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1. IOACHUTEJIBHAA 3AIITMCKA

Pabouas mporpamma o0mIe00pa3zoBaTeIbHON y4eOHOM JACLUTUTUHBI
OV/.m.05. «Marematuka»  MpeaHa3HA4Y€HA JISI WM3Yy4YEHUS MATEMAaTUKA B
OI'BIIOY «bylckuii TEXHUKYM >KEJIE3HOAOPOKHOIo TpaHcnopra KocTpomckoi
oOnacTu» (nmajgee TEXHHKYM), pealu3yronieM o00pa3oBaTelbHYI0 MPOTpaMMy
cpenHero  obmero  oOpa3oBaHHMs B TpeeNax ~ OCBOCHHUA  OCHOBHOM
npodeccuonansHoit  ob6pazoBatenpHO mporpammel CIIO (OIIOIT CIIO) Ha
0a3ze OCHOBHOro 0OIIEero oOpa3oBaHUA NMPU TMOATOTOBKE  KBaTU(UUIMPOBAHHBIX
pabouux, CIy>KalluXx.

Pabouas nporpamma OV ]J[.1m.05. «MaTtemaTuka» pa3paboTaHa Ha OCHOBAaHUU
Pacnopspkennst MunucrepctBa mnpocseuieHuss PO or 30.04.2021 P-98 «O0
yrBepkaeHnn KoHuenuuu npenopaBaHusi oOHieoOpa3oBaTeNIbHbIX JUCLHHUILUIAH C
Y4ETOM npodeccruoHanbHON HaIlpaBJICHHOCTH MporpaMm CpEeIHEro
npo(ecCHOHATBHOTO 00pa30BaHUs, peain3yeMbIX Ha 0a3e OCHOBHOIO OOLIETo
oOpa3oBaHMsl, NPEIyCMaTPUBAIOLUINE HHTEHCUBHYIO  0011€00pa30oBaTelbHYIO
MOATOTOBKY  OOYYalOIMXCS ~ C  BKJIIOYECHHEM  TPUKIAJHBIX  MOJYJIEH,
COOTBETCTBYIOIIUX  MPOGECCUOHANIBHOW  HAMPAaBICHHOCTH» W C  y4eTOM
[IpumepHoOU OCHOBHOM 00pa30BaTeIbHON MpOrpaMMbl CpPEIHET0 OOIIEro
oOpazoBaHus (pemieHue ¢geaepaibHOr0 yueOHO-METOUYECKOTr0 OOBETUHEHUS 110
oO1iemMy 00pa3zoBaHuio - TPoTokoJI OT 28.06.2016 . Ne 2/16-3.)

Jlannass pabouasi mporpamMma MOXET peaJu30BbIBATECS C IMPUMEHEHHUEM
AJIEKTPOHHOTO 00YYEeHUS M IUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHA.

Conepxxanne paboueirt mporpammbl OV /J[.m.05. «Marematrkay HampaBJICHO
Ha JJOCTHKEHUE CIEAYIONIUX HeJeHd U 3a1a4:

eo0OecnieueHue Cc(HOPMUPOBAHHOCTH NpEACTAaBICHUM O COLMAIbHBIX,
KYJbTYPHBIX U UCTOPUYECKHUX (PAKTOpax CTAHOBJEHUS MaTEMAaTHKHU;

so0ecrieueHue CHOPMHUPOBAHHOCTH JIOTUUECKOTO, AJTOPUTMHUYECKOTO U
MaTeMaTUYECKOTO MBIILJICHUS;

so0ecrieyeHne CQPOPMUPOBAHHOCTH YMEHUW NPUMEHSATh TMOJyUYECHHbIE
3HAHUS [PU PEIICHUN PA3JIMYHbIX 33]1aY;

so0ccricueHrue CHOPMUPOBAHHOCTH TMPEJCTABICHUH O MaTEeMaTHKE Kak
4acTH  OOIIEYEIOBEYECKOM  KYJIbTYpPhl, YHUBEPCAJIBHOM  SI3bIKE  HAYKH,
MO3BOJIAIOIIEM OMUCHIBATH U U3y4aTh PEaIbHbIE MPOLIECCHI U SBJICHUSI.

B nmporpammy BKITIOUEHO COJEpiKaHKe, HampaBiICHHOE HA (HOPMUPOBAHHE
y CTYJIEHTOB KOMIIETECHIINI, HEOOXOIUMBIX IJisi kKauecTBeHHOro ocBoeHmst OITOII
CIIO Ha 6a3ze ocCHOBHOro o0Omiero oOpa3oBaHHS — NPOrPaMMbl MOATOTOBKHU
KBATM(PUIUPOBaHHBIX padounx, ciyxamux (ITIIKPC).

2. OBIIIASI XAPAKTEPUCTUKA YYEBHOM JJUCIIUTIJIMHBI
OV A.n.05. <MATEMATHUKA»



VYuebnas  gucnmmimaa OV /[.m.05. «MaremaTuka» SIBJISIETCSI
byHIaMEeHTAIBHOM  00111c00pa3oBaTEIbHON  JAUCIUIIMHON CO  CJIOKUBIIUMCS
YCTOMYMBBIM  COJACP)KaHMEM U  OOIMMMH TpeOOBaHMSAMH K  IOJTOTOBKE
oOyuaromuxcs. B TexHukyme, peanusyromieM 00pa30oBaTelbHYI0 MpOorpaMMy
cpeaHero obmero oOpaszoBanusi B mpeaenax ocBoeHuss OIIOIT CIIO na 6ase
OCHOBHOTO 00IIIero 00pa3oBaHMs, u3ydeHue yueOHOM auctumivabel OYJ[.1m.05.
«MareMaTuka» HMEET CBOM OCOOCHHOCTHM B 3aBHCHMOCTH OT TPOQuiIs
npodeccuonambHOrO0  00pasoBanus. Ilpu  ocBoeHUHU npodeccuit  CIIO
TEXHUYIECKOTO npodmwis  mpodeccruoHansHOTO 00pa3oBaHUsS ydeOHas
mucrumHa OY[.m.05. «Martematukay  u3ydaeTrcs OoJiee YIIIyOJICHHO, Kak
npodribHass ydeOHas TUCIUIUIMHA, YYWUTHIBAIONIAsl CIEIU(PHKY OCBaMBAEMBIX
npodeccuil. DTO BBIpAXKAETCS B COJACPKAHUM OOYyYECHHS, KOJIUYECTBE 4YaCOB,
BBIZICIISIEMBIX Ha M3yYCHHUE OTICIBHBIX TEM MPOTPAMMBI, TIyOMHE WX OCBOCHHS
CTyJICHTaMH, 00bEME U XapaKTepe MPaKTUICCKUX 3aHATUH, BUAAX BHEAYIUTOPHOMN
CaMOCTOATENBbHON paboThl cTyAeHTOB. OOmMe 1eau U3y4YeHUs y4dyeOHOM
mucuumuinael OYJ[.m.05. «Matemartrkay TpaaullMOHHO PEaIu3yIOTCS B YEThIpEeX
HaIpaBJICHUAX

1) ob1iee mpeacTaBiieHne 00 UIEIX U METOJIaX MaTeMaTHKU;

2) UHTEJUICKTyaJIbHOE Pa3BUTHUE;

3) oBnageHre HEOOXOIMMBIMU KOHKPETHBIMHU 3HAHUSIMA U YMCHUSIMU,

4) BocniUTaTEIbHOE BO3/ICHCTBHUE.

[Tpodwmmmsarust 1eneid MareMaTHudeckoro oOpa3oBaHMsI OTpakaeTcs Ha
BBIOOpE MPUOPUTETOB B OpPraHU3ALMK yU4eOHOU AesATeNbHOCTA OOydarommxcs. Jms
TEXHUYECKOTO  npoduias npodecCuoHANbHOrO 00pa3oBaHusi BBIOOp Ieyel
CMEIIaeTCs B MParMaTHYECKOM HaIpaBJIEHUH, MPEAYCMATPUBAIOIIEM YCHJICHUE W
pacimpeHue TIPUKJIATHOTO XapakTepa U3YYCHUS MaTEeMaTHKH,
MPEUMYILIECTBEHHON OPUEHTAIMA Ha aJITOPUTMHYECKHN CTWIb IMO3HABATEIbHOMU
e TeTLHOCTH.

N3yuenne yuebHoi amucrumuabel OVY][.m.05. «Maremarukay Kak
npoduabHOM  00IIe00pa3oBaTeIbHON  YUeOHON JHUCHMIUIMHBI, YYWUTHIBAIOIIEH
cnenuuky ocBauBaembix ctyaeHTamMu npodeccun CI1O, obecnieunBaeTcs:

*BBIOOPOM Pa3TUYHBIX TIOJIXO0IOB K BBEJACHUIO OCHOBHBIX TIOHSITHIA,

s¢opMUpOBAHMEM  CHCTEMBbI  y4eOHBIX  3aJaHUl, OOECIECUNBAIONIUX
3¢ (HEKTUBHOE OCYIICCTBICHUE BRIOPAHHBIX I1EJICBBIX YCTAHOBOK;

so0OOTAIlICHUEM CIEKTpa CTWIEH Y4eOHOM JCATENBHOCTH 3a  CYET
COTJIaCOBaHUS C BEAYIIUMH JCATCIBPHOCTHBIMU XapaKTEPUCTHKAMHU BBIOpAHHOM
npodeccun.

[TpodwmibHas cocraBistomas OTpakaeTcs B TpeOOBAaHHUAX K TIOJATOTOBKE
0oOy4Jarommxcs B 4acTH:

*00IIel CHUCTEMBl 3HAHUN: COJEPXKATEIbHBIE TMPHUMEPHl HCIOIb30BAHUS
MaTEeMaTUYECKHUX UCH U METOJI0B B TPO(PECCHOHANLHOM ACSITEIBHOCTH;

*YMEHU: pa3Iuuie B YPOBHE TPEOOBAHMI K CIOKHOCTH TPUMEHSIEMBIX
QJIITOPUTMOB;



*IIPAKTUYECKOTO HCIOJNBb30BAHUS TMPUOOPETEHHbIX 3HAHUW U YMEHUH:
VHIMBUIYAJIbHOTO y4Y€OHOIO OIbITa B IMOCTPOCHUM MAaTEMAaTUYECKUX MOJEIEH,
BBITNIOJTHEHUH UCCIIEI0BATENBCKUX IPOEKTOB.

Takum oOpazom, peanuszauus coaepkKaHUs  y4eOHOM  TUCIUIUIMHBI
OpPUEHTHPYET Ha MPUOPUTETHYIO POJIb MPOLECCYATbHBIX XapaKTEPUCTUK Y4eOHOI
paboThl, 3aBUCAUIMX OT NPOopuiIs NpodhecCHOHATBHOrO 00pa30BaHUs, MOJIYUYEHUS
OIbITa MCMOJb30BAaHUSI MATEMAaTHKU B COAEPXKATEIbHBIX U MPOo(eccHOHATbHO
3HaYUMBIX  CHUTyallUsIX 1O  CpPaBHEHHI0O ¢  (OpPMalIbHO-YPOBHEBBIMU
pe3yNbTaTUBHBIMU ~ XapakTepucTukamu oOydenus. ConepkaHue  yueOHOMU
JTUCIUIUIMHBL pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMHU COJEP)KATEIbHBIMU
JUHUSIMHA 00yYeHHs] MaTeMaTHKe:
sanreOpanueckas JIMHUA, BKJIIOYAIOIIAs CHUCTEMATHU3AIMIO CBEICHUN O dYHCIax;
U3yYeHUE HOBBIX W 00O0OIIEHME paHEe H3YyYEHHBIX olepanuil (BO3BEICHHUE B
CTENEHb, W3BJICUYCHUE KOpHS, Jorapu(MupoBaHUE, CHUHYC, KOCHHYC, TaHIEHC,
KOTaHI€HC ¥ 0OpaTHBIE K HUM); U3yUYE€HHUE HOBBIX BUJOB YUCIIOBBIX BBIPAXKEHUN U
(GopMyJI; COBEpPIICHCTBOBAHME IPAKTUYECKMX HABBIKOB M BBIYMCIUTEIBHON
KyJbTYpbl, pacIIMPpEHHUE U COBEPUICHCTBOBAHMWE aIreOpanvyeckoro amnmapara,
C()OPMUPOBAHHOTO B OCHOBHOM WIKOJIE, W €ro MPUMEHEHHE K PELICHUIO
MaTeMaTUYECKUX U MPUKIAJHbIX 33/a4;

*T€OPETUKO-QYHKIIMOHATbHAS JIMHMS, BKJIOYAIOU[as CUCTEMATH3alUI0 MU
pacimMpeHne CBeIeHU O (QYHKIUSAX, COBEPIICHCTBOBAHUE IPpapUuecKux yMEHUH;
3HaKOMCTBO C OCHOBHBIMH HJAESIMH M METOJaMH MaTeMaTHYeCKOTO aHaiu3a B
o0beMe, TIO3BOJISIONIEM HCCIIENOBaTh JJIEMEHTapHble (YHKIMM ©  pemiaTh
IpOCTeiIre TeoMeTpuIecKre, GPU3NIeCcKue 1 Ipyrue NPUKIa HbIe 3a1a4u;

*IMHUS YpaBHCHWW W HEPABEHCTB, OCHOBAaHHAs HAa TIOCTPOCHUU U
WCCJICIOBAaHUHA MaTEMaTHYECKUX MOJIEeH, epeceKaromIascs ¢ anredpandeckon u
TEOPETUKO-QPYHKIIMOHAIBHON  JIMHUSIMH W BKJIOYAloUlass  pa3BUTUE U
COBEpIICHCTBOBAHUE TEXHHUKHU alreOpandyeckux NpeoOpa3oBaHUN ISl peleHUs
ypaBHEHUH, HEPaBEHCTB U CHCTEeM; (OPMUPOBAHHE CIHOCOOHOCTH CTPOUTH U
UCCIIEIOBATh MPOCTEHIIINE MaTeMaTHUYEeCKHE MOJEIU MPU PELICHUH MPHUKIaJIHbIX
3a]a4, 3a]]a4 U3 CMEXHBIX U ClIEHUaTbHBIX JUCIUILIINH;

*reoMeTpUYEcKasl JIMHMS, BKIIOYAIOU[asl HarJisigHble MPEJCTaBICHUS O
IPOCTPAHCTBEHHBIX (PUTypax M M3y4EHHE X CBOMCTB, (GOPMHUPOBAHHUE U PA3BUTHE
MIPOCTPAHCTBEHHOTO  BOOOpaKCHMsI, PAa3BUTHE CIIOCOOOB TE€OMETPUYECKHX
U3MEPEHUH, KOOPAWHATHOTO ¥  BEKTOPHOTO  METOAOB  [UIsl  PEIICHUs
MaTeMaTHYECKUX ¥ MPUKIAIHBIX 331aY;

*CTOXaCTUYECKas JTMHHS, OCHOBAaHHAs HA Pa3BUTUM KOMOWHATOPHBIX YMEHHIA,
IpECTaBICHUN 0 BEPOATHOCTHO-CTATHCTUYECKUX 3aKOHOMEPHOCTSIX
OKpY’KaloIIero Mupa.

