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AHHOTaUs

JucuunnuHa «MaremMaTH4eckue MeETOAbl B HAay4HBIX HCCIEIOBAHMIX» BXOAWT B
00pa3oBaTeNbHYI0 MPOrPaMMy BBICIIET0 OOpa30BaHUS — MPOrpaMMy MAarucTpaTypsl IO
HaIpaBJIECHUIO MOATOTOBKH/ criennaabHOCTH 23.04.01 «TexHOoMorHs TPaHCIOPTHBIX MPOIIECCOBY
HarpaBJIeHHOCTH «OpraHu3aius NepeBO30K U YIPABJICHUE B €AMHOM TPAHCIIOPTHOU CHUCTEME.
Hucnunmuna peanusyercs kadeapoit «Nely.

JlucuurinHa HarelneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTECHIHN:

OIIK-1 «CrnocobGeH CTaBUTh M peIIaTh HAy4yHO- TEXHUYECKHE 3aJladyd B cdepe CBoe
npo(eCcCHOHANBHOM  JIEATENPHOCTH M HOBBIX  MEKIUCIMILUTMHAPHBIX  HAMpPaBICHUW C
UCIIOJIb30BAHUEM €CTECTBEHHOHAYYHBIX M MAaTEMaTUYECKUX MOJEJIEH C y4EeTOM IOCIIEIHUX
JOCTH>KCHUN HAYKU U TEXHUKU

OIIK-5 «CrocoOeH mpuMeHsATh HHCTPYMEHTApUid (popManu3aluu Hay9HO- TEXHUYECKUX
3a1a4, HCIOJIb30BaTh MPHUKIAAHOE MPOrpaMMHOE oOecreueHue Ui MOJCIUPOBAHUS U
MIPOEKTUPOBAHUS CUCTEM U IIPOLIECCOBY»

[1K-1 «I"'0TOBHOCTH K BBIOJHEHUIO HAYYHO-HCCIIEIOBATEIBCKIX PA0OT B COOTBETCTBHH C
IJJAHOM Pa3BUTHS TPAHCHOPTHBIX CUCTEM U IIENEH MOCTAaBOK OpPraHU3alMM, UCCIEIOBAHHE U
MIPOTHO3UPOBAHNE U3MEHEHHUI B TPAHCTIOPTHBIX CUCTEMAX )

ConepxaHue AMCHUIUIMHBI OXBAThIBAE€T KPYI BOIPOCOB, CBSI3aHHBIX C IPUMEHEHHEM
MaTeMaTUYeCKNX METOJOB B HAy4HBIX MCCIEIOBAaHUAX. B Xozie mpemnomaBaHusi AUCIUIUIMHBI
pelarTes cleAyrome 3a1aun: chopMUPOBaTh Y 00yJaIOIIUXCs HABBIKU MMOCTAHOBKHU HAYYHOTO
AKCIEPUMEHTA; PACCMOTPETh MAaTEMATUYECKUE METObl, pPEalM3yIoIlMe Hay4dHbIH HOIXO0J K
MPOBEJCHUIO JKCIEPUMEHTAIBHBIX HCCIACAOBAHUNM W aHANM3y JIaHHBIX, IIOJYYEHHBIX B
pe3yibTare HKCIEPUMEHTa; O3HAKOMUTH CTYIEHTOB C CYILIHOCTbIO, I103HABATEIbHBIMU
BO3MOKHOCTSIMU M TPAKTUYECKUM 3HAYCHUEM MOJEIUPOBAaHUS KaK OJHOTO M3 HAY4YHBIX
METOMOB TO3HAHHS PEATbHOCTH; JaTh MpPEJCTAaBICHHE O Hauboyiee pacripoCTpaHEHHBIX
MaTeMaTHUYECKUX METOJaX MOJIEIUPOBaHUA OOBEKTOB M MPOLECCOB PA3IMYHON MPHUPOJBI;
HAay4YUTh HHTEPIPETUPOBATH PE3YJIbTATHl MAaTEMAaTUUYECKOTO MOJICTUPOBAHUS W MPUMEHSATH HX
JUisi 00OCHOBaHUS pEUICHHH; CPOPMUPOBATH OCHOBY [UIsl JajbHEHIIEro CaMOCTOSTEIBHOTO
WU3YYCHUS  TPUIOKEHUH  MaTeMaTHYeCKOro  MOJCIHMPOBAHHMS B MPOQECCHOHATHHOU
JeATETbHOCTH.

[IpenogaBanue AMCUMIUIMHBI IpeAycMaTpUBaeT cienyromue QopMbl OpraHu3aluu
yueOHOTO MPOLIeCCa: JeKYUll, NpaKmuyecKue 3aHamus, CAmMoCmosmebHas paboma cmyoeHma.

[TporpamMmmoit AMCHUIUTHHBI TPEAYCMOTPEHBI CIEAYIOIINE BHUABI KOHTPOJIS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHASI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyA0€MKOCTh OCBOCHHS JUCIIUIUIMHBI COCTaBIsET 4 3a4eTHBIX enuHullbl, 144
yaca.

S3bIK 00yueHus 0 JUCHMIIUHE KPYCCKUM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JTUCITUTUTMHBI
[{enbro mpenogaBaHust JUCIUILTAHBI SBIISICTCS TIOMyYEHUE CTYACHTAMU TEOPETUIECKUX 3HAHUN U
NpUOOpEeTEeHUE MPAKTUYECKUX HABBIKOB MO (OPMUPOBAHUIO, aHANU3y U HCIIOJIB30BAHUIO
MaTeMaTHYECKUX METOJ0B W MOJENed B HAy4YHBIX HCCICIOBAaHHMAX U MPO(HEeCCHOHATBLHON
JESITEIbHOCTH.

