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1. MACHIOPT PABOYEM IMPOT'PAMMBI YYEBHOM JUCIUILIAHBI
«IIpukaagHas MaTeMaTHKAa»

1.1. OOaacTh npuMeHeHHs padoyeil MPOrpaMmbl

PabGouass mnporpaMmma y4yeOHOM JUCHMIUIMHBI ~ SIBJIIETCS YacTbl0  OCHOBHOM
o0pa3oBaTeNbHON MpOorpaMMbl TOJATOTOBKH CIIELIUAIMCTOB CpPEAHEro 3BeHa (nanee —
[IIICC3) B coorBerctBUU ¢ GI'OC no cnenumansHocTu (cnenuanbHocTaM) CITO 08.02.10
CTpouTEeNbCTBO KENE3HBIX JOPOT, MyTh U MyTEBOE XO3SICTRO.

1.2. Mecto yyeOHou nucuuniinnbl B cTpykrype IIIICC3:
JUCIUIIIMHA OTHOCHUTCS K MAaTeMaTHYeCKOMY M OOIIEeMY €CTeCTBEHHOHAYYHOMY
y4eOHOMY IHKITY.

1.3. Heau u 3agaumn y4eOHOM AMCHMILIMHBI — TPeOOBaHUS K pe3yJbTarTaM
OCBOCHUSA Y4eOHOM TMCIUIIIUHbI:

B pesynbTraTe ocBoeHUs1 y4€OHOM TUCIUIUIMHBI O0yJarOUUNCS T0KEH YMETh:

— NPUMEHATh MaTeMaTH4YeCKHe METOolbl NU((EPEHIIMATBLHOTO U HUHTETPAIbHOIO
WCUUCIICHUSI IJ1 penieHus npodeccuoHalbHbIX 3a/1a4;

— TIPUMEHATh OCHOBHBIC TMOJIOKEHUS TEOPUH BEPOSATHOCTEH M MaTeMaTH4YeCKOH
CTaTUCTUKHU B MPO(ECCUOHATBHON eI TEHbHOCTH;

— HCIHOJIb30BAaTh MPUEMbl M METOJbl MAaTEMAaTUYECKOTO CHHTE3a W aHalau3a B
Pa3TUYHBIX TPO(HECCUOHATBLHBIX CUTYAITHX.

B pesynbTaTe 0CBOCHUS TUCIUTIIIMHBI 00YYAIOMUNCS JOJIKEH 3HATh:

— OCHOBHBIE TOHATHUSI U METOAbl MAaTEMAaTUYECKO-TOTUUYECKOTO CUHTE3a U aHaIu3a
JIOTUYECKUX YCTPOUCTB;

— CIIOCOOBI PEICHUS MPUKIAIHBIX 33724 METOJI0M KOMILUIEKCHBIX YHUCET.

B pesynaprate oOcCBOeHHUS y4eOHOW AUCIUIUIMHBI ~OOYYarOMIMICS  JOJDKEH
c(hOpMHUPOBATH CIAEAYIOIINE KOMIETCHIINU:

- obmume:

OK 01. BeiOupate crocoObl pelnieHus 3afad MpoPecCHOHAIbHON JeATEIbHOCTH
MIPUMEHUTEBHO K Pa3JIMYHBIM KOHTEKCTaM;

OK 02. Mcrnonbs30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHAIN3a U MHTEPIIPETALINU
nHpopmaruu ¥ UHPOPMAIIMOHHBIE  TEXHOJOTWHM  JJISI  BBINIOJHEHUS  3ajad
poheCCHOHAIBHON JISATEIIbHOCTH;

OK 03. I[InanupoBaTh W peaqnM30BbIBATH COOCTBEHHOE MPOPECCHOHAIBHOE W
JUYHOCTHOE PAa3BHUTHE, NPEANPUHUMATEIBCKYIO NEATEIbHOCTh B MpOodecCuoHaATHHOM
cdepe, UCTOIB30BaTh 3HAHUS MO ()MHAHCOBOW TPAMOTHOCTH B PAa3IMYHBIX >KU3HEHHBIX
CUTYyalUsX;

OK 04. DddexTnBHO B3aUMOJICHCTBOBATh U Pa0OTAaTh B KOJJICKTHBE U KOMaH/IC;

-npoheccruoHaTbHBIC:

[1K 1.1. BeInmoaHATE pa3inuyHble BUIbI T€0/I€3UUECKUX CHEMOK.

[1IK 1.2. O6pabaThiBaTh MaTepHUAIIbl T'€OJIE3NYECKUX CHEMOK.

[IK 3.1. OOGecneunBaTh BBINOJHEHUE TPEOOBAHMK K OCHOBHBIM JJIEMEHTAM U
KOHCTPYKIIMHU 3€MJISTHOTO TMOJIOTHA, NIEPEE3/I0B, MyTEBbIX U CUTHAJIBHBIX 3HAKOB, BEPXHETO
CTPOEHUS My TH.



[IK 3.4. DkcrmyaTupoBaTh CpPEACTBA JIUATHOCTUKHU JKEJIE3HOJOPOXKHOTO IMYyTH M
COOPYKECHUHU.

[IK 4.1. IInanupoBarh pabOTy CTPYKTYpPHOIO MOJpa3JeieHHs MPU TEXHUYECKOU
AKCIUTyaTalu, 00CTyKMBAaHUN U PEMOHTE ITyTH, UCKYCCTBEHHBIX COOPYKEHUH.

B pamkax mporpamMMmbl y4yeOHOW JUCHUIUIMHBI —pealu3yeTcss Iporpamma
BOCIIUTAHUS, HAIIpaBJieHHas Ha (POPMUPOBAHUE CIIEIYIOIIUX JIMYHOCTHBIX PE3yJIbTATOB:

JIP.2 TlposBnsironuid aKTUBHYIO TPaXTAHCKYIO TMO3ULHIO, JEMOHCTPUPYIOIINM
IPUBEPKEHHOCTh MPUHIIUIIAM YECTHOCTH, MOPAIOYHOCTH, OTKPBITOCTH, 3KOHOMHUYECKH
AKTUBHBIN U YYACTBYIOLIHUN B CTYyIEHUECKOM U TEPPUTOPUAIIBHOM CAMOYIIPABICHUH, B TOM
YylyCcl€ Ha YCIOBUAX JOOPOBOJBYECTBA, MPOAYKTHUBHO B3aUMOJCUCTBYIOIIMK U
YY4acCTBYIOIIMI B J€ATEILHOCTH OOIIECTBEHHBIX OpraHU3allnid;

JIP.4 IlposBnsrommii ©W AEMOHCTPUPYIOIIMN YBaXXEHUE K JIIOAIAM Tpy[a,
OCO3HAIOUIMI EHHOCTh COOCTBEHHOTO Tpyaa. CtpeMsiiuiics K (OpPMUPOBAHUIO B CETEBOM
cpelie JMYHOCTHO U MPO(eCCHOHATBHOTO KOHCTPYKTUBHOTO «IU(POBOTO ClIEay;

JIP.23  Tlomyuyenue  oOydYarOUIMMHUCS  BO3MOXKHOCTH  CaMOPACKpBITHS U
camopean3anys JM4HOCTH;

JIP.30 OcymiecTBISOMMN MOUCK W HCHOJIb30BaHHE WH(OpMAIU, HEOOXOIUMOM
it 5PEKTUBHOTO BHITIOJIHEHUS PA3IMYHBIX 3a71a4, TPOPECCUOHATBHOTO U JIMYHOCTHOTO
pa3BUTHS.

1.4. KoiuyecTBO 4acoB Ha OCBOCHHE padoueil mporpaMMbl y4eOHOM TUCIHUIJIMHBI B
COOTBETCTBUM € Y4eOHbIM miianoMm (YII):

MaKCUMaJbHOW y4eOHOM Harpy3ku o0yuaroierocsi 87 4acoB, B TOM YHUCIIE:
00s3aTeNIbHON ayAUTOPHOM y4eOHOM HArpy3Ku o0ydaromerocs: 58 4acos;
CaMOCTOSITENIbHOM paboThl 0Oyuaromierocs 29 4acos.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUILJIMHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI U BUBI Y4eOHOH PadOThI

Ounas dhopma 00yueHus

Buna yuyeoHoit padoThl

Oovem uacos

MakcumaJjibHasi yueOHasi Harpy3ka (Bcero) 87

Oo0s3aTeIbHAA ayAUTOPHAA Y4eOHAsl HArpy3Ka (Bcero) 58

B TOM YHCJIE:

1a00paTOpHBIE paOOTHI He
IPEyCMOTPEHO

MPAKTHYECKUE PadOThHI 24

KoHTposbHbIE paboThI He
IPEyCMOTPEHO

CamocrosiTeibHas padoTa o0yuawierocs (Bcero) 29

B TOM YHCJIE:

1.BrimoraeHne foMantHeit paboThsl 20

2. I[logroroBka pedepaToB 9

Wrtoroas arrecranus B popme 3x3amena B III cemectpe

3aounas hopma o0yueHus

Bup yueOHoi1 padoThI

Oovem uacos

MaxkcumanbHasi yueOHasi HArpy3Ka (Bcero) 87
Oo0s13aTeIbHAA ayUTOPHAA y4eOHAs HArpy3Ka (Bcero) 12
B TOM YHCJIE:

