[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®WO: ®epnoposa MapuHa BnagummposHa

[HomkHocTb: OupekTop Gpunmana _
[laTa noanvcanws: 28.06.2024 14:19:24 OTIOTI-TITICCS mo crerwansrocTy

ViuKanbHbll NPOMaMMHbIA KNIOH: 08.02.10 CTpouTENBCTBO KEIE3HBIX ziopor,
e766def0e2eb455f02135d659e45051ac23041da IIYTh U IIyTEBOC XO3AUCTBO

[Tpunoxenue 9.3.23

PABOYAS IPOTPAMMA YUYEBHOM JUCLUIIIMHBI
EH.01 TIPUKJIAJTHASI MATEMATHKA
OJIA CIICIUAJIBHOCTH
08.02.10 CTPOUTEJIbCTBO KEJIE3HBIX JJOPOT, TYTh U ITYTEBOE
XO3AMCTBO

bazosas noocomosxa
cpeone2o npoghecCuoHaIbHO20 00PA308aHUs

(200 nauana noocomosku: 2021 ')

2023



COILEPKAHHUE

1.  IACIIOPT PABOUYEH [IPOIPAMMbBI YUEBHOM JUCLUIUINHEI

2. CTPYKTYPA U COJIEPYKAHUE YUEBHOW AUCLUTIIMHBI

3. YCJIOBUS PEAJIM3ALIMY [TPOIPAMMBI YUEBHOI JIMCLIATIIMHBI
4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS

YYEBHOI TUCLIUATIIMHBI

S.

I[TEPEYEHDB UCIIOJIb3YEMbBIX METOIOB OBYUEHUMA



1. IACHIOPT PABOYEM MPOT'PAMMBI YUEBHOM JUCHUTIJIAHBI
«IIpuxknagHas MaTeMaTHKA»

1.1. OO6aacTh npuMeHeHHus1 padoyeil MporpaMmbl

PaGouass mnporpamma y4eOHOW JWCHMIUIMHBI — SBIISCTCS YacThIO  OCHOBHOM
o0pa30BaTeNbHON MPOTpaMMbl TMOATOTOBKH CIEIMATUCTOB CPEAHEro 3BEeHa (Janee —
[IIICC3) B cootrBerctBUU ¢ ®I'OC mo cnenuansHocTH (cneruanpHOcTM) CITIO 08.02.10
CTpOUTENbCTBO KENE3HBIX JOPOT, MyTh U IMyTEBOE XO3SHCTRO.

1.2. MecTo y4eOHoii nucuumiuabl B ctpykrype HIICC3:
JUCUUIUIMHA OTHOCHUTCS K MAaT€MaTHYEeCKOMY M OOIIEMY €CTECTBEHHOHAYyYHOMY
y4eOHOMY ITHKITY.

1.3. Heau u 3aga4u y4eOHOM AMCUMILIMHBI — TpPeOOBaHUS K pe3yjabTaraM
0CBOCHHS YUeOHOI TUCIUIINHBI:

B pesynbTaTte ocBoeHUs yueOHON AUCIUIUIMHBI O0YYAIOIINICS T0HKEH YMeTh:

V1. npuMeHATh MaTeMaTU4YeCKue MeTo/Abl AU(PhEepeHIINATBLHOTO U UHTErPAIHLHOTO
MCYMCIICHUS JIJISl PeIIeHUs MPOpECCUOHANBHBIX 3a/a4;

V2. OpuMEHATh OCHOBHBIE TOJIOXKEHUSI TEOPUHU BEPOSITHOCTENM M MaTeMaTHYECKOU
CTaTUCTUKHU B MPOPECCUOHAIBHOMN JESATEIbHOCTH;

VY3, ucnonap30BaTh NPHEMbl U METOJBI MAaTEMAaTUYECKOIO CHUHTE3a W aHajiu3a B
Pa3JIMYHBIX TPOPECCUOHATBLHBIX CUTYAIUSX.

B pesynbrate 0CBOCHUS TUCHUILIMHBI 00YUYarOIIUNCS TOKEH 3HATh:

31. OCHOBHBIE MOHATHS U METOABI MATEMATUYECKO-JIOTUYECKOTO CUHTE3A U aHAJIN3a
JIOTUYECKUX YCTPOUCTB;

32. crnocoObl peleHus TPUKIIAIHBIX 3a7a4 METOI0M KOMIUJIEKCHBIX YUCET.

B pesynbraTte oOCBOEHUS y4yeOHOMW JUCHUIUIMHBI OOYy4YarOIIUHCA  JTOJKEH
c(hOopMHUPOBATH CIACAYIONINE KOMITETCHIINH:

- obmue:

OK 01. BeiObupate crocoObl pemieHus 3afad MNpodecCHOHANBHON JeSATeIbHOCTH
MIPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM;

OK 02. Hcnonbs30BaTh COBPEMEHHBIE CPEACTBA MOWCKA, aHAIU3a U UHTEPIIPETALINU
uHpopmaruu W UHPOPMAIMOHHBIE  TEXHOJOTHUU  JUIsl  BBIMOJHEHUS  3aj]ad
npo¢heCCUOHATIBHON JIEATEIbHOCTH;

OK 03. IlnanupoBaTh M peagu30BbIBaTh COOCTBEHHOE MPOPECCHOHAIBHOE H
JUYHOCTHOE pPa3BUTHE, MNPEANPUHUMATEIBCKYIO JESITEIBHOCTh B MPOdEeCCHOHATBHOM
chepe, UCTOJIB30BAaTh 3HAHUS MO (MHAHCOBOM T'PAMOTHOCTH B PA3IUYHBIX JKHU3HEHHBIX
CUTYyaIUsX;

OK 04. D¢ dexTuBHO B3aUMOJICHCTBOBATh U Pa0OTaTh B KOJIJIEKTUBE U KOMaH/IE;

-npoeccruoHaIbHbBIE:

[IK 1.1. BbINOTHATH pa3iMyHbIEe BUIbI F€0IE3UUECKUX CHEMOK.

[1K 1.2. OGpabatpiBaTh MaTepUaIbl T€0IC3NIECKUX CHEMOK.

[IK 3.1. OOGecreunBaTh BBHIMOJHEHUE TPEOOBAHU K OCHOBHBIM DJIEMEHTAM M
KOHCTPYKIIMU 3€MJITHOTO TMOJIOTHA, IEPEE3/I0B, MyTEBbIX U CUTHAIBHBIX 3HAKOB, BEPXHETO
CTPOCHHUS Iy TH.



[IK 3.4. DxcrutyaTupoBaTh CPEACTBA JMATHOCTUKU JKEJIE3HOAOPOKHOTO MYTH M
COOPYKECHUU.

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

B pamkax nporpammbl y4eOHOW JUCHMIUIMHBI —peaiu3yeTcs Iporpamma
BOCIIUTaHUS, HANIpaBJICHHAs! Ha (POPMUPOBAHUE CIEAYIOMINX JTUYHOCTHBIX PE3YyJIbTATOB:

JIP.2 IIposABnsrOmMNi AKTUBHYIO TPaXTAHCKYIO IIO3ULHUIO, JEMOHCTPUPYIOLIUN
MIPUBEPKEHHOCTh TMPUHIUIIAM YECTHOCTH, MOPANOYHOCTH, OTKPBITOCTH, 3KOHOMHUYECKHU
AKTUBHBIN ¥ yYaCTBYIOIIUN B CTYACHUYECKOM U TEPPUTOPUATILHOM CAMOYITPABJICHUH, B TOM
YHUClie Ha YCJIOBHSIX JOOpOBOJBYECTBA, NPOAYKTHBHO B3aUMOJACUCTBYIOUIMM U
YYaCTBYIOIIHMH B ICSITEIBHOCTH OOIIECTBEHHBIX OPTaHU3AINH;

JIP.4 TlposBnsironiidA MW JEMOHCTPUPYIOIIMM YBaXXCHHE K JIOASIM Tpyja,
OCO3HAIOUINH IIEHHOCTh COOCTBEHHOTO Tpya. CTpemMsimuiics K GOpMUPOBAHUIO B CETEBOM
cpelie JMYHOCTHO U MPOGeCCHOHATBHOTO KOHCTPYKTUBHOTO «ITU(POBOTO CIIEaY;

JIP.23  [lomyyeHue  oOOydYarOINIMMHUCS  BO3MOXKHOCTH  CaMOPACKPBITHS U
caMopean3anus JUYHOCTH;

JIP.30 OcymiecTBasSIOMUA MOMCK M HMCHOJb30BaHUE HH(pOpMAIUU, HEOOXOIUMON
1151 9G(HEKTUBHOTO BBIMOJHEHUS PA3IUYHBIX 3a/1a4, TPOPECCUOHATIBHOTO U JJUYHOCTHOTO
pa3BUTHSL.

