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Mporpamma ancumnnuHbl "KomnbioTepHble TexHonorumn"; 01.04.01 "Martematumka".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnnuHbl "KomnbioTepHble TexHonorumn"; 01.04.01 "Martematumka".

Mporpammy aomMcuunnnHel paspabdoTan(a)(n) BoueHT, K.H. HacpyTanHoB M.®. (kadpepa KOMMNbIOTEPHON MaTEMaTHKU 1
MHdoopMaTKKK, oTAeneHne neparormyeckoro obpasosanus), Marat.Nasrutdinov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
Orik-2 CnocobeH CTpoMTb 1 aHaNM3MpoBaTb MaTeMaTnieckme Moaesnv B COBPEMEHHOM
EeCTECTBO3HaHUW, TEXHWNKE, 9KOHOMMUKE 1 yrnpasneHnm

O6yyatolmiics, OCBOVBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:

COBPEMEHHbIE CPeacTBa Pas3paboTku Afs BbINONHEHNS BbICOKOMNPOU3BOANTENbHBIX BbIYMCIIEHWUI, BU3yannsaumm u
cucTeMaTnsauuy pesynbTaToB

JonxeH ymeTb:

Bbl6paTb onTUManbHYO TEXHONOTNIO N CcpeacTBa NporpamMMmnpoBaHns nNpu peweHnn 3aga4y MmooennposaHmna peanbHblX
CUCTEM N npoueccos

JlonxeH Bnanetb:

HaBblkaMmn UCMOJb30BaHNS METOLOB W TEXHONOIMIA NPOrpPaMMPOBaHUS NS CO30aHUSA MoOeNew
JlonxxeH neMOHCTPMpPOBaTh CMOCOBHOCTL 1 FTOTOBHOCTb:

K MCMONb30BaHUIO COBPEMEHHbBIX CPEACTB O BbICOKONPOM3BOANTENBHOMO NPOrPaMMUpPOBaHNS

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa aucumnnuHa (Mogynb) BkntodeHa B pasgen "51.0.07 OucumnaunHbl (Mogynun)" OCHOBHOM NPOIECCUOHASNBHOA
obpasosatenbHol nporpammbl 01.04.01 "Matematvka (FeoMeTpusi, TONONOrKS U MX NPUNOXEHNS)" U OTHOCUTCS K
06513aTeNbHbIM AUCLMNANHAM.

OcBauBaetcs Ha 1, 2 kypcax B 1, 2, 3 cemecTpax.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMUaxX C yKkasaHueM KonimyecTsa 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

O6was Tpyn0eMKOCTb AUCLIMIMINHBI COCTaBASIET 7 3a4eTHbIX(ble) eauHuL(bl) Ha 252 yaca(oB).

KoHTakTHas paboTa - 79 4aca(oB), B TOM Yucie nekuun - 0 4aca(oB), npakTudeckme 3aHaTus - 76 vyaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 3 4aca(os).

CamocTtositenbHas pabota - 137 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPOMS ONCLUUMNAUHBL: 3a4eT B 1 ceMecTpe; 3a4eT BO 2 CeMecTpe; 9K3aMeH B 3 ceMecTpe.

4. CopepXaHue OUCLMMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ yKkasaHMeM OTBEA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMMYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucumninHbl / MX TPy A0EMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl
Tema 1. OcHoBbI TEOPUN
1. [mHpopmauun. Cxartme nHdpopmaumn. 1 0 8 0 16
Tewma 2. CTpykTypa 1 npyHLMMbI
5 |PYHKUNOHNPOBAHMSA SBM. 1 0 6 0 12
" |Opranunsaumsa xpaHeHns gaHHbIX Ha
9BM. Cetn OBM.
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Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 3. OchmcHoe n

BCroMoraTtenbHoe NporpaMmmHoe
obecrneyeHune ons

8. nporpamMmmpoBaHus. BebuHapsbil. 1 0 2 0 7

JNnueHsnmn B copepe NporpamMMHbIX

NpPOoOYyKTOB.

