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

1.1 Ob6aacTe npuMeHeHnst pado4eil MpOrpaMMbl

Pabouass mporpamma ydeOnou maucruruimael EH.01 Maremaruka sBiIseTCS 4acThbIO OCHOBHOM
npodeccnoHabHOM 00pa30BaTEIBLHON MPOTPAMMBI - TPOTPAMMBI TIOJTOTOBKHU CIIEIIUAIUCTOB CPEIHErO
3BeHa (maigee — OIIOII-IIIICC3) B coorBerctBun ¢ ®I'OC mis cnenuansHocTr 23.02.01 Opranusarus
MEPEBO30K U yMpaBICHUE HA TPAHCIIOPTE (110 BUIAM).

[Ipu peanuzanmu paboueil MporpaMMbl MOTYT HCHOJB30BATHCS pa3IUYHbIE 00pa30BaTENbHbIC
TEXHOJIOTUH, B TOM YHCJIC JUCTAHIIMOHHBIE 00pa30BATEIbHBIC TEXHOJIOTHH, SJIEKTPOHHOE O0yUCHHE.

Pabouas nmporpamma yueOHON AMCHUILIMHBI MOXKET OBITh MCIOJb30BaHA B MpPodecCHOHATbHON
MOJITOTOBKE, TIEPETIOATOTOBKE U MOBBIIICHUH KBATH(PHUKAIINN pabovIrX 1o npodeccusim:

15894 OnepaTop nocra 1EeHTpaIu3aluy;

18401 Curnamnucr;

17244 TlpuemocaaTuuk rpy3a u dOaraxa;

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 [InanupyeMblie pe3yJbTaThl OCBOCHHS Y4eOHOMH TUCIUILINHBI:

1.3.1 B pe3ynbTate 0CBOCHUS y4eOHOW JUCIHUILTUHBI 00y4aIOIUNACs JOKEH

yMeThb:

— NPUMEHSTh MaTeMaTHYeCKue MeTONbl Ju(depeHINaTbHOr0 U HHTCTPATLHOrO0 HMCUMCACHHS LIS
peteHns npo(ecCHOHABHBIX 3a/1a4;

— TPUMEHSTh OCHOBHBIC TIOJIOKEHHSI TEOPUM BEPOSTHOCTEH W MaTeMaTHYeCKOW CTaTUCTUKH B
po¢eCCHOHATLHOM JIESTETBHOCTH,

— UCIONB30BaTh TMPUEMbI M METOJbl MaTeMaTHYeCKOTO CHHTE3a M AaHalu3a B Pa3IMYHBIX
MPOECCUOHATLHBIX CUTYaIUSIX.

3HATh:

— OCHOBHBIE TIOHSTHSI M METOAbl MATEMAaTUYECKO-JIOTHYECKOTO CHHTE3a M aHAIN3a JIOTHYECKUX
YCTPOMCTB;

— pelIaTh NPUKJIAIHBIE MIEKTPOTEXHUUECKUE 33/1a491 METOIOM KOMILJIEKCHBIX YHCEL.

1.3.2 B pesynbTare OCBOGHHs YueOHOM MUCHMIUIMHBI OOydarouuiics AO0KeH chopMupoBaTh
CJIEAYIOLINE KOMIIETEHIINH:

-o0mmue:

OK 01. Bwibupats criocoObl pemenns 3aaad mpo(ecCHOHANBHON NesITeTbHOCTH TPUMEHUTEIHHO
K Pa3JINYHBIM KOHTEKCTaM

OK 02. Hcronp30BaTh COBpEMEHHBIE CPEICTBA TIOMCKA, aHAIN3a ¥ UHTEPIPETANU HH(HOpMAIHH
1 MH(OPMAIIMOHHBIE TEXHOJIOTMHU JJIsl BBITOTHEHUS 3a/1a4 MPO(eCcCHOHANBHOM NesTeTbHOCTH

-npogeccuoHAIbHBIE!

[1K.1.3. OdopMIIATE TOKYMEHTHI, pETIIaMEHTHPYIOIINE OPTraHU3aIHIO TEPEBO30YHOTO TpoIiecca

[1K.2.1. Opranu3oBbiBaTh pabOTy HepcoHaNa MO IJIAHUPOBAHUIO M OPraHU3aIUH MEPEBO30YHOTO
nporecca

[1K.3.1. Opranu3oBbiBaTh pabOTy MepcoHanga MO 00pabOTKe MEepeBO30YHBIX JOKYMEHTOB U
OCYIIECTBIICHHIO PACUETOB 3a YCIIYTH, IPEIOCTABISIEMbIE TPAHCIIOPTHBIMH OPTaHU3aAIUIMHU



1.3.3 B pe3ynbprare OCBOCHHUS MPOrpaMMbl y4eOHOW IUCHMIUIMHBI peaTu3yerTcsl Mporpamma
BOCIIUTAHMSI, HAIIpaBJIeHHAs! Ha (OPMUPOBAHUE CIACAYIOIIUX JTUYHOCTHBIX pe3ynbTatoB (JIP):

JIP 2. IlposiBrstomiuii AKTUBHYIO rpaXkJaHCKYIO [O3ULUIO, JEMOHCTPUPYIOLIUI
MIPUBEPKEHHOCTh MPUHIMIAM YECTHOCTH, MOPSIOYHOCTH, OTKPBITOCTH, SKOHOMHUYECKH AKTHBHBIA U
YYacCTBYIOLIMH B CTYAEHYECKOM M TEPPUTOPHAIBLHOM CAaMOYINpPABICHUH, B TOM YHCJIE€ Ha YCIOBHAX
NOOpOBOJIBYUECTBA,  MPOJYKTUBHO  B3aUMOJCHCTBYIOIIMM W Y4YacCTBYIOIIMA B  JAESITEIbHOCTH
OOIIECTBEHHBIX OpraHU3aInii;

JIP 4. [TlposBisoommii ¥ ASMOHCTPUPYIONIMH yBaXKEHHUE K JIIOJSIM TpPyJa, OCO3HAIOUIUI
LEHHOCTh COOCTBeHHOTO Tpyaa. Crpemsmumiics K (OPMHPOBAHUIO B CETEBOH CpeAe JIMYHOCTHO H
npoeccrnoHaTbHOTO KOHCTPYKTHUBHOTO «IIM(POBOTO CIEAa;

JIP 23. TlonyyeHue OOydYarOmMMHCS BO3MOXKHOCTH CaMOPACKPBITHS W CaMOpeaTn3aIus
JTUYHOCTH;

JIP 30. OcymiecTBisOmUiA MOUCK ¥ WCIONb30BaHUE HHPOpPMAIMKH, HEOOXOIUMON s
3¢ (HEeKTUBHOTO BBITIOTHEHHS PA3IMYHbIX 3a/1a4, MPO()EeCCHOHATBHOTO U IMYHOCTHOTO Pa3BUTHSI.



2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIAHBI

2.1. O0beM y4eOHOM TUCHHUILUIMHBI U BU/bI Y4eOHO# padoThI
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 3ausamuil, Y4eOHbIX U30AHUL U OONOJIHUMENbHOL 12
JUmMepamypol

Iloocomoska Kk npakmuyeckum 3aHAMUAM ¢ UCNOTb308AHUEM MEMOOUYEeCKUX 12
pexkomenoayuil npenooasameis, 0QopmieHue 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

MakcumaJjibHasi yueOHasi HAarpy3Ka (Bcero) 90
Oo0s13aTe/ibHAsE ayAUTOPHAs Y4eOHAasi HATPY3Ka (Bcero) 14
B TOM YHUCIIE:

