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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 4 Kypce B 8 cemecTpe.

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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KoHTakTHas paboTta - 72 yaca(oB), B TOM yMcne nekuun - 24 yaca(oB), NpakTUYeCKne 3aHATUS - 24 yaca(o),
nabopaTtopHble paboTbl - 24 Yyaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocrTositenbHasi pabota - 180 Yaca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS ANCLMMANHBI: 3a4eT B 8 ceEMeCTpe.

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)

Buobl n yacbl
KOHTaKTHOW paboTbl,
Pasnenbl gucumnanHbl / MX TPy A0EMKOCTb CamocrosiTenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuueckuellabopaTtopHble
Jlekumn 3aHATUSA paboTbl
1. [Tema 1. OcHOBbI PU3KKK Bakyyma 8 1 6 0 14
Tema 2. MeToabl U3MEPEHUS HU3KNX
2. naBneHnii 8 2 0 6 12
3. [Tema 3. TexHuka nony4eHns Bakyyma 8 2 6 6 14
Tema 4. SneMeHTbl BakyyMHbIX
4. cncTeM 8 2 0 6 12
Tema 5. TunoBble BakyyMHble
5. ChCTEMI 8 1 6 6 12
Tema 6. Mpobnembl 6e3onacHOCTM B
6. BaKYyMHOW TEXHUKE 8 1 0 0 12
7. |Tema 7. PacyeT BakyyMHbIX CUCTEM 8 2 6 0 14
Tewma 8. BakyyMHble TexHOnornu s
8. meTtannyprum 8 1 0 0 12
Tema 9. BakyyMHble TexHONnornm B
9. [xumnun, HedpTEXMUN N XNMNYECKOM 8 2 0 0 14
MaLWNHOCTPOEHNW.
Tema 10. BakyymHble TexHonorum B
3NEKTPOIHEPreTUKe,
10. TennosHepreTuke 1 AobbiBatower 8 2 0 0 12
NPOMbILAEHHOCTM
Tema 11. BakyyMHble cuctemsl
1. 9NEKTPOCPM3NYECKUX YCTAHOBOK 8 2 0 0 14
Tema 12. BakyyMHble yCTaHOBKM Ans
12.[umnTaumumn kocmMmyeckoro 8 2 0 0 14
npocTpaHcTea
Tema 13. BakyymHble ycTaHOBKUM ans
13. aBUALIMOHHOW TEXHUKN 8 2 0 0 12
Tema 14. CneumnanbHble BakyyMHble
14.lyctaHOBKM 1 BakyyMm B 8 2 0 0 12
npnbopocTpoeHU
Utoro 24 24 24 180

4.2 CopepxaHue AUCLUMIUHDI
Tema 1. OcHOBbI (hU3UKM BaKyyMma

BeeneHue B npenmert. [MoHsATME 0 BakyyMe 1 nasneHun. MNMoHaTue o cteneHsx BakyyMa. OCHOBHOe ypaBHEHWeE BaKyyMHOM
TexHukW.[prMeHeHne aBkyyMa B Hayke 1 TexHuke.Bakyym n nasneHne. OCHOBHble ra3oBble 3aKoHbl. CocTaB cyXoro
aTMocdoepHoro Bo3ayxa. CpeaHsas 4nmMHa cBoaoaHoro nytu. TedyeHne paspexeHHbix ra3oB. OCHOBHOE ypaBHeHue
BaKyyMHOI TEXHWKM. TeyeHne ra3os Yepes aNeMeHTbl BakyyMHbIX CUCTEM. Tennonepenaya B BakyyMme.

Tema 2. MeToabl U3MEpPEHNS HU3KUX OaBNeHUN

Knaccudpmkaums npubopos ans namepeHuns aasneHus. Jatuvku ans abconoTHbIX namepeHuii. Jatynkm ans
OTHOCUTENbHbIX 3MepeHuit. JedopmaumnoHHble NnpeobpasosaTenu. mapoctatnyeckue npeodbpasosatenu. Tennosbie 1
3NeKTPOHHble NpeobpasosaTenu. JedopmaunoHHble NpeobpasosaTtenn. MarHutHble 1 paanonsoTonHble
npeobpasosaTenu

Tema 3. TexHuKa nony4yeHus Bakyyma

PerncrtpaumoHHbin Homep 10290248719
Crpanvua 4 n3 13.




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

O6bemHas oTkauka. MNopwHeBble, POTaLMOHHBbIE U XUAKOCTHO-KO/bLIEBLIE HAacockl. [apocTpyiiHas oTkadka.
9XekTopHble Hacockl. [udogpy3noHHble Hacockl. MonekynspHas otkayka. KOHCTpYKLUM MONEKyNsipHbIX HACOCOB.
WNoHHas oTkayka. XeMocopbLUMOHHas U MOHHO-CopBLMOHHas oTkauka. KOHCTpyKLUM ncnaputenbHbIX HACOCOB.
KoHCTpyKLuUM NOHHO-COPOLIMOHHBIX HACOCOB

Tema 4. dneMeHTbl BaKyyMHbIX CUCTEM

BakyymHble matepuansl. Metannbl. Ctekna. Kepamuyeckue matepuansl. OpraHundeckne marepuansl. HepazbemHbie
coeliMHeHns. PazbeMHble coeanHeHus. 3anopHas apmatypa. TpeboBaHus, npenbsBnsiemMblie K 3anopHOi apmaType.
YcTtponcTBa aBapuinHoro nepekpbiTus

Tpybonposonos. Hatekatenn. CMOTPOBblE OKHA. DNeKTpu4eckre BakyyMHble BBOLbI. [epeaaya ABUXEHNS B BAKYYM.
Beonbl oBuxeHus ¢ rubkumm anemeHTamu. MNepenaya ABUXEHNS Yepe3 HEMOABUXHYIO NEPErOpPOaKy. TPeHUe B BaKyyMe.
Nosywkun. OcHoBHble TpeboBaHuWs K nosylwkaMm. Jlosywku 6e3 ancopbeHTa. ALCOpPOLIMOHHbBIE NOBYLIKN.
TepMocopbLIMOHHbBIE NOBYLWKW. DNEKTPUYECKME NOBYLIKN

Tema 5. TUnoBble BaKyyMHble CUCTEMbI

OCHOBHbIE TUMOBbIE KOHCTPYKUMN BAKYYMHbIX CUCTEM. TeyenckaHue. Onpe,u,eneHl/le ONNTENbHOCTN OTKA4YKW.
KOHCprKLI,I/IOHHbIe BakKyyMHble Matepuasbl. BaKyYMHbIe CUCTEMbI NONy4eHNA HU3KOro Bakyyma. BaKyyMHbIe CNCTEMbI
nonyyeHnsa cpenHero sakyyma. BaKyyMHbIe CUCTEMbl Nony4eHns BbICOKOro Bakyyma. TeyenckaHne um metonpl KOHTpONA
repMeTn4HOCTU.

Tema 6. Mpo6nembl 6e30NaCHOCTM B BaKyyMHOW TEXHUKE

MoaroToBka aNeMeHTOB BaKyyMHOR cucTeMbl K coopke. MoHTax BakyyMHOR cucTeMbl. [onydyeHne npenenbHoro
paspexeHusi B paboyem obbeme. MNpoBepka repMeTUYHOCTY BaKyyMHOR cucTeMbl. OCHOBbI BaKYYMHOM FUrMeHb.
dnekTpobe3onacHoCTb B BaKyyMHon TexHuke. [pyrue Buabl 6esonacHocTn. BakyymHas 6esonacHocTb. TepMuyeckas
6e3onacHocTb. CUCTEMbI BLICOKOTO AaBneHus. OCHOBbI NPOU3BOACTBEHHON caHnTapun

Tema 7. PacuyeT BaKyyMHbIX CUCTEM

Bbibop koaghgprumeHTa Ncnonb30BaHNSIBAKyyMHbIX HACOCOB. OnpeaeneHne CyMMapHOro ra3oBblAeNeHUs 1 HAaTEKaHUS B
BaKyyMHYI0 YCTaHOBKY. Bbibop BakyyMHbIX HAcocoB. Beibop npubopoB 4is M3MePeHNsl ABNEHMSIB B BaKyYMHbIX
ycTaHoBkax. OnpefeneHne KOHCTPYKTVBHBIX Pa3MepOB COeaMHNUTENbHbIX TpyBonpoBoaos. [Mpadguyeckas nposepka
BblGopa BaKyyMHbIX HACOCOB ¥ OMpPefeneHne BO3MOXHOCTM X COBMECTHON paboTbl. PacyeT rpachukos pacnpeneneHus
LaBNeHVs No OfMHE BaKyyMHOM cucTeMbl. PacyeT dpopeakyymHoro 6annoHa. Pacyet BpeMeHn HeyCTaHOBMBLLErOCs
pexvma paboTbl BaKyyMHO YCTaHOBKMN.

