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Pabouasi nporpaMmma qucuMiuinHbl «[ wapoa’poMexaHruKa M TEIIOMacCOOOMEH» pa3paboTaHa:

- B cootBercTBUM C TpeboBanusiMu ®I'OC BO — OakanaBpuaT MO HAmpaBJIEHUIO IMOATOTOBKH
«15.03.04 ABromaTuzanus TEXHOJOTHMYECKUX MPOLECCOB U MPOU3BOJICTBY, YTBEPKIACHHOTO MPUKA30M
Muno6puayku Poccun Ne 730 ot 09.08.2021r.;

- HA OCHOBaHMM Yy4eOHOro IUIaHa OakajgaBpuaTa IO HampaBleHHI0 moarotoBku «15.03.04
ABTOMaTH3alMs TEXHOJOTMYECKUX TIPOIECCOB M IMPOU3BOJCTBY  HANpaBICHHOCTh  (MPOoduIib)

«ABTOMaTH3aIMS TEXHOJIOTHUECKUX MPOIIECCOB U MPOU3BOACTB B HeprerazonepepadboTKe».

CocTaBuTeNb ngouent Msanos I1.B.

PaGouasi mporpamMma paccMoTpeHa U o0100peHa Ha 3aceqaHuM Kadeapbl aBTOMaTH3AlUU

TEXHOJIOTUIECKHX TporieccoB u mpon3BoacTB ot 31.08.2021 r., mpoTtokon Ne 1.

3aBenyronuii kageapoit

I.T.H. Baxunu B.1O.
Pabouas nporpamma corJjiacopaHa:
Havanpuuk otnena
JUIEH3UPOBAHUS, AKKPETUTAIIUN U
KOHTPOJISI KauecTBa 00pa3oBaHUs 1O.A. lybpoBckas

HavansHuk oTena METOAMYECKOTO
obecrieueHurs yueOHOTo mporiecca K.T.H. A.1O. PomanunkoB



1.IEJIA U 3AJAYM JUCHOUTIINHBI

Lenb MUCHUTUIMHEL:

- OCBOCHHUE CTYJCHTAMH TECOPETHYCCKHX MPEJCTABICHUN U MPUOOPETEHNE MPAKTUYECKOTO OIBITa
WHXEHEPHBIX PacuyeToB, HEOOXOIUMBIX [UIsl OMpPEAENICHUSI OCHOBHBIX MapaMeTpOB, XapaKTEPU3YIOLIUX
3aKOHOMEPHOCTH TOBEACHHUS TEKYIIUX Cpel, BbIPA0OTKA HABBIKOB MPAKTUYECKOTO HCIIOJIb30BAHUS
CIPaBOYHON, HOPMATUBHOM, MaTEHTHOW M HAyYHO-TEXHUYECKOU JINTEPATYpPhI JUIsl PEIIeHUs KOHKPETHBIX
WHXXEHEPHBIX 3a/1a4.

OCHOBHBIMU 3a7Ja4aMi AUCHUILTUHBI SBIISIOTCA:

- BripaboTtaTh y CTyIEHTOB IpaMOTHOE MpeACTaBiIeHHE OO0 OCHOBAaX MEXaHUKU U OCHOBHBIX
3aKOHAX TUAPOCTATHKHU U TUAPOIUHAMUKH;

- MOJYYUTh HaBBIKM BBIMOJHEHUS TUAPABIMYECKUX PACUETOB, & TAKXKE HCIIOIB30BAHUE UX IPU
OpraHu3aIi TEXHOJIOTHYECKUX MPOLIECCOB;

- MOTHBAITUU K CAMOCTOSITEIIbHOMY TOBBIIICHUIO YPOBHS MPO(PECCHOHATBHBIX HABBIKOB B 00JIACTH

BBIOPAHHOM CHEIMAIBHOCTH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucnunnuna «'mapoa’dpomMexaHuka M TEIJIOMAacCOOOMEH» OTHOCHUTCSA K 4acTH, (hopMUpyeMoit
YY9acTHUKAMH  OOpa30BaTeIbHBIX OTHOIICHWH, OCHOBHOW TpOodeCCHOHATBHOW 00pa3oBaTeIIbLHOM
MpOrpamMMbl MO HampaBieHUIO MOATOTOBKU «15.03.04 ABTOomMaTu3alusl TEXHOJOTMYECKUX IMPOIECCOB U
IIPOM3BOJICTB»  HAIPaBJIEHHOCTb (Ipoduiib) «ABTOMATH3alUsl TEXHOJOTMYECKUX IPOLIECCOB U
MIPOU3BOJICTB B METAJLTYPTUUYECKOM MPOMBIIINIEHHOCTU» U U3y4aeTcs B 4,5 cemecTpax.

[IpenmecTByOmMMUMH  KypcaMH, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyercs JUCIUILINHA
«'uppoaspoMexaHmKa U TEIJIOMAacCOOOMEH», ABIAIOTCA «Du3nkay, «Xumusy, «MaTeMaTHKa.

Huctunnuna «'uapoa’poMexaHuka U TEMJIOMACCOOOMEH» SBISETCS OCHOBOIOJIATAIOIICH IS
M3Yy4YEHUs CIEIYIONINX AUCIHUIUIHH: « TeXHOIOrn4ecKre mpoIecchl aBTOMaTU3UPOBAHHBIX ITPOU3BOJICTB B
Hedrerazonepepaborke», «PeakTopHOE 000OpyaAOBaHHME B Ipolieccax HedrerazonepepaboTKn,
«HacocHo-koMIipeccopHoe 000pyI0BaHUEY.

3. MIIAHUPYEMBIE PE3YJIbTATbI OBYYEHMUS 1O JUCHUIIJIMHE, COOTHECEHHBIE
C INIAHUPYEMBIMH PE3YJIbTATAMHU OCBOEHHUS OBPA3OBATEJBHOM
INPOI'PAMMBI

[Tponiecc m3yueHust nuctMIUIMHBL «[ Mapoa’poMexaHuka U TEIIoMaccoOOMEH» HalpaBlIeH Ha
(hopMHpPOBaHUE CIETYIOMIMNX KOMIETCHIIUH)!

dopmMupyeMble KOMIIETCHIHU

KO}I N HAMMCHOBAHME HHAMKATOPA

Conepaxanne Kox AOCTHKEHUS] KOMIIETeHIIUH
KOMIIeTeHIUH KOMIIeTeHIIUH
CrniocoGeH npoBOIUTh I[IKC-2.3. 3Haer mnpuemMbl W METOABI MPOBEACHUS
PEINPOEKTHOE oOciieioBaHUsT 00BEKTa aBTOMATH3AIMM MPUMEHHUTEIHHO
oOcreoBaHue K He(drerazonepepaboTke
TEXHOJIOTUYECKOTO [IKC-2.4. YMmeer paccUuThIBaTh TEXHUKO-3KOHOMUYECKHE
mporiecca Kak 00beKTa TKC-2 MOKa3aTesH OCHOBHBIX u BCITOMOTATEIIbHBIX
yIIpaBJICHUS TEXHOJIOTUYECKUX MPOIIECCOB HeTerazonepepadoTku
[IKC-2.7. Bnageer HaBbIKaMH pacueTa TEXHHUKO-
HKOHOMHYECKUX nokasarenen OCHOBHBIX u
BCIIOMOTaTeNIbHBIX TEXHOJIOTUIECKUX MIPOLIECCOB

HedTerazonepepaboTKu




4. CTPYKTYPA U COAEP KAHUE TUCIHHUIIJINHBI
4.1. O0beM IUCHUIIHHBI U BUbI y4eOHOH padoThI
OO6mmast Tpy10EMKOCTh Y4€OHOM TUCIUILIMHBI COCcTaBisAeT 4 3au€THhIX equHulbl, 144 ak. Jaca.

Bup y4yeOHoii padoThI Bcero ak. yacos AK. Zacu 1o ceMec5T pam
AynutopHasi padoTa, B TOM YHcJIe: 68 68 -
Jlexumnm (JI) 34 34 -
[TpakTnueckue 3anstus (113) 34 17 -
JlabopaTtopHsie padoTsr (JIP) 17 17 -
CamocrositesbHas padora cryaentos (CPC), B 76 40 36
TOM 4HCJIe:
[ToaroroBka K JIEKIIUSM 8 8
[ToaroToBKa K MPaKTUICCKUM 3aHSATUSIM 9 9
IToaroroBka K J1abopaTopHbIM paboTam 17 17
BrimonHenne KypcoBoii paboThI 36 - 36
IToaroroBka k nudd. 3auety 6 6 -
Ipome:kyrounasi arrectanusi — qudd. 3auer (J13) 13, KP 13 KP
OO0mas TPy10eMKOCTh THCIIHIITHHBI
aK. vac. 144 108 36
3a4. eJl. 4 3 1

4.2. Cogepxanue TUCUUIIMHBI

Y4eOHBIM MJIaHOM MIPEYCMOTPEHBI: JIEKIUH, IPAKTUUYECKHUE 3aHSTUSL, Ja00paTOpHbIe padOThI U

CaMOCTOATCIIbHaA pa60Ta.

4.2.1. Pasznesbl TUCHUIIMHBI U BUABI 3aHATHH

Buapl 3anaTuii
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Pazgen 1 «CraTtuka »KUJIKOCTEH U Ta30B)» 22 6 2 2 12
Paznen 2 «OcHOBHBIE 3aKOHBI TUAPOIUHAMUKHI 56 10 4 8 34
Pazpnen 3 «creueHue XUAKOCTEH B Ta30B» 6 2 - - 4
Paznen 4 «Ilepenava temiia TEMIOMPOBOAHOCTHIO 14 4 2 2 6
Pasnen 5 «KOHBEKTUBHBII TEIIZIOOOMEH 15 4 3 2 6
Paznen 6 «TenmnooOMeH U3ITydeHHEM) 13 2 2 3 6
Paznen 7 «CrnoxHBIH TEIITIO0OOMEH, MacCONIEPEHOC) 18 6 4 - 8
Hroro: 144 34 17 17 76




4.2.2. Conep:xkanue pa3iejoB THCHUILINHBI

HaumeHnoBanue
pa3nena
JUCHUIIINHBI

Coaep:xanue JeKIMOHHBIX 3aHATHI

TpyaoemMkocTb
B aK. yacax

CraTHka KUIKo-
CTEH U razoB

Conepxxanne yueOHOro Kypca. CTpoeHHe KUJIKOCTEH U
ra3oB C MMO3UIUH COBpeMeHHOH (u3uku. CKUMaeMbIe U
HEC)KMMaeMble  (KallelbHblE) KHUAKOCTU.  3aKOHBI
00BEMHOr0  CXaThsi U  TEIUIOBOTO  pacCIIUpPEHUS
JKUJKOCTEH W ra3oB. I[IIOTHOCTH, yAENbHBIA BeC,
ylnenbHbld 00beM. MeanbHble U peaibHble KUAKOCTH.
3akoH BHYyTpeHHero TpeHusi HproTtona. BsizkocTh
KUIOKOCTEH W ra3oB. ['a3oBple 3aKOHBI. YpaBHEHHUE
razoBoro cocrosiuus. IlapameTpbl ra3oBOM CMeECH.
I'mapocTaTuyeckoe naBieHUE B TOUYKE U €r0 CBOMCTBA.
OcCHOBHBIE ypaBHEHHUs CTaTHUKHU >KHIKOCTEH W Ta30B.
CooOmraromuecss cocyAbl M paBHOBECHS B HHUX
kuakocted W ra3oB. CrarWka JBIMOBOM  TPYOBI.
W3mepenue naBneHus: COOOMIAIOUIUMUCS COCYAaMHU.
N30bITOYHOE  NaBleHHWE,  Pa3pekKCeHHE,  BaKYyM.
Enunuue usmepenus nasinenus. 3akoH Ilackansa. Cuna
JABJICHUS >KUIKOCTH Ha TUIOCKYIO UM KPUBOJIMHEHHYIO
CTEHKHM. 3akOH Apxumena U  IJaBaHHE  Tell.
OTHOCHTENbHOE PAaBHOBECUE JKUIKOCTEH. Y eiabHas
SHeprus kujiKocted. Harmopsl nokosiencs xuaKoCcTH.