1.2. JlucumminHa BXOIUT B COCTaB 00s3aTENbHON YacTh 00pa30BaTeIbHON MPOTPaMMEI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 11O AUCHUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI O0OYyYaIOUIMicS AODKEH 00JaiaTh CIeTyIOIUMU
KOMIETSHIMSIMH WM WX YacTaMHU. KoMIeTeHIMy U MHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B

Tabimuue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMI ¥ MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynma)
KOMTICTCHIINH

KOI[ N HAUMCHOBAHHEC
KOMIICTCHIIU

KO,Z[ 1 HAMMCHOBAHHC MHAHWKATOpa
JOCTHIXKCHHA KOMIICTCHIIMH

OIIK-1 Cnocoben
CTaBUTH M PEIIaATh
HAYYHO- TEXHUYECKHE
3aauu B cepe cBoei

OIIK-1.3.1 3HaeT MozelI U METOIbI
OpraHu3aIuy TPAHCIIOPTHBIX CUCTEM U
MIPOLIECCOB, BKIIIOYAsl HHTEIIEKTYalbHBIE,
METOJIbI (POPMYITHPOBAHUS

npodeccuoHaIbHON ONTUMM3AIMOHHBIX 3314 U OTIPeIeNICHNE

JeSITeTTLHOCTH U [ENIEBBIX (DYHKIUH, 3HACT 3a1a41

HOBBIX HBOJIIOLIUH TPAHCIIOPTHBIX CUCTEM
O61enpogdeccuonanpubie | MexxaucuuminHapabix | OIIK-1.Y.1 ymeer cTtaBuTh 1 pemiarb
KOMITETECHIHH HarpaBJIeHUH ¢ HAayYHO-TEXHUYECKHUE 3a]Ja4ll HA OCHOBE

UCTIOJIb30BaHUEM MOCTPOCHHSI MATEMAaTHIECKUX MOJIEIeH

€CTECTBEHHOHAYYHBIX | M/MJIM UHTEIJICKTYaIbHBIX TEXHOJIOTUI

1 MaTeMaTUYECCKHX
MOJIEJIEH C yUETOM
ITOCJIE THUX
JOCTHKCHUHN HAYKU U
TEXHUKU

OIIK-1.B.1 Bimageer MeTogaMu
€CTECTBEHHBIX HAayK M MaTeMaTUKH, a
TaK)Ke METOJJaMH HHTEIJUICKTYaTbHBIX
CHUCTEM JIJIsl OCYIIECTBICHHUS
poeCCHOHAITBHON e TETHHOCTH

O6menpodeccruoHanbHbIE

KOMIICTCHIIN U

OIIK-5 Cnocoben
MIPUMCHSITh
UHCTPYMEHTApUU
dbopmanuzanuu
HAyYHO- TEXHUUYECKUX
3aJ1a4, UCIOJIb30BaTh
MIPUKIIATHOE
IPOrPaMMHOE
obecrieueHue s
MOJICTTUPOBAHUS U
MIPOEKTUPOBAHUS
CUCTEM H TTPOIIECCOB

OIIK-5.3.1 3HaeT MOZeT U METOIEI
MOJICIIUPOBAHUS CUCTEM, MOJICIIU U
METO/Ibl MOJICTIMPOBAHUS HA MUKPO- U
MaKpOYpPOBHSIX TPAHCIIOPTHOTO
MJIAHUPOBAHUS

[TpodeccuonanbHble
KOMITETEHIIH

IIK-1 I'oToBHOCTBE K
BBITIOJTHCHHUIO HAyYHO-
HCCICA0BATEIbCKUX
paboT B COOTBETCTBUU
C TUTAaHOM Pa3BUTHS
TPAHCIIOPTHBIX
CHCTEM U IIeTei
MMOCTaBOK

[TK-1.Y.3 ymeeT BbIOMpaTh YHCIECHHBIE
METO/bI MOJICTTMPOBAHUS O0BEKTA




OpraHu3alNH,
HCCIICIOBAHUE U
MIPOTHO3UPOBAHKE
W3MCHCHHI B
TPaHCHOPTHBIX
cucTeMax

2. Mecro nucuurnHbl B cTpykType OI1
JucuumnnuHa He Oa3upyeTcss Ha 3HAHUSAX, paHee NPUOOPETEHHBIX CTYJAEHTaMH IpU
00y4eHHHU B MarucTparype.

3HaHI/IH, IIOJIYYCHHBIC IIpHU HU3YYCHHHM MaTepuajia HaHHOﬁ JUCHOUIINIMHBI, HMCIOT KakK
CaMOCTOATCIIbBHOC 3HAYCHUEC, TAK U UCIIOJIB3YIOTCA B Hﬂy‘IHO-HCCHCIIOB&TGHBCKOfI pa60Te.

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbIe 00 00mIEeM O0BbeMe JUCIUILUIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHUJOB Y4COHOMH
paboThI 1O TUCIUILINHE (K paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) MpPeACTaBICHbI B
Tadimue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILITNHBI

pr,Z[OGMKOCTL 10

Bun yuebnoii pabotbl Bcero ceMecTpam
Nol
1 2 3
Oowan mpyooemKkocmp OuUCyUnJIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu 6 6
AyoumopHhuie 3auamus, BCEro vac. 34 34
B TOM YHCIIE:
nexmu (JI), (gac) 17 17
I(IpaK)TI/IquKHe/ceMI/IHapCKI/Ie sansarus  (113), 17 17
qac

nabopaTtopHbie padoTs (JIP), (uac)

KypcoBoi npoekTt (pabota) (KII, KP), (qac)

9K3aMeH, (4Jac) 36 36
CamocmoamenvHnas paboma, Bcero (dac) 74 74
Buo npomesicymounoin ammecmayuu:. 3ayer,
mudd. 3auer, sx3amen (3auer, udd. 3auq, OK3. OK3.
DK3.*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUILIMHEI 110 pa3JeiaM 1 BUAaM 3aHATHMN.
Paznensl, TeMBl AUCHUTIITUHBI U MX TPYAOEMKOCTh IPUBEIEHBI B TaOIUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYT0EMKOCTh

Pasnenbl, TeMbI AUCHUTLIHHBI Jlexwmn | 113 (C3)) - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 1
Paznen 1. 2 0 4
OO6mue 3akoHbl W (GOpPMBI TMO3HAHUS MHpa H
METO/Ibl IPOBEJICHNUSI HAYUHBIX MCCIEA0BAHNN.




Pazgen 2.

Hayuynoe miaHupoBaHHe SKCIIEpUMEHTa |
CTATUCTUYECKUN aHATU3 JAHHBIX

Paznen 3. Maremarnueckue MeTOnbl pa3paboTkd 9 10 40

MoJieJiei

Htoro B cemectpe: 17 17 74
Htoro 17 17 0 0 74

[IpakTuueckas

IIOATOTOBKA  3aK/IIOYacTCA B  HCINOCPCACTBEHHOM  BBIIIOJTHCHHUH

Oo0y4yaromMMHUCsT  OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymiei
npo¢eCCHOHATIBHOM 1A TENbHOCTBIO.

