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1. IACHIOPT PABOUYEM IMIPOI'PAMMBI YUEFHOM JUCIHUATIIUHBI
«IIpukiIagHas MaTeMaTHKa

1.1. OO6aacTb npuMeHeHUs1 padoveil MPOrpaMmbl

PaGouas mporpamma  y4eOHOW  JUCHUIUIMHBI ~ SIBISIETCA  YacThbl0O  OCHOBHOM
o0pa3oBaTeIbHON MPOTpaMMBbI TTOJITOTOBKHU CIIEIIHAIUCTOB cpeanero 3BeHa (nanee — [IIICC3) B
cootBeTcTBUM ¢ PI'OC no cnenumansHoctu (cnenuansHocTsIM) CITO 08.02.10 CtpouTtenscTBo
JKEJIE3HBIX JOPOT, MyTh U MMyTEBOE XO35UCTBO.

1.2. Mecto y4yeOHoi nucuuniannbl B ctpykrype IIIICC3:
JUCHUIUIMHA OTHOCUTCS K MaTeMaTUYeCKOMy M O0OIleMy eCTECTBEHHOHAyYHOMY
y4EOHOMY LIUKITY.

1.3. Hesaun u 3a1a4n y4eOHOM JUCUUILINHBI — TPeOOBAHMS K Pe3yJibTaTaM O0CBOCHUS
Y4eOHOIl TUCHUIINHBI:

B pesynbrare ocBoeHMs y4eOHOU JUCIUTUTMHBI 00yYaIOIIMICS T0JKEH YMeTh:

— TMPUMEHATh MaTeMaThudeckue MeToabl JudQPepeHInaIbHOTO W WHTErpajbHOTO
WCYMCIICHUS JUTsl perieHus: po(eCcCHOHAIBHBIX 3a7ay;

— TIPUMEHSTh OCHOBHbBIC TIOJOXKEHUSI TEOPUM BEPOATHOCTEH W MaTeMaTUYeCKOU
CTaTHUCTHKHU B IPO(PECCUOHAIBHON AEATENBHOCTH;

— UCIOJIb30BATh MPUEMBI U METOABl MAaTEMATHYECKOIO CHHTE3a U aHAJIN3a B Pa3IU4HbIX
npoeCCUOHANIBHBIX CUTYyaIUsIX.

B pesynbrare 0CBOCHMS TUCUUILTMHBI O0YYaIOIUNCs JOKEH 3HATD:

— OCHOBHBIE TMOHSATHUS M METOJbl MAaTE€MaTHYECKO-JOTMYECKOr0 CHUHTE3a W aHalu3a
JIOTUYECKHUX YCTPOUCTB;

— CHOCOOBI petIeHUs! MPUKIAAHBIX 3a7a4 METOAOM KOMIUIEKCHBIX YHCE].

B pesynbrare ocBoeHusi y4eOHON AMCIMIUIMHBI OOYYarOlUNCs JOKEH CPOpMUPOBATH
CJIEIYIOIINE KOMIIETEHIIUU:

- obwue:

OK 01. Beoibupare cmocoObl pemieHus 3afad  Mpo(PecCHOHANBHONW NIeATeTbHOCTH
MIPUMEHHUTENIBHO K PA3JIMYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CPEACTBA IOMCKA, aHAIM3a U HMHTEPIPETALUU
uH(popMa U UH(OPMALMOHHBIE TEXHOJOIMHU Ul BBINOJIHEHUS 3a/1a4 NpodecCHOHaIbHON
JeSATENbHOCTH;

OK 03. [1nanupoBath U peaan30BbIBaTh COOCTBEHHOE NMPO(EeCCHOHATBHOE U JTUYHOCTHOE
pa3BUTHE, MPEATPUHUMATEIBCKYIO ACSITENIBHOCTh B MPOQPECCHOHANBHON cdepe, UCTIOIb30BaTh
3HaHMS 10 (PUHAHCOBOM T'PAMOTHOCTH B PA3JIMUHBIX KU3HEHHBIX CUTYalUSsX;

OK 04. D¢ dexTuBHO B3aMOACHCTBOBATh U pabOTaTh B KOJJIEKTHBE U KOMaH/IC;

-npodecCUOHATIbHBIE:

[IK 1.1. BbINOAHATE pa3IMYHbIE BUJIbI F€0/IE3UUYECKUX CHEMOK.

I1K 1.2. OGpabarbiBaTh MaTeprabl Fe0Je3MUECKUX ChEMOK.

I[IK 3.1. OGecneuynBarh BBHINOJHEHHWE TPEOOBAHWI K OCHOBHBIM DJEMEHTAM H
KOHCTPYKIMU 3€MJISTHOTO TMOJOTHA, MEpPEee3/0B, MYyTEBbIX M CUTHAIBHBIX 3HAKOB, BEPXHErO
CTPOEHHUS Iy TH.



I[IK 3.4. DOxkcrmiyatupoBaTh CpEACTBA JUATHOCTHUKHU KEJIE3HOAOPOKHOTO MYTH U
COOPYKEHHUM.

I[IK 4.1. IlmanupoBarh pabOTy CTPYKTypHOTO TMOAPA3ACICHUS TMPU TEXHUIECKON
AKCIUTyaTaluu, OOCITYKUBAHUU U PEMOHTE ITyTH, HICKYCCTBEHHBIX COOPYKEHUM.

B pamkax nporpammbl yueOHOW IHCUHMILIMHBI peau3yeTcsi MmporpaMma BOCIUTAHUA,
HaIpaBJICHHAsI HA POPMUPOBAHKE CIEAYIOMIUX JIMYHOCTHBIX PE3YIbTATOB:

JIP.2 IlposiBASIIOIIMIT  aKTUBHYIO TpaXJAaHCKYI0 MO3UIUI0, JEMOHCTPUPYIOIIUN
MPUBEP>KEHHOCTh MPUHIMIIAM YECTHOCTH, IOPSAOYHOCTH, OTKPBITOCTH, 3KOHOMHUYECKHU
AKTUBHBIM M YYAaCTBYIOIIMM B CTYJICHYECKOM W TEPPUTOPHUAIBHOM CaMOYIPAaBICHUU, B TOM
YHUCJIe Ha YCIOBUSX JOOPOBOJBYECTBA, MPOIAYKTUBHO B3aMMOJICUCTBYIONIUN U YUaCTBYIOIIUI B
JIEATEIIbHOCTH OOIIECTBEHHBIX OpraHu3aluii;

JIP.4 IIposBAAOIIMI U JEMOHCTPUPYIOIIMK YBa)XEHUE K JIIOASIM TPYyAa, OCO3HAIOIIUMN
LEHHOCTh cOOCTBEHHOTO TpyAa. Crpemsiuiica kK GOpMHUPOBAHUIO B CETEBOM cpesie TUMYHOCTHO
U IPO(eCCUOHATIBHOTO KOHCTPYKTUBHOI'O «LIH(POBOTO CIIEaay;

JIP.23 Tlony4yeHue oOydarOIIMMHCS BO3MOXKHOCTH CaMOPACKPBITHUA M CaMoOpeann3alus
JUYHOCTH;

JIP.30 OcymiecTBIsIOMUA TTOUCK M HCIIOIb30BaHHE WH(pOpManuu, HEOOXOAUMOM IS
3¢ (PEKTUBHOTO BHIMOJHECHHS PA3IUYHBIX 3a7a4, TPOPECCHOHAIBHOTO M JIMYHOCTHOTO Pa3BUTHS.

1.4. KoiuyecTBO 4acoB Ha OCBOeHHMe padoyeil MpOorpaMMmbl y4eOHOM JUCUHMILIMHBI B
COOTBETCTBUM ¢ yueOHbIM m1anoMm (YII):

MaKCUMaJIbHOM y4eOHOM Harpy3ku oOydaroierocsi 87 4acoB, B TOM YHUCJIE:
00s13aTeIbHON ayAUTOPHOU yueOHOM Harpy3ku oOyJaronierocsi 58 4acos;
CaMOCTOSITeILHOM paboThl oOyyaromierocs 29 4acos.



