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PaGouas nporpamma qucuuniauabl «[loa3zemHas rugpomexanmka HeTsiHas» pa3paboTaHa:

- B cootBeTcTBUU ¢ TpeboBanusimu OI'OC BO — OakanaBpuaT MO HAmpaBlIEHUIO TMOATOTOBKU
«21.03.01 HedrerazoBoe nemno», yTBepkIEeHHOro mpukazoM MuHoOpHayku Poccum Ne 96 ot
09.02.2018 r.;

- Ha OCHOBaHMM Yy4eOHOro IUIaHa OakajaBpuaTa IO HampaBlieHHI0 moarotToBku «21.03.01
Hedterazosoe neno» HampaBieHHOCTh (mpoduib) «Pa3paboTka M SKCIUTyaTalusi yTrIIEBOJOPOIHBIX

MECTOPOXKICHH HIETb(ay.

CocTaBuTeNb K.T.H., go1ieHT Kopo6os I'.10.

PaGouasi mporpamma paccMoTpeHa M oa00peHa Ha 3aceqaHuu kadeApbl pa3paboTKU U

SKCIUTyaTalui He()TSHBIX U Ta30BBIX MECTOPOXKAEHUH OT «5» dpeBpast 2021 r., mpoTokon Ne 11.

3aBenyromnuii kadeapoit I.T.H., mpodeccop Poraues M.K.

Pa6ouasn InporpamMma corjiacobaHa:

HauanpHuK OT/eNa TUIIEH3UPOBAHHUS,
aKKpeIUTAllUU U KOHTPOJIS KayecTBa Hy6posckas I0.A.
o0Opa3oBaHUs

HauanpHHUK oTHEIa METOIUYECKOTO
K.T.H. Pomanuukos A.IO.

obecrieuenuns yaeOHOTO Tporiecca



1.IEJIA U 3AJAYM TMCOUTIINHBI

Llenp TUCHUILINHEL:

- npuoOpeTeHne CTyICHTaMH 3HAaHUH B 00JIACTH TEOPUH U MIPAKTUKU B 00JIaCTH PUIIHTPALIN
IJIACTOBBIX (DITFOUIOB,

OcHOBHBIC 3342491 JUCIUTINHBI:

- U3ydYeHHe (PM3HUECKUX CBOUCTB IIACTOBBIX CUCTEM;

- OIMCaHHE PEKUMOB TeUCHHS (JIFOMA B IPOYKTUBHOM ILJIACTE;

- 03HAKOMJICHHE C TPOIIECCaMU MOBBIIICHHS HETE- U Ta300T/Aa4YH IJIACTOB;

pPa3BUTHE Y CTYJACHTOB TBOPYECKON aKTUBHOCTH U (hOPMHUPOBAHHE HABBIKOB IMOAXOJa K PEIICHHUIO
MMOCTABIICHHBIX 33/1a4 MPOCKTUPOBAHUS, KOHTPOJIS, PETYJIUPOBAHUS U MH(DOPMAIMOHHOTO 00ECIICYCHHUS
MPOIIECCOB Pa3pabOTKHU MECTOPOKACHUIN YIII€BOJIOPOIOB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Huctmmumaa  «[lom3emuast ruapoMexaHuka He(TSHAs» OTHOCHTCA K 00s3aTelbHOW YacTh
OCHOBHOM MpodeccruoHaIbHON 00pa3oBaTebHON porpaMMbl IO HampaBiieHH0 oarotoBku «21.03.01
Hedrerazooe nemo» HampaBieHHOCTh (mpoduis) «Pa3paboTka W IKCIDTyaTalusl yrieBOIOPOIHBIX
MECTOPOKICHHH mienb(a» U u3ydaeTcs B 5 cemecTpe.

[IpenmecTBylomUMHA  KypcaMy, Ha KOTOPBIX HEMOCPEACTBEHHO OasupyeTcss AMCHUILUINHA
«[lomzemHas rugpomexanuka He]TsHas» sBIsA0TCA: «OCHOBBI HE(TEra3oBOro Jeila M HCTOpUA
pa3paboTku menb(HOBBIX MECTOPOXKACHUNY, «DHu3nKa mIactay, « uapaBiIuka.

Hucnunnuna «l[logszemHas ruapoMexaHuka He(TSHAs» SBISETCS OCHOBOIOJNATAIONICH IS
M3YYCHHS CICAYIONMX AUCcHUILINH: «CKBaXUHHAs 100bYa HeTH U ra3za»; «Pa3paboTka W HEPTIHBIX H
ra30BbIX MECTOPOKICHUN .

OCOOCHHOCTBIO JMCUUIUIMHBI SIBISIETCS. KOMIUIEKCHBIM MOJIXOJ K PAacCMOTPEHHUIO BOIIPOCOB
paboTsl HedTerazoBoit orpacnu. [Ipu 0CBOSHUH TUCIUILIMHBI U3Y4aeTCs BECh CIEKTP TEXHOIOTHMUECKUX
paboT, MpUMEHsIeMbIX Ha BCeX ATamax padoThl ¢ YIJEBOJOPOJIAaMH, HauWHAsl OT T'eOJOTHH, OypeHHS H
OCBOGHUS 3aJIe)Kel, 3akaHuuMBasg pa3padOTKOW, SKCIUTyaTanueil, cOOpoM M MOATOTOBKOHM, a Takke
TPAHCIIOPTUPOBKOW CKBAKUHHOM IPOIYKIUH.

3. IJIAHUPYEMBIE PE3YJIBTATHI OBYUYEHMUS MO JUCHUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJBbTATAMM OCBOEHUSI OBPA3OBATEJILHON
NPOI'PAMMBI

[Tpoutecc wm3ydenust aucuuruHbl «llog3zemMHas ruapomexaHuka He(TsSHas» HampaBieH Ha
(hopMHUpPOBAHHE CIEAYIOIINX KOMIIETEHITUH:

®opmupyeMble KOMIIETEHIIUH
Ko u HauMeHOBaHHE HHIMKATOPA
Conepxanne Kox JMOCTHKEHUSI KOMIETEHIIHH
KOMIETEeHI[UH KOMIeTeHIHH
CrocoOGHOCTH peniaTh OIIK-1 OIIK-1.1. VYwmeer wuCMIONB30BaTh OCHOBHBIE 3aKOHBI
3a/1a4u, OTHOCSIIIHECS K JTUCIUILINH MHKEHEPHO-MEXaHUYECKOTO MO
npodecCuoHATBHON OIIK-1.2. VYMeer wuCHNOIb30BATh OCHOBHBIE 3aKOHBI
NeSITeIbHOCTH, TPUMEHSIS €CTECTBEHHOHAYYHBIX AWCIMILINH, MPaBUiIa MOCTPOCHHS
METOJTbI MOJICITUPOBAHHS, TEXHHYECKUX CXEM U YepTexei
MaTeMaTH4eCKOTo
aHaiu3a,
€CTECTBEHHOHAYYHbBIC U
0OIIenHKEHEPHBIC 3HAHUS




4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI
4.1. O0beM IUCHUIIHHBI U BUbI y4eOHOH padoThI
OOmast TpynoemkocTs aucuuiuiuHbl «llogzemHass ruzpomexanuka HedTsHas» cocraBiser 4
3aueTHBIX eauHul 144 ak. yacos.

AK. 4acsbl 1o
Bua y4eOHoii padoThI Bcero ak. yacos ceMecTpam
5

AyAUTOpPHBIE 3aHATHS, B TOM YHCJIE: 85 85
Jlexuun 34 34
[Tpaktrueckue 3ansarus (113) 51 51
CamocrosiTenbHas padora cryaenToB (CPC), B Tom uncie 59 59
BrinonHenue KypcoBoro mpoekra 20 20
[ToaroroBka K JIEKIIUSAM 10 10
[ToaroroBka K MPaKTUYECKUM 3aHSATUSIM 19 19
IToaroroBka k nudd. 3auety 10 10
IIpome:xkyTounasi arrectauus — qudd. 3auer (3), 3 3
kypcooit nmpoekt (KIT)
OO0mas TPy10eMKOCTh THCIIHILTHHBI

aK. yac. 144 144

3a4. el. 4 4

4.2. ConepxaHue TUCUUILTUHBI
Y4eOHBIM MJIaHOM MPEIYCMOTPEHBI: JIEKIIH, IPAKTUUECKHUE 3aHITHS U CAMOCTOSITENIbHAsA paboTa.
4.2.1. Pa3aejbl IMCHUILIMHLI 1 BUALI 3AHATHIA

Buapbl 3anaTuii
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1 ®dusndecKue CBOMCTBA IIACTOBBIX CUCTEM 6 2 - 4
2. PesxxuMbl TeueHus ¢urrona B MpOAyKTUBHOM Tutacte | 132 30 51 51
3 [Ipoueccrl MoBbILLIEHUS He(I)Te-, razo-, 6 2 4
' KOHJICHCATOOT/Ia4H TUIACTOB.
Hroro: 144 34 51 59
4.2.2.Coaep:xaHue pa3iesoB IHCHUILINHBI
HaumeHoBaHue
Ne . TpynoemkocTh
pasaena ConepxaHue JJeKIIUOHHBIX 3aHATHI
n/n B aK. yacax
AUCIHHIJIMHBI
dusnueckue 3aKOoHBI (dbunbTparyn IJIACTOBBIX (hronIoB.
1. | cBolicTBA WIACTOBEIX JuddepeHnmanbabie ypaBHEHUs (QUIBTPAIIUN KUIKOCTEH 2
CHCTEM 1 r'a30B.
VcranoBUBIINHCS IIPUTOK KUAKOCTHU K rpymnme
TUAPOAVMHAMUYCCKU COBCPHICHHBIX CKBAXWH. HpI/ITOK
Pexumbl TeueHus JKUIKOCTH K HECOBEPIIECHHBIM CKBa)XHHAM.
2. | Gmonna B YcranoBuBmiascs QuIbTpanusi OXZHOPOJHON CKUMaeMOM 30
MIPOTYKTHBHOM (ympyroi#t)  KMOKOCTH W Ta3a.  YCTAaHOBHBIIASCS
mIacre duabTpans HEOAHOPOAHBIX JKUAKOCTEH (MHOrodasHbIX
cucreMm).Heycranosupmasics ¢bunsTpanys yapyroi
JKUJIKOCTM B ymnpyrom Iuiacte. HeycraHoBuUBIIasCs




¢unbTpanus rasza. HeycranoBuBmasicss ¢uiapTpanus npu
B3aMMHOM BBITECHEHHH KHIKOCTEH U ra3os.

