Mporpamma omcuunnmHbl "OCHOBbI BAKYYMHOW 1 KpUoreHHoi TexHukun"; 03.03.03 "Pagnodusnka’.

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

MHCTUTYT comamnku

FAsCag

.~'n no oﬁ £ .' &NbHOI feATenbHOCTH KOY

; T

ﬂ{) KeY)

nognucaHo 3ﬂeKTp0HHO-LlMCppOBOV7 noannucero

I'Iporpamma AUNCLUUMNINHDbI
OCHOBbI BaKyyMHOW U KPUOrEHHOW TEXHUKWN

HanpasneHue nogrotosku: 03.03.03 - Paanodmanka
Mpodpnnb NOAroTOBKMW: HE NpeaycMOTPEHO

Keanndprkauus seinyckHrka: 6akanaep

®dopma obyyeHns: o4Hoe

S3blk 0By4eHMsI: pycCKul

"on Havana obyyeHns no obpazoBatenbHoi nporpamMme: 2016

- DAEKTPOHHEBH
Il YHHBEPCH T
AR £ OFMALMOHHO AHATVTAMECHAR CHICTEMA Ky
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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy amvcuunnuHel paspabdotan(a)(n) HavanbHUK ynpasneHus Knoukos A.B. (YnpasneHue
Hay4Ho-uccnegosartenbckomn gearensHoctu, KOY), klochkov@gmail.com

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

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

LWndop PaclumndppoBka
KOMneTeHLu npuobpeTaeMoin KoMNeTeHLUN
OrK-1 CNocoBHOCTbLIO K OBNadeHuo 6a30BbIMY 3HAHUSMKU B 061aCTU MaTeEMaTUKKN U

eCTeCTBEHHbIX HayK, X NCNONb30BaHUIO B I'IpOCpGCCVIOH:’:U'IbHOVI 0eAaTeNibHOCTH

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

TeopeTnyeckmne OCHOBbI, OCHOBHbIE MOHATUSA, TEPMUHOJONMIO, 3aKOHbI BaKYYMHOW N KPUOTEHHON TEXHWKM;
NMeTb NpencrtasfeHne o0 COBpeMeHHOM COCTOAHUK 3TOrro pasaena TexXHUKN;

O6nanatb 3HaHUSMM O NPUMEHEHUN HN3KUX N CBEPXHU3KUX TeMnepaTtyp, BbICOKOro 1 CBepPXBblCOKOro Bakyyma,

JonxeH ymeTtb:

OpPUEeHTMPOBATLCA B COBPEMEHHbLIX METOAAX NONy4YeHNA N n3MepeHnsa HU3KUX N CBePXHU3KUX TeMnepartyp, NOHMMaTb
domnanyeckne NpUHLUKUNLI, nexalyme B OCHOBE Kax,aoro n3 MeTonos;

OpPVEeHTMPOBATLCA B COBPEMEHHbIX MeTo4ax Nony4eHns BbICOKOrO 1 CBEPXBbICOKOr0o Bakyyma, NoHUmMaTb ousmnyeckme
npuHUKMNbl, nexatwme B X OCHOBE,

JlonxeH Bnanetb:

NPaKkTUYeCKMMMN HaBblkamMm B paboTe C KPMOTreHHbIMU XUAKOCTSMU, HU3KOTEMMNEPATYPHLIMU TEPMOMETPAMY,
BaKyymMmeTpamu, BakyyMHOI TEXHNKOW

LonxeH 0eMoHCTpUpPoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

pewartb npakTuyeckne NpobneMbl SKCNEPUMEHTANbHON (ON3UKM CBA3AHHBIE C NMPUMEHEHVNEM BaKYYMHOI 1 KPUOreHHOM
TEXHUKM
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2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkNtodeHa B pasgen "B1.B.AB.4 OucumnnuHbl (Mogynn)" OCHOBHON NPOhECCUOHANBHOW
obpasosatenbHol nporpammbl 03.03.03 "Paguodmranka (He NpedyCcMOTPEHO)" M OTHOCUTCS K AUCLUMNMHAM MO BbIOGOPY.
OcBauBaeTcs Ha 3 Kypce B 5 cemecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUEeM KONMYEeCTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENbHYIO
paboty obyuarowmxcs

Obwas TpynoeMKOCTb AUCLMUMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eaMHML(bI) HA 72 Yaca(oB).

