MMUHHCTEPCTBO HAayKH M BbICIIero oopasoBanusi P®

(I)EI[EpaJIbHOE rocyidpCcrBeHHoe GIOIDKETHOE OﬁpEBOBaTEJIbHOE yupex/jeHue

BBICIIEr0 00pa3oBaHusA

«HarnmoHanbHbIN MCC/1e[j0BaTe/IbCKUM YHUBepcuteT « MOW»

duwmman PI'vOY BO «<HNNY «MON» B r. Bo/DkcKoM

Hamnpasnenue noaroroBku: 13.03.02 DieKTpo3HepreTuka M 3/1eKTPOTeXHUKA

HaumMeHoBaHHe 00pa3oBaTe/lIbHOM NporpaMmbl: I'Hp03/1eKTPOCTaHIUH U U (POBbIe TEXHO/I0THH

YpoBenb o0pa3oBaHus: GakaiaBpUaT
®opmMa 00yueHHA: OUHAsA

Pabouasi mporpaMmMa JUCITUILTHHBI

I'MAPAB/INKA 1 TH)KEHEPHASA I'NIPOJIOT'USA (ITPOPNJID 1)

biok

Bbaok 1 «/{ucoumninab (MOAY/IH)»

Yactb 00pa3oBaTe/IbHON IPOrpaMMbI

Yacrb, popmupyemas yuacTHUKaMH
o0pa3oBaTe/IbHBIX 0THOLIEHHH

WHaeKc AUCHMILIMHBI 110 Y4e0HOMY IIaHy

b1.B.16

prAOEMKOCTL B 3d4Y€THbIX eAUHHUIIaX

5

Yacor (Bcero) mo yueGHomy IiaHy

5 cemectp —180 uacoB

Jlekiuu

5 cemecTp - 16 yaca

IIpakTHUueckue 3aHATHA

5 cemectp - 32 yacoB

JTabopaTopHbIie padoThI

5 cemectp - 16 yaca

KoHcynbTammuy no KypcoBomy npoekry/ padore

y‘leﬁHLlM IIJIAHOM He IIpeyCMOTPEHbI

CamocronaTe/nbHas padoTa

5 cemectp - 80 yacoB

BKJIIOYas:

PT'P 5 cemectp - 50 yacoB
IIpoMeKyTOUYHas1 aTTeCTaLus:

DK3aMeH 5 cemecTp - 2,5 yaca
KonTtponas:

JK3ameH 5 cemectp - 33,5 uaca

Bo/pkckuit 2022




NPOIrPAMMY COCTABHI:

JlonenT kathenpsl DHEPreTHEH, o
K.T.-M.H., JTOLEHT M.B. Tpoxumuyk
[A0/DKHOCTE, YHEHAR CTENCHE, YHCHOC 3BAHNE) {mounHes) (pacwndponka noannes |
3asejyiomuii kadenpoii InepreTukn W E.I'. 3enuna
{HacBane kadeaphi) (mdtrmde) (pacHMgipORKa NONHCH)

PykosoauTens o6pasoBarenbnoil nporpaMMsl I HApoaieKTPOCTAHIME H UM(POBEIE TEXHOJIOTHH

Jlouent kateapr IHePreTHKH, /

K.T.H., IOLEHT ~ Cg H.B. Baiinakora
{ATRHOCTE, YNCHEA CTEMCHE, YHEHOE IRAHNE) [noﬁ:m:l,} (pacimdiporka noanucK)

COI''TACOBAHO:

3asenylommii Kadenpoii JuepreTHKH !',]M E.I'. 3enuna

(HAIBAHAE Kadeape) il['_nj:.lllﬁ-'h} (pactmfpoRKa NOImACH)



1. OEJIN 1 3AJAYN OCBOEHUSA JUCIIUITVIMHbBI

Ileb 0CBOeHHMsT JUCLMIUIMHBI COCTOUT B WM3YUeHUM: TWPOJIOTUYEeCKUX SIBJIEHWH U MPOLIeCCOB, 03HAKOMJIEHUHA C OCHOBHBIMU COBPEMEHHBIMH MeTOJaMU
pacyeToOB, TIPUMEHSIEMBbIX TIPU WCC/I€JOBAHUM BOJHBIX PECYpPCOB, TH/POJOTMYECKMX U BOJIOXO3SMCTBEHHBIX pPAaCUyeTOB, MeTOJaMH M crocobamu
peryIMpoBaHusi CTOKA, CYIIECTBYFOIIMX METO/JOB PellieHUst 3a/1ad TH/IPAB/IMKH, BO3HUKAIOLLVE TIPY TIPOEKTUPOBAHUH M SKCTUTyaTalil SHEPreTHYeCKrX MallliH, arlrapaTtoB U

YCTPOWCTB.

3ajauamMu JUCIUILUTHHBI AB/ISIOTCSH:

paciivpeHye 3HaHUH B 00/1aCTH MCIT0/Ib30BaHKSI BOAHBIX PECYPCOB, H TPeKZe BCETO B THIPOIHEPTeTHUECKOUN 0Tpac/iy,;

0b6oCcHOBaHME BbIOOpA METOZOB TH/IPOIOTHUECKUX U BOJJOX03HCTBEHHBIX PAaCUeToB.

npuobpeTeHre YMeHUl U HaBbIKOB pellleHUsT 3a/iau 10 MPOEKTUPOBAHUIO MMJPOTEXHUUECKUX COOPY KEHHI;

obecrieuenne OecriepeGoitHONM pabOTHI, TIPAaBW/IbHOM 3KCIUTyaTaldd, peMOHTa U MOJEpHHU3al[id SHepreTuyeckoro, 000pyAOBaHUs
TH/IPO3JIEKTPOCTAHI[MM, T[MOATOTOBKA OOOCHOBAHUN TEXHUUECKOTO II€PEBOOPYKEHMs], pa3BUTHUsS SHEProXO3sIiCTBA, PEKOHCTPYKLMHU U
MOZIepPHU3aI[MU CUCTEM SHEProcHab>KeHUs, Pa3BUTHE YMEeHUH MPUMEHSITh pacueTHbIe TIOKa3aTe/IM K PEIIeHHIO 3a/iay MPUK/IaJHOTO XapaKTepa;

dopmupyembie y 00yuaroIierocss KOMIETeHIIUM W 3alJlaHUPOBaHHbIE Pe3y/IbTaThbl 00y4YeHHUsi AMCIUIUIMHE, COOTHECEHHbIe C HH/UKATOPaMH
JIOCTHDKEHHSI KOMITeTeHI[HI

Kop 1 HanmeHOBaHHe Ko/ 1 HanmMeHOBaHHMe HH/UKATOpPa 3anyIaHMpoBaHHbIE Pe3y/IbTaThbl 00yueHHs
KOMIIeTeHLIH AOCTHIKeHHS] KOMIIeTeHL{MH
IK-1 Crioco6ex yIIPaBIISITh IIK-1.1. IIpoBOAMT pacyeTsl BOGHO- | 3HATh:
TEXHOJIOTHUECKHM  0GOpyZoBaHHeM, | YHEPTeTHUeCKOro pexxuma — OCHOBHBIEe TEPMUHBI U K1aCCU(PUKALUY TUPaBIUKUA U UH)XXKeHEpHOH T'M/POJIOTHY;
BBIOUpATH cepuiiHoe u | pabote I’ OC/T'ADC — OCHOBHBle TIOHATHUSI W MeTOAbl MaTeMaTH4yeCcKOro aHanu3a, aHaJIUTUYeCKOH
TIPOEKTHPOBATh HOBOE reoMeTpud U anrebpbl, JUCKPETHOM MareMaTHUKM, TeOPHUM BepOSTHOCTeN u

— MeTOJbl pelleHHs] MPUKIAJHbIX WHXeHepHO-TeXHUYeCKUX 3aJau M0 WHKeHepHON
TU/POJIOTUH Y TU/IPABITUKHY;

— THU/paBIMYeCKUl pacueT rHPOTeXHHUUYECKHUX U COTIPSTaIOIUX COOPY>KEeHHH;

— BO/IOXO3SICTBEHHBIN OanaHC BOJJOEMOB;

yMeTb:

— ¢opMymMpoBaTh UM pellaTh 3afauyd, CBs3aHHble C TIPOEKTHPOBaHHWEM U
SKCIUTyaTalyed TH/PaBIMYeCKUX M ITHEBMAaTHUECKMX CHUCTeM, TIa30-BO3/YIIHBIX
TPaKTOB SHEPreTHUeckoro 0060py10BaHUs THAPO3/IEKTPOCTAHLIHIA;