Tema 8. BakyyMHble TeXHONMOrMu B MeTanyprum

BakyymHas BHenedHasi o6paboTka. BakyyMHble 3n1eKTponeyn: oyrosble, MHAYKUNOHHbIE, 3N1EKTPOHHO-NY4YEBbIE U
conpoTmenenns. Juctunnaums B Bakyyme. CBapka v naika B Bakyyme. ONeKTPOHHO-/lyYeBas cBapka.
TepmoaudhchyanoHHas n onddpysnoHHas ceapka. [avika B Bakyyme. CnekaHue B Bakyyme. CnekaHue TBepabIX

cnnaeoB, TBEPAbIX MatepnanoB, NOCTOAHHbIX MArHNTOB, TyronaaBkux Me-
Tannos 1 TaHTaNOBbIX KOHOEHCATOpPOB
Tema 9. BaKyyMHble TEeXHOJIOrMn B XuMuu, Hecbrexvmvm U XMMU4Y€eCKOM MALLUNHOCTPOEHUMN.

BakyymHas n monekynapHas guctunnauns (neperoHka). MonekynspHas guctunnauus. MonekynsapHasi neperoHka
BaKyyMHOro octaTka. BakyymHas pektudpmkaums. Tennosas BakyymHas n cybnnmaumoHHas cywka. dunbtpauns B
BaKyyme. BoinapmaHuve B Bakyyme. Kpuctannmsaums B Bakyyme. PereHepauny HedpTenpoaykToB 1 0TpaboTaHHbIX
MUHepanbHbIX Macen.

Tema 10. BaKVYMHbIe TeXHOJIOrMn B 3J1IeKTpo3HepreTuke, TernyiodHepreTmke u Do6biBatoLei NMPOMbILLIEHHOCTU

KommyTaumoHHas TexHrka. BakyymHas TexHonorusi u o6opynoBaHve B npoLieccax Co3aaHns BbICOKOBObTHOM
nsonsaunn. dnektpoTepmmyeckoe obopynosarue. [easpaumoHHble yctaHoBku. Obnactu nonyyeHns, nepenayn,
npeobpasoBaHisl U NCMONb30BaHUS Pa3NINYHbIX BULOB SHEPreTUYECKMX PECYPCOB.

Otkauka u CpVI)'IpraLI,VIﬂ arpeccuBHbIX, TOKCUYHbIX, 3anblNeHHbIX N 3ara3oBaHHbIX cpen, Ansa TpaHCNoOPTUPOBKK CbiNMy4nx
N B3BELWEHHbIX B XOKOCTW MeTainos. ,D.eaSpaLlVIOHHbIe YCTaHOBKW.

Tema 11. BakyyMHble cucTeMbl 3n1eKTPpodousnyeckux yctaHoBoK

ONEeKTPOHHbIE 1 UOHHbBIE YCKOPUTENN, YCKOPUTENBHO-HAKOMUTENBbHBIE KOMMNEKCHI, CTONKHOBUTENW, TEPMOSIAEPHbIE
peakTopbl U Apyrne CUCTEMbI, MPeLHa3HaYeHHble

ANnsa oyHOaMmeHTanbHbIX 1 NPUKNagHbIX nccnenosaHuin CTpoeHuns Mmatepun,

(PV3VKO-TEXHNYECKUX OCHOB SHEPreTVKM, (OU3NKM Nna3mbl. BakyyMHble cucteMbl yckoputenei un
YCKOPUTENbHO-HAKOMMUTENbHbIX KOMMIEKCOB. BakyyMHble CMCTEMbI TEPMOSIAEPHbBIX YCTAaHOBOK. CpecTBa 0TKauKm
3NEeKTPOPMINYECKIMX YCTAHOBOK. BakyyMHble TEXHONOrMM 3NEKTPOPM3NYECKOro annapartocTpoeHns. ObopynosaHue
LNt UCCNELOBaHUS (PU3UKU NNa3Mbl.

Tema 12. BakyyMHble yCTaHOBKM 019 UMUTaLUM KOCMUYECKOro NpocTpaHCcTBa

YCTaHOBKU TEMNOBAKYYMHbIX UCMbITAHWUIA. YCTAHOBKU BaKyyM-TEMMEPATypPHbIX UCnblTaHui. CneuunanbHble YyCTaHOBKY,
npefHasHayeHHble 15 UCCNELOBaHM KOCMUYECKOrO MaTepranoBeneHuns. BakyyMHble CCTEMbl YCTaHOBOK.
Kocmunueckas texHonorus. MNonydeHve nonynpoBOLHNKOBLIX MaTepranos Aist 9NeKTPOHWKU. BrotexHonorus un
Menmko-6ronoruyeckne npenapatbl. KocMuyeckas MetTaninypris, nonyyeHve CriaBoB METANOB

CO creuuanbHbIMU CBOMCTBaMU.
Tema 13. BakyyMHble YCTaHOBKW OJ151 aBUALLMOHHON TEXHUKM
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BaKyyMHbIe aspoanHammnyeckmne TDY6bI. BaKyYMHbIe TEXHONOrMn B aBMaLMOHHOM N paKeTHO-KOCMM'-IeCKOVI TexXHuKe.
VcnbiTaHus B BaKyYMHOI7I aSpO,D,I/IHaMI/I'-IeCKOI‘/'I pr6e. rlepCI'IeKTI/IBHOCTb MCNonb30BaHNA KeEpaMUKn npu N3rotoBieHUN
ra3oBblX Typ6I/IH M NOpPLHEBbIX asurarenenm. nony4yeHuns 0Cc060 4YNCThIX martepunanos 1 CcniasoB, YNPO4YHEeHUNSA
KOHCTPYKUMOHHbIX MaTtepmnanoBs aBNaLNOHHbIX Typ6I/IH W oBuratenemn, noBblleHNS nx KOppOSI/IOHHOI7I N N3HOCOCTOMKOCTH,
yBeNnn4eHu4 TepMOCTOIZKOCTM.

Tema 14. CneunanbHble BaKyyMHble YCTaHOBKM U BakyyM B Npu6opocTpoeHumn

BaKyyMHbIe pereHepaunoHHble YCTaHOBKW. PereHepaLu/lM MeTainoB N3 MeTa/NIM4eCKoro ckpana pa3n|/|'-|H0|7|
PaanoakTNBHOCTW. BaKyyMHbIe Pannon30oTornHble YCTaHOBKN. BuloeneHue PaanoakTUBHbIX KOUNTOHA N KCEHOHa.
Jeszaktusaumm NOBEPXHOCTHO 3arpsa3HeHHOro MeTaJllIn4eckoro ckpana. YctaHoBku gns [3- ny —o6ny-|eH|/|9.
PaononsoTtonHbie YCTaHOBKMW.

