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1 IACIOPT PABOYEM ITPOT'PAMMbBI YYEBHOM JUCIUILIUHBI
OIl.10 MATEMATHKA

1.1 ObaacThr npuMeHeHusi padoyeii MporpaMmbl

Pabouas mporpamma yueOHo# muctumminabel OI1.10 MaremaTuka sSBISETCSI BAPUATUBHOM YaCTHIO
OCHOBHOM MpodeccuoHanbHONH 00pa30oBaTeNbHON MPOrpaMMBbI - MPOTPaMMbl MTOATOTOBKH CIIELUATNCTOB
cpennero 3BeHa (mamee — OIIOII-IIIICC3) B cootrBerctBuu ¢ ®I'OC mns crnenmanbroctu 23.02.01
Opranuzanus IepeBo30K U YIpaBlIeHUE Ha TpaHCIOpTe (M0 BUAAM).

[Mpu peanmzammu paboueil MporpaMMbl MOTYT HCIOJIB30BATHCS PA3IUYHBIC 00pa30BaTEIbHEIC
TEXHOJIOTUH, B TOM YHCJIE AUCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUH, SJIEKTPOHHOE O0yUEHHE.

Pabouas mporpamma yuyeOHON NUCIMILIMHBI MOXKET OBITh HCIHOJb30BaHA B MPO(ECCHOHATBHOM
MOJITOTOBKE, NMEPETOATOTOBKE U MOBBIIICHUH KBATH(PHUKAIUN pabOYUX MO MPOQPECcCUsiM:

15894 OnepaTop nocTa LEHTpATU3ALHHY;

18401 Curnanucr;

17244 Tlpuemocaatuuk rpysa u oaraxa;

25337 Omepatop 1o 06paboTKe NEPEBO30YHBIX IOKYMEHTOB;

18726 CocraBuTens MOE3I0B;

16033 Omnepatop cOpTUPOBOYHOM TOPKHU;

25354 Omnepatop mpu JeKypHOM IO CTaHIIUH.

1.2 MecTto y4eoHoii tucuunjudbl B cTpykType OINIOII-TIIICC3:
JucuunimHa BXOAUT B 001enpodeccuoHanbHbIN HUKIL.

1.3 Il.nanupyembie pe3yJIbTATbI OCBOCHHUS Y4eOHOM AUCHUIIMHBI:

1.3.1 B pe3ynbrate oCBOCHUS YIeOHON AUCIUTUTUHBI 00YJaIOIIHIICS JOKEH

yMeTb:

— TPUMEHSITh MaTeMaTU4ecKue MeTojbl JuddepeHInaTbHOr0 U MHTETPAIbHOTO WCUUCICHUS JUIs
perieHns npoecCUOHAIbHBIX 3a/a4;

— TPUMEHSTh OCHOBHBIE TIOJIOKEHHMSI TEOPUU BEPOSITHOCTEH M MaTeMaTHueCKOM CTaTUCTUKH B
npohecCUOHATIBHOM AESTEIbHOCTH;

— HCIONb30BaTh IMpPUEMbl M METOJbl MAaTeMaTHYeCKOTO CHHTE3a M aHalu3a B Pa3IMYHbIX
poheCCUOHATIBHBIX CUTYALHSX.

3HATh:

— OCHOBHBIE TOHSTHSI MU METOJbl MATEMAaTUYECKO-JIOTHYECKOTO CHUHTE3a M aHAIN3a JIOTHYECKUX
YCTPOMCTB;

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

1.3.2 B pe3ynbTare OCBOGHHs y4eOHOM MUCHMIUIMHBI OOydYaromMics JOJKEH cHOpMUpPOBATH
CJIEYIOIINE KOMIIETEHIIUHU:

-o0mmme:

OK 01. Bribupath criocoObl pemeHus 3a1ad IpopecCHOHATBHOMN NesSITeTbHOCTH MTPUMEHUTEIHHO
K Pa3JINYHBIM KOHTEKCTaM

OK 02. Hcmonp30BaTh COBpEMEHHBIE CPECTBA TIOMCKA, aHAIN3a ¥ MHTEPIpeTannyd HHOOpMaIim
1 MH(OPMAITMOHHBIE TEXHOJIOTMHU JJIsl BBITOTHEHUS 3a/1a4y MPO(EeCcCHOHANTBHOMN NesTeTbHOCTH

-npogeccuoHaIbHBIE!

[1IK 1.2. OdopmIIATE JOKYMEHTHI, pEriIaMEeHTHUPYIOIHME OPraHU3aIi0 NEPEeBO30YHOrO IMpolecca
Ha TPaHCIopTe.

[1IK 2.2. OpraHu3oBbIBaTh JIBHXEHHE TPAHCHOPTa, oOecrieuyuBaTh OE30MACHOCTH JIBUKECHHUS Ha
TPAHCHOPTE U pelaTh NPo(EeCcCHOHAIBHBIE 33JaYM MOCPEICTBOM IPUMEHEHHS HOPMATHUBHO-TIPABOBBIX
JIOKYMEHTOB.

I1K 2.3. OnpenensTe U aHATM3UPOBATH BHITIOJHEHUE MTOKA3aTeNIeH SKCIUTYyaTallMOHHOW paboTHI.



I[IK 3.1. IlmanupoBaTh ¥ OPTraHU30BBIBATH pPAa0OTy MO TPAHCHOPTHO-JIOTUCTHUYECKOMY
00CITy’)KUBaHHIO B c(hepe Ipy30BbIX IEPEBO3OK.

[1IK 3.2. IlmaHupoBaTh ¥ OPraHU30BBIBATH PA0OTy MO TPAHCIOPTHOMY OOCITY)KHMBaHUIO B cepe
MACCAXHUPCKUX I1EPEBO3OK.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOI JMCUMIIVIMHBI M BUABI Y4eOHO# padoThl
QOunas popma o0yueHust

Buna yueOHoii padoThl

O0BeM yacoB

MaxkcumaJsibHasi yueOHasi Harpy3ka (Bcero) 76
O0s13aTes1bHAs AyIMTOPHAs yueOHas1 Harpy3Ka (Bcero) 60
B TOM YHUCIJIE:

JIEKIIUU 30
MPAKTHYCCKHUE 3aHATUS 30
CamocrosiTesibHas padoTa od0yuyawinerocs (Bcero) 4
IIpome:xxyTounasi arrecranus B gopme skzamena (1 cemecmp) 12

3aounas opma o0yueHus

Bup y4eOHoii padoThI

O0BeM yacoB

MakcumaJjibHasi yueOHasi HAarpy3Ka (Bcero) 76
Oo0s13aTesIbHAs ayAUTOPHAs Y4eOHAasi HATPY3Ka (Bcero) 14
B TOM YHUCIIE:

JICKITUH 6
MIPAKTUYECKHE 3aHITHS 8
CamocTrosiTesibHAs paboTa 00yuarouierocsi (Bcero) 50
IIpome:xxyTounasi arrecranus B popme skzamena (1 kypc) 12




2.2. TemaTnyecKkMil IJIAH U COAepkaHMe YUeOHON TUCUMIIIMHBI (ouHasi popma 00yueHMs1)

YpoBeHnb
Conep:kaHue y4ye0OHOro MaTepuasa, IpakTU4ecKue 3aHATHS, Oo0bem 0CBOEHMS,
HaumeHoBaHue pa3jiejioB H TeM
CaMOCTOfITeIbHAsl padoTa 00y4arommMXxcst yacoB | ¢opmMupyeMble
KOMIIeTeHIIUH
1 2 3 4
Beenenne. 1
Copep:xanue yueOHOro MaTepuasia
MaremMaTiika ¥ HAay4YHO-TEXHHYECKMH Iporpecc; IMOHIATHE O  MaTeMaTH4eCKOM 9
MOJICIMPOBaHUH. Ponb MaTeMaTWku B TMOATOTOBKE CIEIHAIMCTOB CPEIHET0 3BEHA 1 OK 01 OK 02
KEJIC3HOJOPOKHOTO TpaHcropTta M (OPMUPOBAHMM OOIIMX U NPO(ecCHOHAIBHBIX ’
KOMIIETEHIUH.
Pa3nes 1. MaremaTnueckuii 7
aHaJau3 =
Tema 1.1. IludpdepenunanbHoe n 15
HHTerpajibHOe HCYHCJIeHUue Coaep:xanue yueOHOIro MaTepuasa
OyHKIIMU  OMHOM He3aBUCHMOHM mepemeHHoW. [Ipemensl. HenpepblBHOCT  QYHKIUH.
IIpousBopHas, reomerpuueckuii cmbicia. MccnenoBanue ¢ynkuumil. Heomnpenenennsiit 3
unTerpan. HemocpencTBeHHoe WHTErpupoBaHue. 3aMeHa mnepeMeHHou. OrnpeneneHHbIN 5) lg)KKlO;’ 3112 322’
uHTerpaj. Boruucnenue onpeaeaeHHoro HHTerpaia. I'eoMeTpruueckuii CMbICT ONpeeeHHOTo K 2"3’, K 3.1
uHTerpana. MOyHKIMK HECKOJBKMX  MepeMEHHBIX. [IpHioKeHus WHTerpajia K pPelIeHUro
NPUKJIaJHBIX 33/1a4. YacTHbIE MPOU3BOAHBIE.
IIpakTuyeckoe 3ansaTue Nel. 3
Beruncienue mpou3BOAHOM CIIOKHBIX (DYHKIUH. 2 OK 01, OK 02,
K 1.2, TIK 2.2,
K 2.3, [IK 3.1
IIpakTHyeckoe 3ansiTHe N2, 3
Brraucnenne npocTerInmx onpeaeeHHbIX HHTErPaJIoB. 2 OK 01, OK 02,
MK 1.2, TIK 2.2,
MK 2.3, 1IK 3.1
ITpakTuyeckoe 3ansitue Ne3. 3
Pacuer conpspkeHuii ¢ pUMEHEHHEM ITPOU3BOTHOM B HH)KEHEPHOU TrpaduKe. 1 OK 01, OK 02,
MK 1.2, TIK 2.2,
MK 2.3, TIK 3.1
IIpakTHyeckoe 3aHsiTHEe Ne4. 1 3




