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PaGouass mporpamma aucuMmianHbl «OCHOBBI BOJIOBO3AYIIHOTO XO34MCTBa METAJUTYPrUYECKUX
3aBOJIOB» pa3paboTaHa:

- B cootBercTBUM C TpeboBanusiMu ®I'OC BO — OakanaBpuaT MO HAmpaBJICHUIO IMOATOTOBKH
«22.03.02 Metamnyprusi», yTBEpKIeHHOT0 nprukazoM MunoopHayku Poccun Ne 702 ot 02.06.2020 1.;

- HA OCHOBaHMM Yy4YeOHOro IUIaHa OakajaBpuaTa IO HaINpaBlIeHHIO MoAroToBku «22.03.02

Merautyprus» HanpaBJIeHHOCTh (MTPoQuib) «MeTaTyprus IBETHBIX METAJIIOBY.

CocraBuTenb noueHdt E.B. Cussakosa

Pabouasi mporpamMa paccMoTpeHa M 0J00peHa Ha 3acefaHuH Kadeapbl METauIypruu OT

27.01.2022 r., npotokoin Ne 12.

3asenyroummit kagenpoid I.T.H., Ipodeccop B.H. bpuukun

PaGouas nporpamma corjiacoBaHa:

Havanpnuk ynpasneHus yueOHo-
METOIMYECKOT0 00eCIIeUeHU K.T.H. Nsanosa I1.B.
00pa3oBaTeNpHOrO MpoIecca




1.IEJIA U 3AJAYM TMCOUTIINHBI

Llenp AUCIUNINHGL:

- OCBOCHME CTYAEHTaMM TEOPETUYECKUX IMPEJCTABICHUH U NMPHOOpETEeHNE MPAKTUYECKOTO OIbITa
WH)KEHEPHBIX PAacyeTOB, HEOOXOAMMBIX JISi ONPENEICHUS OCHOBHBIX MapaMeTPOB, XapaKTEPHU3YIOIIMX
3aKOHOMEPHOCTH TOBEACHUS TEKYILUX CPel], BEIpaOOTKa HAaBBIKOB MPAKTHUECKOTO MCIIOJIb30BAaHUS CIIpa-
BOYHOW, HOPMaTUBHOM, IaTCHTHOW M HAY4YHO-TEXHUYECKOM JIMTEPATYPHl JJI1 PELICHUS KOHKPETHBIX WH-
JKCHEPHBIX 3aJad.

OCHOBHBIMU 3a7JauaMi AUCLUILIINHBI SBIISIOTCA:

- BripaGoTtaTh y CTyI€HTOB IpaMOTHOE MPECTaBIEHHEe 00 OCHOBAX MEXAaHUKU U OCHOBHBIX 3aKO-
Hax TMIPOCTATUKU U TMIPOJIUHAMUKY;

- MIOJIyYUTh HABBIKU BBIIIOJIHEHUS TMAPABINYECKUX PACUYETOB, a TAKXKE UCIIOJIB30BAHUE UX IIPU Op-
raHU3alKUK TEXHOJIOIMYECKUX IIPOLIECCOB;

- MOTHUBALIUU K CAMOCTOSTEJIbHOMY IOBBIIIEHUIO YPOBHS PO(PECCHOHATIBHBIX HaBBIKOB B 00JaCTH
BbIOpPaHHOM CHEMaIbHOCTH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

I[I/ICIII/IHJII/IHB, «OCHOBBI BOAOBO3AYILIHOT'O X035I1CTBa MCTAJUTYPIUYCCKUX 3aBOAOB» OTHOCUTCA K
JMCLHUIUIMHAM TI0 BBIOOPY YacTu, (GOpMUPYEMOI yYaCTHHUKaMU 0O0pa30BaTEIbHBIX OTHOIICHUI OCHOBHOM
npodeccnoHabHOM 00pa30BaTEILHON MPOTpaMMBbl TI0 HaIpaBJIeHHU0 moarotoBku «22.03.02 Meramtyp-
THsD» HAIIPaBICHHOCTH (MPOoQuiib) «MeTauTyprus IIBETHBIX METAJIOBY M U3y4aeTcs B 4 ceMecTpe.

[IpenamecTByOMMUMEI KypcamMu, Ha KOTOPBIX HETIOCPEACTBEHHO Oa3upyercs nucuuiuinia «OCHOBBI
BOJIOBO3JIYIITHOT'O XO3SIICTBA METAJUTYPIHUECKUX 3aBOJOBY SBISIFOTCS «Du3ukay, «Xumusy, «Maremaru-
Kay, «TemiomMmaccooOMen.

Juctunnmaa «OCHOBBI BOJOBO3IYIITHOTO XO341CTBA METATYPrHUYEeCKUX 3aBOJIOBY» SIBISIETCS OC-
HOBOIIOJATAIONIEH ISl M3y4YeHUS CIEAYIOMUX MUCHUIUINH: «OCHOBBI MPOEKTUPOBAHUS METAJLTypruye-
CKHX IIPOU3BOACTB», <<FI/I)1p0MeTaJ'IJ'IprI/ILI€CKI/I€ MMPpONLECCChI U alIapaTbi», ((MOJIGJ'II/IpOBaHI/Ie MMpoLIecCCOB U
O00BEKTOB B METAJUTYPTUN», «ABTOMATHU3AIHS METALTYPIrHUECKHUX TPOIIECCOBY.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUS IO JUCHUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJIbTATAMHU OCBOEHMS OGPA3OBATEJIBHOM
ITPOI'PAMMBI

[Tpouecc u3ydeHus IUCHUIUIMHBI «OCHOBBI BOJIOBO3AYIIHOTO XO3SHCTBA METAITyPrHUECKUX
3aBOJIOB)» HaMpaBieH Ha (OpMUPOBAaHUE CIETYIOIUX KOMIETEHIIHN:

dopMupyeMble KOMIIETEHIHMU

KO}I H HAUMCHOBAHUEC HHIUKATOPA

Conepxanue KommneTen- Kon JAOCTHIKEHHS] KOMIIETeHIINI
MU KOMIIETeHIIUH

I'oTOBHOCTB UCIIONB30BATH IIKC -1 IIKC-1.1. 3naer ¢pyHnameHTaIbHBIE 3aKOHBI TEPMOJIMHA-
OCHOBHBI€ MTOHSTHSI, 3aKO- MHUKH; 3aKOHbl PAaBHOBECHUS >KMJIKMX M Ta3000pa3HbIX
HBI U MOJIETI TEPMO/INHA- Cpell; OCHOBHBIE 3aKOHBI JIBUJKEHUS CIUIOIIHOM CpPEIbl;
MUKH, XMMHYECKOI KUHE- 3aKOHBI UCTEYEHUS KHUIKHX U Tra3000pa3HbIX CPell; METO-
TUKH, IEPEHOCA TEIUIa U JIbl TEPMOJIMHAMHMYECKOTO aHAIN3a XUMHUECKUX U (a3o-
Macchl BBIX PaBHOBECUI B MHOTOKOMITOHEHTHBIX CHCTEMax; Me-

XaHW3M M KUHETHKY PEaKIUil M MPOIECCOB; CYIIHOCTh
TEIJIOMacCOOOMEHHBIX MPOIIECCOB B MPOU3BOJCTBE M 00-
paboTKe MeTalIoB.

[TKC-1.4. Ucnionb3yeT OCHOBHBIC 3aKOHBI (DU3UKH U TEP-
MOJMHAMUKH B TUAPABIUYECKHUX PacyeTax.




®opmupyeMble KOMIIETEHIIUH

Koa n HauMeHoBaHue HHAUKATOPA

BaTh BHIOOP 00OpYyIOBa-
HUS JJI1 OCYIIECTBICHUS
TEXHOJIOTUYECKHX TIPO-
IIECCOB

Conepxanue KommneTen- Koz MOCTHKEHUS] KOMIIETEHIMH
107074 KOMIIeTeHINH
Cnoco0HOCTE 00OCHOBEI- IKC - 13 TIKC-13.3. Bimageer MeTomaMu BBIIOJTHEHUSI TEXHOJIOTH-

YECKUX PacyeTOB OCHOBHBIX IPOLIECCOB U CTAHIAPTHOI'O
000py/OBaHusl TIPH TPOCKTUPOBAHUU TEXHOIOTHUECKUX
CXeM LIEIM alllapaToB C MCIIOJIb30BAaHUEM JKCIEPUMEH-
TaJIbHBIX U CIIPABOYHBIX JAHHBIX

4. CTPYKTYPA U COAEP KAHUE JUCIHHUIIJIMHBI
4.1. O0beM IUCHUIIMHBI U BU/bI y4eOHOH padoThI
O6mas TpyA0E€MKOCTh Y4eOHOM TUCHUIUIMHBI COCTaBIsIeT 5 3auéTHbIX eaunmuil, 180 ak. yacos.

AK. 4yachl
. no
Bup yueOHoii padoThl Bcero ak. yacos
cemMecTpam
4
AyautopHasi padoTa, B TOM 4HcJIe: 72 72
Jlexumnm (JI) 36 36
[Tpaktuyeckue 3ansatus (I13) 36 36
JlaGopaTopHbie paboTsr (JIP) - -
CamocrositesbHas padora cryaentoB (CPC), B 72 72
TOM 4HcJie:
HOZ[FOTOBKB. K JICKIUAM 27 27
[lonrotoBka K MpakTHYECKUM 3aHITHSAM / CEMUHApaM 45 45
BeimonHenne KypcoBoii paboThl / IpoeKTa - -
Ipome:kyTounasi arrectanusi —k3amet (D) 9(36) 9(36)
OO0masi Tpy10eMKOCTh 1M CHUILIHHbI
aK. yac. 180 180
3a4. ell. 5 5

4.2. ConepxaHue TUCUUILTUHBI

Y4eOHBIM MJIaHOM MPETYCMOTPEHBI: JIEKIUH, IPAKTUIECKIE 3aHATHS M CaMOCTOsITeIbHAs paboTa.
4.2.1. Pa3aespl IMCIUIIJIMHLI U BUABI 3aHATHI

Buanbl 3anaTuii
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Paszmen 1 «OcHOBHBIC CBOMCTBA KUAKOCTEH 1 ra30B» 28 6 8 - 14
Paznen 2 «CtaTuka )UJIKOCTEH U Ta30B» 48 12 12 - 24
Paznen 3 «OcHOBHBIE 3aKOHBI TUAPOIUHAMUKI 48 12 12 24




Paznen 4 «VcTeuenue XUAKOCTEH U Ta30B» 20 6 4 -

10

Hroro:

144 36 36 -

72

4.2.2.Coaep:xaHue pa3iejoB IUCHUILIUHBI

HaunmMmeHnoBanue
pasaenaa
JTUCIHHUIIINHBI

Conep:xanue JeKIMOHHBIX 3aHATHI

TpyaoemkocTb
B aK. yacax

OCHOBHBIE CBOH-
CTBAa KUJIKOCTEU U
rasos

[ToHsiTHE BOAOBO3IYIIHOTO XO3SKMCTBA METAJUIypruye-
CKHMX NPEINpPUATUN, €r0 poJib B MPOLECCaX MPOU3BOJI-
ctBa metayoB. Conepkanue ydaeOHOro Kypca. Ctpoe-
HUE JKUJIKOCTCH M Ta30B C MO3HMIIMK COBPEMEHHOU (hu-
3ukd. CKUMaeMble U HECKUMAEMbIE (KaIleIbHbIE) KHUJI-
KOCTH. 3aKOHBI OOBEMHOTO CXKaTHsl M TEIJIOBOTO pac-
IIMPEHUS KUIKOCTEN U ra3oB. IIIOTHOCTH, ynenbHBII
BeC, yIeNbHbIN 00beM. MeanbHble U peaabHbIC KHJ-
KOCTU. 3aKOH BHYyTpeHHero TtpeHus Hpiorona. Bss-
KOCTb KUAKOCTEN U ra3oB. ['a30Bble 3aKOHBI. YpaBHe-
HHE ra30BOro cocrosiuus. IlapaMerpsl ra3oBoi cMecH.

