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1 IMacnopT padoueii nporpaMmmbl yueOHO# JUCHMILIMHBI MaTeMaTnka
1.1 IlosicHuTeIBLHAS 3aNICKA

[Tporpamma oOreoOpa3oBaTenbHON yueOHOH nuciuminHa MaremaTnka npegHazHaueHa
JUIST U3y4eHUsT MaTeMaTHKu B mpodeccnoHanbHbIX o00pa3zoBaTenbHbiX opranuzanusax CIIO,
peau3yonmx 00pa3oBaTeIbHYI0 MPOrpaMMy CpEIHEro o0Iero oOpa3oBaHUsA B TMperesiax
OCBOCHHSI OCHOBHOM mpodeccronanbHoi oopazoBatenbHor nmporpammbl CITO (OITOIT CIIO) Ha
0a3ze OCHOBHOro oOmiero oOpa3oBaHMs NpPU IOATOTOBKE CIIELUAINCTOB CPEIHEro 3BEHa.
[Tporpamma pa3paborana Ha ocHoBe TpeboBanuit @I'OC cpemnero obmiero obpa3zoBaHUS,
NPEIbSIBISEMBIX K CTPYKType, C ydeToMm TpeboBaHui moyiokeHus «O pa3paboTke pabouymx
nporpaMM  001meo0pa30BaTENbHBIX Y4€OHBIX JAHCLUUIUIMH OCHOBHOM MpodecCHOHATHHON
00pa3oBaTeNbHON IPOTPAMMBI CPETHETO MPOPECCHOHATTEHOTO 00Pa30BaHU.

Copepxanue nmporpaMMbl MareMaTHKa HapaBiIe€HO Ha JOCTH)KEHUE CIEIYIOIINX IIeNeH:

- obecrieyeHre C(HOPMHUPOBAHHOCTU MPEACTABICHUN O COLMAIbHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (PaKTOPaX CTAHOBJICHUSI MAaTEMATHKU;

- obecrieueHue c(OpMUPOBAHHOCTH JIOTUYECKOT O, IITOPUTMHUYECKOTO u
MaTEeMaTHYECKOTO MBIIUICHHUS,

- obecrieueHre CHOPMUPOBAHHOCTH YMCHHM MPHUMEHSATH TOJyYCHHBIC 3HAHUS IPHU
PEIICHUN Pa3IMYHBIX 3a/1a4;

- obecrieueHre Cc(HOPMHPOBAHHOCTH TPEJACTABICHUNA O MareMaTHKEe KaK 4YacTH
00I1eueIOBeYeCKON KYIbTYPhl, YHUBEPCATbHOM SI3bIKE HAYKH, MO3BOJISAIOIIEM OMHUCHIBATH U
U3y4aTh pealibHbIE MIPOLIECCHI U SBICHHUS.

B mporpamMMy BKIIOUYEHO cojep:kaHHe, HampaBiIeHHOEe Ha (opMHpOBaHHE y CTYIECHTOB
KOMIIETEHIIMHI, HeoOXxoauMbIX s kadectBeHHOro ocBoeHust OITOIT CIIO Ha 6a3e OCHOBHOTO
o0mero oOpa3oBaHMs C MOJYYEHHEM CpeIHEro oOIiero oopa3oBaHUs MPOTPaMMbI MOATOTOBKH
crienanuctoB cpennero 3BeHa (IIICC3).

[TporpaMMa MOXKET MCTIOIB30BATHCS APYTUMHU MPOPECCHOHATBHBIMU 00pa30BaTEIHbHBIMU
OpraHu3allMsIMH, pPEATH3YIONIMMU  OO0pa30BaTeNbHYI0  NPOTPAaMMYy  CpPEIHEro  OOIIero
obpaszoBanusi B mipeaenax ocBoeHus ocHoBHou OIIOII CIIO na 0a3e OCHOBHOTrO OOIIETO
obpazosanus (IIIICC3).

1.2 O0mas  xapakrepucTuka  00meo0pasoBaTelbHON  y4eOHOH
AUCHUIUINHBI MaTemMaTnka

Martemaruka sBisgercs (yHIaMeHTaIbHON 0011e00pa30BaTebHON JUCHUIUIMHON CO
CIIOKMBIIMMCS YCTOWYHMBBIM COJEp)KAaHHMEM M OOmMMH TpeOOBaHMSMH K TIOATOTOBKE
oOydJaronuxcs.

B npodeCcCHOHATBHBIX 00pa3oBaTeNbHBIX OpraHu3aIMsIX, peaTn3yomxX
o0pa3oBaTeNbHyI0 MpOrpamMMy cpeaHero oomero oOpasoBanusi B mpezaenax ocBoerus OITOIT
CIIO Ha O0a3e oOCHOBHOro oOmiero oOpa3oBaHMsA, H3YYEHHE MaTeMaTHKH HUMEET CBOM
0COOEHHOCTH B 3aBHCHMOCTH OT Npoduiist mpohecCHoHaTIbHOT0o 00pa30BaHusl.

I[Ipu ocBoenun crenuansHocTedt CIIO  comumanbHO-3KOHOMHYECKOTO  MPOQUIIL
MaTemMaThka u3ydaercs Oosiee yrioyOleHHO, Kak mnpoduibHas YydeOHas IUCIUILIMHA,
YUUTHIBaIOMIasi creuu@uKy crenuagbHocTeld. DTO BbIpakaeTcs B COJEp)KaHUU OOydyeHwus,
KOJIMYECTBE YacOB, BBIACTSEMBIX Ha HW3YyYEHHE OTIENBHBIX TEM IPOTPaMMBI, TIyOHMHE WX



OCBOCHHS CTYJIEHTaMH, 00bEME W XapaKTepe MPAaKTHUYECKUX 3aHATUH, BHJAX BHEAYTUTOPHOMH
CaMOCTOSITENIbHON PabOTHI CTYJCHTOB.

OOmme wnenu W3y4YeHUS MaTeMaTHUKU TPAJUIMOHHO pEANTHU3YIOTCS B YEThIpeX
HaNpaBJICHUSIX:

- o01iee mpeacTaBIeHUe 00 HIeSIX U METO/IaX MAaTeMAaTUKH;

- MHTEIUICKTYaJIbHOE Pa3BHUTHUE;

- OBJIaJICHUE HEOOXOMMBIMH KOHKPETHBIMU 3HAHUSIMUA U YMCHHSIMU;

- BOCIIUTATEIILHOE BO3/ICHCTBHE.

[Mpodwimzanust 1eneld MareMaTHYecKoro OOpa3oBaHHMs OTPaXKaeTcss Ha BBIOOPE
OPUOPUTETOB B OpraHM3aldu ydeOHOH nesTenbHOCTH oOywaromuxcs. /[lng  commanmbHO-
HSKOHOMHYECKOTO TMpoduiast mpodecCHOHANBHOT0 00pa3oBaHMsA BBIOOP IIE€JeH cMerIaeTcss B
ParMaTU4eckoM HaIpaBlICHUH, MPEIyCMATPUBAIOIIEM YCUJICHHUE U PACHIMPEHHUE MPUKIIATHOTO
XapakTepa M3yYeHHs MaTEeMaTHKH, MPEUMYIIECTBEHHOW OpHUEHTAllMW Ha alrOpUTMHUYECKUI
CTHJIb TIO3HABATEIILHOMU JICATEIIbHOCTH.

N3yuenne mareMaTuku Kak MpoQUIbHOM 0011e00pa3oBaTeIbHON YyUeOHOM TUCIUTLTUHBI,
YUUTBIBAIONICH crieln(UKY OCBaUBaeMbIX CTyAeHTamMHu crierranbHocTeit CI10, obecnieunBaeTcs:

- BBIOOPOM PA3JIMYHBIX TOJAXOIOB K BBEICHUIO OCHOBHBIX ITOHSITHIA;

- (dhopMHUpPOBaHHEM CHUCTEMBI Y4eOHBIX 3a/JaHuii, oOecreunBarOIMUX dPPEKTUBHOES
OCYIIIECTBIICHNE BEIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

- o0oraimieHleM CIIeKTpa CTWIeH y4eOHOH AEATENbHOCTH 3a CUET COTJIACOBAHUS C
BEAYIIMMH JIeATEIbHOCTHBIMU XapaKTePHCTUKAaMHU BBIOpaHHOH crienuanbHocTH. [Ipoduibnas
COCTABJISAIOMIAS OTPAXKAETCS B TPEOOBAHUSAX, K TOJrOTOBKE O0YYAIOIINXCS B YaCTH:

- oOmiell  CHCTEMBbl 3HAHWIA: COJCpXKATEIbHBIC MPHUMEPHl  HCIOJIb30BAHUS
MaTeMaTHYECKUX UCH U METOJIOB B TPOPECCUOHAIILHON JICATEIIbHOCTH;

- YMEHUI: pa3nuuue B YypOBHE TpeOOBaHMH K CIOXKHOCTH IMPHUMEHSEMBIX
AITOPUTMOB;

- MPAaKTUYECKOTO  WCIONB30BaHUS  NPUOOPETEHHBIX 3HAHWH W YMCHHIA:
I/IHI[I/IBI/I)IyaJ'H)HOFO yqe6Horo OrbITa B TIOCTPOCHUHN MATEMATUUCCKUX MOJIeHeﬁ, BBIIIOJTHCHUN
HCCJICI0BATCIbCKUX ITPOCKTOB.

Takum oOpa3om, peanuszanus cojaep)kaHus Y4eOHOW IUCLUIUIMHBI OPUEHTHPYET Ha
IPUOPUTETHYIO POJIb TPOIECCYATHBIX XapaKTEPUCTHK Yy4eOHOW paldoThl, 3aBUCSIIUX OT
npoduist mpodeccuoHaIbHOTO 00pa30BaHMsl, MMOTYUYEHUS OMBITA UCIIOIB30BAHUSI MAaTEMAaTHUKU B
COJIePKATENBHBIX M MPOPECCHOHATHHO 3HAYMUMBIX CHUTYAIMAX IO CPaBHEHHIO ¢ (OpMaIbHO-
YPOBHEBBIMH  PE3yJIbTATUBHBIMU  XapakTepucTukamMu oOydeHus. CopepkaHue ydeOHOUH
TUCIUIIMNHBL  pa3paboTaHO B COOTBETCTBHM C OCHOBHBIMH COJIEpPXKATEIbHBIMH JTUHUSMU
0o0y4yeHHs MaTeMaTHKe:

- anreOpandeckas JIMHUS, BKJIIOYAIONIas CHCTEMAaTH3allMI0 CBEJIEHHH O YHchax;
U3yuyeHHe HOBBIX M 000OIIEHHE paHee W3YYEeHHBIX ornepauuil (BO3BEACHUE B CTEIEHb,
U3BJICUEHNE KOpHs, JIorapu(MUPOBaHHUE, CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC W OOpaTHBIE K
HUM); W3y4YCHHE HOBBIX BHUJOB UHUCIOBBIX BBIPOKEHHH U (OPMYJ; COBEPIICHCTBOBAaHUE
NPaKTUYECKUX HABHIKOB M BBIYMCIUTEILHOW KYJIBTYPHI, PACIIMPEHHE M COBEPIICHCTBOBAHUE
anreOpandyeckoro ammapara, c(OpMHPOBAaHHOTO B OCHOBHOHM MIKOJIE, M €r0 NpUMEHEHHE K
PELICHUIO MAaTEMAaTUYECKUX U IPUKIIAJIHBIX 33134,

- TEOPETUKO-PYHKIIMOHANbHAST ~ JIMHUS, BKIIOYAIONIass  CHUCTEMAaTH3allMi0 U
pacuipeHue cBeJeHU 0 QYyHKIHMIX, COBEPIICHCTBOBAaHHE IpaUuecKrX YMEHUI; 3HAKOMCTBO C
OCHOBHBIMHM HJI€IMH U METOJaMH MaTeMaTHYeCKOTro aHaju3a B 00beMe, IO03BOJISIONIEM



UCCIIEI0BaTh IEMEHTAapHbIEe (PYHKIMHU U PelaTh NPOCTEHIINE TeOMEeTpUYEeCcKe, GU3NIECKUE U
JpyTue MPHUKIAHbIC 3a/1a4H;

- JVHUSA YpaBHEHUI UM HEPAaBEHCTB, OCHOBAHHAS HA MOCTPOEHUH U HCCIICAOBAHUH
MaTeMaTHYECKUX MOJIEIEH, IePECEeKaroIascs C anredpandeckoil 1 TeopeTUKO-(yHKIIMOHATLHON
JUHUASMU W BKJIIOYAIOIIAs pa3BUTHE, M COBEPLICHCTBOBAHME TEXHHUKH alreOpandecKux
npeoOpa3oBaHuil sl pellieH!s ypaBHEHHM, HEpaBEHCTB U CUCTEM; (POPMHUPOBAHUE CIIOCOOHOCTH
CTPOUTh U MCCIIEOBATh MPOCTEHIINE MAaTeMaTHYECKHE MOJENM IPU PEUICHUH IPUKIIaJIHBIX
3ajiay, 3a/1a4 U3 CMEKHBIX U CHEeLMaTbHbIX AUCLHUILINH,

- reoMeTpuuecKasl  JIMHMS, BKJIIOYAKOLas  HarjsAHble  OPEJCTaBICHUA O
IOPOCTPAaHCTBEHHBIX (Urypax © H3yd4eHHE HX CBOWCTB, (OpMUpOBAHHE U PpPa3BUTHE
IPOCTPAHCTBEHHOTO  BOOOPaXEHMS, pa3BUTHE CIIOCOOOB TE€OMETPUYECKHX H3MEPEHHUH,
KOOPJAMHATHOTO U BEKTOPHOT'O METO/I0OB JIJIsl pEIICHHS] MAaTEeMAaTUYECKUX U MPUKIIAJIHBIX 33/1a4;

- CTOXAaCTHYECKasi JIMHUS, OCHOBAaHHAs HA pPAa3BUTUM KOMOMHATOPHBIX YMEHHIA,
IpPEJCTaBICHUNH O BEPOSITHOCTHO-CTATHCTUYECKUX 3aKOHOMEPHOCTSAX OKPYXKAIOLIEro MHpa.
Paznenel (Tembl), BKIIOUEHHBIE B COJIEpKaHUE Y4€OHOM AMCLUIUIMHBIL, SBISIOTCS OOIIMMH IS
Bcex mpoduiei nmpodeccruoHanbHOro 00pa3oBaHUs U MPU Bcex o0beMax y4eOHOro BpPEeMEHH
HE3aBUCHUMO OT TOro, sBifeTcs JM YydeOHas aucuuiuinHa Marematuka 0a30BOM  wiu
poUILHOM.

B TtemaTmueckoM IIaHe MpOrpaMMbl Y4YeOHBIM Marepwan NpeAcTaBiIeH B ¢dopme
YepeAyYIOIIErocsl pa3BEePTHIBAHUA OCHOBHBIX COJCPIKATENBbHBIX JHHHAN (anreOpanyecKow,
TEOPETUKO-(PYHKIIMOHAIbHON, YpaBHEHUH U HEPABEHCTB, F€OMETPUUECKON, CTOXACTUYECKON),
YTO I03BOJIAET TMOKO HCIIOJIb30BaTh UX PACIOJIOKEHUE U B3aUMOCBSI3b, COCTaBIATh pabounit
KaJeHJapHbIA IUIaH, IO-pasHOMY depenys ydeOHble TeMbl (TJ1aBbl Y4eOHHMKA), YUUTHIBAs
npoduns mnpodeccuoHanpHOro oOpazoBaHus, crneuuduky crneuuaabHoctu CIIO, royGuny
U3y4eHHs MaTepualla, ypoBeHb IOATOTOBKHU CTYEHTOB O IPEAMETY.

N3yuenne o6meoOpazoBaTeabHON y4yeOHOM TUCHMITIMHBI MaremaTuka 3aBepluaeTcs
MOJIBE/ICHUEM HTOTOB B (popMe dK3aMeHa B paMKax MPOMEKYTOYHOW aTTeCTAI[MH CTYIEHTOB B
npouecce ocBoeHus ocHoBHOM OIIOII CIIO c¢ momyuyeHuem cpeaHero o0Iiero oopa3oBaHUS
(IITICC3). B pa3znene mporpammbl «CoxaepkaHue y4eOHON AUCHUIIIMHBDY KYPCHBOM BBIJIEIEH
MaTepuai, KOTOpPBhIA MpU M3y4EeHUH MaTeMaTHKU Kak 0a30BOHl, Tak U MpopUIbHON ydeOHOM
JUCLUTUIMHBL, KOHTPOJIIO HE TIOJUIEKHT.

1.3 Mecto yueOHOH 001Ie00pa3oBaTeIbHONH Y4eOHOH AUCHUIIUHBI
MaTtemaTHuKa

VYdeOHas QUcHMIUIMHA MaremaThka» SIBIISETCS YYeOHBIM TPEIMETOM O00s3aTeThHOMN
npeaMeTHou obnactu «Maremarnka u nHpopmarukay OI'OC cpemnero odrero oopa3oBaHusl.
B mnpodeccnonanbHBIX 00pa3oBaTENBHBIX OPTaHU3AIUAX, PEATM3YIOMNX 00pa30BaTEIbHYIO
nporpaMMmy cpenHero oomiero oOpasoBanusi B mpenenax ocBoeHust OITOII CIIO na 6ase
OCHOBHOTO o00Imero oOpa3oBaHus, ydeOHas MAWCHMILIIMHA MareMaTuka H3ydaercs B
obmieoOpazoBarenbHoM Iukie ydeOHoro tuiana OIIOIT CITO nHa 6a3e OCHOBHOTO OOIIETO
o0pa3oBaHus C MOIy4YeHUEM cpeaHero odmiero oopazosanus (IITICC3).

B yue6npix mnanax [MIICC3 yuyeOHas aucuurummaa MaTemaTika BXOJIUT B COCTaB OOIITUX
0011eo0pa3oBaTeabHbIX y4EOHBIX AUCHUILUINH, POPMHUPYEMBIX U3 O00S3aTENbHBIX MPEAMETHBIX
obmacreit ®DI'OC cpemgnero obmiero oOpazoBanus, mias1  crnenuanbHocTter  CIIO
COOTBETCTBYIOIIETO TPodrIst mpodhecCuoHaTbHOTO 00pa30BaHuUs.



1.4 ®opMHpoBaHUe JUYHOCTHBIX Pe3y/JIbTATOB BOCIIUTATEIbHON PadoThl
00y4YarIMuXCcs

JIP 1. Oco3natommii ce0st TpaKJaHUHOM U 3aIIUTHUKOM BEJIUKON CTPaHBI.

JIP2.IIposiBisifonuid ~ aKTUBHYIO  TPAKIAHCKYIO  TMO3UIUI0,  JEMOHCTPUPYIOLIUN
MPUBEP)KEHHOCTh MPUHUMUIIAM YECTHOCTH, MOPSAJOYHOCTH, OTKPBITOCTH, 3KOHOMHYECKOU
AKTUBHOCTH M YYaCTBYIOIIMM B CTYIEHYECKOM M TEPPUTOPUAIBHOM CaMOYINPABICHUH, B TOM
YHClie Ha YCIOBUSAX J10OPOBOJIBYECTBA, MPOAYKTUBHO B3aUMOJICHCTBYIOIINUNA U YYaCTBYIOIIMMA B
JESTEIIbHOCTH OOIIECTBEHHBIX OPTaHU3aIINN.

JIP3.CoOmtoaromiuii.  HOpMbI  IIPABOMOPSIKA, CIEAYIONIMN HeanaM TPakJaHCKOTO
obmiecTBa, obOecmeueHuss O€30mMacHOCTH, TpaBa M cBoOoa rpaxnaH Poccum. JlosutbHBIA K
YCTAaHOBKAM W TIPOSIBJICHUSIM TPEICTaBUTENCH CyOKYIbTYp, OTIIMYAIONIMN WX OT TPYMI C
JECTPYKTUBHBIM W  JIEBUAHTHBIM  IMOBEACHHEM. J[eMOHCTpUPYIOIIMII  HEnpusiTHE U
MpeAYNPEKAAI0IINI COLUATBHO OMACHOE MOBEJICHUE OKPYKAOIIUX.

JIP4. [IposBisOmIMiA U NEMOHCTPUPYIOIIUA YBaXKEHHE K JIIOASAM TPYAd, OCO3HAIOIIMIA
[EHHOCTh cOOCTBEHHOTO Tpyaa. CTpemsimuiics K GOPMUPOBAHUIO B CETEBOM Cpe/ie IMUYHOCTHO U
po(heCcCHOHATTLHOTO KOHCTPYKTHBHOTO «IIH(PPOBOTO cIieaar.

JIPS.JleMOHCTpUPYIOUIMI MPUBEPKEHHOCTh K POJHON KYJIbTYpE, HCTOPUUYECKOU MaMSTH
Ha OCHOBe JIIOOBM K PoauHe, pogHOMy Hapoqy, Majioil poOauHE, TMPHUHATHIO TPaAUIIMOHHBIX
LEHHOCTEN MHOTOHAlMOHAJIbHOTO Hapoia Poccum.

JIP6. [IposiBisitomuii yBaXKe€HUE K JIOJIAM CTApIIEro NOKOJIEHHUS U TOTOBHOCTh K Y4aCTHIO
B COLMAIbHOM MOJJEPIKKE U BOJIOHTEPCKUX JIBHIKCHUSIX.

JIP7. Oco3Haroumuii OpUOPUTETHYHO LEHHOCTh JIMYHOCTH YEJIOBEKA; YBAXKAIOILMMA
COOCTBEHHYIO U UYKYI0 YHUKaJIbHOCTh B Pa3JMUYHBIX CHUTYyalMsIX, BO BceX (opmMax M BHIAX
JeATEIbHOCTH.

JIPS. IIposBisonuii 1 AEMOHCTPUPYIOIIUMN YBOKEHUE K IMPEICTABUTEISAM Pa3IMYHBIX
STHOKYJIBTYPHBIX, COIMAIBHBIX, KOH(ECCHOHATBHBIX M HWHBIX Tpynn. CompuyacTHOCTh K
COXPAaHEHUIO, TPEYMHOXECHUI0 W TPAHCISIIUU KYJIBTYPHBIX TPAAUIUHA W  IEHHOCTEH
MHOTOHAalIHOHAJIBHOTO POCCUICKOTO TOCYAapCTBA.

JIP9. Cobmonaromuii 1 mponarasAupyOIIMKA MpaBuiIa 310poBOro 1 0e3omnacHoro odpasa
JKU3HHU, CIIOPTa; MPEeaynpexAamuid 0o MPeofoIeBalONINi 3aBUCUMOCTH OT aJIKOTOJS,
TabaKa, TCUXOAKTUBHBIX BEIIECTB, a3apTHBHIX UTP U T.A. COXpaHSIOMMNA TCUXOIOTHYECKYIO
YCTOMUYMBOCTh B CHTYaTUBHO CJIOKHBIX MJIM CTPEMUTEIBHO MEHSIOIIUXCS CUTYaLIHSIX.