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




2.2. TemaTn4eckuii IJIAaH U co/iep:KaHue y4eOHOH TUCHMILVINHBI (04Hasi popma o0yueHust)

Yposensn
OCBOEHMSI,
Hansienosaiue paieion n s R Opwen | Bopmyene
JINIHOCTHBIC
pe3yJabTaThl
1 2 3 4
Beenenne. 2
Coaeprxanue yueOHOro MaTepuasa 2
Martematuka W = Hay4YHO-TEXHUYECKMI IPOrpecc; IMOHATHE O  MaTeMaTH4ECKOM MK 1.3, TIK 2.1,
MOJENUpOBaHUU. Poibp MaremMaTMKM B TOATOTOBKE CIICIMAJIMCTOB CPEIHETO 3BEHA 1 TIK 3.1, OK 01,
JKEJIE3HOAOPOXKHOTO TpaHCIopTa ©W  (OPMHPOBAHUM OONMX H MPOodhecCHOHATbHBIX OK 02, JIP 2, JIP 4,
KOMIIETCHIINH. JIP 23, JIP 30
CamocrosiTesibHas padora o0yuaromuxcs Nel
[Tpopa®oTKa KOHCIIEKTOB 3aHATUN, YUEOHbBIX U3JAaHUI U JONOJHUTEIBHON JTUTEpaTyphl (IO
BONIpOCAaM K pa3jiernaM M IJlaBaM Y4eOHbIX M3JaHUM, a Takke COCTaBJIEHHBIX
IperoiaBaresem). 1
OcymiecTBieHHe TOMCKAa, aHAJIW3a U OLEHKH JIONOJHUTENbHOW HMH(pOpPMaLUU 10
COJIEp’KaHUI0 yueOHOro MaTepuana U ONpPENETIeHHIO 3a/lad CBOETro NMpO(ecCHOHAIBHOIO U
JMYHOCTHOT'O Pa3BUTHUS
Pasnea 1. MaremaTnueckui 37
aHaIu3 -
Tema 1.1. IudpdepenunanbHoe n 19
HHTErpajbHOe HCYHUCTICHUE Coaepixanue yueOHOIro MaTepuasa
@yHkiMu  ofHOW He3zaBUcHMOW mnepemeHHOM. [lpenensl. HemnpepbiBHOCTH — (QyHKIMIL. 3
[IpousBonnasi, reomerpuueckuii cmbicia. HMccnenoBanue dynkumii. HeompeneneHnHsbrit MK 1.3, TIK 2.1,
uHTerpain. HenocpencTBeHHOE WHTErpupoBaHME. 3aMeHa IepeMeHHOW. OnpeneneHHbIn 5 IIK 3.1, 0K 01,
uHTErpal. BerauciieHne onpeneneHHoro HHTerpaia. [ eOMeTprIecKuii CMBICIT ONPEeTICHHOTO OK 02, JIP 2, JIP 4,
uHTerpaia. OyHKIUMU HECKOJIBKMX IepeMeHHbIX. lIpuioxkeHus MHTErpana K pPELICHHIO JIP 23, JIP 30
MIPUKJIAIHBIX 33a4. YacTHbIE IPOU3BOJHBIE.
IIpakTnyeckoe 3ansitue Nel. 3
Berauciienne mpou3BOTHOM CIIOKHBIX (HYHKIHHA. K 1.3, IIK 2.1,
2 [IK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
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IIpakTuyeckoe 3ansaTue Ne2, 3
BbrunciieHre mpocTerImx onpeielICHHbIX HHTETPaJIOB. 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
Pacuet conpsbxenuii ¢ mpuMeHEeHNeM IPOU3BOIHON B MH)KEHEPHOM rpaduke. K 1.3, TIK 2.1,
IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IIpakTyeckoe 3ansaTHe Ned. 3
OnpeneneHrie MakCMMyMa MOIIHOCTH B II€NA TOCTOSHHOTO TOKA C TNPUMEHEHUEM K 1.3,IIK 2.1,
TIPOM3BOIHOIA. TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IIpakTuyeckoe 3ansaTHe Ned. 3
Boruucnenue miommazged ¥ 0ObEMOB IMPH NPOCKTUPOBAHMU OOBEKTOB  TPAHCIOpTa ¢ IK 1.3, TIK 2.1,
MIPUMEHEHHEM OIPEIEIEHHOT0 HHTErpaa. TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
CamocrosiTesibHas padoTa o0yuaromuxcs Ne2
[TpopaboTka KOHCIIEKTa 3aHATHS, YYCOHBIX W3JAHUH W JOMOJHUTEIBHON JHTEPaTyphl (ITO
BOMpOCaM K pa3ieiaM U ThaBaM Y4eOHBIX H3JaHWi, a TaKKe COCTaBJIEHHBIX
MIpertoiaBaTesieM), TIOMCK, aHAJTU3 M OIEHKA JIOTIOJIHUTEIILHOW MH(POPMAIIUH IO COJICPIKAHHIO
yueOHOro mMarepuana U OMpeAeieHrI0 MpodecCHOHABHO 3HAYMMbIX 3a1ad. [loarotoBka k
MPAKTHYCCKUM 3aHSATHUSM C UCIIOIB30BAHUEM METOJNICCKUX PEKOMCHIAIMIA TTPEToIaBaTelIs.
OdopmiieHne 0TYETOB MO MPAKTUYESCKUM 3aHSITHSIM.
Tema 1.2. O0bIKHOBEHHbIE
auddepenunanbubie ypapHeHus | CoaepxaHue y4eGHOr0 MaTepuasia 3
3anauu, npuBojsmre K AuddepennnanbHbM ypaBHeHUsIM. Jnddepennnanbabie ypaBHEHUS MK 1.3, TIK 2.1,
C pa3iensdiomMMHUCS TepeMeHHbIMU. OOmue u dyactele pemeHus. OmHOPOJHBIC IIK 3.1, OK 01,
nuddepeHraIbHble ypaBHEHUs IepBOro mnopsaka. JIuHeiiHble OIHOPOJHBIE ypaBHEHHS OK 02, JIP 2, JIP 4,
BTOPOTO MOPSI/IKA C TIOCTOSIHHBIMU K0d((DUIIMEHTaMHU. JIP 23, JIP 30
IpakTuuyeckoe 3ansiTue Neb 3
Pemmenne nmuddepeHIMaNbHBIX ypaBHEHHWH TIEPBOTO TMOPSAKA C  Pa3AesIFOIIUMUCS MK 1.3, IIK 2.1,
IIEPEMEHHBIMU. TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
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CamocrosiTesibHasi padoTra o0yuaromuxcs Ne3
[TpopaboTKa KOHCIEKTOB 3aHATHH, Y4EOHOH U JOMOIHUTEIBHON JUTEpaTypHhI (TI0 BOIIPOCaM K
paszenam M ri1aBaM yuyeOHOH JIMTepaTyphbl, a TAKXKE COCTaBJICHHbIX IIPENOaBaTeNieM), IIOUCK,

aHaJIM3 U OIIEHKA JOMOJHHUTENLHON MH(POPMAIMH 10 COIEPXKAHUIO YYeOHOTrOo Marepuaia u 2
OIIPEJICTICHUIO TPO(ECCHOHATBHO 3HAYMMBIX 33/1a4.
[ToaroroBka K MpakTUYECKOMY 3aHITHIO C MCHOJIB30BAHHEM METOAWYECKUX PEKOMEHIAINA
npenoaasatesnsi. OGpopMiIeHHE 0TYETa M0 MPAKTUIESCKOMY 3aHSTHIO.
Tema 1.3. Paabl 12
Conep:kanue yueOHOIro MaTepuaJia 3
Yucnoseie paapl. CXOAMMOCTh U PaCcCXOAMMOCTh YHCIIOBBIX psAfoB. IIpu3Hak cxoammocTH K 1.3, IIK 2.1,
Hanambepa. 3HakonepeMeHHbIC psabl. AOCOJIOTHAs W YCIOBHAs CXOIUMOCTH PSIJIOB. 4 TIK 3.1, OK 01,
WnTterpanbubiil npusHak Komm. [Mpusnak JleiiOnuna. Crenennsie psasl. Psaast ypee. OKH(EE?PH% J;(I; 4,
IIpakTHuyeckoe 3ansiTue Ne/ 3
Paznoxenue Qynkumii B pag Oypoe. IK 1.3, TIK 2.1,
1 IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IpakTHyeckoe 3ansiTue Ne§ 3
Pacuer snekTpuueckux 1eneil HECUHYCOUJAIbHBIX MEPUOJIUYECKUX TOKOB C IMPUMEHEHHEM MK 1.3, TIK 2.1,
psioB Dyphe. 1 IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IpakT4yeckoe 3ansiTue Ne9 3
Onenka pe3yabTaTOB TECTOBOTO JKcrepuMeHTa 3()(eKTHUBHOCTH pPabOThl MEXaHHW3MOB H MK 1.3, TIK 2.1,
000pyI0BaHKS HA HKETE3HOJOPOKHOM TPAHCIIOPTE TI0 CPEICTBAM, ONPEJIEIEeHHE CXOIUMOCTH 2 02%23';13})021(}%1;4
YHCIIOBOTO psijia 1o mpusHaky Jlanamobepa. P ’23’ 1P 30
CamocrosiTeabHas padora o0yqaromuxcsa Ned
[TpopaboTka KOHCHEKTOB 3aHATHH, Y4eOHBIX U3JaHUNA M JONOJHUTEIBHON JIUTEpaTypsl (I10
BOIIpOCAM K pa3jienaM M TJaBaM y4YeOHBIX HW3JaHWH, a TakkKe COCTaBJIEHHbBIX
nperoaaBaTesieM), TIOMCK, aHAIIM3 U OIIEHKa JOTOTHUTEFHONH HHPOPMAIHHX TTO0 COIEPIKAHUIO 4
yueOHOro Marepuaa u ONpeAeIeHUI0 MPOpECCHOHAIBHO 3HAYMMBbIX 33/1a4.
[ToaroroBka K MPaKTHYECKUM 3aHSATHSIM C WCIIONE30BAHUEM METOIUYECKUX PEKOMEHIAIHA
npenoaasatesns. OGopmiIeHne 0TYETOB MO MPAKTHYECKUM 3aHIATHUSIM.
Pa3jen 2. OCHOBBI IUCKPETHOM 10




MaTeMaTHUKH

Tema 2.1. OcHOBBI TEOpUH 3

MHOKeCTB Conep:kanue yueOHOro MmarepuaJjia 2
MHokecTBO U €ro 37eMeHThl. 1lycToe MHOXECTBO, MOJIMHOKECTBA HEKOTOPOI'O MHOXKECTBA. MK 1.3, TIK 2.1,
Onepauun Hag MHOkecTBaMH. OToOpaskeHHe MHOXkecTB. [loHATHEe QyHKIMM K cOCOOBI ee 2 1K 3.1, OK 01,
3amanus; Komnosunus (pyHkumid. OTHOWIEHWs; MX BUABI U cBoiicTBa. /Imarpamma Benna. OK 02, JIP 2, JIP 4,
YucioBble MHOXKECTBA JIP 23, JIP 30
CamocrosiTesbHas padora odyuaromuxcsa NeS
ITpopaGoTka KOHCIIEKTOB 3aHATHI, Y4eOHBIX M3JAHUN M JONOJIHUTEIBHOM JIMTEpaTypsl (IO 1
BOIIpOCAM K paszjenaM M [JaBaM Y4YeOHBbIX M3JaHUM, a TaKkKe COCTaBJIEHHBIX
npenozaasatesneM). Pemenue 3a1a4 ¥ ynpakHeHuU .