2. CTPYKTYPA U COJEP)KAHUE YUEBHOW JUCIUILIVHBI
2.1. O0beM y4eOHOM TMCUUIJIMHBI M BUIbI Y4eO0HO# padoThl

Ounas ¢opma oOyueHus

Bup yueOHoi1 padoThI Oovem uacos

MakcumaJjibHasi yueOHasi HArpy3kKa (Bcero) 87

Oo0s13aTesibHAs ayTuTOPHAas y4eOHas HArpy3ka (Bcero) 58

B TOM YHCJIE:

nabopaTropHbie pabOThHI He
IPEYCMOTPEHO

paKTUYECKHUe paboThI 24

KontponbHbie paboTh He
IPElyCMOTPEHO

CamocrosiTesibHasE padoTa o0yuaruerocs (Bcero) 29

B TOM YHCJIE:

1 .BeinonHeHne qoManiHei paboTsl 20

2. lloaroroBka pedeparos 9

Hrorosas arrecranus B hopme sk3amena B III cemectpe

3aounas hopma 0OydeHHUsI

Bup yueOHoM padoThl Oovem uacos
MakcumajibHas yueOHasi Harpy3ka (Bcero) 87
Oo0s13aTesibHAs ayIUTOPHAsA y4eOHas HArpy3ka (Bcero) 12
B TOM YHCJIE:
MIPAKTUYECKUE 3aAHATUSA 4
CamocTosiTesibHasi padoTa o0y4aruerocs (Bcero) 75

B TOM YHCJIC:

1.BeinosiHeHHE JoMalHe paboThI

2.KoHTposnbpHbIE pabOThHI

3. [TonroroBka pedeparos

WroroBas arrecrauus B hopMe 3k3ameHa Ha [ kypce oOydeHus




2.2. TemaTu4yeCKHil IVIAH M cofepkaHue Y4eOHOoM nucuuminnbl [IpukiaagHas MaTeMaTruka

HaumeHnoBanue pasieJioB
U TeM

Conep:xanue yue0HOro MaTepuaJja, NpaKTHYeCKUe 3aHATHSI, CAMOCTOATE/IbHAs padoTa
00y4arouuxcs

Oo0BneM
4aC0B

YpoBeHb
OCBOCHH
b

2

4

BBenenue

Conep:xkaHue yueOHOro MmarepuaJjia

Maremaruka 1 Hay4HO-TEXHUYECKHUI IPOrpecc; NOHITHE O MAaTEMAaTHYeCKOM MOZEIUPOBAHUH. Pollb MaTeMaTHKu B
MOATOTOBKE CIIELHAIMCTOB CPEIAHET0 3BEHA JKEJIE3HOAOPOIKHOTO TPAHCIIOPTA U (POPMUPOBAHUH OOIIUX H
podeCcCUOHATIBHBIX KOMIIETSHIIUH

CamocrosiTesibHasAg pa6oTa 00y4aromuxcst
[IpopaboTka KOHCIIEKTOB 3aHSATHI, YUeOHBIX U JJONOJIHUTENBHBIX U3IaHKH (II0 BOIIPOCaM K pa3jiesiaM | Ii1aBam
yueOHBIX U3/IaHKH ), TIOMCK, aHAIN3 M OLICHKAa MH(OPMALIMH 110 COAEPKaHUI0 yueOHOro Marepualia

Paznea 1. JIuneiinas anredpa

Tema 1.1. KoMmmiekcHbIe
quciaa

Conep:xaHue yueOHOro MaTepuaa

KoMmruiekcHbIe Yrciia 1 uX reoMeTpuieckasi uHteprperanus. JlefcTBrs Hal KOMIUIEKCHBIMU YUCIIAMH, 33J[aHHBIMU B
anredpandeckoil 1 TpuroHomerpudeckoit popmax. IlokazarenpHas popma 3anucu KOMILIEKCHOTO yrcia. Gopmyna
Otinepa. [TpuMeHEHNE KOMIICKCHBIX YUCEI IPH PEIICHUH NTPOPECCHOHATBHBIX 3a71a4

IIpakTnyeckoe 3aHATHE
KommnnekcHsle uncia u }lel\/’ICTBI/Iﬂ HaJa HUMH. Pemenue 3aa4u JJId HaXOXACHHUA ITOJTHOTO CONIPOTUBJICHUA
IEKTPUYECKOH [IeNH MePEeMEHHOI0 TOKA C IIOMOIIBI0 KOMIUIEKCHBIX YHCE

CamocTosiTeJibHAsI pa0oTa 00y4Yaromuxcs

ITpopa®oTka KOHCTIEKTOB 3aHATHH, yUCOHBIX U JOMOIHUTENBHBIX U3IaHKH (II0 BOIPOCaM K paseiaM U I1aBaM
y4eOHBIX U3/1aHMH ), TIONCK, aHAJIN3 U OLICHKA MH(OPMAIIUH 110 COAEPKAHUIO yueOHOTO Marepuara.
[ToaroroBka K MPakKTU4YECKOMY 3aHSATHIO

Paznea 2. OcHoBEI
AUCKPETHOH MAaTeMATHKH

Tema 2.1. Teopusi MHOKECTB

Conep:xaHue ydeOHOro MaTepHuaJjia

MHOXeCTBO U €ro eMeHTHL. [lycToe MHOXeCTBO, TOJMHOKECTBA HEKOTOPOTo MHOXKecTBa. Onepannu Haj
MHO)KECTBAaMH: TiepecedeHne, o0beAnHeHne, gonoaHeHne. OTHOIEHHMS, UX BUIBI M CBOMCTBA. [lnarpamma Dittepa—
Benna. UnciioBsie MHOXecTBa. McToprst BOSHUKHOBEHUS MOHATHSA «Tpad». 3a1auu, NpUBOAIIINE K HOHATHIO rpada.
OcHoBHBIE TIOHATHSI TeopuH rpadoB. [IppumMeHeHne TeOpUu MHOXKECTB U TEOPHH IpadOB MPH PELICHUH
podecCHOHAIIBHBIX 3a/1a4.

IIpakTHyeckoe 3aHATHE

IToctpoenue rpada o yCIOBHIO CUTYAI[MOHHBIX 337a4: B yIIPaBIeHHH HHPPACTPYKTypaMH Ha TPAHCIIOPTE; B
CTPYKTYpE B3aMMOACHCTBUS Pa3INYHBIX BHIOB TPAHCIOPTA; B (POPMUPOBAHUN TEXHOIOTHUECKOTO IIUKIIA
9KCILTyaTalluy MaIliH 1 000pYIOBaHMUS Ha JKEIE3HOIOPOKHOM TPAaHCIIOPTE

CamocTrosiTe/ibHAsA pa6oTa 00y4arouxcst

[IpopaboTka KOHCIIEKTOB 3aHATHH, yUeOHBIX U JJONOJIHUTEIBHBIX U3/IaHHH (II0 BOIIPOCaM K pasjiesiaM U Ii1aBaM
yueOHBIX U3/IaHU#l), IOMCK, aHAJIN3 U OI[CHKA HH(POPMAIUH 10 COACPIKAHUIO YICOHOr0 MaTepraia.
[ToaroroBka K NPakTU4YECKOMY 3aHSTHIO.
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OdopmiieHHe JTOKJIAJI0B U MTOATOTOBKA UX K 3alUTe

1 2 3
Paznen 3. MaremaTrnyeckuii 45
aHaan3
Tema 3.1. Inddepennuansnoe | Coaep:xkaHue yueOHOro MaTepuaa 6
H MHTErpajibHOe HCYHUCIEHHE [IpousBonHas ¢pyHkumu. [eomerprueckuii 1 GUIMUECKHUI CMBICI POU3BOJHON (yHKIMH. [Tpunoxenue
NPOU3BOJIHON (DYHKIIMH K PELICHUIO Pa3IMYHbIX 3a1a4. HTerpupoBanue ¢pyHkuuii. OnpeneneHHblil HHTerpail.
®opmyna Hetotona—Jlefioaunma. [IpunokeHne onpeneneHHoro HHTErpalia K pemeHHI0 Pa3InIHbIX
poecCHOHAIBHBIX 3a/1a4
IIpakTnyeckne 3aHATHA 4
[TpousBomHast GyHKIWS U e NPUIIOKEHHE /ISl BEIYUCICHHUS TEOMETPUIECKHX, MEXaHMUECKUX U (PU3NIECKUX BETMUUH
NP pelIeHUH NpodecCHOHAIbHBIX 33/1au.
Brluncienue reoMeTpHYeCcKuX, MEXaHHUECKUX U (PM3MYECKUX BEJIMUUH C TIOMOIIBIO MHTETPAJIbHOTO HCUUCIICHUS MTPU
peLIeHNH MPo(ecCHOHATBHBIX 3a1a4
CamocTosiTeJibHAsA paGoTa 00y4yarouxcs 5
[TpopaboTka KOHCIIEKTOB 3aHATHH, yUeOHBIX U JONOIHUTEIBHBIX U3/IaHKH (II0 BOIIPOCaM K pasjesiaM H I1aBaM
y4eOHBIX U3/1aHMH ), TIONCK, aHAJIN3 U OLICHKA HH(OPMAIINH 110 COAEPKAHUIO yueOHOTO Marepuarna.
OdopmiieHre 10KIIaJI0B U MTOATOTOBKA UX K 3alHTE.
IToaroroBka K MPaKTUYECKUM 3aHSATHUSIM
Tema 3.2. O0bIKHOBEHHbIE Conep:xkaHue yueOHOro Marepuajia 4
auddepeHnnaIbLHbIE Huddepennnanbaple ypaBHEHUs IIEPBOTO U BTOporo nopsiaka. JuddepeHpanbpabpie ypaBHEHUS ¢ pa3ieIsIOIInMUCS
YPaBHeHUs nepeMeHHBIMA. OTHOPOAHBIE YPaBHEHHS IEPBOTO MOpsiaKa. JIMHEHHbIe ONHOPOIHBIC YPaBHEHHSI BTOPOTO MOPSIIKa C
MTOCTOSTHHBIMU Kod(dunreHTamu. [Iprmenenne 00bIKHOBEHHBIX AU((epeHITHATFHBIX YPaBHEHUN TIPU PEIIeHUHN
podecCHOHATIBHBIX 3aa4
IIpakTnyeckne 3aHATHA 4
Brruncnenue paboThl, COOTBETCTBYIOIIEH CMEIIEHUIO TIOPIIHS, COACPIKAIETOCs BHYTPH IMIIMHAPA Hacoca, pH
oMoy AupPpepeHaIbHOr0 YPaBHEHUS.
Pemenne npodeccnoHanbHbIX 3aa4 Ha BEIYMCICHHE H30TEPMUYECKOTO PACIIMPEHNUS ra3a Mo CPeACTBaM
T depeHnnanbHbIX YpaBHEHHH. BorancineHne paboThl CUITbL, TPOU3BECHHON IPH NPSIMONTUHEHHOM JBHKCHUH
CamocrosiTesibHasAg pa6oTa 00y4aromuxcst 4
[TpopaboTka KOHCIIEKTOB 3aHATHH, yUCOHBIX U JONOJHUTEIBHBIX U3IaHMH (II0 BOIIPOCaM K paseaM U I1aBaM
yueOHBIX U3/1aHMH ), TIONCK, aHAJIU3 U OLIEHKa MH(OPMAIIUH 110 COAEPIKAHUIO yueOHOro Marepuara.
IToaroroBka K MPaKTUYECKUM 3aHSATHSM.
OdopmiieHHe JTOKJIAJI0B U MOATOTOBKA UX K 3alUTe
Tema 3.3. Conep:xkaHue yueOHOTro MaTepuajia 4
JAuddepenunanbubie JuddepernnanbHbie ypaBHEHUS B YaCTHBIX TPOoW3BOAHBIX. [IpuMenerne nuddepeHnansHpIX ypaBHSHAN B
YPaBHEeHHs B YACTHBIX YaCTHBIX MPOU3BOLHBIX IIPH PELICHNH NPO()ECCHOHANBHBIX 3a1a4
NPOU3BOJHBIX
IIpakTH4yeckoe 3aHATHE 2
Pemenue 3amau Ha cocTaBleHUE POU3BOJCTBEHHOTO IIaHA IPU IUIAHUPOBAHUY TEXHOJIOTHUECKOTO LUK
9KCIUTyaTalluy MallliH ¥ 000pYAOBaHUs Ha TPAHCIIOPTE
1 2 3
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CamocTosiTeJIbHAsA pa6oTa 00y4yarouxcst

