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1 Crpykrypa mnporpaMmmbl 0011e00pa3oBaTebHON  Yy4eOHOH  IMCHMILIMHBI

MarteMaTHKa

1.1 MosscHUTEIbLHAA 3aANMCKA

[Iporpamma oGmeoOpa3oBaTenbHON yueOHOH qucuuIuiiHa MaTeMmatuka, mpeJHa3HauYeHa
U U3YYEHHMsI MAaTEeMaTHKH B TPOQecCHOHaIBbHBIX oOpazoBarenbHbIX opranuzammsx CIIO,
peanu3yronmx 00pa3oBaTEIbHYIO MPOTpaMMy CpeAHero oO0miero oOpa3oBaHUs B Ipeaesax
OCBOEHHSI OCHOBHOH IpodeccuonanbHoit oopazosarensHoi nporpammsl CIIO (OITIOIT CIIO) na
0a3e OCHOBHOTO 0011ero 00pa30BaHuUs MPU MOATOTOBKE CIEIMATINCTOB CPEHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuii PI'OC cpennero o06miero
00pa3zoBaHusl, MPEABABISIEMBIX K CTPYKTYpE, COJACPKaHUIO U Pe3yJbTaTaM OCBOCHHS YUEOHOU
JUCIHUITIINHBI «MaTeMaTI/IKa», B COOTBECTCTBHUU C PeKOMeHJIaHI/ISIMI/I IO OpraHuv3anu MMoJy4CHUs
cpemHero oOmero oOpa3oBaHus B MpEeIax OCBOCHUS 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO
npodeccuoHabHOTO 00pa3oBaHMsl Ha 0a3e OCHOBHOTO 0OImero oOpa3oBaHHs C y4e€TOM
TpeOoBaHUM (enepaabHBIX IOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTaHAAPTOB U IOJIy4aeMoil
npodeccud WIM CIEeNHATBHOCTH CcpeaHero npodeccrnoHambHOTO 00pa3oBaHusi (IMMHCHMO
JlenaprameHTa roCyJapCTBEHHON IMOJUTHKH B cdepe MOAroToBKM paboumx kampo u JIIO
Muno6puayku Poccum ot 17.03.2015 Ne 06-259), ¢ yuerom TpeboBaHuii mojoxenus «O
pa3paboTke pabouux mporpamMMm O0OIIE00pa30BaTEIBHBIX YUE€OHBIX JUCIHMIUIMH OCHOBHOMU
npodeccuoHaIbHOM ~ 00pa30oBaTENbHON  MpOrpaMMbl  CpPEeIHEro  MpoQeccrOHAIBHOTO
00pazoBaHUM.

Copepxanue nporpammbl «MareMaTuka» HampaBlIeHO Ha JOCTHKEHHE CIEAYIOIINX
LEJIEH:

— obecrnieueHre CPOPMUPOBAHHOCTU MPEICTABICHUN O COLMAIBHBIX, KYJIBTYPHBIX U
UCTOpUYECKUX (PaKTOPAX CTAHOBJICHUS MAaTEeMaTUKH;

— ofecnieueHne  cHOpMHUPOBAHHOCTH  JIOTUYECKOTO,  QITOPUTMHYECKOTO |
MaTeMaTH4eCKOTO MBIIIJICHHUS;

— ofecnieueHne cQOpPMHUPOBAHHOCTH YMEHHH MPUMEHSITh MOJMyYEHHBbIC 3HAHUS TMPU
pElIeHNUU Pa3InYHBIX 33/1a4;

— obecnieueHne CGHOPMUPOBAHHOCTH TMPEACTABICHUM O MaTeMaTUKe KaK 4YacTH
o0I1edeNoBeuecKOi KyIbTYphl, YHHUBEPCAJIbHOM S3bIKE HAYKH, IO3BOJSIONIEM OMHCHIBATH H
M3y4aTh peasibHbIC MPOIIECCH U SIBIICHUSI.

B mporpaMmy BKIIIOYEHO COJZIep’KaHUE, HAIlpaBICHHOE Ha (OPMUPOBAHHE y CTYICHTOB

KOMITIETCHIIUH, HeoOX0oquMBIX s kadecTBeHHOro ocBoeHus OITOIT CIIO na 6a3e OCHOBHOTO



o0miero oO6pa3oBaHus C MOJyYCHHEM CpEeaHEero oO0mero oOopa3oBaHUs MPOrPaMMbl MOATOTOBKH
cnenuanuctos cpeanero 3seHa (IIIICC3).

[Iporpamma MOXET HCIIOJIB30BATHCA APYTUMHU MPOGECCHOHATEHBIMU 00pa30BaTEIbHBIMU
OpraHU3aIUsIMU, PEATU3YIOMIMMH 00pa30BaTEIbHYIO IPOrPaMMy CPEIHETO 00I1ero 0opa3oBaHus
B npexaenax ocBoeHus ocHoBHOM OIIOII CIIO Ha 6a3e ocHOBHOro o0mero o0pazoBaHUs

(IIIICC3).

1.2 OO0masi XxapakTepuUCTHKAa 00IIe00pa30oBaTEJbHON Y4eOHOH TUCHUTIMHBI

MarteMaTHKa

Maremaruka sBisiercd (yHAaMEHTalIbHOM 001e00pa3oBaTeNbHON IHUCHUIUIMHON CO
CIIOXKHBIIIMMCS  YCTOWYMBBIM  COJCP)KAaHMEM W OOmMMH TpeOOBAaHUSMU K IOJTOTOBKE
00yJaronuxcs.

B npodeccrnoHalbHBIX 00pa3oBaTeNbHBIX OpraHu3anusx, peaNn3yroImmnX
00pa3zoBaTeNbHYIO0 MPOTPAMMy CpeaHero obmiero obpaszoBanusi B mpenenax ocBoeHus OIIOIT
CIIO Ha 0a3e OCHOBHOTO OOmIero oO0pa3oBaHUs, H3yUY€HHWE MaTEMaTUKH HWMEET CBOH
0COOEHHOCTH B 3aBUCUMOCTH OT MPpouiIst mpodhecCHoHaTLHOTO 00pa30BaHMs.

I[Ipu ocBoennu cnenuanpHOcTed CIIO  conmMaNbHO-PKOHOMUYECKOTO  MPOQHIIS
MaTeMaThKa H3ydaercs OoJjiee yrIyOJIeHHO, Kak TmpoduiabHas YydyeOHass JTUCIUILIMHA,
yUdTHIBaIOIas crneuu(uky crenualbHOCTe. DTO BhIpaxkaeTcs B CoJep:KaHUU OOy4deHus,
KOJIMYECTBE YacCOB, BBIICISIEMBbIX Ha HU3y4E€HUE OTACIbHBIX TEM IMPOrpaMMbl, TIyOMHE HX
OCBOCHHUS CTyJEHTaMHU, 00beMe U XapaKTepe MPaKTUYECKUX 3aHSATHH, BUIaX BHEAYAUTOPHOMN
CaMOCTOSITENILHOM pabOThI CTYIEHTOB.

OO0mue nenu W3y4YeHHs MaTeMaTHKU TPAJAWLMOHHO pealu3yloTcs B  UeThIpeX
HaIpPaBJICHUSAX:

— o0lmee npeacTaBiieHne 00 UaesX U METOAaX MaTeMaTHKY;

— HHTEJUIEKTYaJIbHOE Pa3BUTHE;

— OBIIAJICHHE HEOOXOAUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

— BOCHMTATEJIbHOE BO3/ICHCTBHE.

[Mpodunuzanusa 1eneil mMaremMaTudeckoro oOpa3oBaHUS OTpakaeTcs Ha BbIOOpe
MPUOPUTETOB B OpraHu3aluu ydeOHOW nesTenbHOCTH oOywaromuxcs. /Jlns couuanbHO-
HSKOHOMHYECKOro Mpoduis npodeccHOHaTbHOro 00pa3oBaHUS BHIOOp Lielel cMmemaercs B
MparMaTU4eckoM HAMpaBICHUH, NMPEAYCMATPUBAIONIEM YCHJIEHUE W PACIIUPEHHE MPUKIIATHOTO
XapakTepa HM3y4eHHs MaTeMAaTHKH, MPEUMYIIECTBEHHOW OpPHUEHTAIlMH Ha alrOPUTMUYECKHI

CTHJIb IIO3HABATEIbHOMN IESATEILHOCTH.



N3ydenne mareMaTuku Kak mpouiabHON 0011eoOpa3oBaTeIbHON yIeOHON TUCITUTUINHBL,
YUHUTHIBAIOIIEH crienn(uKy OCBauBaeMbIX cTyAeHTamu crenuansHoctei CI10, obecnieunBaercs:

— BBIOOPOM PA3JIMYHBIX IMOAXO0I0B K BBEJICHUIO OCHOBHBIX MMOHITUH;

— (dopmupoBaHHMEeM CHCTEMBl YUYEOHBIX 3aJaHWii, oOecreunBaOMUX 3PPEKTUBHOE
OCYIIECTBIICHHE BEIOPAHHBIX IIEJIEBBIX YCTaHOBOK;

— oOoramieHueM CIeKTpa CTHJIeH y4eOHOW NesTeIbHOCTH 3a CYET COTJIACOBAaHHS C
BEIYIIUMHU JAEATEIbHOCTHBIMUA XapaKTePUCTUKaMU BBIOpaHHOW crnenuaibHOCTU. lIpodumbpHast
COCTABJISIONIAS OTPaXKaeTcsl B TpOOBAHUAX, K TIOJrOTOBKE 00YJAIONTUXCS B YaCTH:

— oOmeil  cuCTeMBl ~ 3HAHWA:  COJIEpXKaTelbHbIE  MPUMEPHl  HCIIOJIE30BAHHUS
MaTeMaTUYeCKUX U U METOJIOB B MPO(ECCHOHATLHOMN JIEATEIHOCTH;

— YMEHUH: pa3ianyue B ypoBHE TPEOOBaHMIA K CIIO)KHOCTH MPUMEHSIEMBIX aJITOPUTMOB;

- TPAaKTHYECKOTO  HWCHOJB30BAaHUS  NPUOOPETEHHBIX  3HAHMA W yMEHHIA:
WH/IMBHIYAILHOTO YY4EOHOTO ONBITa B MOCTPOCHHHM MAaTEMAaTHYECKUX MOJIeIeH, BBITIOTHEHUH
MCCIIEIOBATEILCKUX MTPOEKTOB.

Takum o0pazom, peanuzarysi COAep)KaHWs y4eOHOW IUCHUIUIMHBI OPHEHTHPYET Ha
MPUOPUTETHYIO POJIb TMPOIECCYAbHBIX XapaKTePUCTUK Y4eOHOW paldoThl, 3aBUCIIIUX OT
npoduiis mpodhecCHOHATFHOTO 00pa30BaHus, MOJYUYEHUS OIbITa UCIOJIb30BAHNUS MAaTEMaTHKU B
coJlep’KaTeNbHBIX U MPO(ECCHOHANBFHO 3HAYUMBIX CHUTYaIMsIX MO CPaBHEHHUIO C (OpMalIbHO-
YPOBHEBBIMU  PE3ylIbTaTUBHBIMU  XapakTepucTHkamMu oOyueHus. CopaepxaHue ydyeOHOM
JUCHMIUIMHBL pa3pab0TaHO B COOTBETCTBUM C OCHOBHBIMHM COJAEPKATEIbHBIMU JIUHUSIMU
oOyueHus: MaTeMaTHKe:

— anreOpaudyeckas JIMHUSA, BKJIIOYAIONIAs CHCTEMATHU3allMI0 CBEACHUNW O UHUCIaX;
M3y4YeHHE HOBBIX M 0000IIeHHE paHee H3YyYEHHBIX oOIlepaluii (Bo3BeJCHHE B CTEICHb,
U3BJICYEHUE KOPHS, JIOrapu(MHUpPOBAHUE, CUHYC, KOCUHYC, TAHT€HC, KOTAHIC€HC U OOpaTHbIE K
HUM); H3y4CHHE HOBBIX BHUJOB YHCIOBBIX BBIPQXKEHUH U (POPMYN; COBEPIICHCTBOBAHUE
MPAKTUYECKUX HABBIKOB M BBIYMCIUTEILHOW KYJIBTYPBHI, PacIIMpEHHE M COBEPIICHCTBOBAHHE
anredpanveckoro ammapara, cOpMHUPOBAHHOTO B OCHOBHOW IIKOJIE, U €ro MNPUMEHEHHE K
PEIICHNUI0 MaTeMaTHYEeCKUX U MPUKIAIHBIX 337124,

— TeopeTUKO-(yHKIMOHATbHAS JTUHUS, BKIIOYAIONIAs CHUCTEMATU3allMI0 U pacIIupeHue
CBE/IEHUI 0 (YHKIMIX, COBEPLICHCTBOBAHHE TpapUUECKUX YMEHUI; 3HAKOMCTBO C OCHOBHBIMU
uAeIMH U METOJaMU MAaTeMaTHYeCKOro aHajlu3a B 00beMe, IMO3BOJIAIOLIEM MHCCIIE0BATh
JJIeMEHTapHble (YHKIUU M pellaTh NpOCTEHIINe TeoOMEeTpHuYecKue, (QU3MYeCKHe M Jpyrue
MIPUKJIAIHBIE 33/1a4H;

— JUHUS ypaBHEHUI W HEPaBEHCTB, OCHOBAaHHAs Ha MOCTPOCHUU U HCCIEIOBAHUH

MaT€MaTUdYCCKUX MO,Z[GJ'IGIZ, MepeceKaromasicsa ¢ anre6panquK0171 u TCOpCTHKO-(I)yHKHHOHaHBHOﬁ



JUHUSMU ¥ BKIIOYAIONIAs pa3BUTHE, W COBEPIICHCTBOBAHHE TEXHHUKH aJreOpandecKux
peoOpa3oBaHmil ISl pEIICHUS YPAaBHEHUH, HEPABEHCTB M CUCTEM; (DOPMHUPOBAHHUE CIIOCOOHOCTH
CTPOUTh M WCCIEIOBATh MPOCTEUIINE MAaTEMaTUYECCKHE MOJCIN IPH PEHICHHH MPUKIAJIHBIX
3a/1a4, 3a/1a4 U3 CMEKHBIX U CIICIIHATBHBIX TUCIUTUINH,

— TreoMeTpuYecKkass  JIMHMS,  BKIIOYAIONIAs  HAlJBIAHBIE — MPEACTaBICHUA O
MPOCTPAHCTBCHHBIX (HUrypaX © W3y4deHHE UX CBOWCTB, (OPMHUpOBAHHUE U PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpaXEHMS, pPa3BUTHE CIOCOOOB TE€OMETPHUYECKHUX H3MEpPEHUH,
KOOPJIMHATHOTO ¥l BEKTOPHOTO METOJIOB TSI PEIICHHUS MaTEMAaTUICCKHIX M MMPUKIIAIHBIX 3a71a4;

— CTOXacTWU4YeCKas JIMHHS, OCHOBAaHHAs HAa pPa3BUTHH KOMOWHATOPHBIX YMEHUH,
MIPEJICTAaBICHU O BEPOSTHOCTHO-CTATUCTUYECKMX 3aKOHOMEPHOCTAX OKPYXAIOIIero MHupa.
Pazgenbr (Tembl), BKIIIOUEHHBIE B COAEP)KaHME y4E€OHOUM MUCIUTIINHBI, SBISIOTCS OOIIUMU ISt
Bcex mpoduiiedt mpodeccnoHaIbHOTO 00pa30BaHUs W MPH BCEX 00beMax Y4eOHOTO BpPEMEHH
HE3aBHCHUMO OT TOro, SBJSETCS JM YydeOHas aucuuiuimHa «MatemaTtuka» 0a30BOH WU
POQUIBLHOM.

B TtemarnueckoMm 1iaHe NpOrpaMMbl YYEOHBIM Marepuana MpeacTaBieH B ¢opMme
YepeayIolerocs pa3BepThIBAHUS OCHOBHBIX COJEp)KATEIbHBIX JIMHUK (anreOpanyeckoi,
TEOPETUKO-(YHKIIMOHAIBHOM, YpaBHEHUN W HEPaBEHCTB, T'€OMETPHYECKOM, CTOXACTHUECKOM),
YTO MO3BOJISIET FMOKO HCIOJIb30BaTh UX PACIHOJIOXKEHUE M B3aUMOCBS3b, COCTaBIATH pabounii
KaJICHIAPHBIA TUIaH, TO-pa3HOMY uepedys ydeOHble TeMbl (TJ1aBbl ydeOHWKA), YYHUTHIBAs
npobuias mpodeccuoHaNbHOr0 00pazoBaHus, crnenuduky crnernuanbHocTH CIIO, rayouHy
W3Yy4eHHUs MaTepuasa, ypOBeHb IMOJATOTOBKU CTYJEHTOB IO MPEAMETY.

N3yuenue o6meoOpazoBaTenbHON y4eOHON OUCHMILIMHBI «MareMaTHKa» 3aBepLIacTCs
MoJIBeICHUEM UTOroB B (opMe SK3aMeHa B paMKax MPOMEXKYTOUHOU aTTecTalluu CTYJEHTOB B
nporecce ocBoeHuss ocHoBHoM OIIOIT CIIO ¢ momyueHuem cpeanero oOmiero oOpa3oBaHHS
(IITICC3). B pazgene nporpammbl «Cojiep:kaHue y4eOHOM JUCHMILTUHBIY KYPCHUBOM BBIAEICH
MaTepualn, KOTOpPBIM MpU U3y4YEHUU MAaTeMaTUKU Kak 0a30BOM, Tak U MpouibHON ydueOHOI

JAUCHUIINIMHBI, KOHTPOJIXO HC IMOAJICIKHUT.

1.3 MecTo yueOHOii 0011e00pa3oBaTeIbHON y4eOHOH AMcUMIIMHBI MaTeMaTHKA

VuebHas mucuuiuiMHa MaremaTuka sBIsS€TCS Y4eOHBIM TNpeAMETOM 00s3aTelbHOM
npeaMeTHoit oo6nactu «MaremaTrka 1 nuHpopmaruka» PI'OC cpeanero obuiero oopasosanus. B
npodeccuOHaNbHBIX  00pa30BaTENIbHBIX ~OPraHM3ALMUAX, PEATH3YIOIHUX 00pa30BaTENbHYIO
nporpamMmy cpenHero obmero ob6paszoBanus B mpeaenax ocBoerus OITOII CIIO wna Gaze

OCHOBHOTO O6H.[CTO O6pa3OBaHI/I$I, yqe6Ha51 JUCHHUIIIMHA «MaTemMaTuka HU3Yy4acTCd B



obmieoOpazoBarensHoM 1ukie ydebnoro mmiaana OIIOIT CIIO wa 6a3e OCHOBHOTO 0OIIEro
oOpa3oBaHusi ¢ moJiyueHHEM cpeanero odOmero oo6pazoanusi (IIIICC3). B yueOHbIX mMmmaHax
[IICC3 yuebHast mucuuruinHa «MareMaTHKay BXOJIUT B COCTaB OOIMIMX 00IIe00pa30oBaTEIbHBIX
Y4eOHBIX JUCHHUIUIAH, (GOPMUPYEMBIX U3 00s3aTenbHbIX MpeaMmeTHbix obnacteit ®I'OC cpemnero
obmero  oOpazoBanmsi, s crnenuanbHocTe  CIIO  cooTBeTcTBYyROmero  mpoguis

npoQecCHOHATILHOTO 00pa30BaHusI.

1.4 ®opmupoBaHMe TUYHOCTHBIX Pe3yJIbTATOB BOCIIUTATEILHON padoThl

00yyarImuxcsi

JIP 1. Oco3Hatomuii cedst rpaskJaHMHOM U 3aIIMTHUKOM BEJIMKOM CTpaHBbI.

JIP2 IlposBusromuii AKTUBHYIO IrpaX<JaHCKYIO MIO3ULHUIO, JIEMOHCTPHPYIOIINI
MPUBEP)KEHHOCTh ~ MPUHLMIIAM  YECTHOCTH, MOPAIOYHOCTH, OTKPBITOCTH, 3SKOHOMHYECKOMU
AKTUBHOCTH M YYACTBYIOIIHMI B CTYyICHYECKOM M TEPPUTOPHUATBLHOM CAMOYIPABIECHUH, B TOM YHCIIE
Ha YCJIIOBHUSX JOOPOBOJBYECTBA, MPOJYKTUBHO B3aWMOJICHCTBYIONIMA H YYaCTBYIOIIUN B
JEeSITEeNIbHOCTH OOIECTBEHHBIX OPraHU3alIU.

JIP3.CoOmroaroniuii  HOPMBI ~ MPABOIOPSIAKA, CICAYIONIUHA  HIeaaM  TPaxIaHCKOTO
obmecTBa, obecrnieueHusi 6€30MaCHOCTH, MpaBa U cB000 1 rpakaan Poccun. JlosutbHBIN K yCTaHOBKaM
U TPOSIBICHUSAM MpeACTaBUTENCH CYOKYyIbTYp, OTIMYAIOUIMN MX OT TPYII C JAECTPYKTUBHBIM W
JNE€BUAHTHBIM MOBEJACHUEM. JIEMOHCTpUPYIOIIMI HEONPUATHE M MPEIyNpPEeXAAONUNA  COLUAIBHO
OIIACHOE MOBEJICHUE OKPYKAIOIIHX.

