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AHHOTANMA
Kypc «llapamnensHbie METONBI CYNMEPKOMITBIOTEPHBIX BBIYHCICHHUID CBSI3aH C CaMBIMH COBPEMEHHBIMHU
TEHJEHIUSMHU Pa3BUTHs BBIYUCIWTEIHHON TEXHUKHU. B HEM paccmaTrpuBaroTCAd TEXHOJIOTUH MapajiIebHOTO
MIPOTPAMMHPOBAHUS TSI BEIYMCIUTEIBLHBIX CHCTEM C OOIIeH pacrpeneneHHoN maMsIThio Ha ocHOBe OpenMP,
MPI, Cuda u np.
Bonbioe BHUMaHME yJiensieTcsl mapayuielIbHBIM ajIropuTMaM JTUHEHHON anreOphl, MaTeMaTHIeCKol (PU3UKH,
METO/IOB onTuMmm3anuu. M3ydaercs 3PQGEKTHBHOCTh HMX TNapajieIbHOW pealu3aliil Ha COBPEMEHHOM
BBIYHCIIUTEIIFHOM KJIacTepe.
B pamkax kypca CTyJIeHTHI BHEIIOJTHSIOT MPAKTHYECKUE 3aJaHus 0 pealn3alui BEIOpaHHBIX MapaiiebHbBIX
QITOPUTMOB U UCCIICIOBAHHIO WX MapauiedbHON 3 (HEKTUBHOCTH.

1. lean u 3apa4un

Henp AucoMnInHBI
- (popMHUpOBaHUE Y CTYJCHTOB 3HAHUI M HABBIKOB PAaOOTHI C MapauIeIbHBIMU ANTOPUTMAaMH JIMHEHHON
anreOpbl, MaTeMaTHYecKoW (U3UMKM, METOAAMH ONTHUMH3ALMH;, TEXHOJOTHSIMHU MNapajlieIbHOTO

IPOTrPaMMHPOBAHMS ISl BBIYMCIUTENBHBIX CHCTEM C OOINEl pacrpeleseHHOW NaMAThbl0 Ha OCHOBE
OpenMP, MPI, Cuda u gp.

33]13‘[1/[ JAUCHUIIINHBI

- OCBOGHHE CTyJACHTaMU 0a30BbIX 3HAHWU (TIOHATHH, KOHIICTIUH, METOJOB M MOjeJcH) B obnacTu
pa3paboOTKM  TapajuIeNbHBIX  YUCJICHHBIX  METOAOB KAk  JINCOUIUIMHBL,  00ECIeYnBaromeit
TEXHOJIOTUYECKIE OCHOBBI COBPEMEHHBIX MHHOBAITMOHHBIX cep JAeATEIbHOCTH;

- MPUOOpPETEHNE TEOPETUICCKIX 3HAHMHM M MPAKTUYECKHX YMEHHI W HaBBIKOB B 001acTH pa3paboTKu
napauIeJIbHBIX YUCICHHBIX METOJIOB U aJITOPHUTMOB;

- OKa3aHWe KOHCYJAbTAMHd W TOMOIIM CTYOCHTaM B MPOBEACHUH COOCTBEHHBIX TEOPETHUECKHX
UCCIIEOBAaHUN M NX MPAKTHYECKON peann3aliy B 00JacTH NapajiebHbIX BBIYHCICHHH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Koz 1 HanMeHOBaHKE KOMIIETEHIIUU WHauKaTopbl JOCTUKEHMSI KOMIIETEHIIUN
OIIK-3 CriocoOeH BbIOUpaTh U (MITH) OIIK-3.4 Bnaneer aHaIUTUYECKUMH U BBIYUCIUTEIbHBIMU
pa3palarbiBaTh MOAXOAbI K PELICHUIO THIOBBIX |METOJAMHU PEIIECHHS, IIOHUMAET U YYUTHIBAECT HA NPAKTHKE
Y HOBBIX 337124 B 001acTH HHQOPMATUKH U TPaHULIBI IPUMEHUMOCTH IIOJIy9aeMbIX PELICHUN
BBIYHCIIUTEILHON TEXHUKH, YIUThIBAs OIIK-3.5 CnocobeH aganTupoBarh 3apyOeKHbIE KOMILIEKCHI
OCOOEHHOCTH U OTPaHUYEHUS PA3JIUYHBIX o0paboTkn  uWHGOpMAMM U ABTOMAaTU3UPOBAHHOTO
METOAOB PCHICHUA MPOEKTUPOBAHUS K HYKAAM OTEUECTBEHHBIX MPEITPUATHIA

[IK-2.1  3naeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIbCKOM
JEATENIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (PHIIOCO(UN U METOJIOIIOTHU HAYKH;
3HAHHEM METOJIOB HAyYHBIX MCCIEIOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbIH

[IK-2.2 YMeeT NMpUMEHATH MONy4YEHHBIE 3HAHUS B 00JacTh
($yHIaMEHTaIbHBIX HAYYHBIX OCHOB TEOPUHU WH(POpMALUU H
pemarb CTaHIApPTHBIE  3a/auHl B COOCTBEHHOM
HAy4YHO-HCCIIEA0BATEILCKOM eI TEeNFHOCTH

MaTeMaTHU4eCKUI arrmapar u aJirOpuTMbI,

[IK-2.3 Nwmeer MIpaKTUYECKUN OIIBIT
COBpPEMEHHbIE .

Hay4YHO-HCCIICIOBATENILCKOW  AEATENBHOCTH B 00JacTu
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE .

UH(POPMALIOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOT U
TEXHOJIOTUH

[1K-2.4 Bnageer MeTonaMu U alropuTMaMH pelleHus 3a1a4y
uuppoBoii 00pPabOTKKM CHUTHAJIOB, WCIOJNB30BAHUS CETH

Wnrepner, AHHOTHPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
HUCTOYHUKAMU

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS




11RK-D DJIdACCT HdBbIKAMU yqacrm{ B H'dy‘-ll—lblx
JCKYCCHSIX, BBICTYTUICHHUS C COOOIIEHUSIMH U
JIOKJIaJaMU yCTHOTO, MUCbMEHHOTO U
BHUPTYaJIbHOTO (pa3MelieHue B
MH()OPMAIIMOHHBIX CETSIX) XapakTepa,
MPECTaBICHHS MAaTePHaiOB COOCTBEHHBIX
HCCIIEIOBaHUH

[MK-3.2 Ymeer BecTH KOPpPEKTHYIO JHMCKYCCHIO B 0O0JacTH
WH(POPMALIMOHHBIX TEXHOJOTWM 3aJaBaTh BOIPOCH U
OTBEYaTh Ha IIOCTABJIIEHHbIE BOIPOCHI N0 TEME HAy4YHOU
pabotbl

[IK-3.3 MMeer mpakTHYECKUH OMNBIT Y4acTHsl B Hay4HBIX
CTyI€HYECKHX KOH(EpeHUUSAX, OYHBIX, BUPTYAJIbHBIX,
3a0UHBIX OOCYXIEHHUSIX Hay4YHbIX MpoOieM B objactu
MH(OPMAIMOHHBIX TEXHOJIOTHl

IIK-1 I'0TOB K BK/IIOYEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIENOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOM
obyiacTy Mpo(heCCUOHATBHOM IEATEILHOCTH

[MK-1.1 3HaeT OPUHIUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHamM3a TIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIaJECT HABBIKAMH IIOATOTOBKU
Hay4yHbIX  0030poB,  myOnukanuii,  pedepatoB  u
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

[IK-1.2 YMmeer pemarp Hay4dHbIE 3aJa4d C TOHUMaHUEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
IPOrpaMMHOTO O0ecHedeHus B CBA3UM C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIMKON

[IK-1.3 Hmeer mnpakTU4YEeCKUH ONBIT BBICTYIUIECHUA H
HAyYHOW apryMeHTalUy MpH aHajiu3e OOheKTa HAyYHOH M
npo¢ecCHOHANBHON eI TeNbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4aIOIINecs JOIKHbBI

3HATb.

YMETB:

- (yHzameHTanbHBIC TOHATHS, 3aKOHBI, TEOPUH MapaJUIeIbHBIX alTOPUTMOB W pacHpeAciEHHBIX
BBIYHCIICHUIA;

- COBpPEMEHHBbIE NPOOJIIEMBl COOTBETCTBYIOIIMX pAa3leloOB JMHEWHOW anreOpbl, MaTreMaTH4eCcKOM
(bU3UKH, AUCKPETHON ONTHMH3ALINY;

- OCHOBHBIE CBOMCTBA COOTBETCTBYIOIIMX MaTeMAaTHUYECKUX OOBEKTOB;

- HOBEHIIIME YHCIICHHbBIC METO/Ibl A(P(PEKTUBHOTO PEIICHHUS 3a]a4 JIMHEHHON anreOpbl, MaTeMaTniecKoi
(U3MKH, TUCKPETHON ONTHMU3ALINY;

- TIOCTaHOBKY IpoOieM yBenndeHus >(P(EeKTUBHOCTH MapajulesbHBIX BBIYMCICHUM B 3agadax
JMHEWHOM anredppl, MaTeMaTH4ecKoi (PU3KMKH, TUCKPETHON ONTHMHU3ALINY;

- QHAJUTUYECKUE M YUCJIEHHBbIE MOAXOABI U METOIbl Ul PEIIEHUs TUIIOBBIX IPUKIAIHBIX 3aiad
JUHEHHOU anredppl, MaTeMaTu4ecKoi (PU3UKH, AUCKPETHON ONTHMU3ALINH.

- IIOHSTh IIOCTABJICHHYIO 3a/1a4y;

- HCIIONB30BaTh CBOM 3HAHMS Ul pelleHUs (yHAaMEHTAIbHBIX W NPUKIAAHBIX 3a7ad JIMHEHHOMN
anreOpbl, MaTeMaTHUECKOW (U3UKH, TUCKPETHON ONTHMHU3AIINY;

- OLIEHUBATh KOPPEKTHOCTh TOCTAHOBOK 33]1a4;

- CTPOro JI0Ka3blBaTh UM ONPOBEPIaTh yTBEPAKICHUE;

- CaMOCTOSTEIBHO HAXOAUTH AJITOPUTMBI PEIICHUS HA MapauIeIbHON BBIYUCIUTENBHON TEXHUKE 3a7a4
JTUHEHHOW anreOpbl, MaTeMaTH4eCKoW (U3WKH, JUCKPETHOH ONTUMH3AIMH, B TOM 4YHCIE H
HECTaHJAPTHBIX, U IPOBOAUTDH UX aHAIIU3;

- CaMOCTOSITEIbHO BUETh CJIEACTBUS IOJIyYEHHBIX PE3Yy/bTaTOB;

- OTpeAeTATh HA0OP CPEACTB, MOTYIIUX OBITH HHCTPYMEHTOM HCCIIEIOBAHUS 3a7a4 JTMHEHHOH anreOphl,
MaTeMaTH4eCcKol (PU3UKH, TUCKPETHOW ONTUMU3AIUH;

- TI0JIB30BAThCSI CIIPABOYHOM JIUTEPATYPOH HayYHOTO M MPUKIIAJAHOTO XapakTepa Ajs OBICTPOro MOoucKa
HEOOXOAMMBIX MaTeMaTHUECKUX ¥ TEXHUYECKUX JTAHHBIX U aITOPUTMOB;

- IaBaTh HKCIEPTHYIO OLECHKY (PMHAIIBHBIM PE3yJbTaTaM peIICHUsI.

