MUHUCTEPCTBO HA}’KI/I I/[BI)IC[HEFO OBPA3OBAHUSA
POCCHUUCKOU ®EJEPALIUN
denepanbHOe rocy1apcTBeHHOe 0I01KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe

BbicHIero oopasosanus «Kadapauno-bankapckuii rocyiapcTBeHHbI YHUBEPCUTET
um. X.M. BepoexoBa» (KBI'Y)

HHCTUTYT QU3MKH M MATEMATHKHU

Kadenpa Teopernueckoi M IKCIIEPUMEHTAILHON QU3MKHU

COI''TACOBAHO YTBEPXKJAIO
PykoBoauTesb 00pa3oBaTe/ibHOM Jupexrop UucTuryTa (PU3MKHN U
NPOrpamMMsbl MaTeMaTHKHU

M.X. X0koHOB b.U. Kynunxesn
« » 20 I. « » 20 T.

PABOYAS ITPOI'PAMMA JUCIHUIIVIMHBI (MOAYJIS)

MOJAEJIHUPOBAHHUE PAAUAIIMOHHBIX ITPOIIECCOB

Hanpasnenne noaroToBku
03.04.02 dPusuka

Marucrepckas mporpamma
Menuuunckasi pusnka
Kpanudukanus (cTerneHp) BITYCKHUKA

MAarucTp

dopma 00yueHus
oYHast

Haapuuk 2022



PaGouas mporpamma aucCHHIUIHHBI «MOJCIHPOBAaHHE pAAMAMOHHBIX MPOIECCOB» [/
coct. M.X. XokonoB — Hanpuuk: ®I'bOY KBI'Y, 2022. - 33 c.

Pabouas mporpamma npepHazHadyeHa i CTYJCHTOB OYHOU (POpMBI 0Oy4eHHUs MO HaIpaB-
nenuto moarotoBku 03.04.02 dwuszuka, Marucrepckas nporpamma «MenunuHCcKas Guzuka» 3 ce-
MecTpa, 2 Kypca.

Pabouas nporpamma coctasieHa ¢ yuetoM DenepalbHOIO rocyJapCTBEHHOTO 00pa30BaTebHO-
ro crannapra @I'OC3++ Beicuiero odbpa3zoBanus 1o HampasieHuto noarotoBku 03.04.02 dusuka
(YpOBEHBb MarucTpaTyphl), YTBEP>KIESHHOTO MpHUKa3oM MUHHUCTEpCTBa 00pa3oBaHUsl M Hayku Poc-
cuiickort denepanuu 7 aBrycra 2020 r. Ne 914, 3aperucrpupoano B Muntocte Poccuu 19 aBrycra

2020 r. Ne 59329.
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7.2.
7.3.
7.4.
7.5.

Conepxanue

[lenu u 3a1a41 OCBOEHMSI TUCLUIUIMHBI

Mecto aqucuumiuHzel (Moayis) B ctpykrype OITIOIT BO
TpeboBanus K pe3yabTaTaM OCBOCHUS AUCIUTLTUHBI (MOJTYJIs)
CopepxaHue U CTPYKTypa AUCUMILIUHBL (MOTYJIs)

OreHOUHBIE MaTEePHAIIBI AJIS1 TEKYIIETO U pyOeKHOTO KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOYHON aTTECTAllUN

Mertonuueckre MaTepuabl, ONPEACISIONINE TPOLIEAYPHI OLICHUBAHUS
3HaHUM, YMEHUM, HABBIKOB U (WJIM) OIbITA JAESITEIIbHOCTU

VYuebHo-MeToANYeCcKOe 00ecTiedYeHUE TUCITUTUTHHBI (MOTYIIS)
Hopmamuesno-3axonodamenvHule axmol

OcnosHas iumepamypa

Hononnumenvnas iumepamypa

Ilepuoouueckue uzoanus (cazema, 6eCMHUK, OIOIIeMeHb, HCYPHAT)
Humeprnem-pecypcoi

Memoouueckue yrazauus no npo8eodeHuUI0 pa3iuiHblX Y4eOHbIX 3aHAMUL, K KYPCO8O-

MY NPOEKMUPOBAHUIO U OPY2UM BUOAM CAMOCMOAMENbHOU pabombl

MatepuaabHO-TEXHUYECKOE 00ECTICUCHHE TUCITUTUINHBI (MOJTYIIS)

[Ipunoxenus

~N o~ DD

11

13

13
13
13
14
14

20

35



1. Ieau u 3aga491 0CBOECHHSI JUCHUILIMHBI

OcHoBHas 11e71b Kypca «MoJieTupoBaHe paaralliOHHBIX MPOIECCOBY» COCTOUT B BHIPAOOTKE y
yUYalmxcss YCTOMYUBOM MOCIEAOBATEIHbHOW CHCTEMBbI 3HAHUH 00 OCOOCHHOCTSIX MOJCIUPOBAHUS
paauaIMoOHHBIX TPOILECCOB B (DM3MYECKUX 3a7avyax C MPUIOKCHHSIMU K MEIUIIMHCKOU (hU3HKE.
Kypc BkIIOYaeT HCMONb30BaHHE OPUTHHATBHBIX KOMIIBIOTEPHBIX MPOTPaMM, MOACITUPYIONUX (PH-
3UYECKHE pATHAIMOHHbBIE TTPOIECCHI.

AKTYabHOCTh TeMbl OOYCIIOBJICHA Ba)KHEHINIEH POJIBbIO, KOTOPOE UTPAET MOJACITUPOBAHHE Ha
KOMIIBIOTEPE pAANAIMOHHBIX TTPOIIECCOB.

3agauu u3ydeHus nmpeamera
3amavyaMu JUCHUILTMHBI «MoenpoBaHue paiuallMOHHBIX MPOLECCOB SIBISETCS:
- copMHUpPOBaTh y CTYACHTOB IIPE/ICTABICHHE O METO/IaX MOJECIUPOBAHKUE PAJAUALIMOHHBIX TPOIIEC-
coB B u3uke U QyHIaMEHTAIBHBIX MPUHIIUITAX, JISKAITUX B OCHOBE TAKOT'O MOJICITHPOBAHUSI.
- U3Y4YUTHh THUIBl MOJEIUPOBAHUS, OCHOBAaHHbIE HA YHCIEHHBIX METOJAaX pElleHUs ypaBHEHUU (u-
3ukd u Metoa Moute-Kapo;
- HAYYUTh OPUEHTUPOBATHCSA B COBPEMEHHON HAYYHOU JIUTEPATYPE IO JaHHOM Mpodiieme.

2. Mecto aucuunmusl B crpykrype OOII BITIO.

JucuumnmHa «MoaenupoBaHUe PaUAllMOHHBIX IPOLIECCOB» BXOJIUT B BapUaTUBHYIO 4YaCTh
JUCLUUIUIMH 10 BBIOOpY crynaeHta Omoka b.1 Jlucrumumebl 1is O4HOM ¢Gopmbl 0OyueHHs 1O
HanpasyieHu0 noArotoBku 03.04.02 ®dusuka B 3 ceMecTpe MarucTpaTypbl U IpenoaacTcss B paMKax
MarucTepcKoi mporpammsl "MenunuHckas puzuka’.

3. TpeboBaHus K pe3yJIbTaTaM OCBOCHUS COIEPKAHMUS TN CHUTIIHHBI

[Ipouiecc u3ydeHus NUCHUIUIHHBI HANIPaBlieH HAa (OPMUPOBAHUE SJIEMEHTOB CIEIYIOIINX KOM-

nereHui B cootBeTcTBUM ¢ ®I'OC3++ BO no Hanpasienuto noarotoBku 03.04.02 dusuka:
Ilpogheccuonanvnvie komnemenyuu

[TKC-3: CrocoOeH mpakTHYeCKH MPUMEHSATh Hay4YHbIE 3HAHUWS, UMEIONINE OTHOIIECHUE K (U3HKE,

OMOJIOTUH, SKOJIOTUHU, MEIUIIMHE, CTATUCTUKE, TEXHUKE U TEXHOJIOTUU JISI BBISBICHUS U JICUCHUS

3a00/ieBaHUN M HapyIIeHWH OpPraHoB M CHCTEM OpraHu3Ma 4eJOBeKa, MPOBOIAUTH OLIEHKY

cocTtossHUss U A(PQPEKTUBHO SKCIUTyaTHPOBATh MEAULMHCKOEe 00OpyIOBaHWE U TNPHOOPHI,

paspabarbiBaTh U 0OecreynBaTh YIIpaBlieHne MEAUIIMHCKUMI HH(POPMAIIMOHHBIMUA CUCTEMaMH.
3HaTh:

pazzenbl KJIacCUUeCKON MEXaHUKH U 3JIEKTPOJMHAMUKHN KaK YpaBHEHHMsI JIBMXKEHUS, JABM)KEHUE
BO BHEIIIHUX JIEKTPOMATHUTHBIX MOJISIX, M3TYYCHHUE ABMKYIIETOCS 3aps/a;

OCHOBBI MaTEMAaTHYECKOI0 aHaIN3a, U TEOPUU BEPOSITHOCTEH. YdYalluicsa AOJKEH YMETh CBO-
6oaH0 nuddepeHnpOBaTH U UHTETPUPOBATH JIEMEHTApHbIE (YHKIHUU, UMETh NPEICTaBICHUs 00
OCHOBHBIX crienyHKIUAX U nuddepeHInanbHbIX YPAaBHCHHSIX;

MPUHIIAITEI KOMIIBIOTEPHOTO MOJICTUPOBAHUS PaJUALIMOHHBIX TIPOIIECCOB, OPraHU3aIlluU CUCTEM
KOMIBIOTEPHOU peau3alii COOTBETCTBYIONIUX allTOPUTMOB.

YMeTh: COCTaBIATh MPOCTEUIIUE MPOTPAMMEI U alTOPUTMBI MOJACTUPOBAHUE PAAHAIIMOHHBIX
IIPOLIECCOB, BKIIIOYasi OMOJIOTHYECKHE OOBEKTHI.

Baanersb: (ObITh B COCTOSSHUH MPOJACMOHCTPHUPOBATH) 3HAHWEM 0a30BBIX KOHIETITUN U TTOHATHI
COBPEMEHHBIX METOJOB MOJICIMPOBAHUS PAAUAIMOHHBIX MPOILIECCOB, BCTPEUAIOIIUXCS B (DU3HKE.
CTyneHT, OCBOMBIINN JTaHHBIM Kypc, TOMKEH OBITh MOATOTOBIIEH K PEIICHUIO MPO(PECCHOHATbHBIX
3aJla4 B COOTBETCTBMU C yKa3zaHHOW Marucrepckas mporpaMMoil HampaBJIE€HHOCTHIO MPOTPaMMBbI
OakanaBpuara.



4. Conep:xaHue ¥ CTPYKTypa IMCHHMILIMHBI (MOIYJISA)

Tabnauya 1. Copeprkanue TUCHMILTMHBI (MOJYJIS), IEPEYEeHb OLIEHOYHBIX CPEACTB U KOHTPOJIH-
PYEMBIX KOMIETEHIIHUI

Ne

Haumenosanue
pazoena

Cooeporcanue pazoena

Koo konu-
mponu-
pyemoit
Komne-

Dopma
mexKyuieco
KOHmMpOona

Pa3znoctHbIE
CXEMBL..

Pa3znocTHas annpoxcumarus mponu3Bo-
HBIX U AU epeHnnanbHbIX ypaBHEHUH
MaTreMaTtudeckon pusnku. MeTosl unc-
JIEHHOTO UHTErPUPOBAHUS, PEIICHUS all-
reOpanyecKnx ypaBHEHUMH, CUCTEM JIMHEH-
HbIX ypaBHeHUU. CHUCTEMBbI OTHOPOIHBIX
ypaBHEHUN. DpMUTOBBI MaTpullbl. Haxox-
JIeHNe COOCTBEHHBIX 3HAUEHUHN 1 BEKTOPOB

ITIKC-3

13, K, T, O,
PK

MoaenupoBanue
JBUKEHUS 3apsi-
YKEHHBIX YaCTHI]
BO BHEIIIHUX T10O-
JSAX

MogenupoBaHue IBUKEHHUS 3aPsKECHHBIX
YaCTHI BO BHEIIHUX TOJSAX PA3HOCTHBIMU
metonamu. Meron Pynre-Kyrra. Pasnocr-
HBIE CXEMBI JJI1 yPABHEHUH B YaCTHBIX IIPO-
U3BOJHBIX. YPAaBHEHMS B YACTHBIX IIPOU3-
BOJIHBIX [IEPBOTO MOPsAIKA. Y PABHEHHUS I1a-
pabonmyeckoro Tuma. SIBHbIC U HESIBHBIC
CXEMBI IIPU YUCIEHHOM PEIIECHUH ypaBHE-

(V3

ITIKC-3

13,K, T, O,
PK

Meton Mourte-
Kapno.

OcnoBsl MeTo1a MonTe-Kapino. Moaenupo-
BaHME rayccoBa paclpeeieHUs, TJTUHbI
cBOOOIHOTO TIpoOera. MoaenupoBanue
IIPOU3BOJIBHOT'O PACIIPECIICHUS CIIy4aliHOU
BEJIMYUHBL. MOJIeTMpOBaHKE MPOLIECCOB
MIPOXOKICHUS U3TyYEHUN Yepe3 BEIIECTBO.
MopaenupoBaHHe paccesiHUS 3aPIKEHHBIX
YaCTUI[: MOACIIUPOBAHNE MOMEHTA B3aUMO-
JIEUCTBUS, MOJICTUPOBAHUE yTIila PACCESHUA.
MHorokpaTHoe paccessHue ObICTPhIX HOHOB
Y 3JIEKTPOHOB MPH MPOXOXKICHUU UX Yepe3
BEIICCTBO.

ITIKC-3

13, K, T, O,
PK

N3nydenue u no-
TJIOIICHUC PCHTTC-
HOBCKHUX M ramMmma
KBAaHTOB.

Topmo3HOE U3TydyeHHE raMmmMa KBaHTOB. Mo-
JEITUPOBAHKE MTPOLIECCOB M3ITYUCHHSI PEIIsi-
TUBHUCTCKHUX DJICKTPOHOB. MoiemupoBaHue
ToUkH u3nydeHus. Cioydait OMOIOTHUECKUX
00bekToB. [Ipobiiema paguanoOHHON ITTHHBI
s Boasl. ITakersl ARR, ARRBR. Aunuru-
TSNS TIO3UTPOHOB B KOHJCHCUPOBAHHBIX
cpenax. [I9T Tomorpadus.

ITIKC-3

13, K, T, O,
PK




5. MogaenupoBanue |[IpoxokaeHue peHTT€eHOBCKMX U FaMMa
KacKaJHBIX MPO-  |KBAHTOB uepe3 BeuecTBo. [lornomenne
LIECCOB. PEHTIeHOBCKHMX KBAaHTOB B BemecTse. Ciry-
Yaii OMoIoTuYecKux 00beKTOB. Paarannon-
HbIE MPOLECCHI B IPOMBIIIIEHHBIX YCTaHOB-
Kax ramma tepanuu «I'amma HOx», «HoBa-
mucy, «Kubep HOXx». PokeHne 31meKkTpoH-
HO-TIO3UTPOHHBIX Map. TeopeTuko-
BEPOSITHOCTHBIX N01X01. MoaenupoBanue
MPOLIECCOB KAaCKaHOTO THUIIA.

ITIKC-3

13, K, T, O,
PK

6. [Tpoberu OBICTPBIX | DHEpreTUYecKHe MPOOETH OBICTPHIX 3apsi-
3apsDKEHHBIX Ya-  |KEHHBIX YaCTHIl B KOHIEHCHUPOBAHHBIX Cpe-
CTHII B KOHJICHCH- |JaX, BKJIIOYasi OMOJIOTHUECKUE OOBEKTHI.
pOBaHHBIX cpenax. |MonenupoBaHue NpoOeroB MpOTOHOB, TS~
KENMBIX MOHOB U PEJIATUBUCTCKHX IIEKTPO-
HOB 4epe3 BeIecTBO. MoenpoBaHue pac-
npenenenus Jlannay. IIporonnas repamnus.

ITIKC-3

13, K, T, O,
PK

B tabnuue 1 npuBOIUTCS ONMMCAHUE COACPMAHUS JAUCHUILUIUHBI, CTPYKTYPHPOBAHHOE IO paszeiiaM, ¢ yKa3aHHEM IO
KaXXIOMY pa3zeny GpOopMBbI TEKYIIETro KOHTPOJIS: 3amuTa labopaTtopHoii padoTs! (JIP), BEIMOIHEHHE KYpCOBOTO MPOEKTa
(KII), kypcosoii padots (KP), pacuerno-rpaduaeckoro 3ananus (PI'3), nomamnero 3aganus (/13), Hamucanne pedepa-
ta (P), acce (3), xomnokBuyM (K), pyoexnsrit kourpoiss (PK), tectupoBannue (T) u T.1.

Ha uzyuenue xypca orBoautcst 108 vacos (3 3.e.), U3 HUX: KOHTaKkTHas padora 51 4., B TOM
Yyucie JIEKIIMOHHBIX — 16 9acoB; mpakTuyeckux — 16 yacoB; caMocTosTeNlIbHas paboTa CTyJeHTa

67 yacoB; 3aBepiIaeTcs 3a4eToM — 9 Jacos.