5. MepeueHb yue6HO-MeTOANYECKOro obecrneyeHUs Ojisi caMocTosTeNlbHOW paboTbl 06yyaroLLMXcs no
AucuunnuHe (MoayIto)

CamocTosiTenbHas paboTa 00y4atolmMXCs BbIMNOMHASTCS Mo 3a0aHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasartens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIMNTOPHbIX 3aHSATUAX U Ha BHEayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbIO CaMOCTOSITENbHOE OCBOEHME OTOENbHbIX TEM (pasnenos) AUCUUMINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayIMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl obydatowmecs YATaroT 1
KOHCMEKTUPYIOT y4ebHYo, Hay4yHYIo 1 CMPaBOYHYIO NNTEpaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOO MO AMCUUMMHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaoIWMXCs PErnaMeHTUPYeTCs HOPMATUBHBIMA LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

MopsiooK opraHn3aumnm 1 ocywecTBneHms obpasoBaTeNbHOM 0essTenbHOCTM No ob6pa3oBaTenbHbIM NPOrpamMMam BbICLEro
obpasoBaHus - Nporpammam bakanaepuaTta, nporpaMMam crneumanmTeTa, nporpaMMam MarucTpaTypbl (yTBepXoeH
npukasoM MuHucTepctea obpasoBaHus 1 Haykm Poccuiickoin @enepaunm ot 5 anpens 2017 roga Ne301).

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 1. "O6
aKTVBM3aLMM CaMOCTOSATENBbHOW PaboThl CTYAEHTOB BbICWMX yHeOHbIX 3aBeAeHNA".

MonoxeHwue ot 29 nekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsiake NpoBefeHNs TEKYLWEro KOHTPOMS YyCNeBaeMocTu 1
NPOMEXYTOYHOI aTTecTaumm obyyaowwmxcs dpefepanbHoro rocyjapcTBeHHOro aBTOHOMHOro 06pa3oBaTenbHOro
yupexaeHus Bolcliero obpasosaHus "KasaHckuii (MprBonxXckuid) coeiepanbHblil yHuBepcuteT".

MonoxeHue Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dpopmMrpoBaHUM POHLA OLEHOUHbBIX CPEACTB AJist
NMPOBeAEHNS TEKYLLEW, MPOMEXYTOUHOM U NTOTOBOW aTTecTauun obyyarowmnxcs henepanbHOro rocyiapCTBEHHOMO
ABTOHOMHOrO 06Pa30BaTENBHOIO yUpeXAeHUs Boiclwero obpasoBaHus "KasaHckuii (MpuBonxXckunii) oenepanbHbii

yHuBepcuteT"".

MonoxeHwue Ne 0.1.1.56-06/54/11 o1 26 okTs6ps 2011 r. "O6 anekTpoHHbLIX 06pasoBaTeNbHbIX pecypcax goenepanbHoro
rocynapCTBEHHOro aBTOHOMHOIO 06pPa30BaTENLHOIO YY4PEXLEHUS BbICIIEr0 NPOECCMOHANBHOro 06pasoBaHuns

"KasaHckui (Mpusonxckuin) chegepanbHbii yHUBEpcuTeT™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaunm, NoAroToBKM K UCMOb30BaHMIO B
y4yeBHOM npouecce U yoaneHns anekTPoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOMO 0By4HeHNs
henepanbHOro rocy1apCTBEHHOrO aBTOHOMHOrO 06pa3oBaTenbHOMO yupexaeHns Boicwero 06pasosaHus "KasaHckui

(MpwBOMXCKMIA) dhepepanbHblil yHuBepcutet™.

PernameHT N 0.1.1.67-06/11/16 oT 25 siHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKM 3HaHW obyyatowmxcst
B dpenepanbHOM rocynapcTBeHHOM aBTOHOMHOM 06pa3oBaTeNlbHOM y4peXAeHM Beicwero obpasoBaHus "KasaHckuii

(MpwvBOMXCKMIA) denepanbHblin yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/91/13 o1 21 nioHs 2013 r. "O nopsake pa3paboTku 1 Beinycka y4ebHbIX n3aaHuii B
oefiepanbHOM rocynapCTBEHHOM aBTOHOMHOM 00pa3oBaTeNbHOM YUPEXAEHUN BLICLIErO NPOGECCUOHANBHOIO

obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepanbHblli yHuBepcuTeT™.

6. DOHA OLEeHOYHbIX CPeacTB MO AUCUUNIUHe (MOLYNI0)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMmMpoBaHUs B NpoL,ecce 0CBOeHUsi 06pa3oBaTe/ibHON
nporpaMmMbl U POPM KOHTPONS X OCBOEHUSI

dopMa KOHTpons OueHunBaeMblie
dran KOMNETeHLIMM Tembl (pa3penbl) AUCLUUMIIUHDBI
CemecTp 8
TeKyLLMI KOHTPO/Tb
Kypcosasi pabota no
1 laneuunnuHe MK-20 3. TexHvka nony4yeHuns Bakyyma

4. OneMeHTbl BaKyyMHbIX CUCTEM

2 MuckmenHas paGota MK-20 7. Pacyet BakyyMHbIX CUCTEM

3 [YcTHbI onpoc MK-20 8. BakyyMHble TexHONornm B MetTannyprmum
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dopma KoHTponsi  |(OueHuBaeMble
Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
4 |YcTHbin onpoc MK-20 9. BakyyMHble TEXHONOrMM B XUMUX, HEPTEXUMUN N XUMUYECKOM
MaLWHOCTPOEHMNM.
3ader MK-20

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHU MW Ha pa3nunyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHuns

MpekpacHo ocBoeH
NOHATUIMHbBIA annapar.
lMpooemoHcTprpoBaH
BbICOKUI YPOBEHb

XopoLo 0cBoOeH
NOHATUNHbBIA annapar.
[MponemMoHcTpmpoBaH
XOPOLWMWNA YypOBEHb

OCBOEH YaCTUYHO.
[NoHnMaHmne otToenbHbIX
MONOXEHUN N3
marepuana no Teme.

lMoHumaHue maTepmana
bparmeHTapHoe nnu
oTCcyTCTBYET. HeymeHume
thopmMynmnpoBaTtb CBOU

