOCTH W MpsMod. BekTopel. Moayns BekTopa. PaBeHCTBO BEKTOPOB.
CrnoxeHue BEKTOPOB. YMHOKEHUE BEKTOpA Ha 4ncio. Pas3io)keHrne BEKTOpa 10 HaIllpaBJIEHUAM. YTOJI MEXITY
nByms Bektopamu. [Ipoekius Bektopa Ha ock. KoopaunaTel Bektopa. CkalsipHOE MPOU3BEIEHUE BEKTOPOB.
Hcnonp3oBanne KOOPAWHAT XU BCKTOPOB NP PCIICHUY MATCMATUYCCKUX W NPUKIIAJJHBIX 3a/1a4.

Ilpakmuueckue 3anamus:

IIpu3Haky B3aUMHOTO PACIOJIOKEHUS IPSIMBIX. YTOJI MEXAY IPAMBIMU. B3auMHOE pacnoioKeHue NpsMbIX U
II0CKOCTEN. [lepneHauKyap U HaKJIOHHAs K IJIOCKOCTH. YTOJ MEXKIY IPSIMON U INIOCKOCTBIO. Teopemsl O
B3aMMHOM pacCIIOJIOKEHUU MPAMOU U IUIOCKOCTH. Teopema o Tpex neprneHaukymsapax. [Ipusnaku u cBolicTBa
NapaJUICJIbHBIX U NEPHEHAUKYIISPHBIX IUIOCKOCTEH. PaccTosiHue OT TOYKM O IUIOCKOCTH, OT HpPSIMOH IO
IUIOCKOCTH, PACCTOSHUE MEKIY IUIOCKOCTAMH, MEXAY CKPCIIMBAIOIIUMUCA IMPSAMBIMH, MEXKIY
IPOM3BOJIbHBIMU (UrypamMu B npoctpaHcTBe. [lapannensHoe mpoekTupoBaHue U ero cBoiictBa. Teopema o
IUIOMIA OPTOTOHAJIBHOM INPOEKIMM MHOIOYIOJbHHKA. B3amMHOE pacnosioKeHUe MPOCTPAHCTBEHHBIX
¢uryp. Paznuunbie Buabl MHororpaHHukoB. Mx wuzoOpaxenus. CeueHus, pa3BEepTKH MHOIOTPAaHHUKOB.
[Tnomane noBepxHoctu. Bunbl cummerpuil B npoctpancTse. CUMMETpUS T€ BPALEHUS U MHOTOTPaHHHUKOB.
Beruucnenue miomaneit u o6bemoB. Bektopsl. JleficTBus ¢ BekTopamu. [lekaproBa cucremMa KOOpAMHAT B
IIPOCTPAHCTBE. YPaBHEHUE OKPYKHOCTH, c(hepsl, IUIOCKOCTH. PaccTosHme Mexmy Toukamu. JledcTBus C
BEKTOPAMHM, 3aJaHHBIMH KoopAuHaramu. CKalsipHOE NPOU3BENECHUE BEKTOPOB. BekTopHOE ypaBHEHHE
psIMOH U IIIOCKOCTHU. [Iposepounas paboma.

Tema 7. OcCHOBBI

TPUTOHOMETPUH

22

Jekyuu:
7.1. OcHoBHble nousiTusA. Panquannas mepa yria. CuHyc, KOCUHYC, TAHT€HC U KOTaHTreHe uncia. OCHOBHBIE

TpUroHOMeTpuueckue ToxaectBa. Dopmynsl npusencHus. dopmynst cnoxeHus. Dopmynsl yABOEHUS.
®opmynsl  ToJIOBUHHOTO  yria. [IpeoOpa3oBaHusi NTPOCTEHIIUX TPUTOHOMETPUYECKUX  BBIPAKCHHH.
[TpeoOpa3oBaHue CyMMbI TPUTOHOMETPUYECKHX (DYHKIUI B MIpOMU3BEIEHHE U IPOU3BEICHUS B CyMMY.
BoipakeHue TpuronomeTpuiyeckux (pyHKIUN Yepe3 TaHT€HC TOJIOBUHHOIO apryMEHTa.

7.2. OOpatHble  TpUroHoMerpu4eckue  (GyHKHUHM.  ApKCHHYC, apKKOCHUHYC,  apKTaHI'EHC.
Tpuronomerpuueckue ypaBHEHHs] M HepaBeHCTBa. [lpocreiimive TpPUrOHOMETPUUYECKHUE YpaBHEHUS.
[Tpocreiimne TPUroHOMETPUUECKHE HEPABEHCTBA.

Ilpakmuueckue 3auamusn:

Paguannplii MeTOon M3MEpEHHUs YIJIOB BpallleHUs U CBA3b C TIpagycHol Mepoil. (OCHOBHBIE
TPUTOHOMETPUUECKHE  TOXKAECTBA, (QOPMYIbl  CIOXKEHHs, yIBOEHHUS, MpeoO0pa3oBaHUE  CYMMBI
TPUTOHOMETPUUYECKUX (YHKIMH B TPOM3BEACHUE, MPeoOpa3oBaHHWE MPOM3BEACHUS TPUTOHOMETPUUYECKUX
GyHKIMHI B cymMmMy.

