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Mporpamma gmcumnnunHbl "TexHuka u TEXHONOr MM NOAroTOBKM HepTH 1 rasa K TpaHcnopty"; 21.04.01 "Hedpterasosoe oeno".

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 ancumnanHbl "TexHnka n TeXHONorum NoAroToBKU HeTK U rasa kK TpaHcnopty"; 21.04.01 "Hedterasosoe aeno".

Mporpammy oucumnnuHel paspaboTan(a)(m) noueHT, K.H. Jonrux C.A. (kacbenpa pa3paboTtku 1 akcnayaTauum
MECTOPOXAEHNA TPYAHOUIBNEKAEMbIX YIIEBOA0POA0B, VIHCTUTYT reonormm n HegoTerasosbix TEXHONOMNI),
SADolgih@kpfu.ru

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

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
OriK-1 CNOCOBHOCTbIO POPMYNNPOBATL 1 pellaTb 3a4a4u, BO3HMKaOWMe B Xo4e

Haquo-mccneuosaTeanKoM n I'IpaKTI/I‘-IeCKOI7I neAaTeNbHOCTHU

OriK-4 crnocobHOCTbO pa3pabaTtbiBaTb HayYHO-TEXHUYECKYIO, MPOEKTHYIO 1 ClyXebHyto
[NOKyMEHTaUMo, 00OPMNATb HayYHO-TEXHUYECKMNE OTYETbl, 0630pbl, Nybnunkaumm no
pe3ynbTaTaM BbIMOHEHHbIX UCCNeaoBaHUA

MNnKk-10 CMOCOBHOCTBIO OCYILECTBAATL PAcYeThbl MO NPOEKTaM, TEXHUKO-3KOHOMUYECKOFO 1
OYHKLIMOHaNbHO-CTOMMOCTHOrO aHann3a ageKTUBHOCTN NPOEKTUPYEMbIX
annapaTos, KOHCTPYKLMIA, TEXHONOrMYeCcKUX NpoLL,eccos

MK-3 CMOCOBHOCTBIO NIAHNPOBATb U NPOBOAUTL aHANUTUYECKNE, UMUTALMOHHBIE 1
3KCMepUMEHTaNbHbIE UCCNENOBaHNS, KPUTUHECKU OLEHMBATD faHHbIe 1 AenaTtbh
BbIBOAbI

MNK-6 CMOCOBHOCTbIO MPUMEHSATD MOMYYEHHBIE 3HAHWS NS paspaboTku n peanusauum

NPOEKTOB, Pa3/INYHbIX MPOLIECCOB NPOM3BOACTBEHHOW AEATENbHOCTY

O6yuvatowmiics, OCBOMBLIMA AUCUMNAMHY (MOAYNb):

JlonxeH 3HaTb:

VicTopryeckne acnekTbl pasBuTrs ra3oxMUYeCKon oTpacu.

Myt 1 cnocobbl N3MEHEHUS MONTOXEHMUS! B MPOEKTUPOBaHNM 0O EKTOB TOMIMBHO - SHEPreTUHECKOro KoMMekca.
KBanngpuumposaHHas neperyHas nepepaboTtka HedpTSHbIX U MPUPOOHbIX YrNEBOLOPOAHbIX Fa30B.

O6wwme Muposble 3anackl HedpT. OCHOBHblE 3anackl MPUPOAHOMo rasa.

Pecypcbl aHeproHocutenen mupa n Poccum Nyt nx ncnonb30BaHnS.

PaspaboTka 3anacos cnaHueBoro rasa.

OpraHnsaums n passntme ra3oxMMUYeCcKnx Knactepos.

PacwupeHne cbipbeBoli 6asbl knactepa 3a CHET BOBEYEHUS B pa3paboTKy HOBbIX MCTOYHWUKOB Cblpbs, B T.4. FMApPATOB
MeTaHa.

|_|p0I/I3BO,D,CTBO HOBbIX NPOAOYKTOB HAa OCHOBE Cepbl.

OpraHnsauus Hay4yHo-uccnenoeaTenbckux paboT no NpovsBoACTBY MeTaHona 41 ero UCnonb30BaHns B Ka4yecTse
SHeproHocutens.

JLobblya npupoaHoro rasa.
TpaHcnopTUpoBKa NPMPOAHOro rasa.
Ponb razoxumuy B MHHOBaLMOHHOM pa3suTimn Poccun.

OCHOBHbIE aTanbl KAYECTBEHHOIO U KOMMYECTBEHHOIO XMMMYECKOr0 aHannaa; TeopeTun4eckmne OCHOBbI N NpUHUKMbI
XUMUYECKUX N PUINKO-XMMUYECKNX METOLOB aHann3a - aNeKTpoXMMNYeCcKknx, CrnekTpanbHbIX, XpoMaTorpau4eckunx;
MeTobl pa3fefieHns N KOHLEHTPUPOBaHWSA BEWECTB; METO4bl METPOSIOrMYECKOM 06p8.60TKVI pe3ynbTaTtoB aHann3a.

MpuHUMNBI pecypco-sHeprocoeperatollnx TEXHONOT M YrNeBo10POAHOrO Chipbs; (OakTopbl, BUSIOWMNE Ha
ahdeKTUBHOCTb NpoLieccoB cbopa, TpaHCnopTa U NOAroTOBKMU NPOAYKLUN HEXPTSHBIX CKBAXMH.

CTpykTypa TpybonpoBOAHBIX CUCTEM L5 NEPEKAYKN OCHOBHbBIX BUAOB YrNEBOAOPOLHOIO Chipbs (HENTU 1 ra3a) u
NMpPoyKTOB ero nepepaboTky (CBETNbIX HEPTENPOLYKTOB - MOTOPHBIX TOMUB).

OcCHOBHbIe BUAbI TpY6OI'IpOBO,D,HOFO 060py,ﬂ,OBaHI/I5I, ncnonb3dyemble Ha HedoTenpoBodax, HedpTenpPoaykTonpoBo4ax u
rasonpoeonax, a TakxXe B pe3epByapHbIX Napkax v Noa3eMHbIX radoxpaHnnumiiax.

OCHOBHbIE TEOPETUYECKME MONOXEHNS U NPAKTMYECKYIO peann3auunio METOL0B pacyeTa NnapameTpos
TPaHCNOPTUPOBKM HEQPTU, HEPTENPOAYKTOB U rasa.

JonxeH ymeTtb:
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Mporpamma ancumnanHbl "TexHnka n TeXHONorum NoAroToBKU HeTK U rasa kK TpaHcnopty"; 21.04.01 "Hedterasosoe aeno".

