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Mporpamma amcumnnimHbl "KoMrbloTepHbIE TEXHONOMMN B Hayke U obpasoBaHuun”; 04.04.01 "Xumns".

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 amcumnnimHbl "KoMrbloTepHbIE TEXHONOMMN B Hayke U obpasoBaHuun”; 04.04.01 "Xumns".

Mporpammy omcuunnvHbl paspaboTan(a)(n) CTaplwmii HayYHbIA COTPYAHMK, K.H. (BoueHT) Hosukos B.B. (HAJT
Peonoruyeckne n Tepmoxmmmnyeckue ncenenosanuns, XuMnyeckuin MHCTuTyT um. A.M. bytneposa),
Vladimir.Novikov@kpfu.ru

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

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

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
Orik-3 CnocobeH 1cnonb3oBaTh BbIYMCIMTENbHbIE METOLBI M a4aNTUPOBATL CYLLECTBYOWME

NporpamMmMHble NPOLYKThl AN PEWEHUs 3aaa4 NpoddecCroHanbHON AeATENbHOCTY;

YK-4 CnocobeH NPYMEHSTb COBPEMEHHBIE KOMMYHWKATUBHBIE TEXHONOMMMW, B TOM YMCNe Ha
MHOCTPaHHOM(bIX) S13blke(ax), Ons akaneMm4yeckoro n npoeccuoHanbHoro
B3aV/IMOLENCTBUS;

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

KNtoYeBble KoHUEenuUMn coBpeMeHHbIX MHGOPMaLIMOHHbIX TEXHONOMMN, Kak O6LI.I,I/1X, TakK v crneungunyeckux ons obnacTu
HaYy4HbIX ncecnenosaHuin

-Ha3Ha4eHue Hanbonee pacnpoCTpaHEHHbIX CPEeACTB aBTOMATN3aUMM UHAPOPMALMOHHOW AeATEeNbHOCTA (TEKCTOBbIX
NMPOLIECCOPOB, rpadonYecKux penakTopoB, aNEKTPOHHbIX Tabnuu, 6a3 gaHHbIX, KOMMbIOTEPHBIX CeTe);

-MPUHLMMBI OpraHmM3aumn, Nopsiaok AenNcTBril 1 3dPeKTMBHbIE METObLI PABOTHI C KaXAbIM NAaKeToM, 1 cnocobbl
nony4eHnst AONOMHUTENbHBIX 3HaHWIA 0 paboTe nakeTa;

JonxeH ymeTtb:

MPUMEHSATb COOTBETCTBYIOLME NPOrpaMMHble NPOAYKThl Ans 06paboTkn AAHHbIX;

-300PEKTUBHO pellaTth C NOMOLLbIO N3y4aeMoro NporpaMMHOro obecrnedeHnst ccnenosaTenbeke 3anadn,
aHanornyHble y4ebHbIM, a TaKXXe CaMOCTOSTENbHO NPUMEHSTb MOMyYeHHbIe 3HAHWS ONs PeLleHNsl HOBbIX 3a0aY;

-PaLMOHasIbHO MPOBOANTL MOWCK U MCMONb30BaHME Hay4HO-TEXHNYECKOW MHCPOPMALMI C MOMOLLBIO KOMMbIOTEPHbIX U
CeTEeBbIX TEXHONOTUIA.

JlonxeH BnageTb:

-NPUMEHEHNEM N3Y4aeMOoro NporpaMMHoro obecnedeHns anst 06paboTku, aHanM3a n XPaHeHNs AaHHbIX.

JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb:

3doPeKTUBHO UCMONb30BAaTb TENIEKOMMYHUKaALMOHHbBIE TEXHONOMMN U, B YaCTHOCTU, CEPBUCHI |/|HTepHeT ona
nonyyeHuns peﬂeBaHTHOIZ nHpopmMauum no nccnenosaTenbCckon TeMaTuke.

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

[aHHas oncumnnuHa (Moaynb) BkAtoveHa B pasgen "61.0.03 OucumnnnHel (Mooynn)" 0CHOBHOM NpodbeccrnoHansHom
obpaszoBatenbHoii nporpammel 04.04.01 "Xumust (MHHOBaUMOHHbIE MaTepranbl 1 METOAbI X UCCNELOBAHUS)" 1
OTHOCUTCS K 0653aTENbHBIM ANCLUMIYHAM.

OcBaunBaeTcs Ha 1 Kypce B 2 ceMecTpe.

3. 06beM gucuMnInHbI (MOAYNSA) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSAITENIbHYIO
paboty oby4aromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(os).

KoHTakTHasi paboTa - 43 yaca(os), B TOM 4ucne nekuun - 0 yaca(os), npakTndeckne 3aHatus - 42 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CAMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTositenbHasi pabota - 101 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNMUHBIL: 3a4eT BO 2 CEMECTPE.

4. CopepXxaHue oUCUUNNUHbI (MOAYNSA), CTPYKTYPMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMmnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA
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Mporpamma amcumnnimHbl "KoMrbloTepHbIE TEXHONOMMN B Hayke U obpasoBaHuun”; 04.04.01 "Xumns".

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUcUUNAnHe (MOOYNI0)

Buabl u yachbl
KOHTaKTHOW paboTbl,

N Paspenbl gucumnnuvHbl / Cemect WX TPyAOEMKOCTb CamocrosiTenbHasi
monyns P (B yacax) pa6ota
MpakTuyeckmellaboparopHble
Jlekumn 3aHATUA pabortbl

Tema 1. O630p nccnenoBaTenbCKmx
3a4ad, pewaembix C NOMOLLbIO
1.|nepcoHasnbHbIX KOMMbIOTEPOB U 2 0 4 0 10
OCHOBHbIX NaKeToB NPOrpaMMHOro
obecneyeHns ons ux peLleHus.

5 Tema 2. [lonck Hay4HO TEXHUYECKOM

‘lnHdbopmaumm B cetn VIHTepHer. 2 0 4 0 10

Tema 3. Cuctembl ynpaBneHus
6ubnnorpadonyeckumm 6asamm

8. naHHbix Reference Manager, 2 0 4 0 10
EndNote, Mendeley, Zotero.
Tema 4. MNpunoxeHne Excel naketa

4, MS Office 2 0 4 0 10
Tema 5. MNpunoxeHune Access naketa

5. MS Office 2 0 4 0 10

6.[Tema 6. NMaket Origin 2 0 4 0 12
Tema 7. YnpaBneHme naketamu u

7.|aBTOMatnsauus onepaumii ¢ 2 0 4 0 10
nomoubo VBA

8.[Tema 8. Maket MathCAD 2 0 6 0 14

Tema 9. Cnctembl ang rpadomyeckoro
BBOAA M PUCOBAHMUS XMMUNYECKUX
cTpykTyp (ChemDraw, ISIS Draw),
9.[rexHonornyeckux cxem (ChemCAD), 2 0 8 0 15
CMCTEMbl aBTOMATMYECKOro
npoektmposaHus (AutoCAD,
KOMTIIAC 3D)

toro 0 42 0 101

4.2 CogepxaHue aucUUMNIUHLI (MOBYNS)

Tema 1. O630p UccnepoBaTeNnbCKUX 3agay, peLlaeMbliX C MOMOLLLbIO NePCOHaNbHbIX KOMMbIOTEPOB U OCHOBHbIX
nakeToB NPOrpaMMHOro 06ecrneyeHns Ansi X peLLeHUs.
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Mporpamma amcumnnimHbl "KoMrbloTepHbIE TEXHONOMMN B Hayke U obpasoBaHuun”; 04.04.01 "Xumns".

