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mporecce OCBOEHHsI 00pa3oBa-
TEIbHOU POrPaMMBI

Meroanueckue MaTepUabl,
ONpeAEIIAIOINE IIpOLEAYPBI
OLICHUBAHUS 3HAHWMI, YMEHHH,
HABBIKOB U OIBITA JIEATEIBHOCTH,
XapaKTepU3yIUX dTanbl  (Gop-
MHUPOBaHHUsl KOMIIETECHIINH




1 OMMCAHME IMOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHUSI COOPMUPOBAHHOCTH KOMIIETEHIIW,

OINMCAHME HIKAJI OHEHUBAHMUSA

1.1 Onucanne mKajabl ONeHUBAHUA CHOPMHUPOBAHHOCTH KOMIIETEHIIUH

Komnerenmun Ha PA3JINYHBIX JTallaX UxX (bOpMI/IPOBaHI/IH OLICHUBAIOTCs ABYM: OLICHKAMU: «3a4YTCHO», «HE 3a4TCHO».

1.2 Onucanue moka3zarejieid 1 KpUTepUEB OlleHUBAHNSI C(POPMUPOBAHHOCTH KOMIIETEHIUI 10 TUCHUIJIMHE, 00eceYHBaIOIIUe JOCTUKEHN e
IUIAHUPYEMBbIX Pe3yJIbTATOB 0CBOEHUsI 00pa30BaTeIbHON MPOTrpPaMMbI

Kox xomme- Kpurepuu n nokazaTtenu oLleHUBAHUS PE3YIbTATOB 00YUEHHUS

TEHLUU
(uHaHKAaTO- PesynbTar 00yueHus
pa noCTH- 0 AMCHUILINHEC «HE 3a4YTECHO» «32YTEHO»
KEHUS KOM-
MICTEHIIMH)

1 2 3 4
3Hatb: OCHOBHBIE IPUHIIUIIBI paOOTHI TUA- @parmMeHTapHble 3HaHUS B 00JaCTH OCHOBHBIX CdopmupoBaHHbIE WM HEMOJIHBIE 3HAHUS B OC-

OIIK -1 | papnuuecknx MarmH U yCTPOHCTB; NPUHIM- | IPUHIAIIOB pabOTHI THAPABIHYECKUX MAIINH M | HOBHBIX IIPUHIIAIIOB PAGOTHI THAPABIHUECKUX

Eggﬁ'ig bl SKCIITyaTallii CUCTEM TEIIO- U BOJIO- YCTPOMCTB; MPUHIUIIBI SKCILTyaTal[Il CUCTEM MalIlH U YCTPOUCTB; MPUHIIUIIBI AKCILUTyaTalluK

CHaOKEHMUS;

TEIUI0- U BOJOCHA0KEHUS;
/ OTCyTCTBUE 3HAHUU

CUCTEM TCIIJIO- U BO)IOCH8.6)KCHI/I5{;

YmMmets Hcnons30BaTh HAYYHO-TEXHUUYECKYIO
MH(pOpMalLMIO, OTEYECTBEHHBIN U 3apyOex-
HBIN OIBIT MO0 TEMATUKE MCCIIEA0BAaHUM;

dparmeHTapHbIE YMEHUS B 00J1aCTH UCIIOJIB30-
BaHMs HAYYHO-TEXHUUYECKON MH(]OpMaIuu, oTe-
YECTBEHHOT'O M 3apyO0eKHOT0 OMbITa I10 TEMAaTH-
Ke uccinenoBanuii / OTcyTcTBHE YMEHUH.

CdopMupoBaHHbIE UM HEMOIHBIE YMEHUS B
00J1acTH UCIOJIb30BAHUS HAyYHO-TEXHUUECKOMN
UH(POPMALINHU, OTEUYECTBEHHOT'O U 3apy0exKHOr0
OTIbITA 110 TEMAaTHUKE UCCIIE0BaHUI;

Baanets: CrtocOOHOCTBIO K MCITOJIB30BaHUIO
COBPEMEHHBIX METOJIOB 3KCIUTyaTallul, MOH-
TaXka, HaJIaJKH, IIOAIEPKAHUIO PEXKUMOB pa-
00THI THAPABINYECKUX MAIIIUH U 000pYy10Ba-
HUsI

dparmMeHTapHOE OBJIAZCHHIE CIIOCOOHOCTHIO HC-
NI0JIb30BaHMs HAYYHO-TEXHUYECKoW MH(popma-
OUH, OTECYCCTBEHHOI'O U 3aPY6e)KHOFO OIIbITa ITO
TeMaTHKe uccienoBanuii / OTcyTcTBHE OBIajIe-
HMU.