[Ipornieccr! moBeimeHus | ['mapoaHAMIYECKHE MOJICIH TOBBIICHUS HedTe-, Ta30-,

3. | Hedre-, raso-, KOHJICHCATOOT/AuH IIJIACTOB. 5
KOHJICHCATOOTIa4H
IJ1aCTOB.
Hroro: 34
4.2.3. IlpakTHYecKue 3aHATUS
Ne . TpyroeMkocTh
Paznen TemaTnka NpaKTHYeCKUX 3aHATHI
n/n B aK. yacax
I'panunel npumennMocTH 3akoHa [lapcu. HennHeliHble 3aKOHbI 4
¢bunpTpanuu.
[TpsamonuHeiHo-napauienbHas GUiIbTpalus HeC)KUMaeMOi 5
KUJKOCTHU (IIPUTOK K rajuepee).
ITnockopanuanbHOE HAIOPHOE ABM)KEHHUE HEC)KMMAEMOU
xuakoctu. IIputok k coBepuieHHoM ckBaxkune. opmyna 4
Jromron.
YcTaHoBUBIIASCS (PHIIBTPAIIUS HEC)KMMAEMOM JKUIKOCTH B
1. Pasnen 2. HEOJITHOPOJAHBIX IJ1aCTaX. 4
MeTox SKBUBaJICHTHBIX (PUIBTPAIIMOHHBIX COMPOTHBICHUI 4
1O.I1.bopucoga.
BnusiHue rugpogMHaMUYECKOT0 HECOBEPILIEHCTBA CKBAYKUHBI 4
Ha ee JeOuT.
VYcranoBuBIIAsCS (GUIBTpaLUs CKUMAEMOM HUIKOCTH U Ta3a. 4
HeycranoBuBmiasicst puiibTpanus ynpyroi »KuJIKoCTH B 5
YIPYTOM ILIACTE.
Hroro: 34

4.2.4. JlabopaTopHble padoThI
Jlaboparopubie pabotel 1o gucuumuHe «llog3eMHass ruApoMexaHuke HePTsIHAsS» He
MIPEyCMOTPEHBI.

4.2.5. Kypcosbie padoThl (IIPOEKTHI)

Ne i/

TemaTnka KypcoBbIX padoT (IPOEKTOB)

IInockue YCTAaHOBHUBIIIHECSA (bHHBTpaLII/IOHHBIC noroku. Mcnonb3oBaHue (byHKLII/II/I KOMILIJICKCHOT'O
TIIEPEMECHHOI0.

N

Wzyuenne naTepdepeHin CoOBEpIICHHBIX CKBKMH ITPpY GUIIBTpaluy HeTu U rasa.

w

N3ydeHne ocoOeHHOCTEN PUTOKA KUAKOCTH ¥ ra3a K HECOBEPIICHHBIM CKBAKHHAM (TIPH JIMHEHHBIX
Y HEJIMHEWHBIX 3aKOHAX (MIBTPAITIN).

Juddepennmansaple ypaBHEHNsT HEYCTAHOBUBIIICHCS PUIBTPAIIMN YIPYTOH KUAKOCTH IO
Pa3InYHBIM 3aKOHaM (UIBTPAlMU B YIPYTOH MOPUCTOH cpefie.

VccnenoBanue 3aa4 MOJETIMPOBAHUS OCHOBHBIX POLIECCOB (DMIBTPALINH IIACTOBBIX (MIIOUJIOB.

AHanmu3 BeITeCHEHUS He()TH BOJAOW U3 TPEIIMHOBATO-TIOPUCTHIX M HEOTHOPOIHBIX CPE.

W3ydeHre HeyCTaHOBUBIICHCS (PIIIBTPAIINY JKUKOCTH U Ta3a B TPEIIMHOBATHIX U TPEIIMHOBATO-
MTOPUCTBHIX Cpeliax.

M3ydeHne OCHOB TEOPHH HEU30TEPMHUIECCKON (PIIIETpaItim.

| N oo B

I/I3y‘-ICHI/IC TUAPOAVMHAMUYCCKUX MOI[CJ'ICI;’I MCTOAOB ITOBBIINICHUA He(i)Te- 1 Ira30KOHJCHCATOOTAaAYN




IJIaCTOB.

10. W3yuenue 3a1a4 GuabTpaiuu TpexhasHoi CMecH.

11. 3y4enne 0CHOB TeOpHU QHILTPALIMU MHOTO()a3HBIX CHCTEM.

12. OmnpeieneHne NapaMeTPOB MIIACTa IPU HEYCTAHOBUBILEHCS (DMILTPALIMH Ta3a.
13. AHanu3 3a1a4 IPUTOKA YIPYToM JKUIKOCTH K YKPYITHEHHOM CKBaKHMHE.

HCCJ’ICILOB&HI/IG OIHOMCEPHBIX (bHHI)TpaIII/IOHHI)IX IIOTOKOB ynpyroﬁ JKUJIKOCTH AJId pa3JIMYHbIX

. MOJIeNIeH TITACTOBBIX (PUIBTPAIIMOHHBIX CHCTEM (TOYHOE PEIEHHE YPABHEHHS MTbE30IIPOBOTHOCTH).
15. AHanM3 PUTOKA KUIKOCTH ¥ Ta3a K FOPM30HTAIBHBIM CKBAKHHAM.

16. HM3y4enne npuOIMKEHHBIX METOIOB PEIIECHHUS 3a1a4 MPUTOKA rasa.

17. MeTozbl penenns 3a1ad GUIBTPALMH Ta3a ¢ HOMOIIBI0 YPABHEHUS MATEPUATILHOTO OalaHca.

18. VccnenoBanue 3a1a4 IBMKEHNs TPAHUIL] pa3fieia IPH B3aMMHOM BBITECHEHHMH XKUIKOCTEH M ra30B.
19. JIBU>xeHUE Ta3MPOBAHHOM JKUIKOCTH B IIOPHCTOM CPEJIE.

20. VccnenoBanue 0cOOEHHOCTEH (GUIBTPALMH HEHBIOTOHOBCKOM JKHMIKOCTH.

5. OBPA3ZOBATEJIBHBIE TEXHOJIOI'MHU

B xo1e 00yueHus IPUMEHSTIOTCSL:

Jleknmu, KOTOpbIE SBISIFOTCS OAHUM M3 BOXHEHIIMX BUAOB YU€OHBIX 3aHSTHUI U COCTABISIIOT OCHOBY
TEOPETUYECKOMN IMOATOTOBKH 00 YJAIOITHXCS.

Ilenu eKIMOHHBIX 3aHATHIA:
-IaTh CUCTEMAaTU3UPOBAHHBIC HAYYHBIC 3HAHHS IO AWCIMIUIMHE, aKIEHTUPOBATh BHUMAaHUE Ha Haubomee
CJIO’KHBIX BOITPOCAX AUCIUIUIMHBI;
-CTUMYJIUPOBaTh ~ aKTUBHYIO  [IO3HABAaTENIbHYIO  JIEATEIBHOCTH  OOYHYaIOUIMXCS,  CIIOCOOCTBOBAThH
(hOpPMHPOBAHHIO UX TBOPUYECKOTO MBIITUICHHS.

IIpakTnyeckue 3auaTus. Lleny npakTMUecKuX 3aHATHN:
-COBEPIIICHCTBOBATh YMEHHUS M HABBIKU PEIICHUS MPAKTUUECKUX 3a]1a4.

['maBHBIM cofiep>kKaHHEM 3TOTO BUAA YUEOHBIX 3aHITHH sBIsieTcss paboTa KakKAoro o0ydaromierocs mo
OBJIA/ICHUIO TIPAKTUYECKUMU YMEHUSIMH U HaBBIKAMU TIPOPECCUOHATIBHOMN IeATEIEHOCTH.

Koncyabranum (Texyias KOHCYJbTallMsd, HakaHyHe nudd. 3auera) sBIseTcs OAHOW U3 (GopM
PYKOBOJICTBA Y4e€OHOM paboTON OOYYarOImMXCS M OKa3aHUS UM TIOMOIIM B CaMOCTOSTEIBHOM HW3YYEHUH
Marepuana AUCIUIUIMHBL, B JTUKBUJAIMHA UMEIOIIMXCS MPOOEIoB B 3HAHUSX, 3a/I0JDKEHHOCTEH M0 TEeKYIUM
3aHSATHUSIM, B TIOJITOTOBKE MUCBMEHHBIX paboT (IIPOEKTOB).

Tekymine KOHCYNbTAllMU MPOBOISTCS TMpErojaBaTesieM, BEAYIIUM 3aHATHS B Y4eOHOU Tpymme,
Hay4YHBIM PYKOBOJMTEJIEM U HOCST KaK WHAWBUIYaJbHBIN, TAaK U TPYIIIOBOM XapakTep.

CamocrosiTejibHasi padoTra o0y4yarolIMXCSsl HampaBlieHa Ha YriyOJieHHe W 3aKkperuieHHe 3HaHWM,
MOJTyYEHHBIX HA JIEKIUSAX M JAPYrUX 3aHATUSAX, BBIPAOOTKY HABBIKOB CAMOCTOSITEILHOTO AaKTHBHOTO
MPUOOPETEHUsT HOBBIX, JOMOJIHUTENBHBIX 3HAHUH, MOATOTOBKY K MPEICTOSIIAM YUeOHBIM 3aHATHSIM U
MIPOMEXYTOYHOMY KOHTPOJTIO.

KypcoBoe mnpoexkTtupoBaHue GOpMHPYET HaBBIKM CaMOCTOSITEIBHOTO  TPO(ecCHOHATHHOTO
TBOpPYECTBA.

6. OHEHOYHBIE CPEACTBA JJISA TEKYIIETO KOHTPOJISA YCIIEBAEMOCTMU,
MPOMEXYTOYHOM ATTECTAIIMA IO U'TOT'AM OCBOEHU S JUCITATLIAHBI

6.1. Ouenounvie cpeocmea 0nsa camocmoamenvHoil padomsl u MeKyuiezo KOHmMpOos

ycnegaemocmu

Pa3nen 1. ®usnveckne cBOMCTBA MJIACTOBBIX CHCTEM

1. Meton wmarepuanbHoro Oananca. CrmocoObl HWHTEpPIpETAlMd YPaBHEHUS MaTEPHAIBHOTO
Oamanca. CocTaBleHHE ypaBHEHHUS MaTepHAIBHOTO OanlaHca MW ONpEJECHHE TOTEHIIUAIBHOTO
KOJIMYECTBa M3BICUYEHHON He(pTH mpH 3alaHHOM CHHKEHHM IIJJacTOBOro naBieHHs. OlieHKa 3amacoB
He(TH mpu paboTe B peKUME E€CTECTBEHHOTO HMCTOINCHUS 3aJICKH, THIAPOJUHAMUYECKH CBS3aHHON WM
MOJIHOCTHIO U30JIMPOBAHHOM OT aKTUBHOTO BOJJOHOCHOTO FTOPU30HTA.

