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AHHOTAIUA

B pamkax Kypca OCBEIIEHBI Clleyrouue TeMmbl: VIH)KEHEpHbIE OCHOBBI MAaTE€pUATIOBEICHMUS.
Mertoapl  uccnenoBaHus M (PU3MUECKUX M CTPYKTYPHBIX  XapaKTEPUCTUK  MaTEpUaNIOB.
HanoctpykTypupoBanHbie (pyHKIIMOHAIBHBIE MAaTE€pUAIbl U MEPEYUCIUTh UX YHUKAJIbHbIC CBOMCTBA.
@u3nyecKue OCHOBBI COBPEMEHHBIX METOJOB MOJEIMPOBAHMUSA CBOMCTB HAHOCTPYKTYPHPOBAaHHBIX
matepuanoB. llocTaHOBKa (U3NYECKOTr0 HSKCHEPUMEHTAa M BaKyyMHas TeXHUKAa. OCHOBHBIE BUJbI
CPEeACTB JOCTHXKEHUS BBICOKOI'O BaKyyMa M (pu3nueckue OCHOBBI UX (pyHKLIMOHUpoBaHus. [loctaHoBKa
HKCHEpUMEHTAa B MOJIEKYJIApHONH (QHU3UKE. AJTOPUTM pPELICHHUs HKCIEPUMEHTAIbHON 3ajayu.
ITnanupoBanue skcnepuMmenTa. PaznenutensHble mpuOopel.  Macc-crieKTpoMeTpudecKkue npruOophl.
DNeKTpoMarHuTHele ycTaHOBKH. Pabouas mopnens. Texnuyeckwit mportotun. OmNbBITHBIA 0O0paser.
ABTOMAaTH3aIUsl M3MEPEHH B IKCHEPUMEHTANbHON (u3nke. Buapl m3MepeHuil W MOTrpenIHOCTEH.
OneHka cHCTEMaTH4YeCKOM U CIydallHOM IOrpemHOCTed. XapaKTepUCTUKU TOYHOCTU CPEICTB
n3Mepenuil. OCHOBHbIE 33/1a4y, peliaeMble Ipu 00pabOTKEe ONBITHBIX AaHHBIX. O0JaCcTH NPUMEHEHUS
BaKyyMHOW TEeXHMKH. MeToJbl nosiyueHus Bakyyma. Kiaccudukanus cpeicTB MOIydeHUsl BaKyyMa.
OO6nactu aelcTBUS BaKyyMHBIX HacocoB. CpaBHEHHUE pa3IMyYHbIX TUIIOB HACOCOB U KPUTEPUHU BbIOOpA.
OcHOBHBIE ~ XapaKTepUCTUKH  HacocoB. DopBakyyMHBIE  HAcoOChl:  IIJJACTHHYATO-POTOPHBIE,
IBYXpPOTOpHBIE, JAp. Hacochbl. IIpuHLMOBI AEHCTBUS, MapaMeTpbl U KOHCTPYKTHBHBIE OCOOEHHOCTH
¢dopBakyymMHBIX HacocoB. Macna. TypOoMosIeKysipHbIe HACOCHI. MMAPOCTPYHHBIE HACOCHL. [IpuHITHITBI
NEUCTBUS, XapaKTEPUCTUKHM M KOHCTPYKTHBHBIE OCOOEHHOCTH BBICOKOBAKYYMHBIX HAaCOCOB.
[leonuToBBIE, HOHHO-COPOLIOHHBIE, KPHOT€HHbIE M JIpyIrM€ HACOChl, IpPUMEHSEMblE B Macc-
crekrpomerpax. JloBymku. ['errepsl. [loHATHE 0 BaKyyMHBIX cUCTeMax. bbICTpOTa OTKaYKM Hacoca u
o0bekTa. Merouka pacuera BakyyMHbIX cucteM. [Ipumeps! pacuera. M3mepenue nanenus. [lonck
T€YH. OJIEMEHTbl BaKyyMHbIX cHCTeM. CTaTH4YeCKue, TEIUIONIEKTPUUECKHE, HOHU3alUOHHBIC,
JIEKTPOPA3PSAIAHBIE U JIp. BaKyyMMETpbl. XapaKTEPUCTUKH M PEKUMBI pabOThl BaKyyMMETpOB.
M3mepeHune napiuanbHbIX JaBieHui. IHTepperanus cnekTpa Macc octaToyHoro rasa. [Tpubopst s
U3MEPEHMS MMAPLUAIBHBIX JaBJICHUN: MATHUTHBIA CTATUYECKUN MACC-CIEKTPOMETP, BPEMSAIIPOJIETHBIN
Macc-CIIEKTPOMETp, OMEraTpoH, (apBUTPOH, KBaJAPYHOJbHBIM Macc crnekTpomeTp. WcmbiTanue
BAKYYMHBIX CHCTEM Ha TIe€pMETHYHOCTb. Teun. Meronpl Jokamm3anuu  Teded. Macce-
CIEKTpOMETPHYECKUE Tedyenckarenu. Hamyck ra3oB B BakyyMmHbIE cHCTEMBI. ['a30BBIM IOTOK 4epes
Macc-crekTpomerp. HamyckHble cuctemMbl Macc-crieKTpoMeTpoB. Hamyck ra3oB B mepuoInyYecKOM U
HEeNpepbIBHOM pexumax. MemOpanHblii BBoA. JuddepeHunanbHble CHCTEMBl OTKAaYKH Macc-
CIEKTPOMETPOB.  DJEKTpPOpaclbuIeHHE  KUAKocTed. MoHu3amms B KOpPOHHOM  paspsze.
®dotononuzanus. Beoa TBepabix 00pa3znoB B BakyyM. CHCTEMbI IHIIIO30BaHHs TBEPABIX 00pa3lloB B
BakyyM. BakyymHas apmarypa. Marepuansl 3JIEMEHTOB BAaKyyMHBIX CHUCTEM. YIUIOTHEHHS.
PerynnpoBouHbIe BEHTHIIN U1 MacC-CIIEKTpOMeTpoB. HaTekarenu. DnekTpuyeckne BBOIBI.

1. IEJIN U 3ATAYA OCBOEHUSA YYEFHOM JJUCHUTIJIAHBI

HCJ'ISIMI/I OCBOCHUA y‘IG6HOI>i JUCHUIINIMHBL  ABJIAIOTCA: O3HAKOMJICHUEC CTYACHTOB C
COBPCMECHHBIMU METOAUKAMU CbOpMI/IpOBaHHSI U HUCCIICAOBAHUA TOHKOINICHOYHBIX CTPYKTYpP. B TOM
YUCJIC HaHOMAaTCpHaaB. Oco0oe BHHMaHUE YACIACTCA (I)I/I3I/IquKI/IM OCHOBaM 3KCIHECPUMCHTAJIbHBIX
METOJ0B, ABJIAIOIIUXCSA 0a30BBIMH B HCCICAOBAHUAX HAHOCTPYKTYP U MOBCPXHOCTHU TBEPAOTO TCIIA.

