[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®KO: Tkayesa Jlapuca BnagumuposHa

[HomkHocTb: U.0. oupekTopa

[ata nognucanus: 15.09.2025 21:19:30

YHUKanbHbI MPOrpaMMHbIA KIKOY: ITpunoxenue 9.3.6
6193ebd093351b6251af28b8e5ef9chb305df49 OMNOII-IICCS no crenuanbHOCTH

Ipunoosicenue 2

23.02.01 Opranu3zaiiusi NIEPEBO30K U YIPABICHUE
Ha TpaHcnopTe (10 BUAaM)

PABOYAS ITIPOTPAMMA YYEBHOM JUCIHATIIAHBI!
EH.01 MATEMATHUKA
MJIA CIeMATBHOCTH

23.02.01 Opranu3zanus epeBo30K 1 yIpaBiIEHUE HA TPAHCIIOPTE

(o Bumam)

bazoeas noocomoska
cpedHe20 npogeccuoHanbHo20 00pazo08anus

(200 nauana noocomosku: 2023)

! PaGouas mporpaMma IOINEKMT €KEroAHON aKTyalu3alld¥ B COCTABE OCHOBHOM IPO(eccHOHAIBHON 0Opa30BaTENbHOM IIPOrpaMMbI-
IIPOrpaMMBI ITOATOTOBKH crienuanucToB cpexHero 3seHa (OITOII-ITTICC3). Ceenenust 06 akryammsammu OITOII-IITICC3 BHOCATCS B JIUCT
axtyanusanuu OITOII-TITICCS.



COJEPKAHUE

1. TACHOPT PABOYEM IIPOTPAMMBI YYEBHOM
JTUCLIUTIIUHBI

2. CTPYKTYPA W COJEP)KAHUE  YYEBHOWM
JTUCHUIINHBI

3. YCJIOBUSA PEAJIM3AIINM MPOTPAMMBI YUYEBHOM
TACIHATITAHBI

4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHMSI
YYEBHOU JUCIUITJIMHBbI

5. IIEPEYEHb HNCITIOJIB3YEMBIX METOJ10B
OBYYEHUA

CTP.

22

24

25



1 TACIIOPT PABOYEM NPOT'PAMMBbI YUEBHOM JUCHUILIVHBI
EH.01 MATEMATUKA

1.1 Ob6aacTe npuMeHeHnst pado4eil MpOrpaMMbl

Pabouass mporpamma ydeOnor mucruruimael EH.01 Maremaruka sBiIse€TCS 4acThbIO OCHOBHOM
npodeccnoHaTEHOM 00pa30BaTENBLHON MPOTPAMMBI - TPOTPAMMBI TIOJTOTOBKHU CIIEIUAIUCTOB CPEIHErO
3BeHa (maigee — OIIOII-IIIICC3) B coorBerctBun ¢ ®I'OC s cnenuansHocTr 23.02.01 Opranusarus
MEPEBO30K U yMpaBICHUE HA TPAHCIIOPTE (110 BUIAM).

[Ipu peanuzanmu paboueil MporpaMMbl MOTYT HCIOJB30BATHCS PA3IUYHbIE 00pa3oBaTEIbHbIC
TEXHOJIOTHH, B TOM YHUCJIC JUCTAHIIMOHHBIE 00Pa30BaTEIbHbBIC TEXHOJIOTHH, JIEKTPOHHOE O0yUICHHE.

Pabouas nmporpamma yueOHON AMCHUILIMHBI MOXKET OBITh MCIOJb30BaHA B MpPodecCHOHATbHON
MOITOTOBKE, IEPETIOATOTOBKE U MOBBIIICHUH KBATH(PHUKAIIUN pad0InX Mo mpodeccusim:

15894 OnepaTop nocTa IeHTpaIu3aluu;

18401 Curnamnucr;

17244 TlpuemocnaTuuk rpy3a u 6araxa;

25337 Omepatop 1o 06pabOTKe MEPEBO30YHBIX IOKYMECHTOB;

18726 CocraBuTens MOE3H00B;

16033 OmepaTtop cOpTHPOBOYHOM TOPKHU;

25354 OmepaTop Hpu JSKYPHOM MO CTAHIIHH.

1.2 Mecto y4yeOHo¥# aucuuminnbl B crpykrype OITOII-IIIICC3:
JlucuumuinHa BXOJUT B MATEMAaTHYCCKU U OOIUH €CTeCTBEHHOHAYIHBIN ITUKII.

1.3 Illianupyemble pe3yJbTaThl 0CBOEHUS Y4eOHOH THUCHUTIMHBI:

1.3.1 B pe3ynbrare ocBoeHUs y4eOHON AUCIUITUHBI 00YYaromUiics TOHKEH

yMeThb:

— TPUMEHATh MaTeMaTH4YecKue MeTOIbl JU(P(PEpeHIHMATLHOTO M MHTErpaIbHOIO HMCUUCIEHUS JUIs
perieHns npoeCcCHOHATIBHBIX 337134,

— TPUMEHATh OCHOBHBIE MOJIOXKEHHS TEOPHUHM BEPOATHOCTEH M MaTeMaTH4YeCKOM CTaTUCTHKU B
MPOo¢eCCHOHATLHOM JIESTETBHOCTH,

— HCHOJIb30BaTh MpPHEMbl W METOIbl MaTeMaTHYeCKOro CHHTE3a M aHajiu3a B Pa3IMYHbIX
PO ECCUOHATBLHBIX CUTYaIIUSIX.

3HATh:

— OCHOBHBIE TOHSATHS U METOABl MAaTeMaTU4eCKO-JTOTMYECKOrO0 CHHTE3a M aHalInW3a JIOTMYECKUX
YCTPOICTB;

— pellaTh NPUKIAIHbIE YJIEKTPOTEXHUUECKHE 33/1a41 METOJIOM KOMIUIEKCHBIX YHCE].

1.3.2 B pesynbTare OCBOGHHs yueOHOH MUCHMIUIMHBI OOydarouuiics AOJKEH chopMupoOBaTh
CIIEAYIOLINE KOMIIETEHIIUH:

-o0mmue:

OK 01. BwibupaTh criocoObl pemeHus 3a1ad npoQecCHOHANTBHOMN NeSTeTbHOCTH MTPUMEHUTEIHHO
K Pa3JINYHBIM KOHTEKCTaM

OK 02. Hcronp30BaTh COBpEMEHHBIE CPECTBA TIOMCKA, aHAIN3a W MHTEPIPETANU WH(POpMAITHN
1 MH(OPMAIIMOHHBIE TEXHOJIOTHHU JJIsl BBITOJHEHUS 3a/1a4 MPO(ECCHOHATBHOM e TeTbHOCTH

-npogeccHoHAIbHBIE!

I1K.1.3. OdopMIIATh TOKYMEHTHI, PETJIAMEHTUPYIOIINE OPTaHU3AINIO TIEPEBO30YHOTO MpoIecca

[1K.2.1. Opranu3oBbiBaTh pabOTy IepcoOHaNa MO IIAHUPOBAHUIO M OPraHU3AIUH MIEPEBO30YHOTO
nporecca

[1K.3.1. Opranu3oBbiBaTh pabOTy MepcoHajga MO 00pabOTKE MEepPEeBO30YHBIX IOKYMEHTOB H
OCYILECTBJICHUIO PACUETOB 3a YCIYTH, IPEAOCTABISEMbIC TPAHCIIOPTHBIMH OpraHU3aALUAMU



1.3.3 B pesynbprare OCBOCHHUS NPOTrpaMMbl y4eOHOW IUCHUIUIMHBI PEaTU3yeTcsl Mporpamma
BOCIUTAHMSI, HAIIpaBJIEHHAs! HAa POPMUPOBAHUE CIAEAYIOIIUX TUYHOCTHBIX pe3ynbTaToB (JIP):

JIP 2. IlposiBrstomiuii AKTUBHYIO rpaXkJaHCKYIO [O3ULUIO, JEMOHCTPUPYIOLIUI
MIPUBEP)KEHHOCTh MPUHIMIAM YECTHOCTH, MOPSJIOYHOCTH, OTKPBITOCTH, YKOHOMUYECKH AaKTUBHBIA WU
YYaCTBYIOIIMA B CTYJIEHYECKOM H TEPPUTOPHATHLHOM CAMOYMPABICHUHM, B TOM YHCJIE HAa YCIOBHSX
NOOpOBOJIBYUECTBA,  MPOJYKTUBHO  B3aUMOJEHCTBYIOIIMM W Y4YacTBYIOIIMA B  JAESITEIbHOCTU
OOIIIECTBEHHBIX OpraHU3aInii;

JIP 4. TlposBisoommii ¥ ASMOHCTPUPYIOIIMK YBaXKCHHE K JIIOASIM TpyJa, OCO3HAIOITUI
LEHHOCTh COOCTBeHHOTO Tpyaa. Crpemsmuiicss K (GOPMHPOBAHUIO B CETEBOH Cpele JUYHOCTHO H
npoeccnoHaTbHOTO KOHCTPYKTHUBHOTO «IIU(POBOTO ClIEAar;

JIP 23. TlonyyeHue OOydYarOmMMHCS BO3MOXKHOCTH CaMOPACKPBITHS W CaMOpeaTn3aIus
JTUYHOCTH;

JIP 30. OcymiecTBIsOMUNA TOUCK ¥ WCIOJb30BaHUEC HHPOpPMAIMKH, HEOOXOIUMOUN s
3¢ (HEeKTUBHOTO BHITIOTHEHHSI PA3IMYHBIX 3314, MPO()eCcCHOHATBHOTO M TMYHOCTHOTO Pa3BUTHSL.



2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIAHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHOIl padoThl
Ounas ¢popma o0ydeHus1

Buj yueOHoi1 padoThI

O0beM yacoB

MakcumaJjibHasi yueOHast Harpy3Ka (Bcero) 90
Oo6s13aTesIbHAsI ayIUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 60
B TOM YHCJIE:

JIEKIIUA 30
MPAKTUYECKHE 3aHATH 30
CamocrosiTe/ibHasi padoTa o0yualuierocsi (Bcero) 30
B TOM YHCJIC:

Ilpopabomra koHcnekmog 3aHAmMuUl, Y4eOHbIX U30AHUL U OONOJIHUMENbHOU 12
JUmMepamypol

Iloocomoska Kk npakmuyeckum 3aHAMUAM ¢ UCNOTb308AHUEM MEMOOUYEeCKUX 12
pexomenoayull npenooasameis, 0QopmieHUue omuemos, no020moeKa K ux

3awume.