Tema 2.2. OCHOBBI TEOpUH 7

rpagos Conep:xxanne y4eOHOTro MaTepuaJjia
Hcropust BO3HMKHOBEHUsS TOHATHA rpada. 3anaud, NPUBOIAIINE K MOHATHIO Tpada. 2
Onpenenenue rpada, Buabl rpad)oB: MOJIHbIE, HEMIOIHbIE. DJIeMEHTHI Ipada: BepIInHbI, pedpa; 5 II?III<< 1331 ’ glli %)11’
crenenb BepmnHbL. Lukn B rpade. Cs3zannsie rpadsl. epeBbs. OpueHTHpOBaHHBIN Tpad. OK 02 JIP 2. JIP 4
N3o0paxenne rpada Ha 1uiockoctd. [IpumeHenue teopun rpadoB HpU  pelIeHUH JIP ’23’ P30
npodecCHOHATIBHBIX 33124 B )KOHOMHKE M JIOTUCTHKE.
IpakTuueckoe 3ansitue NelO 2
[TocTpoenwue rpada 1Mo yCaoBHIO CUTYAIIMOHHOM 3aa4uu: B yNPaBICHUU MHPPACTPYKTypaMu MK 1.3, TIK 2.1,
Ha TpaHCHOPTE; B CTPYKType B3aUMOJEUCTBMS pa3lIWYHBIX BHJIOB TpAHCIOPTa, B 2 TIK 3.1, OK 01,
(bopMHpPOBaHUN TEXHOJIOTMUYECKOTO IIUKJIa OKa3aHHsl yCIyT Ha TPAHCIIOpTE. OK 02, JIP 2, JIP 4,

JIP 23, JIP 30

CamocTosiTeabHas padora o0yqaommuxcsa Ne6
[TpopaboTka KOHCIIEKTOB 3aHATUH, Y4EOHOW U JONOJHUTEIBHOMN JINTEpaTyphl (110 BOIIpOcam K
pazzenam M TIJaBaM y4ueOHOW JIMTEpaTypbl, a TaKXKe COCTABJIECHHBIX IIPENoJIaBaTesIeM). 3
[ToaroToBka K MpakTUUECKOMY 3aHSTHIO C UCIOJIb30BAHUEM METOAMUYECKUX PEKOMEHIAINi
npenogasatessi. OpopmieHne NPakTHUECKUX 3aHATUH U OTYETOB.

Pasnes 3. OcHOBBI Teopuu

BEPOSATHOCTH M MAaTeMaTHYeCKOIi 23

CTATHCTHKHU

Tema 3.1. BeposiTHOCTb. 9

TeopeMbl CJI0KEHUS U Conep:xxanue y4eOHOI0o MaTepuaja 3

YMHOKCHHSI BePOSITHOCTEH [TonsiTe CcOOBITHS U BEPOATHOCTU COOBITHA. JlOCTOBEpPHBIE M HEBO3MOXKHBIE COOBITHSL. 4 K 1.3, TIK 2.1,
Kitaccuueckoe onpeneneHne BeposTHOCTH. TeopeMa clokeHUsi BeposiTHOcTell. Teopema K 3.1, OK 01,

YMHOXKEHUSL  BeposiTHOCTEW.  [IpumMeHeHHMe  Teopuu  BEPOSTHOCTH  NPU  PELICHUU

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

JIP 23, JIP 30

IIpakTHueckoe 3ansitue Nell 3
Pemenne mpoctedmmx 3a1ady Ha OMpEesieHHE BEPOSITHOCTU C HCIOJIb30BAaHHUEM TEOPEMBI IK 1.3, TIK 2.1,
CIIOKEHHUS BEPOATHOCTEIA. TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IIpakTuyeckoe 3ansitue Nel?2 3
Pemenve 3amad Ha HAaXOXICHUE BEPOATHOCTH COOBITHS TPU W3YyYCHWH U IUIAHUPOBAHUU IK 1.3, TIK 2.1,
IIK 3.1, OK 01,
PBIHKA YCIIYT Ha TPAHCIIOPTE. OK 02 TP 2 JIP 4
JIP 23, JIP 30
CamocTrosiTesibHas padora o0yuarommuxcs Ne7
[TpopaboTka KOHCIIEKTOB 3aHATHH, Y4eOHOH U JONOIHUTEIBHON JUTEPATypHI (TI0 BOIIPOCaM K
paszienaM U Ti1aBaM y4eOHOH JIMTepaTyphl, a TAK)KE COCTABICHHBIX IPETOaBaTeIeM), OUCK,
AHAJIM3 U OIICHKA JIOTIOJHUTEIBHOW MH(POPMALUK 110 COACPKAHUIO YYEOHOro MaTepualia u
OIIPE/ICIICHUIO TPOPECCHOHAIBFHO 3HAYMMBIX 3a/1a4.
[ToaroToBKa K MPAaKTHYSCKUM 3aHATHSIM C HMCIOJIb30BAHHEM METOJMYCCKUX PEKOMEHAIMI
npenonasaresst. OhopmieHHE OTYETOB O MPAKTUYECKUM 3aHSITHSIM.
Tema 3.2. Cayuaiinas
BeJIMYUHA, ee QyHKUMNA Conep:xxanne y4eOHOIro MmaTepuaJjia 3
pacnpeaeJeHust CrnydaitHass BenmnumHa. JIMCKpeTHas W HENPEpHIBHAS CIIyYailHbIe BEJNWYMHBL 3aKOH IK 1.3, TIK 2.1,
pacrpeieNieHust CITy4aiiHO# BETMYHHBL. 1K 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IIpakTuyeckoe 3ansiTue Nel3 3
[lo 3amaHHOMY YCIIOBHIO TTOCTPOCHHE PSIIOB PACTIPECIICHUS CITyYaitHON BEJIMUNHBI. IIK 1.3, TIK 2.1,
[IK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30

CamocTosiTesbHas padora o0yqaromuxcs Ne§

[TpopaboTka KOHCHEKTOB 3aHATHH, Y4eOHBIX M3JaHUNA M JOMOJHUTEIBHOMN JIUTEpaTyphl (IO
BOIIpOCAM K pa3jielnaM M TIJ1aBaM y4YeOHBIX W3JaHWH, a TaKkKe COCTaBJICHHBIX
Ipero/iaBaTesieM), OUCK, aHaIU3 U OIEHKA JOMOIHUTEIbHON HHPOPMAILIUHU 110 COAEPKAHUIO
yueOHOro Marepuaa u ONpeAeIeHUI0 MPOpECCHOHAIBHO 3HAYMMBIX 33/1a4.

IloaroroBka K MPakTHYECKOMY 3aHSITHIO C MCIOJIb30BAHUEM METOAMYECKHX PEKOMEHIALNN
npenogasatesst. OGopmieHre 0TYETOB MO MPAKTHYECKOMY 3aHATHIO
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Tema 3.3. MaremMmaTu4yeckoe

0KM/IaHHMe U JucIepcust Coaep:kanue y4eGHOro MaTepuajia 3
cJIy4yaiiHoi BeJJUUYNHBI MaremaTrueckoe OXHJaHUE TUCKPETHOM ciyd4aiiHOoil BenuuuHbl. Jlucmepcus ciaydaiiHoi IK 1.3, TIK 2.1,
BenmunHbL. CpeiHee KBapaTHYHOE OTKIIOHEHUE CITyYaifHOM BEIMYMHBI. 2 TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IIpakTnyeckoe 3ansiTue Neld 3
Haxosxienne MaTeMaTHYeCKOrO OXKHIAHHUS, TUCIIEPCHM M CPEIHEro KBaJpaTUIHOTO K 1.3,IIK 2.1,
OTKJIOHEHUS! IUCKPETHOM CITydaifHOW BEJIMYMHBI 3aKOHOM pacIipe/ieleHusl. 2 TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IIpakTuueckoe 3ansitue Nel5 3
Perrenrie 3amady Ha HAaXOXKJICHUE MATEMATHYECKOTO OXHMIAHUSA WM JUCIICPCUU IPHU OICHKE IK 1.3, TIK 2.1,
3¢ (}EeKTUBHOCTH 3aKa30B M OOCTYy)XKMBaHUSI TOTpeOUTENeld YCIyr W IpU OLIEHKE CHCTEM 2 TIK 3.1, OK 01,
HaJISKHOCTH, 0€30MaCHOCTH M Ka4eCTBa YCIIyT Ha )KEIEe3HOIOPOKHOM TPAHCIIOPTE. OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
CamocTosiTesibHasA padoTa o0y4aromuxcs Ne9
[TpopaboTka KOHCIIEKTOB 3aHATHH, Y4EOHOH U JOTIOIHUTEIBHON JUTEpaTypHI (TI0 BOIIPOCcaM K
pa3ienaM M TJlaBaM Yy4eOHOM JHMTepaTyphbl, a TaKKe COCTAaBICHHBIX IMpPENojaBaTeieMm).
[ToaroroBka K MPaKTHYECKUM 3aHATHSIM C UCIIOJIB30BAHUEM METOIUYECKHX PEKOMEHIAINN 5
npernonaBatens. OcdopMieHHe OTYETOB MO TNPaKTUYECKUM 3aHsaTuaAM. OcylliecTBiIeHUe
MOWCKA, aHaIW3a M OICHKU JIOTIONHHUTENbHOW HH(OpMALMU IO COJCP)KaHUIO y4eOHOTO
Marepuasia U onpeJiesIeHHI0 Mpo(ecCHOHANbHO 3HAUMMBIX 3ajad. OnpeneneHre MeTOAO0B U
croco00B BHINIOIHEHUS NPOPECCHOHANBHBIX 33/1a4, OIIEHKa UX A (EKTUBHOCTH U Ka4eCTBa.
Pa3nena 4. OcHOBHBIC YHC/ICHHBIE 18
METO/IbI =
Tema 4.1. Unciaennoe 6
HHTErpUpPOBaHME Coaep:kanue y4eGHOro MaTepuajia
[TonsiTe o wyuciaeHHOM HUHTErpupoBaHuU. Dopmysbl NPUOIMKEHHOTO WHTETPUPOBAHMUS, 2
OCHOBaHHbIE HAa WHTEPNOISIIMOHHBIX (opmynax Hprorona. [IlpuMeHeHHE YHCIEHHOTO 5 11__[[11{< ;31 ’ glé%nl
UHTETPUPOBAHMS TPH pEIIEHHH NPO(ecCHOHANBHBIX 3a1a4. POpMyIibl MPSMOYTOJIEHUKOB. OK 02 JIP 2. JIP 4
®opmyna Tpaneuuid. ®opmyna CumrcoHa. AOCOMIOTHas MOTPEUIHOCTh MPU YHUCICHHOM JIP ’23’ P30
UHTETPHUPOBAHHH.
IpakTnueckoe 3ausiTue Nel6 2
Bbuucnenue wuHTErpasioB 1o (opmynaM INpsIMOYTOJIBHUKOB, Tpamenuii u  Qopmyse 2 11'_I[II<< 133l glli%nl
1, ,