MPAKTUYECKUE 3AHATUSA 4
CamocrosiTeibHas padoTa o0ydaruerocs (Bcero) 75

B TOM 4HUCJIC:

1.BeimosiHeHue gomariHei paboThl

2.KonTtponbHbie pabOThI

3. I[loaroroBka pedepaToB

Hrorosas arrecraius B popme sk3ameHa Ha [ kypce oOydeHust




2.2. TemaTu4ecKUi IJIAH U COAePKaHNe y4eOHOM AucuunIuHbl IIpuKIaiHasg MaTeMaTHKA

HaumenoBanme pazgenoB u | Copaep:kanne yueOHOro MaTepuasia, NpaKkTHYeCKHe 3aHATHS, CAMOCTOATebHAs padoTa o0yyaromuxcss | O0beM | YpoBeHb
TEeM 4acoB OCBOCHMHS
1 2 3 4
BBenenue Copep:xaHue yuedOHOro MaTepuaJia 2 2
MaremaTtHKa 1 HayJHO-TEXHHIECKHUI MPOrpecc; MOHATHE O MaTEMaTHIeCKOM MOJICTUPOBaHUU. POiIb MaTeMaTHKy B
MOJITOTOBKE CIIELIMAIMCTOB CPEHET0 3BEHA XKEJIE3HOIOPOIKHOTO TPAHCIIOpTa U GOPMHUPOBAHUU OOIINX U
podeCcCHOHANBHBIX KOMIIETEHINI
CamocrosiTe1bHast padoTa 00y4Yarouxcst 1
IIpopaboTka KOHCHIEKTOB 3aHATHH, Y4eOHBIX U TOTONTHUTEIbHBIX H3JaHUH (TI0 BOIIPOCaM K pa3jiesiaM U IflaBaM y4eOHbIX
W3aHMIT), MOUCK, aHAIM3 U OlICHKAa WH(OpMalWK [0 COASPIKAHUIO YUeOHOr0 MaTepHaa
Pa3nea 1. Jluneiinas aaredpa 6
Tema 1.1. Kommiekcubie yucia | Coaepxxanue ydeGHOro Mmarepuasia 2 2
KomMrekcHbIe yncia 1 uX reoMETpuICCKasa NHTCPIIpETALIUA. HeﬁCTBHﬂ HaJa KOMIIJICKCHBIMU 4YHCJIaMHU, 3aJaHHBIMH B
anredpanveckoil 1 TpuroHoMeTpuueckoit popmax. IlokazarensHas popma 3anmucu KOMIUIEKCHOTO yncnia. Popmyia
Oiinepa. [IpuMeHeHnEe KOMIUIEKCHBIX YHCEI IIPU PEIICHUH PO ECCHOHANBHBIX 33/1a4
IIpakTHueckoe 3aHsITHE 2
KomrmnekcHsle uncnia u geficTBUs Hal HUMH. Pemenne 3aqadun A7l HaX0XJICHHS TTOJIHOTO CONPOTHBIICHHS
IIEKTPUUYECKOH [ETH MEPEMEHHOT0 TOKa C TOMOIIHI0 KOMIUIEKCHBIX YHCE
CamocrosiTesibHAst padoTa 00y4arOIIUXCH 2
[TpopaboTka KOHCIIEKTOB 3aHATHH, y4€OHBIX U JONOJIHUTENbHBIX N3aHUH (110 BOIIPOCAM K pasjiesiaM U IlaBaM y4eOHbIX
W3/aHMI), TOUCK, aHAIN3 U OlIeHKa WH(OpManuy Mo CoAepKaHUIo yueOHOro MaTepHana.
HOZ[FOTOBKa K IMPAKTUICCKOMY 3aHATUIO
Pa3gen 2. OcHOBBI JUCKPETHOI 6
MaTeMaTHKH
Tema 2.1. Teopust MHOKeCTB Coaep:xanue yue0HOT0 MaTepuasa 2 2
MHOKeCTBO U ero aneMeHThl. [IycTtoe MHOXKECTBO, MOAMHOXKECTBA HEKOTOPOro MHOKecTBa. Onepaiuu HaJ
MHOXKE€CTBaMHU: TiepeceueHne, oobeuHeHne, aonoHeHue. OTHOIIEHUs, X BUJBI U CBOMCTBA. uarpamma Ditnepa—
Benna. YuncnioBbie MHOKecTBa. VICTOpHSI BOSHUKHOBEHHMS TIOHATHS «rpady. 3a1auu, IPUBOASIINE K MOHATHIO rpada.
OcHoBHbIe MOHATHS TeopuH rpados. [IpuMeHeHne TEOpUU MHOXKECTB U TEOPHH rpad)oB MPH PELICHHH
npodecCHOHAIBHBIX 33/1a4.
IIpakTHyeckoe 3aHATHE 2
[MocTpoenue rpada 1o ycinoBHIO CUTYaIllMOHHBIX 33/1a4: B YIIPABJICHHN HHPPACTPYKTYPaMH Ha TPAHCIIOPTE; B CTPYKTYpE
B3aUMOICHCTBUS Pa3IMYHbBIX BHOB TPAHCIOPTA; B (POPMUPOBAHUH TEXHOJOIMYECKOTO IIMKJIA IKCIUTyaTallii MaIliH 1
000pyIoBaHUsI Ha XKeJIEe3HOIOPOKHOM TPAHCIIOpTe
CamocrosiTe1bHast padoTa 00y4YaroUXCs 2

[IpopaboTka KOHCIIEKTOB 3aHATHIA, YYeOHBIX U TOTIOJHUTEIBHBIX U3aHUH (IT0 BOIIPOCaM K pa3jieliaM U TJaBaM yUeOHBIX
U3aHKUIN ), TOUCK, aHAIKM3 U OllEHKa MH(OPMAIIMHK 110 COACPIKAHUIO YIeOHOr0 MaTepHaa.

IloaroroBka K NpakTU4ECKOMY 3aHSTUIO.

OdopmiieHre JOKJIAI0B ¥ MOATOTOBKA MX K 3aIHUTE




1 2 3
Paszgen 3. MaremaTH4eckuii 45
aHaamn3
Tema 3.1. Iudpepenmmansnoe | Coaep:kanue y4e0HOro MaTepuasa 6
W MHTErpajbHoOe NCYHCIeHHe [MpousBonnas ¢pyHkuuy. ['eomerpuueckuid 1 GU3NUECKUN CMBICI IPOU3BOAHOM (yHKIMH. [IpHioskeHre IpOU3BOAHOM
(YHKIMHY K PELICHUIO pa3InuHbIX 33/1a4. HTerpupoBanue GpyHkuuid. OnpeneneHnsii uaTerpain. ®@opmyna Herorona—
Jletiouuna. [lpusoxeHne onpeesIeHHOro HHTErpaia K PelIeHUI0 Pa3InyHbIX NTPo(decCHOHANIbHBIX 3a1a4
IIpakTHyeckne 3aHATHS 4
[MpousBosHast GYHKIMS U €€ IPUIOKEHNE JUTSl BBIYUCICHHS TE€OMETPHYECKUX, MEXaHHIECKUX M (PU3NUECKUX BEITUYHNH
TIPU peleHnH MPo(eCcCHOHANBHBIX 33/1a4.
BeruncieHne reoMeTpHIECKUX, MEXaHUUECKHUX U (PU3NYECKUX BETHYHMH C IOMOIIBIO HHTETPAIBHOTO HCUUCICHUS TIPH
penieHnH npodecCHOHANBHBIX 33134
CamocrosiTesibHAst padoTa 00y4aOIIUXCH 5
[TpopaboTka KOHCIIEKTOB 3aHATHH, YI€OHBIX U JOMOJIHUTENbHBIX U3AaHUH (110 BOIIPOCAM K pasiesiaM U IlaBaM y4eOHbIX
W3aHNH), TOUCK, aHAIN3 U OLIeHKa HH(OpManuy Mo CoAep)aHUI0 yueOHOro MaTepHana.
OdopmireHre TO0KIa10B U MOATOTOBKA MX K 3aIIHTE.
[ToaroroBKa K MPakTUYECKUM 3aHSTHSIM
Tema 3.2. OObIKHOBEHHbIE Copep:xaHue yueOHOTro MaTepHuaJia 4
auddepeHnaIbLHbIE JuddepeHnnanbpabie ypaBHEHHUS IEPBOTO M BTOPOTo nopsiaka. JnddepeHyanbable ypaBHEHUS € pa3AesIOIINMUCS
ypaBHeHUs nepeMeHHbIMUA. OTHOPOAHBIE YPaBHEHUS MIEPBOTO Mopsiika. JIMHeHHbIe OHOPOAHBIE YPAaBHEHUsI BTOPOTO MOPsIIKA C
MOCTOSTHHBIMU K0dddunmentramu. [IprMeHenne oObIKHOBEHHBIX qu(hepeHInanbHbIX YPaBHEHUI IPU PELICHUH
npodecCHOHAIBHBIX 33/1a4
IIpakTHYeckne 3aHATHS 4
Berumcienue paboThl, COOTBETCTBYIOIIEH CMELIEHHUIO MOPIIHS, COIEPIKAIIErocs BHYTPH LWIIMH/PA HAcOCa, IIPH OMOIIN
mddepeHInaNTEHOTO YPaBHEHHS.
Pemenne nmpodeccroHanbHBIX 3a7a4 Ha BEYHCIEHHE H30TEPMHYECKOTO PACIIMPEHHS ra3a Mo CPeCTBaM
1 epeHnnaTbHbIX YpaBHEHUH. Boranciienne paboThl CHIIbl, PONU3BEACHHON NPH MPSIMOJIMHEHHOM JIBH)KEHUN
CamocrosiTesibHAst padoTa 00y4aOIIUXCH 4
[TpopaboTka KOHCIIEKTOB 3aHATHH, yI€OHBIX U JONOJIHUTENbHBIX M3aHUH (110 BOIIPOCAM K pa3JiesiaM U IilaBaM y4eOHbIX
W3/aHUI), TOUCK, aHAIN3 U OlleHKa WH(OpManuy Mo coAep aHuio yueOHOro MaTepHana.
[ToaroroBka K MPakTUYECKHM 3aHSITHSIM.
OdopmIieHHe JI0KJIAJIOB U MOJI'OTOBKA UX K 3alITe
Tema 3.3. Iuddepennuanbunie | Coaepxxanue ydeGHOro Mmarepuasia 4
YPaBHEHMS B YACTHBIX JuddepeHnnanbHbie ypaBHEHUS B YaCTHBIX MMPOM3BOAHBIX. [IpiuMeHeHue audhepeHnnanbHbIX YpaBHEHUH B 4aCTHBIX
TIPOM3BOHBIX MIPOM3BOJIHBIX NP PELICHUH NPO(eCCHOHANBHBIX 3a/1a4
IIpakTHyeckoe 3aHATHE 2
Pemenne 3a1a4y Ha cocTaBlieHHE MPOM3BOACTBEHHOTO IIJIaHA TP MJIAHUPOBAHUN TEXHOJIOIMYECKOTO IIUKJIIA
9KCIITyaTallid MalIMH M 000pyI0BaHHs HAa TPAHCIOPTE
1 2 3
CamocTosiTe1bHast padoTa 00y4Yaronuxcs 3