[popaboTka KOHCHEKTOB 3aHATHI, y4eOHBIX ¥ JOMOJIHUTEIBHBIX U3MaHUI (110 BOIIPOCAM K pa3ziesiaM | IllaBaM
y4eOHBIX U3/IaHUil), IIOMCK, aHAJIN3 U OI[eHKa WH(POPMAITIH 0 COACP KaHUI0 YIeOHOTO MaTepHraa.
OdopmireHne 10KIa10B U IMTOATOTOBKA UX K 3allUTe.

[NonroToBKa K MPaKTHISCKOMY 3aHSITHIO

Tema 3.4. Paabl

Conep:xaHue yueOHOro MmaTepuaJjia
Yucnosslie pspl. [Ipu3HaK cXOIUMOCTH YHCI0BOTO psija o Jamamoepy. PasznokeHue moapHTErpaibHOi (yHKIIUN B
psa. Crenennble psiapl Maksiopena. [IpuMeHeHre YHCIOBBIX PSIOB MPH peliieHHH NpodecCHOoHaIbHbBIX 3a/1a4

HpaKTH‘leCKOC 3aHATHE
O].[eHKa PE3YIAbTATOB TECTOBOI'O SKCIICPUMECHTA 3(1)(1)€KTI/IBHOCTI/I pa60TbI MEXaHU3MOB U 060py}:[OBaHI/I$I KEJIC3HO-
JAOPOXKHOI'0O TpAHCHIOPTA IO CPEACTBAM OHPCACICHUA CXOAUMOCTH YMCJIOBOT'O pAJa IO MPHU3HAKY I[aHaM6epa

CamocrosiTeJibHAsA paboTa 00y4yaroIuxcst

[IpopaboTka KOHCIIEKTOB 3aHATHI, yUeOHBIX U JONOJIHUTEIBHBIX U3IaHKH (II0 BOIIPOCaM K pa3jesiaM U Ii1aBam
y4eOHBIX U3aHUI), TOUCK, aHAIN3 U OIICHKa HH(OPMAIIUU TI0 COMIEP)KaHUI0 yueOHOTO Marepuaia.
IToaroroBka K MpakTUYECKOMY 3aHATHIO

Pemenne pa3nmuaHbIX TPO(hECCHOHANBHBIX 33/1a4; OTNPEIECICHNE METOJOB B CIIOCOO0B MX PEIICHHS; OICHKA HX
3¢ G EKTHBHOCTH U Ka4eCcTBa

Paznen 4. OcHoBBI TeOpuu
BEPOSITHOCTEH 1
MaTeMaTH4YeCKOi CTAaTHCTHKH

12

Tema 4.1. Teopus
BEPOSITHOCTEH

Conep:xkaHue yueOHOro MmarepuaJjia

[TonsiTne KOMOMHATOPHO#M 3a1aun. PakTopran ykciaa. BUIbsl coennHEeHHIT: pa3MeIeH s, IePeCTaHOBKH, COUCTAHUs, HX CBOUCTBA.
[IpumeHeHnre KOMOMHATOPUKY TIPH PELIeHUH IpodecCHOHATBHBIX 3a/1a4.

CrydaiiHbII SKCTIEPUMEHT, 3JIEMEHTapHBIE UCXOBI, COOBITHS. OnpeesieHne BEPOSTHOCTU: KIACCHIECKOEe, CTATUCTUIECKOE,
TreOMETPUUECKOE; YCIIOBHAs BEPOATHOCTDb. TeopeMbl CIIOKEHHSI U YMHOXEHHUS BepOsITHOCTEH. DopMyIia MoJIHOM BEpOsSTHOCTH.
®opmyna beprymmm. CinydaiiHble BeIUYAHBI, 3aKOHBI UX PACTIPEEIICHUS 1 YACIIOBBIE XapaKTEPUCTUKU. MaremMaTHdeckoe
oxuanue u aucnepcns. [IpuMeHeHHe TeOpUH BEPOSITHOCTEH NPH PEIICHUH NPOGHECCUOHANBHBIX 33184

IlpakTHYecKue 3aHATUSA

Pemenne KoMOMHATOPHBIX 33a4 IIPU OpraHU3aIMU TEXHUUECKON SKCIUTyaTalluy MalllMH U 000pYA0BaHMS Ha JKEIE3HOAOPOKHOM
TpaHCHOpTE.

Pemenne 3aa4 Ha HAXOKAEHUE BEPOATHOCTH COOBITHS IIPH U3YUCHUH U IUITAHUPOBAHUH TEXHOIOTHYECKOTO IIMKIIA SKCIUTYaTaI[uN
MaIlIMH 1 000pyIOBaHHS JKEIE3HOTOPOKHOTO TpaHcnopTa. OnpeneneHne cpeJHeKBagpaTHIHON CKOPOCTH IJIsl pacueTa BETHIHHBI
BO3BBILICHUS HAPYXKHOIO pebca

CamocrosiTeibHast padoTa 00y4aroUIuXcs

CucreMarnueckas mpopaboTka KOHCIIEKTOB 3aHATHI, y4eOHON 1 TONOIHUTEIBHON TUTepaTyphl (110 BOIIPOCaM K paszenam
yueOHOM JINTePaTyphl, TNIaBaM Y4eOHBIX OCOOHI, COCTABICHHBIX MPEIOaaBaTeIcM).

ITonroroBka K NpakTUYECKUM 3aHATUAM M 3allUTE MPAKTUYECKUX 3aJJaHUH C UCTIOJIb30BaHUEM PEKOMEHIAMN penoaaBaTesis.
Pemienue pa3nuyuHbIX MpodeccCHoHaNbHBIX 3a/1a4; OMPeIe/ICHHEe METOJIOB U CIIOCO00B UX PELICHHS; OLeHKa UX 3PPEKTUBHOCTU U
Ka4yecCTBa.

OdopmiieHre TOKITAI0B M MOATOTOBKA WX K 3aIIUTE

1

Pa3nen 5. OcHoBHBIE
YUCJIEHHBIE METOIbI




Tema 5.1. UncaeHHoe
auddepeHunpoBanue

Conep:xkaHue yueOHOro MaTepuajia

Honstne o uncieHHoM muddepeHnrpoaniy. opMyIbl MPHOIMHKEHHOTO TG GepeHINPOBAHI, OCHOBAaHHBIC Ha
HHTEPIOSIUOHHBIX (popmynax HetoroHa. [IpumeHenue uncineHHOro audGepeHIpoBaHus IPH PEIICHHH
podecCHOHATIBHBIX 3a1a4

IIpakTHyeckoe 3aHATHE
Pemenue 3aau Ha cocTaBleHHE IPON3BOCTBEHHOTO IUIaHA MIPH IUIAHUPOBAHUH TEXHOJOTHUYECKOTO LIUKIIa
9KCILTyaTalluy MallKH 1 000pyAOBaHUs Ha TPAHCIIOPTE.