CdopMupoBaHHBIE WIIH HETIOTHBIC BIIAJICHHUS B
00JacTH UCMOJIb30BaHUS HAYYHO-TEXHHUECKOM
nH(pOpMaILIUY, OTEYECTBEHHOTO U 3apYOEKHOTO
OTIbITA IO TeMaTUKe uccaenoBanuit / OTcyr-
CTBHE YMEHUM.




1 2 3 4
3HaTb: OCHOBHBIC 3aKOHBI C€CTCCTBCHHOHAYY- CDparMeHTapHLIe 3HaHHS OCHOBHBIX 3aKOHOB C(bOpMPIpOBaHHBIC WJIN HCIIOJIHBIC 3HAHUS OC-
OIIK-5 HBIX JUCHUILUIWNH B HpO(I)GCCHOHaJIbHOfI JACs- CCTCCTBCHHOHAYYHbBIX NUCHHUIIIMH B HpO(beCCI/IO- HOBHBIX 3aKOHOB CCTCCTBCHHOHAYYHBIX JUCIIH-
Eggﬁ_g%% TCIIBHOCTH. HaAJIbHOM JCATCIIBHOCTH. IIVIMH B HpO(l)eCCI/IOHaJ'IBHOI\/'I JCATCIIbHOCTH.

/ OTCyTCTBUE 3HAHUHN

YMmertsh: [IpuMeHsTh METO/IbI aHaIn3a
Y MOJICJIMPOBAHUS, TCOPETUUYECKOTO U IKCIIe-
PUMEHTAJIBLHOTO UCCIICIOBAHMS.

®dparMeHTapHOE YMEHHE IPUMEHSITH METOJbI
aHaIM3a ¥ MOJEIUPOBAHMS, TECOPETUYECKOTO H
IKCIIEPUMEHTAILHOTO MCCIICIOBAHHS.
/OTCYTCTBHE YMEHUI

CdopmupoBaHHble WM HENOJIHBIE YMEHHS INpH-
MEHATh METO/bl aHAJIM3a U MOJCIIUPOBAHUS, TE€O-
PETHYECKOTO M SKCIEPUMEHTAIBHOTO HCCIEa0-
BaHMUSI.

Brnaners: Cnocobamu 06paboTku
JIAHHBIX IKCIIEPUMEHTAIBHBIX UCCIICOBAHUIT

@parmMeHTapHOE OBJaJeHUE crocodamMu 00Opa-
OOTKH JTaHHBIX SKCHEPHUMEHTAIBHBIX UCCIIE0Ba-
HUH / OTCYTCTBUE OBIIAJCHIS

CdopMupoBaHHbIE WJIM HEMOJIHBIE OBJAJACHUS
crocobaMu 00pabOTKH JaHHBIX  DKCIIEPUMEH-
TaJIBHBIX MCCIEIOBAHUN




1.3 Onucanue MIKAJIbI OICHUBAHUA OCBOCHHUA NUCIHUILJIMHBI B (])opMe 3ayeTa

3HaHI/ISvl, YMCHHSA, HaBbIKA 06yanomerocsI 10 JUCHUINIIMHE OLCHHUBAIOTCA OLICHKAMH: «3a-
YTEHO», KHEC 3a4YTCHO).

