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1. OOmwue moJioxkeHHs.

HaumenoBanue aucuMmauHbl — «['uapaBivka ¥ TUAPO-TIHEBMOIPHUBOI»,0THOCUTCS K
JUCUUITMHAM (MOYJISIM) Y4eOHOTro IjIaHa, BXOJSIIEr0 B COCTaB 00pa3oBaTelIbHON MPOTrpaMMBbl
BhIcHero oopazoBanus 27.03.02 - YopasieHue kadecTBoM (poduiib - YIpaBieHHEe KaueCTBOM B
TEXHOJIOTUYECKUX cuctemax). Jucummiamna «[uapaBivka U THAPO-TTHEBMOIPUBOIY» SIBISAETCS
JTUCIUILINHON 00513aTeNIbHOM YacTH y4eOHOTo MiaHa.

HopmatuBHO-MeTOIMUeCKON 0a30il mist pa3paboTku paboueid mporpamMMmbl y4eOHOU Juc-

MUTUTHHBIL «[ UIpaBIIvKa U THAPO-TTHEBMOTIPUBOD) SBIISIOTCS:

- ®enepanbhblii 3akoH "O06 ob6pazoBannu B Poccuiickoii deaepanun”, yTBEepKAeHHBIN MPU-
ka3oM Munob6pHayku PD Ne 273-D3 ot 29.12.2012;
— [Tpukaz Muno6puaayku Poccun Ne 301 ot 05.04.2017 r. O6 yTBepx)aeHUH TOpsIKa Opra-
HU3AIMH U OCYLIECTBICHHS 00pa30BaTENbHON NESITEIBHOCTH MO0 00pa30BaTENbHBIM MIPOrpaMMaM
BBICILIEr0 00pa3oBaHus - MporpaMmamM OakalaBpuaTa, IporpamMmam CrelralnTeTa, IporpaMmmam
MarucTpaTypsbl.
- @DenepalibHbIil TOCYIApCTBEHHBI 00pa3oBaTeNbHBIA CTAaHAAPT BBICHIETO OOpa30BaHUS
(®I'OC BO) no nampasnenuto noaroroBku 27.03.02 «Ymnpasnenue kadecTBOM»(YpOBEHb Oaka-
JaBpuara), yTBEpPXKACHHbIM IpukazoM MuHuctepcTtBa oOpa3oBaHus u Hayku P® Ne 869 or
31.07.2020;
- VY4eOHbIi Tu1aH 00pa30BaTENFHON MTPOrpaMMBI BBICIIETO 00pa30BaHMS HAIIPABICHHUS 00pa-
3oBanus 27.03.02 - Yopasnenue kauecTBoM(IpodmIib - YIpaBiIeHWE KaueCTBOM B TEXHOJIOTHYE-
CKHX CHCTEMax), OJrOTOBKH OaKalaBpOB IO OYHOM GopMe 00yUeHH s, 0100pEHHbBIH Y UYCHBIM CO-
BetoM YIJITY (mporokon Ne9 ot 10.09.2020) u yrBepkaennsiii pexropom YIJITY (10.09.2020).

OO6yuenne mo oOpa3oBaTenbHOIl mporpamme oOpazoBanust 27.03.02 — YnpasneHnue kaye-
ctBoM(ipopuits - YmpaBieHHE KadeCTBOM B TEXHOJIIOTMYECKHX CHCTEMAax) OCYIIECTBISETCS Ha
PYCCKOM SI3BIKE.

2. IlepeyeHb IUIAHMPYEMBIX Pe3y/JIbTATOB 00yYeHUSs MO AUCHHUIINHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH Pe3YJIbTATAMH 0CBOEHHUSI 00Pa30BaTe/ILHOMH MPOrPaMMbl.

[TnanupyeMbIMH pe3yabTaTaMu O0y4YeHHS M0 AUCIUIUIMHE, SBISIOTCS 3HAHUS, YMEHUS, BiIa-
JICHHUS W/WIA OTIBIT JESTEIHHOCTH, XapaKTepU3YIOIINE 3TaNbl/ypOBHUA (HOPMHUPOBAHUS KOMIIETEH-
Uil 1 o0ecreynBaroIIne JTOCTHKECHNE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS 00pa3oBaTeIbHOMN
IIPOTPAMMBI B IIEJIOM.

Heabi0 u3yyeHUus TMCHUIUIMHBI SBISIETCS TEOpeTHYecKas M MPaKTUYecKas IOATOTOBKA
UH)XEHepa, CIIOCOOHOTO OCYIIECTBUTh OOOCHOBAaHHBIA BBIOOP M I'PAMOTHYIO IKCIUTyaTallMI0 CO-
BPEMEHHBIX THAPO(PHUIMPOBAHHBIX MAIIMH W THIPOOOOPYAOBAaHUS OTPACITH Ha OCHOBE NMPUMEHE-
HUS 3aKOHOB PaBHOBECHS M JIBUYKEHUS JKUTKOCTH.

3agayveii u3yyeHHs TMCUHUNJIMHBI SBISETCS HAYYUTh CTYJCHTOB OCHOBHBIM 3aKOHAM MeXa-
HUKHU KHUJKOCTH U Ta3a, yCTPOUCTBY TUAPO- U MHEBMOIIPUBO/IBI U YMEHHUIO MIPUMEHSTH 3TH 3aKOHBI
Ha MPaKTHKE.

TpeboBanus K pe3yJbTaTaM 0CBOEHHS THCIUIIJIMHBI:

[Iporiecc m3ydeHHs AUCHUILTMHBI HANpaBJeH Ha (GOPMHUPOBAHUE CIETYIOIIUX KOMITETEH-
AN

OIIK-2: cnmoco0en ¢opmyaupoBath 3a1a4ud NPO(eCcCHOHANBHON IesiTeJIbHOCTH Ha
OCHOBE 3HAHUIl MPOPUIBHBIX pa3ejioB MATEMATHYECKHUX M €CTeCTBEHHOHAYYHBIX JTHCIH-
IUTHH (MoayJiei).

B pe3yabTare n3yyeHus IMCUMILIMHBI CTYIEHT J0JIKEH:
- 3HATh: OCHOBHBIC 3aKOHBI THIPOCTATUKU M THIPOAMHAMHUKH, YCTPOHCTBO U MPUHIIUTI ICHCTBHS
TUIPABIMYECKUX MAIIHH, almapaTypbl U 000PYIOBAaHUS THIPABINYECKUX CUCTEM;
- YMeThb: MPOU3BOANTH TUAPABIMYECKIE PACUCTHI U U3MEPEHUSI OCHOBHBIX THAPABIMYECKHIX Xa-
PaKTEPUCTHUK, TPOBOJUTDH OLIEHKY 3((HhEeKTUBHOCTH MCIIOIB30BaHMs TOTO WIM HHOTO THIIA TUAPO
MTHEBMOOOOPYI0BaHMUS;
- BJIQ/IeTh. IPUMEHEHHEM OCHOBHBIX 3aKOHOB T'HJIPABIMKH, CPABHUTEIILHBIM aHATTU30M pa3ind-
HBIX CITOCOOOB TIPOBENICHHSI THIPABINIESCKUAX MPOIECCOB;



3. MecTo AMCUUILUINHBI B CTPYKTYPe 00pa30BaTe/ibHON NPOrpaMMbl

Jannast yueOHasi TUCHUILTAHA OTHOCUTCS K 00S3aTeNbHON YacTh y4eOHOTro IIaHa, YTo
o3HauaeT (GopMHpOBaHUE B Mpoiecce oO0ydeHHs y OakanaBpa MpopecCHOHANbHBIX 3HAHUU U
KOMIIETEHIIM B paMKax BbIOPAaHHOTO HaIIpaBJICHUS, a TaKXKe HAaBBIKOB IPOMU3BOJICTBEHHO-
TEXHOJIOTUYECKOH NEeSITELHOCTH B MOJPA3/ICICHUSIX OpraHn3aIuil.

OcBoeHHe AAaHHOW AWUCUUIUIMHBI SIBISETCS HEOOXOIMMOW OCHOBOM Ui MOCHEAYIOLIETO
mzydenust gucuuiuimH OIIOIT u Hamucanus BBIMYCKHON KBaNM(UKALMOHHOW pPabOTHI (CM.
Tadm.).

Ilepeuenv obecneuugarouux, CONymcmeyuwux u 06ecneuusaemvlx OUCYUnIuH

Ob6ecneunBaronye ConyrcrByronue, O6ecnieunBaeMble

Oxomorus; Maremarnka; ®m3uka; Xumus; Mapopmarnka; Teo-

eTHYecKas MexaHuka; TermoTexanka; DIeKTPOTEXHUKA U DIEK- Brimonnenwue, moaro-
Teopus MexaHus

TpoHuKa; MaTepuanioBeieHue. TeXHOIOTHS KOHCTPYKITMOHHBIX MOF; W M| TOBK K ca1ate 1 criaua

MaTepHayioB; Y4ueOHas nmpakTuka (o3HaKoMmuTenbHas); Compo- Teram MaHII/I}’I TOCyIapCTBEHHOTO JK-

TUBJICHHE MaTepuanoB; JlonoTHUTEIbHBIE TI1aBbl MATEMATHKH; ' 3aMeHa.

JlonoaHuTeNbHBIE TaBbl (PU3UKH.