JIP4. IlposBasiomuii U AEMOHCTPUPYIOIIUN YBaXXEHHE K JIIOISAM TPyAa, OCO3HAIOLIMIA
LEHHOCTh coOcTBeHHOTO Tpyda. Crpemsanuiicss K GOPMUPOBAHUIO B CETEBOW Cpelie JIMYHOCTHO U
podecCHOHABLHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIEIaN.

JIPS. JIeMOHCTpUPYIOIIUI MPUBEPKEHHOCTh K POJHOM KYJIBTYpE, HCTOPUYECKOM NaMsATHU Ha
OCHOBe J1I00BH K PonuHe, poqHOMYy Hapo.ly, Majol poJuHe, MPUHITHIO TPAJAULUOHHBIX LIEHHOCTEH
MHOTOHAIIMOHAJILHOTO Hapoja Poccum.

JIP6. IlposiBisAmOMINIA YBa)K€HHUE K JIOASM CTapIIero MOKOJIEHHS U TOTOBHOCTh K YYaCTHIO B
COLIMAJIBHOW MOIEPKKE U BOJIOHTEPCKUX JIBUKCHUSX.

JIP7. Oco3Haomuid OPUOPUTETHYI LEHHOCTh JIMYHOCTU YEJOBEKa; YBAKAIOIIMI
COOCTBEHHYI0O M UYKYI YHHKAJIbHOCTh B pa3fMUHBIX CUTYyallUiX, BO BceX (opmax U BHIaAX
JEATEIIbHOCTH.

JIPS. IlposBidromuii ¥ JEMOHCTPUPYIOIIMN YBAKEHUE K IIPEICTaBUTENSAM pPa3IMYHBIX

OTHOKYJIbTYPHBIX, COLHUAJIbHBIX, KOH(I)CCCI/IOHEU'ILHLIX U HHBIX TPYIHIL. COHpI/I‘-IaCTHOCTB K



COXpaHEHUI0, TMPEYMHOXXEHUIO U  TPAHCIALMM  KYJIBTYPHBIX  TPaJMUUA W  IIEHHOCTEH
MHOTOHAIIMOHAJILHOTO POCCUIMCKOTO TOCY1apCTBa.

JIP9. CoOumromaronuii ¥ mpornaraHIupyrofi npaBuia 30poBOro u Oe3omacHoro obpasa
KU3HHU, CTIIOPTA; MPESAYIPEKTAIMUNA THO0 TPEOTI0JICBAOIINNA 3aBUCHMOCTH OT aJIKOTOJIs, Tabaka,
TICUXOAKTUBHBIX BEIIECTB, a3apTHBHIX Urp U T.J. COXpaHSIOUIUNA TICUXOJIOTHYECKYIO YCTOMYHNBOCTD B
CUTYAaTUBHO CJIOKHBIX WJIM CTPEMHUTEIILHO MEHSIOIIUXCS CUTYaLIHSIX.

JIP10. 3a0oTsmuiicss 0 3aluTe OKPYKAIOIICH cpeibl, COOCTBEHHOM U 4ykK0il 0€30MacHOCTH,
B TOM 4HCJI€ U(PPOBOIl.

JIP11. TlposBisromuii yBax€HHE K ICTETUYECKHUM IIEHHOCTSIM, OOJaJarolIuii OCHOBAMH
ACTETUYECKOMN KYJIBTYPBI.

JIP12. TlpuHumaromuii ceMeiHble IIEHHOCTH, TOTOBBIA K CO3/IaHUIO CEMBbU M BOCITHTAHHUIO
NeTeil; JIEMOHCTPUPYIOIIUM  HENPUATAE HACWIMS B CEMbE, yX0Ja OT POJUTEIHCKOU

OTBETCTBCHHOCTH, OTKa3a OT OTHOIIIEHUM CO CBONMU JC€TbMHU U UX q)HHaHCOBOFO COZICpIKaHM.

1.5 PesyabTarbl ocBoeHusi 00mIe00pa30BaTe]bHOH Yy4eOHOH JAUCHHUILIMHBI

MaremaTuka

OcBoeHHe conepkaHus Y4eOHOW  MUCHMIUIMHBI «MarteMaThka obOecrieunBaeT
JTOCTH)KCHHE CTYJACHTAMH CJICTYIONTUX Pe3yIbTaTOB:

JMYHOCTHBIX:

1) chopMUPOBAaHHOCTD MPEACTABICHHUI O MAaTEMAaTHKE KaK YHUBEPCAIBHOM S3bIKE HAYKH,
CpEIICTBE MOJICITUPOBAHUS SIBICHUI U TIPOIIECCOB, UACIX U METOJaX MaTEeMAaTHKH;

2) TMOHMMaHWE 3HAYUMOCTH MaTeMaTHKH Ui HAyYHO-TEXHHMYECKOTO Iporpecca,
c(hOpMUPOBAHHOCTH OTHOIIICHHS K MAaTEMATHKE KaK K YaCTH OOIIEYEIOBEYECKON KYJIBTYPhI Yepe3
3HAKOMCTBO C MCTOpPHEH pa3BUTHUS MAaTEMATHKH, IBOJIIOIIUEH MaTEMAaTHUCCKUX HJICH;

3) pasBUTHE  JIOTHYECKOTO  MBIINUICHHS,  IMPOCTPAHCTBEHHOTO  BOOOpa)KeHUS,
QITOPUTMUYECKON KYIbTYpPbl, KPHTUYHOCTU MBIIUICHHUS Ha YPOBHE, HEOOXOIMMOM /sl OyayIIei
poheCcCHOHANBHOM JIEATEILHOCTH, JIJISl ITPOIOJDKEHUS 00pa30BaHusI U CaMO0Opa30BaHus;

3) oBiIaJcHHE MAaTEMATHYCCKUMH 3HAHUSAMH ¥ YMEHHSIMH, HEOOXOJAUMBIMH B
MOBCETHEBHOM KWU3HU, JI1 OCBOCHUS CMEKHBIX €CTECTBEHHOHAYYHBIX TUCUUIUIMH U IUCUUILINH
npodeccHoHAIbHOTO 1HKJIA, IS TOJydeHus oOpa3oBaHUS B 00NacTsIX, He TpeOyromux
yriayOJIeHHON MaTeMaTHuYeCcKOi MOATOTOBKH;

4) TOTOBHOCTb M CIIOCOOHOCTh K OOpa3OBaHHIO, B TOM YHCJIE CaMOOOpa3OBaHMIO, Ha
MPOTSHKEHUU BCEH JKWU3HU; CO3HATENIbHOE OTHOIIEHHE K HEMpPEPHIBHOMY OOpa3oBaHUIO Kak
YCIIOBUIO YCIIEUTHOUW MPoecCHOHANBHON U 00IIECTBEHHOU IeSATEIHHOCTH;

5) FOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIBLHOM TBOp‘lCCKOﬁ U OTBETCTBEHHOM



JeATSIbHOCTH;
6) TrOTOBHOCTh K KOJUICKTMBHOW pa0boTe, COTPYAHHYECTBY CO CBEPCTHHKAMHU B
o0Opa3oBaTesbHON, OOIIECTBEHHO TOJIE3HOM, YUeOHO-UCCIeI0BATENbCKON, POCKTHON U IPYruX
BUAaAX ACATCIIBHOCTHU,
7) oTHOIICHHE K MNPOPECCHOHATBHON IEATEIBHOCTH KaK BO3MOYKHOCTH YYacTHs B
PCIICHNH JIMYHBIX, O6HI€CTBCHHI)IX, TOCYJapCTBCHHBIX, 06HI€HaIII/IOHaJII>HI>IX HpO6J'I€M;

MeTanpeIMeTHbIX:
1) yMeHHE CaMOCTOSITEJIBHO OIPEACNIATh IEIN JCIATEIBHOCTH W COCTABJIATH IUTAHBI

NEATeNbHOCTH, CaMOCTOSITENIbHO  OCYHIECTBISTh, KOHTPOJIHMPOBATH M  KOPPEKTHPOBATH
NeITeTbHOCTD; UCITIOJIF30BaTh BCE BO3MOXKHBIE PECYPCHI JUIS JOCTIIKEHHS TIOCTABICHHBIX IIETIeH
Y pealn3alluy IJIAaHOB IS TEIbHOCTH; BRIOMPATh YCIIEIIHBIE CTPATETHH B PA3IIUYHBIX CUTYAIUX;

2) yMeHHE TMPOIYKTHBHO OOINAThCS M B3aMMOJCHCTBOBATH B IIPOIECCE COBMECTHOM
NESTeTbHOCTH, YIUTHIBATH MO3UIIMH APYTHX YIACTHUKOB JIEATEIHLHOCTH, YPPEKTHBHO pa3periaTh
KOH(ITUKTHI;

3) BiajeHHE HaBBIKAMH TO3HABATENILHOW, y4eOHO-HCCIIEI0BATENbCKON M MPOCKTHOM
NEATeNbHOCTH, HABBIKAMH  pa3pelieHusi mpolieM; CHocoOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIbBHOMY MOUCKY METOJIOB PEUICHUS MPAaKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3INuHbIX
METO/I0B MO3HAHMUS;

4) TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIbHON HH(OPMAIMOHHO-TI03HABATEIbLHOMN
NeSITeIbHOCTH, BKIIIOYash YMEHHE OPHUEHTHUPOBAThCA B PAa3IMUHBIX HCTOYHHMKAX HHGOpMaIuwy,
KPUTHYECKH OIEHUBAaTh M HWHTEPIPETHPOBATh HH(OpPMAILNIO, MOJY4aeMyI0 M3 PAa3IUYHBIX
HCTOYHUKOB;

5) BnajacHHE S3BIKOBBIMH CPEICTBAMH: YMEHHUE SICHO, JIOTUYHO M TOYHO HM3JIaraTh CBOFO
TOYKY 3PEHHUS, UCIIOJIb30BATh a/ICKBAaTHbBIE SI3bIKOBBIE CPE/ICTBA;

6) BiajeHHe HaBBIKAMU IMO3HABATENLHON pe(IEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBHUIM M MBICIUTENBHBIX IIPOIECCOB, X PE3YIbTATOB U OCHOBAHMMN, TPAHUI] CBOETO 3HAHUS U
HE3HaHU, HOBBIX [MO3HABATEBHBIX 33/1a4 U CPEACTB JUIS UX TOCTHKEHUS;

7) UeneyCTpeMJICHHOCTh B IMOHMCKAaX W MPHHATHUA PEUICHUH, COOOpPa3HTENbHOCTh |
UHTYHMIIMS, pa3BUTOCTh MPOCTPAHCTBEHHBIX IPEACTaBIEHUI; CIOCOOHOCTh BOCIPUHUMATh
KpacoTy ¥ TapMOHHUIO MUDA;

NpeAMeTHBIX:

1) chopmMHPOBAHHOCTB MPECTABICHUI O MaTeMaTHKE KaK YacTH MHUPOBOW KyJIbTYpPbI U
MeCTe MaTeMaTHKH B COBPEMEHHON HMBWIM3ALUM, CIIOCO0AaX OMMCAHUS SIBJICHUN peabHOTO
MHUpPa Ha MaTEMAaTHYECKOM SI3BIKE;

2) C(l)OpMI/IpOBaHHOCTB HpeI[CTaBJICHI/Iﬁ 0 MaTeMaTHYECKHUX IOHATHUAX KaK BaKHEUIIHMX



MaTeMaTUYECKUX MOJECIIAX, MO3BOJIIOIIMX ONMCBIBATh U U3Yy4aTh Pa3HbIE IPOLIECCHI U SIBIICHUS,
ITIOHUMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOIO IIOCTPOCHUSI MATEMAaTUYECKUX TEOPHL;

3) BIIaJIcHHE METOJaMHU JIOKA3aTeIbCTB M AJITOPUTMOB PEILICHUS, YMCHUE UX TPUMECHSTD,
IIPOBOJIUTH JTOKA3ATEJIbHBIC PACCYXKICHUS B XOJI€ PEIICHUS 3a/1a4;

4) BiajeHUe CTaHIAPTHBIMU MPHUEMAMH PEUICHUS] PAMOHAIBHBIX U HPPAIIMOHAIBHBIX,
IIOKA3aTEeNbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN M HEPABEHCTB, MX CHCTEM;

HCIIO0JIb30BAHHUEC IT'OTOBBIX KOMIIBIOTCPHBIX IPOTpaMM, B TOM YHCJIC JIA MMOUCKA ITYTH PCHICHUA U

WJUTIOCTPAINK PElIeHNs ypaBHEHUI 1 HEPaBEHCTB;

5) cdopMUPOBAHHOCTH MpEICTaBICHHH 00 OCHOBHBIX MOHATHAX MaTEeMaTHYECKOTO
aHaJllu3a M UX CBOMCTBax, BJAJEHUWE YMEHHUEM XapaKTepu3oBaThb MOBeICHUE (YHKIIHM,
MCI0JIb30BAHNE MOYYEHHBIX 3HAHUH JIJIs1 ONIMCAaHUs M aHaJIN3a peajbHbIX 3aBUCUMOCTEN;

6) BraieHHe OCHOBHBIMH TOHATHUSIMH O TUIOCKUX M MPOCTPAHCTBEHHBIX F€OMETPUUYCCKUX
¢durypax, ux OCHOBHBIX CBOMCTBaxX; CHOPMHUPOBAHHOCTh YMEHUS Paclio3HaBaTh FEOMETPUUECKUE
burypsl Ha uepTexXax, MOJENSIX U B peaJlbHOM MHUpPE; NPUMEHEHUE H3YYEeHHBIX CBOWCTB
reoMerpuueckux ¢uryp u GopMmyn Ul pelleHus TeOMETPHUYECKHMX 3aJad M 33Jad C
IIPAKTUYECKUM COACP KAHUEM;

7) chOpMHUPOBAHHOCTh MPEACTABICHHH O TIpolleccaX M SIBJICHHUAX, HMEIONIINX
BEPOSITHOCTHBIA XapaKTep, CTATHCTUYECKUX 3aKOHOMEPHOCTSX B PEAJbHOM MMPE, OCHOBHBIX
MOHATHUAX DJIIEMEHTAPHOW TEOPUU BEPOSTHOCTEW; YMEHMM HaXOAWTh M OLCHUBATh BEPOSTHOCTU
HACTYIUICHUsI COOBITUH B MPOCTEHIINX MPAKTUYECKUX CUTYaAlMsIX U OCHOBHBIE XapaKTE€PUCTUKU
CIIy4allHbIX BEJIMYHH;

8) BiazeHHWE HaBBIKAMU HCIIOJIB30BAaHUSI TOTOBBIX KOMIBIOTEPHBIX IPOTrpaMM MpH

PCUICHHH 3a/1a4.

1.6 KoJmnuecTBO 4acOB HA OCBOEHHE MPOTrPaMMbI 00111e00pa3oBaTeIbHOI yueOHOH

JUCHMILIMHBI MaTemMaTuKa:

MaxkcumanbHas yaeOHas Harpyska oOyyatomierocsi — 276 4acoB, B TOM YHUCIIE:

— o0s3arenbHas ayIuTOpHas yueOHast Harpyska - 252 4acos;



2 CTpykTypa H cojAepkaHue 001Ie00pPa30BATEJbLHON Y4eOHOH TUCHUTLIMHBI

MareMaTHKA

Beenenue.

Matematnka B Hayke, TEXHHKE, DJKOHOMHKE, HWH(POPMAIIMOHHBIX TEXHOJOTUAX U
MpaKkTUYeCcKo jesrenbHocTd. lLlenmm wu 3agaud  w3ydeHHWs MaTEMaTUKH TIPH  OCBOCHUH
cnenuansHocteit CITO.

AJITEBPA.

Pa3BuTre noHATHSA O YKCIIE.

[enwie u parmoHanbHbIe YKcia. JleiicTBuTebHBIC YKcia. [IpubinkeHHbIe BEIYUCIICHHUS.

KomrutekcHbie uncna.

Kophu, crenenn u norapudmel.

Kopuu u crenenn. KopHn HaTypanbHOM CTENEHHM U3 YHCIAa U UX cBoMcTBa. CTeneHu ¢
palMoHAIBHBIMM TOKa3aTEISIMU, WX CBOWCTBA. CTENMEHW C JACHCTBUTEIBHBIMH IOKA3aTEISIMHU.
CBoiicTBa CTENeHU ¢ JIEHCTBUTENIBbHBIM ToKazaTeneM. Jlorapudm. Jlorapudm umcia. OcHOBHOE
nmorapudmudeckoe ToxACCTBO. JlecaTuuHbie W HaTypayibHbIe Jorapudmel. [IpaBuma neiicTBuii ¢
norapudmamu. [lepexon k HoBoMy ocHOBaHHIO. [IpeoOpazoBanue anreOpandecKux BhIpaKCHHUH.
[IpeoOpa3oBanre  palMOHATBHBIX, HUPPALUOHANBHBIX  CTENEHHBIX, [OKAa3aTelbHBIX U
JOTapu(PMUUECKUX BbIPAXKEHUI.

[IpakTuueckue 3aHATHS.

Apudmernueckue AEWCTBUS HAJ 4YHCIAMHU, HAXO0XACHHE NPUOIMIKEHHBIX 3HAYCHUN
BEJIMYMH U MOTPEIIHOCTEN BBIYMCICHHH (a0COMIOTHOM M OTHOCUTEIBHOM), CPABHEHHE YUCIIOBBIX
BbIpaXK€HUIl. BblunciieHne W CpaBHEHUE KOpHEH. BblloNHEHHE pacueToB ¢ paauKaIaMu.
Pemienne uppanuoHanbHbIX ypaBHeHHH. HaxokiaeHue 3HAYEHUM CTENeHeW C palMoOHAIbHBIMU
nokazarensimu. CpaBHeHue creneHeld. [IpeoOpa3oBaHus BBIpaKEHUH, COJEpKAlIMX CTENEHH.
Pemrenne mokasatenbHbIX ypaBHeHUW. Permenue npukiagsbeix 3anad. HaxokneHuwe 3HaueHH
jmorapudma MO MPOU3BOJIBLHOMY OCHOBaHHUIO. Ilepexol OT OJHOrO OCHOBAaHHS K JAPYroMmy.
Boruncnenue u cpaBuenue norapudmos. JlorapudmupoBanue 1 MOTECHIIMPOBAHUE BHIPAKECHUI.
[TpuOnkeHHble BBHIYMCICHUS W PEIICHUS NPUKIAAHBIX 3a7ad. Pemienue norapudmuyueckux
YpaBHEHUM.

OCHOBbBI TPUTTOHOMETPUN

OCHOBHBIE TIOHSTHS.

Pannannas mepa yria. Bpamarensnoe nqsmwxenne. CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC
Yyucna.

OcHoBHBIC TPUTOHOMCTPUYCCKHUEC TOXKIACCTBA.



@opmynsl  npusBencHusa. Dopmynbsl  crnoxeHus. Dopmynsl  yaBoeHus  DPopMylibl
IIOJIOBUHHOIO YIJIA.

[IpeoOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUUYECKUX BbIpakeHuil. IlpeoOpazoBanue
CYMMbI TPUTOHOMETPUYECKUX (PYHKLMI B POU3BEAECHUE U IIPOU3BEIEHUS B CyMMY. Bhipaxkenue
TPUTOHOMETPHUYECKUX (PYHKIUH Yepe3 TAHTCHC TIOJIOBUHHOTO apryMEHTa.

TpuroHomeTprudeckue ypaBHEHHs MW HepaBeHCTBA. IIpocTeiliine TPUrOHOMETPUYECKUE
ypaBHeHus. [IpocTeiiiye TpuroHOMeTpuYECKUe HEPaBEHCTBA.

OOpaTHbIe TpUTOHOMETpUYECKUE PYHKINU. APKCUHYC, apKKOCUHYC, apKTaHT €HC.

[IpakTnueckue 3aHATHS.

Pannannslii MeToa U3MEpeHUsl YIIIOB BpallleHUs U CBA3b € rpagycHoil Mepoid. OCHOBHBIE
TPUTOHOMETPUYECKHUE TOXKIECTBA, (OPMYJbl CIIOXKEHUS, YABOECHHMsS, MpeoOpa3oBaHHE CYMMBbI
TPUTOHOMETpPUYECKUX  (QYHKIMI B MpOU3BElIEHHE, MpeoOpa3oBaHUE  IPOU3BEICHUS
TpUrOHOMETpHYecKuX GYyHKIMI B cymmy. Ilpocreiininie TpUroHoMeTpudyeckue ypaBHEHHS M
HepaBeHcTBa. OOpaTHBIE TPUTOHOMETPUYECKUE PYHKLNN: apPKCUHYC, apKKOCUHYC, apKTaHT€HC.