OOpatHble  TpUTOHOMETpUYECKHE (YHKIMHM: apKCUHYC, apKKOCHHYC, apkTaHreHc. [Ipocteiimue
TPUTOHOMETPHUUYECKUE YPAaBHEHMs U HEpaBeHCTBA. [Ipogepounas paboma.

16
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Tema 8. ®ynkunu u rpagpuku

18

Jexkuuu: 9
8.1. ®ynkuun. O0GnacTh ONpeneneHnss 1 MHOXKECTBO 3HAUYeHUH; rpaduK (QyHKIMH, TOCTPOCHHE IrpauKoB
GbyHKIMI, 3a1aHHBIX PA3IMYHBIMU CIIOCOOAMHU.
8.2. CpoiicTtBa (yHknuu. MOHOTOHHOCTb, YE€THOCTh, HEUYETHOCTh, OIPAHUYEHHOCTH, MEPUOAUYHOCTD.
[TpomexyTku Bo3pacTaHusi W yObIBaHUS, HauOoJblllee W HAaUMEHBIIEEC 3HAYEHHUS, TOUYKH DKCTpEMyMa.
I'paduueckas uHTepnperauus. [Ipumepsl (yHKIMOHATBHBIX 3aBUCHMOCTEH B pEAbHBIX Mpoleccax H
apreHusAx. Apudmernyeckue omnepanuu Haa ¢GyHkuusmu. CrnoxHas ¢yHkuus (kommnosuius). [loustue o
HEMPEPHIBHOCTH (DYHKITHH.
8.3. Oo6parubie ¢pynkuuu. Ob6macTe omnpenencHuss u o0JacTh 3HaYeHUH oOpartHOW GyHKUIMH. ['padux
o0patHOii (HyHKIHH.
Ilpakmuueckue 3anamus: 9
®ynkouu. OOnacTe ompeAeseHUuss W MHOXKECTBO 3HAUCHUH; rpaduk (QYHKIHH, TOCTPOSHUE TrpadHKoB
GbyHKIMH, 3aIaHHBIX PA3IUYHBIMU CIIOCOOAMHU.
CaoiictBa ¢yHKUMH. MOHOTOHHOCTH, YETHOCTb, HEUYETHOCTb, OTPAHUYEHHOCTh, TEPUOJAUUYHOCTb.
[TpoMexyTku Bo3pacTaHusi W YyObIBaHUS, HauOoJblllee W HAaWMEHBIIEEC 3HAYEHHUS, TOUYKH DJKCTpEeMyMa.
I'paduueckas uHTepnperanus. [IpuMepsl (yHKIMOHATBHBIX 3aBUCHMOCTEH B pEANBHBIX MpoIeccax H
aprneHusx. Apudmerndyeckue omnepanuu Haa ¢yHkuusamu. Croxknas Qynkuus (kommosunusi). [lonarue o
HETPEPHIBHOCTH (DYHKITHH.
Oo0patuble pynknuu. O6nacts onpeaenaeHnus U o01acTe 3HaUeHUH oOpaTHON QyHKUMU. ['paduk oOpaTHOIM
byukuun. Ilposepounas paboma.

Tema 9. MHOrOrpaHHUKH U KPYIJIbIE TeJIa 22
Jekuuu: 14

Bepmmnbl, pebpa, rpaH MHOrorpaHHuka. PazBepTka. MHoOrorpaHnsblie yribl. BeIykiible MHOTOTpaHHUKU.
Teopema Oiinepa. Ilpusma. Ilpsamas u HaxionHas npusma. IlpaBunbHas nmpusma. Ilapannenenunen. Ky6.
[MTupamuna. IlpaBunpHas mnupamuga. YceueHHas nupamuga. Terpasap. Cummerpum B KyOe, B
napanenenunene, B npusme u nupamunae. CeueHust kyOa, npusmbl U nupamuabl. IlpencraBnenue o
IIPAaBUJIbHBIX MHOTOTPaHHMKAX (TeTpadape, Kyoe, OKTaspe, 10AeKadIpe U UKOCAdIpe).

Tena m moBepxHocTH BpamieHus. Llunuaap u koHyc. YceueHHbIl koHyc. OCHOBaHHUE, BbICOTa, OOKOBas
MOBEPXHOCTh, OoOpa3yroias, pa3BepTrka. OceBble CeUeHUs U CeueHus, napasierabHble ocHoBaHuio. [llap u
cdepa, ux ceuenus. KacarenbHas miockocts k cepe. M3mepenus B reomeTpun.