Camo nosiBneHve 1 pasBuTe NEPCOHaNbHBIX KOMMbIOTEPOB SBNSETCA CNEACTBMEM HAYYHO TEXHUYECKOro nporpecca,
0[IHaKO 1 OCHOBHbIe NOTPEBHOCTM, 06YCNOBMBLUME MOSIBNIEHNE KOM-NbIOTEPOB BOOGLE 1 MO34HEe NepCoHanbHbIX
KOMMbIOTEPOB, TakXe cnedyeT uckatb B 06nacTv Hayku. [JoCTaTo4HO ckasaTb, YTO CaMo MOSIBNEHNE KOMMbIOTEPOB Bbino
CBSI3aHO C MIHTEHCUBHbLIM Pa3BUTEM Hayku B 061aCTSIX, CBS3AHHbLIX C TaKMMU CTPATErnyeckM 1 060pOHHLIMU 0ONacTaMM,
Kak cosnaHue 1 paspaboTtka S4epHOro U TEPMOSAEPHOro OPyXKsl U NOsSIBIIeHWe KocMmyeckol oTpacnu. MNosaHee
3KCTEHCVBHOE Pa3BUTUE KOMIbIOTEPHBIX TEXHONOTUIA MPMBENIO K TOMY, YTO OHW MPOHUKNN 1 B 6onee TpaanuMOoHHbIe
obnacTu Hayku. MNocnenHee NPOU3OLWO YXe B 3HAYU-TENbHON CTEMNEHU C NOSIBNEHNEM VMEHHO NEPCOHAbHbIX
KOMMbIOTEPOB, YTO HAMPSIMYIO CBA3AHO C YMEHbLIEHNEM Pa3MepPOB KOMMbIOTEPOB 1 UX OTHOCUTENbHOW CKOPOCTY (Npu
paKTUYECKUN He-MPepPbIBHO YBENNYMBAIOWENCS NPOU3BOAUTENBHOCTH). ECNM roBOpUTL O CBA3M KOMMbIOTEPOB 1
06pa3oBaHusi, TO NPEXAe BCEro Hao 3aMeTnTb, YTo 06pas3oBaHmue (Npexae Bcero ? Bbicluee 06-pas3oBaHue)
HenocpeacTBEHHO CBS3aHO C HaykKoi. Bo BceM MUpe npeuMywecTBEHHO, a B 3Ha4YW-TeNbHOW CTEMNEHUN 1 B Halwel cTpaHe
Hayka pa3BMBaeTCs NpexXae BCEro B Beaylmx yHuBepcuTe-Tax. Moatomy B Bbiclee o6pasoBaHme (Mo KpaiiHei Mepe B
KayecTBe 0ObEKTOB U3YyHEeHUs) KOM-MbIOTEPbI NOManu NPakTUYecKn B TO Xe BPEMs, 4TO U B HayKy. B aTom cMbicne
nokasaTesfieH elle OAVH aTarn PasBUTUS KOMMbIOTEPHBIX TEXHONOTUIM, & UMEHHO, NOSIBNIEHVE U Pa3BUTUE KOM-MbIOTEPHbIX
ceTeit. Kctaty BAvsiHAE UMEHHO 3TOrO aTana Ha Hayky 1 o6pasoBaHue B LiefloM oka-3ano ropasno 6onblee BiusHue,
4eM MosiBNeHMe KOMMbIOTEPOB BOOGLWE 1 Aaxe ? NepcoHaNb-HbIX KOMMbOTEpPOoB. Kak N3BEeCTHO NepBasi KOMMbioTepHast
ceTb 6bina co3paHa no 3akasy NeHTa-roHa, ecTeCTBEHHO LSl BOEHHbIX Lieneii, 0fHaKo, MOCKONbKY pa3paboTkoi aTol
CEeTV 3aHUMa-IMCb HECKOIbKO aMeprKaHCKUX YHUBEPCUTETOB UMEHHO 3TV YHUBEPCUTETbI U BOWN B YACIO
nonb3oBatener aTUx ceTei. A CrycTsl COBCEM HeA0Nroe BPEeMsi BO3HUK/IN U COBCTBEHHO YHUBEP-CUTETCKUE (CHavana ?
MEXYHMBEPCUTETCKME, a 3aTEM C NOSIBIEHNE NEPCOHANbHbIX KOMMbIOTE-POB ? U BHYTPUYHUBEPCUTETCKME)
KOMMblOTEpHble ceTu. B camom obLueM Buae, NosiBNeHVE KOMMbIOTEPOB U 9KCTEHCUBHOE paclumMpeHue ? nosiBneHne
nepcoHasbHbl KOMMbIOTEPOB, MPUBENO B TOMY, 4TO M BO BCeX 06MacTsx Hayke, 1 B 00pasoBaHuu, NOMy4Yun WMpPoKoe
pacnpocTpaHeHue pasnnyHbie pacyeTHble METOAb! U METOAbI YUCNIEHHOTO (KOMMbIOTEPHOro MoaenupoBaHus). C
NosIBNIEHNEM KOMMbIOTEPHbIX CETEN NPUMEHEHNEe Noa0B-HbIX TEXHONOrWiA ewle Gonee paclmpunoch, HO ropasao BaxHee
6bIN0, TO, YTO C NOSIBNEHVEM rMOBaNbHbIX 1 NOKANbHLIX KOMMbIOTEPHBIX CETE YPEe3Bbl4aNHO MHTEHCMMPMLIMPOBACS
06MeH MHdpopMaLvel Mexay pasnuyHbIM HayYHbIMI LEHTPaMM 1 rpynnamm, NpakTMyecky MpousoLw-na pesonioLmns B
MHOPOPMALIMOHHbBIX TEXHONOTUSX U B Hayke, 1 B 06pa3oBaHui.

MpocTo 4ns npuMepa MOXHO CKasaTb, HTO COBPEMEHHbIA Hay4Hbl paBOTHUK N CTYLEHT YHUBEPCMTETA MOXET 3a NATb
MUHYT HaTV TY MHPOPMALIMIO, HA KOTOPYIO HECKOJIbKO OEeCATU-NeTuin Hasan notpeboBanock Obl 3aTpaTnTh AHW, a
MOXeT ObITb 1 HeLenu (C y4eToM oM3NHEeCKO JOCTABKN MCTOYHUKOB ? KHUT UK XXYPHANOoB - Mo MeX6mbnnoTeyHoii
crcteme obMeHa). VIMEHHO MOWCK 1 NoflyYeHne Hay4Hol UHgpopMaummn 13 rnobanbHblX ceTer 1 SBRatoTcsl Ham-6onee
WMPOKO MPUMEHAEMbIMI (HE3ABNCUMO OT OTPACNEBON CNELNUKN) COBPEMEHHbBIMW KOM-MbIOTEPHBLIMU TEXHONOINSAMA U B
Hayke, 1 B obpasoBaHun. C aToi npobnemoit TeCHO CBsidaHa 1 npobnemMa XxpaHeHUsi HanaeHHoN NHdbopMaLun 1 ee

9P PEKTUBHOIO NCMONb30BaHNs. C KOMMbIO-TEPHOM TOYKM 3PEHUS ? 3TO UCMOSIb30BaHUE robanbHbIX, CETEBbIX U
nokanbHbix 6a3 OaHHbIX.

Tema 2. Nounck Hay4yHO TexHU4YecKon nHdopmaumm B cet HTepHer.

Mo nanHeiM OOH uncno nonb3oBatenei HTepHeTa B Mupe B koHue 2013 roga fLONXHO 6bl-N10 BOCTUTHYTh 2.7
MUnnMapaa YenoBek, To ecTb 6onee TpeTn HaceneHns 3emnu (BKoYas CtTa-prkos 1 AeTell) SBNsSeTCs Nonb3oBaTeNsaMu
MHTepHeTa. B HacToswwee BpeMs NpakTU4eckym MOX-HO CHUTaTb, HTO BCE KOMMbIOTEPLI BKIOYEHbI B KaKyto-TO ceTb. Ecnu,
HanprMep, roBOPUTbL 0 XUMdpake, TO CKIKOYEHMEM M3 3TOMO NpaBuna, 0bbIYHO SBASIOTCS KOMMbLIOTEPL! MOAKMOYEHHbIE K
npvbopam, 04HAKO, 1 CaMU 3TN KOMMbIOTEPBI MOAKMI0HAIOTCSA K Nprbopam 3a4acTyto Mo TEX-HOMOMMSM TEX Xe CaMbIX
KOMMbIOTEPHbBIX CeTEN.

Hayka ? copepa yenoseyeckoi AesTENbHOCTM, UMetoWwas CBoel Lenbto cbop, HakonneHve, knaccugukaumio, aHanma,
0606LWeHKe, Nepeaayy 1 NCNONb30BaHWE NOCTOBEPHbIX CBEAEHUI, MOCTPOEHNE HOBBIX MW YNYYLWEHNE CYLLECTBYOWMNX
TEopuii, NO3BONSIOLLMX AfEKBATHO ONUCHI-BaTb NPUPOAHBIE (ECTECTBEHHBIE HAYKW, ECTECTBO3HAHNE) NN 0BOLWECTBEHHBIE
(rymaHvuTapHble HayKun) NpoLecchl U MPOrHO3MPOBaTb UX pasBuTHE.

B nepBom npubnuxeHnn 3afaya noucka Hay4yHoi nHpopmaumum B MIHTepHeT CBOAUTCS A5 HAC K ABYM BELLAM:

1. Mowuck B IHTepHeTe cammx XypHanoB u ctartel U3 HuXx.

2. Mowuck 6ubnmorpadpryeckoit nHgopmaumu.

MNepBble Hay4Hble XypHanb! Bbilwnn B ceeT B 1665 r.: Bo PpaHunm ? ?XKypHan ons yye-Hoix?, B AHrnum ? ?dunocodckune

TpyAObl Koponesckoro obwectsa?. B Poccun nepsbiM Xyp-Hanom 6bino npunoxeHue k razete ?CankT-MNetepbyprckue
BELOOMOCTM?, N30aHHOE Bnepsbie B 1728 .

C Tex nop NOCTOSIHHO LWeN POCT YMCna y4eHbIX, UHTEHCUOIUKALIMS €CNN HE UX Hay4YHOIR, TO yXX Ny6nvkaunoHHOM
NeATeNbHOCTN, POCT KOIMYECTBA HayYHbIX XypPHaNnoB. 3TO Bblpa3uioch, HAanpuMep, B TOM, 4To B XX CTONETMM YMCno
Hay4yHbIX nybnukaumin yosavsanoch kaxasle 10 ? 15 ner.

Ha cerogHsiwH®in AeHb N3BECTHBI HAMMEHOBAHMS 50 ThIC. HAYYHbIX XYPHANO0B, KOTOpPbIe KO-raa-nnbo n3pasanuck. M3
H1x 30 ThIC. XypHaNoB NPOACNXAOT N30ABATLCS B HACTOSILLES BPEMSI.

PedbepatuBHbIin XypHan ?Xumusa?, napgaetcs ¢ 1953 r.

N3paTenb: BcepoccuMncknin MHCTUTYT Hay4YHOR 1 TexHn4Yeckon nHcpopmaummn PAH (BUHN-TWN PAH, ocHosaTenb ?
akagemrk A.H.HecmesHos).
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Mporpamma amcumnnimHbl "KoMrbloTepHbIE TEXHONOMMN B Hayke U obpasoBaHuun”; 04.04.01 "Xumns".

PedobepatumsHbii xypHan ?Chemical Abstracts?, nanaetcsa c 1907 r.
WNa3paTenb: nogpasneneHne AmeprikaHckoro xummdeckoro obuectsa ? CAS (Chemical Abstracts Service).
CrpykTypa nybnukyembix pecpepaTtoB npuMepHo oanHakosa B 2CA? n ?PXXum?.

O6a xypHana nepviogudecku nybnukytor ABTOPCKWE v MPEOMETHDIE YKA3ATES, 4to no3BonsieT 6bICTPO HAATW
CChINKM Ha Bce NybnvkaLmm Kakoro-To KOHKPEeTHOro aBtopa, Unm Bce nybnukaumm, kacatowmecs KOHKPETHOW TeMb.

