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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpamMmy AUCHUTUTHHBL pa3padoTaii(a)(u): accucteHt, 0.c. Mapkuna A.I'. (kadenpa NpUKIIaJHON MAaTEMATUKU 1
HCKYCCTBEHHOTO MHTEJUIEKTa, OTAEIeHNe IPUKIIaJHON MaTeMaTuky 1 uHopmatuku), AngGMarkina@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-3 CriocoOeH PUMEHSITh 3HAHUsI ¥ METO/IbI IUCIIMILIMH €CTECTBEHHO-HAYYHOTO 1

MaTEeMaTUIECKOro [IMKJIA TIPH MPOBE/ICHUH HAYYHBIX MCCIIE0BAHUI, B TOM YHCIIe
MaTeMaTUYECKOTrO ¥ KOMITBIOTEPHOTO MOJIEIUPOBAHUS ¥ BHICOKOIIPOU3BOAUTEIBHBIX
BHIYMCIIEHUI

IIK-4 Pa3paboTtka, oTyajika, pepaKTOPHHT MTPOrPaMMHOTO KO, 6a3 JaHHBIX, HH(DOPMAITMOHHBIX
[pECYpPCOB; POEKTHPOBAHUE M MHTETPaLlisl TPOrPAMMHOTO 00ECTIeUeHNsI, YIIpaBIeHe
rpoekTaMu B oomactu UT

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):
HoyokeH 3HATh:

- OCHOBBI JIUCLIMILIMH €CTECTBEHHOHAYYHOI'O U MAaTEMaTUYECKOro LMKJIa, METObl ¥ IIPUHLMIIBI MATEMATUYECKOT O,
KOMIBIOTEPHOT'O MOJICTUPOBAHUS U BBICOKOIIPOM3BOIUTENBHBIX BHIUMCIEHHI, CPEICTBA U METO/IBI MTOJTyYEHHs HOBBIX
HayYHBIX 3HaHWH, CIIOCOOBI 1 METO/Ibl aHAJIM3a ¥ 00OOIIEHH S TTOJYYSeHHBIX HAYUHBIX IAHHBIX, COBPEMEHHBIC
HMH(pOPMALIMOHHbIE TEXHOJIOTHH;

- IpUEMBI pa3pabOTKH U OTJIAAKY MPOrpaMMHOr0 Koja; TexHosornio MPI 1 s3pIku TporpaMMIpOBaHus1, Cpesibl pa3padoTKH,
CTaHJApTHHIE OMOJIMOTEKH SI3BIKOB PO PAMMHUPOBAHHUsI, COBPEMEHHbIE KOMIMJIATOPBI, OTJIAIUNKH M ONITUMHU3aTOPBI
MIPOrpaMMHOTO KOZa;

- TEOPETUYECKHE OCHOBBI, METOJIBI, CPEJICTBA U CIOCOOBI TIPOBEPKU Pa0OTOCIOCOOHOCTH, pehaKTOPHUHTA U ONTUMHU3AIIUN
NPOrPaMMHOTO KOJIa, METOJIbI ABTOMATUIECKOM M aBTOMATU3MPOBAHHOI MPOBEPKH pabOTOCIIOCOOHOCTH MTPOrPAMMHOTO
obecIieyeHus;

- METOJbl ¥ CPEJICTBA Pa3padOTKU MPOrpaMMHOI0 00eCIIeYeHH s], IIPOSKTUPOBAHNS IPOrPAMMHBIX MHTEP(ENHCOB, OCHOBHbBIE
MIPaKTHYECKUE IPHEMbl MHTETPALlK IIPOrPAMMHBIX MOJyJIed M KOMIIOHEHT, BKJIIOYast KOMIIOHEHTHI, PEJIN30BaHHbIX C
TIOMOIIIBIO Pa3HBIX SI3BIKOB M TEXHOJIOTHI IPOr PAMMU POBAHHSI;

- OCHOBHBIE [TPUHLIUIBI X TEXHOJIOTUM YIPaBJIEHUS IPOEKTAMU, OCHOBBI CUCTEMHOT'0 aIMUHUCTPUPOBAHHUS1, OCHOBBI
KOH(pUTypaLIIOHHOT'O YIIpaBJIeHUs!, METObl (POPMUPOBAHUST U B3aUMOJIEHCTBUS MIPOEKTHBIX KOMaH].

JoKeH yMmeTs:

- IPUMEHATH 3HAHUS €CTECTBEHHO-HAYYHOI'O 1 MAaTEMATUYECKOI'0O IIMKJIA MPU MTPOBEAEHUN HAYyYHBIX PICCJ'[C,I[OBaHPIfI;

- IPOBOAUTH MATEMATUYECCKOEC, KOMIIBIOTEPHOE MOACJIMPOBAHUE Y BLICOKOITPONU3BOAUTEIbHBIC BLIYUCIICHUS C
HCHOJIb30BAHUEM CIICTUAIM3UPOBAHHOT'O HO, COBPEMEHHBIX TPOTrPAaMMHBIX IIPOAYKTOB U METOJOB CUCTEMHOTI'O IMMOAXO0A4;

