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1. TIOSICHUTEJIbHAS 3AIIUCKA

Ilporpamma obweobpaszoBarenbHoli  y4ueGHOM aumcimmuimHa «MaremaTukay
NIpeHa3sHa4YeHa Ul U3YYCHHUS MATEMAaTHUKU B MPO(ECCHOHATBHBIX 00pa3oBaTelbHbIX
opranusauusx CIIO, peanmusyromunx 06pazoBaTesbHyI0 NPOrpaMMy CpPEeIHEro obIero
oOpa3oBanus B Mpelesnax OCBOSHHs OCHOBHOW MpodecCHOHaIbHON 06pa3oBaTe/bHOMN
nporpammel CIIO (OINIOIT CIIO) wa 6a3ze ocHOBHOro ofmero o6pa3oBaHus IIPH
MOJArOTOBKE CIEUHATMCTOB CPEIHErO 3BEHA.

Ilporpamma paspaGorana Ha ocHoBe TpeGoBanuii ®I'OC cpemnero o0wmero
06p33033HP‘IH, I'Ipe)]'bﬂBHﬂeMbIX K CTPYKTYpC, COACPNaHuIoO M pe3ylibTaraM OCBOCHHA
y4eOHOH ImcuMIIMHbl «MaTeMaTrukay, B COOTBETCTBUH ¢ PeKOMeHmalmsIMH 10
OpraHu3auuy IOJy4Ye€HUs CpelHero ooduero obpa3oBaHUs B Mpenenax OCBOSHUS
0o0pa3oBaTeNbHBIX MPOrpaMM CpeaHero Mpo(eccHoHansHOro o0pa3oBaHHs Ha Oase
OCHOBHOro  obumiero obpasoBaHuss ¢ yderom TpeGoBaHuii  (enepalbHBIX
roCyJapCTBEHHBIX O0Opa30BaTENIbHBIX CTAHHAPTOB U MOJIyY4aeMoOil  CIelMajibHOCTH
CpeHErO poGhECCHOHATBHOTO obOpazoBanus (muceMo JlenapramenTa
rOCyIapCTBEHHONH TOJIUTHKH B cdepe NOoarotoBku paboumx kaapoB u JITIO
Muno6puayku Poccun or 17.03.2015 Ne 06-259).

Conepxanue nporpammel «MareMaruka» HalpaBlIeHO HAa JOCTH)KEHHE
CIeOYIOUX LeIei:

-obecnieyenne CHOPMUPOBAHHOCTH MPEACTABICHUN O COLMAIBHBIX, KyJbTYPHBIX H
HCTOPHYECKUX (haKTopax CTAHOBJICHHS MaTEeMaTHKH;

-obecneueHue COpMUPOBAHHOCTH JIOTHYEeCKoro, AITOPUTMUYECKOT0 U
MaTeMaTHYECKOTO MbIIILICHUS;

-obecneueHne cPOPMUPOBAHHOCTH YMEHHIl NpPHUMEHATL TOJYYEHHBIE 3HAHUS IIPH
pelleHHuH pa3ITHYHBIX 3a1ad4;

-o0ecrieyeHne CGHOPMHUPOBAHHOCTH IMPEACTABIEHUH O MaTeMaTHKe KaK dYacTH
OOIIEYEIOBEYECKON  KyJIbTYPbl, YHHBEPCAJIBHOM S3BIKE€ HayKH, [103BOJISIONIEM
ONHUCBIBATh W H3y4YaTh pPeajibHbIC MIPOLIECCHI U SIBJICHH.

B mporpamMmy BK/IIOUEHO COIEpIKaHWE, HAIpaBJIEHHOEe Ha (opMupOBaHUE y
CTYIEHTOB KOMIIETEHLIMH, HeOOXOMMMEIX JUts kadecTBeHHoro oceoenust OITOIT CITO
Ha Oa3e ocHOBHOIo oO0miero oOpa3oBaHHUS C MIOJYYCHHEM CpeIHEero oOIIero
00pa3oBaHHs; IPOrpaMMBbI MOJATOTOBKH CHIeHAIUCTOB cpeanero 3seHa (ITTICC3).

1.1.00mas XapakTepHCTHKA yueOHONH AHCHHNIAHHBLI «MaTeMaTuka»

PaGouas  nporpamma obmeobpazoBareILHOIM yueOHOoM JAUCHMUTITITUHBI
«MaremaTikay HpeaHazHaueHa JUls H3yueHHs MATEeMATHKHA B MPOPecCHOHATLHBIX
obpazosarenbubix opranuzauusx CIIO, peanuzyromux obpa3oBaTelbHYIO IPOrpaMmMy
cpennero odulero obpasoBaHus B 1IpeJieliaXx OCBOCHUS OCHOBHOH NMpodecCHoHanbHOMN
oGpasosaresibHO nporpamMmbl CITO 18.02.05 ITpon3BoACTBO TYrOIIABKHX HEMETAITHYECKUX
M CHJIMKaTHBIX MaTepHAaIOB H H3/Ie/HH.

MaremaTtuka siBjisiercst pyHIaMeHTaIbHOM 001meodpa3zoBaTe/TbHON IHCIUTUIMHOMN
CO CJIOKHUBIIHMCS YCTOWUYHUBBIM COJIEpKaHUEM U OO1IMMH TPpeOOBaHUSIMU K IMOATIOTOBKE
CTYAEHTOB.

B  nmpodeccnonanpHBIX  00pa3zoBaTENIBHBIX — OpPraHu3alMsiX,  Peau3yIOIHX
00pa30BaTe/IbHYIO IIporpaMmy cpeaHero oduiero obpa3oBaHus B IpelesiaX OCBOCHUS
OIIOIT CIIO Ha 6a3e OCHOBHOIO o01ero o0pa3oBaHus, H3YYEHUE MATEMATUKU UMEET
CBOM OCOOEHHOCTH B 3aBHCHMOCTH OT NMpoduis npodeccCHOHATEHOIO 00pa3oBanmsl.

Ilpu OCBOCHHH CIICIIHAJIbLHOCTEH CI1O TEXHUYECKOI'0 npodgus
npogeccHoHanbHOro o0pa3oBaHus MareMaTuka usyuaercs Oosiee yriyOJICHHO, Kak
npodpmwibHas ydeOHas JMCUHMIUIMHA, YUYHTBIBAKOLIAs CHEUM(PHUKY OCBaMBaeMbIX
crenmasibHOCTEeH Ha yposHe PI'OC cpennero obuiero odpaszoBaHms.



OTO BBIpaXkaercs B COZICPKaHUN OOYyUEeHMs, KOJMYECTBE YacOB, BhLASISIEMBIX HA
M3YHCHUE OTACHBHBIX TEM MPOIPaMMbI, MIyOHHE HX OCBOCHUS CTyAeHTaMu, o0beMe u
X4paKTepe MPaKTUYECKUX 3aHATHil, BUNAX BHEAYAUTOPHON CAMOCTOSTENLHOMN paboTsl
obyuarommxcs.

Marematnka usyuaercs kak NpoduabHblif  yueOHbIit npeamer Mpy OCBOEHUMU
CHCIMATBHOCTH  TeXHHYecKkoro mnpodusas  18.02.05 [IpoussoncTBO  TyromiaaBkux
HCMCTAVIHYCCKMX M CHIMKATHBIX MAaTepHAIOB W m3denuil. B obbeme 234 waca (13 HEX
obsa3arenbHas ayIMTOpPHas B 00beMe — 156 4acoB, CAMOCTOSTe LHAS paboTa — 78 yacos.

O6uime 1ejiv U3y YeHUsI MaTeMaTHKU PCATH3YIOTCSI B YEThIPEX HANPABICHUIX:

1) obmee npencrasnenne o6 uuesx u Meromax MaTEMATHKH;

2) MHTENEKTY AllbHOE pa3sBUTHE;

3) oBilazieHuE HEOGXOMM bIMM KOHKPETHBIMH 3HAHHSIMHU U Y MEHUSIMH,

4) BocnuTaTeNnbHOe BO3ICHCTBHE.

lHpodwmmsanus ueneii maremarnyeckoro oOpa3oBaHus OTpakaercs Ha BbIOOpE
IIPHOPUTCTOB B OpraHMzaluu  yuebHOIi  JesTelbLHOCTH cryaenros. s
TEXHUHUECKOrO  npopuis  npodeccunoHanbHoro  o6pazoBanus BeIOOp  uUeseit
CMeINaercss B MparMaTHYCCKOM HaIpaBJICHUH, I1PELyCMaTPHBAIOLIEM YCHIICHUE U
PaclInpeHue MPUKJIALHOIO XapaKkTepa U3YUYEHHUS MATEeMAaTHKH, MPEeuMyeCTBEHHO
OPHUCHTALHH HA @JITOPUTMHUECKUH CTUIIb [103HABATENILHOMN 1eITeIbHOCTH.

M3yuenne wmarematukm kakx npogmibHOH  061e06pa3zoBaTeILHOI yueOHOM
AMCLUITIMHBL, YYUTBIBAIOILEH ClIeUH(DUKY OCBAMBACMBIX CTYACHTAMU CHEIHAIBHOCTH
CIIO, obecneunpaercs:

* BBIOOPOM PA3IMYHBIX [MOJIXOJIOB K BBEIEHHIO OCHOBHBIX MTOHATHH;

e (dopmupoBannem cucTeMbl YHeGHBIX 3a1aH NI, obecnieunBaromx 3(PpPpeKTHBHOS

OCYILIECTBJICHHE BbIOPAHHBIX 1EJICBLIX YCTAHOBOK:

* oborameHuem criekTpa cTwiell  yueBGHON  HesSTeNbHOCTH 3a  cuer
COINIACOBaHUs € BEAYHIHMH  JICATCILHOCTHLIMH  XapaKTEePHUCTUKAMU
BbLIOpaHHOMN CleHaIbHOCTH.

IHpodpunbnas cocrapasiomas  orpaxaercst B TpeDOBaHMAX K NOAIOTOBKE

CTYJEHTOR B YACTH:

e obuieil cucrembl  3HaHUI:  comepKATEIALHLIE IPUMEPDL] HCHOOJIL30BAHUs
MaTreMaTUICCKUX HICH U METOJIOB B IIPO(ECCUOHAIIBHON  JIeSTeTLHOCTH,

* YMEHUH: pa3jinyue B ypoBHe TpeOOBaHHI K CIIOKHOCTH NPUMEHSIEMBIX
aJlrOPUTMOR;

¢ MOPAKTUMCCKOro  MCHOJL30BAHMS  NPUOOPETEHHBIX  3HAHMHA M YMEHHIA:
HHIUBHIIYQJIbHOTO y4IeGHOTO OITbITa B MOCTPOCHUH MATEMATHYECKHX MOJIEITEH,
BBITTOJTHCHUH MCCIICIOBATEIILCKUX TIPOCKTOB.

Takum obpasom, peanuzauus conepkanus yueGHON JHCHUILIHHDI OPHEHTHUPYET
Ha MPHOPHTETHYIO = POJIb TPOIECCYANbHBIX XapaKTePUCTHK yueGHON paGoTsl,
3aBUCSALINX OT MpOoQuis Mpo(hecCHOHATEHOrO 06pa’OBAHMS, MOJYUYEHUS ONbITA
UCIOJNb30OBAHUSL MATEMATUKH B COACPIKATEABHBLIX MU IPOGMECCHOHANIBHO 3HAYUMBIX
CUTYallHsIX [0  CPaBHEHHIO ¢  QOpPMaIIbHO-YPOBHEBBIMH pe3yJIbTATUBHBIMHA
XAPaKTCPpHCTHKAMH Uﬁ}"iL‘l{lIH.

Coznepxanne yu4eOHOR JNHCUHMILUIHHBI pa3paboTaHo B COOTBETCTBUU ¢ OCHOBHBIMU
CONEPKATCIIBHLIMUA JIMHUSMH O0YUCHHUS MAaTEMaTHKE:

* anreOpawyeckas JIMHUS, BKJIIOYAIOINAS CHCTEMATH3ALMIO CBEACHHI O
HUCIax; M3YyYEHHME HOBLIX M O00OOGIIEHHEe paHee H3YUCHHBIX onepaiuii
(BO3BEIEHHE B CTEIEHb, M3BJICUEHHE KOPHSI, Jiorapu(MHUpOBaHHe, CHUHYC,
KOCHHYC, TAHI€HC, KOTAHI'CHC M 00paTHbIE K HUM); H3YYEHHUE HOBBIX BHUIOB
“HCJIOBBIX BBIPAKCHHIT U (POPMyJ1; COBEPINCHCTBOBAHWE IPAKTHYECKHUX
HAaBBIKOB M BBIMHUCIIUTEIIBHON KYJIBTY Phl, PACITHPEHHUE U COBEPIIeHCTBOBAHNE
asirebpandeckoro anmnapara, ¢hOPMHPOBAHHOrO B OCHOBHOMN LIKOJIE, M €ro
NMPUMEHCHHUE K PEIHIEHUIO MATEMAaTUUYECKHUX U INMpUKIaJAHbIX 3a/1a4;

L TEOI)Q’T'HR'D-fbyHK[IH()HHJILTI&Q JITHTHIIS, BEITIOYATOIIAA CHCTCMATH3ALIHIO H
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PaclliMpeHne CBEACHHI O (YHKUMAX, COBEPIIEHCTBOBaHME rpadyudecKux
YMEHUIA; 3HAKOMCTBO C OCHOBHBIMH MAESIMH U METOAaMH MaTeMaTHIeCKOro
aHajiusza B 00beMe, MO3BOJIIOUIEM HCCIEA0BATH HIIEMEHTAPHbIE bynxkuumn u
pearh MPOCTCHIINE TeOMeTpHYecKre, (PU3MYEeCKHe U IpyTrHe MPUKIIAIHEIe
3aJa4vu;

* JIMHUA YPaBHEHHH W HCPABCHCTB, OCHOBAHHAS HA [IOCTPOEHUH U UCCIICHOBAHUU
MaTeMATHICCKUX MOJICJICH. MepeceKaroasicsi ¢ aredbpanieckoil H TeopeTHKO-
by HKLMOHANILHOM JIMHHUSIMH M BKITIOUAIONIAs Pa3BHTHE U COBEPIIEHCTBOBAHHE
TCXHUKH anreOpanycckux  npeobpasoBaHuii [yl peleHus YpaBHEHUI,
HEPABCHCTB U CHUCTEM; (])opmnponalme crocobHocTH CTPOHUTb H HCCICI0BATH
POCTEHINHE MaTEeMaTHYECKNE MOJETH TIPH PelleHHH NPUKIaAHLIX 3a/ad,
3a1a4 U3 CMEIKHBIX U CTICHHANBLHBIX JIMCHIHTIIAH,

* ICOMCTpHYCCKasn JIMHHA, BKIIOYAIOUIas HAIBAAHBIC [IPEACTABICHUS O
MPOCTPAHCTBEHHBIX (DUIYpaX W M3YYEHUEC HX CBOMNCTB, (popmMupoBanue u
PasBUTHC  [POCTPAHCTBCHHOIO  BOOOpa)keHHUs!,  pa3BuTHEe  criocoboB
r¢oOMCITpHUCCKHX Il'%ML‘,‘})CI[IIﬁ, KOOpPpAHHATHOIO H BCKTOPHOI'O MCTOJ/0B L1
peIeHUst MATEMATHYECCKUX H TIPHKJIAIHBIX 3a1a4;

* CTOXaCTHUCCKasl JIMHMS, OCHOBAHHAS Ha DPA3BATHM KOMOMHATOPHBLIX YMEHHIA,
[peacraBjieHuii 0 BEPOATHOCTHO-CTATHCTHYECKUX 3aKOHOMEPHOCTAX
OKpy’Karolero Mupa.