Tema 4. Cnctembl KOMMbIOTEPHON
4. [matemaTnkm. Cuctema 1 0 8 0 12
KOMMbOTEPHOW BepcTkM TeX

Tema 5. Tema 5. lNporpammuposaHve 5 0 4 0 8
Ha a3blke C++ (MpouenypHoe)

Tema 6.
Ob61BbEKTHO-0PUEHTNPOBAHHOE
6. [nporpammmpoBaHue Ha C++. 2 0 6 0 16
LlabnoHbl knaccos. O606IWEHHOE 1
6e3onacHoe nporpamMmMupoBaHue.

Tema 7. lNpakTuyeckoe BBeLeHNE B
STL. ®dyHKUMoHanbHoe

7. InporpammuposaHme. LLabnoHbl 2 0 14 0 23
npoekTuposaHms. OCHOBbI
MPOMBIWNEHHO pa3paboTku.

Tema 8. OpraHmsauus n

ncrnonb3osaHne onepaTuBHoOn

8. namaT. OCHOBbI MHOrOMOTOYHOMO 3 0 8 0 8
nporpamMMmMpoBaHns

9. [Tema 9. TexHonorun OpenMP 1 MPI 3 0 8 0 20

10./Tema 10. MapReduce 3 0 12 0 15
Ntoro 0 76 0 137

4.2 CopepxaHue aucUUMNIUHLI (MOBYNSA)
Tema 1. OcHOBbI Teopuu UHcpopmauumn. Cxarme MHPOpMaLIK.

OcHosbl Teopumn nHpopmaumn. Mepa Xaptnu. Mepa lWeHHoHa. EonHuubl nsmepeHns konuyectsa nHdpopmaumu.
Mo3unumoHHbIe cuctembl cuncneHns. Nepesod Mexay HUMKU. OnTrManbHas cuctema cymcneHus. HetpagnmumoHHble
cucTembl cumcneHus. OkpyrneHve Yncen. HenosnumoHHble CUcTeMbl cHcneHmns. lNpenctaesnexHve Lenbix Yucen B
orpaHnyYeHHon paspsaaHon cetke OBM. MNpencrtasneHune otpuuatensHbix yucen 8 O9BM. dnarm coctosHns npoueccopa.
Andpasut. Cxatve aaHHbix. Anroputm LWenHoHa-PaHo. AnropuTtm XaddpmaHa. Kog XaMMuHra.

Tema 2. CTpykTypa 1 npuHLMNbI pyHKLMOHUpoBaHus SBM. OpraHnsauums xpaHeHusi aaHHbiX Ha 9BM. Cetn
9BM.

OcHoBHble NOHATMS anrebpbl norvku. Tabnuusl NCTUHHOCTU. Bynesbl doyHkuuK. HoTaumu. Passutne 9BM. SBM choH
HelimaHa. Knaccudomkauus apxutektyp 3BM. ObpaboTtka komaHa npoueccopa. YCTPOWCTBO 3/1IEMEHTOB XpPaHeHNSs
LaHHbIX. OcobeHHOCTU paboThbl NamsiT KoMrbioTepa. MNepeaaya faHHbIX B KOMMbIOTEPHBIX CeTAX. MHOrOypoBHEBAS
mopenb OSI. MpoTokonbl TCP n UDP. CeTesble ycTpoiicTea.

Tema 3. OchucHoe 1 BcromorarenibHOe NporpamMMHoe obecneyeHue ons NporpaMMmpoBaHusi. Be6uHapbl.
NuueH3um B cchepe NporpaMMHbIX NPOAYKTOB.

Obwme cBeneHUs 0 NpUKNaaHbIX OPUCHBIX nakeTax. MpoaBuHYTblE oyHKLUM paboTbl C TEKCTOBLIMM MPOLECCOPaMU.
MpoaBvHyTbie OyHKLMM paboThl ¢ TABNUYHBIMK NpoLieccopamy. ABTOMaTM3NPOBaHHOE CO34aHNE LOKYMEHTALUN.
CucTeMbl ynpaBneHusi (KOHTpons) Bepcusamu. MNporpaMMHoe obecrnedeHre 4ns yrpaBneHus nporpaMMHbIM NPOEKTOM.
BupTtyanusaums u sebuHapbl. JluLeH3Un nporpaMMHoro o6ecneyeHmnsi ¢ OTKPbITbIM UCXO4HbIM KOLOM. OTBETCTBEHHOCTb
3a HeMpaBOMEPHOE UCMO/b30BaHNE NPOrPaMMHOr0 0BecrneyeHus.