OHpCI[GJIeHI/Ie MakKCUMyMa MOINHOCTH B [ICOHW TIOCTOAHHOIO TOKa C TIMPUMCHCHUCM

OK 01, OK 02,

IPOHU3BOIHOM. [IK 1.2, T1IK 2.2,
1K 2.3, TIK 3.1
IIpakTHyeckoe 3ansaTHE Nob. 3
Bbruucnenue miomaneii M 00bEMOB MpU MPOSKTHUPOBAHUU OOBEKTOB  TpaHCIOpPTa C OK 01, OK 02,
TIPYMEHEHHUEM OIIPeIeIeHHOTO HHTErpaJa. TIK'1.2, TIK 2.2,
MK 2.3, TIK 3.1
CamocrosiTesibHas padoTa o0yuarwmuxcsi Nel
[TpopaboTka KOHCHEKTa 3aHATHS, Y4COHBIX M3JAHUN M JIOMOJHUTEIBHON JIUTEparypsl (10
BOIpOCAaM K pa3deinaM M TIJlaBaM y4eOHBIX W3JaHWA, a TaKKe COCTABJICHHBIX
nperoiaBaresieM), MOUCK, aHAIIU3 U OLICHKA JTOMOJHUTEIFHON UH(OPMAIHU 10 COJCPIKAHUIO
y4eOHOT0 MaTepHralia u ONpeIeICHUI0 MPOPECCHOHATLHO 3HAYMMBIX 3a/1a4.
[ToaroToBKa K MPAKTUYECKUM 3aHSTHUSM C HCIIOJIH30BAHUEM METOAMYCCKUX PEKOMEHIAIMI
npenozasateins. OOpMICHHUE OTYETOB M0 MPAKTHUCCKUM 3aHSITHSIM.
Tema 1.2. O0bIKHOBEHHbIE
andpdepenuuaibabie ypasuenus | Coaep:xxaHue y4yeOHOro Mmarepuasa
3agaun, npuBoAsNHe K AupdepeHInaIbHBIM ypaBHeHUIM. nddepeHnnansapie ypaBHEHUS 3
C pasgensromUMucsA repeMeHHbIMH. OOmme W yacthle pemnieHus.  OIHOPOIHBIC 1(1)KK 10; gﬁ 322
i GepeHIaNIbHbIC YPaBHEHHST TEPBOTO mopsiaka. JIMHEHHbIE OTHOPOIHBIC YpPaBHCHUS K 2.3” K 3.1
BTOPOT'O MOPSIJIKA C TOCTOSTHHBIMUA KO (DUIIMEHTAMHU.
IMpakTuyeckoe 3anaTue Neb 3
Pemienne nuddepeHnanbHpIX  YpaBHEHUH TEpPBOTO TOPSAKA C  Ppas3aelsOlIMUCS OK 01, OK 02,
IIEPEMEHHBIMU. TIK 1.2, 11K 2.2,
MK 2.3, TIK 3.1
Tema 1.3. Paabl
Conep:xxanue y4yeOHOro MmaTepuajia 3
Yucnossle psapl. CXOAMMOCTh M PacXOJUMOCTh YHCIOBBIX psmoB. [Ipu3Hak cxoauMocTu OK 01, OK 02,
HamnamOepa. 3HakornepeMeHHbIE psAabl. AOCOTIOTHAS M YCJIOBHAs CXOAMMOCTH PSJIOB. K 1.2, TIK 2.2,
WnrerpasnpHbiii npusHak Komm. IMpusHak Jleitoauna. CreneHnsie psbl. Psapt @ypbe. 1K'2.3, 11K 3.1
IMpakTuueckoe 3ansitue Ne7 3
Paznoxxenue pynkuuii B psg @ypse. OK 01, OK 02,
IK 1.2, TIK 2.2,
MK 2.3, TIK 3.1
IIpakTnyeckoe 3ansitue Ne8 3
Pacyer anexTprueckux Iernei HECHHYCOUAATbHBIX EPUOMYECKUX TOKOB C MPHUMEHEHHEM OK 01, OK 02,
psioB Dyphe. TK 1.2, TIK 2.2,
IIK 2.3, TIK 3.1

7




IpakTnyeckoe 3ansitue Ne9 3
OreHka pe3yinbTaTOB TECTOBOI'O 3KCIEpUMEHTa A(PQGEKTHBHOCTH PadOThI MEXaHW3MOB M 9 OK 01, OK 02,
000py/IOBaHHUS Ha KEJIE3HOJIOPOKHOM TPAHCIOPTE IO CPEICTBAM, OIPEIEICHUE CXOIUMOCTH K 1.2, 11K 2.2,
YHCII0BOTO psjia 1o npusHaky JlanamoOepa. 1K 2.3, TIK 3.1

Pa3nen 2. OCHOBBI IUCKPETHO 6

MaTeMATHKH =

Tema 2.1. OcHOBBI TEOpUH 2

MHOKeCTB Coaep:kanue yueOHOro MaTepuaJia
MHOXeCTBO H ero 3jeMeHThl. [IycToe MHOXKEeCTBO, OAMHOMKECTBA HEKOTOPOTO MHOKECTBA. 2
Onepanun Hag MHOKecTBamu. OToOpaskeHne MHOkecTB. [loHsaTHE QyHKIMM U CrIOCOOBI ee 2 1‘([)1<Kloé’ 1(_)15 322
3amanus; Komrosunus (yHkumii. OTHOIIEHWS; UX BHABI U CBoWcTBA. Jlmarpamma Benna. K 2'.3” K 3.1
YuciioBble MHOXKECTBA

Tema 2.2. OCHOBBI TEOpUH 4

rpagos Copep:xxaHue y4eOHOIro MaTepuaJjia
Hcropust BO3HMKHOBEHUsSI TOHATHA rpada. 3anaud, NPUBOIAIINE K MOHATHIO Tpada. 2
Onpenenenue rpada, Bupl rpad)oB: MOJTHBIC, HEMOIHbBIC. DJIEMEHTHI Tpada: BepIiuHbl, peopa; 9 OK 01, OK 02,
crenenb BepmnHbL. ki B rpade. Ceszannbie rpadsl. epeBbs. OpueHTHpOBaHHBIN Tpad. IIK 1.2, 11K 2.2,
M3o060paxxenne rpada Ha IUIOCKOCTH. IlpumeHenue Teopuu rpadoB IpH  pELICHHU 1K 2.3, 11K 3.1
poeCcCHOHATBHBIX 3a/1a4 B 9KOHOMHKE H JIOTUCTHKE.
IIpakTnuyeckoe 3ansitue NelO 2
[TocTpoenue rpada Mo yCIOBHIO CUTYAIIMOHHOW 33/Ia4d: B YIPABICHUH WHPPACTPYKTYpaMHu 5 OK 01, OK 02,
Ha TpaHCHOpTE; B CTPYKType B3aUMOJAEHCTBMSA pa3JIMUHBIX BHUJIOB TPAHCIOPTa, B K 1.2, TIK 2.2,
(OPMHUPOBAHNH TEXHOJIOTHIECKOTO ITUKJIA OKA3aHUsI YCIYT HA TPAHCIIOPTE. 1K 2.3, TIK 3.1

Pa3nes 3. OcHOBBI Teopuu

BEPOSATHOCTH M MaTeMaTHYeCKOi 18

CTATHCTHKHU

Tema 3.1. BeposiTHOCTB. 8

TeopeMbl CJI0:KEeHUA U Coaep:xkanue y4eGHOro MaTepuajia

YMHOKEeHHsI BepOSITHOCTel [TonsiTe CcOOBITHS M BEpPOATHOCTU COOBITHA. JlOCTOBEpPHBIE M HEBO3MOXHBIE COOBITHSL. 3
Kitaccuueckoe ornpezneneHne BeposITHOCTH. Teopema ciokeHHs BeposiTHocTe. Teopema 4 I%DKKIO;’ 8112 322
YMHOXEHHs1 ~ BeposiTHOcTedl. IlpumeHeHMe TeopurM  BEpPOSTHOCTH TPHU  pEIICHUU K 2‘3” K 3.1
podecCHOHATBHBIX 3a/1a4.
IpakTnuyeckoe 3ansitue Nell 3
Pemenne mpocteimmx 3agad Ha ONpeAeieHHe BEPOSTHOCTH C WCIOIB30BAHUEM TEOPEMBI 1 OK 01, OK 02,
CIIO’KEHHUSI BEPOATHOCTEH. NK 1.2, TIK 2.2,