Cumricona. O1eHKa MOTpenrHOCTH.

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

CamocrosiTesbHass padora od0yuaromuxcs Nel(

[TpopaboTKa KOHCIEKTOB 3aHATHH, Y4EOHOH U JOMOIHUTEIBHON JUTEpaTypHhI (TI0 BOIIPOCcaM K
pa3zenaM M TJlaBaM y4eOHOH JHTepaTypbl, a TaKKe COCTABJICHHBIX IpPENoJaBaTeseMm).
IloaroroBka K IpakTUYECKOMY 3aHATHIO C MCIIOJIb30BAHUEM METOAMYECKUX PEKOMEHIALMNA
npernonaBatens. OpopmiieHre oTueTa 1Mo NpakTUYecKkoMy 3aHATui0. OCyIIecTBICHNE TIONCKA,
aHaJIM3a U OLEHKH JOMOJHUTENHHON MH(OPMALUK 10 CONEPKAHUIO YUeOHOro MaTepuaia u
OTIpeIeNIeHUI0 TPOPECCUOHATFHO 3HAYUMBIX 33/1a4.

Omnpenenenre MeTofa M croco0a BBIIOIHEHHS NPO(ECCHOHAIBHBIX 3a/ad, OLEHKa HX
3((HEKTUBHOCTH M Ka4eCTBa.

Tema 4.2. UncyieHHoe
aupdepeHIUpPpOBaAHHAE

Conep:xanne y4eOHOT0 MaTepuaJjia 2
Yucnennoe auddepenuupoanue. Dopmynbl NPUOIMKEHHOro  AUGPEpeHINPOBAHUS, 1K 1.3, TIK 2.1,
OCHOBaHHBIC HAa MHTEPHOJALHMOHHBIX (popmynax Herorona. IlorpemHocts B onpeneneHun TIK 3.1, OK 01,
P OH3BOTEOA. OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IpakTuueckoe 3ansitue Nel7 2
Pemienne 3amau Ha HaxOKAEHHWE MO TAaONIMYHO 3agaHHON GyHKIMU (Ipu N=2), dyHKIMH, IK 1.3, TIK 2.1,
3aJaHHOM aHAJTUTHYCCKH. 1K 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IpakTyeckoe 3ansitue Nel8 2
HccnenoBanue CBOMCTB ATOM (DYHKIMM AJsl orpeneneHus: 3p(GeKTUBHOCTH IUIaHUPOBAHMS IK'1.3,TIK 2.1,
TEXHUUYECKOTO IUKJIA SKCIUTyaTaI[Uu! HIEKTPOCHA0XKEHHS Ha XKEJIE3HOJOPOKHOM TPAHCIIOPTE. TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30

CamocTosiTesbHas padora odyuaromuxcsa Nell

[TpopaboTka KOHCTIEKTOB 3aHATHI, Y4eOHOU U JOMOIHUTEIBHOM TUTepaTypshl (10 BOIpOcaM K
pa3zenaM W TJIaBaM Y4YeOHOW JUTEepaTyphbl, a TaKKe COCTABIICHHBIX MPEIOaBaTelieM).
[ToaroToBka K MPaKkTHUECKOMY 3aHSTHUIO C UCIOIH30BAHUEM METOIMUYECKUX PEKOMEHIAIHI
npernogaBateiss. OGopMiIeHHE 0TYETA IO MPAKTHYESCKOMY 3aHATHIO. PelleHne CUTyaIrmoHHBIX
U TIPOM3BOJICTBEHHBIX (MPOGECCUOHATBHBIX) 3aJ]1ad, OMpENeieHHEe CHOCOOOB BBHIMOJHEHUS
npodeccHoHATBHBIX 3a/1a4, OlleHKa UX 3(GGEKTUBHOCTH M KadecTBa. OCyIIeCTBIEHUE TIOUCKA,
aHaM3a M OLEHKU JOMOJHHUTENbHON HH(OpMAINK MO COAEepKaHUI0 yUeOHOro Marepuaia u
ompeseNieHnto  TIpo(eCCHOHATTFHO 3HAaYMMBIX 3amad. OmpeneneHne MeToga U - crocoba
BBIMOJIHEHUS MPO(ECCHOHANBHBIX 3a/1a4, OlIeHKa MX 2P QEKTUBHOCTH U KaueCTBa.

Tema 4.3. UncjaeHHOe pelieHne
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00BIKHOBEHHLIX
nauddepeHnAIBHBIX
YPaBHEHU M

Conep:kanue yueOHOro MmarepuaJjia
[TocTtpoenue unTerpanbHOi KpuBoil. Meron Ditnep

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

IpakTnyeckoe 3ansiTue Nel9
OnpezneneHue KOJIMYECTBA IEKTPOIHEPTUH, 3aTPAUYCHHON Ha TATY M0E3/10B B 3aBUCUIMOCTH OT
aHa ¥ Opouiast MyTH C HMCIONB30BaHMEM MeToa Oiiniepa, pelieHre OOBIKHOBEHHBIX
muddepeHITMaIbHBIX YpaBHEHUH

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

CamocrosiTesibHas padoTa odyqaromuxcs Nel2

[TpopaboTka KOHCHEKTOB 3aHSATHH, YUeOHBIX M3JaHUNA M JOMOJHUTEIBHON JIUTEpaTypsl (IO
BOIIpOCAaM K pasjenaM M [JlaBaM Y4YeOHBIX M3/1aHul, a TaKKe COCTaBJICHHbBIX
nperonaBateneMm). llogroroBka K  MNpakTUYECKOMY 3aHSATHIO C  HCIOJIB30BaHHUEM
METOJIMYECKIX peKoMeHJanui mnpenogasatens. OdopmiieHHe oTYeTa MO MPAKTHYECKOMY
3aHATHIO. PerieHne CUTYallMOHHBIX M TPOHM3BOJICTBEHHBIX (MPO(eCCHOHAIBHBIX) 3ajad,
OTIpeIeICHNE CIIOCOOOB BBIMTOJIHEHHSI IPO(ECCHOHANBHBIX 33/1a4, OIICHKA X dPPEKTHBHOCTH
U KauecTBa.

IloaroroBka K 3K3aMeHy.

Temaruka cooOmIeHNH (JOKIaI0B) MPUKIIAAHOTO XapakTepa:

HcTopus cTaHOBIIEHUS TEOPUU MCCIIEIOBAHNUS OllEpalluil KaK HayKH.

Teopus pacnucanus.

Mertozp! IaHUPOBaHUSL.

[TpumeneHune TeopuM HCCIENOBAaHUS ONepalnuil MpHU peleHnH Npo(ecCHOHANbHBIX 3a7a4y B
o0nacti (OpMHUPOBAHMS TEXHOJIOTMUECKOTO IMKJIA AKCIUTyaTallid MAllH U 000pya0BaHUS
Ha TpaHcropTe (yrnpaBlieHHe HHPpacTPyKTypaMH Ha KeJIe3HOAOPOKHOM TPAHCIIOPTE).
CtpyKkTypa 1 B3auMOJIEHICTBHE Pa3IMYHBIX BUJIOB TPAHCIIOPTA.