Hpopa60TKa KOHCIICKTOB 3aHﬂTHI>i, y‘l€6HLIX 1 JOIIOJIHUTCIIbHBIX I/IB,HEIHI/Iﬁ (1'[0 BOIpoOCaM K pasjicjiaM U IiaBam y‘l€6HBIX
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W3JIaHWH), TTIONCK, aHAJTN3 U OlleHKa HH(POPMAIIIH TI0 COJIEPIKaHUI0 yaeOHOT0 MaTepuara.
OdopmiieHre TOKIAIOB U MOJATOTOBKA MX K 3aI[UTE.
[ToAroToBKa K MPaKTUYECKOMY 3aHSITHIO

Tema 3.4. Paabl

Conep:xanue yueOHOIr0 MaTepuaJia
Yucnossle psabl. [Ipu3Hak cxoquMocTH 4uciioBoro psaa no Janambepy. PasnoxeHue noabHTErpaibHON (DyHKINH B
psa. Crenennsle psapl Maxiiopena. [IpuMeHeHHe YHCIOBBIX PSJIOB IPH PELICHUU PO eCcCHOHATBHBIX 33184

IIpakTHyeckoe 3aHsITHE
OreHKa pe3yIbTaTOB TECTOBOTO AKCIEPUMEHTa 3()h(HEKTUBHOCTH pabOThl MEXaHU3MOB U 000PY/I0BaHUS JKEIIC3HO-
JIOPOXKHOTO TPAHCIOPTA O CPEACTBAM ONPEICICHHS CXOJAUMOCTH YUCIIOBOTO psijia 1o npusHaky [lamamOepa

CamocrosiTe1bHast padoTa 00y4Yarouxcst

ITpopaboTka KOHCIIEKTOB 3aHATHH, y9€OHBIX U JOIOIHUTENBHBIX U3IaHUH (I10 BOIIPOCaM K pasJiesiaM U IilaBaM yIeOHBIX
W3aHNH), TOUCK, aHAIN3 U OLIeHKa WH(OpManuy Mo CoAepKaHUI0 yueOHOro MaTepHana.

[ToaroroBka K MPakTUIECKOMY 3aHITHIO

Pemenne pa3nuuHbIX IpohecCnoHaANbHbIX 3a/1a4; ONpEIeICHHE METOA0B 1 CIIOCOOO0B MX PEIICHHS; OIIEHKa NX

3 )EeKTHBHOCTH M KadecTBa

Pasnea 4. OcHOBBI TeOpuHU
BEPOSITHOCTEH U
MaTeMATHYeCKO# CTATUCTHKHU

12

Tema 4.1. Teopus
BEpPOSATHOCTE

Conep:xanue yueOHOT0 MaTepuasa

ITonsitne KOM6HHaTOpHOI71 3aJa4uu. (DaKTOpI/IaJ'[ qucjia. BI/I,Z[I)I COCZ[I/IHGHI/Iﬁi pasMeuICHUs, IEPECTAHOBKH, COUETAHUSA, UX CBOMCTBA.
[IpumeHenne KOMOMHATOPHUKH IPH PELICHUH PO ECCHOHATBHBIX 3a/1a4.

Cry4yaliHbIil SKCIIEPUMEHT, 3JIEMEHTapHBIE HCXOABI, COOBITHA. OnpeaeneHne BEPOSITHOCTH: KIaCCHYECKOe, CTATUCTUIECKOE,
reOMETPUYECKOE; YCIOBHAsI BEPOSITHOCTh. TE€OpEMBI CII0KEHUS! M YMHOXKEHHUS BeposiTHOCTEH. DPopMyIia MOJTHONW BEPOSTHOCTH.
dopmyna beprymm. Cry4aiiHple BETMYNHBL, 3aKOHBI MX PACTIPEICIICHAS 1 YHCIOBBIE XapaKTePUCTHKH. MaTeMaTHIeCKOe OKUIaHIe
u pucnepeusi. [IpuMeHeHne TeopuH BEPOSITHOCTEH TPU pEIIeHHH PO eCCHOHATBHBIX 33124

IIpakTHYecKkue 3aHATHS

Penrenne KOMOHHATOPHBIX 33124 TP OPTraHU3aIMH TEXHUYECKON SKCIUTyaTal[ii MAlInH 1 000pyI0BaHKS Ha JKeJIE3HOIOPOKHOM
TpaHCIopTe.

Peurenne 3a1a4 Ha HAX0XK/ICHHE BEPOSTHOCTH COOBITHS IIPH M3YUCHUH ¥ TTAHUPOBAHHH TEXHOJIOTMYECKOTO [IMKIIA AKCILTyaTaliu
MalIiH 1 000pyJ0BaHHUS KENE3HOAOPOKHOT0 TpaHcnopTa. OnpeeneHne CpeaHeKBaIPaTHIHON CKOPOCTH IS pacyueta BeJIUYHHBI
BO3BBIILICHHS HAPYIKHOTO PENIbCa

CamocrosiTesibHAst padoTa 00y4aOIIUXCH

CucreMaTnyeckas mpopadOTKa KOHCIIEKTOB 3aHATHH, yueOHON U JOTIONHUTENEHON IUTEPaTypHl (10 BOIIPOCaM K pa3aernaM yaeOHOH
JIMTEpaTypBbl, riaBaM y4eOHBIX TOCOOHI, COCTABICHHBIX MPEIOIaBaTENIeM).

IToAroToBKa K MPaKTHYECKAM 3aHATHSIM M 3allUTe IPAKTUYECKUX 3a/IlaHUi C MCIIOJIb30BaHIEM PEKOMEH AL IIperoiaBaTes.
Pewrenne pa3nuyHbIX NpodecCHOHANBHBIX 3a/1a4; ONPEEICHIE METOJ0B 1 CIOCOO0B UX PEIICHHs; OLeHKa UX 3G ()EKTHBHOCTH U
Ka4yecTBa.

OdopmiieHne JOKIIAJI0B ¥ HOJIIOTOBKA MX K 3aILlHTE

1

Pa3nen 5. OcHoBHBIE
YUCJICHHBIE METObI

Tema 5.1. Uncnennoe
au¢depeHIpOBAHUE

Coaep:xanue yue0HOT0 MaTepuasa
[onsartue o yncneHHoM juddepenHimpoBanun. Popmynsl mpubIKeHHOr0 I depeHIInpoBaHNs, OCHOBaHHBIE Ha
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HHTEPHOIIHOHHBIX Gopmynax Heiotona. [IpuMenenne unciaenHoro nudGepeHInpoBaHus IPU pEIICHUN
poheCCHOHATBHBIX 33724

HpaKTuqecxoe 3aHATHEC
Pelienue 3aga4 Ha COCTaBICHHUE MPOU3BOJACTBCHHOTI'O IJIaHA MTPU MJIAHUPOBAHUN TEXHOJIOTUYCCKOTI0 IUKJIa
OKCIUTyaTalluy MallliH U OGOpy}lOBaHI/Iﬂ Ha TpaHCIIOPTE.