Pewenue 3a0au u ynpasicnenuil 3
Iloocomoska coobuienuti u 00K1A008 3
Ipomercymounas ammecmauyusn (1(3) cemecmp) — IK3AMEH

3aounas opma 00yueHus

Buj yueOHoii padoThl

O0beM yacoB

MakcumajibHas yyeOHasi HATpy3Ka (Bcero) 90
Oo0s13aTe/ibHAsE ayAUTOPHAs YueOHAasi HATPY3Ka (Bcero) 14
B TOM YHUCIIE:

JICKIIAN 6
MPAKTUYECKHE 3aHSATH 8
CamocrosiTesibHas padoTa o0y4aromierocsi (Bcero) 76
Ilpomesccymounan ammecmayusn (1 Kypc) — IK3AMEH




2.2. TemaTn4eckuii JIAaH U co/iep:KaHue y4eOHON AUCHMILINHBI (04Hasi popma o0y4ueHust)

Yposensn
0CBOEHHS,
Hauvienonane pasicaon  ew e e s ™™ Qe | oy
JIMIHOCTHBIC
pe3yJabTaThbl
1 2 3 4
Beenenne. 2
Coaepixanue yueOHOro MaTepuasia 2
MartemaTuka W = Hay4YHO-TEXHUYECKMH IPOrpecc; IMOHATHE O  MaTeMaTU4ECKOM MK 1.3, TIK 2.1,
MOJENUpOBaHUU. Poip MaremMaTMKM B TOATOTOBKE CIICIMAJIMCTOB CPEIHETO 3BEHA 1 TIK 3.1, OK 01,
JKEJIE3HOAOPOXKHOTO TpaHCIopTa ¥ (OPMHPOBAHMHM OONMX H MPOodhecCHOHATbHBIX OK 02, JIP 2, JIP 4,
KOMIIETECHIIUH. JIP 23, JIP 30
CamocrosiTesibHas padora o0yuaromuxcs Nel
[Tpopa®oTka KOHCIIEKTOB 3aHATUN, YUYEOHBIX U3JJaHUI U JOMOJHUTEIBHON JIUTEPATYPHI (110
BOIIpOCaM K pas3jenaM M IJlaBaM Y4yeOHBbIX M3JaHUM, a TakXKe COCTaBJIEHHBIX
peroiaBaresem). 1
OcymiecTBieHHe TIOMCKA, aHAJIW3a W OLEHKU JIOMOJHUTENbHOW HUHPOpPMALUU 10
COJIEpP’)KaHUI0 yu4eOHOro MaTepuaia U ONpPENEIeHHIO 3a/lad CBOETro NMpO(ecCHOHAIBHOIO U
JIMYHOCTHOT'O Pa3BUTHUS
Pasnea 1. MaremaTnueckui 37
aHaIu3 -
Tema 1.1. IudpdepenunanbHoe n 19
HHTErpajbHOe HCYHUCTICHUE Coaep:xanue yueOHOro MaTepuasa
OyHkMKU  ofHOW He3zaBUcHMOW mnepemeHHOM. Ilpenensl. HemnpepbiBHOCTH — (yHKIMIL. 3
[IpousBonHasi, reomerpuueckuii cmbicha. MccnenoBanne Qynkumit. HeompeneneHHbrit MK 1.3, TIK 2.1,
uHTerpan. HemocpencTBeHHOE HHTErpupoBaHME. 3aMeHa IepeMEeHHOW. OnpeneneHHbINn 5 IIK 3.1, OK 01,
uHTErpall. BerauciieHne onpeneneHHoro HHTerpaina. ['eoMeTpruIecKii CMBICIT ONPEeNICHHOTO OK 02, JIP 2, JIP 4,
nHTerpana. DyHKIMU HECKOJIBKMX IepeMeHHbIX. lIpnioxkeHus MHTErpana K pELICHHIO JIP 23, JIP 30
MIPUKJIAIHBIX 33a4. YacTHbIE TPOU3BOJIHBIE.
IIpakTnyeckoe 3ansitue Nel. 3
Bbrauciienne mpou3BOTHOM CIOKHBIX (HYHKIHHA. K 1.3, IIK 2.1,
2 IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
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IIpakTuyeckoe 3anaTue Ne2, 3
Beraucnenne npocTerImx onpeeaeHHbIX HHTErPajIoB. K 1.3, IIK 2.1,
IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IIpakTnyeckoe 3ansitue Ne3. 3
Pacuer conpsbxeHuii ¢ mpuMEeHEHNEeM TPOU3BOIHON B MH)KEHEPHOM rpaduke. 1K 1.3, TIK 2.1,
IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IIpakTyeckoe 3ansaTue Ned. 3
OnpeneneHrie MakCMMyMa MOIIHOCTH B II€MA TOCTOSHHOTO TOKA C TNPUMEHEHUEM K 1.3, 1K 2.1,
TIPOHM3BOIHOIA. TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IIpakTuyeckoe 3ansaTue Ned. 3
Bbruncnenne rmiomanaeii ¥ 00bEMOB IMPH MPOCKTUPOBAHUU OOBEKTOB  TPAHCIOpTa ¢ IK 1.3, TIK 2.1,
NPUMEHEHHEM ONPEICIICHHOTO HHTErpaia. TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
CamocrosiTesibHas padoTa o0yuaromuxcs Ne2
[IpopaboTka KOHCIEKTa 3aHATHS, YYCOHBIX HM3JAaHWHA W JOMOJHHUTEIBLHON JUTEpaTypsl (IO
BONpPOCAaM K pasfefaM W [JlaBaM y4eOHBIX W3JaHWiM, a TaKke COCTaBJICHHBIX
MIPEeTIoIaBaTelieM), TIOMCK, aHAJTU3 M OIIEHKA JTOTIOJIHUTEIILHOW MH(POPMAIIUH IO COJICPIKAHHIO
y4eOHOTO Marepualia M ONPEIeNICHHI0 MPOPECCHOHAIBHO 3HAYMMBIX 3a1ad. [1oAroToBKa K
MPAaKTHUECKUM 3aHSITHSAM C UCIIOJIH30BAHUEM METOJNYECKUX PEKOMEH/IAIMI TPEeroaaBaTerIs.
OdopmiieHHE 0TYETOB 0 MPAKTHYCCKUM 3aHSITHUSIM.
Tema 1.2. O0bIKHOBEHHbIE
auddepenunanbubie ypapHeHus | CoaepixaHue y4eGHOr0 MaTepuasia 3
3anauu, npuBojsmre K AuddepeHnnanbHbM ypaBHeHUIM. [nddepennnanbabie ypaBHEHUS MK 1.3, TIK 2.1,
C pa3iensdromMMUCST TnepeMeHHbIMH. OOmue wu 4Yactele pemieHus. OAHOPOIHBIC IIK 3.1, OK 01,
muQdepeHaIbHble ypaBHEHUs IEpBOro mnopsjaka. JIuHeiiHble OIHOPOJHBIE YpaBHEHUS OK 02, JIP 2, JIP 4,
BTOPOT'O MOPSIJIKA C OCTOSHHBIMU KO (DUIIMESHTAMHU. JIP 23, JIP 30
IpakTuuyeckoe 3ansiTue Neb 3
Pemenne nuddepeHnnanbHbIX  YpaBHEHUH TEpPBOrO TOPSAKA C  Pa3JIeNstOIUMUCS MK 1.3, 1K 2.1,
IIEPEMEHHBIMU. TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
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CamocrosiTesbHass padora od0yyaromuxcs Ne3
[TpopaGoTKa KOHCIIEKTOB 3aHATHH, Y4eOHOH U JONOIHUTEIBHON JUTEpaTyphI (II0 BOIIPOCaM K
pasziesiaM ¥ Ii1aBaM yuyeOHOW JIMTepaTyphbl, a TAKXKE COCTaBJIEHHbIX IIPENOJaBaTeNieM), IIOUCK,

aHaJIM3 U OIIEHKA JOMOJHHUTEILHON MH(POPMAIMH IO COIEPXKAHUIO YYeOHOTro Marepuaya u 2
OIIPEJICTICHUIO TIPO(ECCHOHATBHO 3HAYMMBIX 33/1a4.
[ToaroroBka K MpakTUYECKOMY 3aHSTHUIO C MCHOJIB30BAHHEM METOAWYECKUX PEKOMEHAIHi
npenoaasatesns. OGpopmiIeHHE 0TYETa M0 MPAKTUIESCKOMY 3aHSTHIO.
Tema 1.3. Paasl 12
Coaep:xkanue yueOHOIro MaTepuaJia 3
YucnoBble psabl. CXOAUMOCTh M PACXOAUMOCTb YHCIIOBBIX psioB. lIpu3Hak cxomumocTu K 1.3, IIK 2.1,
Janambepa. 3HakonepeMeHHbIE psabl. AOCOJTIOTHAs M YCIOBHAs CXOIUMOCTH PSJIOB. 4 TK 3.1, OK 01,
Wuterpansubiil npusHak Komm. [Mpusnak JleiOnuia. Crenennsie psasl. Paast ypee. OKH(EE?PH% J3I(§> 4,
IIpakTHyeckoe 3ansiTue Ne/ 3
Paznoxenue Qyukimii B pag Dypee. IK 1.3, TIK 2.1,
1 IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IpakTyeckoe 3ansiTue Ne§ 3
Pacuer snexTpuueckux neneil HECMHyCOUJAIbHBIX MEPUOJUYECKUX TOKOB C NMPUMEHEHHEM K 1.3, TIK 2.1,
psioB Dypbe. 1 IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
[paxkTnyeckoe 3ansaiTue Ne9 3
OneHka pe3ysJbTaTOB TECTOBOIO 3KCIEpUMEHTa 3((GEKTHUBHOCTH pPabOThl MEXaHHW3MOB M K 1.3, 1IK 2.1,
000pyIOBaHKS HA HKEIE3HOJOPOKHOM TPAHCIIOPTE TI0 CPEICTBAM, OMPE/IeIeHHE CXOIUMMOCTH 2 02%23-;{})021(%1;4
YHCIIOBOTO psijia 1o mpusHaky Jlanambepa. P ’23, 1P 30
CamocrosiTeabHas padora o0yqaromuxcsa Ne4
[TpopaboTka KOHCHEKTOB 3aHSATHH, YUeOHBIX M3JaHUN M JONOJHUTENBHOM JUTEpaTyphl (IO
BOIIpOCAM K pa3jienaM M TJaBaM yueOHBIX W3JaHuM, a TakkKe COCTaBJICHHBIX
npernojaaBaTesieM), TIOUCK, aHAIIN3 U OIIEHKa JOTIOTHUTELHON WHPOPMAIHHX TTO0 COICPIKAHUIO 4
yueOHOro Marepuaa u ONpeAeIeHUI0 MPOpECCHOHAIBHO 3HAUUMBIX 33/1a4.
[ToaroroBka K MpPaKTHYECKUM 3aHATHSIM C WCIIOJNIE30BAHUEM METOIUYECKUX PEKOMEHIAIHiA
npenoaasatess. OGopmiIeHne OTYETOB MO MPAKTHYECKUM 3aHITHSIM.
Pa3jen 2. OCHOBBI IUCKPETHOM 10




MaTeMaTHUKH

Tema 2.1. OcHOBBI TEOpUH 3

MHOKeCTB Conep:xkanue yueOHOIro MaTepuajia 2
MHoxecTBO U €ro aieMeHThl. [lycTtoe MHOKECTBO, ITOJIMHOXKECTBA HEKOTOPOTO MHOXKECTBA. MK 1.3, TIK 2.1,
Onepauun Hag MHOKecTBaMH. OToOpaskeHHe MHOXkecTB. [loHATHE QyHKIMU U CHOCOOBI ee 2 IIK 3.1, OK 01,
3amanus; Komro3uuus (yHkumil. OTHOLIEHUsS; MX BUABI U cBoHcTBa. marpamma Benna. OK 02, JIP 2, JIP 4,
YuciioBble MHOXKECTBA JIP 23, JIP 30
CamocTosiTesibHas padoTa odyqarommuxcs NeS
[TpopaGoTka KOHCIIEKTOB 3aHATUH, Y4€OHBIX M3JaHUN U JOIOJIHUTENBHOH JnTeparypsl (IO 1
BOIpOCAaM K pa3zjenaM M [JaBaM Y4YeOHBbIX M3JaHUM, a TaKkKe COCTaBJIEHHBIX
npenozaasateneM). Pelenue 3a1a4 1 ynpakHeHuUH.