2. CnocoOBbl yueTa HEOJJHOPOAHOCTH TUIACTA.



3. l'uppoauHaMuuecKuii MPUHIIMI CYTIEPIIO3UIIMHU U CIIOCOOBI yueTa HHTep(EPEHIIMH CKBaXKHH.

4. I'paHu1pl MPUMEHUMOCTH 3aKoHa Jlapcu.

5. Iuddepenunanbapie ypaBHEHHS GUIBTPALIMH KUIKOCTCH U Ta30B.

Pa3nea 2. Pesxumbl Teuenns (pJirouaa B NPOAYKTHBHOM ILIACTe

1. Ocobennoctu GpuIbTPAIII MHOTOKOMIIOHEHTHOTO ()JIIOH/1a B TIOPUCTOMN Cpeie.

2. QunpTpanMy IUIACTOBOM JKUIKOCTU Uil PaguaibHOW T'e€OMETPHH IMOTOKa. 3. OUiIbTparuu

IJIACTOBOW KUJKOCTH JJIs IMHEHHON T€OMETPUU MOTOKA.

4. PacuéTt mapamMeTpoB HECTAllMOHAPHOW OJHOKOMIOHEHTHOH (MIbTpanuu HeQTH Ui dIeMeHTa
IJIaCTa C BEPTUKAJIbHON CKBAKUHOM.

5. Pacuér mapameTpoB HECTalMOHAPHOW OJHOKOMITIOHEHTHON (uibTpanuu HEeTH AJs TPYIIIBI
BEPTUKAIbHBIX CKBAXHH B OJJHOPOJHOM ILIacTe.

Pa3nea 3. IIpoueccol noBbimennst Hedre-, ra3o-, KOHAEHCATOOTAA4H IIACTOB

1. luknnyeckue BO3AEHCTBUS Ha MJIACTHI IPU 3aBOJHEHHH.

2. HecranmoHapHoe 3aBOAHEHHWE C WM3MEHEHHWEM HAaIpaBJICHUS (WIBTPALMOHHBIX IIOTOKOB
KHUJKOCTHU B ILIACTE.

3. BropuuHbie METO/IbI MOBBIICHUST HEPTEOTIA4X TUIACTOB.

4. TpeTuyHbIe METOIbI TOBBILICHHS HEPTEOTAAYH TIIACTOB.

1. 5. Koadumment oxsata racra pa3pabOTKOW.

6.2. Ouyenounvie cpedcmea 015 RPOBEOCHUsI RPOMENHCYMOUHOU ammecmayuu (Ougg.3auema)

6.2.1. IIpumepnutit nepeuensv sonpocos/3adanuii K ougpgh.3auemy (no oucuyuniune):

1. [Ipeamer moa3eMHOM THUApPOMEXaHUWKH. Poiib M 3a/laud MOJ3EMHON THUAPOMEXAaHUKH, €€
CBSI3b C TEOpPHUEH pa3padOTKH MECTOPOXKIeHUH HeTH U Ta3a.
2. [TonsTe o mopucToii cpene. BakHelime XapakKTepUCTHKH IOPOBOTO KOJUIEKTOpa

(MOpPHUCTOCTh, NMPOCBETHOCTH, MPOHULIAEMOCTD). 3aKOHbI (punbTpauuu. JIMHENHHBIM 3aK0oH (UIbTpalUu
(3axoH Japcu).

3. Huddepennmanbaoe ypaBHeHHE ABUkKEeHUS. 3akoH [lapcu B auddepennnansHoit popme.

4. [TpyunHbel HapymeHus 3akoHa Jlapcu W npenensl €ro NPUMEHUMOCTH. AHamu3 MU
MHTEpIIpEeTaIHs] SKCIIEPUMEHTAIBHBIX JAHHBIX.

S. Henuneitnble 3akoHbl GuiabTpanuu.

6. [lonsiTHE O MareMaTHYeCKOW MOJEIM PEIICHMs 3aJad IOA3EMHOM T'HAPOMEXaHUKH.
[TonsATHE O CTPYKTYPHBIX MOJENAX MOPHUCTHIX CPEN.

7. [TonsiTne 0 MaTeMaTHYECKON MoIeNH (PU3MIECKOTO TIpoliecca.

8. JuddepenunanbHoe ypaBHEeHHE Hepa3pblBHOCTU. Ero ¢usuueckuii cMmbIici U OCHOBHOE
Ha3Ha4YCHHE.

9. OcHOBHBIE 3aBUCUMOCTH MTapaMETPOB MOPUCTOM Cpeibl U (IIIOMIOB OT JaBICHHS.

10. VpaBuenue Jleitben3zona. [y HEYCTaHOBUBIIETOCS IBM)KCHHS Ta3a B IOPUCTON CpeEJie.

11. Oynkius Jleitbenzona. YpaBHEHHE HEYCTaHOBUBIIEHCS (QMIBTPALUU OIHOPOJHOTO
(dbmronna mo 3akony Jlapcu.

12. HauanbHble U TpaHUYHBIE YCIIOBHS IIPH PELLICHUM 33714 TEOPUHU (PUIIbTPALIUH.

13. Monenn oqHOMEPHBIX (PUIBTPALIMOHHBIX MTOTOKOB.

14.  TIpuTOK XUAKOCTH K IpYIIIE CKBAXUH B IJIACTE C YAAJCHHBIM KOHTYPOM IMUTAHUSL.

15. [IpUTOK KUAKOCTH K CKBa)KUHE B IUIACTE C MPSAMOJIMHEWHBIM KOHTYPOM MUTAHUS.

16.  IlpuToK >KHIAKOCTH K KOJBIEBHIM OaTapesM CKBaXHH. MeToJ SKBUBAJIEHTHBIX
(GUIBTPAMOHHBIX COMPOTUBIICHUH.

17. XapakTepuCcTUKa OTOKA B YCIOBUSAX HEJIMHEHHOTO 3aKOHA (pUIIbTpaIUH.

18. Tunosble rUAPOAVMHAMUYECKUE XaPAKTEPUCTUKH IIACTA.

19. OmnpeneneHue napamMeTpoB IUIacTa MPH YCTAaHOBUBIIEMCS Tpolecce (QUIbTpaliH
KHUJKOCTH.

20. Omnpenenenue mnapaMeTpoB IUIACTa IMPH HEYCTAHOBMBILEMCS Ipolecce (QUIbTpaliu

JKHUIKOCTH.



21. [TonsiTHe O HEcOBepIIEHCTBE CKBAXWH. DUIBTPAMOHHOE CONMPOTHUBICHHE CKBAaKHUHBI.
CkuH ¢axrop.

22. HeycranoBuBIeecs: IBUXEHHUE YIPYTOH )KUAKOCTH B IepOpMUPYEMOI IOPUCTON Cpeie.

23. VYcraHoBHBIIEECS [BHKECHHE OIHOPOJHONM HEC)KMMAEMOM JKHUIKOCTH B HEOJHOPOIHBIX
IIOPUCTBIX Cpefax.

24. VYcraHoBUBILIEECS HEPAAUAIBHOE IBUKEHUE HEC)KMMACMOW KUIKOCTU IIPU JIMHEHHOM
3aKOHE (PUIIbTPALHH.

25. [Tonsatue 06 nHTEPHEPEHIINH CKBAXKHH.

26. Meton nocnenoBaTeNbHOM CMEHBI CTAallMOHAPHBIX COCTOSHWM IIPUM PELICHHH 3anady

ynpyroro pexuma. @opmyisl pacdera NpsAMOJIMHEHHO — IAapaJUIEIbHOTO HEYCTAaHOBUBLIETOCA IOTOKA
YIPYTOM KUAKOCTH.

27. Merton mociieIoBaTeIbHONM CMEHBI CTAallMOHAPHBIX COCTOSHUM IIPU PELICHUHM 3aJad
ynpyroro pexunma. @opMmynbl pacyeTra ILIOCKOPaJAMAIBHOIO HEYCTAaHOBUBLIEIOCA IIOTOKA YHPYrou
KUJIKOCTH.

28. KonycooOpazoBanue. @opmynsl g pacueta Oe3BOJHOTO U 0€3ra3oBOro JaeOUTOB
CKBA)XUHBI.
29. Teopust 0Opa3oBaHus BOASHOTO KOHYCa B TJIACTE C IMOJAOIIBEHHOMW BOJIOM.

1. Mogens punsrpanuu baknu-JIeeperra. Ypasuenune baknu-JleBeperra.

6.2.2. IlpuMepHbIe TecTOBBIE 3aAaHusl K TudQ. 3auery

Bapwuanr 1.
Ne Bonpocsl BapuaHThl 0TBETOB
1. |Ilo 3akony Ilackans B ruzapocratuke | 1.  PacnpeneneHuss = OPUIOKEHHOIO K
pelaroTes 3a1a4u IIOBEPXHOCTU JABJIEHHS BO BCEX TOUYKax
o0BbeMa JKUJIKOCTH
2. CxaTus KUAKOCTH B COCYAE
3. ®opMHUpOBaHUSA ITOBEPXHOCTHOI'O
HaTSHDKEHMSI B IIOKOSIIIENCS KUAKOCTH
4. PacmivpeHusl *HUJIKOCTU IPH YBEIUYEHHUH
€€ TEMIEPATyphl
2. | B xakux cnyvasx 3amauu ¢uibTpanuu | 1. Korma nporecc He 3aBUCHT OT BpeMEHH
MTOA3EMHBIX BOJ OnMChIBaKOTCA | 2. J[71s KBa3MCTallMOHAPHBIX IOTOKOB
OOBIKHOBEHHBIMU 3. JIsst MOTOKOB 3aBUCSIIINX TOJIBKO OT OJTHOM

i depeHIMaTbHBIME YPaBHEHUSAMU? | IEPEMEHHOMN
4. JIns MOTOKOB 3aBUCALIMX OT HECKOJIBbKUX

MIEPEMEHHBIX
3. | B xakmx ciyvasx 3amauun ¢uieTparuu | 1. Korga nporecc He 3aBHCHT OT BpEMEHH
MOJ3EMHBIX BOJ onuceiBatoTcs | 2. Jlyist KBa3uCTalMOHAPHBIX TOTOKOB
mudepeHmanTbHBIMA  YpaBHEHUAMHA B | 3. JIJIsI TOTOKOB 3aBUCAIINX TOJIBKO OT OJTHOM
YaCTHBIX MTPOU3BOIHBIX ? MEPEMEHHOM
4. JIns MOTOKOB 3aBUCAIIMX OT HECKOJIBKHX
MIEPEMEHHBIX

4. | 3anucarb ypaBHEHHE CTAlMOHAPHOTO
HallOpHOTO  OJTHOMEPHOI0  IUIOCKO-
HapajIeIbHOro MOTOKa

