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Pabouasi nporpaMmma quCHMILUIMHBI «[ WIpaBIuKa U adpoOMEXaHHKay pa3paboTaHa:

- B cootBercTBUM C TpeboBanusiMu ®I'OC BO — OakanaBpuaT MO HAmpaBJIEHUIO IMOATOTOBKH
«22.03.02 Meramtyprusi», yTBepxaeHHoro npukazoM Munobpuaayku Poccun Ne 702 ot 02.06.2020;

- Ha OCHOBaHMM Yy4eOHOro IUIaHAa OakajaBpuaTa IO HaImpaBJIeHHIO MoAroToBku «22.03.02

Merautyprus» HampaBlIeHHOCTh (MPOdHiIb) «MeTayprus IBETHBIX METAIIOBY.

CocraBuTenb noueHdt E.B. Cussakosa

PaGouass mporpamma paccMOTpeHa W 0J00peHa Ha 3acelaHuM Kadeapbl METAJUIyprUU OT

27.01.2022 r., npotokon Ne 12.

3asenyromuii kapenpoi JLT.H. 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 CTY/AEHTaMM TEOPETUYECKUX IPEJCTABICHUN U NMPHOOpPETEHNE NMPAKTUUECKOTO OIbITa
WH)KEHEPHBIX PAacyeTOB, HEOOXOMUMBIX JJISi OMpPENENICHUs OCHOBHBIX MapaMETPOB, XapaKTEPHU3YIOIIHX
3aKOHOMEPHOCTH TOBEACHUS TEKYILUX CPel], BEIpaOOTKa HAaBBIKOB MPAKTHUECKOTO MCIIOJIb30BAaHUS CIIpa-
BOYHOW, HOPMaTUBHOM, IAaTCHTHOW M HAY4YHO-TEXHUYECKOM JIMTEPATYPHI JJI PELICHUS KOHKPETHBIX HH-
JKCHEPHBIX 3aJad.

OCHOBHBIMU 3a7JauaMi AUCLUIIIIMHBI SBIISIOTCA:

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

- MIOJIyYUTh HABBIKH BBIIIOJHEHUS FMAPABIMYECKUX PACYETOB, 4 TAKXKE MCIIOIb30BAaHUE UX IIPHU Op-
raHU3al1H1 TEXHOJIOTUYECKUX IIPOLIECCOB;

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

BBI6paHHOI7I CIICHHNAJIbHOCTH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

JuctummmHa «[ uapaBivka U adpoOMEXaHHUKay OTHOCUTCS K YacTH J[MCHMIUIMHBL (MOYJIK) 110 BBIOOpY Ya-
ctH, popMUpyeMOl ydaCTHHKaMU 0Opa30BaTEIbHBIX OTHOIICHUI OCHOBHOHM MPOQECCHOHATBLHON 00pa3o-
BaTeIHbHON MPOTPaMMBI IO HAINpaBICHUIO MOATOTOBKH «22.03.02 Mertamryprus» HanpaBJIEHHOCTH (TIpoO-
¢bwip) «MeTtaTyprus IIBETHBIX METAJUIOBY» U M3yvaeTcs B 4 ceMecTpe.

[TpenmecTByOMUMH KypcaMH, Ha KOTOPBIX HEMOCPEIACTBECHHO Oaszupyercs mucrurumHa «[ umi-
paBIIMKa ¥ adpoOMeXaHUKa» ABJSIFOTCS «Dusnkay, «Xumusy», «Matemarukay, « TermiomMaccooOMen.

Juctunmmna «[ uapaBirika U adpOMEXaHHUKay SIBISIETCS OCHOBOTIOJIATAIOIICH /ISl H3y4YEeHHUs Clie-
OYIOIUX TUCHUTUIMH: «OCHOBBI MPOSKTUPOBAHUS METAILTYPTUUYECKUX MPOU3BOJACTBY, «[ napoMerammyp-
TMYECKHE TMPOIIECCHl U ammapaTsl», «MoenrpoBaHue MPOIECCOB U 0OBEKTOB B METAJUTYPTrUU», «ABTO-
MaTH3aIHs METAJUTYPTUYECKHIX TPOIIECCOBY.

3. IJTAHUPYEMBIE PE3YJIBTATHI OBYUYEHUS MO JUCHUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJBTATAMM OCBOEHUSI OBPA3OBATEJIbHON
NPOI'PAMMBI

[Tpouiecc u3yueHus: UCHUIUIHHBL «[ HApaBIMKa U adpOMEXaHHKay» HaIpaBlieH Ha (popMHUpoBaHUE
CHEAYIOIIMX KOMIETEHIIMIA:

@dopmMupyeMble KOMIIETCHIMU

KO}I N HAMMCHOBAHME UHIMKATOpa

Conep:kanne Kommneren- Kon JAOCTHKEHHUSI KOMIIeTEeHI[UN
107071 KOMIIETeHIH U

[TKC-1. I'oTOBHOCTB HC- INKC -1 [IKC-1.1. 3naer pyHmaMeHTaIbHbIE 3aKOHBI TEPMOIMHA-
M0JIb30BaTh OCHOBHBIE MUKW, 3aKOHBl PAaBHOBECHS JKHUIKUX M Ta3000pa3HBIX
TIOHSATHS, 3aKOHBI U MOJIC- Cpel; OCHOBHBIC 3aKOHBI JBWKEHUS CIUIONIHOW CpEIbI;
JI1 TEPMOJIMHAMUKH, XH- 3aKOHBI UCTEUCHHSI KUJKUX U ra3000pa3HbIX Cpell; METO-
MHUYECKOW KUHETUKH, TIe- JIbI TEPMOJIMHAMHYECKOTO aHaJIn3a XUMHYECKUX U (a3o-
peHoca Teria U MaccChl BbIX PaBHOBECHU B MHOTOKOMIIOHEHTHBIX CHCTEMaxX; Me-

XaHU3M M KUHETHUKY PEaKIUd W TPOIIECCOB; CYIIHOCTH
TETIOMAacCOOOMEHHBIX MPOIECCOB B NMPOU3BOACTBE U 00-
paboTKe METAIIOB.

IMIKC-1.4. Ucnonb3yeT OCHOBHBIC 3aKOHBI (PM3UKU U Tep-
MOJMHAMUKH B TUAPABINYECKHUX pacyeTax.




®opmupyeMble KOMIIETEHIIUH

Koja u HanMeHOBaHHe HHIUKATOPA

Conepzanne KomneTeH- Kox AOCTHKEHUSI KOMIIeTeHI[UH

UM KOMIIeTeHIIUH
ITKC-13. CnnocoGHOCTH IIKC - 13 I[IKC-13.2. VYmeer npoBOAMTH aHaIMU3, COIOCTaBIATh
000CHOBBIBAaTH BHIOOD MEX/1y COOOH pa3iuYHbIe METAIUTYPrHYECKUE TTepeaesbl 1
000pyI0BaHUS IS OCY- IpaMOTHO BBIOMpATh 00OPYIOBaHHME TE€X MM HWHBIX TEX-
IIECTBIICHNS TEXHOJIOTH- HOJIOTHYECKUX CXEM.
YECKUX MPOLIECCOB

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHDbI

4.1. O0beM IUCHUIIMHBI U BU/bI y4eOHOH padoThI

O6mas TpyA0E€MKOCTh Y4eOHOM TUCHUIUIMHBI COCTaBIsIeT 5 3auéTHbIX eaunmuil, 180 ak. yacos.

AK. 4acel 11O

Buj yueoHoii pa6oTni Bcero ak. yacos ceMecTpam
4

AyautopHasi padoTa, B TOM 4HcJie: 72 72
Jlexrum (J1) 36 36
[Tpaktuueckue 3ansatus (I113) 36 36
JlaGoparopHbie paboTs! (JIP) - -
CamocrositesibHas padora crygeHToB (CPC), B TOM uncie: 72 72
HOZ[FOTOBKB. K JICKIUAM 27 27
[lonroTroBka K MpakTHYECKUM 3aHITHSAM / CEMUHApaM 45 45
BeimonHeHne KypcoBoii paboThl / IpoeKTa - -
Ipome:kyTounasi arrectanusi —k3amet (D) 9(36) 9(36)
OO0mas Tpy10eMKOCTh 1M CHUILIHHbI

aK. yac. 180 180

3a4. ell. 5 5

4.2. ConepxxaHue TUCUUILTUHBI

Y4eOHBIM IJIaHOM NpEeaAYCMOTPCHBI: JICKIIUU, TPAKTUYCCKUEC 3aHATUA U CAMOCTOATCIIbHAs pa60Ta.

4.2.1. Pasznesbl TUCHUIIMHBI U BUABI 3aHATHH

Buapl 3anaTuii
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Paznen 1 «OcHOBHBIC CBOMCTBA KUAKOCTEH 1 ra30By 28 6 8 - 14
Pazgen 2 «CraTuka >KUJIKOCTSH U Ta30B» 48 12 12 - 24
Paznen 3 «OcHOBHBIE 3aKOHBI TUAPOIUHAMUKHI 48 12 12 24
Paznen 4 «credyenune ;KUAKOCTEHR U Ta30B» 20 6 4 - 10
Hroro: 144 36 36 - 72




4.2.2.Conep:xanue pa3ieoB JTUCHUIIMHBI

HaunmMmeHnoBanue
pazaena
JUCIUILTHHBI

Conep:xaHue JIeKIIMOHHBIX 3aHATHIA

TpyaoemMkocTb
B aK. yacax

OCHOBHEIE CBOIi-
CTBA XKUIKOCTEN U
razoB

[Ipenmer MexaHUKH >XUAKOCTEW W ra3oB. MX posb B
mporieccax mpousBojcTBa Hedtr U ra3a. ComepxaHue
yaeOHoro kypca. CTpoeHHe KUIKOCTEH M ra3oB C I10-
3ULIUA COBpEeMEHHOW (Pu3uKH. C)KMMaemble M HECKH-
MaeMble (KareiabHbIC) KUIKOCTH. 3aKOHBI 00BEMHOTO
CKaTUsSl ¥ TEIIOBOTO PACUIMPEHUS JKUJIKOCTEH U Ta3oB.
[InmoTHOCTB, yIEIBHBIN BeC, yaeabHbIN 00beM. U eans-
HbIE U pEAIbHBIC KUIAKOCTH. 3aKOH BHYTPEHHETO Tpe-
Hug HproTona. Bs3kocTh xuakocTed u ra3oB. ['a3oBrie
3aKOHBI. YpaBHEHHE Ta30BOro coctosiHus. [lapamerpsl
ra30BOM CMECH.

