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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

BBEJIEHUE B TEXHUKY ®U3NYECKOI'O SKCIIEPUMEHTA
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AHHOTALMS

B pamkax Kypca OCBEILEHBI ClIeqyrolue TeMmbl: VH)KEHEpHbIE OCHOBBI MAaTE€pUATIOBEACHMUS.
Metonel  uccienoBaHMsT W (QU3MYECKMX M CTPYKTYPHBIX — XapaKTEPUCTUK  MaTEpHaJIoB.
HanocTpykTyprpoBaHHbIe (YHKIIMOHAIBHBIE MAaTepPHAIbl U MEPEUUCIUTh UX YHUKAJIbHBIE CBOMCTBA.
®u3nyecKkrue OCHOBBI COBPEMEHHBIX METOJOB MOJEIUPOBAHUS CBOMCTB HAHOCTPYKTYPHUPOBAHHBIX
MaTepuanoB. IloctaHOBKa (U3MYECKOT0 SKCHEPUMEHTa M BaKyyMHas TeXHHMKAa. OCHOBHBIC BH[bI
CPEACTB JOCTHXKEHUS BBICOKOI'O BaKyyMa U (pM3MUECKHE OCHOBBI MX (yHKIMOHMpOoBaHUs. [locTaHoBKa
SKCHEpUMEHTAa B MOJIEKYJSIpHOH (U3uKe. ANTOPUTM peIIeHHs SKCIEPUMEHTaIbHON 3a/lauH.
[InanupoBanue >kcniepuMenTa. PaznenutensHble npuOOpel.  Macc-CrieKTpoMeTprUIecKue MpHOOpHI.
DNeKTpOMarHuTHele ycTaHOBKHU. PabGouas mopnens. Texnuyeckuil mpototun. ONBITHBINA 0O0paser.
ABTOMaTH3aIMsI M3MEPEHUH B HKCHEPUMEHTANbHON (usmke. Buasl m3MepeHuil M MOTPEnIHOCTEH.
OneHka CHCTEMAaTHYECKOM W Cily4alHOM mnorpemtHocTedl. XapaKTepUCTUKM TOYHOCTH CPENCTB
n3Mepenuil. OCHOBHbBIE 3aauH, pelIaeMble Mpu 00paboTKe OMBITHBIX JaHHBIX. OOIACTH MPUMEHEHUS
BaKyyMHOM TeXHMKH. MeToasl nosydyeHus BakyyMa. Knaccugukanus cpeacTB NOIy4EeHUs BaKyyMma.
Ob6nactu aeicTBUS BaKyyMHBIX HacocoB. CpaBHEHHUE pa3IMUHbIX TUIIOB HACOCOB U KPUTEPHUH BHIOOpA.
OcHOBHBIE ~ XapaKTEpUCTHUKUM  HacocoB. DOpBaKyyMHBIE  HAcOCH:  IIJJACTUHYATO-POTOPHBIE,
JBYXpOTOpPHBIE, Ap. Hacochl. [IpHMHIMIBI AEWCTBUS, MapaMeTpbl M KOHCTPYKTHBHBIE OCOOEHHOCTH
¢dopBakyyMHBIX HacocoB. Macna. TypOoMoseKysipHble HACOCHI. MAPOCTpyiHbIe HAacOChl. [IpuHIMIBI
JeUCTBUS, XapaKTEPUCTUKM M KOHCTPYKTUBHBIE OCOOCHHOCTH BBICOKOBAaKYYMHBIX HAaCOCOB.
[eonuToBble, MOHHO-COPOLIOHHBIE, KPHOT€HHbIE M JIPYTH€ HACOCBHl, NPHUMEHSEMbIE B Macc-
criekrpometpax. JloBymku. ['errepsl. [IoHATHE 0 BaKyyMHBIX cucTeMax. BpICTpOoTa OTKauku Hacoca u
oOBbekTa. Meroauka pacuera BakyyMHbIX cucteM. [Ipumepst pacuera. M3mepenue nasnenus. [louck
TE€4YH. OJIEMEHThl BaKyyMHBIX cHcTeM. C(TaTH4ecKue, TEIUIOIEKTPUIECKHE, HOHU3ALUOHHBIC,
UIEKTPOPA3PAAHbIE U JIp. BAaKyyMMETphl. XapaKTEpUCTHKM U PEXUMBI pabOThl BaKyyMMETPOB.
W3mepeHune napuuansHbIX JaBieHui. IHTeprperanus cnekrpa Macc octaToyHoro rasa. [Ipubops! aiis
U3MEPEHUS MAPLUAIBHBIX JaBJICHUN: MarHUTHBIA CTATUYECKUN MaCC-CIIEKTPOMETP, BPEMAIIPOJICTHBIN
Macc-CIEKTPOMETp, OMEraTpoH, (apBUTPOH, KBaJpPYyMOJIbHBIH Macc crekrpoMerp. McnbiTanue
BAKYYMHBIX CHCTEM Ha TIE€pMETUYHOCTb. Teuun. Mertonsl Jokamm3anuu Teded. Macce-
CIIEKTpOMETpPUYECKUE Tedeuckarenu. Hamyck razoB B BaKyyMHBIE CUCTEMBI. ['a30BbIM IIOTOK 4epe3
Macc-criekTpoMerp. HamyckHble cucTteMbl Macc-crieKTpoMeTpoB. Hamyck ra3oB B NMEpHOIHYECKOM U
HENpephIBHOM pexumax. MemOpanHblii BBoA. [luddepeHunanbHple CcHCTEMbl OTKauKH Macc-
CIIEKTPOMETPOB.  DJEKTpOpaclbUIeHUE  KUAKOCTEeW. MoHu3zanmusa B KOPOHHOM  paspsje.
®dotononusanus. Beog TBepasix 00pa3noB B BakyyM. CHCTEMBbl LUTIO30BaHUS TBEPHBIX 00pa3loB B
BakyyM. BakyymnHas apmarypa. Marepuansl 3J€MEHTOB BaKyyMHBIX CHCTEM. YIUIOTHEHHS.
PerynupoBouHble BEHTUIIN 1711 Macc-ClieKTpoMeTpoB. HaTekarenu. DneKkTpuueckrue BBOBI.

