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Mporpamma oucuunnmHbl "MIoHHO-NNa3MeHHas TexHrka n TexHonormun”; 13.03.02 SnekTposHepreTnka 1 9NeKTPOTEXHNKA; OOLEHT, K.H.
(moueHT) Ncpacdpmnos O.U.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpamma oucuunnmHbl "MIoHHO-NNa3MeHHas TexHrka n TexHonormun”; 13.03.02 SnekTposHepreTnka 1 9NeKTPOTEXHNKA; OOLEHT, K.H.
(moueHT) Ncpacdpmnos O.U.

Mporpammy omcuunnuHebl paspaboTan(a)(n) LouUeHT, K.H. (aoueHT) Ucpadunos O.U. (Kagenpa BbICOKOIHEPreTUIECKNX
npoueccos u arperatos, OTaeneHe NHPOPMaLIMOHHBIX TEXHONOMMIA N 3HepreTnyeckmx cuctem), Dllsrafilov@kpfu.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pesynbTataMm oCBoeHusi o6pa3oBaTtenbHON NPorpaMmbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MK-20 "oTOB 0TPaboTKe HOBBIX HAHOCTPYKTYPMPOBaHHbIX PVD-nokpbiThii

BbInyckHUK, OCBOUBLWIWIA ANCLMMINHY:
JlonxeH 3HaTb:

- COBPEMEHHbIE ECTECTBEHHOHAYYHbIE 1 NMPUKNaaHbIE 3a4a4u, METOLb! M CPEACTBA X PELIEHNS B
Hay4HO-MCCNen0BaTENbCKOM, MPOEKTHO-KOHCTPYKTOPCKON, MPOU3BOACTBEHHO-TEXHONOMMYECKOW 1 LPYrX BUAAX
NPOgECCHOHANBHOM AESTENBHOCTW; TEXHONOTUM U cpencTBa 06paboTky MHPOPMAaLIU 1 OLIEHKM PE3YNbTaToB
NMPUMEHNTENBHO K PELIEHNIO MPOPECCUOHANBHBIX 3aAay.

- NIPUHUKMNbI NPOrH03nposaHne nocneacTeunn NPpUHNMaeMbIX pemeHMﬁ;

JonxeH ymeTb:
- NPOBOANTL aHaNN3 COCTOSIHUS 1 AMHAMUKK nokasaTenei kayecTsa 06 ekToB AeATENbHOCTY C UCMONIb30BAHNEM
HeobX04MMbIX METOA0B W CPELCTB UCCNEN0BAHMWIA;

- HaxoOuUTb HecTaHO4apTHbIE pelleHns NpogpeccnoHanbHbIX 3a4a4, NPUMEHSATb COBPEMEeHHbIe MeToAbl U CpeacTsa
nccnenoBaHus, NPOEKTMPOBaHNS, TEXHONOIMYECKOM NOAroTOBKN NPOM3BOACTBA U 3KCrlyartaumm 0O bEeKTOB.

- OLIEHNBATb 3KOHOMMYECKOM 3CpCpeKTVIBHOCTVI TexHonormnyeckux npoueccos, NHHOBALUMOHHO-TEXHONOIr’M4YeCkunx
PUCKOB Npu BHEAPEHNN HOBbIX TEXHUKN U TEXHONOMIA;

JlonxeH Bnanetb:

- cnocobamun co3naHune MaTeMaTnyeckux Monenein 06 bekToB NPOPECCNOHANBHOW AEATENBHOCTH;

- COBPEMEHHbIMU N3MEPUTENbHBIMU N KOMMbIOTEPHBLIMU CUCTEMAMU U TEXHONOTNAMW, HaBblKaMy ODOPMNIEHNS,
npencTaBneHns 1 3alnTbl Ppe3ynbTaToB peleHns NpogpeccnoHanbHbIX 3a4a4 Ha PyCCKOM U MHOCTPaHHOM 43blkax

- cnocobamu pa3paboTky 1 aHanM3a 0606IWEHHBIX BAPUAHTOB PeLleHNs NPoBneMbi;

- cnocobamu ons agantauuu COBPEMEHHDbIX Bepcvn7| CUCTEM ynpasneHnsa Ka4eCTBOM K KOHKPETHbIM yCITOBUAM
npon3eonctea Ha OCHOBE MeXOyHapO4HbIX CTaHAAPTOB, OCYyLWeCTB/IEHNe TEXHNYECKOro KOHTPpONA 1 yrnpasneHuns
Ka4eCTBOM;

- HAaBbIKOM aHanM3 COCTOSIHWS 1 AMHAMUKWK nokasaTenei kayecTBa 06bekToB AeATENbHOCTH C UCMONIb30BAHNEM
HeobX04MMbIX METOLOB U cpenctse nccnenoBaHuin

- HaBbIKOM OLIEHKM MPOM3BOACTBEHHBIX M HEMPOM3BOACTBEHHbIX 3aTpaT Ha obecneyeHne kadecTsa NPoayKLum,
NnpoBeAeHVe MapkeTnHra 1 NoarotToeka GruaHec-nnaHoB BbiNycka 1 peanuaaunm NeperekTUBHbLIX U
KOHKYPEHTOCNOCOOHBIX U3OENWiA;

- HaBbLIKOM MO pa3pabdoTka HOPM BbIPABOTKM, TEXHONOMMYECKUX HOPMATUBOB Ha Pacxoh MaTepunasnos, 3aroTOBOK,
TOMNNBA U NEKTPOSHEPTU

LonxeH 0eMOHCTPUPOBaTb CNOCOBHOCTb U FOTOBHOCTb:
- MPUMEHSTb MOJyYeHHble 3HaHUSA Ha NPaKTUKE.

2. MecTo AMCUMNAUHDBI B CTPYKTYpe OCHOBHOWN NpodbeccnoHanbHoi ob6pa3oBaTe/ibHOMN NporpaMmbl BbiCLLErO
obpa3oBaHus

JaHHas y4ebHas ogucumnnvHa BkitoyYeHa B pasnen "b1.B.0B.04.02 OucumnnuHel (Mogynn)" OCHOBHOIA
npocdpeccroHanbHoin obpasoBatenbHol nporpamMmbl 13.03.02 "9nekTpoaHepreTvka 1 aNeKTPOTEXHMKA
(BbicokoaghhekTNBHbIE MNa3MeHHbIE 1 Na3epHble MPOLLECChI B 3NEKTPO3HEPreTrke)" n OTHOCUTCS K AUCLUNANHAM No
BblGOpY.

OcBauBaetcs Ha 5 kypce B 9, 10 cemecTpax.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHuLLax ¢ ykasaHmemM Kosim4ecrtea 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyyaloLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuarowmxcs

O6was Tpyn0EMKOCTb OUCLIMIMANHBI COCTABASET 7 3a4eTHbIX(ble) eauHuL(bl) Ha 252 yaca(oB).
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Mporpamma oucuunnmHbl "MIoHHO-NNa3MeHHas TexHrka n TexHonormun”; 13.03.02 SnekTposHepreTnka 1 9NeKTPOTEXHNKA; OOLEHT, K.H.
(moueHT) Ncpacdpmnos O.U.

KoHTakTHasi paboTa - 14 yaca(os), B TOM 4Yucne nekuun - 6 yaca(os), npakTndeckne 3aHaTus - 4 yaca(os), nabopatopHblie
paboThbl - 4 yaca(oB), KOHTPOSb cCaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocrTositenbHasi pabota - 234 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 4 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMANHBI: OTCYTCTBYET B 9 cemecTpe; 3a4eT B 10 cemecTpe.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4yecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buapbl 1 yachl
KOHTaKTHOW paboTbl,
Paspenbl gucumnnuHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N Moayns Cemectp (B yacax) pa6ota
MpakTuyeckunelaboparopHble
Jlekumn 3aHATUSA paboTbl
1.|Tema 1. OCHOBbI OU3UNKN Bakyyma 9 1 0 0 18
Tema 2. MeToabl U3MEPEHNS HASKNX
2-|nanennii 9 1 0 0 16
3.[Tema 3. TexHuka nony4eHns Bakyyma 10 1 0 4 50
Tema 4. DneMeHTbl BakyyMHbIX
4. cnCTEM 10 1 0 0 50
7.[Tema 7. PacyeT BakyyMHbIX CUCTEM 10 2 4 0 100
NToro 6 4 4 234

4.2 CopepxaHue AUCLUMIUHDI
Tema 1. OcHOBbI (PU3UKKM BaKyyMma

BeeneHve B npeameT. [MoHATUE 0 BakyyMe 1 faBneHuu. MoHATne o cTeneHsix Bakyyma. OCHOBHOE ypaBHEHUE BaKyyMHOM
TexHUKW.[pUMeHeHNe aBkyyMa B Hayke 1 TexHuke.Bakyym u naesneHne. OCHOBHblE ra3oBble 3akoHbl. CocTas cyxoro
atMocdhepHoro Bosayxa. CpefHss onvHa cBOAOAHOMO NyTu. TeyeHne paspexeHHbix ra3oB. OCHOBHOE ypaBHeHWe
BakyyMHOI TEXHUKW. TeyeHne ra3oB Yepes aNeMEHTbI BakyyMHbIX cUcTeM. Tennonepenaya B Bakyyme.

