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Penenzenr
K.u.H., Ooyenm.: Cnenyosa E.IT. (g‘ i

Pabouas nporpamMmMa AHCIUTITHHEL

IIpaBoBenenue

paspaboTaHa B COOTBETCTBUH C (elepalbHBIM IOCyIapCTBEHHBIM 00pa3oBaTeb-
HBIM CTaHIapTOM BbICIIEro 0Opa3oBaHus — OaKasaBpuaT IO HATIPABICHHIO TIOAT0-
ToBKH 35.03.06 Arpoumxenepust yrtBepxkaeHHbIM [Ipukazom Munucrepcrsa 00-
paszoBanus ¥ Hayku Poccuiickoit @enepammu ot 23 aBrycra 2017 roma Ne 813.
CocrapneHa Ha ocHOBaHHH y4eOHbIX ruianoB 2022 romxa nHabopa:

Hanpasienus 1oAroToBku 35.03.06 ArpounxeHepus, npoduis TeXHUYECKUES CU-

CTEMBI B arpoOu3Hece, yTBEpXKACHHBIX YYEHBIM COBETOM YHHBepcuTera OT 11
mas 2022 mporokon Ne 10

Pabouas nporpamma onoOpeHa Ha 3acenaHud Kadeapbl TeXHUYECKUX CHUCTEM B
arpobusHece, IPUPOTO0OYCTPOUCTBE U JIOPOKHOM CTPOUTeTbCTBe [IpoTokom Ne

10a ot 11 masg 2022 r.

BaBenyrommii xadempoi 47 K.3.H., JOLEeHT I’ punp A.M.

/



1. HEJIX OCBOEHUA TN CHUIIJIMHBI

1.1.®dopmupoBaHue NMPEACTABICHIH, OHATHI, 3HAHUN 0 (PyHIAMEHTaIBHBIX 3aKOHAX
PABHOBECHS U IBUKECHHUS )KUIKOCTEN U IPUMEHEHUS 3TUX 3aKOHOB ISl PELIEHUS] TEXHUYECKUX
3a7a4

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

brok (moxyns) OITOIT BO: b1.0.014

2.1 TpeGoBaHus K MpeABAPUTEIHHON MOATOTOBKE 00YJaIOIIETOCS:

JJist OCBOCHUS TUCITUTUIMHBI 00YJaroIuecss MUCTOIb3YIOT 3HAHUS, YMEHUSI, HABBIKH,
CIOCOOBI IEATETFHOCTH U YCTAaHOBKH, CPOPMHUPOBAHHBIC B XOJIE H3yYCHUS BBICIICH
MaTeMaTHKH, PU3UKH, TEOPETHUECKON MEXaHUKH.

2.2 JINCIUTIIMHBI U IPAKTUKH, U1 KOTOPBIX OCBOCHHUE TAHHOMW AMCITUTUTMHBI (MOTYIIS)
HEO0OXOAMMO Kak MPEIIeCTBYIONIEE: TaHHAs TUCIUIUIMHA TPEAIIECTBYET U3YUEHUTO
JTUCITUATIIINH: CEIbCKOX03sHHCTBEHHBIC MAIITUHBI, TPAKTOPHI U TABTOMOOWIIH, SKCIUTyaTaIus
MaIIMHHO-TPAKTOPHOTO TMapKa

3. IEPEYEHD IINIAHUPYEMBIX PE3YJIbTATOB OBYUEHUS JTUCHUITIJIMHE
MOAYJIIKO), COOTHECEHHBIX C UHJIUKATOPAMU NJOCTUXEHUSA
KOMIETEHIIUI
I[OCTI/I)KGHI/IH HHaHI/IpyeMBIX pe?)y.]IBTaTOB 06yquI/1;1, COOTHECCCHHBIX C O6H_II/IMI/I oeiIsiMu Hu

3amagamu OITOII, sBnsieTcs 11€7IbI0 OCBOSHHUS JUCITUTUINHEI.
OcBoeHHe TUCIMITIMHBI HAaPaBJIeHO Ha () OPMUPOBAHUE CICAYIOIINX KOMICTSHIUI:

Kommerenmus Nuaukatopel AOCTUKEHUS Pesynbrarel 00ydeHus
(KOJl ¥ HANMEHOBAHUE) KOMTIETCHITHIA
(KO 1 HANMEHOBAHUE)
Ob6menpodeccnoHaTbHbIE KOMITETEHITUN
OIIK-1. Cnocoben OIIK-1.1. Ucnone3yeT 3HaHHuA | 3HATH: OCHOBHBIE 3aKOHBI
peuiaTh TUIIOBLIC 3aia4n OCHOBHBIX 3aKOHOB MAaTCMAaTUYCCKUX U CCTCCTBCHHBIX HAYK
npodeccHoHaTBEHOM MaTEMATHYECKUX U JUTA pEIICHUs CTAHIaPTHBIX 3374 B
ACATCIIbHOCTH HAa OCHOBEC CCTCCTBCHHBIX HAYK JJIA ArpOMHKCHCPHUUN
3HAaHWI OCHOBHBIX pelICHUA CTAaHAAPTHBIX 3a/1a4 YMeTh: HCOIB30BaTh 3HAHHUST OCHOBHBIX
3aKOHOB MaT€MaTHYCCKUX B aIr pOMHXXCHCPUHN 3aKOHOB MaTCMaTUYCCKUX U
" €CTCCTBCHHBLIX HAYK C €CTCCTBCHHBIX HAYK JIs pCIICHUA
MIPUMCHCHUCM CTaHAAPTHBIX 3a/1a4 B arpOUHKCHCPUU
MH(POPMAIHOHHO- Baagers: CrioCOOGHOCTBIO HCIIOIB30BATh
KOMMYHHUKAIIUOHHBIX 3HAaHHUS OCHOBHBIX 3aKOHOB
TEXHOJIOTHH MAaTCMAaTUYCCKUX U CCTCCTBCHHBIX HAYK
U pCIICHUS CTAHAAPTHBIX 3a/1a4 B
arpoOMHXECHEPUH




Jdranbl  (GopMUpPOBaHHMS KOMIIETEHUMH B Mpomecce OCBOCHUS 00pa30oBaTeJbHOM
nmporpaMMmel. B COOTBETCTBHU C y‘I€6HBIMI/I IJIaHaMHU U TJIAaHUPYCMBIMU PE3YyJIbTaTaMU OCBOCHU

OIIOII BO.

4. PacnpenejieHue 4acoB AU CUMILINHBI
Pacnpenesienne 4acoB AMCHUTIIMHBI N0 ceMecTpaM (ouHasi hopma 00yUueHust)

. 1 2 3 4 5 6 7 8 Hroro
Bun zanstuit

VIT | PITIJ VIT | PIIO
JTexuun 16 16 16 16
JTaGopaTopHbie 32 ] 32 32 32
[IpakTHueckue
KCP 2 2 2 2
Koncynpranus
repen 1 1 1 1
PK3aMEHOM
[Iprew 025|025 025 | 0,25
bK3aMeHa
[KonTakTHast
[paboTa
00yJaroIUXCs C 51,25151,25 51,251 51,25
MpernoaBaTene
M (ayIUTOpHas)
Cam. paboTa 40 | 40 40 40
Kourpois 16,75|16,75 16,75 | 16,75
toro 108 | 108 108 108

Pacnipegesienne 4acoB AMCOMILIMHBI 10 KypcaM (3aouHasi popma o0ydeHust)

1 2 3 4 5 Htoro
Bup 3anaruii
VII |PIT| YII | PIIA VII | PIIO
ek 2 2 2 2 4 4
JTaGopaTopHbie 2 2 4 4 6 6
[IpakTHueckue
Koncynpranus

nepes YK3aMEHOM
[Tpuem sx3ameHa 0,25 | 0,25 0,25 | 0,25




[Ipuem 3auera

e o [ e fras
Cam. paboTa 32 32 58 58 90 90
KonTpons 6,75 | 6,75 6,75 | 6,75
Toro 36 | 36 72 72 108 108

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHDBI (ounast popma 00yuenus)

Kon HanmeHoBaHue pa3e/oB U TeM /BU] 3aHSITUS/ Cemectp | Hacos | MHaukaTopsbl
3aHATHSA JOCTHKEHHST
KOMIIEeTeHI Ui
Pazgen 1. l'ugpocraTtuka
1.1 OcHOBHBIE (hU3NUECKHE XaPAKTEPUCTUKHI U CBOWCTBA JKUIKOCTH 5 2 OIIK1.1
OcHOBHOE ypaBHeHHE ruapocraTuku /JIek. 1 /
1.2 IIpopaboTka koHcnekTa nekiuii/Cp/ 2 OIIK1.1
1.3 Pemenne 3agau no teme: OCHOBHOE ypaBHEHUE ruapoctatuku /JIP 2 OIIK1.1
1/
1.4 OcHoBHbIE (hpu3nYecKre CBOMCTBA KuaKOCTeH/JIP2/ 5 2 OIIK1.1
1.5 Hanwucanue otyera 1o y1ad. paboTe, NOArOTOBKA K 3alIuTe J1ao. 5 2 OIIK1.1
paboTsL,
1.6 Cuna 1aBieHus JKUAKOCTH Ha MJIIOCKUE TOBEPXHOCTH 5 2 OIIK1.1
Cuita JaBieHust )KUAKOCTH Ha KPHUBOJIMHEHHBIC MOBEPXHOCTH /JIeK.
1.7 IIpopaboTka xkoHcnekra Jekiuii/Cp/ 5 2 OIIK1.1
1.8 Pemenue 3a1a4 1o teme: Cuiia 1aBiIeHUs KUIKOCTH Ha 5 2 OIIK1.1
nosepxHoctu /JIP3. /
1.9 [IprOops! 1 METObI U3MEPEHUS THAPOCTATHYECKOTO AaBieHus /JIP 5 2 OIIK1.1
4/
1.10 Hanwucanue otyera 1o s1a0. paboTe, HOArOTOBKA K 3alIKTe J1ao. 5 2 OIIK1.1
paboTsL,
3aIuTa 1.0 DadoTel /Cp
1.11 3akoH [lackas 1 ero NnpuMeHeHHe Ha MPaKTUKE. 5 2 OIIK1.1
3akon Apxumena. [ImaBanne Ten /Jlex3. /
1.12 IIpopaboTka koHcnekTa Jekiuii/Cp/ 5 2 OIIK1.1
1.13 Pemenue 3amau o Teme: 3akon [lackamns/JIP5/ 5 2 OIIK1.1




1.14 Onpezenenue Cuilbl FUIPOCTaTHUECKOTO AaBICHUS Ha IIOCKYIO 5 2 OIIK1.1
noBepxHocTh /JIP6

1.15 Hanwucanue otyera 1o y1ad. paboTe, NOATOTOBKA K 3alIKUTe J1ao. 5 2 OIIK1.1
paboTsL,
3amura JI.p pabotsl /Cp/

1.16 TectupoBanue no 1 pazgeny 5 4 OIIK1.1
Paznea 2. 'mapoaunamuka

2.1 Buap! nuwxenust xuakoctu. Pacxoa u cpeHsis CKOpocTh 5 2 OIIK1.1
Pexxumsbl nmwkenus xxuakoctu /Jlex4./

2.2 IIpopaborka koHcnekTa Jekiuit/Cp 5 2 OIIK1.1

2.3 Mertonb! onpenenenus pacxoaa kuakocrei /JIP7 5 2 OIIK1.1

2.4 Hanucanue otuera no 1a6. paboTe, HOATOTOBKA K 3aIUTe J1a0. 5 2 OIIK1.1

2.5 VccrenoBanue pexuMoB IBHKCHHS )Kuakoctu /JIPS S 2 OIIK1.1

2.6 Hanucanue otuera no 1a6. pabote, HOATOTOBKA K 3aIUTe J1a0. 5 2 OIIK1.1
paboThI,

2.7 VYpasuenue bepnymin . 5 2 OIIK1.1
Comnporusienus u notepu Hanopa/Jlek 5./

2.8 IIpopaboTka xkoHcnekra Jekiuii/Cp/ 5 2 OIIK1.1

2.9 Pemenue 3a1a4 1o teme: 5 2 OIIK1.1
YpaBHenue bepHynu 11 oToKa peaibHoi xuaxkoctu /JIP 9

2.10 OmnbiTHAS WDTIOCTpanus ypaBHeHust bepruymmu /JIP. 10 5 2 OIIK1.1

2.11 Hanucanue otuera no 1a6. pabote, DOATOTOBKA K 3aIuTe J1a0. 5 2 OIIK1.1
paboThI,
Doyrrma oon nabomry /A

2.12 N3yuenue ko3¢ dunmenTa ruapapanueckoro conporusienus /JIP11 5 2 OIIK1.1

2.13 Hanwucanue otyera 1o y1ad. paboTe, HOArOTOBKA K 3alIKTe J1ao. 5 2 OIIK1.1
paboTsL,

a)l

2.14 OnpeneneHue noTepb Haropa B MECTHBIX CONPOTUBIIEHUsX /JIP12 5 2 OIIK1.1

2.15 VcTeyeHune KUIKOCTH U3 OTBEPCTHH, HACAJIKOB U KOPOTKHUX TPYO 5 2 OIIK1.1
OCHOBBI THPABINYECKOTO pacyera TpyoonpoBoaoB /JIek. 6/