KoHTakTHasi paboTa - 54 yaca(os), B TOM 4ucne nekuun - 18 yaca(os), npaktuyeckue 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 36 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 18 4aca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNVHLIL: 3a4eT B 5 cemecTpe.

4. CopepXxaHue oUCUUNNUHbI (MOAYNSA), CTPYKTYPUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMmnyeckmx yacos un BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl 1 yachl
KOHTaKTHOW paboTbl,
Paspenbl oucuvnnvHbl / MX TPyAOEMKOCTb CamocrosiTenbHasi
N monyns CemecTp (B yacax) pa6ota
MpakTuueckmellaboparopHble
Jlekumm 3aHATUA pabortbl
Tema 1. BeeneHue. KoHuenuun
1.|Bakyyma v Temneparypbil. 5 6 0 12 6
TepMoaMHaMMYeCKre 3aKOHBI.
Tema 2. OCHOBbI KPUOTrEHHO
2. TEXHWKMU. 5 6 0 12 6
3. Tema 3. OCHOBbI BaKyyMHON TEXHWKMN. 5 6 0 12 6
NToro 18 0 36 18

4.2 CopepxaHue aucUUMNIUHLI (MOBYNSA)
Tema 1. BeegeHue. KoHuenuun Bakyyma v Temneparypbl. TepMoauHammyeckue 3akoHbl.

BeeneHve B npeamet. dunocodus 1 KoOHUeNUns sakyyma u temnepartypbl. OCHOBHbIE TEPMOANHAMUNYECKNE 3aKOHbI.
Kpatkas nctopms KpMoreHHow 1 BakyyMHOW TEXHUKW. MeToabl Nony4eHns (OXKNXEHNS) KPMOTeHHbIX XunakocTei. Nepeoe
oxumxeHue renus. CospemeHHble oxmxuntenn. CBoricTea TBEpAbIX TeN (ANSNEKTPUKN, NPOBOAHWNKN, CBEPXMPOBOAHMKM)
npv HU3KNX Temneparypax.

Tema 2. OCHOBbI KPUOr€HHOWN TEXHUKM.

®Duanyeckne 0CHOBbI KPUOreHHON TexHMKN. OCHOBHbIE KPUOreHHble XunakocTn. CBOMNCTBA XUAKOro renus-4 n renus-3.
MeToabl NONYyYEHNS HU3KKX U CBEPXHU3KUX Temnepatyp. OCHOBbI U NPUHLUMMbLI TepMoMeTpun. [NepBryHbIE 1 BTOPUYHbIE
TepmomeTpbl. Kanmbposka BTOPUYHbIX TepMOMeTPOB. OCOBEHHOCTV TEPMOMETPUM NPU CBEPXHU3KKX TEMNepaTypax.
MocnenHwii Nporpecc B KPMOreHHOW TEXHUKE.

Tema 3. OCHOBbI BaKyyMHOM TEXHUKW.

Dr3nyeckne 0CHOBbLI BAKYYMHOI TEXHVKW 1 METOLbI MOMy4YEeHMUs BbICOKOrO M CBEPXBBLICOKOr0 Bakyyma. duanyeckre
MPUHLMNBI, 3aN0XEHHbIE B OCHOBY MOMYYEHUS Pa3HbIX cTerneHel Bakyyma. Cnocobbl N3MEpPeEHNs BakyyMa, MaHOMETPbI.
MpsiMble 1 HenpsiMble cnocobbl. TuMbl 1 BUALI MAHOMETPOB. MaHoMeTpryeckas wkana v onanyYecKkne NPYHLMUMLI.

5. NMepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOSITeNbHON paboTbl o6yyatoLmMxcs no
AucuunnuHe (Moaynio)
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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 ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta
OcCHOBbI renneBoro TedenckaHus : Metogudeckoe nocobve - http://repository.kpfu.ru/?p_id=73016

CoBpeMeHHble MeTobl Moucka HerepMeTUYHOCTEN BaKyyMHbIX U KPUOTrEeHHbIX CUCTEM : MeToamyeckoe nocobue -
http://repository.kpfu.ru/?p_id=73729

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKNtOYaeT oUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMS KOMMETEHUWN, B TOM YMCIE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OueHOYHble
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B doHAae oLeHO4YHbIX CPeacTB COAEPXMUTCS cnepyowas nHgopmaums:

- COOTBETCTBME KOMNETEHLMIA NNaHUPYEMBIM pedynbTatam 06y4eHUs No LUCLUMNANHE (MOLYNIo);

- KpUTEPUU OLIEHNBaHNS CPOPMUPOBAHHOCTY KOMMETEHLINIA;

- MexaHu3M (OopMUPOBaHUNS OLIEHKW MO ANCUMMAVHE (MOZYNio);

- onMcaHve nopsaaka NnpUMeHeHUs 1 Npouenypbl OLEHUBAHNS ANS KaXA0ro OLEeHOYHOro CPeacTsa;
- KpUTEPUM OLIEHMBAHNS L1 KaXA0ro OLEHOYHOro CpeacTsa;

- cooep>XaHune OLUeHO4YHbIX CpencTs, BKO4Yas TpGéOBaHVIﬂ, npenbsasBnseMble K OEencTBuam o6y'-|a|ou4v|xcs|,
OEMOHCTpUpyembIM pe3ynbtaTaMm, 3a0aHns pasindHblX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMNAUHBI (MOLYNO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNMHBI (MOAynst)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3y4eHrne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4atoWwmnMcsl B OOHOM U3 ABYX BapuaHToB (MM60 B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbCckum bruneTam B COOTBETCTBUM C NpaBunamu nonb3osaHus HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHNUS OOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNM 00yHaIOLWLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCMONb30BaHMM NEeYaTHbIX U3LaHWA BONNOTEYHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no ProcC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxooro u3 n3gaHunini OCHOBHOWM nuTepaTypbl  He meHee 0,25 ak3emnngapa AONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW W [OMNONHUTENBHOMN Y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMNAVHBI (MOayns),
Haxonmutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AuCUMNAVHbL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu sanekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNeKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX ANs
OCBOEHUS1 AUCLUMNMIUHBI (MOaYIIs)
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Bose-Einstein condenasation - http://www.colorado.edu/physics/2000/bec/

Kurt Lesker company - http://www.lesker.com/newweb/index.cfm

Leak detection - http://www.desy.de/~ahluwali/technicalnotes/2007_03.pdf

Nobel Laureates in Physics - http://nobelprize.org/nobel_prizes/physics/

The temperature of a Vacuum - http://van.physics.illinois.edu/ga/listing.php?id=1046

Vacuum Physics and Technology - http://zumbuhllab.unibas.ch/pdf/talks/MansVacuumNotes.pdf
Vacuum technology by Pfeiffer - http://www.pfeiffer-vacuum.com/know-how/container.action

9. MeToguyeckme ykasaHus ons 06yyaroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekunn CTy,EI,eHTbI 0653aHbl nocellaTh BCe NEKLMOHHbIE 3aHATUSA. Ha 3aHATMAX He0HX0AMMO BECTU KOHCMEKT
nekunii. HeobxoAnMMo aKkTMBHOE y4acTtme B O6cy)K,£l,eHI/II/I. an/IBeTCTByeTCﬂ 3a0aBaTtb BOMpPOCHI
NEeKTopy No TeMe nekuunn. Takxe B KOHLE Kax 1ol nekumm HeobxoanMMo 3anmncatb BOMPOCHI K
CaMOCTOATENbHOM pa60Te. rlpl/IBeTCTByeTCﬂ K nocnenyouwmnm nekumam npoeecTt npensaputesibHoe
OCBOEHMEe TeMbl 1 NOAOroTOBUTb BOMPOCHI.