JIP10. 3abotsmmiics O 3alUTe OKpY)Kalolled Ccpelbl, COOCTBEHHOM U 4yKOH
0€30MacHOCTH, B TOM YHUCIIE IU(PPOBOIA.

JIP11. IlposBisironuii yBax€HHWE K ICTETHUYECKUM IIEHHOCTSM, 00JIaIal0IMi OCHOBAMH
ACTETUYECKOMN KYJIBTYPBI.

JIP12. IlpunHumaromuii ceMelHble I[IEHHOCTH, TOTOBBI K CO3JaHUIO CEMbU U
BOCIIUTAHUIO JETEH; IEMOHCTPUPYIOIINNA HENPUATUE HACUIIUSA B CEMbE, YX0Ja OT POJAUTEIbCKOM
OTBETCTBEHHOCTH, OTKa3a OT OTHOIICHHIA CO CBOUMU JI€TbMHU U X (PMHAHCOBOTO COJIEPIKAHUSI.

1.5 Pe3yabTarsl 0CBOEHMS 001meo0pa3oBaTeIbHOM yueOHoii
AUCHUIIJIMHBI MarteMaTuKa

OcBoenue conepxanus yaeOHON AUCIUIUTHHBI MaTeMaTrnka 00ecriedyrnBaeT JOCTHIKEHNE



CTYJIEHTaMH CIEAYIOIINX PE3yIbTaTOB:

JIMYHOCTHBIX:

1) c(OPMHUPOBAHHOCTH MPEICTABICHUI O MaTEeMaTHKE KaK YHHUBEPCATbHOM
S3bIKE HAYKH, CPEJICTBE MOJICIUPOBAHUS SIBJICHUHN U MPOLECCOB, UACIX U METOJaX MAaTEeMaTHKU;

2) MOHUMAHWE 3HAYUMOCTH MaTeMaTHUKU JJII HAYy4YHO-TEXHHUYECKOTO
porpecca, chopMHUPOBAHHOCTH OTHOIICHHUS K MaTeMAaTHKE KaK K 4acTH OOIIeYeOBeYeCKON KyIbTyPHI
Yyepes 3HaKOMCTBO C UCTOPHUEH pa3BUTHSI MaTeMaTHUKH, SBOJIIOIIMEN MaTeMaTHYECKUX UIEH;

3) pa3BHUTHE JIOTUYECKOTO MBIIIJICHHS, TPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMUYECKON KYIbTYPbhl, KpHTHYHOCTH MBIIUICHHUS HA YPOBHE, HEOOXOIUMOM JIJIsl OyAyIIe
npodeccuoHaNbHOM NesTeIbHOCTH, JUIS MIPOIOJIKEHHsI 00pa30BaHus U caMo00pa30BaHus;

4) OBJIaJICHHE MAaTEeMAaTUYECKUMU 3HAHUSIMH U YMEHUSIMH, HEOOXOIUMBIMU
B IIOBCETHEBHOW JKM3HM, JJIsI OCBOCHHUS CMEXHBIX €CTECTBEHHOHAYYHBIX JUCLUIUIMH U
JUCIUIUINH TpOo(EeCcCHOHATBHOTO LHMKIA, [ TMOJy4eHHs oOpa3oBaHHUA B 0OJacTsIX, HE
TpeOyIOmuX yriayOJeHHON MaTeMaTHYECKOM MOITOTOBKY;

5) FOTOBHOCTb M CHOCOOHOCTH K OOpa3oBaHMIO, B TOM 4YHCIIE
camM000pa3oBaHI0, HA MPOTSHKEHUU BCEH KU3HU; CO3HATEIIBHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIICITHOW MPO(ecCHOHALHON 1 00IIECTBEHHON ACSITEITLHOCTH;

6) TOTOBHOCTb U CIOCOOHOCTh K CAaMOCTOATEIbHOM TBOPYECKOH U
OTBETCTBEHHOH JI€ATEIbHOCTH;
7) TOTOBHOCTh K  KOJUIGKTHBHOW  paboTe, COTPYAHUYECTBY  CO

CBEpCTHHKAMH B 00pa3oBaTeIbHOM, OOINECTBCHHO IIOJIE3HOM, Y4eOHO-HCCIIEI0BATEIbCKOM,
NPOCKTHOM M JPYruX BUAAX JEATCIBLHOCTH,

8) OTHOIICHHE K MPO(ecCHOHATBLHON EATEIBPHOCTH KaK BO3MOXKHOCTH
y4acTHs B PEIICHHH JIMYHBIX, OOIIECTBEHHBIX, T'OCYIAapPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npo0Jem;

MeTanpeaMeTHBIX:

1) YMEHHE CaMOCTOSITENIbHO OMPENEeNsITh LENH AeSTEIbHOCTH U COCTaBIISThH
IUTAaHBI JESTENIbHOCTH, CaMOCTOSITENIFHO OCYIIECTBISATh, KOHTPOJIHPOBATh U KOPPEKTHPOBATH
NeSITebHOCTD; UCIOJIb30BATh BCE BO3MOXHBIE PECYPCHI ISl TIOCTHKEHUS MOCTaBIEHHBIX Iesei
U peayn3aluy MIaHOB IeATEIbHOCTH; BEIOUPATH YCIENIHBIE CTPATETHH B PA3TUYHBIX CUTYaIUX;

2) YMEHHME MPOAYKTUBHO OOIIATbCA M B3aUMOJIEHCTBOBaTh B IIPOLECCE
COBMECTHOM JIETENBHOCTH, YYHTBHIBATh TIO3WIUHM JPYIHX YYaCTHUKOB JIESITEIBHOCTH,
s pexTUBHO pa3pemarh KOHPIUKTHI;

3) BJIaJICHUE HaBBIKAMHU I[1O3HABATEIILHOW, Y4€OHO-MUCCIIEIOBATENLCKOM |
IPOEKTHON JeATENIbHOCTH, HaBBIKAMM pa3pellieHus MpoOieM; CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY MOMCKY METO/IOB PElIeHUs] MPAKTUYECKHUX 3a7a4, MPUMEHEHHIO Pa3IUYHBIX
METO/I0B TIO3HAHUS;

4) TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITEIbHOH HH(OpMAIMOHHO-
MIO03HABATENBHON JESITETbHOCTH, BKIIFOYAsh YMEHHE OPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX
UHPOPMALINN, KPUTHUECKH OICHWBATh M HWHTEPIPETHPOBATh WH(POPMAINIO, TOTY4aeMyl U3
Pa3IMYHBIX UCTOYHUKOB;

5) BJIQJICHUE SI3BIKOBBIMU CPEJICTBAMU: YMEHHE $SICHO, JIOTHYHO W TOYHO
H3J1araTb CBOIO TOYKY 3pCHHUsA, UCIIOJIB30BATh aICKBATHBIC A3BIKOBBIC CPCACTBA,

6) BIIQJICHWE HaBBIKAMH T[IO3HABAaTENbHOW pedrekcun Kak OCO3HAHUS
COBEpIIIaeMbIX JCUCTBUN U MBICIUTEIHHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, TPAHUI]
CBOETO 3HAHUS ¥ He3HAHUS, HOBBIX MIO3HABATEIBHBIX 33a4 U CPEACTB ISl UX JTOCTHKECHUS;



7) LIEJICYCTPEMIIEHHOCTh B MMOMCKaX u MIPUHITUU pElIEHHI,
CO00Pa3UTENHHOCTD U UHTYHUIIUS, PA3BUTOCTh MIPOCTPAHCTBEHHBIX MPEACTABICHUI; CITIOCOOHOCTH
BOCIIPUHUMATH KPACOTy U TAPMOHUIO MUDPA;

NnpeAMeTHBbIX:

1) c(OPMHUPOBAHHOCTh TMPEJCTABICHUI O MAaTeMaTHUKE KaK YacTH MHUPOBOM
KYJIbTYpbl 1 MECT€ MAaTEMAaTHKH B COBPEMEHHOW NMBWJIM3AIlMH, CIIOCO0AX ONMUCAHUS SBJICHHUM
peaJbHOr0 MUpa Ha MAaTEMaTUYECKOM SI3BIKE;

2) c(hOpMUPOBAHHOCTh MPEACTABICHUN O MaTEMaTHYCCKUX TOHATHIX Kak
BOKHEHIINX MAaTEeMaTHYECKUX MOJIEIISAX, MO3BOJISIONIMX ONMKUCHIBATh U U3y4aTh Pa3HbIC MPOLECCHI
Y SBIICHHS; TOHMMAHHUE BO3MOKHOCTH aKCMOMAaTHYECKOTO TMOCTPOCHHUS MaTEMaTHYECKUX
TEOPUL;

3) BJIAJICHUE METOJIAMH JI0KA3aTEJIbCTB U AJITOPUTMOB PELICHUSI, YMEHUE UX
MIPUMEHSTD, IPOBOJUTH TOKA3aTEIbHBIE PACCYKICHHS B XOJ€E PEIICHUS 3a/1a4;

4) BJIaJICHUE CTaHJAApPTHBIMHU IIPUEMaMHM  PEIICHUS pPalMOHAJIBHBIX U
WUPPALMOHAIBHBIX, IIOKA3aTEIbHbIX, CTEHNEHHBIX, TPUTOHOMETPUYECKUX YpPaBHEHUH U
HEPABEHCTB, UX CUCTEM; UCIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHUCIE JJIs
MOMCKA ITYTH PELIEHUS U WIUTFOCTPALIMK PELIECHUs] YPAaBHEHUN U HEPABEHCTB;

5) cOPMUPOBAHHOCTh  MPEICTABICHHA 00  OCHOBHBIX  IMOHSITHSIX
MaTeMaTUYECKOr0 aHajau3a M MX CBOMCTBAxX, BJIAJCHUE YMEHHEM XapaKTEPU30BaTh IMOBEICHUE
(GyHKUMMA, WCMOJIB30BAHUE TIOJYUYCHHBIX 3HAHMM I ONMCAaHWA M aHalii3a pPEabHBIX
3aBHCHUMOCTCH;

6) BJIaJICHUE OCHOBHBIMU TOHSTHUAMH O IUIOCKUX M MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (GUrypax, iX OCHOBHBIX CBOMCTBaX; C(HOPMHUPOBAHHOCTh YMEHHUS PACIIO3HABATH
reoMeTpuueckre GUrypbl Ha YyepTexax, MOJCNAX U B pealbHOM MHUpPE; IPUMEHEHHE U3YUEHHBIX
CBOICTB reomerpuueckux (uryp um ¢Gopmyn s pelieHus TeOMETPUUECKHUX 3a7ad W 3aaad C
MIPAKTUYECKUM COZEPKAHUEM;

7) c(hOpMUPOBAHHOCTh TMPEACTABICHUN O TIpoleccax ¢ SIBICHUSX,
MMEIOIIUX BEPOSTHOCTHBIA XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJTBbHOM MHpE,
OCHOBHBIX TOHSTHSX 3JEMEHTAPHOW TEOPUU BEPOATHOCTEH; YMEHWW HAXOIUTh W OLCHUBATh
BEPOSITHOCTH HACTYIUJICHUSI COOBITUH B MPOCTEHINIMX MPAKTUYECKUX CUTYalMsIX W OCHOBHBIE
XapaKTEPUCTUKU CIyYalHbIX BEJIMYMH;

8) BJIAJICHUE HABBIKAMHU HCIOJIB30BAHUSA F'OTOBBIX KOMIBIOTEPHBIX IIPOTPaMM
IIPY PELIEHUH 3a/1a4.



2 Crpykrypa um coaep:xkaHue 00meo0pa3oBaTeJbHOH  y4eOHOM
AUCHUIIMHBI MaTeMaTHKa

Bsenenue.

MaremaTnka B HayKe, TEXHHKE, OSKOHOMHUKE, HH()OPMAIIMOHHBIX TEXHOJIOTUSAX H
IIPAKTUYECKON AedrenpHocTH. llenn W 3agauM  M3yd4eHHMsT MAaTeMaTUKU IIPU  OCBOCHUU
crnenuanpuoctent CIIO.

AJII'EBPA.

Pa3BuTHe NOHATHS O YHCIIE.

Lenbie 1 paunoHanbHbIe yncia. JeifictBurenbHbie yncna. [IpubnmkeHHbIe BEIYUCICHHS.
KoMIuiekcHsle yncna.

Kophu, crenenu u norapuMsi.

Kopuu u crenenu. KopHu HaTypanbHOM cTeneHW M3 yuciaa U ux cBoiicrBa. CrerneHu c
palMOHAIbHBIMU I10KA3aTEIsAMHU, UX CBOMCTBA. CTENEHM C ACUCTBUTEIBHBIMU I10KA3aTEISAMU.
CoiicTBa cTenenu ¢ aeilcTBuTenbHbIM nokaszareneM. Jlorapudm. Jlorapudm umncna. OcHOBHOE
JorapupmMuUecKoe TOXecTBO. JlecaTuuHble U HaTypajibHble Jorapudmsl. I[IpaBuna gelcTBuil ¢
norapudpmamu. Ilepexon k HoBomy ocHoBaHMIO. [IpeoOpazoBaHue anredpandyecKux BbIPAKEHUM.
[IpeoOpazoBaHue  palMOHANbHBIX, HPPALMOHAIBHBIX  CTENEHHBIX, IOKA3aTElbHbIX U
JOTapu(PMHUUECKUX BBIPAKEHUI.

[IpakTrueckue 3aHATHS.

Apudmernueckne ACUCTBUS HAA YUCIAMH, HAXOXJICHUE NPUOJMKCHHBIX 3HAYCHUH
BEJIMYMH U MOTPELIHOCTEH BHIYUCICHUH (a0COTIOTHON M OTHOCUTEIBHOM), CPABHEHUE YHCIIOBBIX
BBIpQXCHUM. BblunMcienue M cpaBHEHME KOpHEH. DBbllloIHEHME pacdyeToB C paguKalaMH.
Pemenne mppanmoHanpHeIX ypaBHeHMI. HaxoxaeHne 3Ha4eHMI CTENEHEW ¢ palnOHAJIbHBIMU
nokaszarensimMu. CpaBHeHue creneHei. IIpeoOpa3oBaHust BBIpaKEHM, COJEpKALIUX CTETEHH.
Pemenue mokasarenbHbIX ypaBHEHHMH. PeleHue mpukiaaHsix 3agad. HaxoxneHue 3HadyeHHU
jgorapudma Mo MHPOM3BOJIBHOMY OCHOBaHMIO. [lepexos OT OJHOrO OCHOBAaHHSA K JIPYyroMY.
Borunicnenue u cpaBHenue norapudmos. JlorapudmupoBaHue 1 MOTEHIIMPOBAHUE BBIPAXKEHUH.
[TpuOn>keHHbIE BBIUMCICHHUS M pEUIeHMs] NPUKIAIHBIX 3a1ad. Pemienue norapupmMuyeckux
YpaBHEHUM.

OCHOBbI TPUTTOHOMETPUHN

OCHOBHBIE TIOHATHS.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

®opmyisl npuBeneHus. Popmyisl ciaoxeHus. opmyisl yasoeHus Oopmyiisl

ITOJIOBUHHOTO YIJIA.

[IpeoOpa3oBanus NpoCTEUIINX TPUTOHOMETPUUECKUX BbIpaxkeHUil. IlpeoOpa3zoBanue
CYMMBI TPUTOHOMETPUYECKUX (PYHKIINI B MPOU3BEACHNE U IPOU3BE/IEHUS B CyMMY. BhipaxeHue
TPUTOHOMETPUUECKUX (PYHKIIHMH Yyepe3 TaHI'€HC MMOJIOBUHHOTO apryMeHTa.

Tpuronomerpuueckue ypaBHEHUs U HepaBeHCTBA. [IpocTeiiine TpUroHOMETpUYECKUe
ypaBHeHus. [Ipocreiilye TpUroHoMeTpUIECKUE HEPABEHCTBA.

OOpatHble TpUTOHOMETpUYECKHE (YHKUUU. APKCHHYC, AapKKOCHHYC, apKTaHTECHC.
IIpakTrueckue 3aHATHS.

PannanHBI METO U3MEPEHUS YITIOB BPAILIEHUS U CBSI3b C IpalyCcHOU Mepoid. OCHOBHBIE
TPUTOHOMETPUUYECKHUE TOXKJIECTBA, (OPMYIbI CIOXKEHHs, YABOECHMS, MpeoOpa3oBaHHE CYMMBbI
TPUTOHOMETPUYECKUX  (QYHKIMI B  MpoOU3BEACHHME, NpeoOpazoBaHUE  MPOU3BEICHUS
TpUroHOMEeTpHueckux (GYyHKIUM B cymMmy. [Ipocreiiliue TpUroHOMETpUYECKHE ypaBHEHUS U



HepaBeHcTBa. OOpaTHbIe TPUTOHOMETpUYECKHE (DYHKIIMU: apKCUHYC, ApKKOCHHYC, apKTAHI'€HC.
®YHKIMH, X CBOMCTBA U TPADUKU.

Oynkiun. OO6nacTh OmpeneNneHus: M MHOXKECTBO 3HAaYeHMU; rpaduk  (QyHKIHH,
nocTpoeHue rpagukoB (YHKIWH, 3alaHHBIX pa3IudHBIMU criocobamu. CBoiCTBa (DYHKIUH.
MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OIPAHMYEHHOCTb, IEPUOAUYHOCTb. [IpoMexyTku
BO3pacTaHMsd M YyObIBaHWsA, HauOOJIblIee M HAMMEHbIIEE 3HAYEHHUsS, TOYKH HKCTpEeMyMa.
I'papuueckas unTepnperauus. I[Ipumepsl (QYHKIMOHANBHBIX 3aBUCUMOCTEl B pealbHbIX
nporeccax M siBleHUsX. Apugpmernueckue onepauuu Hajg (yHKuuaMmu. CroxHas (QyHKIUS
(xommo3uniust). Ilonstume o HenpepbiBHOCTH ¢yHKIMU. OOpatHbie (yHkmuu. OO6nacTh
ompeneneHuss W o0nacTh 3HaueHUH oOpatHOM ¢yHkumu. ['padux oOpaTHON GyHKUIUU.
Crenennsle, Mmoka3aTelbHbIe, Jorapu@Muiyeckue u Tpuronomerpuyeckue GpyHkiun. O6paTHbIe
TPUTOHOMETPUYECKHE (DYHKIIHUH.

Omnpenenenus QyHKuuH, uX cBoiictBa u rTpaduku. IlpeoOpazoBanust TpaduKoB.
[TapayuienpHBli  MEPEHOC, CHMMETPHsSI OTHOCUTEIBHO OCEH KOOpPIMHAT U CHUMMETpHs
OTHOCHUTEJIBHO Hayajga KOOPAMHAT, CUMMETPHS OTHOCUTEIBHO NPAMON y = X, PacTSHKCHHE U
CKaTHUE BJOJIb OCEH KOOpJUHAT.

[IpakTnueckue 3aHsTHS.

[Ipumepsl 3aBUCHMOCTEN MEXIy NMEPEMEHHBIMU B PEAJBHBIX IPOLIECCAX M3 CMEXHBIX
mucuuuiH.  Onpenenenne  QyHkuuil. Iloctpoenne w  uyteHune TrpaduKoB  (QYHKIHH.
HccnenoBanne ¢ynkiun. CBOWCTBA TUHEHHOM, KBaIpaTUIHOM, KYCOYHO-THHEHHONW U APOOHO-
muHeriHOU (yHKmit. HenpepsiBHbIie n nepuoanyeckue GpyHkiuu. CBoiicTBa U rpaduku cuHyca,
KOCHHYCa, TaHreHca M KoTaHreHca. OOparHble ¢yHKuMM u ux rpaduku. OOpaTHblE
Tpuronomerpuueckue QyHkuuu. I[IpeobpazoBanust rpaduxa QyHkuuu. [apmoHuyeckue
KoJie0aHusl.

ITpuknaaueie 3amaun. IlokasarenbHble, JorapudMuyeckue, TPUTOHOMETPUUYECKHE
YPaBHEHHUS U HEPABEHCTBA.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A.

[TocnenoBarenbHOCcTH. CrIOCOOBI 3aJJaHUSI M CBOMCTBA YMCIIOBBIX MOCIIEI0BATEIHLHOCTEH.
[TonssTue o mpenene nocneaoBarenbHocTH. CyllecTBOBaHHME — Mpefesia  MOHOTOHHOM
OTpaHWYEHHOUN TmocienoBarenbHOCTH. CyMMHUpPOBaHHE IMOCJeA0BaTeNbHOCTENH. beckoHeuHo
yOBIBaroI[asi reOMeTpUYecKas Iporpeccus U ee cymma.

ITpousBonnas. [lonsaTre o mpous3BoAHON (YHKIMHU, €€ TeOMETPUUECKUN U (U3NUECKUi
CMBICJI. YpaBHEHHE KacaTelbHOM K rpaduky ¢yHkuuu. [Ipou3BoaHble CyMMBI, pPa3HOCTH,
Npou3BeACHUs, 4yacTHble. [Ipou3BOJIHBIE OCHOBHBIX JJIeMEHTapHbIX (QyHKUMH. [IpumeHenue
MIPOU3BOJHOM K HMCCIIEOBAaHUIO (PYHKIMN M mocTpoeHuio rpaduxoB. [IponsBoanbie oOpaTHOM
GyHKIMM 1 KOMIO3UIMK GyHKIMH. [IpuMepsl MCMONb30BaHUS MPOU3BOIHOM Il HAXOXKACHUS
HAWIy4Ilero peleHusl B MPHUKJIAJHbIX 3a/adax. Bropas mpou3BojHas, €€ reOMETPUYECKH U
buznueckuit cmbica. HaxoxaeHue ckopocTu A mpoliecca, 3aJaHHoro (popmysnoi u rpadukom.

[Tpumepsl mpumMeHeHus: MHTerpana B (usuke U reomerpuu. IIpakTuyeckue 3aHATHS.
YucnoBas  MOCIENOBATENbHOCTh,  CIIOCOOBI €€ 3aJaHus,  BBIYUCICHHS  YJICHOB
nocienosarenbHocTU. [Ipeaen nocinenoparensHOCTH. beckoHeyHO yOBIBaroIas reoMeTpuyecKast
IIporpeccusl.