— WCITO0/b30BaTh (yHJAMEHTalbHbIe TOHSTHs, 3aKOHbI M TEOPUM K/IACCUYECKOU U
COBpPeMEeHHOU (pU3MKHK B 00/1aCTH KUIKUX U Ta3000pa3HbIX CPej;

— WCIO/b30BaTh TUAPOTEXHUYECKHE COOPY)XEHHMsI B 3aBUCHMMOCTH OT MECTHBIX
TU/POIOTUUECKUX YCIOBUH BO/IOEMOB,;

— OLIEHWUTb U PaCCUMTaTh HallOpHOe ¥ Ge3HaropHOe /IBH)KEeHHe BO/bI;

— OLEHUTh YPOBHU U 00BEMBI  BOJOXPAaHW/MIA,  BBINOJHUTH  TOCTPOEHHE




Koa u HaumeHoBaHHe
KOMTIeTeHI[UH

Kop 1 HauMeHOBaHHe HHANKATOPA
JOCTIDKeHHUS KOMITIeTeHI[HH

3anyiaHHpOBaHHbIE Pe3y/IbTaThl 00yUeHUsI

XapaKTePUCTHK.




2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30BATE/ILHOH ITPOI'PAMMEI BO

IucuuruiiHa OTHOCUTCST K 4acTd, (opMupyeMod ydacTHHMKamMM 00pa3oBaTesbHbIX
OTHOIIIeHWH O/i0Ka AWCIUIVIMH 1 10 HarpaB/leHWI0 TOArOTOBKM  bakasaBp 13.03.02
ONeKTpo3HepreTMKa W 2/IeKTpoTexHUKa (mpoduib: ['UAPO3MeKTPOCTaHLIMM U LIU(POBbLIe
TEeXHOJIOTHH).

IMucuuruivHa 6as3vpyeTcs Ha JUCHUITIMHAX: Briciias MmaTeMaTka, ®Pu3smka, TeopeTrueckast
MexaHuKa, IHpopmaTuka.
1715 0CBOEHUS AUCLIUTTUHBI, 00YJarOIHIACS JO/DKEeH:
3HATh:
— OCHOBHbIE TEDMHHBI MaTeMaTHUUeCKOr0 aHaIu3a;
— OCHOBHBI€ TIOHSITUSI U MeTO/Ibl (PU3UUECKHX 3aKOHOB;
— MeTOo/bl pellleHUs] MPUKJ/IaJHbIX 33/lay TeOpPeTUYeCKO MeXaHUKH;
yMeThb:
— WCKaTb, aHA/IM3MPOBaTh M OTOMpaTh HEeOOXOAMMYH WMH(OPMALKI0 M0 UH(MOPMAIIMOHHBIM

TeXHOJIOTUAM,
—  WCII0JIb30BaTh 3aKOHBI ¥ TEOPHH K/TaCCUUECKOUW ¥ COBPeMeHHOMW (hH3UKHY;
— OLeHWTb U PacCUMTaTh HOBbIE MO/Ie/H, He TOBTOPSIOLIHe CTaHjapTHbIe aJrOPUTMBI;
— oueHUTb AuddepeHLIaTbHbIe UCUUCTEHUS.

____ PesynbraThl 00yueHusi, TIOMyuYeHHbIe TIPU OCBOEHUM AWCLMITUIMHBI, HEOOXOAUMBI TIPU
V3yYeHUH C1eYHLIIMX [OUCLMIUVIMH: OKOHOMMKA T'M/PO3HEPreTHKH, ['MapaBinueckue MallWHbI
(mpoduns 1), BogHosHepretnyeckre pexxumbl (rpocdunb 1), TO u pemoHT obopyzoBanus I'OC
(mpodwsie 1), IpH BBITIO/THEHUE BBIMTYCKHOW KBaMM(UKAIIMOHHOW pabOTHI.



3. CTPYKTYPA U COAEPXAHUE JUCITAIL/INHbBI
3.1. CTpyKTypa JUCHUI/IMHBI
OO0i11ast TpyJ0eMKOCTb JUCIUTTAHBI COCTAB/ISIeT 5 3aueTHBIX equHuIl, 180 yacos.

No

/1

Pazzen AUCIATIIMHBL.
dopma NpoMeKyTOUHOM
aTTecTalyu
(no cemecmpam)

Bcero

YacCoB Ha

na22marn

Cemectp

PacripesienieHrie TpyZj0eMKOCTH pa3zena (B yacax) o BUJam
yueOHOM paboThI

KonTakTHasg

Jlek | Ilp

J1ab

KIIP

NKKII

[TA

CP

KonTt-
poJib

CojepkaHue CaMOCTOSITeTbHOM
paboThI

(c ykazanveM Ne UCTOUHMKA IO 1. 5.1 U

CTPaHUL] B HEM)

OcCHOBHBIE TIOHSITUST U
oripefie/;ieHUs TApaB/IUKU

22

M3ydeHne TeOpeTHYECKOTO U
MPaKTUYeCKOro MaTepuana:

[1], cTp. 5-104.

[2], cTp. 5-118.

Beino/iHeHre oMalllHero 3a/laHus:
[4], Ne 1.1 - 1.6 cTp. 10-11, Ne 2.1 - 2.7
ctp. 14-15.

Bus! ABVOKeHUs )KUAKOCTeN U
rasos

22

W3yueHue TeopeTuueckoro u
MPaKTUYeCKOro MaTepuyana:

[1], cTp. 105-432.

BrInonHeHne foMalllHero 3a/laHust:
[4],Ne 3.1, 3.2 cTp. 21, Ne 4.1, 4.4., 4,7
cTp. 27-28.

I'mpponoruueckue
VCCIIe[OBAaHUS

14

V3yueHure TeOpeTHUECKOTO U
MPAaKTUYeCKOTo MaTepuraia:

[5], cTp. 3-92.

BrITo/THeHHe TOMAIIIHeTo 3a/JaHus:
[3], Ne 12.1-12.6

Pexxum pyces1. Tursl pyc/ioBbIX
TIPOL{eCCOB.

M3yueHue TeopeTU4eCcKoro u
MPaKTUYeCKOro Marepuaia:

[1], cTp. 159-214.

Beino/iHeHre [oMalllHero 3a/laHust:
[3], Ne 6.1-6.7

@DaKTOpbI CTOKA

M3yueHne TeOpeTUYECKOTO U
IIpaKTUYeCcKoro Marepuaa:

[1], cTp. 159-214.

Beino/iHeHre oOMallIHero 3a/laHust:
[3], Ne 6.1 -6.7

I'omoBoii CTOK

M3yueHnne TeopeTUYECKOro U
MPaKTUYeCKOr0 MaTepuaa:
[5], ctp. 173-208.




Paszen nuciivryiuHeL.
®opMa MpoMe>XKyTOUHOM
arrecTaluu
(no cemecmpam)

Bcero

YacCoB Ha

na2mAamn

Cemectp

PacrnipesienieHre Tpy0eMKOCTH pasZiena (B yacax) 1o Bujam
yueOHOM paboThl

KonTakTHasa

Jlek

IIp

JIab

KIIP

NKKII

ITA

CP

KonTt-
pOJib

CopeprkaHue CaMOCTOSITeTbHOU

paboThI
(c ykazanueM Ne uctouHuka no m. 5.1 u
CTpaHUL] B HEM)

Pacuet pacxogos

W3yueHue TeopeTnueckoro u
MpaKTUYeCKOro Marepuara:

[1], cTp. 57-147.

BrimosiHeHve JoMallIHero 3a/jaHus:
[3], Ne 3.2, 3.3,3.5-3.9,4.1, 5.1-5.5
[4], Ne 4.1, 4.4.,4,7 cTp. 27-28

OK0JIOTHsI BOJHBIX PECypCOB

V3yueHue TeOpeTUIeCKOro U
MPaKTHUUEeCKOr0 MaTepurana:

[6], cTp. cTp. 262-267.
6BbIMoHeHNe JOMAIITHEro 3a/laHus:
[3], Ne2.5, 7.11, 7.15, 8.4, 8.11.

I'upponornueckue
XapaKTepUCTUKU

V3yueHue TeOpeTUYeCcKOro U
MPAKTUYeCKOT0 MaTepuaia:

[2], cTp. 225-232.