Cratuka XUaKo-
CcTell U ra3oB

I'mapocraTuyeckoe N1aBieHUE B TOUKE U €ro CBOM-
cTtBa. OCHOBHbIE YpAaBHEHMS CTATUKH XKUIKOCTEH U Tra-
30B. CooOmaroniyecss cocyibl U pPaBHOBECHUS B HHUX
XKuaKocted u ra3oB. Ctatuka JpIMOBOM TPYOBI. M3Mme-
peHHe IaBIICHHs] COOOIIAIOMIMMUCS cocynamu. V30bI-
TOYHOE JaBJICHHUE, pa3pexeHue, BakyyMm. EquHumsl us-
Mepenusi napieHus. 3akoH [lackama. Cuna paBieHus
KUJKOCTH Ha TJIOCKYIO0 M KPUBOJMHEHWHYIO CTEHKH. 3a-
KOH Apxumesna W miaBaHue Tesl. OTHOCUTEIBHOE PaB-
HOBECHE XHUIKOCTEW. YIelNbHass JHEPIUS KUIAKOCTEH.
Hanops! okosiiencs KuaKkoCTH.

12

OCHOBHBIE 3aKOHBI
TUAPOIMHAMUKU

OcHoBHbIE NOHATUS THAPOAMHAMUKHA. CKOPOCTh U pac-
XOJl JKUJKOCTEN M ra3oB YpaBHEHHUS: HEPA3PHIBHOCTH,
JBIDKEHUSI UACATBHOU >KUIKOCTH OWiepa, JBHKCHHS
Bsa3kol xkuakoctu Hasbe-Crokca. OOuiee ypaBHEHHE
SHEPTHH I MOTOKA CIUIONIHOW JKMJIKOCTH. Y paBHEHHUE
SHEPruy U MOTOKA HEC)KMMAEMOM JKUIKOCTHU. YpaB-
HeHne bepHymm. JluarpaMMmbl HanopoB. PexuMebl
JBUKEHMS KUJIKOCTU. BHIBI TMAPABINYECKUX COIPO-
tuBiieHUN. [loTepn Hanopa Ha TpeHue. MecTHbIE THII-
paBIMYECKHE COTIPOTUBIICHUS U UX PaCUET.
Knaccudukanus tpydornpoBonos. ['mapaBiudecku Ko-
pOTKHE U JAJIUHHBIE TpyOorpoBoabl. [IpocTsie U cloX-
Hble TpyOompoBojsl, CoeauHeHne TPyOOIPOBOIOB.
O06o00muieHHble MapaMeTpbl TpyOonpoBoaoB. OCHOBBI
pacdeTa CIOXKHBIX TPyOONpoBOAOB. TpyOompoBOABI C
HacocHoO# mopayeil. HamopHast xapakrepucTtuka Tpyoo-
npoBoa. HeycraHoBuBIeecss HalopHOE JABH)KEHHE B
Tpybonposoaax. ['unpasnuueckuit yaap.

12

Hcrteuenne xxuako-
CTEN U Ta30B

Hcredyenune )KUIKOCTH Yepe3 OTBEPCTUS B TOHKOW CTEH-
ke. Koaddunuentsr ucredenns. Mcredenue moj ypo-
BeHb. llokazarenm wmcreuenms. Mcredenne KHMIKOCTH
yepe3 Hacaaku. OcoOble cydyan UCTEUSHUS JKUIKOCTH.
Hcreuenne ra3oB mpu Majbix W OOJBIIMX TEperanax
nasneHus. Kputuueckue napaMerpsl HCTEUEHHUS Ta30B.

Hroro:

36




4.2.3. IlpakTnyeckue 3aHSATHS

Ne . TpyaoemMkocTb
u/n Paznennt TeMaTuka NPaAKTUYECKUX 3AHATUI B aK. Yacax
1 Pasnen 1 |Cuctemsl eiMHULL H3MEPEHMUSL. 2
2 Pazmen 1 |M3mepenue naBiieHus 2
3 Pasnen 1l |[Pusnyeckue CBONMCTBA KUIKOCTH 2
4 Pasnen 1 |[["a30BbIe 3aKOHEBI 2
5 Paznen 2 |OcHOBHOE ypaBHEHHE TMAPOCTATUKH 4
6 Pasnen 2 |[Cwuna maBieHUs )KUIKOCTH 4
7 Pasznen 2 |[lnaBanue Ten 4
8 Paznen 3 |['mapoauHamuka 2
9 Paznen 3 |YpaBHEeHHE HEPA3PBHIBHOCTH 2
10 Paznen 3 |Ypasuenue beprymmm 2
11 Paznen 3 |PexxuMbl TeueHUS )KUIKOCTH B TpyOax 2
12 Paznen 3 |Ilorepu Hamopa Ha TpeHHUE 2
13 Paznen 3 |MecTHbie TOTEpH HAopa 2
14 Paznen 4 |Omnpenenenue mapaMeTpoB UCTEUCHUS 4
Hroro: 36

4.2.4. JlabopaTopHble padoThI

Jlabopamopnvie 3auamus ne npedycmompensl

4.2.5. Kypcosbie padoThI (IPOEKTHI)
Kypcoswvie pabomwl ne npedycmompenvl

5. OBPA3OBATEJIBHBIE TEXHOJIOI'U

B xozne o0yueHus mpuMeHsoTCs:

Jlekumu, KOTOpbIE SBISIIOTCS OJHUM U3 BaKHEHIIMX BUIOB YUYEOHBIX 3aHSTUI U COCTABJISIIOT OCHOBY
TEOPETUYECKOM MOATOTOBKH 00yyaromuxcst. Lenmu TeKIMOHHBIX 3aHATHH:

-IaTh CHCTEMaTH3HpPOBAaHHBIE HAy4YHbIE 3HAHMA IO JAUCIMIUIMHE, aKIEHTUPOBAaTh BHHUMAaHWE Ha
HanboJIee CI0XKHBIX BOIIPOCAX TUCHUIIINHBL;

-CTUMYJIUPOBAaTh AKTUBHYIO TI03HABATEIIbHYIO JIEATENIBHOCTh OOYYaIOUIMXCs, CIIOCOOCTBOBAThH
(OPMHUPOBAHUIO UX TBOPYECKOTO MBILIICHUSL.

IIpakTuyeckue 3aHsATusl. Llen MpakTUUECKUX 3aHATHI:

-COBEPILIEHCTBOBATh YMEHUS U HABBIKHM PELICHUS IPAKTUYECKUX 3a/1a4.

I'maBHBIM conep>kaHHEM 3TOTO BUJA YUEOHBIX 3aHATUH sBisieTcsl padoTa KakJoro 00ydaromierocs mo
OBJIJICHHIO MIPAKTUYECKUMHU YMEHUSMH M HaBbIKaMH MPO(eCCHOHATbHON IESITeIbHOCTH.

Koncyabranuu (Tekyas KOHCYIbTalMs, HAKAHYHE 9K3aMeHa) SIBISIETCSl OMHOM 13 (hOpM pyKOBOJCTBA
y4eOHOM paboTOoil OOydarommxcst M OKa3aHUs MM IOMOIIM B CaMOCTOSTENIbBHOM M3YYEHHH MarepHhaia
JUMCIUIINHBL, B IMKBUIAIHI UMEIOIINUXCS TPOOETOB B 3HAHUSX, 3a/I0JKEHHOCTEN MO TEKYILLUM 3aHSTUSM, B
MOATOTOBKE MUChbMEHHBIX palboT (IIPOEKTOB).

Tekymiue KOHCYNIbTallMM MPOBOSTCS TMperojaBaTesieM, BEAyIIUM 3aHATHS B Y4eOHOH Tpymre,
Hay4HBIM PYKOBOJIUTEIEM U HOCAT KaK MHIMBUYaJIbHBIN, TaK ¥ IPYIIIOBOM XapaKTep.

CamocrosiTejibHasi pa0oTa o0y4yarolIMXCsl HarpaBlieHa Ha YriyOJieHHe W 3aKperuleHHe 3HaHWM,
MOJTYYEHHBIX Ha JIEKUMSX M JIPYIHX 3aHATUAX, BBIPAOOTKY HABBIKOB CAMOCTOSITEIIFHOTO AKTHBHOTO
NPUOOPETEHUS] HOBBIX, JOMOJHUTEIBHBIX 3HAHWH, MOJATOTOBKY K HPEICTOSIIMM Y4eOHBIM 3aHATHAM U
IIPOMEXYTOYHOMY KOHTPOJIIO.



6. OMEHOYHBIE CPEJICTBA UIsI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEXYTOYHOU ATTECTALUUA 110 UTOI'AM OCBOEHUA TNCHUIIJINHBI