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO



N3yuenue

TaHHOU

JUCHUITIINHBI

MpeIecTByeT

HayYHO-HMCCIIEIOBATEIILCKOW  paboTe

CTY/ICHTOB, U O0OecreunBaeT MpopadoTKy TEOPETUUYECKUX BOIPOCOB B paMKaX BBHIOPAHHOTO Mpoduiis

MMOATOTOBKH, HU3YYCHUC COBPCMCHHBLIX MCTOAOB HCCICAOBAHHA (1)I/I3I/I‘ICCKI/IX CBOICTB MaTcepuaioB,

Y4acTucC B HAYUHBIX HCCICHOBAHHUAX. B paMKax KypcCa Hapsady CO 3HAHHUAMH TCOPETUYCCKUX OCHOB

BaKyyMHOW TEXHHKH, KOHCTPYKLUMOHHBIX M (YHKIMOHAJIHHBIX MAaTE€pPHajOB, CTYIEHTHI IIOJydYaT

MPAKTUYECKHE HABBIKM: pacueTa CJIOXHBIX BAaKyyMHBIX KOHCTPYKLHH, MOCTAaHOBKHU (PU3MUECKHUX
HKCIIEPUMEHTOB B 00JaCTU MOJIEKYJISIPHON (PU3UKHU U HAHOMAaTEPHAaJIOB.

3. ®OPMUPYEMBIE KOMIIETEHIIUA U IIVTAHUPYEMBIE PE3YJIbTATBI

OBYYEHUA

YHuBepcalbHbIe H(WTH) 00IIeTpOPECCHOHATBHBIC KOMITCTCHIINH:

KOI[ 1 HAMUMCHOBAHUEC KOMIICTCHIIM ‘ KOII N HAMMCHOBAHUC MHAUKATOPA NOCTHIKCHUS KOMIICTCHIINN

[TpodeccnonanpHbie KOMIICTCHIIMA B COOTBECTBUU C 3ajadaMd W OOBEKTamMH (0OmacTsMu

3HaHUI ) TPOPECCUOHATBHOMN 1eATEILHOCTH:

3apaua
npodeccuoHaIbLHOM
nesteabnoctu (3I11)

O0beKT I
00J1aCTH 3HAHUSA

Koa u naumenoBanue
npodeccuoHaIbLHOM
KOMIIeTeHIUH;
OcHoBaHue
(mpogeccuoHaTIbLHBIH
cranaapr-IIC, ananu3
OmbITA)

Koa n naumenoBanue
HHIMKATOPA
JAOCTHKEHUSI
npogdeccuoHaIbLHOM
KOMIIeTeHIIH

Co6op u 06paboTKa
Hay4YHOU U
AHAJIMTUYECKON
uHpOpMaINU C
HCII0JIb30BaHUEM
COBpPEMEHHBIX
porpamMm, CpeJICTB U
METOJI0B
BBIYMCIIATEIIBHOMN
MaTeMaTHKH,
KOMITEIOTEPHBIX H
UH(OPMALIMOHHBIX
TEXHOJIOTUI; U3y4YECHHE
Y aHallu3 Hay4HO-
TEXHUYECKON
uHpopManuy,
OTEUECTBEHHOTO U
3apy0eKHOTO OTbITa
10 TEMaTHKE
UCCIeIoBaHus1, cOop U
o0paboTKka HAyqHOU U
AHAJIMTUYECKOMN
uH(popManuu ¢
MCIOJIb30BaHUEM

SKCHepTHO'aHaJ'II/ITI/ILIeCKI/Iﬁ

Pe3ynbTaTe!
HCCIICIOBAHUM,
Hay4YHbIE U
aHaJIMTHYECKUE
OTYETEI.

ITK-14.1 [1] - Cnocoben k
CO3JIaHUIO TEOPETHUECKUX
Y MaTeMaTHYECKUX
MoJieJIeH, OIMCHIBAIOIUX
OCHOBHEIE ITPOIIECCHI B
npubopax GU3UKU
TBEPJIOTO TEIa, TA3E€PHBIX U
IUTa3MEHHBIX YCTaHOBKAX,
CHUCTEMax KBaHTOBOU
JIOTHMKHU Ha OCHOBE
YIBTPAaX0JIOAHBIX aTOMOB U
HOHOB B JIOBYIIIKAX

OcHosanue:
[TpodeccnonanpHBIM
crangapt: 29.004

3-11K-14.1[1] - 3Hath
OCHOBBI (PU3UKU
KOHJICHCUPOBAHHBIX CPEJ:
SHEPreTUYECKHUE 30HBI,
KJIACCU(PUKAIINIO BEIIECTB
C TOYKH 3pEHHSI 30HHOM
TEOpPUH, OCHOBBI (PU3UKHU
METaJlIOB,
MOJIYIIPOBOJIHUKOB U
HaHOCTPYKTYP; OCHOBHbBIE
CBOMCTBA U
TEOPETUYECKHE MOJEIIH,
OTIHCHIBAIOIINE
yABTPAXOJIOAHbIE ATOMBI U
VOHBI B JIOBYIIIKE.;
V-TIK-14.1[1] - ymets
chopMyIIupoBaTh
MaTeMaTHYeCKYIO MOJIEIh
TUTSL IPOTOTHITA WITH
MakeTa
pa3pabaThIBAEMOTO
npubopa puzuku
TBEPJOTO Tela, JTA3EPHOU
WJIY TJIa3MEHHOU




COBPEMEHHBIX
porpamm, CpeJiCTB U
METOI0B
BBEIUHMCIIMTEIbHOM
MaTeMaTUKH,
KOMITBIOTEPHBIX U
nH(pOPMaAITMOHHBIX
TEXHOJIOTHH.

YCTaHOBKH.;
B-T1K-14.1[1] - Bnagetsb
KBaHTOBOMEXaHUYECKUM
OIMCAHUEM TBEPJBIX TEIl,
TEPMHUHOJIOTHEH
SHEPreTUYECKUX 30H,
KBa3U4acTUll U
pa3MepHOro KBaHTOBAHUS,
METOJIaMU
KOMIIBIOTEPHOTO
MOJICTUPOBAHUS
(U3NYECKUX MPOLIECCOB.

[IpoBeneHue HayYHBIX
Y aHAJTUTUYECKHUX
HCCIIEA0BAHUH 110
OTJIEbHBIM pa3jienam
(aTamam, 3agaHUSIM)
TeMbl (IIPOEKTa) B
paMKax MpeaMeTHOU
obJacTu 1o nmpopuIo
CrierMaInu3aiuy B
COOTBETCTBHH C
YTBEPKICHHBIMU
IJIaHAMH U
METOAMKAMHU
HUCCIJIEIOBAaHUII.
y4acTHe B POBEICHUN
HaOI0IeHUH 1
U3MEPEHHU,
BBITIOJTHEHUH
AKCIIEPUMEHTA U
00paboTKe TaHHBIX C
HCII0JIb30BAaHUEM
COBPEMEHHBIX
KOMITBFOTEPHBIX
TEXHOJIOTHI; yyacTue
B MPOBEACHUU
TEOPETHYECKUX
HCCIICIOBAHMIA,
MMOCTPOECHUH
(hUBUYECKUX,
MaTeMaTHYECKHUX U
KOMITBFOTEPHBIX
MOZEJIEH U3y4aeMbIX
MPOLECCOB U SIBJIICHUI,
B MIPOBEACHUU
AHATTUTHIECKUX
HCCIIEIOBAHUH B
MpeAMETHOM 00IacTH
1o MpopuITo
CHelHaIn3aluy;

HayLIHO-I/ICCJ'Ie,HOBaTCHBCKI/Iﬁ

JesTenbHOCTD 1O
pazpaboTke
MaTepuaios,
MOKPBITUH,
npuOOpOB.