OCHOBHBIE 3aKOHBI
THJIPOIMHAMUKH

OcHoBHblE TOHATHS TUAPOAMHAMUKH. CKOpPOCTH U
pacxon KUAKOCTEN " ra3oB VYpaBHeHHUS:
HEpa3pbIBHOCTH, JIBWKEHHUS WJCAIBbHOM KHUIKOCTH
Diinepa, ABUKeHUs BA3KOM »kuakoctu Haswpe-Crokca.
OO6miee ypaBHEHHE JHEPrUU JUIsl TOTOKA CIUIONIHOM
KUAKOCTU.  YpaBHEHHE DHEPrMM s IIOTOKa
HEC)KMMAEeMOW  KUJIKOCTU. YpaBHeHUE bepHymim.
Jlnarpammbl HanopoB. Pexumbl OBUKEHHS KUIKOCTH.
Bunel ruppaBnnueckux — conmporuBieHuil.  [lorepu
Hamopa Ha TpeHue. MeCTHblE THIPaBIMYECKUE
COTIPOTHUBIICHUS U UX PACUET.

Knaccudpukanus  tpybonpoBooB. ['mapaBiauyecku
KOpPOTKHE M JJuHHBIE TpyOompoBonbl. IlpocTeie u
CIIO’KHBIE TPyOOIIPOBOIBI, Coenunenne
TpyOOTIPOBOIOB. O06001eHHbIE rapamMeTphbl
TpyOOIpPOBOIOB. OcHoBBl ~ pacuera CIIOXKHBIX
TpyOOIIpoBOJ0B. TpyOONpPOBOEI ¢ HACOCHOMN MOJayueH.
Hamnopnas XapaKTepUCTHKA TpyOomnpoBoJa.
HeycranoBusieecs HaImopHoe JBUKEHHE B
Tpybonposoaax. ['uapasnuueckuit yaap.

10

Hcteuenune
JKUJIKOCTEH M Ta30B

Hcreuenne KUAKOCTHM Yepe3 OTBEPCTHS B TOHKOMU
crenke. Koapduuuentsl ucreuenus. Vcreuenue mnon
ypoBeHb.  [loka3zarenun  ucreuenus.  Mcreuenue
KHUJIKOCTH uyepe3 Hacaaku. Ocolble cydyad UCTEUEHHs
KUJIKOCTH. VIcTeueHue ra3oB NpH MajblX M OOJBIINX
nepenagax  AasieHus. Kputuueckue  mapaMmerpsl
UCTEUYCHHUS ra30B.




HaunMmeHoBaHHue
pasaenaa
JTUCIHHUIINHBI

Conep:xanue JeKIHMOHHBIX 3aHATHI

TpynoeMkocTh
B aK. yacax

IIepenauda rermna
TEIUIONPOBOJHOCTb
10

®u3nyueckue OCHOBBI W 3aKOHBI MEpeJaud TeIIOThI
TEIJIONMPOBOAHOCTHIO. TemmeparypHoe moJie, TpaJueHT
temriepaTypbl. CralnudoHapHble W  HeECTallMOHApHbBIE
MPOIIECCHI TEIJI000OMEHa.

Koadpdunment TETUTOTIPOBOHOCTH. Hudde-
pEHIIMATLHOE  ypaBHEHUE  TEIUIONMPOBOJHOCTH IS
OJIHOMEPHOTO  CTAI[MOHAPHOTO  TEIJIOBOTO  MOTOKA.
Pemenue 3a1a4 TenI0npOBOAHOCTH I MHOT'OCJIOMHOM
IJIOCKOM  CTEHKHM C  y4E€TOM  TeMIIepaTypHOM
3aBUCUMOCTH KO3 (DHIMEHTA TeTIONPOBOTHOCTH.

KoHBeKTHUBHBIN
TEII000MEH

OOmue cBeneHUS O KOHBEKTUBHOM TEIUIOOOMEHE.
Maremaruueckoe OIHCcaHue KOHBEKTHBHOT'O
termooOmena.  [IpuMenenwe Teopum MOMOOMS K
WCCIIETOBAaHHIO KOHBEKTUBHOT'O TEII000MeHa.
Temootaadya nmpu cBOOOAHONW KOHBEKIMHU. PacuerHbie
3aBHUCHUMOCTH KOHBEKTHBHOI'O TEINIOOOMEHA B OOJIBILIOM
oObeme. TemnooOMeH CcBOOOAHONW KOHBEKLMEH B
orpannuyeHHOM oObeme. KOHBEKTHBHBIN TemI000MeH
MpH  BBIHY)KIECHHOM  JIBIDKCHHH  TEIUIOHOCHTEIIS.
Pacuetnblie 3aBUCHMOCTHU TUISE oTpeeTICHUs
KOX(PHUIIMEHTOB TEIUIOOTAAYH MPH JBUKECHUU TTOTOKOB
B KaHasaxX. TernnooOMeH Npyu BHELITHEM OOTEKaHUHU Tell.
[Ipomiecc kureHUST W CTPYKTypa TMapOKUIKOCTHOTO
NOTOKa B maporeHepupymoueit Tpyoe. Koadduuuments
TETUIOOTIa4yH TTpH KutieHuH. [1y3pIpbKOBOE 1 TNIEHOYHOE
kunenue. Konpencauus. Koapduumenrta remnoornauu
IpH KOHJICHCAIINH.

TerutooOMeH
U3Ty9YCHUEM.

3aKOHBl H3IYYEHUS] HUJCANbHBIX W PEAIbHBIX Tell.
CBoiicTBa W XapakTepUCTUKH Ten u cpen. Pacuer
TeruiooOMeHa M3JIydeHHeM. TeriooOMeH H3ITy4eHHEeM
MEXKY ABYMSI CEPbIMU MOBEPXHOCTAMHU, PA3AECICHHBIMU
Tydenpo3payHoi cpemoil. TermooOMeH u3TydyeHUuEM
NPy HAIMYKUUA SKpaHOB. TemiooOMeH MEXIy razoM u
OKpYKarolUMHU €ro CTEHKaMH. TennooOmeH
H3Ty4YCHUEM MEXITY JIBYMSI MMOBEPXHOCTSIMHU,
pa3AeNeHHbIMU MOTJIOMAKIIUM Ira30M.

CI10XKHBIHI
TEII000OMEH.
Macconepenoc

CoBmecTHOE neiicTBre HECKOJIBKUX BUJIOB
TermI000MeHa, Teionepenaya  TerJa MEXTy
MOJIBUKHBIMH CpPEellaMH uepe3 pasfeiisionIyl0 CTeHKY,
COBMECTHas  Mepefaya  TemjIo  KOHBEKIHMEH |
n3nydeHueM. TeruioBas wuzonsuus. MHTeHcupukanus
terioooMena. OOmMe cBeJeHHs O HECTallMOHAPHOM
TEI000MeHe. Knaccudukamms TETII000MEHHBIX
anmapatoB. OCHOBBI ~ pacueTa TEIUIOOOMEHHUKOB.
OCHOBBI TEIJIOBOTO pacdyeTa M BHIOOpa HarpeBaroIINX
YCTPOMCTB.

Hroro:

34




4.2.3. IlpakTn4yeckue 3aHATHS

Ne . TpynoeMkocTh
u/n Paznennt TeMaTuKka NPAKTUYECKUX 3AHATUI B aK. yacax
®du3nyecKue CBOMCTBA KUJIKOCTH. ['a30Bbie 3aKOHbI OCHOBHOE
1 Pasnen 1 2
ypaBHEHUE THJIPOCTATUKU
2 Paznen 2 |I'maponunamuka. [lotepu Hamopa. 4
3 Paznen 4 |TemnonpoBogHOCTH 2
4 Pasnen 5 |Temioormaua 3
5 Paznen 6 |JIyuucTsiii TeruiooOMeH 2
6 Pazgen 7 |Temmonepenaua 4
Hroro: 17
4.2.4. JlabopaTopHble padoThI
Ne . TpynoeMkocTh
u/n Pazpnennt TemaTnka NPaKTHYECKUX 3aHATHI B aK. Yacax
1 Pasnen 1 |M3yueHue rujpoCcTaTMUECKOro AaBICHUS 2
2 Pazgen 2 |IloctpoeHue nuarpaMmbl HAIIOPOB 2
4 Pasnen 2 Onpenenenne MOTeps HAoOpa Ha TPEHHUE TIPH BUKCHUH 2
YKUJKOCTH B HATOPHOM TPYOONPOBOIE
5 Paznen 2 |Onpenenenue k03P PUIIMEHTOB MECTHBIX CONTPOTHUBICHHIMA 2
6 Paznen 2 |[locTtpoeHue XapakTEPUCTUKHA CETH 2
7 Paznen 4 |Omnpenenenue KkodPPuIeHTa TEIUIOMPOBOAHOCTH 2
8 Paznen 5 |Omnpenenenue ko3 QuIiieHTa TEooTIauu 2
9 Paznen 6 |OmnpeneneHue CTENEHU YEPHOTHI MaTepuania 2
10 | Pa3gen 1-7 |3ammra 1abopaTopHBIX paboT 1
Hroro: 17
4.2.5. KypcoBblie pa6oThl (IPOEKThI)
Ne ni/m TemaTHKa KypcOBbIX padoT (MIPOEKTOB)
1. Pacuer 1 BbIOOp TEMII000MEHHOTO anmnapaTa
2. Pacuer u BE16Op puboiinepa
3. Pacuer u BBIOOD amnmapara BO3IyITHOTO OXJIAXKICHUS
4, Pacuer u BbIOOp rpagupHu
5. Pacder u BEIOOp KOT/IA-yTHIIH3ATOPA

5. OBPA3ZOBATEJIBHBIE TEXHOJIOI'MHU

B xone 00yueHns npuMeHsI0TCSL:
Jlekuuu, KOTOpBIE SIBISIFOTCSL OJJHUM W3 BaKHEHIIMX BHJOB YUEOHBIX 3aHATHIA M COCTABIISIOT OCHOBY
TEOPETHUUECKOM MOArOTOBKY 00ydarormxcs.Llenu 1eKIMoHHBIX 3aHsATHI:
-IaTh CHCTEMATH3MPOBAHHBIE HAy4YHbIE 3HAHMA IO JUCLMIUIMHE, AaKIEHTUPOBATh BHUMAaHHE Ha
HanOoJIee CIOKHBIX BOIIPOCAX JUCIUILINHEL,

-CTUMYJIMPOBATb AKTHBHYIO IIO3HABATCIIbHYIO  ACATCIIBHOCTH O6yanOIHHXCSI,

(OPMHUPOBAHUIO UX TBOPYECKOTO MBILUICHUS.
IIpakTuyeckue 3aHATUA. Llen1 MpaKTUYECKUX 3aHATHIA:
-COBEPILECHCTBOBATh YMEHUS M HABBIKM PELICHUS NTPAKTUYECKUX 3a/1a4.

CocoOCTBOBATH




I'maBHBIM coJiepyKaHUEM 3TOTO BHJA YYEOHBIX 3aHITUH SBIISETCS pabOTa KaKAO0ro 0Oydaromerocs mo
OBJIQJICHHIO TIPAKTUYECKUMH YMEHUSMH M HaBbIKAMU MIPO(ecCHOHAbHON IESITeIHOCTH.

JlabopatopHbie pa6oThl. L{enm 1abopaTopHbIX 3aHATHI:

-yIIIyOUTh W 3aKpENUTh 3HAHWS, MOJIYYCHHBIE Ha JIKIMAX M B MPOLECCE CaMOCTOATENIBHONW paboTHI
00yJaronuxcs ¢ y4eOHOM U HAYIHOU JIMTEPaTypO;

['maBHBIM COJIEp)KaHUEM 3TOTO BUZA YYEOHBIX 3aHATHH SBISETCS pabOTa KaKAOro OOYYaromIerocs mo
OBJIaICHHIO IIPAKTUYECKUMHU YMEHUSMU M HaBbIKAMU IIPO(eCCHOHATIBHON IeSITeIbHOCTH.

Koncyabranum (Tekymiasi KOHCYJbTalUsl, HaKaHyHE oOughgh. 3auema) sBISETCS OOHOW 3 (opM
PYKOBOJICTBA y4eOHOM pabOTON OOYdYaroIMXCsl M OKa3aHUS UM IOMOIIM B CaMOCTOSATEIbHOM H3yYEHUH
Marepuaia AUCUUIUIMHBL, B JUKBUAAIMNA UMEIOIINXCS MPOOETIOB B 3HAHUSX, 33J0JDKEHHOCTEH 0 TEKYIIM
3aHSTHUSIM, B [IOATOTOBKE IIMCbMEHHBIX PA0OT (IIPOEKTOB).

Texymme KOHCYJBTAlMM MPOBOJIATCS MpENojaBaresieM, BEAYLIMM 3aHATHA B Yy4eOHOW TrpyIme,
Hay4HbIM PYKOBOJMTENIEM M HOCST KaK MHIUBUYaIbHBIN, TaK U TPYIIIOBON XapakTep.