Nzyuenue obmeoOpasoBaTenbHol  yueOHoM  mauctummabl - OV ][.m.05.
«MaTemaTHKay» 3aBepIIaeTCs MOABEACHUEM MTOTOB B (hOpMe dK3aMeHa B paMKax
IIPOMEKYTOUHON aTrTectanuu cryaeHToB B mpouecce ocBoeHuss OIIOIT CIIO Ha

0a3e OCHOBHOrO oO0mEero oOpa3oBaHUS C TIOJYYEHUEM CPEIHETO OOIIEero
obpazoBanus (ITTIKPC).



3. MECTO YUYEBHOMH JUCHUIIJIUMHBI B YYEBHOM ILVIAHE

Vuebnas mucimmmHa OVY]J[.m.05. «Marematuka» SBISIETCA 00sS3aTEIbHBIM
y4eOHBIM TPEIMETOM W3 00s3aTeIbHOM MpeAMeTHOW obiactu «MartemaTuka u
uHpopmatuka»y OI'OC cpennero o61Iero 0o6pazoBaHus.

B rtexnukyme, peanu3yromeM 00pa3oBaTeNbHYI0 MPOTpamMMy CPEIHETrO
obmiero obpaszoBanust B mpeaenax ocBoenums OIIOIT CITO na 6a3e OCHOBHOTO
obmero oOpaszoBanmsi, ydeOnas gucrummHa OVY][.m05. «MartemaTuka»
u3ydaercs B oOuieoopazoBarenbHoM 1ukie yueonoro miana OITOIT CIIO na 6a3ze
OCHOBHOTO 00111eTO 00pa30BaHUs.

B yuebnbix mnanax IIIIKPC yueOnas quciuminaa OY/1.1m.05. «Marematukay
BXOJUT B COCTaB o0OmUX 0O0meoOpa3oBaTEeNbHbIX YYE€OHBIX JIMCLHUILIUH,
dbopmupyemMbix U3  00s3aTeNbHBIX MpeaAMeTHbIX obnactelt DPI'OC cpemgnero
obmiero o6paszoBanusi, miga mnpodeccuir CIIO TexHoOmoruueckuit  mpoduis
1po(hecCuOHATILHOTO 00pa30BaHUsl.

4. TINIAHUPYEMBIE PE3YJBTATHI OCBOEHUSA YUEBHOM
JANCHUIIJINHBI

OcBoenune coaepkanus ydeOHou mucnmmuinabl OYJ[.1m.05. «MartemaTuka»
o0ecrneunBaeT JOCTHKCHHUE CTYICHTaMH CIEAYIONINX pe3yJIbTaTOB:

JIMYHOCTHBIE, METalpeIMETHbIE U MPEeIMETHBIC Pe3yJIbTaThl MO Y4eOHOI
mucuuiuimeael - OY (.05, «Martematuka», perjiaMeHTUpPOBaHbl TpeOOBaHUSMU
dI'OC COO.

C uenpto oOecredyeHHs €IUHCTBA TPOIECCOB BOCHUTAHMS, PA3BUTUA U
oOyueHusi B TEPUOJ, OCBOCHUSA JaHHOW Y4YeOHOH JMCUUIUIMHBI MPOBEACHA
CUHXPOHHU3ALIHSL:

® JIMYHOCTHBIX, METANPEIMETHBIX PE3YJIbTATOB MO YUYEOHON TUCIUILIMHE Ha
YpOBHE cpenHero obiero oOpa3oBaHus Ha 0a30BOM M YIIyOJIGHHOM YPOBHE C
JUYHOCTHBIMU  pe3yjbTaTaMU MPOTPaMMBl  BOCIHUTAHMS W C  OOIUMHU
komrereHuusMu  (OK) no mpodeccun 23.01.09. «MammHUCT JTOKOMOTHBA
(Tabsuma 1)

® JIOCTIDKEHHE TPEAMETHBIX pPe3ydbTaTOB MO Yy4eOHOW AWCIMIUIUHE Ha
0a30BOM U YIIyOJEHHOM ypOBHE CpeaHero ooOmiero oOpa3oBaHus C
npodeccuoHanbHBIMU pe3yJibTaTaMu (ITK) Ha YPOBHE CpeaHero
npodeccruonansHoro 006pazoBanus (Tabnuia 2).

Tabnuya 1
CuHxpoHu3zayus TUYHOCMHBIX, MEMANPeOMemHublX pe3yibmamos U3 pabdoyetl npocpammvl no
yuebHou oucyuniune ¢ JIP uz npoepammul gocnumanus ¢ oowumu komnemenyusimu (OK) no
npogeccuu 23.01.09 «Mawunucm roxkomomusar.

JP Haumenosanue JIP MP | Haumenosanue MP OK Haumenosanue OK no
us paboueii us paboueii npogeccuu coenacro @IOC
npozpammol npocpammul no




6OCNUMAHUA U

6ucuunﬂuHe CO2NACHO

CIIO

coenacno PIOC QI'oC COO
COO

JIP1 [IposBasrommii MP6 | ymeHue onpenenats | OK 7 HUcnonusate BOUHCKYIO
poccuiickyro Ha3Ha4YeHUe U (HYHKIHH 00513aHHOCTb, B TOM 4YHCIE C
IpakJIaHCKYIO Ppa3INYHbBIX NPUMEHEHHUEM MOJTYYEHHBIX
UJACHTUYHOCTD, COIIMAJIbHBIX HpOCI)CCCI/IOHaHBHBIX 3HAHHUI
IATPHOTH3M, HHCTHTYTOB (n7s1 roHOIIIEH)

YBaXKEHHE K CBOEMY MP7 | ymeHue OK1 ITornmMats CYLIHOCTb u
HApOJLy, 1yBCTBa CaMOCTOSATEIHHO COLMANBHYIO 3HAYUMOCTb
OTBETCTBEHHOCTH OILICHUBATh " 6y/:[yume171 H?O@@CSHH, TIPOSIBIISITH
niepest PomHoi, NIPUHAMATh  PELICHUS, K Hel YCTOMYMBBIA HHTEpPEC
TOPAOCTH 32 CBOiA olpeeIsoune OK 2 OpraHu30BEIBaTh COOCTBEHHYIO
Kpaii, cBOI0 PouHy, CTpaTeTHIO TOBEIEHMUS, JIeSITEIIbHOCTh UCXOAS U3 LIENH U
C Y4EeTOM TpaXJaHCKUX CHOCOOOB €€ JOCTH)KEHHS,
MIPOIIIOE W HACTOSIIEE
u HPaBCTBEHHBIX OTIpeIeIEHHBIX PYKOBOIUTEIIEM
MHOTOHAI[IOHAIBHOTO neHHOCTe;
Hapona Poccun,
YBa)KCHHE
TOCYAapCTBEHHBIX
cUMBOJIOB (Tep0, duar,
TUMH);

JIPS JleMoHCTpHUpyrOIIMiA MP1l | ymenue OK 4 Ocy1ecTBAATh TIONCK
c(hOopMHUPOBaHHOCTH CaMOCTOSATEIHHO nHpopManuy, HeOOXOIMMON IS
OCHOB CaMOPa3BUTHA U OTIPEAETATh Lenu 3 peKTUBHOTO BBITTOJTHEHHS
CaMOBOCTIMTaHUS B JEATETbHOCTH " npodeccHoHANBHBIX 33134
COOTBETCTBUHU c COCTaBIIATh TUTaHBI
001IIeYeT0BEYECKUMH NEeATETBHOCTH; OK3 AHanu3upoBaTh pa6ouyio
LIEHHOCTSIMHU U CaMOCTOSITENIFHO CUTYAIHIO, OCYILECTBIATh
HJeasamMu OCYILECTBIIATD, TEKYLIUI U UTOTOBBII KOHTPOJIb,
Ipa)xJIaHCKOTO KOHTPOJIMPOBATh " OIIEHKY u KOPPEKIHIO
o0111ecTBa; TOTOBHOCTh KOPPEKTHPOBAThH CcOOCTBEHHOH NeSITeTTbHOCTH,
U CHOCOOHOCTH K JeATEebHOCTD; HECTH  OTBETCTBEHHOCTH 32
CaMOCTOSITEIILHOM, HCTIONIb30BATh BCE Ppe3yJIbTaThl CBOCH PabOTHI
TBOPUYECKOI n BO3MOXXHBIE  PECYpPCHI
OTBETCTBCHHON TSt JOCTHXEHUS
JeATEeNIbHOCTH; MIOCTABJICHHBIX 1IeJel H

peanuzanuu TUTAaHOB
JeSITeIbHOCTH;

BBIOMpATh  yCIICIIHBIE
CTpaTeruu B
pa3IMYHBIX CUTYAIHsX;

MP4 | roTOBHOCTH u| OK4 Ocy1ecTBasITh MTOMCK
CTIIOCOOHOCTB K nHpOpMAaNH, HEOOXOIUMOM IS
CaMOCTOSITENIbHOM 3 PeKTUBHOTO BBITTOJTHEHUS
nH}popMannoHHO- npodeccHoHAIBHBIX 33/1a4
MI03HABATENBHON OK5 Hcnonb3oBaTh MHPOPMAITOHHO-
JIeATeNIbHOCTH, KOMMYHHUKaIMOHHbIE
BJAJICHUE  HaBBIKAMH TEXHOJIOTUH B
MOJTy4eHHUs npodeccrnoHaIBEHOM
HE00X0 MO JIeSITeIIbHOCTH.
nHpOpMaIN u3
cioBapeit pa3HbIX
THIIOB, yMeHHE
OpPHEHTHUPOBATHCS B
Pa3IMYIHBIX
HCTOYHHKAX
nHdopmauny,

KPUTHYECKH OLICHUBATh
U UHTEPIPETHPOBATh
nHpopmauuio,

HOJTy4aeMYyIo u3




Pa3INIHbIX

HCTOYHUKOB,;

MP 7 | ymenue [lonumars CYILHOCTb u
CaMOCTOSATEIBHO COLIMATILHYIO 3HAYUMOCTD
OLIEHUBATh u | OK1 Oyayeii mpoeccuu, MpOsABIATH
NPUHUMATh  PELICHUS, K HEel yCTONYMBBIN UHTEpEC
OlpeNeIFoIIne
CTpaTeruio MOBEACHHUS,

C YYETOM TPaKITaHCKUX AHanu3upoBatb pabouyro

u HPaBCTBEHHBIX CHUTYaIHIO, OCYILIECTBIISATH

LIEHHOCTEH; OK3 TEKYIIHUH U UTOTOBBII KOHTPOJIb,
OLICHKY u KOPPEKIHIO
COOCTBEHHOM JIEATSIBHOCTH,
HECTH  OTBETCTBEHHOCTh 32
pe3yIBTATHI CBOCH PaOOTHI.

MP 8 PaGorath B KOMaHIE,

BJIAJICHUE S3BIKOBBIMH 3 PeKTUBHO 00IIATHCS C
cpeactBamMu - ymeHue | QK 6 KOJUIETaMH, PyKOBOZACTBOM,
SICHO, JIOTUYHO ¥ TOYHO KJIMEHTaMH

u3JIarath CBOKO TOYKY

3peHHs, HCIONB30BATh

aJICcKBaTHBIC S3BIKOBBIC

CpencTBa;

JIP6 JleMOHCTpHUpYIOLIHiA MP 2 | ymenue npoaykrtusHo | OK 6 PabGotaTh B KOMaHJeE,
TOJIEPAaHTHOE CO3HAHUE oOmraTecs u 3¢ PEKTHBHO 00IMATHCS C
u HOBEJCHHUE B B3aMMO/ICHCTBOBaTh B KOJUIETaMH, PYKOBOJCTBOM,
HOJMKYJIBTYPHOM npoLecce COBMECTHOM KIHCHTaMH
MHUpE, TOTOBHOCTb U JIeSTeIbHOCTH,

CIOCOOHOCTH ~ BECTH YUUTBIBaTh  IO3UIHH

JHaior ¢ JIpyruMHu JPYrux YYaCTHHKOB

JIIOJIBMH, JIOCTUraTh B JIeSTeIbHOCTH,

HEM 3¢ G eKTHBHO

B3aUMOIIOHHMAaHHMSI, paspeiaTb KOHQIUKTHI

HaxoJuTh oOmue nenn | MP8 | Biuagenue s3pikoBbiMd | OK 2 OpraHu3oBBIBaTE COOCTBEHHYIO
U COTPYIHHYATH JUIS CpE/ICTBAMHU - YyMEHHE JIeSITEIIFHOCTh MCXOAS U3 LENH U
ux JOCTHXKCHUS, SICHO, JIOTUYHO M TOYHO CHOCOOOB €€ JOCTH)KEHHUS,
CIOCOOHOCTh u3jaratb CBOK TOYKY OTIpEeJIETICHHBIX PYKOBOIUTEIIEM
NPOTHBOCTOSITH 3peHHs, HCIONB30BaTh

UJIC0JIOTUH aJIeKBaTHBIC S3BIKOBBIC

IKCTPEMHU3Ma, CpeNCTBa;

HAIMOHAIU3MA,

KceHopoouu,

JUCKPUMHHAIMKA 110

COLIMAJIbHBIM,

PEIUTHO3HBIM,

pacoBbIM,

HalMOHAJIBHBIM

NpU3HaKaM W JAPYTUM

HEeraTHBHBIM

COLMAIbHBIM

SIBJICHHSIM;

JIP8 JeMoHcTpupyromuii MP 7 | ymenue OK 1 [Tonumarts CYUIIHOCTb u
HpPaBCTBEHHOE CaMOCTOSTENHHO COLIMAJIbHYIO 3HAYUMOCTb
CO3HAHKE U TOBEICHHE OLICHUBATb U Oynyei npodeccruu, IposBIATh
Ha OCHOBE YCBOCHHS MPUHUMATh  PEIIEHUS, K HEl yCTONYMBBIN HHTEPEC
00IIeYeT0BeYeCKHX olpeeIIIoIune
IEHHOCTEI; crparermio mosenenns, | OK 3 AHaIM3MpOBaTh Pabouyio

C YUYCTOM IpaxJIaHCKUX

CUTyalunuio, OCymcCTBIIATh




MPS8

i HPaBCTBEHHBIX
ICHHOCTEH;

BJIAJICHUE S3BIKOBBIMH
CpEICTBAMU - YMEHHUE
SICHO, JIOTHYHO M TOYHO
U3JIarath CBOIO TOUKY
3pEHHs, HCTIOIb30BATh
aJIeKBATHBIC S3bIKOBBIC
CpencTBa;

