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1. HEJIU OCBOEHUSA JUCHUIIJIMHBI

Lenpto u3yyeHust JUCUUTUIMHBI «PU3NYECKHE OCHOBBI BAKYyMa» COCTOHUT B TOM, YTOOBI
03HAKOMUTH MarucTpoB ¢ (PU3NYECKUMHU OCHOBAMH BaKyyMa, METOJIAMH €r0 MOJYYCHHUS U Cpe-
CTBaMH €ro u3MepeHus. Ou3nuecKkasi TCOpHs BHIPAKAET CBA3H MEXAY GU3NUECKUMU SBICHUSIMU
U BeIMYMHAMU B MaTemaTtuyeckoit ¢popme. [Tostomy kypc «Dusnueckiue OCHOBBI BAKyyMay HMe-
€T JIBa acCIIeKTa.

B pesynbrare u3yyeHus: JUCLUIIINHBI CTYACHTBI JOJKHBI 3HATh:
1. ocHOBHBIC NMPHUHLHUIIBI U CHOCOOBI MOJIYYCHUsI BaKyyMa M 3aKOHBI (DM3MKH Ha KOTOPBIX

OHM OCHOBAHBI;
2. YTO TaKO€ HU3KHUH, CPEAHUN M BBHICOKMI BaKyyMbl, THITBI BaKYyMHBIX HACOCOB, a TaKXKe
puOOpPHI AJI U3MEPEHMSI BaKyyMa;

3. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII MATUCTPATYPBI

Hucnurnnuna «Pu3ndecKkue OCHOBBI BaKyyMa» BXOAMUT B MakeT nucuuruini 6soka b1.B.06,
dopMupyronmx GyHIaMeHTaAIbHOE 00pa3oBaHHe MAarucTpoB 1o HamnpapieHuio 03.04.02 duzu-
ka. [Ipoduns «Dusmka moxynpoBoAHHKOBY. B Tabm. 2.1 mpuBeneHb Ha3BaHUS MPEIMETOB U
pa3zenoB, KOTOpble HEOOXOAUMO YCBOUTH ISl M3YYEHHUS NUCUUIUIMHBI «TepMonuHaMuka KOH-
JIEHCHUPOBAHHBIX CPEI».

Jucnunnmna «Pu3ndecKkue OCHOBBI BaKyyMay SIBIISIETCS OCHOBHOM Ji M3YyYEHUS IHCIU-
winH: «DU3UKK TOTYIIPOBOIHUKOBY, «DU3HKO-XUMHUYECKHE OCHOBBI TEXHOJOTUU MOITYIPOBOJ-
HUKOBBIX MaTepHaioBy, «DHU3MKa MOJIYITPOBOJHUKOBY», KOTOPHIE YUTAIOTCS MapallIeIbHO WU
MO3XKe.

B Tabn. 2.1, 2.2 npuBeneHsl Ha3BaHUs MPEIMETOB M Pa3zielioB, KOTOPhIE HEOOXOIUMO
YCBOUTH JJISI U3YUEHUS TUCIUILTAHBI <.

CBs3b JUCHUILIAHBI «DU3HKA)» C npeaAmeCTBY OIMUMHA JTUCHUIIIMHAMUA

U CPOKM MX H3y4YeHHUS
Tao6auua 2.1

JMcuMnIMHEL, OpeAleCTBYOINE TUCHUIIINHE «DU3NUECKUEe OCHOBBI BAKyyMa»

1 | By3oBckuil Kypc Qpu3uku

2 | By3oBckuii MaTeMaTuKu

Ces3b JUCHUILIHHBI «@HU3HYECKHE 0CHOBBI BaKyymMa»
CO CMEC/KHBIMU JUCHUIIVINHAMHA

Tanuna 2.2
Jucuunnmza Paznensl, 3HaHUE KOTOPHIX HEOOXOIUMO MPU U3yUYEHUU
IHACIIATUIHHBI
OCHOBHI)IG HOCTy.]'IaTBI U ITOJIOKCHUA KBaHTOBOﬁ TeOpI/II/I;
dusnka TYHHETIbHBINA 2P EKT; CTPOCHHE aTOMa U CBS3b C MEepUO-

KOHJIEHCUPOBAHHOT'O COCTOSIHUS JMUYECKOW CHCTEMOM 3JIeMEHTOB MeHzeneeBa; BBICOKO-
TEMIEpAaTypHasi CBEPXIPOBOJUMOCTh M IPOCTEHIINE
YCTPOWCTBA HA €€ OCHOBE




duzuka
MOJTYTPOBOIHUKOB

Teopernueckue OCHOBBI (U3UKH TMOJIYIMPOBOIHHUKOB,
KBAaHTOBBIC OOBSICHEHHS BCEX MPOIECCOB MPOUCXOISAIINX
B HUX MpH BHEIHUX Bo3aedcTBusAX. Kiaccudukanus
TBEPJBIX TEJI HA METAJUIbI, OJYIPOBOJHUKHN U JIUIIICK-
TPUKHU; OCHOBHBIE 3JIEKTPUUECKHUE, MAarHUTHbIE U OMNTH-
YECKHUE CBOMCTBA TBEPJbIX TEJI, MEXaHU3MBbI NMPOTEKAHUS
TOKAI0

Du3nKo-XUMUYECKNE OCHOBEI
TEXHOJIOTHH TOJIYITPOBOJHUKOBBIX

MaTepHUaloB.