4.2. ConepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI MIPUBEICHO B Ta0OHIIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep paznena

Hazpanue u COACPKAHUEC Pa3aACIIOB U TCM JICKIMOHHBIX 3aHATHH

1

Tema 1.1. ®yHnaMeHTaNnbHBIC U PUKIIAJAHBIE HCCIICTOBAHUS.
Teopernyeckue U 3KCIepUMEHTANIbHBIE HccaenoBaHus. HatypHbie u
MoenbHbIe uccienoBanus. [louckossie nccnenopanus (1 gac)

Tema 1.2. ®opMbl OpraHu3anuy U K3MCHCHHSI 3SHAHUH. YOCKICHUS U
crepeotunbl. OMMOKY HccaenoBaress B npolecce no3Hanus. Jloruka
CY)XJICHHI U YMO3aKIIFOUeHUH. 3aKOHBI ()OPMATBHOM JIOTHKH.
Heuerkas noruka (1 gac)

Tema 2.1. U3mepenue u onieHuBanue. [lkanel uamepenunii. [Iposepka
AKCMEPUMEHTAIFHBIX pe3yabTaroB (1 yac)

Tewma 2.2. HayuHblif moxoA K MJIaHWPOBAHUIO SKCIIEpUMEHTa (2 yaca)

Tema 2.3. CrarucTuuecKkue METO/Ibl aHAJIN3a JAHHBIX SKCIIEPUMEHTA!
PErpEeCCUOHHBIN aHaNu3, AUCTIEPCUOHHBIN aHaIn3, PaKTOPHBINA aHAIIN3
mpoBepka rumnotes (3 Jaca)

Tema 3.1. [TpuHIMIIBI U STAaNbl MATEMAaTHYECKOTO MOICTTUPOBAHUSI.
Knaccudukanus marematindeckux mozenei (1 gac)

Tema 3.2. MeToasl 1 MOZIENIM ONITUMU3AIIHH (2 Yaca)

Tema 3.3. IMuTanimoHHOE MOJIETMPOBAaHUE: aT€HTHOE MOACTHPOBAHNE;
JTUCKPETHO-COOBITUHOE MOJICTTUPOBAHUE.

[IporpaMMHBIe cpecTBa pa3pabOTKH UMUTAIMOHHBIX MoJenei (2
yaca)

Tema 3.4. Heuetkoe mopenupoBanue. [Iporpammusie cpeacTsa
pa3paboTKu HEeYeTKUX Mojenei (4 yaca)

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TAOJIHNILIE 5.

Ta6m/1ua 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTD

N3 Hux Ne

Ne | Tewmsbl npaktudeckux | @opmel npakTHdeckux | TpyaoeMKOCTh, |MPAaKTHYECKOM |paznena

/o 3aHATUU

3aHATHI (dac) HOJATOTOBKH, | TUCITHII
(dac) JIUHBI




Cemectp 1

1 Pa3zpaboTka mnana | Ilpaktuueckas pabora 2 2
IKCIIEPUMEHTA
2 Cratuctuueckue [IpakTnueckas padbora 3) 2
METO/IbI aHAJIH3a
pe3yIbTaToB
IKCIIEPUMEHTA
3 NMuTanuoHHble [IpakTnueckas padbora 4 3
MOJIENTN TEXHHUYECKUX
CHCTEM
4 HeueTtkue Mmoaenu [IpakTrueckas pabora 4 3
yIIpaBJICHUS B
TEXHUYCCKHX
crcTeMax
5 HeueTtkue Mmoaenu [IpakTrueckas pabora 2 3
JTMarHOCTUKU
TEXHUYECKHUX CUCTEM
Bcero 17
4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHI U KX TPYJOEMKOCTb IPUBECHBI B TAOIHUIIE 6.
Tabmuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJO0EMKOCTb
N3 Hux Ne
Ne HaunmeHnoBaHue J1a00paTOPHBIX pabOT TpynoeMKOCTS, | MPAKTHICCKOH | pasiena
/o (gac) MOJATOTOBKH, | JMCIIHI
(gac) JIMHBI

V4eOHBIM IIAaHOM HE npeaycMOTpCHO

Bcero

4.5. KypcoBoe npoeKkTHpoBaHKe/ BHITOTHEHUE KyPCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Buapl camocTosiTenbHON paboThI U €€ TPYIOEMKOCTh MPUBEICHBI B TA0IHIIE /.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI U €€ TPYAOEMKOCTh

. Bceero, | Cemectp 1,
Bun camocrositensHO# paboThI qac qac

1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia 20 20
qucruminael (TO)
KypcoBoe npoextuposaunue (KII, KP)
PacuetrHo-rpadguueckue 3ananus (PI'3)
Brimonnenue pedeparta (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 10 10




ycneBaemoctu (TKY)
Howmamnee 3aganue (/13) 30 30
Kontponbabie paboTsl 3a0unnkoB (KP3)
IToaroroBka K MpoMeXyTOYHOU 14 14
arrectaruu (I1A)

Bcero: 74 74

5. IlepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUS

JUISL CAMOCTOSITENTbHON PabOThl 00y4aroIUXCs MO JUCUUTUIHHE (MOJTYJIIO)
Y4eOHO-MeToInYeCKUue MaTepuasbl JUIsl CaMOCTOSITENIbHON paboThl 00YyJaroIIMUXCsl yKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/1aHUM NpHUBeeH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

KonuuectBo
ITudp/ URL 9K3EMIUIPOB B
bubnuorpadudeckas ccpuika OoubnaroTeke
aapec (KpoMe 31EKTPOHHBIX
9K3EMILISIPOB)
51 Bepmununa, JI.II. Maremaruueckue 5
B 37 METOABI 1 MOAECJIN B HAYYHBIX

HCCIIeZIOBaHUX: yueOHOe Tocodue /
CIl6.: I'YAIL, 2019.-135 c.

https://e.lanbook.com/book/147156

Kynenun, O. I. Maremaruyeckue
METOBI ¥ MOJIENH : yuebHoe mocodure
/ O. T Kynenun, E. B. Cmupnoga, O.
W. JlnneBna. — HoBocubupck :
CI'YBT, 2019. —

108 c. — TeKcCT : 31eKTPOHHBII

9BbC «JIaup»

https://e.lanbook.com/book/305219

I'opnay, b. A. Maremarndeckoe
Mozenuposanue. IToctpoenue
MoJIeTIel U YUCIICHHAs peann3anust /
b. A. Topnau, B. T [llaxoB. — 5-¢
u3a., crep. — Cankr-IletepOypr :
Jlanp, 2023. — 292 ¢. — TekcT :
AIIEKTPOHHBIN

9BbC «Jlaup»

https://e.lanbook.com/book/191560

[Taunkparos, E. JI. Matemaruueckue
METOBI M MOJIENH MOIEPIKKHI
NPUHATHA PELIeHuil : yueOHoe
noco6ue / E. JI. [lankparoB. —
Hwxuuit Hosropoa : HHI'Y um. H.
H. Jlobauesckoro, 2021. — 74 ¢c. —