I1K-14.2 [1] - Ciocoben
MIPOBOJUTH HayUHBIE
UCCIIEI0OBaHMs B 00J1acTH
(10737041
KOH/ICHCUPOBAHHOTO
COCTOSIHUSI BEILIECTBA C
IIETBI0 pa3pabdOTKH
MOJIYIPOBOTHUKOBBIX,
CBEPXITPOBOIHUKOBBIX,
TOHKOTLJICHOYHBIX U
HaHOCTPYKTYPHUPOBAHHBIX
MaTepuasos,
CBEPXITPOBOISIIHNX
YCTPOMCTB U
OTITORJIEKTPOHHBIX
puOOpoOB; B 00JIaCTH
OTITUYECKOTO
puOOPOCTPOCHHUS,
ONTHYECKUX MATEPHAIIOB H
TEXHOJIOTHIl; B 00J1acTH
Jla3epHOM (DU3UKH C LIETTBIO
CO3/1aHUS HOBBIX 3TAJIOHOB,
METOJIUK BEJICHUS
U3MEPEHUH U CPEJICTB
U3MEPEHUH C UX
MOCIIEAYIOLIEN
aTTecTalen u BBOJAOM B
peecTp CpeaCTB U3MEPEHUN

IJId HY>KI HAHOMETPOJIOTMHU

Ocnosanue:
[IpodeccrnonanbHbIit
crannapt: 25.049

3-11K-14.2[1] - 3HaTh
OCHOBHBIE COBPEMEHHBIE
JOCTUXKEHUS PU3UKU
TBEP/Oro Tella U
BO3MO>KHOCTH
COBPEMEHHOM
AKCIIEPUMEHTATbHON
TE€XHHUKHU; OCHOBBI
(hU3HYECKOI ONITHKH,
TEOpHI0 UHTEpPepeHIuH,
nudpakii, OCHOBBI
aTOMHOM M MOJIEKYJISIPHON
CIIEKTPOCKOIUH; CTIOCOOBI
U METObI CO3/IaHUS
HOBBIX 3TAJIOHOB.;
V-IIK-14.2[1] - ymeTh
MOCTPOUTH
MaTeMaTHYECKYyIO0 MOJIENb
SIBIICHHSI, PACCUNTATh
CXeMY IKCIIEpUMEHTA,
MIPOBECTHU OLICHKH
napamMeTpoB MaTepHasIoB,
BBIOpaTh HEOOXOAUMBIE
MaTepHasbl 1 METOJUKU
JUISL pelIeHus
KOHKPETHBIX 3a/1a4 C
Y4€TOM JAJIbHENIIETO
npuMeHeHus B cepe
Hay4yHO-
UCCIIeIOBATENbCKUX U
OTIBITHO-
KOHCTPYKTOPCKUX paboT B
obnactu pusmku
KOH/IEHCUPOBAHHOTO
COCTOSIHUSI BEIlIeCTBA U
CPEICTB U3MEPEHUN. ;
B-T1K-14.2[1] - Bnanetsb
OCHOBAMH CIIEKTPOCKOIHNH
aTOMOB M MOJIEKYI,




Y4acTHE B CO3JIaHUH
HOBBIX METOJIOB U
TEXHUYECKHX CPEJICTB
HCCJICIOBAHUM U
HOBBIX Pa3pabOTOK,
ydacTue BO BHEJIPCHHUH
pe3yIbTaToB
HCCIIEIOBAHUM U
pa3paboToK.

METOJIMKAMHU BEJICHUS
U3MEPEHUH U CPEICTB
U3MEpEeHHil; MeToJaMU
MOJTyYeHHUS, aHATIN3a U
OIMCaHUs apaMeTPOB U
XapaKTePUCTHK
IPOLIECCOB B
HKCHEPUMEHTATBHBIX
yCTaHOBKaxX (U3UKHU
TBEPJOTO TeJa U
Ja3epHON (HU3HKHU.

4. BOCIIMTATEJIbHBINA MOTEHIAAJ JUCITATLIAHBI

Hamnpasnenus/nenu 3amaun BocuTaHus (KOx) BocnurarenbHbIi MOTEHIIHAT
BOCIIUTAHUS JHACIUATIINH
[IpodeccuonanpHOE Coznanue ycioBui, 1.Mcnone3oBanue
BOCIIUTAHUE obecrnieunBaromux, GOPMUPOBAHNE BOCIIUTATCILHOIO ITIOTCHITHANA

TBOPYECKOTO
MH)XEHEPHOT0/TIPO(heCcCHOHAIBHOTO
MBIIIJICHUS, HABBIKOB OpraHU3aluu
KOJUIEKTUBHOM IIPOEKTHOU
nesitenpHocTH (B22)

JTUCIUILIAH TPOo(heCcCUOHATBLHOTO
MOJyJIsl U1 Pa3BUTHUSI HABBIKOB
KOMMYHHUKAIINH, KOMaHIHON
paboTHI U INIEPCTBA,
TBOPYECKOTO MHKEHEPHOTO
MBIILJICHUS, CTPEMIICHHS
CJIeI0BaTh B MPOQeCcCCHOHATBHON
JESTEIbBHOCTH HOpMaM
MOBE/ICHUs1, 00ECIICUNBAIOIIUM
HPaBCTBEHHBIN XapaKTep
TPYAOBOM JEATEIbHOCTU U
HecITyeOHOTro MoBeIeHHs,
OTBETCTBEHHOCTH 3a MPUHSATHIE
peLIeHus Yepe3 MOATOTOBKY
TPYIIIOBBIX KYPCOBBIX padoOT U
NPaKTUYECKUX 33JIaHU, PEeIIeHHE
KeHCoB, MPOX0XK/IEHNE MPAKTUK U
noarotosky BKP.
2.Mcnonb3oBaHue
BOCIIMTATEIBHOTO MOTEHIINAIIA
JTUCIUIUINH POo(eCCUOHATBLHOTO
MOJYJIS JUis: - OPMUPOBAHUS
MIPOU3BOJICTBEHHOTO
KOJIJIEKTUBH3MA B X0J1€
COBMECTHOT'O PELICHHS KaK
MOJIEJIbHBIX, TaK U TPAKTUYECKUX
3a/1a4, a TaKxkKe IMyTemM
MOAKPEIICHUE palliOHAIbHO-
TE€XHOJOTMYECKUX HaBBIKOB
B3aUMOJICMCTBHS B POEKTHOMN
NEeSITeIbBHOCTH SMOIIMOHATbHBIM
3¢ (HeKToM yCIenrHoro
B3aUMO/ICHCTBUS, OLTYIIICHHEM
pocta o611ei 3¢ HeKTUBHOCTH MPH




[TpodeccnonanpHoe
BOCITHTaHHUE

Coznanue ycioBui,
obecnieunBaronux, GopMupoBaHue
KyJIBTYpBl 0€3011aCHOCTH NIPpU paboTe
Ha SKCIIEPUMEHTAILHBIX U

