MHAHHUCTEPCTBO TPAHCIIOPTA POCCUMCKOM ®EJEPAIIAN
OEJEPAJIBHOE 'TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJ/IBHOE
YUYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMUSA

«POCCHUMUCKHUA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MHUMT)
MOCKOBCKHWH KOJJIEJI’K TPAHCIIOPTA

PABOYAS ITPOI'PAMMA JTUCIUAITINHBI
EH.01 MATEMATHUKA

10 CNeHAJIBbHOCTH
23.02.01 Opranusanus nepeBo30K 4 ynpapjeHue Ha TPaHcHopTe (M0 BUIaM)
(1J141 2KeJ1e3HO/I0POKHOT0 TPAHCIIOPTA)

Mocksa 2022



OJZIOBPEHA
IIpemqverHOH (IMKIIOBOI) KOMHUCCHEH
ITpotoxon ot 24 deppams 2022 r. Ne7

Ilpencenare
7§ ~—H.B. Tpakuu

IIpenmerHO# (IUKIIOBOIT) KOMECCHER
ITporoxox ot 24 despans 2022 r. No7

HpeﬂceﬂaT;/ .I".B. 3acopuHa

TIACOBAHO
" METOOUICCKUM KaGI’IHCTOM

K.B. Jlomakuna
2022r.

CocraBurenu:

PazpaboTana Ha ocHOBe ®enepansHOrO
TOCYIapCTBEHHOTO0  00Pa30BaTEIEHOTO
CTaHzapTa CpERHETO
npodeccHoHaTBHOTO 00pa3oBaHMs IO
crnenuanbHocTH 23.02.01 Opranuzanus
MEPeBO30K W YNpaBICHHE  Ha
TpaHcmopre  (mo  BumaM) (WA
XKEJIe3HOZOPOXKHOTO TPAHCIOPTa) OT 22
ampenst 2014 r Ne376

VYTBEPXJIAIO

ITepserit 3amectutens qupexkropa MKT

ZQ/A?/ il T.B. Cyxapesa

« % » D2 2022r.

_, HK. IIpoxoposa- npenoxasarens MKT PYT (MUHT)
7 ION. ba6apeika— npenogasarens MKT PYT (MUNT)

Penenzenrnr:

Cemenoga T.B. - mpenoaaBaTens MOCKOBCKOT0 KOJUIEKa TPAHCIIOPTA
[Tectur B.A. — npenogaBarens TexHonorunyeckoro komremka (PCAY-MCXA um.

K.A. TumupsizeBa)



OZIOBPEHA
ITpenmeTHOM (LUKIIOBOI) KOMUCCHEH
IIpoTtokoun ot 24 ¢eBpains 2022 r. Ne7

ITpencenare

—H.B. Tpakuu

IIpenmeTHO# (ITUKIIOBOIT) KOMUCCHEH
I[Ipotoxon ot 24 despans 2022 r. Ne7

Hpencenalj%
><. T'.B.3acopuna

o
COTJIACOBAHO

ynnt{ecm/m KaOMHETOM
: K.B. Jlomaxkuna

oz 2022r.

CocraBuresu:

H.K. IIpoxopoBa— mpemnomaBsareb

~#7  10.W. BaGapbika— npenojasarens

Pa3paborana Ha ocHOoBe DezepansHOrO
rocy/JapCTBEHHOT0 00pa30BaTeIbHOTO
CTaH/apTa CpeIHero
poeCCHOHATBHOr0 00pa3oBaHMs IO
cnenuansHocTd 23.02.01 Oprapusanus
NEpEeBO30K M YNpaBJE€HHE  Ha
TpaHcmopre (o  BumaMm) (@A
XKeJIe3HOAOPOXKHOIO TPaHCIOpTa) OT 22
anpens 2014 r Ne376

VYTBEPXIAIO

IlepBerii 3amectuTens qupexropa MKT

?%fé/ il T.B. Cyxapesa
4

2022r.

K 2¢»

B paGouyio nporpaMMy BHeCEHbI CJIeIYIOIHE H3MEeHEeHH:

Ne i/

OnucaHre BHECEHHBIX H3MEHEHUI

OO6ocHOBaHKE

1

Ilynkr 3.2. UadopMannoHHOe obecrieueHne
oOyueHus

ITepeueHs pekoMeHTyeMBIX y4eOHBIX
u3nanmii, TuTepHeT-pecypcos,
JIOTIOJTHUTENIBHOMN JIMTepaTypsl

Pacmipenne 10cTyna K 3JIEKTPOHHBIM
pecypcam Poccuiickoro yHusepcurera
TPaHCIIOPTa U Pa3jIMUHbIX U3aTENbCTB.

,/M

}O.U. Babaprika

PenenzenTnI:

CemenoBa T.B. -
Ilectun B.A. -

“_  O.A. SIxy6oBckas — npenonasarens MKT PYT (MUUT)
e

B

— npenonasarenrs MKT PYT (MUHAT)

npenoaasarens MKT PYT(MWHAT)
mpernoaaBarenb TexHonornyeckoro komiemka (PICAY-

MCXA um. K.A. TumupsizeBa)




COJAEP/)KAHUE

. ITACIIOPT PABOYEN I[TPOT'PAMMBbI
JUCHHUIIIAHDBL. ...

. CTPYKTYPAU ITPUMEPHOE COJIEPYKAHUE
TUACLIATIIIAHDL. ...,

. YCJIOBUS PEAJIM3AIIMM PABOYEN ITPOI'PAMMEBI
JUCHHAIIIAHDBL. ...,

.KOHTPOJIb U OILEHKA PE3VJILTATOB OCBOEHUS
TUACLITIIIAHDL. ..o,

Crp.