MeTo 161 KOHTPOJIS TApaMETPOB
MOJIYITPOBOTHUKOBBIX MaTEPHAJIOB

MeTtoibl IKCHEPUMEHTAIBHOTO MOJYYEHHUSI U UCCIEN0-
BaHUA MMapaMETPOB M XAPAKTEPUCTUK MATEPUATIOB, TBEP-
JIOTEIbHOM, HAHORJIEKTPOHUKHU. TEXHOJIOrus HU3roTOBIIE-
HHS DJIEMEHTOB 3JICKTPOHHON TeXHUKHU. OCHOBHBIE TEH-

JICHITVH Pa3BUTHUS MJICKTPOHHONW KOMIIOHEHTHOW 0a3bl

3. PE3YJIbTATBI OCBOEHUSA AUCHUIIVIMHBI «®PU3UNYECKHUE OCHOBbI

BAKYYMA»

[Ipouiecc m3yyeHuss AMCHUIUIMHBI HANpaBieH Ha (OPMHUPOBAHHME HIEMEHTOB CIIEAYIOIIUX
koMmrereHuuit B coorBerctBur ¢ ®I'OC BO no nanHOMy HanpaBlIEHUIO:

Taoauna 3.1.
Kon HaumenoBanue| WHaukaTtop AOCTHXEHUS B pe3ynbrare ocBOECHUS AUCHUTIITMHBI
KOMIIe- | KOMIICTCHIIHH KOMIIETEHIIHH o0yJaromuincs:
TCHIINH (3axpenyieHHblll 3a OUCYU-
NAUHOLL)
VK-2 [YK-2. VYK-2.1. ®opmynupyer Ha | 3Haer
Crniocoben OCHOBE MTOCTaBJIEHHON coJiepKaHue MPOLIECCOB CaMOOPTaHU3AIIH
YIPaBISITh poOJIeMbI MPOEKTHYIO 3a- | U caMO0Opa3oBaHMs, MX OCOOCHHOCTEN 1
NPOEKTOM Ha | Jlauy U coco0 ee pelieHns | TEXHOJIOIHH peannu3alnu, UCXOoAs U3 1enei
BCEX ATarax gyepe3 pean3aluio Ipo- COBEPIIEHCTBOBAHMSI MPO(ECCHOHATEHON
€ro JKU3HEHHO- | €KTHOT'O yIpaBJICHUS; NeSITeNIbHOCTH,
ro IHKJa VK-2.2. Pa3zpabarsiBaer Ymeer
KOHIEMIIUIO IPOEKTa B TUTAHUPOBATH 1I€TIM M YCTAHABIMBATh MIPH-
pamkax 0003HauE€HHON OpPUTETHI IPU BHIOOPE CITIOCOOOB MPUHATHS
npo6eMbl: GOPMYIHUPYET | PelIeHUH ¢ y4eTOM YCIOBHM, CPE/ICTB,
1eJTb, 331249, 00OCHOBBI- | JTMYHOCTHBIX CAMOCTOSTENBHO CTPOUTH
BaeT aKTyallbHOCTb, 3HA- mpoliecc oBiaieHus MH(popMale, oto-
YUMOCTb, OKUIa€MbIE pe- | OpaHHOU M CTPYKTYPHPOBAHHOM IS BbI-
3yJIbTAaThl U BO3MOYKHBIE MOJTHEHUS TPOPECCUOHATBHOM I TETbHO-
cdepbl uX MPUMECHECHHS, CTH;
VK-2.3. Pa3zpabatbiBaer
TUTaH pean3aliy MPOeKTa
C Y4E€TOM BO3MOXHBIX PHC-
KOB peaJln3allii 1 BO3-
MO’KHOCTEH UX yCTpaHe-
HUS, TUITaHUPYEeT HeoOXo-
JIMMBIE PECYPCHI.
1IK-1 HaquO- I/I]_—[KHKLl
UCCIIe/I0Ba- CaMOCTOSITENTLHO CTaBUTh | 3HAeT OCHOBBI MOJICKYIISIPHOU (PU3UKU;
TeNbCKas es- | KOHKPETHBIE 33]]aul Hay4y- | METOJbI M MPUEMbI PEIICHUs TPUKIIATHBIX




TEIbHOCTh HBIX UCCIIEJIOBAaHUN B 00- | 3aja4 IO pacueTy OCHOBHBIX [TapaMeTPOB

JIACTH TEOPETUUYECKON 1 BaKyyMHBIX CHCTEM;
AKCIIEPUMEHTAIbHON (hu-
3WKH; IOJJOMpaTh MaTeMa- | YMeer
TUYecKuil anmapar u camo- | [lomyuyaTh pa3nuyHble MOKa3aTelld BaKyyM-
CTOSITEJIBHO PElIaTh pas- HBIX CUCTEM;
JUYHbIE 33741 HAyYHBIX
HCCIIEIOBAHUH, UCTIONb3y4 | Biaaaeer
CTaH/IapTHbBIE AITOPUTMBI
pelIeHus; OOBICHATH (BbI- | HABBIKAMU HCIIOIH30BAHUS BAKYYMHOH H
SIBJIATH U CTPOUTH) TUIIMY- | KPUOTEHHOW anmaparypsbl sl TOCTHKEHUS
HBIC MOJICTTU PEIICHHUS 10~ | BBICOKOTO BaKyyMa,
CTaBJICHHOM 3a/1a4u MCClie- | HaBBIKAMU U YCTPAHEHUS TeUel B BaKyyM-
JIOBAHMSI; OICHUBATH U3Me- | HBIX CHCTEMax.
HEHHUsI B BRIOpaHHOM 001a-
CTH UCCJICIOBAaHUSI B CBSI3U
C HOBBIMH JIaHHBIMH, T10-
JTYYCHHBIMHU U3 PA3THYHBIX
HMCTOYHUKOB