2.16 IIpopaboTka koHcnekra nekiuii/Cp/ 5 2 OIIK1.1

2.17 M3ydeHue ncredeHus KuAKOCTH Yepe3 Hacalku B aTMochepy Mnpu 5 2 OIIK1.1
nocTostHHOM Harope /JIP.13

2.18 Hanwucanue otyera 1o s1ad. paboTe, HOArOTOBKA K 3alIKTe J1ao. 5 2 OIIK1.1
pPaboThL,

2.19 TecrupoBanue 110 2 pa3zaeiny 5 4 OIIK1.1

2.20 OnbITHas wutocTpanys ypasHenus bepnymmu /JIP. 14 5 2 OIIK1.1

2.21 MopenupoBaHue TUAPABINYECKUX sBIeHUH (pedepar) /Cp/ 5 2 OIIK1.1
Pa3zpnen 3. F'uapomMamuHbl 5 2

3.1 Ha3nauenue, ycTpoiicTBO 1 Kilaccudukanus ruapomamut /Jlek.7/ 5 2 OIIK1.1

32 IIpopaboTka koncnexra nexuuii /Cp/ 5 2 OIIK1.1

3.3 OCHOBBI TEOPUH JIONIACTHBIX HACOCOB 5 2 OIIK1.1
OCHOBBI CETbCKOX03HCTBEHHOTO BoocHa0KeHus /JIek 8/

3.4 IIpopaboTka koHcnexra nexkuuii /Cp/ 5 2 OIIK1.1




3.5 Pemenue 3ama4 mo teme: 5 2 OIIK1.1
[ToOop LEHTPOOEIKHOTO HACOCA IO UMEIOIIUMCST HCXOTHBIM
naaabeM /JIP.15/
3.6 YcrpoiicTBo nieHTpoOekHBIX HacocoB /JIP.16/ 5 2 OIIK1.1
3.7 Hanucanue otuera no 1a6. paboTe, HOATOTOBKA K 3aIuTe J1a0. 5 2 OIIK1.1
paboThl, 3amura gab pabotst /Cp/
3.8 Koncynpranus nepen sk3amenom /K/ 5 1 OIIK1.1
3.8 Craua 3K3aMeHa 5 0,25 OIIK1.1
3.9 KonTponb camocTosTenbHOI paboTh 5 16,75

HUTOrO: 144 yaca (ayx. 51,25 uac, cam. pabora
— 40 yac. KOHTPOIIb-16.75)

CTPYKTYPA U COJAEPKAHUE JUCUMUILINHDI (3a0unas gopma oGyuennst)

Kon HaumeHnoBaHue pa3jiesioB U TeM /BUJ 3aHATHUS/ Kype YacoB | UnaukaTopsl
3aHATHA JTOCTHKEHHS
KOMIIeTeH it
Paznea 1. 'mapocraTuka
1.1 OcHOBHbIE (pU3NYECKHUE XapPAKTEPUCTUKH U CBOHCTBA )KUAKOCTH 2 2 OIIK1.1
OCHOBHOE ypaBHEHHE ruapocratuku /JIek. 1/
1.2 Pemenue 3agaq no reme: OcHOBHOE ypaBHeHHe rugpocratuku /Cp / 2 4 OIIK1.1
1.3 OcHoBHbIE (hpu3HUECKUEe CBOUCTBA sxuaKocTei/Cp/ 2 4 OIIK1.1
1.4 Cuna 1aBieHHs )KUAKOCTH Ha MIIOCKHE MTOBEPXHOCTH 2 4 OIIK1.1
Cuita 1aBJieHuUs )KUAKOCTH Ha KpUBOJIMHEIHHbIe moBepxHocTH /Cp/
1.5 Pemenue 3anau no reme: Cuiia 1aBlieHUs KUIKOCTH HA TIOBEPXHOCTH 2 4 OIIK1.1
/Cp. /
1.6 TTpuGops! 1 METOABI U3MEPEHHSI THIPOCTATHYECKOTO AaBienus /Cp/ 2 4 OIIK1.1
1.7 3axon [lackans u ero npuMeHeHHe Ha IPAKTHKE. 2 4 OIIK1.1
3akon Apxumena. [lnaBanue Ten /Cp. /
1.8 Pemienue 3anau no teme: 3akon [Tackans/Cp/ 2 4 OIIK1.1
1.9 Ornpeaenenne CUiibl TUAPOCTATUYECKOTrO JABIEHUS Ha MIIOCKYIO 2 2 OIIK1.1

noBepxHocTs /JIP1/




1.10 Hanwucanue otyera 1o y1ad. paboTe, NOArOTOBKA K 3alIUTe J1ao. 2 2 OIIK1.1
paboTsL,
1.11 TecrupoBanue 1o 1 pazzueny 2 2 OIIK1.1
HUTOT'O 3A KYPC: 36 uac. (konTakTHas padota 4, cp-32 vac.) OIIK1.1
Paznen 2. l'uapoannamuka 1
2.1 Bunpr nemxenns xuakoctu. Pacxon u cpemHsist cKopocTh 3 4 OIIK1.1
Pexumebl nkenus xuakoctu / Cp/
2.2 Mertoabl onpesenenus pacxoza xumakocreit / Cp / 3 4 OIIK1.1
2.3 HccnenoBanue pexuMoB IBHKEHUs xunkoctu / JIpl 3 2 OIIK1.1
2.4 Hanucanue otuera no 1a6. paboTe, HOATOTOBKA K 3aIUTe J1a0. 3 4 OIIK1.1
paboThI,
2.5 VYpasuenue bepnymin . 3 2 OIIK1.1
Comnporusienus u notepu Hanopa/Jlex 1./
2.6 Pemrenue 3anau no teme: 3 4 OIIK1.1
Ypasuenue bepHyiu i noToka peanbHo sxunkoctu /Cp/
2.7 OnbITHAS WIDTIOCTpanus ypaBHeHus: bepruymmu /JIp. 2 3 2 OIIK1.1
2.8 Hanucanue otuera no 1a6. paboTe, HOATOTOBKA K 3aIUTe J1a0. 3 4 OIIK1.1
paboThI,
poyama oo nabomry [Ca
2.9 W3zydenne xorddunnenta ruapasimaeckoro conporusienus /Cp/ 3 4 OIIK1.1
2.10 Ompenenenne MoTepb Haropa B MECTHEIX conpoTuBiIeHusIx /Cp/ 3 4 OIIK1.1
2.11 HcreueHue »KUIKOCTH U3 OTBEPCTUH, HACAIKOB U KOPOTKUX TPYO 3 4 OIIK1.1
OCHOBBI THPABINYECKOTO pacyera TpyoonpoBoaos /Cp/
2.12 M3yueHne ucteyeHus KUAKOCTH Yepe3 Haca K1 B aTMochepy mpu 3 4 OIIK1.1
roctostHHoM Harope /Cp/
2.13 TecrupoBanue 110 2 pa3zaeiny 3 4 OIIK1.1
2.14 MopenupoBaHue TUAPABINYECKUX sBIeHUH (pedepar) /Cp/ 3 2 OIIK1.1
Paznen 3. 'mapoMammHbl
3.1 Hasnauenue, ycTpoiicTBo U Kiaccudukanus ruapomamiut /Cp/ 4 OIIK1.1
32 OCHOBBI TEOPUH JIONIACTHBIX HACOCOB 4 OIIK1.1
OCHOBBI CEITBCKOX03IHCTBEHHOTO BotocHa0xenus /Cp/
33 Pemenue 3anau no teme: 3 4 OIIK1.1
ITonbop neHTpoOEeKHOro Hacoca MO NMEIOLITUMCS HCXOAHBIM JaHHBIM
/Cp/
3.4 VYcrpoiicTBO 1IeHTpoOekHBIX HacocoB /Cp/ 3 4 OIIK1.1
3.5 Koncynberauus nepen axzamenom /K/ 3 1 OIIK1.1
3.6 Crauya sK3aMeHa 3 0,25 OIIK1.1
3.7 Kontponb camocTosTenbHON paboTh 6,75

HUTOT'O 3A KYPC: 72 yaca (ayx 7,25; cam. pabota — 58, KOHTPOJIb
6,75)




HUTOTO: 108 uyaca (ayx. 11,25 wyac, cam. pabora
— 90 yac. KOHTpOIIB-6.75)

Peanuzanuss mporpaMMbl  NOpeAnojaraeT  MCHOJb30BaHUE TPAIULMOHHOM,
MHTEPAaKTUBHON (hopM 00yueHUs Ha JIEKIIMOHHBIX U MPAKTUYECKUX 3aHITHUSIX.

5. ®OHJI OHEHOYHbIX CPEJACTB

IIpuniaoxenne Nel

CTPYKTYPA U COAEPKAHUE JUCIIUIIJIMHBI

6.1 Pexomenayemasi iureparypa

AKTHUBHOU

Ne i/t

Haumenosanue

Konnue
CTBO
3K3.

OcHoBHas IUTEpaTypa ‘

B. A. Kynunos I'napasnuka.- M.: FOpaiit, 2015

I'yceB A. A. I'mnpasnuka. Teopus u npaktuka .- M.: Opaiit, 2015

10

Jlenemkun A.B. ['mapasiuka u ruaponuesmonpuson Y.2.-M.: MT'TIY,
2009

30

Kpectun E. A. 3agaunuk 1o rugpasiuke ¢ npuMepamu pacuetos.- CII0.:

Jlann, 2014

25

MoprynoB K.II I'nnpasnuka [DnekTpoHHbIH pecype] : yaeOHUK. —
Onektpon.gad. — CII6. : Jlanp, 2014. — 277 c. — Pexxum pocryma:
http://e.lanbook.com/books/element.php?pll id=51930 — 3arn. ¢ 2014

[repennuxt, [{.B. ['mapaBauka [ DneKTpoHHBIN pecypc] : yaeOHHK. —
Onextpon.nan. — CIIO. : Jlanp, 2015. — 656 c. — Pexxum pocryna:
http://e.lanbook.com/books/element.php?pll 1d=64346 — 3ari1. ¢
kpaHa. 2015

Hroro \ \

69

JlononHuTenbHAs IUTEPATYPA

KyaunoB B. A. I'mapasnuka : yue6. mocodue njst By30B / Kynunos B.
A., Kapramos 9. M. - M. :Beicu. mk., 2007. - 199 c.