Institute for Scientific Information, ISI ? koMmMepyeckas opraHnsauusi, obpasosaHHas B 60 rogax XX B. C Havana 80-x
rogos nspasana npoaykt ?Current Contents?, no cogepxumomy 6nmnskunii k 2Chemical Abstracts?, Ho 3Ha4YMTENbHO
6onee onepaTyBHbI T.K. PaCNPOCTPAHSNCA NePBOHAYaNbHO Ha ANCKax, a No3aHee Yyepes VIHTepHeT. YHUKanbHbIM
npoayktoMm IS aenancs ?NHaekc untnposanus?. I1ISI 8 1992 rony nornoweHa Thomson Scientific. O6beanHeHHas
KoM-naHus ¢ 2006 r. Ha3biBaeTcs Thomson Reuters.

HayuHo-6ubnuorpachuyeckyto NpoaykLmio NponssoanT nog mapkoi ?Web of Science?

OcHoBHble 6ubnuorpadouyeckne 6asbl AaHHbIX, OCTYMHblE Yepe3 VHTepHeT:
?SciFinder? (Chemical Abstracts Service); ?Web of Science? (Thomson Reuters); Scopus?.

Tema 3. Cuctembl ynpaeneHust 6ubnuorpacuueckumm 6asamu paHHbix Reference Manager, EndNote, Mendeley,
Zotero.

Twn nporpamm: 6ubnuorpaduyeckne MEHeLXepPbI.

HasHauyeHwve: co3naHue n Mcnonb3oBaHUE NEPCOHANBHON KONnekuum 6ubnmorpadoniyeckmx CChinok.
TunnyHble OYHKLMK.

[ Do6aBneHre HOBLIX CCLINOK BPYYHYIO (C KNaBuaTypbi).

[ MmnopT ccbinok 13 pasnnuHbix BuBnrorpacdnyeckux 6as naHHbIX (B Tom yncne Scopus, Web of Science 1 MHOXecTBO
apyrux).

[l SkcropT BBIGPaHHbIX CCbINOK B BUE TEKCTOBbIX (hainos, (DOPMAT U CTPYKTyPa KOTOPbIX MOHSITHBI ANSl APYTUX
pacnpocTpaHeHHbIX NPorpaMMm LaHHOro TMMNa Unmn B coopMate, NPMHATOM LS 9KCNopTa B WWPOKO M3BECTHbIX
6ubnnorpadpmyeckmx b6asax gaHHbIX.

D Cuctema Ons BbISIBIEHUS CCbINOK ? ,El,y6J'II/IKaTOB.

[l Cuctema nns paboTbl ¢ CUHOHUMaMK Ha3BaHWIA XypHanoB. HanpuMep, Nocne COOTBETCT-BYIOLEN HACTPONKM
nporpamma 6ynet cuntatb, 4To Has3saHusa ?Journal of the American Chemi-cal Society?, ?J. Amer. Chem. Soc.?, ?J.
Am. Chem. Soc.? n 2JACS? oTHOCSATCA K OLHOMY 1 TOMY X€e Neprvoanyeckomy nagaHuto. MNpu coctasneHnm
6rbnuorpadonmyeckmx CNMCKOB ANS CChI-OK MOXET UCMONb30BaThCs N0OOIA U3 CUHOHVMMOB B COOTBETCTBUM C
BbIOPAHHBIM CTUNEM.

[l B psime cuctem ? crcTeMa CMHOHMMOB /1S IMEH aBTOPOB, YTO NPY COOTBETCTBYIOWEN HACTPOKE NO3BONSIET CUCTEME
y4nTbIBaTb, HANpUMep, Takon ¢akT, 4to ?Gorbachuk V.V.?, ?Gorbatchuk V.V.? unn ?Gorbatchuk Valery V.? B
LeCTBUTENbHOCTY SABNSIOTCS OOHUM U TEM XE aBTOPOM.

D mobanbHoe penakTupoBaHue onpeneneHHbIx nonen y noboro konuyecTea Bbl6paHHbIX CCbINOK. HaanlMep, MOXHO
ONsa BCeX CCbINOK B KONNekunn KpaTtkoe Ha3saHune Kakoro-nmbo XypHana 3aMeHUTb Ha NonHoe u T1.M.

[ Ocbopmnete 6UBMOrpachNEcKIX CAMCKOB B COOTBETCTBM CO CTUMEM, MPUHSITLIM B ONPEAENEHHOM XypHane, 1
TpeboBaHMAMU, NPeLbABAAEMbIMA 41 ONPEAENEHHbIX TUMOB LO-KYMEHTOB. [Mpn aToM ans Hanbonee N3BECTHbLIX
XYpHanoB UMEeIOTCS NpenycTaHoBNeHHble cTUnn 6ubnuorpadoun. Kpome Toro, UMEeTCs pefakTop CTUNEi, No3BONAOWMiA
N3MEHUTb Kakoli-nmbo CyeCTBYIOWMIA CTUNb UAN CO3AAaTb NOMHOCTLIO CBOW. CTub 0BbIYHO NOAPa3yMEBAET HE TONMb-KO
hopMaT CChINKU B CNIUCKE NMTEPATYPbI, HO U (POpMaT €€ NPUMEHEHMS B TEKCTE LOKYMEHTa (HOMep B KBaApaTHbIX
ckobkax, HOMep B BUAE HAACTPOYHOIO MHAEKCA, aBTOP U rof B OUrypHbIX cKobKax v T7.4. 1 T.0.).

I WHTerpaumio ¢ TeKCTOBbIM NPOLLECCOPOM (B YacTHocTu, ¢ MS Word) ons ?aBTomatnye-ckoin? BCTaBKU CCbINOK
(UMTUpPOBaAHUS) B JOKYMEHT 1 CO34AHUS TOTOBOMO CNUCKA LMTUPOBAH-HbIX Nybnukauuii nubo B KOHLLe TekcTa, nmbo B
NOCTPaHNYHbIX NPUMEYaHNSIX.

[l Bubnnorpacpuueckne MeHemxepbl 06bIYHO yMEIOT paBoTaTh HE TONBKO C B1BNNOrPacPU-4ECKUMM CCbINKaMI, HO TakXe
XPaHWTb W OTKPbIBaTb haiibl ¢ NONHLIMU TEKCTaMu cTaTeir. He-koTopble 6ubnmorpacmnyeckme MEHELXEPbI ?yMEOT?
u3Bnekatb 6ubnmorpaduyeckyto nHgop-maumio u3 pdf-cpaina. To ecTb, ecnu Bbl MeeTe chaiin ¢ NOMHBIM TEKCTOM
cTaTby, BO3MOXHO He NpuaeTcs BBOAWTb 6ubnvorpaduyeckoe onucaHme aToi ctatby ¢ KnaBuatypbl (MpUMeYaHue:
3aBMCUT OT TOrO KeM U Kak bbin creHepuposaH pdf-cpain. Hanprmep, Bol camu moxete cozpatb pdf-cpaiin,
oTCcKaHnpoBas ByMaxHyto konuto cTatbu. B Takom pdf-chaiine, koHeuHo, HUKakoin 6ubnuorpadouyeckoin nHopMaLmm
npoCTO HeT.

[ CoBpeMeHHbIe Bubnuorpacuyeckne MeHeaXepbl 06bIYHO UMEIOT BCTPOEHHDIN UHTEp-dheiic Ans noucka B Hanbonee

pacnpocTpaHeHHbIX OHNaiHoBbIX Brubnnorpaguyecknx 6asax aaHHbIx, Takmx kak WoS, PubMed; anekTpoHHbIX
Karanorax MHoXecTBa 6MbnnoTex.
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Mporpamma amcumnnimHbl "KoMrbloTepHbIE TEXHONOMMN B Hayke U obpasoBaHuun”; 04.04.01 "Xumns".

Mpumepsbl nporpamm ? 6ubnuorpaduydeckmx MeHenxepoB: Aigaion; Biblioscape; Bibus; Ci-tavi; Connotea; EndNote;
Jumper 2.0; Mendeley; NoodleTools; Papers; Qiqgqa; refbase; RefDB; Reference Manager; RefWorks; Scholar's Aid;
SciRef; Wikindx; WizFolio; Zotero

Pa6ota c nporpammoii EndNote.

1. CosnaHve 6a3sbl faHHbIX.

2. Beog ccbinok ¢ knaBmatypbl.

3. IMnopT ccbinok U3 TeKCTOBOro harna.

4. Mowck oybnnkaToB CChINOK.

5. Mowuck ccbinok B 6ase faHHbIx (bubnuoteke).

6. Mowck cceinok B oHnarHoBol 6a3e fnaHHbIx (WoS).

7. Baanmopeicteue EndNote n Word, cozgaHvne cnvckos nutepaTypbl.
8. Co3naHue 1 pefaktupoBaHue 6ubnmorpadnyeckmx CTunen.

9. NlobaBneHme NonHoTeKCToBbIX AokymMeHToB (PDF-cpaiinos) B EndNote.

Tema 4. NpunoxeHune Excel nakera MS Office

Mporpamma MS Excel BxoouT B coctaB MS Office.Ha ceroHsiwHMiA oeHb oHa - ogHa U3 Hanbonee NonynsipHbIX
nporpamm B Mmpe. OHa WMPOKO NPUMEHSIETCS NS CaMblX pa3HO0bpas-HbIX pacyeToB, HaNpUMep, BbITOBLIX UK
byxrantepckux. HecMoTps Ha CBOE WMPOKOE pacnpo-CTpaHEHUE OHa SIBNSIETCS BMOJSIHE CEPbE3HbIM MaTeMaTUHECKM
NPUNOXEHNEM, NPUMEHSIEMbI B TOM YACNE U B HAYYHON 0eATeNbHOCTW. [[NaBHbIM NPerMyLLeCTBOM NPOrpaMmbl SBNSIETCA
Npo-CTOTa CO34aHNs pacyeToB 1 NpPeacTaBieHne JaHHbIX U pe3ynbTaToB B MakCMManbHO yaobHoM TabnunyHoi doopme, a
TakAae B BuAe pasHoobpasHbix rpacomkoB. OcobeHHo ynobHa oHa TeM, 4TO MaeanbHO COBMELLAETCS C YHUBEPCATbHBIM
TekcToBbiM Npoueccopom MS WORD, a takxe ¢ gpyrumm nporpammamm naketa MS OFFICE (PowerPoint, Visio n op.).
®dopmart TabnmnyHoro npoueccopa Excel ns-3a ero wWnpokoit pacnpocTpaHeHHOCTM PakTUHeCKM SBASIETCS CTaHOAPTOM.
OrpomMHOe MHOXECTBO COBEPLIEHHO Pa3HbIX MPOrpamMM, CBA3aHHbIX C pacyeTamm MOryT MMNOP-TMPOBaTb AAHHbLIE N3
oannos Excel n akcnoptuposaTb B HUX. HanpumMep, HEKOTOPbIe pacyeTHble KBaHTOBOXMMMUYECKME MPOrpamMMbl nocne
BbIMOMHEHNS MHOMOAHEBHbIX PAcYETOB BbIBOAAT Pe-3ynbTaThl B popMarte aToW Nporpammei.

