degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAaANOTEeXHUKHN U KOMIIBIOTEPHBIX
TEeXHOJIOrui

E.A. beasinko

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: ApPXUTEKTYpa COBPEMEHHBIX BUPTYaJIbHBIX MAIINH
110 HANIPABJICHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: PannorexHuka 1 KOMIBIOTEPHBIE TEXHOJIOTUU

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadempa MUKPOIPOIIECCOPHBIX TEXHOIOTHIA B MHTEIUICKTYIBHBIX CHCTEMAX

yTpaBiIeHUS
Kypc: 4
KBaJIMpUKALS: GakanaBp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
7 (ocennwuil) - luddepeHnpoBanHblii 3a4eT

8 (BeceHHuit) - Jxk3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 gac.
cemuHapsl: 30 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrostensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au4. ex.: 3

[Iporpammy cocrasuin: E.A. I'aBpuH, accucTeHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl MUKPOIPOLIECCOPHBIX TEXHOIOTUN B HHTEIUIEKTYaIbHBIX CHCTEMax
ympasnenus 29.04.2021



AHHOTANMA

Kypc «ApxuTekTypa COBpeMEHHBIX BUPTYaJbHBIX MaIMH» pa3paboTaH C IENbI0 MO3HAKOMHUTD CITyIIATelIeH C
0COOCHHOCTSIMH TIOCTPOCHHUSI COBPEMEHHBIX Cpell HCIIOIHEHWs Ha mpuMepe s3bika Java um JavaScript

(OpenJDK, ART, V8, JavaScriptCore, SpiderMonkey). B kypce paccmarpuBaroTcs TEXHUKH MOCTPOCHUS

3G GEKTUBHBIX MHTEPIPETATOPOB/KOMITHIISITOPOB,

usyuatorcst ocobennoctun JIT- u  AOT-kommunsiun

AUHAMHWYCCKHUX SA3BIKOB, a4 TAKKC BO3MOXKHOCTHU IMapalJICJIN3allu BbIIIOJIHCHU A J avaScript—nporpaMM.

1. leau u 3apauu

Meap AUCUMNIMHBI

Ilenp Kypca — TMO3HAaKOMUTH CIyIIaTelded € OCOOCHHOCTAMH IIOCTPOCHHUS COBPEMEHHBIX Cpel
UCHONHEHUs1 Ha mnpumepe s3bika Java u JavaScript (OpenJDK, ART, VS8, JavaScriptCore,

SpiderMonkey).

3agauu AU CHUILIHHBI

* paccMOTpPETh TEXHHUKH MOCTPOCHHS dPPEKTUBHBIX HHTEPIPETATOPOB/KOMIHISTOPOB;

*  myuuth ocobeHHocTH JIT- 1 AOT-kOMIUIAIIMK TUHAMAYECKUX SI3BIKOB, & TaKKe BO3MOXKHOCTU
napajuiein3aluy BelnoiHeHus JavaScript-nporpamm.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 Criocoben oCyIiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyert 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEMCTBUS IO PELIEHUIO 3a1a4U

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOUpaeT
nHpOopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IOCTaBICHHON
3a7a4n

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHThl PELICHUS
3a]1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(hopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOBMOXKHBIX BApUAHTOB PELICHUS 3a1a4H

YK-2 Cnocoben onpenensite Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATH
OINITHMAJIbHBIE CITIOCOOBI UX PELICHUS, UCXO/IS H3
JEHCTBYIOIHX ITPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTpaHUYCHUHI

VYK-2.1 ®opmynupyeT COBOKYMHOCTb B3aUMOCBS3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHKCHHUE. Omnpenenser
OXHJIa€MbIE PE3yJIbTaThl PEIICHUS TIOCTABICHHBIX 33134

VK-2.2 IIpoektupyeT peleHue KOHKPETHOW 3ajJadu
MPOEKTa, BBHIOWpAs ONTHUMAIBHBIA CHOCOO €€ pelleHHs,
UCXOAsl M3 JEHCTBYIOIIUX MPABOBBIX HOPM U HMMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-1 CniocobeH npuMeHSTh
(dyHIaMeHTalIbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJyYEHHBIX PE3yJbTaTOB

OIIK-2 CnocobeH ucronb30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IS TeIBHOCTH, COOTIoas
TpeboBaHu HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
MaTeMaTH4YecKue METOAbl W MPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHWs  HAay4yHBIX  337ad = B

npodeccruoHanbHOM 00IacTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS MHPOPMALMOHHOU
0e30MmacHOCTH




OIIK-4.1 Brnageer weTromaMu Hay4HOTO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3a/1a4 MPoQeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33/1a4