nabopatopHbie| CTyneHTbl 06513aHbl Nocelatsb Bce nabopaTopHble 3aHATWS, MPELYCMOTPEHHbIE Y4ebHbIM nnaHoM. Ha

paboTbl NPaKTUYECKMX 3aHATUSIX TaKXXe HEOBXOLMMO UMETb ¢ COBOI KOHCNEKT nekuuii. Tembl nabopaTopHbIX
paboT pasgatoTcs 3apaHee 1 K H1UM Heobxoammo nogrotoButcs. MNpw BeINOAHEHNM NabopaTOPHbIX
paboT HeobxonmMo cobnofate TexHKKY 6esonacHocTh. Bece akcneprMeHTanbHO N3MepeHHble
napameTpbl ¥ BENMYUHBI TILATENbHO 3aMUCLIBAIOTCS B OTAENbHbIA XypHan. Mocne 06paboTkm
pe3ynbTaToB ¥ PeLeHNs NOCTaBNeHHOW B nabopaTopHoi paboTe 3a4aqv CTyAeHTbl OCPOPMASIOT OTHET
B BUZE NpeseHTauum.

camocTtosi- | CamocTosiTenbHasi paboTta CTyLeHTOB NpY OCBOEHMU Kypca SIBNSIETCS HEOTbEMIEMOI HacTbio
TenbHas nporpammbl. 15 ycnewHoro yceoeHus aucumnnmHel Tpebyetcst cuctematudeckas pabota ¢
paboTa COBPEMEHHO NTepaTypoi 1, B 0coOBEHHOCTW, MHTEPHET pecypcamu. JlnTepartypa Ha aHrMMncKoM

4a3blKe, Kak

npaewuno, bonee coBpeMeHHast U MHpopMaLMs, cofepXallascs B Heil akTyanbHa.

B kayecTBe NHTEpHET-NoNCKoBUKa pekomeHayetcs http://www.google.com. NonckoBol 3anpoc

pekomeHayeTcs oopMMPOBaTh Ha aHIMUACKOM A3bIKE.

3auet MNpun NOAroToBKe K 9K3aMeHy Unn 3a4eTy HeobXoaMMo UCMONb30BaTh TakXe Kak U Npu NoAroToBKe K
KOHTPONbHbIM paboTaM BeCb 06BEM 3HAHUI, NMONYYEHHbBIX B XOA€ BbINONHEHUS Kypca.
HenocpeLCTBEHHO Ha 3a4eTe UKW aKk3aMeHe CTyAeHTY NPefoCTaBNseTcsl BpeMs )il MOArOTOBKM, BO
BPEMS KOTOPOro 3anpellaeTcs Nonb3oBaTbcs No6bIMM MaTepuanam, KpoMe CripaBoYHbIX. Bo Bpemst
oTBeTa npenoaasaTento Heo6X0AMMO OTBETUTb Ha BOMPOCHI, 3aAaHHbIe 471 NpeaBapuTenbHOM
nonrotoeku. Mocne otBeTa, CTyAeHTY MOryT ObiTb 3a4aHbl AONONHUTENbHBIE BOMPOCH! M3 Nt060ro
pasnena kypca.

10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHOJNOIMIM, UCMOJb3YEMbIX MPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKaUYas nepeyeHb NporpaMMHOro obecrneyeHust U MHGOOPMAaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALIMOHHBIX TEXHONOI WA, MCMOMb3YEMbIX NMPU OCYLEeCTBNEHUN 06pa3oBaTeibHOro npoLecca no
OMCUMMMHE (MOAYNto), BKIOYAs MepeyeHb NporpamMMHOro obecneyeHns n MHGOPMAaLMOHHbBIX CMPABOYHbIX CUCTEM,
npeacTasneH B MpunoxeHun 3 k paboyei nporpamme AUCUUNANHBI (MOAYNS).