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

IIpoMe:xxkyTOYHAsI aTTECTAUSA: IK3AMEH

‘ Bcero:

J11s XapaKTepUCTHKU YPOBHS OCBOSHMSI y4eOHOT0 MaTepHalia UCIOIb3YIOTCS ClIeAyolre 0003HAYECHUS:

1. - o3HaKOMHTENbHBIN (Y3HaBaHUE paHee N3yUYEHHBIX 00BEKTOB, CBOMCTB);

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

3. - MIPOAYKTUBHBIN (TJITAHUPOBAHUE U CAMOCTOSTEIILHOE BBIITOHEHHE JACITEIBHOCTH, PEIICHUE MTPOOIEMHBIX 33/1a4)

13




2.3. TeMaTH4eCcKUii IVIaH U coAep:KaHMe YUeOHOH TMCHUILIMHBI (3a04Hast popMa 00yUeHHUs1)

Yposensn
0CBOEHHS,
Hauvenosanue pasieaon u tew e e s ™™ ol kv
JINIHOCTHBIC
pe3yJabTaThl
Beenenue. 2
Conep:kanue y4eOHOIro MaTepuaJia 2
Matematuka 1 Hay4HO-TEXHUYECKH IPOrpecc; 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 ¥ (HOPMHUPOBAHUU OOLIMX U MPO(PECCHOHATBHBIX OK 02, JIP 2, JIP 4,
KOMITETEHIHIA. JIP 23, JIP 30
CamocrosiTeibHas padora odyuyarommxcs Nel
[TpopaboTKa KOHCHEKTOB 3aHATHH, YUeOHBIX M3JaHUN U JONOJHUTENBHOM JIUTEpaTypsl (110
BOIIpOCAaM K paslenaM M TjaBaM ydeOHBIX U3JaHU, a TaKKe COCTaBJICHHBIX
MIPETo/IaBaTelIeM). 1
OcymiecTBieHHE TIOMCKAa, aHAJIW3a W OLEHKH JIOTIOJHUTENIFHOW HWH(POPMALUU  TI0
COJIepKaHNI0 y4yeOHOro mMaTepuaia M ONPEAETICHUIO 33/1ad CBOEro MPO(ecCHOHANIBHOTO U
JIMYHOCTHOT'O Pa3BUTHUS
Pasznen 1. MatemaTHueCKHil 37
aHaJIN3 -
Tema 1.1. IudpdepenunanbHoe n 19
HHTErpajibHOE HCYHCIICHH e Conep:xanue yueOHOro MaTepuaa
OyHkuuMu oAHOM He3aBucuMoill mnepemeHHoOW. Ilpenensl. HempepblBHOCTH  QyHKLUMI. 3
[IpousBonnasi, reomerpudeckuii cmbicn. HccnenoBanwe ¢ynknmit. HeompeneneHHbIH MK 1.3, TIK 2.1,
uHTerpain. HemocpencTBeHHOe WHTErpupoBaHMe. 3aMeHa IepeMeHHOW. OnpeneneHHbIN 3 K 3.1, 0K 01,
uHTerpaj. Boraucnenue onpeeneHHoro uHTerpaia. I'eoMeTpiuueckuii CMbICIT ONpeeIeHHOTO OK 02, JIP 2, JIP 4,
uHTerpaia. OYyHKUUMU HECKOJIBKUX TIepeMeHHBIX. [IpunokeHuss uHTerpaga K peleHHIo JIP 23, JIP 30
IIPUKJIAAHBIX 331a4. YacTHbIE IPOU3BOAHBIE.
IMpakTnyeckoe 3ansitue Nel. 3
Bbruncienne npon3BoTHOM CIIOKHBIX (OyHKIIUH. K 1.3, IIK 2.1,
2 TK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IIpakTHyeckoe 3ansiTue Ne2. 2 3
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Brruucnenue npocTelimx onpeieeHHbIX HHTETPaloB. K 1.3, TIK 2.1,
K 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IIpakTuyeckoe 3ansaTue Ne3. 3
Pacuer conpsbkeHmii ¢ IPUMEHEHHEM ITPOU3BOIHOM B MH)KEHEPHOU rpaduKe. K 1.3, 1IK 2.1,
0 [IK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IIpakTuyeckoe 3ansaTue Ne4, 3
OmnpeneneHre MakCMMyMa MOLIHOCTH B IIENIM TOCTOSHHOTO TOKa C HPUMEHEHHEM K 1.3, IIK 2.1,
TIPOM3BOIHOIA. 0 [IK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IIpakTnyeckoe 3ansiTue Ne5. 3
Bbuucnenue miomaneii M 00beMOB MPH MPOCKTUPOBAHUM OOBEKTOB  TPAHCIOpPTA C MK 1.3, TIK 2.1,
TIPMEHEHHEM ONpeIeIeHHOT0 HHTErpana. 0 TK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
CamocrosiTeibHas padora odyuaromuxcs Ne2
[TpopaboTka KOHCHEKTa 3aHATHS, y4EOHBIX W3JaHUW W JOMOJHUTEIBHOW JUTEpaTyphl (IO
BOIIpOCaM K pasfenaM M TIJilaBaM y4eOHBIX W3JaHUM, a Takke COCTaBJICHHBIX
IpernojaBaTeseM), IOUCK, aHAIN3 M OLleHKa JOMOJIHUTEIbHOW HH(OpMALIUKU IO COJIEPKAHUIO 12
yueOHOTO Marepualia M ONpeNeNIeHHI0 MPOoPecCHOHATFHO 3HAYMMBIX 3a1ad. [loaroroBka K
MPAaKTUUECKUM 3aHATUSAM C UCIIOJIb30BAaHUEM METOIMYECKUX PEeKOMEHJAINi MpenoaaBaTers.
OdopmiieHrE OTYETOB MO MPAKTHUYECKUM 3aHSITHSIM.
Tema 1.2. OObIKHOBEHHbIE 6
auddepenunanbubie ypasHenus | Coaepixxanue y4eGHOro Matepuajia 3
3amaun, npuBoAsAIIMe K AU depeHIaIbHpIM ypaBHeHUSIM. [Iuddepennmanbabie ypaBHEHHS MK 1.3, TIK 2.1,
C pazmensronMMucs nepeMeHHbiMH. OOmme W 4yacteie pemieHus.  OAHOPOIHBIC 2 K 3.1, OK 01,
middepeHanbEble  ypaBHEHUST TEpPBOro mHopsjka. JIMHelHble OJHOPOJHBIE YpaBHEHHS OK 02, JIP 2, JIP 4,
BTOPOTO TOPSIKA C TIOCTOSHHBIME KO3 (HIMEHTaMHY. JIP 23, JIP 30
IpakTueckoe 3ansitue Ne6 3
Pemenne muddepeHIManbHBIX YpaBHEHHH TIEPBOTO TOPSIKAa C  Pa3IeISIOIIAMHECS K 1.3, IIK 2.1,
HepeMEHHBIMH. 2 TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
CamocrosiTesibHas padora odyyaomuxcs Ne3 2
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[TpopaboTKa KOHCIIEKTOB 3aHATHH, YYEOHOM M JTOMOJHUTEIBHOMN JIUTEpaTyphl (TI0 BOIpocaM K
paszenam M riaBaM yuyeOHOW JIMTEpaTyphl, a TAK)KE COCTaBICHHBIX MPENOJaBaTeNeM), TIOUCK,
aHaJIM3 W OIICHKA JOMOJHHUTEILHON MH(POPMAIMH TI0 COJIEPXKAHUI0 YYeOHOro marepuaia u
OIIPEJIETICHUIO TPO(ECCHOHATBHO 3HAYMMBIX 33/1a4.

[ToaroroBka K MPakTUYECKOMY 3aHSTHIO C MCIOJIH30BAHHEM METOAWYECKUX PEKOMEHIAIHIA
npenogasatessi. OGopmiieHre 0TYeTa Mo MPAKTUIECKOMY 3aHSTHIO.