CamocTosiTeJibHAsA paGoTa 00y4yaroluxcst

ITpopaboTka KOHCIEKTOB 3aHATHH, y4eOHBIX ¥ JOMOJIHUTEIBHBIX U3MaHUI (110 BOIIPOCAM K pa3ziesiaM U IllaBaM
y4eOHBIX U3LAHUI), TIONCK, aHAIN3 U OLICHKA HH(POPMALIHH [0 COACPKAHHUIO Y4eOHOro Marepuaia.

Pemenue pa3nuyHBIX TPOPECCHOHANBHBIX 33/1a4; ONPEleNICHHE METOIOB U CIIOCOOO0B MX PELICHHUS; OLCHKA UX
3¢ GEKTUBHOCTH U Ka4eCTBa.

OdopmireHHe JIOKJIaJI0B U ITOATOTOBKA MX K 3alUTe

Tema 5.2. UncieHHoe penieHue
00BIKHOBEHHBIX
auddepeHIHATBHBIX
YpPaBHeHMil

Conep:xkaHue yueOHOro Marepuajia

[onsiTre 0 yuciieHHOM pereHnn AuddepeHInanbHbIX ypaBHeHHE. MeToa Diiepa i peiieHus 00bIKHOBEHHBIX
muddepeHnnaIbHEIX ypaBHeHUH. [IpuMeHenne MeToaa YiCIeHHOTO penieHus tudepeHnaabHbIX ypaBHEHAN TTpH
pemeHnn npoheCCHOHANBHBIX 3a1a4

IIpakTHyeckoe 3aHATHE
OmnpeneneHns KOJIUYECTBA MIEKTPOIHEPTHH, 3aTPAYCHHON Ha TATY ITOE3/10B, B 3aBUCHMOCTH OT IIIaHa U IPOGUIISL
NYTH HOCPEACTBOM MeToa Difsiepa U penieHus: 0ObIKHOBEHHBIX TU(depeHIranbHbIX YpaBHEHUH

CamocrosiTeibHast padoTa 00y4arouuXxcs

IIpopaboTka KOHCIIEKTOB 3aHSATHI, yUeOHBIX U JONOJIHUTENbHBIX U3IaHUH (II0 BOIPOCAM K pa3jeiaM U riaBam
y4eOHBIX U3/IaHUil), IIOMCK, aHAJIN3 U OI[eHKa WH(POPMAIIH 0 COACP KaHUI0 YIeOHOTO MaTepHraa.
[ToAroTOBKA K MPAKTUYECKOMY 3aHSTHIO.

Peienne pa3nuuHbiX Tpo(ECCHOHANBHBIX 33/1a4; OMPEICICHUE METOJIOB M CIIOCOO0B UX PELICHHS; OLCHKA HX
a¢hdexTrBHOCTH U KadecTBa. OQopMiIeHHE TOKJIAZO0B U MOJI'OTOBKA UX K 3aIIMTE

Tema 5.3. UnciaenHoe
HHTErpupoBaHue

ConepixaHue y4eOHOr0 MaTepuasia

ITonsiTHE O UMCIEHHOM UHTETPUPOBaHUU. DOPMYIIbI UUCIIEHHOTO MHTEIPUPOBAHUS IPSIMOYTOJIbHUKA U TPAIlELIUM.
®opmyna Cumricona. AGCOMIOTHAS MOTPEITHOCTh MPU YMCICHHOM UHTErpUpOBaHuK. [IpiMeHeHNe YHCIEHHOTO
WHTETPUPOBAHUS JUTS PEIIeHUS Po(ecCHOHANBHBIX 3a/1a9

CamocrosiTesibHAasA pa6oTa 00y4arouxcst

[TpopaboTka KOHCIIEKTOB 3aHATHH, yUeOHBIX U JONOIHUTEIBHBIX U3IaHKH (II0 BOIIPOCaM K pasjesiaM U I1aBaM
yueOHBIX U3/IaHMH ), TIONCK, aHAJIM3 U OLIEHKa MH(OPMAIIMH 110 COAEPIKAHUIO yueOHOTrO Marepuara.

Pemenne pa3muHbIX Tpo(heCCHOHANBHBIX 33/1a4; ONPE/IeNICHUEe METOJIOB M CIIOCOO0B UX PEIICHUS; OLEHKA X
3¢ GEKTUBHOCTH U Ka4eCTBa.

ITonroroBska k 3auery

Bcero
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3AOYHASA ®OPMA OBYYEHMUSA

HanmeHnoBaHue pa3aejioB
H TEM

Coaep:xanue yueOHOT0 MaTepuaia, NPpaKTUHYECKHe 3aHATHS, CAMOCTOSITE/IbHASA
padora o0yyaromuxcst

O0neMm
4acoB

YpoBeHb
OCBOEHHS

BBenenue

Conep:xkaHue yueOHOro MmarepuaJjia

Maremaruka 1 Hay4HO-TEXHUYECKHUI NPOrpecc; NOHITHE O MATEMAaTHYeCKOM MOJIeTIMPOBaHUH. Poib
MareMaTHK{ B MOATOTOBKE CIEIHATINCTOB CPEAHETO 3BEHA JKEJIE3HOAOPOKHOTO TPAHCIIOPTA U
(dhopMupoBaHuK 00X U IPODECCHOHANBHBIX KOMIIETCHIMI

2

CamocrosiTesibHAasAg pa6oTa 00y4arouxcst
[IpopaboTka KOHCIIEKTOB 3aHATHI, YUeOHBIX U JONOIHUTEIBHBIX U3IaHUH (110 BOIIPOCaM K pasjenaM 1
1aBaM y4eOHBIX M3JIaHui1), IOUCK, aHAJIM3 U OlIeHKa MH(OPMAIIHH 110 COAEPKAaHUI0 yueOHOro Marepuaia

Paznea 1. JIuneiinas anredpa

15

Tema 1.1. KoMmmiekcHbIe
quciaa

Conep:xaHue yueOHOro MaTepuaa

KoMrIuiekcHbIe Yrcia 1 X reoMeTpudeckast uHTeprperanus. JlelcTBUs HaJl KOMIUIEKCHBIMU YHCIIAMH,
3aJ]aHHBIMH B alreOpandeckoil u TpuroHoMeTpuyeckoit hopmax. [TokaszarenpHas Gopma 3anucu
KOMIUTeKCHOTO uncia. @opmyna Ditnepa. [IprMeHeHre KOMIUIEKCHBIX YHACEI TIPU PEIICHUU
poheCCHOHAIBHBIX 3a/1a4

IMpakTnyeckoe 3ansiTueN 1
KommiekcHbie uncnia U 1elcTBUS HaJ HUMU. Perienue 3a1a4uu 1sl HaX0XKISHUS TIOJTHOTO COMTPOTUBIICHHSI
AIIEKTPUYECKOH IIenH MepeMEHHOT0 TOKA C TIOMOIIBI0 KOMIUIEKCHBIX YHCENT

CamocTosiTe/ibHAsI pa0oTa 00y4Yarouxcst

[TpopaboTka KOHCIIEKTOB 3aHATHI, yUeOHBIX U JONOJIHUTEIBHBIX U3IaHUH (II0 BOIIPOCaM K pasjesiaM 1
I1aBaM y4eOHBIX M3JIaHuil), IOUCK, aHAIIN3 U OI[eHKa HH(OPMAIIHH 110 COIEPKAHUIO yueOHOro
MarepHa’a.

IToaroroBka K MPakTU4YECKOMY 3aHSATHIO

12

Pa3nen 2. OcHOBBI
JAMCKPETHOH MaTeMaTHKH

15

Tema 2.1. Teopusi MHOXKECTB

CopaepxaHue y4eOHOI0 MaTepuasa
MHOK€eCTBO U €ro 3JIEMEHTEL. HYCTOC MHOXCCTBO, HOAMHOKECTBA HCKOTOPOI'O MHOXKECTBA. OnepauHH
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HaJl MHOXCCTBaMU: IIEPECCUCHUC, 06’beI[I/IHCHI/Ie, JOITIOJTHCHHUC. OTHOHICHI/ISI, HUX BUABI U CBOICTBA.
Huarpamma Diinepa—Benna. YncnoBsre MHOKeCTBa. McTOpHs BOZHUKHOBEHUS MOHATHS «Tpad». 3amadm,
MIPUBOAAIINE K MOHATHIO Tpada. OCHOBHBIE TOHATHUS TeopuH rpados. [IpuMeHerne Teopun MHOXKECTB U
TeopuH rpadoB IPH peHIeHHH NpodheCCHOHAIBHBIX 33/1a4.

