Ipunaoxenne 9.3.22 k OHOII-IIIICC3
cnenuaabnoctu 23.02.08
CTpOHTEILCTBO KeJ€3HBIX I0POT, MyTh U MyTeBOe X0351iiCTBO

PABOYAS ITIPOTPAMMA YUYEBHOU JUCIATLIVHBI
EH.01 ITPUKJVIAJTHAA MATEMATHUKA

AJIS CTIeHATBHOCTH
23.02.08 CTpouTebCTBO KeJIe3HBIX J0POr, MYTh U NMyTeBOe X031 CTBO

bazosas noocomosxa
cpeone2o npoghecCUoHaIbHO20 00PA308aAHUS

(200 nauana noocomosku: 2020)



COJEPKXAHHUE

1.  TACIIOPT PABOYEMH [TPOI'PAMMBI YUEBHON JUCLUITINHEI
2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOI AUCLIATIIMHBI

3.  YCJIOBUS PEAJIM3ALIMU YUEBHON JUCLIMITJIVMHLI

4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS
YUYEBHOI JUCLIATIIMHBI

S.

I[TEPEYEHDb UCIIOJIb3YEMbBIX METOIOB OBYUEHUMA



1. MACHOPT PABOYEM MPOT'PAMMBI YUEBHOM JUCHUTJIAHBI
«IIpukIagHasi MAaTEeMaTHKA»

1.1. OO6aacTh npuMeHeHHus1 padoyeil MporpaMmbl

PaGouass mnporpamma y4eOHOW JWCHMIUIMHBI — SBIISCTCS YacThIO  OCHOBHOM
o0pa3oBaTeNbHON MpPOTpaMMbl TOATOTOBKH CHEIMAIUCTOB CPEIHEro 3BEeHa (nanee —
[IIICC3) B cootrBerctBUU ¢ ®I'OC mo cnenuansHocTH (cneruanpHOCcTM) CITIO 23.02.08
CTpOUTENBCTBO KENE3HBIX JOPOT, MyTh U IMyTEBOE XO3SHCTRO.

1.2. MecTo y4eOHoii nucuumiuabl B ctpykrype HIICC3:
JUCUUIUIMHA OTHOCHTCS K MAaTeMaTHYeCKOMY M OOIIEeMY €CTECTBEHHOHAYyYHOMY
y4eOHOMY LIUKITY.

1.3. Heau u 3aga4u y4eOHOM AMCUMILIMHBI — TpPeOOBaHUS K pe3yjabTaraM
OCBOCHHUS Y4eOHOH TUCHHILIMHBI:

B pe3ynbpraTe ocBoeHMs y4eOHOM TUCIUIUIMHBI 00yYaromuics JOKEH YMeTh:

— MPUMEHATh MaTeMaTHYecKue MeToAbl Tu(p(EepeHIMATBHOT0O U HHTErpajibHOIO
MCUUCIICHUS JUIs pelIeHHs po(ecCrOHANIbHBIX 3a/a4;

— INPUMEHATh OCHOBHBIEC IIOJIO)KEHMSI TEOPUHM BEPOSITHOCTEW M MaTeMaTHYECKON
CTaTUCTUKHU B NIPO(eCcCHOHAIBHON 1A TENbHOCTH;

— HCIOJb30BAaTh NPHEMbI M METOAbl MAaTEMaTHYECKOTO CHUHTE3a W aHalu3a B
Pa3IMYHBIX TPO()ECCUOHATBHBIX CUTYALUSIX.

B pe3ynbTaTe 0CBOCHUS TUCHUILIMHBI 00YYaIOIUNCS JOJIKEH 3HATh:

— OCHOBHbBIE MOHSTUS U METOJbl MAaTEMAaTHYECKO-JIOTUYECKOTO0 CMHTE3a M aHaau3a
JIOTUYECKUX YCTPOUCTB;

— CcO0COOBI peHIeHUs] TPUKIAJAHBIX 337]a4 METOAOM KOMIUIEKCHBIX YHCEIL.

B pesynbraTte oOCBOEHUS y4yeOHOMW JUCHUIUIMHBI OOYy4YarOIIUHCA  JTOJKEH
c(OopMHUPOBATH CIIETYIOIINE KOMIETEHIINH:

- obmue:

OK 1. TlomumaTh CyIIHOCTh ¥ COIMAJIbHYIO 3HAYUMOCTh CBOEHW Oymymien
npodeccuu, MPOSBIATh K HEH YCTOWYMBBIN HHTEpEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESTEIbHOCTb, BHIOMPATh TUIIOBBIE METOIbI
M CHOCOOBI BBHITIOJIHEHUS MPOQPECCHOHAIBHBIX 3a/ad, OLECHUBATh UX I(PGEKTHBHOCTh U
KauyecTBO.

OK 3. IlpuHumMarh pelieHrs B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTYALMSIX U HECTH
32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBisTh MOUCK U MCMOJIb30BaHUE WH(MOpPMALIUKM, HEOOXOAUMOMN ISt
3¢ (PEeKTUBHOTO  BBIMOJHEHUS MNPO(EeCcCUOHATBHBIX 3a7ad, MNpodecCUOHATBHOTO U
JUYHOCTHOTO Pa3BUTHSL.

-npoeccruoHaIbHbBIE:

[1IK 1.1. BINOAHATH pa3iuyHble BUAbI F€0E3UUECKUX CHEMOK.

[1K 1.2. O6pabaTbiBaTh MaTepUaibl T€01€3NUYECKUX CHEMOK.

[IK 3.1. OOecnieunBaTh BBINOJIHEHHE TPEOOBAHWN K OCHOBHBIM 3JIEMEHTAM H
KOHCTPYKIMU 3EMJISTHOT'O IMOJIOTHA, [IEPEE3/I0B, IyTEBbIX U CUTHAIBHBIX 3HAKOB, BEPXHETO
CTPOEHUS Iy TH.



[IK 3.4. DxcrutyaTupoBaTh CPEACTBA JHATHOCTUKHU JKEJIE3HOAOPOKHOTO MYTH U
COOPYKECHUU.

[IK 4.1. [InanupoBaTh pabOTy CTPYKTYPHOTO MOJpa3JeieHHs] MPU TEXHUYECKOM
AKCILTyaTaluu, 0OCITYKUBAHUU U PEMOHTE IyTH, HICKYCCTBEHHBIX COOPY>KEHHI.

1.4. KoinyecTBO 4acoB Ha OCBOeHHUE pPadoueil mporpaMMbl y4eOHOM TUCIHUIJIMHBI B
COOTBETCTBUH € Y4eOHbIM mi1anoMm (YII):

MaKCUMaJbHOW yueOHOU Harpy3ku oOydaromierocs 87 4acoB, B TOM YHCIIE:
00s13aTeIHHON ayAUTOPHOM Y4eOHON HArpy3KH oOydaromerocs: 58 4acos;
CaMOCTOSATEIILHOM paboThl 0Oy4Jarorerocs 29 Jacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUTIJIAHBI

2.1. O0bem yueOHOM JTUCHMILUIMHBI U BUAbI Y4e0HOI PAa00THI

Ounas dhopma 00yueHUs

Bux yueOHoi1 padoThl

Oovem uacos

MaxkcumanbHasi ydeOHasi HArpy3Ka (Bcero) 87

O0s13aTesibHAsi ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 58

B TOM YHCJIE:

7a60paTOpHBIC paOOTHI He
IPETYCMOTPEHO

MpaKTUYECKUE PabOTHI 24

KoHTponbHbIE paboThI He
IPETYCMOTPEHO

CamocrosiTesibHasi paboTa o0y4yariuerocs (Bcero) 29

B TOM YHCJIE:

1.BrimonHenue nomManieit paboTsl 20

2. [logroroBka pedepaToB 9

Hrorosas arrecranus B popme sk3amena B |11 cemectpe

3aouHas ¢hopma oOydeHuUs

Bup yueOHo# padoThI

Oovem uacos

MaxkcumanabHasi yueOHast HAarpy3ka (Bcero) 87
Oobs13aTesibHAs Ay IMTOPHAS YueOHAasi HArpy3Ka (Bcero) 12
B TOM YHCJIE:

MPAKTUYECKUE 3aHATHUS 4
CamocrosiTeibHas paboTa o0yualouerocs (Bcero) 75

B TOM YHUCIJIC.