O6nem u ero u3meperue. @opmyibl 00beMa Kyda, IPSIMOYTOJIBHOTO TTapaJlIeIeuIeaa, TPU3MBbI, IUIHH/PA.
®opmyiiel 00beMa MUpaMuIbl U KoHyca. PopMyJibl IUIOIIAN TOBEPXHOCTEH IMIMHAPA U KOHYca. DOopMyIibl
obbema mrapa u miomaau cdepsl. [logobue Ten. OTHOMmIEHUS TUIOMIAICH TOBEPXHOCTEH W 0OBEMOB
OJOOHBIX Tl
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Ilpakmuueckue 3anamus:

Bepmunsl, pebpa, rpann MHororpaHHuka. Passeprka. MHOrorpanssie yribl. BeITykible MHOTOTPaHHUKH.
Teopema Diinepa. [lpuszma. Ilpsmas u HakiaonHas npusMma. [IpaBunbHas npusma. [lapamnenenunen. Kyo.
[MTupamupna. IlpaBwibHas mnupamuga. YcedeHHas mnupamuga. Terpasap. Cummerpun B KyOe, B
napajuienenunene, B npusme u nupamune. Cedenus kyOa, mpusmbl U nupamuibl. [lpencraBnenue o
MpaBUJIbHBIX MHOTOTPaHHUKAX (TeTpaspe, Kyoe, OKTajzape, A0JAEKadIpe U UKOcadIpe).

Tena u moBepxHocTu BpamieHus. unuuap u konyc. YceueHHbld koHyc. OCHOBaHHE, BBICOTA, OOKOBas
MOBEPXHOCTh, OOpasyromas, pa3Beprka. OceBble CEUCHHsI U CEUCHHs, MapaiesibHble ocHOBaHuio. Lllap u
cdepa, ux ceuenus. KacarenpHas miockoctsb k cepe. I3smepeHus B reOMETpHH.

O6wvem u ero usmepenue. MurterpanbHas Qopmyna oobema. Dopmynsl o0bema Kyba, MPSIMOYTOJBHOTO
napajuiefienunena, OpusMbl, nuiauHapa. dopmynsl o0bema nupamuabl U KoHyca. POpMynbl ILIOMIAIAH
MOBEPXHOCTEH MWIMHIPa U KoHyca. Dopmyiiel o0beMa 1rapa u miomaan cdepol. [logqodue ten. OTHOMICHUS
TJIOIAJICH TTOBEPXHOCTEH U 00BEMOB MTOA00HBIX Ten. [Iposepounas paboma.

Tema 10. Hauaja maTeMaTHYeCKOI0 aHAIH3a

24

Jlekuuu:
10.1. HocaexoBareabHocT. CocoObl 3aaHUsI M CBOWCTBA YUCIIOBBIX IociienoBareiapHocTeil. [loHsTue o

npezene nociuenaopareabHocTy. CyliecTBOBaHKE IIPe/iesia MOHOTOHHON OrpaHMYEHHOM T0C/IE0BAaTEIbHOCTH.
CymMupoBaHue nocienoBaTenbHocTe. beckoHeuHo yObIBaromias reoMeTpudeckas Iporpeccus 1 ee cymma.
10.2. IlpousBoanas. [loHsTHe 0 TMPOM3BOAHON (YHKIHMH, €€ TC€OMETPUYCCKUN M (PU3HMUECKUI CMBICIL.
VYpaBHeHue kacarenbHOH K rpaguky ¢yHkiuu. [Ipou3BoaHbIE CyMMBI, pa3HOCTH, IPOU3BEICHHS, YACTHBIE.
[Tpon3BoHBIE OCHOBHBIX AJIEMEHTapHbIX QyHKUMHA. [IpuMeHeHrne Tpon3BOAHON K MCCIIETOBAHUIO (PYHKIIMM
u noctpoeHuto rpadukoB. IIpomsBonnble o0paTHOM GyHKUMM W KoMmmo3uiuu GyHkuuu. Ilpumeps
WCIIOJIB30BAaHUs MPOU3BOAHON U1l HAXOXKJACHMS HAWIYYIIECrO PEIICHUs B NPHUKIAJHBIX 3a7adax. Bropas
IPOM3BOJIHAs, €€ TeoMeTpHUecKuil u puznueckuii cmpici. HaxoxxaeHne ckopocTH AJis Ipolecca, 3aJaHHOTO
bopMy1oit u rpaduxom.

10.3. IlepBooOpa3Has m mHTerpaj. IIpuMeHeHre ONpPENEIIEHHOTO MHTErpana Uil HaXOXACHMs IUIOLIaan
KpuBosinHenHoM Tpanenuu. ®opmyna Hetotona—Jleitouuna. [Ipumepsl npruMeHeHus: nHTerpaia B GU3MNKe U
T€OMETPHH.

14

Ilpakmuueckue 3auamusn:

YucnoBas mociae0BaTeNbHOCTb, CIOCOOBI €€ 3a/laHusl, BBIYMCICHHUS YWICHOB MocienoBaTesnbHocTu. [peaen
N0CJIEI0BATEIBHOCTU. beckoHeUHO yObIBaroIas reoMeTpuyecKast

nporpeccusi. [lpousBomHas: MEXaHWYECKUHM M TEOMETPUYECKHI CMBICH IPOM3BOJHOW. YpaBHEHHE
KacaTtenbHOM B o0mem Buae. [lpaBuna u Qopmynsl guddepeHurpoBaHus, TabIMLa MPOU3BOJHBIX
aNieMeHTapHbIX QyHKUui. MccnenoBanue GyHKIMN ¢ TOMOIIbIO Mpou3BoAHON. Haxoxnenne Hanbonbiero,
HAaUMEHBIIETO 3HAUEHUS ¥ SKCTPEMAJIbHBIX 3HAUEHUN (QYHKIIHH.