CraTHka KUIKo-
CTell U razoB

I'mapocraTnyeckoe JaBlIEHUE B TOYKE M €r0 CBOMCTBA.
OcCHOBHBIE ypaBHEHHS CTaTHUKHM >KUJKOCTEH U Ta30B.
Coobmaromuecst cocyibl 1 paBHOBECHUS B HUX KUIKO-
creit u razoB. CtaTuka IpIMOBOM TpyOwl. M3mepenue
JABJICHUS COOOIIAIOIIMMUCS cocynaMu. 30bITouHOE
JIaBJICHUE, Pa3peKeHHe, BakyyM. EAMHUIBI U3MepeHus
nasiienns. 3akoH Ilackamsg. Cuna maBlIeHHS >KHUIKOCTH
Ha IUIOCKYI0 M KPHUBOJIMHEWHYIO CTE€HKH. 3aKOH ApXH-
Mena W 1aBaHue Ted. OTHOCUTEIbHOE paBHOBECHE
JKUJKOCTEN. YgenbHas SHeprus XKuiakocted. Hamopsl
TTOKOSIIEHCS KUIKOCTH.

12

OCHOBHBIE 3aKOHBI
THJIPOIMHAMUKH

OcHoBHbIE NOHATHUSA TUApPOANHAMUKHA. CKOPOCTB U pac-
XOJ JKMJIKOCTEW W ra30B YPABHEHHS: HEPA3PHIBHOCTH,
IBUKCHMSI MACATbHOW KXUAKOCTU Oilsiepa, IBHKCHUS
Bsi3koil skuakoct Haewe-Crokca. OOmiee ypaBHEHHE
9HEPrUM I OTOKA CIUIOIIHOM )KUIKOCTH. Y paBHEHUE
SHEPIUM JUIS MOTOKA HECKUMAEMOM >KMJIKOCTH. YpaB-
HeHue bepHymm. JluarpaMMbl HanopoB. PexuMsbl
JBUKEHMS KUJIKOCTH. BUIBI THApaBINYECKUX COIPO-
tuBiieHud. [lorepu Hanopa Ha TpeHue. MecTHbIE THI-
PaBIMYECKHE COPOTUBIICHUS M UX pacyer.
Knaccudukanus tpy6ornpoBonoB. ['unpaBinyecku Ko-
pOTKHE M JAJMHHBIE TpyOomnpoBobl. IIpocThie U CoX-
Hele TpyOompoBonbl, CoenuHeHHe TPYOOIPOBOJIOB.
O060061eHHble  TTapaMeTpbl TPyOOIpoBoJoB. OCHOBBI
pacuera CIOXHBIX TpyOonpoBoJoB. TpyObonmpoBoIbl C
HacocHOM mojaveil. HarmopHas xapakrepuctuka Tpy0o-
nposoaa. HeycranoBuBlieecs HalopHOE [IBUKECHHE B
TpyOonpoBoaax. [ mapasmuueckuit yaap.

12

HcTeuenune xuako-
CTEH U ra3oB

Hcreuenune )KUIKOCTH Yepe3 OTBEPCTUS B TOHKOM CTEH-
ke. Koaddunmentsr ucreuenus. Mcreuenue moja ypo-
BeHb. llokazarenu wmcreuenus. Mcreuenne KMIKOCTH
yepe3 Hacaaku. OcoOble ciydan UCTEUEHUS KUIKOCTH.
VcTedenne ra3oB Mpu MalbIX B OOJNBIINX Tepenaaax




HaunMmeHoBaHHue

Ne . TpynoeMkocTh
u/n pa3nena Conep:xanue JeKIHMOHHBIX 3aHATHI B aK. Yacax
AUCHUIIJINHBI
nasieHus. Kputudeckre napamMeTpsl HCTEYCHUS Ta30B.
Hroro: 36
4.2.3. IlpakTn4yeckue 3aHATHS

Ne . TpynoeMkocTh
u/n Paznennt TeMaTuka NPaAKTUYECKUX 3AHATUI B AK. 42CAX

1 Pazgen 1 |CucreMbl eqMHUI] M3MEPEHUS. 2

2 Pazgen 1 |M3mepenue naBieHus 2

3 Pasnen 1l |[Pusnyeckue CBONMCTBA KUIKOCTH 2

4 Pazmen 1 |I["a3oBbIe 3aKOHBI 2

5 Paznen 2 |OcHOBHOE ypaBHEHHE FMAPOCTATUKH 4

6 Pazgen 2 |Cuna maBieHHS KHIKOCTH 4

7 Pasnen 2 |IlmaBanue Ten 4

8 Paznen 3 |['maponunamuka 2

9 Paznen 3 |YpaBHeHUe HEPa3pHIBHOCTH 2

10 Paznen 3 |YpaBuenue bepuymnu 2

11 Paznen 3 |PexxuMbl TeueHUS KUIKOCTH B TpyOax 2

12 Paznen 3 |Ilotepu Hamopa Ha TpeHHE 2

13 Paznen 3 |MectHble mOoTEpH Hamopa 2

14 Paznen 4 |Onpenenenue nmapameTpoB UCTEUCHUS 4

Hroro: 36

4.2.4. JIabopaTopHbie padoThI
JlabopamopHule 3ansimus He npedycMoOmpeHvl

4.2.5. KypcoBble padoThI (IIPOEKThI)
'Kypcosvle pabomobr ne npedycmompenl

5. OBPA3BOBATEJIBHBIE TEXHOJIOI'NA

B xone 00yueHus pUMEHSIIOTCSL:

Jlekuum, KOTOpBIC SBISFOTCS OJTHUM W3 BOKHEHIIMX BHUIIOB YYCOHBIX 3aHSITUN M COCTABIISIOT OCHOBY
TEOPETHUYECKOI MOArOTOBKY 0Oyuarormuxcs. L{enu NeKIMOHHbIX 3aHSTHIA:

-laTh CHUCTEMATH3UPOBAHHBIC HAyYHBIE 3HAHWS 110 JUCIHUIUIMHE, aKIEHTHpPOBATh BHUMAaHHE Ha
HarOoJIee CIOXKHBIX BOMPOCAX JUCIUILIHHEL,

-CTUMYJMPOBATh AKTUBHYIO TIO3HABATEIBHYIO JCSATEIBHOCTh OOYYaIONIUXCs, CIIOCOOCTBOBATH
(hOpMUPOBAHHIO UX TBOPUYECKOTO MBIITUICHUS.

IIpakTnyeckue 3auaTus. Llenm npakTMUeCKUX 3aHATHN:

-COBEPIIICHCTBOBATh YMEHHUS M HABBIKU PEIICHUS MPAKTHIECKUX 33/1a4.

I'maBHBIM cofiep>kaHHEM 3TOTO BUA YU€OHBIX 3aHITHH sBIsieTcs paboTa KaKAoro o0ydaromerocs mo
OBJIQ/ICHUIO TIPAKTUIECKIUMU YMEHUSIMH U HaBBIKAMU TIPOPECCUOHATIBHOMN IeATEIEHOCTH.

Koncyabranum (Tekyias KOHCYIbTaINs, HAKAaHYHE 9K3aMeHd) SIBISETCS OJHOHN U3 GOpM PYKOBOJICTBA
y4eOHON paboTol 00ydJaromuxcs W OKa3aHWs WM IOMOIIM B CAMOCTOSITETbHOM HM3yYeHHH Marepuaja
JWCITUTIINHEL, B TUKBUIAIUHA UMEIOIIUXCS MPOOETOB B 3HAHUSIX, 3a/I0JKEHHOCTEH 10 TEKYIIUM 3aHSTHSIM, B
MOJITOTOBKE MUCHhbMEHHBIX Pa0OT (ITPOEKTOB).

Tekymue KOHCYNIBTAlMU MPOBOISTCS TMPEMOJaBaTeieM, BEAYIIUM 3aHSATHS B Y4eOHOU Tpymre,
HAYYHBIM PYKOBOJUTEIEM U HOCAT KaK MHIMBHUIyaIbHbIH, TaK 1 TPYIIIOBOM XapaKTep.



CamocrosiTeJibHAsi padoTa 00y4yalolmMXcsl HampaBjieHa Ha YIIyOJICHHE M 3aKpelvicHWE 3HAHWH,
IMOJTYYCHHBIX Ha JICKOUAX W AOPYIHX 3aHATHAX, Bblpa6OTKy HaBBIKOB CaMOCTOATCIBbHOI'O AaKTHBHOI'O
MIPUOOPETEHUs] HOBBIX, JOMOJHUTENBHBIX 3HAHUM, MOATOTOBKY K MPEACTOSIIUM Y4eOHBIM 3aHATHSIM U
MIPOMEXYTOYHOMY KOHTPOJTIO.

