OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXKHOI'O TPAHCIIOPTA

denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEKIACHUE
BbICLIEr0 00pa30BaHuUs
«MpKyTCKH TOCYAapCTBEHHBIH YHUBEPCUTET MTyTEH COOOIICHUS»
(®I'bOY BO UpI'VIIC)

YTBEPXJIEHA
MPUKA30M PEKTOpa
oT «30» masg 2025 r. Ne 51

b1.0.33 I'mapaBauka ¥ TUAPOJIOTUS

pabouyas mporpaMmMa JUCHMUILIAHBI
CrennanpHOCTh/HampaBieHne moaroToBku — 23.05.06 CTpouTensCTBO KENE3HBIX JIOPOT, MOCTOB U
TPAHCIOPTHBIX TOHHEJICH
Crenmanm3anus/mpoduias — YpaBlieHUe TEXHUISCKHM COCTOSHUEM YKEJIE3HOI0POKHOTO MY TH
KBanudukaims BeimyckHiKa — MHKEHep MyTel cooOuIeHus
dopma u cpok oOyueHus — ounas hopma 5 siet; 3a04ynas dhopma 6 et
Kadenpa-pazpabotunk nporpammbl — CTPOUTEILCTBO KEJIE3HBIX JIOPOT, MOCTOB ¥ TOHHEJEH

OO1mast TpyA0eMKOCTb B 3.€. — 3 DopMBI IPOMEKYTOUHOM aTTecTaluu
Yacos mo yuebnomy rutany (YII) — 108 ouHast (popma o0ydIeHU:

3a4et 4 cemecTp

3a04Has popma oOydIeHUS:

3aueT 3 Kypce

Ounas popma 00yueHust Pacnpenesenue 4acoB JUCUHMILVIMHBI 10 ceMecTpaM
Cemectp 4 Hroro
Bup zansatui Yacos o YII Yacos o YII
AyIuTOpHAsi KOHTAKTHAS
pa6ora no BuaaM yueOHbIX 51 51
3aHATHH/
B T.4. B popme IIIT*
— JIEKIIANA 17 17
— IpakTHYECKHe (CEeMHUHAPCKUeE) 17 17
— 1abopaTopHBIE 17 17
CamocrosiTesbHast padoTa 57 57
Hroro 108 108
3aouynas ¢opma o0yueHust PacnpenesieHue 4acoB JUCUHMILVINHBI 10 ceMecTpaM
Kypc 3 Hroro
Buj zansatui Yacos o VII Yacos no YII
AyIuTOpHAasi KOHTAKTHAs
pa6ora no BuaaM yueOHbIX 12 12
3aHATHI/
B T.4. B popme ITIT*
— JIEKIIUHA 4 4
— TIpaKTHYECKHe (CEeMUHAPCKUE) 4 4
— nmabopaTopHble 4 4
CamocTosiTeIbHasi padoTa 92 92
3auer 4 4
Hroro 108 108
HNPKYTCK

ONEeKTPOHHbIV AOKYMEHT BbirpyxeH n3 EMC ®IrbOY BO Upl'YTC n cooTBeTCTBYET OpUrnHany

B
H

Mopnucant ®re0Y BO UplYTC Tpodumos HO.A. ,Cll _

009B9D93267016946D4792FA33A1E1FAES ¢ 22 anusaps 2025 r. no 17 anpens 2026 r.Mognuce

COOTBETCTBYET (haviny AOKyMeHTa I/IPI'V \_\C.




PabGouast mporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepalbHBIM
rOCYy/IapCTBEHHBIM 00pa30BaTeNbHBIM CTAHAAPTOM BBICHIETO OOpa30BaHUS — CHEIUAIUTET IO
crenuaibHOCcTU 23.05.06 CTpOUTENBCTBO KEJIE3HBIX IOPOT, MOCTOB M TPAHCHOPTHBIX TOHHEJEH,
yrBepxkaAcHHbIM [Ipukazom Munooprayku Poccun ot 27.03.2018 r. Ne 218.

[Iporpammy cocraBui(u):
K.T.H, Jo1eHT, aoueHT, C.C. [Tonuuryk

Pabouas mporpamma paccMOTpeHa U 0100peHa Ui UCIOIB30BaHUS B yUeOHOM IMpoliecce Ha
3acenannu kadeapbl «CTPOUTENBCTBO JKEIE3HBIX A0POT, MOCTOB M TOHHEIECHY, IPOTOKOI OT «20»
Mmas 2025 . Ne 12

3aB. kadenpoii, KaHJ. TeXH. HayK, TOLIEHT K.M. Turos

COTI'JTACOBAHO

Kadenpa «IlyTe u myreBoe X0341iCTBO», IPOTOKOI OT «20» Mas 2025 r. Ne 9

3aB. kadenpoii, KaHJ. TeXH. HAayK, TOIIEHT J.A. KoBeHbKHH



1 EJb U 3AJAYA JUCIUTNIIAHBI

1.1 Heap (ucuUmIHHBI

(opMHpOBaHNE COBOKYMHOCTH TEOPETHYECKHMX 3HAHMI M TNPAKTHUECKUX HABBIKOB MPO(ECCHOHATHHOH
JEATEIFHOCTH B 00JIACTH THAPOMETPUIECKIX M3MEPEHHH M THAPABIMYECKUX PACUETOB BOMONPOITYCKHBIX
COOpPY)KEHHH, a TakXKe OCHOB IIPOBEINCHUS THAPOJIOTHYECKHX W3BICKAHWH TPAHCIOPTHBIX IyTed u

COOPYXEHHUH 151 CJI0KHOM TEXHUUECKON CUCTEMBI <OKEJIE3HAsI JOPOTa»
1.2 3agavya JMCHMIIMHBI

W3yUYCHHE HAyYHBIX M MPAKTUYCCKUN 3HAHWA B OOJIACTH TUAPABIUKH M THUAPOJIOTHUU, HEOOXOIUMBIX IS
1 oOecreyeHusT U3bICKAHUH,
BOJOIPOIMYCKHBIX U BOJOOTBOJIHBIX COOPYKEHHI

1.3 Ilejib BOCIUTAHHS ¥ 32/1a4H BOCIUTATEJbHOMH PadoThl B pAMKAaX AUCHHILINHBI

MIPOCKTUPOBAHUA,

CTPOUTCIILCTBA U IKCIUTyaTalUKW JKCJIC3HBIX OOPOT,

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

Brok/gacte OITOIT \ Bbnok 1. Iuctumnuael / O6s3aTeNnbHas 4acTh

2.1 HI/ICHI/IHJIHHI)I U NIPAKTUHKHU, HA KOTOPLIX OCHOBBLIBA€TCH U3YYCHUEC HaHHOﬁ JUCHUITIMHBI

1 \ JucnuimHa u3ydaeTcs Ha HadaJlbHOM dTane ()OpMHUPOBAHUS KOMIICTCHIHH
2.2 IMCOMIUIMHBI M NPAKTHKH, IJISl KOTOPBIX H3y4YeHHe JaAaHHOW JHCHUILTHHBI
He00X0/IMMO KaK NMpeliecTBYIONIee

1 b51.0.26.04 NHxeHepHbIe U3BICKAHUS JKEJIE3HBIX TOPOT

2 b1.0.38 Mexannka TpyHTOB, OCHOBAaHHUS B (hYHIAMECHTHI

3 b51.0.43 W3pickaHus ¥ IPOEKTUPOBAHKE JKENE3HBIX 1OPOT

4 b2.0.02(Y) YueOHas - reosie3ndeckasi IpakTHKa

5 Bb2.0.03(Y) YuebHas - reosornieckas IpakTHKa

6 b3.01(/1) BeinonHenune BbIyCKHOW KBATU(QHUKAIIMOHHOW PabOTHI

3 IIVIAHUPYEMBIE PE3YJIBTATBIOBYYEHUA ITO AUCHUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIbTATAM OCBOEHUA
OBPA3OBATEJIBHOU ITPOT'PAMMBbI
Koa n Koa n HaumeHoBaHuUe
HanMeHOBaHHe HHIUKATOPA A0CTH:KEHHA IInanupyemble pe3yabTaThl 00y4eHHs
KOMIIeTeHIIHH KOMIIeTeHIIUH
3HaTh: TEOPETUIECKUE OCHOBHI THAPABINKH U HHKCHEPHOU
[K-1 Cmocoben THIPOJIOTHH; OCOOCHHOCTHU MPOBEICHHUS HH)XEHEPHBIX
OpraHU30BBIBATH U THIPOMETPHUYECKUX M THUIPONOTUIECKUX H3bICKAaHWH Ha
BBITIOJHATH 00BEKTaxX TPAHCIIOPTHOTO CTPOUTEIHCTBA JJIS CIIOKHON
WH)KCHEPHBIE TEXHUYECKOI CHCTEMBI «OKEeNIe3Has 0pOora
M3bICKAaHUS IIK-1.3 OpranuzoBbIBaeT u YMeThb: NpOU3BOJUTh THAPOMETPUUECKUE U TUAPOJIOTHUECKUE
TPAHCHOPTHBIX BBINOJIHSACT HH)KEHEPHBIE M3BICKaHUS BOJOIIPOIYCKHBIX COOPYKEHHUI Ha 00BbeKTax
myTei u THIPOMETPUUYECKHE N3BICKAHUS | TPAHCHOPTHOTO CTPOHUTENbCTBA; ONPEAEISITH ITIaBHBIE pa3MephI
COOPY>KEHHI, 1 0(OpPMIISIET PE3YJIbTATHI BOJIOTIPOITYCKHBIX COOPYKEHHH JKeJIe3HBIX JOPOT Ha OCHOBE
BKJTIOYas COTJIACHO HOPMAaTHUBHOMN THIPABIMYECKOTO U THAPOJIOTMYECKOT0 00OCHOBAHHUS UX
reofie3nIecKue, JIOKYMEHTAIIH MIPOEKTUPOBAHUS; MTPOBOJIUTH PACUEThl BOJONPOITYCKHBIX
THIPOMETPHUECKUE COOPYKEHHH
1 MH)KEHEPHO- BrnaneTs: THIOBBIMM HHXXEHEPHBIMH METOJJAMU
T'€0JIOTHYECKNE THPaBIMYECKUX PACYETOB U THAPOMETPUIECKUX U3MEPEHHUH,
paboTsI HaBBIKaMU O()OPMIICHUS PE3YIbTATOB THIPOMETPUUECKIX
U3bICKAHUU COIVIACHO HOPMATHUBHOM IOKYMEHTALIUH

4 CTPYKTYPA U COAEP) KAHUE JUCIHHUIIJINHbI
Ounas ¢gopma 3aounas ¢popma *Kon
Kon HaumenoBanue pa3siesioB, TeM U Yacel Yacebl HMHIUKATOpA
BH/I0B padoT CemecTp Jex | Tp | Jag | CP Kype Jex | Tp | Jag | CP JIOCTHKEHU S
KOMIIETCHIUH
1.0 | Paznen Beenenue.
I'mapocraruka.
1.1 | Tema 1. Ilpenmer rumpaBIuKd
u TUJIPOJIOTHH, 3HAYCHHUE
TUAPABIMKA M UHXXEHEPHOM
TUIPOJIOTHM B CTPOUTEIILCTBE 4 2 3 3lyer. 1 10 MK-1.3
/I, MOCTOB M TPaHCIIOPTHBIX
TOHHEJIEH. duznaeckue
CBOWCTBA JKUIAKOCTH.
I'mapocratuka.




4 CTPYKTYPA U COAEPXAHUE

NCIUIIVIMHBI

Kon

HaunmeHoBaHMe pa3eioB, TeM U
BHU/I0B padoT

Ounas gopma

3aouHnas dpopma

Cemectp

Yacsl

Jlek

IIp

Jlad

CP

Kype

Yacsl

Jlek

Ip | Jla6

CPp

*Kon
HHIMKaTOpa
JOCTHKECHU A

KOMIIEeTEHIUH

I'uapocraTnueckoe JaBieHHE U
ero  cBoiictBa.  OcHOBHOE
ypaBHEHUE TUIPOCTATUKU.
[Ipuknanueie BOIIPOCHI
THAPOCTATHKH

1.2

[Ipaktnueckoe  3aHstue 1.
dusnyeckue CBOMCTBa
KHUIKOCTH. ['uapocTaTuka

3/ycT.

[K-1.3

1.3

Jlabopatopnass ~ pabora 1.
Wzyuenue (usnueckux
CBOUCTB HUIKOCTH

3/ycT.

[K-1.3

14

Jlabopatopnass ~ pabora 2.
Usmepenue

THIPOCTaTHYECKOTO JaBJICHUS C
HIOMOIIIO pa3IMYHbBIX
pudopoB

3/ycT.

[K-1.3

2.0

Pazpen 2. I'mapoamnammka.
I'mapaBiauyeckue
CONMPOTHBJIEHHUS.

2.1

Tema 2.
THAPOJMHAMUKH,
TIOHSTHS.
HEepa3phIBHOCTH
KHUIKOCTH, ypaBHEHHE
bepuynnu.  I'mapaBiudeckoe
COINIPOTHUBIICHUE, PEXXUMBI
JBHKCHUS JKUAJKOCTH,
JIMHEMHBICE U MECTHBIC MoTepU
Hamopa npu JBUXXCHHUN
KHUIKOCTH

OcHoBBI
OCHOBHBIE
YpaBHeHHE
JIBYDKCHHS

3/ycT.

[K-1.3

2.2

[Ipaktnyeckoe  3aHsATHE 2.
VYpaBHEHHE HEPA3pbIBHOCTU H
bepnynnu.  I'mppaBinuueckue
oTepH

3/ycr.

MK-1.3

2.3

JlaGopatopHast ~ pabora 3.
I'eomerpuueckas,
JHepreTuyecKas u
MexaHudecKas CYITHOCTH
ypaBHeHus bepryiu

3/ycr.

MK-1.3

2.4

Jlabopatopnass ~ pabora 4.
Omnpenenenust Ko3QPUIMEHTOB
MECTHBIX COINPOTHUBIICHHH B
TpyOOmpoBoOIaX

3/ycr.

MK-1.3

3.0

Paznen 3. Hcreuenue
JKHIKOCTH Yepe3 OTBEPCTHS U
HACAJKH.

3.1

Tema 3. HMcTeueHue >KUIKOCTH
yepe3 OTBEpPCTHS U HacajKH,
HCTCUCHHUE u3 MaJIbIX
OTBEPCTUH TIpU MOCTOSTHHOM
Harope, MPOTeKaHUe KUIAKOCTH
yepe3  HacaukW,  OOJBIIHE
OTBEPCTHSI TPH TOCTOSTHHOM
Hamope, KOpOTKUe TPYyOsI

3/yer.

[K-1.3

3.2

IIpaktnyeckoe  3aHsTHe 3.
Hcreuenne xuukoctu uepes
OTBEPCTHS M HACAJIKU

3/ycr.

MK-1.3

3.3

Jlaboparopnast ~ pabGora 5.
Hcreuenne wn3 OTBEpPCTHH W
HAcaJoK IIpU  TOCTOSTHHOM

3/yer.

[K-1.3




4 CTPYKTYPA U COAEPXAHUE

NCIUIIVIMHBI

Kon

HaunmeHoBaHMe pa3eioB, TeM U
BHU/I0B padoT

Ounas gopma

3aouHnas dpopma

Cemectp

Yacsl

Jlek

IIp

Jlad

CP

Kype

Yacsl

Jlek

Ilp

Jlad

CPp

*Kon
HHIMKaTOpa
JOCTHKECHU A

KOMIIEeTEHIUH

Harope

3.4

JlabopaTopuas
TapupoBanue
Benrypu

pabora 6.
BOJIOMEpa

3/ycT.

IK-1.3

4.0

Pasgen 4.
HKHIKOCTH B
TpyOonmpoBoaax.

JABuskeHue
HAMOPHBIX

4.1

Tema 4. JIBvKeHHE KUIKOCTH B
HATIOPHBIX TpyOOnpoBOAAX,
CHUCTEMBI B TpPYyOONpPOBOAAX H
OCHOBHBIE THUIBI. (OCHOBHEBIE
pacyeTHbIe 3aBUCUMOCTH

3/ycT.

[K-1.3

4.2

IIpaktuueckoe  3amsitue 4.
JIBIOKEHHE  KHUJIKOCTH B
HATIOPHBIX TPYOOIIpOBOIaX

3/ycT.

[K-1.3

4.3

Jlabopatopnass  pabora 7.
Omnpenenenue JIUHEHHBIX
COIPOTHUBJICHUN B
TpyOOIpOBOIAX

3/ycT.

[K-1.3

4.4

Jlabopatopnass ~ pabora 8.
Omnpenenenue MOBBIIIICHHUE
JaBIICHUsA pu
THAPABIMYECKOM  yoape B
HAMOPHOM TPYOOIPOBO/IE

3/ycT.

[K-1.3

5.0

Pazpgen S. PaBHOMepHOE
ABH)KEHHE B  OTKPBITBIX
pycaax. Teopust
YCTaHOBUBIIETOCS
HEPABHOMEPHOI0 JBHKEHUSI
JKMJIKOCTH B OTKPBITBIX
pycJaax.

5.1

Tema 5. PaBHOMEpHOE
JIBHIKCHUE KHUIKOCTH B
OTKPBITBIX pYClaX, COCTOSHHE
MOTOKOB U PEXUMBI JIBHKCHUS
KUAKOCTH B OTKPBITBIX pyciax
u OC3HAIOPHBIX  TPyOax,
€CTECTBEHHBIC pycna,
3aBHCHMOCTH  JUI1  pacyera
KaHaJIOB. Teopus
HEYCTaHOBUBILETOCS
HEpaBHOMEPHOTO  JIBH)KEHHS
KHJKOCTH, HEIPU3MaTH4eCKue
W TpU3MaTHYeCKHe  pycia,
uccieJ0BaHNue

1 epeHInanTbHOTo
ypaBHEHHUSI JBHKEHHS
KHUIKOCTH, (opM CBOOOIHOM
TIOBEPXHOCTH MIOTOKa,
MIOCTPOEHHE KPHBBIX
CBOOOJHOW  TOBEPXHOCTH B
HCKYCCTBEHHBIX pycliax

3/ycr.

MK-1.3

5.2

IIpakTnyeckoe  3aHsTHE 5.
Pacuer kananoB

3/yer.

[K-1.3

53

JlaGopatopHast ~ pabora 9.
Onpenenenne ko3 dumnmenrta
[e3mn, ko3¢ punnenrta
LIEPOXOBATOCTH pycia

3/yer.

[K-1.3

6.0

Paszpnen 6. IHocTpoenue
KPUBBIX cBO0OAHOI




4 CTPYKTYPA U COAEPXAHUE JUCHUIIJINHBI

Kon

HaunmeHoBaHMe pa3eioB, TeM U
BHU/I0B padoT

Ounas gopma

3aouHnas dpopma

Cemectp

Yacsl

Jlek

Hp | Jla6

CP

Kype

Yacsl

Jlek

Ip | Jla6

CPp

*Kon
HHIMKaTOpa
JOCTHKEHUST

KOMIIEeTEHIUH

MOBEPXHOCTH B
€CTeCTBEHHBIX pycJax.
BonocauBbl M conpsiKeHHsI
obedos. JBuixenue
TPYHTOBBIX BOJ.

6.1

Tema 6. IlocTpoeHHe KpUBBIX
CBOOOIHOW  TNOBEPXHOCTH B
€CTECTBEHHBIX pYyCJax, Crocod
A. H. PaxmanoBa, cioco0sr H.
H. ITaBnoBckoro. Bomocausel u
COTIPsDKEHUE onedos,
BOJOCIIUBEI C TOHKOH CTECHKOM,
BOJIOCIIHBBI c HIAPOKUM
OPOTOM, BOJIOCIIUB c
MIPaKTUYECKUM npoduiem,
raiieHue JHEpPruuM  IOTOKa,
TUPABIMYECKUH pacuer
BOJOOOMHBIX  KOJIOAIIEB U
CTEHOK, TUAPABINYECKUI
pacuer NepenasioB,
OBICTPOTOKOB, a’palusi MOTOKA.
Peunas THIPOMETPHS,
HU3MEpPEHUS]  YPOBHEH  BOJBI,
BOJIOMEPHbBIE MOCTBI,
CaMOTHCIIBI  YPOBHEH  BOJBI,
MPOU3BOJICTBO U3MepeHn i
IyOuH BO/IbI,
THIPOMETPHYECKUE
npoduorpaMmal

3/ycT.

[K-1.3

6.2

[Ipaktuueckoe  3ansitue 6.
IMoctpoenue KPHBBIX
CBOOOJHOW  TNOBEPXHOCTH B
HUCKYCCTBEHHBIX pyciax.
IToctpoenue KpUBOH
CBOOOJIHOW IOBEPXHOCTH MO
cnocoby YapHOMCKOTO

3/ycr.

MK-1.3

6.3

JlaGopatopHast  pabora  10.
lamenne oSHeprum  MOTOKa,
TUIPABINYECKUH pacuer
BOJIOOOMHBIX  KOJIOAIIEB U
creHok. IIpousBectu pacuersl
ramieHus B HIKHEM Obede

3/ycr.

MK-1.3

7.0

Pazgen 7. OcHoBbl 00UIEH
ruapoJiornd cymu. Peunas
THAPOJIOTHS. JIBMKeHUE
HACOCOB u pycjioBbIe
NMPOLECCHI.

7.1

Tema 7. OcHOBBI oOmiei
THIPOJIOTHH CYIIH, KPYTOBOPOT
BOABI B TPHUPOJE, BOIHBINA
6anmaHc, aTMOC(EpHBIE OCAAKH,
HCTIAPEHHS, BOJHBIE PECYPCHI.
Peunas cucrema, nutaHue Hu
BOJIHBIN peXUM pex.
I'maporpadpsr. DakxTopsl,
BIMSIIOIIUE HA CTOK BOJBIL.
JlenoBble sBIEHUS Ha peKax,
HaJe I, HCTOJIb30BaHUE
AIPOKOCMHUYECKHUX METOJOB B
TUAPOJIOTUN. Peunas
TUIPOJIOTHSL. JIBkeHue

3/yer.

[K-1.3




4 CTPYKTYPA U COAEPXAHUE

NCIUIIVIMHBI

Kon

HaunmeHoBaHMe pa3eioB, TeM U
BHU/I0B padoT

Ounas gopma

3aouHnas dpopma

Cemectp

Yacsl

Jlek

IIp

Jlad

CP

Kype

Yacsl

Jlek

Ilp

Jlad

CPp

*Kon
HHIMKaTOpa
JOCTHKEHUST

KOMIIEeTEHIUH

HACcOCOB M PYCJIOBBIE POLECCHI
Pacyer pacxomoB  HAaHOCOB,
CeNieBble  IOTOKH, PYCIIOBBIC
HPOLIECCHI, PYCIOBBIE
nedopmaru, ypaBHEHHE
neopManuy  pycia,  THIIBI
PYCIIOBBIX IPOLIECCOB

7.2

IIpakTnyeckoe  3aHsaTHE 7
I'nnponoruueckue u
THIPOMETPHUYECKAE  PACUETHI
JIOPOKHBIX COOPYKEHUM

3/ycT.

IK-1.3

7.3

JlaGopatopnass  pabora  11.
I'mnpomerpust. ITocTpoenue
npoduieil M IUIAHA PEKH B
n3obarax

3/ycT.

[K-1.3

8.0

Pa3zgen 8.
BOJIOTIPONYCKHBIE
COOPY>KEHHS.

Jdoposkubie

8.1

Tema 8. HopoxHbie
BOJIOTIPOITYCKHBIE COOPYKEHHS,
TUPABINYECKUH pacuer
BOJIOTIPOITYCKHBIX TpyO,
AKKyMYJISIIUSL BOJBI B BEPXHEM
Obede BOJOMPOIMYCKHBIX TPYO,
KOCOTOpHBIC TpyOBI.
I'unpaBnuyeckuit pacuer
MaJIOTO  MOCTa, THApaBIHKa
MIOTOKa B OT-BOJSIIMX pyCiax
TpyO, pa3MbIBBl UM TalleHUE
SHEPrMM TOTOKA B HIDKHEM
Obee MOpOXKHBIX TpyO W
MaJIBIX MOCTOB, JIFOKEPbI

3/ycT.

[K-1.3

8.2

[Ipaktuueckoe  3ansitue 8.
I'unpaBnuyeckuit pacuer
BOJIOIIPOITYCKHBIX TPYO

3/ycT.

MK-1.3

8.3

[Ipaktuueckoe  3ansitue 9.
I'unpaBnnyeckuit pacuer
OTBEPCTHSI MAJIOTO MOCTa

3/ycT.

MK-1.3

8.4

JlaGopatopHast  pabora  12.
Omnpenernenune TITyOUHBI
pa3MbIBa BBIXOJHBIX pyCe

3/ycr.

MK-1.3

8.5

JlaGopatopHast  pabora  13.
HccnenoBanue bopm
COTIPSIKEHUS obedoB 3a
TUAPOTCXHUYCCKUM
COOpYXEHHEM  H
BO3JICHCTBUS HA HUX

MCTOOOB

3/ycr.

MK-1.3

®opma IIPOMEKYTOUHOM
aTTecTalluu — 3a4eT

3/3uMHsIs

Kontponsnas pabora

3/3uMHsIs

12

MK-1.3

HUroro vacos (6e3 yuéTta 4acoB
Ha MPOMEKYTOUHYIO
aTTEeCTaINIO)

17

17

17

57

92

5 ®OHI OHEHOYHbBIX CPEACTB JJIsA ITPOBEJIEHUA

TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U TIPOMEKYTOYHOM
ATTECTALUHU OBYYAIOILIUXCSA MO AUCIUIIJIIMHE




@®OoHA OLEHOYHBIX CPEACTB I TNPOBEIACHHS TEKYIIEr0 KOHTPOJS YCIIEBACMOCTH W IPOMEXKYTOYHOM
aTTECTAIMU IO AUCUUILTHHE 0(OopMIICH B BHJe mpuioxenus Ne 1 k paboueil mporpaMMe MUCHUIUIMHBL H Pa3MEICH B
AJIEKTPOHHON HMH(GOPMAIIMOHHO-00pA30BaTENBHON Cpelic YHHBEpPCHTETa, JOCTYIHON oOydaromeMycs dYepe3 ero
JINYHBIA KaOMHET

6 YYHEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE

JTACIHATIIAHBI

6.1 YueOHas1 quTEepaTypa

6.1.1 OcHoBHas TUTEpaTypa

Bubmmorpaduueckoe onrcanue

Kom-Bo 3Kk3.
B OuOnmnoTteke/
OHJIAtH

6.1.1.1

Mrepennuxr, [. B. ['mapasnuka : yae6nuk / 1. B. ltepernuxt. — 5-e u3x., crep.
— Camnkr-IlerepOypr : Jlans, 2022. — 656 ¢. — URL:
https://e.lanbook.com/book/212051 (nara obpamenus: 11.05.2025). — Texkcr :
3JIEKTPOHHBIN.

Ounnaiin

6.1.1.2

VYnoeus, B. I'. 'uapasnuka : yueonoe nmocodue / B. I'. Yaosun, U. A. Onenba. —
Opendypr : OpeHOyprckuii rocynapcTBeHHBIH yHIBepcuTeT, 2014, — 132 ¢. —
URL: https://biblioclub.ru/index.php?page=book&id=330600 (nata oOparieHus:

11.05.2025). — TeKcT : 3NeKTPOHHBIN.

Omnmaitn

6.1.1.3

Kpectun, E. A. 3agagyHuk 1Mo TUAPaBIUKE ¢ IPUMEPAMHU PacUeTOB : ydeOHOe
noco6ue i By3oB / E. A. Kpectun, U. E. Kpectun. — 5-e u3n., crep. — CaHKT-
IMerepbypr : Jlans, 2021. — 320 c. — URL: https://e.lanbook.com/book/158956
(mata obpamienust: 11.05.2025). — TekcT : 2MEKTPOHHBIH.

Omnmnaiu

6.1.14

Jlamues, H. H. 'mapaenuka : yueOonuk / H. H. Jlamues. - 3-e u3a., crep. - M. :
Axanemus, 2010. - 269 c.
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6.1.1.5

Moprysos, K. I1. ['mnpasmmka ruaporexaudeckux coopyxenuii / K. I1. MopryHos.
— 3-e m31., crep. — Cankr-IletepOypr : Jlans, 2024. — 312 ¢. — ISBN 978-5-
507-47402-8. — Tekcrt : 21eKTpoHHBIH // JlaHb : 37IeKTPOHHO-OMOIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/367049 (narta oGpaiuerus:
05.05.2025). — Pexxum qocTyIma: Ajist aBTOPHU3. MMOJIb30BaTENEM.

Omnmnaitu

6.1.2 JlonoJIHUTE/IbHASA JIUTEpATypa

Bubmmorpadudeckoe onrcaHue

Komx-Bo 3Kk3.
B OuOnnoTeke/
OHJIAtH

6.1.2.1

Hukwurtun, C. I1. O6mias rugpoiorus : Kype Jekiuil no aucuuiinde " 'uaponorus”
/ C. II. Hukutus, H. B. To30enko, A. B. 3apaxoBuy ; @emep. areHTCTBO XK. -1I.
tpanci. - Upkyrck : Upl'YIIC, 2011. - 95 c.

33

6.1.2.2

Uyraes P. P. I'mapaBnuka (TeXxHHYecKas MeXaHUKa XKHUJIKOCTH) : yueb. s
CTYZICHTOB I'MIPOTEXH. crenuaibHocteil By3oB / P. P. Uyraes. - 6-¢ u3., penp. - M.
: BACTET, 2013. - 672 c.

20

6.1.2.3

Kab6aruenko, 1. M. 'maponorust 1 BOTHBIE H3BICKAHUS: KYPC JISKIUH | KypC JISKIHA
/ Y. M. Kabaryenko. — Mocksa : PYT (MUUT), 2015. — 128 ¢. — URL:
https://e.lanbook.com/book/188340 (nara obparienus: 15.04.2024). — TekcT :
3JIEKTPOHHBIN.