12

14



1. IACIHOPT IIPOI'PAMMBbBI YYUEBHOM JUCHUITINHBI
EH.01 <MATEMATHUKA)»

1.1. O61acTh NPpUMeEHEHHUs] IPOTPaAMMbI

Pabouas mporpamma gucuurmmHel EH.01 «Martematuka» SBISETCS YacThiO
OCHOBHOM mpodeccuoHanbHOil  oOpaszoBarenbHOi mporpammel ®I'OC  CIIO #u
paszpaborana B coorBercTBUM PI'OC CIIO 1o cnennanbroctu 23.02.01 Opranuzarus
IEPEBO30K W YIpaBICHHE Ha TpaHCHopTe (o BHJaM) (U KEJIE3HOIOPOKHOIO
TpaHcnopta) ot 22 amnpens 2014 r Ne376

PabGouass mporpamma IUCHUIUIMHBI NpeJHa3HAYEHA JUIsl U3YUYEHUS TUCLUIUINHBI
«MaremMaTuka» B YUPEXKIEHHUSAX CPEAHEro Npo(ecCHOHATBHOrO 00pa3oBaHus,
peanu3yromux o0pa3oBaTeNbHYI0 IPOrpaMMy CpeIHEro oouero oopazoBaHus, IpH
[OJIFOTOBKE KBAJIM(UIMPOBAHHBIX Pa00OUMX U CIIEIUAINCTOB CPEIHETO 3BEHA.

1.2. MecTo 1MCUMIJIMHBI B CTPYKTYPe OCHOBHOI npodeccHoOHATLHOM
o0pa3oBaTeJIbHON MPOrpaMMbI:

JlucuMIanHa OTHOCHTCS K MaT€MaTH4YEeCKOMY M OOILIEMY €CTECTBEHHOHAYYHOMY
LUKy TPOrpaMMbl IOATOTOBKHM CHELUAJINCTOB CPEJHEr0 3BEHA, HANpaBJICHA Ha
(opMupoBaHue IpohecCUOHATBHBIX U OOIIUX KOMIIETEHIHH.

OK 1. IloHumarh CYHUIHOCTh M COLMAJIBHYIO 3HAUYUMOCTb CBOEH Oymyiiei
npodeccun, MposIBIATH K HEW YCTOMYUBBINA UHTEPEC.

OK 2. Oprann3oBsIBaTh COOCTBEHHYIO JI€ATEIbHOCTh, BHIOUPATh TUIIOBBIE METO/IbI
U CIOCOOBI BBIMOJHEHUS TPOPECCUOHANIBHBIX 3aj/1au, OIEHUBaTh UX A(DPEKTUBHOCTD U
Ka4yeCTBO.

OK 3. [IpuHMMaTh peumieHus B CTAHAAPTHBIX W HECTAHIAPTHBIX CUTYyaUHsSIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBasATh MOUCK W UCIIOJIb30BaHNE WH(DOpMAIK, HEOOXOIUMOM ISt
3((PEeKTUBHOrO BBIMOJHEHHS] MPO(ECCUOHANBHBIX 337a4, MPOPECCUOHAIBHOIO U
JUYHOCTHOTO PA3BUTHUS.

OK 5. Hcnonb3oBaTh HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH B
npo(hecCuOHANBHOMN NeSTENbHOCTH.

OK 6. PaboraTh B KOUIEKTHUBE U KOMaH/E, 3G (HEKTUBHO 00IIATHCS C KOJUIETaMH,
PYKOBOJACTBOM, IOTPEOUTEIISIMH.

OK 7. bpatb Ha cebs OTBETCTBEHHOCTH 3a pabOTy UIJIEHOB KOMAaH]IbI
(MOOYMHEHHBIX ), PE3YJbTAT BBIIOJHEHUS 33IaHUN.

OK 8. CamocTosTENBHO ONPEACIIATh 33/1a4u TPOPECCUOHATIBHOTO U TUYHOCTHOTO
pa3BUTHS, 3aHUMAThCS CaMOOOpPA30BAHMEM, OCO3HAHHO IUIAHUPOBATh MOBBIIICHUE
KBaJTU(DUKALIUHN.

OK 9. OpueHTHpOBaThCSI B YCIOBHUSIX YaCTOM CMEHBI TEXHOJIOTUWA B
poheCCUOHATILHON JEATEIIBHOCTH.

[1K 1.3. OpopMsiTh JOKYMEHTBI, pETIaMEHTUPYIOLINE OPTaHU3ALINIO
NEePEBO30YHOIO IMpoliecca.

[1K 2.1. Opranu3oBbiBaTh pabOTy MepcoHalIa M0 TUIAHUPOBAHUIO U OpraHu3aluu
NEPEBO30YHOIO ITpoLiecca.



IIK 3.1. OpranuzoBbIBaTh pabOTy MEepcOHala MO 00pabOTKe NEePEBO30YHBIX
JIOKYMEHTOB M OCYIIECTBJICHHUIO  pacyeToB 3a  YCIYTH, MPEJOCTaBIIsIeMbIe
TPaHCIIOPTHBIMU OPraHU3ALUSAMH.

1.3. leau u 3agaun AUCHUIIHHBI—TPEe00BaHUS K Pe3yJbTaTaM 0CBOCHUSA
JUCIHHUIIIMHDBI:

B pesynbpTaTe 0CBOCHMS TUCIUILTAHEI O0yYarOIIHIACS TOKECH

ymems:

— TPUMEHATH  METOABl  JIMHEHHOIO  MPOrPaMMHUPOBAHHMS  JJIS  PCIICHHS
npodeccoHaNbHBIX 3a7aY;

— TPUMEHIT MaTeMaTHYeCKHEe METOIbI AU(PPEPEeHIINATHPHOIO U HWHTErPaIbHOTO
WCYHCIICHUS JIJIS peleHMsI TPo(ecCHOHATBHBIX 3a/1a4;

— TPUMEHITH OCHOBHBIE TIOJIOKEHUSI TCOPUU  BEPOATHOCTEH M MaTeMaTHYeCKOU
CTaTHCTUKH B MPO(EeCCHOHATBHOM ACATSILHOCTH;

— HCIIOJIb30BaTh MMPHEMBI M1 METOABl MAaTEMaTHYECKOr0 CHHTE3a U aHajiu3a B
Pa3IUYHBIX TPO(HECCHOHATLHBIX CUTYAIIUSX,

B PE3YIbTAaTC OCBOCHUA JUCHUIIINHBI 06yanOIHHﬁCH JOJIXKCH

3HaAmMb:
— OCHOBHBIE NIOHATHS U METOJbl MaTEMAaTHYECKO-JIOTUYECKOTO CUHTE3a U aHAIN3a
JIOTUYECKUX YCTPOMCTB.

