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1 IlosicHuTeJbHAaA 3aNMHCKA

Pabouas mporpamma pa3paboTaHa Ha OCHOBE NMPUMEPHON MporpaMmbl 0011e00pa3oBaTeIbLHON
JUCHUIUIMHBL  «Marematuka» I 1podeccHOHaNbHBIX 00pa30BaTENbHBIX OpraHU3aluH,
pexkomenioBanHOH DPI'AY «OPHUPO» B kauecTBe MPUMEPHON MNPOTPaMMBbl IS pealu3aluu
OCHOBHOH npodeccuoHallbHOl 0o0pa3oBarenbHoil nporpammsel CIIO Ha 6a3ze OCHOBHOTO 00IIETO
oOpa3zoBanusi ¢ moiydeHueMm cpenHero ooOpazoBanust (IIpotokonm Ne3 ot 21 wuroms 2015 r.
Perucrparnmonnsiii Homep pener3un 385 ot 23 urons 2015t. DI'AY «DUPOy»), ¢ yuetom OI'OC
CIIO no cneuunansHoctH 44.02.06 [Ipodeccuonansuoe oOyuenue (Pa3paboTka U sKCIUTyaTalus
HE(TAHBIX U Ta30BBIX MECTOPOXACHHI), YTBEPKIEHHOTO TMpHKa3oM MUHUCTEPCTBA
obpaszoBanus U Hayku Poccuiickoit @enepanmu 27 okTs0pst 2014 r. Ne1386, u yuebnoro mana
O CIIEeHAaIbHOCTH.

CopepxaHue NporpaMMbl HAIPaBIEHO HA JOCTUKEHUE CIIEAYIOIINX LENeH:
- obecrnieuenre cHOPMUPOBAHHOCTH MPEACTABICHUN O COIUATIBHBIX, KYJIbTYPHBIX U
UCTOPUYECKUX (PAaKTOpax CTAHOBJICHUS MaTeMaTHKH;

-o0ecIeyeHne C(bOpMHpOBaHHOCTI/I JIOTH4YCCKOTIO, AJITOPUTMHUYCCKOTO u
MAaTEMATHYCCKOTI O MBIIIIJICHU S,

- obecrnieueHrne cOPMUPOBAHHOCTU YMEHUMN MPUMEHSATH MOJIyYEHHbIE 3HAHUS TIPU
pELICHUH PA3INYHbIX 33/]1a4;

- obecnieueHne cHOPMHPOBAHHOCTH MPEICTABICHUH O MaTeMaTHUKE KaK 4YacTh
00IIIeUeIIOBEYECKON KYJIBTYPhI, YHUBEPCATBHOM SI3bIKE HAYKH, TO3BOJISIONIEM OIUCHIBATD U
U3y4aTh peabHBIC TIPOIIECCHI U SBIICHUS.

[TpomexxyTOUHAs aTTeCTays MPOBOAUTCS B hopme dIK3AMeHA N0 UMO2AM U3VHUeHUss OUCYUNTUHBL
8 KOHYe y4eOH020 200d.

O01masi xapakTepucTUKA y4eOHO! JUCUUIIMHBI

MartemaTuka sBisercss (yHAAMEHTaIbHON 0011e00pa3oBaTeNbHON JUCHUIIIIMHOW CO
CIIO)KMBIIUMCSI YCTOHYMBBIM COJIEpP)KaHUEM U OOIMMHU TpeOOBaHMSIMH K IIOATOTOBKE
00yJaromuxcs.

Conepxanue ydeOHOW NUCHMIUIMHBI pa3pabOTaHO B COOTBETCTBHM C OCHOBHBIMU
COJIepP KATEeIbHBIMU JTMHUSAMU 00Y4YEeHUSI MAaTEeMAaTHKe:

* anreOpanyeckasl JIMHUA, BKJIIOYAIONIAsi CUCTEMAaTH3aIMI0 CBEJICHUM O 4YHCllaX; U3yuyeHHUe
HOBBIX U 0000IIeHHE paHee M3YUYEHHBIX ornepanuil (BO3BEACHHE B CTENEHb, U3BIICUECHUE
KOpHsI, JIorapu(MHUpOBaHUE, CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC M OOpaTHbIe K HUM);
U3yYEHUE HOBBIX BHJIOB UHCJIOBBIX BBIPAKEHUH U (OPMYJ; COBEPIICHCTBOBAHHE
IPAKTUYECKUX  HABBIKOB M BBIUYMCIUTEIBHOM  KYyJIbTYpbl,  pacllUpeHUE U
COBEPILIEHCTBOBAHUE aJIreOpandyeckoro anmnapara, cChopMUpPOBAaHHOTO B OCHOBHOM IIKOJIE, U
€ro NpUMEHEHHUE K PEIICHUIO MAaTeMaTUUeCKUX U MPUKIIaIHBIX 3a/1a4;

* TEOPETUKO-(QYHKIHOHAIbHAS JMHHS, BKIIOYAIONMIAS CHCTEMATHU3AIMI0O U PaCIIUpEHUE
CBEICHUH O (YHKIMAX, COBEPIICHCTBOBaHHE TIpaUUYEeCKUX YMEHHUI; 3HAKOMCTBO C
OCHOBHBIMU HJIEIMH W METOJaMU MaTeMaTHUYeCKOro aHalin3a B 00beMe, MO3BOJISIOLIEM
UCCIIEZIOBAaTh JJIEMEHTapHble (YHKIMM ¢ pemarh NPOCTEHIINE T€OMETPUUECKHE,
¢dusnveckue u Apyrue NpuKIagHbIe 3aauH;



* JIMHUS YpaBHEHUH M HEPABEHCTB, OCHOBAaHHAs Ha IMOCTPOCHUU U UCCIEIOBAaHUU
MaTEeMaTHYECKUX MOJENeH, Mepecekalmascs ¢ aiaredpauyeckod M TEOPETHUKO-
(GYHKIMOHANIBHON JIMHUAMM U BKJIIOYAIOIIAs Pa3BUTHE U COBEPILICHCTBOBAHHE TEXHUKU
anreOpanyeckux MpeoOpa3oBaHMM [JIsl pPELIECHUS YpPAaBHEHUM, HEPABEHCTB U CHUCTEM;
(dopMHpOBaHHE CIIOCOOHOCTH CTPOUTH M MCCIEAOBATh IMPOCTEUIINE MaTeMaTUYECKUE
MOJCIIM TpH PEHICHUU TMPUKIAIHBIX 3a/]ad, 3a7ad U3 CMEXHBIX U CHeIUaIbHBIX
JUCIUTUINH;

* TeOMeTpHuYecKas JTMHUs, BKIIOYAIOas HarjIsAHbIe TPECTaBICHHS O MPOCTPAaHCTBEHHBIX
durypax W HU3y4yE€HHE HX CBOWCTB, (HOPMHUPOBAHHE U PA3BUTHE MPOCTPAHCTBEHHOTO
BOOOpaXXEHUS, pa3BUTHE CIOCOOOB T'E€OMETPUUYECKUX H3MEPEHHM, KOOPJAUHATHOTO U
BEKTOPHOT'O0 METOOB ISl pEUICHUS MaTeMaTHUECKUX U MIPUKIIAIHbIX 3a/1a4;

¢ CTOXAaCTH4YCCKas JIMHHUA, OCHOBAHHAA Ha PA3BUTHU KOM6I/IHaT0pHI)IX YMCHHﬁ,
HpeI[CTaBJICHI/Iﬁ 0 BCPOATHOCTHO-CTATUCTUYCCKUX 3aKOHOMCPHOCTAX OKPYIKAIOIICTO MHUpPaA.

MecTo y4eOHOI JUCUUIJIMHBI B y4eOHOM IJIaHe

YyeOHas mucruruinHa «MaTtemaThkay » OTHOCHTCS K O0IIeo0pa3oBaTeIbHOMY LUKIY H
CITYXUT 0a30i i JaNbHEUIIero n3y4eHus: JUCIUILTHH 10 CIIeUaTbHOCTH

Nzyuaercs B | u |l cemectpax.

Pe3yabTaThbl 0CBOEHMSI Y4€OHOM M CIUTIIHHBI

OcBoenmne cojepxaHusi y4yeOHOW AUCHUILIUHBI «Maremartukay 00ecleuynuBaeT JIOCTHKEHUE
CTYJIEHTaMU CIIEIYIOIINX pe3yabmamos:

b JIUYHOCMHbLX.