Omnmnaitu

6.1.24

Pemersko, M. B. OCHOBBI THIpaBIHKH, THAPOIOTHH U THAPOMETPHUH : yaeOHOE
nocobue / M. B. Pemersko. — Tomck : TITVY, 2015. — 193 ¢. — URL:
http://e.lanbook.com/books/element.php?pll_id=82846 (nata oOpamieHus:
11.05.2025). — TeKcCT : 3JIeKTPOHHBIH.

Omnaitn

6.1.2.5

Crpenkos, A. K. Oxpana okpy>Karomieid cpeJisl 1 3KOJIOTHst THAPOc(eps! : yueOHHK /
A. K. Crpenkos, C. FO. Temnbix ; Camapckuii roCyJapCTBEHHBIH apXUTEKTYpPHO-
CTPOUTENBHBIN YHUBEPCUTET. — 2-€ u3[. nepepad. u pon. — Camapa : Camapckuid
TOCY/apCTBEHHBIN apXUTEKTYPHO-CTPOUTENBHBIN yHUBepcureT, 2013. — 488 c. —
URL.: https://biblioclub.ru/index.php?page=book&id=256154 (narta oGpaienus:
11.05.2025). — TeKcT : 3JIeKTPOHHBIH.

Omnmaitn

6.1.2.6

Hommyx, C.C. 'mapasiika u rugposiorus : Y4eOHo-MeTouueckoe nocoodue /
peu.: I1. H. Xononos, B. I'. Cynuukosud. — Upkyrck : UpI'VIIC, 2018. — 74 ¢. —
URL: https://umczdt.ru/books/1319/265069/ (nata ob6pamenus: 11.05.2025). —

TeKcT : 3JIEKTPOHHBI.

Omnmaitn

6.1.2.7

Mommmyxk, C.C. 'mapasnuka u rugposorys : npaktukyMm / per.: FO. H. Canrbikos,
B.T. CymaukoBuy ; [Tomumyx C. C. — Upkyrek : UpI'VIIC, 2017. — 78 ¢. —
URL: https://umczdt.ru/books/1319/264319/ (nata obpamenns: 11.05.2025). —

TeKCT : AIEeKTPOHHBII.

Omnmain

6.1.2.8

I'mppaBnyika, THAPOIIOTHS, THAPOMETPHS : ydeOHOe rocodue : B 2 yacTax / A. A.

Omnmain




Boumuek, I1. B. [lIBenosckuii, A. A. Bomuek, H. H. lllemko ; mox o6m. pex. A. A.
Bomuex. — Mocksa ; bepnun : Jupekr-Meaua, 2019. — Yacte 2. CneunanibHble
BOMpPOCHL. — 233 ¢. : Wi, CXeM., TabJ1. — Pesxkxum moctyma: mo noamucke. — URL:

https://biblioclub.ru/index.php?page=book&id=596066 (nata oOpamicHus:
11.05.2025). — TeKcT : 3JIeKTPOHHBII.

Xomsunckas, A. I'. Tunpomerpust: kype nekuuii / A. I'. XomsuHckas. — Mocksa :
MUCH - MI'CY, 2015. — 96 ¢. — URL:

6.129 http://e.lanbook.com/books/element.php?pll_id=73703 (naTa oOpamuicHus: Onnaiin
11.05.2025). — TeKcT : 3JIeKTPOHHBII.
6.1.3 YueOHO-MeTOAMYECKHE PAa3PA0OTKH (B T. Y. VI CAMOCTOSATEIbHOI pa0oThl 00y4aIOIINXCH)
Kon-Bo 3Kk3.
Bubmmorpaduueckoe onrcanue B Oubnmoteke/
OHJIAMH
Iomumyx, C.C. Metonudeckue ykazaHus 1o u3ydeHuto auciuminsasl 51.0.33
T'uppaBnuka u ruaposorus no cneuuansHoctd 23.05.06 CTpouTensCcTBO Xe-
JIE3HBIX JIOPOT, MOCTOB ¥ TPAHCIIOPTHBIX TOHHENEH, ClIeHUaI3aluy Y IpaBIeHHe .
6.1.3.1 Omnnaitn
TEXHUYE-CKUM cOoCTOsTHHEM jkene3HomopoxkHoro mytw/ C.C. [omumyx ; UpI 'YIIC.
— Upkytek : UpI'YIIC, 2023. — 19 c. - Teker: anextporHbIi. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_66239 1422 2025 1 signed.pdf
6.2 Pecypchbl nH(pOpManMOHHO-TEeJIeKOMMYHUKAIMOHHOI ceTn «UHTepHET»
6.2.1 OnexTpoHHO-OnONMHoTeYHas cucteMa «M3narenscTBo Jlanby, https://e.Jlanbook.com/
6.2.2 DNeKTPOHHO-GubIHOTeuHas cucteMa «O6paszoBatenbHas miarhopma FOPAM Ty, https://urait.ru/
6.2.3 DEKTPOHHO-OMONINOTEYHAS CCTEMa «Y HUBEPCUTETCKast OMOInoTeKka oHIainy, https://biblioclub.ru/
624 OnexTpoHHas OMOIMOTEKa Y4eOHO-METOAMYECKOrO LICHTPA MO O0O0pa30BaHHI0 Ha HKEJIC3HOIOPOIKHOM
- tpancmnopte «3b YMII XX/ T» — https://umczdt.ru/books/
6.3 IlporpamMmmHoOe o0ecnieueHre U HH(POPMALMOHHBbIE CIPABOYHbIE CHCTEMbI
6.3.1 bazoBoe nporpamMmMHoe o0ecrieyeHue
6311 Microsoft Windows Professional 10, rocymapctBenHblii KoHTpakT oT 20.07.2021  Ne
T 0334100010021000013-01
6312 g/iicrosoft Office Russian 2010, rocynapctBenHsiil kKoHTpakT oT 20.07.2021 Ne 0334100010021000013 -
FoxitReader, CcBO0OOTHO pacmpocTpaHsieMoe MPOrPaMMHOE obecrieucHue http://free-
6.3.1.3 . .
software.com.ua/pdf-viewer/foxit-reader/
6.3.1.4 Adobe Acrobat Reader DC cBoOomHO pacmpocTpaHsieMoe TporpaMMHOE — oOecreucHue
T https://get.adobe.com/ru/reader/enterprise/
Snpexc. bpaysep. IlpuxiamHoe mnporpammHOe oOecriedyeHne oOmiero HasHaueHus, OducHbIe
6.3.1.5 TIPYIIOKEHUS, TUIEH3H — CBOOOIHO PacIpoCTpaHsIeMoe IIporpaMMHOe obecriedeHue 1o mier3nn BSD
License
6.3.2 Cnienuaiu3upoOBaHHOE IPOrPAMMHOE oOecrevyeHue
6.3.2.1 \ He npenycmotpero
6.3.3 UndopmanuoHHbie cIpaBOYHbIE CHCTEMbI
6.3.3.1 ‘ He npenycMoTpeHsl
6.4 IIpaBoBBIE H HOPMATHBHBIE JOKYMEHTBI
6.4.1 ‘ He npexycmoTpenst

7 OMIUCAHUE MATEPUAJIBHO-TEXHUYECKOU BA3bI,

HEOBXOJIUMOM JIJIsSI OCYIECTBJEHHUS YYEBHOTI'O ITPOIIECCA

1O JMCIUITJIMHE

Kopnyca A, b, B, T, [, E UpI'YIIC naxoasTcs mo aapecy r. MpkyTck, ya. UepHsimeBckoro, 1. 15;
xopmyc JI UpI'YIIC waxomurtcs — no aapecy r. Upkytck, ya. JlepmonToBa, 1.80

JTa6opatopust b-002(1) «'uapaBiauka ¥ TUAPOIOTHS ISl TPOBEJACHUSI MPAKTUIESCKUX 3aHATUH,
J1a00pATOPHBIX PadOT, IPYIMITOBBIX U MHIMBHUIYaIbHBIX KOHCYJIbTAIMNA, KyPCOBOTO MPOCKTHPOBAHUS

2 (BBIIOTTHEHUS KYPCOBBIX paboT), TEKYIIEro KOHTPOJISA ¥ MPOMEXKYTOUHOH aTTectari. OCHOBHOE

obopynosanune: Crennann3upoBaHHast MeOelb. JTabOpaTOPHBIE YCTAHOBKH, THAPOAKKYMYIIATOPHI,
IUPKYJIAPHBIC 1 BOAAHBIC HACOCHI, JIOTKH.

VYyebnas aynutopust ['-305 115 mpoBeaeHUs JIEKITMOHHBIX U TIPAKTHYECKUX 3aHATHI. OCHOBHOE

3 000pynOBaHHUE: CIEUATN3UPOBaHHAs Me0elb, MyIbTUMEHAIPOEKTOP, 3KpaH, (HOyTOyK mepeHoCcHOH). st

MIPOBEJICHUS 3aHATUH UMEIOTCS Y1eOHO-HATIISIIHBIE TOCOOUS (MPE3eHTAINH, TITaKaThI ).

[omemieHns sl CAMOCTOSATENBHOM PabOTHI 00YJAFOIIUXCSl OCHAIEHBI KOMITBIOTEPHOHN TEXHUKOM,
MTOIKITFOYEHHON K HHQOPMAIIMOHHO-TEJICKOMMYyHUKATMOHHOU ceTn «VHTepHeT», 1 00ecredeHbl JOCTYIIOM B
3JIEKTPOHHYI0 HH(OpMaMoHHO-00pa3oBaTenbhyio cpeny Vpl YIIC. [Tomemenus ais caMOCTOSATENbHOM
paboThl 00YJArOIIUXCSI:

— YUTaAJbHBIE 3AJIEL;
— y4eOHbIe 3aIbl BRIYUCIUTENbHON Texaukn A-401, A-509, A-513, A-516, [1-501, 1-503, JI-505, J1-507;




— TIOMEIIEHHS JJTs1 XPAHEHHUS U IPOPHIAKTHYSCKOT0 00CTyKUBaHus yueOHOro 00opyaoBanus — A-521

8§ METONYECKHE YKA3AHUSA IS OBYYAIOIUXCA
11O OCBOEHHMIO JTMCIIMITJIMHbI

Bun yueoHoOM
NESITEILHOCTH

Opranuzanus yueOHOH NesTeIbHOCTH 00y4aromerocs

Jlexus

Jlexmmst (oT JaTtmHCKOTO «lection» — YTEHHE) — BHUI AyIUTOPHBIX Y4eOHBIX 3aHATHH.
Jlexmus: 3akiaabIBaeT OCHOBBI HAYYHBIX 3HAHUI B CHCTEMAaTH3UPOBAaHHOH, MOCIEJOBATEIBHOM,
00001eHHON (opMe; pacKpbIBaeT COCTOSIHUE W TIEPCIIEKTHBBI Pa3BHTHS COOTBETCTBYIOLIEH
00JIacTH HayKN W TEXHUKH; KOHICHTPUPYET BHHUMaHHE OOYYarolIMXcsi Ha HanOoliee CIIOKHBIX,
Y3JIOBBIX BOIPOCaX; CTUMYJIUPYET [T03HABATEIbHYIO aKTHBHOCTH 00YJaIOMINXCSI.

Bo BpeMs NEKUMOHHBIX 3aHATHH OOYYArOLIMHCS NODKEH YMETh CKOHLEHTPUPOBATH
BHUMaHHME Ha HM3Yy4aeMbIX IpoOJieMaX M BKIIOYUTH B paboTy Bce BWJBI MaMSTH: CIIOBECHYIO,
00pa3HyI0 U MOTOPHO-JABHUIaTENbHYO. J[JI11 9TOro Bech Marepual, u3JaracMblii IPEenoaaBaTeieM,
o0ydJaromeMycsi HEOOXOAMMO KOHCHEKTHpOBaTh. Ha MONAX KOHCIEKTa CIEAyeT IOMEJaTh
BOIIPOCHI, BBIICICHHbIC OOYYAIOIUMCS JUIS KOHCYJNBTALMH C MpEToAaBaTeneM. BBIBOIB,
MOTydCHHBIE B BHIE (DOPMYyJ, PEKOMEHIyeTCs B KOHCIIEKTE ITOJYEPKHBAaTh WIN OOBOAWTH
paMKoi, 9YTOOBI JTydIlle 3alIOMUHAIICE. [10J1€3H0 COCTaBUTh KPATKHUil CIIPaBOYHUK, COEPIKAIINI
OTIpEeZIeTICHNUS BAKHEHIINX MOHATHH JeKIUH. K KaKIOMy 3aHATHIO CIIEAyeT pa3oOparh Marepuan
npeasiaymieit nexuuu. Y3ydas martepuan mo y4eOHHMKY WM KOHCIIEKTY JIEKIMH, ClexyeT
MEPEeXOAUTh K CIEIYIOLIeMY BOIIPOCY TOJIBKO B TOM ClIydyae, KOIJIa XOpOIO YCBOEH IpeAbLAYIINit
BOIIpOC. PHL[ BOIIPOCOB JUCHHUIIJIMHBI MOXKCT 6bITI> BBIHECCH Ha CaMOCTOATCIILHOC H3Yy4YCHUEC.
Takoe 3amaHue TpeOyeT OMCPATHBHOTO BBIMOJHCHUSA. B KOHCIEKTE JIEKIUHA HEOOXOIUMO
OCTaBUTb MECTO I OCBCHICHHSA YIIOMAHYTBIX BOIIPOCOB. O603Ha‘-II/ITI> BOIIPOCHI, TCPMUHBEI,
Marepuas, KOTOPBIH BBI3BIBACT TPYOHOCTH, IOMETHUTh U IIONBITATHCS HANTH OTBET B
pekoMeHayeMoi nureparype. Ecim camocTosiTensHO HE ynmaeTcss pa3o0paThesi B MaTepHane, TO
HeoOxonuMo c(hOopMyIHpOBaTh BOIPOC M 3a4aTh IIPENOJNABATENI0 HA KOHCYIbTAIMM, Ha
MPaKTHICCKOM 3aHATHH

IIpaktuueckoe
3aHATHE

[TpakTHyeckoe 3aHATHE — BUJ ayJUTOPHBIX y4eOHBIX 3aHSATHH, 1leJeHanpaBieHHas Gpopma
opraHusanuy y4eGHOro mpolecca, IIpU peaau3alud KOTOpoi oOyuaromuecs 10 3aJaHuI0 U TOJ
PYKOBOJICTBOM IMIPEMO/AABATENI BBIIONHAIOT IpaKTHYECKHE 3amaHusd. [IpakTudeckue 3amaHus
HanpaBjieHbl Ha YyIIIyOJleHHE HAYYHO-TEOPETHYECKUX 3HAHUH M OBJIAJACHUE ONpEICICHHBIMU
MeToJlaMH paboThl, B IPOIECCEe KOTOPBIX BHIPA0ATHIBAIOTCS YMEHHUS! M HABBIKH BBIIIOJTHEHHS TEX
WIN WHBIX y4eOHBIX IEHCTBHMH B naHHOW cdepe Hayku. [IpakThueckne 3aHATHS Pa3BHBAIOT
Hay4YHOE MBIIIICHHE M PEYb, MO3BOJIAIOT NPOBEPUTH 3HAHMS OOYUYArONIMXCS, BBICTYNAIOT Kak
CpeICTBa ONepaTUBHOIN 0OpaTHOMN CBSA3M; IEJIb MPAKTUYECKUX 3aHSATHH — YIITyONaTh, paclIupsTh,
JIeTAIM3UPOBATh 3HaHMs, IOJyYeHHbIE Ha JIEKLUH, B 0000LIEHHON (opme M comelcTBOBaTh
BBIPA0OTKE HABBIKOB NPO(ECCHOHABHOI JIeITeIbHOCTH.

Ha mnpakTuuecknx 3aHATHSAX HOAPOOHO PACCMATPHBAIOTCS OCHOBHBIE  BOIPOCHI
JUCHHUIUIMHBI, Pa30HpAlOTCs OCHOBHBIE THMBI 33mad. K KaXIoMy MNPaKTHYECKOMY 3aHATHIO
CleyeT 3apaHee CaMOCTOSITEIIBHO BBINOJIHUTH JOMAIIHEE 3aJaHHe M BBIYYUTH JICKI[MOHHBIN
Mmarepual K cieayrooniei teme. CucTeMaTHYecKoe BBIITOJTHEHUE JIOMAITHUX 3a/laHui 00s3aTelIbHO
U SBISIETCSI BOKHBIM (paKTOPOM, CIIOCOOCTBYIOIIMM YCHEITHOMY YCBOCHUIO TUCIUIIIHHBI

JlabopaTopras
pabota

OCHOBHOW LIeNIbI0  JIa0OPATOPHBIX pabOT SIBISIETCS TEOpEeTHYECKoe 00OCHOBaHME,
HATJBIIHOE W/WIM  SKCICPUMEHTAIBHOE IMOATBEPKACHHEC W/WIM TPOBEPKA CYIIECTBEHHBIX
TEOPETUYECKUX TOJOXKEHHH (3aKOHOB, 3aKOHOMEPHOCTEH) aHAlM3 CYHIECTBYIOIIUX METOJIUK H
METOAOB WX peanm3anud W T.4. OHH 3aHAMAIOT TPEUMYIIECTBEHHOE MECTO MPH H3YYCHUHU
JTUCHUTUIAH 00S3aTebHOW YacTH M YacTH, (OPMHPYEMOH YYacCTHHUKAMH 0O0pa30BaTEIBHBIX
oTHoleHui broka 1.

Hcxons 3 nenw, cosepkaHueM J1abopaToOpHBIX pabOT MOTYT OBITh:

- OKCIICPUMEHTAJIbHAS IIPOBEPKa (POPMYII, METOIUK PACUETa;

- TPOBEJCHHUEC HATYPHBIX M3MEPCHUN CBOWCTB, pabOYMX MapaMETPOB, PEKUMOB PabOTHI
MIPY ITOMOIITH JIAOOPATOPHOTO 00OPYAOBAHMS /UM CTEHJIOB M MAKETOB;

- O3HAKOMJIEHHUE, aHAJIN3 U TEOPETUIECKUE BBIKJIAJKU MO0 YCTPONCTBY, MPUHITUITY TEHCTBUS
n crmocobam  oOCTy)XUBaHUSl —amlmaparoB, JeTaledl MalluH, MEXaHHU3MOB, IPOIECCOB,
MPOTEKAMONIUX B HUX MPH 3TOM H T.II.;

- HarJsgHas Tpadudeckas HHTEPIPETAIUs YepTekKel, cxeM, 00 beMHBIX OBEPXHOCTEN U
T.J., BOCTIPOM3BOJIMMBIX C TIOMOIIBIO CIIEIIMATU3NPOBAHHOTO MPOTPAMMHOTO 00ECTICUSHYIS;

- UMHTAIMOHHOE MOJICITUPOBAHHE MPOIECCOB, MPOTCKAOIIUX B CIIOKHBIX XUMHYECKUX,
(hU3MYeCKHUX, MEXaHHUECKUX, TCKTPUICCKUX U IP. 00BEKTAX;

- HaDSITHOE MPEJCTaBICHHE O pabdoTe NepCOHAla KOHKPETHOW OpraHM3alludl MU
nonpaszaenenuss OAO «PXKI» nmocpeacTBOM MOAEIMPOBAHUS IUTATHBIX M BHEIITATHBIX CUTYyalUl
B BUPTYaJbHBIX CIIeNHAIN3UPOBaHHEIX APM (aBTOMaTH3MPOBAaHHBIX PabOOYUX MECT);

- YCTaHOBJIEHHE W TOATBEPKICHHE 3aKOHOMEPHOCTEH (IyTeM CpaBHEHUs MPOBEIACHHOTO




9KCIIEPHMEHTA ¥ PACCYNTAHHBIX 3HAYCHUN) U T.11.;

- O3HAKOMJICHHE C METOJIMKAMHU IPOBEJCHUSI SKCIEPHUMEHTOB, HATJLIIHBIM yCTPOHCTBOM
CTEH/I-MaKETOB U Tp.;

- YCTaHOBJICHHE CBOWCTB BEIIECTB, X KAYECTBEHHBIX M KOJIMUECTBEHHBIX XapaKTEPHUCTHK;

- aHAJIM3 Pa3IMYHBIX XapaKTEPUCTHUK MPOLIECCOB, B TOM YHUCIIE MPOU3BOACTBEHHBIX U MHBIX
IPOILIECCOB;

- pacdeT mapaMeTpoOB PA3NIMYHBIX SBJICHHH M INPOLECCOB, CMOJCIMPOBATH KOTOPHIE HE
BO3MOXKHO B PEaNIbHBIX YCIOBHUSX (HAIPUMeEp, Ype3BBIYAHBIC CUTYalUH U TIp.);

- HaOJIOICHUE Pa3BUTHSA SBJICHUMH, IPOLIECCOB U JIp.

JoryckaeTcss MHOE colepKaHne JTa0OpaTOpHBIX PadoT, €Cii 3TO OyIeT crocoOCTBOBATH
peai3aluy neyiel 1 3a1ad JUCIUIUIMHBI 1 OPMHUPOBAHHIO COOTBETCTBYIOIINX KOMIICTCHIIMH.

[o xapakTepy BBIIOJHAEMBIX JIAOOPATOPHBIX PabOT BO3MOXKHBI:

- O3HAKOMHMTEIbHbIE DPabOTHI, WCHOJb3yeMble MUl  3aKpeIUIeHUsS  W3yYeHHOTO
TEOPETHYECKOTO MaTepUalIbl;

- aHAIUTHYECKUE PabOThl, UCIOJIB3yeMbIe JJIS TIOJyYeHUs] HOBOW MH(OPMAIMU Ha OCHOBE
(hopManIn30BaHHBIX METOIOB;

- TBOpYECKHE pabOThl, OPUCHTHPOBAHHBIE Ha CAMOCTOSTEIBHBIH BHIOOP MOAXOIOB
pelIeHus 3a1a4.

IIpexxne, 4eM NPUCTYIUTH K JAOOPaTOPHBIM 3aHATHSAM, OOYYAIOUIMMCS HEOOXOIUMO
NOBTOPHUTH TEOPETUYCSCKUIT MaTepuai o teMe paboTel. Kaxknas nmaboparopHas paboTa ocHaIeHa
METOAMYCCKUMH YKa3aHUAMH, pa3paboTaHHBIMH IPENOAaBATEIISIMU, BENYIIUMHU TUCLHIUIHHY

CamocrosiTenbHast
pabota

OO6yuenne no aucuuiuinHe «['WapaBiIMKa ¥ THAPOJIOTHS IpeaycMaTpUBAeT aKTHBHYIO
caMocCToATeNbHYI0 pabory oOydwatomierocs. B paszgene 4 paboueld mporpamMbl, KOTOpBIit
HasbiBaeTcst «CTpyKTypa M COAEpKaHWE IUCHHUIUIMHBDY, BCE Yachl CaMOCTOSTENBHON pabOTHI
pacmucaHbl 0 TeMaM M BOIpPOCaM, a TaKXe yKazaHa HeoOXxoxmmas ydeOHas IHuTepaTypa:
oOyyatomuiics n3y4daeT y4eOHbIH MaTepuall, pa3dupacT NMpHUMEpsl U peIacT Pa3HOYPOBHEBHIC
3aJadydl B paMKax BBIMOJHEHHS Kak OOLIMX [OMAaIlHWX 3aJaHuil, Tak W HWHIUBHIYaJbHBIX
nmoMarmHuX 3amannid (MJ3) m apyrux BumoB paboT, MpedyCMOTPEHHBIX paboueil mporpammon
JUCHUIDIMHBL. [Ipy BBIMOJIHEHWM NOMANIHMX 3aJaHWH OOydJaroImeMycsl cliefyeT oOpaTHThCS K
3aJja4aM, PeIICHHBIM Ha MPEIBIAYIIIX IPAKTUYECKUX 3aHATHSX, PELICHHBIM JOMAIIHUM padoTaMm,
a TaKke K TIpuUMepaM, NPUBOAMMBIM JiekTopoM. Ecmm 3Toro Oyner HEJOCTaTOYHO MM
BBINOJIHEHUA BCEil pabOThl MOYKHO JOMOJHUTENIFHO BOCIIOJB30BATHCSA YYEOHBIMH ITOCOOMSAMH,
NpUBEJICHHBIME B pasnene 6.1 «YueOHas nureparypa». Ecnm, HecMOTps Ha W3y4YeHHbBIN
Marepuall, 3a/laHie BBINOJHHUTL HE yJaeTcs, TO B 0053aTENIbHOM MOPsIKE HEOOXOAMMO ITOCETHTh
KOHCYJIbTAllMIO TIPETIOJIaBaTelisi, BEAYIIETO0 MpPAaKTHYECKUE 3aHATHSA, W/WIM KOHCYJBTAIUIO
JIeKTOpA.

JomamiHne 3amaHus, WHIMBHAyalbHblE MJOMAIIHHE 3aJaHusi M Jpyrue paboThl,
NpeyCMOTPEHHbIE  pa0dodell  MporpaMMOM  MUCHUIUIMHBI  JOJDKHBI  OBITH  BBITIOJHEHBI
00ydJaromuMcs B YCTaHOBJICHHBIE NPENOAABATEIIeM CPOKH B COOTBETCTBHH C TPEOOBAHUSIMHU K
odopmileHHIO TEKCTOBOW M TpadMuecKoil JTOKyMEHTAlUH, ChOpMYyIHpOoBaHHBIM B [losoxeHun
«TpeboBanus k 0popMIICHHIO TEKCTOBOM M TpaduuecKkoil ToKyMeHTaui. HopMOKOHTPOIIBY.

OOyyaromuiicst 3a04HOM  (opMbl O0yueHHs BBINOJHSAET KOHTPOJBHYIO paboTy,
CoJiepKalTyto 7 3aaad, OTHOCSIIMXCSA K Pa3NUYHBIM pasjesiaM Kypca, HOMep BapHaHTa 3adaHuil
BBIOUpAETCSI M0 MOCeAHEH Iudpe mudpa CTyaeHTa.

YcnemHoe M3ydeHHEe YUeOHOM MUCHUIUIMHBI B 3HAYWTEIBHOW CTENEHH 3aBUCHT OT
MHTEHCUBHOCTH CaMOCTOSTENFHONH paboThI CTyJAeHTOB. IMEHHO MOATOMY NIpH HM3YyYEHHH Kypca
Ba)XKHEHIIIee 3HaUCHNE UMEEeT KOHTpobHast pabora. OHa OXBaThIBaeT Hanboee BaXKHBIE Pa3ZIeibl
Kypca M CYIIECTBEHHO OOJIEr4aeT ero cucreMaTrhieckoe u3ydeHue. IIpakTnka MmoKa3bIBaeT, 4To
CTYZICHTBl CaMOCTOSITEIIBHO M CBOEBPEMEHHO BBIIOJIHSIONINE KOHTPOJIBHYIO paboTy, yCIEIIHO
C/IAIOT 3a4ETHYIO CECCHIO.

KonrponbHass pabora TO3BOJSIET CTYyAEHTaM BBIpa0OTaTh HAaBBIKM PUMEHEHUS
TEOPETHYECKNX CBEACHUH K PEIICHUIO KOHKPETHBIX 337ad TEXHHUYECKOTO XapakTepa M, TeM
CaMBIM, OCBOUTH ITPAKTUKY THAPABINIECKUX PACUETOB.

3amaHusi pa3MelieHbl B OJEKTPOHHOW HWH(POPMAIMOHHO-00pa30BaTENbHOM  Cpefe
NpI'VIIC, nocTynHO# 00yd4aromeMycs yepe3 ero JNIHbIIH KaOuHeT.

KontponsHas pabota cmaeTcs W 3amumiaeTcs B CPOK yKa3aHHBIA MpenojaBaTelieM U B
COOTBETCTBHHM C TpeOOBaHMAMH K O(OPMIICHHIO KOHTPOJNBHOH pabOThI (TEKCTOBOH U
rpaduyeckoil yacteit), copmyiupoBanHsiME B Ilonoxenun «TpebGoBaHus k odopmiieHHIO
TEKCTOBOM M rpaduueckoil JOoKyMeHTauu. HOpMOKOHTpOb». 3aiura KOHTPOJIBHOH paboTHI
IPOXOAHNT B BUjie cobeceoBaHus

KomMmreke yueOHO-METOANUECKIX MaTepUaioB MO0 BCEM BHJIaM y4eOHOH NeATeNbHOCTH, MPEAYCMOTPEHHBIM pabouei
MIPOTPaMMO¥ AUCITUITIIMHEI (MOAYIIS), pa3MeIleH B MJIEKTPOHHOH HHpOpMamoHHO-00pa3oBatensHoi cpene Upl'YIIC,
JIOCTYITHOU 0o0ydaromemMycs 4epe3 ero JUIHbIN KaOuHeT




IIpuio:xxkenne Ne 1 k padoueid mporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouHslx cpeactB  (POC) sBaseTcss COCTAaBHOM YacThl0 HOPMAaTHUBHO-
METOJUYECKOr0  O0ecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YaroUUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMU 71l OLIEHMBAaHUS KayecTBa OCBOCHMsI OOpa3oBaTEIbHOW MPOrpaMMbl U YPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yYarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

—  of0ecrieueHHWE  COOTBETCTBHMSI  pE3yJbTaTOB  OOy4YeHHs  3ajayam  Oyaylien
npo(heCcCHOHANTLHOM JCSITETLHOCTA Yepe3 COBEPIICHCTBOBAHHWE TPATUIIMOHHBIX M BHEIPCHHUE
MHHOBAIIMOHHBIX METO0B 00y4YeHHsI B 00pa30BaTeIbHbBIN MpoIlece;

— CaMOIIOATOTOBKA M CAMOKOHTPOJIb 00YYAIOIINXCS B IIpoLiecce 00yueHHsl.

