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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpaMmy IUCIMIUTHHEL pa3padoTai(a)(u): DomeHT, K.H. (1oueHTt) Anakimua E.M. (Kadeapa KBaHTOBO 3JIEKTPOHUKA U
PaaMOCIEKTPOCKOITNH, Briciiast mKkosa knbepdru3niecknx CUCTEM U MPUKIIaaHON eKTpoHukn), Egor. Alakshin@kpfu.ru ;
BeIyLLMI Hay4HbIA COTPYAHUK, K.H. (JoueHT) FOcynos P.B. (HIJI I'erepocTpyKTyphl 1)1 HOCTKPEMHUEBOMN SJIEKTPOHUKHY,
Nucruryt ¢pusukn), Roman. Yusupov@kpfu.ru

1. IlepedyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIIME QUCIWIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIIU npuoodperaemMoii KOMIeTeHIUH
[K-2 ["0OTOBHOCTb IPOBOJUTH KCIEPUMEHTAJIbHBIE UCCIEJOBAHUS 110 CUHTE3Y U aHAIU3Y
MaTepraIoB U KOMIIOHEHTOB HAHO- M MUKPOCHCTEMHON TEXHUKU

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

TEOPETHUYECKIE OCHOBBI, OCHOBHBIE TIOHSATH S, TEPMUHOJIOTHIO, 3aKOHBI BAKYYMHOW TEXHUKHU; UMETh MPECTaBICHAE O
COBPEMEHHOM COCTOSIHMHM 3TOrO paszjiesia TexHuku; O0aiaTh 3HAHUAME O IPUMEHEHUH BBICOKOTO U CBEPXBBICOKOTO
BaKyyMa;

HokeH yMeTh:

OPUEHTHPOBATHCS B COBPEMEHHBIX METOaX MOJTyYeHHs BHICOKOTO U CBEPXBBICOKOTO BaKyyMa, IOHIMATh (pr3mdecKre
TIPUHIIAITBL, JIeXKAIIFe B UX OCHOBE;

JlomxeH Bl1aaeTh:

MPAaKTUYCCKUMU HABbIKAMU B pa60Te C BaKYyMMETpaMHu, BaKyyMHOfI TEXHUKOH U TeYeHCKaTeISIMU

IIOJI)KCH AEMOHCTPUPOBATDH CIOCOOHOCTh ¥ TOTOBHOCTD:

pemaTthb IMpakTUICeCKUe HpO6J’IeMI)I 3KCHepI/IMeHTaJILHOﬁ CI)I/BI/IKI/I CBA3aHHBIC C IPUMEHECHUEM BaKyyMHOfI TEXHUKH

2. MecTo nucuumJauabl (Moayas) B ctpykrype OIIOII BO

Hauaast qucnuruivHa (MOayJb) BKoveHa B pazgen "B1.B.JIB.02.01 Jucturuimas (MOaysm)" OCHOBHOM NMPOodecCHOHATFHON
obOpazoBarenbHol nporpammsl 28.03.01 "HaHoTexHOMOrMM U MUK pocUcTeMHast TexHuKa (CHHTE3 U AMarHOCTHKA
HAHOMATEPUAJIOB, KOMIIOHEHThI MUKPO- U HAHOJIEKTPOHHOW TEXHUKU)" U OTHOCHUTCS K AUCLUILUIMHAM 110 BhiOOpy yactu OITOIT
BO, dopmupyemoit yuacTHUKaMu 00pa30BaTeIbHbIX OTHOILIEHHH.

OcBauBaercs Ha 4 Kypce B 8 cemecTpe.

3. O0beM aquCHUNIMHBI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJNYeCTBA YaCOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnogasareieM (10 BHAaM Y4eOHbIX 3aHATHII) H HA CAaMOCTOSITEIbHYIO
padoTy obyuarommxcs

OO011ast TPyI0OEMKOCTh JUCIMILUIMHBI COCTaBIsAeT 3 3a4eTHhIX(bie) enuHuIl(bl) Ha 108 vaca(os).