[5], cTp. 92-109.

BeIno/iHeHHe [OMaIIIHero 3aJaHus:
[3], Ne 10.1-10.5.

10

'uapomeTtpuyeckast ciyxba

M3ydeHne TeOpeTHUYECKOTO U
MpaKTUYeCcKoro MaTepuara:
[5], ctp. 112-175.

11

PI'P

50

50

CoracHo rpaduKy BITOTHEHHUS

JK3aMeH

36

2,5

33,5

JK3aMeH NPOBOAUTCS B YCTHOI (hopme 1o
OusleTaM cornacHO MporpamMMe K3aMeHa

Hmoezo 3a cemecmp

180

16

32

16

2,5

80

33,5




3.2.KpaTkoe coep>xaHue pas3/ie/10B
1. OcHogHble noHsamus u onpedeseHus 2uopasauKU.

[Tpeamet uccnegoBanusi. CBOKMCTBA XUKOCTeH U ra3oB. [II0THOCTb, BI3KOCTb, CXKMMaeMOCTh,
TemMrepaTypHOe  paclliMpeHre,  [OBEDXHOCTHOEe  HaTsDKeHWe,  KalWUISpHbIM  3(dexT,
BCIIEHUBaeMOCTb, UCTIapPSIeMOCTb, PACTBOPUMOCTD T'a30B.

2. BuOdbl dgudiceHus xcudkocmetl U 2d308.
YcraHoBUBIIEeCSI W HeyCTaHOBMBILEECS, paBHOMEDHOE W HepaBHOMEpDHOe, HaropHoe |
Oe3HarlopHOe, TIOTeHLMa/lbHOe W BUXpeBOe, JjaMuHapHOoe U TypOyneHTHoe. KaBurars.
@dopMy/IMpOBKa ¥ MeTO/IbI PellieHrsT 3a/iau THIpOra3oivHaMUKU. Maremariueckast hopmy/vpoBka 3aaau TT/T.
[yiddepeHianbHoe ypaBHeHNe [BVDKEHMsT BSIBKOM HeOKMMaeMoM »UIKOCTU. [lvdibepeHianbHoe ypaBHeH e
HepaspbIBHOCTU. KpaeBble yoioBvsi Tipy pettieHny 3aad [T, YpaBHeHue bepHyamu [jsi 3/1eMeHTapHOU

CTPYWKU W/leallbHOM >XUIKOCTU. PellleHue 3aZiau THPOMEXaHWKHM Ha OCHOBe TeOpUU TOJ00us.
[TpuBenenue cuctembl auddepeHIMaNibHBIX ypaBHEHUN THIPOMEXaHUKH K 0e3pa3sMepHOMY BUY.
Kputepuu rugpomMexaHuueckoro 1o/obusi. YpaBHeHuWe bepHynnu [jis TIOTOKa peasbHOU
JKUJKOCTH.

2. Pacuem uHXceHepHbIx cucmem.

PacueT TpyOOIIpoBO/IOB. MeTo/jMKa pacueTa MPOCThIX TPyOOMpoBOZAOB. PacueT TpyOONpPOBO/IOB.
MeTo/MKa pacueta CJIO’KHBIX TPYOOIPOBOZOB. AHa/MTHUeCKVe M rpadyueckie MeTobl pellieHus 337ad Tio
pacueTy TpyOONpOBOAHLIX cucTeM. VcTeueHue JKUIKOCTeM uepe3 OTBepPCTHsS U HACaJKU.
Koadduimentsl ckopocty U pacxojia. VcreueHwe mpu TepeMeHHOM Harmope. 'hpaBnuyeckuii
yaap B Tpybax. ®opmyna »KykoBckoro. [IpsMoii u HemnpsiMoi TUApaBIMUeCcKUid yjap. MeTobl
Tipe/JOTBpallleHUs] TH/pPaBIMdYeCcKUX y/apoB. TeueHue ra3oB 0 KaHa/iaM TiepeMeHHOro ceyeHrst. OCHOBHOe
YCJIOBHE COTUIOBOrO U Mdy30pHOrO TeueHHst. 3aKOH TeOMeTPUUeCKOro odpartieHys Bo3iekcteus. CKOpOCTb U
pacxof rasa. AHaiu3 COIJIOBOTO TeUeHHWs rasa uepe3 Cy)KUBArOLUICS KaHan. Kpusuc TeueHwusl.
OcHoBHOe ypaBHeHHe TWIpoCTaTvKU. OripeiefieHie CWIbI JaBeHMsE Ha TUIOCKME U KPHBOJIMHENHbIE CTEHKHU.
Knaccudukaiyst v MpyUHLAI [IeACTBYSI HarHeTaTese.

3. 'udpono2uyeckue uccae0oeaHusl.

Wcropusi pa3BuUTHSI TWPOJIOTUM, COBPEMEHHOE COCTOSIHUE THAPOJIOTMYECKUX UCC/Ie0BaHUM.
Posib TMApOMeTeopoIorMuecKol CTy>kKObl U KOHTPOJIS Hafl OXpaHOU BOJHOM cpefibl. PacripeesieHue
BOJbl Ha 3eMHOM Iiape. Boguble pecypcbl 3emiy, Poccun. Kpyrosopor BoAbl B Ipupofe.
YpaBHeHWe MUPOBOTO BOJHOr0 0anaHca. YpaBHeHWe BOJHOrO 0asaHca OT/E/bHBIX PEeUHbIX
OacceliHOB, MOpPeM, 03€p U BOJOXPaHHJIHUII].

4. Pedicum pyces. Tunbl pyc/108blx NPOYeccos.
dusuko-reorpaduueckrii KOMIUIEKC peuHOro OacceiiHa. TWIbI peUyHbIX pycesll U pPyC/IOBOTO
nipoijecca. Tumbl nMuTaHusi pek, rugporpadsl pek. @a3bl pekuMa pek. TepMUUeCKUil pe)KuM pek.
PycnoBbie gedopmariuu. OcobeHHOCTH TBEPOTO CTOKa rOpHBIX pek. CeseBble TIOTOKW U 6opwba C
HUMH. [lepemeljeHrie HAHOCOB BOJIHEHWEM W BJI0Jib OEPEroBbIMU TEUEHUSIMU B peKax, MOpSX,
03épax U BoJoxpaHWIMIIax. Beibop MecTa it Boo3abopa M paccerBarolero BbITyCKa CTOYHBIX
BOJI.

5. PAKmMopblL CMOKAa.

XapakTepuCcTUKU peuHoro croka. OOpa3oBaHMe HAHOCOB. B3BellleHHble HAHOCHI, X [BH)KEHHE.
MyTHOCTE ¥ €€ u3MeHeHHe 10 peKaM U B TIpUOpeXHON 30He Mopei, 03ép, BOJOXPAHUJIMILL.
TpaHcrnopTUpyroIlias CriocCOOHOCTh PEYHOTo TOTOKA. [IOHHBIE HAHOCHI, UX (opma. TBEPABIN CTOK.
Pacxop v cTOK pacTBOpEHHBIX BelljecTB. Hopma cToKa.

6. ['0008601i cMOK.
N3meHunBOCTL rofi0BOro CTOKa. PacuéT rofgoBOro CToka MpU HaJWYMM U OTCYTCTBUM JAaHHBIX
TMPOMETPUUECKUX Hab/rofieHnii. BHyTpUrosoBoe pacripe/ie/ieHHe CTOKa, €ro pacuéT IpH
Ha/IMYWM, HEeJOCTaTOYHOCTH WM OTCYTCTBUM [AHHBIX TUIPOMETPUUECKHX HaOJIrojeHNH.
MakcumanbHbIl CTOK. PaKTOPbI BeCEHHEro M0JI0BOAbS U I0XKEBOr0 CTOKa.

7.Pacuem pacxodos.
PacuéT makcHMasbHBIX pacxo/l0B BOJAbl MPU HAAU4YUM, HEJOCTAaTOYHOCTU WM OTCYTCTBUHU
TUIPOMETPUUECKUX [JlaHHbIX. MUHMMa/NbHBIM CTOK M YyC/IOBUsi ero ¢opMupoBaHus. Pacuér
MUHUMAJIbHOTO CTOKa. ['MAposiornueckoe MNpOrHO3UpoBaHWe. PeryimpoBaHue BBICOKOIO CTOKa.
ITepebpocka cTOKa.