MK 2.3, TIK 3.1

8




IIpakTuueckoe 3ansiTue Nel?2 3
Pemenve 3amad Ha HAaXOXICHUE BEPOATHOCTU COOBITHS TPHU U3YYCHHHM W TIAHUPOBAHUU 1 OK 01, OK 02,
PBIHKA YCIIYT Ha TPAHCIIOPTE. IIK 1.2, TIK 2.2,
MK 2.3, 1IK 3.1
CamocrosiTeibHasi padoTa odyyaromuxcs Ne2
[TpopaboTka KOHCIIEKTOB 3aHATHH, yIEOHOH U JOTIOIHUTEIBHOM JUTEpATypHI (TI0 BOIPOCaM K
paszenam | riaBaM y4yeOHOU JMTEpaTyphl, a TAK)KE COCTABICHHBIX MPENoIaBaTeeM), OHCK,
aHaJIM3 U OIICHKA JOTIOJHHUTELHON MH(POPMAIMH 110 COJCPKaHUIO YueOHOro Marepuaia u 2
OIpEeIETICHUIO MPO(HECCHOHATBHO 3HAYMMBIX 33/1a4.
[ToaroroBka K MPaKTHYECKUM 3aHSATHSIM C WCIIOJIB30BAHUEM METOIUYECKUX PEKOMEHIAIHIA
npenogasaresisi. OGopMIIeHHE OTUYETOB 10 MPAKTHUECKUM 3aHSITUSIM.
Tema 3.2. Cixyyaiinas 4
BeJIMYMHA, ee PyHKIMS Coaep:xkanue y4eGHOro MaTepuaJia 3
pacnpeaejaeHust CnyyvaiiHas BenuuuHa. JlUMckpeTHass M HeENpepbIBHAS CllydaiiHble BEIUYHHBI. 3aKOH 2 OK 01, OK 02,
pacrpe/eneHns CIy4aifHoi BeTMIHHBL. NIK 1.2, TIK 2.2,
MK 2.3, TIK 3.1
IpakTuueckoe 3ansitue Nel3 3
[1o 3aaHHOMY YCJIOBHIO TIOCTPOCHUE PSIOB PACIPEICTICHUSI CITyYaiiHON BETUYMHBL. 2 OK 01, OK 02,
MK 1.2, K 2.2,
MK 2.3, TIK 3.1
Tema 3.3. MaremaTuueckoe 6
OKHIaHMeE U JUCIIepcHud Coaepxanne yueOHOro Marepuajia 3
cJIy4yaiiHoii BeJIMYUHBI MaremaTtnveckoe OXHIAaHUE JUCKPETHOH ClydailHOW BenwuuHBL Jlucriepcust ciydaifHON 2 OK 01, OK 02,
BenmmurHbL. CpejHee KBapaTHIHOE OTKIOHEHHE CITy4aiiHON BEeTMYMHBI. NIK 1.2, TIK 2.2,
MK 2.3, TIK 3.1
IIpakTuyeckoe 3ansatue Neld 3
HaxoxzaeHne wMaTeMaTuyeckoro OXXHJIAHUS, JUCHEPCUM M CPEJHEro KBaJApaTUYHOIO ) OK 01, OK 02,
OTKJIOHEHUS IUCKPETHOW CITy4aiiHOW BEJIMYMHBI 3aKOHOM PACIIPENEIICHUS. NK 1.2, TIK 2.2,
MK 2.3, TIK 3.1
IpakTnueckoe 3ansitue NelS 3
Pemenne 3amau Ha HaXOXXIACHHE MaTEMaTHYEeCKOTO OXXHIAHUS W TUCIIEPCHH TPU OIICHKE 5 OK 01, OK 02,
3(QPEKTUBHOCTH 3aKa30B U OOCIY)KMBAaHHMSA TOTpeOUTENeH YCIyr U TIpPU OIEHKE CHUCTEM MK 1.2, TIK 2.2,
HAaJIe)KHOCTH, OE30MACHOCTH 1 Ka4eCTBA YCIYT Ha JKEJIE3HOIOPOKHOM TPaHCIIOPTE. 1K 2.3, TIK 3.1
Pa3nes 4. OcHOBHBIE YHC/ICHHBIE 12
METO/IbI 1<
Tema 4.1. Uncaennoe 4




UHTErPUPOBaHHE Conepxanne yueOHOro MarepuaJjia
[TonsiTHe O 4YMCIEHHOM WHTErpupoBaHuU. MDopmMynbl NPHOIMKEHHOTO HWHTETPUPOBAHMS, 2
OCHOBaHHBIE HAa MHTEPHOIALUOHHBIX ¢opmynax Hprotona. IlpuMeHeHHE YHCIEHHOTO 2 OK 01, OK 02,
UHTETPUPOBAHMS TIPH PEIICHHH NPO(HECCHOHATBLHBIX 331a4. DOpMyIIbI MPSMOYTOJIEHUKOB. K 1.2, TIK 2.2,
®opmyna tpanenuii. ®opmyiaa CumiicoHa. AOCONMIOTHAS MOIPENIHOCTh HPH YMCICHHOM HK 2.3, 11K 3.1
WUHTETPUPOBAHHH.
IpakTnyeckoe 3ansitue Nel6 2
Bbruucnenue wuHTerpanioB mo ¢opmyiaaM MpsSIMOYTOJbHHUKOB, Tpanenuii u ¢dopmyse 2 OK 01, OK 02,
Cumricona. OrieHKa HOrPEIHOCTH. TIIK 1.2, TIK 2.2,
MK 2.3, TIK 3.1
Tema 4.2. UnciieHHOe 4
au¢pdepeHupoBaHue Conepxanne yueOHOro Marepuajia 2
Yucnennoe auddepenuupoanue. Dopmynbl npubImwkeHHoro auddQepeHInpoBanus, 9 OK 01, OK 02,
OCHOBaHHbBIE HAa HMHTEPHOJMOHHBIX (Gopmyinax Herotona. [lorpemmocts B ompeneneHun MK 1.2, 11K 2.2,
HpOH3BOI[HOI>i. IIK 2.3, TIK 3.1
IpakTuyeckoe 3ansiTue Nel7 2
Penienne 3a1a4 Ha HaXxOKACHUE MO TaOIMYHO 3aMaHHON (yHKIuH (pu N=2), QyHKIUH, 1 OK 01, OK 02,
3a/IaHHON AHATUTHYECKH. 1IK'1.2,TIK 2.2,
MK 2.3, TIK 3.1
IIpakTuueckoe 3ansitue Nel8 2
HccnenoBanre CBOWCTB 3TOW (PyHKIMHU JUisi ornpeneneHus 3(PQGEeKTHBHOCTH TUIAHUPOBAHHUS 1 OK 01, OK 02,
TEXHUYECKOT'O IIMKJIa IKCIUTYaTalluK AJIEKTPOCHA0KEHHS Ha JKEJIE3HOIOPOKHOM TPAHCIIOPTE. 11_‘IIII<< 1223 %If( 2321
Tema 4.3. UncjieHHoe pelieHne 4
00BIKHOBEHHBIX Coaepxanne yueOHOro Mmarepuajia 2
nudPepeHUAIBHBIX [TocTpoenue MHTErpaIbHOM KpuBOi. MeTtox Ditnep 2 OK 01, OK 02,
ypaBHenuii TK 1.2, TIK 2.2,
MK 2.3, TIK 3.1
IpakTnueckoe 3ansitue Nel9 2
Ormpezienenne KOIM4IecTBa IEKTPOIHEPIHH, 3aTPAUYCHHOHN Ha TATY TOE€3/10B B 3aBUCHMOCTH OT 9 OK 01, OK 02,
IlaHa U OpoQuis MyTH C WCHOJb30BAaHHMEM MeToja Oiinepa, pelieHHe OOBIKHOBEHHbBIX IK 1.2, TIK 2.2,
QG depeHIHaTbHBIX YPaBHEHUI 1IK'2.3, 11K 3.1
IIpoMe:kyTOUHAsI aTTECTAIUS: IK3aMeH 12
‘ Bcero: 76