1.4. PexoMeHyeM0e KOJMYECTBO YACOB HA OCBOeHHMe padoueil MPorpaMMbl
AUCUMILTUHBI:

Bcero uacoB makcumanbHOM ydyeOHOW Harpy3ku oOywaromierocs — 85 4acoB, B TOM
qucIe:

— o0s3aTenbHON ayJUTOPHON y4eOHOM Harpy3ku odyyaromierocs — 57 yaca

— CaMOCTOSTEIBHOM paboThl 0OyUaromerocs — 28 yaca.



2.CTPYKTYPA U COAEP KAHUE JUCIIUITJINHBI

2.1. O0beM TUCHUIIMHBI M BUABI Y4eOHOH padoThl

Bua yueOHoii padoThI

Oovem uacos

MakcumaJjibHas yueOHasi Harpy3ka (Bcero) 85
O0s3aTeIbHAs ayIMTOPHAs yueOHas Harpy3Kka (Bcero) 57
B TOM YHCJIC:

MPAKTUYCCKUE 3aHITHUS 34
CamocTosiTeJIbHas padoTa ody4uaromierocs (Bcero) 28
B TOM YHCJIC:

MI0JIrOTOBKA JIOMAITHHUX 3aIaHU: 10
[O/I'OTOBKA K MPAKTUYCCKUM 3aHITHIM 16
[IOJITOTOBKA K 3a4ETy: 2

Ilpomercymounan ammecmauus 6 popme oughpepenyuposannozo 3auema




2.2. TemaTu4eckuii NIJIAH U COAEPKAHNE TUCUUILTUHBI « MaTeMaTHKa»

MHTCTPUPOBAHUC. 3amMmena HepeMCHHOﬁ. OHpeHCJ’IeHHHﬁ HUHTErpaJl. Brruucienue OIPCACIICHHOI'0 MHTErpaJia.
FeOMe’I’pI/I‘IeCKI/Iﬁ CMBICJT OHNPEACICHHOTO WHTEIrpala. (DyHKIII/II/I HCCKOJIbKUX TICPEMCHHBIX. HpI/IJ'IO)KeHI/ISI
MHTCrpajia K pCICHNUIO NPUKIIAAHbIX 3a1a4. YacTHble MpONU3BOJHBIC

HaumeHoBaHMe pa3faesioB H TeM Conep:xanue y4eO0HOro MaTepraJia, NPaKTHYECKUE 3aHATHSI, CAMOCTOAITEJIbHAS paboTa 00y4aromuxcst |YpoBeHb
O0BeM yacoB OCBOCHMUSA
1 2 3 4
Beenenue Copnep:xaHue y4eOHOro MaTepuaJa
MaTeMaTHKa M Hay4YHO-TEXHMYECKMH Mporpecc; IOHSATHE O MaTeMaTHUYEeCKOM MOJenupoBaHuH. Poib 1
MaTeMaTUKH B IIOATOTOBKE CIICIHAINCTOB CPEIHETO 3BEHA JKEJIC3HOAOPOXKHOTO TPAaHCIOPTa U 2
(bopMupoBaHUH 0OIINX ¥ MPO(ECCHOHATBHBIX KOMIETCHIUH
CamocTosiTe1bHasi padoTa 00y4Yaronuxcs
[TpopaboTka KOHCIIEKTOB 3aHATHH, yIeOHBIX U3JaHUI U JOMOJIHUTEIBHOM THTeparypsl (0 BOMPOCaM K
paszenaM u riiaBaM y4eOHbIX M3JJaHUH, a TAK)Ke COCTABJICHHBIX MTPENOAaBaTeIeM ). 2
OcylecTBiIeHHE TIOUCKA, aHAIU3a U OLCHKH JIOTIOJIHUTEIbHON HH()OPMALIUK IO CO/IEPKAHUIO yueOHOTro
MaTepuaa u OIpEIeICHHIO 33/1a4 CBOETO MPO(ECCHOHAIBHOTO U IMYHOCTHOTO Pa3BUTHS
Pazgen 1
JIuneiinas aaredpa 12
Tema 1.1 Conep:xanue y4eOHOro MaTepuaja
MaTpuubl, cUCTeMA YPaBHEHM, Matpwursl u onpenenutend. JeiicTBus Haq MaTpuiamu. PerieHne ypaBHEHHI MaTpHYHBIM criocoboM. Crucrema
HepaBeHCT NIMHEMHBIX HEPABEHCTB C JBYMs IlepeMeHHbIMU. IIpocTeiiiue 3agaun TMHEHHOT O IIPOrpaMMUPOBaHUs, 4
TpaHCIIOPTHAs 3ajada.
IIpakTHyeckoe 3aHATHE
IPerieHue MaTpu4HbIX YpaBHEHUH. 4
[TocTpoeHue 1eneBbIX QYHKIHA, pellIeHue TPaHCIIOPTHBIX 3a71a4.
CamocTosiTe1bHasi padoTa 00y4yaronuxcs
[MpopaboTka KOHCIEKTOB 3aHATHIA, YYeOHBIX U3IAHUH U AOMOIHUTENBHOM TUTEpaTyphl (IO BOIIpOCaM K
paszienam 1 riaBaM yueOHBIX M3/IaHHH, a TaKXKe COCTaBJIEHHBIX IpernojasarteneM). OdopmieHne 4
OTYETOB 110 NMPaKTUYECKHM 3aHATUAM. OCyIIECTBIEHUE TOKCKA, aHATIN3a U OLIEHKU JIOTOJIHUTEIbHON
MH(pOpMaLnK 10 COAEPKaHUIO YIeOHOT0 MaTepHraia U ONpeIeNICHNIO 3a/1a4 CBOEro Npo(eccCHOHaIBHOTO
1 IMYHOCTHOTO PAa3BUTHUSL.
Pa3znen 2
MartemaTu4yecKuil aHAIA3 36
Tema 2.1 Conep:xanue yueOHOro MaTepuaja
JTuddepenunansHoe n Dynkunu  onHOM He3aBucuMMOil nepemeHHoi. [lIpenensl. HempepbiBHocTs  QyHkumit. IIpomsBognas, 3
MHTErpanbHOEe UCUUCICHUE reomerpuueckuid cmbicn. MccmenoBanme Qynkumid. Heompenenenusiii wmHTerpan. HenocpeacrBenHoe 4




IIpakTHYyeckoe 3aHATHE

Beruucienue Npou3BOIHON CI0XKHBIX (DYHKIMH.

