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1 ITIACIIOPT PABOYEN ITPOI'PAMMBI YUYEBHOM JUCITUTTAHBI
EH.01 MATEMATUKA

1.1 O6nacTs npuMeHeHHs padoyeil MPOrpaMMbl

Pabouast mporpamma yuebHou auctmruiiHel EH.01 Marematvka sIBAsieTCsl 4aCTbHO OCHOBHOM
npodeccroHabHOM 00pa30oBaTe/IbHON MPOrpaMMbl - TIPOTPAMMBI TIOATOTOBKU CIELMaTuCTOB CpeJHero
3BeHa (ganee — OIIOII-ITIICC3) B cootBeTcTBUM ¢ ®T'OC st crieranbHocT 23.02.01 Opranuv3anus
TepeBO30K U yrpaB/ieHue Ha TPaHCIopTe (110 BUJaMm).

IMpu peamu3anyu paboueil TIpOrpaMMbl MOTYT HCITO/IB30BaThCsSl Pa3/MuHble 0Opa3oBaTesbHbIE
TeXHOJIOTHH, B TOM YKCJ/Ie IMCTaHLIMOHHbIe 00pa3oBaTe/ibHble TeXHOJIOTHH, 3/IeKTPOHHOe 00yueHuUe.

Pabouast mporpaMMa yueOHOM AMCIUTUIMHBI MOKET OBITh MCII0/Ib30BaHa B TIPOGheCcCUOHATBHON
TIOJITOTOBKeE, TIeperioAir0TOBKe U MOBbIIIeHNH KBa/MUKaluy pabouux 1o rpodeccusim:

15894 Orneparop 11ocTa LieHTpaiv3aLyy;

18401 Curnanmcr;

17244 TIpueMocjaTurK Tpy3a U Oaraxa;

25337 OmnepaTop no 06paboTKe mepeBO30YHbIX JOKYMEHTOB,;

18726 CocTaBuTesb MOE3M0B;

16033 OmnepaTop COPTUPOBOYHOM r'OPKHY;

25354 Ormeparop IpH [eKypPHOM I10 CTaHL[UU.

1.2 Mecro yuebHOM AucnuninHbl B cTpyKType OIIOII-IITICC3:
JucuuruiviHa BXOJUT B MaTeMaTHUeCKUi 1 0OIIHii ecTeCTBeHHOHAYYHbIH LIUKJI.

1.3 Ilnanupyemsbie pe3y/ibTaThbl 0CBOEHHUS Y4eOHOH UCIMII/IUHBI:

1.3.1 B pe3ynbTaTe 0cBOeHHs yueOHON JUCLMTUIMHBI 00yUarOL[Hiics 10/DKeH

yMeTb:

— TpPUMEHSTh MaTemMaThyeckhe MeToApbl JuddepeHMaNbHOIO U MHTErpabHOrO0 UCUYWCIEHUs /IS
peleHus NPo(eCCMOHAIbHBIX 33/1ay;

— TIPUMEHSITb OCHOBHBIE TIOJIOKEHWSI TeOpDHUM BEepOSITHOCTEM W MaTeMaTU4eCKOM CTaTUCTUKA B
npodeCCUOHA/TLHOM JIeSITeTbHOCTH;

— MWCTIO/Ib30BaTb IIpUeMbl M MeTOAbl MareMaTW4yeCKOro CHMHTe3a W aHa/v3a B  pas/IMuHbIX
npodeCCUOHA/TLHBIX CUTYaLIUsIX.

3HaThb:
— OCHOBHBbIe TOHSITUSI M METO[bl MaTeMaTU4yeCKO-TOrMYecKOro CHHTe3a M aHaliu3a JIOTMYecKHx
YCTPOWCTB;
— pelaTh NPUKJIaiHbIE 3JIEKTPOTeXHUUECKHEe 3a/1a4i MeTOZI0OM KOMILIEKCHBIX YMCel.

1.3.2 B pe3synbraTe 0CBOeHHs yueOHOW AUCHMIUIMHBI OOydaroIuiics [0/DKeH CHOpMHPOBaTh
C/lelyrolye KOMITeTeHLIUN:

-o0IHe:

OK 01. BribupaTh criocobb! pelieHUs 3ajau poQecCHOHaNbHOM [1esiTeTbHOCTU TTPUMEeHUTeTbHO
K Pa3/IMYHBbIM KOHTEKCTaM

OK 02. Micnonb3oBaTh COBPEMEHHbIE Cpe/ICTBa MOMCKA, aHa/u3a U MHTepIipeTali MHGopMaLuu
Y MH(OpMaLMOHHbIe TeXHOJIOTHH /1/1s1 BBITIOJIHEHHS 3a/1a4 MPo(deCcCUOHaIBHOW ieTelbHOCTH

-npodeccuoHanbHbIE:

[TK.1.3. OdopMSTh AOKYMEHTBI, perjiaMeHTHpYIOL1e OpraHU3aL{1io 1epeB030YHOro npoljecca

[1K.2.1. Opranu3oBbiBaTh paboTy MepcoHasa Mo MIaHUPOBAHUIO Y OPraHU3aliy MepeBO30YHOT0
npotiecca

[1K.3.1. OpraHu3oBbiBaTb pabOTy TmepcoHasa 1Mo 00paboTKe MepeBO30YHBIX JAOKYMEHTOB U
OCYILL[eCTBJ/IEHUIO PacueTOB 3a YC/IyTH, MPei0CTaB/isieMble TPAHCIIOPTHBIMU OpTraHU3aLdsMU



1.3.3 B pe3ynbTaTe OCBOEHHUs TPOrpaMMbl YueOHOM [JUCIUTIIMHBI peann3yeTcs IporpaMma
BOCTIMTAHUsI, HalpaB/ieHHasi Ha (POpMUpOBaHUe CJieIYIOIIUX TUUHOCTHBIX pe3yibTaToB (JIP):

JIP 2. TlposiBnsitoIuii aKTHBHYIO IPaXk/IaHCKYO MO3ULUIO, JleMOHCTPUPYIOLIUN
TPUBEP)XEHHOCTb TIPUHLMIIAM UYeCTHOCTH, TOPSJA0YHOCTHU, OTKPBITOCTH, SKOHOMWYECKH AaKTHMBHBIA U
YYacCTBYIOLIMM B CTY[leHYECKOM U TeppUTOPUAJTbHOM CaMOYTpaBieHWM, B TOM UUC/Ie Ha YCIOBHUSIX
N0OpOBO/IBUECTBA,  TPOJYKTMBHO  B3aWMOJIEHCTBYIOIIMA W yUaCTBYIOIIMA B JeSITeTbHOCTH
0011leCTBEHHBIX OpraHu3aluii;

JIP 4. TlposiBnsronmii U [eMOHCTPUDPYIOLMM YBa)KeHHEe K JIIOASAM TpyJa, OCO3HAOLUN
LIeHHOCTb coOcTtBeHHOro Tpyja. Crpemsiuiics K (OpPMUDOBaHUIO B CETEBOM Cpejle JIMUHOCTHO M
npogeCCHOHaIbHOI0 KOHCTPYKTUBHOTO «L{U(POBOrO C/lefax»;

JIP 23. TlonyueHue oOyuarol[UMHUCS BO3MOXKHOCTH CAMOPACKPBITHUSI W caMoOpeanu3arus
JIMYHOCTH;

JIP 30. OcyIiecTB/soOMMNA TIOMCK W WCIOMb30BaHWe WH(OpMaluy, HeobXoquMou s
3¢ (deKTUBHOrO BBITIOJTHEHUSI pa3/IMUHbIX 33/ja4, TPodeCcCHOHaTLHOTO U TMUHOCTHOTO Pa3BUTHSI.



2. CTPYKTYPA Y COJEPKAHUE YUYEBHOW JUCITATTAHBI

2.1. O6peM yueOHOW AMCHMIUINHBI U BUABI y4eOHOM padoThI
Ounas ¢opma o00yueHust

Buj yue6HOI paboThI

O0BeM yacoB

MakcumasibHas yue0Hasi Harpy3ka (Bcero) 90
O6s3aTebHasi ayAUTOPHAasi yueOHasi Harpy3kKa (Bcero) 60
B TOM UHCJIE:

JIEKLIMHU 30
TpaKTUYECKUe 3aHSITHUS 30
CamocTosiTesibHasi paboTa o0yuaromerocsi (Bcero) 30
B TOM UHCJIE:

IMpopabomka KoHchekmoe 3ausimutl, yuebHbIx U30aHuill U OONOAHUMENbHOU 12
JAumepamypbl

IModzomoeka K npakmuyeckum 3aHAMusM C UCNOAb308AHUEM MemoouuecKux 12
pekomeHOayull npenooasamessi, 0(popmaeHue omuemos, Nno020mosKa K Ux

3awjume.

PeweHue 3a0ay u ynpascHeHutl 3
ITodzomoeka coobujeHull u 00K1a008 3
ITpomexcymounass ammecmayus (1(3) cemecmp) — 3K3aMeH

3aouHasi hopma 00yueHUs

Buj yue6HOI paboThI

O0BeM yacoB

MakcumasibHas yueOHasi Harpy3ka (Bcero) 90
O0si3aTenIbHasA ayAMTOPHas yyeOHasi Harpy3ka (Bcero) 14
B TOM UHCJIE:

JIEKLIUKN 6
NpaKTHUYeCKHe 3aHATHS 8
CamocTosTesibHasi pabora o0yuaromerocs (Bcero) 76
ITpomesicymounasa ammecmayus (1 kKypc) — IK3AMeH




2.2. TemaTH4eCcKU# IJIaH U Ccofiep>KaHHe y4eOHO#M JUCHMILTHHBI (0uHast (popMa 00ydeHusl)

HaumMmeHoBaHue pa3jei0B U TeM
Co,qep)Ka}me yqeﬁﬂoro MaTepHud/id, IPpaKTHYeCKHe 3aHATHA,
CaMoCTOoATE/TIbHaA pa60Ta oﬁyqammnxm
O0BeM yacoB
YpoBeHb ocBoeHus, GopMIpyeMble KOMIETeHIIMH, THYHOCTHbIE Pe3y/IbTaThl

1
2
3
4
BBeaenue.
2

Copep)xaHue yue0HOro MaTepHasa
MaTtemaTvika U HayYHO-TeXHUYECKUI MPOrpecc; MOHSATHE O MaTeMaTHUueCKOM MOJe/TMpOBaHuu. Pojib MaTeMaTWKU B MOJTOTOBKE CIELUa/lIMCTOB CpeJHero
3BeHa >KeJIe3HOI0PO’KHOTO TPAHCIIOPTa U (POPMUPOBAHUH OOIIUX U MPO(deCCHOHA/TBLHBIX KOMIETEHI[HH.