Tema 4. Cucrtembl KOMMbIOTEPHON MaTeMaTuK. Cuctema KomnbrotepHon BepcTku TeX

CucTteMbl KOMMbloTepHo MaTemaTtuku. Maket Mathematica. PeweHune 3anay anrebpbl, reoMeTprmn 1 MaTeMaTn4eckoro
aHanusa. Busyanusaums B cucteme KOMnboTePHON MateMatukn. CBS3b CUCTEM KOMMbIOTEPHON MaTemMaTukin ¢ Apyrumu
KOMMbOTEPHBIMU NporpamMmamu. Cructema komnbtoTepHol Bepctku TeX. Wpudptel. dopmynbl. Tabnuubl.
®dopmaTtuposaHme B cucteme TeX.

Tema 5. Tema 5. NMporpammupoBaHue Ha fisbike C++ (NpouenypHoe)
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KOMI'II/IﬂI/IpOBaHI/Ie nporpamm. MoHsATMe KOMNUNATOpAa U nHtepnpetaropa. basosble KOHCTPYKUMN A3blKa: TUMbl OAHHbIX,
YCNnoBHbIE onepartopbl, LXKIbI. Pabota ¢ namaTbio. Ykazatenu. ®aiinbl. Maccuebl. MeTtoapl COPTUPOBKN MacCMBOB:
KBaapatnyHbie COPTUPOBKN, 6bICprIe COPTNPOBKMN. Pabota co CTpoKaMu. Bcraeka n MOANOULMPOBaHNE CTPOK, MOUCK
noacTpOKK B CTPOKe.

Tema 6. O6EKTHO-OpUEHTUPOBaHHOE NporpaMmupoBaHue Ha C++. LLlabnoHbl knaccoB. O606LL,.eHHOe 1
6e3onacHoe NporpaMMupoBaHue.

O61beKTHO-0preHTUpPOBaHHOE NporpammupoBaHune Ha C++. LabnoHbl knaccoB. KOHCTPYKTOPbI U AECTPYKTOPSI.
MouneHHas uHMUManu3auus n npuceamsaHue. BupTtyanbHble necTpykTopsbl. [oaaeneHne konvposaHus. LWabnoHsbl
knaccos. Mlonoma SFINAE. MNoHATue ncknoumtensHomn cutyaumn. besonacHocts MO kak nokasarenb kayecTsa.
Wcnonb3osaHue UML-gunarpamm.

Tema 7. Mpaktnueckoe BeBeaeHue B STL. dyHKUnoOHanbHoe nNporpaMmmpoBaHue. LLlabnoHbl NnpoekTupoBaHus.
OcCHOBbI NPOMBILLIEHHOW pa3paboTku.

CraHpaptHas 6ubnuoteka STL. Mctopus coapaHus. MNMocnenoBatenbHble KoHBeepbl. Konvpytowwme, NpeankTHbe
anropuTMbl. [lonycTuMblie amanasoHsl 1 onepaumun. CTaHnapTHble qoyHKLUMOHaNbHble 06bekTbl STL. dyHKLUMOHaNbHbIE
apantepbl. KoHTelHepbl. DyHKLUMOHaNbHOE nporpammmpoBaHue. MaTtematuyeckme 6ubnmoteku. MprHUMMbI 1 WabnoHbI
06BEKTHO-OPUEHTUPOBAHHOIO NPOEKTUPOBAHNS.