6.1. Quenounvie cpeocmea 0nsa camocmosamenvHoil padomsl u MeKyuiezo KOHmMpPOous
ycnegeaemocmu
Paznea 1
1. KakoBbI OTIIMYMS KUIKOCTEH OT TBEPABIX TEI U Ta30B7
2. B 1yem 3akitouaercs rurnoTe3a CIIOMHOCTH YKUAKOCTH?
3. Kakue *uaKocTu OTHOCAT K HEC)KUMAEMBIM?
4. Kakue )XUJIKOCTH OTHOCAT K COKMMAeMbIM?
5. Kakue ®KuaKOCTH OTHOCSAT K KaneabHbIM?
6. Kakue xuKoCcTH OTHOCST K ra3000pa3HbIM?
7. Kakue cuibl OTHOCSTCS] K MACCOBBIM U ITOBEPXHOCTHBIM?
8. Uto omnpenenser CBOMCTBO TeKy4ecTH?
9. Uto Takoe peaiabHast )KUAKOCTb?
10. Yto Takoe uaeaibHast >KUJIKOCTH?
Pa3zpen 2
1. YTo Takoe rupocTaTuIecKoe JaBiieHue?
2. Yto Takoe abCOMOTHOE JaBlICHHE
3. Uro o3HayaeT TepPMUH H30BITOYHOE IABIICHHE?
4. YT0 03Ha4aeT TEPMUH BaKyyM?
5. B kakux euHuLIaxX u3MepsieTcs JaBieHue?
6. Uto Takoe Harop?
7. Yto Takoe yaenbHas SHeprus?
8.UT0 Takoe Mbe30MeTpUUYECKHil Harmop?
9. Uto Takoe cTaTUYeCKU HArop?
10. KakoBbI cBOMCTBA THIPOCTATUYECKOTO JIaBJICHUS?
11. Hanummte 0CHOBHOE ypaBHEHUE THAPOCTATUKU?
12. Onumure crnocod u3MepeHus 1aBieHus ¢ nomoiso U- 00pa3HbIX TPyOOK.
13. Chopmynupyiite 3akoH Apxumena.
14. Ha kakoM 3aKOHE OCHOBAHO MCIOJIb30BaHUE THIPABINUYECKUX IIPECCOB.
15. YTto Takoe 3KCIIEHTPUCUTET CTEHKU?
Pa3nea 3
1. Yro usywaer ruipoiuHaMHuKa?
B yewm 3akmoyaroTcs 0COOEHHOCTH CITOCOOOB OMUCAHMS KUIAKOCTH 10 Jlarpamxky u no Ditnepy?
Kaxue Gopmysbl HCIOTHAIOTCS AJIsl ONMCAHUS JIBUKEHUS KUJIKOCTH B criocobax Jlarpanxka u Dilne-
pa? Kakoii croco0 mpeanouTUTeNeH A THIPABIUKH U TToueMy?
Uto Takoe nuHUS TOKA?
B ueMm paznuumne ycTaHOBHUBIIETOCS M HEYCTAHOBUBIIETOCS JBUKEHUN?
MoryT 1 COBIACTh JIMHUS TOKA U TPACKTOPHS ABHKCHUS YACTHIL?
Uro Takoe TpyOKa TOKa, dJIeMEHTapHasi U KOHEYHAsl CTPYHUKH KUIAKOCTH?
3anuumTe ypaBHeHHE bepHyIUIN 11 3JIEMEHTApHON CTPYWKH BA3KOW JKUJIKOCTHU IPU YCTAHOBUBLIEM-
Csl ABUKEHUMU.
9. Yo Takoe OE3HAMOPHBIH MMOTOK?
10. Yto Takoe HamopHOe TeueHue 0e3HAMOPHOT0 MOTOKa?
11. Moxert nu ko3 dunuent Kopuonuca (k03pPUIIEHT KNHETHYECKON dHEPTUn) ObITh MEHbIIE €UHH-
1161, OOJIBIIIE €MHUIIBI; PABEH AMHUIIE?
12 .KakoBa pa3MepHOCTh WICHOB ypaBHEHHUs bepHymin?
13. Kak uHTEprpeTUpyroTCs 4ieHbl ypaBHEHHUs BepHyIUn ¢ reoMeTpruuecKOM M IHEPreTUYeCKON TOUKHU
3peHus?
Paznen 4
1. Yto Takoe OTBEpCTHE B TOHKOM CTEHKE?
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2. Kakoe ycrmoBrue HeOOXOAUMO JIJIsl BRITEKAHHS! )KUJIKOCTH Y€Pe3 OTBEPCTHE

3. 3anumute Gopmyy Uit CKOPOCTH UCTEUEHUS Yepe3 OTBEPCTHE B TOHKOH CTEHKE

4. 3anummre GopMyiTy IS ONPEACTICHHS pacxoja XUIKOCTH HCTCUEHHUS 4Yepe3 OTBEPCTHE B TOHKOM
CTEHKE

5. Kakue THIBI HacaJloK BBl 3HAETE

6. /1151 4ero UCTONB3YIOTCS HACAAKU

6.2. Oyenounvie cpedcmea 013 NPOBEOEHUSA RPOMENCYMOYHOU ammecmayuu (IK3amena)
6.2.1. Ilpumepnotii nepeuensv 60nPOCO6/3a0aHull K IK3AMEHY (N0 OUCUUNIUHE):
DuU3NYECKUE CBOKWCTBA KUIKOCTH
I'unpocraTudeckoe AaBieHUE B TOUKE
CooOmaromuecs cocyasl. M3mepenue naBnenus
3axoH [lackans
3akoH Apxumena
Cuna naBneHus KUIKOCTH Ha TUIOCKYIO CTEHKY
Cuna naBneHust Ha KPUBOJIMHEHHYIO CTEHKY
DHeprus MOKOSIIENHcs KUIKOCTH
OCHOBHBIE TIOHATHUS THIPOJUHAMUKI
0. DHeprus nokosuelcs xuakoctu. Hamopsl
11. YpaBHeHUE HEPA3PBIHOCTH (CIUIOIIHOCTH)
12. YpaBHeHMe IBHKEHUS HICATbHOMN XUIKOCTH (Y paBHEeHHE Ditnepa)
13. YpaBHeHue nBmwkeHus Bsa3koi xuakoctu (Ypasaenue HaBre-CTokca)
14. YpaBuenue bepuymnnu
15. Hanops! ABMKYIIEHCS KUIKOCTH
16. YpaBuenue bepHyminn 15 HEC)KUMAEMON KUAKOCTU. J[MarpaMMbl HAIOPOB
17. YpaBuenue bepHynnu 1is ra3os
18. Be3nanopHoe IBUKCHHE KUIKOCTH
19. PexxuMBI IBMKEHUS KUIKOCTH
20. TloTepu Hamopa Ha TPEHUE MPH JIAMUHAPHOM JBHKCHUN
21. TloTepu Hamopa Ha TpeHHUE MPHU TYPOYIEHTHOM IBUKEHUU
22. Tlotepu nipu ABM>KEHUH T'a30B
23. MecTHbIe OTEpH HAOpa
24. Tlotepu Hamopa Ha TPEHHUE B HEKPYTIIBIX U O€3HATIOPHBIX TPYOOIIPOBOAAX
25. UcTeuenne HUJIKOCTH Yepe3 OTBEPCTHS U HACAIKU
26. UcTeuenne ra3oB
27. TlocnenoBaTenbHOE COEAMHEHNE TPYOOIPOBOIOB
28. TMapamienbHOE COSMHEHHIE TPYOOIIPOBOIOB
29. HanopHas xapakTepucTHka TpyoonpoBo/a (ceTn)
30. l'ampaBnrueckuii ynap
6.2.2. IpuMepHbIe TeCTOBBIE 3aJaHUS K IK3AMEHY

BOoNoGa~WONE

Bapmuanr 1
Ne
i Bormpocst BapuanTsl oTBETOB
[Ton KOPOTKUM MOHU- 1. MecTHBIE MOTEpH Hamopa cocTaBiAOT 6onbiie 10% mo-
MaroT TpyOOIpoBO/I, B TEpb Ha TPECHUE;
KOTOPOM: 2. MECTHBIEC TOTEPH HATIOPa COCTABISAIOT MeHbIne 10% mo-
TEpb Ha TPECHUE;
3. MECTHbIE IOTEPH HAIIOPA PABHBI IOTEPSIM HA TPEHHUE;
1 4. HeT noTepb Ha TPEHHUE.




i Bomnpocsl BapuanTel oTBETOB
Ha xaxux ydqacrkax 1. Ha yyacTtkax, rie TpyOoonpoBo/1 cyxaeTcs
TpybONpoBo/Ia MMEIOT 2. Ha y4acTtkax, rae TpyOOonpoBO/I PacIdpsIeTCs
;’ﬁgo foTepH Ha Tpe- 3. o Bceit nymmHe TpydompoBoIa
2 ' 4. B MecTax pe3koro n3MEeHEHMsI HalpaBJICHUs TOTOKa
[lepeBon naBiieHus u3 1. P=9.81*h;
MM. PT. CT. B IIaCKaJId 2. P=yh;
MOJKHO 110 (hopMyJie 3. P=9.81*10%
3 4. P=13600*h
Enununs! usmepenus 1. 15
BECOBOT'0 HaIopa 3To 2. Ia;
3. M;
4 4. H/KT.
Kakoii u3 HanopoB xa- | 1. [Ibesomerpuueckuii
pakTepu3syert nBuwxenue | 2. ['eonesnueckuii
SKUIKOCTH? 3. luramuyeckuit
5 4. Cratnyeckuii
[TpocteiM TpyOoOIpoBO- | 1. [locTosiHHOTO THaMeTpa
JIOM Ha3bIBaeTCs TPY- 2. He numeromuii 1oBOpOTOB
001poBo, ... 3. PacnonosxeHHbIN B OHON TOPU30HTAIBHON IIIOCKOCTH
6 4. He umeronuii 00KOBBIX OTBETBICHUI
[Tpocroii Tpy6omipoBoa | 1. He umeromiuii oTBeTBICHMIH
3TO TPyOOIPOBOJ] 2. He umeromuii paciivpeHuii u cy>;keHui
3. Cocrosiuii U3 TpyO, BBIOJHEHHBIX U3 OJJHOTO MaTepua-
na
4. Umeromuii oqMHaKOBbIe KO3 PHUIIMEHTH! TPEHHS HA BCEX
7 Y4aCTKax
B kpyriioM HaropHoM 1. R=r;
TpyOOIIPOBO/IE THIPAB- r
nuyeckuii paquyc Ru | 2. R= ?O ;
reOMETPUYECKUil I | 3. R-2r,:
CBSI3aHBI COOTHOIIICHH-
8 eM 4 R = 4r0 ,
Bripakenue 1. ypaBHenuem bepHymum sl TIOTOKAa HJI€aTbHOM
S P YKUJKOCTH WJIH Ta3a;
Yy 2g 2. ypaBHeHHMEM bepHyium Ajisi MOTOKA WACATbHOM He-
» 2 CKUMAEMOM JKUIKOCTH,
=z, + >+ 2—2 + Mo 2| 3. ypaBHEHHEM TyPOUHEL
HBMeTC};: £ 4. ypaBHeHueM bepHymnM 11 MOTOKa peanbHOM He-
9 CKUMAEMOM JKUIKOCTH,
Kaxoe yrBepxkaenue He | 1. Onpenensercs BICOTOM KHJIKOCTH HAJl INIOCKOCTBIO
OTHOCHTCS K CTaTH4e- | CPaBHEHUS
CKOMY Hanopy? 2. 9TO cyMMa reoIe3UM4eCKOro U IMb€30METPUIECKOTO HAIIO-
poB
3. OnnHAaKoB I BCEX TOYEK B 00OBEME ITOKOSIIEHCS KUIKO-
CTH
10 4. TlonHpIi1 3a11ac YHEPTUH TTOKOAMIEHCS KUIKOCTH