Tema 2. MeToabl N3MepeHUs1 HU3KUX AaBneHUn

Knaccuchrkauus npnbopos ans namepeHus aasneHuns. Jataukm ons abcontoTHbIX M3MepeHuii. Jatuvku ons
OTHOCUTENbHbIX N3MepeHuii. ecopmaunoHHble npeobpasosatenu. Muapoctatnyeckme npeobpasosateny. Tennosble u
3NeKTPOHHble Npeobpasosartenu. JedopmaunoHHble npeobpasosateny. MarHUTHble 1 Paanon30TOMNHbIE
npeobpasosatenu

Tema 3. TexHuKa nonyyeHus Bakyyma

O6bemHas oTkauka. MNopwHeBble, POTaLMOHHBIE U XUAKOCTHO-KO/bLIEBLIE HAcoCkl. [apocTpyiiHas oTkadka.
OXeKkTopHble Hacockl. Judogpy3noHHble Hacockl. MonekynspHas otkayka. KOHCTpYKLMM MONEKYNsSIpHbIX HACOCOB.
WNoHHas oTkayka. XeMocopbUMOHHas U MOHHO-copBLMOHHas oTkauka. KOHCTpyKLuM ncnaputenbHblX HACOCOB.
KoHCTpyKLun NOHHO-COPOLIMOHHBIX HACOCOB

Tema 4. dneMeHTbl BaKyyMHbIX CUCTEM

BakyymHble matepuansl. Metannbl. Ctekna. Kepamuyeckue matepuansl. OpraHunyeckne marepuansl. HepasbemHbie
coeliMHeHns. PazbeMHble coeanHeHus. 3anopHas apmatypa. TpeboBaHus, npeabsBnsiemMble K 3anopHOA apMaType.
YcTponcTBa aBapuinHoro nepekpbiTns

TpybonpoBonos. Hatekatenn. CMOTPOBblE OKHA. DNeKTpUYECKMEe BakyyMHble BBOLbI. [lepeaaya ABUXEHNS B BAKYYM.
Beonbl oBuxeHus ¢ rubkumm anemeHTamu. MNepenaya ABNXEHNS YePe3 HEMOABVXHYIO NEPErOPOaKy. TPEeHUE B BaKyyMe.
Nosywku. OcHoBHble TpeboBaHuMs K nosylwkaMm. Jlosywwku 6e3 ancopbeHTa. AnCOpOLMOHHbBIE NOBYLIKN.
TepMoCcopbHLIMOHHbBIE NOBYWKW. DNEKTPUYECKIME NOBYLIKN

Tema 7. PacyeTt BaKyyMHbIX CUCTEM

Bbibop koadhdprumeHTa Ncnonb30BaHnsiBaKyyMHbIX HacocoB. OnpeaeneHne CyMMapHOro ra3oBblAeNIeHUs 1 HaTeKkaHus B
BaKyyMHyL0 YCTaHOBKY. Bbibop BakyyMHbIX HacocoB. Beibop NpubopoB 4fis M3MepeHnsl 0aBNeHWSIB B BaKyyMHbIX
ycTaHoBkax. OnpefeneHne KOHCTPYKTVBHbIX pa3MepoB CoeanHUTENbHbIX Tpy6onpoBoaos. ['padguyeckas npoeepka
Bblbopa BaKyyMHbIX HACOCOB 1 ONpeaeneHne Bo3MOXHOCTM X COBMeCTHoN paboTbl. PacyeT rpadhukos pacnpeneneHus
LaBneHVsi No AnvHe BaKyyMHOM cucTeMbl. PacyeT doopeakyymHoro 6annoHa. PacyeT BpeMeHu HeycTaHOBMBLLErocs
pexvma paboTbl BaKyyMHO YCTaHOBKMU.

5. MepeyeHb yue6HO-MeTOAMYECKOrO obecnevyeHns s CaMOCTOsSITeNbHOW paboTbl 06yyaloLLUXCS NO
AucuunnuHe (Moayso)
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Mporpamma oucuunnmHbl "MIoHHO-NNa3MeHHas TexHrka n TexHonormun”; 13.03.02 SnekTposHepreTnka 1 9NeKTPOTEXHNKA; OOLEHT, K.H.
(moueHT) Ncpacdpmnos O.U.

CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHust u Hayku Poccuiickoin @enepauum ot 5 anpens 2017 rona Ne301).

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMN CaMOCTOATENbHOM PaboThl CTYAEHTOB BbICWIMX YHeOHbIX 3aBeAeHNA".

MonoxeHwue ot 29 nekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsake NpoBefeHNS TEKYLEro KOHTPOMS YyCNeBaeMoCcTu 1
NPOMEXYTOYHOI aTTecTaunm obyyaowwmxcs dpefepanbHoro rocyiapcTBEHHOro aBTOHOMHOro 06pa3oBaTenbHOro
yupexaeHus Beicliero obpasosaHus "KasaHckuii (MprBonxXckuid) coeiepanbHblil yHuBepcuteT".

MonoxeHue Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dhopmMrpoBaHUM POHLA OLEHOUHbBIX CPEACTB A4S
NpoBeOEHNS TEKYLLEN, MPOMEXYTOYHOM 1 MTOTOBOM aTTecTaumnn obyHalowmxcst jpeaepanbHOro rocyaapcTBEHHOMO
ABTOHOMHOIo 06Pa30BaTENBHOIO YUpeXAeHUs Boiclwero obpasosaHus "KasaHckuii (MpuBonxXcknii) doenepansHbii

yHuBepcutet"".

MonoxeHwue Ne 0.1.1.56-06/54/11 o1 26 okTs6psa 2011 r. "O6 anekTpoHHbLIX 06pa3oBaTeNbHbIX pecypcax oenepanbHOro
rocynapcTBEHHOro aBTOHOMHOIO 06pPa30BaTENLHOIO YY4PEXLEHUS BbICIIEr0 NPOtECCMOHaNbHOro 06pasoBaHuns

"KasaHckui (Mpusonxckuin) chegepanbHbli yHUBEpCuTeT™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaunm, NoAroTOBKM K MCMOJb30BaHMIO B
y4yebHOM npouecce U yaaneHns aneKkTPoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOMO 06yHeHus
henepanbHOro rocynapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNnbHOMO yupeXxaeHns Boicwero o0bpasosaHus "KasaHckui

(MpwBONXCKMA) dhepepanbHbli yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/11/16 oT 25 siHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKM 3HaHWI oByyatomxcst
B dheliepanbHOM rocyaapCcTBEHHOM aBTOHOMHOM 06pa3oBaTenibHOM yYypexaeHun Boicliero obpasosaHus "KasaHckui

(MpuBonxckuin) henepanbHblil yHUBEPCUTET™.

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mioHsi 2013 r. "O nopsiake pa3paboTky v Beinycka y4ebHbIX n3naHuii B
henepanbHOM rocyJapCTBEHHOM aBTOHOMHOM 06pa30BaTENbHOM YYPEXAEHNN BbICWErO NPOECCUOHANBHOMO

06pasosaHus "KazaHckuit (MprBonxcknit) dpeaepansHblli yHuBepcuTeT™.