1.4. KosinyecTBO 4acoB Ha OCBOCHHE padoyeil mporpaMMbl y4eOHOM IMCHUIIMHBI B
COOTBETCTBUM € Y4eOHbIM 11anoMm (YII):

MaKCUMaJbHOW yueOHOU Harpy3ku oOydaromierocs 87 4acoB, B TOM YHCIIE:
00s13aTeIHbHON ayAUTOPHOM y4eOHOM HArpy3ku oOydaromierocs: 58 4acos;
CaMOCTOSATENbHOM paboThl 0Oyyvaromierocs 29 yacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUTIJIAHBI

2.1. O0bem yueOHOM JUCHMILVINHBI U BUAbI Y4e0HOI Pa0d0ThI

Ounas dhopma 00yueHUs

Bun yueOHoit padoThbI

Oovem uacos

MaxkcumanbHasi ydeOHasi HArpy3Ka (Bcero) 87

O0s13aTesibHAsi ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 58

B TOM YHCJIE:

7a60paTOpHBIC paOOTHI He
IPETYCMOTPEHO

MPaKTHYECKHE PaOOTHI 24

KoHTponbHbIE paboThI He
IPETYCMOTPEHO

CamocrosiTesibHasi padoTa 00y4awierocs (Bcero) 29

B TOM YHCJIE:

1.BrimonHenue nomManieit paboTsl 20

2. [loaroroBka pedepaTon 9

Wrorosas arrecranus B popme sk3amena B 11 cemectpe

3aounas hopma o0yyeHuUs

Bup yyeOHoOI padoThI

Oo6vem uacos

MaxkcuMasbHasi yyeOHast HArpy3Ka (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 sk3ameHa Ha | kypce oOyueHus




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

HaumenoBanme pazgenoB u | Copaep:kanue yueOHOro MaTepuasa, NpaKkTHYeCKHe 3aHATHS, CAMOCTOATeJbHAs padoTa o0yyaromuxcss | O0beM | YpoBeHb
TEeM YacoB | OCBOCHMS
1 2 3 4
Brenenne Conep:xaHue yue0HOIr0 MaTepHuaJa 2 2
Marematrka 1 Hay4HO-TEXHUYECKHUIl Mporpecc; HOHATHE O MAaTeMaTHIeCKOM MOJIeTUpOBaHUU. Poslb MaTeMaTuKy B
MOJITOTOBKE CIIELIMAIMCTOB CPEHET0 3BEHA XKEJIE3HOIOPOIKHOTO TPAHCIIOpTa U OPMHUPOBAHUU OOIIMX U
npoecCHOHAIBHBIX KOMIIETSHIUH
CamocTosiTe1bHAsI padoTa 00y4aloHXCA 1
ITpopaboTka KOHCIIEKTOB 3aHATHH, y4eOHBIX M JOMOJHUTENIBHBIX N31aHUI (IT0 BOIPOCAaM K pa3JienaM U IilaBaM y4eOHBIX
W3JaHUN), TOUCK, aHAJIH3 U OlleHKa HH(OPMAINH N0 COJICPKaHNI0 YIeOHOTO MaTepraia
Pa3gea 1. JIuneiinas aaredpa 6
Tema 1.1. Kommiexkcubie yncia | Cogep:xxanue yueGHOro MaTepuasa 2 2
KoMIekcHbIe yiciia 1 MX TeoMeTpudeckas nHTepnperanus. JelcTBIS HaJ KOMIUIGKCHBIMU YHCJIaMH, 3aJaHHBIMH B
anrebpandeckoil U TpuroHomerpudeckoit popmax. [lokasarenpHast popMa 3amMCH KOMIUIEKCHOTO yucna. Dopmyita
Oiinepa. [IprMeHeHHEe KOMIUICKCHBIX YHCEI IPU PELICHUH NpodecCHOHANBHBIX 3a/1a4
IIpakTHyeckoe 3aHsITHE 2
KommekcHble yncia u [[eﬁCTBHSI HaJl HUMH. Pemenue 3aJauun JJIsl HaXOXKACHU MMOJTHOTO COMPOTUBJIICHUA
NIEKTPUUECKOM IIeNH IEPEMEHHOT0 TOKA ¢ MOMOIIBI0 KOMIUIEKCHBIX YHCEl
CamocrosiTesibHast padoTa o0y4arouuxcs 2
[TpopaboTka KOHCIIEKTOB 3aHATHIA, YUeOHBIX U JONOJHUTEIBHBIX U31aHHUH (110 BOIIPOCaM K pasJieliaM U rilaBaM y4eOHbIX
u3/1aHuil), HONUCK, aHAIK3 U OlIeHKa HH(OPMALUH 110 COAEPKAHUIO yueOHOro MaTepuaa.
HO}IFOTOBKa K MPAKTUICCKOMY 3aHATUIO
Pa3gen 2. OcHOBBI IMCKPETHOI 6
MaTeMaTHKH
Tema 2.1. Teopusi MHOKeCTB Copep:xaHue y4edOHOTro MaTepuasia 2 2
MHOXeCTBO ¥ ero 3JeMeHTHL. [1ycToe MHOXeCTBO, IIOJJMHOKECTBA HEKOTOPOTro MHOXecTBa. Onepannu Haj
MHOKECTBaMHU: IIepecedeHue, 00beJMHEeHNE, NonoaHeHre. OTHOIICHNS, MX BHIbI U CBOWCTBA. [lnarpamma Diiinepa—
Benna. UncnoBsle MHOXeCTBa. VIcTOpHS BOSHUKHOBEHHS MOHATHUS «rpad». 3aqadun, MPUBOAAIINE K NOHITHIO Tpada.
OCHOBHBIE MOHATHUS TeOpHH rpadoB. [IpuMEHeHIE TEOPHU MHOKECTB U TEOPHHU rpadoB NPH PEIICHUH
npodecCHOHAIIBHBIX 33/1a4.
IpakTnyeckoe 3ansTHE 2
IMoctpoenue rpada Mo yCIOBUIO CHTYAIIMOHHBIX 3a/1a4: B YIIPABICHUH HHPPACTPYKTYPAMHU HA TPAHCIIOPTE; B CTPYKType
BSaHMOHCﬁCTBHﬂ Pa3JINYHBIX BUI0OB TPAHCIIOPTA, B (bOpMI/IpOBaHI/II/I TEXHOJIOTMYECKOI'0 IMUKJIa OKCILTyaTallui MallluH 1
000pyI0BaHYs Ha JKEeJIe3HOIOPOKHOM TPAHCIIOPTe
CamocrosiTesibHAasi padoTa 00y4aOUIUXCSA 2

[IpopaboTka KOHCIIEKTOB 3aHATHH, YIEOHBIX U TOTOIHUTEIBHBIX N3JaHUH (TT0 BOIIPOCaM K pa3JiesiaM | IilaBaM yIeOHbIX
W3JaHUHN), TOUCK, aHAIHU3 U OLleHKa HH(OPMAIMH IO COACP)KaHUI0 YIeOHOTO MaTepHaia.

IMoaroToBka K NPaKTUUYECKOMY 3aHSITHIO.