1. IEJIA U 3AJAYA OCBOEHHMS YYEFHOM JJUCHUILINHBI

HGHHMI/I OCBOCHUA yqe6H01?1 AUCHUIUIMHBL  ABJIIIOTCA: O3HAKOMJICHHUEC CTYACHTOB C
COBpPCMCHHBIMHU MCTOJUKaAMH q)OpMI/IpOBaHI/ISI U UCCICOOBAHUSA TOHKOINUICHOYHBIX CTPYKTYp. B TOM
YHCJIIC HaHOMaTCpuaiaB. Oco00e BHHMaHHE YACIACTCA (1)I/ISI/I‘I€CKI/IM OCHOBAaM 3KCIICPUMCHTAJIbHBIX
METOJ0B, ABJIAOIIUXCS 0a30BEIMU B HCCIICOOBAHUAX HAHOCTPYKTYP U IMOBEPXHOCTHU TBEPAOTO TCIA.

2. MECTO YYEBHOH JJUCIIUILJIMHBI B CTPYKTYPE OOII BO



WN3yueHne JaHHOM  AMCLUIUIMHBI HAY4YHO-MCCIIEIOBATENIbCKOI  paboTe

CTYACHTOB, U oOecrieuyuBaeT npopadoTKy TEOPETUUYECKUX BOIPOCOB B paMKaxX BBHIOPAHHOTO MpoQuis

IIPEALIECTBYET

MOJITOTOBKH, M3yYE€HHE COBPEMEHHBIX METOJIOB HCCIEIOBAaHUS (DU3NYECKHX CBOWCTB MaTEpHAaJIOB,
ydacTue€ B Hay4HbIX HCCIEIOBaHMIX. B paMkax Kypca Hapsly cO 3HAHUSIMH TEOPETUYECKUX OCHOB
BAKYyMHOW TEXHHUKH, KOHCTPYKLHMOHHBIX U (YHKIHMOHAJIBHBIX MAaTepUaNOB, CTYAEHTHI MOJy4aT
[IPAaKTUYECKHE HABBIKM: pacyueTa CIOXKHBIX BaKyyMHBIX KOHCTPYKLUI, TMOCTAaHOBKH (PU3MUECKUX
9KCHEPUMEHTOB B 00J1aCTH MOJIEKYJISIPHOM (PU3MKM U HAHOMATEPUAJIOB.

3. O®OPMUPYEMBIE KOMIIETEHIIU U ITVTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQecCnoHaNbHbIE KOMIIETECHITIH:

| KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIINN | KOI[ W HAMMCHOBAHUC MHAUKATOpA JOCTHIKCHUS KOMIICTCHIIUN

[IpodeccnonanbHbie KOMIETEHIIMA B COOTBECTBUU C 3ajjadaMud W OOBEKTamMu (o0iacTsaMu
3HaHUI) TPOpEeCCUOHATLHOM 1A TEEHOCTH:

3apaua O0beKkT WIn Kon n naumenoBanue Kon u HaumeHnoBanue
npodeccuoHaIbLHOM 00J1aCTh npogeccuoHaILHOM HHAUKATOPA
aesiteabHocTu (3I1]1) 3HAHUSA KOMIIETeHIIMH; JOCTHKCHUSA
OcHoBaHue npodeccuoHaIbLHOM
(nmpodeccuoHaANBHBIN KOMITEeTEHIIUH
cranaaprt-IIC, ananus
ONbITA)

[TK-11 [1] - Cnocoben
pa3pabartbIBaTh
MPOEKTHYIO U pabouyro
TEXHUYECKYIO
JOKYMEHTALUIO: TUTaH
paboT, TEXHHYECKOE
3ajlaHUe U HAy4YHO-
TEXHUYECKUN OTYET B
COOTBETCTBUH C
TpeOOBaHUSIMU
paboTomarens.

OcHosanue:
[TpodeccuonanbHpIi
crangapt: 06.022, 40.008,
40.011

4. BOCIIMTATEJIbHBINA MIOTEHIIAAJI JUCHUATLIAHBI

Hampasnenus/menu 3amaun BocniuTaHus (KOx) BocnurarenbHblii HOTEHIMAT

BOCIIUTAHUSA TUCIUILTAH

[Mpodeccnonansroe Co3znanue yciaoBuid, 1.Mcnons3oBanue

BOCTIHTaHUE o0ecrneunBaronnx, OpMUPOBAHUE BOCIHUTATEIHHOIO MOTEHIINAJA
TBOPYECKOTO JUCIUILIMH IpOo¢eCCUOHATBHOIO




IIpodeccuonanbHoe
BOCIIUTaHHE

MH)XEHEPHOT0/TIPO(heCCHOHAIBHOTO
MBIIIEHHSI, HABBIKOB OPTaHU3aluU
KOJUIEKTUBHOM IIPOEKTHOU
nesitenibHOCTH (B22)

Coznanue ycnoBui,
oOecrneunBaromux, opMUpOBaHUE
KYyJIbTYpbl O€30IIaCHOCTH IIPU paboTe
Ha DKCIIEPUMEHTAIBHBIX U
HPOMBIIIJICHHBIX YCTAaHOBKAX BBICOKOM
MotHocTH (B28)