Tewma 8. OpraHusau,uﬂ un ucnonb3osaHue OﬂepaTVIBHOﬁ namsatun. OCHOBbI MHOFOMOTOYHOIO nporpaMmmumpoBaHus

OpraHn3auus 1 Ucrnosnb30oBaHve onepaTuBHOM NamsTu. MHOroMepHble MaccuBbl. YkasaTenn Ha KOHCTaHTbI U
KOHCTaHTHble ykasatenu. YkasaTenu u keanngoukarop restrict. MHoroMepHble MaccuBbl U (oyHKLUMW. YNakoBka
nepeMeHHbIX COCTaBHbIX TUMOB. PeopraHnsaumsi CTpyKTyp AaHHbIX. Kalw-namsTe B apxutekType coBpeMeHHbIx OBM.
S heKTNBHbIN 06Xx04 ABYMEPHbIX MAccuBoB. OCHOBBI MHOrOMOTOYHOMO NPorpaMMnpoBaruns . ONTUMM3auus 3arpyskiu
KaLW-NaMsTh KoMaHa. AHTUWABNOHbEI CTPYKTYPHOrO NporpaMMUpoBaHmnsl. ACUHXPOHHOE NporpaMMUpoBaHue.
BbinonHeHne n 6noknpoeka noTtoka. MNpenMywectsa MHOFOMOTOYHOTO NPOrPaMMUPOBaHNSI.

Tema 9. TexHonorum OpenMP n MPI

Komnunsums n 3anyck MPI-nporpamm. KommyHukatopel. Mporpammel SPMD. OtnpasneHune 1 nonyyYeHne coobLeHmiA.
BaanmMogeincTeue Todka-toyka. Popmyna tpaneumm 8 MPI. Beog v BbiBo4. KonnekTneHas KoMMyHukauus. [NponssogHble
TNbl faHHbix MPI. AHanus 6eicTponeiicTeus MPI-nporpamm. MapannenbHblii anroputM COPTUPOBKM HET-HEYeT.
Komnunsums n 3anyck OpenMP-nporpamm. @opmyna tpaneuun 8 OpenMP. ObnacTtb BUAMMOCTY NepeMeHHbIX. Ycnosme
peaykuun. upektrea "napannenbHbii for".

Tema 10. MapReduce

PacnpeneneHHble goalinosble cuctembl. GRID cuctemsl. Mictopuyeckunii 0630p BO3HNKHOBEHMS. Mapaaurma
MapReduce. Anroputmbl, ucnonb3aytowune MapReduce: yMHOXeHNe MaTpuubl Ha BEKTOP, onepaunn pensaumoHHON
anrebpbl, yMHOXeHne MaTpuu. Pacwuperust MapReduce. Mogenb cToMMocTy cBsi3n. Teopusi CoXHOCTU Ans
MapReduce. Peannsaunm MapReduce.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (MOaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU MeTOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcs Ha caMocTosiTeNbHyO paboTy Ha
ayOMTOPHBIX 3aHATUSX U HA BHeayAUTOPHYIO caMocTosTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcst
BKNOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAE/NbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YUTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIo 1 CMPaBOYHYIO IMTEpatypy, BbINONHAIOT 3aaHusl, HanpaefeHHble Ha 3aKpenneHne
3HaHW 1 O0TPabOTKYy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO NO AUCLMUNIUHE.

OpraHunsauus caMocTosTenbHO paboTbl 0ByHaroIWMXCs PernaMeHTUpPyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepPaTypoii U SN1EKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsiook opraHn3aumm n ocylecTBAeHNS 0bpa3oBaTenbHON NesTeNnbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam creumanmTera, nporpaMmmam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepctea obpasosaHus u Hayku Poccuiickoin dPepepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOro aBTOHOMHOrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOMO yYpex aeHNs
BbICLIEr0 NpochbeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHUBEpCMTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) dhenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB M0 AUCUMNAUHE (MOAYNIO) BKIOYAET OLEHOYHbIE MaTEPUanbl, HanpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPeACTB COAEPXUTCS creayiolas MHpopMaums:
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- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pedynbTataM 0By4eHus Mo AUCLUNINHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPeacTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0o OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMbie K 0eCTBUSM 00yHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnmnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHMe oucumMnnnHbl (MOoYNs) NpeanonaraeT n3y4eHrne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0By4aOWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes 3NeKTPOHHbIe BUBNIMOTEYHbIE CUCTEMBI HA OCHOBAaHWMW 3aKNtoyeHHbIX KDY norosopos ¢
npaBoobnagarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTenbckum 6uneTam B COOTBETCTBMU C NMPaBuiamu nonb3oBaHus HayyHor 6ubnmoTekoi.