TekcT : aneKTPOHHBIN

9BbC «JIaup»

https://e.lanbook.com/book/177085

ApzamactieB, A. A. MatemaTnueckue
MOJIETIM B €CTECTBEHHBIX HayKaX :
yuebHoe rmocodue / A. A.
Apzamactie, H. A. 3enxoBa. —
Tamb6oB : TT'Y um. I.P.JlepxaBuHa,
2021. — 102 c. — Tekcr :
ANEKTPOHHBIN

9BbC «Jlaupy»




https://e.lanbook.com/book/264239 ITen, P. 3. CrarucTryecKkue METOIbI ABC «Jlaapy
MaTeMaTHYeCKOTrO MOIETUPOBAHUS,
aHaINu3a U ONTUMHU3AIUI
TEXHOJOTHYECKHX mporeccoB / P. 3.
Ilen, B. P. [Ten. — 3-e u3a., crep. —
Cankrt-llerepOypr : Jlanp, 2022. —

308 c. — TekcT : 31eKTPOHHBII

https://e.lanbook.com/book/171457 ®unumoHoB, A. b. OCHOBBI HEUETKOM SBC «JIaub»
JIOTHKH : y4eOHOe mocodue

/ A. b. ®unumonos, H. b.
®unumonoB. — Mocksa: PTY
MUPOA, 2019. — 88 c. — Tekcr:
AJIEKTPOHHBIN

https://e.lanbook.com/book/258803 Bbponesuu, A. T. Heuetkue momenu DBC «Jlauby
aHaIM3a JaHHBIX U IPHUHATHS
pewenuii : yaebnoe mocooue / A. I.
Bponesuy, A. E. Jlenickuii. —
MockBa: Bricmias mrkoira SKOHOMHUKH,
2022. — 264 c. —

TekcT: 3neKTpOHHbIN

https://e.lanbook.com/book/191560 IMankparos, E. JI. MatemMatndeckue ABC «Jlaapy
METO/bI ¥ MOJEIH MOIACPKKU
MPUHSTHS PEUICHUH : yueOHoe
noco6ue / E. JI. [lankparos. —
Hwxuuit Hosropoa : HHI'Y um. H. W.
JloGauesckoro, 2021. — 74 ¢c. —
TekcT: 3neKTPOHHBIN

https://e.lanbook.com/book/135549 ITerart, A. HeyeTkoe MOIETUPOBaHKE H IBC «Jlauby»
ympasieHue : yueOHoe mocooue / A.
Ilerar ; nepeBo C AHNIUKCKOTO

A. T. IlogBecosckoro, 1O. B.
TromeHnieBa. — 4-e u3g. — MoOCKBa :
Jlaboparopust 3Hanuii, 2020. — TekcT]|
: DIIEKTPOHHBIN

7. TlepeueHb 2MEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
WH(OPMAITMOHHO-TEJICKOMMYHHKAITMOHHOH ceTn « THTepHEeT)»
[Tepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB nH(pOPMaIIMOHHO-
TEJICKOMMYHUKAIMOHHONW ceTn «MHTepHeT», HEOOXOIUMBIX JJII OCBOCHHS JTUCITUIUIAHBI
npuBesieH B Tabmuie 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTH «HTepHeT»
URL ampec HaumenoBanue

http://e.lanbook.com OBC «M3narensetBo «JIaHBY

8. Ilepeuens nHPOPMAITMOHHBIX TEXHOIOTHI
8.1. [lepeyenp mporpaMMHOr0 oOOecHeueHHs, HCIOJIb3YEeMOI0 TMpH OCYIIECTBICHUU
00pa30BaTeNLHOrO MpoIecca MO AUCLUIINHE.
[lepedeHp UCONIB3yeMOro MPOrpaMMHOro odecriedueHus npejacranieH B Tadbuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHIS

‘ Ne /1t ‘ Haunmenosanue




‘ He mpenycmorpeno

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO UCIUILTUHE

[lepeueHb UCHOIB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTaBICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca MO TUCIUTUIMHE, IPEICTaBIeH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue coCcTaBHOM YacTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUYECKOU Oa3bl (1pu HEOOXOAMMOCTH)

1 Ayautopus 00111ero Ha3HaYCHUS

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTECTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTAIluU

Bun HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHINI O0OYyJaloUIMMHCS TPUMEHSETCS 5-0ayuibHasi MIKajla OUEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMH, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olileHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHad mIKana paKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHai;

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BATEIbHO U TPAMOTHO €TI0 U3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTENBHOH JHUTEPATYpHI,
TECHO MPHBS3BIBAET YCBOSHHBIC HAYYHBIE TTOJIOKEHHS C TIPAKTUICCKOM
JeSITebHOCTHIO HAIIPABIICHHUS;

— yMeJi0 000CHOBBIBAET U ApTYMEHTUPYET BbIJIBUTAEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— CcBOOOIHO BJIAJICET CHCTEMOH CTIENMAIM3UPOBAHHBIX MMOHITHH.

«OTIIMYHO»
Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

(XOPOLIO»
(Ga4TCHO»

— o0y4aromuiicst TBEpI0 YCBOMJI IPOTPaMMHBINA MaTepuall, TpaMOTHO U
[0 CYWECTBY M3JaraeT €ero, OINWUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEN;

— YBSI3bIBA€T YCBOECHHBIE 3HAaHUS C IPAKTUYECKON JAEATEIbHOCTBIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJIO0KEHHUS;

— JIeJaeT BBIBOJIBI U 00O0O0IICHUS;

— BJIaJICET CUCTEMOM CIIeMaIN3UPOBAHHBIX OHSITUH.

«yZI0BJIETBOPUTEIIHLHOY
«BAYTCHO»

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONYCKAaeT HECYIIECTBEHHBIE OMIMOKN U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHUU
HaIPaBJICHUS;

— c11a00 apryMeHTUpPYET Hay4dHbIE [T0JIOKEHMS,;

— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— YaCTUYHO BJIAJIeE€T CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
Marepuana;

— JIOMYCKaeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM IIPHUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;

— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) mis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne n/mt [Tepedens Bompocos (3a7a4) AJs SK3aMeHa Kon
MHAMKAaTopa