6. OUEHOYHBIE CPEJACTBA UISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEXYTOYHOU ATTECTALHUHU 110 UTOI'AM OCBOEHUA TUCHUIIJIMHBI

6.1. Oyenounvie cpeocmea 0131 cAaMoOCmMOAMENbHOU PAOOMbL U MEKYULe20 KOHMPOA
ycnegaemocmu
Pazpen 1
1. KakoBbl OTIMYHS KUAKOCTEN OT TBEPBIX TEJ U Ta30B?
2. B uem 3akioyaeTcs runoresa CIjIoUIHOCTH KUIKOCTH?
3. Kakue *uaKoCcT OTHOCAT K HEC)KUMACMbIM?
4. Kakue )XUJIKOCTH OTHOCAT K COKMMAEeMbIM?
5. Kakue *uaKoCcTu OTHOCAT K KaneabHbIM?
6. Kakue >kuKocT OTHOCST K Ta3000pa3HbIM?
7. Kakue cuibl OTHOCSATCS] K MACCOBBIM U ITIOBEPXHOCTHBIM?
8. Urto onpenensieT CBOMCTBO TeKyuecTu?
9. Urto Takoe peasibHast >KUJIKOCTh?
10. Yro Takoe uneanbHas XKUIKOCTEL?
Paznen 2
1. Uro Takoe ruApOCcTaTUIeCcKOe JaBlIeHUE?
2. Yto TaKoe abCOMOTHOE JaBlICHHIE
3. Uro o3HauaeT TepMUH H30BITOYHOE IaBICHNE?
4. Yto 03HaYaeT TEPMUH BaKyyMm?
5. B Kakux elMHUIIaX U3MepSETCs aBlieHne?
6. Yto Takoe Harop?
7. Yo Takoe ynenbHas SHeprus?
8.Uto Takoe mbe30MeTpUUIeCKuil Harmop?
9. Yo Takoe cTaTUYECKUI Hanop?
10. KakoBbI CBOMCTBA THIPOCTATHUECKOTO JIABJICHHUS?
11. Hanummre OCHOBHOE ypaBHEHUE THAPOCTATUKU?
12. OnumuTe crnoco0 u3MepeHust 1aBiieHus ¢ moMolibio U- 00pa3HbIX TpyOOK.
13. Chopmynupyiite 3aKoH ApxumMesa.
14. Ha xakoM 3aKOHE OCHOBAHO MCIOJIb30BaHUE TUAPABINUYECKUX IIPECCOB.
15. Yto Takoe 3KCLUEHTPUCUTET CTEHKU?
Paszpnen 3
1. Yro uzywaer ruapoauHaMuKa’?
B ueMm 3akmrouaroTcst 0cOOEHHOCTH CIIOCOOO0B OMUCAHUS KUIKOCTH 10 Jlarpamky u mo Ditnepy?
Kakue Gopmysbl UCTIOTHSIOTCS AJIsl ONUCAHUS JABMKEHUS )KHUJIKOCTH B criocoOax Jlarpamka u Ditne-
pa? Kakoii cioco0 npeanoyTHTeNneH A THIPABIUKY U TouemMy?
Urto Takoe TuHUS TOKa?
B ueMm paznuumne ycTaHOBHBIIETOCS M HEYCTAHOBUBIIETOCS JBUKEHUN?
MoryT 11 cOBNACTh JIMHUS TOKA U TPACKTOPHS ABUKEHUS YaCTHIL?
Uro Takoe TpyOKa TOKa, 3JI€MEHTapHasi U KOHEYHasl CTPYHKU KUAKOCTU?
3anumuTe ypaBHeHHe bepHyIIN 1)1 3JIEMEHTapHON CTPYWUKHU BS3KOW JKUJKOCTHU MPU YCTAaHOBUBILIEM-
Csl IBIDKEHUU.
9. Yro Takoe Oe3HAMOPHEIN MOTOK?
10. Yto Takoe HamopHOE Te€UYeHHE O€3HATIOPHOTO MOTOKA?
11. Moxer nu ko3 dunuent Kopuonuca (kod3pPUIIMEHT KHHETHYECKON SHEPTUr) OBITh MEHBIIIE CMHH-
1bI, OOJIBIIIE €MHUIIBI; PABEH €AMHUIIE?
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12 .KakoBa pa3MepHOCTh WICHOB ypaBHEHHS bepHymiun?
13. Kak unTeprpeTupyroTcst WieHbl ypaBHEHHUSI BepHyIM ¢ reoMeTpruuecKol M IHEPreTUYECKON TOUKHU
3peHus?
Paznen 4
1. Yto Takoe 0TBEpCTHE B TOHKOM CTEHKE?
2. Kakoe ycrmoBue HEOOXOAMMO /ISl BEITCKAHUS JKUKOCTH Yepe3 OTBEPCTHE
3. 3anumute GopmMyiy UIisi CKOPOCTH UCTEUEHUS Yepe3 OTBEPCTHE B TOHKOM CTEHKE
4. 3anummre GopmMyny IS OMPENCIICHUs pacXoia >KUIKOCTH UCTCUCHHUS 4epe3 OTBEPCTHE B TOHKOM
CTEHKE
5. Kakue Turbl HacaoK Bbl 3HAETE
6. /1151 yero UCHoOab3yIOTCS HACAAKU

6.2. Ouenounvle cpeocmea 0 nPoedeHU NPOMENHCYMOUHOU ammecmayuu (IK3ameHna)
6.2.1. Ilpumepnulii nepeuens 60nPoCco6/3a0anuil K IK3ameny (no oucyuniune):
du3nyecKue CBOKUCTBA KUIKOCTU
['uapocTaTuyeckoe 1aBlieHUE B TOUKE
CooOmaromuecs cocyasl. M3mepenue naBneHus
3axoH [lackans
3akoH Apxumena
Cuiia naBieHUs KUIKOCTH Ha TUIOCKYIO CTEHKY
Cuna naBneHus Ha KPUBOJIMHEWHYIO CTEHKY
DHeprus MOKOSIIEHCs KUIKOCTH
OcHOBHbIE MOHATHUS THIPOJUHAMUKI
0. DHeprust moxosmIecs xKuaKocTu. Hamopsr
11. VpaBHeHHEe HEPa3phIHOCTH (CIUIOMIHOCTH)
12. YpaBHeHMe IBIKEHUS HICATbHOMN XUIKOCTH (Y paBHEeHHE Ditnepa)
13. YpaBHeHnue nBmkeHus Bsa3koi xkuakocty (Ypasaenue HaBre-CTokca)
14. VpaBuenue bepnymiu
15. Hanops! ABMKYIIEHCS KUIKOCTH
16. YpaBuenue bepuynnu 1 HeC:)KUMaeMoOM KUAKOCTU. J[MarpaMMbl HAOPoOB
17. YpaBuenue bepuyininu asis razon
18. beznanopHoe JBUKEHHE KUIAKOCTU
19. PesxuMBbl IBHKEHUS JKUTKOCTH
20. TloTepu Hamopa Ha TPEHHUE MPU JIAMUHAPHOM JABHKEHUU
21. Tlotepu Hanopa Ha TPEHHUE NIPU TYPOYJICHTHOM JBH)KCHUHT
22. Tlotepu npu ABMKEHUH I'a30B
23. MecTHBIE TTOTEpU Haropa
24. TloTepu Hamopa Ha TPEHUE B HEKPYTIIBIX M O€3HAMIOPHBIX TPYOOIIPOBOAAX
25. VcteueHne )KUAKOCTH Yepe3 OTBEPCTHUS U HACAIKH
26. Vcreuenune ra3on
27. TlocnemoBaTelIbHOE COSTMHEHHUE TPYOOIIPOBOIOB
28. TlapannenbHOE COSMHEHHE TPYOOIIPOBOIOB
29. HanopHas XxapakTepucTHKa TpyOoonpoBoa (CeTn)
30. l'uapaBnnueckuii ynap

ROoOo~NoGO~LNE



6.2.2. IlpuMepHbIe TeCTOBBIE 3aJaHUS K IK3AMEHY
Bapuanr 1

Ne
/o

Bompocst

BapuanTel oTBETOB

IToa KOpOTKUM TOHU- 1. MecTtHBIC MOTEPH Hamopa cocTaBisAOT Gonbiie 10% mo-
MaroT TpyOOIpOBO/I, B TEpb Ha TPEHUE;
KOTOPOM: 2. MeECTHbIE MOTepy Hamopa cocTaBisitoT Menbie 10% mo-
TEpb Ha TPEHUE;
3. MeCTHBIE OTEPU HANIOPA PAaBHBI OTEPSIM HA TPEHUE;
1 4. HeT noTepb Ha TPEHHUE.
Ha kakux yyactkax 1. Ha y4acTkax, e TpyOOnpOoBOJI CY>KaeTCst
TpyOonpoBoaa umeroT | 2. Ha ydgacrtkax, rie TpyOorpoBO/I pacpsieTcst
MECTO MOTEPH Ha Tpe- 3. Io Bceii uymHe TpyOOIpOBOAA
2 | Hue? 4. B mecTax pe3koro M3MEHEHH s HalpaBJICHHsI TOTOKa
[TepeBon naBiieHus U3 1. P=9.81*h;
MM. PT. CT. B TaCKaJIA 2. P=yh;
MO3KHO 1O (hopmyIie 3. P=9.81*10*
3 4. P=13600*h
Enunuiibl usmepenus 1. H;
BECOBOT'0 HAIlOpa 3TO 2. Ia;
3. M;
4 4. H/KT.
Kakoii u3 nanopoB xa- | 1. [Ibe3omeTpudeckuii
paktepusyet nBwkenue | 2. ['eonesmveckuit
SKUIKOCTH? 3. JluHaMUYECKUI
5 4. CtaTndeckuit
[Tpoctbim TpybonpoBo- | 1. I[ToctossHHOrO TMameTpa
JIOM Ha3bIBAETCA TPY- 2. He umeroniuii moBopoTOB
60mpoBo, ... 3. Pacnosio;xeHHBIN B OAHON TOPU30HTAIBHOMN TNIOCKOCTH
6 4. He umeronuii G0OKOBBIX OTBETBICHUHN
[Tpocroii Tpy6omipoBoa | 1. He umeromuit orBeTBIEHUI
3TO TPyOOIPOBO] 2. He umeromuii paciivpeHuii u cy>;keHui
3. Cocrosiuii U3 TpyO, BBIMOJHEHHBIX U3 OJJHOTO MaTepua-
na
4. meromuii oJMHaKOBbIe KO3(PHUIIMEHTHI TPEHHUS Ha BCEX
7 Y4aCTKaxX
B kpyriom HanmopHom 1. R=r;
TpyOOIIPOBOJIE TUAPAB- r
nuueckuil paguyc Ru [ 2. R= EO ;
TEOMETPUYECKUM I 3. R=2r:
CBSI3aHBI COOTHOLICHHU-
8 eM 4, R= 4r0 ).
Beipaxxenue 1. ypaBHeHuem bepHymmM 111 MOTOKAa HMIIEATBHOM >KUIIKOCTH
2 le I T'a3a;
L t—+ by = 2. ypaBHeHHEM bepHyIIM 1S IOTOKA UJICATHHON HEC)KUMAeMOIH
y g KHUIKOCTH;
L, P w_z2 o 3. ypaBHEHHEM TypOHHBI,
Bt y  2g "7 4. ypaBHenuem BepHyrmi i IIOTOKA PEaTbHON HECKMMACMOM
9 | sBugercs: AKUTIKOCTH,




/o

Bomnpocsl

BapI/IaHTBI OTBETOB

Kaxoe yTBepxacHue He
OTHOCHTCS K CTaTHYe-
CKOMY Hanopy?