IIpakTnueckoe 3ansaTHe Ne2

[TocTpoenue rpada 1o ycIoBUIO CUTYalMOHHBIX 3aJ1a4: B YIPaBICHUH HHPPACTPYKTYpamMu Ha
TPaHCIIOPTE; B CTPYKTYpE B3aUMOJICHCTBHUS Pa3IMYHBIX BUIOB TPAHCIIOPTa; B QOpMHUPOBaHUH
TEXHOJIOTHUYECKOTO IMKJIA 3KCILTyaTallii MAIIMH U 000pYy/I0BaHHS HA JKEJIE3HOAOPOKHOM TPAHCIIOPTE

CamocTosiTeJibHAsA paGoTa 00y4yarouxcs

[IpopaboTka KOHCIIEKTOB 3aHSATHI, YUeOHBIX U JJONOJIHUTENbHBIX U3IaHUH (II0 BOIPOCAM K pasjeiaM U
J1aBaM y4ueOHbBIX M3[IaHuil), IOUCK, aHAITN3 U OL[EHKa HH(OPMAIIUH 110 COACPIKAHUIO yUeOHOTO
Marepuara.

[ToaroroBka K MpakTUYECKOMY 3aHSTHIO.

OdopmiicHHE TOKIa0B U IOATOTOBKA MX K 3al[UTE

12

Pa3nen 3. MaTemMaTnueckmii
aHAJIN3

18

Tema 3.1. IuddepenuuaabHoe
W MHTErpajbHoe NcUHCcIeHne

Conep:xaHue ydedOHOro MaTepHuaJjia

[TpousBonHas ¢pynkunu. ['eomerprueckuii 1 GU3MUSCKUNA CMBICIT NPONU3BOAHON (yHKIMH. [Tpnnoxenue
MIPOM3BOTHOM (DYHKIMH K PEIICHUIO pa3InuHbIX 3a1a4d. ViHTerpupoBanne Gynkiuid. OnpeaeneHHbIid
unrerpain. ®opmyna Hetorona—Jleiiouuna. [IpunoxeHue onpeneieHHOro HHTErpajia K peiicHUIO
pa3NnYHbIX NpodecCHOHATIBHBIX 33134

I[IpakTnyeckoe 3anaTHe Ne3

[IpousBonHas GyHKIUS U €€ IPIIIOKEHHUE IS BBITHCIICHHUS T€OMETPUIECKUX, MEXAaHUIECKHUX U
(PM3MUECKUX BEIWYHH MPH PEIICHUH NMPOEeCCHOHATBHBIX 3a/1ad.

Beruncienue reoMeTpHIECKUX, MEXAHHUECKUX U (PU3UIECCKUX BETMYMH C TIOMOIIBIO HHTETPATBHOTO
WCUYMCIICHUSI [IPU pEIIeHUH PO ecCHOHAIbHBIX 3a1a4

CamocTrosiTe/ibHAsA pa6oTa 00y4arouxcst

IIpopaboTka KOHCTIEKTOB 3aHATHH, Y4€OHBIX U JTOMOIHUTEIBHBIX H3AaHUH (110 BOTIpOCaM K pasziesiaM U
r1aBaM y4eOHBIX M3aHUI ), TOUCK, aHAIM3 U OlICHKA MH()OPMALIUH 110 CONEPIKAHUIO yU4eOHOTO
Marepuaa.

OdopmieHre JOKIa0B U IOATOTOBKA UX K 3aIUTe.

[ToaroroBka K MPaKTHYCCKUM 3aHSATHIIM

Tema 3.2. O0bIKHOBEHHbIE
audpepeHnuaJIbHbIC
YpPaBHeHHS

CamocrosiTe/ibHAsA pa6oTa 00y4aromuxcst

[TpopaboTka KOHCIIEKTOB 3aHATHI, yUeOHBIX U JONOJIHUTEIBHBIX U3IaHKH (II0 BOIIPOCaM K pasjenaMm 1
1aBaM y4eOHBIX M3JIaHuil), TIOUCK, aHAIN3 U OIleHKa HH(OPMAIIHH 110 COIEPKAHUIO y4eOHOro
Marepuarna.

HO}IFOTOBKa K IMPAKTUYCCKUM 3aHATHUAM.

OdopmireHne 10KIa10B ¥ MOATOTOBKA UX K 3ammuTe/luddepennnansaple ypaBHEHHS IEPBOTO  BTOPOTO
nopsinka. nddepennuanbable ypaBHEHHUS ¢ pa3AeNAIOMNUMICS epeMeHHbIMI. OTHOPOAHBIE YPaBHEHUS
NepBoro nopsaka. JInHelHele OJHOPOAHBIE YPABHEHUS BTOPOTO MOPSIKA C IOCTOSHHBIMU

ko3¢ uimentamu. [Ipumenenne 0ObIKHOBEHHBIX TN QEepeHIMATBHBIX YPaBHEHUH TIPH PEIICHUN
npodeccHoHaNbHBIX 33134
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IIpakTHyeckoe 3ansaTHe Ned

Beruncnenue paboThl, COOTBETCTBYIONIEH CMEIICHNIO ITOPIITHS, COIEPIKAIIEroCs BHYTPH MMIMHIPA
Hacoca, IpH oMoy auddepeHnaIb-HOro YpaBHEHHS.

Pemenne npodeccnoHambHbIX 3a/1a4 Ha BEYHCICHHE H30TEPMUYECKOTO PACIIMPEHNS ra3a Mo Cpe/icTBaM
muddepeHnnanbHbIX ypaBHeHUH. Brranciienne paOoThl Critbl, TPOU3BEICHHON IIPH NPSMOJIMHEHHOM
JIBIDKCHUH

Tema 3.3.
JAunddepennuanbubie
YPaBHEHHSI B YACTHBIX
MPOU3BOTHBIX

CamocrosiTeJibHAsA paGoTa 00y4arouxcst

ITpopaboTka KOHCTIEKTOB 3aHATHH, yUeOHBIX U JONOJHUTENbHBIX U3aHMH (II0 BOIIPOCaM K pazfenaM
1aBaM y4eOHbBIX M3JIaHuil), TIOUCK, aHAITN3 U Ol[eHKa HH(OPMAIIHH 110 COICPKAHUIO yueOHOro
Marepuara.

OdopmieHre JOKIaI0B U IOATOTOBKA UX K 3aIUTe.

[ToaroroBka K MpakTUUYECKOMY 3aHSTHIO

Juddepennnanbapie ypaBHEHNS B YaCTHBIX MPOM3BONHBIX. [IpuMenenne angdepeHnanbHbIX
ypaBHEHHI B YaCTHBIX IPOU3BOAHBIX PU PELICHUH NPO(eCcCHOHATIBHBIX 3314

Tema 3.4. Paabl

CamocTrosiTeJibHAsA pa6oTa 00y4yaromuxcst

[IpopaboTka KOHCIIEKTOB 3aHATHH, YI€OHBIX U TOTIOJHUTEIBHBIX U3IaHUH (110 BOIIPOCaM K pa3ienaM U
I1aBaM y4eOHBIX M3JaHUN ), TOUCK, aHAJIU3 U OLleHKa HH()OPMALIMH 110 COIEPKAHHUIO yI4eOHOTO
Marepuaa.

[MoaroroBka K MpakTUIECKOMY 3aHSTHIO

Pemenne pa3muHbIX Tpo(heCCHOHANBHBIX 33/1a4; ONPEeNICHUEe METOJI0OB U CIIOCOO0B UX PELICHMS;
OLIeHKA MX 3((PEKTUBHOCTH M KauecTBa

Yucnossle paasl. [IpusHak cxoquMOCTH YHCI0BOTO psija o Janambepy. PaznoxeHune moasIHTErpatbHOM
¢yHkimu B psia. CreneHHsle psabl MakiopeHa. [IpiMeHeHHe YHCIIOBBIX PSJ/IOB MPU PELLICHUH
poecCHOHAIBHBIX 3a/1a4

Pazaen 4. OcHoBBI Teopuu
BEpPOSITHOCTEH M
MaTeMaTu4ecKol CTATUCTUKHU

15

Tema 4.1. Teopus
BEpPOSITHOCTEI

CamocTrosiTeJibHAsA pa6oTa 00y4yarouxcst

[TonsiTne KOMOMHATOPHOM 3a1aun. PakTopHran yrciaa. BUIsl COeMUHEHUIT: pa3MeIleH s, IEPECTAaHOBKH, COUYCTAHNUS,
uX cBoicTBa. [IpuMeHeHNEe KOMOMHATOPUKH TIPH PEILICHUH TPO(EeCCHOHANBHBIX 3a/1ad.

CydaiiHbII SKCTIEPUMEHT, SIIEMEHTapHBIE HCXOMBI, COObITHS. OnpeeieHre BEPOATHOCTH: KIIaCCHYECKOE,
CTaTHCTHUUYECKOE, TEOMETPHUYECKOE; YCIOBHAS BEPOATHOCTH. T€OpEMBI CIIOKEHHS U YMHOXEHUS BEPOSITHOCTEH.
®dopmyna monHO# BepositTHocTH. Dopmyna beprysmu. CiaydaiiHble BeTUYWHBI, 3aKOHBI UX PACTIPEICTICHUS H
YHCIIOBBIC XapaKTEPUCTHKH. MaTeMaTHuecKoe OKIIaHne 1 Aucnepcrs. [I[puMeHeHne Teopuu BEpOSITHOCTEH pH
perreHny mpodeccnoHaIbHBIX 3a/1a4

Cucremarnyeckas mpopadoTKa KOHCIICKTOB 3aHATHH, yIeOHO! M TONOIHUTEIHHON JIUTEpaTypHl (110 BOIIPOcaM K
pasnenam yueOHOI TUTepaTyphl, INIaBaM Y4eOHbIX MOCOOUH, COCTABIEHHBIX NMPENOAABaTENEM).

