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®opma o0yueHns O4YHasA

OO6mast TpyI0eMKOCTh 33.e.
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JlaGoparopHble 36 | 36 | 36 | 36
HUroro ayx. 52 52 | 52| 52
KCP 2 2 2 2
Konrakthas pabora 54| 54 | 54| 54
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Yacel Ha KOHTPOJTb 0 0 0 0
HToro TpynoeMKoCTb B 4acax 108 | 108 | 108 | 108
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®DenepanbHblii TOCYIapCTBEHHBINH 00pa30BaTeIbHbIN CTAaHAAPT BBHICIIETO 00pa30BaHUs MO HANpaBiIeHUIO TOATOTOBKHU 35.03.06
Arpounxenepus (ypoBeHb OakanaBpuara) (npukas Munooprayku Poccun ot 23.08.2017r. Ne813)

COCTaBJICHA HA OCHOBAHHUHU yqe6H0r0 IaHa:

Hamnpasnenue 35.03.06 ArpounxxeHepust
HAaIpaBIeHHOCTH (TIpoduis) TeXHNIeCKHe CHCTEMBI B arpoOn3Hece

YIBEPkKAECHHOr0 YuéHbIM coBeToM By3a oT 30.05.2019 npotokon Ne 6.

Pabouas nporpamMma ofgo0peHa Ha 3aceJaHUH KadeIphl
TEeXHOJIOTHH M cepBHUca

3aB. kadenpoii Cepree A.H.
PIIJ] yrBepkaeHa Y4EHBIM COBETOM YHUBEPCUTETA
ripotokoit oT 30.5.2019 r. No Ne6



1. HEJIX OCBOEHUA JUCHTAIIJINHbBI

SIBISIETCS OBJAJICHHE TEOPETHUECKOH 0a30if Ui BHIpAaOOTKM 3HAHMHM M MHPOSKTHBIX YMEHHMH M pacueTa MaIldH C
THAPONPUBOIOM U TuaponepegadaMu. JMCIMIUIMHA JaeT BO3MOXHOCTb O3HAKOMUTH CTYJCHTOB C OCHOBHBIMH HAaIpaBICHUSMU
Pa3BUTUSI  COBPEMEHHOIO  HPOM3BOACTBA, OCOOCHHOCTSIMH  BHEJPCHUS  BHICOKO3((EKTHBHBIX  MAaIlMH, pOOOTOB, THOKHX
AaBTOMATUYECKUX CUCTEM, B KOTOPBIX LIMPOKO IPUMEHSIOTCA PAa3INUHbIE THAPABINYECKUE CUCTEMBI U YCTPOICTBA.

2. MECTO JMCIIUIIJIMHBI B CTPYKTYPE OOII

Huxn (pazngen) OOIT: b1.0

2.1 | TpeGoBaHus K NpeIBaAPUTEIbHOI MOAT0OTOBKE 00Y4aI0IIErocsi:

KoMnbproTepHOE MPOSKTHPOBaHHE

COHpOTI/IBJ'IeHI/Ie MaTepuaoB

UKT B npodheccroHaIbHOM AEATENbHOCTH

Teopernueckas MeEXaHUKa

Maremaruka

O3HaKOMHTEIbHAS IIpaKTUKa (B TOM YHCJIC TOJTYYCHUC IICPBUYIHBIX HABBIKOB Hay'-IHO-PICCJ'IeZ[OBaTCJ'IBCKOﬁ pa6OTBI)

®dusnka

Xumus

KoMnberoTepHOE IPOSKTHPOBAHHE

COHpOTI/IBJ'IeHI/Ie MaTcpuaioB

HKT B npoheccnoHaIbHON NeITeNbHOCTH

TeopeanGCKa;[ MCXaHHKa

Maremaruka

O3HAKOMHUTEJIbHAA TPAKTHUKA (B TOM YHMCJIC MTOTYUYCHUE IICPBUYHBIX HABBIKOB Hay‘lHO-HCCJIeI[OBaTeHLCKOﬁ pa60TBI)

dusuka
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Xumus

2.2 | JucuunJInHbI M MPAKTUKH, 1JI51 KOTOPBIX OCBOEHHE TAHHOMH THCHUILINHBI (MOIY/Is1) HEOOXO0AMMO KaK
npeiIecTBYOIIee:

JeTtann MammH

TennmorexHuka u OHEPIreTUICCKNE MAlllMHbI

DHeprocOepekeHre B CeNbCKOM X035HCTBE

JeTtanm mammH

9H€KTpOT€XHI/IKa 1 JJICKTPOHHKA

Tenmorexauka u OHEPreTUICCKNUC MalllnHBL

DNEeKTPONPUBOJ H JIEKTPOOOOpYIOBaHHE

Sl I A IRl Il el B M

DHeprocOepeKeHre B CEIbCKOM X035HCTBE

3. COOTHECEHHE PE3YJIbTATOB OBYYEHUA 110 TUCHUIIIMHE (MOAYJIIO) C THAUKATOPAMU
JOCTH)XXEHMWA KOMIIETEHIINHN

3.1 KoMnereHOuH 00y4aioerocss 1 HHANKATOPHI UX TOCTH/KEHHS:

OIIK-1: CriocobeH pemath THITOBBIC 3a/1a9d TTPO(ECCHOHATBHON IesITeIPHOCTH Ha OCHOBE 3HAHWH OCHOBHBIX 3aKOHOB
MaTEeMaTHIECKUX U €CTECTBEHHBIX HAYK C MIPHUMEHEHHEM HH(POPMAIIIOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

OIIK-1.1 JleMoOHCTpHpYyeT 3HaHNE OCHOBHBIX 3aKOHOB MaTEeMaTHIECKUX, €CTECTBEHOHAYIHBIX M 00IIenTpodeccrnoHaIbHBIX
JUCIUIUINH, HEOOXOIUMBIX ATl PEIIeHHs TUIIOBBIX 33/1a4 B 00JIaCTH arpOHHKEHEPUU

Vwmeer: HCII0JIB30BaTh 3HaHUA OCHOBHBIX 3aKOHOB MaTCMaTH4YCCKUX, €CTCCTBCHOHAYYHBIX nu
O6H.ICHpO(1)€CCI/IOHaJ'IBHLIX JUCHUIIINH, H€O6XOI[I/IMI>IX I pCUICHUA THUIIOBBIX 3a/1a4 B obactu ArpOMHKCHCPUH.

OIIK-1.2 | Mcnonp3yeT 3HaHUS OCHOBHBIX 3aKOHOB MaT€MAaTUYECKUX U €CTECTBEHHBIX HayK AJIS pEIECHHs CTaHIAPTHBIX 33134
B arpOMHXCHEPUU

3HAaTh: OCHOBHBIE 3aKOHBI MATEMATHYCCKHX M €CTECTBECHHBIX HayK, HCO6XOI[I/IMLIX JUISL peHICHUS CTaHAAPTHBIX 3aJ1a4
B arpOMH>XCHEPUH.

OIIK-1.3 | IIpumenseT HHPOPMAMOHHO-KOMMYHHKAI[OHHBIC TEXHOJIOTUH B PEIICHAY THITOBBIX 33134 B 00IaCTH
arpoVHKEHEPHH

YMeTh: NPUMEHATh HHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJOTMH B PEIIEHNHM THIIOBBIX 3a1ad B 00JacTH
arpOVHKCHEPHH.

OIIK-1.4 |Ilomp3yercs CHeLUAIbHBIME MIPOrpaMMaMu B 0a3aMu JaHHBIX MPU pa3pab0TKe TEXHOIOTHI U CPEICTB MEXaHH3aLUH
B CEIIBCKOM XO35HCTBE

HNMeTh HaBBIKM W (WJIM) ONBIT JAEATSILHOCTH: WCIONB30BAHUS CICIUABHBIX TporpamMMaM H 0a3 NaHHBIX TpU
pa3paboTKe TEXHOJIOTUH M CPEJICTB MEXaHU3AINHU B CEIbCKOM XO3SICTBE.




3.2 Pe3ynbTaThl 00y4eHHsI 110 JUCHMILINHE:
B pe3yabTaTe 0cBOCHHUS JUCHUILIUHBI 00y4aIOIUIiCA A0KEH:

3HaTh:

3.1 |- OCHOBHBIE 3aKOHBI MATEMATHIECKUX U €CTECTBCHHBIX HAayK, HEOOXOMUMBIX ISl PEIICHHs CTAaHIAPTHBIX 33724 B
arpOMHKEHEPHH;

3.2 |- OCHOBHBIE MOHATHUS U 3aKOHBI THIPOCTATHKH U TUAPOAMHAMHUKH; YCTPOUCTBO, IPUHITUIIBI ISHCTBUS ¥ TPUMEHEHUS
THIPAaBIMYECKUX MALIHH.
Ymern:

V.1 |- npuMeHsITh HHPOPMAIIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIIOTHH B PEIIEHIH THIIOBBIX 337a4 B 00JIACTH arpOMHKEHEPHH;

V.2 |- ucnonk30BaTh 3HAHUST OCHOBHBIX 3aKOHOB MaTeMaTHYECKHX, €CTECTBEHOHAYYHBIX U 00MIepodecCHOHATEHBIX
JTUCLUIUINH, HEOOXOAMMBIX JUIsl PEIIHNs] THUIIOBBIX 33/1a4 B 00JIACTH arpOMHKECHEPHU.
Baaners:

B.1 |- ucmonp30BaHus CHEMANBHBIX IIPOrpaMMaM M 0a3 TaHHBIX TPU pa3paboTKe TEXHOJIOTHI M CPEJICTB MEXaHU3AINU B
CEIILCKOM XO3SICTBE;

B.2 |- BmageHus merogamu pa3pabOTKU TUAPABINIECKAX CUCTEM B BBITYCKHBIX KBATH(UKAIIMOHHBIX paboTax mo
CIIELITEXHOJIOT UM,

4. CTPYKTYPA U COOEP)KAHME JUCHUIIJIMHbI (MOAYJIS)

Koz HaumenoBanmue paznenos | Cemectp | Yacos JIutepatypa Conep:xxaHue

3aHATHSA U TeM /BUA 3aHATHS/ / Kype
Beenenue B ruipaBJIMKY
1.1 IIpeamer u 3agauun Kypca 4 4 JIT.1JI1.2J12.1 [Ipenmer 1 3amaun Kypca «l uapaBiIrKay.
«I'mnpapnukay. /Jlex/ J2.2712.3 Kpatkas ucropust pa3BuTusi TUAPABIUKU.
OcHoBHBIE (HPU3NIECKHE CBOMCTBA U
MEXaHUUECKUE XapaKTEePUCTUKU KUIKOCTH.
CKUMaeMOCTh U TEMITEPATYPHOE pacIIUpEHHe
KuAKocTel. Bs3kocTh KuakocTei.
IIoBepXHOCTHOE HATSKEHHUE KUIKOCTEH.
WpneanbHas 1 aHOMaJIbHBIE JKUIKOCTH.
[MuchbMEeHHO OTBETUTH HA KOHTPOJIBHBIE
BOITPOCHI.