- BbIbupaTtb Hanbonee acpdPeKTMBHBIE PECYPCO- U 3Heprocbeperatowmne TeXHONOruy Ans pewenns 3anad nobbiuu,
cbopa, MoAroTOBKM, TPAHCNOPTA M XpaHEHWS YrNeBOLOPOAOB,

- NPOBOAUTL NPOPECCMOHANBHbBIN aHanu3 no Belbopy sHeprocObeperarowmx TEXHONOrA KOHTPONs paboTbl
060pyLoBaHNs HEPTEra30BOro KOMMEKCa,

- pewwatb NpogeccuoHanbHbie 3aaa4n no pecypcocbeperaolmm TEXHONOMMSM U TEOPUM HAAEXHOCT OCHOBHOMO U
BcromorartenbHoro o6opynosaHus,

- Bnagetb OCHOBHbIM/ HaBblkaMin FpaMOTHOVI aKcnnyataunn OCHOBHOIo TexHonorn4eckoro OGOpy,!J,OBaHI/Iﬂ, yMeTb
paccynTaTtb OCHOBHbIE pa3mepbl TEXHONOIN4YeCcKoro OﬁOpy,ElOBaHVIﬂ N ero NPoO4YHOCTHbIE XapakTepUCTUKN.

- onpenensTb HanpPaBNeHHOCTb NPOoLecca B 3a4aHHbIX Ha4asbHbIX YCNOBUSX;
- ycTaHaBnMBaTb rpaHuLbl 0bnacTei yCToMYMBOCTU a3 B OAHOKOMIMOHEHTHbBIX M BMHAPHbLIX cCUCTEMAX,

- ONpenendartb CoCcTaBbl COCYLECTBYOWMX dpas B 6I/|HaprIX reTeporeHHbIX CuCTeMax; CoCctaBnAaATb KUHETUHECKME
YpaBHEHNA B ,n,mcpcpepeHuVlaanon n MHTeraﬂbHOIZ hopmax ang KNHETUYEeCKN NPOCTbIX peaKLl,VII7I M NporHo3npoeaTb
BNnsHMe Temnepartypbl HA CKOPOCTb npouecca,

- NPOBOAMTbL pacyeThl C UCMONIb30BaHNEM OCHOBHbIX COOTHOLWEHUI TEPMOLANHAMUNKIN MOBEPXHOCTHbLIX SBJIEHNI 1
pac4eTbl OCHOBHbIX XapakTepUCTuUK ANCNepCHbIX CUCTEM;

- BbINOJIHATb OCHOBHbIE XMMUYEeCKe onepaunn, onpenendatb TepMognHaMmnyeckne XxapaktepucTtmkmn XmuMmM4eCckmnx
peaKLl,IAI7I N paBHOBECHbIE KOHLIEHTpaLMKN BewecTs, NPOrHo3npoBaTh -BNUgHNE pa3nnyHbiX (0akTopoB Ha paBHOBECUE B
XUMNYECKNX peakunsx;

- ONPEnENsTb XapakTep ABNXEHNS XUIOKOCTEN 1 ra3os;

- OCHOBHblE XapakTepUCTMKI NPOLIECCOB TeMn/o- 1 Macconepenayn; paccynTbiBatb NapameTpbl U BbIOUpaTh
annaparypy 415 KOHKPETHOro XMMUKO-TEXHONOMMYECKOro npolecca.

-MCMONb30BaTh PUIUKO-XMMUYECKINE OCHOBbI NEPepaboTkn NPUPOAHLIX SHEPTOHOCUTENEN B MPON3BOACTBEHHON
LEeATENbHOCTY;

-nccnenoBatb M NPOBOOUTb SKCNEpPUMEHTbI B obnacTn XMMUN N XMMUYECKOW TEXHONOT M TOonnmBa,;

-/CMONb30BaTh HOBEMILME [OCTUXEHNS HAYKW 1 COBPEMEHHOM BbIYMCITUTENBHON TEXHUKM B 06NaCTM NOLrOTOBKM 1
nepepaboTkn TONNUBA;

-nony4atb NPOAyKLUIO C 3aAaHHBIMU (OU3UKO-XUMUYECKUMI U 3KCTyaTalUMoHHBIMI CBOVCTBaMU;
-peanun3oBbiBaTb METOLbI Pa3paboTKM TEXHONOrM NepepaboTkn TOPGPSIHOrO Chipbs ANS HYX[ PErVMOHA;

- paccuyuTbiBaTh U aHANM3NPOBaTh NPOLLECCHI, MPOUCXOASWME NPY TPAHCMOPTUPOBAHNM HEPTU, HEDTENPOAYKTOB U
rasa no MarmcTpasnbHbiM TPy6OnpoBoAaM;

- BbINONHATL paboTbl MO NPOEKTUPOBAHMIO CUCTEM TPYOOMPOBOAHOrO TPaHCMopTa HEQRTW, HEPTENPOAYKTOB 1 ra3a;
- y4actBoBaTb B paboTe no aKcnayaraumm cuctem TpybonpoBOAHOrO TpaHcnopTa HedpTh, HedpTeNPOAYKTOB U rasa;

- paspabaTtbiBaTb MeponpuaTUs Mo 3aMeHe 1 ModepHU3aLUun 06opyaoBaHNs, UCMONb3YeMoro Ha obbekTtax
TpaHcrnopTa 1 XpaHeHusl HeddTW, HedPTENPOOYKTOB M rasa As NMoBblWeHUs 3gPEKTMBHOCTY aKCnyaTauumn o6 bekToB
HeqpTerasoTPaHCrMopPTHLIX CUCTEM;

- paspabaTbiBaTb MEPOMNPUSATIS MO NOBLIWEHNIO NPOMYCKHOM CNOCOBHOCTM TPYBONPOBOAOB 1 3CHAEKTUBHOCTM
akcnnyatauum 06 bEKTOB HePTErasoTPaHCMNOPTHBIX CUCTEM;

- NCMONb30BaTb NOJNy4EHHbIE TEOPETMYECKUE M NPaKTUYeCcKMe 3HaHNS NPy OCBOEHUN crneumanbHbIX AUCLMINH.
JlonxeH BnaneTb:

-9KCNEPVMEHTANIbHLIMY METOLAMMW CUMHTE3a, O4UCTKMN, ONPeneneHns oU3nKo-XMMNYEeCKX CBOMCTB N YCTaHOBNEHMWS
CTPYKTYpPbl OpraHnyecknx CoOeaNHEHWA;