12

[Itepennuxt JI.B. 'mapasnuka - M.: Konoc, 2005

50

Kocoii B. /1. [Tocobue asnst 1ab0paTOpHBIX U MPAKTUYECKUX 3aHATHH TIO
kypcy "I'napasmuka”.- M.: JleJIu, 2007

12

KynunoB A. A. TexHuueckas rujipoMmexaHuka.- M.: MammHocTpoeHne
2008

I'mppasouka. B2 1. T. 1 .- M.: Akagemus, 2012

[\

I'mppasnuka. B2 1. T. 2 .- M.: Akagemusi, 2012

Mapon B. U I'mapasnrka aByx¢a3HbIX MOTOKOB B TPyOOIIPOBOIaX

[DnexTpoHHBI pecypc] : yueObHoe nmocodue. — DnexTpon.nan. — CIIO. :

Jlanb, 2012. — 249 ¢. — Pexum nocryna: http: // e.lanbook.
com/books/element.php?pll 1d=3189 — 3arun. ¢ sxpana. 2012

Kpectun, E.A. 3agauHuk no rujipaBivke ¢ IpUMEPaMH pacuyeToB
[SnexrponHslii pecype] : yaebHoe mocobue / E.A. Kpectun,g.E.
Kpectun. — Dnexrpon.gan. — CII6. : JIanp, 2014. — 320 c. — Pexum
nocryna: http://e.lanbook.com/books/element.php?pll id=50160 —




3ari. ¢ skpana. 2014

Hroro \

&3

Mertoanyeckoe odbecreueHmne

Cl'll/lpl/lZ[OHOB, B. K. I'mapaBauka: MeToAu4YeCKHe YKA3aHUs K BbINOJHEHUIO

J1200PATOPHBIX PA0OT JJisi 0AKAJTABPOB OYHOI0 M 32049HOr0 00y4eHus /

B. K.

CnnpuaoHos, JI. A. ITapmukoBa, A. M. CayueBckuii. — bpsinck: M31-Bo

bpsincknii FAY, 2018. - 64 c.

ITapmukoBa, JI. A. T'uapaBjnka: MeToaHuYeckne YKa3aHus K pemienunio 3aaay / J.

A. ITapmukoBa, A. M. CayueBckmii. - bpsanck: U3n-Bo bpsauckmii 'AY, 2018. - 50

C.

6.2. IlepeyeHb coBpeMeHHBIX NPodecCHOHANBHBIX 0a3 TaHHBIX,

HH(pOpMALMOHHBIX

CIIPABOYHBIX CHCTEM M pecypcoB HHGOPMALMOHHO-TeIeKOMMYHUKAIIMOHHON CeTH

"HHTepHer"
1. http://e.lanbook.com (DnekTponHas 6ubanoreunas cucrema «JIaHby)
2. http://rucont.ru (QuekTpoHHas OubmoTeka «PyKkoHT).

3. https://www.informio.ru/ (31eKTpoHHO-0MOIMOTEYHas cucTeMa «PykoHT»).

4. http://www.bibt.ru (bubanoTeka TEXHHYECKON JINTEPATYPEIL).

5. http://window.edu.ru (Eqguaoe okHO ocTyIa K 00pa3oBaTeabHBIM peCypcaM).

6. http://sbiblio.com (bubanoreka yueOHON M HAYYHOU JIUTEPATYPHI).
7. http://www.bibliotekar.ru (cripaBo4Hast ¥ TeXHUYECKas JUTEpaTypa
y4eOHBIX 3aBEACHUN).

AJI ydalquxcCs BBICIIHUX

8. https://www.book.ru/ (OnexTponnas oubnuoreunas cucreMa «KBOOK.RUy)
9. https://iprmedia.ru/ (OnexTpoHHas 6unbmuorednas cucrema «Au [Tu Op Menuay)

10. https://cntd.ru/ (Madopmarnmonnas cets «TexakcnepT»)
11. http://www.consultant.ru («KoncymnprantlLitocy)

6.3. IlepeyeHb NpPOrpaMMHOro odecrevdeHust

Kommnac 3D (cucrema aBromMaTu3up. npoekTupoBanus) (00HOBI. V18-
19) (50)

CyOnuIeH3nOHHBII
noroop NeMII-19-00205
ot 07.05.2019

APM WinMachine 17 (10)

JIMLIeH3UOHHBIN 10TOBOP
NedITO — 06/700/2020

MS Office std 2010

Horosop 14-0512 ot
25.05.2012

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Yuebnas ayoumopus ona npoeedenus yueonvix 3auamutl 1eKYuOHHO20
muna — 301 nekyuounas ayoumopusi.

Ocnosnoe o60opyoosanue u mexnuueckue cpeocmea o0yueHusn:
Cneyuanusuposannas medenv na 100 nocadounvix mecm, 00cKa
HacmenHas, kageopa, pabouee mecmo npenooasameis,
Xapaxmepucmuxa ayoumopuu: 6u0eonpoekyuoHHoe 060pyoosanue OJis
npeseHmayutl, cpeocmed 38YK080CHPOU3BEOeHUs, 8bIX00 8 TOKANbHYIO
cemv u Unmepnem., komnviomep.

JIuyenzuonnoe npozpammnoe odecnevenue:

1. OC WindowsXP, 7, 10 ([locoeop 06-0512 om 14.05.2012). Cpoxk
oelicmeust 1uyeH3uu — 6ecCpoyHo.

2. Ogpucnwvni naxem MS Olfficestd 2010 ([Jocosop 14-0512 om
25.05.2012). Cpok oeticmaus auyen3uu — 6eccpoyHo. 10
C60000HO pacnpocmpansemoe npocpammuoe obecnevenue: Web-
opaysep — Internet Explorer, Google Chrome, Yandex opaysep . Cpox

243365, bpanckas
obnacme, Bvizonuuckuil
\pauioHn, c. Kokuno, yn.
Cosemckas, 0.25




oelicmeust AuYeH3uu — 6ecCpoyHo.

Yuebnas ayoumopuu ons nposedenus 1a60pamopHuix 3ausamuil, s npo8edeHUs 243365, bpsHckas 061acTsb,
2PYNNOGBIX U UHOUBUOYATLHBIX KOHCYIbMAYUll, MeKyuje20 KOHmpos u BhIroHuuCKuMii paiio, c.
npomesicymouroti ammecmayuu kopnyc 3 ayoumopus 108 Koxkwuno, yn. CoBerckas

b . 9
Cneyuanuzuposannas mebeis Ha 24 nocadounvix mecm, 00cka Hacmenuas, paboyee 1.2B; (Yue6Ho-

mecmo npenoc)aeameﬂﬂ.

J1abopaTopHEIi Kopiryc Ne3
Xapakmepucmuka.7a60pamopuu: p p p y )

3-108

Manwiil 2udpagauyeckuii 10moxK

Yuebnas ayoumopuu 0ns npogedenus 1a60pamopHvix 3aHsmul, O0Jist nPOGedeHUs 243365, bpsiHckas 0051acTh,
2PYNNOGBIX U UHOUBUOYATLHBIX KOHCYIbMAYUll, MeKyuje20 KOHmpos u BHITOHHUCKHIT paiioH, c.
npomedcymounou ammecmayuu kopnyc 3 ayoumopus 213 KokuHo, yi. CoBetckas,
Cneyuanuzuposannasn medenv na 20 nocadounvix mecm, 00CKa HACMeHHas1, paboyee 1.2B; (Yue6Ho-

Mecmo npenodasamens.
Xapaxmepucmuxa n1abopamopuu:
T'uoponacoc suxpegoii
Tuopompancgopmamop JAT-75
Hacoc K 20/30

Hacoc K30/30

Hacoc HIIIH-600

Hacoc pyunoii nopunesoii
Cmeno «I'uopoyununopvi»
Cmeno «Ob6vémmubie HacOCbLy
Cmenowi

Cmon n1abopamopuwiil
Yuusepcanvuwiii cuopasruueckuii cmeno

nabopaTopHEIi Kopiryc Ne3)

8. OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA JIA JIUNI]
C O'PAHUYEHHBIMHU BO3MOKHOCTAMMU 31O0POBbA U HHBAJIM0OB

® IS CIICIIBIX U CIIa0OBUIAIINX:
- nexuud Oo(OpPMISIIOTCS B BHJE OJEKTPOHHOTO JIOKYMEHTA, MJOCTYITHOTO C MOMOIIBIO
KOMIIbIOTEPA CO CHELMATN3UPOBAHHBIM IIPOIPAMMHBIM 00€CIIEUEHUEM;
- MUCbMEHHBIE 3a/1aHUS BBIIOJHAIOTCA Ha KOMIIBIOTEPE CO CIIELNATIN3UPOBAHHBIM IPOTPaMMHBIM
o0ecreyeHneM, UM MOTYT ObITh 3aMEHEHBI YCTHBIM OTBETOM;
- o0ecrieunBaeTCs MHAUBHUIyalIbHOE paBHOMEpHOE ocBerieHne He Mmeree 300 Jrokce;
- A4 BBIIOJHEHHUS 3aJaHusl IpU HEOOXOJUMOCTH HPEAOCTABIAETCS yBEIMUYMBAIOIIEE
YCTPOHCTBO; BO3MOXHO TAaK)K€ MCIIOJIb30BaHUE COOCTBEHHBIX YBEIMYUBAIOIIUX YCTPOUCTB,;
- IUCbMEHHBIE 33JaHHs OPOPMIIAIOTCS YBEJIIMYEHHBIM HIPUDTOM;
- 9K3aMEH M 3a4éT MPOBOJATCA B YCTHOM (hOpMe WM BBIMOJHAIOTCS B MUCBMEHHOH (opme Ha
KOMIIBIOTEPE.

® Ui TIYXHX U cIa0O0CITBIIIANTHX:
- Jekuuu O(GOPMISAIOTCS B BHJAE DSJICKTPOHHOTO JOKYMEHTa, JMOO MpenocTaBiseTcs
3BYKOYCHJIMBAIOIAs alapaTrypa HHAUBUAYAIBHOTO MOJIb30BaHUS;
- IMCHbMEHHBIE 33aJJaHMsI BBIMOIHAIOTCS Ha KOMIIBIOTEpPE B MMCbMEHHOM (hopme;
- 3K3aM€H U 3a4€T MPOBOAATCS B MMCBMEHHOM (pOpME Ha KOMIBIOTEPE; BOZMOKHO IPOBEICHHE B
dbopMe TecTUpOBaHHSI.

e JUIs JIUL C HAPYIIEHUSMU ONOPHO-IBUIaTEJIBHOTO anrapara:
- Jexuuu O(OPMIISIIOTCS B BHJE DJEKTPOHHOIO JIOKYMEHTa, JOCTYIHOIO € IOMOILBIO
KOMITBIOTEpA CO CHEIMATN3UPOBAHHBIM ITPOIPAMMHBIM 00€CIICUeHUEM;
- IMCbMEHHBIC 3a/1aHU BBIIOJIHAIOTCA Ha KOMIIBIOTEPE CO CIIENNATN3UPOBAHHBIM IPOTPaMMHBIM
oOecreucHuEM;
- 3K3aMEH M 3a4€T NPOBOJATCA B YCTHOM (hOpME WIN BBINOJHAIOTCS B MUCBMEHHOH (opme Ha
KOMIIBIOTEPE.
[Tpu HEOOXOIUMOCTH MpeyCMaTpUBAETCS YBEITUUYEHUE BPEMEHHU 1JIs1 TIOATOTOBKH OTBETA.
[Iponienypa mpoBeneHHUs MPOMEKYTOUYHON aTTeCTallMH JUIs oOydardilinXcsi yCTaHABIMBACTCS C
y4€TOM MX MHJIUBUAYAIBHBIX MCUXO(PU3MUECKUX OCOOEHHOCTEH. IIpoMexyTouHas arrecTarus
MOYKET MPOBOAMUTHCS B HECKOJIBKO JTAIIOB.