[NoxaroroBka K MPakTHYECKUM 3aHATHSM U 3aLIUTE MPAKTHYESCKUX 3aJaHUH C UCIIONB30BAaHUEM PEKOMEHAAIMI
MIPETOAaBaTeIs.

Pemienue pa3nuyuHbIX MpodeccHoHaIbHBIX 3a/1a4; ONMpee/ICHHe METOOB U CIIOCO00B UX PEILICHHS; OL[eHKa UX
3¢ PEKTUBHOCTH U Ka4eCTBa.

OdopmiieHre TOKIAI0B M MOATOTOBKA WX K 3aIUTE

15

Pa3nen 5. OcHoBHBIE

18

12




YUCJICHHbIC METO/1bI

Tema 5.1. UncnenHoe CamocTosiTe/ibHAsI pa0oTa 00y4Yaromuxcs 6 2
auddepeHuHpoOBaHHE [onstne o uncneHHoM muddepeHnrpoBanny. OopMyIbl MPHOIMHKEHHOTO TU(GepeHITNPOBAHIS,

OCHOBaHHbIE Ha HHTEPIOJISIMOHHBIX (hopmyinax Hprorona. [IpumeHeHne yncineHHOro

muddepeHInpoBaHys IpH pelIeHuH MPo(eCcCHOHAIBHBIX 331a4

[TpopaboTka KOHCIIEKTOB 3aHATHI, yUeOHBIX U JONOJIHUTEIBHBIX U3IaHUH (II0 BOIIPOCaM K pasjenaMm 1

1aBaM y4eOHBIX M3JIaHui1), TIOUCK, aHAIIN3 U OIleHKa HH(OPMAIIHH 110 COIEPKaHUIO y4eOHOro

Marepuana.

Peienne pa3nuuHbIX Tpo(heCCHOHANBHBIX 33/1a4; ONPEeNICHUE METOJIOB M CIIOCOO0B MX PELICHHS;

OLICHKA MX 3((HEKTUBHOCTH M KaueCTBa.

OdopmiieHre TOKIAI0B U OATOTOBKA MX K 3aIUTE
Tema 5.2. Uncnennoe pemenne | CamocrosiTeibHasi padoTa 00y4ar0ImXxcst 6 2
00BIKHOBCHHBIX [onsTre 0 uncaeHHOM pelleHnH AudPepeHNaIbHBIX ypaBHeHHH. Metox Ditniepa Juis pereHuns 2
auddepeHnnATBHBIX 00BIKHOBEHHBIX Ju(dhepeHInanbHbIX ypaBHeHuUi. [IpiMeHeHne MeTo/ia YUCIICHHOTO PEeLeHUs
yYpaBHeHMii muddepeHInaNbHBIX YpaBHEHU IPU pelIeHuH PO eCcCHOHAIBHBIX 3a1a4

ITpopaboTKka KOHCIIEKTOB 3aHATHH, yU€OHBIX U JONOIHUTENbHBIX U3IaHUH (II0 BOIIPOCaM K pazjenaM 1

I1aBaM y4eOHBIX M3JaHUN ), TOUCK, aHAJIU3 U OLleHKa HH()OPMALIMH 110 COIEPKAHHUIO yI4eOHOTO

Marepuarna.

[ToaroroBka K MPakTUIECKOMY 3aHSTHIO.

Pemenne pa3muHbIX Tpo(heCCHOHANBHBIX 33/1a4; ONPEeNICHUEe METOJI0OB U CIIOCOO0B UX PELICHMS;

OLICHKA MX 3((EeKTUBHOCTH M KadyecTBa. OQopMIIeHHE JIOKIIAI0B U ITOATOTOBKA MX K 3alIHUTE
Tema 5.3. Yuciennoe uHTer- | CamocrositeibHasi padoTa 00y4arommxcst 6
pupoBanue ITonsTHE O YUCIEHHOM UHTErpUpOBaHUU. POPMYIIbI UUCIEHHOTO UHTEIPUPOBAHHUS [IPSIMOYTOJIbHUKA U

tpanenuii. @opmyna CumiicoHa. AGCOIIOTHAS MOTPENTHOCTD MPH YHCICHHOM HHTETPUPOBAHHH.

[IpumMeHeHne YNCIEHHOTO HHTETPUPOBAHNUS JUIS PEIICHNS TPO(PECCHOHANBHBIX 3a/1a4

[TpopaboTka KOHCIIEKTOB 3aHATHH, yUeOHBIX U JONOIHUTENBHBIX U3IaHHUH (II0 BOIIPOCaM K pasjesiaM 1

I1aBaM y4eOHBIX M3/1aHuil), IONCK, aHAJIN3 U OIIeHKa HH(OPMAIIHH 110 COAEPKAHUIO yueOHOro

Marepuana.

Pemenne pa3nuuHbIX Tpo(heCCHOHANBHBIX 33/1a4; ONPEeICHUEe METOJIOB U CIIOCOO0B UX PELICHMS;

oreHka ux 3(G(HEKTUBHOCTH M KaueCTRa.

IIpumepHast TeMaTHKa co00IIEHMIT (IOKJIA/I0B) MPUKJIAHOTO XapaKTepa:

HVcropust CTaHOBJIEHHSI TEOPUH UCCIICIOBAHMUS ONEPAMH KaK HAyKH.

Teopus pacnucaHus.

Mertoab! TUIaHUPOBAHUSL.

[IpumeneHne Teopun MCClieOBaHMS ONIEpali IPH PEIICHNH PO EeCCHOHATBHBIX 3a1ad B 00JIacTH

(hopMHUpPOBaHKS TEXHOJIOTHYECKOTO [IMKJIA IKCILTyaTalluy MallliH ¥ 000pYAOBaHUS Ha TPAHCIIOPTE

(ynpaBneHue HHPpaCcTPyKTypaMH Ha JKeJIe3HOIOPO’KHOM TPaHCIIOPTE).

CtpyKTypa U B3aUMOJIEHCTBUE PA3INIHBIX BUAOB TPAHCIIOPTA.

[TpuMeHeHHe CUCTEM OIIEHKH Ha/IS)KHOCTH M 0€300aCHOCTH PadOT Ha XKENe3HOIOPOKHOM TPAHCIIOPTE

Bcero 87
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Jlj1g XapakTepUCTUKH YPOBHS OCBOEHMSI y4eOHOro MaTepuraia UCIOIb3YIOTCS CIeAyone 0003HaYeHUs:
1. — o3HaKOMUTEbHBIN (y3HABAHUE paHEee N3yUYEHHBIX 00bEKTOB, CBOWCTB);
2. —penponyKTHBHBIH (BBIIOJHEHHUE ACATEIBHOCTH MO 00pa3Ily, MHCTPYKIIMU WU TIO/ PYKOBOJCTBOM)
3. —MpOAYKTUBHBIH (IUTAHUPOBAHHUE U CAMOCTOSITEIILHOE BBIIIOJHEHUE IEATEIbHOCTH, pelIeHUe POOIeMHbIX 3a1ad
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3. YCJOBUS PEAJIM3AIIMN YUEBHOM JUCHUTLIAHBI

3.1. MarepuajbHO-TeXHHYeCKOe  ol0ecleyeHHe  peaju3alMud  Y4eOHOH
AUCHMILIUHBI:

OcBoenue mnporpaMMbl yueOHOM gucuuruinHbl — «l[lpukinagHas mMareMaTukay
oOecrieunBaeTCd HaJIMYMEeM Yy4eOHOro kaOumHeTa, W KaOuWHeTa MJIsi CaMOCTOSITEIhHOMN
paboThl, B KOTOPOM HMEETCS BO3MOXKHOCTH OOECIEeYUTh CBOOOJHBIN JOCTYNl B CETh
NuTepHeT BO BpeMs Y4eOHOro 3aHATUS W B TIEpUOJA BHEYUEOHOW JAEsTENbHOCTU
oOyuatomuxcs. I[lomenienue kabuHeTa yroBieTBopsieT TpeOoBaHusM CaHUTapHO-
AnuaeMHOIornueckux npaBuidl U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) m ocHameHo
TUTIOBBIM 00OpYZIOBaHWEM, YKa3aHHBIM B HACTOSIIIUX TPEOOBAHMSIX, B TOM YHUCIE
CHELMATU3UPOBAHHON yueOHOW MeOenblo U CpeAcTBaMH OOY4YEeHHsI, AOCTATOYHBIMHU IS
BBITNIOJTHEHUS TPEOOBaHUI K YPOBHIO MOATOTOBKU O0YYarOIIUXCS.

VYyeOHast AMCUUITIMHA peanu3yeTcs B yueOHoM kabunete [IpukinaaHoii MaTeMaTUKU.