®YHKILIMH, X CBOMCTBA U TPAGUKH.

Oyukiuu. OO0macTh ompeneseHUuss W MHOXKECTBO 3HAUeHWM; Tpaduk (yHKIUH,
nocTpoeHue TrpaukoB (YHKIWN, 33aJaHHBIX Pa3IudHbIMH criocoOamu. CBOWMCTBA (PYHKIIHH.
MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OIPAaHUYEHHOCTb, IEPUOIUYHOCTb. I[IpoMexyTkn
BO3pacTaHusi W YObIBaHMs, HauOOJbIIee M HAUMEHBIIEE 3HAUEHHs, TOYKH SKCTpEeMyMa.
I'papuueckas wunTepnperanus. Ilpumepbl (QyHKIMOHAJIBHBIX 3aBUCUMOCTEHl B peasbHBIX
mporeccax M sBIECHUAX. Apudmerndeckue omnepauuu Haj GyHKuusasmu. CroxHas (QyHKUMA
(kommo3ummsi). Ilonstue o HenpepeiBHOCTH (yHkumu. OOpartHbie ¢GyHKuuu. OO0macTh
ompenenaeHuss W o00macTb 3HaUYeHW oOpatHOM (yHkumu. ['padux oOpaTHON QyHKIHH.
CreneHHble, MOKa3aTelbHblE, JIorapudMuyeckue u TpuroHomerpuueckue ¢pyHkuuu. OOpatHble
TPUTOHOMETpUUYECKHE (PYHKIIMH.

Onpenenenus ¢GyHkui, ux cBoiictBa W rpaduku. IIpeoOpazoBanusi rpaduKoB.
[lapannenpHblii NEPEHOC, CUMMETPUS OTHOCHTEIBHO OCEH KOOPAMHAT U  CHUMMETPHS
OTHOCHUTEJIBHO Hayajga KOOpJAMHAT, CUMMETPHS OTHOCUTENIBHO IPSAMON y = X, PACTIKEHUE U
C)KaTHE BJOJIb OCEH KOOpJAUHAT.

[IpakTueckue 3aHsTHS.

IIpumepbl 3aBUCUMOCTEN MEXIy MEPEMEHHBIMHM B PEAJIbHBIX INPOLECCaX M3 CMEKHBIX
mucuuiuinH. Onpenenenue Gyakuuid. [Toctpoenue u utenue rpadgukos ¢pyHkuuit. McciaenoBanue
¢ynkuuu. CBOHCTBa JIMHEHHOHM, KBaJApaTUYHOM, KYCOYHO-JIMHEWHOM M JApOOHO-IMHEHHOM
¢bynkuuii. HenpepbiBHble U nepuoandeckue GpyHkiun. CBoiicTBa U rpaduKu CHHYCa, KOCHHYCA,

TaHreHca U KoTaHreHca. OOparHble QyHKIMU U UX rpaduku. OOpaTHble TPUTOHOMETPHUECKHUE



¢ynkuuu. [IpeobpazoBanus rpaduka pynkiun. ['apMoHruecKre KoueOaHusl.

[Mpuknagneie 3amaun. [lokazatenbHble, JOrapupMHUECKUE, TPUTOHOMETPUYECKHE
YPaBHEHUS U HEPABEHCTBA.

HAYAJIA MATEMATUYECKOI'O AHAJIM3A.

[TocnenoBarenpHoCcTH. CriOCOOBI 3a/JaHUSI U CBOMCTBA YMCIIOBBIX MOCIEI0BATEIBHOCTEM.
[lonstTie o mpeaene mnocienoBaTeNbHOCTH. CylllecTBOBaHME MpeAesa MOHOTOHHOM
OTpaHMYEHHON mocnenoBaTenbHOCTH. CymMMuUpoOBaHuE ToclenoBareabHocTe. beckoneuHo
yObIBarolIasi reoMeTpUYecKasi Iporpeccus U ee cymma.

[IpousBonnas. IloHsiTHE O MPOU3BOIHON (DYHKIMH, €€ T€OMETPUYECKU U (PU3UUECKUt
CMBICII. YpaBHEHHME KacaTedbHOM K rpaduky ¢yHkuuu. IIpon3BogHBIE CyMMBI, pPa3HOCTH,
MpOU3BEACHUS, 4acTHble. [IpOM3BOJHBIE OCHOBHBIX 3J€MEHTapHbIX GyHKIUH. [IpuMenenue
MPOM3BOTHOM K HWCCIEeNOBaHMIO (QYHKIIMKA W TOCTpoeHuto rpadukos. [IponsBoaHbie 00paTHOM
GbyHKIMM ¥ KoMmo3uuu (GyHknuu. [IpuMeps! HConb30BaHMs MPOU3BOIHOM IS HAXO0XKACHUS
HaWIYy4YIllero pelieHus B MPUKIAAHBIX 337ayax. Bropas mpousBoaHas, ee reoMeTpUYecKUid u
¢buznueckuit cmbica. HaxoxaeHue ckopocTu i mpoliecca, 3aJaHHOTro GopMysioi U rpadukoMm.

[Ipumepsl mpuMeHeHus uHTerpaia B ¢usuke u reomerpuu. [IpakTuueckue 3aHATHS.
UucnoBasi  MOCJIENIOBAaTENbHOCTb,  CIIOCOOBI €€ 3aJaHusl,  BBIUMCICHHUS  YJICHOB
nocnenosarenbHocTU. [Ipenen nocnenoBarenbHOCTH. beckoHeuHO yObIBaromiasi reoMeTpuyecKas
MIPOrpeccusi.

[IpousBogHasA: MEXaHUYECKUA M TEOMETPUUYECKUH CMBICI MPOU3BOJHOW. YpaBHEHHUE
KacarenbHO B oOmem Bume. IlpaBwia u  dopmynsl  auddepeHmpoBanus, TabIUIA
MIPOM3BOJIHBIX AJIeMEHTapHbIX (QyHKIUH. MccrneqoBanue (QyHKIUU C MOMOIIBIO MPOU3BOTHOM.
Haxoxpaenrne HanOoJblIero, HAMMEHbBILIETO 3HAUEHUS U DKCTPEMANbHBIX 3HAYCHHH (DYHKIIUU.
Wurerpan u nepBooOpasHas.

YPABHEHUA 1 HEPABEHCTBA.

YpaBHEeHHs M CUCTEMBI ypaBHEHH. PalrionanbHble, HppalroHalbHbIe, OKa3aTebHbIE U
TPUTOHOMETPUYECKHE YypaBHEHUS M CHUCTeMbl. PaBHOCHMIIBHOCTH YpaBHEHHH, HEpPAaBEHCTB,
cucteM. OCHOBHBIE TMPHUEMBbl WX peElIeHUs (Pa3loKeHHEe Ha MHOXKUTENW, BBEJICHHE HOBBIX
HEU3BECTHBIX, INOJICTaHOBKa, rpaduueckuii  meron). HepaBenctBa.  ParnuoHanbHbIE,
MppalMOHAJIbHBIE, TOKA3aTEIbHbIE U TPUTOHOMETPUYECKHE HEpABEHCTBA. OCHOBHBIE IIPUEMBI UX
pemenus. Vcronb3oBaHue CBOMCTB M rpaduKkoB (GYHKUMH 0OpU pElIeHUH YpaBHEHUH H
HEpaBEeHCTB. MeToJ HHTepBaJoB. M300pakeHMe Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA
pELIEHN ypaBHEHUI U HEPABEHCTB C IBYMsI [IEPEMEHHBIMU U UX CUCTEM.

Ilpuknanuele 3agaun. IlpuMeHeHume MareMaTM4eCKMX METOJOB Ul PELIEHUs

COJACPIKATCIIbHBIX 3a/1a4 U3 pPaA3JINYHBIX obOnacreit HAYKU U MIPAKTUKH. I/IHTCpHpeTaL{I/I}I



pe3ynbTaTa, y4eT pealbHbIX OTpaHUYCHUM.

[IpakTrueckue 3aHATHS.

Kopuu ypaBHenuii. PaBHOcunbHOCTH YypaBHeHMM. IlpeoOpasoBaHue ypaBHEHUH.
OcHoBHbIE IIpHEMBl pELICHUS ypaBHEHHH. Pemienue cucrem ypaBHeHuid. lcmolsib3oBaHue
CBOMCTB ¥ rpauKOB PYHKIMHA I pEIICHUS ypaBHEHUH U HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTHKA Y TEOPYSI BEPOSITHOCTEM.

DneMeHTbl KOMOMHATOPUKH.

OcHOBHBIE TIOHSTUS KOMOMHATOPHKU. 3aJaud Ha TMOJCYET 4YWCIa pa3MElIeHUN,
IepecTaHOBOK, COUeTaHU!. Pemienne 3aa4 Ha nepedop BapUaHTOB.

DOneMeHThl Teopuu BeposiTHOCTeH. CoObITHE, BEpPOSTHOCTh COOBITHS, CIOXXEHHE U
YMHOK€HUE BeposTHOcTeN. [IoHATHE O HE3aBUCUMOCTH COOBITUH.

DOneMeHTbl MaTeMaTudyeckol cratuctukd. [lpeacraBineHue  JaHHBIX — (TaOJIHIIBI,
auarpamMmbl, TpadukH), TeHepalibHas COBOKYIHOCTb, BBIOOpKa, CpefHee apu(pMeTHUecKoe,
MenuaHa. [lonsitue o 3aga4ax MaTeMaTUYECKON CTaTUCTUKH.

[IpakTHueckue 3aHATHS.

Hctopust pa3BuTUS KOMOMHATOPUKH, TEOPUHM BEPOSITHOCTEN M CTATUCTUKU U UX POJIb B
pasnuuHbIX cdepax yeroBeueckou ku3HeaeaTenbHOCTU. IIpaBuna xomOuHatopuku. Pemienue
KOMOWHATOPHBIX 33]1a4.

[IpuxnagHeie 3amayn.

Krnaccuueckoe ompezeneHue BEpOSTHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpeEMa O CyMMe
BEpOSITHOCTEH. Brruncnenne BepositTHocTed. llpuknaansie 3amaum. IIpencraBiieHne 4MCIIOBBIX
naHHbIX. [IpuknanHelie 3agaun.

I'EOMETPUAL.

[Ipsimble ¥ TNIOCKOCTH B IPOCTPAHCTBE.

B3aumHOe pacnosiokeHue ABYX NpsMBIX B npocrpaHcrse. [lapaiienbHOCTs npsAMON U
mwiockoctu. IlapamnensHocTs 1UIOCKOCTEW. IlepneHAMKYISpHOCT MNPSAMOM W IIOCKOCTH.
[lepneHuKysIssp U HAaKJIOHHAs. YTOJ MEXIy NPSMON U IUIOCKOCTBIO. J[ByrpaHHBIM yros. Yroi
MeXAy  IUIoCKOoCTsMM.  [lepnmeHmukynspHocTh  OBYyX — IUIOCKOCTeM.  I'eomerpuyeckue
npeoOpa3oBaHUs NPOCTPAHCTBA: NapayljIeNbHBI  MEpeHOC, CHUMMETPUS  OTHOCHTEIBHO
minockoctd.  IlapamnensHoe  mpoektupoBanue. Ilmomans  OpTOrOHAABHOM — IIPOEKIUU.
N300paxkxeHue NPOCTPAHCTBEHHbIX (uryp. MHororpanHuku. Bepmunsl, pebpa, TrpaHu
MHororpaHHuka. PasBeprka. MHororpanssie yriel. Beimykibie MHoOrorpaHHuku. Teopema
Oinepa. [Ipusma. Ilpsimas u HakinoHHas npusma. [lpaBunbHas npusma. Ilapamnenenunesn. KyoO.
IIupamupa. [IpaBunbpHas nupamuga. YcedeHHas nupamuaa. Terpasap.

CI/IMMeTpI/II/I B KY6e, B IIapaJuICaCnuneac, B ipusMe U nupamMuc. CeueHus Ky6a, IMPpU3MBI



n nupamuzasl. [IpencraBieHre o MpaBUIBHBIX MHOTOIpaHHMKax (TeTpa’ipe, KyOe, oKraszpe,
nojaeka’yipe U ukocadape). Tema u moBepxHocTu BpauleHus. Lunuuap v koHyc. YceueHHbIH
koHyc. OcHOBaHuKE, BHICOTA, OOKOBasi IOBEPXHOCTh, 0Opa3yromiasi, pa3BepTrka. OceBble ceYeHUs U
ceueHwus, napauienbHble ocHoBaHMIO. Illap u cdepa, ux ceuenus. KacarenpHas mIocKocTh K
cepe.

N3mepenuss B reomerpun. [logoOue Ten. OTHOmIEHMs IJIOMIANEH TOBEPXHOCTEH H
00beMOoB TO00HBIX Ten. KoopmumHatel u Bektopbl. [IpsiMoyrosipHas (gekapToBa) cucTeMa
KOOpJUHAT B IpocTpaHcTBe. PopMysa pacCTOSHUS MEXY IBYMs TOUKaMU. YpaBHEHUs cepsl,
IJIOCKOCTH U npsiMoil. BekTopsl. Moayinbs Bekropa. PaBeHcTBO BekTOopoB. Cll0K€HHE BEKTOPOB.
YMHOXEHHEe BeKTopa Ha 4yucio. Pa3no)keHne BeKTOpa M0 HANpPaBJIECHUSM. YTOJI MEXIy JABYMS
BekTopamu. IIpoexius Bekropa Ha ocb. Koopaunatsl BekTtopa. CkalsipHOE NpPOU3BEICHHE
BeKTOpoB. lMcrnonp3oBaHWe KOOpPAWHAT M BEKTOPOB MIPU PELIEHMH MAaTeMaTH4YeCKUX U
MIPUKJIAIHBIX 3a]au.

[IpakTnueckue 3anATvd. [IpU3HAKKM B3aMMHOTO PACIOJNIOKEHHS MPSAMBIX. YTOI MEXIY
npsMeIMUA. B3auMHoe pacnosiokeHue NpsMbIX U TUIOocKOCcTed. [leprneHauKyssip ¥ HaKJIOHHAS K
IJIOCKOCTH. YTOJ MEXAY MPAMOM U IIOCKOCTBIO. T€opeMbl 0 B3AMMHOM PAaCIOJIOKEHUU MPSIMOM
U MIockocTu. Teopema o Tpex mnepneHaukyispax. [Ipu3Haku W CBOWCTBA MapajuiebHBIX U
MEePNEeHANKYJISIPHBIX THIOCKOCTEH. PaccTostHue OT TOYKM [0 IUIOCKOCTH, OT MpsIMOM 70
IIJIOCKOCTH, PACCTOSIHUE MEXJY IUIOCKOCTSIMH, MEXAY CKPEUIMBAOIIMMUCS MPAMBIMU, MEKIY
MIPOU3BOJILHEIMU (purypamu B npoctpaHctse. [lapanienbHoe IpoeKTUPOBAHUE U €r0 CBOWCTBA.
Teopema 0 muomaay OpPTOTOHAJIBHOM MPOEKLIMKM MHOTOYroJibHHKA. B3anMHOe pacrionokeHue
MIPOCTPAHCTBEHHBIX (GUryp. Paznnunbie Buabl MHOrorpaHHuUKoB. Mx m3obpaxenus. CedeHus,
pa3BepTKM MHOrorpaHHukoB. [lnomane noBepxHocTH. Buipl cuMMeTpuil B IMPOCTPAHCTBE.
CuMMeTpHs Tell BpallleHUs 1 MHOTOTpaHHUKOB. Boruncnenue miomazneit 1 o0beMoB. BekTophl.
JeiictBust ¢ BekTopamu. JlekapToBa cHCTEMa KOOpPAMHAT B IMPOCTPAHCTBE. YpaBHEHUE
OKPY)KHOCTH, c(epsl, IIOCKOCTH. PaccrosiHue Mexay Touykamu. JIeHCTBUSI C BEKTOpamu,
3a/laHHbIMU  KoopauHaTamu. CKallipHOE TPOU3BEJCHHE BEKTOPOB. BekTopHOe ypaBHEHHE
psAIMOM U IIIOCKOCTH. Vcnosib30BaHNE BEKTOPOB MPU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPUH.

JIns BHEaAyIMTOPHBIX 3aHATUNA CTYJEHTaM Hapsay C PEIICHUEM 3a7ad W BbINOJHEHUS
MPAKTUYECKUX 3aJJaHUIl MOKHO MPEJUIOKHUTh TEMbI UCCIIE0BATENbCKUX U pedepaTUBHBIX padoT,
B KOTOPBIX BMECTO CEpUN OTAEIbHBIX MEJIKHUX 3a7a4 U YIpaKHEHUHN MpEeAsIaraloTcs CIOKETHBIE
3a/laHusl, TPEOYIOIIKe JUIMTEIbHOW paboThl B paMKaxX OJIHOM MaTeMaTH4eCKOW CHTyaluu. JTH
TEMBI MOTYT OBITh KaK HHIWBUIYATbHBIMU 33JaHHUSIMH, TaK W TPYNIOBBIMHU JJIsI COBMECTHOTO
BBINIOJIHEHUS CCIIE0BAHH.

HpI/IMepHLIe TEMBI peq)epaTOB (;1010121)1013), HCCIICA0BATCILCKUX ITPOCKTOB: HerepBIBHBIC



npo6u. IlpumeHeHue CIOXKHBIX MPOLEHTOB B AKOHOMHYECKHX pacuerax. llapamiensHoe
npoekTupoBanue. CpelHuE 3HAUEHUS U UX IPUMEHEHHUE B CTaTUCTHKE. BekTopHOE 3a1aHue
IpsIMBIX W IUIOCKOCTEH B mpocTpaHcTBe. CII0KEHHE TapMOHUYECKMX KOJICOaHMM.
I'paduueckoe pemieHre ypaBHEHMH W HepaBeHCTB. llpaBWwibHbIE W TOJYNpaBHIBHBIC

MHOT'OI'paHHUKH. Kounueckue ceuenust u ux IMPUMCHCHHEC B TCXHUKE.
2. CTpyKTYypa M cojiep:kaHue 001e00pa3oBaTeIbHON YUeOHOI THCITUIITHHBI

2.1 O0beM o01Ie00pa3oBaTeIbHON YUeOHOI qTucUIUHbI UcTOpUsS: U BHIBI

y4eOHoil padoThI

YueOHas Harpy3ka (Bcero) 276

Oobs13aTesqbHAs ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 252

B TOM YHCIJIC:

MIPAKTHUYECKHE 3aHATUSA 111
JIEKITMOHHBIE 3aHATHS 141
KOHTPOJIb 24

[IpomexyrouHas aTrTectanus B (popme sK3aMeHa

2.1 TemaTuueckuii IUIaH ¥ coJep:KaHUHe o00IIe00pPa30BaTeJIbHOM

yuyeOHoHaucuuIInHbl MaTteMaTuka

HaunmenoBanue Conep:xaHue y4eOHOr0 MaTepuaa, O0bem yacos YpoBeHb
pa3/iesioB U TeM JabopaTopHble U MPaKTHYecKHe padoThl, 0CBOEHHUS
CaMOCTOsITeJIbHAsI pa0oTa 00y4yaroImuxcs,
KYpcoBasi padoTa (IpoeKT)
Pa3nen 1. BBenenue.
2
Tema 1.1. MaremaTrka | ConeprkaHue yueOHOTO MaTepHaa: O3HaKOMUTEIb
B HAaYKE, TEXHUKE, 1. Maremarnka B TOBCEHEBHOM YKM3HHU. HBIN
SKOHOMHUKE U 2. Teopernueckas " MPUKITaHAS 2
MIPAKTHIECKOH COCTABIIAIOIAS MaTEMATHKH.
JIESTENBHOCTU 3. Maremarnka B  TpodecCHOHANTBHOM
JeSITeTbHOCTH (TexHIYeCcKOM u
TyMaHUTapHOM).
4. TlpwanHHO-CIIEACTBEHHBIC CBSI3M,
TICUXOJIOTHS B IPYTHE
[IpaxTrueckre paboThI HE TIPEIYCMOTPEHO
Paspnen 2: PazBuTue NOHATHSA 0 YUCJIE
10
Tema 2.1: Ilensic u Conepxanne yaeOHOr0 MaTepraa; O3HaKOMUTETH
panmonansHeie uncna | 1. HMcropus umcna HBIN
2. Pa3BuTHe MOHATHS YKCIa 2
3. MHoOXecTBa [ENbIX U pallioOHaThHBIX
qHCeN
[TpakTiueckne paboTbl 2




Tema 2.2:
[pubmmxEnnble
BBIYHCIICHUS

CozepxxaHue y4eOHOTO MaTepHana:

He IIPEYCMOTPEHO

O3HAaKOMHTEIb
HBII

[IpakTiueckne paboThI:

1. TlpubnmkéHHOEe 3HAYECHHE BEIWYMHBI H
TIOTPEITHOCTH TIPHOIIKEHUSL.

2. Tounble M TpUONKEHHBIE YHCTIA.

3. OkpyriieHue.

4. AOCOIOTHAS TIOTPEITHOCTb.

Tema 2.3:
KomiiekcHbIe uncna

ConepxaHue yaeOHOr0 MaTepraa;

1. TloHsATHE KOMILICKCHOTO YHCIIA.

2. Anrebpamdeckas (opMa KOMILICKCHOTO
yucna. JISWCTBUS ¢ KOMIUICKCHBIMH
YUCTIaMHU

O3HAKOMHTEID
HBII

[IpakTiyeckne padoThI

Paznen 3.: Kopun, crenenu u jorapupmsi

16

Tema 3.1: Kopuu u
CTENeHU

ConeprxaHue y4eOHOro MaTepuaia;

1. KopHH U CTENeHU C HATYpaIbHBIM
ITOKa3aTeJIeM U UX CBOMCTBA.

2. CremneHy ¢ 1EJIBIM ITOKa3aTeIEM

3. Crenenu c palMoOHaIbHBIM
[TOKa3aTeJIEM

4. CsaoiicTBa cTeneHei

5. Kopnu n-crenenu

[TpakTryeckue padoThI

Tema 3.2: Jlorapupm

Cozepxanue yaeOHOT0 MaTepHana;
1. Omnpenenenue orapupma.
2. HartypanbHble u

norapupmbl.