OdopmireHne JI0KJ1aJI0B ¥ OJrOTOBKA MX K 3aIINTE




1 2 3
Pa3znen 3. MaTemaTndeckuii 45
aHaamn3
Tema 3.1. Iudpepenmmannnoe | Cogep:xxanue y4eOHOro Mmarepuasa 6
U MHTerpajibHOe UCYHCJIeHHe ITpousBonnas ¢ynkwH. ['eomeTpraeckuii 1 GU3MIECKHUI CMBICI TPOU3BOAHON (pyHKIMH. [IpHiiokeHe TpOn3BOJHOM
(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 GYHKIMS U €€ IPUIOKEHHUE JUTA BBIYUCICHHUS TE€OMETPHIECKIX, MEXaHMIECKNX U (PU3NUECKUX BEITHIHH
IIPU pEIIeHNH MPO(ECCHOHANBHBIX 3a/1a4.
Beruncienne reoMeTpHIECKUX, MEXaHHUECKUX U (PU3NYECKUX BETHYHH C IOMOIIBIO HHTETPAIBHOTO HCUUCICHUS TIPH
peneHnH npodeccHoHANBHBIX 33/1a4
CamocrosiTe1bHast 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 J0KJIAI0B U MOJITOTOBKA UX K 3alllUTe.
HOI[FOTOBKa K MPAKTUYCCKUM 3aHATUAM
Tema 3.2. OObIKHOBEHHbIE Copep:xaHue yueOHOTr0 MaTepuaJa 4
aupdepeHnHaIbHbIE Juddepennuanpapie ypaBHEHUS IEPBOTO M BTOPOTO nopsiaka. AnddepeHianbabie ypaBHEHUS € pa3ACIAIOINMUCS
YpPaBHEHHA niepeMeHHbIMHA. OTHOPOAHBIE YPaBHEHHUS NIEPBOTO MOpsiAKa. JIMHEHbIe OHOPOAHBIE YPaBHEHHUS BTOPOTO MOPSIIKA C
MOCTOSTHHBIMU K03 punmentamu. [IprMeHenne 00bIKHOBEHHBIX M hepeHInaNbHbIX YPaBHEHUH IIPU PEIICHUT
poeCCHOHAIBHBIX 33/1a4
IpakTnyeckne 3aHATHSA 4
Brruncienne paboThl, COOTBETCTBYIOIICH CMEIICHUIO ITOPIIHS, COAEPKAIIEToCs BHYTPH HIIMHPA HACOCA, IPH TOMOIIH
mddepeHInaNTEHOTO YPaBHEHHS.
Pewrenre nmpodeccroHa bHBIX 3a1a4 Ha BEIYUCICHHE H30TEPMHUYECKOTO PACIIMPEHUS ra3a Mo CPecTBaM
JuddepeHnnaIbHbIX YpaBHeHUH. Borunciienne paboThl CHIIbI, NPOU3BEACHHOM NP MPSIMOJIMHEHHOM JIBHIKCHUH
CamocTosiTe1bHast padoTa 00y4Yarouuxcs 4
[TpopaboTka KOHCIIEKTOB 3aHATHIA, YUeOHBIX U JONIOJHUTEIBHBIX U3/IaHHH (110 BOIIPOCaM K pa3JieliaM U rilaBaM y4eOHbIX
W3JJaHUH), TOUCK, aHAJIU3 U OLleHKa MH(OPMAIMH 0 COACP)KaHUIO Y4eOHOTO MaTepHania.
HO}II‘OTOBKa K IPAKTUYCCKUM 3aHATUAM.
OdopmireHne J10KJIaJI0B ¥ OJTrOTOBKA MX K 3aIINTE
Tema 3.3. Iupdepennuanbubie | CoaepxxaHue yueOHOro Mmarepuajia 4
YPaBHEHHs B YACTHBIX Huddepennuanbaple ypaBHEHNS B YACTHBIX TPOM3BOAHBIX. [IprMeHenne nugGpepeHInanbHbIX YpaBHEHUH B YaCTHBIX
NMPOU3BOIHBIX MIPOM3BOIHBIX NP PELIEHUH NPO(ecCHOHAIBHBIX 3a/1a4
IpakTHyeckoe 3aHATHE 2
Pemenne 3aad Ha cocTaBI€HNE MPON3BOACTBEHHOTO IJIaHA TP TUIAHUPOBAHUH TEXHOJIOTHYECKOTO ITUKIIA
OKCIUTyaTalluy MallH 1 o6opy}103aHI/m Ha TPaHCIIOPTE
1 2 3
CamocrosiTe1bHast padoTa 00y4al0OHXCH 3

Hpopa60TKa KOHCIICKTOB 3aHﬂTHI>i, qu6HLIX 1 JOIIOJIHUTCIIbHBIX I/IBHEIHI/Iﬁ (l'[O BOIpOCaM K pasjicjiaM U IJlaBaM y‘leGHHX

7




W3/1aHM), TOUCK, aHAJIN3 U OLIeHKa HH(OpMauy M0 COAEPKaHUIO yueOHOro MaTepHana.
OdopmIieHne 10KJIAI0B U MOJTOTOBKA UX K 3allHTe.
IToaroroBKa K MPaKTUIECKOMY 3aHITHIO

Tema 3.4. Psaabl

Copep:xaHue yuedOHOro MaTepuaJia
UYucnossie pagsl. [Ipu3Hak cX0IUMOCTH YHCIOBOTO psina o JJamam6epy. PasmosxeHne mogsIHTErpanbHOM QYHKINH B
psz. Crenennsle psapl Maknopena. [IpuMeHeHne YHCIOBBIX PSIOB MPH PEIICHUN Npo(ecCHOHABHBIX 33134

IIpakTnyeckoe 3aHsATHE
OreHKa pe3yabTaToOB TECTOBOTO AKCIEpUMEHTa 3()(HeKTHUBHOCTH paboThl MEXaHN3MOB U 00OPYIOBaHUS JKEJIE3HO-
JIOPO’KHOTO TPAaHCIOPTA IO CPEACTBAM OIPEAEICHNSI CXOIMMOCTH YHCIOBOTO psijia 1o npusHaky damambepa

CamocTosiTe1bHAsI padoTa 00y4Yarouuxcst

ITpopaboTka KOHCIIEKTOB 3aHATHH, yICOHBIX M JOIOIHUTENBHBIX U3IaHUH (I10 BOIIPOCaM K pasiesiaM U IilaBaM y4eOHBIX
W3/aHM), TOUCK, aHAIN3 U OlIeHKa WH(OpMaluy Mo CoAepKaHUI0 yueOHOro MaTepHana.

IToaroToBKa K MPaKTUYECKOMY 3aHITHIO

Perienue pa3nuyHbIX TPOPECCHOHANBHBIX 3a/1a4; OMPEICICHUE METOIOB U CIIOCOOOB MX PEIICHHS; OI[CHKA UX

3¢ (GEKTHBHOCTH U KaueCTBa

Pa3gen 4. OcHOBBI Teopun
BEPOSITHOCTEH 1
MaTeMATH4YeCKON CTATUCTHKHU

12

Tema 4.1. Teopust
BepOsATHOCTe

Coaep:xkanue yueOHOro MaTepuaJa

IMonsTre kOoMOMHaTOpHOM 3anaun. PakTopuain uncia. Bunsl coequHeHuit: pa3MeleHns, IepecTaHOBKU, COUCTaHHs, UX CBOHCTBA.
[MpumeHeHne KOMOMHATOPHKH NIPH PEIIEHUH TPOGHECCHOHATBHBIX 33/1a4.

CryualfHBIH SKCIIEPHMEHT, JIEMEHTapHbIE HCXOABL, cOOBITHS. ONpeaeneHne BepOITHOCTH: KIaCCHIECKOe, CTATUCTHIECKOE,
TEOMETPUYECKOE; YCIOBHAS BEPOSTHOCTh. TE€OpeMBI CIIOKEHUS U YMHOXKEHHUS BeposiTHOCTEH. PopMyIia MOJTHONW BEPOSTHOCTH.
Dopmyna beprymmm. CayuaiiHble BeTHYHHBI, 3aKOHBI UX PACIIPEAENICHUS U YHCIOBbIE XapaKTepUCTHKH. MaTeMaTndecKoe 0XHUIaHne
u qucnepcust. [IpuMeHeHne Teopur BepOSITHOCTEH PH PeIIeHNH NPOoeCcCHOHATBHBIX 3a/1a4

IIpakTnyeckune 3aHATHSA

Pemenne KOM6I/IHaT0pHBIX 3a/iav Ipu opraHu3aniu TEXHUYCCKOMN OKCIUTyaTalluui MallliH 1 060pyﬂ0BaHHH Ha XKCJIC3HOJOPOKHOM
TpaHCIopTe.

Pemenne 3aa4 Ha HaXOXACHUE BEPOATHOCTU COOBITHSA TIpHU U3YYCHUHU U TITITAHUPOBAHNUHU TEXHOJIOT'MYECKOr'0 UKJIA SKCIUTyaTallun
MAIlIUH U 000pyI0BaHUS KEJIC3HOIOPOKHOT0 TpaHcmopTa. OnpeaencHne cpeJHEKBAAPATUIHON CKOPOCTH IS pacyeTa BeTHYHHBI
BO3BBIIICHUsI HAPY)KHOTO PEIIbCa

CaMocTosiTe1bHast padoTa 00y4yaloMXcs

Cucrematndeckas mpopadOTKa KOHCIIEKTOB 3aHATHH, y4eOHOH U JOTIOIHUTEIBHON JIUTEpaTypHl (II0 BOTIPOCcaM K paszenaM yaeOHOiH
JUTEPATYPBHI, TJIaBaM yIeOHBIX IIOCOOHH, COCTaBICHHBIX MTPEMOJaBATEIEM).

IToAroToBKa K MPaKTHYECKUM 3aHATUSIM M 3aIlUTe MPAKTUYECKUX 33/IaHUH C HCIIOIb30BaHUEM PEKOMEH AL PETIoiaBaTes.
Pemenne pa3nnuHbIX MpodecCHOHANBHBIX 3a1a4; ONPEACICHHEe METOJOB U CIIOCOO0B X PELICHHs; OlIeHKa X (P (PEKTHBHOCTH U
KayvecTna.