Usyuenne obucobpasoBarennioif  yueGHONH  JUCLUIUIMHBI  «MaTeMaTHKay
3ABEPLIACTCS MOABC/ICHUCM HTOIOB B ()OPME DK3aMeHa B paMKax [POMEKYTOYHOMH
aTrTecTallMy CTYJIIEHTOR B Ipolecce ocBoeHns ocHosnoi OIIOIT CTIO ¢ nonyuyennem
cpeanero oduero obpaszosanus (IM11CC3).

B pasnene mnporpammer «Conepskanue yueGHON HMCLIMILIIHHBI KYPCHBOM
BELIEJIEH MaTePHaJl, KOTOPHIH IIPpH U3YUYEHUH MATEMATHKH KOHTPOJIIO HE MOJJICKHT.

1.2.Mecro yueOHol ANCHHIIHABI B y4eOHoM niane.

YdaebHas nucuMnianHa «MaremMaTikay siBIseTcs y9eGHBIM [TPeIMEeTOM
00s13aTeIIBHOM 1IpeMeTHON obnacTn «Maremaruka n nadopmaTtukay ®I'OC cpeanero
obiiero ob6pasosaHmusl.

B npodeccnonanbHeix 06pazoBaTensHBIX OPraHU3alisIX, PeaIH3yOLIHX
o0pa3oBaTesibHyIO MPOrpaMMy CpeaHero obuiero oGpa3oBaHus B Mpeaeiax OCBOSHUs
OIIOIT CTIO na 6a3e 0CHOBHOro 0011ero 006pa3zoBaHus, y4eOHas AUCIIHIIIMHA
«Maremaruka» u3ydaercs B 00lIe00pa3oBaTe/IbHOM LUKIE yueOHoro miana OITOIT
CTIO na 6a3e OCHOBHOrO 001IEr0 0Gpa30BaHusl ¢ MOJyYeHUEM CPEIHEro OGIIero
obpazoBanus (IMIICC3).

B yuebnpix mnanax [MTICC3 yueGuas aucuuanaa «MaremaTHka» BXOIHT B COCTaB
obLmx 001mEe00pa3OBATENBLHBIX YIeOHBIX AUCIUILIAH, (hOPMUPYEMBIX U3  OOS3aTeTBHBIX
npeaMmeTHeiX obiiacteit ®I'OC cpennero obumero o6pazoBanus, IS CHELHATBHOCTH
18.02.05 TIpon3BoACTBO TYromIaBKHX HEMETAUTHYCCKHX H CHIMKATHBIX MaTepPHATIOB H H3IeIHH.

1.3.Pe3yibTarbl OCBOCHUNA YUeOHON AHCHMNIAHHBI.

OcBoenue conepxkanus yuebnollt ancuunmpel «MaremaTtnka» obGecednBaeT
AOCTHIXKEHHE CTYIEHTAMH CJIeJIyIOIUX pPe3yJILTATOB:

JIUYHOCHIHBIX:
-C()OPMUPOBAHHOCTL TMPEJACTABICHHI O MareMaTHKe KaK YHHUBEDPCAIBHOM S3BIKE
HayKH, CpPEACTBE MOIEIUPOBAHHS SBICHUM W TMIPOIECCOB, HUAEAX W MeEToAaX

MaTeMaTHuKH;
~-IIOHHMAaHHE¢ 3HaA4YHMOCTH MaTeMaTHKH JJId Hay"IHO-TCXHHYCCKOIo lIporpecca,

cPOPMHPOBAHHOCTL OTHOIIEHHA K MareMaTHKE KaK K 4YacTH OOLICYeI0BEYeCKOl



KYJABTYPBl 4€pe3 3HAKOMCTBO ¢ HCTOpHEi PasBUTHsl MAareMaTHKU, >SBOJIIOLUEH
MaTeMaTHYeCKHUX uAaeit;

-pa3BUTUE JIOTHYECKOTO MBILLIEHHS, NPOCTPAHCTBEHHOIO BOOOpaXkeHus,
ITOPUTMHYECKON KYNbTYPbI, KPUTUUHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOAUMOM JIJIsI
Oyaymelt npodeccrnonansuoi ACATCIBHOCTH, IUIS NPOAOJDKEHHS OOpa3oBaHus H
caMoo0OpazoBanus;

“OBJIAZICHNE MATEeMaTHYeCKUMH 3HAHHAMH W YMEHUSIMH, HEOOXOOUMBIMH B
ITIOBCETHEBHOM KHU3HH, NJIsI OCBOEHUS CMEKHBIX C€CTECTBEHHO-HAYYHBIX IUCLUIUIHH U
AMCUMILIHH NPO(ECCHOHAIBHOrO HKIA, IS noJIydeHust 00pa3oBaHus B OBJIACTsIX, He
TPEOYIOMIMX YIIy6IeHHoi MaTeMaTHueckod NOJArOTOBKH;

-TOTOBHOCTB U CIHOCOOHOCTL K OOpa30BAHUIO, B TOM YHCIIE camMoo0Opa3oBaHuIO, Ha
HNPOTSIKCHHUM BCEH JKU3HU; CO3HATEILHOE OTHOLICHHE K HENpepsIBHOMY 00pa30BaHUIO
KaK yCJIOBHIO yCreIUHOH NpodhecCHoHanbHO U 00IEeCTBEHHO] JeSATeILHOCTH,
-TOTOBHOCTE H CHOCOOHOCTBE K CaMOCTOSTEJbLHOL TBOPYECKOH H OTBETCTBEHHOIA
ACATEIBLHOCTH,

-TOTOBHOCThL K KOJUIEKTHBHOH pabore, COTPYAHUYECTBY CO CBEPCTHHKAMH B
oOpasoBaTe/ibHOH, OGIIECTBEHHO [OJIE3HOH, y4eOHO-HCCIeI0BATENLCKOI], IIPOEKTHOH
H IpYyTUX BUOaX AESTENbHOCTH,

-OTHOILIEHHE K npmbeccum—mmmoﬁ ASATC/IBHOCTH KaK BO3MOMKHOCTH Y4aCcTusl B
PEINEHNH JIMUHEIX, OGHIGCTBGHHMX, FOCY IapCTBEHHBIX, OOIIEHAIIMOHAIEHEIX npobiem;

MemanpeomMemmnvix:
"YMCHHME CaMOCTOSITC/IBHO ONPECIATh LEAU AEITEIbHOCTH ¥ COCTABISATEH IUIAHEL
AeATEeTbHOCTH, CaMOCTOATEILHO OCYIeCTBISATE, KOHTPOJIHPOBATh %

KOPPEeKTHPOBAThL ACATCIIBHOCTh, HCIIOJIB30BATL BCE BO3MOIKHEIE pecypcer Oist
AOCTHIKEHMS TMOCTABJICHHBIX 11eJIelf 1 pealn3aliny 1J1aHOB ACATEIBbHOCTH; BEIOUPATH
YCIICIIIHBIE CTPATErNH B PA3JIHYHBIX CUTYalHAX;

-“YMEHHE INIPOAYKTHBHO 0OWIATHCI U B3aUMOIEHCTBORATL B npouecce COBMECTHOH
ACATEILHOCTH, YYHTBIBATD MO3MIIHH IPYIUX YYACTHHKOB JESTETbHOCTH, sbdexTusHO
paspemiath KOH(IUKTEHI;

-BIIaJICHUE HaBBIKAMH I103HABATENILHOH, y4eGHO-HCCIen0BaATENbLCKOH W IPOEKTHOI
ACATCIIBHOCTH, HABBIKAMH paspecluicHus l'IpOﬁJIeM.'.

—CHDCOﬁHOCTb H TOTOBHOCTE K CE‘IMOCTOSITGJ'IBHOM}’ IIOMCKY METOIOB PCLICHHS
IIpaKTHYECKHUX 3a1a4, NPpHMCHEHHIO Pa3JIMYHbLIX METOJ0B INNO3HAaHHA,

-TOTOBHOCTE M CITOCOOHOCTH K CAMOCTOSITENBHON WH(pOPMALMOHHO-TO3HABATEILHOMN
ACATCIIBHOCTH, BKJIIOYas yYMEHHME OPUEHTHPOBATLCS B PA3IHYHBIX HCTOYHHKAX
nHpOpMaIMM, KPUTHYECKH OLEHWBATH W UHTEPNPETHPOBATh  HH(OpPMAIHIO,
noryvyaeMyro us3 Pa3JIMYHbBIX HCTOYHHKOB;

-BJIAACHHE A3BIKOBLIMH CpeACTBaAMH: YMCHHEC SJCHO, JIOTHYHO H TOYHO H3J1araTthk CBOKO
TOHUKY 3PCHHUSI, UCIIOJNIL30BATEL aIeKBATHLIE A3BIKOBEIS cpeacraa,;

-BJlaJIEHHE HaBBIKAMH [MO3HABATE/IbHOL pedIieKCHM KaK OCO3HAaHUs COBEPINAEMBIX
ASHCTBUH W MBICJIUTEIBHBIX TPOLIECCOB, HX Pe3yJIbTaTOB U OCHOBAHHWI, IrpaHHI]
CBOEro 3HAHWS M HE3HAHUS, HOBBIX TO3HABATENIBHBIX 3a7a4 M CPEACTB Ul UX
JNOCTHIKEHUS; '

“HEJICYCTPEMIICHHOCTE B IIOMCKaxX H NPHHATHH peLIeHWH, COOOpa3UTeNLHOCTh H
UHTYHIHSA,  pasBUTOCTb  NPOCTPAHCTBEHHBIX  TIPEACTABACHUM,  CIIOCOGHOCTE
BOCIIPHHUMATL KPacoTy M FapMOHHIO MHUpA;

npeomemmnbix;

-c(hOpPMHUPOBAHHOCTH PECTABJIEHUIT O MAaTEMAaTHKE KaK YaCTH MHUPOBOIl KYJIETYpPbI U
MECTC MATEMaTHKH B COBPEMEHHOH IIMBUJIU3AIIAUA, criocob0ax OnMUcaHus SBIeHui
pealbHOr0 MHpa Ha MaTeMaTHYECKOM SI3BIKE;

-c)OPMUPOBAHHOCTE MPEACTABICHUI O MaTeMaTHYEeCKMX  [IOHSTHIX Kak

BaXKHEHIUMX MaTCMaTHYCCKHX MOAC/IAX, I103BOJLIIOLIMX OIUCHIBATE U H3y4aThb



PasHbIC IIPOLECCHI U SBJICHHA; MOHMMAHHE BO3MOIKHOCTH aKCHOMATHYECKOI O
TTOCTPOCHHS MATEMATHYECKUX TCOPHIA;
-BJIaZICHHE METOMaMU [0Ka3aTelbCTB U AJITOPUTMOB  PELICHUSI, YMEHHE WuXx
MPUMEHSTE, IPOBOIUTD JIOKA3aTe/IbHBIE PACCyIKICHHS B XOI€ peIleHus 3a1a4;
“BUIAZICHHUE CTAHAAPTHBIMM NPUEMAMH PELISHUs PALMOHAIBHBIX W HPPALHOHAIBHBIX,
HOKa3aTe/IbHBIX, CTCIICHHBIX, TPUTOHOMETPHYECKHIX YPaBHEHHH U HEpaBEHCTB, HX
CuCTEeM;
HICTIOJIL30BAHNE FOTOBAIX KOMITBLIOTEPHBIX MPOTPaMM, B TOM YHCITE IUTs IMOMCKAa Iy TH
PCIICHUS U WIUTFOCTPALIMY PELISHHS YPAaBHEHUN U HEPABEHCTB,;
-c(hOPMUPOBAHHOCTH NPEJICTARIEHNIT 00 OCHOBHBIX MOHATHSIX MaTeMaTH4YE€CKOI o
AHaIN3a U UX CBOMCTBAX, BIAaJICHHE YMEHHEM XapaKTepU30BaTh MOBeJeHNe (DyHKIIHII,
HCNOJNB30BAHHE  TOYYEHHBIX 3HAHUH [ ONWCAHHA W aHAIH3A peajIbHBIX
3aBUCHMOCTE]];
"BJIAZICHIC OCHOBHBIMHU MOHSATHUSIMY O [UIOCKHX H TIPOCTPAHCTBEHHBIX reOMETPHYSCKHUX
¢burypax, uX OCHOBHBIX CBOHCTBAX;
-C(hOPMUPOBAHHOCTE yMeHHS pacriosHaBaTe MCOMETPUYCCKUE (HTYpPBHI HA YepTexax,
MOLCJIX M B pealbHOM MHpPE; NMPHUMEHEHHE H3YYeHHBIX CBONCTE reOMETPHYECKHX
uryp n dopmyn mns pewenns FCOMETPUYECKUX 3ala¥ M 33444 C MPaKTHYECKHM
coliepKaHueMm;
-C(HOPMUPOBAHHOCTL TIpeACTABICHUNE O fnponeccax M SIBJICHUAX, HMEIOIIUX
BEPOATHOCTHBIN XapaKTep, CTATHCTUYECKUX 3aKOHOMEPHOCTSIX B peajJbHOM MHUpE,
OCHOBHBIX IMOHSATUAX 3]I€MCHTAPHOI TEOPHUM BEPOSTHOCTEIX; YMEHUH HaxoOuTh U
OLCHHBATh BEPOATHOCTH HACTYIUICHUsS COOBITHH B MPOCTCHINUX MPAKTHYECKUX
CUTYanus X U OCHOBHBIC XapaKTEPHUCTHKHU CJTy4YaiiHbIX BEJIMYHH;
“BJI4ZICHUC HABBIKAMH MCIIONIB30BAHUS TOTOBBIX KOMITBIOTEPHBIX porpaMm Ipu
PELICHUHN 3aa4.

Cooteercreenno  ®I'OC no cneunaneHocTH  18.02.05 TlpomssomeTBo  Tyrormnaekux
HEMETAIHYECKHX H CHIMKATHBIX MAaTEPHAIOB U H3C/IHH.

OKI1. ITorumats CymHocTs 1 COLHMATBHYIO 3HAYUMOCTDL CBOCH Oyaymiel npodeccru, nposBiaaTs k
Hell yCTOHYHBBIH HHTepec.

OK2. Opraun3zoBrIBaTh COOCTBEHHYIO NIeATEIbHOCTD, BRIGHPATH TUIIOBBIE METOIB! H CIIOCOGLI
BBINOJTHEHHS MPOMECCHOHATLHEIX 227124, OLICHUBATD HX DCI)d}EKTPIBHOCTL H Ka4eCTBoO,

OK 3. [TprHNMaTh pelenus B CTaH1apTHBIX | HECTAHIAPTHBIX CHTYaLHAX H HECTH 3a HUX
OTBETCTBEHHOCTD.

OK4. OcymmecTBasTh MOHCK H HCMO/IB30BaHHE HHpOpMALUH, HEOOXOMUMO T Y (heKTHBHOTO
BBIMOJIHCHHS TPO(ECCHOHANIBHBIX 3814, TPO(ECCHOHANBHOTO H TMYHOCTHOLO Pa3BHTHSL.

OK 5.Ucnone3oBars HH(OPMALHOHHO-KOMMYHHKAIIHOHHBIE TEXHONOTHH B pohecCHOHATBHOM
JeSATENbHOCTH.

OK 6. PaGoTaTs B KoNTeKTHBE 1 KOMaH e, pPexTHBHO OOIIATHCS ¢ KOIEraMu, PyKOBOACTBOM.
OK 7. Bparb 0TBETCTBEHHOCTE 34 padoTy uieHOB KOMaH/b! (MOAYMHEHHbIX), 38 pe3yJIbTar
BBINOJIHEHHS 3aJaHu .

