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Hujeke AMCHMIVINHEB] TI0 y4eOHOMY NIaHY BLEEG

TpynoemMKoCTb B 3a4eTHBIX eJHHHIAX 5

Yacos (Bcero) no yueGHOMY naaHy 5 cemecTp —180 yacos !
Jlexuun 5 cemecTp - 16 yaca |
IpakTHyeckue 3aHATH 5 cemecTp - 32 yacoB

JlaBopaTopHbie paGoThi 5 cemecTp - 16 waca

KoncyaeTanuu no kypcoromy npoexty/ padote yueSHBIM NUIAHOM He MPeAyCMOTPeHbI

CamocTosrensnas paboTa
5 cemecTp - 80 yacon

BEJIHOYARA:

PI'P 5 cemecTp - 50 yacor
“pOMM)’TO'-lHaﬂ ATTeCTAlMSAE:

3K3ameH 5 cemecTp - 2,5 uaca
KounTtpoas:

Sk3amex 5 cemecTp - 33,5 yaca
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1. HEJIU U 3AJJAYU OCBOEHUA JUCHATIIJIMHBI

Leab ocBoeHMS] TUCHMIUIMHBI COCTOUT B M3YYCHHUH: T'HJIPOJIOTHYCCKHMX SIBICHHHA M IPOIIECCOB, O3HAKOMIJICHUM C OCHOBHBIMH COBPEMCHHBIMH METOJIAMHU
pacucToB, MNPHUMCHACMBIX IIPH HCCICAOBAHHMU BOJAHBIX PECYpCOB, THUAPOJOTHYCCKUX U BOI[OXO3ﬂﬁCTBeHHBIX pacu€ToB, MCTOAAMU U cnocobaMu
pErylupoBaHus CTOKA, CYIICCTBYFOIIMX METOJIOB PEIIICHUS 33714 THIPABIIMKH, BOSHUKAFOLIIE TIPH TPOSKTUPOBAHUH 1 SKCILTYaTAIlH SHEPreTHUeCKAX MAIIUH, alllapatoB |

YCTPOFICTB.

3agayaMu AUCHMILVIMHBI ABJISIIOTCH:
— pacimMpeHue 3HaHUil B 00J1aCTH MCTIOIb30BaHMS BOJHBIX PECYPCOB, U IIPEK/E BCETO B THAPOIHEPIETUYECKON OTpaCIH;
— 000cHOBaHUE BBIOOpA METOJ0B I'MAPOJIOTUYECKUX U BOJOXO3SIICTBEHHBIX PACUETOB.
— mnpuoOpeTeHre yMEHNUI U HaBBIKOB PEIIEHHUs 3a/]au 10 MPOEKTUPOBAHUIO THIPOTEXHUUECKUX COOPYKEHUH;

— obecneueHue
TUIPOIIIEKTPOCTAHIIHM,

Oecriepe0oitHON  paboTHI,
MOJrOTOBKa OOOCHOBAaHHMH TEXHHUYECKOTO TIEPEBOOPYKEHHS,

IIPaBUIIBHOMN

IKCIUTyaTaIuH,

SHEPreTHUUECKOro, 000PYyAOBAHUS
PEKOHCTPYKLIUU U

pEMOHTA M MOJEPHU3ALUH
pa3BUTUSL  DHEPrOXO3SICTBA,

MOJCpHHU3alluU CUCTEM 3H€pFOCHa6)KeHI/I$I, Pa3sBUTHE YMGHI/II\/'I MPUMCEHATH PACUCTHBIC ITOKA3aTCJIN K PECIICHHIO 3aaa4 MPHUKIIAAHOI0 XapaKTepa,
(DopMpreMLIe y 06yqa}omerocsl KOMIICTEHIMHU U 3aIlJTAHUPOBAHHBIC PE3YJAbTATBI Oﬁy‘leﬂl/lﬂ JUCHUIINIMHE, COOTHCCCHHBLIC C HMHAHMKATOPAMH

JMOCTHKEHUS KOMIIEeTEeHIUH

Koa n HaumeHoBaHMe

Koa u HauMeHoBaHMe HHIUKaATOpa

3aniaHupoBaHHbIE Pe3yJabTATHI 00yYeHUsI

KOMIIeTeH I U HOCTHKEHHMSI KOMIIeTeHIIM U
3HATh:
— OCHOBHBIC TEPMHUHBI U KJIACCU(PHUKALMY TUAPABINKY U UH)XEHEPHOH T'MIPOJIOIHU;
— OCHOBHBIC TIIOHATUA ©W MCTOJAbBI MATCMAaTHYCCKOIO aHajm3a, aHAJIMTHYIECKON
reOMEeTpUNn U anreOpbl, OUCKPETHOW MAaTEeMaTHUKH, TEOPUH BEPOATHOCTEH W
CTaTUCTUKH;
— METOfpl PELICHHs NPUKIAJHBIX HHXEHEPHO-TEXHUUYECKHX 3a4ad II0 HHXKCHEPHOH
TUIPOJIOTHH U TUAPABIIUKY;
TTK-1 Crocoben YIIPaBIATh — TUAPABIMYECKUI pacyeT ruIApOTEXHUYECKUX U CONPATAIOIINX COOPYXKEHUM;
TeXHONorndeckuM obopynoBanuem, | [IK-1.1. [IpoBogut pacderst BomHO- — BOJOXO3SIIICTBEHHBIH OaNaHC BOJJOEMOB;
BBIOMpPATH cepuiiHoe U | DHEPTETUYECKOTO PeXXUMa YMeTh:
MPOEKTUPOBATH HOBOE | pabotell DC/T'ADC — d¢opMmynmHupoBaTh W pelIaTh 3aJadd, CBS3aHHBIE C TPOSKTUPOBAHWEM U
obopynoBaHue JKCIUTyaTalliedl TUIPAaBIMYECKUX U THEBMATHYECKHX CHCTEM, TIa30-BO3IYLIHBIX

TPAKTOB SHEPTETHYECKOr0 000PYI0BAHUS TUAPOIIEKTPOCTAHIINH;

UCIIONIb30BaTh (PYHAAMEHTAIbHBIE IOHATHUS, 3aKOHBI U TEOPHM KJIACCHYECKOH H
COBpPEMEHHOM (pHU3MKM B 00JIACTH KUJKUX U ra3000pa3HbIX CPer;

UCIIOJIb30BATh TUAPOTEXHUUYECKUE COOPYKEHHsI B 3aBHCUMOCTH OT MECTHBIX
THZIPOJIOTHYECKUX YCIOBHH BOIOEMOB;

OLIEHUTD U PacCUUTATh HATIOPHOE U OE3HANIOPHOE JIBMXKEHHUE BOIbI;

OICHUTDH YPOBHHA )48 00BEMBI BOJOXPaHUJINIIIA, BBIITOJTHUTH IOCTPOCHUC




Koax u HauMeHoBaHue
KOMIIETeHIIUH

Kon u HauMeHOBaHHMe HHAMKATOPA
MOCTHKEHUS KOMIIeTeHIUH

3anaHMpoBaHHBIE Pe3yJIbTATHI 00yUeHH S

XapaKTEepPUCTHUK.




2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JlucuuIuiiHa OTHOCHTCA K 4acTH, (OPMHUPYEMOW YJacTHMKaMH 0Opa30BaTEIbHBIX
OTHOWIEHWH OJOKa JUCUMIUIMH | TO HampaBlIeHHIO MOArOTOBKM bakamaBp 13.03.02
DJNEeKTpOIHEpreTuKa | BIEKTpoTexHuKa (mpodmib: [HAPOINEKTPOCTaHIMM U IU(PPOBBIC
TEXHOJIOTHH).

Jucuunnuna 6a3upyercs Ha qucuuIuinHax: Beicias matematuka, @usmka, Teopernyueckas
MexaHuka, MupopmaTuka.
Jlj1 0CBOEHMSI TUCLUIUINHBL, 00YyJaOUIUICS T0JKEH:
3HATh:
— OCHOBHbBIE TEPMUHBI MAaTEMaTHYECKOIO aHAJIN3A,
— OCHOBHBIE IIOHSATHS U METOJIbI (PU3MUECKUX 3aKOHOB;
— METOJbl PELIEHUS MPUKIIAIHBIX 3a/1a4 TEOPETUUECKON MEXaHUKH;
yMeThb:
— HCKaTh, aHAJIM3UPOBATh U OTOMpaATh HEOOXOAMMYIO HMH(OpPMAIHI0 MO HHPOPMALMOHHBIM
TEXHOJIOT UM,
— HCIOJIb30BaTh 3aKOHBI U TEOPUU KJIACCUYECKON U COBPEMEHHOU (PU3UKY;
— OILICHWUTb U PACCUUTATh HOBBIE MOJIEIH, HE TIOBTOPSIIOIINE CTAaHAAPTHBIE AITOPUTMBI;
OIeHUTh A depeHInaIbHbIe HCUUCTCHUS.

Pe3ynbrarel oOyuyeHMs, MOJY4YEHHbIE NPU OCBOECHUU AMCLUUIUIMHBI, HEOOXOJWMBI MpHU
M3YYEHUU CIEQYIOMUX TUCHUIUIMH: DKOHOMHMKA TUAPOIHEPIreTUKH, ['MapaBiudeckue MalluHbl
(mpoduns 1), Bognosnepreruueckue pexumsl (nmpoduib 1), TO u pemoHT ob6opynoBanus ['9C
(mpoduins 1), mpu BHINOTHEHUE BHITYCKHON KBAIU(HUKALIMOHHOW pabOTHI.



3. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHbI
3.1. CTtpykTypa IMCUUILITHHBI
OO1mast TpyI0eMKOCTh JUCIUILIHHBI COCTABIISET 5 3a4eTHBIX equHuUI], 180 gacos.

Ne

n/n

Paznen qucuuminHel.
dopma MpOMEKYTOUHOU
aTTeCTalluu
(no cemecmpam)

Bcero
4acoB Ha

pasaen

Cemectp

Pacnipenenenue TpynoeMKoCTH paszeina (B yacax) 1o Bujgam
yueOHOM pabOThI

KonrtaktHasa

Jlek

Ilp

JIa0

KIIP

HKKII

[TA

CP

KonTt-
poib

Coneprxanne caMOCTOSITEIbHOM
paboThl

(c yrazanueM Ne uctounuka o m. 5.1 u

CTpaHMII B HEM)

OCHOBHBIE MTOHATUS U
oTpeeNeHUs THAPABIUKH

22

10

N3yueHne TeopeTndeckoro u
MPaKTHYECKOr0 MaTepuaa:

[1], cTp. 5-104.

[2], cTp. 5-118.

Brinmonnenue njomaniHero 3agaHus:
[4], Ne 1.1 -1.6 ctp. 10-11, Ne 2.1 - 2.7
ctp. 14-15.

Bunpl IBUKEHUA )XUIKOCTEN U
rasoB

22

10

M3ydeHue TeopeTudecKoro u
MPaKTUYECKOr0 MaTepuaa:

[1], cTp. 105-432.

BeinonHeHne foMalHero 3aJjaHust:
[4],Ne3.1,3.2 ctp. 21, Ne 4.1, 4.4.,4,7
crp. 27-28.

FI/II[pOJ'IOl"I/I‘ICCKI/Ie
HCCICOO0BAaHUA

14

N3ydeHne TeopeTuuecKkoro u
MPaKTHYECKOr0 MaTepuaa:

[5], ctp. 3-92.

BeinosHeHne fOMalHero 3aJaHust:
[3], Ne 12.1-12.6

Pexum pycen. Tunsl pyciioBbeix
IIPOLIECCOB.

N3ydeHne TeopeTuuecKoro u
MPaKTHYECKOr0 MaTepraa:

[1], cTp. 159-214.

BeinonHeHne JOMaIIHETo 3aJaHus:
[3],Ne 6.1 -6.7

@DaxTopsI CTOKA

N3ydeHne TeopeTHuecKoro u
MPaKTHYECKOr0 MaTepraa:

[1], cTp. 159-214.

BeinonHeHne JOMaIHero 3aJaHust:
[3],Ne 6.1 -6.7

T'onoBoit cToK

N3ydeHne TeopeTuuecKoro u
MPaKTHYECKOr0 MaTepraa:
[5], cTp. 173-208.