1.2 BBenenue B ruipaBiIuKy: 4 10 JI1.1 J11.2J12.1 IIpenmer u 3anaun Kypca «l uapaBiankay.
OCHOBHBIE TEPMUHBI 1 J22712.3 Kpatkas ucropust pa3BUTHS THIPABIUKH.
noustus /Cp/ OcHOBHBIE (PU3MYECKHE CBOMCTBA

MeXaHUUECKUE XapaKTEePUCTUKH YKUIKOCTH.
CKMMaeMOCTb U TEMIIEPAaTYpHOE pacIiupeHue
KUIKOCTEH. BA3KOCTB )KUAKOCTEH.
I1oBepXHOCTHOE HATSKEHUE KUIKOCTEH.
WneanbHas U aHOMANbHBIE )KUAKOCTH.
OcHOBBI THAPOCTATUKH
2.1 OCHOBBI 4 4 JI1.1 J11.2J12.1 Cuiibl, JEMCTBYIOIINE B KUIKOCTH.
THUIPOCTATHKH. /JIex/ J12.2J12.3 T'uapocraTryeckoe JaBiIeHHUE U €ro CBOKWCTBA.
Juddepernnansaoe ypaBHCHNE PaBHOBECHS
xuakocty (ypasHenue JI. Ditnepa). OcHOBHOE
ypaBHEHHUE THIpOCcTaTHKHU. PaBHOBecue
KHIKOCTH B COOOIIAIOIINXCSI COCYax.
[MuchbMEeHHO OTBETUTH HA KOHTPOJIBHBIE
BOITPOCHI.

2.2 W3mepenue naBieHusl. 4 4 JI1.1 J11.2J12.1 JlaBieHue KUAKOCTH Ha IJIOCKUE CTCHKH.
AGcomtoTHOE U J22712.3 JlaBieHne )XUIKOCTH Ha [IJTUHAPUIECKYIO
MaHOMETPHYECKOe creHky. [lnaBanue ten. 3akon Apxumena.
naBneHue. Bakyym. 3akoH [IpumMepsl IprMeHeHHs 3aKOHOB THIPOCTATHKH B
Apxumena. /Jlex/ TexHuke. [IMCbMEHHO OTBETUTH Ha KOHTPOJIbHbIE

BOITPOCEI.

23 JlaGoparopHas padora Ne 1. 4 2 JI1.1 J11.2J12.1 V3MepuTh THAPOCTATHYECKOE TABICHHE C
H3yueHne 0OCHOBHOIO 22123 TIOMOIIBIO XKHUIKOCTHBIX U-00pa3sHbIX
ypaBHEHUS MaHOBaKyyMMETpPOB (MaHOMETPOB) MU
THAPOCTATHKH. /J1ab/ ITEE30METPOB.




24 JIaboparopHras pabora Ne 2. 4 JI1.1 J11.2J12.1 | V3MepuTh C MOMOIIBIO MPYKUHHBIX MAaHOMETPOB
M3mepenue J22712.3 THIPOCTATHYECKOE JIABICHHE B TPEX TOUKAX,
THIPOCTaTHYECKOTO 3aryTyOIEHHBIX HA Pa3JINIHYIO BEJIMUHHY O]
JaBICHUS U YPOBEHB XKHUAKOCTH, HAXOAAIIEHCS B
9KCIEPUMEHTANBHOE a0COIOTHOM MOKOE MO IECTBUEM CHIIBI
MIOATBEPXKICHUE 3aKOHA TsoKecT. [lonTBepInTh HA OCHOBAHUU OINBITHBIX
IMackans. /J1a6/ JaHHBIX 3aKoH [Tackams.

2.5 JlaboparopHras pabora Ne 3. 4 JI1.1 J11.2J12.1 OmnpenenuTs ONBITHBIM ITyTEM BEIHYNHY
DKcIepuMeHTaIbHOE J2.27J12.3 MOBBILICHUS IABICHUS MIPH MPSIMOM
H3y4YEeHHE NPSIMOro THJIPABIMYECKOM yJape B HAIIOPHOM
THIPABIMYECKOro yaapa B TpyOOIIPOBO/IE, CPABHUTE €€ C BETMINHON
HAaIOpHOM JaBICHUS, BRIYUCICHHOI 1o opmyne H. E.
Tpybompooze. /J1a6/ JKyKkoBCKOrO, ¥ MOICUUTATh OTHOCUTENBHOE

OTKJIOHCHHE.

2.6 OCHOBBI TUAPOCTATUKHU. 18 JI1.1 J11.2J12.1 Cuiibl, JEUCTBYIOIINE B KUKOCTH.
M3mepenue napiaeHus. J12.2J12.3 T'uapocraTrueckoe JaBlIeHHUE U €r0 CBOWCTBA.
AOGCOMIOTHOE U Juddepenunansaoe ypaBHeHUE paBHOBECHS
MaHOMETPHYECKOe xuakoctH (ypasHenue JI. Diinepa). OcHOBHOE
JlaBJIeHNe. 3aKOH ypaBHEHHE THAPOCTaTHKN. PaBHOBecHe
Apxumena. /Cp/ JKHJIKOCTH B COOOINAIOMINXCS cocyaax. JlaBienue

JKMJIKOCTH Ha IJIOCKUE CTeHKH. J[aBieHue
KUIKOCTH Ha IITHHIPHICECKYIO CTCHKY.
IInaBanue Ten. 3akoH Apxumena. Ilpumepst
MIPUMEHEHHUS 3aKOHOB THIPOCTATUKU B TEXHHUKE.
OcHOBBI THAPOAMHAMHUKH

3.1 3anauy TUAPOIUHAMHUKH. 2 JI1.1 J11.2J12.1 3anaun ruapoaHaMUKU. OCHOBHbIE MOHATHS U
OCHOBHBIE MTOHATHUSA U J22712.3 onpexaenenus. Pacxon xxuaxoctu. CpenHsis
onpenenenus. /JIex/ CKOPOCTb. Y paBHEHHE HEPA3pEIBHOCTH ITOTOKA.

VYpasrenue bepHyiu U1 351€eMEHTapHOU
CTPYMKH UI€ATIBHOM KUJIKOCTH. Y paBHEHUE
bepHyn fi1s 3neMeHTapHON CTPYHKU U IOTOKA
peanpHOil xuaKocTH. [TpuMepsl UCIONB30BaHUS
ypaBHeHus bepnymin B TexHuke. [TucemenHo
OTBETUThH Ha KOHTPOJIbHBIE BOIPOCHI.

32 T'unpaBiuueckue 1 JI1.1 JI1.2J12.1 Buns! runpasiudeckux conporusienuil. [Torepu
COIPOTHUBJICHHUS U TIOTEPU J22J12.3 HaIopa Ha TPEHHE 110 JJINHE TIOTOKA.
Hanopa. /Jlex/ 3aBUCUMOCTD KO (UIMEHTA THIPABIMYECKOTO

COIPOTHBIICHHS OT PA3JIMYHEIX (PaKTOpPOB.
MecTHBIE CONTPOTHBIICHUS U TIOTEPH HAIIOpa Ha
ux npeoponeHue. [ITNCEMEHHO OTBETUTH Ha
KOHTPOJIbHBIE BOIPOCHI.

33 T'uppaBnuueckue 1 JIT.1JI1.2J12.1 YCeTpoiCcTBO M IPUHIIMIT JEHCTBHS MOPIITHEBBIX

MaruHsL /JIex/ J22J12.3 HacocoB. OCHOBHBIE ITapaMeTpHI pabOTHI
HacocoB. ['padukn mogaun. Crroco0st
YMEHbILIECHHUS HEPAaBHOMEPHOCTH MOAAYH.
Kiaccudmkanus 1 OCHOBHBIE KOHCTPYKIIHU
HOPITHEBHIX HacocoB. Kimaccndukarms
POTOPHBIX HACOCOB M UX OCOOCHHOCTH.
[lecTepennble Hacochl. BUHTOBBIE HACOCHI.
IInactunuatele Hacocsl. BonokonbLeBble
BaKyyMHBIE HAacCOCHEL. PoTopHO-TIOpIITHEBEIE
Hacocbl. Knnaccudukanust 1onacTHeIX HaCOCOB.
Y CTpoiCTBO U IPUHLIUIT ACHCTBUS
IIEHTPOOEKHBIX HacocoB. OCHOBHOE ypaBHEHHUE
JIONAacTHBIX HAcOCOB. [TMCHEMEHHO OTBETUTH Ha
KOHTPOJIbHBIE BOIPOCHI.

34 Jlaboparopnas padota Ne 4. 4 JI1.1 JI1.2J12.1 HccnenoBats OanaHc SHEPTHU TOTOKA
WccnenoBanue ypaBHeHHs J2.2712.3 JIBUDKYIIEHCS )KUIKOCTH TI0 TPYOOITPOBOLY

Beprymmu. /J1a6/

MIePEeMEHHOT0 cedeHHs. [IoCTpOUTh 110 OIBITHEIM
JIAaHHBIM HATNlOPHYIO U MIbE30METPHUECKYIO
nuHUH. [IpoaHamTu3poBaTh 3aBUCHMOCTD MEXITY
CKOPOCTBIO M JIABJIEHHEM B TPYOOIIPOBOIE
nepeMeHHoro ceyeHus. OnpenenuTs noTepu
HAaropa Ha yJacTkax TpyOoIpoBoja.




3.5 JIaboparopHras pabora Ne 5. 4 JI1.1 J11.2J12.1 Omnpenenuts KO3(O(UIUEHT COPOTUBICHUS
HccnenoBanue J22712.3 TPEHUsI IPU TEUEHUH JKUJKOCTH 10 TpYyOe
ko3 durnmenrta OJTMHAKOBOT'O CEUCHUSI IIPH PA3IUIHBI PEKUMAX.
COIPOTUBJICHUS] TPEHUS 110 Omnpenenuts KO3()(OUIUCHT COTPOTUBICHUS
JUIMHE TIPH TeUESHUH TPEHHUs TI0 SMIUPUUECKUM popMmynam.
JKUJIKOCTH
B TpyOe. /J1ab/

3.6 JlaboparopHras pabora Ne 6. 4 JI1.1 J11.2J12.1 Omnpenenuts K03 (PUINEHTH MECTHBIX
HUccnenoBanue J2.27J12.3 COIPOTHUBIICHUI KpaHa, BHE3AIMHOI'O PAaCILIUPEHHS
K03 (HUIUCHTOB MECTHBIX 1 BHE3AIHOI'O CYXXECHUS PU TEUEHUH KUJIKOCTH
CONPOTUBIICHUH TTPH B TpyOax. ComocTaBUTh 3HAYECHUS OMBITHBIX
TEYEHUH KHUKOCTH B K03()(QUIIEHTOB MECTHBIX COMPOTUBIICHUH CO
Tpybax. /J1ao/ CIIPABOYHBIMH JTAHHBIMH.