/o

Bomnpocsl

BapI/IaHTBI OTBETOB

B dhopmyne nmonnoro

Hamopa
2

H =z+£+w—

1. Junamuueckuii Harmop

2. ITbe30MeTpuYEeCKUil HATIOP
3. Cratudeckuil Harop

4. I'eosie3nyeckuii Harop

7 29
11 |z -»310
3akon Apxumena pop- | 1. Ha Teno, morpykeHHOE B )KUJIKOCTh JEHCTBYET BHITAJIKH-
MYJIHPYETCs Kak: BAIOIIasl CHJIA, paBHAsl BECY BHITECHEHHOM JKUIAKOCTH.
2. IIpu u3MeHeHUH Ha HEKOTOPYIO BETMYHUHY BHEIIHETO JaB-
JICHUS HA XKUJKOCTh, HA TAKYIO KE BEIIMYMHY U3MEHUTCS
JIaBJICHHE BO BCEX TOUYKAX MOKOSAIICICS KUKOCTH.
3. Ilpu ©3MEHEHNHU Ha HEKOTOPYIO BEJTMUMHY BHEIIHETO J1aB-
JICHUS Ha KUJKOCTh, JaBIIEHUE BO BCEX TOUYKAX MOKOSIIEHCs
JKUJKOCTH OCTAHETCSI HEM3MEHHBIM
4. IIpu u3MeHEeHNN Ha HEKOTOPYIO BEIMYMHY BHEIIHETO J1aB-
JICHUS Ha KUJKOCTH JTABJICHUE BO BCEX TOUKAX JKUIAKOCTH
12 YBEJIMYUTCSl HA MOJIOBUHY ITOW BEJTMYHUHBI
Teuenue, 1. HanopupiM
XapaKTEepU3YIOIIHeCs 2. be3nanopHsiM
HEU3MCHHBIM 3. IIbe30MeTpruvecKuM
JaBJICHUEM BO BCEX 4. luHaMH4eCcKUM
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. YpaBHenuem Diinepa
W: F2 Ha3biBaetcs 2. Ypasaennem bepuymiu
3. YpaBuenuem HaBre-Ctokca
4. YpaBHEHHEM HEPa3pPBIBHOCTH (CILIONTHOCTH)
15
VYpasuenue bepnymiu 1. 3aKOH MOCTOSIHCTBA MOTHBIX HATIOPOB BO BCEX JKUBBIX Ce-
JUTSL TIOTOKA WICaTbHON | YCHHSAX IMOTOKA
HEC)KMMAeMOU XUIKO- | 2. 3aKOH TeUeHUs JIAMUHAPHOTO TTOTOKA
CTH MPEJICTABIISET CO- 3. 3akoH aanadaTHOIO TEYEHUS KUIKOCTHA
16 | 6oit 4. 3aK0H U3MEHEHMSI SHEPTUU 110 CEYEHMIO MTOTOKA.
[Tpocroii Tpy6omipoBos | 1. He umeromuit oTBeTBIEHMI
3TO TPYOOIPOBOJ 2. He nmeroniuil paciimpeHui u CyKEHUN
3. Coctosmuit u3 TpyO, BHIMOIHEHHBIX U3 OJHOTO MaTepua-
na
4. NUmeromuii onMHaKOBbIe KO (DUIIMEHTHI TPEHHS Ha BCEX
17 Y4aCTKaxX

18

ITotepu Hanopa Ha
TPEHHE — 3TO

1. ITorepu no anuHe TpydompoBoIa

2. Ilorepn Ha MECTHBIX CONPOTUBIICHUSAX

3. IloTepu B monepevyHoOM CEYEHUH TPYOOIIpoOBOIa

4. IloTepu, CBSI3HBIE C U3MEHEHUEM MTOTEHIIMAIBLHON SHEPTUU
IIOTOKA




Ne
Bomnpocsl BapuanTel oTBETOB
/11
K mecTHbIM OTEpAM 1. [ToTepu Ha TpeHue
OTHOCATCS 2. ITotepu no nnuue
3. JIroOble moTepu CBSI3aHHBIC C YMEHBIIICHHEM Pacxo/ia B
TpyOe
19 4. Ilotepu B mOBOPOTE TPYOBI
Ecnu notok Teuer B 1. motepu Hamopa OTCYTCTBYIOT;
MPSIMOJIMHEMHOM KaHa- | 2. HAOJIFOAAI0TCS TOJIBKO MECTHBIE TTOTEPU HAIOPAa;
Jie TIOCTOSIHHOTO ceue- | 3. HaOMroAaroTCs TOJIBKO MOTEpU Ha TPEHHE,
HUSI, TO: 4. HaOJr01at0TCSl CyMMapHbIe TOTEPU HAIopa Ha TPEHUE U
20 MECTHBIE TIOTEPH.
Bapmuanr 2
Ne
i Bomnpocsl BapuanTel oTBETOB
VY nenbHbI BeC 3TO 1. Macca BemiecTBa B eiMHHIIE 00BEMa
2. O0beM equHUIIBI Beca
3. Bec oTHEeCEHHBIHN K IUIOMIATN AESUCTBUA
1 4. Bec BemecTsa B eIlMHHIE 00BEMaA
[TepeBo YHCIOBBIX 1. T K=t°C
3Havenmii temneparyps | 2. T k=t°C-273
u3 rpagycoB Llenscus B | 3. T k=t°C-273
rpaxycsl KenbBuna 4. T k=t°C+273
MO>KHO MPOHU3BECTH 110
2 | ypaBHEHHIO
Bsskocts xxuakoctu 1. ManomeTrpamu
U3MEpSIOT ¢ IoMolbio | 2. Bakyymmerpamu
npubopoB, Ha3piBaeMbIX | 3. Bucko3zumeTrpamu
3 |.. 4. MaHoBaKyyMMeTpamMu
CBOICTBO KUJIKOCTU 1. Kunenuem
OKa3bIBaTh CONPOTHUB- 2. C;KMMaeMoCThIO
JIeHUE OTHOCUTENbHOMY | 3. TeMiepaTypHbIM paclIUpEHUEM
CIBUTY €€ CJI0€B Ha3bl- | 4. Bsa3kocTbio
4 | Baror ...
Kakoe u3 1. mecox
MEePEUYHCIICHHBIX 2.Boza
BEIIIECTB MOMAAeT MO/ 3 mems3a
onpeieseHue
5 | crutomHOTO TEna? 4. peecuna
Cootnormmenne maccel U | 1. G=mg
Beca Tejla ONpeesieT- | 2. y=pg
cs o hopmyie: 3. P=pgh
6 4. G=m/g
JaBnenue B cucreme 1. B HBIOTOHAX
CU o0b1uHO U3MepseT- | 2. B TEXHUYECKUX aTMochepax
cA 3. B [Tackamsx
7 4. B MUWJUIUMETPAx PTYTHOTO CTOJI0A




Bomnpocsl BapuanTel oTBETOB
/11
ITonoxxenue tena B 1. rnyOuHOIM MOTrpy>XEeHUS Tela;
JKUJKOCTH OmpeeseT- | 2. yAeIbHBIM BECOM KUIKOCTH;
csL: 3. COOTHOIIIEHUEM BBITAJIKUBAIOIICH CUJIBI P 1 Beca XHUIKO-
ctu G: Teno Oyner BCIuibBatTh, ecinu P >G;
4. COOTHOIIIEHUEM BBITAJIKUBAIOLIENH CHIEI P 1 Beca )KHUIKO-
8 ctu G: Teno Oyner BCIUIbIBATh, ecinu P< G;
Ennnunel usmepenus 1. B;
BECOBOT'0 Haropa 3To 2. Ia;
3. M;
4. H/Kr;
9
MaHomeTp — 3TO MpH- 1. AGCOJIFOTHOTO JaBJICHUS
0op 111 U3MEpeHust 2. I30BITOYHOTO TaBJICHUS
3. ATMochepHOTO AaBICHUS
10 4. Pazpexenust
Y enapHBbIN BEC 3TO 1. Macca BemiecTBa B €IMHHUIE 00BbeMa
2. O0BbeM eqTuHHMITHI Beca
3. Bec oTHECEHHBIN K IUIOMAIU IEHCTBUS
11 4. Bec BemiecTBa B IUHHAIE 00beMa
[TepeBo YHCIOBBIX 1. T K=t°C
3Havenmii temneparyps | 2. T k=t°C-273
u3 rpagycoB Llenscus B | 3. T k=t°C-273
rpaxycsl KenbBuna 4. T k=t°C+273
MO>KHO MPOU3BECTH T10
12 | ypaBHEHHIO
Bs13k0CTh JXUAKOCTH 1. ManomeTrpamu
U3MEpSIOT ¢ MoMoIplo | 2. Bakyymmerpamu
npuOopoB, Ha3bIBaEC- 3. Bucko3zumerpamu
MBIX ... 4. MaHoBaKyyMMeTpaMu
13
CBOMCTBO KUIKOCTH 1. Kunenuem
OKa3bIBaTh CONPOTHUB- 2. C;XxMMaeMoCThIO
JIeHUEe OTHOCUTENbHOMY | 3. TeMrepaTypHbIM pacIIupEeHUEeM
CIBUTY €€ CJ0eB Ha3bl- | 4. Ba3kocTbio
14 | paror ...
Kakoe u3 1. mecok
MEePEUYHCIICHHBIX 2.Bo/a
BEIIECTB IIOIMagacT mox | 3. memsa
oIpeneIeHue 4. npeBecuHa
15 | ctomHOTO TENMa?
Cootnommenune maccel 1 | 1. G=mg
Beca Tejla ONpeNesieT- | 2. y=pg
cs o hopmyiie: 3. P=pgh
16 4. G=ml/g
JlaBiaeHue B cucreme 1. B HBIOTOHAX
CH o0b1yHO H3MeEpsieT- | 2. B TEXHMUECKUX aTMocdepax
cA 3. B [Tackansix
17 4. B MIUUTUMETpPAxX PTYTHOTO CTOJIOA