Ne

n/m

Paznen qucuuminHel.
dopma MpOMEKYTOUHOU
aTTeCTaIluu
(no cemecmpam)

Bcero

9acoB Ha
pasaen

Cemectp

Pacnipenenenue TpynoeMKoCTH paszelia (B yacax) 1o Bujaam
y4ueOHOI pabOThI

KonrakrHasa

JIek

Ilp

JIa0

KIIP

HKKII

[TA

CP

KonTt-
poib

ConeprxaHne caMOCTOSITEIbHOM

paboThl
(c ykazanuem Ne ucrounuka o . 5.1 u
CTpaHUI] B HEM)

Pacuer pacxonos

N3yueHne TeopeTH4eckoro u
IPaKTUYECKOr0 MaTepuaa:

[1], cp. 57-147.

BeImosHeHue foMalHero 3ajaHusi:
[3], Ne3.2,3.3,3.5-3.9,4.1,5.1-55
[4], Ne4.1,4.4.,4,7 ctp. 27-28

DKOJIOTHS BOJAHBIX PECYPCOB

N3yueHue TeopeTndeckoro u
MPaKTHYECKOr0 MaTepuaa:

[6], cTp. cTp. 262-267.
6BEITTOTHEHNE JOMAIITHETO 3aIaHUs:
[3], Ne2.5,7.11, 7.15, 8.4, 8.11.

I'maponornyeckue
XapaKTEePUCTHKHU

N3yuenue TeopeTudeckoro u
MPaKTHYECKOr0 MaTepuaa:

[2], cTp. 225-232.

[51, ctp. 92-109.

BeinonHeHne foMalHero 3aJjaHust:
[3], Ne 10.1-10.5.

10

I'unpomerpuueckas ciayxoa

N3ydeHne TeopeTuuecKkoro u
MPaKTHYECKOr0 MaTepuaa:
[5], cTp. 112-175.

11

PI'P

50

50

CornacHo rpaduKy BBITOTHEHUS

OK3aMeH

36

2,5

33,5

DK3aMeH MPOBOINTCS B YCTHOU (opme 110
OmyIeTaM COrIacHO NporpamMme 3K3amMeHa

Hmozo 3a cemecmp

180

16

32

16

2,5

80

33,5




3.2.KpaTkoe coaep:xaHue pa3/iesioB
1. OcHognvie nousamus u onpeodenenus 2uOPaAsIUKU.

[Ipeamer uccnaenoanusi. CBoicTBa KUAKOCTEN U ra3oB. [IOTHOCTH, BA3KOCTh, CHUMAEMOCTD,
TEMIIEpaTypHOE  paCIIMpEHHE,  IOBEPXHOCTHOE  HATSHKEHUE,  KamWULIpHBIH 3¢ dexr,
BCIIEHUBAEMOCTb, UCIIAPSIEMOCTh, PACTBOPUMOCTD I'a30B.

2. Buowi 08udicenuss scudkocmeti U 2a3os.

VYcraHoBuBILIEECS M HEYCTAaHOBUBILEECS, pPABHOMEPHOE M HEPAaBHOMEPHOE, HANOPHOE U
Oe3HaropHOe, TOTCHIMAJIbHOE ¥ BHXpPEBOE, JaMHHapHoe u TypOyneHtHoe. KaBuramus.
DopMyIMpOBKa X METOJIbI PEIICHMST 3a/1a4 THAPOrasoarHaMuki. Maremarrdeckast (popmymmpoBka 3amaq [T1
JuddepeHimansHOe ypaBHEHNE JBIDKCHUS BS3KOW HeCKMMaeMon sxukoctd. [IuddepeHmansioe ypaBHEHHS
HepazpbBHOCTH. Kpaepple ycnous npu petennm 3anad [ T]1. Ypasuenue bepHymin i a1neMeHTapHON
CTpYHKH HICATBHON XUAKOCTH. PemieHue 3agad THAPOMEXaHWKA HA OCHOBE TEOPUH IMOJ00uS.
[IpuBenenue cucrembl qudpepeHInanbHbIX ypaBHEHUN T'HAPOMEXaHUKU K Oe3pasMepHOMY BHY.
Kputepun ruapomexanudyeckoro mnojoOus. VYpaBHeHue bepHymi s THOTOKa pealbHOMN
AKUJKOCTH.

2. Pacuem unoicenepnulx cucmenm.

Pacuer TpyOGompoBomoB. MeToanka pacdera MpoCThIX TPyOOmpoBOIOB. Pacuer TpyOOmpoBoIoB.
MeTomKa pacyera CIOKHBIX TPYOOTPOBOJIOB. AHATMTHYECKHUE U Tpa(IIecKrie METO/IbI PEIIICHHS 33/1a4 110 pacyueTy
TPYOOTIPOBOIHBIX cHcTeM. VcTedeHne >kuumkoctedd depe3 oTBepcTHss W Hacanaku. KoaddurmeHnTs
CKOpPOCTH W pacxoja. Vicreduenme mpu mepemMeHHOM Hamope. ['mapaBiuyeckuil ymap B TpyOax.
®opmyna XKykosckoro. IIpsmoit n HenpsIMOW TMApaBIMYECKUN ynap. MeTopl NpeaoTBpaIeHUs
TUPABIMYECKUX yIapoB. TedeHre ra3oB Mo KaHamaMm MepeMeHHOro cedeHrs. OCHOBHOE YCIIOBHE COTIIOBOTO M
T Y30pHOTO TeUeHH. 3aKOH FeOMETPUYIECKOro oOpartieHyst Bo3aeictBuss. CKOpOCTh U pacxo/1 raza. AHau3
COIJIOBOTO TEYEHHMs raza 4yepe3 cCyxkupawmuica kaHal. Kpusuc TeudeHus. OCHOBHOE YpaBHEHHE
ruzpoctatikd. OnperiesieHre CUiTbl TaBTIeHNsT Ha TUIOCKWME W KPHMBOJIMHEWHBIC CTeHKu. Kiaccudukanus u
MPUHITUIT JEHCTBUSI HarHETATEIICH.

3. ludponocuueckue ucciedo8anusl.

Hctopus pa3BuTus THIPOJOTUHU, COBPEMEHHOE COCTOSHME THAPOJIOTHMYECKUX HCCIeT0BaHUM.
Ponbs ruapomeTeopoorndeckoit ciayk0bl 1 KOHTPOJIS HaJ OXpaHOUW BOJHOM cpenbl. Pacnipenenenne
BOJbl Ha 3eMHOM Imape. Boanwie pecypcebl 3emnu, Poccuu. KpyroBopoTr Boabsl B TpHUPOJE.
VYpaBHeHHE MHUPOBOTO BOJHOrO OajlaHca. YpaBHEHHE BOJHOTO OanaHca OTICNbHBIX PEYHBIX
OacceltHOB, MOpPEil, 03Ep U BOAOXPAHUIIHILI.

4. Peowcum pycen. Tunwvi pycnoswix npoyeccos.

Ouznko-reorpaduyeckiii KOMIUIEKC peyHoro OacceliHa. THMBI PEUHBIX PYCENl W PYCIOBOTO
npouecca. Tumnsl NUTaHus pek, ruaporpadsl pex. Pa3pl pexxuMa pek. TepMUUecKuil pexum pex.
PycnoBeie nedopmariun. OcobeHHOCTH TBEPIOTO CTOKA rOpHBIX pek. CeneBble MOTOKU U 60prda
HuMmu. [lepemerieHne HaHOCOB BOJIHEHHEM M BJOJIb OEpEroBHIMU TEUEHUSIMU B pEKax, MOpSX,
03épax M BojoXpaHmIMIaxX. Beibop mecta s Bogo3abopa U pacceUBArOIIETO BBHITYCKA CTOYHBIX
BOJI.

J. Daxmopuvi cmokxa.

XapakTepucTUKH pedHoro croka. OOpa3oBaHHE HAHOCOB. B3BelICHHBIC HAHOCHI, MX JIBIDKCHHE.
MyTHOCTh U €€ H3MEHEHHE 1O peKaM M B NPUOpPEKHOW 30HE MOpel, 03&p, BOJOXPAHUIIUII.
Tpancnoptupytorias cmocoOHOCTh peyHOro moToka. JloHHbIe HaHOCKH, UX GopMma. TBEPIBIA CTOK.
Pacxon u cTok pacTBOopEHHBIX BelecTB. Hopma cToxa.

6. To0osoti cmok.
N3MeHunBOCTh TOJOBOTO CTOKAa. Pacu€r romoBoro croka mpu HAIUYUU M OTCYTCTBHM JaHHBIX
TUAPOMETPUYECKUX HaAOMIOJeHn. BHyTpHrogoBoe pacmpeneieHue CcToka, €ro pacyér mnpu
HAJIWYUU, HEJOCTAaTOYHOCTH WM OTCYTCTBHUM JaHHBIX THIPOMETPHYECKUX HaOIIOJICHUI.
MaxkcumanbHbIi CTOK. DAaKTOPHI BECEHHETO MOJIOBOJIbS U J0KIEBOTO CTOKA.

7.Pacuem pacxo00s.
Pacuér MakcuManbHBIX pacxoJ0B BOJABI TMPH HAIMYUHM, HEAOCTATOYHOCTH WU OTCYTCTBUHU
TUAPOMETPUYECKUX TaHHBIX. MUHHMAIbHBI CTOK W yclnoBusi ero ¢GopMmupoBanus. Pacuér
MUHUMAJBHOTO CTOKa. ['MApOJIOTHYEcCKOe MPOTHO3UPOBaHHE. PerymupoBaHHE BBICOKOTO CTOKA.
Ilepebpocka cToka.




8. DKkonoeus 600HbIX pecypcos.
[Tpo6nemMBbl TEPPUTOPUATBHOTO TIepepacipeieieHus] BOJHBIX pecypcoB. KauecTBO BOJBI U OXpaHa
IIPUPOJHBIX BOJ OT 3arpsA3HEHUs. be30IacHOCTh TMIAPOTEXHUYECKUX COOpykeHui. Kpurepuu
6e3omacHoctr [ 'TC. Ocobernoctu nexnapuposanus [ TC pasnuyHOro Ha3HAYCHHUS.
9. I'uoponocuueckue XapakmepucmuKy.

3ajaud U COJAEp)KAHME PACYETOB IO OINPEICIICHHUIO T'HAPOJIOTMYECKUX XAPAKTEPUCTHK.
N3menunBocTh T0/10BOTO cTOKa. (OOOCHOBaHME TPUMEHEHHUS CTAaTUCTUYECKUX METOJOB B
ruaposiorud. OOecrneyeHHOCTh TUIPOJIOTMUECKON XapaKTEepUCTUKU. OMIIMpHYEcKas KpHuBas
obecnieueHHOCTH. [loCTpOeHUE TEOPETUYECKOW KPHBOW OOECIIEYCHHOCTH U e€ mpoBepka. Meron
KOpPpEISIMMM U €ro HUCIOJIb30BAHWE ISl  YAJIMHEHHS KOPOTKMX psAJI0B  HAOIIOAECHUH.
MaremaTtuueckoe MOJEIMPOBAHUE TUIPOJIOTHMUECKUX psAnoB. OmpeneneHue pacxoioB BOJIbI 110
MECTHBIM CKOPOCTSIM U TIIyOMHaM MOTOKa. J[pyrue MeTosp! onpeneneHus: pacxoaoB Bosl. Kpusbie
3aBUCHMOCTH PacX0JI0B, IUIOIIA/IEH )KMBOTO CEUEHHUs U CPEHUX B CEYEHUHU CKOPOCTEN OT ypOBHEU
BO/IBL.

10. I'uopomempuueckas cuyxcoa.
CocraB u opraHuzaiusi TUAPOMETpUUECcKOi ciay)0bl B Poccuiickoit denepanun u 3apyOeKHBIN
ctpanax. [Ipubopsl 1 METOIBI U3MEPEHUS TIYOUH BOJIbI, CKOPOCTEH TeueHust Bojbl. OnpenencHue
MPOJOJIBHBIX YKJIOHOB.