Tema 2.2. OCHOBBI TEOpUH 7

rpagos Conep:xxanue y4eOHOIro MmaTepuaJjia
Hcropust BO3HHMKHOBEHHUS TOHATHA rpada. 3anaud, NPUBOIAIINE K MOHATHIO Tpada. 2
Onpenenenue rpada, BUIbI rpadoB: MOJIHbIE, HEMIOJIHbIE. DIEeMEHTHI Ipada: BepIInHbI, pedpa; 5 %If( ;31 ’ glli %)11’
crenenb BepmuHbl. Lukn B rpade. Cszannbie rpadsl. epeBbs. OpueHTHpOBaHHBIN Tpad. OK 02 JIP 2. JIP 4
N3o0paxenne rpada Ha 1uiockoctd. [IpumeHenue teopun rpadoB HpU  pelICHUU JIP ’23’ P30
podecCHOHATBHBIX 3a/1a4 B 9KOHOMHKE M JIOTUCTHKE.
IpakTnyeckoe 3ansiTue NelO 2
[Toctpoenwue rpada Mo yCIOBUIO CUTYAIIMOHHOW 33a7aduu: B YIIPaBICHUH WH(PACTPYKTYypaMH MK 1.3, TIK 2.1,
Ha TpaHCHOPTE; B CTPYKType B3aUMOJIEUCTBHMS pa3lIMYHBIX BHJIOB TpAHCIOPTa, B 2 TIK 3.1, OK 01,
(bopMHPOBaHUN TEXHOJIOTMUYECKOTO IIUKJIA OKa3aHUsl yCIyT Ha TPAHCIIOpTE. OK 02, JIP 2, JIP 4,

JIP 23, JIP 30

CamocTosiTesbHas padora o0y4arommuxcsa Ne6
[TpopaboTka KOHCTIEKTOB 3aHATHH, y4eOHOW U JONOIHUTEIBHOMN JINTEpaTyphl (110 BOIIpOcam K
pazzenam M TjaBaM y4eOHOW JIMTEpaTypbl, a TaKXKe COCTABJIECHHBIX IIPENoJIaBaTeleM). 3
[ToaroToBka K MpakTUYECKOMY 3aHSTHUIO C MCIOJIb30BAHUEM METOMUYECKUX PEKOMEHAINi
npenoaasatess. OpopmiieHne MPaKTHYECKUX 3aHATHI U OTUETOB.

Paszjnen 3. OcHOBBI TeOpUH

BEPOSATHOCTH M MAaTeMaTHYeCKOIi 23

CTATHCTHKHU

Tema 3.1. BeposiTHOCTb. 9

TeopeMbl CJI0KEHUS U Copepxanue y4eOHOIro MmaTepuaJjia 3

YMHOKCHHSI BePOSITHOCTEH [TonsiTue COOBITHS W BEPOATHOCTU COOBITHA. JlOCTOBEpPHBIE M HEBO3MOXKHBIE COOBITHSL. 4 IIK 1.3, TIK 2.1,
Kitaccuueckoe onpeznenenue BeposSTHOCTH. TeopeMa ciokeHUst BeposiTHOCTed. Teopema K 3.1, OK 01,

YMHOXKEHHUSI  BeposiTHOCTEW.  IlpumeHeHHMe Teopuum  BEPOSITHOCTH  IPU  PEUICHHUHU

OK 02, JIP 2, JIP 4,
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podeccCoHAIbHBIX 33/1a4.

JIP 23, JIP 30

IIpakTHueckoe 3ansitue Nell 3
Pemenne mpoctedmux 3amady Ha OMpEesieHHEe BEPOSTHOCTU C HCIOJIb30BAHHUEM TEOPEMBI 1K 1.3, TIK 2.1,
CIIO’KEHHUS BEPOATHOCTEHA. IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IIpakTHyeckoe 3ansitue Nel?2 3
Pemenue 3amad Ha HaXO0XKJIEHHE BEPOSTHOCTH COOBITHS TPU H3YYCHHU W TUIAHUPOBAHHUH 1K 1.3, TIK 2.1,
IIK 3.1, OK 01,
PBIHKA YCIIYT Ha TPAHCIIOPTE. OK 02 TP 2, JIP 4
JIP 23, JIP 30
CamocTtosiTesibHas padora o0yuarommuxcs Ne7
[TpopaboTka KOHCIIEKTOB 3aHATHH, Y4eOHOH U JONOIHUTEIBHON JUTEpaTyphI (TI0 BOIIPOCaM K
pazzenaM U Ii1aBaM y4eOHOH JIMTEepaTyphbl, a TAKXKE COCTABICHHBIX IPETOaBaTeIeM), OUCK,
AQHAJIN3 U OIICHKA JIOTIOJHUTEIBHOW MH(POPMALUK TI0 COACPIKAHUIO YYEOHOro MaTepualia u
OIIPE/ICIICHUIO IPOPECCHOHAIBHO 3HAYMMBIX 3a/1a4.
[ToaroToBKa K MPAaKTHYECKUM 3aHATHSIM C HMCIOJIb30BAHHEM METOJMYCCKUX PEKOMEHAIMi
npenonasaresst. OhopmiIeHHE OTYETOB MO MPAKTUUECKUM 3aHSITHSIM.
Tema 3.2. Cayuaiinas
BeJIMYUHA, ee QyHKUMNA Conepxanne yueOHOro MmarepuaJjia 3
pacnpeaeJeHust CrnyuvaitHass BenuumHa. JIMCKpeTHass W HENpPEphIBHAS CIIyYailHbIe BENWYMHBL 3aKOH MK 1.3, TIK 2.1,
pacrpeieNieHust CTy4aiiHOi BeTMYHHBL. 11K 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IIpakTuyeckoe 3ansiTue Nel3 3
[To 3amaHHOMY YCIIOBHIO TTOCTPOCHHE PSIOB PACTIPECIICHHUS CITyYaitHON BEJTMUNHBI. IIK 1.3, TIK 2.1,
[IK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30

CamocTosiTesibHast padora o0y4arommuxcs Ne§

[TpopaboTka KOHCHEKTOB 3aHSATHH, YUeOHBIX M3JaHUN M JONOJHUTENBHOM JUTEpaTyphl (IO
BOIIpOCAM K pa3jienaM M TIJaBaM y4YeOHBIX HW3JaHUMH, a TaKkkKe COCTaBJIEHHbIX
IperoiaBaTesieM), MOUCK, aHaIU3 U OIEHKa JOMOIHUTENbHON HHPOPMALIUHU 110 COAEPKAHUIO
yueOHOTro MaTepuana u ONpeAeIeHUI0 NPOpECCHOHAIBHO 3HAYMMBIX 33/1a4.

IToaroroBka K NMPakTUYECKOMY 3aHSITHIO C MCIOJIb30BAaHUEM METOAMYECKHX PEKOMEHIALNN
npenogasatessi. OGopmiIeHHe 0TYETOB MO MPAKTHYECKOMY 3aHATHIO
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Tema 3.3. MaremMmaTu4yeckoe

0KM/IaHHMe U JucIepcust Coaep:kanue y4yeGHOro MaTepuaja 3
cJIy4yaiiHoi BeJJUUYNHBI MaremaTiueckoe OXKHJaHUE TUCKPETHOM ciy4aiHoil BenuuuHbl. Jlucmepcus ciaydaiiHoi 1K 1.3, TIK 2.1,
BenmunHbL. CpesiHee KBapaTHYHOE OTKIIOHEHUE CITyYaifHOM BEIMYMHBI. 2 IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IIpakTHyeckoe 3ansiTue Neld 3
HaxoxmeHre MaTeMaTHYeCKOrO0 OXKHAAHUS, JTUCIIEPCHM M CPEIHEro KBaJpaTUIHOTO 1K 1.3, TIK 2.1,
OTKJIOHEHUS! IMCKPETHOM CITy4aifHOW BEJIMYMHBI 3aKOHOM pacIipe/leleHusl. 2 TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IpakTHueckoe 3ansitue Nel5 3
Perrenrie 3amau Ha HaXOXKICHHE MATEMaTHYECKOTO OXKHMIAHWS W JTUCIICPCHU TPU OICHKE IK 1.3, TIK 2.1,
3¢ GEKTUBHOCTH 3aKa30B U OOCIY:KMBaHUS MOTPEOUTENEH YCIyr U MPH OLEHKE CUCTEM 2 TIK 3.1, OK 01,
HaJIS)KHOCTH, 0€30MaCHOCTH M Ka4eCTBa yCIIyT Ha )KEJIE3HOIOPOKHOM TPAHCIIOPTE. OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
CamocrosiTesibHas padora o0yuaromuxcs Ne9
[TpopaboTka KOHCIIEKTOB 3aHATHH, Y4EOHOH U JONOIHUTEIBHON JUTEpaTypHhI (TI0 BOIIPOCcaM K
pasienaM M TJlaBaM Y4eOHOM JHMTepaTypbl, a TaKKe COCTABICHHBIX IMPENoJaBaTeseMm).
[ToaroroBka K MpPaKTHYECKUM 3aHATHSIM C HCIIOJIB30BAHUEM METOJIUYECKUX PEKOMEHIAINN 5
npenoaasatens. OdopmieHre OTY4ETOB MO MPAKTHYECKUM 3aHATHAM. OcyliecTBIeHHE
MOWCKA, aHaIM3a M OICHKU JIOTIONHUTENbHOW HMH(OpMAMU IO COJCPKaHUIO Yy4eOHOTO
Marepuasa U ompeJiesIeHHI0 Mpo(ecCHOHANbHO 3HAUYMMBIX 3ajau. OnpeneneHre MeToJ0B U
croco0O0B BHINIOJIHEHUS NPOPECCHOHANBHBIX 33/1a4, OIIEHKa UX 9 (EKTUBHOCTH U Ka4eCTBa.
Pa3nena 4. OcHOBHBIC YHC/ICHHBIE 18
METO/IbI =
Tema 4.1. Yncaennoe 6
HHTErpUpPOBaHME Coaep:xkanue y4eGHOro MaTepuajia
[TonsiTe O wyKMCcIEHHOM HUHTErpupoBaHUU. DopMysbl MPUOIMKEHHOTO HHTErPUPOBAHMS, 2
OCHOBaHHBIE HA WHTEPIOSIIUOHHBIX ¢opmynax Hprorona. [IpuMeHeHHE YHCICHHOTO 5 11_‘[[II<< 1331 ’ lg)lliz()ll’
MHTETPUPOBAHMS TPH pPEIHIEHUH NPOo(hecCHOHANBHBIX 33a1a4. POopMyIibl MPSMOYTOJIBHUKOB. OK 02 JIP 2. JIP 4
®opmyna tpaneuuit. @opmyna CumriicoHa. AOCOIIOTHAS MOTPEHIHOCTh MPU YHUCIEHHOM JIP ’23’ P30
MHTETPHUPOBAHHH.
IpakTueckoe 3ausiTue Nel6 2
Bbruncnenue wuHTErpasioB mno (¢GopmysiaM IpsIMOYTOJIBHHKOB, Tpamemuid u Gopmye 2 11'_I[II<< 1331, 1;1)112%11
1, )

Cumrncona. O1eHKa MorpenrHoCTH.

