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Pabouass mporpamma JTUCHUIUIMHBI «MOJCIMPOBAHUE pPATUAIMOHHBIX TIPOIECCOB» /
cocT. M.X. XokonoB — Hanpunk: ®I'bOY KbI'Y, 2023. - 33 c.

Pabouas mporpamma npenHazHauyeHa JJIsi CTYACHTOB OYHOM (opMbl OOyUEHHsI 11O Hampas-
nenuto noarotoBku 03.04.02 dusuka, Marucrepckas nporpamma «MenuuuHCKas Gu3nka» 3 ce-
MecTpa, 2 Kypca.

Pabouas nporpamma coctasieHa ¢ yaetoM ®PenepaibHOr0 roCyJapCTBEHHOTO 00pa30BaTeIbHO-
ro crangapra ®I'OC3++ Beiciiero odpa3oBanus mo HampasieHu0 moArotoBku 03.04.02 duszuka
(YpoBeHb MarucTparyphbl), YTBEpKIEHHOTO0 IpukazoM MuHucTtepcTBa oOpa3zoBaHus U Hayku Poc-
cutickoil ®enepanuu 7 aprycra 2020 r. Ne 914, 3apeructpupoano B Muntocte Poccuu 19 aBrycra

2020 r. Ne 59329.
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1. ey 1 32124 0CBOCHHUS AUCUUILIMHBI

OcHoBHas 1enb Kypca «MojennpoBaHue paJualiOHHbIX MPOIIECCOB» COCTOUT B BBIPAOOTKE y
yUanmxcss YCTOMYUBOUM MOCIEAOBATEIHPHOW CHCTEMBbI 3HAHUH 00 OCOOCHHOCTSIX MOCIMPOBAHUS
paZvallMOHHBIX MPOLECCOB B (DU3MUECKHUX 337ayax C MPUIOKEHUSIMH K MEIUIIMHCKOW (u3MKe.
Kypc BKJIIO9aeT MCIOJIb30BAHUE OPUTHHAIBHBIX KOMITBIOTEPHBIX MPOrPaMM, MOJICTUPYIOMIHX (pu-
3UYECKHUE PAIUALIMOHHBIE IPOLECCHI.

AKTyaJbHOCTh T€MBI OOYCJIOBJICHA Ba)KHEHIIEH POJIbIO, KOTOPOE WUIPAeT MOJCIMPOBAHHE Ha
KOMITBIOTEPE pPaJUallMOHHBIX IIPOLIECCOB.

3agauu u3ydeHus npeamera
3az[aan1/1 JUCIUITIIMNHBI ((MOI[GHI/IpOBaHI/Ie paaraliuOHHBIX MTPOLUECCOB» ABJIACTCA:
- copMHUpPOBaTh y CTYACHTOB IIPEICTABICHUE O METOIaX MOJCIUPOBAHKE PAJAUALIMOHHBIX TPOIIEC-
COB B (1)I/I3I/IK6 u (1)YHI[aMeHTaJIBHLIX MIpUHOMUIIAX, JIC)KAIINX B OCHOBC TAKOI'0 MOJACIMPOBaHU.
- U3Y4YUTHh THUIBl MOJEIUPOBAHUS, OCHOBAaHHbIC HA YHMCICHHBIX METOJaX pelIeHUs ypaBHEHUN (u-
3uKH U Metog MonTte-Kapiio;
- Hay4YUTh OPUEHTUPOBATHCS B COBPEMEHHOW HAYYHOU JTUTEepaType 1Mo JaHHOH mpodieme.

2. Mecro gucuumiaunsl B crpykrype OOII BITIO.

Hucuunnuna «MoaenupoBaHue pagualMOHHBIX IPOLIECCOB» BXOJUT B BapUATUBHYKO 4YaCTb
JUCIUIUIMH 10 BBIOOPY cryaeHTa Onoka b.1 Jucumrmummeel s o9HOH (GOpMBI OOYYCHHS IO
HarpaBieHuto noaroroBku 03.04.02 dusuka B 3 ceMecTpe MarucTparypsl U NPenogaéTcss B paMKax
MarucTepcKoi mporpammsl "MenunuHckas pusuka.

3. TpeboBaHusA K pe3yJIbTATAM OCBOEHHSI COEPKAHUA TUCUMILTUHBI

[Iponiecc u3yueHus! TUCHHUILIMHBI HANpaBlieH Ha (JOPMUPOBAHHE IEMEHTOB CIEIYIOUINX KOM-

nereHuui B coorserctBun ¢ ®I'OC3++ BO no Hanpasienuto noarorosku 03.04.02 dusuka:
IIpogheccuonanvnvle komnemenyuu

[TKC-3: CriocobeH mpakTHYeCKH MPUMEHSTh Hay4Hble 3HAHMs, UMEIOIIME OTHOUIEHHE K (U3UKE,

OMOJIOTUH, SKOJIOTUHU, MEIULIMHE, CTATUCTUKE, TEXHUKE M TEXHOJIOTUU I BBISIBICHUS U JICUCHUS

3a00JeBaHMI M HapyIIeHUH OpPraHOB M CHUCTEM OpraHM3Ma YeloBeKa, HPOBOJIUTH OLEHKY

cocTosiHUS W 3(Q(EKTUBHO HKCIUIyaTUPOBAaTh MEIUIMHCKOE O0OpyIOBaHHE U NPUOOPHI,

pa3pabaThIBaTh U 00ECIIeYNBaTh YIPABICHUE METUIITHCKUMU HHPOPMALIMOHHBIMU CHCTEMaMH.
3Hath:

pa3felibl KIaCCUYECKOM MEXAHUKU U AJIEKTPOJAMHAMUKH KaK ypaBHEHUS JIBUKEHUS, IBHKECHUE
BO BHEILIHUX 3JIEKTPOMArHUTHBIX MOJISAX, U3JIyYE€HUE JABIKYILErocs 3apsa;

OCHOBBI MaTE€MAaTHYECKOTO aHAJIN3a, U TEOPUU BEPOATHOCTEH. YUallMiics NOJKEH YMEThb CBO-
6o1HO mudPepeHIpoBaTh U UHTETPUPOBATH dJIEMEHTapHbIe (DYHKIIUU, UMETh MPEACTaBICHUS 00
OCHOBHBIX CHEIPYHKIUAX U MU DHepeHInaNbHBIX YPaBHEHUX;

MPUHLIMIIBI KOMIBIOTEPHOTO MOJIETTUPOBAHUS PaIMallMOHHBIX MPOIIECCOB, OPraHU3ALUU CUCTEM
KOMIIBIOTEPHON peaan3aluu COOTBETCTBYIOLIUX aIrOPUTMOB.

YMeTb: COCTaBIATh MPOCTEUIINE MPOTPAMMBI U aJITOPUTMBI MOJAEIUPOBAHUE PAAHAIIMOHHBIX
IPOIIECCOB, BKIIOYAst OMOJIOrHYeCcKre OOBEKTHI.

Buaaners: (OBITH B COCTOSHUM MTPOJAEMOHCTPUPOBATH) 3HAHWEM 0a30BBIX KOHUEMIIUN U MTOHITUI
COBPEMEHHBIX METOJ0B MOJICTUPOBAHMS PAJUALMOHHBIX MPOLECCOB, BCTpEUAIOIUXCS B (pU3HKe.
CryneHT, OCBOMBIIMM JaHHBINA KypC, JOJKEH OBITh MOJTOTOBIIEH K PEIIEHUI0 MPO(pECCHOHATBHBIX
3a/a4 B COOTBETCTBMM C YKa3aHHOM Marucrtepckas mporpaMMoi HalpaBiIE€HHOCTBIO IIPOrPaMMBI
OakanaBpuaTa.



4. Conep:xaHue ¥ CTPYKTYpa JMCHHUIIIMHBI (MOXYJIsST)

Tabauya 1. ConepxaHue NUCLUUIIMHBL (MOIYJIs), IEPEUEHDb OLIEHOYHBIX CPEICTB U KOHTPOJIM-
PYEMBIX KOMIETEHIINI

Ne

Haumenosanue
pazoena

Cooepotcanue pazoena

Koo kon-
mponu-
pyemoii
Komne-

Dopma
mexyuiezo
KOHmponsa

Pa3uoctHBIE
CXEMBL..

Pa3znocTHas annpoxcumarus Nponu3Bo/-
HBIX U AU PepeHnnanbHbIX YpaBHEHUH
MareMaTtuueckou pusuku. MeTo bl unc-
JIEHHOTO MHTErPUPOBAHUS, PEILICHUS aJl-
reOpanyecKux ypaBHEHUH, CUCTEM JIMHEH-
HBbIX ypaBHeHUH. CHUCTEMBI OJTHOPOJIHBIX
ypaBHEHUN. DpMUTOBBI MaTpulibl. Haxox-
JIeHne COOCTBEHHBIX 3HAUEHUN U BEKTOPOB

ITKC-3

/3, K, T, O,
PK

MoaenupoBanue
JIBUKCHHUS 3apsi-
JKCHHBIX YaCTHUI
BO BHEIIHUX T10-
JIAX

MopnennpoBaHue ABUKEHUS 3apsKEHHBIX
YaCTULl BO BHEIIHUX MOJISIX PA3HOCTHBIMU
meroaamu. Meron Pynre-Kyrra. Pa3znoct-
HBIE CXEMBI JJI1 yPAaBHEHUH B YaCTHBIX IIPO-
W3BOJIHBIX. Y PAaBHEHMS B YACTHBIX IPOU3-
BOJIHBIX [IEPBOTO NOPsIKA. Y paBHEHHUS I1a-
pabonnueckoro Tumna. SIBHbIE U HESBHbIE
CXEMBbI IIPY YUCIEHHOM PELIEHUH YpaBHE-

V3

[IKC-3

H33 K) T’ 07
PK

Meton Monre-
Kapuo.

OcnoBsl MeTozia MonTe-Kapio. Moaenupo-
BaHUE TayccoBa paclpeaeneHus, JITNHbI
cBoOoIHOTO Ipobera. MoaenupoBaHue
MPOU3BOJIHOTO PACIpEaeIeHUs CIyqalHON
BeIMYMHBI. MoJIeIMpOBaHue MPOLECCOB
IIPOXO0KICHUSI U3Iy4YEHUH Yepe3 BEIECTBO.
MonenupoBaHue paccesiHUs 3apsSKEHHBIX
YacTHIl: MOAEITMPOBAHNE MOMEHTA B3aUMO-
JIefcTBUS, MOIETTMPOBAHNE YTJIa PACCESHUS.
MHorokpatHoe paccestHie ObICTPBhIX HOHOB
U 3JIEKTPOHOB MPH NMPOXOXKJIECHUH UX Yepe3
BELIECTBO.

[IKC-3

/3, K, T, O,
PK

N3ny4yenue u no-
IJIOLIEHUE PEHTTe-
HOBCKHUX U FaMMa
KBaHTOB.

TopMo3HOE H3ty4eHre raMma KBaHToB. Mo-
JIETMPOBAHKE MPOLECCOB U3IIYUYEHHUs pesi-
TUBUCTCKHUX 3JIEKTPOHOB. MoenupoBanue
TOUKH H3nydeHus. Cioyyail OMOIOrHYecKux
00bexToB. [IpobieMa paaralinoOHHON JUTMHBI
s Bonsl. ITaketsl ARR, ARRBR. Aunnru-
JISALUS IO3UTPOHOB B KOHJEHCUPOBAHHBIX
cpenax. [19T tomorpadwus.

[IKC-3

A3, K, T, O,
PK




5. MogaenupoBanue |IIpoxokaeHue pEeHTT€HOBCKUX U FraMMa
KaCKaJHBIX MPO-  |KBAHTOB uepe3 BemecTBo. [lornomenne
IIECCOB. PEHTT€HOBCKHUX KBAHTOB B BemlecTBe. Ciry-
yaii OMOJIOrnuecKux 00beKTOB. PaguainoH-
HbIE MTPOIECCHI B MPOMBIIIUICHHBIX YCTAHOB-
Kax ramma tepanuu «I'amma HOx», «HoBa-
nucy, «Kubep HOx». PoxkieHne 31aeKkTpoH-
HO-TIO3UTPOHHBIX nap. TeopeTuko-
BEPOATHOCTHBIX MMOX01. MoenupoBaHuie
MPOLECCOB KACKaJHOTO THUIIA.

ITKC-3

/3, K, T, O,
PK

6. [Tpoberu OBICTPBIX | DHEPreTUYECKIE MPOOETH OBICTPHIX 3aps-
3apsDKEHHBIX Ya-  |KEHHBIX YaCTHIl B KOHIEHCUPOBAHHBIX Cpe-
CTHII B KOHJICHCH- |IaX, BKJIIOYasi OMOJIOTHUECKUE OOBEKTHI.
pOBaHHBIX cpenax. |MonenupoBaHue npoOeroB MpOTOHOB, TS~
KENTBIX HOHOB U PEIATUBUCTCKHX JIEKTPO-
HOB Yepe3 BeIecTBO. MoaeapoBaHue pac-
npeaenenus Jlannay. [Ipotonnas repanus.

[IKC-3

H37 K) T’ O’
PK

B tabmune 1 mpUBOIUTCS OMMCAHHE COACPIKAHMSA AUCLUIUIMHEL, CTPYKTYPHPOBAHHOE MO pa3ienaM, ¢ yKa3aHHEM II0
KXIOMY paszaeny GOpMBI TEKYIIEro KOHTPOIIA: 3alluTa 1abopaTtopHOil padoTsl (JIP), BEIIONHEHHE KypcOBOIO IIPOESKTa
(KIT), xypcosoii padots (KP), pacuetHo-rpadudeckoro 3amanus (PI'3), nomamaero 3amanus (/13), Hamucanue pedepa-
Ta (P), acce (3), komnokBuyM (K), pybexnsiit kontpoins (PK), rectuposanue (T) u 1.1.

Ha uzyuenne kypca orBoautcs 108 gacos (3 3.e.), u3 HUX: KOHTaKTHas pabota 51 4., B TOM
qrclie JEKIIMOHHBIX — 16 4YacoB; mpakTUuecKux — 16 yacoB; caMocTosTeNbHas paboTa CTyAeHTa

67 4acoB; 3aBEpIIACTCS 3a4E€TOM — 9 4acoB.

4.1. CTpyKTYypa THCUHHUILIMHBI

Tabnuya 2. O01mas TPyI0EMKOCTh JUCIUIUIMHBI COCTABISET 3 3aueTHbIe eAuHUIIBI (108 yacoB)

TpynoemkocTh, 4aco0B
Bux pagorer 3 cemecTp Bcero
O0mas Tpy10eMKo (B 3a4€THBIX ¢JMHUIIAX) 108 108
KonTakTHas padora (B yacax): 32 32
Jlexuuu (JI) 16 16
[Tpaktuueckue 3austus (I13) 16 16
Cemunapckue 3anstus (JI3) - -
JlaGopaTopHbie pabOThI - -
CamocrosiTesibHas padora (B yacax), B TOM YHCJIe 67 67
KOHTaKTHasi padora:
CaMoCTOsATEIbHOE N3YUYEHUE PA3IEIIOB 57 57
Kypcosas pabora (KP) - -
Pedepar (P) 10 10
KonTponbnas padota (K)
[ToaroToBka U MPOX0XKAEHUE TPOMEKYTOUHOI aTTe- 9 9
CTaluu
Bua uToroBoro KOHTpoOJIA 3a4eT 3a4ueT




Tabnuya 3. Jlexyuonnvie 3anamus

Pa3gen pucuunInHbI

Pa3zHocTHas annpokcuMariys Mpou3BOAHBIX U JU(QepeHINaIbHbIX YPABHEHUH MaTeMa-
TUYECKOM pu3uku. MeTosbl YMCIEHHOTO MHTETPUPOBAHUS, PEILICHUS aIredpandyecKux
YPaBHEHUH, CUCTEM JIMHEUHBIX ypaBHEHUN. CHCTEMBI OTHOPOAHBIX YPaBHEHUNH. DPMUTO-
Bbl MaTpullbl. Haxoxnenue coOCTBEHHBIX 3HAUEHUH 1 BEKTOPOB 3PMHUTOBBIX MaTpULI.
IIpumep criekTpa 3HEprui NEKTPOHOB M3B-HbIX SHEpruil B OPUEHTUPOBAHHBIX KPUCTAJI-
nax.

MopenupoBaHue TBUKEHUS 3aPsHKECHHBIX YaCTHI] BO BHEIIHUX MOJISIX PA3HOCTHBIMH METO-
namu. Meton Pynre-Kyrra. Pa3HocTHBIE CXeMBbl JUIsl ypaBHEHUM B YaCTHBIX MPOU3BO/IHBIX.
YpaBHEHHS B UaCTHBIX MPOW3BOIHBIX MIEPBOTO MOPSIKA. Y paBHEHUS MapabOINIECKOTO TH-
na. $IBHbIE U HEABHBIE CXEMBI IIPY YUCICHHOM PELICHUU YPAaBHEHHI B YACTHBIX MPOU3BO/I-
HbIX. MeToa NpOroHKH.

IIPU pELIEHUH OHOMEPHBIX ypaBHeHUH Tuna Pokkepa-Ilnanka.