-HaBblKaMU Bbl4MCNEHUS TENNOBbLIX 3PIEKTOB XUMUYECKUX peaKLw||7| npu 3aflaHHOM Temnepartype B yCNnoBusx
MOCTOAHCTBA OgaBneHnsa nnn 06'beMa;

-KOHCTAHT paBHOBECUA XUMNYECKNX peaKLI,I/IVI npun 3afaHHom TemMnepartype; naBneHnd HacbllWeHHOro napa Han
VHOVBMAOYyanbHbIM BELWECTBOM, COCTaBa COCYLECTBYIOWMX 0a3 B ABYXKOMIMOHEHTHbIX CUCTEMAX;

-MeTooamum onpeneneHmnsa KOHCTaHT CKOpPOCTH peaKLl,I/II7| Pa3NINYHbIX NOPAOKOB MO pe3ynbTataM KMHETUYECKOro
3KCNepuMeHTa;

-TeoOpEeTNYEeCKMMM METO4AMUN ONMMUCAHUSA CBOMCTB MPOCTbIX U COXHbIX BELWECTB HA OCHOBE 3/IEKTPOHHOIO CTPOEHUS KX
aTOMOB 1 NMNONOXEHUNA B I'Iepmo,umquKon CUCTEME XMUNYECKNX BIEMEHTOB, 3KCNepnMeHTanbHbIMK METOOAMU
onpegeneHns PuUsnko-XxMMNM4eCcknx CBOMCTB HEOPraHNYeCKuUX CoeANHEHNNA,

-MeTooaMun TEXHOJIOrN4YeCKnxX pacy4eToB OTOENIbHbIX Y3/10B U netanen XmuMn4eckoro 060py.ﬂ.0BaHVI$|;
-HaBblKaMW NMPOEKTNPOBaAHUA I'IpOCTel7IlUVIX annapartos XUMNYECKOMN NPOMbIWNEHHOCTH;
-MeTogamum onpegeneHnsa onTtuMalnbHbIX U pauMOHaNbHbIX TEXHONOTMYECKNX pPexXnmoB pa6OTbI o6opyu03ava.

-OCHOBHbIM/ HaBblKamy rpaMmOTHOM 3KCnyaraumm OCHOBHOIO TEXHONOMMYECKOro oéopy,uosaHm, YyMeTb paccynTaTtb
OCHOBHble pa3mepbl TEXHONOIrN4eckoro o6opynosaHM9 N ero NPoO4YHOCTHbIE XapakTepUCTUKN.

-HaBblKaMW peleHnsa KOHKPETHbIX TEXHONTIOrMYeCcKnx 3anay,;

-HaBblKaMIN NMpPakTU4eCKNX pacyeToB npu nccnegosaHn peanbHbIX XMMNUYEeCKMX npoLeccoB nepepa60TKv| NPUPOLOHbIX
SHEpPropecypcos;
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Mporpamma ancumnanHbl "TexHnka n TeXHONorum NoAroToBKU HeTK U rasa kK TpaHcnopty"; 21.04.01 "Hedterasosoe aeno".

-HaBblKaMun pa60TbI Ha TexXxHONnorn4eckom oéopynosaan/l, na6opaTopr|x YCTaHOBKAaxX U COBPEMEHHbIX I'IpVI60an n
KOMMbOTEPAX;

- HaBblkaMu pacyeTa napameTpos paboTbl OCHOBHOIO 1 BCNioMoratebHoro o6opyaoBaHust 06 bekToB
Tpy6oNpPOBOAHOIO TPaHCNOPTa U XpaHeHnsl Hedp T, HeddTeNnpPodyKTOB U rasa - MeToavnkaMmu pacyeTa u
KONMYECTBEHHOMN OLIEHKN TEXHUYECKOro COCTOSIHIS TEXHONOMMYeCcKoro obopy noBaHnsl HedpTerasonpoBoa0B;

- MeToLaMu 3KCnyaTalUMoHHbIX pacyeToB paboTbl HEDTEra3onpoOBOAOB;

- METOLAMW NMPOEKTHBIX PACHETOB OCHOBHbIX TEXHONOMMYECKMX NPOLIECCOB B cUCTEMaxX TpybonpoBoLHOIrO TpaHcrnopTa
1 XpaHeHns HeddTu, HedpTenpoOyKTOB 1 rasa .

JlonxeH BeMOHCTPMpPoBaTh CNOCOBHOCTL Y FTOTOBHOCTb:

-popMrpoBaHNS 3HAHWIA MO OCHOBHbLIM PU3NKO-XMMUYECKUM N BKCNyaTaLMOoHHbIM CBOMNCTBAM HEdPTU 1
HedpTenpooyKToB;

-0DOPMUNPOBAHNS 3HAHWI MO TEXHONOMMW MOArOTOBKM U NepepaboTkm HEPTSHOIO Chipbsi C MOJTyHEeHNEM acCOPTUMEHTa
HedpTeNnpooyKTOB, OTBEYaIOWNX COBPEMEHHbIM HT I;

BbI60pa onTManbHOro peweHns nepepa60TK|/| yrneponHoro cblpb4s.
- FOTOBHOCTb NMPOABNATbL UHLMATUBY, B TOM YUC/E B CUTYyaUKNAX PUCKaA,;

- CaMOCTOATENbHO np|/|06peTaTb C MOMOLLbIO NHOPOPMALIMOHHbBIX TEXHONMOrMMN U NCronb30BaTh B I'Ip8.KTI/I‘-I€CKOI7I
0eAaTe/ibHOCTUN HOBble 3HAHUA N YMEHUA, B HOBbIX obnacTsax 3HaHWN, HenocpencTtBeHHO He CBA3aHHbIX CO CCpGpOVI
0eATeIbHOCTU;

- (pOpMyNMpOoBaTh M pewaTb 3a4ayn, BO3HMKAOWME B X0A4e Hay4HO-UCCNenoBaTeNbCKOM 1 MPaKTUYeCcKow
e TeNbHOCTY;

- UICMONb30BaTh HA NPAaKTUKE 3HAHWS, YMEHWS! U HABbIKW B OpraHu3aumuy UccnenoBartenbeKmx, NPOeKTHLIX U
KOHCTPYKTOPCKMX paboT, B yNpaBneHu KonnekTMBOM;

- N3MEHSATb Hay4HbI N HAy4HO-MPOM3BOACTBEHHbIN NPOUSIb CBOEN NPOCPECCUOHANBHON AeATENbHOCTH;
- UCronb30BaTb METOAO0MNOMMI0 HAY4YHbIX MCCNEefoBaHUM B NPOddeCcCoHaNbHON AeaTenbHOCTH;