VYka3zaHHbIC CBSI3U JUCIUIUIAHBI «[ MIIpaBIvKa U THUAPO-THEBMOIPHUBOI» AT 00y4aro-
HIEMYyCsSl CHUCTEMHOE TIPE/CTABICHUE O KOMIUICKCE M3YYaeMbIX IMCIHUIUIMH B COOTBETCTBUHU C
®OI'OC BO, uro obecrnieunBaeT TpeOyeMbIii TEOPETUUECKHI YPOBEHb U MPAKTUYECKYIO HAIlpaB-
JICHHOCTb B CHCTEME OOYy4CHUS U OyIyIlIel AeITeIIbHOCTH BhITYCKHHKA.

4. O0beM IMCUMIIMHBI B 324€THBIX eJHHULIAX C YKA3aHHEM KOJIHYECTBA aKaJAeMHYeCKHUX
YacoB, BblJIeJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4yalolmuxcs ¢ npenojgaBaresiem (1o BU-
AaM y4eOHBIX 3aHATHI) U HA CAMOCTOAITEJIbHYIO Pa00Ty 00y4arommxcs
Obwan mpyooemkocmo OUCYUNTIUHDL

Bun yae6HOI paboTh Bcero akajieMuuecKkux 4yacoB
ouHasi hopma 3a04Hasi (popma

KonrakTHasi paboTa ¢ npenojaBareieM™: 52,25 12,25
nexmun (J1) 20 4
npaktuaeckue 3ansatus (I13) 16 4
nabopatopHbie pabotsl (JIP) 16 4
npomexxyrouHas arrecranus (I1A) 0,25 0,25
CamocrosiTesibHas padoTa 00y4YaIuXxcst 55,75 95,75
M3y4EHUE TEOPETUYECKOT0 Kypca 33 57
ITOATOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAHUHI 11 19
MOJAFOTOBKA K MPOMEXYTOYHOM aTTeCTalluu 11,75 19,75
By npoMe:KyTO4HOI aTTeCTallMu: 3auer 3auer
OO01ast TPyA0EMKOCTh 3/108 3/108

*Konmaxmmuas paboma o6yyarowuxcs ¢ npenooagamenem, 8 mom Yucie ¢ npUMeHeHuem OUCMAHYUOHHBIX 00pa308a-
METbHBIX MEXHON02UL, SKIIOYAen 3aHAMUSL JEKYUOHHO20 MUnA, U (Uiu) 3aHAMUs CeMUHAPCKO20 Mund, 1a6opamop-
Hble 3aHAmus, U (W) epynnosvie KOHCYyIbmayuu, u (Uiu) UHOUSUOYaibHy0 pabomy 00yyarwe20cs ¢ npenooasane-
JleM, a makdice ammecmayuoHHble UCHbIMAHUA NPOMeXcymoyHou ammecmayuy. Kowmaxmuaa paboma mooicem
BKIIOYAMb UHBLE 8UObl YUeOHOU OesimeIbHOCMU, NPedyCMAmpusaoujue epynnosyro u UHOUSUOYaIbHy0 pabomy oby-
yarowuxcs ¢ npenodasamenem. Yacvl kKonmakmuou pabomul onpedensromes I[lonoscenuem 06 opeanuzayuu u npoge-
OeHuy KOHMAKMHOU pabomul npu peanusayuu 06pa306amenbHbix NPOSPAMM BbICULE20 00PAZ0BAHUSA, YIMEEPIHCOCHHBIM
Yuenvim cosemom YIJITY om 25 ¢pespans 2020 200a.

5. Conep:xaHue TMCUHMILIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jiejiaM) ¢ yKa3aHueM
OTBe/ICHHOT0 HA HUX KOJIMYeCTBA aKA/IeMUYeCKUX YaCOB
5.1 Tpyooemxocms pazoenos oucyuniunsl
QOunas dpopma o0yueHust

Bcero
No . | CamocTosgTenpHas
HaumenoBanue paznena nucuumunel | JI | I13 | JIP | koHTakTHOM
/T paborta
paboThI
OCHOBHbIE IOHATHUS THIPABIUKH U
1 (du3HYECKrEe CBOMCTBA KHUIKOCTEH U 2 2 2 6 4
ra3oB.




Bcero

No . | CamocTosgTensrHas
HaunmenoBanue paznena qucuuruinael | JI | 113 | JIP | koHTakTHOM
/1 paborta
paboThI
2 OO0m1ue 3aKOHBI M YPaBHEHUSI CTATHKH 5 5 2 6 4
¥ IMHAMHUKH KUJIKOCTEHU U ra30B.
3 OnaHoMepHbBIE TOTOKH KHJIKOCTEH U 5 5 5 6 4
ra3os.
T'unpasmuueckue pacueTsl. TedeHU
4 AP P 4|2 |6 12 8
JKUJIKOCTH B TPYOOTIPOBOIaX.
Ha3nauenue u KoHCT U TUAPAB-
5 PYKI Ap 2 _ 2 4 4
JINYECKUX MAallIUuH
OCHOBBI pacueTa r'HAPaBINUYECKUX
6 p P 2 | 2 | - 4 4
MaIIInH
OO0111e cBeAEHUS O THAPOIHEBMO-
7 B a P 4 | - |2 6 8
MIPUBOJIC
OCHOBBHI pacueTa THAPONHEBMOIIPH-
8 p AP p 2 | 6 | - 6 8
BOJA
Hroro nmo pasnenam: 20 | 16 | 16 52 44
[TpomexyTouHas aTTecTamus - - - 0,25 11,75
Bcero: 108
3aounas ¢popma 00yueHusn
Bcero
Ne . | CamocTosATenrHasg
HanmeHoBaHue paznenna JUCHUIIIAHbBI JI | II3 | JIP | koHTaKTHOH
/T paborta
paboThI
OcHOBHBIE OHSTHS TUIPABIUKU U
1 ¢busnueckue cpoictra xuakocreiiu | 0,5 | 05| - 1 8
rasoB.
9 OO011ue 3aKOHbI U ypaBHEHUS CTaTUKHU 05| - ) 05 8
U JUHAMUKH KUIKOCTEN U ra30B. ' ’
3 OnHOMEpHBIE TOTOKH KUJIKOCTEH U 05| 1 ) 15 8
rasos.
I'mnpaBianueckue pacueTsl. TedeHUs
4 AP P 05| - | 2 25 8
KUJKOCTH B TPYOOIIPOBOaxX.
Hasnauenne u KOHCT WS TUOAPAB-
5 PYKIHIA THAP 05| 1 15 4
JINYECKNX MAaIllUH
OCHOBBI pacueTa THAPaBINUYECKUX
6 p /P 05| - 05 4
MaIIuH
€ CBEICHUS O THIPOITHEBMO-
7 OO6mmue ceefe 0 TUJPOITHEBMO 05| 1 15 20
TIPUBOJIE
HOBBI yeTa THAPOITHEBMOIIPH-
8 OcHOBBI pacyeTa TUIPOITHEBMOTIP 05| 1| 2 35 16
BOJA
HToro mo pasnenam: 4 | 4 | 4 12 76
ITpomexyTouHas aTTecTanus - - - 0,25 19,75
Bceero: 108
5.2  Cooepicanue 3anamuil 1eKUuoOHHO20 mMuna
Tema 1. OcHOBHBIC NOHATHS THAPABJINKHA U (pu3HUYecKHe CBONHCTBA KUAKOCTEH U ra-
30B.

BBonneie cBenenus. [Ipeamer rupaBivky, ee CBA3b C IPYTUMHU IPUKJIAHBIMA HayKaMHu.
OcHoBHbIE (U3UIECKHE CBOWCTBA KUJIKOCTEN U Ta30B. OCHOBBI KHHEMATHUKH
Tema 2. O01me 3aK0OHBI M yPABHEHUSI CTATHKHM M JTMHAMMKH KHIKOCTEH U ra3os..

OO6mre 3aKOHBI M YPaBHEHHUS CTATUKH JKUIKOCTEH U Ta30B. 3akoHbl [lackans u Apxumena.
Cunbl, AeMCTBYIOUINE B KUIKOCTSIX. AOCOMIOTHBIM U OTHOCUTENBHBIN MOKOH (paBHOBECHE) HKH]I-
KX cpea. Mopenb uueanbHOl (HEBA3KOM) )KUIKOCTH.
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Tema 3. OnHOMepHBbIE MOTOKY KUAKOCTEN U ra3oB.

OO01ue 3aK0HBI U YpaBHEHUS THAPOJIMHAMUKHU JKUIKOCTEH U ra3oB. OCHOBHBIE BUBI JBU-
AKEHUS KUIKoCTel. OCHOBHBIE OHSATHS CTPYUUYATOrO ABUKECHUS. Y paBHEHNE HEPA3PBIBHOCTH IS
AIIEMEHTApHON CTpyHKkH W s motoka. JuddepeHunanbupie ypaBHEHUS BUKECHUS HEBI3KOM
(uneanbHON) xuAKOCTH (YpaBHEHUS Dilniepa). YpaBHeHHe bepHymu uist 31eMeHTapHOM CTpyiKu
HEBSI3KOU (MIcaIbHOM) KUAKOCTH M ISl TIOTOKAa peajbHOM >KHIKOCTH. JIBa pekuma JIBHIKEHHS
BsI3KOU KuAKoCcTH. Yumcno Pelinonbaca.YpaBHenus bepuymnu. OOmias uHTerpanbHas (opma
YpaBHEHUHU KOJMYECTBA JBMKEHHS 1 MOMEHTa Kolm4ecTBa JBxkeHUs. [logqodue runpomexanmnye-
ckux mnpoiieccoB. Ob1ee ypaBHEHUE SHEPTUH B UHTErpabHON U AuddepeHnnaibHon hopmax

Tema 4. 'mapasiandeckue pacuersl. TeueHns KUAKOCTH B TPyOonpoBoaax.