Kputepum
®opma OLLeHMBaHUsi 3tan
KOHTpoOns
OTnnYHO XopoLuo Y nosn. Heyan.
CemecTp 8
TeKyL i KOHTPONb
Kypcosas MpooemoHcTpuposaH  [[poaoemoHcTpupoBaH |[poneMoHcTpuposaH  |[poaeMoHCTprpoBaH
paboTa no BbICOKMWIA YpPOBEHb CcpenHuin ypoBeHb HU3KWIA ypOBEHb HeyoOoBNeTBOPUTENbHbIN| 1
OVNCUMNAUHE  |BnadeHus MaTepuanoMm (BnageHvs MatepranoM |BnafeHus maTepuanoMm |ypoBeHb BrageHus
no Teme paboThbl. no Teme paboTbl. no Teme paboThbl. marepuanom no Teme
Vcnonb3oBaHbl VMcnonb3oBaHbl Wcnonb3oBaHHbIe paboThbl.
Hagnexauwue Hanonexawue WCTOYHUKN, MeTOabI M |Icnonb30BaHHble
WCTOYHMKU B HYXXHOM  [MCTOUHMKM. CTpyKTypa |CTpyKTypa paboTbl NCTOYHWNKN, METOLbI U
konunyectee. CTpykTypa |pabotsbl 4acTUYHO CTPyKTYpa paboTbl He
paboThl 1 NPVUMEHEHHbIE METObI |COOTBETCTBYIOT €€ COOTBETCTBYIOT €€
NPVYMEHEHHbIE METObI |B LIEIOM COOTBETCTBYIOT [3a4adyaM. YpoBeHb 3apadam. Pabota
COOTBETCTBYIOT NocTaBNEHHbIM CaMOCTOSATENbHOCTU HecamoCToATeNbHA.
NOCTaBNEHHbIM 3apayam. Pabota B Hn3kni. Ocpopmnerune |OcbopmneHne He
3apayam. Pabora [OCTATO4YHON CTENEHN  [4aCTMYHO COOTBETCTBYET
xapakTepuayeTcs camocTosTeNbHa. COOTBETCTBYET TpeboBaHMUsM.
OPUrMHANBbHOCTbIO, OdhopmneHme B TpeboBaHUSM.
TEOPEeTUYECKON U/unn  |OCHOBHOM
NpakTN4ecKon COOTBETCTBYET
LEHHOCTbIO. TpeboBaHMsM.
Odbopmnerne
COOTBETCTBYET
TpeboBaHUsM.
MNMucbmerHas  |[paBunbHO BbINOMHEHDI |[1paBMAbHO BbINONHEHA [3a0aHuns BbINMOMHEHbl  (3a0aHWS BbiNOMHEHb
paboTa BCE 3a4aHus. 6onblas YacTb 6onee 4eM HanoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 2
MNpoaeMoHcTpypoBaH [3anaHui. MpucytcTayioT MpoaemMoHcTprpoBaH
BbICOKMNI YPOBEHb MpucytcTeytoT cepbé3aHble owmnbKu. HeyAnoBNEeTBOPUTENBHBbI
BrafeHus MatepranoMm. |HesHauymTenbHble MNpoaeMoHcTpypoBaH [ypoBeHb BnaneHus
MposiBneHsb ownbKm. yOOBNETBOPUTENbHBIA  (MaTepuanom.
npeBoCcxoAHble [MpooeMoHCTpUpOBaH  |ypoBEHb BNadEHNS MposiBneHsb
CnocobHOCTM XOPOLMNA YypOBEHb maTepuanom. HefoCTaToYHbIe
NPUMEHATb 3HaHMA 1 |BnadeHus matepuanom. [posiBneHbl HU3Kne cnocobHoCTM
YMEHUS K BbINONHEHUIO |[posiBNeHbl cpefHne  |cnocobHocTH MPVUMEHSITb 3HAHUS 1
KOHKPETHbIX 3a4aHuWii.  [cnocobHoCTM NPUMEHSTb 3HAHMA U |[YMEHWS K BbINOMHEHNIO
MPUMEHSITb 3HAHUS U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHU.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a0aHUN.
KOHKPETHbIX 3a0aHui.
YcTHbI onpoc |B oTBeTe kavyecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbIThI. packpbita. OTBeT cnabo [[MoHATWiAHbIA annapart 3
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUHBLIA annapaT  |Hey4OBNETBOPUTENBHO. 4

NMoHUMaHWsa Matepuana. [moHMMaHus maTepuana. Y nosneTsopuTenbHoe |Mbiciv, obcyXxaaTtb
lMpeBocxonHoe ymeHne (Xopollee ymeHne yMeHue ONCKYCCUOHHbIE
doopMynmMpoBaTb CBOM  ((POPMYyNMPOBaTbL CBOM  |(DOPMYNMpPOBaTbL CBOM  |MONOXEHNS.
Mbicnu, obcyxnaTtb Mbicnu, obcyxaaTb Mbicnu, obcyxnatb
IVCKYCCUNOHHbIE INCKYCCUOHHbIE IVCKYCCUOHHblE
NoNoXeHus. NONOXEHuUS. NONOXEHUS.
3auteHo He 3auteHo
PerncTpaumorHbiit Homep 10290248719 SAEKTPOHHBIH
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.
3auert O6yuatowmiics obHapyXun aHaHne ocHoBHoro  [OBydatowmiics obHapyXun 3Ha4nTeNbHbIe

y4ebHO-NporpaMMHoro matepuana B o6beme, npob6enbl B 3HAHNSAX OCHOBHOTO

Heobx0aVMMOM 4N fanbHeliwein y4ebbl 1 y4ebHO-NporpaMMHOro Matepmwana, fJonycTun

npencrosilei paboTbl Mo cneunanbHoCTy, NPVHUMNUanbHble OWWBKM B BbIMONHEHN

CNPaBW/CS C BbINONHEHVEM 3a0aHWiA, NnpemnyCMOTPEHHbIX MPOrpamMMmoii 3afaHuii U He

NpenycMOTPEHHbIX MPOrpaMMoi OUCLUMNAMHBLL.  |cnocobeH NPoaomXuTe 0byyeHne nnm
NPUCTYNUTb NO OKOHYaHWW YHUBEpcUTeTa K
npodpeccroHanbHoi nestensHocTy 6e3
LOMONHUTENbHbIX 3aHSATMWI MO COOTBETCTBYIOWEN
AVCUMNIVHE.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie O/ OLLEHKWN 3HaHUN, YMEHUN,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMMNETEHLUN B npoLiecce
0CBOeHUsi 06pa3oBaTeNnbHON NPOrpammbl

MNpunoxeHne. PassépHyToe cogepXxaHme OLEHOYHbIX CPEACTB - B NPUKPENNEHHOM (hainne
F_1779961577/Praktika_kursovik.pdf

CemecTp 8

TekyLLU KOHTPONb

1. KypcoBasi pa6ota no gucuuvnnuvHe

Tewmbl 3, 4

. MNpoekTnpoBaHme 1 pacyeT BakyyMHOM cucTembl ang gasneHmsa 50000 Na

. MpoekTnpoBaHMe 1 pacyeT BakyymMHOI cuctemol ansa nasneHms 10000 MNa

. [poekTnpoBaHmne 1 pacyeT BakyyMHOW cuctembl ans aasnexHmsa 1000 lMa

. MpoekTnpoBaHune 1 pacyeT BakyyMHOW cuctembl ang gasnexHms 100 lNa

[MpoekTpoBaHUe 1 pacyeT BakyyMHoOM cuctembl ans naeneHus 10 lNa

. MNpoekTnpoBaHme 1 pacyeT BakyyMHOI cUCTEMbl ang gasnexuns 1 Na

. NpoekTnpoBaHme 1 pacyeT BakyyMHoW cuctembl ans gasnexHms 0.1 MNa

. [poekTnpoBaHmne 1 pacyeT BakyyMHOW cuctembl ang aasnexHms 0.01 Ma

. MpoekTnposaHme 1 pacyeT BakyyMHOM cucTtembl ang gasnexHms 0.001 MNa

10. MNpoekTnposaHue 1 pacyeT BakyyMHON cuctembl ans nasneHns 0.0001 Ma
https://shelly.kpfu.ru/pls/student/docs/F_1779961577/Praktika_kursovik.pdf

2. NMucbmeHHas paborta

Tema 7

Bo BnoxeHuu
https://shelly.kpfu.ru/pls/student/docs/F_1779961577/Praktika_kursovik.pdf

3. YcTHbIN onpoc

Tema 8

. Ha xakve nepronbl MOXHO pasbuTtb UCTOPWIO BaKyyMHOI TEXHWKN B Poccun?

. CchopMynmpyiiTe OCHOBHbIE [OCTUXEHWS B 06NacTy co3naHunsi BakyyMHbIX HacocoB B Poccum.
. MprnBeanTe NprMepbl UICNONb30BAHMS BaKyyMHbIX TEXHONOrMIA B METANNypruu.

. C Kakoii Lenbio ncnonb3yeTcs BakyyMHas nnaska MeTannos 1 CrnaBoB?

. OxapakTtepusyinTe npouecc gUCTUNNALAM METANNOB 1 CNIaBOB B BakyyMme.

. YUTo Takoe BakyymMHas pektmcoukaumsa?

. [ne npumeHseTcs npoLuecc BbinapnBaHUs B Bakyyme?

. Cchopmynmpyiite 061acTv MPUMEHEHUIA BaKyyMHbIX TEXHONOTMIA B 9NEKTPOTEXHUKE.
. Kakoe BakyymHoe 060pyaoBaHue NCNONb3yeTCs B 9N1EKTPOTEPMUYECKON TEXHNKE?
10. Y10 Takoe BakyyMHble BbiK/o4aTeNn?

4. YCTHbIN onpoc

Tema 9

. YCTaHOBKM TEMNOBAKYYMHbIX UCTbITAHWIA.

. YCTaHOBKM BaKyyM-TeMMNepaTypHbIX UCMbITaHWUIA.

