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Mporpamma aucumnnmHbl "MeTogbl pacyeTta TennoobmMeHHbIx npoueccos”; 16.03.01 "TexHuyeckas usmnka’”.

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 aucumnnmHbl "MeTogbl pacyeTta TennoobmMeHHbIx npoueccos”; 16.03.01 "TexHuyeckas usmnka’”.

Mporpammy oucumnnuHel paspaboTan(a)(m) OOUEHT, K.H. (ooueHT) TkadeHko J1.A. (kadenpa TeXHNYECKOM GoN3UKA 1
sHepreTukn, VInxeHepHbii MHCTUTYT), luda_tkachenko@inbox.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
Orik-3 CMOCOBHOCTbIO K TEOPETUHECKUM 1 SKCNEPUMEHTASIbHBIM UCCNELOBAHUSIM B

M36paHHON 06nacTu TEXHUHECKON OU3NKW, FOTOBHOCTBIO Y4UTHIBATb COBPEMEHHbIE
TEeHAEHLUMM PasBUTNSA TEXHNYECKOW (Pn3nkn B CBOE NPOdDECCMOHabHOW
nesaTenbHoOCTU

MK-9 CNOCOBHOCTBLIO UCMONBb30BATL TEXHUYECKME CPENCTBA ANS ONPeLeNneHnst OCHOBHbIX
napamMeTpoB TEXHONOMMYECKOro npouecca, N3y4eHnus CBOMCTB OU3UKO-TEXHNYECKMX
00BEKTOB, N3AENUA N MaTEpPUanoB

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:

- OCHOBHbl€ 3aKOHOMEPHOCTW N CYWHOCTb OM3NYECKMX SBIEHNI B TennoobMeHHbIX npoueccax;
- MeTobl TeopeTn4ecKoro pacyerta npoueccos TennoobmeHa B aneMeHTax TENNO3HepPreTU4YeCcKmx yCTPONCTB;

- PONb 3KCnepuMeHTa B TEXHUYECKOW cp|/13|/|Ke, NPUHLUWNbI €ro peann3aunn n KOHTpons Kka4ecrtea 06bekToB
nccnenoBaHus; ceegeHuns 06 OCHOBHbIX TUNAx N3MepUTeNbHbIX I'IpI/l60pOB N KOMMNNEeKCOoB,

- MeTpornornyeckoe obecrneyeHre TEXHNYECKON (ON3UKIM, OCHOBHBIE MPUHLMMBI U3MEPEHNS, METOLbI 0B6paboTKK
pe3ynbTaToB U OLEHKW NMOTPEWHOCTEN.

JonxeH ymeTb:

- NPUMEHATb METOAbl MaTEMaTUYECKOWN 1N TEOPETUYECKON (PUINKN Ong NPOBEeLEeHUNS TeNNoBbIX U rMApaBIn4eckmx
pac4eToB B COXHbIX CUCTEeMax Tennoobmena;

- BbIMONHATL N3MEPEHUS N SKCTIEPUMEHTANbHBIE UCCNENOBAHNS Pa3NNYHbIX 00 BEKTOB TEXHUYECKON (OU3NKI;

- BbIMONHATL PacyeT OCHOBHbIX NapamMeTpPoB KOHKPETHbBIX 3HEPreTUHECKUX YCTAHOBOK;

- NNaHMpoBaTb HEOBXOAMMBI SKCMEPVMMEHT U MCMONb30BATL NHAPOPMALMOHHBIE TEXHONOMMW ANs 06paboTKM 1 OLEHKM
MOrPELWHOCTEN NOMYYEHHbIX JAHHBIX.

JlonxeH Bnanetb:

- MeTogamMm nccnenoBaHus, NPOeKTNpPoBaHNA N NpoBeOeHUNA SKCNnepuMeHTanbHbIX pa60T TEnnoobMeHHbIX npoueccos
B 9HEepreTnyecknx yctaHoBKax;

METOAaMM BbIMNOMHEHNUS PU3NKO-TEXHUYECKIX PACHETOB 1 onpeaeneHnst SKOHOMUYECKol apdEKTUBHOCTM
nccnenosaHuii 1 pa3paboTok;