4.1. CTpyKTypa IMCHUITHHBI

Tabnuya 2. O0mas TpyI0eMKOCTh AUCITUTLTNHBI COCTaBIsIeT 3 3aueTHbIe euHUIBI (108 qacon)

TpyaoeMKoOCTb, 4aCOB
Bux padorst 3 cenl:ZCTp Bcero
Oo6uas Tpya0eMKko (B 3a4eTHBIX eIMHUIIAX) 108 108
KonrakTHasi padora (B yacax): 32 32
Jlexiuu (JI) 16 16
[Tpaktuueckue 3ausatus (113) 16 16
Cemunapckue 3ansaTus (JI3) - -
JlaGopatopHbie paboTHI - -
CamocrosiTeJibHas padoTa (B 4acax), B TOM 4HcJIe 67 67
KOHTaKTHasi padora:
CaMoCTOsTeTbHOE N3YUYCHHUE Pa3/IClIOB 57 57
Kypcogas pa6ota (KP) - -
Pedepar (P) 10 10
KonTtponsnas padota (K)
[ToaroToBKa U MPOXOXKIACHHUE MPOMEKYTOTHOM aTTe- 9 9
crangun
Buja nToroBoro KOHTpoOJIst 3a4eT 3auer




Tabnuya 3. Jlexyuonnwie 3auamus

Pa3gen pucuunInHbI

Pa3zHocTHas anmpokcuMaIus Npou3BOAHBIX U MU PepeHINaTbHBIX YPaBHEHHI MaTeMa-
TUYECKOM (pu3uku. MeTo/ibl YMCICHHOTO MHTETPUPOBAHNUS, PEIIEHUS alre0pandyecKux
YPaBHEHUH, CUCTEM JTMHEUHBIX ypaBHEHUNH. CHCTEMBI OTHOPOAHBIX YPABHEHUM. DPMUTO-
Bbl MaTpullbl. HaxoxaeHue coOCTBEHHBIX 3HAYEHUI M BEKTOPOB 3PMHUTOBBIX MATpPULL.
IIpumep cniekTpa 3HEpruii 31eKTPOHOB M2B-HbBIX 3HEPrUuil B OPUEHTUPOBAHHBIX KPUCTAJI-
nax.

MogenupoBaHue IBUKEHUS 3aPsHKEHHBIX YaCTHIl BO BHEIIHUX MOJISIX PA3HOCTHBIMH METO-
namu. Meton Pynre-Kyrra. Pa3HocTHBIE CXEMBI JU1sl ypaBHEHHU B YACTHBIX POU3BOIHbIX.
YpaBHEHHS B YaCTHBIX MPOU3BOIHBIX [IEPBOTO MOPSIIKA. Y PaBHEHHsI MapabOIMIECKOTO TH-
na. $IBHbIE U HEABHBIE CXEMBI IIPY YUCIICHHOM PELIEHUU YPABHEHMI B YACTHBIX MPOU3BOJI-
HbIX. MeToa NpOroHKH.

MIpY PENICHUH OJJHOMEPHBIX ypaBHeHU Tnna Pokkepa-Ilnanka.

OcHoBsl MeToa MonTe-Kapio. MonenrpoBanue rayccoBa pacrpeaeaeHus, JJIMHbI CBO-
6omHOTO TIpobera. MoieTMpoBaHKe MPOU3BOJIBLHOTO PACTIPEICIICHUS CITydYafHON BEIUYH-
Hbl. MoenrpoBaHue MpoIeccoB MPOXOKACHUS U3ITYyUeHHI uepe3 BelecTBo. Moaenupo-
BaHUE paccesHus 3apsSHKEHHBIX YaCTHII: MOJEIMPOBaHNE MOMEHTA B3aUMOACHCTBHSI, MOJIE-
JTUPOBaHUE yTiia paccessHus. MHOTOKpAaTHOE paccestHUue ObICTPBIX HOHOB M 3JICKTPOHOB MPH
MPOXOXKACHUU UX Yepe3 BEIIECTBO.

TopMo3HOE H3ITydeHHEe raMMa KBaHTOB. MoIeIMpOBaHKE MTPOLIECCOB U3TyUEHUS PENISITH-
BHUCTCKHUX 3JIEKTPOHOB. MoienpoBanre TOYKU u3nydeHus. Ciaydail OMOJIOTHYeCKUX 00hEK-
ToB. [Ipobnema paauannonHoi ;mHbI 11 Boasl. [Taketst ARR, ARRBR. Annurumnsus
MO3UTPOHOB B KOHACHCUPOBAHHBIX cpenax. [I3T Tomorpadusi.

[IpoxoxaeHue peHTTeHOBCKUX U raMMa KBaHTOB uepe3 BeliecTBo. [lormomienue penrtre-
HOBCKHUX KBaHTOB B BemlecTBe. Ciydaii 6nonorndeckux o0beKToB. PagnannonHsie mporec-
CBI B IPOMBIIIIJICHHBIX YCTaHOBKaxX ramma tepamnuu «I'aMmma Hox», «HoBamucy, «Kubep
HOX». PoXk/ieHre 3J1eKTpOHHO-TIO3UTPOHHBIX Map. TeopeTHKO-BEepOSTHOCTHBIX MOIXO/.
MopenupoBaHue MPOIECCOB KACKAIHOTO THUIIA.

DHepreTuyecKkre Mpooeru OBICTPHIX 3apSHKEHHBIX YaCTHI] B KOHACHCUPOBAHHBIX CPeax,
BKJItOYasi Onosornueckre 00beKkThl. MoaenupoBanue NpoOeroB MPOTOHOB, TAKENBIX HOHOB
U PEJIATUBUCTCKUX AJIEKTPOHOB Yepe3 BEUIeCTBO. MoienupoBanue pacipeaeinenus Jlanaay.
[IpoToHHas Tepanusi.

Tabnuya 4. Ilpakmuueckue 3anamus (ceMuHapcKue 3aHsamus)

Ne Ne
Tema
Pa3zgena |3anarusa

1 2 3
MeTo/1bl YUCIIEHHOTO HHTETPUPOBAHHSI, PEIICHUS AITeOpanvdecKiuX ypaB-
HEHMI, CUCTEM JIMHEMHBIX YpaBHEHU. METOIbl YUCIIEHHOT'O BBIYUCIICHUS

1 1 onpeAenéHHbIX UHTErpanoB. CUCTEMBI OJHOPOIHBIX YPaBHEHUN. DPMUTO-
BBl MaTpHIlbl. HaxoxxeHne coOCTBEHHBIX 3HAYCHHUI M BEKTOPOB 3PMHUTO-
BBIX MaTpHIL.




Ne
Pa3pena

Ne
3auaTus

Tema

Peanmuzanus merona Pynre-Kyrra Ha 9BM mu1s penienusi ypaBHEHUN J1BU-
XKeHUS. [[BrKeHNE B IEHTpaJIbHO-CUMMETPUYHOM OTEHIIUAIILHOM I0JIE.
CpaBHEHHE C AHATUTUYECKUMU PEIIEHUSAMHU J1J11 MOJIEJIbHBIX TOTEHIIUAJIOB.
Pa3HoCTHBIE CXEMBI pELIEHUS] YPABHEHUS B YACTHBIX IIPOM3BOAHBIX IIEPBOTO
nopsifka. Pa3HOCTHBIE CXeMBI pellleHrs ypaBHEHUH THMa ypaBHeHUs quddy-
3UU. MeToJ IPOrOHKHU IIPU PELIEHUN OJHOMEPHBIX ypaBHEeHUN Tuita oKKe-
pa-Ilnanka.

MoaenupoBaHue NPOU3BOIBLHOIO PACHPEACIICHUS CIIy4YailHON BETMYMHBI HA
OBM. MoaenupoBaHue paccesiHUs 3apsKEHHBIX YaCTHUL: MOJEINPOBaHHE
MOMEHTA B3aUMOJICUCTBUS, MOJIETIMPOBAHUE YIJIa paccesHusl. MHOrokpar-
HOE paccestHue OBICTPBIX MOHOB U 3JICKTPOHOB IPH NMPOXOXKACHUH UX Yepes3
BEILECTBO.

MonenupoBaHue NPOLECCOB U3ITYyUEHUS PEIATUBUCTCKUX JIEKTPOHOB.
Cnextp TOpMO3HOrO u3iydeHus. CpaBHEHHE PE3YIbTATOB PA3JIMUHBIX aBTO-
POB ISl paIUaIlOHHON UTHHBI BOJIbI. MoIeIpoBaHUE ITMHBI CBOOOHOTO
npobera U TOYKU U3aydeHus. MoaenupoBaHue SHEPTUU U3Ty4aeMoro KBaH-
ta. [locTpoeHue criekTpa U3mydeHus peISTUBUCTCKUX JIEKTPOHOB B 00IIIEM
ciy4ae. AHHUTHISALMS TO3UTPOHOB B OMOJIOTHYECKUX 00BEKTaX.

[TpoxoxkacHNe PEHTTEHOBCKUX U FaMMa KBaHTOB 4yepe3 BemecTso. Ilormo-
IIEHUE PEHTTEHOBCKOTO U3JTyueHHs B BemiecTBe. Ciryyail OMOI0rHuecKux
00BEKTOB. PasnaninoHHbIe IPOLIECCHI B TPOMBILIUIEHHBIX YCTaHOBKaX raMMa
Tepanuu «'amma HOX», «HoBanmcy, «Kubep HOx». PoxieHue 31eKTpoHHO-
IO3UTPOHHBIX Nap. TeopeTuKo-BepOATHOCTHBIX MOAX0A. MoaenmupoBanue
npoueccoB kackaaHoro tuna. [Taker ARR. Mozaenuposanue sBostonuu pas-
BUTUS JIEKTPOMATHUTHOTO JIMBHS B BEIIECTBE.

DHepreTUyYecKre MOTepH U MPoOeru OBICTPBIX 3apsHKEHHBIX YACTULL B KOH-
JICHCUPOBAaHHBIX Cpe/ax, BKIoYas Onoornueckne o0bekTsl. Moaenposa-
HHE MTPOOETOB MPOTOHOB, TSHKEIBIX HOHOB M PENIATUBUCTCKUX JIEKTPOHOB
yepes BeniecTBo. MoaenupoBanue pacnpeaenenus Jlanaay. [lporonnas te-
panus.

Tabauya 5. Temwvl pechepamos u 0OKIA008 CMYOeHmMOo8

Ne Ne
Tema
Paznen |3ansarme
1 2 3
1. JIBukeHHUE B HEHTPAIbHO-CUMMETPUYHOM MOTEHIIMAILHOM T0JIE,
KYJOHOBCKUU noTeHmain. Ciydyail OMTHOMEPHOTO JBUKEHUS B MO-
teHuuaie Ilemens-Temnepa U rapMOHMYECKOM ITIOTEHLIMATIA.
1 1

2. YwucreHHbIE pelIeHHs 3a71a4 MEXaHUKH IS PUHUTHBIX U HHOUHNAT-
HBIX TPACKTOPUH,




Ne Ne

Tema
Paszgen |3ausaTue

3. Pa3HOCTHBIE CXEMBI PEIICHUST YPABHEHUS B YACTHBIX MTPOU3BOIHBIX
MIEPBOTO MOPSIKA.
4. Pa3HOCTHBIE CXEMBbI PEIICHHS YPaBHCHHI THITa ypaBHEHUS 1uddy-

2 2
3UH.

5. Mertoa nporoHKH pH pelieHuH OJJHOMEPHBIX ypaBHEeHUH Tua DOK-
kepa-ILianka.

6. Ananutuyeckas popma HaubosIee U3BECTHBIX PACHIPEICTICHHM CITy-
YalHOW BEJIMYMHBI: TOYKA B3aUMOJICUCTBUS B TYCCOHOBCKOM ITPO-
1iecce, IByMepHoe pacnpenenenue I'aycca.

7. MeTtoapl MOIETMPOBAHUS Yrojia paccesHus AJi MOTEHIIUAJIOB C
HKPaHUPOBKOM.

8. MeTtoabpl MOIETTUPOBAHUE IPOU3BOIBHOIO pacTIpeieNICHUs ClIydai-
HOW BEJIUYUHBI.

3 3-4 9. MogaenupoBaHre MHOTOKPAaTHOT'O PACCESHUS 3apsSKEHHBIX YACTHIL:
MOJICJIMPOBAHNE MOMEHTA B3aUMOICUCTBUS, MOJICIMPOBAHUE yTia
paccestHusl.

10. MHOTOKpaTHOE paccessHue OBICTPHIX HOHOB U AJIEKTPOHOB IPH MPO-
XO0XKIEHUU UX yepe3 BemecTBo. CpaBHeHHE ¢ Teopueil Mosnbepa.

11. MoaenupoBaHue NPOXOK/ICHUS IPOTOHOB C SHEPTUSIMU B HECKOJIBKO
coT M»aB uepe3 Ouonorndeckre 0ObeKThI (IIPOTOHHAS TEPAITHS).

12. MoaenupoBaH#€ MPOLIECCOB U3IYUICHUS PENATUBUCTCKHUX DIIEKTPO-
HOB.

4 5 13. MoaenupoBaH#ue TOYKH U3IIYUYEHHUS U DHEPTHH U3ITy4aeMOT0 KBaHTA.

14. MonenvupoBaHue TPOXOXKIECHUS raMMa KBaHTOB Yepe3 Onoiornye-
CKHE€ OOBEKTHI.

15. TeopeTuko-BEpOATHOCTHBIN MOAXO/ B MOIEPUPOBAHUU.

16. MeTtoabl UUCIIEHHOTO BBIYMCICHUS. MHOTOKPATHBIX HHTETPAIoOB B

5 6 TEOPUHU KAaCKaIHBIX IIPOLIECCOB.

17. MognenupoBaHue BOJIOLUH Pa3BUTHS JIEKTPOMArHUTHOTO JINBHS B
OpPraHMYECKOM BEILIECTBE.

18. Beruncienus paaualiOHHBIX MPOIIECCOB ¢ moMoIIbio maketa ARR.
19. DHepreTuueckue npoderu ObICTPHIX 3aPSHKEHHBIX YaCTUL B KOHICH-
6 7 CHPOBAHHBIX Cpe/ax, BKJIIOYas ONOJIOTHYECKHE OOBEKTHI.

20. AHHUTHUIISIMS JIEKTPOHOB U TIO3UTPOHOB.

Tabauya 5. Jlabopamophuvle pabomwvi no oucyuniune (Mooyio) — He RPeOdyCMOmpeHbl

[TockonbKy JaHHBIN Kypc MPeICTaBIseT COOON CIeNUabHYIO AUCIHUILUIMHY 110 KOTOPOi OT-
CYTCTBYIOT CTaHJapTHbIE Y4€OHUKU U MaTepuai Kypca paccpeJoTOueH 10 MHOI'MM MOHOTpa(usM 1
Hay4YHbIM paboTaM, TO OCHOBHAsl YacTh MaTepuaia W3JlaraeTcs U MpopadaThIBAaeTCs B ayIUTOPHH,
npUYEM CaMOCTOATENIbHAs paboTa CTYyJE€HTOB COCTaBIIsET BCEro 66 4acoB M COCTOUT U3 BBINOJIHE-
HUS IOMAIIHUX 3a/IaHUH 10 MPOpabOTKEe METOA0B TEOPETHUECKOr0 aHAJIM3a 3aj]ay, BOSHUKAIOLINX
IIPYU IIPOXOKACHUN YaCTHUL] YEPE3 BEHIECTBO M PACCMATPUBAEMBIX TAK)KE HA NPAKTUYECKUX 3aHITH-
sax. B GOJbIION CTENMEeHN K CaMOCTOSITEIbHON paboTe OTHOCUTCS BBIIOJHEHHE CTYACHTAaMH KypCo-
BOH PabOTHI (TEMBI TOKJIAIOB IPUBEACHBI HUKE).



Tabauya 6. CamocmosmenvHoe usydenue pazoenos OUCYUnIUHbL (Mooys)

Ne
pasena Bonpockl, BBIHOCUMBIE HAa CAMOCTOSITENIEHOE U3yUEeHHE
1 2
12 UcnonszoBanne makera MATHEMATICA (unmu MATLAB) nipu MmoaenupoBaHuu
’ ITPOLIECCOB MPOXO0KICHUS YaCTHUI] YEPE3 BEIIECTBO IPOLIECCOB MMPOXO0KIEHUS YaCTHUI]
35 Hcnonb3oBanue nmakera GIANT4 npu MoaenrpoBaHUN 3JIEKTPOMArHUTHBIX MPOLIECCOB
’ MIPU BBICOKUX SHEPTUSX
45 Ucnons3oBanne makera PARMA nipu MoieTMpOBaHUH CIIEKTPa KOCMUYECKUX JIy9eH B
' atMocdepe 3emnu
5 [Taker ARR nns MmoaenupoBanusi MHOTO(OTOHHBIX MPOIECCOB TP CBEPXBBICOKUX
SHEPIUsX
6 MonenupoBanue Tpaekropuii MetooM Pynre-KyTTa B OTCYTCTBUH CUMMETPUH TIO-
TeHLnana
3 MoaenupoBanue TpaekTopuii MetooM PyHre-KyTra 11t MHOrO4acTUUHBIX 3a/1a4
1 Matpu4Hblii METO| pELIEHUS KUHETUYECKUX YPaBHEHUN
[TakeT mporpamm Numerical Recipies B mpuMeHeHn# K GU3HYECKUM 3a/1a4am
1,2

5. Oyenounvie mamepuanvt 013 meKyuiezo u pyoexicnozo KOHmMpoJia yCneeaemocmu u
RPOMENCYMOUHOU ammecmayuu

KoneuHnbiMu pe3yiabTaTaMyd OCBOCHHS MPOTPAMMBI TUCHIMIUIAHBI SBISIIOTCA CHOPMHUPOBAH-
HbIE KPUTEPHUH «3HATB», KYMETBY, «BJIAAETh)», PACIMCAHHBIE 110 OTAEIBHBIM KoMneTeHIusM. Pop-
MHUPOBAHUE ITUX KPUTEPUEB MPOUCXOAUT B TEUECHUE BCETO CEMECTpA IO 3TaraM B paMKax pa3iny-
HOTO BHJIa 3aHATUN U CAMOCTOSATEIHHOU PabOTHI.

B xone n3ydenus: IuCUUIUIMHBI TPEAYCMAaTPUBAIOTCS MeKyujiil, pyoeicHolii KOHmMpoJib U
nPOMENCYMOUHAA ammecmayu.