TIK-2 IK-2 Croco6- | UK px2.1 3HaeT OCHOBBI MOJIEKYJISIPHON (PU3UKH;

HOCTb IJIaHU-
poBathb U opra-
HU30BBIBAThH
¢duznueckue
UCCIIEIOBAHMS,
Hay4yHBbIE ce-
MUHapPbI U
KOH(epeHIn
Y BECTH IIpENo-
JlaBaHUE I10
JTOTIOJTHUTEb-
HBIM 00111€00-
pa3oBaTeib-
HBIM TIPOTpaM-
MaMm

HMmeeT HABBIKY BIIaJICHUS
HeoOX0IMMON HH(pOpMAIU-
Cil 13 COBPEMEHHBIX OTeYe-
CTBCHHBIX U 3apyO0CKHBIX
MCTOYHUKOB B N30paHHOM
00JIaCTH MCCIICOBAHNS;
BJIaJICHUS METOIUKOM IIa-
HIUPOBaHUS U pa3pabOTKU
HAYYHOTO YKCIIEPUMEHTA;
[TPOBEICHUS HAYYHOTO JKC-
[epYMEHTa; METOAaMH MO-
[TeTUPOBAHUS PA3TUYHBIX
(bU3UYECKUX CUTYAIIHIA; Blla-
[ICHHUSI COBPEMEHHBIMH TTPH-
KJIaTHBIMH TIPOTpaMMaMHU
1711 U3y4EHUsI 00BEKTa
HAYYHOT'O UCCIIEIOBAHMUS;
BJIAJICHUST METOIaMH PabOTHI
B Pa3IMYHBIX OMEPAIUOH-
HBIX CHCTEMaX, C HAyYHBIMH
0a3aMu JaHHBIX.

WK k2.2

Bnaneer nHaBeIkaMu a0-
CTPAKTHO MBICITHTb, aHAJIH-
BUPOBATh, CHHTE3UPOBAThH
MOJIy4aeMyr0 HH(OPMAITHIO;
HABBIKAMH JI€JIaTh 3aKJIF0YC-
HUsI ¥ BEIBOJbI; HABBIKAMU U
METOIaMH TTOCTPOeHUs Hu-
BUYECCKUX MOJIEJIEH Ha OCHO-
BE ITPOBEICHHBIX UCCIIEI0-

BaHWI W NTOJTy4Y€HHOUM WH-

MCTOJbI U ITPHUEMBI PCIICHUA ITPHUKIAIHBIX
3aa4 110 pacyCTy OCHOBHBIX IMMapaMCTPOB
BAKYYMHBIX CUCTCM;

YmMmeer
HonyanL paBJ'II/ILIHI)Ie IIO0Ka3aTcIn BaKyyM-
HBIX CHCTEM;

Baajgeer

HAaBBIKAMU HMCIIOJIb30BaHUSA BAKYYMHON U
KPHOTE€HHOM anmaparypsl JJIsl JOCTHKEHUS
BBICOKOI'0 BaKyyMma,

HAaBBIKAMM M YCTPAaHEHUS TE€YEN B BAKyyM-
HBIX CHCTEMaX.




(bopmaruu.
WK px-2.3 3HaeT criocoObl
OpraHu3aIK HAyYHBIX Ce-
MHUHapOB U KOH(EpeHLINH,
yMeeT IUIAaHUPOBATh U OP-
TaHW30BBIBATH HAYYHBIC
CEeMUHApbI U KOH(EpeH-
11U,