OcHoBbl MmeTosia MonTe-Kapio. MonenupoBanue rayccoBa pacupeeiaeHus, JJIMHbI CBO-
6oHOTO Mpobera. MoenupoBaHue MPOU3BOILHOTO PACIPECICHUs CITyYaitHON BeIHyu-
Hbl. MoJienrpoBaHue NpoLeccoB NPOX0XKIECHUS U3TYyUeHH uepes BemecTBo. Moaenupo-
BaHUE paccesHUs 3apsSHKCHHBIX YaCTUIl: MOJAECTUPOBAHNE MOMEHTA B3aMO/ICUCTBHUSA, MO/Ie-
JUPOBaHME yriia paccessiHusi. MHOTOKpaTHOE paccesiHue ObICTPHIX HOHOB M 3JIEKTPOHOB MPU
MPOXOXKACHUU UX Yepe3 BEIIECTBO.

TopMmo3HOE U3TyyeHrne raMma KBaHTOB. MoIeTMpOBaHKE IPOLIECCOB U3JIyUEHHUS PENIATU-
BUCTCKHUX 2JIEKTPOHOB. MozenupoBanue Touku uznydeHus. Cinydail OMOJOTHYeCcKrX 00BEK-
ToB. [Ipobnema paauannonHoi JymHbI s Boael. [Taketst ARR, ARRBR. AnHuTHIATINS
MO3UTPOHOB B KOHJEHCHPOBaHHBIX cpeaax. [I9T tomorpadus.

IIpoxoxkneHre peHTTeHOBCKUX U TaMMa KBAHTOB yepe3 BelecTBo. Ilornomenne pentre-
HOBCKMX KBaHTOB B BemecTBe. Cirydail 6uosiornueckux oobekToB. Paananmonssle npouec-
Chl B ITPOMBIIIIJICHHBIX YCTAaHOBKaxX ramma tepanuu «'amma Hox», «HoBanucy, «Kubep
HOX». POXKIEHNE DIIEKTPOHHO-IIO3UTPOHHBIX Map. TeopeTUKO-BEPOITHOCTHBIX MOIXONI.
MopenupoBaHue MPOLECCOB KACKAIHOTO TUIIA.

OHepreruyeckue npoderu ObICTPBIX 3apsHKEHHBIX YacTUIl B KOHACHCUPOBAHHbBIX CPENIax,
BKJII04as Orosnorunyeckre o0bekTsl. MoienupoBaHue MpoOeroB MPOTOHOB, TSHKEIBIX HOHOB
Y PEIIATUBUCTCKUX AIEKTPOHOB Yepe3 BEUIeCTBO. MoienupoBanue pactpeaeienus Jlanaay.
ITporonnas Tepanus.

Tabnuya 4. Ilpakmuueckue 3ansamus (ceMunapcKue 3ausamus)

No Ne
Tema
Pa3zngena |3angarus
2 3

MeTo/1pl YMCIIEHHOTO UHTETPUPOBAHMUSI, PEIIEHUs allreOpandyeckux ypaB-
HEHUM, CUCTEM JIMHENHBIX YPaBHEHUN. METO bl UUCIIEHHOTO BEIYMCIICHUS
1 OnpenenEHHbIX NHTErpasioB. CHCTEMBI OTHOPOIHBIX YPABHEHUN. DPMHUTO-
BbI MaTpuIlbl. Haxoxaenue coOCTBEHHBIX 3HAYEHU 1 BEKTOPOB SPMUTO-
BBIX MaTpHIL.




Ne
Paznena

Ne
3auaTus

Tema

Peanuzanus merona Pynre-Kyrra Ha 9BM 115 penienusi ypaBHEHUM J1BU-
KeHUs. [[BrKeHue B IEHTPaIbHO-CUMMETPUYHOM IMOTEHIIMAILHOM I10JI€.
CpaBHEHHE C AHATUTUYECKUMU PEIIEHUSAMH JIJI1 MOJIEJIbHBIX IOTEHLIUAJIOB.
Pa3HOCTHBIE CXEMBI pEllIEHHs YpaBHEHHUS B YACTHBIX IIPOU3BOIHBIX IIEPBOIO
nopsiaka. Pa3HOCTHBIE CXEMBI pellieHus] ypaBHEHUN THIa ypaBHeHUs AU dy-
3uM. MeToJ IPOrOHKY IPH PELICHUU OJTHOMEPHBIX ypaBHEHUH THIIAa DOKKe-
pa-Ilnanka.

MogenupoBaHie IPOU3BOJIBHOIO PACHIPEEICHHS CIIy4aifHOW BEIUMYMHbI Ha
OBM. MoaenupoBaHue paccesiHUs 3apsyKEHHBIX YaCTHUL]: MOJECINPOBAHHE
MOMEHTA B3aMMOJICHCTBHSI, MOJCIIMPOBAHKE yIila paccesiHus. MHorokpar-
HOE paccesiHUEe OBICTPBIX MOHOB U 3JIEKTPOHOB IPU MPOX0XKIEHUHU UX Yepe3
BEIIIECTBO.

MogenupoBaHue IPOLECCOB U3ITyYEHUS PEIATUBUCTCKUX JIEKTPOHOB.
Crniextp TOpMO3HOTO N3iTydeHus. CpaBHEHHE PE3yJIbTaTOB Pa3IU4HbIX aBTO-
POB 1A paIIHaHHOHHOfI JJINHBI BOOBI. MOIIGJII/IpOBaHI/Ie JJITMHBI CBO6OI[HOFO
npodera U TOUKH U3TydyeHHus. MoaeaupoBaHue SHEPTruy U3J1y4yaeMoro KBaH-
ta. [locTpoeHue crekTpa u3aydeHus pesITUBUCTCKUX JIEKTPOHOB B 0011EM
cilyyae. AHHUTWIALNSA HO3UTPOHOB B OMOJIOIMYECKHX 00BEKTaX.

[TpoxokaeHre peHTreHOBCKUX U TaMMa KBaHTOB 4epes BemecTBo. [lorio-
[IEHUE PEHTTEHOBCKOT0 M3yueHus B BemecTe. Ciayuait OMOIOTHUeCKuX
00BbekTOB. PannanmonHbie mpoIiecchl B MPOMBIIUIEHHBIX YCTAHOBKAX raMma
tepanuu «"amma HOX», «HoBamucy, «Kubep HOXx». PoxxneHue 31eKkTpoHHO-
MO3UTPOHHBIX Nap. TeopeTUKO-BEPOATHOCTHBIX MOAX0A. MoenpoBanue
npoiieccoB kackannoro tumna. [Taker ARR. MoaenupoBanue 3BOIONNN pa3-
BUTHS SJIEKTPOMArHUTHOTO JINBHS B BELLIECTBE.

DHepreTuyeckue NoTepu U Npoderu OBICTPHIX 3apSKEHHBIX YACTHI] B KOH-
JICHCHPOBaHHBIX cpejlaX, BKIoYas Ouosornyeckue oobekTsl. Moaenuposa-
HUE MPOOETOB MPOTOHOB, TAKENBIX HOHOB U PEISTUBUCTCKUX JIEKTPOHOB
yepes BeniecTBo. Moaenuposanue pacnpenenenus Jlannay. [Tporonnas te-
panusi.

Tabauya 5. Temvl pehepamos u 00KIA008 CMYOEHMO8

Ne Ne Tema
Paznen |3ausTHe
1 2 3

1. JIBwKeHue B IEHTPATHbHO-CUMMETPUYHOM TOTCHIIUAIBHOM II0JIE,
KYJIOHOBCKHUH noTeHan. Ciydail OTHOMEPHOTO IBUKEHHUS B T10-
teruane [lemensa-Tennepa 1 rapMOHUYECKOM MOTEHIIAAIIA.

2. YucneHHbIe peuieHNs 3aa4 MEXaHUKH JIJIs1 QUHUTHBIX U MHOUHUT-
HBIX TPACKTOPHH,




Ne Ne

Tema
Pasznen |3ausaTue

3. PasHocTHBIE CXEMBI pelIeHUs YPaBHEHHUS B YACTHBIX MMPOU3BOIHBIX
MEepPBOTO MOPSIJIKA.
4. Pa3HOCTHBIE CXEMBI PELlICHUS] YpaBHEHU TUIla ypaBHEHUS AUPPY-

2 2
3HH.

5. MeToa npOroHKH NpH PEIIeHUH OAHOMEPHBIX ypaBHeHUM ThIa Dok-
kepa-Ilnanka.

6. Anamutnyeckas popMa HanboJIee U3BECTHBIX paclpeaeiieHUuN CITy-
YaifHO! BEJIMYMHBI: TOUKA B3aUMOJICHCTBHS B ITyCCOHOBCKOM IIPO-
1ecce, IByMepHoe pacnpenenenue I'aycca.

7. MeToapl MOIETMPOBAHUS yroJia paccesHus AJis MOTEHLIUAJIOB C
SKPaHUPOBKOM.

8. Meroabl MOJeNMpPOBaHKE MPOU3BOJILHOTO paclpeIeieHus CayJaii-
HOM BEJIMYHHBI.

3 3-4 9. MopaenupoBaHre MHOTOKPATHOTO PACCESIHUS 3apsKEHHBIX YaCTHIL:
MOJICTTUPOBAHUE MOMEHTA B3aUMOJICHCTBHUS, MOJICTUPOBAHUE YyTIia
paccesiHus.

10. MHOTrOKpaTHOE paccesitHue ObICTPBIX MOHOB U 3JIEKTPOHOB MPH IPO-
XOXICHUU UX yepe3 BemiecTBo. CpaBHeHUE ¢ Teopueit Moinbepa.

11. MonenupoBaHue MPOXOKICHUS MPOTOHOB C YHEPTUSMHU B HECKOJILKO
coT M»aB uepe3 Ouonorndyeckrue 0ObeKThI (IPOTOHHAS TEPAIHs).

12. MonenrpoBaHHe MPOLIECCOB U3ITYUEHUSI PEIITUBUCTCKUX AJIEKTPO-
HOB.

4 5 13. MoenupoBaHUE TOYKU H3ITYICHHUS U YHEPTUH H3ITy9aeMOT0 KBaHTA.

14. MonenupoBaHue MPOXOKIECHUS TaMMa KBaHTOB Uepe3 OHoIoruye-
CK1e OOBEKTHI.

15. TeopeTnko-BepOATHOCTHBIN MOAX0 B MOACPUPOBAHUMN.

16. MeToas! YMCIEHHOTO BBIYMCIEHUSI MHOTOKPATHBIX HHTETPAJIOB B

5 6 TEOPHUH KACKAJIHBIX MPOLECCOB.

17. MoaenupoBaHue SBOJIIOLIMM Pa3BUTHUS DJIEKTPOMATHUTHOTO JIMBHS B
OpPraHMYECKOM BEILECTBE.

18. BeruncneHus pagualoOHHBIX IPOLECCOB ¢ ToMoIbo naketa ARR.
19. DHepreruueckue npoderu ObICTPBIX 3apsHKEHHBIX YacTUIl B KOHJICH-
6 7 CHUPOBAHHBIX CPeAax, BKJItOYask OMOJOTrMUECKUE OOBEKTHI.

20. AHHUTHIIALUSA JIEKTPOHOB U TIO3UTPOHOB.

Tabauya 5. JlabopamopHvie pabomwl no oucyuniuxe (Mooyir) — He RPedycMompeHvl

[TockonbKy MaHHBIN KypC TIPECTaBIAET COOOH CIENUaIbHYI0 TUCIUILIMHY 110 KOTOPOH OT-
CYTCTBYIOT CTaHJapTHBIC YYEOHUKHU M MaTepHall Kypca pacCpe0TOUEH M0 MHOTUM MOHOTpadusM U
Hay4YHBIM paboTaM, TO OCHOBHAs YaCTh MaTepuaja W3JIaraeTcsl U MpopadaThIBACTCS B ayIUTOPHH,
npuuéM CaMOCTOSITeNIbHAsI PadoTa CTYIEHTOB COCTAaBIISIET BCEro 66 4acOB U COCTOUT M3 BBIMOJIHE-
HUS JOMAITHUX 33JIaHAK 10 TTPOpPadOTKE METOJI0B TEOPETHUECKOTO aHAJIN3a 3a]1a4, BO3HUKAIOITUX
IIPY IPOXOKIAEHUN YACTHUILl YEPE3 BEIIECTBO U PACCMATPUBAEMBIX TAK)KE HA MTPAKTUYECKUX 3aHATHU-
sx. B OOJBIION CTENEeHN K CaMOCTOSTENIbHOW paboTe OTHOCHUTCS BBITIOJHEHUE CTYJIEHTaMH KypCO-
BOI1 pa0OTHI (TEMBI JOKJIAJIOB MPUBEICHBI HUXKE).




Tabauya 6. CamocmosmenvHoe usyuenue pazoenos OUCYUNIUHbL (MOOYJIs)

Ne
pasena Bonpocel, BBIHOCUMBIE HAa CAMOCTOSITENIbHOE U3yUEHHE
1 2
12 HcnonszoBanne maketa MATHEMATICA (nnmu MATLAB) npu MmoaenupoBanuu
’ ITPOLIECCOB MPOXO0K/ICHUS YaCTHUI] UEPE3 BEIIECTBO IPOLIECCOB MTPOXOKACHUS YACTHI]
35 Hcnonp3oBanne nakera GIANT4 npu MoenpoBaHUM 3JEKTPOMAarHUTHBIX [IPOLIECCOB
’ P BBICOKUX SHEPTUSX
45 Hcnonb3oBanue naketa PARMA nipu MoaenupoBaHUM CIEKTPA KOCMUYECKUX JIyYeH B
’ aTMocepe 3emn
5 [Taker ARR nns monenupoBaHusi MHOTO()OTOHHBIX MPOIECCOB MPHU CBEPXBBICOKUX
SHEPrusixX
6 MopenupoBanue TpackTopuii MeTooM PyHre-KyTra B OTCYTCTBUM CUMMETPHH 110O-
TeHIuana
3 MonenupoBanue Tpackropuit MmetoqoM Pynre-KyTTa /17151 MHOrOYaCTHUYHBIX 3324
1 Matpu4Hblii METOJ, pEIIEHUSI KWHETUYECKUX YPABHEHUN
ITakeT mporpamm Numerical Recipies B mpuMeHeHUH K GU3HUSCKUM 3a1a9aM
1,2

5. Ouyenounvie mamepuanst Ona mexkyuiezo u pyoexscHo20 KORmpOoisa ycneeaemocmu u
NPOMENCYMOUHOU ammecmayuu

KoneunbiMu pe3ynbTaTaMu OCBOCHHS IPOTPaMMBbl AUCIUILIUHBI SBISIFOTCS C(HhOPMUPOBAH-
HbIE KPUTEPHUH «3HATHY», «YMEThY», «BIIAJIEThY», PACIIMCAHHbIC IO OTACIIBHBIM KOMIeTeHIUSIM. Dop-
MHUPOBAHUE ITUX KPUTEPUEB IPOUCXOJUT B TEUCHUE BCErO0 CEMECTpPA IO dTallaM B paMKax pasiind-
HOTO BUJIA 3aHITHI U CAMOCTOSITEILHON pabOTHI.

B xoze u3yueHus IUCUMILIMHBI IPEyCMaTPUBAIOTCS MeKyujuil, pyoedcHvlil KOHMpPOoib U
npomedcymounan ammecmayus.

5.1. Oyenounvie mamepuanvt 014 mexkyuwyezo KoOHmponsa. Lleno mexywe2o KoHmpons —
OLIEHKa PEe3y/lbTaTOB pabOThI B ceMecTpe M oOecleueHHue CBOEBPEMEHHOW 0OpaTHOM cBA3M, Ui
KOppeKIIMH OOyuYeHUs, aKTUBU3ALIMN CaMOCTOSITENIbHON paboThl CTYAEHTOB. OOBEKTOM TEKYIIETro
KOHTPOJIS ABJISIOTCS KOHKPETU3UPOBAHHBIE Pe3yIbTaThl 00yueHus (yueOHbIe JOCTHKEHUS) 10 AMC-
LUTUTMHE

Texkywjuit KOohmpo.ib yCTIeBa€MOCTH 00€CTIEYMBAET OLCHUBAHNUE X0J1a OCBOCHUS TUCIIUILIH-
HBI ¥ BKJIIOYAET: OTBETHI HA TEOPETHUECKHUE BOIPOCH Ha CEMUHApE, PELICHUE MPaKTUUYECKUX 3a/1a4
Y BBINOJIHEHHE 33JJaHUIl Ha CEMUHAPCKOM 3aHATUH, CaMOCTOSITEIbHOE BBINOJIHEHUE WHAWBUAYAIIb-
HBIX JIOMAIlHUX 3aJjaHui (HalpuMmep, pelieHHe 3aJad) C OTYETOM (3alMTOM) B YCTaHOBJIEHHBIN
CPOK, JHCKYCCHH.

OneHka KayecTBa MOATOTOBKM Ha OCHOBAaHHMM BBITIOJHEHHBIX 3aJaHUN BEJETCS MpernojiaBa-
TesieM (C 0OCYXJIEHHEM pPe3yJIbTaToOB), Oaibl HAYUCISIOTCS B 3aBUCHMOCTH OT CIIOKHOCTH 3aja-
HUSL.