[Ipon3BogHasA: MEXaHWYECKHMM M TE€OMETPHUYECKHMH CMBICI IPOU3BOJHON. YpaBHEHHUE
KacarenbHOM B o0mem Bujae. I[lpaBunma u  dopmynsl  auddepeHnupoBanus, TadIUIA
MIPOU3BOJHBIX 3JIeMeHTapHbIX (yHKIUH. VccnenoBanue (QyHKIMM C TOMOIIBIO MPOU3BOIHOM.
HaxoxneHre HanOoOJbIIEero, HAMMEHBUIETO 3HAYEHUS] M AKCTPEMaJbHBIX 3HAYEHHUH (YHKIIUH.



WuTerpan u nepooOpa3Has.

YPABHEHUMA 1 HEPABEHCTBA.

YpaBHEHHUs U CUCTEMBI ypaBHEHUN. PanioHanpHble, UppalMOHaJIbHbIC, II0KA3aTEeIIbHbIC U
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBl. PaBHOCHUIIBHOCTH YypaBHEHMH, HEPABEHCTB,
cucteM. OCHOBHBIE NIPUEMBl HMX pELIEHUS (Pa3jIOKEHUE HA MHOXKHUTEIU, BBEACHHE HOBBIX
HEU3BECTHBIX, IOJCTaHOBKa, rpaduueckuii  merox). HepaBenctBa.  PanuonanbHble,
MPpalOHAIIbHBIC, IOKA3aTECIIBHBIE U TPUTOHOMETPUYECKHE HEPABEHCTBA. OCHOBHBIE ITPUEMBI UX
pewenus. lcnonb3oBaHue CBOHCTB M IpaduKoB (yHKUMH @pU pELICHUM YpPaBHEHUH U
HepaBeHCTB. Meron uHTepBanoB. M300paxeHne Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBA
pelleHni ypaBHEHUI U HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM.

[Ipuxinagueie  3amaun. IIpuMmeHeHHMe MareMaTU4EeCKUX METOJAOB JUIS  pELUEHUs
COJepKATENbHBIX 3aJad M3 Ppa3IUYHBIX O00JacTed HaykKd W TpakTukd. HHTepnperanus
pe3ynbTaTa, y4eT peajbHbIX OIPAHUYECHUMN.

[IpakTnueckue 3aHsTHS.

Kopuu ypaBHenuii. PaBHocuibHOCTh ypaBHeHHil. [IpeoOpasoBanue ypaBHEHUIL.
OcHoBHBIE TIpHEMBI pellcHMs] ypaBHEHMH. Pemenue cucrem ypaBHeHuil. lcnonb3oBaHue
CBOWCTB M rpauKoB (PYHKLUH 711 pellieHHs] ypaBHEHHUH U HEPaBEHCTB.

KOMBHUHATOPHKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEM.

DneMeHTbl KOMOMHATOPUKH.

OcHOBHbIE TOHATUS KOMOHWHATOPUKM. 3aJadd Ha IOJCYET 4YHCIa pa3MELICHU,
NIEpPECTaHOBOK, coueTaHui. Pemienue 3a1au Ha nepedop BapuaHTOB.

OnemeHTsl Teopuu BeposTHOcTel. CoObITHE, BEPOSTHOCTb COOBITHSA, CIIOXKEHUE MU
yYMHOXXeHUEe BeposTHOcTel. [IoHsTHE 0 HE3aBUCUMOCTH COOBITHIA.

OneMeHTbl MaTeMaTHuecKo cratucTuku. IIpencraBienue  JnaHHBIX  (TaOMILIBI,
MarpaMMmsl, Tpaduku), reHepajibHas COBOKYITHOCTb, BBIOOpKa, cpeqHee apu(pMeTHYecKoe,
Meauasa. [TonsTue o 3a1auax MaTeMaTU4ECKON CTATUCTUKH.

[IpakTrueckue 3aHATHS.

Uctopust pazButus KOMOMHATOPUKU, TEOPUU BEPOSITHOCTEN M CTATUCTUKH M UX POJIb B
pa3IUYHBIX cdepax 4YeIoBeuecKoM xku3HenesTenbHocTH. [IpaBuna xomOuHaTtopuku. Pemenue
KOMOMHATOPHBIX 3a]1a4.

IIpuknanHele 3ana4u.

Kiaccuueckoe omnpeneneHue BEpOSTHOCTH, CBOWMCTBA BEPOSATHOCTEH, TEOPEMA O CyMME
BeposATHOCTEH. Brruncinenue BepoatHocTed. [Ipuknanneie 3agaun. IIpencraBieHue 4nciIOBBIX
naHHbIX. [Ipuknansele 3anaun.

I'EOMETPUAL.

[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTRBE.

B3anMHOe pacnosokeHue AByX HPSMBIX B IpocTpaHCTBe. IlapaimensHOCTh NpsiMON H
miockocT. IlapammensHOCTh MIOCKOCTEN. IlepneHANKYISIpHOCTE NPSAMOW M IIOCKOCTH.
IlepneHauKyssp ¥ HAKJIOHHAS. YTOJ MEXAY NMPSMOM U INIOCKOCTBIO. /IByrpaHHBIN yroi. Yrou
MEXAYy  IUIOCKOCTSAMHU.  IlepneHAauKymspHOCTH  IBYX  IUIOCKOCTEH.  ['eomerpuueckue
npeoOpa3oBaHusl  MPOCTPAHCTBA:  MApaJUICNbHBIM  MEPEeHOC, CHUMMETPUS OTHOCHTEIbHO
miockoctd.  IlapamnensHoe  npoektupoBanue. Ilnomans  OpPTOrOHAaNBHOM — IIPOEKIUU.
N3o00paxeHne MpocTpaHCTBEHHBIX ¢uryp. MuororpanHuku. Bepmunubl, pebpa, TrpaHu
MHOrorpaHHuka. PasBepTka. MHororpanssle yriel. Beinykibsle MHOrorpaHHuku. Teopema
Oiinepa. [lpusma. [Ipsmas u HakionHas npusma. [lpaBunsHas npusma. [lapamienenunen. Ky6.
IInpamupa. [IpaBuiibHas nupamuaa. Y ceuennas nupamuaa. Terpasap.



Cummerpu B KyOe, B mapajuienienumnese, B npuzMe u nupamuae. Cedenus Kyda, MIpU3Mbl
u nupamuabl. IlpencraBneHue o MpaBHIIBHBIX MHOTOTpaHHHMKAx (TeTpasape, KyOe, okrasiape,
JnoeKkaraApe U uKocadape). Tena v moBepXHOCTH BpamieHus. L{umuuap v KoHyc. Y ceueHHbIN
KoHyc. OcHOBaHuE, BbICOTa, OOKOBas MOBEPXHOCTH, 0Opa3ymomas, pa3BepTka. OceBble ceueHUs
U CeueHHMs, nmapajiesnbHeie ocHoBanuio. Lap u cdepa, ux ceuenus. KacarenpHas miIocKoCTh K
chepe.

N3mepenuss B reomerpun. IlomoOue Ten. OTHOIICHHS IUIOIMIAAEH TOBEPXHOCTEH U
o0bemMoB monoOHBIX Ten. Koopaunatel u BekTophl. I[IpsimoyrosibpHas (mekapToBa) cucTema
KoopAuHAT B npoctpaHcTBe. Dopmyra paccTOsSTHUS MeXAY IBYMsl TOUKaMH. YpaBHEHUS cephl,
IUIOCKOCTH U IpsiMoid. Bektopsl. Moaynb BekTopa. PaBeHcTBO BekTOpoB. Ci10XKEHHE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3nokeHue BEKTOpa I10 HANPABICHUAM. YTOJI MEKIY ABYMS
BekTopamu. Ilpoekuusi BekTopa Ha ock. Koopamnarel BekTOpa. CKalsipHOE NPOU3BEICHHE
BEKTOpPOB. [crnosb30BaHuMEe KOOpAMHAT M BEKTOPOB IIPM PELICHUM MAaTEMaTU4YECKUX U
MPUKJIAHBIX 33/]1a4.

[Ipaktuueckue 3aHsATusA. [Ipu3HaKM B3aMMHOTO PACHOJIOKEHUS MHPSIMBIX. YTOJI MEXIY
npsiMbIMU. B3anMHOe pacronokeHue NpsMbIX U IUIOCKOcTed. [leprnennukymnsp u HakjIoHHas K
IJIOCKOCTH. YTOJI MEXy IPSIMOM M TUNIOCKOCThIO. TeopemMbl O B3aMMHOM PacoJIOKEHUHU MPAMOI
U IUIOCKOCTH. Teopema O Tpex nepneHAaukyispax. lIpusHaku u cBoOMCTBa NMapajuleNIbHBIX U
NEPIEHAUKYJSIPHBIX IINIOCKOCTEM. PaccrosHMe OT TOYKM [0 IIOCKOCTH, OT HpPsAMOM 10
IJIOCKOCTH, PACCTOSTHUE MEXAY INIOCKOCTSAMH, MEKIY CKPEIIMBAIOIIUMHUCS MNPSIMBIMH, MEKIY
IIPOU3BOJIBHBIMU (pUrypamu B mpocTpaHcTBe. IlapamienbHoe MPOEKTUPOBAaHUE U €r0 CBOICTBA.
Teopema o miomanu OPTOrOHAJIBHON MPOEKLUMU MHOIOYrojibHHKA. B3auMHoe pacmnosioxeHue
MPOCTPAHCTBEHHBIX (uryp. Pasnuynble BUIBI MHOTOTrpaHHHUKOB. VX n3o0paxenus. CeuyeHus,
pa3BepTKu MHOrorpaHHukoB. I[lmomane mnoBepxHOCTH. Buubl cuMMerpuil B IpOCTpPaHCTBE.
CuMmmMmeTpus Ten BpallleHHs U MHOTOTPaHHUKOB. Brruncnenue riomazei 1 o0beMoB. BekTopsl.
HenictBusg ¢ BekTopaMmu. JlekapToBa cHCTEMa KOOPAMHAT B IIPOCTPAHCTBE. YPaBHEHUE
OKPY>KHOCTH, cdepbl, IulockocTu. Paccrosinue mexay Toukamu. JIeWCTBUSI C BEKTOpaMH,
3alaHHbIMM  KoopAuHataMu. CKaJsipHOE MpOU3BEACHHE BEKTOpOB. BekTopHOe ypaBHeHUe
IIPSAMOM M INIOCKOCTU. VICno/Ib30BaHNE BEKTOPOB IIPH JT0KA3ATEIBCTBE TEOPEM CTEPEOMETPHUH.

JInsi BHEAYIUTOPHBIX 3aHATUN CTYACHTaM Hapsly C pPELICHUWEM 3aad U BBINOJHEHUS
NPAaKTUYECKUX 33/1aHUH MOXKHO MPEAJIOKUTH TEMbI HCCIIE0BATEIbCKUX U pedepaTuBHBIX padoT,
B KOTOPBIX BMECTO CE€PHUH OTIAEIBHBIX MEIKMX 3a/1a4 U YINPAKHEHUU INPEIUIaratoTCs CIOKETHBIC
3aJaHus, TpeOyromue JUINTEIbHOW paboThl B paMKax OJHOM MaTeMaTHYeCKOW CUTyaluu. DTH
TE€MBbl MOTYT OBbITh KaK WHAMBHUIYAIbHBIMU 33JaHUSMH, TaK U TPYNIOBBIMH JUII COBMECTHOTO
BBIIIOJIHEHM S MCCIIEIOBAHUS.

[Ipumepubie  Tembl  pedeparoB  (IOKJIAIOB),  HCCIENOBATEIbCKUX  MPOEKTOB:
HenpepriBable apoOu. IlpuMeHeHHe CIOXKHBIX MPOLEHTOB B HSKOHOMHUYECKUX pacyerax.
[TapainensHOe mnpoekThpoBaHue. CpelHHWE 3HAYEHHsT M HMX IPUMEHEHHE B CTATHCTHKE.
BekTopHoe 3amaHMe NpsAMBIX M IUIOCKOCTEM B mpocTpaHCTBE. (C0KE€HHME TapMOHMYECKHX
kosiebanuil. ['pauyeckoe pemenne ypaBHeHH 1 HepaBeHCTB. [IpaBuibHbIE U OTYIPaBUIbHbIE
MHOrorpaHHuku. Konnueckue ceueHus M X IpUMEHEHUE B TEXHUKE.



2.1 O01béM 001eoOpa3oBaTe/IbHON yueOHOH TUCHUIIMHBI MaTeMaTHKAa

Buj yueOHoii padoTbl O6bem
4acoB
Hroro akageMu4ecKux 4acoB 294
O0s3aTenbHas ayAUTOPHAs HAarpy3Ka 270
B TOM YHCIIC
I(SIN0075051 111
MPAaKTUYECKUE 3aHATHS 159

[IpomexxyTouHas aTTecTauus B hopMme dK3aMeHa




2.2 TemaTuyeckuil VIaH U cojiep:KaHue 0011e00pa30oBaTeIbHON yueOHo# JucuMIinHbl MaTemaTuka

HanMmeHnoBaHue pa3xeioB
1 TEM

Conep:xanue yueOHOIro MaTepuasa, JJabopaTopHblie U
MpaKkTH4iecKue padoTkbl,

CaMOCTOsITe/IbHAsl padoTa o0yuauuxcs, KypcoBasi padbora
(mpoekT)

O0beM YacoB

'YpoBeHb 0CBOEHMSI

Pazgen 1. Beexenue.

Tema 1.1. MaTemaruka B
HayKe, TEXHUKE,
PKOHOMHUKE U
MPaKTUYECKON

e TeTbHOCTH

Copep:xanue yueOHOro MaTepuana:
1. Maremartuka B MOBCEIHEBHOMN KH3HHU.

2. TeopeTquCKaﬂ H IIPpUKJIIaJIHAA COCTABJIAOIIAs MATCMATUKH.

3. Maremaruka B npodecCHOHANbHOMN IesTeTbHOCTH
(TEXHUYECKON U TYMaHUTAPHOMN).
4. IIpuunHHO-CIIEACTBEHHBIE CBSI3U, [ICUXOJIOTUS U APYTUE

(O3HAKOMUTEID HBIN

[TpakTuueckue paboThI

HC IIPCAYCMOTPECHO

JIaGopaTopHbie pabOThI

HC IIPCAYCMOTPECHO

KoHTposbHbIE pabOThI

HE IPEAYCMOTPEHO

CamocrosiTenbHast padoTa:

HE IPEeTyCMOTPEHO

[PETIPOAYKTHUBH bl

Pa3zne 2: Pa3BuTHe NOHATHSA O YHCIE

4

[palliOHAJIbHBIC 1.
quciia 2.

Tema 2.1: Ilensie uCoxpepxanue yueOHOTo MaTepuana:

Hcropus uncna

PazButue nousitus yucna

3. MHoxecTBa HENbIX U PallMOHAIBHBIX YHCEI

1

(O3HAKOMUTEIb HBIN

[IpakTuyeckue paboThI

HE MTPEIYCMOTPEHO

JIaGopaTopHbie pabOoThI

HE MTPEIYCMOTPEHO

KoHTposbHbIe paboThI

HE MTPEIYCMOTPEHO

CamocrosiTenpHas padoTa:

HE IPeTyCMOTPEHO

[PETIPOAYKTHUBH bIi




Tema 2.2: Copep:xaHue yueOHOro MaTepuana: HE IPEIYCMOTPEHO (O3HaKOMUTEIbHBIN
[TpuGnmxEénnbie

[IpakTuueckue paboThI:
BBIYMCIICHUS N

1. IpubnmxéHHOE 3HAUECHUE BEIUYUHBI U IOTPELIIHOCTH IPUOTIKEHUs. |2

2.  Tounble u MpUOTIKEHHBIE YUCTIA.

3. OxpyrieHue.

4. AOCOIIOTHAS TOTPEIIHOCTD.

JlaGopaTopHbie paboThI HE MPEAYCMOTPEHO

KoHTpoiabHbIe paboThI HE MPEAYCMOTPEHO

CamocTosTenbHas padbora: HE MPEAYCMOTPEHO PEIPOAYKTUBH BIii
Tema 2.3: Copep:xanue yueOHOTo MaTepuana: O3HAaKOMUTEIb HBIN

KomMmiiekcHbIe unciia

1. IloHsATHE KOMIIJIEKCHOTO YHUCIIA.
2. AnreOpamdeckass ¢GopMa  KOMIUICKCHOTO
KOMIUIEKCHBIMU YHCIIaMU

qucia.

HencTBus

[IpakTuueckue paboOThI

HE MPEAYCMOTPEHO

JlaGopaTopHbIie paboThI

HC IIPCAYCMOTPCHO

KoHTposbHbIE pabOThI

HE IPEAYCMOTPEHO

CaMocTosTeIbHAas pa60Ta:

HE IPEAYCMOTPEHO

[PETIPOAYKTUBH bl

Pasnes 3.: Kopuu, crenenn u sorapupmsol

17

Tema 3.1: Kopuu u
CTCIICHU

Coneprxanue yaeOHOro MaTrepuara:

KopHu u crenenu ¢ HaTypanbHBIM OKA3aTEIEM U UX CBOMCTBA.

Crenenu ¢ T CJIBIM ITOKA3aTCJIEM

CBoiicTBa cTeneHel

1
2
3. Crenenu ¢ palMoHaIbHBIM IIOKa3aTENEM
4
5 Kopnu n-crenenn

[IpakTuueckue paboThI

1

JlabopaTopHbIie paboTHI

HE IPeIyCMOTPEHO




KonTposbHbIC pabOThI

HE MPETYCMOTPEHO

[PETPOAYKTHUBH bIi

CamocrosiTenpHas padoTa:
- CocTraBjieHHe TaOauIl BO3BEJACHHUA B cTeNeHb g 2, 3 - no 10-i1 4, 5, 6

(O3HAKOMUTEID HBIN

no 7-u

Tema 3.2:(Conepxanue yueOHOTO MaTepHaa;

Jlorapudm 1. Onpenenenue norapudma. 1
2.  HarypaibHbie U 1ecsATHYHBIC JIOTapU(PMBI.
[IpakTrueckue paboThl 1

JlaGopaTopHbIie paboThI

HC IIPCAYCMOTPECHO

KoHTposbHBIE pabOThI

HE MPEAYyCMOTPEHO

[PETIPOAYKTUBH bIi1

CamocrosiTenbHast padoTa:
- § 48-49 MopakoBuul

(O3HAKOMUTEIH HBIN

Tema 3.3: CsoiicTBa
orapugmoB

Conepsxanue yueOHOro Marepuara:

1.  CaoiicTBa JIoTapu(MOB.

2.  OcHOBHOE JIorapu(HMUIECKOE TOKICCTBO

3. Ilepexon k HOBOMY OCHOBAHHUIO.

4. IIpeoOpazoBanue morapuGMUUECKUX BBIPAKECHHIA.

[IpakTiueckue paboThI

2

JlabopaTopHbie paboThI

HE IPEeTyCMOTPEHO

KoHTposbHBIE pabOThI

HE IPEeTyCMOTPEHO

CamocrosTenbHas paboTa:
- § 50 MopakoBuul, nomonHeHue B TaONMIly- MaMATKy CBOMCTB
norapugpmMoB

Tema 3.4:
[IpeoOpazoBanme
[PAallMOHATIbHBIX
BBIPAKECHUIN

ConeprkaHue y4eOHOTO MaTepHaa:
1. IlpeobpazoBaHue pallnOHATBHBIX YPaBHEHUH.

HE IPeTyCMOTPEHO

O3HAKOMUTEND HBIN

[IpakTiueckue paboThI

1

JlaGopaTopHbIie paboTHI

HE IPeTyCMOTPEHO




KonTposbHbIC pabOThI

HE MPETYCMOTPEHO

CamocTtosiTenpHas padbora:
- 3agaun NeNe 36.1 —36.11 MopakoBuu2

[PETIPOAYKTHBH bIi1

Tema 3.5:
[IpeoOpa3zoBanue
NECTBUTENbHBIX
BbIPAKEHU

Coneprkanue y4eOHOro MaTepHaa:

HE IIPETyCMOTPEHO

(O3HAKOMUTEIDL HBIN

[IpakTuueckue paboThI:

1. IIpeobpazoBanue UppanoHaIbHBIX BRIPAXKEHUN
2. IIpeoOpa3oBaHue CTEIEHHBIX BHIPAKEHUM.

3. IIpeoOpa3oBaHue MoKazaTeabHBIX BhIPAKEHUN

1

JlaGopaTopHbie pabOTHI

HE MPEAYyCMOTPEHO

KoHTpoibHbIE paboThI

HC IIPCAYCMOTPECHO

CamocTosTelnbHas pa60Ta:

HC IIPCAYCMOTPECHO

Pa3nes 4.: OCHOBBI TPUTOHOMETPUH

15

Tema 4.1:
(OCHOBHBIE
TPUTOHOMETPUIECKU

€ TOXKACCTBA

Copep:xanue yueOHOro MaTepuana:

1. Panuannas mMepa yria.

2. OmpeneneHre OCHOBHBIX TPUTOHOMETPUUECKUX (YHKITHI.
3. OCHOBHBIE TPUTOHOMETPUUYECKUE

TOXIECTBA.

2

[TpakTHyeckue paboThl

HE PEAYCMOTPEHO

JIaGopaTopHble paboThI

HE PEAYCMOTPEHO

KoHTposbHbIE pabOThI

HE IPEeTyCMOTPEHO

CamocrosiTenbHast padoTa:
- § 9 Mopakosuul
- CocraBjeHHE TaOJUIBI OCHOBHBIX TPUTOHOMETPUYCCKHUX TOXKICCTB

Tema 4.2: ©opmyisl
TBOMHBIX U
[MOJIOBUHHBIX YIJIOB

Copep:xanue yueOHOTO MaTepHana;
1. CuHYyC U KOCHHYC JJBOMHOTO yTIa.
2.  DopMyIbl MOJIOBUHHOTO yTiia




[TpakTrueckue paboThI

HE MPETYCMOTPEHO

JlaGopaTopHbie pabOTHI

HE IIPETyCMOTPEHO

KoHTpomnbHbIe paboThI

HE IIPETyCMOTPEHO

CamocrosiTenpHas padoTa:
- § 24 MopakoBuu 1

Tema 4.3:
OnpeneneHue
00paTHBIX
TPUTOHOMETPUYECKHU
X (YHKITHIA

Copep:xanue yueOHOro MaTepuana:
1. Onpenenenue apkcuHyca, apKKOCHHYCa, apKTaHT'€HCa U apKKOTaHTeHCa
qrcia

[IpakTuueckue padboOThI

HE MPEAYCMOTPEHO

JlaGopaTopHbie pabOTHI

HE MPEAYyCMOTPEHO

KoHTpoibHbIE pabOThI

HC IIPCAYCMOTPECHO

CamocrosTenpHas padoTa:
- § 17-19 MopakoBuul

Tema 4.4: Pemrenune

Coneprxanue yueOHOro MaTtepuara:

TPUTOHOMETPUYECKU
X YpPaBHEHHI

1.
2. TpuroHomerpuveckue ypaBHEHUS U
CIOCOOBI UX PELICHUS

Pemenne npoctenmmx TPUrOHOMETPUYECKUX YPABHEHUI

[TpakTHyeckue paboThI

HE IPEAYCMOTPEHO

JlabopaTopHbie paboThI

HE IPEeTyCMOTPEHO

KoHTposbHBIE pabOThI

HE IPEeTyCMOTPEHO

CamocrosiTenbHast padoTa:
- § 16, 20 MopakoBuul

Tema 4.5:
[Ipocreiimue
TPUTOHOMETPUUECKN

€ HepaBeHCTBA

Copep:xanue yueOHOTo MaTepuana;
1.  TloHATHE TPUTOHOMETPUUIECKOTO HEPABEHCTBRA.
2.  Meronsl pemeHnss HEPABEHCTB.