BJIAJIETh:




- HaBBIKAMM OCBOCHHS O0JIBIIOr0 00beMa HH(POPMAIMK U PELICHNUS 3a/1a4 JUCKPETHOW ONTHMHU3AINH;

- HaBbIKAMH CaMOCTOATEIBHOM paboThl M OCBOCHUS HOBBIX AUCLUILINH;

- KyJIBTypOH NOCTAHOBKH, aHQJIN3a U PEIICHHS MAaTeMaTHYeCKUX M NPHUKIAIHBIX 3a1ad, TpeOyIomux
JUIsL CBOETO PEIIECHUs HCIOJB30BaHUS MAaTeMAaTHYECKHX IOJAXOJOB M METOIOB paclapajuieIuBaHUs
BBIUMCIICHUH M METO/IOB JIMHEHHOM anreOphl, MaTeMaTnieckoi pU3uKH, JUCKPETHON ONTUMH3AIINY;

- IPEAMETHBIM SI3BIKOM pACHpeIelEHHBIX BBIYUCICHUH W HABBIKAMU I'PaMOTHOIO ONMCAHMS PEHICHUS
3a[a4 U [IPEJCTABICHUS [10JyYEHHBIX PE3yJbTaTOB.

- HaBbIKAMHM KOMIIBIOTEpHOW 00paboTku WHGpOpMaLUU - pa3padOTKM COOCTBEHHBIX MPOTPaMM st
HapayIeTIbHbBIX BHIYNCIUTEIBHBIX CHCTEM, a TAK)KE OCBOEHHEM T'OTOBOTO MIPOrPAMMHOI0 00eCIeYeHus!.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

MHOTrOnpoIeccopHble  BHIYUCIUTENbHbIE
CHCTEMBI. BEIUMCIIMTENILHBIE CHUCTEMEI C
o0leld  maMsaTblO.  BbBIYHUCHUTEIBHBIE
CHUCTEMBI C PACHPEICICHHON NaMAThIO.

[apamienbHble METOJIBI
BBIYMCIIUTENBHON Maremartuku. [Ipsmble
METOJBl PEHIEHUS] CUCTEM JIMHEWHBIX
2 ypaBHeHH. MTepannoHHBIE  METOABI 10 10
pELICHNs] CUCTEM JIMHEWHBIX YpPaBHEHUI.
[TapannensHple  METOABI  JIMHEHHOTO
MPOrpaMMHPOBAHUSI.

3ajauu  AMCKPETHOM ONTUMU3ALUM U
METOJ JUHAMHUYECKOTO
porpaMMHpOBaHus. MeTon BeTBEd U

3 10 10
rpanun. [lapamiensHble MeTOABI  AJIS
pereHus 3a7a4 JACKPETHOU
ONITUMU3ALIH.
Nroro yacos 30 30
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)

1. MHoOronporeccopHble BBIYMCIUTEIbHBIE CHCTEMBL. BBIYHCIHTENBHBIE CHCTEMBI C 0OOIIeH
NaMsAThI0. BEIUMCIUTEIBHBIE CUCTEMBI C PACTIPEACICHHON NaMSIThIO.

Knaccudukanuss MHOTONPOLIECCOPHBIX BBIYMCIUTENBHBIX CHCTEM. APXHUTEKTYypel C oOmed u
pacnpeneneHHoit mamsaThio. CraTHueckuil W IWHAMUYecKWd mapamienu3Mm. [lapannenbHbie
Bbuncienusi. OCHOBHBIE TMOHATHS: TapajuienbHas 3(PQEeKTUBHOCTh, YyCKopeHue. M3mepeHue
napajuieiIbHON POU3BOAUTEIIBHOCTH.




[IpousBonbHeli moctyn k mamsitH, PRAM apxwurekrypa. Ilporpammusiii maTepdeiic OpenMP.
[IporpammupoBanue B s3pikax C wu Fortran. Ilpoueccel, BbUKUCIUTENbHbIE HHUTH, IOTOKH.
CuHXpOHHM3aLUs IOCTyNA K 00IUM JTaHHBIM, ceMadopsl. [Ipumeps! nporpamm.

BeraucnurenbHbIe CUCTEMBI C pacipesesieHHol maMsaThio. Knactepsl. IIporpammusbiii uaTEpdeiic
MPI. OcHoBHbIC TUNBI (YHKUMH: MHALOUAIA3ALUS BBIYUCICHUH, apHbIe OOMEHBI, KOJUIGKTUBHBIC
oOmeHsbl, 6apbepsl. [IpuMeps! porpamm.

2. IlapannenpHble METOABI BBIYHUCIUTENBHON MareMaTukd. IIpsmMbple MeETOmbl pPEIIEHUs CUCTEM
JINHEWHBIX YypaBHEHMU. HTepalMOHHbIE METOABl PEIICHUS CHUCTEM JIMHEWHBIX YpPaBHEHMII.
[TapannenbHble METOABI IMHEWHOTO MPOTPaMMHUPOBAHUS.