JU1s XapakTepUCTUKH YPOBHS OCBOCHMsI yU€OHOT0 MaTepualla UCIOJIb3YIOTCS CIeAYIOIUEe 0003HAUCHMSL:
1. - o3HaKOMHTENbHBIN (Y3HaBaHUE paHee N3yUYCHHBIX 00BEKTOB, CBOMCTB);
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2. - pCHpOI[YKTI/IBHHﬁ (BBIHOHHCHI/IC JACATCIIBHOCTH I10 06p3.3L[y, HWHCTPYKIHU WIA OO pyKOBOI[CTBOM)
3. - IPOAYKTUBHBIN (TUIAHUPOBAHHUE U CAMOCTOSITENILHOE BBIIIOJIHEHUE IEATEIbHOCTH, PELICHHE MTPOOIEMHBIX 3a/1a4)
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2.3.TemaTnyeckuii MJIaH U coJep:KaHue YUeOHOH TMCUMILIMHBI (3a04Hast (popMa o0ydeHHs1)

YpoBeHnb
Conep:kaHue y4ye0OHOro MaTepuasa, IpakTU4ecKue 3aHATHS, Oo0bem 0CBOEHMS,
HaumeHnoBaHue pa3aesioB u TeM
caMocCTosiTe]IbHAs padoTa 00y4aroImMXCcs yacoB | ¢opmupyemble
KOMIIeTeHIIUH
1 2 3 4
Beenenne. 1
Coaep:xanue yueOHOro MaTepuasa
MaremMaTiika ¥ HAay4YHO-TEXHHYECKMH Iporpecc; IMOHIATHE O  MaTeMaTH4eCKOM 9
MojenupoBaHuu. Poiab MareMaTuku B IOJATOTOBKE CHEIMAIMCTOB CPEIHEr0 3BEHA 1 OK 01 OK 02
KEJIC3HOJOPOKHOTO TpaHcropTta M (OPMUPOBAHMM OOIIMX U NPO(ecCHOHAIBHBIX ’
KOMIIETEHIUH.
Pa3nes 1. MaremaTnueckuii 7
aHaJau3 =
Tema 1.1. IludpdepenunanbHoe n 15
HHTerpajibHOe HCYHCJIeHUue Coaep:xanue yueOHOIro MaTepuasa
OyHKIIMU  OMHOM He3aBUCHMOHM mepemeHHoW. [Ipemensl. HenpepblBHOCT  QYHKIUH.
IIpousBopHas, reomerpuueckuii cmbicia. MccnenoBanue ¢ynkuumil. Heomnpenenennsiit 3
unTerpan. HemocpencTBeHHoe WHTErpupoBaHue. 3aMeHa mnepeMeHHou. OrnpeneneHHbIN 3 lg)KKlO;’ 3112 322’
UHTErpaji. Beruncnenne onpeneneHHoro naTerpaia. I'eomeTpuueckuii CMbICII ONPENETIEHHOTO K 2"3’, K 3.1
uHTerpaia. OYHKIMU HECKOJIBKHUX IepeMeHHBIX. [IpunoxkeHus uHTErpaga K pPELICHUIO
IIPUKJIAAHBIX 3a7a4. YacTHbIE IPOU3BOAHBIE.
IIpakTuyeckoe 3ansaTue Nel. 3
Beruncienue mpou3BOAHOM CIIOKHBIX (DYHKIUH. 2 OK 01, OK 02,
MK 1.2, TIK 2.2,
K 2.3, [IK 3.1
IIpakTHyeckoe 3ansiTHe N2, 3
Brraucnenne npocTerInmx onpeaeeHHbIX HHTErPaJIoB. 2 OK 01, OK 02,
MK 1.2, TIK 2.2,
MK 2.3, 1IK 3.1
ITpakTuyeckoe 3ansitue Ne3. 3
Pacuer conpspkeHuii ¢ pUMEHEHHEM ITPOU3BOTHOM B HH)KEHEPHOU TrpaduKe. 0 OK 01, OK 02,
K 1.2, 11K 2.2,
MK 2.3, TIK 3.1
IIpakTHyeckoe 3aHsiTHEe Ne4. 0 3
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OHpCI[GJIeHI/Ie MakKCUMyMa MOINHOCTH B [ICOHW TIOCTOAHHOIO TOKa C TIMPUMCHCHUCM

OK 01, OK 02,

IPOHU3BOIHOM. [IK 1.2, T1IK 2.2,
1K 2.3, TIK 3.1
IIpakTHyeckoe 3ansaTHE Nob. 3
Bbruucnenue miomaneii M 00bEMOB MpU MPOSKTHUPOBAHUU OOBEKTOB  TpaHCIOpPTa C OK 01, OK 02,
TIPYMEHEHHUEM OIIPeIeIeHHOTO HHTErpaJa. TIK'1.2, TIK 2.2,
MK 2.3, TIK 3.1
CamocTrosiTesibHasi padoTa 00yYarOIMXxcst
[TpopaboTka KOHCHEKTa 3aHATHS, Y4COHBIX M3JAHUN M JIOMOJHUTEIBHON JIUTEparypsl (10
BOIpOCAaM K pa3deinaM M TIJlaBaM y4eOHBIX W3JaHWA, a TaKKe COCTABJICHHBIX
nperoiaBaresieM), MOUCK, aHAIIU3 U OLICHKA JTOMOJHUTEIFHON UH(OPMAIHU 10 COJCPIKAHUIO
y4eOHOro Marepualia U OINpPEICTICHUI0 NPO(ecCHOHATBHO 3HAYMMBIX 3a1ad. [loIroToBka K
NPAKTUYECKUM 3aHSATHSAM C MCIOJIb30BaHHMEM METOIMUYCCKUX PEKOMCHIAIMI TPENoaBaTeis.
OdopmiieHHEe 0TYETOB MO MPAKTHYESCKUM 3aHSITHUSIM.
Tema 1.2. O0bIKHOBEHHbIE
anddepenuuaibabie ypasuenus | Coaep:xanue y4eOHOro MmarepuaJia
3agaun, npuBoAse K aupdepeHnnansHpM ypaBHeHUIM. g depeHnnanbapie ypaBHeHUS 3
C pasgensromUMucsA repeMeHHbIMH. OOmme W yacthle pemnieHus.  OIHOPOIHBIC 1(1)KK 10; gﬁ 322
i GepeHIaNIbHbIC YPaBHEHHST TEPBOTO mopsiaka. JIMHEHHbIE OTHOPOIHBIC YpPaBHCHUS K 2.3” K 3.1
BTOPOT'O MOPSIJIKA C TOCTOSTHHBIMUA KO DUIIMEHTAMHU.
IMpakTuyeckoe 3anaTue Neb 3
Pemienne nuddepeHnanbHpIX  YpaBHEHUH TEpPBOTO TOPSAKA C  Ppas3aelsOlIMUCS OK 01, OK 02,
IIEPEMEHHBIMU. TIK 1.2, 11K 2.2,
MK 2.3, TIK 3.1
Tema 1.3. Paabl
Copep:xxanue yueOHOro MmaTepuaJjia 3
Yucnossle psabl. CXOAMMOCTh M PacXOJUMOCTh YHCIOBBIX DPsAOB. [IpH3HaK CXOOUMOCTH OK 01, OK 02,
HamnamOepa. 3HakornepeMeHHbIE psAabl. AOCOTIOTHAS M YCJIOBHAs CXOAMMOCTH PSJIOB. K 1.2, TIK 2.2,
WnrerpasnpHbiii npusHak Komm. IMpusHak Jleitoauna. CreneHnsie psbl. Psapt @ypbe. 1K'2.3, 11K 3.1
IMpakTuueckoe 3ansitue Ne7 3
Paznoxxenue pynkuuii B psg @ypse. OK 01, OK 02,
IK 1.2, TIK 2.2,
MK 2.3, TIK 3.1
IIpakTnyeckoe 3ansitue Ne8 3
Pacyer anexTprueckux Iernei HECHHYCOUAATbHBIX EPUOMYECKUX TOKOB C MPHUMEHEHHEM OK 01, OK 02,
psioB Dyphe. TK 1.2, TIK 2.2,
IIK 2.3, TIK 3.1
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IpakTnyeckoe 3ansitue Ne9 3
OueHka pe3ynbTaTOB TECTOBOI'O 3KcIEpUMEHTa 3((GEKTHUBHOCTH pPAaOOThl MEXAHU3MOB U 0 OK 01, OK 02,
000py/IOBaHHUS Ha KEJIE3HOJOPOKHOM TPAHCHOPTE IO CPEICTBAM, OIMPEIEICHUE CXOAUMOCTH K 1.2, 11K 2.2,
YHCII0BOTO psjia 1o npusHaky JlanamoOepa. 1K 2.3, TIK 3.1
CamocrosiTesibHas padoTa 00y4aomuxcs
ITpopaGoTka KOHCIIEKTOB 3aHATHUM, Y4€OHBIX M3AHUN U JONOJIHUTEIBHOM JIUTEpaTyphl (110
BOIIPpOCAM K pa3jenaM M TJaBaM Y4YeOHBIX HW3JaHWH, a TaKkKe COCTaBICHHBIX
npernojaBaTeseM), MOMCK, aHAJIU3 U OLIEHKA JOIOJIHUTEIbHON HHPOPMALUU [0 CONEPKAHUIO 8
y4eOHOT0 MaTepuana u onpeaesieHIIo Mpo(ecCHOHATBHO 3HAYUMBIX 33/1a4.
[ToaroroBka K MpakTUYECKUM 3aHATHSIM C HCIIOJIb30BAHUEM METOIMYECKUX PEKOMEHIAlUn
npenogasaresisi. OGhopMiIeHHE OTUYETOB 10 MPAKTHUECKUM 3aHSITUSIM.