3.3. TeMbl NpaKTHYECKHUX 3aAHATHH

1. Onpenenenne reoMeTpUUYECKUX XapaKTePUCTUK OacceliHa peku u peunoil cetu (10 yaca).

2. OnpeneneHne pacxoI0B BOABI TI0 MECTHBIM CKOPOCTSIM | riryonHam (10 gaca).

3. Pacuér xapakTepuCcTHK peYHOTO CTOKA IIPU OTCYTCTBUH THIPOMETPHUIECKUX HaOIr0neH!I (4
qaca).

4. Pacuér xapakTepHCTUK PEYHOTO CTOKA MPU HAIWYHMH JUTUTEIHLHOTO psifa TUAPOMETPHUUYECKUX
HaOmroaeHMI(2 yaca).

Omnpenenenre napaMeTpoB BOJOXPAHUIIUIIA TOJUYHOTO perynupoBanus ctoka(l gac).
Pacuérer BoocOpoca u kpersieHust HuxHero oneda (1 gac).

Pacuets! o perymupoanuto pycen pek (1 gac).

3ammTa 6eperos oT 3aroruieHus (1 gac).

Pacuer u moabop coopyxeHuit HHXEHEpHOU 3amuThI (1 gac).

10. 3amuTa oT HaBOJIHEHUH, ceneil. bopeOa ¢ 3posueii (1 gac).

©ooN O

3.4. Tembl 1a00pPaTOPHBIX padoT
1. Beognoe 3ansrue. Onucanue ruapocreraa ['C. M3MepeHnne ckopocTeil NBUKEHUS >KUIKOCTH.
Ompenenenre 3aBUCHUMOCTH BSI3KOCTH BOJIBI  3aBHCHUT OT €€ TeMmreparypbl. l3mepeHwue
CTaTMYECKOTO JaBICHUS >KUIKOCTH B IUIABHO CYXAIOMIMXCS M pacHIMpstolmuxcs Tpyoax (4 gaca).
2. UccnenoBanue pe:XUMOB TeUeHHUs >kuakocTH. OmnpeneraeHue 00JIacTh CONMPOTHBIICHHS, KOTOPOE
COOTBETCTBYET TYpOYJIEHTHOMY TEUEHHIO )KMJIKOCTU. J[BUXKEHHE KHUIKOCTU B TPyOEe MepeMEeHHOro
ceueHws. [ uapaBiryeckue mOTepu IPH JIBIDKCHHUH BSI3KOM KUIKOCTH (4 Jaca).
3. JIBiKeHUE KUIKOCTU B TpyOe MEPEeMEHHOrO cedeHHs. [ 'uapaBiuveckue MOTepU MPHU JBHKEHUU
BSI3KOH KUIKOCTH. VcTeueHue )KUIKOCTH Yepe3 Kpyrioe, KBaapaTHoe, TPeyrojibHoe oTBepctue (4
gaca).
4. KaBuranus B notoke xuakoctu. Omnpenenenne koddduiimenta pacxona BOJOCINBA C TOHKON
cTeHkoi. Omnpenenenne kodhGUIUEHTa MIEPOXOBATOCTH THAPABIMUECKOTO JIOTKA (4 yac).
3.5.PTP

PI'P na Temy: «['maposiornueckue pacdyerbl MPH BOJOXO3IWCTBEHHOM MPOEKTUPOBAHUN» (TIO
BapUaHTaM)

3.6. TeMaTHKa KypcOBBIX IPOEKTOB/KYPCOBBIX padoT
Y4ebHbIM IJIAHOM HE IIPETyCMOTPEHBL.



3.7. CooTBeTCTBHE pa3/ie10B JUCHHUILIMHBI H (POPMHUPYEMBbIX B HUX KOMIIeTeHM I

HOMep pasaciia AMCUUIIIINHBI (B COOTBCTCTBHH C

Homep u HanmeHOBaHUE pe3yabTaToB 00Opa3oBaHus | IHmekc n.3.1) o
OpPMBI KOHTPOJISI
T10 IMCLUTITIHE KOMITETE 4 cemectp
(B COOTBETCTBHH C pa3aeioM 3) HITHH
1123|4567 ]18]19]10
3HaTh:
OCHOBHbIC  TEPMHHBI M Kaccu(pUKanuu k11 | x MaGoparopias paGora Nel
THJIPABJIMKU U MH)KEHEPHOH THIPOJIOTHU
OCHOBHbIE TIOHSITUS u METOJIBI
MaTEeMaTU4eCKOro aHajau3a, aHaJIMTHYECKOU
reoMerpun U anreOpel,  aumckpernoi | I1K-1.1 X Tect «DakTopbl, BIMAIOIIME HA PACKOI»
MaTeMaTUKH, TEOPUH  BEPOSTHOCTEH W
CTaTUCTUKH
THJIPaBJIMYECKUH pacyeT THUAPOTEXHUYECKUX
U COTIPSTAIOIINX COOPYXEHUM; IK-1.1 X JlaGoparopHas paGora Ne2

BOJIOXO3AMCTBEHHBII 0aj1aHC BOJOEMOB

METOABI PELIECHUS NPHUKIATHBIX WHXEHEPHO-
TEeXHHYECKMX  3amad  1mo  umkeHepHoi | IIK-1.1 X Tect «MeTozbl re0OrM4ecKuX ¥ THAPOIOTMYECKMX UCCIIEI0BAHUI»
THJIPOJIOTUU ¥ T'MIPABIUKU

THIPaBJINYECKUH pacyeT TUAPOTEXHUYECKUX

M I[IK-1.1 X KonrponbHas padora «XapaKTepHCTHKa HAHOCOB»
U CONPSTaIOIINX COOPYKEHUN

KonrponpHas pabora «XapakTepuCTHKa FHIPOMETEOPOIOTHUECKHX

BOJIOXO31ICTBEHHBIN OaJIaHC BOLOEMOB TIK-1.1 X .
npuOOPOB U YCTPOHCTB»

YMmeTh:

(hOpMynHpOBaTh U pelaTh 3a/1a4H, CBI3aHHbIC
C TpPOEKTHPOBAaHMEM U  JKCIUTyaTaluen
THIPaBINYECKUX M MHeBMaTthdyeckux cucrem, | [IK-1.1 X Pacuerno-rpaduyeckas pabora
ra30-BO3AYIIHBIX TPAKTOB JHEPreTUYECKOro
000py/IOBaHUsI THPOIIEKTPOCTAHIMN

HCII0JIB30BAaTh (byHZ[aMeHTaJIbeIe IIOHATHA,
3aKOHBI u TEOPpUU KJIaCCHYECKOU n

. IIK-1.1 X Kontponbhas pabora «PacueTHble OKa3aTeNH THAPOIOT HIECKUX
COBpPEeMEHHOU (DM3UKH B O0JACTH JKUAKUX U XAPAKTCPHCTHIO>
ra3000pa3HBIX Cpel
OLIEHUTh M  pPacCuduTaTb  HAMOPHOE |
Oe3HAIOpHOE MABIDKEHWE BOJBI, OICHHUTH TK-1.1 X NaGopatopias pacora Ne3
YpOBHH W  OOBEMBI  BOJOXPAHIUIUIIA,
BBITIOTHUTP ITOCTPOSHHUE XaPAKTEPUCTHK
HCIIONB30BaTh THIPOTEXHUYIECKIE
coopykeHUs: B 3aBucuMmoctH OT MecTHBIX | [IK-1.1 X Jlaboparopnast pabota Ned

TUAPOJIIOTHICCKUX YCJIOBI/Iﬁ BOJJOCMOB




Bceeo yacoe na pazoen oucyuniumvi
(6 coomeemcmesuu c n.3.1)

22

22

14




4. KOMIIETEHTHOCTHO-OPUEHTHUPOBAHHBIE OIEHOUYHBIE MATEPHAJIBI
JUISI TEKYIIEETO KOHTPO.JIS1 YCOIEBAEMOCTHU U MPOMEXKYTOYHOM
ATTECTALIMM MO JUCIHUATIINHE

4.1. Tekymuii KOHTPOJIb YCIIEBAE€MOCTH I10 JMCIUIIIHHE:

— TECTUPOBAHHUE:

1. Tect «@DakTopsl, BIUSIOIIME HA PaCXO1»

2. Tect «MeToIbI TEONOTUYECKUX U THIPOJIOTUIECKUAX UCCIICIOBAHUI»
— KOHTPOJIbHBIE pabOThI:

1. KonrponbHas padota «XapaKkTepUCTHKA HAHOCOB)

2. KonTtpospHas paboTa «XapaKkTepuCcTHKA THAPOMETEOPOJIOTHUECKUX TPUOOPOB U

YCTPOMCTBY»

3. KontponbHas paboTa «PacdeTHbIe MOKa3aTeIn THAPOIOTHYECKIX XapaKTEPUCTHK
— 3a1muTa JabopaTOpHBIX padoT.
1. BBognoe 3anstue. Onucanue ruapocrenaa ['C. M3mepenune ckopocTeil ABMKEHUS KUIKOCTH.
OmnpeneneHrne 3aBUCHUMOCTH BSI3KOCTHM BOJBI  3aBUCUT OT €€ Temmeparypsl. M3mepenue
CTaTMYECKOTO JAaBJIEHHUS KUAKOCTH B IUIABHO CYXAIOMIMXCS M pacHIUpsronuxcs Tpyoax (4 gaca).
2. UccnenoBanue pexuMOB TeUeHHUS KUAKoCcTU. OrpeneneHre o01acTi CONPOTUBIIEHUS, KOTOPOE
COOTBETCTBYET TYpOYJIEHTHOMY TEUYEHHIO KMJIKOCTU. J[BUW)KEHHE KUJKOCTU B TPyOEe MepeMEHHOTo
ceyeHus. [ uapaBaudeckue noTepu Npu ABMKEHUN BA3KOM ®KuAKOCTH (4 yaca).
3. JIBwkeHue *HUIKOCTH B TpyOe MEpEeMEHHOro cedyeHMs. [ 'napaBiudeckue MOTepH MpU ABMKEHUU
BSI3KOH KUIKOCTH. VcTeueHue KUIKOCTH Yepe3 Kpyrioe, KBaapaTHOe, TPEyrojibHoe oTBepcTue (4
gaca).
4. KaButanusa B moToke kuakoctu. Onpenenenue kodhduimeHTa pacxoga BOJIOCIHBA ¢ TOHKOU
crenkoi. Onpeaenenue kodpduimenTa mMepoxoBaTOCTH THAPABINYECKOTO JIOTKA (4 Jac)
— 3ammTa pacuyeTHo-rpaduyueckod paboTel Ha Temy: «lHmaposornyeckue pacyeTsl MpHU
BOJIOXO3SIICTBEHHOM TTPOCKTUPOBAHUMY (TIO BApUAHTAM )

bannbHO-peTHHTOBAs CTPYKTYpa AUCUUIUIMHBI SBISETCS MPUIIOKEHUEM A.

4.2. IIpomMe:xxyToOUHAs aTTECTANMSA MO JMCHUIINHE (YACTH IMCHUIINHBI):

OK3aMeH.
Ornenka ompezaesnseTcs B COOTBETCTBUM ¢ [lososkeHneM o OayuIbHO-PEHTHHTOBOM CHUCTEME ISt
crynentoB HY «M3OHW» Ha ocHOBaHUM CEMECTPOBOM U SK3aMEHAIIMOHHOW COCTABJISIOIINX.

IIpumeuanue: OneHOYHBIE MaTepuajbl MO JUCHUILIMHE TMPUBEACHBI B (OHIE OLIEHOYHBIX
marepuaios OIIOIIL.

5. YU EBHO-METOINUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI
5.1. IleyaTHbIe M 3JIEKTPOHHbIE U3IAHUS:

1. T'mapaBimka, rHAPOMALIMHBI U THAPONPHBOABI : Y4eOHHMK JJIsl CTYAeHTOB BTYy30B / T.
M. Bamrra [u ap.]. - 2-e u3z., nepepad. - penp. Bocnpoussenenue uza. 1982 r. - M. : Anbsnc, 2013.
-423 c.