BrruuciieHne NpoCTENILINX ONPEAEIEHHBIX HHTETPAJIOB.

IIpakTHYyeckoe 3aHATHE

Pacder compspKeHUH ¢ MpUMEHEHNEM TIPOU3BOTHON B MEDKEHEPHOU TpaduKe.

OnpezneneHre MaKCUMyMa MOIITHOCTH B IIENIH TOCTOSHHOTO TOKA C MPUMEHEHHEM IPOU3BOTHOM.
IIpakTHYyeckoe 3aHATHE

Beraucnenne minomaned M 00BEMOB NPH IPOSKTHPOBAHMM OOBEKTOB TPAHCHOPTa C NPUMEHEHHEM
OIIpEIENIEHHOT0 HHTErpalia

CamocTrosiTe1bHast padoTa 00y4Yaronuxcst

[TpopaboTka KOHCIIEKTa 3aHATHSI, YIeOHBIX U3aHUI U TOMOHUTEIBHOMN JTUTEPaTypsI (10 BOIPOCcaM K
pa3zenaM M riiaBaM ydeOHbBIX M3JaHUH, a TAK)Ke COCTAaBJICHHBIX ITPEMOAABATENIEM ),

MOWCK, aHAJIN3 U OIIEHKA JOMOJIHUTEIEHON HH(POPMAIHH 110 COIEPKaHMIO yIeOHOTO MaTepuana u
OTIpeIeTICHUIO PO(ECCHOHANBHO 3HAYMMBIX 331a4. IIoAT0TOBKA K MPaKTHIECKUM 3aHATHAM C
HCII0Ib30BaHUEM METOAMYECKUX PEKOMEH Al IPEeToaaBaTes.

OdopmMiieHHE OTYETOB M0 MPAKTHYECKUM 3aHSATHSIM.

Tema 2.2. O0ObIKHOBEHHBIE
nuddepeHuMaNbHbIE YPABHEHUS

Conep:xanue y4eOHOro MaTepuasa

3agaun, npuBojsume Kk auddepeHumansHeiM - ypaBHeHusM.  JuddepenimanbHble  ypaBHeHHS ¢
pasgensromuMuca nepeMeHHeIMH. OOmue u  wacTtele pemeHus. OpgHopoaHble TuddepeHIraIbHbIe
YpaBHEHHs NepBOro mnopsiaka. JIMHeHHble OJHOPOIHBIE YPABHEHMS BTOPOTO IOPsAKA C IOCTOSHHBIMU
KO3 pHIEeHTaMU.

IIpakTHyeckoe 3aHATHE
Permenne nuddepeHraibHbIX ypaBHEHHH TIEPBOTO MOPSIIKA C Pa3/CISIONIMMICS IEPEMEHHBIMU

CamocrosiTeJbHasi paboTa 00y4aroIIUXCs

IMpopaboTka KOHCIIEKTOB 3aHATHH, yUeOHO! M JOTIOJHUTEILHOM JIUTEpaTypHl (110 BOIIPOCaM K pasjienaM 1
rmaBaM y4eOHOW JTUTEPaTypBI, 4 TAK)KE COCTABICHHBIX MPENOAaBaTeIeM), IOUCK, AaHATIM3 U OLICHKA
ITOTIOJTHUTEIbHON MH(POPMALMH 110 COJIEPKaHHUIO0 yueOHOTo MaTepHaa 1 OlpeAeIeH 0 IpodeccHoHaIbHO
3HAYMMBIX 3a/]ad.

IMoaroToBKa K MPaKTUUECKOMY 3aHSTHIO C HCIOJIb30BaHUEM METOJIMYECKUX PEKOMEHIAINHI Iperno/aBaTels.
OdopmiteHre 0TYEeTa IO IPAKTHIESCKOMY 3aHSITHIO.

Tema 2.3. Psaabl

Conep:xanue y4eOHOro MaTepuasa

HrcnoBeie psipl. CXOANMOCTE M PACXOAMMOCTD YHCIOBBIX psioB. [Ipu3nak cxoanmoctu Jlanambepa.
3HaKoIIepeMEHHbIE PsA/bl. AOCOIIOTHAS U YCIOBHAs CXOJMMOCTH psioB. MHTerpanbHbii npusHak Komw.
[Mpuznax Jleii6uuna. Crenennsie psabl. Pssl dypoe




IIpakTHYecKOe 3aHATHE
OrieHKa pe3yIbTaTOB TECTOBOTO dKCIIepuMeHTa 3P (HEKTUBHOCTH pabOThl MEXaHU3MOB U 000PYIOBaHUS Ha
PKEJIe3HOIOPO’KHOM TPAHCIIOPTE 110 CPEICTBAM, OIpeielIeHHe CXOIMMOCTH YHCIOBOTO psilia O MPU3HAKY