1

2

TK 1.3, TIK 2.1, TIK 3.1, OK 01,
OK 02, JIP 2, JTP 4, JTP 23, JIP 30

CamocrosTesibHasA pabora odyuarommxcsa Nel

ITpopaboTka KOHCIIEKTOB 3aHATUM, YueOHBIX M3/IaHUM U [IOTIOJIHUTETLHOMN JIMTepaTyphl (10 BOTIPOCaM K pasjiesiaM UM TjlaBaM yueOHbIX W3[jaHUM, a TakkKe
COCTaBJ/IEHHBIX Ipero/iaBaresem).

Ocy1miecTBieHre TIOMCKa, aHaaW3a U OLIEHKU [IOTIOJIHUTeNbHONW WH(OPMAaLMU 10 CojJepKaHWI0 yueOHOTO marepuana U OMpefie/ieHHI0 3a/jau CBOEro
rpoeCcCHOHaTLHOTO U TMUHOCTHOTO Pa3BUTUS

Pa3gen 1. MaremMaTruuyecKuyi aHa/Inu3




Tema 1.1. IuddepenuuanbHoe U HHTErpajibHOEe HCUHUC/IEHHe

19

Copep)xaHue yue0HOro MaTepuasa
@OyHKIMM OJHOW He3aBUcHMMOW mnepeMmeHHOW. [Ipenenbl. HemnpepwiBHOCTH ¢yHKUMK. [Ipou3BozHasi, reomeTpuueckuii cmbica. VccnenoBaHve (QyHKIMIMA.
HeoripeienenHbiii nHTerpasn. HemocpecTBeHHOe MHTeTpUpOBaHUe. 3aMeHa repeMeHHOU. Onipe/iesieHHbIN UHTerpasl. BeluricieHre orpe/ie/ieHHOTO UHTerpaa.
['eoMeTprUeCKHii CMBIC/T OTIpeZie/ieHHOTr0 UHTerpana. @yHKIMY HeCKONbKUX TepeMeHHbIX. [Iprio)keHus MHTerpasia K pellieHH 0 TIPUK/IAaZHbIX 3a/1au. YacTHbIe
TIPOM3BO/IHBIE.

5

3
TK 1.3, TTK 2.1, TIK 3.1, OK 01,
OK 02, JIP 2, JTP 4, JTP 23, JIP 30

ITpakTnueckoe 3ansaTue Nel.
BbiunciieHre Npon3BOAHON CIOXHBIX (PYHKIIUI.
2
3
IK 1.3, IIK 2.1, TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

ITpakTueckoe 3ausaTue Ne2.

BbruricsieHne NpoCTerImx onpe/ie/IeHHbIX UHTErpasioB.
2
3

MK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTHueckoe 3ausaTue Ne3.
PacueT conpsbkeHu ¢ pUMeHeHreM TTPOM3BOIHON B MH)KeHepHOU rpaduke.
1

3
K 1.3, IIK 2.1, T1K 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30



IIpakTHueckoe 3ansaTue Ned.
OrnpesienieHrie MaKCUMyMa MOLLHOCTH B L|eTTH TIOCTOSTHHOT'O TOKa C TIPUMeHeHWeM TPOU3BO/JHOM.
1
3
K 1.3, IIK 2.1, T1K 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTHyeckoe 3aHATHE Neb.
Beruncienve rtoijazield 1 065eMOB IpY NMPOEKTUPOBaHKM 00beKTOB TPAHCIIOPTA C PUMeHeHHeM OIpe/ie/IeHHOT0 HHTerpasna.
2
3
K 1.3, IIK 2.1, T1K 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocrosTenbHas padora odyuarommxcsa Ne2

[TpopaboTKa KOHCITeKTa 3aHsTHs], yueOHbIX M3[JAHUM U JIOTIOJIHUTEbHOM JIMTepaTyphl (10 BOMpOCaM K pa3jesiaM UM I/laBaM y4yeOHBbIX WM3[aHHM, a TaKKe
COCTaBJ/IeHHbIX TIperofiaBaresieM), MOUCK, aHaIU3 M OLleHKa JOMOJHUTENbHONM MHGOpMAlMM IO CoflepXKaHWI0 y4yeOHOro Martepuana U OIpefiesieHHI0
npodeccoHaIbHO 3HaYMMBIX 3a7au. [ToAroToBKa K MpakTUUeCKUM 3aHSTHSIM C UCII0/Ib30BaHUEM MeTOMUeCKX peKoMeHalui npernozasatesns. OpopmieHue

OTUETOB I10 IIPaKTUY€CKHUM 3aHATHUAM.
6

Tema 1.2. O0bIkHOBeHHbIe Ju(PepeHIUATbHBIE YPAaBHEHHS

CopepxaHue yueOHOro MmaTepuasa
3amaun, ipuBosIUe K AuddepeHIranbHbIM ypaBHeHusM. [InddepeHimanbHble ypaBHEHUS C paszie/sIIOIUMUCS TiepeMeHHbIMH. OOIIie U YacThbie PeIeHus..
OpHopogHble AuddepeHLIManbHbIe ypaBHEHUS M1€PBOro NopsjKa. JInHeliHble 0JHOPO/jHbIe YPaBHEHKSI BTOPOT'O MOPs/Ka C MOCTOSTHHBIMU KO3(dULIeHTaMH.
2
3
K 1.3, TIK 2.1, T1K 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTnueckoe 3aHsaTue Neb
Perenvie fuddepenLanbHbIX ypaBHEHUN NIepBOT0 MOPsiKa C pasze/stolMMUCS [TepeMeHHbIMU.



2

3
K 1.3, IIK 2.1, T1K 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocrosTesibHasA padora odyuarommxcs Ne3

ITpopaboTKa KOHCIIEKTOB 3aHSITHM, yueOHOW WM JOTOJHUTeNBbHOM nMTeparyphl (M0 BOMpOCAaM K pasjiesiaM M Tr7laBaM YyueOHOM J/MTepaTyphl, a Takke
COCTaB/IeHHBIX TIperoiaBartesieM), TOWUCK, aHaIW3 WM OLeHKa [OTOJHUTeNbHON WH(OpPMALM 10 COZep)KaHWI0 yueOHOTO Marepwiania W Orpe/iesieHHI0
nipodecCUOHATBFHO 3HAYMMBIX 3a/au.

[MoaroroBka K MpakTUUYECKOMY 3aHSTHUIO C HCIO0JIb30BaHMEM MeTOJMUEeCKUX peKoMeHjalmi mnpernogasarens. OdopmieHre oTueTa IO IPaKTUUECKOMY

3aHATHUIO.
2

Tema 1.3. Paasbl

12

CojepkaHue yueOHOro MmaTepuasia
Yucnoblie psiibl. CXOMUMOCTb U PacXOJMMOCTh UMCIOBBIX psifioB. TIpusHak cxomumoctu [lamambepa. 3HakorepeMeHHbIe psiibl. AOCOJTFOTHAsE U yC/IOBHAst
CXOAUMOCTH psifioB. MIHTerpanbHeIi ipu3Hak Ko, TTpusHak Jletibauiia. CtereHHbIe psifibl. Psast @ypoe.
4
3
K 1.3, IIK 2.1, T1K 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

ITpakTueckoe 3ansaTue Ne7
Pasnoskenre yHKLmii B psifi Dypoe.
1
3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTnueckoe 3ansiTue Ne8
Pacuet snekTpruecKux Lierneid HeCUHYCOUIAIbHBIX MePUOAUUECKHUX TOKOB C IpUMeHeHueM psifioB Dypbe.
1



3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTnueckoe 3ansaTue Ne9
OLleHKa pe3yJ/IbTaTOB TECTOBOTO 3KCIiepuMeHTa 3Q(eKTUBHOCTA pabOThl MEXaHWU3MOB M 000OpPYJOBaHHUS Ha ’Ke/le3HOOPO’KHOM TPAHCIIOPTEe IO CPeJCTBaM,
oripeZiesieHHe CXOIUMOCTH YMCJIOBOTO psifia 1o Npy3Haky lanambepa.

2

3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocrosiTennbHasA pabora odyuaromuxcs: Ned

[TpopaboTKa KOHCITIEKTOB 3aHSTHH, yueOHBIX W3/IaHWN W IOTIOIHUTEbHOU JIMTepaTyphl (M0 BOMPOCAM K pa3/esiaM U IylaBaM yueOHBIX W3/IaHHWM, a TakkKe
COCTaB/IeHHBIX TIperofjaBaresieM), MOUCK, aHaIW3 M OLeHKa JOMNOJHUTeNbHON HH(OpMalMy IO Cofep)kaHuio yueOHOro Marepuana U OIpefie/leHHI0
npogecCcuoHaIbHO 3HaYMMBIX 3aau.

HO'E[FOTOBKa K TIPDAKTUYECKHUM 3dHATHUAM C HCIIOJIb30BaHUEM METOAUYECKUX pEKOMEH'E[aL[I/Iﬁ rpernojaBaTesid. OCI)OPMIIEHI/IE OTUETOB I10 IIPAKTUYECKHUM
3aHATUAM.

4
Pa3pgen 2. OcHOBBI JUCKPETHOM MaTeMaTUKH
10
Tema 2.1. OCHOBBI TEOPHH MHOXKeCTB
3

CopeprxkaHue yueOHOro Mmarepuasia
MHoecTBO U ero 3memMeHThI. [lycToe MHOXXeCTBO, IIOMHOKECTBA HEKOTOPOTro MHOXKecTBa. Oreparuy Haj, MHOKecTBaMH. OTobpakeHne MHOKecTB. [ToHsTHE
GbyHKLMM U crIocoObI ee 3a/laHusT; KOMITO3ULIMS QyHKIMNA. OTHOIIEeHUS; X BU/IbI U CBOMCTBA. [Juarpamma BenHa. UncioBbie MHOXKeCTBa

2

2
MK 1.3, IIK 2.1, IIK 3.1, OK 01,
10



OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocTrosTe/1bHasA padoTa o0yuaromuxcsa Ne5
ITpopaboTKa KOHCTIEKTOB 3aHATUM, yueOHBIX W3IaHUM W JOTIOJTHUTE/TBLHOM UTepaTyphl (10 BOMPOCAM K pa3fiesiaM U TjlaBaM yYeOHBIX W3/IaHUH, a TaKKe

COCTaBJ/IeHHBIX Tpero/iaBaresneM). PellieHue 3a/1a4 1 yripaKHEHUH.
1

Tema 2.2. OcHoOBBI Teopuu rpadoB

CojepkaHue yueOHOro MaTepuasia
WcTopusi BO3HUKHOBeHHs1 TIOHsATUS rpada. 3afauM, TPUBOAAIMe K ToHATHIO Tpada. OnpezeneHuve rpada, BUbl rpadoB: TOMHbIE, HETIOTHbIE. DJIeMEHThI
rpacda: BepiIMHbBI, pedpa; crereHb BepimHbl. [uki B rpade. CesizaHHble Tpadbl. [depeBbsi. OpueHTHpOBaHHBIM rpad. VM3o0paxeHue rpada Ha TIOCKOCTH.
[TpumeHeHMe Teopuu TpacdoB MpU pellieHUH PodecCUOHaTBHBIX 33[jau B 9KOHOMUKE U JIOTUCTUKE.