MMPOMBIINIJICHHBIX YCTaAHOBKAx BBICOKOH

MotrHocTr (B28)

pacrpeneieHuu MPOSKTHBIX 33134
B COOTBETCTBUU C CUILHBIMU
KOMITIETEHTHOCTHBIMU U
AMOIMOHAIBHBIMU CBOMCTBAMU
YJICHOB IPOCKTHOMW TPYIIIIHI.
1.Mcnonb3oBanue
BOCITUTATEIILHOTO MOTCHIINAIIA
PO UIBHBIX UCIHUTUINH U BCEX
BUJIOB TIPAKTHUK JIJIS: -
(hopMUpOBaHUS KYTbTYPHI
Ja3epHON 0E€30MaCHOCTH
MOCPEACTBOM TEMATHIECKOTO
aKIEHTUPOBAHUS B COJICPKAHUH
JTUCIUIUIAH ¥ YIeOHBIX 3aJaHHH,
IIOJITOTOBKHU 3cce, pedepaTos,
JIMCKYCCHUH, a TAK)XKE B XOJIE
NPaKTUYECKON paboThI C
Ja3epHBIM 000PYAOBaHUEM. -
(hopMHUPOBaHUS KYJIBTYPBI
0€30MacHOCTH MU padoTe Ha
IKCICPUMEHTAIBHBIX U
POMBINUICHHBIX YCTAHOBKAX
BBICOKOW MOIITHOCTH U
UMEIOIIIMH TTOBBIIIICHHBINA
YPOBEHB OITACHOCTH Yepe3
BBITIOJTHCHHUE CTYICHTaAMH
NPaKTUYECKUX U JTa00PaTOPHBIX
pabot, B TOM YHCIIC Ha
000pyIOBaHUY JJIsl UCCIIEIOBAHUS
BBICOKOTEMITEPATYPHOH TUIA3MBI.

S. CTPYKTYPA Y COJIEP)KAHUE YYEBHOM JUCIHUILIUHBI

Pa3nensl yueOHON AUCIMIIIUHBL, UX 00bEM, CPOKU U3ydeHUs U (OPMbI KOHTPOJIS:
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7 Cemecmp
1 Pasnen 1 1-8 16/16/0 25 K11-8 3-[1K-14.1,
V-I1K-14.1,
B-I1K-14.1,
3-11K-14.2,
V-I1K-14.2,




B-T1K-14.2

2 Pasznen 2 9-16 | 16/16/0 25 KH-16 | 3-11K-14.1,
V-1IK-14.1,
B-TIK-14.1,
3-11K-14.2,
V-1IK-14.2,
B-T1K-14.2

Hmoezo 3a 7 Cemecmp 32/32/0 50

KoHTpoJibHbIE 50 3 3-11K-14.1,
MeponpusiTusi 3a 7 V-1IK-14.1,
Cemectp B-TIK-14.1,
3-11K-14.2,
V-1IK-14.2,
B-T1K-14.2

* — COKpaIIeHHOE HAUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cymMmMa MakcHMaJbHBIX OamioB JobkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3a4eT U
(w1m) PK3aMeH

CoxkpallieHre HauMeHOBaHUN (POPM TEKYILIEr0 KOHTPOJISI U aTTECTALUU Pa3AEIIoB:

O0o3uauenue | Ilo1HOE HAMMEHOBAHME

KN KoHTpoJIb 110 uToram
3 3auer
KAJIEHJIAPHBIN IVIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIao.,
yac. yac. yac.
7 Cemecmp 32 32 0
1-8 Paznen 1 16 16 0
1-8 Tema 1 Bcero ayuTopHBIX 4acoB
Beenenne. O01mue noHATHs 0 IPOBEIEHNU QUITYECKUX 16 | 16 [0
AKCIIEPUMEHTOB. TexHuka 0e3ornacHocTu. HxeHepHbIe Owunaiin
OCHOBBI MaTepHanoBeieHus. MeTOo bl UCCIIeTOBAHUS U 0 0 0

(U3NYECKUX U CTPYKTYPHBIX XapaKTEPUCTUK MaTepHaJIOB.
HanocTtpykTypupoBaHHble (yHKIIMOHAIBHBIE MAaTEPUAIIbI U
IIEPEUYNCIINTh UX YHUKaJIbHbIE CBOWCTBA. DU3NYECKHE OCHOBBI
COBPEMEHHBIX METOJ0B MOJCIUPOBAHUS CBOWCTB
HaHOCTPYKTYPUPOBaHHBIX MaTepuanos. [loctaHoBka
(U3MYECKOro SKCIIEPUMEHTa U BaKyyMHasl TEXHUKA.
OcCHOBHBIE BUBI CPEACTB JOCTHKEHHS BBICOKOI'O BAKyyMa H
¢u3nveckre oCHOBHI UX QyHKIIMOHUpoBaHUs. [TocTaHOBKA
AKCIIEPUMEHTA B MOJIEKYJISIPHOM (QU3uKe. AJITOPUTM pEeIICHUS
JKCIIEPUMEHTANILHOM 3a1a4yu. [llannpoBaHue sKCiepUMeEHTa.
Paznenutensubie mpubopsl. Macc-crieKTpoMeTpruiecKue
npuOOpHL. DIIEKTpOMarHUTHBIE YCTaHOBKHU. Pabouast MoJiens.
Texandeckuit mporoTun. ONBITHBIN 00pa3en. ABTOMAaTH3AIUS
M3MEPEHUH B 3KCIIEpUMEHTAIbHON pu3uke. Buasl uamepenuit
1 morpentHocTei. OneHKa CUCTEMATHIECKON U CITydaitHOM
IOrpeHOCTEN. XapaKTEepUCTUKU TOYHOCTH CPEICTB




nu3Mepenuii. OCHOBHBIE 33]auu, peraemMble Ipu 00paboTke
OIIBITHBIX JaHHBIX. O0JIaCTH IPUMEHEHUS BAKYYMHOMN
TEXHUKH.

9-16 Paznen 2 16 16 0
9-16 Tema 2 Bcero ayauTopHbIX 4acoB
Mertoap! mosrydeHus: Bakyyma. Knaccudukanus cpeacts 16 | 16 | 0
noiyyeHus Bakyyma. O0iacTu qeiicTBUsI BAKyyMHBIX HacocoB. | OuiaiiH
CpaBHEHHUE pa3IMYHBIX TUIOB HACOCOB U KPUTEPUU BBIOODA. 0 0 0