KonraktHast pabota - 67 yaca(oB), B TOM 4KCIIe JeKiuu - 22 yaca(oB), MpakTUIeCKue 3aHsTus - 34 yaca(oB), 1abOpaTOpHbIe
padotsl - 10 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboThl - 1 yaca(oB).

CamocrositenbHas padota - 41 yaca(oB).
Kontposns (3auér / sx3amen) - 0 yaca(oB).
dopma MPOMeEKYTOUHOTO KOHTPOJISI JUCLIMIUIMHBL: 3a4€T B 8 cemecTpe.
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4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThI, Camo-

HX TPYJ0EMKOCTb (B 4acax) cTOs-

N Pazgeant qucuumimnnb / Ce- lexmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 60Ta

Tema 1. Beenenue. Konuenuus Bakyyma.
1. [TepmopmHamMuveckue 3akoHbl. KpaTkas ucropus 8 6 0 9 0 3 0 10
BaKyyMHOI TEXHUKH

2 Tema 2. Buapl v TUIbI BAKYYMHBIX HACOCOB, BU/Ibl U

8 6 0 9 0 3 0 10
PEKVMBI OTKAYKH
3 Tema 3. IIpuHIMITBI U3MEPEHUS BaKyyMa, BUIbI U ] 5 0 g 0 > 0 10
THUITBI MAHOMETPOB
4. Tema 4. PeanbHbie BaKy}:MHbIe cucreMsbl. Teun. ] 5 0 3 0 ’ 0 1
OrtrazoBka. ITouck Teuent
I1Toro 22 0 34 0 10 0 41

4.2 Coaep:xaHue JUCHUILIMHBI (MOIYJIs1)
Tema 1. BBenenne. Konnenmmus Bakyyma. Tepmoanaamnyeckne 3akonbl. KpaTkast ncropus BakyyMHO# TeXHUKHA

Bgenenne. Konnemms Bakyyma. Onpenenenue Bakyyma. Bunsl Bakyyma. TepmoanHamMudeckue 3akoHbl. Kpatkast ucropus
BaKyyMHO# TeXxHUKH. Tunbl motokoB. Yncno PeriHonbaca, mapamerp Kuyacena. Ctatiuctiyeckasi OTKadKa.

Tema 2. BI/IJII)I U THIIBI BAKYYMHBIX HACOCOB, BUAbI U PE€KUMbI OTKAYKH

Buzp! 1 THITBI BAKYYMHBIX HACOCOB. MacsiHHbIe U Oe3MacisiHble Hacochl. PopBaKyyMHbIE HACOCH ¥ HACOCHI BBICOKOTO
Bakyyma. [Inactunyaro-poropHbie Hacochl. [TopiiHeBblie Hacochl. MemOpaHHble Hacochl. TypOoMoJIeKyIsipHbIe HACOCHI.
Huddy3ronnbie Hacockl. BuHTOBBIE Hacochl. AcOpOIMOHHbIE Hacochl. I eTTepHble Hacockl. KproHacochl.

Tema 3. IlpuHOUNBI H3MepeHNs BAKyyMa, BU/IbI H THIIHI MAaHOMETP OB

[Mpunnune! n3mepenus Bakyyma. I[Ipsmvsie 1 HeripsiMble MaHOMETPHI. Busibl 1 THITBI MaHOMETPOB. MexaHW4IecKHe, EMKOCTHBIE,
TepMOMapHbIe, NOHM3ALNOHHBIE MAHOMETPBI. [[pyrue THITHl MaHOMETPOB.