1 9 wndy w0
dx dx
d,6 dH

2. —(r—)=0
dr( dr)

2
3 4°H _
dx
dr  dr dt




5. | 3ammcarth ypaBHEHHE CTAalMOHAPHOTO 1 i (Kh d_H )+ W =0
HAMoOpHOTO OJHOMEPHOrO PaJuaIbHOTO dx dx
IIOTOKA , i(rd_H) 0

dr = dr
d’H
3. =
dx’
4 & OH)_dH
dr  dr dt

6. 3amucate  dopmyny [romronm s Q
CTallMOHAPHOM bunsTpanyu g1 5= HW (u)

KpPYrOBOM ILIacTe e Q. i R
22T r
5 Qpls
27T r
2 2
4 q —K h o — h |
2L

7. 3akon duxa s omnpexgeneHus | 1 0, =—kwgradH

MoJIeKyIsIpHO# nuddy3un 2. 0, =-D,,meradC
3. Op =—DyagradH
4. 0, =-D,mgradP

8. | Kakue ropusle mopoasl MoryT ObITh | 1. Ileckn
OTHECEHbl K cpeaaM ¢ ABOUHOM | 2. ['unbI
MIOPUCTOCTHIO? 3. Cyrnunkn

4. TpemuHOBATbIC TPAHUTHI

9. | Kakoii merox oOpabGoTku pe3yinbraroB | 1. MeTos oTHOIIEHUH
ONBITHOM OTKAaYKH sBisieTcst | 2. MeTon pazHocTei
o0s3aTeNIbHBIM B OTEYECTBEHHOH | 3. MeTo XapaKTepHbIX TOYEK
MpaKkTUKe? 4. Meron mnpsmoit guHHUM (Tpado —

aHAJMTUYECKUI MeTON)

10. | CooTHolIeHNE k03¢ punmentoB | 1. 3HaueHust K03(HHUIMEHTOB OAMHAKOBBI
MOJIEKYJISIPHOM muddysun B | 2. Koaddumment monexymnspaoit aupdys3uu B
HACBIIIEHHOW TOpHOW TMOpoAe M B | CBOOOJHOMN Cpejie MEHbIle
cBOOOTHOM cpene? 3. Koadbdumument monexynsapuoi nuddy3uun

B CBOOOIHOM cpefie Oobiie
4. COOTHOLIEHHE 3aBUCUT OT CBOMCTB TOPHOU
OPOJIbI

11. | T'panuts MPUMEHUMOCTH merona | 1. [lns mro0sIxX mporieccoB
CIIOKEHHUS TEUYEeHU I (meton | 2. JIast TMHEHHBIX MPOLIECCOB
CYIIEPIO3UIIMIA) 3. J11sl HENMMHEWHBIX MPOLECCOB

4. TonbKo AJIsl CTAllMOHAPHBIX MPOLIECCOB

12. | Vkazars COOTHOIIIEHHE mexay | 1. K=Kk

kodpdunmentom unptpanuu (K) wu
k03 durrenTom nmponuiaemMoctu (K)

2. sz'V
g

3.k:E
g

4 k=9




13.

Ha xpoBito BOZOHOCHOTO TOPH30HTA
BO3/ICHICTBYET HEKOTOPOE BHEIITHEE
nasneHue. OnucaTh U3BMEHEHUE

3¢ PEeKTUBHOTO U HEUTPATHLHOTO
HaMpPsDKEHUH TIPU BO3paCTaHUU JAHHOTO
BHEIIIHETO JIaBJICHUS, TIPETIOIIaras
M30JIMPOBAHHOCTH TUIACTA

1. HeilTpanbHoe HampshKEHUE BO3pacTaeT, a
3¢ pexTUBHOE HANIPSHKEHUE TTAJacT

2. D¢ dexTrBHOE M HEUTPATHLHOE HANIPSHKEHUS
ocraroTcs 0e3 U3MEHEHUI

3. DddexTuBHOE HAMPSHKEHHE BO3pPACTAET, a
HeHTpallbHOE HaNpsKEHUE MajJaeT.

4. D¢ dexTrBHOE N HEUTPATHLHOE HANIPSHKEHUS
BO3PACTAIOT

14. | Kak usmensiercs JaBjieHuE 1. laBnenue ymeHbIIaeTcs
0Ka3bIBa€MOE MOJHOCTHIO 2. JlaBneHnue Bo3pacTaer
MOTrpY>KEHHOM rpaHUTHOM IIBI00H Ha 3. JlaBnienue ocraercsi 6€3 H3MEHEHUS
JTHO BOJZIOEMA MPU TOBEME YPOBHS 4. JlaBneHwe  wu3MEHSETCS  BCIEN  3a
BOJIbl B CAMOM BojioeMe? M3MEHEHHUEM YPOBHEH B BOJOEME
15. | Kakue »KuaKOCTH HA3bIBAIOTCS 1. JIroOble peanbHbIe KUIKOCTH
HEHBIOTOHOBCKUMU? 2. JIt00blIe BSI3KHE KUIKOCTH
3. Kuakoctu, B KOTOPBIX CHIIBI BHYTPEHHETO
TPEHUS TOAYUHSIOTCS 3aKOHY BSI3KOCTH
Hprorona
4. XKuIKOCTH, B KOTOPBIX CHUJIBI BHYTPEHHETO
TPeHHs] HE MOMYUHSIOTCS 3aKOHY BSI3KOCTH
HeroTona
16. | Yka3zatb COOTHOIIIEHHE mMexnay | 1. o, =0,
M3MEHEHHSIMU HEHTPaJILHOTO L
3¢ PEKTUBHOTO HANPSHKEHUH ? "
3. o,=0,+0,
4.do, =do,
17. | Yo Takoe )KeCTKHI pexxum 1. Tlpm >xecTkOM pexume QUIbTPALUU
bunbTpanuu? rOpHasi IOpojia CYUTACTCS HEC)KUMAEMOM
2. Ilpu xecTkoOM pexume QUIbTpaLU
MIO0/I36MHBIE BOJIbI CUHTAIOTCA
HEC)KUMAEMbBIMHU
3. Ilpu >xecTkoM pexume QUIBTPALUIH
MIPOUCXOIUT 3aJiepiKKa nepegaqn
3¢ (HeKTUBHOTO HATIPSKEHUS
4. Ilpu >xecTKOM pexume QUIbTpalu
MOJ3eMHBIE BOJABI M TOPHBIE  TOPOJBI
CUHTAIOTCSI HEC)KUMACMBIMHU
18. | Ha rpanuie 3a1aHO MOCTOSTHHOE 1. I pona
3HA4YE€HHE HAIOpa — 3TO TPAaHUYHBIE 2. 1l ponma
YCIJIOBHS 3. Il pona
4. 1V pona
19. | TunpoauHaMuveckuii Harmop 1. IlpousBeneHneM  IbE30METPUUYECKOU
oTpesensieTcs: BBICOTHI Ha TUIOTHOCTD KHIKOCTH
2. IIpousBenieHrEeM Te€OMETPHUUECKON BBICOTHI
Ha YJeJIbHBIN BEC KUIKOCTH
3. YacTHBIM OT JeNeHHs TUIPOCTaTHUYECKOTO
JTaBJICHUSI Ha yJIeIbHBIN BEC KUIKOCTH
4. Cymmoii T€OMETPUUYECKOH,
MbE30METPUUECKON U CKOPOCTHOM BBICOT
20. | Pa3mepHOCTh THAPOCTATHYECKOTO 1n

naBienue B cucteme CU

2. kr/M°
3.11a




‘ 4. u/M

Bapuanr 2.

Yro Takoe MbE30MCTPHUICCKAA BbICOTA

1. Mepa BA3KOCTH KUAKOCTH

2. BpicoTa cTonba XKUIKOCTH HaJl pacyeTHOM
TOYKOMH, 3aMepsieMasi Ibe30METPOM

3. Bricota crosiba >KUIKOCTH HaJl YCJIOBHOU
TOPU30HTAIILHOM IIOCKOCTBIO

4. BpicoTa, HA KOTOPYIO MOJKET IOJTHSATHCS
KUJKOCTh € TOMOILIBID TOBEPXHOCTHOTO
IEHTPOOEIKHOTO HAacoca

Byner mu npoucxoauts GumbTpanus B
[VIMHAX TIPU TPAJUEHTE MEHBIIEM, YeM
HaYaJILHBII?

1. da, 6yner

2. ®wibTpanus B TIIMHAX OyAET MPOUCXOIUTh
BCET/1a

3. Her, ne 6yzer

4. OunpTpanus OyIeT TMPOUCXOJUTH IIPH
M3MEHEHUHU HAIPSHKEHHOIO COCTOSHUS

Pacxon JIAMHUHAPHOT O MOTOKa
KHUJKOCTU B TTaJKOU TpyOe 3aBHCHT:

I. Or cun TOBEPXHOCTHOTO HATSIKEHUS
KHUJIKOCTH

2. Ot ko3¢ dunmenTa GuIbTpaH

3. JIuHeiHO OT ruApaBINYECKOro rpaJleHTa
4. Or KOpHS KBaJPaTHOIO u3
I'MJIPABIMYECKOro rpaiueHTa

Pacxon TypOyJICHTHOTO MOTOKA
YKUJKOCTH B TJIAJIKOU TpyOe 3aBUCHT:

1. Or cun mNOBEpXHOCTHOTO HATSKEHUS
KHUJIKOCTH

2. Ot xoapdunuenta GuabTpauuu

3. JIuHeiHO OT ruApaBINYECKOro rpaJHeHTa
4. Or KOpHS KBaJPaTHOIO u3
I'MJIPABINYECKOro IrpaueHTa

VYkazaTh pa3MepHOCTh Ko3(p(uImenra

. BespasMepHa;I BCINYHNHA

bunpTparun . M/CYTKH
. M2/cyTKH
. M°/CyTKH
VYkazatb pPa3sMepHOCTb yuciaa | 1. M/cyTku
Peitnonbaca Re . M?/CyTKH
. M%/cyTKH

. be3pa3zmepHas BenuunHa

3akoH ¢unbrpanmu [lapcu cnpaBeanuB
IS

. JJaMmuHapHOTrO pexrMa TeueHus
. TypOyneHTHOT0 pexuMa Te4eHus
. Inst mro6oro pexuma TedeHus

VYka3atb
3HAYECHUSIMU

COOTHOLIEHHE MEXIY

KPUTHYECKOIO0  4HuCia
PeitHonbca Regp Npu JIBHKEHHH B
HOBBIX VIAJIKUX ~ METAIMYECKUX
TpyOax W TpU JBHKEHHH B CTapbIX
KOpPPO3UPOBAHHBIX METaJUIMYECKUX
TpyOax