- CTaHOapTHLIMX NaKkeTaMm NPorpamMM KOMbIOTePHOM rpadouky 1 MOAENNPOBaHMS;
- HaBblKaMWn MOHTaXa, Hanamoku 1 TEXHUYECKOM aKCMyaTaLuy aHanmMTM4eckoro n TeXHONOrM4eckoro 06opynoBaHus.
LonxeH 0eMoOHCTPUPOBaTb CNOCOBHOCTb M FOTOBHOCTb:

- CNoCcoBHOCTb pa3pa6aTb|BaTb N oNTMMMN3nNpoBaTb COBPEMEHHbIE HAYKOEMKNE TEXHONOINMK B PA3/TNYHbIX obnactax
TEXHNYECKOWN OU3NKM N SHEPreTUKM C YYETOM SKOHOMUYECKMX N IKONOrMHECKmMX TpGGOBaHI/IVI;

- FOTOBHOCTb W CMNOCOBHOCTb NPUMEHATb PU3NYECKMNE U TEXHNYECKNE METOObl TEOPETMYECKOro U
3KCNepuMeHTasibHOro nccnenosaHusd, MeToabl MateMaTn4eCckoro aHann3a n MogenmpoBaHnsa ons noCtaHOBKM 3anad

Mo pasBUTMIO, BHEOPEHUIO N KOMMEPLIManM3aLUnm HOBbIX HAYKOEMKUX TEXHONOI Wi B 0611acTy TEXHUHECKON OU3NKM 1
SHEpPreTuKu.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

LaHHaa oucumnnuHa (Mogynb) BkntodeHa B pasgen "61.B.04B.07.01 OucumnnuHbl (Mogynn)" OCHOBHOM
npogoeccroHanbHol obpasosaTenbHoi nporpammel 16.03.01 "TexHudeckas comauka (TexHudeckas gousmka)” u
OTHOCUTCS K AMCUMMNANHAM Mo BbIBopy.

OcBauBaeTcs Ha 4 Kypce B 7 CeMecTpe.
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Mporpamma aucumnnmHbl "MeTogbl pacyeTta TennoobmMeHHbIx npoueccos”; 16.03.01 "TexHuyeckas usmnka’”.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBnseT 5 3aueTHbix(ble) eamHuL(bl) Ha 180 yaca(os).

KoHTakTHasi paboTa - 86 yaca(os), B TOM 4ncne nekuun - 36 4yaca(os), npakTuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 50 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 58 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopMa NPOMEXYTOYHOr0 KOHTPONS ANCLMMNNHBI: 3K3aMeH B 7 ceMecTpe.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl oucumninHbl / UX TPYAO0EMKOCTb CamocTosiTenlbHas
N monyns Cemectp (B yacax) pa6ota
MpakTuueckuellabopaTtopHble
Jlekumm 3aHATUA pabortbl
1 Tema 1. O6beKTbl UCCnenoBaHNs U 7 1 0 0 0
‘(3apaym oucunnnmHbl
Tewma 2. Tennootaaya npu
2.|[KoHOeHcauun napa Ha TBepabix 7 6 0 8 10
NMOBEPXHOCTSAX
Tema 3. Tennootnaya npu KUNeHMm
8. OLHOPOOHBIX XNOKOCTEN / 4 0 6 10
Tema 4. Kpntnyeckne nnoTHOCTK
4.|TennoBoro noToka, Bbi3biBatoLme 7 4 0 6 10
N3MEHEHNS pexXnMa KNMEHNS
Tema 5. TennoobmeH B nakeTtax u
5. 3achblnkax 7 3 0 6 8
Tema 6. 3awmra KOHCTPYKUMIA OT
6. BbICOKOW TEeMMNeparypsl / 8 0 6 10
Tema 7. OCHOBbI TEMIOBOIO U
7.\rmpopasnuyeckoro pacyeta 7 10 0 18 10
TennoobMeHHbIX annapaTos
Mtoro 36 0 50 58

4.2 CopepxaHue aucUUMNIUHLI (MOBYNS)
Tema 1. O6beKTbl UCCNeAOBaHUS U 3a,a4N GUCLUIMIUHDI

O6bekTbl UcCnenoBaHus 1 3a8ayun AucuUmnimHbl. OCHOBHbIE MOHSATUS U TEPMUHONOMMS. 3HAYMMOCTb TENNOoOMEHA B
npupone v TexHunke. Bo3HMKHOBEHME TENNOBOro notoka. PacnpoctpaHeHne Tenna. CnoxXxHbil TENNO0OMEH.
KoathdpmumeHTsl Tennootaaqm n tennonepenadun. Kunenne. Kongercaums. MNMaketol n 3acbinku. Tennosbie 3aBechl
pasnuyHoro Tmna.