- C(bOpMPIpOBaHHOCTB Hpe,Z[CTaBJIeHI/Iﬁ O MAaTCMAaTHKC KaK YHHUBCPCAJIbHOM A3BIKC HAYKH,
CPCACTBC MOACIINPOBAHUA SIBJICHUM U IMpoueCCoOB, HACAX U MCTOAAX MATCMATHUKH,

- I[OHMMaHHWE  3HAYUMOCTH  MATEMaTHKM UL ~ HAYyYHO-TEXHUYECKOIO  Iporpecca,
c(OpMHUPOBAHHOCTh OTHONICHHUS K MaTeMaTHKE KaK K YacTH OOIIEYeIOBEYECKOW KYIbTYPHI
yepes 3HAKOMCTBO C UCTOPUEN PA3BUTHS MATEMATHUKH, SBOJIIOIMEH MAaTEMAaTUYECKUX UACH;

- pa3BHUTHE JIOTHYECKOTO MBINIJICHHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHUS, AITOPUTMHUYCCKOU
KyIbTYpPbl, KPUTHUYHOCTH MBIIUICHHS HA  YpOBHE, HEOOXOAMMOM I  Oyaymieu
npodeccuoHaNbHON ACSITEILHOCTH, JIJIsl POJIOKEHUSI 00pa30BaHUs M CaMOOOPa30BaHUS;

- OBJIQJICHUE MaTEMATHYCCKMMH 3HAHUSAMU M YMEHHUSMH, HEOOXOIUMBIMH B TIOBCEIHCBHOM
KU3HU, JUISI OCBOEHHUSI CMEXKHBIX €CTECTBEHHOHAYYHBIX JUCIHUIUIMH ¢ JUCHUILIUH
npoeCCHOHANBHOTO IMKJIA, JJIsi TMOJydeHHs oOpa3oBaHHsi B 00JacTax, HeE TpeOyromux
yrayOJIeHHOW MaTeMaTHYECKOM MOATOTOBKHY;

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMO0OpPa30BaHUIO, HA MPOTSKEHUN
BCEH IKU3HU, CO3HATEIHLHOE OTHOIIEHWE K HEMpPephIBHOMY OOpa30BaHUI0 KaK YCIOBHIO
yCHENTHON Mpo(deCCHOHAIBHON U 00IIECTBEHHOMN e TeTbHOCTH;

- TOTOBHOCTH M CIIOCOOHOCTH K CAMOCTOSITEIbHOW TBOPUECKON M OTBETCTBEHHOM JIESITEILHOCTH,



- TOTOBHOCTh K KOJUICKTUBHOM paboTe, COTPYAHMUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTENIbHOM,
OOIlIECTBEHHO  TOJIE3HOW, y4eOHO-UCCIEAOBATENbCKONM, TMPOEKTHOM M  JPYrux  BHUAAX
JIeSITEIILHOCTH

- OTHOIICHHUC K HpO(i)CCCI/IOHaJ'IBHOI\/’I ACATCIIBHOCTU KaK BO3MOKHOCTH YYaCTHUA B PCIICHUU
JIMYHBIX, O6H.[CCTB€HHBIX, rocyaapCTBCHHLIX, 06H_[eHaL[I/IOHaJIBHBIX HpO6J’IeM;

M Memanpedmemnblx:

- YMCHHUC CaAMOCTOATCIIbHO OIIPCACIIATDL LCIIN ACATCIBHOCTU U COCTABJIATD INNIAHBI ACATCIIbBHOCTH,
CaMOCTOATCIIbHO OCYHICCTBIIATD, KOHTPOJIMPOBAThH n KOPPCKTUPOBATH ACATCIIBHOCTD,
HCIIOJIb30BAaTh BCC BO3MOZKHBIC PECYPCHI IJIA JOCTHIKCHUA IMOCTABJICHHBIX Leiaeu u pcaim3anuu
IIJ1aHOB ACATCIBbHOCTH, BBI6I/IpaTI> YCIICIHBIC CTPATCIUH B PA3JIMUHBIX CUTYallUAX,

- yYMEHHE NpPOAYKTUBHO OOIIAThCA U B3aUMOJEHCTBOBAaTH B IPOLIECCE COBMECTHOIM
NeSITeIbHOCTH, YYUTHIBATh MMO3UIMH IPYTUX YYACTHUKOB JE€SITEIbHOCTH, 3()(PEKTUBHO pa3pelaTh
KOH(JIMKTHI;

- BJAJCHHE HaBbIKAMU [I03HABATENbHOW, Y4eOHO-MCCIIEOBATENIbCKOW M MPOEKTHOU
NESATENbHOCTH, HABbIKAMU  pa3pelieHus npoOjeM; CIHOCOOHOCTb U TOTOBHOCTh K
CaMOCTOSATEIbHOMY IOUCKY METO/OB PEIIEHUs MPAKTUYECKUX 3a/1ad, IPUMEHEHUIO Pa3IMYHbIX
METOJIOB TIO3HAHMUS;

- TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITE€ILHOU I/IH(bOpMaI_II/IOHHO'l'IO?)HaBaTeJ'IBHOﬁ
ACATCIIBHOCTH, BKIIIOYasA YMCHHC OPHUCHTUPOBATHCA B PA3JIMYHBIX HCTOYHHKAX I/IH(i)OpMaI_[I/II/I,
KPpUTHUYCCKHU OLNCHHUBATL H HHTCPIPETUPOBATH I/IH(bOpMaI_II/IIO, IMOJIY4aCMYIO M3 Pa3INYHbIX
HNCTOYHHKOB,

- BJIAACHHUC A3BIKOBBIMHU CPCACTBaAMU: YMCHHUC SICHO, JIOTHYHO M TOYHO H3JIaraTb CBOIO TOYKY
3pCHUs, UCITOJIL30BATE aICKBATHLIC AA3BIKOBBIC CPCACTBA,

- BJIaJICHUE HABBIKAMH TO3HABATEIILHON pedIeKCUU KaK OCO3HAHMS COBEPIIAEMBIX JNEHCTBUN U
MBICITUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, I'PAHUIL CBOETO 3HAHMS W HE3HAHMS,
HOBBIX MTO3HABATENIBHBIX 3aJ1a4 U CPEJCTB JJISI UX JOCTHKEHUS;

- LEJEYCTPEMIICHHOCTh B TMOUCKAX M TMPUHATUU pPELIeHUH, coo0pa3uTeNbHOCTh U HHTYULUSA,
Pa3BUTOCTh TMPOCTPAHCTBEHHBIX IPEACTABICHHM; CIHOCOOHOCTh BOCHPHUHUMATh KpacoTy H
FapMOHHIO MUPA;

* NPEOMEMHbBIX:

- C(bOpMHpOBaHHOCTB Hpe,ZICTaBJ'IeHI/If/'I O MaT€éMaTHKE KaK 4acCTHu MI/IPOBOﬁ KYJIBTYPBI U MCCTC
MAaTEMaTHUKHU B COBpGMCHHOfI OUBUIN3AIIUH, croco0ax ONMHMCaHHUs SBICHUI pCajibHOTO MHpPa Ha
MaTEMaTHYCCKOM S3BIKE,

- c(hOpMHpPOBAHHOCTHh TMPEJACTABICHUNH O MATEeMATHUYECKUX TOHATHUAX KaK Ba)KHEHIINX
MaTeMaTUYECKUX MOJENSAX, MO3BOJIAIOIIUX OMUCHIBAaTh U U3Y4YaTh Pa3HbIE MPOLIECCHI U SBJICHUS;
MOHUMAaHNE BO3MOKHOCTH aKCHOMATUUYECKOT0 MOCTPOCHUSI MATEMATUUYECKUX TEOPHUI;



- BJIAACHHUC MCTOAAMH JOKA34aTCJIbCTB W aAJITOPpUTMOB PCIICHUA, YMCHHUC HX IIPHMCHATD,
MMPOBOAUTD NOKA3ATCIBbHBIC PACCYXACHUA B XOAC PCIICHUA 3a1aY,

-  BJIQJACHUC CTAHAAPTHBIMU IIpUCMaMH PCUHICHHA PALNMUMOHAJIBHBIX MW HPPALUOHAJIbHBIX,
IMOKa3aTCJIbHbIX, CTCIICHHBIX, TPHUIOHOMCTPHUYCCKHX ypaBHeHI/Iﬁ N HCPABCHCTB, HX CHCTCM,
HCIIOJIb30BAHUC I'OTOBBIX KOMIIBIOTCPHBIX ITPOrpaMM, B TOM HHUCJIC IJIA ITOMCKA IMYTU PCHICHUA U
HIUIFOCTPpAIUN PCIICHUA ypaBHeHI/Iﬁ 1 HCPABCHCTB,

- c)OpMHUPOBAHHOCTD MPEJCTABICHUN 00 OCHOBHBIX MOHSITHUSX MAaTEMaTUYECKOTO aHaJIN3a U UX
CBOICTBaxX, BIQJCHHE YMEHHUEM XapaKTepU30BaTh TOBeACHUE (YHKIIMI, HCIOIb30BaHHUE
MOJTYYECHHBIX 3HAHHUM JJIs1 OMCAHKS Y aHAJIN3a PEAJbHBIX 3aBUCUMOCTEM;