CamocrosiTesibHasi pa0oTra o0y4yaroIIMXCsl HalpaBlieHa Ha YIIyOJIEHHE W 3aKpeIUIEHHE 3HaHWM,
NOTYYEHHBIX Ha JIEKUMSAX M JPYIMX 3aHATUAX, BBIPAOOTKY HaBBIKOB CAMOCTOSITEIBHOTO aKTHUBHOI'O
NpUOOPETEHUs] HOBBIX, JOTOJIHHUTENBHBIX 3HAHWH, MOATOTOBKY K MPEICTOSIIMM Y4YeOHBIM 3aHATHAM U
IPOMEKYTOYHOMY KOHTPOIIO.

Kypcosasi padoTa 1o3BoJsieT 00yJaromyMcs pa3BUTh HaBbIKM HAYYHOIO TIOMCKA.

6. OUEHOYHBIE CPEACTBA UISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEXYTOYHOU ATTECTALUHA 110 UTOI'AM OCBOEHUA JTUCHUIIJIMHBI

6.1. Ouenounvie cpeocmea ona camocmoamenvHoil padomsl u MeKyuiezo KOHmMpos
ycnegaemocmu
Pazpnen 1. CraTnka sKMIKOCTeil U ra3os
1. YTo Takoe ruapocTaTuIecKoe JaBiieHue?
2. Yto Takoe abCOMOTHOE JaBlICHIE
3. Yto 03HauaeT TepMUH M30BITOYHOE JaBJICHUE?
4. YT0 03Ha4aeT TEPMUH BaKyyM?
5. B Kakux eMHUIIAX U3MEpSETCs 1aBlieHre?
6. Uro Taxoe Harop?
7. Yo Takoe yaenbHas SHeprus’?
8.UT0 Takoe Mbe30MeTpUUYECKHil Hamop?
9. Uto Takoe CTaTUYECKU HATop?
10. KakoBbI cBOMCTBA THIPOCTATUYECKOTO J1aBJICHUS?
11. Hanummte 0CHOBHOE ypaBHEHUE THAPOCTATUKU?
12. Onumure cnocod u3MepeHwus 1aBaeHus ¢ momoIbso U- 00pa3HbIxX TpyOOK.
13. ChopmynupyiiTe 3akoH Apxumesa.
14. Ha kakoMm 3aKOHE OCHOBAHO MCMOJb30BaHUE THIPABINUYECKUX MPECCOB.
15. Yto Takoe 3KCHEHTPUCUTET CTEHKH?
Pa3nea 2. OcHOBHBIE 3aKOHBI THAPOAMHAMHKH
1. Yro usywaer rupouHaMHuKa?
B yewm 3akmo4aroTcs 0COOEHHOCTH CITOCOOOB OMUCAHMS KUIKOCTH 110 Jlarpamxy u mo Ditnepy?
Kakne ¢opmynbl MCHONHSIOTCS JUIsl ONMHUCAHMS NBMXKCHHUS JKUAKOCTH B crmocobax Jlarpamka wu
Diinepa? Kakoii crioco0 mpeanodTuTesIeH JUisi THAPABINKU U MOYeMy?
Uto Takoe nuHUS TOKA?
B ueMm paznuume ycTaHOBHUBIIETOCS M HEYCTAHOBUBIIETOCS JBUKEHUN?
MoryT 711 COBNACTh JIMHUS TOKA U TPACKTOPUS JABH)KEHUS YacTuLl?
Uro Takoe TpyOKa TOKa, dJIeMEHTapHAsI U KOHEYHASI CTPYHUKH KUIAKOCTH?
3anumure ypaBHeHUWe bepHymwM s 3JIE€MEHTapHOM  CTPYWKHM  BSI3KOM  KUJKOCTH TP
YCTaHOBUBLIEMCS IBUKEHUH.
9. Yro Takoe 6e3HANIOPHBINA TOTOK?
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10. Yto Takoe HamopHOE TeUeHHE 0€3HATIOPHOTO MOTOKA?

11. Moxer nu koddpdunuent Kopumonmca (kodhOUIMEHT KHHETUYECKOW JHEPrHH) OBITH MEHBIIE
€IMHMUIIBI, OOJIbIIIE €TUHUIIBL, PABEH eIUHULIE?

12 .KakoBa pa3MepHOCTb YJICHOB ypaBHEeHUs bepHyniun?

13. Kak UHTEpHpeTUPYIOTCS YCHbl YpaBHEHUsI BepHyIIM C T€OMETPUYECKON U SHEPreTUYECKOW TOUYKHU
3peHus?

Paznen 3. UcTreuenue ;KuaKocTeil U ra3oB»

1. Yro Takoe OTBEpCTUE B TOHKON CTEHKE?

2. Kakoe ycrnoBue He0OX0AMMO /ISl BBITEKaHUS JKUKOCTH Yepe3 OTBEPCTHE

3. 3anumute GopMyiTy Ui CKOPOCTH UCTEUCHUS Yepe3 OTBEPCTHE B TOHKOM CTEHKE

4. 3anumure Gopmyay A ONpPENesIeHUs pacxoia >KUIKOCTH HUCTEUEHUsS 4epe3 OTBEPCTHE B TOHKOM
CTEHKE

5. Kakue Tumsl HacaJok Bbl 3HaETE

6. 171 4ero UCIOJIb3yIOTCS HACAAKU

Pa3znen 4. [lepenaya TemnJia TenJonpoBOAHOCTHIO

1. B uem u3mepsieTcsi KOJIMYECTBO TEIUIA, IEPEJaHHOE Yepe3 CTEHKY

2. B yem u3mepsercs BeIHMUrUHA yIEIbHOTO TEIIOBOTO MOTOKA

3. Uro Takoe TemMrepaTypHOE IoJie

4. Yro xapakTepuzyeT KO3PPUIMEHT TEIUIONPOBOAHOCTH

5. i1 MHOTOCJIOMHOM IUIOCKOM CTEHKU IJIOTHOCTHh TEIUIOBOTO MOTOKAa OT BHYTPEHHEH NOBEPXHOCTU K
BHEIIHEH MOXKET OBbITh OnpeziesieHa KakK

6. MexaHu3M Iepesayuu Teria B ra3ax

7. I'paHn4HbBIE YCIOBUS BTOPOTO poaa

8. Kak m3MmeHsiercss BEIMYMHA IUIOTHOCTU TEIUIOBOTO MOTOKA ( MO TOJIIWHE IIOCKMX MHOTOCIOWHBIX
CTEHOK B YCIIOBUSIX CTAallHOHAPHOTO pekuma’?

9. Mosxert 11 HaOIFOAATHCS TETUIOTPOBOAHOCTD B YHCTOM BHUJIE

10.  ®opmyna ans pacdyera Kod(pUIUMEHTa TEIUIOMPOBOJHOCTH, €CIM €ro BeJIMYHWHA 3aBUCUT OT
TeMIIepaTypsl

11.  Tepmwuueckoe COMPOTUBIECHUE TETJIONPOBOTHOCTH TUIOCKOM CTEHKH

12.  Kako#l 3akOH YTBEpKIaeT MPOMOPIUOHAILHOCTh BEKTOPA TUIOTHOCTH TEIUIOBOTO IOTOKA U
rpajueHTa TeMIepaTypol?

13. MexaHun3M nepeayu Teria B )KUIKOCTAX

14,  JInsg TIIOCKOM OJHOCTIOWHOW CTEHKHM MOTEPH TeIia TETUIONPOBOJHOCTHIO OMPEACISIOTCS IO
bopmyne

15.  Tepmmuueckoe CONMPOTUBIECHUE TETJIONMPOBOTHOCTH IIMIIUHIPUYECKON CTEHKH

16.  Kakoe ycnoBre HEOOXO0AUMO IS TIepeIadn TEIIA OT JKUIKOCTH K Ta3y 4epes3 IUIOCKYI0 CTEHKY?
17. B ueMm usmepsieTcs BeIMYMHA MOIIHOCTH TEIJIOBOTO MOTOKA

Pa3nen 5. KouBeKTHBHBIMH Tenjai000MeH

1. Yto Takoe BBIHYX/IE€HHAs! KOHBEKIIUS

2. Omnpenenstromnii pazmep it Kputepust Hyccenbra mpu pacueTe TEIIO0TAa4YH B TpyoOe

3. 1o xakoMy 3aKOHY OMpeAeNseTCs KOJTUYECTBO MEPEHOCUMOro Teria KakK 3a C4eT CBOOOJHOM, Tak U
BBIHY)KJICHHOW KOHBEKITUH

Uro xapakrepu3yeT KOdPPUIIUEHT TeII00TAaun?

UTo sBIISIETCS ONIPEACIISIFOITAM T€OMETPUISCKUM Pa3MEePOM IIPH OOTEKAHHUH TUTATHI?

Uemy paBHO JIMHEITHOE TEPMUUYECKOE COMPOTUBIICHUE TEIJIOOTAAUH JIJISl IUIMHAPUYECKON CTEHKU?
Kaxk onpenensiercss TepMudIecKOe COMPOTUBIICHUE TETUIOOTAAUN Ha TJIOCKYIO CTEHKY

I'e BcTpeuaeTcsi KOHBEKTUBHBIN TEIIIOOOMEH B YHCTOM BUJIE

®opwmyna nis pacuera kputepus Hyccenbra

0.  Yro sBisieTcs OMPEIeIIIIONIUM T€OMETPUUECKUM Pa3MEPOM MPU OMBIBAHUU JKUIKOCTH TPYOBI?
Pa3nen 6. TenyiooOMeH U3ydyeHUEeM

1. Yrto ucnonb3yroT AJis 3alUTHl OT U3ITYYSHUS

2. Kako#t auana3oH AJIMH BOJH COOTBETCTBYET BUIUMOMY H3TyUEHUIO?
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Uto Takoe TeII0BOE U3ITyUYECHHE

Kak omnpenensieTcsi creneHb Y4epHOTHI Tela

3akon Credana-bonpiimana

Kak omnpenensiercst Bemn4uHa pe3yIbTUPYIONIETO OTOKA U3ITydeHUs

Kakwue raspl yqacTByIoT B TeIiooOMeHe U3IydeHruem?

Uro Takoe ko3 (HUIMEHT MOTIOMICHUS

B kakowm nuana3oHe JUIMH BOJH HaOII0AaeTcsl yabTpadHroIeToBOe U3nydeHue?

0.  Kak ompenensiercst Benmu4yuHa MoToka 3 (GEeKTHBHOTO U3ITydeHUS TOTOKA U3TydEHUS

11. 3akoH cmernieHus: Buna

Paznen 7. Crnoxubliii TensioodMen. Macconepenoc

1. Yro BKIIFOYAET B ce€0s MOHATHE CIOKHBIN TEIIIOOOMEH

2. Jlnis 9ero UCIoJib3yeTcs: opedpeHue

3. Kak paccuutbiBaeTcs Terionepeiaya yepes miocKyr CTeHKY

4. Bceraa nu TepMHUYECKOE COMPOTHUBIICHUE TEILIONEPEIadl MEXKIY KHIKOCTIMHU Yepe3 CTCHKY OOJIbIIe
TEPMHYECKOTO COIPOTUBIICHUS 3TON CTEHKH?