TypOyneHTHOCTh U €€ OCHOBHBIE CTATUCTHYECKUE XAPAKTEPUCTUKUA KOHEYHO-PA3HOCTHBIC
dopmbl  ypaBHenuit HaBbe-Ctokca u PeitHonbaca. O qHOMEpHBIC TOTOKH KHUIKOCTEH U ra30B.

Tema 5. HazHayeHHe M KOHCTPYKUMS TMAPABJINYECKUX MALIMH

OOu1re cBeeHus M KilacCHU(pHUKaIMs HAaCOCOB

OcHOBHbIE TEXHUYECKHUE ITapaMeTphbl HACOCOB, KilaccuuKalus HacocoB. JuHaMuyeckue
HAcOCHI M 007acTh UX npuMeHeHus1. OObeMHbIE HACOCHI, KOHCTPYKIIMH 0O EMHBIX HACOCOB U 00-
JACTh UX MPUMEHEHHUS.

Tema 6. OcHOBBI pacuyeTa rHIPABJIMYECCKUX MALIMH

Pacuer nunamuyeckux HacocoB. OCHOBHOE ypaBHEHHUE IIeHTpoOexkHOTO Hacoca. [lapar-
JeNbHas U TocTeioBaTeNnbHas pabota HacocoB. OObeMHbBIE HACOCHL. PacueT TeXHUYECKUX mapa-
METpPOB 0OBEMHBIX HACOCOB.

Tema 7. O0u1ue cBeIeHUs1 0 THAPOINTHEBMOINIPUBO/IE

OO0mas xapakTepucTUKa FHAPOMHEBMOIpUBoIa. Paboune sXUIKOCTH 111 0OBEMHOTO TH/I-
pornHeBMOnpuBoa. JJocTOMHCTBO 00bEMHOTO THAPOTPUBOAA.

Tema 8. OcHOBBI pacyeTa rHIPONHEBMONIPUBOAA

Pacuer pabounx XxapakTepUCTUK CUIIOBBIX THAPOIMINHAPOB. PacueT moBOPOTHBIX TUIPO-
nsurareneil. [logOop runpoanmnaparypsl s rugponpusoa. [lepcrnexkTuBbl pa3BUTHS THAPOTI-
HeBMomnpuBoAa. Co3anue ruponpuBoa 0osiee IKOHOMUYHOTO U MEHEE METANIOEMKOTO € MPH-
MEHEHHEM COBPEMEHHOM THIpOIHEBMoanmnapaTypsl. [lpu npoekTupoBaHuy ruIpONHEBMOIIPUBO-
Jla IPUMEHSATH 00Jiee BHICOKHE AaBICHUS pabOUNX KUIKOCTEH B THAPOCUCTEME.
5.3 Temwt u ghopmul 3anamuii cemunapckozo muna

Y4eOHBIM MIIaHOM MO TUCIUIUIMHE MPEyCMOTPEHBI TPAKTHUECKUE U JIaDOpaTOPHBIE 3aHATHUS.

No HaumeHnoBanue pa3nena quCHUIIUHBL dopma IpoBEACHUS TpynoéMkocTb, yac
- (Momyss) 3aHATHUS Ounas | 3aoyHas
OCHOBHBIE OHATHS THIPABIUKU U
1 ¢u3nyeckre CBOMCTBA KUAKOCTEH U [IpakTHyeckue 3aHATUSA 4 -
ra3oB.
OO1111e 3aKOHBI U YPaBHEHUS CTaTUKU
2 Hl ypagtt [IpakTnueckue 3aHATHSA 4 1
Y TMHAMHKH KUJIKOCTEH U Ta30B.
OnHOMEpHBIE TIOTOKH KHUIKOCTEH U
3 & p o [IpakTHyeckue 3aHATUSL 4 -
ra3oB.
4 I'mppaBnuueckue pacuersl. TedeHus [TpakTuueckue u gadbopa- 8 3
XKHUJIKOCTH B TPyOOIIPOBO/IaX. TOpHBIE 3aHATHS
Ha3nauenue u KOHCT usl TUAPAB-
5 PYKIL P [IpakTuueckue 3aHATHS 2 -
JIMYECKUX MaIIUH
OcHOBBI pacyeTa TuApPaBIMYECKUX Ma-
[IpakTrueckue 3aHATHS 2 -
IMH
OO61ue cBeieHus 0 TUAPOITHEBMOIIPH-
= g AP p [IpakTUyeckue 3aHATUSL 2 -
BOJIE
OcHoBBI pacyeTa ruiporHeBMOIIpuBo- | [IpakTnyeckue u nabopa- 6 4
it} TOpHBIE 3aHATHS
Hroro yacos: 32 8




0.4 Jlemanuzayua camocmoamenbHoul padomol

Ne HanmenoBanue pasnena JUCHUILIMHBI BHI CAMOCTOSITEIIBHOM | 1 PYAOEMKOCTB, 4ac
) (Moxyst) pabortet O4Has 3a04Has
1 OcHoBHbIE TOHATHS TH/PABIMKH 1 ¢usu- | IloaroroBska K TeKy- 4 8
YEeCKHE CBOMCTBA )KHUJIKOCTEH U ra3oB. IeMY KOHTPOJTIO
5 OO01ue 3aKOHBI U YPaBHEHUS CTATUKHU U [TonroroBka K TeKy- 4 8
JUHAMUKY KUJIKOCTEH 1 ra3os. IEMY KOHTPOJIIO
3 | OpHOMEpHBIE MIOTOKH KHUIKOCTEH 1 ra30B. ToxroroBxka k Teky- 4 8
eMy KOHTPOJTIO
4 ['mapaBianueckue pacyeTsbl. TeueHus KuI- [TonroroBka K TeKy- 8 8
KOCTH B TPyOOTIpOBOIaX. IIEMY KOHTPOJIIO
5 Ha3nadenue v KOHCTPYKIUS THIPABIHYE- [TonroroBka K TeKy- 4 4
CKHX MaIlliH eMy KOHTPOJTIO
6 | OcHOBBI pacyeTa rHAPaBINYECKUX MAIlUH Toxroroska k Teky- 4 4
eMy KOHTPOJTIO
7 OO011ue cBeACHUS O THIPOITHEBMOTIPUBOIC Hoaroroska k Texy- 8 20
eMy KOHTPOJTIO
8 OcHOBBI pacueTa THIPOITHEBMOIIPUBOAA Honrotosia k Texy- 8 16
IIEMY KOHTPOJTIO
[ToaroToBka K MPOMEKYTOUHOM aTTECTALIMKI 11,75 19,75
Hroro: 55,75 95,75
6. IlepedyeHb yueOHO-METOAUYECKOr0 O0ecTeYeHNs MO TUCIUIITIHHE
OcHO6HAA U 0ONOTHUMENbHAS TUMEPAmYPa
Ne ABTOp, HAUMEHOBAHUE Ton m3- [Ipumeuanue
JTAHHS
OcHosenas numepamypa
Crapuuk, 1O. 0. 'maponHeBMonpuBo : yueOHoe mocodue / [MomHOTEK-
1O. 1O. Crapuuk. — benropon : BI'TY um. B.I'. Illyxosa, 2019. CTOBBIH J10-
— 187 ¢. — Texkcrt : anekTpoHHbIH // JIaHb : 3IeKTPOHHO- CTYyII IIpU
1 . 2019
ounbanoreunas cucrema. — URL: BXOJI€ IIO JIO-
https://e.lanbook.com/book/162034— Pexum mocTymna: 1ist aB- THHY U TIa-
TOPH3. TIOJIb30BATEIICH. poso™*
Hukutun, O. @. 'mapaBnuka u THAPOITHEBMONPUBOJ | yueOHOE
nocobue / O. ®. Hukutun. — 2-e u3f., ucnp. u JA0m. — HOHHOUTeK_
Mocksa : MI'TY nm. Baymana, 2012. — 430 c. — ISBN 978-5- CTOBBIM 110-
2 7038-3591-3. — TeKcT : aneKTpoHHBIH // JIaHb : 311€KTPOHHO- 2012 CTYT TTpH
o6ubnmoreunas cuctema. — URL: BXOAIE 1O IO~
https://e.lanbook.com/book/106279— Pexunm noctyna: s as- FHiy 1 a0
TOPU3. MOJIb30BATENCH. oo
I'mnpaBnuka [Tekct] : yaeO. aiis cryaeHToB By30B / /1.
B. lITepenanxr. - 3-e u3x., nepepad. u goi. - Mocksa : Ko-
3 | mocC, 2007. - 656 c. : un. - (YueOHHKH B Y4COHBIC TOCOOHS ISt 2007 30 9K3.
CTYZICHTOB BBICIIUX y4eOHBIX 3aBeienuit). - ISBN 978-5-9532-
0595-5
I'uapomexanuka [Tekct] : yuebHoe nocodue / C. B. 3sirun [u
4 ap.] ; Ypan. roc. necotexH. yH-T. - EkarepunOypr : YIJITY, 2011 39 9K3.
2011. - 197 c. : nn. - bubnuorp.: c. 192
Jlononnumensnan r1umepamypa
I'uapaB/uka, rupaBindYecKue MalIMHbI, TUIPO- U THEBMO-
MIPUBO/T TPAHCIIOPTHO-TEXHOJIOTHUECKHUX CHCTEM [ DIeKTPOH-
5 . 2014 20 2K3.
HBII pecypc] : yaueOHoe mocobue / B. M. XantypuH [u ap.] ;
Muno6pHayku Poccun, Ypai. roc. 1€COTeXH. YH-T. - DJIEKTPOH.
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T'on u3-