4. CTPYKTYPA JUCHUIIJINHBI

Tabauna 4.1
Bunbr yueOHOM paboThI Bcero gac/3au. en.
KonrakTHas padora (Bcero) 32/1,4
Jexruu (JI) 16/0,9
[Tpaktueckue 3anstus (I13) 16/0,5
CamocrosiTeibHas padoTa (Bcero) 85/2,6
[ToaroToBKa K MPaKTUIECKUM 3aHSATHSIM 85/2,6
KoHTpoIb caMOCTOSATEIBHON pabOThI 2
Bug oryeTHOCTH 9K3aMeH
O61mast Tpy10éMKOCTh 144/4
5. COAEPKAHME JUCLUMILIAHBI
Tabauna 5.1
= |z
| £ |8
S| 845 |8
PA3JEJBI JUCHUATIIAHLI B CEMECTPE % £1E %
= | 88§ |3
|95 |2
= < 8
= | o
3 5
PA3JEJI |. Moayab 1. ®u3uveckne 0CHOBbI BAKYyMa 12 | 4 40 56
Tema 1.1. J/IaBeHue ¥ IJIOTHOCTH ra3a 3aKOHBI UICTHHBIX Ta30B. 6 20 | 28
VYpaBHEHHUE COCTOSIHHS UACATbHBIX I'a30B. Y paBHECHHUE COCTOSHUS
peabHBIX ra30B. 3aKOH pacrpeieeHnuss MOJIEKYJI ra3a mo CKOPOCTSIM.
Tema 1.2. Cpennsst ymmHHA cBOOOAHOTO ITyTH. OO0BEM Ta3a, 3aHMMac- 6 2 20 | 28
MBII MOJICKYJIaMH, YAAPSIONIMXCS O TIOBEPXHOCTh CTCHKHU B SIIMHHUILY
BpeMeHU SIBieHus nepeHoca. BHyTpeHHMe TpeHue B ra3ax.
PA3JEJI Il. Moayas 2. Teopernueckue 0CHOBBI Npouecca 22 | 12 | 54 | 48
OTKAYKH
Tewma 2.1. OcHOBHBIE OTIpeeICHHs] BAKYyMHOM TeXHUKH. COTIPOTHB- 6 2 18 16
JICHWE W TPOBOAMMOCTH CIIOKHOTO BaKyyMHOTO TpybompoBoaa. Oc-
HOBHOE ypaBHEHHUE BaKyyMHOH TeXHUKH. [Tporiecchl n3MeHeHUs Co-




CTOSIHMSI ra3a B BaKyyMHbIX cucTteMax. Kputepun onpenenenus rpa-
HUI] PSKUMOB TE€UYEHUS ra3a B TpyOOIpoBO/IE.

Tema 2.2. Pacy€T nauTenbHOCTH OTKAYKH MPH KBA3UCTAITAOHAPHOM 8 4 18 16

TEYEHUHU ra3a U MOCTOSHHBIX Ia30BbICICHNU U HaTekaHnuu. Kinaccu-
¢bukanysa BakyyMHbIX HacOCOB. OCHOBHBIE TApaMETPhI U XapaKTepHu-
CTHKHU BaKyyMHBIX HAaCOCOB.

Tema 2.3. Mexanuyeckre BaKyyMHbIE HACOCHI C MAaCJIIHBIM YIUIOTHE- | 8 6 18 | 16

HueM. [Ipunnun neiictBus O0nacTH 1EMCTBUS BAKYYMHBIX HACOCOB.
[TapameTpsl U XapakTepuCcTUKU. Paboune »UAKOCTH il HACOCOB.
Koncrpykuuu Hacocos. ['a3o6amnacTHoe yCTPOMCTBO M OTKauKa KOH-
JIEHCUPYIOIIMXCS ITApOB

Hroro

32 | 16 | 96 | 144

5.2.JIeKIIMOHHBIE 3aHATHSA

Tab6aunna 5.1
Ne Homep | HammeHnoBaHme pa3iesia U TeMbl JUCHUATLIHHBI
n/m | Jekuuu
1 2 3
PA3JIEJ 1. Moayas 1. ®PUSNYECKHUE OCHOBBI BAKYYMA
1 1 JlaBieHue v MIOTHOCTH rasza
3aKOHBI WJICATHHBIX TA30B:
3akoH boins — Mapuotra
3akoH ['eii-Jlroccaka. 3akon lapns 3akon JlaneTona
2 2 YpaBHEHHE COCTOSIHUS UICAIBHBIX T'a30B
YpaBHEHHE COCTOSHUS PEaTbHBIX T'a30B
3aKoH pacrpeiesIeHUs] MOJICKYII Ta3a 110 CKOPOCTIM
3 3 CpenHsisi ATMHHA CBOOOJHOTO MYTH
O0béM rasza, 3aHUMaeMbIi MOJIEKYJIaMHU, YIAPSIIOMIMXCS O TOBEPXHOCTb CTEHKU
B €MHUILY BPEMEHU
4 4 SBnenus mepeHoca
BHyTpeHnHue TpeHue B razax
5 5 Jnddysus rasos.
TermmonpoBOAHOCTh ra30B
6 O0630pHas JTeKIus

PA3JIEJI Il. Moayas 2. TEOPETUYECKHWE OCHOBBI IPOLHECCA OTKAYKH

7 OCHOBHBIE OIpeJIeNIeHUs] BAKYYMHON TEXHUKH
ConpoTuBI€HNHE U TPOBOJAUMOCTH CJI0KHOTO BAKYYMHOT'O TpyOOIpoBoia

8 OCHOBHOE ypaBHEHHE BaKyyMHON TEXHUKH
I[Tporieccel N3MEHEHHSI COCTOSIHHS T'a3a B BAKYYMHBIX CHCTEMax

9 Kpurepuu onpenenenus rpaHul] pexXMMOB T€UEHHUS Taza B TpyOOIpoBoie

10 Pacuér nmuTenbHOCTH OTKAYKM TPU KBAa3UCTAllMOHAPHOM TEUEHHUU Ta3a U I0-
CTOSIHHBIX I'a30BbIICJICHUN 1 HaTeKaHUU

11 Pacuér myMrenbHOCTH OTKAuKH MPU EPEMEHHOM Ira30BOM ITOTOKE.

12 Knaccugukaius BakyyMHBIX HACOCOB

13 OcHOBHBIE TapaMETPHI U XapAKTEPUCTUKN BaKyyMHBIX HACOCOB




14 MexaHnuyeckue BakyyMHbIE HACOCHI C MACJISIHBIM YIIOTHEHUEM

15 [Mpuammn neiicteust O0IacTH ASHCTBHS BAKYYMHBIX HACOCOB.