1 MeTononornueckue NpUHIUILI HAYYHOTO MIO3HAHUS OIIK-1.3.1

2 TeopeTndeckue U KCIIEPUMEHTAIIBHBIE METO/bI HAYYHOTO OIIK-1.V.1
MO3HAHU

3 Meroanka HaydHOTO UCCIIEI0BAHUS OIIK-1.B.1

4 OMIIUPUYECKUE MOJEIN IIPOTHO3UPOBAHUS OIIK-5.3.1

5 Meron nMHaMUYECKOTro IporpaMMupoBanus bennmana B IIK-1.V.3
pEILIEeHNN 3a7a4y YIPaBICHUS

6 Meton HEYEeTKOro JMHAMUYECKOTO IIPOrpaMMHUPOBaHUS OIIK-1.3.1
bennmMana-3aje B pelIeHUH 33134 YIPaBICHUS

7 AKTHBHBIN U TACCUBHBIN dKkcriepuMeHT. OcHoBHBIe TpuHLuNbl | OITK-1.Y.1
CTaTUCTUYECKOIO TUIAHWPOBAHUS AKCIIEPUMEHTA.

8 OCHOBHBIE 3Talnbl IJITAHUPOBAHUS YKCIEPUMEHTA. OIIK-1.B.1

9 [Tonabie 1 ApoOHBIEC (AKTOPHBIE MIIAHEI. OIIK-5.3.1

10 BocnonHenne s3kcnepuMeHTalbHbIX JaHHBIX ITyTEM [IK-1.¥.3
MaTeMaTH4eCKOTr0 MOJIETUPOBAHUSI.

11 O06paboTka pe3ynbTaroB (PaKTOPHOTO SKCIIEPUMEHTA. OIlK-1.3.1

12 [Tnan sxcnepumenTa «JlatuHckuii kBagpar». OOpaboTka OIIK-1.V.1
pe3ynbTaToOB HKCIEPUMEHTA.

13 Craructuyeckre MeTo/bl TPOrHO3UPOBAHUS OIIK-1.B.1




14 OCHOBHBIE METOIBI CTATUCTUYECKOTO UCCIIEJOBAHUS OIIK-5.3.1

15 [IpoBepka CTaTUCTHYECKUX TUIIOTE3 IIK-1.¥.3

16 Cnoco0s1 popManM3auy HEYETKUX MTOHATUI OIIK-1.3.1

17 Metonbl CTaTUCTUYECKON OIIEHKHU CBA3U MEXKIY OIIK-1.V.1
KOJIMYECTBEHHBIMU MPU3HAKAMHU

18 MeTo/bl CTaTUCTUYECKON OLICHKHU CBA3U MEXIY OIIK-1.B.1
KaueCTBEHHBIMH MTPU3HAKAMHU

19 HeueTkue xiaccudukanimoHHbIe MOJETHU MPHHITUS OIIK-5.3.1
YIIPABJICHUYECKUX PELICHUM.

20 Mogenu npUHSTHS YIPAaBICHUYECKUX PELLICHUI Ha OCHOBE IIK-1.V.3
HEUYETKOTO BOCXOSIIETO BBIBOJIA.

21 Mogenu npuHATHS YIIPABICHUECKUX PELIEHUN Ha OCHOBE OIIK-1.3.1
HEUYETKOTO HUCXOJSAIIETO BBIBOJA.

22 [IpuHIMIIBI MaTEMaTHUECKOTO MOJIETUPOBAHUS. OIIK-1.V.1

23 OMIIUPUYECKUE U aHATUTUYECKUE MAaTeMaTHUYECKUE MOJIETH. OIIK-1.B.1
[Ipumepsl.

24 @yHKIMOHaIbHBIE Mojienu. [Ipumepsi. OIIK-5.3.1

25 CrpykrypHble Mozenu. [Ipumepsr. I1IK-1.V.3

26 Nmurtanuonnsie moaenu. [Ipeumyiectsa 1 HEJOCTaTKU OIIK-1.3.1
MMHUTALMOHHBIX MOZEIIEH

Bompocsr (3amaun) st 3aueta / qudd. 3auera npepacraBieHsl B Tabmuie 16.

Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera
Kon
Ne i/m [Tepeuens BompocoB (3amay) s 3a4dera / qudd. 3adera pHMKATOpA

V4eOHBIM IJIAHOM HE MpeaAyCMOTPCHO

[lepeuenr TeM [l KypCOBOTO MPOEKTHUPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyers TeM Uit KypcOBOTO POEKTUPOBAHMUSI/BBITIOIHEHUSI KYPCOBOI pabOTHI

[IpumepHbIil nepedeHpb TeM 711 KypCOBOTO MPOEKTUPOBAHUS/BBITIOTHEHHS

Ne n/nn .
KypCOBOH paboThI
Y4eOHBIM MJIaHOM HE PEIYCMOTPEHO
BOHpOCBI AJi1 MMPOBEACHHUA HpOMe)KYTO‘-IHOI\/JI arreécralliu B BHUAC TCCTUPOBAHUA

npeJcTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IlpumepHbIii epedeHb BOIIPOCOB Il TECTOB

y Kon
Ne n/mn [IpuMepHBIil TepeyeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa
1 Kakoit meTos1 MaTemaTHyeckoro MojenupoBanus Hauoosee s3¢pdexkrusno | OIK-1
HCIIONB3YETCS I ONTUMHU3AIMU MaplIpyToB B TpaHcniopTHoU cucreme? | OIIK-1.3.1

a) Meron Monte-Kapiio

b) JIuneitHOoe IporpaMMUpOBaHHE
¢) Meroa HaMMEHBIIMX KBAJPaToOB
d) MeTtoa KOHEYHBIX 3JIEMEHTOB

Wuctpykuus: [IpounTaiite TekCT, BRIOEPUTE MPABIIBHBIN OTBET U




3aMUIIATE ApPTYMEHTHI, 000CHOBBIBAIOIIME BEIOOP OTBETA.

Kakue MeToapl MaTeMaTUueCKUX MOJIENIEH MPUMEHSIOTCS ISl aHAJIU3a 1
yIpaBieHUs! TOTOKaMU TPAHCIOPTHBIX CPEACTB B €AUHON TPAHCTIOPTHOM

cucreme?

Bapuanrts! oTBeTa:

a) Monenu MaccoBOro 00CIIy:KMUBaHUS

b) duddepernmansubsie ypaBHEHUs

¢) UMutupoBanue AUCKPETHBIX COOBITUI

d) ®akropHbIi aHATH3

Wuctpykuus: [IpounTaiite TeKCT, BEIOEpUTE MPaBHIIbHBIC BAPUAHTHI
OTBETA U 3aIIUIINTE apryMEHThl, 000CHOBHIBAIOIIIKE BIOOP OTBETOB.

OIIK-1
OIIK-1.V.1

Nucrpykuus: [IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE. K
KaX/101 O3ULIMH, JTaHHOHU B JIEBOM CTOJI0LE, T010epuTe
COOTBETCTBYIOIIYIO ITO3UIIHIO B IPABOM CTOJIOIIE.