5.1. Ouenounvie mamepuanvt 0na mexyuwieco Konmponsa. Llenb mekywezo KoHmpons —
OIICHKA pe3yJbTaTOB PabOTHI B ceMecTpe W OOecredeHHue CBOEBPEMEHHOW OOpaTHOW CBSI3U, IS
KOPpEeKIMH O0y4YeHMs, aKTUBU3AIMHU CAMOCTOSITENIbHOW paboThl CTyleHTOB. OOBEKTOM TEKYIIETO
KOHTPOJIS SIBJISIFOTCSI KOHKPETU3UPOBAHHBIC Pe3yabTaThl 00ydeHUs (yaeOHbIE TOCTHKCHHS) TIO JUC-
[UTUTHHE

Texywuit KOoHmpo.1b yCIIeBaeMOCTH 00ECTICYMBACT OICHMBAHUE X0J]a OCBOCHHUS TUCITUILIH-
HBI ¥ BKJIFOYAET: OTBETHI HA TEOPETUYECKHIE BOTPOCHl HA CEMHHAPE, PEIICHNE MPAKTUYSCKUX 3aa4
U BBITIOJTHEHHE 33J]aHUH Ha CEMHUHAPCKOM 3aHITHH, CAMOCTOSITEIIBHOE BBIMIOJIHEHUE WHIAWBHYalTb-
HBIX JIOMAITHUX 3aJaHuil (HalpuMmep, pelieHre 3aJad) C OTYETOM (3aIllMTO) B YCTaHOBIICHHBIN
CPOK, TMCKYCCHH.

OrneHka KayecTBa MOJATOTOBKM Ha OCHOBAaHHMH BBIMTOJIHEHHBIX 33aJJaHUI BEIETCS MperojaBa-
TeneM (C OOCYXKIIEHHEM PE3yJIbTaToB), 0ayibl HAYUCISIOTCS B 3aBUCHMOCTH OT CIIOKHOCTH 3a]1a-
HUSL.

5.1.1. Bonpocel 011 Ko10Keuyma no memam OUCUUNIUHbL
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(konmpoaupyemasn komnemenyus INKC-3):

Bonpocs! 145 1 Ko10KkBHYyMA

Pemenune ypaBHeHUI ABM>KEHUS pa3HOCTHBIMU MeTonaMu. Meton Pynre-Kyrra. TounocTs MeTOza.
MonenupoBaHue IBHKEHUE B LEHTPAIBbHO-CUMMETPUYHOM IOTEHIMAIBHOM moje. Pemenus s
(GUHUTHBIX U UHQUHUTHBIX TpaeKkTopuil. PasHocTHBIE cXxeMbl. TOYHOCTH Pa3HOCTHBIX cxeM. Paz-
HOCTHBIE CXEMBI JJI1 YPABHEHUM B YAaCTHBIX ITPOMU3BOJIHBIX. Y PABHEHHS B YACTHBIX IPOU3BOJHBIX
IEpBOro MOopsAKa. YpaBHEHHs MapabOIMYecKoro TUMa. SIBHbIE U HESBHBIE CXEMBbI IPU YUCICHHOM
pELICHNH ypaBHEHUH B YaCTHBIX NPOMU3BOAHBIX. METOX NPOrOHKHM IPHU PEIIEHUU OTHOMEPHBIX
ypaBHeHui tuna ®oxkepa-Ilnanka. MoagenupoBanue tpaektopuii merogoM Pynre-Kyrra B otcyT-
CTBMM CHUMMETpUM NoTeHuMana. HaxokaeHne coOCTBEHHBIX 3HAYEHUH M BEKTOPOB IPMHUTOBBIX
Matpul. [Ipumep criekTpa sHepruii 31eKTpoHoB MaB-HbIX

Bonpocsl 14151 2 KOJIOKBHYMA

OcHoBbsl MeToa MonTe-Kapno. MoaenupoBaHue Npou3BOJIBHOTO paclpeAcieHus ciydailHol Be-
TUYUHBL. AHanmuTh4deckas ¢opma Hambojee M3BECTHBIX pacHpenesieHUi CIydalHOW BEJTMYWHBI:
TOYKa B3aMMOJICHCTBHS B IIyCCOHOBCKOM IIpoLiecce, AByMEpHOE pacnpeznenenue ['aycca, yron pac-
CesTHUSA JJI HDKCIOHEHIMAIBHOTO MOTCHIMANIA C SKPaHUPOBKOW. MonenupoBanue paccestHus 3apsi-
JKEHHBIX YaCTHUIL. MOJEIUPOBAHME MOMEHTA B3aUMOJACUCTBUS, MOJEIUPOBAHUE YIJIA PACCESHUS.
MHorokpatHoe paccestHue ObICTPBIX HOHOB U 2JIEKTPOHOB NP MPOXOXKIEHUN MX Yepe3 BEIECTBO.
CpaBHenue ¢ Teopueit Monbepa. MoaenupoBaHue poLEeccOB MPOXOKICHUS U3JIyYEHUIN depes Be-
1eCTBO. MHOIOKpaTHOE paccesHue OBICTPHIX MOHOB M 3JIEKTPOHOB NPHU MPOXOXKICHUU HX 4epes
BEIECTBO. MoAEINpOBaHUE MPOLIECCOB U3IYyYEHUS PEIATUBUCTCKUX JIEKTPOHOB. MoenupoBanue
TOYKH HM3JIy4eHHA. MonenupoBaHue SHEPrUM M3JIydaeMoro kBaHTta. [locTpoeHne criekrpa usmyde-
HUS PEIATHUBUCTCKUX 37eKTpoHOB. [Takerst ARR m ARRBR 11t MogenupoBanust MHOrO()OTOHHBIX
IIPOLIECCOB ITPU CBEPXBBICOKUX HEPIUSIX.

Bonpoce! 1151 3 KoOJLUIOKBHYMAa

MoaenupoBaHue MPOIECCOB KackaaHOTo TUna. MHOTO()OTOHHBIE MPOIECCH B CUIIBHBIX BHEITHUX
MOJISIX B MPUOMKEHUU TTOCTOSHHOTO TOJIs. MEeTOIbl YHCIEHHOTO BBIUYMCIICHHSI MHOTOKPATHBIX WH-
TETpajioB B TEOPUH KaCKAIHBIX MPOIECCOB. MoIeTMpOBAHUE 3BOJIIOLIUKA PA3BUTHUSI SJIEKTPOMATrHUT-
HOTO JIMBHS B aTMoc(epe u B BemecTBe. TeopeTHKO-BEpOSATHOCTHEIN MOAXO0/ M €ro MPUMEHEHHE B
MOJICTUPOBaHNU (U3HUECKHUX 3a1ad. [[poxokIeHne peHTTeHOBCKMX M raMMa KBaHTOB Uepes3 Bellle-
ctBO. [lornomienne peHTreHOBCKUX KBAaHTOB B BemiecTBe. Ciyuail Onojaorunyecknx oobekToB. Pau-
AllMOHHBIE TPOIIECCHI B MPOMBIIIJIEHHBIX YCTAaHOBKaxX ramma tepanuu «l'amma HOX», «HoBamucy,
«Kubep HOX». PoxaeHHe 3JIEKTPOHHO-TIO3UTPOHHBIX Tap. TeOpEeTHKO-BEPOSITHOCTHBIX MOIXO.
MoaenupoBaHue MPOIECCOB KaCKaJHOTO THIIA. DHEPreTHUYECKUE MPOOETH OBICTPHIX 3apsHKEHHBIX
YacTHIl B KOH/ICHCUPOBAHHBIX Cpeliax, BKIoYas Ouonornueckue 00bekThl. MoaenupoBaHnue mpooe-
OB TIPOTOHOB, TSKENBIX MOHOB U PEIISITUBUCTCKUX AJIEKTPOHOB Yepe3 BENIECTBO. MoaennupoBaHue
pacnpenenenus Jlannay. MogenupoBaHue MpoOETOB MPOTOHOB, TSKETBIX HOHOB U PEIISTUBUCTCKUX
3JIEKTPOHOB uepe3 BeecTBo. [IpoTonHas Tepanus.

Kpumepuu popmuposanus oyenox (ouenusanus) ycmuo2o onpoca

YCTHBIN OMPOC SBISETCS OJHUM U3 OCHOBHBIX CIIOCOOOB y4éTa 3HaHUU 00ydYaromerocs mo
mucrtuminie «L{udpoBble MpUeMHUKH PEHTTEHOBCKOTO M300pa)keHUs». Pa3BEpHYTHIM OTBET CTY-
JIEHTA JIOJDKEH MPEACTaBIATh COO0M CBSI3HOE, TOTUYECKH MOCIEA0BATEIHbHOE COOOIICHHE Ha 3a]aH-
HYIO TEMY, IOKa3bIBaTh €r0 YMEHNE IPUMEHATH OIPEACIICHHUS.

B pesynomame ycmnozo onpoca 3nanus, o0yuanouiezocsa OyeHUugaomca no cieoyruient
wkane:
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8 bannos, CTaBUTCS, €CIM 00YUAIOIHIACS:
1) mosmHO W3NMaraeT M3yYEHHbBIH Marepual, AaéT MPaBUIILHOE OMPEICICHHOE 3KOHOMHYE-
CKHX IIOHSTHIA;
2) oOHapy)KHMBaeT MOHHMAaHHE MaTephalia, MOXET O0OCHOBAaTh CBOM CYKICHHS, MPHME-
HUTh 3HAHUS HA MPAKTUKE, TPUBECTH HEOOXOAMMBIE IPUMEPHI HE TOJIBKO 10 YUeOHUKY,
HO U CaMOCTOSITEJIbHO COCTaBJICHHBIE;
3) wu3maraeT MaTepuall MOCICIOBATEIBHO U MPABUIBHO C TOYKU 3PCHUS HOPM JIMTEPATyp-
HOTO SI3bIKA.
5 6annoe, craButcd, eciau o0ydyaromuncs JaéT OTBET, YAOBICTBOPSIOMIUI TeM ke TpeboBa-
HUSM, 4TO U JIs1 Oamia «1», HO momyckaeT 1-2 ommOKH, KOTOpBIE caM K€ UCTpaBIIseT, u 1-2 Heno-
4y€Ta B MOCIIEOBATEILHOCTH U SI3BIKOBOM O(OPMIICHUH U3JIaraeMoro.
3 6annos, CTaBUTCA, €clid OOydYaIOIIMICS OOHAPYKMBAeT 3HAHWE W TMTOHMMAaHUE OCHOBHBIX
MMOJI0KEHUM JaHHON TEMBI, HO:
1) wu3nmaraet Matepuall HEMOJIHO U JAOMYCKAeT HETOYHOCTH B ONPEIC/ICHUN TIOHSTHIA,
2) He yMeeT JO0CTaTOYHO IIyOOKO W JI0OKa3aTelIbHO 00OCHOBATH CBOU CYXJICHUS M ITPHUBE-
CTH CBOU IIPUMEPBHI;
3) wu3maraeT Marepual HEMOCJICIOBATEIBHO M JIOMYCKACT OIMIHUOKH B SI3bIKOBOM O opMmIIe-
HUU U3J1araeMoro.
16ann, craBuTCs, ecau oOy4aroImuiicss oOHapy>KMBAaeT He3HaHHUE OOJIbILEH YacTH COOTBET-
CTBYIOILIETO pa3jiesia H3y4aeMoro MaTepuana, J0MycKaeT OIHOKH B (JOPMYTUPOBKE.
bamner «1 710 2» MOTYT CTaBUTKCS HE TOJIBKO 32 €AUHOBPEMEHHBIH OTBET, HO U 32 paccpe/io-
TOYEHHBIN BO BPEMEHH, T.€. 33 CYMMY OTBETOB, JAHHBIX CTYJIEHTOM Ha MPOTSKEHUH 3aHITHSL.

5.1.2. Ouenounvie mamepuanvl 0151 00K1aA0Q
(konmpoaupyemasn komnemenyusn IIKC-3):
Jloxnao — mpoayKT caMOCTOSATEILHON padOTHl CTyACHTA, MPEACTABIISIONIUNA CO00H myOmy-
HOE€ BBICTYIUICHUE TI0 TPECTABICHUIO TOTYICHHBIX PE3yIbTATOB PEIICHUS OINPEACICHHON yaeOHO-
MPaKTUYECKON, y4eOHO-HCCIIeIOBATEIHCKON UITH HAYIHOW TEMBbI
Ilpumepnvie memut 00K1a008
1. IlpeumyiiectBa HUPPOBBIX CUCTEM AJI PEHTTEHOJUATHOCTHKHU.
2. Knaccugukarms @ poBeIX IPUEMHUKOB PEHTT€HOBCKOTO N300paKEHUSL.
3. OcobeHHOCTH KOHTPOJIS XapaKTePUCTUK HU(POBBIX TPUEMHHUKOB.
4. OCHOBHBIC HAIIPABIICHUS PA3BUTHUS IUPPOBIX AETEKTOPOB PEHTTEHOBCKUX M300paKEHUH.
5. BausHue ¢yKTyallMOHHBIX IIYMOB Ha KBAaHTOBYIO 3(()EKTUBHOCTH HHU(PPOBBIX IETEKTOPOB
PEHTTEHOBCKUX M300paKEHUH.
6. TexHonmornueckre 0COOEHHOCTH pa3pabOTKU IU(POBBIX ACTEKTOPOB PEHTTEHOBCKUX M300pake-
HUM.
7. VI3yueHue MeTOIMK pacueTa (PU3MKO-TEXHHUUECKHUX XapaKTEPUCTHUK LHUPPOBBIX MPUEMHUKOB
PEHTT€HOBCKOTO N300paKCHHUS

Tpeobosanusn k ooxknaoy:

O6mmit 06BEM goxmana 10-15 muctos (mpudt 14 Times New Roman, 1,5 uarepsan). [Toms:
BEepXHee, HUXKHee, mpaBoe, ieBoe — 20MM. Ab3arHbiid oTcTymn — 1,25; PUCYHKY HOKHBI CO3/1aBaTh-
Cs B IUKJIMYECKUX pellakTopax WM Kak pucyHok Microsoft Word (crpynmupoBansbiii). Tabmuiibt
BBITIOJHATH TaOMUYHBIMU stueiikamMu Microsoft Word. CkaHupoBaHuEe PHCYHKOB U TaOJIHI[ HE JO-
nyckaercs. BelpaBHHBaHME TeKcTa (IO HIMPUHE CTPAHUIIbI) HEOOXOIMMO BBITIOJIHATH TOJIBKO CTaH-
JapTHBIMHU CIIOCOOAaMH, a HE C MOMOIIbIO MpobenoB. Pa3zmep TekcTa B pucyHKax W Tabnuuax — 12
KEeTJIb

OO0s3arenbHO HAIMYME: CONIEpKaHHs (CTPYKTypa pabOThl C YKa3aHHEM pa3leloB U HX
HavaJbHBIX HOMEPOB CTPaHUIl), BBEJCHHS (aKTyaJlbHOCTh TE€MBI, 11€JIb, 3aJaul), OCHOBHBIX pa3e-
70B pedepara, 3aKIOUYeHUs (B KPATKOM, PE3IOMUPOBAHHOM BHJI€ OCHOBHBIE TIOJIOKEHUSI PabOTHI),
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CIUCKa JUTEPATyphl C yKa3aHWEM KOHKPETHBIX HMCTOYHHUKOB, BKJIIOYAsl CChUIKM Ha VHTEpHET-
peCypCBhl.

B Tekcre ccbuika Ha UCTOYHHK JIefaeTcs MyTeM yKa3aHus (B KBaJPaTHBIX CKOOKAax) MOPsi/I-
KOBOTO HOMEpa LUTUPYEMOW JIUTEpaTypbl U 4epe3 3alATyi0 — IUTHUPYEMbIX CTPaHHUL. YPOBEHb
opuruHaIBEHOCTH TeKcTa — 50%.

Kpumepuu oyenku ooknaoa:

«omauunoy (3 Gamna) cTaBUTCS, €M OOydalOUIMICS MPOSBUII WHUIMATHUBY, TBOPUECKUH
MOJIXO/[I, CHIOCOOHOCTH K BBIMOJIHEHHIO CIOXHBIX 3aJlaHuM, OpraHu3alMoHHble criocoOHocTH. OTMe-
YaeTcsi CocOOHOCTh K MyOJIMYHON KOMMYHUKAIMK. JJokyMeHTanus npeacrasieHa B cpok. [lomHo-
CThIO0 0(hopMIIEHA B COOTBETCTBHH C TPEOOBAHUSIMHU

«xopoutoy (2 6amna) — oOydaromUACs JOCTATOYHO TOJTHO, HO 0€3 WHHUIIMATUBEI U TBOpYE-
CKHX HaxOJIOK BBIMIOJIHWJ BO3JIO’KEHHBIE Ha HEro 3afauu. JlokymeHTanus npeacTaBlieHa 10CTaTou-
HO TIOJIHO ¥ B CPOK, HO C HEKOTOPBIMH HEAOPAOOTKaMHU

«yoosremeopumenvroy (1-0,5 Ganna) — 00OyJarOMUIACS BBITOJHII OOJBIIYIO YacTh BO3JIO-
KEHHOH Ha Hero paloThl. JlomyIeHs! CyIecTBEHHbIE OTCTYyIIeHNs. JJokyMeHTanus ciaHa co 3Ha-
YUTEIBHBIM Oro3ianueM (0osee Heaenn). OTCYTCTBYIOT OTAEIbHbBIE ()parMeHTHI.

«Hey0061emeopuUmMenvHblll (HUdce nopo2o8o2o) yposenv komnemenyuuy (Meree 0,5 6amnoB)
— o0yyJaronuiicss He BBINOJHUII CBOM 3aJla4d WM BBIMOJIHWI JIMIIb OT/EIbHBIE HECYIIECTBEHHBIE
nopydeHus. JJokyMeHTalus He caaHa.

5.1.2. Ouenounvie mamepuanvi: Tunosvie mecmoevie 3a0anus no OUCHUNIUHE,
(koumponupyeman komnemenyus ITKC-3): ITonnvtit nepeuens mecmosvlx 3a0anuii
npeocmasnen ¢ JOHUC — http://open.kbsu.ru

prwepbl KOMNbioOmMepHo2o0 meCmupoeaHusl

[lenp Tekymero KOHTPOJISl — OIEHKa pe3yabTaTOB pabdOThI B CEMECTpe U OOecleyeHHe
CBOEBPEMEHHOW OOpaTHON CBS3W, UISI KOPPEKIMH OOYYCHHMs, aKTUBHM3AIUA CaMOCTOSTEIHHOU
pabotel oOyuatomierocsi. OOBEKTOM TEKYIIET0 KOHTPOJIS SBISIFOTCS KOHKPETH3UPOBAHHBIC
pe3yabTaThl 00yueHus (y4eOHbIE JOCTHIKEHHUS) TIO TUCIIUILIMHE

Texymuii KOHTPOJb YCHEBAEMOCTH OOCCIIEUYMBACT OICHUBAHHME XOJla OCBOCHHUSA
JUCIUIUIMHBI M BKJIIOYAeT: OTBEThl HA TEOPETUYECKHE BOMPOCHl Ha MPAKTUYECKOM 3aHSATHH,
pelleHne TMpaKTUYeCKUX 3a7ad W BBINONHEHWE 3aJaHWii HAa TMPAKTUYECKOM 3aHSTHUH,
CaMOCTOSITENIbHOE BBIMOJIHEHUE WMHIUBUAYalIbHBIX JOMAIIHUX 3a/laHuil (Hampumep, pelieHue
3a/1a4) C OTYETOM (3aIIUTON) B YCTAHOBJICHHBIA CPOK, JUCKYCCHUHU.