CamocrosiTe1bHast padoTa 00y4Yarouxcst

[TpopaboTka KOHCIIEKTOB 3aHATHH, Y4€OHBIX U JONOJIHUTEIbHBIX U3aHUH (110 BOIIPOCaM K pa3JieliaM U IlaBaM y4eOHbIX
W3/aHUI), TOUCK, aHAIN3 U OlIeHKa HH(OpMaLuK M0 CoAepKaHUI0 yueOHOro MaTepHana.

Pemenne pa3nuuHbIX IpohecCHOHANBHBIX 3a/1au; ONpeiesIeHHE METOA0B U CIIOCOOO0B MX PEIIeHHS; OlIeHKa UX

3¢ PEKTHBHOCTH U Ka4eCTBA.

OdopmiieHrE TOKJIAIOB M IMOATOTOBKA WX K 3aIlIUTE

Tema 5.2. UnciaenHoe peuieHue
00BIKHOBEHHBIX
auddepeHIUATBHBIX
YpPaBHeHMit

Coaep:xanue yueOHOro MaTepuaJia

IMonsTre 0 yncneHHOM penreHnn AndepeHaIbHEIX ypaBHeHNHA. Meton Diinepa At penieHust 00BIKHOBEHHBIX
i epeHnnanbHbIX ypaBHeHUH. [IprMeHeHne MeTo/1a YMCIIEHHOTO perIeHns AnGepeHINaIbHBIX yPaBHEHIH IPH
penieHnH npodecCHOHANBHBIX 33134

IIpakTHueckoe 3aHsITHE
OmnpeneneHns: KOJIMYEeCTBa dIIEKTPOIHEPIHH, 3aTPAYEHHOM Ha TATY MOE3/10B, B 3aBUCHMOCTH OT IUIaHa ¥ npoduiis myTtu
MOCPEACTBOM MeToza Diiiepa U penieHus] 00bIKHOBEHHBIX TU(depeHIHanbHbIX YpaBHEHUH

CaMocTosiTe1bHast padoTa 00y4Yaromuxcst

[TpopaboTka KOHCIIEKTOB 3aHATHIA, Y4eOHBIX U JONOJIHUTEIBHBIX U31aHUH (110 BOIIPOCaM K pasJieliaM U rllaBaM y4eOHBIX
W3/IaHUi1), TOUCK, aHAIN3 U OlleHKa WH(OpMaLuy Mo COAEpKAaHUIO yueOHOro MaTepHana.

[MoaroroBka K MPakTUYECKOMY 3aHSTHIO.

Pemenne pa3nuuHbIX MPodhecCHOHANBHBIX 3aJa4; OTPEIeICHHE METOJIOB M CIIOCOOOB X PEIICHHUS; OTICHKA MX
s¢dexTuBHOCTH M KauecTBa. OhopMIICHHE TOKIAI0B U MOJATOTOBKA MX K 3all[HTe

Tema 5.3. Uncaennoe
HHTETPUPOBaHHE

Coaep:xanue yueOHOTo MaTepuaJa

[NonsiTre 0 YMCIEeHHOM HHTETPUPOBaHNH. DOPMYIIBI YMCIEHHOTO HHTETPUPOBAHUS MTPSIMOYTOJIbHUKA U TPAIleIHi.
®opmyrna CumMiicoHa. AGCOIIOTHAS TOTPEITHOCTD PH YUCIICHHOM MHTETpHpOoBaHuU. [IpiMeHeHne YHCIIeHHOTO
MHTETPUPOBAHMUS JUISl pPeIICHNs TPOPECCHOHATBHBIX 3a1a4

CamocrosiTesbHAst padoTa 00y4aOIIUXCH

[IpopaboTka KOHCIIEKTOB 3aHATHA, YICOHBIX U TOTOJIHUTEIHHBIX U3IaHUH (IT0 BOIIPOCaM K pa3jeliaM U TJaBaM y4eOHBIX
W3JJaHUH), TOUCK, aHAJIM3 U OLleHKa MH(OPMAIMH 0 COACP KaHUIO y4eOHOT0 MaTepHana.

Perenne pa3nugaHBIX IpoQeCcCHOHANBHBIX 33/1a9; OTPEIEICHNE METOIOB 1 CIIOCOO0B MX PEIICHHUS; OIIEHKA UX
3(h(HEeKTHBHOCTH U KauecTBa.

IToaroroBka K 3auery

Bcero

87




3AOYHASA ®OPMA OBYUYEHUA
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HaumenoBanue pa3aesioB u
TeM

Coaepxxanue y4e0HOro MaTepuaJia, NpaKTHYeCKUe 3aHATHSA, CAMOCTOSITeJIbHasi padoTa
o0yuyawuuxcs

O0BeM yacoB

Yposenb
OCBOEHUS

BBenenue

Coaep:xanue yueOHOro MaTepuasa

MaTemaTHKa 1 Hay4HO-TEXHUUYECKHI Mporpecc; MOHITHE 0 MAaTEMAaTHYECKOM MOJAETUPOBaHuU. Posb
MaTeMaTHKHU B IOJTOTOBKE CIEIIMATUCTOB CPEIHET0 3BEHA JKEIE3HOJOPOKHOTO TPAHCIIOPTA U
(dhopMupoBaHUY OOITHX M MPOHECCHOHATBHBIX KOMIICTCHIUN

2

CamocrosiTe1bHast padoTa 00y4Yarouxcst
[IpopaboTka KOHCIIEKTOB 3aHATHIA, Y4EOHBIX U TOTIOHUATEIBHBIX 3JaHUH (TI0 BOIIPOCaM K pa3lienaM
IJ1aBaM YYeOHBIX M3JaHMI), TOUCK, aHAIN3 B OIICHKa HH(QOPMAIINH 110 COACPKAHUIO YISOHOTO MaTepraia

Paznea 1. JIuneiinas anredpa

15

Tema 1.1. KoMnjieKcHBIE€ YHCJIA

Coaep:xanue yueOHOro MaTepuaJia

KomrnekcHble unciia u MX reoMeTpruiecKkast iHTeprpeTanust. JeficTBIs Hal KOMIUIEKCHBIMH YHCIIaMH,
3aJjaHHBIMH B anreOpandecKoil n TpuroHomerpuieckoit popmax. [TokazarensHas Gopma 3anmcu
KoMIuTeKcHoro yncia. Gopmyna Diepa. [IpuMeHeHne KOMIIEKCHBIX YHCEN IIPH PEIICHUN
npodecCHOHAIBHBIX 33144

IIpakTnyeckoe 3ansaTHeNe 1
KommnekcHble yncna u JelcTBUS HaJ HUMU. PerieHue 3a1a4uu A1 HaX0XKIEHHS TOJTHOTO COMPOTUBIICHUS
ANEKTPUUYECKOH IIeNH IePEMEHHOI0 TOKa C TOMOIIBI0 KOMIJICKCHBIX YHCE

CaMocTosiTe1bHast padoTa 00y4Yaromuxcst

IIpopaboTka KOHCIIEKTOB 3aHATHH, Y4EOHBIX U TOTOIHUTEIBHBIX N3JaHUH (TI0 BOIIPOCAM K pa3ienaM H
IJ1aBaM y4eOHBIX M3JaHM), TOUCK, aHAJIN3 U OIIEHKa HH(OPMAIINH M0 COACPKAHHUIO YIeOHOTO MaTepuraa.
IToAroToBka K NpakTUYECKOMY 3aHSATHUIO

12

Pa3gen 2. OcHOBBI JUCKPETHOI
MaTeMaTHKH

15

Tema 2.1. Teopust MHOKeCTB

Coaep:xanue yueOHOro MaTepuaJa

MHoecTBO U ero aneMeHThl. [IycToe MHOXKeCTBO, HOAMHOXKECTBA HEKOTOPOTo MHOKecTBa. Oneparuy Haj
MHOXKECTBaMH: IlepecedeHre, 00beIMHeHNe, JonoaHeHre. OTHOMIEHN, X BH/BI M CBOICTBa. Jlnarpamma
Oiinepa—Benna. YucnoBeie MHOKeCTBa. McTOpHs BOSHUKHOBEHHS OHATHS «Tpady. 3anaun, MpUBOIAIINE K
noHsATHIO Tpada. OCHOBHBIE MMOHATHS TeopuH rpados. [IppuMeHeHne TeOpuu MHOXKECTB U TEOpHH rpadoB
TIPU peneHnH MpodeCcCHOHANBHBIX 33/1a4.