OK 6

TEKYUIUI U UTOTOBBIA KOHTPOJIb,
OLICHKY U KOPPEKLHUIO
COOCTBEHHOM EITEILHOCTH,
HECTU OTBETCTBEHHOCTh 3a
PE3yIbTATHI CBOCH PabOTHI

PabGotaTh B KOMaHJe,

3¢ PeKTHBHO 00ImATHCS C
KOJUIETaMH, PyKOBOJCTBOM,
KJIMEHTaMH

JIP9

[IposBrsromuit
TOTOBHOCTH u
CcrocoOHOCTh K
00pa3oBaHUIO, B TOM
qucle
caM000pa3oBaHHI0, HA
NPOTSKEHUN BCEl
JKH3HH, CO3HATEIHHOE
OTHOIIICHHE K
HENPEPBIBHOMY
00pa3oBaHUIO KaK
YCIIOBHIO  YCIICITHOW
mpoeCCHOHATPHON U
00IIECTBEHHOM
NeSITeITbHOCTH;

MP1

yMEHHE
CaMOCTOSATEIHHO
OIIPEAETATh Henn
JEATETbHOCTH "
COCTaBJIATh TUTaHBI
JeSITeIbHOCTH;
CaMOCTOSTEIBHO
OCYILIECTBIIATD,
KOHTPOJIMPOBAThH U
KOPPEKTHPOBATh
JeATETbHOCTB;
HCTIONIb30BATh BCE
BO3MOXXHBIE  PECYpPCHI
TSt JOCTHXEHUS
TIOCTABJICHHBIX LIEIeH U
peanuzanuu IUTAHOB
JeSITeIbHOCTH;
BBIOMpATh  yCIICIIHBIE
CTpaTeruu B
Pa3IMYHBIX CUTYalHsX;

MP4

TOTOBHOCTh u
CIIOCOOHOCTH K
CaMOCTOSATEIBHON
HHPOPMALHOHHO-
M03HaBATENBHOM
JeATENEHOCTH,
BJIaJICHHE  HaBBIKAMH
HOTyYCeHUS
HE00X0IUMOH
uHpopMaLK u3
cioBapei pa3HbIX
THIIOB, yMeHHe
OpPHEHTHPOBATHCS B
Pa3INYHBIX

HCTOYHHKAX
nHdopmanny,
KPUTHUYECKH OLICHUBATh
U WHTEPIPETHPOBATh
nHpopMmanuio,
HOJTy4aeMYyIo u3
Ppa3nuyUHbIX
HCTOYHHKOB,

OK 2

OK 4

OpraHu30BHIBaTE COOCTBEHHYIO
JEATEIBHOCTh UCXOIS M3 LETH ’
CIIOCOOOB €€ JOCTHIKEHHS,

OIpe/IeNICHHBIX PYKOBOIHUTEIEM

OcCyIIecTBIAITh TIOUCK
nHdopmanum, HEOOXOIUMON ISt
3 PEKTHBHOTO BEITIOTHEHUS
npodecCHOHANbHBIX 3314

OK 5

Hcnonb3oBaTh MHPOPMAIIOHHO-
KOMMYHHUKaIlMOHHBIE
TEXHOJIOTUH B
npodeccrnoHaIbHOM
JIeSITeIIbHOCTH.




MP9 | Bnanenue  Hasbikamu | OK 4 Ocy1ecTBaiTh IIOUCK

O3HaBaTEIbHON nHpOpMaIH, HEOOXOIUMOU IS
peduexcun KakK 3¢ PEKTHBHOTO BEITIOTHEHUS
OCO3HaHHMSA npodeccHoHANBHBIX 33134
COBEPIIIaeMbIX
JeUcTBUI u
MBICJIUTEIBHBIX
IIPOLIECCOB, ux
pe3yIbTaToB "
OCHOBaHHH, TpaHuI]
CBOETO  3HaHUI U
HEe3HaHUs, HOBBIX
MO3HABATENBHBIX 3a/ad
u CpeACTB ux
JOCTHKEHHS.

JIP11 JleMOHCTpHUpYIOLIHiA MP6 | ymenue onpenenats | OK 7 Hcnonusate BOUHCKYIO
NIPUHSTHE u Ha3Ha4YeHUE U (QYHKIHH 00513aHHOCTh, B TOM 4YHCIE C
peanmu3aruio Pa3IMIHBIX MPUMEHEHHEM MOTY4eHHBIX
LIEHHOCTEH 30pOBOTO COITMATBHBIX npodeccHoHaNBHBIX 3HAHUH
u Ge3omacHOTO 00paza HWHCTHTYTOB (#7151 roHOIIIEH)

JKU3HM, IOTpeOHOCTH B | MP7 | ymenue OK3 AHanu3upoBaTh pabodyro
¢dusnyeckom CaMOCTOSITENIFHO CUTYAIHIO, OCYILECTBIIATh
CaMOCOBEPILICHCTBOBA OLICHUBATH u TEKYLIUI U UTOTOBBII KOHTPOJIb,
HUH, 3aHATHUAX MPUHUMATh  pEIleHHs, OIICHKY u KOPPEKIHIO
CHOPTHUBHO- OTIpeIeIIAIoNTHe COOCTBEHHOM JeSITeIbHOCTH,
03I0POBUTENLHON CTpaTETUIO ITOBEICHMSI, HECTHU OTBE€TCTBECHHOCTH 3a
JEATETbHOCTBIO, C Y4ETOM T'PaXJaHCKUX pe3yIbTaThl CBOCH PabOTHI
HETIPUATHE  BPEIHBIX u HPaBCTBEHHBIX

NPUBBIYEK:  KYPEHHUS, LIEHHOCTEH;

YHOTpeOICHHS

QJIKOTOJIS,

HapKOTHKOB;

JIP12 JleMOHCTpHUpYOLIHiA MP6 | ymenue onpenenars | OK 7 Hcnonusarte BOUHCKYIO
OepexHoe, Ha3HavYeHHe U GYHKIHH 00s3aHHOCTh, B TOM 4YHCIE C
OTBETCTBEHHOE u Pa3IMYIHBIX MIPUMEHEHHEM MOJTyYeHHBIX
KOMIIETEHTHOE COLIMANTBHBIX po¢eCcCHOHATBHBIX 3HaHUI
OTHOULICHUE K UHCTUTYTOB (mmst roHOMIEH)
¢busnyeckomy u
TICHXOJIOTHYECKOMY OK1 ITonnmats CYIIHOCTb u
3/I0pPOBBIO, Kak COLIMAIBHYIO 3HaYUMOCTh
COOCTBEHHOMY, TaK H Oyaymeii mpodeccu, IposBIATh
JpYrux mozei, K Hell yCTONYMBBINA HHTEpEC
yMeHHe OKa3bIBaTh
MIEPBYIO TIOMOUIb MP7 | ymenue OK3 AHanu3upoBaTthb pabouyro

CaMOCTOSITENTLHO CUTYAIHIO, OCYILECTBIIATh
OLICHUBATH 51 TEKYLIUI U UTOTOBBII KOHTPOJIb,
MPUHUMATh  pEIeHHs, OIICHKY u KOPPEKIHIO
OIIpEACTIAIONINE CcOOCTBEHHOU NeSITeTTbHOCTH,
CTPATEeTHIO TIOBEICHMUS, HECTH  OTBETCTBEHHOCTh  3a
C YIETOM TPaXKTaHCKUX pe3yIbTATHI CBOCH PabOTHI
u HPaBCTBEHHBIX [Monumatp CYITHOCTB u
LEHHOCTEH; CONMATBHYTO 3HAYNMOCTb
OK1 Oyayueii mpodeccu, IposIBIATh
K HEHl yCTOMUUBBIN HHTEpEC.
OK 6 PaGorars B KOMaHJIe,
3¢ hekTuBHO o0marsCs c
KOJUIETaMH, PYKOBOZCTBOM,
KIHEHTaMH




Tabauya 2

Cunxponuzayus npeOMemHbvLx pe3yibmamos ¢ npopecCUOHATIbHbIMU KOMNEMEeHYUSMU 6 pa3pese
npopeccuonanbHblxX OUCYUNTUH, MOOYIEl.

mnp Haumenosanue I1P mnp HaumenoBanue K HanmenoBanue HanmenoBanu
(6a30BBIif ypOBEHB) 1P Mpo(ECCHOHATBHBIX | € TUCHIUIUINH,
u3 paboueii (yriyOneHHbIit KOMIIETCHIIUH 110 MoOAyeu
MPOrPaMMEI 110 YpOBEHB) U3 npodeccun/crienuans
IUCLUIUINHE paboueit HOCTH
(cormacuo I'OC IIPOrPaMMBI 110
COO0) JMCLIUTIIINHE
(cormacao ®I'OC
COO0O)

IIPo 1 copmupoBantocts | Ipy 1 chopmupoBannoc | ITK1.1 [IpoBepsTh OIL.01.
MpeACTaBICHUN O Tb B3aUMOJIEHCTBHE OCHOBEI
MaTeMaTHKe Kak MIPECTaBICHUN O Y3JI0B JIOKOMOTHBA. TEXHUYIECKOTO
4acTH MUPOBOH HE00X0IUMOCTH uepueHUs
KyJbTYPBI U JI0Ka3aTeNbCTB
0 MecTe pu 000CHOBaHUHU OI1.03.
MaTeMaTHKH B MaTeMaTHIeCKIX DNeKTPOTEXHH
COBpPEMECHHOM YTBEpXKICHUH U Ka
[UBIITN3AIIH, O pomu
crioco0ax OIUCAaHUS AKCHOMAaTHKH
Ha B MIPOBEICHUN
MaTeMaTHYECKOM JeTYKTUBHBIX
SI3BIKE SBJICHUN paccyKIcHHUI;
peanbHOr0 MHPa;

1IPo 2 chopmupoBanHocts | Ipy 2 chopmupoBanHoc | ITK 2.2 Ob6ecrneunBaTh OI1.03.
MpeCTaBICHUH O Th TOHATHHHOTO yIpaBiIeHUE DNEeKTPOTEXHU
MAaTE€MaTHYCCKUX ammapara 10 JIOKOMOTHUBOM. Ka
MOHSTHSIX KaK O OCHOBHBIM
BOKHEHIINX paszmenam  Kypca OI1.04.
MaTeMaTHICCKHuX MaTeMaTHKH; Marepuanose
MOACTIAX, 3HAHUI OCHOBHBIX NeHne
TIO3BOJISTFOIIIUX Teopem, bopmya
OIICHIBATH H W ymemhs  mhx
U3y4daTh pa3HbIe IpEMEHSTS;

MIPOIIECCHI U

SIBIICHUST; yMEHIA
HOHMMAHHE JIOKa3bIBaTh
BO3MOYKHOCTH TCOPEMEI 1
aKCHOMATHYECKOTO HaxOAUTH
NMOCTPOSHHUS HeCTaHAapTHBIE
MaTeMaTHYECKHX CIIOCO0BI

TeopHii; peleHus 3a1ad;

1IP6 3 BIIaJICHUE IlIpy 3 chopmupoBannoc | ITK 2.3 Ocy1ecTBIATh MIK.02.01.
METOJIaMu Th YMEHUH KOHTPOJb pabotel | KoHcTpykius
JIOKa3aTeNnbCcTB | MOJICTUPOBAThH YCTPOWCTB, Y3JIOB U | U yIpaBlICHUE
aaropuTMOB peaibHbIE arperatos JIOKOMOTHBOM
pellleHus; yMEHUue CHUTyallHHy, JIOKOMOTHEBA
ux MIPUMEHSITD, HCCIIeIOBATh
TIPOBOIUTH ITOCTPOCHHEIE
JIOKa3aTelbHbIe MO,
paccyXIaeHus B HHTEPIPETHPOBAT
xoJe pemeHus b TOJXyY9eHHBIH
3a/1a4; pe3ynbTar;
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IIP6 4 BIIaJICHHE Ilpy 4 c(OopMHUpPOBAHHOC IIpoBepsaTs MJK.01.01.
CTaHAapPTHBIMU Tb IIK1.1 B3aUMOJCHCTBHUE VYerpoicTBo,
npuéMamMu MIpeCTaBICHAN Y3JI0B JIOKOMOTHBA TEXHUYECKOEe
pelneHus 00 OCHOBHBIX 00CITyXKMBaHH
pallMOHANBHBIX U TIOHATHUSAX € U PEMOHT
HppanroOHaTIHHBIX, MaTeMaTHIeCKOTO y3JI0B
MOKA3aTeIbHBIX, aHamM3a ®W WX JIOKOMOTHBA
CTETICHHBIX, CBOMNCTBaAX,

TPUTOHOMETPHUIECK BIIAJICHUC

UX YpaBHEHUH H YMEHUEM
HEpPaBEHCTB, ux XapaKTepU30BaTh
CHUCTEM; MOBEJICHUE
HCIIONb30BaHHUE ¢GyHKUIHH,
TOTOBBIX HCIOJb30BaHUE
KOMITBIOTEPHBIX MOJIY4YE€HHBIX
mporpaMM, B TOM 3HaHUI TUTS
quciae Ui TOHCKa OTIHCaHUSA "
OyTH pEUeHus Hu aHau3a
WILTIOCTPAIAN pearbHBIX
pemeHus 3aBHCHUMOCTEH;
ypaBHEHUU u

HEPaBCHCTB;

1IP6 5 chopmuposanHocts | Ilpy 5 BIIAZICHUE IIK 1.2 ITpousBoauTs MJIK.01.01.
NPE/ICTaBICHUH 00 YMEHHUAMU MOHTa)X, pa300pKy, | YcTpoicTBo,
OCHOBHBIX COCTAaBJICHHUA COCIMHCHHNC U | TEXHUYECKOC
MOHATHAX, UICIX H BEPOATHOCTHBIX PETYIMPOBKY 4acTel o0CITy>)XKHUBaHU
METOaX MoJienelt mo PEMOHTHPYEMOTO € M PEMOHT
MATEMATHUECKOTO YCIIOBHIO 33291 00BEKTa JIOKOMOTHBA. Y3I10B
aHAIN3a; 1 BRIMHCIICHHUA JIOKOMOTHBA

BEPOSTHOCTHU
HACTYTIJICHUS
COOBITHH, B TOM
qHcye ¢
MIpUMEHEHHEM
dopmy
KOMOWHATOPHKH
1 OCHOBHBIX
TEOpEeM TECOPHH
BEpOSITHOCTEH;
UCCIIeIOBaHUS
ClIy4YalHbIX
BEJIMYHH O UX
pacnpeneneHuro.