5. Kak paccuntsiBaercst KO3(GUIMEHT TEIIoNepeaadd Yepe3 MHOTOCIONHYIO TUIOCKYIO CTEHKY

6. Kak paccuutbiBaeTcs Teruionepenaya yepes UINHAPUIECKYI0 CTEHKY

7. Kak ompenensiercst TMHEHHOE TEPMUYECKOE COTIPOTHBIICHHUE TEIUIONIepeIad IIMIHHIPHIECKON CTCHKH
8. 1y 4ero UCIoib3yeTcs TerION30IIALUs

HROONO OGO~

6.2. Ouenounvie cpedcmea 01 NPOBEOCHUSL NPOMEHCYMOUHOU ammecmayuu (Ougg. 3auema)
6.2.1. Ilpumepnulii nepeuens 60npocos/3adanuii K oughgh. 3auemy (no oucuyunnune):
du3nyecKue CBOKUCTBA KUIKOCTU
I'mapocraTtudeckoe JaBlieHHE B TOUKE
Coobmatomuecs cocysl. MI3mepenue naBneHus
3axoH [lackans
3akoH Apxumena
Cuna gaBneHust )KUAKOCTH Ha IJIOCKYIO CTEHKY
Cuna naBneHust Ha KpUBOJIMHEHHYIO CTEHKY
DHeprust MOKOSIIEHCS KUIKOCTH
OCHOBHbBIE OHATHS THIPOAUHAMUKI
0. DHeprust moxosmIecs KuaKocT. Harmopsr
1. VpaBHeHue HEPa3phIHOCTH (CILJIOUTHOCTH)
12. YpaBHeHMe IBIKEHUS HICATbHON )XuaKocTH (Y paBHeHHE Ditiepa)
13. VpaBHeHnue nBmxeHus Bs3koil xunkoctu (YpasHenue Hasbe-Crokca)
14. YpaBuenue bepuynnu
15. Hanops! 1BHXKYIIEHCS KUIKOCTH
16. YpaBuenue bepHyim s HEC)KUMAeMOH KUAKOCTH. J[marpaMMbl HaImOpoB
17. YpaBuenue bepuymnnu s ra3os
18. Be3nanopHoe IBUKCHHE KUIKOCTH
19. PexxuMBbI IBMKEHUS KUIKOCTH
20. TloTepu Hamopa Ha TPEHUE MPH JIAMUHAPHOM JBHKCHUN
21. [lotepu Hanopa Ha TpeHHUE NPU TYPOYJICHTHOM JBHKEHUHU
22. Tlotepu npu ABMKEHUH T'a30B
23. MecTHbIe TOTEpH HATIOpa
24. Tlotepu Hamopa Ha TPEHHUE B HEKPYTJIBIX U O€3HATIOPHBIX TPYOOIIPOBOAAX
25. UcTeueHne HUIKOCTH Yepe3 OTBEPCTHUS U HACAIKU
26. VcTeueHue ra3on
27. IlocnenoBatenbHOE COeTMHEHHE TPYOOIIPOBOIOB
28. [lapannensHOE coequHEHNE TPYOOTIPOBOIOB
29. HanopHas xapakTepucTHKa TpyoonpoBoa (CeTn)
30. 'mppaBnuyeckuii yaap
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31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
S7.
58.

OcHOBBI TeOpHUH TeII000MeHa. OCHOBHBIE OHATHUS U ONPEAEICHUS
Teopus temnonpoBogHOCTH. 3aKOH Pypbe
TemnonpoBoIHOCTh MaTEpHAIIOB
HuddepennunanbHoe ypaBHEHHE TETIONPOBOAHOCTH
Teopus remnonpoBogHocT. OAHOCIIONHAS TUIOCKAsk CTECHKA
Teopus TermnonpoBogHOCTH. MHOrOCI0MHAs IUI0CKask CTEHKA
OKBHUBAJICHTHBIM KO3 QULNEHT TEIIONPOBOAHOCTH
Teopus termnonpoBogHocTH. OAHOPOHAS UMIMHAPUYECKas CTEHKA
O060011eHHOE ypaBHEHHE KOHBEKTUBHOM TEIUIOOTAAYH
MHorocnoiHas HHIMHAPAYECKAs CTCHKA
Vcnonb3oBaHue Teopuu noaoodus A pacuera K03 GUIMEHTOB KOHBEKTUBHOM TEIII00TIauu
EcrecTBenHas koHBEKIIUA
By neHHass KOHBEKIUS
TemnooTaaya npu KANEHUH
Temnoornada npu KOHAEHCALMH
Tennmonepenaua. [lnockas creHka
Temnonepenaua. Llunmuuapruyeckas CTeHKa
WuTencudukanus Terionepeiadn
TemoBas uzonAnus
Kputnueckuit fuamMerp HHWIMHAPUYECKON CTEHKU
TennooOMmen uznyyenrneM. OCHOBHBIE MOHATHS U ONIPECIICHUS
OCHOBHBbIE 3aKOHBI U3JTy4YEHUS
TennooOMeH U3TydyeHHEM CHCTEMBI TeJl B IPO3PAavyHOil cpelie
[Iepenoc Iy4ncTON SHEPTUH B MOIIOMIAOLIEH Cpesie
N3ny4yenue rasos
3amuTa oT U3ITy4eHHs
CroxHbIH TerioooMeH
Tennmooomennsie annapatsl. Knaccudukanus
59. TenmoHocurenu
60. Pacuer pekynepaTuBHBIX TEIIIOOOMEHHBIX alapaToB
6.2.2. IlpuMepHbIe TeCTOBBIE 3a1aHUs K ougg. 3auemy

Bapuanr 1
Ne
i Bormpocst BapuaHTbI 0TBETOB
[Ton kopoTKUM 1. mecTHBIe HOTEpHU Hamopa cocTaBisioT O6osbiie 10%
MTOHUMAIOT IIOTEPh HA TPEHUE;
TpyOONnpoBO/I, B 2. MEeCTHbIE TOTEPH HATlopa COCTaBIAIOT MeHbIe 10%
KOTOPOM: IIOTEPh HA TPEHUE;
3. MeCTHbIE ITOTEPH Haropa paBHBI IOTEPSIM Ha TPEHUE;
1 4. HeTr noTepb Ha TPEHHE.

Ha kakux yyacTtkax
TpyOONpOBOJIa UMEIOT
MECTO NOTEPHU Ha

2 | TpeHue?

1. Ha y4acTtkax, rae TpyOOorpoBO/I CY>KaeTCst

2. Ha yuacrkax, rzie TpyOOnpoBO/T pacIIUpseTCs

3. Io Bceli ymHE TpyOOnpoBoIa

4. B MecTax pe3Koro M3MEeHeHHsl HalpaBJIeHHs MOTOKa

[TepeBon maBneHUs U3 1. P=9.81*h;
MM. PT. CT. B TIaCKaJIH 2. P=yh;
MOJKHO TI0 (hopMyJTe 3. P=9.81*10%
3 4. P=13600*h
Enunutipr usmepeHus 1. 1,
BECOBOT'0 HAIopa 3To 2. Ia;
3. M;
4 4. "/KT




i Bompocst Bapuants! oTBeTOB
Kaxoi1 u3 Haropos 1. ITpe3o0MeTpuueckuii
XapaKTepu3yer 2. 'eone3nyeckuii
IBIKEHUE KUIKOCTU? 3. JluHaMU4YECKHI
5 4. Ctatuueckuit
IIpocteiM 1. ITocrositHHOTO TMameTpa
TpyOOIIPOBOIOM 2. He umeronuii moBopoTOB
HA3bIBACTCS 3. PacnionoxeHHbIN B OAHOW TOPU30HTAILHOMN TJIOCKOCTH
TpyOOIIPOBOI, ... 4. He umeronuii OOKOBBIX OTBETBIICHUIN
6
ITpocroii TpybonpoBoa | 1. He umeromuii oTBETBIEHUH
3TO TPyOOIIPOBOA 2. He umeromuii paciivpeHuii u cy;xeHui
3. Coctosmuii u3 TpyO, BHIMOJIHEHHBIX U3 OJHOTO
MaTepuaia
4. Umeromuii oiMHaKOBbIe KO (DUIIMEHTHI TPEHHS Ha BCEX
7 Y4aCTKax
B kpyriom HanopHoM 1. R=r,;
TpyOOIpOBOIE r
TUAPABIMYCCKUI 2. R=2;
pamuyc R u 2 _
rEOMETPHYECKHIA I 3. R=2r;
CBSI3aHBI 4. R=4r;.
8 | cooTHONIEHHEM
Beipaxenue 1. ypaBHeHueM bepHymM 1 NOTOKA HIEATbHOM
b W YKUKOCTH VUJTH Ta3a;
Yy 2g 2. ypaBHeHHeM bepHym A7 TIOTOKA WACATHHOM
D, . HECKNUMaeMOM JKUJIKOCTH;
=z, + o + 2g +Mom 2| 3. ypaBHEHHEM TypOUHBI;
IBISICTCS: 4. ypaBHEHHEM § bepHymym i1 1OTOKa peatbHOM
9 HEC)KUMAEMOU KUIKOCTH,
Kaxoe yrBepxaenue He | 1. Onpenensercs BICOTOM KUJIKOCTU HaJl INIOCKOCTBIO
OTHOCHUTCS K CpaBHEHUS
CTaTMYeCKOMY Harnopy? | 2. OTO CyMMa reoIe3u4eCKOro U Nbe30MEeTPUYECKOTO
HaIopoB
3. OnnHAaKoB I BCEX TOUEK B 0OBEME ITOKOSIIENCS
KUJKOCTHU
10 4. ITosHBIN 3am1ac YHEPTUH MOKOAIIEHCS KUIKOCTH
B dbopmyre nmonxHoro 1. lunamMuueckuii Hamop
Haropa 2. Ilpe3oMeTpuuecKuii Hamop
p w 3. CtaT4ecKkuii Hamop
H=2+ ; + E 4. Teosie3ndeckuii HAmop
11 |z -»310




/o

Bomnpocsl

BapI/IaHTBI OTBETOB

3akoH Apxumena
bopMyIUpyeTcs Kak:

1. Ha Teno, morpy»eHHoO€ B XKHUAKOCTb AEHCTBYET
BBITAJIKMBAIOIIAs CUJIa, paBHAs BECY BHITECHEHHOM
JKUJIKOCTH.

2. IIpn u3mMeHeHNH Ha HEKOTOPYIO BETMYUHY BHEIIHETO
JIABJICHUS HA KUJKOCTh, HA TAKYIO K€ BEIUYUHY U3MEHUTCS
JIaBJICHHE BO BCEX TOUYKAX MOKOSAIICHCS KUIKOCTH.

3. [Ipu u3MeHeHN Ha HEKOTOPYIO BETUYMHY BHEIIHETO
JTABJICHUSI HA KHUJIKOCTh, IaBJIEHUE BO BCEX TOUKAX
MOKOSIILIENCS KUIKOCTU OCTAHETCSI HEU3MEHHBIM

4. IIpu n3MeHEeHNHN Ha HEKOTOPYIO BEJIMYHHY BHEIIHETO
JIaBJICHUSI Ha )KHUJIKOCTh JaBJIEHUE BO BCEX TOUYKAX JKUJKOCTH

12 YBEJIMYUTCS HA MOJIOBUHY ATOW BEJTMYUHBI
Teuenue, 1. Hanopusim
XapaKTEepU3YIOIIHECs 2. be3nanopHsiM
HEU3MEHHBIM 3. [Ibe30MeTpuuecKuM
JaBJICHUEM BO BCEX 4. luHaMH4eCcKUM
13 | ceyeHMsIX Ha3BIBACTCS
Pexxum nBuxeHus 1.Re=2320;
SKUIKOCTH CUMTAETCS 2.Re>10000;
BBIPOKCHHBIM 3. Re<2320;
TypOYJICHTHBIM €CITN 4. W p=1/2W yaxc.
14
VpaBuenne W1 F1 = 1. YpaBHenuem Diinepa
W: F2 Ha3biBaetcs 2. YpaBHenuem bepnymimn
3. YpaBuenuem HaBre-Ctokca
4. YpaBHEeHHEM HEPa3pBIBHOCTH (CIUIONTHOCTH)
15
VYpaBuenue bepuymu 1. 3aKOH MOCTOSIHCTBA MOJIHBIX HAIIOPOB BO BCEX KUBBIX
JUTSl IOTOKA MJIeaTbHOM | CEUEHMSIX MOTOKA
HECKUMaEeMOM 2. 3aKOH Te€YEeHUs JaMUHAPHOTO MOTOKA
JKAJIKOCTH 3. 3akoH aanadaTHOIO TEYECHUS KUIKOCTHA
16 | mpexacraBusieT coboi 4. 3aKOH U3MEHEHHUs SHEPTHH M0 CEYEHUIO MOTOKA.
[Tpocroit TpybonpoBoa | 1. He umeromuii oTBETBICHUM
3TO TPyOOIIPOBO] 2. He numeromuii paciinpeHuii U CyKeHun
3. Cocrosituii U3 TpyO, BBITIOJIHEHHBIX U3 OJTHOTO
MaTepuaia
4. Umeromuii oiMHaKoBble KO3 (PUIIMEHTHI TPEHHS Ha BCEX
17 y4acTKax
[Torepu Hanopa Ha 1. [ToTepu mo quHE TpyOOIIPOBOIa
TPEHUE — 3TO 2. Ilorepu Ha MECTHBIX COMPOTUBIICHUIX
3. [ToTepu B momepeyHOM CeueHUH TPyOOIpoBoOIa
4. Ilotepu, CBA3HBIE C U3MEHEHUEM MOTEHIIUATBHOU SHEPT U
18 MOTOKA
K mecTHBIM mOTEpAM 1. ITorepu Ha TpeHUE
OTHOCSITCS 2. Ilorepu no nuHe
3. JItoOble moTepH CBA3aHHBIC C YMEHBIIIEHUEM pacxo/ia B
TpyOe
19 4. Ilorepu B MOBOPOTE TPYOBI