MOJTyJISL JUTS Pa3BUTHSI HABBIKOB
KOMMYHHKAITIH, KOMaHIHON
paboTHI U TUIEPCTBA,
TBOPYECKOTO WHKEHEPHOTO
MBIIUICHUS, CTPEMIICHUS
CJIe10BaTh B MpohecCHOHATBHOM
JeATEeTbHOCTH HOpMaM
MOBEIEHHS, 00ECIIEUNBAIOIIAM
HPABCTBEHHBIN XapakTep
TPYAOBOM AEATETLHOCTH U
HECITy>KeOHOTO TTOBEICHHSI,
OTBETCTBEHHOCTH 32 MPUHATHIE
pELIeHHs Yepe3 MOArOTOBKY
TPYIIOBBIX KYPCOBBIX pabOT U
MPAKTUYECKUX 3aJaHH, pelIeHUue
KEHCOB, MPOXOXKICHHUE MPAKTHK U
noarotosky BKP.
2.cnionp30BaHue
BOCTIMTATEIHHOTO MOTEHIINATA
JUCIUIUIMH TpOo¢deCCHOHATBHOIO
MOy JUist: - POPMUPOBAHUS
MIPOU3BOCTBEHHOTO
KOJUIEKTUBH3MA B XOJIe
COBMECTHOTO PEIICHHS KaK
MOJIETIbHBIX, TAK U IPAKTHUECKUX
3a/1a4, a TAaKXKe MyTeM
MOJKPEIUIEHHE palliOHAIbHO-
TEXHOJIOTHYECKUX HaBBIKOB
B3aMMOJICUCTBUS B IPOCKTHOU
JIeSATeTLHOCTH YMOIIMOHATLHBIM
3¢ dekToM ycrenrHoro
B3aUMOJICUCTBUS, OIIYIIICHUEM
pocTa o0uiel 3pPEeKTUBHOCTH
TP PACTIPEICIICHUH MPOEKTHBIX
3a/1a4 B COOTBETCTBUU C
CWJIBHBIMU KOMIICTCHTHOCTHBIMU
Y DMOIIMOHATIFHBIMU CBOMCTBaAMU
YJIEHOB POEKTHOM I'PYIIIIBI.
1.Mcnions3oBanue
BOCITUTATEIHLHOTO TOTECHIIHAIIA
npOoGUIBHBIX TUCIHUIUIUH U BCEX
BUJIOB TIPAKTUK JJISL: -
dbopMUpOBaHUS KYIbTYPBI
Ja3epHOI 0€30MacHOCTH
MOCPEACTBOM TEMATHUECKOTO
AKIICHTUPOBAHUSI B COJIEPKAaHUHU
TUCIUIUIAH ¥ Y4eOHBIX 3aaHUi,
MOJITOTOBKH 3cce, pedepaTos,
JUCKYCCHIA, a TaKXKe B X0JIe
IPAKTHYECKON paboThI €
Ja3epHBIM 000PYIOBAHUEM. -
(bOopMUPOBAHHUS KYJIBTYPBI




6e30macHOCTH IpU paboTe Ha
AKCTICPUMEHTAIBHBIX 1
MPOMBIIUICHHBIX YCTAHOBKAX
BBICOKOM MOIITHOCTH U
HMECIOIIUMHU ITOBBIIICHHBIN
YPOBEHB OITACHOCTH Yepe3
BBITIOJIHEHHUE CTYJEHTaMU
MPaKTUYECKHUX U J1ab0paTOPHBIX
paboT, B TOM YHCIIE HA
000pyTIOBaHUH JIJISI UCCIICTOBAHUS
BBICOKOTEMIIEPATyPHOM TIa3MBbl.

S. CTPYKTYPA U COJEPKAHUE YYEFHOMN TUCIUATLINHBI

Pazgensl yq66H0171 JUCIHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (I)OpMLI KOHTPOJIA:
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| | | | | | 1

* — coKpalleHHOe HauMeHOBaHUe (POPMbI KOHTPOJIS
** — cyMMa MaKCHMAJIBHBIX OaJUIOB JIOJDKHA ObITh paBHa 100 3a cemecTp, BKIIOYas 3a4eT U
(unn) sK3aMeH

CoxparnieHre HauMEHOBaHUH (POPM TEKYIIETO KOHTPOJIS M aTTECTALIUH Pa3iesIoB:

O0o03ua | [To1THOE HAMMEHOBAHME
YyeHue

KN KoHTpoJib 1o utoram

3 3aueT

KAJIEHIAPHBIN IVIAH

Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | IIp./cem. | JIao.,
" qac. , Jac. gac.

7 Cemecmp 32 32 0

1-8 Pazgen 1 16 16 0

1-8 Tema 1 Bcero ayiuTopHbIX 4acoB

Brenenue. O0mue moHATHS O MPOBEICHUN (PU3NIECKUX 16 | 16 | 0

9KCIICPUMCHTOB. TexHuka 6€30MacHOCTH. I/IH)KeHepHHe Ownutaiig

OCHOBBI MaTepUaoBeIeHNsI. MeTObl HCCIEeOBaHUS U 0 0 0
(U3NYECKUX U CTPYKTYPHBIX XapaKTEPUCTUK MaTEpPHAIIOB.
HanoctpykTrypupoBaHHble (yHKIIMOHAIBHBIE MaTEPUAIIBI U
NIEPEYUCIIUTh UX YHUKAIbHBIE CBOWCTBA. DU3NYECKHE OCHOBBI
COBPEMEHHBIX METO/I0B MOJEIMPOBAHUS CBOMCTB
HaHOCTPYKTYPUPOBaHHBIX MaTepuayos. [loctaHoBKa
(u3MYECKOT0 3KCIIEpUMEHTA U BaKyyMHasi TeXHUKa. OCHOBHbIE
BUJIBI CPE/ICTB IOCTHKEHUS BBICOKOTO BaKyyMa U (pu3nyeckue
OCHOBBI UX (yHKIIMOHUpOBaHus. [locTaHOBKa SKCIIEpUMEHTA B
MOJIEKYJISIPHOM (hr3HKe. AJITOPUTM peLIeHUs
AKCINEPUMEHTAIbHOM 3a1aun. [lTaHupoBaHuEe SKCIEPUMEHTA.
PaznenutensHble npubopbl. Macc-clieKTpoMeTpHUYecKue
prOOpPHI. DIIEKTPOMAarHUTHBIE yCTaHOBKH. Pabovast Moiens.
Texuuueckuit nporotun. ONbITHEINA 00pa3zen. ABToMaTH3auus
M3MEPEHUH B SKCIIEpUMEHTATIBLHON (pu3uKe. Busr nzmepenuit
u norpemHocTed. O1eHKa CUCTEMaTUYECKON U CIly4ailiHON
MIOTPEIHOCTEN. XapaKTEpPUCTUKU TOYHOCTH CPEICTB
nu3Mepenuil. OCHOBHBIE 33aJjauu, peraemMble Ipu 00paboTke
OMBITHBIX JaHHBIX. O0NacTU NPUMEHEHNUS] BAKYYMHON TEXHUKH.