[Tpumeyanue
JTAHMS

No ABTOpP, HAMUMEHOBAHHUE

TekcToBbie AaH. (19,6 M6.). - Ekarepunoypr : YIJITY, 2015. -
1 5. onrt. guck (CD-ROM). - 3ari. ¢ konteiHepa. - ['oa usna-
Hus Ha KoHTelHepe 2014. - Ha CD-ROM yuebHoe mocobue u3-
nagusa 2014 r.
3Bsarun C.B., Xantypun B.M., Mamaes B.B., [1ymkapesa O.b.
['unpaBnuka: MeToanuecKre yka3zaHus K 1a00paTopHbIM pabo-
o . 2011 50 3K3.
Tam 2, 3, 4 1Sl CTYIGHTOB OYHOM U 3209HOH (opM 00yUueHUSI.
ExarepunOypr: Ypai. roc. jecotexs. yH-T, 2011.
Xantypun B.M., 3Barun C.B., Mamaes B.B., Ilymkapesa O.b.
Hcredenue sXUIKOCTH U3 OTBEPCTHI U HACAJKOB: METOAMYE-
o 2011 50 3k3.
CKHe yKa3aHus K jabopatopHoii padote. EkarepunOypr: Ypan.
roc. JIECOTeXH. YH-T, 2011.
3Bsirun C.B., Mamaes B.B., Xantypun B.M., [lytunun FO.B.
Omnpenenenre NoTeps HAMoOpa Mo JJIUHe U KodpduiueHTa co- 2008 50 ox3
NPOTHBIICHHS TPEHUS B KPYIJIOH TpyOe: METOJMUeCcKre yKasa- ’
HUs 1714 1a00paTopHbIX 3aHATui, ExatrepunOypr, 2008.
Xantypun B.M., Mamaes B.B., 3ssrun C.B.
HccnenoBaHust MECTHBIX THPABIMYECKUX COMPOTHBIICHHIA: Me-
. 2008 50 3k3.
TOJWYECKUE YKa3aHUs AJIs IabopaTOpHbIX 3aHATHI, Ekatepun-
oypr, 2008.
Xantypun B.M., 3Bsarun C.B., Mamaes B.B.
HccnenoBanue pe:KUMMOB JIBMKEHUS BSI3KOM KHUIKOCTH B KPYT- 2007
JI0¥ TpyOe: MeToAMYecKre yKa3zaHus K 1abopaTopHOil paboTte
Ne 5, EkarepunOypr, 2007.
3earuH C.B., Xantypun B.M.
DKcrepuMEeHTaTbHOE TIOCTPOCHNE YpaBHEHUs bepHyn.
11 Omnpenenenne pacxoa ¢ IOMOIIBIO pacxogoMepa Bentypu: 2007 50 3k3.
MEeTOANYECKue yKazanus K jabopatopHoii padote Ne 7, Exare-
punOypr, 2007.
*- npesicoe yem npotmu no ccolike, He0OX0OUMO BOUMU 8 CUCTEM).
OYHKIMOHUPOBAHHUE AIIEKTPOHHON HH(pOpMAIIMOHHO-00pa30BaTeIbHON cpebl 0OecreunBa-
€TCS COOTBETCTBYIOIIMMH CPEICTBAMH WH(GOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA.
Inekmponnbvie OUOIUOMEUHBIE CUCHIEMDbL
Kaxnapiii oOyuatomuiics oOecriedeH AOCTYNOM K 3JIEKTPOHHO-OMOJIMOTEYHOW cHCTEeMe
YTIITYVY (http://lib.usfeu.ru/), 9BC Usnarensctra Jlans http://e.lanbook.com/ DBC Yuusepcuter-
ckas OmOnmoteka owaitu http://biblioclub.ru/, conepkamux n3ganus Mo OCHOBHBIM H3ydaeMbIM
JUCLUIUIMHAM U C(OPMHUPOBAHHBIX IO COTJIACOBAHUIO € MpaBooOIagaTe s iMu yueOHOH U yueOHo-
METOAMYECKOH JINTEPaTyPHI.
- OBC Usparenscria Jlans http://e.lanbook.com/
- DOBC YuuBepcurerckas oudanoreka onnaita http://biblioclub.ru
- DnekTpoHHas 0a3a nepuonndeckux m3nanuit UBUC https://dlib.eastview.com/
- Dnextponnbiit apxuB YIJITVY( http://lib.usfeu.ru/).
Cnpagounvie u unHhopmayuonnsvle cucmemol
1. CnpaBouHo-nipaBoBas cucrema «Koncynprant [1mroc»
2. NndopmanmonHo-mpaBoBoii moprain I'apant. Pexum nocryna:
http://www.garant.ru/
3. baza mannbIx Scopus kommnanuu ElsevierB.V.https://www.scopus.com/
4. Uudopmannonnas cucrema « TEXHOPMATUB» - (https://www.technormativ.ru/ )
5. «TexakcnepT» - mpoheccruoHanbHbIe cripaBouHble cucteMbl — (http://Texakcnepr.pyc/);
Ilpogheccuonanvuwvie d6azvt dannvix
1. «KoncynbranT [Lmrocy (http://www.consultant.ru/ );

10 50 3k3
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2. Enunoe oxHO moctyna Kk oOpa3oBarenbHbIM pecypcam DenepanbHblil HOpTal
(http://window.edu.ru/),

3. unHpopmanmonnsie MmaccuBbl Poccrara (https://rosstat.gov.ru/);

4. PUA Cranpmaptsl u kadectBo (https://ria-stk.ru/);

5. Poccuiickas accouunanus Jlemunra (http://deming.ru/);

6. uncruryr J[xypana (https://www.juran.com/);

7. cailT, HOCBAIICHHBIN cepuu cTanaapToB ISO, BormpocamM MEeHEKMEHTa KaueCcTBa U CepTUPHUKA-
uuu (http://iso.staratel.com/);

8. odunmanbHbIi moptan Beepocceuiickoii opranusaiuu kauectsa (http://mirg.ru/);

9. Espomneiickas opranuzamus kadecta (EuropeanOrganizationforQuality)

(https://www.eoq.org/);
10. omepatuBHbIe pecypchl KauecTBa (https://www.quality.org/);
11. mopran o ceprudukanuu u crannaprusanuu B Poccun (http://rosstandart.ru/);
12. nmopran MexayHapoAHO# opranu3anuu 1mo cranaapruzanuu (https://www.iso.org/);
13. mopran @eepansbHOrO areHTCTBA M0 TEXHUIECKOMY PETYIHPOBAHUIO K METPOJIOTHH
(https://www.rst.gov.ru).
7. DoHJ OLIEHOYHBIX CPEICTB /IJIs MPOBEIEHUS MPOMEKYTOYHOI aTTECTAIIMH 00yYAI0IIH X~
csl [0 JMCHUILIHHE
7.1 Ilepeuenv kKomnemenyuii ¢ yKazanuem IManoe ux Gopmuposanus é npouecce 0C60eHUs
00pa306amMeIbHOU NPOZPAMMDBL

PopMHpyeMBbIe KOMIIETEHIIUU Bung u hopma KoHTpOIIS
OIIK-2: cnocoben QopmynupoBats 3aga- | I[IpomMeKyTOUYHBIH KOHTPOJIb: KOH-
91 IPOECCUOHATIBHON JEATEILHOCTH Ha OCHOBE TPOJIBHBIC BOTIPOCHI K 3aUETy
3HaHUM NPOQUIBHEIX Pa3Jie]IOB MaTeMaTHYECKUX | TeKymuid KOHTPOJIb: IPAKTHIECKHE,
Y €CTECTBEHHOHAYYHBIX JUCIMIUIAH (MOYJIEH). 71a00PaTOPHEIE 3aAHATHUS, TECTHPOBAHKE

7.2 Onucanue nokazameneii u Kpumepuee OUeHUGAHUA KOMNEMEeHY Ul HA PA3TUYHBIX IMa-
nax ux opmupoeanus, OnUcCaHue WKa1 OYeHUBAHUA

Kpurepun oneHnBaHHMA YCTHOIO OTBETa HA KOHTPOJIbHBIC BONPOCHI K 3a4eTy (MpoMe-
JKYTOYHBII KOHTPOJIb (popMupoBanue komnerenuu OIK-2):