2

2
K 1.3, I1IK 2.1, T1K 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTnueckoe 3ansaTre Nel0
ITocTpoeHnue rpaga no yCca0BUIO CUTYaLMOHHOM 3a/jauy: B yNpaB/eHUy UH(PPaCcTPyKTypaMH Ha TPaHCIIOpTe; B CTPYKTYpPe B3auMO/elCTBUSl Pa3/IMuHbIX BU/OB
TPaHCIIOpTa, B (HOPMUPOBAHUU TEXHOIOTMUECKOT0 LIMK/Ia OKa3aHUsl yCIyT Ha TPaHCIIOpTe.

2

2
K 1.3, I1IK 2.1, TI1K 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocTosiTesibHasi padora o0yuarommuxcsi Ne6
[TpopaboTKa KOHCIIEKTOB 3aHSITUM, y4eOHOW W /IOMOJHUTE/bHOW JMTepaTyphbl (10 BOMpOcaM K pa3je/iaM W TJlaBaM y4yeOHOW JiMTepaTypbl, a TaKKe
COCTaB/IeHHBIX TIperofiaBatesieM). [10roToBKa K MpakTUYeCKOMY 3aHSITUIO C MCIIOb30BaHHEM METOJUUEeCKHUX peKOoMeHZaLuii npernogasaterns. OdopmieHne

MPAaKTHYECKUX 3aHSATUM U OTUETOB.
3

Pa3pgen 3. OcHOBbI TeOpUH BEPOSATHOCTH U MaTeMaTHYeCKOlN CTaTUCTUKHU
11



23

Tema 3.1. BeposaTHoCTb. TeopemMsbl C/10)keHHUsI 1 YMHO)KEeHHSI BepOSATHOCTeH

9

CojepikaHue yueOHOro MaTepuasia
[ToHsiTHEe COOBITHSI ¥ BEPOSITHOCTH COOBITHA. J[oCTOBEpHBbIE M HEBO3MOKHBIE COOBITHS. Kiaccuueckoe oripefesieHWe BEpOSITHOCTH. TeopeMa CIOXKeHHS
BeposiTHOCTel. TeopeMa yMHOKeHUsI BeposiTHOCTel. [IprMeHeHre Teopry BEPOSITHOCTHU TP pellleHrH NpodeCcCHoHaIbHbIX 3a7au.

4

3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTnueckoe 3ansTue Nell
Perienue rpocTenimmx 3ajad Ha orpefie/ieHue BepPOSITHOCTH C UCIIOIb30BaHUEM TeOPeMbI CJI0’KEeHHsI BEPOSTHOCTEM.

1

3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTnueckoe 3ansaTue Nel2
PelieHuye 3a/1au Ha HAXOXK/IeHWE BEePOSTHOCTH COOBITHS TP U3yUeHHH U TUITAHUPOBAHWM PhIHKA YCIYT Ha TPAHCTIOPTe.
1

3
IK 1.3, IK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocTosiTesibHasi padora o0yuarommuxcsi Ne7

[TpopaboTKa KOHCIIEKTOB 3aHSTWUM, y4eOHOW W J[IOMOJHWTENbHOW JMTepaTyphbl (M0 BOMpocaM K pa3jesiaM W TJlaBaM y4yeOHOW JiTepaTypbl, a TaKKe
COCTaBJIEHHBIX TIpero/iaBaTesieM), TIOMCK, aHA/M3 W OIeHKa /OTOJIHUTEbHOM WHGOpPMAaIMK M0 COZep)KaHWI0 yueOHOrO Marepuasa M OIpeesieHUI0
nipohecCHOHAIbHO 3HAYMMBIX 3a/1au.
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HO,E[FOTOBKEI K TIPAKTUYECKHM 3aHATHAM C MCIIOJIb30BaHUMEM METOAUYECKUX peKOMEH,Z[aI_[I/Iﬁ rpenojaBaTesid. O(l)OpMJ'IeHI/Ie OTUETOB I10 IIPAKTHUYEeCKHM
3dHATHUAM.
3

Tema 3.2. CnyuaiiHasi Be/IMUMHA, ee (yHKIUA pacnpeje/ieHus

CopeprkaHue yue0HOro MaTepuasia
CnyuaiiHasi BeinuMHa. [JuckpeTHasi U HerpepbIBHasl CTyvaliHble BeJIMYUHBI. 3aKOH pacrpeziesieHust C1y4aiiHOW BeJTMUUHBI.
2

3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTnueckoe 3ansaTue Nel3
[To 3amaHHOMY yC/IOBHIO TTOCTPOEHUE PSZIOB pacripe/iesieHrst CTy4YalHOW Be/TMUKHBI.
2

3
K 1.3, IIK 2.1, TI1K 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocrosiTesibHasi padora o0yuaromuxcst Ne8
[TpopaboTKa KOHCITIEKTOB 3aHSTHH, YueOHBIX M3/IaHWN W IOTIOIHUTETbHOU JIMTepaTyphl (10 BOMPOCAM K pa3/esiaM U IJlaBaM yueOHBIX W3/IaHHWM, a TakkKe
COCTaB/IeHHBIX TIperofiaBaresieM), MOWUCK, aHaIW3 M OLeHKa JOIOJHUTeNbHON HH(OpMaLMyu 10 CofepkaHuio yueOHOro Marepuana U oOIpefie/leHHI0
npogecCcMoHaIbHO 3HAYMMBIX 3aau.
[ToaroToBka K MpakTUUECKOMY 3aHATHIO C MCIIO/Ib30BaHUEM METOAMUYECKMX peKOMeHJalui mpenojasartesss. OQopmiieHre OTUETOB MO MPaKTUYECKOMY
3aHSATHIO

2

Tema 3.3. MaTemaTHueckoe 0)XH/aHHe M JUCIIEPCUsA C/Iy4alHO! BeTUUYUHBI

8
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CojepikaHue yueGHOro MaTepuasia
MaremaTHuecKoe OXKHZJaHWe JAUCKPEeTHOM C/TydalHOW BeMUMHBL [IMcriepcust cilydaiHOW BemnuuHbl. CpefHee KBaJpaTHUHOE OTKJIOHEHWE CTydaiHOM
BeJIMYMHBL.

2

3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTueckoe 3anarue Nel4
HaxoxaeHre MaTeMaTU4eCKOro O>KUJaHusl, TUCTIePCUN Y CPeJHEr0 KBaJpaTUYHOTO OTK/IOHEHUS JUCKPEeTHOU C/TyuyaliHOW BeJTMUMHBI 3aKOHOM pacrpe/ie/ieHusl.
2

3
K 1.3, IIK 2.1, TI1K 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTnueckoe 3ansaTue Nel5
PerieHre 3a/1au Ha HaXOxK/leHMe MaTeMaTHueCKoro OXKWAAHUs U JUCTIeDCUU TIpY oljeHKe 3()(eKTUBHOCTH 3aKa30B U 00C/TY)KUBAaHUSI TIOTpebuTesield yCiyr u
TIpH OLIeHKe CHCTeM Ha/le)KHOCTH, 6e301acHOCTH M KauecTBa YC/IyT Ha »KeJle3HOJOPO’KHOM TPaHCIIOpTe.

2

3
IK 1.3, IK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocTosiTe/ibHasi padora o0yuarommuxcsi Ne9
[TpopaboTKa KOHCIIEKTOB 3aHSTWUM, y4eOHOW W J[IOMOJHWTENbHOW JMTepaTyphbl (M0 BOMpocaM K pa3jesiaM W TJlaBaM y4yeOHOW JiTepaTypbl, a TaKKe
COCTaBJIeHHBIX TIperofiaBatesiemM). [ToAroToBKa K MPAKTHUECKUM 3aHSTHUSIM C MICTIO/Ib30BAHMEM MeTOAMYeCKUX peKoMeHJalwmi nperiogasatesisi. OdopmieHue
OTUYETOB TIO MPAKTHUECKUM 3aHATHsIM. OCyILeCTBIeHUe TIOMCKA, aHa/IM3a ¥ OL[eHKHU [IOTIOTHUTeTbHON MH(OpPMALY 10 COAepKaHUI0 yuyeOHOro mMaTepuania u
ompe/ie/IeHHI0 TIPOdeCCHOHANIBFHO 3HAUMMBIX 3azad. OripesiesieHre MeTOZIOB U CITIOCOOO0B BBINOTHEHHs MTPO(heCCHOHATBHBIX 3a/lay, OrleHKa uX 3((heKTHBHOCTH
Y KayecTBa.

2

Pa3pen 4. OcHOBHBIC UHC/I€HHBIE METObI
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Tema 4.1. Unc/1eHHOe UHTErpUpPOBaHUe

CojepikaHue yueOHOro MaTepuasia
[ToHsiITHE O YMC/IEHHOM WHTErpupoBaHud. DopMy/ibl TIPUOIMKEHHOTO WHTErPUPOBAHMSI, OCHOBaHHble Ha WHTEPIOJISILMOHHBIX (opmynax HbloToHa.
[IpriMeHeHWe YMC/IEHHOTO WHTErPUPOBaHUs TPU pellleHur MpodeccuoHanbHbIX 3afau. PopMysibl MPSIMOYroibHUKOB. Popmyna Tpareluil. Popmya
CumricoHa. A6Co/IOTHAsE TIOTPELTHOCTb TIPH YMC/IEHHOM MHTErPUPOBaHUH.