/lamambepa 4
I[IpakTHuyeckoe 3aHsATHE
Paznoxxenue GpyHkuuii B psg Oypee.
PacueT ayIeKTpHYECKHX [ETIel HECHHYCOMAIBHBIX NEPHOINYECKIX TOKOB C IPUMEHEHNEM paoB Dypee.
CamocTosiTe1bHast padoTa 00y4Yaromuxcst
[MpopaboTka KOHCIEKTOB 3aHATHIA, YYeOHBIX U3AHUH U HOTMOIHUTENBHOM TUTEpaTyphI (10 BOIpocaM K
pa3zenam 1 riaBaM y4eOHBIX U3/IaHHH, a TaK)Ke COCTABJICHHBIX IIPETo/aBaTesieM ), OUCK, aHaIN3 U OlIeHKa
ITOTTOTHUTENHHOM HH(POPMAIUHU TI0 COACPIKAHUIO yIeOHOTO MaTepHaja U ONpeaesICHIIO TPO(ECCHOHATHHO 4
BHAYNMBIX 3a/1a4.
IMoaroToBKa K MPaKTUYECKUM 3aHATHIM C HCTIOJIb30BAHUEM METOJMYECKUX PEKOMEHIAINI MTPenoaaBaTes.
OdopMiIeHHE 0TIETOB 10 MPAKTHICCKUM 3aHATHAM
Paznen 3. OCHOBBI THCKPETHOIA
MaTeMaTHKH 8
Tema 3.1. OcHOBBI TEOPUH Conep:xanue y4eOHOro MaTepuasa
MHOKeCTB U rpadoB IMHOXKECTBO M €ro 3J1eMeHTHI. [lycToe MHOXKECTBO, MOJAMHOMKECTBA HEKOTOPOrOo MHOXkecTBa. Onepanuu Haj
MHOkecTBaMu. OToOpakeHre MHOXKeCTB. [1oHsTHE QYHKIMHU U CLIOCOOBI e 3a/1aHusl; KOMITO3ULHS (PYHKIIUIL.
OTHOIIEHHUS; WX BUABI U cBoiicTBa. Jlmarpamma Benna. UncnoBsle MHOXecTBa. VcTOpHS BO3HMKHOBEHHS
noHsATHs rpada. 3axaun, NpUBOISIIME K MoHATHIO Tpada. Omnpenenenue rpada, 2
BB TpadoB: MMOJTHBIE, HEMOJIHbIE. DJIEMEHTHI Ipada: BepIINHbI, pedpa; cTerneHb BepunHbl. [Ipumenenne
TEOPUU MHOXKECTB U T€OpHH Irpa)oB IPH pelIeHNH Ipo(ecCHOHATBHBIX 3a/1ad B YKOHOMHKE U JIOTHCTHKE
I[IpakTHyeckoe 3aHsITHE
[TocTpoeHue rpada 1o yclioBHIO CUTYAIlIMOHHBIX 33/1a4: B YIPaBJICHUH HHPPACTPYKTYPaMH Ha TPAHCIIOPTE;
B CTPYKTypE B3aMMOJCHCTBUS PAa3IMYHBIX BUJIOB TPAHCIIOPTA. 4
CamocrosiTe1bHasi padoTa 00y4Yaromuxcs
[popaboTka KOHCIEKTOB 3aHATHIA, YYeOHBIX U3IaHUH U JOMOIHUTENBHOH TUTEpaTyphl (II0 BOIIpOcaM K
paszenam 1 riaBaM y4eOHBIX M3/IaHHH, a TAKXKe COCTABJIEHHBIX IIPETIO/aBaTeeM).
Pewienue 3anad u ynpaxneHuil. Iloagroroska noknana Ha TeMmy «McTopus CTaHOBIIEHUSI TEOPUU UCCIIEN0BAHUS
oreparyii Kak HayKm.
Pa3nen 4. OcHOBBI TeOpHHA
BEPOSATHOCTH M MAaTeMATHYeCKOM 12
CTaTHCTHKH
Tema 4.1. BeposiTHOCTb. Copaep:xanue y4e0HOro MaTepuaJa
TeopeMbl c10:KeHUS [MonsiTe COOBITHSI W BEPOSITHOCTH COOBITHA. JlOCTOBEpHbIE M HEBO3MOXKHBIE coObITHS. Kiaccumueckoe
1 YMHOKCHHSI BEPOSATHOCTEH OIpeneNeHue BeposSITHOCTU. Teopema croxeHuss BeposTHOCTeH. TeopeMa yMHOMKEHHS BEPOATHOCTEH. 2

[IprMeHeHne TEOpUH BEPOSITHOCTH MPH PEIICHIH PO eCCHOHATBHBIX 3a1ad




IIpakTH4yeckoe 3aHATHE

Permenne mpocTeHINNX 3a/1ad Ha ONPEICICHUE BEPOSTHOCTH C MCIIOIb30BAHUEM TEOPEMBI CIIOKEHUS
BEPOSITHOCTEH.

Pemenue 3a1a4 Ha HAX0X/I€HUE BEPOATHOCTH COOBITHUS NPU U3YUYEHUU U MJIAHUPOBAHUY PBIHKA YCIYT Ha
TpaHCIOpTe

CamocTosiTe1bHAsI padoTa 00y4Yarouuxcs

IMpopaboTka KOHCIIEKTOB 3aHATHH, YUeOHOW M JOTIOJIHUTEIILHOM JIUTEpaTypH! (110 BOIIPOCaM K pasjenaM U
rmaBaM y4eOHOU TUTEPaTypBl, a TAK)KE COCTABICHHBIX MPENOIaBaTeIeM), TOUCK, AaHATTH3 U OLICHKA
ITOTTOTHUTENHHOM HH(POPMAINHU TI0 COAEPIKaHUI0 YIEOHOTO MaTepHaja U ONpeaesICHIIO PO eCCHOHATHHO
BHAYNMBIX 3a/1a4.

IMoaroToBKa K MPaKTUYECKUM 3aHATHSM C HCTIOJIB30BAHUEM METOJUYECKUX PEKOMEHIAINI MTPEenoaaBaTes.
OdopMiIeHHE 0TIETOB 10 MPAKTHICCKUM 3aHATHAM

Tema 4.2. Cnyyaiinasi BeJTHYHHA,
ee GyHKIHUsI pacnpeneaeHus U
YHCJIOBBIE XapPAKTEPUCTHKH

Conep:xanue y4eOHOro MaTepuasa

CoyuaifHas BenwumHa. JlMCKpeTHass W HENpEphIBHAS CilydaifHble BEIMYMHBL. 3aKOH paclpeneieHUs
CITyqaiiHON BETMYMHBI. MaTeMaTHuecKoe OKUIaHuE CIyqaiHOW BEIMYUHBI, AUCTIEPCHUS U CpEeTHEES
KBaJpaTHUECKOE OTKJIOHECHHE.

IIpakTHYecKkoe 3aHATHE

Io 3amaHHOMY YCIIOBHIO IIOCTPOCHHUE PAIOB PacIpEAEICHHs CIyqaiHON BETHIHHBI.