JACCATUYHBIC

[IpakTryeckue paboTHI

Tema 3.3: CaoiicTtBa
sorapumMoB

ConepxaHnue yaeOHOro MaTepraa;

1. CsoiictBa norapumos.

2.  OcHoBHOE norapupmMudecKoe
TOXXAECTBO

3. Ilepexon k HOBOMY OCHOBAHHIO.

4. IlpeobpazoBaHue norapupMUIECKUX
BBIPAKEHUI.

[IpakTryeckue paboTHI




Tema 3.4: | Coneprxanne yqeOHOro MaTepuana: He nperycMoTpeHo | O3HakOMHUTENb
[IpeobpazoBanme 1. TIIpeobpa3oBanue PpaIMOHATFHBIX HBIH
PpauroHaIBHBIX ypaBHEHHH.
BBIpa)KEHHH [IpakTiueckne paboTh 2
Tema 3.5: | Coneprkanne yqeOHOro Marepuana: He nperycMoTpeHo | O3HaKOMHUTENb
[IpeobpazoBanme HBIN
JIENCTBUTENHLHBIX [pakTryeckue paOOTHL:
BBIpaXXEHUI 1. Tlpeobpa3zoBanue UppaIMoHaNbHBIX
BBIpaKEHUI 2
2. IIpeobpazoBanue CTEIEHHBIX
BBIpaKECHUI.
3. Tlpeobpa3oBanue MOKAa3aTeITbHBIX
BBIPaKEHUI
Pa3nen 4.: OcHOBBI TPUTOHOMETPHH
18
Tema 4.1: OcnoBuble | ConepikaHue ydeOHOro MaTepHaa:
TPUTOHOMETPUYECKHE 1. Panmmannas mepa yria. 2
TOX/IECTBa 2. Onpenenenve OCHOBHBIX
TPUTOHOMETPUUECKHUX ()YHKITUH.
3. OcHoBHBbIE TPUTOHOMETPHYECKHE
TOXJIECTBA.
[TpakTryeckue padoThI 2
Tema 4.2: ®opmynsl | Conepikanue yueOHOro MaTepHaa:
JIBOMHBIX u | 1. CuHyC M KOCHHYC IBOWHOTO yIJia. 2
II0JIOBUHHBIX YTIJIOB 2. ®opMynbl IONTOBUHHOIO yria
[TpakTryeckue padoThI 2
Tema 4.3: | Coneprxanue yq4eOHOro Marepuana:
Omnpenenenue 1. Omnpenenenue apkCUHyca, apKKOCHHYCa,
00paTHBIX ApKTaHTeHCA M apKKOTAHIeHCa YUCiIa
TPUTOHOMETPUYECKHUX [paktrueckne padoThI 2
GbyHKIMA
Tema 4.4: Pemenune | Conepikanue yueOHOTo MaTepHaa:
TPUTOHOMETPHUECKUX 1. Pemenue IIPOCTEMIINX 2
ypaBHEHUN TPUTOHOMETPUUYECKUX YPABHEHUI
2. TpuroHomerpuyeckue YypaBHEHUS U
CTIOCOOBI X PEIICHUS
[pakTrueckue paboThI 2




Tema 4.5: IIpocreiimue

CozepxxaHue y4eOHOTO MaTepHana:

TPUTOHOMETPUYCCKHIE 1. Tlousarue TPUTOHOMETPUYECKOTO 2
HEPaBEHCTBA HEepaBeHCTBA.
2. Mertoppl peleHus HEPaBeHCTB.
[IpakTiueckne paboTb 2
Paznen 5.: ®ynkuun, ux cBoiicTBa M rpaQuKH
26
Tema 5.1: Oynkus Coneprkanue yueOHOro Marepuana:
1. Tlonsitue QyHKIHH. 2
2. OOmacte ompenmelieHUe ©  00JaCTh
3HAYCHUS.
3. T'paduk pynkmum.
4. CsaoiicTBa (yHKIHH.
[IpakTiyeckne padoOTHI 2
Tema 5.2: | CopepxaHue yueOHOro MaTepHaa:
HUccnenoBanue 1. TIlnau uccnemoBanus QyHKIIUH. 2
GbyHKIMI 2. IIpoMexyTku Bo3pacTaHus U yObIBaHHS
3IIeMEHTAPHBIMH 3. HawuGonbiiee 1 HANMEHbIIIEE 3HAUCHUSI
criocobamu ¢byHKIN
[pakTiueckne padoOThI 2
Tema 5.3: O6patusie | ConeprkaHue yueOHOr0 MaTepHaa:
GbyHKIIMN 1. Tlonsarue obpatHOH QyHKIUH.
2. CeoiicTBa
3. TI'paduku
[TpakTryeckue padoThI 2
Tema 5.4: Cnoxnas | ConepxaHue yueOHOro MaTepHaa:
byHKIHS 1. TlousTHe CIOXKHOMW QYHKIIHH. 2
2. Apudmerndeckue IEeNCTBUS HaJ
GyHKIHAME.
[pakriueckue padoThI 2
Tema 5.5: ConeprxaHue yueOHOro Mmarepuana:
[TapannenbHblit 1. TlapamnensHeli  mepeHoc  rpadukos
MIEPEHOC U CUMMETPHSI GyHKIUH.
rpadukoB QyHKIHI 2. Cummerpus OTHOCHTEIILHO oceii
KOOpJIMHAT, Hadaja KOOpAHHAT.
[pakriueckue padoThI 2




Tema 5.6:

CozepxxaHue y4eOHOTO MaTepHana:

[IpeobpaszoBanne 1. Pacrtsoxkenne u  ckatue  rpaduKoB
rpadukoB GyHKIMH (yHKIMH BIIOTH OCEH KOOpAWHAT.
2. Cummerpust OTHOCUTEIBHO MPSIMOH Y =
X
[IpakTiueckne paboTb 2
Tema 5.7: | ConmepxaHue yaeOHOT'O MaTepHaa;
Tpuronomerpudeckue |1. TpuroHomerpuueckne (yHKIMH CHHYC, 2
GbyHKIUH KOCHHYC, TAHI'€HC ¥ KOTaHI'€HC.
2. CpoiicTBa (DyHKIMH 1 UX TpaduKy.
[IpakTiyeckne padoOTHI 2
Tema 5.8: OOpatubie | ConepikaHue yaeOHOro MaTepHaa:
TPUTOHOMETPUYECKHE 1. OOparHbie TPUTOHOMETPHIECKHE 2
GbyHKIIIU ¢$yHKIMN.
2. CpoiicTBa (GYHKIMH U UX rpadUKH.
[pakTiueckne padoOThI 2
Pa3nen 6.: YpaBHeHnusi u HepaBeHCTBa
38
Tema 6.1: YpaBuenus, | Coneprkanue yaeOHOro MaTepHaa:
HepaBeHCTBa W uX |1. OcHOBHbIE TIOHATHS 00 ypaBHEHHSX, 2
CHCTEMBI HEpaBEHCTBAX U MX CHCTEMaXx.
2. PaBHOCHWJIBHOCTb  ypaBHEHHH u
HEPaBEHCTB.
[TpakTryeckue padoThI 2
Tema 6.2: | CopeprxaHue yueOHOro MaTepHaa:
ParroHanbHbIe 1. PaumoHanbHbIe ypaBHEHHS] U METOABI HX 2
YpaBHEHUS peleHus.
2. Teopema besy.
[pakrrueckne padoThI 2
Tema 6.3: OcHoBHble | ConepikaHue yueOHOro MaTepHaa:
NIPUEMBI pemenus | 1. PemieHue MTuHEHHBIX HEPABEHCTB. 2
HEPaBEHCTB 2. ANroput™M peleHus HEpaBeHCTB BBILIC
MEepBOMl  CTENeHu u  JIpoOHO-
PAaLOHAJILHBIX HEPABEHCTB
[pakriueckne padoThI 2

Tema 6.4: Meron

ConepxaHne yaeOHOro MaTepraa:




HHTEPBAJIOB 1. Pemenue HepaBEHCTB BHILIE MEPBOI 2
CTENeHH W  JApOOHO-panyoHaIBHBIX
HEpaBEHCTB METOZOM WHTEPBAJIOB.
[IpakTiueckne paboTb 2
Tema 6.5: | ConmepkaHue yaueOHOT'O MaTepraa;
HUppanmoHaabHbie 1. TlonATue MPpaIMOHAIILHOTO YPaBHEHMS. 2
YpaBHEHUSI 2. Meronp! perieHus.
[IpakTiyeckne padoOThI 2
Tema 6.6: | ConmeprkaHue yueOHOTO MaTepraa;
[loka3atebHbIE 1. Ompenenenne W crnocoObl  peIICHHS 2
ypaBHEHUS TIOKa3aTeIbHBIX YPaBHEHHH.
[IpakTiueckne padoTHI 2
Tema 6.7: | Conmepxanue yueOHOro MaTepHaa:
[Toxa3arenbHele 1. Tloka3zarenbHble HEpaBEHCTBa u 2
HEepaBeHCTBa CIOCOOBI X PeIIeHUSI.
[pakTiueckne padoOThI 2
Tema 6.8: | Conmeprxanue yueOHOr0 MaTepuana:
Jlorapupmunueckue 1. Ompenenenne W crocoObl  pelICHHs 2
ypaBHEHHsI Jorapu(pMUYECKUX ypaBHEHUI.
[IpakTrueckue padoOTHI 2
Tema 6.9: | Conmepxanue yueOHOro MaTepHaa: O3HaKOMHTEh
Jlorapudpmuyeckue 1. OmpeneneHre W CIOCOOBI  pEIICHHS 2 HBIN
HEepaBeHCTBA Jorapu(pMHUYECKUX HEPABEHCTB.
[TpakTryeckue padoThI 2
Hrorosoe 3aHsTHE Coneprxanue yueOHOro Marepuana: He npenycMoTpeHo | O3HakOMHUTENb
1. TloBTopenue 0a30BbIX OCHOB HBIN

MPOUICHHBIX TEM.
2. OcHoBHbI€ (OPMYITBI IPOHIECHHBIX TEM.
3. OtBeThl Ha BOIPOCHIL.

[pakrrueckne padoThI 2
Paspen 7. Havama mMaTeMaTHUeCKOro aHajmu3a
36
Tema 7.1: Yucnossie | CopepkaHue yaeOHOI0O MaTepuaa:
MOCJIEN0BATEIHLHOCTH 1. Ompenenenue YHUCIIOBOH
[0CJIEL0BATEIbHOCTH. 2
2. CrocoOsbl 3a1aHUA u CBOMCTBA




4.

TOCIIEI0BATEIIbBHOCTEH.

Beckoneuno yOBIBarOIIast
reoMeTpUYECKast MPOrPeCcCHsl.

ITonsitue 0 rpezene
MOCIEIOBATEIHOCTH.

[IpakTiueckne paboTbl

Tema 7.2: [Ilpemen | Conepkanne yqaeOHOTo MaTepuana:
(byHKIIMN 1. Tlomarue mpexnena (QyHKIUM B TOYKE U
€ro reoOMeTpUUECKUI CMBICIT.
2.  OmHOCTOPOHHHE TIPE/EIbl.
3. bBeckoneuno maible QpyHKINH U HX
CBOICTBA.
4. BecKOHEYHO OOJBITHIE (YHKITHH.
5. CymecTBoBaHHE TIpe/iesia MOHOTOHHOM
OrpaHWYEHHO MOCIIEI0BATENLHOCTH.
[IpakTiueckne padoOThI
Tema 7.3: | ConeprkaHue yueOHOro Marepuana:
HenpepsiBHOCTB 1. Tlonsartue HeNpepbIBHOCTH (yHKIHH.
(byHKIIMN 2. UccnenoBanme Ha  HENPEPHIBHOCTD.
OnpeneneHne To4EK pa3pbiBa QyHKIIUH.
3. Knaccudukanus pa3pbiBoB.
4. OrmpeneneHue acUMITOTBL. ACHMITOTHI
TOpU30HTAJIBHBIC, BEPTUKAJIBHBIC u
HaKJIOHHBbIC.
[TpakTryeckue padoThI
Tema 7.4: | Conepxanue yqeOHOro Marepuana:
[IpousBogHas 1. 3amaya, mnpuBOAAmAS K  IOHATHIO
MIPOU3BOAHOM.
2. Onpenenenue. CBs3b MEXIY
i hepeHINpPyeMOoCTbIO u
HENPEPHIBHOCTBIO.
3. OuMyecKHil  CMBICI  MPOU3BOIHOM.
Pemenue 3amau.
4. T'eoMeTpHUYeCKUil CMBICI IIPOU3BOIHOM.
[IpakTryeckue paboTHI
Tema 7.5: | Coneprkanue yueOHOro MaTepHaa:




IIpousBonHbIe
3IIEMEHTAPHBIX

GbyHKIHH

1. TlpowsBonHbIE 31€MEHTapHBIX (YHKIIUH.

2. HaxoxneHue mpou3BOAHON € IIOMOIIBIO
TaOIHIIBL.

3. IIpaBuia HaxoXJeHUE TPOM3BOAHOM.

4. TlpomsBoxmHast TPUTOHOMETPHYECKUX

GyHKIMHA.

[IpakTiueckne paboTb

Tema 7.6: DxcTpeMyMsl
GbyHKIIIU

Coneprkanue yueOHOro Marepuana:

1. OmpeneneHue 3KCTPEMYMOB () YHKITHH.

2. HeobOxonumble ycioBHs CyIECTBOBAHHS
9KCTpeMyMoOB. JlocTaTo4yHble —YCIOBUS
CYILIECTBOBAHUSI SKCTPEMYMOB.

3. HaxoxneHue skcTpeMyma C IOMOLIBIO
BTOPOH MPOU3BOIHOM.

[IpakTrueckue padoOTHI

Tema 7.7 Tlomuoe | ComepkaHue y4eOHOTO MaTepUaa;
HCCIIeIOBaHNE 1. Cxema noiHOro uccienoBanus GpyHKIH
(byHKIIMN C TIOMOIIBIO TPOU3BOTHOM.
2. HWccnenosanue hyHKIIMN Ha
BO3pacTaHWe W YOBIBAHHE C ITOMOLIBIO
MIPOU3BOIHOM.
3. MUccnenosanue GbyHKIIN Ha
9KCTPEMYMBI C IOMOIIBIO TPOU3BOTHO.
[TpakTryeckue padoThI
Tema 7.8: | Coneprxanue yqeOHOro Marepuana:
Juddepennuman u |l [duddepenuman  GyHkumm U ero
nepBooOpa3zHast TeOMETPHYECKUIT CMBICIT.
byHKIIHH 2. Onpenenenue nepBooOpazHoi QyHKIUH.
3. Teopema o nepBooOpa3HbIX.
[IpakTryeckue paboTHI
Tema 7.9: | CozneprxaHue yueOHOro Marepuana:
Heonpenenénnslit 1. Heomnpenenéuuelii UHTETpa.
HHTErpaj 2. OcCHOBHBIC  TOHSTHS,  ONPEACICHUS,

CBOICTBA

[IpakTryeckue paboTHI




Pazgen 8.: DneMeHTHI KOMOMHATOPHKH, TEOPHH BepOSATHOCTEH W

MaTeMAaTHYeCKOH CTATHCTHKH 13
Tema 8.1: OcnoBubie | ComepkaHue y4eOHOT'O MaTEepHaa;
TIOHSITHS 1. OcHOBHBIC MOHATHS KOMOWHATOPHKH. 1
KOMOWHATOPHUKH 2. 3agauu Ha MOACYET YMCIa pa3MEIICHHUH,
TEPECTaHOBOK M COUETaHUM.

[IpakTiyeckne paboTh 2
Tema 8.2: OcHoBubie | ComepkaHue y4eOHOIO MaTepHaa;
TIOHATUS teopun | 1. CoObitue. 1
BEPOATHOCTEH 2. BeposTHOCTb COOBITHSL.

3. CnoxeHHe M YMHO)KECHHE BEPOSITHOCTEH.

[IpakTiyeckne padoTHI 4
Tema 8.3: OcHoBubie | ComepkaHue y4eOHOT'O MaTEepHaa;
TIOHATUS 1. TlpencraBneHne JaHHBIX  (TaOIHILBL, 1
MaTeMaTHYeCKOH JUarpaMMebl, TpaQUKH).
CTaTUCTHKH 2. T'enepanbHasi COBOKYITHOCTb, BBIOOpKa

[pakTiueckne padoOThI 4
Paznea 9.: Koopamnatot u BeKTOpBHI

26

Tema 9.1: Koopaunate! | Conepikanue yueOHOT0 MaTepHaa:
TOYKH B ipocTpancTBe | 1. TlpsiMoyronmbHasi cucrema KOOpIHMHAT B 2

HPOCTPAHCTBE.

2. dopmyna pacCTOSHUSA MEXAY IBYMS
TOYKaMMH.

3. VYpaBHeHue chepsl.

[TpakTryeckue padoThI

HE MPETYCMOTPEHO

Tema 9.2: Bekrops! u
JIECTBUSI C BEKTOpaMU

ConepxaHue yaeOHOro MaTepuana:
1. Bextopsl. Monyns Bekropa. PaBencrsa

O3HaKOMUTED
HBIN

BEKTOPOB. 1
2. CroxeHne  BEKTOPOB.  YMHOXKEHHUE

BEKTOpa Ha YHCIIO.
[IpakTryeckue paboTHI 4




Tema 9.3: Koopaunater | ConeprkaHue yueOHOTo MaTepuana: O3HaKOMUTENb
BEKTOpa 1. PaznokeHme BEKTOpa IO BEKTOpaM HBIN
6azuca. 4
2. Koopaunats! BekTopa.
3. eWcTBus C BEKTOpaMH, 3aJaHHBIMH
CBOMMH KOOp/IMHATaMH.
[IpakTiueckne paboTb HE TIPeyCMOTPEHO
Tema 9.4: Ckamsapuoe | ComepkaHue y4eOHOT0O MaTepHaa; O3HaKoOMHTENb
MpOU3BeICHUE 1. OmnpeneneHus CKaJISIPHOTO 1 HBI
BEKTOpPOB MIPOU3BE/ICHHS] BEKTOPOB.
[pakTiueckne padOTHI 4
1. Pemenme 3amad Ha  HaXOXKJCHHUE
CKaJISIPHOT'O TIPOMU3BEICHUS BEKTOPOB.
Tema 9.5: Yron mexay | ComepkaHue y4eOHOT0 MaTepraa; O3HaKOMHTENb
BEKTOpaMH 1. Vron Mexay IByMsi BEKTOpaMH. 1 HBIN
2. Ilpoekuust BeKTOpa Ha OCh.
[IpakTiueckue padoOTHI 4
Tema 9.6: Pemenue | Conepkanue ydaeOHOTro Marepuana: O3HakoMHTENb
3aja4 Ha Bce neiictBus | 1. Mcnonp3oBaHne KOOpJMHAT U BEKTOPOB HBIN
C BEKTOpaMu NPy pElIeHHd MaTeMaTH4ecKHX | 1
NPUKJIQJHBIX 3a]1a4.
[TpakTryeckue padoThI 4
Pa3nen 10.: IpsiMble H TUIOCKOCTH B TPOCTPaHCTBe
30
Tema 10.1: Axcuombl | Coznepskanue yq4eOHOTro Marepuana:
CTepeoMeTpuHu 1. AKCHOMBI CTEpEOMETPUH, CIEACTBHS M3 2
AKCHOM.
[TpakTryeckue padoThI 2
Tema 10.2: TIpssmbie u | Conepskanue yueOGHOro MaTepuana:
IUIOCKOCTH B | 1. BszaumHoe pacnonoxkeHue NnpsMbIx B
MIPOCTPAHCTBE MPOCTPaHCTBE. 2
2. [lapamnenbHOCTH NPSMO¥ U IIOCKOCTH.
[IpakTryeckue paboTHI 4




Tema 10.3: | Coneprxkanue yueOHOr0 MaTepHania: O3HaKOMHTEIH
[TapannenbHOCTH 1. Ompenenenue, MpU3HAK U CBOWCTBA 2 HBI
TUIOCKOCTEH MapayIeTbHOCTH TIOCKOCTEH.