[Ipn mpoBeaeHWHM TPOIEIYpPHl OLIEHWBAHUS PE3YJABTaTOB OOYYCHHS TIpeayCMaTpuBaeTCs
UCIIOJIb30BAaHME TEXHUYECKUX CPEACTB, HEOOXONMMBIX B CBSI3U C WHIUMBUIYaJIbHBIMU
OCOOCHHOCTSAMU OOYYarOIIMXCS. DTU CPEACTBA MOTYT OBITh MPENOCTABICHBI YHUBEPCHUTETOM,
WJIM MOTYT HCIIOJIb30BAThCSl COOCTBEHHBIE TEXHUYECKUE CPEICTBA.
[IpoBeneHmne mpoleaypsl OLIEHUBAHUS PE3yIbTaTOB OOYUYEHHS JOIMYCKAETCS C MCIOIh30BAHHEM
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHHA.
ObecneunBaeTcss AOCTYN K HMH(OpPMAIMOHHBIM M OuOnHorpadguueckuM pecypcam B CETH
WuTepHer s kaxxaoro oOywaromierocsi B ¢GopMax, aJanTHPOBAHHBIX K OTPAaHUYECHUSIM MX
3I0POBbS U BOCTIPUATHSI HH(POPMAITUH:
o JUTSL CTIETIBIX M CTTa00BUISIINX
- B Ie4aTHOU (popMe YBEIIMYEHHBIM MIPUPTOM;
- B popMe 3JEKTPOHHOTO TIOKYMEHTA;
- B popme ayamnodaiina.
o JUISL TIIYXUX U CITa00CbIIIAIIUX
- B IeyaTHou opme;
- B opMe 3IEKTPOHHOTO IOKYMEHTA.
o JUTsl 00YYaroIIUXCsl C HAPYLIIEHUSIMU OIOPHO-/IBUTaTeNIbHOTO afrmapara:
- B Ie4aTHou popme;
- B opMe SIEKTPOHHOTO TOKYMEHTA;
- B popme ayauodaiina.
Y4eOHblE ayIUTOpUU IJIE BCEX BHJIOB KOHTAKTHOM M CaMOCTOSTEIBHON pabOThI, HaydHas
OMOJIMOTEKa W WHBIE TIOMEIICHHsS JIsi OOYYEHHUs OCHAIICHBI CIIEIUATBLHBIM O00OpYJOBAaHUEM W
y4eOHBIMU MECTaMH C TEXHHYECKUMHU CPEJICTBAMU O0yUCHUSI:
o JUTSL CTICTIBIX M CTTa00BUISIINX
- DIIEKTPOHHO-ONTHYECKOE YCTPOMCTBO AocTymna K nHpopManmu A1 i ¢ OB3 npennasHaueHo
JUTSL YTSHUS ¥ IPOCMOTPa U300paKESHHI JTIOIbMU C OCJIA0JICHHBIM 3PCHHUEM.
- CHeLMATU3UPOBAHHBIN TPOrPAMMHO-TEXHUUECKUNM KOMILJIEKC JUIsl CJIa0OBUIALIUX. (ayIUTOpUS
1-203)
o JUTSL TIIYXUX U CITa00CIbIIIAIIIX
- ABTOMATHU3MPOBAaHHBIM pabOYUM MECTOM MJisf JIIOJIed C HapylleHHeM ciyXxa u
C71a00CIIBIIIAIINX;
- aKyCTUYECKUI YCUIIMTEb U KOJIOHKHU;
- HHJIUBUTyaTbHbIC CUCTEMBI YCUIICHUS 3BYKa
«ELEGANT-R» npuemHuk 1-cropoHHel cBsi3u B Auamna3zone 863-865 Ml
«ELEGANT-T» nepenaruuk
«Easy speak» - mHAyKIMOHHas NeTJd B IUIACTUKOBOM OIUIETKE Juisi O0eCIpOBOAHOIO
MOJIKJIFOUEHUST yCTPOUCTBA K CIIYXOBOMY aIllapary CIa0OCIbIIIAIIETO
Muxkpodon nermmunsiii (863-865 MI'tr), Hengda
MuxkpogoH ¢ oronoBseMm (863-865 MI'n)
- TPYIIIOBBIE CUCTEMbI YCUJICHUS 3ByKa
-ITopraTuBHast ycTaHOBKa OECPOBOAHOM nepenaun HHPOPMALIUH .
o JUTsl 00YYaroIIUXCsl C HAPYLIEHUSIMU ONOPHO-/IBUTaTeNIbHOTO afrmapara:
- IEPEABUKHBIMU, PETYIIUPYEMBIMU dproHoMudeckumu napramu CHU-1;
- KOMITBIOTEPHOUW TEXHHUKOW CO CIIEeUaTbHBIM TPOrPAMMHBIM 00ECIICYCHHEM.
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Hpuaoxenne 1

®OH/JA ONEHOYHbBIX CPEACTB
10 AUCLUILUINHE

I'mapaBjauka

1. HIACHHOPT ®OHJA OIIEHOYHBIX CPEJICTB
Hanpasnenue noarotoBku: 35.03.06 ArponHkeHepus
[Tpodunp TexHUYECKHnEe CUCTEMBI B arpoOU3HECe

Jucuumnnuaa: ['mapaBivka
dopma IMPOMEKYTOUYHOU aTTECTALIMU: IK3AMEH 3,

2. IEPEYEHb ®OPMUPYEMBIX KOMIIETEHIIMU U DTAIIBI X
®OPMHUPOBAHUA

2.1. Komnerenuny, 3akpeniénnbie 3a qucuunimnnoin OITOIT BO.

Nzyuyenne nucuuiuimabl «l WapaBiuKa» HaANpaBieHO Ha (OPMUPOBAHUU
CIEAYIOIMNX KOMIIETECHIINM:

OIIK-1 Choocoben pemars TUHOOBBIE 33aJayd  NMPOQPECCHOHATBHON
NEATEIbHOCTH Ha OCHOBE 3HAHUM OCHOBHBIX 3aKOHOB MaT€MaTHYECKHX,
€CTECTBEHHOHAYYHBIX U OOLIENpO(ECCUOHAIBHBIX AUCLUUIUIMH C IPUMEHEHUEM
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI

2.2. IIpouecc popmupoBaHMsi MHANKATOPOB MO AucHUILInHe «['mapaBianka

pa;;:_;na HaumenoBanue pazaena 3.1 | V.1 | H1

1 Paznenl I'mopocraruka + + +

Pazpnen 2. I'uapoaunaMuka + + +

3. Pasnen 3. I'mppoManuHe + + +
Coxpaienue:

3. - 3HaHue; Y. - ymenue; H. - HaBbIKH.
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2.3. CTpykTypa KOMIeTEeHIIMIA M0 Jucuuminie «'mapaBiauka

2.3. CTpyKTypa KOMIeTeHuuii mo gucuuminne «CuapaBianka»

OIIK-1 CriocobeH pemaTh THUIOBBIE 3ada4yd MPOGEeCCUOHATLHONW JESATEILHOCTH Ha

OCHOBE 3HAHWA OCHOBHBIX 3aKOHOB MAaTEMaTHYECKHUX,
obmenpodeccuoHanbHbIX

TUCIHUAIIINH

KOMMYHHKAIIMOHHBIX TEXHOJIOTHH

C IMPUMCHCHUCM

€CTECTBCHHOHAYYHBIX U
nH(pOpMaIIMOHHO-

3Hath (3.1) Ywmers (Y.1) Bnagers (H.1)
CHOCOOHOCTHIO
UCIIOJIb30BATh

UCIIOJIb30BaTh
OCHOBHBIE 3HAHUS

3HAHUSA
3aKOHBI OCHOBHBIX

OCHOBHBIX
MaTeMaTHYECKHX 3aKOHOB

3aKOHOB JlaGopaTopHsble
u ectecTBeHHbIX | Jleknuu | maremarnueckux | JlabopatopHbie

MaTeMaTU4YeCKuX | paboThI
HayK s pa3enoB | U €CTECTBEHHBIX | pa3menoB No 1,

Y €CTECTBEHHBIX | pasmenoB Ne 1,
peleHus Ne 1, 2, 3 | Hayk miist 2,3

HayK JJId 2,3
CTaHJIaPTHBIX pelieHus

pelIeHus
3aJa4 B CTaHJIapPTHBIX

CTaH/IapTHBIX
arpouHKEHEPUH 3a/a4 B

3a/1a4 B

arpouH>KEHEPUU
arpoOMHKEHEPHUH

3.MMOKA3ATEJM, KPUTEPUU OLITEHKA KOMIETEHIIU U
THUIIOBBIE KOHTPOJIbBHBIE 3AJTAHUA

IIpomexxyTouHas atTecTalusl CTyIEHTOB MO AucuUIiuHe «[ uapaBiIvKa) MPOBOJUTCS B COOTBETCTBHUU C
VYcraBom YuuBepcutera, [lonokeHneM o (opme, MEPUOIUUHOCTH U IMOPSIKE TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH M TMPOMEXKYTOYHONW aTTeCTallud OOYyYaroIIUXCs.
quctiiuHe «[ uapaBinkay MPOBOJUTCS B COOTBETCTBUM C YYEOHBIM IUIAHOM B 5 cemecTpe B (opme
JK3aMeHa 1Mo oyHOU (popme oOyueHus v Ha 3 Kypce B (opMe dK3aMeHa 0 3a09HOM QopMe OO0yUCHHS.
CryneHThl JIOMyCKaeTcsl K SK3aMEHy IO IUCIUILIMHE B CIIy4ae BBINOJHEHHS MM Y4eOHOro IUiaHa TI0
JUCIWILINHE: BBHITIOJTHEHUS BCEX 3aJIaHUN M MEPONPUSTHHA, MPEAYCMOTPEHHBIX paboueil mporpammon

JAUCIUIIINHEIL.

IIpoMexyTouHass arTecTanus IO

OneHka 3HAaHWW CTyJeHTa Ha DJK3aMeHe HOCHUT KOMIUIEKCHBIA XapakTep, SBIAeTCSd OalIbHOW U
OTIpEeETISIETCS €ro:

- OTBETOM Ha PK3aMEHE
- pe3yabTaTaMu aBTOMAaTHU3UPOBAHHOT'O TECTUPOBAHMS 3HAHUSI OCHOBHBIX MOHSATUH;

- aKTUBHO# paboTOM Ha JTab0PATOPHBIX 3AHATHSIX.

3HaHI/I}I, YMCHH:, HABbIKHM CTYACHTA HA 3K3aMCHC OLICHHBAIOTCA OLCHKAMM:
LOMAUHHO» , KXOPOULO Y, «ydoefzemeopumefzbﬂo», «Heydoefzemeopumeﬂbﬂo».

IIpumep onleHMBAHUSA CTYIEHTA HA IK3aMeHe M0 JUCHUILINHE
«'mapaBauka»
3HaHUS, YMEHHUS, HABBIKM CTYJEHTA HA 5K3aMEHE OILICHUBAIOTCA OICHKAMHU:

LKOMaUYHO»

13-15,

«xopouto» -

10-12,

14

«y0087IEMBOPUMENILHOY -

7-9,




«neyoosnemeopumenvioy - 0. QOyenusanue cmyoenma HaA IK3AMeHE NO
oucyuniune «Jletau MallMH © OCHOBBI KOHCTPYUPOBAHMS, IOJBEMHO-
TPAHCIIOPTHBIE MALLIUHBD».

OneHuBaHMe CTYICHTa HAa dK3aMeHe (3aueTe)

Ounenka Baniabl TpeOoBaHusA K 3HAHUIM

- CryneHT CcBOOOJHO CHpABISIETCS C PEIICHUEM
[MPAKTUYECKUX 3aJa4, IPUYEM HE 3aTpyIHAETCS C
pELIEHUEM NPH BUJIOM3MEHEHUM 3aJaHUM, MPABHIBHO
00OCHOBBIBAET MPHUHSITOE PEIICHUE, INTYOOKO U MPOYHO
YCBOWJI IIPOTrpaMMHBIM MaTepuai, HCYEPIIbIBAOIIE,
[1OCJIEIOBATEIbHO, YETKO M JIOTUYECKH CTPOMHO €ro
M3JIaraéT Ha SK3aMEHE, YMEET TECHO YBA3bIBaTh
TEOPUIO C MPAKTUKOM.

- CryneHT CcBOOOJHO CHpABISIETCS C PEIICHUEM
NPAaKTUYECKUX 3aJlady, NPUYEM HE 3aTpyIHSETCA C
pPELICHUEM NPU BUAOM3MEHEHUH 3aJaHUM, MTPABHIIBHO
14 00OCHOBBIBAET TMPHUHATOE pEUICHUE, TBEPJO 3HAET
MaTepuall, TpaMOTHO U MO CYIIECTBY M3JIaraeT €ro, He
NIOIyCKasl CYIIECTBEHHBIX HETOYHOCTEW B OTBETE HA
BOITPOCHI.

- CTyJIEHT CIpaBJsE€TCS C PEIICHUEM MPAKTHYECKUX
3a/1a4, NPUYEM HE 3aTPYIAHSETCA C PELIEHUEM IIpH
BUJIOM3MEHEHUH 33JaHUM, IIPH 3TOM MIPH 0OOCHOBAHUY
13 [TPUHATOTO pelmeHus MOTYT BCTPEUYATHCS]
HE3HAYUTEIbHBIE HETOUHOCTH, TBEPAO 3HAET MATEpHAIL,
[PAMOTHO U MO CYIIECTBY H3JaraeT €ro, He AOIyCKas
CYLIECTBEHHBIX HETOYHOCTEN B OTBETE HA BONPOCHI.