Tema 2. TennooTaaya Npuv KOHOEHcaUUU rnapa Ha TBepabiX MOBEPXHOCTAX

MneHoyHas koHaeHcaumsi. OCHOBHbIE YpaBHEHUS, ONMChIBAOWME NEPEHOC NPU NNEHOYHON KOHAEHCALMN YACTOrO

HacbllUeHHoro napa. JlaMmHapHoe Te4eHue NNeHKN Ha BEPTUKaNbHON NOBEPXHOCTM U TENO0OMEH Npu MeaJIeHHOM
IBVXeHuUn napa. TypbyneHTHoe Te4YeHne NNEHKN Ha BePTUKaNIbHOW NMOBEPXHOCTY NPY MEeONEHHOM ABUXEHMN napa.
CMelleHHoe TedeHne nneHKun.

Tema 3. Tennootnaua npu KUNeHMn ogHOPOAHBIX XUOKOCTEN

JLlBa OCHOBHbIX pexuma KuneHus. [Ny3blpbKOBOE 1 NIEHOYHOE KUMNEHNE. XapaKTep ABUXEHWS NapOXUAKOCTHON CMecH B
Tpybax. Tennootnaya npu ny3blpbKOBOM KuneHuu. TennooTnada npy nieHo4YHOM KuneHun. BnvsiHue naeneHus,
MONEKYNSIPHOM Macchbl 1 BA3KOCTW Ha TernnoobMeH. BansHue ckopocTu TeHUeHUs XMOKOCTM Ha TennooTaaqy npu
NNEHOYHOM KMNMEHUN.

Tema 4. Kputuueckue nAOTHOCTU TEMSIOBOro NOTOKA, Bbi3blBalOLWLLME UBMEHEHUS peXUMa KUNeHus

MopoavHammyeckas npupoaa KPU3ncoB B MexaHW3Me KuneHus. MepBblid kpruauc kuneHus. Mepexon 0T NNeHOYHOro
KMNEHNS K Ny3blpbKOBOMY (BTOPOI KPU3UC KMMNeHWst). BinsHne paamepos HarpesaTens Ha KpUTUYECKMIA TEMMOBO NOTOK
NpwY KUNEHUN B YCNIOBUSIX CBOBOOHOM KOHBEKLIMMN. 3aBUCUMOCTb KPUTUYECKOrO TENNOBOr0 NOTOKA OT MAPOCOAEPXKAHMS
npu KUNEHUN.
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Mporpamma aucumnnmHbl "MeTogbl pacyeTta TennoobmMeHHbIx npoueccos”; 16.03.01 "TexHuyeckas usmnka’”.

Tema 5. TennoobMeH B nakeTax U 3acbinkax

MonepeyHoe obTekaHue naketa UMAMHAPOB. MNpononbHoe obTekaHne UMNMHAPOB. CxeMbl pacnonoxXeHus Tpyb B nyuyke.
PacnpeneneHune TennooTnaum no oKpy>XXHocTy Tpy6 B KOPULOPHOM nydyke. Tennootaaya nyyka Tpyb ns pasHoro
maTtepuana. Tennootnaya B KUAAWUX CNOSX. 3aBUCMMOCTb TENNOOTAAYN OT CKOPOCTU AN MYYKOB PasnnyHom
reoMeTpuyeckor KoHUrypaumm.

Tema 6. 3aluuTa KOHCTPYKLIMIA OT BbICOKOW Temneparypbl

Tunbl 3aBec. CxeMbl TEMNOBOM 3aWmnTbl aanabaTnyecknx nnacTuH. MorpaHnyHbIi cnoli B TENOBON 3aBece Ha
aavnabaTnyeckoit noBepxHocTW. Agmabatnydeckasi nnacTnHa ¢ NPeaBK/IlYEHHbBIM y4acTKOM TennoobmMeHa.
Anmnabatnyeckas nnacTuHa ¢ ra3oBoi nnacTuHoi. Heanmabatuyieckas nnactuHa ¢ rasoBoi 3asecoit. KoadodpuumeHTt
TennoobmMeHa B NONyorpaHNHEHHO CTpye.