IpakTnyeckoe 3ansaTHe Ne2

ITocTpoenue rpada mo ycioBH0 CUTYallMOHHBIX 33/1a4: B YIIPaBICHUH HHOPACTPYKTYypaMHu Ha TPAHCIIOPTE;
B CTPYKTYpPE€ B3aUMOJEHCTBHUS Pa3IHMYHBIX BUIOB TPAHCIIOPTA; B (POPMUPOBAHUH TEXHOJIOTMYECKOTO ITHKIIA
9KCIITyaTalliy MalIMH U 000py/10BaHHS Ha 5KEJIE3HOJOPOKHOM TPAHCIIOPTE

CamocTosiTesibHAsI padoTa 00y4aOUIUXCSA

[IpopaboTka KOHCIIEKTOB 3aHATHH, YIEOHBIX U IOTOIHUTEIBHBIX N3JaHUHN (TT0 BOIIPOCaM K pa3ienaM
IJIaBaM y4eOHBIX M3JaHMi), TOUCK, aHAJIN3 U OIIEHKa HH(DOPMAIIMH IO COACPKAHUIO YIeOHOTO MaTepuraa.
[MoaroToBka K MPakTUIECKOMY 3aHSTHIO.

OdopmileHHE TOKIA0B U MOATOTOBKA HX K 3aIIUTE

Pa3znen 3. MaTtemaTndeckuii
AHAJIN3

11
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Tema 3.1. IuddepennuaibHoe
U MHTErpaJjibHOe UCYHCIeHHe

Coaep:xanue yue0HOT0 MaTepuasa

[TpousBonHas ¢pyHkuuy. ['eomerpuueckuii 1 GU3NYECKUN CMBICI IPOU3BOAHOM GyHKIMH. [Iprnoxenne
MIPOM3BOIHON (PYHKIMH K PELICHHIO pa3INYHbIX 337a4. MHTerpupoBanue ¢pyHkuuid. OnpeneaeHHbIH
unrerpai. ®opmyna Hetotona—Jleiionuna. [IpuioxkeHue onpeaeaeHHOro HHTErpaja K pereHHIo
pa3IMuHBIX NPO(eCCHOHANBHBIX 3a/1a4

IIpakTnyeckoe 3ansaTHe Ne3

[TpousBosHast GYHKIMS U €€ MIPUIOKEHNE JUIsl BBIYUCIICHHS] TE€OMETPHIECKUX, MEXaHUIECKUX U
(bU3MYECKUX BEIMYUH NPU PELICHUH TPO(ECCHOHANBHBIX 3a/1au.

Brruncnenue reoMeTpuIecKix, MEXaHHIECKHX M (GM3MYECKHUX BEITMYMH C TOMOIIBIO HHTETPAIbHOTO
WCYHCJICHUSI IPH PEIICHUH IPO(eCcCHOHAIbHBIX 33124

CamocTosiTe1bHAsI padoTa 00y4YaroLUuXCcs

ITpopaboTka KOHCIIEKTOB 3aHATHH, Y9€OHBIX U JONOJIHUTENBHBIX U3aHUH (10 BOIIPOCaM K paszesiaM 1
rJIaBaM y4eOHBIX W3aHUI), TOUCK, aHAIN3 U OIIeHKa HH(POpPMANUH [0 COAEPKaHUIO yaeOHOT0 MaTepHana.
OdopmireHre TO0KIa10B U MOATOTOBKA MX K 3aIIHTE.

HOZ[FOTOBKa K MPAKTUYCCKUM 3aHATUAM

Tema 3.2. OObIKHOBEHHBIE
nuddepenuaibHbIC
YpaBHeHHs

CaMocTosiTe1bHast padoTa 00y4Yaronuxcst

[TpopaboTka KOHCIIEKTOB 3aHATHHA, YU€OHBIX U JONOJIHUTEIbHBIX U31aHKUH (110 BOIIPOCaM K pasjesiaM 1
rJlaBaM y4eOHBIX W3JIaHUiT), TOUCK, aHAJIH3 U OlIeHKAa HH(OPMAIIMH [0 COAEPIKAHUIO yueOHOr0 MaTepHana.
[ToaroroBka K MPaKTUUECKUM 3aHITHSIM.

OdopmIieHre T0KJIAI0B U MOJTOTOBKA UX K 3auiure/{uddepenimansupie ypaBHeHHUS IEPBOTO U BTOPOTO
nopsiaka. JnddepeHnpaibable ypaBHEHUS € pa3AeisIoNUMucs nepeMeHHbIME. OTHOPOIHbIE ypaBHEHHS
nepBoro nopsiaka. JIMHeWHbIe 0JJHOPOIHBIC YPABHEHHS BTOPOTO MOPSIIKA C MOCTOSHHBIMH

ko3 duirentamu. [IpuMeHeHne 0OBIKHOBEHHBIX TU()(epeHIHAIBHBIX YPABHEHUI TPU PELICHHN
npodhecCHOHAIIBHBIX 3314

IIpakTnyeckoe 3ansTHe Ned

Beruncienue paboThl, COOTBETCTBYIOIIEH CMEIIEHUIO TOPIIHS, COJIEpIKaIIerocs BHYTPH LIMIIMH/pA HACOCa,
pu oMoy AuhepeHnNaIbLHOTO ypaBHEHHS.

Pemenne nmpodeccroHanbHBIX 3a7a4 Ha BEYHCIEHHE H30TEPMHYECKOTO PACIIMPEHUS ra3a Mo CPeCTBaM
i depeHnnanbHbIX ypaBHEHUH. Borunciienne paboThl CHIIbI, NPOU3BEACHHON NPH MPSIMOJIMHEHHOM
JIBUKCHUU

Tema 3.3. Iuddepenuuaibubie
YPABHEHHS B YACTHBIX
TMPOU3BOIHBIX

CamocrosiTesibHAsI padoTa 00y4YarOUIUXCSA

IIpopaboTka KOHCIIEKTOB 3aHATHH, Y4EOHBIX U TOTOIHUTEIBHBIX U3JaHUH (TI0 BOIIPOCAaM K pa3ienaM H
IJIaBaM y4eOHBIX M3aHMi), ITOUCK, aHAJIN3 U OIIEHKa HH(DOPMAIIHH TT0 COACPKAHUIO YIeOHOTO MaTepuraa.
OdopmiteHue T0KIaI0B U MOATOTOBKA UX K 3aITUTE.

[MoaroToBKa K MPakTUYECKOMY 3aHATHIO

JuddepeHnnansHpie ypaBHEHHUS B YaCTHBIX MPOU3BOAHEIX. [IprMeneHne nudhepeHIuanbHbIX ypaBHCHHN
B YaCTHBIX MIPOU3BOJHBIX IIPH PEIICHUU NPO(ecCHOHAIBHBIX 3a/1a4

Tema 3.4. Paabl

CamocrosiTe1bHast padoTa 00y4YalouXCs

[TpopaboTka KOHCIIEKTOB 3aHATHH, Y4€OHBIX U JJOOJIHUTENBHBIX U3/1aHUH (10 BOIIPOCaM K pasjesiaM 1
rJIaBaM Y4eOHBIX W3/IaHUif), TOUCK, aHAJIN3 U OlleHKa HH(OPMALUH 110 COAEPKaHUIO yueOHOro MaTepHana.
IMoaroToBKa K NPaKTUYECKOMY 3aHSITHIO

Pemerre pa3nnuHbIX TPO(eCCHOHANBHBIX 3a/1a4; OMPEICICHUE METOI0B U CIIOCO0OB MX PELICHUs; OLIEHKA
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ux 3QPEeKTHBHOCTH U Ka4ecTBa

Yucnossie psajbl. [Ipr3Hak cXOIMMOCTH YMCIOBOTO psifa mo Jamamoepy. PasnoxkeHne moABIHTErpATEHOM
¢ynknuu B psa. CteneHHbIe psaapl Makiopena. [[puMeHeHe YUCIOBBIX PAIOB IPH PEIICHUN
poheCCHOHATBHBIX 33724

Pazgen 4. OcHOBBI Teopun 15
BEpPOSAATHOCTEH 1
MATEeMATHYECKOH CTATHCTHKH
Tema 4.1. Teopus CamocrosiTe1bHast padoTa 00y4Yarouxcst 15 3
BepPOSITHOCTE [onsTHE KOMOMHATOPHOM 3a1aun. PakTOpHaN Yncia. BUabl coeiMHEHHIN: pa3MeeHUs, TEPECTAHOBKH, COUCTAHUS, UX

CBOIICTBA. HpI/IMeHeHI/Ie KOM6I/IHaT0pI/IKI/I IpU peHICHUN HpO(i)eCCI/IOHaJ'IBHLIX 3ajad.

Cny'{aﬁHmﬁ OKCIICPUMEHT, DJIEMCHTAPHBIC UCXO/IbI, COOBITHS. OHpeI[CJ'IeHI/Ie BEPOATHOCTHU: KJIIaCCUIECKOC,

CTaTUCTUYECKOEC, TCOMETPHUUICCKOE; YCIIOBHAsA BEPOSATHOCTD. TeOpeMLI CJIOKCHUS U YMHOXKCHUS BepOS{THOCTeﬁ.

®dopmyna monHo# BeposTHOCTH. Dopmyna beprymm. CinydaliHple BETHYHHBL, 3aKOHBI HX PaclpeeiICHUsS H YHCIOBEIC

XapaKTepUCTUKU. MaremaThueckoe oxkuaanue u nucnepcus. [IpuMenenne Teopuu BEpoSITHOCTEN IIPU peLIeHUN

po¢ecCHOHATBHBIX 33144

CucremaTtnyeckasi popadOTKa KOHCIIEKTOB 3aHATHH, yueOHOU M JOIOIHUTEIBHON INTEpaTypHl (110 BOIIPOcaM K

paszenaM y4eGHOM IUTepaTypel, IIaBaM y4eOHbIX TOCOOHH, COCTaBICHHBIX IIPENOAABATEIIEM).