- CTyAEHT CHpaBIIAETCS C PEUIEHUEM MPAKTUYECKUX
3a7a4, OJHAKO BUJOM3MEHEHHE 3aJaHul MOTYT
BbI3BaTh ~ HEKOTOPOE  3aTpyJHEHHE,  IMPaBHIBHO
12 00OCHOBBIBAET TMPHUHATOE pEIICHUE, TBEPIO 3HACT|
MaTepuall, FPAMOTHO U MO CYIIECTBY M3JIaraeTr €ro, He
NIOITyCKasl CYLIECTBEHHBIX HETOYHOCTEW B OTBETE HA
BOITPOCHI.

- CTyAE€HT CHpaBIIAETCS C PEUIEHUEM MPAKTUYECKUX
«XOPOUIOY 3a71a4, OJHAKO BHUJOU3MEHCHHE 3aJaHUl MOTYT
BbI3BATh HEKOTOPOE 3aTPyJHEHHE, NpPU ITOM IIpH
11 000CHOBAaHUU MPUHATOTO PEIIEHUS MOTYT BCTPEUAThCS
HE3HAYUTEIbHBIE HETOUHOCTH, TBEPAO 3HAET MAaTEpUAIL,
[PAMOTHO U MO CYIIECTBY H3JaraeT €ro, He AOIyCKas
CYLIECTBEHHBIX HETOYHOCTEN B OTBETE HA BONPOCHI.

- CTyJIEHT CIpaBJsETCS C PEIICHUEM MPAKTHYECKUX
10 3a/a4, OJHAKO BHUJIOM3MEHEHHE 3aJaHUi  MOTYT
BbI3BaTh HEKOTOPOE 3aTPyJHEHHE, IpPU 3TOM IpH

15
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000CHOBaHUU IMPUHATOI'O PCUHICHUA MOT'YT BCTPCUATHCS
HC3HAYUTCIIbHBIC HCTOYHOCTH, B OCHOBHOM 3HACT]
MaTcpuall, IIpu 9TOM MOI'yT BCTPCUATHCA
HC3HAYUTCIbHBIC HCTOYHOCTH B OTBETC Ha BOIIPOCHI.

- CTyneHT C TpyIOM CHpABISIETCS C PEIICHUEM
[MPAKTUYECKHUX 3a/1ad, TEOPETUYECKH MaTepHall IpH
STOM MOXKET TIPaMOTHO H3JIOXKUTh, HE JOIyCKas
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOCHI.

«y0081eme0

pu
meJjlbHO»

- CryneHT ¢ OOJBIIMM TPYAOM CIIPABISIETCS C
pELICHHEM NPAKTUYECKUX 3a1ad, TEOPETUYECKUU
MaTepuall IpU 3TOM MOXKET I'PAMOTHO H3JIOXKUTbH, HE
NIOIIyCKasl CYILECTBEHHBIX HETOYHOCTEH B OTBETEC HA
BOIIPOCHI.

- Crygent ¢ OONBIIUM TPYIOM CIpaBISETCS C
pElIeHMEeM MPAKTHYECKUX 3a/]ady, TEeOpPETUUYECKUU
MaTepuall MpU 3TOM U3JAraeTcsi C CYUIECTBEHHBIMU
HETOYHOCTSIMH.

«Heyo0e1ems
Op UMEeNbHO»

- CTyneHT He 3HaeT, KaK pelarh MNPaKTHYECKHE
3aJa4d,  HECMOTps  Ha  HEKOTOpOE  3HAaHUE

TCOPCTUICCKOIO MaTCpHrajia.

3.1. Oyenounwvie cpedcmea 0711 NPOBEOCHUA NPOMENCYMOYUHOU ammecmayuu
OUCUUNIUHDL

Kapra oueHO4YHBIX cpeAcTB MPOMEKYTOYHOM aTTeCcTAlMU JUCHUIJIMHBI, IPOBOAUMOI B

¢opme 3x3amena

Ne Paznen
/1 JTUCIIAILINHBI

KonTponupyemble nugakTHIecKue
€MHULIBI (TEMBI, BOIIPOCHI)

KonTponupyembie
KOMIETEHLIUU

Onenounoe
CPEICTBO
(Ne
BOIMpPOCa)

1 [Pazmen
IT'uapocraTrka

OcHOBHBIE (PU3NYECKHE XAPAKTEPUCTUKH
1 CBOIMCTBA KUIKOCTH

OCHOBHOE ypaBHEHHE TUIPOCTATUKHU
CuJjia TaBJICHUS KUIKOCTH Ha IUIOCKHE
MOBEPXHOCTHU

CuJjia TaBJaCHUS KUIKOCTH Ha
KPUBOJUHEHHBIE TOBEPXHOCTH

3akoH Apxumena. [1naBanue ten

OIIK-1

Bomnpoc na
HK3aMEHe

1-11

2 [Pazgen
['uponnHamuka

[\

Bunsl ABMKeHHS KUAKOCTH. Pacxonm u
CpEIHSS CKOPOCTh

YpaBHeHue bepnyiu

PexuMBI IBHOKSHUS JKUIKOCTH

[loTepn Hamopa NOpW yCTaHOBUBIIEMCS
NBIDKSHUH JKHUJIKOCTH

MecTHEIC TUIPABINYECKUE

COIIPOTUBJICHUA

OIIK-1

Bonpoc nHa
HK3aMEHe
12-41




lcredeHne JKHAKOCTH U3 OTBEPCTHH,
HACaJKOB U KOPOTKUX TPyO
'YcTaHoBHBILIEECS HAMOPHOE JBUKEHHE
PKUJAKOCTH B THUAPABINYECKH JITMHHBIX
TpyOOIIPOBOIAX

[loTrepu Hamopa m0OpW  HEOPEPHIBHOM]
pasaye 1o myTd. PacyeTHsli pacxon
HeycranoBuBiieecs 1BHKEHHUE KUIKOCTH.

['mapaBnuueckui ynap
3 [Pa3nmen 3|OCHOBBI TEOPHH JIOTIACTHBIX HACOCOB OIIK-4 Bonpoc Ha
[ 'MapoMaIInHbI OKCIUTyaTallHOHHBIE PACYEThI JIONACTHBIX DK3aMeHe
HacoCOB 42-50
BuxpeBsbie u CTpyiiHbIE HACOCHI
IlepeyeHb BOPOCOB K 3K3aMeHy O AucuMIinHe ['uapaBivka
1. OcHoBHBIE (pU3UYECKIE CBONCTBA JKUIKOCTEH, 0COOBIC COCTOSTHUS KUIKOCTH. PeanbHbie 1
UJeaNbHbIE KUIKOCTH.
2. Cuibl, I€UCTBYIOIINE B KUJIKOCTH, TUAPOCTATUUECKOE JIaBJICHUE U €r0 CBOMCTBA.
3. Jluddepennuansubie ypaBHEHUs paBHOBeCH XuaKocTH (Y paBHeHus Ditnepa). Beieo.
4. OcHOBHOE ypaBHEHHUE T'MAPOCTATUKHU. BriBO.
5. TloHsTHE O MBE30METPUYECKON BBICOTE, MHE3OMETPUUECKOM U THIPOCTATUYECKOM HAmopax.
Bakyym, BakyymeTpuueckas BbICOTA.
6. 3akod [lackays u ero npakTUYeCKOEe MPUMEHEHHUE.
7. CyMmMapHO€ rupOoCTaTUYECKOe JaBJICHUE Ha TUIOCKUE CTeHKU. BbIBOSI.
8. llentp naBnenus. BeiBo.
9. JlaBneHue Ha IHO COCYJa, THAPOCTATHUYECKUHN NTAapaioOKC, SMIOPHI THIPOCTATUUECKOTO
JIABJICHUS.
10. JlaBneHue )KuAKOCTH Ha KPUBOJMHENHBIE IOBEPXHOCTHU. BBIBO.
11. 3akon Apxumena, OCHOBBI TEOPUH TJIaBAHUS TEJ, OCTOMYHUBOCTH IIJIABAIOIIETO TeJA.
12. OcHOBHBIE MOHATHS TUIPOIUHAMUKY (33124l TUJIPOIMHAMUKH, BUJIbI IBHXKEHUS )KUIKOCTH
U T.J.)
13. YpaBHeHUE HEPA3PBIBHOCTH JBIIKYILEHCS KUIKOCTH (TIOTYICHHE)
14. YpaBuenue bepHymu 1u1st 31eMEHTapHON CTPYHKH HI€aTbHOM KUIKOCTH (BBIBOJ).
15. l'eomerpuueckuii u puznyeckuii cMbICH ypaBHeHHs bepHyn.
16. YpaBuenue bepHyiu y1st 31eMEHTapHON CTPYHKH U IMTOTOKA PEATbHON KUAKOCTH (MX
MIOJIyYEHUE)
17. Ilpumenenne ypaBHeHUs bepHyIun 71 MpakTUYECKUX 1EJIeH Ha MPUMEpPE pacxoaomepa
Bentyppu.
18. [IBa pexxuma ABUKEHHS BSI3KOU KUIAKOCTH, YACIIO PEeiiHOIIb/ICA U KPUTHYECKAS CKOPOCTb.
3aBUCHUMOCTD MTOTEPH HAMOPA OT PEKUMOB JABUKEHUS KUIAKOCTH.
19. Buapl ruipaBiIMdecKuX COMNPOTUBICHUN U TTOTEPh HANlOpa, METOJAMKA ONPEICTICHUS
K03 pHIIEeHTa MECTHOTO COTIPOTUBJICHHUS B JIAOOPATOPHUH.
20. OcHOBHOE ypaBHEHUE PAaBHOMEPHOTO ABMKEHUS. BbIBOI.




21.

22.
23.
24.
25.

26.
27.

28.
29.

30.
31.
32.
33.

34.
. [Tomyuenune pacxoaHOM U CKOPOCTHOM XapaKTEPUCTHUK JIJIsl TPYO M KaHAJIOB.
36.
37.
38.
39.
40.
. Kananel cenbckoxo034iCTBEHHOr0 Ha3HauUeHUs, UX Kiaccuukanus. OCHOBHbIE 3aBUCUMOCTHU

35

41

42.

43.
44,
45.

46.
47.
48.

49.
50.

Pacnpenenenue ckopocTel 1o ;KMBOMY CEYEHUIO IIPU JJaAMUHAPHOM JIBUKEHHUHU JKUKOCTEH.
Brisos.

[Torepu no qyMHE NpU JJTaMUHAPHOM pexuMe. BeiBo.

CxopocTy ABUKEHUS KUAKOCTU MIPU TYPOYJIECHTHOM PEKUME.

[ToHsITHE O TUAPABINYECKH TTAJAKHX U IIEPOXOBATHIX TPyOax.

[ToTepu mo pymHE npu TypOyJIeHTHOM pexxkume, popmyna Beticbaxa-/lapcu. Beiso.
DopMyIBI TS OIPECIICHUS BETUYHHBI A (MOXKHO TOJIb30BATHCS JICKITUSMHU ).

®opwmyina [le3u. Boioa. Onpenenenne Bennynnbl C.

MecTHbIe IOTEpH, OIpeaesieHre KodQPUIMEHTa MECTHOTO cOonpoTUBIeHU. [IpuHimn
CJIOKEHHSI TOTEPh Haropa, K03()PUIMEHT CONMPOTUBIIEHUS CUCTEMBI.

Knaccudukanust oTBEpCTUH U OCHOBHBIC XapAaKTEPUCTUKH UCTCUCHHUSI JKUIKOCTH.
HcTeuenue )kUIKOCTH Yepe3 He3aTOIIEHHbIE OTBEPCTHUS B TOHKOM cTeHke. (BbiBox hopmybl
s Vi Q)

Hctedenne »XKuIKOCTH Yepe3 3aTOIUIEHHOE OTBEPCTUE B TOHKOM CTEHKE. BBIBOSI.

Hacanxu. Kmaccudukarms u o6nacts npuMmenenus. Pacuer Hacaakos

Hctedenne XuaKoCTH IpHU IEpEMEHHOM Hanope. BeiBos.

Knaccudukanus tpyborpoBosos. [locnenoBaTensHoe U MapajuieIbHOE COCTUHEHNE
TpyOOIIPOBOIOB.

[Tonydenue nepBoii U BTOPOM BOJAOIIPOBOTHBIX (GOPMYIL.