- TIOJTy4ath ¥ 00pabaThIBaTh MH(POPMALMIO U3 PA3IMYHBIX UICTOYHUKOB, BECTU CAMOCTOSITEIBHO MJIM B COCTABE TPYIIIIbI
Hay4HBII TOUCK, UCTIONIb3Y CIIeLUAIbHbIE CPEACTBA ¥ METObI ITOJyYeHHsT HOBBIX 3HAHUI, 00paOaThIBaTh M aHAJM3HUPOBATD
Ppe3yJIbTaThl HayYHO-UCCIIEJOBATENbCKUX PadoT;

- IPUMECHATb BI)I6paHH]>Ie A3BIKW ITPOTrpaMMUPOBAHUSA U TEXHOJIOTUIO MPI I HallMCaHU A IMPOrpaMMHOIo Ko/ja,
UCIIOJIb30BATh BbI6paHHyIO cpeny nporpaMMupOBaHusl, BbISABJIATH OIIMOKH B MNPpOrpaMMHOM KOZE;

- IPUMEHSATh METO/IbI ¥ IPUEMBI OTJIAAKH POrPAMMHOTO KOJIa, IPHUMEHSITh COBPEMEHHbIE KOMITMJIATOPBI, OTJIQAINKU U
ONTUMH3ATOPBI IPOrPAMMHOTO KOJJa, COCTABJIATh IIAH CLIEHAPHUsI POBEPKU pabOTOCIIOCOOHOCTH POTrPAMMHOTO
ofecrieyeHHsI 1 Ha OCHOBaHMM aHAJIM3a pe3yJIbTaTa MPOBEPKH CTPOUTH IUIaH MOAM(DHKAIIMK IPOrPaMMHOr0 obecriedeHusl,
MIPUMEHSATh METOBl U CPEeJICTBA [UIsl pepaKTOPUHTa U ONITUMU3ALIMHI ITPOrPAMMHOTO 00eCIIeUeHH S,

-TIPUMEHSATh METO/IBl M CPEJICTBA IIPOEKTHPOBAHMS IPOIPAMMHOTO 0OecieueH s, IPOrPaMMHBIX MHTEP(ENCcOB, TPUMEHSTh
METOJbI M CpeJicTBA COOPKH MOJyJIel M KOMITOHEHT ITPOrPaMMHOT0 00eCTIeYeHHsI B TPOrPaMMHBIN MPOJLYKT, MHTETPHUPOBATh
Pa3sHOPOAHOE IPOrpaMMHOE 00eCTIeUeHHE;

- IVIAHUPOBaTh padoThI B MpoekTax B oonact T, KOHTPOJIMPOBATH BBHINOJIHEHUE PadoT, pa3padaThiBaTh INIAHOBYIO
JOKYMEHTALMIO U OTYETHOCTD, IIPOBOUTD AyAUT KAYeCTBA B IIPOCKTAX.

I[OJ'DKCH BJIagCTh:

SAEKTPOHHBH
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- OIILITOM IPUMEHEHU A 3HAHUN €CTECTBEHHO-HAYYHOI'0 U MAaTEMAaTUYECKOI'O IUKJIA, OIILITOM MaTeMaTU4€CKOro,
KOMIILIOTEPHOT'O MOJCIMPOBAHUA U TPOBEACHN A BBICOKOITPOU3BOAUTEIIbHBIX BBIYHCJIEHUH C UCMOJIb30BaHUEM
CIIEUATU3UPOBAHHOT'O [0 un METOJ0OB CUCTECMHOI'O ITOAX0/Ja, OIIBITOM aHaJIu3a 1 0606L[ICHI/IH Hay‘IHOﬁ I/IHCI)OPMEIIII/II/I,
OINbITOM HAaYy4YHOI'O MMOMUCKA U MPOBEACHUA HAYUHbIX I/ICCJIG,HOBaHI/IfI, HCIIOJIb3YyA COBPEMEHHbBIE HHCbOpMaL[PIOHHbIC
TEXHOJIOI'H;

- OIIBITOM Pa3pabOTKU U ONTUMM3ALMH POrPAMMHOIO KO/IA, HaBbIKAMM aHAJIN3a ¥ POBEPKH UCXOIHOIO MPOrpaMMHOIO
Kofa;

- HaBbIKaMH OTJIAIKW ITPOTrpaMMHOI0 KO/Jla Ha YPOBHE IMMPOTPpaMMHBIX Monyneﬁ, MEXKMOYJIbHbIX B3aPIMO,HefICTBHfI u
B3aHMOHeﬁCTBHﬁ C OKPYKEHHEM, OIBITOM UCIIOJIb30BAHUA A3BIKOB, CPE] MPOTrPaAMMHPOBAHUA U TEXHOJIOTUU MP I;

- IPAKTHYECKUM OITBITOM MPOBEIEHHs TPOBEPKU pabOTOCIIOCOOHOCTH POrPAaMMHOT0 0OecriedeH s] CHCTEMHOTO 1
TIPUKJIQJHOTO YPOBHS PAa3HOH CTETEHH CJI0XHOCTH,