. CneuwnanbHble yCTaHOBKMW, NpeaHa3Ha4YeHHble Ons NCCnenoBaHnini KOCMUYECKOrO MaTepnanoBeneHns.
. BakyymHble cncTtembl ycTaHOBOK.

. Kocmunyeckas texHonorus.

. I'Ionyqume nonynpoBOAHNKOBbBIX MaTtepunanos Ons aNeKTPOHUKN.

. BuoTtexHonorns n Mennko-6ronormyeckre npenaparbl.

. Kocmunyeckas metannyprus, nony4yeHne cnnasoB METANNOB CO CrieunanbHbIMU CBONCTBAMM.
. BakyyMHble aspoanHaMuyeckne Tpyobl.

O©OoOoO~NOOThWN =

O©ooNOoOOOTh~,WN =
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10. BakyyMHble TEXHONOrUN B aBUALMIOHHON U PAKETHO-KOCMUYECKOM TEXHUKE.

3auert
Bonpochl k 3a4eTy:

1.
2.
3.
4.
5.
6.
7.
8.
9.
10
11
12

OCOoONODOTPRAWUN—2=20O0Q0NOOOAPA~,WN =

20.

BonokonbLeBble Hacochl

BpawaTenbHble HaCOCbl C MaCNsHbLIM YNNOTHEHNEM
BpawartenbHble MexaHnyeckne 6e3MacnsiHble Hacochl
JwradbparmeHHble Hacochbl

TypbomonekynsipHble Hacochl

MapocTpyiiHble HacoChbl

OXeKTOpHble 1 BycTepHble HAacochl
LOnddy3noHHbIe HacocChl

["eTTepHbIe HAcoChbl

. [eTTepHO-MOHHbIE HACOCHI

. MarHuTopaspsaHbie Hacochl

. KpnoreHHblie HacocbiLleonnToBbie Hacoch!

. BakyyMHble cuctembl

. BakyyMHble TpybonpoBoabi

. BakyyMHble coennHeHuns

. N\3amepeHve gaBneHns paspexeHHoro rasa

. MeTtogpbl onpeneneHns repMETUHHOCTU BaKyyMHbIX CUCTEM

. TnoBble CxeMbl BaKyyMHbIX YCTaHOBOK

. Boibop koaghdomumeHTa Mcnonb3oBaHMSIBaKyyYMHbIX HACOCOB
. OnpegeneHne cyMMapHOro rasoBblAeneHnsl U HaTeKaHNs B BAKYYMHYIO YCTaHOBKY
. Bbibop BakyyMHbIX HACOCOB
0. Boibop npunbopoB Onsi U3BMEPEHUst aBNEHNUSIB B BaKyyMHbIX YCTAHOBKAX
. YCTaHOBKM TEMNOBAKYYMHbIX UCTbITAHNIA.

. YCTaHOBKYM BakyyM-TeMnepatypHbIX UCTbITAHWIA.
. CneunanbHble yCTaHOBKW, NPefHa3Ha4YeHHbIe 418 NCCNefoBaHnin KOCMUYECKOro MatepranoBeseHus.
. BakyyMHble cucTeMbl yCTaHOBOK.
. Kocmuueckas texHonorusi.

. Mony4yeHne NnonynpoBOOHMKOBbLIX MaTepmanos Ans SNeKTPOHUKM.
. BuoTtexHonornsa 1 Meanko-6monormyeckre npenaparbl.
. Kocmuueckas metannyprus, nonyyeHue cnnaBoB METANNOB CO CNeLanbHbiMA CBONCTBaMU.
. BakyymMHble aspoguHammyeckue Tpyobbi.
. BakyyMHble TeXHONOrMmM B aBMaUMOHHON N PaKeTHO-KOCMUYECKON TEXHMKE.

. Ha3zoBnTE OCHOBHbIE TUMbI YCTAHOBOK A1 UMUATALIMMN YCIOBUA KOCMMYECKOrO MPOCTPaHCTBA.

. ChopmMynmpyiiTe OCHOBHbIE HampaBneHUs PasBUTNS KOCMUYECKOrO MPOM3BOACTBA MaTepranos.
. Kakve BakyyMHble TEXHONOMMN NPUMEHSIIOTCS B aBMALMOHHON 1 PaKETHO-KOCMUYECKOM TEXHUKE?

. I3 Kaknx OCHOBHbIX 3NEMEHTOB COCTOUT aspognHammnyeckas pr6a’?

. Yto Ttakoe BaKyyMHble pereHepaunoHHble yCTaHOBKI/I?

. I'Iepeqmcnme obnacTu NpUMEHeHNA Ppanonon30TOMHbIX YCTAHOBOK.

. Kakne anektpoBakyymHble npnbopbl Bbl 3HaeTe?

. B kakux aHanntnyeckmx I'Ipl/l60an MCNONb3YKOTCA BakKyyMHble TEXHoNnormm?

. VicnbiTaHus B BakyyMHol aspoamHaMmnyeckoii Tpybe.

nepCI'IeKTI/IBHOCTb MNCcnonb30BaHMA KepaMnkKm npmn N3roToBneHnn ra3oBblX Typ6I/IH N NOPLWHEBbIX asuraTenen.

nony4eHust ocobo YMCTbIX MATEPUANOB U CMNABOB, YNPOYHEHWS KOHCTPYKLMOHHbBIX MaTEPUanoB aBUaLoHHbIX TypOrH 1

Osurarternen, noBblWeHNs X KOPPO3NOHHOW U MBHOCOCTOMKOCTU, YBEMYEHUS TEPMOCTOMKOCTMW.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

Tennosble npeobpa3zoBaren

OneKkTPOoHHbIe NpeobpasoBaTenu.

JedopmaLmoHHble npeobpasosaTeny.

MarHuTHble npeobpasoBatenu

PapuounzoTonHble npeobpasoBaren

KOHCTpyKLMOHHbIE BakyyMHble MaTepmarnbi

BakyyMHble cucTembl

BakyyMHble TpybonpoBoLb

BakyyMHble coeauHeHus

N3mepeHre naBneHmst pa3pexxeHHoro rasa

MeTonbl onpeneneHns repMeTUHHOCTY BaKyyMHbBIX CUCTEM
TuNoBbIE CXEMbI BAKYYMHbIX YCTAHOBOK

Bbi6op kKoadhpuLIMEHTA NCMONB30BaHNS BakyyMHbIX HACOCOB
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34. OnpepeneHne CyMMapHOro rasoBblAeneHnst 1 HaTekaHNs B BAKYYMHYIO YCTaHOBKY
35. Bblbop BakyyMHbIX HACOCOB

36. Bbibop nprbopoB o515 U3aMepeHns AaBeHMsIB B BAKYYMHbIX YCTaHOBKAX

37. OnpegeneHne KOHCTPYKTUBHbBIX PA3MEPOB COEAUHUTENbBHBIX TPYBONpPoBOLOB
38. Mpadpnyeckast npoeepka Bolbopa BakyyMHbIX HACOCOB

39. OnpenenexHne BO3MOXHOCTY UX COBMECTHOI paboThbl

40. Pacuet rpadgomkoB pacnpeneneHns gaBneHms no oanHe BakyyMHON CUCTEMbI
41. Pacy4eT popBakyyMHoro 6annoHa

42. PacyeT BPEMEHN HEYCTaHOBUBLLETOCS peXnMapaboTbl BaKyyMHOW YCTaHOBKU
43. Bolbop BaKkyyMHOl CXeMbI

44. Bbibop BaKyyMHbIX HACOCOB

45. OnpegeneHne KOHCTPYKTUBHbIX Pa3MepPOB 3N1EMEHTOB BAKYYMHOW CUCTEMbI
46. 'pagpunyeckas npoeepka Bbibopa BaKyyMHbIX HACOCOB

47. OnpepeneHne BO3MOXHOCTU X COBMECTHOW paboThl

48. PacyeT popBakyyMHoro 6annoHa

49. PacyeT BPEMEHN HEYCTaHOBUBLLEroCs pexuma paboTbl BakyyMHOW YCTaHOBKU
50. LleHTpannaoBaHHbIE CUCTEMbI OTKAYKU

6.4 MeTtoaouyeckue matepuansbl, onpeanensitolue npowuenypbl oLueHMBaH1Ms 3HaHUA, YMEeHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepn3ytoLLLMX 3Tanbl oopMMpoBaHMS KOMMNETEeHLUI

B K®Y peiicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnuHe (Moaynio)
MOXHO nony4nte Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylwas paboTa oueHnBaeTcs B 50 6annos, nToroeas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 6onee - "3a4TeHo".