ONeKTPOHHble N30aHNA AOCTYMHbI AUCTAHLUMOHHO 13 Nio60oi TOUKM Npu BBEAEHNM 00yHaIoLWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNoMb30BaHMKU NeYaTHbIX M3aaHUn BBINOTEYHbIN
POHA [OMXKeEH BblTb YKOMMNEKTOBAH MM U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOM nuTepaTypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepatypbl Ha Kaxaoro obyyaiolerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMON A/ OCBOEHUS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyeli nporpamMme AucLUMnanHbl. OH NOANEXUT OOHOBIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnapnarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNN KOMMNNEKTOBAHNS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6XoaUMbIX AN
OCBOEHUS BUCLMUMNINHBI (MOOYIs)

Kypc "Web-texHonoruun" - https://stepik.org/course/4006/syllabus

Kypc "MHdpopmaTmka” -
https://courses.openedu.ru/courses/course-v1:ITMOUniversity+COMTEC+fall_2018/courseware/6ae40542fce64df08c3843c257
Kypc "YrnybneHHoe nporpammmpoBaHue Ha C/C++" - https://stepik.org/course/153/syllabus

9. MeTtoauyeckue ykasaHus ons 06y4aloLLLMXcsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNs)
Bup pabot MeTtogunyeckue peKoMmeHaauum

npaktuyeckme | MpakTnyeckne paboTbl BLINMONHSAOTCS MO TEMaM, onpeaeneHHbIM y4ebHbIM nnaHoM. JlereHabl ans

3aHATUS KOHKpeTHol paboTbl npeanaratoTcs npenoaasateneM. Kaxpnas pabota saseplaeTcsi ot4eToM. B
oTyeTe [ONXHbI ObITh YETKO onpeaeneHbl NOCTAHOBKA 3a4a4u, MCMOMb3YEMbli UHCTPYMEHTaPWIA, NyTU
pelweHus 3a8a4yn, NoapobHbIi Xo4 pelweHus 3aaayn, BoiBoabl. [prBetcTByeTcs 0b6cyXaeHue u
BO3MOXHbIE a/lbTEPHATMBHbIE BAPWAHTbI PeLleHusl. MIHCTpyMeHTapuii 3aBUCUT OT MMELOLWErocs
nporpaMMHoro obecneyeHusl.

camocTosi- | CamocTosATenbHas pabota BknoYaeT B cebsa paboTy ¢ NEKUMOHHBIM MaTEPMANnoM, NOArOTOBKY K

TenbHas nabopatopHbIM paboTam 1 BbINMONHEHUE NabopPaTOPHLIX PaboT BHE ayauTOpPMU, ECNIN 3TO

paboTa npegnaraeTcs npenojasaTtenem, NOAroTOBKY 0TYETa, a aTKXe M3yYeHne HOBOro Matepuana no ceTu.
WN3yyeHne HOBOro matepuana no TeMe [OMKHO 0643aTeNbHO COMPOBOXAATLCH O3HAKOMIIEHNEM C
HOBEMWMUMU JOCTUXEHNAMU, TaK Kak faHHas cgoepa OTHOCUTCA K BbICTPO pa3BmBaOLLMMCS 061aCTsM.
MoaToMy NpMBETCTBYETCS BKMIKOYEHNE B OTYETHI MO nabopaTopHbIM paboTam a TakkXe BOMpoCh! BO
BPEMS NeKUMiA N0 HOBEWWUM OOCTUXEHUSM MO U3Y4AEMOI TEME, 3TO MOXET NOOWPSATHCS
npenogaBaTenem NOMNONHUTENbHLIMK Bannamu.