Ne
Bomnpocsl BapuanTel oTBETOB
/11
ITonoxxenue tena B 1. ryOuHO norpyXeHus Tena;
KUJKOCTHU OMpeensieT- | 2. yAeIbHbIM BECOM KHJIKOCTH;
csl: 3. COOTHOLIEHUEM BBITAIKMBAIONICH cuiibl P 1 Beca xKuaKo-
ctu G: Teno Oyner BCIuibBatTh, ecinu P >G;
4. COOTHOIIIEHUEM BBITAJIKUBAIOLIENH CHIEI P 1 Beca )KHUIKO-
18 ctu G: Teno Oyner BCIUIbIBATh, ecinu P< G;
EnuHuIb n3mMepeHus 1. u;
BECOBOT'0 Haropa 3To 2. Ia;
3. M;
4. H/Kr;
19
ManowmeTp — 3TO Tpu- 1. AGconoTHOTO AaBlIeHUs
0op 111 U3MEpeHust 2. I30BITOYHOTO TaBJICHUS
3. ATMochepHOTO AaBICHUS
20 4. Pazpexenust
Bapmuanr 3
Ne
Bompockl BapuanTel oTBETOB
/11
CoortHomenune maccei 1 | 1. G=mg
BEca Tella oNpeaenieT- | 2. y=pg
cst o hopmyiie: 3. P=pgh
1 4. G=m/g
JlaBneHue B cucteme 1. B HBIOTOHAX
CU 0o0b14HO U3MeEpseT- | 2. B TEXHUYECKUX aTMochepax
cA 3. B [Tackansx
2 4. B MUWJUIUMETPAxX PTYTHOTO CTOJI0A
[Tonoxxenue Tena B 1. rmyOuHOI mOTpy>KeHus Tena;
KHUJIKOCTHU OTIpeeNisieT- | 2. yACTbHBIM BECOM JKUIKOCTH;
csi: 3. COOTHOIIIEHUEM BBITATKUBAIOIIEH cuibl P 1 Beca KHIKO-
ctu G: Tenmo Oyzaer BCIuibIBaTh, eciu P >G;
4. COOTHOIIIEHNEM BBITATKUBAIOIIEH CUIIBI P 1 Beca ®HUAKO-
3 ctu G: Teno OyneT BCmibIBaTh, ecim P< G;
Enuuuiel nsmepenus 1. m;
BECOBOI'0 HAIopa 3To 2. Ia;
3. M,
4 4. w/kr;
MaHoMeTp — 3TO TIpH- 1. AGCONIOTHOTO JaBJICHUS
00p 17151 U3MEPEHUS 2. 30bITOYHOTO MaBICHUS
3. ATMochepHOTO HaBICHUS
5 4. PazpexxeHus
VY neapHEIN BEC DTO 1. Macca BerecTBa B equHHIE 00BEMA
2. O0beM equHUIIBI Beca
3. Bec oTHeCeHHBIN K IJIOMIAIN IeHCTBUS
6 4. Bec BemecTBa B eIMHUIIE 00BEMA
TTepeBo1 YNCIIOBBIX 1. T K=tC
3Havenuii temneparypsi | 2. T k=t°C-273
u3 rpaxycos Lenscus B | 3. T k=t°C-273
rpaxycsl KenbBuna 4. T k=t°C+273
MO>KHO MPOU3BECTH 110
7/ | ypaBHEHUIO




Bomnpocsl BapuanTel oTBETOB
/1
Bs3kocTs kuaKOCTH 1. ManomeTrpamu
U3MEPSIOT ¢ MoMoIblo | 2. Bakyymmerpamu
npuOOpoB, Ha3bIBaE- 3. Bucko3zumerpamu
MBIX ... 4. MaHoBaKyyMMeTpaMu
8
CBOHCTBO XUIKOCTHU 1. Kunenuem
OKa3bIBaTh CONPOTHUB- 2. C;KMMaeMoCThIO
JeHue oTHocuTenbHOMY | 3. TeMmeparypHbIM pacuIupeHueM
CABUIY €€ CJI0€B Ha3bl- | 4. BsazkocThio
9 | BaworT...
Kakoe u3 1. mecox
MEePEYNCIICHHBIX 2.BozIa
BEIIECTB [10Na/1aeT NoJ | 3. memsa
orpezeNneHue 4. npeBecuHa
10 | crutomHOTO TeNa?
Cootnomenue maccsl 1 | 1. G=mg
Beca Tejia ONpeNesieT- | 2. y=pg
csi o popmyiie: 3. P=pgh
11 4. G=m/g
JlaBneHue B cucteme 1. B HBIOTOHAX
CH 00b19HO M3MeEpsieT- | 2. B TEXHHYECKHUX aTMocdepax
cs 3. B [Tackamsx
12 4. B MUWJUIUMETPAxX PTYTHOTO CTOJI0A
[Tonoxenue Tena B 1. rmyOuHOI mOTpy>KeHus Tena;
KUJKOCTHU ONpeAensieT- | 2. yAeIbHbIM BECOM KHMJIKOCTH;
col: 3. COOTHOIIIEHUEM BBITATKUBAIOIIEH cuiibl P 1 Beca KHIKO-
ctu G: Teno OyneT BCIuIbIBaTh, eciu P >G;
4. COOTHOIIIEHNEM BBITATKUBAIOIIEH CUIIBI P 1 Beca ®KHUAKO-
13 ctu G: Teno OyneT BCmibIBaTh, eciu P< G;
Enunuiier usmepenus 1. H;
BECOBOT0 HAIopa 3TO 2. Ia;
3. M;
14 4. H/xr;
VYpaBuenue Wi F1 = 1. YpaBHenuem Ditnepa
W: F; Ha3biBaeTcst 2. YpaBuenueM bepHymiu
3. YpaBuenuem Hasre-Ctokca
4. YpaBHeHHEM HEPA3PBIBHOCTH (CILIOIIHOCTH)
15
VYpasuenue bepnymiu 1. 3aKOH MMOCTOSIHCTBA MOJHBIX HAIOPOB BO BCEX KHUBBIX Ce-
JUTSI IOTOKA UICATbHON | YEHUSX IMOTOKA
HEC)KMMAEMOM KUJKO- | 2. 3aKOH T€YEHUS JJAMHUHAPHOTO MTOTOKA
CTH MPEACTABIISAET CO- 3. 3akoH aanabaTHOTO TEYSHHS KUIKOCTH
16 | 6oit 4. 3aK0H U3MEHEHHs SHEPTUHU IO CEYEHHIO MOTOKa.
[Tpocroii TpybomipoBoa | 1. He umeromuit oTBeTBIEHMI
3TO TPYOOIPOBOJ 2. He nmeronuii paciinpeHuii U CyKeHUN
3. Cocrosiuit u3 TpyO, BHIMOIHEHHBIX U3 OJHOTO MaTepua-
na
4. meromunii oJMHAKOBbIE KO3(DPHUIIMEHTHI TPEHHUS Ha BCEX
17 y4acTKax




Ne
i Bomnpocsl BapuanTel oTBETOB
[ToTepu Hamopa Ha 1. [ToTepu no pyuHe TpyOOIIpOBOIa
TPEHHE — 3TO 2. [ToTepu Ha MECTHBIX CONPOTUBIICHUSX
3. [Torepu B mornepeyHOM CEYCHHUH TPYOOIPOBOIA
4. IloTepu, CBSI3HBIC C U3MEHEHUEM MTOTECHIIMATIBLHON SHEPTUU
18 MOTOKA
K mecTHbIM OTEpAM 1. ITorepu Ha TpeHuUE
OTHOCSTCS 2. IloTtepu no nyuHe
3. JIroOble moTepu CBSI3aHHBIE C YMEHBIIICHHEM Pacxo/ia B
TpyOe
19 4. ITotepu B MOBOPOTE TPYOBI
Ecnu motok Teuer B 1. moTepu Hamopa OTCYTCTBYIOT;
NPSIMOJIMHEHHOM KaHa- | 2. HaOJIIOAAI0TCS TOJIBKO MECTHBIE IOTEPH HAIOPA;
JIe TIOCTOSIHHOTO ceue- | 3. HaOMIoaloTCs TOJIBKO MOTEPU HA TPEHHUE,
HUS, TO: 4. HaOMIOAI0TCSl CyMMapHBbIe MOTEPU HANlopa Ha TPEHHE U
20 MECTHBIE IOTEPH.

6.3. Onucanue noka3areJsieil 1 KpUTepreB KOHTPOJISI YCIIEBA€MOCTH, OIIUCAHUE

IIKAaJ OIICHUBAHHUA

6.3.1. Kputepuu o1ieHOK MPOMEKYTOUHOM aTTecTanuu (3K3aMeH)

Onenka

«2»
(Hey10BJIETBOPUTEJILHO)

IloporoBblii ypoBeHb
OCBOCHHS

YraybJeHHbIH
YPOBEHb OCBOCHHS

IIpoaBuHyTHII
YPOBEHb OCBOEHHSA

«3»
(YAOBJIETBOPUTEJIBHO)

«4»
(xopoo)

«5»
(OTJIMYHO)

CTy,Z[eHT HC 3HACT
3HAYUTEILHON YacTU
Marepualia, JOIyCKacT
CYIICCTBCHHBIC OIIKMOKU B

CTyIeHT HOBEPXHOCTHO
3HAET MaTepHal
OCHOBHBIX Pa3/ielioB U
TeM y4eOHOi
JHMCIMIUIAHBI, TOITyCKAeT

CTyZaeHT XOopoulo 3HaeT

MaTepHai, TpaMOTHO U

0 CYLIECTBY U3J1araer
€ro, JoIycKas

CTyZIeHT B IOJIHOM
00bEMeE 3HaeT Marepuall,
IpPaMOTHO H 1O
CYLIECTBY U3J1araer ero,
HE JI0IyCcKast

HEKOTOPBIE HETOYHOCTH B CYILIECTBEHHBIX
OTBETax Ha BOIPOCHI HETOYHOCTH B OTBETE Ha N
BOIPOC OTBETE Ha BOIIPOC. HETOYHOCTEHN B OTBETE
Ha BOIIPOC
He ymeer Haxoautb Wnorna naxoaut YBEpPEHHO HAXOIUT be3ommbo4uHo HaXOAUT
perieHust O0IbITNHCTBA perieHus, perieHus, perieHus,
MPETyCMOTPEHHBIX MpeyCMOTPEHHBIE MIpeIyCMOTPEHHBIE MIPeTyCMOTPEHHBIE
porpaMMoit 00ydeHus MporpaMMoii 00ydeHUs MIporpaMMoit 00ydeHust IIpOrpaMmon
3a1aHUI 3a1aHUN 3a/laHuN oOyueHus 3aaHui
BonsmmHCTBO [IpenycmoTpeHHBIE IIpenxycMmoTpeHHBIE [IpenycMmoTpeHHbIE
MIPETyCMOTPEHHBIX IpOrpaMMoii 00y4eHust MIpOTrpaMMoii 00ydIeHuUs NporpaMMoin 00y4eHHsI

IporpamMMoOit 00yUeHHUS
3aJlaHUU HE BBIIIOJIHEHO

3a/IaHVSI BBITOTHEHBI
YIOBJIETBOPUTEIHHO

3aJaHus YCIICIIHO
BBITIOJTHCHBI

3agaHus yCIICIIHO
BBITIOJTHCHBI

7. YHEBHO-METOANYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHUE
JNCHUIIVIMHBI

7.1. PexomenayeMasi TUTEPaTypa

7.1.1. OcHoBHast IMTEpPaTYypa
1. l'uppoaspomexanuka (yueoHoe mocooue)/ [1.B. Usanos, E.B. CuzsikoBa. ado-Z1A, - CI1b, 2016 1.174c.
2. MexaHHKa XUAKOCTEH M ra3oB: Mertoanyeckue ykazaHus K JabopaTtopHbsiM pabotam / MBanos I1.B.,
boiikor A.B. HanmonanbHBIM MHHEpATbHO-ChIpheBO yHHBEpCcUTET «I opHbrii»y CII6, - 41 c.