1.4 Onucanue noka3areJsieii 1 KpUTepHeB OLlEHHBAHUS KOMIIeTeHIHii
AUCHUILINHBI B (popMe 3aueTa

Ounenka Kpurepun

3aYTeHO |BBINOJIHEH YCTAaHOBJICHHBIA MO JUCIHMIUIMHE 00BEM CaMOCTOATENbHBIX paboT, B
mporecce OOydeHHs WM B Xoae cobecemoBanus (pu HEOOXOIUMOCTH)
IPOJIEMOHCTPUPOBAHBI JIOCTaTOYHO TBEpIbIe 3HAHWUSA MaTepuana, YMEHUS W
HABBIKU WX MCIOJIb30BaHUS MPHU PEIICHUU KOHKPETHBIX 3ajlay, Moka3aHa chopmu-
POBaHHOCTh COOTBETCTBYIOIIMX KOMIETEHIMH, MPOSBICHO MIOHUMAHUE CYIIHOCTH
U B3aMMOCBSI3M pPACCMATPUBAEMBIX MPOLIECCOB U SBIICHUH, JaHbI MPaBUIIbHbBIC,
IIOJIHBIE OTBETHI HAa OOJIBIIMHCTBO BOIIPOCOB; HET IpyOBIX OLIMOOK, MpPU OTBETAX
Ha OTJEJIbHBIE BOIIPOCHI MOT'YT OBITh IOMYIIEHBI OT/I€IbHbIE HETOYHOCTH

He 3aureHO|HEe BBINMONHEH YCTAaHOBJICHHBIN MO TUCHUIUIMHE 00BEM CaMOCTOSTEIBHBIX padoT,
COOTBETCTBYIOIIME KOMIETEHIIMN HE CHOPMUPOBAHBI IOJHOCTHIO UJIM YaCTUYHO, B
xoJie cobeceJOBaHUS HE JIaHO OTBETa, WM JaHbl HENpaBUIIbHbIE OTBETHl HA
OOJBIIMHCTBO  BONPOCOB, IMPOJEMOHCTPUPOBAHO HEINOHMMAHUE CYIIHOCTH
MPEUIOKEHHBIX BOIIPOCOB, JIOMYIIEHBI TPyObIe OMIMOKK IPU OTBETE HA BOIIPOCHI

3. TUIIOBBIE KOHTPOJIBHBIE 3AJJAHUSA 1 UHBIE MATEPUAJIBI,
HEOBXOJUMBIE JIJIsI OHEHKHA 3HAHUI, YMEHUI, HABBIKOB U OIIBITA
JAEATEJIBHOCTH, XAPAKTEPU3YIOIIIUX 3TAIIBI ®OPMHUPOBAHUA
KOMIIETEHIIU B ITPOIIECCE OCBOEHUS OBPA3OBATEJILHOM
ITPOI'PAMMBbI

3.1. Bonpocs! Kk 3a4ety

Konasr nu-
No JIUKaTOPOB
BO- Borpoch JIOCTHIKE-
po- HUS
ca KOMIIETEH-
105071
1 2 3
1 | OcHoBHBIE (pu3nUecKre CBOWCTBA )KUIKOCTH ¥ ra3za. Cuisl, aerictyromue B | OITK-1.1
JKUIKOCTSIX.
2 | OcHOBHOE ypaBHEHUE TUAPOCTATHKU. [ HAPOCTATUYECKOE TABICHHUE U €T0 OIIK-1.2
CBOIiCTBA.

3 | O6mue ypaBHEeHHs paBHOBECHs KUAKOCTH (ypaBHeHus Diinepa). PaBaoe- | OIIK-1.1
CHe )KHJIKOCTH B PaBHOMEPHO JIBMKYIIEMCS, PaBHOYCKOpeHHO ABrKymem- | OITK-1.2
Csl, pPABHOMEPHO BpaIlalOIIEeMCs pe3epByapax.

CrniocoObl n3mepenus aasiaeHuil. [lpubops! 11 n3MepeHus 1aBieHui.

Bunnl 1 equHHALIBL TaBICHUN.

Cutel JaBJICHHA Ha ITJIOCKHEC U KpHBOJ’IHHCﬁHHC CTCHKHM.