2. Moprynos, K. II. I'unpasnuka [OnexkrponHslii pecypc] : yuebnuk / K. Il. MoryHos. -
DNEeKTpOH.TEKCTOBbIE  JaH.  — Cile. : Jlams, 2014. - 288 c¢c. - URL:
https://e.lanbook.com/reader/book/51930/#1

3. IlpuMepsl pacyeToB M0 rHAPaBJIMKe : yue0.1mocodue i CTPOUTEIbHBIX CHEIHATbHOCTEN
By30B / A. JI. AnpTiyns [u ap.] ; mox pea. A. [I. Anprirynsd. - pernp. BocnpousseneHue uza. 1976 r.
- M. : Anpsnc, 2013. - 255 c.


https://e.lanbook.com/reader/book/51930/#1

4. Craposepos, B. B.I'uaporazonunamuka : yue6.mocodue / B. B. Craposepos, JI. B. Porosa,
JI. B. Craposeposa. - Bomkckuii : @unnan 'OYBIIO "MOU (TV)" B 1. Bommkekom, 2009. - 73 c.

5. OkouenoBa, A.A. JIeKuIuU 10 T€OJIOTUU M THIPOJIOTUU [ DNEKTPOHHBIN pecypc]: ydeOHHK /
OxonenoBa A.A., I'.C.EropoBa. — 2013. — 218 c. - DnekTpoHHbBIE TEKCTOBBIE JaHHbBIE. — Bonrorpan,
Bosrorpag.rocyn.  c.-x.  akagemus. _ Pexwummpocryma:  http:  //www.biblioclub.ru
/idex.php?pade=book view&book id

6. HockoB, Bb.J., MpasauBen, FO.Il. ['mapocoopyxeHuss BOTHBIX ITyT€H, IMOPTOB U
KoHTUHeHTanpHOro menbda. Yacte III. Coopyxenust koHTHHEHTanpHOrO mienbga.- M. : ACB,
2004. - 280 c.

5.2 JInueH3nonHoe u CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoOe obecneyeHue:
MicrosoftWord, MicrosoftExcel, PowerPoint.

5.3. AutepHeT-pecypchl, BKIKYAsi NpodeccHOHATbHbIE 6a3bl JAHHBIX U HH(POPMANHOHHbBIE
CIPaBOYHbIE CHCTEMBI:

Yuuepcuterckas nHpopmarronnas cucrema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-npaBoBas cucrema «KoncynbranT+» http://www.consultant-urist.ru

CrpaBouHO-TIpaBoBas cuctema «["apant» http://www.garant.ru

bazamanneix Web of Science https://apps.webofknowledge.com/

basa mannbix Scopushttps://www.scopus.com

[Moprain oTKpBITEIX JaHHBIX Poccuiickoit deneparuu https://data.gov.ru

baza OTKphITBIX JaHHBIX MwuHHCTEpCTBA Tpyda M COLMANbHOM  3amuTel PO
https://rosmintrud.ru/opendata

basa nannbix Hayunoit snekrponnoit oubmuorekn eLIBRARY.RU https://elibrary.ru/

ba3a naHHbIX MPo(ecCHOHANBHBIX CTaHAapTOB MUHUCTEPCTBA TPY/Ia U COIHATBHON 3alllUThI
P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

basbl manHbpix MUHHCTEPCTBA 3KOHOMHUYECKOT0 pasButus PD http://www.economy.gov.ru

baza otkpeIThIX 1aHHBIX Pochurmonuntopunrahttp://www.fedsfm.ru/opendata

DnexkrponHas 6a3a ganubix «M3marensctBo Jlane» https://e.lanbook.com

denepanbHas rocyaapcrBeHHas uH(opMmarmoHHas cucrtema «HammoHanbHas 3JIEKTpOHHAS
oubmmoTeka» https://H30.pd

HarnponansHelii nopran ornaitn ooyuenust « OTKpbeIToe oopasoBanue» https://openedu.ru

DnexkrponHas 6a3a ganusix "Polpred.com O630p CMU" https://www.polpred.com

Odurnanphpiit  caiit ®enepanibHOrO0 areHTCTBa MO TEXHHUYECKOMY PETYJIHPOBAHHIO U
meTpostoruu http://protect.gost.ru/

Dnektponnas oubnmmoreka MOUhttps://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCLHUIIJIMHBbI
JIeKIIMOHHBIC U MPAKTUYECKHE 3aHATHS MPOBOMATCS B yU4EOHBIX ayIUTOPHSX, CHAOKECHHBIX
o0opyloBaHHEeM s IOKa3a OOYdYarol[MX MAaTepualoB, CPEACTBAMHU 3BYKOBOCIPOM3BEICHUS,
JIOCKOW ayAMTOPHOM, O0OOpYIOBaHWEM Ui NPEACTABICHUS MpPE3CeHTALMi (TU1a3MEeHHas MaHeb,
MePCOHANIBHBII KOMITBIOTED).
JlaGopaTopHble 3aHsTHS MpOBOIITCS B saboparopun «JlaGopatopusi ['mapoTexHHMUECKHX
coopyxeHuit umeHu uM. rnpodeccopa E.A. Manukoay.


https://uisrussia.msu.ru/
http://www.consultant-urist.ru/
http://www.garant.ru/
https://apps.webofknowledge.com/
https://www.scopus.com/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://www.economy.gov.ru/
http://www.fedsfm.ru/opendata
https://e.lanbook.com/
https://нэб.рф/
https://openedu.ru/
https://www.polpred.com/
http://protect.gost.ru/
https://ntb.mpei.ru/e-library/index.php

IpunoxenuneA

BAJUIBHO-PEUTUHI'OBASI CTPYKTYPA JUCHUILJIMHBI
I'mapaBianka ¥ HHKeHepHas ruapoJaorus (nmpoduias 1)

(Ha3BaHME JMCLIUIUIHHBI)

Hepeqeﬂb KOHTPOJIbHBIX Mepoan/IﬂTI/Iﬁ TEKYHIEro KOHTPOJISA yCII€eBAEMOCTH IO JUCIUIIJIMHE!

KM-1 3arura 1adoparopHoit paboTbl Nel

KM-2 Tect «DakTOpbI, BIUSIONINE HA PACXO»

KM-3 3amumra 1laboparopHoii padoTsl No2

KM-4 Tect «MeTobl TE€OJIOTUYECKUX U TUIPOJIOTUYECKHX UCCIIEIOBAHUI»

KM-5 KonTponsHas pabora «XapakTepucTuka HAaHOCOB»

KM-6 KonTponsHas pabora «XapakTepucTHKa THIPOMETEOPOIOTUYECKUX TPUOOPOB U
YCTPOMCTBY

KM-7 3amuTa pacyeTHO-TpaduIecKoit paboThI

KM-8 KonTtponeHast pabota «PacdeTHbie IOKa3aTenH THAPOJIOTUIECKUX XapaKTEPUCTHK

KM-9 3amumra 1aboparopHoii padoTsi No3
KM-10  3ammra maboparopHoii paboTsr Ned

Buja arrecranmm — sK3aMeH.

TpynoemMKoCTh AUCIUIUIMHBI = 53.¢€.

Howmep Paspen mucuuIuiMeel Uunexc|KM-1|KM-2 |KM-3 | KM-4 |KM-5 | KM-6 |KM-7 |KM-8 | KM-9 |KM-10| Dx3amen
pasznena KM:
1 OCHOBHEBIE TIOHATHS uloy +
OIIpEAEICHUS THAPABIINKU
2 Bunpl aBmKeHUS )KUIKOCTEH U + +
rasoB
3 I'mpponoruueckue ucciaenoBaHus + +

Pexum pycen. Tunsl pycioBbIxX

4 MPOLIECCOB. + +
5 dakTopHI CTOKA + +
6 T'onoBoit cTok + +
7 Pacuer pacxonoB + +
8 Okonorus BOIHBIX PECYPCOB + +
9 I'maponornueckue + +
XapaKTePUCTHKA
10 | I'mopomerpuyeckas ciyxoba + +

MunumanbHsiii 6ama3a KM | 3 3 2 2 4 5110 5 3 3 20

MakcuManbHsbli bam3a KM | 5 5 4 4 6 7 12| 7 5 5 40




MuHHCTEPCTBO HAYKH M BbicLIero odopasosanus P®
DenepajibHOE TOCYyIapPCTBEHHOE OI0sKeTHOE 00pa30BaTeIbHOE YUpeKIeHne
BbICILIEr0 00pa30BaHuA
«HaunoHaJbHBIN HCCIEA0BATEIbCKHI YHUBepcuTeT « MW

dumana OI'bBOY BO «HNY «MDHU» B r. Borakckom

Hanpagaenue noarorosku: 13.03.02 DekTposHepreTuka v 3JeKTPOTEXHUKA
HaumenoBanue o0Opa3oBareiibHOW mnporpammsl: ['mapodjiexkTpocTaHuuu M UH(POBbIE
TeXHOJIOTUH

YpoBenb o0pa3oBanusi: GakajaBpuar

®opma o0yueHHusi: OYHASA

OIIeHO‘IHble MaTepUuaJibl 10 TUCHUILIMHE

B1.B.14 «<THIPABJIMKA 1 THKEHEPHAS TTUJAPOJIOI U5 »

Bosxkexknii 2023



OneHouHble MaTepHalibl IO JAWCHUIUIMHE T[IPEIHA3HAYEHBl JJIs OLEHKU: JOCTHIKEHMS
oOyJaromuMHUCs  3aIUIAHUPOBAHHBIX  PE3yJNbTaTOB  OOydYeHHMS 1O JMCHUIUIMHE, JTama
(bopMUpOBaHUSA 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN U YPOBHS OCBOCHHUS AUCUUIUINHBL.

OneHouHble MaTepualibl M0 AUCLUUILIMHE BKIIOYAIOT OLICHOYHBIE CPEICTBA NIl IIPOBEICHMS
MEpPOTIPUATHI TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTeCTalUH.

OneHovHbIE CpelncTBa ISl OLEHKH 3aIUIAHMPOBAHHBIX PE3YJIbTAaTOB OOYYEHHS 110
JUCLMILIMHE, COOTHECEHHBIX C MHIMKATOPAMU JOCTUKEHHSI KOMIIETEHIINI:

Konapr
WHJIUKATOPO
3arTaHUpPOBAHHBIC PE3YJABTATH 00YUCHHS B

10 JTUCITUTIINHE JOCTHKCHHU
i
KOMTIISTEHI]
15971

O1ieHOYHOE CPESICTBO
(TUII 1 HAMEHOBAHUE)

3HATH:

OCHOBHBIC TCPMHUHBI U KHaCCHq)HKaHHH TUAPABIMKHU

< IK-1.1 Jlaboparopnas padota Nel
1 MHXKCHCPHOU THUAPOJIOTMU

OCHOBHBIE IIOHATUS W METOJbl MAaTEMaTHYECKOTO
Tect «®DakTopsl, BAUSIOMINE

aHaNn3a, %Haﬂmnqecxoﬁ TeOMETPUU U anre6lp1)1, MK-1.1 Ha pacxo,
AUCKPETHON MATEMATHKU, TCOPUHU BEPOATHOCTCU H

CTaTHUCTHUKU

TUAPABIMYECKUI  pacyeT THAPOTEXHUYECKUX U

COTPATAIOIINX COOPYKEHU; [K-1.1 Jlaboparopnas padota Ne2

BOJIOXO3SMCTBEHHBIN OaJIaHC BOIOEMOB

Tect «MeTonbl

METOObI peicHus IMPUKIaJHBIX HH>XXCHCPHO-
T'COJIOTNYECKHUX U

TeXHUYCCKUX 3a7a4d M0 WHXCHEPHOW THAPOJIOTHH H [IK-1.1
THIPOJIOTUUECKHUX
TUPABIMKA .
HACCIIEIOBAHUIT»
TUAPABIMYECKUI  pacyeT THAPOTEXHUYECKUX | KontrponkHas padora
. P [K-1.1 «XapaKTepUCTHKA
COTPSTAIOIINX COOPYKCHUM
HAHOCOBY»
KontponbHas padota
«XapaKTepuCTHKa
BOJIOXO3SMCTBEHHBIN OaJIaHC BOIOEMOB [IK-1.1 TUJIPOMETEOPOJIOTUUECKHUX

pruOOPOB U YCTPOICTB

YMmerTh:

dbopMynupoBaTh M peliaTh 3aJaud, CBSA3aHHBIE C

MPOEKTUPOBAHUEM H JKCILTyaTaluen PacuetHo-rpaduueckas
TUJPaBINYECKUX W IMHEBMATHUYECKUX CHUCTEM, Ia3o0- IIK-1.1 paborta
BO3YIIHBIX TPaKTOB SHEPreTUYECKOro

000pYJIOBaHUS THAPOIITEKTPOCTAHIMN

KonTtponsHas pabota
«PacueTHble OKa3aTenu
TUIPOJIOTUYECKUX
XapaKTEPUCTUK

UCIOJb30BaTh (PYHIaMEHTAJIbHbIE MOHSATHS, 3aKOHBI
U TEOPUM KIACCHYECKOH M COBpPEMEHHON (M3MKU B IK-1.1
00J1aCTH KUAKHUX U ra3000pa3HbIX Cpel

OLCHUTL MW PaACCUYUTATH HAIIOPHOC H 663HaHOpHOC

BIDKEHHE BOJbl; OLICHUTh OBHU U 0OBEMBI

A ApT, ol yp [K-1.1 JlaGopatopnas pabora Ne3
BOJOXpaHWINIIIA, BBINOJIHUTD HOCTPOEHUE

XapaKTePUCTUK




WCIIOJIb30BaTh TUIPOTEXHUYECKUE COOPYKEHHSI B
3aBUCHUMOCTH  OT  MECTHBIX  T'MJIPOJIOTHUYECKHX
YCJIIOBUI BOJIOEMOB

IK-1.1

Jlaboparopuast pabota No4




Coz[epma}me OLICHOYHBLIX CPEACTB. Ilkana n KPUTECPUH ONCHUBAHUSA

3ammura JabopaTtopHoi padorsr Nel.