3aumeno- NaH NOJHBIN, PA3BEPHYTHIM OTBET HA MOCTABJIEHHBIN BOIIPOC, IOKAa3aHA COBOKYII-
HOCTb OCO3HAHHBIX 3HAHUM 00 0OBEKTE, T0KA3ATENbHO PACKPHITHl OCHOBHBIE MTOJIOKEHUS TEMBI; B
OTBETE IMPOCIECKHUBAECTCA YETKAs CTPYKTYpa, JIOTMYECKas IIOCIENOBATEIbHOCTD, OTpaXKaroIias
CYILIIHOCTh PACKpPbIBAEMbIX MOHATUH, TEOpUH, sABJIeHUN. 3HaHHEe 00 00BEKTE IEMOHCTPUPYETCS Ha
(oHE MOHMMAaHM €ro B CUCTEME JaHHOM HAYKH U MEXIUCHUIIMHAPHBIX CBsi3eil. OTBET U3IIOKEH
JUTEPAaTypHBIM S3BIKOM B TE€PMHMHAX HAyKH, MOKa3aHa CIOCOOHOCTh OBICTPO pearupoBaTh Ha
YTOYHSIOLIME BOIIPOCHI;

3aumeno- NaH TOJIHBIN, pa3BepHYTHII OTBET HA MOCTABJIEHHBII BOMPOC, MOKA3aHO YMEHHE
BBIIETIUTH CYLIECTBEHHBIE U HECYIIECTBEHHBIE IPU3HAKH, IPUYMHHO-CIIEACTBEHHbIE CBA3U. OTBET
YETKO CTPYKTYpUPOBaH, JOTMYEH, M3JI0O)KEH B TepMUHaxX Hayku. OJIHAKO JOIMYIIEHbI HE3HAYU-
TeJIbHbIE OIIMOKM WM HEJ0YEThI, UCIIPaBIIEHHbIE 00YYAIOIIUMCS C MOMOIIBIO «HABOSIIUX) BO-
MIPOCOB;

3aumeno- NaH HETIONHBIN OTBET, JIOTUKA U NOCJIEJOBATEIbHOCTD U3JI0KEHHUSI UMEIOT CYIIe-
CTBEHHbIE HapyulieHus. JJomyiieHsl rpyOble OMMOKU IpU ONPEIEIEHUN CYIIIHOCTH PACKPhIBAEMBbIX
NOHATHUH, TEOpUil, SABICHU, BCIEICTBHE HENOHUMAHHU O0YYaIOUIUMCS MX CYHIECTBEHHBIX M HE-
CYILIIECTBEHHBIX MPU3HAKOB M CBsA3ei. B oTBeTe OTCYTCTBYIOT BBIBOJBI. YMEHHE PACKPHITH KOH-
KpETHbIE NPOsIBIEHUST 000OIIEHHBIX 3HAHUHI He MoKa3zaHo. PeueBoe odopmienue tpedyer mnompa-
BOK, KOpPPEKLIUU;

He 3aumeno- obyuaromuiics JeMOHCTPUPYET HE3HAHHE TEOPETUUECKUX OCHOB MIpEeaMeTa, He
yMeeT JieJlaTh apryMEHTUPOBAaHHbBIE BBIBOJBI U MPUBOAMUTH MIPUMEpPHI, MOKA3bIBaeT cilaboe Biaje-
HUE MOHOJIOTUYECKON pEUblO, HE BIIAJEET TEPMUHOJIIOTUEN, IPOSIBIISIET OTCYTCTBHUE JIOTUYHOCTU U
MOCJIEI0BATEIbHOCTH H3JIOKEHUS, JeNIaeT OMMUOKHU, KOTOphIE HE MOKET HCIpPaBUTh, JaXe MpU
KOPPEKLIMU IIPENoAaBaTesieM, OTKa3bIBa€TCsl OTBEUATh HA 3aHITHH.
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Kpurepun ouneHMBaHUSI NPAKTHYECKMX M JA00PATOPHBIX 3aJaHMH (TeKylIMid KOH-
TpoJb popMupoBanus komnerenuuu OIK-2):
OmMAUYHO. BBHITIOJHEHBI BCE 3aJjaHNs, 00yJYaroIUNCs 4eTKO U 0e3 OMMOOK OTBETHIJ Ha BCE
KOHTPOJIbHBIE BOIIPOCHI.
XO0pouio: BHITIONHEHBI BCE 3a/IaHUs, O0yJaronuiics 0e3 ¢ HeOOIbIIMMHU OIMTMOKAMHU OTBETHII
Ha BCE KOHTPOJIbHBIE BOIPOCHI.
Y0o0e61emeopumensbHo. BHIIOIHEHBI BCE 3a/IaHUS C 3aMEYaHHMSIMU, OOYYaOIIUICS OTBETHII
Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSIMH.
HeyooesnemeopumenbHo: 00yJalOMMNiCs He BBITIOJIHNI WK BBITOJIHII HENPABUIIBHO 3a/1aHHs,
OTBETUJI HAa KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAMH UJIM HE OTBETHJI HA KOHKPETHBIE BOIIPOCHI.
Kpurepun oueHuBaHHs BbLINOJHEHUS 33aJaHUH B TeCTOBOH (popme (TeKyIMH KOH-
TpoJb popMupoBanus komnerenuuu OIK-2)
[To uToram BBINOJIHEHUS TECTOBBIX 33JaHUI OLEHKA MPOU3BOAMUTCS 1O ABYXOAIIILHOM IIKae.
ITpu npaBUIIBHBIX OTBETAX Ha!
86-100% 3ananuii — oneHka «3aumeHoy;
71-85% 3amaHuil — OLlEHKA «3aumeHnoy,
51-70% 3ananuii — OLEHKA «3aumeHoy»,
MeHee 51% - onenka «He 3aumenoy
7.3  Tunogvie KORMPONbHYIE 3A0AHUA UTIU UHBLE MAMEPUAITbL, HEOOXOOUMbBIE OIS OYEHKU
3HAHUIL, YMEHUIl, HA6bIKOE U (U]1U) ONbBIMA 0eAmenNbHOCU, XAPAKMEPUIYIOUUX IM AN bl
dopmuposanus komnemeHnyuii 6 npoyecce 0C60eHUA 00PA306aMeEIbHOIN NPOPAMMBL
KoHTpoJibHBbIE BONPOCHI K 3a4eTy (IPOMeKYTOYHBII KOHTPOJIb)
. Ilpeamet ruapasnuku. Mictopus pa3BUTHS T’HAPABIMKY KaK HayKH.
OcHoBHBIE pu3nUecKre cBONUCTBA XKuAKocTel. [ToHsATHE 0 HEeBA3KON (MeaTbHOM) )KUIKOCTH.
. I'mppocratnueckoe napnenue. CBoCTBa I’MAPOCTATUYECKOTO JABICHMUS.
. Juddepenumanbrple ypaBHEHUs! paBHOBECHS )KUKOCTU (ypaBHeHUs Diliiepa).
5. OCHOBHO€ ypaBHEHHE I'MIPOCTATUKH.
6. 3akoHn [lackans.
7. 1Ipe30MeTp U MbE30METPUUECKASI BHICOTA.
8. BakyyM u BakyyMeTpHuecKas BbICOTA.
9. I'mppocrarnyeckuil mapajokc.
10. JlaBneHue )KUAKOCTH Ha TUIOCKYIO TOPU30HTAIbHYIO TOBEPXHOCTb.
11. JlaBneHue )KuAKOCTH HA HAKIIOHHYIO MIOBEPXHOCTh. OINpeneneHne MECTOIOI0KEHNS LIEHTPA
JTaBJICHMUSL.
12.5mr0pel rTHAPOCTaTUYECKOTO JaBJIEHUS HA IUIOCKHAE IOBEPXHOCTH.
13.Cuna ruApoCTaTUYECKOro IaBICHUS, NEHCTBYIONIAs Ha KPUBOJUHEITHbIE TOBEPXHOCTH.
14.3akon Apxumezna. OCHOBBI TEOpUU IUIABAHUS TEI.
15.0cHOBHBIE BU/IBI IBUKEHUS KUJIKOCTH. [ MapaBiIruecKue 2JIeMEHTHI TOTOKA.
16. JIunus ToKa, TpyOKa TOKa U CTpYyHKa.
17.I'mppaBnnyeckoe ypaBHEHUE HEPA3PBIBHOCTH ISl CTPYUKHU.
18.ITorok xunkoctu. Pacxon u cpeqHss CKOPOCTb IBUKEHUS )KUIKOCTH B )KUBOM CEUEHUH IIOTO-
Ka.
19.I'napaBnnyeckoe ypaBHEHUE HEPA3PHIBHOCTHU AJIs1 TOTOKA XKUAKOCTH.
20. duddepennnanbabie ypaBHEHHS IBHKCHUS HEBS3KOH (MI€aIbHOMN ) )KUIKOCTH.
21.YpaBHenue bepnymim ans cTpyiKu HEBSI3KOH (MA€albHOI ) HKHUIKOCTH.
22.I'eoMeTprUYECKHI M SHEPTETUYECKUI CMBICIT ypaBHEHUSI bepHyIN Ul CTPYMKH HEBS3KOU
(uneanbHON) KUAKOCTH.
23.YpaBHeHue bepHyum 15 3JIEMEHTAPHON CTPYHKH peabHOM )KUIKOCTH.
24.YpaBHeHue bepHyun 1y MOTOKA PEAIbHOM KUAKOCTH.
25.IlonsiTHe O TUAPABINYECKOM M TBE30METPUYECKOM YKJIOHAX.
26.I'ngpaBinyeckoe CONpOTUBIEHUE. BB THIPaBIMUYECKUX COIPOTUBICHHM.
27. [IBa pexxnma ABUKEHUS BSI3KOM KUIKOCTH.
28.Yucno Peitnonpaca. OnpeneneHue pexxuMa ABUKEHUS )KUIAKOCTH.