OdopmiteHne TOKIaJ0B U MOJrOTOBKA HX K 3alIUTe

1

Pa3nen 5. OcHoBHBIE
YHCACHHBIE METOIbI

15

Tema 5.1. Uncnennoe
auddepeHnpoBaHne

Coaep:xanue yueOHOro MaTepuasa
[Monsitre o yncnennom nuddepenumpoannu. opmyisl npubIKEHHOT0 U HepeHINPOBaHNsI, OCHOBaHHBIE HA

8




HHTEPHOIAIMOHHBIX Gopmynax Hetorona. [Ipumenenue uncnenHoro quddepeHuupoBanus Npyu penieHnn
npodecCHOHAIBHBIX 33/1a4

IIpakTHyeckoe 3aHATHE
Pemenre 3aga4u Ha cocTaBlICHHE MPOM3BOACTBEHHOTO MJIaHA IIPU MJIAHUPOBAHUH TEXHOJIOTMIECKOTO IIUKIIA
9KCIITyaTally MAIMH 1 000pyI0BaHHS HAa TPAHCHOPTE.

CamocTosiTe1bHAsI padoTa 00y4Yarouuxcst

ITpopaboTka KOHCIIEKTOB 3aHATHH, yI€OHBIX U JOMOJTHUTEIBHBIX N3AaHUH (110 BOIIPOCAM K pa3/iesiaM U IJIaBaM ydeOHbBIX
W3JaHUN), TOUCK, aHAIHM3 U OLleHKa HH(OPMAIUH IO COACP KaHUI0 YIeOHOTO MaTepHaia.

Pemenne pa3nuuHbIX IpohecCHOHANBHBIX 3aa4; ONPEIEICHAE METOI0B 1 CIIOCOOO0B MX PELICHUS; OIICHKA X

3¢ (PEKTHBHOCTH U Ka4eCTBA.

OdopmireHHe T0KJIaI0B ¥ MOJrOTOBKA MX K 3aIIHUTE

Tema 5.2. UncieHnHoe pemeHue
00bIKHOBEHHBIX
audpdepeHInATBHBIX
YPaBHeHMit

ConepxaHue y4eGHOTo MaTepuaJja

[NonsiTre o yncineHHOM penleHun AuddepeHIraIbHBIX ypaBHeHHH. MeTon Diinepa 11l peleHns: OObIKHOBEHHBIX
i depeHnnanbHbIX ypaBHeHui. [IpuMeHenne MeTo1a YMCIIEHHOTO pelieHus An(pGepeHINaIbHBIX YPAaBHEHHI TIPH
peneHnr npodecCHOHANBHBIX 33/1a4

IIpakTHyeckoe 3aHATHE
OmnpeneneHns KOJIMIEeCTBa DIICKTPOIHEPTHH, 3aTPAYEHHO Ha TATY NOE3/10B, B 3aBUCUMOCTH OT ILJIaHa U MPOQHIIS TyTH
MIOCPEACTBOM MeToza Difniepa u penieHusi 0OBIKHOBEHHbIX TU((epeHINaTbHbIX yPaBHEHHH

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 IpoheccHoHaNbHbIX 3a/1a4; ONpeIeICHHE METOA0B 1 CIIOCOOO0B MX PEIICHHS; OIIEHKA UX
s¢exTuBHOCTH 1 KadecTBa. OdopMIIeHHE JOKJIAI0B M IIOATOTOBKA HX K 3aIUTE

Tema 5.3. Uncaennoe
HHTEerpupoBaHue

Coaep:xkanue yueOHOro MaTepuaJa

[MonsiTHe 0 YKCIEHHOM WHTErpUpOBaHUU. DOPMYIIbI YUCIEHHOTO HHTETPUPOBAHUS IIPSIMOYTOJIbHUKA U TPaIleIui.
®opmyna Cumricona. AGCOTIOTHAS HOTPEIIHOCTE TIPH YHCICHHOM HHTETpHpoBaHuU. [IpuMeHeHne YnciIeHHOTO
WHTErPUPOBAHUS JUISl pellieHNs: TPOPECCHOHATBHBIX 3a1a4

CamocrosiTesibHAast padoTa 00y4arOUIUXCH

[TpopaboTka KOHCIIEKTOB 3aHATHIA, YUeOHBIX U JONOJHUTEIBHBIX U3/IaHHH (110 BOIIPOCaM K pa3JieliaM U rllaBaM y4eOHbIX
U3JaHKU ), TOUCK, aHAJIM3 U OLIEHKA HH()OPMAIIHH 10 COJCPKAHUIO YIEOHOr0 MaTepuara.

Pemrenre pa3nuuHbix podhecCHOHATBHBIX 3a/1a4; ONpe/ie/IeHHE METOI0B U CITIOCOOOB MX PEIICHUS; OIIEHKA UX

3¢ EKTUBHOCTH U Ka4eCTBa.

IMoaroroBka k 3auery

Bcero

87




3AOYHASA ®OPMA OBYUYEHUA
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HaumenoBanue pa3aesioB u
TeM

Coaepxxanne y4e0HOro MaTepuaJia, NpaKTHYeCKUe 3aHATHSA, CAMOCTOSITeJIbHasi padoTa
odyuyawuuxcs

O0BeM yacoB

Yposenb
OCBOEHUS

BBenenune

Copep:xaHue y4edOHOro MaTepuaJia

Martemartyka 1 Hay4YHO-TEXHIHYECKHUI Iporpece; MOHATHE O MaTeMaTHYECKOM MOJIeITNPOBaHUH. Pob
MaTeMaTHKH B IIOJTOTOBKE CIICLIHAIICTOB CPEAHETO 3BEHA HKEJIC3HOJOPOKHOTO TPAHCHIOPTA U
(hopMHUPOBaHNH OOITHX ¥ MPO(ECCHOHATHHBIX KOMITETCHINH

2

CamocTosiTe1bHAsI padoTa 00y4aloHXCH
[TpopaboTka KOHCIIEKTOB 3aHATHI, y4EOHBIX M JOMOIHUTSIILHBEIX U31aHUH (110 BOIPOCAM K paszaenaM U
rJIaBaM Y4eOHBIX W3/IaHUI), TOUCK, aHAJIM3 U OlIeHKa HH(OPMAIIMH 110 COAEP)KAHUI0 YIeOHOr0 MaTepHraia

Pasnea 1. Jluneiinas aaredpa

15

Tema 1.1. KoMniekcHbIe YHcIa

Conep:xaHue y4eGHOro MaTepuaja

KomMmiiekcHple ynciia U ux reoMETpuICCKasa NHTCPIIpETALIUA. HeﬁCTBHH HaJa KOMIIJICKCHBIMU 4YHCJIaMU,
3aIaHHBIMH B aITeOpandeckoil 1 TPUrOHOMeTprUecKoi Gopmax. [lokasarensHas Gopma 3amucu
KoMIuIekcHOTo uncia. Popmyna Jitnepa. [IpuMeHeHHe KOMIUICKCHBIX YUCET IPH PEIICHUH
npodecCHOHANBHBIX 3314

IIpakTnuyeckoe 3ansaTueNe 1
KomrmnexcHble uncnia u AeficTBUs Hal HUMU. Penienne 3a1a4un A7l HaXOXKJICHHS TTOJTHOTO COTPOTHUBIICHHSA
IIEKTPUUECKOH [ETH MEPEMEHHOT0 TOKA C TOMOIIHI0 KOMIUIEKCHBIX YHCE

CamocrosiTesibHasi padora 00y4arouuxcs

ITpopaboTka KOHCIIEKTOB 3aHATHH, YUCOHBIX U JJOMOJIHUTENBHBIX U3aHUH (110 BOIIPOCaM K paszesiaM 1
IJIaBaM y4eOHBIX W3aHUI), TOUCK, aHAIN3 U OIIeHKa HH(OpPMANNH [0 COAEPKaHUIO yaeOHOTO MaTepHana.
[ToaroroBKa K MPakTUYECKOMY 3aHATHIO

12

Pa3nea 2. OcHOBBI IMCKPETHOM
MATEeMATHKH

15

Tema 2.1. Teopust MHOKeCTB

Coaep:xkanue yueOHOro MaTepuasa

MHOoXecTBO U ero neMeHThl. [IycToe MHOXXeCTBO, TOAMHOXKECTBA HEKOTOPOT0o MHOXKecTBa. Onepannu Haf
MHOKECTBaMU: NepecedeHne, 00beAnHeHNe, fonoiHeHne. OTHOIICHUS, UX BHBI U CBOWCTBA. [luarpamma
Oiinepa—Benna. Yucnossie MHOXeCTBA. McTOpus BOSHUKHOBEHHS HOHATHS «Tpad». 3a1aun, IPUBOISIINE K
noHsTHIo rpada. OCHOBHBIE MOHATHUSI TeopuH rpados. [IpuMeHeHne TEOpUU MHOXKECTB U TeOpHH rpadoB
IIPU PEUICHNH NPO(eCcCHOHATBHBIX 3a/au.