OCHAlIEHHOCTh  CHENUAJBHBIX  NOMEIIeHMH M NOMELleHuil  IA
CAMOCTOAITEJIbHOI PaboThI:

Meoeanb:

[Tocagounbie MecCTa MO KOJIMYECTBY O0YyUaIOLIUXCS;

paboyee MECTO MpenoaBaTes;

JIOCKa KJIacCHAs;

KOMITHIOTEPHOE 000PYIOBaHUE,

MIPUHTED;

MyJIbTUMEANIHOE 000pYyA0BaHUE (IPOECKTOP U MPOEKIIMOHHBINA SKpaH);

JIOKaJIbHas CeTh C BLIXOJOM B Internet;

METOIMYECKHUE MaTepUalibl O TUCIUIUINHE;

crern «Mudopmanus no kabuHeTy»

cren «Kommbrorep u 0e30macHOCTbY

IHomemeHnne 1Jist CaMOCTOSITEIbHON PadOTHI

Meoeanb:

Crton unTarenbCKuii

CToJ1 KOMITBIOTEPHBI

Cron oqHOTYMOOBBIH

Crynbs

[xad-BuTpUHA I BHICTABOK

CtoJ1 111 MTHBAJIUI0OB

Kommnerorep

[ToprarvBHast UHAYKIMOHHAS METIS ISl CIa00CIbIIIAITUX

KnaBuarypa ¢ a30ykoit bpaiins.

Brixon B uHTEpHET

KoMIIeKT JINIIeH3HOHHOT0 MPOTrPaMMHOI0 obecnedeHnst

MSWindows 7 (cyonuuen3nonnbiit qoroop Ne C/[-130523001 ot 23.05.2013 )

MSOffice 2013 (cyOnuileH3MOHHOE COIAllIEHUE K TOCYIapPCTBEHHOMY KOHTPAKTy OT
21 mas 2014 . Ne 10-14)
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Kaspersky Endpoint Security for Windows

Yandex Browser (GNU Lesser General Public License)

7-zip (GNUGPL)

UnrealCommander (GNUGPL)

Brixon B uHTEpHET

3.2 UndopmanuoHHoe odecriedyeHue 00yueHust

[TepeueHp ucnonb3yeMbIX YUeOHbIX U3AaHui, IHTepHET-pecypcoB, AOMOIHUTENbHON
JUTEPATYPbI

VY4ebHo-MeToquYecKoe 00eCIeUeHHE TUCIUTIITUHBI

3.2.1 OcHoBHas y4yeOHasi JuTEpaTYypa

1. Bockoboiinnkos, HO. E. CoBpeMeHHbIe po6ieMbl MPUKIATHON MaTeMaTHUKH.
YacTts 1. JlekimonHbIM Kypc [DneKTpoHHBIN pecypc]: yuedbHoe nmocoodue / 1O. E.
Bocko6oiiankoB, A. A. Murienb. — DIEeKTpOH. TEKCTOBbIE JaHHbIe. — ToMck: ToMcKuit
rOCy/IapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U PAANO3IEKTpOHUKH, 2016. — 138
c. — 2227-8397. — Pexxum noctyma: http://www.iprbookshop.ru/72049.html mo mapostro.

2. Bocko6oitnukos, 0. E. CoBpeMeHHbIEe TPOOIEMBI TPUKIATHON MAaTEMATHKHU.
YacTs 2. IlpaktukyMm [DnekTpoHHbIN pecypc]: yueOHoe nocodue / FO. E. Bocko6oiHMKOB,
A. A. Munenb. — DIEKTPOH. TEKCTOBbIE JaHHbIE. — ToMcK: TOMCKHI1 rOCyapCTBEHHBIN
YHUBEPCHUTET CUCTEM YIIPABJIEHUS U PAIUONIEKTPOHUKH, 2016. — 52 ¢. — 2227-8397. —
Pexxum nocryna: http://www.iprbookshop.ru/72048.html nmo mapouro.

3. Porosa, H. B. BeruuciautenbHas MareMarnka [DJIEKTPOHHBIN pecypc]: ydeOHoe
noco6ue / H. B. Poroa, B. A. PerukoB. — Camapa: [ToBoDKCKuUI TOCY1apCTBEHHBIM
YHUBEPCUTET TeJIEKOMMYHHKaIui 1 nHdopmaruku, 2017. — 167 ¢. — ISBN 2227-8397.
— Texkcer: anexkTpouHsbIit // InexTponHo-6ubnroreunas cucrema [IPR BOOKS: [caiiT]. —
URL: http://www.iprbookshop.ru/75370.html. — Pexxum noctyma: mjs aBTOpu3up.
MOJIb30BATENIEN O TAPOIIIO.

4. XycauHoB, A. A. JluckpeTHasi MaTeMaTuKa [ IeKTPOHHBIN pecypc]: ydeOHOoe
nocooue st CITO / A. A. XycaunoB. — Capatos: [IpodobpazoBanue, 2019. — 77 c. —
ISBN 978-5-4488-0281-2. — Tekct: 31eKTpOHHBIH // D1eKTpOHHO-OMOIMOTEUHAs cCUCTEMa
IPR BOOKS: [caiiT]. — URL: http://www.iprbookshop.ru/86136.html. — Pexxum nocryna:
JUTSL aBTOPU3UP. MOJIb30BATENEH MO MAPOIIIO.

5. IuckpeTHast MareMarrka [ DneKTpoHHbIN pecype]: ydebHoe nmocodue st CI1O /
N. I1. bonoxypuna, T. M. OtpsiBankuna, O. C. Apanosa, T. A. Orypuosa. — CapaTtos:
[IpodobpazoBanue, 2020. — 107 c. — ISBN 978-5-4488-0706-0. — TekcT:
AIIEKTPOHHBIN // DnekTpoHHo-O6ubmmoreunas cucrema IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/91863.html. — Pexum noctyna: ajis aBTopusup.
MOJIb30BATENIEN MO TAPOIIIO.

3.2.2 JlonoJHUTeIbHAsS YUueOHAs JuTEpaTypa

1. BacuibeBa, I.H. Metonuka o0yuenust mareMaruke. Yacte 2 [DIIE€KTpOHHBIMI
pecypc]: yueOHo-MeTonuueckoe nocodue / I"H. BacuibeBa. — DEeKTPOH. TEKCTOBBIE
nanHble. — [lepmb: IlepMmckuil rocyqapCTBEHHBIN T'yMaHUTAPHO-IIEAATOTUYECKHM
yHusepcureT, 2016. — 75 ¢. — 2227-8397. — Pexum nocrymna:
http://www.iprbookshop.ru/70637.html o maposto.

2. l'anamoga, 2.X. Metoauka o0ydyeHHUss MaTEMaTHKE B YCIIOBUSX BHEIPEHUS HOBBIX
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cTauaapToB [AnekTpoHHbI pecypc] / D.X. [NansimMoBa. — DIEKTPOH. TEKCTOBBIE JaHHBIC.
— HabGepexnnie Yennsr: HabepexkHOUSTHUHCKUN TOCYIapCTBEHHBIN MTEIarOTHYECKUN
yHusepeureT, 2016. — 116 ¢. — 2227-8397. — Pexum gocryna:
http://www.iprbookshop.ru/64633.html o naposto.

3. biaros, . A. BeruucnurenbHasi MareMaTuka [ DJIEKTPOHHBINA pecypc]: yueOHoe
nocobue / U. A. bnaros, O. B. Crapoxunosa. — Camapa: [10BOIKCKHIT TOCYIapCTBEHHbBIN
YHUBEPCUTET TeIEKOMMYHHUKaIM 1 uHpopmatuku, 2017. — 205 c. — ISBN 2227-8397.
— TexkcT: aneKkTpoHHbIH // DnekTponHo-O0ubnuoreunas cucrema IPR BOOKS: [caitT]. —
URL: http://www.iprbookshop.ru/75371.html. — Pexxum nocTymna: njis aBTOpU3Hp.
MOJIb30BAaTENEH MO MapoJIIo.

4. Cenosa, H. A. JluckpeTtHas maremarvka [ DIEeKTPOHHBIN pecypc]: yueOHoe
nocobue / H. A. CenoBa. — Caparos: A [1u Op Menua, 2018. — 67 c. — ISBN 978-5-
4486-0069-2. — TekcT: MeKTPOHHBIN // DNEeKTpOHHO-O0nOMnoTeunas cucrema [IPR
BOOKS: [caiiT]. — URL: http://www.iprbookshop.ru/69316.html. — Pexum gocryna: ais
aBTopu3up. noiws3oBareneit. - DOI: https://doi.org/10.23682/69316 mo maposto.