IIPo6 6 BIaJICHHE IIK2.3 OcymiecTBasITh MJIK.02.01.
OCHOBHBIMHU KOHTPOJIb pabotel | Koncrpykims
HOHATHSMH O YCTPOMCTB, Y3IIOB H | M yIPaBIECHHE
IJIOCKHUX U arperatoB JIOKOMOTUBOM
MPOCTPAHCTBEHHBIX JIOKOMOTHBA
TEOMETPHUIECKUX
¢urypax, ux
OCHOBHBIX
CBOMCTBAX;
c(hopMHPOBAHHOCTH
yYMEHUs

pacno3HaBaTh Ha
qyepTeiKax, MOACIAX
1 B p€aJIbHOM MUPEC
TCOMETPHUUICCKUC

¢urypsr;
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MpUMEHEHHE
M3YYIEeHHBIX
CBOMCTB
TEOMETPUIECKUX
quryp u bopmyn
JUTS PELICHAS
TEOMETPUIECKUX
3a1a4 ¥ 3a7a4 C
MPaKTUUECKUM
coJiep KaHueM;

IIPo 7

c(hOpMHUPOBAHHOCTH

MpeICTaBICHUN O
mpoueccax u
SIBJICHHSX,
HAMCIOIIHIX
BEpPOSATHOCTHBIN
Xapakxrep, o
CTaTUCTUYCCKUX

3aKOHOMEPHOCTSIX B
peanbHOM MHpe, 00

OCHOBHBIX
TOHATHAX
3JEMEHTApHOU
TEOpHHU
BEPOSITHOCTEH;

yMeHI/Iﬁ HaXOJHUTh U

OIICHUBATh
BEPOSTHOCTH
HACTYIUICHUS
COOBITHII B
MpOCTENIINX
MPAaKTUIECKUX
CUTyallusIxX U
OCHOBHEIE
XapaKTePUCTHKH
CIIy4alHbIX
BEJIMYIH;

IIK 2.1

OcymecTBIATh
HPUEMKY "
HOATOTOBKY
JIOKOMOTHBA K peHcy.

MJIK.02.01.
Konctpykuus
1 yIpaBlIeHHUE
JIOKOMOTHBOM

IIP6 8

BIIaJICHUE
HaBbIKaMU
HCIOJIb30BaHUS
TOTOBBIX
KOMIIBIOTEPHBIX
IIPOrpaMM IIpH
pelIeHnH 3aay.

IIK2.3

Ocy1ecTBIATh
KOHTPOJIb paboThI
YCTPOMCTB, Y3J10B U
arperaTroB
JIOKOMOTHBA.

OI1.03.
DNEeKTPOTEXHU
Ka

MJK.02.01.
Koncrpykuus
U yHpaBlieHHE
JIOKOMOTHBOM

5. COIEP)KAHUE U CTPYKTYPA YYEBHOM JJUCIIUTIJIMHBI
5.1. Conep:kanue yueOHOM TUCHMUILIIMHBI
BBenenue

Marematuka B HAayKE, TCXHHUKC, 39KOHOMHUKC, I/IH(ilOpMaL[I/IOHHBIX TCXHOJIOTHUAX H
HpaKTquCKOﬁ ACATCIIBHOCTH. HGJ’II/I U 3aJladu H3Y4YCHUSA MATCMATHUKH IIpU

ocBoenuu npodeccuii CI10.

AJI'EBPA
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Pa3BuTHe NOHATHS 0 YHCIIE
Ilenble u panuoHanbHble uyMcna. JledicTBurensHble uucna. [IpubimxeHHbIE
BbIYMCIIeHHs. KoMIUIEeKCHBIE ynca.
KopHu, crenenu u jiorapupmoi
Kopun un crenmenu. KopHu HaTypailbHOM CTENIEHM M3 YHCIA U UX CBOMCTBA.
CreneHn ¢ panuMOHAJIBHBIMU IIOKA3aTeJsIMM, MX cBoWcrBa. CrenmeHu ¢
JNEHUCTBUTEIBHBIMU TOKa3aressiMu. CBOMCTBA CTENEHH C JICWCTBUTEIBHBIM
IIOKa3aTeIIEM.
Jlorapudm. Jlorapudpm umcaa. OcHOBHOE JIOTapUPMUYECKOE TOXKIECTBO.
Hecsatruunbie u HaTypajibHble Jorapudmel. [IpaBuna nelictBuii ¢ jorapudmamu.
[Iepexon K HOBOMY OCHOBAHUIO.
IIpeoOpa3zoBanue ajireOpan4ecKux BbIPAsKeHHH. [IpeoOpazoBanue
palMOHAIBHBIX,  HUPPALMOHAIBHBIX, CTENEHHBIX,  IOKA3aTeJIbHbIX U
Jorapu(pMUUECKUX BbIPAXKEHUH.
IIpakTuyeckue 3aHATHS

ApudmMernueckre JAEUCTBUS HAJ YHUCIAMH, HAXOXJIEHUE MPHUOIMKEHHBIX
3HAUYEHUW BEJIMYMH W  [OTPEIIHOCTeM  BbIYMCICHUM  (aOCOMIOTHOW U
OTHOCHUTEJIHHOM ), CPaBHEHUE YHCIIOBBIX BHIPAKECHUM.

BriuncineHnne u cpaBHEHHE KOpHEW. BbINoIHEHME pacueToB € paguKagaMu.
Pemienne uppauuoOHaIbHBIX ypaBHEHUU. HaxoXneHue 3HAYEHUW CTEIEeHEU C
panuoHaIbHBIMU  TOKazaTensmu. CpaBHeHue creneHed. IIpeoOGpazoBanus
BBIDAKCHUM, COAEPXKAIIMX CTEIEeHU. PeleHne nokKa3aTelbHbIX YPaBHEHUM.
Pemienne nmpukmaaHeix 3amad.  Haxoxpaenue 3HaveHuwit jorapudma  mo
MPOM3BOJBLHOMY OCHOBaHUIO. Ilepexom OT OZHOrO OCHOBaHUA K JpPYyTrOMY.
Brruncnenue u cpaBHeHue jorapudmos. JlorapudmupoBanue U MOTEHIMPOBAHUE
BbhIpakeHUU. [IpuOamKeHHbIE BBIYUCICHUS U pEUIeHUsS MPUKIAJAHBIX 3a/ad.
Pemenue norapu(MudecKkux ypaBHEHHM.

OCHOBBI TPUTOHOMETPUHA

OcHOBHBIC IOHATHS
Pannannas mepa yrna. BpamarensHoe aBuxkeHue. CHUHYC, KOCUHYC, TaHT€HC U
KOTaHreHc 4yucia. OCHOBHbIE TPUTOHOMETPHUYECKHE ToXJaecTBa  DopMyIsl
npuseneHus. Popmyiisl cinoxenus. Gopmyibl yasoeHuss Oopmyiibl IT0JIOBUHHOTO
yrina. IIpeoOpa3oBaHusi MPOCTEHIIMX  TPUTOHOMETPUYECKUX  BBIPAKECHUM.
[IpeoOpa3zoBaHre CyMMbl TPUTOHOMETPUUECKMX (YHKIHMI B MPOU3BEIECHUE U
MPOU3BEJCHUSI B CyMMYy. BbIpakeHHe TpPUTOHOMETPUYECKHX (YHKIMN uepes
TaHT€HC II0JIOBUHHOI'O  aprymMeHTa. TpUTOHOMETpUYECKHME YpaBHEHUSA U
HepaBeHcTBa [Ipocreiiime TpuroHomerpudeckue ypasHeHus. lIpocrenmne
TPUTOHOMETpHUUECKHE HepaBeHCTBAa. OOpaTHblE TPUTOHOMETpPUUYECKUE (YHKIIUU.
ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC.
IIpakTHyeckue 3aHATHSA
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PanuanHeiii MeTOA M3MEpPEHHs YIJIOB BpalEHUS U CBA3b C TIPaJyCHOW MEpOH.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXAECTBA, (POPMYJbI CIOXKEHHUS, YIBOCHUS,

npeoOpa3oBaHWe CYMMbl TPUTOHOMETPUUECKMX (GYHKUMA B MPOU3BEICHUE,

npeoOpa3oBaHue TMPOU3BEACHUS TPUTOHOMETPUYECKUX (GYHKIUA B CyMMY.

[Ipocreiiliine TPUTOHOMETPUYECKHME YpaBHEHUS U HepaBeHcTBa. (OOpaTHbIe

TPUTOHOMETPUUECKHE (PYHKIIUU: apPKCUHYC, APKKOCUHYC, aPKTAHTEHC.
®YHKIWUU, UX CBOUCTBA U TPA®UKHU

@Oynknuu. O61acTh ONpeAcIiCHUsT U MHOXXECTBO 3HA4YCHHM; rpaduk (QyHKIUH,
nocTpoeHue rpadukoB GyHKIIUHA, 3aTaHHBIX PA3THYHBIME CTIOCOOAMH.
CaoiicTBa ¢pyHKUM. MOHOTOHHOCTh, YETHOCTh, HEUYETHOCTh, OIPAHUYCHHOCTD,
NEePUOTNYHOCTh. [IpoMeXKyTKkH Bo3pacTaHusi W yObIBaHWSA, HaWOOJbIIEe U
HAaWMCHBIIICE 3HAYCHHUS, TOYKH OKCTpemyMa. [ paduueckas WHTEpIpETAITUS.
[Tpumeps! PYHKITMOHATBHBIX 3aBUCUMOCTEH B peabHBIX MPOIECCaX M SBIICHUSX.
Apudmernueckue oneparuu Haja GyHKuuIMU. CinoxHas GyHKIUS (KOMITO3UIINS).
[TonsiTue 0 HEMPEPHIBHOCTU (DYHKIIHUH.
Oo0patnble ¢ynkuun. OO0nacTs ompeneneHuss U 00JacTh 3HAYEHUN 0OpaTHOM
dbynkuuu. ['padux oOpaTHOM PyHKIUU.
CrerneHHble, TIOKa3aTelbHbIE, JIOTapU(PMUUYECKUE W  TPUTOHOMETPHUUYECKHE
dbynkuuu. O6paTHbie TpUroHoMeTpuueckue GyHkiuu. OnpeaeneHus GyHKIUN, UX
cBoiictBa u rpaduku. IIpeoOpazoBanus rpadukos. [lapamiensHblii mnepeHoC,
CUMMETpPHSI OTHOCHTEIIBHO OCeH KOOpAMHAT W CHMMETpPHsI OTHOCHTEIIBHO Hadaja
KOOPJIMHAT, CUMMETPHUSI OTHOCHUTEIBHO TPSIMOM Y = X, PpACTSDKCHHE M C)KaTHE
BJIOJIb OCEM KOOPAMHAT.

IIpakTH4yeckue 3aHATHS

[IpuMepbl 3aBUCUMOCTEN MEXAY INEPEMEHHBIMUA B pEaJbHBIX MPOLECCAX H3
CMEXHBIX AUCHUIUIMH. Onpenenenne pyHkuuid. [loctpoenue u urenue rpadukoB
bynkuumii. HWccnenoBanme ¢GyHkuuu. CBONCTBA JUHEHHOW, KBaapaTHYHOM,
KYCOYHO-JIMHEHHOW W  ApoOHO-muHelHoW  QyHkiuii.  HenpepwsiBHBIE U
nepuoauyeckue Gyukmuu. CBoicTBa U TpaduKku CHHYCa, KOCHHYCa, TAaHT€HCA U
koTanreHca. O6parubie GyHKIMHM U UxX rpaduku. OOpaTHBICE TPUTOHOMETPUIECKUE
dbynkuuu. I[lpeoOpazoBanust rpaduka ¢GyHKIMH. ['apMOHMYECKHE KoJeOaHUSI.
[Tpuknagnsie 3amaun. [lokazaTenpHbIC, JorapuPpMUUIECKUE, TPUTOHOMETPUIECKUE
YPaBHEHMS U HEPABEHCTBA.
HAYAJIA MATEMATHUYECKOT'O AHAJIU3A

IMocnenoBaresbHocT.  CrocoObl  3agaHMsi M CBOMCTBa  YHUCIIOBBIX
HOCJIeI0BATEILHOCTEM. [TonsTne 0 npezene MOCJEeI0BATEIbHOCTH.
CymiecTBoBaHue TMpejaesa MOHOTOHHOM OrpaHHMYEHHOM MOCIeN0BAaTEIbHOCTH.
CymMupoBaHue nocieaoBatesbHocTell. beckoneuHo yObIBaroIias reoMmeTpuaeckas
nporpeccus U ee CyMMma.

IIpousBoanas. IlonsTue o0 mnpoOM3BOAHOW (GYHKIMH, €€ TEOMETPUYECKUH U
buznyeckuii cMbIca. YpaBHEHHE KacaTeabHOU K rpaduky ¢pyHkuuu. [IponsBoanbie
CYMMBbI, pPa3HOCTH, TMpPOU3BENEHHUs, YacTHble. [IpoM3BOAHBIE  OCHOBHBIX
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areMeHTapHbIX (pyHkuui. [IpruMeHnenne nMpou3BOAHON K MCCIENOBAHUIO (HYHKIUI
U 1nocTpoeHuto rpapukoB. IIpomsBoanbie 00paTHOM (QYHKIMHM M KOMIIO3ULIUU
¢yskun. [IpuMeps! Hcnonb30BaHUs TIPOU3BOJHON 1711 HAXOXKACHHUS HAMIyUYLIETO
penieHus B NPUKIAIHBIX 3a7adax. Bropas mpousBoaHas, €€ T€OMETPUYECKUN U
¢uznueckuii cMpici. HaxoxaeHne ckopocTu s Mpouecca, 3aJaHHOro (GopMyJIoi
U TpauKOM.

IlepBooOpa3nass u uHTerpaJsa. lIpuMeHeHHE OIIPEAEIIEHHOIO HWHTErpaiga i
HAXOXJCHUS TIUIOWIAAN KpuBOJWHENMHOM Tpaneuuu. @Oopmyna Herotona—
JleitOnuna. [IpumMepsl npruMeHeHus: HHTErpajia B GU3UKE U TEOMETPHH.

IIpakTHyeckue 3aHATHSA

YucnoBas moOCIEAOBATEIBHOCTh, CIIOCOOBI €€ 3aJaHus, BBIUUCICHUS 4YJICHOB
nocienoBateabHocTU. [lpenen mocnemoBaTenbHOCTU. beckoHewuHO yObIBaromas
reoMeTpuueckas nporpeccus. [IpousBoiHas: MEXaHUUECKUH W T€OMETPUUECCKUU
CMBICI TPOW3BOAHOW. YpaBHeHHE KacaTeldbHOW B oOmem Buae. IlpaBuima u
dbopmyibsl quddepeHmpoBanus, TabINIa MPOU3BOIHBIX AJIEMEHTAPHBIX (DYHKITUH.
HccnenoBanre (GyHKIIMU C TTOMOIIBIO TIPOU3BOIHON. HaxokneHne HanOobIIIero,
HAaUMEHBIIIEI0 3HAYCHHUS W OKCTpeMalbHbIX 3HaueHHi GyHkiuu. HHTErpan u
nepBooOpazHas. Teopema HeroTona—JleliOnuma. IlpuMeHeHue wuHTErpanza K
BBIYUCJICHUIO (PU3UYECKUX BEITMYMH M TUIOIIAJIEH.