2

2
TK 1.3, TTK 2.1, TIK 3.1, OK 01,
OK 02, JIP 2, JTP 4, JTP 23, JIP 30

IIpakTnueckoe 3aHsaTve Nel6
BbrunciieHre vHTerpanos 1o (opmysiaM MpsIMOYTOJILHUKOB, Tparneryid 1 ¢popmysie CumricoHa. OrjeHKa MorperHoCTy.
2

2
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocTosiTesibHasi pabora o0yuaromuxcs Nel0
[TpopaboTKa KOHCIIEKTOB 3aHATHM, y4eOHOW W [OTIOJTHUTEbHOW JMTepaTyphbl (IO BOMPOCAM K pa3je/iaM W TJlaBaM Y4eOHOM JIUTepaTypbl, a TaKKe
COCTaBJ/IeHHBIX MpernozaBaresneM). [ToAroToBka K MpakTHUYeCKOMY 3aHSITHIO C MCIO/b30BaHWEM MeTO/MYeCKUX peKOMeHZalui npernogasartess. OdopmieHre
OTUeTa 0 MPAaKTHUeCKOMy 3aHsThio. OcyljecTB/ieHre TTOWCKa, aHa/ln3a U OL|eHKH [IOTIOJTHUTebHON MH(pOPMALMK 10 COZlepKaHuI0 yueOHOTo Marepuana u
orpe/ie/IeHUI0 MPO(eCCHOHATBHO 3HAUMMBIX 3a/ay.
OripezienieHrie MeTO/ia 1 Crioco0a BBITIO/IHEHUsI TTPO(deCcCHOHAIBHBIX 33/1au, OLleHKa X 3¢ (GeKTUBHOCTH U KayecTBa.

2

Tema 4.2. Uucnennoe guddepennupoBanmue
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CopeprxkaHue yueOHOro Mmarepuasia
YucnenHoe guddepenuypoBanre. ®dopmysbl  TIpUOMMKeHHOrO AuGdepeHIMPOBaHUs], OCHOBaHHbIE HAa WHTEPIOSLUOHHBIX Qopmynax HbroToHa.
[TorpeHocTsb B Orpe/ie/ieHUH TPOU3BOHOM.

2

2
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTnueckoe 3ansaTue Nel7

PelieHue 3a/1au Ha HAXOXK/IeHKE 10 Tab/IMUHO 3a/[aHHOM GyHKIUH (Tipy 1= 2), (dyHKIMH, 3aJaHHOM aHATUTUUECKH.
1

2
TK 1.3, ITK 2.1, TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JTP 30

IIpakTueckoe 3ansaTue Nel8
UccnepnoBanue CBOWCTB 3ToM (PyHKIUM [A7s oripefesieHus: 3Q@PeKTUBHOCTU TJIAHWPOBAHUSI TEXHUUECKOTO LMK/Aa JKCIUTyaTal[ui 37eKTPOCHabKeHusT Ha
JKeJ1Ie3HO/I0PO’KHOM TPaHCIIOpTe.

1

2
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocTrosiTe/lbHas1 padoTa odyuaronuxcsa Nell

ITpopaboTKa KOHCIEKTOB 3aHSTHH, Y4eOHOM W [IOMOJIHUTEbHOW JIUTepaTypbl (M0 BOMpocaM K pa3ziesiaM U IJlaBaM Y4yeOHOH /MTepaTypbl, a TaKXe
COCTaBJIeHHBIX TIperioziaBatesieM). [10rOTOBKa K MPaKTHUECKOMY 3aHSITHIO C MCII0/Ib30BaHHMEM MeTOJUUecKUX peKoMeHarui npernogaBarens. OdopmieHue
OTYeTa IO TMPAKTUYECKOMY 3aHATHIO. PellleHre CUTYallMOHHBIX U TPOW3BOZCTBEHHBIX (ITPOdeCcCHOHA/TBHBIX) 3a/lad, OIpeZiesieHHe CIIOCOOOB BBITIOTHEHUS
rpoeccCroHa/bHBIX 337lau, OLleHKa UX 3(h(eKTUBHOCTU U KauecTBa. OcyllleCTB/eHWe TOWCKA, aHa/lM3a U OLIeHKW JOTO/IHUTeNbHOW WH(OpMaluu T10
coziep>KaHHI0 yueOHOTO MaTepuasa M orpe/ie/ieHHI0 TIpohecCHOHaIbHO 3HaUMMBIX 3a71au. OripeziesieHre MeToja U Criocoba BBITIOTHeHHsT TIPO(heCCHOHATbHBIX
3a/1a4, o1jeHKa uX 3¢ (eKTUBHOCTH U KauecCTBa.

2

Tema 4.3. UncsieHHoe penieHue 00bIKHOBeHHBIX JH ¢ epeHIIHaTBHBIX YPaBHeHUN
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CopeprkaHue yue0OHOro MmaTepuasia
[TocTpoenue vHTerpanbHOM KpHUBOM. MeTo | Jtinep
2

2
IIK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTnueckoe 3ansaTue Nel9
OnpejiesieHre KOJMUECTBA 3/1€KTPO3HEPrUM, 3aTpaueHHOW Ha TATY M0e3/10B B 3aBUCMMOCTH OT I/IaHa U MPOQU/Is MyTH C UCT0/Ib30BaHWeM MeToza Jiiiepa,
peltieHre 0OBIKHOBEHHBIX UM depeHINaTbHBIX yPaBHEeHHMA

2

2
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocrosiTesibHass pabora o0yuaromuxcs Nel2
[TpopaboTKa KOHCITIEKTOB 3aHSTHH, YueOHBIX W3/IaHWN W IOTIOIHUTETbHOU JIMTepaTyphl (10 BOMPOCAM K pa3jesiaM U IylaBaM yueOHBIX W3/IaHHWM, a TakkKe
COCTaBJ/IeHHBIX TpernozaBaresneM). [ToAroToBka K MpakTHYeCKOMY 3aHSITUIO C MCIO/b30BaHWEM MeTOJMYeCKUX peKoMeHJalmi npernogasartess. OdopmieHre
OTuUeTa TI0 MPAKTHUeCKOMY 3aHSTHIO. PellleHHe CHTYal[MOHHBIX M TIPOM3BOACTBEHHBIX (MPOdeccroHaNbHBIX) 3a/au, OrpejesieHHe CrocOO0B BBIOTHEHHS
rpo¢eCcCUOHA/BbHBIX 33/]a4, OLleHKa UX 3(P(eKTUBHOCTH M KauecTBa.
[ToaroroBka K 3K3aMeHy.
Temarrka coobirieHuid (J0K/1aZi0B) MPUK/IaJHOTO XapaKTepa:
VcTopysi CTaHOBI/IEHUSI TEOPUU UCCIe0BAHKS OIepaLyi Kak HayKu.
Teopus pacrvcanus.
Meto/p! I/IaHUPOBAHUS.
[IprmMeHeHte TeOpUU KUCCIIeIOBAHKS OTlepalvii MU pellieHnH MpodecCUOHaNTBHBIX 3aJau B 006/1aCT (OPMHUPOBAaHKS TEXHOIOTHYeCKOro LIMK/Ia SKCIUTyaTalii
MallIMH 1 000pyZI0BaHus Ha TPaHCHopTe (yrpaB/eHre HH(GPaCTPYKTypaMH Ha »KeJle3HOJJ0PO’KHOM TPaHCIIOpTe).
CTpyKTypa 1 B3aMMO/IelICTBHEe Pa3/IMUHbIX BU/IOB TPAHCIIOPTA.
[TprMeHeHMe CHCTeM OLIeHKU HaZIeXKHOCTH M 6e30MacHOCTH paboT Ha »Kesie3HOJOPO’KHOM TPaHCITOpTe.
2
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HPOME)I(YTO‘IHHH aTTeCcTanuAa: 3K3dMeH

Bcero:
90

Jly1st XapaKTepUCTUKK YPOBHSI OCBOEHMsI yueOHOTO MaTepHasia UCIIO/b3YIOTCS CaeAyoiye 0003HaueHus:

1. - 03HaKOMUTEJIbHBIY (Y3HaBaHWe paHee U3yUeHHbIX 00bEKTOB, CBOMCTB);

2. - PerpoyKTUBHBIN (BBITIO/IHEHHE eATeTLHOCTH 10 00pasi]y, HHCTPYKLIMK WJIH 0] PYKOBO/[CTBOM)

3. - IPO/IYyKTUBHBIH (TIJIAaHUPOBaHKME U CAMOCTOSITE/TbHOE BBITIOJTHEHHE /1esITe/IbHOCTH, pellieHre TTPo0/IeMHBIX 3a71ay)
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2.3.TemaTnueCcKUH IUIaH U CO/iepP)KaHue yueOHO! ANCIUIUIMHGI (3a0uHasi hopMa o0yueHuUs1)

HaumMmeHoBaHue pa3jei0B U TeM
Co,qep)Ka}me yqeﬁuoro MaTepHud/id, IPpaKTHYeCKHe 3aHATHA,
CaMoCTOoATE/TIbHaA pa60Ta Oﬁy‘IHIOIJ.IHXCH
O0BeM yacoB
YpoBeHb ocBoeHus, GopMIpyeMble KOMIETeHIIMH, THYHOCTHbIE Pe3y/IbTaThl
Beegenue.

IN

Copep)xaHue yue0HOro MaTepHasa
MaTemaTtuka ¥ HayuUHO-TeXHUUeCKUW TIPOrpecc; MOHATHEe 0 MaTeMaTUueCKOM MO/lelTMpOBaHUU. Posib MaTeMaTUKU B MIOJTOTOBKE CIELIMaIUCTOB CPeIHero
3BeHa >KeJIe3HOI0PO’KHOTO TPAHCIIOPTa U (POPMUPOBAHUM OOIIUX U MPO(}eCCHOHA/TBHBIX KOMITETEHI[HH.

1

2
K 1.3, IIK 2.1, T1K 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocrosTenibHasA pabora odyuarommxcsa Nel

ITpopaboTka KOHCITEKTOB 3aHATUM, YueOHBIX M3/IaHUM U [IOTIOJIHUTETBLHOMN JIMTepaTyphl (10 BOTIPOCaM K pasjiesiaM U TjlaBaM yueOHbIX W3[jaHUM, a TakKe
COCTaBJ/IEHHBIX Ipero/iaBaresem).

Ocy1miecTBieHre TIOMCKa, aHaaM3a U OLIEHKU [IOTIOJIHUTeNbHONW WH(OPMAaLMU M0 CoJepKaHWI0 yueOHOTO marepuana U OMpefie/ieHHI0 3a/jau CBOEro
rpoeCcCHOHATLHOTO U TMUHOCTHOTO Pa3BUTUS

1
Pa3pen 1. MaTemaTuuecKui aHaau3
37
Tema 1.1. [ucddepennuanbHoe U HHTErpajibHOE HCUMC/IeHHE
19
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CopepxaHue yueOHOro MmaTepuasa
@OyHKIMM OJHOW He3aBUCHMMOW mnepeMeHHOU. [Ipenenbi. HerpepbiBHOCTh GyHKUMM. [Ipon3BojHasi, reomMeTpuueckuii cmbicl. VccrnegoBaHve (yHKIMIMA.
HeonpeaeneHnHsiii uHTerpasi. HemocpeacTBeHHOe MHTerpupoBaHue. 3aMeHa TiepeMeHHOM. Onpeje/ieHHbIN UHTerpasl. BerurcieHre oripezie/ieHHOrO0 UHTerpasa.
['eoMeTpuuecKrii CMBICIT OTpe/ie/IeHHOTr0 UHTerpaia. PyHKI[MU HeCKO/IbKUX MepeMeHHbIX. [Ipruio)keHusi MHTerpaa K pelleHut0 MPUK/IaAHbIX 3a7au. YacTHbIe
TIPOM3BO/HBIE.