OK 8. CamocToaresHO ofpe1eaTh 3a1a49u MPO(GECCHOHABHOTO H THYHOCTHOTO Pa3BUTHSI.
3aHIMATLCA CaMOOOPa30BAHUEM, OCO3HAHHO ITAHUPOBATD MOBBIMICHHE KBaIH(HKAIIHH,

OK 9. OpreHTHPOBATECS B YCIOBHSX YACTOMH CMEHBI TEXHOJIOMHH B npoheCcCHOHATBHOI
JEATENbHOCTH,

OK 10. O6ecrieunts cobmonenne npasu OXpaHbl TPy .1a. MPOMBILLJIEHHOH M 9KOJIOrHUECKOH
Oe30macHOCTH.



B cootBercTBum ¢ ®I'OC o6mero cpeaHero odpasosanus (JOPMHPYIOTCS YHHBEPCATbHBIE YueGHEIe

aevicteus (VY I):

JInunocrusie VY[

| Kommynnkatususie VY[

Camoonpeaenenne (MOTHBALMS YUYEHHS,
(popMHpOBaHKE OCHOB rpayK1aHCKoOH
HASHTUYHOCTH JIHYHOCTH ).
Cmblc1000pazoBanns ( «kakoe 3HAYCHHE,
CMBIC]T HMEET ISl MEHS YYEHHE», U YMEThb
HaXOJIHUTh OTBET HA HET0).
HpaBcTBeHHO-)THYECKOr0 OLeHHBAHIS
(OLEHUBAaHHE YCBAHBAEMOTO COoZepIKanus,
HCXOI U3 COUHAIBHBIX H TUYHOCTHBIX
LEHHOCTEH, 00ecneunBalolLee JIMYHOCTHBIH
MOpaTbHBIH BBIGOD).

| Maanuposanne (onpesienenne nen, GyHKuHA

YYaCTHHUKOB, CIIOCOOOB B3aHMOJIEHCTBHS ).

[TocranoBKa Bonpocos (MHUIIMATHBHOE

COTPYAHHYECTBO B IOUCKE U cOope

MHpOpMAaIHH),

Paspemenne konduukTos (BosBICHHE,

HACHTH(HKALHA IPOBIEMBI, MOHCK H OLEHKA

aJIbTCPHATUBHBIX CIIOCOOOB paspelIeHus

| KOH(IUKTA, IPHHSATHE PEIICHHS H ero

peannsanis).

Yupasjenne noseaennem napruépa

TOYHOCTLIO BBLIPAKATL CBOH MBIC/IH

; (KOI—ITpO.‘IB KOPpEeKIIHs, OlleHKa AeficTBui

napTHEpa yMEHHE ¢ JOCTATOYHOM MOJHOTOMH |
TOYHOCTBIO BBIPA’kKaTh CBOH MBICIIH ).

IlosnaBaTeabubie YY/I

- PeryasituBubie YY1

Obmeyuedunie s
- popmynupoBanKe M03HABATEILHON LeH:
- IOUCK U BBLACICHHE HHPOPMAlIHH:

- 3HAKOBO-CHMBOJ/IHYECKHe

- MOJIEJIHPOBAHHE

Jlornueckne

- QHAJTH3 ¢ LE/IbIO BbUICTCHHUS NIPU3HAKOB
(CyIIecTBEHHBIX, HECYILECTBEHHBIX)

- CHHTE3 KaK COCTaBJIEHHE II€JIOr0 U3 YacTel.

BOCIIQJIHSAS HeﬂQCTa}OIIH’Ie KOMIIOHCHTEI,
- BBIOOp OCHOBAHHIT M KPHTEPHEB 1t
CPaBHEHHSI, CEPHALUHU, KIacCH(PUKALUH
00BEKTOB;

- IOJIBEICHUE 1O TIOHATHE. BLIBEACHUE
CJIEICTBHI;

-yCTAHOBJICHUE NPHYHHHO-CJIE/ICTBEHHBIX
CBA3EH;

= IIOCTPOEHHE JIOTHYECKOMH LIENH paccyKAeHHH;

= JOKa3aTc/IbCTRO,
- BBIIBHIKEHHUE THIIOTE3 U X 000CHOBaHHE.

JelicTBHS MOCTAHOBKH U pewenns npobem:

- (hopMyHpoBaHHe MPoOJIeMEL;
- CAMOCTOSTEIBHOE CO3/IaHKe CIOCOOOB

peLlieHHs IIpOGJlEM TBOPYECKOI'0 H MNOUCKOBOT'O

XapakxkTepa.

Ieaenoaaranue (nocTaHoBKa yueOHOH 3a1a4uu
HAa OCHOBE COOTHECEHHMS TOTO, YTO yKe

| U3BECTHO M YCBOGHO YYall[MMHUCS, U TOr0, YTO

| emé HCU3BECTHO),

[lrannposanue (onpeaecieHue
TOCJIeI0BATEILHOCTY IPOMEIKYTOYHBIX Lielielt ¢
1 VYETOM KOHEUHOTO pe3yIbTaTa; COCTABICHHE

| I7TaHa W MOCICIOBATEILHOCTH JICHCTBHIA).
[Ipornosuposanne (npeasocxuiieHne
pe3y;bTara ¥ YPOBHS YCBOCHHS, €T0

| BPEMCHHBIX XapaKTEepPHUCTHK).

| Konrpoas (B popme caidenns criocoba

| ICWCTBHS M €0 pe3yIbTaTa ¢ 3aJaHHBIM
STAIOHOM C LeJILI0 00HAPYIKEHHS OTKIOHEHUH
H OTJIMYMH OT TaI0Ha)

Koppexuust (BHeCceHMe HEOOX0AUMBIX

| ZI0NOJIHCHHH M KOPPEKTHB B IJIAH H CI0CO0
ﬂeHCTBHﬂ B CJIY4ac pacxoXICHHs 2TaloHa,
peajJbHOro AeHCTBUS U €ro NMPOAYKTa).
Ouenka (BbIICICHHE W OCO3HAHHE YYAIHMHCS
| TOrO, 4TO YK€ YCBOEHO U UTO elé IMOAJIEKUT

| YCBOGHHIO, OCOBHAHHE KAYeCTBa 1 YPOBHSA
YCBOEHHSA ).

BoJsieBas camopery.isiuust (ciocoOHOCTE K
MOOHITH3ALIMH CHJT H YHEPrUH; CTOCOOHOCTD K

| BOJIEBOMY YCHJIHIO — K BBIOOpY B CHTyanuu

! MOTHBALMOHHOIO KOH(JIMKTA U K [PEOI0TEHHIO
| IpensTCTBHIA).




2. COXKEPXKAHUE YYEBHON JAUCIIHILIUHBI
Beenenne

Maremaruka s HayKe€, TEXHUKE, JKOHOMHKE, HH(bOpM&uHOHHbe TEXHOJIOTUSX U
I]paKTH‘-IE:CKOﬁ HesSTeIILHOCTH. IICJ‘II/I H 3a1a41 H3YYCHHUS MaTeMaTHuKHU ITPH OCBOCHUH
cneunranbHoctu CIT1O.

AJITEBPA

PasButne nonsitus o uncre. Llensle 1 panmonansubie qucia. /lelcTBuTensHbIe
aucia. IHpubnuxcennvie EbIYUCTCHA.
Komnnerxcuwvre yucaa,

Kopuwu, crenenn u Jorapupmei

Kopru u cmenenu. Kopuu HATYpalLbHOH CTENEHH U3 YHCTIa B UX CBOHCTRa. CTEeHH ¢
PAllNOHAJIBHBIMH MOKA3aTesIMU, UX CBONHCTBA. CTereny ¢ NeHCTBUTEIBEHBIMH
noxasarejsamu. Ceolicmea cmenenu ¢ deticmeumensmoiv nokasamenem.

Hocapugpm. lozapughm wucaa. Ocrornoe JorapudpmuyecKoe ToxaecTro. JecaTHYIHbIE |
HaTypanbHble siorapudmel. [pasmta neiicTBuii ¢ Jorapupmamu. [lepexon k HOBOMY
OCHOBAHUIO.

Ipeobpasosanue A12e0PAUYECKUX GbIpadCeH Uil [Ipeobpazosanue pannoHanbHEX.
HPPalHOHAILHBIX CTEMNEHHBIX, MOKA3ATeIbHBIX U norapuGpMHUUECKUX BBIpayKeHHit.

Ilpaxmuuecrkue 3ansimus.

Apudmernyeckue nelicTBus Ha IHCIIaMH, HAXOXKIAEHUE ITPUOJINIKEHHBIX
3Ha4YCHUIN BEJIMYMH U IIOTPEITHOCTE M BBINHUCIICHHI (abconroTHOM 1 OTHOCHTEJIBHOI),
CPaBHEHHE YHCITOBBLIX Bblpa}KeHHﬁ.

Beruucnenune u cpaBnenue KopHeii. Bemmonnenne pacueros ¢ panukanamu.

Pelenne uppaunonansunix ypasuenui. Haxoxnenue snauenuii creneneii ¢
PallMOHAIBLHBIMHU MOKasaTensamMu. CpaBHEHHe cTereHeii. IIpeoGpasosanus Brpaskenui,
COICPXKalINX cTerneHu. PeureHne noxasaTenbHBLIX YPaBHEeHWId.

Pemenne npuxknanueix 3amauy.

Haxoxnenue 3nauenmi orapugpmMa 1o Npou3BOILHOMY OCHOBAHHUIO. ITepexon ot
OAHOTO OCHOBAHMSA K Apyromy. BeluncieHne n cpasHeHue norapugpmos.
Jlorapugpmuposanue u IIOTCHUUPOBAHHE BBIPAXKEHUI.

[Ipubmdkennsie Berancnenns u PeUICHUA NMPUKJIAAHBIX 3a1a4. Peluenue
JIOrapupMuUYeCKuX y paBHeHUii.

OCHOBbBI TPUI'OHOMETPUH
OCHOBHBIC NOHSTHSL.

Panuannas Mepa yria. BpamarensHoe nBukenne. Cunyc, KOCHHYC, TAHT€HC U
KOTaHI€HC YucIa.

! OcHOBHBIE TPHIOHOMETPHYECKHE TOKTECTBA.
DPopMy Il IpUBECHUS. POPMYIIBI CITOMKEHI, Dopmyiel y1BoeHus1. Popmyns:

RONO6UHHO2O Yend.

IlpeoGpasosanua npocreiimux TPHTOHOMETPHYECKUX BbIPaKEHHI,



[IpeoGpazopanmue CYMMBI TPUT'OHOMETPHYECKUX (DYHKIMIT B IpOU3Benente u
IIPOU3BENCHUS B CyMMY. Buipasicenue MPUSOHOMEMPULECKUX PYHKYUTI yepe3
Mmaneenc NOI0BUHHO2O apeymenma.

Tpuronomerpuueckne ypasuenus u HepaBeHCTRA,

IIpocreiimme TPUTrOHOMETpUYecKue ypasueHus. Ilpocmeriuiue
MPU2OHOMEMPULECKUE HEPABEHCMEA.
Obpamuvie mpuzonomempuueckue @yHKYUU. APKCHHYC, aDKKOCHHYC, apKTaHIeHC.

Ipaxmuyueckue 3amusimus.

Paguanueiii meron usmepenus YIJIOB BPALLICHUS H CBAI3b C FPadyCHOU MEpOii.
OcHoBHbIE TpUrOoHOMETPHYECKHE TOXKIECTBA, (POPMYJIbI CIIOKEHHUS, YIBOCHHUS,
NpeodpasoBaHHEe CYMMBI TPUTOHOMETPUUECKUX GbyHnkuuit B nponsseneHue,
npeodpa3oBaHHE IIPOU3BENEHUS TPUIOHOMETPHYSCKUX QYHKIMH B CyMMYy.

IIpocreiiiune TpuronomeTpuueckue ypasuenus u HEpPaBeHCTBA.

OGpaTHble TPUrOHOMETPHYECKHE GbyHKUHK: apKCHHY C, apKKOCUHYC, ApKTaHTeHC.

®YHKIHH, UX CBOUCTBA U I'PAGHKH.

D@ynkyuu. O61acThb ONpeIeIeHIs  MHOKECTBO 3Ha4YeHwuit; rpaux pyHkuuu,
NOCTPOCHUE TIPAaQUKOB (YHKIMHI, 33JaHHBIX PA3THUYHBIMH CIIOCOGAM.

Ceoucmea ghynkuuu. MoHOTOHHOCTD, YETHOCTD, HEYETHOCTD, OI'PaHUYEHHOCTD,
NepHOANIHOCTE. IIpOMEKYTKH BO3pacTanus U yObIBAHNS, HAHGOILIIEE U HalMeHblee
SHaeHHA, TOUKH SKkeTpemyma. ['paduueckas unrepnperauus. [Ipameps
GbYHKIMOHANILHBIX 3aBHCHMOCTE B PeaIbHEIX NIpoLeccax H ABJICHUMX.
Apupmernueckue onepauuu Hax bynrumsmu. Croxnas byHkImMs (KoMIosums).
Honamue o nenpepoienocmiu dyuryuu.

Obpamnesie hpynxuuu. O61acme onpeoenenust u obracme snavenuti 0bpamnoil Pynryuu.
I padux obpammnoit pynurxyuu.

Crenennbie, mokasareabHble, JorapudmMudecKkue u TPHrOHOMETPHYECKHe (PYHKLHH.
OGparHbie TpHroHoMeTpHYecKkne (GyHKUMH.

Onpenenenus ¢yHkimit, ux coiicTsa U rpagukm.
I[IpeoGpa3zoBanus rpadukos. [NapaniensHsrii MEepeHoC, CHMMETPHS OTHOCHTEIBHO
oceil KOOPAMHAT U CHMMETPHS OTHOCHUTEIBHO HAYAaIa KOOpAMHAT, CHMMETPUS
OTHOCHTEIBHO NPAMOMH y = X, paCTsKEHHE U C)KaTHE BAOJB OCeil KOOP/IMHAT.

Ilpakmuueckue 3amstmiuisi.

IIpumeps! 3aBHCHMOCTEl MEKTY TEPEMEHHBIMH B pealbHbBIX NMpoLeccax 13
CMEXHBIX incnunaun. Onpenenenne Gynkunii. IToctpoenue n yrenue rpauKkoB
bynkuuii. Uccnenoranne pyukuuu.

CBoiicTBa JIMHEHHOM, KBAIPATHUYHOI, KYCOYHO-THHEHHOH H ApoOHO- TuHENHON
(byHKIUIA.

Henpepoisable 1 nepuoauyeckue GyHKIMH.

CaolicTBa u rpaduku CHHYCa, KOCHHYCA, TAHTEHCA U KOTAHI€HCA. OGparusie
(GYHKIMH 1 UX rpaduxy.

O6parnele TpuronoMerpuyeckue GyHKIHH. IIpeobpasoBanus rpaduka GyHKIIHH.

INapmonnueckne xoneGanmsi. ITpuknanaele 3aza4n.

IloxasarenbHble, TorapupMUYecKne, TPHTOHOMETPHUYECKHE YPaBHEHUS U
HepaeeHcmed.

HAYAJIA MATEMATUYECKOI'O AHAJIN3A.