3.7 JlaboparopHnas pabora Ne 7. 4 JI1.1J11.2J12.1 O3HaKOMUTbBCSA C YCTPOMCTBOM M MIPUHIUIIOM
3HaKOMCTBO ¢ paboToit J2.2712.3 JIEHCTBHS TUAPABINYECKOro rpecca. Paccunrats
THIPABINYECKOTO ycuIire, pa3BUBaeMoe TPECCOM.
mpecca. /J1a6/

3.8 JlabopatopHas pabora Ne 8. 2 JIT.1JI1.2J12.1 M3y4nTh KOHCTPYKTUBHBIC OCOOEHHOCTH U
Ucnbiranus J2.2712.3 TIPHUHITHIT JCHCTBHSI IEHTPOOEIKHOTO HAacoca.
LEHTPOOEIKHOTO CHSATb Ha 3KCIIEPUMEHTAIBHON YCTAaHOBKE
Hacoca. /JI1ab/ paboure XxapakTepHCTUKU Hacoca.

3.9 JlaGoparopnas padora Ne 9. 4 JI1.1 J11.2J12.1 W3yuuTh NpuHIMI ASHCTBUSA, YCTPOHCTBO U
HUcnbiranus J22712.3 paboty ruapoMydThl. OCBOUTH METOIAUKY
THIPOIMHAMHYECKOM HCTIBITAaHUS THAPOMYQPTHI. [10MydInTh BHENIHIOO
nepenauu. /J1a6/ U NIPUBEJICHHYIO XapaKTEPUCTUKU

3.10 JlaGoparopnast pabota Ne 4 JIT.1 JI1.2J12.1 Y6enurcs Ha MpaKTUKE B CYIIECTBOBAaHUU
10. KaBuTanuoHHble J12.2J12.3 SIBJICHUSI KABUTAIIUH B IIEHTPOOEIKHOM Hacoce U
HCTIBITAHUS TIEHTPOOEKHOTO VSACHUTH IPUIHHBI €€ BOSHUKHOBEHUS. OCBOUTH
Hacoca. /JI1a6/ METOAMKY KaBUTALIMOHHBIX UCIBITAHUI

HeHTpobexHoro Hacoca. [1oayuuTs B pesyabrare
WCTIBITAHUN KaBUTAI[HOHHYIO XapaKTEPUCTUKY
Hacoca.

3.11 3amaun TUAPOIMHAMUKHY. 14 JI1.1 JI1.2J12.1 3anaun ruapoarnHaMUKH. OCHOBHBIE MTOHSATHS U

OCHOBHBIE TTOHSITHS U J12.2 J12.3 omnpenenenus. Pacxoxa xuakocta. CpenHss

OIIpEEIICHMSL.
T'unpaBnuueckue
COMPOTHBIICHUS U OTEPU
Hanopa. ['unpasnnueckue
marmHsl. /Cp/

CKOPOCTb. YpaBHEHUE HEPA3PHIBHOCTH MIOTOKA.
Ypasuenue beprysum ass aneMeHTapHON
CTPYMKHU HJI€ANIbHOM KUIKOCTH. Y paBHEHUE
bepnynnu aist aneMmeHTapHON CTPYHKH U MOTOKA
peanpHOH xkuakocT. [TpuMepsl nCnoNb30BaHUs
ypaBHeHus bepHyiu B TexHuke. Bunbl
TUAPABIMYECKUX conpoTuBiaeHuil. [lorepu
Haropa Ha TpeHHE MO0 AJIMHE IOTOKa.
3aBHCUMOCTD KOI((UITMEHTA THIPABIHYECKOTO
COIPOTUBIICHUS OT PA3TUYHBIX (PAKTOPOB.
MecTHbIE CONPOTUBICHHS U IOTEPU Haropa Ha
UX IIPEOJOoNEHUE. Y CTPOICTBO U IPUHLIUI
JIeUCTBUS TTOPITHEBBIX HACOCOB. OCHOBHEIC
napameTpsl paboThl HacocoB. [ paduku momayu.
Cr1oco0BI YMEHBIICHUS] HEPAaBHOMEPHOCTH
nogaun. Knaccuukanus u OCHOBHEIE
KOHCTPYKLIUU ITOPIIHEBBIX HACOCOB.
Krnaccudukarys poTopHbIX HACOCOB U HX
ocobenHoctH. I1lecTepeHHBIE HACOCHI.
Bunrtossie Hacockl. [TnacTuH4aThie HacOCHI.
BopokonbleBele BakyymMHbIE Hacochl. PoTopHo-
nopIrHeBbIe Hacockl. Knaccudukarms
JIONACTHBIX HACOCOB. Y CTPONCTBO U IPUHIIMIL
JIefCTBUS IEHTPOOEKHBIX HACOCOB. OCHOBHOE
ypaBHEHHE JIONACTHBIX HACOCOB.

IloaroroBka k 3a4éTy
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IIpeamer u 3anaun Kypca «[uapaBaukay.
Kpatkast uctopusi pa3BuTHs T'HIPABIHKH.
OcHoBHBIC (HPU3NIECKHE CBOMCTBA U
MeXaHUUECKUE XapaKTEePUCTUKH YKUIKOCTH.
CXMMaeMOCTb U TEMIIEPAaTYpHOE pacIiupeHue
KUIKOCTEH. BA3KOCTB )KUAKOCTEH.
IToBepXHOCTHOE HATSKEHUE KUIKOCTEH.
WneanbHast 1 aHoMallbHBIE )KUAKOCTU. CHITBI,
JeficTByromuMe B )KUAKocTH. [uapocraTuyeckoe
JTABJICHUE U €T0 CBOMCTBA.
Juddepernuanbaoe ypaBHCHNE PAaBHOBECUS
skunkoctu (ypasHenue JI. Ditnepa). OcHOBHOE
ypaBHEHUE
THIPOCTATHKH. PaBHOBECHE )KUAKOCTH B
coo0maromuxcs cocynax. AOCOIIOTHOE 1
MaHOMeTpHYecKoe JaBieHue. Bakyym. 3akoH
Apxumena. JaBineHue KUIKOCTH Ha TUIOCKHE
CTeHKH. J{aBlieHNe KHUIKOCTH HA
LMJIMHAPHYECKYIO
cteHky. [lnaBanue Ten. 3akoH Apxumena.
IIpumMeps! MprMeHeHHs 3aKOHOB THIPOCTATHKH B
TeXHUKe. 3a1aui THAPOJUHAMUKH. OCHOBHBIE
MOHATHS U onpeseseHus. Pacxol >KuaKoCTH.
CpenHsisi CKOpOCTh. Y paBHEHHE HEPa3PHIBHOCTH
NOTOKA. YpaBHeHUe bepHymnn s
3JIEMEHTapHOM CTPYIKHU U1€aIbHOM KUIKOCTH.
VYpaBHenue bepHynnu 11 3neMeHTapHON
CTPYHMKH U MOTOKA peajbHON
JKUIKOCTH. [IprMephl HCTIONBb30BaHuUS YpaBHEHUS
Bepuymiu B TexHuke. [unpapianueckue
COTIPOTHBIICHHS ¥ IOTEPH Haropa. Buer
THIPABIMYECKUX CONpoTUBIeHUM. [Torepu
Haropa Ha TpeHHE MO AJHHE TOTOKa.
3aBucHMOCTBh K03 hUIHEHTa THIPABINIECKOTO
COTIPOTHBIICHHS OT PA3IHYHEIX (aKTOpPOB.
MecTHbIE COPOTUBIEHUS U TIOTEPH HATIOpa Ha
UX IIPEoJoNeHUe. Y CTPOICTBO U IPUHLIUI
JIEHCTBUS MOPUTHEBBIX HACOCOB. OCHOBHBIE
mapaMmeTps! paboTsl Hacocos. [paduku momadn.
CriocoObl YMEHBLIEHUS! HEPAaBHOMEPHOCTH
nomaun. Kinaccudukanus u OCHOBHBIE
KOHCTPYKIMH ITOPIITHEBBIX HACOCOB.
Knaccudukarus poTOpHBIX HACOCOB M UX
ocobenHoctu. lllecrepennsie
Hacocsl. BuHTOBEIEe Hacock!. [ImacTuHYaTEIe
Hacochl. BooKonbIieBEIe BAKYyMHBIE HACOCH.
PoropHo-nopuiHeBsie Hacockl. Knaccudukarus
JIONACTHBIX HACOCOB. Y CTPONCTBO U NPUHIIMIT
JIeHCTBUS IIEHTPOOESIKHBIX HACOCOB. OCHOBHOE
YpaBHEHHUE JIONACTHBIX HACOCOB.

5. OHEHOYHBIE MATEPUAJIbI

5.1. TunoBsbIe 3agaHMs ISl MPOBEACHUS TEKYIIET0 KOHTPOJIS

KonTponsHbie Bonpocs! 1o siekimu Ne 1 «IIpeamer u 3amaun kypca « [ mapaBinkan.

1.Yro npencrasnseT u3 ceds Hayka [uapaBnuka?

2.Kakue oCHOBHBIE YUEHBIE BHECIIN BKJIA]] B PA3BUTHE THIPABIHKH?
3.YT10 TaKoe KUIKOCTh U KAKMMHU CBOMCTBAMHM OHa o0yiamact?

4 Jla¥iTe onpeeneHrne UaeaabHON )KUIKOCTH.

5.AHoManbHas KHUJIKOCTh: IIOHATUC U Knaccmbnxaupm.

6.YeM 00yCII0BIIEHO TOBEPXHOCTHOE HATSXKEHUE SKUAKOCTH?

7.Chopmynupyiite npaBuiao ITBEMIA.

Kontponbasie Bonpockr 1o ek Ne 2 « OCHOBBI THIPOCTATHKI.

1.Yro Takoe ruapocraTuka’?

2 Kak noaApa3acisAr0oT CUIIbI HeﬁCTByIOHIHe Ha )XUAKOCTb C TOYKHU 3pCHUS FHJIpOCTaTI/IKI/I?

3.Kakue Tpu rpymnms! BHEIIHUX cul Bel 3HaeTe?