3

3
IIK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

ITpakTnueckoe 3ausaTue Nel.
BboruriciieHrie Mpou3BOAHOMN C/IOXKHBIX (DYHKI[HIA.
2

3
K 1.3, IIK 2.1, T1K 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTH4yeckoe 3aHATHE Ne2,
BrrurcieHye npocTeMiyx onpeiesieHHbIX UHTeTrpasioB.
2
3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTH4yeckoe 3aHATHE Ne3.
Pacuet conpsbkeHui ¢ MpuMeHeHHeM MMPOU3BOIHOMN B MH)KeHepHOM rpaduke.
0

3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTHueckoe 3ausaTue Ned.
OrnpesienieHrie MaKCMMyMa MOLLHOCTH B L|eTTM [IOCTOSIHHOT'O TOKA C IPUMeHeHWeM MPOX3BO/JHOM.
0
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3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTHueckoe 3ausaTHe Neb.
Bbrumcsienue romiazel v 00beMOB TIPH MTPOEKTUPOBAaHUM OOBEKTOB TPAHCIIOPTa C MPUMEHEHHEM OTpe/|e/IeHHOTO WHTerpaJia.
0
3
IIK 1.3, ITIK 2.1, TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocTosTesibHasi pabora odyuarommmxcs Ne2

[TpopaboTKa KOHCIEKTa 3aHATHs, yueOHBbIX M3[AaHWUM U JIOTIOJIHUTELHON JIUTepaTyphl (10 BOMpPOCaM K pa3jesiaM M I/laBaM Y4YeOHBbIX WU3[aHUM, a TakKe
COCTaB/IEHHBIX TpeMo/iaBaTesieM), TIOMCK, aHA/lW3 W OL|eHKa JOMOJHUTENBHONW WH(OPMAaLMKM TI0 COZIEeP)KaHHI0 Y4eOHOTO MaTtepuana YW OmpeJesieHUI0
npoeCcCHOHAILHO 3HAUMMBIX 3a71au. [ToAroToBKa K MpakKTUYeCKUM 3aHSATHSIM C MCITO/Ib30BaHMEM METOJUUeCKUX PeKOMeH AL rperoaBaTens. OdhopmieHue

OTYETOB I10 IMPAKTUYECKUM 3aHATHAM.
12

Tema 1.2. O0bIKHOBeHHbIe Au(PepeHIATbHbIE yPaBHEHHS

Copep)xanue yue0HOro MaTepHasa
3ajauu, ipuBosiMe K AuddepeHIanbHbIM ypaBHeHusM. [InddepeHianbHble ypaBHeHUs C paszie/siiolUMUCs TiepeMeHHbIMU. OOliiie U YacThbie pelleHus..
OpHopopHele AvddepeHLIManbHble ypaBHEHHs [1epBOro nopsifka. JIHeiiHble 0JHOPO/IHbIe YpaBHEHHs1 BTOPOTO MOPsiJKa C MOCTOSIHHBIMU KO3(QULIMEeHTaMH.

2

3

IK 1.3, IK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

ITpakTnueckoe 3anarue No6
Perienue quddepeHiuaibHbIX YpaBHEHHM MePBOT0 MOPSIIKA C pa3zie/IsStoUMUCS TiepeMeHHbIMU.
2

3
IIK 1.3, IIK 2.1, IIK 3.1, OK 01,
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OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocrosTe/bHasA padoTa odyuaromuxcsa Ne3

[TpopaboTka KOHCIIEKTOB 3aHSTUM, y4eOHOW W /IOTOJHUTENbHOM JMTepaTypbl (M0 BOMpocaM K pa3jesiaM U TJlaBaM y4yeOHOW JTepaTypbl, a TaKKe
COCTaB/IEHHBIX TIpero/iaBartesieM), MOWUCK, aHaaW3 M OL|eHKa JOTOJHUTeNbHON HH(OpMaLy 1Mo cofiep)KaHuio yueOHOrO Marepvana U OIpejie/ieHHI0

npogecCMOHATBHO 3HAYMMBIX 3a/au.

[ToaroToBKa K MpaKTUYECKOMY 3aHSITUIO C MCMO/Jb30BaHUEM METOAWYEeCKUX peKoMeHJalui TiperiofaBaTensi. OdopmiieHue oTyeTa MO MPaKTUUECKOMY

3aHATUIO.
2

Tema 1.3. Paabl

12

CopeprkaHue yue0HOro MaTepuasia

Yucnoble psifibl. CXOJUMOCTb U PacXOJUMOCTb UMCIOBBIX psifioB. IIpusHak cxogumoctu [danambepa. 3HakorepeMeHHbIe psiibl. AOGCOJTFOTHAs U yC/IOBHAst

CXOAUMOCTH psifioB. VIHTerpanbHbii pu3Hak Ko, [Tpu3sHak Jleiibauia. CreneHHble psifibl. Psaapr @ypee.

0

3
K 1.3, I1IK 2.1, T1K 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTHueckoe 3aHsaTHe Ne7

Pa3noxenue GpyHkuui B psif Pypbe.
0
3
IIK 1.3, I1IK 2.1, TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTHueckoe 3aHsaTHe Ne8
Pacuer s/1eKTpr4eCKyx Lierell HeCUHYCOUJA/IBHBIX ITePUOAUYECKUX TOKOB C IIPUMeHeHneM psifioB Dypbe.
0
3
K 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30
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IIpakTHueckoe 3aHsaTHe Ne9
OrleHKa pe3y/bTaTOB TECTOBOTO 3KCIiepuMeHTa 3Q(eKTUBHOCTA pabOThl MeXaHM3MOB M 000OpPY/JOBaHHMS Ha ’KeJIe3HOJOPO’KHOM TPAHCIIOPTe I10 CPeZCTBaM,
ompeJienieHre CXOAMMOCTH UKCIOBOTO psifia TI0 Npu3Haky [lanambepa.

0

3
K 1.3, IIK 2.1, T1K 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocTosTeibHasA padora odyuarommxcst Ned

[TpopaboTKa KOHCIIEKTOB 3aHATH, yueOHbIX WM3ZlaHUH U [IOTIOJIHUTEe/IBHOM JMTepaTypsl (10 BOMpocaM K pasfiesiaM U IJiaBaM yueOHbIX W3/IaHMM, a Takke
COCTaB/IEHHBIX TIperofiaBaTesieM), TIOUCK, aHA/MM3 M OLleHKa JOIO/HUTEeIbHOM HMHGOpMalMy Mo cofiep)kaHWio yueOHOro Marepuana M OIpefeseHUI0
NpoQeCcCUOHaTBHO 3HAYMMBIX 3aau.

[MogroroBka K NpakTUUeCKUM 3aHSTUSM C MCII0/Ib30BaHHMEM MeTOAMYEeCKHUX peKoMeHJalmi mnpernogasarens. OdopmieHre OTYETOB MO MpPaKTUUECKUM
3aHATUAM.

12
Paszgen 2. OCHOBBI JUCKPETHOU MaTeMaTHKH

10
Tema 2.1. OCHOBBI TEOPHH MHOXKECTB

3

CojepkaHue yueOHOro MaTepuasia
MHO>KeCTBO U ero 3j1eMeHThI. [TycToe MHO>KeCTBO, TIOZIMHOYKECTBA HEKOTOPOT0 MHOXKeCTBa. Ornepariuy Haji MHOKecTBaMu. OToOpakeHHe MHOXKeCTB. [ToHsITHE
byHKLUM ¥ crioco0bl ee 3a/1aHusT; KOMITO3ULIMS PyHKIMNA. OTHOIIEeHUS; X BU/IbI U CBOMCTBA. [Juarpamma BeHHa. UncioBbie MHOYKeCTBa

0

2
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocrosiTesibHass padora o0yuaromuxcs Ne5
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[TpopaboTKa KOHCTIEKTOB 3aHSITUM, yueOHBIX W3JaHUM U JOTIOJHUTETBHOM JUTepaTyphl (10 BOMPOCAM K pa3fiesiaM U TjlaBaM yueOHBIX W3/JJaHUH, a TakKe
COCTaBJIeHHBIX Mpero/iaBaresiem). PerieHue 3a1au ¥ yripa)KHEHUIA.
3

Tema 2.2. OcHoBBI Teopuu rpagoB

CopeprkaHue yue0HOro MaTepuasia
WcTopust BO3HUMKHOBeHHs1 MOHATUS rpada. 3afauu, NpUBOAALIMe K MOHATHIO rpada. OmnpeneneHuve rpada, BUAbl rpadoB: TMOJHbIE, HETOIHbIE. DJIeMEHThI
rpaca: BepiuuHbI, pebpa; cTerneHb BepiuHbL Llukn B rpade. Ces3aHHble rpadeul. [lepeBbs. OpreHTHpPOBaHHBIN rpad. V300pakeHue rpada Ha TIOCKOCTH.
[TprmeHeHMne Teopuu rpadoB MpU pellieHUH MPodecCUoHaTbHbIX 33[jau B 5)KOHOMUKE U JIOTUCTUKE.

0

2
IIK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTnueckoe 3ansaTue Nel(
ITocTpoenue rpada 1o yCcaoBHIO CUTYalMOHHOM 3a/lauM: B yTIpaB/ieHUM UH(PPACTPYKTypaMuy Ha TPaHCIIOPTe; B CTPYKType B3auMO/IeHCTBUSI pa3/IMUHbIX BUIOB
TPaHCMOPTa, B JOPMUPOBAHMH TEXHOJIOTMYECKOT0 [IMK/Ia OKa3aHHWsl YCIyT Ha TPaHCIIOpTe.

0

2
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocTosiTesibHasi padora o0yuaromuxcst Ne6
[TpopaboTKa KOHCITEKTOB 3aHATHM, y4eOHOW W [IOTIOJTHUTEbHOW JMTepaTypbl (MO BOMPOCAM K pa3je/iaM W TJjlaBaM Y4eOHOW JIUTepaTypbhl, a TaKKe
COCTaBJ/IeHHBIX TpernozaBaresneM). [TofroToBka K MpakTHYeCKOMY 3aHSITHUIO C MCIO/b30BaHWEM MeTOMYeCKUX peKOMeHJalmi npernogasartess. OdopmieHre
MPaKTUUeCKUX 3aHATUI U OTUETOB.