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

CamocrosiTesibHas padora od0yuaromuxcs Nel(

[TpopaboTKa KOHCIIEKTOB 3aHATHH, Y4EOHOI U JONOIHUTEIBHON JUTEpaTyphI (TI0 BOIIPOCcaM K
pa3zenaM M TJlaBaM y4eOHON JHMTepaTypbl, a TaKKe COCTABJICHHBIX IPENoJaBaTesieM).
[loaroroBka K MPaKTHUYECKOMY 3aHSITHIO C MCIOJIb30BAHUEM METOAMYECKHX PEKOMEHIAINii
npernonaBatens. OpopmiieHre oTueTa 1Mo NpakTUYeCKoMy 3aHATHIO. OCyIecTBICHNE TIONCKA,
aHaJIM3a U OLUEHKH JIOMOJHUTENHHON MH(OPMALUH 110 CONEPKAHUI0 Y4eOHOro MaTepuaia u
OTIpEIeNICHUIO IPOPECCHOHATLHO 3HAUMMBIX 3a/1a4.

Omnpenenenrie MeToAa M croco0a BBIIOJIHEHHS NPO(ECCHOHAIBHBIX 3a/ad, OLEHKa HX
2(h(HEKTHBHOCTH M KA4€CTBA.

Tema 4.2. UncyieHHoe
aupdepeHIUpPpOBaAHHAE

Conep:xanue y4eOHOro MmaTepuaJjia 2
YucnenHoe auddepenHuupoBanue. Dopmynbl NPUOIMKEHHOro AU PEepeHIUPOBAHUS, 1K 1.3, TIK 2.1,
OCHOBaHHBIC HAa MHTEPHOIAMOHHBIX (popmynax Herorona. IlorpemHocts B onpeneneHHn TIK 3.1, OK 01,
N OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IpakTHueckoe 3ansitue Nel7 2
Penlenue 3aga4d Ha HaxoXKJIEHUE MO TAOIMYHO 3aJaHHOW (yHKUuH (Ipu N=2), QyHKUUH, K 1.3, 1IK 2.1,
3aJaHHOM aHAJTMTHYCCKH. 1K 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IIpakTyeckoe 3ansiTue Nel8 2
HccnenoBanne CBOMCTB 3TOM (DYHKIMM AJs omnpeneneHus: 3(p(GeKTUBHOCTH IUIaHUPOBAHMS IK 1.3, TIK 2.1,
TEXHUUYECKOTO IIUKJIa SKCILUTYaTaI[U! HIEKTPOCHAOKEHHS Ha XKEJIE3HOJOPOKHOM TPAHCIIOPTE. TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30

CamocTosiTesbHas padora odyuarommuxcsa Nell

[TpopaGoTKa KOHCIEKTOB 3aHATHUH, y4eOHOI U JOMOIHUTEIBHOM IUTEpaTyphl (110 BOIIpOcaM K
pazzmenam ¥ TJjaBaM Y4YeOHOW JUTEpaTyphl, a TaK)KEe COCTABJICHHBIX IIPEIIO/IaBaTEIIEM).
[ToaroroBka K MpakTUYECKOMY 3aHSTHIO C MCHOJIb30BAaHMEM METOAWYECKUX PEeKOMEHIAINi
npenoaasatens. OhopMiIeHre 0TYeTa M0 MPAKTHIECKOMY 3aHSATHIO. PellieHne CUTyarmoHHbBIX
U TIPOM3BOJICTBEHHBIX (IMPO(ECcCHOHATBHBIX) 3ajau, ONpeAeieHHe CIocOOOB BBIMOIHEHUS
npodeccoHaATBHBIX 3a/1a4, olleHKa UX 3(G(HEeKTUBHOCTH M KadecTBa. OCyIIeCTBIEHUE TIOUCKA,
aHaJM3a U OLEHKH JIOMOJHUTENHHON MH(OPMALUMH 110 COIEPKAHUI0 YUeOHOro MaTepuaia u
OTIpeNIeNIeHNI0 TMpo(ecCHOoHaNbHO 3HAYMMBIX 3anad. OrmnpeneneHue MeTofa M crocoda
BBIIIOJIHEHUS! TPOeCCHOHANIBHBIX 33/1a4, OIIeHKA MX 3()()EKTUBHOCTU M KaUeCTBA.

Tema 4.3. UncjaeHHOe pelieHne
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00BIKHOBEHHLIX
nauddepeHnAIBHBIX
YPaBHEHU M

Conep:xkanue yueOHOIro MaTepuajia
[TocTpoenue unTerpanbHOi KpuBoil. Meron Ditnep

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

IpakTyeckoe 3ansiTue Nel9
OnpezneneHre KOJIXYECTBA IEKTPOIHEPTUH, 3aTPAUYCHHON HA TATY MOE370B B 3aBUCUIMOCTH OT
iaHa ¥ Opouiast MyTH C HMCIONB30BaHMEM MeToia Oiifiepa, pelieHre OOBIKHOBEHHBIX
nuddepeHITMaIbHBIX YpaBHEHUN

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

CamocTosiTesbHas padora odyqaromuxcsa Nel2

[TpopaGoTka KOHCIIEKTOB 3aHTUI, Y4eOHBIX M3JaHUN U JONOJIHUTENBHOH JnTeparypsl (IO
BOIIpOCaM K pasjenaM M T[JlaBaM Y4YeOHBIX M3/JaHUM, a TaKkKe COCTAaBJICHHBIX
npenogaBateneM). IlogroroBka K — MpakTHYeCKOMY 3aHSATHIO C  HCIOJb30BaHUEM
METOJIMYECKIX peKoMeHanui mnpenogasatens. OdopmiieHHe OTYeTa MO MPAKTHYECKOMY
3aHATHIO. PerieHne CUTYallMOHHBIX W IIPOM3BOJCTBEHHBIX (IpodeccCHOHANIbHBIX) 3ajad,
OTIpEeJIeTICHNE CTIOCOO0B BBITOIHEHUS MPO(ECCHOHANBHBIX 3314, OLeHKa MX 3P PEeKTUBHOCTH
Y KayecTBa.

IloaroroBka K 3K3amMeHy.

TemaTuka cooOIeHHi (I0KJIa10B) MPUKIIAJHOIO XapaKTepa:

HcTopus cTaHOBIIEHUS TEOPUU HCCIIEIOBAHNUS Ollepalluii KaK HayKH.

Teopus pacnucanus.

Meroap! IIaHUPOBAHUSL.

[TpumeHeHre TeopuM HCCIENOBAaHUS ONepanuil MpHU peleHnH Npo(ecCHOHANbHBIX 3a7a4 B
o0nacti (OpMUPOBAHMS TEXHOJIOTMUECKOTO IMKJIA AKCIUTyaTallid MAllliH U 000pya0BaHUS
Ha TpaHcropTe (ynpaBiieHHe HHPPaACTPyKTypaMH Ha KeJIe3HOAOPOKHOM TPAHCIIOPTE).
CtpyKTypa 1 B3aMOJIEHICTBHE PAa3IMUHBIX BUIOB TPAHCIIOPTA.

[TpumeHeHre cUCTEM OLIEHKH HaJeKHOCTH M O€30MacHOCTH PabOT Ha KENE3HOAOPOKHOM
TPaHCHOPTE.

IIpoMe:xxyTOYHAsI aTTeCTAUSA: IK3aAMEH

‘ Bcero:

J11s XapaKTepUCTHKU YPOBHS OCBOSHMSI y4eOHOT0 MaTepHalia UCIOIb3YIOTCS ClIeAyolre 0003HAYECHUS:

1. - o3HaKOMHTENbHBIN (Y3HaBaHUE paHee U3yUEHHBIX 00BEKTOB, CBOMCTB);

2. - penpOAYKTHBHBIN (BBITIOIHEHHE JCATENLHOCTH M0 00pa3ily, HHCTPYKIIMH HITU MOJT PYKOBOJICTBOM)

3. - MIPOAYKTUBHBIN (TJITAHUPOBAHUE U CAMOCTOSTEIIFHOE BBIITOHEHHE JACITEIBHOCTH, PEIIeHUE MTPOOJIEMHBIX 3a71aq)
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2.3. TeMaTH4ecKUii IVIaH U coAep:KaHMe YUeOHOH IMCHUILIMHBI (3a04Hast popMa 00yUeHHUs1)