5.1.1. Bonpocwl 0,12 KOJAI0OKEUYMA RO MeMAM OUCUUNIUTILbI
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(koumpoaupyemas komnemenyus IIKC-3):

Bonpocs a5 1 ko1okBuymMa

Pewenne ypaBHeHH ABUKEHUS pa3HOCTHBIMU MeTtoaamu. Merton Pynre-Kyrra. Tounocts meToa.
MonenupoBaHue IBHKEHUE B LEHTPAJIbHO-CUMMETPUYHOM IOTEHIMAIBHOM moje. Pemenus ans
(GUHUTHBIX U UHQUHUATHBIX TpaeKkTopui. PasHocTHBIE cXxeMbl. TOYHOCTH Pa3HOCTHBIX cxeM. Paz-
HOCTHBIE CXEMBI JIJIl YPAaBHEHHUH B YaCTHBIX ITPOU3BOJHBIX. YPAaBHEHUS B YACTHBIX ITPOU3BOJHBIX
NEPBOTO MOpsAKa. YpaBHEHHs MapaboIMYecKoro Tuma. SIBHbIE U HESBHBIE CXEMbI PU YHCICHHOM
PELICHUN YPABHEHMM B YACTHBIX IPOM3BOJAHBIX. METOX NPOTOHKM IPU PELICHHM OJHOMEPHBIX
ypaBHeHui tuna @okkepa-Ilnanka. MonenupoBanue tpaekropuii MerogoMm Pynre-Kyrra B oTCyT-
CTBMM CHUMMETpUM NoTeHuMana. HaxokaeHune coOCTBEHHBIX 3HAYEHUH U BEKTOPOB 3PMHUTOBBIX
Marpull. [Ipumep cnekrtpa s3Hepruii 351eKTpoHOB M3B-HBIX

BOl'[pOCbI AJIsA 2 KO/UVIOKBHUYMa

OcHoBbl MeTos1a MonTe-Kapno. MoaenupoBanue npou3BOJIBHOTO PACIPEAEICHUs CIy4ailHON Be-
JUYUHBL. AHanuTudeckas ¢opma Hambosee U3BECTHBIX paclpellesIeHUuil ciay4aiHOW BeIMYUHBL:
TOYKa B3aMMOJICHCTBUS B IyCCOHOBCKOM ITpOLIECCE, ABYMEpPHOE pacrpeaenenue ['aycca, yron pac-
CesIHUSA JJI DKCIIOHEHIIMAIBHOIO MOTEHIIMAIA C SKPaHUPOBKOM. MojennpoBanue paccesHus 3apsi-
JKEHHBIX YaCTHIl: MOJEIMPOBAHHUE MOMEHTA B3aUMOJEHCTBMS, MOJEIMPOBAHUE yIja PAcCESIHHUS.
MHorokpatHoe paccestHue ObICTPbIX HOHOB U 3JIEKTPOHOB IIPH MPOXOKICHUU UX Uepe3 BEIECTBO.
CpaBnenue ¢ Teopueit Monbepa. MoienupoBaHie MpoIECCOB MPOXOXKIACHUS U3TyUYeHUN Yepe3 Be-
1eCTBO. MHOIOKpaTHOE paccesHue OBICTPhIX MOHOB M 3JIEKTPOHOB IPU MPOXOXKACHUU UX Yepe3
BellecTBO. MoieIMpoBaHue MPOLIECCOB U3ITyUEHUS PENIITUBUCTCKUX JIEKTPOHOB. MoienupoBaHue
TOYKM M3JIy4eHHUsA. MoJeaupoBaHue 3HEPIUH M3ilydaeMoro kBanTa. Iloctpoenue cnekrpa usiyde-
HUS pEeNSTHBHCTCKUX 27eKTpoHOB. [Takerst ARR 1 ARRBR st MmogenupoBanust MHOrO()OTOHHBIX
IIPOLIECCOB IIPU CBEPXBBICOKUX DHEPTHSIX.

Bonpocs! 1i1s1 3 KOJIOKBHYMA

MonenupoBaHue MPOIECCOB KAaCKaJHOTO TUMA. MHOrO()OTOHHBIE TPOIECCH B CUIIBHBIX BHEITHHX
IIOJIAAX B HpI/I6J'II/DKCHI/II/I IIOCTOSIHHOT'O ITOJIA. MGTOI[I:I YHUCJICHHOTO BBIYHUCIICHHUA MHOTOKPATHBIX WH-
TErpajioB B TEOPUM KaCKaJHBIX POLECCOB. MOAEIMPOBAHNE HBOIOLUN PAa3BUTHUS IJIEKTPOMArHUT-
HOI'O JIUBHS B aTMOC(l)epe U B BCUICCTBEC. TCOpGTHKO-BGpOﬂTHOCTHBIfI noaxoa u €ro MpuMCHCHUEC B
MoJIeTpOoBaHUU (hr3nueckux 3aaad. [IpoxoxkaeHrne peHTTeHOBCKUX U raMMa KBaHTOB 4Yepe3 Bellle-
ctBO. [lornomenne peHTreHOBCKUX KBaHTOB B BemiecTBe. Ciydaii Ononorudeckux o0bekToB. Pasu-
allMOHHBIE MPOLECCH] B MPOMBIIIJIEHHBIX YCTaHOBKaX ramMma tepanuu «l'amma HOX», «HoBamucy,
«Kubep HOX». PoxneHue sJeKTpPOHHO-NO3UTPOHHBIX Map. TeopeTHKO-BEPOATHOCTHBIX MOJXO.
MonenupoBaHie MPOILIECCOB KACKAJHOTO THUIA. DHEPreTHYecKre MpoOeru OBICTPBIX 3apsKEHHBIX
YaCTHIl B KOHJACHCUPOBAHHBIX CPe/iax, BKIIIOYas Onoaorndeckne o0beKThl. MonenupoBaHue mpoode-
OB MPOTOHOB, TSKEIBIX HOHOB U PENSITUBUCTCKUX 3JIEKTPOHOB uepe3 BelecTBO. MojenrpoBaHue
pacnpenenenus Jlannay. MoaenupoBanue mpoOeroB MPOTOHOB, TSKETBIX HOHOB M PEISTUBUCTCKUX
AJNIEKTPOHOB uepe3 BeulecTBo. [IporonHas Tepamnus.

Kpumepuu ¢popmuposanus oyenok (ouenusanus) ycmmozo onpoca

VYCTHBIN Oompoc SABISETCS OJHUM M3 OCHOBHBIX CITOCOOOB yué€Ta 3HAHUN 0OyJaromierocs o
mucruminae «L{udpoBble MpUeMHUKH PEHTIEHOBCKOTO M300pa)keHus». Pa3BEPHYTHIN OTBET CTY-
JIEHTa JIOJKEH MPEAICTaBIATh COO0M CBA3HOE, JOTHYECKH MOCIIEeI0BaTEIbHOE COOOIIEHNE Ha 3a/1aH-
HYIO TEMY, II0Ka3bIBaTh €r0 YMEHUE IPUMEHSATDH OIPEAECITICHUS.

B pezynomame ycmmnozo onpoca 3nanus, o0yuarouie2oca OUEeHUEaOmca no ciedyruienl
wkane:
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8 6annos, CTaBUTCS, €CIM O0YJAFOIIHIACS :
1) mnonHO M3naraeT U3y4eHHBIH MaTepualn, AaéT MPaBUIBLHOE ONpEAEICHHOE 3KOHOMUYE-
CKHX IIOHSTHIA,
2) oOHapyXHBaeT MOHMMaHUE MaTepuaga, MOXKET 0OOCHOBATb CBOU CYKJIEHHUS, MpUMe-
HUTh 3HAHUS HA MPAKTUKE, TPUBECTH HEOOXOAMMEBIC TIPUMEPHI HE TOJIBKO M0 YUCOHHKY,
HO U CAaMOCTOSITEJIbHO COCTaBJICHHBIE;
3) wu3naraeT mMaTepual MOCJIeI0BATEIbHO U MPABUIBHO C TOYKHU 3PEHUSI HOPM JIUTEPATyp-
HOTO SI3bIKA.
5 6annoe, craButcd, eciau o0yJaromuiicss 1aéT OTBET, YAOBIETBOPSIONINI TeM ke TpeOoBa-
HUSM, 4TO U I 6aiuia «1», Ho gomyckaeT 1-2 ommOKu, KOTOPBIE caM K€ MCIpaBIsieT, u 1-2 Heo-
4éTa B MOCIEA0BATEILHOCTH U SI36IKOBOM O(OPMIICHHH U3JIaraeMoro.
3 6annos, cTaBUTCS, eciiu 00ydaloIuics 0OHApyKUBAET 3HAHHE M MOHUMAaHUE OCHOBHBIX
MMOJI0KEHUN JaHHOW TEMBI, HO:
1) wu3naraer Matepual HEMOJIHO U JAOMYCKAeT HETOUHOCTH B ONPECIICHUN TOHATU;
2) He yMeeT JOCTaTOYHO IIIyOOKO M J0Ka3aTelIbHO 0OOCHOBAaTh CBOM CYXJIECHUS U IIPHUBE-
CTH CBOU IIPUMEPBHI;
3) wm3maraeT mMarepuall HEMOCIEAOBATEIBHO U JIOMYCKAET OMMOKU B S3BIKOBOM OQopMIIe-
HUU U3J1araeMoro.
16ann, craButcs, eciii oO0ydaronuiicss oOHaApYKUBaeT HE3HAHWE OOJIBIICH YacTH COOTBET-
CTBYIOILIETO pa3jielia u3y4aeMoro MaTepuaina, J0MycKaeT OHOKH B OPMYTHUPOBKE.
banner «1 10 2» MOTYT CTaBUTBCSI HE TOJIBKO 32 €TMHOBPEMEHHBIN OTBET, HO U 32 paccpeio-
TOUYEHHBIN BO BPEMEHH, T.€. 332 CyMMY OTBETOB, IJaHHBIX CTYJ€HTOM Ha MPOTSHKEHUU 3aHATHUA.

5.1.2. Ouenounvie mamepuainsl 013 00K1aA0Q
(konmponupyemasn komnemenyusa IIKC-3):
Joxnao — npoayKT caMOCTOSITENIbHON paboThl CTYAECHTA, NPEACTABIAOIINN coO00M myOany-
HOE BBICTYIUICHHE T10 TIPEACTABICHUIO MOJIyYEHHBIX PE3yJIbTaTOB PEUICHUS ONPEACICHHON y4eOHO-
NPaKTUYECKOH, yueOHO-UCCIIeJ0BATENbCKOM UM HAYYHON TEMBI
Ilpumepnvie memot 00K1a006
1. IIpeumymiecTBa HUPPOBBIX CUCTEM AJISi PEHTT€HOJUarHOCTHKH.
2. Knaccudukanus nudpoBbIX IPUEMHUKOB PEHTIT€HOBCKOTO N300payKeHHUSL.
3. OcoOGeHHOCTH KOHTPOJISL XapaKTEPUCTUK M (PPOBBIX TPUEMHUKOB.
4. OCcHOBHBIE HAIIPABJICHUS PA3BUTHUS LIUPPOBBIX AETEKTOPOB PEHTTEHOBCKUX U300paKEHUH.
5. BausiHue (IyKTyallMOHHBIX IIYMOB Ha KBaHTOBYIO 3((QEeKTMBHOCTH LU(POBBIX AETEKTOPOB
PEHTT€HOBCKUX H300pakeHUH.
6. TexHOMIOrMYECKHE OCOOEHHOCTH pa3pabOTKU IU(PPOBBIX AETEKTOPOB PEHTTEHOBCKHUX H300paske-
HUM.
7. U3ydyeHue MeTOAMK pacyera (PU3MKO-TEXHUYECKUX XapaKTEPUCTUK LHU(POBBIX NPHEMHUKOB
PEHTI€HOBCKOTO N300pakeHUs

Tpeoosanusn k 0oknaoy:

OO6mwmii 006éM noknana 10-15 aucros (mpudt 14 Times New Roman, 1,5 unrepsan). [Tomns:
BEepXHEe, HUXKHEE, TTPaBoe, JieBoe — 20MM. AO3arHbIil oTcTym — 1,25; PUCYHKH TOMKHBI CO3/1aBaTh-
csl B IIUKJIMYECKHUX PEJAaKTOpax WM Kak pucyHok Microsoft Word (crpynmupoBanusrif). TaOmuiibt
BBITIOJIHSTH TaONMHUHbIMU staeiikamMu Microsoft Word. CkanupoBaHue prCYHKOB W TaOJUIl HE J0-
nmyckaetcs. BelpaBHUBaHHE TeKCTa (MO MIMPUHE CTPAHUIIBI) HEOOXOIUMO BBITOIHATH TOJBKO CTaH-
JapTHBIMH crioco0aMu, a He ¢ OMOIIbI0 TpobenoB. Pasmep Tekcra B pucyHkax U Tadnumax — 12
KerJib

OO0s3aTennbHO HAJIMYWE: COJEp)KaHHS (CTPYKTypa paboThl C yKa3aHHUEM pa3/IesioB M UX
HAYaJbHBIX HOMEPOB CTPAHUIl), BBEJCHHS (aKTYalTbHOCTh TEMBI, 11€Jb, 33/1a4i), OCHOBHBIX pa3jie-
J0B pedepara, 3aKiI0UeHUs (B KpaTKOM, PE3IOMHUPOBAHHOM BHJI€ OCHOBHBIE MOJIOXKEHHS pabOThI),

12



CIUCKa JUTEPaTyphl C yKa3aHWEM KOHKPETHBIX HCTOYHUKOB, BKJIIOYas CChUIKM Ha VHTepHeT-
pecypchl.

B Tekcre ccbulka Ha MCTOYHMK JI€aeTcs IyTeM yKa3aHHUs (B KBaJIpaTHBIX CKOOKax) Mopsii-
KOBOTO HOMEpa LUTUPYEMOW JIUTEpAaTypbl U Yepe3 3aIsTyl0 — LHUTHUPYEMBIX CTPaHHUL. YPOBEHb
OpuUruHagIbHOCTH TekcTa — 50%.

Kpumepuu oyenku ooknaoa:

«omauunoy (3 Gamna) cTaBUTCS, €M OOYYAIOMIMICA TPOSBIII WHUIMATUBY, TBOPUECKUH
MOJIXO/JI, CIOCOOHOCTH K BBIMOJIHEHHIO CIOXHBIX 33JaHUl, OpraHu3aloHHbIe crnocoOHocTu. OT™e-
9aeTcs ClOCOOHOCTh K MyOJIMYHOM KOMMYHUKAKH. JJOKyMeHTanus mpecTaBiieHa B cpok. [lomHo-
CTBIO OOpPMIIEHA B COOTBETCTBUU C TPEOOBAHUSAMU

«xopoutoy (2 6amna) — oOydaroNUiACs JOCTATOYHO MOJTHO, HO 0€3 MHUIIMATUBLI M TBOPYE-
CKHX HaxOJIOK BBIMIOJIHWJ BO3JIO’KEHHBIE Ha HEro 3aaayu. JlokyMeHTanus mpeacTaBiieHa JOCTaTou-
HO TIOJTHO ¥ B CPOK, HO C HEKOTOPHIMH HEAOPAOOTKaMHU

«yoosremseopumenvroy (1-0,5 6amna) — oOyJarOIIMICS BBITTOJIHUI OOJIBIIYIO YaCTh BO3JI0-
YKEHHOH Ha Hero paloThl. J{omyIeHs! CyecTBEHHbIE OTCTYIUICHUs. JloKyMeHTaus cjana co 3Ha-
YUTETHHBIM OM03/1aHueM (Oonee Henemnn). OTCYTCTBYIOT OTJENIbHbBIE (PParMEeHTHI.

«Hey0081emB8oOPUMENIbHBIL (HUMCE NOP0208020) YposeHb komnemenyuuy (Menee 0,5 6amioB)
— oOyyaromuiicss He BBIIOJHUI CBOM 3aJla4M WJIM BBIMOJIHII JIMIIb OT/EIbHBIC HECYIECTBEHHBIC
nopydeHus. JJokyMeHTanus He caHa.

5.1.2. Oyenounvie mamepuanvi: Tunogvie mecmogwie 3a0anuUs RO OUCYUNTUHE,
(konmponupyeman komnemenyusa IIKC-3): Ilonnwiit nepeyens mecmoswvix 3a0anuil
npeocmaenen ¢ JOUC — http://open.kbsu.ru

HpuMepbl KOMNbIOMepHO20 meCmupoeaHusl

Lenp TEKymero KOHTPOJI — OLIEHKA pPE3yNbTaTOB pabOThI B ceMecTpe M oOecredeHue
CBOEBPEMEHHOM 0OpaTHOM CBSA3M, AN KOPPEKUUH OOYYEHHUs, aKTHBHU3ALUHU CaMOCTOSTEIbHOMN
pabotel oOyuaromierocsi. OOBEKTOM TEKYIIErO KOHTPOJISI SIBJISIOTCS KOHKPETH3MPOBAHHBIE
pe3yibTaThl 00yueHust (yueOHble JOCTHKEHMS) TI0 AUCIUIIINHE

Tekymmii KOHTPOJb YCIIEBAEMOCTHM OOECIIEYMBAET OIEHUBAHHE XOJa OCBOCHHS
JUCLMIUIMHBI M BKJIIOYAET: OTBEThl HAa TEOPETHYECKHE BONMPOCHI HAa MPAKTUYECKOM 3aHSATHH,
pelieHre TMPakTHYECKUX 3aJad W BBINOJHEHHWE 3aJaHWid Ha TPAKTHUYECKOM  3aHSATHH,
CaMOCTOSITEJIbHOE BBINMOJIHEHUE WHIMBUIYaJIbHBIX JOMAIIHUX 3a/JaHuil (Hampumep, pelleHne
3a/1a4) C OTYETOM (3aIIUTON) B YCTAHOBJIICHHBINA CPOK, TUCKYCCHH.