6. DOHA, OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

6.1 MepeyeHb KOMMNETEHLMUI C YKa3aHUEM 3TanoB MX hopMupoBaHus B NpoLiecce 0CBoeHUsi o6pa3oBaTtenbHOMN
nporpaMmMbl U POPM KOHTPONSI X OCBOEHUSI

dopMa KOHTpons OueHunBaeMblie
KOMMeTeHUun

dran TeMmbl (pa3penbl) AUCLUMIUHDI

CemecTp 9
TeKyLLMI KOHTPO/Tb
Kypcosasi pabota no

i 1. OcHOBbI (hn3KKKM Bakyyma
1 |mucumniure MKk-20 2. MeToapl U3MEPEHNS HU3KNX OABNEHUIA
2 |YcTHbI onpoc MK-20 1. OcHOBbI hn3uku Bakyyma
3 |YcTHbI onpoc MK-20 2. MeToabl U3MEpPEeHNst HU3KMX LaBNEeHWA
4 |Pedpepar MnK-20 1. OcHOBbI (hr3KKKM Bakyyma
Cemectp 10

TeKyLLNA KOHTPO/Ib

MucbmeHHas paboTa 3. TexHuka nonyyeHns Bakyyma
1 MnK-20
7. PacyeT BakyyMHbIX CUCTEM
2 |YcTHbIV onpoc MnK-20 4. OneMeHTbl BaKyyMHbIX CUCTEM
3 |YcTHbI onpoc MK-20 3. TexHvka nony4yeHuns Bakyyma
3auer MnK-20

6.2 OnucaHue nokasateneun n Kputepues oueHuBaHus KOMMeTeHUMi Ha pa3nuyHbIX 3Tanax ux oopMmpoBaHus,
onucaHue wkKan oueHnsaHus

PerncrtpaumoHHbin Homep 10290248619
Crpanuvua 5 us 14.
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Kputepum
®opma OL,eHNBaHU 3ran
KOHTpOnsi
OtnnyHo | Xopoliuo Ynosn. | Heyn.
Kputepum
®opma ougumagﬂuﬂ 3ran
KOHTpOns
OTnn4yHO |Xopomo |Y,|:|,osn. |Heyn.

CemecTp 9

TekyLLUA KOHTPONb

Kypcosas MpooemoHcTpupoBaH  [[pooemoHcTpupoBaH  |[poneMoHcTpuposaH  |[poaeMoHCTprpoBaH

pabota no BbICOKWIA YpPOBEHb cpefnHuin ypoBeHb HU3KWIA ypOBEHb HeyOOoBNeTBOPUTENbHbIN| 1

OVNCUMNAUHE  |BnadeHus maTepuanoMm (BnageHvs MatepranoM |BnafeHus maTtepuanom |ypOoBeHb BrageHus
no Teme paboTsbl. no Teme paboTbl. no Teme paboThbl. marepuanom no Teme
Vcnonb3osaHbl VMcnonb3oBaHsl Vcnonb3oBaHHble paboThbl.

Hagnexatwme Hagnexaiuue WCTOYHUKN, MeTOObI M |/Icnonb30BaHHble
WCTOYHMKU B HY>XXHOM  [MCTOUHMKM. CTpyKTypa |CTpyKTypa paboTbl NCTOYHWNKN, METOLbI U
konunyectee. CTpykTypa |pabotsbl 1 4acTNYHO CTPyKTYpa paboTbl He
paboTbl 1 NPUMEHEHHbIE METObl [COOTBETCTBYIOT €€ COOTBETCTBYIOT €€
NPUMeHEéHHbIe MEeTObl B LIEIOM COOTBETCTBYIOT |3agadvamM. YPoBeHb 3apayam. Pabota
COOTBETCTBYIOT NnocTaBneHHbIM CaMOCTOATENbHOCTH HecaMoCTOosTENbHA.
NOCTaBMEHHbIM 3apayam. Pabota B Hn3kni. Ocpopmnenune |OcbopmneHne He
3apayvam. Pabota [OCTaTO4YHOM CTEMNEHN  [4aCTUYHO COOTBETCTBYET
xapakTepusyeTcs caMoCTosITENbHA. COOTBETCTBYET TpeboBaHMUSM.
OPUrMHANBHOCTbIO, OdhopmneHme B TpeboBaHUSM.

TEOpeTUYeCKOn N/mnn  |OCHOBHOM

NpPakTN4eCKom COOTBETCTBYeT

LEHHOCTbIO. TpeboBaHMSM.

Odbopmnerne

COOTBETCTBYET

TpeboBaHUSM.

YCcTHbI onpoc B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOChI Tema 4yacTnyHo Tema He packpbiTa.
packpbITO codepXaHue [Tembl packpbiTbl. packpbita. OtBeT cnabo [[oHsTWitHbIA annapart 2
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBaH. Lenom ageksartHa Teme. [[oHATUAHBLIA annapaT  |HeyAoBNEeTBOPUTENBHO. 3
MpekpacHo ocBoeH XopoLwo 0CBoOeH OCBOEH YaCTUYHO. lMoHumaHue matepuana
NOHATUVHBIV annapaTt. |NOHATWIAHbIA annapaTt. |[oHMMaHWe oTAeNbHbIX |PparMeHTapHoe unm
MpooemoHcTpuposaH  |I1poAEMOHCTPUPOBAH  |MONOXEHWIA 13 oTcyTCTBYeT. HeymeHue
BbICOKMNI YPOBEHb XOPOLMIA YypOBEHb matepuana no Teme. hopMynuposaTb CBOU
MOHUMaHWs MaTepuana. [MoHMMaHns matepuana. Y nosnetBoputensHoe [Mbicnu, obcyxaathb
MNpeBocxonHoe ymMeHne [Xopowee ymeHve yMeHune INCKYCCUOHHblE
cbopmynmnpoBaTtb CBOV  (POPMYNMPOBAaTb CBON  [(DOPMYNMPOBATb CBON  |NOSIOXEHNS.

Mbicnn, obcyxaaTtb Mbicnn, obcyxaaTtb Mbicnn, obcyxaaTb
ONCKYCCUOHHblE INCKYCCUOHHbIE JOVNCKYCCUOHHbIE
NONOXeHMS. MONOXEHUSI. NONoXeHns.

Pedbepar Tema packpbiTa Tema B OCHOBHOM Tema packpbita cnabo. |Tema He packpbiTa.
NMONHOCTbIO. packpbiTa. MponemoHcTpuposaHo |NpoaeMoOHCTPUPOBaHO 4
lMponoemoHcTpuposaHo |[poaeMOHCTPUPOBAHO |yOOBNETBOPUTENBHOE  (HEyOOBNETBOPUTENbHOE
npeeocxogHoe xopollee BnageHne BrafeHne MatepuasnoMm. [BnageHue MmaTepuasnom.
BrafeHne MmatepuasnoMm. (MaTepuanom. Wcnonb3oBaHHbIe Vcnonb3oBaHHbIe
Vcnonb3oBaHbl VMcnonb3oBaHbl WCTOYHUKN 1 CTPYKTYypa |MCTOHHMKM
Hagnexawue Hagnexaiuue paboTbl YacTUYHO HEeLOCTaTOYHbI.

WUCTOYHUKM B HYXXHOM  |UCTOYHMKM. CTPyKTypa |COOTBETCTBYIOT CtpykTypa pabotbl He
konunyectee. CTpykTypa |paboTbl B OCHOBHOM NnocTaBneHHbIM COOTBETCTBYET
paboTbl COOTBETCTBYET [COOTBETCTBYET 3apayam. CteneHb noCTaBNEHHbIM
NOCTaBNEHHbIM NnocTaBNEHHbIM CaMOCTOATENbHOCTH 3apayam. Pabota
3apadam. CteneHb 3anadvam. CteneHb paboTbl HU3Kas. HecamocToATeNbHA.
CaMOCTOSATENBHOCTH CaMOCTOSITENBHOCTU
paboTbl BbiCOKAS. paboTbl cpenHss.
Cemectp 10
TeKkyLLUA KOHTPONb
PerncrtpaumoHHbin Homep 10290248619 SAEKTPOHHLIH
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmenHas  ([MpaBunbHO BbiNONHEHbI [[paBuUibHO BbINONHEHA [3a4aHus BbINONHEHbI  |3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
YcTHbI onpoc |B oTBeTe kavyecTBeHHO |(OCHOBHblE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbIThl. packpbita. OtBeT cnabo [[MoHATWAHLIA annapart 2
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUAHbLIA annapaT  |Hey4OBNETBOPUTENBHO. 3
MpekpacHo ocBoeH XopoLwo 0cBoOeH OCBOEH YaCTWNYHO. lMoHumaHune matepuana
MOHATUAHLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue oTaenbHbIX |doparMeHTapHoe Mnu
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcyTcTByeT. HeymeHue
BbICOKMI YPOBEHb XOpOLLWI YPOBEHb matepuana no Teme. goopmynupoBaTb CBOU
NOHMMaHNa MaTepuana. [noHumaHus matepuana. |Y4OBNeTBOPUTENLHOE  [MbICK, 06CYXAaTh
MNpeBocxongHoe ymeHne [Xopowee ymeHuve yMeHune INCKYCCUOHHblE
doopmynmpoBaTtb CBOV  ((OOPMYNMPOBAaTb CBOU  ([(DOPMYNMPOBATb CBOU  |MOJIOXEHUS.
MbiCnv, 0bcyxaaTb Mbicnv, obcyxaaTtb Mbicnun, obcyxaaTtb
INCKYCCUOHHblE IVCKYCCUOHHbIE INCKYCCUOHHblE
MONoXeHus. MONOXEHUSI. NONoXeHus.
3auteHo He 3auteHo

3auer

Ob6yuvatowmiics obHapyXun 3HaHne 0OCHOBHOO
y4ebHO-NporpaMMHoOro matepuana B 06beme,
HeobX04MMOM Ons fanbHewen yuebsl n
npencTosiei paboTbl Mo CreLuanbHOCTH,
CNPaBW/CS C BbINMONHEHVEM 3a0aHWiA,
NpenyCMOTPEHHbIX MPOrpamMmMoii AUCLIMMMVHDI.

ancunmninHe.