1.BrimonHeHue noManiHeit padboTsl

2.KonTponbHbIe pabOTHI

3. [loarotoBka pedepaTon

Htorosas arrecranus B popme sk3ameHna Ha | kypce oOyueHus




2.2. TemaTuyeckuii IJIAH U COiepP:KAHUE Y4eOHOI JucuuNInHbI [IpUKIaIHAs MATEMATHKA

HaumenoBanue pa3jaesioB Conep:kanue y4yeOHOro MaTepuasa, IpakTU4YecKue 3aHATHS, CAMOCTOsSITe/IbHAsI padoTa Oo0bem | YpoBeHb
H TEM oﬁyqamumxcﬂ qacoB 0CBOCHUA
1 2 3 4
BBenenue Copep:xaHue yuedOHOro MaTepuaJia 2 2
MaremaTHiKa ¥ Hay9HO-TEXHUIECKHUI MPOrpecc; MOHATHE O MaTEMaTHIeCKOM MOJICTUPOBaHUU. Poilb MaTeMaTHKy B
MOJTOTOBKE CIIEIMAINCTOB CPEIHETO 3BEHA KEIE3HOIOPOKHOTO TPAHCTIOPTa U (POPMHUPOBAHUN OOIINX U
podeCCHOHANBHBIX KOMIIETEHINI
CamocTosiTe1bHAsI padoTa 00y4aloHXCH 1
[TpopaboTka KOHCIIEKTOB 3aHATHIA, YUeOHBIX U JONOJHUTEIBHBIX U3IaHHUH (110 BOIIPOCaM K pasJieliaM U rilaBaM y4eOHbIX
u3/iaHuil), HONCK, aHAIN3 U OlIeHKa HH(GOPMALUHK 110 COAEPKAHUI0 yueOHOro MaTepuania
Paznea 1. Jluneiinas aaredpa 6
Tema 1.1. KomnuexkcHble unciaa | Coaep:xxanue y4e0HOro Mmarepuasa 2 2
KoMIiekcHbIe Yyncia 1 uX reoMETpuICCKasa NHTCPIIpETALIUA. HeﬁCTBHH HaJa KOMIIJICKCHBIMUY 4YHCJIaMHU, 3aJaHHBIMH B
anreOpanveckoi 1 TpuroHoMeTpuueckoit popmax. [TokasarensHas ¢popma 3anucu KoMIUIeKcHOro uncia. Popmysa
Oiinepa. [IpuMeHeHne KOMILIEKCHBIX YHCEJ ITPU PEIICHUH MPO(EeCCHOHATIBHBIX 33134
IIpakTHyeckoe 3aHsITHE 2
KomrmnexcHble uncnia u AeficTBUs Hal HUMH. Penienne 3a1adun A7l HaXOXKJICHHS TTOJTHOTO CONPOTHUBIICHHSA
IIEKTPUUECKOH [ETIN MEPEMEHHOT0 TOKA C TOMOIIHI0 KOMIUIEKCHBIX YHCE
CamocrosiTesibHAst padoTa 00y4arOUIUXCs 2
[TpopaboTka KOHCIIEKTOB 3aHATHH, yU€OHBIX U JONOJIHUTENbHBIX N3aHUH (110 BOIIPOCAM K pasJiesiaM U IlaBaM ydeOHbIX
W3/aHUI), TOUCK, aHAIN3 U OlleHKa HH(OpManuy Mo coAepKaHuio yueOHOro MaTepHana.
IToaroroBka K MPakTUYECKOMY 3aHITHIO
Pa3gen 2. OcHOBBI THCKPETHOI 6
MaTeMaTHKH
Tema 2.1. Teopusi MHOKECTB Copep:xaHue y4edOHOTro MaTepuasia 2 2
MHOXeCTBO U ero 371eMeHTHL. [lycToe MHOXeCTBO, TOJMHOKECTBA HEKOTOPOTO MHOXeCTBa. Onepanuu Haj
MHOXKE€CTBaMHU: TiepeceueHne, oobeuHeHne, gonoHenue. OTHOIIECHUs, X BUIBI U CBOICTBA. JIuarpamma Diinepa—
Benna. YuncnoBbie MHOKecTBa. VICTOpHSI BOSHUKHOBEHHMS TIOHATHS «rpady. 3aqauu, IPUBOASIINE K MOHATHIO rpada.
OcHoBHbIe MOHATHS TeopuH rpadoB. [IpuMeHeHne TEOpUU MHOXKECTB U TEOPHH rpad)oB MPH PELICHHH
poeCCHOHATIBHBIX 3a7a4.
IIpakTHyeckoe 3aHsITHE 2
ITocTpoenwue rpada mo ycioBHIO CUTYyalIMOHHBIX 33/1a4: B yIPaBJICHUH HHOPACTPYKTYypaMH Ha TPAHCIIOPTE; B CTPYKTYpE
B3aUMOICHCTBUS Pa3IMYHBIX BUOB TPAHCIOPTA; B (POPMUPOBAHUH TEXHOJOIMYECKOTO IIMKJIA IKCIUTyaTal[iid MaIliH 1
000py/IoBaHUsI Ha XKEJIEe3HOIOPOKHOM TPAHCIIOPTE
CamocrosiTe1bHast padoTa 00y4YalonuXcs 2

[IpopaboTka KOHCIIEKTOB 3aHATHIA, Y4€OHBIX U TOTIOJIHUTEIBHBIX U3aHUH (IT0 BOIIPOCaM K pa3jieliaM U TJaBaM y4eOHBIX
W3JJaHHI ), TIOVUCK, aHAIH3 U OLlCHKA HH(OPMAIIHH IO COACP KAHUI0 YIeOHOTO MaTepHaa.

[MoaroToBka K MPaKTUYECKOMY 3aHITHIO.

OdopmIiieHre JOKIAI0B W MOATOTOBKA WX K 3aIlIUTe
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1 2 3
Pa3nen 3. MaTemaTn4eckuii 45
aHaamn3
Tema 3.1. Iudpepenmmannnoe | Cogep:xxanue y4eOHOro Mmarepuasa 6
U MHTerpajibHOe UCYHCJIeHHe [TpousBonnas ¢ynkiwH. ['eomeTpraeckuii 1 GU3MIECKHUI CMBICI NPON3BOIHOHN (hyHKIUH. [IpHiokeHne TPON3BOJHON
(YHKIWU K pelIeHUIO pa3InIHbIX 3an1ad. HTerpupoBanue Gyuknmii. OnpeneneHHblil naTerpai. @opmyna HeroTona—
Jlen6unma. [Ipuno)keHne onpeieIeHHOro HHTETpaia K PEIICHUIO Pa3IndHbIX TPo(ecCHOHATBHBIX 3a1a4
IIpakTHyeckne 3aHATHA 4
ITpousBonHast GYHKIWS U €€ IPUIOKEHNE JUTS BBIYHCICHHUS TE€OMETPHIECCKUX, MEXaHUIECKUX U (PU3NUECKUX BEITNINH
IIPU pEIIeHNH MPO(ECCHOHANBHBIX 3a/1a4.
Beruncienne reoMeTpHIECKUX, MEXaHHUECKUX U (PU3NYECKUX BETHYHH C IOMOIIBIO HHTETPAIBHOTO HCUUCICHUS TIPH
peneHnr npogecCHOHANBHBIX 33134
CaMocTosiTe1bHast padoTa 00y4Yaronuxcst 5
[TpopaboTka KOHCIIEKTOB 3aHATHIA, YUeOHBIX U JONOJHUTEIBHBIX U31aHHUH (110 BOIIPOCaM K pasJieliaM U rilaBaM y4eOHbIX
W3/IaHUi1), TOUCK, aHAIN3 U OlleHKa WH(OpMaLnK M0 COAEPkKAHUIO yueOHOro MaTepHana.
OdopmIieHre T0KJIAI0B U IOArOTOBKA UX K 3allUTe.
HOZ[FOTOBKa K MPAKTUYCCKUM 3aHATUAM
Tema 3.2. OObIKHOBEHHbIE Copep:xaHue yueOHOTr0 MaTepuaJa 4
aupdepeHnHaIbHbIE Juddepennuanpapie ypaBHEHUS IEPBOTO M BTOPOTO nopsiaka. AnddepeHianbabie ypaBHEHUS € pa3ACIAIOINMUCS
ypaBHeHus niepeMeHHbIMA. OTHOPOAHBIE YPaBHEHUS MIEPBOTO MOpsiAKa. JIMHEHHbIE OAHOPOAHBIC YPAaBHEHHUSI BTOPOTO MOPSIIKA C
MOCTOSTHHBIMU K03 punmentamu. [IprMeHenne 00bIKHOBEHHBIX M hepeHInaNbHbIX YPaBHEHUH IIPU PEIICHUT
poeCCHOHAIBHBIX 33/1a4
IpakTnyeckne 3aHATHA 4
Brruncienne paboThl, COOTBETCTBYIOIIEH CMEIIEHHUIO MOPIIHS, COAEPIKAIIErocs BHYTPH HWIMH/PA HACOCA, TIPH TOMOIIN
mddepeHInaNTEHOTO YPaBHEHHS.
Pewrenre nmpodeccroHa bHBIX 3a1a4 Ha BEIYUCICHHE H30TEPMHUYECKOTO PACIIMPEHUS ra3a Mo CPecTBaM
JuddepeHnnaTbHBIX YpaBHeHUH. Borunciienne paboThl CHIIbI, TPOU3BEJCHHOM ITPY MPSIMOJIMHEHHOM JIBHKEHUH
CamocTosiTe1bHast padoTa 00y4Yarouuxcs 4
[TpopaboTka KOHCIIEKTOB 3aHATHIA, YUeOHBIX U JONIOJHUTEIBHBIX U3/IaHHH (110 BOIIPOCaM K pa3JieliaM U rilaBaM y4eOHbIX
W3JaHUH), TOUCK, aHAJIM3 U OlLleHKa HH(OPMAINH IO COJIEP KAHUI0 YIeOHOr 0 MaTepHaa.
HO}IFOTOBKa K MIPAKTUYCCKHUM 3aHATUAM.
OdopmireHne J10KJIaJI0B ¥ OJTrOTOBKA MX K 3aIINTE
Tema 3.3. Iuddepennnanbunie | Cogepxanue y4e0HOro MaTepuasa 4
YPaBHEeHHS B YACTHBIX HuddepeHnnansaple ypaBHEHUS B YaCTHBIX MPOM3BOAHBIX. [IprMenenue nuddepeHnnanbHbIX ypaBHEHNH B YaCTHBIX
NMPOHU3BOIHBIX MIPOM3BO/IHBIX P PELIEHUH NPO(ecCHOHAIBHBIX 3a/1a4
IpakTHyeckoe 3aHATHE 2
Pemenne 3aad Ha cocTaBI€HNE MPON3BOACTBEHHOTO IJIaHA TP TUIAHUPOBAHUH TEXHOJIOTHYECKOTO ITUKIIA
OKCIUTyaTalluy MallH 1 o6opy}103aHm{ Ha TPaHCIIOPTE
1 2 3
CamocrosiTe1bHast padoTa 00y4aloIuXCs 3