ITocnedosamenvrocmu. CriocoGel 3a1aHUS 1 CBOHCTBA YHCITIOBEIX NOCI€10BaTEIbHOCTEN,
Ilonsmue o npeoene nocredosamenvrocmu. Cywecmeosarnue npedena MoHOMOHNHOT
ogpanuuennoii nocredosamensrocmu. CyMMUPOBAHHIE TIOC/IEI0BATEILHOCTEI.

beckoneuno yobiBaromas reomerpuyeckas MPOrpeccHs U ee CyMma.
Ipouseoonas. ITonsTHE O NPON3BOIHON QYHKIMH, ee reoMeTpuyeckuit u pusnyeckuii
CMBICJI. YpaBHEHHUE KacaTeIbHON K rpaduky GyHKIHH. IIpousBoaHbIE CyMMBEI,
Pa3sHOCTH, IPOU3BEACHHU, YacTHbIC. [ IPOM3BOIHBIE OCHOBHBIX 3JIeMEHTAPHEIX
bynkuwuii. [Tpamenenne Mpon3BoOAHON K MCCIIEIOBAHHIO (OYHKLUMIT B TOCTPOEHHUIO
rpaduKoB. IIpouzeodnsie obpamnoii dhynuryuu u KOMRO3UYuU pyHuryuu.

IIpuMepEl NCNOTE30BaAHUS TPOUZBOAHON /UTS HAXOMKICHIS HAMTYYI1Ier0
PCIICHHS B NPHUKIIAHBIX 3a1a4dax.

Bropas npoussonnasi, ee reomerpuueckuii u GpUsnuecKui cMbICII.
Haxosxienune ckopocTH /uis npoliecca, 3a1aHHoro dhopmyioii u rpadukom.
IlepBooOpasnas u maTerpaJ. [IpumeHerue OIpeIC/IEHHOr0 HHTerpasia JJIsi HaX 0K ICHHUS
NI0WA0H KPHBOJHHEHHOH Tpaneunu. ®opmyna Hetotona—JleiiGuuia. ITpumepsl
NPUMEHEHHS] WHTErpajia B (UM3HKe H [EOMETPHH.

Ipakmuyecxue sansmusi.

HucioBas mocie10BaTeNIbLHOCTD, CIIOCOOH! €€ 3a/1aHusl, BEIYUCICHNS WICHOB
nocnenosatenpHocTH. Ilpenen nocienosare/ibHocTH. BeckoHeuHO yObIBarOmas
reoOMeTpUUecKasl Iporpeccus.

Ilpoussoanasn: MexaHHYECKHII H TEOMETPHUECKUN CMBICIT [IPOU3BOIHOA,

VYpaBHeHHE KacaTe/lbHOMN B 001IEeM BUIE. IIpaBuna u hopmy sl
nudbepenunposanus, Tabauna MPON3BOAHBIX 3JIEMEHTAPHBIX (PyHKILHII,

Hccnenopanue dyHkumm ¢ nomMomeio nponssonsoif. Haxoxienue
HaHOOJILLIETO, HAMMEHBILETO 3HAYEHUS! M IKCTPEMATbHBIX 3HAYEHU dbyHKIMM.

WUnTterpan u nepBooGpaszuas. Teopema Hoiotona—JleiiGuuna. [Ipumenenue
HHTETpajla K BBIYMCICHHIO (PU3MUECKHUX BEJIMYHUH U TUIOIIAACH.

YPABHEHHS U HEPABEHCTBA.

Ypasnenus ucucmemviypagrenuii. Pauyonansuble, HppauoHa bHBIC, TOKA3aTEIbHBIC U
TPUTOHOMETPHYCCKUE YPAaBHEHHUS U CUCTEMBI.

PaBHOCHNBHOCTH ypaBHEHH, HEPABEHCTB, CHCTEM.
OCHOBHBIE NPHUEMBI UX pelieHns (pa3jioyKeHHe Ha MHOYKHTE/IH, BBEICHHE HOBBIX
HEU3BECTHBIX, IIOACTAHOBKA, rpaduueckuii MmeTosn).
Hepasencmea. PaumonalsHpie, UppalMOHATBHbIE, TOKA3aTeNbLHbIE H
mpu2oHoMempudecxiue HepaBeHCTBAa. OCHOBHBIE NPUEMBl HX pEILCHHS.
Henonvsosanue céoiicms u 2paduros (ynxuuii npu pewenuu ypasnenuii u nepagencme, Meto
HHTEpBaJoB. M300pakenne Ha KOOPAMHATHON IIJIOCKOCTH MHOKECTBA pelIeHuit
YPaBHEHUH M HEpPaBEHCTB C ABYMS IEPEeMEHHBIMH H UX CHCTEM,

INpuknanueie 3aaa4dm.

llppMeneHne MaTeMaTHYECKUX METO/I0B TSl PELICHHS CoJepIKaTeIbHbBIX 3a1a4
U3 pa3IuYHbIX 00J1acTeil HAYKH U IPAKTHUKH.

Hurepriperanus pe3ynbrara, y4eT pealbHEIX OrpaHMYeHHIA.

Ipaxmuyeckue 3ansimusi.

KopHu ypasuennit. PaBHocuibHOCTS ypaBHeHuit. IIpeoGpa3oBanne ypaBHeHHIL.
OCHOBHbIE IPUEMBI PEIISHUSI YpaBHEeHHIl. Perlenue cucrtem VpaBHEeHUH.
Hcnonbzosanue cpoiicTs 1 rpadukos GyHKUMM 11 peLlIeHHs YpaBHEHMIT 1
HEPaBEeHCTB.



KOMBHHATOPHKA, CTATHCTHKA U TEOPHSI BEPOSITHOCTEJ.
JeMenThI KOMOHHATOPHKH,

OcHoBHEBIE MOHSITHS KOMOMHATOPUKH. 3a0a9M HA [TOACYET YHCaa pasMelieHui
[IEPECTAaHOBOK, covyeTannii. Pemenne 3anay Ha nepedop BapuaHTOR.

Dopmyina Guroma Heiorona. CeoiicTsa OMHOMMHAJILHBIX KO3 punmuenTos.
Tpeyroapuuk Iackans.

2

JAeMEeHTLI TeOpPHH BepoATHOCTE].

CoGrbITHE, BEpOATHOCTE COGBLITHS, CIOKEHHE 1 YMHOKEHHE BEPOATHOCTEIH.

Honsamue o nezasucumocmu cobvimuii. /luckpemmuas cavuaunas eeruvuna,
3aKoH ee pacnpedenenus. HYucroewvie XAPARMEPUCMUKU QUCKPEMHOT CAYYatinod
eenudunel. llonsmue o saxone 6oavuux wucen.

IEMEHTBI MATEMATHYECKOI CTATHCTHI,

[Ipencrasnenne manupIx (Tabnuuel, nuarpamMmel, rpadukn), ecenepanvias
CO6OKynHOCMb, 66100pKa, cpednee apupmemuyeckoe, meduana. Housmue o
3aoauax MUAMEMAMUYLECKOU CIMARIUCINUKL,

Pewenue npaxmuuecxux saoau ¢ RpUMEHEHUECM 8EPOAMHOCMHBIX MEmooos.

Tlpakmuyueckue zausmus.

Hcropus pazsutus komGunaTopuiw, TEOPHUH BEPOATHOCTEH U CTATHCTHUKH U UX
POJIb B pasIMYHBIX chepax YeI0BeUeCKO KU3HEe eI TeNbHOCTH. IlpaBuna
KOMOMHATOpHKH. Pemenne KOMGHHATOPHBIX 3a1au. Pasmemenus, coueranus u
NEPECTAHOBKU,

bunom Herotona u tpeyronsnuk IMackans. IlpukiagHele 3aga4du.

Knaccuveckoe onpenenenne BepostHOCTH, CBOMCTEA BEPOATHOCTEMH, Teopema o
CYMME BepOATHOCTEHN. Briuncnenne seposTnocreii. INpuknagHeie 3agaun.
TlpencrapiieHue YncaoBLIX JAaunbix. |lpuknaanbe 3agaum.

'EOMETPHS

[Ipsimbie u 10CKOCTH B mpocTpaHcTBe.

Bsaunmnoe pacnionosxkenue aByx NpAMBIX B pocTpaHcTie. [lapamiensHocTs
NpsAMOit U m1ockocTu. IapaiuensHocTs miockocTei.

[TepneH MKy IIPHOCTD IPSIMO M IIJIOCKOCTH. [Nepnennukynsap u naknounas.
Yrosx Mexay npsMoii U IMIIOCKOCTBIO. JlByrpanHslii yroJi,

VTron Mex Iy riioCKOCTSIMH. IlepneHaNKY IAPHOCTD ABYX IUTIOCKOCTEIA.

I'eomerpuaeckue npeoGpazoBanus MPOCTPAHCTBA: MapaUIe/IbHbIH mepeHoc,
CHMMETPHSI OTHOCHTEJIBHO MJIOCKOCTH.

[Tapannensnoe npoexktuposanue. I71ouads OPMOZOHANLHOU NPOCKYUL.
N3o0pakenue npocrpancTBennbix QGuryp.

Ilpakmuyveckue 3ansimuisi.

IIpusHaku B3aHMHOIO pacronoKeHNus NPIMbIX. Yo MEXXIY MPSIMBIMIA.
B3anmuoe pacnionoskenue rnpsiMbIxX U INIOCKOCTEIA. IleprieHaAnKYJISIp U HAKJIOHHAS K
IUIOCKOCTH. ¥ TOJI MEXKTy TIPSIMOIA M ILTOCKOCTHIO. TeOpeMBI 0 B3auMHOM
PacToIOKEeHNH NPAMOH U T1ockocTH. Teopema o TpeX IepreHANKYIApax.

[Ipusnaku u cBoiicTBa mapaiiensHbIx 1 NepreHa UKy JISIPHBIX IVIOCKOCTeH.
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Paccrosinue ot Touku /10 0ckocTH, oT MPsSIMOH J10 MJIOCKOCTH, PACCTOSIHUE
Me}{{ﬂy MITOCKOCTAMM, MCHCIY CKPCIIHMBAKOILIMMHMCS NnpsAaMbIMH, MEXKIIY
[IPOU3BOJIBHBIMU (DUI'y paMH B [IPOCTPAHCTRE.

[apaniensHoe npoekTUpOBaHKe U ero cBolicTea. Teopema o nrowaou
OpMO2OHANLHOU NPOEKYUU MHO20Y20NbHUKA. B3aumHoe PaCIooXKeHue
NPOCTPAHCTBEHHBIX (PUryp.

Mmuororpannukm.

Bepuumnel, peGpa. rpanu Mmuororpaunuka. Paseepmra. Miozozpannvie yenot.
Buoinyxavie muoecoepannuxu. Teopema Diepa.

Ipusma. lpamas u naxknionnas npusma. IpasuibHas npusma. Ilapannenenunen.
Ky®6.

IMTupamupa. Ilpasunbhas nupamuaa. Yceuennas nmupaMmuia. Terpaosap.
CumMeTpun B KyGe, B napasuiesienuriesie, B rpus3Me U rmapaMuie.
Ceuennst KyOa, IPU3MbI U TUPAMH/IbI.
IlpencraBnenue o npaBmIbLHLIX MHOTOpaHHUKAX (TeTpasape, Kyoe, OoKTasape,
AOJEKanIpe U uKocasape).

Tes1a 1 MOBEPXHOCTH BpaleHH .

Lunuuap u KOHYyC. Y ceueHHBI konyc. OcHoBanue, BeIcoTa, GOKOBas
NIOBEPXHOCTH, 00pasyrouas, pazgeprka. OceBble CeueHUs U CeUeHns,
napasuIe/IbHbIE OCHOBAHHIO.

Illap u chepa, nx ceuenus. KacarensHag miockocts k chepe.

Hs3m €PEeHHUH BreOMETpPHH.

O6nem u ero nsmepenue. Murerpansuas ¢opmyna oobema.
Dopmy bl 00beMa Ky6a, NpsMOy roJIbHOTO Hapassiesenunena, MpuU3Msl,
uuiaIuHApa. PopMysibl 06beMa MUpaMu/I6l U KOHYCA.

Dopmy.Jibl IUIOLIAIN MTOBEPXHOCTEN HUIWHAPA U KOHY ca. DopMyITEl 06BeMa
mapa M rjiowmaau cpepsl.

[Tonobue ren. OTHoUIeHNs MUIOLIA/IEH TOBEPXHOCTEH U 00BEMOB NOLOGHBIX Tel.

Hpa!«:mzmec}{ue SUAMHIAINUHA.

Pasznuunble BU/IbI MHOrOrpaHHUKOB. X n3oGpakenns. CeueHus, pasBepTKH
MHOrorpanHukoB. [Inomans nosepxHocTn. Buasr cumMeTpuii B npocTpaHCcTBe.
CummeTpusi TeJ1 BpallleHUsI K MHOIOIPpaHHUKOB. Brruncrienue rotomaneii u
00BEMOB.

KOOPJIUHATBI U BEKTOPBI.

IIpsiMmoyrojibHast (IeKkapToBa) CHCTEMa KOOPAUHAT B IpocTpancTee. PopMmyia
PacCcTOsIHUSL MEK/1y JIBYMsl TOUKAMU. ¥ paBHEeHUs ChepEl, MIOCKOCMU U UPIMOI.
Bexkroper. Monyne Bekropa. PaBeHcTBO BekTopos. CriokeHHe BEKTOPOB.

YMHOXK€HHE BEKTOpa Ha 4HCIi0. Pa3ioskeHne BEKTOpa Mo HanpasieHusIM. Yo

MeKay AByMs BekTopaMmH. [Ipoekins Bekropa Ha ock. KoopimHaTel BekTopa.
CkansipHOE NMpOU3BEACHUE BEKTOPOB.

Hcrnonb3oBaHuEe KOOPAMHAT U BEKTOPOB IPH PEIIEHHH MATEMATHYECKUX U
MPUKJIAAHBIX 3a7ay.

Ilpaxmuueckue 3ansmust.



Bekropsl. [leiicTBus ¢ BEKTOpamu. /lexaprosa cucrema KOOpIHUHAT B
IIPOCTPAHCTBE.

YpaBHeHHe OKpysKHOCTH, cheprl, miockocTu. Paccrostane MEXJIy TOYKAMH.
HefcTBus ¢ BeKTOpaMH, 3a1aHHBIMH Koopaunatamu. CKalsipHOE NPOU3BeAeHIe
BEKTOPOB. BekTOpHOE ypaBHEeH e NPpIMOl U MI0CKOCTH. HcnonsszoBanue BekTopos
TIpH 10KA3aTeNbCTBE TEOPEM CTEPEOMETPHH.

g BHeay auTOpHBIX 3ansTHI CTYyACHTaM Hapsly ¢ pellleHHeM 3a1a49 U
BBIIMOJIHEHHUS! MPAKTUYECKHX 3a1aHHH TIPeTaraloTes TeMul HCCIICNOBATEILCKUX U
pedepaTuBHBIX paboT, B KOTOPBIX BMECTO CepHil OTHEIBHBIX MEIKHX 337134 U
YIOPaXXHECHMI NIPEIAratoTC CIOKEeTHLIe 3a7anusl, TpeOyrolme UIHTeILHON padoTtel B
paMKaX OIHOH MaTeMaTHYEeCKON CHTYALNH. JTH TeMbI MOI'yT OBITH KaK
HHANBHAYANBbHBIMHK 3a0@HUSAMH, TaK U IPYMIOBBIMHU U COBMECTHOLO BBIITOJIHEHHS
HCCIIe10BaHMs,

Hpumepnvie memor peghepamos (00Kna0086), Uccredosamenvcrkux npoexmos.

Henpepsisubie npo6u.

IIprMeHerne C0KHBIX MPOLEHTOB B YKOHOMHYECKHX pacueTax.
IMapannensnoe npoexruposanmue.