OcHOBHBIE XapaKTEPUCTUKU HacocoB. DOpBaKyyMHbIE
HACOCHI: IUNIACTUHYATO-POTOPHBIE, IBYXPOTOPHBIE, IP. HACOCHI.
[TpuHUMIBI AEHCTBUS, TApaMETPbl 1 KOHCTPYKTUBHbBIE
0co0eHHOCTH (POPBAKYYMHBIX HacOCOB. Maca.
TypOGomoiekysipHbIe HACOCHI. TAPOCTPYHHBIE HACOCHI.
[IpyHIMIIBI NEHCTBHSA, XapaKTEPUCTUKU U KOHCTPYKTUBHBIE
0c0OEHHOCTH BBICOKOBAaKyYMHBIX HAacocoB. LleonnToBsie,
HMOHHO-COpPOLIOHHBIE, KPHOT'€HHBIE U JIpyTHe HACOCHI,
IIPUMEHsAEMBIE B Macc-clieKTpoMeTpax. JloBymku. I'errepsr.
ITonsaTHEe 0 BaKyyMHBIX CUCTEMAaxX. bbICTpoTa OTKa4uKu Hacoca
u o0beKTa. Meroauka pacuera BakyyMHbIX cucteM. [Ipumepbt
pacuera. M3mepenue nasienus. Ilonck teun. DieMeHTs
BaKyyMHbIX cucTeM. CTaTH4ECKHE, TEII0AIEKTPUIECKHE,
HMOHU3ALMOHHBIE, IEKTPOPa3PsAIHbIE U IP. BAKYYMMETPBI.
XapaKTepUCTUKU U PEKUMBI paOOTHI BAKYYMMETPOB.
N3mepenune napuuanbHbIX JaBieHuid. MaTepnperanus cnexkrpa
Macc ocrtaToyHoro rasa. [Ipubopsl 11 usmepenus
MapLHUAIBHBIX J1AaBJICHUI: MATHUTHBIM CTATUYECKUNA Macc-
CIIEKTPOMETP, BPEMSIPOJIETHBIN Macc-CIIEKTPOMETD,
OMEraTpoH, (papBUTPOH, KBAAPYIOJbHBINA MacC CIIEKTPOMETD.
HcnpiTanne BakyyMHBIX CUCTEM Ha FepMETUYHOCTh. Teuwn.
MeTtoap! noKanu3anuu Teyeid. Macc-creKkTpoMeTpuiecKue
Teuenckarenn. Hammyck ra3zoB B BaKyyMHBbIE€ CUCTEMBI. ['a30BbIi
IIOTOK Yepe3 Macc-crueKkTpoMeTp. HanmyckHble cuctemsl Macc-
criekTpoMeTpoB. Hamyck razoB B HeproanyecKoM U
HENpepbIBHOM pexxuMax. MeMOpaHHBIH BBOJI.
JuddepeHnnanbHble CUCTEMBI OTKAUKH Macc-CIIEKTPOMETPOB.
OnexTpopacnbuleHne XKuakocTed. loHn3anus B KOpOHHOM
pazpsae. Porononunsanus. BBoj TBepabIx 00pas3IoB B BAKyyM.
CucTeMsbl IUTI030BaHUS TBEPABIX 00PA3II0B B BAKyyM.
Bakyymnas apmatypa. Marepuaiibl 3J1eMEHTOB BaKyyMHBIX
CUCTEM. YIUIOTHEHUS. PerynupoBo4Hble BEHTHIN AJIs Macc-
cnexkrpoMeTpoB. HarekaTtenu. DneKTpuyecKue BBOBL.

CokpalieHHble HAUMEHOBAHUS OHJIANH OMIUM:

O0o3uauenue | [To1HOE HAMMEHOBAHME

OK DIIEKTPOHHBIN KypC

IIM I10IHOTEKCTOBBINM MaTepuai
111 ITOTHOTEKCTOBBIE JIEKIINH
BM Buneo-marepuansl

AM Aynno-marepuainsl

[1p3 IIpe3enTanmu

T TecTel




O5CM

DJEKTPOHHBIE CITPaBOYHBIE MaTEPUAIb

ncC

NHTEepaKkTUBHBIN CalT

6.

OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Kypc peanusyer KOMIIETEHTHOCTHBIM MOAXO U IIPEAYCMAaTPUBAET LIMPOKOE UCIIOJIb30BAHUE B

y4eOHOM IIpoliecce aKTUBHBIX (opM MpoBeAeHHs 3aHATHH (pa30op JOMalIHMX 3aJaHUil, cucTema
KOHTPOJIbHO-U3MEPHUTENBHBIX MaTepUasoB, BKIIIOUasi TECThI) B COYETAHUU C BHEAYIUTOPHOM paboToii ¢
1enbio GOPMUPOBAHUSA U PA3BUTHS MPOPECCUOHATBHBIX HABBIKOB CTYICHTOB.

7.

®OHJ OHEHOYHbLIX CPEACTB

@OHJT OLIEHOYHBIX CPEACTB 10 TUCLUIUIMHE 00ECIIeUnBaET MPOBEPKY OCBOEHUS IUIAHUPYEMBIX

pe3ynbTaToB 0OyueHHus: (KOMIETEHIMH M MX HWHIUKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYLIETO,

pyOEKHOTO U TPOMEKYTOUHOT'O KOHTPOJIS 110 JUCITUTUTHHE.

CBs3p Mexay (GOpMUPYEMBIMM KOMIIETEHUUSMU U (OpMaMHM KOHTPOJIS HMX OCBOCHHUS

MpeJ/iCTaBjeHa B CeAyIoLIel Tadnuiie:

KoMmnerenuus NHaukaTopbl 0CBOEHUSA ATTecTallMOHHOE MePOIPHsITHE
(KIT 1)
[1IK-14.1 3-I1K-14.1 3, K1-8, K1-16
V-IIK-14.1 3, K1-8, KI1-16
B-I1IK-14.1 3, K1-8, K1-16
[1K-14.2 3-I1K-14.2 3, K1-8, K1-16
V-IIK-14.2 3, K1-8, KI1-16
B-I1K-14.2 3, K1-8, K1-16

HIkaabl oeHKU 00pa3oBaTeIbHBIX H10CTUKEHUI

[Ilkana Kaxa0ro KOHTPOJIBHOI'O MEPOIpPHUATHS JIEKHUT B rnpeaenax oT 0 10 yCTaHOBJIEHHOIO

MaKCHMAaJIbHOI'O 0ajijia BKIIOYMTEIBLHO. MToronas arrecraius 1o JUCHHUIINIIMHE OLCHUBACTCA 110 100-

OaJNIbHOM IIKaJe U MNpEaACTaBIIACT coboit CYMMY 68.JIJ'IOB, 3apa6OTaHHHX CTYACHTOM IIPpH BbIIIOJIHCHHUU

3a/IaHMI B paMKax TEKYIIEro U MPOMEKYTOYHOIO KOHTPOJIS.

HToroBas orieHKa BBICTABISETCSI B COOTBETCTBUHU CO CJ'ICIIYIOIJ_Ieﬁ IIKAJIOM:

Cymma OamnoB

OreHka
ECTS

Orenka 1o 4-ex
OAJUILHOM ILIKAJIE

TpeGoBanus K ypOBHIO OCBOSHUIO
y4eOHOM TUCITUTLINHBI

90-100

5 — «omauunorn

OreHKa «OTIUYHOY BBICTABIISAETCS CTYNEHTY,
€CJIU OH INIyOOKO U IIPOYHO YCBOMII
MIPOrpaMMHBIN MaTepuall, HICUEPIIBIBAOIIE,
MOCIIEA0BATENBHO, YETKO U JIOTHYECKH
CTPOMHO €ro U3jaraer, yMeeT TECHO
YBA3BIBAaTh TEOPHUIO C PAKTHUKOM,
HCIOJIB3YET B OTBETE MaTepHal
MOHOTpaUIECKOHN JINTEPATYPHI.

85-89

75-84

4 — «xopoutoy

70-74

OreHKa «XOpOIIO» BBICTABIAETCS CTYACHTY,
€CJIM OH TBEPZO 3HAET MaTepHaJl, TPaMOTHO U
IO CYILECTBY M3JIaraeT ero, He IOIMycKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha




BOIIPOC.