Hpopa60TKa KOHCIICKTOB 3aHﬂTHI>i, qu6HLIX 1 JOIIOJIHUTCIIbHBIX I/IBHEIHI/Iﬁ (l'[O BOIpOCaM K pasjicjiaM U IJlaBaM y‘leGHHX
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W3/1aHM), TOUCK, aHAJIN3 U OLIeHKa HH(OpMauy M0 COAEPKaHUIO yueOHOro MaTepHana.
OdopmIieHne T0KJIAI0B U IIOATOTOBKA UX K 3allUTe.
IToaroroBKa K MPaKTUYECKOMY 3aHATHIO

Tema 3.4. Psaabl

Copep:xaHue yuedOHOro MaTepuaJia
UYucnossie pagsl. [Ipu3Hak cX0IUMOCTH YHCIOBOTO psina o JJamam6epy. PasmosxeHne mogsIHTErpanbHOM QYHKINH B
psza. Crenennsle psapl Maknopena. [IpuMeHeHne 9MCIOBBIX PsIOB IPH PENICHUH PO eCCHOHATBHBIX 3a1a4

IIpakTnyeckoe 3aHsATHE
OreHKa pe3yabTaTOB TECTOBOTO AKCIEpUMEHTa 3()h(HeKTHBHOCTH paboThl MEXaHN3MOB H 000y IOBAHHUS JKEIE3HO-
JIOPO’KHOTO TPAaHCIOPTA IO CPEACTBAM OIPEAEICHNSI CXOIMMOCTH YHCIOBOTO psijia 1o npusHaky damambepa

CamocTosiTe1bHAsI padoTa 00y4Yarouuxcst

ITpopaboTka KOHCIIEKTOB 3aHATHH, YICOHBIX ¥ JOTOIHUTENBHBIX U31aHUH (110 BOMPOCAM K pasJeniaM U rilaBaM ydeOHBIX
W3/IaHUi1), TOUCK, aHAIN3 U OlleHKa WH(OpMaLuK M0 COAEPKAHUIO yueOHOro MaTepHana.

IToaroToBKa K MPaKTUYECKOMY 3aHITHIO

Perienue pa3nuyHbIX IPOPECCHOHATBHBIX 3314, OMPEICICHUE METOIOB U CIIOCOOOB MX PEIICHHS; OIICHKA UX

3¢ (GEKTHBHOCTH U KaueCTBa

Pa3gen 4. OcHOBBI TeopuHn
BEPOSITHOCTEH 1
MaTeMATH4YeCKON CTATUCTHKHU

12

Tema 4.1. Teopust
BepOsATHOCTe

Coaep:xkanue yueOHOro MaTepuaJa

ITonsarue KOM6HHaT0pHOﬁ 3aaa4u. (DaKTOpI/IaJ'I qucia. BI/I,Z[I)I COGZ[I/IHGHI/Iﬁi pasMeUI€HUs, NIEPECTAHOBKH, COUETAHUSA, UX CBOWCTBA.
[IpumeHeHNe KOMOMHATOPHUKY P PEIICHUH PO ECCHOHATBHBIX 3a/1a4.

Crny4aifHbIil SKCIIEPUMEHT, 3JIEMEHTapHBIE HCXOBL, COObITHS. OnpeneneHne BEPOSITHOCTH: KIAaCCHYECKOE, CTATUCTUIECKOE,
TeOMETPUYECKOE; YCIOBHAS BEPOSITHOCTh. TE€OPEMBI CIIOKEHHSI U YMHOXKEHUS BEpOosiTHOCTEH. DOopMyIia OJTHON BEPOSTHOCTH.
Dopmyna beprymm. CrnygaiiHble BETMYMHBL, 3aKOHBI MX PACTIPEIEIICHAS M YHCIOBBIE XapaKTePUCTHKH. MaTeMaTHYecKoe OKUIaHIe
u pucnepeusi. [IpuMeHeHne Teopun BEPOSITHOCTEH MTPH pEIIeHHH PO eCCHOHATBHBIX 3314

IIpakTnyeckune 3aHATHSA

Pemenne KOM6I/IHaT0pHBIX 3a/iav 1pu opraHusanuvu TEXHUYECCKOM JKCIUTyaTallu MallluH U 060py}1013aH1/1ﬂ Ha KCJIE3HOOPOKHOM
TpaHCIopTe.

Peurenue 3aa4 Ha HaXOXACHUE BEPOATHOCTU COOBITHS INpH U3YYEHUU U TUIAHUPOBAHUHN TEXHOJIOIT'MYCCKOI'O MUKJIAa SKCIUTyaTallunu
MAIlIMH U 000pyI0BaHUS KEJIC3HOIOPOKHOTO TpaHcmopTa. OnpeneieHne CpeTHEKBaAPaTHYHON CKOPOCTH IS pacueTa BETHUNHbBI
BO3BBIIICHUsI HAPY)KHOTO PEIIbCa

CamocTosiTe1bHast padoTa 00y4Yarouuxcs

Cucrematndeckas mpopadOTKa KOHCIIEKTOB 3aHATHH, y4eOHOH U JOTOIHUTEIBHON JIUTEPaTypHl (II0 BOTIPOCcaM K paseiaM yaeOHOH
JIMTEpaTypBl, IIaBaM Y4eOHBIX MOCOOHM, COCTABICHHBIX MPEHOIaBaTeNeM).

IToAroToBKa K MPaKTHYECKAM 3aHATHSIM M 3aIUTe IPAKTUYECKUX 3a/IlaHUi C HCIIOJIb30BaHIEM PEKOMEHIAINIT IIperoaBaTes.
PerieHue pa3inyHbIX MPO(eCcCHOHANBHBIX 3a1a4; ONPEIC/ICHHE METOI0B M CTOCOO0B UX PEIICHHUS; OLICHKA nX 3 (PEeKTHBHOCTH U
KayecTBa.

OdopmiteHne TOKIIaI0B U MOJArOTOBKA MX K 3all[HTe

1

Pa3nen 5. OcHoBHBIE
YHCJAEHHBIE METOAbI

15

Tema 5.1. Uncnennoe
auddepeHnpoBaHne

Coaep:xanue yueOHOro MaTepuasa
[Monsitre o yncnennom nuddepenumpoannu. opmyisl npubIKEHHOT0 U HepeHINPOBaHNsI, OCHOBaHHBIE HA
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MHTEPHOIAIMOHHBIX Gopmynax Hetorona. [Ipumenenne yncnenHoro nauddepeHurpoBanus Mpy peeHnn
npodecCHOHANBHBIX 33/1a4

IIpakTHyeckoe 3aHATHE
Pemenre 3aga4y Ha cocTaBIeHUE MPOU3BOACTBECHHOTO IJIaHA MPH IIAHUPOBAHUH TEXHOJIOTHIECKOTO IUKIIA
9KCIITyaTally MAIMH 1 000pyI0BaHHS HAa TPAHCHOPTE.

CamocTosiTe1bHAsI padoTa 00y4Yarouuxcst

ITpopaboTka KOHCIIEKTOB 3aHATHH, YIC€OHBIX U JOTIOIHUTENBHBIX U31aHUH (110 BOMPOCAM K pasJiesiaM U T1aBaM ydeOHBIX
W3JaHUN), TOUCK, aHAIHM3 U OLleHKa HH(OPMAIUH IO COACP KaHUI0 YIeOHOTO MaTepHaia.

Pemenne pa3nuaHbIX Ipo(hecCHOHANBHBIX 3a/1a4; ONPEIeICHHE METOAOB 1 CIIOCOOO0B MX PEIICHUS; OIIEHKA UX

3¢ (PEKTHBHOCTH U Ka4eCTBA.