8. DKo102us 800HbIX pecypcos.
[TpobsieMbl TeppUTOPHAILHOTO TIepepacIipe/ie/ieHus1 BOAHBIX pecypcoB. KauecTBO BOJpl M OXpaHa
MPUPOJHBIX BOJ OT 3arpsi3HeHusi. be30macHOCTb TMAPOTEXHUUECKMX COOpY)KeHul. Kpurtepuu
6e3oracHoctu ['TC. Ocobennoctn feknaprpoBanust ['TC pa3iyHOro Ha3HaUeHMsl.
9. 'udposnozuyeckue xapakmepucmuku.

3amaun W CcojfepkKaHHe pacuyéToB TI0  OMNpeJeneHu0 THMAPOJOTMYeCKUX XapaKTepPUCTHK.
V3MeHUMBOCTb TOZIOBOTO CTOKa. (OOOCHOBaHWE TPUMEHEHWsS CTAaTUCTUUYECKUX MeTO/OB B
rugposiorui.  O0ecrieueHHOCTb THUAPOJIOTUUECKOM XapaKTePUCTUKH. OMITUpUUEeCKass KpuBasi
obecrieueHHOCTH. TTOoCTpOEHME TEOPETHUECKOW KPHUBOM 00ecrieueHHOCTH W e€ TpoBepka. MeToj
KOppe/sifM W ero  WCIOJIb30BaHWe ISl yJJIMHEeHWs KOPOTKUX pSiIOB  Hab/rofeHui.
MaremMaTtrueckoe MOJe/IMpOBaHUe TUPOJIOTUUeCKUX psioB. OmnpejeneHue pacxofoOB BOJAbI MO
MECTHBIM CKOPOCTSIM U TJTyOMHaM IOoTOKa. JIpyrie MeTobl Oripe/iesieHsi PacXo/ioB Bozbl. KpuBbie
3aBUCMMOCTH Pacxo/0B, IJIOLa/[eli )KUBOTO CeUeHUs1 U CPeJHUX B CEUeHHWH CKOPOCTed OT YpOBHeH
BO/IbI.

10. 'uopomempuueckas caycoa.
CocrtaB ¥ opraHu3alus TUApPOMeTpuueckor ciyx0Obl B Poccuiickoit @enepaiunt v 3apyOesxHBbIM
ctpaHax. [Ipubopbl U MeTO/jbl U3MepeHUs ITyOUH BO/bl, CKOPOCTeH TeueHHs Bozbl. OnpesiesieHue
MIPOJOJIbHBIX YK/IOHOB.

3.3. Tembl MpaKTUYECKHX 3aHATHI

1. OnpeneneHrie TeOMeTPUUECKUX XapaKTePUCTHK OacceiiHa peku v peuHoii cetu (10 vaca).

2. OmpepieneHre pacxo/i0B BO/bI TI0 MECTHBIM CKOPOCTSIM | ryiybrHam (10 uvaca).

3. Pacuér xapaKTepUCTHUK PEUHOIr0 CTOKA MPH OTCYTCTBUU TMIPOMETPUUECKUX Hab/roeHui (4
yaca).

4. PacuéT xapakKTepUCTUK PEYHOI0 CTOKA MPHY HaJIMUUU [I/TUTEBHOTO pPsifia TUIPOMETPUUeCKUX
Hab/ro1eHui(2 vaca).

5. OrnpeziesieHre MapaMeTPOB BOAOXPAHWIMILA TOJUYHOTO peryadpoBaHus ctoka(l uac).

6. Pacuétnl BogocOpoca 1 KperyieHus: HibkHero Obeda (1 uac).

7. PacueTsl 0 perysMpoBaHuio pycen pek (1 yac).

8. 3amguTa 6eperoB ot 3aroruieHus (1 yac).

9. Pacuet 1 ogbop coopy>keHui NHXeHepHO! 3auuTh (1 yac).

10. 3ammra OT HaBOAHEeHMH, ceneil. bopbba c 3po3wueit (1 yac).

3.4. Tembl 1a00paTOpPHBIX paboT
1. BBopHoe 3aHsiTve. Onucanue rugpocreHga ['C. Mi3MepeHue CKOpOCTelN [IBW)KEHUS XKUIKOCTH.
OmnpejeneHve 3aBUCMMOCTU BSI3KOCTM BOJbl 3aBUCUT OT ee TemIilepaTypbl. VI3mepeHue
CTaTUYeCKOTO [IABJIEHUS KMIKOCTH B IJIABHO CY)KAIOIUXCS M PACIIMPSIIOIIUXCS TpyOax (4 uaca).
2. WccnefoBaHre pe)KUMOB TeueHUst >KUAKOCTH. OmpesiesieHre 00/1aCTH COMPOTHB/IEHHs, KOTOPOe
COOTBETCTBYET TYpPOY/JIEHTHOMY TEUEHHUIO XXUJKOCTH. [IBIDKeHMe YKUAKOCTU B TpyOe mepeMeHHOro
ceueHus1. ['uipaBvuecKue MOTePU TMPU JIBUYKEHUU BSI3KOW »KUJKOCTH (4 uyaca).
3. JIBi>KeHHe >KUIKOCTH B TPyOe TepeMeHHOro ceueHus. ['WzipaBidyecKre TOTEPU TPU JBWKEHUH
BSI3KOM KHUAKOCTU. VIcTeueHre >XUIKOCTH uepe3 KpyrJjoe, KBaZipaTHOe, TpeyrosbHoe oTBepcTue (4
yaca).
4. KaBuTaiusi B TIoToKe »XUAKocTH. OrpeieneHre Ko3dduiieHTa pacxojia BOJOCIMBA C TOHKOU
cTeHkoi. OnipeienieHre KoaduijeHTa 111epoX0BaTOCTU IMIpaBIMUeCKOro J0TKa (4 yac).
3.5. PTP

PI'P Ha Temy: «I'mjposiornueckue pacyeTbl TIPU BOJOXO3SIICTBEHHOM MPOEKTUPOBAaHUU» (110
BapyaHTaM)

3.6. TemaTHKa KypCOBBIX IPOEKTOB/KYPCOBBIX PadoT
YueOHBIM I/1aHOM He TPelyCMOTPEHBI.



3.7. CooTBeTCTBHE pa3/ie/ioB JUCIUIUIUHBI U (JopMUpPYeMBIX B HUX KOMIIeTeHI[Hi

Homep 1 HavMeHOBaHUWe pe3y/bTaTOB 00pa30BaHus
T10 JUCLIUTITUHE
(B COOTBETCTBUM C pa3zesiom 3)

Nupekc
KOMITeTe
HLUU

Howmep pa3zena JUCLUIIIMHEL (B COOTBETCTBUM C

n.3.1)

4 cemecTp

Dopmbl KOHTPOJIS

11213415

6

10

3HaTh:

OCHOBHble ~ TepMMHbl U  KjacCU(UKALIU
TM/PaB/IVKH U MH)KEHEPHON TH/POJIOTHU

IK-1.1

Jlaboparoptas paborta Nel

OCHOBHbIE TOHATHUA n MeTObI
MdTeMaTH4eCKOro dHaJ/iu3d, aHaJTUTUUYECKOH
reoMeTpru nu anre6pbl s AHCKPETHOﬁ
MadTeMdaTHuKH, Teopun BepOHTHOCTEﬁ u
CTAaTUCTUKH

IK-1.1

TecT «PaKTOpBl, BAMSIOLME HAa paCcX0/»

TUZPaBINYECKUN pacueT rMIAPOTeXHHUUECKUX U
COTIPSITAIOIINX COOPY>KeHUH;
BOZIOXO3SICTBEHHBIH Oa/IaHC BOZJ0EMOB

IK-1.1

JlabopatopHasi paboTa Ne2

MeTO/bl pelleHHs MNPUKIaAHBIX WHXeHepHO-
TeXHUUYECKUX  33Jad [0  HH)XeHepHOU
TM/IPOJIOTHU U TH/IPaBINKHI

IK-1.1

Tect «MeTogpl reo/I0rnuecKnx U ripoI0oruYecKux
WCCIeJOBaHUN»

TU/PaB/IMUECKUN PACUeT THUAPOTEXHUUECKUX U
COTIPATAIOIIUX COOPY>KEHUM

IK-1.1

KoHTposibHasi paboTa «XapakTepucTHKa HAaHOCOB»