65-69 O11eHKa «yIOBJICTBOPUTEIHLHO

BBICTABJIACTCA CTYACHTY, €CJIM OH UMCCT
3HaHHA TOJIBKO OCHOBHOI'O MaT€pHrajia, HO HE
3- YCBOMWJI €T0 JIeTaliel, TOMyCKaeT HETOYHOCTH,
60-64 «Y00811eMBOPUMETLHOY E HEJI0CTAaTOYHO MPaBUIIbHBIE (HOPMYITUPOBKH,
HapylmeHus JJOTUYCCKOU
IOCJICAOBATCIIBHOCTH B N3JI0KCHUU
IPOrPaMMHOI0 MaTepuaa.

OmeHKa «HEYIOBICTBOPUTEIHEHO)
BBICTaBIISACTCS CTYACHTY, KOTOPBIH HE 3HAET
3HAYUTEIHHON YaCTH IPOrPAaMMHOTO

9_ Marepuana, J0IyCcKaeT CyIeCTBCHHBIE
Hwuxe 60 F oumOku. Kak mpaBuiio, omeHka
«HEYO06TEMEOPUMENLHON «HEYJOBJIETBOPUTEIHHO» CTABUTCS
CTyZIeHTaM, KOTOpbIe He MOTYT IPOIOJKUTD
oOydenue 0e3 JOTOHUTENFHBIX 3aHATHHA 10
COOTBETCTBYIOIIEN JUCLHUILIUHE.

8.  YUEBHO-METOJWYECKOE U HH®OPMALMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUAILIUHBI

OCHOBHAZ JIMTEPATYPA:

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

2. O H61 Ananu3 naHHbIX : yaeOHOe mocodue yist By30B, Pymsunes B.I1., Huzamerqunos .Y .,
Mockpa: HUAY MUDU, 2012

3. OU P 93 OcHOBBI Hay4YHBIX UCCIIEOBAHUM 1 M300peTaTenbCcTBa : yueOHoe nocodue, Peokkos U. b.,
Cankr-IlerepOypr: Jlans, 2022

4. DU b82 dusnueckas KHHETHKA aTOMHBIX MPOIIECCOB B HAHOCTPYKTYpax : yueOHoe mocodue ams
By30B, Tposia B.W., Tponun B.H., bopman B.Jl., Mocksa: HUAY MU®U, 2011

5.539.1 b82 dusnueckas KHHETHKA aTOMHBIX ITPOIIECCOB B HAHOCTPYKTYpax : ydeOHoe ocodue Juis
By30B, Tposia B.W., Tponun B.H., bopman B.Jl., Mocksa: HUAY MUOU, 2011

6. O ®50 duzuyeckre OCHOBBI METOJOB UCCIIEI0BAHUS HAHOCTPYKTYP U TTOBEPXHOCTHU TBEPIOTO
Tena : yuyeOHoe mocobue st By30B, TposiH B.U. [u ap.], MockBa: MUDU, 2008

JOITOJIHUTEJIBHAS JIMTEPATYPA:
1. 539.2 B24 Beenenue B ¢pusuky nosepxuoctu : , Oypa K. [u 1p.], Mocksa: Hayka, 2006

2. 539.2 ®50 dusnueckrie OCHOBBI METOA0B UCCIIEN0BAHUS HAHOCTPYKTYP U IOBEPXHOCTHU TBEPJOTO
Tena : yuebHoe mocodue st By3oB, TposH B.U. [u ap.], Mocksa: MU®U, 2008

[MTPOT'PAMMHOE OBECITEYEHHUE:




CrenmanbHOe MporpaMMHoOe obecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbLHO-TEXHWYECKOE OBECIEYEHME YYEBHOW
TACIATITAHBI

CrnenuaipHOE MaTepHaIbHO-TEXHHUECKOE 0OecIieueHre He Tpedyercs

10. YYEBHO-METOJUYECKHUE PEKOMEHJAIIMU JUIA CTYAEHTOB

B paMkax Kypca OCBELIEHBI CIIEQYyIOIIUE TeMbl: VH)KEeHEpHbIE OCHOBBI MAaTEPUAIIOBEACHMS.
Mertoabl  uccnenoBaHus WM (PU3MUECKMX M CTPYKTYPHBIX  XapaKTEPUCTUK  MaTEpUaIOB.
HanocTtpykTypupoBanHbie (pyHKIIMOHAIBHBIE MaT€pPHUAIbl U MEPEYUCINTh X YHHKAJIbHBIE CBOMCTBA.
@u3nYeCcKUe OCHOBBI COBPEMEHHBIX METOJOB MOJIEIMPOBAHMUSA CBOMCTB HAHOCTPYKTYPHPOBAaHHBIX
MatepuainoB. [locraHoBka (HU3MUECKOrO 3KCHEpPUMEHTAa M BaKyyMHas TexHHKA. OCHOBHBIE BUJbI
CPEeACTB JOCTH)KEHUS BBICOKOT'O BaKyyMa M (pu3nueckue OCHOBBI UX (pyHKLIMOHUpoBaHUs. [locTtaHOBKa
HKCHEpPUMEHTAa B MOJIEKYJIApHOH (QU3UKe. AJTOPUTM pELICHHsS HSKCIHEPUMEHTANIbHON 3ajayu.
[TnanupoBanue skcnepuMmenTa. PaznenutensHble mpuOopel.  Macc-crieKTpoMeTpudecKkue npruOophl.
OneKTpoMarHuTHele ycTaHoBKHM. PaGouas mopnens. Texuuueckuil mportotun. OnbITHBIA 0Opazel.
ABTOMaTH3alUs U3MEPEHUI B IKCHEPUMEHTANbHOM (u3uke. Buabl u3aMepeHMil U MOTPEIIHOCTEH.
OneHka cHCTEMaTH4YeCKOM U CIydallHOM MOrpemHocTe. XapaKTepUCTUKH TOYHOCTH CpEACTB
n3Mepenuii. OCHOBHBIE 33/1a4H, peliaeMble Ipu 00pabOTKe OMBITHBIX AaHHBIX. O0JaCTH MPUMEHEHUs
BaKyyMHOW TeXHUKU. MeTonbl nonyueHus: Bakyyma. Knaccudukanuus cpeacTB MojlydeHUs BaKkyyMa.
OO6nactu aelcTBUS BaKyyMHBIX HacocoB. CpaBHEHHUE pa3IMYHbIX TUIIOB HACOCOB U KPUTEPUHU BbIOOpA.
OcCHOBHBIE  XapaKTepUCTUKH  HacocoB. DopBakyyMHBIE  HAcOChl:  IJJACTHHYATO-POTOPHBIE,
IBYXpPOTOpHBIE, JAp. Hacochl. IIpuHIMOBI AEHCTBUS, MapaMeTpbl U KOHCTPYKTHBHBIE OCOOEHHOCTH
¢dopBakyyMHBIX HacocoB. Macna. TypOomosekyssipHble HAcOCHI. MapOCTpyiHble HAacoChl. [IpuHIHUIIBI
NEeUCTBUS, XapaKTEPUCTUKM M KOHCTPYKTHUBHBIE OCOOCHHOCTH BBICOKOBAaKyYMHBIX HAacOCOB.
[leonmuToBBIE, HOHHO-COPOLIOHHBIE, KPHOT€HHbIE M JIpyrM€ HACcOChl, IPUMEHSEMble B Macc-
criektpometpax. Jloymku. ['errepsl. [loHATHE 0 BaKyyMHBIX cUCTeMax. bbICTpOTa OTKaYKH Hacoca u
o0bekTa. Meronuka pacuera BakyyMHbIX cucteM. IIpumepsl pacuera. M3mepenue nasienus. [lounck
T€Uu. OJIEMEHTBl BaKyyMHBIX cHCTeM. C(TaTMyecKue, TEIIOJIEKTPUYECKHE, HWOHHU3ALMOHHbIE,
ANIEKTPOPA3PSAAHBIE U JIp. BaKyyMMETpbl. XapaKTePUCTUKH M PEKUMBI pabOThl BaKyyMMETpOB.
W3mepenune napruaibHbIX JaBieHui. IHTepperaus cnekTpa Macc ocraToyHoro rasa. [Tpubops ais
M3MEpPEHUS NMapIUAJIbHBIX JAaBJIECHUI: MAarHUTHBINA CTaTUYECKUI Macc-CIIEKTPOMETP, BPEMSIIIPOJICTHBIN
Macc-CIeKTPOMETP, OMEraTpoH, (apBUTPOH, KBAAPYIMOJbHBIA Macc crnekrpomeTp. Mcnbitanue
BaKyyMHBIX CHUCT€M Ha TIepMeTHUYHOCTh. Teun. Meroapl Jokanu3anuu Teded. Macc-
CHEKTpOMETpHYECKUE Teduenckarenu. Hamyck ra3oB B BakyyMmHbIe cHCTEMBI. ['a30BBI IOTOK 4epes
Macc-crekTpomerp. HamyckHble cuctemsl Macc-criekTpoMeTpoB. Hamyck ra3oB B mepuoInyeckoM U
HENpephIBHOM pexumax. MemOpanHblii BBoA. JluddepeHunanbHble CHCTEMbl OTKaukKH Macc-
CIIEKTPOMETPOB.  JJEKTpOpaclbuleHHe  KUAKocTed. MoHuzamums B KOPOHHOM  paspse.
®dotononuzanus. Beoa TBepabix 00pasznoB B BakyyM. CHCTEMBI IIITIO30BaHHS TBEPABIX 00pa3lioB B