@DOH/T OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KJIFOYEBBIX MPUHIIUIIOB OILICHUBAHMUSL:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTD, 3(PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
CUCTEMA:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEpUICHUI0 OCBOEHHMS 00pa30oBaTENbHON MpOrpamMmbl; JaeT oOIllee IpeICTaBIeHUE O BHJE
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, MPEBBIIICHHE MHUHUMAIbHBIX  XapaKTEPUCTHUK
c(hOpMUPOBAHHOCTH  KOMIETEHIIMWA; TO3BOJISIET  peliaTh TUIOBBIE  3a/Jaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOMKAM;

— BBICOKHH YpPOBEHb OCBOCHHS, MAKCMMAJIbHO BO3MOXKHAsI BBIPAKEHHOCTH XapaKTEPUCTUK
KOMIIETEHIIM; IpeanoiaraeT roTOBHOCTh peliaTh NPaKTUYECKHUE 3aa4l MOBBIIIEHHOM CII0AKHOCTH,
HETHUIIOBBIE 3a/lau, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEIMOJIHOW  ONpPENEN€HHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMATHUBHOM H
METOIMYECKOM 00ECTIEUEHHH.



2. llepeyeHb KOMINETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET
AUCUMILIAHA.
IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIA.
IToxka3zaresin OEHUBAHUSA KOMIECTCHIUA, KPUTEPUH OLCHKHU

JucnummnHa «[ uapaBiivka U THAPOJIOTHS» YIaCTBYET B (POPMUPOBAHUN KOMIICTCHIIHIA:
ITK-1. CrtocoOeH opraHu30BBIBATh U BHITIOTHATH HHKCHEPHBIC W3BICKAHUS TPAHCIIOPTHBIX
NyTeld U COOPYKCHHH, BKITFOYAst Ie0IC3MYSCKUE, THIAPOMETPHUCCKUE U HHKCHEPHO-TCOJIOTHISCKUE
paboThI

II orpaMmMa KOHTPOJbHO-OICHOYHBIX MCPOHPHHTHﬁ

o4yHasi popma 00yUYeHus

Ne

HaumenoBanue
KOHTPOJIBHO-
OIICHOYHOTO

MEpONPHATHS

OOBEKT KOHTPOJIS

Kon unnukaropa
JIOCTHXKEHUS
KOMIETEHITIH

HaunmMeHnoBaHue OIEHOYHOTO
cpenctea (popma
TIpOBeACHUSI*)

4 cemecTp

1.0

Paznen 1. BBenenne. I'nx

OCTAaTHKA

11

Tekymuii KOHTPOJIb

Tewma 1. IIpenmer ruapaBnuku
U TUAPOJIOTHH, 3HAUYECHHUE
THIPABINKN U NHKEHEPHOU
THIPOJIOTUU B CTPOUTEIBCTBE
X/Il, MOCTOB M TPAHCIIOPTHBIX
ToHHENEH. Puznueckue
CBOMCTBA KUJKOCTH.
I'mnpocraruxa.
I'mnpocratudeckoe naBiieHUE U
ero ceoiictBa. OCHOBHOE
ypaBHEHHE THUAPOCTATHKH.
IIpuknaznHbie BOIPOCH
THIPOCTATUKU

IK-1.3

CobecenoBanne (yCTHO)
Koncnekr

1.2

Tekymuii KOHTPOJIb

[IpaxTryeckoe 3ansTue 1.
®dusnueckue CBONCTBA
JKuJKocTu. ['uipocraruka

[K-1.3

CobecenoBanue (yCTHO)

1.3

Tekymuii KOHTPOJIb

JlaboparopHas paboTa 1.
Wzyuyenne puznueckux
CBOMCTB JKUJKOCTH

[K-1.3

3amuTa 1abopaTopHOH
paboTsl (IIMCEMEHHO)

14

Tekymuii KOHTPOJIb

Jlaboparopnas pabota 2.
H3mepenue
TUAPOCTATUYCCKOI'0 AaBJICHUS
C TIOMOMIBIO PA3ITNIHBIX
puOOpOB

[K-1.3

3amuTa 1abopaTopHOH
paboTsl (IIMCEMEHHO)

2.0

Pa3gen 2. 'mapoaunnamuka. 'uapaBinyeckue conpoTHBI

CHUSA

2.1

Tekymuii KOHTPOJIb

Tema 2. OcHOBBI
THJIPOAVHAMUKH, OCHOBHBIE
NOHATHS. Y PaBHEHUE
HEPA3PBIBHOCTU JBUKCHHUS
JKUJKOCTH, ypaBHEHUE
beprynnu. I'mapasnuueckoe
CONPOTUBIIEHUE, PEKUMBbI
JBIDKEHUS )KUIKOCTH,
JIMHEHHBIE U MECTHBIE TOTEPU
HaTopa Mpu ABHKEHUU
JKUAKOCTU

MK-1.3

CobecenmoBanue (yCTHO)
Koncnekr

2.2

Texymuii KOHTPOJIb

[IpaxTrgeckoe 3ansTHE 2.
YpaBHEHNE HEPA3PBIBHOCTU U
Bepnynmu. ['mapaBiuueckue
oTepU

[K-1.3

CobecenoBanue (yCTHO)

B pamxax IIIT**: 3amanus
PEKOHCTPYKTHBHOTO YPOBHS
(TTHCBMEHHO)

2.3

Texkymuii KOHTPOJIb

Jlaboparopuas pabota 3.
I'eomerpuueckas,
SHepreTudeckas u
MEXaHUYECKas CYIIHOCTh
ypaBHEeHHS bepHyH

IK-1.3

3amuTa 1abopaTopHOM
paboThI (MHCEMEHHO).

B pamkax ITIT**: 3aganus
PENPOAYKTHBHOTO YPOBHS




Jlaboparopuas pabota 4.
Omnpenenenns koadduireHToB

3ammrTa JlabopaTopHOU
paboTsl (IMCBMEHHO).

2.4 | Tekyuuii KOHTPOJIb . IK-1.3
yi P MECTHBIX COIIPOTUBJICHUM B B pamxkax IIIT**: 3ananus
TpybomnpoBoaax PENpOAYKTHBHOIO YPOBHS
3.0 | Pa3gen 3. UcTeueHne KUAKOCTH Yepe3 OTBEPCTHS U HACAKH
Tema 3. HcredyeHue »XUAKOCTH
yepe3 OTBEPCTHS M HACA/IKH,
HCTEYEHHE U3 MAJIBIX
. OTBEPCTUH NPHU MOCTOSTHHOM CobGecenoBanue (YCTHO
3.1 | TekymImii KOHTPOJIb P p K-1.3 (v )
HAarope, NPOTEKaHNE KUIKOCTH Koncnexr
yepe3 HacaIKH, OOJbIITHe
OTBEPCTHS MIPH NOCTOSIHHOM
Harope, KOpOTKHEe TpyObl
CobecenoBanue (YCTHO
[IpakTuueckoe 3ansarue 3. **_(y )
o B pamkax IIIT**: 3apanus
3.2 | TexymImii KOHTPOJIb HcTeuenne sXUIKOCTH depes K-1.3
PEKOHCTPYKTUBHOTO YPOBHS
OTBEPCTHUS U HACAIKU (MHCHMEHHO)
JIabopaTopHas paboTa 5. 3amuTa 1abopaTopHOI
o HcTeuenne us oteepcTHii 1 a00ThI (MMCHMEHHO).
3.3 | Tekymmii KOHTPOJIb P IK-1.3 p ( - )
HAacaJoK MPH MOCTOSIHHOM B pamkax IIIT**: 3aganus
Harmope PEIPOAYKTHBHOTO YPOBHS
3amurTa 1abopaTopHOH
JlaboparopHas paboTa 6. pagi)n,l (e fMeHE 0)
3.4 | Tekymmii KOHTPOJIb TapupoBanme BomoMepa IK-1.3 )
yi P BeI:ITp " AOMEP B pamxax ITIT**: 3aganuns
P PEIPOAYKTHBHOTO YPOBHS
4.0 | Pa3nen 4. /IBusKeHHe KUIKOCTH B HATIOPHBIX TPYOONPOBOIaX
Tema 4. JIBMKCHHUE )KUIKOCTH
B HAIlOPHBIX TPYOOIPOBOJAx
. p TPYOOTIpOBOAAX, CobecenoBanue (yCTHO)
4.1 | Tekymuil KOHTPOJIb CHCTEMBI B TpyOOIIpOBOIaxX U IK-1.3
Koncnexr
OCHOBHbIE THITbI. OCHOBHBIE
pacyeTHble 3aBUCHMOCTH
CobecenoBanue (yCTHO
ITpakTuyeckoe 3aHsTHE 4. A **'(y )
. B pamkax IIIT**: 3ananus
4.2 | Tekyuuii KOHTPOJIb JIBIDKEHHE KUIKOCTU B IK-1.3
PEKOHCTPYKTHBHOTO YPOBHS
HaIOPHBIX TPyOOIPOBOJax (MHChMeHHO)
JlaboparopHas paboTa 7. 3amuTa 1abopaTopHOMA
. OmnpeneneHne JUHEHHBIX a00ThI (MMCBMEHHO).
4.3 | Tekyuuii KOHTPOJIb pen . [K-1.3 P ( - )
COIIPOTHBIIEHUN B B pamkax ITIT**: 3aganus
TpybompoBogax PENpOAYKTUBHOIO YPOBHS
JlaboparopHas paboTa 8. .
3ammra 1abopaTopHOH
OmnpeneneHne MOBHIIICHUE paGoTs! (ITHChMEHHO)
4.4 | Tekymuii KOHTPOIb ABJICHUS TIPH K-1.3 )
yi P A P B pamkax ITIT**: 3ananus
THJIPaBIIMYECKOM yJiape B
PENpOAYKTUBHOIO YPOBHS
HaIopHOM TpyOompoBoie
50 Pasnen 5. PaBHOMepHOoe [BH)KeHMe B OTKPBITHIX pyciax. Teopusi ycTaHOBHMBIIErocsi HePAaBHOMEPHOIO
"~ | ABMIKeHUS JKHAKOCTH B OTKPBITBIX pycjaax
Tema 5. PaBHOMepHOE
JBIKCHUE KHUIKOCTH B
OTKPBITHIX pycCllaX, COCTOSTHHE
TIOTOKOB U PEKUMBI JIBIKCHUS
XKHJKOCTH B OTKPBITBIX pyciax
1 Oe3HAIOPHBIX TPyOax,
€CTEeCTBEHHBIE PYCIIa,
3aBHCHUMOCTH IS pacdera
kaHanoB. Teopus
. CobecenmoBanue (yCTHO)
5.1 | Tekymuuii KOHTPOJIb HEYCTaHOBUBLIETOCS MK-1.3

HEPaBHOMEPHOTO JIBUKEHHS
KUIKOCTH, HEMPU3MATHUCCKUE
U IPU3MaTHYECKHE pycia,
nccieI0BaHne

1 depeHnInanTbHOTo
yPaBHEHHS IBHKCHUS
KHUJIKOCTH, POpM CBOOOTHON
TIOBEPXHOCTH IOTOKA,
MOCTPOEHNE KPHBBIX

Koncnexr




CBOOOHOM TTOBEPXHOCTH B
HCKYCCTBEHHBIX PyClIax

5.2

Texyimuii KOHTPOJIb

IIpakTrueckoe 3anatue 5.
Pacuer kanasoB

IK-1.3

CobecemoBanue (yCTHO)

5.3

Tekymuii KOHTPOJIb

JlabopaTophast paboTta 9.
Omnpenenenne ko3¢ purpiera
[e3n, xoaddurrenTa
LIEPOXOBATOCTH pPycia

IK-1.3

3amuTa 1abopaTopHOU
paboTHI (TICEMEHHO).

B pamxax ITIT**: 3aganns
PEenpOIyKTUBHOTO YPOBHS

6.0

Pazgen 6. Ilocrpoenme
conpsiskenus 0bedos. /I

HKCHUEC TPYHTOBBIX BOJ

KPUBbIX CBOﬁO)]HOﬁ MOBEPXHOCTU B €CTECTBCHH

bIX pYcjiaax. BoagocauBel M

6.1

Tekymuii KOHTPOJIb

Tema 6. TlocTpoeHUE KPUBBIX
CBOOO/IHOM NOBEPXHOCTH B
€CTEeCTBCHHBIX pycliaX, CIocoo
A. H. PaxmanoBa, crioco0s! H.
H. [TaBnoBckoro. Bogocnussl
U comnpspkeHue 0beoB.,
BOJOCJTIUBEI ¢ TOHKOM CTCHKOM,
BOJIOCITUBBI C ITUPOKIM
TIOPOTOM, BOJJOCIIHB C
MIPAKTHICCKIM TPOQIIIEM,
TameHne YHSPTUH ITOTOKA,
THIPaBIMYECKUI pacueT
BOJIOOOMHBIX KOJIOIEB U
CTCHOK, T'MIPaBIMYECCKUN
pacueT mnepenaios,
OBICTPOTOKOB, a’palus MOoTOKa.
Peunas runpomerpus,
HM3MEpEHHUs YPOBHEH BOJEI,
BOJIOMEPHBIC TTOCTEI,
CaMOMICIBI YPOBHEH BOJIHI,
MIPOU3BOJICTBO U3MEPEHUI
TITyOWH BOJEI,
THIPOMETPUIECKUE
npoduorpaMmal

IK-1.3

CobecenoBanne (yCTHO)
Koncnekr

6.2

Tekymuii KOHTPOJIb

[IpakTuueckoe 3ansarue 6.
[MocTpoeHue KpHUBBIX
CBOOO/IHOM MOBEPXHOCTH B
HCKYCCTBEHHBIX pycClax.
ITocTpoenue kpuBoit
CBOOO/IHOM MMOBEPXHOCTH T10
crniocody YapHOMCKOTO.

[K-1.3

CobecenoBanne (yCTHO)

B pamxax [TIT**: 3amanus
PEKOHCTPYKTHBHOIO YPOBHS
(TTMCBMEHHO)

6.3

Tekymuii KOHTPOJIb

JlaboparopHas padota 10.
laieHue sHEPruM MOTOKA,
THAPABINYECKUI pacyer
BOJI0OOMHBIX KOJIOJIEB U
creHok. IIpousBecTu pacuersl
ramieHus B HIDKHEM Obede

[K-1.3

3amuTa 1abopaTopHOA
paboThl (TUCHMEHHO)

7.0

Pazgen 7. OcHoBbI 00mIeil THMAPOJOTUM CYILIH.

npouecchl

Peunass ruapoJiorusi. /[BUsKeHHe HACOCOB M PYCJI0BbIe

7.1

Tekymuii KOHTPOJIb

Tema 7. OcHOBBI 00mIIEH
THPOJIOTUH CYIIH,
KPYTOBOPOT BOJIbI B IPUPOJIE,
BOJIHBIH OanaHc, aTMoc(epHbIe
0Ca/IK1, NCTIAPEHHs, BOJHBIE
pecypcbl. Peunas cucrema,
MTUTAaHUE W BOJHBIH PEXKUM PEK.
T'uaporpader. @akTopsl,
BJIMSIFOIINE HA CTOK BOJIBI.
JlenoBeie sABIEHUS Ha peKax,
HaJle/iu, UCTIONIb30BaHHE
A3POKOCMHUYECKHUX METOJIOB B
ruaposoruy. Peunas
ruaposorus. J{Bnxenue
HAacOCOB U PyCIIOBBIE
npouecchl Pacuer pacxo108

MK-1.3

CobecenoBanue (yCTHO)
KOHCIICKT




HAaHOCOB, CEJIEBBIE ITOTOKH,
PYCIJIOBBIE TIPOLIECCHI,
pyciioBble nedopManuy,
ypaBHeHHE JehopMann
pyciia, THITBI PYCIIOBBIX
OpOLECCOB

IIpakruueckoe 3ansarue 7
TI'uaponorudeckue u

7.2 | Texymuii KOHTPOJIb [K-1.3 CobGecenoBanue (YCTHO
yi i THPOMETPHYECKHE PACUETHI A v )
JIOPO’KHBIX COOPYKEHHH
JlaboparopHas pabota 11. 3ammTa 1a60paTopHOH
. I'mnpomerpus. Iloctpoenue a00THI (MUCBMEHHO).

7.3 | Texymuii KOHTPOIIb ADOMETP P MK-1.3 p ( s )
npo¢uiIei u iaHa peKu B B pamkax ITIT**: 3ananus
n3obarax PENpOAYKTHBHOIO YPOBHS

8.0 | Pa3nen 8. [lopo:kHbIe BOAONPOMYCKHBIE COOPYKEHUS
Tema 8. JlopoxHbie
BOJIOIIPOITYCKHBIE
COOPY)KEHHS, THIPABINICCKUH
pacdeT BOAONPOIYCKHBIX TPYO,
aKKyMYJISIIUS BOABI B BEPXHEM
Obede BOIOMIPOITYyCKHBIX TPYO,

N KOCOTOPHBIE TPYOBI. CobecenoBanue (YCTHO

8.1 | Tekymumii KOHTPOJIb p Pyt IK-1.3 A (v )
I'mppaBnuyeckuii pacyer Koncnexr
MaJIOro MOCTa, THJpaBIUKa
MOTOKa B OTBOJSIINX pyciax
TpyO, pa3MBIBHI U TallleHUE
SHEPrUM NOTOKA B HIDKHEM
Opede TOpOXKHBIX TPYO U
MAaJIBIX MOCTOB, JFOKEPHI

CobecenoBanue (yCTHO
ITpakTuyeckoe 3aHsTHE 8. A **'(y )
. N B pamxkax IIIT**: 3aganus

8.2 | Tekyuuii KOHTPOJIb I'unpaBanueckuil pacuet IK-1.3

PEKOHCTPYKTHBHOTO YPOBHS
BOJIOIIPOITYCKHBIX TPYO
(IMCHMEHHO)
CobecenoBanue (yCTHO
ITpakTuyeckoe 3aHsTHE 9. A **'(y )
. N B pamxkax I1IT**: 3aganus
8.3 | Tekyuuii KOHTPOJIb I'uapaBiamueckuil pacuet [K-1.3
PEKOHCTPYKTHBHOTO YPOBHSI
OTBEPCTHUS MAJIOTO MOCTa
(TMCBMEHHO)
JlaboparopHnas pabota 12. .
. 3ammra J1abopaToOpHOM
8.4 | Tekyuiuii KOHTPOJIb Omnpenenenne riryOUHbI IK-1.3
paboThl (TMCHMEHHO)
pa3MbIBa BBIXOJIHBIX pycell
JlaboparopHas paboTa 13.
Hccnenosanue Gpopm
. conpspkeHus: ObedoB 3a 3ammra 1abopaTopHOH

8.5 | Tekymuii KOHTPOIIb p ¢ [K-1.3 HI patop
TUAPOTEXHUYECKUM paboThl (TUCHMEHHO)
COOPY)XEHHEM M METOJIOB
BO3/JCICTBUS HA HUX.

3ader (cobeceroBaHHE)
[TpomexyrouHnas K-1.3 3ayer - TeCTUPOBaHNE
aTTecTanus ' (KOMITBIOTEpHBIE
TEXHOJIOTHH)
IIporpaMma KOHTPOJIbHO-OLICHOYHBIX MEPONPUATHI 3a04Has popma 00yueHH s
Haunmenosanne Kon nnaukaropa HaunmMenoBanue onieHOYHOTO
Ne | KOHTPOJILHO-OIIEHOYHOTO OOBEKT KOHTPOJIIS JOCTHKEHHS cpexnctsa (popma
MEpOTIPHUSITHS KOMITCTEHIINU MIPOBECHUS *)
3 Kypc¢, ceccusi 3SMMHSISI
1.0 | Pa3nen 1. BBenenue. I'mapocraTuka.
Tema 1. [Ipeamer ruapaBiuku
Y THJIPOJIOTHH, 3HAUCHHE
THPABJIMKU 1 HHXEHEPHOI C
. obeceoBanue (YCTHO
1.1 | Texymuii KOHTPOJIB TUIIPOJIOTUH B CTPOUTEIILCTBE IK-1.3 A Y )

*/II, MOCTOB ¥l TPAHCTIOPTHBIX
ToHHeNEeH. Pu3ndeckne
CBOMCTBA KHUJIKOCTH.

Koncnexr




I'mppocraTtuka.
I'uapocraTryeckoe AaBICHUAC U
ero ceorictBa. OCHOBHOE
YpaBHCHHE THAPOCTATHKH.
[puknanHbIC BOIPOCHI
THUIIPOCTATUKU

2.0

Paznen 2. F'uapoaunamuka. ['uapaBiauyeckue cONpoTUBIEHUS.

2.1

Tekyimuii KOHTPOJIb

Tema 2. OcHOBBI
TUIPOAVUHAMHUKH, OCHOBHBIE
MOHATHSL. Y paBHEHUE
HEPa3pBIBHOCTH JBHKECHUS
JKUIKOCTH, ypaBHEHUE
bepuymnu. I'uapasindyeckoe
COTIPOTHUBIICHHE, PEKUMBI
JIBIDKEHUS )KUAKOCTH,
JUHENHBIE U MECTHbIE IOTEPU
Harnopa Nnpu ABHKEHUU
JKUJIKOCTH

IK-1.3

CobecenoBanne (yCTHO)
Koncnekr

2.2

Tekymuii KOHTPOJIb

JlabopaTopHas paboTta 3.
I'eomerpuueckas,
JHEpPreTHYCeCKas 1
MEXaHU4YECKas CYIIHOCTb
ypaBHeHust bepuyu

IK-1.3

3amura 1abopaTopHOU
paboThI (TUCEMEHHO).

B pamkax IIIT**: 3aganus
PENpOAYKTUBHOTO YPOBHS

3.0

Paznen 3. UcTeyeHue :KHIKOCTH Yepe3 OTBEPCTHSI M HACAIKH.

3.1

Tekymuii KOHTPOJIb

Tema 3. HcreueHnue XuaKOCTH
yepe3 OTBEPCTHS M HaCaaKH,
HCTEUEHHE U3 MAJIBIX
OTBEPCTUH IIPU IOCTOSSHHOM
Harope, NPOTEeKaHUE KHUIKOCTU
4yepe3 HacaIKu, O0JIbLINe
OTBEPCTHUS IPHU ITOCTOSTHHOM
Harope, KOPOTKHE TPYObI

IK-1.3

CobecenoBanue (yCTHO)
Koncnekr

3.2

Tekymuii KOHTPOJIb

JlabopaTopHas paboTa 6.
TapupoBanue BogoMepa
Benrypu

IK-1.3

3amuTa 1abopaTopHO
paboThI (TUCEMEHHO).

B pamkax [TIT**: 3aganus
PENPOIYKTUBHOIO YPOBHS

4.0

Paszpnen 4. JIBM:KeHHe dKUAKOCTH B HAIOPHBIX TPyOonpoBoaax.

41

Tekymuii KOHTPOJIb

Tema 4. JIBWwKeHHUE )KUIKOCTH B
HaIOPHBIX TPYOOIpPOBOIAX,
CHCTEMBI B TPYOOIPOBOJAX U
OCHOBHBIE TUIIBI. OCHOBHBIE
pacdeTHbIe 3aBUCHMOCTH

IK-1.3

CobecenoBanue (yCTHO)
Koncnekr

4.2

Tekymuii KOHTPOJIb

IIpaxkTuyeckoe 3anarue 4.
JIBUKEHHE )XUIKOCTH B
HaIOPHBIX TPyOOIpoBOIaxX

IK-1.3

CobecenoBanue (yCTHO)

B pamkax [IIT**: 3ananus
PEKOHCTPYKTHBHOTO YPOBHS
(mMCBMEHHO)

5.0

Pa3gen 5. PaBHoMepHOoe [BHM:KeHHMe B OTKPBITHIX pyciaax. Teopusi ycTaHOBHBLIErocsi HepaBHOMEPHOIO
JABHUKEHHUSI AKUJIKOCTH B OTKPBITHIX pycJjax.

51

Tekymuii KOHTPOJIb

Tema 5. PaBHOMepHOE
JIBIDKEHUE XKHUJKOCTH B
OTKPBITBHIX pycllaX, COCTOSTHHUE
MOTOKOB U PEKUMBI JIBHKCHUS
KUIKOCTH B OTKPBITBIX pyciax
1 Oe3HaNOPHBIX TpyOax,
€CTECTBEHHBIE pycJia,
3aBUCHMOCTH JJIsl pacuera
KaHajoB. Teopus
HEYCTaHOBHMBIIETOCS
HEpaBHOMEPHOT'O IBH)KEHHMS
JKUJIKOCTH, HEIIPU3MaTHIECKHE
U NIpU3MaTHYecKHue pycia,
nccie0BaHNe

i depeHnnantsHOTO
YpaBHEHHS ABUKCHUS
XKHUIKOCTH, GOopM CBOOOTHOM

IK-1.3

CobecenoBanue (yCTHO)
Koncrekr




HOBEPXHOCTH IIOTOKA,
MOCTPOCHHE KPHUBBIX
CBOOOIHOM TOBEPXHOCTH B
HCKYCCTBEHHBIX pyCliax

6.0

Paspen 6. Ilocrpoenme

KPHUBBIX CBOOOJHOH IIOBEpXH

conpsizkeHusi 6bedos. /IBHKeHHE ITPYHTOBBIX BOJI.

OCTH B €CTECTBEHHBIX pYycJjax.

BonocauBbel u

6.1

Tekymuii KOHTPOJIb

Tema 6. TlocTpoeHue KpUBBIX
cBOOOTHOH TIOBEPXHOCTH B
€CTECTBEHHBIX pycliaX, CIlocod
A. H. Paxmanosa, ciocoOsr H.
H. ITaBnosckoro. Bomociausel u
conpsbkeHne ObeqoB,
BOJIOCITUBBI C TOHKON CTEHKOH,
BOJIOCITUBBI C ITHPOKUM
MOPOTOM, BOJOCJIUB C
MPaKTHYECKUM IIpodHiIeM,
raieHue YHepruu noToka,
TUAPABIMYECKUNA pacueT
BOJOOOMHBIX KOJOAIIEB U
CTEHOK, TUIPaBINICCKUH
pacHer repenasos,
OBICTPOTOKOB, adpalnys MOTOKA.
Peunas runpomerpus,
U3MEPEHUs] YPOBHEU BO/IbI,
BOJOMCPHBIC ITOCTHI,
CaMOIIMCLbI YPOBHEH BOJBI,
IIPOU3BOJCTBO U3MEPEHUN
rITyOUH BOJIBI,
THIPOMETPHUYECKHE

PO IIOrPaMMBI

IK-1.3

CobecenoBanue (yCTHO)
Koncnekr

6.2

Tekymuidi KOHTPOJIb

IIpaxkTuyeckoe 3anarue 6.
IlocTpoeHue KpuBbIX
CcBOOOJTHOH TTOBEPXHOCTH B
HCKYCCTBEHHBIX pyClax.
[MocTpoenue kpuBoit
CBOOO/IHO ITOBEPXHOCTH T10
cniocoby YapHoMcKoro

IK-1.3

CobecenoBanue (YCTHO)

B pamkax [IIT**: 3ananus
PEKOHCTPYKTHBHOTO YPOBHS
(TTMCBMEHHO)

7.0

Pa3zgen 7. OcHoBbI 001
MPOIECCHI.

eil rHpoJjorua cCymiu.

Peunass ruaposorusi. /[BuzKeHHe HACOCOB M PYCJIOBbIE

7.1

Tekymuii KOHTPOJIb

Tema 7. OcHOBBI 0011IEH
THIPOJIOTHH CYIIH, KPYTOBOPOT
BOJIBI B IPUPOJE, BOJHBII
OaraHc, atMocepHble 0CaaKH,
HCTIAPEHHUs, BOJHBIE PECYPCHI.
Peunas cucrema, nuranue u
BOJIHBIH PEXKHM PEK.
T'unporpader. dakTopsl,
BIMSIIOIIUE HA CTOK BOJBIL.
JlenoBble sIBIEHMS HA peKax,
HaJleJIy, UCIIOJIb30BaHNE
AIPOKOCMHUYECKUX METOIOB B
ruznposaoruu. Peunas
ruznposorus. J[puxenue
HACOCOB M PYCJIOBBIE POIIECCHI
Pacuet pacxoi10B HaHOCOB,
ceJieBble IOTOKH, PYCIIOBBIE
MPOLECCHI, PYCIIOBbIE
nedopmanuy, ypaBHeHHE
nedopmanuu pycia, THIBI
PYCIOBBIX POLECCOB

IK-1.3

CobecenoBanue (yCTHO)
Koncnekr

7.2

Texymuii KOHTPOIb

IIpakTuueckoe 3anstue 7
I'ugponorudeckue u
TUIPOMETPUUECKUE PACUETHI

JIOPOXKHBIX COOPYIKEHUM

IK-1.3

CobecenoBanue (yCTHO)

B pamkax IIIT**: 3ananus
PEKOHCTPYKTHBHOTO YPOBHS
(TMCHMEHHO)

8.0

Pa3nen 8. Jlopo:kHble BOAONPONYCKHbIE COOPY KEHMSI.




Tema 8. JlopoxHbie
BOJIOIIPOITYCKHBIE COOPY>KEHNS,
THIPABJINYECKUN pacyer
BOJIONIPOITYCKHBIX TPYO,
AKKyMYJISIIIUSL BOJABI B BEPXHEM
Obede BOIONPOITyCKHBIX TPYO,
KOCOTOPHBIE TPYOBI. MK-1.3 CobGecenoBanue (YCTHO)
I'unpasnuyeckuil pacyer ' Koncnekr

MaJoro MocCTa, THIPaBIHKa
MOTOKA B OT-BOJSILINX PyCIax
TPyO, pa3MbIBEI U TallICHUC
SHEPIUH IOTOKA B HIDKHEM
Obede TOpOoKHBIX TPYO U
MaJIbIX MOCTOB, JIOKEPHI

8.1 | TekymImii KOHTPOJIb

CobecenoBanue (yCTHO)

B pamkax IIIT**: 3amanns
PEKOHCTPYKTHBHOTO YPOBHS
(mUCBMEHHO)

[MpaxTuaeckoe 3anarue §.
8.2 | TekymImii KOHTPOJIb l'unpaBiamgeckwii pacyer IK-1.3
BOJIOTIPOITYCKHEIX TPYO

3amura mabopaTopHOU
paboTHI (THCEMEHHO).