9-16 Pazgen 2 16 16 0

9-16 Tema 2 Bcero ayiutopHbIX 4acoB

MeTtonasl monydenus Bakyyma. Knaccudukanus cpencts 16 | 16 [0

noyrydeHust Bakyyma. O0imacTu IedCTBHs BaKYyMHBIX HACOCOB. | OHiaiiH

CpaBHEeHHE pa3IMYHBIX TUIIOB HACOCOB U KPUTEPHHU BBIOODA. 0 0 0
OcHOBHBIE XapaKTePUCTUKH HACOCOB. DOPBAKYyMHBIE HACOCHI:
IUIACTUHYATO-POTOPHBIE, IByXPOTOPHBIE, AP. HACOCHI.
[IpuHIUIIBI IEWCTBUSA, TAPAMETPBI 1 KOHCTPYKTHBHBIE
oco0eHHOCTH (pOpBaKyyMHBIX HACOCOB. Maca.
Typ6oMosieKyIsipHbIE HACOCHL. TAPOCTPYHHBIE HACOCHI.




ITpuHUMIIBI NEHCTBUS, XapaKTEPUCTUKU U KOHCTPYKTUBHBIE
0COOEHHOCTH BBICOKOBaKyYMHBIX HacocoB. LleonuToBkle,
MOHHO-COpPOILIOHHBIE, KPHOT€HHBIE U IPyTHe HACOCHI,
MPUMEHSIEMbIE B Macc-CrieKTpomeTpax. JIopymku. ['eTTepsl.
IlonsTHE O BaKkyyMHBIX cCUCTEeMax. beicTpoTa OTKa4yku Hacoca u
o0bekTa. MeToamnka pacuyera BaKyyMHBIX cUCTeM. [Ipumepsl
pacuera. U3mepenue nasinenus. [louck Teun. DneMeHThI
BAKYYMHBIX cUCTeM. CTaTUYECKUE, TEIIOIIEKTPUIECKHUE,
MOHM3ALMOHHBIE, AIEKTPOPA3PAIHBIE U JIp. BAKYYMMETPHI.
XapaKkTepUCTUKU U PEXKUMBI paOOTHI BAKYyMMETPOB.
N3mepenne napuuanbHbIX naBjieHud. HTepnperanus cuexkrpa
Macc ocrtaToyHoro rasa. [Ipubops! 11t usmepenus
MapUHAIbHBIX JABJICHUI: MATHUTHBIN CTATUYECKUI Macc-
CHEKTPOMETP, BPEMAINPOJIETHBIN MaCC-CIIEKTPOMETD,
OMEraTpoH, (papBUTPOH, KBAAPYIOJIBHBIA Macc CHEKTPOMETD.
HcnbiTaHne BaKkyyMHBIX CHCTEM Ha T€pPMETUYHOCTh. Teun.
Mertobl ToKanu3anuu Teuen. Macc-CieKTpOMETpUIECKUE
tTeuenckarenu. Hamyck razoB B BakyyMHbIE€ CUCTEMBI. ['a30BbIi
IIOTOK 4epe3 Macc-crieKTpoMerp. HamyckHble cuctemsl Macc-
crekTpomeTpoB. Harmyck ra3oB B nepruogu4eckom 1
HETPEPbIBHOM pexkuMax. MeMOpaHHBIN BBOI.
JuddepeHnnanbHble CUCTEMbI OTKAYKHU MacC-CIIEKTPOMETPOB.
OnexTpopacnbuleHne XuaKkocTeil. MoHn3anus B KOpOHHOM
pazpsae. @orononuzanus. BBoj TBepbIx 00pas3loB B BAKYyM.
CucTeMbl IUTI030BaHUS TBEP/BIX 00Pa3LlOB B BAKYYM.
Bakyymnas apmarypa. Matepraisl 21€MEHTOB BAKYYMHBIX
CUCTEM. YIUIOTHEHMsI. PerynmpoBodHbIE BEHTHIIN /711 Macc-
cnektpomMeTpoB. HatekaTenu. DiekTpudeckre BBOIBI.

CokpallileHHbIe HAUMEHOBAHUSI OHJIAMH OIIIUIA:

Oo6o3na | [loiHOe HaMMeHOBaHME
YyeHHe
oK DNEeKTPOHHBIN Kypc
IIM [ToTHOTEKCTOBBIN MaTepualn
111 [TOTHOTEKCTOBBIE JIEKLIMU
BM Buneo-marepuansl
AM Aymo-marepuasl
[Ip3 [Ipe3enTaunu
T TecTsl
OCM DJIEKTPOHHBIE CIPABOYHBIE MaTePUAIIbI
nC NHTEpaKTUBHBIN CalT
6. OBPA3OBATEJIBHBIE TEXHOJIOT'UHA

B cootBerctBum ¢ TpeboBanusiMu GI'OC BO no HampaBieHHIO MOATOTOBKH, KYpC peain3yeT
KOMIIETEHTHOCTHBIA TMOAXOJ U TMpeAyCcMaTpUBaeT ILIMPOKOE HCIOJIb30BaHHME B y4eOHOM Mpoliecce
aKTUBHBIX (OpM TMpoBeAeHUs 3aHATHH (pa3dop AOMAalIHMX 3aJaHUU,
M3MEpUTENIbHBIX MaTepUaOB, BKJIIOYas TECThl) B COUETAHUHM C BHEAYJUTOPHOW pabOTOil C IHENbio

(bopMHpOBaHUS U pa3BUTHS MPO(HECCHOHAIBHBIX HABBIKOB CTYICHTOB.

CUCTCMAa KOHTPOJIbHO-



7. ®OH/J OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB 0 JTUCLUIUIMHE O0ECIIEUNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB 00ydeHUs (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTHNA TEKYLIETO,
pyOex’HOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILINHE.