4.Yem 00ycIOBICHO THAPOCTATHYECKOE JaBIECHHE?
5.Yro Takoe U30BITOYHOE THIPOCTATHYECKOE IaBiIeHHe?
6.Yt0 Takoe abCOMOTHOE THAPOCTATHIECKOE aBIeHIE?
7.Kax unraercs 3axoH ITackains?

8. Hamrcath OCHOBHOE ypaBHEHHE THIPOCTATHKH.

KonTponsHbIe Bompocs! 1o jekimn Ne 3 «M3mepeHne naBieHns. AOCOTIOTHOE M MAaHOMETpHUECKoe aBieHne. Bakyym. 3akon
Apxumena».

1.ITosicHute, YTO TaKOE MbE30METPUUYECKAs BbICOTA?

Z.HPI/IBCZ[I/ITG MNPUMEPLI IPUMCHCHUA 3aKOHOB T'MAPOCTATUKHU B TCXHUKCE.

3.PacckaxuTe O ITaBaHHUU TEJI H CHOPMYIHPYHTE 3aKOH ApXUMENa.

4.Kaxue npuOOpbl HCTIONB3YIOT ATl U3MEPEHUS 1aBICHUs?

5.M3n0xunTe 0COOEHHOCTH JABJICHUS )KUIKOCTH Ha TIIOCKUE CTCHKH.

6.13m0xuTEe 0OCOOCHHOCTH HABICHUS )KUIKOCTH Ha IIMIHHAPHIECCKHAE CTCHKH.

KonTponeHsle Bonpocs! 1o ekun Ne 4 «3agauu rugpoguHaMuku. OCHOBHBIE MOHSTHUS U ONPEJEICHUS.
1.Yrto u3ydaeT runporuHamMuKa’?

2.laliTe onpeneneHue NOHATHIM YCTAHOBUBIIEECS U HEYCTaHOBUBLIEECS ABUKECHUE.

3.aiiTe onpeneneHue NOHATUSIM PaBHOMEPHOE U HEPAaBHOMEPHOE JBHKEHHE.

4.JlaiiTe onpeneeHUe MOHATHAM HAallOPHOE M OE3HAIIOPHOE JBI)KCHUE.

5.4r10 Takoe ITMHKSA TOKA?

6.Yto Takoe TpyOka Toka?

7.laliTe onpeaeneHue NOHATUSIM dIeMEHTapHasl CTPyHKa, )KHUBOE CeUeHHEe, CMOUEHHBIM NEPUMETP.
8.Hanumure ypaBHEHUE HEPAa3phIBHOCTH MIOTOKA.

9.Hanumure ypaBHeHHEe bepHyu i 31€MEHTapHOU CTPYWKH UACaIbHOU JKUAKOCTH.
10.Hanmumute ypaBHeHre bepHysun 17151 dIeMeHTapHON CTPYHKH U IOTOKA peanbHOM KUIKOCTH.
11.KakoBbl reoMeTpuieckuii 1 GU3NIECKUNA CMBICT ypaBHEeHUs BepHymmu?

12.IIpuBenute NpUMeEphl UCIOIL30BaHUS ypaBHEHU bepHynu B TEXHUKE.

KonTponbeHsle Bonpocs! 1o Jiekiuu Ne 5« uapaBiuueckue COpOTUBIEHUS U MTOTEPU HAoOpay.

1.Yto Takoe moTepu HATIOpa, IPHYMHBI MX BOSHUKHOBCHHUS U UX OIPE/ICIICHHE OIBITHBIM IyTeM?

2.Kaxk ycTpoeHa 1 IyIs 4ero npeaHa3HaueHa THApOIUHAMUYecKast Tpyoka?

3.Yem BbI3BaHBI IOTEPH HAMOPA O JUIMHE TPYOBI?

4.0t 4ero 3aBUCAT IOTEPH HAIIOPA IPH JIAMUHAPHOM TE€UCHUH >KHKOCTH B TpyOonpoBoze?

5.KaxoBa npupoza moreps Haropa Ha TpeHHE B TypOyIeHTHOM ITOTOKe?

6.KakoB (usndeckuii cMbIct koddduieHTa conpotusieHus TpeHna? Kakue pa3nnuaroT 30HBI COPOTUBICHUS JBHKECHHIO
XKUAKOCTHU B TpyOax?

7.KakoB pu3uyeckuii CMBICI TOHSITHH "THAPABINYCCKH Thankas” v "THIpaBIHIecKy [epoxoBaras Tpyba’”?
8.0T uero 3aBHCHUT TOJIIHHA JIAMIHAPHOTO ITOTPAHNIHOTO TIOJICIION, KaK OHA OIpeeNseTcs?

9.Yto Takoe abcomoTHast (3KBUBAJICHTHAs) IIEPOXOBATOCTH?

10.Yro Takoe kBagparuuHoe uncio PeliHonbaca?

11.Kax Binusier Temneparypa >KUAKOCTH IIPU MCCIEJ0BaHUU IIOTEPh HAIIOpa Ha TPEHUE 10 AIUHE?
12.Ilepeuncnuts BUABI MECTHBIX CONIPOTUBIICHUIL, UeM OHHU PA3IHUYAIOTCS?

13.KakoBa npupoja norepb B MECTHBIX COMPOTUBIICHUSX?

14.Kaxk onpenemnsroTcs MoTepH HAImopa B MECTHBIX CONPOTUBIICHAAX ?

15.KakoB ¢pm3udeckuii cMbIca K03 GHUIHEHTa MECTHOTO COIIPOTUBIICHUS ?

16.Kak onpenenuTts TEOPETUIECKUM ITyTEM MOTEPIO HANIOpa MPY BHE3AITHOM pacIIupeHun?

17.TTouemMy 1J1st BEHTUIIS TIOTEPU HATIOpa MOKHO ONPEIETIUTH M0 PA3HOCTH MOKa3aHUH ME30METPOB

JIO ¥ TIOCTIE COTIPOTHBIICHHUS, a JUTS BHE3AITHOTO PACIINPEHUS HEIb3s?

KonTponeHsle Bonpocs! 1o Jiekiuu Ne 6 «I'uapaBIuueckue MaliuHbLy.

1.YTo Takoe rupaBIndeCcKHe MAlIMHbI U AJIsl YETO OHU NIPEJHA3HAUCHBI?
2.M3n0:xuTe yCTPOUCTBO U NPUHIINII ACHCTBUS IOPLIHEBBIX HACOCOB.

3.IIpuBeauTe OCHOBHBIE apaMeTPhl pabOTHI HACOCOB.

4.PacckaxunTe 0 KJIacCu(pUKAIUsI U OCHOBHBIX KOHCTPYKIMSX ITIOPIIHEBBIX HACOCOB.
5.Pacckakute o K1acCUPUKAINS POTOPHBIX HACOCOB U HX OCOOCHHOCTSIX.
6.1310%1TE YCTPOUCTBO U MPUHIUM JEUCTBUS LIEHTPOOESIKHBIX HACOCOB.

5.2. TumoBbIe 3a7aHus /IS MPOBEIEHUs MPOMEKYTOUHO aTTecTANHK

BOITPOCHI AJIA TPOMEXYTOYHOI'O KOHTPOJIA IO AUCHUTIIIMHE "TUIPABJIMKA"

1. Yro Ttakoe naBienue?

2. YeM 00yCIIOBIEHO THAPOCTATHYECKOE NaBICHHE?

3. Yto Takoe BHeIIHee JaBieHHe (M30BITOYHOE, BAKYYMHOE, a0COIMIOTHOE)?
4. Yto Takoe N30BITOYHOE THIPOCTATHUCCKOE TaBICHHE?

5. Uto Takoe abCONIOTHOE THAPOCTATUIECKOE JaBIeHUe?

6. Kak unraercs 3akoH [lackans?

7. HancaTh OCHOBHOE ypaBHEHUE THAPOCTATHKY.




8. ITosACHUTH CXeMy AKCIIEPUMEHTAIbHOI YCTAHOBKH.
9. Kak B nabopaTopHoii paboTe onpeaessoTcst BHEIIHNE N30BITOYHOE WIIM BaKYyMHOE JJaBlieHue?

10.
11.
12.

13

15

22

36

Yemy paBHo otHomeHne Ah1/Ah2 1o moka3zaHnsIM MaHOMETPOB?
UYro Takoe THAPOCTATHYECKOE NABICHUE W KaKOBBI €r0 CBOHCTBA?
[osicauTe, uTO Takoe aOCOMIOTHOE U U30OBITOYHOE TUAPOCTATUUECKOE AaBIECHUE U KAKOBA CBS3b MEXIY HUMU?

. O6T>$[CHI/ITG, YTO MOHUMAIOT oA TCPMHUHAMU: «BHCHIHEC JABJICHUC) U «BCCOBOC JTaBJICHHUE) ?
14.

Hamummure 1 mosicHUTe OCHOBHOE YpaBHEHUEC TUAPOCTATUKH.

. Copmynupyiite 3axoH [Tackamns.
16.
17.
18.
19.
20.
21.

Hazoute npu0ops! 1t M3MepeHHs: H30bITOYHOTO I'MAPOCTATHYECKOrO IAaBICHHS U MOSICHUTE MPUHIHIT UX JICHCTBUSL.
ITosicHuTe, 4TO TaKOE MBLE3OMETPUYECKAs BHICOTA?

B 4éMm cocTosI0 MPUHIMIHATEHOE OTIINYNE B YCIOBHUAX MPOBEICHHUS IIEPBOTO U BTOPOTO ONBITOB?

Jln1s1 uero Hy»KHO 3HaTh MIPEBBIIICHNE OCU BPAIIECHHUsI CTPEIKH MPYKUHHOIO MaHOMETpPa HaJl TOYKOH ero MOgKII0YeH s ?
Codopmynupyiite HOHATHS THAPABINYECKOTO yaapa.

IIpsiMoii n HeNpsIMOM THAPaBINYECKUN yaap.

. Uto Taxoe ¢a3a ynapa?
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

OOBsicHUTE MpOoLIECC U3MEHEHUS IAaBIECHUS B TPyOOIPOBO/IE, TUTAEMOM U3 pe3epByapa, MpH MPSIMOM T'HIPABINYECKOM yIape.
Hammure u mosicaute hopmyny H. E. XKykoBckoro i onpeneneHus MOBBIICHHS JaBICHUS TIPH yIape.
Hammure u mosicauTe GopMyITy IUTst OTIpeeNIeHHsI CKOPOCTH PACIPOCTPaHEHHS YAAPHOH BOJHEIL.

UYem otnuyatorcs ypaBaenus . bepHymu amst cTpydky uiealbHON JKUAKOCTU U JUIS TIOTOKA PeabHOM MKHUIKOCTH?
KakoB reomerpuyeckuii 1 sHepreTuueckuii cMoica ypasaenus /1. bepaymim?