B pamkax IIIT**: 3aganus
PENPOITYKTUBHOTO YPOBHS

JlabopaTopHnas padora 12.
8.3 | Tekymmii KOHTPOJIb OmnpenencHue TIyOHHBI IK-1.3
pa3MBbIBa BBIXOJHBIX pycell

JlabopaTopnas padota 13.

Hccnenosanue Gpopm 3amuTa 1abopaTopHO
8.4 | Tekyuruii KOHTPOJIb compaKeHIA Oheon 32 I1K-1.3 paotel (HHCBZ:.HHO)'
TUIPOTEXHUYECKUM B pamkax IIIT**: 3ananus
COOpPY>KECHHEM U METOJIOB PENpOAYKTUBHOTO YPOBHS
BO3ACUCTBUS HA HUX
3 Kypc, ceccust 3SUMHSAA
Texyumii KOHTOTb TK-1.3 Kontponsnas padora (KP)
(TMCHMEHHO)
3ader (cobecemoBaHue)
[IpomexxyrodHas TK-1.3 3adeT - TeCTHPOBaHUE
aTTecTanus ' (KOMITBIOTEpHBIE

TEXHOJIOTHH)

*dopma npoBeeHUs KOHTPOIbHO-OLEHOYHOTO MEPONPHUATHSL: YCTHO, MMCbMEHHO, KOMITbIOTEPHBIE
TEXHOJIOTHH.
Onucanne nokasareseil H KPpUTEPHEB OLICHUBAHNS KOMIIETCHIINH.
Onucanue MIKaJ OLEeHUBAHUA

Kontponp kadyecTBa OCBOCHMSI NUCHMIUIMHBI BKIIOYAaeT B C€e0s TEKYIIUH KOHTPOJb
YCIIEBAEMOCTH M IPOMEKYTOUHYH) aTTECTAlMI0. TEeKylMi KOHTPOJb YCIEBAEMOCTH U
MIPOMEKYTOUHAS aTTECTAI[Usl OOYYAIOIIUXCS MPOBOISTCS B IEJSIX YCTAHOBJICHUS COOTBETCTBUS
JTOCTIIKEHU  O0yJarommxcs TMO3TamHbIM —TpeOoBaHUSM 00pa3oBaTeNbHON MpOrpamMmbl K
pe3yabTaTtaM o0ydeHus: U OPMHUPOBAHUS KOMIIETEHITUH.

Tekylmunii KOHTPOJIb YCIIEBAEMOCTH — OCHOBHOM BHUJl CUCTEMATHYECKOM IPOBEPKHU 3HAHUU,
YMEHUM, HABBIKOB OOYyYaIOIMUXCSA. 3ajavya TEKYIIETO KOHTPOJISI — OMEpPaTUBHOE U PETYJIIPHOE
yhpaBieHUe y4yeOHOW JeATENbHOCThIO OOYyYaloIIMXCS HAa OCHOBE OOpaTHOW CBSI3U U
KOPPEKTUPOBKH. Pe3ylbTaThl OIIEHUBAHUS YUUTHIBAIOTCS B BUAE CPEIHEHN OIEHKHU MPU MPOBEIACHUU
MIPOMEXYTOUYHOU ATTECTALIUH.

Jlnst  olleHMBaHUS PE3yJbTAaTOB OOYYEHHWs HCIOJIB3YETCS YeThIpeXOaJIbHAs  IIKasa:
COTJIIMYHOY, «XOPOIIOY», «YAOBIETBOPUTEIHHOY, «HEYAOBICTBOPUTEIILHO» U JBYXOAIIbHAS IIKAJa!
«3aUTCHOY, «HE 3aUTCHOY.

IlepeueHb OLIEHOYHBIX CPEACTB, MCHOJIB3YEMBIX JUISl OLEHUBAHUS KOMIIETCHIMHA, a TaKXKe
KpaTKasi XapaKTepUCTHUKA 3TUX CPEJICTB MPUBEICHBI B TAOIHIIE.

Texymmii KOHTPOJIb

HanmeHnoBanue IIpencraBnenue
Kpatkas xapakTepucTika OLLEHOUYHOTO CPEACTBa
OLICHOYHOT'O CPEJICTBA OILICHOYHOT'O

Ne




cpenctea B @POC

1 | CobecenoBanne

CpenctBo  KOHTPOJISI ~ Ha  HPAKTHYECKOM  3aHSITHH,
OpraHM30BaHHOE KaK CIelHajbHas Oecela MpernojaBaTelis ¢
oOydJaromumMcs Ha  TEMbI, CBSI3aHHbIE C  HM3Yy4aeMoi
JUCUMIUIMHON, M pAacCUYUTAHHOE Ha BBUICHEHHE O0beMa
3HAHMH 00Yy4YaroLIerocsi Mo ONPENeICHHOMY paszely, TeMe,
npoOemMe U T.II.
Moxetr  OBITh
00yJaroIuxcs

HCII0JIB30BAaHO JUIsL OLCHKH 3HAHUMN

Bormpocs! mis
cobecenoBaHus 110
TeMam/pazaenam
IUCIUTUIAHBL

3amganus
2 | penpoayKTHBHOTO
YPOBHS

CpencrBo, NO3BOJIIONICE OLCHUBATh W AWArHOCTHPOBATH
3HaHUS (akTUdeckoro Marepmaia (0a3oBBIE  TOHSTHS,
ITOPUTMBI, (aKThl) M YMEHHUS NPaBHIBHO HCIIOJIb30BATh
CrelaJbHble TEPMHMHBI M TOHATHSA, Yy3HaBaHHE OOBEKTOB
U3y4eHUs] B paMKax OIpeleieHHOH Tembl (paszena)
JUCIUTUIMHBIL.

PexomentyeTcs it OLICHKH 3HaHUI U YMEHUH 00yJaromuxcs

KommnekTsl 3aa4
U 3aJaHui

3ananus
3 | PEeKOHCTPYKTHBHOTO
YPOBH:

CpeactBo, MO3BOJSIONIEE OICHUBATH W JAUArHOCTUPOBATH
YMEHHUS CHUHTE3UPOBATh, aHAIU3UPOBATh, 00001aTh
(baxTH4ecKuii u TEOPETUYECKUH Marepuai c
(GbopMyIHpPOBaHHEM KOHKPETHBIX BBIBOJIOB, YCTAHOBJICHHEM
MIPUYHUHHO-CIIEICTBEHHBIX CBS3EH.

PexoMenayetrcss 1yisi OLUEHKM 3HAHWI, YMEHUM U BJaJACHUI
oOyJaromuxcs

KoMmmnekTsl 3a1au
H 3aJaHui

4 | KoHcroexr

CpenctBo, mo3sBosstomee (OpPMHUPOBaTH M OLICHUBAThH
CIIOCOOHOCTh O0YYAIOIIErocss K BOCIPUATHIO, 0000ILEHHIO U
aHanuzy nHdopmanum.

PexkomenyeTcst U1 OLIEHKU 3HAHUN M YMEHUIN 00y4Jaronmxcst

TembI KOHCITIEKTOB
0 JUCHUILIMHE

6 3ammuTa J1a00paTOPHOM
paboTh

CpeacTBo, MO3BOJISIONIEE OLIEHUTh YMEHHE O0ydarolerocs
MUCBMEHHO  M3Jlarath  CyTh  IIOCTAaBICHHON  3aauw,
CaMOCTOATCIbHO NPUMECHATH CTAHAAPTHBIC METOABI PCHICHUSA
MOCTABJICHHON 3aJa4M C HCIIOJb30BAaHHEM HMEIOLICHCs
nabopatopHoit 0a3bl, MPOBOAUTH AaHAIU3 MOJYYEHHOTO
pe3yabTata paboThl.

Tembr
71ab0paTOPHBIX
paboT u
TpeOOBaHHUSA K UX
3aIuTe

CpencTBo [UId NPOBEPKH YMEHHH NPHUMEHATh HOIY4YECHHBIE
3HaHUS 10 3apaHee ONPENEICHHOW METOIUKE IS PELICHHUs

Tunosoe 3ananue
JJIS1 BBITIOJTHCHU ST

KonTponbHast pabota o KOHTPOJBHON
7 (KP) 3a/1a4 WU 3aJaHHi 10 pa3ieny JUCIUTIIHBL. AGOTHL 110
MoeT ObITh HCHOJB30BAHO I OICHKH 3HAHWH, yMEHUH, p
paszenam/Temam
HABBIKOB U (WJIN) OTBITA JESITEIHPHOCTH 00YJIarOIIUXCS
JIUCIUTUIAHBI
IIpomMexxyTouHas arrectanus
IIpencraBnenue
HaunmenoBanue pea
No Kpatkas xapakTepucTHKa OLIEHOYHOTO CPECTBA OLIEHOYHOT'O
OLIEHOYHOTI'O CPEJCTBA
cpenctea B @OC
CpeactBo, MO3BOJISAIONIEE OLICHUTh 3HAHUS, YMEHUs, HaBbIKOB | [lepeueHb
u (WIM) OmBITa  JEATSIEHOCTH  OOYyYalomerocs IO | TEOPETHISCKHUX
1 | 3auer JUCLUIUINHE. BOIIPOCOB U
MosxeT ObITh HCIIOJB30BaHO ISl OLICHKH 3HAHWW, YMEHHH, | MPaKTHYECKUX

HaBBIKOB M (MJIM) OTIBITA JIESITEIbHOCTH 00Y4aIOIIUXCS

3a/laHul K 3a4eTy

Tect — npomexxyTouHast
2 | arrectranus B popme
3agera

CucteMa  aBTOMATU3UPOBAHHOTO  KOHTPOJNS  OCBOEHUS
KOMITETEHIIMH (YacTH KOMIIETEHNHWil) oOyJarommMcsi T0o
JUCIUIUIMHE (MOJIYJIIO) C MUCIIONb30BaHHEM HMH(OpMannOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

MoskeT OBITH HCTOJB30BAHO JUIS OICHKW 3HAHUM, YMEHH,
HAaBBIKOB U (MJIN) OTBITA JESITEIHbHOCTH 00YJIarOIIUXCS

DoH TECTOBBIX
3aJJaHuHA

KpnTepml U IIKAJbI OLICHUBAHUA KOMHeTeHHHﬁ B pe3yJjibTaTC U3YUYCHUA NUCHUITJIUMHBI

NPHU NPOBEJICHUH NPOMEKYTOYHOM aTTecTanuu B (popme 3a4yera. IllkaJia oueHUBaHUA YPOBHHA

OCBOCHHUSA KOMIIeTEeH M

IIxana oneHUBaHU

Kpurepuu onenuBanus

YpoBeHb
OCBOCHUS




KOMIICTCHIIH

OOyyaronmuiicss NPaBHJIBHO OTBETHJ Ha TEOPETHYECKHUE
Borpockl. [lokasan oTiaMYHbIE 3HaHUS B paMKax ydeOHOro
Marepuana. [IpaBuiIbHO BBIONHHUI NPAKTHYECKUE 3aIaHUSL.
ITokasan OTIMYHBIE YMEHUS M BIAJCHHA HaBBIKAMH
NPUMEHEHHS MONyYCHHBIX 3HAHUH U YMEHUH NPU PEIlCHUH
3amad B paMKax ydeOHoro marepmana. OTBETHJ Ha BCe
JIOTIOJIHUTEJIBHBIE BOIIPOCHI

Bricokmit

«3BayTCHO»

Obyuarommiicss ¢ HeOOIBITUMHI HETOYHOCTSIMH OTBETHI Ha
TEOpeTHYeCKHe BOMPOChL [lokasanm XOpollue 3HaHHS B
pamMkKax  y4eOHOro MaTepuara. C HEOOJIBIINMU
HETOYHOCTSIMU BBITIONHMIJI TIpaKTUUecKue 3ananus. [lokazan
XOpOIIMEe YMEHUS W BIAJCHUS HABBIKAMH TMPUMCHCHHUS
MOJYYCHHBIX 3HAHUW M yMEHUH MpH pPCIICHUM 33734 B
pamkax ydeOHOro marepuana. OTBETHII Ha OOJBIIHMHCTBO
JIOTIOJTHUTENBHBIX BOIIPOCOB

ba3oBebrit

OOy4aromuiicst ¢ CyIIECTBEHHBIMH HETOYHOCTSIMH OTBETHII
Ha TEOpETHYECKHE BOIIPOCHI. IToxkasan
YIOBICTBOPUTENBHBIE 3HAHMA B  paMKax yd4eOHOTO
Matepuana. C CyIECTBEHHBIMH HETOYHOCTSMHU BBINOJIHUI
mpakThdeckue 3anaHus. Iloka3an ynOBIETBOPHUTENBHBIE
YMEHHS U BIIAJICHUS HABBIKAMHM NPUMEHEHUS MOIYy4EeHHBIX
3HaHUIl 1 yMEHMH NpH pelIeHuH 3a/1a4 B paMKaxX y4eOHOro
Marepuana. J{omycTuia MHOTO HETOYHOCTEH IpU OTBETE Ha
JIOTIOJIHUTEIIbHBIE BOIIPOCHI

MuHUMAaILHBIA

«HC 3a4YTCHO»

OOyuaronuiicss MpU OTBETEC HA TEOPETHUCCKUE BOIPOCHI U
npu BBIITIOJIHCHUH MPaKTHICCKUX 3az[aH1/1171
NPOICMOHCTPUPOBAT HENOCTATOYHBIM YpPOBEHb 3HAHUU H
YMEHUH TIpU pEUICHHH 3aJad B paMKax yd4eOHOro
marepuana. [Ipy oTBeTax Ha IONOJIHUTEIbHBIE BOIPOCHI
OBLTO MOITYIIIEHO MHOXKECTBO HETIPABIIIBHBIX OTBETOB

Komnerentus
He chopMUpOBaHa

Tect — mpomexyTouHas arrectanus B popme 3auera

[IIxana oneHUBaHUS

Kputepun oneHuBanus

OOyuaronuiicsi BepHo otBeTws1 Ha 70 % W Ooyiee TECTOBBIX 3aJaHUI NPH NPOXOKICHUH

«3aYTCHO»
TECTHUPOBAHUS
OOyuaronuiicsi BEpHO OTBETHJI Ha 69 % M MeHee TECTOBBIX 3aJaHWil IPU MPOXOXKICHUU
«HE 324TEHO»
TECTHPOBAHUS

KpuTtepuu u mkajiabl olleHUBAHUS Pe3y/1bTATOB 00yUYeHHs IPH NPOBEACHUH

KonrtposnbHas pabora

TEKYLIETr0 KOHTPOJIA YCIIEBAEMOCTH

[IIxans! oLieHUBaHUS

Kpurepun onennBanus

OOyyaronmuiicsi TMOJHOCTBIO M TPaBHIBHO

BBITIOJTHHUJI ~ 3aJaHUC

KOHTpOJ’IBHOﬁ pa6OTBI. Iloxazan oTIMYHBIC 3HAHMS U YMCHUA B paMKax

«OTIIMIHOY
YCBOGHHOTO ydeOHoro Matepuana. KonTpoibHas pabora odopmiieHa
AKKypaTHO M B COOTBETCTBHH C MPEABSIBISIEMBIMU TPeOOBaHUSIMH
OOyuwaromuiicst  BBINOJHWIJI ~ 3aJjaHie  KOHTPOJILHOH  paboThl ¢
HeOOJIPIIMMHU HeTOYHOCTSIMH. [lokazan Xopolue 3HaHUs ¥ YMEHHUS B
«XOPOLIO» «3aUTEHO

«YHAOBJICTBOPUTCIILHO»

paMKax YCBOGHHOro y4yeOHoro wmarepuana. EcTb HemocTaTku B
0 OpPMIICHIN KOHTPOJIEHOH PabOTHI

OOydaromuiicss  BBINOJMHWI ~ 3aJaHWe  KOHTPOJNBHOH  paboTel ¢
CYyIIECTBEHHBIMHU HETOYHOCTSIMH. [I0Ka3an y1oBIeTBOPUTEIbHbBIC 3HAHUS
U YMEHHA B paMKaX YyCBOEHHOTO ydeOHoro Marepumana. KauecTBo
o opMIICHHS KOHTPOJIBHON pabOTHI IMEET HEJAOCTATOYHBI YPOBEHD

«CHEYIOBJIETBOPUTEIBLHO) «HE 3a4TCHO»

OOydatonuiicss HE IOJHOCTHIO BBIIOJIHWI 3aJaHUs KOHTPOJIEHOU
paboThI, IPX 3TOM MTPOSBIII HETOCTATOYHBIN YPOBEHb 3HAHUH M YMEHUH

CobecenoBanue

IIxane1 olleHUBaHUS

Kpurepuu onieHuBanust

«OTIIHUYIHO» «Ba4YTCHO»

I'mybokoe m mpoYHOE YCBOEHHE IMPOrpaMMHOTO marepuana. llomHble,
MOCJIeZIOBAaTEIbHbIE, TPAMOTHBIC M JIOTHYECKU HM3JIaraeéMble OTBETHI TPHU




«XOPOIIOH

«YOOBJICTBOPUTCIILHO»

BuZoM3MeHeHun 3ananus. OOydwarommiicss cBOOOIHO cHpaBisieTcsi C
MOCTABJICHHBIMH 3aJadyaMi, MOXKET OOOCHOBATh NPUHATHIC PELICHHS,
JIEMOHCTPHUPYET BIAJACHUE PAa3HOCTOPOHHWMH HABBIKAMH H IpHEMaMHU
BEITTOJTHEHHS ITPAKTHIECKUX paboT

3HaHWe TPOTPaMMHOIO MaTepualia, TpaMOTHOE H3JIOKeHHe, 0e3
CYIIECTBEHHBIX HETOYHOCTEH B OTBET€ Ha BOINPOC, IMPABHIBHOE
NPUMEHEHNE TEOPETHYECKUX 3HAHWM, BIAZeHHEe HEOOXOJUMBIMU
HABBIKAMU MPH BBIMOJIHEHUHN MPAKTHYECKHX 33124

OOyyaronuiicss TeMOHCTPUPYET YCBOCHHWE OCHOBHOTO MaTepuaia, MpHu
OTBETE JIOMYCKAIOTCS HETOYHOCTH, TIPH OTBETE HEIOCTATOYHO
MPaBUJIBHBIC (OPMYJIMPOBKH, HAPYIICHUE IMOCICIOBATECIBHOCTH B
W3JI0)KCHUU MPOTPAMMHOIO MaTepHaia, 3aTPYAHCHUS B BBIIOJHCHUU
MPAaKTUYCCKUX 33 TaHUH

Cnaboe 3HaHWE MPOrPaMMHOIO MaTepuajia, NMPU OTBETE BO3HUKAIOT
OIMOKH, 3aTPYTHCHUS PU BBITOJHCHUH TPAKTHYCCKUX PadOT

«HCYOOBJICTBOPUTCIHLHO»

«HC 3a4YTCHO» He ObLI10 ONBITKY BEIIIOJIHUTH 3aJaHuc

HpaKTI/I‘ICCKI/IC 3aHATHUA

Kputepuu onieHnBanus

«3BadyTCHO»

B otBere oOywaromierocst OTpakeHbl OCHOBHBIE TEOPETHUECKUE ITOJIOKEHHUS 10 JaHHOMY BOIPOCY,
ONMCAHHBIII  MaTepwan  WIUIIOCTPUPYETCS  NPAaKTHYECKMMH  mpuMepamu.  OOydaromiumMcs
(dopmynupyeTcss 1 000CHOBBIBAETCSI COOCTBEHHAsI TOUKA 3PEHHS Ha 3asBJICHHBIC MPOOJIEMBI, MaTepHaT
n3naraeTcs Npo(ecCHOHANBHBIM S3BIKOM C HCIIOIb30BAaHHEM COOTBETCTBYIONICH CHCTEMBI MOHITHH 1
TEPMHUHOB.

B otBere oOydarorierocsi oTpakeHbl OCHOBHBIC TEOPETHUECKHE TOJOKECHUS MO JAaHHOMY BOIIPOCY,
OTHCAHHBII MaTepral WITIOCTPUPYETCS MPaKTUISCKAMH IIpuMepaMu, o0ydaromumcs GopMyIHpyeTcs
COOCTBCHHAsI TOYKA 3PCHHS Ha 3asiBIICHHBIC MPOOJIEMBI, OJHAKO OH HCIIBITHIBACT 3aTPYIHCHUS B €€
aprymeHranui. Martepuan u3naraetcss Npo(ecCHOHANIBHBIM  SA3BIKOM € HCIIOJIb30BaHHEM
COOTBETCTBYIOILIEH CUCTEMbI MOHATUN U TEPMUHOB.

B otBere oOyuaromierocsi OTpaKeHbl JIMIIb HEKOTOPBIE TEOPETUYECKHE IOJIOKEHHS I10 JaHHOMY
Borpocy.. OOyd4alomMicsi HCHBITBIBAET  3HAYWTEJIbHBIC  3aTPYAHEHUS TPH  WUIIOCTPALUU
TEOPETHYECKUX  TIOJIOKCHUI TNPaKTUYEeCKUMM IpuMmepaMu. Y  OOydaromerocsi OTCYTCTBYET
COOCTBEHHAsI TOYKa 3pEHUs] Ha 3asiBJICHHBbIE MPoOJeMbl. Marepuan u3iaraetcsi nMpoecCHOHaIbHBIM
SI36IKOM C MCIIOJIb30BAHUEM COOTBETCTBYIOLICH CHCTEMbI OHITHH H TEPMHUHOB.

«HE
3a4YTCHO»

OtBeT 00y4aromerocsi He OTPaXXaeT TEOPETHIECKUE MOJI0KEHHS 10 JaHHOMY Bompocy. OOyqaronuiics
HE MOJKET NPHBECTH IPAKTHYECKUX NPUMEpoB. Marepuan u3iaraercs OKHUTEHCKHM) S3BIKOM, HE
UCTIONB3YIOTCS HOHSTHS M TEPMUHBI COOTBETCTBYIOLIEH HayqHOH o0nacTy.

OTBeT OTpa’kaeT CHCTEMY (OKMTEHCKHX» IPEACTaBICHNH 00ydaromerocss Ha 3asBICHHYIO IpoOiiemy,
o0ydJaromuiicst He JaeT Onpe/ieNieHns] 0a30BbIM MOHSATHSM.

3aaHus penpo yKTUBHOIO YPOBHS

[Iatp 3amanuii, 3a KaxkIbIi TpaBUIBHBIA OTBET oAMH Oat. [lepeBoa B yeThipex OATIBHYIO

CUCTEMY IIPOUCXOOUT CIICAYHOIIUM o6pa30M:

Ywcio HaOpaHHBIX OaJTOB OreHka

5 GayioB «OTITMYHOY

4 6amra «XOPOIIO»

3 Oamia «YIOBJIETBOPUTEIHHOY
MEHBIIIE Tpex 0aIoB «HEYJIOBIICTBOPHUTEIILHOY

3alaHusl PEKOHCTPYKTUBHOI'O YPOBHS

[IIkael onleHUBaHUS Kpurepuii oieHkun

OGy‘laIOIIIPIfICSI MOJIHOCTBIO U NPAaBUJIBHO BBITIOJHUIT 3aJaHUS. Iloxasan oTaIu4YHEIC 3HaHU,
YMEHUA U BJIAJJCHUS HAaBbIKaMH MPUMCEHCHUS UX MIPU PCIICHUU 3a4a4 B paMKaX YCBOCHHOT'O

COTJIIMYHO»
yuyeOHoro marepuana. Pabora odopmieHa akkypaTHO M B COOTBETCTBHH C
MIPEIbSBISIEMBIMI TPEOOBAHUSIMHI
OOydaroniiics BBITIONHWI 3aJaHuA ¢ HeOOmpImMMHU HeTouHocTsMH. [lokaszanm xopormme
«XOPOILOH 3HAHMS, YMEHMS U BJIAJCHUS HaBbIKaMU NPUMEHEHMsI UX IIPU PELICHUM 3aad B paMKax

YCBOEHHOT0 ydeOHOoro Marepuaia. EcTe HemocTaTKi B 0pOpMIICHHN pabOTHI

«YAOBJIECTBOPUTCIILHO»

OOyuaronuiicsi BBIIONHWII 3aJaHusi C CYIIECTBEHHBIMH HeToyHOCTsAMHU. [lokazan
YIOBIETBOPUTENIbHBIE 3HAHMS, YMEHHWS W BIQJCHUS HAaBBIKAMH MPUMEHECHUS WX TpU
peleHnH 3a7ad B PaMKax yCBOGHHOTO ydebHoro matepuana. KadectBo odopmienuns




pa60T1,1 HUMCECT HCHOCTaTO‘IHLIﬁ YPOBCHb

«HCYAOBJICTBOPUTCIIBHOY

[pu BBIMONHEHUH 3aJaHUK 00YJYaIOIINIICS MPOJEMOHCTPUPOBANI HEOCTATOUHbIH YPOBEHb
3HAHUWH, YMCHUI W BJIAJCHHS UMHU NPH PELICHHH 33/1a4 B paMKax YCBOCHHOTO y4eOHOTO
Marepuana

Koucnekr

[IIxane1 olileHUBaHUS

Kpurepuii oueHku

«OTIIHYHO»

Koncnekt nonnslil. B koHCIEKTHpYeMOM MaTepHaje BblIe/eHa INIaBHas M BTOPOCTENEHHAs
nHpopmanusa. YCTaHOBJICHA JIOTHUYECKAsl CBS3b MEKAY JIEMEHTAMH KOHCIEKTHPYEMOTO
Marepuana. JlaHbl ONpeIeNeHNs] OCHOBHBIX IOHSTHIT; OCHOBHBIC ()OPMYJIBI TPHBEICHBI C
BBIBOJIOM, JITaHA T€OMETpHIEcKas WirocTpanys. [IpuBeaeHs! npuMepsl

«XOpOIIO»

Koncnexr nosiHsiil. B KOHCIEKTHPYEMOM MaTepuale BbIJICNICHa TTIaBHAsI H BTOPOCTETICHHAS
nH(popmanusi. YCTaHOBIEHa HE B IOJHOM O0BEME JIOTHYECKasl CBA3b MEKAY 3JIEMEHTaMH
KOHCHEKTHPYEMOro Marepuana. JlaHsl ONpEJelCHUs] OCHOBHBIX MOHSTHH; OCHOBHBIC
(dopMynbl TIpUBENCHBI 0€3 BBIBOAA, YAaCTUYHO JaHAa TIEOMETPHYECKas HIUTIOCTPALUSL.
ITpuMeps! npUBeICHB! YACTUYHO

«YAOBJIETBOPUTEIILHO»

Koncnekr He mnonHblii. B koHCHekTHMpyeMOM Marepuane He BbIIEJECHA IJIaBHas U
BTOpOCTeneHHass nHpopmaims. He ycraHOBieHa Jiormdeckas CBsI3b MEXKAY 3JIEMEHTAMH
KOHCIIEKTUPYEMOT0 Marepuana. JlaHbl OIpenelcHUs OCHOBHBIX IIOHATUH; OCHOBHBIE
¢dbopMynbl npuBeneHbl 0Oe3 BBIBOAA, HET T'€OMETPUUYECKON wWuItocTpauuu. I[lpumeps
OTCYTCTBYIOT

«HCYIOBJICTBOPUTCIILHOY

Komncmexr He YAOBJICTBOPACT HU OJTHOMY M3 KPUTCPUCB, IPUBCACHHBIX BbLIIIEC

JlaGopaTopHnas pabota

[ITkaJbl OLieHUBaHUS Kpurepuu onieHuBanust

«OTIIUYIHO»

«XOPOIO»

«YHOBJICTBOPUTCIILHO»

JlabGopatopHas pa0oTa BBINOJHEHa B OOO3HAYCHHBIH MpenojaBaTeieM
CPOK, MUCBMEHHBIN OTYeT 0e3 3aMeYaHui.

JlabopaTopHast paboTa BEIIIONHEHa O0YYAIONIMMCS B TIOJTHOM OOBEME C
coOirofeHneM HeoOXoAMMOoil mocnenoBaTenbHOCTH.  OOydaromuiics
paboTall TOJNHOCTBIO CAMOCTOSTENBHO; MOKa3ajl HEOOXOIUMBIE UL
NPOBEJCHUsT PabdOTHl TEOPETHYECKHUE 3HAHHS, NMPAKTUUECKHE YMEHUS U
HaBblkM. Pabora (oruer) odopmieHa akkypatHo, B Haubojee
ONTHMAIBLHOM JUIsl PUKCAlMU pe3ynnbTaToB opme

JlabopaTtopHast paboTa BBIIIOJHEHA B 0003HAYCHHBIM IpEIogaBaTeieM
CpPOK, MUCbMEHHBIN OTYET C He60HbIHI/IMI/I HEI04YCTaMU.

JlabopaTopHast paboTa BBIMOJHEHA OOYUYAIONIMMCS B MOJHOM 00BbEME U
CaMOCTOSITENbHO.  JlomyIeHbl  OTKJIOHEHUS  OT  HEeoOXOAMMOM
«3aUTCHOY MOCJIEIOBATEIEHOCTH BBITIOJHEHUS, HE BIUSIOIINE HA IPAaBHUIBHOCTH
KOHEYHOTO pe3ynpTara. Pa0oTa mMmokasplBaeT 3HaHUE OOYJYAIOIIUMCS
OCHOBHOTO TEOPETHYECKOTO MaTepHalla H OBIAQJACHHE YMCHHSIMH,
HEOOXOIUMBIMH  JIII  CAMOCTOSTENIFHOTO  BBITIONIHEHUS  Pa0OTHL
JloTyeHbl HETOYHOCTH W HEOPEXKHOCTh B O(OPMIICHHH DPE3yJIbTaTOB
paboThl (oT4eTa)

JlabopaTopHast paboTa BBIMIOJHEHA C 33JCPIKKOU, TUCHMEHHBIH OTYET C
HEJ0YETAMM.