[IpakTiueckne paboTh HE TIPeyCMOTPEHO
Tema 10.4: | Conmeprxanue yaeOHOT0 MaTepHaa; O3HaKOMHTEND
[epnien nukymnsp B | 1. IlepnenaukymsipHOCTB IpsAMON u HBII
MIPOCTPAHCTBE TUTOCKOCTH. 2

2. Ilepnenaukyssip 1 HaKIOHHASL.

3. Yroa Mexay mpsMoi | TUTOCKOCTBIO.

[IpakTiyeckne padoThI 4
Tema 10.5: | Coneprkanue yueOHOro MaTepHania: O3HaKOMHTEH
[epnennuxymnspaocts | 1. JIByrpanHbIi yrodm. HBIN
ITOCKOCTEH 2. YTO0J MeX1y INIOCKOCTSMH. 2

3. IlepnenaukynsipHOCTB IBYX TIOCKOCTEH

[pakTiueckne padoOThI 4
Tema 10.6: | ConeprkaHue yueOHOro MaTepHania: O3HaKOMHTEh
[TapannensHoe 1. Teomerpuyeckue npeoOpa3oBaHus HBIN
MIPOEKTHPOBAHHUE MPOCTPaHCTBA. 2

2. [lapamnenbHoe MPOEKTUPOBAHHE.

3. Uzobpaxenue MPOCTPaHCTBEHHBIX

¢uryp.

[TpakTryeckue padoThI 4

Paznen 11.: MHoOrorpanHuky, Tejia U MIOBEPXHOCTH BpAIlleHHUS
15

Tema 11.1 - 11.4:| ConepxaHue yueOHOro Marepuana:
[Monstue 1. MHororpaHHuK. 2
MHOTOrpaHHUKa 2.  OCHOBHBIE TOHSATHSI.

3. IIpaBuiibHBIE MHOTOTPaHHUKH.

IIpakTryeckue paboTHI

HE IPEAYCMOTPEHO

Tema 11.2: Tlpusma,
[Tapamnenenunen,
[Tupamuna

ConepxaHnue yaeOHOro MaTepraa:

1. TIpmwma. [Ipsimas v HaKJIOHHAS MpPU3MA.
IIpaBunbHas npusma.

2. Ompenenenne, BUABI M  CBOMHCTBa

napasuienenunena. Kyo, ceoiicTa ky0a.

2




3. OrmpeneneHrie ¥ OCHOBHBIC 3JICMEHTHI
mupaMupl.  [lpaBWibHasS —THEpaMmuja.
Yceuénnas mupamuia. Terpasap.

[IpakTiueckne paboTh 2
Tema 11.5: Cummetpust | ConeprkaHue yueOHOTro MaTepuaa:
u ceuenust | 1. Cummerpus MHOTOIPaHHHUKOB. 2
MHOTOTPaHHHKOB [TocTpoeHne ceueHHit MHOrOTpaHHHKOB.

[IpakTiyeckne padoOTHI

HE MPEAYCMOTPEHO

Tema 11.6: Humuaap u

CozepxaHue yaeOHOT0 MaTepHana:

KOHYC 1. Hwmuaap u xkoHyc. OCHOBHBIE TOHATHA 2

Y ceyeHUsl. Y CeYEHHBIN KOHYC.
[IpakTiueckne padoTHI 1

Tema 11.7: Illap wu | ComepkaHue y4eOHOIO MaTEepHaa;
chepa 1. Illap u cdepa 1 UX CEUCHUS. 2
[pakTiueckne padoOThI 2

Paznea 12.: Usmepenns B reomeTpun

22

Tema 12.1: Tloustusa | CopmepkaHue ydeOHOT0O MaTepuaa;
00BEMa 1. OOBéM H ero u3MepeHue. 4

2. HWHrerpanmpHas ¢popmyna o0bEMa.

[IpakTrueckne padoOTHI

HE MPEAYCMOTPEHO

Tema 12.2: O0bém | Conepxanue yueOHOTro Marepuana: 4
MHOrOrpaHHukoB, # | 1. ®opmyssl 00béMa Kyo0a,
00BEM Tel BpallleHus IPSIMOYT'OJIEHOTO napajuienenunena,
MpU3MBbI, HUJIAHAPA.

2. ®opmynbl 00bEMa THPaMUIBI U KOHYCa

3.  ®dopmynsl 00bEMa mapa

[TpakTryeckue padoThI 2
Tema 12.3: ITnomanu | Conepkanue yqeOHOro Marepuana:
MIOBEPXHOCTEH 1. Qopmynel miomazeil  MOBEPXHOCTU 2




MHOT'OI'pPaHHUKOB u MHOT'OI'PaHHUKOB U TCJI BpallICHUA.

TDTOIIA A Ten | [Ipakrtudeckue paboThl 2
BpaIICHUS

Tema 12.4: Tlomobue | ComepkaHue y4eOHOT'O MaTEepHaa;

Ten 1. Tlonobue Ten. 2

2. OTHOIEHNE TIOmazeil TTOBEPXHOCTH U
00BEMOB MOIOOHBIX TEI.

[IpakTiyeckne padoThI 2
Wrorosoe 3ansitne Coneprkanue yueOHOro Marepuana:
1. HroroBoe 00CYXIICHHE TEM. 2
[IpakTiueckne paboOTHI: 2
1. Pemenue 3a1a4 1 mpuMepoB
HUTOI'O 252

2.2 O0pa3oBaTelibHbIE TEXHOJIOTHH, HCIOJIb3yeMble PU MPOBEAeHUH ayAUTOPHBIX

3aHATHH

B cootBerctBum ¢ TpedoBanusmu @I'OC CIIO no cnenmansHocTr 38.02.07 bankoBckoe
JeNI0  peanm3aris KOMIIETEHTHOCTHOTO IOAXO0Ja JIOJDKHA —TpeayCMaTpHUBaTh [NIUPOKOE
HCII0JIb30BaHNE B YICOHOM TIPOIECCe aKTHBHBIX M MHTEPAKTHBHBIX (DOPM MPOBEACHUS 3aHATUH
(KOMITBIOTEPHBIX CHUMYJISIIUH, JEIOBBIX M POJIEBBIX HWIp, pa300p KOHKPETHBIX CHUTYaIlUH,
TICUXOJIOTUYECKHE W MHBIC TPEHUHTH | T.J.) B COYCTAaHUHM C BHEAYIUTOPHON PabOTOH C LENBIO
(hopMUpOBaHUS U Pa3BUTHS TPEOYEMBIX KOMIIETEHITUN 00YJIarOITUXCS.

Bupl 00pazoBaTenbHbIX TEXHOJIOTHM.

OOpa3oBarenbHass TEXHOJOTHS — 3TO COBOKYIIHOCTh HAyYHO H NPAKTUYCCKU
000CHOBAHHBIX METOJOB, U HHCTPYMEHTOB JIJIsl JTOCTWKCHHUS 3aIlJITAHUPOBAHHBIX PE3yJIbTaTOB B
oOmacti oOpazoBaHus. [IpuMeHEHHE KOHKPETHBIX OOpa30BaTEIbHBIX TEXHOJIOTUH B Y4eOHOM
nporecce omnpeaessiercs: cnenuukoil yaeOHO! NesITeIbHOCTH, €€ MHPOPMAIMOHHO -PECYPCHOM
OCHOBBI U BHJIOB YUeOHOM pabOTHI.

1. TpaguumonHbie 00pa30BaTENIbHBIC TEXHOJOIMH OPHEHTUPYIOTCS Ha OpPraHHU3alluIo
00pa30BaTEILHOTO  TPOIIECCa, TMPEANOJIATAIONIYI0  MPSAMYIH0  TPAHCISIUI  3HAHUH — OT
MperoiaBatTelisi K CTYIEHTY (IIPEUMYIECTBEHHO Ha OCHOBE OOBSICHHTEIBHO-HILTFOCTPATUBHBIX
METOJIOB 00y4eHUs1). YueOHas JACATEIbHOCTh CTYJCHTAa HOCUT B TAKHX YCIOBHSIX, KaK IPAaBHIIO,
PENPOIYKTUBHBIN XapakTep.

[Ipumepsl popm y4eOHBIX 3aHATHI C HCIOJB30BAHUEM TPAJAUIIMOHHBIX TEXHOJOTHI:

Jlexusi — mocnenoBaTeNbHOE M3NI0KEHHWE MaTepuaia B JUCIHUILUIMHAPHON JIOTHKE,
OCYILIECTBIISIEMOE MTPEUMYIIIECTBEHHO BEpOATBHBIMH CPEACTBAMHU (MOHOJIOT TIPETIOAaBaTes).

CeMuHap — Oecena mpenoaBaTelis U CTYACHTOB, 00CYX/IEHUE 3apaHee MOATOTOBICHHBIX
COOOIIEHUH, TPOEKTOB MO KaXKJIOMY BOMPOCY IJIaHA 3aHATHS C €AMHBIM I BCEX MEepEeYHEM

peKOMCHHyCMOﬁ 00s13aTeNbHON U JIOTIOTHUTEIBHOMN JINTCPATYpPHI.



[IpakTuyeckoe 3aHSATHE — 3aHATHE, MOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHUH M
HABBIKOB M0 MPE/IOKEHHOMY allTOPUTMY.

2. Texuosoruu mpoOIEeMHOTO OOy4EHHUsT — OpraHu3aIus 00pa30BaTEIBHOTO MpoIlecca,
KOTOpasi TMpPEHAIojiaracT IOCTAaHOBKY MpPOOJEMHBIX BOMPOCOB, co3mganue 20  yueOHBIX
npoOJIEeMHBIX CUTyallMid Ui CTHUMYJUpPOBAaHHE AaKTUBHOM IO3HABATEIbHON JEATEILHOCTH
CTYICHTOB.

[Tpumepsl ¢GopM ydeOHBIX 3aHATHIA C KCIOJB30BAHUEM TEXHOJIOTHH MPOOIEMHOTO
00y4eHHUS:

[IpakTueckoe 3aHsTHE B (opMe MpaKkTUKymMa — oOpraHu3anus ydeOHOW paloTsl,
HalpaBJieHHas Ha pelIeHue KOMIUIEKCHOW y4eOHO-TIO3HABAaTEIbHOM 3ajaud, TpeOyromel oT
CTY/IEHTa MPUMEHEHUS KaK HayYHO-TEOPETUIECKUX 3HAHUH, TaK M MPAKTUICCKUX HABBIKOB.

3. UrpoBble TEXHOJIOTHH — OpraHW3anus 00pa3oBaTEIBHOTO IMPOIecca, OCHOBAHHAS Ha
PEKOHCTPYKITMH MOJIEJIeH TIOBEICHHS B paMKaX MPETOKEHHBIX CIICHAPHBIX YCIIOBHIA.

[Ipumepsl popm yueOHBIX 3aHATHI ¢ UCTIOJIb30BaHHUEM UI'POBBIX TEXHOJIOTHM:

JlenoBasi Urpa — MOJIEIMPOBAHUE PA3IMYHBIX CHTYallMd, CBSA3aHHBIX C BBIPAOOTKON W
MIPUHATHEM COBMECTHBIX DPEIICHHH, OOCYKICHHEM BOIIPOCOB B PEXHMME MO3TOBOTO IITYpMa,
PEKOHCTPYKIMEH (PYyHKIIMOHATHHOTO B3aUMOJEHCTBYS B KOJUIEKTHBE U T.II.

4. TexHOJIOTMH TPOEKTHOrO0 OOYYEeHHs — OpraHu3aius o0pa30oBaTeIbLHOTO Mpoliecca B
COOTBETCTBUHU C alTOPUTMOM IIO3TAIHOTO pElIeHUs MPOOJEMHON 3aJaydl WM BBIIOJHEHUS
yueOHoro 3amanus. [IpoekT mpenmnonaraer COBMECTHYIO y4eOHO-T03HABATENbHYIO JAESITETbHOCTD
TPYIIbI CTYIEHTOB, HAIPABIECHHYIO Ha BBIPAOOTKY KOHIEMIMH, YCTAHOBJIEHUE LieJe U 3ajad,
(GOpMYIUPOBKY OKHUIAEMBIX PE3yJIbTaTOB, OINpEAETICHHE NPUHIMIIOB M METOIUK PELICHHS
MOCTABJICHHBIX 3aJla4, IJJAaHUPOBAaHUE XOJa pabOThl, MOUCK JOCTYNHBIX U ONTUMAIbHBIX
pPECYpCOB, MOATAMHYIO pealu3alio IIaHa paboThl, MPE3EHTALMIO PE3YyIbTaTOB pPadOThI, HX
OCMBICJIEHHE U pedIeKkcuto.

OCHOBHBIC THUIIBI ITPOCKTOB:

UccnenoBaTenbckuii MPOEKT — CTPYKTypa mnpubmumxeHa K ¢opmMaTy HAydHOTO
UCCIIEIOBAaHUS (JI0KA3aTeIbCTBO AKTYaJbHOCTH TEMBI, OIpEJeIeHUe HAydHOW MpOoOJIeMBl,
npenMera u 00BEKTa HCCIENOBaHUSA, IeJied W 3aad, METOJIOB, MCTOUYHUKOB, BBIJBHKCHHE
TUINOTE3bI, 0000I1IeHNe Pe3yIbTaTOB, BBIBOIbI, 0003HAUEHUE HOBBIX MTPOOIIEM).

TBopueckuil MPOEKT, Kak MPaBWJIO, HE HMMEET AETalbHO MPOPabOTaHHOW CTPYKTYpHI,
y4eOHO-TI03HABATENbHAS JAEATEIBbHOCTh CTYJIEHTOB OCYIIECTBISIETCS B paMKaX pamMOYHOTO
3aJlaHusl, TOYUHSSCH JIOTHKE U UHTEPEeCaM YU4aCTHUKOB MPOEKTa, )KaHPY KOHEYHOTO pe3ysibTara
(razera, puiIbM, MPA3JHUK U T.IL.).

5. I/IHTepaKTI/IBHLIC TCXHOJIOTUU — OpraHu3anus O6pa3OBaTCJILHOFO mnmpomnoecca, KoTopas



MPEIOIaracT akTUBHOE U HEJIMHEMHOE B3aUMOJICHCTBUE BCEX YUYACTHUKOB, IOCTHKEHHUE HA 3TOU
OCHOBE JIMYHOCTHO 3HAYMMOro JJii HHUX oOpa3oBarelbHOrO pesynbrara. Hapsgy co
CHEIUATU3UPOBAHHBIMU  TEXHOJIOTMSIMA ~ TaKOoro  poja  MPUHUUII ~ HUHTEPAKTUBHOCTH
MPOCJICKMUBACTCSI B OOJIBIIMHCTBE  COBPEMEHHBIX  0Opa30BaTENbHBIX  TEXHOJIOTHH.
NHTepakTMBHOCTH MOJIpa3yMeBaeT CyOBEKT-CyObEeKTHBIE OTHOIICHUS B XOJ€ 00pa3oBaTEIbLHOTO
rpoiiecca 1, Kak cieAcTBue, GOpMHUPOBAHUE CAaMOPA3BUBAIONICICS HHPOPMALIMOHHO -PECYPCHOM
Cpelpbl.

[Ipumepsr ¢dopM ydeOHBIX 3aHATUM C HCIOJB30BAHHEM CHEIUATU3UPOBAHHBIX
WHTEPAKTUBHBIX TEXHOJIOTHUM:

— JIeKIUsl OOpaTHOW CBS3M — JIEKIMSI—TIPOBOKAIUS (M3JI0KEHHE MaTepuajia ¢ 3apaHee
3arJIaHUPOBAHHBIMU OIINOKaMN);

— nekuus-Oecena;

— JIEKITUS-TUCKYCCHS;

— CEeMHUHap-JIUCKYCCUS — KOJIJIEKTUBHOE OOCY)XJICHHE KaKOTO-TMO0O CIIOPHOTO BOIPOCA,
MpoOJIEMBI, BBISIBJICHUE MHEHUH B TPYIITIE.

6. MudopmMannnoHHO-KOMMYHHUKAITMOHHBIE 00Pa30BaTEIbHBIC TEXHOJIOTHH — OPraHU3aIHs
00pa3oBaTeNIbHOTO  MpoIlecca, OCHOBAaHHAas HAa  TMPUMEHCHHH  CIICIUATU3UPOBAHHBIX
MPOTPAMMHBIX CPEIICTB U TEXHUUECKHUX CPEACTB PabOTHI ¢ MHPOPMAIIUECH.

[Ipumepsr  Gopm  yueOHBIX 3aHATHH C  HCIOJB30BaHHEM  WH(OpPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA:

Jlekusa-Bu3yanuzanusa — H3JI0KEHHE COJEpKaHUsA COIMPOBOXKAACTCS Mpe3eHTAIuEH
(memoHCTpanuel yueOHbIX MaTepUajIoB, MPEICTABICHHBIX B PAa3JIMYHBIX 3HAKOBBIX CHCTEMax, B
T.4. WUUTIOCTPATUBHBIX, IPadUUCCKUX, ayJqH0- U BHICOMATEPHAIIOB).

[IpakTrueckoe 3aHsATHE B (hopMe MPE3CHTALIUN — TIPEICTABICHUE PE3YIHTATOB MIPOSKTHOM
WM  MCCIEAOBATEIbCKOM  JEATENbHOCTM €  HCIOJb30BAHMEM  CHEUATIM3UPOBAHHBIX

MIPOrPAMMHBIX CPE/I.

Y nenbHBIN BeC SaHHTI/Iﬁ, IMPOBOANMBIX B MHTCPAKTUBHbBIX (1)OpMaX, OIIPCACIIACTCA rJIaBHOM
OCJIbO IIPOIrpaMMBbI, 0COOEHHOCTHI0O KOHTHHI€HTA o6yqa}0mnxc;1 u COICPIKAHHUECM KOHKPCTHBIX
JUCHUIIIINH, U B IICJIOM B y‘IC6HOM mponecce OHU JOJIZKHBI COCTABJIATH HC MCHEC OIIPCACIICHHOT'O

IIPpOLCHTA OT BCECTO o0BeMa AYOAUTOPHBIX 3aHSATHH.

3.YcioBus peain3anuu o6meodpasoBaTebHON y4eOHOM qucHuNIMHbI MaTeMaTHKa

OcBoeHue MporpaMmal y‘IC6H0ﬁ JUCHMIIMHEL MaTtemaTuka npeanojaract Hajludue B

npodeccuoHanbHOW  00pa3oBaTeNbHOM  OpraHM3allld, peanu3yooueil  00pa3oBaTeiIbHYIO



nporpamMmy cpenHero obmero oOpaszoBanus B mpeaenax ocBoenus OIIOII CITIO wna 6Gaze
OCHOBHOTO 001Iero o0pasoBaHus, y4eOHOTO KaOWHETa, B KOTOPOM HMEETCS BO3MOXKHOCTh K
obecrieunth CBOOOHBINM nocTyn B MHTepHET BO BpeMmsi y4yeOHOTO 3aHATHUS WU B IEPHOJ
BHEY4YEOHOMU eI TeTHHOCTH 00yUJaIOIIUXCS.

[lepeueHb CpeacTB MaTepualbHO-TexHMYeckoro obecredenus misi odoyuenns mo OVYJ[.04 Maremaruka

MpeacTaBieH B Tabuie 3.

Tabnuma 3- [lepeueHb cpesCcTB MaTepUATBLHO-TEXHUYECKOTO 00ecTieueHus i1l OOyueHUs 1Mo

OV]1.04 MaTematnka
HaumenoBanue OCHaHleHHOCTL Hepet{eHL JIMOCH3UOHHOI0 MpOrpaMMHOI0O obOecrieueHus1. PekBU3UTHI
ClieluaJIbHbIX CIICIIMaJIbHbIX MOATBEPIKAAIOIIETO TOKYMEHTA

TOMEILEHNI 51
TMOMEILEHNH I

MMOMEIIEHUN U
MMOMEIIEHUN TS

CaMOCTOSATENIHHOW | CaMOCTOSTEIbHON

paboThI paboTHI

Kabuner 32 mocamoYHbIX ITporpammuoe obecnedenwe mo juiensuna GNU GPL: 7-Zip, Blender,
MaTeMaTHYeCKUX | MeCT, GIMP, Google Chrome, Inkscape, LibreCAD, LibreOffice, Maxima,
JUCIIATIIINH; npenogaBatensckoe | Mozilla Firefox, Notepad++, StarUML V1.

Kabuner MECTO, JIOCKa,

MaTe€MaTUKH U HarjsiaHbIC

nHpopmaTuky; nocoowus,

Kabuner MYJIbTUMEANUHBIN

MaTeMaTHKH; MPOEKTOp, IKPaH.