5. BeperennukoB, b. M. /luckpetHas maremaruka [DJIE€KTPOHHBIN pecypc:
yueOHoe nocodue st CI1O / b. M. Beperennukos, B. W. benoycosa; noa pegakuueid H.
B. YUykcunoit. — 2-e uzn. — CapatoB, ExarepunOypr: IIpodobpazoBanue, Ypanbckuii
dbenepanbubiil yauBepcutet, 2019. — 131 ¢. — ISBN 978-5-4488-0404-5, 978-5-7996-
2858-1. — Tekcrt: anekTpoHHbIH // DnexkTpoHHO-0MbaMoTeyHas cuctema [PR BOOKS:
[caiiT]. — URL: http://www.iprbookshop.ru/87799.html. — Pexxum goctyna: s
aBTOPHU3UP. TIOJIB30BATENEH.

6. CenoBa, H. A. JluckperHas MmaremaTuka [DNEKTPOHHBIN pecypc]: y4eOHUK /s
CIIO / H. A. Cenosa, B. A. Cenos. — Capatog: IIpodobpazosanue, 2020. — 329 ¢c. —
ISBN 978-5-4488-0451-9. — TekcT: aNeKTpOHHBIH // DNEKTpOHHO-OMOIMOTEYHAs CUCTeEMa
IPR BOOKS: [caiiT]. — URL: http://www.iprbookshop.ru/89997.html. — Pexum
JOCTyTIA: JUTsl aBTOpHU3Up. monb3oBareneid. - DOI: https://doi.org/10.23682/89997 mo
MapoJIto.

7. Cenona, H. A. Jluckpernast marematuka. COOpHUK 3a/1a4 [ DNEKTPOHHBIHN pecypc]:
npaktukym ais CI1O / H. A. Cenoga, B. A. Ceno. — Caparos: IIpodoOpazosanue, 2020.
— 319 c. — ISBN 978-5-4488-0506-6. — TekcT: 35eKTpOHHBIH // DNeKTPOHHO-
oubnmuoteunas cucrema IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/89998.html. — Pexxum nocrtyma: njs aBTOpu3up.
nosib3oBateneit. - DOI: https://doi.org/10.23682/89998 1o maposto.

3.2.3 UHTepHeT-pecypehl

1. Math.ru: Maremaruka u o6pa3oBanue. — http://www.math.ru.
2. Allmath.ru — Bcst Mmarematuka B omHOM Mecte. — http://www.allmath.ru.
3. EqWorld: Mup maremarnueckux ypaBHeHui. — http://eqworld.ipmnet.ru.

3.24 OduunanbHbie, CHPaBOYHO-OMOMOrpaduyeckue H IEepPUOAUYECKHE
U3IaAHUS

I. O xene3nomopoxxHoM TpaHcnopre B Poccuiickot @enepaunu [Tekcr]:
Oenepanbubii 3akoH 0T 10.01.2003 Nel7-®@3 B pemakunu DenepaibHOTO 3aKOHA OT
03.08.2018 Neo 342-®3. — Exarepunbypr: T/ YpantOpU3nar, 2019. — 36 c. — 5 3k3.
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2. VYcraB xene3HOAOpokHOro TpaHcnopra Pocculickoit ®enepauuu [Tekcr]:
Oenepanbubiii 3akoH oT 10.01.2003 Nel8-®3 B penakuuu DeaepaibHOrO 3aKOHA OT
03.08.2018 Ne 312-®3. — ExkarepunOypr: TJ] YpantOpH3naar, 2019. — 80 c. — 5 3k3.

3. I'ynok [Tekct]: exenHeBHas TpaHcnopTHas raszera (2017, 2018, 2019, 2020 rr.) —
1200 3x3.

4. JKene3HonopoxHbId TpaHCHOPT [TEKCT]: ekeMEeCIUYHBbIN HAyYHO-TEOPETUYECKHI
TEXHUKO-3KOHOMUYecKuit xxypHai (2017, 2018, 2019, 2020 rr.) — 60 k3.

5. Ilyte 1 myTeBoe Xx03sicTBO [Tekct]: exemecsunblid xypHan (2017, 2018, 2019,
2020 rr.) — 60 K3,

6. Tpancnopt Poccun [Tekcer]: Bcepoccuiickast TpaHCIIOPTHAS €KEHEAENbHAs
uHpopmaroHHo-aHanuTHueckas razera ( 2017, 2018, 2019, 2020 rr.) — 240 k3.
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4. KOHTPO.JIb M OLIEHKA PE3YJIBTATOB OCBOEHHMS YYEFHOM

T CIUTIIAHBI

Pesynbrarhsl 00yueHus

OcHOBHBIE IOKA3aTeJN OLEHKH

@®opMBbI U METOABI KOHTPOJIA

(ocBOEHHBIE YMEHUS, pe3yJbTaToB U OLICHKH Pe3yJIbTaToOB
YCBOCHHbIC 3HAHMA) 00y4eHust
yMeThb:
HPUMEHSTH [IpumeHeHnne  MaTeMaTHYECKUX JKCIEpTHOE  HaOmofeHue
MATEMaTHYECKHE METOIbI METO/I0B  TU(QEpeHIMaTIbHOr0 M | Ha MPaKTHUYECKUX 3aHATHX,
UHTETPajIbHOTO MCUYMCICHUSA  JUIs OLIEHKAa  yCTHOIO  Ompoca,

muddepeHInaIbHOTO U

pelieHus npodeccuoHaNbHBIX COOOIIEHUH WU JOKIaI0B
MHTErPalibHOTO -
HCUYHCIIEHUS TUIS
pereHus
podeccroHaTbHBIX

MPUMEHATh  OCHOBHBIC [Ipumenenue OCHOBHBIX
MOJI0XKCHUS TEOPUHU MOJIOKEHUM TEOPUH BEPOATHOCTEU
BEPOSATHOCTEMN Hu M MaTeMaTH4YeCKOM CTaTUCTHUKU B
MaTeMaTH4eCKOI npodeccuoOHAIBHOMN 1eATeIbHOCTH.
CTaTUCTHUKH B
npodeccruoHanbHON
JIeATECIIEHOCTH;

WCIIONb30BaTh TPUEMBI Hcnonb3oBanue  MNpueMoB U
u METOJIBI METOJIOB MaTe€MaTUYECKOI0 CUHTE3a
MaTeMaTH4ECKOIO u aHanm3a B pa3IUYHBIX
CHHTE3a U aHajiu3a B npodecCHoHaNBHBIX CUTYaIIUSX.
Pa3ITUYHBIX
podeccroHaTBHBIX
CUTYalHsIX.

3HATh:

OCHOBHBIC IIOHATHUA H
MCTOJbI MAaTrCMaTHYCCKO-
JOTHYCCKOIr0 CHHTEC3a H

OCHOBHBIC IOHATHS U METOObI
MaT€MaTHu4YCCKO-JIOTHYCCKOI'O
CHMHTC3a MW aHajln3a JIOTHYCCKUX

aHaJn3a JIOTUYECKUX YCTPOMCTB.

YCTPOWCTB;

CIIOCO0bI peleHus Crioco0Obl  pelieHust MpUKIaIHBIX
IIPUKJIATHBIX 3a1a4 3aJad  METOJOM  KOMIUIEKCHBIX
METOJOM KOMIIJICKCHBIX YUCCII.

YHCEIL

JKCIIEPTHOE  HAOIIOCHHE
Ha TPAKTHYECKUX 3aHATHUSIX,
OLlEHKAa  YCTHOTO  OIpoOcCa,
COOOIICHUH WITH JTOKJIAIOB
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5. HEPEYEHDb UCITIOJIB3YEMbIX METOJOB OBYYEHUSA

S.111accuBHbIE:

- JICKITUH TPAJUIIMOHHBIC O€3 IPUMEHEHUS MYITBTUMEIUUHBIX CPEICTB U 0e3

pa3IaTOYHOrO MaTepHaa;

- IEeMOHCTpAIUs y4eOHbIX (PUIIbMOB,;

- pacckas;

- CEMHUHAPBI, MPEUMYIIECTBEHHO B BHJIe 00CYKICHHS TOKJIaI0B CTYJACHTOB 10 TEM WJIH

WHBIM BOIIPOCAM;

- CaMOCTOSITCIIbHBIC U KOHTPOJIBHBIC PAOOTHI;

- TECTHI;

- YTEHUE U OIPOC.
(83aumooeticmsue npenooasameinsi Kak cyovekma ¢ 00y4aouumcst KaKk 00veKkmom
NO3HABAMENbHOU 0esMEbHOCMIU).

5.2 AKTHBHBIC U HHTEPAKTHBHbIE:

- paboTa B rpyImax;

- yueOHasl TUCKyCCus;

- JICTIOBBIC U POJIEBBIC UTPHI;

- UTPOBBIC YIIPAKHEHUS;

- TBOPUECKUE 3a]IaHUS;

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

- penieHue npooOIEeMHBIX 3a/1a4;

- aHaJIM3 KOHKPETHBIX CUTYaIIN;

- METOJ] MOYJILHOTO 00yUYeHUS;

- IPAKTUYECKUN SKCIIEPUMEHT;

- 00yueHuEe C UCIIOIF30BAaHUEM KOMIIBIOTEPHBIX 00YUaIOIUX MPOrpaMM;
(63aumodeticmeue npenooasamens Kaxk cyovekma ¢ 00y4arouuMcs Kak cyoveKxmom
NO3HABAMENbHOLL 0esMEIbHOCMIU).
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