JlaGopatopHast paboTa BbInoyHseTCsI U odopmisieTcss 00ydaromuMCst
IpH TOCTOpOHHeW momomu. Ha BeimomHeHHMe paboOTHI 3aTpaduBaeTCs
MHOTO BpeMeHH. OOydarouiuiics MOKa3bIBaeT 3HAHUS TEOPETHYECKOTrO
MaTepHajia, HO HCIIBITHIBACT 3aTPyIHEHHUE TP CaMOCTOSATENIFHON paboTe
C MCTOYHHKAaMH 3HaHUH WM pubopamu

«HCYAOBJIECTBOPUTCIBLHO»

JlabopatopHast paboTa He BBHINOJHEHA, MHCBMEHHBIH OTYET He
MpE/ICTaBJIEH.

PesynbraThl, mnonydeHHBIE OOy4aroIIMMCS, HE TMO3BOJIIOT CJHENaTh
NPABWJIBHBIX BBIBOJOB M MOJHOCTBIO PACXOMAATCS C IIOCTaBJICHHOU
«He 3a4TeHOo» | menblo. [lokaspiBaeTcs IUIOXO€ 3HAHWE TEOPETHYECKOr'o MaTepHaia |
OTCYTCTBHE HEOOXOANMBIX YMEHHH.

JlabopaTtopHass paboTa HE BBINONHEHA, y YYallerocs OTCYTCTBYIOT
HCO6XO}II/IMBIC JJId TIPOBEACHUSA pa6OTI:.I TCOPETUYCCKNUE 3HAHUA,
MPAKTUYCCKUC YMCHHNA 1 HABBIKU

3. TunoBbIe KOHTPOJIbHBIC 3aJlaHUHA WJIH HHBIC MATEPHAJIbI, HCOGXO}]I/IMBIG




JJIS1 OIleHKM 3HAHM A, YMeHNH, HABBIKOB M (WJIN) ONBITA J1eATeJIbHOCTH

3.1 TunoBble 3aJaHus 1JIs1 BBINOJHEHHS J1a00PaTOPHOI padoThl H MPUMeEPHDIH NepeyeHb
BOIIPOCOB /IS ee 3alUThI

TunoBble KOHTPOJbHBIE BapUAHTHI 3a/laHUN BBUIOKEHBI B 3JIEKTPOHHON HH(OPMALMOHHO-

obpazoBarenbHoi cpene Upl ' YIIC, noctynHoit oOyuaromemMycs yepe3 ero JUYHbI KaOUHET.
Hucuumnuna «['uapaBivka W THAPOJOTUS»  MpPeJycMaTpUBAaeT BBIIIOJIHEHUE YacTu
naboparopHbix padot B popme II1.
JlaGopaTtopHnas padora Ne 1 «3ydyenue pu3n4ecKux CBOMCTB
KUTKOCTI.

OCBOUTH TEXHUKY U3MEPEHHUsI INIOTHOCTH, TEIUIOBOTO PACHIMPEHHUS, BI3KOCTH U MOBEPXHOCTHOTO
HATSHKEHUS )KUJIKOCTEN.

JlaboparopHast pabota Ne 2 «M3mepeHue rujpoCcTaTHIecKOro
JIaBJICHHSI C IOMOILBIO PA3JIMYHBIX TPHOOPOBY.
[TproOpecTy HaBBIKK B U3MEPEHUU BaKyyMa, aDCOIIOTHOI'O U U30BITOYHOTO JIaBJIECHUS C IOMOIIBIO
BaKyyMMeTpa U *HJIKOCTHOI'O MaHOMETpa ¢ pabouell )KUKOCTBIO — PTYTh.

JlaboparopHas pabota Ne 3 «['eomeTpuueckasi, SJHEpreTHIECKast 1 MEXaHU4YeCcKas
CYLIHOCTb ypaBHeHUs bepHymin»,
peanusyetcs B popMe NPaKTUYECKOM MOATOTOBKU
BbINOMHUTE ONBITHYIO TNPOBEPKY YpaBHEHUS DbBepHyIIM ¢ HOCTpOEHHMEM HANOpHON H
MbE30METPUUYECKON JTMHUU 110 SKCIIEPUMEHTAIBHBIM JaHHBIM.

JlaboparopHas padota Ne 4 «OnpeneneHusi KO3PGUIUEHTOB MECTHBIX COMTPOTUBIICHHI B
TPyOOIIPOBOIAX ),
peanuzyetcs B opMe MPaKTUIECKON MOATOTOBKU
Onpenenuth OMBITHBIM MyTeM BEIHYMHBI KOA(D(PUIIMEHTOB MECTHBIX COMPOTUBIICHHH B
HAIrlOpHOM TPYOOIIPOBOJIE M CPaBHUTH MOJYUYECHHBIE 3HAYCHHUS C JIAHHBIMU, PEKOMEHIYEMBIMH B
CIIPaBOYHHKAX ISl KBAAPATUYHON 30HBI COMPOTUBIICHUSI.

JIaGoparophas pabota Ne 5 «Vcreuenne u3 oTBepCTUIl U HACAJOK MPH MMOCTOSITHHOM Hamopey,
peanusyeTcs B popMe NpaKTUYECKOM MOATOTOBKU
OnpenenuTh ONBITHBIM IYyTEM YHUCIOBOE 3HaueHUE KOA(PUIMEHTOB pacxoja, CHKaTHs,
CKOPOCTH, COINPOTHUBJIEHUS IPU HCTEUEHUU W3 OTBEPCTUH U HACAJTKOB PA3JIMYHBIX THUIIOB.
[TocTpouTh MO ONBITHBIM JAQHHBIM TPAEKTOPHIO CTPYH U OMNpEAETUTh KOd(QDUIMEHT ¢ Mo ee
koopauHataMm. OmnpenenuTh BEIMYMHY Bakyyma B Hacajke. [IpociennTs n3MeHeHrne monepevyHoro
CeueHUsI CTPYH (MHBEPCHUIO) MPH UCTEUEHUH U3 OTBEPCTUM pa3IMuHON (HOPMBI.

JlaGopatopHas pabota Ne 6 «TapupoBanue Boomepa Bentypuy,
peanuzyercs B popMe MPaKTHUECKOMH MOArOTOBKU
OCBOUTH METOAMKY U3MEPEHHUs pacxoja KUAKOCTH (BOABI) B TPYyOOIPOBOJAE MOCPEICTBOM
BojioMepa Bentypu. OmnpenenuTs M3 onbiTa NMOCTOSHHYKO Bojgomepa Ci U ero KodpQuiueHt
pacxona . [Toctpouts kpuByto 3aBucumoctu Q=f(h).

JIaGoparopnas pabota Ne 7 «OnpezeneHue TMHEHHBIX CONPOTUBICHUH B TPYOOIIPOBOIAX ),
peanuzyercs B popMe MPaKTHUECKOMH MOArOTOBKU

OmnpenenuTh ONBITHBIM MyTeM koddduiuent Japcu A B TpyOOINpoBOiE NPU Pa3IHUHBIX

CKOPOCTSIX ABMKEHUS BOAbl. CpaBHUTH A, MOJIyU€HHBIE U3 OINbBITA, C TEOPETUUECKUMH 3HAUECHUSIMU

JlabopaTtopHas pabota Ne 8 «OmnpeeneHne MOBHIIICHUE TaBJICHUS TPU THAPABINYECKOM
yape B HAlOPHOM TPyOOIIPOBOJIEY,



peanu3zyercs B popme NpakTUIECKOH MOATOTOBKU
HccnenoBaTh  BJIEHHWE TUAPABIMYECKOrO ynapa. OKCIEPUMEHTAIBHO  ONPEIEIHUTH
BEJIMYMHBI TOBBIIICHNS JABJICHUA IIPU yAape B CIy4ac MIHOBEHHOT'O 3aKpbITHS KpaHa. Berauciuts
NOBBINICHUS JAaBleHUs mnpu yaape ¢ nomompbio (opmynsr H. E. XXykosckoro. CpaBHUTBH
BBIUMCJICHHOE 3HAYECHHE C IIOJYYEHHBIM SKCIIEPUMEHTAIIBHO.
JlaGopatopnas padota Ne 9 «Onpenenenne koadduuuenta lllesun, kosppurnmenrta
LIEPOXOBAaTOCTHU PyCIIay,
peanuzyercs B popme NpaKTUIECKOH MOATOTOBKU
Onpenenuts K03((HUIMEHT IIEPOXOBATOCTH B KaHAJIE, COMIOCTABUTh OIBITHBIE 3HAUYEHUS C
BBIYUCIICHHBIMH 110 SMIUPUYECKUM (POpMYJIaM U IO IIKAJE EepOXOBATOCTEH.

JlaGopaTtopHas padora Ne 10 «["ameHue s3HEpruu MOTOKa, THIAPABINICCKUN pacyeT
BOJI0OOMHBIX KOJIOJIEB M CTEHOK. [Ipon3BecTH pacueTsl ralieHus B HIDKHEM Obedey,
Hayuutbcsi paccuuThIBaTh comnpsikeHust Obe(OB U ralieHue YJHepriuy MOoTOKa B HUX.

JlaGopaTtopHnas pa6ora Ne 11 «I'mapomerpusi. [Toctpoenue
npoduiIel u 1aHa pekd B n300aTaxy,
peanusyercs B popMe MPaKTHUECKOM MOArOTOBKU
[Tomy4ynTh HaBBIK MOCTPOEHHS MPOdMIICH U IJIaHa PEeKH B M300aTax.

JlabGopaTtopnast pabora Ne 12 «Omnpenenenue riryOMHbI pa3MbIBa
BBIXOJIHBIX PYyCEI».
HccnenoBath riyOMHY pa3mMbiBa BBIXOJAHBIX PyCEdl.

JIaGoparopnas padorta Ne 13 «MccnenoBanue (HopMm compsiKeHUs
0be(OoB 3a THIPOTEXHUYECKHM COOPYKEHHUEM M METOIOB BO3JACHCTBHSI HA HUXY.
Onpenenuts BBICOTY BOJOOOMHON CTEHKH M BBICOTY BOJ0OOWHOro kosoaua. OnpenenuTsb
JUTUHY KOJIOALA.

Huxe npuBenen obpasen 3aaHust UIsl BBIIOJIHEHUS 1a00paTOpHO pabOThl U MPUMEPHBIH
IIEpPEYEHB BONPOCOB IS €€ 3aIUTHI.

OOpasen 3agaHus /151 BBINOJTHEHHUS J1a00paTOPHOI padoThl
3amanue Ha nabopaTtopHyto padoty 3 «I['eomeTpruueckasi, SHepreTHIecKas 1 MeXxaHu4decKas
CYIIHOCTb ypaBHEHMs bepHymm».
BBINIOTHUTE ONBITHYIO NPOBEPKY YpPAaBHEHMS bEpHY/UIM C IIOCTPOCHHEM HAIlOPHOW M
IbE30METPUYECKOMN JINHUM 10 SKCIEPUMEHTATIbHBIM JaHHBIM.

IIpumepHBIii IepeYeHb BONPOCOB IS 3a1UTHI JIa00PaTOPHOI padoThI

| .Hanmumure ypaBHeHne bepHymm 1J1 MOTOKA PEAIbHOM KUIKOCTH.

2.Ha30BHTE T€OMETPUYECKHUI M SHEPTETUUECKUI CMBICIT KayKJI0T0 WIeHa ypaBHeHUs bepHyn.
3.Cnenaiite rpaduueckoe n3o0pakeHNe KaXKa0ro wieHa ypaBHeHus: bepuymu.

4 HanumuTte ypaBHEHHME IbE30METPUYECKOTO M THAPABIMYECKOIO YKJIOHOB, OOBACHUTE WX
(U3NUECKYIO CYIIIHOCTb.

5.Ha mnpumepe crymendaroro TpyOompoBoja 1abopaTOpHON YCTaHOBKH JaiiTe OOBSCHEHHE
YPaBHEHHUIO HEPA3pPBbIBHOCTH MTOTOKA KUAKOCTH.

3.2 TunoBbie KOHTPOJIbHbIC 3aJaHUS 1JIs1 IPOBEICHUs co0ece10BaHUA
KonTponbHble BapuaHThl 33JaHU  BBUIOKEHBI B JJIEKTPOHHOM  MH(GOPMAIMOHHO-
obpazoarenbHol cpene pl VIIC, noctymHo#t oOydaroniemMycs uepes ero JUYHbIN KaOMHET.
Hwxe npuBenen oOpasel THIOBBIX BApUAHTOB 3aJ[aHUM JIJIs IPOBECHUS COOeCceJOBaHUH.

O6p8.3€I_I THUITIOBOT'O BapUaHTa BOIIPOCOB IJIA IPOBCACHUA CO6€C€,Z[0B8.HI/I}I



«YpaBHEeHHE HEPA3PBIBHOCTU U bepuyiu. ['uapaBnnyueckue norepu»
[TpuBenute GOpMYyIHPOBKY ypaBHEHUE HEPA3PHIBHOCTH.
Kaxue ocHOBHBIE COCTaBISIONINE BXOJAST B ypaBHeHUE bepHymu.
Yro xapakrepusyet kodpdunuent Kopuommca?
W3 kakux noTeppb CKIaAbIBAIOTCA CyMMapHble MOTEPHU B TPyOOmpoBoie?
Urto Takoe MnoiHbIA HAop?

arONOE

3.3 TunoBble 3aJaHUsA M0 HAMIMCAHUIO KOHCIIEKTA
Tembl KOHCIIEKTOB, MPEAYCMOTPEHHBIX paboyeil mporpaMMoi AUCHUIIINHBL:
1. «®opmsbl compspkeHus ObedoB 3a TMAPOTEXHUUYECKUM coopykeHuem». OCHOBHas JuTeparypa
yKa3aHa B METOJAMYECKUX YKa3aHUAX MO TUCLHUILIMHE.
2. «['maposnorus cyiy, KpyroBOpoT BOJbI B IPUPOAECH.
3. «[ameHue YHEPTUH 32 TUAPOTEXHUICCKUMH COOPYKEHUSMU. J[FOKEpBI».

3.4 TunoBbie KOHTPOJIbHBbIE 32JaHUSI PENPOAYKTHBHOIO YPOBHS
Huxe npuBeneHbl oOpa3lbl THUIOBBIX BapUaHTOB 3aJlaHUN PENpPOAYKTHBHOIO YpPOBHS,
MPelyCMOTPEHHBIX paboyuei MPorpaMMoil TUCIUTUTHHEI.

Obpasey munogozo eapuanma 3a0aHull penpoOyKMuUEHO20 YPOBHs
Paznen 2. 'mnpoaunamuka. ['uapaBirueckyue CONpoTUBIICHUS.
1o reMe «I'eoMeTpuueckas, JHEpreTUYECKas 1 MEXaHu4ecKas CyIIHOCTb YpaBHEHUS
beprymm».
[Tpenen naurenbHOCTH KOHTPOIS — _10 MuUHYT.
[Tpemnaraemoe KOJMYECTBO 3aJaHUA — _3  3aTaHUs.
3ananue 1
1. Hanumure ypaBHeHue bepHyiu 1715 NoToKa peaabHOM KUAKOCTH.
2. HazoBuTe reOMETpUYECKUI U SHEPIeTUYECKHUI CMBICII Ka)KA0Ir0 WiIeHa ypaBHeHus bepHymn.
3. Cnenaiite rpaduyeckoe n300pakeHNe KaxkJ10ro uieHa ypaBHeHus bepryim.

Obpaszey munosozo eapuanma 3a0aHuti penpooyKmueHo20 YPOoGHs
Paznen 2. 'mapoaunamuka. ['uapaBinyeckue COMpOTUBICHUS.
o reMe «OrnpeneneHust K03pPUIHEeHTOB
MECTHBIX COMPOTUBIIEHHUI B TPYyOOTIPOBOIAX Y.

[Tpenen naurenbHOCTH KOHTPOJIS — _10 MuUHYT.
[Ipenyaraemoe KOJIMYECTBO 3alaHUi — _3  3a/1aHUs.
3ananue 1
1. O6bsicHUTE, OT Yero 3aBUCUT KO3()(PUIIMEHT MECTHOT'O CONPOTUBIICHUS.
2. Ha3oBuTe BU/IbI TOTEPh, BO3HUKAIOIINE B MECTHBIX COMPOTUBIICHUSX.
3.00bsicHUTE, KaK ONPEENISIOT ONBITHOE 3HAU€HNE TIOTEPh SHEPTUH HA MECTHBIX CONPOTUBIICHUSX.

Obpazey munogo2o apuanma 3a0aHull penpooyKmueHo20 YPOBGHs.
Paznen 3. McTeyenue ®UIKOCTH YEpe3 OTBEPCTHS U HACAJIKU.
no teme «/creueHue u3 OTBEPCTUH U HACAJA0K MPU MOCTOSTHHOM HAopey.

[Tpenen qnurensHOCTH KOHTpONst — _10 MuHYT.
[Tpemaraemoe KOJIMYECTBO 3aJaHUA — 3 3aaHUs.

3amanne 1

1. Kak BnusgeT Ha pacxo/1 KUJKOCTH 3aTOIJIEHUE OTBEPCTUS U HaCaJ0K?

2. Kak onpenensiercs BpeMst ONOPOKHEHHUS U HAIIOJIHEHUS BOJAOXPAHMUIINLL?

3. Kak onpenenuTh BpeMs OMOPOKHEHHUS YEPE3 OTBEPCTUE MPU3MATHIECKUX PEe3EpPBYapoB?



Obpazey munogozo apuanma 3a0aHull penpooyKmueHo20 YPOBHsL

Paznen 3. McTteyenue )KUIKOCTH 4Yepe3 OTBEPCTHS U HACAJIKHU.
o teme «TapupoBanue Bogomepa Bentypm».

[Tpenen pnurensHOCTH KOHTpOsd — _10 MHHYT.
[Tpemaraemoe KOJIMYECTBO 3aaHU — _3  3aTaHUs.

3amaunue 1
1. Tlepeuncnute TpUOOPHI UISI U3MEPECHHS pacxoja >KUIKOCTH. Ha3zoBUTE MX NpEeUMYyINECTBa H
HEIOCTATKH.

2. O0BsAcHUTE, 715 9ero He0OXO0IUMMO U3MEPSTH PACXO/I.
3. OOBsicHUTE LIETb onpeeneHus KodhduireHTa pacxoa.

Obpazey munogoeo apuanma 3a0aHull penpooyKmueHO20 YPOGHs.

Paznen 4. JIBukeHUE )XKUAKOCTH B HATIOPHBIX TPYyOOIIPOBOIAX.

o reMe «OnpeeneHne JTHHEWHBIX COMPOTUBICHUHN B TPYyOOIPOBOIAX Y.

[Tpenen murenbHOCTH KOHTPOJISE — 10 MuHYT.
[IpenyiaraeMoe KOJIMUECTBO 3aIaHU — 3 3aJjaHusl.

3amanue 1

1. OOBsiICHUTE, OT YEro 3aBUCUT MOTEPS SHEPTHH 10 JUTHHE MPU JAMUHAPHOM PEKHUME.
2. laiiTe onpeaeneHne NOHATHS KOA(POUIIMEHT CONPOTUBIICHHS IO JUTUHE.

3. JlaliTe onpeeneHne MOHSATHSI IEPOXOBATOCTh TPYO.

Obpasey munogozo eapuanma 3a0aHull penpoOyKMuUH0O20 YPOB8Hs
Pasznen 4. JIBm>keHue )KUIKOCTU B HAIOPHBIX TPYOOIIPOBOIAX.
no TeMe «OnpeereHne MOBbIIICHUE 1aBICHUS
MIPH THAPABIMYECKOM yJape B HATIOPHOM TPYOOIIPOBOIEY.

[Mpenen nnurenbHOCTH KOHTPOIS — _10 MUHYT.
[Tpennaraemoe KoJIMYECTBO 3a/laHUi — _3  3a/1aHusl.

3aganue 1

1. Ot xakux mapamMeTpoB 3aBUCHUT MOBBIIICHUE IaBJICHUS B TPYOOIIPOBO/IE MPH NMPSIMOM yJape?
2.Bnusier i Ha BETUYMHY p PEKUM JIBHKCHHS KHUJIKOCTH?
3.KaxoBo BiusiHUE TONIIMHBI TPYObI HAa BEIMUUHY py IIPU TIPSIMOM yrape?

Obpasey munogozo eapuanma 3a0aHull penpoOyKMuUEH0O20 YPOBHs
Paznen 5. PaBHOMepHOE ABMKEHHUE B OTKPBITHIX pyciiax. Teopust yCTaHOBUBLIETOCS
HEPaBHOMEPHOT'O JIBUKEHHUS KUJIKOCTU B OTKPBITBIX PYCIIax.
o Teme «Ornpexaenenne kodpdunuenta lllesun, kordduirenTa mepoxoBaTocTu pycian.

[Mpenen murenbHOCTH KOHTPOJS — _10 MUHYT.
[Tpennaraemoe KoJIMYECTBO 3alaHU — _3  3a/1aHusl.

3amanue 1

1. Yto Ha3bIBaeTCS pABHOMEPHBIM JIBHKEHHEM JKHUIKOCTH B KaHale?

2. Kak onpenensiercs kodpdunuent [llesn C?

3. Kak onpenenuts k03 QHUIHMEHT MIEPOXOBATOCTH N SKCIIEPMMEHTAIBHO [T KaHasa?

Obpasey munogozo eapuanma 3a0aHull penpoOyKMuUEHO20 YPOB8Hs
Pazgen 7. OcHoBbI 00111€# TUposioTny cyiiu. Pednast ruaposorus. [J[BukeHne HacocoB
U PYCIIOBBIE MPOLECCHI.



o teme «[ ‘mapometpus. [loctpoenue npoduseit u TIaHa peku B 1300aTax».

[Ipenen pmurenbHOCTH KOHTPOJst — 10 MuHYT.
[Tpennaraemoe KOJIMYECTBO 3aaHUl — _3  3aTaHUs.

3ananue 1

1. Yro uzywaer rugpomerpus?

2. VHXeHepHO-TUAPOMETEOPOTIOTHUECKUE U3BICKAHHS TPOBOJAT BO CKOJIBKO 3TarnoB? JaTh UM
KpPaTKYIO XapaKTEePUCTHUKY.

3. Kax ¢popmupyrorcs ruspocTBopsI?

3.5 TunoBbie KOHTPOJIbHBIE 32/1aHUSI PEKOHCTPYKTUBHOI0 YPOBHS
Hwxke mpuBeneHsl oOpaslibl TUMOBBIX BapHaHTOB 3aJaHH PEKOHCTPYKTHBHOTO YPOBHS,
MPEelyCMOTPEHHBIX paboyueil MporpaMMoii.

OO0pa31bl TUIIOBOTO BapHaHTa 3a/laHU PEKOHCTPYKTUBHOI'O YPOBHS,
BBIITOJIHSIEMBIX B PaMKaX IIPaKTUYECKON ITOATOTOBKHU.
Pasznen 2. I'mppoaunamuka. ['mapasnuueckue CONpOTUBIICHUS.
10 TeME «YPaBHEHHE HEPA3PBIBHOCTU U bepHysum. ['uapaBinndeckue norepm».

3aganue 1.
[Mpenen nnurenbHOCTH KOHTPOIS — _90 MUHYT.
[Tpemnaraemoe koaudecTBo 3a1a4 — _1 3amava.

3apgava. 13 oTKpbITOrO pe3epByapa, B KOTOPOM HOJIEPKUBAETCS MOCTOSIHHBIN ypOBEHb, 110
CTaIbHOMY TPYOOIIpOBOAY (PKBHUBAJCHTHAs IIEPOXOBATOCTH X, = 0,1 mMM), cocrosmemy u3 TpyO
pasiauyHoro nuamerpa d u pasnudHO#M AnuHBL L, BeITekaeT B aTMocdepy Boja, pacxoa KOTopoi Q
u temneparypa t°C (puc. 3-7). Bapuantsl 3ajaHuil B KOHIIE 33/1a4H, BbIIaIOTCS IIPENO/1aBATEIIEM.

TpeGyercs:

1. Onpenenuth CKOPOCTH IBMIKEHMs BOJBI W IMOTEPH Hamopa (10 UIMHE W MECTHBIE) Ha
Ka)KJIOM y4acTke TpyOompoBoa.

2. YcraHoBUTH BEIMYMHY Hamopa H B pesepsyape.

3. TlocTpouTh HAMOPHYIO U MTHE30METPHUYECKYIO JIMHUM, C COOIII0IEHUEM MacIiTada.
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Tabmumna 1
Hcxonneie Ne BapuaHTa
JTaHHbBIE 1 2 3 4 5 6 7 8 9 10
Ne puc. 3 4 5 6 7 6 5 4 3 7
Q,n/c 0,5 1 15 2 2,5 3 3,5 4 4,5 5
di, MM 20 32 50 32 32 50 75 50 75 50




da, MM 15 50 40 50 50 75 50 75 50 75
ds, Mmm 20 32 32 40 75 40 40 50 75 100
Li, ™M 1 5 9 1 1 2 6 2 5 3
Lo, M 0,4 8 3 3 3 10 2 6 2 10
L3, m 1,4 3 1 2 9 1 1 2 5 12
t, °C 10 20 30 40 50 40 30 20 10 60
Paznen 3. McreueHue )KUAKOCTH Yepe3 OTBEPCTHUS U HACAIKH.
o TeMe «VcTeueHne KUAKOCTH Yepe3 OTBEPCTHUSI M HACATKI.
3amanue 1.

[Ipenen nIUTETLHOCTA KOHTPOJIS — _45 MHHYT.
[Tpennaraemoe konudecTBo 3a1a4 — _1 3amauga.

KonuuectBo BapuanToB — 10 BapuaHTOB

3apaua. bak paszmerneH Ha JBa OTCeKa TOHKOW meperopoakoil. M3 orceka 1 Boma uepes
OTBEPCTHE B MEPEropojKe auameTpoMm 01, pacroyioKeHHOM Ha BbICOTE N1 OT JaHA, MOCTYyMaeT B
orcek II, a u3 orceka Il yepe3 BHEIIHUI MUIMHAPUYECKUI HAcaIoOK auamMeTpoM (2 BBUIMBAETCS
HapyxKy. BeicoTa pacrnosoxenus Hacaaka Haja JHOM — N2. YPOBEHD BOJBI HAJ[ IICHTPOM OTBEPCTHS

B oTceke I paBen Hi (puc.l a, 6). J[BikeHHne yCTaHOBHUBIIIEECS.

Tpebyetcst onpenenunTs:

1. Pacxon Q,
2. [epemnan ypoBHel BOIbI B OTCeKax h
I I
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Pucynox 1
Tabmuna 1
Hcxonusie No BapuaHTa
JIaHHbIE 1 2 3 4 5 6 7 8 9 10

di, cm 2 3 2,5 3,5 15 4 45 5 3 2
da, cm 15 3 2 4 15 5 3,5 4 45 2
Hi, m 1 3 2,5 4 2 3,5 15 3,5 3 2
hi1, m 1 2 1,5 3 2,5 3 1 3 2,5 15
ha, m 1 1,5 0,5 1 0,5 1 0,5 0,5 1 15

Paznen 4. JIBmkeHue KUAKOCTH B HATIOPHBIX TPyOOTIPOBOIAX.

10 TEMC «I[BI/I)KGHI/IC KHUIKOCTU B HAIIOPHBIX pr60Hp0BOI[aX

3amanue 1.

[Tpenen qUTETLHOCTHA KOHTPOJIS — _45 MHHYT.

[Tpenmaraemoe KonmvecTBo 3ama4 — _1  3amava.
KonnyecTBo BapraHTOB — 25 BapHaHTOB

».

3anaya. OnpenenuTs BpeMsl 3alI0JIHEHHsI pe3epByapoB cHUCTeMHBI (puc.l), cocTosimet u3 6akoB u

TpyOonpoBooB. OO0beM €eMKOCTEH, UIMHBI, JHAMETphl TPYOONpPOBOIOB M BBICOTHI Z1

npuBeneHsl B Tabiuie 1. [lnmuHa pasmarounoro uwtanra l, =4 m, a muamerp du
Kod(uimenT KuHeMaTHUecKo# BsA3kocTH paboueit sxmakoctu v=0,045 cm?/c. XapakrepucTuka

u 22

=40 mm.




Hacoca TmpejcTaBieHa Ha puc.l. [laBnenue Hax cBOOOJHON MOBEPXHOCTHIO PabOYEH KUAKOCTH B
pe3epByapax paBHO armochepHoMy. CTyAEHT TMoiydaeT HOMEp BapuaHTa 3aJaHHs C Y4ETOM
PEKOMEHIAIHI TIPeTo1aBaTesl.

Tabnuna 1
Bapuant Ne Wi=W, l,m I, m di=dz, MM z1 (M) Z7 (M)
(TBIC.T)
1 2,5 18 2,4 22 14 1,0
2 2,8 2 2,6 24 1,6 1,2
3 3 2,2 2,8 22 1,7 1,3
H.m g
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a.n4
Pucynoxk 1 Pucynok 2

Paznen 6. IloctpoeHue KpuBbIX CBOOOIHOM MOBEPXHOCTH B €CTe-
CTBEHHBIX pyciax. Bogocnusel u conpsixenus ObedoB. J|BUKeHUE TPYHTOBBIX BOI.
o temMe «llocTpoeHne KpUBBIX CBOOOJHON MOBEPXHOCTH B UCKYCCTBEHHBIX
pyciax. [Toctpoenue kpuBoi CBOOOIHOM MOBEPXHOCTH 10 cr1oco0y YapHOMCKOTO».

3amanue 1.