BakyyM. BakyymnHas apmarypa. Marepuanbl 3J€MEHTOB BaKyyMHBIX CHCTEM. YIUIOTHEHHUS.
PerynupoBouHble BEHTUIIN 17151 Macc-clieKTpoMeTpoB. HaTekarenu. DnekTpuueckue BBOBI.

Texynui KOHTPOJIb IPEACTABIICH CIEAYIOIMUM BUIOM aTTECTALUN:

— KonTposs uroros

Ha BbIOOp mpemnonaBaresst CTyIEHTY BbIaeTCs 5 BOINPOCOB M3 CIUCKa BOMPOCOB. Bpems Ha
noAroToBKy — 20 MuHYT. B pamkax mpemyio:KeHHBIX TEM BOIIPOCOB, MPENOAABATENb MOKET 3a/1aBaTh
00001IaroIKe BOPOCHI, OXBAaTHIBAIOIINE HECKOIBKO TEM, WM KOHKPETHBIE 33a4u-TIpOOJIeMbl TPyIIe
(zBa m Oojee) CTYINEHTOB C LEIbIO OLEHUTh pabOTy CTYACHTOB B KOJUIEKTHBE, a TaK K€ pOJib U
AKTUBHOCTH OTJEIbHBIX CTYJICHTOB.

Meroauka mpoBeNCHHs] OLEHUBAHUS CTYACHTOB Ha PYOEkKHOM KOHTPOJIE OCHOBBIBACTCS Ha
«Kontpone utoros» (KN). B pamkax n1aHHON METOJIUKH, OIIEHKA B Oajylax BBICTABJISETCS CTYACHTY HA
OCHOBAaHHUU PE3yJIbTaTOB TEKYIIEro KOHTPOJS OTAENbHO 1Jisi nepBod nojoBuHbl cemectpa (KU-8) u
otaenbHo Uit BTopoil (KU-16). Yenennoe npoxoxaeHrue CTyIeHTOM pYOeKHOTO KOHTPOJIS OTBEYaeT
nuana3ony 15-25 GamnoB mo utoram kaxuaoro KU.

®dopma peanuzalud IMPOMEKYTOUHOIO KOHTpoOJs - 3k3aMmeH. K 3k3ameHy gomyckarorcs
cTyneHTsl, umeromue no uroram KM-8 u KI1-16 B cymme He menee 30 6amioB. MakcumanbHas OI[eHKa
Ha ’K3aMeHe cocTaBsieT S0 6aoB.

Pexomennyemas nureparypa:

®uznyeckue OCHOBBI METOJIOB MCCIEAOBAHUS HAHOCTPYKTYP M IOBEPXHOCTU TBEPAOIO Tela
[Teker] : yuebHOE mocobue st By3oB / B. . Tposin [u np.]. - Mocksa : HUSITY MUOU, 2014. - 257
c. - ISBN 978-5-7262-2076-5

Huzamernunos, I1.Y. Ananuz nannbeix [Tekcr]| : yueOHoe mocobue ans ByzoB / L. V.
Huzamernunos, B. II. Pymsuues. - Mocksa : HUAY MU®DU, 2012. - 285 c. - (YuyeOHass kHura
uHXeHepa-pusuka). - ISBN 978-5-7262-1687-4

bopman, B.JI. ®dusuyeckas KWHETHKA aTOMHBIX IPOIECCOB B HAHOCTpyKTypax [Tekct] :
yaebHnoe nocodbue s By3oB / B. [I. bopman, B. H. Tponun, B. U. Tposia. - Mocksa : HUSY MUOU,
2011. - 473 c. - (bubnuoreka sipepHoro yauBepcurera). - ISBN 978-5-7262-1667-6

11. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIUM JIJISI TPENIOJABATEJIEN

B paMkax Kypca OCBELIEHBI CIEAYIOIIUE TeMbI: VHKEHEpHbIE OCHOBBI MAaTEpUAIOBEACHMS.
Mertoabl  uccnenoBaHus M (QU3MUECKUX M CTPYKTYPHBIX  XapaKTePUCTUK  MaTepUaoB.
HanoctpykTypupoBaHnHble (DyHKIIMOHAIbHBIE MaTepUaibl U MEPEYUCIUTh UX YHUKaJIbHbIE CBOMCTBA.
@U3NYECKUE OCHOBBI COBPEMEHHBIX METOJIOB MOJEINPOBAHUS CBOMCTB HAaHOCTPYKTYPHUPOBAHHBIX
MatepuaioB. [locraHoBka (hHU3MUECKOTO 3KCIEpUMEHTa U BaKyyMHas TexHHKa. OCHOBHBIE BUIbI
CPEICTB JOCTH)KEHUS BBICOKOTO BaKkyyMa U (u3HUYeCKue OCHOBHI UX (pyHKIMOHUpoBaHus. [locTaHoBKa
SKCIIEPUMEHTa B MOJIEKYJSIPHOM (u3MKe. AJTOPUTM pEIIeHUs HKCHEPUMEHTAIbHOW 3aJauH.
[InanupoBanue skcriepuMenTa. PaznenurenbHble npuboOpsl.  Macc-crieKTpoMeTpruieckue IpuOopsl.
DJNeKTpOMarHuTHele yCTaHOBKU. PabGouass mozens. TexHumdeckuil mportotun. ONBITHBIA 0Opaser.
ABTOMAaTH3aIUs M3MEPEHHH B IKCHEPUMEHTANbHON (u3nke. Buapl m3aMepeHuil M MOTrpenIHOCTeH.
OneHka CHCTEMaTM4YECKOM U CIydallHOM IOTpEeIHOCTEH. XapaKTEepUCTUKU TOYHOCTH CpEACTB
nu3Mepenuii. OCHOBHBIE 3a/1a4H, peliaeMble P 00pabOTKe OMBITHBIX JaHHBIX. OOIacTH NpUMEHEHUs
BaKyyMHOW TeXHUKU. MeTonbl nmonyueHus: Bakyyma. Knaccudukanuus cpeacTB MojiydeHUs BaKkyyMa.
Ob6nacTu elcTBUS BaKyyMHBIX HacocoB. CpaBHEHHE PAa3IMYHBIX TUIIOB HACOCOB M KPUTEPUH BHIOOpA.