Yposensn
0CBOEHHS,
Hannenosane pisicaon i tex T e Qo | damermyone
JIMIHOCTHBIC
pe3yJabTaThbl
Beenenue. 2
Conep:xanue y4eOHOro MaTepuaJia 2
Matematuka 1 Hay4HO-TEXHUYECKH POrpecc; MOHATHE O MAaTEMAaTUYECKOM MK 1.3, TIK 2.1,
MoJieIupoBaHuy. Posib MaTeMaTUKH B OJrOTOBKE CHEIMAIMCTOB CPETHETO 3BEHA 1 IIK 3.1, OK 01,
’KEJIC3HOIOPOKHOTO TPAHCIIOPTA U (HOPMHUPOBAHUU OOIIUX U MPOPECCHOHATBHBIX OK 02, JIP 2, JIP 4,
KOMITETEHIHIA. JIP 23, JIP 30
CamocrosiTeibHas padora odyuyarommxcs Nel
[TpopaboTka KOHCHEKTOB 3aHATHH, Y4eOHBIX W3JaHUN M JONOJHUTEIBHON auTepatypsl (10
BOIIpOCaM K pasjenaM M TIjaBaM y4deOHBIX U3JaHU, a TakkKe COCTaBJIECHHBIX
MIPENo/1aBaTesieM). 1
OcymiecTBieHHe TIOMCKA, aHAIM3a W OLEHKH JIOTIOJHUTENbHOW HWH(POPMALUU TI0
COJIepKaHNI0 y4yeOHOro Marepuaia M ONpEAeTICHUIO 33/ad CBOEro MPO(ecCHOHANTBHOTO U
JIMYHOCTHOT'O Pa3BUTHUS
Pasznen 1. MatemaTHueCKHil 37
aHaJIN3 -
Tema 1.1. IudpdepenunanbHoe n 19
HHTErpajibHOE HCYHCIICHH e Conep:xanue y4eOHOro MaTepuaia
@OyHKUMKM OAHOM He3zaBucuMoOll mnepemeHHOW. Ilpenensl. HempepblBHOCTH  QyHKUUI. 3
[IpousBonnasi, reomerpuyeckuii cmbicn. HccnemnoBanuwe ¢ynknuil. HeonpeneneHHbIi K 1.3, TIK 2.1,
unTerpan. HemocpencTBeHHOe HHTErpupoBaHHME. 3aMeHa IepeMeHHOW. OnpeeneHHbIN 3 IIK 3.1, 0K 01,
uHTerpai. Boruucienue onpeneaeHHoro uHTerpaia. ['eoMeTpuuecKkii CMbICI ONpeeNIeHHOTO OK 02, JIP 2, JIP 4,
uHTerpaia. @OYHKUMU HECKOJIBKUX TIepeMeHHBIX. [IpunokeHuss uHTerpaga K pelieHHIo JIP 23, JIP 30
IPUKJIAAHBIX 331a4. YacTHbIE IPOU3BOAHBIE.
IIpakTuyeckoe 3ansitue Nel. 3
Beraucrenne nporn3BoTHOM CIOKHBIX (DYHKIHH. K 1.3, IIK 2.1,
2 K 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IIpakTHyeckoe 3ansiTue Ne2. 2 3

14




Brruncnenue npocTefimx onpeneneHHbIX HHTErPaloB. 1K 1.3, TIK 2.1,
IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IpakTuyeckoe 3ansaTue Ne3. 3
Pacuyer comnpsbkeHuii ¢ PUMEHEHHEM POU3BOIHON B MH)KEHEPHOM rpaduke. 1K 1.3, [IK 2.1,
0 IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IpakTuyeckoe 3ansaTue Ne4, 3
OmnpeneneHre MakCMMyMa MOIIHOCTM B IIENIM TOCTOSHHOTO TOKa C HPUMEHEHHEM K 1.3, IIK 2.1,
IPOH3BOIHOL. 0 TK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IIpakTnyeckoe 3ansitue Ne5. 3
Bbuncnenue minomaneii ¥ 00beMOB MPH MPOCKTUPOBAHUM OOBEKTOB  TPAHCIOpPTA C MK 1.3, TIK 2.1,
TIPIMEHEHHEM ONpe/Ie/IeHHOTr0 HHTErpana. 0 TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
CamocrosiTesibHas paGoTa odyuaromuxcs Ne2
[TpopaboTka KOHCHEKTa 3aHATHS, Y4EOHBIX W3JaHUH U JIOMOJHUTEIBHOW JUTEpaTypsl (IO
BOMIpOCAaM K pasfenaM M TIJiaBaM y4eOHBIX W3JaHUM, a Takke COCTaBJICHHBIX
IpernojaBaTeseM), OUCK, aHaINU3 M OLleHKa JOMOJIHUTEIbHON HH(OpMALIUU IO COJIEPKAHUIO 12
y4eOHOTO Marepuasia M ONpeNeNIeHHI0 MPOoPecCHOHATFHO 3HAYMMBIX 3a1ad. [loaroroBka K
MIPAaKTUYECKUM 3aHATUSAM C UCIIOIb30BAHUEM METOIMYECKUX PEKOMEHJAINi MpernoaaBaTers.
OdopmiieHrE OTYETOB IO MPAKTHUYECCKUM 3aHITHSIM.
Tema 1.2. OObIKHOBEHHbIE 6
auddepenunanbubie ypasHenus | Coaepixanue y4eGHOro MaTepuasia 3
3aaum, mpuBOAAIIME K AU PepeHInaTbHbIM yYpaBHeHHIM. {nddepenHmansapie ypaBHeHUS MK 1.3, TIK 2.1,
C pasmensronMMucs —nepeMeHHbIMA. OOmme wu  dacteie  pemeHus.  OmXHOPOIHBIC 2 K 3.1, OK 01,
middepeHanbable  ypaBHEHUST TEpPBOro MHopsijka. JIMHEHHbIE OJHOPOJHBIE YpaBHEHHS OK 02, JIP 2, JIP 4,
BTOPOTO TOPSIKA C TIOCTOSHHBIME KO3 (HIMEHTaMHY. JIP 23, JIP 30
IpakTuyeckoe 3ansitue Ne6 3
Pemenne muddepeHNManbHBIX  YpaBHEHHH TIEPBOTO TMOPSAKA C  Pa3IelIsSIOIIAMECS K 1.3, IIK 2.1,
HepeMEHHBIMH. 2 TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
CamocTosiTesabHas padora odyyawomuxcsa Ne3 2
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[TpopaboTka KOHCIIEKTOB 3aHATHH, YYEOHOH U JTOMOJHUTEIBHOMN JTUTEpaTyphl (TI0 BOIpocaM K
paszenam M riaBaM yuyeOHOW JMTEpaTyphl, a TAK)KE COCTABICHHBIX MPENO/aBaTeNIeM), TIOUCK,
aHaJIM3 W OIICHKA JIOTOJHHUTEILHONW MH(POPMAIMH TI0 COIEPXKAHUIO YYeOHOro Marepualia u
OTIPEIETICHUIO TPO(ECCUOHATBHO 3HAYMMBIX 33/1a4.

[ToaroroBka K MPakTUYECKOMY 3aHSTHUIO C MCIOJIH30BAHHEM METOJAWYECKUX PEKOMEHIAIHIA
npenogasatesnsi. OpopmieHre 0TYeTa Mo MPAKTUIECKOMY 3aHSTHIO.

Tema 1.3. Paabl 12
Conep:xanne y4eOHOT0 MaTepuaJjia 3
Yucnoseie paapl. CXOAUMOCTh M PACXOJUMOCTh YHUCIOBBIX psaoB. llpu3Hak cxomumoctu 1K 1.3, TIK 2.1,
Jlanambepa. 3HaKomepeMeHHbIE psabl. AGCOMIOTHAS M YCJIOBHAS CXOJMMOCTH DSJIOB. 0 TK 3.1, OK 01,
Wuterpanbubiii npusHak Kommm. [Mpusnak JleitOuuia. Crenennsie psasl. Psaast ypee. OKH(E’ZJSIPHZI; J;(I)) 4,
IIpakTHyeckoe 3ansiTue Ne/ 3
Paznoxxenne pynkuuii B psg Oypee. IIK 1.3, [IK 2.1,
0 K 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IIpakTHuyeckoe 3ansiTue Ne§ 3
Pacyer amekTpruecKkuX Iereil HEeCHHYCOUAAIbHBIX EPUOJMYCCKUX TOKOB C MPHUMEHEHHEM K 1.3, 1IK 2.1,
psioB Dyphe. 0 TK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IIpakTn4yeckoe 3ansiTue Ne9 3
OneHka pe3yJabTaTOB TECTOBOTO 3KclepuMeHTa 3((EeKTHBHOCTH pPabOThl MEXAHHU3MOB U IK'1.3,TIK 2.1,
000pyIOBaHUS Ha KEJIE3HOJAOPOKHOM TPAHCIIOPTE 1O CPEACTBAM, ONpe/IeIeHNe CXOIUMOCTH 0 01131823-}1’1)021(3}1;4
YHCIIOBOTO psijia 1Mo nmpu3Haky Jlarmambepa. JIP 23, JIP 30
CamocTosiTesbHas padora odyuaromuxcsa Ne4
[TpopaGoTka KOHCIIEKTOB 3aHATUH, Y4eOHBIX W3JaHUN W JONOJHUTENBHOH JuTeparypsl (IO
BOIIPOCAM K pa3/lenaM H TjaBaM Y4YeOHBIX W3JaHWH, a Takke COCTaBJICHHBIX
npernojaBaTeseM), MOUCK, aHAJIM3 U OIIEHKA JOMOJHUTEILHON MHPOPMAIMHU M0 COAEPKAHUIO 12
y4eOHOT0 MaTepHasia 1 ONpeIeIeHII0 MPOodeCCHOHATFHO 3HAYNMBIX 3a71ad.
[ToaroroBka K MpPakTUYECKUM 3aHATHSM C HCIIOJIb30BAHUEM METOIMYECKUX PEKOMEHIAINi
npenogasatesns. OGopMIIeHHE OTYETOB MO MPAKTHYSCKIM 3aHSTHSIM.
Pasneq 2. OcHOBBI IMCKPETHOM 10
MaTeMaTHKH EY
Tema 2.1. OCHOBBI TEOPUH 3
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MHOKeCTB Conep:xkanue yueOHOIro MaTepuajia 2
MHoxecTBO U €ro aieMeHThl. [lycTtoe MHOXKECTBO, ITOJIMHOXKECTBA HEKOTOPOTO MHOXKECTBA. MK 1.3, TIK 2.1,
Onepauun Hag MHOKecTBaMH. OToOpaskeHHe MHOXkecTB. [loHATHEe QyHKIMU K COCOOBI ee 0 1K 3.1, OK 01,
3amanus; Kommo3uuus (yHkumil. OTHOIIEHUsS; MX BUABI U cBoMcTBa. Jlmarpamma Benna. OK 02, JIP 2, JIP 4,
YuciioBble MHOXKECTBA JIP 23, JIP 30
CamocTosiTesibHas padoTa odyqarommuxcs NeS
[TpopaGoTka KOHCIIEKTOB 3aHATUH, Y4eOHBIX M3JaHUN U JONOJHUTENBHOHN JUTepaTypsl (IO 3
BOIIPpOCAM K pa3jenaM M TJaBaM y4YeOHBIX HW3JaHWH, a TaKkKe COCTaBJICHHBIX
npenozaasateneM). Pemenue 3a1a4 1 ynpakHeHuUH.