®yHkumm Excel.

DyHKUMM ? 9TO BCTPOEHHbIE hopMynbl Excel, ¢ NoMOoLbiO KOTOPbIX MPOBOASATCS CNOXHbIE MAaTEMA-TUYECKUE
BbluMcneHusi. Hanpumep, ecnu y Bac ectb Tabnuua M3 Thicsa4y YUCen 1 BaM HEOOXOAMMO HaNTU Cpean HUX
MakcmMasnbHoe, TO cienaTb 370 BPYYHYIO BeCbMa HenpocTo. Excel nomoxeT B aToM. 1519 Bbl-NONHEHNS 3TOW 3aaaqu
MOXHO npumeHnTb doyHkumio MAKC 4 |, npu aTOM cnenyeT ykasaTb Ananas3oH noucka u 4to Tpebyetcst HaiTu, Torga
oYHKLUMS BEPHET MCKOMOE 3HadeHue. [pyrol npuMep: Anst HaxoXAeHUst cpefHero 3HadeHuns bonbloro Habopa yucen
MOXHO c0o3aaTb GoopMyny, koTopas bbl cyMMMpoBana aTi yucna, a 3atem genuna bbl CyMMapHoe 3HavyeHue Ha
KOMMYECTBO 3TMX ymcen. Ho MOXHO NpuMeHnTb K 3ToMy Habopy YMcen roToByto chopMyny, T.e. OyHKLIMIO, KoTopas
BbIMONHUT T XXe caMble feiicTBUS. DTa BCTpoeHHas coyHkums Excel HasbiBaeTcss CP3HAY. Beero B Excel 6onee 450
BCTPOEHHbIX (OYHKLIMIA, KOTO-Ppble, ECNU Bbl 3HAETE, KaKylo N3 HUX NPUMEHNTb, MOMOrYT COKOHOMUTL HEMAN0oE KOMNYECTBO
yacoB paboyero BpeMeHu, KOTOpoe NpuUwnock 6bl MOTPaTUTb HA CO3AaHNE COBCTBEHHBIX hop-Myn. Kpome BO3MOXHOCTU
MCMONb30BaHUS OFPOMHOMO YMCNa FOTOBbIX (YHKLWIA, NPW HEOBX0-AMMOCTM MOXHO CO34aBaTb COOCTBEHHbIE (PYHKLIMN,
BbINOMHSAIOWMNE MMEHHO Bally NOBCEOHEB-HbIE 3a4a4M.

CospaHvie 1 Ucronb3oBaHme auarpamm 1 rpacoukos.

C nomoubto anarpamm B Excel MOXHO NpeAcTaBnTb YUCNOBbIE AAHHbIE B HArNSAHOW rpadou-4eckomn goopMe.
LunarpamMmbl WMPOKO NMPUMEHSIIOTCS B HAY4YHbIX MCCNeA0oBaHNsX, B 06pasoBa-HimM,B 0EN0BOI 1 NPOV3BOACTBEHHOM
npakTvke, u T.4.

Excel npennaraet Heckonbko cnocoboB co3paHns guarpamMm. Hayate nocTpoeHve nmarpam-Mbl MOXHO C MOMOLLbHO
komaHapl Betaska duarpamma, nnbo wenkHyB Ha kKHormke MacTep aua-rpamm cTaHOapTHOW NaHeny UHCTPYMEHTOB,
nmbo HaxaB Ha knasuwy <F11>.

Lns cospanns guarpamm Microsoft Graph ucnonbayinte komaHgy Betaska®O6bekT. duarpamMmmbl MOXHO co34aBaTh B
TOM Xe paboyem nnucTe, KOTOPbI COAEPXUT UCXOOHbIe AaHHble, MO0 B OTOENbHOM NINCTE Anarpam.

B Excel MOXHO nerko coapaeaTtb Avarpammbl Ha OCHOBE LaHHbIX, MPEACTABNEHHbIX COOTBET-CTBYIOLMM 06pa3oM.
Hanpumep, faHHble NpeacTaBneHbl B BUAE NPOCTON Tabnuubl, y KOTOPOIA 3arofoBKU CTPOK pacnonaratTcs B NEPBOM
cTonbLe cneBsa, a Ha3BaHUs KATeropuii - B NEPBOM CTPoKe cBepxy. (HECMOTps Ha TO 4TO MHCpOPMALMS O KaTeropusix He
obsi3aTenbHa, oHa NnonesHa Nnpu co3naHnn guarpamm.)

C nomolblo MacTepa avarpamMmm MOXHO Nerko, Wwar 3a Wwarom, co3gasatb avarpammbl. [py 3ToM B npoLecce co3naHns
anarpammbl MOXHO B NIl060 MOMEHT MONYYMTb CNPaBOYHY0 UH-goopMaumio. U ecnn, cosgaeasi auarpammy, Bol
Jonyctute owmnbky, BCerna MoXHO BEPHYTbCS 1 UCNPaBUTL ee.

Twnbl gnarpamm Excel: ructorpammel, nuHenyaTble ouarpammbl, Fpacouki, KpyroBble Aua-rpaMmbl, KOMbLEBbIE
Anarpammbl, TOYEYHbIe AMarpammebl, anarpaMmbl ¢ 061acTsIMK, NenecTKo-Bble Juarpammbl, MOBEPXHOCTU, Ny3biPbKOBbLIE
anarpammbl, 6UpXeBble Auarpammebl, LANUHLPU-YECKNE, KOHNYECKME 1 NUpaMuaaibHble auarpaMmbl
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Tema 5. NMpunoxeHune Access naketa MS Office
MpunoxeHne Access naketa MS Office npenHasHa4eHo ansi co3gaHus n pabotel ¢ 6azamm OaHHbIX.

basa paHHbIX (Bﬂ,) ? COBOKYMHOCTb OaHHbIX, OpraHM30BaHHbIX NO onpeneneHHbIM npasniam, BKAoYaowmnm npnHUMNbl
onncaHun4, CoxpaHeHund n 06pa6OTKI/I JOaHHbIX.

JaHHbIe HEKOTOPOI KOHKPETHOM NpeaMeTHOM 0b6nacTy 06 beLMHSATCS 1 YNOPSL0HMBAIOTCSA TakuM 06pas3oM, 4Tobbl Haf
HMU MOXHO BbINIO BBINONHATEL HY>XHbIE Onepaunu: 06HOBNSATb, [0-6aBNATL HOBbIE AaHHbIE, YAANSATb HEHYXHbIE,
HaxoauTb OaHHble, OTBEYAOWME ONpPeneneHHbIM ycnoBusiM. Mpumep 6a3bl AaHHHbIX ? 3anMcHast KHUXKA ¢
TenegOoHHbIMU HoMepamu. [laHHble MOryT BbITb YNOpsA0YeHbl MO MMeHaM aboHEHTOB (MO andoasuTy), 4TO NO3BONSET
6bICTPO HalTW TenedpoH. Ecnum HyXXHO MOXHO £06aBNTb MHGOPMALIMIO O HOBOM aBOHEHTE, 3a4epKHYTb UK NepenucaTb
3anvcaHHylo paHee.

Mogoenn npeancrtasneHns naHHbIX. I/IepapxmquKaﬂ mognenb. CeteBas momenb. PensiumoHHas mogenb. O6bekTHas
mMonenb. F|/|6pvu1Hb|e mooenn.

B peJ'ISIU,VIOHHOVI Mogenn naHHble NpencTaBnsaTCA B BUOE Ta6J'II/ILI,, CoCTOoAWNMX U3 CTPOK n CTOJ'I6U,OB. Kax,uaﬂ CTpoKa
Tabnuubl ? MHOPMaLUUsi 06 0OHOM KOHKPETHOM 00bekTe, CToNbLbl cogepXaTt CBOMCTBa 3TOro obbekTa.
B3avmMooTHOwWeHuS Mexay obbekTamm 3a,0al0TCs C NOMO-LLbIO CBA3EN mexnay CTOJ'I6LI,3MI/I Ta6)'II/IU,. PeﬂﬂLl,I/IOHHaﬂ mMonoenb
Ha CerofHsIWHMIA aeHb Hanbonee pacnpocTpaHeHa. OHa 0OCTaTOYHO YHMBEPCANbHA U NPOCTa B NMPOEKTUPOBaHNM.