OcHOBHBIE ~ XapaKTepUCTHMKM  HacocoB. DopBakyyMHBIE  HAcOCHI:  IJIACTMHYATO-POTOPHEIE,
JIBYXPOTOpHBIE, Ap. Hacochl. lIpuHLUIBI NEeHCTBUS, MapaMeTpbl U KOHCTPYKTHUBHBIE OCOOEHHOCTHU
¢dopBakyymMHBIX HacocoB. Macna. TypOomoseKyssipHble HACOCHI. MMAPOCTPYHHbIE HACOCHL. [IpuHIHUITBI
NCWCTBUS, XapaKTEPUCTUKH M KOHCTPYKTHBHBIE OCOOCHHOCTHM BBICOKOBAaKYYMHBIX HAaCOCOB.
[leonuToBBIE, HOHHO-COPOLIOHHBIE, KPHOI'€HHbIE M JPYrM€ HACOChl, IPHUMEHSAEMbIE B Macc-
cnekrpomerpax. Jlopymku. I'errepsl. [lonsTHE 0 BakyyMHBIX cUCTEMax. bbICTpOTa OTKAa4Ku Hacoca U
o0bekTa. Merouka pacyera BakyyMHbIX cucreM. [Ipumeps! pacuera. M3mepenue nasnenus. Ilouck
T€YH. OJIEMEHTbl BaKyyMHBIX cHCTeM. C(CTaTH4yecKue, TEIUIONIEKTPUUECKUE, HOHU3alUOHHBIC,
UIEKTPOPA3PAAHbIE U JIp. BaKyyMMETpbl. XapaKTEPUCTUKH M PEKUMBI pabOThl BaKyyMMETpOB.
N3mepenue napuuanbHBIX AaBleHUi. MIHTepIperanus crekTpa Macc octaTouHoro rasa. [Ipubopsr st
M3MEPEHUS MMAPLUAIBHBIX JaBJICHUN: MAarHUTHBIA CTATUYECKUN MAaCC-CIEKTPOMETP, BPEMSIIPOJICTHBIN
Macc-CIeKTPOMETP, OMEraTpoH, (apBUTPOH, KBAAPYIMOJBHBIA Macc crekrpomeTp. Mcmbitanue
BAKYYMHBIX CHCTEM Ha TIepMETUYHOCTb. Teuun. Meroael Jokamu3zammu Teded. Macc-
CIIEKTPOMETpHUUYECKUE Tedenckarenau. Hamyck razoB B BaKyyMHBIE CHCTEMBI. ['a30BbI IOTOK uepes
Macc-crekTpomerp. HamyckHele cucteMbl Macc-clieKTpoMeTpoB. Hamyck ra3oB B IepHOAMYECKOM U
HeMnpepbIBHOM pexumax. MemOpanHblii BBoA. JuddepeHunanbHple CUCTEMbl OTKA4KH Macc-
CIEKTPOMETPOB.  JJEKTpOpaclbuleHHe  kuakocTed. MoHusanms B KOPOHHOM  paspse.
®otononnzanusi. BBox TBepapix 00pasznoB B BakyyM. CHCTEMBI HUTIO30BAaHHS TBEPABIX 00pa3loB B
BakyyM. BakyymHas apmarypa. Marepuanbl 3JIEMEHTOB BAaKyYMHBIX CHCTEM. YIIIOTHEHUS.
PerynupoBouHble BEHTUIIN /17151 Macc-clieKTpoMeTpoB. HaTekarenu. DnekTpuueckue BBOIBI.

Texymuii KOHTPOJIb MPEICTABICH CIASAYIOIINM BHIOM aTTeCTallUU:

— KonTtpoubs utoros

Ha BbIOOp mpemnonaBaresst CTYyIEHTY BbLIAeTCS 5 BONPOCOB M3 CIUCKa BOMPOCOB. Bpems Ha
noArotoBky — 20 MUHYT. B pamkax mpeuioKeHHBIX TeM BOMPOCOB, MPENOIaBaTeb MOXKET 3a/1aBaTh
000011aroIIHe BOMPOCHI, OXBATHIBAIOIINE HECKOIBKO TeM, WM KOHKPETHBIE 33a4u-TIPOOIeMbI TPYIIe
(n1Ba m Oomee) CTYACHTOB C €0 OIICHUTH PabOTy CTYIACHTOB B KOJUICKTHUBE, a TaK K€ POJb U
AKTUBHOCTH OT/ICIBHBIX CTYIACHTOB.

MeTtouka TIPOBEJCHUS OIICHUBAHHS CTYJICHTOB Ha PyOEKHOM KOHTPOJIE OCHOBBIBACTCS Ha
«KonTtpone utoros» (KN). B pamMkax naHHON METOIUKH, OIlEHKA B Oajyiax BBICTABJISETCS CTYACHTY Ha
OCHOBaHUU Pe3yNabTaToB TeKyllero KOHTPOJs OTAEIbHO M mepBoii moioBuHbl cemectpa (KMU-8) u
otaenbHo it BTopoit (KU-16). Venenrnoe npoxoxaeHrne CTyIeHTOM PYOeKHOTO KOHTPOJIS OTBEYaeT
nuana3ony 15-25 6amnos mo utoram kaxuaoro KU.

dopma peanuzalil MPOMEKYTOYHOTO KOHTpOJS - dk3aMeH. K sKk3aMeHy [omycKaroTcs
cTyneHTsl, umeromue no uroraM KM-8 u K1-16 B cymme He menee 30 6amioB. MakcuManbHas OLEHKa
Ha 3K3aMeHe cocrasiseT 50 Oanos.
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dusnuecKkue OCHOBBI METOJIOB MCCIICJAOBAHMS HAHOCTPYKTYP M MOBEPXHOCTH TBEPAOTO Teja
[Tekcr] : yueOHOe ocobue nmnst By30B / B. U. Tposn [u ap.]. - Mocksa : HUSAY MU®U, 2014. - 257
c. - ISBN 978-5-7262-2076-5

Huzamernuuos, I1.Y. Ananmus manseix [Tekcr] : ydeObHoe mocobume mis By3os / L. V.
Huzamernunos, B. Il. Pymsnnes. - Mocksa : HUAY MUDU, 2012. - 285 c. - (YueOHas kHHTra
uHXeHepa-pusuka). - ISBN 978-5-7262-1687-4
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