3ayet 3aueT npoBoauTCcs B hopMe TecTnpoBaHus. Bce Bonpock! 1 BECb Matepuan NMEETCs B BUPTYanbHO
aynutopun. Bpems TecTnpoBaHus BapbupyeTcs Tak, YTobbl Ha OTBET HA OAMH BOMPOC OTBOLMTCS OT
0LHOro 00 Tpex MUHYT. OBbIYHO TECT OTKPBIBAETCA HA CYTKW, KONMYECTBO MOMbLITOK
pernameHTupyeTcs npenonasatenemM. OKoHYaTeNbHAs OLEHKA CTABUTCS Kak apudoMeTnyeckoe
CpelHee OLEHKN BCEX MOMbITOK, HO MOXET N3MEHATbCS NPenonaBaTenem.
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Bup pabot MeTtoaunyeckue pekomeHaauum

3K3aMeH Ok3ameH npoBoauTCsa B 0OpMe TeCTUPOBaHUS. Bce BOMPOCHI N BECb MaTepunalsl NMeeTCs B
BVIpTyaﬂbHOVI ayountopun. BpeMFI TeCTnpoBaHMs BapbupyeTcs Tak, 4y10Obl HA OTBET Ha OOMH BOMpocC
OTBOOUNTCA OT OOHOro OO0 TPpex MUHYT. OO6bI4HO TECT OTKpbIBaAeTCA HA CYyTKWN, KONTMYECTBO NOMbITOK
pernamMeHTnpyeTCca npenogasartenem. OkoHuaTenbHas oLeHKa CTaBUTCS Kak apudmeTnyeckoe
cpenHee OUEeHKM BCeX NMOonbITOK, HO MOXET N3MEHATbCA npenogaBaTenieM.

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJNb3YeMbIX NMPU OCYLLECTBNIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKJaoUYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYEcKon 6a3bl, He0OX0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHON PaboThl 0OYYaIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbS) 1 OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMAnM3npPoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep v npuHTEp ANS pacneyvyarky pas3naroyHbix MaTepuanos.
KomnbioTepHbIii knacc.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNUAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMA 30,0POBbSI

Mpw HeobxoOMMoCTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolme MeToabl 1 TeXHonorum, obneryaroume
BOCMpUsITUE NHpopMaLMKN 0By4YaloWwmMMICs MHBANMAAMY U NNLAMW C OrPaHNYEeHHBIMU BO3MOXHOCTSIMIA 300PO0BbS:

- cO3[4aHve TeKCTOBOW BepcUM No6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE AN pa3fINYHbIX NOMb30BaTenei;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6e3 notepn AaHHbIX U CTPYKTYpbI,
npenycMoTPETb BO3MOXHOCTb MaclWTabupoBaHus TekcTa U nsobpaxeHuii 63 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW Ais 06y4atowmxcs BOCIPUHUMATL OLHY U Ty XXe MHAPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHNS -
ayamanbHo;

- MPUMEHEHNEe NPOrpaMMHbIX CPenCcTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA AN Nepeaayn MHGopMaLMm, OpraHn3aLm pasnuyHblx
POPM NHTEPAKTMBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenofasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYaNbHbIX NEKLUA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;

- YBENMYEHWE NPOLONIXNTENBHOCTMN caauy 06yyatoWwmMcs NHBANMAOM UK ULOM C OFPaHUYEHHbBIMY BO3MOXHOCT MY
300POBbS OOPM MPOMEXYTOYHON aTTeCTaLMM MO OTHOLWEHMIO K YCTAHOBNEHHOW NPOLOMKXUTENBHOCTUA UX CAAYM:

- NPOAOIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4eM Ha 90 MUHYT;

- NMPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHON doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXUTENIbHOCTU BbICTYNNEHUA 06yqa+ou4erocs1 npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtasneHa B cooTBeTcTBUM ¢ TpebosaHuaMu GIrOC BO 1 yyebHbIM nnaHom no HanpasneHuio 01.04.01
"Matemartumka" n Maructepckon nporpamme "reomMeTpus, TONOAOIMSA N UX NPUIOXEHNS".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.0.07 KoMnboTepHbIe TEXHOA0rNN

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotoeku: 01.04.01 - MaTtemaTnka