- IPaKTUYECKUM OIIBITOM Pa3pabOTKU MpoLeayp cOOPKU MOJyJIeil 1 KOMIIOHEHT IIPOrpaMMHOIO 0O€ecCIieYeH!sl, HHTErpaLiu
IPOrPaMMHBIX MOJLYJIEi M KOMIIOHEHT, PealM30BaHHbIX Ha PA3JIMYHBIX CUCTEMHBIX M IIPOrPaMMHBIX IIaTOpPMax, OIBITOM
NPOEKTHPOBaHMs 6a3 JaHHBIX, IPOrPAMMHBIX MHTEP(EHCOB U IPOrpaMMHOT0 00eCIIeYeHHUST;

- OMBITOM Pa3pabOTKH MJIaHA KOH(UTYPAIIMOHHOTO YIIPABJIeHHUs], YIIpaBaeH!sI COOPKOU MTPOrpaMMHBIX 3JIEMEHTOB,
Ha3HAYEHUsI U pacrpe/ieieHre PecypcoB, pa3padoTKY [UIaHA YITPABJIEHHUS IPOSKTOM M YaCTHBIX TUIAHOB (YIIPaBJICHUs
KauecTBOM PUCKaMM, COJlepKaHNeM | T.I1.) B oonactu UT.

2. Mecto gucnumimabl (MoayJist) B ctpykrype OIIOII BO

HanHas aucuuruimHa (MoayJb) BKJoueHa B pasaen "b1.B.J1B.06.02 Juciurivzel (MOAY/IK)" OCHOBHOHN MpodheCCUOHATIbHOI
obpazoBarebHOI porpammbl 01.04.04 "TlpukiagHas MatemMaTrka (BeraucauTebHast TEOMETPUS M BHICOKOIPOU3BOIUTEIIbHBIC
BBIYMCJIEHHS])" ¥ OTHOCUTCS K JTUCHMIUIMHAM 110 BbIOopy dactu OITOIT BO, ¢hopmupyemoii ydyacTHIKaMu 00pa30BaTeIbHBIX
OTHOILIEHUH.

OcBauBaercs Ha 2 Kypce B 3 cemecTpe.

3. O0beM QUCHUILIMHBI (MOIYJIs1) B 3a4€THHIX € JHHUIAX C YKa3aHHEM KOJHYECTBA YACOB, BbIJE€JE€HHbIX HA
KOHTAKTHYIO Pa00Ty 00y4JaloIuxcsi ¢ Npeno/jaBareieM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSATEJILHYIO
padoTy o0ydamuxcs

OO01as TpyJOeMKOCTh AUCHUILINHBL COCTABIIsIeT 4 3ayeTHbiX (bie) enuHuil(bl) Ha 144 vyaca(oB).

KonrtaktHas padora - 36 yaca(oB), B TOM uwciie Jiekiuu - 0 yaca(oB), mpaktudeckue 3aHAtus - 0 yaca(oB), JabopaTopHbIe
padoThI - 36 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON padoThl - 0 yaca(oB).

CamocrositesibHast pabota - 54 daca(oB).
KouTposs (3auét / x3ameH) - 54 vaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJISI AUCIUIUTIHBL: K3aMeH B 3 cemecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BUI0B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl ILIaH KOHTAKTHOM U CAMOCTOATEJbHON PaGOThI O AU CHHUILIHHE (MO/IYJIIO)

Buabl 1 yackl KOHTAKTHOI pa6oThl, Camo-
HX TPYA0EMKOCTh (B Yacax) CTOSI-
N Pasznenpl iucounumne / Ce- Ulexkuun,Texmun{IIpakTu-[lIpakru-Jlagopa-Iadopa- TeJb-
MOy st MECTP| Bcero | B 3J. |4eckue | Yeckue [TopHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [padoThL,| B3I pa-
Bcero | popme | Bcero | cpopme | Oora
1. Tema 1. Crangapt MPI. OcHOBHBIE IOHATHSI. 3 0 0 0 0 2 0 4
7 Tema 2. [Tpuem/nepenaya cooOIIEHUI MEXKTY 3 0 0 0 0 g 0 10
OT/EJIbHBIMU TIPOLIECCAMU.
3 Tema 3. KouieKTUBHBIE B3aUMOJIEACTBUS 3 0 0 0 0 ] 0 10
IPOLIECCOB.
4. [Tema 4. I'pynimsl 1 KOMMYHHUKATOPBIL. 3 0 0 0 0 4 0 5
5 Tema 5. Ilepecbuika pa3HOTUIIHBIX JaHHBIX. 3 0 0 0 0 ] 0 10
Tema 6. Ilpumenenne texnosoruu MPI B perienun
6. |3ama4 BEIYMCIUTEILHON MaTEMATHKU. 3 0 0 0 0 6 0 15
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

lToro 0 0 0 0 36 0 54

4.2 Coaep:xaHue JUCHMILIMHBI (MOYJIs1)
Tema 1. Crangapt MPIL. OcHOBHbBIE IOHATHS.

Kpatkas ucropus passutust MPI u o6nacts npumenenusi. OCHOBHbIE OHATHS U ompefesenus. CpeicTBa peJakTHPOBaHuUS,
KOMIWISIMY U 3aIycKa MapaiesbHON mporpaMMel. Mogesns mporpammupoBanust. CTpykTypa nporpammsl MPIL
Vannmanuszanus rpynnsl napajuleibHbIX NpolieccoB. OnpeeieHre HoMepa IpoLecca U KOJIMYECTBa IPOLIECCOB.