OneHka KkayecTBa TIOATOTOBKM Ha OCHOBaHMM BBIOJHEHHBIX 33JlaHUN  BeleTCs
npenojgasareneM (C OOCYXIEHHEM pe3yJbTaToB), Oayulbl HAYHCISIOTCS B 3aBUCHMOCTH OT
CJIO)KHOCTH 3aJaHUS.

IIpumepbl KoMNbIOMEPHBIX MECMO8
(Bce TecThl cocTaBieHbl aBTOPOM)

1. Yron pezepdopaoBCKoro paccessHust MOJACTHPYETCS IO popMyIe

= 0=-60In&
= 0=60.-In&
- 9:0 i
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+0=0, o
1-¢

2. IsymepHoe pacrpeaenenue ['aycca ¢ nucnepcueit a Moieupyercs mo popmye

+ r=a-Iné

= r=—alné

- l’z(l\/g

3. Touka Bi€Ta AMIEKTPOHA B IBYMEPHBII aKCHAIIbHBIN KaHAll MOJEIHPYETCS 10 popmye

= r=ay—In(1-¢)

+: I’:a\/g
= r=—alné

4. Inuna cBOOGOAHOTO Mpodera MoIenupyeTcs mo Gpopmyne

+:l=—1,In&
=1, é
2 =1\"In&
L=1¢
=18

Kpumepuu ¢hopmupoeanusn ouenok no mecmogoim 3a0anuim:

«oTnu4HO» (6 Oay.) — mosryyaroT oOydaromMecs C MpPaBUJIBHBIM KOJIMYECTBOM OTBETOB Ha Te-
cToBble Bonpockl. Beimonneno 100 % npennokeHHbIX TECTOBBIX BOIPOCOB;

«xopouro» (5 6ai.) — noxy4aroT o0y4yaroIuecs ¢ NpaBUIbHBIM KOJIMYECTBOM OTBETOB HA T€-CTOBBIE
Bompockl — 80 —99 % ot obmiero oobemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;
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«YAOBIETBOPUTENHHOY» (3 0an.) — MONy4ar0T 00yJaromuecs ¢ MPaBHILHBIM KOJTUYECTBOM OTBETOB
Ha TECTOBBIE BOMPOCHI — 60 —79% oT 06111eT0 00BEMa 3aTaHHBIX TECTOBBIX BOTIPOCOB;
«HeynoBieTBoputenbHO» (0 0an.) — moaydyaroT oOydaroluecs MpaBUiIbHBIM KOJUYECTBOM OT-BETOB
Ha TecToBBIE BONPOochl — MeHee 40-59 % oT olmiero oobema 3aJaHHBIX TECTOBBIX BOIIPOCOB.

5.3. Ouenounvie mamepuanvl 0na npomexcymounoi ammecmayuu. llenvro npomedicy-
MOYHLIX ammecmayuli TI0 TUCUUIUIMHE SBJISETCS OLIEHKA KaueCcTBAa OCBOCHMS TUCLUILIMHBI 00y4a-
FOLLIUMMCSL.

[TpomesxyTouHas aTTecTanus npeaHasHaueHa Aasi 00BEKTHBHOTO MOATBEPKICHUS U OIICHU-
BaHUs JOCTUTHYTBIX PE3YyJbTaTOB OOYYEHHUs IOCIE 3aBEpIICHHs] U3ydeHUsS AUCUUIUIHHBL. Ocy-
IIECTBIIACTCS B KOHIIE CEMECTpPa U MPEJCTaBIIsET COOOH NTOTOBYIO OLIEHKY 3HAHUH MO JUCHUIUINHE
«Paaunoskosiorus» B BUJI€ NPOBEACHUS 3a4eTa.

[TpomesxyTouHasi aTTecTalysi MOXKET IIPOBOIUTHLCS B yCTHOU, MUCbMEHHOU (hopme, 1 B (hop-
Me TecTupoBanus. Ha mpomexxyTouHyto arrectaiuio orBogurcs 10 30 6aios.

Bonpocwt, évinocumoie Ha npomercymounyio ammecmauuio

(konmponupyeman komnemenyus INKC-3)

KOHTPOJILHBIE BOITPOCHI JIJISI 3AUYETA

KoHTposbHbIE BOIIPOCH! AJIs 3a4€Ta COCTOAT M3 TEOPETHUECKOW 4acTH U3 IPOBEPKH HABbI-
KOB IIPOCTBIX, HO CHELM(PUUECKUX BBIYUCICHUN, BCTPEUAIOIIUXCSA B TEOPUH MPOXOXKIECHUS YaCTHUI]
yepe3 BewecTBo. OTIAENBHO NMPOBEPAETCS CTENEHb YCBOSHUS MaTepHualla, COCTABIIIOILIEIO COIEp-
YKaHHE KypcOBOM paboThl. 3amuTa pedepara mpoBOAUTCS B COOTBETCTBUU CO CTaHAapTHOW. Hamm-
caHue pedepara WM JOKIA] HA IPAKTUYECKOM 3aHIATUU HE sBIseTCA 00sA3aTeNIbHBIM U HE Ipeny-
CMOTpPEH Y4EOHBIM IJIAHOM.

[IpomexxyTouHast aTTecTamusi IpeaycMaTpUBaeT 3a4€T C OLIEHKOU B 3 ceMecTpe, Ha KOTOPBIi
BBIHOCSITCS CJIEIYIOILME BOIIPOCHI:

1. PasHocTHBIE CXeMBI. TOYHOCTH Pa3HOCTHBIX CXCM. Pemenue ypaBHeHI/Iﬁ JABWKCHUA
PAa3SHOCTHBIMU METOJaMHU.

2. Meton Pynre-Kyrra. Tounocts MeToza.

3. MonenupoBaHue IBHKEHHE B LEHTPaIbHO-CUMMETPUYHOM MOTEHLMAIbHOM Tmoje. PemeHus
JUIs GUHUTHBIX U UHOUHUTHBIX TPACKTOPUH.

4. Pa3HOCTHBIE CX€MBbl JUIsl YpaBHEHMH B YacTHBIX IPOM3BOJHBIX. YpPaBHEHUS B YaCTHBIX
IIPOU3BOAHBIX NIEPBOIO MOPSAAKA.

5. VYpaBHeHuss mapaboOIMYecKOro Tuma. SIBHbIE W HESABHbIE CXEMbl NPU YHUCIEHHOM pELICHUU
YPaBHEHHUI B YaCTHBIX IPOU3BOJHBIX.

6. Mertoa NpOroHKM IpH pelIEHUN OJJTHOMEPHBIX ypaBHeHUH THna @okkepa-Ilnanka.

7. OcHoBsl MeTona Monte-Kapiio. MonennpoBaHie IpOM3BOIBHOTO PACIpPENEICHHsI CIIy4aiiHON
BEJIMYMHBI.

8. AHanuThyeckas Gopma HanOOJIee M3BECTHBIX PACHPEICICHHIA CIy4ailHONH BEIMYMHBI: TOYKA
B3aUMOJICHCTBUSI B IIYCCOHOBCKOM TIpollecce, JBYMEpPHOe pacmpeneneHue [aycca, yrou
paccesHUs TS SKCIIOHEHIIMAIBHOTO MOTCHIIMANA C SKPAHUPOBKOH.

9. MopaenupoBanue paccessHUs 3apsHKEHHBIX YaCTHIl: MOJICTUPOBAHNE MOMEHTA B3aUMOJICHCTBUS,
MOJICJIMPOBAHUE yTJIa PACCESTHUSI.
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10. MHOTOKpaTHOE paccesHHe OBICTPBIX HMOHOB M JJIEKTPOHOB MPHU MPOXOKIACHHH WX Yepes3
BelecTBo. CpaBHEHUE ¢ Teopueid Molibepa.

11. MonenupoBaHue IpoOLECCOB IPOXOXKIACHUS H3IyYEeHUH dYepe3 BellecTBO. MHOrokpaTHoe
paccesiHue OBICTPBIX MOHOB U 3JIEKTPOHOB IIPU MPOXOXKAECHUHU UX Yepe3 BELIECTBO.

12. MonenupoBaHue MpoLECCOB U3ITYUEHUS PENATUBUCTCKUX 3JEKTPOHOB. MOIEIMpPOBAaHUE TOUKU
u3iydeHus. MoaenupoBaHue dHEpPruu u3iydaeMoro kBanra. IlocTpoeHue cnekrpa u3iny4eHHus
PEJSITUBUCTCKUX DJIEKTPOHOB.

13. MogaenupoBaHue MPOILECCOB KACKaHOTO THIIA.

14. DHepretuueckue mpoOerd OBICTPBIX 3apSDKEHHBIX YACTUI] B KOHJCHCHPOBAHHBIX CpE/Iax,
BKJIFOYAs OMOJIOTHYECKHAE OOBEKTHI.

15. MCTO[[BI YUCJICHHOTO BBIYHUCICHUA MHOI'OKPATHBIX HHTCTPAJIOB B TCOPUHU KACKAJIHBIX
IMpOoNLECCOB.

16. Topmo3HOE  M3ilyueHME TramMma KBaHTOB. MOJENIMpPOBaHUE  IPOLIECCOB  M3IIy4EHUs
PENATUBUCTCKUX 3JIEKTPOHOB.

17. TeopeTHKo-BepOSATHOCTHBIH IMOAX0/] M €ro MPUMEHEHUE B MOJICIMPOBAHUH (PU3MUECKUX 3aad.
18. AHHUTHIIALKSA TO3UTPOHOB B KOHJEHCHPOBaHHBIX cpeaax. [T tomorpadus

19. [Taketsr mporpamM ARR um ARRBR 11 MozmenupoBaHusi MHOrO()OTOHHBIX NPOLIECCOB IPU
CBEPXBBICOKHX SHEPTUsX.

20. MopenupoBanue Tpaekropuil Meto oM Pynre-Kyrra B OTCyTCTBUM CUMMETpUU OTEHLIMANA
21. MaTpuuHbIil METOJ PEIICHHS] KUHETUYECKUX YPAaBHEHUI
22. YucneHHOE pellieHue JIMHEHHBIX CUCTEMbI OJJHOPOHBIX YPaBHEHUM.

23. DpMUTOBBI MaTpullbl. UNCIEHHOE HAX0XKACHHE COOCTBEHHBIX 3HAUYEHUI U BEKTOPOB SPMHUTOBBIX
Marpull. [Ipumep crekTpa sHEpruii 3J€KTPOHOB M»1B-HBIX 3HEpPruil B OPUEHTHPOBAHHBIX
KpHCTaJUIax.

6. Memoouueckue mamepuansl, onpedenarouiue nPoyeoypvl OUEHUBAHUA 3HAHUIL, yMe-
HUIl, HAGLIKOG U (111L) ONBIMA OEAMEbHOCMU

MaxkcumanbHas cymma (100 GamnoB), HabupaeMas CTYJE€HTOM MO JUCIHUIUIMHE BKIIOYAET

JIB€ COCTaBJISIOIINE:
nepBasi COCTABJISIIONIAST — OIIEHKA PETyJISIPHOCTH, CBOEBPEMEHHOCTH M KayecTBa BbI-
MTOJIHEHUS CTYJICHTOM YY€OHOUW paObOThI 110 N3YYCHHIO TUCIUTUTHHBI B TECYCHHUE MTEPHOJIa N3YICHUS
JTUCIUILTAHBI (CEMECTpa, UM HECKOIBKUX ceMecTpoB) (cymMma — He Oonee 70 GamnoB). bamnsl, xa-
paKTepHU3yOIINEe yCIIeBaeMOCTh CTY/ICHTA 10 JUCIHUILINHE, HAOMPAIOTCS UM B TEUCHHE BCETO Tie-
puosia o0yueHus 3a U3y4EeHHE OTJEIbHBIX TEM U BBIIIOJIHEHHE OTJEIBHBIX BUOB paboT.
BTOpAast COCTABIISAIONIAs — OIEHKA 3HAHWI CTYJICHTA 0 Pe3yJIibTaTaM MPOMEKYTOUHOM

artecranuu (He 6onee 30 —6anoB).

OO6mwmit 6amt TEKyIero u pyoexKHOTO KOHTPOJIS CKJIAIBIBACTCS U3 COCTABJISAIONINX, YKa3aH-
HbeIX B «[lonoxenun o peritunroBoit cucteme KbBI'Y». B TeueHue yueOGHOro mporiecca CTyACHT
00s13aH OTYHTATHCS MO TEOPETHUSCKOMY MaTepHaly M MPAKTUICCKUM 3aHSATHSM: ONPOCHI, WHIH-
BUJIyalbHBIC 3a/IaHuUs. (10 JKEeJTAaHUIO aBTOpa MPU HEOOXOJMMOCTH )

OO6mwmit 6amT TeKymero u pyoekKHOT0 KOHTPOJIS CKIAABIBACTCS U3 CISAYIOIIMX COCTaBIISIO-
LIUX MPUIIOKEHUE 2.

[{enpro MPOMEKYTOUHBIX aTTECTAIUH 0 AUCIUIIINHE SBIISICTCS OICHKA KaueCcTBa OCBOCHHUS
JTUCIHUIUTAHBI 00y4arOIIUMUCS.

Kpurepun onenku kadectBa ocBoeHus nucuuruinibl ([Ipunoxenne 3)
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Kputepuem oneHKu ypoBHS COPMUPOBAHHOCTH KOMITETEHIIMI B paMKax y4eOHOU JTUCITH-
IIJIMHBI SIBIISIETCS 3a4eT.

B mepuon moAroToBKHM K 3a4eTy CTYACHTHI BHOBB OOpAaIIaOTCS K y4eOHO-METOAMYECKOMY
Marepuanty U 3aKperuisiioT TPOMEKYTOUHBIE 3HAHUS.

[ToaroroBka oOy4aroIerocs K 3a4eTy BKJIIOYAET TP ATara:

camocCTosITeNIbHAsl paboTa B TEUEHHUE CEMECTPA;

HEMOCPEICTBEHHAS OATOTOBKA B JHU, MPEAIECTBYIOIIUE 3a4€Ty 110 TEMAM KypCa;

MOATOTOBKA K OTBETY Ha 3K3aMEHALMOHHBIE BOIIPOCHI.

[Ipu moAroToBKe K 3a4eTy OOydaroUIMMCs 11€JI€CO00pa3HO MCIOIb30BAaTh MaTepHallbl JIEK-
ui, y4eOHO-METOINYECKHE KOMILUIEKChI, HOPMAaTUBHbIE TOKYMEHTbI, OCHOBHYIO M JIOTIOJIHUTEIb-
HYIO JINTEPATYPY.

Ha 3ager BhiHOCHUTCS MaTepual B 00beMe, IPelyCMOTPEHHOM paboueil mporpammoin yueo-
HOU TUCIUTUIMHBI 32 CeMECTp. 3aUeT MPOBOIUTCS B TUCBMEHHOM / yCTHOM (hopme.

[Ipu mpoBeneHuM 3ayeTa B MUCbMEHHOM (YyCTHOI) dopMe Benyluii mpernoiaBaTesib COCTaB-
JISIeT DK3aMEHAIMOHHbIE OMIIETHI, KOTOPbIE MOTYT BKJIFOYAaTh B CE0s: TECTOBBIC 3aJIaHUSI; TEOPETH-
YECKHUE BONPOCHI; 3aau Wik cutyauuu. GopmyaupoBka TEOPETUUYECKUX 3aJaHUM COBMANAET C
(hOopMyIIMPOBKOW TIEpeYHsI BOMPOCOB HA 3a4eT, JOBEICHHBIX JI0 CBEACHUS CTyAeHTOB. Comepxa-
HUE BOIPOCOB OJTHOTO OMJIeTa OTHOCHUTCS K Pa3jIMyYHBIM pa3fesiaM MporpamMMbl ¢ TeM, YTOObI 60-

Jiee MOJIHO OXBAaTUTh MaTeprall yueOHON AUCLIUILINHBI.
B ayauropuu, rie mpoBOAUTCS YCTHBIN 3a4eT, JOKHO OJHOBPEMEHHO HAaXOJIUThHCS HE 0o-
Jiee JIECSITU CTYICHTOB Ha OJTHOTO Tpenoaasatesns. Ha monroroBky orsera Ha 6uietr otBoauTtcs 40

MUHYT.

[Tpu mpoBeneHNN TUCEMEHHOTO 3a4eTa Ha padoTy oTBOIUTCS 10 60 MUHYT. Pesynbrar ycrT-
HOT'O WJIM TUCbMEHHOTO 3a4eTa BhIpakaeTcs Oaiamu.
TunoBelie 3ananus, odbecreunBaronye Gopmupoanne komnerennui [IKC-3 npemcraBieHs

B Ta0u1e 7.