Cpennue 3HaUCHUA M UX MPUMEHEHME B CTATHCTHKE,
BexTophoe 3ananue npsiMbIx U niockocTell B MIPOCTPAHCTRE.
CrnoxeHnne rapMOHUYECKHX KOJTEGAHUIA,

I'paduueckoe pemenne YPaBHCHHH U HEPaBEHCTB.
llpaBunesHeie u nomynpaBuIbHbIC MHOTOTPaHHUKH.
KoHnueckne ceyenms u uX npumMeHenne B rexHuxe.
IMonstue nuddepenumnana u ero IIPHITOYKEHUSL.

CXeMBI MOBTOPHBIX UCITBITAHUI bepnymnn.

HccnegoBanue ypaBaeHuii u HEPABEHCTB C MapaMeTpoMm.

2.1.KoanvecTso 4acos Ha 0CBOEHHE nporpaMmbl y4eOHOH AHCHMILINHBI

Buj yuebnoii paborsr Komusectso
; 4acoB

Makcumanbras yueGuas Harpyska (BCero) ! 234
Obs3aresbHas ayauTOpHAs yueGHas Harpyska (Bcero) 156

B TOM YHC/IE:

JIEKLIHH 78
NPaKTHYECKHE paboThI 78
BHEAyIHTOPHAs CAMOCTOSITe IbHAs paboTa: 78
HUrorosas arrecrauus ¢ ghopame sx3anena

2.2. TemaTudeckoe NIANKPOBaHIe,

Bua yueonoii padore

AYAHTOPHBIE 3AHATHS. Conepwanne oGyuenns

Koanueerso vacos

Bresenue

(]

———

|
LPE]'SBH'I'I/}C‘, ITOHATHS O HHUCTIe
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Kopuu, crenenu uorapudmel t 20
[IpsiMble 1 TJTOCKOCTH B MPOCTPAHCTBRE 14
KomGunatopuka 10
Koopaunaret u BekTopsl 10 |
| OCHOBBI TPUTOHOMETPHU 16
F—_— - —_— .- - _—— e — — - ——— - —— )
DOyHkumn 1 rpapukn 14 -
Mmuororpanauku u kpyriesie rena 14
Havasiia MaTemMaTuueckoro anaamnsa 16
Hurerpan u ero npuMenenue 3
DNIEMEHTBI TEOPUH BEPOSITHOCTEH M MAaTEeMaTHUYSCKOM 10 ':
|
CTATHCTUKHN '
YpaBHeHUsI U HEpaBEHCTRA 14
Hroro 156
Bueayautopnas camocrositeibnasn pabora
[TosroroBKa BLICTYTUJICHMIT 1O 3aJ1aHHLIM TEMAM. - 78
JOKJIQ 0B, [')C(bt:pil'l'()l’i. wee, HJIMBHJLIYAJIBHOIO
NPOEKTA ¢ HCTTOJB30BAHUEM HHPOPMALTHOHHbIX
TEXHOJIOIHUH 1 Jip. .
[Ip().‘te.?l’('.}r‘m{}‘!ltflﬂ ammecmauuia 6 (ﬁop.ue IKFIAMeENa
Beero 234
B 1.4. | Camocron-
Ne Beero
Hanmenopan He TeMEI, 3aHATHHA npaxkTH- TeJABLHAaN
ypoka 4acoB
YeckHx | paborta
I cemectp
1-2 | Beegenue. 2
Pazoen 1. Pazeumue nouanmue o wucne 8
3.4 HefictBuTenbHble unciaa. OTHOCHTEILHAS K .
| abcomoTHas NOrpenIHOCTH. g
5.6 | Buino:tHenue apuMeTHUSCKHX JAeHCTBHI Hal ”
upcjiaMi. CpaBHEHUE YKNCIOBBIX BBIPAKEHHU. ]
7.8 Haxoxaenue npuOInKEHHBIX 3HaYCHUH P
BEJIMYUH U [IOrPELIHOCTEH BBHIMHCIEHHUI
KomruiekcHele uncna. n C.p. Nel
9-10 2
IIporepounas pabora Nel., (5 yacoB)
Pazoen 2. Kopnu, cmenenu, aozapughmot 20 12
11-12 3 Hctopuueckoe BBeIeHUE. "
~ | Kopenb n-ii crenenn. CBolicTBa paJHKajos. -
13 14 Creress ¢ paurHoOHAJIbHBIM H JEﬁCTBHTeﬂEHBIM )
nokasaresieM. CBONCTBA CTENEHEH.
15-16 | Jlorapugmsi. CBoiicTa 1orapudmMoB. | 2
17-18 [IpeobpazoBamnne BEIpAKEHHI, COTEPKAITHX " C.p. N2 |
PajIMKaJIbl H CTCIICHH. - (10 yacos) |
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[IpakTHueckoe 3anaTue Nol, .' | 1
19.20 | CPaBHerue kopeit i cTeneneii. Pemenie 2 n
HPPaLNOHAIBEHbIX VPABHEHHUIT, -
21-22 | Pewenne nokasatenbHbix YPABHEHH. 2 2
Haxoxzaenue suaucnuii norapugma 1o
23-24 [IPOU3BOLHOMY OCHOBaHHUIO. [IpumeHenue 2 2
CBOHCTB JT0rapu(hMoB. |
2526 Cpasuenue gorapudmos. Jlorapupmuposatnue u " i o
NOTCHUHPOBAHHE BBIPAXKEHHUIA, | < | -
27-28 | Pemenne J0rapuMUICCKHX YPaBHEHHIA. | 2 2
29-30 I| [pnbansxennpie BuIMCICHS H peuieHune | 5 "
| pukianbix sagay. llposepounas paGora Ne2, ) -
Paszoen 3. Hpamsie u naockocmu ¢ npocmpancmee 14 8
31-32 OcHoBHbIe moHsITHS cTepeoMeTpuy. B3anvuoe 2
PacronokKeHHe MPAMBIX B IPOCTPAHCTBE.
33-34 | ITapaL1enbHOCTD IPSIMBIX U MITOCKOCTE, 2
35-36 | lleprienaukyaapiocts npambIx 1 MI0CKOCTOR, 2
[pakTHyueckoe 3ansitie Ne2.
Pewienne 3anau Ha npuMeHenne akcuom
37-38 | crepeomeTpuu, napaniensHoCTE NPAMBIX H 2 2
IIJIOCKOCTEH. :
3940 Pgmerme 33134 Ha NIEPIEH IHKYIAPHOCTE s [ 5 i .
| IPAMBIX H MIOCKOCTCH. |
Paccrostnus B npocrpancrse. Iapasiensroe .
41-42 | npoextuposanue. Teopesa o niowaou | 2 2 |
OpHIOCOHANLIOU NPOEKYUU MHOLOVZOIbHUKA.
43-44 Bsanmuoe pacnonoxenne npocrpancTeHHbIX ” 2 C.p. Ne3
(uryp. Ilposepounas pabora Ne3. (7 uacoB)
Paszoen 4. Kombunaropuika 10
Hcropus pasBuTis KOMOHHATOPHKH H € PoJib B
45-46 | pA3TMUHBIX cepax yenoBeyeckoit 2
RH3HEEATEIbHOCTH. ,.
47-48 | OCHOBHbIC IOHSITHS, IPABHJIA KOMOHHATOPHKH, | 2
49-50 Pemenue 3a1a4 Ha IepecTaHoOBKH, pa3MelieHus, )
COYCTAHMS. .
51-52 | Pemenne koMGuuaTopunIx 3azau. 2| |
53-54 bunom Hetotona u tpeyronbiuk [lackass. 2 . Cp. Ned |
=5 IpoBepounas paGora Ned. ' | (5 uacos) |
Pazoen 5. Koopaunarst u BekTopbi 10 10
IpakTiueckoe 3ausTue Ne3,
55-56 JlekapToBa cicTeMa KOOpAHHAT B 9 9
npocrpadcTBe. JIeHCTBUA C BEKTOpaMH.
57-58 | KoopanHathl TOUKH M KOOPAHHATE BEKTOpa. 2 2 |
i
59-60 | Pemenne mpocreiimux 3anau B xoopaunatax. 2 2 |
61-62  Ipumenenne dpopmys ckanapuoro 3
POU3BENICHUS BEKTOPOB.
YpaBHeHHe OKPYKHOCTH, Chepbl, [IOCKOCTH. .
63-64 | BextopHOe ypaBHEHHE NPAMOI U IIOCKOCTH. 211 2 C.p. N5
Kontpoasnan paGora Nel. |' |’ (5 4acoB)




Paszoen 6. OcHOBBI TPHIOHOMETPHH 16 8
65-66 Hctopuueckoe BBeeHHE, CBA3b ¢ FEOMETPHEIL. 5
OCHOBHbIE [OHSTHS TPHTOHOMETPUH.
67-68 | OCHOBHEI® TPHIOHOMETPHYECKHE TOWKIECTBA. 2
II cemecTp
69-70 [IpeobpazoBanue npocreimmx ; ! 5
TPUTOHOMETPUYUECKHX BBIPAKEHHII,
7172 Tpuronomerpnueckue yparuenus u )
HepaBeHCTBA, Y - . _
[lpakTuueckoe sansarne Ned, 5 '
7374 | Pewnenune 3ana4 Ha npuMeHeHHE OCHOBHBIX 5 5
| TPUTOHOMETPHYUYCCKHUX TOMKIECTB.
75-76 | APKCHHYC, apKKOCHHYC, apKTAHI€HC THCIa 2 2
77-78 | Pemenue TpHrOHOMETPHYECKHX YPABHEHHIA. 2 2
79-80 Pemenne npocTeHINMX TPHrOHOMETPUUECKHX ) 5 C.p. Ne6
HepaBeHcTB. Ilposepounas paGora Ne5. (8 wacoB)
Paszoen 7. ®ynkuuu u rpaguku 14 8
81-82 | [lepemennple. yHKuus, ee cBoiicTBa U rpaduk. | 2
83-84 CTel'ICHHaﬂ. HoKas3are/IbHad H n
norapupmuueckas GpyHKLHHA. gl
85.86 OGparusle pynkuuu. [Ipeodpazosanue ’
rpagukos. '
Hpakruyeckoe sansirne NeS. ~ |
| [locTpoenne u urenne rpaduKoB (hyYHKIHIA,
87-88 | Ceoiictsa nrueiinoii, KBaJpaTHYHOMN, KYCOYHO- 2 2
| JMHEHHON M APOGHO-THHEHHOI GyHKumii.
HenpepbiBHble 1 1eproanieckie GyHKIHH.
89-90 | CaoiicTa 1 rpadUKH TPUTOHOMETPHIECKHX 2 2
(yHKLHH.
91-92 Pemenue nokasaresbHEBIX, JOTapHQMHYECKHX 5 5
VpaBHEHUH U HCPABCHCTB.
93-94 | Péu_iehﬁe TPHIOHOMETPHYECKHX YpaBHEHHIt U ’ 5 C.p. Ne7
’ HepageHcTB. IlpoBepounas paGora Ne6. (7 uacoB)
Paszoen 8. I'eomerpuueckne re/a 8
I'eomerpus ¥ apxutexTypa. [11aTOHOBbI 1 i
95-96 | apxumeznossl Tena. [Ipusma, nupaMuga U Ux | 2 _ ,
| PasBepTKH, ; | i :
97-98 | Kpyr:eie Tena n 1x pa3seprku. [ 2 .
99-100 I Pernenue 34144 Ha BIIHCAHHLIE U OITMCAHHBIC 2 |
' | FCOMETPUYCCKHE TelIa 1 ;
101-102 | CummeTpust 1IpOCTPAHCTBEHHBIX TEII, 5 | C.p. N8 |
IIposepounas pabora Ne7. (4 yaca) |
Pazoen 9. Hauana maTemaTnveckoro aHau3a 16 10
HucnoBas 11oc/ie10BaTeILHOCTD H €€ MPeel.
103-104 | IMonstue nponssouuoi. Ilpasnia 2
AdddepeHUUpPOBAHHSL:
105-106 | TIpon3BOAHEIE OCHOBHBIX 371€MEHTAPHBIX — C.p. Ne9
T | (ymkupmi. [ (8 wacon) |



Pu3HYECKUIT H reOMETPHYCCKH CMBIC)T

107-108 > 2
IIPOU3BOJIHOM,
[IpakTHyeckoe 3ansiTie N6,
109-110 Beruucienne npousBoaHbIX 31eMeHTapHBIX 1 5 4
COKHBIX yHKLHII. -
Bropas npou3ssosnas, ee reomerpuueckuii u
111-112 (busnueckmit cmbicn. Haxoxzaenne 9 ,
IIPOMEIKYTKOB MOHOTOHHOCTH, 9KCTPEMYMOB |
GyHKIHH. I
113-114 Ipumenenne npoussonuoii k nccnenosanmo | 5 | 5
(YHKIHH 1 TIOCTPOCHHIO rpadHKOB, T | - ,
115-116 | HaxoKaenHne nauGobIero i HanMeHbLIEro 4 | 5 |
3HAUCHHS (DYHKIHH, b I
Henoab3sosanne 1pou3BoiHON 1T HAXOKICHHS |
117-118 | nansyuiero pelenus B mpukIa HpIX 3a1a4ax. 2| 2
[Iposepounas padora Ne§, ‘
Paszoen 10. Unrerpan u ero npumeHenue 8 8
IpakTHueckoe 3aunTne Ne7.
119-120 [TonsTue ﬂepBOOGpa.'iHOﬁ. [IpaBuna 9 9
HaX0K/ICHHUS [1ePBOOOPA3HBIX,
121_122 I_IOHHTHE HHTErpalla, H €ro BbIYHUCISCHUE 10 s 5
dopmyae Heiorona-JleliGuna. ) - i
123-124 Haxosxienne nuiouaam ¢urypsi ¢ nomMonisko i 7 5 ] i
MHTErpasa. ;
125-126 anMepbl MPUMCHCHHS HHTErpaia B Gpu3nKe u 5 o C.p. Nel0
reomeTpun. Ilposepounas paGora Ne9. > : N (4 gyaca)
Pazoen 11. Wamepenus v reomerpun 6| | 6
[IpakTHueckoe sansitue No§. ]
| TIOHSITHE II0L@I 1 0ObEMA, HX CBONCTB, ’
127-128 | Beruncrenue oGnbemMa u MII0MIEa/H MOBEPXHOCTH 2 2
MHOTOIDAHHHKOB.
129-130 Boruucienue o0beMa | 1II0IIAAH TOBEPXHOCTH 5 5
KpYIJbIX Te1.
OTHOWeHHE 1710103,1€H MOBEpXHOCTEH U
131-132 | obnemor 1noa06HbIX Te. 7 ¢ C.p. Nell
[Iposepounas paGoraNel0. (3 1waca)
Pazoen 12. Teopus seposirHocTeit 10
133-134 Kuiaceuueckoe onpenenenne sepostHocTH. | 5 |
CBOHICTBA BEPOSTHOCTH,
135-136 | Boruucienne peposTHOCTEIA. 2
137-138 Menonp3osanne seposaTHOCTEl TPH pelnennu ” '
NPHKARIHBIX 3104, | &
139-140 | DieMenTbl MaTeMarn4eCKoM CTATHCTHKH, 2
141147 [Ipeacrasienne YHCIOBBIX JAHHBIX 5 C.p. \e12
~ | IpoBepounas paGora Nell. (5 uacos)
Paszoen 13. YpaBHeHHs! il HepABEHCTBA 14 8
Kopuu ypasuenuii. PaBrocunbaocts
143-144 | ypaBHenuit. OCHOBHbIE IPHEMBI PEIICHHUS 2 C.p. Nel13
ypaBHeHuu, (7 uacoB)




145-146 - Panonaibubie. nppaunonaisibe YPaBHCHHH, |

2
HCPABECHCTB M HX CHUCTEMBI. 1
[lokazarens blC YPUBHEHHA, H BEHCTBA U UX
147-148 | [lOKa3aTenbHble ypuBHeHns, HepaBeHc 7
CHCTEMEI.
[IpaxThueckoe sanstue Ne9,
Pewenne norapudmuueckux ypasuenmuii,
149-150 PHG P 2 2
HEPABEHCTB M HX CHCTEM.
151-152 Pelienne TpuronomMeTpHueckiX ypasHenmit, 5 5
" | HEPABEHCTB M X CHCTEM. -
153-154 Ucnonbsosanue csoiicts u rpaQuKOB QYHKIIHH n 5
AJ1sL PEICHHS Yy PUBHEHUIT H HEPABEHCTB. | B
OGobmenue 1o passeny. " 4
155-156 » : 2 2
Konrpoabnas paGora Ne2. |
I9K3AMEH




3. XAPAKTKPHCTHKA OCHOBHBIX BHIOB JIESTEJIBHOCTH CTYAEHTOB

—— —

Coxepmanue _ NAPAKTEPHCTHRE OCHOBHBLIX BHIOB ACSTEAbHOCTH CTYACHTOB (14 ‘
00yueHus YpoBHe y4eOHbIX jlefcTRHI)

Beenenne O3HaKOMIIEHHE € POJILIO MATEMATHKY B HAayKe, TEXHUKE,
| IKOHOMUKE, UHDPOPMALMOHHBIX TEXHOIOTHSX U IPAKTHYEC KO
| ACHTCABHOCTH.
O31aKOMIIEHHE ¢ LQISIMH M 3a1a4aMH U3y 9CHIS MaTeMaTUKH

., AJITEBPA .
PasBurne Boriio ineHne apudpmernueckux neitc Ui na JHCIaMH, t‘
NOHSTHS O | COMCIasA YCTHBIC M ITUCbMEHHBIE ITPUEMBEL. '.
qHCae - Haxoucaenne npuGiinskennplx 3HaueHUH Benuy u

HOI PeHTHOCTEH BhiuHcaenuit (abcomoTHol u OTHOCHUTEJIbHOMN);
CPABIICHUC YUC/IOBBIX BbIPaKeHUIA.