HaxosxaeHne MaTeMaTu4eckoro OXKUIaHus, IUCIIEPCHH U CPETHETO KBaIpaTHYECKOTO OTKJIOHEHUS TUCKPETHON
CITy4aliHOW BEJIMYHHBI, 3aJaHHON 3aKOHOM pacIpe/ieIeHHs.

CamocrosiTeJibHasi paboTa 00y4arOIIUXCs

[popaboTka KOHCIEKTOB 3aHATHI, yYeOHBIX U3IaHUH U JOMOIHUTENBHOM TUTEpaTyphl (110 BOIIpOcaM K
pazfernaM W riaBaM y4eOHBIX U3JIaHUI, a TAK)KE COCTABICHHBIX MPETOIaBaTesieM ), IOUCK, aHAJIH3 U OLICHKa
NOTIOJTHUTEIbHOI HH(OPMALUH 10 COAEPKAHUIO YIeOHOTO MaTepHana U ONpeAeNeHHIO IPO(HECCHOHAILHO
3HaYMMBbIX 3a7a4. [loaroToBka noknana Ha TeMy «[IpuMEeHEeHHe TEeOpUH UCCIIeIOBAHNUS ONIepallUid IPH PELICHHN
npodeccroHaNBbHBIX 3a/1a4 B 001acTH (POPMUPOBAHHSI TEXHOJIOTHYECKOTO [IUKJIA IKCIUTyaTalliyi MallIiH 1
000pyIOBaHUsI Ha TpaHCIoOpTe (yrpaBieHue HHPPACTPYKTypaMu Ha JKeJIe3HOAOPOKHOM TPaHCIIOPTE)».
[ToAroToBKa K MPakTHYECKOMY 3aHSATHIO C HCIIOJIb30BAHUEM METOIMYECKUX PEKOMEHIAIMI MTPpero/aBaTels.
OdopmiteHIE OTYETOB TI0 MPAKTHIECKOMY 3aHATHIO

Pa3gen 5. OcHoOBHBIE YN CIEHHBIE
METOAbI
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Tema 5.1. Uncyiennoe
muddepenuupoBanne

Conep:xanue y4eOHOro MaTepuaja

[Moustne o wumciaenHoM guddepeHuupoBanun. DopMyNsl NPHOIKEHHOTO  TU(PQEepeHINPOBAHHUS,
OCHOBaHHBIC HAa HMHTEPIOILIIUOHHBIX (opMyiaax HeloToHa. AOCONIOTHAS MOTPEITHOCTH B OMpPEICICHUH
MPOU3BOJHOM.

IIpakTHYyeckoe 3aHATHE

PPerenue 3a1au Ha HaX0XKAEHUE NOTAOINYHO 3a1laHHON QYHKIMHK (n=2), ¥ HYHKIMH, 3aJaHHOH aHATUTHYECKH.
MccnenoBanue cBOMCTB 3TOM QyHKIMH 17151 onpeneneHus 3)HEeKTHBHOCTH INIAHUPOBAHUS TEXHUYECKOTO
[IMKJIa SKCIUTYaTal[lH 3JIEKTPOCHAOKEHNUS Ha JKEIE3HOLOPOKHOM TPAHCIIOPTE.




CaMocTosiTeIbHAsI paboTa 00y4aroImmxcst

[MpopaboTka KOHCIIEKTOB 3aHATHHA, YI€OHO! M JOTIOTHUTEIBHOM JTUTEpaTypHl (TI0 BOPOcaM K pasesiaM
rmaBaM y4eOHOW JTUTEPaTyphl, 4 TAKKE COCTABICHHBIX MPEMNOAaBATEICM).

IToAroToBKa K MPaKTUYECKOMY 3aHITHIO C HCIIOJIb30BaHHEM METOANYECKUX PEKOMEHAAIUil TpenojaBaTens.

OdopmiieHHEe 0TYETA IO MPAKTUUECKOMY 3aHSATHIO. 2
OcyIecTBICHHE TONCKA, aHAIW3a W OLECHKM JOMOJHUTEIBHOW HH(MOPMALMH 1O COJCPKAHHIO Y4eOHOTO
MaTepuaa U OIpeiesICHHIO TPo(eCCHOHATBHO 3HAYNMBIX 3a/1a4.
Omnpenenenre MeToAa M crnocoba BBITIONHEHUS MPO(QECCHOHANIBHBIX 3a/ad, OlEeHKa MX 3(dexkTuBHOCTH U
KadyecTBa.

Tema 5.2. Unciiennoe ConepixaHue y4eGHOro MaTepHuaJja

WHTErpupoBaHue [ToHsiTHE O YUCIEHHOM HHTErpHpPOBaHUU. DOPMYJIBI TPUOIMIKEHHOTO HHTETPUPOBAHMS: (POPMYJIBI
MpsSIMOYTOJILHUKOB, Tpaneuui, popmyna CumincoHna. AOGCOIIOTHAS OTPEITHOCTh P YUCICHHOM 1
MHTETPUPOBAHUH.
I[pakTnuyeckoe 3aHATHE
Beraucienue HHTETpajoB 1Mo (opMyliaM MpSMOYTOIBHUKOB, Tpanenuii n popmyie Cumrcona. OueHka
MOTPEIIHOCTH. 2
CamocrosiTeJibHasi padoTa 00y4arOIIUXCs
[TpopaboTka KOHCIIEKTOB 3aHATHH, y4eOHOM 1 TOTIOJHUTENLHOM JIuTepaTypsl (110 BONpOcaM K paszesiaM
riaaBaM y4eOHOM JTUTEPaTypHl, a TAKIKE COCTABICHHBIX MPEIOIABATENEM).
ITonroToBKa K MPaKTHUECKOMY 3aHATHIO C HCIIOJIB30BAHNEM METOIUYECKUX PEKOMEHIAINH penogaBaTess.
OcdopmiieHrE 0TYETa IO NPAKTHYECKOMY 3aHSITHIO.
PerieHie CUTYaIMOHHBIX M IIPOM3BOICTBEHHBIX (IPOPECCHOHATBHBIX) 3a/1a4, OMpe/IeeHne 2
CrI0cO0O0B BBINTOJIHEHHS MTPO(ECCHOHATBHBIX 33134, OIleHKa MX 3()()eKTHBHOCTH U KadecTBa.
OcyliecTBIeHHE TONCKa, aHAJIW3a W OILEHKU JIONMOJHUTEIbHOW MH(OPMALMH 10 COJEPKaHHWI0 Y4eOHOTO
MaTepuaa u OIpeIesIeHHIO TPo(eCCHOHATbHO 3HAYNMBIX 3a/1a4.
OnpezencHue METOAa U CHOco0a BBHIMOJHEHHS MPO(ECCHOHATBHBIX 3a/1ad, OleHKa uX 3()()EKTUBHOCTH H
KauecTna.
ud depenunpoBaHHblii 3aueT
Bcero 85