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOH, TEXHOJOTHYECCKOMN)
nHpopMaIun

I1IK-1.1 Bnameer  gyHIaMeHTanbHBIMH  TIOHSTHIMH,
3aKOHAMU ¥ TEOPHUSIMU COBPEMEHHOU (DU3UKH

[IK-1.2 Hmeer ryOokoe 3HaHME W MOHMMaHUE Oa30BBIX
MaTeMaTHYEeCKUX JUCLUILUIMH

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOU 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYUYHBIX OOBEKTOB U CHCTEM

I[IK-1.4 VYmeer cTpOUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUN B

[MK-1 CriocoGeH mi1aHupoBarh U MPOBOAUTH
COOTBETCTBYIOLINX HAYYHBIX 001aCTIX

Hay4YHbIC SKCIIEPUMEHTHI (B U30paHHOM
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHaIMTHYECKHE U UMUTAITMOHHEIC)

[K-1.5 Bnmageer HaBbikamMu 0Oe30MacHONM pabOTBl €
COBPEMEHHBIMH  HAay4YHbIMH TNPHOOPaMH H  JIPYTUM
IKCHEPUMEHTAIBHBIM 000pYJ0BaHUEM

UCCIICA0BaHUS
[IK-1.6 3HaeT ocHOBHBIC NpaBWiIa MOBEACHUA U PabOTHI B

COBpPEMEHHOI Hay4YHO# abopaTopun

[IK-1.7 Coocoben omneHuBath TpedyeMbie pecypchl
(MarepuanbHbIe ¥ BPEMEHHBIC) [UId IUIAHUPOBAHUS H
HPOBE/ICHUS] HAyYHOTO SKCIIEPUMEHTA

[IK-1.8 Brnageer HaBbikamMu pabOTHI C COBPEMEHHBIMHU
SI3bIKaMU [IPOIPaMMHMPOBAHUS U IPOrPAMMHBIMU ITaKETaMU
JUISl HAYYHBIX pacyeToB

[IK-4.1 3naer yncieHHbIe MOPSIIKN BEITUYHH, XapaKTEPHBIX

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

NPUMCHUMOCTDB UCITIOJIB3YCMBIX MCTOJAUK U

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
METO/IOB

OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOAENEN

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI

3HaTh:
- OCHOBHBIE METO/IbI IPOrPAMMHUPOBAHUS, IPUMEHAEMBIE NIPH Pa3pabOTKe BUPTYAIbHBIX MAIlINH;
- METOABI MPOTPaMMHON Pean3aliy CIOKHBIX CTPYKTYP JaHHBIX U aITOPUTMOB;
- METOJBI pa3pabOTKH BUPTYAJIbHBIX MAIIMH U KIIOUEBBIC aJITOPUTMBI.
YMETb:
- OLEHMBATh CJIOKHOCTb MMIUIEMEHTALMU BUPTYaJbHBIX MAIIMH W IPOBOAUTH OLIEHKHU CIOKHOCTH
peanr3anny aaropuTMOB;
- IPOrpaMMMpPOBaTh pa3IMYHblE KOMIIOHEHTbI BUPTYaJbHbIX MAIIMH.
BJIaJIETh:

- TCOPETHYCCKHUMHU 3HAHUSMH B OOJACTH BUPTYaJbHBIX MAIIMH M YMETh NPUMEHSTH 3TH 3HAHUS Ha
MPaKTHKE;
- IPAaKTHYECKUMH HAaBBIKAMU 10 IPOrPAMMHUPOBAHUIO BUPTYaIbHBIX MAIIIUH.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA




TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 WNHTepnperaTopsl 8 8 8
2 OnTuMHU3aLnu B HHTEPIIPETaTOPax 7 7 7
3 Amtokaropsl 1 cOopka Mycopa 8 8 16
4 JIT Komnunstopst 7 7 14
Hroro yacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.
4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 7 (OceHnuii)

1. MaTepnipeTaTopsl

Beenenne. Ilonstue wuHTEprpeTranny, BUABI HHTEPHpETaTopoB. HHTepnpeTupyeMbie —S3bIKa
[IPOrpaMMUpPOBaHUs. ApPXUTEKTYypbl COBPEMEHHBIX HHTeprperaropos. IIpocroit mHTEepmperarop,
HWHTEPIPETATOp KOMIMIMPYIOLIETO THIA. AnroputM paboTel mHTEepoperaropa. [ocromHcTBa U
HEIOCTaTKU UHTEPIIPETATOPOB.