Tema 2. Ilpuem/nepegaua cooomeHnii MeK/1y OTAeJbHbIMH IPOI[€CCAMM.

CoBMeIlIeHHbIN MTPUeM U Niepeaya cooOIIeHUI Mex/y OTAeIbHBIME Npolieccamu. [Ipuem u nepenaya cooOLIeHUH ¢
GJIOKMPOBKOIA M Oe3 OJIOKUPOBKU. AHAIN3 U paspeliieHre TynukoBbix cutyanuii (deadlock) rmpu ucnosnb30BaHuM OJIOKUPYIOLIHMX
IpoLIelyp MpUeMa U OTIPaBKK coodmeHuil. [lapannensHas 06paboTka OJHOMEPHBIX U AByMEPHBIX MACCHBOB.

Tema 3. Ko/uteKTHBHBIE B3aHMO,/1€iCTBHS P OL[ECCOB.

OcoOeHHOCTH KOJIIEKTUBHOTO 0OOMEHa AAaHHBIMH MLy Iporieccopamu. Mcnonb3oBanue (hyHKLMIA pacChUIKHM AQHHBIX OT
OZIHOTO TpoLiecca BceM ocTaibHbIM. Mcnonb3oBanue (hyHKIMIA cOOPKH JaHHBIX CO BCeX MporeccoB. [IprumMeHeHre oneparyu
penykuuu. [TapauienbHas o6pabOTKa OHOMEPHBIX U JBYMEPHBIX MaCCUBOB. bapbepHask CHHXpOHM3ALKs IIPOLIECCOB.

Tema 4. I'pynnbl 1 KOMMYHHKATOPBI.

OnpeeneHne OCHOBHBIX HOHATHIA. [ pyra, KOMMYHHUKATOP, THITBI KOMMYHHKATOpoB. Onepanuy ¢ rpyniaMu: Co3iaHue 1
YHHUTOXEHHE HOBBIX IPYIII POLIECCOB; pa30HeHue MPOLIECCOB Ha HenepeceKaromuecs rpynmnsl. Oneparyu ¢
KOMMYHHMKaTOpaMH: CO3JaHHe KOMMYHHKATOpa; pa30ieHne KOMMYHHKATOpa HAa HECKOJIBKO HOBBIX KOMMYHHKATOPOB; yaJIeHHE
KOMMYHHKAaTOpa.

Tema 5. Ilepechlika pa3HOTHIIHBIX JaHHBIX.

[Ipou3BoHbIE THITBI AaHHBIX. Perucrpaius v yHUITOXKEHNE MPOU3BOJHBIX TUIOB AaHHBIX. BHbI KOHCTPYKTOPOB, OCOOEHHOCTH
OIMMCaHM TPOMN3BOTHOTO THIA JAHHBIX M UX OTJIMYMs. Vcroab30BaHKe MPON3BOJHBIX THITOB TSI IEPECHUIKH Pa3HOTUITHBIX
JaHHbIX. Onepaiy yakoBKH M PaclakoBKH JaHHbIX. OrpeseneHre HeoOX0uMOoro oobema namsITh [isl yIaKOBKH
Pa3HOTHITHBIX JAHHBIX.

Tema 6. Ilpumenenne Texnogorun MPI B pemennn 3aga4 BbIMHCINTENHHOH MAaTEMAaTHKH.

PazpaboTka napauiesbHON MPOrpaMMBl JIs pEIIeHHs KpaeBoH 3aja4i Ha MHOTOIPOLIECCOPHBIX CUCTEMaX C pa3JesisieMOoit
namMsThI0. [IprHIMITEL pa3paOOTKK MapasuieIbHBIX AITOPUTMOB. AHAJIN3 BHYTPEHHEN CTPYKTYpPBI AJITOPUTMA U BbISIBJICHUE
napauien3ma. Hanmcanns 3¢heK THBHBIX MapayuieIbHbIX MIPOrpaMM Ul PEIIeHus 3aJay BEIYUCIUTEIbHON MaTeMaTHKY.

5. IlepevyeHb Yy4eOHO-METOJUUECKOT0 00€eCIeYeHHsI ISl CAMOCTOATEJbHONH PAa60ThI 00yJalOIUXCs M0
U CIHILIIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYaIOIIMXCs BHITIOIHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJACTBE NperofiapaTeis, HO 6e3
€ro HeMoCPeACTBeHHOro yyactust. CamocTrosiTesbHast padoTa MoApasAeNseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTe bHAs padoTa 00yJaIOIMXCs BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3aesioB) TUCLHHIUINHB, TaK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOsTeNbHOM paboThl 00yJaloIIfecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHUs1, HANIpaBJICHHbIC Ha 3aKpeIIeHne 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSATCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIMHE.