J1sl XapaKTepUCTUKU YPOBHS OCBOECHHUsSI y4EOHOI0 MaTepualla UCIOJIb3YOTCS CIeyole 0003HaueHus:
2 — penpoayKTUBHBIH (BBINOJIHEHHE JAESITEIBHOCTH IO 00pa3ily, HHCTPYKIIMU WM MO PYKOBOJICTBOM);
3 — IPOMYKTHBHBIH (TUTAHUPOBAHHUE U CAMOCTOSITEIIHHOE BBHITIOJTHEHUE JESTEIHLHOCTH, PEIICHHE TPOOJIEMHBIX 3a7adq).




3. YCJIOBMS PEAJTU3ALINN PABOYEI ITIPOTPAMMBI
JUCHUTILIAHBI

3.1. TpeOoBaHUsI K MUHUMAJILHOMY MATEPHAILHO- TEXHHYECKOMY 00ecrie4yeHHIo.

JucuumiuHa peanusyercs B yueOHOM kabuHeTe «MareMaTtukm»y. MUHUMAIIBHO
HE00X0MMOE MaTEepUaTbHO-TEXHUYECKOE 00eCcTIeueHUE BKIIIOYAET B CeOsI:
Paboune MecTa 1o KOJIM4ecTBY O0YyJarOIIUXCS (CTOJI, CTYJbs ayAUTOPHBIC);
O6opynoBaHHOE pabouee MECTO MPENOIaBaTeNs;

Tenesuzop «Pyouny,

Buneo-nineep,

CreHpapl

[LmakaTer

Harnsinaeie moco6ust (reoMeTpruuecKue Tela, CTEPeOMETPUIECKUE Tea)
[TopTpeTsr.

UepTe:KHO-U3MEPUTENHHBIM KOMILIEKT.

CoNoRWNE

3.2. UndpopmannonHoe odecreueHue 00yuyeHust

Ilepeuyenn pPeKoOMeHyeMbIX Y4eOHBIX U31AHUI, HNuTepHeT-pecypcos,
AOMOJHUTEILHOU JIUTEPATYPbI

OCHOBHbBIC HCTOYHUKH:

1. boromonos, H. B. Ilpaktuueckue 3aHATHS MO MaTeMaTHKE : yueOHOE mocoOue
Ut cpenHero mpodeccronansHoro oopasosanus / H. B. boromonos. — 11-e u3.,
nepepad. u gon. — MockBa : WznmarensctBo IOpaiit, 2016. — 495 c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-9916-6107-2. — Texkcr :
anextponHbii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/388694

I[OHO.]IHI/ITGJIBHBIG HCTOYHHUKHU:

1. llarun, B. JI. Martematuueckuii ananu3. bazoBbie oHATUS | ydeOHOE MocoOue
U1 cpeaHero npodeccuonansuoro oopaszosanus / B. JI. llarun, A. B. CokonoB. —

MockBa : WznmarenbctBo FOpaiit, 2020. — 245 c¢. — (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-9916-9072-0. — Texkct : anexktponHsii // DbC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/452640 (nmata oOpamieHus:
02.03.2021).

2. Bricmias matemaTHKa : yueOHUK U MPAKTUKYM JUISI CPETHETO TPOPECCHOHATIEHOTO
obpazoBanus / M. b. XpurtyHoBa [u ap.] ; mox oOmieit penakiueit M. b. XpumyHoBoid,
N. N. Hpiranok. — MockBa : HznmarensctBo IOpaiit, 2020. — 472 c. —
(ITpodeccuonansuoe obOpazoBanme). — ISBN 978-5-534-01497-6. — Tekcr
anektponnbiit // ObC FOpait [caiit]. — URL: https://urait.ru/bcode/452694 (nata
obpamenwus: 02.03.2021).

3. Janmunrep, B. A. Metonuka oOyueHus MaremaTuke. [IpakTuKyM Mo penieHuro
3a/1a4 : yueOHoe mocoOue JyIs cpeliHero npodeccuoHanbHOTro oOpazoBanus / B. A.


https://urait.ru/bcode/388694

Hanmuurep. — 2-e uza., uctp. u gomn. — Mocksa : M3gatensctBo FOpaiit, 2020. —
271 c. — (IIpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-00695-7. —
Tekcrt : anexkrponnsiii // OBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/452493
(mara o6pamenus: 02.03.2021).

4. Matematuka. [Ipaktukym : yaeOHOE mocoOue st CpeTHETro MPOoPECCHOHATHHOTO
obpazoanus / O. B. TarapuukoB [u ap.] ; mox obmei pemakuueir O. B.
TarapaukoBa. — MockBa : WznmarensctBo HOpaiit, 2019. — 285 c. —
(ITpodeccuonansroe obpazoBanue). — ISBN 978-5-534-03146-1. — TekcT :
anektponubiit // DbC FOpait [caiit]. — URL: https://urait.ru/bcode/433902 (nmata
obopamenwns: 02.03.2021).

5. Beicmias MmaTemaTuka : y4eOHHUK ¥ MPAKTUKYM JJIS1 CPEIHETO PO(HECCHOHATHLHOTO
obOpazoBanus / M. b. XpuniyHoBa [u zp.] ; moa obmieit pegakuueit M. b. XpurnyHoBo#,
N. N. Hpiranok. — MockBa : HznmarensctBo IOpaiit, 2020. — 472 c. —
(ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-01497-6. — Tekcr :
anextponHbid // DBC FOpait [caiit]. — URL: https://urait.ru/bcode/452694 (nata
obpamenus: 02.03.2021).