Tema 4. Peanbublie BakyyMHble cuctembl. Teun. Otrazoska. Ilouck Teueit

PeanbHbie BAaKYYMHBIE CUCTEMBI. Ortkauka 9KCH€pI/IM€HTEUII>H0171 BaKyyMHOfI KaMephbI - MOCIIEN0BATEIIbHOCTD HCﬁCTBHﬁ.
HcTtounuku 3arpsAA3HEHUA BAKYYMHbBIX CUCTEM. Teun. HpI/IHHI/IHI)I TCUCHUCKaHUA. BI/IIILI Y TUIIBI TeuencKkartesen. I eneBblit
TEUYCHUCKATEJIb.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCcIeYeH s JJIsi CAMOCTOATEJbHON Pa60ThI 00yJaIOIUXCS M0
U CIHILIIHE (MOIYJIIO)

CamocrosTesbHas padoTa 00yYaIOIIMXCs BBIIOIHSETCS MO 331aHUI0 U IPH METOOUYECKOM PYKOBOJACTBE NperofiapaTesis, HO 6e3
€ro HeMoCPeACTBeHHOro yyactust. CamocTosiTesnbHast padoTa MoApasAenseTcs Ha CaMOCTOSTEbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO paboTy. CaMocTosTe bHAs padoTa 00yJaIOIMXCs BKIIOYALT KaK MOJIHOCTHIO
CaMOCTOSITEJIbBHOE OCBOGHHE OTIEIIBHBIX TeM (pa3zieioB) TUCHUILIMHBI, TaK U IPOPaOOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOSTENbHOM paboThl 00yJaloIrecs YNTAIOT U KOHCIIEKTUPYIOT Y4eOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHUs1, HANIPABJICHHbIC Ha 3aKpeIIeHNe 3HAaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO 10 JUCIUILIMHE.
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OpraHu3arysi CaMOCTOSITEeTbHON paboTHl 00YJAIOIIUXCS periIaMeHTUPYETCs] HOPMATUBHBIMU TOKYMEHTAMM,
yueOHO-METOJMUYECKON JIMTEPATY PO ¥ SJIEKTPOHHBIMY 00pa30BaTeIbHBIMU PECypcaMu, BKITIOYAS:

IMopsimok opraHU3alMK U OCYIIECTBIEHUs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, POrpaMMaM MarkucTpaTypsl (YTBEpK/IEH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOTHI CTY/ICHTOB BBICIIVX YUeOHBIX 3aBeICHU"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmin)
(penepasbubIil yHUBEpCHTET"

IpaBuna BHyTpeHHEro pacrnopsjka eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTe/IbHOTO YUPEkKJEHU BBICLIETO
npocgeccuoHaabHOro oopazosanus "Kazanckuit (IprBosnkckuil) eaepanbHblil yHUBEpCHTET"

JlokanbHbie HOpMaTuBHbIe akThl KazaHckoro (IIpuBoKCKOro) deiepaibHOro YHUBEPCUTETA
OCHOBBI T'eJIMEBOI0 TeYEUCKaHUsl | MeToAMYecKoe rocodue - http://repository.kpfu.ru/?p_id=73016

CoBpeMeHHbIe METO/IBI MOMCKa HErepMEeTUYHOCTE! BaKYYMHBIX H KPUOTEHHBIX CHCTEM : METOIMYECKOe II0CoOUe -
http://repository.kpfu.ru/?p_id=73729

6. ®OoH/] OLIEHOYHBIX CPe/ICTB M0 JUCIAILIHHE (MO IYJII0)

q)OH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOIIyJIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. q)OHJl OLICHOYHBIX CPEACTB BKIIOYACT OLUECHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMG)KyTO‘-IHOﬁ aTTeCTalluu.