YcTaHOBUTE COOTBETCTBHC MCXKAY MOJACIIKIMU MAaTEMAaTUUYCCKOI'O aHaJIn3a
" X IIPUMCHCHUEM B YIIPABJIICHUU TpaHCHOpTHOﬁ CHUCTEMOM.

1) JIuneliHOe IPOrpaMMHPOBAHHE

a) OntuMuzanus pacrupeaeneHus
TPAHCIIOPTHBIX CPEJICTB

2) Teopus rpadoB

b) AHanu3 MapIIpyTOB U
TOTIOJIOTUH CETU

3) baiiecoBckuii aHamu3

¢) [IpornosupoBanue
BEPOSITHOCTH 3a/1€PKEK

4) MapkoBCKHE IPOIECCH

d) O6cnyxuBarOIINE CUCTEMBI C
CIIy4alHbIMH IIPOLECCAMHU

OIIK-1
OIIK-1.B.1

VYcranosute MMPAaBUJIbHYIO IMMOCJICAOBATCIIBHOCTD 3TAIIOB
MAaTEeMaTUUICCKOTO MOACINPOBAHUA TPAHCIIOPTHLIX ITOTOKOB B €IMHOMN

TPAHCIIOPTHON CHUCTEME.

a) COop aHHBIX

b) ®opmynupoBanue MoaeIU
c¢) Kanubposka monenu

d) Banmunanust mogenu

e) [Ipumenenne Mmoaenu

Wuctpykuus: [IpounTaiite TEKCT M yCTaHOBUTE MTOCIEA0BATEIBHOCTD.
3anummure COOTBETCTBYIOLIYIO IIOCIEI0BATENBHOCTh OYKB CIeBa

HaIrpasBo.

OIIK-1
OIIK-1.3.1

Onumure npouecc NpuMeHeHus Teopur rpadoB AJis ONTUMU3ALMH
TPaHCIOPTHBIX MapIIPyTOB B €IMHOM TpaHCIIOPTHOM cucteMe. Kakue
aCMeKThl MapIIPYTOB MOTYT OBITH YIYUYIIEHBI C IIOMOIIBIO 3TOTO

meronaa?

Nuctpykuus: [IpounTaiiTe TEKCT U 3alUIIATE PA3BEPHYTHIN

000OCHOBAHHBII OTBET.

OIlK-1
OIIK-1.V.1

Kakoit u3 cinenyromux mporpaMMHBIX IPOJIYKTOB HAMITy4IIUM 00pazomM
MOJXOJUT 71l MOJEIIUPOBAHUSI TPAHCIIOPTHBIX MOTOKOB B €IMHOMN

TPaHCIOPTHOM cucteme?

OIIK-5.3.1




Bapuanrts! oTBeTa:
a) Microsoft Excel
b) MATLAB

c) ArcGIS

d) AnyLogic

WNuctpykuus: [IpounTaiite TeKCT, BBIOEPUTE IPABHILHBIA OTBET U
3aMUIIUTe apryMEHThl, 000CHOBBIBAIOIINE BHIOOD OTBETA.

Kaxkue 13 nepeuncineHHsIX IporpaMMHBIX HHCTPYMEHTOB MOYKHO
HCII0JIb30BaTh I (DOPMATU3aIMU U MOJCITMPOBAHUS TPAHCIIOPTHBIX
3amau’?

Bapuanrts! oTBeTa:
a) Python ¢ 6uGnmorekoit SciPy
b) Simulink B cocrase MATLAB

c) AutoCAD
d) R c makerom igraph

Wucrpykuus: [IpounTaiite Tekcr, BbIOEpUTE TPaBUIIbHBIE BAPUAHTHI
OTBETA U 3aIIUIINTE apTyMEHThl, 000CHOBBIBAIOIIIKME BHIOOP OTBETOB.

OIIK-5.3.1

Nucrpykuus: [IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE. K
KaX/101 O3ULMH, JTaHHOHU B JIEBOM CTOJI0LE, T010epuTe
COOTBETCTBYIOIIYIO TO3UIHIO B IPABOM CTOJIOIIE

Y cTaHOBUTE COOTBETCTBUE MEXKAY ITPOrPAMMHBIMU CPEICTBAMM U UX
(GYHKUIMAME B 33/1a4aX MOJAEIHPOBAHUS TPAHCIIOPTHBIX CUCTEM.

1) AnyLogic a) ['eonpocTpaHCTBECHHBIE
aHaJIU3bl U KapTorpadupoBaHue

2) Python (SciPy) b) CHucTeMbl HMUTAIIHOHHOTO
MOJIETUPOBAHHSI

3) MATLAB (Simulink) ¢) MaremaTuueckoe

MOJCIIMPOBAHUC U CUMYJIAITUN

4) ArcGIS d) Ananu3 ceTeBbIX U rpa)OBBIX
CTPYKTYp

OIIK-5.3.1

YcTaHOBHTE IPABUIIBHYIO MOCIEI0BATEIIBHOCTD 3TANlOB UCIIOIb30BAHM
MIPUKIIQJHOTO POrPAMMHOI0 00ecIedeHus 115l MOIETIMPOBAHUS
TPAHCIIOPTHBIX 3a7a4.

a) Bri6op mporpammHoro obecrneyeHus
b) CO0p MCXOMHBIX TaHHBIX

c) Pa3pabotka monenu

d) Banunanus u TecTupoBaHUE MOJIETH
€) AHanu3 pe3yiabTaToB

WNuctpykuus: [IpounTaiiTe TEKCT U yCTAHOBUTE MOCIEI0BATENBHOCTD.
3anuiuTe COOTBETCTBYIOIIYIO MOCIIEI0BATEIbHOCTh OYKB ClIeBa
HaIpaso.

OIIK-5.3.1

10

Onumure npouecc NpUMEHEHHs MPUKIAAHOTO IPOrPaMMHOTO
obecnieuennss MATLAB s npoeKTHpOBaHUS U yIyUIIEHUS

OIIK-5.3.1




JIOTUCTHUYECKHUX CXEM B TPaHCIOPTHOM cucteme. Kakue npenmyiiectra
naet ucnoiibzoBanue 3toro [1O B TpancnopTHOM oTpaciu?

Nucrpykuus: [IpounTaiiTe TEKCT U 3alUIINTE Pa3BEPHYTHINA

000CHOBAHHBIA OTBET.

11

Kakoii Mmeton Hanbonee 3 (HEeKTUBHO UCTIONB3YETCS IS
MPOTHO3UPOBAHUS M3MEHCHUH B TPAHCIIOPTHBIX CUCTEMax?

a) Perpeccronnblii aHanus

b) MoaenupoBanre MonTe-Kapio

¢) Hendu-meron
d) AHanu3 YyBCTBUTEILHOCTH

WNuctpyknus: [IpounTaiite TEKCT, BRIOEPUTE IPABUIIBHBIN OTBET U
3alUIINTE APIrYMEHTHI, 000CHOBBIBAIOIIME BEIOOP OTBETA.