3. 3amaneen, 3.X. OCHOBBI THAPABIUKU U TEIUIOTEXHHUKHU [DIIEKTPOHHBIN pecypc] : yueOHoe mocobue /
3.X. 3amanees, B.H. Ilocoxun, B.M. Yedanos. — Dnekrpon. nan. — Cankr-IlerepOypr : Jlans, 2014.
— 352 ¢. — Pexxum nmoctyma: https://e.lanbook.com/book/39146.

4. Hekpacos, P.}O. TenHiyiodusnka u rupaBIuKa B TEXHOJOTHIECKUX CUCTEMaxX He(TerazoBoro o0opy-
noBaHUs [DnekTpoHHbIN pecypc] : yueOnuk / P.YO. Hekpacos, JI.C. I'aGbrmieBa, ¥.C. Ilytunona, FO.U.
HekpacoB. — Onektpon. man. — Tiomenp : TioM['HI'Y, 2014. — 172 c. — Pexum pgocrymna:
https://e.lanbook.com/book/64507.

5. lIrepennuxt, [{.B. I'mapaBnuka [ DnexTponHslid pecypc] : yueOnuk / JI.B. [IITepeHnuxT. — DIEKTPOH.
nman. —  Canskr-lIlerepObypr :  Jlams, 2015, — 656 c¢. — Pexum  gocryma:
https://e.lanbook.com/book/64346.

7.1.2. JlonoJIHUTEIbHAA JJUTEPATYpa
1. Ky3nenos, B.B. ['mnpomexanuka u oCHOBHI THApaBiukH. (TeopeTrnueckuii Kypc ¢ mpuMepaMu IIPaKTH-
YECKUX pacueToB) [DiekTpoHHBIN pecypc] : yuebHoe nocooue / B.B. Ky3nenos, K.A. AHanbeB. — DJek-
TpoH. naH. — KemepoBo : Ky3I'TY umenu T.D. I'opbauea, 2013. — 266 c. — Pexum nocryna:
https://e.lanbook.com/book/69473.
2. Kpectun, E.A. 3agayHuk 1o rupaBiuKe ¢ MpUMEPaMHU pacueToB [DIEKTPOHHBIN pecypc]| : yueOHoe
nocobue / E.A. Kpecrun, U.E. Kpectun. — Dnektpon. gan. — Cankr-Ilerepoypr : Jlanb, 2018. — 320
c. — Pexxum poctyna: https://e.lanbook.com/book/98240.

7.1.3. YueOHo-MeTOAMYeCKOE o0ecneyeHne
1. [lTa6noBckuii, A.C. BrinonHeHrne qoOMalHUX 3a1aHuid U KypCcOBBIX paboT 1o AucuuiinHe «MexaHuka
KUJIKOCTH U Tazan. B 2 4. U. 2: I'uapoauHamuka [DIIeKTpoHHBIH pecypc] : ydueOHoe mocodue / A.C.
[labnoBckuii. — DnekTpoH. gaH. — MockBa : MI'TY wum. H.D. baymana, 2012. — 65 c. —
https://e.lanbook.com/book/58555
2. Cxobno A.U., Monokanos 10.K., Bnagumupos A.U., HlenkyHos B.A. Ilpoueccs! u annapatsl Hedre-
razornepepadoTku u HepTeXUMUu: ydeOHUK U BY30B. — 3-€ u31., nepepad. U nom. — M.: OOO «Henpa-
buznecuentpy, 2000. — 677 c.
3. Koseipp, U.E. [IpakTikym 1o rujpaBivke [DNeKTpOHHBINA pecypc] : yueOHO-MeToAnuecKoe nocooue /
N.E. Ko3sips, N.®. Ilukanosa, H.B. XaHnoB. — DnektpoH. nan. — Cankrt-IletepOypr : Jlans, 2016. —
176 c. — Pexum pocryna: https://e.lanbook.com/book/72985. — 3ari. ¢ sxpaHa.

7.2. Ba3bl JaHHBIX, YJIEKTPOHHO-0HOJIHOTEYHbIE CHCTEMbI, HH(POPMAIMOHHO-CIIPABOYHbIE U
MOMCKOBbIE CHCTEMBbI

1. EBporeiickas nudposas oubnmmoreka Europeana: http://www.europeana.eu/portal

2. MndopManinoHHO-U3IAaTENbCKHUMA IEHTP M0 T'e0JIOTUH M HEJIPOII0JIb30BaHUI0 MUHHUCTEPCTBA TIPH-

pOIHBIX pecypcoB u 3konoruu Poccuiickoit @enepaunn - OO0 "TEOMHO®OPMMAPK"-

http://www.geoinform.ru/

3. UupopmaiimonHo-aHaTuTHYECKU# ieHTp «Munepam» - http://www.mineral.ru/

4. Koncynprantllntoc: cripaBo4HO - MOUCKOBAs cucTeMa [ DIeKTpOHHBIN pecypc]. -

www.consultant.ru/.

5. Muposas nudposas oudiamnoreka: http://wdl.org/ru

6. Hayunas amektponHas 6ubmmoreka «Scopus» https://www.scopus.com

7. HayuHnas snextpoHHas 6ubnmnoreka ScienceDirect: http://www.sciencedirect.com

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

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

10. Cucrema TAPAHT: 3eKTpOHHBINA IEPHOIMYSCKHNA CITPABOYHUK [ DIEKTPOHHBIN pecypc]

www.garant.ru/.

11. TepMuueckre KOHCTAHTHI BEIIECTB. DJIEKTPOHHAs 0a3a TaHHBIX,

http://www.chem.msu.su/cgibin/tkv.pl

12. Dnexrponnas 6ubnuorexa Poccuiickoii ['ocynapcrBennoit bubmmorexku (PT'B):

http://www.rsl.ru/

13. DnexrponnHas 6ubauoreka yueOHUKOB: http://studentam.net



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

14. DnexTpoHHO-O0MOIMOTEYHAsI CUCTEMA U3/IaTeILCKOTO IEHTpa «JIaHby
https://e.lanbook.com/books.

15. DiextpoHHO-6nbIMOTeuHas cuctema «BC FOPANTY» www.biblio-online.ru.

16. DnexTponnas 6ubnmoreynas cucrema «Hannonansusiit 1dpoBoii pecype «PyKoHT»».
http://rucont.ru/

17. DnekrponHo-6ubHOTEYHAs cuctema http://www.sciteclibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

8.1. MaTepuaibHO-TEXHUYECKOE OCHAIIIEHHEe ayTUTOPHii

Crnenunanu3upoBaHHbIe AYAUTOPUH, UCIIOIb3YEMBIE IIPU IPOBEACHUH 3aHITHM JIEKIMOHHOTO TUIIA U
IIPAKTUYECKUX (CEMUHAPCKUX) 3aHATUH, OCHAILEHbl MYJIbTHUMEIUNWHBIMHU MPOEKTOPAMU U KOMILJIEKTOM
anmnapaTyphbl, MO3BOJIIOIEH JEMOHCTPUPOBATh TEKCTOBbIE U IpadyecKue MaTeprabl.

B yuebHOM mporecce HCIONB3YeTCss KOMIUIEKT AEMOHCTPAIIMOHHBIX CTEHIOBBIX MaTEpHUAIIOB IO
TeMaM Kypca.

8.1.1. Ayautopum il IpOBeAeHNUs JIEKIIMOHHBIX 3aHATHI

128 nocaoounvix mecm

OchamieHHocTh: CTOJI NTUCbMEHHBIN — 65 WIT., CTYN ayIuTOpHBIA — 128 WT., Kpeciao ayIuTOpHOE —
1 wr., TpubyHa — 1 wr., TpuOyHa HacrosbHasg — | 1WIT., J1O0CKa HAacTeHHast — 2 wT., komnbiorep 400G1,
N9EBSES — 1 mr., monutop PROLITE TF1734MC-B1X — 1 mr., skpan SCM-4308 — 1 mr., nmpoexTop
XEED WUX6010 — 1 mT., cucrema akyctuueckas Sound SM52T-WH — 8 mr., mutakat — 9 mir.

[lepedyeHb TUIEH3MOHHOTO MporpaMMHoro obecredeHus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, Microsoft Open License, AHTHBHPYCHOE MPOTPaAMMHOC
obecnieuenne Kaspersky Endpoint Security, 7-zip (cBo6oano pacmpoctpansiemoe I10), Foxit Reader
(cBobomHO pacmpoctpansiemoe [10), SeaMonkey (cBobomuno pacmpoctpansemoe I[10), Chromium
(cBoGomHO pacnpoctpansiemoe [10), Java Runtime Environment (cBoGomnHo pacmpoctpansiemoe [10),
doPDF (cBoGomuo pacmpoctpansemoe I10), GNU Image Manipulation Program (cB0oOoaHO
pacnpoctpansiemoe I10), Inkscape (cBobomuno pacmpoctpansiemoe I10), XnView (cBoOOIHO
pacnpoctpansiemoe I10), K-Lite Codec Pack (cBobomHo pacmpoctpansemoe [10), FAR Manager
(cBoGoHO pacnpocTpansemoe [10).

60 nocadounvix mecm

Cron nmucbMeHHbIH — 31 1T., cTyn ayauTopHblil — 60 mT., Kpecno ayauropHoe — 1 mrt., TpuOyHa
HacTosbHas — | mT., JOcKa HamosbHas MoOuiabHas — 1 mT., HOyTOyk 90NBOAO2-VQ1400 — 1 mT.,
npoektop XEED WUX450ST — 1 wt., 3xpan SCV-16904 Champion — 1 mir., nigakat — 5 mrT.