- MCMoNb30BaTthb NpodoeccroHanbHble NPOorpaMMHbIe KOMMEKCHI B obnacti MaTemMaTn4yeckoro mMogennposaHus
TEXHONOrnmyecknx npoueccos n 0O bEKTOB;

- NPOBOANTb aHaNN3 U CUCTEMATU3ALMIO HAy4YHO-TEXHUYECKOW UHGDOPMaLMK MO TEME UCCNIeA0BaHWsl, OCYLLECTBNSTh
BbIGOP METOAMK 1 CPELCTB PELEHUs 3a4a4qu, NPOBOANTL NAaTEHTHbIE NCCNeLoBaHUS C LieNiblo obecrneyeHns
NaTeHTHON YNCTOTbl HOBbIX Pa3paboTok;

- NIPUMEHATb NoNy4YeHHble 3HaHUA Ons pa3pa60TKV| N peanmsalnn NpoekToB, pa3inydHbIX nNpoueccos
NPOV3BOACTBEHHON OEATENbHOCTU;

- NTPUMEHATb METOLONOINMIO NPOEKTUPOBaAHUA;
- MICNONb30BaTb aBTOMATN3NPOBaHHbIE CUCTEMbI NMPOEKTUPOBAHUA,

- OCYLLECTBNSATb PaCHETbl MO NPOEKTAaM, TEXHUKO-3KOHOMUYECKOTO 1 (OYHKLMOHANBbHO-CTOMMOCTHOMO aHanmaa
9PPEKTNBHOCTU NMPOEKTUPYEMbBIX aNNapaToBs, KOHCTPYKLUIA, TEXHONOrMYECKUX MPOLECCOB;

- paSDaéaTblBaTb onepaTtneHbI€ MNnaHbl NpoBeNEeHNA BCEX BUOOB OEATENNIbHOCTH, CBSI3aHHOW C NCCNenoBaHNEM,
pa3pa60TKO|7|, NPoOEeKTnpoBaHMEM, KOHCTPynpoBaHMEM, peanmaau,vlelz 1M ynpaeJyieHneM TexHonorn4eckmmm npoueccamm
n npon3eoncTteamn B obnactu ,D,O6b|‘-|l/|, TpaHCnopTa 1 XpaHeHusa yrnesoanoponos;

- NTPUMEHATb NHHOBALMOHHbIE METOObl ONA peweHnsa Npon3BOACTBEHHbIX 3a4a4;

- KOHCTPYMpOBaTb 1 paspabaTbiBaTb HOBble MHHOBALIMOHHbBIE TEXHONOrMYecKmne npouecchl 1 obopynosaHue
HedpTerasonobblyy 1 TpaHcrnopTa HedpTH 1 rasa;

- aHanna3nposaTtb BO3MOXHble MHHOBALMOHHbIE PUCKW NMPW BHEOAPEHUN HOBbIX TEXHONOT UM, 060py,|103aH|/|91, CUCTEM,

- MPUMEHATb NOoNy4eHHble 3HaHUA Ons pa3pa60T|<|/| NPOEKTHbIX peLIJeHVII7I Mo ynpasfieHUI0 Ka4eCTBOM B He(pTerazosom
npon3eoncTBe.

-NPVUMEHSTb 3HAHNS 3aKOHOB, TEOPUIA, YPaBHEHWIA, METOLOB XMMWUYECKOW TEXHONOTMM NMPU N3y4YeHun u paspaboTke
MPOLLECCOB MOAFOTOBKM 1 NepepaboTku roproymx NCKONaeMbIx

-CaMoCTOSTENBHO BbIMONHATb PacyeTbl OCHOBHbIX TEXHONOMMYECKIX NapaMeTpoB NPOLECCOB NOAroTOBKN 1
nepepaboTKy roproYmx MCKonaembix

-NPUMEHATb PUSNKO-XMMNYECKME METOAbl UCCNEeN0oBaHNA U pa3aeneHnsa ang onpeneneHns CBONCTB roptoYmx
ncKkonaemblx

-BbIMONMHATb o6pa60TKy N aHann3 OaHHbIX, NOMYYEHHbIX NPU TEOPETUYECKUX N IKCNEepuMeHTallbHbIX NCCNenOoBaHNAX
Tonnunea 1 yrnepogHblX Matepunanos.

- HaBblkaMu pacyeTa napameTpos pPaboTbl OCHOBHOrO 1 BCNoMoratebHoro o6opyaoBaHust 06 bekToB
Tpy6onNpPOBOAHOrO TPaAHCMOPTA W XpaHeHUsl HedpTu, HeddTeNpPOodyKTOB U rasa;

- METOLMKaMKN pacyeTa U KONMYECTBEHHOW OLEHKI TEXHUYECKOro COCTOSIHUS TEXHONOrM4eckoro o6opynosaHuns
HedgoTerasonpoBoAoE;

- MEeToaMy 3KCMyaTaLUnoHHbIX pacyeToB paboTbl HEdPTEra3onpPoOBOAOB;

- METoLaMu NPOEKTHbIX PACYETOB OCHOBHbIX TEXHONOMMYECKMX NPOLIECCOB B cUcTeMax TpybonpoBoaHOro TpaHcrnopTa
N XpaHeHUs1 HedpTW, HedPTENPOAYKTOB U rasa.
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- paccuyuTbiBaTbh U aHaNM3UPOBAaTb NPOLIECCHI, MPOUCXOASWME NPY TPAHCMOPTUPOBaHUN HEedPTU, HEGPTENPOOYKTOB U
rasa no MarucTpasbHbiM TPyboNpoBO4aM - BbIMONHATL PaboTbl MO MPOEKTMPOBAHMIO CUCTEM TPYOONPOBOLHOMO
TpaHcrnopTa HeddTW, HedPTENPOOYKTOB 1 rasa;

- yyacTBOBaTh B paboTe Mo aKcnyataumm cuctem TpybonpoBoAHOMO TpaHCnopTa HegTH, HEPTENPOAYKTOB 1 rasa;

- paspabaTtbiBaTb MeponpuaTUs Mo 3aMeHe 1 ModepHU3aLUuy o6opyaoBaHNS, UCMONb3yeMoro Ha obbekTax
TpaHcrnopTa 1 XpaHeHusl HeddTW, HedPTENPOO4YKTOB 1 rasa Ans NMoBbleHNs 3gPEKTMBHOCTY aKCnnyaTauum o6 bekTos
HedpTerasoTpPaHCrNopPTHLIX CUCTEM;

- paspabaTbiBaTb MEPOMNPUSATIS MO MNOBLIWEHNIO NPOMYCKHOM CNOCOBHOCTM TPYHONPOBOAOB 1 3NEEKTUBHOCTM
aKkcnnyatauum 06 bEKTOB HePTErasoTPaHCMNOPTHBIX CUCTEM;

- ICNONb30BaTb NMOJly4eHHble TeopeTU4eCkmne n nNpakTn4eckme 3HaHns npmn oCBoeHN cneunasnbHbIX ANCUUMNIINH.