2. OnTrMHU3alyy B UHTEpIpETaTopax

OO0miee moHsATHE OoMTUMM3AIMK OaiT-kofa. OnpeseeHne HeOOXOMUMOCTH ONTHUMH3AINH (YHKITUH.
Hcnonb3oBaHWe  CTAaTHCTUKH  BBIMOJHEHHA  KOJAa  IPH  KOMIIHJISALIMU. OnTuMu3anus
NPOU3BOAUTENBHOCTH. JuHamuyeckue ontumuzanuu. [IpensaputenbHble ONTUMU3ALNH.

Cemecrtp: 8 (Becennuit)

3. AnnokaTtopsl u cOOpKa Mycopa

PydHoe m aBTOMarudeckoe ynpapicHHE MaMsThIO. YTeuka MaMsaTh. MexaHu3Mbl COOpKH Mycopa:
OCHOBHBIC NMPUHIIHUIIBL, TOCTHKUMOCTh 00beKkTa. CTpateruu cOOpku Mycopa. TpeboBaHUs K SI3bIKY U
cucreme. [Ipo6aemMsl ncronb3oBanus. JJOCTOMHCTBA M HEIOCTATKH, AIbTEPHATUBBI.

4. JIT KoMnuisiTopsl

Kommunsiiiuss mo mepe BbmonHeHus (Just in Time). Knaccudeckuit mMOmXom: KOMIMIISIIHS
MeTonoB/dyHkiuid. Tpaccupyromas xommuisius. Ckopocth kKoMmwisanuu. CHEKyIsTHBHOE
BbinonHeHue kona. [Ipodnemst JIT koMmnuasTopos.

5. Onucanne MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

— HeoOXoJuMoe 000pyI0BaHUE JUIS JICKIHH | KOMIIBIOTEP B MPOEKTOP
— Heobxommmoe mporpammuoe obecrieuenne: MS Office Power Point.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa




1. Steven Muchnick “Advanced Compiler Design and Implementation”
2. Flemming Nielson “Principles of Program Analysis”
3. Riinger, Gudula (2006). "Parallel Programming Models for Irregular Algorithms"

JlononHuTEIbHAS IUTEPATypa
1. Fox, Geoffrey; Roy Williams; Paul Messina (1994). “Parallel Computing Works!”
2. Shin, J.; Hall, M. W.; Chame, J. (2005). "Superword-Level Parallelism in the Presence of Control

Flow"
3. Benjamin C. Pierce “Types and Programming Languages”

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

* Crannmapr ECMA-262 5.1 http://www.ecma-international.org/ecma-262/5.1/
» Kannmunarckas auccepranus «Adaptive Optimization for Self»
http://hoelzle.org/publications/urs-thesis.pdf

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTAlUN.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)
[Nocemenue neknuii ¥ caMocTosTeNbHast pabora ¢ aureparypoi. CamocTosiTenbHas paboTa BKIIOYAET

B ce0sl: uTeHHE M KOHCIIEKTUPOBAaHHE PEKOMEHJIOBAHHOM JIUTEpPATyphl, IPOCMOTP UHTEPHET-PECYPCOB
10 TEeMaTUKe Kypca, HOATOTOBKY K OTBETaM Ha KOHTPOJIbHBIE BOIIPOCHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadempa MUKPOIPOIIECCOPHBIX TEXHOIOTHIA B MHTEIUICKTYJIBHBIX CHCTEMAX

yTpaBiIeHUs
Kypc: 4
KBaJIMpUKALUS: GakanaBp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
7 (ocennwuil) - luddepeHnpoBaHHblii 3a4€T

8 (BeceHHuit) - Jxk3aMeH

Pa3zpatGoTunk: E.A. I'aBpuH, aCCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

YK-2 CriocoGen onpenensiTe Kpyr 3a1a4d B
paMKax OCTaBJICHHOM LENH U BBIOMPATh
OINITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUI

VYK-2.1 ®opmynupyeT COBOKYHHOCTh B3aWMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJICHHOW 1enu  paboThl,
o0ecreynBaroImnX ee JIOCTH)KEHHE. Ormpenenser
OKUJaeMbI€ PE3YyNIBTaThl PEIIEHHUS TOCTABICHHBIX 3a/1a4

VYK-2.2 TIIpoektupyer peuieHHE KOHKPETHOW 3ajadu
MpOEeKTa, BBIOMpas ONTHUMAJBHBIH CHOCOO ee peLIeHHs,
UCXOAsl U3 NEHCTBYIOLUX MPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHAIBHOMN JIeATeIBHOCTH

OIIK-1.1 CrocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuaTb IIyTH €€ PEeLECHUs