~No| o~

OpHOMEpHBIE TIOTOKH KUJIKOCTEeH 1 ra30B. Pacxonx u cpegnsis ckopocth mo- | OINK -5.2




TOKA. OIIK-1.2
8 | YcioBue HepepbIBHOCTH /7S TOTOKA )KUJKOCTH M Trasa.
9 | Uurerpan bepuymnu. YpaBHeHHe SHEPTUu AJIsl yCTAHOBUBIIETOCS JIBUKE-
HUS IOTOKA PEeaTbHOM KUIKOCTH U Ta3a.
10 | ®usuYeCcKUi CMBICII, PHEPTETUYECKAsI K TEOMETPHYECKasi HHTEPIPETALIHS OIIK-5.1
ypaBHEHUSI SHEPTHUH. OIIK-5.2
11 | VYpaHeHus paboThl Hacoca U TUAPOABUTATENS. MOITHOCTH THIPOMAIIIHH. OIIK-1.2
12 | Bugsl u pexxuMbl IBUKCHHS KUAKOCTEH U Ta30B. TypOyJIeHTHOCTh U ee
OCHOBHBIC XapaKTEPUCTHKH. OIIK-5.1
13 | Ilotepu yaenbHOM dHeprun. MecTHble morepu Hanopa. Buasl mectabix co- | OIIK-5.2
IPOTHUBIICHUH U onpeesieHre KodQPHUIMEHTOB MECTHOTO CONPOTUBIICHHUS.
14 | Ilorepu yaenbHOI SHepruu. [loTepu Hamopa Ha TpeHHe B TpyOax Kpyrioro
Y HEKPYTJIOTO CEYCHUSI.
15 | ®opmysasl 11 ONIpeeIICHUs THAPABINYSCKUX OTEPh U KodddurmenTa
THJIPABINYECKOTO TPEHHUSI.
16 ['mapaBnuyeckuii pacyeT mMpoCcToro TPyooIrpoBoa.
17 | Ucreuenue KUAKOCTH Y€pe3 OTBEPCTHUS U HACATKH. OIIK-1.1
18 | Onpenenenue pacxoa ManoBs3Koi xkuakoctu. Onpenenenue pacxoqa Bsiz- | OIIK-1.2
KOU KMIKOCTH.
19 | Pacuer 3amkHyTOrO TpyOONpOBOIA.
20 | Onpenenenue Hamopa Hacoca MO MOKa3aHUSIM MEXaHUYECKUX UITU JKUT-
KOCTHBIX IpUOOPOB
21 | Onpenenenue BHICOTHI BCACHIBAaHUS M BaKkyyMa B CU(OHHOM TpyOOIPOBOJE.
22 | Pacder CIIOKHBIX TPYOOITPOBOJIOB: OIIK-5.2
- IOCJIEJIOBATENIbHOE COeIMHEHHUE TPYO;
- TapajuIeNIbHOE COeIMHEHUE TPYO;
- TpyOOINpPOBOJI C IBYMSI OTBETBIICHUSIMU;
- TpyOOIIPOBO/] C PABHOMEPHO-PACIPECIICHHBIM ITyTEBBIM PACXO/IOM.
23 | T'mapaBnudeckuii yaap B TpyOax v CroCOOBI €ro MPeI0TBPANICHHUS.
24 | HaznaueHue u kiaccuUKaIys THAPABINYECKUX MaliH. OCHOBHBIE BETU-
YHHBI, XapaKTepU3yIolue paboTy Hacoca U UX U3MEpPEHUE. OIIK-1.1
25 | Tunmsanus JonacTHeIX HacocoB. PopMmysa TEOPETHUYECKOrO Haropa IeH-
TpOOEKHOTO Hacoca. 3aBUCMMOCTH TI0JIa¥U U HaAIopa OT pa3MepoB padoue-
ro KoJieca.
26 | Jlomyctumasi BRICOTA BCACHIBAHMUS JIONIACTHBIX HACOCOB. SIBIIEHNE KaBHUTa-
017058
27 | IlopuiHeBble HacoChl. POTOpHBIE MallIUHBI.
28 | Paboume XHIKOCTH B THIPONPHUBOIAX U UX cBoicTBa. CTabminbHOoCTh pabo- | OIIK-1.2
YUX KUIKOCTEH.
29 | ToHKOCTB (PUIBTPAINH KHIKOCTEH.
30 | I'a3 xak pabouee Teno mHEBMONpUBOAA. [lapameTpsl cCOCTOSHUSA rasa. OIIK-1.1
OIIK-5.2
31 | OcHoBHBIE 3aKOHBI UCTEUEHHUS ra3a (OTIMYUTENbHBIE 0ocoOeHHOCTH pacueta | OIIK-1.1
ITHEBMOCHCTEM). OIIK-5.2
32 | XapakTepHcTUKa IIEeHTPOOEKHOI0 Hacoca. OIIK-5.1
33 | Knaccudukanus u npuMeHeHHe THAPOTTHEBMOIIPUBOIOB U TUAPOUHAMH-
YEeCKHX Tepeiad.
34 | Pabora Hacoca Ha CeTb.
XapakTepucTruka TpyoorpoBoia.
35 | Pabouas Touka Hacoca. CriocoObl cMenieHns paboyeil TOUKu Hacoca B 00-