Yro Takoe MeCTHast CKOPOCTh M KaK OHa OIpeAersIeTcs?

Uro Takoe cpenHss CKOPOCTh U KaKk OHA OMpeaeseTcs?

KakoB ¢usnueckuii cMbics koaddunrenta Kopuonuca?

Urto Takoe Mbe30MeTPUUYECKUN U THAPABINYECKUN YKIIOHBI?

Uro Takoe moTepu Haropa, MPUIHHBI UX BOSHUKHOBEHUSI U MIX OMPE/ICICHUE ONBITHBIM ITyTeM?

Kak ycrpoena u a5 uero npeaHasHadeHa TuApoAuHaMuuecKas Tpyoka?

YeMm BBI3BaHHI [TOTSPH HAIIOPA 10 JJIHHE TPYOBI?

OT 4ero 3aBUCST NOTEPH HATIOPA TIPH JIAMHHAPHOM TSUSHHH KUAKOCTH B TPYOOITpoBoIe?

. KakoBa mpupoza noreps Hanopa Ha TpeHHE B TypOyJISHTHOM IOTOKE?
37.

KakoB ¢pu3udeckuii cMpIca KO3 GHUIUCHTa CONPOTUBICHUS TpeHUs? Kakue pa3in4aroT 30HbI COMPOTUBIICHHS IBIKCHUIO

KHJIKOCTH B TPyOax?

38.
39.

40

KakoB ¢u3udeckuii CMbICT MOHATHI "THAPABINYSCKH TIaKas" U "THAPABIMIECKH IIepoxoBartas Tpyoa’?
OT 4ero 3aBUCUT TONIIMHA JJAMUHAPHOTO IIOTPAaHUYHOTO MOACNOS, KaK OHA OIpeaenseTcs?

. Uto Takoe abcomoTHAs (SKBHBAICHTHAS) IIEPOXOBATOCTH?
41.
42.
43.
44,
45.
46.
47.
48.
49.

UYro Takoe kBagpaTudHoe uucio PeitHonbaca?

Kak Biusier TemnepaTypa KHUAKOCTH IIPU UCCIICIOBAaHUH MTOTEPh HAMOPa Ha TPEHHUE M0 JUInHe?
Kaknmu criocodamMu MOXXHO OIPEIEINTb pacXo )UIKOCTH B JJaHHOH pabore?

IlepeuncnuTh BUIBI MECTHBIX CONPOTHUBIICHUH, YEM OHU pa3iIuyaroTcs?

KaxoBa npupoza norepb B MECTHBIX CONPOTUBIECHUAX?

Kak onpenenstoTcs motepu Hamopa B MECTHBIX CONPOTUBIIEHUAX?

KaxoB ¢uznuecknii cMbIci KO3 PUIMEHTa MECTHOTO COIPOTUBIICHHSA?

Kak onpenenuts T€OpeTUUECKUM IIyTEM NOTEPIO HAIIOpa IIPH BHE3AIIHOM PACIIMPEHUN?
[Touemy 11t BEHTUIIA TIOTEPU HATIOPA MOXKHO ONIPEIETUTH 110 Pa3HOCTH MOKA3aHUI TEE30METPOB

J0 U TIOCJI€ COITPOTHUBJICHUSA, a IJIA BHE3AITHOI'O paCIlIuPEHUA HeJb3s?

50.
51,
52.
53.
54.
. Jlnst gero mpeAHa3HAaYeH TUIPaBINYeCcKHi mpecc?
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

55

Uro Ha3bIBaeTCS KPUTUYECKUM M KaBUTALIMOHHBIM 3ariacom?

Kak neiictByeT rugpaBiuyeckuii npecc?

Kakast suakocTs ucnonb3yercs: B rupapianyeckoM npecce? EE coiicTra.

Jaiite hopMynMpoBKy 3aKOHA Ha OCHOBaHHH, KOTOPOro paboTaeT TUAPaBIMIECKHi mpecc?
Kakne rugpaBnmgeckre MaIlIdHEl 1 MEXaHU3MBI paO0TaloT Ha OCHOBAaHWH 3aKkoHa [lackams?

UeMy paBeH BBIMIPBILI B CHJIE TIPU IPUMEHEHUH THAPABINYECKOro npecca’?

K kakoMy Ki1accy OTHOCSATCS IIEHTPOOCIKHBIE HACOCHI?

Y CTpOHCTBO, IPUHIHIT ISHCTBHS M 00J1aCTh IPUMEHEHHUS IIEHTPOOESIKHOT0 HAacoca.

Uro Ha3piBaeTcs nopavei Q, HaropoM H, mone3Hoii MOIIHOCTBIO HAcOCa U KaK OHH ONPENEIIOTCS ?
Yro Takoe KII/I Hacoca 1 U3 KaKUX COMHOMKUTEJIEH OH COCTOUT?

Uro Ha3bIBaeTCs paboveit XxapaKTepUCTHKOIN Hacoca?

Uro Takoe ruApoArHAMHYECKAs nepeaayda’?

Haznauenue rugponnHaMuyeckux nepegay?

B 4em paznuuune Mex Iy ruipoMyToii u ruapotpanchopmaropom?

Hapucyiite cxemy runpoMyd Tl 1 00BsicHUTE €€ padoTy.

Hapucyiite cxemy ruapotpancopmaTopa 1 00bICHUTE €ro padoTy.

Kaxk onpenenuts MOITHOCTh Ha HACOCHOM M TYPOWHHOM JIONACTHBIX KoJiecax?

Uro takoe KIIJI, nepeaToyHOEe OTHOIIEHUE, CKOIBKEHUE U KaKasi MEXy HUIMH CBSA3b?
HapucyiiTe BHEIIHIE XapaKTEPUCTUKU THAPOMYPTHI U THAPOTpaHCHOpPMATOpA.

Uro Takoe yHUBEpcalbHas U NPUBEACHHAs XapaKTEPUCTUKU U KaK OHU N300pakaroTcs?
Yro Takoe KO3 PHUIMESHT MOMEHTA 1 KaK €ro ONPeIeIIUTh?

Kaxue rugpoMy)Thl Ha3BIBAIOTCS PETYIUPYEMBIMU?

Uro Takoe KaBUTAIMs, KAKOBBI €€ BHELIHNE IPU3HAKH?




74. Yto Ha3BIBaeTCS KABUTAIIMOHHBIM 3aIIaCOM U KaK €ro OMpPEeAeIUTh IPU UCTIBITAHUAX ?

75. @opmyna PynHeBa 1 onpeneneHnss KpUTHYECKOro KaBUTallMOHHOT O 3amaca?

76. Uto Takoe BBICOTA BCAChIBAHMS M KaK OHA CBsI3aHa C KaBUTaIuen?

77. Yto Ha3BIBaETCS KaBUTAIIMOHHON XapaKTEPUCTHKON M KaK OHA H300paxaeTcs rpaguaecku?

78. Uto Ha3bpIBaeTCA YaCTHOM KaBUTAIIMOHHON XapaKTEPUCTUKOMN U KaK €€ MOTYYUTh MPU UCTIBITAHUSX ?
79. Ilopsimok pabOTHI IPH CHATHUH YaCTHOW KaBUTAIIMOHHOH XapaKTEePHCTHKH.

80. Kak moy4aroT KaBUTAIIMOHHYIO XapaKTEPUCTHKY IIEHTPOOEIKHOTo Hacoca?

5.3. IlepeyeHb BHIOB OLICHOYHBIX CPEACTB

KoHTpobHBIE BOIIPOCH TT0 MaTepraliaM JICKIHH 1 TabopaTOpHBIX padoT;
Brimonnenne nabopaTopHBIX padorT;

KontponwHas pabora;

3ayer.

5.4. Ilpouenypa npuMeHeHNs OLIEHOYHbIX MATEPHAJIOB

Kpurtepun oneHrBaHMsI KOMIIETSHIINN cOpMUPOBAHBI HA OCHOBE OAJIITBHO-PEUTHHTOBON CHCTEMBI C TIOMOIIBI0 KOMIUTEKCa
METOMYECKUX MATCPHAJIOB, OMPEICIISIONIIX IPOLIEIyPhl OICHUBAHUS 3HAHWI, YMECHUI, HABBIKOB U (HJIH) OIBITA JCSATCIBHOCTH,
XapaKTEPU3YIOIIUX COOTBETCTBYIOIINE ITAIBI (POPMHUPOBAHIST KOMIICTCHIIUIA:

JIeKIHH - 2 6ayta (6%2=12 6anos)

naboparopHbie pabotsr Nel - 4 6amnna (1*4=4 6anna)

nabopaTopHbie paboTsl Ne 2, Ne 3, Ne 4, Ne7 - 5 6amnos (5*4 =20 6amios)

naboparopHbie padboTel Ne 5 1 Ne 6 - 7 6anioB (2*7=14 6amios)

naboparopHbie padoTsr Ne 8, Ne 9 1 Ne10 - 10 6amnoB (3*10=30 6amioB)

KOHTpONbHasA pabora - 10 6anos Makc.

3ayet - 10 6annoB Makc.

HUroro - 100 6ammoB Makc.

Kpurepun orieHuBaHUS OTBETa CTY/CHTA Ha 3adeTe (MakcuManbHO 10 6anios)

3HaHWs, yMEHUs1, HaBBIKU M KOMIIETCHIIMHU CTYAEHTOB B IIpoliecce 00y4eHHUs O AUCIUIINHE OLIEHUBAIOTCS 110 IBYXOaIbHOM
cucreme. Kak mpasmito mpu qByXOaIuIbHOM CHCTEMe TPEroAaBaTe MU HCTIONB3YIOTCS CIEAYIOIINe MTOKA3aTeI! — CyMMa 0aiioB
0aTbHO-PEHTHHTOBOM CHCTEMBL, IIPH YCIOBHU YCHEITHOTO MPOXOXKACHHS TEKYIIEro KOHTPOJIS YCIIEBaeMOCTH IO TUCIIUTIINHE:
OTMeTKa «3a4TE€HO» BBICTABISIETCSI €CIIH CTYJEHT OCBOUII IPOrPaMMHBIN MaTepHall BCeX Pa3/IeioB B MPOLECCE OCBOCHUS
JMUCIHATUTAHBI ¥ CJJAYH 3a4eTa, CyMMa 0ajioB OaJTbHO-PEHTHHIOBON CHCTEMbI HAXOMUTCS B Auana3oHe 3HadeHui 41—-100. [Ipu sTom
CTYJCHT Ha 3a4ere:

— IOCNIEA0BaTEICH B U3I0KEHUH IIPOrPAMMHOI0 MaTepHaia, JOCTaTOYHO MOCIEJOBATEIFHO U JIOTHYECKH CTPOHHO €T0 U3JaraeT,
yYMEET YBA3bIBaTh TEOPHIO C MPAKTHUKOM, YCHELIHO NPOIIEN TEKYIINI KOHTPOIb YCIIEBAEMOCTH 110 AUCLUILIHHE,
TPOAEMOHCTPUPOBAN HHAWBUIyalIbHbIC 3HAHUS, YMEHISMHI W HaBBIKU NIPAKTHYECKOH pabOTHI;

— CTYZICHT AEMOHCTPHUPYET BBICOKHH / CPEAHUH YPOBCHBb CTEIIEHH OBIAACHHS METOAAMH Pa3pabOTKH THAPABIUIECKUX CHCTEM II0
CTELTEXHOIOTHSIM.