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

MatepuanbHo-TexHn4Yeckoe obecneyeHne obpas3oBaTenbHOrO NpoLecca no LUCLMMAMHE (MOLYNio) BKNIOYAET B cebs
cnenywuwmne KOMNOHEHTbI:

MomelleHnst ofisi CaMOCTOSITENbHOM PaboThl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELNann3npoBaHHoi Mebenbto (CToNMbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOAK/IIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp AN pacrneyvatku pa3aaToyHbIX MaTepranos.
MynbTMeguiiHas ayoutopms.

CneumanusmpoBaHHas nabopatopusi.

CneuvanunsmposaHHas nabopaTopusi.
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12, Cpeﬂ,CTBa apgantauumv npenogasaHusl ogUCUNMNIUHDbI K I'IOTpeﬁHOCTﬂM 06y'-|arou.|.uxca UHBaNUQooB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heobx0OMMOCTV B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLnUm 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIU 300P0BbA:

- cO3aaHve TEKCTOBO BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbIE (POPMbI, yO0OHbIE NS PA3NNYHbIX NOfb30BaTENEN;

- CO3[aHne KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpb,
npenycMoTPeTb BO3MOXHOCTb MacwTabypoBaHus Tekcta u n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNpaBieHNs KOHTEHTOM C KnaBuatypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLmMxcsl BOCIPUHUMATb OLHY M Ty XX€ MHOOPMaUMIO U3 PasHbIX MCTOYHIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYWEHWUAMI Clyxa NOoNMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACcTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OMCLMMIMHOM, 3a CHET aNlbTepHATUBHbBIX CNOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILIMOHHBIX
TEXHONOIMIA;

- MPUMEHEHNEe ANCTaHUMNOHHBIX 06pa3oBaTenbHbIX TEXHONOMUIA ANs nepeaady MHopMauum, opraHn3aumm pasnmyHbIX
oOpPM MHTEPaKTMBHOW KOHTAKTHOM paboTbl oby4yatolwerocs ¢ npenonaeaTeneM, B TOM Yncne BebnHapoB, KOTopble MOTyT
6bITb NCMONb30BaHbI AJ151 MPOBEAEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMMOLENCTBNS BCEX Y4aCTHUKOB
ONCTaHLUMOHHOrO 06y4eHns, NPOBELEHUS CEMMHAPOB, BBICTYMNEHNS C AOKNaAaMN U 3aLWUTbI BbIMONHEHHbIX paboT,
NpoBeaeHNs TPEHNHIOB, OpraHM3aunn KONeKTMBHO paboThbl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA 4N OpraHnu3aLmmn OopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpOns;

- yBenndeHne npononxXmnTenbHoOCTh coayn 06y'-|a+ou4v|M09| MHBANMOOM UNN NNLIOM C OrpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbSA hopM I'IpOMe)KYTO‘-IHOI7I arTectaunm nNno OTHOLWEHUIO K yCTaHOBﬂeHHOI7I NPOAOIXXUTENIbHOCTUN NX caa4vun:

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

- NPOOONXNUTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnsamMm ®IrOC BO n yuyebHbiM nnaHom no HanpasneHuto 03.03.03
"Paguodomamnka” n npoomno NnoaroToBkM "He NpenycCMoTpPeHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.4 OcHOBbI BaKyyMHO 1 KPUOreHHOM TeXHUKYN

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 03.03.03 - Paanodumavka

Mpodomnb NOAroTOBKN: HE NPeayCMOTPEHO

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2016
OcHoBHas nuTeparypa:

1. Barikos, 0.A. ®u3nka KOHOAEHCUPOBAHHOIO COCTOAHMS. [OnekTpoHHbIA pecypc] / HO.A. Baiikos, B.M. KyaHeLos. -
OnekTpoH. AaH. - M. : iapatenbcTtBo 'Jlabopatopus 3HaHuid', 2015. - 296 c. - Pexunm poctyna:
http://e.lanbook.com/book/70766