B donge oLeHOUYHBIX CPEACTB COAEPKUTCA Cleaylomas MHopMaLus:

- COOTBETCTBME KOMIIETEHLIUI [IaHUPYEMbIM pe3yJibTaTaM 00ydeHuUs M0 JUCLUIUIUHE (MOIYJIO);

- KpUTEPHUH OLIeHNBaHKs C(hOPMUPOBAHHOCTU KOMIIETEHLINIA;

- MeXaHu3M (POpMUPOBAHMS OLEHKY I10 AUCLUILIMHE (MOJYJLO);

- OIIMCAHKE NOPsAIKA IPUMEHEHUS U ITPOLEAYPHl OLIEHUBAHUS UL KaXK0I0 OLEHOUHOTIO CPEeJCTBa;
- KpUTEPUHU OLIEHUBAHUA JUI KaXJIOro OLEHOYHOIO CPeICTBa;

- cofiepXKaHUe OLIEHOYHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISEMbIC K ISUCTBUSM 00Y4aIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yJbTaTaM, 3aIaHUs Pa3INYHbIX THUIIOB.

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE HAXOOUTCS B HpI/II[O)KEHI/II/I 1x nporpaMmme JUCHUITIAHBI (MO,HyJ'IIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXO0AUMOM JJIsI 0CBOEHHS AU CIHUILINHBI (MO XYJIs1)
OcBoeHue TUCIUIUTHBL (MOJIYJIsl) MPEAINoJiaraetT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIbHOUM yueOHOM nTeparypsl. Jlutepatypa
MOXKET OBbITh JIOCTYIHA 00YYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/IE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAaHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOO6J’IaIlaTeH$IMI/I N

- B le4aTHOM BuJe - B Hayunow 6ubnunoreke um. H.U. Jlo6aueBckoro. OOy4aioirecs noayyaoT yueOHyo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUIIAMU T10J1b30BaHKst HayuHoi GUOINOTEKOM.

DJIeKTPOHHBIE U3aHUSI JOCTYITHbI AUCTAHIIMOHHO U3 JII00OM TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DiIeKTpOHHBIA yHUBepcuTeT" . [Ipn HCronb30BaHNM TEYaTHBIX U3aHUN OMOIMOTEYHbINA (hOHT
JIOJKEeH OBITh YKOMILJIGKTOBaH UMK U3 pacuera He MeHee 0,5 sk3emruisapa (st odyvatomuxcst mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakKI0ro U3 U3JaHUIl OCHOBHOM UTepaTyphl U He MeHee 0,25 sK3eMIuIsApa AOMOIHUTENBHON IUTepaTypsl Ha
KaX/10r0 00y4YaloIIerocsi U3 Yrcia Jinil, OAHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUILINHY.

INepeveHb OCHOBHOH M IOTIOJHUTENIBHON Y4eOHON IMTEpaTyphl, HEOOXOIUMOM U1 OCBOSHUS JUCLMIUIMHBL (MO/LYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJIEKHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopos KOV ¢
npaBoodIagaTe MK SJEKTPOHHBIX U30aHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii Ounbmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn '"IHTEepHET'', HE00X0MMBIX JIsI
OCBO€EHHUS JUCIUIIUHBI (MOTyJIsT)

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

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

The temperature of a Vacuum - http://van.physics.illinois.edu/qa/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
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9. MeTOI[I/I‘IECKI/le YKazanua aJid oﬁyqalonmxc;l 0 0CBOCHHUIO U CIINIIJINHbI (MO,[(yJIﬂ)

Bujg paéor MeToanueckue peKoOMeH amuu

JIEKLIN CryaeHTbl 00s13aHbI IOCEIIATh BCE JIEKLMOHHbIE 3aHATHA. Ha 3aHATHAX He0OX0IMMO BECTH KOHCIIEKT JISKLIU.
Heo6xonumo akTHBHOE yyacTue B 00cy:xieHuu. [IpuBeTcTByeTCs 3a4aBaTh BOIPOCH JIEKTOPY MO TeMe JISKIUH.
Takke B KOHLIE Kax/I0H JIEKIIMK He0OX0MMO 3alMcaTh BOIIPOCH K caMOCTOATENbHON padote. [IpuBeTcTBYeTCS K
HOCJIEAYIOLUM JIEKLIUSM ITPOBECTH ITPEABAPUTEILHOE OCBOEHHE TEMBI M IIOATOTOBUTH BOTIPOCHI.