1. OnpenensieTcst BBICOTOM KUAKOCTH HaJl IJIOCKOCTHIO
CpaBHEHUS

2. D9TO cyMMa IreoJIe3N4eCKOT0 U MbE30METPUYECKOTO HaIlo-
pOB

3. O1MHaKOB IS BCEX TOYEK B 0OBbEME MTOKOSIICHCS JKUIKO-
CcTH

10 4. TlonHbIi 3a11aC SHEPTUU NOKOSIILEHCS )KUJKOCTH
B dopmyie nmonHoOTrO 1. luHamuyeckuid Hamop
Haropa 2. Ilpe3oMeTpuueckuii Hanop
pw? 3. Cratuyeckuil Harop
H=z2+>+_— 4. Teofie3nuecKuii HATIop
y 29
11 |z - o710
3akon Apxumena ¢op- | 1. Ha teno, morpykeHHOE B KHIKOCTh JCHCTBYET BHITAIKH-
MYITUPYETCS KakK: BaloOI[as CHJIA, paBHAs BECY BBITECHEHHOW KHUIKOCTH.
2. Ilpu u3MeHeHUH Ha HEKOTOPYIO BEIMYHUHY BHEIIHETO JaB-
JICHUS Ha KUAKOCTb, HA TaKYIO )K€ BEIMUUHY U3MEHHUTCS
JIaBJICHUE BO BCEX TOUKAX MOKOSALIEHCS KUKOCTH.
3. IIpu u3MeHeHUH Ha HEKOTOPYIO BEJIMYKUHY BHEIIIHETO JaB-
JICHUS Ha XKUJKOCTh, JAaBJIEHUE BO BCEX TOUKAX MOKOSIIEHCs
KUJKOCTU OCTAHETCSI HEM3MEHHBIM
4. Ilpu u3MEHEHUHN Ha HEKOTOPYIO BEIMYMHY BHEIIHETO J1aB-
JIEHUS HA XKUAKOCTh JABJIEHNE BO BCEX TOUYKAX JKUIKOCTH
12 YBEJIMYUTCS] HA MOJIOBUHY ITOW BEJTMYHUHBI
Teuenue, 1. HanopHeiM
XapaKTEPU3YIOIIHECS 2. be3nanopHbeIM
HEU3MEHHBIM 3. ITee3oMeTprUUECKUM
JTaBJICHUEM BO BCEX 4. JluHaMH4eCKUM
13 | ceyeHMsIX Ha3bIBACTCS
Pexxum nBrkeHus 1.Re=2320;
SKUIKOCTH CUMTAETCS 2.Re>10000;
BBIPQ)KEHHBIM TYpOY- 3. Re<2320;
JICHTHBIM €CITN 4 W p=1/2W yaxc.
14
VpaBuenne W1 F1 = 1. YpaBHeHnnem Ditnepa
W: F2 Ha3bIBaeTcs 2. YpaBHenuem bepnymin
3. YpaBuenuem HaBbe-Ctokca
4. YpaBHEeHUEM HEPA3PBIBHOCTHU (CIJIOIIHOCTH)
15
VYpasuenue bepnymu 1. 3aKOH OCTOSIHCTBA MOJIHBIX HAIIOPOB BO BCEX KUBBIX CE-
JUISI TOTOKA UJICAIbHOM | YEHUSIX MOTOKa
HEC)KMMAEMOM J)KUIKO- | 2. 3aKOH TeUEHUs JIJAMUHAPHOIO IOTOKA
CTH MPEJICTABIISET CO- 3. 3akoH aanadaTHOIO TEYEHUS KUIKOCTHA
16 | 6oit 4. 3aKoH U3MEHEHUS SHEPTUHU 110 CEYEHUIO TIOTOKA.
[Ipocroii TpybonpoBoa | 1. He umeromuii oTBETBICHUH
3TO TPYOOIIPOBO 2. He umeromuii paciiupeHuii U cykeHui
3. Cocrosiuii U3 TpyO, BHITIOJIHEHHBIX M3 OJTHOTO MaTepHa-
na
4. Nmeromuii oquHAKOBbIE KO3 (UIIMEHTHI TPEHHS Ha BCEX
17 Y4aCTKax




Ne
Bomnpocsl BapuanTel oTBETOB
/o
[ToTepu Hamopa Ha 1. [ToTepu no pyuHe TpyOOIIpOBOIa
TPEHUE — 3TO 2. [Torepu Ha MECTHBIX COMPOTHUBIICHUSIX
3. [Torepu B mornepeyHOM CEYCHHUH TPYOOIPOBOIA
4. IloTepu, CBSI3HBIC C U3MEHEHUEM MTOTECHIIMATIBLHON SHEPTUU
18 IMOTOKA
K mecTHbIM OTEpAM 1. ITorepu Ha TpeHuUE
OTHOCSTCS 2. IloTtepu no nyuHe
3. JIroOble mOTepH CBA3aHHBIC C YMEHBIIIEHUEM Pacxo/ia B
TpyOe
19 4. ITotepu B MOBOPOTE TPYOBI
Ecim moTok Teuer B 1. moTepu Hamopa OTCYTCTBYIOT;
MPSAMOJIMHEHHOM KaHa- | 2. HAOJIFOAA0TCS TOJIBKO MECTHBIC TTOTEPU HAIIOPa;
JIe IIOCTOSTHHOTO ceve- 3. HaOMIOJAOTCSI TOJIBKO OTEPU HA TPEHHUE;
HUSL, TO: 4. HaOMIOAI0TCSl CyMMapHBbIe MOTEPU HANlopa Ha TPEHHE U
20 MECTHBIE TIOTEPH.
Bapuanr 2
Ne
i Bompockl BapuanTel oTBETOB
YV iensHBIN BeC 3TO 1. Macca BemiecTBa B eJUHHIEC 00beMa
2. O0BeM enUHUIIBI BEca
3. Bec oTHeCEeHHBIN K IIOIIAIA AEHCTBUS
1 4. Bec BemecTBa B IUHHIE 00beMa
[TepeBoa ynCIOBBIX 1. T K=tC
3HaueHuit Temmeparypsi | 2. T k=t°C-273
u3 rpaxycos Lenscus B | 3. T k=t°C-273
rpanycel KenbBuna 4. T k=t°C+273
MO>KHO MPOU3BECTH T10
2 | ypaBHEHHIO
Bs3KOCTE JKHIKOCTH 1. ManomeTrpamu
M3MEPSIOT ¢ Tomolplo | 2. Bakyymmerpamu
puOopoB, Ha3biBaeMbIX | 3. Bucko3sumerpamu
3 |.. 4. MaHoBakyyMMeTpamMu
CBOICTBO XUJIKOCTH 1. Kuntennem
OKa3bIBaTh CONMPOTHUB- 2. C:KUMaeMOCTBIO
JIEHUE OTHOCHUTENBHOMY | 3. TeMiepaTypHbIM paclIupEHUEM
CIBUTY €€ CJ0€eB Ha3bl- | 4. Ba3kocThio
4 | BaroT ...
Kakoe u3 1. mecox
MIEPEYUCIEHHBIX 2.Boda
BCIISCTB IIOIaAacT Mo | 3. memsa
onpeaeneHue 4. npeBecrHa
5 | coomHoro tema?
Cootnommenne maccel 1 | 1. G=mg
Beca Tella oNpeaenseT- | 2. y=pg
cs o hopmyoie: 3. P=pgh
6 4. G=ml/g




Bomnpocsl BapuanTel oTBETOB
/1
JlaBneHue B cucreme 1. B HEIOTOHAX
CU 0o0b14HO U3MepseT- | 2. B TEXHUYECKUX aTMocdepax
cs 3. B [Tackamsx
7 4. B MWUIMMETPAx PTYTHOTO CTOJI0A
ITonoxxenue tena B 1. rmyOuHO# norpyXeHus Tena;
KUJKOCTHU OMpeensieT- | 2. yAeIbHbIM BECOM KHJIKOCTH;
csl: 3. COOTHOLIEHUEM BBITAIKMBAIOIIEH criibl P 1 Beca ®uaKo-
ctu G: Teno Oyner BCIuibBatTh, ecinu P >G;
4. COOTHOIIIEHUEM BBITAJIKUBAIOLIEH CHIELI P 1 Beca )KHUIKO-
8 ctu G: Teno Oyner BCIUIbIBATh, ecinu P< G;
EnuHUIB i3MepeHus l.
BECOBOT'0 HAIopa 3TO 2. Ia;
3. M;
4. H/Kr;
9
ManomeTp — 3T0 Tpu- 1. AGCONIOTHOTO JaBICHUS
0op A1 U3MEpeHUst 2. I30BITOYHOTO TaBJICHUS
3. AtmocdepHOro naBiaeHUs
10 4. Pazpexenust
VY nenbHbI BeC 3TO 1. Macca BemiecTBa B eiMHHIIE 00BEMa
2. O0beM equHUIIBI Beca
3. Bec oTHEeCcEeHHBIHN K IUIOMIATN AESUCTBUA
11 4. Bec BemecTBa B €IMHHIE 00BEMaA
[lepeBoa ynCHIOBBIX 1. T K=tC
3HaveHwmit temneparyps | 2. T k=t°C-273
u3 rpanycoB Llenscus B | 3. T k=t°C-273
rpaxycsl KenbBuna 4. T k=t°C+273
MO>KHO MPOHU3BECTH 110
12 | ypaBHEHHUIO
Bs3kocTs )kuAKOCTH 1. ManomeTrpamu
U3MEPSIOT C ToMoIbl0 | 2. Bakyymmerpamu
npuOOpoB, Ha3bIBaE- 3. Bucko3zumerpamu
MBIX ... 4. MaHoBaKyyMMeTpaMu
13
CBOICTBO KUJIKOCTU 1. Kunenuem
OKa3bIBaTh COIPOTHUB- 2. CXUMaeMOCTBIO
JeHre oTHOcUuTeNnbHOMY | 3. TeMrepaTypHbIM pacuiupeHueM
CIBUTY €€ CJ0€B Ha3bl- | 4. BA3kocThiO
14 | Baror ...
Kaxkoe u3 1. mecok
MIEPEYNCIICHHBIX 2.BozIa
BEIIECTB IIOIMagacT mox | 3. memsa
OIpeeIeHue 4. npeBecuHa
15 | crromrHoro Tena?
Cootnormmenue maccsl 1 | 1. G=mg
Beca Tella ONpeaensieT- | 2. y=pg
cs o hopmyoie: 3. P=pgh
16 4. G=m/g