Tabnuya 7. Pezynomamul 0c60eHUA yuedHOl OUCYUNTUHBL, NOOIEHCAUUE NPOBEPKE

HaumenoBa- Nuaukaropsl OcHoBHBIE MOKa3aTeJH OlleH- | OneHoYHBbIe cpeacTBa
HHE KOMIIe- AOCTH/KEHUH KH
TeHUMH pe3yJIbTaTOB 00yUeHHs

ITKC-3: ITKC-3.1: IIpu- 3HaeT TeopeTHyeCcKui U Ipak- | TUIOBBIE OLIEHOYHBIE
Cnocoben MEHSIET Ha MpaK- | THYECKUH MaTepuan, OTHOCS- | MaTepHallbl JUIsl yCTHO-
IIPAKTUYECKHU | THUKE HAy4YHbIE LIUICS K JaHHOW KOMIIETEHIMM | TO OIIPOCa;
PUMEHSITh 3HAHUS, UMEIO- (B TOM uMcie 3HAET MpaBuia, | TUIIOBbIE TECTOBbIE 3a-
Hay4yHbIE II1€ OTHOLIEHUE | IIOCIEN0BATENbHOCTD, anro- | JaHus,
3HaHMUS, K (pusmke, OMOJIO- | pUTM BBINIOJIHEHUSI JEMCTBUM | MpUMEpHbBIE TEMBI J10-
UMEIOLINE T'MH, YKOJIOTHH, pu peleHnn Hay4HO- | kinaza (1.4);
OTHONIEHHE K | MEMLIMHE, CTa- HCCIIEIOBATENbCKUX 3aja4). | TUIOBBIE  OLICHOYHbIE

¢usuke, Ouo-
JIOTUHU,  3KO-
JIOTUH, MEIU-
[[MHE, CTaTH-
CTHKE,  TeX-
HUKE U TeX-
HOJIOTUU IS
BBISIBJICHUSI U
JeYeHus 3a-
OoneBaHuil U
HapyLIEeHUN

OpraHoB "

TUCTUKE, TEXHUKE
U TEXHOJIOTUU
JUISI BBISIBIIEHUS U
neueHus 3a0oie-
BAaHWW U Hapyllle-
HUW OPraHoB U
CUCTEM OpraHu3-
Ma 4EeJI0BEKa C
MCII0JIb30BaHNEM
buznyecKkux mMe-
TOJIOB AMArHO-
CTHKHU U Tepanuu.

MosxeT ero BoCHpou3BeCTH (C
pa3HOil CTENeHbI0 TOYHOCTH),
OTBETUTHh HA JOMNOJHHUTEIHLHBIC
BOITPOCHI.

3namo

CyTp MaTeMaTnyeckoro Moje-
JIMPOBaHUE PAIMALUOHHBIX B
(bU3MKe U METOBI TPOBEACHUS
HAYYHBIX UCCIEAOBAHUN B ITOMN
obnacTtu B chepe IKCIepruMeH-
TaJbHBIX U TEOPETUIECKUX (Pu-
3UYECKUX MCCIICAOBAHHIM C I10-

MaTCpHraJibl K 33.‘-IéTy.
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CHCTEM opra-
HHU3Ma 4ello-
BEKa, IPOBO-
JIUTh OLICHKY
COCTOSIHUSI H
3P PEeKTHBHO
IKCIUTyaTH-
poBaTh Meu-
IIUHCKOE
obopyoBa-
HUE W Tpubo-
pBl, pa3paba-
TBHIBAaTh u
obecrieun-
BaTh  yIpaB-
JICHUE MeJIu-
UHCKHUMHU
uHpOpMaLu-
OHHBIMU  CH-
CTeMaMHu.

HKC-3.3: pa3zpa-
OaTpIBaTh M 0OEC-
MEYNBATh YIIPaB-
JICHUE MEITUIIIH-
CKUMU HH(pOpMa-
IIUOHHBIMU CH-
CTEMaMH.

MOIIIBIO COBPEMEHHOM pUOOP-
HO¥1 6a3bl (B TOM YHKCIE CIOXK-
HOTO (hr3M4IecKoro odbopyaoBa-
HUS) ¥ UH)OPMAIIMOHHBIX TEX-
HOJIOTUH C YYETOM OTE€YECTBEH-
HOTO U 3apy0eXHOTro OIbITa UC-
M10JIb30BATh ATH 3HAHUS JUIs ca-
MOCTOATEJIbHON TOCTaHOBKU
HAy4YHO-HCCIIeI0BATEIbCKIX
3a]1a4.

Ymemo

Hcnonws3oBarh MoOHUMaHHE Me-
TOJIOB MaTeMaTUYECKOTO MoJie-
JUPOBaHUE paaraMOHHBIX
MpoLeccoB B (huU3MKe, BKIIOYAS
MEIUITTHCKUE MIPHIIOKEHUS,
JUIS  pa3BUTHS  CHOCOOHOCTH
MPOBOJIUTh HAYYHBIE MCCIIEIO-
BaHUA B 3TOH o0iacTu HKcIie-
PUMEHTAIIBHBIX W TEOpETHYe-
CKUX (PU3UYECKUX HCCIIeI0Ba-
HHUI C TIOMOUIBIO COBPEMEHHOMU
puOOpHOI 0a3pl (B TOM YHCIIE
CJIO)KHOTO (DPU3UYECKOTO 000py-
JOBaHUs) U WHPOPMAIIMOHHBIX
TEXHOJIOTUM C Y4YE€TOM OTeue-
CTBEHHOTO U  3apy0exHOro
OTBITAa U YMETh CaMOCTOSTEIb-
HO CTaBUTh Hay4YHO-
HCCTIEI0BATENbCKUE 3a/1aumu.
Hcnonb30BaTh MaTeMaTH4ECKHE
METO/IbI, 3aKOHBI TEOPHUU BEPO-
SITHOCTEM, KJIIACCUYECKOW MeXa-
HUKHA ¥ KBaHTOBOH TEOPUU IS
MOJIETTUPOBAaHUSI  KOHKPETHBIX
3a/ad.

Pemenne IIPAKTUYICCKUX

3aj1a4, KOJUTOKBUYM,
3a4eT,  Ipeamnoarar-
111104 JIEMOHCTPALUIO
OoOy4aroluMucs  yme-
HUM, BBITIOJTHCHHUE
MPaKTUYECKUX, Jlabopa-
TOPHBIX, CaMOCTOSI-

TEIbHBIX paboT (WX 3a-
IIMTa ¥ cAada Mperojaa-
BaTeINl0),  IMOATOTOBKA
pedeparoB, HHIUBUTY-
QIBHBIX M TPYIIOBBIX
MIPOEKTOB.

Bnaoemp

Merogamu MaTeMaTHYECKOTO
MOJIeIMpOBaHue B (hu3MKe pa-
JMAIIMOHHBIX TIPOIIECCOB OBITH B
COCTOSIHUM NPOBOJUTH HAYUHBIE
Hccae0BaHus B M30paHHOM
00J1aCTH SKCIIEPUMEHTAIBHBIX U
(unn) TeopeTnyeckux pusuyue-
CKHX HMCCIIE0BAaHUM C IIOMO-
IIbI0 COBPEMEHHOW MPUOOPHOI
6a3bl (B TOM YHCIIE CI0XKHOTO
(buznueckoro o6opy10BaHus) U
MH(GOPMAIIMOHHBIX TEXHOJIOTHH
C YYETOM OTE€YECTBEHHOIO U
3apy0eKHOTO OIbITA, U HA 3TOM
OCHOBE YMETbh CaMOCTOSITEIIbHO

Beimonnenue pedepara;
Mpe3eHTalMsl 0TYeTa 10
MOJIEIIH;

Apyrue BUIbl paboT u
3aJJaHUi, Tpearnoara-
IONIMEe HMHTETPUPOBAH-
HBIA (M/MJIM KOMIUIEKC-
HBIM) XapakTep U M03-
BOJISIFOIIINE obyuaro-
IAMCSL TIPOJIEMOHCTPH-

pPOBaThb HaI/I6OHLI_HCC
KOJIMYECTBO KOMIICTCH-
LM

MPUMEPHBIC TEMBI
K11aa0B (T.4)
®  3auer.

Ao-
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CTaBUTh HAY4YHO-
HUCCICI0BATCIIbCKHEC 3ada4H.

Peanuzanus komnerenunu [IKC-3 B onpenenénHoi cTeneHn OCHOBaHA Ha UCIIOJIb30BaHUU
npedepeniuii MHOTONIETHETO coTpyanndecTBa KBI'Y ¢ BeqymumMu MUpOBBIME IEHTPAMH, TAKUMHU
kak Opxycckuii ynuepcuret (Hanus), Hanmmonansnas ®epmu naboparopust CILIA, IIEPH, 'aky-
reil yHuBepcureT, TOKHoO.

7. YueOHO-MeTOAUYECKOE o0ecniedeHne JUCHUIIMHBI (MOIYJIA)

7.1. HopmamueHno-3axonooamenvbHvle aKkmol
1. Ilpuka3 Muno6puayku Poccun ot 7 aBrycra 2020 r. Ne 914 "OO6 yrBepxkaeHuu ¢enepaibHOro
rocyJapCTBEHHOI0 00pa30BaTeIbHOIO CTaHAAPTA BhICHIEr0 0Opa30BaHUs 110 HAIPABICHUIO IOJTO-
toBKU 03.04.02 ®dusuka (ypoBeHb MarucTpaTypsl)" (3apeructpupoano B Muntocre Poccun 19 aB-
rycta 2020 r. Ne 59329).

7.2. OcHosHas numepamypa
1.PemuzoB A.H. Menummnckast 1 Ouonornueckas ¢pusuka: Yued. s cnen. By30B. m3a.: [DOTAP-
Memna, 2013. — 648 c. n.
2. KamypnuukoB B.A., Kpacasun A.B. UucieHHble METObI KBAaHTOBOM cTaTUCTUKH. "®dusmarnut",
2010, 628 ctp.
3. Konecanuenko A.B., MapoB M.S. TypOyneHTHOCTS U camoopranm3arus. [IpodieMsr Moenn-
POBaHUS KOCMUYECKUX U MPUPOAHBIX cpea. "bunom. Jlabopartopus 3nanuii”, 2012, 2-¢ uza. MUszna-
Hue, 632 cTp.
4. KonapartbeB A.C., Jlsnues A.B. @usuka. 3agaun Ha koMibtotepe. "®@uzmatiaut", 2008, 400 cTp.
5. Copokun A.B. ®usuka: HaOII0IeHNE, YIKCIIEPUMEHT, MOIeTIMpoBaHue. MeToinueckoe mocooue.
"bunom. JIaboparopus 3Hanuit", 2012, 199 crp.
6. XokonoB M.X., TnsueB B.b. [IporpaMMHBIif KOMITJIEKC pacdyeTa U3JIyuyeHus 3apsaa Mpu KaHaJIu-
poanuu "ARR.FOR". CBuuerenscTBo 0 rocy1apCTBEHHON peructpanuu nporpamm aiast 9BM Ne
2015661450 ot 28.10.2015
7. benokons A.B., Ckamnyx A.C. MaTemMaTHueckoe MOJeTUpOoBaHNe HEOOPaTUMBIX MPOIIECCOB MO-
aspuszanun."d@usmatiut”, 2010, 328 crp.

7.3. [lononnumenvrasn iumepamypa

1. B.I'. YUyaunoB. MonenupoBanue paauanuoHHbIX mnporeccoB Ha OBM. YVOH 145 542-544
(1985).

2. ®enotoB U.E. Moaenu napamiensHoro nmporpammupoBanusi. 2012, 384 c.
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7.4 HnmepHnem-pecypcol. cueee.

1. MopenupoBanue GpU3NIECKUX MporeccoB - Bourabai Research
https://bourabai.ru/cm/physproc.htm
®usmnKa — HayKa, B KOTOPOH MaTEeMaTHIECKOE MOJICITMPOBAHUE SIBIISICTCS YPE3BBIUYAHO BaXKHBIM
METO/IOM HCCJICIOBAHUS.

2. Maremarnyeckoe MOJCITUPOBaHHE B (U3HKE
https://atlas.herzen.spb.ru/disc_annotation.php?disc_id=9571
B mpornecce n3yueHus JUCIUTUIMHBI TPEIIONIAraeTCs 03HAKOMHUTD CTYACHTOB C CYTHIO METO/1a Ma-
TEMaTHUYECKOT0 MOJICTTUPOBAHUS, KAK OJTHOTO U3 COBPEMEHHBIX ...

3. MopenupoBanue GU3NIECKUX CUCTEM U TIPOLIECCOB
www.orenipk.ru/kp/distant vk/docs/2_1_1/int/inf fiz_mod.html
N.Heroton (Hapsny c I'.JIeitbaunem) paspadboran nuddepeHnraibHOe U HHTErpaJIbHOE HCUUCIIe-
HUS$l, CTaBIIIME OCHOBOM MaTeMaTHYeCKOro anmnapara (pU3HuKH.
[PDF]MaremaTudeckoe MOJICTUPOBaHHE (PU3NUECKHUX MTPOIIECCOB

4. www.pnu.edu.ru/media/filer_public/2013/03/07/s_mmfp.pdf
Maremaruueckoe MojenupoBanue pusnueckux npoueccon. CrnernuansHocts 010400 [PDF]

5. storage.mstuca.ru/bitstream/123456789/3260/1/00700014950022008000923.pdf
MopnenupoBanue B Gu3MKe

6. https://fiz.1september.ru/articlef.php?ID=200500203
Mopnenu 1 MOiETMPOBAaHNE KaK METO/I TO3HAHUS B (PU3UKE. .... aHAJIOTUH, 0OOOIIEHHBIN B AaJIb-
HeHIIeM Kak MeTOJ, MaTeMaTHYeCKOr0 MOICTTUPOBaHUS. 3.

7. KoMIbloTepHbIC TEXHOJIOTHH B (hpu3HKe. ... KoMIbIoTepHOE MOICIMpOBaHke (HU3NICCKUX
npoiieccoB: YdeOHoe mocobue. ... MareMaTHUeCKOe MO/ICIIHPOBAHUE:
www.window.edu.ru/resource/125/30125

ITepedyenb aKTyaJbHBIX 3J1eKTPOHHBIX MH(POPMAIIMOHHBIX 023 JaHHBIX,
K KOTOpPBIM oOecneyeH aoctyn nojn3osareasm KBI'Y (2023-2024 yu.r.)

Ne| Haumeno- Kparkas xapakrepn- Aapec | HaumenoBanue op- | YcioBus
n BaHue CTHKA caiita raHu3alnuu- AocTyna
/| 3JIeKTpOH- BJIaJIeJ/IbIIA; PEKBH-
I | HO-TO pe- 3UTHI I0TOBOpa

cypca
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Hayunas | Dnektp. Oubnuorexa http://eli 000 «HOb» [Tonnbrit
JIeKTPOH- | HAYYHBIX ITYOJIUKAIUH - brary.ru | JIMueH3UOHHOE CO- JIOCTYTI
Hasi 60u0- | okoso 4000 MHOCTpAaHHBIX rnamenue Nel14830
auoreka | 1 3900 oreuecTBEHHBIX ot 01.08.2014r.
(HOb HAy4YHBIX )KYpHAJIOB, pe- beccpounoe
PODN) depatsl mydnukanuii 20
TBIC. KYPHAJIOB, a TAK¥KE
onucanus 1,5 MuH. 3apy-
OEKHBIX U POCCHICKHIX
nucceptanuit; 2800 pocc.
JKypHaJIOB Ha 0e3BO3ME3/I-
HON OCHOBE
9BbC «Kon- | 13800 uznanuii mo BceM http://w | OOO «Koncynsrant | IlomHbrit
CYJbTAHT | o0JacTsM 3HaHMM, BKItO- | ww.stud CTyJEHTa» JIOCTYI
cTyaeHTa» | yaeT Oosee yem 12000 med- (r. Mockaa) (perm-
y4€OHUKOB U y4eOHBIX lib.ru Jorosop cTpauus
nocoowuii s BO u CIIO, http://w | Ne750KC/07-2022 o IP-
864 HaumeHOBaHUM Kyp- | ww.med 071 26.09.2022 r. ajzpecam
HajoB ¥ 917 moHorpadwmii. | collegeli AKTHUBEH 110 KBI'Y)
b.ru 30.09.2023r.