HNPAKTUYECCKUEC CTyIlﬁHTLI 00s13aHbI rnocenarb BCC MPAKTUYICCKUE 3aHATUA. Ha MPAKTUYCCKUX 3aHATUAX HCO6XO)]I/IMO HUMCETDb C

3aHATUA c00O0I1 KOHCIIEKT J'[CKIII/Iﬁ. Ha MPAKTUYCCKUX 3aHATUAX B 3aBUCUMOCTHU OT UX CHCHI/ICI)I/IKI/I IPpOBOIAATCA 00
PCHICHNE KOHKPETHLIX 3a/1a4, 60 MPEACTABJIAIOTCA PE3YyJIbTAThI CaMOCTOSITEIbHON pa6OTI>I. P€3yJ'II>TaTI>I
CaMOCTOATEJILHOI pa6OTI>I MPEACTABJIAIOTCA B BUAE KOPOTKOI'O COOGHIGHI/IH.

naboparophble | CTyeHTbl 00s13aHBI TOCEHIATh BCe JIAOOPATOPHBIE 3aHATHS, MPEAYyCMOTPEHHbIE yueOHbIM TiaHoM. Ha

paboThI NPaKTUYECKUX 3aHATUSX TAKKE HEOOXOIMMO UMETh C COOOM KOHCIEKT JieKiui. Tembl 1abopaTopHbIX padoT
pasfaloTcs 3apaHee U K HUM HeOOXOMMO MOAroToBUTCS. [Ipy BHINMOIHEHNH J1aO0PaTOPHBIX pabOT HEOOXOAUMO
cO0JTI0aTh TEXHUKY 0e30IMacHOCTU. Bee IKCriepuMeHTAIbHO H3MEPEHHBIC TTAPaMETPhl U BEJIMYUHbI TIIATEIBHO

paboTe 3aJa4u CTyAeHThl O(hOPMIISIIOT OTYET B BUAE NTPE3EHTALUM.

3aIMCBHIBAIOTCA B OTEJbHBII KypHal. IToce 00paboTKy pe3y IbTaToOB M PelleHHs TOCTABIEHHOH B JIA00paTOPHOM

CaMoCTOSI- CamocrosiTenbHas padoTa CTYJEHTOB ITPU OCBOEHMH Kypca SIBJISIETCS HEOThEMJIEMO YacThlo IporpaMmal. st
TeJbHas padoTa | yCIeHOro YCBOeH s AUCIUITIMHB TpeOyeTcs cucTeMaTiyecKast padoTa ¢ COBpEMEHHOM JIMTepaTypoi 1, B
0COOEHHOCTH, MHTEPHET pecypcamil. JIuteparypa Ha aHIJIMICKOM SI3BIKE, KaK
paBmJIo, OoJiee COBpeMeHHas U MH(pOPMaIHsl, ColiepKaliasicsl B Hel akTyaslbHa.

B kavecTBe UHTEpHET-MOMCKOBUKA peKoMeHayeTcs http://www.google.com. TTorckoBo 3arpoc peKoMeHIyeTcs
(opmupoBaTh Ha aHTTIMIACKOM SI3BIKE.

3a4er ITpy noaroToBKe K 9K3aMeHy WM 3a4eTy HeoOXOIMMO MCIIOIb30BaTh TAKKE KaK ¥ IPH MOATOTOBKE K
KOHTPOJIbHBIM paboTaM Bech 00bEM 3HAHUIA, ITOJYYEHHBIX B XOJ€ BHIIIOJIHEHUs Kypca. HemocpencTBeHHO Ha
3a4yeTe WM 9K3aMeHe CTYAEHTY NPeoCTaBIsAeTCs BpeMs JUIsl HOArOTOBKHU, BO BPEMs KOTOPOTO 3aIlpelaercs
T0JIb30BaThCS JTIOOBIMU MaTepruagaMy, KpoMe CIIpaBOYHBIX. Bo BpeMst OTBeTa IpenojaBaTeio HeoOXOAUMO
OTBETUTh Ha BOIPOCHI, 3aJaHHBIE VIS IPEABAPUTEIbHON NOAroToBKHU. Ilocie oTBeTa, CTyAeHTY MOTYT OBITh
3a/1aHbI JOTIOTHUTEIbHBIE BOIIPOCHI U3 JII0OOT0 pasziesna Kypcea.