16 [TapameTpsl U XxapakTepucTUKU. Paboure ®HUIKOCTH AJIsi HACOCOB

17 Konctpykuuu Hacocos. ["a3o0amiacTHoe yCTpOMCTBO U OTKauKa KOHACHCH-
PYIOIIMXCS TapOB
OO0uiee yuca0 yacos 32

5.3 IIpakTHyecKue 3aHITUSA

Taoauna 5.2
Ne Homep | HammeHoBaHMe pa3jiesia i TeMbl JUCHHUILIHHBI
n/n | Jekuum
1 2 3
PA3JIEJI 1. Moayas 1. ®PUSUNYECKHUE OCHOBbBI BAKYYMA

1 1 JlaBlieHME U TIJIOTHOCTH Ta3a. 3aKOHBI UJICaJIbHBIX Ta30B: 3aKoH boiins — Ma-
puotra. 3akoH ['eit-JIroccaka. 3akon lapnsa 3akon [ansToHa. YpaBHeHue co-
CTOSIHUS UJICATHHBIX Ta30B. Y PaBHEHUE COCTOSHUS PEabHBIX ra30B. 3aKOH
pacrpezieieHus: MOJIEKYJI ra3a Mo CKOPOCTSIM.

2 2 Cpennsist mmuHHA cBoOOgHOTO ITyTH. O0BEM Ta3a, 3aHUMACMbIH MOJICKYJIAMU,
yAapsIOUINXCs O MOBEPXHOCTh CTEHKU B €MHUILY BpeMEeHHU. SIBJICHUs IEPEHO-
ca. Buyrpennue tpenue B razax. uddysus razo. TenmonpoBogHOCTh ra30B.

PA3JIEJI |I. Moayas 2. TEOPETHYECKHWE OCHOBBI NIPOLHECCA OTKAYKH

3 3 OcHOBHBIE OTpe/IeIeHNs] BAKYYMHOUM TeXHUKU. CONMPOTUBIICHUE U TTPOBOIH-
MOCTb CJIOKHOTO BaKyyMHOTO TpyOornpoBoa. OCHOBHOE YpaBHEHHE BaKyyM-
HOM TEXHUKHU

4 4 ITponeccel M3MEHEHNUS COCTOSIHUSA T'a3a B BAKYYMHBIX cucTeMax. Kpurepuun
OTIpeIeTICHUS TPAHUI] PEKUMOB TEUCHHS Ta3a B TPYOOIPOBOJIE.

5 5 Pacuér qnurenbHOCTH OTKAYKU MPU KBa3UCTAllMOHAPHOM T€UEHUH Ta3a u
MOCTOSIHHBIX T'a30BbIICJICHUN U HATEKaHUHU

6 6 Pacuér qnurenbHOCTH OTKAYKU MPU IEPEMEHHOM Ta30BOM MOTOKE.
Knaccudukanus BakyyMHBIX HACOCOB
OCHOBHBIE TAPAMETPHI 1 XapaKTEPUCTUKH BAaKYyMHBIX HACOCOB
MexaHnyeckre BaKyyMHbIE HACOCHI C MACIISIHBIM YINIOTHEHUEM

7 7 [Mpuntun nevictBus OOIaCTH AEUCTBUS BAKYYMHBIX HACOCOB.

[TapameTpsl U XxapakTepucTUKu. Paboune >KuIKOCTH ISl HACOCOB

8 8 KoncTpykiuu Hacocos. ['azo0amiacTHOoe yCTpOMCTBO U OTKauKa KOHAECHCH-
pYIOIIMXCSI TApOB
O0u1ee yucsao yacos 16

6. OOpa3oBaTe/ibHbIE TEXHOJIOTUH
A.X. MarueB ®u3ndeckne ocHOBBI Bakyyma. Kypc nekmuii. YueObHoe mocoome. Marac. -2021.
133 chttps://disk.yandex.ru/i/lUEbM6FbsaoTnjA

7. YYEBHO-METOJIWYECKOE OBECIIEUEHUE CAMOCTOSATEJBHOM



https://disk.yandex.ru/i/UEbM6FbsaoTnjA

PABOTHI CTYAEHTOB. OHEHOYHBIE CPEACTBA JJIA TEKYIIEI'O
KOHTPO.ISI YCIEBAEMOCTH, TIPOMEXYTOUYHOM ATTECTAIIAM
ITO UTOI'AM OCBOEHMUS JUCHUITVIMHDBI

HekoTopele TeMBI BBIHOCATCSI HA CAMOCTOATEIbHOE U3ydeHue. M3ydeHue 3Tux BOIPOCOB
BO3MOJKHO C MCIIOJIb30BAHUEM JJIEKTPOHHBIN KypC IUCLHUILIMHBI, HAIMCAHHOIO CAMUM aBTOPOM
(A.X Marwues).
[lepedenpb Tem, BBIHOCUMBIi JUIsl CAMOCTOSITENIbHOM pabOoTHI MpeacTaBieH B Tabmuie 7.1.