[IpakTiueckue paboThI

HE IPeTyCMOTPEHO

JlaGopaTopHbIie paboTHI

HE IPeTyCMOTPEHO

KoHTposbHbIe paboThI

HE MTPEIYCMOTPEHO




CamocrosiTenpHas padoTa:
- § 57 MopakoBuul

Paspnen S.: @yHKIUH, X CBOMCTBA U IPAPUKH

25

Tema 5.1: Oynkius

Coneprxanue yueOHOro MaTepuaa:

1. Tonsrue pyHkuuu.

2. OOnacTh onpeneneHue U 00JacTh 3HAYCHUS.
3. I'paduk pynkumu.

4. CpoiicTBa PyHKITUH.

[TpakTuueckue paboThI

HC IIPCAYCMOTPECHO

JlaGopaTopHbIie paboThI

HC IIPCAYCMOTPECHO

KoHTposbHbIE pabOThI

HE MPEAYyCMOTPEHO

CamocrosiTenbHast paboTa:
- § 1 Mopakosuul

1

Tema 5.2:
lccnenoBanue

byHKIII
DIIEMEHTAPHBIMHU

ConeprxaHue yueOHOro MaTepuaa:

1. Ilnan uccnenoBanus GyHKIUH.

2. IIpoMexxyTKu Bo3pacTaHus M yObIBaHUS

3. Haubonbiiee n HauMeHblIee 3HAYCHUS PYHKIUU

criocodoamu

[IpakTueckue paboThI

HE IPEeTyCMOTPEHO

JlabopaTopHbie paboThI

HE IPEeTyCMOTPEHO

KoHTposbHbIE pabOThI

HE PEAYCMOTPEHO

CamocTosTenpHas padbora:
- § 2 Mopakosuul

Tema 5.3: O6parHbie
byHKIIUHA

CopepxaHue yueOHOro MaTepHana:
1. Ilonsitue obpaTHOM GHyHKIIUHU.
2. CaoiicTBa

3. I'paduku

[IpakTuyeckue paboThI

HE MTPEIYCMOTPEHO

JIaGopaTopHbie paboThI

HE MTPEIYCMOTPEHO




KonTposbHbIC pabOThI

HE MPETYCMOTPEHO

CamocTtosiTenpHas padbora:
- § 3 Mopakosuul

1

Tema 5.4: Croxuas
byHKIIUS

Coneprxanue yueOHOro MaTepuaa;
1. IlonsiTHe CIOXKHOHN (QYHKIIUH.
2.  Apudmernueckue AecTBUs HaJ QYHKIUSIMHU.

[IpakTuueckue paboThI

HE MPEAYCMOTPEHO

JlaGopaTopHbie pabOTHI

HE IIPETyCMOTPEHO

KoHTpoabHbIE pabOThI

HE MPEAYCMOTPEHO

CamocrosiTenbHast paboTa:
- § 3 Mopakosuul

Tema 5.5:
[TapannenbHbIN
[epEeHOC u
CHUMMETPUS

rpaduKoB PyHKITHIA

ConeprxaHue yueOHOro MaTepuaa:

1. [apamnenbHblil nepeHoc rpaduKoB QyHKIHIMA.
2.  CuMMeTpHsi OTHOCUTEIBHO OCel

KOOp/MHAT, Hauala KOOPIAUHAT.

[IpakTiueckue paboThI

HE IPEeTyCMOTPEHO

JIaGopaTopHble paboThI

HE PEAYCMOTPEHO

KoHTposbHbIE paboThI

HE IPEAYCMOTPEHO

CamocrosiTenbHast paboTa:
- § 13 Mopakosuul

Tema 5.6:
[IpeoOpazoBanue
rpaduKoB PyHKIHI

Coneprxanue yaeOHOTo MaTrepuara:

2. CHMMeTpHs OTHOCHTEIBHO IPSIMOH Y = X

1. Pactspkenue u cxatue rpadukoB GYHKIUH BI0JIb OCeil KOOP/MHAT.

[IpakTiueckue paboThI

HE IPeIyCMOTPEHO

JIaGopaTopHbie paboThI

HE MTPEIYCMOTPEHO

KoHTposbHbIe paboThI

HE MTPEIYCMOTPEHO




CamocrosiTenpHas padoTa:
- § 13 MopakoBuul

Tema 5.7:
T pUrOHOMETPUYECKHU
e pyHKIUH

Conepikanue y4eOHOro MaTepHaia:

1. TpuroHomerpuuyeckue (QYHKIUH CHUHYC, KOCHHYC,

KOTaHTEHC.
2. CpoiicTBa QyHKIMI U X TpaQUKH.

TaHI'CHC

[IpakTuueckue paboThI

1

JlaGopaTopHbie pabOTHI

HE IIPETyCMOTPEHO

KoHTposabHbIE pabOThI

HE MPEAYCMOTPEHO

CamocrosiTenbHast padoTa:
-§ 10— 11 MopakoBuu 1

Tema 5.8: O6patHbie
TPUTOHOMETPHYECCKH

e GyHKIIUN

ConeprkaHue yueOHOro MaTepuaa;
1. OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIIUH.
2. CaoiicTBa QyHKIMI U UX TpaQUKU.

[IpakTuueckue padboThI

HE MPEAYyCMOTPEHO

JlabopaTopHbie paboThI

HE MPEAYCMOTPEHO

KoHTposbHbIE pabOThI

HE IPEAYCMOTPEHO

CamocTosTenbHas padbora:
- § 15— 16 Mopakosuul

HEpAaBEHCTBA M UX

2. PaBHOCWIBHOCTH ypaBHEHUI U HEPABEHCTB.

Pa3nen 6.: YpaBHeHHs U HepaBeHCTBA 17
Tema 6.1:Conepxanue yueOHOTro MaTepuana; 1
YpaBHeHHS, 1.  OcHOBHbIE MOHATHUS 00 ypaBHEHUSIX, HEPABEHCTBAX U UX CHUCTEMaXx.

CHCTCMBbI

[IpakTiueckue paboThI

HE IPeIyCMOTPEHO

JlaGopaTopHbIie paboTHI

HE IPeTyCMOTPEHO

KoHTpoabHbIE pabOThI

HE IPeTyCMOTPEHO

CaMocTosTeIbHAs pa60Ta:




- § 55 Mopakosuul

[PCIICHNA HCPABCHCTB

2.  ANroputM peuieHHs] HEpaBEHCTB BBILIE MIEPBOI CTENIEHU U APOOHO-
palMOHAIbHBIX HEPABCHCTB

Tema 6.2: Copep:xanue yueOHOro MaTepuana: 1

PannonanbHbIe 1. PanuoHanbHbIe ypaBHEHUS U METO/BI UX PELICHUS.

YpaBHEHUS 2. Teopema be3sy.
[TpakTuyeckue paboThI HE MPETyCMOTPEHO
JIaGopaTopHbie pabOoThI HE MPETyCMOTPEHO
KoHTpoiabHbIE paboThI HE MPEAYyCMOTPEHO
CamocrosiTenbHas padoTa: 1
- § 56 MopakoBuul

Tema 6.3:Conepxanue yueOHOro MaTepuarna: 1

OcHoBHble TpUEMBIL.  PerieHue TMHEMHBIX HEPABEHCTB.

[TpakTuueckue paboThI

HC IIPCAYCMOTPECHO

JlaGopaTopHbIe pabOThI

HC IIPCAYCMOTPECHO

KoHTposbHBIE pabOThI

HE IPEeTyCMOTPEHO

CamocrosiTenpHast padoTa:

Tema 6.4: Merton

Copep:xanue yueOHOTo MaTepuana;

MHTEPBAJIOB 1. PemieHre HepaBEHCTB BhIIIE TEPBOH 1
CTENEeHH! U JPOOHO-PALMOHATBHBIX HEPABEHCTB METOOM HHTEPBAJIOB.
[TpakTHyeckue paboThI HE MPelyCMOTPEHO
JIaGopaTopHble pabOoThI HE MPEAYCMOTPEHO
KoHTponbHbIe paboThI HE TPETYCMOTPEHO
CamocrosiTenpHas padoTa:

Tema 6.5: Coneprxanne yaeOHOTO MaTepuaa: 1

Wppanuonaneueie (1. [loHATHE UPPAlIMOHAIBHOTO YpaBHEHHUS.

YpaBHEHUS 2.  MeTobl peneHus.

[IpakTuyeckue paboThI

HE MTPEYCMOTPEHO




JlaGopaTopHbIie paboThI

HE MPETYCMOTPEHO

KoHTpomnbHbIe paboThI

HE IIPETyCMOTPEHO

CamocTosiTenpHas padbora:

HE IIPETyCMOTPEHO

Tema 6.6: Copep:xanue yueOHOro MaTepuana: 1

[ToxazaTenbHbIE 1. Onpenenenre U crocoObI peleHus TOKa3aTEIbHBIX YPaBHEHUH.

YpaBHCHUSA [TpakTHueckre padoOThI HE MPEAYCMOTPEHO
JlaGopaTopHbie paboThI HE MPEAYCMOTPEHO
KoHTpoiabHbIE paboThI HE MPEAYCMOTPEHO
CamocrosiTenbHast paboTa:
- § 40 MopakoBuul

Tema 6.7: ConepxaHue y9eOHOTO MaTepuaa; 1

[TokaszarenbHbIC 1. IToka3aTenbHbIE HEPABEHCTBA U CIIOCOOBI UX PEIICHUS.

HCPaBCHCTBA [IpakTuyeckue paboThI HE MPEyCMOTPEHO
JlaGopaTopHbIie pabOTHI HE MPEyCMOTPEHO
KoHTpoibHbIE paboThI HE MPEAYCMOTPEHO
CamocrosTenbHas paboTa: HE MPelyCMOTPEHO

Tema 6.8: Coneprxanue yaeOHOTo MaTrepuara: 2

Jlorapudmuueckue (1. OnpeneneHre U cnocoObl pelieHns Jorapu(pMUUECKUX ypaBHEHHH.

YPABHCHHUSA [IpakTryeckre paboThI HE IPEYyCMOTPEHO
JTaGopaTopHblie pabOThI HE IPEeTyCMOTPEHO
KoHTponbHbIE paboThHI HE TPETyCMOTPEHO
CamocrosTenbHas paboTa:
- § 44 MopakoBuul

Tema 6.9: Copep:xanue yueOHOTO MaTepHana; 1 O3HaKOMUTEb HBIN

Jlorapupmuueckue (1. OnpeneneHue U cnocoObl pelIeHHs JOrapuPpMUUECKIX HEPABEHCTB.

HEPABCHCTBA [TpakTuyeckue paboThI

HE MTPEIYCMOTPEHO

JIaGopaTopHbie pabOThI

HE MTPEIYCMOTPEHO

KoHTposbHbIE pabOThI

HE TIPeTyCMOTPEHO




CamocrosiTenpHas padoTa:
- § 45 MopakoBuul

[PETPOAYKTHUBH bIi

ToroBsoe 3aHATHE

ConepxkaHue yd4eOHOro MaTepHaa:

1. IloBTOpeHue 6a30BBIX OCHOB ITPOHACHHBIX TEM.
2.  OcHOBHBIE (POPMYIIBI TPOHACHHBIX TEM.

3. OTBeTHl Ha BOIPOCHI.

HE IIPETyCMOTPEHO

(O3HAKOMUTEIDb HBIN

[IpakTuueckue paboThI

1

JlaGopaTopHbie pabOTHI

HE IIPETyCMOTPEHO

KoHTposabHbIE pabOThI

HE MPEAYCMOTPEHO

CamocrosiTenbHast padoTa:

HE MPEAYCMOTPEHO

[PETIPOAYKTUBH bIi1

NTOI'O 3A I CEMECTP

44/10/26

Pa3nen 7: Hauaga m

aTeMaAaTHYCCKOro aHajim3a

50

Tema 7.1: UnciioBwie
[1OCJIEI0BATENLHOCTH

Conepsxanue yueOHOro Marepuara:
1. OmnpeneneHue YUCIOBOM MOCIEAOBATEILHOCTH.

3. beckoneuHo yObIBaromas

2. CrocoObl 3a7aHus U CBOMCTBA IIOCIIEN0BATEILHOCTEN.

2

reoMeTpuYecKast IpOrpeccHs.
4. IlonsiTne o mpesene nociea0BaTeIbHOCTH.

[IpakTHueckue paboThI

2

JlabopaTopHbIie paboThI

HE IPEeTyCMOTPEHO

[PETIPOAYKTUBH bIi

KoHTposbHbIE pabOThI

HE IPEeTyCMOTPEHO

(O3HAKOMUTEIH HBIN

CamocrosiTenpHas padoTa:

- § 29 Mopakosuul

1




Tema 7.2: Ilpenen

byHKIIIN

CopepxaHue yueOHOro MaTepHana:

1. ITlonsTHe mpenena GyHKIUU B TOUKE U €70 TEOMETPHUECKUI CMBICI.

2. OgHOCTOpPOHHHE MPEEIbI.

3. beckoHeyHo mainble GYHKINU U UX CBOMCTBA.

4. beckoneuHo OonbiIue GyHKIHH.

5. CyllecTBOBaHUE npeaena MOHOTOHHOM OTPaHUYCHHOM]
[10CJIEI0BATEIbHOCTH.

[IpakTuueckue paboThI

2

JlabopaTopHbie paboThI

HE MPEAYCMOTPEHO

[PETIPOAYKTUBH bIi1

KoHTpoabHbIE pabOThI

HE MPEAYCMOTPEHO

(O3HAKOMUTEIH HBIN

CamocrosiTenbHast padoTa:
- Pabora ¢ yueObnukom § 29 MopakoBudl U HHTEpHET pecypcamu

2

Tema 7.3:
HenpepbIBHOCTH

byHKIUN

CopepxaHue yueOHOT0O MaTepHana:
1. IlonsTHE HENPEPHIBHOCTU (HYHKIUH.
2. HWccnenoBanue Ha HenpepbIBHOCTh. OrmpezenieHne TOYEK pPas3pbiBa

(GyHKLIHN.
3.  Kiaccudukanms pa3priBoB.
4. OmpeneneHue ACHIMIITOTEI. AcCUMITOTHI TOPHU30HTAIILHBIE,

BCPTUKAJILHBIC 1 HAKJIOHHBIC.

[TpakTHyeckue paboThI

2

JIaGopaTopHble paboThI

HE PEAYCMOTPEHO

[PETIPOAYKTUBH bl

KoHTposbHbIE pabOThI

HE PEAYCMOTPEHO

(O3HAKOMUTEIb HBIN

CamocrosTenbHas paboTa:
- PaGoTa ¢ yueOHUKOM U UHTEPHET pecypcamu




Tema 7.4:
IIpousBoaHas

Copep:xaHue yueOHOro MaTepuana:

1. 3anmaya, IpUBOAALIAS K IOHATHIO IPOU3BOIHOM.

2.  Ompenenenue. CBs3p  Mexay AuPGEpEHIUPYEMOCTHIO
HENPEPBIBHOCTBIO.

3.  @u3nuecKuil CMbICI IPOU3BOAHOMU. Pemenue 3anay.

4.  ['eoMeTpHUUECKHIA CMBICII POU3BOHOM.

[TpakTuyeckue paboThI

2

JlaGopaTopHbie pabOTHI

HE IIPETyCMOTPEHO

KoHTposabHbIE pabOThI

HE MPEAYyCMOTPEHO

CamocTtosTenbHas pabora:
- Pabota ¢ yue6Hukom § 32 MopakoBuul u HHTEPHET pecypcaMu
- C.92 BoromoiioB

(O3HaKOMMTEIIb HBIM

Tema 7.5:
[IponsBoHbIE
DIIEMEHTaPHBIX

byHKIIMMA

Conepsxanue yueOHOro MaTrepuara:

1. IlpousBoaHBIE dTIEMEHTAPHBIX (YHKIIUI.

2. HaxoxneHue npous3BoIHON ¢ TOMOUIbIO TaOIUIIBL.
3. IIpaBuia HaXOXJAECHUE IPOU3BOIHOM.

4. [Tpon3BoiHAs TPUTOHOMETPHUECKUX (DYHKIIHH.

[TpakTHyeckue paboThI

2

JIaGopaTopHble paboThI

HE PEAYCMOTPEHO

KoHTposbHbIE pabOThI

HE IPEAYCMOTPEHO

[PETIPOAYKTUBH bl

CamocTosTenpHas padbora:
- C.103 BoromomnoB

(O3HAKOMUTEIb HBIN

Tema
DKCTPEMYMBI

byHKIIUHA

7.6:

CopepxaHue yueOHOTo MaTepHana:
1.  Omnpenenenue SKCTPEMyMOB (YHKIIHH.

2. Heobxoanmble yclioBuUs CyIIECTBOBAaHUS IKCTPeMyMOB. JlocTaTouHbIe

YCIIOBUS CYLIECTBOBAHUS SKCTPEMYMOB.
3. Haxoxnenue skcTpeMyMa ¢ IOMOIIBbIO BTOPOU MPOU3BOIHOM.




[TpakTrueckue paboThI

2

JlaGopaTopHbie pabOTHI

HE IIPETyCMOTPEHO

KoHTpomnbHbIe paboThI

HE IIPETyCMOTPEHO

[PETIPOAYKTUBH bIi1

CamocTtosiTenpHas padbora:
- C.87 boromoiios
- § 35 MopakoBuul

(O3HAKOMUTEIDb HBIN

Tema 7.7: IlonHoe
MCCIIEIOBAHUE

byHKIIIN

ConeprkaHue yueOHOro MaTepuaa:

1. Cxema IOJHOIO MCCIE0BaHUSA (PYHKIUHU C TOMOILBIO IPOM3BOIHOM.
2. HccnenoBanue (QpyHKIMM Ha BO3pacTaHUE M YObIBAaHHE C ITOMOIIBIO
[TPOU3BOJHOM.

3. HccnepoBanme GpyHKIMH HA

HKCTPEMYMBI C TIOMOIIHIO TIPOU3BOTHOM.

[IpakTuueckue padboThI

2

JlaGopaTopHbIie paboThI

HC IIPCAYCMOTPECHO

KoHTpoibHbIE paboThI

HC IIPCAYCMOTPEHO

PEIPOAYKTUBH BIii

CamocrosTenbHas paboTa:
- PaGota ¢ yueOHukom § 35 MopakoBudl U HHTEpHET pecypcamu

(O3HAKOMUTEIb HBIN

Tema 7.8:
Jubdepernuman 1
nepBooOpazHas
byHKIIIN

CopepxaHrie yaeOHOTO MaTepHana:

1.  Juddepenuuman GpyHKIUN U €r0 T€OMETPUUYECKUI CMBICII.
2. OmnpezneneHue nepBooOpazHO GyHKIHMH.

3. Teopema o nepBoOOpa3HBIX.

[IpakTiueckue paboThI

1

JlaGopaTopHbIie paboTHI

HE IPeIyCMOTPEHO

KoHTposnbHbIe paboThI

HE MTPEIYCMOTPEHO

[PETIPOAYKTHBH bl

CamocTosTenpHas padbora:
- Pabota ¢ yue6HUKOM § 37 MOpakoBuul u HHTEPHET pecypcaMu
- C.180 boromoios

(O3HAKOMUTEIb HBIN




Tema 7.9:

MHTETpajl

Heonpenenéunsliii

ConeprkaHue yueOHOro MaTepuaa:
1. Heonpenen€Huslii HHTErpall.
2. OCHOBHBIE ITOHSTHSI, OIPEEIICHNUS, CBOWCTBA

[TpakTuyeckue paboThI

1

JlaGopaTopHbIie paboThI

HE MPEAYCMOTPEHO

KoHTpoiabHbIe paboThI

HE MPEAYCMOTPEHO

PEIPOAYKTUBH blii

CamocrosiTenbHas padoTa:
- C.188 boromoios

(O3HAKOMUTEID HBIN

Pasnen 8.: DiaemMeHTbI KOMOMHATOPHKH, TE€OPHH BepPOSITHOCTEH M MaTeMaTH4ecKoii|l2
CTATHCTUKHU
Tema 8.1:Conepxanue yueOHOTO MaTepHaa: 1
OcHoBHble TOHATHSL.  OCHOBHBIE OHITHS KOMOMHATOPUKH.
KOMOMHATOPUKHU 2. 3amauu Ha MOACYET YUCIA Pa3MEIICHUH,
[epecTaHOBOK M COYETaHUH.
[IpakTrueckue paboThI 1
JTaGopaTopHblie pabOThI HE IPEeTyCMOTPEHO [PENPOAYKTUBH bIii
KoHTponbHbIe paboThHI HE TPETyCMOTPEHO O3HAKOMHTENb HBIN
CamocrosTenbHas paboTa:
- ¢. 257-260 boromosos
Tema 8.2:Coneprxanue yueOHOTO MaTepuaa: 1
OcHoBHble mOHATHSL.  CoObITHE.
TEOPHH 2. BeposTHOCTB COOBITHS.
BEPOSTHOCTEN 3. CrnoxeHue U YMHOKEHUE BEPOSITHOCTEH.
[IpakTuyeckue paboThI 1

JlaGopaTopHbIie paboTHI

HE IPeIyCMOTPEHO

[PETIPOAYKTHBH bIi

KoHTposabHbIE pabOThI

HE IPeTyCMOTPEHO

O3HAKOMUTEND HBIN




CamocrosiTenpHas padoTa:
- . 260-264 boromosos

Tema 8.3:/Coneprxanue yueOHOTO MaTepHaa; 1
OcHoBHble TOHATHsAL ~ IlpencraBnenue NaHHBIX (TAONULBL, AUATPAMMBI, TPadUKH).
MaTeMaTUYECKON 2. T'eHepanbHasi COBOKYITHOCTh, BHIOOpKA

CTaTUCTUKU [IpakTuueckue paboThI 1

JlaGopaTopHbIie paboThI

HE MPEAYCMOTPEHO

PEIPOAYKTUBH blii

KoHTpoiabHbIE pabOThI

HE MPEAYCMOTPEHO

(O3HAKOMUTEID HBIN

CamocTosTenbHas padbora:
- Pabota ¢ unTepHeT pecypcamu

Pa3nen 9.: KoopanHatbl 1 BEeKTOPbI

28

Tema 9.1:
KoopauHaThl TOYKH|
B [IPOCTPAHCTBE

Conepkanune yd4eOHOro MaTepHaa:

1. IIpsmoyrompHas cucTeMa KOOPAMHAT B IPOCTPAHCTBE.
2.  @DopMyiia pacCTOSIHUSA MEXIY JBYMS TOUKaMHU.

3. YpaBHeHue cdepsl.

[TpakTHyeckue paboThI

HE PEAYCMOTPEHO

JlabopaTopHbie paboThI

HE IPEeTyCMOTPEHO

KoHTposbHbIE pabOThI

HE IPEeTyCMOTPEHO

CamocrosiTenpHast padoTa:
- C.277 Ne 44 boromonoB
- § 23 Ioropenos

Tema 9.2: Bekrtopsl
144 JeHCTBUS C
BEKTOpaMU

ConeprkaHue yueOHOro MaTepuaa: 2 (O3HaKOMUTENb HBII
1. Bekrtopsl. Moaynb BekTopa. PaBeHCTBa BEKTOPOB.