[Tpenen nUTETFHOCTH KOHTPOJIA — _45 MHHYT.
[Tpemnaraemoe koaudecTBo 3a1ad — _1 3amava.
KonnuecTBo BapuaHTOB — 25 BapUaHTOB

3anaua. [locTpouTh KpHBYIO CBOOOJHOM MOBEPXHOCTH B TpameLeuaaIbHOM KaHaie, MO JaHHBIM
tabnuupel 1. 3aganue BbIAAET pEnogaBaTeb.
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Pucynox 1. Ilonepeunsiii npodpuias KaHaida
Tabnuna 1
Ne Bun xpusoii VYKIIOH 1Ha Koaddumment [upuna Koadpduument | Pacxon
[IEPOXOBATOCTH 0 THY 3aJT0KEHUS
OTKOCA
i n b, M m Q, M3/c
1 neperna 0,001 0,012 2,0 15 11,9
2 OBICTPOTOK 0,020 0,011 3,0 15 10,3
3 neperna 0,001 0,014 1,0 0,5 45

Pasznen 8. JlopokHBIE BOAOIPOMYCKHBIE COOPYKEHUSI.
no teme «I ' MapaBIMUecKuil pacueT BOAOMPOMYCKHBIX TPYO».

3amaunue 1.




[Ipenen pmurenbHOCTH KOHTPOJst — 90 MuHYT.
[Tpennaraemoe konuuecTBo 3a1ad — _1 3amauga.
KonuyectBo BapnanTtoB — 10 BapnanToB

JopoxHas HackInb (cM. puc. 1), umeromas BhICOTY Hae, IUPUHY 3EMJITHOTO TIOJIOTHA B =12 M u
KPYTU3HY 3aJI0)KEHMsI OTKOCOB m = 1,5, mepecekaeT BOJOTOK C NEPEMEHHBIM DPACXOJOM, s
IpPOITycKa KOTOPOT'O B TEJIE€ HACKHINHU YKIIAJbIBACTCS C YKIOHOM Im, KpyTJIas )KeJIe300eToHHas Tpyoa,
uMeromas 00TeKaeMblii OTOJIOBOK. BapwaHTBI UCXOAHBIX JaHHBIX NpPEICTaBICHBI B Tabm. 1.
CryzaeHT noiy4aer HOMEp BapuaHTa 3aJaHUs C YYETOM PEKOMEH Al MpernoiaBaress.

B=12m
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Pucynok 1. IIpoduiis BogonponyckHoi TpyOsl

Tpebyercs:

1. TlogoGpath auamerp TpyObl Ais mporycka pacxold Qma B HAallOPHOM pPEXUME MpPH
JOITYCTUMOM CKOPOCTH IBIKEHUS BOABI B TpyOe Vion = 4 M/C MU MHUHUMAIBHO JOIMYCTHMOM
pPacCTOSIHUU OT OPOBKU HACBHIIH JI0 MOANOPHOTO YPOBHS pin= 0,5 M.

2. Ompenenuth (aKTHUYECKYIO CKOPOCTh JIBHXKEHHS BOJABI B TpyOe Vg TpH MpOMycKe
MaKCHUMaJIbHOT'O pacxo/ia U riiyouny H Bojbl nepen TpyOoil, COOTBETCTBYIOILYIO 3TOMY PacXoay.

3. PaccuuTaTh npeaenbHbIe pacXoabl U COOTBETCTBYIOLIUE UM TIIyOUHBI Iepe] TpyOoi, mpu
KOTOPBIX TpyOa OyaeT paboTaTh B O€3HANIOPHOM U MTOJYHAIIOPHBIX PEXKUMAX.

Ta6muma 1
BapuaHTBI HCXOQHBIX JAHHBIX
Bapuant 1 2 3 4 5 6 7 8 9 10
Qmaxu
TR 45 6 8 3,9 14,5 3 12,8 1,7 10 5
Huae, M 3,0 2,6 3,2 3,6 5,0 2,2 4,1 2,4 54 4,0
—
bn-10 8 3 5 6 4 10 3 10 | 12 5
Paznen 8. JlopokHbIE BOAOIPOITYCKHBIE COOPYKEHHUS.
1o Teme «[ ' MapaBIMYECKHI pacyeT OTBEPCTUS MAJIOTO MOCTa.
3aganue 1.

[Tpenen nUTETLHOCTH KOHTPONISA — _45 MHHYT.
[TpemnaraeMmoe KOJTMYECTBO 334349 — _3  3aja4H.

3agauya 1. OnpenenuTh OTBEPCTUE MOCTA M MOI00paTh TUI YKPEIUIEHUS MTOJAMOCTOBOIO pyciia Mpu
cnemylomux gaHHbX: Q = 19,8 M%/c; ycTom MocTa ¢ OTKOCHBIMH KpbLTbaMu; No = 0,5 M; Harmop
BOJIBI TIEPE] MOCTOM JOJIKEH OBITh He Ooiee 1,8 M.

3amaua 2. OnpeenuTh OTBEPCTHE U HAMOP BOJEI epe] MocToM, eciii Q = 16 M%/c; Voon = 4 M/c;
ho = 0,72 m; yctou mocta cuctembl H. A. CJ10BHHCKOTO.

Bamaua 3. OmpenennTh OTBEPCTHE M IMOA00PATh THIT YKPEIUICHHS [MOJMOCTOBOIO pycia s
ycnoBus 3aganus 1, eciu ho = 1,75 m.

3.6 TunoBble KOHTPOJIbHbIC 3aJaHUA T/ BbINNOJHCHUA KOHTPOJbHBIX paﬁoT




KoHTposibHBIE BapuWaHTBl 3aJlaHU  BBUIOKEHBI B DJIGKTPOHHOW  HMH(POPMAIMOHHO-
obpazoBarensHoi cpene Upl ' YIIC, noctynHo# o0y4aroiemMycst 4epe3 ero JHYHbIN KaOuHeT.

OOyuarommiicsi 3a049HON (OpMBI OOYUEHHS BBIOJTHSAET KOHTPOJIbHYIO paboTy Nel Ha Temy
«'mapaBimka v TUAPOIOTHUS, COAEPKAILYIO 7 3a/1a4, OTHOCAIIUXCS K pa3IMUHbIM pa3jienam Kypca,
HOMEp BapHaHTa 3aJjaHuil BIOMpaeTcs 1o nocieanei uudpe mudpa cryaeHra.

Hwxe npuBeneH oOpasel TUIIOBOM 3a1aun | 1 BapuaHTHI 3aJaHUH JJIs €€ BBITIOJTHEHUSI.

3anauva 1
VYyactok TpyOOnpoBoia 3aM0IHEH BOIOM MpU aTMOC(HEPHOM JaBICHUH.
Tpebyetcs onpenenuTs NOBHIIICHUE JAaBICHUS B TPYOOIIPOBO/IE MPU HArpeBe BOJBI Ha
At°C ¥ 3aKpBITHIX 3a/IBM)KKaX Ha KOHIAX y4acTKa.
Tpumeuanue. KodppuumeHTs TEMIEPATYPHOTO PACIIUPEHUS U 00BEMHOTO CHKATUS IPUHSATH
Bi= 10 °C?; = 5x1010 [1a™?
Vxazanus xk pewweruro 3a0auu 1
[Tpu pemennn 3a1a4n HEOOXOAMMO BOCIIOIB30BATHCS KO (HULIMEHTaMU 00BEMHOTO CHKATHS
Bw 1 TeMIepaTypHOTo pacuupeHus P.
AW AW
Puw= Wiq AP P= WAt (1)
rie AW - usmeHenue HadajnbHOro oObema W, COOTBETCTByIOIEE W3MEHEHMIO JABJICHHUS Ha
BeMUUYMHY Ap unu TemiepaTypsl Ha BenuuuHy At; WH -HadanbHbIi 00BeM, 3aHHUMaeMbId
KHUAKOCTbIO, 10 ee HarpeBa; W,1 - HavaubHbli 00BEM, 3aHUMAaEMbId JKHUIKOCTBIO IIPU
aTMoc(epHOM J1aBlIeHUU TIOCIIe €€ Harpena.
N3 stux ¢GopMyn HaxXoIuM HMCKOMYIO BEIHYMHY p TpPHU H3MEHEHMH TEeMIIepaTypbl Ha
3amaHHyo0 Bennunny At °C.

BapuanTe! 3ananuii npuBosTes B Tabmrie 1.

Ne HcxonHele Ne BapuaHTa
3a7a4d | JaHHbIE 0 1 2 3 4 5 6 7 8 9

1 At,°C 1 2 3 4 5 6 7 8 9 10

2 H, m 2,0 2,5 2,6 3,0 3,5 3,7 4,0 4.2 45 47
h, m 15 1,8 2,1 2,4 2,7 3,0 3,3 3,6 3,9 4,2
b, m 0,4 0,8 0,7 1,1 0,9 15 1,3 1,8 1,6 2,0
o103, 1,95 2,00 2,05 | 2,10 2,15 | 2,20 2,15 2,10 2,05 2,00
Kr/M°

3.7 TunoBble KOHTPOJIbHBIC 3aIaHUA IJIA IPOBCACHUA TECTUPOBAHUA
®oHJ TECTOBBIX 3aJaHUN 10 JUCITUILINHE COJACPIKUT TCCTOBLIC 3alaHUsA, PACIIPEACIICHHBIC 110
pasaciaM U T€MaM, ¢ YKa3aHUEM UX KOJIMYECTBA U TUIIA.

Crtpykrypa (hoHIa TeCTOBBIX 3aAaHUIA MO TUCITUTINHE

KonuuecTtso
Wupukarop
XapakTepucTuka TECTOBBIX
JIOCTHKEHUS Tema B cootBetcTBuHM ¢ PIT]] N
KOMIIETEHILIUHU 13 3a/lati,
Tunsl T3
2-0T3
3HaHUe
Tewma 1. IIpenmer ruapaBIvKy U THAPOJIOTHH, 3HAUCHHE 2-3T3
THIPABIMKN W MHKEHEPHON THAPOJIOTHH B CTPOUTENBCTBE XK/, VyeHHe 1-0T3
K-1.3 MOCTOB U TPaHCIOPTHBIX TOHHENEH. PU3NUEeCKUe CBOWCTBA KU/~ 1-3T3
' KocTH. ['mapocraruka. ['uapocTatndyeckoe JaBieHHE U €T0 Hageik u (wmm) 1-0T3
cBoricTBa. OCHOBHOE YpaBHEHHE THIPOCTATHKH. [IprukiagHbie OTIBIT 2-3T3
BOTIPOCHI THIPOCTATUKA JesITeIbHOCTH/
JNeWCTBUE
[Ipaktuueckoe 3anarue 1. Puznyeckue CBOWCTBA KHUIKOCTH. 2-0T3
IK-1.3 3HaHue
I'mppocratuka 2-3T3




YMmenune

1-0T3

1-3T3
HaBbik u (un) 1-0T3
OTIBIT 2-3T3
EATENBHOCTH/
JNeHCTBUE
3Hanue 2-OT3
2—-3T3
VMenue 1-0T13
JlaboparopHnas pabora 1. l3y4yenue pu3HIecKux CBOHCTB 1-3T3
IK-1.3
KHUJIKOCTU HagbIk 1 (niam) 1-0T3
OTIBIT 2-3T3
esITenbHoCTH/
neiicTBre
3Hanue 2-013
2-3T3
VMenue 1-0T13
JlabopaTopnas pabota 2. 3MepeHue ruIpoCcTaTHIecKoro 1-3T3
IK-1.3
JABIICHUSI C TIOMOIIBIO Pa3IHIHBIX IPUOOPOB HagbIk 1 (vm) 1-0T3
OTIBIT 2-3T3
EeATENBHOCTH/
JNeHCTBUE
3Hanue 3-0T13
1-3T3
Tema 2. OCHOBBI TUAPOAMHAMHUKH, OCHOBHBIE MIOHATHUS. Y paBHEHUE 1-0T3
HEpPa3pBIBHOCTH JIBUKEHUS JKUAKOCTH, ypaBHeHUEe bepHysn. Ymenne 1-3T3
IK-1.3
I'unpaBaMyeckoe COMPOTUBICHUE, PEKUMBI ABIKCHUS KHUIKOCTH, | HaBbIk u (M) 2-0T3
JINHEWHbIE U MECTHBIE IOTEPHU HAIoOpa NpU JBUKEHUH KUJKOCTH ONBIT 1-3T3
EeATENBHOCTH/
NeWCTBUE
3HaHue 2-OT3
2-3T3
YMeHue 1-OT3
K-1.3 IIpaxkTrdeckoe 3aHATHE 2. YpaBHEHHE HEPA3PBIBHOCTH U 1-3T3
' bepuynnu. ['uapaBnnyeckue notepu HaBbik u (1in) 1-0T13
OTIBIT 2-3T3
e TeNbHOCTH/
JNeCTBUE
3HaHue 2-0T13
2-3T3
YMmenue 1-0T3
JlabopaTopnas pabota 3. ['eomeTprueckasi, SJHepreTHIECKas H 1-3T3
IK-1.3
MEeXaHH4YecKas CyIHOCTb ypaBHeHUs bepHyiaun Hageix u (umm) 2-0T3
OTIBIT 1-3T3
NeATeNbHOCTH/
JNIEWCTBUE
3HaHue 2-0T3
2-3T3
1-0T3
YMmenue
MK-1.3 JlabopaTopuas vpa60Ta 4. OnpeneneHus K03PpPUIINECHTOB MECTHBIX 1-3T3
COTIPOTHUBIICHUH B TPyOOTIpPOBOAaX Hageik u (wmm) 1-0T3
OTBIT 2-3T3
nesITenbHOCTH/
neiicTBre
3HaHUe 2-0T3
2-3T3
Tewma 3. HcredyeHue KUAKOCTH Yepe3 OTBEPCTHS U HACAIKH, 1-0T3
. YMeHnue
HCTEUYECHUE U3 MAJIbIX OTBEPCTUN IIPU ITOCTOSIHHOM HaIlope, 1-3T3
IK-1.3
MIPOTEKAHNE KUJIKOCTH Yepe3 HaCaIKH, OOJBbIINE OTBEPCTHS TIPH Hageik u (wmm) 1-0T13
MIOCTOSTHHOM Harope, KOpOTKHe TpyOsI OTIBIT 2-3T3
ESITENHLHOCTH/
JNeWCTBUE
IMpaktuyeckoe 3ausitue 3. McreueHne »XUIKOCTH Yepe3 OTBEPCTHsT | 3HAHHE 1-013
IK-1.3 W HACATKH ’ 3-3T3
YMmenue 1-0T3




1-3T3

HaBbik u (un) 1-0T3
OTIBIT 2-3T3
IEATENBHOCTH/
NeHCTBUE
3nanue =013
3-3T3
1-0T3
. YMmeHue
JlaboparopHras pabota 5. Mcredenue U3 OTBEpPCTHIA M HACaZOK IPH 1-3T3
IK-1.3
IIOCTOSIHHOM HaIope HaBbik u (vn) 0-0T3
OTIBIT 3-3T3
esITenbHOCTH/
neiicTBre
3nanue 1-013
3-3T3
1-0T3
YMeHnue 1-3T3
IK-1.3 JlabopaTopnas pabota 6. TapupoBanue Bomomepa Bertypu Fasbik 1 (1) 0-0T3
OTIBIT 3-3T3
e TeNbHOCTH/
JNeHCTBUE
3 2-0T3
HaHUe 2_3T3
1-0T13
Tewma 4. [IBmKeHre )KUIKOCTH B HATIOPHBIX TPYOOIIPOBOIaX, YMenue 1-3T3
IK-1.3 CHCTEMBI B TPYOOIIPOBOJaX U OCHOBHBIE TUIIBI. OCHOBHBIE Hasbix 1 (wm) 1-0T3
pacueTHbIe 3aBUCUMOCTH
OTIBIT 2-3T3
EATENBHOCTH/
NelCTBUE
3HaHue 2-OT3
2-3T3
Ymenue 1-OT3
[IpaxTryeckoe 3aHaTue 4. JIBIKEHHE KUJIKOCTH B HAIIOPHBIX 1-3T3
IK-1.3
TpyOOompoBoIax HaBbik u (vin) 1-0T13
OTIBIT 2-3T3
e TeNbHOCTH/
JNeCTBUE
3HaHue 2-0T13
2-3T3
1-0T13
o . | YMeHnue
JlabopaTopHnas pabota 7. OnpeencHue IMHSHHBIX COMPOTHBICHUN 1-3T3
IK-1.3
B TpyOompoBogax Hageix u (umm) 1-0T3
OTIBIT 2-3T3
e TeNbHOCTH/
JNeCTBUE
3 1-0T3
HaHue 2373
YMmenue 1-0T3
JlabopaTopHnas pabota 8. OnpenencHre NOBHIIICHAE TaBICHUS 2-3T3
IK-1.3
TP TUAPABIUYECKOM yliape B HAIOPHOM TPyOOTIpOBO/IE Hageik u (wmm) 1-0T13
OTBIT 2-3T3
nesITenbHOCTH/
neiicTBre
Tema 5. PaBHOMEpHOE JBMKEHUE KUAKOCTU B OTKPBITHIX pyciax, 3Hanme 1-0T3
COCTOSTHHE TTOTOKOB M PEXKHUMBI JIBHXKEHHUS SKUIKOCTH B OTKPBITBIX 5-3T3
pyciax u 6e3HANOPHBIX TPyOax, eCTeCTBEHHbIE pycia, 1-0T3
YMeHnue
3aBHCHUMOCTH JUIS pacdera KaHajoB. Teopus HeyCTaHOBHUBIIETOCS 3-3T3
IK-1.3 HEPaBHOMEPHOTO JIBHYKCHUS JKUAKOCTH, HEPU3MATHICCKUE U 1-0T3
Hageix u (umm)
IIpU3MaTHYecKHe pycia, uccienoBanne quddepeHnuansHoro 3-3T3
YpaBHEHHMS ABWKEHHS )KUAKOCTH, (HOPM CBOOOTHON TIOBEPXHOCTH OmbIT
a esITenbHoCTH/
ITOTOKA, TOCTPOCHNE KPUBBIX CBOOOIHOI MOBEPXHOCTH B .
JeicTBre
HCKYCCTBEHHBIX pycliax
3HaHue 1-0T3
IK-1.3 [IpaxkTnueckoe 3anarue 5. Pacuer kaHaioB 4-3T3
Ymenne 1-0T3




2-3T3

HaBbik u (un) 1-0T3
OTIBIT 3-3T3
IEATENBHOCTH/
NeHCTBUE
3Hanue 1-013
2-3T3
1-0T3
YMmeHue
TK-1.3 JlaboparopHnas pabora 9. Onpenenenue ko3 punnenra Illesn, 2-3T3
KOX((pHUIUEHTA IEPOXOBATOCTH PyCIia HaBbik u (vn) 1-0T13
OIIBIT 3-3T3
esITenbHOCTH/
JeicTBue
Tema 6. IlocTpoeHne KpUBBIX CBOOOTHOM MOBEPXHOCTH B 3 1-0T3
HaHNe
€CTEeCTBEHHBIX pyciax, crocod A. H. Paxmanoa, crioco6sr H. H. 5-3T3
[MaBnoBckoro. BogocnuBel u conpsikenne 6be(hoB, BOZOCIHMBEI C Verme 1-0T3
TOHKOW CTEHKOH, BOJJOCIIUBBI C IIUPOKHM IIOPOTOM, BOJIOCIIUB C 3-3T3
TK-1.3 MPaKTHYECKUM MTPOQHIIEM, rallieHue IHEPTUH NOTOKa, 1-0T3
THJIPaBIIMYECKUI pacyeT BOZOOOMHBIX KOJIO/IEB U CTEHOK, HaBbIk u (vm) 3-3T3
THIPaBIMUYECKUIl pacueT nepenanon, OBICTPOTOKOB, a3palus OTIBIT
noroka. PeyHas rujpoMeTpusi, KI3MEpEeHHs ypOBHEW BOJIbI, JeATebHOCTH/
BOJIOMEPHBIE MTOCTHI, CAMOIINCIIEI YPOBHEW BOIBI, MPOU3BOJICTBO JelicTBre
n3MepeHui rIyOHH BOAbI, THAPOMETPHUECKUE MTPOPHUIOTPAMMBI
3HaHUe 1-0T3
4-3T3
. 1-0T3
[MpakTuyeckoe 3austue 6. [loctpoeHne KPUBBIX CBOOOHOM YMeHue 2313
IK-1.3 IIOBEPXHOCTU B UCKYCCTBEHHBIX pycinax. IlocTpoeHue kpusoii
CBOOOIHOM TTOBEPXHOCTH IO crioco0y YapHOMCKOTO. Hapbiic u (m10) 2-0T3
OTIBIT 2-3T3
EeATENBHOCTH/
NelCTBUE
3HaHue 1-013
2-3T3
1-0T3
JlabopaTopnas pabota 10. ["ameHne sHEpruu NoTOKA, Ymenue 2_3T3
IK-1.3 THJIPaBJIMYECKUI pacyeT BOZOOOHHBIX KOJIOIEB H CTEHOK.
[TpousBecTn pacueTsl rameHus B HIKHEM Obede Hagbixc u (i) 1-013
OTIBIT 3-3T3
eI TENLHOCTH/
JNeCTBUE
Tema 7. OcHOBBI 0011 THAPOIIOTHH CYIIH, KPYTOBOPOT BOJIBI B 3Hanme 1-0T13
MIpUpPOJIe, BOTHBIH OarmaHC, aTMOC(EpHBIC OCAAKH, UCTIAPEHUS, 5-3T3
BOJHBIE pecypchl. Peunas cucrteMa, IUTaHUE U BOJHBIA PEXKUM PEK. VeHme 1-0T13
I'maporpadper. dakTopsl, BIUsIONE Ha CTOK BO/bL. JIenoBbIe 2-3T3
IK-1.3 SIBJICHUS HA PEKaX, HAJIEAU, UCIIOJIb30BaHUE A3POKOCMUUYECKUX 1-0T13
HaBbik u (1in)
METOJIOB B ruposoruu. Peunas rugponorus. JIBuxeHue HaCOCOB U 3-3T3
pyCI0OBBIE TIporiecch PacueT pacxo 0B HAHOCOB, CEJIEBBIC MTOTOKH, OTBIT
EeATENBHOCTH/
PYCIIOBBIE TIPOLIECCHI, PYCJIOBBIE Ae(OpMAIH, YpaBHEHHE .
Jedopmanim pycia, THIBI PYCJIOBBIX IPOIIECCOB jlencrane
3HaHue 2-0T3
2-3T3
1-0T3
Ymenue
MK-1.3 IIpaktuueckoe 3anarue 7 ['uaponoruueckue U ruipOMETpUIECKHE 2-3T3
pacyeThbl TOPOKHBIX COOPYKEHUI Hageik u (wmm) 1-0T13
OTBIT 3-3T3
nesITenbHOCTH/
neiicTBre
3HaHUe 1-013
3-3T3
1-0T3
. YMeHnue
JlaGoparopnas padota 11. I'mapomerpus. [loctpoenune npoduieit 2-3T3
IK-1.3
1 TJIaHa PEeKH B n300aTax Hageik u (wmm) 2-0T3
OTIBIT 1-3T3
ESITENHLHOCTH/
JNeWCTBUE
I1K-1.3 Tema 8. Jlopo>kHbIE BOJOIIPOIYCKHBIE COOPYKEHHUS, 3HaHUe 2-0T3




THUIPABIMYECKUNA pacueT BOJOTPOIYCKHBIX TPYO, aKKyMYJISIUS 1-3T3
BOJIBI B BepXHEM Obe)e BOIOMPOITYCKHEBIX TPYO, KOCOTOPHBIC 1-0T3
N YMenue
TpyObl. ['mapaBnuyeckuii pacyeT Majoro MocTa, TUIpaBIuKa 1-3T3
MOTOKA B OTBOSIIUX pycliaX TPYO, pa3MbIBHI U TAIlICHUE SHEPTHH Hasbix u (11n) 2-0T3
MOTOKA B HUKHEM Obedhe TOPOIKHBIX TPYO U MaJbIX MOCTOB, OITIBIT 1-3T3
JTFOKEPHI nesiTeIbHOCTH/

JNeHCTBUE
1-0T13
3HaHue 1-3T3
YMeHne 1-0T13
IIpaxkTruyeckoe 3anarue §. ['uapapauueckuil pacuer 1-3T3
IK-1.3
BOJIOTIPONTYCKHBIX TPYO HaBbik u (vn) 2-0T3
OTIBIT 1-3T3
EATENBHOCTH/
JNeHCTBUE
2-0T3
3HaHue 1-3T3
1-0T13
. YMmeHue
Ipaktryeckoe 3anarue 9. ['unpaBIuuecKuii pacyeT OTBEPCTUS 1-3T3
IK-1.3
Majoro MocTa HaBbik u (vin) 2-0T3
OIIBIT 1-3T3
e TeNbHOCTH/
JNelcTBUE
1-0T13
3HaHue 21373
YMenue 1-0T3
JlabopaTopnas pabota 12. Onpenenenue riryOUHBI pa3MbIBa 1-3T3
IK-1.3
BEIXOJHBIX pycCel Hageix 1 (umm) 1-0T13
OIIBIT 1-3T3
eI TeNbHOCTH/
JNeHCTBUE
2-0T3
3HaHUe 1-3T3
1-0T13
JlabopaTopnas padota 13. MccrnenoBanue GopM compsmpKeHHS YMmenue 1-3T3
IK-1.3 Szz(b:;cii ;Zi};o;ziﬂuquKnM COOPYXXEHHEM U METOJIOB Hapbik 11 (1) 1-0T3
A ’ OTIBIT 1-3T3
EATENBHOCTH/
JNIEUCTBUE
Hroro 113 -0T3
175 -3T3

[Tonueiit kommekT T3 XxpaHUTCS B 3NEKTPOHHONW MH(POPMAIIMOHHO-00pa30BaTENbHOM Cpefie
HpI'YIIC u obyuaronuiicss ©MeeT BO3MOKHOCTh 03HAKOMHTBLCS C IEMOHCTPALIMOHHBIM BapuaHTOM
OT3.

Hwxe npuseneH oOpasell THIIOBOTO BapHaHTa UTOTOBOTIO TECTa, MPEYCMOTPEHHOTO pabodei
MPOTPAMMOMN AUCHUILIHHBI.

1.Bo1GepuTe npaBUIBHBIN OTBET.

Maccy KuAKOCTH 3aKJIIOYEHHYIO B €IUHHIIE 00beMa Ha3bIBAIOT
1) Becowm;

2) yelbHBIM BECOM;

3) ynenbHOM TIII0THOCTHIO;

4) IJIOTHOCTBIO.

2. BeiOepuTe npaBUIIbHBINA OTBET.
VYpaBHenue bepHyiun 1715 uieanbHOM )KUAKOCTA UMEET BU/T
. 2 . 2 . 2 V 2
1) Zl+&+ﬁzzz+&+ﬁ 2) Zl+ﬁ+ﬁ=22+&+az—2+2h
29 p9 29 p9 P9 29 P9 20
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3. OTBeT BBECTHU C KJIaBUATYPbI
KoadduuumeHnt cxarus ctpyu ornpenensercs no Gopmyie

d S S S’
1).e=—"S, 2).&e=-23).e=—"%4). ¢=-=¢
) d ) 5 ) 5 ) S 7

c o 0

4. BeibepuTe paBUIIBLHBIN OTBET.

[Tpu momaye >KUIKOCTH T10 TIOCIEIOBATEILHO COSAMHEHHBIM TpybomnpoBoaam 1, 2, u 3 pacxon
KUJKOCTU B HUX

1) Q=Q1+ Q2+ Qs;

2) Q1> Q2> Qs;

3) Q1 < Q2<Qg;

4)Q=Q1=Q2=Qs.

5. Ycranosute cootBercTBHe B (hopmyne Manruara C =n RY®:

C; 2)R; 3)n

a) TUAPABINYCCKH paanyc; b) kodddumment mepoxoatocty; ¢) koddduiuent [lle3u.
Ortser: 1-C; 2- A; 3-B

6. OTBET BBECTH C KJIABUATYPBI.
YacTe BOJIOTOKA, MPUMBIKAIOIAsl K BOJOHATIOPHOMY COOPY>KEHHIO, Ha3bIBACTCS:
1. moamopowm; 2. 6bedom; 3. rpedHEM BOAOCTHBA.

7. OTBET BBECTHU C KJIaBUATYPBHI.

brarke Bcero K MOBEPXHOCTH 3€MIIH PACTIONOKEHBI
a) TIPYHTOBbIC BOABI

0) apTe3naHCKUE BOJIBI

B) MEXILJIAaCTOBBIE BOJIbI

T') TPEIIMHHBIE BObI

8. BeiOparh npaBUIbHBIN OTBET.

[lenb MHXKEHEPHO-TEOJOTUYECKUX H3BICKAHUM Jisi 000CHOBAHUS MPEANPOCKTHON JTOKYMEHTAIIUU:
1) oumeHka WHIKEHEPHO-TeOJIOTMYECKHX YCJIOBUI TEPPUTOPHHU Js1 BbIOOPAa HAMJIYUYIIHX
BAPHAHTOB PACIOJIOKEHUS CTPOUTEIBHBIX IIOIIAI0K

2) MoAroToBKa HEOOXOAWMOTO Marepuaja JJii OKOHYATEIhbHOTO BapHaHTa KOMIIOHOBKH OOBEKTa
3) yTOuHEHHUE U JIeTaIu3alusl HH)KEHEPHO-TEOJIOTMUECKUX YCIOBUN TOJT OTJEIBHBIMU O0BEKTaMHU

9. BeiOpaTh nmpaBUJIbHBIN OTBET: K MAIbIM MOCHAM OTHOCATCS MOCTBHI, MOJIHAS JAJTMHA KOTOPHIX HE
NpPEBBIIAET M.

1) 50 m;

2) 30 m;

3) 25 m.