7.1. Ilnan camocTOsITEeIbHON PA0OTHI CTYIEHTOB

Taoauna 7.1
No Bun Pexomennyemas | KonnuectBo
HE/I. Tema CaMOCTOATENIbHOM | 3a1aHue | JuTepaTrypa 4acoB
paboThl
ConpoTHuBiIeHHE U TPOBO- H U3YUUTH | DIEKTPOHHBIH
JHUMOCTH CJIOKHOTO BaKy- Hanucanue kypc TKC
1 YMHOT'0 TPYOOIIpOBOa KOHCIIEKTa (A.X Martwues). 4
OcHOBHOE ypaBHEHHUE
BaKyYyMHOUW TE€XHUKH
Kpurepuu onpenenenus H U3YUUTh | DIEKTPOHHBIN 4
2 | rpaHHI] pSKUMOB TCUCHUS Hanucanue kypc TKC
rasa B TpyOonpoBoJie KOHCIIEKTa (A.X Matues).
[Ipouieccel U3MEHEHUS
COCTOSIHUS Ta3a B
BAaKYyMHBIX CUCTEMAX
Pacuér mmmrensHOCTH H W3YYUTb | DIIEKTPOHHBII 4
3 OTKa4yKH I1pU Harnncanue kypc TKC
KBa3UCTAallMOHAPHOM KOHCIIEKTa (A.X Marwues).
TE€YEHHUH ra3a U MOCTOSIHHBIX
ra3oBBIJICIIEHUN U
HaTEKaHUU
Pacuér mmmrensHOCTH H W3YYUTh | DIIEKTPOHHBII 4
3 | OTKauK{ IpU NEePEMEHHOM Hanucanue kypc TKC
ra30BOM IOTOKE KOHCIIEKTa (A.X Martwues).
Knaccudukanus Bakyym-
HBIX HACOCOB
OcCHOBHBIE TApaMETPHI U
XapaKTepUCTUKU
BaKyyMHBIX HACOCOB

7.2. MeTonnyeckue yKa3aHusi 10 OPraHM3alil CAMOCTOSATe/ILHOH padoThl CTY/ICHTOB

CTyneHT, UCTIONB3ys DIIEKTPOHHOE yueOHOe mocobue, a Takke BY30BCKUN ydeOHUK mo Mo-

JEKYISIpHOU (PU3UKE W TEPMOJAMHAMHUKE W3Y4YaeT JaHHBIA MaTepuall M COCTABJISET KOHCIIEKT
KOHCIIEKTBI B JIOMAIIIHUX YCJIOBHUSIX.
7.3. KoHTPOJIb 0CBOEHMSI KOMITETEHIIUI

Tabmnuua 7.2




Ne Komnerenium,
m\n | Bux koHTpOss KonTponupyemblie TeMbI (pa3aesnbl) KOMIIOHEHTBI KOTOPBIX
KOHTPOJHPYIOTCS
1 [TpoBepka PA3JIEJI 1. Moaynb 1. ®usnueckue oc- YK-2, TIK-1,, IIK-2
KOHCIIEKTOB ~ |[HOBHI BaKyyMa
2 ITpoBepka PA3JIEJI Il. Monyne 2. Teoperndeckue YK-2, TIK-1,, IIK-2
KOHCIIEKTOB  |OCHOBBI IIPOIECCA OTKAYKU
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IIpuiaoxenune

8. ®OHJI OEHOYHBIX CPEJICTB

ouhkwnE

~

10.

11.

12.
13.

14.
15.

16.
17.

8.1. IlpumepHbIii mepeyeHb BONMPOCOB, BBIHOCMMBIX Ha 3a4yeT

JlaBiieHME U TIIIOTHOCTH ra3a

3akoH boitns — Mapuotra. 3akon ['eit-JItoccaka. 3akon lapns. 3akon [lanbroHa.
VYpaBHEHHE COCTOSHUS UI€ATIbHBIX Ta30B.

YpaBHEHHE COCTOSIHUS PEAIbHBIX Ta30B

3aKoH pacnpeeseHus: MOJIEKYJI Ta3a 110 CKOPOCTIM

Cpenusist ymHHA cBoOOHOTO TyTH. O0BEM Ta3a, 3aHMMAaeMbIii MOJIEKYJIaMH, yJaapsi-
IOLUXCS O TIOBEPXHOCTh CTEHKH B €TUHUILY BPEMEHH

SBenus nepeHoca

OcCHOBHbIE ONpeNeTeHUsT BaKyyMHOW TEeXHUKU. CONpOTHBIEHHE U MPOBOJUMOCTH
CJI0KHOI'0 BaKYyMHOI'O TpyOOIIpOBO/A.

OCcHOBHOE ypaBHEHHE BaKyyMHOU TEXHUKH.

[Iporiecchl U3MEHEHHUs COCTOSHUA ra3a B BaKyyMHBIX cucteMax. Kpurepuu ompejne-
JICHUS TPaHMII PEKUMOB TEUEHUs ra3a B TpyOOIpoBoOIE.