Pa3nes 2. OcHOBBI IMCKPETHOM 5

MaTeMATHKH =

Tema 2.1. OcHOBBI TEOPUH 2

MHOKeCTB Conepxanne yueOHOro MarepuaJjia
MHoxecTBO U ero aneMeHThl. Ilycroe MHOXeECTBO, MOAMHOMXECTBA HEKOTOPOIO0 MHOXKECTBA. e
Onepanun Hag MHOKecTBamu. OToOpaskeHne MHOkecTB. [lonsaTre ¢yHKIMM U criocoOsl ee 0 1'(I)II<< 105’ lC')HIZ (2)22’
3afanus; KoMmo3uuus (yHkuuil. OTHOLIEHUs; MX BUIbI U cBolcTBa. Jluarpamma Benna. K 2"3” K 3.1
HuciioBble MHOKECTBA
CamocrosiTesibHas padoTa 00y4aomuxcs
[TpopaboTka KOHCHEKTOB 3aHATHH, YU€OHBIX M3JAHUN WU JOMOJIHUTEIBHOM JUTEpaTypsl (IO 5
BOIIpOCAM K pas3jienaM M TIJaBaM Y4eOHBIX H3JaHUM, a TaKKe COCTaBJICHHBIX
npernojiaBatenem). Pemenue 3a1ad 1 ynpaxHeHu .

Tema 2.2. OCHOBBI TEOPUH 4

rpagos Copep:xanue y4ed0HOTo MaTepuaJa
Hcrtopus BO3HMKHOBEHHUS TMOHATHUA Tpada. 3amayuu, NpUBOIAIIME K TOHATHIO Trpada. 2
Onpenenenue rpaga, BUbl rpaoB: MOJHBIE, HENOJIHbIE. DJIEMEHTHI rpada: BEpUIMHBI, pedpa; 0 OK 01, OK 02,
crenenb BepmnHbl. ki B rpade. Cszannblie rpadsl. JlepeBbs. OpueHTHpoBaHHBIN Tpad. K 1.2, 11K 2.2,
N3obpakenne rpada HA IUIOCKOCTH. IlpuMeHeHHe Teopun TrpadoB TIpH  peHIeHHH 1K 2.3, TIK 3.1
podecCHOHATBHBIX 3a/1a4 B 9KOHOMHKE U JIOTUCTHKE.
IpakTnuyeckoe 3ansitue NelO 2
[Toctpoenue rpada mo yciaoBUIO CUTYAI[MOHHOW 3a7auu: B YIPaBICHUHM WHPPACTPYKTypamu 0 OK 01, OK 02,
Ha TpaHCHOPTE;, B CTPYKType B3aUMOCUCTBHMSA pa3IMUHBIX BUJIOB TPAHCIOPTa, B K 1.2, TIK 2.2,
(OPMHUPOBAHNH TEXHOJIOTHIECKOTO IIMKJIA OKA3aHUs YCIYT Ha TPAHCIIOPTE. 1K 2.3, 11K 3.1
CamocrosiTesibHas padoTa 00y4al0IMXCs 4
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[TpopaGoTka KOHCIIEKTOB 3aHATHH, y4eOHOH U JONOIHUTEIBHON JUTEpaTypHI (10 BOIpocaM K
pazzenam M IJaBaM y4eOHOW JIMTEpaTypbl, a TaKXe COCTABJIECHHBIX IIPENOaBaTENIEM).
IloaroroBka K IPakTUYECKOMY 3aHATHIO C MCIIOIb30BAaHUEM METOIMYECKUX PEKOMEHIALUN
npenoaasatesst. OGopmiieHue NPakTHUECKUX 3aHATUHM U OTYETOB.

Pasnea 3. OCHOBBI TEOpHUH

BEPOSITHOCTH ¥ MATEeMaTHYeCKOM 18
CTATHCTHKHU
Tema 3.1. BeposiTHOCTbD. 8
TeopeMbl CJI0KEHUA U Conepxanne yueOHOro MarepuaJjia
YMHOKeHHsI BepOSITHOCTel [Tonatue coOBITHSI M BEPOSITHOCTU COOBITUS. J(OCTOBEpHBIE M HEBO3MOXKHBIE COOBITHSL. 3
Kitaccuueckoe ormpeneneHue BepOSITHOCTH. Teopema CloKeHUs BeposiTHOCTE. Teopema 0 1_({)}1(%0;, 1(_)15 (2)22’
YMHOXXEHHUSI  BeposTHOCTeW. [IpumMeHeHHMe TeOpuu  BEPOATHOCTH TPU  PEIICHUU K 2"3” K 3.1
poheCCHOHATILHBIX 3a/1a.
IpakTuueckoe 3ansitue Nell 3
Pemennie mpocredmmx 3amad Ha OINpPEAETICHUE BEPOSTHOCTH C HCIOJIH30BAHHEM TEOPEMBI 1 OK 01, OK 02,
CIIO>KEHUSI BEPOSITHOCTEH. [IK 1.2, 11K 2.2,
K 2.3, 1IK 3.1
IIpakTuueckoe 3ansitue Nel?2 3
Pemenne 3amad Ha HAXOXICHUE BEPOATHOCTH COOBITHS TPU W3YYCHHH W IIAHUPOBAHUU 1 OK 01, OK 02,
pBIHKA YCIYT Ha TPAHCIIOPTE. NIK 1.2, TIK 2.2,
MK 2.3, TIK 3.1
CamocrosiTesibHas padoTa 00y4aonIuXcs
[TpopaGoTka KOHCIEKTOB 3aHATHH, y4eOHOI U JONOIHUTEIBHOM JUTEpaTypHl (110 BOIpOcaM K
paszenam U riaBaM yueOHOW JIMTEpaTyphl, a TAK)Ke COCTABIICHHBIX MPENOAaBaTeNeM), TIOHCK,
aHaJIM3 U OILIEHKAa JOIMOJHMUTENLHON MH(pOPMAILMK IO COJIEPXKAHUI0 Y4eOHOro marepuana u 6
OTIPEJIETICHNIO TIPO(ECCHOHATBHO 3HAYMMBIX 33/1a4.
[ToaroroBka K MpakTUYECKUM 3aHATHSM C HCIIOJIB30BAHUEM METOIUYECKUX PEKOMEHJAIun
npenogasaresisi. OGhopMIIeHHE OTUYETOB MO MPAKTHUECKUM 3aHSITUSIM.
Tema 3.2. Ciayuaiinasi 4
BeJIMYUHA, ee QyHKUMNA Coaepxanne yueOHOro MarepuaJjia 3
pacnpeaejgeHust CrnydaitHass BenmuunHa. JIMCKpeTHas W HEMPEpHIBHAS CIIydaiHbIe BEIUYMHBI. 3aKOH 0 OK 01, OK 02,
pacrpeseNneHus CIyJaiHOi BeTMINHBL NK 1.2, TIK 2.2,
MK 2.3, [IK 3.1
IpakTnueckoe 3ansitue Nel3 3
ITo 3anaHHOMY YCJIOBHUIO IOCTPOEHUE PSJIOB PaCIIPENEIICHUS CIIy4ailHON BETNYHUHBI. 0 OK 01, OK 02,
MK 1.2, TIK 2.2,
MK 2.3, TIK 3.1
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CamocrosiTesbHas padoTa 00y4aromuxcs
ITpopaGoTka KOHCIIEKTOB 3aHATHUM, Y4€OHBIX M3JAHUN U JONOJHUTEIBHOM JIUTEpaTyphl (110
BOIpoCcaM K pasaciaMm MU IJiaBaM y‘-Ie6HBIX I/I3I[21HI/H7[, a TaxKKC€ COCTaBJICHHBIX

MperoiaBaTesieM), MOUCK, aHaIU3 U OIeHKA JOMOIHUTEIbHON HHPOPMALIUY 110 COJACPHKAHUIO 4
y4eOHOro MaTepuaa u ONpeAeIeHUI0 MPOPECCHOHAIBHO 3HAYMMBIX 33/1a4.
[ToaroToBka K MpPaKkTUUECKOMY 3aHATHUIO C MCIOJIB30BAaHUEM METOJAMYECKHX PEKOMEHIAIHi
npenogasatess. OGopmiIeHne 0TYETOB O MPAKTHYECKOMY 3aHATHIO

Tema 3.3. MaremaTuueckoe 6

0KM/IaHUe U AucTepcust Coaep:xkanue y4eGHOro MaTepuaJia 3

CJY4aHON BeJIMYMHBI Maremarnueckoe OXHJIaHHWE JUCKPETHOW CiydailHOW BenuuyuHbl. Jlucnepcus ciydailHON 0 OK 01, OK 02,
BenmurHBL. CpeHee KBaIpaTHIHOE OTKIIOHEHUE CITyYaifHOW BEIMYMHBI. TIK 1.2, TIK 2.2,