HOZ[FOTOBKa K MPAaKTUYCCKUM 3aHATHUAM U 3alIUTE NMPAKTUYCCKUX 3a,uaH1/11?1 C UCIIOJIb30BAHUEM peKOMeHZ[aL[I/Iﬁ

IperogaBaTells.

Pemenne Ppas3IMYHbIX HpO(l)eCCI/IOHaJ'[BHHX 3aga4; onpeacJI€Hue METOA0B U CI1oco00B UX PEUICHMS; OLICHKA UX

3¢ PEKTUBHOCTH U Ka4ecTBa.

OdopmieHne OKIaI0B M MOJITOTOBKA MX K 3aIIUTE
Paznen 5. OcHoBHBIE 18
YHCJIeHHbIE METObI
Tema 5.1. YucsenHoe CamocrosiTesibHAst padoTa 00y4aOIIUXCH 6 2
nuddepeHupoBaHue [onsatue o yncneHHoM nuddepeHupoBanun. Gopmynsl mpuoImKeHHOTo AuddepeHnnpoBaHms,

OCHOBaHHBIC Ha HHTEPIOJAIMOHHEIX (popmyinax Herorona. [Ipumenenne unciaenHoro auddepeHnupoBaHus

IIPU PELICHNH NPOo(ecCHOHANBHBIX 3a/1a4

IIpopaboTka KOHCIIEKTOB 3aHATHH, Y4EOHBIX U TOTOIHUTEIBHBIX N3JaHUHN (TI0 BOIIPOCAaM K pa3ienaM H

IJIaBaM y4eOHBIX M3JaHMii), TOUCK, aHAJIN3 U OIIEHKa HH(DOPMAIINH M0 COACPKAHHUIO YIeOHOTO MaTepuraa.

Permenne pa3nuyHbIX IpoQecCHOHANBHBIX 3a/1a4; OTPE/IeJIeHHEe METOI0B U CIIOCOOOB MX PEIICHUS; OI[eHKa

nx 3¢ HeKTHBHOCTH U KayecTna.

OdopmIieHHe JI0KJIAJIOB U MOJI'OTOBKA UX K 3alITe
Tema 5.2. Uncaennoe pemenue | CamocTosiTesIbHasi padoTa 00y4aommuxcsi 6 2
00BIKHOBEHHBIX [NonsiTre o yncneHHOM penleHun AnddepeHINaIbHBIX ypaBHeHHH. MeTon Diinepa 11s pemeHus 2
audepeHnInaIbLHBIX 0OBIKHOBEHHBIX ] depeHInaNbHbIX YpaBHeHUH. [IpiMeHeHne MeTo/1a YMCIEHHOTO PELIeHUs
YpaBHeHMii i epeHInanbHbIX YpaBHEHUH NPH pellIeHuH Npo(ecCHOHAIBHBIX 3a/1a4

[TpopaboTka KOHCIIEKTOB 3aHATHH, Y4€OHBIX U JJOOJIHUTEIBHBIX U3/1aHUH (10 BOIIPOCaM K pasjiesiaM 1
rJIaBaM y4eOHBIX W3/IaHUiT), TOUCK, aHAJIN3 U OlleHKa HH(OPMALUH 110 COAEP)KaHUIO yueOHOro MaTepHana.
INoaroToBka K MPakKTUYECKOMY 3aHSTHUIO.

Pemenre pa3nuuHbIX IPo(heCCHOHANBHBIX 3aa4; ONPEIEICHHE METOI0B U CIIOCOOOB MX PEILICHUS; OLIEHKA
nx ¢ hexTHBHOCTH U KadecTBa. OdopMIIeHHE TOKIA0B U IMOATOTOBKA UX K 3aIIUTE
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Tema 5.3. UucjieHHOe MHTer-
pupoBaHue

CamocTosiTeJIbHASI pa00oTa 00yYAOIIUXCS

[MonsiTre 0 yKciIeHHOM HHTErpUpOBaHUU. DOPMYJIBI YHCIEHHOTO HHTETPUPOBAHUS MIPSIMOYTOJIbHUKA U
tpaneunii. ®opmyna Cumicona. AGCOIOTHAS MTOTPEIIHOCTh MPU YHCISHHOM HHTEIPUPOBAHUH.
[TpuMeHeHre YHCIEHHOTO HHTEIPUPOBAHUS VIS PEIIeHHs TPO(ECCHOHATIbHBIX 3a1a4

[TpopaboTka KOHCIIEKTOB 3aHATHH, YUE€OHBIX U JONOJIHUTEIBHBIX U31aHUH (110 BOIIPOCaM K pasjesiaM 1
rJlaBaM y4eOHBIX W3JIaHUiT), TOUCK, aHAJIN3 U OlleHKa HH(OPMAIUH [0 COAEP)KaHUI0 yueOHOro MaTepHana.
Pemenne pa3nuuHbIX IpohecCHOHANBHBIX 3a/1a4; ONpeJielIeHHEe METOI0B U CIIOCOOO0B MX PELICHUS; OLIEHKa
uX 3 (EKTHBHOCTH M Ka4eCTBA.

IIpumepHasi TeMaTHKa cOO0IeHMIT (10K/IA/10B) NPUKJIAJHOIO0 XapaKTepa:

HcTropust CTaHOBJIEHUSI TEOPUH UCCIECIOBaHMS ONEPALNH KaK HAyKH.

Teopwust pacnicanus.

MeTop!I IITaHUPOBAHMS.

[TpuMeHeHne TeopHUn UCCIIeIOBaHUsI OTIEPAIMi MPH PEIIeHUH MPO(pECCUOHATIBHBIX 3a]a4 B 00J1acTH
(OpMUPOBaHUS TEXHOJIOTHYECKOTO IIUKJIA SKCILTyaTalli MalllMH U 000pyI0BaHHS Ha TPAHCIIOPTE
(ynpaBienue nHGPACTPYKTYpaMH Ha KeEJIE3HOJOPOKHOM TPAHCIIOPTE).

CTpyKTypa U B3aUMOJICHCTBUE Pa3IUYHBIX BUIOB TPAHCIIOPTA.

[TpuMeHeHne CUCTEM OIIEHKH HaJIe)KHOCTH M 0€30I1aCHOCTH paboT Ha JKEeJIe3HOAOPOIKHOM TPAHCIOPTE

Bcero

87

Jli XapaKTepUCTUKU YPOBHS OCBOCHMSI yUeOHOT0 MaTepualia UCIOJIb3YIOTCS ClIelyrolne 0003HaYeHNU:

1.— o3HaKOoMHUTEbHBIN (Y3HaBaHHUE PaHEE U3YUEHHBIX O0BEKTOB, CBOMCTB);

2.—penpoyKTUBHBIH (BBIMOJIHEHUE JEATEILHOCTH 110 00pa3ily, MHCTPYKIUH WIH MOJI PyKOBOJCTBOM)
3.—MpOoAYKTUBHBIN (IJITAHUPOBAHUE U CAMOCTOSITEIIbHOE BBIIIOJIHEHUE IEATEIbHOCTH, PEeLIEeHUE MPOOIEMHBIX 3a/1a4
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3. YCJIOBUSA PEAJIN3AIIUU YYEBHOM JUCILUILIUHBI

3.1. MarepuajabHO-TeXHHYeCKOe  oOecleyeHHe  peaqu3anuud  y4eOHOM
AMCUMILIUHBI:

OcBoenne mporpamMmbl ydeOHOW mucnumuiiHbl «[IpukimagHas MaTeMaTuKay
obecrieunBaeTcsl HalIWyueM ydeOHOTo KaOwHeTa, W KaOWHETa ISl CaMOCTOSTEIHLHOM
paboTbl, B KOTOPOM HMEETCS BO3MOXXHOCTb OOECHEYUTh CBOOOJHBIN JOCTYNl B CETh
WuTepHer BO BpeMs Y4YeOHOro 3aHATHS W B TEpUO] BHEYYEOHOW JEATEeIbHOCTH
oOyuvatonuxcs. Ilomemnienue kabuHeTa yaoBieTBopsieT TpeOoBaHusiM CaHUTApHO-
sanuAemMuosornyeckux npaBuwi U HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaieHo
TUTIOBBIM O0OpYJIOBaHUEM, YKa3aHHBIM B HACTOAIIUMX TpeOOBAaHUAX, B TOM YHCIE
CHEIUAIN3UPOBAHHON yueOHOM MeOenbl0 W CpelcTBaMu OOY4YEHUSs, NOCTATOYHBIMH IS
BBITIOTHEHUS TPEOOBaHUM K YPOBHIO MOJATOTOBKU 00YUYarOIIUXCSl.

VYyeOHas TUCUMIUIMHA peanu3yeTcs B yueOHoM kabuHete [IpuknaaHoil MaTeMaTHKH.