1. BBogHoe 3anatue. Onucanue ruapocrenna ['C. M3mepeHne ckopocTel ABMKEHUS XKUIKOCTH.

Omnpenenenne 3aBUCUMOCTH BS3KOCTHM BOJBI 3aBUCHUT OT €€ TeMmIieparypel. M3mepenue

CTaTUYECKOTO JIaBJICHUS KUAKOCTH B IUIABHO CYXAIOMIMXCS W PACIIUPSIOIIUXCS TpyOax

[Tpumepsl BOITPOCOB IS 3aIIUTHI:

1. Kakue cocraBHble yactu y rujgpocreHaa ['C — 3? Ilouemy nBukeHHe BOJbl Ha paboueM
y4acTKe CYMTACTCS YCTAaHOBHBIIUMCS?

2. Kak ompenensiercst o0beM (Macca) V BOJIBI IPH H3MEPEHUU ee pacxoaa?

3. Ilouemy pacxon BOIBI HW3MEpsAETCS 3a IMpenesiiaMd pabodero ydvacTka, a B pacderax
MPUHUMAETCS PaBHBIM PAcXOay B ce4eHuu 27

4. Tlouemy B NBWXKYIIEHCS BOJE JaBJICHHE TOPMOXKEHHS OOJIbIIE CTATUYECKOTO JABJICHUS B
3TOM ke TouKe?

5. TloyeMy MJIOCKOCTh OTBEPCTHS TPUEMHHMKA JABJICHUS TOPMOXEHHS JOJDKHA OBITH CTPOTO
MEPIIEHINKYIISIPHA BEKTOPY CKOPOCTH HAOETaromlel CTPYWKH JKHIKOCTH WU Ta3za’?

6. Kak ompenensrorcss KOOpAMHATH TOUYEK YCTAaHOBKM MpPHEMHHKA JIABJICHUS TOPMOXXCHHS B
CeueHUu TpyobI?

7. IloueMy npu JBHKEHUHU BOABI IO TpyOE €€ CKOpPOCTh Ha OCH TPYObl MaKcHMallbHas, a y
CTEHKH OJIM3Ka K HYJ0?

8. Ilpn KakuX YCIIOBUSIX [aBJICHHE TOPMOXKEHHS ObUIO OBl OJMHAKOBBIM JUIS BCETO MOTOKA B
CeueHuu TpyobI?

9. Jlnst wero ompenensieTcss cpeaHeoObeMHAasT CKOPOCTh TBMKCHUS?

10. Kak mgoka3aTe TOCTOSIHCTBO CpPENHEOOBEMHOW CKOPOCTH BOJBI BO BCEX CEUCHHSIX
pabouero y4actka?

o pe3ynbraTam 3amuThl JJaOOPATOPHON PabOTH! BBICTABIIAETCS:
— 5" 6anIoB, eciu Ha BCe BONPOCHI JAAHBI IPABUIIBHBIE OTBETHI, 0€3 HEJOUETOB;
— 4" 6anna, ecnu Ha BCe BOMPOCH JAHBI OTBETHI, TIPU 3TOM CYMMApHO JOMYIIEHO He Gonee

JIBYX OIINOOK;
— 3" Ganna, eciu He MeHee 4eM Ha TOJOBHHY BOIPOCOB JaHBI MPABHJIBHBIE OTBETHI, THOO
IIPU OTBETE YACTO JOMYCKAJIUCh OLIMOKH.

Tect «@aKTOPHI, BIUSIONIME HA PACXOI»
Tect cocrout u3 4 BonpocoB. BpeMst BBINOJIHEHUS 5 MUHYT.
[Ipumep BapuaHTa TecTa:

1. IIpu Ge3HANIOPHOM JIBUIKCHUU JKUAKOCTH YacTh IEPUMETPA )KUBOTO CEUYCHUS MOTOKA
KHUJIKOCTH OTPAHUYHUBACTCSI:
- Ta30BOil CpelIoid, IaBJICHUE B KOTOPOI PaBHO aTMOC(EPHOMY JaBICHHIO:
- HEYCTAHOBUBIIMMCS TCUCHHEM;
- JaMHHAPHBIM TCYCHUEM;
- TypOyJICHTHBIM TCUCHHEM;
2. be3HamopHbIe MOTOKH TaK)K€ MOXKHO Pa3JeNnuTh Ha:
- 3arayOonéHHBIE U HA3eMHBIE:
- YCTaHOBHUBIIIEECS M HEYCTaHOBUBIIIEECS;
- TypOyJE€HTHOE U JTaMUHApHOE.
3. UTo Takoe KMBOE CEUCHHUE B KaHANe TEPEMEHHOTO CEUeHHS?
1) cedeHue, KOTOPOE MEPIICHINKYISIPHO B KaXKIOW TOUKE CKOPOCTH YaCTHUIl TOTOKA
KUIKOCTH;
2) cedeHne, KOTOPOE MapauIebHO B KaXKI0M TOUYKE CKOPOCTH YaCTHUI[ IOTOKA
KUIKOCTH;
3) ceueHue, KOTOPOE PACTOIOKEHO N0 45 ° K MOTOKY KUAKOCTH.
4. Cuna cyMMapHOTO JaBIEHHs Ha KPHBOIMHEHHBIE TOBEPXHOCTH, PACTIONOKEHHEIE 10|
YPOBHEM >KHJIKOCTH, OTIPEIENIETCS KaK:
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1) Bcerna nepneHAUKYISPHO;

2) U3MEHATCS PYU U3MEHEHUU MECTOTIOJIOKEHUS TOUKH;

3) HEU3MEHHO B TOPU30HTAIBHOM MIOCKOCTH;

4) reomeTpuyueckasi CyMma BEpTUKAIbHON U TOPU30HTAIBHOM COCTABIISIOIIUX.

IIo pe3yibTaTaM TCCTUPOBAHUSA BbICTABJIACTCA:
— 5" GamIoB, €ciiM Ha BCE BOIPOCH! JJaHBI PABUIIBLHBIE OTBETHI, 6€3 HEI0UETOB;
— 4" Gamna, eciiu Ha BCe BOIPOCHI JaHBl OTBETHI, TIPH 3TOM CyMMApHO JOMYIIEHO He Golee
JIBYX OIIMOOK;
— 3™ 6amna, ecn He MeHee YeM Ha MOJOBHHY BOIPOCOB JAHBI NPABHJIbHBIE OTBETHI, THO0
IIpH OTBCTC 4aCTO JOIMYCKAINCh OIINOKH.

3amuTa JadopaTopHoii padoTbl No2.

HccnenoBanre peXMMOB TEUSHUS KHUAKOCTH. OnpesesieHne 00JIaCTH COMMPOTUBIICHUS, KOTOPOE
COOTBETCTBYET TYpPOYJECHTHOMY TEUEHHUIO KUIAKOCTH. [[BIKEHHE KHUIKOCTH B TPYOE MEPEMEHHOTO
ceueHMs. | 'mapaBiIvdecKue MOTEPHU NPHU JIBWKEHHM BA3KOM KUAKOCTH IIpuMepsl BOIpPOCOB I
3aIUThI:

1. TloueMy MOTOK KUIKOCTH B TPYOE€ MOKHO CUUTATh SHEPTOU30IUPOBAHHBIM ?

2. Tlox nmeficTBHEM KakKUX CHJI MOTOK JKUIKOCTH YCKOPSETCS B TUTABHO CY)KaroIehcs Tpyoe u
TOPMO3HUTCS B IUIABHO PACIIUPSIONICHACS?

3. Kakne npeo6pa3013aHI/Is[ OHEPIruu XUJAKOCTU TMPOUCXOIAT B SHEProrU30JIUPOBAHHBIX IIJIABHO
CY)KAIOIHUXCA U PACHIUPSIIONINXCS TpyOax?

4. [louemy naBleHHE TOPMOXKEHHUS Ui CEYEHMsI IOTOKA BBIYUCISETCS IO CPEeIHEMAcCOBOM

CKOpoCTH?

Kak u3mensiercss naBieHHe TOPMOXKEHHSI B MOTIEPEYHOM CEUEHUU MOTOKA SKUJIKOCTH?

6. Kak u3meHsieTcss naBieHHE TOPMOXKEHHUS B IONEPEYHOM CEUEHUHU IOTOKAa, €CIM OHO

BBIUHCIICHO M0 CPETHEMACCOBON CKOPOCTU KUIKOCTH?

[Touemy naBieHHE TOPMOKEHUS KUIAKOCTH YMEHBILIAETCSI BJIOJIb TOPU3OHTAIBLHOU TPYObI?

8. Kak wu3MeHsieTcss  cTaTMyecKkoe  JaBlieHWE O KMJIKOCTH B IUIABHO CYXKAaIOUUXCAd U
paciupsoumxcs Tpyoax?

9. [loueMy naBieHHE TOPMOXKEHHS, MU3MEPEHHOE B ILIEHTPE TOTOKA, OOJbIIEe JaBICHUS
TOPMO>KEHHUSI, BEIYUCIICHHOTO TI0 CPETHEMACCOBOM CKOPOCTH?

o

~

10. [Touemy cpenHemaccoBass CKOPOCTb BJOJb TOPU30OHTAIBLHOW  TPYOBl OJMHAKOBOIO
TUaMeTpa COXpPaHsIeTCs TOCTOSHHOM, a CTATHYECKOE JIaBJICHUE YMEHbBIIIACTCS ?

11. Korpa mokazanusi mbe30METpOB Il U3MEPEHUsS JaBJieHUs Ha pabodeM ydacTke OymyT
OMHAKOBBIMU?

12. Kak u3mensiercst cpeaHemaccoBasi CKOPOCTh B IUIABHO CYKAIOLIUXCSI U PACHIUPSIOIIAXCS
TpyOax?

ITo pe3ynbraTam 3amuThl 1a00paTOPHOM PabOTHI BEICTABIISETCS:
* ~
— 4 Ganna, ecny MpaBUIILHO BHITIOJHEHO He MeHee 90% 3anaHuid.
*k ~
— 3 Oamna, ecinu MpaBUIIHHO BBIMOJIHEHO He MeHee 80% 3amaHuii;
*kk ~
— 2 Oamnna, eciii MPaBWIBHO BBITIOJHEHO HEe MeHee 50% 3amanuid.

Tect «MeToaABbI re0JI0rHYeCKUX M THAPOJIOrHYEeCKUX UCCIeI0BAHUMN»
Tect cocrout u3 6 BonpocoB. Bpemsi BbinonHEHHS 15 MUHYT.
[Ipumep BapuaHTa Tecra:

1. Omnpenenure Kakue BUIbI TCUCHUS CYILIECTBYIOT?
- CB0OOIHOE M BBIHY)KJICHHOE
- [IpepwiBHCTOC U MIaBHOE

2. OmpenenuTe OCHOBHOE CBOWCTBO TEKYUYHX TEJ
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- Mopo30ycTOMYHUBOCTh

- BsAskocTh

- [InaBnenune
4. Cpennsisi CKOpOCTh NoTOKa V — 370!