Ne
Bomnpocsl BapuanTel oTBETOB
/o
Ecinm noTok Teuer B 1. moTepu Hamopa OTCYTCTBYIOT;
MPSIMOJIMHEHHOM 2. HaOJI0Iat0TCS TOJBLKO MECTHBIC MIOTEPH HAIIOPA;
KaHaJIe OCTOSIHHOTO 3. HaOMIOJAOTCS TOJIBKO MOTEPU HA TPEHHUE;
CeueHus, TO: 4. HaOJIIOTaFOTCSl CyMMapHbIC TOTEPH HAIOpa Ha TPEHUE U
20 MECTHBIE TOTEPH.
Bapuanr 2
Ne
i Bomnpocsl BapuanTel oTBETOB
V nenpHBINA BEC PTO 1. Macca BeliectBa B equHuIE 00beEMa
2. O0beM eqUHHMIILI Beca
3. Bec oTHecEeHHBIHN K IUIOMIATN AEUCTBUA
1 4. Bec BenecTBa B equHHUIIE 00bEMAa
[TepeBoa YnCIOBBIX 1. T K=t°C
3HaueHnit Temneparyps | 2. T k=t°C-273
u3 rpaxycos Lenscus B | 3. T k=t°C-273
rpaaycel KenbBuHa 4. T k=t°C+273
MO>KHO MPOU3BECTH T10
2 | ypaBHEHUIO
Bsskocts xxunkoctu 1. ManomeTrpamu
U3MEpSIOT ¢ IoMoIblo | 2. Bakyymmerpamu
pubOpoB, Ha3biBaeMbIX | 3. Bucko3umerpamu
3 |.. 4. MaHoBakyyMMeTpamMu
CBOICTBO KUIKOCTH 1. Kuntennem
OKa3bIBaTh 2. C:KMMaeMOCTBIO
COTIPOTHUBIICHUE 3. TemmiepaTypHBIM pacIlIUpEeHUEM
OTHOCUTEIILHOMY 4. BA3KOCTBIO
CIIBUTY €€ CJIOCB
4 | Ha3BIBAIOT ...
Kaxkoe u3 1. mecok
MEPEUHCIICHHBIX 2.BoIa
BEIIECTB IIONamaeT mog | 3. memsa
oImpenaeaeHue 4. npeBecuHa
5 | citomHoro Tena?
Cootnormmenne maccsl 1 | 1. G=mg
BEca Tena 2. v=pg
OIIpEIeTISIETCS 110 3. P=pgh
6 | dbopmye: 4. G=m/g
JlaBaeHne B cucTeme 1. B HEIOTOHAX
CU o6sruno 2. B TEXHUYECKHX aTMochepax
U3MepsieTcst 3. B [Tackamnsax
7 4. B MWJUIUMETpaX PTYTHOTO CTOJI0a
[Tonoxxenue tena B 1. rmyOuHOI MOTpYy>KEHUs Tena;
JKHAJIKOCTH 2. yIeIbHBIM BECOM KUIKOCTH;
ONpEeIEAETCS: 3. COOTHOIIICHHEM BBHITAJIKMBAIOIICH cHibl P 1 Beca
xuakoctu G: Teno Oyner BeribiBaTh, ecim P >G;
4. cOOTHOIIICHHEM BBITAJIKHBAIOIIEH cHibl P 1 Beca
8 xuakoctu G: Teno Oyner BCIibIBaTh, eciim P< G;




Bomnpocsl BapuanTel oTBETOB
/o
Ennnuner usmepenus 1.1
BECOBOT'0 HAIopa 3To 2. Ia;
3. M;
4. H/Kr;
9
ManomeTtp — 3T0 1. AOCOIIOTHOIO IaBJIECHUS
npuOop g u3mepenus | 2. I30bITOYHOrO JaBiIeHUS
3. ATMochepHOTO AaBICHUS
10 4. Paspexenust
V nenpHBINA BEC DTO 1. Macca BeriectBa B equHHIE 00beMa
2. O6beM eIMHUIIBI BEca
3. Bec oTHEeCcEeHHBIHN K IUIOMIAIN AESUCTBUA
11 4. Bec BenecTBa B ¢quHHUIIE 00bEMA
[TepeBo YNCIOBBIX 1. T K=t°C
3Havenuii Temneparypsi | 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 MTPOU3BECTH I10
12 | ypaBHEHHUIO
Bss3kocTh XuIKocTH 1. ManomeTrpamu
U3MEPSIOT ¢ MoMoIblo | 2. Bakyymmerpamu
puOOPOB, 3. Bucko3zumerpamu
Ha3bIBAEMBIX ... 4. MaHoBaKyyMMeTpaMu
13
CBOWCTBO XKUIKOCTU 1. Kuntennem
OKa3bIBaTh 2. C:KMMaeMOCTBIO
COTIPOTHUBIICHUE 3. TeMmiepaTypHBIM paclIUpEeHUEM
OTHOCHUTEIILHOMY 4. BA3KOCTBIO
CIIBUTY €€ CJIOCB
14 | Ha3BIBAIOT ...
Kakoe u3 1. mecox
MIEPEUYHCIICHHBIX 2.Boz1a
BEIIECTB ITONamaeT mog | 3. memsa
OIpeleIeHue 4. npeBecuHa
15 | crromHOrO TEma?
CoortHomenne maccet 1 | 1. G=mg
Beca Teja 2. y=pg
OTIPEIICTIACTCS 110 3. P=pgh
16 | popmyme: 4. G=m/g
JlaBiaeHue B cucTeme 1. B HBIOTOHAX
CU o6wrunO 2. B TEXHUYECKHX aTMochepax
U3MepsieTcst 3. B [Tackansax
17 4. B MWJUIMMETPAx PTYTHOTO CTOJI0A
[Tonoxxenue tena B 1. rmyOuHOI MOTpYy>KEHUs Tena;
JKUIKOCTH 2. yAeIbHBIM BECOM KUIKOCTH;
ONpEAENSIETC: 3. COOTHOLIEHUEM BhITAIIKMBarOIIei cuiibl P 1 Beca
xuakoctu G: Teno Oyner BeribiBaTh, ecim P >G;
4. cOOTHOIIICHHEM BBITAIKHBAIOIIEH cHibl P 1 Beca
18 xuakoctu G: Teno OyneT BCIibIBaTh, eciim P< G;




Ne
Bomnpocsl BapuanTel oTBETOB
/1
EnuHuIb n3MepeHus 1. u;
BECOBOT'0 HAIopa 3To 2. Ia;
3. M;
4. H/Kr;
19
ManomeTtp — 3T0 1. AOCOIIOTHOIO IaBJICHUS
npuOop g u3mepenus | 2. I30bITOYHOrO JaBiIeHUS
3. ATMochepHOTO AaBICHUS
20 4. Pazpexenust
Bapuanr 3
Ne
i Bomnpocsl BapuanTsl oTBETOB
CoortHomenune maccei 1 | 1. G=mg
Beca Tena 2. y=pg
OTIpeNIeNIAeTCs 110 3. P=pgh
1 | popmyie: 4. G=m/g
JlaBneHue B cucteme 1. B HBIOTOHAX
CU o6wruno 2. B TEXHHYECKUX aTMocdepax
u3MepsieTcs 3. B [Tackamsx
2 4. B MWJIMMETPAX PTYTHOTO CTOJI0A
[Tonoxxenue Tena B 1. rmyOuHOI mOTrpy>KeHus Tena;
KHUJIKOCTH 2. yeIbHBIM BECOM JKUIKOCTH;
OTpeemNseTCs: 3. COOTHOIIIEHUEM BBITANKUBAIOMIEH cuiiel P 1 Beca
xunkocta G: Teno OyzaeT BCIUIbIBaTh, eciu P >G;
4. cOOTHOIIIEHNEM BhITATKHBaOIIEH ciiibl P 1 Beca
3 xuaKkocTH G: Teno OyzmeT BCIUIbIBATh, ecin P< G;
Enunuiier usmepenus 1. H;
BECOBOT'0 HaIopa 3T0 2. Ia;
3. M;
4 4. H/xr;
Manometp — 3T0 1. AGCONIOTHOTO JaBJICHUS
npubop g usmepeHus: | 2. U30bITOYHOTO JaBICHHUS
3. ATMochepHOTO AaBICHUS
5 4. PazpexxeHus
VY nensHBIN BeC 3TO 1. Macca BelecTBa B eJUHHUIIE 00BLEMA
2. O0beM equHUIIBI Beca
3. Bec oTHeCeHHBIN K IJIOMIAIN IeHCTBUS
6 4. Bec BemecTBa B eIMHUIIE 00BEMA
[TepeBos unCIOBBIX 1. TK=t°C
3HaueHuii Temmeparypsl | 2. T k=t°C-273
m3 rpaxycos Lenscus B | 3. T k=t°C-273
rpanycel KenbBuna 4. T k=t°C+273
MO>KHO IPOM3BECTH TI0
7 | ypaBHEHHIO
Bs13K0CTE XUAKOCTH 1. ManomeTrpamu
U3MEPSIOT C TOMOINbI | 2. Bakyymmerpamu
puoOOPOB, 3. Bucko3zumerpamu
HA3bIBAEMBIX ... 4. MaHoBaKyyMMeTpaMu
8




Bomnpocsl BapuanTel oTBETOB
/1
CBOMCTBO KUJKOCTU 1. Kunenuem
OKa3bIBaTh 2. CXUMaeMOCTbIO
COIIPOTHBIIEHUE 3. TemnepaTypHbIM paclIupEHUEM
OTHOCHUTEIIBHOMY 4. Bs3KOCTBIO
C/BUTY €€ CJIOEB
9 | Ha3BIBAIOT ...
Kaxoe u3 1. mecox
MEPEYUCIIEHHBIX 2.Boz1a
BELIECTB [101a/1aeT o1 | 3. memsa
orpezeneHue 4. npeBecuHa
10 | crutomHOTO TeNa?
Cootnomenue maccsl 1 | 1. G=mg
Beca Tena 2. v=pg
OIPEAECIISIETCS 10 3. P=pgh
11 | opmyme: 4. G=m/g
JlaBneHue B cucteme 1. B HBIOTOHAX
CU o6wruno 2. B TEXHHYECKUX aTMocdepax
u3MepsieTcs 3. B [ackamsx
12 4. B MWIMMETPAX PTYTHOTO CTOJI0A
[TonoxxeHue Tena B 1. rmyOuHOI mOTpy>KeHus Tena;
KUJIKOCTH 2. yieIbHBIM BECOM JKUJKOCTH;
oTpeenseTcs: 3. COOTHOIIIEHUEM BBITAJIKMBatOMIEeH cuiibl P 1 Beca
xunkocta G: Teno Oyzaer BCIUIbIBaTh, eciu P >G;
4. cOOTHOIIIEHNEM BhITATKHBaOIIEH ciiibl P 1 Beca
13 xuakoct G: Teno Oyner BCIUIBIBATh, eciiu P< G;
Enunuiier usmepenus 1. H;
BECOBOT0 HAIopa 3TO 2. Ia;
3. M;
14 4. H/xr;
VYpaBuenue Wi F1 = 1. YpaBHenuem Oiinepa
W: F; Ha3biBaetcst 2. YpaBHennem bepaymimn
3. YpaBuenuneM HaBbe-Crokca
4. YpaBHeHHEM HEPA3PBIBHOCTHU (CIIJIOIIHOCTH )
15
VYpasuenue bepnymiu 1. 3aKOH MMOCTOSIHCTBA MOJTHBIX HATIOPOB BO BCEX YKUBBIX
JUTSl IOTOKA MJI€aIbHOM | CEUEHMSIX MOTOKA
HEC)KUMAEMOU 2. 3aKOH TE€YEHUSI JIAMUHAPHOTO MMOTOKA
KUAKOCTH 3. 3akoH aanabaTHOTO TEYSHHS KUIKOCTH
16 | npexncrasisier coboi 4. 3aKOH U3MEHEHHUs] SHEPTHH 110 CEYEHUIO MTOTOKA.
[Ipocroii Tpy6onpoBoa | 1. He umetromuit oTBeTBICHUI
3TO TPYOOIPOBOJ 2. He nmeronuii paciinpeHuii U Cy>)KeHUU
3. Cocrosiiuii U3 TpyO, BBITOJHEHHBIX U3 OJJHOTO
MaTepuaia
4. Umeromuii onnHaKOBbIe KO (DUIIMEHTHI TPEHHSI Ha BCEX
17 Y4aCTKaX

18

ITorepu Hanopa Ha
TPEHHE — TO

1. Ilorepu no anmuHe TpydompoBoIa

2. IToTepn Ha MECTHBIX COMTPOTUBIICHUSX

3. IloTepu B monepevyHoOM CEYEHUH TPYOOIIpoOBOIa

4. IloTepu, CBSI3HBIE C U3MEHEHUEM MOTECHIIMAIBLHON SHEPTUU
IIOTOKA




Ne
Bomnpocsl BapuanTel oTBETOB
/1
K mecTHbIM OTEpAM 1. [ToTepu Ha TpeHue
OTHOCSTCS 2. Ilorepu no nnuHe
3. JIroOble moTepy CBsI3aHHBIE C YMEHBIIEHUEM pacxoia B
TpyOe
19 4. Ilotepu B mOBOPOTE TPYOBI
Ecnu notok Teuer B 1. motepu Hamopa OTCYTCTBYIOT;
MPSAMOJIMHETHOM 2. HaOII0Iat0TCS TOJBKO MECTHBIE MIOTEPU HATIOPA;
KaHaJjie MOCTOSHHOTO 3. HaOMIOJAI0TCS TOJBKO IMMOTEPU HA TPEHUE;
CEYEHUs, TO: 4. HaOnIO1AI0TCSl CyMMapHbIE OTEPU HANlopa Ha TPEHUE U
20 MECTHBIE TIOTEPH.