Tema 7. OCHOBbI TEMIOBOr0 U FMAPaB/MYECKOro pacyeTta TennoobMeHHbIX annaparos

Knaccuchrkauus TennoobMeHHbIX annapaTtoB. YpaBHeHne TennoBoro 6anaHca. YpasHeHne Tennonepenadn. CpenHss
pPasHOCTb TEMMEpPaTyp U METOLbI BbIYUCIEHUS. PacyeTt KOHeUHbIX TeMnepatyp pabounx xuokoctei. MNpsaMoToyHas cxema
OB/XeHus TennoHocutenel. [MpoTMBOTOYHAS CxeMa ABUXeHWs TennoHocutene. Metoobl onpeneneHs temneparyp
NMoBepxXHOCTY TennoobmeHa. 3anaqm rmapoMeXaHn4eckoro pacyeta TennoobmMeHHbIx annapartos. Maopasnuyeckoe
CONPOTUBAIEHNE 3IEMEHTOB.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHus jisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTositenbHas pabota 0by4arolLyxcs BbIMOMHSETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTLAEMNbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3gnenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmnecs YnutarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSITCS K TEKYLWEMY U MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arowWmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHBIMUA Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 oCylWEeCTBEHMS 06pa30BaTENbHON AESTENbHOCTM MO 06pPas3oBaTENbHBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTeTa, nporpaMmmam MarucTpatypbl (YyTBEpXOeH
npukasom MuHucTepcTaa obpasosaHus n Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpeHHEro pacnopsnka enepansHOro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOro yupeXaeHns
BbiCLEro npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkcKoro) doeaepansHoOro yHmBepcuteTa

6. DOHA OLEeHOYHbIX CPeaCcTB MO AUCUUNIUHe (MOLYNI0)

DOHL OLIEHOYHbBIX CPEACTB M0 AUCUMNIUHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPEeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaunm.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS Cneaytowas uHgpopmaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3dynbTatam 06y4eHus Mo SUCLUMNNHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0 OLEeHOYHOro CPencTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisiemMbie K 0eCTBUSM 0ByHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTataM, 3aaHns PasnnyHbIX TUMOB.

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

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHMe aucumMnnnHbI (MOoyNs) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX M3 HUX):

- B 9N1EKTPOHHOM BMAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoyeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;
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- B NeyaTHoM Buge - B HayuHon 6ubnunoteke uM. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C NpaBuiamu nonb3oBaHus HaydHol 6ubnmoTekoii.

OnNeKTPOHHbIE N30aHUS OOCTYMHbI AUCTAHLUMOHHO 13 NtoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHMM NeYaTHbIX U3LaHWA BUHNNOTEUHbIN
ooHA AomxeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxooro u3 n3gaHnini OCHOBHOWM nuTepaTypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepedyeHb OCHOBHOW U [OMONHUTENBHOM y4eBHON NTepaTtypbl, HEOOXOAMMON OJ1 OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxonmutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB NMHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI AUCLMMNMNHBI (MOaYIIs)

anuueiickuin .M., Poixos tO.A., Skyw E.B. Tennosble 1 ruapoanHaMmyeckmne npoueccol B konebntowmxes notokax. M.:
MawwnHocTpoeHue, 1977 - hitp://eqworld.ipmnet.ru

Hees B.W., KopcyH A.C., KopcyH B.A.n gp. DKkcnepmmeHTanbHble METOObl U3Y4YeHNs MPOLEeCCOoB Tennonepenayu
(nocobue k nabopatopHoMy NpakTUKyMy no kypcy - http://biblioclub.ru

Kytatenanse C.C. OcHoBbl Teopum TennoobmeHa. M.: Atomnagpar, 1979. 416 c. - http:/eqworld.ipmnet.ru
HenuHeiiHble konebaHuns rasa B Tpybax: y4ebHoe nocobue - http://kpfu.ru/publication?p_id=7569

MeTtpyxuH B. B. , MeTpyxuH C. B. OcHOBbLI BUOPOANArHOCTUKM 1 CPEACTBa N3MepeHus Bubpauun: y4edbHoe nocobue. M.:
NHdppa-NHxeHepmns, 2010. 176 c. - http:/biblioclub.ru