6. Kankaesa, JI. C. MatemaTiuecknii  aHalW3: TEOpPHS  IPENesIoB,
muddepeHnnanbHOe  MCYUCICHHE ©  y4yeOHoe TocoOue Il CpeJHero
npodeccuonanbHoro oopazosanus / JI. C. KankaeBa. — 2-e u3., UCIIP. U JIOIL. —
MockBa : WznarenbctBo FOpaiit, 2020. — 246 c. — (IIpodeccuonanbHoe
obpazoBanne). — ISBN 978-5-534-04900-8. — Texct : snextponHsiii / ObC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/454181 (mata oOpamieHus:
02.03.2021).

3.3 ConpoBoxaeHue peaju3annu 00pa3oBaTe/IbHOM POIPAMMBI €
NPUMEHEHUEM JJIEKTPOHHOI0 00y4eHHs M JMCTAHIMOHHBIX 00pa30BaTeJIbHbIX

TEXHOJIOTUH
OcBoeHne mporpaMMbl MOXET MPOBOJUTHCS C MPUMEHEHHWEM JMCTAHIIMOHHBIX
oOpasoBarenbHbix TexHoyoruit (manee — JIOT) mnpu Hamuuuum OOBEKTHBHBIX

YBAXKUTEIBHBIX IPUUUH U/UITU OOCTOSITENHCTB HEMPEO0JIUMOM CHITBI ((hOpC-MasKOPHBIX
00CTOSITENILCTB), MPEMATCTBYIONIMX OOYYAIOIMIMMCS W/WIM MpPernojiaBaTesiM JUIHO
MPUCYTCTBOBATH MPH TTPOBEICHUN 3aHATHSI.

B sTom ciydae momyckaeTcs MPOBOJWUTH 3aHATHE YIAJICHHO B COOTBETCTBUU C
pacnicaHieM, YTBEPKICHHBIM 3aMECTUTENIEM TUPEKTOPa KOJIJISKa, OTBETCTBEHHBIM 32
yueOHyto paboty Ha miatdopmax MS Teams (nmpeamouturensHo), GoogleClassroom,
Zoom, Teamlink u mpouue (Tpu coryiacoOBaHUU C PYKOBOJICTBOM).

MecTtom pa3menieHust JOKyMEHTOB ¥ UH(POpPMAIUH SBISICTCS JTUYHBINA KAOWHET WIIN
AJIEKTPOHHAS M0YTa 00y4aroIIerocs.

[IpumeHsieMble MHCTPYMEHTHI JOJKHBI OOECTeurBaTh HEMPEPHIBHYIO ayAauo- H
BUJICOTPAHCIISIINIO B PEKUME PEATbHOTO BPEMEHH.

Ccouka  (id  agpec) 3apaHee [OOBOOMTCS IIPEMOAaBaTEIEM [0 CBEICHUS
0o0ydJaronmxcsi.



4. KOHTPOJb U OLEHKA PE3YJbTATOB OCBOEHHUS
TV CHUILIAHBI

KOHTpO.]Ib U OICHKA PE3YyJIbTaTOB OCBOCHHUA AUCHUINIMHBI OCYIICCTBIIAIOTCA
IIperioaaBarcjicM B IIPOHCCCC TIPOBCACHHA IPAKTHYCCKHUX BaH}ITHﬁ, a TaKXKC

BBIMIOJHEHUS ~ OOYyYalOIMMUCS  MHJIMBUIYaJbHBIX  3aJaHuil  (COOOIIEHUMH WU
IIpEe3CHTAITU ).
Pe3ynbratel 00ydeHus Kozast hpopmupyembix | @opmbl 51 METOJIbI
(OCBOEHHBIE YMEHHUS, npo(ecCHOHANBHBIX M | KOHTPOJST W OIICHKHU

YCBOEHHBIE 3HAHUS):

00X KOMITETEHIIUM

pE3yJIbTATOB OOYUEHMUS:

YMEHMUSI:

IMPUMCHATH MCTO/bI JIMHENHOTO
POrpaMMHPOBAHHUS [Tl PELICHHUS
npodeccCHoHATBLHBIX 33/1a4;

OK 1-5, [IK 1.3

BxonHOW KOHTPOJIb:

MMHUCbMEHHBINA OIPOC

Tekyumii KOHTPOJIb:

— caMOCTOsITeNIbHas paboTa;

— BBIIIOJIHCHHE
MPAKTHYECKUX padboT

MIPUMCHSITH MaTeEMaTUYECKHE
MeToabl nuddepeHIuanbHOro 1
WHTETPATBHOTO WCYHUCIICHUS TSI

OK 2, OK8, OK 9,
[IK 1.3

— peleHue 3ama4 U IIpHUMe-
pOB,;
— BBIIIOJIHEHHUE

perieHus podeCCHOHATBHBIX MPaKTHYECKUX padboT
3ajad4;

npuMeHaTh ocHoBHbIe Tonoxenust | OK 6, OK 7, IIK 2.1 — YCTHBIA

TEOpUHU BEPOSITHOCTEN u g depeHInPOBaHHbBIN
MaTEeMaTUYeCKOM CTAaTHCTHKH B OTPOC Y JOCKHU;
npodeccnoHanbHOM —  BBINOJIHEHHE
IEeITEILHOCTH, MPAKTUYECKHUX padoT

HCIIOJIB30BATh NPUCMbI U MCTObI
MAaTeMaTH4ICCKOI'o CHHTC3a u
aHaJInu3a B Pa3IIMIHBIX
HpOCI)eCCI/IOHaHLHLIX CUTyalluAgX;

OK 4,0K9,1IK 3.1

— YCTHBIH OIIpOC,
—  3amMTa NPaKTUYECKUX
3aJIaHui;

3HAHUA:

OCHOBHBIX IIOHATUHI u
METO/I0B MaTE€MaTHYECKO—
JIOTUYECKOr0 CHHTE3a U aHaau3a
JIOTHYECKUX YCTPOMCTB.

OK 1, OK 6, TIK3,1

ITpoMexyTouHas arrecTanus B
dbopme  muddepenurpoBan-
HOTrO 3adera. TpagunuoHHas
CHUCTEMA OLICHUBAHUS.