Haxoxaenue onmbok B npeobpazoBanugX U BLIYHCICHUSX
(OTHOCHTCS KO BCCM ITYHKTAM [1POIPAMMbI)

Kopuu, OBHUKOMIICHHE C [TOHSTHEM KOpHS 1-ii CTelneHu, crolfcTBAMIU
CTCNeHH, | PAHITKAIOB U npasujiamMu CPABHCHMS 1{01:)1—16?1.
Jorapufpmei - Pop iy IMpOBaHUE OlIPE/IeTIeHNs KOPHS M CBOHCTB KOPHEH.

| BI':I‘!HL‘J’IE?HHE HCpaBHCHHE K()pueﬁ, BBITMTOJIHEHHE NpHKHIKHA
| 3HAUCHUSA KOPHS. [IpeobpasoBanue YHCIIOBBIX M 6YKBEHHEIX
BRIPUKEHUMN, Co/lepRalliX paguKaibl. BeinojgHenne pacyeToB
110 (hopMynnaMm, CoASPKaUM paauKabl, OCY1LIECTRIISAA
HCOOXOIUMBIE 110JICTAHOBKH U Npeobpa3oBaHus.
Onpe eI HUE paBHOCHIBHOCTH BbIPAXKEHMUI ¢ pajukKanaMu. _
| Pewicnie HPPALHOHAIBHBIX YPaBHCHMIA. i
| (')'SH‘.H\‘UI\’IJICHHC C ITOHSITHEM CTEIIEHH C JICHCTBHTEIIbHBIM
okusarenemM. Haxoxienue 3HaueHuit CTenenH, Helob3ys rpu
II\:.‘U\?.‘{&.},I].HMOCTH HHCTPYMCHTAJIIbHBIC cpcacTsa. 3anuckiBaHue
| KOpiist 77-H CTEIICHU B BUJIE CTETIEHH ¢ JIPOOHBIM MTOKA3aTeIeM |
| HAOOOPOT.
- Dopuy mposanme croilicTs creneneil. Beranuciicaue crerneneii ¢
PALTOHAIIBHBIM TOKQ3ATC/IEM, BbIMTOJIHEHWE [TPUKH)IKU 3HAYSHUS
CICIHCHY, CpaBHCHIHE CTelneHeii.
[IpcoGpasoBaniie 4ncioBbIX U Gy KBEHHbBIX BbIpayKEeHUIA,
COCPKAIIHUX CTCIICHM, TMPHUMCHSIS cBoiicTia. Penrenue
HOK43aTEJbHBIX VPABHEHUIA.
O3nukoMieHue ¢ IpUMEHEHHEM KOPHEH U cTeneHenl rnpwu
BBLIYIHCICHHH CPCIHKX, JICJICHUH OTPE3Ka B «30JI0TOM CECUCHUI.
Peliiciiie TpDUKIQIHBIX 33/1a4 HA CJIQXKHBIC IPOLIEHTHI

R —

- Brlito.menne npeodpasoBannii BblpaxeHuil, npuMeHeHue
Mpeobpaszosanne | popaiyr, eBasanibIX co croficTBaMK creneHelt n JIorapudgMoB.
arrw | = - s
anrebpanyeckux | Qlipeienienne o01acT 101y CTUMbIX 3HAYEH U I
{
|

BbIPARCHHH JorupipmMuueckoro Bsipaxenust. Peinenne aorapupMuuecKux
| YpaBicHHH
- OCHOBBI TPUTOHOMETPUH
Ocnosnbie | Hlsy sciiie paanaioro MeTos1a U3MEpeHust YIJioB BpALeHus |
NOHATHS HX CHA 3| C rpajiy cHOl Mepoii. M3o0pakenue yriioB BpanieHns

| HA ORPYIKHOCTH, COOTHECCHHE BCJIMUKWHBI yria ¢ ero
l Pacliro.10KeHueMm.




DopmynnpoBaHue ONpeeeHUI TPUTOHOMETPHUYESCKHX '
by KMl 18 yrioB noBopota n ocTphIX yIrios
HPSIVOYTOJIBHOI'O TPEYTOJILHUKA U O0BICHEHHUE UX

OcnoBubie TpHIo-
HOMETPHYECKHE |

TOHIECTBA g
[Ipeodpasosa-
HHS npocreiimux | ©
'rpnrouomc1'pnqec-[
KHX BbIPazKeHHil

- Hisyacitne ocHoBHBIX opMyJt TpUroHOMETPUH: (hOPMYJIBI

- O3HAKOMJIEHHE CO CBOHCTBAMU CUMMETPHU TOYEK HA ¢IHHUYHON

[ IpinicHEHHE OCHOBHBIX TPUFrOHOMETPHYECKHX TOXKIAECTR IS
BBISHCICHHA 3HAUCHUI TPUTOHOMETPUYCCKUX (DY HKLIUH 110
O LHOIT A3 HAX

CAOIKCHUSL, yABOCHUS, NIPEOOPA30BAHNIS CYyMMBI TPUTOHOMETPHY-X
(bytikii B nponsseaeHne U NPOU3BEACHUS B CYMMY H
HPHMCHCHHC IIPH BbIYMMHCJICHHH 3HAYCHMS TPHTOHOMCTPHYECKOI'O
BLIPOKEHUSI U YITPOULICHUS €ro.

OKPY/KHOCTH W IIPUMCHEHWE UX JUIS BBIBOJA (DOPMYJT [IPUBEICHUS

i
;

[)

HousiTae o
HENpepbIBHOCTH
NI

CaoiicTsa
GyHKHH,
I'paduueckasn
HHTepIpeTas
IIpumepsnl

HBIX 3aBHCHMOC-
Teil B peadbHbIX
npoueccax u
ABJIECHHAX

Mpocreiiume cliicHue 1o GopMmyJiam 1 TPUTOHOMETPUUECKOMY KPYTy
TPHIOHOMETPHH- ll{jt'rt.lk‘HLL[MX TPUIOHOMCTPHYECKHUX ypaBHeHHA. [lpumenenue
qecKHe | OOLILIX METOAOB PCUICHUs YPaBHEHHH (IIPUBECICHHE K [
ypaBHeHus u JAHHCHHOMY, KBQ/IPATHOMY, METOJI Paz3JIOKEHUS HA MHOMKHUTEIH,
Hepasencmea 3AMCIHBI TIEPEMEHHOM) [IPH PELICHUU TPUTOHOMETPHUYECKHX
VPABHCHUN. YMEHNe oT™MeUaTh Ha Kpyre pelieHHs pocTeHImx

| IPHTOIOMETPHYCCKHX HEPABEHCTB
ApKCHHyc, | O'1UKOMIIGHHE ¢ IOHATHEM 00parHbBIX TPHIOHOMCTPHUCCKHX
APKKOCHIYC, y ncnit. Msyuene onpeencuuii apkcunyca, apKKOCHHYca,
apKTanreHe | ApKiadrenca uHena, (hopmyIpoBaHue UX, H300paXKeHue Ha
—— C/IMHHUMHON OKPYZKHOCTH, IIPUMEHEHHUE TIPH PELIeHUH

| ypasHeHuH

®YHKLMUH, UX CBONCTBA UTPA®UKH

Oynkun. | O31HAKOMIIEHHE ¢ TOHATHEM ITePEMEHHOIT, upumcpamn

| HCC/Iel0BaHuA THHEHHOW, KyCOUHO-JIMHEHHOMH, 1pobHo-

PYHRUHOHA TH- [ IMHCHHON M KBaJipaTHUHOH QyHKLMH, NOCTPOCHHE UX IPa(UKOB.

Obparnbie
$yuxunn

S |

]

1

| cpoiieT QYHKUHN IPH HCCIIEIOBAHNUY YPABHEHUI H pelueHuu

JABHCHMOCTEH MeA1y nepeMeHHbIMH. O3HaKOMIIEHHE C

HOHATHEM rpa@uKa. ONpeaeIeHHe NPUHAUICIKHOCTH TOYKH
rpahury Gpynxuuit. Onpejenenue o Gpopmyie npocreiieit
JUBHCHMOCTH, BHAA ee rpacuka. Beipaxkenue 1o dbopmyiie oanoi
ICPCMEHHON Yepes Japyrue.

O3nakomJienne ¢ ornpenesienneM GyHKIUHA, GopMYIupoBaHue
cro. Haxoxnenne obiactn onpesieiieHus U 001aCTH 3HAUESHUH

O 41U KOMIIEHHE L‘_up}mcpzmm (pyHKIIHOHAIBHLIX 3aBUCUMOCTEN |
B, lhI{l:l‘( Mnmponeccax U3 CMEKHbBIX JIMCLIMILIJIMH,

O 1HaKOMIICHHE ¢ J10KA3aTe/IbHBIMH paccyKAeHHsIMHA HEKOTOPBIX
CBOICTB JIMHENHONW U KBAJIPAaTUYHON (DYHKIIUI, TPOBEIEHHAE

I locrpoenwne u urenue rpapukoB ¢Gynkunit. Mccneanosanme
by HKILUH,

Coct ;11§Jg¢1114e BHJ1I0B (DYHKLHUH N0 JaHHOMY YCJIOBHUIO, PEILIEHUE
3L HA DKCTPEMYM.

BriosHeHue npeobpazosanunii rpadpuka GpyHkumum

Wiy venme noustmun oOpamnoit oynkyuu, Onpee/IeHne BU/1a 1
noCMpoeHIe 2paghura oopamnoll pyuryuu, naxodicoenue ee
oogacmi onpedenetus u oonacmu suadenuil. llpumenenue

AL Ha DKCTPCMY M,
(HAKOMIIEHHE C [TOHITHEM CIIOMKHOIM (])}’I-IKLU{H




Crenennbie, _F Brruncnenue sHauennit pyHKumil 1o 3HaYeHUIO apryMmeHra.

NOKA3ATEIbHbIE,
dorapudmuueckne
"
TPHIOHOMETpHuEC
KHE (PYHKUHH.
O6parubie Tparo
HOMETPHYECKHE
Gyukmiu

| Onpe/IesIeHIe TTONOKEHHS TOUKH Ha rpaguke no ee
KOoOopiIuMHaTaM u IIdUUUpO'T £
VIciione3oBanue cBoiicTs hyHKuuil s CpaBHEHHUS 3HAYESHUH
CICIHCHEH M JIorapu(hmMoB.
[locTrpoenme rpadukos cTerneHHBIX 1 Jlorapu(pMHYECKHX
by Hicimit.
Penienne nokasareiibHbIX v 10rapuMuuecKux YPpaBHEeHHUH u
HCUPUABCHCTB IO H3BCCTHBIM &JINOPHUTMAM.
O HaKOMIICHTHE ¢ HTOHSTHEM HCIPCPBIBHON ITCPHOANYCCKON
bynkimuu, Gopmynuposanue CBORCTB cuityca u KOCHHYca,
IOCTPOEHUE UX rpahKoB.
O3HAKOMJIEHHUE C TTOHSITHEM MAPMOHUYECKHUX KOJIeGaH Ui 1
[IpUMEepaMy rapMOHHYECKHUX KoJIeOaHui J1J1s1 OIIHCaH M
MPOIECCOB B QPUBMKE U APYTUX 001aCTAX 3HAHUS.
- O31AKOMJICHHE ¢ TIOHATHEM  Pa3pbIBHOW  1EPHOINUECKO
Gy KMy, GopmynHpoBaHUe CBOMCTB TAHreHCA H KOTAHreHcA,
IHOCTPOCHHE UX I'PAPHKOB.
I [prinvenenue crolicTn GyHkumii Juis cpasHenns sHaueHU A
FPUIOHOMETPHYCCKUX (DY HKLIMH, peIIeHUSI TPUTOHOMETPHUYECKUX
ypasHeHUH.
locmpoenue epagpuroes oGpamneix mpuconomempuyeckux
PVHRYUL U ORPEOCTCHUC NO 2PUAPUKAM UX CEOLICME.
Brutoaaenne npeoGpazoBanns rpaduKoB

[Mocaeaoarein

HOCTH

HAYAJIA MATLM \l HYECKOI'O AHAJIN3A

O3 HAKOMIICHHE C HOHSITHEM YMCJIIOBOH MOCICIOBATE/IBHOCTH,
criocodamu ee 3as1atvsl, BBIUYUCICHUAMY €€ 4JICHOR.
Oznaxomaenue ¢ nonsimuem npeoend noC1e008ameIsHOCHII.
(O3HAKOMJIEHHE € BLIMMCIICHUEM CYMMBbI OECKOHEYHOTO
HHC/I0BOIO psijia Ha lIPUMEPE BBIYMCIIEHHS CY MMBI OCCKOHEUYHO
vOniraomeit reomerpuieckoit nporpeccun. Pemenne 3amaq Ha
HiprvicHeHHe GopMyJibl cyMMbl GECKOHEUHO YOBIBaIOLIEH
1‘cm1c'l'pwiecxof‘1 [POrpeccum

Mpoussoanas n
eeNnpUMEHCHHE

(J3HAKOMIICHHE ¢ ITOHATHEM TIPOU3BOJIHON. M3ydeHne u
(hopmyIIMpoOBaHIe ¢ MEXAHWUYECKOTO U MeOMETPHYECKOr0
CMBIC/IAQ, U3YHUCHHC &IIOPHUTMA BBIYUCIICHUSI [IPOU3BOJIHON Ha
HPHMEPpEe BhIMHCIICHIS MI'HOBEHHOH CKOPOCTH U VIJIOBOIO
KOppULIHEHTa KacaTeIbHOII.

COCTABJICHHE ypasHCHHUA KacaTesibHOI B 00uieM Buje.