. Réxp omuHaKoBO

. Rexp B cTapbix Tpybax Oyner Oosbliie

. Rexp B HOBBIX TpyOax Oyzer Oosiblie

Uucno Rekp s crapeix TpyO He
UCTIOJIb3yeTCst

1
2
3
4
1
2
3
4
1. Hepexoz[Hor 0 PCKHUMaA TCUCHUA
2
3
4
1
2
3
4

Koaddumnuent dbunpTparuu 3aBUCHT OT
CIIEYIOIIUX TapaMETPOB:

1. OT CBOHCTB  JKHJIKOCTH,
¢buIbTpyeTcs B TOpHOI mopojie
2. Ot ckopocTu GUILTpAIH

KOTOpast

3. OT CBOWCTB rOpHOM NTOPOJIbI




4. Or cBOWcTB TrOpHOMU
(GUIBTPYIOMIEHCS KHUIKOCTH

MOpoJbl U

10. | Koadounuent aktuBHoW mnopuctoctd | 1. OTHomenue oObemMa TOp K 0O0meMy
OTpesieIIsieTCs KaK 00BeMy FOPHO MOPO/IbI
2. OrtHoueHue o0beMa CBSA3HBIX IOp K
00meMy 00beMy TOPHOM ITOPOIBI
3. OrHomenue obbemMa T1Op K  00BEMY
MUHEPAIBHOTO CKeJleTa TOPHOI MOPOIbI
4. OtHomieHne o0bemMa IOp K 0OlEMy
00BEMY CBSI3HBIX TIOP
11. | I'mgpocraTuyeckuii Hanop | 1. 'eomerpuueckoil BicOTOMN
ONIPEACIISIETCSA: 2. Cymmoit reOMETPUYECKOI
(reoae3nyeckoi) U Mbe30METPUIECKON BBICOT
3. IIbe30MeTprYECKON BBICOTOM
4. Pe>XMMOM TEYEHUS JKUAKOCTH
12. | CkopocTh QUIBTPALIMKA BEIYUCITSACTCS 1. v=kal
o ¢popmyre: 2. v=1
3. v=k
4. v=nl
13. | dns  xakux  pexumoB  TeueHus | 1. [lns mamuHapHOrO TeueHUS
crpaseuIuB 3akoH KpacHOIonbsckoro 2. g TypOyJAEHTHOIO TEYEHHUS
3. Jlns mro60ro pexxuma TeueHus
4. J151g nepexoHOT0 pexuma TeUEHHs!
14. | 3aBucur m koad¢unment | 1. 3aBucur
MIPOHUIIAEMOCTH oT CBOMCTB | 2 3aBUCHUT pu MU30TEPMUYECKON
GuIbTpYyIOIEncs JXKUIKOCTU? bubTpanuu
3. 3aBUCHUT TOJIBKO JJIsl TIIMHUCTHIX TIOPOJT
4. TeopeTHuecKu HE 3aBUCUT
15. | I'mapoaunamuyeckas ceTka akenus | 1. CeTka, oOpa3oBaHHas TMHUSIMH TOKa
—3TO 2. Cerka, KoTopas oOpa3oBaHa JMHUIMH
PaBHBIX HATIOPOB U JIUHUSMHU TOKA
3. JlenTa TOKa
4. TpyOka TOKa
16. | Yka3arh COOTHOIIIEHHE MEXTY 1. [TapamiensHb! APYT APYry
JTUHUSAMH TOKA U JIMHUSMU PaBHBIX 2. He cBs3anbl Mex1y co0oii
HATOpPOB B M30TPOITHBIX TOPHBIX 3. IlepneHIUKYISIPHBI IPYT APYTY
nopojax 4. IToquuHSAIOTCS 3aKOHY TAHT€HCOB
17. | Onpenenenue koddduimenTa | 1. 4" = ul
MbE30IPOBOAHOCTH > 4 =T
3.4 = I_{
U
4. a" = y7i
18. | Kakue mnpeanocbuiku ucnoib3yiores | 1. CrpaBenmuBocTb 3akoHa Jlapcu
MIPH BBIBOJIC YPAaBHEHHSI HEPA3PBIBHOCTH | 2. 3aKOHBI COXPAaHEHUS MaCChI
(GUIBTPaLlMOHHOTO MTOTOKA? 3. 3aKOHBI COXpaHEHUS UMITYJIbCA
4 HecxxumaemocTthb GUIBTpYIOIICHCS
KHUJIKOCTH
19. | YpaBuenue YKECTKOT'O pexuma OH LO'H
¢dunpTparuu  (TUIOCKO-TIApaJUICIBHBIN L o =da o2

cirydait)




dr  dr

2
3. d'H =0
dx2
4 ( dH )= dH
Cdrt dr’ dt

20. | YpaBHenue yIpyroro pexuma oH .0°H
¢dunpTparuu  (TUIOCKO-TIApaJUICIbHBII L E =4a o
cirydait)

2. ar ( ) 0
3. d’H _
dx2
4, —( d—H) = dH
dr
Bapuanr 3.

1. | Kakwe reomurpanuonusie mporeccsl | 1. Tonbko quddy3noHHBIE MPOIIECCHI
YUUTBHIBAIOTCS B cXxeMe NopHIHeBoro | 2. Tonbko MUKPOAMCIIEPCHOHHBIE TPOLIECCHI
BBITECHEHUs? 3. ToJIbKO MaKpOAUCTIEPCUOHHBIE MPOIECCHI

4. TosIbKO KOHBEKTHBHBIN MTEPEHOC

2. | B xakux mopomax ympyroeMkocTh | 1. OmuHaKOBBI
Oonpllle — B MECYAHOM BOJOHOCHOM | 2. B riIMHHCTBIX Mopojaax 6osblie
TOPHU30HTE 17001 TITUHACTHIX | 3. B mecyaHbIx mopojax OosbIire
NOJICTUJIAIOIIMX M TNepekphiBatonux | 4. CpaBHEHHE HE KOPPEKTHO
OTHOCHTEIIEHO BOJIOYIOPHBIX MOpoiax?

3. | PacueTHnie 3aBUCUMOCTH mpu | 1. S=A+C-Int
MHTEPNPETAMA  OTKa4eK  MeToJIoM | 2. S=A+C-lnr
BPEMEHHOTO MIPOCIICKUBAHUS 3. S=A-C-Inr

4. S=A+C-nL
r

4. | PacueTHbie 3aBUCUMOCTH mpu | 1. S=A+C-Int
MHTEPNpPETAMA  OTKa4eK  MeToJoM | 2. S=A+C-lnr
KOMOHWHHUPOBAHHOT'O MPOCIIECKUBAHUS 3. S=A-C-Inr

4. S=A+C-nL
r

5. | Kakue IrpaHUYHbIE ycnosus | 1. | poga
BEITIOJTHSIOTCS Ha CKBakuHe B cxeme | 2. |l poxa
Teiica? 3. Il pona

4. 1V pona
6. | Uro Takoe MHIUKATOPHBIN rpaduk? 1. S=1@)
2. S=f(r)
3. §=1(0)
4. §=rdgn)
7. Urto Takoe copOIMOHHAs €MKOCTh? 1 N = C
s
2. N=C-p
3. N=p




4. N=C
1.

MOBEICHUS CUJ BHYTPEHHETO TPEHMUS
(BA3KOCTH) B JBMXKYILEWUCS >KUJIKOCTH

. 3akoH KpacHOMoabCcKoro
. 3akoH Dypbe

8. | Kak m3mMeHsieTcs BenMYMHA HAmopa Io YBennuuaercs
HaMpaBJIEHUIO JIBWXKEHUS TOoJ3eMHbIX | 2. OcTaercss HeM3MEHHBIM
Boa? 3. Ymensbaercs
4. Xapaktep HU3MEHEHUS 3aBHUCUT  OT
THJIPOJTMHAMUYECKON CETKU JIBFKCHUS
9. | Kak BBIYHUCIISICTCS s dexruBHas | 1. n, = n,
IIOPUCTOCTH?
2. n,=n,+v
3' na = nO + Ww.,w
4. n,=n,+p
10. | Ha KaKyro BenuuuHy | 1. Ha BenmnumHy cKOpOCTHOTO Hamopa
TUIPOIMHAMUYECKHI Hanop | 2. Ha BennuuHy reoie3nueckoil BBICOTHI
OTJIMYAeTCs OT rujpocraruydeckoro | 3. Ha BenmnuuHy nbe30MeTpru4ecKOil BHICOTHI
Haropa? 4. Ha BenmuyuHY  THAPOCTATUYECKOTO
JIaBJICHUS
11. | T'mapaBnuueckuit rpanuent | 1. J=0,1
nmoj3eMHoro moroka paseH J. Ilpwm | 2.J=0,3
MpOYMX paBHBIX yclIoBUsAX B Kakom | 3.J=0,01
cilydyae pacxoj mojazemHoro moroka | 4.J=0,5
Oyznet Gombiie?
12. | Yro Taﬁoe yAenbHBIA  pacxox | 1. g =Q.
CKBa)KUHBI’ _
2. q=0.-8S.
3 = 0,
SC
S
4, g =—=
0.
13. | 3anwucatp BBIPAKECHHE JUTS 2%
=X
WHTETpalIbHON SKCroHeHmansHoit | 1 _J-e dx
/4
byHKIMHA (pynkumn BIIVSTHUSA 0
CKBaYKUHBI 2 ¢
) 2. 2 fedx
T X
© oy
e
3. j—dy
x Y
2 te”?
4, — j —dy
NT LY
14. | Kak BEI‘II/ICHHGTCSI o0bemMHas HJ'IOTIEOCTB 1 p,.=n(0.,—p)
TOPHOW  TIOPOJBI  TIOTPY)KCHHOH B _
9 2. p@3_(pcm_p0)
KHUIKOCTD’
3' p63 :(l_n)'pCKL'l
4' pg3 :(]‘_n).(pcm _p())
15. | Kakue  3akonsl  miua  onwucaHus | 1. 3akon [apcu
2
3
4

MCIOJIb3YIOTCSl B THIPOMEXaHHUKeE?

. 3axkoH Puxka




16. | Kax MEHsETC o BepTukanu | 1. He n3amensiercs
T'MJIPOCTaTHYECKOE JlaBJIEHUE B | 2. C rimyOMHOM yMeHbIIAeTCs
MIOKOSIILIENCS OTHOPOAHOM KUJIKOCTH? 3. C riiyOuMHOH yBeIMUMBaETCS
4. Ilepuoanyecku BO3pacTaeT v yObIBaeT
17. | Kak MEHsETC 1o BepTukanu | 1. He namensiercs
TUJIPOCTAaTUUYECKU I Harop B | 2. C rimyOMHON yMEHBIIIACTCS
MTOKOSIILIENCS JKUIKOCTHU? 3. C riiyOMHON yBeIMUMBAETCS
4. Bnauane YMEHBIIIAETCA, MOTOM
YBEJIMYUBAETCS

18. | Uto mnpowmsoiiner ¢ TOpHOH mOpoaOH
pu CHIDKECHUU HEUTPaAIbHOTO
HanpsHKEHUs?