IMpakTnyeckoe 3aHsiTHe Ne2

IMoctpoenue rpada Mo yCIOBUIO CHTYAIIMOHHBIX 3a/1a4: B YIIPABICHUH HHPPACTPYKTYPaMHU Ha TPAHCIIOPTE;
B CTPYKTYpE B3aUMOJCHCTBHUS Pa3IMYHBIX BUIOB TPAHCIIOPTA; B (POPMUPOBAHUH TEXHOJIOTHYECKOTO ITHKIIA
AKCILTyaTalluy MAlIvH ¥ 000pYyTOBaHUS HA )KEJIE3HOJOPOIKHOM TPAHCIIOPTE

CamocrosiTe1bHast padoTa 00y4YalonuXcs

[TpopaboTka KOHCIIEKTOB 3aHATHH, YUeOHBIX U JJONOJIHUTEIBHBIX U3/1aHUH (10 BOIIPOCaM K pasjesiaM 1
IJIaBaM y4eOHBIX N3/IaHUif), TOUCK, aHAJIN3 U OlleHKa HH(OPMALUH 110 COAEP)KaHUIO yueOHOro MaTepHana.
[ToaroroBka K MPaKTUYECKOMY 3aHSTHIO.

OdopmIiieHre JOKIAI0B W MOATOTOBKA WX K 3aIlIUTe

12

Pa3znen 3. MaTemaTn4eckuii
aHAJIN3

11

18




Tema 3.1. IuddepennnainHoe
H HHTerpajibHOe HCYHCIIeHUe

Coaep:xkanue yueOHOro MaTepuasa

[TpousBonnas ¢pynkuuy. ['eomerpuyueckuii 1 GU3NUECKUN CMBICI POU3BOHON (QyHkuunu. IIpunoxenue
MIPOU3BOTHON (PYHKIIMH K PEIICHHUIO Pa3INIHbIX 3a1a4. HTerpupoBanue GyHKIuid. OnpenereHHbIi
uaTerpan. @opmyna Herorona—Jleitoaumna. [Tpuoxenne onpeaeIeHHOro HHTETpaia K PemIeHNI0
pas3INIHBIX NPO(ECCHOHATBHBIX 3a/1a4

IIpakTnyeckoe 3ansaTne Ne3

[TpousBonHast GYHKIWS U €€ MPHIOKEHNE JUTS BBIYHUCICHHS T€OMETPHIECKUX, MEXaHHIECKUX H
(du3HYECKNX BEIMYUH MPU PELICHUH TPO()ECCHOHANBHBIX 3a/1a4.

BeruncieHne reoMeTpHIECKUX, MEXaHHUECKUX U (PU3NYECKUX BETWYHH C IOMOIIBIO HHTETPAIEHOTO
WCYUCIICHUS ITPY PEIICHUH MPOoeCcCHOHATBHBIX 337124

CamocrosiTe1bHast padoTa 00y4Yaronuxcst

[TpopaboTka KOHCIIEKTOB 3aHATHH, YUeOHBIX U JJONOJIHUTEIbHBIX U31aHUH (110 BOIIPOCaM K pasjesiaM 1
IJlaBaM y4eOHBIX W3JIaHUiT), TOUCK, aHAJIN3 U OlleHKa HH(OPMAIUH [0 COAEPKaHUI0 yueOHOTO MaTepHana.
Odopmienne 10KIax0B U NOATOTOBKA UX K 3allUTE.

IToAroToBKa K NPAaKTHYECKUM 3aHITHAM

Tema 3.2. OObIKHOBEHHbIE
nuddepeHunanbHble
ypaBHeHus

CaMocTosiTe1bHast padoTa 00y4Yaronuxcst

[TpopaboTka KOHCIICKTOB 3aHATHIA, y4EOHBIX M JOMOJHUTESIBHBIX U3IaHUH (110 BOIPOCAM K pasaenaM
rJ1aBaM y4eOHBIX H3JaHUM), IIOUCK, aHAIIN3 U OLICHKa HH(POPMALMH 10 COJICP)KaHUI0 y4eOHOTO MaTepHana.
[ToAroToBKa K MPaKTHYSCKAM 3aHATHSM.

OdopmIireHre NOKIIAIOB U IIOATOTOBKA X K 3amure. AnddepeHnnaibHble ypaBHEHHS IEPBOTO U BTOPOTO
nopsaka. AnddepeHnpansHpie ypaBHEHHS ¢ Pa3ASIIIOMIMMECS epeMeHHBIMU. O THOPOIHBIC yPaBHEHHS
nepBoro nopsiaka. JIMHeHHbIe 0JJHOPOIHBIC YPABHEHHS BTOPOTO MOPSIIKA C MOCTOSHHBIMH
koa(punrentamu. [IpumeHeHre 0OBIKHOBEHHBIX AU GepeHINATBHBIX YPAaBHEHUH IPU PELICHUH
npodeCcCHOHAIBHBIX 33/1a4

IMpakTnyeckoe 3ausiTue Ned

Brrancnenue paboThl, COOTBETCTBYIOUIEH CMEIIEHHIO MOPIIHS, COAEPIKAIErocsl BHYTPH IMIMHIpPA HAcOCa,
pu oMou fuddepeHnaIbHOT0 YpaBHEHHS.

Pewrenre nmpodeccroHa bHBIX 3324 Ha BEIYUCICHHE H30TEPMHUYECKOTO PACIIMPEHUS ra3a Mo CpecTBaM
i depeHnnanbHbIX ypaBHeHUH. Beraucinenne paboThl CHIIbI, IPOU3BEACHHOI MPHU MPSIMOJIMHEHHOM
JBIKEHUH

Tema 3.3. Iuddepenuuaibubie
YPaBHEHHs B YACTHBIX
NMPOHU3BOIHBIX

CamocrosiTesibHAsi padoTa 00y4arOUIUXCH

[TpopaboTka KOHCIIEKTOB 3aHATHH, YU€OHBIX U JJOOJIHUTENbHBIX N3/1aHUH (10 BOIIPOCaM K pasjiesiaM 1
rJIaBaM y4eOHBIX W3JIaHUI), TOUCK, aHAJIN3 U OlIeHKa HH(OPMAIUH [0 COAEP)KaHUIO yaeOHOTO MaTepHana.
OdopmireHne 10KIa10B U MOJATrOTOBKA MX K 3aIIHTE.

[MoaroroBka K MPaKTUYECKOMY 3aHATHIO

HuddepennnanpHie ypaBHEHHS B YaCTHBIX IPON3BOAHBIX. [IprMenenne auddepeHnnanibHbIX ypaBHEHUI
B YACTHBIX IPOM3BOIHBIX ITPH PEUICHUH NPO(eCcCHOHAIBHBIX 3a/1a4

Tema 3.4. Paabl

CamocrosiTesibHAasi padoTa 00y4aOUIUXCSA

[IpopaboTka KOHCIIEKTOB 3aHATHH, YIEOHBIX U TOTIOIHUTEIBHBIX N3JaHUHN (TT0 BOIIPOCaM K pa3ienaM
rylaBaM y4eOHbIX U3aHUH), TIOUCK, aHAJIN3 U OI[CHKA HH()OPMAIIMH 10 COACPKaHUI0 YIeOHOrO MaTepuaa.
HO)IFOTOBKa K l'lpaKTI/I‘-IeCKOMy 3AHATHUIO

Penienne pa3nuaHbIX TPOPECCHOHANBHBIX 3a/1a; OMPEICICHNE METOI0B U CIIOCOOOB MX PEIICHUS; OI[CHKA
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uX 3PEKTUBHOCTH U KaueCTBa

Yucnoseie psiapl. [Ipu3Hak cxoauMocTH YMCiIoBoro psija o Janamb6epy. Pasnoskenue noasrerpaibHon
¢byukimu B psin. Crenenusie psiapl Makiiopera. [IpuMeHeHne YHCIOBBIX PSIOB MIPH PEIICHUN
poeCCHOHATBHBIX 3a7ad

Pa3gen 4. OcHOBBI Teopun 15
BEpPOSAATHOCTEH U
MATEeMATHYECKOH CTATHCTHKH
Tema 4.1. Teopus CamocTosiTe1bHAsI padoTa 00y4Yarouuxcst 15 3
BepOSITHOCTEIA [onsTHE KOMOMHATOPHOM 3a1aun. DakTopHaN Yncia. Buabl coeMHeHHN: pa3MeeHus, TEPECTAHOBKH, COUCTAHUS, UX

CBOICTBA. HpI/IMeHeHI/IC KOM6HHaTOpHKH IIpy pEHICHUN HpO(i)eCCI/IOHaJ'H)HLIX 3aJga4.