OpraHu3zalys CaMOCTOSITENIbBHOW padoThl 00yYaIOIIMXCs perJiaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl JINTepaTypoil 1 3JeKTPOHHBIMI 00Pa30BaTE/IbHBIMU PECYPCAMHU, BKIIOYASL:

IMopsimok opraHU3alMK U OCYIIECTBIICHUsI 00pa30BaATEIbHON JEATEIFHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, MporpaMMaM CieAIMTETa, POrpaMMaM MarkCTpaTyphl (YTBEPXKICH PUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparuu ot 6 anpesst 2021 roga Ne245)

ITucbmo MuHuctepcrBa oopasopanust Poccutickort ®eneparmu Nel4-55-996un/15 ot 27 Hostopst 2002 r. "OO akTMBU3AIMH
CaMOCTOSITEJIbHON padOThI CTYICHTOB BBICIIHMX YUeOHBIX 3aBeICHUN"

YcraB (enepanbHOro rocyIapcTBeHHOTO aBTOHOMHOTO 0Opa3oBatesbHoro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHbIil yHUBEpCUTET"

INpaBuna BHyTPEHHEro pacropsAaka (eaepalbHOro rocy1apCTBEHHOTO aBTOHOMHOT'O 00pa30BaTeIbHOTO YUPEKACHHS BBICIIETO
npodeccuoHansHoro oopaszosanus "Kazanckuil (IlpuBosnkckuii) (enepanbHelil yHuBepcuret”

JlokanbHble HopMaTuBHBIE akTH KazaHckoro (IIpuBomkckoro) denepaabHOrO yHUBEpCUTETA
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BeruncnurenbHblil npakTHKyM 1o TexHosnoruu MPI - https://parallel.ru/tech/tech_dev/MPIcourse
Cpena napamiensHoro nporpamMupoBannss MPI - http://rsusul.rnd.runnet.ru/tutor/method/m2/content.html

6. ®oH/] OLIEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOYJII0)

DoHJ OIIEHOYHBIX CPEICTB IO AUCIUIUIMHE (MOJIYJIO) BKIIIOYAET OIIEHOYHBbIE MaTepUaIbl, HAIIPAaBJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHIIMH, B TOM YFCJIe 3HAHWH, YMEHUI 1 HABBHIKOB. POH/I OIIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETO
KOHTPOJISl M OLIEHOYHBIE CPEACTBA TPOMEKYTOUYHOHN aTTECTAIHH.

B choHpe OIIEHOYHBIX CPENICTB COAEPKUTCS CleayoInas HHPOPMAITHs:

- COOTBETCTBHME KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHusI 110 UCHUILIUHE (MOYJI0);

- KpUTEpHH OlICHUBAHUS C(DOPMUPOBAHHOCTU KOMITETEHITHIA;

- MeXaHU3M (POPMHUPOBAHHMSI OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMHMCAHUE MOPsAKA IPUMEHEHHS W IIPOLIEAYPHI OLIEHUBAHUS JIJIs KaXKIOTO OLCHOUHOIO CPEe/ICTRa;
- KpUTepHH OIICHUBAHUS JJTsI KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COACPKAHMUE OUECHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MPEAbABIACMBIE K ﬂCﬁCTBHHM o6yqa10mnxc;1, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pa3/IMYHbIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [IpumoxkeHun 1 K mporpaMMe JUCHUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXOAUMOM JJIsI 0CBOEHHS JUCIMILINHBI (MO XYJIs)
OcBoeHMe UCIMIUTMHBL (MOJIYJIsl) MPEAINoJaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEJIbHOUM y4eOHoM nteparypsl. Jluteparypa
MOXeET ObITh JOCTYIHA OOYYAIOIIMMCsI B OTHOM U3 IBYX BapUaHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHJIE - Yepe3 JIEKTPOHHbIe OMOIMOTEUHbIE CHCTEMBI HA OCHOBaHHH 3aKTi0YeHHbIX KPY noroBopos ¢
paBoO0IaIATEISIMHE;

- B leyaTHOM BuJe - B HayuHo# 6ubmmnoreke um. H.U. Jlo6aueBckoro. OOyyalomiecs noayyaioT yueOHyIo TMTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHY C MPaBUIIAMU 10JIb30BaHKs HayuHoi GUOIMOTEKOM.

DJIeKTPOHHbIE N3AAHUSI JOCTYITHBI AUCTAHIIMOHHO M3 JII000H TOUKM MPY BBEAEHUM 0OYYaIOIIMMCsI CBOETO JIOTHHA U ITapoJIsi OT
JIMYHOTO KabWHeTa B cucteMe "DIIeKTPOHHBIH yHUBepcuTeT . [Ipn NCTionb30BaHIM TTEYaTHBIX N3AaHUN OMOIMOTEYHBIN (hOH]T
JIOJDKEH OBITh YKOMIUIEKTOBAH MM M3 pacuera He MeHee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EMIUIAPA) KakI0ro U3 U3JaHUI OCHOBHOM JIUTEpaTyphl U He MeHee (0,25 sK3eMIuIsApa JOMOIHUTENIBHON TUTEpaTypsl Ha
KaXJ0ro 00y4alolierocst U3 4nciia Jiull, OAHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCLUIUINHY.