- BJIa/ICHUE OCHOBHBIMU MOHATHUSAMH O IUIOCKUX U IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (pUrypax,
UX OCHOBHBIX CBOMCTBax; c()OPMHUPOBAHHOCTh YMEHUS pacro3HaBaTh r€OMETpUUYECKUE (PUTYPBI
Ha 4yepTexax, MOACIAX U B peaJbHOM MHUPE; IPUMEHEHUE U3YYEHHBIX CBOMCTB N'€OMETPUYECKUX
buryp u Gopmy: Ul pelieHust TeOMETPUUECKHX 3a1a4 U 3a]1a4 ¢ IPAaKTUYECKUM CO/IepKaHUEM;

- c(hopMHPOBAHHOCTH TPEJCTABICHUA O TpOIEccax U SBICHUSNX, MUMEIOIIUX BEPOSTHOCTHBIH
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pPEAIBHOM MHUPE, OCHOBHBIX TOHSTHAX
AJIEMEHTApPHON TEOPUHM BEPOATHOCTEW; YMEHHMH HAaXOIWTh W OLEHHBATh BEPOATHOCTH
HACTYIUJICHUS! COOBITHI B MPOCTEHIINX MPAKTUYECKUX CUTYAIMSIX U OCHOBHBIE XapaKTEPUCTUKU
CIIyYaillHbIX BEJIUYMH;

- BJIaJleHne HaBbIKaMM HMCIIOJIb3O0BAHMUA I'OTOBBIX KOMIIBIOTE PDHBIX ITpOorpaMM IIpH
PeIIIeHun 3aga4



. CTPYKTYPA U COJIEP)KAHUE YYEFHON IUCIUILINHBI

2.1. O0bem yueOHOM TMCHMILUIMHBI M BHABI Y4e0OHOH padoThI

Bun yaeOHO# paboThI O0BeM yacoB

MaxkcuMmanbHas yueOHast Harpy3Ka (BCero) 351
OO0s3aTenpHas ayIuTOpHAs yueOHast Harpy3Ka (BCETo) 234
B TOM YHCIIC:

NPaKTHYECKUE 3aHATHUS -
CamocrosTenpHas paboTa 00ydaromerocs (BCero) 115
B TOM YHCJIC: KOHCYJIBTAIUS 2

BHEAYJUTOPHAS CaMOCTOSITEIbHAs paboTa 115

HNrorosas arrecramus - 3K3aMEH BO 2 CEMCCTPC




22.2. TemaTn4eckui mJiaH u

coaecprkaHuc yqeﬁﬂoﬁ JUCHMILIMHBI «MaTeMaTuKa»

HaumenoBaHnue pasaesioB
U TeM

Coaep:kanune y4eOHOIo MaTepuaJa, JjadopaTtopabie padoThl 1
NMpPaKTHYeCKHe 3aHATHS, CAMOCTOATEIbHAsI padoTa 00y4alIINXCs

O0neM yacoB

YpoBeHnb
OCBOEHHS

1

2

3

4

PA3JIEJI 1.

AJI'EBPA

122

Tema 1.1. PasBurtue
[OHATHUSA O YUCIIE.

Coaep:xkanne y4deOHOro marepuasia: JleiiCTBUTENbHBIE YHUCIA.
[TpubnuxeHHble BbIYKCICHUS. PalMoHanbHble ypaBHEHHMsSI U HEPABEHCTBA.
Mertoxa unTepBanoB. AnreOpanyeckue MpeoOpa3oBaHUs MaTEeMATHYECKHX
BBIPa)KCHUM.

12

Camocmoamenvnan paooma
CucteMbl pariioOHAIBHBIX YPaBHEHUH U HEPABEHCTB (peIICHHE 3a1a4).
Marematrka BOKpYT Hac (COOOIIeHHE)

Tema 1.2. KopHu,
CTEINEHH U JOrapu(Msl.

Coaepxanue y4eOHOro marepuaja: Kopan u crenenu. Kopau
HAaTypaJIbHOW CTENEHW U3 Yucla U HUX CBoMcTBa. lppanmoHanbHble
ypaBHeHus. [IpreMbl ux pemeHus.

CreneHu ¢ palMOHAIBHBIMU MOKA3aTEIIMU U UX CBoMcTBa .CTeneHu
C JEHCTBUTEIbHBIMU NTOKA3aTEISIMU. [[elCTBUSI CO CTENEHIMU

Jlorapudm uymcna u ero cpoiicTBa. OCHOBHOE JOTapHU(PMUUECKOE
TOXJ1eCTBO. JlecaTnuHble U HaTypanbHble Jorapudmsl. [IpaBuna neiictBuit
¢ norapupmamu. Ilepexon k HOBoMy ocHOBaHMIO. Jlorapudmuueckue
ypaBHEHUs U HepaBeHCTBA. OCHOBHbBIE TPUEMBI UX PEHICHUS.

16

Ilpakmuueckue 3anamusn: PermieHne UppalimOHaIbHbIX YPABHEHUN

Camocmoamenvuas paboma

CBoiicTBa KOpHSl HATYpAJIbHOW CTETIEHH U3 YKucia (MaMsITKa).
CBoiicTBa CTENEHU C JEHCTBUTEIBHBIM MTOKa3aTeseM (petieHue 3aaaq).
Cuctemsl TorapuMUIECKUX ypaBHEHUH.( pelieHune 3a/1a4)

14

Tema 1.3. dynkuuu, ux
CBOICTBa U rpaduKH.

Coaep:xkanne y4deOHoro marepuasa: @Pynkuuu. OOnactb
ONpefiesieHnss W MHOXKeCTBO 3HaueHud. CrocoObl 3anaHus (QyHKIUU.
I'padpuk  ¢yHkuuMu, mnoctpoeHue rpapuKkoB  (QYHKIMH, 3aJaHHBIX

16




paznuyHbIMU criocobamu. CBoicTBa (DYHKIMHU: MOHOTOHHOCTH, YETHOCTb,
HEYETHOCTh, OTPAHUYCHHOCTD, IEPUOIUIHOCTD. [I[poMeXyTKH BO3pacTaHUs
u yObIBaHUWs, HauOoOJbIlee U HauMeHblee 3HaueHus. CremneHHas,
nokasarejbpHasi, Jorapupmuueckas MU TPUTOHOMETpHUUECKHE (YHKIIUU.
[TokazarenpHbIC ypaBHEHHS U HepaBeHCTBA. (OCHOBHBIC TIPUEMBI HX
perieHusl.
[Tpumepsl (QYHKIMOHANBHBIX 3aBUCMMOCTEH B pealbHBIX IMpoleccax u
SIBJICHUSIX.

[IpeobpazoBanue rpadukoB: MapauiebHBIA NEPEHOC, PACTSHKCHUE U
CXKaTHe BIOJIb OCEN KOOPAMHAT.

Ilpakmuueckue 3auamusn ['padudeckuii METOI pEIICHUS ypaBHEHUN 1
HEPABEHCTB: MCIOJIb30BaHNE CBOMCTB U TpadukoB pynkuwmii. [loctpoenue

rpaukoB GyHKIUH.

Camocmoamenvnasn paboma

[Tpeo6pazoBanue rpadukoB GyHKUUN. (pucyHkn). CUCTEMBI
MOKa3aTeIbHBIX U JOTapu(PMUUYECKUX YPaBHEHUN U HEPABEHCTB (pelIeHne
3a7a49)

14

Tema 1.4. OcHOBBI
TPUTOHOMETPHH.

Conepxanne yue0Horo marepuana: Paguannas mepa yria. Cunyc,
KOCUHYC, TAHT€HC M KOTaHreHC uucia. OCHOBHbIE TPUTOHOMETPUYECKUE
ToxkzectBa. [lepuonnyHOCTh TpUroHOMETpUUYECKUX (QyHKUIMH. Dopmysbl
npuseneHus. PopMyIibl CIOKEHHUS (CHHYC, KOCHHYC M TaHI€HC CYMMBbI U
pa3HOCTH [JBYX yrioB). DopMyibl YABOEHHOro aprymeHTta. ®opmMyibl
NPOU3BEACHUS U CYMMBbI TPUTOHOMETPUYECKUX (PYHKIIHI.