10. ITepeyens nH(G OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEMBIX PH 0CYIIECTBJIEHHN 00Pa30BaTeJLHOTO0 MPoIecca
o TUCIHILTIHE (MOIYJI0), BKJIKYAs MepedeHb MPOrpaMMHOTO o0ecrnedeHnss 1 HH(PpOPMANMOHHBIX CIPAaBOYHBIX
cucreM (Mpu HEOOXO0MMOCTH)

[NepeueHs MHPOPMAIIMOHHBIX TEXHOJIOTUH, MCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOoIecca MO JUCIUILIIHE
(Momym0), BKJII0Yast IepedeHb MporpaMMHOro odecrieueHuns: 1 MH(MOPMALIMOHHBIX CIIPABOYHBIX CUCTEM, NPEACTABIIEH B
[puoxennu 3 k paboueii mporpaMmme JUCHMUIUIIHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOH 0a3bl, HEOOXO0 MO JJIsI OCYIIECTBJIEHHS 00Pa30BaTeJLHOTO
npoiuecca no AUCHUmInHe (MOIyJII0)

MarepraibHO-TEXHUUECKOE 00ecrieueHrne 00pa3oBaTeIbHOrO MPoLecca Mo JUCIUILIMHE (MOJIYJII0) BKIIIOYAET B Ce0s1 CIIeAyIoIIme
KOMIIOHEHTBI:

INomelneHust 4715t CAaMOCTOSTENIBHOM pabOThl 00yYaIOIIMXCsl, YKOMIUICKTOBAHHBIE CIIELIMATM3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHOU TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUEHHs K ceTd "VIHTepHeT" n obecneueHneM JocTyma
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTeibhylo cpeny KOV.

VueOHble ayqUTOPUH JJIs1 KOHTAKTHOM padoTHI C MPEnoAaBaTesieM, YKOMILIEKTOBAHHbBIE CIIEUAIN3UPOBaHHON MeOebio (CTOJIbI
U CTYJIbS1).

KomrbioTep 1 prHTEp AJIS pacnedaTKy pa3JaTOYHbIX MaTepHasioB.
MynbTMeaniiHas ayAUTOPHUS.
Crenpanu3upoBaHHasi 1abopaTopHsl.

12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalonUXcsi HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6pa3OBaTCHLHOM nponecce MpuMEHAITCA CIICAYIoIUE METOAbl 1 TEXHOJIOIMU, 06HCI“IHIOHII/IC
BOCIIpUsTUE HH(pOpMaHI/IH O6y‘IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHWTYCHHbIMUA BO3MOKHOCTAMUA 3J0POBbA:
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- CO3/J]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO IPe00pa3oBaHusl B albTePHATHBHBIE
(bopmbl, y1oOHBIE TSI Pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHMe KOHTEHTA, KOTOPBIA MOXHO NPEJCTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETD
BO3MOXXHOCTb MAcCIITaOMPOBAHHS TEKCTa M U300pakeHHH Oe3 MoTepu KayecTBa, PeLycMOTPeTh JOCTYTHOCTb yIPaBIeHUS
KOHTEHTOM C KJIaBUaTypBI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Yy4aloMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMaIHIO U3 pa3HbIX KCTOYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad MH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSIMH 3PEHUS - ayJUaJIbHO;

- MPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 0OECIIEUMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JMCLIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHUCJIE BUPTYAJIbHBIX TA0OPATOPHIA U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMEHEHHNEC TUCTAHIIMOHHBIX 06pa30BaTeJ’[LHbIX TEXHOJIOTUI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHmsal pa3janvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTbI 06yqa10meroc;{ C IpenojgaBarejeM, B TOM YUCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HMCIIOJIb30BAaHbI 11 MTPOBEACHN A BUPTYAJIbHBIX J'ICKL[I/Iﬁ C BOBMOJKXHOCTBIO B3aPIMO)16ﬁCTBPIF[ BCEX YUYACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/IH, MNMpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpoBEACHUSA TPEHUHIOB,
OpraHmsanyun KOJUIEKTUBHOM pa60TbI;

- IPUMCHEHNC JUCTAHIIMOHHBIX O6paSOBaTCHLHHX TEXHOJIOTUI JUIsL OpraHnu3ain (bOpM TEKYHIEro u NIpoMeXyTO4YHOIO
KOHTPOJIA;

- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU CIaYn 06y‘{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTOLIHOfI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’ICHHOf/’I MPOAOJIKUTEIIbLHOCTU UX CHAYU:

- IPOJOJIKUTEIIBHOCTU CAa1n 3a4éTa Wi 9K3daM€Ha, IIPOBOAMMOIO B MMMCbMEHHON (l)OpMC, - He Oostee yuem Ha 90 MMHYT;

- TIPOJOJIKUTEIIHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMme, - He
6osee yem Ha 20 MUHYT;

- IPOJIOJIKUTENFHOCTH BBICTYILICHHUS 00YYalolIerocst py 3aliuTe KypcoBor paboThl - He foJiee yeM Ha 15 MUHYT.
[Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PI'OC BO u yueOHbIM 1u1aHoM 110 Harpasienuio 28.03.01

"HaHOTEeXHOJIOrM M MUKPOCUCTEMHAsI TeXHUKA" U Mpoduitio noaroroBku "CUHTE3 U AUArHOCTUKA HAHOMATEepUAJIOB,
KOMITOHEHTbl MUKPO- U HAHOJIEKTPOHHOU TEXHUKU".
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51.B./1B.02.01 @u3ukxa u mexHuxa noayueHus 6aKyyma

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noaroroku: 28.03.01 - HaHOTEXHOJIOIMY M MUKPOCUCTEMHAS TEXHHUKA
IIpocpuis noaroroBku: CHHTE3 ¥ AUATHOCTUKA HAHOMATEPUAIOB, KOMITOHEHTHl MUKPO- M HAHOJIEKTPOHHON TeXHUKHU

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepartypa:

1. Bepkun, A. B. ®uznueckie OCHOBBI BAKYyMHOM TeXHUKU: yueOHoe nocodue / A.B. Bepkun, A.W. BacuneBckuid. -
Hosocuoupcek: HI'TY, 2014. - 84 c. - Tekcr: anextponssil. - URL: https://znanium.com/catalog/product/546221 (nata
ooparmrenus:: 25.03.2024). - PexxuM gocTyna: 1o MoIIrcKe.

2. BakyymHas TexHuka: cnpaBovnuk / K. E. lemuxos, 0. B. ITangunos, H. K. Hukynun, Y. B. ABToHOMOBA. - 3-€ U31.,
nepepad. u gor. - Mocksa: Mammnoctpoenue, 2009. - 590 c. - Tekcr: anekTpoHHbli // JIaHb: 91€KTPOHHO-OMOIOTEYHAST
cucrema. - URL: https://e.lanbook.com/book/723 (nara oopamenus: 25.03.2024). - Pexxum noctyna: yisi aBTOPHU3.
T10JIb30BaTeJIEH.