«uekrpoH- | Komnekuus «Menuuuna http://w | OOO «Ilonutexpe- | IlomHbii
Hasi ouo- | (BO) I'DOTAP-Menana. ww.stud cype» JOCTYII
auoreka | Books in English (kuuru med- (r. Mockaa) (perm-
TeXHHYe- | HA aHTJIMICKOM S3BIKE)» lib.ru Horosop crpanus

CKOI'0 By3a» Ne849KC/03-2023 o IP-

OBC ot 11.04.2023 r. ajzpecam
«Koncyab- AKTHBEH 110 KBI'Y)
TAHT CTY- 19.04.2024r.
JAEHTa»)
IBbC DIIeKTPOHHBIE BEPCUHU https://e. | OO0 «3bC JIAHby» | Ilonnbiit
«Jlanby» KHUT BEAYIIHUX U3/]a- lanbook. (r. CaHKT- JOCTYTI
TENbCTB Y4eOHOU U Hayy- com/ [leTepOypr) (peru-
HOM TUTepaTypsl (B TOM Horosop cTpanus
YHCIIE YHUBEPCUTETCKUX Ne41EI1/223 o IP-
W3/1aTeNIbCTB), TaK U JJICK- ot 14.02.2023 t. azgpecaMm
TPOHHBIE BEPCUU ITEPHO- AKTHBEH J10 KBI'Y)
JIAYECKUX U3JIaHUH 110 15.02.2024r.
Pa3IUYHBIM 00JIaCTSIM
3HAHUU.
Hanuo- OObeINMHEHHBIN DIIEK- https://r | ®T'BY «Poccwuiickas | Hoctym ¢
HAJIbHAsl | TPOHHBIN KaTajor GpoHm0B | usneb.ru | rocyaapcTBeHHas JJIEK-
JJIeKTPOH- | POCCUICKUX OMOIHOTEK, / O6ubIoTEeKa» TPOHHOTO
Hasg 0M0- | cojep Kammui Jorosop YUTAITb-
auoreka | 4 331 542 sneKTpOHHBIX Nel01/HObB/1666-n1 | HOTO 3a1Ma
PI'b JIOKYMEHTOB 00pa3oBa- ot 10.09.2020r. OonoIIMO-
TEJIBHOI'0 ¥ HAy4YHOI'0 Xa- beccpounslii TEKHU
paKTepa no pa3iIndHbIM KbI'Y
OTpacJisiM 3HAHUI
IBC 107831 nyOaukauuii, B http://ipr | OOO «Aii [1u Op ITonHpIit
«IPSMART | T.4.: 19071 — yueOGHBIX booksho Menuna» JOCTYTI
» u3zanui, 6746 — Hay4HbIX p.ru/ (r. Mocksa) (peru-
n3ganuii, 700 KoJIIeKIniH, Jorosop Ne75/EIl- | crpanus
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343 xypnana BAK, 2085 223 o [P-
ayIMOU3AaHHH. or 23.03.2023 r. azpecam
AKTHUBEH 110 KBI'Y)
02.04.2024r.
7. 9BC Tematnueckas komekuust | http://ipr | OOO «Aii [Tu Dp ITonHbriA
«IPSMART | «Pycckuii s13pIk Kak nHO- | booksho Menua» JIOCTYI
» CTPaHHBII p.ru/ (r. MockBa) (perm-
(Q0P PKH) | N3narensckue KOJIEK- http://w Jorosop CTpanus
LUHU: WW.T0s- Nel142/EI1-223 1o IP-
«3naroycty; «Pycckuii edu.ru/ or 18.05.2023 r. ajpecam
s3bIK. Kypeby; «Pycckuit CPOK IpeI0CTaBIIe- KBI'Y)
a3b1K» (Kypest YMK HUS JINLCH3UU:
«Pycckuil A3bIK CEroaHsD) ¢ 01.06.2023 o
- 6 KHUT) 01.06.2024
8. 9bC DNEeKTPOHHBIE BEPCUU https://u | OO0 «InextponHoe | IlomHbrii
«lOpaiiT» | yueOHOU U Hay4HOH uTe- | rait.ru/ U3/1aTEIbCTBO JOCTYII
nast CITIO | partypbl U3/1aTEIbCTB FOPAWT» (r. (peru-
«tOpaiit» qust CI1O u Mocksa) cTpanus
AJIEKTPOHHBIEC BEPCHUH T1€- Horosop Ne305/EII- o IP-
PUOAMYECKUX U3AAHUH 110 223 azpecam
Pa3IMYHBIM 00JIaCTSIM Ot 27.10.2022 1. KBI'Y)
3HAHUU. AKTHUBEH J10
31.10.2023
9. IBbC DIIEKTPOHHBIE BEPCUU https://u | OO0 «2nexkrponnoe | IlonHbIi
«IOpaiiT» | 8000 HaumeHOBaHUI rait.ru/ U3aTEIbCTBO JOCTYII
nas BO yueOHOW U HAyYHOU JIUTe- FOPAITY (r. (peru-
paTypbl U3aTENILCTB Mocksa) CTpauus
«tOpaitt» st BO u anex- Horosop Ned4/EIl- o IP-
TPOHHBIE BEPCUU MIEPUO- 223 azpecam
JTUYECKNX U3IaHuH 110 Ot 16.02.2023 1. KBI'Y)
pa3IMYHBIM 00JIaCTIM AKTHBEH ¢
3HAHU. 01.03.2023 .
no 29.02.2024 r.
10.| Polpred.co | O630p CMU Poccuu n http://po 000 «lonmpen Hoctyn
m. HoBo- | 3apy0exss. [lonHble Tek- lpred.co CIIPAaBOYHUKM)) o IP-
ctu. O630p | cThI + a”HanuTHKa U3 600 m be3Bo3mesnHo (0e3 | aapecam
CMM. Poc- | uzganuii no 53 orpacisam oduIHMaTBEHOTO J10- KBI'Y
CHUfl ¥ 3apy- roBopa)
0exbe
11.| Mpe3uaent- | bonee 500 000 snextpon- | http://w | ®I'BY «lIpe3unent- | ABTropu-
CKasl OM0- | HBIX JOKYMEHTOB IO HC- ww.prli ckas OmbiamoTeKka | 30BaHHBIN
JHOTEeKAa topuu OTeuecTna, poc- b.ru uMm. b.H. Enpiunay | gocryn u3
uMm. B.H. | cuiickoii rocy1apcTBeHHO- (r. CankT- OonoIIMO-
EabuunHa | CTH, pyCCKOMY SA3BIKY U [TerepOypr) TEKHU
paBy Coriamenue ot (ayn.
15.11.2016r. Nells,
beccpounslii 214)

7.5. Memoouueckue ykazanus K no npo8eoeHu10 pasiuyHulxX y4eOHbIX 3aHAMUL

Jlexumm - Benymias popma oOydeHwusi, OHa SBJISETCS METOAUYECKON U OpraHU3aIMOHHON OCHO-
BOM NOCTAHOBKYU IpENoAaBaHMs AUCUUIUIMHBL. Bee npyrue ¢hopMsl (IpakTUUECKUE 3aHSITUS, CAMO-
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cTosiTeNbHAs paboTa CTyAeHTa) KaJleHAApHO JOJDKHBI CIIEAOBATh 3a JIGKLUEH, T.e. TOJKHBI OBITH
MPUBSI3aHbl TEMATUYECKH K HUM.

VYuebHast paboTa mpemnoaaBarens IOHKHA 00eCHeunBaTh PaBHOMEPHOCTh YUEOHOW HarpysKH
CTyJEHTa B TeueHue Bcero cemectpa. CIUCOK JUTEpaTyphl BbIIAETCS B MEPBOM Helene yueOHOro
roga. CozmepkaHue NMEPBIX JICKUUH U APYrUX BUAOB 3aHATHHA JOJDKHBI OBITH TAKUMH, YTOOBI CTY-
JEHT MOT He3aMeJINTeNIbHO MPUCTYIHUTh K BBIIOJIHEHUIO JIOMAIIHUX 3a/1aHuil. B Hauane cemectpa
HA3HAYAIOTCS KOHCYIBTALMU M CPOKU KOHTPOJISI CAMOCTOSATEIBHOM paboThI CTYICHTOB.

Koncynpranum npenHazHadyeHbl AJI1 OKa3aHHUs METOAMYECKH IIeJIecO00pa3HON MOMOIIU CTY-
JICHTaM B MX CaMOCTOSTENIbHOW paboTe. B TO ke BpeMs OHU SBISIOTCS CBOEOOpa3HOM oOpaTHOU
CBSI3bI0, C IMOMOIIBI0O KOTOPOW IMpernojaBaTesib BbISICHSIET CTENEHb YCBOCHHS CTYyAEHTaMHU Ipo-
rpaMMHOTO MaTepuasia. B Hauame KakJoro ceMecTpa CTyJCHTaM IepenaeTcs Ha OyMaKHBIX U
3JIEKTPOHHBIX HOCUTENSIX MHGOpPMAIUs O BBHITOJIHAEMBIX JOMAIIHUX paboTax, CpoKax UX CIaud U
3allUThl, BOIPOCH! K PEUTUHIOBBIM KOHTPOJIbHBIM MEPOIIPUSATHUSAM, BOIIPOCHI K IK3aAMEHY.

B xone y4eOHBIX 3aHATUN U KOHCYJbTAIlUM MPernoaaBaTelb IOMOraeT CTYACHTY IPaBUIIbHO U
HanOoJsee 1enecooopa3HbIM 00pa30M paclpeieIUTh BpeMs Uil CAMOCTOSTEIbHONW paboThl B Teue-
HUE BCEro ceMecTpa, obparias ocoboe BHUMaHUE Ha PETYISAPHYIO CUCTEMAaTUYECKYIO padoTy Haj
yueOHBIM MaTepualioM, YKa3blBaeT CTYAEHTY HaubOosee TpyloEMKHE BOIPOCH], TpeOyromue
HauOOJIBIINX BPEMEHHBIX 3aTpatT. ClieyeT mpeaocTepeydb CTyIeHTa OT HIMPOKO PaCIPOCTPAHEHHBIX
OmMOOK B CAMOCTOSTENILHOM paboTe, KOrJja OH HaKaIIMBaeT Ype3MEPHOE KOJMIECTBO HE3AIUIIEH-
HBIX JOMAIIHUX 3aJ[aHHii, IEPEHOCHUT BBITIOJHEHUE U 3alIUTy pabOT Ha KOHEI[ ceMecTpa U T.J1.

[Tpu BeIMONTHEHUH ¥ 0(OPMIICHUH JTOMAITHHUX 33JaHUN CTYACHT CTaJIKUBACTCSI C MHOKECTBOM
BOIIPOCOB, KOTOPbIE HE M3JIAral0TCsl WM HEJOCTATOYHO MOSICHSIOTCS B TEXHMUYECKOM 4acTH JHUCIIH-
IUIMHBI; Y HETO BO3HUKAIOT TPYJHOCTHU M3JI0KEHHUS X0J1a PEILIEHUs 3a/1a4M, CI0cO00B apryMEeHTUPO-
BaHUs MPUHUMAEMBIX PEIICHUH, CTPYKTypUpoBaHus U odopmieHus 3amuced u T. A. [Ipenonasa-
TeNb JIOJKEH 0Ka3aTh COOTBETCTBYIOIIYIO TOMOIIb B IPEOAOIEHUH TaKUX 3aTPYAHEHUH.

[Ipu BbIMONHEHMU PAOOT, B KOTOPBIX MPHUMEHSETCS BBIYUCIUTENbHAS TEXHUKA, Tpedyercs
COCTABJICHUE W OTJIaJIKa KOMIIBIOTEPHOM NpOrpaMMbl MM HCIIOJIB30BAHUE TOTOBBIX ITPOrPAMMHBIX
HPOJYKTOB ISl PYyYHOTO CU€Ta, CTYIAECHTY JOJDKHBI OBITh JaHbl HHCTPYKLMH, KOHKPETHBIE YKa3aHUs U
T.JI.

He crnenyer cTyaeHTy HpPOBOJIUTH BBIUMCIEHUS C U3JIMIIHE OOJBIIMM YHUCIOM 3HaYalluX
uu¢p. Heo6xoauMo NMoSICHUTh €My, YTO COXpaHEHHUE B 3alUCU 4Hcia (pe3ynbTaTtax BBIYMCICHUN)
4eThIpEX 3Havalmx Hudp odecrneuyrBaeT HEOOXOJUMYIO TOYHOCTb B pacyérax.

Crnenyer oOpaTuTh BHUMaHHUE CTYy/IEHTa MPU 0OPMIIEHUH palboT, UTO B HaYaJIe Ka)ao0u 3aja-
YY JIOJDKHBI OBbITh NMpHBEIEHbI €€ HOMEp, TEKCT YCJOBHUs, pacyéTHas cxeMa M TalJHlla MCXOAHBIX
JAHHBIX, A TAK)XKe, YTO BCE MOCIJIECAYIOIINE BBIKJIAIKH JOJKHBI IPEACTaBIATh OO0 CTPOHHYIO JIO0-
THYECKYIO MTOCIIEA0BATEIBHOCTD U CONTPOBOXAATHCS JTAKOHUUHBIM MTOSICHUTEIbHBIM TEKCTOM.

Kaxk mpaBuo, npu mpoBepke paboT mpenoiaBaresieM 00HapyKUBAIOTCS OMUOKH, HETOYHOCTH
B pacuérax, KOTOpbI€ CTYJIEHTY HEO0OXOMMO HCHpPAaBIATh. 3aMeuaHusl NMpernofaBarens JOJKHBI
OBITH JOCTATOYHO MOAPOOHBIMHU, SICHBIMU Ul CTyJeHTa. Eciau 3amedanus MenKkue ¥ HEMHOTOYHC-
JIEHHBIE, TO MOXHO Pa3pEUIUTh CTYIEHTY YCTPaHUTh UX MPSMO HA NEPBOHAYAIBHBIX JINCTAX 3aIlH-
ceil. Eciu ke OHM MHOTOYMCIIEHHBI WJIM TaKOBBI, YTO BBI3BIBAIOT CYIIECTBEHHbIE U3MEHEHHS B IO-
CJIEAYIOIIMX pacuéTax, TO MpeagaraeTcs BhIIOJHUTH paboTy 3aHOBO.

Kaxxnas pabota npuHUMaeTCs ¢ 3alllUTON M BbICTaBI€HUEM OLIEHKH. [Ipu 3TOM yuuThIBaroTCs
KaueCTBO BBINOJIHEHUS 3aJaHMsI, TEXHUUECKUE 3HAHUS CTYAEHTA 10 TEME, €r0 YMEHUs M HaBBIKU
pelieHnsT KOHKPETHBIX MpaKTHU4YeCKuX 3ajad. [lpu HeynaoBneTBOpUTENbHOM 3amuTe padboTa He
3aCUMTBIBAETCS, CTYACHTY IPEUIaracTcsl MOBTOPHAs 3alllUTa WM BBIIAETCS IPYroe 3aJaHue s
BBITIOJTHEHUS] BHOBb.

Memoouueckue pekomenoayuu npu padoome Had KOHCHEKMOM 60 6pems NPOBeOeHUA J1eKUUU
B mporecce MEKIIMOHHBIX 3aHATHH 1ernecoo0pa3HO KOHCIEKTUPOBATh YUEOHBIM MaTepual.
Jl7st 3TOro MCTHONB3YIOTCS OOIMEe W YTBEPAUBIIMECS B MPAKTUKE MpaBUiIa, U MPUEMbl KOHCIIEKTH-
pOBaHUS JEKLIUN:
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KoHcnexktupoBanue neKUuid BEJETCS B CIIELUAIbHO OTBEACHHOM Ul 3TOTO TETPaiH, Kax-
JbIA JINCT KOTOPOH JIOJ’KEH UMETh TOJIsl, HA KOTOPBIX AETIa0TCsA MOMETKU U3 PEKOMEHI0OBAaHHOM JIH-
TEpaTyphl, TOTMOIHAIONUE MaTepuall MPOCIYIIAaHHON JIEKIIMHU, a TaKXKe MMOJTYCPKUBAIOIINE 0COOYIO
Ba)XHOCTb T€X WJIN UHBIX TEOPETUYECKUX MTOJIOKEHHH.

[enecooOpa3Ho 3amuChIBaTh TEMY U IUIAH JIEKIHA, PEKOMEHIYyEeMYIO JIUTEPAaTypy K TeMe.
3anucu pasziesnoB JIEKUUH JOKHBl UIMETh 3arojIOBKH, IIOJ3aroJIOBKU, KpacHble CTpoku. Jlis Bbie-
JIEHUS pa3JIelioB, BBIBOJOB, OIPEIEICHNNH, OCHOBHBIX UAEH MOKHO MCIIOJIb30BaTh LIBETHBIE KapaH-
Jamy 1 (iaomMacTepsl.

HazBaHHble B JIEKIIMM CCHUIKM Ha NEPBOMCTOYHUKU HAJ0 MOMETUTH HA IOJISAX, YTOOBI IIpU
CaMOCTOSITENIbHOW paboTe HAlTHU U BIUCaTh UX. B KOHCHEKTe AOCIOBHO 3alMChIBAIOTCA OIpeelie-
HUS TIOHATUHN, KAaTerOpHid ¥ 3aKOHOB. OCTalIbHOE JIOJKHO OBITh 3aIIMCAHO CBOUMH CIIOBAaMH.

Kaxnomy cryneHTy HeoOXOJUMO BbIpaOOTaTh M HCIOJb30BaTh JOIMYCTHMbIE COKpAIEHUS
HauboJsee pacIpOCTPAHEHHBIX TEPMUHOB U MTOHATHH.

Memoouueckue pekomenoayuu no nOO20MoBKe K NPAKMUYECKUM 3AHAMUAM

[IpakTnueckue (CeMMHApPCKUE) 3aHATHUSI — COCTaBHAsl YacTh y4eOHOIro Ipoluecca, IpynnoBas
dopma 3aHATUH [TPU AKTUBHOM YYacTUH CTYAEHTOB. [IpakTHueckue 3aHATHS CIOCOOCTBYIOT YIiyO-
JICHHOMY M3y4YCHHIO HanOoJee CIIOKHBIX MPOOJIeM HayKH U CITy’KaT OCHOBHOW (POpMoOii moiBeAeHUs
UTOTOB CaMOCTOATENbHOM paboThl oOyuaromuxcs. Llenpo npakTuueckux 3aHATUH ABJISIETCS yriryo-
JICHUE U 3aKpEIJICHUE TEOPETUUECKUX 3HAHUM, MOTYyYEHHBIX 00yJarolMMUCS Ha JIEKIUSIX U B [IPO-
[[eCCe CaMOCTOSTENILHOTO N3Y4eHUs y4eOHOro Marepuaia, a, ciaeloBaTeabHo, OPMHUPOBAHUE Y HUX
OIpE/IECIEHHBIX YMEHUN U HABBIKOB.