[IK-1.¥.3

12

Kaxkue n3 IEPCUUCIICHHBIX METOJ0B MOT'YT OBITh MMPHUMCHCHBI JJIA
HCCICAO0BAaHMA TPAHCHHOPTHBIX CUCTEM U IPOTHO3UPOBAHUA UX

U3MEHeHUun?

a) KoropTHslii ananus
b) AHanu3 BpeMEHHbIX PAIOB
c) CereBoii aHanus

d) JIuneitHoe mporpaMMHpOBaHUE

Wuctpykuus: [IpounTaiite Tekct, BbIOEpUTE TPaBUIIbHBIE BAPUAHTHI
OTBETA U 3aIIUIINTE apTyMEHThl, 000CHOBBIBAIOIIIKME BHIOOP OTBETOB.

I[IK-1.¥.3

13

Nucrpykuus: [IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE. K
KaX/101 MO3ULMH, TaHHOHU B JIEBOM CTOJI0LE, T010epuTe
COOTBETCTBYIOLIYIO TO3UIIMIO B IIPABOM CTOJIOLIE.

YcTaHoBUTE COOTBETCTBHE MCKAY HAYUYHO-HUCCICAOBATCILCKUMHU
METOAaMU U UX OCHOBHBIMHU IIPUMCHCHHUAIMU B TPAHCIIOPTHBIX CUCTEMAX.

1) PerpeccuonHslii aHamu3

a) Onenka BIUsSHUS (pakTOpOB Ha
TPaHCIOPTHBIE TOTOKU

2) CeTeBoii aHan3

b) OnTuMu3anus MapIpyToB U
JIOTUCTHYECKUX LETEeH

3) MeTo/bl SKCIEPTHBIX OLIEHOK

¢) [Iporuo3upoBaHue Ha OCHOBE
MHEHHI SKCIEPTOB

4) CuMynsIMOHHOE
MOJIETTHPOBAHHE

d) MoaenupoBaHue clieHapUeB
pa3BHUTHUS CUTYallUU

[IK-1.¥.3

14

VYcranosute MMPAaBUJIBHYIO IMMOCJICAOBATCIIbHOCTD 3TAIIOB BBINIOJIHCHUS
Hay‘{HO-HCCHC,ZLOBaTGHBCKOﬁ paGOTLI 10 IpOTHO3UPOBAHHUIO W3MEHEHUI

B TPAHCIIOPTHOW CHUCTEME.

a) ®opmynupoBaHUE THIIOTE3BI
b) Coop u aHaNMM3 TaHHBIX
c¢) Pazpabotka monenun

d) TectupoBaHue 1 BaTHIAILUSA MOJIEIH
e) [Ipumenenure Moeu 17151 MPOTHO3UPOBAHMUS

[K-1.¥.3




HNuctpykuusa: [IpounTtaiiTe TEKCT M yCTAaHOBUTE MOCIIEI0BATEIIBHOCTD.
3anuimre COOTBCTCTBYIOIIYIO TOCTICAOBATCIIBHOCTD 6yKB cJIeBa
HaIpaso.

15 Onummre, Kak UCIOJIb3YETCS aHAJIU3 BPEMEHHBIX PSAJOB JUIS [IK-1.¥.3
IIPOrHO3UPOBAHMS U3MEHEHUH B TPAHCIIOPTHBIX cucTeMax. Bkirounre B
CBOM OTBET OCHOBHBIE ATAIbl IPUMEHEHUS ITOI'0 METOJA U €r0
IIPEUMYIIECTBA B CPABHEHHUHU C IPYTMMHU METO/IaMU IIPOTHO3UPOBAHUS.

HNuctpyknus: [TpountaiiTe TEKCT U 3alUIIUTE Pa3BEPHYTHIN
00OCHOBAHHBIN OTBET.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yd4eHus1, mpeIcTaBICHbI B Ta0ymie 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX PadOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeToqu4veckre  MaTepUaibl,  ONPEACISIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEpXKaTCsi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyOUIUX TOPSIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O00yJaroInxcs
I'VAIL

11. Meroaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI
(Huoice npusoosmces pekomenoayuu no cCOCmMasieHuro 0aHHo2o pazoena)

11.1. Metoauueckue yka3zaHus [ OOYYAIOIIMXCS 10 OCBOCHHUIO JIEKIMOHHOTO
MaTtepuaa (eciu npedycmMompeHo yY4eOHbIM NIAHOM NO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riyOOKOoe W sICHOE HW3JIOKEHHWE ydeOHOro marepuana. HasHadeHne COBpEMEHHOW IJIeKIIMU B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJNYYUTh BCIO MH(POPMAIUIO 0 TEME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJeM JUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIHNX
JTOCTHKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JIEKIHs BBITOTHSET METOI0JIOTHYECKYIO,
OpPTaHHU3AIMOHHYI0 U MHPOPMAITMOHHYIO (GYHKIUU. JIeKIHs pacKpbhIBaeT MOHATHHHBIN ammapar
KOHKpPETHOW o0jacTu 3HaHUA, €€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIATLTTHAMH.

[InaHupyeMble pe3yiabTaThl MPU OCBOSHUHU 00YYAIONIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJIyYe€HHE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OMpPEAeTseTCs eNIeBO YCTAaHOBKOW K KaXKJI0 KOHKPETHOH TEME;

—  TIOJIyY€HHE OTIBITa TBOPUECKOH paboThl COBMECTHO C TIPENOaBaATEIIEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETY U
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIIIICHUSI.

— TOsBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIONy4YeHWE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAYKH U TEXHUKU U O
MPOTHO3€ UX Pa3BUTHS HA ONMKAMIIINE TOIbL;

— HAYYUTHCS METOAMYECKH 00padaThiBaTh MaTepuai (BBIACIATH TJIABHBIE MBICTH U
MOJIOKCHUS, TIPUXOJUTh K KOHKPETHBIM BBIBOJIAaM, TIOBTOPSATh WX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJyYeHHWE TOYHOTO TOHUMAaHHUS BCEX HEOOXOMMBIX TEPMHHOB U TIOHSATHH.