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

Lnsa ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos. - "xopoLo".

56-70 6annos - "yL0oBNETBOPUTENbHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUN, HaBbIKOB U (UK) onbiTa Artan | Konnyectso
KOHTpOns LesTeNbHOCTU, XapaKTepu3yoLLMx atarnbl OpMUPOBaHNSA KOMMNETEHLUN 6annos
CemecTp 8
TekyLLUn KOHTPONb
KypcoBas Kypcosyio paboTy no avcuunivHe obyyarowmecs nuwWyT caMocTosITeNbHO AoMa.
pabota no Tembl 1 TpeboBaHMs k paboTe doopMynupyeT npenogaeatenb. BoinonHeHHas 1 30

avcuunnvHe  [pabota caaéTcs npenogasarento B cOpolwopoBaHHOM Buae. B pabote
npeanaraeTcs COOCTBEHHOE peLleHe onpenenéHHoR TEoPeTUIECKon nnn
npakTndeckol npobnembl. OLEHNBAOTCA NPopaboTka MCTOYHUKOB, NMPUMEHEHNE
“ccnenoBaTebCKMX METOMOB, NPOBeAeHe OTAEMNbHbIX CTaAUi UCCNeaoBaHNUs,
(POPMYMPOBKA BbIBOAOB, COONOAEHNE TpeBoBaHN K CTPYKTYpe 1 0POPMIEHIO
paboThbl, CBOEBPEMEHHOCTb BbIMOMHEHUS.

MucbmeHHas  |OByvatowmecs Nony4atoT 3a4aHne No OCBELEHNIO onpeaenéHHbIX TEoOPEeTUYECKNX
paboTa BOMPOCOB W peleHmnio 3aaa4. PaboTa BeINONHAETCS NMCbMEHHO U caaétcs 2 10
npenonasatento. OUeHNBalOTCS BnageHne MaTepranom rno reme paborhl,
aHanuTMYeckme CnocobHOCTW, BNaaeHne MeTogamMi, yMEHUs 1 HaBbIKU,
HeobXoouMble 4N BbINOMHEHWS! 3a0aHWIA.

YCTHbIA onpoc YCTHbI onpocC NpoBoONTCA HA NPakTN4eCKnX 3aHATUAX. O6yqarou4|/|ec9

BbICTYyNnakOT C ooknagamu, COOﬁI.I.leHI/IFIMM, OOMNMONHEeHNAMN, y4acTBYyOT B 3 5
OncKyccumn, oteeHdaroT Ha BOMPOCHI npenogasarens. OueHunBaeTcs YPOBEHDb
JOMallHeln NoAroTOBKM Mo TEMe, CNOCOBHOCTb CUCTEMHO W NOrMYHO U3naratb 4 5

MaTepuan, aHanMsmpoBaTb, (POPMYNNPOBaTL COBCTBEHHYIO NO3ULMIO, OTBEYATb
Ha [OMOMNHUTENbHbBIE BOMPOCHI.

3auert 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMINHDI. 50
Obyyatowmiica nony4aeT Bonpoc (Bonpockl) nnbo 3anaHue (3afaHns) n Bpems Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOA
gopme. OueHrBaeTcs BNageHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb NPUMEHSTb HYXHbIE 3HAHWS, HABLIKW 1 YMEHUS NMPW aHannse
NPOBNEMHBIX CUTYyaLMiA N PEIEHNN NPAKTUYECKMX 3a0aHWIA.
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7. MNepeyeHb OCHOBHOW U [ONONHUTENBHON Y4eOHOW nuTepaTypbl, HEO6XOAUMOW Al OCBOEHUS OUCLUMIUHDI
(mopyns)
7.1 OcHoBHas nuTeparypa:

1. BakyyMHble TexHonorum: YuyebHoe nocobue / E.IM. WewwH. - JonronpyaHelit: MHTennekT, 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 NHdpa-M; MH.: Hoe. 3HaHwne, 2012. - 167 c.: un.;
60x88 1/16. - (Bbicwee obpasoBaHune: bakanaspuar). (obnoxka) ISBN 978-5-16-006031-6 - Pexumm goctyna:
http://znanium.com/catalog/product/317368

3. ®dusnyeckne ocHoBbI BakyyMHol TexHukn/bepkuH A.B., Bacunesckuin A.W. - HoBocmb.: HI'TY, 2014. - 84 c.: ISBN
978-5-7782-2424-7 - Pexum poctyna: http://znanium.com/catalog/product/546221

7.2. [lononHuTtenbHas nuTepartypa:

4. BakyyMHbIli NpakTukyM: y4ebHo-meToanyeckoe nocobubue / eaHos W. - Pocto-Ha-LoHy:M3natenscteo KODY, 2009.
- 56 c. ISBN 978-5-9275-0604-0 - Pexxum goctyna: http://znanium.com/catalog/product/553467

5.BakyymHas noHHo-nnasmeHHas obpabotka: YuebHoe nocobue / A.A. inbnH, B.B. MnnxyHos, J1.M. MeTtpos u op. - M.:
Anbdpa-M: HALL MIHDPA-M, 2014. - 160 c.: un.; 60x90 1/16. - (CoBpeMeHHble TexHonormu: Maructpatypa). (n) ISBN
978-5-98281-366-4 - Pexum poctyna: http://znanium.com/catalog/product/426490

6. Teopunst 1 TeXHONOTNS OPMUPOBAHNSA HEopraHnyeckux nokpbiTnii: MoHorpadus / IM.B. Bobpos, A.A. UnbuH, B.C.
CnekTop. - M.: Anbcpa-M, 2014. - 928 c.: nn.; 60x90 1/16. (nepenneT) ISBN 978-5-98281-407-4 - Pexum gocTyna:
http://znanium.com/catalog/product/471414

8. MNepeyeHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHON ceTn "UHTepHeT", He06X0AUMbIX ONS
OCBOEHUS BUCLMUMINHBI (MOOYNS)

HabepexHouenHuHckoro nHetutyta KOY. bubnnoteka. SnekTpoHHble pecypchl. - http://kpfu.ru/chelny/study/library/ebs
OnekTpoHHas bubnunoteka ? Bcé onsa ctyneHTa - hitp://www.twirpx.com/library
ONEeKTPOHHBIN XypHan ?MonoaeXHbIA Hay4HO-TEXHMYECKMIA BECTHUK - http://sntbul.bmstu.ru/

9. MeTtopnyeckue ykasaHus ans o6yyaroLLMxcsi N0 OCBOEHUKD AUCLMITIIMHBI (MOAYNSA)
Bug pa6ot MeToaounueckue peKkomeHgaLum

nekumnm B xo4e NeKumMoHHbIX 3aHSATUIA BECTU KOHCMEKTUPOBaHWe y4ebHoro Matepuana npenonasaeMbim
npenonaeatenem. ObpalaTtb BHUMaHWE Ha KaTeropuu, oopMyMpoBKIK, pacKkpbiBatowme
cofepXaHue Tex Ui NHbIX SIBNEHWIA 1 MPOLECCOB, Hay4YHbIE BbIBOALI U MPakTUYeckme
pekomMeHaauun. B koHLe ceMecTpa y CTyAeHTa AOMXeH ObiTb KOHCNEKT NeKUUii Ha BCe
NpoViAEHHbIE TEMBI.