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIMN BO

JaHHag oucumnnunHa (Mogynb) BkntodeHa B pasaen "61.B.[0B.6 OucunnnumHbl (Moaynm)" OCHOBHOM NpodhecCuoHanbHom
obpasoBatenbHoi nporpammel 21.04.01 "Hedpterasosoe neno (Paspabotka MECTOPOXAEHW TPy AHOM3BNEKAEMBIX W
HeTpaanLUMOHHbIX YrNeBo4oPOa0B)" M OTHOCUTCS K OUCUMMNNIMHAM Mo Bblibopy.

OcBaunBaetcs Ha 2 Kypce B 3 ceMecTpe.

3. O6bem gucuMnanHbI (MOAYNs) B 3a4eTHbIX eAUHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopaearesnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboty obyuatlomxcs

O6was TpynoeMKOCTb AUCLIMIMMHBI COCTaBnsieT 3 3a4eTHbIX(ble) eauHmML(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 30 4aca(oB), B TOM YuC/e nekuun - 8 4aca(oB), npakTudeckume s3aHatus - 0 yaca(os), nabopaTtopHble
paboTbl - 22 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTtosiTenbHas pabota - 42 yaca(oB).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMUMANHBI: 9K3aMeH B 3 CEMECTpE.

4. CopepxaHue OUCLUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TemaTu4yeckuit nlaH KOHTaKTHOM U CaMOCTOSITe/IbHOW paboThbl N0 AUCLMNAUHE (MORYNIO)

Bupobl u yachbl
KOHTaKTHOW paborTbl,
Paspenbl aucuunivnHbl / X TPYDOEMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTnyeckuellabopatopHsble
flexunu 3aHATUS paboTbl
y Tema 1. BeeneHune. Cucrema 3 1 0 5 8
‘|noaroToBkn HeTH, BOAbI 1 rasa
Tema 2. MNpombicnoBbIi cbop 1
2. noarotoska HedpTn, BOALI 1 rasa. 3 2 0 6 8
Tema 3. TexHonorns noaroToBKK
3.|HedTW, BOObI 1 rasa B TOBAPHbIX 3 2 0 6 8
napkax.
Tema 4. ObopynoBaHue ans
4. NnoaroToBKM HEQPTW, BOAbI U rasa 3 2 0 6 8
Tema 5. YcTaHoBKM ons
5.|o6e3BoxmBaHns 1 obecconnsaHus 3 1 0 2 10
HedpTn.
NToro 8 0 22 42

4.2 CopepXxaHue gucLUUnnnHbl (Moayns)
Tema 1. BBegeHue. Cuctema noarotoBku Hecptn, BoAbI M rasa

3agmaynm n coepxaHue Kypca TexHMKa U TEXHONOrMN NoAroToBKN HEPTU 1 rasa K TpaHCrnopTy. TexHonorn4yeckme Cxemol
noaroToBKN HedTK, BOALI 1 rasa. CkBaxunHHas npoaoykumns. OcHOBHbIe Tpe6OBaHI/IFI K opraHunsauunmn cGopa n noaroTtoeke
HedTn , rasa v Boabl. HasHauveHune cuctemsbl céopa M NoAroToBke HepTn , rasa u BO,D,bI.TpI/I nocnepnoBaTteNbHbIX 3Tana
noAroToBkN HeTU , rasa v BoAbl.

Tema 2. MpomeicnoBbiii c60p M NoAroToBka HecpTH, BoAbI U ra3a.
MpoMblicnoBbI c60p 1 NOAroTOBKA HEQRTU, BoAbl U rasza. OcHoBHble TpeboBaHusl. C6op 1 TpaHcnopT
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HedoTW , ra3a v BoAbl Ha NPoMbICNe. 3aMepHbIe YCTAaHOBKM CMCTEM HedpTK, BoAbl 1 rasa. [ pynnosas 3amepHas
yctaHoBka "CnyTHuk A". Cxema yctaHoskm '3Y "CnyTHuk A", ycTaHOBKM Ons NoarotoBku Hedptu Boabl 1 rasa (YIMH).
Heamynbratopbl.

Tewma 3. TexHonornsa NoarotoBku HehTH, BOAbI U rasa B TOBapHbIX NapKax.

TexHonormsa NoaroToBku HeTK , rasa 1 BOLbl B TOBAPHbIX NapKax.

TexHonorus noarotosku HedoT. OCHOBHbIE CNOCobbl 06€3BOXMBaHMS 1 0becconmBaHus

YcTaHoBku 06€3B0XUBaHMS U 06ecconuBaHns ( cenapartopebl, 3NeKTPOAErMapaTop.)

MpuHuMnuanbHas cxema cbopa 1 NOAroToBKU HeddTH U rada. MeToabl NOArOTOBKM HEPTU (XMMUYeCKMe,
TepMoxmMuyeckme, ob6e3BoxnBaHme, obecconmeaHme).

Tema 4. O60pynoBaHue ons NoAroToBKM HedpbTn, BoObl M rasa

O6opynoBaHue ans NOArOTOBKM HEPTM , rasa 1 BoAbl B TOBAPHBIX MapKax.

["opv3oHTanbHbIA ra3oHedTaHOM cenapartop. YcTaHoBKa NOAroToBku nnactosow Boabl (YI1B). YcTaHoBKa NOArOTOBKM
HedgoTn (YITH). YcTaHoBka nogrotosku rasa ( YIIN). Snektpoperngpatopsl. MpuHUMN oeicTems anekTpogernaparopa.

MapameTpbl BEPTVKANbHbBIX CTaNlbHbIX PE3ePBYapPOB. ABTOMATU3MPOBAHHBIE YCTAHOBKM "PybuH-M" ons ydeta HegoTm.

Tema 5. YcraHOBKM Onsi 06e3BOXMBaHUA U o6ecconuBaHus HedpTy.
YCTaHoBKM Ansi 06e3BOXMBAHUS U 06€CCONUBAHNS HEWPTN.