2. CloXeHHE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YUCIIO.

[IpakTuyeckue paboThI 2

JIaGopaTopHbie pabOThI

HE MTPEIYCMOTPEHO




KonTposbHbIC pabOThI

HE MPETYCMOTPEHO

CamocTosiTenbHas padbora:
- §§ 35-36 Ioropenos
- C.270-273 Ne 10,11 Boromonos

[PETIPOAYKTHBH bIi1

Tema 9.3:|Conepxanue yueOHOTro MaTepuaia: 2 O3HAKOMUTEb HBIN
KoopauHatsl 1. PasnmoxeHue BEeKTOpa Mo BEeKTOpaM Oasuca.
BEKTOpa 2. KoopauHatbl BeKTOpAa.
3. JleiicTBuUs c BEKTOpaMHu, 3aJJaHHBIMU CBOMMH KOOPIMHATAMH.
[IpakTrueckue paboThl HE MPEAYyCMOTPEHO
JlaGopaTopHbIie paboThI HE MPEAYCMOTPEHO
KoHTposbHBIC pabOTHI HE MPEAYCMOTPEHO
CamocTosiTenbHas padbora: 2 [PEIPOAYKTUBH bIii
- §§ 35-36 Iloropenos
- C.335-337 Ne 4,5,6 Boromosnos, C.274 Ne 20-21
Tema 9.4:/Conepxanue yueOHOro Marepuaia: 2 O3HAKOMUTEb HBIN
CxanspHoe 1. Onpenenenus CKaIsipHOTO MPOU3BEICHUS BEKTOPOB.
[IPOU3BCACHUC [TpakTHyeckue paboThl 2
BEKTOPOB 1. PemieHue 3aa4 Ha HaX0XK/IEHUE CKAISIPHOTO MPOU3BEICHHS BEKTOPOB.
JTaGopaTopHbie pabOThI HE IIPEeTyCMOTPEHO
KoHTpoabpHBIE pabOThI HE IIPETYCMOTPEHO
CamocTosTenbHas padbora: [PENPOAYKTUBH BIii
- C.279 Ne 71 Boromo:noB
- §§ 35-36 [loropenos
Tema 9.5: VronConepkanue yueOHOT0O MaTepuana: O3HaKOMUTENb HBIN

MEXy BEKTOpaMHU

1. Yroa Mexay ABYyMsl BEKTOpaMHU.
2. IIpoekmus BEKTOpa Ha OCh.

[IpakTuyeckue paboThI

HE MTPEIYCMOTPEHO

JIaGopaTopHbie paboThI

HE MTPEYCMOTPEHO




KonTposbHbIC pabOThI

HE MPETYCMOTPEHO

CamocTosiTenbpHas padbora:
- - §§ 35-36 Iloropenos
- C.277 Ne 43 boromosoB

[PETIPOAYKTHBH bIi1

Tema 9.6: Pemienue
3a1a4 Ha BCE
nencTBUA C
BEKTOpaMU

Copep:xanue yueOHOro MaTepuana:

M IIPUKJIAJIHBbIX 3aaa4.

1. Ucnonw3oBanne KOOpAWHAT U BEKTOPOB IIPU PECHICHUHU MAaTEMATUUCCKHX

(O3HAKOMUTEID HBIN

[TpakTuyeckue paboThI

HE IIPETyCMOTPEHO

JlabopaTopHbie paboThI

HE MPEAYCMOTPEHO

KoHTponbHbIe paboThI

HE MPEAYCMOTPEHO

CamocTosTenbHas padbora:
- C.64, NeNe50-60 IToropenos

PENIPOAYKTUBH BIii

Pasznea 10.: [Ipsimble ¥ MUIOCKOCTH B POCTPAHCTBE

25
Tema 10.1:Coneprxanre yueOHOTO MaTepHraa:
AKCHOMBI 1. AKCMOMBI CTEPEOMETPHUH, CICACTBUS U3 AKCHOM. 2
CTCPCOMETPUH [IpakTHyeckue paboThI 2

JlabopaTopHbie paboThI

HE TIPEeTyCMOTPEHO

KoHTposbHbIE pabOThI

HE IPEAYCMOTPEHO

[PETIPOAYKTUBH bl

CamocTosTenbHas padbora:
- § 1 Iloropenos
- C.10 NeNel-5 TToropenos

(O3HAKOMUTEIb HBIN

Tema 10.2: [Ipsambie
M IUIOCKOCTH B
[IPOCTPAHCTBE

Coneprkanue yaeOHOro MaTepuaa:

1. BzaumHOE pacrmojoXeHHe MPSMBIX B POCTPAHCTBE. 2
2. IlapamnenbHOCTH NPAMOMN U MJIOCKOCTH.
[IpakTuyeckue paboThI 2

JIaGopaTopHbie pabOThI

HE MTPEIYCMOTPEHO




KonTposbHbIC pabOThI

HE MPETYCMOTPEHO

[PETPOAYKTHUBH bIi

CamMocTosiTenbHas padbora:
- § 7 Iloropenos
- C.350 Ne 44 boromosos

(O3HAKOMUTEID HBIN

Tema 10.3: Conepxanue yaeOHOT0 MaTepuana; O3HaKOMUTEIb HBIN
[TapamnenbHOCTD 1. Onpenenenue, MpU3HAK U CBOMCTBA MapaJIEIbHOCTH MIOCKOCTEH. 2
TIIOCKOCTEH [TpakTuyeckue paboThI HE MPETyCMOTPEHO

JIaGopaTopHbie pabOThI HE IIPETyCMOTPEHO

KoHTposbHbIE pabOThI HE [1PelyCMOTPEHO

CamocrosrenbHas paboTa: [PEIPOTYKTHUBH bIH

- § 10, 11 [Toropenos

- C.327 Ne 13-14 boromosoB
Tema 10.4: Conepsxanue yueOHOro MaTrepuara: O3HaKOMUTEb HBIN
[lepnennukynsap  Bl. IlepneHIUKyIApPHOCTH NPSAMOM U INIOCKOCTH. 2
[IPOCTPAHCTBE 2. IlepneHaukynsp U HAKJIOHHAS.

3. YT0a MeXIy NpsAMOU U IIIOCKOCTBIO.

[TpakTHyeckue paboThI 2

JTaGopaTopHblie pabOThI HE IPEeTyCMOTPEHO

KoHTponbHbIe paboThHI HE IPEeTyCMOTPEHO

CamocrosTenbHas paboTa: HE MPelyCMOTPEHO [PETIPOTYKTHUBH BbIN
Tema 10.5: Coneprxanue yaeOHOTo MaTrepuara: O3HAKOMUTEIh HBIH
[lepnenaukynsapHoct(l.  JIByrpaHHBIN yroJl. 2
b IUIOCKOCTEN 2. Yroa Mexay IUIOCKOCTSIMHU.

3. IlepneHauKyIspHOCTH ABYX IJIOCKOCTEH

[IpakTiueckue paboThI 2

JlaGopaTopHbIie paboTHI

HE IPeTyCMOTPEHO

KoHTposabHbIE pabOThI

HE IPeTyCMOTPEHO




CamocrosiTenpHas padoTa:

HE MPETYCMOTPEHO

[PETPOAYKTHUBH bIi

Tema 10.6:
[TapamienbHoe
[IPOCKTUPOBAHUE

Cozeprxanue y4eOHOro MaTepuaa:

1. T'eomerpuyeckue npeoOpa3oBaHus MPOCTPAHCTBA.
2. IlapannenbHOE IPOSKTHPOBAHHE.

3. M300pakeHrne mpoCTpaHCTBEHHBIX (UTyp.

(O3HAKOMUTEID HBIN

[IpakTuueckue paboThI

HE MPEAYCMOTPEHO

JlaGopaTopHbIie paboThI

HE MPEAYCMOTPEHO

KoHTposabHbIE pabOThI

HE MPEAYCMOTPEHO

CamocrosiTenbHast padoTa:
- § 22, 29 [loropenos

[PETIPOAYKTUBH bIi1

Pazngen 11.: MHOrorpaHHuKM, TeJia U IOBEPXHOCTH BpallleHUs

18

Tema 11.1 —11.4:
Tlousarue
MHOTOI'PaHHHUKA

Conepsxanue yueOHOro MaTrepuara:
1. MHOrorpaHHuk.

2. OCHOBHBIC TTOHSTHS.

3. IIpaBuibHBIC MHOTOTPAHHHKH.

[TpakTHyeckue paboThI

HE IPEAYCMOTPEHO

JIaGopaTopHble paboThI

HE IPEAYCMOTPEHO

KoHTposbHbIE pabOThI

HE PEAYCMOTPEHO

[PETIPOAYKTHUBH bl

CamocrosTenbHas paboTa:
- § 41, 51 Iloropenos

(O3HAKOMUTEIb HBIN

Tema 11.2: [Ipusma,
[ lapaienenunen,
[Inpamuia

Coneprxanue yaeOHOTo MaTrepuara:

1. Ilpusma. IIpsmas u HakstoHHas npu3Ma. [IpaBunpHas npusma.

2.  Ompenenenue, BUALI M CBOWCTBa mapayenenunena. KyO, cBoWCTBa|
KyOa.

3. OmnpeneneHue M OCHOBHBIE DJIEMEHTHl NHUpaMuibl. lIpaBuibHas

nupamMuja. Y ced€HHas nupamuaa. Terpasap.




[TpakTrueckue paboThI

HE MPETYCMOTPEHO

JlaGopaTopHbie pabOTHI

HE IIPETyCMOTPEHO

KoHTpomnbHbIe paboThI

HE IIPETyCMOTPEHO

[PETIPOAYKTUBH bIi1

CamocTtosiTenpHas padbora:
- §42, 45, 47, 50 [Toropenos

(O3HAKOMUTEIDb HBIN

Tema 11.5:/Coneprxanue yueOHOTo MaTepuaia:

Cummerpust nl. CuMmMeTpusi MHOTOTpaHHHUKOB. [locTpoeHnEe cedyeHnli MHOTOTPaHHHUKOB. |2

CCICHHA [TpakTrdeckre padboOThI HE MPEAYCMOTPEHO

MHOTOTPaHHHUKOB | JTaGopaTopHble pabOThI HE TPeyCMOTPEHO
KoHTposnbHbIe paboThI HE MPEIyCMOTPEHO [PETIPOTYKTUBH bIN
CamocrosTenbHas padboTa: O3HAKOMHTEb HBIN
- § 43, 48 [loropenos

Tema 11.6:Coneprxanre yueOHOTO MaTepHraa:

[{vimHIp ¥ KOHYC

1. lHwiusap u koHyc. OCHOBHBIE MOHATUS U CEUEHUS. Y CEUEHHBIN KOHYC.

1

[IpakTiueckue paboThI

1

JlabopaTopHbIie paboThI

HE IPEeTyCMOTPEHO

KoHTposbHbIE pabOThI

HE IPEAYCMOTPEHO

[PETIPOAYKTUBH bl

CamocrosTenbHas paboTa: O3HaKOMUTEIND
- § 52, 55 Iloropenos HBII1
Tema 11.7: [lap nCoxnepxanue yaeOHOro MaTepHaa:
chepa 1. Illap u cdepa 1 UX cedeHusl. 1
[IpakTiueckue paboThI 1
JlaGopaTopHbIie paboTHI
KoHTposnbHbIe paboThI [PENPOAYKTHUBH
b1

CamocTtosiTenpHas padbora:
- § 58 Iloropenon

(O3HAKOMUTEIb HBIH




Paznea 12.: U3mepenusi B reomeTpun

20

Tema 12.1: [Housrusl
00BéMa

Conepikanue y4eOHOro MaTepHaa:
1.  OOBEM U ero u3MEepeHue.
2. HWHarerpanpHas popmyna o0béma.

[IpakTuueckue paboThI

HE MPEAYCMOTPEHO

JlaGopaTopHbIie paboThI

HE MPEAYCMOTPEHO

PEIPOAYKTUBH blii

KoHTpoiabHbIE pabOThI

HE MPEAYCMOTPEHO

(O3HAKOMUTEID HBIN

CamocTosTelnbHas pa60Ta:

HC IIPCAYCMOTPECHO

Tema 12.2: OO0béM

Copep:xanue yueOHOTo MaTepuana:

2

MHOTOTpaHHHKOB, Hl. @opmynsl o00béMa Kyba, NPAMOYTOJBHOTO Mapajuiesenuena,
00BEM TENIPU3MBI, IMINHPA.
BpALICHUS 2.  ®opmynbl 00bEMa MUpaMUIBl M KOHYCA
3.  ®Dopmynsl 00bEMa mapa
[IpakTrueckue paboThI 2
JIaGopaTopHble paboThI [PENPOIYKTUBH
19171
KonTtposbHbie paboThI O3HAKOMUTEIh HBIH
CamocrosTenbHas paboTa:
- § 66,68,70,73,74,76 Tloropenos
Tema 12.3:Coneprxanre yueOHOTO MaTepHraa:
[Imomann 1. ®opmynsl TUTOMIA/IEH TOBEPXHOCTH MHOTOTPAHHUKOB H TEJI BPALICHHS. |2
MOBEPXHOCTEH [IpakTuueckue paboThI
MHOTOTPaHHUKOB  HJTaG0paTopHbie paboThI PETPOTYKTHBH bIit
[UI0ILA M TE
BpalEHHs KoHTpOIIbHBIE PabOTHI O3HAKOMUTEH HBIHA

CaMocTosTeIbHAas pa60Ta:




- § 78-80 IToropenos

Tema 12.4: [TomoOue
el

Coneprkanue yueOHOro MaTepuana:
1. IlomoGOwue Ten.
2.  OTHOIIEHUE MJIOUIAICH MOBEPXHOCTU U 0OBEMOB MOJOOHBIX TEIL.

[TpakTuyeckue paboThI

JlaGopaTopHbie pabOTHI

[PETIPOAYKTUBH bIi1

KoHTposnbHbIe paboThI

(O3HAKOMUTEIDL HBIN

CamocrosiTenbHast padoTa:

M ToroBsoe 3aHATHE

Conepsxanue yueOHOro Marepuara:

1. UtoroBoe o0CyXIeHIE TEM.

[IpakTuueckue paboThI:
1. Pemienue 3aga4 v mpuMepoB

JlabopaTopHbie paboThI

[PETIPOAYKTUBH bIi1

KoHTposbHbIE pabOThI

(O3HAKOMUTEIH HBIN

CamocrosiTenpHast padoTa:

WTOIO 3A T'OJl

270




2.3 OOpa3zoBare/IbHbIC TEXHOJIOIMH, MCIOJb3yeMble IPH MPOBEACHUH
ayJAUTOPHBIX 3AHATHI

B cootBerctBuu ¢ tpedoBanusimMu @I'OC CIIO no 44.02.05 KoppekuiroHHas neiaroruka
B HAYaJbHOM 00pa3oBaHUU Kjaccax peajau3alus KOMIIETEHTHOCTHOIO IIOJIXOJa JIOJIKHA
pelycMaTpuBaTh MIKUPOKOE UCIIOJIB30BAHUE B YUE€OHOM IPOLIeCcCe aKTUBHBIX U MHTEPAKTHUBHBIX
dbopM mpoBeneHUs 3aHATUN (KOMIIBIOTEPHBIX CUMYJISIIUHN, NEIOBBIX M POJEBBIX UIp, pazdop
KOHKPETHBIX CHUTYallMi, ICUXOJOTUYECKHE M HHbIE TPEHUHTM U T.J.) B COUYETaHUH C
BHEAYJIUTOPHON paboToil ¢ 1enbio (OPMUPOBAHUS M Pa3BUTHUS TPeOYEMBIX KOMIIETEHIIHI
o0yyJarouuxcs.

Bubl 00pazoBaTenbHbIX TEXHOJIOTHH.

OOpaszoBarenbHasi TEXHOJOTHUS — O3TO COBOKYIIHOCTh HAy4YHO M IPAKTHYECKH
000CHOBAHHBIX METO/I0B, 1 MHCTPYMEHTOB JUIsl IOCTH)KEHUS 3aIlNIAHUPOBAHHBIX PE3YJIbTaTOB B
obnactu obpa3oBanus. [IpuMeHeHNE KOHKPETHBIX OOPa30BATEIbHBIX TEXHOJOTHH B y4eOHOM
mpolecce onpeaenseTcs: cnenupuKoil ydeOHol AesTenbHOCTH, e NH(POPMAIMOHHO-PECYPCHOM
OCHOBBI U BUJIOB Y4eOHOI pabOTHI.

1. Tpaguiuonnele 00pa3oBaTelbHbIE TEXHOJOTHH OPHEHTUPYIOTCS Ha
OpraHu3anuio o0pa3oBaTEIbHOrO MpOIecca, MPEANOJaratolly0 IpsMyI0 TPaHCIALUIO 3HAHUM
OT TpemojaBaTeNsi K CTyAEHTY (NPEHMMYIIECTBEHHO Ha OCHOBE  OOBSCHUTEIHHO-
WUTIOCTPaTUBHBIX METOJIOB 00ydeHHs). YueOHas JAeATEIbHOCTh CTYIAEHTa HOCHUT B TaKUX
YCIIOBUSIX, KaK MPaBUJI0, PETIPOYKTUBHBIN XapaKTep.

[Tpumepsl dopM y4eOHBIX 3aHATHI C HMCIOJIB30BAHUEM TPATUIIMOHHBIX TEXHOJIOTHIl:
Jlexuus — nocnenoBareabHOE U30KEHHE MaTepraia B JUCIUIUIMHAPHON JIOTHKE,

OCYIIECTBISIEMOE  MPEUMYLIECTBEHHO  BepOanbHBIMH  cpeAcTBaMH  (MOHOJIOT
npenojaBaTes).

Cemunap — Oecenia mpernoiaBaTelisi U CTYJAEHTOB, 00CYXI€HHE 3apaHee MOATOTOBIEHHBIX
COOO0ILIeHNH, TIPOEKTOB MO Ka)KJOMY BONPOCY IJIaHa 3aHATHS C €IMHBIM JJISl BCEX MEpEeYHEM
peKoMeHyeMOH 00s13aTeNIbHOM U TOTIOHUTEIBHON JIUTEPATYPHI.

[IpakTnueckoe 3aHATHE — 3aHATHE, MOCBSIIEHHOE OCBOCHHIO KOHKPETHBIX YMEHUH U
HAaBBIKOB 10 IPEIOKEHHOMY aJTOPUTMY.

2. TexHonoruu nmpobIeMHOT0 OO0y4eHUs — OpraHu3alus 00pa3oBaTEIbLHOIO
nporecca,

KOTOpasi MpeAroyiaraeT MOCTaHOBKY NPOOJIEMHBIX BOMPOCOB, co3naHue 20 ydeOHbBIX
OpoOJeMHBIX CHUTyallud s CTUMYJIMpPOBAHHWE AaKTMBHOM I103HABaTEIbHOM J1€ATENbHOCTH

CTYJICHTOB.
[Ipumepsl popm ydeOHBIX 3aHATUH C HCIIOJIB30BAHUEM TEXHOJIOTMHA MPOOJIEMHOTO
00yJeHUs:
[IpakTnueckoe 3aHsATHE B (OpMe NpaKTHKymMa — OpraHu3anus y4yeOHOW paboThl,

HafpaBJIeHHas Ha peIleHHEe KOMIUIEKCHOM y4eOHO-IO3HaBaTeNbHOM 3amauM, TpeOyromei ot
CTYyJIEHTa IPUMEHEHHUs KaK Hay4YHO-TEOPETUUECKUX 3HAHUH, TaK U IPAKTUYECKUX HABBIKOB.

3. WrpoBble TEXHOJIOTMH — OpraHu3anus oO0pa3oBaTeIbHOrO Ipoliecca,
OCHOBAaHHAasl Ha PEKOHCTPYKLUU MOJEIEH IOBEICHUA B PAMKax IPEIIOKEHHBIX CLEHApHBIX
YCIOBUH.

[Tpumeps! popm ydeOHBIX 3aHATUN C UCTIOIB30BAaHUEM UTPOBBIX TEXHOJIOTHIA:

JlenoBasi urpa — MOJAENMPOBAHUE PA3IUYHBIX CUTYyallMi, CBSI3aHHBIX C BBIPAOOTKON U
IPUHITHEM COBMECTHBIX pELIeHHH, 00CYXIE€HHEM BOIIPOCOB B PEXHUME MO3TOBOIO ILITypMa,



PEKOHCTPYKIMEH (PYHKIIMOHAIBHOIO B3aUMOACHCTBHSI B KOJUIEKTHBE U T.II.

4. TexHONIOrMM MPOEKTHOTrO O0Y4YEeHHsT — OpraHu3aunus 00pa3oBaTEIbHOTO
nporecca B COOTBETCTBHMH C aJTOPUTMOM IIO3TAIHOTO PEIIeHUs MPOOJEMHON 3amadd WU
BBITOJIHEHUS Y4eOHOTO 3a1aHus. [IpoekT mpesrmonaraeT COBMECTHYIO y4eOHO-I103HABATEIbHYIO
JeSITeBbHOCTh TPYHIIBI CTYJACHTOB, HAIPABICHHYIO Ha BBIPAOOTKY KOHIEMIIWH, YCTAHOBJICHHE
nenen u 3agad, GopMyIUPOBKY 0XKHIAEMbIX Pe3yJbTaTOB, OMpE/esIEHNE IPUHIIUIIOB U METOIUK
pellleHusT TOCTaBIEHHBIX 3aay, IUIAHUPOBaHHWE XoAa paboThl, MOUCK JOCTYMHBIX H
ONTUMAJIBHBIX PECYpPCOB, MOATANHYIO pean3aluio IlaHa padoThl, MPE3CHTALUIO PE3yIbTaTOB
paboThI, KX OCMBICIICHUE U PEIICKCHIO.