nacth ontuManbHbIX KIT/I.
36 | cTOYHUKY CEeNbCKOX03SHCTBEHHOTO BofgocHa0keHus. [1laxTHbIe u TpyO-
Y4aTbI€ KOJIOAIIbI (CKBa)KI/IHBI). ,Z[e6I/IT IIOA3CEMHBIX HCTOYHUKOB.
37 | HanopHo-perynupyromme COOpyKeHHUS, UX Ha3HAUYCHUE U aBTOMATH3AIUs OIIK-1.2
pabotel. PaboTa BOJONPOBOIHOM CETH.
38 | OnpeneneHre pacyeTHBIX PACXOJI0B HA yYACTKaX CETH BOJIOCHAOKEHUSI.
OrnpezenieHne SKOHOMUYHBIX TUAMETPOB TPYOOIIPOBOJIOB.
39 | [MoctpoeHune XxapaKTEPUCTHK IIEHTPOOEKHOTO HACOCA.
OIIK-5.2
44 | 20 Bsibop Hacoca ¢ 00TOUEHHBIM pabounM KojecoM. Bribop HacocHOTO OIIK-1.2
arperara, COCTOAIIECTO U3 ABYX IapaJlICIbHO COCAUHCHHBIX HACOCOB. Bri-
OO0p HACOCHOT'O arperara, COCTOSIIEr0 U3 IBYX MOCIEOBATEIBHO COE/IU-
HEHHBIX HACOCOB
3.2 Ilpumepsl 3a1a4
3amaua Nel
M
Pt Jv»  Macoo, nepexauneaerca Hacocom H s
/ -
| ’ HHEHEr0 THAPOOAKa E THAPOAKEYMYIIATOD
f/’ no Tpydonpoeomy L=10y d=20n1 I
[ THIPOAKKVMVIIITOpa M0 H2OETOYHEN J3E-
o neanem M = 20 ata (2 MIa) Macao mocTy-
R maeT mo Tpydonporogy 1 = 10m, d =20mm
----- o e ruapogerratens 1] 1 ofpatso B ragpo-
a || [|===== © o DaK.
- T
- — Pacxon Macna B rEapogerraTens Q = —ale
e k=3 I H
~ M \.H__,) IIOTHOCTE H KHHEMATHYeCKad BEI3K0CTE
b Il Macia p = 900 xrE, v = 6 caed/c.
— Cvarua ko3 PHIHEETOE MECTHEIX COIIPO-
THEJICHHH DOJAMEY THEHE 10 =20 = 3.
OnpenennTE:
1. KoadHIHEHT CONPOTHEISHHT }.
o o o 2. IloTepH Hamopa E KaZ&I0M TpYOOIPOEOIE;

3. Hamop vacoca HE B MeTpax cTomda padodel BHIKOCTH;

4 Hamop migpogenrarend HIg B MeTpax cToiada padoduel #HIKOCTH;
5. KII]] ecefi cHCTEMEI ¢ VHETOM IOTEPE HANOpa E MOJAITEY TPYOOIpPOB0Iax, SCIH
Nnz=006n=07