Pacuer KOpOTKHMX MPOCTHIX TPYOOIIPOBOIOB HA IIPUMEPE UCTEUECHUS JKUIKOCTH IO/ YPOBEHb.
PacueT KOpOTKHX MPOCTBIX TPYOOIPOBOJOB Ha MPUMEPE UCTEUEHUs B aTMochepy.

Pacuer cudonos.

Pacuet TpybomnpoBo/ia B cirydae pacxoja, IEpeMEHHOr0 10 JJIMHE TpyOonpoBoaa.
I'unpaBnuueckuit yaap B Tpyoax.

IpY TUIPABIMYECKOM pacyeTe TpanenenaabHbIX KaHaJIoB.
Haznauenue u knaccudukanus rujipaBinueckux MamuH. OCHOBHBIE TOHATHS,
IpUMEHsIeMbIe B TEOPHH HACOCOB U APYT'HX BOJONOABEMHBIX MAIIIKH.

Knaccudukanus u npuHIUN AeHCTBUS HEHTPOOESKHBIX HACOCOB.

OcHOBHOE ypaBHEHHE IIEHTPOOEKHOT0 Hacoca. BeiBos.

®dopma JomacTel U ee BIMSHHE HAa BEIMUYMHY HANlopa Hacoca. 3aBUCUMOCTh pabOThI
LIEHTPOOEKHOTO HAacoca OT yucia 06opoToB. PaboTa Hacoca Ha TpyOonpoBoa, pabodas
TOYKa Hacoca.

CoBMecTHas (MapajijiesibHas U oclieAoBaTenbHast) paboTa EeHTPOOESKHBIX HACOCOB.
Br16op Tuma u Mmapku Hacoca, 3kcruryaranusi HacocoB.(OcobenHo tuma D1IB)
Omnpenenenue CpeaAHECYTOUHOT0, MAKCUMAILHOT'O CYTOYHOT'O, YACOBOT'O U CEKYHTHOTO
noTpedIeHUs! BOJIbI, HOPMBI M PEKUMbI BOJIONOTPEOICHUS.

Tumnbl TpyO 1 cIOCOOBI MX COSAMHEHUS. ApMaTypa BOJOIPOBOIHON CETH.

HcTouHuKkH C.-X. BOJOCHA0KEHUS, TPeOOBaHUS, IPEABSABISEMbIE K KAU€CTBY BOJIBI.
OCHOBHBIE CXEMBbI BOJIOCHA0KEHHUSI.
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3.2. OueHo4YHbIe CPeACTBA /sl IPOBe/IeHUs TEKYIero KOHTPOJIsi 3HAHUH 110 JMCHUILIHHE

Kapra oneHo4HBIX CpeCcTB TeKyLIero KOHTPOJIsA 3HAHMI 10 JUCHHUILIMHE

Paznen
IUCIAIIINHBI

KonTponupyemblie nuaakTuueckue
€IMHHULBI (TEMBI, BOTIPOCHI)

KonTponupyemst
€ KOMIETEeHIUU

[pyrue oneHouHbIE
CpeICcTBa

BU/I KOJ-BO

Paznen 1
[ 'mapocratuka

OcCHOBHBIE (U3NYECKHE XaPAKTEPUCTUKU
1 CBOMCTBA JKUIKOCTHU

OCHOBHOE ypaBHEHHUE TUIPOCTATHKU
Cuna 1aBiIeHUs )KUIKOCTH Ha IJIOCKHE
[MOBEPXHOCTU

Cuna 1aBiIeHUs )KUIKOCTH Ha
KPUBOJIMHENHBIE TOBEPXHOCTU

3akoH Apxumena. [lnaBanue Ten

OIIK 1

JlaGoparopna 6
st paboTa
Nel,2 ,3,4,5,6

Pasnen 2
[ 'maponrnHamMu
Ka

Bunnl aBHMOKEHHS JKHUIKOCTH. Pacxonx u
CpEIHsIsI CKOPOCTh

YpaBHenue bepnyiin

PexrMbl ABUKEHUS KUIKOCTH

[loTepy Hamopa mnpH YCTaHOBHUBIIEMCS
NBUYKEHUU JKUJIKOCTU

MecTHbIE TUAPABINYECKUE
COMPOTHUBIICHUS

Vcreuenne JKUIKOCTM U3 OTBEPCTHUH,
HACA/IKOB U KOPOTKHX TPyO
YcraHoBUBILIEECS HAMOPHOE JBHKEHUE
PKUJKOCTH B THAPABIWYECKH JJIMHHBIX
TpyOOIpoBOIaX

[lorepy Hamopa TmpU HENPEPHIBHOM
pazgade no mytu. PacueTHbiiipacxon
HeycranoBusieecs JIBUKEHHE
PKUJIKOCTH. | MapaBIrdecKuil yuap

OIIK 1

[pyrue oneHouHBIE
CpeJICTBa

JlaGopatop 8
HasAa
pabotaNe
7,8,9,10,11,
12,13,14

Paznen 3
T'uapomantuHbl

OCHOBEI TCOpPHHU JIOMACTHBIX HACOCOB
9KCHJ’IyaTaHI/IOHHBIC PACUYCTHI JIOITACTHBIX

OIK-1,
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Jlpyrue olieHOYHbIe
CpelcTBa




HAcoCOB JlaGop
Buxpesble U CTpyHHBIE HACOCHI aTopHa
A
pabora
Ne
15,16

KOJII-BO
OTUYETOB
2

TecToBbBIE 321aHUA TEKYLIEro KOHTPOJISI 3HAHUM CTYACHTOB
Pazgen I'mapocraruka.

1. Kak Ha3bIBatOTCS pa3enbl, HA KOTOPbIE JEIUTCS TUIpaBInKa?

a) TUAPOCTATHKA U THAPOMEXaHUKa;
0) ruagpoMexaHuKa M THIPOINHAMHUKA;
B) THIPOCTaTHKA U TUAPOAMHAMUKA;
T') THAPOJIOTHS U THIPOMEXaHHKA.

2. Paznen ruapaBnuky, B KOTOPOM pacCMaTpUBAIOTCS 3aKOHBI PABHOBECHS JKUIKOCTH
Ha3bIBACTCS

a) TUJIPOCTATHKA;

0) rUapPOIMHAMUKA;

B) THIPOMEXAHUKA;

T') TUIPABINYECKasi TCOPUsI PAaBHOBECHS.

3. 'mapocTatruyeckoe JaBJICHHE - 3TO JABJICHUE TPUCYTCTBYIOIIECE

a) B IBHOKYILEUCS KUJTKOCTH;

0) B MOKOSIIIIECHCS )KUJIKOCTH,

B) B XKUKOCTH, HAXOAIICHCS 1101 N30BITOYHBIM JaBICHUEM;
T') B )KHJIKOCTH, TIOMEIIICHHOW B pe3epByap.

4. Kakne JacTHUIbI )KUAKOCTHU UCIIBITHIBAIOT HauOoJIbIIIEE HaIpsKCHUE CKaTus OT I[CﬁCTBPI?I
THAPOCTATUYCCKOTO ,Z[aBJIeHI/IH?

a) HaXo/dIIMecs Ha THE pe3epByapa;

0) HaxonsIIMecs Ha CBOOOIHOM OBEPXHOCTH;

B) HaxoJsIrecs y 00KOBBIX CTEHOK pe3epByapa;

I') HAXOJALINECS B IICHTPE TSHKECTH pacCMaTpUBAEMOT0 00beMa JKUKOCTH.

5. Cpennee runpocTaTudeckoe IaBjlIeHUE, ISHCTBYIOIIEE Ha THO pe3epByapa paBHO
a) MPOU3BEICHUIO TITyOUHBI pe3epByapa Ha IJIOIa (b ero JHA U TUIOTHOCTD;

0) IpOM3BEACHHUIO BECca KHUIKOCTH Ha ITyOUHY pe3epByapa;

B) OTHOIIEHUIO 00bEMA )KUJKOCTH K €€ IIOCKOCTH;

I') OTHOLLICHHIO Beca KUKOCTHU K TUIOIIAIN JHA Pe3epByapa.

6. IlepBoe cBOICTBO rMAPOCTaTUYECKOTO JABICHUS [I1aCUT 20

a) B MO00I TOYKE KUIAKOCTH THAPOCTATUIECKOE JABJICHUE TIEPIICHIUKYISPHO IIOMAIKE
KacaTeJbHOMN K BBIIETIEHHOMY 00bEeMY U JIEHCTBYET OT pacCMaTpuBaeMoOro o0bema;




0) B 11000 TOYKE KUJAKOCTU THIPOCTATUIECKOE JaBIICHUE TIEPIICHINKYISIPHO TIOMIAIKE
KacaTeJbHOM K BBIIETICHHOMY 00bEeMY U JIEHCTBYET BHYTPb pacCMaTpHUBAaEMOro 00beMa;

B) B KOXKJIOM TOUYKE KUJKOCTU TMAPOCTATUUECKOE IaBJICHHUE IEUCTBYET NapalieIbHO IUIOMIAIKE
KacaTeJbHOM K BbIIEIEHHOMY 00bEMY M HaIllpaBJI€HO POU3BOJILHO;

') THAPOCTATUYECKOE JaBJICHUE HEM3MEHHO BO BCEX HAIPABJICHUSAX U BCEIa MEPIEHIUKYISIPHO
B TOYKE €ro MPUJIOKEHUS K BbIIEJICHHOMY 00bEMY.

7. Bropoe CBONCTBO r'MPOCTATUYECKOTO JABJICHUS TJIaCUT

a) TUAPOCTATUYECKOE JaBJICHHE ITOCTOSHHO U BCET/Ia MEPIEeHINKYISIPHO K CTEHKaM pe3epByapa;
0) ruapocTaTUYeCcKOe JaBICHUE U3MEHSAETCS IPU U3MEHEHUN MECTOIOJIOKEHUS TOUKH;

B) THIPOCTAaTUYECKOE JIaBJIECHUE HEU3MEHHO B TOPU3OHTAIBHOM MIOCKOCTH;

T') THAPOCTATUYECKOE JJaBJICHHE HEM3MEHHO BO BCEX HANpPaBJICHUSIX.

8. Tpetbe CBOMCTBO rHIPOCTATUYECKOTO JABJICHUS TJIACUT

a) TUAPOCTATUYECKOE JaBJICHHE B JTI000M TOUKE HE 3aBUCUT OT €€ KOOPAUHAT B IPOCTPAHCTBE;
0) ruApoCTaTUYECKOE JABICHHUE B TOUKE 3aBUCHUT OT €€ KOOPAMHAT B IPOCTPAHCTBE;

B) TUPOCTATHYECKOE JIaBJICHUE 3aBUCUT OT TUIOTHOCTH >KUJIKOCTH;

T') THAPOCTATUYECKOE JaBICHHUE BCETIa IPEBBIIIACT JaBJICHHE, JCHCTBYIOIIEE Ha CBOOOIHYIO
MOBEPXHOCTh KHUIKOCTH.

9. YpaBHEHHE, MMO3BOJIAIONICE HAUTH THPOCTATUUECKOE JaBICHUE B JTIO0OH TOUKE
paccMarpuBaeMoro ooObemMa Ha3bIBACTCs

a) OCHOBHBIM ypaBHEHUEM T'UPOCTATHKY;

0) OCHOBHBIM YpaBHEHHEM THAPOIUHAMUKH,

B) OCHOBHBIM YpaBHEHHEM T'HJIPOMEXaHUKU;

I') OCHOBHBIM YPaBHEHHEM T'UJIPOIMHAMUYECKON TEOPHH.

10. OcHOBHOE ypaBHEHUE TUAPOCTATUKH TTO3BOJISIET

a) OIpEeeNITh JaBJICHHE, ACHCTBYIOIEE Ha CBOOOTHYIO TOBEPXHOCTb;

0) ompenenaTh JaBICHHUE HA THE Pe3epByapa;

B) OMpEIEIATh JaBJICHUE B JTIIOOOM TOYKE pacCMaTpPUBAEMOTO 00beMa;

T') OIPENENATh JaBICHNUE, AEUCTBYIOLIEE HA TOTPYKEHHOE B KUAKOCTD TEIO.