7

Pasgen 3. OcHOBEI TEOPHUH BePOATHOCTH M MaTeMaTUYeCKOH CTaTUCTUKH

23
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Tema 3.1. BeposaTHoCTb. TeopemMsbl C/10)keHUsI 1 YMHO)KeHHMSI BepOSATHOCTeH

CopeprkaHue yue0OHOro MmaTepuasia
[ToHsATHE COOBITHSI U BEPOSTHOCTH COOBITHS. [JocTOBepHBIE M HEBO3MOKHBIE COOBITHS. Kilaccuueckoe oripeie/ieHHe BepOSTHOCTH. Teopema CIOXKeHHs
BeposiTHoCTel. TeopeMa yMHOKeHUsI BeposiTHOCTel. [IprMeHeHYe Teopry BePOSITHOCTU TP pellieHrnH NMpodeCcCHoHaMbHbIX 3a7iau.

0

3
TK 1.3, TTK 2.1, TIK 3.1, OK 01,
OK 02, JIP 2, JTP 4, JTP 23, JIP 30

ITpakTnueckoe 3ansaTue Nell
PemieHve npocreiiyx 3a/jau Ha onpefiesieHrie BePOSITHOCTU C UCI0/Ib30BaHUEM TEOPEMbI C/I0XKEeHHsI BEPOSITHOCTEH.

1

3
K 1.3, IIK 2.1, TI1K 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

ITpakTnueckoe 3ansaTue Nol2

PerieHre 3a/1a4 Ha HaXOyK/leHUe BEPOSITHOCTU COOBITHS TIPH M3yUeHWH U TUIaHUPOBaHUM PhIHKA YC/IyT Ha TPaHCIIOpTe.
1
3

MK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocTosTesibHasA padora odyuarommxcs Ne7
[TpopaboTKa KOHCIEKTOB 3aHSATHM, Yy4eOHOM W [AOTOJHUTETbHOW JMTepaTypbl (M0 BOMpocaM K pa3zienaM U TJiaBaM Yy4yeOHOUM JMTepaTyphbl, a TaKxke
COCTaB/IeHHBIX TIperofiaBaresieM), TMOUCK, aHa/lW3 M OLleHKa /OIMOJHUTeNbHOM WH(GOpMAalMU T0 COJep>KaHUI0 yueOHOro Marepuasa U Orpefe/ieHHI0
ripo¢eCcCUOHAIBHO 3HAYUMBIX 3a7iau.
[MogroroBKka K MpakTHUUeCKUM 3aHSATUSM C MCII0/Ib30BaHUMEM MeTOAMYeCKHWX peKoMeHjalui TmipernofaBaresnsi. OdopmieHre OTUETOB MO MpPaKTUUECKUM
3aHSATHSIM.

25



Tema 3.2. CnyuaiiHasi Be/IMUMHA, ee QyHKIUA pacnpeje/ieHus

CopeprkaHue yue0OHOro MmaTepuasia
CnyuaiiHasi BeinuMHa. [JuckpeTHasi U HerpepbIBHasl CTyvaliHble BeJIMYUHBI. 3aKOH pacrpeziesieHust Cy4aliHOW BeJTMUUHBI.
0

3
IIK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 3030

IIpakTnueckoe 3ansaTue Nel3
ITo 3ajaHHOMY YC/IOBUIO ITOCTPOEHHE PSZIOB pacrpe/ie/leHust CJIy4YaliHOW BeJIMUVHBI.
0

3
K 1.3, IIK 2.1, T1K 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocrosTesnbHasA padora odyuarommxcs Ne8

ITpopaboTKa KOHCITEKTOB 3aHATHH, yueOHbIX M3/aHUK U IOTIOJHUTEbHOM MUTeparyphl (M0 BOIMPOCaM K pa3ziesiaM U r7laBaM yueOHBIX W3[jaHWM, a TakKkKe
COCTaBJ/IeHHBIX TIpero/iaBaTtesieM), TOUCK, aHaIM3 WM OLeHKa [OTOJHUTeNbHON WH(OpPMALM TI0 COZep)KaHWI0 yueOHOTO Marepwiania W Orpe/iesieHHI0
nipodeCCUOHATBEHO 3HAYMMBIX 3a/]au.

[MoaroroBKa K MpaKTUUECKOMY 3aHATHIO C MCII0/b30BaHMEM MeTO/MUecKMX peKoMeHjalui mnperogaBarens. OdopmieHre OTUETOB MO TMPAKTHYECKOMY
3aHSITUIO

6

Tema 3.3. MaTemaTHueckoe 0)XH/JaHHe U JUCIIEPCUSA C/IyYalHOH Be/TUUYUHBI

8

CojepkaHue yueOHOro MaTepuasia
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MartemaTtnueckoe OKUJaHWE AUCKPeTHOM Cay4yallHOM BenWuuHbl. /Jlucriepcusi ciayvaiiHOM BennuuHbl. CpefHee KBaJpaTMUHOE OTKJIOHEHWe C/1ydaliHOW
Be/TMUMHBI.
0

3
K 1.3, IIK 2.1, T1K 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTueckoe 3ansarue Nel4
HaxoxxeHre MaTeMaTHUeCKOro 0XKUJaHusl, JUCIIePCUU U CpeJJHero KBaJpaTUUHOTO OTK/IOHEHHSI IMCKPETHOM CTy4aliHOW Be/TMUMHBI 3aKOHOM pacrpe/ie/ieHusl.
0

3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTnueckoe 3aHsaTHe Nel5
PerrieHne 3a/jau Ha HAXOXKJeHHe MaTeMaTHYeCKOT0 OXKMJAHUS U JWCTIEPCUU TIPH OLjeHKe 3(h(eKTUBHOCTH 3aKa30B U 00C/Ty)KUBaHUsI TIOTpeOuTesiel yciyr u
TIpU OLIeHKe CUCTeM Ha/le)KHOCTH, 6e3011acHOCTH M KauecTBa YC/IyT Ha »KeJle3HO0PO’KHOM TPaHCIIopTe.

0

3
MK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocrosTennbHasA padora odyuarommxcs Ne9
[TpopaboTKa KOHCIIEKTOB 3aHSATHM, Yy4eOHOM W [OTOJHUTENbHOW JMTepaTypbl (M0 BOMpocaM K pa3zienaM U TIJiaBaM Y4yeOHOM JMTepaTyphbl, a TakKxke
COCTaBJIeHHBIX TperofaBaresieM). [10AroToBKa K MpakTUYeCKHUM 3aHSATHSIM C MCIO/Ib30BaHUEM MeTOJUuecKUX peKoMeHJalui mnpernojaBaTens. OpopmieHue
OTYeTOB TIO MPAKTUYeCKUM 3aHsATHsM. OCyIIiecTB/IeHHe TIOMCKA, aHa/kM3a U OLeHKH JIOTIONTHUTeTbHOM MH(OPMAIUY 10 CO/lepKaHHI0 yueOHOro Marepuana u
oripe/ie/ieHHIO MPogeCCUOHATBHO 3HAUMMBIX 3a7iau. OnpesiesieHre METOZIOB U CMIOCOOOB BBINOJ/IHEHHS TTPOQeCCUOHATBHBIX 3a/iay, OLjeHKa UxX 3(deKkTUBHOCTH
Y KauecTsa.

8

Pa3pgen 4. OcHOBHBIE UHC/ICHHBIE METObI

Tema 4.1. Unuc1eHHOe UHTErpUpPOBaHUe
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CopeprkaHue yue0OHOro MmaTepuasia
[ToHsiTHE O UYMC/IEHHOM WHTerpupoBaHud. DopMy/bl TIPUOIMKEHHOTO WHTErpPUPOBAHMS, OCHOBaHHble Ha HWHTEPIOJISIUOHHBIX (opmynax HbloToHa.
[IpyMeHeHWe YMC/IEHHOTO WHTETPUPOBAHUS TIPU pellleHuH TMpodecCuoHaNbHBIX 3afiau. PopMysibl TIPSIMOYTroabHUKOB. dopmysa Tpareiuii. Popmyna
Cumricona. AGCosOTHasE TIOTPELTHOCTD TIPH YMC/IEHHOM UHTErPUPOBaHUU.

0

2
IIK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTnueckoe 3ansaTue Nel6

BbIuriciieHre UHTErpasioB 1o (popMysiaM NpsSIMOYTOILHUKOB, Tparieluii U ¢dopmyse CumricoHa. OlleHKa MOrpeliHOCTH.
0
2

K 1.3, IIK 2.1, T1K 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocTosiTesibHasi padora ooyuarommxcs Ne10
[TpopaboTKa KOHCIIEKTOB 3aHSTWUM, y4eOHOW W JIOTOJHUTENbHOM JMTepaTyphbl (M0 BOMpOcaM K pa3je/iaM U TJlaBaM y4yeOHOW JIMTepaTypbl, a TaKkKe
COCTaB/IeHHBIX TIperofiaBatesieM). [10roToBKa K MpakTUYeCKOMY 3aHSITHUIO C MCIIOb30BaHHEM METOJUUeCKHUX pPeKOMeHZALuid npernogasaTerns. OdopmieHre
OTYeTa IO MpaKTUYeCKoMy 3aHsTHi0. OcylrieCcTBIeHre TOMCKa, aHa/Ii3a W OL[eHKH JIOTIOJTHUTEeIbHON MH(OPMALUH 110 COZiep’KaHuI0 yueOHOTO Marepuana U
orpe/ie/ieHHrIo MPodeCcCrOHaNTBPHO 3HAUMMBIX 3a7ad.
OripezienieHrie MeTO/Ia U CIIoco0a BBITIO/THEHUSI TIPO(eCCHOHABHBIX 3a/1au, OLleHKa UX 3 (PEeKTUBHOCTH U KauecTBa.

6

Tema 4.2. UucieHHoe auddepeHIpoBaHe

CopeprxkaHue yueOHOro Mmarepuasia
UucnenHoe guddepenuyposanre. Popmysbl TpuOMmKeHHOro AvddepeHIMPOBaHMs, OCHOBaHHbIE HAa WHTEPIOSLHMOHHBIX Qopmynax HeroToHa.
[MorpeniHoCTh B OTpe/ie/ieHHH MPOU3BOHOM.
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0

2
IIK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTnueckoe 3ansaTue Nel7

PerieHue 3a/1au Ha HaXO>K/I€HUE 10 TaOTMUHO 3aZiaHHOM GyHKIMY (Tipu 1= 2 ), GYHKLMHY, 3aJaHHOW aHA/TUTUUECKH.
0
2
K 1.3, TIK 2.1, T1K 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTHueckoe 3aHsaTve Nel8
VccnepoBanne CBOMCTB 3TOM (yHKUMU A oripefeneHus 3(GeKTUBHOCTY TJIAHMPOBAHWSI TEXHMUECKOro IMK/IAa 3KCIUTyaTaldM 3/1eKTPOCHabKeHHs Ha
JKeJIe3HO/I0PO’KHOM TPaHCIIOpTe.