JleknimoHHas

ayIUTOpHS;

ayIUTOPUS IS

MIPOBEICHUS

MIPaKTUYECKUM

sansThii (232)

YuTtaneHbIH 321 16 mocagounsix | 1. OC — Windows XP Professional RUS. (Kopo6ounas Bepcust Vista
MECT, pabouee | Business Starter (17m.) u Vista Business Russian Upgrade Academic
MECTO Open (17mr) - JlunenswonHbli cepruduxar Ne 42762122 or
npenoaasateis, 17 | 21.09.2007.
KOMIIBIOTEPOB ¢ | 2. 1C:IIpennpusitue 8. KoMruiekT it 0Oy4eHHUs] B BBICHIUX M CPEAHUX
BBIXOOM yueOHbIX 3aBesieHusX. CyoOmnuien3nonHbiii qoroop Ne 32/180913/005
HMHTEPHET ot 18.09.2013. (Tlepssiit BUT)

3. Kaspersky Endpoint Security mis 6uzneca — Cranaaptabiit (320mT).
Horoop Ne ITP-00018475 ot 16.11.2017 (OOO IIpuma AiiTu) cpoxom
Ha 1 rop.

4. Microsoft Access 2010. IToxmucka Microsoft Imagine Premium




Axt mepenaun mpaB Ne Tr046356 or 04 asrycra 2017, Cuer Ne
Tr000168154 ot 28 utons 2017 (Ilpuma AiiTu). Cpok ameiictBus — 1
TOJI.

5. Microsoft Office 2007 Russian. JluneH3noHHBIH cepTrdukar Ne
42373687 ot 27.06.2007

6. Microsoft Project mpodeccuonansupiii 2010. ITogmucka Microsoft
Imagine Premium Akt mepemaun mpaB Ne Tr046356 or 04
asrycra 2017, Cyer Ne Tr000168154 ot 28 uronst 2017 (ITpuma AiiTwn).
Cpok nevictBust — 1 Tog.

7. Microsoft Visio mpodeccuonansubiii 2010. Tloamucka Microsoft
Imagine Premium Akt mepemaun mpaB Ne Tr046356 or 04
asrycra 2017, Cyer Ne Tr000168154 ot 28 utonst 2017 (ITpuma AiiTwn).
Cpok nevictBust — 1 Tog.

8. Microsoft Visual Studio 2010. Tloamucka Microsoft Imagine
Premium Axt nepexaun mpaB Ne Tr046356 or 04 asrycra
2017, Caer Ne Tr000168154 ot 28 urons 2017 (Ilpuma AiiTu). Cpok
nericteus — 1 rogx.

9. Ilporpammuoe obecnieuenne mno Junersun GNU GPL: 7-Zip,
Blender, GIMP, Google Chrome, Inkscape, LibreCAD, LibreOffice,
Maxima, Mozilla Firefox, Notepad++, StarUML V1.

2.3 TpedoBaHUsI K MUHUMAJbLHOMY MAaTEePHATbHO-TEXHHYECKOMY 00ecredeHn 0

[Tomenenne kKaOMHETOB yIOBIETBOPAET TpeOoBaHUSIM CaHUTAPHO-IMTHUIEMHUOJIOTHIECKUX
npaBuwin 1 HopMaTuBoB (CanlluH 2.4.2 No 178-02) u ocCHamieHO THIOBBIM O0OPYIOBAHUEM,
YKa3aHHBIM B HACTOSLIUX TPeOOBaHUSIX, B TOM UHUCIIE CIIEHUAIU3UpOBaHHAs ydeOHas MeOenb u
cpeactBa OOy4deHMsI, JOCTAaTOUHBIMHM JUIS BBINOJIHEHHsS TpeOOBaHUI K YpPOBHIO MOATOTOBKU
00yJaronuxcs.

KaOuneTsl ocHalieHbl MYIbTUMEIUHHBIM O0O0OpYIOBaHUEM, TOCPEICTBOM KOTOPBIX
Y4aCTHUKH 0Opa30BaTeNbHOrO TpoIlecca MOTYT IPOCMATpUBaTh BU3YalbHYIO, CO37aBaTh
Mpe3eHTAlNH, BUJIEOMATEPHAIIbl, UHBIE IOKYMEHTHI.

B cocraB y4eOHO-METOOMYECKOTO U MaTepUalbHO-TEXHUYECKOTO  00eCredeHHUs
MpOrpaMMbl y4eOHOM AUCHUIIMHBI MaTeMaTruka BXOIAT:

—  MHOTO(YHKIIMOHAJIbHBIA KOMILIEKC MPENOJaBaTEIs;

—  HarJsaHble TocoOus (KOMILIEKTHI y4eOHBIX TaOMuII, IIAKaTOB, U JIp.);

—  uHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE CPE/ICTBA;

—  DKPaHHO-3BYKOBBIE IOCOOUS;

—  KOMIUIEKT TeXHHUYECKOW NOKYMEHTAIlMH, B TOM YHCJIEe MaclopTra Ha CPeacTBa

O6yLIeHI/I$I, HHCTPYKIUH ITO UX UCITIOJIb30BAHHUIO U TCXHHUKE 0e30MacHOCTH.

2.4 NudopmanmoHHoe odecnieyeHue 00yueHHus

B 6ubnuoreunsiit GoHa BXOAAT yueOHUKH, ydeOHO-MeToandeckue KoMiuiekTsl (YMK),

O6CCHC‘{I/IBaIOH_II/IC OCBOCHHC y‘-IC6HOI71 JUCITUITIIMHBI MaTCMaTI/IKa, PCKOMCHAOBAHHBIC WUJIU



JOMYIIEHHBIC JJIsi WCIOJB30BaHUS B MPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX OPTaHU3AINSIX,
peanu3yommx 00pa3oBaTeIbHYI0 MPOrpaMMy CpeJHEro oOmero oOpa3oBaHHs B Hpezesax
ocoenust OITOIT CITO Ha 6a3e 0CHOBHOTO 00IIeTr0 00pa30BaHUsI.

B mpomecce ocBoeHHs mporpamMMmbl Y4eOHOW TUCHUIUIMHBI MareMaTHKa CTYACHTHI
JOJKHBI UMETh BO3MOXHOCTH JIOCTYIAa K AJICKTPOHHBIM yYEOHBIM MaTepHajiaM TI0 IPEaMETYy,
UMEIOIUMCSI B CBOOOJHOM JIOCTyTie B ceTh MHTEepHET (DJICKTPOHHBIM KHUTAM, MPAKTUKyMaM,
TecTaM | JIp.).

CnucoK HCTOYHUKOB:

Jast odyuaromuxest

1. bapaymkun, B.B. Maremaruka. DneMeHThI BbICIICH MaTeMaTHKU: yaeOHuK: B 2 T. T.

1/ B.B. bapaymkun, A.A. TIpokodpse. — M.: KYPC: UHOPA-M, 2020. — 304 c¢. — (Cpennee

npodeccroHanbHOe 0OpazoBanue).http://znanium.com/catalog.php?bookinfo=615108
2. bapnymkun, B.B. Maremaruka. DnemeHTsl BbIciIeil MaTeMaTUKH: yueOHuK: B 2 T. T.
2 / B.B. bapnymikus, A.A. ITpokopseB. — M.: KYPC: UTHOPA-M, 2020. — 368 ¢. — (Cpennee

npodeccroHanbHOe 0OpazoBanue).http://znanium.com/catalog.php?bookinfo=872363

3. bammakoB M.U. Maremaruka (CIIO). Yuebnuk : yue6nuk / M.U. bammakoB. —
Mocksa : KnoPyc, 2019. — 394 c.https://www.book.ru/book/929528/view2/1

4. Janmasa A.A. Martematuka : yaeOnuk / A.A. Jlanasa. — 3-e u3f., ucnp. u gon. — M.
NH®PA-M, 2020. — 544 C. — (Cpennee po¢eCcCHOHATBHOE
obpasoBanue).http://znanium.com/catalog.php?bookinfo=774755

Jus mpenogaBaresiei

1. BammakoB M.U. Maremaruka: yueOnuk / M.W. Bammakos.- 2-¢ u3gd., crep.- M.:
KHOPVYC, 2020.-394 c.-(Cpennee npodeccuoHaisHOe 00pa3oBaHue).

2. boromonos, H.B. Maremaruka: yuebnuk ans CIIO/H.B. boromomnos, IL.N.
Camoiinenko.- M.: KOpaiit, 2020.-396 c.

3. boromonos, H.B. [IpakTuueckue 3ausatus no maremaTtuke: yued. mocodue ais CIIO.-
11- 3. nepepab. u gon.- M.: FOpaiit, 2021.-495 c.

4. Mopakosuu A.I'. AnreOpa u Havana aHanu3a. 10 - 11 kmacesl. B 2-x 4. Y.1:YueOuuk
g obmeoOpazosar. Yueb. 3aBenenuit/mon pea. A.I'. Mopakosuua.- M.: Muemo3suna, 2021.-399
c.

5. MopakoBuu A.I'Hawana anammza. 10-11 kmaccsl.B 2-x.U.2 :3amaunuk uist
obmeoOpazoBar.  yueb. 3aBegenwmii/[lon  pen. A.I'MopakoBuua.-13-e  wu3m.,  crep.
M.:Muemo3una,2021.-271 c.


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

HNHuTepHeT-pecypcsl
www.fcior.edu.ru (MudopmanmoHHbie, TPEHUPOBOYHBIC M KOHTPOJIbHBIC MaTePHAJIbI).

www.school-collection.edu.ru  (Enunas komnekuuss 1uudpoBbIX 00pa3oBaTeIbHBIX

pecypcoB).

2.5 Illepeyens nHGOPMANMOHHBIX TEXHOJIOT Ui

B pamkax wu3ydeHMs [OUCHUIUIMHBI HUCHOJB3YIOTCS cllefyrouue WHGOPMaluOHHbIE
TEXHOJIOTHUH:

— DIIEKTPOHHBIE O00pa3oBaTelbHBIE PECYpPChl, B KOTOPHIE BXOMAT JJIEKTPOHHAS
oOpazoBaTenbHass  cpena  AkagemMuu  (pacmoJioK€HHass IO 3JIEKTPOHHOMY  ajpecy

http://185.18.111.102/moodle/course/index.php?categoryid=54), AJIEKTPOHHO-OMOIMOTEYHAsT CUCTEMA

«Znanium.com»  (pacroyio)keHHast 10  JJIEKTPOHHOMY  ajpecy  http://znanium.com/catalog),
ANEKTPOHHO-0MOmMoTeyHast cuctema «Ibooks.ru» (pacmosioxeHHass MO AIEKTPOHHOMY aJipecy

https://ibooks.ru/home.php?routine=bookshelf);

— TMpEe3eHTAllMOHHbIE MaTepHalibl, pa3padOTaHHbIE B IENAX BU3yalIH3alMH Y4eOHOTO
MaTepuasa 1 MOBBIIIEHHUS HArJISIIHOCTH 00Y4eHHs, B COOTBETCTBUH C KaJIEHAAPHO TEMaTHUYECKUM

IIJIaHOM 11O AU CIIUITIIMHE,

— B paMKax W3ydeHMs QUCHUIUIMHBI HCIOJb3yeTcs makeT mporpamm Microsoft Office.

2.6 YcioBuA peaju3alMi MPOrpaMMBbI sl 00YYAKOIIHXCSI HHBAJIHIAOB M JIMII C

OrpaHU4Y¢HHBIMH BO3MOKHOCTAMM 310POBbA

Conepxkanue cpeaHero mpoQecCHOHaTbHOTO 00pa30BaHMs W YCIOBUS OpraHU3alliy
o0ydeHHsT OOy4JarIUXCS C OCOOBIMH 00pa30BaTEIILHBIMU TOTPEOHOCTSIMU  OIPEACIISIOTCS
aJlalTHPOBAHHOM 00pa30BaTEIbHOM MPOrPaMMOIi.

OOyuenne 1o o0O0Opa3oBaTENbHBIM  MpOrpaMMaM  CpPEeaHEro  MpodecCHOHAIBHOTO
o0pa3oBaHusi OOYYAIOIIMXCS C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 37I0pOBbsS Ha (pakyibTeTe
cpemHero  Mpo(ecCHOHANIBHOTO  O00pa30oBaHMs — aKaJIEMHH  OCYIIECTBISCTCS C  y4eTOM
0COOEHHOCTEH TMCUXO(PHU3UUECKOTO Pa3BUTHS, WHIAMBHIYATBHBIX BO3MOXHOCTCH W COCTOSHHUSI
3JI0POBbBS TAKUX 0OYUAIOIIUXCS.

CriernianbHbIe YCIOBHUS BOCIIUTAHHMS W Pa3BUTHUSI TaKUX OOYUAIONIMXCS, BKJIIOYAIOT B
ceost:

- HCIIOJIb30BAHHC CIICIHAJIbHBIX O6paSOBaTeJIBHBIX nporpaMm MU MCTOIOB 06y‘ICHI/I}I n


http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
http://185.18.111.102/moodle/course/index.php?categoryid=54)
http://znanium.com/catalog)

BOCTIUTAHMS,

- HCIIOJIb30BAaHHUE CHENMAIbHBIX YYEOHHKOB, YYEOHBIX MOCOOMH M JUIAKTHYECKUX
MaTEepHAJIOB 10 TUCIHUIUITMHAM CIIEIUAIBHOCTH,

- OCHAIICHWE 3/IaHUs CHCTEMaMH TPOTHUBOIMOKAPHON CUTHAIM3ALMU W OIMOBELICHUS C
TyONUPYIOIIMMH CBETOBBIMH  YCTPOWCTBAMH, HWH(MOPMAIIMOHHBIMH Ta0JI0 C TaKTHUJIBHOM
(mpocTpaHcTBEHHO-penbedhHO) HHpOpMaIUel U ap.

- CHEUUANBHBIX TEXHHYECKHX CPEICTB OOYYEHHUS KOJUICKTHBHOTO M HHIUBHIYaTbHOTO
MIOJIb30BAHMSI, HANPUMEpP, HCIIOJIB30BAaHUE MYIBTHMEIMWHBIX CpPEACTB, HAJIMYHE OPITEXHUKH,
CIIAf/I-TIPOEKTOPOB, JICKTPOHHOM TOCKU C TEXHOJIOTHEH JTa3epPHOTO CKaHUPOBAHMS,

- olecrieueHue BO3MOYKHOCTH JUCTAHIIMOHHOTO oOyueHus (anexkrpoHHele YMK s
JTUCTAHIIMOHHOTO OOyYeHUsI, YICOHUKHU Ha JIEKTPOHHBIX HOCUTEIISX U JIP.)

- TPEeIOCTaBIIEHWE YCIYr AaCCUCTeHTa (ITOMOLIHUKA), OKa3bIBAIOIIETO OO0Yy4aromINMCs
HEO0XOIUMYIO0 TEXHUIECKYIO IIOMOIITH,

- HaJM4YMe KOMITBIOTEPHOW TEXHWUKH M CIICIUAIBFHOTO MPOTPaMMHOTO OOecTeueHus,
aJanTUPOBAHHBIX 711 UHBANKIOB U Jull ¢ OB3;

- obecrieueHre JO0CTyNa B 3/1aHUsI 00pa30BaTEIbLHBIX OpraHU3aIMi U Apyrue ycioBus, 6e3
KOTOPBIX HEBO3MOKHO WJIM 3aTPYIHEHO OCBOEHHE 00pa30BaTEIbHbBIX IPOrpaMM 00yUJarOIUMUCS
C OIpaHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

- KOMIUIEKTOBaHHE OMOIMOTEK CHELMATbHBIMHU aJalTUBHO-TEXHUYECKUMHU CPEICTBAMU
s mHBanuoB U jun ¢ OB3 (roBopsiumu KHUramu Ha (uem-kaprax M CHelHaIbHbIMU
anmapaTraMu Jjsl UX BOCIPOU3BEACHUS).

B memsix JOCTYNHOCTHM THOJIY4eHHUs CpeJHEro INpo(ecCHOHAIBHOrO 00pa3oBaHUs
00yJaroImMMHUCs € OCOOBIMH 0Opa3oBaTeIbHBIMH MOTpeOHOCTAMH akaaemuedn MMCUT
o0ecrieunBaeTcs:

1) nnst 0oOyyaroUMXCs ¢ OrPaHMYCHHBIMUA BO3MOXKHOCTSIMH 310POBBSI [0 3PEHUIO:

- ajanTanMs OQHUUMAIBHOTO caiiTa akajeMuu B ceTu VIHTepHET ¢ yd4eToM OCOObIX
NOTpeOHOCTEH MHBAIUAOB IO 3PEHHUIO C NPUBEAECHUEM HMX K CTaHAApTy AOCTYHMHOCTH BeO-
KOHTEHTA U BeO-CEePBUCOB;

- pa3MelieHue B JIOCTYNHBIX s OOYYaloUIUXCs, SBISIOIIUXCS CIENBIMH MU
clIabOBU/AIIMMH, MECTaX U B aJalTHPOBAaHHOM (Gopme (C ydyeToM HX OCOOBIX MOTpeOHOCTElN)
CIpaBOYHON MH(OPMAIMK O pacIIMCaHUM JICKIUH, YUeOHbIX 3aHATUH (HOKHA ObITH BBHIIIOJHEHA
KPYIHBIM (BBICOTA NMPONUCHBIX OYKB HE MeHee 7,5 c¢M) penbe(HO-KOHTPACTHBIM IIPUQPTOM (Ha
6enoM win x€ntoM oHe) 1 npoydarpoBaHa mpudTom bpaiiis);

- obecrieueHne BBITYCKA aTbTEPHATUBHBIX (POPMATOB MEUATHBIX MATEPUANOB (KPYIHBIH

mpuT WK ayauoQansl);



- obecniedyeHue J0CTynma OOYYArOIIETOCs, SIBJISIFOIIETOCS CJICTBbIM U HCHOJB3YIOMIEro
co0aKy-TIOBOABIPA, K 3AaHUI0 00pa30BaTENbHONW OpraHU3allld, PacIojararoIiero MecToM s
pa3MereHus co0aKu-TIOBOABIPS B 4aChl 00YUYEHUS CaMOT0 00y4Jaroerocs;

2) Uit 00Y4ArOIUXCS C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI IO CITYXY:

- nyOnMpoBaHKE 3BYKOBOW CIIPaBOYHON WH(OpPMALUU O paCMCAHUH YU4EOHBIX 3aHATUI
BU3YaJIbHOW (YCTAaHOBKA MOHHTOPOB C BO3MOYKHOCTBIO TPAHCISIMH CYOTHTPOB (MOHHTOPHI, UX
pa3Mephl U KOJMYECTBO HEOOXOIMMO OIPEIENISATh C yYETOM pa3MepOB IIOMEIICHHS);

- obecnieueHre HaUIeKAIMMH 3BYKOBBIMHU CPEJICTBAMH BOCIIPOM3BEICHNS HH(DOpMAIH;

3) s 00yd4arolMxcs, WMCIONMX HApYIICHUs OMOPHO-IBUraTEIBHOTO arapara,
MaTepHATbHO-TEXHUYECKUE YCIIOBUS JIOJDKHBI 00€CTIeunBaTh BOZMOKHOCTh OECIIPETIITCTBEHHOTO
JocTyrna oOOydJaroIiuxcsi B ydeOHbIE MOMEIIEHUs, TyaleTHble M Jpyrue I[OMEeUIeHUs
o0pa3oBaTeNIbHOM OpraHu3alny, a Takke MX NpeOblBaHNE B YKAa3aHHBIX MOMEIIEHUAX (HaIudue
MaH/YCOB, IIOPYYHEH, PACHIMPEHHBIX IBEPHBIX TPOEMOB, JIU(PTOB U IPYTUX MPHUCIIOCOOICHHH).

4) Tlpu mNOJIyYeHHH CpEeTHEro MPO(EeCCHOHANTBHOTO 00pa3oBaHMs OOYUYAIOIIUMCS C
OTPaHWYCHHBIMH  BO3MOXKHOCTSIMH ~ 37I0POBBSI  aKaJeMHEH MpPEJOCTaBISIIOTCS  OecIIaTHO
crienuagbHble y4eOHUKM M y4eOHbIe TOCOOus, WHas ydeOHas JMTepaTypa, a TaKKe YCIyru

CYpAOIEPEBOTUUKOB U TU(HIOCYPAOTIEPEBOUHKOB.