K 2.3, [IK 3.1
IpakTuueckoe 3ansitue Neld 3
Haxoxaenne MaTeMaTHUYCCKOrO OXKHIAHUS, TUCIIEPCHH M CPEAHEro KBaJApaTHYHOrO 0 OK 01, OK 02,
OTKJIOHEHUS! TIMCKPETHOM CITyd4aifHOW BEIMYMHBI 3aKOHOM pacIipe/ieleHusl. NK 1.2, TIK 2.2,
MK 2.3, TIK 3.1

IIpakTnueckoe 3ansiTue Nelb 3
Pemenue 3amau Ha HaXOXKIEHHE MATEMaTHUECKOTO OXKUAAHUS M AMCIEPCUU TPHU OICHKE 0 OK 01, OK 02,
3(pPEKTUBHOCTH 3aKa30B U OOCIIy)KMBAaHUS IOTPEOUTENIEH YCIYr U NpPH OLEHKE CUCTEM IIK 1.2, TIK 2.2,
HaJIOKHOCTH, 6E30IIACHOCTH U KAUeCTBa YCIYT Ha JKEJIE3HOJOPOKHOM TPAHCIIOPTE. 1K 2.3, 11K 3.1
CamocrosiTesibHas padoTa 00y4aonIuXcs
[TpopaGoTka KOHCHEKTOB 3aHATHH, y4eOHOH U JONOIHUTENBHOM JUTEpaTypHl (110 BOIpOcaM K
pasgenamM W IylaBaM Y4eOHOW JIUTepaTypbl, a TaKXKe COCTAaBJIIEHHBIX IPENOJIaBaTENEM).
[ToaroroBka K MpakTUYECKUM 3aHSATHSM C HCIIOJIB30BAHUEM METOIUYECKUX PEKOMEHJAIun 6
npeniogaBatens. OdopMieHHe OTYETOB IO TpPaKTHYECKUM 3aHATHSIM. OCyIIecTBIeHHE
NIOMCKa, aHaIM3a M OLIEHKU JIOMOJHUTEILHONH HH(GOPMALUHU IO COACPKAHHIO y4eOHOro
Marepuaia U ONpeAeNeHUI0 MPpOo(ecCHOHATBbHO 3HAUMMBIX 3ajad. OmnpeneseHue METOI0B U
CIOCO00B BBHINOJIIHEHNS TPO(ECCHOHANBHBIX 33/1a4, OlIeHKA UX Y((PEKTHBHOCTH U KaYeCTBa.

Pasznen 4. OCHOBHbIE YHCJICHHbIE 12

MeTO/bI =

Tema 4.1. Yuciennoe 4

HUHTEIrPUPOBaHHE Coaepxanne yueOHOro MarepuaJjia
[TonsiTHe O 4YHMCIEHHOM WHTErpupoBaHUU. DOopMyNbl MPHONIMKEHHOTO HWHTETPUPOBAHMS, 2
OCHOBaHHbIE Ha WHTEPHOSIMOHHBIX ¢opmynax Hpiorona. IIpuMeHeHHe 4YHCIEHHOTO 0 SKK 10;’ I(I)E 322’
MHTETPUPOBAaHUS TMPU pEIHIEHUU Mpo(decCHOHANBHBIX 3a1ad. PopMysbl NMPSMOYTOJbHUKOB. K 2"3” K 3.1

@opmyna Tpaneuuii. @opmyna CumricoHa. AOCOIIOTHAs MOTPEIIHOCTh NPU YHCICHHOM
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UHTETPUPOBAHUU.

IIpakTuueckoe 3ansiTue Nel6 2

Bbruucnenue wuHTETpaioB 1o  (GopMmyinaM MPSMOYTOJILHUKOB, Tpameiuii u  (opmysie OK 01, OK 02,

Cumrncona. OLeHKa NOrpenHoCTH. IIK 1.2, TIK 2.2,
K 2.3, TIK 3.1

CamocrosiTesibHasA padoTa 00y4arOmIuXCcs

[TpopaboTka KOHCTIEKTOB 3aHATHIA, y4eOHON U JONOIHUTENBHOM JTUTepaTyphl (110 BOIpOCcaM K

paszmenam ¥ TjaBaM y4eOHOW JMTEpaTypbl, a TaKXKe COCTABJICHHBIX IIPEOIaBATENIEM).

[ToaroroBka K MpaKkTUUECKOMY 3aHATUIO C UCIOJIb30BAHUEM METOAMYECKUX PEKOMEHIAIHi

npenoaasatens. OdopmiieHHE OTYeTa M0 MPAKTUIECKOMY 3aHATHIO. OCYIIECTBICHHE TIOMCKA,

aHaliu3a ¥ OLIEHKU JOMOJHUTEIbHON MH(OpMAIUK MO COACPKAHUI0 YUeOHOro marepuaia u

OIIPEIETICHNIO TPO(ECCHOHATBHO 3HAYMMBIX 33/1a4.

OnpeneneHrie MeTola M CrOco0a BBIMOTHEHHS] MPOPECCHOHATBHBIX 33/ay, OLEHKa HX

7 (HEKTUBHOCTH M KA4eCTBA.

Tema 4.2. Unciennoe
au¢pdepeHupoBaHue Conepxanune yueOHOro MarepuaJjia 2

Yucnennoe auddepennupoanue. Dopmynbl nOpubImwkeHHoro auddQepeHnpoBanus, OK 01, OK 02,

OCHOBaHHbBIE Ha HMHTEPHOJAMOHHBIX (Gopmyinax Herotona. [lorpemmocts B ompeneneHun MK 1.2,11K 2.2,

HpOH3BOI[HOI>i. IIK 2.3, TIK 3.1

IIpakTuyeckoe 3ansiTue Nel7 2

Pemenue 3agay Ha HaxoKAeHHWE TO TaONMYHO 3aaHHOW QyHKuMH (mpu N=2), QyHKIWH, OK 01, OK 02,

3aIAHHON aHATUTHIECKH. IIK'1.2, 11K 2.2,
MK 2.3, 11K 3.1

IIpakTnuyeckoe 3ansitue Nel8 2

HccnenoBanre CBOWCTB 3TOW (PyHKIMU JUIsi orpeneneHus d(PQPEeKTUBHOCTH TUIAHWPOBAHUS OK 01, OK 02,

TEXHUUYECKOT'0 LIMKJIA SKCILUTyaTal[iK SJIEKTPOCHA0KEHHSI Ha KeJIe3HOI0POKHOM TPAHCIIOPTE. 11_‘IIII<< 1223 glli 2321

CamocTosiTe/ibHasA padoTa 00y4arOIUXCS

[TpopaboTka KOHCTIEKTOB 3aHATHIA, y4eOHO U JONOIHUTENBHOM TUTepaTypsl (10 BOMpocaM K
pazenam u riiaBam yaeOHOM JUTEPaTypHI, a TaKKe COCTaBJIEHHBIX
npernoaaBatenem).IloaroToBka Kk MpakTUYECKOMY 3aHSTHIO C HCIIOJIb30BAHUEM METOMUECKUX
pekoMeHaanui npenogasareins. OgopmiieHHe oTUeTa M0 MPAKTHIECKOMY 3aHATHIO. Perrenue
CUTYaIIMOHHBIX U MPOU3BOJICTBEHHBIX (MTPO(ECCHOHANBHBIX) 3a/1a4, OIMpeesieHHe CIOoCO00B
BBITIOJTHEHUST TPOGECCHOHATBHBIX 3a7ad, OIeHKa uX J((EKTHBHOCTH U KadyecTsa.
Ocy1iecTBieHre TIOUCKA, aHATTN3a U OLEHKU JOMOJHUTEIBHON HHPOPMAIIUHU TI0 COJEPKAHUIO
y4eOHOro MaTepHuajia U ONpe/eieHHI0 MPo(ecCHOHANbHO 3HAYMMBIX 3aj1ad. OmnpeneneHue
METO/a U Crmoco0a BBHIMOJIHEHUS! MPO(ECCHOHANBHBIX 3afay, OIeHKAa WX A((EKTUBHOCTH U
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KadyCCTBa.

Tema 4.3. UncjieHHOe pelnieHne
O00BIKHOBEHHBIX
nudPepeHunaIbHBIX
YPaBHEHM I

Copep:xxanue y4eOHOro MmaTepuaJjia
[TocTpoenue nnTerpajibHOM KpuBoil. Meron Ditnep

2
OK 01, OK 02,
IK 1.2, 11K 2.2,
MK 2.3, 1IK 3.1

IIpakTUyeckoe 3ansiTue Nel9
Onpenenenne KOIMUECTBA 3JCKTPOIHEPTHH, 3aTPAUYCHHON Ha TATY MOE3/I0B B 3aBHCUMOCTH OT
wiaHa U npodwis MyTH C MCHOJB30BaHMEM MeEToAa Diiepa, pemieHrue OOBIKHOBEHHBIX
mddepeHanbHbIX ypaBHEHUH

2
OK 01, OK 02,
IK 1.2, 11K 2.2,
MK 2.3, IIK 3.1

CamocTosiTesibHass padoTa 00y4arIuXCcs

[TpopaboTka KOHCIIEKTOB 3aHATHH, YI€OHBIX M3IaHUN U JONOJIHUTEIBHOW JIUTEPaTyphl (110
BOIIpOCAM K pa3jenaM M TIJaBaM Y4eOHBIX H3JaHUl, a TaKKe COCTaBJICHHBIX
npenojaBareneMm). IloaroroBka K  MNpPakTUUECKOMY  3aHATHIO €  HMCIIOJIb30BaHHEM
METOJIMYECKMX peKoMeHJauui npenoaasatens. OdopmiieHne oTueTa Mo MNPaKTUYECKOMY
3aHATHIO. PerieHne CHUTYallMOHHBIX M TIPOM3BOJCTBEHHBIX (NMPO(eCcCHOHANBHBIX) 3a/ad,
OIpeJieJIeHne CIocOO0B BBINOIHEHHS MPO(ECCHOHANBHBIX 3a/1a4, OLEHKa UX 3(dexkTuBHOCTH
Y KayecTBa.