1. 'opHas nopona octanercst 0e3 U3MEHEHUs
2. IIpousoiigeT nekommnpeccus

3. Ilpousoiiger koMIpeccus

4. I'opHast mopojja HAYHET JIBUTaThCsl

1. TexHuueckue omMMUOKU U3MEPEHUS

2. HaOnromaercst QuiabTpamusi IMOJ3EMHBIX
BOJl B BEPTUKAIbHOM HalPaBJICHUU

19. | B HenocpeACcTBEeHHOMN OIU30CTH APYT OT
JpyTa MPOUICHBI JBE HAOII0aTCIIbHEIC
ckBakuHbL. O/lHAa U3 HUX 000pyHOBaHa

HAa BEpPXHIOK 4YacTb onxHopoaHoro | 3. HaOmromaercst QuubTpamust MOI3EMHBIX
BOJIOHOCHOTO TOPHM30HTA, APYras — Ha | BOA B TOPU30OHTAJIHLHOM HAIpaBICHUN
€ro  HIKHIOI  4acTb.  YpoBHU | 4. (CkaspIBaeTcsi BIMSHUE KaWUISIPHOU
NOJ3EMHBIX ~ BOA B  CKBaXMHAX | KaiMBI
YCTaHOBHJINCh HA pa3HBIX OTMETKaX.
[Touemy?
20. | Kak  B3auMOCBsi3aHbl ~ KOO(GQUUUEHT | 1. g = u
YIPYTOEMKOCTH TOPHBIX TOPOA U L m
yrpyrasi BOA0OT/1aua riacra? Ho = H
* * 1
3. Uy=pH —
m
* *
4. p, =10u

6.3. Onucanue noxkaszameneii u Kpumepues KOHMPOJiA YCNEGAEMOCH U, ONUCAHUE WIKATI
ouenueanus
6.3.1. Kputepuu oneHoKk mpoMe:KyTo4Hoii aTTecranuu (1uddepeHIPOBAHHOIO 324eTa)

Ilpumepnan  wikana  oOueHu6AHUA  3HAHUIL  NO  6ONPOCAM/GbINOJHEHUI)  3A0AHU
oughgpepenyuposannozo 3auema:
Onenka
IloporoBslii ypoBeHb YrayoneHHbIH IIpoaBuHYyTHII

«»
(HEeyI0BJIETBOPHUTEJIBLHO)

OCBOCHMSI
«3»
(YA0OBJI€TBOPUTEJIHHO)
[Tocemenne He MeHee 60
% JIEKIIUOHHBIX U
MPaKTUYECKUX 3aHATUN

YPOBEHb OCBOCHUS
«“»
(xopoio)
Ilocemenue HE MeHEe
70 % JIEKIMOHHBIX U
MPAKTUYECKUX 3aHATUN

YPOBEHb OCBOEHMS
«S»
(oTJIM4HO)
ITocemenue HE MeHEE
85 % JIEeKLMOHHBIX U
MPaKTUYECKUX 3aHATUN
CTyzneHT B MOJTHOM
00BEME 3HAEeT MaTepual,

ITocemenue menee 50 %
JIEKITNOHHBIX U
MPAKTUYECKUX 3aHATUN

CTy,Z[eHT MMOBCPXHOCTHO
CTy,I[CHT XOpouIO 3HacT

CryneHT He 3HaeT
3HAYUTEILHON YacTU
MaTepuana, JI0ImycKaeT
CYIIIECTBCHHBIC OIIMOKU B

3HaeT MaTepHuai
OCHOBHBIX Pa3ZieJioB U
TeM y4eOHOM
JUCLUIUTMHBL, JOMYCKaeT

MaTepuai, TPaMOTHO U
0 CYILIECTBY U3J1araet
€ro, JOIycKast

TPaMOTHO U 1O
CYILIECTBY U3JIAaraeT ero,
HE JIoIycKast

HEKOTOPBIC HETOYHOCTH B CYIIECTBEHHBIX
OTBETax Ha BOIIPOCHI HETOYHOCTH B OTBETE Ha .,
BOIDOC OTBETE Ha BOMPOC. HETOYHOCTEH B OTBETE
p Ha BONIPOC

He ymeeT HaxouTh
perieHus O0IBITMHCTBA

Wuorna vaxoaut
pernieHus,

YBepeHHO HAXOIUT
pelieHus,

Bbe3ommbo4yHo HAXOAUT
pEIIeHHUs,




MPETyCMOTPEHHBIX MpeyCMOTPEHHBIC MIPEeTyCMOTPEHHBIC MIPETyCMOTPEHHBIC
porpaMMoi 00ydeHus porpaMmoii 00ydeHUs porpaMMoit 00ydeHus IPOrpaMMOi
3aJaHui 3aJaHui 3aJlaHui oOydeHus 3a1aHui
BonbmmHCTBO IIpenycmoTpenHble [IpenycMoTpeHHbIE [IpenycMoTpeHHbIe
MPETyCMOTPEHHBIX MporpaMMoii 00ydeHUs IporpaMMoit 00ydeHus MPOrpaMMOit 00ydeHus

porpaMMoi 00ydeHus
3aJaHUH HE BBHITIOIHEHO

3aJJaHus BBIIIOJTHCHBI
YAOBJIETBOPUTCIIBHO

3alaHus yCIICHIHO
BBIITIOJTHCHBI

3alaHus yCIICIIHO
BBITTIOJIHCHBI

Ilpumepnaa wikana oyeHuganua 3HAHUIL 6 Mecmogoll popme:

KosanyecTBO NpaBHWIbHBIX 0TBETOB, % Ounenka
0-49 HeynoBieTBopUTEIbHO
50-65 VY 10BJICTBOPUTEILHO
66-85 Xopomro
86-100 OTnyHO




7. YHEBHO-METOANYECKOE U UTHOOPMALNOHHOE OBECIIEYEHUE
JAUCHUIIJINHBI
7.1. PekomMeHayemasi JuTepaTypa
7.1.1. OcHoBHasi iMTEpaTypa
1. MexaHuka )UIKOCTH U Ta3a. — Yueonuk. A.Jl. ['mprugos. — M., Uudpa-M, 2014. — 704 c.
http://znanium.com/bookread2.php?book=443613

2. b.b. KBecko, E.I'. Kaprios. [lomzemuas rugpomexanuka: yaeonoe nocobue. Tomck: Tomckwmii

MOJINTEXHUYECKU yHuBepcuTeT, 2012. — 168 c.
https://e.lanbook.com/reader/book/10309/#2
3. MexaHuKa )XHJIKOCTH U Ta3a. — YueOHuk. A.[l. 'uprunos. — M., Uudpa-M, 2018. — 704 c.
http://znanium.com/bookread2.php?book=926430
4. Xanmzens A.B. Underground Fluid Mechanics. TToazemuas rugpoMexanuka: yaeoHoe mocodue
Ha aHrd. s13.. Tomck: CraBponons: u3a-so CKOY, 2016. — 149 c.
http://biblioclub.ru/index.php?page=book red&id=459047&sr=1
7.1.2. lonoJIHUTEJILHAS JIUTEPaTypa
1. Yapusiii U.A. IlomzemHas ruznpomexanuka: M., ['ocynapcTBeHHOE H3aTENbCTBO TEXHHUKO-

TeopeTHdeckou murepatypsl, 1948. — 196 c.
http://biblioclub.ru/index.php?page=book_view_red&book_id=213790
2. Illenxaues B.H. Ilogzemuas rumpaBnuka: M., T'ocynapcTBeHHOE HAyYHO-TEXHUYECKOE
M3JIaTEeIBCTBO HE(PTAHOM M TOPHO-TOIUIMBHOM JuTeparypsl, 1949. — 525 c.
http://biblioclub.ru/index.php?page=book_view red&book_id=437390

3. 'mmpomexanmka: yueb. mocodue. K.I'. Acaryp, b.C. MaxoBukos. C.-IleTep0. roc. TOpH. UH-T UM.
I'.B.IlnexanoBa (texH. yH-T). - CI16.: CIII'TH, 2008. - 326 c.

7.1.3. YueOHo-MeTOAMYEeCKOE 00ecneyeHne

1. ITonzemHas rugpoMexaHuka: MeToaudeckue yKa3aHus K CaMOCTOSITENIbHON paboTe CTYACHTOB
no muctmmuinae «llom3emMHasi THIpOMEXaHHWKa» Uil CTYJAEHTOB HampasiaeHust moarotoBku 21.05.06
Hedrerazosbie Texuuka u TexHojoruu / Cankrt-IlerepOyprckuii ropubiii yauBepcureT. Coct.: I'.1O.
Kopo6og. - CI16, ITOJIUTEX-ITPECC. 2018. 61c.

2. [Tonzemuast ruipoMexanuka: MeToIn4eckue yKa3aHusl K BBIIIOJHEHUIO MTPAKTHYECKUX PadoT 1Mo
mucturuHe «[loazemMHas TuIpOMEXaHUKay JIJIsl CTYIEHTOB HarpaBiieHus noArotosku 21.05.06
Hedreraszosbie Texuuka u rexuonorun / Cankr-IletepOyprekuii ropusiii yuusepeuret. Coct.: MK,
Poraues. - CII06, [IOJIMTEX-TTPECC. 2018. 61c.