OCHOBHBIE THIIBI IPOEKTOB:

HccnenoBaTenbCKUil MPOEKT — CTPyKTypa mpuOmmkeHa K Qopmary Hay4dHOTO
UCCIIEIOBaHMS  (JI0OKa3aTeNbCTBO AKTYAJIBHOCTH TEMBI, ONpEeJesieHHe Hay4YHOH MpoOieMBbl,
npeaMera U O0bEKTa MCCIEOBaHUS, LENed W 3a1ad, METOJIOB, MCTOYHUKOB, BBIIBUKCHUE
TUIOTE3bl, 0000IIeHNHEe PE3YIbTATOB, BEIBOIbI, 0003HAYCHHE HOBBIX IIPOOIIEM).

TBopueckuili MpoOeKT, KaKk MpaBUIIO, HE HMEET AETalbHO MPOPAOOTAaHHOU CTPYKTYpHI,
yueOHO-TI03HABATENbHAS JIEATEIBHOCTh CTYJACHTOB OCYIIECTBISIETCS B pPaMKaxX paMOYHOTO
3aJjaHusl, TOJYUHSISICH JIOTUKE ¥ MHTepecaM y4aCTHUKOB IIPOEKTa, KaHPy KOHEUYHOTO pe3yibTara
(razera, puIbM, IPA3AHUK U T.I1.).

5. WHTepakTHBHBIE  TEXHOJOTHH —  OpraHM3anmusi  00pa3oBaTEIBHOTO
npolecca, KOTopasi Ipe/noJaraeT akTUBHOE U HEJIMHEHHOE B3aUMOJICHCTBUE BCEX YYACTHHMKOB,
JOCTUKEHUE Ha 3TOM OCHOBE JMYHOCTHO 3HAYMMOIO JJIi HUX 00pa3oBaTENbHOIO pe3yJbTara.
Hapsiny co cnenuanu3upoBaHHBIMUA TEXHOJOTHUSMHU TAaKOTO POAa MPHUHILUI HHTEPAKTUBHOCTH
NPOCIEKUBAETCS B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa3oBaTENbHBIX  TEXHOJOTHUH.
HHTepakTUBHOCTH MOJPa3yMeBaeT CyObEeKT-CyObEKTHBIC OTHOIICHUSI B X0/Ie 00pa30BaTeIbHOTO
mporiecca 1, Kak Cle/cTBIe, ((OpMHUPOBaHUE CaMOPa3BUBAIOIIEHCS MHPOPMAIIMOHHO-PECYPCHON CPEIBI.

[Tpumepsr ¢opM  y4eOHBIX 3aHSATHIA C HWCIHOJB30BAHHUEM CHEIHATH3HPOBAHHBIX
MHTEPaKTUBHBIX TEXHOJIOTHA:

- JeKurs oOpaTHOM CBSI3U — JIEKUUSA—TIPOBOKAIUS (M3JI0)KEHHUE MaTepuaa ¢
3apaHee 3alUTaHUPOBAHHBIMU OIIMOKaMU);

- JIEKIUsSI-Oecena;

- JEKIMS-TUCKYCCHS,;

- CEeMHHap-AUCKYyCCUsl — KOJUIEKTUBHOE 00CYXKJIeHHE KaKOro-TM00 CIIOPHOTrO
BOIIPOCA, MPOOJIEMBI, BBISIBICHHE MHEHUH B TPYIIIIE.

6. HNHpopManinoHHO-KOMMYHHUKALMOHHBIE 00pa3oBaTelbHble TEXHOJIOTMU —
opranu3zaiys 00pa3oBaTeIbHOTO MpoIlecca, OCHOBaHHAs HAa IPUMEHEHUH CIEeUaTU3UPOBAHHBIX
MPOrPaMMHBIX CPEJICTB U TEXHUUECKHUX CPEJCTB paboThI ¢ HH(OpMaLIUEH.

[Ipumepsl  Gopm  y4eOHBIX  3aHATHM €  HCIOJNB30BAaHMEM  HMH(OPMALMOHHO-
KOMMYHHKAIITHOHHBIX TEXHOJIOTHIA:

Jlexuus-Bu3yanu3anuss — U3JI0KEHUE COJEpKaHUS COMPOBOXKIAETCS TMpe3eHTaluuen
(TemMoHCTparuel yd4eOHbIX MaTepUalIoB, MPEICTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX CHCTEMax, B
T.4. WJUTFOCTPATUBHBIX, Ipa)MueCcKUX, ayJM0- U BUJICOMATEPHAIIOB).

[IpakTuyeckoe 3aHsATHE B (QOpMe Mpe3eHTAMH — MpeJCTaBIeHHE pPe3yJIbTaTOB
IPOEKTHOM HJIM HMCCIEI0BATENbCKON /EATENIbHOCTH C MCIOJIB30BaHUEM CIELUATN3UPOBAHHBIX
IPOTPaMMHBIX CpE/I.

VYienpHBI BeC 3aHATHH, TPOBOJAMMBIX B HMHTEPAKTUBHBIX (OpPMax, OIMpPEaesieTcs



[JIaBHOM II€JIbI0 MPOTpaMMbl, OCOOEHHOCTHbIO KOHTHHIEHTa OOYYalOIIMXCS U COJAEp>KaHUEM
KOHKPETHBIX JUCIMILUIMH, U B IIJIOM B Y4eOHOM INpOLIECCe OHH JIOJIKHBI COCTABISATh HE MEHee
OTIPENIeIIEHHOTO MPOIEHTA OT BCETr0 00beMa ayJUTOPHBIX 3aHATHH.



3 YcaoBus peanusanum 0011e00pa3oBaTebHON yU4eOHOW IMCHUIINHBI
MaremaTuka

OcBoenne mporpaMMbl y4eOHON TUCHMIUIMHBI MaTeMmaTuka IMpennojiaracT Hajludue B
npodeccHOHaIbHONH  00pa30BaTENbHOM  OpraHu3allMd, peaau3youeil  00pa3oBaTeNbHYIO
nmporpammy cpeaHero oomero oOpaszoBanus B mpenenax ocBoeHusst OIIOIT CIIO na 06aze
OCHOBHOTO 0011ero o0pa3oBaHus, y4eOHOro kaOuWHeTa, B KOTOPOM HMEETCS BO3MOXKHOCTH K
obOecrieunTh CBOOOAHBIN JocTynm B VIHTEpHET BO BpeMmsi Y4eOHOro 3aHSTHS U B TEPUOJ
BHEYUEOHOMU JesTeNIbHOCTH 00Yy4arOIINXCsl.

3.1 TpeboBanuss K  MHUHUMAJBHOMY  MAaTePHATbHO-TEXHUYECKOMY
o0ecIeYeHuIo

[TomemnieHne KaOMHETOB yIOBIETBOPSET TpeOoBaHusIM CaHUTAPHO-3MUIEMHUOIOTHIECKIX
npaBus1 1 HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHalleHO THUIIOBBIM OOOpYAOBaHUEM,
YKa3aHHBIM B HACTOSIIMX TPeOOBAHMIX, B TOM YHCIIE CHEIHATU3UpOBaHHAS ydeOHas MeOenb U
cpeacTBa OOy4YeHHs, JOCTATOYHBIMU JJIsS BBINOJHEHUS TPeOOBaHUN K YPOBHIO IMOATOTOBKH
o0ydJarouuxcsi.

Tabmuna 3- IlepedeHb CpencTB MaTepUATBHO-TEXHUYECKOTO OOecredyeHHs il OOydeHUS IO
0O/1.07 Maremarnka

HanMmenoBanune cienuajJabHbIX | OCHAIIEHHOCTD CIENHATBHBIX NIOMEIIeHHH M ITOMeIeHH i
NoOMeleHui U MoMelleH i JUISI CAMOCTOSITEJIbHOM padoThl
JJISICAMOCTOSITEJIbHOM PadoThI

Kabuner maTematuku Cron — 16 wrt., cTyn - 33 WT., NIpenoAaBaTebCckoe MecTo — 1
IIT., 10CKa yyeOHas - | 1T., mepcoHanbHbIN KOoMIbIOTED - 1
IIT., MHOTOQYHKIIMOHAJIBHOE YCTPOHUCTBO — | HIT.,
MYJBTUMEAUMHBIN MPOEKTOp — | 1IT., yueOHO-MeToInYecKas
JaUTEepaTypa, yueOHO-HarJIAJHbIE METOIUUYECKUE TTOCOOUS,
COOTBETCTBYIOIIEE TPOrpaMMHOE 0OecIieueHue, TaOIUIbI
«Anrebpa 1 Havyana aHanuza 10 ki.» - 17 mwT., TabauibI
«Anrebpa u Havyana aHanusa 11 ki.» - 15 mT., Tabnuib
«"eomerpus 10xi.» - 14 mr., Tabnuie! «I'eomerpus 11xm.» -
12 mr.

bubnuoreka, wuraneueiid 3an ¢ | Crox - 20 mrT., ety - 20 mT., pabdodee MEeCTo COTpyIHUKA - 2
BBIXO/IOM B CeTh MHTEepHET IIT., CTEJUIaXK — 25 IIT., CTEUIAX C MOCAT0YHBIM MOIyIeM — 1
IIT., IIKag) KaTaJIOXKHBIA — 1 1IT., TEPCOHAIBHBIN KOMITBIOTEP
C BBIXOJIOM B HHTEPHET U 00ecreueHrneM J0CTyIa B
AIIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO CPEay
akajeMuu — 17 mT., MHOTO() YHKIIHOHAJILHOE YCTPOMCTBO — 2

IT.

3.2 HNudopmanuonnoe odecneyenne 00yueHust

B 6ubnuoteunsiit GoHA BXOAAT ydeOHUKH, yueOHO-MeToanueckue KoMIuekTol (YMK),



o0ecrieynBarOIIMe OCBOCHUE YYEOHOW AUCHUILTMHBI MaremaThka, pEeKOMEHIOBAaHHBIC WU
JOMYIIICHHBIC [UIS HWCIOJb30BaHUSA B TMPO(ECCHOHANIBHBIX 00pa30BaTEIbHBIX OpPraHU3AIUIX,
peanu3yonmx 00pa30BaTENbHYI0 IMPOrpaMMy CpeIHEero oOmero oOpa3oBaHHsS B Ipenenax
ocoenust OITOIT CITO Ha 6a3e 0CHOBHOT'O 00IIIET0 00pa30BaHHUS.

B mporecce ocBoeHHs TporpaMMbl y4eOHOW JUCHHUILIMHBI MaTeMaTHKa CTYIACHTBI
JOJDKHBI UMETh BO3MOYKHOCTH JIOCTYIA K 3JCKTPOHHBIM YYEOHBIM MaTepualiaM [0 NPEAMETY,
UMCIOIIUMCSI B CBOOOJTHOM JIOCTyIe B ceTH VHTepHET (3JEKTPOHHBIM KHUTaM, MPAKTHKyMaM,
TecTaM U Jp.).

Cnmcoxk MCTOYHUKOB:

151 cTy1eHTOB:

1. HNanasa A.A. Martematuka : yueOHuk / A.A. Jlanasa. — 3-e¢ w3,
ucnp. u gon. — M. : UH®PA-M, 2017. — 544 c¢. — (Cpennee mnpodeccuoHaITbHOE
obpasosanue). http://znanium.com/catalog.php?bookinfo=774755

2. bamvakoB M.U. Maremaruka: yuebnuk / M.W. bammakos.- 2-e u3s.,

ctep.- M.: KHOPVYC, 2017.-394 c.-(Cpennee npodeccuonanbsHoe 00pa3oBaHue).

Jas nmpenonaBareJieii:

1. bapaymikun, B.B. Maremaruka. DneMeHTs! BbIciIeld MaTeMaTHKU: yueOHuK: B 2 T. T. 1
/ B.B. bapaymxkun, A.A. [IpokopseB. — M.: KYPC: UH®OPA-M, 2017. — 304 c. — (Cpennee
npodeccuonanbHoe obpaszoBanue). http://znanium.com/catalog.php?bookinfo=615108

2. bapaymkun, B.B. Maremaruka. D1eMeHTHI BbICIIeH MaTeMaTHKU: ydeOHuK: B 2 T. T. 2
/ B.B. bapaymxkun, A.A. [IpokopseB. — M.: KYPC: UH®PA-M, 2017. — 368 c. — (Cpennee
npodeccronanbHoe oOpaszosanue). http://znanium.com/catalog.php?bookinfo=872363

3. bammakos M.U. Maremaruka (CIIO). YyeOnuk : yyeOnuk / M.U. BammakoB. —
Mockga : KuoPyc, 2019. — 394 c. https://www.book.ru/book/929528/view2/1

4. boromonoB, H.B. Maremaruka: yueonuk g CIIO/H.B. boromonos, ILHU.
Cawmoiinenko.- M.: HOpaiit, 2017.-396 c. boromonos, H.B. IlpakTtuueckue 3aHsTHS 10
MareMaruke: yued. mocobue g CIIO.- 11- uzn. nepepab. u gom.- M.: FOpaiit, 2016.-495 c.

5. Mopnkosuu A.I'. AnreOpa u Hayana ananuza. 10 - 11 kmacesl. B 2-x 4. Y.1:YueOuuk
st obmeoOpazoBar. Yueb. 3aBenenuii/mon pea. A.I'. Mopakosuua.- M.: Muemosuna, 2013.-
399 c.

6. Mopakosuu A.I''Hawana amamuza. 10-11 xmacce.B  2-x.U.2 :Bagaunuk nams
obmeoOpazoBar. yue6. 3aBenmenuit/Ilon pea. A.I'MopakoBuua.-13-e  wu3am.,  crep.-
M.:Muemo3una,2013.-271 c.

7. IToropenoB A.B. I'eometpus.10-11 xn.— M: Ilpocsenienne,2011.-175 c.

HNHuTepHeT-pecypcsl
www.fcior.edu.ru (MupopmarimoHHble, TPEHUPOBOYHBIE W KOHTPOJBHBIC MaTEPHAIbI).
www.school-collection.edu.ru (Eaunas xosiekius iudpoBsIX 00pa3oBaTeIbHBIX PECYPCOB).

3.3 IlepeyeHb HH(POPMALHOHHBIX TEXHOJIOT U

B pamkax wW3ydeHHs IUCIHMIUIMHBI HCHOJB3YIOTCSA Cleayromue HH(OpMaIMoHHbIe
TEXHOJIOTHH:

— 3JIEKTPOHHBIE  00pa3oBaTelbHBIE PECypChbl, B KOTOpPble BXOJAT d3JEKTPOHHAs
oOpazoBatenpHas  cpera  AkageMuM  (pacmoiOKeHHas 10 JJIEKTPOHHOMY  ajpecy


http://znanium.com/catalog.php?bookinfo=774755
http://znanium.com/catalog.php?bookinfo=615108
http://znanium.com/catalog.php?bookinfo=872363
http://www.book.ru/book/929528/view2/1
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/

http://185.18.111.102/moodle/course/index.php?categoryid=54),

— DJICKTPOHHO-OMOMHOTEeYHAsT  cucTeMa  «Znanium.comy»  (pacmojioKEHHas  T10
snekTponHoMmy  azapecyhttp://znanium.com/catalog), smexTpoHHO-OMOIHMOTEYHAS  CHCTEMaA
«Ibooks.ru» (pacronoxeHHas o AIIEKTPOHHOMY ajpecy
https://ibooks.ru/home.php?routine=bookshelf);

— IPE3CHTAIIMOHHBIC MaTepHaibl, pa3padoTaHHBIE B MENAX BU3yaIH3alMA Y4eOHOTO
MaTepuala U MOBBIIICHHUS HATJISIIHOCTH O0YYCHHUS, B COOTBETCTBUH C KaJICHIAPHO TEMATUYCCKUM
TUTAHOM TI0 TUCHUTLINHE,

— B paMKax M3y4eHHs AUCIUIUIMHBI KCITONIb3yeTcs makeT nmporpamm Microsoft Office.

3.4 YcioBusi peaju3aiui MPOrpaMmal 1Jis1 00y4alONIUXCsl HHBAJIUI0B U JIUIL €
OrpaHMYEeHHBIMHU BO3MOKHOCTSAMM 3/10POBbSI

Copepxanne cpeaHero mpodecCHOHATBLHOTO O0pa3oBaHMS W YCIOBHUS OpraHU3aIlluu
00ydyeHus1 OO0y4yarImMXCcsi C OCOOBIMH O00pa30BaTEIbHBIMU TOTPEOHOCTSIMU  OIMPEACIISIOTCS
a/IalITUPOBaHHOM 00pa30BaTeIbHOM MPOrpaMMOi.

OOyuenne 1o 00pa3oBaTeIbHBIM IMPOrpaMMaM  CpeIHEro Mpo(ecCHOHATBHOTO
o0pa3oBaHusl OOYYAIOIIMXCS C OIPAaHUYEHHBIMH BO3MOXKHOCTSMH 3/10pOBbSl Ha (akyjabTeTe
CpeaHEero npogeccuoHaNbHOro 00pa30BaHus aKaJeMUN OCYILECTBISETCS C yYETOM OCOOCHHOCTEN
NCUXO(HU3UUECKOTO Pa3BUTHS, HHINBHIYaIbHBIX BO3MOKHOCTEH M COCTOSIHHUS 3[I0OPOBBS TaKUX
o0yyJaroumxcsi.

CrnienanbHbIe YCIOBHS BOCIUTAHUS U PA3BUTHSI TAKMX 00YYaIOIINXCsl, BKIIIOYAIOT B CEO:

- UCIOJIb30BAHUE CIELUAIBHBIX O0pa30BaTEeNbHBIX MPOTPaMM M METOJOB
00y4eHUsI U BOCITUTAHUS,

- UCMOJIb30BAaHUE  CIIEHUAIBHBIX y4eOHUKOB, Y4eOHBIX IMOCOOMH U
JUAAKTUYECKUX MaTtepuanoB 1o aucuuiuimHaMm  44.02.05 KoppekunoHHas menaroruka B
Ha4yaJbHOM 00pa3oBaHuUH,

- OCHAILlEHUE 3JIaHUsl CUCTeMaMH IPOTUBOIOXKAPHOM CUTHANIM3aLUU U
OTOBEILEHUs] C JYOJUPYIOIIMMH CBETOBBIMHM YCTPOHCTBaMH, HMH(GOPMALMOHHBIMH Tallo C
TaKTHWJIbHOW (IIPOCTpaHCTBEHHO-penbedHO) nHpopMaren u p.

- CHEelMaNbHbIX TEXHUYECKUX CpPEACTB OOYyYeHHUs KOJJIEKTUBHOIO U
UH/IMBUYaJIbHOTO TIOJb30BAHUS, HAIpUMEpP, MHCIOJIb30BaHUE MYJIbTUMEIUNHBIX CpPEJICTB,
HaJIMYMe OPITEXHMKH, CIaWJ-TIPOEKTOPOB, 3JEKTPOHHOM JOCKM C TEXHOJIOTHEH Ja3epHOro
CKaHUPOBAHUS;

- o0ecreyeHne BO3MOXKHOCTH JIUCTAHLIMOHHOTO OOy4YeHHs (9JEKTPOHHBIE
YMK n71s1 TUCTaHIMOHHOTO 00yUeHHsI, y4UeOHUKH Ha 3JIEKTPOHHBIX HOCUTENSX U JIp.)

- NpeOCTaBlIeHNEe yCIyr accUCTeHTa (IOMOIIHHMKA), OKa3bIBAIOIIErO
00y4aromuMcsi HEOOXOIUMYIO TEXHUYECKYIO TIOMOIIb,

- HAJIMYME KOMITBIOTEPHOW TEXHUKH W CIIEIHAIBHOTO TPOTPAMMHOTO
o0ecrieyeHus, alanTHPOBAHHBIX JJIs1 UHBAIU0B U Jinull ¢ OB3;

- o0ecrniedyeHre ocTyna B 37aHUsl 00pa30BaTeNIbHBIX OpraHU3aluil U JIpyrue
ycioBus, 6e3

KOTOPBIX HEBO3MOXXHO WJIM 3aTPYJAHEHO OCBOEHHE O00pa30oBaTeIbHBIX MPOrpamMM
00y4aroIUMHUCSIC OTPAHUYCHHBIMUA BO3MOXHOCTSIMU 3/10POBBSI.

- KOMIUIEKTOBAHUE OHOIMOTEK CIICNUAJIBHBIMH adalITUBHO-TECXHUYCCKUMU


http://185.18.111.102/moodle/course/index.php?categoryid=54)
http://znanium.com/catalog)

cpeacTBaMu s vHBaNuAoB W Jun ¢ OB3 (roBopsimuMu KHUTamMM Ha Quieni-kaprax u
CIEIMAILHBIMU ariapaTaMy [Tl ©X BOCIIPOU3BEICHUS ).