3amaua Ne2

3aMEHYTAA THPEYIAMHOEHAT CHCTEMA
COCTOHT H2 HAacoca, K0T/, H JBVX OTH-
HAKOEEIX VUACTHOE TpVOONPOECIOE
pazuepamu ) =L =40 4 =d; = 30.
MM, A= 023 MM H IEVX OTOIMHTEIEHELX
Dataped. H:z0RITOMHEOS JaETSHHE E KOT-
B b 1e My = 0,108 M 1a, xosdbaaeaTE
MECTHEIX CONPOTHEISHHH Ka&J0T0 V4a-
LW | cTEa [ 1 =1 =192 Pazpexsane B0

2 ECaCEEAOIIEN NaTpyOke Hacocd Po, =
— P 40 xlla.
— s L |'-' OnpenemaTs:
/ 1. ADCOMIOTHOS JAETSHHE Ha EX0IS B

el HACOC H Ha NOEEPXHOCTH EOJEI B KOTIE

E eOHHENAX miMeperns Hiv?; x11a; gra
2. Pacxod BEOJEL B CHCTEME (HT VpaEHE-

HHA 3Hepril 114 cedeHnl [ — 2), 2a ceuerne ) — () OpHHEATE MOEEPXHOCTE EOJEL B
KOTTe;
3. KoaddmmuenT rEipae mHeckoro TpeHHA B TPYOOIMPOE0JAX A
4. Hamop macoca B M. BOI, (T0J10a (H2 YPAaBEHSHHAT SHEPTHH 114 cederni [ — 1);
5. MaromerpHUeckoe JaeasHHe P, o, (H2 YpaEHEHHA JHEPIHH 114 cedeHnH 2 - 0]

1
[E i e ]

3amauga Ne 3

OmnpegenHTs
H30BITOYHOE OABJIEHHE B pe-
EpEVape, HeoOXoOMMOe OId
oDecrnedeHna pacxoga BOIEL

- Q=314na¢c

]

[




3amaua Ned

/

H=3

b

OopedenHTEs pacxod BEOOEI H Koad-
dHIIHEHT pacxoda gepes Tpvov Ben-
TYPH.

v=13,3"10% HAd
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3. METOAMYECKHE MATEPHAJIbI, OIIPEAEJIAIOIIUE ITPOOEALYPbI
OIEHUBAHMUS 3HAHUU, YMEHUU, HABBIKOB U OIIBITA JEATEJIBHOCTHU,
XAPAKTEPHU3YIONINX 3TAIIBI ®OPMHUPOBAHUA KOMITIETEHIIUIA

1. IlonoxeHue O TEKyIIeM KOHTPOJIE U MIPOMEXYTOYHOM aTTeCTalluu 00yJarOLIHXCsl, OCBaU-
BaIOIIMX OOpa30BaTeNbHBIE MPOrpamMMbl BBICIIEr0 0Opa3oBaHMS — MpOrpaMMbl OakajaBpuara,
IporpaMMBI clieluanuTeTa, mporpammsl Maructpatypsl CMK-11-02.01-04-21 / pa3pa6. T.A. Jla-
muHa. — 3epHorpan: AszoBo-UepHomopckuid uHxkeHepHbld MHCTUTYT PI'BOY BO JloHcKoi
I'AY,2021.-15c.

2. [lonoxenue o MPOBEACHUH TEKYIIETO KOHTPOJISL U MPOMEXKYTOUYHOM aTTecTaluu 00ydaro-
IIUXCS C IPUMEHEHUEM DJICKTPOHHOTO 00Y4eHUSs!, JUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJO-
Ui B YCJIIOBHSIX YCWJICHHS CaHUTapHO-3MUaeMuonorundeckux meponpusaruii. CMK-I11-02.01-01-
20 / pa3pab. T.A. Jlammna. — 3epHorpaa: A30Bo-UepHOMOPCKHMI WH)KEHEPHBIH HHCTUTYT
OI'bOY BO [onckoii 'AY, 2020. -8 c.

4. Pabouas nporpamma aucuumuinasl b1.0.21 «'unpasnukay / pa3pab. I1.B. JlaBpyxun. —
3epHorpaa: A3zoBo-UepHomopckuid nHxkeHepHbld HHCTUTYT @I'BOY BO Jlonckoii 'AY, 2022. —
28 c.