10
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WNuterpan u mepBooOpazHas. Teopema Hprorona—Jleitonuna. IlpumeHeHne uWHTErpajia K BBIYHCICHHUIO
bu3HYECKUX BEIMYMH U Tuiomanei. Ilposepounas paboma.

Tema 11. UHTErpas u ero npuMeHeHue 14
Jexkuuu: 6
[lepBooOpaznass u wuHTerpan. [IpuMeHeHHE ONpPEAETCHHOTO HHTErpaia Uil HaXOXKICHHs IJIOLIaIu
KpuBoJuHelHO#N Tpaneruu. @opmyna Hetorona—IJleiOnuia. [Ipumepbl npuMeHeHns HHTETpaia B (pu3uKe U
TEOMETPUH.
Ilpakmuueckue 3anuamusn: 8
Wuterpan um mnepBooOpasHas. Teopema Hprorona—IJleitOnuna. IIpumenenne MHTErpana K BBIUYUCICHUIO
(Gu3MYecKuX BeJIUYUH U IIIowanen. [lpogepounas paboma.

Tema 12. DiieMeHTHI TeOPUHU BEPOATHOCTH M MATEMaTHYeCKOH CTaTHCTHKH 8
Jekuuu: 5)
CoObITHE, BEpOSTHOCTb COOBITHS, CIOXEHHE U YMHOXXEHHE BeposTHocTed. IloHATne o He3aBHUCHMOCTH
coObiTui. JluckperHas ciyuyaiiHas BeEJIMYMHA, 3aKOH €€ pacnpezaeneHus. YucioBble XapaKTEpPUCTUKU
JUCKpeTHON ciy4aiiHOi BenuuuHbl. [loHsATHE O 3aKoHE OONBLIMX YUCEN. DJIEMEHTbl MaTeMaTHYeCKOU
cratucTuky. llpexcraBnenne naHHBIX (TaONMMIBI, AMArpaMMbl, TpaduKh), TEHEpalbHas COBOKYIHOCTH,
BbIOOpKa, cpeaHee apupmernyeckoe, Meanana. IlonsaTue o 3agayax MaTeMaTH4ecKol CTaTUCTUKU. Pemienue
IIPAKTUYECKUX 3aJa4 C IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.
Ilpakmuueckue 3anamusn: 3
Hcropus pa3BUTHS KOMOWHATOPUKH, TEOPHU BEPOSTHOCTEH M CTAaTUCTMKM U UX POJIb B Pa3jIMYHBIX cdepax
YyelloBeYeCKOW Jku3HenesTenbHOCTH. [IpaBuna komOuHaTopuku. PemieHne KOMOMHATOPHBIX —3ajad.
Pa3memenus, couetanus u nepecraHoBku. bunom Herorona u tpeyronsnuk Ilackamns. Ilpuxiagnsie 3agaun.
Kitaccnueckoe onpeneneHne BEPOSTHOCTH, CBOMCTBA BEPOSTHOCTEH, TEOpEMa O CyMME BEpPOSTHOCTEM.
Breruncnenue BeposiTHocTed. Ilpukimagnsle 3agaun. IlpencraBneHue 4uCIIOBBIX AaHHbIX. [IpuknanHbie
3anaun. /Iposepounas paboma.

Tema 13. YpaBHeHHs 1 HEPABEHCTBA. 20
Jekuuu: 10

13.1. YpaBHeHMsT W cCHCTeMbl YypaBHeHHWil. ParmoHaibHBIe, HppalMOHAIBbHBIC, TOKA3aTEIbHBIE W
TPUTOHOMETPUUYECKHUE YPABHEHHSI M CUCTEMBI. PABHOCHJIBHOCTD YpaBHEHM, HEPABEHCTB, CUCTEM. OCHOBHBIE
IpUEeMbl HX pelleHus (pa3joKeHWe Ha MHOXHUTENM, BBEJCHHE HOBBIX HEM3BECTHBIX, IOJICTAHOBKA,
rpaduvecKkuit MeTon).

13.2. HepaBencrBa. PanuoHalbHBIE, HWPPALMOHAIBHBIE, IIOKa3aTeIbHbIE W TPUTOHOMETPUUYECKHE
HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELLIEHUS.

13.3. Ucnosib30BaHMe CBOMCTB M rpagukoB GyHKUMI NPH pellleHMH YPABHEHUIl M HepaBeHCTB. MeTron
uHTEepBaJIOB. M300paskeHre Ha KOOPAWHATHOM MJIIOCKOCTH MHOKECTBA PELICHUH YPAaBHEHUH U HEPABEHCTB C
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JIBYMSI TIEPEMEHHBIMHU U UX CUCTEM.