[TapannensHble METOIB! BBIYUCIUTEIBHOM MaTeMaTMKM M Maremaruueckoil ¢usuku. CreneHb
napajuieiu3Ma ajiropuTMa, 3€PHUCTOCTh QJIrOpUTMa. 3aBUCHMOCTh [0 JaHHBIM. MeToabl
JEKOMIIO3UINH, pa30rueHne 00JacT! U pacrpe/ielieHHe JaHHbIX 110 POIECCOpaM.

Jluneiinas anreOpa. IIpsiMble MeTOnBI pelleHUsl JTMHEHHBIX CHCTEM ypaBHeHHH. ba3oBbie crocoObl
pacmpeneneHus JaHHbIX 1Mo TporeccopaM. Opranmuzanus ooMeHoB. [lapamnensHast 3ppekTuBHOCTD
OCHOBHBIX aJITOPUTMOB.

Jluneiinas anreOpa. MrepamnoHHBIE METOABI PEIICHUS! JIMHEHHBIX CHUCTEM YpaBHEHUH. YCKOpEHHE
CXOAMMOCTH HWTEpAlMOHHBIX MeTOnOB. Pacnpenenenue maHHBIX MO mpoueccopam. llapamnensHas
3G HEKTUBHOCTH BBIYUCIICHHH.

3amaun ontumuzaunuu. llpsmas wu  gBoiicTBeHHass 3ajada. Metox Hbrorona. BapuanTthl
pacnpeneneHuss JaHHBIX [0 [IpoLeccopaM, [apajulelbHas peanu3alus U IapajliesibHas
3¢ (HEeKTHBHOCTD.

3. 3aaun TUCKPETHOW ONTHMH3AINN 1 METO] JMHAMHYECKOTO IMPOTPaMMHUPOBaHUsI. MeTos BETBEH 1
rpanu. [lapanienbHble METO/IBI [T pEIeH s 3a4a4 TMCKPETHOW ONTUMH3AIUH.

[lapamienbHple MeTOABI BBIYUCIUTEIBHOW MaTreMaTWKd W Maremarnueckod ¢usuku. CreneHb
napajjiennsMa ajlroOpuTMa, 3€pPHUCTOCTh aIrOpuTMa. 3aBUCHMOCTh IO JaHHBIM. MeTOo/bl
JEKOMITO3UIIUH, pa3breHne 001acTu U pacrpeieieHue JaHHBIX [0 IPOLECCoPaM.

Jluneiinas anreOpa. [IpsiMble METONBI pellieHUs JTMHEHHBIX CHCTEM ypaBHEHWH. ba3zoBbie criocoOb
pacnpeneneHuss JaHHBIX 10 npoueccopaMm. Opranmuszanus ooMeHos. [lapamnensHast 3¢ pekTuBHOCTD
OCHOBHBIX aJITOPUTMOB.

Jlunelinas anrebpa. MtepanimoHHbIE METOABI PEUICHUS JIMHEWHBIX CHUCTEM YpaBHEHUH. YCKOpeHUe
CXOJUMOCTH HTEpallMOHHBIX METOAOB. PacmpeneneHue AaHHBIX IO mporeccopam. [lapannensHas
3((HEeKTUBHOCTH BHIYHCICHUH.

3amaun ontummzanuu. [lpsmas wu gBoiicTBeHHast 3amada. Merton Hpiotona. BapuanTthl
pacupeleneHss JaHHBIX IO MpolieccopaM, MapajulelbHas pealn3alMs W [apajuienbHas
3G PEKTUBHOCTS.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

Heo0xonrmoe ob6opynoBaHue 1Jis IEKUIUNH: KOMIBIOTEPHI C BBIXOJJOM Ha COBPEMEHHBIH
BBIYHMCIIMTENIBHBIN KJIACTEp U MYJIBTHMEANIHOE 000pynoBaHue (IIPOEKTOP, 3BYKOBasi CUCTEMA);
Heo0xonnmoe nporpammHoe obecniedenre: Beixon B MHTepHET, HHPOPMAIMOHHBIE PECYPCHI, JOCTYI K
KJIacTepy.

ObecrieueHue caMOCTOSTENBHON paboThI: 3ekTpoHHas oubnmnoreka MOTU, snekTpoHHBIE pecypehbl.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. BBenenue B MpUKIIaIHOE AUCKPETHOE MporpaMMupoBanue [TekeT] : Moienu 1 BEIYUCIUTENbHbIC
anroput™sl : yueb. nocodue ans By3os / M. X. Curan, A. I1. UBanoBa .— M. : ®uzmaniut, 2002 .—
240 c.

2. YucneHHbIe METO/IbI, aITOPUTMBI U TpOrpaMMebl. Beenenune B pacnapamienusanue [Teker] : yue6.
nocobue 1is By3oB / B. E. Kapnios, A. U. Jlo6anoB .— M. : ®usmarkuura, 2014 .— 192 c.



JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. VMadopManmoHHO-aHATUTHYECKHE MATEPHAIIBI TI0 TIAPaJICIbHBIM BBIUHCIICHUSM.,
http://www.parallel.ru/

2. HNoxymenTanus no MPI.

http://www.mpi-forum.org/

3. Hoxymenrtauus no OpenMP.

http://www.openmp.org

4. M3mepenue npousBoautenbHoctd MPL.
http://www.mcs.anl.gov/research/projects/mpi/mpptest/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nekunoHHBIX 3aHATHSIX HCIIONB3YETCsl pabOTa ¢ BHICOKOIIPOM3BOAUTENEHBIM BEIYUCIUTEEHBIM
KIIACTEPOM, BHIYHCIUTEIBHBIMU CUCTEMaMU C O0IIEeH pacpeieieHHoN naMsIThio Ha ocHOBe OpenMP,
MPI, Cuda.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)

Crynenr, nzydaromuii kypc "I[lapansenbHble METOABI CYNIEPKOMIBIOTEPHBIX BBIYUCIECHUN", TOMIKEH, C
OZTHOM CTOPOHBI, OBJIAJETh OOIMUM MOHATUHHBIM anapaToM, a ¢ APYrod CTOPOHBI, JOJDKEH HAYUUThCS
MPUMEHATh TEOPETUYECKNE 3HAHUS Ha ITPAKTHUKE.

B pesynbrare m3ydeHus AWCHMIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIC OIPEIETICHUs, MOHSATHS,
CpEACTBa, METOJbI U AJITOPUTMBI.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHON caMOCTOsATENbHOM paboThl cTyjeHTa. B nporpamme
Kypca TpUBEACHO MHUHUMAJIbHO HEOOXomuMoe Bpemsl [uis paldoThl CTyleHTa HajJ TEMOH.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATYPBI,

— TpopaboTKy ydeOHOro marepuaia (IO KOHCIIEKTaM JICKIHH, y4eOHOH M Hay4dyHOW JuTeparype),
[IOJTOTOBKY OTBETOB HA BOIPOCH], IPEIHA3HAYEHHBIX JUISI CaMOCTOATEJLHOTO  M3Y4EHHS,
J0Ka3aTeNbCTBO OTAEIBHBIX YTBEPKACHHN, CBOICTB;

— pemieHue 3ana4, pa3pabOTKy ajJropuTMOB M TNPOTPaMM, MpeUlaraeMbIX CTYIEHTaM B KadeCTBE
KypCOBOI'O 3a/1aHus,

— MOArOTOBKY K 9K3aMEHY.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSTENBHOW paboTOM CTylaeHTa ocymiecTBisieTcss B (opme
WHIUBUAYaIbHBIX KOHCYIBTAllHN.

BaxxHo 100UTHCA NMOHMMAHMS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPyJHCHUM M3YYEHHUS OTAEIBbHBIX TEM, BOIIPOCOB, CIEAyeT oOpalarbcs 3a KOHCYJIbTalUsAMHU K
JIEKTODY.
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OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABJICHUS

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: W.H. KonpmmH, kaua. ¢pu3.-MaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 CniocobeH BbIOUpaTh u (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337134 B 001acTH HHQOPMATUKH U
BBIYHMCIIMTEIILHON TEXHUKH, YUUTHIBas
0COOCHHOCTHU M OIPaHUYCHUS PA3TUYHBIX
METOJIOB PEIICHHS

OIIK-3.4 Brnameer aHaIUTUYECKUMU U BBIUUCIUTEILHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PelICHUN

OIIK-3.5 CnocobeH aganTupoBaTh 3apyOe:KHbIE KOMILIEKCHI
o0paboTkn  WHPOpPMAMM W aBTOMATH3MPOBAHHOTO
MPOEKTUPOBAHUS K HYXK/IaM OT€YECTBCHHBIX MPEATPHATHI

[1K-2 [TorumaeT 1 cnocobeH NPUMEHUTH B
Hay4HO-UCCJIEN0BATEIbCKON U IPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, COBPEMEHHbII
MaTeMaTHYeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

I[IK-2.1 3HaeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIbCKOM
JEATEIIFHOCTH B 00JacTH WH(OPMAIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (PHIIOCO(OUN U METOJIOIIOTHU HAYKH;
3HAHHEM METOJIOB HAyYHBIX MCCIIEOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[IK-2.2 YMeeT NMpUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUHU WH(POpMALUU H

pelarhb CTaHJapTHbIE 3aaun B COOCTBEHHOM
HAay4YHO-UCCIIE0BATEIBCKON AESITETBHOCTH
[IK-2.3 Nwmeer MIpaKTU4YECKUN OIIBIT

HAYYHO-HCCIICZIOBATENILCKON  JICATEIILHOCTH B 00JacTu

I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX TCXHOJIOTHI

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHus 3a7a4y
uupoBoii 00pabOTKKM CHTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOMCKa, OMBIT PabOThl ¢ HAYYHBIMHU
HCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOT'O, IMCbMEHHOI'0 U
BHUPTYaJILHOTO (pa3MellcHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MAaTePHaIOB COOCTBEHHBIX
HCCIIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHMCKYCCHIO B 00JacTu
MH(QOPMAIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAy4HBIX
CTyICHYECKUX KOH(PEpPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH
MIPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEA0BAHUS Ha OCHOBE
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTu mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT OpUHOUIBI MIOCTPOCHHUS HAYYHOH pPabOTHI,
MeTrogsl cOopa W aHamu3a IOJMYy4YEHHOTO MaTepuala,
CHocoObl apryMEHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukanmuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYMmeer pemarp Hay4Hble 3aJadyd C I[TOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMU Mojene
MpPOrpaMMHOTO OOECHeyeHuss B CBA3M C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHOW METOIUKON

[IK-1.3 HMmeer mnpakTU4YeCKUH OMBIT BBICTYIUICHHH H
HAy4YHOM apryMeHTAallH IMpH aHalIu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIBHON 1S TeTbHOCTH