Obyuatowwmincs 0bHapyXmn 3Ha4YUTENbHbIE
npobenbl B 3HAHUSX OCHOBHOIQ
y4yebHO-NporpaMMHOro MaTepuana, fonycTun
NPVHUMNANbHbIE OWMNOKM B BIMOMHEHWN
npenycMOTPEHHbIX NPOrpamMMor 3afaHnin n He
CnocobeH NPoLoNXNTb 0ByYeHne unu
NPUCTYNUTb NO OKOHYAHWU YHMBEPCUTETA K
npocheccroHanbHOM nedaTenbHOCTH 6e3
LOMONHUTENBHbBIX 3aHATWIA NO COOTBETCTBYHIOLWEN

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNA WU UHbIE MaTepuanbl, HeobxoAuMble NS OLLEHKU 3HaHUN, yMeHUn,

HaBbIKOB U (UW1K) OnbiTa AEATENIbHOCTH, XapaKkTepu3yroLux atanbl ooOpMMpoBaHUA KOMNETEeHUUN B npouecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

MpunoxeHne. Pa3BépHyToe coaep>XaHne OLEHOYHbIX CPeACTB - B MPUKPENNEHHOM dhaiine
F_1355716383/Praktika_kursovik.pdf

Cemectp 9

Tekywuin KOHTPONb
1. KypcoBasi pabota no gucuunnvHe

Tembl 1, 2

O©oo~NOOOThWN =

. [poekTnpoBaHmne n pacyeT BakyyMHOR cuctembl ans aasneHus 50000 MNa
. [poekTpoBaHue 1 pacyeT BakyyMHO cuctembl ang gasnexnms 10000 MNa
. NMpoekTnpoBaHue 1 pacyeT BakyymMHol cuctembl ans aasneHus 1000 Ma

. MpoekTnpoBaHune 1 pacyeT BakyyMHoOW cuctemsl ans gasnexHms 100 lNa

. NpoekTnpoBaHme 1 pacyeT BakyyMHOW cuctembl ans gasnexHmsa 10 MNa

. NMpoekTnpoBaHMe 1 pacyeT BakyyMHOM cuctembl ans nasnexHus 1 lNa

. NpoekTnposaHme 1 pacyeT BakyyMHOM cuctembl ans gasnexHus 0.1 MNa

. [poekTnpoBaHmne n pacyeT BakyyMHOW cuctembl ans aasnexHus 0.01 Ma

. MpoekTnpoBaHmne n pacyeT BakyyMHOA cuctembl ang gasnexHms 0.001 Ma

10. lNpoekTnpoBaHme N pacyeT BakyyMHOM cucteMbl ang gasneHuns 0.0001 lMa
https://shelly.kpfu.ru/pls/student/docs/F_1355716383/Praktika_kursovik.pdf
2. YCTHbIN onpoc

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,
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Tema 1

. Ha kakue nepuoabl MOXHO pa3buTb NCTOPUMIO BaKyyMHOM TexHUKK B Poccun?

. CchopMynmpyiiTe OCHOBHbIE LOCTUXEHUSI B 06NacTh co3aHmsi BaKyyMHbIX HAcocoB B Poccuu.
. MpvBeanTe NprMepbl UICNONb30BAHMS BaKyyMHbIX TEXHONOMMIA B METaNNypruu.

. C Kakoii uenbio ncnonb3yeTcs BakyyMHas nnaska MeTannos 1 Crnnasos?

. OxapakTepunsyinTe Nnpouecc AUCTUNIALAM METANNOB 1 CNIABOB B BakyyMe.

. YTo Takoe BakyymHas pektugukaumns?

. [ne npumeHsieTCs npouecc BbinapneBaHns B Bakyyme?

. Cchopmynumpyiite 06nacTv NPUMEHEHUIA BAKYYMHbIX TEXHONOT WA B 9NEKTPOTEXHUKE.
. Kakoe BakyymHoe 06opynoBaHune Ncrnonb3yeTcsl B 3NeKTPOTEPMUYECKON TEXHUKE?
10. Y710 Takoe BakyyMHble BbiKo4aTenm?

3. YcTHbIN onpoc

Tema 2

. BakyyMHble cuctembl

. BakyyMHble TpybonpoBoabi

. BakyyMHble coennHeHmns

. \amepeHue nasneHns paspexeHHOro rasa

. MeTtogpl onpeneneHns repMETUHHOCTUN BaKyyMHbIX CUCTEM

. TnoBble CxeMbl BaKyyMHbIX YCTaHOBOK

. Boibop koaghdpmumeHTa MCnonb30BaHMSIBAKYYMHbIX HACOCOB

. OnpegeneHne CyMMapHOro rasoBblaeneHnsl U HaTekaHNs B BAKYYMHYIO YCTaHOBKY
. Beibop BakyyMHbIX HACOCOB

10. Boibop npnbopoB Onst U3BMepPeHUst aBNEHUSB B BaKyyMHbIX yCTaHOBKaX

4. Pecpepar

Tema 1

. Boookonbuesble Hacochl

. BpawarenbHble Hacocbl C MacnsHbIM YNNOTHEHNEM

. BpawartenbHble MexaHuyeckue 6eamacnsiHble Hacochl

. [lnadpparmeHHble Hacochbl

. TypboMonekynsipHbie HacocChbl

. MapocTpyiiHbie Hacocbl

. 9XeKTopHbIe 1 BycTepHbIe HAacoChl

. AndbdpyanoHHble Hacochbl

. [eTTepHble Hacocsl

10. [eTTepHO-NOHHbBIE HACOCHI

11. MarHuTopaspsaHble Hacochbl

12. KpmoreHHble Hacochl

13. LleonutoBsble HacoCbl

Cemectp 10

TekyLLUA KOHTPONb

1. MucbmeHHas pabota

Tembl 3, 7

Bo BnoxeHuun
https://shelly.kpfu.ru/pls/student/docs/F_1355716383/Praktika_kursovik.pdf

2. YCTHbIN onpoc

Tema 4

. YCTaHOBKYM TennoBakyyMHbIX UCTbITAHWIA.

. YCTaHOBKYM BakyyM-TeMnepatypHbIX UCTbITAHWIA.

. CneunanbHble yCTaHOBKW, NPefHa3Ha4YeHHbIe 418 NCCNef0BaHNiA KOCMUYECKOro MatepranoBeseHus.
. BakyyMHble cucTeMbl yCTaHOBOK.

. Kocmuyeckas texHonorusi.

. Mony4yeHne NnonynpoBOAHMKOBbLIX MaTepmanos Ans SNEeKTPOHUKM.

. BuoTtexHonornsa n Meanko-6monormyeckre npenaparbl.

. Kocmnyeckas MeTannyprusa, nonydeHme cnnasoB MeTannoB CO cneunanbHbIMA CBOMCTBaMW.
. BakyymMHble aspoaguHammyeckue Tpyobbi.

10. BakyyMHble TEXHONOIMM B aBUALNOHHOW N PaKETHO-KOCMUYECKON TEXHUKE.

3. YcTHbIN onpoc

Tema 3

1. Ha3oBUTE OCHOBHbIE TWMbI YCTAHOBOK AN UMUTALUN YCNOBUIA KOCMUYECKOr0 NPOCTPaHCTBA.
2. ChopMynmpyinTe OCHOBHbIE HAMPAaBNEHNS Pa3BUTUS KOCMMYECKOrO NPOM3BOACTBA MaTEPUASIOB.

O©oo~NOOOThWN = O©oo~NOoOOOTh~WwWN =

©CooNOOOh~wN =

O©Ooo~NOOOTDhWN =
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. Kakne BakyymHble TEXHONOrMM NPUMEHSOTCS B aBMALMOHHON N PaKeTHO-KOCMUYECKON TexHuke?
. V13 xaknx OCHOBHbIX 9NEMEHTOB COCTOMT aspoanHamuyeckas Tpyba?