11. OcHOBHOE ypaBHEHHE THIPOCTATUKU ONPEAEIIAETCS

a) MPOU3BECHNEM JIaBJICHHUS T'a3a HaJl CBOOOIHOM MOBEPXHOCTHIO K TUIOIIAAN CBOOOTHON
MIOBEPXHOCTH;

0) pa3HOCTbHIO ABJICHUS HA BHEIIHEH MOBEPXHOCTH U HA JIHE COCY/Ia;

B) CYMMOI! TaBJIEHUS Ha BHEIIHEH MOBEPXHOCTH KUIKOCTH U JaBJICHUS, 00YCIOBIEHHOTO BECOM
BBIIIIEJICKALIUX CIIOEB;

I') OTHOILIEHHEM PAcCMaTPUBAEMOT0 00beMa KUAKOCTH K IJIOTHOCTH U TITyOHHE MOTPY>KEHUS
TOYKHU.

12. Yemy paBHO THAPOCTATHYECCKOE JIABJICHHUE MPH TIIYOHHE TOTPYKERMs TOYKH, PAaBHOUN HYJITIO



a) TaBJICHUIO HaJ CBOOOIHOM MOBEPXHOCTHIO;

0) mpou3BeIeHUI0 00bEMa KHUIKOCTH Ha €€ TUIOTHOCTD;

B) Pa3HOCTH JIaBIICHUH HA JTHE pe3epByapa U Ha €ro MOBEPXHOCTH;
T') MPOU3BEACHHIO INIOTHOCTH JKUIKOCTH Ha €€ YACIbHBIH BeC.

13. "JlaBieHue, NPUIIOKEHHOE K BHEIIHEN MOBEPXHOCTH KUJIKOCTH, MIEPEIACTCS BCEM TOUKAM
ATOM JKUJIKOCTHU MO BCEM HaIpaBJICHUSM OJAMHAKOBO"

a) 3To - 3akoH HrloTOHa;

0) oT0 - 3aKkoH [lackas;

B) 3TO - 3akoH Hukypan3e;
T) 3TO - 3aK0H JKyKOBCKOTO.

14. 3axod Ilackang rimacur

a) JaBJECHME, IPUIIOKEHHOE K BHEIIHEH TOBEPXHOCTH JKUIKOCTH, IIEPEAETCS BCEM TOUKAM 3TOM
KUAKOCTH IO BCEM HAIIPABJICHUSM OJIMHAKOBO;

0) naBneHue, MPUIIOKEHHOE K BHEIIHEH MOBEPXHOCTH KHUJIKOCTH, IIEPEIACTCS BCEM TOUKAM ITOM
JKUAKOCTH IO BCEM HAIIPABJICHUSM COIVIACHO OCHOBHOMY YPaBHEHUIO TMAPOCTATUKH;

B) J1aBJIEHUE, IPUIIOKEHHOE K BHEIITHEW MOBEPXHOCTHU KHUAKOCTH, YBEJIMUHUBAETCS 11O MEPE
yJaJIeHusl OT CBOOOHOM MOBEPXHOCTH;

I') JaBJICHHUE, IPUIIOKEHHOE K BHEILIHEN ITOBEPXHOCTH KUJKOCTH PaBHO CyMME JIaBJICHUI,
HPUIIOKEHHBIX C JPYTUX CTOPOH PacCMaTPUBAEMOro 00BbEMA KHUIKOCTH.

15. [loBepXHOCTb YPOBHS - 3TO

a) TOBEPXHOCTh, BO BCEX TOYKAX KOTOPOH JaBJICHNUE H3MEHSETCS 110 OJMHAKOBOMY 3aKOHY;

0) MOBEPXHOCTh, BO BCEX TOUKAX KOTOPOU JIaBJICHUE OJIMHAKOBO;

B) MMOBCPXHOCTh, BO BCCX TOUKAX KOTOpOﬁ AABJICHUC YBCINMYNUBACTCA ITPAMO MPONMOPIHUOHAIIBHO
YIAJICHUIO OT CBOOOTHON TIOBEPXHOCTH;

') cBOOOIHAS TOBEPXHOCTH, 00pa3yIoIIascs Ha TPaHMIIEC pa3zielia BO3AYIIHON U )KHUIKOH Cpel
NIPYA OTHOCHUTEIIEHOM TTOKOE JKUIKOCTH.

16. Yemy paBHO ruipOCTaTUYECKOE AABJIEHUE B TOUKE A ?

B2kl
[

a) 19,62 xlla;
0) 31,43 xIla;
B) 21,62 klla;
r) 103 klla.

17. Kax npujioskeHa paBHOIEHCTBYIONIAs THAPOCTATUYECKOTO JaBIeHAs OTHOCUTENIBHO IIEHTPa
TSOKECTH MPSMOYTOJIBHOM OOKOBOM CTEHKH pe3epByapa?



a) HUKe;

0) BBIIIIE;

B) COBIIQJACT C [IEHTPOM TSKECTH;
T') CMEIIICHA B CTOPOHY.

18. CrtocoOHOCTH TIIaBAIOIIETO TEJIa, BRIBEACHHOTO M3 COCTOSIHUSI PAaBHOBECHS, BHOBb
B03BpaH_IaTBC$I B O3TO COCTOSSHHUEC HA3LIBACTCAA

a) YCTOWYUBOCTHIO;

0) OCTOMYHMBOCTHIO;

B) IJIaBYYECTHIO;

') HEIOTOIUISIEMOCTBIO.

19. YkaxuTe Ha pUCYHKE MECTOIOJI0KEHUE LIEHTPA BOIOU3MEILICHUS

a) l;
0)2;
B) 3;
r) 4.

20. BonousmMmenieHue - 3T0

a) 00beM KHJIKOCTH, BBITECHSIECMBIH CYJTHOM IPH MTOJHOM ITOTPYKEHUH;

0) BeC KUJIKOCTHU, B35TOM B 00BEME CYIHA;

B) MAaKCUMAJIbHBIN 00HEM JKUIKOCTH, BEITECHSIEMBIH TJIABAIOIIUM CYTHOM;
T') BEC *KHUJIKOCTH, B3ITOH B 00bEME MOTPYKESHHOW YaCTH CyJTHA.

21. Ecau cyaHO BO3BpaliaeTcs B MCXOAHOE MOJIOKEHUE MOCIIE TEUCTBUS ONPOKUABIBAIOIICH
CHIJIBI, MeTal_IeHTpI/I‘-IGCKaH BbICOTA

a) UMeeT MOJIOKHUTETHHOE 3HAUCHHE;

0) UMeeT OTpUIATEIHbHOE 3HAYCHHE;

B) paBHA HYIIIO;

T') YBEJIMYUBAETCS B MPOIIECCE BO3BPALICHUS CYAHA B HCXOIHOE MOJIOKEHHUE.

22. Ecau cyaHO mociie BO3IEMCTBHS OMPOKHUBIBAIONICH CUJIbI HE BO3BPAIIAETCS B HICXOIHOE
MOJIOXKEHUE U HE TIPOJOJIKACT ONMPOKUIBIBATHCS, TO METAIICHTPUUYECKAs BHICOTA

a) IMEET MOJIOKUTEIIbHOE 3HAUCHNUE; 23
0) UMeeT OTPHIIATETFHOE 3HAUCHUE;



B) paBHA HYIIIO;
') YMEHBIIIAETCsl B IPOLIECCE BO3BPALLEHUS CyJHA B HCXOAHOE MOJIOKEHHE.

23. [1o KakOMy KpUTEPHIO OMPEAEIIACTCS CIIOCOOHOCTD IJIABAIOIIETO TeJIa U3MEHSATH CBOE
JaJIbHENIIEE TTOJIOKEHUE TIOCIIE ONMPOKUIABIBAIOIIETO BO3AEHCTBUSA

a) 10 METAlEHTPHUYECKOM BBICOTE;
0) 1Mo BOJAOU3MEIICHUIO;

B) IO OCTONYHMBOCTH;

T') 0 OCH TUTABaHUS.

24. [IpoBeneHHas yepe3 00BEM KHIKOCTH TTOBEPXHOCTH, BO BCEX TOYKAX KOTOPOU /TaBJICHHE
OJINHAKOBO, Ha3bIBAETCS

a) cBOOOHOM MMOBEPXHOCTHIO;
0) IOBEPXHOCTHIO YPOBHS;

B) TOBEPXHOCTHIO MOKOSI;

I') CTATUYECKOH MMOBEPXHOCTBIO.

25. OTHOCUTEIBHBIM ITOKOEM KUAKOCTH HA3bIBAETCS

a) paBHOBECHE JKMJIKOCTH MPU MOCTOSIHHOM 3HAYEHHUH JICUCTBYIOIINUX HA HEE CUJI TSKECTU U
WHEPLUY;

0) paBHOBecHE KHUAKOCTU IIPU MEPEMEHHOM 3HAYEHHUHU JEHCTBYIONIMX HA HEE CUJT TSDKECTU U
WHEPLUY;

B) paBHOBECHE >KUJKOCTH MPU HEM3MEHHOW CUJIE TSKECTH U U3MEHSIIONIENCS CUIIe HHEPLINH;
') paBHOBECHE >KUJKOCTU TOJIBKO MPU HEU3MEHHOM CHUIIE TSXKECTH.

26. Kak u3MeHHUTCs yroJ HakjIoHa CBOOOIHOM MOBEPXHOCTH B IIUCTEPHE, IBUTAIOLICHCS C
HOCTOSIHHBIM YCKOPEHUEM

a) cB00OHAsI TOBEPXHOCTh MPUMET (HOpMy MapadoIIbI;
0) OyneT U3MEHSThCS;

B) CBOOOTHAS TOBEPXHOCTH OY/IET TOPU30HTAIIbHA;

I') HE U3MEHUTCH.

27. Bo Bpamiaromemcs IHIHHIPUIECKOM COCyZie CBOOOIHAs TTOBEPXHOCTh UMEET PopMy

a) mapaboJIbI;

0) runepOobL;

B) KOHYCa;

') cBOOO/IHAS TOBEPXHOCTh TOPU3OHTANIBHA.

28. Ilpu yBenu4yeHUH yrioBOW CKOPOCTH BPALEHUS HMJIMHAPUYECKOTO COCYa C )KUIKOCTHIO,
JEUCTBYIOIME HA )KUKOCTh CHJIbI H3MEHSIOTCS CIIeIyIOIUM 00pa3oM

a) EHTPOOESKHAS CHJIA U CUJIA TSHKECTH YMEHBIIIAIOTCS;

0) EHTPOOEIKHAS CHJIa YBEITUYMBACTCS, CHJIA TSDKECTH OCTAETCSl HEU3MEHHOM;
B) LIEHTPOOEKHAS CHJIa OCTACTCS HEU3MEHHOM, CHJIa TSHYKECTH YBEIHMUUBACTCS;
T') EHTPOOEKHAS CHJIA U CUJIA TSHKECTH HE M3MEHSIOTCSI. 24



Kpurepuit onieHKH TECTOBOTO 3a1aHUS

OTMmeTKka

Bamib! (MporieHTsI)

« 5» (0TIMYHO)

>24 (>90%)

« 4» (xoporio)

22-24 (80-89%)

« 3» (yIOBIETBOPUTEIHHO)

16-21 (60-79%)

« 2 « (HeYJOBJIETBOPUTEIHHOY

Jo 16 (menee 60%)

HpaBI/IJIBHLIC OTBCTHI HA TCCThI:

Ne Bompoca | mpas. Ne ponpoca | mpaB. otBer | Ne Bompoca | mpaB. oTBeT | Ne Bompoca pas.
OTBET OTBET

1 B 8 6 15 r 22 6

2 a 9 a 16 B 23 a

3 0 10 B 17 a 24 B

4 a 11 B 18 0 25 r

5 0 12 a 19 r 26 6

6 r 13 6 20 r 27 a

7 B 14 a 21 a 28 0

1. Ilnomaae momnepevyHoro ceueHus: NoToKa, MepreHANKYIsIpHas HapaBiIeHUIO IBHKEHUS
Ha3bIBACTCS

Paznen «I'uapoanHammuka

a) OTKPBITHIM CEUCHHEM;

0) )KUBBIM CEUCHUEM;
B) TIOJIHBIM CEUCHUEM;
T) IJIONIAa/Ib Pacxo/a.