Y esoende npasui inpepeHunpoBanusi, TaGITHILLI
HPOH3BOJHBIX 3JICMCHTAPHbIX (])}’I’IKIJ,Hﬁ, IMPpUMCEHCHHWEC J1J15
Angypepenuupopatus (PyHKUHME, COCTABICHUS YPABHCHHS
KacareJIbHOM, M3yueHue TeopeM o CBsI3H CBOHCTB (DYHKIIMU U
npons3soaHoi, popmysnposka ux. [Mposenenue ¢ nomouso
HPOU3BOJIHON Hee e 10BaHns PyHKIIMHY, 3alaHHOi (OPMYJIOIi.
YC1aHoBJIEHUE CBSI3H CBONCTB (DYHKIIMH U MPOU3BOIHOMN IO UX
rpahuKam,

| Hpumvenenue nponspoaHol jJuist pelieHus 3anad Ha
I“lld\LuI\Il‘QHHE.‘ HanOO/ILIICTO, HAHMEHBIIICTO 3HAYCHUS U Ha

| Hax YVACJIEHME DKCT peMymMa




IlepsooGpasnas n | O3HAaKOMJICHHUE ¢ TIOHATHEM HHTErpajia ¥ nepBooGpasHoi.

HHTErpaJ

HM3yuenue npaBuiia BLIMHCICHHS NepBOOGpa3HoOii U TeOpeMbl
Huiorona— JleitOnuiia.

PeuicHue 3a1a4 Ha CBA3b epBOOOpa3HOI U ee TTPOU3BOIHOM,
BLIMHCJICHUE NEpBOOOPasHoOi 1 JanHoi (yHkumu. Pemenne
38,149 HA MIPUMEHCHHE HHTETPalla JUTS BBIYUCIICHHUS (PU3NIecKux
BCJIMYHUH H TUIOIIA/1CTH

YPABHEHHUSI 1 HEPABEHCTBA

Ypasuenus u
cHCTeMbl
YpaBHeHHIi
Hepasencrsa
H CHCTEeMbI
HEPABEHCTH ¢
ABYMS
nepeMeHHbIMH

()z1aKoMIeHre ¢ NPOCTEeHIIMMU CREJIEHUSIMU O KOPHIX |
a1 eOpanUecKuX YPABHCHUNA, ITOHITHSIMH UCCIIEJIOBAHUS I
YPABHCHHUN U CUCTCM YPaBHCHHUH,

M3y vceHMe Teopun paBHOCHJILHOCTH YPAaBHEHHH U €€ NPUMEHEHUSL.
llosTOopenne 3amnuci pelmenns CTanaapTHLIX ypaBHeHHi, TIpUeMoB
Npeodpa3oBaHusl  YPaBHEHHI /U1 CBEICHUS K CTaH/IapTHOMY
ypasHeHHio. PelenHue pauuoHalbHbIX, HPpallMOHAJIbHBIX,
MOKa3aTeIBHBIX W TPUTOHOMETPHYECKUX YPAaBHEHHUI U CUCTEM.
Mcrons3oBanue CROMCTB M IpapMKOB (DYHKUUM 1S peleHus
vpasnenuit. [ToBroperne 0CHOBHbIX IIPUEMOB PELIIEHUsI CUCTEM.
Penicnpe ypasuenvil ¢ MpUMEHEHHEM BCEX IIPHEMOB
(PA3JIOKEHMUST HA MHOMKHTEIIN, BBCICHMs HOBBIX HEN3BECTHBIX,

| 10/1ICTAHOBKH, IpahHUCCKOTO METO1a).

| Peniichne cucrem YPABHEHHUH ¢ IIPUMEHEHHEM Pa3JIMYHBIX

| 11ocoB0B. O3HAKOM/ICHHE ¢ O0UIMMH BOIIPOCAMH PEIICHHS

| HEPABEHCTB U UCIIO/1L30BaHe CBOMCTB M rpadmkoB (yHKLMI npu
| pClICHHHU HEPaBeHCTB.

Peiiicnie HepaBelcts H CHCTEM HEPABEHCTB € MPUMEHEHHEM

Pas IHUHBIX CIIOCOO0B,

IIpiveHeHHEe MATCMATHYECKHX METO/10B JUISl PEIIEHUS
CO/ICPsKaTEIBHBIX 3a/1a4 U3 pa3jIMuHBIX obyracTell HayKu M
npaxkruku. MHTEplripeTHpoBaHue pe3yJibTaTOB C y4eTOM
peasibHBIX OrpaHue HUH

AJTEMEHTBI

KOMBHHATOPHKH, TEOPHHA BEPOATHOCTEN H CTATHCTUKH

Ocuosuwie
NOHSITHS
KOMOHHATOPHKH

l 1 IVUHCHHE TIPABHITA E\"L)MﬁHHﬁ'['OpHI{H HUTIIPHUMCHCHHWE ITPH

PCHICHHUHA KOMGMHH'IUpl-{I:IX'lﬂilﬂLl. |
Peuicnue kKoMOHHa1OpHBIX 3a/a4 MeTo/loM nepedopa U 1o
paBuIy YMHOKCHHU.

()3HAKOMJIEHHUE C ITOHITHAMH KOMOWHATOPUKH: pa3MELICHUAMH,
COUCTAHUIIMU, TTCPCCTAHOBKAMU U hopMyJlaMU JUIS UX

| BHIMTHCITCHHS,

| OO LICHEHHUE U HTPHMCHCEHHE (hOopMYyJT JUIS BBIUUCIIEH U
pPa3MCLIIeHHIT, NepecTaHOBOK U COUETAHMI IPU pellle HUH 3a/1ay.
Osnakomiienue ¢ Giitomom Herorona u tpeyronsHukoMm llackans. !
PeieHue NMpakTHYCCKUX 3a4ad ¢ UCIIOJIb30BAHWEM MMOHATHI U
HpaBUJl KOMOUMHATOPHKH

JNeMEnThI
TEOPHH
BEpPOsSITHOCTEH

I-_I_;si';lmme KJIACCHYCCKOrO ONPEAS/IEHNUsT BEPOATHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMbBI O CyMMe BepodTHoCTel. PaceMorpenne
PHMEPOR BbIUHCIICHNS BepoaTHocTeid. Pelnenue 3a1a4 Ha
BbIMHCJICHIE BEPO#A THOCTCH cOObLITHH

[Ipeacrasaeune
AAHHBIX(TA0 MBI
auar pa MMBbI,
rpadmru)

O3HUKOMJICHHE € 1IPC/ICTABICHUEM HYUCIOBbBIX MaHHBIX U UX
XilpLiKTCPHCTH KamMii. |
PereHue npakTHUce KX 3a1a4 Ha 00paboTKy UUCIOBLIX

JIAHHBIX, BEITHC/ICHHC HX XAPAKTEPUCTHK gl




[psambien
MJIOCKOCTH B
NpocTpancTBe

FEOMETPHSA

DopmyTMpPOBKa U 1IpUBEIEHHE T0KA3ATETLCTR IIPU3HAKOB
B3aHMHOTO Paciio/I0KEHHUs MPSIMBIX U TJIOCKOCTEI.
PacrnozHaBanue na ueprekax H MoaeIsNX pasIM4HbIX CJIy4aesn
B3aliMHOI O PacIitoJioKeHM MPpsSIMbIX l'l.]'lOCK()CTEI‘:i,

| 4p1YMEHTUPOBAHC CBOHUX CYIK/IEHUIA,

Popuynauposanuc  onpeaenenuii, [IPU3HAKOB H CBOWCTB
NnapaIeIIbHBIX H NEePIEeHIUKYJISIPHBIX IUIOCKOCTEHH,
ABY 'PAHHBIX M JIMHICIHTHBIX YTJIOB.

BoiosHenne nocrpocHus yrion MEIK/1y NPAMBIMHU, IPAMOI H

ILTOCKOCTBHY, MUY TJIOCKOCTAMH 11O QITHCAHWEO 51

PACITOZHABAHMC M 1 MOJICIISIX.

HpuseHenue npu inakos u croiicts PACHOJIOKCHHUSA [IPSMBIX H

| HITOCKOCTEH MPH pCHICHUH 3a/1a4.

HM3o0pakenne Ha pHCyHKAX U KOHCTPYMPOBAHHE HA MOJIEIISX
HCPHCHAUKYAAPOB 1l HAKJIOHHBIX K IUTOCKOCTH, MPSIMbIX,
MApAUICNIBHBIX TNIOCKOCTEN, YTIIIOB MEXKITY NMPIMoil
ILTOCKOCTBIO H o0oCcHoBaHHEe MOCTPOCHMUA.

Periicnue 3anad Ha soiuuciienue FECOMETPHUYECCKHUX BEJIMYHH,
O1CeIBAaHUE pacC TOSIHHS OT TOYKH JI0 TNIOCKOCTH, OT HIPAMOH 110
HJITOCKOCTH, MCH LY THNTIOCKOCTSIMM, MEWJ1y CKpPCIUIMBAKIIIHUMHUCH
LIPAMBIMH, MCIK/LY HIPOH3BOJILHBIMH (DUTY PAMU B IPOCTPAHCTBE.
DOpMyNUPOBaHNC I JIOKA3BIBAHUE OCHOBHBIX TECOPEM O
PACCTOAHNAX (TEOPCM CYIIIECTROBAHUS, CBOMCTRA).
HzoGpaxkenue Ha uepTexkax U MOJIeJIIX PACCTOSHUS U
OOOCHOBAHHE CBOIIN CYKIACHUI. OrNpe/Ie/IeHHE H BBIUYHCIICHUE
paccrosnuii B ipocipancrse. [pumenenne popmyi m TCOpEM
HOAHHEMETPHH JLIE PCIHHICHHS 3a/1a4.

()3HAKOMICHHE ¢ TTOHITHEM TIAPAIIEILHOTO ITPOEKTHPOBAHHS
W Ccro cBoHCTBaMIL. Popuyiuposaiiue meopemsl 0 RIOUWAOU
OPIMOSOHANBHOU NPOCKYUU MHO2OVCONbHUK.

I Iprmenenne Teopun Juist 060CHOBaHUS MNOCTPOEHMIT 1
BbIYHCIIEHUI. APryMCHTUPOBAHUE CBOUX CYXKICHHUIH O B3aHMHOM
PACIIOIOKEHIH IIPOCTPAHCTBEHHBIX (PUryp

Muororpannuku

Orncanne u Xapak i cpucTuKa pasjiMuHbiX BUJIOB

MHOPOIPaAHHHKOR. HICPEUYHUCIICHHUE UX DJIEMEHTOB U CBOHCTB.

MaoOpakeHHne Mo OrpaHHHKOB H BBITTOJTHCHHE MMOCTPOEHHUSI HA

: H i\‘lﬁ[)a}I{C[IH}IX H MO, ICIIAX MHOTOI'paHHUKORB.

Berunciienue nunceiineix 9J€MEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(QUTYPAIMAX, 4PI'YMEHTHPOBAHHME CBOMX CYIXKICHHUMH.
XapakTepUCTHKA 1 1300pakKeHNE CEUEHUSL, PU3EECPMKU
MHOCOCPATTHUROG. BBIYUCIICHUE TUIOIAICH HOBEPXHOCTEIH.
[Hocrpoenue npociciiimx cedeHnii Ky 6a, mpus3Mbl, THPaMHIbL.
Hprivenenue paxror n eBeienuii n3 naanumeTpun.
(3HAKOMIICHHE € 1111, 1AMH CUHMMETpUil B IpOCTpaHCTBE,
(hopMyJIMpOBaHHE OlIpe/IesIeHUH | CBONCTB. XapaKTepHuCTHKa
CHUMMCTPHH TCJI BPALIICHUA H MHOT'OTpanHHKOB.

[Ipumenenne cBoiicTs CHMMETPHH NIPH PELICHUH 3a/1a4.
FlenosezoBanue 1npuoOpeTeHHBIX 3HAHWN IS UCCIISIOBAHUS |

T MOJICITMPOBaHKUA HECITOKHBIX 3aj1a4.

I l';uﬁpa}f{cnuc OCHOBHBIX MHOTOIPAHHHUKORB MU BbIITOJIHECHHE
pl!.C_\'HKOB MO YCJITOBIMM 3a1xad

[
n



Teaau
HOBEPXHUCTH
BpalleHus

OBHAKOMICHHE ¢ BH UMK TeJ1 BpallleHusl, GOPMYJIHPOBAHHE UX
OUPCACIICHUNA U CBOICTB,

DOPMYJIHPOBAHNE 1COPEM O CEUeHHH iapa rmIocKoCThIO U
[JIOCKOCTH, KacatelLHoM K chepe.

XapaKTepUCTUKA 1 W300pakeHue Tej BpallleHHs, ux
Pa3sBCPTKH, CEUCH S,

PetcHne 3aiau na nocTpoeHue ceveHmit, BLIMUCICHUE JUTAH,
paccrosinuii, yrios, nuomaneit. [Iposenenne nokasarenbHbIX
PACCYIKIACHWH [P PCHISHHWH 3a1ay.

Ipumenenne cpoiicn CHUMMCTPHHU IIPH PCLLICHUHY 3a]1a4 HA TeJla
BPAIECeHs, KOMONHAIMIO Tel.

H3o0pakenne ocnosibix KpyriibIX Tell 1 BBIIOTHEHNE PpHCYHKa
1O YCIHOBHUIO 38141

H3mepenus B
reomMerpin

Koopaunars n
BEKTOpBI

{)'illLll\'UM.'IL.’lll[\.‘ CHOHSTHAMA TIJIOIHAH | 06'1)6.'\1&. AKCHOMAaMHi U
cpoiictramMu, Peniecrine 34184 HA BBIMHCJICHHE I101LaeH TNIOCKHUX

| (PHIYP ¢ OPUMCHCHICM COOTBETCTBYIOIMX GOPMYJI U thakToB u3

IHlaHuMel PHH.
HMsyuenune teopem 0 BblUMCIEHUH 0OBEMOB [IPOCTPAHCTBEHHBIX
TeJ1, pCLUCHME 3a/1014 Ha IPUMEHCHHE DOPMY T BLIYUCICHHS
00beMoB. Mzyuenue (hopMy1 It BEIYHCIIEHHS TLTOMALCH
HOBEPXHOCTEH MHOIOIPAHHUKOB U TEJ1 BPallleH M.
()‘-}liLlKOM.IlCIIH\.‘ C AMCTOMOM BbIYHCIICHMS TUIOLIIAIH HOBCPXHOCTH
cpepst. Petnenne saiuy Ha BelYUCISHHE LTOIIAACH MMOBEPXHOCTH
HPOCTPAHCTBEHHBIN T¢T

| O3HAKOMJICHHUE ¢ 11oHgTHEeM BekTopa. Miyuenue JIeKapTOBOH

CHCTCMbI  KOOp/HIIAT B [IPOCTPAHCTBE, [OCTPOEHHUE 10
FULHHBIM . KOOP/IHHGTAM TOUCK H INIOCKOCTCH, HaxOmXKICHHE
KOOPUIHHAT TOYCK

Haxomaenue ypaniemii OKpy»KHOCTH, cepbl, INTOCKOCTH.
Bpruuciicuune pace 1o41mii MesK/ly TOYKaMH.

M3y senue CBOMCT 1 “CKTOPHBIX BEJIMUMH, NPABHII PA3IOKeHHs
BCKTOPOB B TPEeXMUPHOM IPOCTPAHCTRE, ITPAaBU)I HAXOXKICHUA
KOOPJIMHAT BEKTOPA B [IPOCTPAHCTBE, NpaBUJl JICHCTBUI ¢
BCKTOpAMH, 3aJIatiibIMH KOOPIHHATAMM.