OTMeTKa «HE 3a4TE€HO)» BBICTABISETCS, €CIM CTYAEHT HE 3HAET 3HAYUTEIBHON YaCTH MPOrpaMMHO-TO MaTepHaa, B IpoLecce
OCBOCHUS JUCIUIUIMHBI M CTAYH 3a9eTa CyMMa 0asioB 0aJUIbHO-PEHTHHTOBOI CHCTEMbI HAXOANTCA B THana3oHe 3HadeHui 0—40.
IIpu 5TOM CTYZIEHT Ha 3aueTe:

— JIOITYCKAET CYIIECTBEHHbIE OLIMOKH, HEMOCIEA0BATEIICH B €0 U3JI0KEHNH, HE IIPOLIEIT TeKYIINH KOHTPOIb YCIIEBAEMOCTH, HE B
TIOJTHOH Mepe BiageeT HeoOXOOMMBIMH 3HAHUAMH, YMEHHSAMH 1 HaBBIKa-MH IIPU BHITTOTHEHUH NTPAKTHYECKUX 3aTaHUH, TO €CTh
CTYJCHT HE MOXET IIPOJOILKUTH 00ydeHHe 06e3 AOMONHUTENBHOMH TOATOTOBKY 110 JaHHOW TUCIUILIHNHE,

— CTYZIeHT AEMOHCTPUPYET HU3KUI yPOBEHb CTEIICHU OBIAJICHUS METOJaMU pa3pabOTKU THIPaBINUECKUX CHCTEM 110
CTHEUTEXHOTIOTHSIM.

HpOMe)KyTO‘-IHa}I aTTecTalusa MOXET MPOBOAUTHCA C IPUMEHEHUEM DJIEKTPOHHOT'O 06yquI/151 n (I/IJ'II/I) JUCTAaHIHOHHBIX
06pa3013aTenLme TEXHOJIOTHI B COOTBETCTBUH C «HOpH,I[KOM IPpOBEACHUA HpOMe)KyTO‘lHOﬁ aTTeCTallii C IPUMCHCHHUEM

AJICKTPOHHOT'O O6y‘ICHI/I$[ " /Wi JHUCTAaHIITMOHHBIX 06p2130BaTeJ'II>HBIX TEXHOJIOTHIA.

OreHo4HBIE MaTepualsl puBeaeHb! B [Ipunoxenun daitiom "OM_T'uapasnuka.docx”.

6. YHEBHO-METOJAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JTUCIUIIJIMHBI (MOAYJISA)

6.1. Pexomenyemas JiuTepatrypa

6.1.1. OcHOBHAas THTepaTypa

ABTOpBI, COCTaBUTENH 3armaBue W3narenscTBO, O Cchblika Ha
(KOJI-BO 3K3EMILTSIPOB 3JIEKTPOHHOE U3JaHue
JUTS TICYATHBIX M3TaHU)

JI1.1 | Jla3apes U.B., JlabopaTopHbIil MPaKTUKYM TI0 KYpCy ,2016 https://elibrary.ru/item.
Ceprees A.H., «'mapaBnuka»: yae0.-MeToI. mocodue asp?id=27555796
Xouemmmze .M.,

Kyrenos C.H.,
dirocToB A. A,

Vmaxos M. B.



https://elibrary.ru/item.asp?id=27555796

ABTOpBI, COCTAaBUTENN

3arnaBue

W3paTenscTBO, rof
(KOJI-BO 3K3EMILTSIPOB
JUTST TICYATHBIX M3TaHUH)

CchlUiKa Ha
SIICKTPOHHOE M3JaHuE

JI1.2 | Jlazapes U. B., Tunpasnuka: yae6HOe mocodue Tyna: U3a-Bo Tyal'V, https://elibrary.ru/item.
Ceprees H. H., 2017 asp?id=30556862
Ceprees A. H.,

Xonemuaze 1. M.,
Kyrenos C. H.,
Hopoxun 1O. C.,
Mensenes I1. H.,
Mertenxuna . C.
6.1.2. JlonosiHuTeEIBLHAS JIUTEPATYpPa
ABTOpBI, COCTABUTEIH 3arnaBue W3natenbcTBO, rox Cchlika Ha
(KOJI-BO 9K3EMIULSIPOB | AJIEKTPOHHOE M3/IaHUE
JUTSL TIEYATHBIX U3aHUI)

JI2.1 [Pamuenko C. A., OxpaHa Tpyza: yaeOHOE Tocoone Tyma: M3n-o Tynl'Y, http://elibrary.ru/item.
Ierposa M. C., 2015 asp?id=24854753
Ceprees A. H.,

Paguenko C. C.,
Jlazapes U. B.,
Jonrononos U. B.,
Mensenes I1. H.

JI2.2 | Ceprees H. H., DKCILUTyaTalOHHBIC MaTepPHAIbl: YIeOHOS Tyna: Uzn-o Tynl'V, http://elibrary.ru/item.
I'sosnmeB A E., nmocooue 2016 asp?id=25712617
Ceprees A. H.,

Xonemuaze 1. M.,
Kyrenos C. H.,
Mensenes I1. H.,
Hopoxun 1O. C.

J12.3 | Ceprees H. H., W3HOCOCTOMKHUE 1 3AIUTHBIC MOKPBITHUS: Tyna: U3a-Bo Tyal'V, http://elibrary.ru/item.
Ceprees A. H., yaeOHOe Tocodure 2016 asp?id=25827384
Hopoxus 0. C.,

Mengenes I1. H.,
Xonemuaze 1. M.,
Mamuii [1. B.
6.2. Ilepeuenn pecypcoB HHGOPMALIMOHHO-TeIeKOMMYHUKALMOHHOM ceTu "UHTepHeT"

31 | Hayunas snexrporHas 6ubmnoreka eLIBRARY.RU. — URL: http:/elibrary.ru (maTa oOpamieHns
23.01.2020).

92 | Odunmanbhelil pecypc MunucTepcTBa 00pazoBanus u Hayku Poccuiickoit @enepanun. — URL:http://xn--
80abucjiibhv9a.xn--
p1ai/%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D1%8B?keywords=114 (nara
obpamenus 17.11.2019).

93 | Hoptan «HpOpMaIMOHHO-KOMMYHHKAIIMOHHBIE
TeXHOJOoruu B o6pazoBanum». — URL:
http://www.ict.edu.ru (naTa oopamenus 23.10.2019).

D4 | denepanbHOE TOCYIAPCTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEKIEHHIE BBICIIETO MPOPECCHOHATEHOTO 00pa30BaHuUs
«Tynbckuii rocygapcTBeHHBIH enarorndeckuil yausepeuret uM. JI. H. Tonctoro». — URL: http://tsput.ru (zata
obparenus 23.01.2020).

35 | DepepanbHbI rOCyAapCTBEHHBII 00pa30BaTEIBHBIA CTaHAAPT OCHOBHOTIO 00IIEro 00pa3oBaHUs. —
URL:http://standart.edu.ru/catalog.aspx?Catalogld=2588 (mata obpamienus 23.01.2020).

6.3.Un¢popManinioHHbIE TEXHOJIOTUM
6.3.1 IlepeyeHb TULEH3MOHHOIO U CBOOOJHO PACHIPOCTPAHAEMOI0 POrPAMMHOI0 00eceyeHHs
1. Oneparrionnas cuctema Microsoft Windows Professional 7 Russian. JIunensus Ne48497058 ot 13.05.2011 1., morosop Ne
Ip/16/6 ot 05 anpemns 2016 .
2. OmnepammonHas cuctema Microsoft Windows 10 Professional Russian. KorTpakt Ne ITP/®EH/15/18 ot 23.10.2015 1.,
norosop Ne ITp/16/6 ot 05 ampesns 2016 T.
3. IIporpammuoe obecniedenue Microsoft Office Enterprise 2007 Russian. JInensns Ne46138962 ot 16.11.2009
4. IIporpammHoe obecniedenue Microsoft Office 2013 Professional. Korrpakr Ne 405535 ot 2 HOs10ps 2015 roma, KoHTpakT

Ne ITP/®EH/15/18 ot 23.10.2015 .

daiinoBsIit apxuBatop 7z. CBoboaHO pacmpocTpansemoe [10

Bpayzepsr Google Chrome, Mozilla, Opera. CBoboaso pacmpoctpansemoe [10

IMakeT oducHbIx npunoxenuit Apache OpenOffice 4.1.6. CBobomHo pactpoctpansemoe [1O



https://elibrary.ru/item.asp?id=30556862
http://elibrary.ru/item.asp?id=24854753 
http://elibrary.ru/item.asp?id=25712617 
http://elibrary.ru/item.asp?id=25827384 

Iporpamma mpocmotpa ¢aiinos popmara RPD Adobe Acrobat Reader DC. CoGoaHo pactpocTpansemoe 110

Cpena semonnenus Adobe Flash Player. CBo6onguao pacnpoctpansemoe [10

6.3.2 Ilepeyens nHPOPMAIHOHHBIX CIPABOYHBIX CHCTEM U MPOGecCHOHAIBHBIX 023 TaHHBIX

Web of Science Core Collection — monuremaTudeckas pedepaTuBHO-01OIHOrpaduueckas 1 HayKOMETpHUYECKas

(6bubmmomerprueckast) 6a3a nanHbIX (http://webofscience.com)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIMITJIMHBI (MOAYJIAA)

Ayn. Haznauenue O0opynoBaHUE U TEXHHYECKUE CPEACTBA OOYICHUS Bun
3-71 JlaGoparopusi | aHeMoMeTp, OaHs KOMOWHHPOBAaHHAS, BEPCTAK, BECHl TOPCHOHHBIC, THIPABINICCKAs Jlex
THIPABIUKN U | yCTAHOBKA, KOMMYTaTOPHI, KOHBEKTOP C PETYIATOPOM TEMITEPaTypHl, MakeT 1 (CXeMbl
TEIIOTEXHUKH | TOPITHEBBIX THAPOIMINHIPOB C OJHOCTOPOHHNM, ABYXCTOPOHHUM IITOKOM) , MakeT 10