B Xoze noAroToBKku K CEMHUHAPCKOMY 3aHATUIO HEOOXOAMMO MPOYMTATh KOHCIEKT JIEKLIUH,
U3YYUTh OCHOBHYIO JIUTEPATYPy, O3HAKOMUTHCS C IOMOJHUTEIBbHON JIUTEPATYpPOM, BBIIIOJIHUTD BBI-
JTaHHbIE IpenojaBaTeseM npakTudeckue 3aaanus. [Ipu 3Tom yyecTs peKOMEHIaluK IpernoiaBaTe-
751 1 TpeboBaHUs mporpammbl. JlopabaTeiBaTh CBOM KOHCIEKT JICKLIUH, Jiefiasi B HEM COOTBETCTBY-
IOLIME 3aIIUCH U3 JIUTEPATYPBHI.

XenarenpbHO MpU MOATOTOBKE K MPAKTUYECKUM 3aHSATHUSIM IO JUCHUUIUIMHE OJHOBPEMEHHO
MCII0JIb30BaTh HECKOJIBKO UICTOYHUKOB, PACKPBIBAIOIINX 3a/1aHHBIE BOIIPOCHI.

Ha nmpaktuyeckux 3aHATHSAX 0OydarolIyecsl yuyaTcsi FpaMOTHO M3jaraTh Mpo0ieMbl, cBOOO-
HO BBICKA3bIBaTh CBOM MBICIH U CYXXIECHHS, PACCMaTPUBAIOT CUTYyallUH, CLIOCOOCTBYIOLIME pa3BU-
TUIO NPodeccHoHaTIbHON KoMIeTeHTHOCTU. CrieyeT UMETh B BUAY, YTO MOJATOTOBKA K IpaKkTHYe-
CKOMY 3aHSTHIO 3aBUCUT OT ()OpMBI, MECTa MPOBEJCHUS CEMUHApa, KOHKPETHBIX 33JaHU U TOpY-
YyeHH. DTo MOXeT ObITh HallMCaHUe JI0KJIa/aa, 3cce, pedepaTa (¢ OCIEAYIOUUM UX 00CYKICHUEM),
KOJUIOKBHYM.

Memoouueckue pexomenoayuu no OPZAnU3AYUU CAMOCMOAMENbHOU PAdOmbl

CamocrosiTenbHast paboTa CTYA€HTOB — O3TO IUIaHHMpyeMass ydeOHas, ydeOHo-
HCCIIeIOBAaTENbCKasA, Hay4HO-UCCIIEA0BaTEIbCKasi padoTa CTYIEHTOB, BBINOJIHSEMas BO BHEAYAM-
TOPHOE BpeMs 110 3a/1aHUI0 U TI0JT PYKOBOJICTBOM MPEIO1aBaTeNsl.

Lenbto caMOCTOSITEHHOM PabOTHI SIBIIIETCS TIyOOKOE IOHMMaHKUE U YCBOEGHHUE Kypca JIeK-
U ¥ MPAKTUYECKUX 3aHATHUH, OJArOTOBKA K BHIMOJIHEHUIO KOHTPOJIBHBIX Pa0dOT, KOJUIOKBUYMY H K
c/1aye HK3aMeHa, a TaKKe MPUOOPETEHHE OTbITa TBOPUYECKOM U UCCIIET0BATEIBCKON AESITEIbHOCTH.

@opMbI caMOCTOATENBHOM pabOThl CTYJEHTOB MOJHOCTBIO ONPEACISIOTCA COJepKAHUEM
yueOHOM TUCHUIUIMHBI. B KauecTBe OCHOBHBIX (DOpPM CaMOCTOATEIbHOM pabOThl CTYAEHTOB IpPH
W3Y4YEHUU JUCIUTUIMHEI “Menununackas nHhopMaTHKa” MOXKHO BBIJICTUTH CJICTYIOITHE:

- BBINIOJIHEHUE JIOMAIIIHUX 3aJaHHI;

- IOATOTOBKA K TECTUPOBAHHUIO;

- MOJITOTOBKA K KOJUIOKBUYMY;

- CaMOCTOSTEIbHOE U3YUYEHUE TEOPETUUECKOTO MaTepUalla U JINTEPaTyphl;

- MOJITOTOBKA K KOHTPOJILHOU paboTe;
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- CaMOCTOATENNbHAs IPOBEPKa COOCTBEHHBIX 3HAHU;
- IOJArOTOBKA K DK3aMEHY.

PesynpTaThl caMOCTOATENBHON pabOThl KOHTPOJIUPYIOTCS MPENOaBaTeIeM U YUUTHIBAIOTCS
npu TeKyled, pyOeXHOH M MPOMEXYTOYHOW aTTecTalH CTyneHTa. HeManoBaXHyIO poib MpU
3TOM JIOJDKHBI UTPaTh CUCTEMAaTHYHOCTh M IUIOJOTBOPHOCTD IPOBOJUMOM CaMOCTOATENBHOM pabo-
TBI.

Memoouueckue pekomenoayuu no padbome c 1umepamypoi

Bcro nutepaTypy MOXXHO pasfenuTh Ha y4eOHUKH M ydeOHbIe MOCOOMs, OpUTMHAJIbHBIC
Hay4YHble MOHOTpa(UYeCKHe NCTOYHUKH, HAYYHbIC MyOIMKAIIMKA B IEPUOJUYECKON nedaTH. M3 Hux
MOYKHO BBIAEIHTD JINTEPATYPy OCHOBHYIO (PEKOMEHAYEMYIO), JONOIHUTENbHYIO U JIUTEPATypy UL
YIIIYyOJIEHHOTO U3y4YEeHHUs AUCHIUTUINHBL.

W3yuenne TUCHMILIMHBI ClIeAyeT HaUMHATh C y4eOHUKA, IOCKOJIbKY Y4eOHHK — 3TO KHUTA, B
KOTOPOH M3JI0KEHBI OCHOBBI HAYYHBIX 3HAHUH 110 ONPEICICHHOMY IPEAMETY B COOTBETCTBHH C IIE-
JSIMM U 3371a4aMU 00y4YEeHHMsI, yCTaHOBJICHHBIMU IPOTPaMMOIA.

[Tpu pabote ¢ nuTEpaTypoil HEOOXOIUMO YUHTHIBATh, YTO UMEIOTCS pa3IMYHbIC BHJIBI UTE-
HUS, U KQXKJbIH U3 HUX MCIIOJB3YETCs Ha ONPE/IEICHHBIX 3TallaX OCBOCHUS MaTepHaa.

IIpeosapumenvHoe YTEHHE HANPABICHO Ha BBIABICHHE B TEKCTE HE3HAKOMBIX TEPMUHOB H
IOUCK MX 3HAYEHUs B CIIPABOYHOM JuTepaType. B yacTHOCTH, pH YTEHUH YKa3aHHOM JIMTepaTypbl
HE00X0UMO OoAPOOHEHIIINM 00pa30M aHAIM3UPOBATh ITOHSATHS.

Cke03H0e umenue TpeANoONaraeT MpouyTeHHe Marepuana OoT Hadajga 10 KoHua. CKBO3HOe
YTEHUE JINTEPATYPhl U3 MPHUBEIECHHOTO CIHCKA JTaeT BO3MOXKHOCTH CTYICHTY COPMHUPOBATH CBOJ
OCHOBHBIX OHATHUH U3 H3ydaeMoi 00JIacTH U CBOOOTHO BJIAJETh UMHU.

Bvibopounoe — Ha060poT, UMEET 1B TOUCK U 0TOOP MaTepuania. B pamkax maHHOTO Kyp-
ca BBIOOPOYHOE UTEHME, KaK CIIOCOO OCBOEHUS COJEpPXKAHUS Kypca, JOJDKHO MCHOJIb30BATHCS IPU
MOJTrOTOBKE K MPAKTUYECKUM 3aHSATHM [0 COOTBETCTBYIOIIUM pa3/ieliaM.

Ananumuueckoe umenue — 3T0 KPUTHUECKUHN pa300p TEKCTa € MOCIEAYIOIIUM €ro KOHCIEK-
tupoBaHueM. OCBOEHUE yKa3aHHBIX MOHATUN OyneT Haubosiee 3pPEKTUBHBIM B TOM Cllydae, ecliu
IPU YTEHUH TEKCTOB CTYJEHT OyleT 3a/laBaTh K 3TUM TE€KCTaM BONPOCHL. YacTh U3 3TUX BONPOCOB
chopmynupoBana B ®OC B mepeuHe BOMPOCOB Jjisi cobecenoBanus. [lepedeHsr 3TUX BOIPOCOB
OTpaHUYEH, IOATOMY BaXKHO HE TOJIBKO CO/IEp’KaHUE BOIIPOCOB, HO CaM MPUHLIUI OCBOCHUS JIUTEpa-
TYPBI C IOMOIIBIO BOIIPOCOB K TEKCTAM.

Lenbto uzyuaroujeco YTeHUs SABIAETCS INIyOOKOE M BCECTOPOHHEE NOHUMaHHUE Y4eOHON HMH-
¢dopmanuu. EcTh HECKOJIBKO IPUEMOB U3y4arOIIEro YTECHHS:

1. YteHue no aaropuTMy Npeanosaraer pazdouenue nHpopMmaly Ha OJOKH: Ha3BaHUE; aB-
TOp; UCTOYHUK; OCHOBHAS UJEA TEKCTa; (pakTHYEeCKHii MaTephall; aHaJIH3 TEKCTa ITyTeM COIOCTAaB-
JICHUS UMEIOIUXCS TOYEK 3PEHUs 110 paCCMaTPUBAEMBIM BOIIPOCAaM; HOBU3HA.

2. IlpueM MOCTaHOBKHU BOTIPOCOB K TEKCTY UMEET CIEAYIONIHIA alrOPUTM:

—  MEJIEHHO IPOYUTATh TEKCT, CTAPasiCh MOHATh CMBICI U3JI0KEHHOT0;
—  BBLAETHTH KIIOUYEBbIE CI0BA B TEKCTE;
—  TOCTapaTrhCs MOHATH OCHOBHBIE HJIEH, TOJATEKCT U OOIINI 3aMBbICEIT aBTOPA.

3. IlpueMm Te3upoBaHMA 3aKIO4aeTCsl B (OPMYIMPOBAHUU TE3UCOB B BUJE IMOJIOXKEHUH,
YTBEP>KJI€HH, BBIBOJIOB.

K »TOMy MOXHO 1006aBUTh M WHBIE TIPUEMBL: TIpUeM pedeprupoBaHus, TPUEM KOMMEHTHPO-
BaHMSI.

BaxHoit cocTapinstomiel 1000ro COMMIHOTO HAYYHOTO M3JAaHUs SBJSIETCS CHHCOK JIMTEpa-
TYpBI, Ha KOTOPYIO CChUTaeTCs aBTOp. [Ipn BOSHMKHOBEHHH WHTEpeca K KakoW-TO 00CyKIaeMoil B
TEKCTe MpobieMe BCerja eCTb BO3MOXKHOCTh OOPATUTHCS K CIHMCKY OTHOCSINIEHCS K Hell auTepary-
pbl. B 3TOM ciyuae Bcs npobiema kak Obl pa30MBaeTCsl Ha COCTABISIONINE YaCcTH, KaXK1as U3 KOTO-
PBIX MOXKET U3y4aThCsl OTAEIBHO OT Apyrux. [Ipu 3ToM Ba)KHO HE TEpATh U3 BUJA OOIIMI KOHTEKCT
U HE TIOTPYKaThCsI YPE3MEPHO B JIETAITH, TOTOMY YTO TAaKUM 00pa30M MOKHO HE YBUETH TIIABHOTO.
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[ToaroToBka K 3K3aMeHY JOJKHA MPOBOJIUTHCS Ha OCHOBE JIEKIIMOHHOTO MaTepuaia, MaTe-
pHualia MPaKTUYECKUX 3aHATHI ¢ 00s3aTelbHBIM OOpaIleHUeM K OCHOBHBIM y4eOHHMKaM MO Kypcy.
DTO MO3BOJUT UCKIIOUUTH OMIMOKM B MOHMMaHWU Marepuaia, OOJErdyuT €ro OCMBICICHUE, IMPo-
KOMMEHTHPYET MaTepHuall MHOTOYUCICHHBIMH PUMEPAMHU.

8. MaTtepuajibHO-TEXHUYECKOE o0ecnedyeHre JUCUMIIIMHBI

8. MarepuajibHO-TeXHHYECKOE oDecriedeHne TUCHUITHHBI (MOTYIIS)
8.1. Tpebosanus k MmamepuarbHO-MEXHUYECKOMY 0becneyeHur

g peanuzauuu pabouelt mporpamMmbl JUCHUILTUHBI UMEIOTCS CIEIHAlIbHbIE MTOMEIIECHUs
JUISL TIPOBEJICHUS 3aHATUN JIEKIUOHHOTO M CEMHUHAPCKOro THIIA, TPYNIIOBBIX M MHAMBUYaJIbHBIX
KOHCYJIbTAIMH, TEKYIIEro KOHTPOJISI ¥ MIPOMEXYTOUYHOM aTTECTallUU, a TaKKe MOMEIEHUs s ca-
MOCTOSITEIBHON pa0OThl U IOMEIIEHUS Il XPaHSHHS U IPODUIAKTHIECKOTO OOCTYKUBAaHUS 000-
pynoBanus. CrienuanbHbIE MMOMEIIEHUS YKOMIUIEKTOBAHbI CIEIUATM3UPOBAHHON MeOEIbI0 U TeX-
HUYECKUMH CPEJICTBA 00YUEHHUs, CIYKAIUMHU JJIs NPEACTaBlIeHuss MHPpOopManuu O0JIbIION ayIuTo-
pHH.

Jlig ipoBeieHMsI 3aHATUN JIEKIIMOHHOTO THIIA UMEIOTCS IEMOHCTPAILMOHHOE 000pyA0BaHNE
U y4yeOHO-HATJISIIHbBIE TOCOOUSI.

[Tpu nmpoBeneHUN 3aHATHI JIEKIIMOHHOTO/ CEMHUHAPCKOTO THITA 3aHSATHIA UCTIONB3YIOTCS:

JUUEH3UOHHOE NPOZPAMMHOE 0fecneueHue:
- Crienman3upoBaHHOE KOMIIBIOTEPHOE 00ECTICYeHHE AUCITUTUINHBL
1. [IporpaMMHBIil KOMILIEKC pacyeTa U3iaydeHus 3apsaa npu kananupoBanuu "ARR.FOR
2. LAMMPS - Molecular Dynamics Simulator
https://lammps.sandia.gov/
- UCHOJIb3YETCSl HAMHU B PEKUME MapajljIelIbHOTO POrpaMMHUPOBAHMS HA MHOTOIIPOLIECCOPHBIX BBI-
YHCITUTENbHBIX KIIACTepax;
2. Geant4 (Bepcus 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
- CTaHJIAPTHBIA MEXIyHapoaHbIH nakeT MoHTte-Kapiao MoaenupoBaHus MPOX0XKIEHHUs YacTUL de-
pe3 BEUIEeCTBO;
3. PARMA — naket nporpamm pacuéra CIeKTpOB KOCMHUYECKHX JIyuell B aTMocdepe: HEYyTPOHOB,
IIPOTOHOB, allb(ha-4acTUll, MIO-ME30HOB, FTaMMa KBAaHTOB, AJIEKTPOHOB M MO3UTPOHOB (COTPYJHUYE-
ctBO ¢ IODY, npod. Mansiesckuii B.C.)
4. B nHayuneix nenax nomumo C++ Hamu mupoko wucnoibdyercs FORTRAN (Fortran
PowerStation Bepcus: v4.0 PROFESSIONAL EDITION).
5. BeruncnurensHas cpena MathLab: nomep nmunensun 40811750;
€80000HO pacnpocmpansemvle NPOCPAMMbL:
— Academic MarthCAD License - MaTemaTHueckoe MporpaMMHOE oOecreueHue, Ko-
TOpPOE MO3BOJISIET BBHIOJIHATH, AHAJIM3UPOBATh BaKHEHIINE WHKEHEPHBIE pacueThl U
0OMEHMBATHCS UMU;
—  WinZip nns Windows - mporpamm jist CKaTHsI U PacakoBKH (haiiiios;
— Adobe Reader nns Windows — nporpamma ji1st utenust PDF ¢aiinos;
— Far Manager - KOHCONbHBIN (haliIOBBIA MEHEIKep Ul ONEPAlMOHHBIX CHCTEM Ce-
MmeiictBa Microsoft Windows.

[Ipu ocymiecTBiaeHNH 00pa30BaTEIBHOIO MPOIIEcca CTYIEHTaMH U MPENo/1aBaTeIeM HCIOb-
3yI0TCs clefyomue nHpopmaronHo crnpaBoudble cucteMbl: DBC «Alludpoyke», DbC «KoH-
cynbtant cryaeHTay, CIIC «Koncynprant mitocy, CIIC «apanT».