13.4. llpukaagHbie 3a1a4u

[IpuMeHneHre MaTEeMaTHYECKUX METOJIOB IS PEIICHUS COJACPKATEIbHBIX 3ajad M3 PazIMYHBIX obJsacTei
HAyKU U IpaKTUKu. VIHTepripeTanus pe3ynbrara, y4eT pealbHbIX OrpaHUYCHUN.

Ilpakmuueckue 3anamus: 10
Kopuu ypaBuenuii. PaBHOCHIbHOCTH ypaBHeHHid. IlpeoOpa3oBanue ypaBHeHHMH. OCHOBHBIC NPUEMBI
pemieHus: ypaBHeHui. Pemenune cucrem ypaBHeHHM. Vcmosib30BaHWE CBOWCTB W I'pagUKOB (YHKIIUNA IS
peleHus ypaBHEHH U HEpaBeHCTB. [Ipogepounas paboma.

Bcero: 232
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3. IPUMEPHBIE TEMbI PE®EPATOB (JOKJIAZ1OB)
N UHAUBUAYAJIBHBIX ITPOEKTOB

HenpepsbiBHbIE 1poOH.

[TpuMeHeHne CII0XKHBIX IPOLIEHTOB B 3KOHOMUYECKHUX PACYETAX.
[TapamienpHOE MPOEKTUPOBAHUE.

Cpennue 3HaYeHUS U UX IPUMEHEHUE B CTATUCTHUKE.
BekropHoe 3ananue NpsMbIX U INIOCKOCTEN B IPOCTPAHCTBE.
CrnosxeHre TapMOHUYECKUX KOJICOaHUH.

['paduueckoe perieHrne ypaBHEHUH 1 HEPABEHCTB.

[TpaBuIIbHBIE U MTOJIYIPABUIbHBIE MHOTOTPAaHHUKH.
Konunyeckue ceyeHust 1 UX IPUMEHEHHUE B TEXHUKE.

. IonsTne nuddepeHnmana u ero NpUIOKEHHUS.

. CxeMbl TOBTOPHBIX UCNIBITAHUNM bepHyiuin.

. Ucropus nosiBiaeHus areOpbl Kak HAyKH.

. Anre0Opa: OCHOBHBIE Havajia aHaJIN3a.

. CBsI3p MaTEMaTUKU C IPYTMMH HayKaMH.

. CriocoObI BEIYMCIICHUS] HHTETPAJIOB.

. OnpeienieHne MIeMEHTaPHBIX ()YHKITHHA.

. JIBOWHBIE HHTETrPajIbl U MOJISAPHBIE KOOPAUHATEL.

. 3anuch U BeluUciIeHne qudQepeHnanbHbIX ypaBHEHUH.

. CyIIHOCTB JIMHENHON 3aBUCUMOCTH BEKTOPOB.

. MareMaTuyeckue rojloBOJIOMKU U UTPBL: CYLIHOCTb, 3HAYCHUE U BUJBL.
. OCHOBHBIE KOHIIETIIIMA MAaTEMaTHYECKOT0 MOJIEITMPOBAHUSI.

. MareMaTnyeckoe nporpaMMUpOBAaHUE: CYIIIHOCTh U 3HAYEHUE.
. MeTonpl peleHnst INHEWHBIX YPaBHEHUM.

. [lpuMeHeHne KpaTHBIX TUOO TPOHHBIX MHTETPAJIOB.

. PerieHne cMemanHpIX MaTEMaTUUECKUX 3aad.

. BelynciieHre TPUTOHOMETPUYECKUX HEPABEHCTB.

. Maremarnyeckas ¢unocodus Apucrorens.

. Marematuk Dilsiep U €ro Hay4HbIe TPYZbI.

. Onpenenenne 3KkCTpeMyMOB (DYHKIMI MHOTHX NIEPEMEHHBIX.

. CynHOCTh aKCHMOMATHUYECKOTO METO/IA.

. JIekapT u ero MmaTeMaTU4ECKHUE TPYIbI.

. OCHOBHBIE KOHIEIIINA MATEMATHKHU.

. Pa3BuTHE NOrMKM M MBINUIEHHS HA YPOKaX MaT€MAaTHKU.

. CoBpeMeHHbIe OTKPBITHS B 00JIACTH MAaTEMaTHKH.

. IIpeneinsl 1 NpOU3BOAHBIE: CYIIHOCTD, 3HAUEHUE, BEIYUCIICHUE.
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4. YCJIOBUA PEAJIM3AIIUUA YYEBHOI'O IPEIMETA

4.1. TpeOoBaHMsA K MUHUMAJIbHOMY MAaTEePHAJIBHO-TEXHHYECKOMY 00ecneYeHn 0
Peanu3zanus yue6HOro npeamera tpedyer Halmuus yueOHOro kabuHeTa MaTeMaTHKU.

O6opynoBanune y4eOHOro KabuHeTa:
- IOCAJI0YHbIC MECTa 00YUaIOIINXCS;

- yueOHasl 10CKa,

- pabouee MeCTO IpenogaBaTers.