OdopmiieHHe TOKJIaJI0B U MTOJrOTOBKA MX K 3aIIUTE

Tema 5.2. UncjieHHOe pelieHue
00BLIKHOBEHHBIX

1 depeHIHATBHBIX
YPaBHeHMit

ConepxaHue y4eGHOro MaTepuaJja

[MoHsTHE 0 YUCICHHOM peleHIn AuddepeHInanbHbIX ypaBHEHHH. MeTon Ditiepa A peleHus] 0ObIKHOBEHHBIX
i depeHnnanbHbIX ypaBHeHui. [IpuMeHene MeToa YucieHHOro peueHus And GpepeHInanbHbIX YpaBHEHUH IPU
peneHnr npodecCHOHANBHBIX 33/1a4

IIpakTHyeckoe 3aHATHE
OmnpeneneHns: KOJIMYEeCTBa dIIEKTPOIHEPIHH, 3aTPAYEHHOH Ha TArYy MOE3/10B, B 3aBUCHMOCTH OT IUIaHa ¥ npoduiis myTu
MIOCPEACTBOM MeToza Diiniepa U penieHust 00bIKHOBEHHBIX IU((epeHINaTbHBIX yPaBHCHHH

CamocrosiTesibHast padoTa 00y4arOUIUXCH

[TpopaboTka KOHCIIEKTOB 3aHATHH, YICOHBIX U JOMOJIHUTENbHBIX N3AaHUH (110 BOIIPOCAM K pasziesiaM U IilaBaM ydeOHbIX
W3aHNH), TOUCK, aHAIN3 U OLleHKa HH(OpManuy Mo CoAep)aHUI0 yueOHOro MaTepHana.

IToaroroBka K MPaKTUYECKOMY 3aHSATHIO.

Pemenne pa3nuuHbIX IpoheccnoHaNbHbIX 3a/1ad; ONpeIeNIeHHE METOA0B U CITIOCOO0B MX PEIIeHHSs; OIIEHKa UX

3¢ peKkTuBHOCTH M KadecTBa. OopMIIeHHE JTOKJIAIOB U MOJrOTOBKA MX K 3alUTe

Tema 5.3. Uncaennoe
HHTEerpupoBaHue

Coaep:xanue yue0HOro MaTepuasia

[MonsiTHe 0 YKCIEHHOM WHTErpUpOBaHUU. DOPMYIIbI YUCIEHHOTO HHTETPUPOBAHUS IIPSIMOYTOJIbHUKA U TPaIleIui.
®opmyna Cumricona. AGCOTIOTHAS OTPEIIHOCTE MIPH YHCICHHOM HHTETpUpOBaHUH. IIpuMeHeHne YiCIeHHOTO
WMHTErPUPOBAHMUS JUIS pellieHHs: TPOPECCHOHATIBHBIX 33124

CamocrosiTesibHAast padoTa 00y4arOUIUXCH

[TpopaboTka KOHCIIEKTOB 3aHATHIA, YUeOHBIX U JONOJHUTEIBHBIX U3/IaHHH (110 BOIIPOCaM K pa3JieliaM U rllaBaM y4eOHbIX
U3JaHKUI ), TOUCK, aHAJIKM3 U OlleHKa HH(OPMAIIMHK TI0 COACPIKAHUIO YIeOHOrO MaTepHaa.

Pemenue pa3nuyHBIX TPOQPECCHOHANBHBIX 3a/1a4; OIPE/ICICHAE METOJIOB U CIIOCOO0B MX PEIICHUS; OIICHKA UX

3¢ (EKTUBHOCTH U Ka4eCTBA.

[oxroToBka k 3a4eTy

Bcero

87




3A0OYHASA ®OPMA OBYUYEHUA
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HaumenoBanue pa3jaesioB
U TeM

Conep:xkaHue y4eOHOT0 MaTepHAaJa, IPAKTHYECKHE 3aHATHSI, CAMOCTOSITeIbHAS
paboTa o0y4aommxcs

O0beM
yacoB

YpoBeHb
OCBOEHUS

BBeaenue

Coaep:xkanue yueOHOr0 MaTepuasa

MaTemaTHKa ¥ Hay4HO-TEXHUYECKHI IIporpecc; MOHIATHE 0 MAaTEeMaTHYeCKOM MOAeTUpoBaHuu. Poib
MaTeMaTHKHU B TIOJITOTOBKE CIEIIHATUCTOB CPEAHET0 3BeHA JKEIE3HOJOPOKHOTO TPAHCIIOPTA U
(dhopMupoBaHUYU OOITUX U MPOGECCHOHATBHBIX KOMITICTCHIUN

2

CamocrosiTe1bHast padoTa 00y4Yaronuxcst
[TpopaboTka KOHCIIEKTOB 3aHATHH, YUeOHBIX U JJOOJIHUTEIBHBIX U31aHUH (110 BOIIPOCaM K pasjesiaM 1
rJIaBaM y4eOHBIX W3/IaHUI), OUCK, aHAJIM3 U OlIeHKa HH(OPMAIIMH 110 COAEP)KAHUI0 YUeOHOr0 MaTepraia

Pa3nea 1. Jluneiinas aaredpa

15

Tema 1.1. KoMniiekcHbIE YHCJIA

Copep:xaHue yueOHOT0 MaTepuaJa

KomrnekcHble 4ncia 1 MX reoMeTpuiecKkast nHTeprperanus. JefcTBus Hal KOMIUIEKCHBIMH YHCIIaMH,
3aJaHHBIMH B anreOpandecKoii n TpuroHomerpuieckoit popmax. [TokazatensHas Gopma 3anvcu
KoMIuTeKcHoro yncia. @opmyna Diepa. [IpuMeHeHne KOMITIEKCHBIX YHCEN IIPH PEIICHUN
poeCCHOHANIBHBIX 33/1a4

Ipakrnyeckoe 3ansaTueNe 1
KomrmnexcHsle uncna u geficTBus Haa HUMU. Pemenne 3aqaun A7l HaXOXKICHHS TI0JTHOTO CONPOTHBICHUS
ANEKTPUYECKOH IIeNH ePEMEHHOI0 TOKA C MOMOIIBI0 KOMIICKCHBIX YHCE

CamocrosiTesibHAst padoTa 00y4arouIuxcs

IIpopaboTka KOHCIIEKTOB 3aHATHH, Y4€OHBIX U TOTOJIHUTEIBHBIX N3aHUH (1T0 BOIpOcaM K pas3zenaM U
rylaBaM y4eOHbIX U3aHu), TIOUCK, aHAJIN3 U OI[CHKA HH(GOPMAIIUH 110 COACPIKAHHI0 YUSOHOTO MaTepuraa.
IToaroToBka K NpakTUYECKOMY 3aHSITUIO

12

Pa3gen 2. OcHOBBI JUCKPETHOI
MaTeMaTHKH

15

Tema 2.1. Teopusi MHOKeCTB

Coaep:xanue yue0HOT0 MaTepuasa
MHOXeCTBO U ero 3eMeHThI. [IycToe MHOXKECTBO, IOJMHOKECTBA HEKOTOPOTO MHOKecTBa. Onepanuu Haj
MHOXKECTBaMHU: MiepeceueHue, 00beIuHeHre, JonoaHeHre. OTHOIMICHUS, X BH/IBI M CBOMCTBA. [luarpaMmma

Oiinepa—Benna. UncnoBbie MHOXKeCTBA. MIcTOpUs BOSHUKHOBEHUS TOHATHA «rpady. 3a7auu, MPUBOISIINE K

noHsATHIO Tpada. OCHOBHBIE MMOHATHS TeopuH rpados. [IppuMeHeHne TeOpuu MHOXKECTB U TEOpHH rpadoB
IIPU peleHnH MpodeCcCHOHANBHBIX 3a/1a4.

IpakTnueckoe 3ansaTHe Ne2

[TocTpoenue rpada 1o ycioBHIO CUTYaIllMOHHBIX 3a/1a4: B YIIPaBICHUN HHPPACTPYKTYPaMH Ha TPAHCIIOPTE;
B CTPYKTYpE B3aHMMOJICHCTBHS PA3IMYHBIX BUIOB TPAHCIIOPTA; B (POPMHUPOBAHNHU TEXHOIOTHUECKOTO LIUKIIA
9KCIITyaTalliy MalIMH ¥ 000py10BaHHS Ha JKEJIE3HOJOPOKHOM TPAHCIIOPTE

CamocrosiTesibHAasi padoTa 00y4aOUIUXCSA

[IpopaboTka KOHCIIEKTOB 3aHATHH, YI€OHBIX 1 JOTIOHUTENFHBIX 3JaHUH (110 BOIIPOCaM K pa3ienaM u
ryilaBaM y4eOHbIX U3aHUH), TIOUCK, aHAJIN3 U OL[CHKA HH(GOPMAIIHH 110 COACPIKAHHIO YIeOHOT0 MaTepraa.
IloaroroBka K NpakTU4ECKOMY 3aHSATUIO.