OOpaTtHble TpUrOHOMETpUYecKkHe (YHKUMU. TpUrOHOMETpUYECKUE
YpPaBHEHMsI M HEpaBEHCTBA. OCHOBHBIE ~ TNpPUEMBl  PELICHHUS
TPUTOHOMETPUYECKUX YpPAaBHEHWH M HEPABEHCTB. TpUTOHOMETpHUS B
MIPUKJIAJHBIX 3aJa4ax.
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Ilpaxmuueckue 3anamua: TpuroHoMeTpuyeckue G yHKIUH.
[TpeoGpa3oBaHus TPUTOHOMETPUUECKHUX BbIpaKeHUU. Brruncnenue
3HaYEHUI TPUTOHOMETpHUECKUX (QyHKUUU. Pemenue

. 6
TPUTOHOMETPUYECKUX YPaBHEHUI 1 HEPABEHCTB.
Camocmoamenvhan paboma
Hctopus TpuroHometpuu (cooOuieHue). DopMyIibl IpOU3BEICHUS U 10
CyMMBI. (1aMsTka). OopMyJsIbl MOJOBUHHOTO apryMeHTa (IaMsTKa).
CuctemMbl TPUTOHOMETPUUYECKUX YPaBHEHUM (Tpe3eHTAINs).
PA3JIEJ 2 KOMBUHATOPUKA, CTATUCTUKA U TEOPUSA 26
: BEPOATHOCTEU -
Conep:xxanne y4deOHOro marepuajia: (OCHOBHBIE  TOHSTHUSA
KOMOMHATOPUKHU. 3aJaydl Ha TOJCYET YHClia pa3MEIICHU, TIepeCTaHOBOK, 2 1,2
COYECTAHUM.
Tema 2.1. DneMeHTHI
Ilpakmuueckue 3anamusn
KOMOMHATOPHUKHU. 2
Komb6unaTopHsbie 3a1aun. Pemenue 3a1a4y Ha nepebop BapUaHTOB.
Camocmoamenvnasn paboma 9
KomMOuHaTtopuka kak pasjies MaTeMaTHKy. (Tpe3eHTaIIHs)
Conepxxanne yuyeoHoro wmarepuata: CoObITHE, BEpPOSTHOCTH
coobiTua. Buasl coOwiTuii. HeszaBucumocth coObITHI. BeposTHOCTH 6
Tema 2.2. DnemMeHTbI .
. coObITHs. ClIOKEeHHEe U YMHOKEHHE BEPOSITHOCTEH. 1,2
TEOpHUH BEPOSITHOCTEIA.
Camocmoamenvnasn paboma 4
Teopust BEpOSITHOCTEH KakK pa3ziesl MaTeMaTUKU. (TPe3eHTalINsl)
Conep:xkanue y4eO0HOro MarepuaJia: [IpencraBnenue
AHHBIX (Ta0IUIIBI narpammbl, Tpaduku). 3aaayd  MaTeMaTH4YECKON 4 1,2
Tema 2.3. DnemMeHTHI o ( HpL, - Jtarp > Tpaduxu) % ’
o cratucTukd. O00O0IIEHNE U CHCTEMATH3ALMS 3HAHUIA.
MaTeMaTH4eCKOM
CTaTUCTHUKH. Ilpakmuueckue 3anamusn 2

Pemrenue MPAKTUYICCKUX 3aaa4 C TPUMCHCHUCM BCPOATHOCTHBIX MCTOJIOB.




Camocmoamensvnasa paboma MatemaTuyeckas CTaTUCTHKA. (IPE3CHTALINS)

PA3JEJI 3.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Tema 3.1. IIpousBognas
GyHKIHH.

Coaep:xkanne y4yeOHOro mMarTepuaJa: [Ipenen  yHkuMH.
[IponsBognas. Ilonsarue o mnpousBoaHor (QyHKIMKU. HenpepsBHOCTH
¢bynkuu. [Ipon3BoaHbIE CyMMBbI, Pa3HOCTH, MPOU3BENEHUS, YaCTHOTO.
[Ipou3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUNA, TPUTOHOMETPUUECKUX
byakumii, tuddepeHnupoBaHre CI0KHBIX QYHKITHH.
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Ilpakmuueckue 3anamus llpumenenue npasui u Gopmyn
b depeHIUpPOBaHU ISl HAXO0KIEHUS TPOU3BOIHBIX AIEMEHTAPHOM
(GYHKIIUU, TPUTOHOMETPHUECKHUX (QYHKIUH.

Camocmoamenvnasn paooma

[TocnenoBarenbHOCcTH. CIIOCOOBI 33/JaHUS U CBOMCTBA YMCIOBBIX
nocJyenoBarenbHocTel (coobiienue). [lonstue o mpenene
nocneaoBarenbHOCTH (ouck B Untepuere). CymmupoBaHue
nocJyenoBarenbHocTel. beckoHeuHo yObIBaroIas reoMeTpuyeckas
nporpeccus u ee cymma (ciaiiapl). @opMysibl U MpaBuiia
muddepeHImpoBanus (mamMsTKa)

Tema 3.2. [Ipunoxenue
MIPOU3BOJTHOMN.

Conepxanne yueOHOro matepuasa: ['eoMmeTpuiuecKuii CMbICIT
IIPOU3BOJIHON. YpaBHEHUE KacaTeabHOU K rpaduKy GyHKIUU.

Ilpakmuueckue 3anamuna: PU3NUECKNN CMBICT IPOU3BOIHOMN.

Camocmoamenvnasa padoma [1pubnkeHHbIC BBIYUCICHUS C TIOMOIIIBIO
MPOU3BOJIHOM. (MaMsATKa, Moa00p 3a/1ay).

Tema 3.3. UccienoBanue
(GYHKIUU C TOMOIIBIO
MIPOU3BOTHON.

Coaep:xkanmne y4eOHOTro MaTepuasa: DKCTPEMYMbI GYHKIUH.
Bropast npousBoaHasi, ee reOMETpUYECKU U PU3NYECKUIN CMBICIT.
[TpumeHeHre MPOU3BOAHON K MCCIIEIOBAHUIO (PYHKIIMHI U MTOCTPOSHUIO
rpa¢ukoB. [Ipumepsl HCTIONIB30BaHUS TPOU3BOIHOM [T HAX0XKICHUS
HAWIYYILEro pelieHus B MPUKIAAHBIX 3a7auax. HaxoxkeHue ckopocTu Asis
npoliecca, 33JaHHOT0 (GOPMYJIION U TPaQHUKOM.
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Ilpaxmuueckue 3anamus HanbGonblee 1 HaUMEHbIIEE 3HAUYCHUS
(yHKIUU Ha OTPE3KE.

Camocmoamenvnasn padoma TOYKM MUHAIMYMa U MaKCUMyMa (PyHKIIUH
(mamsitka). [I[puMeHeHue MPOU3BOIHOM K UCCIAEAOBAHUIO PYHKIIUU U
NOCTPOCHMIO IpauKoB (3aueTHas padoTa).

Tema 3.4. IlepBooOpa3Has
W MHTETpAI.

Conep:xanne yyeOHoro marepuaja: IleppooOpasHas u unrTerpai.
OnpeneneHHbIN unterpan.  ®opmyna  Herorona—Jleiibuuna.
[IpumeHeHrEe ONpEeAeNIeHHOI0 HHTErpaja JUisl HaXOXACHHS IUIOLIAAH
KPUBOJMHEWHOM Tpaneuuu. [Ipumeps! npuMeHeHus nHTerpaina B GU3nKe U
reOMETpHH.

2,3

Ilpakxmuueckue 3anamus IlpuMenenue npasmwi U Gopmy
MHTETPUPOBAHMS U1l HAXOKJICHUS HEONPEIEIEHHOIO U ONPEEIEHHOTIO
UHTErpasioB. [1nomans KpUBOJIMHENHON Tpaneuun

Camocmoamenvnasa padboma O0beMbl TeN BpallleHus. (TaMsITKa, TECT)

PA3JIEJI 4.

I'EOMETPUA

112

Tema 4.1. [Ipsimble
Y IUIOCKOCTH B
IIPOCTPAHCTBE.

Conepxxanue  y4yeOHOro Marepuaja: [ImannmeTpus.
Crepeomerpusi. Axcuombl ctepeomeTpund. OcHOBHBIE (UTYyphl B
npoctpancTBe. [lapannenbHOCTh mpsiMOW U TIOCKOCTH. [lapaiiensHOCTh
mIockocten. [lepnenauKyIapHOCTh NPAMOM U TIOCKOCTH. [leprieHnukymnsap
Y HAakJIOHHasA. J[ByrpaHHBIA Yroyl. Yrojg MexAy NpsMOM M IUIOCKOCTBIO.
Yron mexay miockocTsMu. [leprneHAuKyIIpHOCTh ABYX MIIOCKOCTEH.

18

2,3

Ilpakmuueckue 3anamusn

[Tpumenenne Gpopmys IUIAHUMETPUU TSI PEIICHUS PACUETHBIX 3a/1a4.
[TapannenpbHOCTh NPSIMOM U IUIOCKOCTH, ABYX IJIOCKOCTEN. B3anmuoe
PacIoNoKEeHHE IBYX MPSIMBIX B MPOCTPAHCTBE.