10. OTBeT BBECTH C KJIABHATYPHI .
[TepeBenute maBnenue u3 cucteMbl CU u MKI'CC: 1 H/m? = Kre/m?
OtBet: 1 H/m? =0.102krc¢/m? wim 1xkre/m2=9.81H/m2.

11. OTBeT BBECTH C KJIaBHATYpPHI
YeMy paBHO THAPOCTATHUECKOE JIaBIICHHE B TOUKE A ?
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a) 19,62 xlIa;
0) 31,43 xlla;
B) 21,62 klla;
r) 103 klla.

12. BriOpaTh npaBUIBHBINA OTBET.

Jlns nByx cedeHuid TpyOOIpoBOa U3BECTHBI BEMHMUUHBI P1, V1, Z1 1 Z2. MOXKHO I onpeieiuTh
naBieHue P2 1 CKOpoCTh MOTOKA V27

a) MOYKHO;

0) MO2KHO, €CJId U3BeCTHBI JuamMeTpbl d1 u d2;

B) MOYKHO, €CJIM U3BECTEH quameTp TpydomnpoBoaa di;

T') HENb34.

13. OtBeT BBECTHU C KJIaBUATYPBHI.
Yucno Peiinonbaca pauo Re=5000. Onpenenure 3nauenue kodpduuuenta Japcu.
0,3164 0,3164 0.0376

Oter: Ucnoab3yem ¢popmyay baaszmyca 1 = Re"E ~ 5000°%

14. BoiOpaTh npaBUIbHBIA OTBET.

Bo ckonbko pa3 oTim4aeTcst BpeMs OJIHOTO OIMOPOXKHEHUS TPU3MATHYECKOI0 COCYIa ¢
NIEPEMEHHBIM HAIIOPOM TI0 CPaBHEHHIO C UCTEYCHHUEM TOTO K€ 00beMa KUAKOCTH TPH IMOCTOSTHHOM
Harope?

a) B 4 paza Ooubliie;

0) B 2 pa3a MEHbIIIE;

B) B 2 pa3a (oJiblie;

r) B 1,5 pa3a MeHbl1Ie.

15. OTBeT BBECTH C KJIaBHATYPBHI.

UeMy paBeH pacxo]] )KUAKOCTH MPH UCTEUECHUH Yepe3 OTBEPCTHE, €CITN
1 =0,68; d=4mm; H=3 M.

OTtBeT: Hcnoab3yeM popmyJry

2 2
Q= 4S,2gH :,u% 2gH :o,asw 2.9,81-3 =0,0000655 wm%/c.

16. BbiOpaTh npaBUIIbHBIN OTBET.
Cuna 1060BOrO CONMPOTHBIIEHUS TaCUTENsl ONpeNeIsseTcs Mo popmyie

1) Y =C,psv?l2
2) X =C, psv’l2
3) Z=C,psv’I2

17. OTBeT BBECTHU C KJIaBHATYPHI.
Onpenenuts cuiay fAaBleHds paboueil xumkocTw ¢ maotHocTeio p =500 kr/m® Ha mHO

IIWIHHIPAYECKOTO pe3epByapa JHaMeTpoM 6 M, eClTi YpoBeHb OCH3MHA B pe3epByape h=6 m.
Ortser: P=831,8 KH



18. OtBeT BBECTHU C KJIaBUATYPHI.
N3 Gaka gepes orBepcTue ¢ nuametpomM d=20 MM BBITEKAET KUJIKOCTh CO CKOpocThio V=10 m/c.
OnpenenuTs MOTEPH HATIOPA Ha BBIXOJE U3 6a1<a

d? 10°
:O,51— . —051 0
( ) 4-0)- 2-9,81

OTBeT: YacTHBIHN ciaydaii h

6H.CYIC

=2,54 m

19. OrtBer BBECTH C KJIaBUATYPHI.

OrmpeienuTh CPEAHIOI B CEUYCHUH CKOPOCTh PABHOMEPHOTO IBHKEHHS U PACXOJl IOTOKA B KaHaJe,
ecau u3BecTHbl: 1 = 0,0015; b = 2; m = 1; n= 0,014; ho = 1 M; ckopocTHas xapaktepuctuka W=36,5
m/c.

Otser:  V =W+/i =36,5-,/0,0015 =1,41 u/c

Haxojum miomans cedenns: @ = (b+hm)h=(2+1-1)-1=3°

Torma pacxon Oyzer paBen: Q=aV =3-141=4,241° ¢

20. OTBeT BBECTH C KJIaBUATYPHI.
Omnpenenuth moTpeOHOE AABICHHUE AJISl MPOTAIKUBAHUS BOJBI 110 TpyOe utnHON 150 M ¢ quamerpom
d=5 cm mpu pacxome Q=0.4 n/c. Vaemsmbii Bec Bomsl ¥ =10000 H/M3, a xodddurment

KMHeMaTnueckoii Bazkoct v=4.5%10° m?/c, koadpunuent Japcu pasen A=0,02826.
4Q 4.0,4-10°

S = >=0,203m/c
zd* 3,14-0,05

Otger: 1. Haxonum ckopocth V =

2. OnpepernsieM MOoTpeOHOE aBIeHUE

| V?2 150 0,203°

=(1—— 0,02826- —.
Promp = (A r )pg( 0.05 2.9.81

)10000=885 /7a

21. Vkaxwure Mocie0BaTeIbHOCTh HAXOXKAEHUS KO3 (UIIMEHTa pacXo/ia sl OTBEPCTHSL.
1) ITpoBecTu 3KCIEPUMEHT IPU MOCTOSSHHOM HaIlope.

2) Ilo cnpaBOYHHUKY HaTH KO3 PULIUEHT CONMPOTUBIEHUS OTBEPCTHSI.

3) Haiitu koapputimeHT ckopocTu.

4) HaiiTu cTeneHb cxxaTHs CTPYH 4epe3 AUaMeTpbl OTBEPCTUS U CTPYH.

5) Haiitu ko3¢ puiiveHT pacxoa yMHOXKUB CTENEHb CKAaTUS CTPYU HA KOAP(PUILIMEHT CKOPOCTH.
Ortser: 1-2-3-4-5

3.8 IlepeyeHb TeOpeTHYECKUX BONPOCOB K 3a4eTy
(175 OLIEHKH 3HAHUM)

Pasznen 1. Beenenue. I'mapocraruka.

1. 'mapaBnuka U ee KpaTkasi UCTOPUSL.

2.Cuiibl, AEUCTBYIONINE HA KUJKOCTb.

3./laBneHue B KUAKOCTH.

4.0OcHOBHbIE (PU3UKO-MEXaHUUECKHE MapaMeTpbl KUAKOCTHU. [IoHATHE KalenbHBIX KUIKOCTEH.
5.C5kMMaeMOCTh KaK CBOMCTBO KaleIbHbIX KUIKOCTEH.
6.TemnepaTypHO€ paclIMPEHUE KUJIKOCTH.

7.BI3KOCTh KaKk CBOMCTBO KaIleNbHBIX JKUIKOCTEH.
8.HcnapsieMOCTh KanelbHbIX KUJIKOCTEH.
9.IToBEpXHOCTHOE HATSIKEHUE KAMEIbHBIX KHIKOCTEH.
10.CBoiicTBa ruApPOCTATUUECKOTO 1aBIEHUS.
11.0cHOBHOE ypaBHEHHE THUIPOCTATHUKH.
12.I1be30MeTpuueckas BbicoTa. Bakyym.
13.13mepenne naBiaeHus.

14.Cuna naBneHus Ha MJIOCKYIO CTEHKY.



15.Cuta naBneHus KUAKOCTH Ha MIIMHIPUICCKHE U ChEepUIeCKUEe TOBEPXHOCTH.
16.3axon Apxumena.

Paznen 2. 'mapoannamuka. I'mapaBinveckne cONpOTUBJIECHUS.

l.I'nppoaunamuika. OCHOBHBIE TOHSTHS M OTIPEICTICHHUS.

2.Pacxop sxuakoctu (MOHATUE, BU). Y paBHEHHE pacxo/ia.

3.YpaBHEHHE HEPA3PHIBHOCTH KUIAKOCTH.

4.YpasHenue bepuyinu A CTpyMKy UaeanbHOM KUIKOCTH.

5.YpaBHenue bepHyuM 1Jist peajibHOTO MOTOKA.

6.IToHATHE O paBHOMEPHOM JBHKCHHUH KHJIKOCTH B OTKPBITHIX PycCiax.

7.OCHOBHOE ypaBHEHUE PABHOMEPHOI'O JBMXKEHUS KUJIKOCTU: ypaBHeHue [1le3u.

8.OCHOBHBIE 3aBUCUMOCTH JIJIsl pacueTa KaHaJIOB.

9.00111e MOHATHUS O TUAPABIMYECKUX MOTEPSX.

10.0OcHOBHBIE peKUMBI TeUEHHUS XUAKOCTH. Uuncno PeliHob/aca Kak mokasareiib, 0 KOTOPOMY
MOHO CYAUTh O PEKUME TCUCHUSI )KUJIKOCTH.

11.KaButanus. ®uznueckuii CMbICI ABJICHUA. Y ClIOBHUS BO3HUKHOBeHUs. [locnencrBus. Mepbl
OOpBLOBI C KAaBUTAIIHCH.

12.0npenenenre noTeps Hamopa Mpu TypOyJIEHTHOM TEUECHUU KHUAKOCTH.

13.BausiHue mepoxoBaTocTy TpPyO Ha TEUEHHUE )KUJIKOCTU B HUX.

14.0cobGeHHOCTH TeUeHUs U OIpeieJIeHHEe MOTeph HAropa Mpy BHE3aITHOM PacIIMpPEHHUH pycia.
15.0cobGeHHOCTH TeUEHUS U OIIPEIeIICHIE MOTePh HANopa MY TUIABHOM PaCIIMPEHUHN PycCIIa.
16.0cobGeHHOCTH TeUeHUs U Olpe/ieJIeHHe MOTeph HAropa Mpy BHE3AIMHOM CY>KEHHUHU pycCia.
17.0co0GeHHOCTH TEUCHUS U OIIPEICTICHIE TOTePh HANIOpa P TUTABHOM CYXKEHUH pyca.
18.0cobGeHHOCTH TeueHus U Ollpe/ieJIeHHe MOTepb HAaropa Mpy OBOPOTE pyciia.

Pazngen 3. UcTreyeHnne ;KUIKOCTH Yepe3 OTBEPCTHUS M HACATAKM.

1.MicTeuenne sXkUIKOCTH Yepe3 OTBEPCTHE B TOHKOM cTeHKe. OCOOEHHOCTH, XapaKTePUCTUKH,
BJIMsIHUE Yncia PeifHonbaca 1 O0OKOBBIX CTEHOK.

2.Ucreuenue yepe3 Hacagku. OCOOEHHOCTH, XapaKTEPUCTUK, PEKUMBL.

3.Mcreyenne U3 NpU3MaTHUECKOTO COCYy 1A MPU MIEPEMEHHOM Harope.

4.VicreueHue XKUAKOCTU Yepe3 HACaAKU U KOPOTKUE TPYOHI.

Pa3nen 4. /IBukeHne )KUIKOCTH B HAIOPHBIX TPYOONPOBOAAX.

1.ITpocToii TpyOONPOBO M €T0 XapaKTEPUCTUKHU.

2.Tlopsimok ompeneneHus: XapakTEPUCTHKHU TTOCIIEIOBATEILHOTO COCIMHEHHSI TPYO.
3.Ilopsamoxk onpeaeneHus XapakKTEPUCTUKU MapaJUIeTbHOTO COeIMHEHUs TPYO.
4.CnoxxHbIN TPYyOOTIPOBO/I, MOPSIIOK €r0 pacuera.

Pazgen 5. PaBHoMepHoOe aBUKeHHME B OTKPBITHIX pycJax. Teopusi yCTAaHOBUBILIET 0CH
HEPABHOMEPHOI0 ABHKEHHS KUIKOCTH B OTKPBITHIX PycCJax.

l.Henmpusmartnueckue W Mpu3MaTUYecKue pycia.

2.CocTosiHUE TIOTOKOB ¥ PEKHUMBI JIBIKEHUS KHUJIKOCTH B OTKPBITHIX PYCJIax M O€3HAMOPHBIX
TpyOax.

3.EcTtecTBeHHbIE pycia.

4.3aBUCUMOCTH JUIsl pacyeTa KaHaJIOB.

5.UccnenoBanmne muddepeHIHanTsHOT0 YpaBHEHUs JBMKEHUS KUIKOCTH, (HOpM CBOOOIHOMU
MMOBEPXHOCTH MOTOKA.

Pa3zpnen 6. IlocTpoeHne KPpUBBIX CBOOOAHON OBEPXHOCTH B €CTECTBEHHBIX PyCJIax.
Bonocaussbl u conpsizkeHusi 0be¢oB. [[BUKeHHE TPYHTOBBIX BO.

1.ITocTpoeHre KpuBbIX CBOOOJHON MOBEPXHOCTH B MCKYCCTBEHHBIX pYyciax.
2.0CHOBHOE ypaBHEHHE KpUBOH CBOOOJHON MOBEPXHOCTH B €CTECTBEHHBIX pyciax.
3.Cnoco6 PaxmanoBa A.H.



4.Cnoco6 IlaBnosckoro H.H.

5. Yto Ttakoe BorociuB?

6. Kak xmaccupuuupyrorcss BOJOCIMBBI 1O (opMe M pa3MepaM MONEPEYHOro CEUEHUs
BOJIOCJIUBHOM CTEHKU?

7. Ilpu xkakux oTHoIIeHUAX 6/H BOTOCIMB OTHOCUTCS K BOAOCIUBY C TOHKOW CTEHKON? C IIMPOKUM
oporoM? MPaKTUIECKOro npoduis?

8. Kak knaccupuuupyrorcs BoJOCIMUBHI 10 (OpMe BbIpe3a B BOJOCIMBHONW CTEHKE? 110 OYEPTaHHIO
rpeOHs BOJIOCIUBHOW CTEHKH B TUIaHE?

9. Kakue BoJOCIMBBI Ha3bIBAIOTCS HEMOATOIUIEHHBIMU? TOATOIJICHHBIMU?

10. Kornia 1 kak nposiBisieTcs: BIUsHUE OOKOBOIO CKaTHs IOTOKA IPH UCTEUEHUH Yepe3 BOJOCIUB?
11. Yto Ha3bIBaeTCSI BEpXHUM (HUKHUM) Obeom?

12. MoeT 1 opor UMETh HYJIEBYIO BBICOTY?

13. KakoB ¢usunueckuii cmbica kodddummenta pacxoaa?

14. Kakas cTpys Npu HCTEUCHHUHM 4Yepe3 BOJOCIHMB C TOHKOH CTEHKOW Ha3bIBaeTCsl CBOOOJHON?
MOATOIJICHHON? MPUITUTITICH?

15. Yto Ha3biBaeTCsi Harnopom?

16. Kak yuutbiBaeTcsi BIusHHE OOKOBOI'O CXKATHUsI IIPH OMPEIEICHUH MPOIYCKHOW CIIOCOOHOCTH
HEMOATOIUIEHHOT'O BOJOCINBA?

17. MOeT 71 BOJIOCIIMB C TOHKOM CTEHKOM 0CTaBaThCsl HEMOATOILICHHBIM 1ipu hy >0?

18. I[IpuBeauTe MpUMEpHI UCIIOIB30BaHUS BOJIOCIUBOB C TOHKOM CTEHKOM.

19. Kakum oOpa3oM BIHMSET Ha MPOMYCKHYIO CHOCOOHOCTH BOJIOCIHMBA C HIMPOKUM TOPOTOM
CKpYIJICHHE BXOJHOI0 pedpa 1nopora npu Npoyux paBHbIX yCIOBUAX?

20. OnumuTe MOCIeN0BaTEIbHOCTh TpaHCchopMaIi CBOOOJIHON MOBEPXHOCTH NPH YBEIWYCHUU
II1yOuHBI B HJKHEM Obede BILIOTh /10 MOATOIMJICHUS BOIOCIMBA € IIUPOKUM IIOPOrOM.

21. YkaxuTte KpUTEpUU NOATOIIEHUS BOJIOCIINBA C IIUPOKUM IIOPOTOM.

22. IlpuBenure mnpuMepsl MCIOJIb30BAaHUS BOJOCIMBOB C IIMPOKMM IIOPOIOM B IIPaKTUKE
JIOPOKHOTO CTPOUTEIIHCTBA.

23. 'V Kakoro BOJOCIMBA IPOIYCKHAs CHOCOOHOCTb BBIINIE IMPH HPOYUX PABHBIX YCIOBHAX
(BakyyMHOT0 WJIM 0€3BaKyyMHOT0)?

24. Yto Takoe nepenuBHas Hachllb? B KakoM MOpsiiKe MPOU3BOAUTCS €€ THAPABINYECKUI pacueT?
25. Yro HazbiBaeTcs pribTpanueii?

26. YUro Ttakoe ko3pGuMeHT nopuctoct rpynra? OT Kakux (pakTopoB OH 3aBUCHUT?

27. Kakoit iuaMeTp yacTHIl Ha3biBatoT 3 (HEKTUBHBIM?

28. Uto Ha3bIBaOT KOA(PUIIMEHTOM Pa3HO3EPHUCTOCTH IpyHTA?

29. B KakuX COCTOSIHHSIX MOXKET HaXOJUTHCS BOJa B TPYHTE?

30. Kak knaccupuuupyroT GuiIbTpaluoHHbIe TOTOKH?

31. MoxHo 11 npeHeOpeub CKOPOCTHBIM HAmoOpoM IpH (QHIbTpallMOHHBIX pacyerax? Ha kakom
OCHOBaHUU?

32. KakuM 00pa3oM cxeMaTU3UPYIOT )KUBbIE CeUeHUs (PUIbTPALMOHHOTO IOTOKA?

33. Yro Ha3bIBaE€TCS CKOPOCTHIO QHIIBTPALIUU?

34. Ilouemy CKOpPOCTh (PUIBTPALIMHA MEHBIIIE IEHCTBUTEILHON CKOPOCTU?

35. Koraa cripaBennuB 3akoH lapcu?

36. KakoB ¢uznueckuit cmpici kodddunmenta GpuibTpanuu?

37. llepeuncante mpuemMsl orpeaesieHus KoapuienTa GUIbTpai.

38. Kak cBsizaHa cKOpOCTb (PUIBTpPAIMM C TUAPABIUYECKUM YKJIOHOM IpU JIAMUHApHOW U
TypOyJIeHTHON QuIbTpanuu?

39. MensieTcs 1 3HaYEHUE HAIIOpa B MPeEJeax KUBOTO CeUeHUs (PUIbTPAIMOHHOTO MTOTOKA?

40. Kakoif BHJ MMeeT ypaBHEHHE HEPABHOMEPHOIO IUIABHOM3MEHSIONIETOocs (PUIBTPAIMOHHOTO
JIBYOKEHUSA?

41. 3aBucur 1u hopMma KpuBoil fenpeccun ot kKo3dduumenta puibTpanuu?

42. DBelllonHUTE aHAIU3 ¢bopM KpHUBBIX CBOOOJHOW TOBEPXHOCTH OE3HANOPHOIO
(GWIBTPALIMOHHOTO MOTOKA.

43. Yto Takoe IpOMEKYTOK BbICAaUWBaHUA?

44. Kak npou3BOAUTCS pacyeT COBEPLIEHHOW FOPU30HTAILHON JPEHBI?



45. KakoBa cxeMa pacuera BUCAYEH TOPU30OHTAIBHOMN APEHBI?

46. Kakue npeHakHble KOJO/LBI (CKBa>KUHbI) HA3bIBAIOTCS COBEPIICHHBIMU?

47. YTto Ha3bIBaeTCA palyCOM BIUSHUA IPEHAKHOTO KOJoama?

48. 1151 uero ycTpamBarOTCs MOTJIOMIAIOIINE KOJIOALBI?

49. Korna npumensieTcst «popMysna O0IBIIOT0 KOJOAIa»?

50. [lepeuncanre BHUIABI TOPU3OHTAIBHOTO JpPEHAXKA.

51. Koria npuMeHSFOT TOPU30HTAIBHBIA TPYyOUaThIM TpeHAXK?

52. B kakux cirydasx BO3HUKAET QHIIBTPAIHS BOJIbI YePEe3 3eMIISTHbIC HACKITTH?

53. Ha xakue hparMeHTsl 1enuTcs GUiIbTPallMOHHBINA TOTOK Yepe3 TeJI0 OJHOPOJHOM HACBIMU  I10
H. H. [TaBnoBckomy?

54. YkaxuTe MOCIe0BaTEIbHOCTh pacuyeTa (GHIbTPAIlMN Yepe3 TEeJI0 OJHOPOIHOW Hackimu 1o H.
H. [TaBnoBckomy.

55. B kakux cimy4asix JOMYCTHMO YCTPOMCTBO (PUIBTPYIOLINX HACHITIEH?

56. YKaxuTe OCHOBHBIE ATallbl THIPABIMYECKOTO pacueTa HaOPHOU (GUIBTPYIOIICH HACBIITH.

57. Kak nmpon3BOANUTCS TUAPABINYECKHUNA pacdeT Oe3HAMOPHBIX (PUIBTPYIOIIUX HACHITICH?

Paznen 7. OcHoBbl 00meil ruaposorun cymu. Peunass ruaposiorusi. JIBuskeHue HaHOCOB U
PYCJIOBBIE IPOLECCHI.

1. Boxga kak XMMHUYECKOE BEILIECTBO.

2. OcHOBHbIE (PU3UKO-XUMHUYECKHE CBOWCTBA BOJIbI, MX 3HAYCHME JUISI )KUBOM U HEXXHUBOM IPUPOABI
U UX aHOMAJIbHOCTb.

3. 'maposorus kak Hayka, 00BEKThl U3yYEHUs THIPOJIOTUH.

4. CxeMa Hay4YHBIX JUCLUUIUIMH FUAPOJIOTUH.

5. O0mmue cBesieHs 0 BOJax CyIIH.

6. Kimaccudukamym Boj CyIy 1o pa3inyHbIM IPU3HAKAM.

7.0065acTy BHEIIHETO U BHYTPEHHEI 0 CTOKA, MOHsTHE [ 1TaBHOro Bogopasena 3eMiH.

8. PycnoBasi, peunast, rugporpaduueckasi ceTb, HCTOUHUKH MUTAHHUS BOJOTOKOB.

9. IlonsTHE peKH, UCTOKA, YCThs, BOJOCOOpPa, Bojopasaena. Kinaccudukanuu pex.

10. OOume cBeeHus O MOA3EMHBIX BOJIAX.

11. [lonsarue o B1aroobopoTe, ypaBHEHUE BOAHOTO OanaHca Ui Pa3InYHbIX TEPPUTOPHUIM CyIIIH.

12. Cxema BHYTpHUMAaTEPUKOBOTO BJIAroo00poTa.

13. BoxHsbie pecypcsl 3eMii, HEOAHOPOIHOCTD UX PaCIPECIICHNUS.

14. O6ecnie4eHHOCTh BOJIHBIMU pecypcamu Poccuu B 11€710M U OTIEIBHBIX PETHOHOB.

15. Yro uzyuaer rugpomerpus’?

16. Ha3oBuTeE yueHbIX OCHOBOIIOJOKHUKOB PEUHOM THJIPOMETPHH.

17. Kak npou3BoAUTCS U3MEPEHUS YPOBHEN BOJIBI.

18. Jl1s1 uero npegHa3HayeHbl BOJIOMEPHBIE ITOCTHI.

19. Kak paboTaroT caMONUCIIbl YPOBHEH BOJIBI.

20. Kak mpou3BOJICTBO U3MEPEHUI TTTyOHH BOJIBI.

21. CkopoCTb TEUEHUS BOJBI.

22. Kak onpenensitoT pacxobl BOJIBI.

23. I'mapaBnuyeckoe 000CHOBaHHME adPOTUAPOMETPUYECKOIO METO/Ia ONIPEICIIEHUS] PACXO0B BOIbI
B peKax.

24. W3noxuTe NPUHLUMN JEWCTBUS  aKyCTMUYECKOTO THAPOMETpHuYecKoro mpoduiaorpada u
yIbTPa3ByKOBOM CHOCOO M3MEpEeHHUsi CKOPOCTH BOAHOIO MOTOKA.

25. CpaBHuTe JBa crocoba ONpeieNeHus pacxojia BOJbI, CKOPOCTb-IUIONIA/lb; YKIOH-TUIONIA/Ib.
KakoBbl 0COOEHHOCTH UX MPUMEHEHUS Ha U3BICKAHUAX MOCTOBBIX IE€PEX0/10B?

26. O61ue cBefieHus: 0 BOAHOM 3po3uu. Kakyro spo3uto paznnyarot?

27. Yo Takoe MyTHOCTB BOJIBI ¥ INIOTHOCTH HAHOCOB?

28. Kak BbI MOHMMaeTe THJPABINYECKYIO KPYITHOCTh HAHOCOB?

29. OxapakTepu3yiTe JIBMKCHHUE B3BEIICHHBIX HAHOCOB.,

30. [TosicHUTE TPaHCTIOPTUPYIOLIYIO CTOCOOHOCTH MOTOKA.

31. ®opmbl IBIKEHHS BICKOMBIX M JOHHBIX HAHOCOB.

32. YUrto Takoe He3amIsIomas CKOpoCTh MOTOKa?



33. Uto Takoe Hepa3MbIBaIOIas CKOPOCTh MOTOKA?

34. Yro u3 cebs npenctasisieT ceneBoit motok? [loyemy oH cunraercs nByxdasnpm?
35. Uto Takoe pycioBbI€ MPOIECCHI?

36. Ot yero mpoucxoasT pycioBbie nedopmarmu?

37. Tumbl pycJIOBBIX MPOIECCOB.

Pazgen 8. JIBMikeHHe HACOCOB M PYyCiaoBble mnpouecchl. Jlopo:xkHbIe BOJAONPONYCKHbIE
COOpY/KeHHUsI.

1. Kakue 3a1aun pemaroT npu TUIPaBINYeCKOM pacueTe MallbIX BOJOIPOITYCKHBIX COOPYKEHUI?

2. Kakue 3 ManbIX TOpOKHBIX BOJOIMPONYCKHBIX COOPYKEHUN paboTaloOT MO MPUHIUIY BOJOCINBA
C IIUPOKUM ITOPOTOM, HACAKA HIJIM KOPOTKOTO TPYOOIIPOBO/Ia, OTBEPCTHS B TOHKOM CTEHKE?

3. Ilpu xkakoM ycIOBUM MPOTEKAHUE BOJIBI UEPE3 MaJioe BOJOMPONYCKHOE COOPYKEHHE Ha3bIBAETCS
MOATOIJIEHHBIM? HETIOITOTNICHHBIM?

4. I1o xakuM mpHU3HaAKaM KJIacCUPUIIMPYIOTCS MaJIble MOCTBHI, IOPOKHbIE TPYObI?

5. Kak 3amucpiBaeTcs KpUTEpHid MOATOIUICHHUS TTOAMOCTOBOTO OTBEPCTUS M JOPOXKHBIX TPYO MpHU
0e3HAaNOPHOM U HAIIOPHOM PEXKUMAX?

6. OT KakuX CONMPOTHBIICHUI M HAa KAaKWX y4acTKax 3aBUCHT paboOTa MaJbIX MOCTOB, KOPOTKHX U
JUIMHHBIX 0€3HAMOPHBIX TPYO, HAOPHBIX U MOJIYHAMOPHBIX TPYO MPU OTCYTCTBUU MOATOIUICHUS U B
ycnoBusx ero BiustHusA? Kak 3aBUCHT paboTa epeunciieHHBIX COOPY)KEHUH OT OBITOBO TITyOHHBI?
7. KakoB mopsA0K rUApaBINYECKOr0 pacyeTa Majioro MocTa ¢ MpsSMOYTOJIbHOH (TpanenenaaabHo)
(dopMOIl MOJAMOCTOBOrO ceyeHus: U Oe3HANOpHON (HAIOPHOM, MOJYHANlOpPHOM) TPYObl NpPU HX
MOJTOTJIEHUH U 0e3 Hero?

8. Kaxk ompenernsercs MUHUMaIbHAs BBICOTA HACBINN y MaJloro MocTa?

9. Kakue TpyOBbl Ha3bIBAIOTCS JOHHBIMH?

10. Kakue TpyOBl Ha3bIBAIOTCSI PABHUHHBIMHU, KOCOTOPHBIMHU?

11. Kakue CymecTBYIOT TUIBI OTOJIOBKOB JOPOXKHBIX TPYyO?

12. Kakue ocHOBHBIC ()OPMYJIBI IPUMEHSIOT JJISI pacueTa MPOIYCKHON CIIocOOHOCTH TPYO?

13. [lns yero TpedyeTcs 3HATh 3HAYEHHE CKOPOCTH HA BBIXOE U3 IOPOXKHBIX TPYO?

14. Kakue cxembl TpOTEKaHUS MOTOKA Yepe3 CYKAIOIINI MEePEeXO0IHbIN Y9acTOK Iepes] KOCOrOPHOM
TpyOoil MpUMEHsI0T Ha npakTuke? B ueM ux npeumyIiecTBa U He10CTaTKU?

15. Kakue wmeponpusitis CHocOoOCTBYIOT JIMKBHUJAIMU OOpa3OBaHMs «TpeOHS» Ha BXOJE B
KOCOTOPHYIO TpyOy: yBEIHYEHHE BBICOTBHI TPYOBI; YCTPOHCTBO BXOJHOTO 3BE€HA C IOBBIIICHHOU
BBICOTOM; YCTPOMCTBO II€PEXOJHOTO Yy4YacTKa C JHOM JIBOSIKOM KPUBH3HBI, YCTPOWCTBO
YKOPOYEHHOTO y4acTKa C IOMaHbIM OYEPTaHUEM CTEHOK B IU1aHe?

16. C xakoil menpl0 MPUMEHSIOT TOBBIINICHHYIO, B TOM YHCIIE CTYINEHYaTyl0, IIepOXOBATOCTH B
KOCOTOPHBIX JIOPOXKHBIX TpyOax?