[lepeuenp nMIIEH3MOHHOTO NporpaMMHoro obOecmnedeHus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, AHTuBHpycHOe mporpammHoe obecredenne Kaspersky
Endpoint  Security, 7-zip (cBoGomuHo pacnpoctpansemoe I10), Foxit Reader (cBoOOIHO
pacnpoctpansiemoe [10), SeaMonkey (cBobGomno pacmnpoctpansemoe [I0O), Chromium (cBoGOIHO
pacmipoctpansemoe [10), Java Runtime Environment (cBo6omno pacmpoctpansemoe [10), doPDF
(cBo6oaHO pacnpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsemoe
I10), Inkscape (cBoboaHO pacmpoctpansemoe [10), XnView (cBoboano pacmnpoctpansiemoe I10), K-Lite
Codec Pack (cBoboano pacmpoctpansemoe I10), FAR Manager (cBo6onHo pacnpoctpansiemoe [10)

8.1.2. Ayautopum 1Jisi IpoBeAeHNs MPAKTUYECKUX (CEMUHAPCKHUX) 3aHATHIA

32 nocadoyHwvix mecma

Cron nmucbMeHHBIN — 17 1T., CTyaA ayAUTOpHBIA — 32 WIT., Kpecio ayauTropHoe — 1 mrT., TpuOyHa
HacToJIbHASA — 1 mIT., JOCKa HacTeHHas — 1 mT., mrakaTt — 6 IIT.

[TepekatHas MynbTUMenuiiHas ycraHoBka (HOyTOyk Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); meims nmpoBoanas Genius Laser; mpoektop DLP Texas Instruments VLT
XD600LP; cToiika nepeaBuKHasi METANIMYECKAsi MHOTOSIPYCHAs ).

[lepedyeHr nUIIEH3MOHHOTO TMporpamMmMHOro obecrnedeHusi: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AntuBupycHoe mnporpammuoe obOecrneuenue Kaspersky Endpoint



Security, 7-zip (cBoboano pacmpoctpansemoe I10), Foxit Reader (cBobomno pacmpoctpansiemoe [10),
Sea Monkey (cBoboano pacnpoctpansiemoe 110), Chromium (cBo6onHo pacmnpoctpansemoe [10), Java 8
Runtime Environment (cBo6omno pacnpoctpansemoe I10), do PDF (cBo6oaHo pacnpocrpansiemoe 110),
GNU Image Manipulation Program (cBobGomno pacmpoctpansemoe I10), Inkscape (cBoOOIHO
pacmpoctpansemoe [10), Xn View (cBob6oano pacnpoctpansemoe 110), K-Lite Codec Pack (cBobomHo
pacnupoctpansiemoe [10), FAR Manager (cBo6oano pacmpocrpansemoe 110).

30 nocadounwvlx mecm

Cron mucbMeHHBIH — 16 1wT., cTyn ayautopHsiii — 30 mT., Kpecino ayauropHoe — 1 mrt., TpuOyHa
HacToJbHas — 1 WT., JOCKa HACTeHHas — | WIT., IaKkaTel — 5 IIT.

[lepexatnast mynbTUMeuiiHas ycraHoBka (HOyTOyk Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); meims nmpoBoanas Genius Laser; mpoektop DLP Texas Instruments VLT
XD600LP; croiika mepeaBux)Hasi METaJUTMYECKAss MHOTOSIpYCHasI).

[lepedyeHsr NUIIEH3MOHHOTO TMporpamMmMHoro obecrnedeHus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AntuBumpycHoe mporpammuoe obecneuenue Kaspersky Endpoint
Security, 7-zip (cBoboxno pacmnpoctpansemoe I10), Foxit Reader (cBo6oano pacnpoctpansemoe I10),
Sea Monkey (cBo6oano pacnpoctpansiemoe [10), Chromium (cBo6omHo pacnpoctpansemoe [10), Java 8
Runtime Environment (cBo6oano pacmpoctpansemoe [10), do PDF (cBo6onno pacnpoctpansiemoe I10),
GNU Image Manipulation Program (cBoGomno pacmpoctpansiemoe [10), Inkscape (cB0OOIHO
pacnpoctpansiemoe 110), Xn View (cBoboano pacmpoctpansemoe 110), K-Lite Codec Pack (cBoGonno
pacmpoctpansiemoe [10), FAR Manager (cBo6oano pacnpoctpansiemoe 110).

28 nocaooumnvix mecm

Croust mucbMeHHBIA — 15 WT., CTyn ayAUTOpHBIA — 28 IIT., Kpeciao ayAuTopHoe — 1 mr., TpuOyHa
HacToJpHas — | WT., Tocka HacTeHHas — | wWT., IIakaT — 5 mrT.

[lepexatnast mynbTHUMeuitHas ycraHoBka (HOyTOyk Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); mbiub npoBonHas Genius Laser; mpoexktop DLP Texas Instruments VLT
XD600LP; crolika nepenBrKHAsT METALTUYECKAst MHOTOSIPYCHAs ).

[lepeyeHp NUIIEH3MOHHOTO MporpamMMmHoro obecnedenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AntuBupycHoe mnporpammuoe obecreuenue Kaspersky Endpoint
Security, 7-zip (cBoboxno pacnpoctpansemoe I10), Foxit Reader (cBob6oano pacmpoctpansemoe I10),
Sea Monkey (cBob6oano pacrpoctpansemoe [10), Chromium (cBobomHo pactpoctpansiemoe [10), Java 8
Runtime Environment (cBo6oano pacmpoctpansemoe [10), do PDF (cBoGoano pacnpoctpansemoe [10),
GNU Image Manipulation Program (cBoGoano pacmpoctpansiemoe I10O), Inkscape (cBoGomHO
pacnpoctpansiemoe I10), Xn View (cBoGonHo pacnpoctpansemoe [10), K-Lite Codec Pack (cBo6oaHO
pacmpoctpansiemoe [10), FAR Manager (cBo6oano pacnpoctpansiemoe [10).

8.2. [lomeeHns 111 CAMOCTOSATENbHOI 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 miT.,
APM yuebnoe ITIK (Monutop + cucremnsiii 610k) — 14 mr. Joctyn k cetu «HTepHET», B AIEKTPOHHYIO
WH(pOPMAITMOHHO-00Pa30BATENHHYIO Cpely Y HUBEPCUTETA.

[lepedyeHb TUIIGH3MOHHOTO TporpaMMHoro obecreuenusi: Microsoft Windows 10 Professional,
Microsoft Office 2016 Professional Plus, antuBHpycHOe mporpamMmMuoe obOecneuenue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHO pacnpoctpansemoe [10), Foxit Reader (cBoGogHO
pacmpoctpansiemoe [10), Foxit Reader (cBobomuno pacmpoctpansemoe I10), SeaMonkey (cBoOomHO
pacapoctpansiemoe I10), Chromium (cBobomno pacmpoctpansemoe I10), Java Runtime Environment
(cBobomHo pacmpoctpansemoe [10), doPDF (cBobomno pacmpoctpansemoe I[10), GNU Image
Manipulation Program (cBo6oano pacnpoctpansemoe I10), Inkscape (cBobGoaHO pacmpocTpaHsemoe
I10), XnView (cBobomno pacmpoctpansemoe [10), K-Lite Codec Pack (cBobGomHo pacmpoctpansemoe
I10), FAR Manager (cBo6oano pacmpoctpansemoe [10).

2. OcHaIeHHOCTh TTOMEIIEHUS I CaMOCTOSTEIbHOM paboThl: 17 mocamodHbix MectT. Jlocka s
nuchbmMa Mapkepom — 1 mT., paboune MecTta cTyneHTOB, obopynoBannblie IIK ¢ moctymom B ceTh
VYHuBepcurera — 17 mT., MyabTUMeIuiHbIN TipoekTop — 1 mT., APM npenomaBatenst Ay paboThl €



MyJbTEMEANA — | mT. (CHCTEMHBIA OJIOK, MOHUTOPBI — 2 MIT.), cTod — 18 mT., ctyn — 18 mT. JocTym k
cetu «VIHTEpHET», B ANEKTPOHHYIO HH(POPMAIMOHHO-00Pa30BaTEIbHYIO Cpeay Y HUBEPCHUTETA.

[lepedyeHpb UIEH3MOHHOTO MporpaMMHoro obecredeHus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, anTtuBHpycHOe mporpammHoe obecrieuenne: Kaspersky
Endpoint  Security, 7-zip (cBoGomno pacnpoctpansemoe I10), Foxit Reader (cBoOOmHO
pacnpoctpansiemoe I10), Foxit Reader (cBobomHOo pacmpoctpansemoe [10), SeaMonkey (cBOOOIHO
pacmpoctpansemoe [10), Chromium (cBoGomno pacnpoctpansemoe I10), Java Runtime Environment
(cBobGomuo pacmpoctpansiemoe [10), doPDF (cBoGomuo pacnpoctpansiemoe I10), GNU Image
Manipulation Program (cBo6omno pacmnpoctpansiemoe [10), Inkscape (cBOOOIHO pacrpocTpaHsemMoe
I10), XnView (cBobomgHOo pacmpocrtpansemoe I10), K-Lite Codec Pack (cBobGomHo pacmpoctpaHsiemoe
I1O), FAR Manager (cBo6oaH0 pactpoctpansemoe [10).

3. OcHaleHHOCTh TOMEUICHUS [UIS CaMOCTOATENbHOM paboTsl: 16 mocamounsix mect. Cton
KOMITHIOTEPHBIA JIJIs CTYACHTOB (THM 4) - 3 IIT., CTOJI KOMIBIOTEPHBIN I CTYACHTOB (THN 6) - 2 IIT.,
CTOJI KOMIIBIOTEPHBIN JUIsl CTYAeHTOB (Tum 7) - 1 wT., Kpeciio npenogasarens (CeTka, LBET YepHbli) - 17
IIT., JOCKAa HamojbHas MOOWIbHas Oenast MarHUTHO-mapkepHas «Magnetoplan» 1800Mmx1200MMm - 1
mt., MoHOOJOK Lenovo M93Z Intel Q87 - 17 wr., mmakat - 5 mT. Joctynm k cetn «HTEepHET», B
ANEKTPOHHYIO0 HH(DOPMALIMOHHO-00pa30BaTENIbHYIO Cpely Y HUBEPCUTETA.