3. XapaKTepl/ICTHKa OCHOBHBIX

BH/10B ACHATECJIbHOCTHA Oﬁy‘lalOIIII/IXCH mo

o0meo0pa3oBaTebHOM y4eOHOI Aucnuninde MaremaTuka

Conep:xanue XapakTepucTMKa OCHOBHBIX BH/JI0B Y4eOHOH JeATeJbHOCTH
o0y4eHus CTY/ICHTOB

(Ha ypoBHe y4eOHBIX 1eliCTBHI)
Beenenne O3HaKoOMJIEHHE C POJIbI0O MAaTEMAaTHUKU B HayKe, TEXHUKE, IKOHOMHUKE,

I/IHCI)OpMaIII/IOHHI)IX TEXHOJIOIUAX U HpaKTI/I‘IeCKOf/'I JACATCIIbHOCTH.
O3HaKoOMIJIEHHE C OeJsIMU U 3aa4aMi U3YYCHHA MATCMATHKU IIPU
ocBoeHuu npodeccuit CI10 u cneunansHoctet CI10

Anrebpa

Pa3eurue noHsTHA
0 Yucje

Boinonnenue apudmernyeckux AEMCTBUM HaJa 4YMCIaMH, codYeras
YCTHBIE Y MTUCbMEHHBIE TPUEMBI.

Haxosxxnenne npuONMKeHHBIX 3HAYEHUM BEJIIMYWMH W TOTPEIIHOCTEH
BBIUHCIICHUH (a0COTIOTHOM M OTHOCUTENBHOMN); CPaBHEHUE YHCIIOBBIX
BBIPAKEHUI.

Haxoxnenne ommbok B MpeoOpa3oBaHUSIX H
(oTHOCHTCS KO BCEM IYHKTaM MPOrPaMMBbI)

BBIYUCICHUAX

Kopnn,
Jorapu¢msl

CTeNneHH,

O3HakoMJIEHWE C TIOHATHEM KOpPHS N-H CTENEeHH, CBOMCTBaMU
paZvKalioB U IIPaBUJIaMU CPABHEHUSI KOPHEH.

@opMyJIUpPOBaHUE  OMNpPENECICHUS] KOpHA M CBOMCTB  KOPHEM.
Briuncnenue u cpaBHeHHE KOpPHEH, BBIINIOJIHEHUE MPUKHUIKU 3HAYEHUS
KOPHSI.

[Tpeo6pa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COIEpKAIIUX
paauKansbl.

Boimonnenue pacdyeroB mo (Gopmynam, CoOAEp)KallUM paauKabl,
OCYILIECTBIISI HEOOXOJMMbIE TIOJICTAHOBKH U MPEOOPa30BaAHMUSL.
Ornpenenenre paBHOCUIBHOCTH BBIPAKEHUN € pajukanaMmu. Pemienue
UPPALMOHAJIBHBIX YPABHEHUN.
O3HakoMjieHUE €  IOHSATUEM
MIOKA3aTeJIEeM.

Haxoxzaenue 3HaueHUN CTENEHH, HUCIOJB3YS HpPU HEOOXOIUMOCTH
MHCTPYMEHTAJIbHbIE CPE/CTBA.

3anucbiBaHUE KOpHA N-H CTENeHW B BUJE CTENEHU C JPOOHBIM
nokasaresiaeM U Hao0O0pOT.

@opMynHpOBaHHE CBOWCTB CTeneHed. BrplunciaeHue creneHeil c
paluMOHAIbHBIM [OKAa3aTeJeM, BBIIOJHEHUE MPUKUAKH 3HAUYEHUS
CTEINEHU, CPABHEHUE CTEIICHEN.

IIpeoOpazoBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COIECPIKAIINX
CTETIEHH, IPUMEHSISI CBOMCTBA. PellleHne nokasaTenbHbIX ypaBHEHUM.
O3HakoMJIEHHE C IPUMEHEHUEM KOPHEHN U CTETIEHEN NTPU BBIUYNCICHUN
CpPEIHUX, JEJICHUM OTpe3Ka B «30J0TOM CceueHum». Pemenue
IPUKJIAJHBIX 33734 Ha CJIOKHBIE IPOLIEHTHI

CTCIICHU C HeﬁCTB HUTCIIbHBIM

IIpeodpasoBanue
ajredpanvecKux
BbIpaKeHH

BrimonHenue npeoOpa3oBaHuil BhIpaXKeHUH, MPUMEHEHUE (OpMYyII,
CBSI3aHHBIX CO CBOMCTBAMU CTEIIEHEH U Jorapu(MoB.

Omnpenenenre 06JacTy TOMYCTUMBIX 3HaYEHUH JIOrapu(pMUIECKOTO
BbIpakeHus1. Penenue sorapudMudeckux ypaBHEHUH

OCHOBBI TPUTOHOMETPUU




OcCHOBHbBIC TOHATHSA

N3yuenue pagmaHHOrO METOJA M3MEPEHUs YIVIOB BpALICHUS U HUX
CBA3M C rpaxycHoil Mepol. WM300pakeHue yrioB BpallleHUs Ha
OKPYXKHOCTH, COOTHECEHUE BEJIMYMHBI yIJIa C €r0 PaCIOJIOKEHUEM.
DopmynupoBaHUE ONPEACTICHUNA TPUTOHOMETPUYECKUX (PYHKIUH IS
YIJIOB IIOBOPOTA M OCTPBIX YIJIOB IPSIMOYIOJIBHOI'O TPEYrOJIbHUKA U
00BsICHEHUE UX B3aUMOCBS3H

OcHoBHbBIE [IpumeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX  TOXKAECTB IS
TPUrOHOMETPHYECKHE | BEIYMCIICHHS 3HAYCHUH TPUIOHOMETPUYECKUX (QYHKIMHI IO OJHOM U3
TOK/1eCTBa HUX
IIpeoOpa3oBanus N3ydyenne ocHOBHBIX (OPMYJ TPUTOHOMETPHUM: (POPMYIIbI CIOKEHUS,
NMPOoCTeHIInX YIIBOCHUS, MPEOOPA30BAHMS CYMMBI TPUTOHOMETPUICCKUX (DYHKIIHNA B
TPUIrOHOMETPHYECKHX | IPOM3BEACHHE M IPOU3BEICHUS B CYMMY U IIPUMEHEHHE IIPU
BbIpaKeHU BBIUUCIICHUM 3HAYEHUS TPUTOHOMETPUYECKOTO  BBIPAXKEHHUS U
YIPOILEHHUS €TO.
O3HakoMJIeHHE CO CBONCTBAaMHM CHMMETPUU TOYEK Ha EIUHUYHOU
OKPY>KHOCTHU ¥ IPUMEHEHHE UX JUISI BbIBOAA (POPMYJI IPUBEICHUS
IIpocreiimmue Pemenue no gpopmynaM U TPUrOHOMETPUYECKOMY KPYT'y MPOCTEHIINX
TPUTOHOMETPHYECKHEe | TPUTOHOMETPUYIECKUX YPABHEHHUHM.
ypaBHeHUs u | [Ipumenenne oOIMX METOJOB pelIeHHs YpaBHEHHH (MpuUBEIeHHE K
Hepasencmea JUHEHMHOMY, KBaJpaTHOMY, METOJ pAa3JIOXKEHHS Ha MHOXKHUTEIH,
3aMEHbl ~ IEPEMEHHOM) TMpH  PEIIeHWd  TPUTOHOMETPUUYECKHUX
YpaBHEHUM.
YMenue OTMEYaTh Ha Kpyre peLieHus MIPOCTEUIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB
ApKcHHYC, O3HakoMJIeHHE C TIOHATHEM OOpaTHBIX TPUTOHOMETPHUUYECKUX
APKKOCHHYC, G YHKITUH.
APKTAHTeHC YHCIa N3ydenne omnpeneneHuil apKCUHyca, AapKKOCHHYCa, apKTaHTeHca
yucia, (QopMylIupoBaHHME WX, H300paKEHHWE Ha  CAUHUIHOU

OKPY>KHOCTH, IPUMEHEHHE NP PELICHUH YpaBHEHUN

®YHKIUU, X CBOMCTBA U TPA®UKH

®yukuuu. [lonsitue o
HEeNpepbLIBHOCTH
byHkuun

O3HakoMJIeHHE C MOHSATHEM MEPEMEHHOMU, MpUMepaMH 3aBUCUMOCTEN
MEX/1y IepeMEHHbIMU.

O3HakoMJieHHE C MOHATHEM Trpaduka, OnpeaesieHne MPUHAAIC)KHOCTH
Touku rpaduky Qynkuuu. OnpeneneHue no Qopmyne npocreimein
3aBUCHUMOCTH, BHJa ee rpaduka. Boipaxkenue mo dopmyne ogHOM
MEPEMEHHOI uepe3 Apyrue.

O3zHakomiieHHe ¢ onpeneneHueM GyHKIUU, GOpMYyITUPOBAHUE €TO.
Haxoxnaenue o0nactu onpeneneHus U 001acTH 3HAYCHUH QyHKIIUU

CaoiicTBa (yHKUIHH.
I'paduueckas
HHTepHpeTanms.
IIpumepsl
(pyHKIHOHAIBHBIX
3aBHCHUMOCTEN B
peajibHbIX Npoleccax
U SIBJICHUSAX

O3HakomileHHE C HpUMepaMu (PYHKLIMOHAIBHBIX 3aBUCUMOCTEH B
pEANIbHBIX IPOLIECCaX U3 CMEXHBIX IUCLUIUIMH.

O3HakoMJIEHME C [I0Ka3aTeIbHBIMU PACCYKIECHUSAMH HEKOTOPBIX
CBOMCTB JMHEWHOM MW KBajgpaTHUHOW (YHKUUH, NpOBEAEHUE
UCCIIEIOBAaHMs JIMHEWHOW, KYCOYHO-JIMHEHHOH, NpOOHO-TMHEHHOU M
KBaJpaTUYHOM (QyHKIMH, mocTpoeHue ux rpaguxos. IlocTtpoenue u
yreHue rpadukoB ¢pyHkiuil. Mccnenoanue GpyHKIMH.

CocraBnenue BUJIOB (YHKLUH 10 JAHHOMY YCJOBHIO, peIlIeHHe 3a7ay
Ha DKCTPEMYM.

Brimonnenue npeobpazoBanuit rpaduka GyHKIHH

OOpaTHble pyHKIMH

Wzyuenne mnoHsATHS oOOpaTHOW (YHKLUMHU, ONpeAeieHHe BUAA H
noctpoeHue rpadpuka oOpaTHON (QYHKIMM, HAXOXICHHE ee 00JacTu
onpeneneHuss U obnactu 3HaueHui. [Ipumenenue cBOUCTB QyHKIMIA




IIPU UCCIIEJOBAHNN YPAaBHEHUM U PELICHUU 3a7a4 HA SKCTPEMYM.
O3HaKOMIIEHHE C IOHATHEM CIIOKHOU (DYHKITHH

CrenenHsle, Brruncnenue 3HadeHnii QyHKIMNA 110 3HAUEHUIO apryMEeHTa.
OKa3aTeJbHbIE, Omnpenenenue MOJIOKEHUSI TOUYKM Ha rpaduke 1Mo ee KOOpAMHATaM U
Jorapu()MuyYecKHe H | HAOOO0POT.
Tpuronomerpuyeckue | Micronb3oBanue CBOMCTB (DyHKUMH 11 CPaBHEHUS 3HAYEHHUM
¢ynkuun. O6paTHbie | cTeneHel u Jorapudmos.
Tpuronomerpudeckue | Ilocrpoenue rpagukoB CTENEHHBIX U JIOrapU(PMHUIECKUX QYHKIHH.
dyHKIII Pemenne mokazaTenpHBIX W JIOTapU()MUYECKUX YpaBHEHHH W
HEPABEHCTB 10 U3BECTHBIM aJITOPUTMaM.
O3HaKOMIIEHHE C TIOHATHEM HETPEPHIBHON MEePUOINIECKOi (HyHKINH,
dopMynupoBaHHE€ CBOMCTB CHHYca M KOCHUHYCa, IOCTPOCHHE UX
rpaduKoB.
O3HakoMJIEHHE C MOHATHEM FApMOHUYECKUX KOJIeOaHUM U pruMepaMu
FapMOHUYECKUX KOJIeOaHWM JUIsl ONMUCaHUsS MpOLEccOB B (U3MUKE U
JIpyrux o0nacTax 3HaHUS.
O3HakoMJIeHHE C TOHSATUEM pPa3pbIBHOM MEpUOINYECKON (QYHKLNH,
dopMynupoBaHHE CBOWCTB TaHI'€HCA M KOTAHI€HCA, MOCTPOEHUE HX
rpaduKoB.
[Ipumenenne cBOWcTB  (PyHKIOUI A CpaBHEHUS  3HAYCHHI
TPUTOHOMETPUUECKUX (QYHKIUH, peumeHus TPUTOHOMETPUUYECKUX
YpaBHEHUM.
[TocTpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPUUECKUX (PYHKUUNA U
olpeeNneHue 1o rpadukaM ux CBOMCTB.
Brimonnenue npeobpazoBanus rpaduKkoB
HAYAJIA MATEMATHYECKOI'O AHAJIN3A
IHocienoBareqabHocTH | O3HAaKOMJIEHHE C  TIOHATHEM  YHCIOBOM  IOCIENOBATEIBHOCTH,

crocobamu ee 3aJaHusl, BBIYMCICHUSIMU €€ YJICHOB.

O3HakoMJIEHHE C IOHSATHEM IIpejiesa MoCaeA0BaTeIbHOCTH.
O3HakOMJIEHHE C BBIYMCICHHEM CYMMBbI OECKOHEYHOTO YHCIOBOTO
psila Ha TMpUMEpe BBIUYUCICHUS CYMMBbI OECKOHEYHO YObIBaromiei
FEOMETPUYECKON IPOTPECCHH.

Pemenune 3amau Ha mnpumeHeHHEe (OPMYNIBI CyMMBbl OECKOHEYHO
yOBIBalOIIe reOMETPUUYECKON POrPeccuu

IlpousBongHast u ee
NpUMeHeHue

O3HaKOMJIEHHE C IOHATUEM ITPOU3BOTHOM.

Wzyuenue u GpopMynrpoBaHue ee MEXaHUYECKOI'O U T€OMETPHUECKOTO
CMBICIIa, U3YYCHHE AJITOPUTMA BBIYUCIICHUS IPOU3BOJHON HA IPUMEpE
BBIUMCIICHUS] MIHOBEHHOM CKOPOCTH M YIVIOBOrO Ko3(duuueHTa
KacaTeJIbHOM.

CocrapneHre ypaBHEHUs KacaTeabHOM B 00IeM BUJIE.

VYcBoenue mnpaBun aud@epeHurpoBaHus, TaOIMIbI MPOU3BOIHBIX
JIEMEHTapHbIX (DYHKIMHA, npumeHeHue aus aAuddepeHIupoBaHUs
(GyHKIM, cOCTaBIeHNs YpaBHEHUs KacaTeIbHOM.

W3yuenne TeopeM O CBA3M CBOMCTB (YHKIMH U IPOU3BOJHOH,
(bopMynHUpOBKa HX.

[IpoBeneHne ¢ MOMOUIBIO IMPOU3BOJHOM HCCIeNOBaHUA (YHKIUH,
3aJaHHOH (POPMYIIOH.

VYcraHoBieHUE CBSI3M CBOMCTB ()YHKIMHM W TPOU3BOJAHON MO HX
rpagukam.

[IpumeHenre NpPOM3BOJHOW Ui pELIEHMs] 3aJad Ha HaXOXKICHHE
HanOOJIBIIEr0, HAUMEHBIIETO 3HAYEHHUS U HAa HAXOKJICHHUE SKCTpEMyMa




IlepBooOpa3nas u | O3HaKOMIIEHHE C IOHATUEM UHTETPaja U NEPBOOOPA3HOM.
HHTErpaJ W3ydyenne mnpaBuiia BBIUMCIEHMS IEPBOOOpPa3HOW U TEOPEMBI
Herorona— Jleitbnuna.
Peuienne 3aay Ha CBSI3b EPBOOOPA3HON U €€ MPOU3BOIHOM,
BBIUMCIICHUE [1EPBOOOPA3HOM ISt JaHHOH (PyHKINH.
Pemenne 3amady Ha TpUMEHEHHME WHTETpajia JUIsi BBIYUCICHUS
(Gu3nUeCKnX BEIMUUH | TUIOIAACH
YPABHEHHWSA U HEPABEHCTBA
YpaBHeHus u | O3HakOMJIGHHE C  TOPOCTEHIIMMH  CBEACHUSMH O  KOPHSX
CHCTeMbl ypaBHEHMIi. | AIreOpauyecKuX ypaBHEHHH, IOHATUSAMH MCCIIE0BaHUs YPaBHEHUH 1
HepagencrBa U | CUCTEM YpaBHEHHII.
cucreMbl HepaBeHcTB | M3yueHne TeopuM paBHOCHIIBHOCTM YPABHEHHMH M €€ NPHMEHEHHSL.
c nByms | IloBTOpeHre 3amucu pemieHus CTaHJAPTHBIX YPaBHEHWi, NpHEMOB
nepeMeHHbIMH npeoOpa3oBaHus YpaBHEHMH s CBEIEHUS K CTaHIApTHOMY
YpaBHEHHUIO.
Pemienne panuoOHANBHBIX, HMPPANUOHAIBHBIX, ITOKA3aTENbHBIX H
TPUTOHOMETPHUYECKIX YPABHEHUH U CHCTEM.
Ucnonb3oBanue cBOMCTB U rpadukoB (YyHKIUN A  peLIeHHs
ypaBHeHHH. [I0BTOpEHIE OCHOBHBIX IPUEMOB PEIICHHUST CHCTEM.
Pemenne ypaBHeHHI ¢ IPUMEHEHHEM BCEX NPUEMOB (pasioKeHUS Ha
MHOKUTEII, BBEJCHUS  HOBBIX  HEM3BECTHBIX, IIOJICTAHOBKH,
rpauyeckoro MeToja).
Pemenne cucrem ypaBHEHHH ¢ IPUMEHEHUEM Pa3IMYHbIX CIIOCOOOB.
O3HakoMIIeHHE C OOIMMH BOIIPOCAaMH PELIEHUs] HEPABEHCTB U
WCIIOJIb30BaHUE CBOWCTB W TrpaduKoB (YHKIMA TNpU pEHICHUU
HEPaBEHCTB.
Pemienne HepaBeHCTB M CHUCTEM HEPABEHCTB C IPUMEHEHHEM
Pa3IUYHBIX CITOCOOOB.
[Tpumenenue MaTeMaTU4YeCKUX METOJI0B Ui peleHus
coJiepKaTeIbHbIX 3a7jay U3 Pa3IUYHbIX 00JacTe HAyKu U MPAKTUKU.
WuTepnpeTrpoBaHue pe3yabTaToOB ¢ y4€TOM PealbHbIX OrpaHUYEHHH
IJIEMEHTBI KOMBHUHATOPHKMW, TEOPUU
BEPOSATHOCTEM U CTATUCTHKH
OcHoBHbIe MOHATHS | V3yueHue npaBuia KOMOMHATOPUKM M NPUMEHEHHE IPU pelIeHUU
KOMOMHATOPHKHU KOMOMHATOPHBIX 3a/1a4.
Pemnienne KOMOMHATOPHBIX 3a/a4 METOZOM Iepedopa M IO MPaBHILY
YMHOXEHHS.
O3HakoMJIeHHE C TOHATUSAMU KOMOWHATOPUKM: pa3MelleHHUsIMHU,
COYETaHUSMHU, IEPEeCTAHOBKAMU U (POPMYJIaMU JIJIsl UX BBIYHUCIICHUS.
OObsicHeHHe U npuMeHeHHne (GopMys Al BBIYUCIEHHUS pa3MeLIeHuH,
NEPEeCTaHOBOK U COYETAHUH MPH peIIeHUH 3a]1ay.
JIEeMEeHTBI Teopuu | MI3ydeHue KIIacCMYECKOrO0 ONPENEICHHS BEPOSATHOCTH, CBOWCTB
BEPOSAAITHOCTEH BEPOSITHOCTH, TEOPEMBI O CyMME BEPOSATHOCTEM.
PaccmoTpeHune npuMepoB BhIUMCIIEHUS BeposiTHOCTel. Perienune 3aiau
Ha BBIYHCIIEHUE BEPOSTHOCTEH COOBITUI
IIpeacraBienne O3HakoMJIEHHE C TPEACTaBIEHUEM UHUCIOBBIX JAaHHBIX M HUX
AAHHBIX  (TA0JMIbI, | XaPAKTCPUCTUKAMHU.
AMArpamMMbl, Pemrenne npakTHueckux 3agad Ha 0OpabOTKy YMCIOBBIX JAHHBIX,
rpadukn) BBIUMCIIEHUE UX XapaKTEPUCTUK

I'EOMETPUA




IIpsimble M MJIOCKOCTH
B IIPOCTPAHCTBE

®opMyIMpoBKa U IPUBEICHUE J0KA3aTEIbCTB IIPU3HAKOB B3aMMHOIO
PacmoJIo;KeHus NPAMBIX U IUIOCKOCTEN. Pacrio3HaBaHMe Ha yepTexax 1
MOJENSAX Pa3IUYHbIX CIY4aeB B3aHMHOIO DPACIIOJIOKEHUS IMPSAMBIX U
IUIOCKOCTEH, apryMEHTUPOBaHUE CBOUX CYKICHUI.