(Mozenb mopiIHEeBOro Hacoca), MakeT 11 (Moaens mecTepeHHoro Hacoca), MakeT 12
(monenb komnpeccopa «3W1JI»), maker 13 (Mmonens kommnpeccopa «DAK»), maker 14
(Momenb KOTTemKa B pa3pese), MakeT 15 (;1abopaTopHast ycTaHOBKA ¢ KaJopu(epoM st
W3y4eHUs MPOLECCOB TEMI000MEHa), MakeT 16 (Moaens meun), MakeT 17 (paguaTopHble
Y3J1bI C OTOMUTENILHBIMU MPHOOPAMHU Pa3HBIX THUIIOB), MakeT 18 (06pa3ibl TPyOsI
TETIOBOM CeTH), MakeT 19 (Momenu Ui H3ydeHus IUPKYIAIUN BOIBI B CHCTEME
OTOIUICHUS (3TEKTPUIECKHE)), MaKeT 2 (IBUraTeNb BHYTPEHHETO CTOpaHus), MakeT 20
(Mozenb KOKyXOoTpyOHOro TemI000MeHHUKA), MakeT 21 (moBHKHasE OIopa TEIIOBOH
CeTH), MakeT 22 (Mo/ieIb HarpeBaTeIbHOro YCTPOHUCTBA), MaKeT 23 (3JIEMEHThI CUCTEM
BOZOCHA0)KEHHS M OTOIICHU ), MakeT 3 (MOIeIb-CXeMa POTAIMOHHOH BO3YXOXYBKH),
MakeT 4 (IIecTepeHuaTas oJKauyMBaroIasl IOMIIA C MePeIyCKHBIM KIallaHOM), MaKeT 5
(Mozenb BepTUKAIbHON BOASHONW CUCTEMbI OTOIICHUS C €CTECTBEHHOM LUPKYIISLUEH),
MakeT 6 (MofieNb TOMKpaTa), MakeT 7 (THapaBiImdeckuii mpecc), Maket 8 (Moxens JIBC),
MakeT 9 (Mozenb IIYyHXEePHOTro Hacoca), MaHOMETP, MUKPOMAaHOMETP, MOJIENb pagraTopa
C HarpeBaTessIMU, MyQenbHas neusb, Habop JIONAcTel, HaCOCHI KOJIbHBIE, TPUOOP IS
JIEMOHCTPALMH JIAMHHAPHOTO M TYPOYJICHTHOTO TEYCHUS KUAKOCTH, TIPHOOPHI IS
JIEMOHCTPAIINH JIJAMHHAPHOTO W TYPOYJIEHTHOTO TEYEHUS KUAKOCTH, TIPHOOPEI
HACTOJNIbHBIE, PACX0I0Mep, peoMeTpHl, cTeH 1 | (coBpemenHbie U nepcnektuBabie T.C.Y.),
ctenn 10 (oronutenbHbie TPUOOPHI), cTeH 11 (HarpeBaTear MHOrO(yHKIIMOHAIBHBIE),
CTeH/T 2 (TUITBI MECTHBIX COIIPOTHUBIICHHUH), CTEHA 3 (IrarpaMMa BOJSTHOTO Tapa), cTeHn 4
(xaccuduKaus HacocoB), CTCHN 5 (IPUOOPEI AT U3MEPEHNUS JaBICHUS U
TeMIeparypsl), CTeH] 6 (HarpeBaTesIbHbIE 2JIEMEHTHI), CTeH] 7 (KOTeNbHbIe YCTaHOBKH),
cTeH1 8 (CYETUYMKU BOJIBI, TEIUIA U ra3a), CTeH ] 9 (TEeTIon30IAMOHHbIE MaTEPHAIIBI),
CUETUHK ra3a OBITOBOH, TEPMOMETP HH(PaAKPACHBIH, yCTPOHCTBO OecriepeOoifHOro
3JIEKTPOCHAOKEHUS, YCTPOHCTBO BOCIIPOU3BEACHHS, SKPAH PYIOHHBIH HACTEHHO-
MTOTOJIOYHBIN




Ayn.

Hasnauenne

ObopyaoBaHUE U TEXHHYECKUE CPEACTBA O0yICHUS

Bun

3-71

Jlabopatopus
THAPABIUKY U
TETUIOTEXHUKH

aHeMoMeTp, 0aHd KOMOMHHPOBAaHHAs, BEPCTAK, BECHl TOPCHOHHBIE, THIPaBINYECKas
YCTaHOBKa, KOMMYTAaTOPbl, KOHBEKTOP C PETYJISITOPOM TeMIepaTyphl, MakeT 1 (cxembl
MOPIITHEBHIX THIPOLMINHIPOB C OHOCTOPOHHUM, IBYXCTOPOHHUM IITOKOM) , MakeT 10
(Momenp mopmIHeBoro Hacoca), MakeT 11 (Mojens mecTepeHHoro Hacoca), MakeT 12
(momens kommpeccopa «31JI»), maker 13 (Momens kommpeccopa «DAK»), maker 14
(Momenp KOTTEKa B pa3pese), MakeT 15 (;tabopaTopHas yCTaHOBKA ¢ KaJOpU(epoOM st
M3y4eHHs TIPOIECCOB TEIUI00OMEHa), MakeT 16 (Mozens rmeun), MakeT 17 (pagnaTopHble
Y37IBI C OTONUTEIBHBIME MPHUOOPAMU PA3HBIX THIIOB), MaKeT 18 (00pa3mbl TPyOsI
TEIUIOBOM ceTn), MakeT 19 (Moaenu it u3ydeHus: HUPKYIALUT BOJIBI B CHCTEME
OTOIUICHUS (3JEKTPUIECKUE)), MaKeT 2 (IBUraTeNb BHYTPEHHETO CTOpaHHs), MakeT 20
(Mozenb KOKyXOTpyOHOTo TETII00OMEHHUKA), MakeT 21 (ToBIKHAS OMTOpa TETUIOBON
ceTH), MakeT 22 (MOJeNb HarpeBaTeNIbHOrO YCTPOHUCTBA), MakeT 23 (3JIeMEHTHI CUCTEM
BOZOCHA0)KEHHMS M OTOIICHUS ), MaKkeT 3 (MOIEIb-CXeMa POTALMOHHOM BO3YXOMLYBKH),
MakeT 4 (ImecTepeHyaTas IMoJKadMBaloIIas IOMIIA C ePEITyCKHBIM KIIallaHOM), MaKeT 5
(Mozenb BepTUKATBHON BOASHOW CHCTEMBI OTOIUICHHS C €CTECTBEHHOM MUPKYJIISIHEN),
MakeT 6 (MoJeNb JOMKpaTa), MakeT 7 (TuapaBiuveckuii npecc), maket 8 (mogens JIBC),
MakeT 9 (MozeNb IIYHXEepPHOro Hacoca), MaHOMETP, MUKPOMAaHOMETP, MOJIENb paraTopa
C HarpeBaTesIMH, MydenbHas eub, Habop JIomacTel, HaCOCHI INKOIBHBIE, PHUOOP IS
JIEMOHCTPALIMH IJAMUHAPHOTO U TYpOYJIEHTHOIO TEUESHUS JKUAKOCTH, IPUOOPHI IS
JIEMOHCTPALIUH JJAMUHAPHOIO U TYypOYJIEHTHOIO T€YEHUS SKUAKOCTH, IPHUOOPHI
HACTONBHEIE, PaCXOIOMep, PEOMETPEI, CTeHA | (coBpemeHHbIe U nepcnektiBHbe T.C.Y.),
crern 10 (oronurenbHbie TPUOOPHI), cTeH 11 (HarpeBarean MHOrOQyHKIMOHAIBHBIE),
cTeHa 2 (TUIBI MECTHBIX COTNPOTUBIICHHI), CTeH I 3 (IuarpaMMa BOJSTHOTO 1apa), cTeHa 4
(xyaccuguKanus HacocoB), CTHN 5 (IPHOOPHI AT H3MEPEHNUS TaBJICHUS U
TeMIepaTypsl), CTeH] 6 (HarpeBaTelIbHbIE 3JIEMEHTHI), CTeH] 7 (KOTEIbHbIE YCTAHOBKH),
cTeHn 8 (CYETUMKH BOJBI, TEIUIA U Ta3a), cTeH ] 9 (TeIIon30IUOHHbIE MaTepHabl),
CYCTUHK ra3a ObITOBOI, TEPMOMETP HH(PaAKPACHBIH, YyCTPOHCTBO OecriepeOoifHOro
ANEKTPOCHAOKEHHS, YCTPOHCTBO BOCIIPON3BEICHNS, SKPAH PYJIOHHBIH HACTEHHO-
MTOTOJIOYHBIN