[lepedyeHp nHMIEH3MOHHOTO mporpamMmmHoro obecmeuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, antuBupycHoe nporpammuoe odecriedenne: Kaspersky
Endpoint  Security, 7-zip (cBobomHO pacnpoctpansiemoe I10), Foxit Reader (cB0oGOIHO
pacnpoctpansiemoe I10), Foxit Reader (cBobomHOo pacmpocrpansemoe I[10), SeaMonkey (cBOOOIHO
pacnpoctpansiemoe I10), Chromium (cBoGoano pacmpoctpansiemoe I10), Java Runtime Environment
(cBobomHo pacnpoctpansiemoe [10), doPDF (cBoGomuo pacnpocrpansemoe I10), GNU Image
Manipulation Program (cBo6oano pacnpoctpansemoe I10), Inkscape (cBobGoaHO pacmpocTpaHsemoe
[10), XnView (cBo6omno pacmpoctpansiemoe [10), K-Lite Codec Pack (cBobomHo pacmpoctpansemoe
I10), FAR Manager (cBoboano pacmpoctpansemoe I1O), Cisco Packet Tracer 7.1 (cBob6oano
pacmpoctpansiemoe I10), Quantum GIS (cBobGomno pacnpoctpansemoe I[10O), Python (cBoGomHO
pacnpoctpansiemoe I10), R (cBoboano pacnpoctpansemoe I10), Rstudio (cBoOonHO pacnpocTpaHsiemoe
[10), SMath Studio (cBo6omHo pacmpoctpansemoe [10), GNU Octave (cBOOOJHO pacmpocTpaHseMoe
I10), Scilab (cBo6oano pacnpoctpansemoe I10).

4. YuTtanbHbIC 3aJIbL:

OcHaleHHOCTh: KOMIIBIOTEpHOE Kpecio 7875 A2S — 35 mir., cTos KOMIbIOTEpHBIM — 11 mT., Mo-
HoOnok Lenovo 20 HD - 16 wT., nocka HacteHHas 6enast - 1 wt., morutop XK Philips - 1 mT., MoHHTOp
HP L1530 15tft - 1 wrT., 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 .

[lepeueHpb JNUIEH3MOHHOTO MPOTPaMMHOI0 oOecredeHus: ABTOMATU3UpPOBaHHAs WH(OpPMAIHOH-
HO-Oubnmoreynas cuctema (AUBC); MARK-SQL, Upbuc, nocryn B Uutepuet; Microsoft Windows 7
Professional; Microsoft Office 2007 Professional Plus; AHTHBHpyCHOE MpOTpaMMHOE OOECTICUCHHE
Kaspersky Endpoint Security.

5. UuranpHbli 3ai:

Ocnamennocts: anmnapat Xerox W. Centre 5230- 1 wr., ckanep K. Filem - 1 mrT., konupoBains-
HbIHM anmapart - 1 wr., kpecino — 521AF-1 wrt., monutop XK HP22 - 1 wr., morutop XK S.17 - 11 .,
npuntep HP L/Jet - 1 mr., cuctemusiit 6moxk HP6000 Pro - 1 mt., cucremusiii 610k Ramec S. E4300 —
10 mt., ckanep Epson V350 - 5 mrt., ckanep Epson 3490 - 5 ., cron 160x80%72 - 1 mr., cryn 525
BFHO30 - 12 mr., mkad xatanoxubii - 20 mr., ctyn «Komobay -22 mrT., cron 80x55%72 - 10 .

6. UutanbHbIN 3211

Ocnamennocth: kHKHBIN mkad 1000%3300x400-17 mT., cton, 400x180 Turanuk «Pico» -
1 mit., cTON MUCHMEHHBIH ¢ TyMOol — 37 mT., kpecno «Cannes» yepHoe - 42 mT., Kpeclo (KpeMoBoe) —



37 mt., Tenesuzop 3DTV Samsung UESSSOAT - 1 mr., Monutop Benq 24 - 18 mr., nudposoit K-
tpancuBep TAIDEN - | mr., mynsT st npe3entanuii R700-1 mt., mono6mok Lenovo 20 HD - 19 mr.,
ckanep Xerox 7600 - 4. Ilepedyens TUIIEH3MOHHOTO MPOrPAMMHOTO oOecTieyeHus: ABTOMaTU3HPOBAH-
Hasg uHopMmannonHo-Oubmoreunas cucrema (AUBC); MARK-SQL, Hpbuc, moctyn B HHTepHer;
Microsoft Windows 7 Professional; Microsoft Office 2007 Professional Plus; AaTuBHpycHOE mporpaMm-
Hoe obecnieuenue Kaspersky Endpoint Security.

8.3. [loMemieHus AJis1 XpaHeHUs U NPOPUIAKTHYECKOT0 00CTyKUBAHUS 000PY/10BAHUS

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

OcCHaIIIEHHOCTh: TIEPCOHAIBHBINA KOMITBIOTEp - 2 TIT. (HOCTYyI K ceTu « HTepHeT»), MOHUTOp - 4 1IT.,
CETEeBOM HAKOMUTENb - | INT., UCTOYHHUK OecriepeOOWHOr0 MUTaHWs - 2 IIT., TEJIEBU30p IUIa3MEHHBIN
Panasonic - 1 wr., Touka Wi-Fi - 1 mir., nasuieHast cranuys - 2 IT., Apeiib - 5 1mT., nepdoparop - 3 mir.,
Ha0Op MHCTPYMEHTA - 4 TMIT., TECTep KOMITBIOTEPHOMN CETH - 3 MT., OAJUIOH CO CXKAThIM T'a3oM - | miT., macra
TEIUIONPOBOAHAA - | WIT., mbutecoc - 1 MmT., paguocTaHys - 2 mWT., cTol — 4 mT., TyMOa Ha Kojecukax - 1
IIT., TOJICTABKa HA KOJIECUKaxX - 1 mT., mkad - 5 mr., kpecio - 2 mrT., tectauna Alve - 1 mir.

IlepedyeHb THIIEH3MOHHOIO IporpaMMHoro obecreuenusi: Microsoft Windows 10 Professional,
Microsoft Office 2016 Professional Plus, antuBHpycHOe mporpamMuoe obOecneuenue: Kaspersky
Endpoint  Security, 7-zip (cBobomHO pacnpoctpansiemoe I10), Foxit Reader (cB0oGOIHO
pacnpoctpansiemoe I10), Foxit Reader (cBobomHOo pacmpocrpansemoe [10), SeaMonkey (cBOOOIHO
pacnpoctpansiemoe I10), Chromium (cBoGoano pacmpoctpansemoe I10), Java Runtime Environment
(cBobomHo pacnpoctpansiemoe [10), doPDF (cBobGomuo pacmpoctpansemoe I[10), GNU Image
Manipulation Program (cBo6omuo pacmpoctpansemoe [10), Inkscape (cBoOomHO pacmpocTpaHsiemoe
I10), XnView (cBoGomHO pacmpocrtpansemoe I10), K-Lite Codec Pack (cBobGomHO pacmpoctpaHsiemoe
I10), FAR Manager (cBoGosiHO pacmpocTpansemoe [10).

2. lleHnTp HOBBIX MHGOPMAITMOHHBIX TEXHOJIOTHI U CPECTB OOyUEHUSI:

OcCHaIeHHOCTh: CTOJ - 5 MWT., CTyad - 2 MT., Kpecao - 2 mT., mKad - 2 MT., NepCOHATbHBIN
KoMmbploTep - 2 wT. (moctyn k cetu «MHTepHeTr»), MoHurop - 2 wmT., MOY - 1 mr., Tecrep
KOMITBIOTEPHOM CeTH - 1 mIT., GAJIJIOH CO CXKAaThIM Ta3oM - | MIT., IIypymnoBepT - 1 miT.

[lepedyens nuieH3MOHHOTO TporpamMmHoro obecneuenus: Microsoft Windows XP Professional,
Microsoft Windows 7 Professional, Microsoft Office 2007 Professional Plus, anTHBHpyCHOE
nporpammuoe obecnieuenne: Kaspersky Endpoint Security, 7-zip (cBoOoaHOo pacmpoctpansemoe [10),
Foxit Reader (cBoGomno pacmpoctpansemoe I10), Foxit Reader (cBob6omno pacmpoctpansemoe [10),
SeaMonkey (cBoGoano pacmpoctpansiemoe [10), Chromium (cBoGoano pacmpoctpansiemoe [10), Java
Runtime Environment (cBo6oano pacmpoctpansemoe [10), doPDF (cBo6onno pacmpoctpansemoe 110),
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 pacnpoctpansiemoe [10).

3. LleHTp HOBBIX HH(OPMALIMOHHBIX TEXHOJIOTHNA U CPEJICTB O0YUCHUS:

OcHallleHHOCTh: CTON - 2 WIT., CTyad - 4 wT., Kpecno - 1 mwrT., mkad - 2 mT., NepcoHaIbHBIN
KommbioTep - 1 mr. (goctyn k cetu «MHTepHeT»), Beb-kamepa Logitech HD C510 - 1 mT., KonoHKu
Logitech - 1 ., Tectep komnproTepHO# ceTr - 1 wT., Apenb - 1 wr., TenedoH - 1 mr., Habop PyUHBIX
WHCTPYMEHTOB - | mIT.

[lepeueHp AHMIIEH3MOHHOTO HporpaMMHoro obOecneudenus: Microsoft Windows 7 Professional,
Microsoft Office 2016 Professional Plus, antuBUpycHOe mporpammHoe obOecneuenue: Kaspersky
Endpoint  Security, 7-zip (cBobGomuHo pacnpoctpansemoe I10), Foxit Reader (cBoGOaHO
pacupoctpansiemoe I10), Foxit Reader (cBoGomHo pacmpoctpansemoe [10), SeaMonkey (cBOOOIHO
pacmpoctpansemoe [10), Chromium (cBoGomno pacnpoctpansemoe I10), Java Runtime Environment
(cBobomno pacmpoctpansiemoe I10), doPDF (cBobomno pacmpocrpansemoe I10), GNU Image
Manipulation Program (cBoGoaHo pacmpoctpansiemoe I10), Inkscape (cBoGomHO pacmpocTpaHseMoe
[10), XnView (cBobomgHOo pacmpoctpansemoe I10), K-Lite Codec Pack (cBobGomHo pacmpoctpaHsiemoe
I10), FAR Manager (cBo6oano pacmpoctpansemoe [10).



8.4. J/IuueH3noHHOE MPOrpaMMHoOe obecrieyeHue:
1. Microsoft Windows 10 Professional.

2. Microsoft Windows 8 Professional.

3. Microsoft Office 2016 Professional Plus.
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