Mpodomnb noarotoskun: CeomeTpus, TONONOrUA Y UX NPUNOXEHUS
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:
1. KopHees, B. W. MNporpammuposaHne rpagouku Ha C++. Teopusi u npuMepsl : y4eb. nocobue / B.N. KopHees, J1.I".
"arapuHa, M.B. KopHeesa. - Mocksa : U1 '@OPYM' : UHOPA-M, 2019. - 517 c. + Lon. matepransl [ONeKTPOHHbI
pecypc; Pexum noctyna: http://new.znanium.com]. - (Bbicwee obpasosaHue: bakanaspwar). -
www.dx.doi.org/10.12737/23113. - ISBN 978-5-8199-0837-2. - TekCT : anekTpoHHbIl. - URL:
https://znanium.com/catalog/product/1018909 (nata obpauweHusi: 15.05.2020). - Pexwvm goctyna: no noanucke.
2. Xopes, M. b. O6beKTHO-0pUEHTUPOBAHHOE NPOrpaMMupoBaHmne ¢ npumepammn Ha C#: YuebHoe nocobue / Xopes M.B.
- Mockea : ®@opym, HULL MIH®PA-M, 2016. - 200 c. (Bbicwee obpasosaHue: bakanaspuar) ISBN 978-5-00091-144-0. -
TekcT : anekTpoHHbIi. - URL: https://znanium.com/catalog/product/529350 (nata obpauwenusi: 09.05.2020). - Pexum
[OCTyna: no NOAMNMCKe.
3. WakuH, B. H. O6bekTHO-0prEHTNPOBaHHOE NporpamMmmpoBaHne Ha Visual Basic B cpege Visual Studio .NET : yueb.
nocobue / B.H. WakuH, A.B. 3arsosakuHa, I.K. CocHoBukoB. - M. : ®OPYM : UHOPAIM, 2019. - 398 c. - (Bbiclwee
obpasoBaHune. bakanaspuar). - ISBN 978-5-00091-048-1. - TekcT : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/1010028 (nata obpateHusi: 08.05.2020). - Pexxum focTyna: no NoAnmcke.

JononHuTtenbHas nuteparypa:

1. BopoHuoBa, E. A. lNporpammmpoBaHme Ha C++ C NOrpy>XeHneM: npakTuieckne 3agaHus n npumepsl koga - Mocksa
:HUL, MH®PA-M, 2016. - 80 c. ISBN 978-5-16-105159-7. - TekcT : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/563294

(nata obpaweHus: 14.05.2020). - Pexxum gocTtyna: no nomnuncke

2. KaHuepan, C. A. Anroputmmnsaums 1 nporpammmpoBaHue : y4eb. nocobue / C.A. KaHuepan. - Mockea : N, 'dOPYM' :
NH®PA-M, 2019. - 352 c. - (CpelHee npodpeccrmoHanbHoe obpazosaHue). - ISBN 978-5-16-100506-4. - TekcrT :
anekTpoHHbIR. - URL: https://znanium.com/catalog/product/987207

(nata obpaweHus: 14.05.2020). - Pexxum gocTtyna: no nomnmncke

3. HemuoBa, T. W. MporpamMmmpoBaHmne Ha si3blke BbICOKOro ypoBHS. MNporpammmnpoBaHue Ha si3blke C++: yueb. nocobue
/ T.N. Hemuosa, C.1O. Nonosa, A.N. TepeHTbeB ; nog pen. J1.I'. MarapuHoii. - Mocksa : NI, '@OPYM' : UH®PA-M, 2019.
- 512 c. - (CpenHee npodbeccnoHanbHoe obpasosaHue). - ISBN 978-5-8199-0699-6. - TekcT : anekTpoHHbIN. - URL:
https://znanium.com/catalog/product/1000008

(nata obpatweHuns: 14.05.2020). - Pexwum goctyna: no noAnmcke.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.0.07 KoMnboTepHbIe TEXHOA0rNN

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne noarotoeku: 01.04.01 - MaTtemaTuka

Mpodomnb noarotoskun: eomeTpus, TONONOrUA Y UX NPUNOXEHUS
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

CtpaHnua 9 13 9.