npakTnyeckme | Bo Bpems npakTuyecknx 3aHsaTuid BynyT peleHbl 3anaqm no TeMe nNporiaeHHbIX nekumii. Bo Bpems

3aHsATUA napbl NPaKTUYECKMX 3AHATUA MAHUMYM OAMH CTYLEHT HA OLHO 3aHsATVE ByneT BbIBOAMTCS K [OCKE
Ins pasbopa pelweHns 3anaqn. Takxe 4ns JOMOMHUTENBHOIO NOHSATMS TeMbl By oyT BbloABATHCS
3ajayv ons peweHns Ha aom. [ns ctumynsaumm cTyLeHTOB Npy pewennn 3agad bynyt
BbICTABNSATLCS NOMONHUTENBHBIE Bannbl

nabopatopHble | JlabopaTopHble paboTbl MPOBOAUTCS B CEUMaNN3MpPOBaHHbIX ayaUTOPUSX, rae HaxoasTcs

paboThi nabopaTopHble ycTaHOBKW. B nepBoii NonosunHe napbl CTyAeHTbI NOCNE U3y4eHnst MeToanYeckoro
nocobus no NposeeHNo NabopaTopHbIX PaboT NPOM3BOASAT SKCMEPUMEHTbI Ha YCTaHOBKaX 1
COCTaBNAOT NPOTOKON U3MepeHuii. [lanee cTyaeHTbl 0OOPMASIOT OTYET NPOBEAEHNS
nabopaTopHoi paboTbl B COCTAB KOTOPOro BXOAUT: TEOPeTMYeckas 4acTb, aKCrnepuMeHTanbHas
yacTb, pacyeTHas 4acTb U BbiBoA. [locne BbINONHEHNSA OaHHbLIX OEACTBUIA CTYAEHT 3aluilaeTt
IaHHyto paboty

camocTosiTenbHas | HaumHas noaroToBky K 3aHATUIO, HeOOX0AUMO, Npex e BCero, ykasaTb CTyAeHTaM CTpaHuULbl B
paboTa KOHCMeKTe nekuuii, pasnenbl y4e6HUKOB 1 y4ebHbIX Mocobuii, 4Tobbl OHU Mony4Mnm oblee
npencTas/ieHne 0 MecTe U 3HA4YeHNM TeMbl B M3y4aeMoM Kypce. 3aTeM cnedyeT peKkoMeH4oBaThb
1M nopaboTaTb C DONONHUTENBHOW NMTepPaTypol, caenatb 3anncu rno PeKOMeHA0BaHHbIM

NCTOYHMKAM

KypcoBas paboTa | 3anaHne Ha Kypcosyto paboTy BbloaeT npenonasaTenb no BapmaHtam. Kypcosyto paboty

no amcuunnuHe | odopmmtb B NpunoxeHun Word (pasmep wpudpta - 14) yepes nonyTopHbI MHTEepBan Ha
cTaHOapTHbIX nuctax goopmarta A-4. Paamepbl noneit: neeoe - He MeHee 30 MM, NpaBoe - HE MeHee
10 MM, BEpxHee - He MeHee 15 MM, HuXHee - He MeHee 20 MM. Bce paHHble nonyyYeHHble
pacyeTHbIM NyTeM 3anonHnTbL B Tabnuuy. Hanucatb BbIBOL M NPUBECTU CMUCOK UCMONb30BaHHOM
nuTepartypbl
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Bup pabot MeTtoaunyeckue peKkomeHaauum

NMNCbMEHHas CyTb NUCbMEHHON pa6OTbI COCTOUT B TOM, 4YTO, CTYAEHT OO/IXKEeH Ha 3adaHHY0 TeMaTuky B

pa60Ta MMCbMEHHON popMe N3NOXMTb KpaTkoe cogepxaHme marepuana OaHHbIN npenonaBaresieMm BO
BpeMsA NeKUNOHHbIX 3aHaTuiA. PaboTa nonxHa 6biTb KOHCTPYKTMBHA, Norn4yHa n oxsatutb BCO
TemMaTuky BbloaHHbIM npenonasarenem CTyaeHTy Ha NMCbMEHHYIO pa60Ty.

yCcTHbI onpoc | OByyatowmecs noy4aroT BOMpPOoCh! MO OCBELLEeHW0 onpeaenéHHbIX TE0PeTUHECKUX BOMPOCOB UK
pelweHuio 3aaay. PaboTa BbINONHAETCS YCTHO M OTBET AaeTcs B pa3BepHyTOM Buae
npenogaeatento. OUeHNBAOTCS BNageHne MaTepranoMm no Teme paboTbl, aHaNUTNYeCKme
Cnoco6HOCTK, BNaaeHne MeTodamu, YMeHUs 1 HaBblkW, He06X0OUMbIE NS BbINONHEHWS 3a0aHWIA

3avert Mocne nocnedHUX NeKUUs B3ATb y NpenoaasaTens rnepedyeHb BOMNPOCOB K 3a4€Ty 1 NOAroTOBMTCS
Haanexawum obpasom. Ecnum B nepeyHe Bonpocos Gy oyT BOMPOCHI, KOTOpbIe HE U3y4anu, TO
HY>XXHO 06paTuTCs K npenoaasartento 3apaHee. Ecnv B nepeyHe Bonpocos ByayT He MOHATHbIE
BOMPOCHI, TO MOMNPOCUTL NPEnoaaBaTens PasbACHUTb AaHHbIE BOMPOCh! BO BPEMS KOHCYbTaLMK

10. MepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooyno), BKaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHve gucunnanHbl "VIoHHO-NNasMeHHas TeXHMKa 1 TexHonornn" npeanonaraet UCNonb3oBaHMe Cneayowero
nporpamMHoOro obecrneyeHnst U MHEPOPMALMOHHO-CMPABOYHbBIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI

YyebHo-meToamyeckas nurepatypa ons AaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B ANEKTPOHHO-BMBNNOTEYHOR crncTeme
"ZNANIUM.COM", pocTyn k KoTopoi npenoctaeneH obyyatowmmes. SBC "ZNANIUM.COM" conepxut nponsseneHns
KPYMHEeWLWnNX POCCUACKMNX Y4EHBIX, PYKOBOAUTENERN rocynapCTBEHHbIX OPraHoBs, npenoaasaTenei Beylmx By30B CTpaHbl,
BbICOKOKBaNMPULMPOBAHHbIX CNELManMcToB B pasnuyHbix cgpepax busHeca. ®oHA 61bAMoTekn cpopMUpPOBaH C y4eTOM
BCEX U3MEHEHUI 0bpa3oBaTenbHbix CTAaHAAPTOB W BKOYAET y4ebHMKN, yuebHble nocobus, yuebHo-MeToANYECKME
KOMMNeKChbl, MOHOrpadoun, astTopedeparbl, AuccepTauunm, SHUMKIoNeaMmn, Cnosapu U CrpaBoYHNKN,
3aKoHOAAaTeNbHO-HOPMAaTMBHbIE AOKYMEHTI, CrieunanbHble nepnuoanyeckme n3aaHns n N3faHus, Bbinyckaemble
uspnatenbcTeamm By3oB. B HacToswee Bpems 95C ZNANIUM.COM cooTBeTcTBYET BCEM TpeboBaHUAM doenepanbHblX
rocynapcTBeHHbIx obpa3oBaTenbHbix CTaHAAPTOB Bbiclero obpasosanus (PrOC BO) HOBOro NokoneHus.

YyebHo-MeToAMYECKan nnTepatypa ons JaHHOW AUCUMMNANHBI UIMEETCS B HANMYUK B SNEKTPOHHO-6MBNMOTEUHOI cucTeme
N3patenbcTBa "JlaHb" , BOCTYN K KOTOPO NpenocTasneH obyyatowmmes. I6C N3patenscTea "MaHb" BkNoYaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4eOHOM nnTepatyphbl, a Takxe
SNEKTPOHHblE BEPCUU NEPUOLNYECKUX U3OaHWNI NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
N3patenbcTBa "JlaHb" obecneurBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLNYECKM U3NAHUSM MO
MaKCMManbHOMY KONMYECTBY NMPOUIbHBLIX HANpaBneHunii ¢ COBNIOAEHNEM BCEX aBTOPCKUX Y CMEXHbIX MPaB.