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pe3yabTare H3YUCHUA JUCHUIIIINHBI ((HapaJ'IJ'IGJ'IBHBIG MCTOAbI CYHICPKOMIIBIOTCPHBIX BBIYUCIICHUI

00yJaromuiics JOKeH:

3HATb:




- (yHzameHTaNbHBIC TOHATHS, 3aKOHBI, TEOPUH MapaJIeIbHBIX aJTOPUTMOB W pacHpeAciEHHBIX
BBIYHCIICHUIA;
- COBpPEMEHHBbIE NPOOJIIEMBl COOTBETCTBYIOIIMX pAa3leloOB JMHEWHOW anre0pbl, MaTreMaTH4eCcKOM
(bU3UKH, AUCKPETHON ONTHMH3ALINY;
- OCHOBHBIE CBOMCTBA COOTBETCTBYIOIIMX MaTeMAaTHUYECKUX OOBEKTOB;
- HOBEHIIIMe YHCIICHHbBIC METO/Ibl A(P(PEKTUBHOTO PEIICHHUS 3a]a4 JIMHEHHON anreOpbl, MaTeMaTuiecKoi
(U3MKH, TUCKPETHON ONTHUMU3ALINY;
- TIOCTaHOBKY MpoOieM yBenndeHus >(P(EeKTUBHOCTH MapajulebHBIX BBIYMCICHUM B 3agadax
JMHEWHOU anredpbl, MaTeMaTH4ecKoi (PU3KMKH, TUCKPETHON ONTHMHU3ALINY;
- QHAJUTUYECKUE M YUCJIEHHBbIE MOAXOABI U METOIbl Ul PEIIEHUS TUIIOBBIX IPUKIAIHBIX 3aad
JUHEHHOU anredppl, MaTeMaTu4ecKo (PU3UKH, AUCKPETHON ONTHMU3ALINH.

yMeThb:
- IIOHSTh IIOCTABJIEHHYIO 3a/1a4y;
- HCIIONB30BaTh CBOM 3HAHMS Ul pelleHus (yHAaMEHTAIbHBIX W NPUKIAAHBIX 3a7ad JIMHEHHOMN
anreOpbl, MaTeMaTHYeCKO (DU3UKH, TUCKPETHON ONTHMHU3AIINY;
- OLICHMBAaTbh KOPPEKTHOCTH MIOCTAHOBOK 33/1a4;
- CTPOro JI0Ka3blBaTh UM ONPOBEPIaTh yTBEPAKICHUE;
- CaMOCTOAITEJIbHO HAaXOAMWThH aJTOPUTMBI PELLICHUS Ha NapajlIeIbHON BRIYUCIUTENBHON TEXHUKE 3a/1a4
JTUHEHHOW anreOpbl, MaTeMaTH4ecKol (H3UKH, JUCKPETHOH ONTUMH3AIMH, B TOM 4YHCIE H
HECTaHAAPTHBIX, U IPOBOAMUTDH UX aHAIIU3;
- CaMOCTOSITEIbHO BUETh CJIEACTBUS IOJIyYEHHBIX PE3Yy/bTaTOB;
- OTpeAETATh HA0OP CPEACTB, MOTYIIUX OBITH MHCTPYMEHTOM HCCIIEIOBAHNUS 3a7a4 JMHEHHOH anreOphl,
MaTeMaTH4ecKol (PU3UKH, TUCKPETHOW ONTUMU3AIUH;
- TI0JIB30BAThCSI CIIPABOYHOM JIUTEPATYpPOH HayYHOTO M MPUKIIAJAHOTO XapakTepa Ajs OBICTPOro MOoucKa
HEOOXOAMMBIX MaTeMaTHUECKUX ¥ TEXHUYECKUX JTAHHBIX U aITOPUTMOB;
- IaBaTh HKCIEPTHYIO OLECHKY (PMHAILHBIM PE3yJIbTaTaM pEeIICHUsI.

BJa/IeTh:
- HaBbIKAMH OCBOCHUS O0JIBIIOr0 00bemMa HHGOPMALIMK U PEeILICHHs 3a/1a4 AUCKPETHON ONTHUMHU3ALINY;
- HaBBIKAMH CaMOCTOSITEIbHON pabOThl M OCBOCHUS HOBBIX JANCIMIUINH;
- KyJAbTYpOW NOCTAHOBKH, aHAJIW3a M PELICHUS MAaTEMAaTHUYECKHX M NPUKIAIHBIX 3a/1ad, TPeOyHoLx
JUIl CBOETO PELICHHs HCIOJb30BAaHUS MaTeMaTHYECKHUX II0XOJOB U METOIOB paclapaljieluBaHUs
BBIUMCIICHUH M METOZIOB JIMHEHHOM anreOpsl, MaTeMaTn4eckoi (pu3uKH, JUCKPETHON ONTUMH3ALNN;
- NIPEIMETHBIM SI3bIKOM paclpe/lelEHHBIX BbIYMCICHUM U HaBBIKAMU I'PAaMOTHOIO OIIMCAHMsI PElIECHUs
3a[a4 M MPECTaBICHHS MTOTYyYCHHBIX PE3YJIbTaTOB.
- HaBBIKAMH KOMITBIOTEpHOW 00paboTku WHGpOpMALMU - Pa3pabOTKH COOCTBEHHBIX MPOTPaMM JIIs
MapaJuIeibHBIX BEIYUCIUTENBHBIX CUCTEM, A TAK)KE OCBOEHHEM TOTOBOTO IIPOrPAMMHOTO 00ECTICYEHHUS.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I yLIC6HOl"O Marcpuajia MmpoBOAUTCA YCTHBII\/’I OIIpoC B
HavaJi€ 3aHATUA 110 TCMC ITPOULIOTO 3aHATUA.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