1) MakcHMaJIbHasi CKOPOCTh YAaCTHII B )KUBOM CEYEHUH NOTOKA. Eciin B )HBOM

CEUCHHH TMOTOKA, IBIXKYILETOCS, HAIPUMED, B TPYOE, IOCTPOUTH BEKTOPHI CKOPOCTH YACTHIL U
COCJIMHUTH KOHIIBI ’THX BEKTOPOB, TO MOJYIHTCS TPAPHUK CKAYKOB CKOPOCTEH.

2) CpeHsisi CKOPOCTh YaCTHUI] B )KMBOM CCUCHUU MOTOKA. ECITM B )KUBOM CEUCHUU
MIOTOKA, JBMKYILEr0Csl, HAIPUMEp, B TpyOe, MOCTPOUTH BEKTOPhI CKOPOCTH YAaCTHULl U COEAUHUTD
KOHIIBI 3TUX BEKTOPOB, TO MOJIYIUTCS TpauK U3MEHEHHS CKOPOCTEH (3IMI0pa CKOPOCTEN).

3) MUHUMAaJIbHAS CKOPOCTh YaCTHII B )KHBOM CEYCHUU MOTOKA. Eciu B )kuBOM
CEUEHHUU MOTOKA, ABMKYILErocs, HapuMep, B TpyOe, MOCTPOUTH BEKTOPBI CKOPOCTH YaCTHUI] U
COEJIMHUTH KOHIIBI 3TUX BEKTOPOB, TO MOIYUYUTCS IpaK MUHUMAJIBHBIX CKOPOCTEM.

5. OCHOBHBIMU 00BEKTAMU UCCIIEAOBAHUN B NHKEHEPHOU I'€0JIOTUH SIBIISIFOTCS

-TOpHbIE TOPOJbl (KaKk cpela WM OCHOBAHUS 3[JaHMM M COOpYKeHuM) U (U3MKO-

re0JIOTUYECKHE UM MHKEHEPHO-TE€0JIOrMUECKHE MTPOLIECCHI;

- MUHEpAJIbl U F€OJIOTUYECKHE KapThl;

- OlIEHKa TeoMOp(}OIOrHUECKUX YCIOBHM y4acTKa; OIIEHKAa Ie0JIOTUYECKON CTPYKTYphI
TEPPUTOPUH; YCTAHOBJEHHE COCTaBa TIPYHTOB OCHOBAHUil; OINpeeNeHue BOJIHO-
¢buznueckux U GU3NKO-MEXaHUUECKUX CBOMCTB IPYHTOB.

6. ['eone3nyeckne NHCTPYMEHTHI CITyXarT:
- 1711 U3MEPEHUs JIMHUH JUTUH, YTIJIOB, TPEBbIIICHU;
- U1l U3MEPEHU JTMHUN JUIMH, W3MEHEHUH TUIaCTOB, IPEBBILICHU;
- JUIS N3y4EHMsI PacIioyIOKEHUs TPYHTOB, YIJIOB, IPEBbIILICHHH.

ITo pe3ynbTraram TeCTUPOBAHUSI BHICTABIISICTCS:
— 4" 6aa, ecin MPaBWJIBHO BBITIOJIHEHO HE MeHee 90% 3amaHuil.
— 3 6ana, eciu IPaBUIILHO BBINOTHEHO He MeHee 80% 3a1aHMuii;
— 2" Gamna, ecian MPaBUJILHO BBINIOJIHEHO HE MeHee 50% 3amanuid.

KonTposbHasi padora «XapakTepuCTHKAa HAHOCOB)
KonTtponbHas padoTa coaepxut 3 3agau. Bpems BbINOJHEHUS 35 MUHYT.
[Ipumep BapuaHTa KOHTPOJIBHON pabOTHI:

1.1. Kanan TparnenenaibHOro CeUeHHsT UMEET CIEIYIOIIHE pa3Mephl: IIMpUHa mo aay b = 3,8
M, Kod(duimeHT 3anoxeHus orkoca M = 15, rmybuna Bogel h = 1,2 M. OnpenenuTh pexumM
JIBUKEHHUS B KaHaJle IIpU IIpoIycke pacxoga Q = 5,2 m3/cek, eciu Boja COAEPKUT OpraHHuecKUe
ocaaku. Temneparypa Boasr t= 20 °C.

1.2. TpeyroybHbIA JOTOK € KOA(DUIMEHTOM 3aJoKeHUsi oTkoca M = 1 wucmonb3yercs i
copoca Boapl ¢ eckoMm. Onpenenuts pexkuM aBwkeHus (Rer) nmpu mpomycke pacxoga Q = 3,2 j/cek,
ecim TTyOKHa Boibl B NoTke h = 8 om, v = 0,0131 cm?/cex.

OtBetr: Rer = 10 800 (TypOyneHTHBIN pexuM).

1.3. Kanan TparnenenaaibsHOro CeYeHNsT IMEET CIIeIYIOIIHE pa3Mephl: IIMprHa mo aHy b = 3,8
M, KO3(pdHIMEHT 3a10KeHuss otkoca M = 1,5, rmyouna Boasl h = 1,2 M. Onpenenuts pexum
JBMKEHHs B KaHale Tpu mpomycke pacxoga Q = 5,2 mM%/cek, MpemIoKHUTh MEPONPUATHUS TI0
COXpaHEeHHUIO B Bojie peakoi ¢iopsl. Temnepatypa Bojsl t =20 °C.

Ilo pe3ynbraraM TECTUPOBAHUS BBICTABISAETCS:
— 6" 6aIoB, eclu NPaBHIILHO BHITIONHEHO He MeHee 90% 3aaHuii.
— 5" Gannos, eciu NpaBUILHO BHINIOJIHEHO He MeHee 80% 3aaHuii;
— 4™ Gamna, ecan MPaBUIILHO BBINOJHEHO HE MeHee 50% 3amanuil.
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KonTpouabHas pabora «XapaKkTepucTHKa riipOMeTe0poI0rHYecKuX NPUOOPOB U yCTPOCTB)»
KonTponpHas paboTta coaepxut 2 3anaun. Bpems BoImoiHEHUs 15 MUHYT.
[Ipumep BapuaHTa KOHTPOJIBHON pabOTHI:

1.1. Ha tpyGompoBoze, cOemMHSIOMEM BOJAOXPAHUIIMIIE U aBTOMATUYECKHNA DPEryJsiToOp
Typouasl ['DC, ycraHoBimeH Bomomep Bentypu. Omnpenenuts pacxoi BOJBI, MPOTEKAMOMIEH 10
TpyOOIIPOBOIY, €CIIM PA3HOCTh MOKa3aHuii mbezomeTpoB h = 20 cMm, quamerp Tpydomnposoaa di = 10
cM, a auametp ropioBuHbl 02 = 5,6 cM (puc. 4.2). [Ipu pacyere moTepsiMu Haropa, a TakkKe CKaTHEM
CTPYH B TOPJIOBHHE ITPEHEOPEUb.

1.2. JlabopaTOpHbIl PTYTHBI TEPMOMETp, HOIPYKEHHBIH B PEYHYIO BOAY JIO JIEJICHUS
mkamel 150 °C, nokaseiBaer Temneparypy t = 250 °C. BcromorareibHbIi TEPMOMETP MOKa3bIBAET
TeMIepaTypy BbICTynaromero crojaouka tzc = 50 °C. Onpenenuts Temneparypy >KMIKOCTH IO
MIOKa3aHUSIM TEPMOMETPOB, €CIIU TEMIIEPATYpHbIN KO3P(UIIMEHT 00BEMHOTO PaCIIMPEHUS PTYTH [
=0,00016 1/K.

Tlo pe3yabTaTaM TECCTUPOBAHUS BBICTABISACTCA:
— 7" 6annoBs, eciii MPaBUILHO BHIMOIHEHO He MeHee 90% 3a1aHMuil.
— 6 6a1I0B, €U MPAaBUILHO BBITNOIHEHO He MeHee 80% 3aaHuii;
— 57 GannoB, ecny MPaBUILHO BHIIOIHEHO He MeHee 50% 3amaHMuil.

PacuerHo-rpaduueckass padora «I'maposioruyeckue pacyerbl NPH BOJAOX03MIliICTBEHHOM
NPOEKTHPOBAHUI» (110 BAPHAHTAM)

Pa6ora conepxxur 1 3amauy. Bpems BeinoiaHeHus 45 MUHYT.

[Ipumep BapuaHTa KOHTPOJIBHOMN pabOTHI:

Boma u3 peunoro pycia 4 m o3epa B ¢ OIMHAKOBBIMH YPOBHSMHU 10 Tpybam Li, di, Lo, d2
MOCTYIAaeT B MarucTpaibHylo TpyOy Ls, 03, a 3atem cnuBaercs B Bomoxpanwiuiie C. [lpuHsth
npeaBapuTeNbHo A1 = A3 = A2 = 0,03. A — abcomoTHast BbICOTa MUKPOHEPOBHOCTEH MPUHUMAETCS TIO
Ttabn. 1. Cxema pasMermieHusi BOJOEMOB u300paxkeHa Ha puc. 1. Omnpenenuth: Pacxon Bopi,
nocrymnamme B Bogoxpanuiuinie C w3 peku W o3epa mpu Hamope H u koddduimente
COMPOTHUBIICHHS 3a/IBIDKKH (3, OCTAILHBIMM MECTHBIMH CONPOTHUBIICHUSIMH TpeHeOpeub. BapuanThl
3aJIaHUH MPEICTaBICHBI B Ta0uIEe 1.

) dl

Puc. 1 - Cxema pazmelieHust BOJOEMOB

Tabmuna 1

Bapuaur L1, m Lo, M L3, M di,mm | d, MM | d3, MM H,m &
1 200 100 600 219 108 219 16 9

2 200 100 500 194 108 219 20 10

3 150 75 300 159 76 159 20 5

4 175 80 200 108 108 159 15 8

5 200 100 400 194 108 219 18 6

6 100 50 300 108 57 108 10 5

7 250 175 500 219 159 219 25 7

8 200 100 400 159 108 219 15 2




9 180 90 550 194 95 194 18 5
10 200 100 650 219 108 219 20 7
11 160 200 450 245 159 219 17 5
12 200 75 300 159 219 219 10 8
13 170 50 250 108 76 159 15 3
14 250 150 300 194 108 219 25 7
15 100 90 500 133 159 194 20 4
16 230 150 620 219 108 219 16 12
17 210 110 540 159 108 219 25 10
18 180 175 350 159 76 159 23 6
19 175 180 230 108 108 159 25 8
20 250 130 460 95 108 219 28 7
21 130 350 140 108 159 108 16 5
22 230 150 510 159 108 219 28 7
23 210 130 340 159 159 219 25 2
24 185 190 500 133 108 159 28 5
25 200 100 650 108 159 219 25 7
26 165 240 400 133 159 219 27 5
27 260 175 320 159 219 219 20 8
28 270 150 280 108 133 159 25 3
29 200 250 350 159 108 219 35 7
30 180 190 550 133 108 194 20 4

1o pe3ynbTaTraM BBINOJIHEHHS] KOHTPOJIbHON pabOThl BHICTABIISETCS:

— 127 6annoB, eciy 3a1a4a peleHa BEPHO;
— 117 6annoB, eciu pelieHre BEPHO, HO HE 3aBEPIIEHO;
— 10 6annoB, ecnu penieHne HAYATO, HO HET TPOABKKEHHS I JOCTHKEHHUS Pe3yIbTaTa.