Tema 1.3. Paabl 12
Conep:xxanne y4eOHOT0 MaTepuaJjia 3
YucnoBeie paapl. CXOAUMOCTh M PACXOJUMOCTh YHUCIOBBIX psaoB. llpu3Hak cxomumoctu IK 1.3, TIK 2.1,
Jlanambepa. 3HaKomepeMeHHbIE psabl. AGCOMIOTHAS M yYCJIOBHAS CXOJMMOCTH DSJIOB. 0 TIK 3.1, OK 01,
WuTterpanbubiil npusHak Kommm. [Tpusnak JleiiOnuia. Crenennsie paasl. Psaast ypee. OKH(?,ZJSIPHZI; J3I(})) 4,
IIpakTHUyeckoe 3ansiTue Ne/ 3
Paznoxxenne pynkuuii B psg Oypse. MK 1.3, 11K 2.1,
0 K 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IIpakTHuyeckoe 3ansiTue Ne§ 3
Pacyer anexTprueckux Ierneil HECHHYCOUAANbHBIX EPUOJMICCKUX 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
IIpakTH4yeckoe 3ansiTue Ne9 3
OneHka pe3yJbTaTOB TECTOBOTO 3KclepuMeHTa 3((EeKTHBHOCTH pPabOThl MEXAHHU3MOB H IK'1.3,TIK 2.1,
000py10BaHUS Ha KEJIE3HOJOPOKHOM TPAHCIIOPTE MO CPEACTBAM, ONpEIEIeHHE CXOAUMOCTH 0 05%23-)1{1)021(3}1;4
YHCIIOBOTO psijia o npu3HaKky Jlamambepa. JIP 23, JIP 30
CamocrosiTesibHas padora odyuaromuxcsa Ne4
[TpopaGoTka KOHCTIEKTOB 3aHATHI, Y4€OHBIX M3JaHUN M JONOJIHUTEIBHOM JMTEeparypsl (IO
BOIIPOCAM K pa3/lenaM M TjaBaM y4YeOHBIX W3JaHWH, a TaKkke COCTaBJICHHBIX
npernojaBaTeseM), MOMCK, aHAJIM3 U OLIEHKA JOMOJIHUTEILHON HHPOPMAIMHU [0 COIEPKAHUIO 12
y4e0HOT0 MaTepHalia 1 ONpeIeIeHII0 MPOGECCHOHATHFHO 3HAYUMBIX 3a7ad.
[ToaroroBka K MpPakTUYECKUM 3aHSATHSM C HCIIOJIB30BAHUEM METOIUYECKUX PEKOMEHIAINi
npenogasatesnsi. OGopMIIeHHE OTYETOB MO MPAKTHYSCKHM 3aHSITHSIM.
Pasneq 2. OcHOBBI IMCKPETHOM 10
MaTeMaTHKH EY
Tema 2.1. OCHOBBI TEOPUH 3
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MHOKeCTB Conep:kanue yueOHOro MmarepuaJjia 2
MHokecTBO U €ro 37meMeHThl. 1lycToe MHOXECTBO, TOJIMHOKECTBA HEKOTOPOI'O MHOXKECTBA. MK 1.3, TIK 2.1,
Onepauun Hag MHOKecTBaMH. OToOpakeHHe MHOXkecTB. [loHATHEe QyHKIMM K cOCOOBI ee 0 1K 3.1, OK 01,
3amanus; Komnosunus (pyHkumid. OTHOWIEHWs; UX BHABI U cBoiicTBa. /lmarpamma Benna. OK 02, JIP 2, JIP 4,
YuciioBble MHOXKECTBA JIP 23, JIP 30
CamocrosiTesbHas padoTa o0yuaromuxcsa NeS
[TpopaGoTka KOHCIIEKTOB 3aHATUI, Y4€OHBIX M3JaHUN U JONOJHUTENIBHOHN JUTepaTypsl (IO 3
BOIIPOCAM K pa3jienaM M TJaBaM y4YeOHBIX W3JaHWH, a TaKke COCTaBIECHHBIX
npenozaasateneM). Pemienue 3a1a4 ¥ ynpakHeHUH.

Tema 2.2. OCHOBBI TEOpUH 7

rpagos Conep:xxanne y4eOHOIr0 MaTepuajia
Hcropust BO3HMKHOBEHUsSI TOHATHA rpada. 3amaud, NPUBOIAIIKE K TIOHATHIO Trpada. 2
Onpenenenue rpada, Buabl rpadoB: MOJIHbIE, HEMOJIHbIE. DJIEeMEHTHI Ipada: BepIInHbI, pedpa; 0 glli 1331 ’ gﬁ %)11’
crenenb BepmnHbl. Luka B rpade. Csazannbie rpadsl. JlepeBbs. OpueHTHpOBaHHBIN Tpad. OK 02 JIP 2. JIP 4
N3obpaxenne rpada Ha miockoctd. Ilpumenenue teopunm rpadoB Npu  pelieHUH JIP ’23’ P30
podecCHOHATBHBIX 3a/1a4 B 9KOHOMHKE U JIOTHCTHKE.
IIpakTuueckoe 3ansitue NelO 2
[Toctpoenwue rpada Mo yCIOBUIO CUTYAIIMOHHOW 3a7auu: B YIIPAaBICHUH HH(PACTPYKTYpaMH IK 1.3, TIK 2.1,
Ha TpaHCHOPTE; B CTPYKTYpe B3aUMOJCHUCTBHMS pa3IMYHbIX BHUJIOB 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 o0yqaommuxcsa Ne6
[TpopaboTka KOHCTIEKTOB 3aHATUH, Y4EOHOW U JONOJIHUTENBHOM TUTEpaTypshl (110 BOIpocaM K
pazzenam M TIJaBaM yueOHOW JIMTEpaTypbl, a TaKXe COCTaBJIECHHBIX IIPENoJIaBaTesIeM). 7
[ToaroroBka K MPakTUYECKOMY 3aHITHIO C MCIOJIH30BAHHEM METOAWYECKUX PEKOMEHIAIHA
npenogasatesst. OpopmiieHne MPakTHYECKUX 3aHATHI U OTUETOB.

Pasnes 3. OcHOBBI Teopuu

BEPOSATHOCTH M MAaTeMaTH4eCKOI 23

CTATHCTHKHU

Tema 3.1. BeposiTHOCTb. 9

TeopeMbl CJI0KEHUS U Conep:xxanmne y4eOHOIo MaTepuaja 3

YMHOKeHHsI BepOsITHOCTeH [TonsiTe COOBITHS U BEPOATHOCTU COOBITHA. JlOCTOBEpPHBIE W HEBO3MOXHBIE COOBITHSL. MK 1.3, TIK 2.1,
Kitaccuueckoe onpezneneHne BeposTHOCTH. TeopeMa clokeHUs BeposiTHOCTe. Teopema 0 K 3.1, OK 01,
YMHOXKEHUSI  BeposTHOCTEW. IIpumeHeHnMe Teopuum  BEPOSATHOCTH 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 mpoctedmmx 3agady Ha OMpeesieHHE BEPOSITHOCTU C HCIIOJIb30BAaHHUEM TEOPEMBI

K 1.3, 1IK 2.1,

CIIO’KEHHUS BEPOATHOCTEHA. TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IIpakTnyeckoe 3ansitue Nel?2 3
Pemenve 3amad Ha HAXOXICHUE BEPOATHOCTH COOBITHS TPU W3YyYCHWH W IUIAHUPOBAHUU IK 1.3, TIK 2.1,
pbIHKA yCIIyT Ha TPAHCIIOPTE. TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
CamocrosiTesibHass padoTa o0yyaromuxcs Ne7
[TpopaboTKa KOHCIEKTOB 3aHATHH, Y4EOHOH U JOMOIHUTEIBHOM JUTEpATypHhI (TI0 BOIIPOCaM K
paszienam M riaBaM yuyeOHOW JMTepaTyphbl, a TAKXKE COCTaBJICHHBIX IIPENoJaBaTesieM), IOUCK,
aHaJIM3 U OIIEHKA JOTOJHHUTENFHON WH(POPMAIMH TI0 COIEPXKAHUIO Y4eOHOro marepuaia u
OIpEIETICHUIO MPO(ECCHOHANTBHO 3HAUMMBbIX 33/1a4.
[ToaroroBka K MpPaKTHYECKUM 3aHATHSIM C HCIIOJIB30BAHUEM METOIUYECKUX PEKOMEHIAIHNA
npenogasatess. OGpopmiieHne 0TYETOB M0 NPAKTHUECKUM 3aHSTUSIM.
Tema 3.2. Cayuaiinasi
BeJIMYUHA, ee QyHKUMNA Conep:xxanne y4eOHOIro MaTepuajia 3
pacnpeaeeHUust Crnydaiinass BenumumHa. JIMCKpeTHas W HENpPEpHIBHAS CIIyYailHbIe BEJIWYMHBL 3aKOH IK 1.3, TIK 2.1,
[IK 3.1, OK 01,

pacipeCaciICHUA cnyqaﬁHoﬁ BCJIIMYHUHBI.

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

IIpakTyeckoe 3ansiTue Nel3 3
[To 3a7aHHOMY YCIIOBHIO IOCTPOCHUE PSIOB PACIPEICTICHUS CITy4ailHOM BETUUUHBL. K 1.3, 1IK 2.1,
K 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
CamocTosiTesbHas padora o0yqaommuxcs Ne§
[TpopaboTka KOHCHEKTOB 3aHATHM, Y4eOHBIX M3JaHUNA M JONOJHUTENbHON JIUTEpaTypsl (I10
BOIIpOCAM K pa3jienaM M TIJaBaM y4YeOHbIX HW3JaHMH, a TakkKe COCTaBJIEHHbBIX
Ipero/iaBaTesieM), MOUCK, aHaIU3 U OIEHKa JOMOJIHUTENbHON HHPOpMALUY 110 COJEPKAHHUIO
yueOHOro Marepuaa u ONpeAeIeHUI0 MPOPECCHOHAIBHO 3HAYMMBbIX 33/1a4.
[ToaroToBka K MpaKkTUUECKOMY 3aHSTHUIO C UCIOJIb30BAHUEM METOIMUYECKUX PEKOMEHIAIHi
npenogasatessi. OGopmiieHHe 0TYETOB MO MPAKTHYECKOMY 3aHATHIO
Tema 3.3. MaTemaTnueckoe
OKHUIaHMeE U JUcIepcus Coaepxanne yue0HOro Marepuasa 3
CJOy4YaiiHOWM BeJIMYMHBI MareMaTiueckoe OXHJIaHWE TUCKPETHOH CIy4YailHOW BeMWYHWHBI. Jlucrepcust CiydaiHOM IIK 1.3, TIK 2.1,
TK 3.1, OK 01,
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BenMunHbIL. CpeliHee KBaApaTUYHOE OTKIIOHEHHUE CITyYaiiHOW BEJIMYUHBI.