7.2. Ba3pl JaHHBIX, )JIeKTPOHHO-0UOIMOTEYHbIE CHCTEMbI, HH(POPMAIHOHHO-CIPABOYHbIE U
MOUCKOBbIE CHCTEMBI

1. EBpomneiickas mudposas oudnanoreka Europeana: http://www.europeana.eu/portal

2. IHpopMaIrmoHHO-U3IaTeIBCKII IIEHTP IO TEOJOTHMH W HEAPOIIONb30BAaHHIO MUHHUCTEPCTBA
MPUPOJHBIX pecypcoB U dKkonoruu Poccuiickoit ®Pepepaunun - OO0 "TEOMHO®OPMMAPK"-
http://www.geoinform.ru/

3. UudopmanmoHHo-aHAIMTHYECKHUH LIeHTp «MuHepam» - http://www.mineral.ru/

4. Koncynprantllmoc: cmpaBoyHO - TMOMCKOBas CcUCTeMa [DIEKTpOHHBIM  pecypc]. -
www.consultant.ru/.

5. Mupogas mudposas 6udnuoreka: http://wdl.org/ru

6. Hayunas snexTpoHHas 6ubnuoreka «Scopusy https:// www.scopus.com

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

8. Hayunas snexrponnas oubnmoreka «eLIBRARY»: https://elibrary.ru/

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

9. INouckossie cucteMbl Yandex, Rambler, Yahoo u np.

10. Cucrema T'APAHT: 51eKTpOHHBIN TEPUOAUYECKHIN CIPABOYHUK [DJIEKTPOHHBIN pecypc|
www.garant.ru/.

11. TepmMuueckre KOHCTAHTHI BEIIECTB. DJIEKTPOHHAs 0a3a TaHHBIX,

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



http://znanium.com/bookread2.php?book=443613
https://e.lanbook.com/reader/book/10309/#2
http://znanium.com/bookread2.php?book=926430
http://biblioclub.ru/index.php?page=book_red&id=459047&sr=1
http://biblioclub.ru/index.php?page=book_view_red&book_id=213790
http://biblioclub.ru/index.php?page=book_view_red&book_id=437390
http://www.europeana.eu/portal
http://www.geoinform.ru/
http://www.mineral.ru/
https://elibrary.ru/

12. DnexTpoHHO-0MOIMOTEYHAs CUCTEMA U3/IaTEIhCKOTO IeHTpa «JIaHby

13. Dnexkrponnas 6ubnuoreka Poccuiickoii I'ocynapcTeennoii bubmmorexu (PI'B):

14. Dnexrponnas 6ubanoreka yueOHUKOB: http://studentam.net

15. DnekrponHo-6u6HOTeuHas cucteMa «9BC FOPAUT» www.biblio-online.ru.

16. DnextponHas OubnmoreuHas cuctema «HamuwonanbHbI mHGPOBONH pecypc «PyKOHT»».
http://rucont.ru/

17. DnexTponHo-0mOMoTeyHas cuctema http://www.sciteclibrary.ru/

18. Dnektponnas 6ubnmmoreka «Hedrs-raz»: http://www.dobi.oglib.ru

19. Caitr razonoOsIBaromel kommnanuu: http://www.gazprom.ru/

8. MATEPUAJIbBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJINHBI
8.1. MaTepuaIbHO-TEXHUYECKOE OCHAIIIEHHEe Ay IUTOPHIi:
AyIMTOPUM /ISl IPOBEAEHUS JIEKIMOHHbIX 3aHATHIA.

Creunanu3upoBaHHbIE ayAUTOPUH, UCIIOJIb3YyEMbIE MPU MTPOBEICHUY 3aHATUN JEKIIMOHHOIO TUIIA,
MPAKTUYECKUX 3aHITUNA OCHAIIEHBl MYJIbTHUMEIUWHBIMU TMPOEKTOPAMH M KOMILIEKTOM ammapaTyphl,
MO3BOJISIONICH IEMOHCTPUPOBATH TEKCTOBBIE M IpadUUeCKre MaTepHabl.

108 mocago4HbIX MECT

Cront 305x70%85 — 1 mwr., kadenpa — 1 wr., cryn — 12 mr., mapra 12001000 — 18 mr., mapta 2400x1000
— 18 mrt., cryn « ICO» - 1 wT., aKkycTUYecKas cucteMa noToiovHasi — 4 mr., MUkpodoH BpesHoit M/1-99
— 1 wr., ycunurens PA-935 — 1 mwt., kommutekt mukpodonusii CK-31 — 2 mr., mocka aynutopHas — 1
IIT., TUTAKaT B paMKe moja crekiaoMm — 24 mr.llepeyeHb JHMIIEH3MOHHOTO MPOTPAMMHOIO 00ECHEUEHUS:
Microsoft Windows XP Professional:
Microsoft Open License 160200410t 23.01.2003, Microsoft Open License 16581753 or 03.07.2003
Microsoft Open License 16396212 ot 15.05.2003, Microsoft Open License 16735777 ot 22.08.2003 T'K
Ne 797-09/09 ot 14.09.09, «Ha nocraBky kommbtoTepHoro obopynoBanusi» 'K Ne 1200-12/09 ot
10.12.09, «Ha nocraBky kommbiorepHoro ooopynoBanusi» 'K Ne 1246-12/08 ot 18.12.08, «Ha moctaBky
KOMITBIOTEPHOT0 000pynoBaHus U mporpaMMmuoro odecrneueHus» ['K Ne 1196-12/08 ot 02.12.2008, «Ha
MIOCTaBKY MporpaMMHoro odecnedenus» Microsoft Open License 45369730 ot 16.04.2009.

44 mocamoOYHBIX MECTa

Cron aymutopublii mns crygentoB (tum 1, 2) Canvaro ASSMANN — 22 mr., cryn — 40,
KoMIbloTepHOE Kpecnmo 7875 A2S — 4 mT.,, Jocka HacTeHHas, Oenas, MarHUTHO-MapKepHas
«Magnetoplan» 2400x1200 — 1 mT, cucTeMHBIH OJOK — 1 IMIT. C BO3MOXHOCTBIO JIOCTYyNa K CETH
«UuTepuer», monutop KK 17" — 2 m., nokyment-kamepa ELMO HV-5600XG — 1 mit., koMMyTaTop
Kramer VP201XL1 — 1 mrT., myneTuMeana npoekrop Mitsubishi LVP XD490U — 1 mT, moasec s
npoekropa SMS AERO — | wr., yeunurens-pacnpenenurens Kramer VP200XL — 1 mrt., ycunurens-
pacnpenenutens Kramer VP200XL — 1 mt, sxpaH ¢ myapToM HacTeHHBIM BbLABMKHOM Dreper ¢ UK
MyJAbTOM YIIPaBIEHHUS C DJIEKTPONPUBOJIOM — | IIT., UCTOYHUK OecrnepeboitHoro nuranusi Powerware
5115 — 1 mr.

17 nocagouHbIX MeCT

Cron — 2 mr; cryn — 23 wt; APM npenonasarens I[IK (cucremusiii 610k, mMoHutop) — 1 mirT.
(BO3MOXXHOCTB JI0CTyIa K ceTu «MHTepHeT»); CTOJ MpenoaaBarens crel yrioBoi — 1 mT; Tym6a — 1 mrT;
Kpecio pykoBoauTedss — | ImIT;  CTeHX  J1abopaTOpPHBIA JUIsl HCCIENOBAaHUS TUJIPABINYECKUX
XapaKTePUCTHK MOJENHU HEPTSHOTO MmiacTa — | mT; cTeHa Ja00paTOPHBIN MO MCCIEAOBAHUIO JTBUKCHHUS
ra30’KUJKOCTHOM CMEeCH B CKBaXHMHE — | INT; CTEeHJ J1abopaTOpPHBIA Ji HUCCIIEOBaHUSI PabOThI
IITAHTOBOTO Hacoca — | INT; JHMAarHOCTUYECKUH KOMILIEKC — 1 INT, CTeHA IabOpaTOpHBIN IS
uccienoBaHus paboThl AJIEKTPOLEHTPOOEKHOro Hacoca — 1 IIT; mocka, uisi HHGOpMaluu MapKepHas
MmarH.100*150 Bpam.Ha ponukax — 1 mr; miuakatel — 3 wt. [lepedeHp JTUIEH3MOHHOTO MPOTrPaMMHOIO
obecnieuenus: Microsoft Windows XP Professional:
Microsoft Open License 16020041 ot 23.01.2003, Microsoft Open License 16581753 ot 03.07.2003,
Microsoft Open License 16396212, ot 15.05.2003, Microsoft Open License 16735777 ot 22.08.2003, 'K
Ne 797-09/09 ot 14.09.09 «Ha moctaBky kommbioTepHoro obopymoBanusi», 'K Ne 1200-12/09 ot
10.12.09 «Ha mocTaBKy KOMITBIOTEPHOTO 000PYAOBAHUS»,



http://www.dobi.oglib.ru/
http://www.gazprom.ru/

I'K Ne 1246-12/08 ot 18.12.08 «Ha mocTtaBKy KOMMBIOTEPHOTO OOOPYAOBaHUS M MPOrPAMMHOTO
obecrieuenusi», 'K Ne 1196-12/08 ot 02.12.2008 «Ha moctaBKy NOpOrpaMMHOTO OOECIICUCHHUS»
Microsoft Open License 45369730 ot 16.04.2009.

AyIMTOPUM J1JIsl IPOBEACHUS NPAKTHYECKUX 3aHATHIA.

Criennanu3upoBaHHbIE ayAUTOPUH, UCIIOJIb3yEMbIE NP MPOBEJCHUM 3aHATUH JIEKLIMOHHOT'O THUIIA,
[IPAKTUYECKUX 3aHSITUH OCHAILlEHbl MYJIbTHUMEIUNHHBIMU IPOEKTOPAaMH M KOMIUIEKTOM anmnapaTypsl,
MO3BOJISIOIIEH 1EMOHCTPUPOBATh TEKCTOBBIE U IpadUueCcKUe MaTepUabl.

108 nocano4HbIX MeCT

Cron 305x70%85 — 1 mr., kadgeapa — 1 mrt., crym — 12 mr., mapta 12001000 — 18 mr., mapta 2400%1000
— 18 mt., cryn « MCO» - 1 mwT., akycTUYeCcKasi cucTeMa moTooyHasi — 4 mrt., MUKpodoH Bpe3Hoit M/[-99
— 1 mr., ycunurens PA-935 — 1 mt., komriekt Mukpodonnsiii CK-31 — 2 mT., nocka ayautopHas — 1
IIT., IUTAKaT B paMKe Moja cTekjaoM — 24 mr.llepeueHp JIMLIEH3MOHHOTO MPOTrPaMMHOIO 00ECHEUEHHUs:
Microsoft Windows XP Professional:
Microsoft Open License 160200410t 23.01.2003, Microsoft Open License 16581753 or 03.07.2003
Microsoft Open License 16396212 ot 15.05.2003, Microsoft Open License 16735777 ot 22.08.2003 T'K
Ne 797-09/09 ot 14.09.09, «Ha mocraBky xommbioTepHoro obopymoBanmsi» 'K Ne 1200-12/09 ot
10.12.09, «Ha nmoctaBky kommnbsrorepHoro odopynoanusi» ['K Ne 1246-12/08 ot 18.12.08, «Ha nmocraBky
KOMITBIOTEPHOTO 000pynoBaHus U nporpammuaoro odecneuenus» 'K Ne 1196-12/08 ot 02.12.2008, «Ha
MOCTaBKY MporpaMMHoOro obdecneuenus» Microsoft Open License 45369730 ot 16.04.2009.