Cuctema ynpasneHust 6azamu gaHHbix (CYBJ) ? koMnnekc nporpamm 1 si3blKOBbIX CPEACTB, NpefHa3HaAYeHHbIX NSt
C03[aHusl, BeieH sl U NCnonb3oBaHns 6a3 faHHbIX. B aHrnossbiiHoi TepmuHonorum CYB L nmeHyetcs DBMS
(Database Management System). MS Office Access ? CYB/. OHa yno6Ha B 4aCTHOCTW TEM, YTO MHTErpupoBaHa ¢
npyrumm nporpammamm MS Office (Word, Excel, PowerPoint n op.). Cnenyet 0TMETUTb, YTO OTAENbHLIMUA 3NEMEHTAMU
CYBL, 06-napnaet nporpamma Excel (psia cneumanbHbiX oyHLMUIA OPUEHTUPOBaHHbIX Ha BJ1), 04HaKO Mo CpaBHEHUIO C
MS Access BO3MOXHOCTM [OCTATOYHO OrpaHnyeHHbIE.

MoHaTMe 0 nokanbHbIX 1 cepBepHbix CYB.

Access npenctaenset coboit nokanbHyto CYB ], 1 oprneHTnpoBaH Ha pa3paboTky 6a3 AaHHbIX Manon u cpenHer
CNOXHOCTM, C KOTOPbIMW OLHOBPEMEHHO MOryT paboTaTtb OAVH UKW HECKOMb-KO nonb3oBateneii. MNpunoxeHne
obpalaeTcs HenoCpeaCcTBEHHO K doainy 6a3bl JaHHbIX, AOCTYN K dhariny orpaHnyeH npeaenamm o4HOro Komnbrotepa
UNM NoKanbHoi ceTn. [laHHble He K3LWKW-pyloTCs B ONepaTMBHON NamMsaTi (MpyU Kax oM 3anpoce BbiMONHAETCS
obpalieHue K gaiiny), 4to rapaHTMpyeT yctoinumsocte BJI1 No OTHOWEHWMIO K annapaTtHbIM c60siM, HO HEraTUBHO BAUSIET
Ha NPOU3BOANTENBHOCTb. NS 3alMTbl LENOCTHOCTM AaHHbIX NpU 06paleHn K HUM npon3soamTcs 6nokuposka (asa
Monb30BaTeNs He MOryT OHOBPEMEHHO U3MEHUTbL COLEPXKMMOE OOHOW U TOI Xe suelikn). Paiinbl 6a3 naHHbIx Access
umetoT paclwmpexue ?.MDB?.

Tema 6. Makert Origin

Origin - naket nporpamm coupmbl OriginLab Corporation ons aHanuaa 1 Bu3yannsaumm Hayy-HblX AaHHbIX. 9TO -
YHVUBepcanbHoe CpencTBo 06paboTkm MaTeEMaTUYECKNX U CTATUCTUHECKMX (OYHKLIWIA, MOCTPOEHUS FPagdoUKOB 3TUX
QOYHKUMIA, @ TakXe MHCTPYMEHT pa3paboTkm y3kocneumna-nM3npoBaHHbIX MaTeMaTnyeckux Nporpamm 1 cpescTs
BM3yanun3aumnm rpadouyeckmnx faHHbIX. 1o cBoei qoyHYKLUMOHANbHOCTM C TOYKM 3PEHNS BO3MOXHOCTEN MaTeMaTnyeckoro
aHanmsa Origin MOXEeT COCTaBNATb KOHKYPEHLMIO TakUM U3BECTHBIM NPOrpamMMHbIM naketam, kak MathCAD u
Mathematica. IMpo NpocToTE M yHMBEPCANBHOCTM A1 MHOTMX NOMb30Batene npaktndiecky 3ame-HseT naket MS Office.
B 10 Xe BpeMs B oTnMumne ot nocnegHero Origin opneHTUpoBaH Ha 06pa-60TKy MMEHHO Hay4HbIX AaHHbIX. CunTaeTcs
CTaHOapPTOM fie hakTo BO MHOMMX Hay4HbIX nabopa-Topusx. MIHTerpauus ¢ cuctemamm cbopa AaHHbIX Takmx Kak
LabView, DasyLab, LabWindows. CoBmecTnmocTb ¢ MathLab, MathCad.

MpocToi B NCNONb30BaHNN MHTEPMENC ANS HAYMHAIOWMX 1 BO3MOXHOCTb 415 NPOABUHYThIX NONb30BaTenein
HacTpavBaTb 3a4a4u aHanM3a U NOCTPOEHNS rPadoMKOB NPW MOMOLWM TeM, Wabno-HOB, NONb30BATENLCKMX OTHETOB,
nakeTHoi obpaboTku 1 nporpamMmmmpoBaHns. MiHTepdpeiic Origin BKIlO4aeT MHOrONNCTOBYIO pabouyto KHUTY ¢
nogaepXxkor Ao 90 MUIIMOHOB CTPOK 1 65527 cTonbuoB Ha n1ucTe. Paboumnii NNCT B 3HAYUTENBbHOW CTENEHN
HacTpavBaeTcs Ans NoLOepPXKWN Me-TagaHHbIX, BKNOYas NCKpOrpadukm, MOXET TakXe BKAYaTh nnasatwume unm
BCTPOEHHbIe rpacdoukmn. B npouecce akcnepumeHTa 60nbWWHCTBO UCCNEnOBATENEN NOMyYaeMble AaHHblE 3aHOCST B
Tabnmubl MS Excel. BaxHbiM foctonHcTBoM Origin sIBASieTCS BO3MOXHOCTb paboThl ¢ Tabnuua-mu Excel. CywecTtayet
Heckonbko cnocoboB oTKPbITb haiin Excel B npenenax paboueli obnactu Origin: dpakTnyeckm kak pabouyto kHury Excel
WK Kak MHOro4ucneHHble paboure nuctbl Origin.

Tema 7. YnpaBneHue naketamMvm u asToMmarusauus onepaumn c nomouibio VBA
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Sq.)(*)eKTI/IBHOG MCNonb30BaHMEe NepCoHallbHbIX KOMMNbOTEPOB AN HAaY4YHbIX U nNenarorm4eckux uenee npennonaraet B
TOM HuUCne ymeHmne Bbl6|/|paTb Hanbonee adopeKTnBHbIE NPOrpaMMHble MPOAYKThl ANd PelweHns KOHKPETHbIX 3a4ad.
VHorna Bo3HMKAET HeobX0AUMOCTb MCMOMb30BaHUS Pa3HbIX MPOrpaMMHbIX NPOAYKTOB, MUMEKOWMNX CXO0OHYO
(PyHKUMOHANbHOCTb UNMN HECKONMbKUX NPOrpaMMHbIX CPeACTB NocnenoBaTenbHo ans OnHOW BoNbLIOK 3aaa4u. I"Ipvl 3TOM
JaHHble Heob-X0aMMOo nepepnaesatb U3 onHom nporpamMmbl B Opyryto.

Mpumep 1: N Excel, n Access NnpuMeHSIIOTCS, B CYWHOCTW, ANS TEX Xe uenei n umeto Aeno ¢ JaHHbIMU
opraHu3oBaHHbIMU B BuAe 1abnuu. Ynobcteo Excel 3aknoyaetcs B UHTYUTUBHON NO-HATHOCTU, HArnsiLHOCTW, MPOCTOTE
W NErKoCTM N3MEHEHNS MaTeMaTnyeckol 0bpaboTkn aaHHbIx. Mpu paboTte ¢ HonbwrMK 06beEMaMU LaAHHBIX
BO3MOXHOCTe Excel cTaHOBUTCS HELOCTAaTOYHO U HeoBx0AMMO Ucnonb3oBaTh Kakyto-nnbo CYBL (Hanpumep, Access)
¢ 6onee WUPOKNM NHCTPY-MEHTAPUEM 1 BO3MOXHCTAMU. B NpuHUMNE BO3MOXHO KOMBUHUPOBaHHOE MCMONb30BaHME,
Korga yacTb ornepauuii BeinonHseTcst B Access (Hanpumep, Bblbopka M3 06beMHbIx 6a3 faHHbIX Onpene-NeHHbIX,
HeobX04MMbIX Ha JaHHbI MOMEHT HaBOPOB AaHHbIX), a AanbHenwas obpaboTka 0THO-CUTENBHO HebonbwKnx TabnuL,
NMOCTPOEHUE HYXHbIX FpachrkoB, MOXET Npou3eoamnTbes B Excel. MNepenaya naHHbIX MOXET NPOM3BOANTLCS Yepes
chaiinbl, MOCKONbKY W TO, 1 APYro NPUNOXeHNe cnocobHbl 3KCNOPTUPOBAaThb (M MMMNOPTMPOBATbL) AaHHble B doopMaTthl Apyr
apyra.

Mpumep 2. He o4eHb 06 beMHbIE pacyeThl yA0bHO Npon3BoanTb B Excel, oaHako npeactaBmTb NOAyYeHHblE pesynbTarthl
B BUIE OTHETa, BCE Xe ynobHee B nporpamme Word. A ecnv oT4eT fe-naeTcs AN Kakoh-To ayAMTopuK, TO Hy>XHO Byet
ncnonb3oBartb npunoxeHve PowerPoint.

K cyacTblo nepeyncneHHble B 3TMX NpuMepax NpunoXeHns BXoasaT B UHTerpuposaHHbln naket MS Office n nossonsiiot
nepeHOCUTb faHHble ApYr U3 Apyra He TONbKO Yepes hainbl Ho 1 Ha-nNpsiMyto Yepes bydoep obmeHa. Mpu atom,
Hanpumep, Tabnuubl Excel, BctaBneHHble B nokyMeHT Word, MOryT coxpaHsaTb coyHUMOHanbHOCTb Excel.
OcyuwecTtBngeTcsa 970 C NOMOLbIO CrneunansHOro MexaHmama B3anMoaencTaus nporpamm. MNpu atom naket MS office
NpenocTaBnsET NOMb30BATENO U MHCTPYMEHT AJis HananaxmeaHue 6onee rmbkyx B3anMOLENCTBUI Pa3HbIX NMPOrpaMMm
apyr ¢ apyrom. 370 Visual Basic for Application (VBA). VBA saBnseTcs nHtepnpeTtupyemMbiM a3blkoM. Kak 1 cnegyet ns
ero HaseaHus, bnarogaps ero npocToTe M yao6CTBY OH 4ACTO UCMONL3YETCS U paspaboTyumkamm Apyrux NPUNOXEHWUA,
4TOObI 3TW NPOrpPamMMbl CTany coBMecTuMbl ¢ npunoxennsimm MS Office (Mpumep: AutoCAD, SolidWorks, CoreIDRAW,
WordPerfect n ESRI ArcGIS).