OIIK-1.2 CnocobeH CcTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocobeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIbTaTOB

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHbBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
MPOrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeTENILHOCTH, COOTIOnas
TpeboBaHUsg MH(YOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYI0 TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne Al pelICHUs  HAyYHBIX  3aJad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (HJIIH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJHBIX 3329

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO TIOMCKA H
MHTEJUJIKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoOHaNbHON AEATEIbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pabOTHl C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMU CETAMU C LIEIBIO MOMyYEHUsI, XpaHEHUS U

[IK-1 CnocoGeH mi1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEIMETHOM 001acTH) U (M) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)

McoTmATTARATOMAA

00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopMannun
[IK-1.1  Bnageer  ¢yHAaMEHTANbHBIMH  MOHATHUSIMH,

3aKOHaMHM M TEOPUSIMH COBPEMEHHOH (pHU3HuKH

[MK-1.2 Mmeer rnyOokoe 3HaHWE W IMOHHMaHUE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

[IK-1.3 Brnageer KynpTypoil IOCTAaHOBKM HAyYHOW 3aJ1aud U
MOZIEIIMPOBAHUS €CTECTBEHHOHAYUYHBIX OOBEKTOB M CHCTEM

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU IS
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SIBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JIaCTIX

[IK-1.5 Bmameer HaBbikamMu 0Oe30macHON pabOTHl ¢
COBPEMECHHBIMH  HAy4YHbIMH [pHOOpaMH H  JPYyTUM
AKCIIEPUMEHTAIIEHEIM 000pYy/I0BaHUEM




FITVIVNICOYEL IS VT IV

[IK-1.6 3HaeT ocHOBHBIC TMpaBWiIa TOBEJCHUS U pabOTHl B
COBpPEMEHHO Hay4HO# 1abopaTopun

I[IK-1.7 Cnocoben orneHuBarh TpeOyeMble  pecypchl
(MaTepuasbHbIe ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
MPOBEICHUS HAYYHOTO SKCIIEPUMEHTA

[IK-1.8 Brnameer HaBbIkKamMu pabOTHI C COBPEMEHHBIMU
SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh o N
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00nmacTu

MPUMCHUMOCTD HUCIIOJIB3YEMbIX MECTOJUK U
MCTOO0OB

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOesei

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare m3ydeHHs AUCUUIUIMHBI «APXUTEKTYypa COBPEMEHHBIX BHPTYAJIbHBIX MALIMH» OOyYaroLIHics
JIOJKEH:

3HATb:

- OCHOBHBIE METO/IbI IPOrPAMMHUPOBAHUS, IPUMEHAEMBIE NIPH Pa3pabOTKe BUPTYAIbHBIX MAIlINH;
- METOABI MPOTPaMMHON Pea3aliy CIOKHBIX CTPYKTYP JaHHBIX U aITOPUTMOB;
- METOJBI pa3pabOTKH BUPTYAJIbHBIX MAIIMH U KIIOUEBBIC aJITOPUTMBI.

yMeThb:

- OLEHMBATh CJIOKHOCTb MMIUIEMEHTALMU BUPTYaJbHBIX MAIIMH WU IPOBOAUTH OLIEHKH CIOKHOCTH
peanr3anny aaropuTMOB;
- IPOrpaMMMpPOBaTh Pa3IMYHblE KOMIIOHEHTbI BUPTYaJIbHbIX MALIMH.

BJA€Th:

- TEOPETHYECKHUMHU 3HAHUSMH B OOJACTH BUPTYaJbHBIX MAIIMH M YMETh NPHUMEHSTH 3TH 3HAHUS Ha
MPaKTHKE;
- IPaKTHYECKUMH HaBBIKAMU 10 IPOIPAMMHUPOBAHUIO BUPTYaIbHBIX MAIIIUH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromUMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HayaJie 3aHsATHS 110 TEME MIPOLUION JICKIUH UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB IS cAa4H AU PepeHIMPOBAHHOTO 3auéTa:

. [lonsATHE HHTEPIIPETALINHU, BUbI HHTEPIPETATOPOB.

. MaTepnpeTupyemMsbie s3bIKa MPOrpaMMHUPOBAHHUS.

. APXUTEKTYpbl COBPEMEHHBIX HHTEPIIPETATOPOB.

. [IpocToii nHTEpHIPETaTOP, MHTEPIPETATOP KOMIMIMPYIOLIETO THIIA.
. Anroput™ paboThl HHTEPIPETATOpA.

. JIOCTOMHCTBA U HEAOCTATKN HHTEPIIPETATOPOB.

. [Tousgte onTuMu3anuii 0aiT-Koaa.