. YTo Takoe BaKkyyMHble pereHepaunoHHbIE YCTAaHOBKN?

. Mepeuncnute obnacty NPUMEHEHNS PaLMON30TOMHbIX YCTAHOBOK.

. Kakue anektpoBakyymHble nprubopebl Bbl 3HaeTe?

. B kakux aHanutuyeckmx npnbopax UCronb3yoTcs BakyyMHbIE TEXHONOMN?

. MicnbiTaHns B BakyyMHOW aspoanHaMuyeckoi Tpybe.

10. MepcnekTMBHOCTb NCMONb30BAHNS KEPAMUKU NMPW N3rOTOBNEHUN ra30BbIX TYPOVH U MNOPWHEBbIX ABUraTENEN.
nony4eHust ocobo YMCTbIX MATEPUANOB U CMNABOB, YNPOYHEHWS KOHCTPYKLMOHHbBIX MaTepranoB aBuauoHHbIX TypOrH 1
asurartenen, NOBbIWEHNS NX KOPPO3NOHHOW U N3HOCOCTONKOCTW, YyBENNYEHUS TEPMOCTOMKOCTH.
3auer

Bonpochl k 3a4eTy:

. Boookonbuesbie Hacochl

. BpawarenbHble HAacoCbl C MAcNSHbIM YNOTHEHNEM

. BpawartenbHble MexaHnyeckne 6e3macnsiHble Hacochl

. dnadparmeHHble Hacochl

. TypbomonekynsipHble Hacochl

. MapocTpyiiHble Hacocsl

. 9XeKTopHble 1 BycTepHble HAacochl

. dndbdpyanoHHble Hacochl

. leTTepHble Hacochl

10. ['eTTepHO-MOHHbIE HACOCHI

11. MarHutopaspsaHble Hacochbl

12. KpuoreHHble HacocbiLleonntoBble Hacochl

© 00N Ok~ W

O©oo~NOoOOOThWN =

. BakyyMHble cuctembl

. BakyyMHble TpybonpoBoab

. BakyyMHble coegmHeHus

. \amepeHnue nasneHns paspexeHHOro rasa

. MeTtogpl onpeneneHns repMETUHHOCTUN BakyyMHbIX CUCTEM

. Tunoeble CXeMbl BaKyyMHbIX YCTaHOBOK

. Boibop koaghdpmumeHTa MCnonb30BaHMSIBAKYYMHbIX HACOCOB

. OnpegeneHne cyMMapHOro rasoBblaeneHnsl U HaTekaHNs B BAKYYMHYIO YCTaHOBKY

. Beibop BakyyMHbIX HACOCOB

0. Boibop npunbopoB Onst UBMEPEHUS AABNEHNSIB B BaKyyMHbIX YCTAHOBKAX

. YCTaHOBKM TennoBakyyMHbIX UCNbITAHWIA.

. YCTaHOBKYM BakyyM-TeMnepaTtypHbIX UCTbITAHWIA.

. CneunanbHble yCTaHOBKM, NpefHa3Ha4YeHHbIe 418 NCCNefoBaHnin KOCMUYECKOro MatepranoBeeHus.
. BakyyMHble cncTeMbl yCTaHOBOK.

Kocmuuyeckas TexHonorums.

. MNony4yeHne NnonynpoBOAHMKOBbLIX MaTepmanos Ans SNEeKTPOHUKM.

. BuoTtexHonornsa n Mmeanko-6monormyeckre npenaparbl.

. Kocmunyeckas metannyprus, nony4yeHvne cnnaBoB MeTannos Co crneunanbHbIMy CBONCTBAMMU.

. BakyyMHble aspoguHammyeckue Tpyobbi.

10. BakyyMHble TEXHONOrMM B aBUALMOHHON 1 PaKETHO-KOCMUYECKON TEXHMKE.

11. Ha3oBWTe OCHOBHbIE TWUMbl YCTAHOBOK A1 UMUTALMN YCNOBUA KOCMUYECKOro NPOCTPaHCTBa.
12. CchopMynnpyinTe OCHOBHbIE HAMPAaBEHNS Pa3BUTUS KOCMMYECKOrO NPOM3BOACTBA MATEPUANOB.
13. Kakne BakyyMHbIe TEXHONOMUN MPUMEHSIOTCS B aBNALMOHHON U PakeTHO-KOCMUYECKOW TEXHUKE?
14. N3 Kaknx 0CHOBHbIX 3fIEMEHTOB COCTOUT aspoanHamMmyeckas Tpyba?

15. Y10 Takoe BakyyMHble pereHepaunoHHble yCTaHOBKN?

16. Mepeuncnute obnacT NPUMEHEHNS PAANON30TONHBIX YCTAHOBOK.

17. Kakve anekTpoBakyyMHble Nprnbopbl Bbl 3HaeTe?

18. B kakux aHanutuyeckmx npnbopax MCnonb3yTCs BakyyMHbIE TEXHONOMN?

19. VcnbiTaHns B BakyyMHOW aapoamHaMmyeckoin Tpybe.

20. MNepcnekTNBHOCTb UCMONb30BAHUS KEPAMUKMW MPY U3rOTOBAEHWW ra30BbIX TYPOUH 1 MOPLIHEBLIX ABUraTENE.
nony4YeHust ocobo YMCTbIX MATEPUANOB U CMNABOB, YNPOYHEHNS KOHCTPYKLMOHHbBIX MaTepManoB aBuauoHHbIX TypOyH 1
nsurartesnen, NoBblWeHNs X KOPPO3NOHHOW U M3HOCOCTOMKOCTU, YBEIMYEHUS TEPMOCTONKOCTMW.

21. Tennosble npeobpasoBartenu

22. ONeKTPOoHHble Npeobpasosartenu.

23. echopmMaumoHHble npeobpasosateny.
24. MarHuTHble npeobpasosatenu

25. PapguousoTonHblie npeobpasoBaren
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26. KOHCTPYKUMOHHbIE BaKyyMHblEe Matepuvani

27. BakyyMHble cucTemsl

28. BakyyMHble TpybonpoBoabl

29. BakyyMHble coegmHeHns

30. N3amepeHue naBneHns paspexeHHoro rasa

31. MeToabl onpeneneHnst repMeTU4HOCTN BakyyMHbIX CUCTEM

32. Tunosble CXeMbl BaKyyMHbIX YCTaHOBOK

33. Boibop koahpuumeHTa MCMONb30BAHUS BaKyyMHbIX HACOCOB

34. OnpepeneHne CyMMapHOro rasoBblAeneHns N HaTeKaHNs B BAKYYMHYIO YCTaHOBKY
35. Bblbop BakyyMHbIX HACOCOB

36. Bribop npubopoB AN M3MEPEHNS LABNEHWSB B BaKyyMHbIX YCTaHOBKaX

37. OnpegeneHne KOHCTPYKTUBHbBIX Pa3MEPOB COEAUHUTENbHBIX TPYBONpPoBOLOB
38. Npachrnueckas npoeepka Bbibopa BakyyMHbIX HACOCOB

39. OnpeneneHne BO3MOXHOCTU UX COBMECTHOI paboTbl

40. Pacuet rpadgomkoB pacnpeneneHns gaBneHms no aanHe BakyyMHOW CUCTEMbI
41. PacyeT gpopBakyyMHoro 6annoHa

42. PacyeT BpEMEHN HeyCTaHOBUBLLETOCS pexmnMapaboTbl BakyyMHOW YCTaHOBKU
43. Bblbop BaKkyyMHOI CXeMbI

44. Bbibop BaKyyMHbIX HACOCOB

45. OnpeneneHne KOHCTPYKTUBHbIX Pa3MepPOB 3N1EMEHTOB BaKyYMHOW CUCTEMbI
46. 'pagpunyeckas nposepka Bbibopa BakyyMHbIX HACOCOB

47. OnpegneneHne BO3MOXHOCTM NX COBMECTHOI paboThl

48. PacyeT popBakyyMHoro 6annoHa

49. PacyeT BpEMEHN HeyCTaHOBUBLLErocs pexuma paboTbl BakyyMHOW yCTaHOBKU
50. LleHTpann3oBaHHbIE CUCTEMbI OTKAYKK

6.4 MeTtoaouyeckue marepuansl, onpegensoLwime npouenypbl oLLleHMBaHUA 3HaHUNA, YMEeHUIN, HaBbIKOB U (UNK)
onbiTa fesATeNIbHOCTU, XapaKTepu3yroLLLMX 3Tanbl oopMMpPOBaHUA KOMMNETEeHLUI

B K®Y pelicteyeT 6annbHo-peiTUHroBas cuctema oLeHKN 3HaHuiA obyyatowmxcst. CyMMapHo no aucumninHe (Moaynio)
MOXHO Nony4ntb Makcumym 100 6annoB 3a CEMeCTp, U3 HUX Tekylas paboTta oueHnsaetcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annos 1 MeHee - "He 3a4TeHo".