Ne
Bomnpocsl BapuanTel oTBETOB
/1
JlaBneHue B cucreme 1. B HEIOTOHAX
CU 0o0b14HO U3MepseT- | 2. B TEXHUYECKUX aTMoc]epax
co 3. B [Tackansax
17 4. B MWUIMMETPAx PTYTHOTO CTOJI0A
ITonoxxenue tena B 1. rmyOuHO# norpyXeHus Tena;
JKUJKOCTH Ompenenser- | 2. yAeIbHBIM BECOM KUIKOCTH;
csL: 3. COOTHOIIIEHUEM BBITAJIKUBAIOIICH CUJIBI P 1 Beca XHUIKO-
ctu G: Teno Oyner BCIuibBatTh, ecinu P >G;
4. COOTHOIIIEHUEM BBITAJIKUBAIOLIEH CHIELI P 1 Beca )KHUIKO-
18 ctu G: Teno Oyner BCIUIbIBATh, ecinu P< G;
EnuHUIB i3MepeHus 1. B;
BECOBOT'0 HAaIopa 3To 2. Ia;
3. M;
4. H/Kr;
19
MaHomeTp — 3TO MpH- 1. AGCOIFOTHOTO JaBJICHUS
0op A1 U3MEpeHUst 2. I30BITOYHOTO TaBJICHUS
3. ATMochepHOTO AaBICHUS
20 4. Pazpexenust
Bapuanr 3
Ne
o/ Bormpocst BapuaHTbI 0TBETOB
CoorHomenune maccet 1 | 1. G=mg
BECa Tela ONPENENIeT- | 2. y=pg
cs o popmyie: 3. P=pgh
1 4. G=m/g
JlaBiaeHue B cucreme 1. B HBIOTOHAX
CH 06b14HO M3MepsieT- | 2. B TEXHHUECKUX aTMocdepax
cs 3. B [Tackansax
2 4. B MWJJIMMETpPax pTYTHOTO cTOJI0a
[Tonoxenue tena B 1. rmyOuHOI MOTpY>KEHUS Tela;
KUJKOCTHU ONpENeNsieT- | 2. yIeIbHbIM BECOM KHJIKOCTH;
co: 3. COOTHOIIIEHMEM BBLITAJIKMBAIOIIEH CUIIBI P 1 Beca sKUIKO-
ctu G: Teno OyneT BCmbIBaTh, eciu P >G;
4. COOTHOIIIEHUEM BBITAIKUBAIOIIEH cUnbl P 1 Beca »uaKo-
3 ctu G: Teno OyneT BemibIBaTh, ecnu P< G;
Enuuuniiel nsmepenus 1. 1
BECOBOI'0 HAIopa 3To 2. Ia;
3. M,
4 4. u/kr;
MaHoMeTp — 3TO TIpH- 1. AGCONFOTHOTO JaBJICHUS
00p 17151 U3MEPEHUS 2. I30BITOYHOTO JTaBJICHHS
3. ATMochepHOTO HaBICHUS
3 4. Pazpexenust
VY neapHEBIN BEC DTO 1. Macca BeriecTBa B equHHIE 00bEMa
2. O0ObeM equHUIIBI Beca
3. Bec oTHeCEeHHBIN K IUIOMIAIU IeHCTBUS
6 4. Bec BelecTBa B €IMHMIIC O0beMa




i Bomnpocsl BapuanTel oTBETOB
[lepeBoa YnCHOBBIX 1. TK=tC
3HavyeHuii Temneparypsl | 2. T k=t°C-273
u3 rpaxycos Lenscus B | 3. T k=t°C-273
rpanycel KenpBrHa 4. T k=t°C+273
MO>KHO IMPOU3BECTH T10
7 | ypaBHEHUIO
Bs3kocTs KUAKOCTH 1. ManomeTrpamu
U3MEPSIOT ¢ MoMoIblo | 2. Bakyymmerpamu
npuOOpoB, Ha3bIBaE- 3. Buckozumerpamu
MBbIX ... 4. MaHOBaKyyMMeTpaMu
8
CBONCTBO XUIKOCTH 1. Kunenuem
OKa3bIBaTh CONPOTHUB- 2. CXMMaeMoCThIO
JeHue oTHocuTenbHOMY | 3. TeMrepaTypHbIM pacuIiipeHueM
CIBUTY €€ CJI0€B Ha3bl- | 4. Bsa3kocTbio
9 | BawrT ...
Kaxoe u3 1. mecok
MEePEYNCIICHHBIX 2.BozIa
BEIIECTB MOMNAJAeT MoJ | 3. memsa
ornpezeneHue 4. npeBecuHa
10 | crmomHOTO Tena?
Cootnomenue maccsl 1 | 1. G=mg
Beca Tella ONpeNesieT- | 2. y=pg
cs o hopmyie: 3. P=pgh
11 4. G=m/g
[aBnenue B cucreme 1. B HBIOTOHAX
CU 0o0b14HO U3MeEpseT- | 2. B TEXHUYECKUX aTMochepax
cA 3. B [Tackamsx
12 4. B MUWJUIUMETPAX PTYTHOTO CTOJI0A
[Tonoxenue Tena B 1. rmyOuHOI MOTpy>KeHus Tena;
JKUJIKOCTHU OTpeiensieT- | 2. yAeTbHBIM BECOM KHUIKOCTH;
col: 3. COOTHOIIIEHUEM BBITAIKUBAIOLIEH cuiibl P 1 Beca KuaKo-
ctu G: Teno OyneT BCIibIBaTh, eciu P >G;
4. COOTHOIIICHNEM BBITATKUBAOIIEH CHIIBI P 1 Beca ®KUaKo-
13 ctu G: Teno OyneT BCIuIbIBaTh, eciu P< G;
Enunuier usmepenus 1. H;
BECOBOT'0 HaIopa 3To 2. Ia;
3. M;
14 4. H/KT;
VYpaBuenue Wi F1 = 1. YpaBHenuem Oitnepa
W: F; Ha3biBaeTcst 2. YpaBuenueM bepHymiu
3. YpaBuenuem Hasre-Ctokca
4. YpaBHEeHHEM HEPA3PBIBHOCTH (CIIJIONITHOCTH)
15
VYpaBuenne beprymm 1. 3aKOH MTOCTOSTHCTBA TIOJHBIX HAIIOPOB BO BCEX YKUBBIX CE-
JUTSI TIOTOKA UICATBHON | YEHUSX IMOTOKA
HEC)KMMAEMOM KUJKO- | 2. 3aKOH T€YEHHUS JJAMHUHAPHOTO MTOTOKA
CTU MPEJICTABIISET CO- 3. 3axoH aguabaTHOrO TEUEHUS KUIKOCTH
16 | 6oii 4. 3aKOH U3MEHEHHUS YHEPTHH 10 CEYCHUIO MTOTOKA.




Ne
i Bompocst Bapuants! oTBeTOB
[Tpocroii TpyOomipoBon | 1. He umeromuii oTBeTBICHMI
3TO TPyOOIIPOBOJ 2. He uMeronuii paciiupeHuil U Cy>KeHUM
3. Cocrosmuit u3 TpyO, BBIMOIHEHHBIX U3 OJHOTO MaTepura-
na
4. meromunii 0JMHAKOBBIE KO3(PPHUIMEHTHI TPEHHUS HA BCEX
17 y4acTKax
[ToTepu Hamopa Ha 1. [Torepu no myuHe TpyOOIIpOBOIa
TPEHHE — 3TO 2. [loTepu Ha MECTHBIX CONPOTUBIICHUSX
3. [Torepu B momepeyHOM CEYCHHUH TPYOOIIPOBOIA
4. ITorepu, CBA3HBIE C NU3MEHEHUEM TOTEHIUAIBHON SHEPI U
18 IOTOKA
K MecTHBIM MOTEpSM 1. [Torepu Ha TpeHHE
OTHOCSTCS 2. [lotepu no qyune
3. JIroOble moTepu CBSI3aHHBIE C YMEHBIIICHHEM Pacxo/ia B
TpyOe
19 4. Ilotepu B moBopoTe TPYObI
Ecnu motok Teuer B 1. moTepu Hamopa OTCYTCTBYIOT;
NPSIMOJIMHEHHOM KaHa- | 2. HaOJIIOAAI0TCs TOJIBKO MECTHBIE IOTEPH HAIOPa;
JIe TIOCTOSIHHOTO ceue- | 3. HaOMIoAaloTCs TOJIBKO MOTEPU Ha TPEHHUE,
HUS, TO: 4. HaOMIOAI0TCSI CyMMAapHBIe MOTEPU HANlOpa Ha TPEHHE U
20 MECTHbIE IIOTEPH.

6.3. Onucanue nokasareJsieil U KpuTepueB KOHTPOJISI YCIIEBA€MOCTH, OIIUCAHUE

IIKAaJ OIICHUBAaHHUHA

6.3.1. Kputepuu o1ieHOK NMPOMeKYTOYHOM aTTecTanuu (3K3aMeH)

Onenka

«2»
(Hey10BJIETBOPUTEJILHO)

IHoporoBbiii ypoBeHb
OCBOCHHS

YrayoneHusiii
YPOBEHb OCBOCHHS

IIpoaBuHyTHII
YPOBEHb OCBOCHHSA

«3»
(YAOBJIETBOPHUTEJIHHO)

«4»
(xopo1o)

«5»
(OTJIMYHO)

CryneHT HE 3HaeT
3HAYUTEIILHOU YaCTH
MaTepuana, JI0ImycKaeT
CYIIIECTBEHHBIE OIIMOKU B

CTyneHT OBEPXHOCTHO
3HAET MaTepHa
OCHOBHBIX PasfIesioB U
TeM y4eOHO
JUCIIMILTUHBI, TOTTYCKaeT

CTy,I[eHT XOpouIo 3HacT

Marepuall, rpaMOTHO U

o CyHICCTBY U3JIaracTt
€ro, A0I1yCKas

CTyZIeHT B IOJIHOM
00bEMeE 3HAaeT Marepuall,
IpPaMOTHO H 1O
CYILIECTBY U3J1araeT ero,
HE JI0IycKas