YPABHEHUS N HEPABEHCTBA

YpaBHeHusT W CHCTeMbl YpaBHeHMMd. PanuoHanbHbIE, UWPPaLUOHAIBHEIE,
MOKa3aTEIbHbIE 1 TPUTOHOMETPUUECKUE YPABHEHUS U CUCTEMBI. PABHOCUIIBHOCTD
ypaBHEHUH, HEpaBeHCTB, cucTeM. OCHOBHBIE MPUEMBI UX PEIICHUS (Pa3IOKEHUE
HAa MHOXUTEJIM, BBEJEHHWE HOBBIX HEW3BECTHBIX, MOJCTAHOBKA, rpaduuecKuit
METO/I).

HepaBencrBa.  PanuoHanbHBIE,  UppALMOHANIBHBIE,  IIOKa3aTEJIbHbIE U
TPUTOHOMETPHUYECKHE HepaBeHCTBA. OCHOBHBIE TPUEMBI UX PEILICHHUS.
Hcnoab3oBaHue CBOMCTB M rpapuKkoB QYHKUMHA NPU PELICHUH YPABHEHUN H
HepaBeHCTB. Mertoa uHTepBaioB. M300paxeHne Ha KOOPAWHATHOM IJIOCKOCTH
MHOJKECTBA PELICHUN YPABHEHUW W HEPABEHCTB C JBYMs INEPEMEHHBIMH U KX
CUCTEM.

[Mpuxkaagubie 3agaumn. [I[pyuMeHEHHME MATEMATUYECKUX METOJOB IS PEIICHUS
COJIEPKATENbHBIX 3a7a4 U3 Pa3Iu4yHbIX oO0JacTed HayKd U TPaAKTUKHU.
HNuTepnperanus pe3yaprara, y4eT peajbHbIX OTPAHUYCHUN.

IIpakTnyeckue 3aHATHS

Kopnu ypaBHenuii. PaHocuiibHOCTh ypaBHeHMil. [Ipeobpa3oBanue ypaBHEHU.
OCHOBHBIE IPUEMBI PEIIEHUS] YpaBHEHUH. Perienre cuctemM ypaBHEHHI.
Hcnonp3oBanue CBOMCTB M TpaduKOB (PyHKUMHA 11 pELICHUS ypaBHEHUH U
HEPABEHCTB.
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KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUSA BEPOSITHOCTEN

DjieMeHTbl KOMOMHATOPUKH. OCHOBHBIC TOHATHS KOMOWHATOPUKH. 3aJaud Ha
MOACYET 4YHuCia pa3sMEUICHUW, MEPECTAaHOBOK, coueTaHuil. Pemenue 3agady Ha
nepebop BapuantoB. Popmyna OuHoma Hprorona. CBoiicTBa OMHOMHHAIBHBIX
koaddurmentoB. TpeyronbHuk [lackans. DneMeHTb TEOPUH BEPOATHOCTEH.
CoObITHE, BEPOATHOCTH COOBITHS, CIIOXKEHUE M YMHOXKEHUE BEPOATHOCTEH.
[ToHsiTHE O HE3aBUCUMOCTH COOBITHH. JIUCKpeTHAs CilydaiiHasi BEIMYMHA, 3aKOH €€
pacnpeneneHus. YucnoBble XapaKTEPUCTUKHU JTUCKPETHOM CIyYalHOW BEJIMYUHBI.
[Tonsartue 0 3aKkOHE OOJIBIINX YUCEI.

DJIeMeHThl MaTeMaTH4YeCKOil cTaTucTUKM. [IpeacTaBnenrne naHHBIX (TaOJUIIbI,
IUarpaMMbl, TpauKH), TeHEpalibHas COBOKYMHOCTb, BBIOOpKA, CpelIHEe
apupmeTnueckoe, Meauana. [loHsTue o 3amauax MaTeMAaTHYECKOM CTATUCTHKHU.
Peliennie nmpakTUyecKux 3a7a4 ¢ IPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB.

IIpakTuyeckue 3aHATHS

HcTtopust pa3BUTUS KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH M CTATUCTUKU U HUX
poJib B pa3IMYHBIX cQepax UeIoBeUeCKOM KusHedesTenpHocTU. [IpaBuna
KOMOMHAaTOpukH. PemeHne xkoMOMHATOpHBIX 3afad. Pa3MeleHus, codyeTtaHus U
nepecraHoBku. bunoM Herorona u tpeyronpHuk Ilackans. Ilpuxnaagnele 3ampadu.
Kiaccnueckoe omnpeneneHre BEpOSTHOCTH, CBOWCTBA BEPOSTHOCTEHM, Teopema O
CyMME BEpOATHOCTEW. Brpruncienne BepostHOocTed. lIpukimamHele 3amaqn.
[IpencraBiienre 4nciIoBbIX NaHHBIX. [IpuKiIanHbie 3anaun.
I'EOMETPUA

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE.

B3anmHoe pacnonokeHue AByX MpsMBIX B IpocTpaHcTBe. [lapaensHOCTB
npsMord M 1Iockoctd. llapamnensHocTh mockocTed. IlepnenauKynsspHOCTH
MPSAMON M IUIOCKOCTH. llepneHauKyIisip U HakJIOHHAasA. YTOJN MEXAY NpPsIMOU U
IJIOCKOCTBIO. JIByrpaHHbIN yroJ. Yron MEXIY IIOCKOCTSIMM.
[lepneHaANKYISIPHOCT, JBYX TIUIOCKOCTeW. ['eomerpuueckue mpeodOpa3oBaHUs
IIPOCTPAHCTBA: MapAJIEIBHBIA IEPEHOC, CUMMETPUSA OTHOCUTEIBHO IIJIOCKOCTH.
[TapaiutennbHOE  mpoekTtupoBaHue.  [lmomans  OpTOroHaNBHOW  MPOEKLMH.
N300pakenne mpocTpaHCTBeHHBIX (Guryp. Muororpannuku Bepmmabsl, pebpa,
rpaHd  MHOrorpanHuka. Paseprka. MHororpansele  yriel.  Beinykiibsie
MHoOrorpaHHuku. Teopema Ounepa. llpuszma. IlpsAmas w HakiIOHHas mnpu3Ma.
[IpaBwibHas npusma. [lapamnenenunen. Kyo.

IIupamupa. IlpaBunbHas nupamupga. YcedeHHas nupamuzaa.  Terpasap.
CummeTpuu B KyOe, B mapajienenunesae, B npusme u nupamuae. Ceuenus Kyoa,
npu3Mel W nupamuabl. lIpeacraBneHne O NpaBWIBHBIX MHOTOIPAHHUKAX
(TeTpanzpe, KyOe, OKTadIpe, A0JeKadApe U UKOCAIAPE).

Tesa 1 IOBEPXHOCTH BpalleHUS

[Mumuaap wu  KoHyc. YceueHHBbIH KoHyc. OCHOBaHHE, BBICOTa, OOKOBas
MOBEPXHOCTh, OOpasytomias, pa3Beprka. OceBble CeUEHUST U  CEUCHU,
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napauienbHbie ocHoBaHuio. [1lap u cepa, ux ceuenus. KacarenbHast miocKocTh K
cepe.

N3mepenust B reoMeTpuu
O6bem u ero uaMmepenue. MurerpanbHas gopmyna obobema. dopmyinbl oObema
Ky0a, IpsIMOYTOJILHOTO MapajuieNienuena, pu3Mbl, HuinHapa. Gopmyssl o0bema
NUpaMUZibl U KOHyca. @opMyJibl IUIONIAAN MOBEPXHOCTEW LWIMHApPA U KOHYCA.
®opmynsl 00bema mapa u miomaau chepsl. [Tonodue ten. OTHOLMIEHUS TITOMIACH
MOBEPXHOCTEH M 00bEMOB NOJOOHBIX TEJI.
KoopauHaTbl 1 BeKTOPBI
[IpsimoyrosibHast (JekapToBa) CUCTEMa KOOpAMHAT B mpocTtpaHcTtBe. Dopmyia
PACCTOSIHUS MEXTY ABYMsI TOUKAMH. Y paBHEHUS cPepbl, MIIOCKOCTH U MPSIMOM.
Bekropel. Monyns Bekropa. PaBeHCTBO BekTOpoB. CIIO)KEHHE BEKTOPOB.
YMHOXKeHHe
BEKTOpa Ha 4yucio. Pa3nokeHne BEKTOpa MO HANPABICHUSAM. YTOJI MEXIY ABYMS
BekTopamu. IIpoexkumss BekTtopa Ha ock. Koopaunarel Bekropa. CkanspHoe
IIPOU3BEJCHUE BEKTOPOB. M CIonb30BaHNE KOOPAMHAT M BEKTOPOB IIPU PELICHUHU
MaTeMaTUYECKHUX U MPUKIAIHBIX 33]1a4.

IIpakTuyeckue 3aHATHS

[Ipu3HaKy B3aMMHOTO PACIIOJIOKEHUS NPSAMBIX. YTOJ MEXAY NpsAMbIMU. B3aumHoe
pPAaCIoOJIOKEHUE MPSIMBIX M IUIOCKOCTEW. [leprneHauKylssp ¥ HakJIOHHAsg K
IUIOCKOCTU. YTOJN MEXAy NpsSIMOM M IUIOCKOCTBIO. TeopeMbl O B3aMMHOM
pPACMOJIOKEHUU TIPSAMOM M TUIOCKOCTH. Teopema O TpexX MNEepHeHIUKYIspax.
[Ipu3Haky © CBOWCTBA MapaUICNIbHBIX W TEPHEHAUKYJIAPHBIX IUIOCKOCTEM.
PaccrossHue OT TOYKM 110 TJIOCKOCTH, OT HPSMOM JI0 TJIOCKOCTH, PaCCTOSHUE
MEXAY  IUIOCKOCTSIMH, MEXIAY  CKPCUIMBAIOIIMMUCS  TPSAMBIMHU,  MEXIY
MPOU3BOJIBHBIMU (pUrypamu B mpocTpaHcTBe. [lapamnenbHoe MpoeKTHpOBaHUE U
ero cpoucTea. TeopeMa o mIom@AM OPTOrOHAJIBHOW IMPOEKIMM MHOTOYTOJIbHUKA.
B3auMHoe pacrionoxeHue TPOCTPAaHCTBEHHBIX (uryp. PasnmuuHbie  BHIBI
MHOTOTpaHHUKOB. Mx wu300paxkenusa. CeueHus, pa3BepTKU MHOTOIPAHHHUKOB.
[Tnomaas noBepxHocTu. Buasl cummerpuil B mpocTpaHcTBe. CuUMMeETpus Tel
BpaIieHNs U MHOTOTPAaHHUKOB. BhrumcieHue muiomane m o0beMoB. BeKTophi.
JeunctBust ¢ BekTopamMu. JlexkaptoBa cHUCTeMa KOOPAWHAT B IIPOCTPAHCTBE.
YpaBHeHUE OKPY>KHOCTHU, c(ephl, IUIOCKOCTU. PaccTosHMe MEXay TOUYKaMHu.
JlelicTBHSl ¢ BEKTOpamH, 3aJlaHHBIMU KoopJauHaTaMu. CKaJsipHOE NPOU3BEIACHUE
BEKTOPOB. BEKTOpHOE ypaBHEHUE NMPSIMOU U IUIOCKOCTH. VICIIOIb30BaHNE BEKTOPOB
IIPU JOKA3aTENBCTBE TEOPEM CTEPEOMETPHU.

5.2 Tembl pedepaToB (10KJIAI0B), HHAUBUAYAJIBHBIX NPOECKTOB

WHauBryallbHBINA TPOEKT MpEICTaBIIsAET cO00M 0co0yI0 (hopMy OpraHu3anuu
JEeATEIbHOCTH 00YYaIOIIUXCsl: yueOHOE HCCIIeJOBAaHUE WM YUeOHbBIN TPOEKT.
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I/IHI[I/IBI/II[yaIIBHBII\/'I IMPOCKT — 3TO CaMOCTOATCIIbHAA TBOPYCCKAA ACATCIbHOCTD

oOyyJaroiierocs pedepaTuBHOTO,
IKCIIEPUMEHTATIBHOTO XapaKTepa.

IMPAKTHYCCKOTO

HnJIn OIIBITHO -

PGSYHBT&TLI BBIIIOJIHCHUA HHAWBUAYAJIBHOT'O ITPOCKTA JOJIKHBI OTPAKATL!:

- c(hOpMHPOBAHHOCTH

HaBBIKOB

I/ICCJ'IGILOBaTCJIBCKOﬁ ACATCIbHOCTH, KPUTUYICCKOI'O MBIIIJICHH,

- CIIOCOOHOCTHh K
WHTEJUICKTYaJTbHOM TSI TEIbHOCTH;
- c(hOpMHPOBAHHOCTH

WHHOBAIIMOHHOM,

KOMMYHUKATUBHOM, y4eOHO-
AHAJIUTUYECKOM, TBOPUYECKOMH,
HAaBBIKOB MPOCKTHOW JEATEIBbHOCTH, a TaKke

CaMOCTOSITEILHOTO MPUMEHEHUSI TPUOOPETEHHBIX 3HAHUN U CIOCOOOB JEHCTBUIA
[P PEUICHUN PA3IMYHBIX 3a]a4, NPU UCHOJIB30BAHUM OJHOTO WM HECKOJIBKHUX
y4€OHBIX TUCUUILUIMH WIH NPEAMETHBIX 00JacTeH;

- CIIOCOOHOCTH ITOCTAHOBKH

el U

bOopMyJIUPOBAHUS  THUIOTE3BI

UCCJIEIOBAHUSI, TIJITAHUPOBAHUS pabOThI, OTOOpPAa M MHTEPIIPETAIIMM HEOOXOIUMOM
uH(pOpMaIKU, CTPYKTYPUPOBAHUS apryMEHTAllUd PE3YJIbTaTOB MCCIEIOBAaHUS Ha
OCHOBE COOpaHHBIX JIAHHBIX, TPE3CHTALIUN PE3YIIHTATOB.

Tabnuya 3

Peanusayusa unousudyanvrnozo npoexma

Tun npoexkra

TemaTuka HHAUBUAYAJIBHBIX ITPOCKTOB

HccienoBaTeJbCKHMM - MPEANIOIAracT
JIOKQ3aTeIbCTBO WJIM  OINPOBEPKEHUE
KaKOH-IM00 THUIIOTE3bl, IIPOBEIACHHUC
AKCIIEPUMEHTOB, HAYYHOE OIHMCAHUE
M3y4aeMBbIX SIBJICHUN

UccnenoBanue ypaBHEHUN U HEPABEHCTB
C IapameTpoM;
I'paduueckoe peieHue ypaBHEHUU H

HEPABEHCTB;
CroxeHne rapMOHUYECKUX KOJICOaHMIA,
BekTopnoe 3aJaHue MPSMBIX "

MJIOCKOCTEN B MPOCTPAHCTBE.