Pacuér nnuTenbHOCTH OTKAYKU MPHU KBa3WCTAIMOHAPHOM TEYCHHUH ra3a M MOCTOSIH-
HBIX Ta30BbIJCIICHUU 1 HATEKaHUU.

Pacuér qurenbHOCTH OTKAYKU MPU IEPEMEHHOM ra30BOM ITOTOKE

Knaccudukanus BakyyMHBIX HacocoB. OCHOBHBIE THapaMeTpbl U XapaKTePUCTUKU
BaKyyMHBIX HaCOCOB.

MexaHnyeckue BaKyyMHbIE HACOChI C MacisHbIM yIUIOTHeHUEM. [IpuHiun nencTBus
00J1acTH JAeCTBUS BaKyyMHBIX HAcOoCcOB. [lapamMeTpsl U XapaKTEPUCTHKH.

Paboune XuaKOCTH JJIsl HACOCOB.

KoHcTpyknmn HacocoB.

["a3o0annacTHOE yCTPOHCTBO M OTKaYKa KOHACHCUPYIOUINXCS MMapOB.

9. YYEBHO-METOANYECKOE OBECIIEYEHUME JUCHUIIJINHbI

8.1 MeToauueckue PEKOMEHIAUU CTYACHTaAM

«Du3nyuecKkre OCHOBBI BaKyyMay», MHOTOJIUCIUIUIMHAPHYIO M JOBOJBHO CIOXKHYIO 00-
nactb 3HaHUU. [loaTOMY, YTOOBI TOHECTH MaTepuai 10 CTyAeHTa, HEOOXOAUMO YIENiTh 0codoe

BHUMAHHUEC CUCTEMATHYHOCTH, HAITIAAHOCTU WM AJOCTYIMHOCTHU M3JIOKCHUA. B HACTOAIICE BpEMs

(dakTHYeCKH CyIIECTBYET Majo y4eOHHMKOB M MOcoOui 1o naHHoW aucuuinHe. [lostomy oc-

HOBHasd Harpyska JIOXKUTCA Ha JICKIHU. JIJ'ISI HN3YUCHUA CTYACHTAMU JAHHOT'O KypCa B IIPUHIIUIIC

J0CTAaTOYHO 3HAHUC OCHOB MOJ'ICKyJBIpHOﬁ (I)I/ISI/IKI/I, TCPMOANHAMHKHN, OCHOBHBIX Ha4daJl CTaTHU-
CTHYECKOI (I)I/I3I/IKI/I U1 OCHOB BBICIIIEH MaTeMaTHKH.

Jlj1 TOTIONMHUTEIBHOTO U3YYEHHSI U CaMOCTOSITEIbHON padOThl Mpe/IaraeTcsi UCIoIb30-
BaTh PEKOMEH]IYEMYIO JIUTEPATYDPY.

VI. PEKOMEHAYEMAS JIMTEPATYPA

OcHoBHas1 JInTepaTypa

1. JI.LH. Po3anoB. BakyymHas TexHuka.-M.: Beicias mkoma, 1990.
2. I'powxkosckuu A. Texnuka BeICOKOTO Bakyyma. — M.: Mup, 2009.



11

3. A.X. Marue ®usndeckue ocCHOBBI Bakyyma. Kypc nekumii. YueOHnoe nmocobue. Marac. -
2021. 133 c. https://disk.yandex.ru/i/UEbM6FbsaoTnjA

JonoiHUTeILHASA JUTEpPaTypa

1. A.H. MarseeB. Kypc ob6meii ¢puszuku «MosekynspHas ¢puzuka» M3aarensctBo «Haykay,

M., 2012 .

HNuTepHeT-pecypcnl

HasBanmue pecypca

Ccebuika/nocryn

OnekTpoHHas OuOnmMoTeka oHiaiH «EIMHOE OKHO K
00pa3oBaTebHBIM pecypcam»

http://window.edu.ru

«O0pa3zoBatenbHbIil pecypc Poccuny»

http://school-collection.edu.ru

@OenepalibHbIl 00pa30BaTENbHBIN MOPTAN: yUYpexkKie-
HUs, Iporpammel, crannaptsl, BY3e1, Tectol EI'D, THA

http://www.edu.ru

®denepanbHbII LICHTP MH(POPMALMOHHO-
obpazoBarenbHbIX pecypcoB (DLINOP)

http://fcior.edu.ru

Pycckas BuptyanbHas 6ubauorexa

http://rvb.ru

ExxenenenbHuk Hayku U oOpazoBanus HOra Poccum
«AxageMus»

http://old.rsue.ru/Academy/Archives/
Index.htm

Hayunas anekrponnast ubimoTeka «e-Library»

http://elibrary.ru/defaultx.asp

DnekTpoHHO-O0ubmoreunas cucrema IPRbooks

http://www.iprbookshop.ru

DJIEKTPOHHO-CIIPABOYHAs CHUCTEMa JIOKYMEHTOB B
cdepe obpazoBanus «MHpopmuO»

http://www.informio.ru

HNudopmannoHHo-nipaBoBas cucrema «l apanT»

CereBas Bepcus, JOCTyIIHA CO BCEX
KOMITBIOTEPOB B KOPIOPAaTUBHOM CETH
Nurl’'y

OneKTpoHHO-0nbnoTeuHas cucrema «tOpaift»

https://www.biblio-online.ru

IIporpammMHoe odecneyenue

1. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
2. Microsoft Windows server 2003, 2008, 2012, 2016

3. Microsoft Office 2007, 2010, 2016

4. UndopmannonHo-mpaBoBas cucreMa «['apant» CereBasi Bepcusi, IOCTYIIHA CO BCEX

KOMIIBIOTEPOB B KOpIopaTuBHOM cetu UHrl'Y
5. CnpaBouyHo-ipaBoBas cuctema “I'apant”

6. Onepannonnas cucrema Microsoft Windows XP Professional.
7. Taket nmpuknamabix mporpamm Microsoft Office 2003 Professional.