INepeveHb OCHOBHOI M IOTIOHUTENIBHON Y4eOHON IMTEpaTyphl, HEOOXOAUMOIA U1l OCBOSHUS JUCLMIUIMHBL (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHMILIMHBL. OH MOAJIEKXUT OOHOBJICHHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTeIsIMK JEKTPOHHBIX U3JaHUI U IPH U3MEHEHNH KOMILTIeKToBaHus (poraoB HayuHoii 6ubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX [JIsI
OCBO€EHHUS JUCIUIINHBI (MOTyJIsT)

MPI Documents - https://www.mpi-forum.org/docs/
MPI: The Message Passing Interface - https://parallel.ru/tech/tech_dev/mpi.html
The Message Passing Interface (MPI) standard - https://www.mcs.anl.gov/research/projects/mpi/index.html

Komanga MS Teams "Texunomornu MPI" -
https://teams.microsoft.com/l/team/19%3a9f9f70be83eb4ba59d4055f0ce6638bf %40thread.tacv2/conversations ?groupld=85424f43-a5a3-

9. MeToauuyecKHe YKa3aHUA 1A 00YUAIOMMXCS 10 0CBOESHHIO JUCHHUILIHHBI (MOXyJIsI)

Bujg paéor MeToanuecKkne peKoMeHIamun

naboparophsie | [Tpu BITONHEHUN TA00PATOPHBIX PaOOT HEOOXOJUMO KCIIOJIb30BATh TEOPETUUECKUN MaTepUal u3

paboThI TMIPE/IIOKEHHOTO CIIMCKA JIUTepaTyphl. Bee paboThl OpUEHTHPOBaHbI Ha MprMeHeHue TexHooruu MPI B
pa3paboTKe MapaJuleJbHbIX IPOrPaMM ISl PeIeHHsI 3a4a4 BbIYUCIUTEILHON MaTEMAaTHKHU. Y YeOHbI MaTepral
0 KaXk/I0W paboTe u3naraeTcsi moJpoOHO U COIEPKUT HEOOXOAUMBIE MOSCHUTEbHbIE CCBUIKU U yueOHbIe
npuMepbl. Tekymue 3aganus Ha JaOopaTopHble paOOTHI BBIAAIOTCS KAKAYIO HEASIO Ha IPAKTHYECKOM 3aHSATHU.
Peanuzanms JaHHON AMCLMIUIMHEL ITpeJiIoiaraeT Kak O4Hoe, TaKk ¥ AUCTaHIMOHHOE (hopMy 00yUYEHHS.

3AE
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Bujg paéor MeToanuyeckue peKOMeHIalu

caMocCTOS- W3ydenue JaHHOTO Kypca IpeaycMaTpUBaeT CUCTEMATUUECKYI0 CAMOCTOSATENbHYIO Pa0OTy CTYJEHTOB Ha[
TeJIbHas padoTa | TEOpeTHYEeCKUM MaTepUaioM, TeKCTaMU PEKOMEHJOBaHHbIX Y4eOHUKOB U yueOHbIX IIocoOuil. OCHOBHOM LieJIbIO
CaMOCTOSITEJIbHBIX 3aHATHH SBJISETCS YIIIyOJIeHHOE M3yUYeHNEe OCHOBHBIX IIPUHIIUIIOB U METOJIOB
pacnapajuieNuBaHus IPOrpaMM Ha MHOTOIIPOLIECCOPHBIX CHCTEMAX ¢ paszenseMoi namarso. [Ipu padote ¢
y4eOHBIMH TIPEMeEpPaMU HEOOXOMMO HAayUYHThCS IIPOBOANTH aHAJIM3 BHYTPEHHEH CTPYKTYpPhI aJITOPUTMA U

PEKOMEH/IOBaHHBIM y4eOHbIM TTocoousiM. CaMocTosiTenbHast paboTa M0 N3y4YEeHHI0 Kypca MpeArioiaraet
BHEAYIUTOPHYIO PaboTy. DTaIlbl BBHITOJHEHUST CAMOCTOATENBHBIX padoT: 1. [IpocMOTp yueOHOro mocodus u

pazzena peKOMEHIyeMOro TeOpeTHYECKOro MCTOYHHUKA WM yueOHUKA. 3. BhIloNHeH e 3alaHui 1O TeMe U UX
KOMMEHTHUPOBAHUE.

BBIABJIATb BO3MOKHBIC YYACTKH IMapajuiejm3ma. HpI/I MNOATOTOBKE K KaXXJIOMY 3aHATUIO HCO6XOIII/IMO O6paTI/ITBCH K

pCKOMeHHyeMOﬁ JIMTEPATYPHI 110 TEME 3aJaHUA. 2. CocraBiieHue pe3me HpO'-II/ITaHHOI;'I TJIaBbl COOTBETCTBYIOLIIETO