CopnepxaHue coneii B cbipoii HegpT. CHUXEHNE KOHLIEHTPaLIMK CONelt Cbipoil HedhTh. TexHONornyeckme nNpoLecchl ans
06e3B0XUBaHNS U obecconuBaHns Hedptu. MNMonorpes HedpTAHOM amynbcun. Temnepatypa obecconnBaHus. XMMUYeckoe
1 domnsnyeckoe paspylleHmne HedTAHON aMyNbCUN.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTosITeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota obyyaolmxcs BoIMOMAHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro yyacTns. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCcTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMocTosTeNbHyto paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLENbHBIX TEM (Pa3fenoB) AUCLUMNANHLI, Tak U NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecs YnutaroT u
KOHCMEKTUPYIOT y4ebOHYI0, HayUHYIO 1 CMPABOYHYIO NUTEPATYPY, BbINONHSAOT 3aaHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNAUHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arolWmxcst pernameHTpyeTcs HOPMaTUBHBIMA OOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsiook opraHn3aumm n ocylecTBAeHNS 06pa3oBaTeNbHON AesTeNbHOCTM Mo 06pasoBaTebHbIM NPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumanmiTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctaa obpasosaHus u Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTae dhefepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmi (MprBonixXckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacrnopsiaka goeiepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex AeHNs
BbiCLIEro npodpeccmoHansHoro obpasosarust "KasaHckuii (Mpusonxckuii) doeaepanbHbllii yHuBeEpCmTeT"

JNNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) dpoeaepanbHOro yHmBepcuteTa
XKypHanel OUP (Oxford University Press) - http://www.oxfordjournals.org/our_journals/

XKypnanbl The Royal Society Publishing - http://journals.royalsociety.org/home/main.mpx
Xypransl World Scientific Publishing Co. Pte.Ltd - http://www.worldscinet.com/alphabetical.shtml

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKNOYaeT OUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWI, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KoOHTponda 1 oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauunn.

B ¢hoHLe OUeHOYHbBIX CPEACTB COAEPXUTCS Creayiolas UHpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam 00y4eHus Mo JUcUMnivHe (Moaoynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEeHOYHOro CPencTBa;
- KpUTEepPUM OLIEHMBAHNS O KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue oLeHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSM 00ydatoWwmxcs,
IEeMOHCTPVPYeMbIM peadynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.
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DOoHLO OLEHOYHbIX cpencTs nNo gucunninHe HaxoonTcs B I'Ip|/|no>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NMepeyeHb nuTepatypbl, HEO6X0AUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT n3y4eHrne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTyMHA 0bOy4atowmnMcs B OAHOM U3 OBYX BapUaHTOB (60 B 060MX N3 HIX):

- B 9/IEKTPOHHOM BUMAE - 4epe3 3NEeKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B NeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBoI TOYKM Npv BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NeYaTHbIX N3aaHnin GubNnoTeYHbIin
ooHA, AonmKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 akaemnnspa (ans obydatowmxcs no ProcC 3++ - He
mMeHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNSs),
HaxoauTcs B MpunoxeHnu 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHON ceTn "UHTepHeT", He06X0AUMbIX AN
OCBOEHUS BUCLMUMINHBI (MOOYNS)

American Chemical Society - http://pubs.acs.org/

Thomson Reuters Newsmaker - http:/thomsonreuters.com/

Basa paHHbIX MexayHapoaHOM U3natenbckon KomnaHum Springer - http://www.springer.com

Bubnunorpaguyeckas n pedepatveHas 6asa AaHHbIx Scopus - http://www.scopus.com

M3paTtenbctBo AAAS - http://www.sciencemag.org

KHuxHbIl kny6 - hitp://www.bookmate.com

JlntepaTtypa no HedoTerasoBowm otpacnu - http://petrolibrary.ru/

anekTpoHHas 6ubnnoteka OpticsinfoBase napatensctea Optical Society of America - http://www.opticsinfobase.org/

9. Metoonueckue ykasaHus onsi o6yyaroLLLMXCs NO OCBOEHUIO AUCLMIMIIMHBI (MOayNs)
Bug pa6ot MeToaounuyeckue peKkoMeHaaUum

nekumm MeToamnyeckue pekomeHaaumm npy paboTe HaL KOHCNEKTOM nekuun. CnywaHue 1 3anmcb NeKumnii -
CNOXHbIA BUL BY30BCKOI ayaMTOpHOW paboTbl. BHMMaTenbHoe cnywaHne 1 KOHCNeKTUpoBaHue
NeKUnii Nnpeanonaraet MHTEHCUMBHYIO YMCTBEHHYIO AeSTENbHOCTbL cTyAeHTa. KpaTkme 3anucu nekumi,
NX KOHCMEKTNPOBaHME NOMOraeT YCBOWTb y4ebHbIn MaTepuan. PaboTas Han KOHCMEKTOM NEeKUNIA,
Bceraa HeobxoAMMO MCNONb30BaTb HE TONbKO YYEOHWK, HO U Ty nuTepatypy, KOTOPY LOMONHUTENbHO
pekoMeHaoBan nekTop. MaeHoe B Nepuom NoaroTOBKY K IEKLMOHHBIM 3aHATUSIM - Hay4nTbCsl
MEeTO4aM CaMOCTOATENIbHOrO YMCTBEHHOMO TpyAa, CO3HATENbHO pas3BMBaTb CBOM TBOPYECKME
cnocobHOCTW 1 oBnadeBaTb HaBblkamMy TBOpYeckoi paboTel. [ns aToro Heo6XoAMMO CTPOro
cobnopatb ancumnamHy y4ebbl 1 noBeaeHus. YeTkoe nnaHMpoBaHne cBoero paboyero BpeMeHu u
oThbIXa SIBNSieTCS HEOOX0AMMbIM YCNOBUEM L5 YCMEWHOW CaMOoCTOSTENbHON paboTbl. HyXHO
OCYLECTBNATb CAMOKOHTPONb, KOTOPbI SBNSieTCs He06X0AMMbIM YCNIOBUEM YChewHoi y4ebbl. Ecnu
4TO-TO OCTaNIOCb HEBBLIMNOIHEHHBIM, HEOOXO0AUMO M3bICKaTb BPEMS 51 3aBEPLUEHUS 3TOW YacTn
paboTbl, He yMeHbluas obbema HeleNnbHOro nnaHa.