LHpumenenune Teopiin npH peleHun 3a1a4 Ha JISHCTBHS ©
BeKkropamu. M3yuciine ckansipHoro rnpousBse/1eHusl BEKTOPOB,
BEKTOPHOIO yparHeiiusg npsiMoii u rutockocety. [pumenenne
[COPHH TIPH PCUICH I 3a]1ay Ha JIHCTBUSI ¢ REKTOpaMu,
KOOPJMHATHBIA MCTO/L, IPUMEHEHUE BEKTOPOB /15l BLIYUCICHUS
BCJITHYMHH VIVIOB H !‘Hl\.'\."l‘()ﬂl-ﬂ‘li"{.

O3HAKOMJICHUE ¢ JlOKA3ATENILCTBAMH TEOPEM CTEPEOMETPHH O
B3AHMHOM  paciio/IOKCHUKW  OpsIMBIX M IJIOCKOCTEl ¢
HCITOJIB30OBAHHUCM BCKTOPOR




4. YUYEBHO-METO,/[HYECKOE U MATEPHUAJIBHO-
TEXHUUECKOEOLECHEYEHUE IMTPOI'PAMMBI YUEBHOH
JUCHOHILIUMHBI <MATEMATHKA»

Jns  ocBoeHue nporpamMmbl  yueOHoOM  aucuumimHbel  «Maremaruka» B
npodeccCHOHATBHOI obpa3oBarebHOH OpraHu3aluu, peanu3yromen
00pa3zoBaTe/IbHYIO lIporpamMmy cpejiiero oduero obpazoBaHus B Mpejaeiax OCBOSHHS
OIIOIT CITO na Gase OCHOBHOro 00uiero odpaszoBaHus, y4eOHbIH KaOMHET UMeeT
BO3MOKHOCTE o0ecneuuts OOywaiowmnxcs cBoOOmHBIM gocTynomM B HMHTepHET BO
BpeMsl yueOHOro 3aHsITUs U [IEPHO/I BHEY ueOHOI IesITeTbHOCTH.

ITomermenue wxalunera yIoB.cTrROpsieT TpedopaHusM CaHUTAPHO-ITHIAEMHAO-
Jorudeckux npasut u HopMatupor (CanlInH 2.4.2 Ne 178-02) 1 ocHaleHo THITOBBIM
o0OpyIOBaHHEM,  YKU3UHHBIM B HacTOsiMX  TpeboBaHHMaX, B TOM  HHCIE
criequaiM3upoBanHtoii yueGuoli Medenio 1 cpejicTBaMu OO0yUeHUs!, JIOCTATOIHBIMHA
JUTSE BBITIOJIHEHUS TPeOOBAHIIT K YPOBHIO HOJATOTOBKH  O0YYAIOIIMXCSI.

B kabuunere umeercs MylibTumeauiiiioe o60opyaoBaHue, NOCPEACTBOM KOTOPOro
YYACTHHUKH 00pa30BaATEILHOIO ITPOIECCi IPOCMATPHBAIOT BU3YAIIbHYIO HH()OPMALHIO
MO MATCMATHKC, CO L1AKOT TIPC3CHTAllNK, sHJiIcoMaTepralibl, HHLIC HOKYMCHTBI.

B cocraB yueOo-MeTo, IH4ECKOr0 |1 MATEPUAIbHO-TEXHUUECKOro olecnedeHus
nmporpaMmbl yueOHOI  UICIIHTUTHHBL « MareMaTiHKa» BXOJIST!

1. MHOrogyHKILHOHA IbHbLIT KOMILICKC [1PEIO1aBaTe/1s
2. HarIsIHBIE TOCOOMSL:

— TaOuubr;

- Kyb0;

— IlpsmoyrobHbIil MapaiIesenimnea;

— Tpeyroasnas npusma:

— [lpaBuiibHas WECTHYTOIbHAS [IPH3MAL

— [IpaBusibHas BOCBMUYTOJIbHAS IPH3MA:

— TpeyronsHas nupaMu,ia:

— IlpaBuibHas Y€ TbIPEXYTOJbHAS THPAMH/A;

— Yerplpexyro.ibHas npHsma;

— Konyc:

~' 1lap;

- Oxranap:

— MHxkocasrap:

— Jlonexkasap:

3. KommniekT /i MariuTHOM J0CKH:

— unabop Mozaesell A1 MpakTHYECKHX paboT;

— yHEBepCaIbHbIH HAOOP reOMeTPUUECKHX Tell, BKIIOYas paspesHble;

—  KJTACCHBIH LIMPKY/Ib:

—  TpaHCHopTHUp:

— mabnons;;

— MarHHTHBII HaGop UK(p, OyKB U 3HAKOB:

— MarHMTHAs J0CKa ¢ KOOPAMHATHOM CETKOM;

— npubop «Hucnosas oceby.
4. SKpaHHO-3BYKOBLIC 110COONS;
5. KOMILIEKT TEXHHUCC KON JOKYMOeHTaik, B TOM HHCJIC racrnopra Ha cpeacrtea
00yueHus, MHCTPYKIIMH 110 HX MCIOIB30BAHHIO U TEXHUKE 6e30nacHOCTH;
6. GubnuoTedHblit (ol



OCHOBHAA JIMTEPATYPA
1.Maremarnka: yuebuux / A.A. Jlanass. — 3-¢ U3)L.. UCMIp. ¥ JOTI. — M.: UYHOPA-M. 2017. —
544 c.
2 MaTeMaTuka. DieMeHTbI Bhiciei Marematikn; yuebnuk: B 2 1. T. 2/ B.B. bapayukun, A.A.
Ipokodbes. — M.: KYPC, HUI[ UIHDPA-M, 2018. — 368 c.
3. Bammakos M. M. Maremaruka. YueOHHK, HAYA/IbHOC H CPCIHCE
npodeccuonaibioe oopasoBatine.— M. Axajaemus, 2013, — 256c.

JIOIIOJIHUTEJILHASI JIMTEPATYPA

1. depepanpHbii  3akon ot 29.12.2012 Ne 273-d3 «0O6 obpa3oBaHud B
Pocceniickoit Menepaimmy. TIpukaz Munucrepersa obpasoBanys U HayKH P®D or
17.05.2012 Ne 413 «OG yreepwk/ieHun (elepalbHOro  rocynapcTBeHHOro
06pa30BATENBLHOIO CTAHIAPTa CpeaHero (MOJHOro) ofLIero o0pazoBaHHs».

2. Tlpukas Munucrepcrsa o0pasoBanus W HAyKH Pd or 29.12.2014 Ne 1645 «O
pHecenun wamenienwii B Ilpukaz MununcrepcTBa o0pasoBaHus W HayKu
Poccuiickoit @epcpannn or 17.05.2012 Ne 413 «*O06 yrBep)IeHnn (QeaepabHOro
rocyAapeTBEHHOIO  00pa3zoBaTe/IbHOrO  CTanaapTa  CpeJIHero (nmonuoro) oliero
obpa3oBaHus ».

3. Ilucbmo JlemapraMenia Iocy/1apeTBEHHON HOJIUTHKA B chepe MOATOTOBKH
paGounx kaypos i JIHO Muncrepersa oGpazoBanus u Haykn PD or 17.03.2015
Ne 06-259 «PekoMeliiaidy (10 OplaHM3aliy  [oIy4YeHUsT  CPEAHEro olbuiero
obpazosaHusi B IPLICIUX  OCBOEHIHs  00pa30BATENIBHBIX [1POrpaMM cpeaHero
nmpodeccnonanbHoro odpasosaiisg Ha Gaze OCHOBHOro oouero o0Opa3zoBaHus C
yyetom  TpeGopanuii  (eaepanbHLIX  FOCYNApCTBEHH bpIX  oOpa3oBaTe/IbHbIX
CTAaHIAPTOB ¥ [OJy4acMoi npodeccu WM CIICHHANLHOCTH  CPEAHETO
mpodeCcCHOHANIBHOIO  00Pa30BAHHID.

4. MareMaTHKa B [IpHMEPax M 3aja4ax A MOAr0TOBKH K EID u nocrynienuio B BY3: Yuebuoe
mocobue / Stumenés JI.T. - 2-¢ 3., aoi. - M.: By3oBckuit yueOHHK, HUILl UHOPA-M, 2016.

5. AnreGpa u mau. mar. anamisa. 10-11k1._ATuMOB [ILA. u ap_ 3-¢ u3a. - M.: TIpocBemenue,
2016. - 464 c.

6. T'eomerpun 3a 10-11 Kaace - aBTOPLI Aranacsin, bytysos, Kagomues, Kucenesa, Mo3HaAK - 2015r.,
255 e

7. Pamumaxos M. M. MaTtemaTika: KH. Uil y4HTEs: METOL. nocobue 10 knace. —

M., 2008.

8. Bammvaxos M. M. Maremariika. COOpHHK 3a7a4 npouILHOM

HanpasjeHHocTH.— M., 2012.

M TEPHET-PECYPCBI
1. www. fcior. edu. ru (MudopmalHoHHbBIC, TPCHHPOBOUHbBIC H KOHTPOJIbHBIC

MaTepHasibl).
2 www. school-collection. cdu. ru (Exauiiast KOJUCKUMH 1 poBbIX 00pa30BaTE/ILHBIX
pecypcoRB).

3. https://ege.yandex.ru/mathematics/
4, htt]jf‘lfalexlarin.nctf’cge1 5.html

5. http://www.fipi.ru/

6. http://znanium.com




5. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOI
AUCHHUIIJINHBI

OGpazoBatenbHoe yupekiienue, peausyioliee NOATOTOBKY IO YyueOHOH aucIHILINHE,
00eCnIeYMBAET OPraHM3aALMIO H NPOBEICHAE IIPOMEKYTOUHON ATTECTALHA H TEKYILEr0 KOHTPOJIs
MHIMBUIYAbHBIX 00pa30BaTeIbHLIX JOCTHKEHHH 00YUAIOUIHXCS - 3HAHMUIA, VYMEHHH, KOMITETEHLHH
U YHHBEPCANBHBIX YUCOHBLIX jaelic Buil.,

KoHTpoaib  u  owmenka  pesyapTaroB  OCBOGHHS  JIMCIHUILTHHLL OCYIIEeCTBIIsAeTCS
HPCIIOAABATEIEM B [IPOLICCCE  NPOBE/ICHUS [PAKTHYECKUX 3aHATHH © 1aBopaTopHBIX pabor,
TECTUPOBAHUA, & TaKKe BBIIO/IeHHS O0y4aouuMucs HHIMBHAYA/IbHBIX 3aJaHUN, MPOEKTOB,
HCCIICIOBAHMIA.

Obyuenne no yueGHOI THCLHILHIIC 3aBeplIaeTcs arrecrtauneit B opmMe sx3amena.

DopMBEl H METOABI - IPOMEKYTOUHON ATTECTALMH H TEKYLIEro KOHTpOJg Mo yuebHoit
JAUCHUIUIAHE pa3padarblBaioTcs 00pa30BATENBHBIM YUPEKICHHEM W JOBOAATCS [0 CBEACHHS
00yHaIOMMXCA HE MO3/THEe JIBYX MeCSIEB OT Hauana o0yueHus.

Jinst IpOMEIKY TOUHOI aTTeCTALMK M TEKYIIEro KOHTPOJIs 00pa30BaTENbHBIM YUpPEKIEHHEM
co3ar0Tes GOoHIb! OeHOUHBIN cpeacTB (POC).

®OC BrmouwoT B ccls NETArorHYecKHe KOHTPONBHO-H3MEPHTEIbHbIE MaTepHabl,
MpeaHa3sHauYeHHBIe 113 OIpe/Ic.iCHHS  COOTBETCTBUS (nam HCCOOTBETCTBHH) HHIHWBHAYaJIbHBIX
06pa303aTeanmx ,TIOC'I'I/I}I{CII[[IUI OCHOBHBIM IMOKa3are/issM PE3VIBTATOB ITOJTOTOBKH,

Ouenka pesy.IbTATOE  OCBOCHHS yueOHOH  IHCIMIUIMHBI TNpPOBOJMTCA Ha  JTare
MPOMEXYTOYHON aTTECTALHH 110 CYMMe OLEHOK 38 KOHTPOJIbHEIC TOYKH.

Ouenka ocylectBiIsercs 1o pa3pabOTaHHBIM KPHTEPHSM B 0awiax B COOTBETCTBHH C
YHHBEPCATbHON IIKAI0H OLCHH A,

VHupepcaabHas MWKaJa OLEHHBAHUS

KauecrBennasn ONE€HKa HHINBHAYAJIbHBIX

IIpoueHT pe3y. bTaTuBIOCTH 00pa3oBaTeIbHbIX 10CTHIKEHHI
(MPaBHIBLHBIX 0TBETOL) Oann BepOAIbHbIH AHATOT
(oT™MeTKA)
91 - 100 5 OTJIHYHO
ot o6 -81-90 4 XOpOILO
8t 1 91 <« 80 3 Y LOBJIETBOPHTEIBHO
Menee 51 2 HE yJIOBJIETBOPHUTENIHLHO
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16.

Paszgen 3 «YcnoBus peanuzaliu nporpaMMbl JUCLMIUIMHbL) MPEACTABIIEH.

17.

[Tynkr 3.1. «TpeboBaHus kK MUHHUMAILHOMY MaTepHAIBHO-TEXHMUYECKOMY obecrie-
YEHHIO» COIEPIKUT NepedeHb yueOHbIX noMelleHuii u cpeacTs o0yveHus, HeoOXo-
JAMMBIX TSl peajiu3aLiy MporpaMMbl AUCLIMILTHHDI.

na

18.

[Tynkr 3.2. «<MHdopmaunoHHoe obecneveHre 0OyueHus» CONEPIKUT NepeueHb pe-
KOMEHyeMbIX yueOHbIX u3aaHuii, IHTepHeT-pecypcoR, A0NONIHUTENLHOM JIUTepa-

TYPbl.

oa

19.

CI'IPICOK JIUTEPATYpPbl COACPIHKHT um})opuaumo O MEeYaTHBIX H 3JICKTPOHHBIX U3aHHU-
AX OCHOBHOI#A M JOTNOJIHUTENLHON YueOHOM TMTepaTyphl MO JMCLIUMIITMHAM BCEX
LMIKJIOB, H3JAHHOI 3a Moc/iefHUe 5 NeT.

aa

3chep'm3a pasaeia 4 «KOHTpOJIb H OIEHKA Pe3YJILTATOB 0CBOCHHH JHUCIHHIIJIHHBI»

20. | Pazgen 4. «KOHTpO/Ib U OLIGHKA Pe3yJIbTATOB OCBOEHHWS JUCLIMILIMHBINIIPEACTABNICH | 1a
21. | [Mepeverb GOpM KOHTPOIS KOHKPETH3HPOBAH C YUETOM crieltMHKH 0OyueHus no aa
nporpamMmme npoecCUOHaILHOr0 MOIYJIA.
22. | PesynbTaThl YKa3bIBAKOTCS B COOTBETCTBUU C MACTIOPTOM MPOrpaMMel. ja
23. | HaumeHoBaHHA 3HaHUH W YMCHHUI COBMNAJAIOT ¢ YKa3aHHbIMU B 1. 1.3 Ja
HTOI'OBOE 3AK/IIOYEHHME
l'lporpamma JHUCLUHWITIIWHbBI MOXKET ObITh HarmnpasJ/ieHa Ha COAepKaTe/IbHYH 3KCINEPTH3Y Ja

3amMeuaHus 1 PEKOMEHIALUH 3KCIEPTa 0 JopaboTKe:

Paspa6orunk nporpammbl @.1.0 Brosuna O.b.

YneHbl KOMUCCUU
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