OneHka KayecTBa TIOJATOTOBKM HA OCHOBAaHMHM BBIOJHEHHBIX 3aJaHUil  Beaercs
npernogaBareneM (C OOCYKIEHHEM pe3ylbTaToB), OaIbl HAYUCISIOTCS B 3aBUCUMOCTH OT
CJIOKHOCTH 3aJJaHUsl.

IIpumepvl KomnviomepHvIX Mecmos
(Bce TecThI cocTaBieHbBI aBTOPOM)

1. Yron pe3epdopIoBCKOTO paccestHHsI MOIEIHUPYETCs 1Mo popmyie

= 0=-06.In¢
= 0=0,\/-In&
=0
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2. JIByMepHOe pactipeneneHue ['aycca ¢ nucnepcuei a Moenupyercs mo gopmymne

+ r=a,/—-In&

1-¢

:r=-alné

r-ayZ

3. Touka Bn€Ta 27IEKTPOHA B IBYMEPHBINA aKCHATBHBIM KaHAT MOJICTUPYETCS 10 hopmyIie

r=ay-In(l-9%)

4. JInuHa cBOOOIHOTO TIpodera MoJieIupyercs 1mo hopmyse

#l=—,In&

Y .

1-¢
2 l=l\~Ing
S =1,
=1,

Kpumepuu ghopmuposanun ouenoxk no mecmosvim 3a0aHuam:

«oTau4yHo» (6 Oay.) — mojydyaroT OoOydaromuecs ¢ MPaBUIBHBIM KOJIMYECTBOM OTBETOB Ha Te-
cToBble Bonpockl. Beimonueno 100 % npennokeHHbIX TECTOBBIX BOIPOCOB;

«xopormioy (5 6ai.) — moay4yaroT 00ydJarIIrecs: C TPaBUILHBIM KOJIMYECTBOM OTBETOB Ha TE-CTOBBIC
Borpockl — 80 —99 % ot ob1miero oobemMa 3a1aHHBIX TECTOBBIX BOIIPOCOB;
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«yZIOBJIETBOPUTENHHOY (3 0all.) — MoydaroT 00y4aromuecs: ¢ IPaBUIbHBIM KOJHMYECTBOM OTBETOB
Ha TeCTOBBIE BOMPOCHI — 60 —79% oT 0611eT0 00BEMa 3aTaHHBIX TECTOBBIX BOTIPOCOB;
«HEYyIOBIETBOPUTEIbHOY (0 Oa.) — mosyyaroT o0yJaromnuecs MpaBUIbHBIM KOJIMYECTBOM OT-BETOB
Ha TeCTOBBIE BONPOChl — MeHee 40-59 % oT o01iero oobema 3aJaHHBIX TECTOBBIX BOITPOCOB.

5.3. Oyenounvie mamepuansvt 014 npomedxcymounou ammecmayuu. Llenvio npomedicy-
MOYHBIX ammecmayuli IO TUCHUILTIHE SBJSIETCS OI[eHKa KayecTBa OCBOCHUS TUCHMIUIMHBI 00yya-
IOLUMHUCS.

[TpomesxyTouHas aTTecTanys npeaHasHauyeHa Al OOBEKTUBHOTO MOJITBEPKACHUS U OLICHU-
BaHUS JIOCTUTHYTBIX DPE3YyJIbTAaTOB OOYUEHHs IOCIEe 3aBEpUICHHUS W3Yy4eHUs IUCHUILIMHBL Ocy-
IIECTBIIECTCS B KOHIIE CEMECTPa U MPEJICTABIISAET COOON UTOTOBYIO OLIEHKY 3HAaHUH MO TUCIUIUIMHE
«Pannoskosorus» B BUAE NPOBEICHUS 3a4€Ta.

[TpomesxyTouHas aTTecTalMsi MOXKET IMPOBOJIUTHCS B YCTHOU, MUCBMEHHON (popme, U B (hop-
Me TecTupoBaHusi. Ha mpoMexxyTounyto aTTectanuio orBoautcs 10 30 6amios.

Bonpocbwt, ébiHocumble HA NPOMEICYMOYHYIO AMMEeCAYUI0

(koumponupyeman komnemenyusn ITKC-3)

KOHTPOJIBHBIE BOIIPOCHKI JJ151 3AUETA

KoHTponbHbIE BONPOCH! )i 3a4€Ta COCTOST U3 TCOPETUYECKON 4acTU U3 NPOBEPKHU HABBI-
KOB IPOCTBIX, HO CHEIM(PUUSCKUX BBIYUCICHHH, BCTPEUAIOIIMXCS B TEOPUU MPOXOKIACHUSI YACTHULL
yepe3 BenecTBo. OTIENbHO NMPOBEPSIETCA CTENEHb YCBOCHUS MaTepUana, COCTaBIISIOLIETO CONEp-
KaHUe KypcoBOM paboThl. 3amuTa pedepara mpoBOAUTCA B COOTBETCTBUU CO CTaHAapTHOW. Hamm-
caHue pedepara WIN JOKIAJ HA MPAKTUYECKOM 3aHATHH HE SIBIAETCS 00s3aTelIbHBIM U HE Mpeay-
CMOTpPEH y4eOHBIM IUIAHOM.

[IpomexyTouHas aTTecTanus MpeaycMaTpUBAET 3a4€T C OLIEHKOW B 3 ceMecTpe, Ha KOTOPBIN
BBIHOCATCS CJIELYIOIIME BOIIPOCHL:

1. PasnoctHpie cxembl. TOYHOCTH pPa3HOCTHBIX CXeM. PelieHue ypaBHEHHMH JBHMIKEHUS
PAa3HOCTHBIMU MCTOJaMMU.

Meron Pynre-Kyrra. TouHocTs MeTOa.

3. MoaenupoBaHue IBIKEHUE B IEHTPATbHO-CUMMETPHYHOM IOTCHIIMAILHOM Toyie. PemieHus
JUTsl QUHUTHBIX U UHOUHUTHBIX TPACKTOPUH.

4. Pa3HOCTHBIE CX€MBbl JUIsl YpaBHEHMIl B YaCTHBIX IPOM3BOJHBIX. YPaBHEHUS B YacCTHBIX
IIPOU3BOJHBIX IIEPBOTO MOPSAKA.

5. VYpaBHeHHs MapaOOIUYECKOTO THIA. SIBHbIE W HESBHBIC CXEMBI MPH YUCIEHHOM pELICHUU
YPaBHEHHH B YACTHBIX IPOU3BOJHBIX.

6. Merox NIPOrOHKH MPH PELICHUH OJHOMEPHBIX ypaBHeHU# Tuna dokkepa-Ilianka.

7. OcHoBbl MeTona MonTte-Kapino. MoaenupoBanrue Mpou3BOJIBHOTO PacpeieieHUsT CIIyIaitHOM
BCIIMYHNHBI.

8. Amnamutmdeckas ¢opma HamOoJiee M3BECTHBIX paCHpeleSIeHUN CIIyYalHOW BETWYMHBI: TOYKA
B3aUMOJICHCTBUSI B ITYCCOHOBCKOM IpOIECCE, JBYMEpHOE pactpezaenenue [aycca, yron
paccestHUs 17151 KCIIOHEHIIMAIbHOTIO MOTEHIIKAa ¢ IKPAaHUPOBKOH.

9. MouenupoBaHue paccestHUS 3apsHKEHHBIX YACTHIl: MOACTUPOBaHNE MOMEHTA B3aUMOJICHCTBUSA,
MOJIETTMPOBAHUE YIJIa pacCesHUS.
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10. MHorokpatHOoe paccesHue OBICTPHIX HOHOB M DJJIEKTPOHOB MPHU MPOXOXKICHHH HX Yepe3
BemecTBo. CpaBHEHUE ¢ Teopueil Moubepa.

11. MoaenupoBaHue NPOLECCOB TMPOXOXKACHUA H3IYYEHHM depe3 BelecTBo. MHOrokparHoe
paccesiHue ObICTPBIX HOHOB U AJIEKTPOHOB IIPU MIPOXOXKJICHUN UX Yepe3 BELIECTBO.

12. MopenupoBaHue MPOLECCOB M3IYUEHHs PEATUBUCTCKUX 3JIEKTPOHOB. MoenupoBaHue TOYKH
u3lydeHus. MoienupoBaHue SHEPruy U3iaydaeMoro kBaHrta. [locTpoeHne cnekTpa M3IIydeHHs
PENSATUBUCTCKUX JIEKTPOHOB.

13. MogenupoBaHue MPOIECCOB KACKaIHOTO THUIIA.

14. Duepreruueckue npoOern OBICTPHIX 3apsHKEHHBIX YacTHII B KOHJICHCHPOBAHHBIX Cperax,
BKJIIOYAs OMOJIOTHYECKHAE OOBEKTEI.

15 MGTO,Z[BI YUCJICHHOI'O BBIYUCIICHUA MHOFOKpaTHBIX I/IHTera.HOB B TeOpI/II/I KaCKaIHBbIX
IIPOIIECCOB.

16. Topmo3HOE  W3MydeHHWE TraMMa KBaHTOB. MoOJENUpoBaHHE  IPOLECCOB  M3IIyYCHHS
PEAATUBUCTCKUX 3JIEKTPOHOB.

17. TeopeTuko-BEPOSITHOCTHBIN MOJIXO U €r0 MPUMEHEHHE B MOJCIMPOBAHUH (PU3UYECKHX 3a/1a4.
18. AHHUTUIIALINS TO3UTPOHOB B KOHJECHCUPOBaHHBIX cpenax. [IDT Tomorpadus

19. ITakersr mporpamm ARR m ARRBR nmns moaenupoBaHusi MHOTO(OTOHHBIX MPOLIECCOB MPH
CBEPXBBICOKHX DHEPTUsX.

20. MopenupoBaHue TpaeKTopHii MeToaoM Pynre-KyTTa B OTCYTCTBUM CUMMETPHH OTEHIIMATIA
21. MatpuyHBIi METOJT PEIICHUS] KHHETUYECKUX YPAaBHCHHI
22. YucneHHoe pelieHne JMHEHHBIX CUCTEMbI OJJHOPOIHBIX YPaBHEHHIA.

23. DpMHUTOBBI MAaTpULbL. YNCIIEHHOE HAXOKICHNE COOCTBEHHBIX 3HAUYCHUH U BEKTOPOB SPMHUTOBBIX
Marpull. lIpumep crnekrpa 3HEpruil IEKTPOHOB M»>B-HBIX 3HEpruli B OPUEHTUPOBAHHBIX
KpHUCTaJIJIax.

6. Memoouueckue mamepuainsl, onpedenarujue npoueoypsl OUeHUaHusA 3HAHUIL, yme-
HUIl, HAGBIKOB U (UJILL) ONBIMA OCAMETbHOCIU

MakcumanpHast cymma (100 6amioB), Habupaemasi CTYJEHTOM IO JUCIUIIIMHE BKIIIOYAET

JIBE COCTABJISIFOIIIHE:
nepBasi COCTaBIISIIONIASL — OLIEHKA PEryJIsPHOCTH, CBOEBPEMEHHOCTH M KaueCTBa BbI-
MIOJIHEHUS CTYJIEHTOM Y4eOHOM pabOoThI MO U3YYCHUIO JUCIHUILTUHBI B TCUCHUE TIEPUO/Ia U3YUCHUS
JTUCITUTIIMHBI (CeMecTpa, UM HECKOIBKUX ceMecTpoB) (cymma — He 6osee 70 6amnos). bamel, xa-
paKTepHU3yINre yCIeBaeMOCTh CTYCHTA IO AUCIUILINHE, HAOUPAIOTCS UM B TEUEHHUE BCETO IIe-
puojsia o0yueHus 3a U3yYEeHHUE OT/IEIbHBIX TEM U BBINOJIHEHHUE OT/IEIbHBIX BUJIOB paboT.
BTOpAasi COCTABIISIONIAs — OLIEHKA 3HAHUI CTYJIEHTA MO Pe3yJbTaTaM IMPOMEKYTOUHOM

artectaruu (He 6onee 30 —6amioB).

OOmuit 6amt TeKymero u pyoeKHOTO KOHTPOJISI CKIIABIBACTCSA U3 COCTABJISIONINX, YKa3aH-
HbIX B «llonoxxenun o peiitunroBoit cucteme KbI'Y». B Teduenne ydeOHOrO mporiecca CTyIAEHT
00s13aH OTYHUTATHCS MO TEOPETUUYECKOMY MaTepHally W MPAKTUYECKUM 3aHATUSM: OMPOCHI, WH]H-
BHUIyaJIbHBIC 3a/1aHUS. (110 )KEJIIAHUIO aBTOPA MPHU HEOOXOAMMOCTH)

OOmuit 6ant TeKyero u pyoexHoro KOHTPOJIS CKIAABIBACTCS U3 CICAYIOIINX COCTABIISIO-
IUX TPUIIOKEHUE 2.

[{enbro MPOMEKYTOUHBIX aTTECTAIMI MO JUCIUILTHHE SBISETCS OICHKA KaueCTBAa OCBOCHUS
JTUCIUIUTMHBI 00y4arOIUMHUCS.

Kpurepun onieHku kauectsa ocBoeHus qucuumuingel (Ilpunoxenue 3)
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Kputepuem onieHku ypoBHSI CHOPMUPOBAHHOCTH KOMITETEHIIMH B paMKaX y4eOHOW TUCITH-
TUTHHBI SBJISIETCS 3a4eT.

B mepuon moAroToBKU K 3a4eTy CTYAEHTHI BHOBb OOPAIIAIOTCS K y4eOHO-METOAMYECKOMY
MaTepuaty U 3aKperuisiioT MPOMEKYTOUHbIE 3HAHUS.

[ToaroroBka 0Oy4aroIIerocs K 3a4eTy BKIFOYAET TPH dTara:

caMoCTosITeNIbHAsl paboTa B TEUEHHUE CEMECTPA;

HEMOCPEACTBEHHAS MTOATOTOBKA B THU, MPEAIISCTBYIOIINE 3a4EeTy TI0 TeMaM Kypca;

MOATOTOBKA K OTBETY Ha 3K3aMEHAlMOHHbIE BOTIPOCHI.

[Tpu moAroTOBKE K 3a4eTy OO0ydYaroUUMCs 1eIecOo00pa3HO MCIOJIb30BaTh MaTepHAIIbI JICK-
Ui, yueOHO-METOANYECKEe KOMIUIEKChl, HOPMATUBHbBIE IOKYMEHTHI, OCHOBHYIO U JIOTIOJHUTEIb-
HYIO JIUTEPATYPY.

Ha 3ader BeIHOCHTCS MaTepuan B 00beMe, MPETyCMOTPEHHOM pabodeil mporpaMmon y4ueo-
HOW TUCITUTUIMHEI 32 CeMeCTp. 3aueT MPOBOJUTCS B TUCHMEHHOM / yCTHOH (opme.

[Ipu mpoBenennu 3aueTa B MMCbMEHHOM (YCTHOM) popMe Beayluid mpernoaBaTeib COCTaB-
JSeT SK3aMEHAIIMOHHBIC OUJIETHI, KOTOPhIE MOTYT BKIIIOUaTh B CEOsI: TECTOBHIC 3a/laHUS; TEOPETU-
YecKUe BOMPOCHI; 3aJaui WIH cUTyaluu. QopMyIHMpoOBKa TEOPETHUECKUX 3aJaHUN COBIIAJAET C
(GOpMyIMPOBKOW TIEpedHsI BOMPOCOB HA 3a4eT, JOBEICHHBIX 10 CBEACHUS CTyAeHTOB. Comepxa-
HUE BOIPOCOB OJTHOTO OMJIeTa OTHOCUTCS K Pa3jMyYHbIM pa3fiesiaM IporpaMMsbl ¢ TeM, YTOObI 00-

Jiee MOJTHO OXBAaTUTh MaTepuall yueOHOU JUCIUILTUHBL.
B aymutopum, rae mpoBOAWTCS YCTHBIM 3a4eT, JOJKHO OJHOBPEMEHHO HAXOIUTHCS HE 0O-
Jiee IeCATH CTYJEHTOB Ha OHOTO MpenoaaBaTens. Ha moaroroBky orBera Ha Owmiier orBogutcs 40

MUHYT.

[Tpu mpoBeneHNN MTUCEMEHHOTO 3a4eTa Ha paboTy OTBOAUTCS 10 60 MUHYT. Pe3ynbrar ycT-
HOTO WJIM TTUCBMEHHOTO 3aueTa BhIpakaeTcs Oaiamu.
TunoBele 3ananus, obecrneunBatonie Gopmupoanre komnerennuii [IKC-3 npencraBieHs

B Ta0uIe 7.