Cesi3p Mexay (GOpMHUPYEMBIMH KOMIETEHUUSMU U (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
IIPEJCTaBIICHA B ClIeAyIOLIeH TabnuLe:

KoMmnerenuus NHauKkaTopbl 0CBOEHUSA ATTecTalMOHHOE MePONpHsITHE
(KIT 1)
IIK-11 3-TTK-11 3, K-8, KI1-16
V-IIK-11 3, K-8, KI-16
B-TIK-11 3, K-8, KI1-16

IIxanbl oeHKH 06pa30BaTeJII)HbIX JOCTHKEHUI

[Hlkana Kaxa0ro KOHTPOJBHOIO MEPOMPUSTHS JISKHUT B mpeaenax oT 0 10 yCTaHOBIECHHOTO
MakcUMalbHOTO Oaja BKIIOUMTENbHO. MTOoroBast arrecranus mo IucHuIuiiHe oreHuBaetcs mo 100-
OayIBHOM IIKaJe W MpeACTaBIsieT co00i cymmy 0asioB, 3apab0TaHHBIX CTYIEHTOM IIPU BBIMOJIHEHUU
3a/IaHUM B paMKax TEKYIIETO U MPOMEXYTOYHOTO KOHTPOJIS.

Htorosas o1ieHKa BBICTABIISIETCS B COOTBETCTBUH CO cnez[ylomeﬁ IIKaJION:

Cymma Ouenka o 4-ex Onenka | TpeOGoBaHUS K YPOBHIO OCBOCHHIO
0asIoB OaJUTHHOM IIIKaJIe ECTS Y4eOHOU TUCITUTLINHBI

OLICHKa «OTJIMYHO» BBICTABJIACTCSA
CTYIICHTY, €CTH OH TIIyOOKO ¥ TIPOYHO
YCBOWI ITPOTPAMMHBINA MaTepHall,
HUCYCPIBIBAKOLIEC, MTOCIICAOBATCIILHO,
90-100 5 — «omauunoy A YETKO M JIOTHYECKH CTPOMHO ero
M3JIaraeT, yMeeT TECHO YBSI3bIBAaTh
TCOpHIO C HpaKTHKOfI, HUCIIOJIL3YCT B
OTBETE MaTepuall MOHOTpapHIECKOM

JINTEPATYPHI.
85-89 B OlLieHKa «XOPOII0» BBICTABIIACTCS
75-84 C CTYJIEHTY, €CIIH OH TBEPJO 3HAET

MaTepua, TPaMOTHO U TI0 CYIIECTBY
W3JIaraeT ero, He JIOMycKas

D CYILIECTBEHHBIX HETOUHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 OrieHKa «yIOBIETBOPUTEIHLHOY

BBICTABJISICTCA CTyZ[eHTy, €CJIM OH UMECT
3HAHUA TOJIBKO OCHOBHOTI'O MaTepI/Iana,

3 - HO HE YCBOWII €T0 JIeTaJIEeH, TOITyCKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJOCTATOYHO PaBUIILHBIE
(opMyNIHUpPOBKY, HAPYILICHUS
HOFH‘ICCKOﬁ I10CJICI0OBATCIBHOCTHU B
W3JI0’KEHUH [TPOTPaMMHOT0 MaTepraa.

OreHka «HEyJ0BIETBOPUTETHEHO»
BBICTABJISIETCS CTYICHTY, KOTOPBIN HE
2— 3HAET 3HAYUTEJILHON YacTh

Hwuxe 60 F
«Hey0081emBOPUMENbHOY MPOTPaMMHOTO MaTepHaa, JOIMyCKaeT
cylecTBeHHble omubKku. Kak npasuio,

OLCHKA «HCYIOBJICTBOPHUTCIILHO»




CTaBUTCS CTYJCHTaM, KOTOPbIC HE MOT'YT
MIPOJIOJKUTE 00yueHue Oe3
JIOTIIOJTHUTENBHEIX 3aHATHH 110
COOTBETCTBYIONIEH AUCIUIIIIMHE.

8.  YUEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLHUIIIAHBI

OCHOBHAA JIMTEPATYPA:

1. B Y66 Vacuum Technology : Practice for Scientific Instruments, Berlin, Heidelberg: Springer
Berlin Heidelberg,, 2008

2. OU H61 Ananu3 naHHbIX : yue6HOe nmocobue /it By3oB, Mocksa: HUAY MUOU, 2012

3. OU P 93 OcHOBBI HayyHBIX UCCIIEAOBAHUI U H300peTaTenbCcTBa : yueOHoe nocodue, CaHKT-
[letepOypr: Jlans, 2022

4. DU b82 duznyeckas KHHETHKA aTOMHBIX MPOIIECCOB B HAHOCTPYKTYpax : yueOHOe mocodue s
By30B, B. /I. bopman, B. H. Tponun, B. 1. Tposin, Mocksa: HUAY MU®DU, 2011

5.539.1 b82 ®usnueckas KHHETHKA aTOMHBIX IIPOIIECCOB B HAHOCTPYKTYpax : yueOHOE mocooue st
By30B, B. /I. bopman, B. H. Tponun, B. 1. Tposn, Mocksa: HUAY MUOU, 2011

6. O ®50 duznueckre OCHOBBI METOJIOB UCCIIEA0BAHUS HAHOCTPYKTYP U IIOBEPXHOCTH TBEPIOTO
Tena : yuyeObHoe rmocobue s By30B, B. U. TposH [u ap.], Mocksa: MUDU, 2008

JOITOJIHUTEJIBHA A JIMTEPATYPA:

1. 539.2 ®50 ®usnyeckre OCHOBBI METOIOB HCCIICIOBAHUS HAHOCTPYKTYP U MIOBEPXHOCTH TBEPIOTO
Tena : yaebHoe mocobwue ist By3oB, B. W. Tposia [u ap.], Mocksa: MUDU, 2008

2.539.2 B24 Beenenue B ¢pu3uky nosepxHoctu : , K. Oypa [u np.], Mocksa: Hayka, 2006
I[TPOI'PAMMHOE OBECIIEYEHUE:

CriennanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs

LMS U UHTEPHET-PECYPCBI:

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHUE YYEBHOI
TUCIUATITAHBI

CrieninanbHOE MaTepUATBHO-TEXHUYECKOE 0OecrieueHne He TpedyeTcs



10. YYEBHO-METOAMYECKHME PEKOMEHJIALUU JJIA CTYAEHTOB

B pamkax Kypca OCBEILEHBI ClIeqyrolue TeMmbl: VH)KEHEpHbIE OCHOBBI MAaTE€pUATIOBEACHMUS.
Metonel  uccienoBaHMsT W (QU3MYECKMX M CTPYKTYPHBIX — XapaKTEPUCTUK  MaTEpHaJIoB.
HanocTpykTyprpoBaHHbIe (YHKIIMOHAIBHBIE MAaTepPHAIbl U MEPEUUCIUTh UX YHUKAJIbHBIE CBOMCTBA.
®u3nyecKkrue OCHOBBI COBPEMEHHBIX METOJOB MOJEIUPOBAHUS CBOMCTB HAHOCTPYKTYPHUPOBAHHBIX
MaTepuanoB. IloctaHOBKa (U3MYECKOT0 SKCHEPUMEHTa M BaKyyMHas TeXHHMKAa. OCHOBHBIC BH[bI
CPEACTB JOCTHXKEHUS BBICOKOI'O BaKyyMa U (pM3MUECKHE OCHOBBI MX (yHKIMOHMpOoBaHUs. [locTaHoBKa
SKCHEpUMEHTAa B MOJIEKYJSIpHOH (U3uKe. ANTOPUTM peIIeHHs SKCIEPUMEHTaIbHON 3a/lauH.
[InanupoBanue >kcniepuMenTa. PaznenutensHble npuOOpel.  Macc-CrieKTpoMeTprUIecKue MpHOOpHI.
DNeKTpOMarHuTHele ycTaHOBKHU. PabGouas mopnens. Texnuyeckuil mpototun. ONBITHBINA 0O0paser.
ABTOMaTH3aIMsI M3MEPEHUH B HKCHEPUMEHTANbHON (usmke. Buasl m3MepeHuil M MOTPEnIHOCTEH.
OneHka CHCTEMAaTHYECKOM W Cily4alHOM mnorpemtHocTedl. XapaKTepUCTUKM TOYHOCTH CPENCTB
n3Mepenuil. OCHOBHbBIE 3aauH, pelIaeMble Mpu 00paboTKe OMBITHBIX JaHHBIX. OOIACTH MPUMEHEHUS
BaKyyMHOM TeXHMKH. MeToasl nosydyeHus BakyyMa. Knaccugukanus cpeacTB NOIy4EeHUs BaKyyMma.
Ob6nactu aeicTBUS BaKyyMHBIX HacocoB. CpaBHEHHUE pa3IMUHbIX TUIIOB HACOCOB U KPUTEPHUH BHIOOpA.
OcHOBHBIE ~ XapaKTEpUCTHUKUM  HacocoB. DOpBaKyyMHBIE  HAcOCH:  IIJJACTUHYATO-POTOPHBIE,
JBYXpOTOpPHBIE, Ap. Hacochl. [IpHMHIMIBI AEWCTBUS, MapaMeTpbl M KOHCTPYKTHBHBIE OCOOEHHOCTH
¢dopBakyyMHBIX HacocoB. Macna. TypOoMoseKysipHble HACOCHI. MAPOCTpyiHbIe HAacOChl. [IpuHIMIBI
JeUCTBUS, XapaKTEPUCTUKM M KOHCTPYKTUBHBIE OCOOCHHOCTH BBICOKOBAaKYYMHBIX HAaCOCOB.
[eonuToBble, MOHHO-COPOLIOHHBIE, KPHOT€HHbIE M JIPYTH€ HACOCBHl, NPHUMEHSEMbIE B Macc-
criekrpometpax. JloBymku. ['errepsl. [IoHATHE 0 BaKyyMHBIX cucTeMax. BpICTpOoTa OTKauku Hacoca u
oOBbekTa. Meroauka pacuera BakyyMHbIX cucteM. [Ipumepst pacuera. M3mepenue nasnenus. [louck
TE€4YH. OJIEMEHThl BaKyyMHBIX cHcTeM. C(TaTH4ecKue, TEIUIOIEKTPUIECKHE, HOHU3ALUOHHBIC,
UIEKTPOPA3PAAHbIE U JIp. BAaKyyMMETphl. XapaKTEpUCTHKM U PEXUMBI pabOThl BaKyyMMETPOB.
W3mepeHune napuuansHbIX JaBieHui. IHTeprperanus cnekrpa Macc octaToyHoro rasa. [Ipubops! aiis
U3MEPEHUS MAPLUAIBHBIX JaBJICHUN: MarHUTHBIA CTATUYECKUN MaCC-CIIEKTPOMETP, BPEMAIIPOJICTHBIN
Macc-CIEKTPOMETp, OMEraTpoH, (apBUTPOH, KBaJpPYyMOJIbHBIH Macc crekrpoMerp. McnbiTanue
BAKYYMHBIX CHCTEM Ha TIE€pMETUYHOCTb. Teuun. Mertonsl Jokamm3anuu Teded. Macce-
CIIEKTpOMETpPUYECKUE Tedeuckarenu. Hamyck razoB B BaKyyMHBIE CUCTEMBI. ['a30BbIM IIOTOK 4epe3
Macc-criekTpoMerp. HamyckHble cucTteMbl Macc-crieKTpoMeTpoB. Hamyck ra3oB B NMEpHOIHYECKOM U
HENpephIBHOM pexumax. MemOpanHblii BBoA. [luddepeHunanbHple CcHCTEMbl OTKauKH Macc-
CIIEKTPOMETPOB.  DJEKTpOpaclbUIeHUE  KUAKOCTEeW. MoHu3zanmusa B KOPOHHOM  paspsje.
®dotononusanus. Beog TBepasix 00pa3noB B BakyyM. CHCTEMBbl LUTIO30BaHUS TBEPHBIX 00pa3loB B
BakyyM. BakyymHasg apmarypa. Marepuaibl 3JIEMEHTOB BaKyyMHBIX CHUCTEM. YIIIOTHEHHS.
PerynupoBouHble BEHTUIIN 1711 Macc-ClieKTpoMeTpoB. HaTekarenu. DneKkTpuueckrue BBOBI.