B 1menmsx JOCTYMHOCTH TIONyYeHUs CpeIHero NpodeCCHOHAIBHOrO0 00pa30BaHUS
oOydJaromuMucs ¢ 0coObIMH OOpa3oBarelnbHBIMU mOTpeOHOCTSIMEH —akagemueir HMMCUT
oOecrnieunBaeTcs:

1) nnst 00y9arOMXCSI C OTPAHMYCHHBIMU BO3MOXHOCTSMH 3/I0POBBS 110 3PEHHUIO:

- ajanTanus o(puUIHAIBHOrO caiiTa akanemMuu B ceTu MHTepHET ¢ ydeToM
0COOBIX MOTPEOHOCTEH MHBAJIHMIOB IO 3PEHUIO C MPHUBEICHHEM HX K CTAHAAPTy JOCTYITHOCTH
Be0- KOHTEHTA U BEO-CEPBHUCOB;

- pa3MeleHre B JOCTYMHBIX JJs1 OOYYarOUIUXCsl, SBIISIOUIMXCS CIETBIMH
WA CIAa0OBUIAIIMMH, MeCTaXx W B aJanTUpOBaHHON ¢opme (C ydeToM HX 0COOBIX
NOTPeOHOCTEH) crpaBoYHON MH(OpPMAIMKH O PACIIUCAHUM JICKIUH, yUeOHBIX 3aHATUN (IOJKHA
OBITH BBIMIOJHEHA KPYMHBIM (BBICOTA TPOINMUCHBIX OyKB HEe MeHee 7,5 cMm) penbedHO-
KOHTPACTHBIM Ipu(TOM (Ha 6estom uin xENToM Goue) u npoaydaupoBana mpudTom bpaiins);

- o0ecrieueHre BBINTyCKa allbTEPHATUBHBIX (DOPMATOB MEYATHBIX MATEPHAJIOB
(xpynHbIN mIpUdT WK ayauodanisl);

- obecrieueHne JOCTyma OOYYaromerocs, SBJSIONMIETOCS — CJIENbIM U
UCTIONB3YIONIET0  cO0aKy-MOBOABIPS, K  3/JaHUI0  OOpa3oBaTeNbHOW  OpraHU3allHH,
pacrojararomero MecToM i pa3MelleHUsT COOAKU-TIOBOABIPS B 4Yachl OOyYEHHUS CaMOro
oOyuJaromerocs;

2) 1151 00YYAOIIMXCSI C OTPAHUYCHHBIMU BO3MOXHOCTSIMHE 3I0POBBSI I10 CITYXY:

- OyOMUpOBaHHE 3BYKOBOW CIPAaBOYHOW HMHGOpMAIMA O PACIHCAHUH
yueOHBIX 3aHATUH BU3YyaJIbHON (YCTaHOBKA MOHHUTOPOB C BO3MOXXHOCTBIO TPAHCISALIUU
CyOTUTPOB (MOHHUTOPBI, WX pa3Mepbl U KOJIHMYECTBO HEOOXOAHMMO OINpPEAENsATh C Y4YETOM
pa3MepoB MOMEIIECHH );

- o0ecrieyeHne HAJISKANIMMUA 3BYKOBBIMH CPEJICTBAMH BOCIIPOW3BEICHHS

uHpOpMaInu;
3) aist  0Oy4aromuXcsi, HMMEIOLIMX HAPYIICHHsS OINOPHO-IBHIaTeIbHOTO —amiapara,
MaTepHaIbHO-TEXHUUECKUE yCIIOBHUS JIOJKHBI o0ecreunBaTh BO3MOXHOCTb

OecIpensTCTBEHHOr0 AOCTyNa O0O0ydJarouuxcsi B y4deOHble NMOMEIIEHUs, TyaJleTHble M Jpyrue
MIOMEMICHUST 00pa30BaTeNbHONW OpraHW3allMk, a TaKke UX MpeOblBaHUE B YKAa3aHHBIX
MOMEMICHUAX (HAIWYHME IMaHAyCOB, TMOPYYHEH, paCIIMPEHHBIX JBEPHBIX MPOEMOB, JU(TOB U
JIPYTUX IPUCIIOCOOJICHUN).

[Ipu mnomydenun cpegHero mpodecCHOHATBHOTO 00pa3oBaHUs OOYYAIOIIUMCS C
OTPAaHWYEHHBIMH BO3MOXKHOCTSMH  37I0POBBSl  aKaJeMHEl MpenocTaBIsitoTca  OecriaTHO
CreluanbHble Y4eOHUKH W Y4eOHBbIE MOCOOMS, MHasg ydeOHas JIuTeparypa, a TakkKe YCIyrd
CYpJIOTIEPEBOJUMKOB U TU(IIOCYPIOTIEPEBOTUUKOB.



4 XapakTepuCTHKA OCHOBHBIX BH/IOB JAeSITEJILHOCTH O0YYalOIIUXCH 10
o01reo0pa3oBaTebHOI y4eOHOI Tucnunaude MaremaTuka

Conepixxanue XapakTepucTuKa OCHOBHBIX BH/J0B Y4eOHOH /1esiTeJIbHOCTH
o0y4eHust CTYJ€HTOB
(Ha ypoBHe y4eOHBIX JeHCTBHIl)
BBenenue O3HakOMJIECHHE C POJIbI0 MaTeMaTHKHU B HayKe, TEXHUKE, IKOHOMUKE,
MH(POPMALIMOHHBIX TEXHOJIOTUSAX U MPAKTUIECKOHN NeSTeTbHOCTH.
O3HakoOMJIEHUE C HEJISIMU U 33Jja4aMH U3Y4YEeHUsI MaTeMaTUKU MPU
ocoenuu npodeccuit CI1O u cnennansHocTeit CITO
Auredpa
Pa3Burtne Brmonnenue apudmernyeckux AeWCTBUN HAJ YMCIaMH, COYETas YCTHBIC

NMOHATHUSA 0 YUCJI€e

Y IIUCbMEHHBIE IIPUEMBI.

Haxoxxnenue mnpuONMIKEHHbIX 3HAYEHMH BEJIMYMH W IOTPELIHOCTEH
BBIYUCIICHUH (aOCOJTIOTHON M OTHOCUTENBHOH); CpaBHEHHE YHCIOBBIX
BBIPAKCHU.

Haxoxxnenne ommOoK B MpeoOpa30BaHUAX M BEIYUCICHUSIX (OTHOCUTCS
KO BCEM IIYHKTaM IIPOrpaMMbl)

Kopuu, crenenn,
JOorapu(pmol

O3HaKOMJIEHHE C MOHATHEM KOPHS N-U CTENEHM, CBOWCTBAMU PaJUKaJIOB
Y IIPaBUJIaMHU CPABHEHUS KOPHEH.

DopMyIMpOBaHUE ONPENEICHHs KOPHS U CBOMCTB KOpHEH. Boluncienue
Y CPaBHEHUE KOPHEH, BBIINIOJIHEHUE IPUKUAKY 3HAYEHUSI KOPHSL.
[IpeoOpa3oBaHre 4YMCIOBBIX M OYKBEHHBIX BBIPAXKEHHM, COJEpKAIIMX
pajuKabl.

BeimmonHenne pacuetoB 1o GopMmysaMm, COJEpKalIUM  PaJuKabl,
OCYIIECTBIIsI1 HEOOXOIMMBIE MTOJICTAHOBKU U MpeoOpa3oBaHUsl.
OmnpeneneHne paBHOCWIBHOCTH BBIPDAKEHUN € pagukanamu. Pemienne
UPPALMOHAIIBHBIX YPaBHEHUI.

O3HaKOMJICHHE C MOHSATUEM CTENEHHM C ACUCTBUTEIBHBIM IIOKA3aTEIIEM.
HaxoxxneHue 3HaueHMH CTENEHH, MCIONb3ysl MHpU HEOOXOIMMOCTH
MHCTPYMEHTAIILHBIE CPEJICTBA.

3anucbiBaHUE KOpHS N- CTENEHW B BUAE CTENEHH C JPOOHBIM
MoKa3zaTesieM U Ha00OpOT.

@opMy/IMpOBaHHE CBOWCTB CTENEHeW. Beluuciaenue creneHen ¢
paloHaJIbHBIM  [IOKA3aTENEM, BBIIOJHEHHWE NPUKUAKH 3HAUYECHHUSA
CTENEHH, CPABHEHHUE CTEIICHEM.

[TpeoOpa3oBaHue YHMCIOBBIX M OYKBEHHBIX BBIpRKEHHUH, COJEpiKaIINX
CTENEHM, INMPHUMEHSISI CBOWCTBA. PelleHne NoKa3aTeNbHBIX YPaBHEHUH.
O3HakoOMJIEHHE C NPUMEHEHUEM KOpPHEH U CTENEHEH IpPH BBIYUCICHUU
CpPEIHMX, JEJIEHUH OTPE3Ka B «30JI0TOM CeUYEeHUN». Pemenue
MIPUKJIAIHBIX 3a/1a4 Ha CJI0’KHBIE MPOLICHTHI

IIpeoOpa3oBanue
aJredpanvecKux
BbIPAKEHU I

BrimonHenne mnpeoOpa3oBaHWil  BBIpAXECHHH, NpuUMeHeHHe (GOopMyII,
CBSI3aHHBIX CO CBOWMCTBAMU CTETICHEH U JTorapru(MoB.
Onpenenenne o0JacTH JOMYCTHUMBIX 3HAUYEHUH JOrapu(MUUECKOTrO
BbIpakeHHs. PemieHue norapuMuieckux ypaBHEHUN




OCHOBbI TPUTOHOMETPUU

OcHOBHbIE W3yueHne paIuaHHOTO METO/1a U3MEPEHUS YIJIOB BPAIEHUS U UX CBSI3H C
MOHATHSA rpagycHoil mepoil. M300paxkeHue yrioB BpallleHUS Ha OKPYKHOCTH,
COOTHECEHHE BEJIMUMHBI YTJIa C €r0 PACIIOIOKCHHUEM.
dopmynupoBaHue ONpPEEIeHUI TPUTOHOMETPUIECKUX (DYHKITHH 15
YIJIOB TOBOPOTAa M OCTPHIX YIJIOB MPSIMOYTOJIBHOTO TPEYTOJIbHUKA H
00BSCHEHHE HX B3aHUMOCBSI3U
OcHOBHBbIE [TprMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB IS
TPUTOHOMETPHUYEC | BEIYMCICHUS 3HAYCHUH TPUTOHOMETPUYECKUX (DYHKIMI 110 OHOM M3 HUX
KHe TOXkKIecTBa
IIpeo6pa3zoBanus | V3yyeHne OCHOBHBIX (OPMYN TPUTOHOMETPUHU: (OPMYIBI CIOKEHUS,
npocTedmmx yIBOCHHUS, MPEOOPa3OBaHUS CYMMbl TPUTOHOMETPHUYECKUX (DYHKIHMHA B
TPUTOHOMETPHUYEC | IPOM3BEACHUE M IPOU3BEIACHUA B CYMMy U NpPHUMEHEHHE Ipu

KHUX BbIPasKeHH I

BBIUUCJICHUHN 3HAUCHUA TPUTOHOMCTPHUYCCKOTI'O BBIPAKCHUS U YITPOIICHUA
€ro.

O3HaKOMJICHHE CO CBOMCTBAMU CUMMCTPHHU TOYCK Ha €IMHUYHOU
OKPY?KHOCTH U IPUMCHCHHUC UX JJIS1 BBIBOJA (1)OpMy'J'I IMPpUBCACHUS

IIpocreiimme
TPUIOHOMETpHYEC
KHe YpaBHEHHS U

Pemenne mo ¢opmynam M TPUTOHOMETPHUYECKOMY KPYTY MPOCTEHUIINX
TPUTOHOMETPUYECKUX YPABHEHUM.
[IpumeHeHrne OOIIMX METONOB pEIICHUs ypaBHEHUN (IIPUBEACHUE K

Hepagencmea JMHENHOMY, KBAaJpaTHOMY, METOJ Pa3JIOKEHUS Ha MHOXXMTEIH, 3aMEHBI
HNEPEMEHHOI) IPU PELIeHNH TPUTOHOMETPUUECKUX YPaBHEHUH.
Ymenue OTMEYaTh Ha Kpyre peleHus IPOCTEHIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB
Apkcunyc, O3HakoMJIEHHE C TOHATHEM OOpPaTHBIX TPUTOHOMETPUUECKHUX (YHKIUI.
APKKOCHHYC, N3yuenune omnpeneneHui apKCHHYCa, ApKKOCUHYCa, apKTAHTE€HCA YUCIa,
APKTAHI€HC (bopMynupoBaHUE UX, N300paXKeHNe Ha eAMHUYHON OKPYKHOCTH,
L (WE] MPUMEHEHNE NIPU PEILICHUU YpaBHEHUM
®YHKIMH, X CBOMCTBA U TPADUKU
DyHKIHH. O3HaKOMJIEHHE C TIOHATHEM IIEPEMEHHOM, IpUMEpaMH 3aBUCUMOCTEN
HHonsiTne 0 | MEXIY IIEPEMEHHBIMU.
HeNpepbIBHOCTH O3HakoMJIEHHE C TOHSATHEM Trpaduka, onpeAeseHUe MPUHAIIEKHOCTU
pyHKUIHT Touku rpaduxky o¢yHkuuu. OmpeneneHue no Gopmyne mnpocreimen
3aBHCUMOCTH, BuAa ee rpaduka. BolpaxkeHue mno ¢opmyne omHOU
MIEPEMEHHOM Yepe3 Apyrue.
O3HakoMmJIeHHE C oOmpeneneHueM (QYHKUUHU, (GOpPMyIUpOBaHHE €ro.
Haxosxnenue obiactu onpeseieHns 1 06JacTu 3HaueHu QyHKIH
CpoiicTBa O3HakomiieHHEe ¢ TMpuMepaMu (YHKIIMOHAJIBHBIX 3aBUCHMOCTEH B
(pyHKuMu. peaNbHBIX MTPOLIECCAX U3 CMEKHBIX JTUCLIHILINH.
I'padmyeckasn O3HakOMJIEHHE C JI0KA3aTEIbHBIMHU PACCYKIEHUSMHA HEKOTOPBIX CBOMCTB
HHTEpNpeTanus. | JUHEHHOW U KBaJpaTUUHOM (YyHKUIMH, NpOBEAEHHUE UCCIEIOBAHUS
IIpumepsl JUHENHON, KyCOYHO-JIMHEWHOM, IpOOHO-TMHEWHON M KBaJpaTHYHOI
¢pyHkmmonaabHbl | QyHKIMH, nocTpoeHue ux rpaduxos. [loctpoeHue u ureHHe rpaguKoB
X ¢bynkuunit. Uccnenoanue GpyHKIUH.

3aBHCHMOCTEH B

CocraBieHue BHU 0B (I)yHKI_II/II\/'I 0 JaHHOMY YCJIOBHIO, PCHICHUC 3a/1a4 Ha




pealibHbIX

IKCTPEMYM.

npoueccax u | Beimmonnenue npeodpazoBanuii rpaduka GpyHkuun

SIBJIEHHSIX

OopaTHble W3ydyeHnue moHATUA OOpaTHOM (YHKUMU, ONpeleleHue Buia U

bynkun nocrpoeHue rpaduka oOpaTHOW (YHKIMM, HAXOXIEHHE ee o0yactu
omnpeneneHus U ooactu 3HaueHui. [Ipumenenue cBoicTB pyHKIMH npu
UCCJIEIOBAaHUH YPAaBHEHUN U PELICHUH 33/1a4 Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHSATHEM CIIOKHOU (DYyHKIUU

Crenennsbie, Bbruucnenne  3HaueHWi — QYHKOME 1O 3HAUYEHUIO — apryMeEHTa.

nokasarejbHble, | OmpeneneHue TOJOXKEHUS TOYKM Ha TpauKe Mo ee KOOpAMHATAM M

JorapuMmu4ecKu | HA00OPOT.

e u | lcnonb3oBanue cBONCTB (GYHKIIHI JIJIsl CpPaBHEHUS 3HAUCHUI CTENeHeH

TPUTOHOMETpHUYeC

KHe

yHkum. 1 J1I0rapu(MoB.

Oo0paTtHble [Toctpoerne rpadUKOB CTENEHHBIX H JIOTapUPMUYECKUX (DYHKITHIA.

TpUroHoMerpuuec | Pemenune mokazatenbHbIX U JIOTapU(PMUIECKUX YPAaBHEHUH U HEPABEHCTB

KHe pyHKIun

10 U3BECTHBIM AJITOPUTMAM.
O3HaKOMJICHHE C TOHATHEM HENPEPHIBHOW MEPUOIUYECKON (PYHKIIUH,
dbopMynupoBaHUE CBOWCTB CHHYca M KOCHHYCA,
rpaduKoB.

O3HakoMJIEHHE C MOHATHEM TapMOHHUYECKHMX KOJeOaHUM M NpUMepamu
rapMOHUYECKUX KOJIEOAHMH JUIsl ONHCaHMsI NPOLIECCOB B (U3UKE U

IIOCTPOCHUEC HX

JOpyrux o0JacTsax 3HAHUS.
O3HakOoMJIEHHME C TIOHATHEM pa3pbIBHOW MNEPUOAMYECKON (QYHKIIHUH,
(GbopMyIMpOBaHUE CBOWCTB TaHIN€HCAa W KOTAHI€HCa, MOCTPOEHHE HX

rpaduKoB.

[IpumeHenne  cBOMCTB  (QYHKUMH  JUIi  CpaBHEHUs  3HAYCHUH
TPUTOHOMETPUUYECKUX  (DYHKIMHA, peleHuss TPUTOHOMETPUUECKUX
YpaBHEHUM.

[Toctpoenne rpadukoB OOpaTHBIX TPUTOHOMETPUYECKHX (YHKIMHA H
ornpezeneHue no rpagukaM ux CBONCTB.
Brimonnenue npeoOpa3oBanust rpapukoB

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

ITociaenoBaTeJbLHO
CTH

O3HaKOMIJICHHE C IMOHSATHEM YHCIOBOU MMoCJICAO0BATCIbHOCTH, criocooamMu
€€ 3aJlaHus1, BBIYMCIICHUAMUA €€ YJICHOB.

O3HaKOMJICHHE C TIOHATUEM npeacia
O3HaKOMJICHHE C BBIYMCICHHEM CYMMBI OCCKOHEYHOr0 YHCIIOBOTO psAaa

OCICa0BATCIBHOCTH.

Ha  TpUMepe  BBIYHCIEHUS CyYMMbl OECKOHEYHO  yObIBaromieu
T€OMETPUUYECKON MPOTPECCUM.
Pemenne 3amadu Ha mnpuMeHeHue GOpMyIbl CyMMbl OECKOHEYHO

yOBbIBaIOLIEi reOMETPUUECKON TPOrpPecCUuu

IIpousBoanas u ee
NpUMEHeHHne

O3HaKOMJICHHE C ITIOHITUECM HpOI/I3BOI[HOI7L
I/I3yquI/1e )51 (I)OpMy.]'II/IpOBaHI/IC €€ MCXAHUYCCKOIO U TCOMETPHUYCCKOIO
CMbICJIA, U3YUCHUC aAJITOPUTMA BBIYHUCJIICHUA HpOI/I3B0,[[HOI>'I Ha OpuMepe




BBIYUCIICHUSI MTHOBEHHOM CKOPOCTH M YIJIOBOTO KO3 dHIMEHTa
KacaTeJIbHOM.

CocraBneHue ypaBHEHHUs KacaTeIbHOM B 0OIIEM BH/IE.

YcBoenne mpaBun auddepeHpoBaHUs, TAONMIBI  TPOU3BOIHBIX
AIIEMEHTapHbIX (YHKIUH, MpuUMeHeHue i auddepeHnupoBaHus
GbyHKIMI, cOCTaBlIeHUs] ypaBHEHUS KacaTEIbHOM.

W3ydyeHue TeopeM O CBSI3U CBOMCTB (YHKUMH U TMPOU3BOJAHOIM,
bopMynupoBKa HX.

[IpoBeneHue ¢ TMOMOIIBIO TPOU3BOJHOM HCCIEeNOBaHUA (DYHKIHH,
3ajlaHHOM (POpPMYITOH.

YcTaHOBIEHUE CBA3M CBOWCTB (DYHKIMM W TPOU3BOJHOH IO UX
rpadukam.

[TpumeHneHre MPOU3BOIHOMN Ui PEIlIeHUs 3a]]a4 Ha HAX0XKICHUE
HauOO0JIbIIIEr0, HAMMEHBIIIETO 3HAYSHHS U Ha HAX0XKJIEHUE IKCTpeMyMa

IlepBooOpa3nasi u

O3HaKoOMJICHHE C TOHATHEM HHTCIrpajia u HepBOO6p3.3HOI7I.

HHTErpaJ N3yueHue npaBuiia BEIYUCIEHHS IepBO0Opa3HOl U TeopeMbl HproToHa—
JlelibHuua.
Pemenne 3amad Ha CBS3b NEPBOOOpa3HON W €€  MPOM3BOJIHOM,
BBIYHUCIICHHE NTEPBOOOPA3HOM I TAHHOU ()YHKIIHH.
Pemenne 3amady  Ha [PUMEHEHHE HWHTErpaja Uil  BBIYMCIICHHS
(bu3nUecKrX BEITUYMH U IUIOIAAeH
YPABHEHUA U HEPABEHCTBA
YpaBHeHus u | O3HaKOMJIEHHE C MPOCTEUIIMMU CBEACHUSAMHU O KOPHAX alredpanyeckux
CHCTEMBI YPaBHEHUH, NOHATUAMU UCCIIEIOBAHNS YPABHEHUIM U CUCTEM YPABHEHUM.
YPaBHEHHUI. N3yuenne TeOpuM paBHOCUIBHOCTH YpPAaBHEHUH M €€ IPUMEHEHHS.

HepaBencrtBa u
CHCTEMBI
HEPaABEHCTB c
ABYyMS
nepeMeHHbIMH

[ToBTOpEHHE 3amucu pelleHus CTaHAAPTHBIX YpaBHEHUH, IPHEMOB
npeoOpa3oBaHrs ypaBHEHUN AJIsl CBEACHUSI K CTAHJAPTHOMY YPaBHEHUIO.
Pemenne  palMOHAJIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTEJIbHBIX U
TPUTOHOMETPUUYECKUX YPABHEHHUM U CUCTEM.

Hcnonb3oBanue cBOMCTB W rpadukoB (QYHKUMH uid  pellieHus
ypaBHeHHUH. [IoBTOpeHNE OCHOBHBIX IPUEMOB PELLIEHUS CUCTEM.
Pemenne ypaBHEHUIl ¢ NMPUMEHEHUEM BCEX IMPUEMOB (pasloKEHUs Ha
MHOJKWUTEIHM,  BBEJIEHUS  HOBBIX  HEU3BECTHBIX,  IOJCTaHOBKH,
rpagu4IecKoro MeTo1a).

Pemenne cuctem ypaBHEHHUH C NPUMEHEHHEM pa3IMYHBIX CHOCOOOB.
O3HakomiieHHEe ¢ OOMIMMU BOMNPOCAaMHU PpEIICHUS HEpPaBeHCTB U
UCTOJIb30BaHUE CBOMCTB U TpaguKOB (GyHKIMH TpU  peleHuH
HEPABEHCTB.

Pemenne HEpaBEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM pa3IUYHbIX
CIOCO00B.