BOZIOXO03SIHCTBEHHbIN OaaHC BOJOEMOB

IK-1.1

KontposbHast paboTta «XapaKTepUCTHKa THPOMETE0POIOTHUECKHX
TIpHOOPOB 1 yCTPOHUCTB»

YMmeth:

dhopMyMpoBaTh M peliaTh 3a/jaud, CBsi3aHHbIE
C TIPOEKTUPOBaHMEM U  SKCIUTyaTauyed
TU/IPABJIMUYECKUX W TTHEBMAaTHUECKUX CHCTEM,
ra30-BO3AYIUHBIX TPakTOB 3HEPreTHUecKoro
000pY/I0BaHs THPOIEKTPOCTAHIUH

IK-1.1

PacuetHo-rpadrueckast pabota

WCII0/Ib30BaTh  (yHJAMeHTa/lbHble TIOHATHS,
3aKOHBI M TEeOpUM  K/JacCUUeckod H
COBpeMeHHOW (U3UKK B 00/1aCTU XXUAKUX U
ra3o00pa3sHbIX Cpej

IK-1.1

KouTposnbHasi paboTa «PacueTHbie 1MOKa3aTe u rpOI0rHueCcKux
XapPaKTEPUCTUK»

OLIEHUTh W  pacCUMTaTh  HATlOpDHOE |
Oe3HariopHOe  JBWKEHWE BOJbI;  OL[eHUTHb
YPOBHU U 00BEMBI  BO/IOXPaHWIIMIIA,
BBITIO/THUTH MOCTPOEHUE XapaKTEPUCTUK

IK-1.1

JlabopatopHasi paboTa Ne3

WCII0JIb30BaTh TH/IPOTEXHUUECKUE COOPY KEHHUSI
B 3aBUCHMOCTH OT MECTHBIX TH/IPOJIOTHUECKUX
YCJIOBUI BOJIOEMOB

IK-1.1

JlabopatopHas pabota Ned




Bcezo uacog Ha pazden ducyunauHsbl
(8 coomeemcmeuu ¢ n.3.1)

22

22

14




4. KOMIIETEHTHOCTHO-OPUEHTHUPOBAHHBIE OIDEHOYHBIE MATEPHUAJIBI
JIJI TEKYIIETO KOHTPOJIA YCIIEBAEMOCTU U ITIPOMEXYTOUYHOHN
ATTECTAIVHA 110 JUCHIUIIV/IMHE

4.1. Tekyiimii KOHTPOJIb YCIIEBaeMOCTH 10 AUCLMILIMHE:

— TeCTUPOBaHUeE:

1. Tect «®aKTopsl, BIUAOLLME Ha PACXO/»

2. Tect «MeTobl re0/0TUYECKUX U TUIPOJIOTMUYECKUX UCC/IeJ0OBaHU»
— KOHTPOJIbHBIE PabOTHI:

1. KonTtposbHas paboTa «XapakTepruCTHKa HAHOCOB»

2. KonrtpospHas paboTa «XapakTepyCTHKa I'MJPOMeTe0POIOTMUeCKUX ITPUOOPOB U

YCTPONCTB»

3. KoutposnbHasi pabota «PacueTHbie MoKa3aTeny THAPOTOTUUECKIX XapaKTePUCTHK»
— 3amMTa 1abopaTopHBIX paboT.
1. BBopHoe 3aHsiThe. Onmcanue rugpocreHga ['C. M3MepeHue CKOpOCTeN [BW)KEHUS YKUIKOCTH.
OmnpefeneHve 3aBUCMMOCTU BSI3KOCTM BOJbl 3aBUCUT OT ee TeMmIilepaTypbl. VI3mepeHue
CTaTUYEeCKOTO JaBJIeHUs] YXKUIKOCTU B IJIABHO CY)KAIOLIMXCS ¥ PACIIMPSIIOLIUXCS TpyOax (4 yaca).
2. WccnefoBaHre pe)KUMOB TeueHUst >KUAKoCTU. OmpesiesieHre 00/1aCTU COMPOTHB/IEHHUs, KOTOPOe
COOTBETCTBYeT TYypOY/JIeHTHOMY TeUeHHIO >KUAKOCTH. [IBIKeHUe >KUIKOCTU B TpyOe TiepeMeHHOro
ceueHus1. ['uapaBIvuecKue NMOTepPU MPU JIBUYKEHUU BSI3KOU »KUJKOCTH (4 uyaca).
3. JIBi>KeHHe >KUIKOCTH B TpyOe TiepeMeHHOro ceueHWs. ['vzipaBIUyecKe TMOTEePU TIPU JBWKEHUH
BSI3KOM >KUJKOCTU. VcTeueHre XUAKOCTH Uepe3 KpPYrjoe, KBaJpaTHOe, TPeyrojbHOe oTBepcTue (4
yaca).
4. KaBuTaiusi B 1IoToKe >KuAKocTu. OripefiesieHre Ko3dduiimeHTa pacxoia BOJIOCIMBA C TOHKOU
cTeHKOM. OnipeiesieHre KO3 ULIMeHTa [11epoX0BaTOCTH TMAPaBIAYeCKOro JI0TKa (4 yac)
— 3amuTa pacyeTHo-rpaduuecko paboTel Ha TeMmy: «['HAposOrMYecKre pacyeThl TIpU
BOZIOXO3SIMCTBEHHOM TIPOEKTUPOBaHUM» (10 BapyUaHTaMm)

bannbHO-pedTHHIOBast CTPYKTypa AUCLIMIIMHBI SIBJISI€TCS IPUIOKEeHHeM A.

4.2. ITpoMe)xyTouHasi aTTeCcTalys M0 JUCHUI/IMHE (UaCTH AUCLUINIAHBI):

OK3aMeH.
OrieHKa orpe/iesisieTcsl B COOTBETCTBUU C [TosiockeHreM 0O OasiTbHO-PEUTUHTOBOM CUCTEMe JIJist
crygentoB HUY «M3OW» Ha OCHOBaHMM CeMeCTPOBOM M 3K3aMeHal[MOHHOM COCTaBJ/ISIOIIUX.

IIpumeuanue: OrjeHOYHble MaTepuaabl MO [AWCLUIUIMHE TIpUBeJeHbl B (DOHZE OLIeHOYHBIX
Marepuasnos OIIOIL

5. YYHEBHO-METO/UYECKOE OBECIIEYEHHWE JUCIUILI/IMHBI
5.1. ITeyaTHbIe U 3/1eKTPOHHBIE U3/JaHHUSA:

1. TI'mapaBiIuKa, TUAPOMALIMHBI M THAPONPHBO/BI | YYeOHUK /ISl CTYAeHTOB BTy30B / T.
M. Baura [u zap.]. - 2-e u3g., nepepa0. - penp. Bocripou3sBezieHye usz. 1982 r. - M. : AnbsHc, 2013.
-423 c.

2. MoprysoB, K. II. I'ugpaBnuka [OnektpoHHbIi pecypc] : yuebnuk / K. I1. MoryHoB. -
ONEeKTPOH.TeKCTOBble  JaH. — Crie. : Jlaws, 2014. - 288 «c¢. - URL:
https://e.lanbook.com/reader/book/51930/#1

3. IlpumepsbI pacyeToB o rujpaB/IUKe : yueb.1ocobue /st CTPOUTENBHBIX CIelUanibHOCTeN
By30B / A. [. AnbTinyns [u ap.] ; oz pen. A. [1. AnbTiIy/si. - perp. Bocpou3sBeaeHue usg. 1976 r.
- M. : Anpsnc, 2013. - 255 c.



4. CrapoBepos, B. B.I'njporasogunamuka : yue6.mocob6ue / B. B. Ctaposepos, JI. B. Poroga,
JI. B. Crapogepoga. - Bomkckuii : @unuan 'OYBIIO "M3U (TY)" B r. Bomkckom, 2009. - 73 c.

5. OkoJsenoBa, A.A. JIeKIuy 10 Te0I0TUH 1 THAPOJIOTHH [ DeKTPOHHBIN pecypc]: yueOHUK /
OkosnenoBa A.A., I'.C.EropoBa. — 2013. — 218 c. - D/IeKTpOHHbIE TEKCTOBBIE JaHHbIe. — Boarorpaz,
Bosrorpaz.rocys. c.-x. akagemusi. _  Pexumpoctyna: http: //www.biblioclub.ru /idex.php?
pade=book_view&book_id

6. Hockos, Bb.J., Ilpasgusen, FO.II. T'mppocoopyxeHuss BOAHBIX IIyTed, IOPTOB M
KOHTHHeHTasibHOro 1enb¢a. Yacte III. CoopykeHusi KOHTUHeHTanbHOro wenbga.- M. : ACB,
2004. - 280 c.