Tabnuya 7. Pezynomamol océoenus yueOHoi OUCYUnIUHDL, ROOJIeHcaujue nposepke

Haumenona- HNupukaropsl OcHoBHbBIE TOKa3aTe U OeH- | OneHOYHbIe CPeICTBA
HHe KOMIIe- OCTHKEHH KM
TEeHINHU pPe3yJbTaTOB 00yUeHHs

INKC-3: [IKC-3.1: I1pu- 3Haer TeopeTHYECKHl W Tpak- | TUNMoOBbIE OIIEHOYHBIE
Criocoben MEHSET Ha [IpaK- | THYECKUM MaTepuall, OTHOCS- | MaTepHalbl Ul YCTHO-
MPAKTUYECKH | THKE Hay4YHbIE IIUCcs K JaHHOW KOMITETEHIIMH | IO OMpoca;
MMPUMCHATH 3HaHUuA, UMCHO- (B TOM YHCJIC 3HACT IIpaBUJid, | TUIIOBBIC TCCTOBBIC 3a-
Hay4yHbIE 1€ OTHOUICHHE | MOCIIEI0BaTENbHOCTD, anro- | JaHus;
3HAHUA, K (pu3nKe, OMOJIO- | PUTM  BBINOJIHEHUS JI€HCTBUI | IPUMEPHBIE TEMBI J10-
UMEIOIINE TUH, YKOJIOTHH, npu pereHnn Hay4HO- | Kiaja (1.4);
OTHOIICHUE K | MCOUIIMHE, CTa- HCCIIECA0BATCIIBCKUX 3a;[aq). THUIIOBBIC OLCHOYHBIC

busuke, Ono-
JIOTUH, DKO-
JIOTHH, MEJH-
LIUHE, CTaTH-
CTHKE, TeX-
HHUKE U TCX-
HOJIOTHH  JUTS
BBIABJIICHUA U

THUCTHKE, TEXHUKE
Y TEXHOJIOTUU
JUISl BBISIBJICHUS U
JedeHus 3abore-
BaHUU W HapyIe-
HUW OPraHoB U
CHUCTEM OpraHu3-
Ma 4eJioBeKa C

MoskeT ero BocmpousBecTH (C
pa3HOW CTENEHbI0 TOYHOCTH),
OTBETUTh Ha JIONOJHUTENbHbIE
BOTIPOCHI.

3namop

CyTb MaTeMaTH4eCcKOro Mojie-
JUPOBAaHUE PATUAIIIOHHBIX B
(bU3HKE ¥ METOBI TPOBEICHUS

J€YCHUSI 3a- | UCTIOJIB30BAHUEM | HAYYHBIX UCCIIECOBAHHI B 3TOU
OoneBanuil u | puznyeckux Me- | ob6iIacTu B cepe dIKCIepuMeH-
HapyIIeHUH | TOAOB IUarHo- TAJIbHBIX U TEOPETUUECKUX (H-
OPraHOB M | CTHKH M TEpaluH. | 3UYECKUX UCCIICAOBAHUM C MO-

MAaTEpPUAIIBI K 3a4ETY.
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CHCTEM oOpra-
HHU3Ma 4elo-
BEKa, IPOBO-
JMTh OILICHKY
COCTOSIHHSA H
3P PEeKTUBHO
9KCIUTyaTH-
poBaTh Meau-
IIHTHCKOE
obopyoBa-
HUE W TIpubO-
pBl, paspaba-
THIBATh "
obecrieun-
BaTh  yINpaB-
JICHUE MeIu-
[IUHCKUMH
uHpOopMaLu-
OHHBIMH ~ CH-
CTeMaMu.

IMTKC-3.3: pa3pa-
OarbIBaTh U 00ec-
NICYNBATh YIIPaB-
JICHUE METUIIIH-
CKUMH HH(pOpMa-
IIUOHHBIMU CH-
CTeMaMH.

MOIIIBIO COBPEMEHHOM IpubOp-
HO¥ 0a3bl (B TOM YHKCIE CIOXK-
HOTO (hU3UYECKOTO 000PyI0Ba-
HUS) ¥ UHQOPMAIIMOHHBIX TEX-
HOJIOTHI C y4€TOM OTE€UYECTBEH-
HOTO ¥ 3apy0eXHOT0 OTBITA UC-
M0JIb30BATh ATH 3HAHUS JUIs ca-
MOCTOATEJIbHOM TOCTaHOBKU
HAy4YHO-HCCIIeI0BATEbCKIX
3azad.

Ymemsw

Hcnonb30BaTh MOHMMAaHHUE Me-
TO/I0B MaTEMaTHYECKOro MoJie-
TUPOBaHUE paaraMOHHBIX
MPOIIECCOB B (PU3HKE, BKIIOYAS
MEIUITMHCKUE MPHUIIOKEHUS,
JUIsL  Pa3BUTHSL  CIIOCOOHOCTH
MPOBOANTHh HAyYHBIE HCCIENO0-
BaHUSA B 3TOH oOyacTu 3Kcre-
PUMEHTAIBHBIX M TEOpeTHYe-
CKUX (U3NYECKUX HCCIeI0Ba-
HHUI C TIOMOIIBIO COBPEMEHHOU
puOOpHOI 0a3bl (B TOM YHCIIE
CIIO)HOTO (PU3UYECKOro 00opy-
JOBaHUs) U WH(POPMAIIMOHHBIX
TEXHOJIOTMM C Yy4eTOM OTeye-
CTBEHHOTO U  3apy0eKHOTO
OTBITa U YMETh CaMOCTOSTEIb-
HO CTaBUTh Hay4YHO-
HCCIIeIOBATEILCKUE 3a/1a4m.
Hcnonb30BaTh MaTeMaTH4YECKHE
METO/IbI, 3aKOHBI TEOPUH BEPO-
SITHOCTEH, KJIacCHUeCKOl Mexa-
HUKHA ¥ KBAaHTOBOU TEOpUU IS
MOJIETTUPOBAaHUSl  KOHKPETHBIX
3azad.

Pemienne npakTuyeckux

3amad, KOJUIOKBUYM,
3a4yeT,  MpeJroJaramw-
1111704 JIEMOHCTPAIIIIO
oOydJaronuMucs  yme-
HHUH, BBINIOJIHECHUE
MpaKTUYECKHX, Jlabopa-
TOPHBIX, CaMoCTOsI-

TEIbHBIX paboT (WX 3a-
HIMTa U caya Mpenojaa-
BaTeI0),  IOJATOTOBKA
pedepaTtoB, HHIUBUTY-
QIBHBIX ¥ TPYIIIOBBIX
MIPOEKTOB.

Bnaoemp

MeTtogaMu MaTeMaTUIECKOIO
MOJICIMPOBaHUE B (PU3HKE pa-
JUAIMOHHBIX TIPOIECCOB OBITH B
COCTOSIHMH MPOBOJUTH HAYUHbIE
UCCIIeIOBaHMs B N30paHHON
00J1aCcTH SKCIIEPUMEHTAIIBHBIX 1
(unn) TeopeTnyeckux pusuye-
CKHUX MCCJICIOBAHUHN C IOMO-
IIbIO COBPEMEHHOMN MPUOOPHOIA
0a3bl (B TOM YHUCJIE CIIOKHOTO
¢duznveckoro 060pyLoBaHMs) U
MH(OPMALIMOHHBIX TEXHOJIOT U
C Y4E€TOM OTE€YECTBEHHOTO U
3apyOeKHOTO OMbITa, U HAa ATOMN
OCHOBE YMETh CAMOCTOSITEIIEHO

Brimonaenue pedepara;
Mpe3eHTAIMs OTYeTa I10
MO/JIENH;

Jpyrue BHUIBI paboT H
3aJlaHui, Tpearnosara-
IOIUE WHTETPUPOBAH-
HBIN (W/MIH KOMIUIEKC-
HBI) XapakTep U I03-
BOJIAIOIINE o00yyJaro-
HIAMCSI  TIPOJIEMOHCTPH-

poBath HauOoJIbIIIee
KOJIMYECTBO KOMIIETCH-
L]

[PUMEPHBIE TEMBI
KJIJI0B (T.4)
® 3auerT.

HO-
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CTaBUTh HAYYHO-
HUCCICI0OBATCIIBCKHE 3ada4H.

Peanmuzarus komnerenmu [TKC-3 B onpenenéHHoOM cTeneH OCHOBaHA HA UCIIOIb30BaHUH
npedepenunit MHoroseTHero corpyanunyectsa KbI'Y ¢ Benymumu MUPOBBIMU [IEHTPaMH, TAKUMH
kak Opxycckuit ynuepcuret ([lanus), Harmmonaneras ®epmu nadopatopust CIIA, ITEPH, 'aky-
reil yHUBEpCcUTeT, TOKHO.

7. Y4eOHO-MeTOoAMYECKOE OOecnieyeHue TUCHMILINHBI (MO1YJIs1)

7.1. Hopmamueno-3axonooamenvHvle aKmol
1. Ilpuka3 Muno6puayku Poccun ot 7 aBrycra 2020 r. Ne 914 "OO6 yrBepxkaeHuu ¢enepaibHOro
roCyJapCTBEHHOT0 00pa30BaTeIbHOIO CTaHAApTa BBICHIETO 0Opa30BaHMs 110 HAIPABICHUIO TOJTO-
toBKH 03.04.02 ®usuka (ypoBeHb Maructparypsl)" (3apeructpupoBano B Muntocte Poccun 19 aB-
rycta 2020 r. Ne 59329).

7.2. OcHnosHas tumepamypa
1.PemuzoB A.H. Menununckas u 6uonorudeckas ¢pusuka: Yued. s cnen. By30B. u3a.: [DOTAP-
Memna, 2013. — 648 c. mi.
2. KamypaukoB B.A., Kpacasun A.B. UucieHHble METObI KBAHTOBOM cTaTUCTUKH. "®dusmaraut",
2010, 628 cTp.
3. Konecunuenko A.B., Mapos M.S. TypOyneHTHOCTh M camoopranuszamus. [IpoGiemsr Mozenu-
pOBaHUS KOCMUYECKUX M IPUPOAHBIX cpenl. "bunom. Jlabopatopus 3nanmit", 2012, 2-e uzg. Uzna-
Hue, 632 cTp.
4. KongpatreeB A.C., JIsnues A.B. @usuka. 3agaun Ha koMibiotepe. "@uzmatiaut", 2008, 400 ctp.
5. Copokun A.B. ®usuka: HaOIOIEHUE, SKCIIEPUMEHT, MOJICTTUPOBaHUE. MeToanYecKoe mocooue.
"Bbunowm. Jlabopartopust 3nanuii", 2012, 199 cp.
6. XokonoB M.X., TisaueB B.b. [IporpaMMHBIil KOMITJIEKC pacyeTa U3JIy4€HHUs 3apsiaa Npy KaHaIH-
poBanuu "ARR.FOR". CBuuerenbcTBO 0 rocyaapCTBEHHOU peructparuu nporpamm aiist 9BM Ne
2015661450 ot 28.10.2015
7. benokons A.B., Ckamnyx A.C. MareMaTtnueckoe MOJICTUPOBaHIE HEOOPATUMBIX MPOIIECCOB TO-
nsipuzauun."@uzmariut”, 2010, 328 crp.

7.3. [Jlononnumenvhas iumepamypa

1. B.I'. UynunoB. MojaenupoBaHue paavanoHHBIX TporeccoB Ha DBM. VOH 145 542-544
(1985).

2. ®enoros N.E. Mozaenu napamiensHoro nporpaMmmuposanus. 2012, 384 c.

3. Anekcees J[.B. Kommbrorepnoe monenupoBanue gusznueckux 3amad B Microsoft Visual Basic.
"COJIOH-IIpecc", 2009, 528 ctp.

4. KynpssueB E.M. CnpaBounnk o Mathcad 11. "JIMK IIpecc", 2009.

5. on6ensckuit B.B., ®omun C.C. Kypc nporpammupoBanus Ha si3pike Cu. "JIMK Ilpecc", 2012,
384 c.

6. Jlekiuu 1Mo akTyalbHBIM MpoOiieMaM SKCHEpUMEHTAIbHON U TeopeTrnueckoil ¢usuku. [lox pe-
naknuen  A.A.Ilerpyxuna, M.X.XokoHnoBa. Jlonymeno YMO 1o KiacCH4e€CKOMY YHUBEPCHUTET-
ckomy oOpa3oBanuio P® B kauecTBe yueOHOTro mocoOus Ui CTYIEHTOB BBICIINX y4eOHBIX 3aBefe-
HUM, oOyvaronuxcs o crenuanbHoctu 010701-dusuka, Hampuuk, 2007 ., 118 c1p.

7. MarBeeB FO.H. Iludposas o6padorka curnanos. CIIOHUY UTMO (Cankrt-IletepOyprekuit
HAI[MOHAJILHBIA HCCIIEIOBATEIbCKUNA YHUBEPCUTET HH(POPMAIMOHHBIX TEXHOJOTMH, MEXaHUKH U
ontuku), 2013, 166 ctp.
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8. Amuen T.U., MypasbseBa-Butkosckast JI.A., Cocuun B.B. MoaenupoBanue: 3anauu, 3aJaHus,
tectbl. CIIGHUY UTMO (CankTt-IletepOyprekuii HalimoHaIBHBIA UCCIEA0BATEIIBCKUNA YHUBEPCH-
TeT UH(OPMAIIMOHHBIX TEXHOJIOTHH, MEXaHUKHU U onTukn), 2011, 197 c.

9. psaxonoB B.II. MATHEMATICA 5.1/5.2/6 B maTeMaTH4eCKHUX ¥ HAyYHO-TEXHHUUECKHUX pacye-
tax. "COJIOH-IIpecc", 2008, 2-e U3nanue, 744 ctp.

10. IpsikonoB B.II. MATLAB 6/6.1/6.5 + Simulink 4/5 B MmaTeMaTHKe ¥ MOJICTUPOBAHHH.
"COJIOH-IIpecc", 2008, 576 ctp.

11. Haru6un 1O.T. Metoasl crarucTiudeckol oOpaOOTKH AKCIIEPUMEHTAIBHBIX JTaHHBIX B OITO-
DJIEKTpOHMKE. PerpeccronHblii u koppenmsuuonablt  aHanmus. CIIOHUY HWUTMO (Cankr-
[TerepOyprckuii HAMOHATBHBIN UCCIIEIOBATEILCKIN YHUBEPCUTET HH(POPMAIIMOHHBIX TEXHOJIOTHH,
MexaHuKu 1 ontuku), 2011, 54 c.

12. KocteineB B.A., Hapkesuu b.A. Meaumunckas ¢uszuka. — M.: OAO «M3natenscTtBo «Menuim-
Hay. 2008, 464 c.

13. CmupnoB A.Il. KommnbroTepHoe MOAECIMPOBAHUE H3MEPUTENBHBIX TpoieccoB. [Ipaktnkym B
cpene MathCAD na npumepax u3 mexanuku u ontuku CIIGHNY UTMO (Cankr-IlerepOyprekuit
HAI[MOHAJIbHBIA HCCIIEOBATEILCKUNA YHUBEPCUTET HH(POPMAIMOHHBIX TEXHOJIOTMM, MEXaHUKH U
ontuku) 2006, 101 c.

1.4 Unmepuem-pecypcui........

1. MopenupoBanue Gpu3nyecKux mpoieccos - Bourabai Research
https://bourabai.ru/cm/physproc.htm
®u3nka — HayKa, B KOTOPOH MaTeMaTHYECKOE MOJEIUPOBAHUE ABJISICTCS YPE3BBIYAHHO BAXKHBIM
METOJIOM HCCJICIOBaHMS.

2. MaremaTtnieckoe MOICTHPOBAHNE B (PU3UKE
https://atlas.herzen.spb.ru/disc_annotation.php?disc_id=9571
B npornecce uzydyeHust JUCHUILIMHBI PEINOJIAraeTcsi 03HAKOMHUTh CTYAEHTOB C CYThIO METOJ1a Ma-
TEMaTUYECKOT0 MOAECIUPOBAHUS, KaK OJTHOTO U3 COBPEMEHHBIX ...

3. MogenupoBanue GU3NIECKUX CUCTEM U IPOLIECCOB
www.orenipk.ru/kp/distant _vk/docs/2 1 1/inf/inf_fiz_mod.html
W.HptoTon (Hapsny c I'.JIeitbnumem) paspadoran nuddepeHnnanibHoe 1 HHTErpaibHOE UCUHUCIIe-
HUs, CTABIIME OCHOBOM MAaTeMaTHYECKOTO anmapara (pu3uku.
[PDF]Maremarnueckoe MoenupoBanue (PU3HIECKUX MPOIIECCOB

4. www.pnu.edu.ru/media/filer_public/2013/03/07/s_ mmfp.pdf
Maremarrueckoe MoaenupoBanue pusnuecknx nporeccoB. CrenuansHocTh 010400 [PDF]

5. storage.mstuca.ru/bitstream/123456789/3260/1/00700014950022008000923.pdf
MonenupoBanue B (pu3nKe

6. https://fiz.1september.ru/articlef.php?1D=200500203
Mopnenu 1 MOAETUPOBAaHNE KaK METO/I ITO3HAHUS B UBHKE. .... AaHAIOTHH, 0000IMEHHBIN B Jallb-
HEWIIIeM KaK METOJI MaTeMaTHYECKOr0 MOJEIUPOBAHHUS. 3.

7. KommbioTepHble TEXHOIOTHH B (hu3uke. ... KommbrorepHoe MoienupoBaHue GU3HIECKUX
nporieccoB: YdyeOHoe ocoOue. ... MareMaTHuecKoe MOJEIMPOBaHHE:
www.window.edu.ru/resource/125/30125

Nenm | Hammeno- | Kparkas xapakre- Anpec caiita HaumenoBa- YcaoBusi
/m BaHHe pucTHKA HHE OPTraHHu- AoCTyna
3J1eKTPOH- 3alMu-
HOTIO pe- BJIa/IeJIbLIA;
cypca PEKBU3UTHI
AOrOBOPA
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«Web of | [Tonmuremarnveckas | http://www.isik Kommanus JlocTyn mo
Science» | pedepaTuBHO- nowledge.com/ Thomson IP-anpecam
(WOS) oubnuorpaduyeckas Reuters KBI'Y
1 HAyKOMETpHUYe- Cyo0uaunnensu-
ckas 0a3a TaHHBIX, B OHHBIIi 10T0-
KOTOPOM UHJIEKCHU- BOp
pytorcs okoio 12,5 Ne W0S/592 ot
TBIC. )KYPHAJIOB 05.09.2019 .
AKTHBEH JI0
31.12.2021r.