Texymui KOHTPOJIb IPEACTABIICH CIEAYIOIIUM BUIOM aTTECTALMMU:

— KonTposbs uroros

Ha BrIOOp mpemnonaBarenst CTyAE€HTY BbIIAeTcs 5 BOINPOCOB M3 CIKCKAa BONpocoB. Bpems Ha
noAroToBky — 20 MuHYT. B pamkax mpeayioKeHHBIX TEM BOIIPOCOB, MPENOAABATENb MOKET 3a/1aBaTh
000011aro1I1e BOMIPOCHI, OXBATHIBAIOIINE HECKOIBKO TEM, UM KOHKPETHBIE 3aaun-IIPOOIeMbl TPpYIIIe
(mBa m Oomee) CTYIEHTOB C LIEJbIO OLEHUTh PabOTy CTYIEHTOB B KOJUIEKTHBE, a TaK e pojib U
AKTUBHOCTb OTCIIbHBIX CTYIEHTOB.

Metoarka HpoBeEHHs OLIEHUBAHHUS CTYACHTOB Ha PYyOEKHOM KOHTpOJIE OCHOBBIBAETCS Ha
«Kontpone utoros» (KN). B pamkax naHHOW METOAWMKH, OLIEHKA B 0a/Iax BHICTABIISIETCS CTYJICHTY Ha



OCHOBaHUU PE3yNIbTaTOB TEKyIlero KOHTPOJsS OTAENbHO sl mepBoil monoBuHbl cemectpa (KU-8) u
otnensHo 1 BTopoit (KM-16). YenemHoe npoxoxkaeHue CTyJAeHTOM pyOeKHOTO KOHTPOJISI OTBEYAET
nuanasony 15-25 6amnioB o uroram kaxaoro K.

dopma peanuszalMM MPOMEKYTOYHOIO KOHTposid - 3k3amMeH. K sk3aMeHy nomyckarorcs
ctyneHTsl, umeromue o uroram KM-8 u KU1-16 B cymme He menee 30 6amnoB. MakcuManbHas OLEeHKa
Ha ’K3aMeHe cocTtaisieT 50 0anos.

Pexomenayemas nurepatypa:

®u3nyueckre OCHOBBI METOJOB MCCIIEIOBAHUS HAHOCTPYKTYpP U MOBEPXHOCTHU TBEPJOTO Teia
[Texkct] : yueOHOe mocobue i By3oB / B. . Tposn [u ap.]. - Mocksa : HUSLY MU®U, 2014. - 257
c. - ISBN 978-5-7262-2076-5

Huzamernunos, 1.Y. Anamu3 manseix [Tekcr] : yueObHOoe mocobue s By3os / 1. V.
Hwuzamernunos, B. I1. Pymsanes. - Mocksa : HUAY MUOU, 2012. - 285 c. - (YueOHas kHura
nmkenepa-pusnka). - ISBN 978-5-7262-1687-4

bopman, B.J[. ®dusmyeckas KUHETHKAa aTOMHBIX MPOILECCOB B HAHOCTPYKTypax [Tekct] :
yueOHoe nocobue st By3oB / B. /1. bopman, B. H. Tponun, B. U. TposH. - Mocksa : HUSY MUOU,
2011. - 473 c. - (bubnnoreka saepHoro yuusepcutera). - ISBN 978-5-7262-1667-6

11. YYEBHO-METOJIWYECKUE PEKOMEHIALIMHU JJIsSI MPEMMOJABATEJE

B pamkax Kypca OCBEILIEHBI ClIeAyrolue TeMmbl: VH)KEHEpHBIE OCHOBBI MAaTE€pUATIOBEACHMUS.
Metonpl  uccnenoBaHus M (U3UYECKUX M CTPYKTYPHBIX  XapakTEpUCTHK  MaTepHaJoB.
HanocTpykTyprpoBaHHbIe (yHKIMOHAIBHBIE MAaTepPHaIbl U MEPEUUCIUTh UX YHUKAJIBHBIE CBOMCTBA.
@®u3nyecKrue OCHOBBI COBPEMEHHBIX METOJOB MOJEIUPOBAHUS CBOMCTB HAHOCTPYKTYPHUPOBAHHBIX
MaTtepuanoB. IlocTaHOBKa (U3MYECKOT0 HSKCHEPUMEHTa M BaKyyMHas TeXHHMKAa. OCHOBHBIC BH[bI
CPEACTB JOCTH)KEHUS BBICOKOI'O BaKyyMa U (PM3MUECKUE OCHOBBI MX (yHKIMOHMpoBaHus. [locTaHoBKa
SKCHEpUMEHTAa B MOJIEKYJSIpHOH (U3MKe. AJNTOPUTM peIIeHHs] SKCIEPUMEHTAIbHON 3a/layM.
[InanupoBanue >kcniepuMenTa. PaznenutensHble NpuOOpel.  Macc-CrieKTpoMeTpruIecKue MpHOOpHI.
DneKTpoMarHuTHele ycTaHOBKHU. PabGoudas mopnens. Texnuyeckuii mpototun. ONBITHBINA 0Opaser.
ABTOMaTH3aIMsI M3MEPEHUH B HKCHEPUMEHTANbHON (u3mke. Buapl m3MepeHuil M MOTPENIHOCTEH.
OneHka CHCTEMAaTHYECKOM M Cily4alHOM morpemHocTedl. XapakTepUCTUKM TOYHOCTH CPEJICTB
n3Mepenuil. OCHOBHbBIE 33/1auH, pelIaeMble Mpu 00pabOTKe OINBITHBIX JaHHbIX. OOJAaCTH MPUMEHEHUS
BaKyyMHOW TeXHUKU. Meronpl nosydeHus Bakyyma. Knaccudukanusi cpecTB moixydeHusl Bakyyma.
OO6nactu aeicTBUS BaKyyMHBIX HacOcOB. CpaBHEHHUE pa3IMUHBIX TUIIOB HACOCOB U KPUTEPHUH BHIOOpA.
OcHOBHBIE ~ XapaKTEpUCTHUKUM  HacocoB. DOpBakyyMHBIE  HAcOCHl:  IIJJACTHHYATO-POTOPHBIE,
JBYXpOTOpPHBIE, Ap. Hacochl. [IpuMHLIMOBI AEWCTBUS, MapaMeTpbl M KOHCTPYKTHBHBIE OCOOEHHOCTH
¢dopBakyyMHBIX HacocoB. Macna. TypOomMoseKysipHble HACOCHI. MApOCTpyiHble HAcOCHl. [IpuHIMIBI
NeUCTBUS, XapaKTEPUCTUKM M KOHCTPYKTUBHBIE OCOOCHHOCTH BBICOKOBAaKYYMHBIX HAacCOCOB.
[eonuToBble, MOHHO-COPOLIOHHBIE, KPHOI€HHbIE M JIPYyTH€ HACOCBHl, NpPHUMEHSEMbIE B Macc-
criekrpometpax. JloBymku. ['errepsl. [loHATHE 0 BaKyyMHBIX cucTeMax. BpICTpOTa OTKauku Hacoca u
oOBbekTa. Meroauka pacuera BakyyMHbIX cucteM. [Ipumepst pacuera. M3mepenue nasnenus. [louck
TE€4YH. OJIEMEHTBl BaKyyMHBIX cHcTeM. (TaTH4ecKue, TEIUIOIEKTPUYECKHE, HMOHU3AlMOHHBIC,
UIEKTPOPA3PAAHbIE U JIp. BaKyyMMETphl. XapaKTEpUCTUKM U PEXUMBI pabOThl BaKyyMMETPOB.
W3mepeHune napuuansHbIX J1aBieHui. MIHTeprnperanus cnekrpa Macc octaToyHoro rasa. [Ipubopst ais
HU3MEPEHMS NMAPLUAIBHBIX JABJICHUN: MAarHUTHBIA CTATUYECKUN MaCC-CIIEKTPOMETP, BPEMSIIPOJICTHBIN
Macc-CIEKTPOMETp, OMEraTpoH, (apBUTPOH, KBaJpPYyMOJIbHBIH Macc crnekrpoMerp. McnbiTanue