0

2

K 1.3, IIK 2.1, T1K 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocTosnTenbHasA padora odyuarommxcs Nell

ITpopaboTKa KOHCITEKTOB 3aHSITMM, y4ueOHOW W JOIOJHUTeBHOM nuTeparyphl (M0 BOMpOCaM K pasfiesiaM M TI7laBaM YyueOHOM J/MTepaTyphl, a TaKke
COCTaB/IeHHBIX Tpero/iaBaresieM).JIIoAroToBka K MpakTHYeCKOMY 3aHATHIO C UCIO/Ib30BaHWEM MeTOJUUecKMX peKoMeHzaluid npernogasaresnsi. OdopmieHue
OTYeTa I0 TMPAKTUYeCKOMY 3aHATHIO. PellleHHe CUTYallMOHHBIX U TIPOM3BOZCTBEHHBIX (IPOdecCHOHaNbHBIX) 3a/ad, OrpejiesieHrHe CriocOO0B BBITIOTHEHUS
npodecCMOHANMBHBIX 3aZlay, OLleHKa uX 3¢¢eKTUBHOCTM M KauecTBa. OcylljeCTB/eHMe TOMCKa, aHaau3a U OLIeHKU JOMOJHUTeNbHOW HMH(pOpPMaLuu Mo
CoZiep>kaHUIO0 yueOHOro mMartepuasa v orpefie/ieHHIo TIpodeCCMOHATBHO 3HAUMMBIX 3a/iau. Orpe/iesieHre MeToZa U crioco0a BBITIOTHEeHUsT PodeCcCrOHaTbHBIX
3a/iay, oLleHKa UX 3 (QeKTUBHOCTU U KaueCTBa.

6

Tema 4.3. Unc/ieHHOe pelleHHe 00bIKHOBEHHBIX JU((epeHIHa/TbHBIX YPAaBHeHHH
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CopeprkaHue yue0OHOro MmaTepuasia
[TocTpoenue vHTerpanbHOM KpHUBOM. MeTo | Jtinep
0

2
IIK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTnueckoe 3ansaTue Nel9
OnpejiesieHre KOJMUECTBA 3/1€KTPO3HEPrUM, 3aTpaueHHOW Ha TATY M0e3/10B B 3aBUCMMOCTH OT I/IaHa U MPOQU/Is MyTH C UCT0/Ib30BaHWeM MeToza Jiiiepa,
peltieHre 0OBIKHOBEHHBIX UM depeHINaTbHBIX yPaBHEeHHMA

0

2
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocrosiTesibHass pabora o0yuaromuxcs Nel2
[TpopaboTKa KOHCITIEKTOB 3aHSTHH, YueOHBIX W3/IaHWN W IOTIOIHUTETbHOU JIMTepaTyphl (10 BOMPOCAM K pa3jesiaM U IylaBaM yueOHBIX W3/IaHHWM, a TakkKe
COCTaBJ/IeHHBIX TpernozaBaresneM). [ToAroToBka K MpakTHYeCKOMY 3aHSITUIO C MCIO/b30BaHWEM MeTOJMYeCKUX peKoMeHJalmi npernogasartess. OdopmieHre
OTuUeTa TI0 MPAKTHUeCKOMY 3aHSTHIO. PellleHHe CHTYal[MOHHBIX M TIPOM3BOACTBEHHBIX (MPOdeccroHaNbHBIX) 3a/au, OrpejesieHHe CrocOO0B BBIOTHEHHS
rpo¢eCcCUOHA/BbHBIX 33/]a4, OLleHKa UX 3(P(eKTUBHOCTH M KauecTBa.
[ToaroroBka K 3K3aMeHy.
Temarrka coobirieHuid (J0K/1aZi0B) MPUK/IaJHOTO XapaKTepa:
VcTopysi CTaHOBI/IEHUSI TEOPUU UCCIe0BAHKS OIepaLyi Kak HayKu.
Teopus pacrvcanus.
Meto/p! I/IaHUPOBAHUS.
[IprmMeHeHte TeOpUU KUCCIIeIOBAHKS OTlepalvii MU pellieHnH MpodecCUOHaNTBHBIX 3aJau B 006/1aCT (OPMHUPOBAaHKS TEXHOIOTHYeCKOro LIMK/Ia SKCIUTyaTalii
MallIMH 1 000pyZI0BaHus Ha TPaHCHopTe (yrpaB/eHre HH(GPaCTPYKTypaMH Ha »KeJle3HOJJ0PO’KHOM TPaHCIIOpTe).
CTpyKTypa 1 B3aMMO/IelICTBHEe Pa3/IMUHbIX BU/IOB TPAHCIIOPTA.
[TprMeHeHMe CHCTeM OLIeHKU HaZIeXKHOCTH M 6e30MacHOCTH paboT Ha »Kesie3HOJOPO’KHOM TPaHCITOpTe.
6
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HPOME)I(YTO‘IHHH aTTeCcTanmuAa: 3K3dMeH

Bcero:
90

Jly1st XapaKTepUCTUKK YPOBHSI OCBOEHMsI yueOHOTO MaTepHasia UCIIO/b3YIOTCS CaeAyoiye 0003HaueHus:
1. - 03HaKOMUTEJIbHBIY (Y3HaBaHWe paHee U3yUeHHbIX 00bEKTOB, CBOMCTB);

2. - PerpoyKTUBHBIN (BBITIO/IHEHHE eATeTLHOCTH 10 00pasi]y, HHCTPYKLIMK WJIH 0] PYKOBO/[CTBOM)

3. - IPO/IyKTUBHBIH (T/IaHUPOBAHHE Y CAMOCTOSITE/TbHOE BBITIO/IHEHHE JIesTe/IbHOCTH, pellieHre IPo0/IeMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIU3AIIAY ITPOT' PAMMBI YUEBHOM JUCITUILINHEI

3.1 TpeGoBaHusA K MUHUMAILHOMY MaTe€PUA/IbHO-TEXHHYECKOMY 00ecredeHHIo
YuebHast JUCLMITIVHA peau3yeTcsi B yueOHOM KabHHeTe MaTeMaTHKHU.
O6opyzoBaHre yueOHOro KabuHera:

- TI0CaZlouyHble MecTa M0 KOJIMUeCTBY 00yUaroLuxcs;

- pabouee MecTO TperofiaBaTe’is;

- MeTOjuYecKre MaTepuasbl 110 JUCLIUIUIVHE.

TexHuueckude cpejcTBa oOyueHUss paboyero mecra TIperojaBaTesisi: KOMITbIOTEpHOe
obopy/Zi0BaHHe, KOTOpOe JI0/DKHO COOTBETCTBOBAaThH COBPEMEHHBIM TpeOOBaHHSIM 0€30MacHOCTH U
Ha/IE>KHOCTH, TIpelyCMaTPUBATh BO3MOXXHOCTh MHOTO()YHKIIMOHAILHOTO MCII0/Th30BaHUsI KaOWHETa, C
11eJIbI0 M3yUeHHsI COOTBETCTBYIOLIeN AWCHUIUIMHBI, MyJIbTUMeIHNIiHOe 000pyZoBaHue (TIPOEKTOp M
TIPOEKLIMOHHBIN 9KPaH WM UHTePAKTUBHAs 10CKa), TOKalibHasi CeTh C BbIX0J0M B Internet.

HavmveHOBaHve CrHieLMasbHOTO —TIOMeIeHWs: yueOHasi ayJgWTOpHsS /s TIPOBeJeHHs
MPAaKTHUUECKUX 3aHSITUH, TPYIOBBIX KOHCYJ/IbTALMH, WHIUBHUIYaJbHBIX KOHCYJIbTAL[WM, TEKYLIEro
KOHTDOJIS, TIPOMEXYTOUHOW aTTeCTal[uH, OCHalleHHble OO0OpyZOBaHMEM W TeXHUYeCKUMHU
cpeAcTBaMu O0yYeHHsl, a TakKe UMTa/lbHBIA 3aj, TOMelleHWe [Jii CaMOCTOSITe/IbHOW paboThI C
poctyniom K cetu «MHTepHeT 1 DVOC. OCHaIleHHOCTh: KOMIUIEKT y4eOHOU Mebenmu, HOYTOYK,
TIPOEKLIMOHHOe 000pyAoBaHKe (MyTbTUMeUHHBIN TTPOEKTOP U YKPaH).

Hepeqeﬂb JINII€H3UOHHOI'0 u CBOGO]I[HO PacrmpoCcTpaHaA€MoOro MNporpaMMHOro

obecrieueHust:
CucremHoe u npuxkjagsoe I1O

Ne HanmenoBanue Ne nmuuieH3nn

n/n
1 |Microsoft Office Professional Plus 2007 Russian Academic OPEN NL | Microsoft Open License 45411155
2 |MSDN Platforms OLP License: 66224071
3 |Microsoft Office Professional Plus 2010 Russian Academic OPEN NL Microsoft Open License 60369058
5 |Microsoft Office 2013 Russian Academic OLP NL Microsoft Open License 65785999
6 |Microsoft Windows 10 Microsoft Open License 65785999
8 |Mathcad Education 14 60-a4-4c-72-c7-cl
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konrent-¢puastp SkyDNS F0-05109

IIporpammuoe o6ecrieueHue o GNU General Public License (cBo6oagH0 pacnipocTpaHsieMmoe)

Ne [TepeueHs
1 | Open Office

2 | Moit Oduc

4 | MatchStudio

IIpu u3yyeHUH AMCHUILUIMHBI B opMaTe 3/1eKTPOHHOI0 00yueHHs C MCI0/Ib30BaHHEM
JAOT:

[Tporpammel f/1s1 BUZieokOH(pepeHLuii: Zoom Cloud Meetings, fAnfekc TeneMocT.

OnektpoHHas nargopma Moodle.

3.2. UndopmanyoHHoe ofecneyeHne peaju3anuy MpPOrpaMMbl

[7nsi peanv3aluu rporpammbl 6ubMoTeuHbI (OHJ 00pa3oBaTebHOM OpraHMU3alyu [JO/DKeH
VUMeTb TleyaTHble W/WIM S7eKTPOHHble oOpa3oBaTenbHble W WH(OPMALMOHHBIE PECYpChI,
peKoMeH/lyeMble /I/1s1 MCI0JIb30BaHus B 00pa3oBaTelbHOM IpoLiecce.
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IlepeueHb yueOHBIX U3AAHUI, JOTIO/THUTE/THHON UTepaTypbl IHTEpHeT-pecypcoB, 6a3bl
JAHHBIX 0MO/THOTeUHOro (hoH/a:

3.2.1 OCHOBHBIE HCTOUHUKH:

1. Tonuapenko, B. M., DsieMeHTbI BbICIIIEM MaTeMaTUKH. : yuebHUK / B. M. 'oHuapeHkKo, JI.
B. Jlunaruna, A. A. PeiioB. — Mockga : KnoPyc, 2024. — 363 c. — ISBN 978-5-406-13414-6. —
URL: https://book.ru/book/954527. — TeKCT : 5/1eKTPOHHBIM.