Sciverse | PedeparusHas u N3narenbcTBO Hoctym o
Scopus u3- | amamuTuveckas 60aza | http://www.scop «Elsevier. IP-anpecam
JaTeNbCTBA | JAHHBIX, COJIEpIKa- us.com Hayka u Tex- KBI'Y
«2Onb3eBup. | mas HOJIOTUH

Hayka n 21.000 CyoauneHsu-

TEXHOJIO- | PELIEH3UPYEMBIX OHHBI 10T0-

TUW xypHainos; 100.000 BOP
KHHT; 370 KHHOKHBII Ne Scopus/592
cepwuii (mpoaosmKa- ot 05.09.2019
IOIIUXCS U3aHUM); I.
6,8 MIIH. AKTHBEH JI0
JIOKJIaJIOB U3 TPYJOB 31.12.2021r.
KOH(EpEeHITHI

Hayunasi | Dnektp. 6ubmmoreka | http://elibrary.ru | OOO «H3b» TTonusli no-
JJIEKTPOH- | HAYYHBIX IMyOJIUKa- CTYI

Hast Oud- | it - okozo 4000

JIMOTeKA | UHOCTPAHHBIX U

(HOb 3900 oTeuyecTBEH-

POD®N) HBIX HaY4YHBIX XKYp-

HaJIOB, pedepaTsl
nyonukaruii 20 ThIC.
KYpHAJIOB, a TAKKe
ormmcadus 1,5 MirH.
3apyOeKHBIX U POC-
CHUHCKHUX JUccepTa-
uuii; 2800 pocc.
KypHaJoB Ha 0e3-
BO3ME3HON OCHOBE
Ba3a nan- | HanmonanrsHas uH- http://elibrary.ru | OO0 «HDb» ABTOpH30-

HbIX SCi- | (OpMaIMOHHO- JIuneH3noH- BaHHBIN J0-
ence Index | amamuTHyeckas cu- HBII JIOTOBOP CTYIL.

(PUHII) | crema, akKyMyJH- Science Index [To3BossieT

pyrorias 6osee 6 NeSIO- JIOTIOJIHATE U
MUJIJTHOHOB IyOJIH- 741/2021 YTOYHSATh
Kaluid pOCCUMCKUX ot 12.07.2021 CBEIECHUS O
aBTOPOB, a TaKKe I. myOIrKanu-
nHpopMaIuo 00 ux AKTHUBEH J10 SIX YUCHBIX
UTUPOBAHUU U3 01.08.2022r. KBI'Y, ume-
oomnee 4500 poccwuii- IOIINXCS B
CKUX XYPHAJIOB. PUHI
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umii, 343 xypHana
BAK, 2085 ayauo-

ot 02.04.2021
I.

| OBC «Kou- | 13800 u3manuii o http://www.stud | OOO «Ilonmu- | IlonHsI KO-
CYJbTAHT | BCEM O0JIACTSIM 3Ha- medlib.ru TEXpecype» cryn (peru-
CTyJAeHTa» | HUH, BKIIIOYA- http://www.med | (r. Mocksa) CTpaIysl 1Mo
et 6osiee yem 12000 collegelib.ru JloroBop IP-anpecam
y4eOHUKOB U y4eO- Ne310CJ1/08- KBI'Y)
HBIX ITOCOOMH JIjIst 2021
BO u CIIO, 864 Ot 30.09.2021
HAaMMEHOBAHUI T.
XKypHaoB 1 917 AKTHBEH J10
MOHOTpaduii. 30.09.2022r.
«Di1ek- Komnexnus «Menu- | http://www.stud | OOO «ITonu- | IonHsli no-
Tpounas | nuHa (BO) medlib.ru TEXpeCcype» cryn (peru-
ounoamore- | [DOTAP-Menua. (r. Mockaa) cTparus 1o
ka texuu- | Books in English oroBop IP-anpecam
4eCcKoro (KHUTH Ha aHTJIUH- Ne288CJ1/04- KBI'Y)
By3a» (OBC | ckoMm s3bIKe)» 2021
«Koncyn- Ot 20.04.2021
TaHT CTYy- T.
JAEHTa) AKTHUBEH 110
20.04.2022r.
IBC OnektponHbie Bep- | https://e.lanbook | OO0 «3BC [Monusit KO-
«JIaHb» CUU KHMI BEIYIIHMX .com/ JIAHDb» (r. cTym (peru-
M3/1aTeNbCTB y4eO- CaHkr- CTpaIusi 1o
HOUM ¥ HAy4YHOU JIH- [TerepOypr) IP-anpecam
Teparypsl (B TOM Jorosop KBI'Y)
YUCIIE YHUBEPCUTET- Ne12EI1/223
CKHMX M3/IaTeJIbCTB), ot 09.02.2021
TaK M JICKTPOHHBIC r.
BEPCUU TICPUOTUYC- AKTHUBEH J10
CKUX U3JaHUH 110 28.02.2022r.
pa3u4YHBIM 00J1a-
CTSIM 3HaHUMU.
Haumo- OObenuHeHHBII https://H36.pd OI'bY «Poc- Hoctym ¢
HAJbHAs | DJICKTPOHHBIN KaTa- CHIACKas TOCY- | DJIEKTPOHHO-
JJIeKTPOH- | JIoT GOHIOB pOC- JApCTBCHHAs | IO YATAIBHO-
Hast OM0- | CHHCKHUX OMOIHOTEK, oubmmoreka» | ro 3aja Ouo-
JUOTEeKa | COAEepKalui Jlorosop JIMOTEKHU
PI'b 4 331 542 snek- Nel01/HDB/16 KBI'Y
TPOHHBIX JOKYMEH- 66-1 ot
TOB 00pa3oBaTellb- 10.09.2020r.
HOT'0 Y HAyYHOT'O Cpokom Ha 5
XapaxTepa 1o pa3s- Jer
JIMYHBIM OTPACIISIM
3HaHUI
9BC 107831 nmy6nuka- http://iprbooksh | OOO «Aii [Tu | ITonnslil K0-
«IPRbooks | mwmit, B T.4.: 19071 — op.ru/ Dp Menuna» cryn (peru-
» y4eOHBIX U3JaHUM, (r. CaparoB) cTparus 1o
6746 — Hay4HBIX U3- Jorosop IP-anpecam
nanuii, 700 KoIeK- Ne7821/21 KBI'Y)
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U3IaHUN. AKTHBEH JI0
02.04.2022r.

1( 9bC Onektponnbie Bep- | https://www.bib | OOO «Dnek- | TlonHbli 10-
«lOpaiiT» | cun yueOHOU U lio-online.ru/ | TponHoe m3ma- | crym (peru-
aasi CITIO | Hay4yHOM uTepary- TEINBCTBO cTpanus no

PbI U31ATENILCTB FOPAWT» (r. IP-anpecam
«Opait» ms CITO Mocksa) KBbI'Y)
U 3JIEKTPOHHBIE BEP- Jorosop
CUU NIEPUOINYECKUX Nel192/EII-223
U3IaHUM 110 pa3and- OT129.10.2021
HBIM 00JIaCTSIM 3Ha- T.
HUH. AKTHUBEH 10
31.10.2022 r.
17 Polpred.co | O630p CMU Poccuu | http://polpred.co 000 Joctyn no
m. HoBo- | u 3apy0exss. [lon- m «[Tonmpen IP-anpecam
ctu. O030p | HbIC TEKCTHI 1 aHa- CIIPaBOYHUKU» KbI'Y
CMM. Poc- | mutuka u3 600 u3- bezBo3me3gHO
cusl M 3apy- | AaHuii no 53 orpac- (6e3 opunu-
0eKbe JISIM aJILHOT'O JI0r0-
BOpa)

17  Ipe3n- Bosree 500 000 http://www.prlib | ®T'BY «Ilpe- ABTOpH30-
JEHTCKAasl | DIIEKTPOHHBIX JTOKY- ru 3UICHTCKAs BaHHBIN J10-
0ubJIMOTe- | MEHTOB IO HCTOPUHU OoubnmoTeka | cTym u3 6uob-

ka uM. B.H. | OteudectBa, poccuii- um. b.H. Enb- JINOTEKHU
Eabumnaa | cKOW rocygapcTBeH- uHay (T. (aym. Ne214)
HOCTH, PYCCKOMY CaHKT-
SI3BIKY W TIPaBY [TerepOypr)
Corunamenue
oT
15.11.2016r.
Cpoxom Ha 5
net (c nanb-
Heimen npo-
JIOHTaIMen )

7.5. Memoouueckue ykazanus K no RPO8e0eHUI0 paziuyHulX y4eOHbIX 3aHAMUL

Jlexumm - Benymias popma oOydeHwus, OHa SBJISICTCS METOAUYCCKON U OpraHU3aIlMOHHON OCHO-
BOI MIOCTAaHOBKH IPENOAaBaHus TUCHUIUIMHEL. Bee apyrue ¢popmbl (IpakTUYECKHE 3aHATHS, CaMo-
CToATENIbHAs paboTa CTYAEHTa) KaJIEHJApHO TOJIKHBI CIEAOBATh 3a JIEKIMEH, T.€. JOJKHBI OBITh
IMPUBA3aHBI TCMATUYCCKH K HUM.

VYuebHas pabora mpernojaBaTeis MOJDKHA OO0ECreYMBaTh PaBHOMEPHOCTh YYeOHOW Harpy3Kd
CTYZICHTa B TeUeHHE Bcero cemectpa. CIUCOK JUTEpaTyphl BbIIACTCS B MEPBOU Hezese yueOHOro
roga. ConepkaHue MepBbIX JEKIUH U IPYrUX BUIOB 3aHATHH TOJKHBI OBITh TAKUMH, YTOOBI CTY-
ACHT MOT HC3aMCJIMTCIIbHO MPUCTYIIUTL K BBIIIOJIHCHUIO JOMAITHUX 3aI[aHHI>'I. B nauane ceMeCTpa
HA3HAYaroTCs KOHCYJIbTALMH U CPOKU KOHTPOJISI CAMOCTOSATEIHHON pabOThI CTYJAEHTOB.

KoHcynbranuu npenHasHa4eHbl Uil OKa3aHUST METOIWYECKHU IEIecO00pa3HOM MOMOIIU CTY-
JIEHTaM B MX CaMOCTOSITEIBHON padoTre. B TO ke Bpems OHU SBJISIOTCS CBOEOOpa3HOM 0OpaTHOM
CBA3bIO, C IIOMOIIBIO KOTOpOﬁ npenoaaBaTcyib BbIACHACT CTCICHL YCBOCHUS CTYACHTAMU IIPO-
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rpaMMHOr0 MaTepuaia. B Hauane KaxJoro ceMmecTpa CTyJIEHTaM IepenaeTcs Ha OyMaKHBIX U
9JIEKTPOHHBIX HOCUTEISIX MH(OpMANUs O BBIIOJHAEMBIX JOMAIIHUX padOTax, CPOKax MX CIAYU H
3aIUTHI, BOIPOCH! K PEHTUHTOBBIM KOHTPOJIBHBIM MEPOIPHUATHSAM, BOIIPOCH! K 9K3aMEHY.

B xoze y4eOHBIX 3aHATHI W KOHCY/IBTAIMK IPENOAaBaTeh IIOMOTAeT CTYACHTY MPAaBUIBHO U
HanOosee 1enecoo0opa3HbIM 00pa30M paclpeAeTIUuTh BpeMsl Ul CaMOCTOSTEIbHOW padOThl B Teue-
HUE BCETO ceMecTpa, oOpaias 0co00e BHUMAaHHUE HAa PETYISIPHYIO CUCTEMATHYECKYIO paboTy Haj
y4eOHbIM MaTepHuajoM, YyKa3blBae€T CTYJCHTY HauOoiiee TpyIoEMKHE BOIPOCH, TpeOyrome
HanOOIBIINX BpeMEHHBIX 3aTpat. CiieayeT nmpeaocTepedsb CTyACHTa OT IHUPOKO PACIIPOCTPAHEHHBIX
OLIMOOK B CAMOCTOSTENILHOM paboTe, Korja OH HaKaIlIMBaeT Ype3MepHOe KOJIMYECTBO HE3aUTUILEH-
HBIX JOMAIIHUX 33JaHUH, IEPEHOCUT BBIMOJIHCHNE 1 3aIIUTY paboT Ha KOHEI] ceMecTpa | T.JI.

[Ipu BeIMOIHEHNU U O(DOPMIICHUHN JOMAIIHUX 3aJJaHUH CTYJCHT CTAIKHBAETCS C MHOXKECTBOM
BOITPOCOB, KOTOPBIE HE M3JIarafoTCsl WIM HEAOCTATOYHO MOSCHSIOTCS B TEXHUYECKOW YacTH THCIH-
IUIMHBL; Y HETO BO3HUKAIOT TPYAHOCTU M3JIOKEHUS X0Ja PEIICHUs 3a7auH, ClIOCOO0B apryMeHTHPO-
BaHMS NMPUHUMAEMBIX PEIICHHWH, CTPYKTYpHPOBaHHUA M odopMieHus 3anuceil u T. 1. IIpemonasa-
TEJIb JOJDKEH 0Ka3aTh COOTBETCTBYIOIIYIO TIOMOIIb B MPEOJOJICHUN TaKUX 3aTPyIHCHUH.

[lpn BemoONHEHNH pabOT, B KOTOPBHIX HPHMEHSETCS BBIYMCINTENbHAS TEXHHKA, TpeOyeTcs
COCTaBJICHHE U OTJIaJKa KOMITBIOTEPHOW MPOTPaMMbl WM HUCIIOJb30BAHHE TOTOBBIX MPOrPaMMHBIX
HPOIYKTOB ISl PyYHOTO CUYETa, CTYJCHTY JODKHBI OBITh TaHBI HHCTPYKIMHU, KOHKPETHBIC YKa3aHUS U
T.J.

He crmemyer cTyneHTy NpPOBOAWTH BBIYMCICHHS C HM3JUIIHE OOJBIIMM YHCIOM 3HAYAIIHX
mudp. Heo6xo1umMo MOsICHUTH €My, YTO COXpaHEHHUE B 3alMCU 4Hcia (pe3ynbTaTaxX BBIYUCIICHUI)
YeThIPEX 3HAUAIMX IUPp obecreunBaeT HEOOXOIUMYIO TOYHOCTh B pacuéTax.

Crnenyer oOpatuTh BHUMaHUE CTy/IEHTa NpU 0hopMIIeHHH paboT, YTO B Ha4yaje K01 3a1a-
Y JOJDKHBI OBITH NPUBEACHBI €€ HOMEpP, TEKCT YCIOBHS, pacuéTHas cXxema M TaliHIa MCXOIHBIX
JAHHBIX, a TaK)Ke, YTO BCE MOCIEIYIONIUE BBIKIAIKU JOJDKHBI MPEACTABIATh COO0H CTPOIHYIO J10-
THYECKYIO ITOCIIEJ0BATEILHOCTD M COMTPOBOXKIATHCS JIAKOHUYHBIM TTOSICHUTEIBHBIM TEKCTOM.

Kak npasuiio, mpu npoBepke paboT mpernoaaBaTesieM 00HapyKUBAIOTCS OMUOKH, HETOYHOCTH
B pacyérax, KOTOpbIE CTYJICHTY HEOOXOAMMO HCIIPABIATh. 3aMEUaHHs IPEIOAaBaTeNsl JOJIKHEI
OBITH TOCTATOYHO MOAPOOHBIMH, SCHBIMU JJIS CTyJAeHTa. Eciyu 3aMeyaHus MeJKHe U HEMHOTOYHC-
JICHHBIE, TO MOKHO Pa3pelInTh CTYACHTY YCTPAaHUTh X MPSMO Ha MEPBOHAYAIBHBIX JICTaX 3all-
ceil. Ecam ke OHM MHOTOYHCIIEHHBI MJIM TaKOBBI, YTO BBI3BIBAIOT CYIECTBEHHbIC U3MEHEHHUS B I10-
CIIEAYIONINX pacyérax, TO MPeIaraeTcs BHIIOIHUT paboTy 3aHOBO.

Kaxnas pabota npuHUMaeTCs C 3alIUTON U BHICTABICHHEM OLICHKH. [IpH 3TOM yUUTHIBAIOTCS
Ka4yeCTBO BBIITOJHEHUS 33/aHUs, TEXHUYECKHE 3HAHUS CTYICHTA MO TE€ME, €r0 YMEHHsS M HaBBIKH
pelieHnsl KOHKPETHBIX NpaKTU4YeCKux 3ajad. [Ipu HeynoBIETBOPUTENHHON 3amure padboTa He
3aCUUTHIBACTCS, CTYIEHTY IpPEIJaracTcsi MOBTOPHAs 3allMTa WIM BBIAAETCS APYroe 3aJaHue Uis
BBITTOJIHEHUS BHOBb.

Memoouueckue pekomenoayuu npu pabome HA0 KOHCNEKMOM 60 6peMs NPOGEOEHU NeKUUU

B mporecce JeKIMOHHBIX 3aHATHH 11€71eCO000pa3HO KOHCIEKTHPOBATh yUEOHBIM MaTepual.
JU1st 3TOTO MCIIONB3YIOTCS OOLIME W yTBEPAUBIIMECS B MPAKTUKE MPABUIIA, U MPUEMbl KOHCIEKTH-
pOBaHUS JICKIUI:

KOHCHGKTHpOBaHI/Ie JIGKI.[PII’I BEACTCA B CIICIIMAJIBHO OTBGI[CHHOﬁ AJid 3TOro TeTpaigu, Kax-
JIBII JTUCT KOTOPOH J0JKEH UMETh MOJIs, Ha KOTOPBIX JENal0TCs MOMETKU U3 PEKOMEHI0BaHHOM -
TepaTyphl, TOTOJTHSIONUE MAaTepUaAN MPOCTYIIAHHOW JIEKIIUU, a TaKXe MOAUYEePKUBAIOIINE 0COOYIO
BaXHOCTb T€X WM UHBIX TEOPETHUECKUX MOJI0KEHUH.

[enecooOpa3Ho 3amMCHIBATh TEMY M IUIAH JICKIMH, PEKOMEHIYEMYIO JIUTEpPATypy K TeMe.
3anucu pa3ienoB JEKIUH JTOJKHBI UMETh 3aroJIOBKU, MOJ3aroj0BKHU, KpacHble CTPOKHU. {71 BbIae-
JICHUA Pa3aciioB, BBIBOOOB, OHpGI[GJIGHHfI, OCHOBHBIX I’I,Z[Gﬁ MOKHO HCITIOJIB30BAaTh LBECTHBLIC KapaH-
Jamy 1 GIoMacTepsl.
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HasBanHble B JIEKIIMU CCHUIKM HAa TIEPBOMCTOYHUKH HAJ0 TOMETUTH Ha TMOJISAX, YTOOBI MpH
CaMOCTOSITENIbHOM paboTe HalTH M BNHCaTh UX. B KOHCIEKTE MOCIOBHO 3aMUCHIBAIOTCS OMpe/ere-
HUS TIOHATUHN, KATeTOpHid ¥ 3aKOHOB. OCTalbHOE JI0JKHO OBITh 3aIIMCAaHO CBOUMH CIIOBAaMH.