29.0CcHOBHOE ypaBHEHUE PAaBHOMEPHOTO JABUKEHHS KUJIKOCTH.
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30.Pacnpenenenue CKOpoCcTel 10 JKUBOMY CEYEHMIO IIOTOKA IIPU JAMUHAPHOM PEXHUME B YCIOBU-
X YCTAHOBHBILETOCS JBUKEHUSI.
31. Pacxox u cpeiHss CKOPOCTh TEUCHUS B TpyOe Mpu JaMHHApHOM peskume ((hopmyna Ilyazeii-
).
32.Ilorepu Haropa 1o JUIMHE IIPU JAMUHAPHOM PEXUME JBUKEHUS KUIKOCTH.
33.TypOyJneHTHBIN PEKUM JBHKCHUSI )KUIKOCTU. [ToHATHE O THApaBIMYECKON IEPOXOBATOCTH.
34. Ko pummeHTt ruipaBIdyecKoro COnpoOTUBICHHS TPEHUSI.
35.0npenenieHre MECTHBIX MTOTEPh HAIOpa.
36.0OcHOBBI pacueTa TpyOOIPOBOJIOB.
37.PacueT ruapaBInYecKy JIUHHBIX TPYOOIIPOBOJIOB.
38.Pacyer rupaBIueHCKH KOPOTKUX TPYOOIIPOBOIOB.
39.McTeueHune )KUIKOCTH Yepe3 OTBEPCTHUS U HACAIKHU.
40.HcTedenne )KUIKOCTH YE€pPE3 MAJIOE OTBEPCTUE B TOHKOM CTEHKE.
41.McTeyeHne KUAKOCTH Yepe3 HACAIKH.
42.0OCHOBHbBIE TEXHUYECKHE MTapaMEeTPbl HACOCOB.
TecroBble 3a1aHus (TEKYIIHI KOHTPOJIb)

1. Ha3BaTh cuiibl, ACHCTBYIONIME HA )KUIKOCTh, KOTOpasi BpalllaeTCsi BMECTE C pe3epByapom?
a) CHJIa TSKECTH,
0) cuiia TSKECTH, CHIIa JJaBJICHUS,
B) CHJIA TSDKECTH, CHJIa MHEPIUHU (IIEHTPOOeKHAas),
r) cwia uHepuu (IIeHTpoOexKHas),
1) cuja IaBIeHUS.
2. Ykazarh pa3MepHOCTh Kodduirenra Bszkoctu V ?
ayM> )M 5 C M oM.

C C M C2
3. UeMy paBeH KMHeMaTH4YeCKUil KO3(PPHUIHEHT BAZKOCTH KUAKOCTU?
a) AMHAMHUYECKOMY KOA((OUIIUEHTY BA3KOCTH, JIEJIEHHOMY Ha 00OBbEMHBII BEC KUAKOCTH,
0) AMHaMUYecKOMY KO3((UIIMEHTY BSI3KOCTH, JIEJIEHHOMY Ha IJIOTHOCTh YKUKOCTH,
B) KO3 (ULHEHTY IPONOPLUUOHATLHOCTU B (hopMyJie, OTpakaroleil 3akoHbl HploToOHa 1l CHJIbI
IIPOJIOJIBHOTO BHYTPEHHETO TPEHHUS B NTapAJIIEIBHOM ITOTOKE,
I) IUHAMUYECKOMY KOA((ULHEHTY BS3KOCTH, JEJICHHOMY Ha OTHOCHUTENBHYIO IIEPOXOBATOCTh
CTEHOK pycia,
1) TMHAMUYECKOMY K03(D(PUIIMEHTY BSI3KOCTH.
4. Kak opueHTHPOBaHbBI THIPOCTATHUECKOE IaBIICHUE U MOJIHAS CUJIA K BBIOPAHHOM MIIOIaau
JIEUCTBUA?IIO KacaTelIbHOM,
a) TaHTEHIIUAJIBHO,
0) mo HOpMmau,

B) MOJI yIJIOM 450,

0
r) HOJ yIIOM 60 .
5. Uemy paBHO B 00111eM Cllydae BECOBOE JaBJICHUE }/h B JAHHOM TOYKE MOKOMIIEHCS KUIKO-
ctu?
a) TIPEBBIICHHE a0COTIOTHOTO THAPOCTATHYECKOTO JIaBJICHUS HaJl aTMOC(HEPHBIM,
0) mpeBBIlIEHHE a0COTIOTHOTO THAPOCTATUYECKOTO JABICHUS B OTOW TOUKE HaJ MOBEPXHOCTHBIM
JaBJIEHHAEM,
B) MPEBBIIICHHE a0COTIOTHOTO TUAPOCTATUYECKOTO IABJICHUS B 3TO TOUYKE HAJl U30BITOYHBIM,
T') MpEeBBIMIEHUE a0COMOTHOTO THIPOCTATHYSCKOTO JIaBIICHUS HaJT aTMOC(EPHBIM JTaBICHHEM,
1) aTMOC(epHOMY.

7.4  Coomeemcmeaue wiKaavl OUEHOK U yPOSHEl CHOPMUPOSAHHBIX KOMPEMEeH YU

YpoBeHs chop-
MHUPOBAHHBIX
KOMIIETEHIINI

Onenka

TToscuenus
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YpoBeHs chop-
MHPOBAHHBIX
KOMITETCHITUHA

Onenka

TToscuenus

Bricokuii 3ayTeHO | CleNOBaHWH M MOATOTABIMBATEH NAHHbBIC M Pa3paOOTKH HayYHBIX 0030pOB M IyOJIMKAIIV;

OOyJatonuiicss AEMOHCTPHUPYET IIOJIHOE MOHUMAaHWE MPOOIEeMBI, YMEHHE CHCTEMAaTH3HpPO-
BaTh, CTPYKTYPUPOBATh M apryMEHTHPOBATh MaTepuas, 0OOCHOBBIBATH CBOIO TOUYKY 3PCHUSI.
OO6y4atonmiicsi crrocOOEH CaMOCTOSITENBHO MPOBOIUTH AKCIEPHMEHTHI 110 3aJaHHBIM METO-
JIMKaM ¢ 00pabOTKO# U aHAIN30M HX PE3yJbTAaTOB, COCTABJIATH OMUCAHUS BHIOJIHEHHBIX UC-

COCTaBJIATh HAYYHBIC OTYETHI 10 BBINIOJIHECHHOMY 3a/IaHHUI0 U Y4aCTBOBATh BO BHCAPCHUU pEC-
3yJIbTaTOB HCCIICIOBAaHUN M pa3pa60TOK B o0jacTH ABTOMATU3allMU TCXHOJOTMYCCKUX IIPO-
CCCOB 1M MPOU3BOACTB, aBTOMATU3UPOBAHHOTO YIIPABJIICHUA KU3HCHHBIM LHUKJIIOM NPOAYKIHNH
1 €€ Ka4YCCTBOM

bazoBrrit 3auTeHo

OOyyaronuiicsi JEMOHCTPUPYET YaCTHYHOE IOHMMaHWE NpPOOJIEeMbl, HEKOTOpBIC 3HAHHUS U
NpaKTHYECKUEe HaBBIKM MO JucHMIUIMHE. OOyyaroluiicss crnocoOeH y4acTBOBAaTh B IPOBEIE-
HHUH DKCIIEPUMEHTOB MO 33JlaHHBIM METOJMKaM ¢ 00pabOTKOW M aHAaIU30M HX pe3yJbTaToB,
COCTaBJIATH OINHCAHMS BBIIIOJHEHHBIX HCCJIECAOBAHUM M MOATOTABIMBATH JaHHBIC AJSI paspa-
60TKM HaydHBIX 0030pOB U IMyONMKAIWi; Y9acTBOBATh B COCTaBICHUU HAYYHBIX OTUETOB II0
BBITIOJTHEHHOMY 3aJIaHMIO M Y9aCTBOBATh BO BHEJIPEHHH PE3YJIbTATOB UCCICIOBAaHNUIN U pa3pa-
60TOK B 00J1aCTH aBTOMATH3AIMH TEXHOJIIOTHYECKUX MIPOLECCOB M ITPOU3BOICTB, ABTOMATH3H-
POBaHHOTO YNPaBJICHHS )KU3HEHHBIM [IUKJIOM IPOIYKIHH U €€ Ka4eCTBOM