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

CTaTUCTUYECKOEC, TCOMETPHUICCKOE; YCIIOBHAA BEPOSATHOCTD. TeopeMm CJIOJKCHHUSA U YMHOXKCHUSA BepOS{THOCTeﬁ.

dopmyna nonHoit BeposTHOCTH. Popmyia beprymmu. CiaydaiiHple BETUYUHBL, 3aKOHBI UX PaclpeeieHUs U YHCIIOBbIC

XapakTepUCTUKU. MaremaTuueckoe oxkuaHue u nucnepcus. [IpuMmenenue Teopuu BEpoSITHOCTEN IIPY PEeLIEHUN

po¢ecCHOHATBHBIX 32124

CucreMaTtndeckasi npopadOTKa KOHCIIEKTOB 3aHATHH, y4eOHOH U JOTOIHUTEIBHON JINTEPaTypHl (110 BOIPOCaM K

pasjenam y4eGHOIl IMTepaTypel, IaBaM y4eOHBIX II0COOUH, COCTABICHHBIX IPEIO/aBaTeIeM).

HOZ[FOTOBKa K IPAaKTUYCCKUM 3aHATHUAM U 3alIUTE NMPAKTUYCCKUX 3aﬂaHHfI C UCIIOJIb30BAHUEM peKOMeHZ[aLII/Iﬁ

Hpero/iaBaTelis.

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

3¢ PEKTUBHOCTH U KayecTBa.

OdopmiieHre TOKIa0B U MOJrOTOBKA HX K 3aIIUTe
Pazgen 5. OcHoBHBIE 18
YHCJEHHBbIE METObI
Tema 5.1. YucjeHHoe CamocrosiTesibHAst padoTa 00y4arouIuxcs 6 2
auddepeHIpOBAHUE [Monsitre o yncnenHom nuddepeHunpoBanuu. opmysisl TpUOIMKEHHOTO AU HEPEHIUPOBAHMS,

OCHOBaHHBIEC Ha MHTEPHOJSIHMOHHBIX (popMmynax Hetorona. [Ipumenenune yucieHHoro auddepeHunpoBaHus

IIPU PELIeHNH NPOo(ecCHOHANBHBIX 3a1a4

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

rIIaBaM y9eOHBIX U3JaHUH), TIOUCK, aHAIN3 U OLleHKa HH()OPMAIHH 1O COACP KaHUI0 YIeOHOTO MaTepHaia.

Pemmenne pa3nuaHBIX TPOPEeCCHOHANBHBIX 33149, OTPEICICHNE METOIOB U CIIOCOOOB MX PEIICHUS; OIICHKA

uX 3PEKTHBHOCTH U Ka4eCTBA.

OdopmileHHe TOKIAJOB U MOATOTOBKA UX K 3aITUTE
Tema 5.2. Unciaennoe pemenue | CamocrosiTesbHast padoTa 00y4yaommuxcst 6 2
00bIKHOBEHHBIX [NonsiTre o uncneHHOM penteHun AnddepeHINaIbHEIX ypaBHeHIH. MeTon Difnepa 11s pemeHus 2
nuddepeHIHAIBLHBIX 0OBIKHOBEHHBIX U] depeHInanbHbIX ypaBHeHU . [IpuMeHeHne MeTo/1a YMCIEHHOTO PELIeHHsI
YPaBHeHM I nuddepeHnrnanbHEIX YpaBHEHUH ITPH PELICHNHN POo(ecCHOHANBHBIX 33124

[IpopaboTka KOHCIEKTOB 3aHATHH, YIEOHBIX U IOTIOIHUTEIBHBIX N3JaHUHN (TI0 BOIIPOCaM K pa3zienaM u
rJIaBaM y4eOHbIX U3aHNI), TIOUCK, aHAJIN3 U OI[eHKa HH(POPMAIINH 110 COACPKAaHII0 YIeOHOTO MaTepraa.
[ToaroToBka K MPaKTHIECKOMY 3aHITHIO.

Pemenne pa3nnaHbIX TpoQeCcCHOHANBHBIX 3a/1a4; OTPEIeICHNE METOIOB U CIIOCOOOB MX PEIICHUS; OI[CHKa
nx 3¢dextrBHOCTH U KayecTBa. OopmIiieHHE TOKIIa10B U MTOrOTOBKA MX K 3aIIUTE
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Tema 5.3. UuncieHHoe HHTer-
pupoBaHme

CamocTosiTe1bHast padoTa 00y4alouXCs

[MonsiTre 0 yncIeHHOM HHTErpUpoBaHUU. POPMYIIBI YUCIEHHOTO UHTETPUPOBAHUS NTPSIMOYTOJIbHUKA U
tpanenuii. @opmyna CuMicoHa. AGCOIOTHAS TOTPEITHOCTH MPH YHCICHHOM HHTETPHUPOBAHHH.
[TpuMmeHeHne YHCIEHHOTO HHTETPUPOBAHNUS VIS PEIICHHs TPO(ECCHOHATIBHBIX 3a1a4

ITpopaboTka KOHCIIEKTOB 3aHATHH, YI€OHBIX U JOMOIHNUTEIBHBIX N3aHUH (TI0 BOIIPOCAM K pa3zenaM u
TJIaBaM y9eOHBIX U3aHUH), TIONUCK, aHAJIN3 U OI[eHKa HH(POPMAIIH 110 COACPKAaHII0 YISOHOTO MaTepraa.
Pemenre pa3nuuHbIX TPo(heCCHOHANBHBIX 3a/1a4; OMPEIEIICHNE METOA0B 1 CIIOCOOOB MX PELICHUS; OLIEHKA
nX 3PEKTHBHOCTH U Ka4eCTBA.

IIpnmepHas TemMaTHKa cOO0IIeHUH (I0K/JIa10B) NPUKJIAJHOIO XapaKTepa:

HcTopus cTaHOBJIEHUS TEOPUH UCCIIEAOBaHUS ONepalnii Kak HayKH.

Teopus pacnucanus.

MeToabl NIaHUPOBAHMUS.

[TpumeHeHne TeOpHUn UCCIeIOBaHMs OTIEpalMil TPH pellieHUH TPO(deCcCHOHANIBHBIX 33a]a4 B 00J1aCTH
(hOpPMUPOBAHUS TEXHOJIOTHUYECKOTO IIUKJIA SKCIUTyaTalld MAIIHH U 000pyI0BaHHS Ha TPAaHCIIOPTE
(ynpaBneHne HHPpacTPyKTypaMH Ha 5KEJIC3HOAOPOKHOM TPAHCIOPTE).

CtpyKTypa U B3anMOIEHCTBHE Pa3INYHbIX BHJOB TPAHCIIOPTA.

[TpuMeHeHne cuCTEM OIIEHKH Ha/Ie)KHOCTH M 0€30HaCHOCTH paboT Ha JKEIE3HOJ0POKHOM TPAaHCIIOPTE

Bcero

87

J1st XapaKTepUCTUKH YPOBHS OCBOCHHS y4eOHOTO MaTepralia UCIOJIb3YIOTCS CIeIyIoIue 0003HAYeHUS:

1.— o3HakoMuTENbHBIN (y3HABaHNUE paHEE N3YUYEHHBIX OOBEKTOB, CBOWCTB);

2.—penpoTyKTUBHBIN (BBITOJHEHHUE ACATEIBHOCTH TI0 00pasily, MHCTPYKIIUU MK TIOJ PYKOBOJCTBOM)
3.—TpOYKTHUBHBIN (MJIAaHUPOBAHUE U CAMOCTOSATENILHOE BBIMOJIHEHHUE JeITeIbHOCTH, pellIeHHe TPOOIEMHBIX 33134
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3. YCJIOBUS PEAJIN3AIIAU ITPOTPAMMBI YUEBHOM JJUCHUTLIAHBI

3.1 TpeboBanusi K MUHMMAJbHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00eCIeYeHUI0

VYyeonas mucummimHa EH.01 Tlpukinagnas MareMmatuka peanusyercs B y4eOHOM
kabuHete [IpukiiagHON MaTeMaTUKH.

O6opynoBaHue yueOHOTO KaOMHeTa:

MOCaI0YHbIE MECTa MO KOJIUYECTBY O0yUarOIINXCS;
pabouee MECTO Mpeno1aBaTesis;
METOJMYECKUE MAaTEPUAJIbI 1O JUCHUILINHE.