Tema 2.2. OCHOBBI TEOpUH 7

rpagos Conep:xxanne y4eOHOIro MmaTepuaJjia
Hcropust BO3HMKHOBEHUS TOHATHA rpada. 3amaud, NPUBOIAIIKE K TIOHATHIO Trpada. 2
Onpenenenue rpada, BUIb! rpadoB: MOJIHbIE, HEMOIHbIE. DIeMEHTHI Ipada: BepIInHbI, pedpa; 0 lﬁi 231 ’ glli 2011’
crenenb BepmuHbl. Lukn B rpade. Cszannbie rpadsl. lepeBbs. OpueHTHpOBaHHBIN Tpad. OK 02 JIP 2. JIP 4
N3o0paxxenne rpada Ha 1uiockoctd. [Ipumenenume teopunm rpadoB Npu  pelieHUH JIP ’23’ P30
podecCHOHATBHBIX 3a/1a4 B 9KOHOMHKE M JIOTUCTHKE.
IIpakTuueckoe 3ansitue NelO 2
[TocTpoenwre rpada Mo ycIoBUIO CUTYAIIMOHHOW 33a7aduu: B YIIPaBICHUH HH(PACTPYKTYypaMH MK 1.3, TIK 2.1,
Ha TpaHCHOPTE; B CTPYKTYpE B3aUMOJEWUCTBHMS pa3IMYHbIX BHAOB TPAHCIOPTA, B 0 TIK 3.1, OK 01,
(bopMHPOBaHUN TEXHOJIOTMUYECKOTO IIUKJIA OKa3aHMsl yCIyT Ha TPAHCIIOpTE. OK 02, JIP 2, JIP 4,

JIP 23, JIP 30

CamocTosiTesbHas padora o0y4arommuxcsa Ne6
[TpopaboTka KOHCTIEKTOB 3aHATUH, y4EeOHOW U JONOIHUTENBHOM JIUTEpaTyphl (110 BOIpOcaM K
pazzenam M TJaBaM y4eOHOW JIMTEpaTypbl, a TaKKe COCTABJIECHHBIX IPENOJIaBaTeNIeM). 7
[ToaroToBka K MpakTUYECKOMY 3aHSTHIO C HCIOJIb30BAHUEM METOJMUYECKUX PEKOMEHAINi
npenogasatess. OgopmiieHne MPaKTHUECKUX 3aHATUI U OTUETOB.

Pasnes 3. OcHOBBI Teopuu

BEPOSATHOCTH M MAaTeMaTH4eCKOI 23

CTATHCTHKHU

Tema 3.1. BeposiTHOCTb. 9

TeopeMbl CJI0KEHUS U Copepxanue y4eOHOIro MmaTepuaJjia 3

YMHOKeHHsI BepOsITHOCTeH [TonsiTue COOBITHS U BEPOATHOCTU COOBITHA. JlOCTOBEpPHBIE M HEBO3MOXKHBIE COOBITHS. MK 1.3, K 2.1,
Kiaccuueckoe onpeznenenue BeposSTHOCTH. TeopeMa clokeHUsi BeposiTHOCTel. Teopema 0 K 3.1, OK 01,
YMHOXKEHUSI  BeposTHOCTEW. IlpumeHeHne Teopum  BEPOSITHOCTM IPU  PELICHUU OK 02, JIP 2, JIP 4,
npodecCHOHATBHBIX 3a/1aY. JIP 23, JIP 30
IpakTnuyeckoe 3ansitue Nell 1 3
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Pemenne mpocTtedmmx 3amady Ha OMpEesIeHHE BEPOSTHOCTU C HCIOJIb30BAaHHUEM TEOPEMBI

K 1.3, TIK 2.1,

CIIO’KEHHUS BEPOSTHOCTEHA. TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IIpakTHyeckoe 3ansiTue Nel?2 3
Pemenue 3amad Ha HaXO0XKJIEHHE BEPOSTHOCTH COOBITHS TPU HM3YYCHHUW W TUIAHUPOBAHHUH 1K 1.3, TIK 2.1,
pbIHKA yCIIyT Ha TPAHCIIOPTE. IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
CamocrosiTesibHas padora od0yuyarommuxcs Ne7
[TpopaboTKa KOHCIIEKTOB 3aHATHH, Y4EOHOH U JONOIHUTEIBHON JUTEpaTyphI (II0 BOIIPOCaM K
paszieniam M riaBaM yuyeOHOW JIMTepaTyphbl, a TAKXKe COCTaBJIEHHBIX IIPErogaBaTesieM), OUCK,
aHaJIM3 W OIICHKA JIOMOJHHUTEIFHON MH(POPMAIMH TI0 COIEPXKAHWIO Y4eOHOro marepuania u
OIpeIeTICHNIO TPO(ECCHOHATBHO 3HAUMMBIX 33/1a4.
[ToaroroBka K MpPaKTHYECKUM 3aHATHSM C WCIIOJIIB30BAHUEM METOIUYECKUX PEKOMEHIAIHiA
npenogasatess. OGpopmiieHrue 0TYETOB M0 NPAKTHYECKUM 3aHSTUSIM.
Tema 3.2. Cayuaiinasi
BeJIMYUHA, ee QyHKUMNA Conep:xxanne y4eOHOIro MmaTepuaJjia 3
pacnpeaeeHUust CrnyuaiiHass BenuumHa. JIMCKpeTHass W HENpPEpHIBHAS CIIyYailHbIe BEJIWYMHBL 3aKOH MK 1.3, TIK 2.1,
IIK 3.1, OK 01,

pacipCaciICHuA cnyqaﬁHofI BCJIIMYHHBI.

OK 02, JIP 2, JIP 4,
JIP 23, JIP 3030

IIpakTyeckoe 3ansiTue Nel3 3
[To 3a1aHHOMY YCITOBHIO TTOCTPOEHHE PSJIOB PACTIPEICIICHHS CITyYaifHOW BETUYNHBIL. MK 1.3, TIK 2.1,
K 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
CamocTosiTesbHas padora o0yqarommuxcs Ne§
[TpopaboTka KOHCHEKTOB 3aHATHH, Y4€OHBIX M3JaHUN M JONOJHUTENBHOM JHUTEpaTypsl (IO
BOIIpOCAM K pa3jienaM M TIJaBaM yueOHBIX W3JaHWH, a TakkKe COCTaBJICHHBIX
IperoiaBaTesieM), MOUCK, aHaIU3 U OIIEHKa JOMOJHUTENbHON HH(POpMALIUY 110 COJEPKAHUIO
yueOHOro MaTepuaa u ONpeAeIeHUI0 MPOpECCHOHAIBHO 3HAYUMBIX 33/1a4.
[ToaroToBka K MpakTUYECKOMY 3aHSTHIO C UCIOJIb30BAHUEM METOIMUYECKUX PEKOMEHIAIHi
npenogasatessi. OGopmiIeHre 0TYETOB MO MPAKTHYECKOMY 3aHATHIO
Tema 3.3. MaTemaTnueckoe
OKHUIaHMeE U JUcIepcus Conepxanne yue0HOro Marepuasa 3
CJOy4YaiiHOWM BeJIMYMHBI MareMaTHYecKoe OXKHJIaHWE TUCKPETHOW CIy4YalHOW BeMM4YWHBI. JlHcriepcus CiaydaiHoM IIK 1.3, TIK 2.1,
K 3.1, OK 01,
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BenMuMHBIL. CpeiHee KBaApaTUYHOE OTKIIOHEHHUE CITyYaiiHOW BEJIMYMHBI.

OK 02, JIP 2, JIP 4,

JIP 23, JIP 30
IIpakTHueckoe 3ansiTue Neld 3
HaxoxneHne MaTeMaTH4YeCKOro OXXUAAHUS, JUCIEPCUM M CPEIHEro KBaJApaTU4HOIO K 1.3, IIK 2.1,
OTKJIOHEHUS IUCKPETHOU CIIy4ailHOW BEJIMYMHBI 3aKOHOM PACIIPENCICHUS. 0 TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IIpakTHueckoe 3ansitue Nelb 3
Pemenne 3amay Ha HaXOXJACHHE MaTEMaTHYECKOTO OXXUIAHMS WU JWCIIEPCUU TIPU OILICHKE IK 1.3, IIK 2.1,
3 PEKTUBHOCTH 3aKa30B W OOCIY)XKMBAaHHA TIOTPEOUTENEH YCIYyr W IPU OIEHKE CHUCTEM 0 TIK 3.1, OK 01,
HAJIS)KHOCTH, 0€30M1aCHOCTH M Ka4eCTBa YCIIyT Ha XKEJIEe3HOIOPOKHOM TPAHCIIOPTE. OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
CamocTrosiTesibHas padora o0yuaromuxcs Ne9
[TpopaboTka KOHCIIEKTOB 3aHATHH, y4eOHOH U JONOIHUTEIBHON JTUTEPaTyphI (110 BOIIPOCAM K
paszienam M TIJaBaM y4eOHOW JIMTEpaTypbl, a TaKXKe COCTABJICHHBIX IPENOJIaBaTelIeM).
[ToaroroBka K MpakTUYECKUM 3aHATHSM C HMCIIOJIb30BAaHHUEM METOAMYECKUX PEKOMEHIAIi 8
npenoaasatens. OdopmieHre OTY4ETOB IO NPaKTHYECKUM 3aHATHAM. OcyliecTBIeHHE
MOWCKA, aHAJIM3a M OICHKU JIOTOJNHHUTENbHOW HMH(OpMALMU IO COJACPKAHUIO Yy4eOHOTO
Marepuasia U ompeJiesIeHHI0 Npo(ecCHOHaNbHO 3HAUYMMBbIX 33jad. OnpeneneHre METOAO0B U
CIOCcO00B BHINOIHEHHS TPO(ECCHOHANBHBIX 33/1a4, OLIEHKA WX AP PEKTUBHOCTH U KaYeCTBa.
Pa3nena 4. OCHOBHBIC YHC/ICHHBIE 18
MeTO/1bl =
Tema 4.1. Yuciaennoe 6
HHTErpUPOBaHH e Conepxanne yueOHOro Marepuaja
[Tonatue o uucieHHOM UHTErpupoBaHuu. DopMyibl NPUOIMKEHHOTO WHTETPUPOBAHUS, 2
OCHOBaHHbIE HAa MHTEPHOALUOHHBIX ¢opmynax HetoroHa. IIpuMeHeHHE YHCIEHHOTO 0 ll_illi 1331 12)11220 11
MHTETPUPOBAHUS TPU pPEUICHWU NMpodecCHOHANbHBIX 3a1ady. PopMysibl NPSIMOYTOJIBHUKOB. OK 02. JIP 2. JIP 4
®opmyna tpanenuit. dopmyna CumicoHa. AOCOMIOTHas HOrPEIIHOCTh MPU YUCIEHHOM JIP ’23’ P30
MHTETPUPOBAaHUH.
IpakTyeckoe 3ansiTue Nel6 2
Beruncnenne uHTErpasioB 1o (opmysam TPSMOYTOJbHUKOB, Tpamenuid u ¢popMmysie HK 1.3, 1IK 2.1,
Cumricona. OneHka MorpemHocTy. 0 TK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
CamocTosiTesibHas padora odyuarommuxcsa Nel0
[TpopaGoTKa KOHCIEKTOB 3aHATHH, y4eOHOI U JOMOIHUTEIBHOM JUTEpaTyphl (II0 BOIIpOcaM K 6

paszenaM M TIJlaBaM y4eOHOM JIMTEpaTyphbl, a TaKKe COCTABJIEHHBIX IPENOJaBaTeseM).
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[ToaroroBka K MPakTUYECKOMY 3aHSTHIO C MCIOJIH30BAHHEM METOJAWYECCKUX PEKOMEHIAIHiA
npenoaasatens. OpopmieHHE OTYeTa M0 MPAKTUIECKOMY 3aHATHIO. OCYIIECTBICHHE TIOUCKA,
aHaJIM3a W OLEHKH JIOTIOJHUTEIFHON MH(OPMAILIUK 110 COIEPKAHUI0 YIeOHOr0 MaTepuaia u
OTIpEIETICHNIO TPO(ECCHOHATBHO 3HAYMMBIX 33/1a4.