nabopatopHbie| Mpu BoinonHeHUK nabopaTtopHoli paboTbl CTyAEHT PyKOBOACTBYETCS NpaBuiamm, N3NoXeHHbIMA B
paboTbl onucaHum paboTbl (onmcaHve paboTbl NpenocTaBnseTcs npenogasarenem nbo B 3NEKTPOHHOM
BuIe, MMbo Ha TBepaoM Hocutene). ayuyeHne TeopeTnyieckoro Matepuana, U3noXxeHHoro B AaHHbIX
MEeTOAMNYECKMX YKasaHUsX noMoraeT NpaBuibHO BbINONHUTL PaboTy 1 AOCTUTHYTb Liefb OaHHOA
paboTbl. CaMOCTOATENBHO aHANM3NPYET NOMyYeHHbIE Pe3ynbTaThl U AenaeT COOTBETCTByoWme

BbIBOAbI, OTBEYAET Ha KOHTPO/bHbIE BOMPOCHI.
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Bup pabot MeTtoaunyeckue pekomeHaauum
camocTtos- | MoaroToBka CTyoeHTa K ak3aMeHy BKlo4aeT B cebsi Tpy aTan:
TenbHas - caMocTosiTeNnbHasi paboTta B TEYEHME CEMECTPa;
pabota - HEMOCPeaCTBEHHAs NMOArOTOBKA B [HM, MPeALECTByOLMe 3a4eTy/ak3aMeHy No TeMam Kypca.

- NOJroTOBKa K OTBETY Ha BOMPOCHI, coAepXalmecs B bunetax.

Nutepatypa ons NoAroToBKU K 9K3aMeHy pekoMeHIyeTcs npernogasartenemM n ykasaHa 8 9OPe. ns
MONHOTLI y4e6HOM NHCpoPMaLMK N ee CPpaBHEHUS NyYlie UCMoNb30BaTb He MeHee ABYX y4eOHVKOB.
CTyneHT BnpaBe caM NpuaepXmBaTbcs Nobol U3 NpencTaBneHHbIX B y4eBHMKaX TOYEK 3peHust Nno
cropHoli npobneme (B TOM 41cre OTANYHOM OT Npenonasartens), Ho NPW YCNoBMU NOCTaTOYHOM
Hay4YHOW apryMeHTauun.

OCHOBHbIM UCTOYHMKOM MOLrOTOBKM K 9K3aMeHy SIBNSIeTCS KOHCMEKT NeKUunii, rae y4ebHbili matepuran
[laeTcsl B CMCTeMaTU3NPOBaHHOM BUOE, OCHOBHbIE NMONOXEHUS ero OeTannanpyoTcs, NoaKpennsoTcs
COBPEMEHHbIMU (haKTaMu 1 MHpopMaUmMeld, KOTopble B CUNY HOBU3HbI HE BOWN B ONyHNMKOBaHHbIE
neyaTtHble UCTOYHUKW. B xolle MoAroToBKkM K ak3aMeHy CTyaeHTaM HeobxoauMo obpallaTe BHMMaHWe
He TONbKO Ha YpOBEHb 3aMOMUHAHUS, HO 1 Ha CTerneHb MOHMMAaHMWS n3naraeMblx Npobnem.

SK3aMeH NpoBoauTcs Mo 6uneTtam, oxBaTbiBalOWMM BECb NPOAEHHbI MaTepuan. 1o okoH4YaHUK
OTBETa 9K3aMeHaTop MOXeT 3aAaTh CTYAeHTY JOMONHUTENbHbIE U YTOYHSIIOWMe Bonpockl. Ha
NoaroToBKY K OTBETY Mo Bonpocam buneta ctyaeHTy aaetcs 30 MUHYT C MOMEHTA MOoNy4YeHusl UM
bunera.

3K3ameH MonrotoBka CTyAeHTa K 9K3aMeHy BKNOYaeT B cebs Tpu aTtan:

- camocTosiTenbHas pabota B TeHeHne ceMecTpa;

- HenocpeacTBeHHas NOAroTOBKAa B AHW, NPEALWeCTByolWMe 3a4eTy/aK3aMeHy No Temam Kypca.

- MOAroTOBKA K OTBETY Ha BOMPOCHI, cogepXalwuecs B bunetax.

JlnTepatypa ons noAroToBKM K 9K3aMeHy pekoMeHayeTcs npenofasarteneM u ykasana B 90Pe. [ns
MONHOTbI y4eBHOI MHCPOPMALIMKN N ee CPAaBHEHNS NydlLE UCNONb30BaTb HE MEHEE ABYX Y4E€BOHMKOB.
CTyLeHT BnpaBe cam NpuaepXunBatbes nobol N3 NnpencTaBneHHbIX B yHeOHUKaxX TOYEK 3PEHUS MO
cnopHoi npobneme (B TOM YMCNE OTAMYHOM OT NPernoaaBatensl), HO NPU YCNOBU LOCTATOYHO
Hay4yHOWM aprymeHTauuu.

OCHOBHbIM UCTOYHMKOM MOAFOTOBKY K 9K3aMeHY SIBASIETCS KOHCNEKT Nekuuid, rae y4ebHblid matepuan
JaeTcsa B CMCTeMaTU3NpoOBaHHOM BUOE, OCHOBHbIE MOMOXEHNSA ero AeTann3npyoTcs, NoaKpennsaTcs
COBPEMEHHbIMU hakTaMu U MHGPOPMaLMER, KOTOPLIE B CUNY HOBU3HbI HE BOWNW B ONy6N1KOBaHHbIE
neyaTHble NCTOYHMKW. B Xo4e NoaroToBKM K 9K3aMeHy CTyaeHTaM Heobxoaumo obpaliate BHUMaHMe
HEe TONMbKO Ha YPOBEHb 3aNOMMHAHUS, HO U HA CTEMNEHb NMOHUMaHWS n3naraemblx NPobnem.

Ok3ameH nNpoBoAnTCS Mo bunetam, oxBaTbiBAKOWWM BECb MPONAEHHbIA Matepuan. o okoH4YaHuK
oTBETa 9K3aMeHaTop MOXET 3a4aTtb CTyAEHTY OOMNOMHUTENbHbIE U YTOYHALWME BONPOCH. Ha
MOLrOTOBKY K OTBETY M0 BOMnpocam buneTa cTyneHTy naetcs 30 MUHYT C MOMEHTA NONMYYEHNS UM
6unerta.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MORyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepedeHb NporpaMMHOro obecrnedeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNVHBI (MOOYNS).

11. OnucaHune MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xooumon ons ocyuiecTB/ieHus 06pa303a1'enb|-|oro
npouecca no gucuuvrimnHe (MO,IJ,yﬂI'O)

MatepunanbHo-TEXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbsl) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboThl C MpenonaBateneM, yKOMNIeKkToBaHHble cneumanianpoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep v npuHTEp ON15 pacnedaTky pa3aaToyHbIX MaTepuanos.
MynbTuMeguiiHas ayoutopums.