Tema 8. Maker MathCAD

Mathcad siBnsieTcst MaTeMaTyeckmM pefakTopoM, NMO3BONSOWUM NPOBOAUTL Pa3HO0BPa3HbIE HAYYHbIE N MHXEHEPHbIE
pacyeTbl, HaYMHas OT NEMEHTAPHON apUEPMETVKU 1 3aKaH4MBas CNOX-HbIMA Peanu3aumsiMm YMCTIEHHbIX METOLOB.

Monb3oBatenu Mathcad ? 3T0 CTyAEHTbI, y4eHble, UHXEHePbl, pa3HO0bpasHbie TEXHUYECKME CneumnanicTsl 1 Bce, KoMy
NPUXOONTCS NPOBOAUTbL MaTeMatudeckme pacyetbl. Bhnarogaps npo-ctoTe NPUMEHEHWSs, HarnsgHOCTU MaTteMaTuYeCcKmnx
LecTBuiA, 0BWNpPHO BUBNNOTEKE BCTPOEH-HBIX (YHKLUMIA U YNCHIEHHBIX METOA0B, BO3MOXHOCTU CUMBOMbHbIX
BbIYUCNIEHUIA, @ TaKXe Npe-BOCXOLHOMY annapaTty npeacTaBneHns pesynbTatos (rpaduky caMblX pasHbiX TUNOB,
MOLLHbIX CPEACTB NOArOTOBKM NeyaTHbIX BokyMeHToB 1 Web-cTpaHuu) Mathcad ctan Havbonee nonynsip-HeiM
mMateMaTuyecKnM NpUNoXeHMeM.

B coctaB Mathcad BxoasiT HECKONbKO MHTErPUPOBaHHbIX MeXay CO60i KOMMNOHEHTOB:

[l MOLUHbIA TEKCTOBbI penakTop, NO3BONSAOWNA BBOAUTD, penaktmpoeatb u (pOpMaTI/IpO-BaTb KaK TeKCT, Tak 1
MaTteMmaTn4eckume BblpaXXeHus;

D BblYVCNNTE/bHbIN NPOLLECCOpP, YMEIOWNA NPOBOANTL PaCHeThl MO BBEAEHHbIM (POPMynaM, UCMONb3ys BCTPOEHHbIE
YMUCNeHHble MeTo bl

D CUMBO/bHbIN npoueccop, NO3BONSAOWNA npoBOOUTb aHANUTUHECKMNE BblHNCNEHUA U AB-NSAOWNIACS, q)aKTI/I‘-IeCKI/I,
cucTemonm NCKYCCTBEHHOIro MHTENNeKTa;

I OrPOMHOE XpaHunuLie Cnpaso4yHOM MHAOOPMALINK, Kak Marematmnyeckon, Tak n NHXeHep-Hoin, opopMneHHo B
KayecTBe NHTePaKTMBHOM 3/1IEKTPOHHON KHUTW.

OTtnnuntenbHoit YepToit Mathcad oT 60nblMHCTBA APYrX COBPEMEHHBIX MAaTEMATUYECKUX NMPUNOXEHWA ABSETCS ero
noctpoeHune no npuHumny WYSIWYG ("What You See Is What You Get" ? "4To Bbl BuanTe, T0 1 nonyymte"). Moatomy oH
0YeHb MPOCT B MCMONb30BaHUK, B YaCT-HOCTH, 3-3a OTCYTCTBUS HEOBXOAMMOCTM CHaYana nucatb nporpammy,
peanuayioLyto Te UK UHble MaTemMaT4yeckme pacyeTbl, a MOTOM 3anyckaTtb ee Ha cnonHeHne. Bmecto atoro
[0CTaTo4-HO NPOCTO BBOAMTb MaTteMaTnyeckre BbipaXeHns C MOMOLLbIO BCTPOEHHOro pefakropa oopmyn, Npuyem B
BULE, MAKCUMaNbHO NPUBANXKEHHOM K 0OLENPUHSATOMY, U TYT XXe NonyyaTtb pe3ynbTar.

PazpaboTumku Mathcad coenanu Bce, 4T0ObI NONL30BATENb, HE UMEIOLWMIA CeUManbHbIX 3HA-HWUA B MPOrpaMMMpPOBaHY
(Takux MOro cpenm y4eHbIx U npenofasaTteneit), Mor NOMHOCTLIO MPU-00WUTLCS K OCTUXEHUSM BbIYUCIUTENBHON
MaTeMaTkn 1 KOMMbIOTEPHBIX TexHonoruid. Ins pabotsl ¢ penaktopoM Mathcad HyXHbI Tonbko 6a30Bble HABbIKU
nonb3osatens. OfHaKo, MPO-rpamMMMUCTLl MOTyT nony4utb oT Mathcad ropasno 6onblue, co3nasas NPOrpaMMHbIe
peleHns, yBenuymsaroLme BO3MOXHOCTN, 3anoxeHHble B Mathcad.

Tema 9. Cucrtembl gns rpacomyeckoro BBoga U pucoBaHusa xuMmmuyeckux cTtpyktyp (ChemDraw, ISIS Draw),
TexHonornyeckux cxem (ChemCAD), cuctembl aBTOMaTnyeckoro npoektuposaHmsa (AutoCAD, KOMIAC 3D)
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Mporpamma amcumnnimHbl "KoMrbloTepHbIE TEXHONOMMN B Hayke U obpasoBaHuun”; 04.04.01 "Xumns".

OpnHoii U3 cneungounyeckrx NoTpebHOCTeR y4eHbIX ? XMMUKOB siBnsieTcst paboTta ¢ XxuMuyecku-mu goopmynamu. MNog atum
MMeeTCs B BUAOY, HE TONbKO pUcoBaHue (rpadpmyeckuii BBOL) hOpM, HO 1 aHanua, npeobpasoBaHne pasnnyHbiX BUAOB
GhopMyn Opyr B Apyra v Lenblii psn apyrux coyHKUuiA. BnnoTHyto kK paccmatprBaem 34ech BONPOCAM NMPUMbIKAOT 3a4a4u
aBTOMAaTM3aLUMM NPEKTUPO-BAHUS. B 9TOM OTHOLWEHWN NpY NPOEKTUPOBAHUM XMM. MPOLECCOB Yalle APYruX NPUMEHSTCS
nporpammHble naketbl AutoCAD 1 Komnac 3D. Oba nakeTta BecbMa YHUBEPCaNbHbI 1 MOTYT NMPUMEHSTLCS HE TONBKO B
XUM. TEXHONOMMM, HO 1 HaNpUMep B NMPOEKTUPOBAHNM KOCMUYECKMX kopabneli. B cylwHocTr, 3T nporpammbi
aBTOMAaTU3VPYIOT NPOLIECC CO3AaHNs NMPOEKTHOM [OKY-MEeHTaumm, B HaCTHOCTU ? YepTexeii (npex.e BCero B
3MEeKTPOHHOM Buae). Pazabotynkamy 1 CMEXHbIMM OUpMaMi CO30at0TCS NakeThl WabnoHHO Ans apgEKTUBHOMO
NMPUMEHEHWNSI B KOHKPEHbIX 06N1acTsX NPOEKTUPOBaHNSI.

Haunbonee paspaboTaHHbIM NPOrpaMMHbIM MPOLYKTOM Takoro pofa sBNSieTCS NPOteCCMOHanbHbIl peaakTop
xumndeckon rpadomku ChemDraw, Bxoasiuas B MHTErpupoBaHHblii naket ChemOffice. PaspaboTumk aToil nporpamMmbl ?
dpoupma CambridgeSoft, kotopas ¢ 2011 roga npu-Hagnexut komnaHun PerkinElmer.

OcCHOBHblE (OYHKLIMM NPOrpamMMmbi:

[l CoanaHve 1 penakTpoBaHMe XMMUYECKIX CTPYKTYP 1 060PYA0BaHMS.

[l PacwmpeHHble rpadhuyecke dyHKLNM, BKIIOYAS TPEXMEPHOE MOENNPOBAHNE MONEKY/.

[ KoHBepTaums HasBaHMs coeaVNHEHNS B CTPYKTYPY M 0BpaTHOE Ha3BaHNe coeamHenus no cTpyktype (MIOMAK).
I Cumynsauusa AMP-cnekTpos.

[ AHanus 1 npoBepka XMMUYECKNX CHOPMYT 1 CTPYKTYP.

[ Wupokas 6a3a wabnoHoB MakpPOCTPYKTYP 1 XMMUYECKOTO 06OPYAOBAHMS.

[ Bsaumopeiiceue ¢ nporpammon Excel.

[ ActiveX /Plugin ans 6paysepa ¢ BO3MOXHOCTbIO NMOMcKa B OHMaiH-6a3e gaHHbIX XUMUYe-CKNX coeanHeHni
CambridgeSoft.

[ Xots ChemDraw siBnsieTcsi CaMbiM U3BECTHBIM 1 BO3MOXHO HauBonee pa3BuThIM MOMe-KyNsipHbIM PELAKTOPOM, B
HaCTOsILIEE BPEMS CYWIECTBYET LIefbIA P4 MporpamMm aToro knacca. 910, Hanpumep: Ascalaph; Avogadro Open Source;
GPL (kpocc-nnatgoopmeHHnbin pegaktop); ACD/ChemSketch (ACD/Labs); HyperChem; ISIS/Draw (freeware); Symyx
Draw;BKchem(Open Source); JChemPaint (Open Source); XDrawChem n WinDraw-Chem(Open Source) n gp.