9K3aMeH ITpu noaroToBKe K 9K3aMeHy 00ydJaomeMycs peKOMEHIYeTCsl COCTAaBUTh IUIaH MpoLecca MOArOTOBKH,
BKJIIOYAIOIel M3y4YeHHne, TOBTOPEHHE, CUCTEMATH3ALIMIO, JIOTHYECKYI0 00paboTKy MaTepuala, HOATrOTOBKY K
BBIITOJTHEHHIO IIPAKTHYECKUX 33124 IT0 TeMaM AUCLMIUIMHBL, & TAKKE COCTABJIEHUE CITHCKA BOSMOKHBIX
JOTIOJTHUTEBHBIX BOIIPOCOB M 3a/iaHui. Ha 9K3aMeHe olleHMBaeTCs BIaJileHle MaTepuajioM 00yJaloIero, ero
CHCTEMHOE OCBOEHHE, CIIOCOOHOCTh MMPUMEHSTh HyKHbIE 3HAHHS, HABBIKM U YMEHHSI IIPH aHAJIM3e MPOOIEMHBIX
CHUTYaIWii ¥ PeIIeHNH TPaKTHYECKIX 3aJaHHUH.

10. ITepeyenb nHQOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TMCHHILIIHE (MOIYJII0), BKJIHYAs NepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(OPMAMOHHbBIX CIPAaBOYHbBIX
cucTeM (IpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOLIecca MO JUCIMILIIHE
(Momy0), BKJII0Yas IepedeHb MporpaMMHOro odecrieueHuns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHHUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHIYECKOMH 0a3bl, HEOOX0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILIHHE (MOIYJII0)

MaTepI/IEU'[LHO—TCXHI/I‘{CCKOC obecrieueHre 06pa30BaTe.III)HOFO mpomnecca 1no AIMCHUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue
KOMITIOHCHTHI:

INomeleHust 17151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCs, YKOMIUICKTOBAHHBIE CIICLMAT3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" u obecriedyeHreM JocTyra
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTebHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CTIELUATN3MPOBAHHON MeOebio (CTOIbI
Y CTYJIbSI).

KommbioTep 1 npuHTEp ISl paclieyaTKy pa3JaTOuHBIX MATEPHAIOB.
KommnbloTepHBIit KJtacc.

12. CpeacrBa aganranuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIIeAYIOIIIe METOABl ¥ TEXHOIOTUH, O0JIeryaloIme
BOCIIpUATHE MHGMOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIULAMY C O'PAHUYEHHBIMH BO3MOKHOCTSIMH 310POBBI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €70 BO3MOKHOTO IPe00pa30BaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TSI PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHMe KOHTEHTA, KOTOPBIA MOXHO NPECTaBUTh B PA3/IMYHBIX BUJAaX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPETD
BO3MOXHOCTb MacIITaOMPOBaHMs TEKCTa M M300pakeHuii Oe3 MOTepH KauyecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO31aHueC BO3MOXKHOCTEN JJIA 06yqa101111/1xc;[ BOCHIpUHUMATDb OJIHY U Ty KE I/IH(i)OpMaI_II/HO M3 Ppa3HbIX MICTOYHUKOB - HAlIpUMED,
Tak, YTOOBI JiMa ¢ HapyHmIeHUAMM ClyXa oJIydain I/IHCl)OpMaLII/IIO BU3YAJIbHO, C HAPYIICHUAMU 3PEHUA - Ay/TUAJIBHO;

- IPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTePHATUBHBIX CIIOCOOOB, B TOM YHMCJIE BUPTYAJIbHBIX TAOOPATOPHIA M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaTeJ'[bHLIX TEXHOJIOTHI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHu3al pa3jnvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer0c5{ C IpernojaBarejieM, B TOM 4UCJIe Be6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAHbI J1d NPOBEACHUA BUPTYAJIbHbLIX J'ICKL[I/Iﬁ C BOBMOJKXHOCTBIO BSaHMOHeﬁCTBHH BCEX YYaCTHUKOB JUCTAHIUOHHOI'O
06y‘-IGHI/I${, MpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUThI BBITTIOJTHEHHBIX pa60T, MMpOBEACHUSA TPECHUHIOB,
OpraHmsanyun KOJUIEKTUBHOM pa6OTLI;

3 A
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- IPUMEHEHHe IUCTAaHIIMOHHBIX 00pa30BaTesbHBIX TEXHOJIOTHH Il OpraHu3aluy (bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHUE TIPOJOJDKUTEBHOCTHU Claui 00YYaIOIMMCsl HHBIUIOM MJIM JIMLIOM C OrpAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm mpome:xyTOUHOH aTTeCTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOOKUTEBHOCTH UX CAAYH:

- IPOOOJIKUTEIIBHOCTU CIaun 3a4€Ta WIM IK3aMEHa, IIPOBOANMOTIO B MUCbMEHHOUN CI)OpMC, - He Oonee yem Ha 90 MMHYT;

- TIPOJIOJKUTEIHPHOCTH MTOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4YéTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee ueM Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM PadOTHI - He OoJjiee YeM Ha 15 MUHYT.
IIporpamma cocraiieHa B cootBeTcTBrM ¢ TpedoBanusiMu PI'OC BO u yyeOHbIM 1u1aHOM 110 HarpaBienuio 01.04.04

"TlpukiagHass MaTeMaTuKa" ¥ MarucTepcKoil mporpamme "BrrancnuTesnbHas TeOMETPHS U BHICOKOTIPON3BOJUTEIBHbIE
BBIYHCIICHUS .