DopMyJIUpOBaHUE OIpENEIICHUN, MIPU3HAKOB 51 CBOWCTB
NapajuleJIbHBIX M MEPHEHIUKYISIPHBIX IUIOCKOCTEH, IBYIPAHHBIX U
JIMHEHHBIX YIJIOB.

BolnosniHeHHne MOCTpPOEHHsS] YIJIOB MEXAY MPSAMBIMH, HOpPSIMOH MU
IUIOCKOCTBIO, MEXTy IUIOCKOCTSIMU IO OIIMCAHMIO U PacliO3HaBaHUE UX
Ha MOJIEJISIX.

[IpumeHeHre NpU3HAKOB U CBOMCTB pACIOJIOXKEHMS] MPSIMBIX MU
IJIOCKOCTEN MPU pEUICHUH 3a1a4.

N300pakenne Ha puUCyHKaX W KOHCTPYHMPOBAaHHE Ha MOJENAX
NEPIEeHIUKYIIPOB M HAKIOHHBIX K  IJIOCKOCTH,  NPSAMBIX,
napauleIbHBIX IJIOCKOCTEH, YIJIOB MEXIY MPSMON M IJIOCKOCTBIO U
000CHOBaHME MOCTPOCHUSL.

Pemenne 3agau  Ha  BBIUMCIIEHUE TE€OMETPUYECKUX  BEJIUYMH.
OnuceiBaHHE PACCTOSHUS OT TOYKHM JI0 IUIOCKOCTH, OT MPSIMOW [0
IJIOCKOCTH, MEXJIy IIJIOCKOCTSAMM, MEXIY CKPEIIUBAOIIUMHUCS
MPSIMBIMU, MEX/1y TPOU3BOJIBHBIMU (PUTypamMu B IPOCTPAHCTBE.
DopMyIMpoBaHUE U JOKa3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUSAX
(Teopem cylecTBOBaHUS, CBOMCTBA).

N3obpaxenne Ha YepTexax M MOJEISIX PACCTOSHHUS W 00OCHOBaHHWE
CBOMX CyxXJAeHuM. OrmnpeneneHue M BBIUYMCICHHE PACCTOSHUK B
npoctpanctBe. [IpumeHenune ¢GopMyn U TeOpeM IJIaHUMETPUU IS
pelieHus 3a1ad.

O3HakoMJIeHHE C TIOHATHEM MapauIeIbHOTO MPOESKTHUPOBAHUS U €r0
cBoiicTBamu. opMynMpoBaHKE TEOPEMBI O IUIOMAAN OPTOrOHAIBLHOMN
MPOEKIIMA MHOTOYTOJIbHUKA.

[Tpumenenue Teopuu At 000CHOBAHUS MOCTPOCHUN U BBIUYUCICHUMN.
ApryMeHTUpPOBaHUE CBOUX CYXJCHUU O B3AUMHOM PACIHOJIOKEHUU
IPOCTPAHCTBEHHBIX (UTYD

MHoOrorpaHHMKH

Onucanne M XapakTEpPUCTUKA Pa3IUYHBIX BUIOB MHOTOTPAHHUKOB,
NEPEYUCIICHNE UX AIEMEHTOB U CBOWCTB.

N300paxeHne MHOTOTPAaHHUKOB M BBINOJHEHHE IOCTPOEHHUS Ha
U300paKEHUSIX U MOJIEIISIX MHOTOTPAHHHUKOB.

Bolunicnenue JNMHEWHBIX AIIEMEHTOB U YIJIOB B IMPOCTPAHCTBEHHBIX
KOH(MUTYpaLUsIX, apTyMEHTUPOBAHNUE CBOUX CYXKICHHI.
XapakTepucTuka u n300pakeHue CEYeHUs, pa3BepTKU
MHOTOTPaHHUKOB, BEIYMCIICHHUE MJIOMIACH MOBEPXHOCTEH.
[TocTpoenune mnpocTedmmx cedeHud KyOa, MPU3MBL, MUPAMHIBL.
[Ipumenenne GpakToB U CBEACHUI U3 IJIAHUMETPHUH.

O3HakoMjeHWe ¢  BHJAAMHM  CHUMMETPUHA B  IPOCTPAHCTBE,
dopMynupoBaHue OMNpeAeleHH W  CBONCTB. XapaKTepUCTHKA
CUMMETPUH TEJ BPAIlIeHUsI U MHOTOTPAaHHUKOB.

[IpuMeHeHne CBOMCTB CUMMETPHUH MPHU PELICHUH 3a/1a4.
Hcnonb3oBanne mTPHOOPETEHHBIX 3HAHUW [UIsI HCCIEAOBAHUA U
MOJIEIMPOBAHUS HECTIOKHBIX 3aau.

N300paskeHne OCHOBHBIX MHOTOTPAaHHUKOB U BBIMOJHEHHUE PUCYHKOB
10 YCJIOBUAM 3a7a4

Tesa 1 moBepxHoCTH
BpallleHUs

O3HakoMJieHHE C BHUJaMHU Tell BpalleHus, OpMYIHpPOBAHUE HX
OIPEAEIIEHUN U CBOMCTB.




DopMyIMpPOBaHUE TEOPEM O CEUEHUH I1apa IUNIOCKOCTHIO U MIOCKOCTH,
KacaTeJbHOH K cepe.

XapakTepucTUKa M H300paKeHUE TeN BpalleHHs, UX pPa3BEpPTKH,
CEUEHUS.

Pemenne 3amau Ha NOCTPOEHHE CEUYEHUM, BBIUMCICHHE JIJIUH,
paccrosiHuid, yrioB, miomaned. IIpoBeaeHne  J0Ka3aTeNbHBIX
pacCyXJI€HUI NIPU PEIICHUH 3a/1a4.

[IppuMeHeHne CBOWCTB CHMMETPUM IIPU PELICHWM 3a7ad Ha Tela
BpallleHUs, KOMOMHALIUIO TEJ.

N300pakeHne OCHOBHBIX KPYIJIBIX TEJ U BBIIOJHEHUE PHUCYHKA I10
YCIIOBUIO 3a/1a41

HN3mepenus B
reoMeTpuu

O3HakoMJIeHHE C TOHATUSAMHU IUIOIaAd U oO0beMa, akCcMOMaMu U
CBOWCTBAMM.

Pemenne 3agau Ha BBIUMCIEHHME IUIOHIAEHd IUIOCKMX GUIYp C
IPUMEHEHUEM COOTBETCTBYIOLIUX (POpMyYN U (PAKTOB U3 IITAHUMETPHH.
N3ydyenue TteopeM O BBIYMCIEHUH OOBEMOB MPOCTPAHCTBEHHBIX TEIl,
pelieHye 3aa4 Ha MpuMeHeHne (popMyIl BEIYUCIEHUS 00BEMOB.
WN3ydyenue Qopmyn [ BBIUKCICHHS IUIOIIAACH IOBEPXHOCTEH
MHOTOTPaHHUKOB M TE€J BPAILICHHUSL.

O3HakOMJIEHWE C METOJOM BBIYMCICHHS IUIOMAId IOBEPXHOCTHU
ctepsl.

Pemienne 3amad  Ha  BBIYMCJIEHHWE  IUIOMIAQJEH  MOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEI

Koopaunarsl u
BEKTOPbI

O3HakoMJIEHHE C TIOHSATUEM BeKTOpa. M3yueHne nqekapToBON CUCTEMBI
KOOpJMHAT B MPOCTPAHCTBE, MOCTPOEHUE MO 33JaHHBIM KOOPAUHATAM
TOYEK U IUIOCKOCTEH, HaX0XkAeHNEe KOOPAUHAT TOYECK.

Haxoxxnmenue  ypaBHEHHUU  OKPY)KHOCTH, c(epbl, IIIOCKOCTH.
Brrurciienue paccTossHUN MEXIY TOUYKAMHU.

W3ydyenne CBOMCTB BEKTOPHBIX BEJIWYMH, NPAaBUI Pa3JIOKEHUS
BEKTOPOB B TPEXMEPHOM NPOCTPAHCTBE, MPAaBHJI HAXOXKICHUS
KOOpJMHAT BEKTOpa B MPOCTPAHCTBE, MPaBUJl JCHCTBUI ¢ BEKTOpaMU,
3a/JaHHBIMH KOOPJIMHATAMH.

[TpumeHneHne TeOpuM MpHU PELICHUH 3a/1a4 Ha JEHCTBHUS C BEKTOPaMH.
W3ydyeHne CKalspHOTO TPOU3BENEHUS BEKTOPOB, BEKTOPHOI'O
ypaBHEHUS NPSAMOU U IIIOCKOCTH. [IprMeHeHne Teopun mpu pereHuu
3a/1a4 Ha JeMCTBHS C BEKTOPaMH, KOOPAWHATHBIA METOM, MPUMEHEHHE
BEKTOPOB JIJIs1 BEIYUCIICHUS BEJIMYMH YTIIOB M PACCTOSIHUH.
O3HakoMJIEeHWE C JI0Ka3aTeJIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMMHOM DACIOJI0XKEHUH MPSAMBIX U TUIOCKOCTEH C MCIIOJIb30BAHUEM
BEKTOPOB




3. KoHTpoJb u olleHKa pe3yJIbTATOB OCBOECHHS 00111e00pPa30BaTEIbHOI yueOHOIH

JUCHUILIMHBI MaTeMaTHKa

KoHTponb 1 olleHKa pe3ylbTaTOB OCBOEHUS Y4€OHON IUCIUIUIMHBI OCYHIECTBIIIETCS B

nmponecce IMpOBCACHHA IMPAKTUYCCKUX BaHﬂTI/If/'I, TCCTUPOBAHHA, a TaAKKC BBbIIIOJIHCHUSA

O6yT-IaIOHII/IMI/IC$I WHIAWBUAYAJIbHBIX SaI[aHHﬁ, ITPOCKTOB, I/ICCJ'IGIIOBaHI/If/'I.

Pesynbrarel 0OyueHus
(0cBOEHHBIE YMEHUSI, YCBOCHHBIE 3HAHMSI)

CDOpMI:I U MCTOJbl KOHTPOJA HU OLCHKHU
pe3ynbTaToB OOyUEHUS

YMmenus:

[IpoBoauTh TOJ1IECTBCHHBIE

npeoOpa3oBaHUs BbIpakeHUH, | Pemenue YIPaKHEHUU Ha YpOKe,
COJIepKAIUX CTENEHHBIE, TIOKa3aTelbHbIe, | BHEAYIUTOPHAs ~ CAMOCTOSITENIbHAs ~ paboTa,
JorapupmMuiecKue U | KOHTpOJIbHAs padoTa.

TPUTOHOMETpHUUYECKHE QYHKIIUH.

Crpouts rpaduxu CTEIIEHHOM,

MOKa3aTeIbHOU,  JIorapupMUUYECKO U
TPUTOHOMETPUUECKUX (PYHKIIHH.

Pemenne YIPAKHEHUN Ha YpOKe,
BHEAyJAUTOPHAs CaMOCTOSITEIbHAs paboTa.

Pemrare  mpocreiimune  ypaBHEHUs WU
HEPABCHCTBA, COJCpXKAIHUE CTEIEHHBIE,
NoKa3aTelbHble, JIorapudMuieckue u
TPUTOHOMETpHUUYECKHE QYHKLIUU.

Pemenne YIIpaKHEHUU Ha YpOKe,
BHEAayJIUTOpHAasi  CcaMOCTOsITeNbHas  padora,
KOHTpOJIbHAs paboTa.

N3obpaxaTts reomerpudeckue (Gurypbl Ha
4epTerke W TPOM3BOJUTH TPOCTEUIIHE
MTOCTPOCHHSI Ha TUTOCKOCTH.

Pemenue yIpaxHEHHI Ha YpOKe,
BHEayJIUTOpPHAsl CaMOCTOsITeNbHas padoTa.

BremoaHsTh omnepalnru HaJl BEKTOpaMH U
M0JIL30BaThCI CBOMCTBAMH 3THX onepaunﬁ.

Pemenue yIpaxHEHHI Ha YpOKe,
BHEAyJUTOpHAsE  caMoOCTOsITeNIbHasg  paboTa,
KOHTpOJIbHAS paboTa.

3HaHus:

CaolicTBa apuhMETUIECKOTO KOpHs
HaTypaJIbHOM CTETEHHU.

Pemienue yIpaKHEHUI Ha YpOKe,
BHEAyJIUTOpHAs  caMoOCTOsITeNIbHAasg  paboTa,
KOHTpOJIbHAS paboTa.

CBolicTBa CTEIIEHU C panroOHaJIbHbBIM
II0Ka3aTCJICM.

Pemenne yIpaKHEeHUH Ha YpOKe,
BHEayJAUTOpHAasi  caMocCTosTelIbHas  padoTa,
KOHTpOJIbHasI paboTa.

CpoiictBa jorapuMoB U  OCHOBHOE
Jorapu(pmMUIEecKoe TOXKIECTBO.

Pemenne yIpaKHEeHUH Ha ypoKe,
BHEayJAUTOpHAasi  caMocCTosTeldbHas  padoTa,
KOHTpOJIbHAs paboTa.

OcHOBHEIE TPUTOHOMETPUYECKHUE
(bopMyIbI.

Pewenne YIPAKHEHUN Ha YPOKe,
BHEayJAUTOpHAasi  caMocTosTeldbHas  paboTa,
KOHTpOJIbHAs paboTa.

Tabmuua mnpou3BOIHBIX 2JIEMEHTAPHBIX
GyHKIMIA.

Pewenne YIPAKHEHUN Ha YPOKe,
BHEayJIUTOpHAas  caMocTosTeldbHas  paboTa,
KOHTpOJIbHAs paboTa.

AKCHOMEI CTCPCOMCTPHHU.

Pewenne YIPAKHEHUN Ha YpOKe,
BHEAyJIUTOpHAs  caMocTosTelIbHas  paboTa,
KOHTpOJIbHast paboTa.




6. OIIeHKa OCBOEHHUSI JOCTHKEHUI JMIHOCTHBIX pe3yjabTaroB BOCIIUTATEIbLHOM paﬁoTbI

OneHka JOCTMXKEHUS OOYdYalOIIMMMCS JIMYHOCTHBIX pe3ynbraToB (mainee — JIP)
IIPOBOJUTHCSI B paMKaX KOHTPOJBbHBIX M OLEHOYHBIX MHPOLEAYp, HMPEIyCMOTPEHHBIX JIaHHOM
IIporpamMmmori.

Cnoco0bl KOHTPOJISI Pe3yJIbTATOB M KPUTEPHUH Pe3yIbTATHBHOCTH Peain3auuu

BOCIIUTATEJIbHOM paﬁoTI)I oﬁyqamnmxcsl AKAACMHUYCCKOI0 KOJJICAXKA.

Bupg xoHTpOns Pe3ynbTaT KOHTpOIS

BxoaHoii KOHTPOJIB JIMAarHOCTHKA CIIOCOOHOCTEH W HMHTEPECcOB
oOyuarouxcsi(TecTupoBaHNE, AHKETUPOBAHHE,
COITMOMETPHSI, OTIPOC).

Texkymuii KOHTPOJIb NeJarornyeckoe HaOMIOJEHHE B IpoIecce
MPOBEJICHUSI MEPONPHUITHI, MEIarorH4eCcKuii
aHAJIN3 TBOPYECKUX pabOT, MEpOIpPHUITHIA
oOyJarormuxcsi, GOPMHPOBAaHHWE W  aHAIU3
nopT¢osino 00ydaromerocs; UCIOJTHEHNE
TEKyIIeH OTYETHOCTH

HToroBblii KOHTPOJIb aHAIN3 JAEATEIBHOCTH

Kommuieke KpuTepueB OLEHKU JUYHOCTHBIX Pe3yJIbTATOB, 00YYAIOLINXCS:

—JIEMOHCTpaIUsl HHTepeca K Oyaymien npodeccun;

—OIICHKa COOCTBEHHOTO MPOIBMKEHUS, TMYHOCTHOTO Pa3BUTHS;

—TIOJIOKUTENbHAsT TMHAMHUKA B OpPTaHU3allil COOCTBEHHOW Y4eOHOU AEATEIBHOCTH IO
pe3ysbTaTaM CaMOOIICHKH, CaMOAHAIN3a U KOPPEKIIUHU €€ PEe3yJIbTaTOB;

—OTBETCTBEHHOCTh 332 pe3ylIbTaT yUeOHOH JIEATEIILHOCTM W  TOJrOTOBKH K
pohecCHOHATLHOU JICATEILHOCTH;

—IPOSIBJICHUE BBICOKOMTPO(PECCHOHAIBHON TPYJIOBOW aKTHBHOCTH;

—y4JacTHE B UCCIIEIOBATEIbCKON U MPOEKTHOW paboTe;

—ydJacThe B KOHKypcax Mpo(ecCHOHAIBHOr0 MAacTepCTBa, OJIMMITHANAX MO Mpodeccud,
BUKTOPUHAX, B MPEIMETHBIX HENEIIAX;

—COOMI0ICHHE ITUYECKIUX HOPM OOIIEHUS MPU B3aHMMOJICHCTBUH C 00yYaroIIMMHUCH,
MIpernoJaBaTeNIIMU, PYKOBOAUTEISIMH MPAKTHUK;

—KOHCTPYKTUBHOE B3aUMOJICHCTBHE B YUEOHOM KOJIJICKTUBE;

—JIEMOHCTpAIIHS HABBIKOB MEXJIMYHOCTHOTO JIEJIOBOTO OOIIECHHUS, COLIMATbHOTO UMUIDKA;

—TOTOBHOCTH K OOIIIEHUIO ¥ B3aUMOJICHCTBUIO C JIOJBMH CaMOTO Pa3HOTO CTaTyca,

3THPI“ICCKOI>1, peHHTHO3HOﬁ NMPpUHAAJICKHOCTH U B MHOT! OO6p83HBIX 06CTO§ITCJ’IBCTBaX;



—c(hOpPMHPOBAHHOCTH TPAXKTAHCKOHN TIO3HIIMH; YIaCTHE B BOJIOHTEPCKOM JIBIKECHUY;

—IPOSIBJICHNE MUPOBO33PEHUECKUX YCTAHOBOK HA TOTOBHOCTH MOJIOJIBIX JIFO/ICH K paboTe
Ha Omaro OreuecTBa;

—IPOSIBJICHNE MPABOBOM aKTUBHOCTU U HABBHIKOB NIPABOMEPHOTO TOBEACHUS, YBAKEHUS K
3akony;

—OTCYTCTBUE (DAKTOB TPOSBICHHUS HICOJOTHU TEPPOPHU3MA U IKCTPEMH3Ma CPEIu
oOyJaronuxcs;

—OTCYTCTBHE COIMAIBHBIX KOH(MIUKTOB Cpeau OOydYaronIuxcs, OCHOBaHHBIX Ha
MEXKJIMYHOCTHOM, MEXPEIUTHO3HOM TTOYBE;

—y4JacTHe B pealn3allid TPOCBETHTEIBCKUX TPOrpamMM, TOUCKOBBIX, BOEHHO-
HCTOPUYECKHUX, KPACBEAUECKUX OTPSAaX U MOJIOJISKHBIX 00bEIMHEHUSIX;

—II0OPOBOILYECKHE WHUITMATHUBHI TIO MO ACPKKH HHBAIHJIOB U MTPECTAPEIBIX TPAK/IAH;

—TPOSIBIICHUE JKOJIOTHYECKOW KYJIBTYPhI, OCPEKHOTO OTHOIICHHUS K POJHON 3eMie,
MpUPOIHEIM O6oraTcTBaM Poccuu u mupa;

—JIEMOHCTpAIUsl YMEHUH W HAaBBIKOB PAa3yMHOTO MPUPOJIOIOJIH30BAHUS, HETEPIUMOTO
OTHOIICHHUS K JEHCTBUSAM, IPUHOCAIIUM BPEJl IKOJIOTUH;

—JIEMOHCTpAIlMsl HABBIKOB 3/J0pOBOT0 00pa3a >KM3HM M BBICOKHI YpPOBEHb KYIbTYPHI
3I0POBBSI 00YJAIOIITNXCS;

—IPOSIBJICHUE KYJIbTYpBl NOTPeOIeHUS MHPOpPMAIMHU, YMEHUI U HABBIKOB IOJIb30BAHUS
KOMITBIOTEPHOU TEXHHMKOM, HAaBBHIKOB OTOOpa M KPUTHUECKOTIO aHaiu3a UHPOpMAIUU, YMEHHS
OpPUEHTUPOBATHCS B UHHOPMAIIMOHHOM IPOCTPAHCTBE;

—ydJacTue B KOHKypcax Mpo(eccruoHaNIbHOIO MAaCTePCTBA U B KOMAHIHBIX IIPOEKTaX;

—IIPOSIBJIICHUE YIKOHOMUYECKOW U (PMHAHCOBOI KyJIbTYphl, 5KOHOMUYECKOM rPaMOTHOCTH a
Takke COOCTBEHHOM aJeKBATHOW TMO3HMIMU IO OTHOLIEHUIO K COIMaTbHO-3KOHOMHYECKOMN

JIECTBUTEIILHOCTH.
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