Insa ak3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6anno. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HaAHUN, YMEHUN, HaBbIKOB U (W) onbiTa Ortan | Konnyectso
KOHTpoOnsi OesiTeNibHOCTU, XapaKTepu3yoLLLMX aTanbl hOpMUPOBaHUSA KOMMETEHLUN 6annos
CemecTp 9
TekyLLUA KOHTPONb
KypcoBas Kypcosyto paboTy no omcumunivHe obyyarowmecs NuWyT caMocTosiTeNbHO AoMa.
paboTa no Tembl n TpeboBaHus k paboTe doopMynMpyeT npenogasatesb. BolinonHeHHast 1 15

avcumnnvHe  |pabota coaétcsi npenoaasaTenio B cbpolwopoBaHHoM Buae. B pabote
npennaraetcsi COBCTBEHHOE pelleHre onpeanenéHHon TeopeTNHecKon nnm
npakTnyeckoi npobnembl. OueHBaOTCS NpopaboTka MCTOYHUKOB, MPUMEHEHWE
nccnenoBaTenbCKMX METOLOB, NMPOBEAEHNE OTAENbHBIX CTaANNA NCCNeaoBaHNS,
hOpMyMpoBKa BbIBOAOB, cobntoaeHne TpeboBaHmil K CTPYKType 1 0pOpPMIEHMIO
paboTbl, CBOEBPEMEHHOCTb BbINOMHEHUS.

YCTHbIN onpoc |YCTHbIV ONpoC NPOBOAMTCS Ha NpakTUYeckmx 3aHsaTusax. Obyyatowmecs

BbICTyNnaloT C AoKnanamu, COOOLEHNAMU, JOMONHEHNSAMNA, y4acTByloT B 2 5
ONCKyCcCuhWh, oTBEeYaloT Ha BOMPOChI npenoaaBartens. OueHunBaeTcs YpoBEeHb
JoMallHel NoAroToBKN No Teme, CrocoBHOCTb CUCTEMHO M NIOTMYHO u3naratb 3 5
maTepvan, aHannm3nposaTb, POpPMyIMpoBaTb COﬁCTBeHHyIO no3nuynio, oTBe4aTb
Ha OononHUTeNnbHble BOMPOCHI.
” DAEKTPOHHBIH
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
Pedbepat O6yyalolmecs caMoCToATENBHO NUWYT paboTy Ha 3a4aHHYlo TEMY U CAAIOT
npenoaaBaTtento B NMMCbMEHHOM Buae. B pabote npoussoanTcsi 063op matepranal 4 5

B OnpeLenéHHoln TemaTuydeckoin obnacti nnbo npeanaraetcs cobCTBEHHOE
pelweHne onpenenéHHon TeopeTUYECKON UK NPaKTUHECKOon Npobnemsi.
OueHuBatoTcs NpopaboTka NCTOYHMKOB, U3NOXEHNE MaTepuana, hopMynmpoBka
BbIBOLOB, cobntoeHne TpeboBaHmnii K CTPYKTYpe U ohopMieHmnio paboTsl,
CBOEBPEMEHHOCTb BbINONHEHUS. B cnyyae nybnuyHol 3awmuTel pechepara
OLIEHMBAIOTCS TakXe opatopckune cnocobHOCTH.

Cemectp 10
TeKkyL i KOHTPONb

MucbMeHHas  [OByvatowmecst nonyyaroT 3aaHne Nno OCBEeLWEeHWIO onpenenéHHbIX TEoPEeTUYeCcKNX
pabota BOMPOCOB 1N peleHmnio 3aaa4y. PaboTa BbINoONHSIETCS NMCbMEHHO U coaéTtcs 1 10
npenogasartento. OUeHNBalOTCS BNafieHMe MaTepranom no reme paborhl,
aHanuTuyeckne cnocobHOCTU, BNageHne MetTonamm, yMeH1sl U HaBbIKW,
HeobxoauMble ONs BbINONHEHUS 3a4aHWA.

YCcTHbIA onpoc |YCTHbIM ONpOC NPOBOAMTCS HAa NPaKTUYECKMX 3aHsATUsAX. Obyyatowmecs

BbICTYMNAOT C AOK/Ia4aMn, COOBIEHNSMM, DOMONHEHNSIMU, YHaCTBYIOT B 2 5
OncKyccun, 0TBeYatoT Ha Bonpockl npenogasartens. OueHnBaeTcs ypoBeHb
JoMallHel NoAroToBKM Mo Teme, CrocoBHOCTb CUCTEMHO M NIOTMYHO u3narartb 3 5

mMartepuan, aHann3npoBaTb, POPMYNMPOBaTb COOCTBEHHYIO MO3ULIMIO, OTBEYATb
Ha AOMOHUTENbHbIE BOMPOCHI.

3auer 3a4éT HaueneH Ha KOMMIEKCHYIO NPOBEPKY OCBOEHUS ONCLUMINHGI. 50
O6y4atowmitica nony4aeT Bonpoc (Bonpochkl) Nnmbo 3anaHue (3anaHus) n Bpems Ha
noaroToBky. 3a4€T NPOBOAUTCS B YCTHOM, MMCbMEHHON NN KOMMNbIOTEPHOA
gopme. OueHrBaeTcs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HAHMSI, HABbIKWU 1 YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYaLUA N PeLleHNN NPaKTUYECKNX 3a0aHWiA.

7. NepeyeHb OCHOBHOW U [ONONHUTENBLHON Y4eOHOW NUTepaTypbl, HEO6XOAUMOW ANt OCBOEHUS OUCLUMINHBI
(momyns)
7.1 OcHoBHas nuTeparypa:

1. BakyyMHble TexHonoruu: YuebHoe nocobue / E.M. WewwH. - OonronpyaHeiii: MHtennexT, 2009. - 504 c.: 60x90 1/16.
(nepennet) ISBN 978-5-91559-012-9 - Pexxum goctyna: http://znanium.com/catalog/product/194315

2. BakyyMHas TexHuka: YyebHoe nocobue / A.H. Monos. - M.: HALL NHdppa-M; MH.: Hoe. 3HaHue, 2012. - 167 c.: un.;
60x88 1/16. - (Bbicwee obpasosaHune: bakanaspuar). (obnoxka) ISBN 978-5-16-006031-6 - Pexum goctyna:
http://znanium.com/catalog/product/317368

3. duranyeckre ocHOBbI BakyyMHoM TexHukn/bepknH A.B., Bacunesckuii A.W. - Hoeocnb.: HI'TY, 2014. - 84 c.: ISBN
978-5-7782-2424-7 - Pexunm poctyna: http://znanium.com/catalog/product/546221

7.2. OononHutenbHaa nuteparypa:

4. BakyyMHbIiA NpakTUKyM: y4ebHo-meToamn4eckoe nocobubue / MeaHos U. - PocTos-Ha-LoHy:N3pnatenbcTeo KODY, 2009.
- 56 c. ISBN 978-5-9275-0604-0 - Pexum goctyna: http://znanium.com/catalog/product/553467

5.BakyymMHas MoHHo-nna3meHHas obpaboTka: YuebHoe nocobue / A.A. UnbuH, B.B. MnuxyHos, J1.M. MeTtpos n ap. - M.:
Anbdpa-M: HALL MIHDPA-M, 2014. - 160 c.: un.; 60x90 1/16. - (CoBpeMeHHble TexHonormu: Maructpatypa). (n) ISBN
978-5-98281-366-4 - Pexxum poctyna: http://znanium.com/catalog/product/426490

6. Teopust n TexHONOrns YOPMUPOBAHUS HEOPTraHNYECKKX NOKpbITUiA: MoHorpadoms / I'.B. Bobpos, A.A. nbuH, B.C.
CnekTop. - M.: Anbgpa-M, 2014. - 928 c.: nn.; 60x90 1/16. (nepennet) ISBN 978-5-98281-407-4 - Pexum gocTyna:
http://znanium.com/catalog/product/471414

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX ANs
OCBOEHUS1 AUCLUMNMINHBI (MOAYIIS)

HabepexHouenHuHckoro nHetutyta KOY. bubnnoteka. SnekTpoHHbIe pecypcesl. - http://kpfu.ru/chelny/study/library/ebs
OnekTpoHHas bubnuoteka ? Bcé ansa ctyneHTa - http://www.twirpx.com/library
ONEeKTPOHHbIN XypHan ?MonoaeXHbIA Hay4HO-TEXHNYECKNIA BECTHUK - hitp://sntbul.bmstu.ru/