TexHuuyeckue cpeacTBa 00y4eHus :

- KOMIIBIOTEP C BBIXOJOM B UHTEPHET; MYJIbTUMEIUNHBIN IIPOEKTOD;

- IPOCKIIMOHHBIN JKpaH;

- CUCTEMaTH3UPOBAHHBIE [T0 TEMaM HarJIsTHbIe TOCOONsI, pa3JaTOUYHbI MaTeprall (KapTOUYKH);

- IJ1aKaThl ¢ OpMyJIaMHu.

4.2. UudopmanuonHoe odecrieueHune o0ydeHust

Ilepeuenb pexoMeHaAyeMbIX Yy4eOHbIX H31aHuii, UHTepHeT-pecypcoB, I0NMOJHHUTEIbHOMN
JUTEpaTyphbl.

10.

OCHOBHBIE UICTOYHUMKMU:

bammakoB M.M. Maremaruka: yueOnuk ans CIIO / M.M. Bammakos. - 7-e u3f., crep. —
M.: Axanemus, 2020. — 256 c.

bamvakoB M.U. Marematuka: anrebpa U Hayana MaTeMaTHUYECKOTO aHaIN3a, TEOMETPHS:
3amaunuk: yue6. mocodue mist CI1O / M. Bbammakos. - 4-e uza., crep. — M.: Akagemus,
2017. - 416 c.

bammvakos M.M. MaremaTtuka: KH. I NpernojaaBaTess: MeTon. mocooue. — M., 2013
bammakos M.U., L{pranos 1II.1. MeToaundeckoe mocodue st moAroToBku k EI'D. — M.,
2011.

Anrebpa u Hayana aHanuza: y4yed. ans 10-11 k. o6meoOpazoBaTeNbHBIX YUPEKICHHM/

(A.H. Konmoropos. A.M. Abpamos. [O.I1. lynuunsia u np.); nox pea. A.H.Koamoroposa.-
15 u3a.- M. IIpocBemenue. 2014.- 384 c.

I'eomerpus: yueb. mus 10-11 k. obmeoOpazoBatenbHbix yupexaeHuit / A.B. [loropenos.-
6- e m31.. nopad. - M. : IIpocemenne, 2014. - 175 c.

COopHuK 3a7aHuil IS MPOBENEHUs MHUCbMEHHOTO 3K3aMeHa o0 MareMaTuke (Kypc A) u
anreOpe 1 Hayanam aHanuza (kypc B) 3a kypc cpenneit mxosnsl. 11 kmace / I'.B. lopogees.
I''K. MypaBu=s. P.. A. Cenosa. - 5-e u3z.. crepeotun. - M.: [Ipoda, 2002. - 160 c.
Mopakosuy A.I'., CmupHoBa U.M. Maremaruka. 10 ki.: Yueb. 11t ob6meoOpa3oBart.
yupexaenuil. - M.. Muemosuna, 2004,- 384 e.: ui.

Mopakosuu JI.I'., CmupHoBa M.M. Marematuka. 11 xm.: Yueb. mis oOmieoOpa3osar.
yupexaeHuil. - M.: Muemosuna, 2005,- 379 e.: uin.

Hanasu A.A. Maremartuka: yuebnuk. / A.A. JamasH. - 2-e uza. - M. : ®OPYM. 2010. - 544
c. (I1podeccruonansuoe o6pa3oBanue).

Hanasu A.A. COopHuK 3amad mo Mmartemaruke: y4ded. mocobme / A.A. [amasn. - M. :
OOPYM : UH®OPA -M, 2008. - 352 c. - (IIpodeccuonansHoe oOpazoBaHue).

JOIOJIHUTEJIbHBIE NCTOYHUKMU:
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1. Tectpl. Matematuka. BapmanTel W OTBETHl IEHTPAJIU30BAHHOTO (aOUTYPHEHTCKOTO)
tectupoBanusd - M.: OO0 «PYCTECT», 2006.

MHTEPHET-PECYPCBHI:
1. www.fcior.edu.ru (MadopmarmonHsie, TPEHUPOBOYHBIC U KOHTPOJIbHBIE MAaTEPHAIIbI).
2. www.school-collection.edu.ru (Eamnas xosutekuuu 1QpOBBIX  00pa30BaTEIbHBIX
peCypcoB).
3. http://lwww.pm298.ru/ IIpuxiadnas mamemamuka - CupaBOYHUK MaTeMaTHICCKUX (HOPMYJI.
IIpuMepsl 1 3a1a4K C PEIICHUAMHE
4. http://www.bymath.net/ Bcst snemenTapHast MaTeMaTiKa, MaTeMaTHYECKasi HHTEPHET-IIKOJIA
5. http://allmath.ru/ Bes matematrka B OJJHOM MECTE, MAaTEMAaTHYECKHU MOpPTall, HA KOTOPOM

BbI HalijieTe JIF000# MaTepual 1o MaTeMaTHYCCKUM JUCIMIUTAHAM.
6. http://www.mathtest.ru/ MatemaTrka B IOMOIIIb IIKOJBHUKY U CTYICHTY.
7. http://mat.1september.ru/ Maremaruyeckuii OH-TaliH KypHau, M3maTenbckuii JOM
«IlepBoe ceHTAOPsI». YUeOHO-METOUICCKH KypHaI.
8. http://www.1.ege.edu.ru/online-testing/math O¢. mopran mo EI'D.
9. http://www.math.ru/ Caiit mis HIKOJBHUKOB, CTYACHTOB, yYUTEJICH M JUIS BCEX, KTO

UHTEPECYETCA MAaTEMATHKON ).
10.  http://resh.edu.ru/subject/lesson/1378/ Poccuiickast 311€eKTpOHHAS IIKOJIA.