HekoTopble 13 aTmMx penakTopos (TouHee ux Web ? Bepcumn) NCNonb3yoTcs Ans rpacomyeckoro BBoaa oOopMybHOM
MHopmauuu.

Kpome BBOOa nHdbopmaumm B Buae oopmyn cneumdouyeckor ons XMMNKoB SBASeTCS Takxe 3a-gada nocTpoeHus,
aHanmsa, pefakTMpoBaHMs TEXHONOrMYECKMX CXEM Pa3NYHbIX XMMUYECKMX MPOLEeCCoB. HYacTU4YHO aTa
PYHKUMOHaNLHOCTb peanu3oBaHa B nakete ChemOffice. OgHako, Han-6onee cneunanManpoBaHHOR NPOrpaMmMor ans
a1ux uenee asnsetrca ChemCAD/ OH no3BONSET HE TONbKO CTPOUTb TEXHONOMMHYECKNE CXEMbI HO TaKXe NPOn3BOAUTb
TEXHOXMMMWYECKME PACYETDI, COCTABNATbL MaTepuanbHbli 6anaHc ¢ yHETOM NPOUCXOAAWMNX XUMUYECKNX Y PUBNYECKNX
(Ha-npumep, pekTndmkaums) npoueccax.

MpocTenwmne TeXHONOrMYeckne CXeMbl MOryT COCTaBNATL Takxe v nporpammoin MS Visio, Bxoasweii B naket MS Office.
9OTa nporpamma nHTepecHa cBoei yHuBepcanbHocTbio. OHa pabo-TaeT ¢ caMbiMy pa3HbIMU TUNAMK CXEM (HanpuUMep,
9NEKTPUYECKMX, CXEM KOMMbIOTEPHbIX CETEN, reHeanornyecknx cxem). Bnpouem, o6paTHoin CTOPOHOI YHUBEPCANBHOCTU
ABNSIETCA TO, YTO ANS KAXA0ro OTAENbHOrO BMAA CXEM HETPYAHO HAWTK Y3KOCNeUManm3npoBaHHbie NporpamMm
cnpas-nsoWmnecs co CBONMY 3afa4yammn 3Ha4YUTESNbHO Nyylle.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns M1 CaMOCTOSAITeNIbHOW paboTbl 06y4alLLLUXCS MO
AucUUINIMHe (MOAaYIH0)

CamocTosiTenbHas paboTta obyyatoWwmxcst BbINONHSAETCS Mo 3a4aHWI0 U NpU METOANYECKOM PYKOBOLACTBE Npernoasartens,
HO 6e3 ero HeNocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO paboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHYyto paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BKJ/IOYAET KakK MONHOCTbIO CaMOCTOATENIbHOE OCBOEHME OTAENbHbIX TEM (Pasfenos) ANCLUMMAWHBI, Tak 1 NPopaboTKy TeM
(pa3penos), ocBavMBaeMbIX BO BpEMS ayAUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 06yyatolmecs YnuTaoT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3aaHNs, HanpaBneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHWIA N HABbLIKOB, FOTOBSTCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO ANCLMIINHE.
OpraHuzauusi caMocTosTeNnbHon paboTbl 0ByHaloWUXCS pPernaMmeHTMpyeTCsl HOPMAaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii N aNeKTPOHHLIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIoYas:

Mopsnok opraHM3aummn 1 OCyLecTBAEHNS 0Dpa3oBaTeNbHON AeATENbHOCTM NO 06pasoBaTebHbLIM NPOrpamMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 ropa Ne301)

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICIUMX Y4EBHbIX 3aBeaeHN"

YcTaB thenepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet”
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MpaBuna BHyTPEHHEro pacrnopsaka goeepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHNs
BbICLIEro npodpeccmoHansHoro obpasoBaHus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBeEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTs no gpucuvninHe (MOAyHIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOOYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHBIX CPELCTB BK/HOYAET OLEHOUHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHOM aTTecTaumm.

B ¢poHIe oueHOYHbIX CPeACcTB COAEePXUTCS creayiolas UHgpopMauums:

- COOTBETCTBME KOMMNETEHLUIA MNAHUPYEMBIM Pe3ynbTatam 06y4eHUs Mo LUCLUMNIMHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOZYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHNBAHNS O1S KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPEencTBa;

- coaepXxaHune oueHO4YHbIX CpencTB, BKOYas TpeéoBava, npegbsasnsgemMble K OEenCcTBuAM O6y‘-IaIOLI.I,I/IXC$I,
OEMOHCTPUpPYyeEMbIM pe3ynbTaTtaM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B [MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNHO).

7. MepeueHb nuTepartypbl, HEO6XOAMMOW A1 OCBOEHUS OUCLUMANHBI (MOLYNSA)
OcBoeHue aucumnauHbl (MOayns) npeanonaraeT M3yYeHne OCHOBHOW 1 LOMONHUTENbHO y4ebHOM nuTepatypbi.
Nutepatypa MoxeT BbITb AOCTYNHA 0BOyyatowmnMcst B OAHOM U3 ABYX BapuaHToB (160 B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMbI HA OCHOBaHMM 3aK/4eHHbIX KDY [0oroBopos ¢
npasoobnanarensmu;

- B MeyaTHoM Buae - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaoLLMMCS CBOETO NOMMHA 1 Napornst
OT NNYHOTO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHUM NeYaTHbIX U3AaHW 6ONNOTEYHbIN
(POHL [OMKeEH BbITh YKOMMNEKTOBAH MK 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obydatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnnsipa) Kaxaoro U3 n3aaHuin OCHOBHOW NUTepaTypbl U He MeHee 0,25 ak3emnnsipa LOMNONHUTENbHOM
nuTepatypbl Ha Kaxaoro obyyaiouerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMmme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensimy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KOY.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONsA
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

MathCAD nporpaMMHoO - UHTErpmMpoBaHHas cpega - http://portal.tpu.ru/SHARED/iI/ISAEV/Job/Tab1/KompTex1.pdf
KomnbloTepHble TexHonoruy B Hayke 1 obpasosaHuu - http://chaliev.ru/ise/lections-comp-tech-zo.php

0630p Microsoft Excel - http://office.microsoft.com/ru-ru/excel

OdpmumanbHbinn cant ChemOffice - http://www.cambridgesoft.com/software/ChemOffice/

Xumnyeckas nHgopmaums n obydeHne ee nomcky - http://www.chem.msu.su/rus/vmgu/00add/009/

9. MeToguyeckue ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

npakTn4eckmne Lenb npakTnyeckKnx 3aHATUN — yrny6neH|/|e TeopeTndeckunx 3HaHWin B obnactu NnpUMeHeHns
3aHATNA MHPOPMaLIMOHHbIX TEXHONIOrnin B Haqu0|7| neAaATeNbHOCTN N o6pasoBaTean0M npouecce, a Takxe -

oBnageHne onpeneneHHbiIMn MeTooamm pa60TbI C OCHOBHbIMIM NPOrpamMMHbIMM NpPOOYKTaAMU U

TEXHONOrMsMN UCMONb3yeMbIMU B COBPEMEHHOM NHJPOPMALIMOHHOM obwecTee.

rlpaKTI/I'-IeCKVIe 3aHATUNA NPOBOLOATCA B KOMIMbOTEPHOM KJjiacce, nNoakK/Io4eHHOM K CeTn MHTepHeT.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosi- | [lnsi BLINONHEHNS1 CAMOCTOSATENbHBIX PaboT HEOOX0AMM KOMMBIOTEP MO YNPaBieHNEM OnepPaLNOHHO
TenbHas cuctembl Windows, nogkntodeHHbln K cetn VIHTepHeT. [1ns ncnonb3oBaHUs ceTeBblX pecypcoB KDY
paboTa HeobxoouMo nofknoyeHue K cetn KOY B pexrme yaaneHHoro 4octyna B COOTBETCTBUM C

WHCTPYKLUMEN, pa3MelLeHHOl Ka cTpaHuike ubnmotekmn KdY

(https://kpfu.ru/portal/docs/F921124775/Instrukciya.dlya.udalennogo.dostupa.2017.pdf).

3auet 1. MoproToBka K 3a4eTy 3aKNoYaeTCs B U3YYEHNW 1 TWATENbHOM NpopaboTke CTyLEHTOM y4eBHOro
MaTtepvana ANCLUMINHBI C Y4ETOM y4eBOHIKOB, NEKLUMOHHBIX Y CEMUHAPCKMX 3aHSATUN,
Crpynn“poBaHHOM B BME KOHTPOSbHbIX BOMPOCOB.

2. 3ayeT NpPoBOLMTCS B BULE TECTUPOBAHUS Unn no bunetam. B cnyvae npoBeneHUst NTOroBOro
TeCcTUpOBaHMA BeoylleMy npenonasaTento NpenocTas/seTcs Npaso BOCMOIb30BaTbCS NPYMEPHbLIMU
3a4aH1sIMW UM COCTaBUTb HOBbIE 3a4aHWs B MOMHOM COOTBETCTBUM C MATEPUANOM y4ebHON
ONCUMNNHBI.

3. Ha 3a4eT (B TOM uMcne 1 Ha UTOroBOE TECTMPOBAHME) CTYAEHT 06513aH NPeaoCcTaBuTh:

- MONHBIA KOHCNEKT NEKUMIA (faxe B Cnyyasx paspeweHnsi CBoO0LHOro NocelweHns y4ebHbIx
3aHATUIA);

- MOJTHbIA KOHCNEKT CEMUHAPCKUX 3aHATUI;

- pegoepar (pedbeparbl) NO ykaszaHHOW npenogasartenem Tematumke (B cnyyae nponyckos (no
HEYBaXXUTENbHOW NN YBAXUTENBHON NPUYUHE) B Ka4ecTBe 0TPabOTKM NPOMyLLEHHOro Matepuana);
- KOHCMNEKTbl AONONHUTENBHOW NIMTepaTypbl MO KypcCy (N0 XenaHuio CTyaeHTa).