OdopmiieHne T0KIaI0B ¥ MOATOTOBKA MX K 3alTUTE

12

Pa3znen 3. MaTemaTn4eckuii
aHAJIN3

11

18




Tema 3.1. IuddepennnainHoe
W HHTerpajibHOe HCYHCIIeHne

Coaep:xkanue yueOHOro MaTepuasa

[TpousBonHas ¢pyHkuuy. ['eomerpuueckuii 1 GU3NUECKUI CMBICI IPOU3BOAHOM (yHKIMHK. [Iprnokenne
MIPOU3BOHON (PYHKIIMH K PEIICHHUIO Pa3NuIHbIX 3a1a4. HTerpupoBanue ¢GyHKmid. OnpeneaeHHbINH
uaTerpan. @opmyna Herorona—Jleitoaumna. [Tpuoxenne onpeaeIeHHOro HHTETpaia K PemIeHNI0
pas3INIHBIX NPO(ECCHOHATBHBIX 3a/1a4

[pakTuyeckoe 3anaTHe Ne3

[TpounsBoxHast GyHKIUS U ee IPHIOKESHHUE JUTS BBIYMCIICHNS TEOMETPHIECKHUX, MEXaHUUECKUX H
(GU3NYECKUX BEIIMYMH NPH PEIICHUH IPO(YECCHOHATIBHBIX 3a1a4.

Brrancnenue reoMeTpuIecKix, MEXaHHIECKHUX M (PM3MYECKHUX BEIIMYMH C TOMOIIBIO HHTETPAIbHOTO
WCYUCIICHUS ITPU PEIICHUH NTPOECCHOHANBHBIX 33134

CamocrosiTe1bHast padoTa 00y4Yaronuxcst

[TpopaboTka KOHCIIEKTOB 3aHATHH, YUeOHBIX U JIOTIOJIHUTEIBHBIX U3JaHu# (110 BOIIPOCaM K pa3zaenam U
rJlaBaM y4eOHBIX U3JIaHUiT), TOUCK, aHAJIN3 U OlleHKa HH(OPMAIIUH [0 COACPIKAHUI0 YUeOHOr0 MaTepHana.
Odopmienne 10K1a10B U HOATOTOBKA UX K 3alllUTE.

IToAroToBKa K NPAaKTHYECKUM 3aHITHAM

Tema 3.2. OObIKHOBEHHbIE
nuddepeHunanbHble
ypaBHeHus

CamocrosiTesibHAast padoTa 00y4arouIuxcs

[MpopaboTKa KOHCIIEKTOB 3aHATHIA, YUeOHBIX U JJOMOJIHUTEIBHBIX U3/IaHH (110 BOIIPOCAM K pas3jiesiaM 1
rJiaBaM y4eOHbIX U3/IaHUiT), TOUCK, aHATH3 U OlIEHKA HHPOPMAIIUH [0 COACPIKAHUIO YUeOHOr0 MaTepHana.
IToAroTOBKA K MPAKTUYECKUM 3aHSTHUSIM.

OdopmiteHre TOKIa0B U MOAr0TOBKA MX K 3amuTteduddepeHnnanbHpie ypaBHEHHS IEPBOTO U BTOPOTO
nopsiaka. JnddepeHipuaibabie YpaBHEHUS € pa3AeisiONIUMUCS TepeMeHHbIMU. OTHOPOIHbIC YPaBHEHHS
MepBOro nopsjka. JInHeiHbIe OHOPOAHBIE YPABHEHUSI BTOPOT'O MOPSI/IKA C HOCTOSIHHBIMH

ko3 punrentamu. [IpumeHeHe 0OBIKHOBEHHBIX AU GepeHINATBHBIX YPAaBHEHUH IPU PELICHUH
podeCcCHOHANIBHBIX 33144

IMpakTnyeckoe 3ansTHe Ned

Brrancnenue paboThl, COOTBETCTBYIOUIEH CMEIIEHHIO MOPIIHS, COAEPIKAIErocsl BHYTPH IMIMHIpPA HAcOCa,
npu oMoy audhepeHnnaibHOr0 ypaBHEHHS.

Pewrenre nmpodeccroHa bHBIX 3324 Ha BEIYUCICHHE H30TEPMHUYECKOTO PACIIMPEHUS ra3a Mo CpecTBaM
i depeHnnanbHbIX ypaBHeHUH. Brrunciienne paboThl CHIIbI, NPOU3BEACHHOM NPH MPSIMOJIMHEHHOM
JBIKEHUH

Tema 3.3. Iuddepenuuaibubie
YPaBHEHHs B YACTHBIX
NPOU3BOIHBIX

CamocrosiTesibHAsi padoTa 00y4arOUIUXCH

[TpopaboTka KOHCIIEKTOB 3aHATHH, YU€OHBIX U JJOOJIHUTENbHBIX N3/1aHUH (10 BOIIPOCaM K pasjiesiaM 1
IJIaBaM y4eOHBIX W3JIaHUiT), TOUCK, aHAJIN3 U OlleHKa HH(OPMALUH [0 COAEP)KaHUI0 yueOHOro MaTepHana.
OdopmiteHre T0KIaI0B U IMOrOTOBKA UX K 3aIHTE.

IMoaroToBKa K MPaKTUUYECKOMY 3aHITHIO

JuddepennnanpHpie ypaBHEHUS B YaCTHBIX MPON3BOAHKIX. [IpuMenerne auddepeHnanbHpIX ypaBHeHUN
B YACTHBIX IPOM3BOIHBIX ITPH PEUICHUH NPO(eCcCHOHAIBHBIX 3a/1a4

Tema 3.4. Paabl

CamocrosiTesibHAsI padoTa 00y4arouuXCst

[IpopaboTka KOHCIIEKTOB 3aHATHH, YIEOHBIX U TOTIOIHUTEIBHBIX N3JaHUHN (TT0 BOIIPOCaM K pa3ienaM
ryilaBaM y4eOHbIX U3aHUH), TIOUCK, aHAJIN3 U OL[CHKA HH(GOPMAIIHH 110 COACPIKAHHIO YIeOHOT0 MaTepraa.
HO)IFOTOBKa K l'lpaKTI/I‘-IeCKOMy 3AHATHUIO

Penienne pa3nnaHbIX TPOPECCHOHATBHBIX 3a/1a4; ONPEACICHUE METOIOB M CIIOCO00B UX PEIICHNUS; OICHKA
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uX 3PEKTUBHOCTH U KaueCTBa

Yucnossle psabl. [Ipu3Hak cXoquMOoCTH YHUCIIOBOTO psifa no Jlanambepy. PasnoxeHue noabHTErpaibHOM
¢yukiuu B psin. Crenenuble psasl Maknopena. [IpuMeHeHre YUCIOBBIX PSIOB MPH PELICHUH
poeCCHOHATBHBIX 3a7ad

Pa3gen 4. OcHOBBI Teopun 15
BEpPOSAATHOCTEH U
MATEeMATHYECKOH CTATHCTHKH
Tema 4.1. Teopus CamocTosiTe1bHAsI padoTa 00y4Yarouuxcst 15 3
BepoﬂTHOCTeﬁ [onsTHE KOMOMHATOPHOM 3a1aun. PakTopHan yncia. Buabl coeiMHEHAN: pa3MeIeHNs, IIEPECTAHOBKH, COYCTAHMUS, HX

CBOICTBA. HpI/IMeHeHI/IC KOM6I/IHaT0pI/IKI/I IIpy pEHICHUN HpO(i)eCCI/IOHaJ'H)HLIX 3aJga4.

CJ'Iy‘IaI)‘IHLIﬁ OKCIICPUMEHT, JIEMCHTAPHBIC UCXO/bI, COOBITHS. Onpez[eneHI/Ie BEPOATHOCTHU: KIIaCCUYECKOE,

CTaTUCTUYECKOEC, TCOMETPHUICCKOE; YCIIOBHAA BEPOSATHOCTD. TeopeMm CJIOKCHUS U YMHOXKCHUS BepOS{THOCTeﬁ.

®dopmyna monHoit BeposTHOCTH. Dopmyna beprymmu. CiaydaiiHple BETMYHHBL, 3aKOHBI HX PAcIPECICHUS U YHCIOBEIC

XapakTepUCTUKU. MaremaTuyeckoe oxkuanue u nucnepcus. [IpuMeneHre Teopuu BEpoSITHOCTEN IIPU peLIeHUN

po¢ecCHOHATBHBIX 32124

CucremaTtndeckasi npopadOTKa KOHCIIEKTOB 3aHATHH, y4eOHOH U JOTOIHUTEIBHON JIUTEPaTypHl (II0 BOIIPOCaM K

pasjenam y4eGHOI JINTepaTyphl, I1aBaM y4eOHBIX [I0COOUH, COCTABICHHBIX IIPEO/aBaTEeIeM).

HOZ[FOTOBKa K IPAaKTUYCCKUM 3aHATHUAM U 3alIUTE NMPAKTUYCCKUX 3aﬂaHHfI C UCIIOJIb30BAaHUEM peKOMeHZ{aHI/Iﬁ

Hpero/iaBaTelis.