11.  http://www.1.ege.edu.ru/online-testing/math Od. mopran o EI'D.

12.  http://www.math.ru/ CalT i IIKOJBHUKOB, CTYACHTOB, YYUTEJICH W Ui BCEX, KTO
UHTEPECYETCs MATEMATHUKON ).

13.  http://resh.edu.ru/subject/lesson/1378/ Poccuiickast 3JeKTpOHHAS IIKOJIA.
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHS YYEBHOI'O IPEIMETA

«MATEMATHUKA»

KoHTposib U oOLeHKa pe3ylbTaToB

OCBOCHHMHA yqe6Horo npeaMera OCYHIECTBIACTCA

MpernoiaBaTesieM B IPOLIECCe MPOBEACHUS MPAKTHUECKUX U JIA0OPATOPHBIX 3aHSATUM, YCTHBIX U
MUCHbMEHHBIX ONPOCOB, TECTUPOBAHUH, a TAK)KE BBHIITOJIHEHUS 00Y4aIOIUMUCA UHIUBUIYaTbHBIX

3aJIaHuil, IPOCKTOB, MCCIICAOBAHUH.

Pe3ynbrarel 00yueHus (OCBOCHHBIE YMEHUS, YCBOCHHBIEC 3HAHNSA)

@DopMBI U METOABI
KOHTPOJISL U OLIEHKH
PE3yNbTaTOB 00yUYEHUS

- BBIIIOJIHATH apI/I(i)MeTI/I‘IeCKI/Ie HeﬁCTBHH, coucTasd YCTHBIC U
MUCbMCHHBIC TIIPUCMbI: HAXOJWUTH 3HAYCHUS KOPHIA HaTypaHBHOﬁ
CTCIICHU, CTCIICHW C paldOHAJIbHBIM IIOKA3aTCIIEM, norapmbMa,
HMCIIOJIB3YA  IIPU H€06XOZ[I/IMOCTI/I BBIYHMCIINTCIBHBIC yCTpOfICTBaZ
I10JIB30BAaTbhCA OHCHKOﬁ n HpHKH,HKOﬁ IIpH IIPAKTHYCCKUX pacCucTaXxX.

Texywyui KOHmMpPOb—
YCTHbIE ¥ THUCHhMEHHbBIC
OIIPOCHI, SKCIIEpPTHAS

OLICHKa BbITOJIHEHMS [IP.
\Pybestcnolii. KOHmMpOIbL —

- IPOBOAUTD IO U3BECTHHIM (hOpMYyJiaM U IMpaBHJIaM IpeoOpazoBaHus
OYKBEHHBIX  BBIPQKEHUN, BKIIOYAIONIUX CTENECHH, PaIUKAIIbI,
norapuMbl ¥ TPUTOHOMETPUUECKHE (PYHKIIUU; BHIYUCISATH 3HAYCHHUS
YUCIIOBBIX W OYKBCHHBIX BBIPQKCHHI, OCYIIECTBISS HEOOXOIUMBIC
MOJICTAHOBKH U MpeoOpa3zoBaHUsl.

DKCIIEPTHAs OILICHKA
BBITIOJTHECHUS
IPOBEPOYHON PabOTHI
Texkywui KOHmMpPOnb—
YCTHBIE ¥ THCbMEHHbIE
OIIPOCHI, AKCIEPTHAs

oleHKa BbimonHeHus [1P.
\Pybestcnolii. KOHmMpOIbL —
DKCIIEpTHAs OILICHKA
BBITIOJIHEHU S
MMPOBEPOYHON pabOTHI.

- ONpeAeATh 3HaueHHe (YHKIMM [0 3HAUYEHUIO apryMeHTa Mpu
pa3iauuYHbIX crnoco0ax 3agaHus  (QYHKLIMH; CTPOUTH TIpaduKu
M3y4EHHBIX (DYHKIIHIA;

- ONMCHIBaTh MO TpaduKy M B MPOCTEHIIMX Clly4dasx Mo ¢opmyie
MOBEJCHUE U CBOMCTBAa (PYHKIMH, HaXOAUTh MO Tpaduky (QyHKIHH
HanOO0JIbIINE U HAMMEHbIINE 3HAYEHUS.