9. MeTognueckue ykasaHusl oisi 06y4aroLLLMXCS MO OCBOEHUIO AUCLUMN/IMHBI (MOOYNS)
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Bup pa6ort

MeToauyeckune pekomeHpauum

nekuunmn

B xo4Oe neKUNOHHbIX 3aHATUIA BECTKN KOHCMNEeKTnposaHmne yqe6Horo mMaTtepunana npenongasaemMbimM
npenonasaresieMm. O6pamaTb BHUMaHMe Ha KaTteropuu, oopMynnpoBKK, packpbiBatowwme
cooepXxaHume Tex N NHbIX SABIEHUI 1 npoueccos, Hay4Hble BblBOObI N NpakTnyeckne
pPekomMeHnaumnin. B koHuUe ceMmecTpa 'y CtyoeHTa OO/XeH ObITb KOHCMEKT NEeKUnii Ha Bce
I'IpOI7I,D,8HHbI8 TeMbl.

npakTuyeckme
3aHATUS

Bo BpeMs npakTuyecknx 3aHaTuiA ByayT peleHbl 3a0a4m No TeMe NporiaeHHbIX nekumnii. Bo Bpems
napbl NPaKTUYECKMX 3aHATUA MAHUMYM OAMH CTYLEHT HA OHO 3aHsTVe ByneT BbIBOAMTCS K [OCKE
Ins pasbopa pelweHuns 3anaqn. Takxe 4ns LOMOMHUTENbHOIO NOHSATUS TeMbl By oyT BbloaBaTbHCS
3ajayv ons peweHns Ha aom. [ns ctumynsaumm cTyLeHToB Npy peweHnn 3agad by oyt
BbICTABASATLCS LONONHUTENBHbIE Bannbl

nabopaTopHble
paboTbl

NabopaTtopHble paboTbl MPOBOAUTCS B CMELUMANN3NPOBaHHbIX ayAUTOPUSX, rae HaxoasTcs
nabopaTopHble yCTaHOBKW. B nepBoii NonoeunHe napbl CTyAeHTbI NOCNe U3y4YeHnsl MeToan4eckoro
nocobus no NpoBeieHNo NabopaTopHbIX PaboT NPOM3BOASAT SKCMEPUMEHTbI Ha YCTaHOBKaX 1
COCTaBNAOT NPOTOKON U3MepeHuii. [lanee CTyAeHTbl 0OOPMASIOT OTYET NPOBEAEHNS
nabopaTopHoi paboTbl B COCTAB KOTOPOro BXOAUT: TEOPeTMYeckasl 4acTb, aKCrNepuMeHTanbHas
yacTb, pacyeTHas 4acTb U BbiBoA. [locne BbINOMHEHNS OaHHbLIX OEACTBUA CTYOEHT 3aluilaeTt
HaHHyto paboty

caMoCTodTeNbHas
paboTa

HauuHas noarotoBky K 3aHATWIO, HEOHX0AMMO, NMPEXAE BCEro, ykasaTb CTyeHTaM CTpaHuLbl B
KOHCMEKTE NeKunii, pasaenbl y4ebHUKOB U y4ebHbIX Nocobuii, 4Tobbl OHY nonyymnu obuwee
NpencTaBNeHUE O MECTE 1 3HAYEHNUN TEMbI B M3Y4AEMOM Kypce. 3aTeM crnefyeT pekoMeHL0BaTb
1M nopaboTaTtb C AOMONHUTENbHOW NMTEPATYPON, CAeNaTh 3anMcu No PeKOMEHA0BAHHbBIM
UCTOYHMKAM

KypcoBas pabota
no gucuunInHe

3aaaHue Ha KypcoByto paboTy BblgaeT npenogaeatenb no BapuaHtam. Kypcosyto paboty
ogoopmuTtb B npunoxerHun Word (pasmep wpudpta - 14) yepes nonyTopHbIA MHTEpBan Ha
CcTaHOapTHbIX nuctax gopmarta A-4. Paamepbl nonei: nesoe - He MeHee 30 MM, NpPaBoe - HE MeHee
10 MM, BepxHee - He MeHee 15 MM, HuXHee - He MeHee 20 MM. Bce paHHble nonyyYeHHble
pacyeTHbIM NyTeM 3anonHNTbL B Tabnuuy. Hanucatb BbiIBOL M NPUBECTU CMMCOK UCMONb30BaHHOM
nutepartypsbl

YCTHbI onpoc

O6y4atowmecs nony4atoT BONPOCh! MO OCBELEHNIO ONPeAeNEHHbIX TEOPETUHECKMX BOMPOCOB M
pelweHuto 3anay. PaboTta BbIMOMHSAETCS YCTHO M OTBET 0AETCS B Pa3BEPHYTOM BUAE
npenogasatento. OUEeHUBAOTCS BNafeHe Matepmanom no TeMe paboTbl, aHanMTU4YeCKme
CNocoBHOCTK, BNafeHe METoAaMu, YMEHNSI U HaBbIKU, HEOBX0AVMbIe LNS BbINONHEHUS 3aAaHWl

pedepar

O61beM paboTbl AonxeH bbiTb, Kak NpaBuio, He MeHee 15 1 He 6onee 20 cTpaHuu. PaboTa
[OMXHA BbIMOMHATLCSA Yepes NoNyTOPHbIA MHTepBan 14 wpndToM, pasmepbl OCTaBNSEMbIX NONEN:
nesoe - 25 MM, npaBoe - 15 MM, HXHee - 20 MM, BepxHee - 20 MM. CTpaHULbl LONXHbI ObITb
NPOHyMepoBaHbl. PacctosiHme Mexay HasBaHeM YacTu pedpepara unn rnasbl U NOCneayowmnm

TEKCTOM AOJIXHO ObITb paBHO TpeM NHTepBanam. CDpaSbI, HadynHawuwmnecs ¢ "KpaCHOI/I CTPOKMWN,
neyatatroTcs ¢ ab3alHbiM OTCTYNnOM OT Ha4dana CTPOKW, paBHbIM 1cMm.

NMNCbMEHHasA
paboTa

CyTb NCbMEHHOM paboTbl COCTOWT B TOM, Y4TO, CTYLAEHT AOMXKEH HA 3a4aHHYI0 TEMATVKY B
NMMCbMEHHOW (HOPME M3NOXUTb KPaTKOe COAEpXaHUe MaTeprana AaHHblii npenonaBsaTenem Bo
BPEMS NNEKLIMOHHBIX 3aHsTMiA. PaboTta nonxHa 6biTb KOHCTPYKTMBHA, IOrMYHA 1 OXBATUTb BCHO
TEMaTyKy BblOAHHbIM NMPENOLABATENEM CTYAEHTY HA NMUCbMEHHYIO paboTy.

3a4er

Mocne nocnegHVx nekuus B3siTb y NpenogasaTens nepeyeHb BONPOCOB K 3a4eTy U NOAroTOBMTCS
Haanexawum obpasom. Ecnv B nepeyHe Bonpocos GyayT BOMPOCHI, KOTOPbIE He 13y4anu, To
HY>XHO 0BpaTnTCS K Npenoaasatento 3apaHee. Ecnu B nepeyHe BonpocoB 6yayT He NOHSATHbIE
BOMPOChI, TO MONPOCUTL NpenoaasaTens pasbsACHWUTb faHHbIE BONPOCH! BO BPEMS KOHCYNbTaLum

10. NMepeyeHb MHPOPMALMOHHBIX TEXHONOIMIA, UCMOJIb3yeMbIX MPU OCYLLLEeCTBIEHUM 06pa3oBaTefibHOro
npouecca no gucuuninHe (Moaynio), BKIOYas nepedeHb NPorpaMMHOro obecneyeHnsi 1 MHGOPMaLLMOHHbIX
cnpaBo4HbIX cUcTeM (Npy Heo6xoaUMOCTH)

OcBoeHne gucumnnuHbl "VIOHHO-MNasMeHHas TEXHNKA U TEXHOOrMK" NpeanonaraeT NCNonb30BaHNE CNeayoWwero
NpPOrpamMMHOro o6ecneyeHns 1 MHPOPMAaLMOHHO-CNPABOYHbIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian
MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 2010 Professional Plus Russian
Bpayaep Mozilla Firefox
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Bpayaep Google Chrome
Adobe Reader XI