9. MeTognueckue ykasaHusl oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)
Bupg pa6ot MeTtoauuyeckme peKoOMeHpaumm

nekumm MocelieHre 1 akTBHas paboTa cTyaeHTa Ha Nekuun no3BonsieT cghopmMmpoBaTtb 6asoBble
TEOPETNYECKNE MOHATUS MO ANCUMIINHE, OBNaaeTb 0bLei NorMkon NoCTPOeHNs AUCLMMVHBI,
YCBOUTb 3aKOHOMEPHOCTU 1 TEHAEHUMWN, KOTOPbIE PacKPbLIBAKOTCSA B AaHHOW aucuunnuHe. [No mepe
MPOXOXOEHNS Kypca 1 U3Yy4eHUst AUCLUMMINHBI CTYOEeHTaM 3a4arTCsl KOHTPOJIbHbIE BOMPOCHI.

na60paTopr|e ["naBHas uenb na6opaTopr|x 3aHATUN - OCyLWeCTBUTb CBA3b TEOPETUYECKNX MONOXEHWUIA C
pa60Tb| HpaKTMHeCKOIZ OEeNCTBUTENbHOCTbIO, 3KCNepuMeHTanbHyO NMPOBEPKY TEOPETUYECKNX NONOXEHNA.

3HaKoMCTBO C 060py,EI.OBaHI/IeM n Bblpa6OTKa HaBblKOB pa60Tb| C HUM, ydCHeHne Xxona BbINoJIHEHUA

na6opaTopH0|7| pa6OTbI aBnsetcs obsizaTenbHbIM ycnosmem Ka4eCTBEeHHOro BblMONMHEHNA p8.60TbI.

camocTosi- | CamocTosiTenbHas paboTa cocTout 13 paboTbl HAL TEMaMM 4151 CAMOCTOATENBHOIO N3Y4eHUs,
TenbHas MOLFOTOBKM K NMPaKTUYECKM 3aHSTUSIM, BbINOMHEHNS LOMAWHMX KOHTPOMbHbBIX paboT 1 NOAroToBKM K
pabota 3a4eTy. TeMbl )i CAMOCTOSITENBHOIO U3YYEHNSI UMEIOTCS B KAXA0M pasfene v npeaycMaTpryBatoTCs
MOLrOTOBKY A0KNana no U3y4eHHoMy BOMpocy.

aK3aMeH Mo 3aBeplueHnio Kypca chopMa KOHTPONS - ak3aMeH. MNepen aK3aMeHOM - NnaHoBasi KOHCYNbTaums no
BCeMy Kypcy. K ak3ameHy AonycKatoTCs CTyAEeHTbI, BbINONHMBLIME ayAUTOPHbIE 1 AOMalHUe
KOHTPONbHble paboThbl. ATTeCTaumns 1 9k3aMeH CTAaBUTCS MO UTOraM 3aHATUIN - PerynsipHOCTM
MoCelLeHNs 3aHSTWIA, y4acTus B AUCKYCCUSX, BbIMOMHEHMIO ayAUTOPHbIX M JOMalHKX 3adaHuni. Ha
aK3aMeHe CTyLeHTy npeanaraeTcs OTBETUTb Ha [ABa Bonpoca no usyyaemomy kypcy. Mpw
HeobX0AMMOCTM NpernoaBaTtefib MOXET 3a4aBaTb A0MNOMHUTENbHbIE BOMPOCHI MO ero yCMOTPEHMUIO.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKaouas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHBIX
cnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, MCTONb3YEMbIX MPU OCYLLECTBAEHMI 06pa30BaTENBHOrO NPoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnu 3 k paboyei nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHUsi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucumnnanHe (Moaynio) BKYaeT B cebs
cnenyowme KOMMNOHEHTbI:
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MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp AN pacrneyvatku pa3aaToyHbIX MaTepranos.

MynbTMeouiiHas ayoutopus.

CneumanusmpoBaHHas nabopatopusi.