Pemenne Ppa3InYHbIX HpO(l)eCCI/IOHaJ'[BHHX 3a/ia4; onpeacIiCHUE METOOB U Cr1Ioco00B uxX PCUICHMs; OLICHKA UX

3¢ PEKTUBHOCTH U Ka4ecTBa.

OdopmiieHre TOKIa0B U MOJrOTOBKA HX K 3aIIUTe
Pazgen 5. OcHoBHBIE 18
YHCJIEHHbIE METO/IbI
Tema 5.1. YucieHHoe CamocrosiTesibHAsi padoTa 00y4arOUIUXCS 6 2
auddepeHIpOBAHUE [Monsitre o yncnenHom nuddepeHunpoBanuu. opmysisl TpUOIMKEHHOTO AU HEPEHIUPOBAHMS,

OCHOBaHHBIEC Ha MHTEPHOJSIHMOHHBIX (popMmynax Hetorona. [Ipumenenune yucieHHoro auddepeHunpoBaHus

IIPU PeIeHUH TPO(ECCHOHANBHBIX 33/1a4

[IpopaboTka KOHCIIEKTOB 3aHATHIA, Y4€OHBIX U JIOTIOJTHUTEIBHBIX U3JaHUH (TI0 BOIIPOCAaM K pa3ieNaM

rIIaBaM y9eOHBIX U3IaHUH), TIOUCK, aHAIN3 U OI[CHKa HH(POPMAIIHH 110 COACPKAHUI0 YISOHOTO MaTepraa.

Pemenne pa3nuaHBIX TpOoQeCcCHOHANBHBIX 3a/1a9; OTPEICICHIE METOIOB B CIIOCOOOB UX PEHICHHUS; OLICHKA

uX 3PEKTHBHOCTH U Ka4eCTBA.

OdopmileHHe TOKIAJOB U MOATOTOBKA UX K 3aITUTE
Tema 5.2. Unciiennoe pemenue | CamocrosTeabHast padoTa 00y4aromuxcs 6 2
00BIKHOBEHHBIX [NonsiTre o yncneHHOM penieHun AU PepeHINaTbHBIX YpaBHeHUH. MeTox Ditnepa [uist peteHns 2
auddepeHInATbHBIX O0OBIKHOBEHHBIX AU (hepeHINANBHBIX YpaBHEHUN. [IpiMeHe e MeTO1a YUCICHHOTO PELIeHNS
yYpaBHeHMH muddepeHIMaTbHBIX YPaBHEHUH P peIIeHHH MPodecCHOHANBHBIX 33124

[IpopaboTka KOHCIEKTOB 3aHATHH, YI€OHBIX U TOTOJIHUTEIBHBIX N3aHUH (TI0 BOIIPOCaM K pas3zienaM 1
rJIaBaM y4eOHbIX U3aHNI), TIOUCK, aHAJIN3 U OI[eHKa HH(POPMAIINH 110 COACPKAaHII0 YIeOHOTO MaTepraa.
[ToxroToBka K MPakTHIECKOMY 3aHSTHIO.

Pemenne pa3nnaHbIX TpoQeCcCHOHANBHBIX 3a/1a4; OTPEIeICHNE METOIOB U CIIOCOOOB MX PEIICHUS; OI[CHKa
nx 3¢pexrrBHOCTH M KayecTBa. OPopMIiIeHHE JTOKIIaI0B U [TOJrOTOBKA MX K 3aIIHUTE
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Tema 5.3. UuncieHHoe HHTer-
pupoBanme

CamocTosiTe1bHast padoTa 00y4alouXCs

[onsiTre 0 yKCIeHHOM HHTErpUpPOBaHUU. DOPMYITBI YHCIEHHOTO HHTETPUPOBAHUS ITPSIMOYTOJIbHUKA U
tpanenuii. @opmyna CumiicoHa. AGCOIOTHAS TOTPEIIHOCTH MIPU YHCICHHOM HHTEIPHPOBAHHN.
[TpuMmeHeHne YHCIEHHOTO HHTETPUPOBAHNUS VIS PEIICHHs TPO(ECCHOHATIBHBIX 3a1a4

ITpopaboTka KOHCIIEKTOB 3aHATHH, yUCOHBIX U JONOIHUTENbHBIX U3aHUH (110 BOIIPOCAM K pasziesiaM 1
TJIaBaM y9eOHBIX U3aHUH), TIONCK, aHAIH3 U OLleHKa HH(OPMAIUHX TI0 COACP KaHUIO YIeOHOTO MaTepHaia.
Pemenre pa3nuuHbIX TPo(heCCHOHANBHBIX 3a/1a4; OMPEIEIICHNE METOA0B 1 CIIOCOOOB MX PELICHUS; OLIEHKA
uX 3 PEKTHBHOCTH M Ka4eCTBA.

IIpumepHasi TeMaTUKa co00UIeHMI (0KJIA/I0B) NPUKJIAJIHOIO XapaKTepa:

Hctopus cTaHOBJIEHUS TEOPUH UCCIIEOBAHUA ONEpaluil KaK HayKH.

Teopus pacnucaHusl.

Mertozpl IaHUPOBAHUS.

[IpuMeHeHNE TEOPUHU MCCIICOBAHMUS ONCPAIlHid IPU PEUICHUH NMPO(ECCHOHATBHBIX 33aa4 B 001acTh
(hOpMHUPOBAHNUS TEXHOJIOTHIECKOTO MUKJIA SKCIUTyaTAIlUH MAIIH 1 000pyIOBaHHUS Ha TPAHCIIOPTE
(ynpaBieHne nHMpacTPyKTypaMH Ha KeJe3HOJOPOKHOM TPAHCIIOPTE).

CrtpyKTypa 1 B3aUMOJEICTBUE Pa3IMYHbIX BUIOB TPAHCIIOPTA.

[IpuMeHeHNe CHCTEM OIICHKH HAaJICKHOCTH M 0€301IacHOCTH paboT Ha JKEIIE3HOIOPOIKHOM TPAHCIIOPTE

Bcero

87

Jlis XapakTepUCTUKU YPOBHS OCBOSHMSI yU€OHOT0 MaTepuala UCIONIb3YIOTCS CIeyroIue 0003HaueHNUs:

1.— o3HaKOMUTENBHBIN (y3HAaBaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2.—penpoIyKTUBHBIN (BBIIIOJHEHHUE AEATEIBHOCTU MO 00pasily, MHCTPYKLIUHU WU IO/ PYKOBOJCTBOM)
3.—TIpOyKTHUBHBIN (TUIAHKPOBAHNE M CAMOCTOSATEIBHOE BHITIOTHEHUE JIEITETLHOCTH, PEIIeHHEe IPOOIEMHBIX 3a1a4
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3. YCJIOBUS PEAJIN3AIIUU YYEBHOM JUCIUTLIIVHBI

3.1. MarepuajbHo-TeXHUYeCKOe  oOecriedyeHHe  peaju3alvu  Y4eOHOM
AUCHUTLIAHBI:

OcBoenue mnporpammbl yueOHOM aucuuruinabl  «[IpuknagHas MaTeMaTuKay
obOecrieunBaeTcsl HalMyueM ydeOHOro KkaOuHeTa, W KaOWHETa JUIsi CaMOCTOSTEIbHOM
paboTBl, B KOTOPOM HUMEETCSI BO3MOKHOCTh OOECHEeUHTh CBOOOIHBIA JOCTYN B CETh
MHTepHeT BO BpeMs Y4YeOHOro 3aHATHS M B MEpUOJ BHEYYEOHOH JI€ATEIbHOCTH
oOyuaromuxcs. Ilomemenne kaOuHeTa ynoBieTBopsieT TpeOoBaHusIM CaHHTapHO-
sanuAemMuosornyeckux npasuwin U HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) m ocHaieHo
TUIIOBBIM O0OpYJOBaHUEM, YKa3aHHBIM B HACTOAIIMX TpPeOOBAaHUSAX, B TOM YHCIE
CHELUAIU3UPOBAHHON yueOHON MeOenpl0 M CpeACTBaMU OOY4YEHHUS, JTOCTATOUHBIMHU JJIS
BBITNIOJTHEHMSI TPEOOBAHUH K YPOBHIO OJITOTOBKU O0YYaOIIUXCSL.

VYyeOHast AUCHUILIMHA peanu3yercs B yueOHoM kabuHerte [IpukianHoil MaTeMaTuky.