HEKOTOPBIE HETOYHOCTHU B CYILIECTBEHHBIX
OTBETax Ha BOIPOCHI HETOYHOCTH B OTBETE Ha N
BOIPOC OTBETE Ha BOIIPOC. HETOYHOCTEHN B OTBETE
Ha BOIIPOC
He ymeeT HaxonuTh MNuorna waxonur YBEpEeHHO HAXOIUT Be3ommnboyHO HaXOoaUT
petieHust O0IBITMHCTBA penieHus, perienus, pemieHus,
MPETyCMOTPEHHBIX MpeyCMOTPEHHBIE MIpeIyCMOTPEHHBIE MIPeTyCMOTPEHHBIE
porpaMMoi 00ydeHus MporpaMmMoii 00ydeHHs MporpaMMoit 00ydeHust IIpOrpaMmon
3aJaHuN 3aJaHui 3aJaHun o0OydeHus 3aaHui
BonsmmHCTBO [IpenycmoTpeHHBIE IIpenxycMoTpeHHBIE [IpenycMmoTpeHHbIE
IIPEyCMOTPEHHBIX MporpaMMoii 00ydeHUs MIporpaMMoit 00ydeHus pOrpaMMoi O0y4eHHsI

porpamMMoOit 00yUeHHUS
3aJJaHUH HE BBHITIOJTHEHO

3a/TaHVSI BBIITOTHEHBI
YIOBJIETBOPUTEIHHO

3aJaHus YCIICIIHO
BBITIOJTHCHBI

3agaHusd yCIICIIHO
BBITTIOJTHCHBI




7. VYEBHO-METOJINYECKOE 1 HHO®OPMALIMOHHOE OBECITEYEHUE
T CIATLITAHBI

7.1. PekomenayeMas qureparypa

7.1.1. OcHoBHast iMTEpPaTypa
1. Tunpoaspomexanuka (yuedHoe mocooue)/ I1.B. MiBanos, E.B. Cuzsxosa. Mado-/1A, - CIIb, 2016 1.174 C
2. MexaHuKa XHIKOCTEH U ra3oB: MeToaudeckue ykasaHus K jabopaTtopHeiM pabortam / MBanos I1.B.,
boiikor A.B. HanmonanbHbIM MHHEpaTbHO-ChIpheBO yHUBEpCcUTET «I opHbrii»y CII6, - 41 c.
3. 3amaieeB, 3.X. OCHOBBI THPABIUKH M TCIUIOTEXHUKU [DIEKTPOHHBIA pecypc] : yueOHoe mocodue /
3.X. 3amaneen, B.H. [Tocoxun, B.M. YUedanoB. — DnektpoHn. nan. — Cankr-IletepOypr : Jlans, 2014.
— 352 ¢. — Pexxum nmoctyna: https://e.lanbook.com/book/39146.
4. Hekpacos, P.YO. Tenniyiopusrka u rufjpaBiuka B TEXHOJOTHYECKUX CUCTeMaxX HedTerazoBoro o0opy-
noBanus [DnekTpoHHbIN pecypce] : yaeonuk / P.}O. Hekpacos, JI.C. I'a0bwimeBa, Y.C. Ilyrunosa, 10.1.
HekpacoB. — Onektpon. man. — Tiomenp : TioM['HI'Y, 2014. — 172 c. — Pexum pgocrymna:
https://e.lanbook.com/book/64507.
5. repennuxt, J1.B. 'napaBnuka [DnexkTponHsiid pecype] : yueOnuk / J[.B. LlTepeHnuxt. — DIeKTPOH.
nman. —  Canskr-lIlerepObypr @ Jlams, 2015. — 656 c¢. — Pexum  gocryma:
https://e.lanbook.com/book/64346.

7.1.2. JlonoJIHUTEIbHAA JJUTEPATYpPa
1. Ky3uenos, B.B. ['mapomexanuka u ocHOBHI TuApaBiuku. (TeopeTrnueckuiit Kypc ¢ mpumMepamu mpakTH-
YeCKUX pacueToB) [DneKkTpoHHbIH pecypce] : yuebHoe nocodue / B.B. Kysnenos, K.A. AnanbeB. — Jek-
tpoH. naH. — KemepoBo : Ky3I'TY umenu T.D. ['opbaueBa, 2013. — 266 c¢. — Pexum nocrymna:
https://e.lanbook.com/book/69473.
2. Kpectun, E.A. 3amaynuk mo rugpaBivke ¢ MpUMepaMu pacdeToB [DIEKTPOHHBIA pecypc]| : yueOHoe
nocobue / E.A. Kpectun, U.E. Kpectun. — Dnexrpon. nan. — Cankr-IlerepOypr : Jlans, 2018. — 320
c. — Pexum gocrtyna: https://e.lanbook.com/book/98240.

7.1.3. YueGHo-MeTOAMYeCKOe o0ecneyeHne
1. [[Ta6noBckuii, A.C. BrinonHenrne qoMalHuX 3a1aHui U KypCOBBIX padoT 1o AucuuIiiinHe «MexaHuka
KUAKOCTU U razay. B 2 u. Y. 2: I'unpoauHamuka [DnekTpoHHBIN pecypc] : yueOHoe mocobue / A.C.
[labnoBckuil. — DnekTtpoH. gaH. — MockBa : MI'TY wum. H.D. baymana, 2012. — 65 c. —
https://e.lanbook.com/book/58555
2. Ckobno A.UN., Monoxkanos 10.K., Bragumupos A.U., llenkynos B.A. Ilponeccs! u annapatsl HedTe-
razonepepadoTku U HepTeXUMHUU: y4eOHUK JUIs BY30B. — 3-€ U3[., nepepad. U nom. — M.: OOO «Henpa-
buznecuentpy, 2000. — 677 c.
3. Koseips, ULE. [IpakTikym 1o ruapaBiuke [IIeKTPOHHBIA pecypc] : ydeOHO-MeToAndecKoe mocooue /
N.E. Kozpips, U.®. [Tukanosa, H.B. Xano. — Dnexrpon. nan. — Cankr-Ilerepoypr : Jlans, 2016. —
176 c. — Pexxum noctyna: https://e.lanbook.com/book/72985. — 3arun. ¢ sxpaHa.

7.2. Ba3bl JaHHBIX, 3JIEKTPOHHO-0M0JIHOTEYHbIE CHCTEeMbl, HH(POPMAIMOHHO-CIIPABOYHbIE U
MOMCKOBBIE CHCTEMbI

1. EBporneiickas nudponas 6ubnuoreka Europeana: http:// www.europeana.eu/portal

2. adopManmoHHO-U3IATETTBCKUI IIEHTP TI0 TEOJIOTHH U HEIPOTOIhb30BaHNI0 MHUHHCTEPCTBA MTPH-

pOIHBIX pecypcoB U 3konoruu Poccniickoit @enepanyu - OO0 "TEOMHO®OPMMAPK"-

http://www.geoinform.ru/

3. UnpopmanmonHo-aHanmuTHYeCKni neHTp «Munepam» - http://www.mineral.ru/

4. Koncynwsrantllmtoc: cmpaBoYHO - TOMCKOBAs cCHCTEMa [ DJIEKTPOHHBIN pecypc]. -

www.consultant.ru/.

5. Mupogas nudposas oubmmoreka: http://wdl.org/ru

6. Hayunas anexktponnas 6ubnuoreka «Scopus» https://www.scopus.com

7. Hayunas anexktponHas 6ubnumoreka ScienceDirect: http://www.sciencedirect.com


http://www.geoinform.ru/
http://www.mineral.ru/

8. Hayunas snextponnas 6ubnnoreka «eLIBRARY »: https://elibrary.ru/

9. INouckossie cuctems! Yandex, Google, Rambler, Yahoo u ap.

10. Cucrema 'APAHT: a5eKTpOHHBIN MEPUOANYESCKUIN CITPABOYHHK [ DJIECKTPOHHBINA pecypc]|
www.garant.ru/.

11. TepMuueckre KOHCTAHTHI BEIIECTB. DJIEKTPOHHAs 0a3a JaHHBIX,
http://www.chem.msu.su/cgibin/tkv.pl

12. Dnexrponnas 6ubnuoreka Poccutickoii ['ocynapcrsennoit bubmmorexku (PT'B):
http://www.rsl.ru/

13. DnextponHas 6nbIMOTEKa yueOHUKOB: http://studentam.net

14. DnekTpoHHO-OMOIMOTEYHAS CUCTEMA U3IAaTEIBCKOTO IeHTpa «J[aHb»
https://e.lanbook.com/books.

15. Dnekrponno-6ubanoTeunas cucrema «95C FOPAUT» www.biblio-online.ru.

16. DnextponHas 6ubauoTeunas cucrema «HamronanbHbIN mUGpoBoi pecypc «PyKoHT»».
http://rucont.ru/

17. Dnexkrponno-6ubnuoreunas cuctema http://www.sciteclibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

8.1. MaTepuaIbHO-TEXHHYECKOE OCHAIIIEHHEe Ay TUTOPHii

Criennanu3upoBaHHbIE AyAUTOPHUH, UCIIOJIb3yEMBIE IIPU NIPOBEIECHUY 3aHATUN JIEKIIMOHHOTO TUIIA U
MIPaKTUYECKUX (CEMUHAPCKUX) 3aHATUN, OCHAILEHbl MYJIbTHUMEIUNHBIMU MPOEKTOPAMU U KOMILJIEKTOM
annaparypsl, HO3BOJISIOIIEH 1EMOHCTPUPOBATh TEKCTOBBIE U I'paueCKue MaTepUabI.

B yuebHOM mporecce HCIONB3YyeTCss KOMIUIEKT JIEMOHCTPAIIMOHHBIX CTEHJIOBBIX MaTEpUANIOB IO
TeMaM Kypca.

8.1.1. Ayautopuu Ajs NpoBeJeHUs JCKIHOHHBIX 3aHATHI

128 nocaoounvix mecm

OcnaieHHOCTh: CTOJI MMCBbMEHHBIN — 65 IIT., CTYJ ayAUTOPHBIN — 128 mT., Kpecao ayJuTOpHOE —
1 wr., TpubyHa — 1 wr., TpuOyHa HacTonbHasg — | 1IT., ToCKa HacTeHHast — 2 wT., komnbiotep 400G1,
N9ES8ES — 1 wt., monutop PROLITE TF1734MC-B1X — 1 mir., skpan SCM-4308 — 1 wT., npoekTop
XEED WUX6010 — 1 mT., cucrema akyctudeckass Sound SM52T-WH — 8 mr., mutakat — 9 mir.

[lepeyeHp aMIIEH3MOHHOrO MporpamMmHoro obecneuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, Microsoft Open License, AHTHBHpPYCHOE NpPOTPaMMHOE
obecnieuenne Kaspersky Endpoint Security, 7-zip (cBo6omno pacmpoctpansemoe I10), Foxit Reader
(cBobomHO pacmpoctpansiemoe [10), SeaMonkey (cBobomno pacmpoctpansemoe I[10), Chromium
(cBoGomHO pacmpoctpansemoe I10), Java Runtime Environment (cBoGomnHo pacmpoctpansiemoe 110),
doPDF (cBo6omno pacnpoctpansiemoe [10), GNU Image Manipulation Program (cBoGomno
pacnpoctpansiemoe I10), Inkscape (cBobGomHo pacmpoctpansiemoe I10), XnView (cBOOOIHO
pacnpoctpansiemoe I10), K-Lite Codec Pack (cBobomHo pacmpoctpansemoe [10), FAR Manager
(cBo6oaHO pacnpoctpansemoe 110).

60 nocadounwvlx mecm

Cron nmucbMeHHbIN — 31 1wT., cTyn ayauTopHblil — 60 mT., Kpecno ayauropHoe — 1 mrt., TpuOyHa
HAcToJbHAs — | mT., JOCKa HamoJibHas MoOwipHas — 1 mT., HOyTOyk 9ONBOAO2-VQ1400 — 1 mmr.,
npoektop XEED WUX450ST — 1 wt., 3xpan SCV-16904 Champion — 1 mir., miaakat — 5 mrT.