Camocmoamenvnasa padoma I'eoMeTpusi Ha TUIOCKOCTH (TIPE3EHTALNSA).
['eomeTpuueckue mpeodpa3zoBaHMs MPOCTPAHCTBA: ApaJLICIbHBIN MEpEeHOC,
CUMMETPHS OTHOCUTEINIBHO MJIOCKOCTH (3aueTHas padora). [lapamnensHoe
npoekTupoBanue. [1nomanb opToroHanbHOM MPOEKINH (COOOIICHHE).
N306paxkeHne npocTpaHCTBEHHBIX QUIYp (PUCYHKH). Y AMBUTENIbHAS
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MaTeMaTHKa (JOKIan).

Coaep:xkanmne yuyeOHOro Mmarepuana: MHOTOrpaHHUKU. DJIEMEHTBI
MHOTOTpaHHUKA: BEpIIMHBI, pedpa, TrpaHu. MHOrorpaHHbBIE YTJIbL.
Brimykiible MHOTOTpaHHUKH.

IIpusma. Ilpsamas m HaknoHHas npusma. [IpaBwibHas mnpusma.
[Tapannenenunen. Ky6. Cummerpuu B kyOe, B mapamienenuneze. [Lnomans

OOKOBOM U MOJTHON MOBEPXHOCTH MPU3MBI. 12
[Mupamupa. IlpaBunpHas nupamuga. Amnodema. YcedeHHas
nupamuaa. Terpasap. I[lnomaas OOkoBOW UM MONHOM TMOBEPXHOCTH
Tema 4.2. MHOTOTpaHHUKH | TUPAMUIBI.
Y TUIOMIAIN UX CeueHust NpU3MbI U TUPAMUBI.
MMOBEPXHOCTEI. [IpaBunbHBIE MHOTOIPAHHUKH (TETPAdp, KyO, OKTadp, JOAEKAIP U
HUKOCAdIP).
Ilpakmuueckue 3amamua: Pemenue 3amay  Ha HaXO0XICHHUE 5
reOMETPUUYECKUX BEJIMYMH MHOTOIPaHHHUKOB.
Camocmoamenvnasa paboma Bunbl U 31€MEHTHI
MHOTOTpaHHUKOB (npe3eHTanusi). CummeTpus 3
MHOTOTPaHHUKOB (Tipe3eHTanus ). M3rotopnenue pa3BepTku U
MOJI€JII MHOTOTPaHHUKA (MOJ/IeJIN MHOTOTPAHHUKOB).
Conepxxanne y4eOHOro marepHaJa: Hwmeagp u  KoOHYC.
OcHoBaHmMe, BbICOTa, OOKOBas MOBEPXHOCTh, OOpasyrolas, pa3BepTKa.
VYceuennsiii konyc. llap u cdepa. Ceuenus ten BpamieHus. [lnomanas 8
Tema 4.3. Tena OOKOBOM M TIOJTHOM TIOBEPXHOCTH TEJI BpallleHHsl .BrrcaHHbIe M OITMCaHHbIE
BpAIlICHUS U MHOTOTPaHHUKH.
MJI0INAHA UX Ilpakmuueckue 3anamusa PemeHue 3amad Ha HaXO0XKICHHUE 5
MOBEPXHOCTEI. reOMETPUUECKUX BEJTMYMH TeJl BpallleHHU.
Camocmoamenvnaa paboma VI3roToBieHUE PA3BEPTKM UM MOJEIU Tel
BpaiieHus (Monenu). Bennkue mMateMaTHKH MPOLLIOTO0 U COBPEMEHHOCTH 6

(mouck B MHTEepHETE, COOOLICHMS).




Tema 4.4. O0BEMBI
MHOTOT'PAaHHUKOB U TeJ
BpaIllCHUS

Conepxxanne yuyeoHoro marepuana: OObeM U ero U3MEpeHHE.
®opmynbl 00bemMa TpU3MBL B IIIIMHAPA. DPopMyssl 00beMa THPAMUABI U
KoHyca. @opmyna obObema mapa. [lomobue Tten.OTHOmEHUS MUIOMAAEH
MOBEPXHOCTEH U 00bEMOB MOJIOOHBIX TEII.

Ilpakmuueckue 3anamusa BpranciieHne 00bEMOB MPOCTPAHCTBEHHBIX TEII.
[Tomo0Oue Ten.

Camocmoamenvnasa paooma O0bEM U ero U3MEpeHue (mamsTka).
["eomeTpryeckre Tena U UX XapaKTepUCTHKH (3a4€THas paboTa).

Tema 4.5.
Koopaunats! u
BEKTOPBHI.

Coaepxanue y4yeOHOro marepuaJjia: [IpssmoyronpHas (mexapToBa)
cucTemMa KOOpJAMHAT B mpocTpaHcTBe. PopMyna pacCTOSHUS MEXKAY ABYMs
ToukaMu. YpaBHeHUs cepbl. KoopauHaThl cepeuHbl OTpe3Ka

Bekropel. Monyns Bektopa. PaBeHcTBo BekTtopoB. CrnokeHue
BEKTOPOB. YMHOXXEHHE BEKTOpa Ha uyucio. KoMIiuiaHapHble BEKTOPBI.
Pasnoxxenne BekTopa mo HampaBieHusM. KoopauHatel BekTopa. JlnmHa
BeKkTOpa. CKaJsIpHOE IPOU3BEINEHUE BEKTOPOB. YTIOJd MEXKIAY JBYMS
BEKTOpaMH.
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Ilpakmuueckue 3anamus
3anauu B koopauHaTax. JleicTBus ¢ BeKTopaMu. BekTopHbIe 3a/1auu.

Camocmoamenvnas paboma YpaBHEHUS PSIMON U TNIOCKOCTH B
npocTpaHcTBe (mamsTka). [[puMeHeHne KoopIMHAT U BEKTOPOB st
penieHus 3aaa4 (Tecr)

[IpoMexxyTouHas aTTecTanus

9K3aMCH

Bcero 351 g

JJis XapaKTepUCTUKH YPOBHSI OCBOEHUS y4eOHOTO MaTepHralia UCIIOJIb3YIOTCS CIIeYIOIINe 0003HAUCHHUS:

1. — o3HaKOMUTENBHBIN (y3HABAHHUE PaHEe U3YUYEHHBIX 0OBEKTOB, CBOMCTB);
2. — penpOayKTUBHBIHN (BBIIOTHEHHE ACITEIHHOCTH 10 00pasily, HHCTPYKLUHU WU 0] PyKOBOJICTBOM)

3.-IPOAYKTUBHBIN (TIIAaHUPOBAHUE U CAMOCTOSITEIIbHOE BBHIMOJIHEHHUE I€ATEIbHOCTH, PellieHrne TPOOIEMHBIX 3a/1a4.




3. YcaoBus peajqu3auuy NporpaMMbl Y4eOHOH TUCUMIINHBI
3.1 TpeGoBaHusl K MUHUMAJIBHOMY MAaTepPHAJIbHO-TEXHHYECKOMY 00ecreuyeHn 0

Jlnsa peanusanuu nporpaMmbl yaeOHOU AUCIUIIIMHBI IPEAYCMOTPEHBI

CIEeAYIOLHE CIIENUATbHbIE TOMEIIECHUS:
Kabuner «MHpopmaTuku», OCHAIIEHHBI 000pPyA0OBaHUEM:

e pabouue MecTa Mo KOJIUUYECTBY 00ydarouuxcs;

e paboyee MeCTO MpemnoaaBaTens;

e HeoOXxoauMasi METOJAUYECKasl U CIIpaBOYHas JINTepaTypa
TexHuueckue cpeacTBa 00ydEeHUS:

® KOMIBIOTEPHI

® MYJbTUMEIUWHBIN MPOEKTOP

e MYJbTUMEIUNWHBIC MPE3CHTAUNN IO TEMATUKE TUCHUIIINHBI

3.2 NudopmannoHHoe odecrniedeHne peaju3alui MPorpaMmabl

OcHoBHas IuTEpaTypa
1. boromonoB H.B. Marematuka [TekcT] : yueonuk nis CI10 / H.B. boromosnos, I1.1.

Camoitnenko.- 5-e uzl., nepepad. u gom. - Mocksa : IOpaiit, 2016. - 396 c. -
(ITpodeccuonanbaoe oopazoanue) - ISBN 978-5-9916-5424-1.

2. boromomnos, H.B. Ilpaktuueckue 3amanus mo MaremaTtuke [ TekcT] : yueb. mocodue s
CIIO / H.B. boromounos.- 11-e u3a., nepepad. u mom. - Mocksa : FOpaiit, 2016. - 495 c. -
(ITpoeccunonanpHOe oO6pazoBanue) - ISBN 978-5-9916-6107-2.