OcCHaEeHHOCTh CIIENMAIBHBIX IOMEIIEHUI U IOMEIEHNUN JUIsl CAMOCTOSATEIbHOU
paboTHhI:

Meberns:

[locanounble MecTa IO KOJIMYECTBY 00yUaroOIINXCs;

pabodee MecTo MpenoaBaTeis;

JOCKa KJIacCHas;

KOMIIBIOTEPHOE 000pyA0BaHUE,

MIPUHTED;

MYJIbTUMEANIHOE 000py10BaHuE (IPOEKTOP U MPOEKUUOHHBIN 3KpaH);

JIOKaJIbHas CeTh C BBIX0JIOM B Internet;

METOANYECKUE MAaTEPHAIIbI O JUCHUIIINHE;

cren «udopmarus mo kaOMHETY»

cren «KommnbroTep u 6€301MacHOCTb)

[Tomernienue a1t CaMOCTOSITEIBHON PaOOTHI

Mebernb:

Cron ynTaTenbCcKuit

CT0on KOMIBIOTEPHBIN

Cton 0qHOTYMOOBBII

Crynpa

[Ikad-BuTpuHa a5t BRICTABOK

Cron U1a MHBAJIUIOB

Kommnbrorep

[TopratuBHas MHAYKIIMOHHAS METIIA JUIsl CIA0O0CIIbIIIAIINX

KnaBuarypa c a30ykoit bpaiisns.

Brixon B uHTEpHET

KoMmuIeKT JIMIIeH3HOHHOT0 POrPAMMHOI0 o0ecreYeHnst

MSWindows 7 (cyomuriensuonnbiii forosop Ne CJ1-130523001 ot 23.05.2013 )

MSOffice 2013 (cyOnuiieH3MOHHOE COTTIANICHHE K TOCYJapCTBEHHOMY KOHTPAKTY OT
21 mas 2014 r. Ne 10-14)
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Kaspersky Endpoint Security for Windows

Yandex Browser (GNU Lesser General Public License)

7-zip (GNUGPL)

Unreal Commander (GNUGPL)

Bbixon B UHTEpHET

3.2 UndopmaunonHoe odecnevyeHne o0yueHust

[Tepeuyenn UCIIOJIb3yEeMbIX y4eOHBIX U3JIaHUH, HNuTepHeT-pecypcos,
JOTIOJTHUTEIIBHOU JINTEPATYPBI

Y4eOHo-MeToIuYeCKOe 00ecTieYeHIE TUCITUTUINHEI

3.2.1 OcHoBHas1 yueOHas JIUTEpaATypa

1. Bockoboitnukos, 0. E. CoBpemennbie mpoOaeMbl TPUKIATHON MaTEMaTHKH.
Yacts 1. JIekrmoHHBIN Kypc [ DAEKTpOHHBIN pecypc]: yueoHoe mocobue / 1O. E.
Bocko06oitHnkoB, A. A. Muienb. — DIIEKTPOH. TEKCTOBbIE TaHHble. — ToMck: Tomckuit
roCyapCTBEHHBIA YHUBEPCUTET CUCTEM YIIPaBJICHUS U panodyieKTpoHuku, 2016. — 138
C. — 2227-8397. — Pexxum noctyna: http://www.iprbookshop.ru/72049.html o naposiro.

2. Bockob6oiinukos, F0. E. CoBpeMeHHbIe TPOOIEMbI TPUKIATHON MATEMATUKH.
YacTs 2. [Ipaktuky™m [ DneKkTpoHHBIH pecypc]: yueoHoe nocodue / FO. E. BockoOoitHUKOB,
A. A. Munenb. — DIEKTPOH. TEKCTOBbIE AaHHbIE. — Tomck: ToMCKHI1 roCy1apCTBEHHBIN
YHUBEPCUTET CUCTEM YIIPABJICHUS U PAIUOAIEKTPOHUKH, 2016. — 52 €. — 2227-8397. —
Pexum nocryna: http://www.iprbookshop.ru/72048.html o mapoutto.

3. Porosa, H. B. BeiuncnutenbHas MaremMaTuka [DJIEKTPOHHBIN pecypc]: yueOHoe
nocobue / H. B. Porosa, B. A. PerukoB. — Camapa: [10BOJKCKHI1 rOCy1apCTBEHHBIN
YHHUBEPCUTET TeIEKOMMYHUKamii 1 uHbopmatuku, 2017. — 167 ¢c. — ISBN 2227-8397.
— TekcT: anekTpoHHbIH // nexkTponHo-0nbanoTeunas cucrema IPR BOOKS: [caiiT]. —
URL.: http://www.iprbookshop.ru/75370.html. — Pexwum noctyma: ajis aBTOpU3HP.
MOJIb30BATEIIEHN IO MAPOJIIO.

4. Xycaunos, A. A. JluckpeTHas MaTeMaTHKa [ DJIEKTPOHHBIN pecypc]: ydeOHOE
nocobue s CIIO / A. A. XycaunoB. — Caparos: [Ipodobpazosanue, 2019. — 77 C. —
ISBN 978-5-4488-0281-2. — TekcT: 31eKTPOHHBIN // DNEKTPOHHO-OMOIMOTEYHAs! CUCTEMA
IPR BOOKS: [caiiT]. — URL.: http://www.iprbookshop.ru/86136.html. — Pexum
J0CTyMa: JIJIsl aBTOPU3UP. MOJIb30BATENEH 10 MapOJIIO.

5. JluckpeTHas MaTeMaTrKa [ DIeKTpoHHBIN pecypc]:  yueoHoe mocobue nist CI1O /
. I1. bonoaypuna, T. M. OtpeiBankuHa, O. C. Apamnosa, T. A. Orypuosa. — Caparos:
[Ipodobpazoanue, 2020. — 107 c. — ISBN 978-5-4488-0706-0. — TekcT: 251eKTPOHHBIM
// DnextponHo-6nbmoreunas cuctema IPR BOOKS: [caiiT]. — URL:
http://www.iprbookshop.ru/91863.html. — Pexwum noctymna: aist aBropusup.
TI0JI30BATEIIEH T10 MapOJIHO.

3.2.2 JlonoJiHUTeJIbHASI YYeOHas1 JuTeparypa

1. Bacunbena, I'.H. Metoauka oOyduenus matrematuke. Yacth 2 [ DNeKTpOHHBIN
pecypc]: yuebHo-MeToaudeckoe nocooue / I'.H. BacunbeBa. — DIIeKTpOH. TEKCTOBBIC
nannble. — [lepmb: [lepMcknii rocy1apCTBEHHBIN I'YMAHUTAPHO-TIEAATOTHYECKHU I
yHuBepcuteT, 2016. — 75 ¢. — 2227-8397. — Pexum nocryna:
http://www.iprbookshop.ru/70637.html mo mapo:io.

2. l'ansimoBa, 2.X. MeTtoauka o0ydeHus MaTEMaTHKE B YCIOBHSIX BHEAPEHUS HOBBIX
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cTaHAapToB [ DnekTpoHHBIN pecypc] / 3.X. ['ansaMoBa. — DJIEKTPOH. TEKCTOBBIC JIAHHEIE.
— HaGepexnbie Yennsl: Habepe)kHOUSTHUHCKUM TOCY1apCTBEHHBIN NearornuecKuit
yHUBepcuTeT, 2016. — 116 ¢. — 2227-8397. — Pexxum nocryna:
http://www.iprbookshop.ru/64633.html o mapo:to.

3. bnaros, 1. A. BeruncnutenbHas MmaTeMaTuKa [ DJIEKTPOHHBIN pecypc]: yueOHoe
nocobue / U. A. brnaros, O. B. CrapoxwuinoBa. — Camapa: [loBoymkckuii rocyaapcTBeHHbIN
YHUBEPCHUTET TeICKOMMYHUKaIUi u nuHpopmatuku, 2017. — 205 ¢. — ISBN 2227-8397.
— Texkcrt: anekTpoHHbIH // DnekTpoHHO-0nOaoTeyHast cuctema IPR BOOKS: [caiit]. —
URL.: http://www.iprbookshop.ru/75371.html. — Pexxum moctyna: ajist aBTOpU3HP.
MOJIb30BATEIIEN IO MAPOJIIO.

4. Cenona, H. A. JluckpetHast MmaTreMaTuka [ DJIeKTPOHHBINA pecypc]: yuebHoe
nocobue / H. A. CegoBa. — Capatos: Aii [1Tu Op Menua, 2018. — 67 ¢. — ISBN 978-5-
4486-0069-2. — TekcT: >neKTpOHHBIH // DneKTpoHHO-O0nbmmoTeunas cuctema [PR
BOOKS: [caiiT]. — URL.: http://www.iprbookshop.ru/69316.html. — Pexxum noctymna:
JUTsL aBTOpU3HP. Tosib3oBaTeneit. - DOI: https://doi.org/10.23682/69316 mo maposiro.

5. Beperennukos, b. M. JluckpeTHas MatemMaTuka [DIEKTPOHHBIN pecypc]:
yueOHoe nocobue mist CI1O / b. M. Beperennukos, B. W. benoycoa; moxa penakuueii H.
B. Uykcunoit. — 2-e u3n. — Capatos, ExatepunOypr: [IpodgoOpazoBanue, Ypaibckuit
denepanbubiit yausepeuret, 2019. — 131 ¢. — ISBN 978-5-4488-0404-5, 978-5-7996-
2858-1. — TekcT: a5eKTpoHHBIH // DnexkTpoHHO-0nbmoTeunas cucrema IPR BOOKS:
[caiiT]. — URL.: http://www.iprbookshop.ru/87799.html. — Pexxum noctyma: mis
aBTOPU3HP. MOJIB30BATENEH.