12. Cpe,IJ,CTBa apantauuv npenogasaHus oUCUNMJIUHDbI K I'IOTpEGHOCTSlM oﬁyuarou.mxcn WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300PO0BbSA

npl/l Heobx0aMMoCTN B o6pasoBaTean0M npouecce NpuMeHsaTCa cnegyowme MetTonbl U TEXHONOrnn, obneryatowue
BOCMpUATUE UHPpOopMaLnUm o6yqa+ouw|Mv|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOIO KOHTEHTA 1S €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3nnYHbIX NONb30BaTene;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MOXHO NpencTaBuUTb B pa3/InyHbIX BUOaAx 6e3 noTtepun OoaHHbIX WK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHne BO3MOXHOCTEW AJis 06y4atoWmMxXcsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHVKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMY Clyxa NOMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHUS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTNBHbLIX CNOCOO0B, B TOM YMCNe BUPTYanbHbIX nabopaTopuin 1 CUMYNSILUOHHBIX
TEXHONOINIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTMIA 4f1s Nepeaayn MHGOpMaLum, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboTbl 0By4arowWerocs ¢ npernonaBaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
ObITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aIMOLENCTBUSI BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4eHUst, MPOBELEHUS CEMUHAPOB, BbICTYM/IEHUS C AOKNALaAMU U 3aLMTbI BEINOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPUMEeHeHne OUCTaHUNOHHbIX o6pasoBaTeanb|x TEXHONOrnn ang opraHusaumm CpOpM TekyLlwero n npomMexyTo4Horo
KOHTPONA;

- YBENNYEHMe NPOOOMXKXNTENIbHOCTY caaqm oby4atolwyMcst UHBaANUOOM UK NINLUOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHOI ¢popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONMXNTENbHOCTX MOArOTOBKM 06y4Yatolwerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW hopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npuw 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 y4ebHbIM nnaHoM no HanpasneHuo 16.03.01
"TexHnyeckas umamka" n Npocunnio NOAroToBkM "TexHnyeckas uanka”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.1B.07.01 Metoab! pactera TennoobMeHHbIX MpoLieccoB

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotoeku: 16.03.01 - TexHuyeckasa dmaunka
Mpochunb noarotoskm: TexHnyeckas gomavka

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

3amanees, 3.X. OCHOBbI rMAPABAVKM U TEMNOTEXHUKU [SNEKTPOHHBIN pecypc] : ydebHoe nocobue / 3.X. 3amanees, B.H.
MocoxuH, B.M. YecpaHoB. ? SnekTpoH. gaH. ? CaHkT-lMNeTtepbypr : JlaHb, 2018. ? 352 ¢. ? Pexum noctyna:
https://e.lanbook.com/book/100922. ? 3arn. ¢ akpaHa.

DeptoruH, B.B. TennomaccoobmeH [OnekTpoHHbI pecypc] : y4eb. nocobue / B.B. HepiorvH, B.d. Bacunbes, B.M.
Ynsiwesa. ? OnekTpoH. AaH. ? CaHkT-MNeTtepbypr : NlaHb, 2018. ? 240 c. ? Pexum gocTtyna:
https://e.lanbook.com/book/107285. ? 3arn. ¢ akpaHa.

JdononHutenbHaa nuteparypa:

MaTtematuyeckoe MOLENMPOBaHVE MMAPOAMHAMUKMN 1 TEMNOOOMEHA B OBUXYLLMXCS XUOKOCTAX [DNEKTPOHHbIN pecypc] :
yuebHoe nocobve / UN.B. KyauHos [n op.] ; non pea. 9.M. Kaptawosa. ? 9nekTpoH. naH. ? CaHkTt-Metepbypr : JlaHb,
2015. 7 208 c. ? Pexwum poctyna: https://e.lanbook.com/book/56168. ? 3arn. ¢ akpaHa.

3onoTtoHocos, A.1. TpybyaTtblie TennoobMeHHNKN. MooenmpoBaHue, pacyeT [OneKTPoHHbIA pecypc] : MOHorpadous /
4.1. 3onotoHocos, A.l'. BaroyTanHoBa, A.5. 3010TOHOCOB. ? AnekTPoH. faH. ? CaHkT-MeTepbypr : JlaHb, 2018. ? 272
c. ? Pexwnm poctyna: https://e.lanbook.com/book/112678. ? 3arn. ¢ skpaHa.
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.1B.07.01 Metoab! pactera TennoobMeHHbIX MpoLieccoB

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

Hanpasnenue nogrotoeku: 16.03.01 - TexHuyeckasa dmaunka
Mpochunb noarotoskm: TexHnyeckas gmamka

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 9 ns 9. Bl YHH

AR 5 AN LM O