KomnbioTepHbIli knacc.

CneuvannsmposaHHas nabopaTopus.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 9 ns 12. Bl YHH
rlorlyfos

ARl | AL O



Mporpamma ancumnanHbl "TexHnka n TeXHONorum NoAroToBKU HeTK U rasa kK TpaHcnopty"; 21.04.01 "Hedterasosoe aeno".

12. Cpe.u,cma ajantauumumv npenogasaHus auCcUNNMIUHBbI K ﬂOTpeﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaANUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolwme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMncst MHBaNIMAAMI U NNLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUmn NtoBoro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHM;l B
anbTepHaTuBHbIE POPMbI, y,El,06HbIe ONg pasnnyHbIX Nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6€3 notepn AaHHbIX U CTPYKTYpbI,
npenycMoTPeTb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty Xe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHNS -
aynmnanbHo;

- MPUMEHEHNE NPOrpaMMHbIX CPeACTB, 0b6ecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILMOHHBIX
TEXHONOINIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 4N Nepeaayn MHGopMaLMm, OpraHn3aLm pasnuyHblx
hOPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYanbHbIX NEKLUA C BO3MOXHOCTbIO B3aMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NMPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMA AJis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTh coayn O6y‘-la}OLIJ,VIMC9| nHBANMOOM N NNULIOM C orpaHU4eHHbIMN BOSMOXHOCTAMA
340p0BbA CpOpM npomexyTquon arTrectTaunm no OTHOWEHMIO K yCTaHOBJ'IeHHOl7| npoaOIXNTENIbHOCTUN NX cOa4vun:

- NPOOONXNTENbHOCTU caa4vun 3a4é€Ta UM sK3aMeHa, nposoanMoro B NUCbMEHHOM oopme, - He 6onee 4em Ha 90 MUHYT;

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

- NPOLONXMTENBHOCTU BbICTYMNEHNS 00y4yatoLerocs npu 3awmTe KypcoBoi paboThl - He 6onee Y4em Ha 15 MUHYT.
Mporpamma cocTtasneHa B cooTBeTcTBUM ¢ TpebosaHuaMu GrOC BO 1 yyebHbIM nnaHoM no HanpasneHuo 21.04.01

"HegpTerasosoe Aeno" n maructepckoli nporpamme "Paspabotka MeCTopoXAaeHuUiA TpyAHOU3BNEKAEMbIX U
HeTpaauLMOHHbIX YrneBoAoponos".
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lMpunoxerne 2

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

61.B.[1B.6 TexHuKa v TeXxHOnornu rnoarotoBku Hegbtm v rasa K
TpaHcropty

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotosku: 21.04.01 - Hedpterasosoe neno

Mpodpunb noaroToBkM: PazpaboTtka MECTOPOXAEHWI TPYIHON3BNEKAEMBIX N HETPAAULINOHHbIX YINEBOAOPOAOB
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1.ALCOpPBEHTBI M HOCUTENN KaTanm3aTopoB. Hay4Hble OCHOBbBI PEryNMPOBaHS MOPUCTON CTPYKTypbl: MoHorpachus / B.C.
Komapos, C.B. becapab. - M.: HLL MIH®PA-M, 2014. - 203 c. - (Hay4Has mbicnb; KonnongHas xvmus). ISBN
978-5-16-009581-3 Pexwum goctyna: http://znanium.com/bookread.php?book=448449

2.Mpouecchl 1 annapatbl XMMUYECKOW TEXHONOMMN B TEXHMKE 3aWmThl OKpyXatowei cpeapl: YyebHoe nocobue / K.P.
TapaHueBa, K.B. TapaHues. - M.: HALL UH®PA-M, 2014. - 412 c. - (Bbicwee obpasosarue: bakanaspuar). ISBN
978-5-16-009258-4 Pexum poctyna: http://znanium.com/bookread2.php?book=429195

3.MNoBblWweHMe KayecTBa NOArOTOBKM M peann3auny NpoeKkToB passntus HedptsHoro komnnekca / O.A. Pynakos. - M.:
HWLU Unoppa-M, 2013. - 112 c. - (Hay4Has mbicnb). ISBN 978-5-16-004374-6 Pexum goctyna:
http://znanium.com/bookread.php?book=373269

JononHuTtenbHas nuteparypa:

1.9konoruyeckme nocneacTaus fobelun, TpaHCNOPTUPOBKK U NepepadoTkn nckonaemoro tonnvea / C.M. MoBopywiko. -
M.: HAL MHDPA-M, 2015. - 208 c. - (HayyHas mbicnb). - ISBN 978-5-16-103369-2 (online). Pexum poctyna:
http://znanium.com/bookread2.php?book=517112

2.TpaHCnopTHO-NOrMcTMYeckoe obecrneyeHre U MexayHapoLHblE NEPEBO3KY YrNeBOLOPOLHOrO Chipbs: YuebHoe
nocobue / HO.A. WepbaruH. - 2 n3g., gon. - M.: HUL UHdppa-M, 2012. - 288 c. - (Beicwee obpasosaHue). ISBN
978-5-16-005314-1 Pexwum goctyna: http://znanium.com/bookread.php?book=264126

3.MpoekTnpoBaHne NOUCKOBO-pa3BefoYHbIX paboT Ha HedpTb 1 ras: YyebHoe nocobue / B.KO. Kepumos, P.H. MycTaes,
Y.C. Cepukosa. - M.: HALL MUHDPA-M, 2015. - 200 c. - (Bbiciuee obpazosaHue: Maructpatypa) ISBN
978-5-16-010821-6 Pexunm goctyna: http://znanium.com/bookread2.php?book=503197
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lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

61.B.[1B.6 TexHuKa v TeXxHOnornu rnoarotoBku Hegbtm v rasa K
TpaHcropty

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

HanpasneHnne noarotosku: 21.04.01 - Hedpterasosoe neno

Mpodpunb noarotoBkM: PazpaboTka MECTOPOXAEHWI TPYIHON3BNEKAEMbIX N HETPAAMLINOHHbIX YINEBOAOPOAOB
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum 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 HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns 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-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ 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 obyvaowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyOeHTa" SBNSeTCS 3neKTPoHHON BubnunoTtedHoin cuctemoit (36C), npenoctasnsatoweld 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nntepaType 1 OONofAHWUTENbHBIM MaTepunanam, NprobpPeTeHHbIM Ha OCHOBaHUW NPSMbIX
[IoroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FroCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
yacTn oopMmnpoBaHns PoHO0B OCHOBHOM 1 OOMONHUTENBHOW NUTEPATypbI.
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