17. Kak BiusieT aspainiys oToka Ha €ro TIyOMHY B KOCOTOPHOUM TpyoOe?

18. lonmyckaeTcst 11 pacyeT KOCOTOPHBIX TPYO C y4eTOM aKKyMYJIsIuu?

3.9 llepeyeHb THNOBBIX MPOCTHIX NPAKTHYECKUX 32/1aHMI K 3a4eTy
(17151 OLIEHKHU YMEHUI)
1.Ilpu paBHOMEPHOM JBM)KEHUH PYClIa CHPABEAIUBO COOTHOIICHUS:
1. JAw#L.
2. J=d=i .
3. =)l

2 IIbe30MeTpUYECKUl YKIIOH PaBEH:
% V) V> A
(zl+&+ali)—(zz+&+a2—2) L, >
y 29 y 29 _ _
1_ |1—2 2 I1—2 3 Il—2
3. I'napaBinyecKuil yKJIOH paBEH:




2 2 2 2
i+ P ) - (2, + P, ) 2+ P)-(z,+ ) PR X
- r 29 Y29y _ /4 Y. oo3_-_29 "29
1_ |1—2 2 I1—2 3 |172
4. YKIJI0H HA UMeeT 0003HAUYECHHUE:
1.J. 2.1 3. Jn

5. M'mapaBnuueckuii yKJIOH MMeEeT 0003HaYCHUE:
1.J. 2. 1. 3. Jn.

6. HepaBHOMEpHOE IBHKEHHE XapaKTEPU3YETCs CIIEAYIOIUMHE PU3HAKAMU:
1. Q#const; h=w=y=R+#const; pycio Henpusmaruyeckoe; i<0.

2. Q=const; h=w=y=R=const; pycio npusmaruueckoe; i>0.

. Pacxon mpu paBHOMEPHOM JBHKEHUU OIpeensieTcs no hopMmyie:

Qo = Woco\/R_Oi
Qo = Woco\/R_OiHa\/2

. B dopmymne Q= W"C"\/@ , koo punment Co sBIsETCS:
. ko3 dunmenrom Ile3u;

. Koo dunuentom bycunecka;

.yuciaoM PeliHoibca.

WN—oo N P =

9. 'uapaBnuyeckuit paguyc onpeaensercs no Gopmye:

R=2 R=% R=2
1. X: 2. 3, 4

2

10. JInss TpameneuaabHOM GOpMBI TONEPEUHOTO CEYCHUSI KaHala crhpaBemBa (opmyna ams
JKUBOT'O CEYEHUS:

1 1 1
o=bh+=(m+my)h*> w=b+>=(Mm+m,)h  @=bh+=(m +m,)h
11. Z[J'ISI TpaHCHCHHaHBHOﬁ (I)OpMBI MOMEPCUHOI0 CCUCHUA KaHaJIa [MHUPUHY KaHalla 10 AOHY
MOKHO ONIpECACINUTD:

1. B=b+(m +m,)h; 2, B=Db+(m +m,)ctge

12. Kakoe omnpenieneHue sBaseTcsl BEPHbIM:

l. ruIpaBIMYECKd HAWBBITOJHEHIIMM CEYEHHEM KaHalla Ha3bIBaeTcs Takoe, B KOTOPOM TpH
3aIaHHOM TUTOIIAJM JKUBOTO CEUEHHUS], MPOIMYCKHAasi CIIOCOOHOCTh KaHasia Oy/eT HauOOJbIIeH;
3. TUIPABIUYECKH HAWBBITOJHEHIINM CEUYEeHHEM KaHalla Ha3bIBaeTCs TaKoe, B KOTOPOM TIpH
3aJIaHHOM TUIOIIAJM JKWBOTO CEYEHHUs, MPOIYCKHAs CIIOCOOHOCTh KaHasia OyJeT HauMeEHBIIEH.

13. ®opmyna Mannunra ans pacuera kodpdunuenta lle3u umeer Bun:
1 1

_ - pl/6 _ _— pls
L CTnT g C=nRY g O
C — 1 Rl/G
14. B dopmyne ManHnunra n mapaMeTrp N XapakTepHU3YeET:

1. EPOXOBATOCTb IMMOBECPXHOCTH, 2. YKIJIOH JIHA, 3. kT COIIPOTUBJICHUS TPCHMUIO.

15. HpI/I MMPOCKTUPOBAHNUN KaHAJIA, HCO6XOI[I/IMO 06eCHe‘-II/ITL, YTOOBI CpeaHdasA CKOPOCTH
HaxoJujiaaChb B IIPEACiIax:



1 v,,, >V >V 3 V,,, <V <V _,

16. Kakast popmyna s pacdyera ko3pduuuenta le3n BepHa:
1. Rz R . 3 C=WVR,

17. ®opmyna KonakoBa uMeeT BUJL:

1= 1 _ 0.3164
1 (1.81IgRe-15)* , VRe 3 A —g4/Re.
18. ®opmyna bnasuyca umeer BUA:

P 1 03164
1 (1.81llgRe-1.5)" , VRe 3 4 —g4/Re.

19. Tlpu 7aMHHAPHOM TCUCHHH JKUAKOCTH KOI(P(HUIMEHT CONMPOTHBICHUSA TPEHUS MOXKHO
paccuuTath 1o popmyIie:
1 0.3164

A= ===
1 (8ligRe-15)° , VRe 3 A —g4/Re.

20. 3agaua HEpPaBHOMEPHOTI'O JABM)KEHUS CBOJUTCS K ONPEIEIICHUI0 OYepTaHUM:
1. KpUBBIX HOJIOpPA WM CHAJA;

2. IbE30METPUYECKUX YKIOHOB;

3. yKJIOHA JTHA.

21. Ilpu HepaBHOMEPHOM JIBHKEHUU TTyOUHA sIBIIsieTCs (QyHKIUEH:
1. h=f(l); 2. h=f(R); 3. h=f(w, R).

22. Kakoe ypaBHEHUE SBJISICTCS] BEPHBIM:

dh f d_f dh_]i

1. E_T,z %:T,3 dl - f .

23. Kakoe ypaBHEHHE SBIJIAETCS BEPHBIM:

K? 2
1— K
dh _, 402 dh_, * %2

1.dl° Fr—1 . 2.dl ° 1-Fr

24. Yucno dpyna ompenensercs no Gpopmyie:
2 2

aQ°B aQ°B

=—— Fr = QB Fr=———

Fr 3 3 =
1, go= .2, 9o 3, 9o
25. Yucno Opyna onpenensercs o hopmysie:
2
Fr= U Fr = u'“2 Fr:—zum2
1. gm Im ’2 gm Im’3 gmlm.

26. Jlna kpuTUYeCcKO# ri1yOuHbl yncio Fr:
1. Fr=1; 2. Fr>1; 3. Fr<1.

27. Kakoe HEpaBEHCTBO SIBJSIETCSI BEPHBIM JIJIsI OypHOTO MOTOKA:!
1. Fr=1; 2. Fr>1; 3. Fr<l.

28. Kakoe HCPABCHCTBO ABJIACTCA BEPHBIM IJIA CIIOKOMHOTO MOTOKA:
1. Fr=1; 2.Fr>1; 3.Fr<l.



29.Kakoe BbIpa)k€HHUE SBISETCS CIPABEIJIMBBIM JJIs TapaMeTpa KUHETUYHOCTH:
aQ’B  oQ’B QB
1. 9o’ ; 2. go* ; 3. g’ .
30. Ilotok Oyner OypHBIM eciu:
1. IIe>1. 2. TIk<1.

31. Tlotok OynmeT CIIOKOWHBIM €CIIH:
1. IL>1. 2. T1k<1.

32. JInst KpUBBIX IOAINOpPA CIPABEIIMBO HEPABEHCTBO:

an >0 dh <0 an =0.

1. dl -2, dl 3. dI

33. [Ins KpUBBIX craja cupaBeJIMBO HEPABEHCTBO:
@ >0 ﬂ <0; @ =0.

1. dl -2, dl 3. dl

34. JInst OypHOTO COCTOSIHHS TIOTOKA CIPABEJIMBO HEPABEHCTBO:
1>k ; 2. i<ic 3. i=ik

35. J11st CHOKOMHOTO COCTOSIHUS TTIOTOKA CIPABEIMBO HEPABEHCTBO:
1. 1>k ; 2. i<ic 3. i=i.

36. CkoJIbKO CylIeCTBYET (JOpM CBOOOJIHOM MOBEPXHOCTH MOTOKA:
1.10. 2.12. 3.15.

37. Kakoe onpeziesieHUe ABIISIETCS] BEPHBIM:

1. 'myOvHa moOTOKa, IPU KOTOPOW 3aJaHHBIA pacxoi BOJBI  NPOXOAWT C MHUHUMAIBHBIM
3HAUEHUEM YIEJIbHOU YHEPTUU CEUYCHUs], Ha3bIBAETCS KPUTUYECKOU ITyOMHOM.

2. I'mybuna moToka, MpU KOTOPOH 3aJaHHBIA pPacxojJl BOJbI  MPOXOAUT C MaKCUMaJIbHBIM
3HAUEHUEM YIEJIbHOU YHEPTUU CEUYCHUs], Ha3bIBAETCS KPUTUYECKOU ITyOMHOM.

38. Kaxoe HepaBeHCTBO SIBIIACTCA BepHBIM JJIsSL 6ypHOFO IIOTOKA.
1. Fr> Fre; 2. Fr< Frg .

39. Kaxoe HepaBEHCTBO SIBJISIETCS] BEPHBIM JIJIsl CHOKOMHOTO MOTOKA!
1.Fr>Fre; 2. Fr<Fry.

40. YacTp BOJOTOKA, MPUMBIKAIOIAs K BOJOHATIOPHOMY COOPYKEHHIO, Ha3bIBACTCS:
1. [Tognopowm; 2. 6bedom; 3. rpedHEM BOIOCITHBA.

41. Booocaueom ¢ wupokum nopocom Ha3bIBAETCS BOJOCIUB 000 BBICOTHI P (B TOM 4uCle H
pPaBHOM HYITO) C TONIIUHON CTEHKH O g npenenax :

1.(2 ¥ 3)H> 9 >(8 *10) H.

2.(2+3)H< 9 <(8 10) H.

3. (1T 2)H< 9 <(2 *6) H.

42.TTomMocTOBOE PyClIO paboTaeT IO CXEeME HEe3aTOIUIEHHOT'O BOJIOCIINBA C ITUPOKUM MTOPOTOM:

43.ITomMocTOBOE Pyciio  paboTaeT IO CXeMe 3aTOIJIEHHOTO BOJIOCIINBA :



1.%>N;2. %<N.
H H

44. JIns moATOIUIEHHOTO BOAOCIMBA PACXO MOXKHO OMPEACIUTh 0 (hopMyIie:
1 Q=mby2gH,*"*5; , Q=by2gH,"’5;, 3 Q=m\2gH,"’5;
_ [o~1y 3/2
45. B dopmyne mis pacxona Q=mby2gH,""5;
napameTp M sIBJISETCS:
1. K03 PUITMEHTOM MTOATOTUICHUS;
2. k03 duUIMeHTOM pacxoia.
3. BEIMYMHOM OTBEPCTUS MOCTA.

ucpes HO,I[TOHJ'ICHHHﬁ BOAOCJINB

— 3/2
46. B dopmyne mis  pacxona Q =mb,/2gH," "5,

napameTp b sBnsiercs:

1. k03 puIMEeHTOM OATOIIICHUS;
2. ko3 PunmeHTom pacxona.

3. BEJIMUMHOM OTBEPCTHS MOCTA.

yepe3 MOATOIJIEHHBIA BOAOCINB

— 3/2
47. B dopmyne ana  pacxona Q=mby2gH," "5,

napameTp Gs SBJISICTCS:

1. K03 UITMEHTOM MTOATOTUICHUS;
2. k03 duUIMEeHTOM pacxoa.

3. BeIMYMHOM OTBEPCTUS MOCTA.

qcepes3 MOJTOIJICHHBIM BOJIOCIUB

48. Kakoe omnpezeneHue sBISIEeTCsS BEPHbIM:

1. Ucreuennem Ha3bpIBaeTCS YacTHBIN Cllydaldl TE€YEHHs >KUAKOCTH, IPH KOTOPOM KHHETHYECKas
SHEPIrUd XUIAKOCTH, HaxoAAlaACsa B PE3CPByapc, MpeBpallacTCia C OOJIBIIIMMU WM MEHBIIMMH
HOTEPSIMU B TOTEHLUAIBHYIO SHEPTHIO CTPYH UJIH Karlelb.

2. WcrteueHneM Ha3bIBaeTCs YaCTHBIM ciaydyail TEUEHHS >KUIKOCTH, IPU KOTOPOM MOTEHLMaIbHAas
SHEPIusl >KUJKOCTH, HaXOAsIIasics B pe3epByape, MpeBpamaercs ¢ OONbIIMMHU I MEHbIIMMHU
MOTEPSIMU B KHHETUYECKYIO DHEPTUIO CTPYH HITH KaTellb.

49. CteneHb CxKaTHSI CTPYH OILICHUBAETCS BBIPAKEHHUEM:
2 2

c dc So $

== — E=—=

S d

1. 2 c c

50. Ecnu ko3¢ ¢uIeHT conpoTUBICHUS 420, JUIsL cydasi MICTEUEHMs UI€AJIbHOM JKUJKOCTH, TO

P-1u CKOPOCTb UCTEUEHHsI paBHA TEOPETUUYECKOM U OIPEaeIsIeTCs.

3.10 IlepeyeHb THNOBBIX NPAKTHYECKHUX 32/IaHUI K 3a4eTy
(Z17151 OLIEHKH HABBIKOB U (MJIM) OTIBITA JI€ATEIHHOCTH)

1. Meronuka 1 0COOEHHOCTH IIpoBeieHUs TabopaTopHOi paboTsl Nel «M3yueHue puzndeckux
CBOMCTB >KUJIKOCTH.
2. Meronuka U 0COOEHHOCTH IPOBeIeHUs TabopaTopHOi paboTsl Ne2 «3mepeHue
THJIPOCTATUYECKOTO IaBJICHUS C IMOMOIIBIO PA3IMIHBIX TIPUOOPOBY.
3. Mertoauka 1 0COOEHHOCTH MpoBeieHHs JabopaTopHoil padoTsl Ne3 «I'eomeTpuueckas,
PHEpreTHYecKasi 1 MEXaHW4IeCcKast CyITHOCTh ypaBHEHUs bepHymmny.
4. Metoauka 1 0cOOEHHOCTH MpOBeACHUs J1abopaTopHoi paboTsl Ne4 «Onpenenenus
K03 (UIIMEHTOB MECTHBIX CONPOTUBIIEHUI B TPyOOIIPOBOIAX .



5. Meroanka 1 0COOEHHOCTH MPOBEICHUs JJabopaTopHOH padboThl No5 «lcTeuenue U3 OTBepCTUi U
HACAJIOK MIPH MOCTOSIHHOM HAIoOpey.

6. Meroauka 1 0COOEHHOCTH TIPOBeIeHUs JabopaTopHO paboThl Ne6 «TapupoBaHue BojgoMepa
Bentypu».

7. Meroanka 1 0COOEHHOCTH MPOBEICHUS JJabopaTopHO padboTel No7 «OmnpeneneHue INHSHHBIX
COIPOTHUBIICHUH B TPYOOTIPOBOIAX .

8. MeTonuka u 0COOEHHOCTH MPOBEAEHUS JabopaTopHOit paboThl Ne8 «OrnpesieieHre MoBhIIIICHUE
JABJICHUS TIPH TUAPABINYECKOM yJape B HAIOPHOM TPYOOTIPOBOIE ».

9. Meroanka 1 0COOEHHOCTH MPOBeIeHUs JJabopaTopHOi padboTel Ne9 «OnpenencHue
koa(durmenta [le3un, ko3 dunreHTa mepoxoBaTOCTH PycCIiay.

10. YcTaHOBUTD, OY/IET JIM KaHAJ pa3MbIBATHCS WIIH 3aMJIMBATHCS, €ClIK: 1) MIMpHHA pyciia 1o AHY D
= 1,4 M; k03 PUIHEHT 3alI0KEeHUs OTKOCOB m = |; KperieHne-0JJlepHOBKA B CTEHKY; pacUETHBII
pacxon Q = 0,96 M%/c; rmy6una motoka h=1 m; HaHOCHI — cpenHenecuansie; 2) b = 0; m= 1,5; h=2
M; PYCIJIO IPOPBITO B TIOTHBIX JIECCOBHAHBIX TpyHTax; Q =9 M>/c; HAaHOCHI — KPYIHOIECUaHkIe; 3)
b=1,2wm; m=0; h=0,9 M; pyciio yKpereHo KiIaaKkoi 13 OObIKHOBEHHOTO KMPIIHYa Ha [IEMEHTHOM
pactBope; Q = 1,3 m%/c; HaHocel — Menkue; 4) b = 2 m; m = 1; h= 1,2 M; pycio ykperuieHo
cTabMIM3NpOBaHHBIM OuTyMoM; Q = 2 M%/c; HaHOCH — cpenHenecuansie; S)b=1mM; m = 0; h=0,8
M; PYCIIO YKpeILIeHO GyTOBOM KIaakoii u3 cpexHux mopox; Q = 3 M%/c; HaHOCH — MeTIKHE.

11. Onpenenuth, KaKOW YKJIOH CIIeIyeT NPUAATh JHY KaHaia, eciu: 1) mupuHa ero mo any b = 0;
KO3 pUIMEeHTHI 3a10KeHusT 0TKOCoB m1 = 1,5; mz = 2; koadpdunuent mepoxosaroctu n = 0,018;
pacxon Q = 0,079 m¥/c; rmybuna paBHOMepHOTO ABIKeHHS ho = 0,37 M; 2) b = 0,66 M; m = O;
OeTOHUpPOBKA B cpeqHuX ycnoBusax; Q = 1,63 M3/c; ho=0,5 m; 3) b=0,7 M; m = 1,5; KaHAT TIOKPBIT
TOJICTBIM YCTOWYMBBIM MIMCTEIM croem; Q = 2,19 m¥/c; ho = 0,57 m; 4) b = 0,5 M; m = 0,4
ko3¢ uuuent mepoxosaroctd n = 0,012; Q = 2 m¥c; ho = 0,37 M; 5) b = 0,89 M; m = 0,5;
ko2 punment mepoxosaroctu n = 0,014; Q =4 m°/c; ho = 0,65 m.



4. MeToan4eckue MaTepuabl, onpeaesioinme Npoueaypy oueHMBaHUsA

3HAHUH, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATeIbHOCTH
B Ta6J'II/IHC IIPUBCACHBI OIIMCAHHUA IPoUCAYypP IMPOBEACHHA KOHTPOJIbHO-OLCHOYHBIX

MEPOTPHUSTHIA ¥ TPOIEAYP OLECHUBAHUS PE3YITATOB O0YUEHUS C IIOMOIIBIO OIIEHOYHBIX CPEJICTB B
COOTBETCTBUU C paboyeil mporpaMMoi JUCIUILIHNHBL.

HaumenoBanue
OLEHOMHOTO Onucanust npoieIypsl MPOBEACHUS KOHTPOJIBHO-OLIEHOUHOTO MEPONPUATHS U MPOLIETYPhI
OILICHUBAHHUS PE3YJIbTATOB O0YUYCHHUS
CpeacTBa

IIpenonaBaTens Ha yCTAHOBOYHOM 3aHATUH OBOAMT A0 OOYYAIOUIUXCS: TEMBI, KOJIUYECTBO
3aJaHuii B KOHTpPOJbHOW padore. KoHTpoibHas paboTa I0DKHA OBITH BBHINOJHEHA B
YCTaHOBJICHHBIH CPOK M B COOTBETCTBUM C TNpaBWIaMU K OQGOPMIIEHHIO (TEKCTOBOH U
rpadudeckoil wacteil), chopmynupoBaHHeiMU B Ilonoxkennu «TpeGoBaHHsS K O(QOPMIIEHHIO
TEKCTOBOH M rpaduyeckodl AoKyMeHTaluu. HOPMOKOHTpOJB» B IOCIEIHEH pelaKIHH.
BrimonHeHHass KOHTpoNbHast paboTa TepedaeTcs Uil TNPOBEPKU  IIPErojaBaTellio B
YCTaHOBJICHHBIE CpPOKH. Ecim KOHTpombHass paboTa BBIOJHEHA HE B COOTBETCTBUHM C
YKa3aHUSIMH WM HE B TIOJIHOM 00beMe, OHa BO3BpalIaeTcs Ha JopaboTKy

KonrponbHas padorta

CobecenoBanue, MpeayCMOTpeHHOe pabouell mporpaMMoi JMCUMIUIMHBI, MPOBOAMWTCS Ha
MMPaKTUYECKOM 3aHATUH. HpenouaBaTenL Ha TMPaKTUYCCKOM 3aHATUH, HNPEAIICCTBYIOIIEM
CobecenoBanue 3aHATHIO MTPOBEJECHUSI KOHTPOJIS, IOBOJHUT O OOYYAIOIIMXCS TEMY, BOIPOCHI VISl TOJTOTOBKH
K cobecenoBaHHIO. Pe3ynbraTel cobeceloBaHMs NPENoOAaBaTeNb NOBOAUT IO OOYYarOIMIUXCS
cpasy Moclie 3aBepIleHus co0eceT0BaHMs

BrinonHenue 3aiaHuil peNpOAYKTHBHOI'O YPOBHSI, NMPEAYCMOTPEHHbIE pabodeil Mmporpammoit
JUCUUILIMHBL, NPOBOJATCSA IIPU 3aBEPLICHUM M3Y4YCHUs pasfesla JUCLUILIMHBL. BapuanToB
3aJlaHUil 1O pas3zjelly He MeHee JBa. Bo BpeMs BBINOJHEHUS 3aJlaHUl MO0JIb30BaThCA

3anaHus ., .
y4eOHHKaMH, CIIPaBOYHUKAMH, KOHCIICKTAMH JICKIIUH, TeTPaIsIMH JJIs MPAKTHICCKUX 3aHATHI
PEnpOaYKTUBHOTO
oBHS HE Pa3peLIeHO.
P [IpenogaBaTesnp Ha MNPaKTUYECKOM 3aHATUHM, MPEALIECTBYIOIIEM 3aHSATUIO MPOBEIACHUS
KOHTPOJS, JOBOAWT 10 oOydarommuxcs: pasfenl (TeMy), KOJIHYECTBO 3aJaHWi U BpeMs
BBINIOJIHEHUS 3aJaHHM.
BrinmonHenue 3agaHuil peKOHCTPYKTUBHOTO YPOBHS, MPEAYCMOTpPEHHBIE paboueil mporpaMMoit
JUCLUIUIMHBL, MPOBOIATCS BO BpeMsl MPAKTHYECKHUX 3aHATUN. BapuaHToB 3ajaHuil mo Teme
Sananms mucnutuinHbl He MeHee 30. O0ydJaronuiicss BRIIOTHIET OJHO 3a7aHue. Bo BpeMs BEHIOIHEHUS
3aaHusl pa3pemIacTcs IOJb30BaThCs YUCOHWKAMH, CHPABOYHHKAMH, KOHCIEKTAMH JICKIUH,
PEKOHCTPYKTUBHOTO N
TETpaisIMH Ul MPAKTHUYECKUX 3aHATUH.
YpPOBHS

[IpenogaBaTesnb Ha MNPaKTUYECKOM 3aHATUM, MPEALIECTBYIOIIEM 3aHATHIO IPOBEJIECHUS
KOHTpOJ'ISI, JOBOOAUT OO0 o6yqa}omnxc;1: TeMy, KOJIMYECCTBO 3a,E[aHI/1ﬁ u BpEMH BBIITOJIHCHU A
3aJaHuH.

TeMbl KOHCIIEKTOB NPUBOJATCS B pHiiokeHun 2. [IpernonaBarens B Hauaie ceMecTpa J0BOANT
JI0 CBEJICHHS 00yJarONINXCsS TEMbl KOHCIIEKTOB W HEOOXOANMYIO yueOHyI0 uTepaTypy. Tembl
U TIepeveHb HeoOXOANMON yaeOHO! INTEepaTyphl BBIJIOXKEHBI B JIEKTPOHHOI HHPOPMAIIMOHHO-
Koncnekr obpazoBarensHOU cpene Upl YIIC, noctymHON oOydaromeMycs depe3 ero JHYHBIH KaOWHET.
KoHcnekT nomkeH OBITH BBHIMOJIHEH B YCTAaHOBIEHHBIA TpernojaBareneM cpok. KoHcmekT
BBIMOJIHACTCST OOYdYaloOUIMMCS B Yachl OTBEICHHBIE I CaMOCTOATENFHOW pabOTBI Haf
qucnuIuInHONW. KOHCIIEKTHI B Ha3HAYEHHBIN CPOK CAIOTCS MPEIoIaBaTelio Ha IPOBEPKY.

Jns opraHuzauMu W TOPOBEACHUS IPOMEKYTOUHOW aTTECTALMU COCTABJISAIOTCS THUIIOBBIE
KOHTPOJIBHBIC 3aJJaHUs HJIM HWHBIC MaTCpualbl, HGO6XO)II/IMBIC I OLICHKHU 3HaHI/II\/'I, YMeHI/II\/'I,
HABBIKOB U (WJIM) OMBITA JIEATEIBHOCTH, XapaKTEPU3YIOIIUX ATAIbl (POPMHUPOBAHUS KOMIIETESHIUI B
IIPOLIECCe OCBOEHUS 00pa30BaTEIbHON MPOrPaMMBI.

[IepeueHb TEOPETHYECKUX BONPOCOB M THUIIOBBIE MPAKTHYECKHUE 3aJaHMs Pa3HOrO YpPOBHS
CIIOKHOCTH IS TMPOBEJEHUSI MPOMEXKYTOUHOM arrecTanuu oOydarouiyecsl MoJay4yaroT B Hadaje
ceMecTpa d4epe3 JIIeKTPOHHYI HH(OpMaImoHHO-00pazoBarenbHyto cpeny Hpl YIIC (nuunbrii
KaOMHET 00y4aromerocs).

Onucanue npoueayp nNpoBeAeHUs MPOMEKYTOYHOM aTTecTalluM B (popme 3auera
W OLICHMBAHUS Pe3yJbTaTOB 00y4eHHs
[Ipn mpoBeneHHMH NPOMEXYTOUHOW aTTecTalMu B (opMe 3ayeTa MpernojaBaTellb MOKET
BOCIIOJIb30BAaThCS PE3YIbTaTAMM TEKYLIETO KOHTPOJIS YCIIEBAEMOCTHU B TeueHue cemectpa. C Lenbro




HCIIOJIb30BaHUsl PE3yJIbTAaTOB TEKYIIETO0 KOHTPOJS YCIEBAEMOCTH, MPENoAaBaTesb MOJICYUTHIBACT
CPEIHIOI OIICHKY YPOBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIIMHM oOydaromierocsi (CymMma OIICHOK,
MOJIyYEHHBIX 00YUYaIOUIMMCS, IEIUTCS HA YHUCIIO OIICHOK).

HIkana u KpuTepuu OLleHUBAHUS YPOBHS ¢POPMUPOBAHHOCTH KOMIIETEHIMI B pe3yJjbTarte
HU3yUYeHH sl JUCHUIJIMHBI IPU MPOBeIeHUN MPOMEKYTOYHOM aTTecTaluu
B hopMe 3a4eTa MO pe3yJbTATaM TeKYLIero KOHTPOJIsi
(0e3 TONOJHUTEJIHbHOT0 ATTECTAIIMOHHOT0 UCTILITAHUSA)

CpenHss OlleHKa yPOBHS
c(hOpMHUPOBAHHOCTH KOMITCTCHITNI [IIxana oueHuBaHus
0 pe3yabTaTaM TEKYIIET0 KOHTPOJIA

Onenka He Menee 3,0 W HET HH  OJHOH

. «3a4TECHO»
HEYIOBJICTBOPUTENHHON OIIEHKH I10 TEKYIIEMY KOHTPOJIIO

Onenka wmenee 3,0 mwimm momydeHa XOoTsS OBl onxHA
HEY/IOBJICTBOPHUTENbHASI OLIEHKA M0 TEKYIEMY KOHTPOIIIO

«HEC 3a4YTCHO»

Ecmu onenka ypoBHsSI c()OPMHUPOBAHHOCTH KOMIICTEHIIMKA OOYYarOIIErocsi HE COOTBETCTBYET
KpUTCPpUAM IOJIYYCHUSA 3a4Y€Ta oe3 JOIIOJIHUTECIIBHOT'O aTTCCTAlMOHHOI'O HCIIBITaHHUA, TO
NPOMEKYTOYHAs aTTECTalUsl MPOBOIUTCS B (hopMe coOeceloBaHUs MO MEPEUHI0 TEOPETUYCCKHUX
BOITPOCOB U THUIIOBBIX MPAKTHUYCCKUX 3a4a4 UJIU B (bopMe KOMIIBIOTCPHOI'O TECCTUPOBAHUA.

[TpomexxyTouHas arrectanus B (JopMe 3a4era ¢ MPOBEIACHUEM aTTECTAIMOHHOTO HMCIBITAHHS
MMPpOXOAUT HAa NOCICAHEM 3aHATHUHA 110 JUCHHUIIIINHC.

[Ipu mpoBeneHHM NPOMEKYTOUYHOH arTecTalud B (OPME KOMITBIOTEPHOTO TECTUPOBAHHMS
BapHaHT TECTOBOTO 3agaHus Qopmupyercss U3 (OHIAa TECTOBBIX 33JaHUN 1O TUCIUIUIMHE
CIIy4aifHbIM 00pa3om, HO ¢ ycioBueM: 50 % 3amaHuii TOMKHBI ObITh 33JJaHUSIMH OTKPBITOTO TUTIA U
50 % 3amaHuil — 3aKPBHITOTO THUIIA.