Kaxxnomy cryneHTy HeoOX0AMMO BbIPAOOTATh M MCIOIb30BaTh JOMYCTHUMbIE COKpAIICHUS
Han0oJiee pacpoCTPaHEHHBIX TEPMUHOB U TIOHSATHHA.

Memoouueckue pekwuem)auuu 1O nO02omogKe K RpAKmu4eCKum 3anamuim

[IpakTuyeckue (ceMUHAPCKUE) 3aHATHS — COCTaBHAsA YacTh y4eOHOro mpoliecca, rpynmnoBas
¢dopma 3aHATHI IPU aKTHBHOM Y4YacTHH CTyJAeHTOB. [IpakTuueckue 3aHATHS CIIOCOOCTBYIOT YTIIyO-
JICHHOMY M3y4YCHHIO HanOoJee CIIOKHBIX MPo0IeM HAyKU U CITy>KaT OCHOBHOM (popmoii moiBeneHus
UTOTOB CaAMOCTOSITETILHOM paboThl oOydaronuxcs. Llenpro mpakTHYecKnX 3aHATHH SBISETCS YIiyo-
JICHHE U 3aKPEIUICHHE TEOPETUYECKUX 3HAHUH, OTYYEHHBIX 00yJaroIUMUCs Ha JIEKIHIX U B TPO-
11ecce CaMOCTOSITEIBHOTO N3yUeHNs y91eOHOTO MaTepHaa, a, ClieloBaTeNIbHO, JOPMUPOBAHUE Y HUX
OTIpENIeIEHHBIX YMEHUN U HaBBIKOB.

B xone moAroToBKM K CEMHHAPCKOMY 3aHSATHIO HEOOXOANMO MPOYUTATh KOHCIEKT JICKIHH,
U3YYUTh OCHOBHYIO JINTEPATYpPY, O3HAKOMUTHCS C JIOTIOJHUTEIILHON JINTEPATypOil, BBIOJIHUTH BbI-
JIaHHBIC MIPENo/aBaTeNieM NpakTHIeckue 3a1anus. [Ipn 3ToM ydecTh peKOMEHIAIMy Mpero/iaBare-
751 ¥ TpeboBaHUs mporpammbl. JlopabaTeiBaTh CBOW KOHCIIEKT JICKIMH, JIeNas B HEM COOTBETCTBY-
IOIINE 3aMUCH U3 JINTEPATYPBHI.

JKenarenbHO MpU MOJATOTOBKE K MPAKTUYECKUM 3aHSATHUAM IO JAUCHUILUIUHE OJHOBPEMEHHO
HCTIONIb30BATh HECKOJIBKO HCTOYHUKOB, PACKPBIBAIOIINX 3a/1aHHBIE BOITPOCHI.

Ha npakTtryecknx 3aHATHSAX 00ydarolIyecs y4arcsi IpaMOTHO H3Jarath MpoOsieMbl, CBOOOI-
HO BBICKa3bIBaTh CBOM MBICIH M CY)KICHHUS, pAaCCMaTPHBAIOT CHTYAILlMH, CIOCOOCTBYIOIIHE Pa3BH-
TUIO TIPOQecCHOHaTbHON KoMIleTeHTHOCTU. CllelyeT UMeTh B BUJY, YTO MOJTrOTOBKA K MpaKTHYe-
CKOMY 3aHSTHIO 3aBHCUT OT ()OPMBI, MECTa IPOBEJCHUS CEMHHApa, KOHKPETHBIX 3alaHUH U TOPY-
YeHUH. DTO MOXKeT ObITh HalIMCAHUE JI0KJIaja, 3cce, pedepata (C MOCIeaYIOIUM UX 00CYKICHUEM ),
KOJUTOKBUYM.

Memoouueckue peKomeHOauuu no OP2AHU3AUUU CAMOCIOAMENbHOU padomul

CaMocrositennbHast paboTa CTYIAGHTOB — O3TO IUIaHHpyeMas ydeOHas, ydeOHo-

UCCIIEIOBAaTEIbCKasl, HAYYHO-UCCIIEOBATEeNIbCKass paboTa CTYIEHTOB, BBHINOJHSIEMas BO BHEay/IH-
TOPHOE BpeMs 10 3a/1aHUI0 U NIOJl PYKOBOJICTBOM IIPENOAABATES.

[enbo caMoCTOATENBHOM PabOTHI SIBJIAETCS IITyOOKOe MOHUMAaHUE M YCBOCHUE Kypca JIeK-
LU ¥ IPAKTUYECKUX 3aHATHH, HOJrOTOBKA K BBIIIOJIHEHUIO KOHTPOJIBHBIX PA0OT, KOJIIOKBUYMY H K
c/laye 9K3aMeHa, a TaKKe IPUOOPETEHNE ONbITa TBOPUECKON U UCCIIEA0BATENBCKOM JESATEIbHOCTH.

@®opMbI caMOCTOATENBHON pabOThI CTYEHTOB IOJIHOCTBIO ONPEIEISIOTCS COAEpKaHHUEM
y4eOHOI nucHUIINHbL. B KkadecTBe OCHOBHBIX ()OPM CaMOCTOSITENBHOW PabOTHI CTYACHTOB MpHU
U3YyYEHUH JUCHUIUIMHBI “MenuinuHckas nHpOopMaTUKa” MOXKHO BBIJCTUTH CIETYIOIIHE:

- BBIIIOJIHEHUE JIOMAIIIHUX 3aJjaHU;

- IOATOTOBKA K TECTUPOBAHMUIO;

- IOATOTOBKA K KOJIJIOKBUYMY;

- CaMOCTOATENBbHOE U3YUYECHHE TEOPETUUECKOTO MaTEpUaa U JIUTEpaTypsl;

- IOJITOTOBKA K KOHTPOJILHOU paboTe;

- CaMOCTOATENbHAs IPOBEPKA COOCTBEHHBIX 3HAHUM;

- IOATOTOBKA K 3K3aMEHY.

Pe3ynbpTaThl caMOCTOATEIBHON pabOThl KOHTPOIUPYIOTCS MPENoaBaTeiIeM U YUUTHIBAIOTCS
npu TeKylel, pyOeXHON M IpPOMEXyTOYHOW aTTecTalu CTyAeHTa. HemanoBakHyO pojib Ipu
3TOM JIOJKHBI UTPaTh CUCTEMAaTHYHOCTh M IUIOJOTBOPHOCTH IIPOBOJUMON CaMOCTOATENbHOM pabdo-
TBI.

Memoouueckue pekomenoayuu no pabome c 1umepamypoi
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Bcro nutepaTypy MOXKHO paslelnuTh Ha Y4eOHUKH U y4eOHBIE MOCOOMS, OpPUTHHAIBHBIE
Hay4yHble MOHOTpapUUYeCKUEe NCTOYHUKHU, HayuyHble MyOIMKaIluu B iepuoanyeckoit neyatu. M3 Hux
MOYKHO BBIICTIUTD JINTEPATYPY OCHOBHYIO (PEKOMEHYEMYIO), OMOTHUTEIbHYIO U TUTEpATypy IS
yrayOJIeHHOTO U3Y4YEeHUS JUCITUIUINHBI.

W3yuenne MUCIUILIMHBI CIEAYeT HAYMHATh C y4eOHUKA, TTOCKOJIbKY Y4eOHUK — 3TO KHUTa, B
KOTOPOM M3J10KEHBI OCHOBBI HAyYHBIX 3HAHUI 1O OMPEEICHHOMY MPEAMETY B COOTBETCTBUU C IIe-
JSIMU ¥ 33/1a4aMU 00y4YeHUSI, YCTAaHOBICHHBIMU MTPOTPAMMOIA.

[Ipu pabote ¢ nuTepaTypoil HEOOXOAUMO YUUTHIBAThH, YTO UMEIOTCS Pa3jMYHbIe BHUJbI UTe-
HUS, U KQXKJIBIA U3 HUX HCIIOJIb3YETCs Ha OMPEAETICHHBIX ATalaX OCBOSHHS MaTepHuaa.

IIpeosapumenvbHoe YTeHHE HANPABICHO Ha BBISIBIEHUE B TEKCT€ HE3HAKOMBIX TEPMHUHOB U
MOWCK WX 3HAYCHHS B CIIPABOYHON JHTEpaType. B 4aCTHOCTH, P YTEHUU YKa3aHHOUW JTUTEPATyphI
HE0OXOAMMO MOAPOOHEHTITIM 00pa30M aHATU3UPOBATH MTOHSTHS.

Cke03H0e umeHue TpEANONaraeT MpouTeHHe MaTepuana OT Hayajga 10 KoHua. CKBO3HOE
YTEHHE JIMTEPATYpPbl U3 NMPUBEJCHHOIO CIHCKA JaeT BO3MOXXHOCTh CTYIEHTY C(POPMHUPOBATH CBOJ
OCHOBHBIX MTOHATUH U3 U3y4aeMol 001acTH U CBOOOTHO BJIAJIETh UMHU.

Buvibopounoe — Ha060pOT, UMEET LIETBIO TTOUCK U 0TOOP MaTepuaia. B paMkax TaHHOTO Kyp-
ca BBIOOPOYHOE YTEHHE, KaK CIIOCOO OCBOEHUS COJCpXaHUS Kypca, JOJDKHO HMCHOJIb30BATHCSA MpPU
MOJIFOTOBKE K MPAKTUYECKUM 3aHSATHSAM 110 COOTBETCTBYIOIIMUM pa3zeiiaM.

Ananumuueckoe umenue — 3TO KpUTHUECKUH pa300p TEKCTa € MOCIEAYIOIIUM €r0 KOHCIIEK-
tupoBanueM. OCBOEHHE yKa3aHHBIX MOHATUN OyneT HanOosiee YPPEKTUBHBIM B TOM cllydae, €Ciu
IPY YTEHUH TEKCTOB CTYJEHT OYJET 3a/1aBaTh K 3THM TEKCTaM BOIPOCHL. YacTh U3 3THX BOIPOCOB
chopmynupoBana B @OC B mepeuHe BOMPOCOB Il coOecenoBanus. [lepedeHr 3THX BOIMPOCOB
OTpaHUYEeH, IOATOMY Ba)KHO HE TOJBKO COEPKaHUE BOIIPOCOB, HO CaM MPHUHIIUIT OCBOCHHS JIUTEPa-
TYphI C TOMOIIbIO BOIIPOCOB K TEKCTAM.

Lenbto uzyuaroweco YTEHUS SIBIAETCS TIIyOOKOE M BCECTOPOHHEE TOHUMAaHUE Y4eOHON HMH-
dopmaruu. EcTh HECKOIBKO MPUEMOB U3YYaIOIIET0 YTCHHUS:

1. Yrenue no anropuTMmy IpennoaraeT pazouenue nHpopmanuy Ha OJOKH: Ha3BaHHE; aB-
TOp; UCTOYHUK; OCHOBHAS HJesl TeKcTa; (aKTUUECKUN MaTepual; aHaju3 TeKCTa IMyTeM COIMOCTaB-
JICHUSI UMEIOIUXCS TOYEK 3PEHUS 110 paCCMaTPUBAEMBIM BOIIPOCAaM; HOBU3HA.

2. Ilpuem nmocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIIEAYIOIIUN alrOpUTM:

—  MEJICHHO IPOYUTATh TEKCT, CTAPAsICh MOHITH CMBICI U3JIOKEHHOTO;
—  BBLICTHTH KIIIOYEBHIC CJIOBA B TEKCTE;
— TocTraparbces MOHATh OCHOBHBIE MI€U, TOJTEKCT M 00N 3aMbICeN aBTOpa.

3. IlpueM Te3upoBaHUs 3aKiIOYaeTcss B (OPMYIUPOBAHUU TE3UCOB B BUJIE MOJIOKEHUH,
YTBEPKICHUM, BBIBOJOB.

K sTomy MOXHO 100aBUTH W MHBIE IPUEMBI: TpUeM pedepupoBaHusi, IpUeM KOMMEHTHPO-
BaHUSI.

Baxxno#i cocramstomieii 1F000ro COIUAHOTO HAYYHOTO M3IAHMS SBISETCS CIHCOK JIUTEpa-
TypBl, Ha KOTOPYIO CChUTaeTcsi aBTop. IIpn BO3HMKHOBEHUH MHTEpeca K Kakoi-TO 00Cyx1aeMoil B
TeKcTe MpobiieMe BCeraa eCTh BO3MOKHOCTh OOpaTUThCS K CIIUCKY OTHOCALICHCS K Hel uTepary-
pbl. B aToM ciyuae Bcst mpobiema kak Obl pa30UBaeTCsl Ha COCTABISAIOUINE YACTH, KaXKaas U3 KOTO-
PBIX MOXKET U3y4aThbCsl OTAENBHO OT ApYyrux. [Ipu 3ToM BakHO HE TEpATh U3 BUJA OOUINIT KOHTEKCT
U HE TIOTPYKaThCs YpE3MEPHO B JIETAIIU, IOTOMY YTO TaKUM 00pa30M MOKHO HE YBUJETh TJIABHOTO.

[TonroroBka K SK3aMeHY JOJDKHA MPOBOAMTHCS HA OCHOBE JIGKIIMOHHOTO MaTepuala, Mare-
pHuaia IpakTUYECKUX 3aHATHH ¢ 00s3aTelbHBIM OOpaIleHHEM K OCHOBHBIM y4eOHUKaM IO KypCy.
OTO MO3BOJUT MCKIIOYWTH OIMIMOKM B NMOHMMAaHWW MaTepuaja, OOJIErduT ero OCMBICIEHHUE, Mpo-
KOMMEHTHPYET MaTepHrall MHOTOUYNCIICHHBIMH MPUMEPAMHU.

8. MaTepuaibHO-TeXHUYECKOE ofecnievyeHue T CUUIIIMHBI

8. MarepunanbHO-TEXHUYECKOE O0ecniedeHne TUCHUNIHHBI (MOTYIIs)
8.1. Tpebosanus k MamepuanrbHO-MEXHUYECKOMY 00eCneyeHUI0
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s peanuzanuu pabodell mporpaMMbl TUCIUIUIMHBI UMEIOTCS CIICHUATbHBIC TTOMEIICHHS
JUISL TIPOBEJICHUS 3aHSTUN JIEKIIMOHHOTO M CEMHHAPCKOTO THIA, IPYMNIOBBIX U WHIMBUAYAIbHbBIX
KOHCYJIbTAIIMH, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOM aTTECTAINH, a TaKKe TMOMEIIECHUS TS ca-
MOCTOSITEIbHOW pabOThI M MOMEIIEHUS sl XpaHEHUST U PO(PHIaKTHIECKOTO 00CTyKUBaHUS 000-
pynoBanusi. CriennanbHble MOMEIICHHUS YKOMILIEKTOBAHBI CTICIIMATU3UPOBAHHON MEOENbI0 U TeX-
HUYECKUMH CPEJICTBA 00YUEHHUSI, CIYKaIUMH I IPECTaBIeHNs HHPOpMAIK OOJIbIION ayIuTo-
pumn.

Jl5ig ipoBeieHHsI 3aHSITUN JIEKIIMOHHOTO TUIIA UMEIOTCA IEMOHCTPAllMOHHOE 000pyJ0BaHHE
U y4eOHO-HAIJIAHBIE TIOCOOHS.

[Ipu mpoBeneHny 3aHATUN JEKIIMOHHOTO/ CEMUHAPCKOTO THIIA 3aHATUN UCIIONB3YIOTCS:

JAUUEH3UOHHOe RPOcPAMMHOe obecneuenue:
- Criennanu3upoBaHHOE KOMITBIOTEPHOE 00ecTIeYeHe TUCIUTUINHBIL:
1. IIporpaMMHBIIM KOMILJIEKC pacyeTa U3JIy4eHHUs 3apsaaa npu kaHanupoBanu "ARR.FOR
2. LAMMPS - Molecular Dynamics Simulator
https://lammps.sandia.gov/
- UCTIOJIB3YETCSl HAMHU B PEKUME MapaJljIeIbHOTO MPOrpaMMHUPOBAHUSI HA MHOTOIIPOLIECCOPHBIX BBI-
YUCIIUTEIBHBIX KJIACTEPaX;
2. Geant4 (sepcus 10.5, for GEometry ANd Tracking) is a platform for “the simulation of the pas-
sage of particles through matter"
https://geant4.web.cern.ch/license/LICENSE.html
- CTaHJAPTHBIA MEXAyHapoAHbINH makeT MonTte-Kapio MoaenupoBaHus MPOXOXKIESHUS YaCTHUI de-
pe3 BEUIeCTBO;
3. PARMA - makeT nporpamm pacuéra CreKTpOB KOCMHUYECKUX Jy4el B aTMocdepe: HEYyTPOHOB,
IIPOTOHOB, allb(ha-4acTUll, MIO-ME30HOB, TaMMa KBaHTOB, 3JIECKTPOHOB M MO3UTPOHOB (COTPYIHUYE-
ctBo ¢ FODY, npod. Mansiesckuii B.C.)
4, B nayunsix nensx mommmo C++ Hamm mmpoko wucnoib3yercs FORTRAN (Fortran
PowerStation Bepcus: v4.0 PROFESSIONAL EDITION).
5. BeruncnourensHas cpena MathLab: Homep munensun 40811750;
€80000HO pacnpocmpansemvie NPOCPAMMbL.
— Academic MarthCAD License - mareMaTH4ecKoe MpOrpaMMHOE OOCCIIeYeHHe, KO-
TOpPOE MO3BOJISIT BBHIMNOJIHATh, aHAIM3UPOBATh BaKHEUIINE UHXKEHEPHbIE pacueThl U
00MEHUBATLCS UMU;
—  WinZip st Windows - mporpamm Jist CKaTHSI B PaCIIaKOBKH (haiiiios;
— Adobe Reader mxist Windows — nporpamma anst urenust PDF daiinos;
— Far Manager - koHCONBHBIN (halIOBBIII MEHEIKEp AJIs ONMEPAMOHHBIX CHUCTEM Ce-
metictBa Microsoft Windows.