44 nmoca104HBIX MecTa

Cron aymutopHbid s ctyaeHtoB (tum 1, 2) Canvaro ASSMANN — 22 mr., cryn — 40,
KoMIibloTepHOE Kpecnmo 7875 A2S — 4 mr., pocka HacTeHHas, Oejasi, MarHUTHO-MapKepHas
«Magnetoplan» 2400x1200 — 1 mT, cUCTeMHBI OIOK — | IIT. C BO3MOXKHOCTBIO JOCTYyIMa K CETU
«UuTepuer», morutop KK 17" — 2 mr., nokyment-kamepa ELMO HV-5600XG — 1 mit., koMMyTaTop
Kramer VP201XL1 — 1 mr., mynstumenua npoektop Mitsubishi LVP XD490U — 1 wr, moasec ams
npoekropa SMS AERO — 1 wr., ycunurens-pacnpenenurens Kramer VP200XL — 1 mrT., ycunurens-
pacnpenenurens Kramer VP200XL — 1 mr, 3kpaH ¢ myiapToM HacTeHHBIM BblaBMkHOW Dreper ¢ UK
MyJBTOM YIPaBJIEHUS C DJIEKTPONPUBOAOM — | IIT., UCTOYHMK OecrnepeboiiHoro nutanus Powerware
5115 — 1 mrT.

17 mocapo4yHBIX MecT

Cron — 2 mr; cryn — 23 mr; APM mpenoaasarens [IK (cuctemusbiii 010k, MoHMTOp) — 1 miT.
(BO3MOXKHOCTH J0cTyna K ceTu «MHTepHET»); CTOM MpemnoaaBaTess crell yrioBoi — 1 mT; Tymb6a — 1 mmir;
Kpecino pykoBoguTens — 1 1mT;  creHA  J1TaOOpaTOpHBIM ISl HCCIIEAOBAHUS THAPABINYECKUX
XapaKTepUCTUK MOJENH HEePTAHOro miaacta — 1 mT; cTeHa Ja00paTOpHBIN 10 MCCIEA0BAHUIO JBUKCHUS
ra30kKHJIKOCTHOM cMecH B CKBaXHMHE — | IIT; CTeHA J1abopaTOpHBIA A MCCIENOBaHUS pabOThI
LITAHTOBOIO Hacoca — | IIT; JUarHOCTUYECKUH KOMILIEKC — 1 T, CTeHA J1abopaTOpHBIN IS
UCCIIeIOBaHMs pabOThl AJIEKTPOLIEHTPOOSKHOTO Hacoca — 1 mT; Jocka, i MHGOpMAIMU MapKepHas
Mmard.100*150 Bpamr.Ha ponukax — 1 mT; miakatsl — 3 wT. [lepedeHp JNHUIIEH3MOHHOTO MPOrPaMMHOTO
obecrieuenus: Microsoft Windows XP Professional:
Microsoft Open License 16020041 ot 23.01.2003, Microsoft Open License 16581753 ot 03.07.2003,
Microsoft Open License 16396212, ot 15.05.2003, Microsoft Open License 16735777 ot 22.08.2003, I'K
Ne 797-09/09 ot 14.09.09 «Ha mocraBky kommbioTepHOoro ob6opynosanusi», 'K Ne 1200-12/09 ot
10.12.09 «Ha nocTaBKy KOMIBIOTEPHOTO 000PYOBAHUS»,

'K Ne 1246-12/08 ot 18.12.08 «Ha mocTtaBKy KOMIBIOTEPHOTO OOOPYAOBaHUS U MPOTPAMMHOTO
obecrieuenusi», 'K Ne 1196-12/08 ot 02.12.2008 «Ha mocraBKy NOpOrpaMMHOTO OOECIIEYEHUS»
Microsoft Open License 45369730 ot 16.04.2009.

8.2. [lomemmeHHs A1 CAMOCTOSITEIbHOI PadoThI:

13 mocago4YHBIX MECT

Cryn — 25 wrT., CTOM — 2 IIT., CTOJ KOMIBIOTEpHBIN — 13 1mT., mKkad — 2 mr., JocKa ayAuTOpHAs
MapkepHas — 1 mt., APM yue6noe [IK (MoHHTOp + cucTeMHBIH 6710K) — 14 T,

Hoctyn kx ceru «MHTepHET», B DSIEKTPOHHYIO HH(POPMALMOHHO-00pPA30BATENbHYIO CpEay
YHuBepcurera.



[lepedens AUIEH3MOHHOTO MporpaMMHOro odecrieueHus: Microsoft Windows 7 Professional:I'K
Ne 1464-12/10 ot 15.12.10 «Ha noctaBky komnbroTepHoro obopynosanusi» ['K Ne 959-09/10 ot 22.09.10
«Ha mocraBky KoMIbroTepHOM TeXHHKW» (oOcmyxkuBanue 10 2020 roga) 'K Ne 447-06/11 ot 06.06.11
«Ha mocraBky obGopynoBanus» (oocmyxuanue a0 2020 roma) 'K Ne 984-12/11 ot 14.12.11 «Ha
noctaBky obopyaoBanus" (oocimyxuBanue a0 2020 roma) JoroBop Ne 1105-12/11 ot 28.12.2011 «Ha
MMOCTaBKy KOMITBIOTEPHOTO oOopymoBaHus» (obcmyxkuBanue a0 2020 roma), JJorosop Ne 1106-12/11 ot
28.12.2011 «Ha nmocrtaBky KoMmmbloTepHOTO 000pynoBanus» (oocmyxkuBanue 10 2020 roma) 'K Ne 671-
08/12 ot 20.08.2012 «Ha mocraBky npoaykuum» (oocmyxkuBanue g0 2020 roma), Microsoft Open
License 60799400 ot 20.08.2012, Microsoft Open License 48358058 ot 11.04.2011, Microsoft Open
License 49487710 ot 20.12.2011, Microsoft Open License 49379550 ot 29.11.2011 (oGcnykuBaHue 10
2020 rona),

Microsoft Office 2010 Standard: Microsoft Open License 60799400 ot 20.08.2012
(o6cnyxkuBanue mo 2020 roma), Microsoft Open License 60853086 ot 31.08.2012 (o6cayxuBaHue 10
2020 rona)

Kaspersky antivirus 6.0.4.142.
8.3. [lomemenus A1 XpaHeHUsI U NPOPUIAKTHYECKOT0 00CTYKHBAHUS 000PY10BAHHUS:

1. LlenTp HOBBIX HH(POPMAIIMOHHBIX TEXHOJIIOTHIA U CPEICTB O0yUEHUS:

OcCHaIlIEHHOCTb. MEPCOHANbHBIA KOMIIbIOTEp — 2 WT. (mocTyn K cetu «MHTEepHET»), MOHUTOp —
4 mT., ceTeBOd HaKomuTeNb — | MIT., MUCTOYHUK OecrnepeOOWHOro mMuTaHus — 2 IIT., TEIEBU30P
wiasMeHnHslid Panasonic — 1 mir., touka Wi-Fi — 1 mT., nasuibHast ctaHiust — 2 IIT., Apeilb — 5 MIT.,
nepdopatop — 3 mT., HAOOp MHCTpyMEHTa — 4 MIT., TECTeP KOMIBIOTEPHOU CeTH — 3 IUT., OAIOH CO
CKaThIM ra3oM — | IIT., Macta TeryIonpoBoAHas — 1 mrt., nmeuiecoc — 1 mIT., paanocTanius — 2 miT., CTOJ —
4 mT., TyM0a Ha Kolecukax — | IT., MOJCTaBKa Ha Kojiecukax — 1 mt., mkad — 5 mrT., Kpecio — 2 mirt.,
nectHuna Alve — 1 .

[lepeueHb JUIIEH3HOHHOTO TMporpammuoro obecneuenus: Microsoft Windows 7 Professional
(JTuniensuonnoe cornamenre Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2010 Professional Plus (JIunensuonnoe cormamenune Microsoft Open License
60799400 ot 20.08.2012)

AHTUBHpYcHOEe TmporpamMmmHoe obecrneuenne Kaspersky Endpoint Security (dorosop
Ne J1810(223)-12/17 ot 11.12.17)

2. lleHTp HOBBIX HH(OPMALIMOHHBIX TEXHOJOTHH U CPEICTB O0yUEHHUS:

OcHaleHHOCTh: CTOJI — 5 IT., CTyd — 2 IIT., Kpecao — 2 mT., mKad — 2 MT., NePCOHAIbHbII
KoMmmbloTep — 2 mT. (moctyn K cetn «MHTepHeTr»), MoHutop — 2 mT., M®PY — 1 mr., Ttectep
KOMITBIOTEPHOM ceTH — | MmT., OaJIOH CO CXKAThIM ra3oM — | 1IT., mrypynoBepT — 1 mrT.

[lepeueHb JUIEH3HOHHOTO Mporpammuoro obecneuenus:: Microsoft Windows 7 Professional
(JTuniensuonnoe cornamenne Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2007 Professional Plus (Jlunen3uonnoe cornamenune Microsoft Open License
46431107 ot 22.01.2010)

AHnTuBHpycHOe mporpammHoe obOecmneuenue Kaspersky Endpoint Security (Horosop Ne JI810
(223)-12/17 o1 11.12.17)

3. LleHTp HOBBIX HH(POPMALIMOHHBIX TEXHOJIOTUN U CPEJICTB 00YUEHUS:

OcHaIEeHHOCTh: CTON — 2 WIT., CTYJbd — 4 WT., Kpecio — 1 mrT., mkad — 2 mT., NepcoOHAIbHbBIN
kommbioTep — | wT. (moctyn k cetn «MHTepHeT»), BeO-kamepa Logitech HD C510 — 1 mT., KoJ0OHKHK
Logitech — 1 mt., Tectep KoMmbIOTEpHO# ceTh — | mT., Apenb — 1 wT., TenedoH — 1 mT., HabOp PyIHBIX
WHCTPYMEHTOB — | mIT.

[lepeueHp JUIIEH3MOHHOTO MporpamMmmHoro obecneuenus: Microsoft Windows 7 Professional
(JTunensuonnoe cornamenne Microsoft Open License 48358058 ot 11.04.2011)

Microsoft Office 2007 Professional Plus (JIunensuonnoe cornamenne Microsoft Open License
46431107 ot 22.01.2010)

AHnTHBHUpYCHOE TIporpammHoe obecnieuenne Kaspersky Endpoint Security (JJorosop Ne JI810(223)-
12/17 ot 11.12.17).



8.4. J/IuueH3noHHOE MPOrpaMMHoOe obecrieyeHue:
1. Microsoft Windows 8 Professional (morosop 6eccpounsriii 'K Ne 875-09/13 ot 30.09.2013 «Ha
MOCTaBKY KOMIIBIOTEPHOM TEXHHUKI)
2. Microsoft Office 2007 Standard (moroBop 6eccpounbiit Microsoft Open License 42620959 ot
20.08.2007)
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