[lepeueHp AMIIEH3MOHHOTO NporpamMmHoro obecrnedenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, AHTuBHpycHOe mporpammHoe obecredenne Kaspersky
Endpoint  Security, 7-zip (cBobGomuHo pacmpoctpansemoe I10), Foxit Reader (cB0GOIHO
pacnpoctpansiemoe [10), SeaMonkey (cBobGomuo pacnpoctpansiemoe I10), Chromium (cBoOOmHO
pacmpoctpansemoe I10), Java Runtime Environment (cBo6omuHo pacmpoctpansemoe [10), doPDF
(cBo6oano pacnpoctpansemoe [10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsemoe
I10), Inkscape (cBobGoaHO pacmpoctpansemoe [10), XnView (cBob6oaHO pacmpoctpansemoe [10), K-Lite
Codec Pack (cBoboano pacmpocrpansemoe I10), FAR Manager (cBo6omHOo pacnpoctpansiemoe [10)


https://elibrary.ru/

8.1.2. Ayautopum 1Jisl IpoBeAeHNs MPAKTHYECKUX (CEMMHAPCKUX) 3aHATHI

32 nocadoyHwvix mecma

Cron mucbMeHHBIH — 17 1WT., CTyaA ayAUTOpHBIA — 32 mWIT., Kpecio ayauropHoe — 1 mrt., TpuOyHa
HacTosibHas — 1 mT., JOCKa HacTeHHas — | mT., muakar — 6 mr.

[lepexatnast mynbTHUMeuiiHas ycraHoBka (HOyTOyk Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); meims nmpoBoaHast Genius Laser; nmpoektop DLP Texas Instruments VLT
XD600LP; croiika nepeaBukHasi METANIMYECKasi MHOTOSIPYCHas ).

[lepedyeHr nMIIEH3MOHHOTO TMporpamMmHoro obOecrnedenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AntuBupychHoe mnporpammuoe obOecrneuenue Kaspersky Endpoint
Security, 7-zip (cBobomuo pacmpoctpansemoe I10), Foxit Reader (cBobomno pacmpoctpansiemoe I10),
Sea Monkey (cBo6oano pacnpoctpansiemoe 110), Chromium (cBoGonHo pacmnpoctpansemoe [10), Java 8
Runtime Environment (cBo6omHo pacrpoctpansemoe I10), do PDF (cBo6oano pacnpocrtpansiemoe 110),
GNU Image Manipulation Program (cBoGomuo pacnpoctpansemoe I1O), Inkscape (cBoOomHO
pacnpoctpansiemoe 110), Xn View (cBoboano pacmpoctpansemoe I110), K-Lite Codec Pack (cBoGonno
pacnpoctpansiemoe [10), FAR Manager (cBoboano pacnpocrpansemoe 110).

30 nocadounwvix mecm

Crous nuceMeHHbI — 16 mrT., cTyn ayautopHsiii — 30 wt., Kpecio ayautopHoe — 1 mr., TpuOyHa
HacToJbHas — | WIT., TOcKa HacTeHHas — | IIT., MaKaThl — 5 IIT.

[lepexatnast mynbTHMeuitHas ycraHoBka (HOyTOyk Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); mpims npoBognas Genius Laser; npoektop DLP Texas Instruments VLT
XD600LP; croiika nepenBKHas METALNTHYECKAst MHOTOSIPYCHAs).

[lepeuens nUIEH3MOHHOTO mMporpammHoro obOecneuenusi: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AntuBupycHoe mporpammuoe obecnedenune Kaspersky Endpoint
Security, 7-zip (cBoboxuo pacnpoctpansemoe I10), Foxit Reader (cBob6oano pacmpoctpansemoe I10),
Sea Monkey (cBo6oano pacmpoctpansemoe [10), Chromium (cBobomHo pactpoctpansiemoe [10), Java 8
Runtime Environment (cBo6oaHo pacmpoctpansemoe I10), do PDF (cBo6oano pacmnpoctpansemoe I10),
GNU Image Manipulation Program (cBoGoano pacmpoctpansiemoe I10O), Inkscape (cBoGomHO
pacnpoctpansiemoe I10), Xn View (cBoGonHo pacnpoctpansemoe [10), K-Lite Codec Pack (cBo6oaHO
pacmpoctpansemoe [10), FAR Manager (cBo6oano pacnpoctpansiemoe [10).

28 nocaooumnvix mecm

Cros mucbMeHHBIA — 15 WT., CTYn ayAUTOpHBIA — 28 IIT., Kpecino ayAuTopHoe — 1 mr., TpuOyHa
HacTonbpHas — | mT., Tocka HacTeHHas — | mT., mIakaT — 5 mrT.

[lepexatHast MmynbpTuMeauiiHas ycraHoBka (HOyTOyk Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); mbius npoBoaHas Genius Laser; nmpoexktop DLP Texas Instruments VLT
XD600LP; crolika nepenBrkHasE METALTHYECKAst MHOTOSIPYCHAs).

[lepeuenp IUIIEH3MOHHOTO TIporpamMMmHoro obecreuenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AntuBupycHoe mnporpammuoe obOecreuenne Kaspersky Endpoint
Security, 7-zip (cBobomHo pacmpoctpansemoe I10), Foxit Reader (cBobomHo pacnpoctpansiemoe [10),
Sea Monkey (cBo6omno pacmpoctpansemoe [10), Chromium (cBob6omuo pacmpoctpansemoe [10), Java 8
Runtime Environment (cBo6oano pacmpoctpansemoe [10), do PDF (cBo6onno pacnpoctpansiemoe I10),
GNU Image Manipulation Program (cBoGomno pacmpoctpansiemoe I10), Inkscape (cBoGomHO
pacrpoctpansiemoe I10), Xn View (cBoGonHo pacnpocrpansemoe I10), K-Lite Codec Pack (cBo6oaHO
pacmpoctpansemoe [10), FAR Manager (cBo6oan0 pactpoctpansiemoe [10).

8.2. ITomemieHus1 AJ1s1 CAMOCTOSATEIbHOM PadoThI

1. OcHallleHHOCTh MOMEIIEHUS Ui CaMOCTOATENbHOM paboTel: 13 mocanounsix mect. Ctynm — 25
MIT., CTOJ — 2 IIT., CTOJI KOMIBIOTEPHBIN — 13 mmT., mkad — 2 mT., J0CKa ayIuTOpHAs MapkepHas — 1 mmiT.,
APM yue6noe I1K (Mmonutop + cucremusiit 6110k) — 14 mr. Joctym k cetu «HTEpHET», B AIEKTPOHHYIO
HH(pOPMaITMOHHO-00Pa30BATENBHYIO Cpely Y HUBEPCUTETA.

[lepeueHp NHMIIEH3UOHHOTO MporpaMMHOro obecredenus: Microsoft Windows 10 Professional,
Microsoft Office 2016 Professional Plus, antuBHpycHOe mporpammHoe obecrneucHue: Kaspersky



Endpoint  Security, 7-zip (cBobGomHo pacnpoctpansemoe I10), Foxit Reader (cB0GOIHO
pacnpoctpansiemoe I10), Foxit Reader (cBobomHo pacmpoctpansemoe I10), SeaMonkey (cBoOGomHO
pacmpoctpansemoe [10), Chromium (cBoGomno pacnpoctpansemoe I10), Java Runtime Environment
(cBobGomuo pacmpoctpansiemoe [10), doPDF (cBobGomuo pacmpoctpansemoe I10), GNU Image
Manipulation Program (cBo6omno pacmupoctpansemoe [10), Inkscape (cBOOOIHO pacmpocTpaHseMoe
I10), XnView (cBobomgHOo pacmpoctpansemoe I10), K-Lite Codec Pack (cBobGomHo pacmpoctpaHsiemoe
I1O), FAR Manager (cBo6oaH0 pactpoctpansemoe [10).

2. OcHaIEHHOCTh MOMEIICHHSI TSI CaMOCTOSTEIbHONW paboThl: 17 mocamounbix mMecT. Jlocka s
nuchbMa MapkepoM — 1 1mT., pabodme MecTa CTyAeHTOB, obopymoBanubie [IK ¢ moctyrmom B ceTh
VYuusepcurera — 17 mr., MyTbTUMEAUNHHBIA TIpoekTop — 1 mT., APM npenonaBarenst mist paboTsl ¢
MyJbTEMEANA — | mMT. (CHCTEMHBIA OJIOK, MOHUTOPBI — 2 MIT.), CTOd — 18 mT., ctyn — 18 mr. JocTym k
cetu «MIHTEpHET», B ANEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpeay Y HUBEPCUTETA.

[lepedyeHpr UIEH3MOHHOTO MporpaMMHoro obecredeHus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, anTuBHpycHOe mporpammHoe obOecreueHue: Kaspersky
Endpoint  Security, 7-zip (cBobomHO pacnpoctpansiemoe I10), Foxit Reader (cB0oGOIHO
pacnpoctpansiemoe I10), Foxit Reader (cBobomHOo pacmpocrpansemoe [10), SeaMonkey (cBOOOIHO
pacnpoctpansiemoe [10), Chromium (cBobomHOo pacmpoctpansiemoe I10), Java Runtime Environment
(cBobomHo pacmpoctpansiemoe [10), doPDF (cBobGomuo pacmnpoctpansemoe I[10), GNU Image
Manipulation Program (cBo6omuo pacmpoctpansemoe [10), Inkscape (cBoOomHO pacmpocTpaHsiemoe
I10), XnView (cBobomaHO pacmpocrtpansemoe I10), K-Lite Codec Pack (cBobGomHO pacmpoctpansemoe
I10), FAR Manager (cBo6oano pacmpoctpansemoe [10).

3. OcHalleHHOCTh IOMEILIEHUs Il CaMOCTOATENbHOW padoTel: 16 mocagounsix MecT. CTon
KOMITBIOTEPHBIN ISl CTYACHTOB (THM 4) - 3 IMT., CTOJ KOMIBIOTEPHBIN AJs CTyJAEHTOB (TUM 6) - 2 ImT.,
CTOJI KOMIIBIOTEPHBIN JJIs1 CTyeHTOB (Tum 7) - 1 wT., Kpeciio npenoaasarens (CeTka, LIBET YepHbli) - 17
IIT., JIOCKa HaIojibHas MOOMJIbHasi Oeslas MarHUTHO-MapkepHas «Magnetoplan» 1800MM*x1200mMMm - 1
mT., MOHOOJOK Lenovo M93Z Intel Q87 - 17 mr., mmakat - 5 mr. Joctyn k cetu «MHTepHET», B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeNbHYIO Cpely Y HUBEPCUTETA.