PedepaTuBnas ¢gopma uzyyeHus

[TapannenbHOE TPOEKTUPOBAHUE;

OTZEJIbHBIX TEM IIpEAMETa IIpaBuibHBIE U ITOJIYTIPaBUIIbHBIE
MHOI'OTPaHHHUKU;
[lonsitue  auddepenumana u  €ro
IIPUIIOKECHUS.

TBopueckuii -  HampaBieH Ha | B Mupe ¢pakranos;

pa3BuTHE y OOydaroluMxcs HMHTepeca, | HempephlBHbIE Ipo0H;

(opmupoBaHHEe  HABBIKOB  MOMCKA | CXeMbl ITOBTOPHBIX HCTIBITAHUI

uH(popmanuu 17§ TBOPYECKUX | BepHyJLIN.

CITOCOOHOCTEN

IIpaKkTHKO-OPHMEHTUPOBAHHBbIN -
HAMpaBJICH HA PEUICHUE MPAKTUYECKUX
3aaa4

[IpumeHeHne CHOXKHBIX MPOIECHTOB B
SKOHOMHUYECKHUX pacuerax;

Cpennue 3Ha4YCHUS W UX NMPUMEHEHUE B
CTaTHUCTHUKE,

Konunueckune ceueHns u Ux NpUMEHEHUE B
TEXHHUKE.
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5.3. CtpykTrypa y4eOHOil IUCIUILINHbI

5.3.1. O0beM y4eOHOH TMCUUIIMHBI M BU/bI YUeOHOii padoThl

Bun yueO6Hoii padoThl Obnem
4acoB

MakcuManbHasi yueOHasi HAarpy3ka (Bcero) 435
B TOM YHCJIE: B TOM YHUCJIe B (hOpME MPAKTUIECKON MOATOTOBKU: 138
O0si3aTesIbHASI Ay AUTOPHAS YUeOHAasl HATPY3Ka (Bcero) 290
TEOPETUYECKOE 00yUCHHE 152
MpaKTUYECKUE PabOThI 138
KOHTPOJIbHBIE paOOThI 8
CamocrosiTesibHasi padoTa cTyIeHTa (BCero) 145
B TOM YHCIIE:
CamocrosiTenbHas paboTa HaJl UHIUBUTYAIbHBIM ITPOSKTOM 12
HccnenoBarenbckas padboTa 7
Pabota ¢ uHpOpMaMOHHBIMH UCTOYHUKAMU 37
PedeparuBnas padorta 4
Pacuetno-rpaduueckas pabora 21
TBOpUeckue 3a7aHus 26
[ToaroroBka mpe3eHTalMOHHBIX MaTEPUAIOB 23
Cocrasiienue Ta0IuI] 9
Coznanue Mozelnel MpoCTPaHCTBEHHBIX PUTYD 6

IIpome:kyTouHas aTTecTaums M0 y4eOHo JucuuIuvinge B popme - IK3amen
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6. TEMATHYECKOE IIIAHUPOBAHUE YYEFHOH JUCHHUIIJIMHBI OY/.1.05. <(MATEMATHKA» no
npogeccun 23.01.09 «MamuHUCT TOKOMOTHBAY

KosiuyecTBo ay1uTOPHBIX YacoOB

E = ® =
Koabl THYHOCTHBIX, MeTanpeIMeTHBIX, E « g E =
npeIMeTHBIX pe3y/ibTaToB, % ;E E- é q.) 8 g PG =
H OK u ITIK ¢popMUPOBAHHI0 KOTOPBIX 2 Eol 8 S 5}@ £ o 2 g2 = g
AMMEHOBAHHE PA3/1€/10B U TEM CIOCOGCTBYET 3JIeMEHT NPOrpaMMbl S : C; E( = S S @ E o b4 %E é E
5~ z5 &~ =F| ESEZ| &S
S E v S8 TS g = 25 = g
S | BE% | sz | 3¢ i85 %
= ° = 2 £ =38 | =
Tema 1. Beenenue JIP1,5; MP6,4,8; OK1,4,5,6; 3 1 5 5
I1P61,Ipy1;I1K2.1;
Tema 2. Pa3Butne NoHITHS O YHCIIE JIP6;8,9; MP2;3,8,9; OK6,7,8,11; ITPG2,
24 8 16 7 9
IIpy2;IIK 1.2
Tema 3. KopHu, crenenu u norapugmbl JIP5,9,1; MP1,3,4,7,9 ; OK2,3,4,5,9;
I1P62 ; Ipy2 ; [1K1.2 48 16 32 15 17
Tema 4. Ilpsmeie wu tutockoctu B | JIP1,5,12; MP1,2,6; OK1,4,6,9; IIPG6; 39 13 26 13 11 2
IIPOCTPAHCTBE MK2.1
Tema 5. Kombunartopuka JIP1,6,9; MP2,3,7,8,9;0K6,7,8,2;ITPG;
TTpy5: [TK4.3 27 9 18 10 8
Tema 6. KoopauHatsl U BEKTOPBI JIP5,9; MP1,4,9 ; OK2,4,5; TIP63 ; 39 13 26 15 1
Ipy3 ; TIK4.1
Tema 7. OCHOBBI TPUTOHOMETPUHU JIP1,5,12;MP7,1,4; OK1,2,4,5,6; I1P63; 54 18 36 15 19 2

[py3; 11K4.1
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Tema 8. OyHkumuu u rpaduku

JIP8; MP7,8; OK1,3,6; [1P62 ; I1py2 ;

K12 33 11 22 12 10
Tema 9. MHOrOrpaHHUKHY U KpYTJIbIE TEa JIP1,9; MP3,7,4,9; OK2,4,5,9; TIP63; 42 14 28 13 13
[py3; 11K4.1
Temal(. Hauana MmaTeMaTH4eCKOro JIP5; MP1,4,7.,8; QK1,3,4,5,6; I1PG5; 42 14 28 17 11
aHaiIu3a [pyb; T1K4.3
Tema 11. MuTerpan u ero npuMeHeHUe JIP9; MP3,4,9; OK4,5,8; TIP68 ; [1py2;
[1K4.4; T1IK2.1 27 9 18 10 8
Tema 12. Dnementsl Teopun BepositHoctelt | JIP1,6; MP2,6,7,8;, OK1,2,6,7; IIPG7 ;
. . 21 7 14 9 5
M MaTEMATUYECKON CTATUCTHKH I[Ipy5 ; 1IK2.1
P . . . .
Tema 13. YpaBHEeHUs 1 HEpaBEHCTBA JIP5,9,11; MP3,4,§,8, OK1,4,6,8;11P64; 36 12 24 5 16
IIpy4; [1K4.4
Bcero mo qucuuniaune 435 145 290 152 138
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7. XAPAKTEPUCTHUKA OCHOBHBIX BUIOB YYUEBHOU JEATEJBHOCTH
CTYAEHTOB

Copnepxanue o0yyeHus XapakTepuCcTHKA OCHOBHBIX BUI0B
AeATeJIbHOCTH CTY/IeHTOB
(Ha ypoBHe y4eOHBIX JelHCTBUH

Beenenue O3HaKOMJIEHHME C POJIbIO MAaTEMAaTUKH B HAYKE,
TEXHUKE, 3KOHOMUKE,
MH(POPMALIMOHHBIX TEXHOJIOTUSIX u

MPAKTUIECKOMN JEeSITeIbHOCTH.

OsHakoMJIEHHE C LeIIMH H  3ajJadyaMu
U3yUYCHHS] MATEMATUKU TIPU

ocBoeHun crenuaibHocreii CI10

AJI'EBPA

Beimonnenne apupmeTnyeckux NEHCTBUN Hax

YHUCJIAMH, COYeTast

YCTHBIC U MUCbMEHHBIC PUEMBI.

Pa3BurHe nonsitus Haxoxnenue  npuONMKEHHBIX  3HAYCHHM
0 yucie BEJIMYMH W  IOTPEIIHOCTEN  BBIYUCICHHI

(a0CONMIOTHON M OTHOCUTEIBHOW); CpaBHEHHE

YHCJIOBBIX BBIPAXKEHUH.

Haxoxnenue omuOok B IpeoOpazoBaHUSAX H

BBIYUCIICHUSIX (OTHOCHUTCS KO BCEM ITyHKTaM

pOTrpaMMbl)
O3HakOMJIEHME C MOHSATHEM KOpHS N-i
CTETIEHH, CBOWCTBAMM  paJMKaJlOB U

IIpaBUJIaMU CPABHEHUS KOPHEH.

@opMyIMpOBaHUE OINpPEACIICHUS KOpPHA U
CBOMCTB KOpHEH. BpluncieHue u CpaBHEHHE
KOpHEH, BBINOJIHEHUE IIPUKUAKUA 3HAYCHUS

KOpPHS.

KopHnu, crenenu, jorapupmsol ITpeoOpa3oBaHue YHCIOBBIX U OYKBEHHBIX
BBIPAKEHHUI, coJieprKaIux panuKaisl.
Beimonnenne  pacyeroB  mo  Qopmynawm,
cofieprKaIm paIiKaIH, OCYIIECTBIISIS
HE00X0/IUMBbIe MOJICTAHOBKHU u
peoOpa3oBaHuUs.

OmnpeneneHre paBHOCUIBHOCTH BBIPAXKEHUN C
pagukanamu. PemieHne — mppanuoHaIBHBIX
YPaBHEHUM.

O3HakOMIICHHE C TOHITHEM CTEICHU C
JICUCTBUTEIILHEIM IIOKA3aTEIICM.

Haxoxnenue 3Ha4YeHWN CTENEHU, HCIOIb3Ys
pu HEOOXOIUMOCTH

MHCTPYMEHTAJIBHBIE CPENICTBA. 3alMUChIBAHHE
KOpHS N-i CTENeHH B BHJE CTENEHU C
JIpOOHBIM  TOKa3aTejeM U HaoOOpOT.
DopMyIMpoBaHUe CBOMCTB CTEIICHEHN.
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Briuncienne creneHed ¢ palMOHAIbHBIM
IIOKa3aTelIeM, BBITIOJIHEHUE MPUKUIKH
3HAYEHMUsI CTETIEHU, CPABHEHHE CTEIICHEH.
[IpeoOpa3oBaHue 4YUCIOBBIX U OYKBEHHBIX
BBIPKEHMI, COIEpKAIINX CTEIICHU, IPUMEHSS
CBOWCTBA. Pemenue MOKa3aTeJIbHBIX
ypaBHeHUN. O3HAaKOMJIEHWE C INPUMEHEHHEM
KOpHEH UM  CTENEHEW IIpU  BBIYMCIICHUU
CpelIHMX, JCJIEHHH OTpe3Ka B <«30J0TOM
ceyeHUn». PerieHune mnpukiIagHbIX 3a1ad Ha
CJIOKHBIE IIPOLIEHTHI

IIpeoGpa3oBanue ajnredpanyecknx
BbIPAKeHU I

BreimmonHenue 1npeoOpa3oBaHM  BBIPAXKEHUI,
npuMeHeHue  (GopMysa,  CBS3aHHBIX  CO
CBOIICTBaMM  CTENEHEW U JIOrapu(MoB.
Onpenenenne 001acTU JOYCTUMBIX 3HAUYEHUI
JorapupMHUUECKOro  BhIpakeHUs. Pernenue
JorapupMHUECKUX ypaBHEHUI

OCHOBbBI TPUTTOHOMETPUU

OcHOBHBIC MOHATHSA

W3ydyeHne paguaHHOIO MeETOJa HN3MEPEHMUs
YIJIOB BpAIlEHH M HUX CBA3M C IPaJyCHOU
Mmepoil. M300pakeHue yrioB BpalleHUs Ha
OKPY’KHOCTH, COOTHECEHHE BEJIMYMHBI yria ¢
ero  pacnonoxenueMmM.  DopmynupoBaHue
ONpeeNIeHUN TPUTOHOMETPUUYECKUX (YHKIIHHA
JUIi  yIJI0B IIOBOPOTa U OCTPBIX  YIJIOB
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U O0OBSICHEHHE
UX B3aMMOCBSI3H.

OcHOBHBIC TPHTOHOMETPHYECKHE
TOKAECTBA

IIpuMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX
TOXKAECTB Ul BBIYUCICHUSA  3HAYCHUH
TPUTOHOMETPUYECKUX (DYHKIUN MO OJHOW M3
HUX.

IIpeoOpa3oBanusi npocTelIMX
TPUTOHOMETPHYECKNX BbIPAKEHU I

Nzyuenue OCHOBHBIX bopmyn
Tpuronomerpuu: bopmyIbI CIIOXKCHMSI,
yZIBOEHUS, peoOpa3oBaHUs CYMMBI
TPUTOHOMETPUYECKHUX byHKUIMI B

MIPOM3BEICHUE U TMPOMU3BEIACHUS B CYMMYy H
IIPUMEHEHWE TIpU  BBIUHUCICHUM 3HAYCHMUS
TPUTOHOMETPHYECKOTO BBIPAXECHUS u
YIPOILEHHUS €rO.

O3HakOMJIEHHE CO CBOMCTBAMH CUMMETpPUU
TOYEK Ha EAMHUYHOU

OKPYXHOCTHM U TpPHUMEHEHHE MX JUIsl BBIBOJAA
dbopmyn mpUBeICHHS

IIpocreiie TpUroHOMeTpUYECKHE
YPABHEHHs M HEPABEHCTBA

Pemenne o bopmynam u
TPUTOHOMETPUUECKOMY KpPYTY IPOCTEMIINX
TPUTOHOMETPUUYECKUX YPaBHEHUH.

[Ipumenenne OOIMMX METOJOB  PEIICHUS
ypaBHEHUW (NMpUBEIEHHUE K JIMHCHHOMY,
KBaJpaTHOMY,  METOJl  pa3JIOKEHUs  Ha
MHOKUTEJIM, 3aMEHbl IEepeMEHHOW) MpH
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pEIIeHUH TPUTOHOMETPUUYECKUX ypaBHEHUH.

YMeHue oOTMedarh Ha Kpyre peuieHus
MPOCTEUTIINX TPUTOHOMETPHUYECKHIX
HEPABCHCTB
O3HakOMJICHME C  TIOHSATHEM  OOpaTHBIX
TPUTOHOMETPUYECKHUX (PYHKIIHIA.