OK 02, JIP 2, JIP 4,

JIP 23, JIP 30
IIpakTHueckoe 3ansitue Neld 3
HaxoxneHue MaTeMaTH4eCKOro OXXKUAAHUS, JUCIEPCUM U CPEIHEro KBaJApaTU4HOIO K 1.3, IIK 2.1,
OTKJIOHEHUS TUCKPETHOU CIIy4alHOW 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 MATEMAaTHYECKOTO OXXUIAHHMS W JWCIIEPCUU TPU OILICHKE K 1.3,IIK 2.1,
3 PEKTUBHOCTH 3aKa30B W OOCITY)XMBAaHHSA TIOTPEOUTENEH YCIYyr U TIPU OIEHKE CHUCTEM 0 TIK 3.1, OK 01,
HAaJIS)KHOCTH, 0€30M1aCHOCTH M Ka4eCTBa YCIIyT Ha )KEJIEe3HOIOPOKHOM TPAHCIIOPTE. OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
CamocTrosiTesibHas padora o0yyaromuxcs Ne9
[TpopaboTka KOHCIIEKTOB 3aHATHH, Y4EOHOH U JONOIHUTEIBHON JTUTEPaTyphI (110 BOIIPOCAM K
pazzenam M TIJaBaM y4eOHOW JIMTEpaTypbl, a TakXKe COCTABJIECHHBIX IIPENOoIaBaTesIeM).
[ToaroToBka K NPakTUYECKUM 3aHATHSM C MCIIOJb30BAaHHUEM METOAMYECKHX PEKOMEHIAINi 8
npenogasatens. OdopmieHre OTYETOB IO NpaKTHYECKUM 3aHATHAM. OcyliecTBIIeHHE
MOWCKA, aHAIW3a M OIEHKU JIOTOJHHUTENbHOW HH(OPMALUMU IO COJACPKAHUIO Yy4eOHOTO
MaTepuasia U ompeJesIeHHI0 Npo(eccCHOHaNbHO 3HAUYMMBIX 33jad. OnpeneneHre METOAO0B U
CIOCO00B BHINOJIHEHHS TPO(ECCHOHANBHBIX 33/1a4, OlIEHKA WX AP PEKTUBHOCTH U KaYeCTBA.
Pa3nena 4. OcHOBHBIE YHC/ICHHBIE 18
MeTO/1bl =
Tema 4.1. Yuciaennoe 6
HHTErpUPOBaHH e Conepxanne yue0HOro Marepuasa
[Tonatne o yucieHHOM UHTErpupoBaHUU. DOpMyIbl NPUOIMKEHHOTO WHTETPUPOBAHUS, 2
OCHOBaHHbIE Ha MHTEPHOJALUOHHBIX ¢opmynax Hpeiorona. IIpuMeHeHHE YHUCIEHHOTO 0 ll_illi 231 gKKzoll
MHTETPUPOBAaHUS MPU pPEUICHUU Mpo(decCHOHAIbHBIX 3a1ady. PopMysibl NPSIMOYTOJIBHUKOB. OK 02. JIP 2. JIP 4
®opmyna Tpaneuuil. dopmyna CumrcoHa. AOCOIIOTHAs MOrPEIIHOCTh MPU YHCICHHOM JIP ’23’ P30
MHTETPUPOBAHUH.
IpakTyeckoe 3ansitue Nel6 2
Berunicienne wHTErpasioB 1o  (opMysiaM TPSIMOYTOJILHUKOB, Tpamenwii u  (opmyse IK 1.3, TIK 2.1,
Cumricona. OLeHka NorpemHoCTy. 0 TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
CamocrosiTesibHas padora o0yyaromuxcs NelQ
[TpopaGoTka KOHCHEKTOB 3aHATHH, Y4EOHOH U JOMOIHUTEIBHOM IUTEpaTyphl (II0 BOIpocaM K 6

pa3zenaM M TJlaBaM y4eOHOM JIMTEpaTyphbl, a TaKKe COCTABJIEHHBIX IPENoJaBaTeseM).

19




[ToaroroBka K MPakTUYECKOMY 3aHITHIO C MCIOJIH30BAHHEM METOJAWYECKUX PEKOMEHIAIHIA
npenoaasatens. OdopmieHHE OTYeTa M0 MPAKTUIECKOMY 3aHATHIO. OCYIIeCTBICHHE TIOUCKA,
aHaJIM3a W OLEHKH JIOTIOJHUTEIFHON HMH(OPMAIIUK 110 COJEPKAHUI0 YUeOHOr0 MaTepuaia u
OTIpEeIETICHUIO MPO(HECCHOHATBHO 3HAYMMBIX 33/1a4.

Omnpenenenre MeTofa M croco0a BBIIOJIHEHHS NPO(ECCHOHAIBHBIX 3a/la4, OICHKa HX
7 hEKTUBHOCTH U Ka4eCTBa.

Tema 4.2. Uncaennoe

auddepeHuUpoBaHUe Coaep:kanue y4eGHOro MaTepuajia 2
Yucnennoe auddepenuuponanue. Dopmyiasl OpubIMKeHHOro  audQepeHInpoBaHus, IK 1.3, TIK 2.1,
OCHOBaHHbBIE HAa MHTEPHOIAUUOHHBIX (popmyrnax Herorona. IlorpemHocTs B ompeneneHUN TIK 3.1, OK 01,
IIPOM3BO/HOM. OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IpakTuueckoe 3ansitue Nel7 2
Pemrennie 3amau Ha HaxoKAeHUE MO TaOIMYHO 3aMaHHON PyHKIMU (pu N=2), HyHKIUH, K 1.3, 1IK 2.1,
3aJ1aHHOM aHAJTUTUYECKU. [IK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
IIpakTHueckoe 3ansitue Nel8 2
HccnenoBanre CBOWCTB ATOM (QyHKIMH Ui onpeneneHus 3(PQGEKTHBHOCTH TUIAHUPOBAHHUS K 1.3, 1IK 2.1,
TEXHUUYECKOI'0 LIMKJIA 3KCIUTyaTal[iy 3JIEKTPOCHA0KEHHSI Ha KeJIe3HOLOPOKHOM TPAHCIIOPTE. TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4,
JIP 23, JIP 30
CamocrosiTesbHas padora odyqaromuxcsa Nell
[TpopaboTka KOHCTIEKTOB 3aHATUH, Y4EOHOW U JONOJIHUTENBHOM TUTEpaTypshl (110 BOIpocaM K
panenam WM IIaBaM  y4eOHOM  JMTepaTypbl, a  TaKkKe  COCTaBJIEHHBIX
npenogaBatenem). [1oIroToBKa K MPaKTUIECKOMY 3aHATHIO C UCTIOIb30BAHUEM METOINIECKUX
pekomeHanuil npenojgasarens. OQopmieHne oTueTa Mo MpakTHIECKOMY 3aHATHIO. PemieHue
CUTYallMOHHBIX M TPOU3BOJCTBEHHBIX (NMPO(ECCHOHATBHBIX) 3a/1a4, ONpeesieHHe CoCO00B
BBIIIOJTHEHUSI MPO(QECCHOHATBHBIX 3a]a4, OleHKa WX J(PQPEKTUBHOCTHM M KadyecTBa.
Ocy1ecTBieHrE TTOMCKA, aHATN3a U OLEHKH JIOTIOJTHUTENTFHON HH()OPMALIUH 110 CONIEPKAHUTIO
yueOHOro Marepuana U ONpeleNieHHI0 NMPO(pEeCCHOHAIBLHO 3HAYMMBIX 3aj1ad. OnpeneneHue
METO/a U crocoda BHITIOJIHEHUSI NMPOQPECcCHOHATIBHBIX 3aJau, OleHKa UX 3((eKTHUBHOCTH U
Ka4ecTBa.
Tema 4.3. UncjieHHOe pelieHue
00BIKHOBEHHBIX Coaepxanne yue0HOro Marepuasa 2
nudPepeHIUAIBHBIX [TocTpoenue MHTErpalIbHOM KpuBOii. MeTton Ditnep K 1.3, IIK 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
OnpezneneHuie KOJINYECTBA IEKTPOIHEPTUH, 3aTPAUYCHHON HA TATY M0E3/10B B 3aBUCIMOCTH OT 1K 1.3, TIK 2.1,
iaHa ¥ npoduiast MyTH C HMCIONb30BaHHMEM MeToa Oiifiepa, pelieHre OOBIKHOBEHHBIX 0 01121323-}1:1)021(311)»4
nuddepeHITMabHBIX YpaBHEHUH P > 3, 1P 30
CamocrosiTesibHas padoTa odyqaromuxcs Nel2
[TpopaboTka KOHCHEKTOB 3aHSATHM, Y4eOHBIX U3JaHUNA M JOMOJHUTEIBHOM JIUTEpaTyphl (I10
BOIIPOCAM K pa3jienaM M TjaBaM y4YeOHBIX W3JaHWH, a TaKkKe COCTaBJIECHHBIX
npenonaBateneMm). llogroroBka K  MNpakTUYECKOMY 3aHSATHIO C  HCIOJIb30BaHUEM
METOJIMYECKIX pEeKOMeHJanui mnpenogasatens. OdopmiieHHe OTYeTa MO NPAKTHYECKOMY
3aHATHIO. PerieHne CUTYallMOHHBIX M TPOHM3BOJICTBEHHBIX (MPO(EeCCHOHANBHBIX) 3ajad,
OTIpeIeIICHNE CIIOCOOOB BBITOJHEHHSI IPO(ECCHOHANTBHBIX 33/1a4, OIICHKA X dPPEKTUBHOCTH
Y KauecTBa.
[ToaroroBka K 3K3aMeHy.
Tematrka cooOmeHuH (JTOKIIaI0B) MIPUKIIAIHOTO XapaKTepa: 6
HcTopus CTaHOBIIEHUS TEOPUU HCCIIEOBAHMUS ONlepalliii KaKk HayKH.
Teopust pacriucanusi.
Mertoap! IaHUPOBAHUSL.
[IpuMeHeHre TeOpHH HCCIEIOBAaHHS ONEpaIuid MPH pelieHHH MPo(EeCCHOHANBHBIX 3a7a4 B
obmacti (HOpMUPOBAHHS TEXHOJIOTHUECKOTO IHMKIIA HKCIUTyaTallid MAlliH U 000pyAOBaHUS
Ha TpaHcropTe (ynpaBiieHHe HHPPACTPYKTYpaMH Ha KeJIe3HOAOPOKHOM TPAHCIIOPTE).
CTpyKkTypa 1 B3auMOJICHCTBHE Pa3TUYHBIX BHIOB TPAHCIIOPTA.
[lpumMeHeHre CUCTEM OILIEHKH HAJSKHOCTH M OE€30MaCHOCTH PabOT Ha JKENE3HOAOPOKHOM
TPaHCIIOPTE.
IIpomexyTouHAast aTTeCTAUMSA: IK3aAMeEH
‘ Bcero: 90