[lepeuenp nMIIEH3MOHHOTO mporpaMMHoro obOecneudeHus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, antuBupycHoe nporpamMmmuoe obecrnieuenue: Kaspersky
Endpoint  Security, 7-zip (cBobomHo pacmpoctpansemoe I10), Foxit Reader (cBOOGOIHO
pacmpoctpansiemoe I10), Foxit Reader (cBobomno pacmpoctpansemoe I10), SeaMonkey (cBoOomHO
pacnpoctpansiemoe I10), Chromium (cBoGoano pacmpoctpansiemoe I10), Java Runtime Environment
(cBobomno pacmpoctpansiemoe [10), doPDF (cBobomno pacmpoctpansemoe I[10), GNU Image
Manipulation Program (cBo6oano pacnpoctpansemoe I10), Inkscape (cBob6oaHO pacmpocTpaHsemoe
[1O0), XnView (cBobomno pacmpoctpansiemoe I[10), K-Lite Codec Pack (cBobomHo pacrpoctpansemoe
I10), FAR Manager (cBobomno pacmpoctpansiemoe I1O), Cisco Packet Tracer 7.1 (cBo6oano
pacmpoctpansemoe I10), Quantum GIS (cBobGomno pacnpoctpansemoe I[10O), Python (cBoGomHO
pacrpoctpansiemoe I10), R (cBoboano pacnpocrpansemoe I10), Rstudio (cBobomHO pacmpocTpaHsiemoe
I10), SMath Studio (cBo6omHo pacmpoctpansemoe [10), GNU Octave (cBOOOJHO pacmpocTpaHsIeMoe
I10), Scilab (cBo6onHo pacnpoctpansemoe [10).

4. YutanbHbIE 3aJIbI:

OcCHaIEHHOCTh: KOMIIbIOTEpHOE Kpeciio 7875 A2S — 35 mit., cTon KoMmnbloTepHbId — 11 mrT., Mo-
HoOoK Lenovo 20 HD - 16 wT., nocka HactenHas 6enast - 1 mwt., morutop XK Philips - 1 mT., MoHUTOp
HP L1530 15tft - 1 ., ckanep Epson Perf.3490 Photo - 2 mir., cuctemusiit 610k HP6000 — 2 mir; cren-
JIaX OTKPBITHIN - 18 1mT., Mukpodon J[-880 ¢ 071c.4. - 2 mT., KHWXKHBIN mKad - 15 mrT., mapra - 36 wr.,
cTyn - 40 .

[lepedeHpb JUIEH3MOHHOTO MPOTPaMMHOI0 oOecredeHus: ABTOMATU3HPOBaHHAs WH(OpPMAIOH-
Ho-6nbnmnoreunas cucrema (AUBC); MARK-SQL, Upbuc, nocryn B Uurepuer; Microsoft Windows 7
Professional; Microsoft Office 2007 Professional Plus; AHTHBHpyCHOE NporpaMMHOE oOOecIeueHne
Kaspersky Endpoint Security.



5. YuraneHbIN 31

Ocnamennocts: annapatr Xerox W. Centre 5230- 1 mrt., ckanep K. Filem - 1 mr., konupoBasis-
HbIM anmapar - 1 wr., kpecio — 521AF-1 wr., monutop XK HP22 - 1 wr., morurop XK S.17 - 11 .,
npuntep HP L/Jet - 1 ., cucremusiii 6ok HP6000 Pro - 1 mT., cucremusiii 610k Ramec S. E4300 —
10 mrr., ckanep Epson V350 - 5 mir., ckanep Epson 3490 - 5 mr., cton 160%x80%x72 - 1 mmT., ctyn 525
BFHO030 - 12 m., mxad karagoxsslii - 20 mrt., cryn «Kogoba» -22 mr., cron 80x55%72 - 10 mt.

6. UnTanbHbIi 3aI:

OcHamennocTh: kKHKHBIH 1mKad 1000x3300x400-17 mr., crom, 400180 Turanuk «Pico» -
1 mT., cTon MUChbMEHHBIN ¢ TymMOol — 37 mT., kpeciao «Cannes» dyepHoe - 42 mIT., Kpecio (KpeMoBoe) —
37 wrt., TeneBuzop 3DTV Samsung UESSSOAT - 1 mt., Monutop Benq 24 - 18 mr., nudpooit UK-
tpancuBep TAIDEN - 1 mr., mynsT st npe3entanuii R700-1 mt., mono6mok Lenovo 20 HD - 19 mrt.,
ckanep Xerox 7600 - 4. [lepeueHs TUIIEH3MOHHOTO MPOTPAMMHOI0 o0ecreueHusi: ABTOMaTU3UPOBAH-
Hasi uHpopMmamoHHo-Oubnmuoteunas cucrema (AMBC); MARK-SQL, Upbuc, noctyn B HuTepHer;
Microsoft Windows 7 Professional; Microsoft Office 2007 Professional Plus; AuTHBUpYCHOE porpamMmm-
Hoe obecnieuenue Kaspersky Endpoint Security.

8.3. IlomemieHus1 AJis1 XpaHEeHHUS U NPOPUIAKTHIECKOr0 00CTyKUBAHUS 000PY10BAHUA

1. LleHTp HOBBIX HH()OPMAIIMOHHBIX TEXHOJIOTHI U CPEICTB OOyUCHHS:

OCHaIIEHHOCTD: MEPCOHANIBHBIA KOMIBIOTED - 2 IIT. (J0CTyI K cetu «HTepHeT»), MOHUTOP - 4 WIT.,
CETEeBOM HAKOMUTENb - | INT., UCTOYHHUK OecriepeOOWHOrO MUTaHWS - 2 IIT., TEJIEBU30p IUIa3MEHHBIN
Panasonic - 1 mr., Touka Wi-Fi - 1 mir., nasueHast cranigs - 2 IIT., Apeiib - 5 IIT., nepdoparop - 3 mir.,
Ha0Op MHCTPYMEHTA - 4 TMIT., TECTep KOMITBIOTEPHOM CETH - 3 MT., OAJUIOH CO C)KAThIM T'a30M - | mIT., macra
TETIONPOBOIHAS - | IIT., TbIIecOC - | WIT., paguoCTaHIus - 2 MWT., ¢Tod — 4 mwT., TymM0a Ha Kojecukax - 1
IIT., TIOJICTABKA Ha KOJIECHUKax - | mT., mkad - 5 mrt., Kpecyo - 2 mr., JectHuna Alve - 1 mr.

[TepeueHb THIIEH3HOHHOTO MporpaMMHoro obecmedenus: Microsoft Windows 10 Professional,
Microsoft Office 2016 Professional Plus, antuBHpycHOe mporpammuoe obOecrneueHue: Kaspersky
Endpoint  Security, 7-zip (cBobomHo pacmpoctpansemoe I10), Foxit Reader (cBOOOIHO
pacmpoctpansiemoe I10), Foxit Reader (cBobGomuo pacnpoctpansemoe I10), SeaMonkey (cB060OaHO
pacnpoctpansiemoe I10), Chromium (cBoOoano pacmpoctpansiemoe I10), Java Runtime Environment
(cBobomno pacmpoctpansiemoe [10), doPDF (cBobomno pacmpoctpansemoe I[10), GNU Image
Manipulation Program (cBobomno pacmpoctpansemoe I10), Inkscape (cBoOGOgHO pacrpocTpaHsiemMoe
[10), XnView (cBobomno pacmpoctpansiemoe I[10), K-Lite Codec Pack (cBobomHo pacrpoctpansemoe
I10), FAR Manager (cBoGoHO pacmpoctpansemoe [10).

2. lleHnTp HOBBIX HHGOPMAITMOHHBIX TEXHOJIOTHI U CPECTB OOyUEHUS:

OcCHaIIeHHOCTh: CTOJ - 5 MT., CTyA - 2 MT., Kpecao - 2 IT., mKad - 2 MT., NepcCOHATbHBINA
KoMmbploTep - 2 wmT. (moctyn k cetu «MHTepHeTr»), mMoHutop - 2 mT., MOY - 1 mr., Tecrep
KOMITBIOTEPHOM CeTH - | mIT., GAJIJIOH CO CXKAThIM Ta30M - | MIT., IrypymnoBept - 1 miT.

[lepedyens mumeH3noHHOTO TporpammHoro obecmeuenus: Microsoft Windows XP Professional,
Microsoft Windows 7 Professional, Microsoft Office 2007 Professional Plus, anTuUBUpYyCHOE
nporpammuoe obecrnieuenne: Kaspersky Endpoint Security, 7-zip (cBoOoaHOo pacmpoctpansemoe [10),
Foxit Reader (cBobomano pacmpoctpansiemoe [10), Foxit Reader (cBoOomno pacmpoctpansemoe I10),
SeaMonkey (cBob6oano pacmpoctpansiemoe I[10), Chromium (cBoGoano pacmpoctpansiemoe I10), Java
Runtime Environment (cBo6oano pacnpoctpansemoe [10), doPDF (cBoGomno pacmpoctpansemoe [10),
GNU Image Manipulation Program (cBoGoano pacmpoctpansiemoe I10O), Inkscape (cBoGomHO
pacrpoctpansiemoe [10), XnView (cBoboano pacnpoctpansiemoe [10), K-Lite Codec Pack (cBoGoaHO
pacmpoctpansemoe [10), FAR Manager (cBo6oano pactpoctpansiemoe 110).

3. LlenTp HOBBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA U CPEICTB OO yUCHUSI:

OcHameHHoCcTh: CTOA - 2 MT., CTya - 4 mT., kpecao - 1 mr., mkad - 2 MmT., MepCOHATBHBINA
KommbioTep - 1 mr. (moctyn k cetu «MHTepHeT»), Beb-kamepa Logitech HD C510 - 1 mT., KonoHKH
Logitech - 1 ., TecTep KOMIBIOTEPHOM ceTh - 1 1IT., apeib - 1 mT., Tenedon - 1 mr., Habop PyUHBIX
WHCTPYMEHTOB - 1 mT.



[lepedyeHr nUIEH3MOHHOTO mMporpaMMHoro obecredeHus: Microsoft Windows 7 Professional,
Microsoft Office 2016 Professional Plus, antuBupycHoe mporpammuoe obOecrneucHue: Kaspersky
Endpoint  Security, 7-zip (cBobGomno pacmpoctpansemoe I10), Foxit Reader (cB0GOIHO
pacnpoctpansiemoe I10), Foxit Reader (cBobomHOo pacmpoctpansemoe I[10), SeaMonkey (cBOOOIHO
pacrmpoctpansemoe [10), Chromium (cBoGoano pacrnpoctpansemoe I10), Java Runtime Environment
(cBobGomHo pacmpoctpansiemoe [10), doPDF (cBobomno pacmpoctpansemoe I10), GNU Image
Manipulation Program (cBo6omno pacmnpoctpansemoe [10), Inkscape (cBOOOIHO pacrpocTpaHsIeMoe
I10), XnView (cBobomaHo pacmpocrtpansemoe I10), K-Lite Codec Pack (cBobGomHo pacmpoctpaHsiemoe
I1O), FAR Manager (cBo6oaH0 pactpoctpansemoe [10).

8.4. J/IuueH3MoHHOE MPOrpaMMHOe obecrieyeHue:
1. Microsoft Windows 10 Professional.

2. Microsoft Windows 8 Professional.

3. Microsoft Office 2016 Professional Plus.
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