TexHuueckue cpencTsa 00ydeHus padoyero MecTa MpernoaaBaTeis: KOMIBIOTEPHOE
0o00opy/noOBaHuEe, KOTOPOE JOJDKHO COOTBETCTBOBATH COBPEMEHHBIM  TpeOOBaHUSAM
0€30MacHOCTU U HAaJIEKHOCTU, MPEayCMaTPUBaTh BO3MOXKHOCTh MHOTO(DYHKIIMOHATHLHOTO
UCIIOJB30BaHUsl KaOWHETa, C IeJNbl0 HW3YYECHHS COOTBETCTBYIOIIECH JIUCIUIUIMHBI,
MYJIbTUMEIUIHOE 000pyI0BaHUE (MPOEKTOP M MPOEKIIMOHHBINA dKpaH WM WHTEPAKTUBHAS
JI0CKa), JIOKaJbHasl CEeTh C BBIXOA0M B Internet.

HanmMenoBanue crnenuaibHOTO MOMEIICHUS: y4ueOHas ayauTopusi JJis MpPOBEICHUS
MPAKTUYECKUX 3aHATUM, TPYNIOBBIX KOHCYJIbTAllM, WHAWUBUIYAIbHBIX KOHCYJbTALlUU,
TEKYIIErOo KOHTPOJIS, MPOMEXKYTOYHOM aTTecTallid, OCHAIIEHHbIE O0OpY/IOBaHUEM H
TEXHUYECKUMHU CpPEICTBaMU OOYy4YeHHs, a TaKK€ UWUTAJIbHBIM 3a1, MOMEIICHUEe s
CaMOCTOSITeNIbHON paboThl, ¢ goctynoMm K cetu «MuaTtepuer» nu DUOC. OcHaIeHHOCTh:
KOMIUIEKT yueOHOM mMeOenu, HOyTOYK, MPOEKIIMOHHOE 000py0BaHue (MYJIbTUMEIUMHBIN
IPOEKTOP U DKPaH).

IlepeyeHb JIMIIEH3HMOHHOTO M CBOOOJHO PACHPOCTPAHAEMOI0 NMPOrPAMMHOIO
o0ecneyeHus:

MSWindows 7

MSOffice 2013

Kaspersky Endpoint Security for Windows

Yandex Browser (GNU Lesser General Public License)

7-zip (GNUGPL)

UnrealCommander (GNUGPL)

[Ipu w3ydeHun JUCHUIUIMHBI B (dopmaTre »dJICKTPOHHOTO OOy4YeHUss C HcC-
nojp3oBanueM JJOT

Heorpanunuennas Bo3aMoxHOCTh Joctyna oOydaromerocs k DMOC u3 mo0oit Touku,
B KOTOPOM wHMeeTcs JOCTyll K HWHGOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON  CETH
«nTepuer (nanee - cetb «MITHTEpHETY»), KaK HAa TEPPUTOPUU OpPTAHU3AIINH, TaK U BHE €€.

Hoctyn k cuctemam BuseokoHdpepenticpszu INOC.

3.2 UndopMmaunonHoe odecnevyeHne o0yueHust

[lepeuenn UCTIOJIB3yEeMBIX yUeOHBIX U3JIaHWH, HuTepHeT-pecypcoB,
JOTIOTHUTEIHHOU JTUTEPATYPHI

Y4ebHOo-MeToMuecKoe 00eCTieueHnEe JUCITUTITHBI

3.2.1 OcHOBHBbIE HICTOYHUKH

1. CenoBa, H. A. JluckperHas maTtemaTuka [DIEKTPOHHBINH pecypc]: ydeOHoe
nocobue / H. A. CenoBa. — Caparos: A#i [Tu Op Menua, 2018. — 67 ¢c. — ISBN 978-5-
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4486-0069-2. — TekcT: HMeKTpOHHBIH // DnexTpoHHO-OMOMmoTeuyHass cuctema I[PR
BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/69316.html. — Pexxum noctyna:
JUTsl aBTOpU3Hp. Tosib3oBaTeneil. - DOI: https://doi.org/10.23682/69316 1o mapouo.

2. BeperennukoB, b. M. JluckperHas MatremaTuka [ DJIEKTPOHHBIN pecypc]: yueOHoe
nocooue mis CIIO / b. M. BeperennukoB, B. 1. benoycora; mon pemakumeit H. B.
Uykcunoit. — 2-e uszn. — CaparoB, EkarepunOypr: IIpodoOpazoBanue, Ypanbckuid
dbenepanpubiii yauBepcuret, 2019. — 131 ¢. — ISBN 978-5-4488-0404-5, 978-5-7996-
2858-1. — TekcT: 27eKTpOoHHBIA // DnekTpoHHO-OubmmoTeunas cucrema [IPR BOOKS:
[cafiT]. — URL: https://www.iprbookshop.ru/87799.html. — Pexum nmoctyma: s
aBTOpU3Up. monb3oBareneit. - DOI: https://doi.org/10.23682/87799 mo maponro.

3. CenoBa, H. A. Jluckpernass matremMatuka [DIEKTPOHHBIA pecypc]: yueOHHK s
CIIO / H. A. Cenoga, B. A. CenoB. — Caparos: IIpodobpazoBanue, 2020. — 329 ¢c. —
ISBN 978-5-4488-0451-9. — TekcT: 27IeKTpOHHBIH // DIEKTPOHHO-ONOIMOTEYHAS CUCTEMA
IPR BOOKS: [caiir]. — URL: https://www.iprbookshop.ru/89997.html. — Pexum
JOCTyma: sl aBTOpu3up. moisb3oBareneil. - DOI: https://doi.org/10.23682/89997 1o
apoJIio.

4. Cenona, H. A. Jluckpernas Maremaruka. COOpHUK 3a/1au [ DIEeKTpOHHBIN pecypc]:
npaktukyM 11 CIT1O / H. A. Cenora, B. A. Cenos. — CapatoBs: [Ipodo6pazoBanue, 2020.

— 319 ¢. — ISBN 978-5-4488-0506-6. — Tekct: SJeKTpOHHBIA // DIEKTPOHHO-
OoubMoTeuHas cucrtemMa IPR BOOKS: [caitT]. — URL.:
https://www.iprbookshop.ru/89998.html. —  Pexum  pmoctyma: st aBTOPHU3HP.

nosib3oBateneit. - DOI: https://doi.org/10.23682/89998 1o napouto.

5. A6nynnuna, K. P. Maremaruka [DnexktpoHssiil pecypc]: yueonuk ana CIIO / K.
P. A6aymmmna, P. I'. MyxameraunoBa. — Caparos: [IpodobpaszoBanne, 2021. — 288 ¢. —
ISBN 978-5-4488-0941-5. — TekcT: 37IeKTpOHHBIH // DIEKTPOHHO-ONOIMOTEYHAS CUCTEMA
IPR BOOKS: [caiit]. — URL: https://mwww.iprbookshop.ru/99917.html. — Pexwum
J0CTyMa: JUJIsl aBTOPU3UP. MOJIb30BATENEH 10 MapOJIIO.

6. TerpyamBuiu, E. B. Matemartuka. Yacts 1 [DneKTpoHHBIN pecypc]: MpakTUKyM /
E. B. TerpyamBunu, B. B. EpmoB. — 2-e u3ag. — Mocksa: A#i [lu Ap Meaua, 2021. —

204 c. — ISBN 978-5-4497-0748-2. — Tekcr: DIEKTPOHHBIA // DIEKTPOHHO-
oubnuoTeuHast cucrema IPR BOOKS: [caiiT]. — URL:
https://www.iprbookshop.ru/99095.html.  —  Pexum  mocTyma: [t aBTOPHU3HP.

nosib3oBateneit. - DOI: https://doi.org/10.23682/99095 mo mapouto.

3.2.2 JlonojiHUTEIbHbIE HCTOYHUKH

1. KouetkoBa, M. A. Marematuka. [Ipaktukym [DIEKTpOHHBIN pecypc]: yueOHoe
nmocoobue / WM. A. KouerkoBa, X. M. Tummomxo, C. JI. Cene3enb. — MuHCK:
PecnyOnukanckuii MHCTUTYT npodeccuoHanbHoro oopazosanus (PUII0O), 2018. — 505 c.
— ISBN 978-985-503-773-7. — TeKcT: 3NeKTpOHHBIA // DIEKTPOHHO-OMOIMOTEUHAs
cuctema IPR BOOKS: [caiir]. — URL: https://www.iprbookshop.ru/84874.ntml. —
Pexxum noctymna: i aBTOpU3HP. MOJIb30BaTENEH MO MapoJIIo.