6.3. Onucanue mnokasarejieil W KpPUTEPUEB KOHTPOJS YCIEeBAeMOCTH, ONMUCAHME IIKAJ
OlleHUBaHUS

6.3.1. Kputepuu oueHOK MpoMe:KyTOUHO# aTTecTanuu (MuddepeHIIHPOBAHHOIO 3a4eTa)

Ilpumepnan  wikana  oyeHusaHus  3HAHUIL  NO  GONPOCAM/GLINOJIHEHUIO  3A0AHUL
oughgpepenyuposannozo 3auema:

Ouenka
IloporoBblii ypoBeHb YraybJeHHbIH IIpoaBuHyTHII
«2» OCBOCHHSI YPOBEHBb OCBOCHHSI YPOBEHb OCBOEHHS
(HEeyT10BJIETBOPHUTEIBHO) «3» «4» «S5»
(Y10BJ1€TBOPUTEJIHHO) (xopo1uo) (oTJIMYHO)
[Tocemenne menee 50 % | [locemenne He meree 60 ITocemenue He MeHee ITocemienue He MeHee
JIEKIIUOHHBIX U % JNEKIIUOHHBIX U 70 % JEKIUOHHBIX U 85 % JeKIMOHHBIX U
MPAKTUYECKUX 3aHATHH NPAaKTUYECKUX 3aHSATHH MPAKTUYECKUX 3aHATHHA | MPAaKTUYECKUX 3aHATHH
CTymeHT B MOJTHOM
CTyneHT mOBEepXHOCTHO i
CryneHT xopoIo 3HaeT | 00bEMe 3HaeT MaTepuall,
CTyneHT HE 3HaeT 3HAET MaTepual
N MaTepua, TpaMOTHO U TPaMOTHO H 10
3HAYUTEIHFHON 4acTH OCHOBHBIX Pa3/IeioB U
o IO CYIIECTBY M3JaraeT | CYyIIECTBY MU3JIaraer ero,
Marepuana, JOIyCKaeT TeM y4eOHOi
€ro, JI0MImycKas HE JIoMycKas
CYIIIECTBEHHBIE OMIMOKU B | IUCIUIUINHBL, JOMyCKaeT
HEKOTOPbIE HETOYHOCTH B CYIIIECTBEHHBIX
OTBETax Ha BOMPOCHI HETOYHOCTH B OTBETE Ha .
BOIPOC OTBETE Ha BOIPOC. HETOYHOCTEH B OTBETE
P Ha BOIPOC
He ymeer Haxoauts Wnorna naxoaur YBepeHHO HaXOAUT bezommbo4yno HaxXOIUT
pereHns OOJIBIIMHCTBA peleHus, pereHus, pereHus,
IPEayCMOTPEHHBIX NPeayCMOTPEHHbIE MIPESYCMOTPEHHbIE peayCMOTPEHHbIE
MpOrpaMMoi 00y4IeHus pOrpaMMoii 00y4eHust MIpOTrpaMMoii 00ydIeHuUs porpaMMon
3a1aHUI 3a1laHUI 3alaHuN oOyueHus 3aaHui
BonpmmHCTBO [IpenycMoTpeHHbIE IIpenycMmoTpeHHbIE [IpenycmoTpeHHbIE
MIPETyCMOTPEHHBIX IpOrpaMMoii 00y4eHust MIpOTrpaMMoii 00ydIeHuUs NporpaMMoin 00y4eHusI
MpOrpaMMoii 00y4IeHus 3aJIaHUS BBIITOJIHEHBI 3aJJaHUs YCIEIIHO 33JIaHUs YCIEIIHO
3aJIaHUI HE BBIIOJIHEHO YIOBJIETBOPUTEIBHO BBITIOJTHEHBI BBITIOJTHEHBI

6.3.2. Onucanue MKaJAbl M KPUTEpPHeB OLEHUBAHMA [/l TPOBedeHUS] TPOMEKYTOUYHOI
arrecTanuu B oopMe 321U THI KYpPCOBOM padoThl
CTyIeHT BBINOJHSAET KypCOBYIO paboTy / KypCOBOM MPOEKT B COOTBETCTBUHU C Ipa)uKOM, IPUHATHIM Ha
3acenanuu kageapsl. OLeHKka MOKET ObITh CHH)KEHA 32 HECOOIII0/IEHHE YCTaHOBIEHHOTO Kadeapoit
rpaduka.

Onenka

«2» IToporoBbiii ypoBeHb Yray0JaeHHbIH IIpoaBunyTHI
(Hey10BJIETBOPUTEJIBHO) OCBOEHHUA YPOBEHb OCBOEHHUS YPOBEHb OCBOEHUS




«3»

«“»

«5»

KYpCOBYIO paboTy B
COOTBETCTBHUH C
3aganueM. He Bianmeer

ommoOkamu. [Ipu 3amure
KypPCOBOTO ITPOCKTA
JEMOHCTPHPYET CIIa0yI0

OIMMOKAMH H
HetouHocTsAMHU. [Ipu
3aIuTe KypCcOBOTO

(Y10BJIETBOPHUTEJIBHO) (xopo1o) (OTJIM4HO)

CTyIeHT BBIIOIHUT

CTyZneHT BBIIOIHUI
CTyneHT BBITOIHUIT KYpCOBYIO paboTy ¢

KypCOBYIO paboTy

KypCOBYIO paboTy HEKOTOPBIMHU
CryIeHT He BBIIOJIHUI IIOJIHOCTBIO B

CYLIECTBEHHBIMU HE3HAYUTEIbHBIMU

COOTBETCTBHH C
3aganueM. [Ipu 3amure
KYPCOBOTO IPOEKTa

TEOPETUUECKUMHU JIEMOHCTPUPYET
. TEOPETHUYECKYIO MPOEKTa IEMOHCTPUPYET
3HaHUAMHU 110 U3ydaeMon BBICOKYIO
NOATOTOBKY. [Ipu XOPOLLYIO
JTUCIUIITUHE. TEOPETHUECKYIO
pelIeHny 3a/1a4, TEOPETHUECKYIO
HeobxoauMsie MOArOTOBKY. Y CIIENTHO
MIPETyCMOTPEHHBIX MOJATOTOBKY. XOpOIIIO
MIPAKTUYECKUE N N CIIPABIISIETCS C
MporpaMMoii yueOHOW | CIIPaBISIETCS C PELICHUEM
KOMIIETEHLIUU HE pelieHneM 3aaad,
JUCLIUIUINHEL, TOIyCKaeT 3a1ad4,
chopMHPOBaHbBI MPEexyCMOTPEHHBIX
HETOYHOCTH, NIpeayCMOTPEHHBIX o .
Y . porpaMMoi yueOHOH
CYIIIECTBEHHBIE OINOKN MporpaMMoit yaeOHOH
JUCLUIUINHBI
JUCLUIIMHBI

7. VUEBHO-METOJIWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHMUILIAHBI

7.1. Pekomenayemasi qureparypa

7.1.1. OcHoBHAas JIUTEpPATYypa
1. Tunpoaspomexanuka (yaeoHoe nmocodbue)/ I1.B. Banos, E.B. Cussikosa. Uudo-JIA, - CIIb, 2016 r.174
C
2. MexaHMKa XHUJIKOCTEeH U ra3oB: MeTouueckue ykazaHus K 1abopatopHsiM padotam / Banos I1.B.,
boiikoB A.B. HannonanbHbIi MUHEpaIbHO-ChIpheBOM yHUBepcUTeT «I opHblit»y CII0, - 41 c.
3. TerutoTexHMKa U HarpeBaTeIbHbIC YCTpOHCTBA: MeToauueckue yka3aHus K J1JabopaTopHbIM paboTam /
Weanos I1.B., Cuszsxosa E.B. Mado-JIA. CII6, 2018 - 23 c.
4. 3amanees, 3.X. OCHOBBI THAPABIMKU U TEIUIOTEXHUKH [DIEKTPOHHBIN pecypc] : yueOHoe mocobue /
3.X. 3amanees, B.H. Ilocoxun, B.M. Uedanos. — DnextpoH. gan. — Cankt-IlerepOypr : Jlans, 2014.
— 352 ¢. —https://e.lanbook.com/book/39146.

7.1.2. lonoJHUTEJILHAS JIUTEPATypa
1. ApyrtioHoB, B.A. Temnodusuka, TemaoTexHWka, TemiooOMeH. MexaHMKa >XUIAKOCTEH M Ta3o0B.
JlaGopaTopHblii TpakTHKyM [DIEeKTpOHHBINH pecypc]| : ydeOHoe mocobme / B.A. ApytioHoB, B.A.
Kanuranos, U.A. Jlesunkuii, C.H. [llu6anoB. — DnextpoH. gan. — Mocksa : MUCUC, 2007. — 85 c.
— Pexxum noctyna: https://e.lanbook.com/book/1813.

2. Kpyrnos, I'.A. Tenmorexuuka. [TpakTudeckuii Kypc [IneKTpoHHBIN pecypc] : yuebHoe mocoodue / I'.A.
Kpyrnos, P.U. bynrakosa, E.C. Kpyrnosa, M.B. AunpeeBa. — Dnextpon. naH. — Cankr-IlerepOypr :
Jlanb, 2017. — 192 ¢. — Pexxum noctymna: https://e.lanbook.com/book/96253.

7.1.3. YueOHO-MeTOAMYECKOE OOecedeH e
1. ApytioHoB, B.A. Temnodusuka, TemnoTexHuka, TeruiooOMeH. Temmomaccomnepenoc. TormmBo u
orHeynopbl. TemsoBas pabota medeil. JlabopaTopHBIN MpPakTHKyM [DIEKTPOHHBIN pecypc| : ydeOHoe
nocobue / B.A. Apytionos, B.A. Kanutanos, U.A. Jlesunkuii, C.H. [llu6anoB. — DnexTpoH. naH. —
Mocksa : MUCHUC, 2007. — 136 ¢. — Pexwum goctyma: https://e.lanbook.com/book/1814.
2. MakapoB, A.H. TemmooOMeH B JIIEKTPOAYTOBHIX U (PAKENbHBIX METAJUIyprUYeCKUX Ie4yax H
SHEPTEeTUYECKUX YCTaHOBKaX [DIEeKTpOHHBIN pecypc] : yueOHoe mocooue / A.H. MakapoB. — DIeKTpoH.
nan. —  Cankr-IletepOypr Jlanp, 2014. — 384 c¢. — Pexum jpocrymna:
https://e.lanbook.com/book/50681.



https://e.lanbook.com/book/1814
https://e.lanbook.com/book/50681

7.2. ba3bl JaHHBIX, JJIeKTPOHHO-0MOINOTEYHbIe CHCTeMbI, HHPOPMAIIMOHHO-CTIPABOYHbIE U
MOMCKOBbIE CHCTEMBbI

1. EBponeiickas nudponas oudaunoreka Europeana: http://www.europeana.eu/portal

2. HpopManmoHHO-U3IATETBCKUI LIEHTP TI0 T€OJIOTUH U HEeIPOII0Ib30BaHNI0 MUHHUCTEPCTBA

MPUPOAHBIX pecypcoB U skoJioruu Poccuiickoit @enepannn - OO0 "TEOMHOOPMMAPK"-

http://www.geoinform.ru/

3. UudopmarinonHo-aHaIUTHYECKUH meHTp «Munepam» - http://www.mineral.ru/

4. Koncynprantllntoc: cipaBoyHO - MOMCKOBAasI cucTeMa [ DJIEKTPOHHBIN pecypc]. -

www.consultant.ru/.