OmnpeneneHre MeTofa M croco0a BBIIOJIHEHHS NMPO(ECCHOHAIBHBIX 3a/1a4, OIEHKa HX
3¢ hEKTUBHOCTH U Ka4eCTBa.

Tema 4.2. Uncaennoe

auddepeHuUpoBaHUe Coaep:kanue y4eOHOIro MaTepuajia 2
Yucnennoe auddepennuponanue. Dopmysasl OpUOIMKEHHOTO I QepeHIIMPOBaHUS, 1K 1.3, TIK 2.1,
OCHOBaHHbBIE HAa HMHTEPHOIAUUMOHHBIX (opmyinax Herotona. [lorpemHocts B ompeneneHun TIK 3.1, OK 01,
—, OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IpakTuueckoe 3ansitue Nel7 2
Penlenue 3aga4d Ha HaxoXKJIEHUE MO TAOIMYHO 3aJaHHON (yHKUuH (Ipu N=2), QyHKUUH, K 1.3, [IK 2.1,
3a7laHHOM aHAJIUTUYECKU. TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IpakTHueckoe 3ansitue Nel8 2
HccnenoBanue CBOMCTB ATOM (QYHKIMH Ui onpeneneHus 3(QGEKTHBHOCTH IUIAHUPOBAHHUS K 1.3, 1IK 2.1,
TEXHUUYECKOI'0 LIMKJIA 3KCILUTyaTally 3JIEKTPOCHA0KEHHS Ha KeJIe3HOAOPOKHOM TPAHCIIOPTE. TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
CamocTosiTeabHas padora odyqaromuxcs Nell
[TpopaboTka KOHCTIEKTOB 3aHATUH, y4EeOHOW U JONOIHUTENBHOM JIUTEpaTyphl (110 BOIpOcaM K
pamenam M IJIaBaM  y4eOHOM  JMTepaTyphl, a  TaKkke  COCTaBJIEHHBIX
npenoaaBatenem). [IoAroToBKa K MPaKTUYECKOMY 3aHATHIO C UCTIOB30BAHUEM METOINIECKUX
pekomeHauuit npenojaasarens. OpopmiieHne oTueTa Mo MPaKTUIEeCKOMy 3aHATHIO. Perienue
CUTYallMOHHBIX M TPOU3BOJICTBEHHBIX (MPO(ECCHOHATBHBIX) 3a/1a4, ONpeelieHHe CIoco00B
BBIIIOJTHEHUSI MPO(QECCHOHANBHBIX 3a/lad, OIeHKa WX J(PQPEKTUBHOCTHM M KayecTBa.
Ocy1iecTBieHre TTONCKA, aHATHN3a U OLEHKH JOTTOJTHUTENTFHON HH()OPMALIUH 110 COIEPKAHUTO
yueOHOro MaTepuana M ONpeleseHHI0 NMPO(PECCHOHAIBHO 3HAYMMBIX 3a1ad. OnpeneneHue
METO/a U crnocoda BHITIOJIHEHUSI NMPOQecCHOHANbHBIX 3ajad, OlleHKa WX 3()(EeKTHBHOCTU U
Ka4yecTBa.
Tema 4.3. UncjieHHOe pelieHue
00BIKHOBEHHBIX Conepxanne yue0HOro Marepuasa 2
nudPepeHIUAIBHBIX [TocTpoeHue MHTErpaIbHOM KpruBOii. MeTtoa Ditnep IK 1.3, 1IK 2.1,
IIK 3.1, OK 01,
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YPaBHEHUH

OK 02, JIP 2, JIP 4,

JIP 23, JIP 30
IpakTyeckoe 3ansiTue Nel9 2
OnpezneneHrie KOJIXYECTBA IEKTPOIHEPTUH, 3aTPAUYCHHON HA TATY MOE370B B 3aBUCUIMOCTH OT 1K 1.3, TIK 2.1,
wiaHa ¥ Opoduiast MyTH C HMCIONB30BaHMEM MeToa OJiifiepa, pelieHre OOBIKHOBEHHBIX 0 01131823-;1)021(}%1)»4
nuddepeHITMaIbHBIX YpaBHEHUH P > 3, 1P 30
CamocTosiTesibHas padora o0yyaromuxcsa Nel2
[TpopaboTka KOHCHEKTOB 3aHSATHH, Y4eOHBIX M3JaHUN M JAONOJHUTENBHOM JUTEpaTypsl (IO
BOIIPpOCAM K pa3/ienaM M TIJaBaM y4YeOHBIX HW3JaHWM, a TaKkKe COCTaBIICHHBIX
npenonaBateneMm). llogroroBka K  MNpakTUYECKOMY 3aHSATHIO C  HCIOJIb30BaHUEM
METOJIMYECKMX pEeKOMeHanui mnpenogasatens. OdopmiieHre OTYeTa MO NPAKTHYECKOMY
3aHATUIO. PerieHne CUTYallMOHHBIX M TPOM3BOJICTBEHHBIX (MPO(eCCHOHAIBHBIX) 3ajad,
OTIpEeJIeTICHNE CTIOCOO0B BBIMTOIHEHUS MPO(ECCHOHANBHBIX 3314, OLeHKa MX 3P PEeKTUBHOCTH
Y KauyecTBa.
[ToaroroBka K 3K3aMeHy.
TemaTrka cooOmeHuH (JTOKIIaI0B) MPUKIAIHOTO XapaKTepa: 6
HcTopus cTaHOBJIEHUS TEOPUU HCCIIEIOBAHNUS ONlepaliii KaKk HayKU.
Teopus pacriucanusi.
Merto/b! IIaHUPOBAHUS.
[IpumeHeHre TeOpHH HMCCIEIOBAaHHS ONEpaIMid MPH pelieHHH MPO(EeCCHOHANBHBIX 3a7a4 B
obnactu (hOopMHPOBaHMS TEXHOJOTHUYECKOTO IMKJIA 3KCIUTyaTallii MaIliH U 000pyA0BaHUs
Ha TpaHcropTe (ynpaBiieHHe HHPPACTPYyKTypaMH Ha KeJIe3HOAOPOKHOM TPAHCIIOPTE).
CrpyKTypa 1 B3aUMO/IEHCTBHE Pa3IMUHbIX BUAOB TPAHCIIOPTA.
[IpumMeHeHre cUCTEM OILIEHKH HAJEKHOCTH M O€30MacCHOCTH PabOT Ha JKENIE3HOIOPOKHOM
TPaHCIIOPTE.
IIpoMeskyTOUHasI aTTeCTALUS: IK3aMeH
‘ Bcero: 90

J11s XapaKTepUCTHKU YPOBHSI OCBOEHMSI y4eOHOT0 MaTepHalia UCIOIb3YIOTCS ClIeAYoIre 0003HAYECHUS:
1. - o3HaKOMHTENbHBIN (Y3HaBaHUE paHee U3yUEHHBIX 00BEKTOB, CBOMCTB);

2. - peTIpOLyKTHUBHBIH (BBIMOIHEHUE AESTEIBHOCTH IO 00pasily, HHCTPYKIMU WX 10T PYKOBOACTBOM)

3. - IPOAYKTHUBHBIH (IJITAHUPOBAHHUE U CAMOCTOSTEIHHOE BBIIOJIHEHUE AEATEIBHOCTH, PEIICHNE TPOOJIEMHBIX 33/1a4)
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3. YCJOBUS PEAJIN3AIIMU ITIPOTPAMMBI YYEBHOM JTACIHUILIAHBI

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHn 1o
Y4eOHast qUCHUTUIMHA peaIn3yeTcs B yueOHOM KaOMHETe MAaTeMaTHKH.
O6opynoBaHue yueOHOTO KaOHMHETa:

— TI0CAJ0YHBIC MECTA MO KOJIMYECTBY O0YYaIOIIHXCS;

— pabouee MECTO MpernoaBaTes;

— METOJMYECKUE MAaTePUATBI TIO JUCITUILINHE.

Texnuueckue cpeacrsa o0ydeHHs pabodero Mecra NPENnojJaBaTels: KOMIBIOTEPHOE
00opy10BaHUE, KOTOPOE JOHKHO COOTBETCTBOBATh COBPEMEHHBIM TpeOOBaHMSM O€30IACHOCTH U
Ha/I&KHOCTH, IPEAYCMATPUBATh BO3MOKHOCTh MHOTO(YHKIIMOHATILHOTO MCIIOJIb30BaHMsI KaOWHeTa, C
LEJIBI0 U3YyYEHUS] COOTBETCTBYIOLIEH AMCLUUIUIMHBI, MYJIbTUMEAUNHHOE 000pYyI0BaHUE (IIPOEKTOp U
IPOEKLIMOHHBIN IKpaH WM UHTEPaKTUBHAs J0CKa), JOKAJIbHAs CETh C BBIXOJOM B Internet.

HaumeHoBaHMe cHeUUalbHOTO IOMEIIEHUS: ydeOHas ayJquTopus s I[POBEICHHUS
IPAKTUYECKUX 3aHATUM, TPYIIOBBIX KOHCYJbTAllMM, MHAMBUAYAIbHBIX KOHCYJbTAllU, TEKYLIETO
KOHTpOJIS,, HPOMEXYTOUHOW aTTecTallid, OCHAUIeHHble OOOpYJIOBAaHHEM U TEXHUYECKUMHU
cpeacTBaMu OOy4Y€HHs, a TaKXKe YMUTAJIbHBIA 3all, OMELICHUE JJIsi CaMOCTOSITEIbHON paboThl C
noctynoMm k cetu «MurepHer» u OUOC. OcHaleHHOCTh: KOMIUIEKT y4eOHOH meOenu, HOyTOYK,
IPOEKIIMOHHOE 000pyA0BaHNE (MYIbTUMEIUNHBIN IPOEKTOP U IKPaH).