KonTpoabHasi padora «PacyeTHble MOKa3aTeJ I FHAPOJOTHYECKHX XaPAKTEPUCTUK»

KontponbHas padoTa coaepxut 1 3amaun. Bpems BbINOJHEHUS 25 MUHYT.
[Ipumep BapuaHTa KOHTPOJIBHON pabOTHI:

1.1. Paccuurtate TiiyomHy d W AJMHY BOJAOOOMHOrO KOJIOAIA B HUXHEM Obede BOJIOCIMBHON
IUIOTUHEL. Pacyer BBIIOJHUTE B YCIIOBUSAX IUIOCKOM 3amauu mmpu q = 12 m2/c, HO = 2,92 m. BricoTra
9 2
wioTuHel p = 9,0 M, ObITOBas rnyouna hd = 4,5 M, koapduurent ckopoctu Ans WIOTHHBL ¢ = 0,95,
ko3¢ duimeHT ckopoctu g kojoaua ¢ = 0,9. Yuects oxpany (hiaopsl u payHbl.
ITo pe3ynbTaTaM BBIMOIHEHHS] KOHTPOJIHHON PabOThI BHICTABISETCS:
* v
— 7 0amioB, eclid MPaBUIBLHO BBIMOJHEHO HE MeHee 90% 3a1aHui.
*k v
— 6 OamioB, eciii MPaBUJILHO BBIMOJIHEHO HE MeHee 80% 3amaHuii;
*kk v
— 5 GamoB, eciu MPaBUIIBLHO BBITOJTHEHO HEe MeHee 50% 3aaHui.

JlaGopatopHas paGora Ne3. J[BikeHHe KHIKOCTH B TpyOe MEpeMEHHOro cedeHus. I napaBinyeckue
MIOTEPU TIPU JBHKEHUM BSI3KOM XUAKOCTU. lcTedeHMe >KMIKOCTH 4epe3 Kpyryoe, KBaJpaTHOE,
TPEYrOJILHOE OTBEPCTHE.

IIpumepbl BOIIPOCOB AJIS 3aLUTHI:

1. Kak ompenensitoTcsi CKOPOCTH JIBUKECHHUS B IIONEPEYHOM CEUEHHUH MOTOKA?

2. Iloyemy ruapaBIMYecKde MOTEpU HAa TpeHHE B TYpOyJIEHTHOM IOTOKe OoJblie, 4eM B
JTaMUHapHOM?

3. Kakum 00pazom omnpenenstorcsi TUApaBIMYECKHE OTEPH IpHU SKCIIEpUMEHTe?

4. Kak onmpeensioTcsi TUAPaBINYECKHE NOTEPU Ha TPEHHE W MECTHBIE MOTEPU MPU OTCYTCTBHUH
BO3MOKHOCTH IPOBEACHUS dKCIIEpUMEHTA?
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Kak onpenensiercsi ko3(hGUIMEHT TPEHUS IPHU MPAKTHYECKUX pacderax?

6. Ilouemy ozHa U Ta ke TpyOa B OJHOM CIIydyae MOXKET OBITh T'MJIPABIUYECKHU TIIAJKON, a B JPYroM

cllydae - THJIPaBJINYECKH 1LIEPOXOBATOM?

Kakue o0macTi cCOnpoTUBICHUS COOTBETCTBYIOT TYypOYJIE€HTHOMY TEUYEHHIO KHIKOCTH?

8. Ilouemy mpu JaMHHApPHOM pEXKHME IOTEPH HA TPEHHUE MPONOPIMOHAIBHBI MEPBO CTENEeHU
CPEeIHEMACCOBOM CKOPOCTH JIBHIKECHHS JKUJIKOCTU?

9. [Mouemy mpu TypOYJICHTHOM pPEKHUME B OOJACTH KBaJIPATUYHOTO COTPOTHBIICHUS MMOTEPU Ha

TPEeHHE NPONOPLHUOHAIBHBI KBaJpaTy CPEAHEMACCOBOM CKOPOCTU JBUKEHUS?

~

10.  Kak u3mensiercs mnpodmis (310pa) CKOPOCTH TPH IBMKCHUU JKUAKOCTH M0 HAYaIbHOMY
y4acTKy TpyObI?

11. Tlouemy mnpu JBMXKEHMH >KUJIKOCTM IO HAayaJlbHOMY Y4acTKy TpyObl €€ LIeHTpaJibHbIE
CTPYUKHU YCKOPSIFOTCS?

12.  Kak BiusieT HavaJgbHBI y4acTOK TpPYyObl Ha THAPABIMYECKHE TMOTEPH TPU IBWKCHUHU
KUAKOCTU?

[To pe3ynbraram 3amIuThl Ja00PATOPHOI paOOTHI BHICTABISETCS:
— 5" 6anoB, ecliM Ha BCe BOIPOCH! JaHbl PAaBUIILHBIE OTBETHI, 6€3 HEJ0UETOB;
— 4™ Gama, eciM Ha Bce BOIPOCH! JaHbl OTBETHI, IPM 3TOM CYMMAapHO JOINYIIEHO He Golee
JIBYX OIKOOK;
— 377 Gaa, ecniu He MeHee 4eM Ha TI0JIOBUHY BOIPOCOB JaHbI IPABUJIbHBIE OTBETHI, TMOO MPH
OTBETE YacTO JOMYCKAJIUCh OIIUOKH.

3ammura gaboparopHoii padorbl Ned. KaBuramms B 1NOTOKe KUAKOCTH. OmpeneneHue
koad¢umenTa pacxoja BOJOCIMBA C TOHKOW creHkoW. Omnpenenenue kospuueHTa
[IIEPOXOBATOCTH TUAPABIHMYECKOTO JIOTKA

ITpuMeps! BOITPOCOB IS 3AILUTHI:

1. IIpu KakuX yCIOBHSX B MOTOKE KHUJAKOCTH BO3HUKAET W PA3BUBACTCS KABUTAIIUS?

2. Uemy paBHO JaBJICHUE )KUIKOCTH B 30HE KaBUTAIMN?

3. Ilouemy kaBUTalMsI B MOTOKE HIKOCTH BO3HHKACT B Y3KOM CEUYCHHHM W Pa3BUBACTCS OT 3TOTO
CEYEHHUs BHU3 IO TTOTOKY?

4, TloueMy KaBUTAallMsl BO3HHMKACT M PA3BUBACTCA Yy CTEHOK, C KOTOPHIMHU COINPHUKACACTCS TOTOK

JKUIKOCTU?

[Touemy naBneHHE KUIKOCTH B TIOTOKE 3a 30HOM KaBUTAIIUU MOBBIIIACTCS?

6. [ToueMy B MOTOKE KUJIKOCTH MPOUCXOJUT CXJIOTBIBAHUE KABUTAIIMOHHBIX MY3bIPHKOB, My3BIPEH,
KaBepH?

7. B xakoM MecTe MOTOKa J>KHUIKOCTH IPOUCXOTUT CXJIOINBIBAHWE KABUTAIIMOHHBIX ITY3BIPHKOB,
y3bIpeii, KaBepH?

8. Kak okasarp, 4To Hpu Y > )X «p KABUTALIUU HE JIOJKHO OBITH?

9. Kak M3MEHSIOTCS 3HAUCHWS ) I IIOTOKA JKHAKOCTH JI0 BO3HMKHOBCHHS KaBHTAIlUd U C
MOMEHTa €€ BOBHMKHOBEHHUsS IIPH JaJbHEHIIEM Pa3BUTHHM KaBUTAIIUN?

o

10.  Kak pgokasarb, 4TO pacxoj *HMJKOCTH B MOTOKE C KaBUTAalMEH SBISETCS MAaKCHUMaJbHO
BO3MOKHBIM?

11.  Ilouyemy 3HaueHu€ Quaxc B Ja0OpaTOpHOM paboTe H3MEHsETCs Npu U3MeHeHuH P1 u He
U3MEHseTCs MpU u3MeHeHuu Pz ?

12.  Kak onpegensitorcs 3Hauenuss Pi, P>, Q B maboparopHoii pabote?

ITo pe3ynbTaTam 3anIuThl 1a00PATOPHOM PabOTHI BEICTABIISETCS:
— 57 6ansoB, eciiM Ha BCe BOIPOCH! JaHbI PABUIILHBIE OTBETHI, 6€3 HEI0UeTOB;
— 4™ Ganna, eciM Ha Bce BONPOCH! JaHBI OTBETHI, PM 3TOM CYMMAapHO JONYLIEHO He 0olee
JIBYX OIIHOOK;
— 3™ 6amna, ecniu He MeHee 4eM Ha TIOJIOBUHY BOIPOCOB JAHbI IPABHIIBHBIE OTBETHI, TNOO MPH
OTBETE YacTO JOMYCKATUCh OIIUOKH.



IK3aMeH
JK3aMeHANIMOHHBbIE BOMPOCHI

1. XKunkocts peanbHasi, uaeanbHas. CBoilcTBa >XUAKOCTE W ra3oB. [IMOTHOCTH, BS3KOCT,
C)KUMAEMOCTh, TEMIIEPATypHOE pacUIMpeHne, MOBEPXHOCTHOE HATSHKCHUE, KaMIUISIPHBIN AP QeKT,
BCIIECHUBAEMOCTh, UCIIAPSIEMOCTh, PACTBOPUMOCTB I'a30B.

2. I'mppocraruka. ['mapocraTtuueckoe naBieHME U €ro cBoiictBa. Cuila TUAPOCTATUYECKOTO
nasiieHus. [IbezoMerpruueckas BeicoTa. [loTeHIManbHbI HAOP.

3. l'uppoauHamuka. Y cTaHOBUBIIEECS U HEYCTAaHOBUBILIEECS JBUKEHHUE KUAKOCTH.

4. Ilonstue BUXpPEBOro U OE3BUXPEBOrO, HAMOPHOIO U OE3HANOPHOIO, MOTEHLMAJIBLHOIO U
BHUXPEBOTO, JAMUHAPHOTO U TypOyJIeHTHOTrO ABMKeHUs. KaBuTarus.

5. PaBHOMepHOE U HEpaBHOMEPHOE JIBMXKEHUE KUAKOCTU. Pacxon xunkoctu. CpeaHsst CKOPOCTb.
Omtopa ckopoctei. Knmaccudukanus BUI0B IBUKEHUS )KUAKOCTU. Y paBHeHHEe bepHymu.

6. Vcreuenne xumkoctel uepes oTBepcTus U Hacanku. KordduimeHTs CKOpPOCTH U pacxoja.
Ucreuenne npu nepeMeHHOM Hamope. OTHOCUTENbHBIA TMOKOM KUAKOCTH. OCHOBBI TEOpUU
IIJIABAHUS TEIL

7. JIBmKeHWe TpyHTOBBIX BOJA. PHUIbTpaluMOHHBIA MOTOK. DUIBTpaUs BOJBI Yepe3 3EMIISTHYIO
wioTuHy. [IpoTHBOGUIBTPAIMOHHBIE KpaHbl B 3eMJISHBIX TUIOTHHAX. [ UApaBIndeckue MalluHbl.
8. Twummponormueckue uccienoBanusi. VicTopus pa3BUTHs THAPOJIOTHH, COBPEMEHHOE COCTOSIHUE
TUIPOJIOTUYECKUX HCCIIeOBaHUNA. Polb THAPOMETEOPOTOrHUecKON CIyXKObl M KOHTPOJS Hal
OXpaHOU BOJAHOM cpenbl. Pacnipenenenne BOAbI HA 3€MHOM IIIApe.

9. Bomneie pecypcebl 3emiun, Poccun. KpyroBopor Boael B mpupoie. YpaBHEHHE MHPOBOTO
BOJIHOTO OanaHca. YpaBHEHHE BOJHOTO OajaHca OTAEIbHBIX PEYHBIX OacceHHOB, MOpEH, 03&p U
BOJIOXPaHUJIMIL.

10. Pexxum pycen. Tumbl pyciaoBbIX mporieccoB. Pu3NKo-Teorpaduueckuii KOMIUIEKC PEYHOTO
OacceitHa. THIIBI peYHBIX pycell M PYCIOBOTO mpoliecca. TUMbl MUTaHUS peK, THApPOrpadbl pek.
®da3pl pexknMa peK. TepMHUUECKUNA PEXUM PEK.

11. Pycnossie aedopmaruu. OcoOEHHOCTH TBEPAOTO CTOKa TOPHBIX pek. CeleBble MOTOKH M
6oprba ¢ Humu. [lepemenienne HAaHOCOB BOJHEHHUEM U BJIOJIb OEpPETrOBBIMU TEUCHHSIMH B peKax,
MOpsIX, 03€pax U BoAoxpaHmiuiax. Beibop Mecta ais Bojgo3abopa M paccenBaIOIIEro BBITYCKa
CTOYHBIX BOJ.