APKCHHYC, apKKOCHUHYC, ApKTaHTeHC unciaa | 3ydyeHue omnpezeseHui apKcuHyca,
apKKOCHHYCa, apKTaHTeHca qucia,
dbopMmynupoBaHUEe WX, H300pakeHHWE  Ha

CAVHUYHONU OKPYKHOCTH, INPUMEHEHHUE IIpU
pELICHNN ypaBHEHUI

®YHKINU, UX CBOMCTBA U TPA®UKH

Oyukuuu. [lousitue 0 HenmpepLIBHOCTH
GyHkumMu

O3HakOMJIEHHE C TIOHATHEM HepeMeHHOﬁ,

npuMepamMu 3aBUCUMOCTEN MEXAY
nepeMeHHbIMU. (O3HaKOMJIEHHE C IOHSATHEM
rpaguka, OIpEIelieHue  MPUHAIICKHOCTH

Touku rpaduky ¢yakinuu. OnpenencHue Mo
dbopmyse mpocTerieil 3aBUCUMOCTH, BHIa €€
rpaduka. Beipaxenue mno ¢dopmyne OIHOM
nepeMeHHoll yepe3 npyrue. O3HaAKOMIIEHHE C
omnpezneneHueM QyHKIUH, (HOPMYIUPOBAHHE
ero. Haxoxnaenune o0acTu oOmpeneneHus |
o0nacTu 3HaUeHUN QPYHKINH

CBoiicTBa QyHKIUH.
I'paduyeckas unrepnperanus. Illpumepsl
(pyHKUMOHANBHBIX 3ABUCHMOCTEHN B
peajIbHBIX MPoLeccax U ABJICHUAX

O3HakoMJIEHHE C npuMepamMu
(GYHKIMOHATIBHBIX 3aBUCUMOCTEH B peabHBIX

mpomeccax M3 CMEXKHBIX  JUCLUILIMH.
O3HakoMIIEHHE c JI0Ka3aTeJIbHBIMU
pacCyXJIeHUSIMHU HEKOTOPBIX CBONCTB
JUHEHHOW M KBaJApaTUYHON  (QyHKUHMH,
MPOBEJECHNUE HACCIENOBAHUS JIMHEWHOM,

KyCOYHO-TMHEWHOM,  JpOOHO-TMHEHHON U
KBaJIpaTUYHOM  (YHKLIMHA, TOCTPOCHHE UX
rpadukos. [Toctpoenue u urteHue

rpadukoB pyukuit. MiccnenoBanve QyHKIuM.
CocraBieHue BUIOB (QYHKIUI 1O JaHHOMY
YCIIOBHIO, PEIICHHE 3a/1a4 HA DKCTPEMYM.

OOpaTtHble pyHKIIUM

Beimonnenne  mpeoOpas3oBanuii  rpaduka
byHKINH.
W3yuenne moHATUS o0OOpaTHOW  (yHKIHH,

OlpeNeieHne BHJA M TOCTPOSHHE Tpaduka
oOpaTHON (YHKIMH, HAXOXKJICHUE €€ 00IacTH
OTIpeIeICHUS " obacTu 3HAYCHUH.
[Ipumenenne  cBOMCTB  GYHKUMH  TIpH
WCCIIC/IOBAaHUH YPaBHEHWH W PEIICHUW 3a/1ad
Ha SKcTpeMyM. O3HaKOMJIEHHE C TOHSATHEM
CJIO)KHOHM (DYHKIIUH.

Breruncnenne — 3HaueHud — QyHKOMA 1O
3HAYECHUIO apryMeHTa. Onpenenenue
MOJIOKEHUST TOYKM Ha Tpaduke 1O ee

KoopanHaTaM © Haobopot. Mcmonp3oBanue
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CrenenHble, NoKa3aTejibHbIe,
Jorapumuyeckue 1 TPUrOHOMeTPHYeCKHe
¢pynxknun. O0paTHble TPUTOHOMETPUYECKHE

byHkumnu

CBOMCTB (YHKIMHA JII CPAaBHEHHS 3HAYCHHMA
crenieneil u  jorapudmos.  [loctpoenue
rpadUKOB CTENEHHBIX U JIOrapupMUYECKUX
¢bynkuuid.  PemieHwe — moka3aTeNbHBIX |
jJorapu(MUUECKUX ypaBHEHUH W HEPaBEHCTB
110 U3BECTHBIM ajiropuTMaM. O3HaKOMIIEHHE C
MOHATHEM  HENpPEepPhIBHOM  MEPUOAUYECKOM
¢byHkunu, GopMyIupoBaHUE CBOMCTB CUHYCA U
KOCHHYCa, IOCTPOEHUE UX IpadrKOB.
O3HakOMJIEHME C IOHSITHEM TapMOHUYECKHUX
KojeOaHui W MpuUMEpaMd TapMOHUYECKUX
KoJIeOaHWH ISl  ONMMCAaHHWsS TPOIECCOB B
(bu3uKe U Apyrux 00JIaCTIX 3HAHMS.
O3HakOMJIEHME C T[OHSTHEM  pa3pbIBHOU
nepuoandeckor (yHkuuu, GopMmynupoBaHHE
CBOICTB TaHr€HCAa U KOTaHIEHCA, IOCTPOECHUE
UX TpaduKoB.

[Ipumenenue CBOWCTB byHKIUI TS
CPaBHEHMsI 3HAYEHUM TPUTOHOMETPUUYECKUX
GyHKIUH, pelieHuss TPUTOHOMETPUUYECKHUX
ypaBHeHwmii. [loctpoenne rpadukoB oOpaTHBIX
TPUTOHOMETPHUYECKHUX byHKIUH u
ompejelieHue 1o rpadukaM HMX CBOMCTB.
Brimonnenue npeoOpa3oBanus rpaQKoOB.

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

ITocaexoBaTeiLHOCTH

O3HakOMJIEHME C  TOHSATUEM  YHMCIIOBOU
MOCJIEeI0BATENbHOCTH, CIoco0aMH ee 3a/1aHus,
BBIYUCIICHHSIMH €€ YJICHOB.

O3HakoMJieHME €  TIOHATHEM  Ipejena
nocienoBarenbHOCTA.  O3HaKOMIIEHHE  C
BBIYUCIICHHUEM CYMMBI 0ECKOHEYHOI 0
YHUCIOBOTO psla HA TMPHUMEPE BBIYUCICHHS
CYMMBI 0eCKOHEYHO yOBIBaroIIEH
reOMETPHUECKON Mporpeccuu. Pemenne 3amaq
Ha IpUMeHeHne (popMyIIbl CyMMbI OECKOHEUHO
yOBIBAIOIIEH T€OMETPHUIECKOIN MPOTPEeCCUn

IIpousBoaHas U ee IpUMEHEHUE

O3HakOMJICHHE C TIOHSTHEM IPOU3BOIHOM.
Nzyuenune " dhopmynupoBaHue ee
MEXaHHYECKOTO M TE€OMETPHUYECKOrO CMBICHA,
HN3YUCHUC aJIropuTMa BBIYHCIICHUS
MPOU3BOJHOM HAa TpPUMEpPE  BBIUYUCICHUS
MT'HOBEHHOM CKOPOCTH u YTIJIOBOTO
koad¢uimenta kacatenbHoil. CocraBieHue
YpaBHEGHHS KacaTelbHOW B OOIIeM BHJIE.

YcBoenne  mpaBwi  JuddepeHIpoBaHus,
TaONMMIBI ~ TPOM3BOAHBIX  JJIIEMEHTapHBIX
byHKUIMH, IpUMEHEHHE IE

nuddeperupoBanns GYHKIIUNA, COCTABICHHS
ypaBHeHUs KacareinbHOU. M3ydeHue TeopeM o
CBSI3W CBOMCTB (DYHKIIMM W TPOW3BOIHOM,
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dopmynupoBka ux. IIpoBeneHue ¢ MOMOIIbIO
IIPOU3BOTHOM MCCJIEJIOBAHMUS ¢byHKuuy,
3alaHHONM  (OPMYJIOH. YCTAaHOBJICHHE CBS3H
CBOWMCTB (DYHKIIMM M TPOU3BOJHOW IO UX
rpadukam.

IIpuMeHeHHe TPOU3BOAHOW I  PELICHHUS
3aJjad  Ha  HaxoXJeHue  HauOOJIbIIEro,
HAaUMEHBIIETO 3HAUYEHUS U Ha HAXOXKICHUE

IlepBooOpa3nasn
U MHTerpaJ

HKCTpEeMyMa
O3HakOMJICHHME C TIOHSATHEM HWHTErpajia u
epBOOOpPa3HOM. Nzyuenne MpaBUIIa

BBIUMCJICHHSI MEPBOOOPAa3HOW UM TEOpPEMBI
Herorona—JleitOuuna. Pemenune 3amay Ha
CBSI3b TEPBOOOpPA3HOM M €€ MPOU3BOIHOM,
BBIYHMCIICHHE TepBOOOpa3HOW A JaHHOM
¢bynkuuu. Pemenuwe 3amady Ha NPUMEHEHHE
WHTErpajia Uil BBIYMCICHHUS (U3HUYECKUX
BEJIMYUH U IUIOMageu

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHUS H CHCTEMbI YPABHEHU
HepaBeHcTBa U cCHCTEMbI HEPABEHCTB C
ABYMS IIepeMEHHbIMHU

O3HaKOMJIEHHE C IPOCTEHIINMHU CBEJCHUSIMH O
KOPHSIX anredpandecKux ypaBHEHUH,
MNOHATUSIMM ~ MCCIIEIOBAaHUSA  YPaBHEHUH W
CUCTEM  ypaBHEHMH. M3yueHue Teopuu

PaBHOCUIIBHOCTH YpaBHEHUH 51 ee
npuMeHeHus. lloBTopeHue 3amucu pelieHus
CTaHJAPTHBIX YpaBHEHUH, IIPUEMOB
npeoOpa3oBaHusl YpaBHEHHM AJs1 CBEACHUS K
CTaHJAPTHOMY YPaBHEHUIO. Pemenne
palMOHAIbHBIX, UPPALMOHAIIBHBIX,

MOKa3aTelIbHBIX M TPUTOHOMETPUUYECKUX
YPaBHEHUH U CUCTEM.

Hcnonp3oBaHne  CBOWCTB M rpadukos
byHKUIMI JUISt peleHus YpaBHEHUM.
[ToBTOpEHNE OCHOBHBIX IPUEMOB PpELICHUS
cucrteM. Pelienue ypaBHEHHMI ¢ IPUMEHEHHEM
BCEX NPUEMOB (Pa3lIOKEHHS HAa MHOXHUTEIH,
BBEJICHUS HOBBIX HEU3BECTHBIX, MOJCTAHOBKH,
rpauIecKoro MeTo1a).

Pemenne cuctem ypaBHEHHMH C NPUMEHEHHEM
Pa3IMYHBIX CITOCOOOB.

O3nakomiieHMe ¢ OOIIMMH  BONPOCAMH
pellleHrsT HEpaBeHCTB U  HUCIOJb30BaHUE
CBOWCTB M TrpaduKoB (PYHKIMNA TpPU peIIeHUH
HEPABEHCTB.

Pemenne HEpaBEHCTB M CUCTEM HEPABEHCTB C
PUMEHEHUEM Pa3JIMUHBIX CIIOCOOOB.
IIpuMeHeHHEe MaTEMaTUUECKUX METOAOB IS
peIIeHnss  COIEp)KaTelbHBIX  3aJad W3
pa3NUYHBIX O0JacTeld HayKM M TPAKTUKH.
HHuTepnpeTupoBaHue pe3yiabTaTOB C  yYETOM
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\ peanbHbIX OTPAaHUYCHUIN

3JEMEHTbI KOMBUHATOPUKHA, TEOPUM BEPOSITHOCTEM U CTATUCTHKH

W3yuenne mpaBuiga  KOMOMHATOPUKH |
IPUMEHEHUE TPU PELICHUH KOMOMHATOPHBIX
3ajau. PemieHne KOMOMHATOpHBIX 33134
METO/IOM Iepedopa U MO MPABHITY YMHOXKEHUS.
O3HaKOMJICHHE C MTOHITUSAMU KOMOWHATOPHKH:

pa3MeIleHUsIMH, COUYETAHUIIMH,
OcHoBHbIE MOHATHSI KOMOMHATOPUKH nepecTaHoBKaMu U ¢GopMylaMu s UX
BBIYHMCIICHHUS.

OObsicHeHne W TpuMeHeHue GopMyT s
BEIUMCJICHHSI Pa3MEIICHUH, TICPECTAaHOBOK M

COYEeTaHUN npu peleHumn 3a7ad4.
O3Hakomiienue ¢ OwmHOMOM HproroHa u
TPEYTrOJIbHUKOM ITackans. Pemenue

MPaKTUYECKUX 3aJa4 C  HCIOJIb30BAHHEM
MOHSTHI U IPaBUJI KOMOMHATOPUKH

N3yuenue KJIaCCUYECKOI'0 ONpeAcIICHUS
BEPOATHOCTH, CBOMCTB BEPOATHOCTH, TEOPEMBI
DJ1eMeHThI TEOPUH BEPOSITHOCTEH 0 CyMMme BeposTHocTed. PaccMmorpenue
MPUMEPOB BBIYHCIICHUS BEPOATHOCTEH.
Pemenue 3a1a4 Ha BBIYMCIIEHUE BEPOATHOCTEN
COOBITHI

O3HakoOMJIEHHE C INPEJICTABICHUEM YHCIOBBIX
IIpencraBienue naHHbIX (TA0JIMIBI, JIAHHBIX U UX XapaKTEPUCTUKAMHU.

AUArpaMMmsl, rpagukH) Pemenne nmpakTtuuyeckux 3aaady Ha oOpabOTKy
YUCJIOBBIX  JaHHBIX, BBIYHCIICHHE  HX
XapaKTEPUCTHUK

I'EOMETPUA

@opMyJIMpOBKA U IIPUBEJECHUE J10KA3aTEIbCTB
MIPU3HAKOB B3aUMHOI'O PACIIOJIOKEHUS MPSAMBIX
U IUI0cKocTel. Pacro3HaBanue Ha deprexax H
MOJECIIAX pPa3iIUYHBIX CIIy4aeB B3aUMHOIO
IIpsimble ¥ MIOCKOCTH B IIPOCTPAHCTBE pacmoJIOKEHUsT MNpAMBIX U INIOCKOCTEH,
apryMEHTUPOBAHUE CBOUX CYXKICHUM.
@opMyIMpOBaHNE ONPEIEICHUN, IPU3HAKOB U
CBOMCTB IapaJUIEIbHbIX U NEPIEHANKYJIAPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JINHEWHBIX

yriIoB.  BblogHEeHHWE  IMOCTPOEHMS  YIJIOB
MEXIy HpPSAMBIMH, MNPSAMOH M IUIOCKOCTBIO,
MEXIYy IUIOCKOCTSAMU II0 ONHUCAaHUIO W
pacrno3HaBaHWE UX HA MOJEIAX.