[Toporossrii 3auTeHo

OOyyaronuiicst AEMOHCTPUPYET YaCTUYHOE MMOHUMAHHE IPOOJIEMBI, OTPHIBOYHBIC 3HAHUS H
HaBBIKM 1O qucuuiuinHe. OOydaronmiics crnocoOeH Mo pyKOBOJICTBOM IPOBOAUTE SKCIEPHU-
MEHTBI 110 33JaHHBIM METOJIUKaM C OOpa0OTKOM M aHAM30M HMX PE3yJIbTaTOB, COCTABIISTH
ONHKCaHMA BBIIOJHEHHBIX HCCIENOBAaHUN M MOATOTABIMBATH JAHHBIC Ul pa3pabOTKU Hayy-
HBIX 0030pOB M MyOJIMKalMi; MOJ PyKOBOJCTBOM COCTABISITH HAyYHBIE OTYETHI IO BBIIOJ-
HEHHOMY 33/IaHHIO U Y4acTBOBATh BO BHEJPEHUHU PE3yJIbTATOB HCCIIEIOBaHUN U pa3paboToK B
001aCcTH aBTOMATH3AIUHN TEXHOJIOTHYECKHUX IPOLIECCOB U MPOU3BOJICTB, AaBTOMAaTU3UPOBAHHO-
IO YHpaBJICHUS KU3HEHHBIM ITHKJIOM IPOAYKIIMHU H €€ KaUeCTBOM

Husknii JIATh OIIMCAaHUA BBIIIOJHCHHBIX I/ICCJ'IG,Z[OBaHI/Iﬁ 1 IoATOTaBJIMBATh JAHHBIC IJIA pa3pa60TKn

OOyuaronuiicst IEMOHCTPUPYET OTCYTCTBHE CHCTEMAaTHYECKUX 3HAHUN M HABBIKOB I10 JTUCIIH-
winHe. OJTHAKO HEKOTOPHIE JIEMEHTAPHBIE 3HAHHS 110 OCHOBHBIM BOIIPOCAM M3ydaeMOH Anc-
[UIUTAHBI TPUCYTCTBYIOT. OOydaromuiics He TEMOHCTPUPYET CIIOCOOHOCTH NMPOBOIMTH JKC-

He 3a MNCPUMCHTHI 110 3aJaHHBIM MCETOAWKAM C 06pa60TKOI>'I U aHAJIN30M HUX PE3yJIbTaTOB, COCTAB-

4TEHO o
Hay4HBIX 0030pOB M IyOJMKanumii; He JEMOHCTPUPYET CIIOCOOHOCTH COCTABISATH Hay4HBIE

OTYETHI IO BBIMOJHCHHOMY 3aJIaHHUI0 U Y4aCTBOBATb BO BHECAPCHUUN PE3YJILTATOB HUCCIIEAO0BA-
HUH 1 pa3pa60T0K B 00JacTH ABTOMATU3aAUU TEXHOJOTHYCCKUX MPOUECCOB U MPOU3BOJACTB,
ABTOMATU3UPOBAHHOT'O YIIPABJICHUSA )KU3HCHHBIM MUKJIOM NPOAYKIHH U €€ KAYECTBOM

8. Meroauuyeckue yKazaHus AJ1sl CAMOCTOSITeIbHON PadoThl 00y4arommxcst

Camocmosmenvhas paboma — 1IaHupyemasi yaeOHasi, yaeOHO-UCCIe0BaTeNIbCKast paboTa
CTY/ACHTOB, BBINIOJIHsIEMasl BO BHEAYJUTOPHOE (ayIUTOPHOE) BpPEMS IO 3a/1aHUI0 U MPU METOIuYe-
CKOM DPYKOBOJICTBE IpernojiaBatrels, HO 0e3 €ro HemoCpPeACTBEHHOro ydacTusi (IpHU YaCTUYHOM
HEMOCPEJCTBEHHOM Y4aCTHH MPEnojaBaTesi, OCTaBISIONIEM BEYLIYIO pOJib B KOHTpoJIE 3a pado-
TOM CTYJIEHTOB).

CamocrosTenbHas paboTa CTYACHTOB B By3€ sSIBJISI€TCS BaKHBIM BHJIOM UX y4eOHOMN U Hayy-
HOM nearenbHOCcTH. CaMocTosATeNbHAsI paboTa UTpaeT 3HAUYUTENBHYIO POJIb B PEHTUHTOBOI TEXHO-
aorun o0yyenus. [loaromy camocTosTenbHas paboTa 10HKHA cTaTh 3P PEKTUBHON U 1eNeHanpas-
JIeHHOW pabOTOM CTYAEHTOB.

Dopmbl camocmoamenbHol pabomul CTyIE€HTOB pa3HOOOpa3Hbl. OHU BKIIOYAIOT B CEOS:

- M3YYEeHHE U CHCTEMAaTH3alHi0 O(QUIUANBHBIX IOCYIapCTBEHHBIX JTOKYMEHTOB: 3a-
KOHOB, MTOCTAHOBJIEHHWH, YKa30B, HOPMaTHUBHO-WUHCTPYKLMOHHBIX U CIPAaBOYHBIX MaTepUaloOB C
UCIIOJIb30BaHUEM HMH(OpMAIIMOHHO-IOUCKOBBIX cucteM «KoucynbranTt Ilmocy, «[apanTt», Ti10-
OanpHOI cetu «MHTEpHETY;

- U3y4eHue yueOHOM, HayuHON U METOIUYECKO! JTUTepaTyphl, MaTEpUaIOB IEPUOIH-
YECKUX M3JaHUH C MPUBJIEUEHUEM AIIEKTPOHHBIX CPEICTB OPHUIIHATBLHOM, CTAaTUCTHUECKOH, TIepro-
JMYECKOM 1 HaydHOU MH(pOpMaINH;

- yudacTue B pabote KOH(pEepeHIHi, KOMIUIEKCHBIX HAYYHbBIX UCCIIEI0OBAaHUAX.

B nponecce uzydenus aucuuiuinHbl «['MapaBnyuka U ruAgpo-MHEBMOIPHUBOI» OOyUarOIIu-

mucs Hanpasienus 27.03.02ocnognvivu sudamu camocmoamenbHou pabomol SBISIIOTCA:
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- MOJATOTOBKA K ayJUTOPHBIM 3aHATUAM (JICKIMSIM, TPAKTUYECKUM U JTaOOpaTOPHBIM
3aHTHSIM) U BBIIIOJIHEHUE COOTBETCTBYIOIINX 3aJaHUT;

- CaMOCTOATCIIbHAA pa60Ta Haa OTACJIBbHBIMHU TEMaMU yqe6H0171 JUCHUIIIIMHBI B COOT-
BCTCTBHUHU C y‘IGGHO-TeMaTI/I‘-IGCKI/IM IIJIaHOM,

- IMOAr0oTOBKA K TCCTUPOBAHHIO,

- MOJITOTOBKA K 3a4eTy.

CamocTosATeNnbHOE BBINIOJHEHUE MEeCMOGblX 3a0aHuti 1O BCEM pa3leiaM JUCIHUILTHHBI
chopmupoBanbl B poHe orieHouHbIX cpeacTB (POC)

JlaHHBIE TECThI MOT'YT HCTIOJIb30BATHCS:

— 0akasiaBpaMu Mpu MOJATOTOBKE K 3a4eTy B (hopMe caMONpOBEPKH 3HAHUIA;

—  TpenojaBaTeNsMU AJi1 MPOBEPKU 3HAHUN B KauecTBE (POPMBI MPOMEKYTOYHOI'O KOH-
TPOJIA HA MPAKTUYECKUX 3aHATHUSX;

—  JUIs TPOBEPKH OCTATOYHBIX 3HAHWI OaKaIaBpOB, U3YYUBIINX JTAHHBIN KypC.

TecToBbIe 3a/1aHUsT PACCYUTAHBI HA CAMOCTOSITEIIBHYIO paboTy 0€3 UCIIOJIb30BaHUS BCTIOMO-
raTtejbHbIX MaTepuaioB. TO eCTh PU WX BBIOJHEHUU HE CIIEIYET MOJIb30BAThCs YUCOHOH U pYy-
TUMH BUJIAMU JIATEPATYPHI.

Jlnisi BBIIOJTHEHUSI TECTOBOTO 3aJIaHUsI, TPEXIE BCEro, CICAYeT BHUMATEIBHO MPOYUTATH
MOCTaBJICHHBIA Bompoc. [locine 03HaKOMJICHHSI C BOIIPOCOM CIIEAYET MPUCTYNATh K MPOUYTESHUIO
npejJiaraéMbIX BapuaHTOB OTBeTa. HeoOXoIuMO MpoYHMTaTh BCE BApUAHTHI M B KA4eCTBE OTBETA
cienyer BeIOpaTh wHIEKC (IuppoBoe 0003HAUYCHNE), COOTBETCTBYIOIIHMA MPABUIBHOMY OTBETY.

Ha BhINoHEHHE TecTa OTBOAUTCS OrpaHuYeHHOE BpeMsi. OHO MOKET BapbUPOBAThCS B 3a-
BHCHUMOCTH OT YPOBHSI TECTHPYEMBIX, CIIO)KHOCTH B 00beMa TecTa. Kak mpaBmito, BpeMs BBITIOJ-
HEHHSI TECTOBOTO 3aJJaHUsI OTIpeensieTcs u3 pacueta 45-60 cekyH/1 Ha OJIMH BOIIPOC.

CopepxaHue TECTOB IO JUCITUIUIMHE OPUEHTHPOBAHO HA MOATOTOBKY MAarmCTPaHTOB IO
OCHOBHBIM BOIIPOCaM Kypca. YPOBEHb BBIIOJHEHHS TECTA MO3BOJISET MPEMONABATEIsIM CYAUTh O
X0JIe CaMOCTOSITEIIbHON paboThl OaKalaBPOB B MEKCECCUOHHBIN MEPHOJ] U O CTETICHU UX IMOATOTOB-
KU K 3a4eTYy.