5. Muposas mudposas oudanoreka: http://wdl.org/ru

6. Hayunas anekTponHas oubnuoreka «Scopus» https://www.scopus.com

7. Hayunas snextpoHHas 6ubnunoreka ScienceDirect: http://www.sciencedirect.com

8. Hayunas snektponnas 6ubnanoreka «eLIBRARY »: https://elibrary.ru/

9. [Nouckossie cucremsl Yandex, Google, Rambler, Yahoo u ap.

10. Cucrema 'APAHT: 51eKTpOHHBIN MEPHOIMUECKHI CIIPAaBOYHUK [ DJIEKTPOHHBINA pecypc|

www.garant.ru/.

11. TepMuueckre KOHCTAHTHI BEIIECTB. DJICKTPOHHAs 06a3a JaHHBIX,

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

12. Dnektponnas 6ubnuoreka Poccuiickoii ['ocymapctBennoii bubnunorexu (PI'b):

http://www.rsl.ru/

13. Dnektponnast 6ubnuoreka yueOHUKOB: http://studentam.net

14. DnexTpoHHO-O0MOIMOTEYHAs! CUCTEMA U3/IaTEIBLCKOTO IEHTpa «JIaHby

https://e.lanbook.com/books.

15. Dnexrponno-6ubanoTeunas cucrema «9BC FOPAUT» www.biblio-online.ru.

16. OnexTponHas 6ubimoreyHas cucrema «HannoHansHbIH TUPPOBOI pecypc «PyKOHT»».

http://rucont.ru/

17. DnexkrponHo-6ubnroTeunas cuctema http://www.sciteclibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI

8.1. MaTepuaIbHO-TEXHHYECKOE OCHAIIIEHHE Ay TUTOPHIA

Criennanu3upoBaHHbIE AyAUTOPUH, UCIIOJIB3YEMBIE TIPU NIPOBEICHNUH 3aHATUN JIEKIINOHHOTO TUIIA U
MPaKTUYECKUX (CEMUHAPCKUX) 3aHATUN, OCHAIIEHbl MYJIbTUMEIUNHBIMHU MPOEKTOPAMU U KOMILJIEKTOM
anmnaparypsl, HO3BOJISIOIIEH 1EMOHCTPUPOBATh TEKCTOBBIE U I'paMueCcKue MaTepUabl.

B ydueOHOM mporecce HCMONb3yeTcs KOMILIEKT JEMOHCTPALIMOHHBIX CTEHJOBBIX MAaTepHalioB IO
TEMaM Kypca.

8.1.1. Ayautopum il IpOBeAeHN s JIEKIIMOHHBIX 3aHATHIA

128 nocaoounvix mecm

OcnaieHHOCTh: CTOJI MMCBbMEHHBIN — 65 IIT., CTYJ ayAUTOPHBIN — 128 mT., Kpecao ayJuTOPHOE —
1 wr., TpubyHa — 1 wr., TpuOyHa HacTonbHasg — 1 1IT., JOoCKa HacTeHHas — 2 wT., komnbiotep 400G1,
N9ES8ES — 1 mt., 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.

IlepeyeHp NHMIIEH3MOHHOrO MporpamMmHoro obecmneuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, Microsoft Open License, AHTUBHpPYCHOE NpPOTPaMMHOE
obecnieuenne Kaspersky Endpoint Security, 7-zip (cBoGomuno pacmpoctpansemoe [10), Foxit Reader
(cBobomHO pacmpoctpansiemoe [10), SeaMonkey (cBobomuo pacmpoctpansemoe [10), Chromium
(cBoGomHO pacmpoctpansiemoe [10), Java Runtime Environment (cBoGomuHo pacmpoctpansiemoe [10),
doPDF (cBobomno pacnpoctpansiemoe [10), GNU Image Manipulation Program (cBoGomnHo
pacnpoctpansiemoe I10), Inkscape (cBobomuHo pacnpoctpansemoe [10), XnView (cB0oOOmHO
pacmpoctpansemoe [10), K-Lite Codec Pack (cBobomno pacmpoctpansiemoe I[10), FAR Manager
(cBoboaHO pacnpoctpansemoe 110).


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

60 nocadounwvix mecm

Cron mucbMeHHbId — 31 1wT., cTyn ayautopHsid — 60 mrT., Kpecno ayauropHoe — 1 mr., TpuOyHa
HacToysbHas — 1 mT., JOocKa HamoJibHass MoOwiabHas — 1 mT., HOyTOyk 90NBOAO2-VQ1400 — 1 mir.,
npoektop XEED WUX450ST — 1 mt., 3xpan SCV-16904 Champion — 1 mwr., mmakat — 5 mrT.

[lepedyeHsr UIEH3MOHHOTO MporpaMMHoro obecredeHus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, AHTuBHpycHOe mporpammHoe obecredenne Kaspersky
Endpoint  Security, 7-zip (cBobGomuHo pacopoctpansemoe I10), Foxit Reader (cB0GOIHO
pacnpoctpansiemoe I[10), SeaMonkey (cBobGomuo pacmnpocrpansemoe [10), Chromium (cBoGOIHO
pacnpoctpansemoe I10), Java Runtime Environment (cBoGomno pacmpoctpansemoe [10), doPDF
(cBoGomHO pacmpoctpansemoe 110), GNU Image Manipulation Program (cBoGoIHO pacmpocTpaHseMoe
I10), Inkscape (cBobGoaHO pacmpoctpansemoe [10), XnView (cBoboauo pacmnpoctpansiemoe I10), K-Lite
Codec Pack (cBoboano pacrpoctpansemoe I10), FAR Manager (cBo6oHO pactpoctpansiemoe [10)

8.1.2. Ayautopum 1Jisi IpoBeAeHNs MPAKTHYECKUX (CEMHMHAPCKUX) 3aHATHIA

32 nocadounvix mecma

Cron mucbMeHHBIN — 17 1WT., CTyA ayAUTOPHBIA — 32 WIT., Kpecio ayautopHoe — 1 mrT., TpuOyHa
HacToyibHas — 1 mWT., JoCKa HAacTeHHas — | WT., mIakar — 6 wmr.

[lepexatnast mynbTHUMeuitHas ycraHoBka (HOyTOyk Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); mpius npoBoanas Genius Laser; npoektop DLP Texas Instruments VLT
XD600LP; crotika nepenBrkHas METALTUYECKAst MHOTOSIPYCHAs).

[lepeuens nUIEH3MOHHOTO mMporpammHoro obOecneuenusi: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AmntuBumpycHoe mporpammuHoe obecneuenue Kaspersky Endpoint
Security, 7-zip (cBoboxno pacmnpoctpansemoe I10), Foxit Reader (cBo6oaHo pacnpoctpansemoe I10),
Sea Monkey (cBo6oano pacipoctpansiemoe [10), Chromium (cBo6omHo pacnpocrpansemoe [10), Java 8
Runtime Environment (cBo6oano pacnpoctpansemoe [10), do PDF (cBo6onno pacnpoctpansiemoe I10),
GNU Image Manipulation Program (cBoboano pacmpoctpansiemoe [10), Inkscape (cB0OOIHO
pacnpoctpansiemoe I10), Xn View (cBoGonHo pacnpoctpansemoe [10), K-Lite Codec Pack (cBo6oaHO
pacmpoctpansiemoe [10), FAR Manager (cBo6oano pacnpoctpansiemoe [10).

30 nocadounwvix mecm

Cron nucbMeHHBI — 16 mwrT., cTyn ayautopHsiii — 30 wT., Kpecino ayautopHoe — 1 mr., TpuOyHa
HacTonbHas — | mIT., TocKa HacTeHHas — | IIT., MIaKaThl — 5 IIT.

[lepexatHast MmynpTuMenuiiHas ycraHoBka (HOyTOyk Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); mbiue npoBonHas Genius Laser; mpoexktop DLP Texas Instruments VLT
XD600LP; crolika mepenBrkHasE METALTHYECKAst MHOTOSIPYCHAs).

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

28 nocadounvix mecm

Cron mucbMeHHBIH — 15 WT., CTYn ayAUTOpHBIA — 28 IIT., Kpecio ayauTopHoe — 1 mr., TpuOyHa
HacTonbHas — | mT., Tocka HacTeHHas — | mT., IIakaT — 5 mrT.

[lepexatHast MmynpTHMeMTHAs ycTaHOBKa (HOYyTOYK Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); mbiue npoBoanas Genius Laser; mpoexktop DLP Texas Instruments VLT
XD600LP; croiika mepenBrkKHAs METALTHYECKAass MHOTOSIPYCHAs).

[lepeyeHp NUIIEH3MOHHOTO MporpaMMmHoro obecnedeHnus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AwuntuBupycHoe mporpammHoe obecreuenne Kaspersky Endpoint
Security, 7-zip (cBobomHo pacmpoctpansemoe I10), Foxit Reader (cBoboano pacmpoctpansiemoe [10),
Sea Monkey (cBob6oano pacmpoctpansemoe [10), Chromium (cBobomHo pactpoctpansiemoe [10), Java 8



Runtime Environment (cBo6oano pacrnpoctpansiemoe I10), do PDF (cBoboano pacmpocrpansemoe I10),
GNU Image Manipulation Program (cBoGomuo pacnpoctpansemoe I1O), Inkscape (cBoOomHO
pacmpoctpansemoe [10), Xn View (cBoboano pacnpoctpansemoe 110), K-Lite Codec Pack (cBobomHo
pacnpoctpansiemoe [10), FAR Manager (cBo6oano pacmpocrpansemoe 110).

8.2. [lomemeHus A1 CAMOCTOAITEIbHOI PadoThI

1. OcHaleHHOCTh MOMEIICHUS JJIsI CaMOCTOSATEIbHOM padoThl: 13 mocamounbix mecT. Ctyn — 25
IIT., CTOJ — 2 MIT., CTOJI KOMIIBIOTePHBIN — 13 1mT., mkad — 2 mrT., T0CKa ayIuTOpHAsT MapKepHas — 1 mmiT.,
APM yue6noe T1K (MoHuTOp + cucremusiii 010K) — 14 mt. Joctyn k cetu «HTEpHET», B JIEKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BaTENBHYIO Cpey Y HUBEPCUTETA.

[lepedyeHb THIIEH3MOHHOIO IporpaMMHoro obecreuenusi: Microsoft Windows 10 Professional,
Microsoft Office 2016 Professional Plus, antuBHpycHOe mporpammHoe oOecrneucHue: Kaspersky
Endpoint  Security, 7-zip (cBobGomuHo pacmpoctpansemoe I10), Foxit Reader (cB0GOIHO
pacnpoctpansiemoe I10), Foxit Reader (cBobomHo pacmpocrpansemoe I[10), SeaMonkey (cBOOOIHO
pacnpoctpansiemoe I10), Chromium (cBoGoano pacmpoctpansiemoe I10), Java Runtime Environment
(cBobomHo pacnpoctpansiemoe [10), doPDF (cBobGomuo pacmpocrpansemoe I[10), GNU Image
Manipulation Program (cBo6omuo pacmpoctpansemoe [10), Inkscape (cBoOomHO pacmpocTpaHsiemoe
I10), XnView (cBobomaHO pacmpoctpansemoe I10), K-Lite Codec Pack (cBobGomHO pacmpoctpaHsiemoe
I10), FAR Manager (cBo6oano pacmpoctpansemoe [10).

2. OcHaleHHOCTh MOMEIIEHUs JIsi CAaMOCTOSITeIbHOM paboThl: 17 mocamounbix mect. Jlocka s
nucekMa MapkepoM — 1 mr., paboume Mecta CTyIAeHTOB, obopynoBaHHble [IK ¢ moctymom B ceTb
VYHuuepcurera — 17 mr., MyapTuMeauiiHblil npoektop — 1 mrt., APM npenopaBarens s paboThl C
MynbTUMeAna — 1 T, (CUCTEMHBINH OJIOK, MOHUTOPHI — 2 IIT.), cToi — 18 mt., cryn — 18 mr. Hoctyn k
cetu «MIHTEpHETY, B ANEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTEIbHYIO Cpeay Y HUBEPCUTETA.