OcHalleHHOCTh  CHENUAJbHBIX  TMOMENIeHWH W TMOMelIleHWi s
CaMOCTOSAITeIbHOUH padoThI:

Mebean:

[TocamouyHbie MeCTa IO KOJIMYECTBY OOyYaIOIIUXCS,

pabouee MecTo MpenoaaBaTes;

JIOCKa KJIacCHas;

KOMITBIOTEpPHOE 000pYy0BaHNUE,

IPUHTED;

MYJIbTUMEIUIHOE 000py0BaHuE (TIPOEKTOP U MPOSKIIUOHHBIN SKpaH);

JIOKaJIbHAas CETh C BBIX0OJI0M B Internet;

METOAUYECKHE MAaTEPUAIIbI 110 JUCHUILIAHE,

crena «MHpopmanus mo kaOuHETy»

cren «Kommnbrorep u 6€301macHOCTb

ITomemneHue /151 CAaMOCTOSATE/ILHOM PadOTHI

Mebean:

CrtoJ1 unTaTENBCKUM

CT0on KOMIIBIOTEPHBIN

Cron omHOTYMOOBBIH

Crynbs

[Ixad-BuTpUHA IJIs1 BRICTABOK

CtoJ 111 UHBaJIUI0B

Komnerorep

[TopratuBHas MHAYKITMOHHAS TETIIS JUTS CIIA0O0CIBIIIAIINAX

KnaBuatypa c a30ykoit bpaiins.

Brixon B uHTEpHET

KoMiuiekT JIMIIeH3MOHHOT0 IPOrPAMMHOI0 00ecIeYeHust

MSWindows 7 (cyosmunenznonnbiii joropop Ne CJ1-130523001 ot 23.05.2013)

MSOffice 2013 (cyOauiieH3nOHHOE COTJIAllIEeHUE K TOCYapCTBEHHOMY KOHTPAKTY OT
21 mas 2014 1. 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)

Brixon B uHTEpHET

3.2 UudopMmanuonHoe odecrniedeHue 00ydeHus

[Iepeuenn HCTIOJIb3yEMBIX Y4EOHBIX V3aHUM, HNuTepHeT-pecypcos,
JOTIOJTHUTEJIBLHOU JTUTEPATY Pl

VY4ebHOo-MeToIMuecKoe 00ecreueHue JUCIUTITMHBI

3.2.1 OcHoBHasi yueOHas1 JUTEpPATYpa

1. BockoOoitnukos, 0. E. CoBpeMeHHbIe mpo06iieMbl TPUKIATHON MaTEMATUKH.
YacTs 1. JIekunoHHBIHM Kype [DneKkTpoHHbIN pecypc]: yueoHoe nmocodue / 1O. E.
BockoOoitnukoB, A. A. Murienb. — DIEKTPOH. TEKCTOBbIE TaHHble. — Tomck: Tomckuii
rOCYy/IapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHUSA U PAAUOIIEKTPOHUKH, 2016. — 138
c. — 2227-8397. — Pexum nocryna: http://www.iprbookshop.ru/72049.html o naposto.

2. Bocko6oiinukos, 0. E. CoBpeMeHHbIE TPOOIEMbI TPUKIAAHOW MATEMATHKHY.
YacTs 2. [Ipaktukym [DnexkTpoHHbIN pecypc]: yueoHoe nocodue / FO. E. BockoOoHUKOB,
A. A. Munens. — DJIEKTPOH. TEKCTOBBIE NaHHbIe. — Tomck: ToMCKHI rOCy 1apCTBEHHBIN
YHUBEPCUTET CUCTEM YIIPABICHUS U PAIUOINEKTPOHUKH, 2016. — 52 ¢. — 2227-8397. —
Pexxum nocryna: http://www.iprbookshop.ru/72048.html o napouo.

3. PoroBa, H. B. BeruuciaurenpHas matemMaTuka [DJIeKTpOHHBIN pecypc]: ydeOHoe
nocobue / H. B. Porosa, B. A. PerukoB. — Camapa: [10BOJKCKHIT TOCY1apCTBEHHBIN
YHUBEPCUTET TeIEKOMMYHUKaIil 1 uapopmatuku, 2017. — 167 c. — ISBN 2227-8397.
— TexcT: anexkTponHsIit // InexTponHo-oubanoTeunas cucrema [IPR BOOKS: [caiiT]. —
URL: http://www.iprbookshop.ru/75370.html. — Pexxuim noctyma: nist aBTOpu3up.
MOJI30BATEJICH T10 MapOJIIO.

4. Xycaunos, A. A. JluckpetHast MaTeMaTHKa [ DJIEKTPOHHBIN pecypc]: yueOHoe
nocobue misa CIIO / A. A. XycaunoB. — Capatos: [IpodobpazoBanue, 2019. — 77 ¢. —
ISBN 978-5-4488-0281-2. — TekcT: 31eKTPOHHBIHN // DNEeKTPOHHO-O0MOIMOTEYHAs! CUCTEMA
IPR BOOKS: [caiiT]. — URL: http://www.iprbookshop.ru/86136.html. — Pexum
JOCTYyIA: JUIsl aBTOPU3HP. NOJIb30BATENICH M0 NapoIio.

5. AuckpeTHas MatemMaTuka [ 1eKTpoHHBIN pecypc]: ydeOHoe nmocoodue ais CI1O /
. I1. bononypuna, T. M. OtpeiBankuna, O. C. Apanosa, T. A. Orypuosa. — Caparos:
[Tpodhobpazosanme, 2020. — 107 c. — ISBN 978-5-4488-0706-0. — TekcT: 371eKTPOHHBIN
// Dnextponno-o6udmmoreunas cucrema IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/91863.html. — Pexum goctyna: asis aBTopusup.
MOJI30BATEJICH T10 MapOJIIO.

3.2.2 JlonoJHUTeJbHAs Y4eOHas JuTeparypa

1. BacunbeBa, I'.H. Metoauka o0yuenus maremaruke. YacTs 2 [ DnEeKTpOHHBIN
pecypc]: yueOHo-MeToauyeckoe nocooue / I'.H. BacunbeBa. — DIEKTPOH. TEKCTOBbBIC
nanasle. — [lepmb: [lepMckuii rocy1apCTBEHHbBIM I'YMaHUTAPHO-TIEAArOTUYECKU I
yHuBepcuTeT, 2016. — 75 ¢. — 2227-8397. — Pexum pocrymna:
http://www.iprbookshop.ru/70637.html o mapo:tto.

2. l'ansmoBa, 3.X. Metoauka 00yueHuss MAaTEMATUKE B YCIIOBUSAX BHEJPEHUS HOBBIX
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CTaHJapTOB [DNeKTpoHHBIN pecypc] / 3.X. ['asisiMmoBa. — DJIEKTPOH. TEKCTOBBIC JIAHHBIC.
— Habepexnnie Uennbr: Habepe:KHOUETHUHCKII TOCY1apCTBEHHBIN TIe1arorudeCKui
yHuBepcuteT, 2016. — 116 ¢. — 2227-8397. — Pexum nocrtyna:
http://www.iprbookshop.ru/64633.html o mapo:iro.

3. bnatos, 1. A. BeruncaurenbHas MaTeMaTHKa [ DIIEKTPOHHBINA pecypc]: yueOHoe
nocobue / U. A. bnaros, O. B. CrapoxwmioBa. — Camapa: [ToBommKCKuii ToCy1apCTBEHHBIN
YHUBEPCUTET TEJIEKOMMYHUKaIM 1 nHpopmatuku, 2017. — 205 c. — ISBN 2227-8397.
— TexcT: anexkTpoHHbIN // InexTpoHHo-0nbanoTeunas cucrema IPR BOOKS: [caiiT]. —
URL: http://www.iprbookshop.ru/75371.html. — Pexxuim noctymna: nist aBTOpU3up.
M0JIb30BATENIEH 10 TapOoJIIO.

4. CenoBa, H. A. JluckpeTHas MmaTeMaTuKa [ DJIEKTPOHHBIN pecypc]: yueOHoe
nocobue / H. A. CenoBa. — Caparos: Aii [Tu Op Menua, 2018. — 67 c. — ISBN 978-5-
4486-0069-2. — TeKcT: 2JeKTPOHHBIH // DNeKTpOHHO-O0nbIMoTeuHas cucrema [PR
BOOKS: [caiiT]. — URL: http://www.iprbookshop.ru/69316.html. — Pexxum noctyna:
JUJIsL aBTOpHU3HP. moJib3oBaTeneid. - DOI: https://doi.org/10.23682/69316 o maporo.

5. BeperennukoB, b. M. JluckpeTHas MaTeMaTUKa [DJIEKTPOHHBIN pecypc]:
yuebHoe nmocodue st CIIO / b. M. Bepetennukos, B. . benoycosa; noa pegakuueit H.
B. Uykcunoi. — 2-e uza. — Caparos, Ekatepun0Oypr: [IpodobpazoBanue, Ypanbckuid
dbenepanbubiii yauepeutet, 2019. — 131 ¢. — ISBN 978-5-4488-0404-5, 978-5-7996-
2858-1. — Tekcrt: 3eKTpOoHHbIH // DnekTpoHHO-0nbmmnoreyHas cuctema [IPR BOOKS:
[caiiT]. — URL: http://www.iprbookshop.ru/87799.html. — Pexxum noctyna: s
aBTOPU3UP. MOJIH30BATEICH.