JlonoiHUTE/IbHAA JIUTEPATypa

1. Vroukuna E.O., CmupHoBa E.B., 3enuna B.B Maremaruka. Teopust BEpOSITHOCTEH
YyebHoe mocodue / Yroukuna E.O., CmuproBa E.B., 3ennna B.B. -
Boponex:BI'JITY um. I'.®. Mopo3zosa, 2014. - 102 c. - Pexxum nocryna:
http://znanium.com/catalog/product/858597

2. Kucenés Annpeii [letpoBuy Anre6pa. Y. 11 / Kucenés A.Il. - M..OU3MATIJINT,
2014. - 248 c.: ISBN 978-5-9221-1548-3 - Pexum gocrtyma:
http://znanium.com/catalog/product/945101

HNuTepHeT-pecypcsl

www.feior.edu.ru (MuadopmMaimoHHbie, TPEHUPOBOYHBIC M KOHTPOJIBHBIC MAaTCPHAIIBI).
www.sehool-eolleetion.edu.ru (Equnas komuteknun 1uppoBeIX 00pa30BaTEIbHBIX PECYPCOB).



http://znanium.com/catalog/author/b4c48cb8-a8e5-11e7-8686-90b11c31de4c
http://www.feior.edu.ru/
http://www.sehool-eolleetion.edu.ru/

4. KOHTPOJIb U OLICHKA Pe3y1bTATOB OCBOCHHUS Y4eOHOM JMCIMIIIMHBI

KoHTposib U OlleHKa pe3yabTaTOB OCBOCHHS YUEOHOU AUCIIUIUIMHBI OCYIIECTBIISIETCS
MpernoaBaTeieM B Ipoliecce MPOBEPKH TOMAIITHEr0 3a/IaHusl, PEIICHUs 3a7a4, BBITOJTHEHUS
WUHIUBUlyaIbHBIX 3a/1aHUH, IPOEKTOB, MPE3EHTALU.

Pe3ynbTaTel 00y4eHHs] pacKpbIBAIOTCA Yepe3 YCBOCHHBIE 3HAHUS U MPUOOPETEHHbIE
YMEHHUSI, HAPABJICHHbIE HA OCBOCHUE OOIINX KOMIIETEHIIUM.

®opMbl W MeETOIBI
KOHTPOJII U OLEHKH
pe3yJIbTaToOB
00y4eHus

Pe3yabTaThl 00yueHust

* JAUYHOCHIHbIX.

c(hOpMUPOBAaHHOCTh MPEJCTABICHUM O MaTEeMaTHKE Kak
YHUBEPCAIBHOM $S3BIKE HAyKH, CPEICTBE MOJEIUPOBAHUS
SIBJIEHUM W TIPOLIECCOB, UJIESIX U METOJAX MAaTEMAaTUKHU;

NMOHMMaHWE  3HAYMMOCTH  MaTeMaTUKU Uil HAy4yHoO-
TEXHUYECKOI0 Iporpecca, chOpMHUPOBAHHOCTh OTHOLIEHUS K
MaTeMaTUKe KaK K YaCTH OO0IeYeIOBeUECKON KyJIbTYyphl Yepes
3HaKOMCTBO C HCTOpPHEHM pa3BUTUS MAaTeMaTHUKH, HBOJIOLUEH

MaTeMaTHUYECKUX HICH;
- BBIIIOJTHCHUE

pa3BUTHE JIOTMYECKOTO MBIIUICHUS, IPOCTPAHCTBEHHOTO | MPAKTHYECKUX
BOOOpaXXEHUSI, AJITOPUTMUYECKON KyJIbTYphl, KPUTUYHOCTHU | (KOHTPOJIbHBIX,
MBILIUIEHUSI HA ypPOBHE, HEOOXOAMMOM JUii OyaylIei | caMOCTOSTEIbHBIX)
npoeCcCHOHANBHON  NeATENbHOCTH, I HPOJOJDKEHHs | padoT;

o0Opa3oBaHus U CaMOOOPa30BaAHMUS;
-TIOATOTOBKA

OBIIQJICHWE MaTEeMaTHUYECKUMHU 3HAHUSAMH W YMEHHIMH, | pehepaToB, TOKIAJIOB;
HEOOXOAMMBIMU B TIOBCEHEBHOW JKHM3HH, JUII OCBOCHUS
CMEXHBIX €CTECTBEHHOHAYYHbIX JUCIHUIUIMH W JUCHMILINH
npoQecCHOHANBHOTO IUKIA, A TMOIXydeHHs 0O0pa3oBaHUS B
oOnacTsiXx, He TpeOyroluX YIriIyOJIeHHONM MaTeMaTH4ecKOu
MOJITOTOBKH;

- HCCIeA0BaTeNbCKast
ydeOHas paboTa;

-pereHue
BapMATHUBHBIX 3a1ay U

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBAHMIO, B TOM umcie | Y IPAKHCHIH.

caM00OOpa30BaHMIO, HAa  MPOTSHKEHWH  BCEH  JKU3HU;
CO3HATEIbHOE OTHOIIECHHUE K HEMPEPHIBHOMY O00pa30BaHMIO
Kak YCJIOBHIO YCIIEITHOM npodeCCHOHATBHON u
OOIIIECTBEHHOM JIeITEIbHOCTH,

TOTOBHOCTH M CITOCOOHOCTH K CAMOCTOATEIHHON TBOPUYECKOM H
OTBETCTBEHHOU JEATEIBHOCTH;

TOTOBHOCTh K KOJUIEKTUBHOM paboTe, COTPYAHUYECTBY CO
CBEpPCTHHKaMU B 00pa30BaTesibHOM, OOIECTBEHHO MOJIE3HOM,




yueOHO-HCCIIeI0BAaTENbCKOM, MPOEKTHOM W APYyrux BHUAAX
NEeSATEeTbHOCTH;

OTHOILIEHHE K MNpOo(EeCcCHOHATBHOW  JEATENbHOCTH  Kak
BO3MOKHOCTH y4acTHsl B PEUICHUU JUYHBIX, OOIICCTBEHHBIX,
rOCY/IapCTBEHHBIX, OOIIEHAIIMOHATLHBIX TPOOIEM;

® mem anpedmemubtx:

YMEHHE CaMOCTOSITENIbHO ONpPENENATh LEIH AEATEIbHOCTH U
COCTaBJIATh  IUIAHBl  JESATEIBHOCTH;  CaMOCTOSITEIBHO
OCYIIECTBJIATh,  KOHTPOJUPOBATb U  KOPPEKTHUPOBATH
JESTENIbHOCTD; MCIOJIb30BaTh BCE BO3MOYKHBIE PECYPCHI IS
JOCTMDKEHHUSI TIOCTABJICHHBIX IIeJIe W peanu3aluy IUIaHOB
JeSTEIbHOCTH; BBIOMPATh YCHEIIHbIE CTPATETHH B PA3IMYHBIX
CUTYaLUsX;

YMEHHE MPOAYKTHBHO OOIIAThCA M B3aUMOJEHCTBOBATH B
MPOIIECCE COBMECTHOM MEeSATENBbHOCTH, YUYHMTHIBATh IO3UIUU
JAPYTUX YYacCTHHUKOB JIEATEIbHOCTH, 3()(PEKTUBHO pazpeliaTh
KOH(JIUKTBI;

BJIaJICHHUE HaBBIKAMH IM03HABATCIILHOM, y4eOHO-
WCCIIEIOBATENBCKOM M MPOEKTHOM AEATEIbHOCTH, HaBBIKAMHU
paspelieHuss MpooOsieM; CIOCOOHOCTP M TOTOBHOCTH K
CaMOCTOATEJILHOMY MOMCKY METOJOB PELICHUS MPAKTUUECKHUX
3a7a4, IPUMEHEHUIO PAa3JINYHbIX METOJOB MTO3HAHUS;

TOTOBHOCTbD )51 CIIOCOOHOCTH K CaMOCTOSITCIILHOU
MH(POPMaIIMOHHO-TIO3HABATEIPHOM  JACSATEILHOCTH, BKJIIOYAs
YMEHHE OPHUEHTHPOBATHCS B  PA3JIMYHBIX  HMCTOYHHMKAX
nH(popManuu, KPUTHYECKH OIICHWBATh M HHTEPIPETUPOBATH
vH(popMaInIo, MOJIy4aeMyI0 U3 Pa3IMUYHBIX HCTOUYHUKOB,;

BJIAICHUC S3BIKOBBIMH CPCACTBaAMH: YMCHHUC SICHO, JIOTUYHO U
TOYHO H3jlaraTb CBOIO TOYKY 3pPCHUA, HCIIOJIBb30BAaThb
AJICKBATHBIC A3BIKOBBIC CPCACTBA,