4. Ha 3a4eTe no bunetam CTynoeHT Aaét 0TBeThbl HAa BONpOCk! 6uneta nocne npensaputenbHoi
nogrotosku. CTyOeHTy NpefocTaBnseTcs NpaBo 0TBEYaTb Ha

Bonpockl 6uneta 6e3 NoAroToBKM MO ero xenaxuto. NpenogasaTtens UMeeT NpaBo 3a4aBaTb
JOMOJTHUTENbHbBIE BOMPOCHI, EC/IN CTYAEHT HeJOoCTaTO4HO MOTHO OCBETUN TEMATUKY BOMpOca, ecnm
3aTPyLHUTENbHO OOHO3HAYHO OLLEHUTH OTBET, ECNN CTYLEHT HE MOXET OTBETUTb Ha BOnpoc buneTa,
€CNN CTYOEHT OTCYTCTBOBAS HA 3aHATUSX B CEMECTpE.

5. KayectBeHHOW NOArOTOBKOM K 3a4eTy ABNseTcs:

- NMONHOE 3HaHWe Bcero y4ebHOro Matepmana, Bblpaxaroleecs B CTPOroM COOTBETCTBUM U3NAraeMoro
CTyLeHTOM MaTepuany y4ebHrka, neKLnin 1 CEMUHAPCKNX 3aHATWN;

- cB0BOHOE OMEPUPOBAHME MATEPUANIOM, BbIpaXaOWEECS B BbIXO4E 3a NPeAesbl TEMAaTUKK
KOHKPETHOr0 BOMpPOCa C LIENbO ONTUMANbHO WHMPOKOro OCBELLEHUS BONpoca (CBOBOLHbIM
OMEPUPOBAHNEM MATEPUANIOM HE CUMTAETCS PacCyXAeHue Ha obLmne TEMbI, He OTHOCSLMECS K
KOHKPETHO NoCTaBfIeHHOMY BOMPOCY);

- IEMOHCTPpaLMa 3HaHWI OOMNONHUTENIbHOrO Matepuana;

- YETKMe npaBu/bHble OTBETbI HA [OMNO/IHUTENIbHbIE BOMPOCHI, 3a4aBaeMble 3K3aMeHaToOPOM C Liesbio
BbISICHUTb 06 bEM 3HAHWIA CTyOEHTa.

HeynosnetsBopuTENbHON NOArOTOBKON, BCNEACTBUE KOTOPOW CTYAEHTY He

3a4nTbiBAETCH MPOXOXOEHME Kypca, ABNAETCS:

- He4OCTaTOYHOE 3HaHMe BCero y4ebHoro Matepuana no Kypcy, BblpaxarowWweecs B CNLWKOM 06wem
COOTBETCTBMM NMMBO B OTCYTCTBAU COOTBETCTBUS M3NAraeMoro CTyAeHTOM Matepuany y4ebHuka,
NEeKUUN N CEMUHAPCKNX 3aHATUI;

- HEY&TKMe OTBETHI U OTCYTCTBME OTBETA Ha OOMOJSIHUTENbHbIE BOMPOCH!, 3a4aBaemble
9K3aMEHATOPOM C LiENbIO BbISICHUTb 06 BEM 3HAHWIA CTYAEHTA; — OTCYTCTBME MOAFOTOBKM K 3a4eTy Unu
0TKas cTydeHTa OT chayu 3ayeTa.

10. MNepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MoORyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYILECTBEHMN 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyen nporpaMMe AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuiecTB/ieHus 06pa303a1'enb|-|oro
npouecca no gucuuvrninHe (MO,IJ,yﬂI'O)
MaTepmaanOJeXHquCKoeo6ecnequmeo6pasoBaTeanon)npoueccaru)umcumnnMHe(Monynm)BKnmqaecheéﬂ
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbsl) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

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

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.
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KomnbioTepHbIin knacc.

12. CpencrtBa apantaumm npenogaBaHUs GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNMA0B U NNL, C
OrpaHUYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

I'Ip|/| HeobXooMMOCTU B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPopMaLnUm o6yqa+ou1|/|M|/|csa nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BeEpCUM NMoBOro HETEKCTOBOMO KOHTEHTA LIS €0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3fnYHbIX NONb30BaTenen;

- CO30aHNEe KOHTEHTAa, KOTOprI\/'I MOXHO NpencTaBuUTb B pa3/IndHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHVe BO3MOXHOCTEW AJis 06y4atoWmXCsl BOCMIPUHUMATL OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarmpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU Cyxa NOMyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEeHNe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMS HAaBbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin u CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA AN1s Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(hOPM MHTEPAKTNBHOM KOHTAKTHOW paboTbl 0ByyarolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBELEHNS BUPTYANbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS| BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNIEHUS C LOKNALAMU U 3aALNTbI BEINOHEHHBIX paboT,
NpPoBeAeHNs! TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHOMNOIMA NS OpraHM3aummn goopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMXKXNTENIbHOCTU caaqm oby4atowyMcst UHBANUOOM UK NINLOM C OrPaHn4YeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAOIXUTENNIbHOCTN COoayn 3a4yéTa nnmn aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4yeMm Ha 20 MUHYT;

- NPOOOIXNTENBbHOCTU BbICTYNNIEHUA oéyqaromerom npun sawuTe KprOBOI7I paéom - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnamMu GrOC BO n y4ebHbiM nnaHom no HanpasneHuto 04.04.01
"Xummna" n marmctepckoi nporpamme "VIHHOBaLMOHHbIE MaTepumanbl 1 MeTobl X NccnenosaHms”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.03 KoMnibtoTepHble TexHOMoru B Hayke n 0bpasoBaHum

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noagrotosku: 04.04.01 - Xumuns

Mpodonnb noaroToskn: NHHOBALMOHHbIE MaTepuanbl U MeToAbl UX UCCNeA0BaHUS
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:
1.0Hokol, J1. C. KoMnbloTepHbIe TexHonoruy B Hayke u obpasosarum: yuebHoe nocobue / J1.C. OHokoii, B.M. TuTos. -
Mockea: [ dOPYM: MIHDPA-M, 2019. - 224 c. - (Bbicwee obpasosaHue).ISBN 978-5-8199-0469-5. - TekcrT :
anekTpoHHbIi. - URL: https://znanium.com/catalog/product/1002715
(nata obpatweHus: 28.02.2020). - Pexxum gocTtyna : no noanmcke.
2. Hacmbynnos, P.P. MlHhopMaLIMOHHbIE TEXHONOTUM B MPOGECCUOHANBHON AEATENBHOCTA: KOHCMNEKT NEKUNiA /
Hacnbynnoe P.P. - KazaHb: KasaHckuit (IMpusonxckuin) doenepanbHblii yHusepcuteT. - KasaHb, 2013. - 27 ¢. - TekcT :
9NeKTPOHHbIA. - URL:
http://kpfu.ru/e-ksu/docs/Informacionnye%20tehnologii%20v%20professionalnoj%20deyatelnosti_83618.pdf?p_random=98343¢
(nata obpaweHns: 28.02.2020). - Pexxum [ocTyna: OTKPbIThIA.
3.dPepoToBa, E. J1. MHdopMaLMoHHbIE TEXHONOM MK B Hayke 1 obpasoBaHuu : yyebHoe nocobue / E.J1. denotosa, A.A.
depnotos. - Mockea : NI 'GOPYM' : UHDPA-M, 2019. - 335 c. - (Bbiclwee obpasosaHue). - ISBN 978-5-16-107660-6. -
TekcT : anekTpoHHbIn. - URL: https://znanium.com/catalog/product/1018730

(nata obpaweHuns: 28.02.2020). - Pexum gocTtyna : no noanumcke.

JononHutenbHasa nuTteparypa:
1.0Hokol, J1. C. KoMnbloTepHbIe TexHoNnoruy B Hayke 1 o6pasosarum: yuebHoe nocobue / J1.C. OHokoii, B.M. TuTos. -
Mockea: [ dOPYM: MIHDPA-M, 2019. - 224 c. - (Bbicwee obpasosaHue).ISBN 978-5-8199-0469-5. - TekcT :
anekTpoHHbIi. - URL: https://znanium.com/catalog/product/1002715
(nata obpatweHus: 28.02.2020). - Pexxum gocTtyna : no noanmcke.
2. Hacnbynnos, P.P. MHpopMauroHHbIE TEXHONOMMW B NPOCPECCUOHANBHOW OEATENBHOCTA: KOHCMEKT NEKLNIA /
Hacubynnos P.P. - KazaHb: KazaHckuii (MpuBonxckunin) doenepanbHbiil yHuBepceuTeT. - KasaHb, 2013. - 27 ¢. - TekeT :
SNeKTPOHHbIA. - URL:
http://kpfu.ru/e-ksu/docs/Informacionnye%20tehnologii%20v%20professionalnoj%20deyatelnosti_83618.pdf?p_random=98343¢
(nata obpauweHusi: 28.02.2020). - Pexum [ocTtyna: OTKpbIThIN.
3.PepoToBa, E. J1. MHopMaLMOHHbIE TEXHONOM MK B Hayke 1 obpasoBaHuu : yyebHoe nocobue / E.J1. denotosa, A.A.
depnotos. - Mockea : NI 'GOPYM' : UHDPA-M, 2019. - 335 c. - (Bbiclwee obpasosaHue). - ISBN 978-5-16-107660-6. -
TekcT : anekTpoHHbIN. - URL: https://znanium.com/catalog/product/1018730

(nata obpaweHuns: 28.02.2020). - Pexum gocTtyna : no noanmcke.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.03 KoMnibtoTepHble TexHOMoru B Hayke n 0bpasoBaHum

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

Hanpasnenue noarotosku: 04.04.01 - Xumns

Mpodonnb noaroTosku: NHHOBALMOHHbIE MaTepuanbl U MeToAbl UX UCCNeA0BaHUS
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 15 ns 15.