Jlnist mpoBeieHus JIGKIIMOHHBIX U MPAKTUYECKUX 3aHATHH Hcnoib3yercs: yuebnas Jlaboparo-
pust «Meaunuackoil puzukn» (ayn. Ne 429) xadenpsr Tud® MduM KBI'Y, obGopynoBanHas
MYJIbTUMEAUMHBIMA TEXHUYECKMMH cpencTBamu oOydeHus (MutepaktuBHas nocka SB680-H2-
072423) u yueOHBIM 000PYAOBAHHUEM.
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8.2 Ocobennocmu peanuzayuu OUCYUNIUHBL Ol UHBATUOO08 U JIUY C 02PAHUYEHHbIMU
B03MONCHOCMAMU 300P0OBbS

JlJig CTyIEHTOB C OTpaHUYEHHBIMU BO3MOXKHOCTSMH 3/10POBbsSI CO3/IaHbI CIIEUATbHbBIE YCIIO0-
BUSL IS TosTydeHus oopazoBanus (aya. 145 I'K). B mensx 1ocTynHoCTH NOTy4eHuUs BBICIIETO 00pa-
30BaHUs 110 00pa30BaTEIbHBIM IPOrPaMMaM MHBAIMIAMH U JIMLAMHU C OTPAHUYEHHBIMUA BO3MOXHO-
CTSIMH 3JI0POBbsI YHUBEPCUTETOM 00ECTIEUHBACTCS:

1. AnpTepHaTuBHas Bepcus 0UIUAIBHOTO caifta B ceTH «VHTepHeT» Il CllabOBUIALINX;

2. JIns MHBANMIOB C HAPYIICHUSMU 3peHUs (CIa00BUSIINE, CICTIBIC)

- MPUCYTCTBHUE ACCHUCTEHTA, OKA3bIBAIOIIEr0 00yYaromeMycsi HeoOX0UMYI0 MOMOIIIb, 1y0-
JMPOBAHUE BCIYX CIIPABOYHON MH(POPMALUHU O PAaCIHCAHUM YUEOHBIX 3aHSATHIA; HAJHMYUE CPE/ICTB
JUISL YCUJICHUSI OCTaTOYHOIO 3peHusi, OpaillieBCKON KOMIBIOTEPHON TEXHUKH, BUJICOYBEIHMUUTENECH,
poTrpaMM HEBH3YaJIbHOTO JOCTYIa K MH(OPMAIUK, IPOrpaMM-CHHTE3aTOPOB PEUYH U JAPYIHX TEX-
HUYECKHUX CPEACTB MpueMa-nepeaadn yueOHoi nHPopMauu B TOCTYIHBIX (opMax i CTYAEHTOB
C HApYIICHUSMU 3PCHUS;

- 3a/1aHUA JUIA BBITIOJTHEHUS HA SK3aMEHE 3aUUTHIBAIOTCS ACCUCTEHTOM;

- TIChbMEHHBIC 33a/IaHUS BBINOIHAIOTCSA Ha Oymare, HaJIMKTOBBIBAIOTCSI aCCUCTEHTY 00ydJaro-
HIMMCS

3. lns MHBANIMIOB M JIMIl C OTPAaHHMYEHHBIMH BO3MOXHOCTSIMH 3I0POBBSI IO CIyXy (cia-
Oocaplianue, rayxue):

- Ha 3aueTe/3K3aMEHE IMPHCYTCTBYET ACCHUCTEHT, OKa3bIBAIONIMNA CTYICHTY HEOOXOIUMYIO
TEXHUUYECKYIO MOMOIIb C YY€TOM HHJMBUIYaJbHBIX OCOOCHHOCTEH (OH MOMOraeT 3aHsATh padouee
MECTO, NIEPEIBUTATHCS, TPOUUTATh U O(POPMUTH 3a1aHUE, B TOM YHCIIC 3aITUCHIBAs 11O/ JUKTOBKY);

- 3a4eT/7K3aMeH MPOBOJUTCS B MUCbMEHHOU (opMe;

4. JIns MHBAIHMIOB W JIUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 3JI0POBbS, UMEIONTUX HAPY-
[IEHHUsI OMOPHO-JBUTATENILHOTO aliapaTa, CO3JaHbl MaTepUuaibHO-TEXHUYECKUE YCIOBHs obecre-
YHBAIOIIME BO3MOXKHOCTH OECIPEIATCTBEHHOTO JIOCTYNa OO0yYaromUXCs B y4eOHBIE ITOMEIEHHUS,
00BEKTy MHUTAHUS, TyaJleTHBIE U JIPYTHe MOMEIICHHUS YHUBEPCUTETa, a TakKe MpeObIBaHUS B yKa-
3aHHBIX TTOMEIICHUIX (HAJTUYHE PACHIMPEHHBIX JBEPHBIX MPOEMOB, MOPYYHEH M JPYTHUX MPHUCIIO-
coOeHuit).

- NACHMEHHBIE 3a/IaHUSl BBIMOJHSIOTCS HAa KOMIIBIOTEPE CO CIENHATM3HPOBAHHBIM IIPO-
TPaMMHBIM 00ecTIieYeHUEM HIIM HaJIUKTOBBIBAIOTCS ACCHCTEHTY

- 10 YKEJIAHWIO CTYJIEHTa YK3aMeH MPOBOINUTCS B YCTHOH (popme.

OOyuaromyecss U3 Yucla JIUI ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBBSI 00€CIIEUEHBI
JIEKTPOHHBIMU 00pa30BaTEIILHBIMHU pecypcaMu B opMax, aTanTHPOBAHHBIX K OTPAHHYCHUSIM UX
3/10pOBBA.

OOyuaronmMcst ¢ OrpaHMYSHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI TIPEIOCTABIISIOTCS CIICIIH-
anbHbIe YYEOHUKH M y4eOHBIe MOCOOUSs, MHas ydeOHas JuTepaTypa, ClieldaibHble TEXHUYECKUE
cpeacTBa OOYYEeHHs KOJUIEKTUBHOTO M WHAWBUAYAJILHOTO TIOJH30BAHUS, MPEJOCTABICHUE YCIYT
accucTeHTa (TIOMOIIHMKA), OKa3bIBAIOIIET0 00yYarOIIUMCS HEOOXOJUMYIO TEXHUUECKYIO TOMOIIlb, a
TaKXe YCIYTH CYpAONEPEBOTINKOB U TH(IOCYPAOTIEPEBOTIHKOB.

a) s C1aOOBHIAIINX

- Ha 2K3aMEHE MPUCYTCTBYET aCCUCTECHT, OKA3BIBAIONIMNA CTYACHTY HEOOXOAUMYIO TEXHHU-
YeCKYI0 ITOMOIIIb C YYETOM WHAMBUIYAIbHBIX OCOOCHHOCTEH (OH IMOMOraeT 3aHATh pabodee MecTo,
MePeIBUTATHCS, TPOYUTATh U OPOPMUTH 3a/IaHHE, B TOM YHCJIC 3aITUCHIBAS 11O/ TUKTOBKY);

- 3aJaHus IS BBITIONHEHUS, a TakKe HHCTPYKIUS O TOPSIKE MPOBEICHUS 3ade-
Te/7K3aMeHa 0(OPMIISIIOTCS YBETUUYEHHBIM IIPUPTOM;

- 3a/1aHU JUIS BBITIOJTHEHUS HA SK3aMEHE 3aUNTHIBAIOTCS ACCUCTEHTOM;

- MMCHMEHHBIE 33JJaHHs BHITTOJHSAIOTCS Ha Oymare, HaJJUKTOBBIBAIOTCS ACCHCTEHTY;

- obecrieuynBaeTCs MHIMBUyadbHOE paBHOMEpHOE ocBemleHue He menee 300 mrokc;

- CTY/ICHTY JUIsl BBITIOJTHEHUS 3aJJaHHs TIPH HEOOXOJAUMOCTH MPEIOCTABISIETCS] YBEININBA-
IOIIIEE YCTPOKCTBO;
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B) JUISI TUIXUX U CIAOOCIBIIIAIINX

- Ha 3ayeTe/PK3aMeHe NPUCYTCTBYET aCCUCTEHT, OKa3bIBAIOIIUI CTYIEHTY HEOOXOAUMYIO
TEXHUUYECKYIO ITOMOIIb C YyYE€TOM HMHJMBHYaJbHBIX OCOOCHHOCTEH (OH IOMOraeT 3aHATh padbouee
MECTO, IEPEBUTaThCsl, IPOUYUTATh U O(POPMUTH 3a/laHUE, B TOM UUCIIE 3aIIUCHIBAs 110/ JUKTOBKY);

- 3a4eT/9K3aMEH IPOBOJUTCSA B MTUCbMEHHOU (opMme;

- obecrieynBaeTCsl HAJIMYKME 3BYKOYCHJIMBAIOLIECH anmapaTrypbl KOJUIEKTMBHOTO IOJb30Ba-
HUS, TIPU HEOOXOAUMOCTH MOCTYMAIOUINM TPEIOCTABISACTCS 3BYKOYCHIMBAIOIIAS anmnapaTypa HH-
JUBUIYalIbHOIO IIOJIb30BAaHUS;

- 10 YKEJIAHHUIO CTYJEHTA HK3aMEeH MOXKET IPOBOJUTHCS B MUCbMEHHOM (popMme;

) JUIsl JIUL ¢ HApyLIEHUSIMUA OIIOPHO-/IBUraTeIbHOIO amnmnapara (TsSDKeIbIMU HapyLIeHUSIMU
JIBUTATENIbHBIX (PYHKIUI BEPXHUX KOHEUHOCTEH MM OTCYTCTBUEM BEPXHUX KOHEYHOCTEH):

- NUCbMCHHBIC 33aJaHUs BBINOJIHAIOTCA HAa KOMIIBIOTEPE CO CHELUAIM3MPOBAHHBIM IIPO-
IrPaMMHBIM 00€CIIEUEHUEM WJIM HAJIUKTOBBIBAIOTCSl ACCUCTEHTY;

- 10 YKEJIAHUIO CTYJEHTa SK3aMeH IIPOBOAUTCS B YCTHOM (hopme.
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IMpuiaoxenne 1

JMCT U3MEHEHUM (JIONTOJTHEHUI)

B pabouyto MporpaMmy Mo JucHuIuiHe «MoenupoBaHue paJMallMOHHBIX IPOLIECCOB)
noarotosku 03.04.02 — ®usuka; Ha

- y4eOHBIN TOT

Neni/n

JunemeHT (myHKT) PII{

IlepeyeHb BHOCHMMBIX
H3MeHeHHil (I0moJIHeHu)

Mpumeyanue

HOM pu3mku nmpoTokos Ne oT

3apenyrouuii kadeapoit

O6CY)KI[GH8. U pCKOMCHIOBAaHA HA 3aCCAaHNU Ka(benpbl TeOpeTquCKOﬁ " SKCIICPUMCHTAJIb-

"

n

20 1.
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IIpunoxenne 2

Pacnpenesienune 6a/1J10B TeKylIero U pyoe;KHOro KOHTPOJIs

Cymma 6annoe

Nen/n Bud xonmpona Oowan cymma | 1-1 mouka 2-amouka | 3-1 mouka
1- | HHocewienue 3anamuil 00 10 6annos 00 3 6. 00 30. 00 4o.
2- | Texywuit Koumpons: 00 30 6annos 00 10 6. 00 10 6. 00 10 6.

Omeem na 5 éonpocoe om 000156. | om00o56.| om0O0do56.| om0dodoso.
ITonHbINA IPaBUIIBHBIN OTBET 1o 15 6annos 50. 560. 560.
Hemnonuslil IpaBUIIbHBINA OTBET or3m0156.| orl 1056.| orl1mo56.| orlmoS56.
OtBeT, coxmep)kalluii HETOYHOCTH, 06. 06. 06. 00.
OIIMOKHU
Buvinonnenue camocmoamenvHvix
3a0anuil (pewienue 3aoay, Hanu-
canue pegpepamos, 0oknao, ycce ) om000156. | om00056. |om0oo56 |om00do506
1. | Pybescuwtiit KoHmpoib 00 30 b6annoe 00 10 o. 00 10 o. 00 10 o.
TECTUPOBAHHE ot 0- 1o 126. | or0-1046. | ot 0- 1o 46. | ot 0- mo 406.
KOJJIOKBUYM or0 10 186. | or0m066.| or0m066.| or0 10 606.
Hmozo cymma mekyuiezo u py-
0erIcH020 KOHmMpOoa 0o 706annoe 00 236. 00 236 00 246
IlepBbIii Tan (06a3o-
BbIi)ypOBeHb) — OLEHKAa «ymo0- | HE MeHee 36 0. | He menee 12 | He meHee 12 HE MEHEe
BJIETBOPHTEILHO» 6. 0 126
Bropoii JTan (mpoaBUHY- menee 70 0.
Tblﬁ)ypOBeHb) — OLIEHKa «XOpo- (51-696.) MeHee 23 0 MeHee 23 0 MeHee 240
10»
Tpertnii 3Tan (BbICOKMI YPOBEHb)
- OLIEHKA «OTJIHYHO» He meHee 70 6. | He meHee 23 | He MeHee 23 HE MeHee
0. 0 246
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Ipuiioxkenne 3.

KpnTepml OICHKH Ka4dYeCcTBa 0CBOCHUSA NUCHUIIJIMHBI

Bbamnel
N . | Pesynbprar .
(pedTHHTOBOM TpebGoBanus ypoBHIO C)OPMHPOBAHHOCTH KOMIIETEHIINH
OCBOEHUS
OLICHKH)
OOyuaromuiicsi OCBOWIJI 3HAHHSI, YMEHHUS ¥ HABBIKHA BXOJSLINE B COCTaB KOM-
METCHLIMM:
3auTeHo ITIKC-3. CrocobeH mpakTHYECKH MPUMEHSATh HaydHbIE 3HAHHS, MMEIOIIUE
(6e3 mpowe- | oTHOLIEHUE K PHU3HKE, OMOIOTHH, YKOJIOTHH, MEJUINHE, CTATUCTHKE, TEXHH-
62-70 IypHI CAaYM | K€ U TEXHOJOTHH JUIS BBISBICHUS W JICUCHHS 3a00JICBAaHUN W HApyIICHUH
3ayeTa) OpPraHOB M CHUCTEM OpPraHW3Ma YeJIOBEKAa, IPOBOIUTH OLEHKY COCTOSIHHS U
3¢ PEKTUBHO IKCILTyaTHPOBAaTh MEAMLMHCKOE 000OpydOBaHUE W MPHOOPHI,
paspabaTeiBaTh M 00eCneunBaTh yIpaBieHHEe MEAUIWHCKAMH HH()OpMAI-
OHHBIMHU CHCTEMaMH.
3auteno (¢ | OOyuaromuiica nposiBisieT komrnereHuuto [IKC-3, Ho He B ToJTHOM 00BeMe
36-61 NPOLEAYPOl | BXOJSIINX B MX cocTaB AeHcTBUN. OO0yJaromuiicss MOXKET JOIMYyCTUTh HEKO-
Cla4y 3a4e- | TOpble HETOYHOCTH, HETPyOble OMMOKH, 3aTPYAHATECS B U3I0KEHUH MaTe-
Ta) puaja, HO IpaBUJIBHO OTBEYATh HA 3a/1aBaeMble €My BOIIPOCHI.
MeHee 36
Saa He 3auTeHo | KommereHuuu He chopMupoBaHsl

«3aumeno» BBICTABIACTCS 06yqa}01ueMyc;I, MpOACMOHCTPUPOBABIIEMY IIOJIHOC, BCCCTO-
POHHECEC, OCO3HAHHOC MPABUJIBHOC 3HAHUC IMPOTPpaMMHOTO MaTcpHraia U HU3JIO0XKUBIIEMY OTBCT JIO-
T'M4HO, I'PaMOTHO, Y6CIII/IT6J'ILHO, I'OTOBOI'O K ﬂaﬂbHeﬁHleMy Hpoq)eCCHOHaHBHOMy COBCPUICHCTBO-
BaHHIO.

HpI/I OTBCTC O6y‘l&lOH.[PII>iCH MOKET JOIIYCTUTH HCKOTOPBIC HECTOYHOCTH, HCFPY6I>IG OH_II/I6KI/I,
3aTPYAHATHECA B CAMOCTOATCIIbHOM HU3JIOKCHUHN MaTCpuajida, HO IPAaBUJIbHO OTBCYATh HA 3a/1aBACMbIC
€MY BOIIPOCHI, B PE3YyJIbTATC HABOAAIIUX BOIIPOCOB C MOMOIIBIO NPCIIOAABATCIA UCIIPABIIATE OOITY-
IICHHBIC OIIMOKY ¥ HETOYHOCTH.

«He 3aumeno» MoxeT ObITh BBICTABICHO 00yYaroImemMycsi, 00Hapy>KUBIIEMY HEIOJHOE, He-
OCO3HaHHOE 3HaHME y4eOHO-IIPOrpaMMHOI0 MaTepuaia, JOMyCKarolleMy rpyOble OmnOKH, HECIO-
COOHOMY CaMOCTOSITEJIBHO M3JIOKUTh OTBET HA BONPOC, OTBEYAOLIEMY HEMPABUIBLHO MM HE Jal0-
[IeMY OTBET Ha 3aJaHHbIE BONPOCHL. J[eMOHCTpUPYEMBIil yPOBEHb 3HAaHUN HE MOKET OBITh IPU3HAH
JOCTaTOYHBIM I NPO(PEeCCHOHATBHOMN 1€ TETbHOCTH.
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