JIekUMOHHBI MaTepHUall MOXET COIPOBOXKIAATbCA JEMOHCTpalued CIaiJoB H
UCIOJIb30BAaHUEM Pa3aTOYHOrO MaTepuaja IpH IPOBEIEHUM KOPOTKMX JTUCKYCCHH 00
OCOOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

11.2. Metoauyieckue ykazaHUs UIsi OOYYAIOIMIMXCS MO TPOXOXKICHUIO MPAKTHYSCKHX
3aHATHH (eciu npedycMompeHo YueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHe)

[IpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3aiu y4eOHOTO
mpolecca, 3aKII0Yaroniasicsl B BHITOJHEHUN 00YyJalOIIMMUCS 10 PYKOBOJICTBOM IperoaaBaTens
KOMIUIEKCa YYEeOHBIX 3aJaHUN C IETbI0 yCBOCHHUS HAYyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JUCIUILIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH eATEIbHOCTH.

[enpro MPaKTUYECKOTO 3aHSITHSI ISl 00YJAIOIIErocs SBISCTCS MPUBUTHE O0YUIAOIIHMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU NEATEIHHOCTH [0 U3y4aeMOU TUCIUIUINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUU 00yUYAIONTUMCS IPAKTHYSCKUX 3aHSATHI:

— 3aKperuvieHue, yriayOjleHue, paclidpeHHe M JAeTaju3alus 3HAHUNA TNpU PelIeHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIUICHUS,
TBOPUYECKOI aKTUBHOCTH;

— OBIIQJICHWEC HOBBIMH METOJaMH M METOJUKAMU HW3YYCHHS KOHKPETHOH y4eOHOI
JICITUTIINHBI,

— BBIpa0bOTKAa CMOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHU S 33/1aHUN;

— ofecrieueHue palMOHAIBLHOIO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIYaIbHON (popm
00y4eHusI.

TpeboBaHusl K NPOBEACHUIO PAKTUYECKUX 3aHITUN

[IpakTHueckne 3aHATUS [0 XapakKTepy BBIIOJHAEMbIX OOYyYarOIMMUCS 3aJaHuil
MIOAPA3ACIIAOTCS Ha!

— O3HAKOMUTEJIbHBIE, IPOBOJUMBIE C LENbI0 3aKPEIVIEHUS U KOHKPETU3ALUU U3yYEHHOI'O
TEOPETHYECKOr0 MaTepraa;

— aHAJIUTUYECKHE, CTaBsIIUE CBOEH LIENbI0 MOJTyYeHHE HOBOM MH(POPMALMU HAa OCHOBE
(dhopMai30BaHHBIX METO/IOB;

— TBOpYECKHE, CBSI3aHHBIE C MOJyYEHHEM HOBOM MH(OPMALMU MYTEM CaMOCTOSATEIBHO
BbIOpaHHBIX MOJXO/0B K peIIeHuIo 3a1a4. PopMbl OpraHU3alui MPAKTUYECKUX 3aHITHIA:

KOHCYJIbTAIIMsI, CAMOCTOSTENIbHAS paboTa 00yyaroIerocs, MHIMBUAYaIbHBIN OIPOC.

[Tpu BBIMONHEHUH OMAIHUX 33JaHUM 005S3aTeNbHBIM SBISETCS OPOPMIIEHHE OTYETa C
NOCJEYIONIEH ero 3aluToN 1 3arpy3Koil B IMUHBIN KaOUHET.

11.3. Metoauueckue ykazaHus JUIsi 0Oy4YarOIIMXCs M0 MPOXO0XKIEHHIO CAMOCTOSITEIbHON
paboTsl

B Xone BBINOJIHEHUSI CaMOCTOSITEIbHON pabOThI, 00YJaIONIUIiCs BBIOJIHAET PaboOTy MO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPETOAABATENs, HO 0€3 ero HermocpeaCTBEHHOTO
y4acTHA.

Jlnst oOyvaronuxcsi 1Mo 3a04HOM ¢GopMe OOyYeHHS, CaMOCTOATENbHass paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO palboTy.

B nporecce BbIMOIHEHHS] CaMOCTOSITENIbHON paboThl, y obOydaromierocst (GopMupyercs
nenecooOpasHoe MIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUs
W HaBBIKM B YCBOCHHMU W CHCTCMATHU3aAllUH HpI/IO6peTaeMBIX 3HaHHI>i, oOecrieunBaeT BBLICOKHUH
YPOBEHb YCIEBAEMOCTH B TNepuoJ OOyuYeHHs, TOMOTraeT IOJYyYUTh HABBIKM TOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.



MeTtogudyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaAMOCTOSITENIbHYIO  paboTy
00yJaroNTUX CSASBIISFOTCS:

—  y4eOHO-METOAMYECKHA MaTeprall 1O JUCIUILINHE;

— METOJUYECKHE YKa3aHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX Pa0OT (s 00ydYarommxcst
1o 3a049HOU (popme oOydeHwHs ).

11.4. Meroauyeckue yKazaHUsA I OOYYArOIIMXCS IO IMPOXOXKIACHUIO TEKYIIETO
KOHTPOJIS YCTIEBaeMOCTH.

Tekymuid KOHTPOJb YCIICBAEMOCTH IPEAyCMATPUBAECT KOHTPOJb KadyecTBa 3HAHUI
00yJaromUXCsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIEeNbI0 OICHUBAHMS X0Jlda OCBOCHUS
JIACITUILINHEI.

Pe3ynbTraTthl TEKyIIEro KOHTPOJS YCINEBAEMOCTH YUYUTBHIBAIOTCS TMPU IMPOBEIACHUU
MIPOMEXKYTOYHOM aTTeCTaIuu.

11.5. MeToau4yeckue yKa3zaHUs JUIs OOyYaroNIMXCs MO MPOXOXKICHHIO MPOMEKYTOYHON
aTTeCTaIlUH.

[IpomexxyTounass  arrectaiusi  OOydyarOIIMXCSl — NPEAyCMAaTpUBAcT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yIbTaTOB OOy4YeHHs 1O muciuruimHe. OHa BKIIIOYAET B
ceos:

— 9JK3aMeH — (opma OLEHKH 3HAaHWH, TOJYyYEHHBIX OOYYAOIIUMCS B IIPOIEeCcce
W3YYCHUS BCEH MUCIUIUIMHBI WM €€ YaCcTH, HAaBBIKOB CAMOCTOSATEIHHON padOThI, CIIOCOOHOCTH
NPUMEHATh WX JJIsS pElICHUS MPAKTHYECKUX 3a1ad. JK3aMeH, Kak MPaBWIO, MPOBOJMUTCS B
MEPHUOJ] SK3aMCHAIIMOHHOW CECCHHM W 3aBEPIIASTCS ATTECTAIIMOHHON OIICHKOW «OTIIHYHOY,
«XOPOIIIO», «YIOBJICTBOPUTEIILHOY, KHECYIOBICTBOPUTEIHLHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