12. dakTopbl cTOKa. XapaKTEPUCTHKUW peyHoro croka. OOpazoBaHMEe HAHOCOB. B3BelieHHBbIE
HAHOCHI, UX JIBIDKeHUE. MYTHOCTh U €€ U3MEHEHHE 110 PeKaM U B MPUOPEkKHOM 30HEe MOpeid, 03€p,
BOJIOXpaHWIHIL. TpaHCHOPTUpYIOIIAs CIOCOOHOCTh PEYHOro MNoToKa. JlOHHBIE HAHOCKHI, HX
dbopma.

13. TBépablii cTok. Pacxoa u CTOK pacTBOpEHHBIX BellecTB. Hopma croka. N3meHunBOCTH
roJI0BOro croka. Pacuér rogoBoro croka npu HaJIMYUU U OTCYTCTBUM JAaHHBIX TUAPOMETPUUYECKUX
HaOmoneHuil.  BHyTpuromoBoe  pacmpeneneHue  CTOKa, €ro  pacy€ér mOpu  HAJIWYHUH,
HEJOCTATOYHOCTH WM OTCYTCTBUHM JAHHBIX THIPOMETpPUUYECKUX HaOmoaeHuil. MakcumallbHbIN
CTOK. PaKTOPbI BECEHHETO TOJIOBOIbS U

14. Tupponormdeckue XapakTEpUCTUKU. 3aladyd M COJEP)KAHUE PACUETOB IO OIPEIEICHUIO
TUAPOJIOTUYECKUX XapaKTepPUCTUK. M3MEHUYMBOCTh TOJAOBOTO CTOKa. OOOCHOBaHHE MpPUMEHEHUs
CTATUCTUYECKUX METOJIOB B TUAPOJIOTUH.

15.  OO0ecrie4eHHOCTh,  TUAPOJOTHYECKONW  XapaKTepUCTUKUA.  OMIMpPUYECKas  KpuBas
obecnieueHHocTH. [locTpoeHne TeopeTueckoi KpuBOi obecrieueHHOCTH U e€ mpoBepka. Meroa
KOpPpeTSIIMd U €ro HCHOJb30BaHUE [UIsl YAJUHEHUS KOPOTKUX pSAIOB  HaONIOIEHUH.
MaremaTnueckoe MOJEIUPOBAHUE TUAPOJIOTUIECKUX PSIIOB.

16. OnpeneneHue pacxo 0B BOAbI IO MECTHBIM CKOPOCTSM U INTyOMHaM MOTOKa. J{pyrue mMeTo/ibl
OTIpEJIENIEHUs] PAcX0J0B BOJbl. KpuBbIE 3aBUCMMOCTH pacxo0B, IUIOLIALEH XKMBOIO CEYEHHsS U
CPEIHUX B CEYECHUU CKOPOCTEMN OT YPOBHEU BOJBI.

17. CocraB u opraHu3anus TrujapoMeTpudeckoil cimyxObl B Poccuiickoit ®enepanuu u
3apyOexxHbIl cTpaHax. [Ipubopsl 1 MeTo/1bl U3MEpeHus IIyOuH BOJbI, CKOPOCTEH TE€UEHHUS BOIbI.
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Onpenenenne NpoJ0IbHbIX YKIOHOB.

18. O6mee o reonoruu. I'eonorus kak Hayka. VHKeHepHas reosiorus. 3aJaud WHXCHEPHOU
reosioruu. ['eonoruyeckoe crpoenue 3emiun. [Ipoucxoxnenue 3emiu. opma u ctpoeHue 3eMiu.
TennoBoii pexum 3emiu. ['eonorundeckoe crpoenue 3emun. [Ipoucxoxaenue 3emiau. @opma u
CTpOEHHUE 3EMIIH.

19. TennoBoil pexuMm 3eMiu. ['eosormueckas xpoHosorus. OIpeneneHue Bo3pacTa T'OPHBIX
nopoJi. AGCOIIIOTHBIN, OTHOCHTEIBHBIN MOKa3aTeidb TOPHBIX mopoa. CelicMuYeckasi akTUBHOCTD H
YCTIOBHSI 3aJieTaHUsl TOPHBIX TOPOJ B cdepe B3aMMOJCHCTBUI COOPYKEHHUH C Te0JIOTHYEeCKOH
cpenoil.

20. Kiaccudukanus ropueix mopoia. OOmme cBeIeHUs O TOPHBIX MOpojax. Marmarudeckue
ropusle mopoasl. OCHOBHbBIE BUABI MarmaTuueckux nopoi. OcalouHble TOPHBIE MOPOBI.
['maBHeimue ocajgo4yHble W BYJIKaHOTEHHO-OCAJOYHBIE TOPHBIE MOPOAbl. Meramopdudeckue
ropHsle nopoipl. ['naBHelinme MeraMmopduyeckue moposl.

21. T'eomopdonorusi, ¢opmbl penbeda. OnemeHntsl penbeda u ero Qopmel. Pazmepst u
npoucxoxzaeHue ¢opm penbeda. I'pyHToBenenue. I'pyHThl Kkak ropsbele mnoponsl. CBoiicTBa
rpyHToB. Kiaccugukaius rpyHTOB MO UX CTPOUTEIbHBIM CBOWCTBaM. XapaKTEPUCTHKU KIIACCOB
rpyHTOB. CKaslbHBIE M MOJyCKalbHbIE TPYHTBI, MX XapakTepuctuka. KpynHooOiomouHble U
[I€CYaHbIe TPYHTHI, UX XapaKTepUCTHUKA. [ TMHUCTBIE TPYHTHI, BOJAHO-(U3NYECKUE CBOMCTBA.

22. I'maporeosorusd. [Ipoucxoxaenre u BUIbI MOA3EMHBIX BOA. BOIHBIE CBOMCTBA TOPHBIX MOPOJL.
Ouznyeckue U XUMHUYECKHE CBOICTBA MOA3EMHBIX BOJ. XapaKTEPUCTHKA IOA3EMHBIX BOJ.
Knaccudukanus noazemusix Boj. BepxoBoaka. ['pyHTOBBIE BOJBI. MEXIIaCTOBBIE MOJ3EMHBIE
BOJIbL. JledaTenbHOCTh TeKydnX pek. CTpoeHue peyHbIX JOJIUH.

DK3aMeHaIMOHHBIN OMJIeT BKIIIOYAET /IBa TEOPETUUECKUX BOMpoca.
[Ipumepbl TeOpeTUYECKUX BOITPOCOB Oniera:

buner Nel

1. Bognsie pecypcer 3emnu, Poccun. KpyroBopot Boabl B mpupone. YpaBHEHHE MHPOBOTO
BOJIHOTO OajaHca. YpaBHEHHE BOJHOTO OajlaHCa OTIEIbHBIX PEYHBIX 0AaCCEMHOB, MOpEH,
03€p M BOJIOXPaHIIUIL.

2. Knaccudurkamus ropubeix mnopoj. OOmue cBeneHHUs O TOPHBIX Mopojax. MarmaTudeckue
ropueie mopojibl. OCHOBHBIE BHABI MarmMaTH4ecKux mopoj. Ocalo4Hbple TOPHBIC MOPOJIbI.
['maBHe#IIME OCaOYHBIE M BYJIKAHOT€HHO-0CAI0YHbIE TOPHBIC TTOPO bl MeTamopdudeckue
TOpHBIE TIOpoIbl. [ TaBHeHIIIe MeTaMOPPUIECKHE TTOPO/IBI.

buner No2

1. Tuaponornyeckue XapakTePUCTUKH. 3alayd U COJCpKAHUE PACUETOB IO OMpEAeNCHUIO
TUAPOJIOTUYECKUX  XapaKTepUCTHK. l3MeHumBocTh rojoBoro croka. (OOocHOBaHUE
MIPUMEHEHHSI CTATUCTHYECKUX METOJOB B THAPOJIOTHHU.

2. Teomopdomnorus, dopmbl penbeda. DnemeHTsl penbeda u ero Gopmbel. Pasmepsr u
npoucxoxaenue Gopm penbeda. I'pyntoBenenue. I'pyHThl Kak ropusie mopojsl. CBoiCTBa
rpyHToB. Krnaccudukaiuss rpyHTOB MO HUX CTPOUTENBHBIM CBOMCTBaM. XapaKTePUCTHKU
kimaccoB  rpyHToB. CkalbHble M TONYCKalbHbIE TPYHTB, HX  XapaKTePUCTHKA.
KpynHoo610MOYHbBIE U TeCYaHbIe TPYHTHI, UX XapaKTePUCTUKA. | TMHHUCTBIE TPYHTHI, BOJHO-
(buznuecKkue CBOMCTBRA.

Bpewms noarorosku orseta — 60 MUHYT.
Ilo pe3ynbraTram OTBETa HA IK3aMEHE BBICTABIISETCS:

— 36-40 6aJ'IJ'IOB, €CJIM MPaBHUJILHO BBIIIOJHCHO MPAKTHYCCKOC 3alaHUC, U IIPU OTBCTC HaA
BOIIPOCHI 3K3aMCHAIIMOHHOTIO Oomiera U Ha JOIIOJTHUTECJIIBHBIC BOIPOCHL 06yqa10mm7lc;1
IoKa3ajl, 4TO BJIaACCT MaTCpruajIoM HSYTICHHOﬁ JUCHUIIIINHBI, CBO60I[H0 MMPUMCHACT CBOU
3HaHUA AJIA 00BSICHEHUS Pa3JInYHBIX (I)aKTOB WJIN pCIICHUA 3aaa1,
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— 26-35, ecnu MpaBUIIBHO BBHIMOJHEHO MPAKTHYECKOE 3aJaHue WM B HEM JOIYIIECHO He
6oJiee 0/1HOM OMIMOKH, KOTOpasi ObljIa CAMOCTOSITEIBHO UCTIpaBiIeHa 00yJarOMUMCs, 1 TIpU
OTBETE Ha BOIPOCHI HK3aMEHALMOHHOTO OWJeTa M Ha JIOMOJHHUTEIBHBIE BOIPOCHI
00yJaroNuiics I0MyCcKaeT HerpyOble ONTUOKY;

— 20-25 GanyoB, eciii B BHIIMIOJIHEHHOM MPAKTUYECKOM 3a/IaHUH JIOYIIEHBI IpyOblie OIINOKH,
KOTOpbIE 3aTéM HCIpaBJIeHbl OOydyaloolMMCs @pU y4yaCTHMM SK3aMeHaropa WU
MPAKTUYECKOE 3aJ]aHNe HE BHITIOJIHEHO B MOJHOM 00beMe, HO 00YJaOLIHIiCS CMOT JIOBECTH
pelieHre 10 KOHLA IpU Y4acTUHM OHK3aMEHAaTopa, M B OTBETaX Ha BONIPOCHI
HK3aMEHAIIMOHHOTO OMIeTa TOMyIIEeHbI OINOKH;

— 0 GamoB, ecny MPaKTUYECKOE 3a/laHUE HE BBITIOJIHEHO WM HE JJAHBI OTBETHI HA BOIIPOCHI
9K3aMEHAlMOHHOTO OMJIeTa U HE BBINIOJIHEHBI KpUTepUH Ui kareropuu 20-25 6aios.

OreHka 1o AUCIMIUIMHE OTPEEIseTCs B COOTBETCTBHH ¢ [loyiokeHueM o 6aIbHO-PEHTHHTOBOM
cucreme Juist cryaeHToB ¢unnana HUY «MOW» B r. BomkckoM 1Mo COBOKYMHOCTH PE3Yy/IbTaTOB
TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH M IK3aMEHAIMOHHON COCTABIISIOLIEH .

B 3aBucHMOCTH OT KOJIMYECTBa 0AJIIOB 3a JUCHUIUIMHY BBICTABJIACTCA:

Ouenka Kosn4ecTBo 6aj10B
OIICHKA 5 («OTIIUIHOY) 90 — 100 6aymoB
oreHKa 4 («XOpOoIIo) 76 — 89 Gamios
OTIeHKA 3 («yOBJICTBOPUTEIHHO) 60 — 75 Gamios
OTIEHKA 2 («HEYIOBIECTBOPUTEIHHO)) 0 — 59 6amioB
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