BIIaJICHWEC HaBBIKAMHU TI03HABATCIIBHOW pedICKCHH  Kak
OCO3HAHUSI COBEPLIAEMBIX JICUCTBUM M  MBICIUTEIIBHBIX
MPOLECCOB, UX PE3YJbTATOB M OCHOBAHUM, T'PaHUI] CBOETO
3HAHUS U HE3HAHMS, HOBBIX MTO3HABATEJIbHBIX 3aJ1a4 U CPEACTB
JUISL X JJOCTHXKCHUS,

LEJICYCTPEMIICHHOCTh B IIOMCKAaX W IPUHATHM PEILICHUH,
CO00pa3uUTENbHOCTD U WHTYULUS, Pa3BUTOCTh
MPOCTPAHCTBEHHBIX  MPEACTABICHUN; CHOCOOHOCTH  BOC-
IIPUHUMATB KPaCOTY U TAPMOHHUIO MUDa;

* npeOMemHmulx:




c(OPMHUPOBAHHOCTH MPEJICTABICHUN O MaTeMaTHKe KaK YacTH
MHPOBOM KYJIBTYPbl M MECT€ MAaTeMaTUKH B COBPEMEHHOU
LIMBUJIN3ALIMN, CIIOCO0aX ONMMCAHMS SBJICHUN PEAIbHOTO MHUpa
Ha MaTEMaTHUYECKOM SI3BIKE;

C(bOpMHpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 0 MAaTCMaTHYCCKHUX
MOHATHUAX KaK BaXHEMIIMX MaTEMaTHYE€CKHUX MOACIIAX,
MO3BOJIAIOINUX OMUCBIBATD WM MU3Y4YATb Pa3HBIC IIPOLCCCHI H
ABJICHHA, IIOHHUMAHHMC  BO3MOXHOCTHM  AaKCHOMATH4YCCKOI'O
IIOCTPOCHUA MAaTCMATHUYCCKUX TeoprI;

BJIAJICHUE METOJaMHU JI0Ka3aTeJIbCTB M aJITOPUTMOB PEIICHUS,
YMEHHUE HX MPUMEHSITh, MPOBOJIUTH  JIOKAa3aTEJIbHbIE
paccyXJIeHHs B XOJI¢ pEIICHUS 3a/1a4;

BJIAICHUC CTAaHAAPTHBIMU NIPUCMAaMHN PCHICHUA pallMOHAJIbHBIX
u HppaluOHAJIbHBIX, IIOKa3aTCJIbHBIX, CTCIICHHBIX,
TPUTOHOMCTPHUYICCKHUX ypaBHeHI/Iﬁ N HCPABCHCTB, UX CHUCTCM,
HCIIO0JB30BAHUC TOTOBBIX KOMIIBIOTCPHBIX IHpPOrpaMM, B TOM
YUCIIC I MOMUCKA IMYTH PCIICHUA W WIUIIOCTPAIMKU PCHICHUS
ypaBHeHI/Iﬁ N HCPABCHCTB,

chOpMUPOBAaHHOCTh MPEICTABIECHUN 00 OCHOBHBIX MOHATHUSIX
MaTeMaTH4YEeCKOr0 aHajau3a M MX CBOMCTBAaX, BIAJCHUE
YMEHUEM XapaKTEpPU30BaTh MOBE/ICHUE byHKIUH,
WCIIOJIb30BAHUE IIOJYYEHHBIX 3HAHUM Ui OIMCAHUSA W
aHaJIN3a peajbHbIX 3aBUCUMOCTEN;

BJIQJICHUE  OCHOBHBIMU  TMOHATUAMU O  IUIOCKUX H
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaX, UX OCHOBHBIX
cBOiicTBax; Cc(OPMHPOBAHHOCTb YMEHHS  pacro3HaBaTh
reoMeTpuueckue (GuUrypsl Ha 4YepTekax, MOJAEIIX U B
peaIbHOM  MHpE; INPUMEHEHUE  HU3YYEHHBIX  CBOMICTB
reoMeTpuueckux ¢uryp u  Gopmyn s pelieHus
reOMETPUYECKUX  3aJa4y M 3aJad C  I[PaKTUYECKUM
COJIEpP’)KAHHEM;

c(hOpMUPOBAaHHOCTD MPEACTABICHUH O MPOIIECCAX U SIBJICHHSIX,
WMEIOIUX  BEPOSTHOCTHBIM  XapakTep, CTAaTUCTHYECKHUX
3aKOHOMEPHOCTSIX B PEAJbHOM MHPE, OCHOBHBIX MOHATHSIX
JJIEMEHTAPHOM TEOPUU BEPOSATHOCTEM; YMEHUN HAXOJIWTh U
OIICHUBATh  BEPOSATHOCTH  HACTYIJICHUS  COOBITHH B
MPOCTEUIINX  MPAKTUYECKUX  CUTYallUSIX W OCHOBHBIC
XapaKTEPUCTUKU CIyYalHbIX BEJIUYMH;

BJIaJICHUE HaBbIKaMU UCITOJIb30BaHMS TOTOBBIX
KOMITBIOTEPHBIX NIPOTPaMM IIPU PELICHUU 3a/1a4.

- BBITIOJTHEHUE
MPaKTUYECKUX
(KOHTPOJIbHBIX,
CaMOCTOSITEJIbHBIX )
pabor;

-IIOATOTOBKA
pedepaToB, JOKIA/IOB;

- HccrenoBaTenbcKas
yueOHas paboTa;

-peuienue
BApUATHUBHBIX 3aJla4 M
YIIPAXKHEHUH.




IMpuaoxenue 1

I[lnanupoBaHue yueOHBIX 3aHATHH C MCIOJIb30BAHNEM AKTHBHBIX M1 HHTEPAKTUBHBIX
¢op™M 1 MeTO10B 00yUeHHsI

Ne Tema yuyeOHOro 3aHITHS Kon-Bo | AKTHBHBIE U HHTEPAKTUBHBIE dopmu
/1 4acoB | (OpMBI U METOABI OOyUCHHUSI pyEMBI
e O.K.
1 Pa3Butne nmousrus o uncne. | 12 AHanu3 KOHKPETHBIX CUTyallUi.
Jnckyccus.
2 KopHu, crenenu u 16 [IpesenTanus. Juckyccus.
Jorapu@mel
3 DYHKITMU, UX CBOMCTBA H 16 [Ipesenramus.
rpaduxu. Keiic-mero.
4 OCHOBBI TPUTOHOMETPHUH. 32 Pa6ora B rpynnax. [Ipezenranus.
5 DneMeHThl KOMOMHATOpUKH | 4 CocTtaBiieHrne cxXeM, HHCTPYKITUI
Y MIPE3EHTALN .
6 DNeMEeHTHI TeOpuun 6 CocTtaBneHne U peUICHHE
BEPOSATHOCTEI. POOJIEMHBIX BOIIPOCOB.
7 DJIeMEHTHI MaTeMaTHYeCKON | 6 Mo03roBoii WTypM.
CTaTHUCTHKH. CocTtaBneHne Mpe3eHTaANN
8 [IpousBoaHass GyHKITHUH. 14 IIpesenrarnus, paboTa B rpyIinax.
9 Uccnenosanue pyukuuu |14 AHaJIN3 KOHKPETHBIX CUTYaIN,
C TTOMOIIBIO perieHe MpoOIEeMHBIX BOTIPOCOB. OK 02.
IPOU3BOHOI. CocraBneHue pa3gaToyHOro OK 03.
MaTepuana. OK 04,
10 Uccnenosanue pyukuuu |14 [Ipe3enTanus, rpynmnosas padora OK 05.
C TOMOTIbBIO C WUTIOCTPATUBHBIM MaTEPHAIIOM. OK 06.
MIPOU3BOJTHOM. OK 07.
11 [TepBooOpa3Has u 8 Pemenne npoOaeMHBIX CUTYaLIUH. OK 09.
UHTErpal.
12 [IpsiMbIe ¥ TIJTIOCKOCTH B 18 PaboTa B rpymnmax mo pemeHuro
IPOCTPAHCTRBE. npoOJIEMHBIX 3a/1a4, COCTABIICHHE
MIPE3CHTAIUH.
13 MHoOrorpaHHuKH 1 12 AHalu3 KOHKPETHBIX CUTYaIlHii,
TUTOIIATN UX perieHne MpoOIEMHBIX BOTIPOCOB
IIOBEPXHOCTEM.
14 Tema Bpaienus u 8 CocraBneHue pa31aToyHOToO
IUIOLIA/IM UX TOBEPXHOCTEH. MaTepuasa
15 O0BEMBI MHOTOTpaHHUKOB | 4 PaGora B rpynmnax 1o pemeHuto
U TeJI BpalleHUs npoOJIEMHBIX 3a/1a4, COCTABIICHHE
pe3eHTAINH
16 Koopnunate! u BexkTopbl. | 12 PaGora B rpynmnax 1o pemeHuto
npoOJIEMHBIX 3a/1a4, COCTABIICHHE
Ipe3eHTaIIH




OK 01. BeiOupats cmocoObl pemieHus 3aaad npogeccuoHaIbHON
JeSITEIIbHOCTH, IPUMEHUTEIHHO K PA3IUYHBIM KOHTEKCTaM

OK 02. OcymiecTBisTh OUCK, aHATTU3 W MHTEPIPETAIMIO WHPOPMAIHH, HEOOXOIUMOM
IUTSL BBITIOJTHEHUS 33724 POPECCUOHATLHOM eI TETLHOCTH.