. HeobxonumocTts ontumuzanuu QyHKIHH.
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. OnrruMu3anust MpOU3BOIUTEINBHOCTH.
10. JIuHaMHu4eCKre ONTUMU3AIUH.
11. IIpenBapuTenbHbIC ONTUMUBALINY.



[TepeueHb KOHTPOIBHBIX BOIPOCOB [UIS CIAYH YK3aMeHa!

. PydHoe ynpaBsneHne namsralo.

. ABTOMaTHueCcKOe yIpaBlIeHUE MaMATHIO.

. YTedka nmaMsrTu.

. MexaHu3MbI cOOpKH Mycopa.

. Crpareruun c6opku Mycopa.

. TpeGoBaHUS K S3BIKY U CHCTEME.

. [TpobGremb! Hcronb30BaHUsI COOPIIUKA MycOpa.
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. JloCTOMHCTBA M HEIOCTATKH COOPIIMKA MyCOpPa, aJIbTEPHATUBHI.
9. Komnussiiust mo mepe BoimosHenus (Just in Time).

10. Knaccuueckuii moaxo/: KOMIWISIUS METOOB/PYHKITHIA.

11. Tpaccupyromias KOMITHUIISIHS.

12. CkOpOCTh KOMIUIISIIHH.

13. CriekynaTUBHOE BBIMOJTHEHHUE KOJA.

14. TIpo6nems JIT koMmounsTopos

[Tpumeps! OMIETOB K dK3aMeHy

buner Nel
1. Py4Hoe ynpaBieHne namsrhlo.
2. CKOpOCTh KOMIHJISLIMY.

buner Ne2
1. ABTOMaTH4eCKOe yrpaBieHHe MaMsThIO.
2. [Mpo6nems! JIT KoMIHIAATOPOB

Kpurepun onennBanus

Onenka otnuano (10) BeICTaBIsIeTCS CTY/ACHTY, IOKAa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3HPOBaHHbIE,
DIyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUIUIMHBL, TPOSIBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
obnacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKHM IMPUMEHATh UX Ha MPAKTHKE MPH
pEIIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPaBUIBHOE 000CHOBAHNE PUHSTHIX PEILICHHA.

Onenka ominyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTH3UPOBAHHBIE,
IyOOKHe 3HaHUS yueOHOU MporpaMMbl AUCHUIUIMHBI U YMEHHUE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U IIPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.

Onenka oTAMYHO (8) BBICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBaHHbIE, [ITyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3a]1a4, IPaBHJIbHOE 000CHOBAaHHUE MPUHSATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaAMH.

Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OI_IGHKa XOopo1Io (6) BBICTABJIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT MATCpHajl, r'paMOTHO U IIO
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO OOITYCKACcT B OTBETEC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Ouenka xopomio (5) BBICTAaBISAETCS CTYAEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'PaMOTHO U IO
CYILLIECTBY M3JIAaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.

OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH Oa30BBIX MOHSITHMH,
HapyULIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH NIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTEIbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWM, JOMycKaloulemMy OmHOKH B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.



OueHka HEYIOBJICTBOPUTEIBHO (2) BBICTABISICTCS CTYACHTY, KOTOPBIH HE 3HaeT OoJblieil 4acTu
OCHOBHOTO COJCp)KaHUsI y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(OpMYIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33]1a4.

OueHka HeyaoBIEeTBOPHTENLHO (1) BBICTABISICTCS CTYACHTY, KOTOPBI HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

HuddepeHpoBaHHBIN 3a4€T U SK3aMEH MPOBOISATCS B YCTHOH (Gopme.

[Ipu mposenenun auddepeHurpoBaHHOro 3auera oOydaromemycsi npepocrasmsercs 20 MUHYT Ha
noAaroroBky. Onpoc 00yvaromerocsi mpoBoanTcs B TeueHue 30 MUHYT.

ITpu mpoBexeHNH yCTHOTO 3K3aMeHa oOydarolieMycs mpeaocTasisiercss 1 yac Ha moarotoBky. Ompoc
oOyyaromierocs o OuieTy Ha YCTHOM 9K3aMEHE HE JJOJDKEH MPEBBIIATh IByX aCTPOHOMUYECKUX YaCOB.
Bo Bpems npoBeaenus auddepeHunpoBaHHOrO 3aueTa 1 9K3aMeHa 00yJaroIUecs: MOTYT HOJIb30BaThCs
POrpaMMOM JUCHHUIUINHEL, a TAKKE CIIPABOYHOM JIUTEPATYPOM, BBIYUCIUTEIBHON TEXHUKOUN U MpoUee.