YyebHo-MeToanveckas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-BMBNMOTEUHO cucTeme
"ZNANIUM.COM", nocTyn k KoTopoi npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3sBeneHns
KPYMHEWLWNX POCCUACKNX Y4EHBIX, PYKOBOAUTENEN rOCY1apCTBEHHBIX OPraHoB, NpenoaasaTeneil Beaylmx By30B CTPaHbl,
BbICOKOKBaNMPULIMPOBAHHbLIX CMELMANNCTOB B pas3nnyHblx cdoepax busHeca. doHn 6ubnuotekn cpopMmnpoBaH ¢ y4eToMm
BCEX M3MEHEHU 06pa3oBaTebHbIX CTaHAAPTOB U BKOHYAET y4ebHMKN, yiebHble nocobus, yuebHOo-MeToanyYeckme
KOMMAEKChbl, MOHOrpadouu, astTopedpeparbl, AMccepTaLmnm, SHLMKNONEANM, CNOBAPY U CNPaBOYHNKN,
3aKOHOAATENbHO-HOPMATMBHbLIE AOKYMEHTbI, CeunanbHbie NepUuoanyeckme N3faHns u N3aHus, Bbinyckaemble
nspartenbctesamu By3oB. B HacTosiwee Bpems 35C ZNANIUM.COM cooTBeTCTBYET BCEM TPebOoBaHMSAM (oeiepanbHbIX
rocynapcTBeHHbIX 06pa3oBaTenbHbIX CTaHAAPTOB Bobicwero obpasosaHus (PrOC BO) HOBOro NokoneHus.

YyebHo-mMeToaMYeckas nutepatypa ons LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHON crncTeme
NapatenbcTBa "/laHb" , DOCTYN K KOTOPOW npenocTaeneH obyvatowmmes. 36C NapatenscTea "MaHb" BKNto4aeT B cebs
SMIEKTPOHHbIE BEPCUMW KHUT n3patenbcTsa "laHb" 1 apyrux BeLylwmx n3natenbeTs y4ebHOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MNEPUOLNYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 96C
N3paTenbcTBa "MaHb" obecneyunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaType 1 HayYHbIM NEPUOANYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbBIX HANPAaBNEHUIA C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHBIX MPaB.

YyebHo-MeToanyeckas nutepatypa ans AaHHOW ONCUMMNINHBI UIMEETCS B HANMYMM B 3N1IeKTPOHHO-6MONNOTEYHO cucTeme
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodoubHbIi 06pasoBaTtenbHblii
pecypc "KoHcynbTaHT cTyOeHTa" SBNsSeTcs 3NeKTPoHHON BubnunoTtedHoi cuctemoit (36C), npepoctasnsatoweli 4ocTyn
yepes ceTb VIHTepHeT Kk y4ebHo nutepaType 1 OONoAHWUTENbHBIM MaTepunanam, NprobpPeTeHHbIM Ha OCHOBaHUW NPSMbIX
[IoroBopoB ¢ npaeoobnanarensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepanbHbIX FroCyAapCTBEHHbIX
obpasoBaTtenbHbIX CTaHAAPTOB BbicWwero 06pa3oBaHUst K KOMNNEKTOBaHMIO 6MBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YacTtu hopMnpoBaHNa OOHO0B OCHOBHOW W AOMONHUTENbHOW NUTEPaTypbl.

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xoaumon ons ocyuwiecTB/ieHus 06pa303a1'enb|-|oro
npouecca no gucuuvrninHe (MO,IJ,an-O)

OcBoeHune ancumnnuHbl "MIoHHO-Nnas3MeHHas TexHuka n texHonornn" npegnonaraet ncnosb3oBaHme cnenytouero
martepunanbHO-TEXHNYECKOro obecneyeHus:

MynbTMeouiiHas ayautopusi, BMECTMMOCTbIO Bonee 60 Yenosek. MynbTMeauiiHas ayantopusi COCTOUT 13
WHTErPUPOBAHHbBIX MHXEHEPHbIX CUCTEM C EOMHOW CUCTEMOW YNPaBAEHUS, OCHALLEHHAS COBPEMEHHBLIMU CPELCTBAMM
BOCMPOW3BEAEHNS 1 BU3yanm3auum noboi Buaeo u ayano nHpopMaLmm, NofyyeHnst U nepenadmn anekTpoHHbIX
[IOKyMeHTOB. Trvnoeas KoMnaekTaums MynbTUMENAHON ayAUTOPMM COCTOUT M3: MyIbTUMEAUAHOMO NPOEKTOpa,
aBTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, akyCTUHECKOW CUCTEMbI, @ TakXe UHTePakTUBHOM TPUBYHbI
npenonaBaTens, BKAoYaWen Ta4-CKpH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEPCOHANbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdbepeHL-MUKPOdOoH,
6ecnpoBoAHON MUKPOGIOH, Bnok ynpasneHust obopynoBaHueM, nHTepdoeiicel noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens sSiBNSeTCs KNoYeBbIM 3IEMEHTOM yrpaBneHns, 06 beANHSIOWNM BCe YCTPOCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT MONHOLEHHbIM paboynM MecToM npenoaaeatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIerko ynpaensite BCEl CUCTEMOW, He OTX0AS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHSTUS,
npeseHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUAbl ayAUTOPHOM Harpyskin obydatolumxcs B yA06HOR 1 [OCTYMHOM
LNs HUX oOpMe C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPeACTB 06y4eHus, B TOM YAC/E C UCMONb30BAHNEM B
npoLiecce 0byyeHns Bcex KOPnopaTBHbIX pecypcoB. MynbTuMeanitHas ayiMTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LLOCTYMNOM B CeTb UHTEpHeT. KoMnbioTepHoe 060opyioBaHMEM MMEET COOTBETCTBYIOLWEE NULIEH3MOHHOE NPOrpaMMHOe
obecneyeHue.

KomnbloTepHbIli knace, npeactaensiowmii coboi paboyee MecTo npenoaasatens U He MeHee 15 paboumx mecT
CTYLEHTOB, BK/THOHAIOWMX KOMMBIOTEPHbIA CTOM, CTY/, MEPCOHAbHBIV KOMMbIOTEP, IMLEH3UOHHOE MPOrpPamMMHOE
obecneyeHune. Kaxabiii KOMNbIOTEP UMEET WNPOKOMONOCHLIV OOCTYN B CeTb VIHTepHeT. Bce KoMMbloTepbl NOOK/OYEHbI K
KoprnopaTuBHOW koMnbioTepHon cetn KDY n HaxopoAaTcsa B €AMHOM LOMEHE.

CneunanunsmposaHHas nabopatopvsi ocHalleHa 06opyaoBaHneM, Heo6xoAnMbIM ANsi NpoBeAeHns nabopaTtopHbix pador,
NPaKkTUYeCcKMX 3aHSATUIA 1 CaMOCTOSATENbHOM PaboThbl N0 OTAENbHLIM AUCLUMUMNMHAM, a TakXe NpakTuK 1
Hay4Ho-nccnepoBatenbckol pabotel obydatowwmxcs. Jlabopatopus paccyvMTaHa Ha 0AHOBPEMEHHY0 paboTy
obyyalowmnxcs akagemMmyeckon rpynnsl MMbo Noarpynnbl. 3aHATUS NPOBOASATCS Mo PYKOBOACTBOM COTPYAHMKA
YHVMBEpCUTETA, KOHTPONMPYIOWETO BbINOIHEHVE BUOOB y4ebHol paboTbl 1 cobntogeHne npaBun TexHukyn 6e3onacHoCTu.
KayecTBeHHbI 1 KONNYECTBEHHbIN cocTas 060pyA0BaHNS U PACXOAHbIX MaTEPManoB onpeaensieTcs cneungukon
06pa3oBaTte/bHbIX NPOrpamM.

12. Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300P0OBbSA

I'Ile Heob6x0OUMOCTHN B O6p33083TeﬂbHOM npouecce NpuMeHAoTCA cnegytowme Metonbl U TEXHONOrnn, obneryatouue
BOCMpUATUE NHpOpMaLIN 06y‘-la}OLIJ,I/1MI/IC$I nHBanngamn n nuuamm ¢ orpaHnM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3aaHve TEKCTOBOW BEPCUM NOBOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

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

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolerocs npu sawmuTe KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnsaMu GIrOC BO n yyebHbIiM nnaHom no HanpasneHuto 13.03.02

"OneKkTposHepreTrka 1 aNEeKTPOTEXHMKA" U MPOUI0 NOATOTOBKM BbiICOKOS(hEKTUBHBbIE NNAa3MEHHbIE U Na3epHbIe
MPOLIECCbl B 3/IEKTPO3IHEPreTUKE .
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