Ilepeyenb  JIMIEH3MOHHOTO M  CBOOOJHO PaCIPOCTPAHAEMOr0 IPOrPaAMMHOIO
o0ecrneyeHus:
CucremHuoe n npukJiaaasoe I10

ﬂ;ln HaumenoBanue No nunieH3uu
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 |Konutent-¢punstp SKYDNS 10-05109

Iporpammuoe ob6ecneuenune no GNU General Public License (¢cB0o60oaH0 pacnipocTpaHsieMmoe)

Ne [lepeyenp
1 | Open Office

2 | Moii Oduc

4 | MatchStudio

IIpu u3y4yeHUM TMCUMILIMHBI B ¢opMaTe 3JIEKTPOHHOIO O0Y4YE€HHUsS] ¢ HCIOJIb30BAHHEM
AOT:

[Mporpammel s BuneokoHdepeniwmii: Zoom Cloud Meetings, Sunekc Tenemocr.

OnekrponHas miardpopma Moodle.

3.2. UnpopmannoHHoe obecrnedeHne peajn3alui NPOrpaMMbl

Jlia peanuzanuu nporpamMmbl OMOIMOTeUHBIH (QOHT 00pa30BaTENbHON OpraHU3aluu 10JKEH
UMEThb T[IeYaTHble W/WIM JJIEKTPOHHBbIE 00pa3oBaTelbHble M HH(POPMALMOHHBIE PECYpCHI,
pPEKOMEHIyeMbIe [T UCIIOIb30BaHUS B 00pa30BaTEIbHOM MPOLIECCE.
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IlepeyeHb yueOHBIX U3aHNH, TONOJHUTEIbHOM JuTepaTypbl UHTEpHET-pecypcoB, 0a3bl
JAHHBIX 0U0JIMOTEeYHOTO hoHAA:

3.2.1 OcHOBHbIE HCTOYHHUKH:

1. T'onuapenko, B. M., DnemeHThI BeIcIIell MmareMaTuku. : yueOHuk / B. M. ['onuapenko, JI.
B. JIunaruna, A. A. PeimoB. — Mocksa : KnoPyc, 2024. — 363 ¢. — ISBN 978-5-406-13414-6. —
URL: https://book.ru/book/954527. — TekcT : 2eKTPOHHBIH.

3.2.2 lonoJIHUTEIbHbIE HCTOYHUKH .

2. bammaxkos, M. U., Maremaruka : yaeonuk / M. . bammmakoB. — Mocksa : KuoPyc, 2024.
— 394 c¢. — ISBN 978-5-406-12450-5. — URL: https://book.ru/book/951555. — Tekcr :
3JIEKTPOHHBIMN.

3. Cenpix, U. 0., luckpernass marematuka : yueOHoe mocodbue / . FO. Cenpix, 1O. b.
I'peGenmmkoB. — MockBa : KnoPyc, 2022. — 329 c. — ISBN 978-5-406-09534-8. — URL.:
https://book.ru/book/943182. — TekcT : 3NeKTPOHHBIH.

3.2.3 Ilepeuens mpogeccHoHAIbHBIX 023 JaHHBIX U MH(OPMAIMOHHBIX CIPABOYHBIX
cHCTeM:

4. DnexTpoHHass OuOMUOTEKa Y4YEOHO-METOAMYECKOTO IIEHTpa IO O0Opa30BaHUIO Ha
JKEJIE3HOAOPOKHOM TpaHcrmopTe : odunmanbubiii caiit. — URL : https://umczdt.ru/books/. —
Pexxum noctymna: aiis aBTOpuU3. MOJIb30BATENEH. - TEKCT : 3JIEKTPOHHBIM.

5. Jlans : snekTponHas oubauoreunas cucrema. — URL : https://e.lanbook.com/. — Pexxum
JIOCTYTIA: Il aBTOPU3. MOJb30BaTeNen. - TEeKCT : AJIEKTPOHHBIM.
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHMS YYEBHOM

TACIHATITAHBI

KoHTponb © oOlleHKa pe3yJbTaTOB OCBOCHHS Y4YEOHON JAUCHUIUIMHBI OCYIIECTBISETCS
IIPENo/IaBaTesieM B IPOILECCE MPOBEIECHUS TEOPETHUUECKUX, NMPAKTUYECKUX 3aHATUMN, BBIIOJHEHUS
00yYaroIUMHUC HHIUBHUIYaIbHBIX 33JaHU (TIOATOTOBKU COOOICHHUM U JIOKJIAIOB).

[IpomexyTouHas aTTectanus B OopMe IK3aMeHd.

PesyabTaTsl 00yyeHus
(¥, 3, OK/IIK, JIP)

IMoka3aTenu oeHKHU
pe3yJbTaToB

DopMa U METOAbI
KOHTPOJIS1 M OLlEHKH

pe3yJabTaToB 00y4eHHsl

YMeTh:

Y1 - npuMeHsAT, MaTeMaTHYeCKHE | IPUMEHEHHE MAaTeMaTH4YeCKUX | HSKCIEPTHOE

Meroasl  auddepeHnnanTbHOr0 W | MeToAoB auddepeHnranbHoro | Hab0IeHHE u
UHTErpaJIbHOIO  MCYMUCIIEHUS U1 | 1 MHTETPAJbHOTO MCUMUCIECHUS | OLICHKA Ha
peneHust Mpo(eCCUOHANBHBIX 3a/1a4; | IpU ~ pEIIeHuH  3aJad  C | I[POBEPOYHBIX

[IK 3.1 IIPAKTUYECKUM COJEPIKAHNEM paboTtax u
OK 01, OK 02 MIPAKTUYECKUX

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

Y2 - [OpuMeEHATH OCHOBHBIE | IPUMEHEHUE OCHOBHBIX | TeKyluii KOHTPOJIb:
IIOJIOKEHUSI TEOPUU BEPOSITHOCTEN U | MOJIOKEHUN TEOpUHU | TECTUPOBAHME,
MaTEMaTUYECKONM  CTaTUCTUKM B | BEPOATHOCTEH W | BBIIOJIHEHHE
poheCCHOHATLHOMN IeATETEHOCTH MaTeMaTUYeCKON  CTaTUCTUKH | IMPAKTUYECKUX

IIK 1.3, IIK 2.1, IIK 3.1 OpU  pelIeHWH  3aJa4  C | 3aHATUH u
OK 01, OK 02 MPAKTUYECKUM COJIEPKaHHEM MPOBEPOYHBIX PpadoT,
JIP 2, JIP 4, JIP 23, JIP 30 BBIIIOJIHEHUSA

¥3 - wucnonb3oBaTh IMpHUEMBl U | IPUMEHEHUE TECOPECTUYCCKUX | HMHAMBHUIYATbHBIX
METOJIbl MATEMATHYECKOTO CHHTE3a M | (DaKTOB TIpH PELICHAM 3ajad, | 3aJaHui (cooOueHus,
aHalm3a B PA3IUYHBIX | IIPOSBIICHUC CIIOCOOHOCTH |  OKIIAIbI).
npo¢eCCHOHATIBHBIX CUTYAIUX. pa3buparbcsi B MareMatuueckux | [Ipomescymounas

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

METOJaX, HEeOOXOAUMBIX  JUIS
paboThl MO  CHEUATbHOCTH,
HpI/IMeHeHI/Ie HABBIKOB

00pabOTKH YHCIIOBBIX JAHHBIX

ammecmayusl. 3K3dMeH

3HaTh:

31 - OCHOBHBIC IIOHATHS M METOAbI | BIAACHHE TEPMHUHOJIOTHUEN
MaTeMaTHYeCKO-JIOTHICCKOTO MIpeMETHOM obmacrw,
CMHTE3a W aHajdu3a JIOTMYECKUX | KOPPEKTHOE HCTIOJIb30BaHHE
YCTPOMCTB MaTeMaTUYeCKOM  CUMBOJIMKH,
IIK 1.3, TIK 2.1, TIK 3.1 000CHOBaHHE BBIOOpA
OK 01, OK 02 MaTeMaTUYECKUX METOJIOB MPH
JIP 2, JIP 4, JIP 23, JIP 30 pELIEHUH NPUKJIIAIHbIX 33134
32 - perarb MPUKJIAJHBIE | COOTBETCTBUE BBIOpAHHBIX
AIEKTPOTEXHUYECKHE 3aJa4d | METOJOB IelsIM M 3aJadam,

METOJIOM KOMILJIEKCHBIX YHCET
IIK 3.1

OK 01, OK 02

JIP 2, JIP 4, JIP 23, JIP 30

000CHOBaHME BbIOOpA u
NPUMEHEHUS METOJIOB u
CIOCOOOB  peIeHust  3ajad,
MMPUMCHCHUC HAaBBbIKOB

00pabOTKH YHCIIOBBIX JAHHBIX

JKCIIEPTHOE
HaOJIFOeH1E n
OLIEHKa Ha
MIPOBEPOYHBIX
pabotax u
MPAKTHYECKIX
3aHATHSIX.

Texkymuii KOHTPOJIb:
TECTUPOBAHUE,
BBITIOJTHEHHE
MPAKTUYECKHX
3aHATHI u
MIPOBEPOYHBIX PadOT,
BBITIOJTHEHU S
WHIUBUIYTBHBIX
3a1aHuil (CoOOIIeHNs,
JOKJIa/Ibl).
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IIpomesicymounas

ammecmayus. 3K3adMeH
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5. HEPEYEHb UCIIOJIB3YEMbIX METOJ0OB ObYYEHMUSA

5.1 llaccuBHbIE:

- JIEKIUU TPATUIMOHHBIE 0€3 MPUMEHEHUS MYJBTUMEIUIHBIX CPEACTB U 0€3 pa3IaTOduHOTO

MaTepuaa,

- CEMHUHApPHI, MPEUMYIIECTBEHHO B BHJIC OOCYXKICHUS JIOKJIAJOB CTYJCHTOB IO TEM WJIH WHBIM

BOIIPOCaM;

- CaMOCTOSITEIbHBIC M KOHTPOJbHBIC PAOOTHI;

- TECTHI,

- YTCHHE U OTPOC.
(63aumooeticmeue npenooasameisi Kak cyovekma ¢ 00yuaiomumcs Kak 00beKmom no3HasamelbHoll
odesimenbHOCmU,).

5.2 AKTHBHbBIE U HHTEPAKTHBHBIE:

- aKTHBHBIC M UHTEPAKTUBHBIC JICKIINU;

- paboTa B rpynmax;

- ZICTIOBBIC U POJICBBIC HIPBI;

- UTPOBBIC YIPAKHEHUS;

- TBOPUYECKHE 33/1aHMS;

- pelIeHre TpoOIEMHBIX 3a71a4;

- QaHAJIM3 KOHKPETHBIX CUTYaIHH;

- METOJl MOJYJIbHOTO OOYUYCHHUS;

- IPAaKTUYECKHI IKCTIEPUMEHT;

- 00ydeHme ¢ UCIOJIb30BaHINEM KOMITBIOTEPHBIX 00yUaIOIIUX MPOTPaMM;
(83aumooeticmeue  npenodasamens kaxk —cyovekma ¢ 0OVUQIOWUMCA  KAK  CYOBEKMOM
NO3HABAMENLHOU 0esIMelbHOCIU).
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