5.2 JInneH3MOHHOE U CBOOO/JHO PacIpoCTpaHsieMoe MPOrpaMMHOe o0ecrieueHne:
MicrosoftWord, MicrosoftExcel, PowerPoint.

5.3. InTepHeT-pecypchl, BK/IWUas npodeccuoHanbHbie 0a3bl AaHHBIX U HH(OpMaLOHHbIE
CIpaBOYHbIE CUCTEMBI:

YnuBepcureTckas nHpopMarmoHHas cuctema «POCCHUS» https://uisrussia.msu.ru

CripaBouHO-TIpaBoBasi cucteMa «KoHcynbTaHT+» http://www.consultant-urist.ru

CnpaBouHo-1paBoBas cuctema «['apanT» http://www.garant.ru

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

baza manHbix Scopushttps://www.scopus.com

[TopTan oTKpBITHIX AaHHBIX Poccuiickoit denepanyu https://data.gov.ru

ba3a OTKpBITBIX JaHHBIX MWUHHCTEpPCTBA TpyJa M  COLManbHOM  3amurel  P®
https://rosmintrud.ru/opendata

ba3a gannbix HayuHotii asiektponHoi 6ubmoteku eLIBRARY.RU https://elibrary.ru/

ba3a paHHbIX poecCOHaNbHBIX CTaHapTOB MUHUCTEPCTBaA TPy/ia U COLIMAIbHOM 3all{UThI
P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

Ba3bl jaHHbIX MUHKCTEPCTBa SKOHOMUUeCKOro pa3BuTus PO http://www.economy.gov.ru

ba3a oTkpbIThIX faHHbIX PocramonnTopunrahttp://www.fedsfm.ru/opendata

OnekTpoHHas 6a3a gaHHBIX «M3maTenbcTBo JlaHb» https://e.lanbook.com

@efepanbHas rocyfapcrBeHHas MH(GoOpMalMoHHas cucteMa «HarMoHasmbHasi 371eKTpOHHast
o6ubmoTeka» https://H36.pd

HarmoHameHBIN MopTai oH/aiH 00yueHnst «OTKpeIToe ob6pa3oBanuex» https://openedu.ru

OnektpoHHast 6a3a faHHbIX "Polpred.com O630p CMU" https://www.polpred.com

Oduimanbhbiii  cailt @efiepalbHOTO areHTCTBA [0 TEXHUYECKOMY peryJIMpoBaHUIO U
MeTpoJioruu http://protect.gost.ru/

OnekTtpoHHas 6ubnmoreka MOUhttps://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCLHUILIJINHBI
HEKL[I/IOHHBIE W TIpPAKTHYECKHE 3aHATHUSA TMMPOBOJATCA B y‘-Ie6HbIX dyJAUTOPUAX, CHA0>XKeHHBIX
obopyJoBaHWeM /i TOKa3a OOyvaroIdX MaTepuanoB, CpPeCTBaMH 3BYKOBOCIIPOWU3Be/€HHS,
JOCKOW ayZMTOPHOM, 00OpyZOBaHMEM [l TIPe/ICTaB/eHHs] Tipe3eHTarui (T1a3MeHHasi TaHesb,
NepCOHA/IbHBIN KOMIIBIOTED).
JTaGopaTopHble 3aHATHs TPOBOAATCA B Jlabopatopun «JlabopaTopusi I'MapoTexXHHUeCKuX
COoOpy>KeHuM uMeHH UM. ripodeccopa E.A. ManvkoBa».



IIpunoxenneA

BA/IVIbHO-PEUTUHI OBASI CTPYKTYPA JUCIUIIIUHBI
I'uapaB/IMKa U HH)KeHepHasi rujjpoJiorusi (mpogmuis 1)

(Ha3BaHWe JUCLMIUIUHBI)

IlepeueHb KOHTPOJ/ILHBIX MEPONPUATHI TEKYII[ero KOHTPOJIsA yCIIeBaeMOCTH T10 AUCLUILIHHE:
KM-1 3arryTa mabopaTtopHoi paboThl Nel

KM-2 TecT «@aKTOpbl, BJIUAOLLME HA PACXO»

KM-3 3arryTa 1abopaTopHOi paboThl Ne2

KM-4 TecTt «MeTo/ bl re0/I0rMUeCKUX U TUAPOIOTUUeCKHX UCC/Ie0BaHUN»

KM-5 KoHTpospHast pabota «XapakTeprCTHKa HAHOCOB»

KM-6 KoHTponbHast paboTta «XapakTepucTHKa rHpoMeTeopoIoruueckux mprubopoB U
YCTPOUCTB»

KM-7 3arura pacueTHO-rpaduuecKom paboThI

KM-8 KonTpospHast pabota «PacueTHble TIOKa3aTe TUAPOIOTHIeCKUX XapaKTePUCTHK»
KM-9 3atipra labopaTopHoii paboThbl Ne3

KM-10  3arrura tabopaTtopHoii paboThl Ne4

BI/[}I dTTeCTaIlMH — 5K3dMEH.

Tpyso0eMKOCTb JUCLIUITIMHBIL = 53.e.

Howmep Pazgen aucuunivHbl Nupekc KM-1|KM-2|KM-3 | KM-4|KM-5KM-6|KM-7| KM-8 | KM-9| KM-10| Ox3amen
pasziena| KM:
1 OCHOBHbIE TIOHSITUSI vl +
oTIpeJiesieHusT TH/PaBIuKH
2 Buzibl ABYDKEHUS KUKOCTeH 1 + +
razoB
3 T'uaponoruyeckrie UCCIeA0BaHUS + +
Pexxum pyces. Tumsl pyc/10BbIX
4 TIPOIIECCOB. + +
5 ®DakKTopb! CTOKA + +
6 T'omoBoii cToK + +
7 Pacuer pacxofioB + +
8 JKOJI0THSI BOAHBIX PECYPCOB + +
9 I'mpposioruyeckue + +
XapaKTePUCTUKU
10 | T'ugpomerpuueckas ciiyx6a + +
MunHumanbHei 6amrzaKM | 3 | 3 | 2 | 2 | 4 | 5 |10 5| 3 3 20
MakcuManbHeii 6amn3akKM | 5 | 5 | 4 | 4 | 6 | 7 |12 7 | 5| 5 40




MuHUCTEpPCTBO HAYKH M BbIcLIEro o0pa3osanus P®
DenepaibHOe rocy1apCcTBEHHOE 010zKeTHOE 00pa3oBaTe/IbHOE YUPeKACHHE
BbICILIET0 00pa3oBaHusA
«HaumoHaibHBIA UCCIIEI0BATEIbCKUI YHUBepcuTeT «MIN»

duanan PI'OY BO «HNY «MIN» B r. Bokckom

Hanpasaenue noaroroBkm: 13.03.02 Ji1ekTpoIHepreTuka M 3JJeKTPOTEXHHKA
HanmenoBanue o0pa3oBaTeqbHON mporpamMmbl: ['mapodsiekTpocTaHuMu M HU(pPOBbIE TeX-
HOJIOTHH

YpoBeHb 00pa3oBanus: 0akanaBpuar

®opMa 00yUeHHsI: OUHASA

OneHovHble MaTepuaJibl IO JTMCHUILIMHE

b1.B.14 'H/IPABJIMKA 1 UH) KXEHEPHAS I'MAPOJIOT U

BoJkekui 2022



OI.[CHOLIHBIG MAaTCpHaJIbl IO AUCHUIUIMHEC IPCAHASHAYUCHBI IJIA OLCHKH: HOCTHUIXCHHA 06y—
YarloIMMHUCA 3aIllJIaHUPOBAHHBIX PC3YJIbTATOB 06y‘-IeHI/I$I Io AUCHUILIIMHE, STalla q)OpMI/IPOBaHI/ISI
3aIlJIAaHUPOBAHHBIX KOMHCTGHHI/Iﬁ " YPOBHA OCBOCHU NUCHUILIINHBI.

OIIGHO‘-IHBIG MaTepHraJibl MO0 JUCHUIINIMHE BKIIOYAKOT OLCHOYHBIC CPCACTBA IAJId NPOBCACHUS
MepOHpI/IHTI/Iﬁ TCKYLICTO KOHTPOJIA YCIICBAEMOCTHU U HpOMe)KYTOqHOﬁ aTTCCTAall1H.