1. MHOFOHpOLIeCCOpHLIe BBIYHCIIUTCIIBHBIC CUCTCMBbI, UX KJ'IaCCI/I(l)I/IKaLII/ISI.

2. ApxuTekTypel C o0Omedl u pacnpeneneHHOW mnaMAThio. CTaTUYECKUH W JUHAMUYECKUN
MapayIeIu3M.

3. TlapannenbHble BbruucieHus. OCHOBHBIC MOHATHA: MapaulenbHass 3PQPEKTUBHOCTb, YCKOPEHHE.
N3mepenne napamiensHON NPOU3BOIUTENBHOCTH.

4. BpluuciuTenbHbIe CHUCTEMBI ¢ 00mmIed mnamateio. llpowsBoibHBI noctyn kK mamsitH, PRAM
apXUTEKTypa.

5. Tlporpammusriii uaTEepdeiic OpenMP.

6. IIporpammupoBanue B s3pikax C u Fortran. Ilporecchkl, BbIYUHUCIUTENbHbIE HUTH, MOTOKH.
CuHXpOHHM3aLUs AOCTyNa K 00IUM JaHHBIM, ceMadopsl. [Ipumeps! nporpamm.

7. BBIYMCIUTENBHBIE CUCTEMBI C paCIIpeIeIeHHON naMAThI0. KnacTepsl.

8. Ilporpammusiii uarepdeiic MPI.

9. OcHoBHblC THUIBI (YHKIWA: WHUOUATU3AINS BBIYACICHHHA, TapHbIE OOMEHBI, KOJJICKTHBHBIC
oOmeHsbl, 6apbepsl. [IpuMepst porpamm.



10. IlapannenbHble METOAbl BBIYMCIMTENBbHOM Maremaruku. CreneHp Napajieau3Ma ajJropuTMa,
3€pHHUCTOCTD AITOPUTMA. 3aBUCUMOCTb 110 TaHHBIM.

11. MeToap! AEKOMITO3ULMH, pa3OueHre 00IacTH U paciipeesieHue JaHHBIX MO MTPOLECCOPaM.

12. Jluneiinas anreOpa. IIpsiMble MeTOABI peEIICHHS JIMHEHHBIX CHCTEM. ba3oBble CIIOCOOBI
pacmpeneneHuss NaHHBIX 1O mpoueccopam. Opranuzanus oomenoB. [lapamnensHas 3QQeKTHUBHOCTD
OCHOBHBIX aJITOPUTMOB.

13. Jluneitnas anredpa. tepaumoHHbIE METOIBI PEIICHUS JIMHEHHBIX CUCTEM. YCKOPEHHUE CXOAUMOCTH
UTEpalMOHHBIX MeTonoB. Pacnpenenenne naHHbIX 1O nporeccopaMm. [lapamnensHast 3¢dekTHBHOCTD
BBIYHCIICHUM.

14. ITapannensHble METOABI TUHEHHOIO IPOrPAMMUPOBAHHS.

15. 3apmaum ontumuzanuu. [lpsimas u  fgBoiicTBeHHass 3amada. Metox Herorona. BapuanTe
pacmpeneneHuss JaHHBIX [0 IIpoleccopaM, IMapaijielibHas peaju3alus | [apajlefbHas
3G PEKTUBHOCTS.

16. 3agaun IUCKpETHOW ONTHMM3AIMH. 3a/a4ya O paHie. MeToa TUHAMUYECKOTO MPOTrpaMMUpPOBAHUS.
CTpyKTypBl IaHHBIX, OpraHu3anusi oOMeHoB. [lapamiensHas peanuzanusi.

17. Meton BetBeil u rpanull. JlepeBo BeTBieHus. [lapannensHas peanusanus. banaHcupoBKa nepeBa
Bbrancienuit. [loporoeoe uunciio eriaeHnidi. KoMOMHMPOBaHHBIE aTOPUTMEI.

18. MeTtonpl AMHAMHUYECKOTO MPOrpaMMHUpPOBAaHUS, MapajuienbHas peanuzauus MJII mnsg 3amaum o
paHue.

19. AnropuTmbl MpUOIMKEHHOTO PEIIECHUs 33Ja4d O KOMHUBOSDKEpE (JIEKOMIO3MLMS, HapajlieIbHOe
peleHue moy3ajad, MpuOIMKEHHOE PELIeCHHE).

[TpumMeps! OUIETOB JUIsI Ca4YM DK3aMEeHa.

buner Nel

1. BeruuciurenbHbIE CUCTEMBI C OOIIEH MaMsThIO.

2. 3aga4ym TMCKPETHOM ONTHUMH3AIMH. 3aja4ya O PaHIIe.
buner No2

1. [TapannenbHbIE METOABI BEIUNCIUTEIFHON MaTeMaTUKH
2. Mertop BeTBE# U TpaHMUIL.