JIab

4-325

Jlaboparopus
HHPOPMAITHOHH
BIX TEXHOJIOTUH

JI0CKa ydeOHast, KOMMYTaTop, KOMIIbIOTEPHBIE CTOJBI, KOMIIBIOTEPHI, CKaHEP

Cp

3-71

JlaGoparopus
THAPABIHNKH H
TEIUIOTEXHUKH

aHeMoMeTp, OaHI KOMOMHHPOBAaHHAs, BEPCTAK, BECHl TOPCHOHHEIE, THIPABINIECKas
YCTaHOBKA, KOMMYTaTOPBI, KOHBEKTOP C PETYIIATOPOM TEMIIEPaTyphl, MakeT 1 (CXeMbl
MOPLIHEBBIX THAPOLMINHAPOB C OJHOCTOPOHHUM, IBYXCTOPOHHUM IUTOKOM) , MakeT 10
(Mozenb mopIIHEeBOro Hacoca), MakeT 11 (MoJelns mecTepeHHoro Hacoca), MakeT 12
(Momens kommpeccopa «31JI»), maker 13 (Moxens kommpeccopa «DAK»), maker 14
(Mozenb KOTTemXKa B pazpese), MakeT 15 (;1abopaTopHasi ycTaHOBKA ¢ KaJopupepoM A
M3y4YeHUSs TPOILIECCOB TEII000MeHa), MakeT 16 (Monenb neun), makeT 17 (paauaTtopHbie
Y3JIBI C OTONUTEIBHBIME IPHOOPAMH PAa3HBIX THITOB), MakeT 18 (00pa3mbl TPyOs
TETIJIOBOH CeTH), MakeT 19 (Moxenu 11t u3ydeHus! UPKYIAIUN BOABI B CHCTEME
OTOIUIEHUS (ANIEKTPUUECKHE)), MaKeT 2 (IBUTaTellb BHYTPEHHETO Cropanus), MakeT 20
(MozeNb KOKyXOTpyOHOro TETII000MEHHUKA), MakeT 21 (ToBIKHAS OITOpa TETLIOBON
ceTH), MakeT 22 (MOJIeNb HAarpeBaTeNIbHOTO YCTPONUCTBA), MakeT 23 (3JIEeMEHTHI CHCTEM
BOJOCHA0)KEHUSI U OTOIUICHHS), MaKeT 3 (MOJENb-CXeMa POTALMOHHOM BO3yXOIyBKN),
MakeT 4 (1ectepeHyaTas NoAKauYMBAIOIAs IOMIIA C EPEYCKHBIM KJIALIaHOM), MAKeT 5
(Momens BepTHKAIBHOH BOJSHON CHCTEMBI OTOIUICHHS C €CTECTBCHHOH IIUPKYIAIHEH ),
MakeT 6 (MoJenb ToMKpara), MakeT 7 (rugpaBinndeckuii mpecc), maket 8 (monens [IBC),
MakeT 9 (MoJenb IITYHKepHOIro Hacoca), MaHOMETP, MUKPOMaHOMETP, MOJIENb PaguaTopa
C HarpeBaTeIsIMH, MydenbHast edb, Ha0Op JIomacTel, HaCOCHI IKOJIBHBIE, IPHOOP IS
JIEMOHCTPAINH JIJAMAHAPHOTO W TYPOYJIEHTHOTO TEYEHUS KUAKOCTH, TIPHOOPHI IS
JIEMOHCTPALIUH JJAMUHAPHOTO U TYpOYJIEHTHOIO TEUEHUS KUAKOCTH, IPHUOOPHI
HaCTOJIbHBIE, PACXOOMED, peOMETpHI, cTeHA | (coBpeMeHHbIe U nepcnekTuBHbie T.C.Y.),
crenn 10 (oromurensHBIe TPUOOPET), cTeH 11 (HarpeBaTenn MHOrO(yHKIIMOHATIBHEIE),
CTeHJ 2 (THUIIBI MECTHBIX CONPOTUBICHHUH), CTeHA 3 (IuarpaMMa BOJSHOTO Mapa), cTeHn 4
(xnaccudukanus HacocoB), CTeHA S5 (MPUOOPHI I U3MEPEHUS TaBJICHHS U
TEMITepaTyphl), CTeH] 6 (HarpeBaTeIbHBIC 3JIEMEHTHI), CTeH]T 7 (KOTEIIbHbBIC YCTAaHOBKH),
CTeHA 8 (CYETIMKY BOBI, TEIUIA U Ta3a), CTCHN 9 (TEeIION30IAIIMOHHBIC MATEPHAIIBI),
CYETYHK ra3a OBITOBOM, TepMOMETp HH(PAKpaCHBIH, yCTPOHCTBO OecriepeOoitHOro
3JIEKTPOCHA0XKEHU S, YCTPOHCTBO BOCIIPOU3BEICHNUS, SKPaH PYJIOHHBIN HACTEHHO-
MTOTOJIOYHBIN

3auéT

8. METOAMYECKHUE YKA3AHUSA JJISA OBYYAIOIIUXCS 1O OCBOEHUIO JUCIIMITTIMHBI (MO Y JIS)

JucrmumHa «[Wapasivkay sSBIsSETCs HHHOBAIMOHHBIM KypCOM U HalpaBiieHa Ha ()OPMHPOBaHUE y CTYACHTOB 3HAHUH, YMEHUH U
HABBIKOB JIJIS pacdeTa MAaIliH ¢ THAPOIPHBOJOM U THAponepenadaMu. JIGKIIMOHHBIH Kypc (HHTEPAKTUBHBIE IIPOOIEMHBIE JISKITHH C




3JIEMEHTaMH JUCKYCCHHU U HCIOJIB30BaHUEM MYIBTUMEIUHHBIX TEXHOJIOTHI) U3TIaraeTcs C UCIIOIb30BAHUEM KOMITBIOTEPHBIX
Npe3eHTAlN U MYJIbTUMEAUHHOrO 000pyIoBaHHs. DICKTPOHHAs BepcHs yaeOHoro nocobus: [mapasnuka: yaeoHoe nocoodue / 1.
B. Jlazapes, H. H. Ceprees, A. H. Ceprees, JI. M. Xonenunze, C. H. Kyrenos, 1O. C. Jopoxun, I1. H. Mexnsenes, /1. C.
MertenkuHa.. JOCTYIHA CTYAEHTAM B 3JIEKTPOHHOM y4eOHOM Kypce «[MapaBirkay pa3MemeHHOM B 3IeKTPOHHOH 00pa30BaTeIbHON
cpene TITIY um. JI. H. Toncroro (http://moodle.tsput.ru) mys camocToaTenbHON paboThI.

JlabopaTopHEIi IPaKTUKYM (TIPOOIEMHO-aKTHBHBII MPAKTHYCCKUI TPEHHHT) MTPOBOJUTCS ¢ HCHoMb30BaHueM Komiuiekca UKT,
y4eOHBIX CTEHIOB M KOHTPOJIBHO-H3MEPUTENBHBIX IPHOOPOB, HATIPABJICH HA IIPHOOPETEHIE 3HAHNI OCHOBHBIX IOHATHH 1 3aKOHOB
THUIPOCTATUKH U TUAPOJUHAMUKH; YCTPOUCTBA,

MPUHIMIIOB AEHCTBUS U IPUMEHEHUS! THIPABIMUYECKUX MAIIMH. DIEKTPOHHAs BEPCHsl y4eOHO-METOAMYECKOTO OCOOUS:
JlaGopaTopHblil MpakTUKyM 10 Kypcy «[uapasiukay: yae6.-metoa. mocobue / U. B. Jlazapes, A. H. Ceprees, 1. M. Xonenmumze, C.
H. Kyrenos, A. A. ®mroctoB. — Tyna: U3n-so Tynl'Y, 2016.

— 130 c. gocTynHa cTyA€HTaM B 3JIEKTPOHHOM y4eOHOM Kypce «l uapaBiuKay pa3MeLIeHHOM B 3JIEKTPOHHON 00pa3oBaTeNbHOM
cpene TITIY um. JI. H. Toncroro (http://moodle.tsput.ru) s caMOCTOATENEHON pabOTHI.

Jnis mpocMOTpa MHTEpaKTHBHBIX TOKYMEHTOB B (hopmare PDF pexomeHmyeTcs HCIONB30BaTh CIICIHAIN3HPOBAHHYIO
kpocciardopmerHyto nporpammy Foxit Reader. [lnst noctymna k HHTepHET pecypcaM ceTd VIHTepHeT peKoMeHIyeTCs
MCIIONIb30BaTh KpoccIuiaTopMeHHbie BeO-0pay3epbl: Chrome, Mozilla Firefox, Opera u ap.

INpenonaBanme aucuuIUTHHEL «[ WapaBiIrKa» BKIIOYAET B CE0sI CIEAYIOMNE 00pa30BaTeIbHBIC TEXHOIOTHH, BKITIOYAs
WHHOBAaIIMOHHBIE 00Pa30BaTeIbHbBIC TEXHOIOTHH!

1. M3no)xeHre OCHOBHBIX TEOPETHUYECKHX MOJOKEHUI pa3ienoB TUCIUIUINHBI, OCYLIECTBISIETCS B UHTEPAKTUBHOM
B3aMOJICHCTBUY MIPEIOABATENS M CTYACHTOB B XOJI€ JICKIHUIT C 2JIEMEHTaMH TUCKYCCHU B Pa300pOM KOHKPETHBIX
TEXHOJIOTHYECKUX U AUAAKTHYECKUX CHTYallli, C HCIIOIb30BAHNEM IIPE3CHTAINH, BBITOTHEHHBIX C IIPHMEHEHHEM
MYJIbTUMEIUNHBIX TEXHOIOTHH.

2. IIpenogaBaHye TUCHUILIMHBI CTPOUTCS Ha TECHOM MEKIUCHUILIMHAPHOM B3aUMOJICHCTBUY C TUCHUILIMHAMA 0a30BOI U
BapHATHUBHON YaCTH HAIIPaBICHUS.

3. B xoze BHINOTHEHHS TPOOIEMHO-aKTUBHBIX JIAOOPATOPHBIX PAabOT, B TOM YHCIIE U C UCIIONB30BAaHUEM KOMITBIOTEPHBIX
CUMYIISILIMI, CTYJIeHTHI NOTY4Yar0T HAaBBIKM BIIQJECHUS METOAaMHU pa3pabOTKU THAPABINYECKUX CUCTEM I10 CIEITEXHOIOTUSM.

4. B mporiecce BBITIOIHEHHS JTa00PaTOPHBIX padOT CTYACHTHI HAXOAAT PEHICHUE NPAKTHICCKUX M CUTYallMOHHBIX 33134, 4TO
MIO3BOJIICT IPUMEHSTh HHTEPAKTHBHBIE 00pa30BaTeIbHBIC TEXHOIOIHH TIPH POBEICHNH Ta00paTOPHBIX 3aHATHI. McxomHbIe
JTAaHHBIE ISl pelIeHUs MPaKTUYECKUX U CUTYallMOHHBIX 33/1a4 BBIIAIOTCS MperoJaBaTesieM B Havaje J1a00paTOPHbIX 3aHITHH.
Pemenne cUTyaliMOHHBIX 3a/1a4 HEOOXOIUMO IS O0JIee OIHOrO OCBOCHHSI IPAKTHYECKON YacTH Kypca M UIPaeT CYyLIECTBEHHYIO
poite B (POpMHUPOBAHUH MPO(ECCHOHATBHBIX HABBIKOB M KOMITCTCHITHH.

5. C nenbro akTHBU3AIMU pabOTHI CTYICHTOB IT0 YCBOGHHIO MAaTEPHAIOB yIeOHOH MUCIUIUINHBI CTYICHTHI 00ECIIeYNBAIOTCS
anekTpoHHbIME Y MK, noctynmabiMu cTyneHTaM kak B ObC Tak u B cucteme ynpasienus ooydsenuem MOODLE (noctynen u3
nokanpHol cetn ®IBOY BO «TTTIY um. JI. H. Tosncroroy; ¢ caiiTa yHuBepcUTETa U3 paszzena « DISKTPOHHOE 00yICHUE).
Cucremusie TpeboBanus: Foxit Reader; Adobe Reader. URL: http://moodle.tsput.ru/ 1 MOXXET HCIIONB30BATHCS B ITPOIIECCE
BBITIOJTHEHUS CAMOCTOSITENBHOM PabOThI ¥ B TEXHOIOTHAX JUCTAHI[HOHHOTO OOyJeHHS.

6. Ilpu U3ydeHNU TUCIUILIMHBI HCIONB3YeTCs 0aJUIbHO-PEHTHHIOBas CUCTEMa OLICHKH YCIIEBAGMOCTH CTYACHTOB IO JUCIHUIUIAHE.