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./[B.06.02 Texrnonoeuu MPI

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue nogrorosku: 01.04.04 - IpukiagHasi MaTeMaTuka
[Ipocuss moAroToBKM: BeryrciuTe bHasA reOMeTpHs U BRICOKOITPOM3BOIUTEbHBIE BEIYUCIEHUS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

1. Boraués, K. 10. OcHOBBI napajuieIbHOro MporpaMmmupoBanis : yayeOoHoe nocodue / K. 0. Boraués. - 4-e uzn. - Mocksa :
Jlaboparopus 3Hanuit, 2020. - 345 c. - ISBN 978-5-00101-758-5. - Tekcr : anekTpoHHbIH // JIaHb : 31eKTPOHHO-OMOIMOTEYHAs
cuctema. - URL: https://e.lanbook.com/book/135516 (mata o6pamenust: 30.06.2022). - Pexxum noctyma: 1jis aBTOpU3.
OJIb30BaTeIeH.

2. A6pamsH, M. D. TIpakTuKyM N0 MapajIesbHOMy IPOrpaMMHUPOBAHHUIO C UCTIONB30BAHUEM JIEKTPOHHOTO 3aJaYHHIKA
Programming Taskbook for MPI : yue6noe nocodue / M. 3. AGpamsH. - Pocro-Ha-[lony : U3garensctBo IOPY, 2010. - 172
c. - ISBN 978-5-9275-0778-8. - Tekcr : anekrponnsiii. - URL: https://znanium.com/catalog/product/549949 (nata oGparieHust:
30.06.2022). - PesxuM gocTyna: Mo MOIIHCKE.

3. ®epotos, 1. E. Mozaenu napajuiesibHOro porpaMMHUpOBaHus: paktudeckoe nocoodue / Penoro U.E. - Mocksa:
COJIOH-IIpecc, 2020. - 390 c. - (Cepus 'Budnmoreka npodeccronana'). - ISBN978-5-91359-222-4. - TekcT : 31eKTpOHHBIH. -
URL:https://znanium.com/catalog/product/1858781 (nara obpamenusi: 30.06.2022). - Pexxum gocTymna: 1o MoJIucKe.

4. Kapenosa, E. [I. OCHOBbl MHOTOIIOTOYHOT'O U Mapaule/IbHOrO MporpaMMKUpoBanust: yueOHoe nocobue / Kapernosa E.[I. -
Kpacnosipck: Cubupckuii pesiepaiibhblii yHuBepeutet, 2016. - 356 c. - ISBN 978-5-7638-3385-0. - TekcT : 9/IeKTPOHHbIM. -
URL: https://znanium.com/catalog/product/966962 (nata obparuenus: 30.06.2022). - Pexum gocTymna: 1o noirucke.

JomnmoJHUTEILHAS IUTEpATypa:

1. Crykounos, C. B. ITapayuiensHoe nporpammupoBanue. [Ipaktrkym : yaeonoe rocooue / C. B. Ctykosios. - Kemeposo :
KemI'V, 2020. - 273 c. - ISBN 978-5-8353-2723-2. - TekcT : 3/1eKTpoHHbI# // JIaHb : 3J1eKTpOHHO-OUOIMOTEYHAST CHCTEMA. -
URL: https://e.lanbook.com/book/173547 (nata o6paruenus: 30.06.2022). - Pexxvim gocTyna: ijisi aBTOPU3. MOJIb30BaTeeH.

2. Muxaiinn4aenko, K. B. [IporpamMupoBatue Ha si3bike Cu @ yueOHO-MeToaudeckoe nocodue / K. B. Muxaitnmnuenko, M. A.
Kysunuenko, B. C. fre. - 2-e uzg., crep. - Mocksa : ®JIMHTA, 2017. - 103 c. - ISBN 978-5-9765-3434-6. - Tekcr :
anektpoHHsIid. - URL: https://znanium.com/catalog/product/1583197 (mara o6paruenus: 30.06.2022). - Pexxum nocryma: 1o
TIOATINCKE.

3. [Mnemunckwuii, H.B. MHoromnpolieccopHble BHIYUCIUTENbHbIE KOMILIEKCHI. TEXHOIOrMH MapasuieIbHOrO TPOrpaMMUPOBAHUS:
yue6noe nocodue / H.B. Inemmuckuii, U.H. Inenmuckuii . - Kazanckuii denepanbhbiii yausepcuret, 2018. - 80 c. - Teker :
anektpoHHbId. - URL: https://kpfu.ru//staff_files/F_1562889877/mcc18a.pdf (mara obpamenus: 30.06.2022). - Pexum
JOCTYTIA: OTKPHITHIN.
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[Iporpamma aucturuiuas "Texnonoruu MPI"; 01.04.04 "TlpuknanHas marematuka'.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./[B.06.02 Texrnonoeuu MPI

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue nogrorosku: 01.04.04 - IpukiagHasi MaTeMaTuka
[Ipocuss moAroToBKM: BeryrciuTenbHAS TeOMEeTpHs U BRICOKOITPOM3BOINTEbHBIE BHIYUCIEHUS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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