BAKYYMHBIX CHCTEM Ha TIE€pMETUYHOCTb. Teuun. Meronsl Jokamms3anuu Teded. Macce-
CIIEKTpOMETpPUUYECKUE Tedeuckarenu. Hamyck razoB B BaKyyMHBIE CUCTEMBI. ['a30BbIM IIOTOK 4epe3
Macc-crekTpoMerp. HamyckHble cucTteMbl Macc-ClieKTpoMeTpoB. Hamyck ra3oB B NMEpHOIMYECKOM U
HETpephIBHOM pekumax. MemOpanublii BBoA. JuddepeHnnanbHble CHCTEMBI OTKAYKH Macc-
CIEKTPOMETPOB.  DIEKTpOpaclbUIeHHWE  KUAKOCTeW. MoHu3auus B KOPOHHOM  paspsie.
®dotononusauus. Beog TBepasix 00pa3noB B BakyyM. CHcTeMBbl LUIIO30BaHUS TBEPIBIX 00pa3loB B
BakyyM. BakyymnHas apmarypa. Marepuansl 3J€MEHTOB BaKyyMHBIX CHCTEM. Y IUIOTHEHHS.
PerynupoBouHble BEHTHUIIN 1711 Macc-ClieKTpoMeTpoB. HaTekarenu. DneKkTpuueckrue BBOBI.

Tekyuuii KOHTPOJb MPEACTABICH CAEAYIOMINM BUIOM aTTECTALIMHU:

— KonTposbs uroros

Ha Be1OOp mpenojaBartessi CTYJCHTY BBIIAETCS 5 BOMPOCOB M3 CIHCKa BOMPOCOB. Bpems Ha
noAroToBKy — 20 MuHYT. B pamkax IpemyioKeHHBIX TEM BOIIPOCOB, IPENOAABATENb MOKET 3a/1aBaTh
000011aro111e BOIIPOCHI, OXBAThIBAIOIINE HECKOIBKO TEM, UM KOHKPETHBIE 3aaun-IIpOOIeMbl TpyIIIe
(m1Ba m OoJiee) CTYJACHTOB C IIENbIO0 OIICHUTH PAa0OTy CTYJIEHTOB B KOJUIEKTHBE, & TaK K€ POJb H
AKTUBHOCTH OT/IETBHBIX CTYACHTOB.

Metoarka TMpoBeJIeHHsI OLIEHUBAHMs CTYACHTOB Ha PYyOEXHOM KOHTpOJIE€ OCHOBBIBAETCS Ha
«Kontpone utoros» (KN). B pamkax naHHOW METOAMKH, OlIEHKA B OajIax BHICTABISIETCS CTYJICHTY Ha
OCHOBAaHHUM pe3yiabTaTOB TEKyIIEro KOHTPOJS OTAENbHO AJisg nepBoil mosioBuHbl cemectpa (KU-8) u
otnenbHO Uit Bropoil (KU-16). Yenemnoe npoxoxkaeHne CTyAeHTOM pyOeKHOr0 KOHTPOJIS OTBEYAET
nuanasony 15-25 6amwioB o uroram kaxaoro K.

dopma peanuzalMM MPOMEKYTOYHOIO KOHTposis - 3k3ameH. K sk3amMeHy nomyckarorcs
ctynentsl, umeromue mo uroram K-8 u KM-16 B cymme He meHee 30 6ayuoB. MakcumalbHas OlIEHKa
Ha 3K3aMeHe coctaisieT 50 0annos.

Pexomennyemas nureparypa:

®du3nyecKkrue OCHOBBI METOJIOB MCCIEAOBAaHUS HAHOCTPYKTYP M IOBEPXHOCTH TBEPAOIO TeEla
[Texct] : yueOHOe mocobue st By30oB / B. W. Tposn [u ap.]. - Mocksa : HUSIY MU®U, 2014. - 257
c. - ISBN 978-5-7262-2076-5

Huzameraunos, LY. Ananu3 manseix [Tekcr]| : ydeObnoe mocobue st By3os / L. V.
Hwuzamernuno, B. I1. Pymsanes. - Mocksa : HUAY MUDU, 2012. - 285 c. - (YueOHas kHura
nmkeHnepa-pusnka). - ISBN 978-5-7262-1687-4

bopman, B.J[. ®usnmueckas KUHETHMKAa aTOMHBIX IPOIECCOB B HAHOCTPYKTypax [Tekct] :
yuebHoe nocobue 1 By30B / B. JI. bopman, B. H. Tponun, B. U. TposH. - Mocksa : HUAY MUDU,
2011. - 473 c. - (bubnmoreka saepHoro yuusepcutera). - ISBN 978-5-7262-1667-6
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