Texywui KOHmMpPOIb—
YCTHBIC W THMCbMCHHBIC
OIIPOCHI, JKCIIEpTHAs

onenka BemnoiHenus IIP.
\Pybestcnuliit. KOHmMpPOb —

- pemiatb ypaBHEHUS, IPOCTEHIINE CHCTEMBbI
UCTIOJb3Ys CBOMCTBA (PYHKUUI U UX IpadHKOB;

- BBIYMCIATH NPOU3BOJHBIE M NEPBOOOpA3HBbIE SJIEMEHTAPHBIX
(GyHKLUH, UCTIONB3Ys CIIPABOYHBIE MaTepPHAIIBL;

- HCCIEeNoBaTh B MPOCTEHMIIMX  CIIydasx
MOHOTOHHOCTb.

YpaBHEHUH,

GyHKIIMM  Ha

DKCIIEpTHAs OIICHKA
BBITIOJTHEHUS
MMPOBEPOYHON pabOTHI.
Texywquit KOHmMpPOb—
YCTHBIE ¥ IHCbMEHHBIE
OTIPOCHI, SKCIIEpPTHAS

oleHKa BblnonHeHus [1P.
\Pybestcnuliit. KOHMpPOL —
PKCTIepTHAS OIICHKA
BBITTOJTHEHUS
MPOBEPOYHON pabOTHI.

- BBIYUCIIAATH B HpOCTCI\/'IIHI/IX cIydasax I1uiomaian € HCIIOJb30BaHUEM
MepBOOOPa3HON;

peuiaTb panroOHaJIbHEBIC, IIOKA3aTCIIbHBIC u J'IOFapI/I(l)MI/I‘IeCKI/Ie
YpaBHEHHsST ¥ HEPABCHCTBA, IPOCTEHINIME HWpPpaIMOHAIBHBIE U
TPUTOHOMETPHYCCKUEC YPABHCHUSA, UX CUCTCMBI,

- COCTaBJIATh YPAaBHCHHUS U HEPABCHCTBA 10 YCIIOBUIO 3a/1a4H.

Texywyui KOHmMpOoJ1b—
YCTHBIE W TIMCbMEHHBIE
OTPOCHI, AKCIEpTHaA

OlleHKa BhIMOHeHus I11P.
\PybexcHblii. KOHmMpoib —
PKCIEepTHAas OILICHKA
BEITIOJTHCHUS

MPOBEPOYHOM pabOTHI.
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OIMMCBIBATHL B3aWMMHOC PACIIOJOXKCHUEC TIPAMBIX U IUIOCKOCTEH B

MPOCTPAHCTBE, AapPryMEHTUPOBATh CBOM  CYXKJICHHUA 00 3TOM
PACIIONI0KEHUY;
- aHaIM3UpOBaTh B IPOCTEHMINMX  CIIy4asix  B3aMMHOE

pacroio’keHue 0ObEKTOB B IPOCTPAHCTBE;

- n300pakaTh OCHOBHBIE MHOTOTPAaHHMKH M KpYTJble Tela;
BBIIIOJHATh YEPTEKU 10 YCIOBHUAM 3aJad; CTPOUTH IPOCTEHIINE
ceueHHst Ky0a, IPU3MBbI, TUPAMUJIBI.

Texywyuii KOHmMpPO1b—
YCTHBIE ¥ THUCHhMEHHbIC
OIIPOCHI, SKCIIEPTHAS

olleHKa BbltonHeHus [1P.
\PybextcHolii. KOHmMpoJib —
PKCIepTHAs OIICHKa
BBIIIOJIHEHUS
[IPOBEPOYHOI PabOTHI.

- CMBIC] TOHATW: (YHKIMS, apryMeHT, 3HaueHue (QyHKUuUH,
ypaBHEHHE, HEPaBEHCTBO, CHCTEMa. MPOM3BOJHAs, IepBOOOpa3Hasd,
MHTETpas, Jjorapudm, KOpeHb, CTEeNeHb, MHOTOIPAHHUK, IPU3MA,
nupamuia, Kouyc, muuHap, map. Chepa.

Texywyui KOHmMpPOb—
YCTHBIE ¥ THUCHhMEHHbIC
OIIPOCHI, SKCIIepPTHAS

olleHKa BbltonHeHus [1P.
\PybextcHolii. KOHmMpoJib —
PKCTIepTHAS OIICHKA
BBITIOJIHEHU S
IPOBEPOYHOI PAOOTHI.

- CMBICJI MAaTEMAaTUYECKUX BEIMYHWH: JUTMHA, IIUPUHA, BBICOTA, 00BEM,
[UIOMIA/Tb, TyTh, CKOPOCTh, YCKOPECHHUE.

Texkywuii KOHmMpOb—
[YCTHbIE M IIMCBMEHHBIC
OIIPOCHI, JKCIIEPTHAs

oleHKa BbltonHeHus [1P.
\Pybestcnolii. KOHmMpOIbL —
DKCIIEpTHAs OILICHKA
BBITIOJIHEHU S
MIPOBEPOYHOI PAOOTHI.

\Hmozoewlit Konmposp:
PKCIIEPTHAS OIICHKA
BBITIOJIHEHU S
PK3aMEHAIMOHHOMN
paboThI

I1P - npakTuyeckas pabora
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