OK 03. IlmanupoBaTh W peaqM30BBIBATH COOCTBEHHOE NPOPECCHOHANBHOE W
JUYHOCTHOE Pa3BHUTHE.

OK 04. PaGotate B KOJUIEKTHBE M KoMaHje, 3(P(EKTHBHO B3aWMOJIEHCTBOBATh C
KOJIJIETaMH, PYKOBOJICTBOM, KIIMEHTAMH.

OK.05. Ocy1ecTBasTh YCTHYIO U MMUCbMEHHYI0O KOMMYHHUKALIMIO Ha TOCYJapCTBEHHOM
SI3BIKE C YIETOM 0COOECHHOCTEH COIMATLHOTO U KYJITYPHOTO KOHTEKCTA.

OK 06. ITposBIIATH TpaskIaHCKO-TTATPUOTHYECKYIO MTO3UITUIO0, TIEMOHCTPHUPOBATH

OCO3HAHHOE TIOBEICHUE HAa OCHOBE 00I[€4eI0BEYECKUX [IEHHOCTEH.
OK 07. ConeiicTBOBaTh COXPaHEHUIO OKPYKAIOILIEH CPeibl, pecypcocOepeKeHHIO,
3 PEeKTUBHO JeHCTBOBATH B UPE3BBIYANHBIX CUTYAILIUsX.

OK 09.Mcnonb3oBaTh HMH(MOpPMALMOHHBIE TEXHOJOTMM B  IpodeccHoHaNbHOU
JeSITeTbHOCTU
Bonpocs! k 3xk3aMeHy 0 MaTeMaTHKe HA EPBOM Kypce
1. JleiicTBus ¢ npuOmmkeHHbIME unciamu. [IpaBua noacuera mudp.
2. KoMruiekcHbie gucia (OmpeeieHus ).
3. JlelicTBuS HaJl KOMIUIEKCHBIMU YHCIIAMH.
4. YucnoBas GyHKUUSA U CIOCOOBI €€ 3aJaHusl.
5. Onpenenenue rpadguka pyHkiuu, npeodpazoBaHue rpaukos.
6. UeTHble, HEUETHBIE, IEpUOANYECKHE (DYHKIUY.
7.MOHOTOHHOCTbH, OTPaHHYEHHOCTh, Max, MiN, HanOOIbIINE, HANMEHBIIINE 3HAYCHUS
byHKIMN.
8. HempepriBHOCTH QyHKINH. MeTOa HHTEPBAJIOB.
9.0mpenenenne W CBOMCTBa  CTENEHHM C  JICUCTBUTENBHBIM  I1OKA3aTEJIEM.
10.IToka3arenpHas GyHKIUS, €€ CBOWCTBA U IpaduK.
11.0npenenenus norapupma. [pumepst. [ecsaTuunbie U HaTypalibHbIE JIOTapU(MBI.
12.CBoticTBa norapudmos.
13.Jlorapumuueckast yHkius u ee rpaduk.
14.0npenenenrie TPUrOHOMETPUYECKUX (PYHKIUH JIF0OOT0 yria.
15.CBoiicTBa TPUrOHOMETPUYECKUX (PYHKIHI (Y4ETHOCTD, NEPUOJUUHOCTB).
16. TpuronoMeTpuyeckue TOXKAECTBA.
17.®@opmynsl npuBeACHUS.
18.3HaueHust TPUroHOMETPUUECKUX (DYHKIIMI HEKOTOPBIX YIJIOB.
19.06paTtHbIe TpUTOHOMETpUYECKHE (YHKITUU.
20.Tpuronomerpuyeckue GOpMYJIbI.
21 .Pemenue ypaBHeHus Sin x = a.
22.Peuienuie ypaBHEeHHs coOS X = a, tg X. = a.
23.CBoiicTBa 1 rpaduk QyHKIHH Y = SiN X.
24.CgoiicTBa U rpaduk GyHKIIUHU Y = COS X.
25.CgoiictBa U rpaduk pyHKIUHU y = tgX.
26.AKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.
27 IlapannenbHOCTh NIPSIMOU U IJIOCKOCTH.
28.B3auMHO€E pacnoioKeHUE MPSIMBIX B IPOCTPAHCTBE. YTOJ MEXAY IPSIMBIMU.
29.0npenencHue MPOU3BOJHON (YHKIIHUH.
30Tabnuia mponu3BOTHBIX.
31.I0paBuna quddepeHuupoBanus.



32.I'eomeTpuueckuii W (PU3NUECKUN CMBICIT MPOU3BOIHOM.
33.WccnenoBanue byHKIMN Ha MOHOTOHHOCTh € IOMOUIBIO IPOU3BOIHOM.
34.CtauroHapHble TOUKU. TOYKH IKCTpeMyMma.

35.IToctpoenue rpa@ukoB GYHKIUU C TOMOIIBIO TPOU3BOTHOM
36.0mnpenenenue nepBoodpaszHoil. HeonpeneaeHubli uHTErpas.
37.Tabnuua MHTETPAJIOB.

38.CBoICTBa UHTETPAJIOB.

39.0npeneneHHbI HHTETPAIL.

40.1Tnomans KpUBOJIUHENHOW TPAIICIIUY.

41 Ilpocreiitme nuddepeHnnanbubie ypaBHEeHUS.

42.Cny4yaiiHbIN OMBIT, CIydaliHOe coObITHE. YacToTa COOBITHIA.

43 IlepecranoBKa.

44 Pazmemenue.

45 Coueranus.

46.0Onepanuu HaJl COOBITHSIMU, TEOPEMBI CIIOKEHUS M YMHOXKEHHSI BEPOSTHOCTEH.
47 lnckpeTHas ciryyaliHas BEJIMYHUHA.

48.IToHsTHE O 3aKOHE OOJBIITNX YUCEIL.

49.3agaun MaTEMaTHYECKON CTATUCTUKH.

50 AKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

51 IapamienbHOCTh MPSMOU U IIJIOCKOCTH.

52 B3auMHO€ pacnoJiokKEHUE MPSIMBIX B IPOCTPAHCTBE. YTOJI MEXKYy IPSIMBIMHU.
53 [MapannenbHOCTh MJIOCKOCTEH.

54 TlapannensHoe npoekTupoBanue. M3o00paxkenue Guryp B CTEpEOMETPUH.
55 TleprieHAUKYISIPHOCTD MPSIMOU U TIIIOCKOCTH.

56 IlepnenuKymsip, HAKJIOHHAs, TPOCKIIUA.

57 Teopema 0 3-X MEpPIECHINKYIIAPAX.

58 JIByrpaHHbIi yrona. MI3MepeHne 1ByrpaHHbIX yTIiIOB.

59 IlepneHAUKYISIPHOCTH TNIOCKOCTEM.

60.MHuororpannuk. [IpaBunbHble MHOTOTPaHHUKHU.

61. IIpuzma.

62.I1paBusibHas mpu3Ma.

63.I1psAMOYTOIBHBIN NapalIeIenuIe].

64.IlonsiTre o6bema. CBoiicTBa 0OBEMOB.

65. [lupamua.

66. HmwmHap.

67. Konyc.

68.Cdepa u map.

69.B3anMHOE pacroyioKeHUe MIOCKOCTU U 1Iapa.

70.Bextop. OCHOBHBIE ONpPEACIEHUS.

71.B3auMHO€ pacnoioxKEHHE BEKTOPOB B MIPOCTPAHCTBE.

72.Croxenune, BBlYUTaHUE BEKTOPOB, 3a/IaHHBIX HAIIPaBJICHHBIMU OTPE3KAMMU.
73.YMHOK€EHUE BEKTOpa Ha YUCIIO.

74.BeKkTOp B cCTEME KOOPIMHAT.

75. [lelicTBUs HaJ BEKTOpaMU, 3aJaHHBIMU KOOPAUHATAMM.

76.CxansipHoe NpOU3BEICHNE BEKTOPOB.

77.Teopema IIudaropa.

78.DopMyJIbl INIOMAAN TPEYTOJIbHUKA.

79.®opMynbl IIIOMIAAN TUIOCKUX QUTyp.

80.Pa3Bepka unnunapa. [lnomaas noBepXHOCTH LIWIUHIPA.
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