[ToaroroBka K 3K3aMeHy.

Tematuka cooOieHu# (TOKIaI0B) MPUKIIAIHOTO XapaKTepa:

HcTopus CTaHOBIIEHUS TEOPUU MCCIIEJOBAHNUS ONEPALUI KaK HAYKH.

Teopust pactiucanusi.

Mertob! MIIaHUPOBAHUS.

[TpuMeHeHHnEe Teopuu MCCIEOBAHUS ONEpaluil MPH PEelIeHnH NpOoPecCHOHATIbHBIX 3ajay B
obsiactu (hOpMHUPOBAHUS TEXHOJIOTHUECKOTO IMKJIA AKCILTyaTallul MAlIMH U 000pYyAOBaHUS
Ha TpaHcnopTe (yrpasiieHHue HHPPACTPYKTYpaMU Ha JKeJIE3HOI0POKHOM TPAHCIIOPTE).
CrpykTypa 1 B3anMOJICHCTBHE Pa3JIMYHBIX BUIOB TPAHCIIOPTA.

[TpuMeHeHHEe CcHUCTEM OLIEHKH HAJEeKHOCTH M 0O€30MacHOCTH PadOT Ha KEJe3HOJIOPOKHOM
TPaHCHOPTE.

IIpomexyTouHas aTTecTALMA: IK3aMeH

‘ Bcero:

J171s XapaKTepUCTUKU YPOBHSI OCBOEHMSI y41€OHOT0 MaTepHasia UCIOIb3YIOTCS CIEAYIOIe 0003HAUECHHUS:
1. - o3HaKOMHTENbHBIN (Y3HaBaHUE paHee N3yUYEHHBIX 00BEKTOB, CBOMCTB);

2. - penpoyKTUBHBIN (BBINOIHEHUE AEATENBHOCTH 0 00pasily, MHCTPYKIMHU WX 1O PyKOBOACTBOM)

3. - IPOAYKTUBHBIH (IJITAHUPOBAHHUE M CAMOCTOSATEIBHOE BBIIOJIHEHUE AEATEIBHOCTH, PEIICHNE TPOOJIEMHBIX 33/1a4)
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3. YCJIOBUS PEAJIM3ALIMU TPOTPAMMBI YYEFHOU JUCITATLIAHBI

3.1 Tpe6oBaHHsI K MUHHMAJLHOMY MAaTePHAJILHO-TEXHUYECKOMY 00ecnedeHUuI0
VueOHast TUCIUIIMHA PEATU3YeTCs B y4eOHOM KaOMHETe MaTeMATHUKH.
O6opynoBanue yaeOHOro KabUHeTA!

— TI0CaI0YHbIC MECTa M0 KOJIMYECTBY 00yUYarOIIUXCS;

— pabouee MeCTO MpenoiaBaTels;

— MCTOAWYCCKUC MATCpHAJIbI 1O AUCIHUILINHE.

Texnnueckue cpenctBa oOyueHHs paboyero MecTa IIPenojaBaTelis: KOMIIBIOTEPHOE
000pyoBaHUE, KOTOPOE IOJKHO COOTBETCTBOBATH COBPEMEHHBIM TPeOOBAHUAM OE30IACHOCTH H
HaJI&KHOCTH, TIPEyCMaTPUBATh BOZMOYKHOCTh MHOTO()YHKIIMOHAIBHOTO MCIOIb30BaHM S KaOMHETa, C
[ENIBI0 M3YUEHHsI COOTBETCTBYIOIICH AMCIUILIMHBI, MYJIbTUMEIUHHOE 000pyAoBaHHE (IPOCKTOP U
NPOEKLIMOHHBII SKpaH WM UHTEPAKTUBHAS JI0CKA), JTOKAJIbHAsI CETh C BEIX0J0M B Internet.

HanmmeHoBaHue cCrenualbHOTO TIOMEIICHUS: Yy4eOHas ayIquTopus JJs  T[POBEACHUS
NPAaKTHYECKUX 3aHSATHH, TPYMIOBBIX KOHCYJIBTAllUH, WHIUBHIYaIbHBIX KOHCYJbTAIMH, TEKYIIETO
KOHTPOJIS,, NPOMEKYTOYHOW AaTTeCTallid, OCHAIICHHbIE OOOpYJOBAaHWEM W TEXHHYECKUMH
cpeacTBaMU OOY4YEHMsI, a TaK)Ke YHTAJIBHBIN 3ajl, MOMEIICHHE JJIsI CaMOCTOSTEIbHOW pPadOTHI C
noctynoM k cetn «Muteprer» u OMOC. OcHallleHHOCTb: KOMIUIEKT y4eOHOW meOenu, HOYTOYK,
IPOEKIMOHHOE 000pyJ0BaHHE (MYJIbTHMEINHHBIA IPOSKTOP U IKPaH).

IlepeyeHb JMIEH3MOHHOTO M  CBOOOAHO PACHPOCTPAHAEMOr0 TPOrPaMMHOIO
o0ecmeyeHus:
Cucremuoe u npuxjaaganoe 1O

n;_)r[ HaunmenoBanme Ne nuneH3un
1 |Microsoft Office Professional Plus 2007 Russian Academic OPEN NL Microsoft Open License 45411155
2 |MSDN Platforms OLP License: 66224071
3 [Microsoft Office Professional Plus 2010 Russian Academic OPEN NL Microsoft Open License 60369058
5 [Microsoft Office 2013 Russian Academic OLP NL Microsoft Open License 65785999
6 [Microsoft Windows 10 Microsoft Open License 65785999
8 |Mathcad Education 14 60-a4-4c-72-c7-cl
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konrent-¢punbtp SKYDNS 10-05109

IIporpammuoe ob6ecneuenune mo GNU General Public License (¢cB000oxHO pacnipocTpaHsieMmoe)

Ne Ilepeuenn
1 | Open Office

2 | Moii O¢uc

4 | MatchStudio

IIpn u3ydyeHuu JMCHUILVIMHBI B hopMaTe 3J1eKTPOHHOr0 00y4YeHHMs ¢ MCIOJIb30BAHHEM
AOT:

[Tporpammel st BuneokoHdepenimii: Zoom Cloud Meetings, SIuaexc Tenemocr.

Dnexrponnas mwardopma Moodle.

3.2. UndopmanuonHoe odecreyeHne peaau3alnu NporpaMmmbl

Jliia peanuzanuy nporpaMmbl OMOIHOTeYHBINH (OHI 00pa30BaTENLHON OpraHU3aIuU T0JDKEH
UMETh T[eYaTHblE W/WIM DJEKTPOHHbIE 00pa3oBaTelibHblE U MHGOPMAIMOHHBIE PECYPCHI,
PEKOMEHTyeMble /ISl UCTIONIb30BaHUs B 00pa30BaTeIbHOM MpOIIecce.
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Ilepedyenn y4eOHBIX U3IaHN, JONOJHUTENbHOM JuTepaTypbl HHTEpHET-pecypcoB, 6a3bl
JAHHBIX 0M0JMOTEYHOT0 (hoHIA:

3.2.1 OcHOBHBbIE HCTOYHHKH:

1. l'onuapenko, B. M., DnemeHTsI BhICIICH MateMaTukH. : yueOnuk / B. M. I'onyapenko, JI.
B. Jlunaruna, A. A. PeutoB. — Mocksa : KaoPyc, 2024. — 363 ¢. — ISBN 978-5-406-13414-6. —
URL.: https://book.ru/book/954527. — TeKcT : 31eKTPOHHBIA.

3.2.2 JlonoJHUTEIbHbI€ HCTOYHUKH

2. bammaxkos, M. U., Marematuka : yueonuk / M. W. bBaimmakos. — Mocksa : KauoPyc, 2024.
— 394 ¢. — ISBN 978-5-406-12450-5. — URL: https://book.ru/book/951555. — Tekcr
JJIEKTPOHHBIN.

3. Cenpix, U. 1O., JIuckpernas maremaruka : ydebnoe mocoome / U. 10. Cenwix, 1O. b.
I'pebGenmmkoB. — MockBa : KunoPyc, 2022. — 329 c¢. — ISBN 978-5-406-09534-8. — URL.:
https://book.ru/book/943182. — TeKCT : 2IIEKTPOHHBIN.