[lepeuens DUIIEH3MOHHOTO MporpaMMHoro obOecmeudenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, antuBupycHoe muporpammuoe obecneuenue: Kaspersky
Endpoint  Security, 7-zip (cBobomHo pacmpoctpansemoe I10), Foxit Reader (cBoOOmHO
pacmpoctpansiemoe I10), Foxit Reader (cBobomuno pacmpoctpansemoe I10), SeaMonkey (cBoOomHO
pacapoctpansiemoe I10), Chromium (cBoOoano pacmpoctpansiemoe I10), Java Runtime Environment
(cBobomno pacmpoctpansiemoe I110), doPDF (cBoGomno pacnpoctpansemoe I[10), GNU Image
Manipulation Program (cBo6oano pacnpoctpansemoe I10), Inkscape (cBoO6oaHO pacmpocTpaHsemoe
[10), XnView (cBobomno pacmpoctpansiemoe I[10), K-Lite Codec Pack (cBobomHo pacrpoctpansemoe
I10), FAR Manager (cBoOosiHO pacripocTtpansiemoe [10).

3. OcHalleHHOCTh MOMEIIEHUs i1 CaMOCTOATENbHOW paboTel: 16 mocagounsix MecT. CTon
KOMITBIOTEPHBIN IS CTYACHTOB (THM 4) - 3 IIT., CTOJT KOMIBIOTEPHBIN A CTYyJAEHTOB (TUM 6) - 2 ImT.,
CTOJI KOMITBIOTEPHBIN JIJIs1 CTYAEHTOB (Tum 7) - 1 mT., Kpecio npenojaBaTens (CeTka, IBET YepHbIi) - 17
IIT., JIOCKa HaIojibHasi MOOWJIbHasE Oeslas MarHuTHO-MapkepHas «Magnetoplan» 1800mMM*1200mMm - 1
mT., MOHOOJOK Lenovo M93Z Intel Q87 - 17 mr., mnakat - 5 mr. Joctyn k cetu «MHTepHET», B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpely Y HUBEpCUTETA.

[lepeuenp nHMIIEH3MOHHOTO mporpaMMHoro obOecmnedenusi: 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 obecniedenue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHO pacnpoctpansemoe [10), Foxit Reader (cBoGogHO
pacmpoctpansiemoe [10), Foxit Reader (cBobomuno pacmpoctpansemoe I10), SeaMonkey (cBoOomHO
pacapoctpansiemoe I10), Chromium (cBo6omno 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 (cBoboaHo pacmpoctpansemoe I10), K-Lite Codec Pack (cBobomHO pacmpocTpaHsiemoe
I10), FAR Manager (cBobomno pacmpoctpansiemoe I1O), Cisco Packet Tracer 7.1 (cBobomno
pacmpoctpansemoe I10), Quantum GIS (cBobGomno pacmnpoctpansemoe I[10O), Python (cBoGomHO
pacnpoctpansiemoe I10), R (cBoboano pacnpoctpansiemoe I10), Rstudio (cBobonHO pacmpocTpansiemoe



I10), SMath Studio (cBobomHo pacmpoctpansemoe I10), GNU Octave (cBOOOJHO pacmpocTpaHsIeMoe
I10), Scilab (cBo6oxHO pacnpocTtpansemoe 110).

4. YuTanbHele 3aJbl:

OcHaleHHOCTh: KOMIbIOTepHOE Kpecsio 7875 A2S — 35 mT., cTosl KOMIbIOTEpHBIM — 11 mmiT.,
MoHo010K Lenovo 20 HD - 16 mr., nocka nacrennas Oemas - 1 mT., monutop KK Philips - 1 mrT.,
mouutop HP L1530 15tft - 1 mT., ckanep Epson Perf.3490 Photo - 2 mt., cucremusiii 610k HP6000 —
2 1IT; cTeJIaX OTKPBITHIN - 18 mT., Mukpodon [1-880 ¢ 071c.4. - 2 mT., KHWKHBIN mkad - 15 mT., mapra
- 36 wr., cTyn - 40 mir.

[TepeueHn JTUTCH3UOHHOTO MIPOrPaMMHOTO obecredeHus: ABTOMaTH3UPOBAHHAS
nHpopmannonHo-6udmoreunas cucrema (ABC); MARK-SQL, Upb6uc, noctyn B MaTepHeT; Microsoft
Windows 7 Professional; Microsoft Office 2007 Professional Plus; AHTHBHpYCHOE MPOrpaMMHOE
obecnieuenue Kaspersky Endpoint Security.

5. UnraneHbIN 3

Ocnamennoctp: ammapar Xerox W. Centre 5230- 1 mrT., ckamep K. Filem - 1 mmr,
KOIMPOBaJIbHBIN anmapar - 1 wr., kpecino — 521 AF-1 wr., monuTop XK HP22 - 1 wr., monutop KK S.17
- 11 mr., mpuatep HP L/Jet - 1 ., cucremusiii 6ok HP6000 Pro - 1 mT., cuctemusrii 6ok Ramec S.
E4300 — 10 mr., ckanep Epson V350 - 5 mr., ckanep Epson 3490 - 5 mt., cron 160x80%72 - 1 mt., cTyn
525 BFHO30 - 12 mwt., mkad karanoxHsiii - 20 mwr., cryn «Komobay» -22 mr., cton 80x55%72 - 10 mir.

6. UutanpHbIN 321

Ocnamennocth: KHWKHBIN mkad 1000%3300x400-17 mr., cton, 400x180 Turanuk «Pico» -
1 mit., cTON MUCHMEHHBIH ¢ TyMOoW — 37 mT., kpecio «Cannes» depHoe - 42 miT., Kpecio (KpeMoBoe) —
37 wr., Tenesuzop 3DTV Samsung UESSS9AT - 1 mr., Monutop Benq 24 - 18 wr., mudposoit UK-
tpancuBep TAIDEN - 1 mr., mynsT u1st npe3entanuii R700-1 mw., MmonoGnok Lenovo 20 HD - 19 mr.,
ckanep Xerox 7600 - 4mr. IlepeyeHb  JMLEH3MOHHOTO  MPOrPaMMHOr0  OOecreyeHus:
ABtoMatuzupoBaHHasi uHpopmarmoHHo-ouomoteynas cucrema (AMBC); MARK-SQL, Upbuc, noctyn
B MUurepner; Microsoft Windows 7 Professional; Microsoft Office 2007 Professional Plus;
AnTuBHpYyCcHOE nporpamMmmHoe odecrnieuenue Kaspersky Endpoint Security.

8.3. llomerenus 11 XpaHeHUs U NPOPUIAKTHYECKOT0 00C/Ty:KMBAaHUSI 000Py10BaHUS

1. ILleHTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH U CPEACTB OOyUCHHUS:

OCHaIIEHHOCTb: MEPCOHANIBHBIA KOMIBIOTED - 2 IIT. (J0CTyM K cetu «/HTepHeT»), MOHUTOp - 4 1IT.,
CeTeBOM HaKOMUTENb - 1 INT., UCTOYHHUK OecriepeOOMHOro MUTaHMs - 2 IIT., TEJIEBU30p IUIa3MEHHBIN
Panasonic - 1 mr., Touka Wi-Fi - 1 mr., nasuibHasi craHnus - 2 WT., Apeib - 5 mr., nepdoparop - 3 mir.,
Ha0Op MHCTPYMEHTA - 4 IIT., TECTEp KOMITBIOTEPHOM CeTH - 3 MIT., 0aJUIOH CO CXKAThIM Ta3oM - | mrT., macra
TeTIONPOBOAHAS - 1 mT., mbIIecoc - 1 mT., paguocTanius - 2 mIT., CToN — 4 mT., TyM0a Ha KoJiecukax - 1
IIT., MO/ICTaBKa Ha KOJIeCHKax - 1 mT., mkad - 5 mr., kpecmno - 2 mrT., nectauna Alve - 1 mr.

[TepeueHp NHIIEH3UOHHOTO MporpaMMHoro obecnedenus: Microsoft Windows 10 Professional,
Microsoft Office 2016 Professional Plus, anTuBUpycHOe mporpammHoe obOecneuenue: Kaspersky
Endpoint  Security, 7-zip (cBobGomuHo pacmpoctpansemoe I10), Foxit Reader (cB0GOIHO
pacupoctpansiemoe I10), Foxit Reader (cBobomHo pacmpoctpansemoe [10), SeaMonkey (cBoOOIHO
pacmpoctpansemoe [10), Chromium (cBoGomno pacmpoctpansemoe I10), Java Runtime Environment
(cBobomno pacmpoctpansiemoe I10), doPDF (cBobomno pacnpocrpansemoe I10), GNU Image
Manipulation Program (cBo6omno pacmpoctpansiemoe [10), Inkscape (cBOOOIHO pacmpocTpaHseMoe
I10), XnView (cBobomHo pacmpoctpansemoe I10), K-Lite Codec Pack (cBobGomHo pacmpoctpaHsiemoe
I1O), FAR Manager (ceo6oaH0 pactpoctpansiemoe [10).

2. LleHTp HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHI U CPEACTB O0yUCHHUS:

OcHameHHoCTh: CTOA - 5 MT., CTyJd - 2 IMT., Kpecao - 2 mT., mKad - 2 IMT., MepCOHATHHBINA
KoMmmbioTep - 2 mr. (mocryn k cetu «MHTepHer»), mMonutop - 2 mT., MO®Y - | mT., Tectep
KOMITHIOTEPHOM ceTH - 1 mT., 0aJUIOH CO CKAThIM Ta30M - | MIT., mypymnoBepT - 1 mT.



[lepedyeHp NHIIEH3MOHHOTO TporpaMMHoro obecmeuenus: Microsoft Windows XP Professional,
Microsoft Windows 7 Professional, Microsoft Office 2007 Professional Plus, anTUBUpYyCHOE
nporpammuoe obecrnieuenne: Kaspersky Endpoint Security, 7-zip (cBoboaHOo pacnpoctpansemoe [10),
Foxit Reader (cBoGomno pacmpoctpansiemoe I10), Foxit Reader (cBoGomno pacmpoctpansiemoe [10),
SeaMonkey (cBob6oano pacmpoctpansemoe I10), Chromium (cBoGoano pacmpoctpansemoe I10), Java
Runtime Environment (cBo6onHO pactpoctpansiemoe 110), doPDF (cBoGonno pacmpoctpansiemoe 110),
GNU Image Manipulation Program (cBoGoano pacmpoctpansemoe I[IO), Inkscape (cBoGomnHO
pacnpoctpansiemoe [10), XnView (cBobogHo pacmpoctpansiemoe I10), K-Lite Codec Pack (cBoGomno
pacmpoctpansemoe [10), FAR Manager (cBo6oano pacupoctpansiemoe 110).

3. LlenTp HOBBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA U CPEJCTB O0yUCHUSI:

OcHameHHoCTh: CTOJ - 2 MT., CTya - 4 mT., Kpecao - 1 mr., mkad - 2 MmT., MePCOHATBHBINA
KommbioTep - 1 mr. (moctyn k cetu «MHTepHEeT»), Beb-kamepa Logitech HD C510 - 1 mT., KonoHKH
Logitech - 1 wr., TecTep KOMIBIOTEpHOU ceTH - 1 mIT., apeib - 1 mT., Tenedon - 1 mr., Habop PyUHBIX
WHCTPYMEHTOB - 1 mT.

[lepedyeHb TUIEH3MOHHOTO MporpaMMHoro obecrnedeHus: Microsoft Windows 7 Professional,
Microsoft Office 2016 Professional Plus, antuBHpycHOe mnporpammuoe obOecrneucHue: Kaspersky
Endpoint  Security, 7-zip (cBoOomHO pacnpoctpansiemoe I10), Foxit Reader (cBoGomHO
pacnpoctpansiemoe I10), Foxit Reader (cBobomHO pacmpocrpansemoe [10), SeaMonkey (cBOOOIHO
pacnpoctpansiemoe I10), Chromium (cBoGoano pacmpoctpansiemoe I10), Java Runtime Environment
(cBobomuo pacnpoctpansiemoe [10), doPDF (cBoGomuo pacnpoctpansemoe I10), GNU Image
Manipulation Program (cBo6omuo pacmpoctpansemoe [10), Inkscape (cBoOomHO pacmpocTpaHsiemoe
I10), XnView (cBobomHO pacmpocrpansemoe I10), K-Lite Codec Pack (cBobGomHO pacmpoctpaHsiemoe
I10), FAR Manager (cBo6oano pacmpoctpansemoe [10).

8.4. JIunleH3MOHHOE MPOrPpaMMHoOe odecrevyeHmne:
1. Microsoft Windows 10 Professional.

2. Microsoft Windows 8 Professional.

3. Microsoft Office 2016 Professional Plus.
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