2. bepkuH, A.B. duranyeckne ocHoBbI BakyyMHoW TexHuku/bepkuH A.b., Bacunesckuin A.W. - Hosocwnb.: HI'TY, 2014. -
84 c. - Pexunm goctyna: http://znanium.com/catalog.php?bookinfo=546221

3. BakyymHas TexHuka: YuebHoe nocobue / A.H. MNonos. - M.: HALL NHdopa-M; MH.: Hos. 3HaHue, 2012. - 167 c. - Pexum
noctyna: http://znanium.com/catalog/product/317368

4. Hosukos, N.N. TepmoanHamuka. [SnekTpoHHbI pecypc] - 9nekTpoH. aaH. - CI6. : NlaHb, 2009. - 592 c. - Pexum
noctyna: http://e.lanbook.com/book/286

5. WewwH, E.M. BakyyMHble TexHonorun: Y4ebHoe nocobue / E.M. WewwuH. - JonronpyaHeiii: MHTennekt, 2009. - 504 c.-
Pexum poctyna: http://znanium.com/catalog.php?bookinfo=194315

JdononHutenbHaa nuteparypa:

1. ®punw, C.3. Kypc obwein consukn. B 3-x 11. T.1. dusnyeckme ocHoBbl MexaHuku. MonekynsipHas gousmka. KonebaHus
W BOMHbI [DNEKTPOHHBIA pecypc]: yuebHuk / C.93. dpuw, A.B. Tumopesa. OnekTpoH. aaH. CaHkT-Metepbypr: NaHb, 2009. -
480 c. - Pexxnm poctyna: https://e.lanbook.com/book/416

2. 3ucmaH, I".A. Kypc obwei gouanku. B 3-x 11. T.1. MexaHunka. MonekynspHas dpuauka. KonebaHus n BOnHbI.
[SnekTpoHHbIl pecypc] / I.A. 3ucmaH, O.M. Togec. - AnekTpoH. aaH. - CI6. : JlaHb, 2007. - 352 c. - Pexum gocTyna:
http://e.lanbook.com/book/505

3. CaBenbes, U.B. Kypc obwein gousmkn. B 5-1 11. Tom 3. MonekynsipHas omavka u TepMoLmHaMuka. [OneKTpoHHbIN
pecypc] - AnekTpoH. gaH. - CM6. : NMaHb, 2011. - 224 c. - Pexxum goctyna: http://e.lanbook.com/book/706

4. NorvHog, B.C. Mpumepbl 1 3apayn no TennoMaccoobmeHy. [9nekTpoHHbIii pecypc] / B.C. NornHos, A.B. KpaiiHos, B.E.
tOxHoB, [.B. ®eoKTUCTOB. - DNEKTPOH. faH. - CI6. : JlaHb, 2011. - 256 c. - Pexwum goctyna:
http://e.lanbook.com/book/1553

5. MiBaHoB, W. BakyyMHbIi NpakTrkyM: yiebHo-meToanveckoe nocobmbue / MeaHos W. - PocToB-Ha-[oHy:3natenscTeo
OdDY, 2009. - 56 c. - Pexxum poctyna: http://znanium.com/catalog.php?bookinfo=553467

6. Oemuxos, K.E. BakyymHas TexHuka: cnpaBoyHuK. [OnekTpoHHbI pecypc] / K.E. Oemunxos, 10.B. Mandunos, H.K.

HukynuH, V.B. ABTOHOMOBA. - 9NeKTPOoH. AaH. - M. : MawunHocTpoeHue, 2009. - 590 c. - Pexum poctyna:
http://e.lanbook.com/book/723
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.4 OcHOBbI BaKyyMHO 1 KPUOreHHOM TeXHUKYN

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

Hanpasnenue nogrotosku: 03.03.03 - Paanodumavka
Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

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