IIpumeHeHue IIPU3HAKOB 51 CBONCTB
pacIoJIOKEHUsI MNPSAMBIX M IIOCKOCTEH IIpU
pemieHny 3a1a4. M300paxkeHne Ha pUCYHKaX U
KOHCTPYMPOBaHHUE Ha MOJIEISX
NEPIEHAUKYJIIPOB U HAKJIOHHBIX K IIJIOCKOCTH,
IPSIMBIX, NApAJUICIBHBIX IIOCKOCTEH, YIJIOB
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MEXy MPSMOM U MJIOCKOCThIO U 000OCHOBaHHE
noctpoeHus. Pemienue 3amauy Ha BBIYHMCICHUE
reoMeTpuyeckux  BenuuuH.  OmnuchiBaHHe
pacCTOSsIHUSL OT TOYKM JIO IUIOCKOCTH, OT
OPSIMON 710 TIOCKOCTH, MEXAY IUIOCKOCTSIMH,
MEXy CKPEIIMBAIOIIUMUCS MPSIMbBIMU,

MEXIy  MpPOU3BOJIBHBIMH  (QUTypamMH B

MPOCTPAHCTBE. DopmyJIMpOBAHUE 51
JIOKa3bIBaHUE OCHOBHBIX TEOpEM 0
PaCCTOSIHUAX (Teopem CYLIECTBOBAaHU,

cBoiicTBa). M3o0pakeHHME Ha YepTexax H
MOJIETISIX PacCTOSTHUS U OOOCHOBAHUE

CBOHUX CYXICHUU. Onpenenenue u
BBIYMCIICHHE PACCTOSHUM B TMPOCTPAHCTBE.
[Tpumenenue GopMyl U TeOpeM IUTAHUMETPHH
oast pemeHust  3amad.  O3HaKOMIIGHHE €
MOHSTHEM MAPAJJICIBHOIO MPOSKTUPOBAHUS U
ero corictBamu. DopMyIupoBaHUE TEOPEMBI O
IUIOIIA U OpPTOTOHAIBHOMN MIPOCKIIUU
MHOroyrojbHuka. lIpuMeHeHune Tteopuu s
000CHOBaHHUS TOCTPOEHUM U BBIYUCICHUM.
ApryMEHTUPOBAHHE CBOMX CYXACHUH O
B3aUMHOM PaCIIOJIOKEHUU TPOCTPAHCTBEHHBIX

¢uryp

MHOrorpaHHUKHU

Onucanve ¥ XapaKTEpUCTHKA Pa3IUYHBIX
BHJIOB MHOTIOTPaHHUKOB, IIEPEYUCIICHHE MX
BJIEMEHTOB U cBoHcTB.  M300pakeHue
MHOT'OIPAHHUKOB M BBIITOJIHEHUE ITOCTPOCHHUS
Ha n300paskeHUsIX u MOZEIIAX
MHOTOIDAHHUKOB. BbIYHMCIIEHME  JTMHEHWHBIX
3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(Urypanusx, apryMEeHTUPOBAHUE CBOUX
cyxnaeHuil. XapakTepucTUKa U H300pakeHue
ce4yeHus, pa3BEPTKH MHOI'OTPAHHUKOB,
BBIYMCIICHUE ILIOIIAIEH IOBEPXHOCTEM.
[Toctpoenne mpocredinx ceueHUil KyoOa,
npu3Mbl, nupamusl. [IpuMmenenue ¢akToB u
CBEICHUM 13 NiuaHuMeTpuu. O3HaAKOMIIEHHUE C
BUJIaMH  CHUMMETPMMI B IPOCTPAHCTBE,
(dbopMynUpoBaHUE OIpENEIeHUl M CBOMCTB.
XapakTepuCcTHKa CUMMETPUH TEJ BpAIlCHUs U
MHOTOIDAaHHUKOB.  I[IpumeHeHue  CBOMCTB
CUMMETpHUHU pu penmeHun 3a/1a4.
Hcnonb3oBanue mpuoOpeTeHHBIX 3HAHUNA JUIS
WCCIIE0BAHUS M MOJIEIMPOBAHUS HECIOKHBIX
3az1ay. N3o6pakenue OCHOBHBIX
MHOT'OIPAHHUKOB U BBINIOJIHEHWE PUCYHKOB I10
YCJIOBHSIM 3aJa4

O3HakOMJIEHHE C BUJaMU TCJI BpallCHUA,
dhopMyTUpOBaHUE WX ONMPEACTICHUN U CBOWCTB.
dopMyIHpOBaHUE TEOPEM O CEUECHHUM IIapa
IUIOCKOCTBIO M TUJIOCKOCTH, KacaTelbHOM K
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Tenan MOBEPXHOCTHU BPAIlCHUS

chepe. XapakTepuCcTHKa U H300paKEHUE TEI
BpallleHUsl, UX Pa3BEpPTKH, ceueHus. Pemienue
3aJja4 Ha IMOCTPOCHHME CEUYECHUI, BBIUMCICHHE
JUIMH,  pPAacCTOSIHUW,  YIVIOB,  IUIOLIAJACH.
[IpoBeneHne AoKa3aTeNbHBIX PACCYXKIACHHIM
P PEILLICHUH 3a/1a4.

[Ipumenenue  CBOMCTB  CUMMETPUM  TIPHU
pelieHuy  3aJad = Ha  Tela  BpalleHHs,
KoMOMHamio Teia. M300paxeHne OCHOBHBIX
KPYIJIBIX T€l M BBINOJHEHUE PHUCYHKAa IO
YCIIOBUIO 3aJ1a4H

HN3mepenus B reomeTpuu

O3HakoOMJIEHHE C MOHATHUAMH IUIOLIAAA U
00BbeMa, aKCUOMaMHU M CBOMCTBAMHU.
Pemenue 3amay Ha BBIYHMCICHHE ILIOMIAJCH

MIJIOCKUX ¢buryp c MIPUMEHEHUEM
COOTBEeTCTBYIOIMX (opMyn u ¢akToB u3
IJITAHUMETPUH. N3yuenue TEOpeEM 0

BBIYUCIICHUH O00BEMOB  IPOCTPAHCTBEHHBIX
TeN, pellieHue 3a/1ad Ha MpuMeHeHue (Gpopmyi
BEIUUCIICHHSI 00beMOB. V3ydenne dhopMyin s
BBIUMCIICHHUS riomaaen MOBEPXHOCTEH
MHOTOTPAaHHUKOB U TEJ BPAICHUS.
O3HakoOMJIEGHME C METOJOM  BBIYMCICHUS
Iomaau TOBEpXHOCTH cdeprl. Permenwue
3a/1a4y Ha BBIYMCIICHHE IUIONIA/Ied TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJ

KOOp)II/IHaT])I U BEKTOPbI

O3HakoMJIEeHME C  TOHSATHEM  BEKTOpA.
N3yuenne nekapToBOW CHUCTEMBI KOOPJMHAT B
MPOCTPAHCTBE, TIOCTPOEHUE MO 3aJaHHBIM
KOOpJAUHATAM TOYEK u IJTIOCKOCTE,
HaxoKJIeHne KoopauHat Touek HaxoxneHwue
YpaBHEHUN OKPY>KHOCTH, C(Eephl, MIOCKOCTH.
Boluncnenue paccTossHU MEXy TOUKAMH.

N3yueHne CBOMCTB BEKTOPHBIX BEJIMYMH,
MpaBUJI Pa3JIOKEHUSI BEKTOPOB B TPEXMEPHOM

MPOCTPAHCTBE, MPaBUII HaXO0XKICHUA
KOOpPAMHAT BEKTOpPa B INPOCTPAHCTBE, IPABUI
IEeUCTBUHU c BEKTOPAMHU, 3aITaHHBIMH

KoopauHaramu. [IpuMeHeHue Teopuu IpU
pelIeHny 3aJad Ha JEHWCTBHUS C BEKTOPAMH.
N3yuenue CKAIIIPHOTO IIPOU3BEICHUS
BEKTOPOB, BEKTOPHOTO YpPAaBHEHUS NPSIMOUN H
miockoctu.  lIpumenenune  teopun  1pu
pelIeHnn 3aJa4 Ha JEHUCTBHUS C BEKTOPAMH,
KOOPJAHMHATHBIA METOJ, IPUMEHEHHUE

BEKTOPOB JUIsl BBIYMCIICHHS BEIWYHMH YIJIOB U
PacCTOSIHUM. O3zHakoMJIEHHE c
JI0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aUMHOM  pAaCIOJIOKEHUU  TPSIMBIX WU
IJIOCKOCTEH € MCIOJIb30BAHUEM BEKTOPOB
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8. YYHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHUE PABOYEM ITPOT'PAMMBI YUEBHOM
JANCHUIIVIMHBI OY A.1.05. <MATEMATHUKA»

Jnst ocBoeHust paboueit mnporpammbl yueOHOM mucuuminabl OV J[.m.05.
«MaremaTtka» B TEXHUKYME HUMeeTcs Yy4deOHbIM kabuHer «MareMaTuku», B
KOTOPOM MMEETCsl CBOOOAHBIN A0cTyn B HTEpHET BO BpeMsi y4eOHOTO 3aHSATHS U
B [IE€pUOJ] BHEYUEOHOU AEATEILHOCTH 00YUYaIOIINXCS.

[Tomemenne  kabuHeTa  COOTBETCTBYeT  TpeOoBanusiM  CaHHUTapHO-
anuAeMuoIoTHYeckuX npaswil U HopMmatuBoB (CanlluH 2. 4. 2 Ne 1178-02 ¢
n3MeHeHussMu oT 29.12.2008 r.) ocHaIlIeHO TUIOBBIM 000PYAOBaHUEM, YKa3aHHBIM
B HACTOAIMX TPEOOBAHUSAX, B TOM UUCIIE CIIEHUATU3UPOBAHHON yueOHOU MeOEbIo
U CpeAICTBaMU 00yUYeHHs, IOCTATOYHBIMH JUIsI BBHITIOJIHEHUS TPeOOBaHUMN K YPOBHIO
HOJIFOTOBKU O0YYarOIIUXCSL.

B cocraB yueOHO-METOMUECKOTO U MaTEPUATIbHO-TEXHUUYECKOTO 00eCTIeUeHUs
nporpaMmbl yaeoHou aucrurinabl OY I1.11.05. «MaremaTtrka» BXOAAT:

1. MHOTOMYHKIIMOHATBHBIN KOMIUIEKC TIPEToIaBaTelIs;

2. METOAMYECKUE MaTepHasibl g JUCTAHIIMOHHOTO OOyYeHHs Ha OO0JIa4HOM

XpaHWIMIe (MPe3eHTALNH, KOHCIIEKThI, MaT€pUabl IO TECTaM, BUJIEOYPOKH);

3. HarsIIHbIE TOCOOMS: KOMIUIEKTHI M3 38 y4eOHbIX TabOmmm, 11 y4eOHBIX
CTEH/IOB;

4. "HPOPMALIMOHHO-KOMMYHHUKAIIMOHHBIE CPE/ICTBA;

5. 9KpaHHO-3BYKOBBIE MOCOOUS;

6. KOMITJIEKT TEXHUYECKOW JOKYMEHTAIMH, B TOM YHCIIE MTAaclopTa Ha CPECTBa
oOyueHus, THCTPYKIIMH 10 UX UCTOJIb30BAaHUIO U TEXHUKE O€30M1aCHOCTH;

7. OubIMOTCUHBIN POHI.

B 6ubnuoteunsiit GoHT BXOAAT YICOHUKH, YIEOHO-METOANYECKIUE KOMIICKTHI
(YMK), obecrieunBaroie OCBOCHHE HHTETPUPOBAHHOW yUeOHOW AMCHUILUIAHBI
OVY/.m.05. «Maremaruka», pEKOMEHJOBAHHbIC WJIM  JONYIICHHbIC  JIJIA
UCIIOJIb30BaHUs B TEXHHUKYME.
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9. OCHOBHBIE HCTOYHUKU U JIUTEPATYPA
OcHOBHBIC TEYATHbIC U3AAHNUS
. bammako M.M. Marematuka: yaeOHUK JI CTY/I. YIPEKJICHUM cpel. mpod.
obpazoBanus. — M., 2017.
. bammako M.M. MaTtematuka. 3agauyHuk: yueO. mocoOue s CTyI.
yapexJIeHUH cpe. mpod. odpazoBanus. — M., 2017.
OcCHOBHBIE JJICKTPOHHbIE U3AHUS

. Bawmaxos M. . Matematuka. DIEeKTPOHHBIN y4e0.-MEeTO. KOMIUIEKC ISt
CTYI. yupexaeHuii cpea. npod. oopazoBanus. — M., 2018.
. bammakoB M.M. MaremaTtuka. 3amadyHuk: y4yeO. mocodbue s CTYy/I.
yupexJieHuit cpea. npod. oopazoBanus. — M., 2015.

JlonoJIHUTe/IbHble UCTOYHUKH

. Artanacsan JI.C., byryzoB B.®., Kanomues C.b. u ap. Marematuka: anredpa
U Hayaja maremaTudeckoro ananusa. ['eomerpus. ['eomerpus (6a30BbIi U
yriyosneHHsl ypoBan). 10—11 knaccel. — M., 2017,

. Konmoropos A.H., Abpamo A.M., Jynuunsin FO.II. u np. Anrebpa u
Havajia aHanmza: Yueo. nug 10-11 k. - M., 2014.

. I'puroppreB C.I'., MBomrmna C.B. Maremaruka : y4eOHHMK i CTY.
oOpazoBar. yupexjaeHui cpe. mpod. oopazoBanus. — M., 2014.

. boromonos H.B., Camoiinenko II.U. Marematuka: yueOnuk ajist CITO —M.
: U3narensctBo FOpaiit, 2018

. bammvakoe  M.M. Maremarunka. COoOpHMK  3amady  NpodUIbHOU
HaIpaBJICHHOCTH: y4eb. MocoOue I CTyA. YYpexKAeHUU cpen. mpod.
obpazoBanus. — M., 2013.

HUHTepHeT-pecypchl M 3JIEKTPOHHBIE XKYPHAJIbI

. www.fcior.edu.ru (MHpopmalOHHbIE, TPEHUPOBOYHBIE M KOHTPOJIbHbBIE
Marepuabl).

. www.school-collection.edu.ru (Emunas KOJUIEKIUA U POBEIX
00pa3oBaTeNbHBIX PECYPCOB).

http://www.math.ru Marepuansl mo marematuke B EnuHON Koymekmuu
1M (pOBBIX 00PA30BATEIBLHBIX PECYPCOB

. http://www.bymath.net I"'azera «MaremaTtuka» M3aarensckoro nroma
«IlepBoe ceHTIOps»

. http://eqworld.ipmnet.ru Hayuno-nonynsipasiii pu3nko-MareMaTudeCcKuii
KypHas «KBaHT»

. http://wwwkvant.info http://kvant.mccme.ru OOpa3zoBaTeabHbII
MareMaThdecku caut Exponenta.ru

. http://www.olimpiada.ru MaTematuueckue OJTMMITHAIBI U OJIUMITHATHBIC
3a/1auu
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