6. Cenosa, H. A. JluckpetHast MmaremMaThka [DJIEKTPOHHBIN pecypc]: y4eOHUK s
CIIO / H. A. Cenogsa, B. A. Cenos. — Caparos: IIpodobpazoBanue, 2020. — 329 ¢c. —
ISBN 978-5-4488-0451-9. — TekcT: 31eKTpOHHBIN // DNEKTPOHHO-0MOIMOTEYHAsI CUCTEMA
IPR BOOKS: [caiiT]. — URL: http://www.iprbookshop.ru/89997 .html. — Pexum
JOCTyna: JJisl aBTopu3up. nosb3oBareneit. - DOI: https://doi.org/10.23682/89997 mo
napoJIto.

7. Cenona, H. A. Jluckpernas matemarnka. COOpHUK 3a7a4 [ DIEKTPOHHBIN pecypc]:
npaktukyM st CIIO / H. A. Cenosa, B. A. Cenos. — Caparos: [IpodoOpazoBanue, 2020.
— 319 c. — ISBN 978-5-4488-0506-6. — TekcT: 31€KTPOHHBIHN // DIEKTPOHHO-
oubnmoteunas cucrema IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/89998 html. — Pexum goctyna: ajis aBTopusup.
nonb3oBatenei. - DOI: https://doi.org/10.23682/89998 1o nmapouto.

3.2.3 UHTepHeT-pecypchbl

1. Math.ru: Maremaruka u oOpa3oBanue. — http://www.math.ru.
2. Allmath.ru — Bca Mmarematnka B 0THOM MecTe. — http://www.allmath.ru.
3. EqWorld: Mup maTemaTudeckux ypaBHeHuil. — http://eqworld.ipmnet.ru.

3.24 Od¢uunanbubie, cHnpaBo4YHO-OMOMOrpaduyeckue HW MNEPUOAMUYECKHE
U31aHus

1. O xene3HomopoxkHoMm TpaHcnopre B Poccuiickonn ®enepamuu [Tekcr]:
Oenepanbhubiii 3ak0H 0T 10.01.2003 Nel7-®3 B penmakumu dDeaepanbHOr0 3aKOHA OT
03.08.2018 Ne 342-®3. — ExarepunOypr: T/ YpantOpU3aat, 2019. — 36 ¢. — 5 3k3.
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2. VYcraB xkele3HOJ0pokHOTOo TpaHcnopta Poccuiickoin ®Penepanuu [Tekcr]:
Oenepanbabii 3akoH 0T 10.01.2003 Nel8-d3 B penakiuu dDegepaibHOTO 3aKOHA OT
03.08.2018 Ne 312-d@3. — ExarepunOypr: Tl YpantOpUznar, 2019. — 80 c. — 5 3k3.

3. I'ynok [Tekct]: exxeqneBHas TpancnopTHas razera (2017, 2018, 2019, 2020 rr.) —
1200 3k3.

4. XKene3HoiopokHbIA TpaHCHOPT [TEeKCT]: exeMeCsUHbIi HayYHO-TEOPETUUECKUI
TEXHUKO-3KOHOMHUYEcKHil sxypHau (2017, 2018, 2019, 2020 rr.) — 60 3k3.

5. Ilyte 1 myTeBoe x03sicTBO [Tekcr]: exxemecsunbiit xxypHan (2017, 2018, 2019,
2020 rr.) — 60 2K3.

6. Tpancnopt Poccun [TekcT]: Bcepoccuiickasi TpaHCIIOPTHASI €KEeHeIeIbHas
nHpopMarmoHHo-aHaTHIeckas razeta ( 2017, 2018, 2019, 2020 rr.) — 240 k3.
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4. KOHTPOJIb U OIIEHKA PE3YJBTATOB OCBOEHUS YUYEBHOM

JUCLUTLIINHBI

Pe3yabTarsl 00yyeHus

OcHOBHbBIE OKA3aTeJIH OICHKH

(I)OPMI)I U ME€TOAbI KOHTPOJIsA

(ocBOEHHBIE YMEHUS, pe3yJbTaToB U OLICHKH pe3yJIbTaTOB
YCBOCHHbIEC 3HAHHA) o0y4eHHUs
yMeTb:
IIPUMEHATH HpI/IMeHeHI/Ie MaATeMaTU4YCCKUX OKCIICPTHOC Ha6JIIOH€HI/IC
MaTEeMaTHYECKHe METOIbI MeTO/IOB MU (HEepeHINATBEHOTO U Ha TPAKTUYECKUX 3aAHATUSX,
UHTErpajibHOIO  UCUMUCICHUS IS OLICHKa  YCTHOTO  OIpoca,

mudepeHIMaIbHOTO |

HHTErpabHOTO peleHus npohEeCCUOHATBHBIX | COOOIIECHHA WM JOKJIAI0B
3a1ad.

WCYUCIICHUS JIJISl PEIICHUS

npodeccHoHATBEHBIX

3ajad;

NPUMEHSTh  OCHOBHBIE [Tpumenenue OCHOBHBIX
[10JI0KEHUS TEOpUU IIOJIO’KEHUN TEOPHUH BEPOATHOCTEN U
BEPOSITHOCTEH U | MareMaTW4ecKOW CTAaTUCTUKU B
MaTeMaTHIeCKOM poheCCHOHATIBHOM IeATETLHOCTH.
CTaTUCTHKH B
npodeccHoHATEHOM
NS TEITbHOCTH;

WCIOJB30BATh TPHUEMBI Hcnonp3oBaHne  NpUEMOB U
u METOABl | METOJIOB MaTeMaTH4YeCKOI'0 CHHTE3a
MaTeMaTHYECKOTO u aHamm3a B Pa3IUYHBIX
CHHTE3a M aHaimm3a B | MPO(eCCHOHAIBHBIX CHTYaIlUsX.
Pa3IMYHBIX
npodeccuoHaNbHBIX
CUTYyaIHsX.

3HATh:

OCHOBHBIC IIOHATHUA H
METOABI MAaTEMAaTH4YCCKO-
JJOTHYECKOTO CHHTE3a H

OCHOBHBIE TIOHSATHS U METOAbI
MaTeMaTHU4ICCKO-JIOTNYCCKOI'O
CHMHTEC3a MW aHajlu3a JIOTHYCCKUX

aHayn3a JIOTUYECKHUX YCTPOMCTB.

YCTPOWCTB;

CHOCOObI peuieHus CriocoObl pemieHus MPUKIATHBIX
IIPUKJIAIHBIX 3a1a4 3aJad  METOJOM  KOMIUIEKCHBIX
METOAOM KOMIIJIEKCHBIX YHUCEII.

qrcell.

DKCIIEPTHOE  HAOIIOJCHHE
Ha HpaKTI/IquKI/IX 3aHATUAX,
OIICHKa  YCTHOTO  OTpoOca,
COOOIICHHUI WIIM TOKJIAJIOB
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S. HEPEYEHDB UCITIOJIB3YEMBIX METOA0B OBYUYEHUA

5.111accuBHbBIE:

- JISKIINH TPATUITMOHHBIC 0€3 MPUMEHEHUS MYJIbTUMEANINHBIX CPEIICTB U 0€3

pPa3IaTOYHOTO MaTepHaa;

- IEMOHCTpAaIus y4eOHbIX (PUIIBMOB;

- pacckas;

- CEMUHapbI, MPEUMYIIIECTBEHHO B BHUJIE OOCYKICHHSI TOKJIAI0B CTYACHTOB IO TEM WA

WHBIM BOTIPOCaM;

- CaMOCTOATEIbHBIC M KOHTPOJIbHBIC PAOOTHI;

- TECTHI;

- YTEHHE U OTIPOC.
(63aumooeticmeaue npenodagamelisi KAk cyoOvbekma ¢ 00y4anuumcs KaKk 00bekmom
NO3HABAMENbHOU 0esImeNbHOCML).

5.2 AKTHBHbIC U HHTEPAKTUBHbIE:

- paboTa B rpymnmnax;

- yueOHas TUCKYCCHS;

- ICTIOBBIC U POJICBBIC UTPHI;

- ITPOBBIC YIPAKHCHUS,

- TBOPYECKHUE 3a/IaHUS;

- KpyIJible CTOJIbI (KOH(EPEHIIMH) C UCIIOJIb30BAHUEM CPEJICTB MYJIbTUMEINA;

- peleHue mpoOIEMHBIX 3a/1a4;

- aHAJIU3 KOHKPETHBIX CUTYAIIN;

- METOJ] MOJIyJIbHOTO O0YyUYeHUS;

- PAKTHUYECKUI IKCIIEPUMEHT;

- o0ydJeHure ¢ UCTIOJIb30BaHUEM KOMITHIOTEPHBIX 00YUaIOINUX MPOrpaMM;
(83aumooeiicmaue npenooasamens Kaxk cyovbeKxma ¢ 00yuarouuMcs Kak cyovbekmom
NO3HABAMENbHOU 0esimeNbHOCMIL).
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