. MaTtepuanbHo-TexHu4eckoe obecneueHume

Ousnueckue | 386132, Pecybnuka Maryme- | Ayauropusi Ne 303.

OCHOBBI Ba- THs, r.0. ropoa Haspans, Crienanu3upoBaHHas yuyeOHas MeOenb i o0yda-
Kyyma r.Ha3pans, tep. ['amyp3ues- IOIIUXCSL ¥ IIPENIOAABaTENA; TEXHUYECKUE CPEACTBA
CKHI aIMMHUCTPAaTUBHBIN 00yueHus (KOMIbIOTEpPHAsl TEXHUKA, JIOCKA, MYJIbTH-

OKpYT, yi. MaructpanpHas, . | MeaniiHOe 000pyIOBaHUE: HHTEPAKTHBHAS JOCKA,



https://disk.yandex.ru/i/UEbM6FbsaoTnjA
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/
https://www.biblio-online.ru/
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39«a»

Ayn. Ne303.

IImomrane 71.6 KBampaTHBIX
METPOB.

MIPOEKTOP); NOCTYI K HHPOPMAIIMOHHO-
TeJIeKOMMYHHKAIIMOHHOW ceTn HTepHeT; yueOHo-
METOANYECKHE MATCPUAIBI.

386132, PecniyOnuka Murymie-
TS, r.0. ropoxa Ha3pans,
r.Hazpans, Tep. 'amyp3ues-
CKUH aIMUHUCTPATUBHBIN
OKpYT, yA. MaructpanbHas, 1.
39«an.

Aym. Ne05.

ITnomans 34.1 M

Aynuropust Ne05

Crienmanu3upoBaHHas yueOHas MeOenb it 00yda-
IOIIUXCS U TIPETIOaBaTeNsl; TEXHUIECKUE CPEeICTBA
00ydeHus (HOyTOYK, J0CKa); 00ECTIeUeH TOCTYI K
UH()OPMALIMOHHO-TEJICKOMMYHUKALIMOHHOM CETH
HHTepHeT; yaeOHO-METOANIECKIE MaTepHAIbI.

386132, PecniyOnuka Murymie-
TH4, I.0. ropoa Hazpans,
r.Hazpans, Tep. I'amyp3ues-
CKUM aIMUHUCTPATUBHBIN
OKpYT, yA. MaructpanbHas, A.
39«a»

Ayn. Nell6.

IInomanp 36, M

Jas1 caMocTosITeILHOM PadoThl 00y4aIOINXCH.
AynutopusaNe 116: padoune mecra 1y o0ydaro-
HIUXCSI, TEXHHYECKHE CpeicTBa 00yUueHus (HOYTOYK,
J0CKa), IOCTYN K ceTn IHTEpHET, yueOHO-
METOANYECKHE MaTepUalIbl, 3JIEKTPOHHBIE 00pa30Ba-
TEJbHBIE PECYPCHI.
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Pabouast nmporpamma aucumuinHbl «@HU3UdYecKne OCHOBBI BaKyyMay COCTaBJIEHA B COOT-
BercTBUU ¢ TpeboBanmsimu OI'OC BO mo HampasiieHuto moarotoBku (maructparypa) 03.04.02.
®usuka. HanpasneHHOCTD (npoghuns noocomoeku @usuka noaynpoeoOHUKOE), YTBEPIKICHHOTO
npuka3oM MunHcTepcTBa 00pazoBanus U Hayku Poccuiickoit @eneparun ot «07» 08 2021 r.
Ne 914.

[Tporpamma otobpena Ha 3acenanuu Kadeapbl «Pu3nka»
ITpoTokon Ne 11 ot «27» anpens 2026 rona.

[Tporpamma ogo06peHa YueOHO-METOAMUECKONW KOMHICCHEH (PU3HKO-MaTeMaTHIECKOro (hakyibTeTa
[Tporoxoin Ne 6 ot «28» anpenst 2026 rona.



14

CeeeHus1 0 mepeyTBEePKICHUN NMPOrPaAMMbI HA O4YepeaHOoil y4eOHbIi roJ U perucrpa-
UM U3MEHEeHU

pens 2026 rona.

KaK MPUIIOKEHHE.
[Iponrcanbl UHIAUKATOPHI TIOCTHKE-
HUE KoMmreTeHUuu (3HaTh, YMETb,
BIIAJICTh)

YyeOHblii Pemenue kaden- Buecennnlie namMeneHus [Toamucek 3aB. kaden-
roa pBL poit
(Ne mporokoa, 1ata)
2026-2027r.] Ne 11 ot «27» an-| DOHJI OIICHOYHBIX CPEJICTB yKa3aH