2. AmmartoB, A. B. Marematuka [DnekTpoHHBIH pecypc|: ydueOHOe mocodue s
CIIO / A. B. AnmaroB. — 2-e u3g. — Capatos: IIpodoOpazoBanue, Aii [lu Op Menua,
2019. — 162 c. — ISBN 978-5-4486-0403-4, 978-5-4488-0215-7. — TeKcCT: 2IeKTPOHHBII
// DnexkrpoHHO-OmOmmoteynass  cucrema [PR BOOKS: [caiit]. —  URL:
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https://www.iprbookshop.ru/80328.ntml. —  Pexum goctyma: s aBTOPHU3HP.
M0JIb30BATENIEH 10 apOoJIIO.

3. KopobeitnukoBa, 1. FO. Maremaruka. Teopus BeposiTHOCTEH [DIEKTPOHHBIN
pecypce]: yuebHoe mocobue mna CIIO / U. 0. KopobeitnukoBa, I'. A. TpybOenkas. —
Capartos: [IpodoOpazoBanue, 2019. — 154 c¢. — ISBN 978-5-4488-0344-4. — Tekcr:
ANIEKTPOHHBIN // DnekTpoHHO-Oubnnoreynas cucrtema [PR BOOKS: [caiiT]. — URL:
https://www.iprbookshop.ru/86073.html. —  Pexxum  goctyma: s aBTOPH3HP.
nosib3oBateneit. - DOI: https://doi.org/10.23682/86073 1o mapoito.

4, JIuckpeTHasi MaTeMaTuKa [DJIeKTpOHHBIN pecypc]: yuedHoe mocodbue ms CIIO /
. II. bononypuna, T. M. OtpsiBankuna, O. C. Apanosa, T. A. Orypuosa. — Caparos:
[Tpodobpazosanue, 2020. — 107 ¢. — ISBN 978-5-4488-0706-0. — TeKcT: 3MeKTPOHHBIH
/" DnextpoHHo-OMOmuoreunas  cucrema [PR BOOKS: [caiit]. —  URL:
https://www.iprbookshop.ru/91863.html. —  Pexum  pgoctyma: mjisi  aBTOPHU3HP.
M0JIB30BATEJICH 110 TTAPOJIIO.

5. beipaun, A. I1. Maremartuka [neKkTpoHHbIN pecypc]: npaktukym / A. I1. beipaus,
A. A. Cupopenko, O. A. CokonoBa. — Boponex: BoOpOoHEXCKHIl TOCyIapCTBEHHBIN
texuuueckuit yauepcutet, ObC ACB, 2021. — 167 ¢. — ISBN 978-5-7731-0923-5. —
Tekcr: snexkTpoHHBIA // DnekTpoHHO-OuOMMoTeunas cucrema IPR BOOKS: [caiiT]. —
URL: https://www.iprbookshop.ru/111470.html. — Pexwum nmoctyma: ajis aBTOPU3HP.
M0JIB30BATEJICH 110 TTAPOJIIO.

3.2.3 [lepuoanyeckue U3AaHUs

1. I'ynok [Tekct]: exxeqneBHas TpancnopTHas raszera (2020, 2021, 2022, 2023 rr.) —

1200 k3.

2. XKene3HoiopoxkHBIN TpaHCHOPT [TEKCT]: eKeMEeCSYHbI HAYyYHO-TEOPETUUECKUN
TEeXHUKO-IKOHOMHUeckuil sxypHau (2020, 2021, 2022, 2023 rr.) — 60 3K3.

3. Tpancnopt Poccum [Tekct]: Bcepoccuiickas TpaHCIOPTHAsA €XEHEAEIbHas
uHdopMaImoHHO-aHanuTHIeckas razera (2020, 2021, 2022, 2023 rr.) — 240 k3.

4. Ilyte m myTeBoe Xo3sicTBO [Tekcr]: exemecsunsiid xypHan (2020, 2021, 2022,
2023 rr.) — 60 2K3.

3.2.4 [TlepeueHb npodecCHOHANBHBIX 0a3 JaHHBIX M HWH(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM:

1.  Math.ru: Maremaruka u oopazoBanue. — http://www.math.ru.

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

3. EqWorld: Mup matematuueckux ypaBHeHuit. — http://eqworld.ipmnet.ru.
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4. KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHUS YUYEBHOUN

JUCHUTLIAHBI

Pe3yabTarsl 00y4yeHus

OcHOBHBIE TOKA3ATEJIH OLEHKU

®opMBbI M METOAbI KOHTPOJIS

(ocBOeHHBIE YMEHMH, pe3yJabTaToB U OLIeHKH pe3yJIbTaToB
YCBOCHHbIE 3HAHUA) o0yuyeHust
yMeTb:
IPUMEHATE [IpumeHeHne  MaTeMaTUYECKUX 9KCHEPTHOE  HAOIIOJCHUE
MaTeMaTHYECKHE METO/IbI MeTONIOB MU (HEepeHINATBLHOTO U Ha TPAKTUYECKUX 3aAHATUSX,
MHTETPAJIBHOTO MCYHCICHUSA IS OLICHKa  YCTHOIO  OIpoca,

muddepeHInanbHOTO U

HHTErpaTEHOTO pelIeHus PO eCCUOHATBHBIX COOOIIEHUH UIU JOKIAI0B
3ajad.

WCUUCIICHUS JJIS1 PELICHUS

po¢eCCHOHATBHBIX

3aj1a4;

MPUMEHATh  OCHOBHBIE [Ipumenenue OCHOBHBIX
MOJIOKEHUS TEOpUHU MOJI0KEHUW TEOPUU BEPOSITHOCTEN U
BEPOATHOCTEMN u MaTeMaTHYeCKOM  CTaTHUCTHKHA B
MaTeMaTH4eCKOM PO eCCUOHAIBHON NEATEIHHOCTH.
CTaTUCTHUKU B
npodeCcCuOHAIBHON
JICSITEIILHOCTH;

HCIIOJIb30BaTh IPUEMBI Hcnonw3oBanue IIPUEMOB U
u METOIBI METOJIOB MaTeMaTUYECKOI'0 CHHTE3a
MaTeMaTH4YeCKOTO H aHaan3a B pa3IMYHBIX
CHHTE€3a W aHajau3a B PO eCCUOHANTBHBIX CUTYaIIHSIX.
pa3IMYHBIX
po¢eCCUOHATBHBIX
CUTYaIHX.

3HATh:

OCHOBHBIC IIOHATHUA H
METOJBI MAaTEMAaTHYCCKO-
JJOTHYCCKOT'O CHHTE3a H

OCHOBHBIC MOHSATHS H MCETOJABI
MATEMATHUYICCKO-JIOTHYCCKOI'O
CHMHTC3a MW a”Hallku3a JIOTHYCCKUX

aHanusa JIOTUYECKUX YCTPOWCTB.
YCTPOMCTB;

CIIOCOOBI peleHus CriocoObl pemeHust MPUKIAIHBIX
IMPUKIIAAHBIX 3a1a4 3a1a4 METOA0M KOMIIJIEKCHBIX
METOAOM  KOMIUIEKCHBIX YHUCel.
qucell.

DKCIIEPTHOE  HAOIIOJCHHE
Ha HpaKTI/I‘IGCKI/IX 3aHATUAX,
OIICHKa  yCTHOTO  OIpOca,
COOOIIEHHI WK TOKJIAI0B
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5. HEPEYEHbB UCITOJB3YEMBIX METOAOB OBYUYEHUA

5.1TlaccuBHbIE:

- JICKITUYU TPAJUIIMOHHBIC O€3 IPUMEHEHUSI MyJIbTUMEINIHBIX CPENICTB U O3

pa3gaToYHOro MaTepuaa,;

- IEMOHCTpAIHs Y9eOHBIX (UITHMOB;

- pacckas;

- CEMHUHAPHI, MPEUMYIIIECTBEHHO B BUAC OOCYKIEHHUS JOKIAI0B CTYICHTOB 10 TEM KN

WHBIM BOTIPOCAM;

- CaMOCTOSITEIbHBIC U KOHTPOJIbHBIE PAOOTHI;

- TeCTHI;

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

5.2 AKTHBHbIE 1 HHTEPAKTHBHbIE:

- paboTa B rpyImnax;

- yueOHast TUCKyCCHs;

- JICJIOBBIE U POJIEBBIC UTPHI;

- UTPOBBIC YIIPAKHEHUS;

- TBOPYECKHUE 3aJaHUS;

- KPYTJIbIe€ CTOJIBI (KOH(EPEHIINH) C UCIIOJIb30BAHUEM CPEACTB MYJIbTUMEINA;

- peleHue MpooOJIeMHBIX 3a/a4;

- aHaJIN3 KOHKPETHBIX CUTYAIIHH;

- METOJ MOJTYJIBHOTO O0yUYEHUS;

- MPAKTHYECKHUI SKCTIEPUMEHT;

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