[Ipu ocymiecTBiaeHNH 00pa30BaTEIHLHOTO MpoOIlEcca CTYIEHTaMH U TPEroiaBaTeieM UCTOb-
3YIOTCS ClIeAyromue HHPOpPMAIMOHHO cripaBouHbie cucTeMbl: DbC «Aulludpoyke», IbC «Kon-
cynbTaHT crygenTa», CIIC «Koncynbtant mmocy, CIIC «"apanTy.

Jliis mpoBeieHrs IEKIIMOHHBIX U MTPAKTHYECKHUX 3aHATHH HCIIONb3yeTcs: yueOHas Jlaboparo-
pus «MemutnuHackoit ¢uszuku» (ayna. Ne 429) kadenpsr TudDD NduM KBI'Y, obGopynoBanHas
MYJIbTUMEAMMHBIMA TEXHUYECKMMH cpencTBamu oOydenus (MutepaktuBHas nocka SB680-H2-
072423) u yueOHBIM 000PYIOBAHUEM.

8.2 Ocobennocmu peanuzayuu OUCYUNIUHBL O UHBAIUOO08 U JIUY C 02PAHUYEHHBIMU

B03MONCHOCMAMU 300P0BbS

JlJ1g CTyIEHTOB C OTpaHMYEHHBIMU BO3MOXKHOCTSMU 310POBbSI CO3/IaHbI ClIelHaIbHbIE YCIIO-
BUS IS TosTydeHus oopazoBanus (aya. 145 I'K). B nensx noctynmHocTy noigydeHus BbIcIiero oopa-
30BaHUs [0 00pa30BaTEIbHBIM MPOTPpaMMaM MHBAIMJAMH U JIMLIAMU C OTPAHUYEHHBIMH BO3MOYKHO-
CTSIMH 3JI0POBbsI YHUBEPCUTETOM 00ECIIEYMBACTCS:

1. AnbTepHaTUBHAS BepcHs oPHUITHATBHOTO caiiTa B ceTH «VIHTepHeT» s Cl1aboBUIAIINX

2. JIns MHBAJMIOB C HAPYIIECHUSIMU 3peHUS (CIIa00BUASIINE, CIICTIBIC)
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- MPUCYTCTBHUE ACCHCTEHTA, OKA3bIBAIOIIETO 00yJaroImeMycss He0OX0AUMYI0 TTOMOIIb, 1y0-
JMPOBAHUE BCIyX CIIPABOYHON MH(POPMALUU O PAaCIMCAHUM y4eOHBIX 3aHATHH; HAJIUYUE CPEACTB
JUIS. YCUJICHUSI OCTATOYHOTO 3pEHusi, OpaiyieBCKONH KOMIBIOTEPHON TEXHHMKH, BUJCOYBEIHUUTENCH,
IpOrpaMM HEBH3YalbHOI'O JIOCTYyINa K MH(OPMaIUK, IPOrpaMM-CUHTE3aTOPOB PEUN U JAPYIHX TeX-
HUYECKUX CPEJICTB MpHeMa-Tepesaun yueOHOH HHPOpPMaLUU B TOCTYIHBIX (hopMax JUIsl CTyIEHTOB
C HapyIICHUsIMU 3PEHUS;

- 3aJJaHMsI JUIS BBITTOJIHEHHSI HA K3aMEHE 3aUUTHIBAIOTCS ACCUCTEHTOM;

- IUCbMEHHBIE 3a/1aHUS BBINOJIHIIOTCA Ha Oymare, HaUKTOBBIBAIOTCSA aCCUCTEHTY 00yuaro-
HIAMCS;

3. Jln MHBaNIMJIOB M JIMIl C OIPAaHUMYEHHBIMH BO3MOYKHOCTSIMHM 3[0pPOBbs IO CIyXy (cia-
Oocaplmamuye, TIyxXue):

- Ha 3ayeTe/3K3aMEHE INMPHCYTCTBYET ACCUCTEHT, OKa3bIBAIOLIMM CTYIEHTY HEOOXOAMMYIO
TEXHUYECKYI0 MOMOILb C YYETOM MHIMWBUAYAIBHBIX 0COOEHHOCTEH (OH MOMOTraeT 3aHATh pabouee
MECTO, IEPEBUTaThCSI, IPOUUTATh U OPOPMUTH 3a/laHUE, B TOM YHCIIE 3alIUChIBAs MO/ JUKTOBKY);

- 3a4eT/7PK3aMeH MPOBOUTCS B MUCHbMEHHOU (opMe;

4. Jlnd MHBAIMJOB U JIUI] C OTPAaHMUYCHHBIMH BO3MOXKHOCTSMU 3]I0POBbsI, UMEIOIIUX Hapy-
IIEHUS] OMOPHO-ABUraTEeIBHOIO ammapara, CO3JaHbl MaTepUaIbHO-TEXHUYECKHE YCIOBHUs obecre-
YUBAIOIME BO3MOXKHOCTb OECIPENATCTBEHHOIO J0CTyNa OOydaromMXcsl B y4eOHbIE MOMEIEHUs,
00BEKTY MHUTAHUS, TyaJIETHBIC U APYrHe MOMELICHHUS YHUBEPCUTETA, a TaKKe NMpeObIBaHUS B yKa-
3aHHBIX MOMELICHUAX (HAJIM4YUe PACIIMPEHHBIX IBEPHBIX NMPOEMOB, MOPYYHEH M JPYIHX IMPHUCIIO-
COOJICHUIA ).

- NHUCHbMEHHBIC 33/IaHUS BBINOJIHAIOTCS HAa KOMIIBIOTEPE CO CHEIHATU3UPOBAHHBIM IIPO-
IpPaMMHBIM 00ecIie4eHUEM UM HAJUKTOBBIBAIOTCS ACCUCTEHTY

- [10 XKEJIAHUIO CTYJI€HTA YK3aMEH IPOBOAMUTCS B YCTHOH Qopme.

OOyuaromyecss U3 YMCla JIMI C OTPAHUYCHHBIMUA BO3MOXHOCTSIMHU 37I0POBbS 00OECIICUCHBI
JIEKTPOHHBIMU 00Pa30BaTENbHBIMU pecypcaMH B (JOpPMaxX, aJJalTUPOBAHHBIX K OTPAHUYECHUSAM UX
3JI0pOBBSL.

OOyuaromuMcesl ¢ OrpaHUYCHHBIMM BO3MOXHOCTSIMHU 3/10pOBBSI IIPEJOCTABIISAIOTCS CHELH-
albHbIe y4eOHUKM W y4deOHbIe TocoOus, MHas y4yeOHas JIUTepaTypa, CHelHalIbHble TEXHUYECKHE
cpeAcTBa O0y4EeHHs KOJUIEKTUBHOTO M WHAMBUIYAJIBHOTO IOJIb30BaHMSA, MPEIOCTABICHUE YCIyT
accucTeHTa (MIOMOIIHHUKA), OKAa3bIBAIOIIETO 00YUYaIOIIMMCSl HEOOX0IMMYIO TEXHUYECKYIO TIOMOIIb, a
TaKXe yCIyr'H CypAONepeBOAYMKOB U TH(IOCYPAONEPEBOTUMKOB.

a) 151 CI1a00BHISAIINX ;

- Ha 3K3aMEHE IPUCYTCTBYET aCCUCTEHT, OKA3bIBAIOIIMNA CTYACHTY HEOOXOAUMYIO TEXHH-
YeCKYIO MOMOIIb C YYeTOM MHIUBHUAYAJIbHBIX 0COOEHHOCTEH (OH MOMOTaeT 3aHATh pabouee MecTo,
HepeABUraThCs, IPOUNTATh U 0QOPMUTH 33aJaHKE, B TOM YHUCIIE 3aMChIBAsl 10/ AUKTOBKY);

- 3aJaHMg Ui BBIIOJHEHMS, a TakKXKe WHCTPYKIHS O TMOpSAKE IPOBEIACHUS 3ade-
Te/7K3aMeHa 0(hOPMIISIFOTCSI YBETMYCHHBIM MIPUPTOM;

- 3aJJaHMsI JUIS BBITTOJIHEHHSI HA 9K3aMEHE 3aUUTHIBAIOTCS ACCUCTEHTOM;

- IMCbMEHHBIE 3aJJaHHs BBIIOJIHAIOTCS Ha Oymare, HaJJUKTOBBIBAIOTCS ACCUCTEHTY;

- oOecrieuynBaeTCs HHIMBUyaTbHOE paBHOMEpPHOE ocBetmieHrne He menee 300 ItoKc;

- CTYZIEHTY JUIsl BBIIIOJIHEHUS 3aJJaHUs P HEOOXOANMOCTH MPETOCTABIISIETCS] YBEINYHUBa-
IOILIEE YCTPOKCTBO;

B) JUTSI TIIYXUX M CJIA0OCIIBITIAIIHX

- Ha 3a4yeTe/PK3aMeHe MPUCYTCTBYET ACCHCTEHT, OKa3bIBAIOIIUN CTYACHTY HEOOXOIUMYIO
TEXHUYECKYI0 IOMOILb C YYETOM MHIMBUAYAJIBHBIX OCOOEHHOCTEH (OH MOMOraeT 3aHATh pabouee
MECTO, NEPEABUTATHCS, TPOUUTATh U OPOPMUTH 3a/1aHUE, B TOM YHCIIE 3aMTUCHIBAs MO JUKTOBKY);

- 3a4eT/3K3aMeH IPOBOJUTCS B MUCHbMEHHOU opme;

- obecrieunBaeTCsl HAJIMYKME 3BYKOYCHUJIMBAIONIEH ammapaTypbl KOJUIEKTMBHOTO IOJIb30Ba-
HUS, TIpU HEO0OXOAMMOCTH MOCTYNAOUIMM MPEAOCTABISAETCA 3BYKOYCHIMBAOIIAs anmnaparypa UH-
JMBHU1YaJIbHOTO TIOJIB30BAHUS;

- [10 XKEJIAHUIO CTYJEHTA IK3aMEeH MOXKET MPOBOAUTHCS B MUCbMEHHON (opMeE;
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1) 7S JIUL] ¢ HapYUIEHUSIMHM OIIOPHO-ABUTaTENbHOIO amnmnapara (TsyKeIbIMU HapyHIIEeHUSIMU
JBUTATEIbHBIX (QYHKIMI BEpXHUX KOHEUHOCTEH MM OTCYTCTBUEM BEPXHHUX KOHEUHOCTEH):

- NUCbMEHHbBIE 33[aHUS BBINOJIHSIIOTCA HAa KOMIIBIOTEPE CO CIELUATM3UPOBAHHBIM IPO-
IrPaMMHBIM 00ecTieYeHUEM HIIM HAaJAUKTOBBIBAIOTCS ACCUCTEHTY;

- 10 YKEJIAHUIO CTYJIEHTa SK3aMeH IMPOBOAMTCS B YCTHOH (Gopme.
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IMpuiaoxenne 1

JUCT UBSMEHEHUI (JOITOJTHEHUI)

B pabodyro mporpamMMy 1o JuciuuiiHe «MoaenpoBaHue paIdalliOHHBIX MTPOIIECCOB)
noarotosku 03.04.02 — dusuka; Ha

- y4eOHBIN TOJ

Neni/nm

JaemeHT (myHKT) PII/{

IlepeyeHb BHOCUMBIX
U3MeHEeHH I (I0moJIHeHuil)

IIpumeuanue

HOU (pU3UKU TPOTOKOIT No oT

3aBeayromuit kadeapoit

OO6cyxeHa 1 peKOMEHI0BaHa Ha 3aceaHuu Kadeapbl TEOPETUYECKON U dKCIEepPUMEHTAb-

20 T
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IIpunoxenne 2

Pacnpenesienune 6a/1J10B TeKy1Iero U pyoe;KHoro KOHTPOJIst

Cymma 6annoe

Nen/n Bud xonmpons Obwasn cymma | 1-a mouka 2-a mouka | 3-a mouka
1- | Hocewenue 3anamuii 00 10 6annos 00 3 0. 00 30. 00 40.
2- | TeKywquii KOHMPOJIb: 0o 30 bannos 00 10 6. 00 10 6. 0010 6.

Omeem Ha 5 sonpocos om 000156. | om00o56.| om0Ooo56.| om0doolbé.
ITonHbIN IPAaBUIIBHBINA OTBET 1o 15 6annos 560. 560. 560.
Hemonuelil paBUIbHBINA OTBET or3m0156.| orl 1056.| orl1mo56.| orlmoS56.
OtBet, coxepkaluil HETOYHOCTH, 06. 06. 06. 06.
OIIMOKHU
Buvinonnenue camocmoamenvHbix
3a0anuil (pewieHue 3aday, Hanu-
canue pegpepamos, doknao, rcce ) om000156. | om00056. |om0Ooo56 |om0odo3506
1. | Pybestcnulii Konmpoo 00 30 b6annoe 00 10 o. 00 10 o. 00 10 o.
TECTUPOBAHNE ot 0- 10 126. | o1 0-1046. | ot 0- 10 46. | ot 0- 7O 46.
KOJUUIOKBUYM or010186. | 0o101066.| 0T01066. | 0T 0 110 6 6.
Hmozo cymma mekywiezo u py-
0eIHCHO20 KOHmMPOs 00 706annoe 00 230. 00 230 00 246
IlepBbIii JTan (0azo-
BbIi)ypOBeHb) — OIEHKa «ymo- | HE MeHee 36 0. | Hewmenee 12 | He meHee 12 HE MEHee
BJICTBOPHTEIBLHO» 0. 6 126
Bropoii ran (mpoaBHHY- menee 70 0.
Tb]if[)ypo];e].",) — OIIEHKa «XOpo- (51-696.) MeHee 23 0 MeHee 23 0 MeHee 240
10»
Tpetnii 3tan (BLICOKMA YPOBEHb)
- OLEHKA «OTJIHIHO He meHee 70 0. | He meHee 23 | He MeHee 23 HE MEHee
0. 0 246
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Ipuiioxkenue 3.

KpnTepnn OLICHKH Ka4dyeCcTBa 0CBOCHUSA NHCHUIIIMHBI

Bayel
N ., | Pesynprar .
(peitiTuHroBoOMi TpebGoBanus ypoBHIO CHOPMHPOBAHHOCTH KOMIETSHITHI
OCBOCHHUS
OLICHKH)
OOyuaromuiicsi OCBOWII 3HAHHSI, YMECHUS 1 HABBIKK BXOJSIINE B COCTAB KOM-
METCHIIMM:
3auTeHo [IKC-3. CrnocobeH MpakTUYECKH NPUMEHATh HAy4HbIC 3HAHUS, MMEIOIINE
(Oe3 mpoue- | oTHOIIEHHE K PU3HKE, OMOIOTHH, IKOJIOTHH, MEULINHE, CTATUCTHKE, TEXHH-
62-70 Iypel cAaud | K& U TEXHOJOTHM JUIs BBISBJICHUS U JICUYCHHs 3a00JICBAHHN M HapyIICHUH
3ayeTa) OpPIraHOB M CHUCTEM OpraHHW3Ma YeJOBEKa, NPOBOJIUTH OLIEHKY COCTOSHHA M
3¢ GEKTHBHO HKCIUTyaTUPOBATh MEIULIMHCKOE O00OpYIOBaHWUE U TPHOOPHI,
paszpabaTeiBaTh M 00€CIeUYNBaTh YNPaBICHUE MEIULIMHCKUMH HH(pOpMaNu-
OHHBIMHU CHCTEMaMH.
3auteHo (¢ | O0yuaromutics nposiser komrereHuio [IKC-3, Ho He B mOTHOM 00beMe
36-61 NpOLEeaYpoll | BXOISIINX B X cocTaB AeHCTBUN. OO0yJaromuiicss MOXKET JIOMYCTUTH HEKO-
ca4yy 3a4ye- | TOpble HETOYHOCTH, HETpyOble OMIMOKH, 3aTPYAHATELCS B U3I0KEHUH MaTe-
Ta) pHaja, HO IpaBHJIbHO OTBEUaTh Ha 3a/laBaeMble €My BOIIPOCHI.
MeHee 36
Saa He 3auteHo | Kommnerenuun He copMHUpOBaHEI

«3aumeno» BbICTaBIsETCS O00y4YarOIIEMYCs, MPOJEMOHCTPUPOBABIIEMY IOJIHOE, BCECTO-
pOHHEE, OCO3HAHHOE MPABUJILHOE 3HAHUE MPOrPAMMHOr0 Marepuaia U HU3JI0XKHUBIIEMY OTBET JIO-
TMYHO, TPAMOTHO, yOeAUTEIbHO, TOTOBOTO K JAalibHElIIeMy mpodeccuoHalIbHOMY COBEPILEHCTBO-
BaHHUIO.

[Ipu oTBeTe 00yUarOLIUICT MOXKET JOMYCTUTh HEKOTOPhIE HETOUHOCTH, HETPYOble OIIMOKH,
3aTPYAHATHCSA B CAMOCTOATENBHOM H3JIOKEHUU MaTepHalia, HO IPaBUIbHO OTBEUATh HA 3a/1aBa€MbIe
€My BOMPOCHI, B Pe3yIbTaTe HABOJASAILIUX BOMPOCOB C MOMOILIBIO MPENOoiaBaTeNsl UCIPABIATH J0MY-
[ICHHBIE OITMOKN U HETOYHOCTH.

«He 3aumeno» Moxet ObITh BBICTABICHO 00ydaroImeMycs, 0OHapyXHUBIIEMY HEMOJIHOE, He-
OCO3HAHHOE 3HaHME y4eOHO-TIPOrpaMMHOTO MaTepuaina, J0MYyCKaloueMy Ipyoble OMMOKH, HECIIO-
COOHOMY CaMOCTOSITEIBHO M3JI0KUTh OTBET HAa BOIPOC, OTBEYAIOIIEMY HETPABUIHHO WM HE JIAf0-
IIeMy OTBET Ha 3aJlaHHBIE BONPOCHL. JIeMOHCTpHPYEMBIi YPOBEHb 3HAHUN HE MOXET OBITh MPU3HAH
JOCTaTOYHBIM IS TPO(ECCHOHAIBHON IS TEIBHOCTH.
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