9. TIlepedeHb MHGOPMANMOHHBIX TEXHOJIOTHIA, HCMOJIb3YyeMbIX MPHU OCYLIECTBIEHUN 00pa-
30BaTeJLHOr0 Mpolecca Mo JMCHUNIHHE

JIJIs yCTIIITHOTO OBJIAICHHSI JUCIUILINHON MCIIONB3YIOTCS CIICIYIOIINE HHPOPMAITHOHHEIC
TEXHOJIOTHH O0YUECHHUS:

e [lpu mnpoBeneHWM JICKIMA HWCIOJNB3YIOTCA MPE3EHTAIlMM Marepuajia B Tporpamme
MicrosoftOffice (PowerPoint).

¢ [lpakTudeckue 3aHITHS MO JUCIUTUTMHE TPOBOJIATCS C HCIOIH30BAHUEM ILIAT(OPMBI
MOODLE.

[TpakTudeckue 3aHATHS 1O AUCIHMILIAHE TPOBOMATCS C HCIOIH30BAHUEM METOIUYCCKON
auTepaTypel. B mporecce M3ydeHUs AMCHUIIIMHBI YYEOHBIMH LEISMH SIBISIOTCS MEPBUYHOE
BOCTIpUATHE Y4YeOHON HHPOpPMAIIMK O TEOPETUYCCKUX OCHOBAX W MPHUHIUIAX IPOBEICHUS
HAyYHBIX SKCIIEPUMEHTOB M 00pabOTKM MX NAHHBIX, CTPYKTYPUPOBAHHE TONYYEHHBIX 3HAHUNA H
pa3BUTHE WHTEIUICKTYAJIbHBIX YMCHHH, OPHCHTHPOBAHHBIX HA CIIOCOOBI  JICATEIIBHOCTH
PENpPOAYKTUBHOTO xapaktepa. [locpeacTBOM HCMONB30BaHMS ITHX WHTEIUIEKTYalbHBIX YMEHUI
JIOCTUTAIOTCS y3HAaBaHWE paHee YCBOCHHOTO MaTepHalla B HOBBIX CHTYaI[UsX, NpPUMEHEHUE
a0CTPaKTHOTO 3HAHUS B KOHKPETHBIX CUTYaIUsX.

JIJIsL TOCTYOKEHUS 9TUX IIeJIeH UCTIONB3YIOTCS B OCHOBHOM TPaJIUIIMOHHBIC WHPOPMATHB-
HO-Pa3BUBAIOIINE TEXHOJIOTUHU OOYUEHHUS C YYETOM pa3JIMYHOTO COUYETaHHS MACCHUBHBIX (HopM
(JIeKIrs, MPaKTUYIECKOE 3aHATHE, KOHCYIbTAIHS, CAaMOCTOATEIbHAs paboTa) U penpoayKTUBHBIX
METOJIOB OOyueHHus: (IOBECTBOBATEIbHOE H3IIOKEHHE ydeOHOW HH(OpMamuu, OObSICHUTEITHHO-
WUTIOCTPATHBHOE U3JIOKEHUE) W MPAKTHYCCKUX METOJOB OOYUYCHHS (BBITIOJHEHUE TPAKTHUCCKUX
pabor).

YHuBepcuter obOecredeH HEOOXOJUMBIM KOMIICKTOM JIMIIEH3HOHHOTO IPOTPAMMHOTO
obecrieveHus:
e  CceMeHCTBO KOMMEPUYECKHUX OTIEPAIIMOHHBIX cUCTeM ceMeiicTBa MicrosoftWindows;
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e oducHsbI nakeT npunoxxkenuit MicrosoftOffice;

e [porpamMmHasl cucTema s OOHapyKeHHsI TEKCTOBBIX 3aMMCTBOBAHHUN B y4eOHBIX U
Hay4yHBIX paborax "AnTturuiarnar.BY3".

10. OnucaHue MaTepuaJIbLHO-TeXHHUYECKOH 0a3bl, He0OX0IUMOH /JI51 OCyIleCTBJIEHHUsI 00pa-
30BaTEJIbHOI0 MPoIecca Mo JUCHUIINHE

Peanuzanus yueGHOro mpoiiecca OCYIIECTBISIETCS B CHEIHATbHBIX YYEOHBIX ayAUTOPHIX
YHUBEPCUTETA VISl POBECHUS 3aHATHI JEKIMOHHOTO THUIIA, 3aHATUM CEMUHAPCKOI0 TUIA, FPYTI-
MOBBIX U WHJMBHUAYAJIbHBIX KOHCYJIBTALMM, TEKYIIETO KOHTPOJIS U MPOMEXKYTOUHON aTTECTALlUU.
Bce aynuropun yKOMIUICKTOBAHBI CIICIIMATU3MPOBAHHON MEOEIbI0 M TEXHUYECKUMU CPEACTBAMHU
o0ydeHus, CIyKallUMH JUIs TpeAcTaBieHusl ydeOHoil undopmauuu Oomnbiioi ayauropuu. [lpu
HEOOXOUMOCTH O0YyYarOMIMMCS TIpejIaraloTcs HabOpbl JEMOHCTPAIMOHHOTO OOOPYAOBAaHUS U
yueOHO-HaTJIAHBIX TOCOOU, 00eCIeunBaOIINe TEMATUYECKUE MILTIOCTPALIUH.

CamocTtosTenpHas paboTa 00yJaroNIMXCcsl BBITOJIHSACTCS B CIICIIMATU3MPOBAHHON ayIuTO-
pHuH, KOTOpasi 00opyioBaHa yueOHON MeOeblo, KOMIBIOTEPHON TEXHUKON C BO3MOKHOCTbHIO MOJI-
KioueHus K cetd "MHTepHET" M oOecredeHreM JOCTyla B AJICKTPOHHYIO HH(POPMAIMOHHO-
oOpa3zoBatenbuyto cpeny YIJITY.

Ecth momenienne s XpaHeHHsI U TPOPUITAKTHIESCKOTO OOCITY)KHBaHMS yIeOHOTO 000pYy-
JIOBaHUS.

Tpeboeanus k ayoumopuam

HanmeHoBaHMe crienHAJILHBIX
NOMeIeHUH B MOMeIlleHuH 1J1s1
CaMOCTOSITEJILHOM padoThI

OCHAIIEHHOCTH CIENHAJLHBIX MOMEIeHHH ¥ MOMeIlleHU i
JIUISI CAMOCTOSITE/ILHOM PadoThl

IlepeHocHast MynbTUMEIUIHAsA yCTaHOBKA (IIPOEKTOP, 3KpaH, HOYT-
OYK). KOMIUIEKT 3JICKTPOHHBIX Y4eOHO-HATMISIHBIX MaTepHalioB (Tpe-
3€HTaLUi) Ha (QIIenI-HOCUTENAX, 00ECICYMBAIOIINX TEMATHYECKUE UIT-
JIFOCTpAIUH.
VYueOHas Mebenb
Hanopxas nee3omeTpuyueckas JUHUS 12 METpOB.
bak Bomonanopusiit 10 M3.
Bbak maboparopHsrii cimuBHOU 3 M3.
Crenp onpezeeHus oTeph HAopa 110 JUTHHE TPH Pa3INIHBIX PEeXH-
Max Te€4eHHs BOJbI.
Crenp onpeznenieHus pacxo/ia ¥ CKOPOCTH NCTEUEHHS XKUAKOCTH Yepe3
HACaJKH.
CreHa IKCTIepIMEHTAIHON YCTAaHOBKU U3MEPEHHs IToKa3aTelNei
Ilomewenue ona nadbopamopnplx | ypapHeHus: bepHyIUIM ¢ MOCIESAYIOIINM TOCTPOCHUEM [IbE30METPHYIC-
U NPAKMUYECKUX 3AHAMUL CKOM JIMHUMU.
CreHa 3KCIIEpUMEHTAIBHOTO OTIpe IeNIeHIsT KO GHUIIUEeHTa MECTHBIX
COIIPOTHUBIICHUM.

CteH 0 KOJMYECTBEHHOMY OIIPEAEICHHIO YHCIIa
Peitnomnb/ica, XapaKTepU3YIOIUX Pa3INIHbIC PEKUMBI ABHKEHUS KU /I-
KOCTH.

CreHJ onpeieNie s TOJTHOM CHIIBI THIPOCTaTHIECKOTO JIaBICHHS
MKHUJKOCTH Ha IUNIOCKYIO HAKJIOHHYIO CTEHKY, a TAK)K€ KPUBOJIMHEHHYIO
CTEHKY.

Cromnbl KOMIBIOTEPHEBIE, CTYIIbA. [lepcoHanbHbIE KOMIIBIOTEPHL. BhIxoa
B MIHTEpHET, B 3IEKTPOHHYI0 HHPOPMALIMOHHO-00pa30BaTENBHYIO Cpe-
ny YIIITY.

Ilomewenue 013 neKuUOHHBIX,
2PYHROBBIX U UHOUBUOYATbHBIX
KOHCYy1bmayuil, mexyuiei u
RPOMENCYmMOUHOI ammecmayuu.

Ilomewenusn ona camocmos-
mevbHoll padbomol

Ilomewenue onn xpanenus u
npoghunakmuuecxkozo oocyxHcu- Creyutaxu. Pa3naToynsiii MaTepua.
6anusa yuedono20 060pyoosanus
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