6. Cenosa, H. A. JluckpetHast MmaremaThka |[DIEKTPOHHBIN pecypc|: y4eOHHK AJis
CIIO / H. A. Cenosa, B. A. Cenos. — Caparos: [IpodobpazoBanue, 2020. — 329 ¢. —
ISBN 978-5-4488-0451-9. — TekcT: 3NeKTPOHHBIH // DNEKTPOHHO-O0MOIMOTEYHAs CUCTEMA
IPR BOOKS: [caiiT]. — URL.: http://www.iprbookshop.ru/89997.html. — Pexxum
JOCTyMa: JJIsl aBTOPHU3Up. Tosb3oBarenei. - DOI: https://doi.org/10.23682/89997 mo
MapoJIio.

7. CenoBa, H. A. Jluckpetnast marematrika. COOpHUK 3a7a4 [ DIEKTPOHHBIN pecypc]:
npaktukyM st CI1IO / H. A. Cenosa, B. A. Cenos. — Caparos: [Ipodobpa3zoranue, 2020.
— 319 ¢. — ISBN 978-5-4488-0506-6. — TekcT: 31eKTpOHHBIH // DNEKTPOHHO-
oubimoreunas cuctema IPR BOOKS: [caiiT]. — URL.:
http://www.iprbookshop.ru/89998.html. — Pexwum goctyma: ajast aBTopusup.
nonb3oBateneit. - DOI: https://doi.org/10.23682/89998 1o napouto.

3.2.3 UHTepHeT-pecypchl

1. Math.ru: MaremaTtuka u oopasoBanue. — http://www.math.ru.

2. Allmath.ru — Bcs maTemaTnka B ogaom Mecte. — http://www.allmath.ru.

3. EqWorld: Mup matemaruueckux ypaBHeHwuii. — http://eqworld.ipmnet.ru.

3.24 Odunuaibubie, CHNPaBoOYHO-OMOUOrpaduyueckue u NepuoOIUYECKHUE
U3IaHus

1. O xene3HomopoxkHoMm TpaHcnopte B Poccuiickoit @epeparuu [Tekcr]:
@epnepanbHbiii 3akoH 0T 10.01.2003 Nel7-®3 B penakiuu PeaepalibHOrO 3aKoHa OT
03.08.2018 Neo 342-@3. — ExatepunOypr: T/l YpantOpUznar, 2019. — 36 c. — 5 ak3.
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2. VYcraB xene3HoHopokHOro TpaHcnopra Poccuiickoii ®enepanuum [Tekcr]:
Oenepanbubiii 3ak0H oT 10.01.2003 Nel8-®3 B pemakumnu dDeaepaibHOr0 3aKOHA OT
03.08.2018 Ne 312-@3. — ExatepunOypr: T/l YpantOpU3nar, 2019. — 80 c. — 5 3k3.

3. I'ynoxk [Tekcr]: exxeaHeBHas TpaHcrnopTHas rasera (2017, 2018, 2019, 2020 rr.) —
1200 k3.

4. JKene3HonopoxHbIM TpaHcropT [TekcT]: exeMecsauHbIil HayYHO-TEOPETUUECKUN
TEXHUKO-3KOHOMUYEeCKHM xypHai (2017, 2018, 2019, 2020 rr.) — 60 3k3.

5. Ilyte u myteBoe xo3sicTBO [Tekcr]: exxemecsunbiii xypran (2017, 2018, 2019,
2020 rr.) — 60 2Kk3.

6. Tpauncnopt Poccuu [TekcT]: Bcepoccuiickasi TpaHCIIOPTHAS €KEeHEeIeIbHAs
nH(popMaImoHHo-aHauTHIecKas razera ( 2017, 2018, 2019, 2020 rr.) — 240 3k3.
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4. KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOUN

JUCHUTLIAHBI

Pe3yabTarnl 00yyeHus

OcHOBHBIE TOKA3aTeJIH OLEHKH

®opMBbI M METOAbI KOHTPOJIS

(ocBOeHHBIE YMEHMH, pe3yJabTaToB U OLIeHKH pe3yJIbTaToB
YCBOCHHbIEC 3HAHHA) o0yueHust
yMeTb:
PUMEHATE [IpumeHeHne  MaTeMaTUYECKUX 9KCHEPTHOE  HAOIIOJCHUE
MaTeMaTHYeCKHE METO/IbI MeTO/IOB MU (HEepeHINATBEHOTO U Ha TMPAKTUYECKUX 3aAHATUSIX,
MHTETPAJIBHOTO MCYHCICHUSA IS OLIGHKa  YCTHOTO  OIpoca,

muddepeHInanbHOTO U

HHTErpaTEHOTO pelIeHus PO eCCUOHATBHBIX COOOIIEHUH UIU JOKIAI0B
3ajad.

WCYUCIICHUS JUISl PEILICHUS

PO eCCUOHATBHBIX

3aj1a4;

MPUMEHATh  OCHOBHBIE [Ipumenenue OCHOBHBIX
MOJIOKEHUS TEOpUHU MOJIO)KEHUN TEOPUHU BEPOATHOCTEHN U
BEPOATHOCTEMN u MAaTeMaTHYeCKOM  CTaTHUCTUKH B
MaTeMaTH4YeCKOMI PO eCCUOHAIBHON IEATEITHHOCTH.
CTaTUCTHUKU B
npodeCcCuOHAIBHON
JICSITEIILHOCTH;

HCIOJIb30BaTh MPUEMBI Hcnonw3oBanue MIPUEMOB H
it METOIBI METOJIOB MaTEeMaTHUYECKOI'0 CHHTE3a
MaTeMaTH4YeCKOTO " aHaan3a B Pa3IMYHBIX
CHMHTE€3a W aHajiu3a B poecCHOHABHBIX CUTYAIUSX.
pa3IMYHBIX
po¢eCCUOHATBHBIX
CUTYaIHX.

3HATh:

OCHOBHBIC IIOHATHUA H
METOJBI MAaTEMATHYCCKO-
JJOTHYCCKOTO CHHTE3a H

OCHOBHBIC MOHSATHS H MCTOABI
MaATEMAaTUYCCKO-JIOTHYCCKOI'O
CHMHTC3a MW aHall3a JIOTHYCCKUX

aHanusa JIOTUYECKUX YCTPOMCTB.

YCTPOMCTB;

CIIOCOOBI peuieHus CriocoObl pemieHust MPUKIAAHBIX
MIPUKJIIATHBIX 3a1a4 3aa4 = METOJOM  KOMIUIEKCHBIX
METOAOM  KOMIUIEKCHBIX YHUCel.

qucell.

DKCIIEPTHOE  HAOIIOJCHHE
Ha HpaKTHqGCKHX 3aHATUAX,
OIICHKa  yCTHOTO  OIpOca,
COOOIICHHUI WIIM TOKJIAJIOB
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5. HEPEYEHbB UCITOJB3YEMBIX METOAOB OBYUYEHUA

5.1TlaccuBHbIE:

- JICKITUU TPAJUIIMOHHBIC O€3 IPUMEHEHUSI MyJIbTUMEANIHBIX CPENICTB U O3

pa3aaTovHOro MaTepuraa;

- IEMOHCTpAIHs Y9eOHBIX (PUITHMOB;

- pacckas;

- CEMHHAPHI, MPEUMYIIIECTBEHHO B BUAC OOCYKIEHUS JOKIAI0B CTYICHTOB 10 TEM KN

WHBIM BOTIPOCaM;

- CaMOCTOSITEJIPHBIC U KOHTPOJIbHBIE PA0OTHI;

- TeCTHI;

- YTEHUE U OTPOC.
(63aumooeticmeaue npenodagamelisi KAK cyOvbekma ¢ 00y4anumumcs KaKk 00bekmom
NO3HABAMENLHOU 0esIMeNbHOCU).

5.2 AKTHBHbIE 1 HHTEPAKTHBHbIE:

- paboTa B rpyInax;

- yueOHast TUCKyCCHs;

- JIEJIOBBIE U POJIEBBIE UTPHI;

- UTPOBBIC YIIPAKHEHUS;

- TBOPYECKHUE 3a]aHUS;

- KpYTJIbI€ CTOJIbI (KOH(PEPEHIINH) C UCIIOJIb30BAHUEM CPEICTB MYJIbTUMEIHNA;

- penieHre NpooOJIEMHBIX 3a/1a4;

- aHaJIN3 KOHKPETHBIX CUTYAIIH;

- METOJ MOJTYJIBHOTO O0yUYEHUS;

- MPAKTHYECKHUI SKCTIEPUMEHT;

- 00y4yeHue ¢ UCIOJIb30BaHMEM KOMITBIOTEPHBIX 00YYaIOIIUX MPOrpaMM;
(63aumooeticmeue npenooasamens Kak cyoOvbekma ¢ 00Y4arOUUMCs Kaxk cyobekxmom
NO3HABAMENILHOU 0esIMeNbHOCIU).
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