3.2.3 Ilepeuenb npodeccHOHAJBHBIX 043 JAHHBIX M MH(OPMANMOHHBIX CHPABOYHBIX
cucTeM:

4. DnexTpoHHass OuOIMOTEKa YUeOHO-METOIMYECKOro IIeHTpa MO0 OOpa3oBaHUIO Ha
JKEJIC3HOAOPOKHOM TpaHcropTe : opunmanbubiii caiir. — URL : https://umczdt.ru/books/. —
Pexum nocryna: 11 aBTOpU3. OJIb30BaTENEH. - TEKCT : 3JIEKTPOHHBIN.

5. Jlaus : anekrponHas oubnuoreunas cucrema. — URL : https://e.lanbook.com/. — Pexxum
JIOCTYTIA: JUUISl aBTOPU3. MOJIb30BaTelel. - TeKCT : QJIeKTPOHHBIN.

6. BOOK.ru: smektporHO-OnbOmoreunas cucrema : cait / KHOPYC : u3garenbcTBO
yuebHoit nmuteparypbl. — URL : https://book.ru/. — Pesxum moctyna: 1jist aBTOPHU3. MOJIb30BaTENCH
- TeKCT : 3IeKTPOHHBIN.

7. eLIBRARY.RU : HayuHas snekTpoHHas 6ubiauoreka : caiiT. — Mocksa, 2000. — URL :
http://elibrary.ru. — Pexxum moctyna: [jis 3aperucTpup.. mojib3oBaTesiei. — TEeKCT : 3JeKTPOHHBIH.
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM

TACIATLITAHBI

KoHTposib ¥ OIICHKa pe3ylnbTaTOB OCBOCHHS YYE€OHOW JUCIUIUIMHBI OCYIIECTBIISCTCS
MIpEnoiaBaTesieM B IMPOIECCE MPOBEJICHUSI TEOPETHUUECKUX, MPAKTUUYECKUX 3aHSATUM, BBITOJHEHUS
00yJaronMMHUCS WHIMBUIYATbHBIX 3aJIaHUM.

[TpomexyTouHas aTrectanus B opMe dK3aMeHd.

PesyabTaTsl 00yyeHus

Iloka3aresn oueHKH

dopMa 1 MeTOAbI
KOHTPOJISAA M OLleHKH

(¥, 3, OK/IIK) pe3yJbTaToB
pe3yJbTATOB 00yUeHUs

YMmerh:
Y1 - npuMeHsITh MaTeMaTUYECKUe | IPUMEHEHUE MaTeMaTUYECKUX | 3KCIEpPTHOE
Metoabl auddepeHnnanbHOro u | METOAOB Au(QepeHnnaIbHOr0 u | HabIroaeHue u
WHTETPANIbHOTO HWCYMCICHUS MJIsl | MHTErPAIbHOTO MCUYUCICHUS TIpU | OICHKA Ha
perieHus po(ecCHOHANBHBIX | PEIICHUU 3a7ad C MPAKTHYECKUM | IMPOBEPOUYHBIX
3anauy; coJiep>KaHueM paborax u
OK 01, OK 02 MIPaKTUYECKUX
IIK 1.2, 11K 2.2, TIK 2.3, IIK 3.1, 3aHATHUAX.
I1K 3.2 Tekyimmii KOHTPOJIb:
Y2 - n[OpuMeHSATh OCHOBHBIC | IPUMEHEHUE OCHOBHBIX | TECTHPOBaHHUE,
TIOJIOKEHUS TEOPUH BEPOATHOCTEHN | MOJIOKEHUM TEOPHH | BBIIIOJIHEHHE
U MaTeMaTUYEeCKOW CTATHCTUKH B | BEPOSATHOCTEM U MaTeMaTH4EeCKOW | IMPAKTUYECKHX
npodeccnoHaTBEHOM CTAaTHCTUKH TIPH PEIICHUM 33/1a4 C | 3aHATHU u
NEeSATEIbHOCTH MIPaKTUYECKUM COACPKAHHEM MPOBEPOYHBIX PaboT,
OK 01, OK 02 BBITTOJIHEHHE
IIK 1.2, 11K 2.2, IIK 2.3, TIK 3.1, VHIUBUYAIbHBIX
I1K 3.2 3aJaHUM.
¥3 - ucnonp3oBaTh NpPUEMBI U | IPUMEHEHUE Teopetuueckux | [IIpomesicymounasn
METO/IbI MaTeMaTuueckoro | GakToB TpU  PEIICHUH  3a/ad, | ammecmayus. 3K3aMeH
CHUHTE3a M aHallu3a B Pa3JUYHBIX | IPOSBICHHUE CMOCOOHOCTH
PO ECCUOHAIBHBIX CUTYAIUIX pa3ouparbcsi B MaTeMaTHYECKUX
OK 01, OK 02 MeToAax, HEOOXOIUMBIX biti g
K 1.2, TIK 2.2, 11K 2.3, [IK 3.1, | paGoTsI 1 (0] CIICINAITEHOCTH,

IIK 3.2

MIPUMEHEHHE HaBBIKOB 0OPaOOTKH
YHCJIOBBIX JTAHHBIX

3HaTh:

31 - OCHOBHBIE TIOHSTUS W | BJIAJICHUE TEPMHUHOJIOTUEN | DKCHEPTHOE

METObI MaTeMaTHYeCKO- | MPEAMETHON 00NacTi, KOppeKTHOe | HaOIroJcHHe u

JIOTUYECKOr0 CUHTE3a M aHAJIM3a | UCIOJb30BAaHUE  MATEMAaTHYECKOW | OIICHKa Ha

JIOTUYECKUX YCTPOUCTB CHMBOJIMKH, OOOCHOBaHUE BBIOOpA | MPOBEPOUHBIX

OK 01, OK 02 MaTeMaTHYeCKUX METOJ0B TMpu | paborax 51

K 1.2, I1IK 2.2, [IK 2.3, [IK 3.1, | pelieHuu NpuKIaIHbIX 3a/1a4 MPAKTUYECKUX

IIK 3.2 3aHATUAX.

32 - pemaTh NPUKIATHBIC | COOTBETCTBUE BHIOPAHHBIX METOJOB | TEKYyIIHMH KOHTPOJb:

AIEKTPOTEXHUYECKHE 3aJauM | UesIM M 3aJadaM, OOOCHOBaHHME | TECTUPOBAHUE,

METOJ0M KOMIUIEKCHBIX YUCE BBIOOpA W MPUMEHEHUS] METOJIOB U | BBIIIOJIHEHUE

OK 01, OK 02 Croco0oB pereHus 3amay, | MPaAKTAYECKHUX

K 1.2, 1K 2.2, 1K 2.3, [1IK 3.1, | mpumeHeHHe HaBBIKOB OOpaOOTKU | 3aHATHM u

K 3.2 YUCIIOBBIX JAHHBIX MIPOBEPOYHBIX paboT,
BBITIOJIHEHUE
VHJUBHTyJIbHBIX
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3aaHuM.
Ilpomescymounas

ammecmayusl. 3K3dMeH
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5. HEPEYEHDb UCHIOJIB3YEMbIX METOJ1OB OBYUYEHMU S

5.1 IlaccuBHBIE:

- JIGKIIUU TPAJUIMOHHBIE 0€3 NPHUMEHEHUS MYJIbTUMEAUHHBIX CPEACTB M 0€3 pa3gaTOYHOTO

Marepuana;

- CEMHHApBI, TPEUMYIIIECTBEHHO B BHUJEC OOCYXICHHUS JIOKJIAIO0B CTYICHTOB IO TEM WA HHBIM

BOIIpOCaM;

- CaMOCTOSITEIIbHBIC ¥ KOHTPOJIbHBIC PAOOTHI;

- TECTHI;

- YTEHHE U OTPOC.
(83aumooeticmsue npenodasameisi KAk cyovbeKma ¢ 00y4aiomumMcs KaKk 00bekmom no3HasameibHou
OesimenbHOCmUL).

5.2 AKTHBHbIE 1 HHTePAKTHBHbIE:

- aKTHBHBIC U MHTCPAKTUBHEIC JICKIINN;

- pabora B rpymmax;

- JICTIOBBIC U POJICBBIC UTPHI,

- UTPOBBIC YIIPAKHCHUS;

- TBOPYCCKHE 3aJIaHUS;

- peleHne MpoOJIEeMHBIX 3a7ay;

- aHaJIM3 KOHKPETHBIX CUTYaIlNN;

- METOJ] MOJIYJILHOTO OOYYCHHUS;

- MPAKTUICCKUI SKCIICPUMEHT;

- 00yueHHE C MCII0JIb30BAHUEM KOMITBIOTEPHBIX 00yUaIOIIUX IPOrpamMm;
(63aumoodeticmeue  npenodasamens kax cyovekma ¢ 0OVHAIOWUMCA — KAK — CYOBEKMoM
NO3HABAMENLHOU 0esIMENbHOCU).
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