J11s XapaKTepUCTHKU YPOBHSI OCBOEHMSI y4eOHOT0 MaTepHalia UCIOIb3YIOTCS ClIeAYoIre 0003HAYECHUS:
1. - o3HaKOMHTENbHBIN (Y3HaBaHUE paHee N3yUYEHHBIX 00BEKTOB, CBOMCTB);

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

3. - IPOAYKTHUBHBIH (IJITAHUPOBAHHUE M CAMOCTOSTEIBHOE BBIOJHEHUE AEATEIBHOCTH, PEIICHNE POOJIEMHBIX 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
LIEJIBI0 U3YyYEHUS] COOTBETCTBYIOLIEH AMCLUUIUIMHBI, MyJIbTUMEAUNHHOE 000pyI0BaHUE (IIPOEKTOp U
IPOEKLIMOHHBIN PKpaH WK 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 CaMOCTOSITENIbHON 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

g;ln HaumenoBanue No muneH3uu
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 [lepeyens
1 | Open Office

2 | Moii Oduc

4 | MatchStudio

Ipu u3yyeHHH AUCHMILIMHBLI B (popMaTe 3JIEKTPOHHOrO O0Y4YeHHsI C MCIOJIb30BaAHHEM
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,
PEKOMEHIyeMbIe JUI UCIIOIb30BAHUS B 00pa30BaTEIbHOM MPOLIECCE.
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IlepeyeHb pexkoMeHAYeMbIX Y4YeOHBIX W3JAAHMH, JONOJHHUTEJILHON JHUTEPATypPbl
HNHaTepHeT-pecypcoB, 6a3pl JaHHBIX 0M0IHOTEYHOT0 (POHIA:
3.2.1 OcHOBHbIE HCTOYHHUKH:

1. Tonuapenko, B. M. DnemeHThl Bbicuieli MaTemMaTuku : yuyeObnuk / B. M. T'oHuapeHko,
Jlunaruna JI.B., PeutoB A.A. — Mocksa : KnoPyc, 2020. — 363 c. — ISBN 978-5-406-01472-1. —
URL: https://book.ru/book/935921. — TekcT : 3JIeKTPOHHBIN

2. bammakoB, M. U. Martemaruka : yueonuk st CI10 / M. W. bammakos. — M. : KnoPyc,
2017. -394 c. (Pex. ®UPO). — URL: https://www.book.ru/book/919991

3. Tonuapenko, B. M. DieMeHTHl BbIcIIel MatemMaTHKH : y4eOHHMK / ['oHuapenko B. M.,
Jlunaruna JI. B., PeioB A. A. - Mocksa : KuoPyc, 2019. - 363 c. - (CIIO). - ISBN 978-5-406-06878-
6. - URL https://book.ru/book/931506

3.2.2 JlonoJTHUTEIbHbI€ HCTOYHHKH
4. Cenpix, U. 0. Jluckpernas maremaruka : yueObnoe mocodbue / U. 0. Cenpix, 1O. b.
I'peGenmmkoB. — MockBa : KunoPyc, 2021. — 329 c. — ISBN 978-5-406-05751-3. — URL.:
https://book.ru/book/938234. — TekcT : NIeKTPOHHBIN

3.2.3 Ilepeyensb mpodeccnoHATbHBIX 0a3 JAHHBIX U MH(OPMAIMOHHBIX CIPABOYHBIX
cHCTeM:

1. DnekrpoHHas OuONMMOTEKa Y4YeOHO-METOJIWYECKOTO IIEHTpa MO OOpa3oBaHUIO Ha
JKEJIE3HOAOPOKHOM TpaHcrmopTe : odunmanbHbiii caiit. — URL : https://umczdt.ru/books/. —
Pexxum noctyna: ajis aBTOpuU3. MOJIb30BaTENECH. - TEKCT : 3JIEKTPOHHBIM.
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHHSI YYEBHOM

JUCHUIIVIMHbI

KoHTponb © oOlleHKa pe3yJbTaTOB OCBOCHHS Y4YEOHON JAUCHUIUIMHBI OCYIIECTBISETCS
IIPENo/IaBaTesieM B IPOILECCE MPOBEACHUS TEOPETHUYECKUX, NMPAKTUYECKUX 3aHSATUMN, BBIIOJHEHUS
00yYaroIUMHUC HHIUBHUIYaIbHBIX 33JaHU (TIOJATOTOBKU COOOICHUM U JOKJIAI0B).

[IpomexyTouHas aTTectanus B OopMe IK3aMeHd.

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

IMoka3aTenu oeHKHU
pe3yJbTaToB

DopMa 1 METOAbI
KOHTPOJIS1 M OLlEHKH

pe3yJabTaToB 00y4YeHHsl

YMeTh:

Y1 - npuMeHAT, MaTeMaTH4eCKUE | IPUMEHEHHE MAaTEMaTUYEeCKUX | SKCIIEPTHOE

Meroasl  auddepeHnnanTbHOro W | MeToAoB auddepeHnranbHoro | Hab0IeHHe u
UHTErpaJIbHOIO  MCYUCIIEHUS U1 | 1 MHTETPAJbHOTO MCUYUCIECHUS | OLICHKA Ha
penieHus Mpo(eCcCUOHANBHBIX 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 | IMPAKTUYECKHX

IIK 1.3, IIK 2.1, IIK 3.1 OpU  pelIeHWH  3aJa4  C | 3aHATUH u
OK 01, OK 02 MPAKTUIECCKUM COJICPKAHHEM MPOBEPOYHBIX PabOT,
JIP 2, JIP 4, JIP 23, JIP 30 BBIIIOJIHCHUSA

¥3 - wucnonb3oBaTh IMpPUEMBl U | IPUMEHEHHUE TECOPECTUYCCKUX | HMHAMBHUIYAJTbHBIX
METOJIbl MATEMATHYECKOTO CHHTE3a M | (DaKTOB TIpH PELICHAH 3ajad, | 3alaHui (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 - OCHOBHBIE TOHSTUS U METOJbl | BJIAJICHUE TEPMHUHOJIOTUEN
MaTeMaTHYeCKO-JIOTHISCKOTO TIPeMETHOM obmacrw,
CMHTE3a W aHaldu3a JIOTMYECKUX | KOPPEKTHOE HCIIOJIb30BaHKE
YCTPOMCTB MaTeMATUYECKOM  CUMBOJIMKH,
IIK 1.3, IIK 2.1, IIK 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 3a7a4M | METOJOB ILIEsIM M 3ajayam,

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,
NpHMEHEHUe HaBbIKOB

00pabOTKH YMCIIOBBIX JAHHBIX

JKCIEPTHOE
Ha0JI0/IeHue "
OLICHKa Ha
MIPOBEPOYHBIX
paboTtax u
MIPAKTUICCKHX
3aHSTHSIX.

Texkymuii KOHTPOJIb:
TECTUPOBAHUE,
BBITIOJTHCHHE
MPAKTUIECKHUX
3aHATHI u
MPOBEPOUYHBIX PaboT,
BBITIOJTHCHHUS
WHBUIYATbHBIX
3a1aHuil (CoOOIIeHN s,
JIOKJIAJIbI).
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IIpomesicymounas

ammecmayusl. SK3dMeH
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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 AKTHBHbBbIE H HHTEPAKTUBHbBIE:

- aKTUBHBIC U HHTEPAKTUBHBIC JICKIINH;

- paboTa B rpynmax;

- JICJIOBBIC U POJICBBIC UTPBI;

- HTPOBBIC YIIPAKHCHUS;

- TBOPYECKHE 3a/IaHUS;

- pelIeHre TpoOIEMHBIX 3a71a4;

- aHAJIN3 KOHKPETHBIX CUTYaIUi;

- METOJl MOJYJIbHOTO OOYUYCHHUS;

- IPAKTHYECKUI SKCIICPUMEHT;

- 00y4CHHE C UCTIOIH30BAaHUEM KOMITHIOTEPHBIX 00YYAIOIINX TPOTPaMM;
(83aumooeticmeue  npenodasamens kaxk —cyovekma ¢ 0OYUQIOWUMCA  KAK  CYOBEKMOM
NO3HABAMENLHOU 0esIMelbHOCIU).
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