YyebHo-MeToan4eckas nutepatypa oasi aHHOW AUCUMMANHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BMBIMOTEYHO cucTeme
"KoHcynbTaHT cTyaeHTa", BOCTyn K KOTOpPOi npefnocTasneH obyyatowmnmesi. MHoronpodunbHbIn 0bpasoBaTenbHblii
pecypc "KoHCynbTaHT CTyaeHTa" SBSeTCS 3aNeKTPOHHOM 6ubnmoTteyHol cuctemoli (96C), npenocTaBnsitoweid 4oOCTyn
yepes ceTb VIHTEepHeT Kk y4uebHo nntepatype 1 OONONHUTENIbHBIM MaTepuanam, NpuobpeTeHHbIM Ha OCHOBAHUM NPSMbIX
[LOroBOPOB ¢ npasoobnanartensiMu. MNofHOCTbIO COOTBETCTBYET TPeboBaHMSIM doeiepanibHbIX FOCYAaPCTBEHHbIX
obpa3zoBatefbHbIX CTaHLaPTOB BbiClEro 06pa3oBaHns K KOMMNEKTOBAHNIO BUBNNOTEK, B TOM YUCNE 9NEKTPOHHBIX, B
yacT OOPMUPOBAHNS CDOHLOB OCHOBHOW 1 [OMONHUTENBHOW NUTEPATYPLI.

11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunianHe (Moayo)

OcBoeHune ancumnnuHbl "MIoHHO-NnasMeHHas TexHuka n texHonornm” npennonaraet Cnonb3oBaHMe cnenyruwero
mMaTtepnanbHO-TEXHUYECKOro obecneyeHus:
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Mporpamma oucuunnmHbl "MIoHHO-NNa3MeHHas TexHrka n TexHonormun”; 13.03.02 SnekTposHepreTnka 1 9NeKTPOTEXHNKA; OOLEHT, K.H.
(moueHT) Ncpacdpmnos O.U.

MynbTMeouiitHas ayautopusi, BMECTUMOCTbIO Bonee 60 Yenosek. MynbTMeauiiHas ayantopus COCTOUT 13
WHTErPUPOBaHHbIX MHXEHEPHbIX CUCTEM C €OMHOW CUCTEMOW YNPaBAEHUs, OCHALLEHHas COBPEMEHHbLIMU CPELACTBAMM
BOCMPOW3BEAEHNS 1 BU3yanm3auum noboi Buaeo u ayano nHpopMaLmm, NonyyeHnst U nepenadm anekTpoHHbIX
[OKyMEHTOB. TrvnoBas KoMnaekTaums MynbTUMENAHON ayaAUTOPMU COCTOUT M3: MybTUMEOUAHOMO NPOEKTopa,
ABTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, aKyCTUYECKOW CUCTEMbI, @ TakXe MHTEPaKTUBHOM TPUOYHbI
npenonasaTens, BKAoYaWen Ta4-CKpH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEePCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdepeHL-MNKpOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHns obopynoBaHneM, nHTepdoeiicol noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens sSBNSAeTCS KNOYEBLIM 3NIEMEHTOM yNpaBneHNs, 06 beANHSIOWMUM BCE YCTPOMCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM paboynM MecToM npenonasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIErko ynpaensiTb BCEW CUCTEMOW, HE OTX0AS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHSATNS,
npe3eHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUAbl ayAUTOPHO Harpyskim obydatolmxcs B yAo6HOR 1 [OCTYMHOM
LNsl HUX (OOPME C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00Y4YEHMs, B TOM YAC/E C UCNONb30BAHNEM B
npoLiecce 0byyeHns BCEX KOPMOPaTMBHbIX pecypcoB. MynbTuMeonitHas ayiMTopus TakXe OCHaLLeHa WMPOKOMONOCHbIM
JLOCTYMNOM B CETb UHTEPHET. KOoMNbloTepHOE 060pyi0BAHMEM UMEET COOTBETCTBYIOWEE NULIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

KomnbloTepHbIi knace, npeactaensiowmii coboli paboyee MecTo npenonasatens u He meHee 15 paboymx mect
CTYLEHTOB, BK/HOYAIOWMX KOMNBIOTEPHbIA CTON, CTYN, MEPCOHAbHbIV KOMMbIOTEP, IMLEH3NOHHOE MPOrpamMMHOE
obecneyeHune. Kaxablii KOMNbOTEP UMEET WNPOKOMONOCHLI OOCTYN B ceTb VIHTepHeT. Bce KoMMbloTepbl NOOKIOYEHbI K
KoprnopaTtuneHOW KomnbioTepHon cetn KDY n HaxogaTcs B €4MHOM LOMEHE.

CneumnannsmpoBaHHas naboparopus ocHalleHa 06opynoBaHMeM, He0OX0AMMbIM N5 NPOBeAeHUs nabopaTtopHbix paborT,
NPaKTUYECKMX 3aHSATUIA 1 CaMOCTOSTENbHOM paboThbl N0 OTAENbHBIM AUCLUMIMHAM, a TakXe NPakTUK 1
Hay4Ho-nccneposatensckol pabotel obyyalowwmxcs. Jlabopatopus paccyMTaHa Ha 0OHOBPEMEHHYIO paboTy
oby4alowmxcs akagemMmyeckoin rpynnel 1Mbo noarpynnbl. 3aHATUS NPOBOASTCS NOL, PYKOBOACTBOM COTPYAHMKA
YHUBEpCUTETA, KOHTPONMPYIOLLErO BbINOSHEHME BMAOB y4ebHOM paboThl 1 cobnofeHne npasun TexHUkM 6e3onacHocTy.
KayecTBeHHbI 1 KONMYECTBEHHbIN cocTaB 060pYL0BAHUS 1 PACXOAHBIX MATEPUAIOB ONPeLensieTcs CneLnguKon
0bpa3zoBaTenbHbIX MPOrpPamMm.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| UHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobxo0aMMoCTN B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyouwme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPopMaLnm o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3nnYHbIX NoNb30BaTenei;

- CO30aHNe KOHTEHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/inyHbIX BUOAX 6e3 noTtepun oaHHbIX WK CTPYKTYpPbI,
npenycmMoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/IH TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHns KOHTEHTOM C KnaBuaTtypbl;

- CO3[4aHve BO3MOXHOCTEW AJis 06y4atomMxcsl BOCMIPUHUMATL OLHY W Ty XXE MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMI CyXa NOMyYani MHGOPMALIMIO BU3YaribHO, C HAPYIUEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHUIA, CDOPMUNPYEMBIX
OVUCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin U CUMYNSLUOHHBIX
TEXHONMOIMIA;

- MPUMEHEHVE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTMIA 4N Nepeaayn MHGopMaLum, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboTbl 0By4arolwerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A5 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOAENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4Y€eHUs!, NPOBELEHUS CEMUHAPOB, BBICTYM/IEHUS C AOKNALAMU U 3aALNTbI BEINOSHEHHBIX paboT,
NPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHre AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs opraHmM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIXNTENIbHOCTU caa4m oby4atowmMcst UHBANNOOM UK NINLOM C OrPaHNYeHHbIMU BO3MOXHOCTSIMI
3[00p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOOONXUTENNbHOCTU COoa4n 3a4yéTta nnn aK3ameHa, nposoaovnMoOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONMXNTENIbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npu 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.
Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnsaMu GIrOC BO u y4ebHbIiM nnaHom no HanpasneHuto 13.03.02

"OneKkTposHepreTrka 1 aNeKTPoTEXHMKA" U MPOOUI0 NOATOTOBKM BbiCOKOS(hEKTUBHBbIE NNa3MEHHbIE U Na3epHbIe
NPOLIeCChl B 3/IEKTPO3HEPIETUKE .
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