Kpurepun onennBanus
Onenka

ommyao 10: omenka «oramuHO (10)» BBICTAaBISICTCSl CTYIEHTY, IOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX pELICHUI

onmmyHO 9: oneHka «omin4HO (9)» BBICTAaBISIETCS CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOMN MPOrpaMMbl AUCIUITIIMHBL U YMEHUE IPUMEHATh UX
Ha TpaKTHKE MPHU PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBWIIbHOE OOOCHOBAaHUE MPHHATHIX
peleHni

OTIMYHO §: OIEHKa «OTIMYHO (8)» BBICTABISIETCS CTYACHTY, IIOKa3aBLUIEMYy BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yuyeOHOM MporpaMMbl AUCIUIIIIMHBL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPH PEIICHUH KOHKPETHBIX 3ajia4, U IPaBUIIbHOE 0O0CHOBAaHUE MPUHSTHIX PELICHUN

XOpOUIO 7: OLIEHKa «XOpOHIO (7)» BBICTABISIETCS CTYAEHTY, €CJIM OH TBEPAO 3HAET Marepuall, IpaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NONTyYeHHbIC 3HAHHs Ha MPAKTHKE, HO JIOIyCKaeT B
OTBETE WJIH B PEIICHUH 33124 HEKOTOPbIE HETOYHOCTH;

XOopo1Io 6: OIICHKA «XOpOLIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MATrCpraj, rpaMOTHO U 11O
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCEHATD MOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOITYCKACT B OTBCTC
HJIN B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTHU,

XOpOILIO 5: OIEHKa «XOpowIo (5)» BBICTABISAETCS CTYAEHTY, €CIIM OH 3HAET MaTepual, U IO CYIIECTBY
M3JIaraeT ero, yMeeT NPUMEHSTh MOJTy4YCHHbIC 3HAHHWS Ha MPAKTHKE, HO JOMYCKaeT B OTBETE WIH B
peLIeHNH 3a/1a4 HEKOTOpble HETOYHOCTH;

YIOBJIETBOPUTENBHO 4: OLIEHKA «YIOBIETBOPUTEIHHO (4)» BBICTABISETCA CTYIACHTY, MOKa3aBLIEMY
(dbparMeHTapHbBIi, pa3pO3HEHHBIH XapakTep 3HaHWUH, HEJOCTATOYHO MPaBWIbHBIE (QOPMYIUPOBKU
0a30BbIX TMOHSATHH, HAPYLICHHS JIOTUYECKOM MOCIEA0BAaTEIbHOCTH B H3JIOKEHUH MPOrPaMMHOIO
Marepualia, HO TPy 3TOM OH BIAJIeeT OCHOBHBIMHU paszieliaMy y4eOHON HporpamMMmbl, HEOOXOIUMbBIMU
JUI IajbHEWHIero oOy4eHUs U MOXKET NMPUMEHATH MOJIyYeHHbIE 3HaHMS MO0 00paslly B CTaHIapTHON
CUTYyalluy;



YIOBJIETBOPUTENBHO 3: OLIEHKA «YIOBJIETBOPUTEIHHO (3)» BBICTABISETCS CTYIACHTY, MOKa3aBLIEMY
(dparMeHTapHbBIi, pa3pO3HEHHBIH XapakTep 3HAaHWUH, HEJOCTATOYHO MPaBWIbHBIE (QOPMYIUPOBKU
0a30BbIX MOHSATHH, HAPYLICHHS JIOTUYECKOM MOCIEA0BAaTEIbHOCTH B H3JIOKEHUH MPOrPaMMHOIO
Marepuaia, HO TPH 3TOM OH BJajeeT (parMeHTapHO OCHOBHBIMHU pasleslaMH y4eOHOH MPOrpaMMBbl,
HEOOXOAMMBIMHU 7151 JaJibHEimero o0y4eHus 1 MOXET NPUMEHSTh NOIy4YeHHbIE 3HAaHHUA 0 00pasily B
CTaHJAPTHOU CUTyaluu;

HEYIOBJICTBOPUTEIBHO 2: OLIEHKA «HEYOBJIETBOPUTENIBHO (2)» BBICTABISIETCS CTYIACHTY, KOTOPBIH HE
3HaeT OOJIbLIEH YaCTH OCHOBHOT'O COZEPKaHUS y4eOHOU MPOrpaMMBbl TUCIUIIIMHBI, TOIYCKAEeT rpyoOble
oMOKY B GOPMYINPOBKAX OCHOBHBIX HMOHSITHUN JUCLHUIUIMHBI U HE YMEET MCIIOIb30BaTh IOJIyYCHHBIE
3HAHMSI NIPU PEIIEHUH TUIOBBIX MTPAKTHYECKUX 3a/1a4

HEYJIOBJICTBOPUTEIBHO 1: OIIEHKA «HEYIOBIETBOPUTEILHO (1)» BBICTABISETCS CTYACHTY, KOTOPBIH He
3HaeT OCHOBHOTO COZAEpKaHMs y4eOHOM MporpamMMbl JUCHUILIMHBL, AOIyCKaeT rpyoeiimie ommOku B
(dhopmynupoBkax 0a30BBIX MOHATUN NUCLUILIUHBI M BOOOIIEC HE MMEET HABBIKOB PEIICHUSI THIIOBBIX
[IPAKTUYECKUX 3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesole NpoueIypbl OlleHUBAHUS 3HAHWIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

Htorosas oueHka 3a Kypc BBICTABIISICTCS C YYETOM BBINOJIHEHHBIX KYPCOBBIX 33JaHUN M Pe3yJibTaToOB
9K3aMEHa, IPOBOIMMOTr0 B YCTHOH (hopme.

Bo Bpems mpoBeneHus sk3aMeHa OOydarOIIMECss MOTYT IOJb30BaThCs MPOTPaMMOM TUCHUIUIMHBI U
KOMITBIOTEPOM.