2. YacTts NEprUMETpPa )KUBOI'0 CCYCHUA, OrpaHUYCHHAA TBECPAbLIMH CTCHKAMH HA3bIBACTCA

a) MOKpBIH IEPUMETP;
0) mepuMeTp KOHTAKTa;

B) CMOYCHHBIN MTEPUMETD;
I') TUAPABIMYECKUN TEPUMETP.

3. O0beM KUAKOCTH, MPOTEKAIOIINN 32 €IMHUILY BPEMEHH Yepe3 )KUBOE CEUCHUE Ha3bIBACTCS

a) pacxoji MOTOKa;

0) 00BEMHBII MOTOK;
B) CKOpPOCTb IIOTOKA;

') CKOPOCTh pacxoja.

4. OTHOIIIEHNE PacXoa )KUIKOCTH K TUIOIIA/IH )KUBOTO CEUCHHUS Ha3bpBACTCS




a) CPEIHHIA PacXo]] MOTOKA )KUKOCTH;
0) cpeaHsisi CKOPOCTh MOTOKA;

B) MaKCUMAaJIbHAsE CKOPOCTh MTOTOKA;
T') MUHHMAJIbHBIN pacxo/l MOTOKA.

5. OTHo1IEeHUE )KUBOTO CEUYEHUS K CMOUEHHOMY NIEPUMETPY Ha3bIBACTCS

a) THIIPABINYECKasi CKOPOCTh TIOTOKA;
0) TUAPOIMHAMUYECKHI pacxo/ MOTOKa,
B) pacxoj MOTOKa;

I') TUAPABIMYECKUN pasinyc MOTOKA.

6. Eciiv mpu IBUYKEHUM KUJKOCTH B JAaHHOW TOUYKE PycCla JaBICHUE U CKOPOCTh HE U3MEHSIIOTCS,
TO TaKOE JIBUKCHUE HA3bIBACTCS

a) YCTaHOBUBILIEMCS;

0) HEYCTaHOBUBIIIEMCS;

B) TypOYJIEHTHBIM yCTaHOBUBIIMMCS;
T') JaMUHApHBIM HEYCTaHOBUBILIEMCSI.

7. ABM>KeHUE, IpU KOTOPOM CKOPOCTh U JIaBJIEHUE U3MEHSIOTCS HE TOJIbKO OT KOOPAUHAT
MPOCTPAHCTBA, HO M OT BPEMEHU HA3bIBACTCS

a) JIJAMUHAPHBIM;

0) CTallMOHAPHBIM;

B) HEYCTAaHOBHUBIITUMCSI,
) TypOyJI€HTHBIM.

8. Pacxon moroka 0603HauaeTcs JTaTHHCKOW OYKBOM

a) 0;
0)V;
B) P;
r) H.

9. CpenHsisi CKOPOCTb IMOTOKa 0003HavaeTcss OyKBOM

a)
0)V;
B) V;
r) ©.

10. ’)KuBoe ceuenue o603Ha4aeTCst OyKBOM

a) W,

o) n;
B) ®;

r) .

11. Teuenue KUIKOCTH CO CBOOOHOM MOBEPXHOCTHIO HA3bIBaeTCA 26



a) YCTaHOBHBIIIEECS;
0) HarmopHOE;

B) Oe3HamopHoE;

') CBOOOIHOE.

12. Teuenue xuaKocTH 6€3 CBOOOTHOM TOBEPXHOCTH B TPYOOIPOBOAAX C MOBBIIICHHBIM WU
IIOHMXCHHBIM AaBJICHUEM HA3bIBACTCs

a) Oe3HaIOPHOE;

0) HarmopHoOE;

B) HEYCTaHOBMBILIEECS;

') HECBOOOHOE (3aKPBITOE).

13. YpaBHEeHUE HEPA3PBHIBHOCTU TEUEHU UMEET BHU]T

a) ®1V2= M2V] = const;

0) ®1vV1 = W2V2 = const;

B) ®1®2 = V1V2 = const;

r) ®1 /1 = 2/ V2 = const.

14. Unen ypaBuenus beprysum, 0603Ha4aeMblil OyKBOH Z, HA3bIBACTCS

a) TeOMETPUIECKOI BBICOTOM;
0) MbE30METPUIECKON BBICOTOM;
B) CKOPOCTHOM BBICOTOW;

T') MOTEPSTHHON BBICOTOM.

F

15. YUnen ypaBHenus bepnynnu, o603HauaeMblii BbIpakeHHUEM FE Ha3bIBaeTCS

a) CKOPOCTHOM BBICOTOM;

0) reoOMETPUYECKON BBICOTOM;
B) Ib€30METPUUECKON BBICOTO;
T') MOTEPSTHHON BBICOTOM.

2
[

E

'
16. Unen ypanenust bepuyiniau, 0603HauaeMblii BbIpaK€HUEM 22 HaspiBaercs

a) MbE30METPUIECKOI BHICOTOM;
0) CKOPOCTHOM BBICOTOW;

B) TEOMETPUYECKON BBICOTOM;

') TAaKOT'O 4JieHa HE CYILIECTBYET.

17. YpaBuenue bepHyinu s [BYX pa3juyHbIX CEUEHUH MOTOKA 1a€T B3AUMOCBSI3b MEXIY
a) JaBJIEHHEM, PAacX0/0M U CKOPOCTHIO;

0) ckopocThIo, naBiaeHueM u koddduimentom Kopuomuca;

B) JaBJICHUEM, CKOPOCTbIO U TEOMETPUUECKOI BBICOTOM;

') TEOMETPUYECKON BBICOTOM, CKOPOCTHIO, PACX0JIOM. 27

18. Ilokazanue ypoBHS XHAKOCTH B TpyOke [TuTo oTpaxkaer



a) pa3HOCTh MEXK]Iy YPOBHEM ITOJTHOU U MTbE30METPUUYECKON YHEPTUECH;
0) U3MEHEHHUE NMbe30METPUUECKON IHEPTHH,

B) CKOPOCTHYIO SHEPIHIO;

T') YPOBEHB TIOJIHOW YHEPTHUH.

19. JIunelinbie MOTEPU BHI3BAHBI

a) CUJION TPEHUSI MEXAY CIIOSIMU JKUJIKOCTH;
0) MECTHBIMHU COTIPOTHUBIICHUSMHU;

B) JUIMHOW TPyOOTPOBO/IA;

T') BSI3KOCTBIO KUJKOCTH.

20. MecTHbIE TOTEPU PHEPTUU BBI3BaHbI

a) HAIMYMEM JIMHEHHBIX COMPOTHUBIICHHU;
0) HATMYMEM MECTHBIX CONPOTUBIICHHUIA;
B) Maccoil IBMKYIIEHCS KUKOCTH;

') HHEpLMEH JBUKYIIEHCS )KUIKOCTH.

21. YkaxuTte NpaBUIbHYIO 3aIIUCh

a) hﬂuu = hnom + hmecm;
6) hmecm = hfluH + hnom;
B) hnom = P - h,wecm;
F) R = Mnom - Rueem.

22. Pacxoj MoTOKa U3MEPSAETCs B CICAYIOUIUX €IUHUIIAX

a) m?;

0) m?/c;
B) M* C;
r) M°/c.

23. Ilo Mepe nBUKEHUS )KUAKOCTHA OT OJHOTO CEYEHUSI K IPYroMy NOTEPSHHBIA HAIOP

a) YBEIMUUBAETCS;

0) yMeHbIIIaeTcs;

B) OCTAeTCs MOCTOSIHHBIM;

T') YBEIMYUBACTCS MPU HATUYUU MECTHBIX COMPOTHUBIICHUH.

24. I'napaBIn4ecKoe CONPOTUBIIEHUE 3TO

a) CONPOTHUBIICHUE KUAKOCTH K U3MEHEHHUIO (POPMBI CBOETO PYCIa;

0) conmpoTHBIIEHHUE, TPEMATCTBYIOIIEE CBOOOJHOMY MTPOXOAY JKUAKOCTH;

B) COIIPOTUBIIEHHE TPYOOIPOBOJIa, KOTOPOE COMPOBOKAAETCS OTEPSIMU SHEPTUU KUAKOCTH;
I') CONPOTHUBIIEHUE, ITPU KOTOPOM IaJaeT CKOPOCTh JABMKEHHS XKHUIKOCTH IO TPyOOIIPOBOY.

25. JlaMuHapHBIN pEeXUM IBUIKEHUS )KUIKOCTH 3TO

28
a) peKUM, TPU KOTOPOM YACTHILIbI KUAKOCTH MEPEMEIIAIOTCsI 0ECCHCTEMHO TOJBKO Y CTEHOK
TpyOOIpPOBO/IA;



0) peKuM, IPU KOTOPOM YaCTHIIBI )KUJIKOCTH B TPYOOIPOBOIE TIEPEMEIIAIOTCS OECCUCTEMHO;
B) PEXUM, ITPH KOTOPOM >KHJKOCTb COXPAHSET ONPEICICHHBINA CTPOW CBOMX YACTHIL;

I‘) PCKUM, IPU KOTOPOM HaCTHULBI ) KUAKOCTH ABUTAIOTCSA MHOCJIIOMHO TOJBKO Y CTCHOK
TpyOOIIpPOBOIA.

26. TypOyJIEeHTHBIN PEKUM JIBHXKCHHS )KUJIKOCTH 3TO

a) PeXKUM, TTPH KOTOPOM YACTHIIBI KUIAKOCTH COXPAHSIOT ONPEIEIICHHBINA CTPOH (IBHIKYTCS
MOCJIONHO);

0) pexxuM, IPH KOTOPOM YACTHUIIBI )KHIKOCTH IEPEMEIIAIOTCS B TPYOOIPOBOIE 0€CCHCTEMHO;
B) PEXKHUM, IPU KOTOPOM HACTHUIII KUIKOCTH JBUTAIOTCS KaK MOCIOWHO TaK U OECCHCTEMHO;
T') PeXKHUM, IPA KOTOPOM YaCTHUIIBI KHUJIKOCTH JBUTAIOTCS MTOCIOWHO TOJBKO B LIEHTPE
TpyOonpoBoa.

27. I'ne cKopoCTh NIBUKEHHUS KHUJIKOCTH MaKCUMaJIbHa MIPU TypOYJIEHTHOM peKkume?

a) y CTEHOK TpyOOIpoBOIa;

0) B LIeHTpe TpyOONIpoBO/a;

B) MOXKET OBITh MaKCUMaJIbHA B JIIOOOM MECTe;

') BCE YaCTHUILIbI ABUKYTCS C OJJUHAKOBOU CKOPOCTBIO.

28. Ot kakux napameTpoB 3aBUCUT 3HaUeHUE yKcia PeitHonbpaca?

a) OT IuaMeTpa TPyOOoIrpoBoOaa, KHHEMATHUECKOHN BS3KOCTHU KHUIKOCTH M CKOPOCTH ABHKCHUS
KUJKOCTH;

0) OT pacxoja KUJIKOCTH, OT TEMIIEPATYPhI KUAKOCTH, OT JUTHHBI TPYOOTIPOBO/IA;

B) oT I[HHaMHHGCKOﬁ BA3KOCTH, OT MJIIOTHOCTU U OT CKOPOCTU ABUKCHUA KUIKOCTHU,

T') OT CKOPOCTH JIBIXKCHHS KHIKOCTH, OT IIEPOXOBATOCTH CTCHOK TPYyOOIPOBO/A, OT BI3KOCTH
KUJIKOCTH.

Kpurepuit onieHKH TECTOBOTO 3a1aHUS

OTMmeTKa Banmer (mpoueHTHI)
« 5» (0TIMYHO) >24 (>90%)
« 4» (xoporo) 22-24 (80-89%)
« 3» (yIOBIETBOPUTEIBHO) 16-21 (60-79%)
« 2 « (HEYJOBJIETBOPUTEIHHOY Jo 16 (menee 60%)

HpaBI/IJ'IBHBIC OTBCTHI HAa TCCThI:

Ne ompoca | mpas. Ne ponpoca | mpaB. otBer | Ne Bompoca | mpaB. otBeT | Ne Bompoca pas.
OTBET OTBET

1 0 8 a 15 B 22 0

2 B 9 B 16 0 23 a

3 a 10 B 17 B 24 B

4 0 11 B 18 B 25 B

5 r 12 0 19 a A 26 0

6 a 13 6 20 6~ 27 B

7 B 14 a 21 r 28 a
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