[TpumeHeHre MaTeMaTUYECKUX METOJIOB ISl pEIICHUS

COJIepKaTeNbHBIX 33/a4 M3 Pa3IMYHBIX o0JacTell HayKH U MPaKTUKU.
WuTepripeTpoBaHUe pe3ysbTaTOB C YUETOM pealbHbIX OIrpaHUYCHHM

3JEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN U CTATUCTUKH

OcHOBHBIE

I/I3yquI/Ie ImpaBujia KOM6HH8.T0pI/IKI/I U TPHUMCHCHUC TIpU PCHICHUN




NOHATHS KOMOWHATOPHBIX 3a/1a4.
KoMOMHaTopuku | PemieHne KOMOWHATOPHBIX 3aJad METOAOM Iepebopa M MO MpPaBUILY
YMHOXEHHUS.
O3HakOMJIEHHE C TOHATHSAMH KOMOMHATOPUKU:  pa3MEIICHUSMH,
COYETaHUSIMU, IEPECTAHOBKAMU U (POPMYJIaMH I UX BBIUUCIICHHUS.
OObsicHeHMEe M NpuUMeHeHue (opMysa A BBIYMCICHUS pa3MEILEHU,
IIEPECTaHOBOK M COUYETAaHUH MPU PELICHUM 3a/1a4.
DJIeMeHThI MN3yuenne  KIIaCCUYECKOrO0  ONPENENICHUs  BEPOSTHOCTH, CBOWCTB
Teopuu BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEM.
BepPOSAATHOCTEi PaccmoTpenue npumMepoB BbIUKCIEHMS BEposiTHOCTEN. Pemenue 3anau
Ha BBIYMCIIEHUE BEPOATHOCTEH COOBITUI
IIpencrasiaenue O3HakoMJIeHHME ¢ MPEACTAaBICHUEM  YHMCIOBBIX JAHHBIX M HX
JAHHBIX XapaKTepUCTUKAMHU.
(Tabdimubl, Pemenne mnpakThueckux 3agady Ha o00paOOTKy YHCIIOBBIX JIaHHBIX,
AUATPaMMBl, BBIUMCJICHUE UX XapPAKTEPUCTUK
rpaguxu)
IF'EOMETPUA
IIpsimble ®opMyIMpOBKAa U NPUBEICHUE [10KA3aTENbCTB IMPU3HAKOB B3aMMHOIO
IUIOCKOCTH pacrosokeHus NpSAMBIX U IUIOCKocTed. PacriozHaBaHue Ha 4epTexax U
NPOCTPaHCTBE MOJEJSAX Pa3JIUYHbIX CIydyaeB B3aUMHOIO PACIOJIOKEHHUS IPAMBIX U

MIJIOCKOCTEM, apryMEHTUPOBAHUE CBOUX CYKICHUM.

dopMyIHpOBaHUE ONPEACICHHH, IPU3HAKOB U CBOKMCTB NapaJljICIbHBIX U
MEPIECHANKYJISIPHBIX IUIOCKOCTEH, ABYIPAHHBIX M JIMHEHMHBIX YIJIOB.
Bremoanenue

IIOCTPOEHUs YIVIOB  MEXKIY

IJIOCKOCTBIO, MCKY IIJIOCKOCTAMMU 110 OIMMCAHWIO U PACIIO3HABAHWEC UX HaA

IPSIMBIMH, TPSIMOU H

MOICIAX.
HpI/IMeHeHI/Ie INIPU3HAKOB U CBOICTB PacCIIOJIOKCHUA IIPAMBIX U
IUIOCKOCTEM IIpu pCUICHUU 3a1a4.

H3o00paxeHnne Ha pUCYHKAX M KOHCTPYMpPOBaHHE Ha MOJENSIX
NEePHEHANKYISIPOB U HAKJIOHHBIX K MJIOCKOCTH, IMPSIMBIX, MMapaiIebHbIX
MJIOCKOCTEH, YIIOB MEXAy MNPSIMOM W TUIOCKOCTBIO M OOOCHOBaHME
MIOCTPOEHUS.

Pemenne 3ala4 Ha BBIYHUCJICHUEC F'COMCTPHYCCKUX BCINYHH. OmnuceIBanue
pacCcTodHrd OT TOYKH OO IINIOCKOCTHU, OT pr[MOﬁ A0 IIOCKOCTHU, MCKIY
MEXIY  CKpPELIMBAIOIIMMUCS MEXIY
MPOU3BOIBHBIMU (PUTYpaMH B IIPOCTPAHCTBE.

dopMyIHpOBaHUE M JIOKAa3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUSIX

(TeopeM cylecTBOBaHUs, CBOIMCTBA).

IJIOCKOCTAMMU, IIpsAMBIMH,

N3o00pakeHne Ha 4epTekax W MOJEIAX PACCTOSHUS U OOOCHOBAaHHE
CBOMX CYXJCHHUM.

npoctpanctBe. [lpumeHenue ¢opMyn U TeOpeM IUIAHUMETPUM s

Ompenenenve W BBIYKUCICHHUE PACCTOSHUN B
perieHus 3a1ad.

O3HakoMJIEHHUE C TMOHSTHEM MapaUIEIbHOTO TMPOEKTUPOBAHUS M €ro
cBoiicTBaMu. DOpPMyIHPOBAHUE TEOPEMBbI O ILJIOMIAAXW OPTOTrOHAIBHOU
MPOEKIIMM MHOTOYTOJIbHUKA.




[IpumeHeHne Teopuu Ui OOOCHOBAaHHUS IMOCTPOCHHH M BBIYUCICHHA.
AprymMEHTUpOBAaHUE CBOUX CYKIEHUN O B3aMMHOM PACIIOJIOKEHUH
IPOCTPAHCTBEHHBIX QUTYD

Mmuororpannukn | OnucaHne M XapakTEpUCTUKA PA3IMYHBIX BUAOB MHOIOTPaHHMKOB,
IIEPEYUCIICHNE UX 3JIEMEHTOB U CBOWCTB.
N300pa’keHre MHOIOIPDAaHHUKOB U BBIIOJHEHHE IIOCTPOEHHUS Ha
N300paKeHHUSIX U MOJIENISIX MHOT'OI'PaHHUKOB.
Boeluncienye JMHEHHBIX 3JIEMEHTOB W YIJIOB B IIPOCTPAHCTBEHHBIX
KOH(UTypanusix, apryMeHTUPOBAHUE CBOUX CYKIACHUH.
XapakTepucTuka U U300pakeHUuEe CEUEHUs, pa3BEpTKU MHOTOTPaHHUKOB,
BBIYMCJICHHE TUIOIIAJIEH TOBEPXHOCTEM.
[ToctpoeHnne mpocTEMIINX CEYEHUH KyOa, MPHU3MBI, ITHPAMHIBL
[TpumeHeHue GpakToB U CBEICHUN U3 IIAHUMETPHUH.
O3HakoMJIEHHE € BUJAMU CUMMETPUI B IPOCTPAHCTBE, (hOpMyIUpOBaHHE
OINpPECIICHUN U CBOWCTB. XapaKTEpPUCTUKAa CUMMETPUHN TEJl BPALICHUS U
MHOT'OTPaHHHUKOB.
IIpuMeHeHne CBOMCTB CHMMETPUHU IIPU peuieHuu 3anad. Vcrnons3oBanue
IPUOOPETEHHBIX 3HAHUM JUIs UCCIEJOBAaHMS U MOJCIUPOBAHUS
HECJIOKHBIX 3a7a4.
N300paxeHre OCHOBHBIX MHOTOI'PAaHHUKOB U BBIIIOJIHEHUE PUCYHKOB
II0 YCJIOBUSAM 3a7a4

Tena O3HakomJieHHME C BHJaMM Tell BpalleHus, (GopMynupoBaHue HX

MOBEPXHOCTH OTIpEeICTICHUI U CBOMCTB.

BpaIeHus dopMyIHpOBAHUE TEOPEM O CEYCHHH IIapa IJIOCKOCTBIO U IUIOCKOCTH,
KacaTelbHOHU K cdepe.
XapakTepHucTuka U n300pakeHHe TeJl BPAIlIeHUs, UX Pa3BEPTKHU, CEUEHUS.
Pemienne 3amad  Ha MOCTPOEHHWE CEUEHMM, BBIYMCICHUE JUIMH,
paccrosaHui,  yrioB, IUomane. [IpoBeneHwe  J0Ka3aTeNbHBIX
paccyXJIeHUI MpHU PEIIeHUH 3aau.
[IpuMeHeHne CBOMCTB CHUMMETPUM TMpU PELIEHWH 3aJad Ha Tela
BpallleH!s1, KOMOMHAIINIO Tel.
N300paxkeHNe OCHOBHBIX KPYTJBIX TeI W BBIMOIHEHHUE PHCYHKa IO
YCIJIOBHIO 33]1a4l

I/I3Mepemm O3H&KOMJ’I€HI/I€ C TIIOHATUAMHU IUIOIIAAN U O6’I>€Ma, akKCuomMamMmu #u

reoMeTpumn CBOWCTBaMH.

Pemenne 3amad Ha BBIYMCIEHHE IUIOINAACH IUIOCKMX (QUIyp ¢
NPUMEHEHHEM COOTBETCTBYIOUIMX (OpMYN U (aKTOB U3 TUIAHUMETPHH.
W3yueHne TeopeM O BBIYMCICHHMM OOBEMOB MNPOCTPAHCTBEHHBIX Te,
peleHue 3aja4y Ha IpuMeHeHne (opMyIT BEIUMCIEHUS 00bEMOB.
W3yuenne ¢opMyn A BBIUMCIEHHUS IUIOINAACH IOBEPXHOCTEH
MHOTOTPaHHUKOB U T€J BpallleHHS.

O3HaKOMJIEHHE C METOJIOM BBIYMCIIEHUS TUIOIIAIU TTIOBEPXHOCTH CQephI.

Pemenne  3amad Ha  BBIYMCIIEHME  IUIOLIAJEH  MOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEII




Koopaunartsl n
BEKTOPbI

O3HakoMJIEHHE C MOHATHEM BEKTOpa. M3yueHue NeKapTOBON CUCTEMBI
KOOPJHMHAT B IIPOCTPAHCTBE, IOCTPOCHUE IO 3aJaHHBIM KOOpPAMHATaM
TOYEK U IUNIOCKOCTEH, HaX0KAEHUE KOOPAUHAT TOYEK.

Haxoxnenue ypaBHEHUH OKPYKHOCTH, C(epbl, IIIOCKOCTH.

Brruncnenue pacCTOSHUN MEXy TOUKaMHU.

W3y4yeHne CBOMCTB BEKTOPHBIX BEJIIMYMH, PABUJ PA3JIOKEHUS BEKTOPOB
B TPEXMEPHOM IIPOCTPAHCTBE, IPABUJI HAXOXKICHUSI KOOPAUHAT BEKTOPA B
IIPOCTPAHCTBE, IpaBUI  JCUCTBUM €  BEKTOpaMH, 3aJaHHBIMH
KOOPJHMHATAMM.

IIpuMeHeHne Teopuy NPU PEILICHUH 3a1a49 Ha JEHCTBUS C BEKTOPAMH.
N3yuyenue CKasIpHOTO IPOU3BEIAEHUS BEKTOPOB, BEKTOPHOIO YPaBHEHHUS
IpsAMOM U IUIOCKOCTU. IIpuMeHeHue Teopuu IpU PEIICHWM 3a4ad Ha
JEUCTBUS C BEKTOPAMH, KOOPIMHATHBIA METOJX, IIPUMEHEHHE BEKTOPOB
JUISl BBIYMCIICHUS BEJIMYUH YIJIOB U PACCTOSHUM.

O3HaKOMJICHHE € J0KA3aTeIbCTBAMU TEOPEM CTEPEOMETPUH O B3aUMHOM
PacIoI0KEHUH NPSMBIX U IUIOCKOCTEH € UCIIOJIb30BaHUEM BEKTOPOB




5 KoHTpoJIb M OlleHKAa pe3yJbTAaTOB OCBOEHHUsI 001e00pa3oBaTebHOMI
yueOHOM qucuMIuInHbl MaTemaTuka

KoHTponb 1 oleHKa pe3ylbTaTOB OCBOCHHS Y4€OHOW IMCIMILIUHBI OCYIIECTBISIECTCS B

nmponecce IMpOBCACHUA IMPAKTUUYCCKUX BaHSITI/If/'I, TCCTUPOBAHHA, a TaAKXKXC BbIIOJHCHHUA

00yJaronMMuUCs WHIMBUIYAIBHBIX 33JIaHUN, TPOCKTOB, HCCIICIOBAHUH.

Pe3ynbrarel 00y4deHus

(-DOpMI)I n MCTOABIKOHTPOJII HW  OLCHKHU

TPUTOHOMETPHUYECKHE (DYHKIIHH.

(ocBOEHHBIE YMEHUS, YCBOCHHBIEPE3YIHTATOB 00yUEHUS

SHaHMS)

YMmenus:

[TpoBOIUTH TOKECTBEHHbIE)

npeoOpa3oBaHus BbIpakeHUil [PelieHne ynpaXHeHu Ha ypokKe, BHeayIUTOpHas
coJiepKaLIIX CTETIEHHbIE,CAaMOCTOsATENIbHAS paboTa, KOHTPOJIbHAs padoTa.
MoKa3aTesbHbIE,

norapupmMuIecKue u

Ctpouts rpadvKku CTENIEHHOH,
[OKAa3aTelIbHOM, JIOTapU(PMHUUECKOH U

TPUTOHOMETPUYECKUX (YHKITHIA.

Pemenne ynpaXHEHUHM Ha ypOKe, BHEAyAUTOpHAas
CaMOCTOSITeNIbHAs paboTa.

Pemate mpocrteiiliue ypaBHEHUS U

HEpaBEHCTBA, COZEPIKaLIIe CTEIIEHHBIE,
MoKa3aTebHbIe, JIorapu(MUUECKUE WU

TPUTOHOMETPHUYECKHE (DYHKIIHH.

Pemenue ynpa)KHCHI/Iﬁ Ha YpPOKE, BHCAYIUTOpHAA
CaMOCTOATCJIbHAA pa60Ta, KOHTpPOJIbHasA pa60Ta.

300paxaTh reoMeTrpuueckue (Urypsl
Ha YEPTEKE U MPOU3BOAUTH MPOCTEUIIINE
MOCTPOCHMS Ha MJIOCKOCTH.

PemeHne ynpaXHEHUH Ha ypOKe, BHEAayAUTOpHAas
caMOCTOSITeNIbHAs paboTa.

BEIOIHATE Orcpalu HaJl BEKTOpaMH U

PenieHne ynmpakHEHUH Ha YpOKe, BHEayJUTOpHasy

HaTypaJIbHON CTEIICHHU.

[10JIb30BaTHCS CBOMCTBaMHU ATHUX|CAaMOCTOATENNbHAs paboTa, KOHTPOJIbHAs paboTa.
onepanuid.

3HaHMSA:

CBoiicTBa apuQMeTHUeCKOroKopHs |PerieHne yrnpaxxHeHU Ha ypoke, BHeayIUTOpHas

CaMOCTOATCIbHAA pa60Ta, KOHTPOJIbHAsA pa60Ta.

CBolCTBa CTCICHH C palluOHaJIbHBIM|
MMOKa3aTCJICM.

PenieHne ynmpakHEHUH Ha YpOKe, BHEayJUTOpHasy
caMOCTOsITeNIbHAs paboTa, KOHTPOJIbHAsE padoTa.

CBoiicTBa norapudmoB MOCHOB |Pemienne ynpaXHEeHWH Ha YpOKe, BHEAyJUTOpHAas
nmorapu(MHUECKOe TOXKIECTBO. HOE  [caMOCTOsITeNbHas paboTa, KOHTpOJbHAs padoTa.
OCHOBHBIE TPUTOHOMETpUYeCKHePenIeHne ynpaKHEHU Ha YpOKe, BHeayJIUTOpHas
(bopMyIbI. caMOCTOsITeNIbHAs paboTa, KOHTPOJIbHAs padoTa.

Tabnuia Npou3BOIHBIX 3IEMEHTAPHBIX]
(yHKIHIA.

PenieHne ynpa)kHEHUH Ha YpOKe, BHEayJUTOpHasy
caMOCTOsiTeNIbHAs paboTa, KOHTPOJIbHAs padoTa.

AKCHOMBI CTEPEOMETPHUH.

Pemenne ynpaXHEHUH Ha ypOKe, BHEAayAMTOpHas
CaMOCTOsITeNIbHAsi paboTa, KOHTpOJIbHas padoTa.




6. OumeHka OCBOEHUSI JOCTHKEHMH JIMYHOCTHBIX Pe3yJbTATOB BOCIHUTATEILHOM
padoThI

OneHka JOCTHKCHHS OOYYArOIIMMHUCA JUYHOCTHBIX pe3ynbratoB (nmamee — JIP)
MPOBOAMTHECS B paMKax KOHTPOJIBHBIX W OIICHOYHBIX MPOLEIYp, MPEAYCMOTPEHHBIX ITaHHON
[Iporpammoii.

Cnoco0bl KOHTPOJISI pPe3yJIbTATOB U KPUTEPHUH Pe3yabTATUBHOCTH Ppeaju3aluu
BOCIIUTATEIbHOI PAad0THI 00y4aIOIIMXCH AKAAEMUYECKOr0 KOJUIEHIkKA.

Bun xonTpons PesynbTaT KOHTpOIS

BxoaHoii KOHTPOJIBL JMarHOCTHUKA CIIOCOOHOCTEH W HMHTEPECOB  OOYYaIOUIMXCS
(TecTupoBaHuE, aHKETUPOBAHUE, COLTUOMETPHS, OIIPOC).

Texymmii KOHTPOJIb neAarornyeckoe HaONIOJIGHHE B IIpoIecce [IPOBEICHUS
MEPONPUATHIA, MEAarornyeckKuil aHaiu3 TBOPUYECKUX padoT,
MEPOIPHUATHIA oOyuaromuxcs, (HopMHUpPOBaHME U aHAIIU3
nopTh oo 00y4yaronierocs; UCIOJIHEHUE TeKYIEeH OTYETHOCTH

HToroBuIii KOHTPOJb aHaJIn3 JCATCIbHOCTHU

KoMiuieke kpuTepHueB OLleHKH JUYHOCTHBIX Pe3yJIbTATOB 00y4ar0 M XCs:

— JIEeMOHCTpaIus uHTepeca K Oyayeid npodeccuu;

— OLIEHKa COOCTBEHHOTO MPOJIBUKEHUS, TINYHOCTHOTO Pa3BUTHUS;

— MOJIOXKUTENIbHAs JUHAMHMKA B OpPraHMU3allMM COOCTBEHHOM Y4YeOHOH AEATEIbHOCTU IO
pe3ysibTaTaM CaMOOILIEHKH, CaMOaHaJIN3a U KOPPEKLMH €€ pe3yiIbTaToB;

— OTBETCTBEHHOCTh 3a pe3ylbTaT y4yeOHOW JEeSATeNbHOCTH M  IOATOTOBKH K
npoeCCHOHAIBHON JEATEIHHOCTH;

— MPOSIBJICHHUE BBHICOKOIPO(EeCcCHOHABHOM TPYI0BOM aKTUBHOCTH;

— y4JacTue B UCCJIEAO0BATEIIbCKOM U MPOEKTHON paboTe;

— ydacTue B KOHKypcax Ipo¢eCCHOHaIbHOTO MacTepCTBa, OJUMIHNAAax Mo Npodeccud,
BUKTOPUHAX, B IPEIMETHBIX HEICIIAX;

— cOoOJIIOIEHHE ATMYECKMX HOPM OOIIeHHs INpH B3aUMOJCHCTBHU € OOydYaroUIMMMUCH,
IpenoaaBaTesiMu, pyKOBOJIUTEISIMU NPAKTHUK;

— KOHCTPYKTHBHOE B3aMMO/ICHCTBHE B y4eOHOM KOJIJIEKTHBE;

— JIEMOHCTpAIUsl HAaBBIKOB MEXJIMYHOCTHOTO JIEJIOBOIO OOILIEHUS, COLIUAIBHOTO MMUJIXKA;

— TOTOBHOCTh K OOIIEHUI0O M B3aUMOJICMCTBUIO C JIIOJBMH CaMOTO Pa3HOro cTaTyca,
THUYECKOH, PEIMTMO3HON IPUHAJIEKHOCTH U B MHOTOOOPa3HbIX 00CTOSATENIBCTBAX;

— ¢(hOpMUPOBAHHOCTH I'PAXKIAHCKON MO3UILINHU; YIACTHE B BOJIOHTEPCKOM JIBUXKEHHH;

— MPOSIBJICHHE MUPOBO33PEHUYECKUX YCTAaHOBOK HA TOTOBHOCTh MOJIOBIX JIFOJIeH K padoTe
Ha Onaro OTeuecTBa;

— IPOSBIICHHE MPABOBOM AKTUBHOCTH U HABBIKOB MPABOMEPHOTO MOBEJACHUS, YBAXKEHUS K
3aKoHy;

— oTcyTcTBUE (DAKTOB MPOSBICHUS HJAEOJIOTMH TEppOpU3Ma U HKCTpEMHU3Ma Cpeau
o0yJaromuxcs;

— OTCYTCTBHE COLHUAIbHBIX KOH(MJIMKTOB Cpelud OO0y4arolmMxcs, OCHOBAHHBIX Ha
MEXJIMYHOCTHOM, MEXPETUTHO3HOM IT0YBE;

— ydyaCtuc B pCaiM3allui TMPOCBCTUTCILCKUX IIpOrpaMM, IIOUCKOBBIX, BOCHHO-



UCTOPUYECKHX, KPAeBEAUECKUX OTPsIIaX U MOJIOAEKHBIX O0BEINHEHUSX;

— 100pOBOJIbYECKNE MHULIMATHUBBI 110 MOAJIEPKKU MHBAIMJIOB U IPECTAPEIIbIX TPAKIAH;

— MPOSIBJICHUE JKOJOTMYECKON KYJIbTYpbl, OEpPEeKHOTO OTHOLICHHWS K POJHOW 3emie,
IpUpOAHBIM OorarcTBaM Poccun u mupa;

— JICMOHCTpalus yMEHMM M HAaBBIKOB Pa3yMHOIO IIPUPOIOIOJIL30BAHMS, HETEPIUMOIO
OTHOILIECHHUS K IEUCTBUAM, IPUHOCSIINAM BPEJl SKOJIOTUH;

— JIEMOHCTpAIMsl HaBBIKOB 3JI0pOBOr0 00pa3a M3HM U BBICOKHM YpOBEHb KYJIBTYpBI
3JI0pOBbsI 00YUAIOIIHXCS;

— MPOSABJICHHUE KYJBTYpbl NOTpeOIeHNsT HHPOPMALIMU, YMEHUNA U HaBBIKOB I0Jb30BAHUS
KOMITBIOTEPHON TEXHHMKON, HABBHIKOB OTOOpa M KPUTHYECKOTO aHaiIM3a MHGOpMAIMH, YMEHHS
OPUEHTHPOBATHCS B HH(POPMALIMOHHOM IPOCTPAHCTBE;

— y4acTHe B KOHKYpcax Npo(ecCHOHaNIbHOI0 MacTepCTBA U B KOMaHAHbBIX IPOEKTAX;

— MPOSIBJICHHE SKOHOMUYECKOH M (pUHAHCOBOM KyJIbTYpPbI, JKOHOMHUYECKOW TPaMOTHOCTH
a TakKe COOCTBEHHOH a/eKBATHOW IO3UIMM 10 OTHOLIEHHIO K COLHUAIbHO-3KOHOMHYECKOM
JNEHUCTBUTEIBHOCTH.