3.2.2 [lonio/THUTE/IbHbIE UCTOYHHKM:

2. Bammakos, M. 1., MaTtemaruka : yue6HuK / M. U. BammmakoB. — Mocksa : KHoPyc, 2024.
— 394 c. — ISBN 978-5-406-12450-5. — URL: https://book.ru/book/951555. — TekcT :
3JIEKTPOHHBIU.

3. Cegpix, U. 1O., [JuckpeTHas MaTemaTHWKa : yuebHoe mocobue / M. FO. Cegpix, FO. b.
I'pebenmuykoB. — MockBa : KuHoPyc, 2022. — 329 c. — ISBN 978-5-406-09534-8. — URL.:
https://book.ru/book/943182. — TeKCT : 3/1eKTPOHHBIN.

3.2.3 Ilepeuens npodeccHoHANBHBIX 0a3 AAHHBIX U WH(OPMALMOHHBIX CHPaBOYHBIX
cUCTeM:

4. DnekTpoHHasi Oub6/MOTeKa YueOHO-MeTOAWYECKOTO ILjeHTpa M0 o00pa3oBaHHI0 Ha
JKeNe3sHOZIOPO’)KHOM TpaHcIopTe : opuimanbHbid cait. — URL : https://umczdt.ru/books/. —
Pexxum focTyna: iJisl aBTOpU3. MoJib30BaTesiell. - TeKCT : 3/71eKTPOHHBIIA.

5. Jlanb : snekTpoHHas bubmoTteunas cucrema. — URL : https://e.Janbook.com/. — Pexxum
J0CTyma: Ji/1s1 aBTOPU3. T0/b30BaTesel. - TeKCT : 5/1eKTPOHHBIM.

6. BOOK.ru: snekTpoHHO-O6ubmoTeunass cucrema : caiit / KHOPYC : u3parensCTBO
yuebHo#t muTepatypbl. — URL : https://book.ru/. — Pexxum goctyna: fi/isi aBTOpHU3. M0JIb30BaTesiei
- TexcT : 3/1IeKTPOHHBIN.

7. eLIBRARY.RU : HayuHasi 3/1eKTpOHHasi 6ubsimoTeka : caiit. — Mockga, 2000. — URL :
http://elibrary.ru. — Pexxum goctyna: Ajis 3aperucTpup.. rosib3oBaTtesneil. — TeKCT : 371IeKTPOHHBI.
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4. KOHTPOJIb Y1 OIIEHKA PE3YJ/IbTATOB OCBOEHUS YYEEHON

JCITATL/TMHBI

KoHTponb ¥ OlleHKa pe3y/JbTaTOB OCBOEHUWs] yueOHOW [JUCLMIIMHBI OCYIIeCTB/ISeTCs
riperiofiaBaTesieM B Tpoliecce TPOBeJieHUs] TeOpeTUYeCKUX, MPAaKTUUeCKWUX 3aHSTUM, BBIMOTHEHUS
o0yyarIUMUC UHAUBUYaTbHBIX 3a/laHWM (TTOArOTOBKU COOOILeHUI U JOK/Ia/IoB).

[TpomexxyTouHasi aTTecTalys B hopMe 5K3aMeHa.

Pe3ysbTaTsl 00yueHus
(¥, 3, OK/TIK, JIP)

IToka3zaTenu oLleHKH
pe3y/ibTaToB

dopma 1 MeTo/ibI
KOHTPOJIA M OL[eHKH
pe3y/IbTaToB 00yueHHs

YMeTh:

¥1 - mpumeHsATb MareMaTUueCKUe | IPUMEHeHHWe MaTeMaTUYeCKUX | SKCIepTHoe

MeToAbl  AuddepeHIMaTbHOTO | | METOJ0B AuddepeHIIManbHOrO | Hab/mo[eHHe u
WHTErpaJibHOrTO0  WCUYMCJIEHUS] /ISl | U WHTErpajilbHOrO0 MCUMC/IeHUsl | OL|eHKa Ha
peliieHust Mpo(eCCUOHABHBIX 3a/lay; | IPM  pellleHuM  3ajlad = C | T[POBEPOUHBIX

[IK 3.1 [IpaKTUYeCKUM COZepyKaHueM paborax 51
OK 01, OK 02 MPAaKTUYECKUX

JIP 2, JIP 4, JIP 23, JIP 30 3aHATUIX.

Y2 - [pumeHsiTh OCHOBHbIE | IPUMeHeHue OCHOBHBIX | TeKyluii KOHTPOJIb:
TOJI0)KEHHUSI TEOPUM BEPOSITHOCTEM U | TIOJI0XKeHUH TEOpPUM | TeCTUPOBaHWUE,
MaTeMaTUueCKOW  CTaTUCTUKHA B | BEpPOSITHOCTeM 1 | BBINOJIHEHUE
ripoecCcroHa/IbHOM [lesTeTbHOCTH MaTeMaTUUeCKOW  CTAaTUCTUKU | IPAKTUUYeCKUX

MK 1.3, TIK 2.1, [IK 3.1 Mpyd  pellleHud  3alad  C | 3aHATUH U
OK 01, OK 02 MPaKTUYECKUM COZiep>KaHueM MPOBEPOYHBIX PaboT,
JIP 2, JIP 4, JIP 23, JIP 30 BBITIO/JTHEHUS

¥3 - wucnosib3oBaTh TIpUEMBbI U | TIPUMEHeHUe TeopeTUYeCKUX | HWHAWBU/Ya/TbHBIX
MeTOJbl MaTeMaTUUeCKOro CHHTe3a | (JakTOB MpY pelleHuy 3ajau, | 3aflaHuii (coobijeHws,
u aHajm3a B pa3/IMyHbIX | MPOSIBIEHUE CII0COOHOCTY | [OKJIazbl).

npodeCcCUOHAIbHBIX CUTYaLUsX.

pa3dupaThCs B MaTeMaTUUeCKUX

IIpomedsrcymouHas
ammecmayus: 3K3amMeH

IIK 1.3, IIK 2.1, [IK 3.1 MeToJax, HeoOXOAUMBIX IS
OK 01, OK 02 paboTel TO  CIELUaTLHOCTH,
JIP 2, JIP 4, JIP 23, JIP 30 pYMeHeHre HaBBIKOB
00pabOTKH UMC/IOBBIX JAHHBIX
3HaTh:
31 - OCHOBHbIE MOHATHUS W METOJbI | BJaJileHUe TEePMUHOJIOTHEN
MaTeMaTHh4yeCcKo-J10ru4eckoro npeIMETHOMN obsacTy,
CMHTe3a W aHa/u3a JIOTMYEeCKUX | KOPPEKTHOe WCTI0/Ib30BaHHe
YCTPOUCTB MaTremMaTUYeCcKod  CHMBOJIVKH,
MK 1.3, TIK 2.1, TIK 3.1 000CHOBaHMe BbIOOpa
OK 01, OK 02 MaTemMaTUYeCKUX METO/0B MpU
JIP 2, JIP 4, JIP 23, JIP 30 pellieHUH MIPUKJIaJHbIX 3a/iau
32 - peliaTh MpUK/IaZHbIE | COOTBETCTBUE BbIOpaHHBIX
3/71eKTPOTeXHUYECKHe 3a/lauv | METOZIOB Lie/isiM W 3a/iayaM,

MeTO/,0M KOMIT/IEKCHBIX YHCell
IIK 3.1

OK 01, OK 02

JIP 2, JIP 4, JIP 23, JIP 30

000CHOBaHHe BbIOOpa u
TIPUMEHEHUsT METOZIOB u
criocobOB  pellieHUst 33y,
TIpUMEeHeHVe HaBBIKOB

00pabOTKH UMC/IOBBIX JJAHHBIX

9KCIIepTHOe
HabojeHne u
OLleHKa Ha
TIPOBEPOYHBIX
paborax u
MPAaKTUYeCKUX
3aHSTHUSIX.

TeKy1uii KOHTPOJIb:
TeCTUPOBaHUe,
BBLITIO/THEHHE
MPAKTUYECKUX
3aHATUI u
MPOBEPOYHBIX PaboT,
BBITIOTHEHUST
VH/IUBU/YaTbHbIX
3ajaHuk (coobireHus,
JIOK/Ia/ibl).
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IIpomedxcymouHas

ammecmayus. 3K3dMeH
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5. IEPEYEHD UCIIOJ/IB3YEMBIX METO/J1OB OBYYEHUSA

5.1 ITaccuBHBbIE:

- JIeKLUU TpaJULIMOHHbIe 0e3 MpUMeHeHUs MYJIbTUMeJUNHBIX CpelCcTB U 06e3 pa3iaToyHOro

MaTepHaa;

- CeMHHapbl, NMPerMYyILeCTBEHHO B BUJe 00CYX/eHUs J0K/Ia/0B CTY/I€HTOB 10 TeM WU WHBIM

BOIpOCam;

- caMOCTosITe/IbHbIe ¥ KOHTPOJIbHBIE Pa0OThI;

- TeCTb];

- YTeHHe U OTpoC.
(83aumooeticmeue npenodasamens Kak cydsekma ¢ o0yuarowjumMcsi Kak 06seKmom no3HasamenbHol
desime/sibHOCMU).

5.2 AKTHBHBIe M HHTepaKTHBHBbIe:
- aKTMIBHbIE ¥ MHTE€PAKTHUBHbIE JIEKLIVY;
- pabora B rpymnmax;
- [IeJIOBbIE W POJIeBbIE UTPhI;
- UTPOBBIE YIIPAKHEHUST;
- TBOPUECKHeE 3a/IaHMs;
- pelieHye TIPO0J/IeMHBIX 3a7iay;
- aHa/IM3 KOHKPETHBIX CUTYal|WK;
- MeTO/], MO/1yJIbHOT'0 00yueHws;
- TIPaKTHUeCKHUI IKCIIePUMEHT;
- obyueHUe C UCI0/Ib30BaHHEeM KOMIbIOTePHBIX 00yUaroIixX Mporpamm;
(83aumooleticmeue npenodagamenss Kak cybsekma ¢ obyuarowumcs Kak —cybvekmom
no3HaseamebHoOl 0esimeabHOCMU).
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