OIICHO‘-IHHG CpeacTBa AJid OLCHKU 3alVIAHUPOBAHHBIX PC3YyJIbTATOB 06y‘-IGHI/I$I 10 JUCHMIIIN -
HC, COOTHCCCHHBIX C HHAUKATOpaMH JOCTUKCHUS KOMHGTGHHHﬁZ

Konapr nn-
3annaHupoBaHHBIC PE3yIbTaThl 00yUeHUs UKaTOPOB
p pesy y A P O11eHOYHOE CPEeZICTBO
0 JMCUIUTUINHE JOCTHXKE-
(TUI ¥ HAMUMEHOBAHUE)
HUS KOMIIe-
TEHITUU
3HaTh:
OCHOBHBIC TEPMHUHBI U KJIACCH(PHUKAINN THUIPABIHKH
p (uca P [TK-1.1 JlaboparopHas pabota Nel
Y MTH)KCHEPHOW THUIPOJIOTHH
OCHOBHBIE MTOHATHS U METOJIbl MATEMaTHYECKOIO aHa-
. Tect «®akTopsl,
7M3a, AHAJTMTHYECKOW T€OMETpPHM U aireOpshl, AUC-
o N IIK-1.1 BJIMSIFOIIME HA PACXO»,
KpETHOW MaTeMaTHUKH, TEOPUH BEPOSITHOCTEH U cTa-
TUCTHKHU
THJIPaBIMYECKUNH  pacdyeT TUIPOTEXHUYECKUX U
COIIPSATAIOIINX COOPYKEHHUI; ITK-1.1 JlaGoparopnas paborta Ne2
BOJIOXO3sIICTBEHHBII 0ajaHCc BOJOEMOB
METOJABI PEUICHUs] MPHUKIAJAHBIX WH)XEHEPHO-TEXHU- Tect «Metoapl reosoruye-
YecKUX 3a7ay M0 WHKEHEPHOW THUIPOJOTHH U THII- [K-1.1 CKUX M THAPOJIOTUYECKUX
pAaBJIMKHU HCCIICIOBAHUI»
THJIPaBIMYECKUNH  pacdyeT THUIPOTEXHUYECKUX U MK-1.1 Kontponbnas pabota «Xa-
COIIPSITAIOIINX COOPYKEHUHN ) pPaKTEpPUCTUKA HAHOCOBY»
KonTponbHas pabota «Xa-
pakTepUCTUKA THAPOMETEO-
BOJI0OXO035IICTBEHHBIN OajaHC BOJIOEMOB I1K-1.1 POJIOrHYEeCKUX IPUOOPOB U
YCTPOMCTB)
Ymersb:
dopMynupoBaTh M pemiaTh 3aJadd, CBA3aHHBIE C
MPOEKTUPOBAHMEM U JKCIUTyaTalueill TuapaBiinye- PacuetHo-rpaduueckas pa-
CKMX U ITHEBMAaTHMYECKUX CHUCTEM, Ia30-BO3IYIIHBIX IK-1.1 6ota
TPAKTOB SHEPreTUUECKOro 000pyA0BaHUS THIPOITIEK-
TPOCTAHIIUAMN
Konrponsnas padora
UCIIONB30BaTh (PYHIAMEHTANBHBIC TMOHSITHUS, 3aKOHBI
. . «PacueTHble mokazarenu
U TEOpUM KJIACCHUYECKON M COBpEMEHHOW (U3UKU B [K-1.1
THIIPOJIOTUYECKHUX XapaKTe-
00J1aCTH KUJIKUX U Ia3000pa3HbIX Cpel
PHUCTHK»
OLICHUTh U paccuuTaTh HANOpPHOE U OE3HAMOpPHOE
JBIDKEHUE BOJBI; OIICHUTh YPOBHU M OOBEMBI BOJIO- IK-1.1 JlabopaTtopHast pabota No3
XpaHWIHIIA, BBIIOJIHUTH OCTPOCHUE XaPAKTEPUCTUK
UCIIOJIb30BaTh THJIPOTEXHUYECKUE COOPYKEHUS B 3a-
BUCHUMOCTH OT MECTHBIX THIPOJOTHYECKHX YCIOBHMA IK-1.1

BOJOCMOB

JlabopaTopHnas pabora Ne4




Couepmaﬂne OLHCHOYHBIX CPEACTB. IIxana u KPpUTECPUHU OLNCHUBAHUA

3amura JadopaTropHoi padorbl Nel.
1. BBognoe 3anstue. Onucanue ruapocrenga ['C. M3mepenue ckopocTell IBHKEHUS SKUIKOCTH.
Omnpenenenre 3aBUCUMOCTH BSI3KOCTH BOJIBI 3aBHCUT OT €€ TemIepaTyphsl. M3mepeHue cratuye-
CKOTO JIaBJICHUS! JKUIKOCTH B IUIABHO CYKAIOLIMXCSA U pacIIMpsIOLuXcs Tpyoax
[Tpumepsl BOITPOCOB /1711 3AIUTHI:
1. Kakue cocraBubie yactu y ruapocterna ['C — 3?7 [louemy nBmxeHHne BOABI Ha pabouem
y4acTKe CYMTACTCS YCTAaHOBUBIIMMCS?
2. Kak ompenensercs oobem (Macca) ¥ Boabl Tpu U3MEpEeHUH ee pacxoaa?
. ITouemy pacxoj BoabI U3MepsieTcs 3a mpeaenaMu pabodyero yyacTka, a B pacueTax NpuHUMAeT-
Cs paBHBIM pacxojy B ce4eHuu 27
4. TloueMy B JIBIXKYIIEHCS BOJE JaBJICHHE TOPMOXKEHHUS OOJBIIE CTAaTHUECKOTO JaBIICHUS B
ATOM ke TouKe?
5. IloueMy MIOCKOCTh OTBEPCTHSI TMPUEMHHKA JIaBJICHHUS TOPMOXKEHHSI JOJDKHA OBITH CTPOTO
NEPIEHIUKYJIIpHA BEKTOPY CKOPOCTH Halerarooed CTpYyMKH >KUIAKOCTH WM raza?
6. Kak onpenensitorcss KOOpAWHATHI TOYEK YCTAHOBKHM MMPHEMHHKA JaBJICHUS TOPMOXKEHUS B ce-
YeHUU TPYyObI?
7. IloueMy mpu JBHXKEHUHM BOJABI MO TpyOe €€ CKOpOCTh Ha OcH TpyObl MakCUMallbHas, a y
CTEHKH OJM3Ka K HYJI0?
8. Ilpu xakuxX ycloBUSX AaBJICEHHWE TOPMOKEHUS ObUIO ObI OJJMHAKOBBIM JJIsi BCETO TIOTOKA B CeE-
YeHUU TPYyObI?
9. Jlns yero onpenensercs cpeaqHeo0beMHasi CKOPOCTh JABMKEHUS?
10. Kak noka3aTh TIOCTOSIHCTBO CpPETHEOOBEMHOW CKOPOCTH BOJBI BO BCEX CEUYCHHSX pabo-
Yero yyacrtka?
[To pe3ynbraTam 3amuThH JIAOOPATOPHOU PAabOTHI BHICTABIISETCS:
— 57 GayIoB, €CJIM Ha BCE BONPOCHI JIaHbl IPABWJILHBIE OTBETHI, 6€3 HEJ0UETOB;
— 4" Gana, eciu Ha BCE BONPOCHI IaHBI OTBETHI, PH 3TOM CyMMapHO JOMYIIEHO He Golee
JIBYX OIINOOK;
— 3" Gamna, eciv He MEHeE YeM Ha TMOJOBUHY BOIPOCOB JAHbI IPABUIBHBIE OTBETHI, JTHOO
IIPY OTBETE YacTO JIOMYCKAINChH OLIMOKH.