3. HoBukos, 1. 1. Tepmoaunamuka : yuye6noe nocodbue / . . HoBukoB. - 2-e uzf., ucnp. - Cankr-IlerepOypr : Jlans, 2022. -
592 c. - ISBN 978-5-8114-0987-7. - Tekct : anekTpoHHbIi // JIaHb : 371eKTpoHHO-0nOMoTeuHas cuctema. - URL:
https://e.lanbook.com/book/210323 (nata obpamenus: 25.03.2024). - Pexxum jrocTymna: Uist aBTOPU3. TOJIb30BATEIICH.

4. Cagenbes, U. B. Kypc obueii ¢puzuky : yueOHoe ocodue Jyist By30B : B 5 Tomax / . B. CaBeinbeB. - 6-e u3j., crep. -
Cankr-IlerepOypr : Jlanb, 2022. - Tom 3 : MosekynsipHast pusuka u repmoauHamuka. - 2022. - 212 c. - ISBN
978-5-8114-9197-1. - Tekcrt : anekTpoHHbIH // JlaHb : 35eKTpoHHO-OubIMoTevHas cucrema. - URL:
https://e.lanbook.com/book/187739 (nara obpamenus: 25.03.2024). - Pexxum jroctyna: Juisi aBTOpU3. TOJIb30BATEIICH.

HomnoJHuTeJIbHASI JUTEpaTypa:

1. ®pum, C. 3. Kypc obieii ¢pusukn : yuebnuk : B 3 romax / C. 3. ®pui, A. B. Tumopesa. - 13-e u3n. - Cankr-IletepOypr :
Jlanb, 2022. - Tom 1 : dusnyeckue ocHOBb MexaHuKU. MosiekysisipHas ¢usuka. Konebanus u BoaHsL - 2022. - 480 c. - ISBN
978-5-8114-0663-0. - Tekcr : ek TpoHHbIH // JIaHb : 31eKTpOHHO-OMOIMOTEeYHas cucTeMa. - URL:
https://e.Janbook.com/book/210377 (nata obpamienus:: 25.03.2024). - Pesxum nocryna: 1uisi aBTOpU3. MOJIb30BaTENEH.

2. 3ucman, I'. A. Kypc obmieit ¢pusukn. B 3 romax. Tom 1. Mexannka. Monekynsapras ¢usmka. Koredanus v BoJHBH : yueOHOe
nocodue 17151 By30B / I'. A. 3ucman, O. M. Togec. - 10-e uzn., crep. - Cankr-IlerepOypr : Jlanp, 2023. - 340 c. - ISBN
978-5-507-47026-6. - Tekct : anexTpoHHSIH // JIaHb : 371eKTpOHHO-OMbIMoTevHas cucrema. - URL:
https://e.lanbook.com/book/320777 (nata obpamenus: 25.03.2024). - Pexxum jrocTymna: Uist aBTOPU3. TOJIb30BATEIICH.

3. llemmwH, E. I1. BakyymHslie TexHonoruu: yuebHoe rnocodue / E.I1. emmnn. - Honronpyansiii : Uaremnekr, 2009. - 504 c. -
Tekcr: anektponHsiit. - URL: https://znanium.com/catalog/product/194315 (nara o6parenus: 25.03.2024). - Pexum gocrymna:
IO MOJIITUCKE.

4. VBaHoB, 1. BakyyMHBII IPAaKTUKYM: y4eOHO-MeToandeckoe nocodue / 1. ViBaHoB. - PoctoB-Ha-[loHy : FOxHbIi
enepanbubiil yausepeuret, 2009. - 56 c. - Teker : anekrponHslid. - URL: https://znanium.com/catalog/product/553467 (nata
ooparmrenus: 25.03.2024). - PexxyM goctyna: Mo IMoIIrcKe.
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 28.03.01 - HaHOTeXHOJIOIMY M MMKPOCUCTEMHAS TEXHUKA

HpO(l)I/IIH; IOATrOTOBKM: CuHTEe3 ¥ IMarHOCTMKA HAHOMATEPUAJIOB, KOMIIOHEHThI MUKPO- ¥ HAHOZJICKTPOHHOW TEXHUKU

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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