[98)

Tect «PaKTOpPHI, BIUAIOLIHE HA PACXO1»
Tect coctout u3 4 BonpocoB. BpeMst BBIOTHEHUS 5 MUHYT.
IIpumep BapuanTa Tecra:

1. Ilpu 6e3HanOpHOM JABMKEHHUH KUJKOCTH YacCTh MEPUMETPa )KUBOTO CEUCHHUS TOTOKA
KHUIKOCTHU OrpaHNYIMUBACTCA:
- Ta30BOM cpenoid, aBJIeHNE B KOTOPOW PaBHO aTMOC(HEPHOMY JaBICHUIO:
- HCYCTAaHOBUBIIHUMCA TCYCHUEM
- JIJAMMHApPHBIM T€UCHHEM;
- TypOyJIEHTHBIM TE€UEHUEM;
2. be3HanopHble IOTOKH TAKK€ MOYKHO Pa3JeNIUTh Ha:
- 3arnyOJIEHHBIE U Ha3eMHBIE:
- YCTaHOBUBILIEECS U HEYCTAaHOBMBILIECECS;
- TypOyJIEHTHOE U JIJaMUHApHOE.
3. Uro Takoe )KUBOE CEUEHHE B KaHAIE NEPEMEHHOTO CEUEHHs 7
1) ceuenue, KOTOPOE MEPICHINUKYISIPHO B KAXKIOW TOYKE CKOPOCTH YACTHIL TTOTOKA
KHUJIKOCTH;
2) cedeHue, KOTOPOEe NapauIeIbHO B KaKJ0M TOUKE CKOPOCTH YaCTHUI] TIOTOKA
KHUJIKOCTH;
3) ceueHue, KOTOPOE PACIIOIOKEHO 10T 45 ° K TOTOKY KHUIKOCTH.
4. Cwyia cyMMapHOro JIaBJIeHUs Ha KPUBOJIMHEWHBIE OBEPXHOCTH, PACIIONOKEHHBIE TI0/T
YPOBHEM KHMJIKOCTH, OIIPEIENSIETCS KaK:
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1) Bcerga nepneHauKYJISIpHO;

2) U3MEHSATCS IPU U3MEHEHUU MECTOIOJIOKEHUS TOUKH;

3) HEU3MEHHO B TOPU30HTAIBHOM IJIOCKOCTH;

4) reoMeTpuUecKas CyMMa BEpTUKaIbHONU U TOPU30HTAIBHON COCTABISIOUIHX.

ITo pe3ynbTaTaM TECTUPOBAHMS BHICTABJIACTCS:
— 5" GamnoB, eciv Ha BCE BONPOCHI JaHbI IPABUIILHBIE OTBETHI, 0€3 HEIOYETOB;
— 4" Gamwra, eciM Ha BCe BOIPOCHI JaHBI OTBETHI, IIPU 3TOM CYMMAapHO JOIYIIEHO He Goee
JIBYX OITHOOK;
— 3™ Qamna, ecnm He MeHee YeM Ha IOJIOBHMHY BOIPOCOB JaHBI NPABUIILHBIE OTBETHI, MO0
IpH OTBETE YACTO JAOMYCKAIHCh OIIHOKH.

3amuTa JadopaTopHoii padoTsr Ne2.

HccnenoBanue pexuMOB TeUeHUs KHUIKOCTH. Ompesenenne 001acTi COMPOTUBICHHS, KOTOPOE
COOTBETCTBYET TYpOYJEHTHOMY TEUYCHHIO KUJIKOCTH. JIBMKEHHE KUIKOCTH B TPyOE MePeMEHHOTO
cedeHus. [ uapaBnuyecKkue MOTepH MpH JABMKEHUHU BSI3KOH kuakoctu [Ipumepsl BOmpocoB Jiis 3a-
IIUTHI:

—

. I[Toyemy MOTOK KUAKOCTH B TPyOE MOXKHO CUMTATh YHEPTOU30JIUPOBAHHBIM?

2. Ilox neiicTBHEeM KaKUX CHJ MOTOK JKUAKOCTH YCKOpPSIETCS B IUIABHO Cy’Karolleics Tpyoe u
TOPMO3HUTCSI B IUTABHO paCIIAPAIONIEHCS?

3. Kakwue mpeoOpa3oBaHus JSHEPTHH KUAKOCTH TMPOUCXOIAT B SHEPTOM3OIMPOBAHHBIX IIABHO
CY)KaIOIIUXCSI W PACHIUPSIIONTUXCS TpyOax?

4. TloueMy paaBieHHE TOPMOXKEHHS JUISl CEUCHUS TMOTOKA BBIUMCISETCS M0 CPEeIHEMACCOBOMU

CKopocTH?

Kak u3mensiercss npaBieHre TOPMOKEHHSI B MOMEPEYHOM CEUEHUHU MOTOKA KUIAKOCTH?

6. Kak n3mensiercst maBieHne TOPMOKCHHUSI B MOTIEPEYHOM CEYCHHH TMOTOKA, €CJIM OHO BBIYHCIIC-
HO 10 CPEAHEMACCOBOM CKOPOCTH KHMJIKOCTU?

7. IloueMy naBiaeHHE TOPMOXKEHUS KHUIKOCTH YMEHBbLIAETCS BJIOJIb TOPU3OHTAIBHOU TPYOBI?

8. Kak m3meHsieTcss cCTaTuyeckoe JIaBJIEHWE JKHUJKOCTH B IUIABHO CY’XKAIOMIMXCA M PACIIU-
pstroImuxcs Tpyoax?

9. IloueMy naBieHHE TOPMOXCHHs, U3MEPEHHOE B IIEHTPE TOTOKAa, OOJbIe JaBICHUS
TOPMOKEHHS, BBIYUCIIEHHOTO 10 CPEAHEMACCOBOM CKOPOCTH?

10.  Tlouemy cpeaHemaccoBasi CKOPOCTh BJIOJIb TOPU3OHTAILHON TpyObl OIMHAKOBOTO JHAMET-
pa CoxXpaHseTCsl TOCTOSHHOM, a CTATHYECKOE /TaBIICHUE YMEHBITACTCs?

11.  Korga moka3aHusi MhE30METPOB IS U3MEpPEHUsS aBJICHUS HAa pabodyeMm ydacTke OyayT
OJIMHAKOBEBIMHU?

12.  Kak u3MmeHsieTcsi cpeaHemMaccoBasi CKOPOCTb B IJIABHO CY’KAIOIIUXCS M PACHIUPSIFOIINXCS
TpyOax?

[To pe3ynbTaTam 3aluThHl JIaA0OPATOPHOU PabOTHI BHICTABIISETCS:

— 4 6anna, eciu MpaBUJILHO BBIMOJIHEHO He MeHee 90% 3amanuii.

— 3" 6aiuia, eclii IPaBWILHO BBIOJIHEHO He MeHee 80% 3a1aHuii;

— 2™ Gasta, ey MPaBUIILHO BHINOIHEHO He MeHee 50% 3a1anuii.

N

Tect «MeToaAbI re010rH4YeCKUX M IHAPOJIOrHYECKUX HCCIe0BaAHUID)
Tect cocrout u3 6 Bonpocos. Bpems BelnonHeHus 15 MUHYT.
IIpumep BapuanTa Tecra:

1. Ompenenure Kakue BUIBI TCUCHUS CYIICCTBYIOT?
- CB0OOIHOE ¥ BBIHYKJEHHOE
- [IpepbiBUCTOE U TIIaBHOE

2. Omnpenenure OCHOBHOE CBOMCTBO TEKYUHX Tell
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- Mopo030ycTOHUYNBOCTH
- Bszkocth
- [naBnenue
4. Cpennsisi CKOPOCTb MOTOKa V' — 3T0:
1) MakcuManbHasi CKOPOCTh YAaCTHIL B )KMBOM CEUEHUU MOTOKA. Eciu B %HUBOM ce-
YEeHHUHU MTOTOKA, ABMXKYIIETOCS, HAalIpUMeEp, B TpyOe, MOCTPOUTH BEKTOPHI CKOPOCTHU YACTHUIL U CO-
€IMHUTD KOHIIBI 3TUX BEKTOPOB, TO MOJIYUYUTCS TpapUK CKAauKOB CKOPOCTEH.
2) cpenHss CKOPOCTh YAaCTHI] B )KMBOM CEUEHUH NOTOKA. ECIM B )KMBOM CeueHUU
MIOTOKA, JIBMKYILEToCsl, HallpuMep, B TpyOe, MOCTPOUTh BEKTOPBI CKOPOCTH YACTHIL U COEAUHUTD
KOHIIBI 3TUX BEKTOPOB, TO MOJIYYHUTCS TpaPuK H3MEHEHHsI CKOPOCTEH (3IMopa CKOpoCTei).
3) MMHHUMaJIbHAs! CKOPOCTh YaCTHUI] B )KUBOM CE€YEHUH MOTOKa. Eciu B ’KHMBOM ceye-
HUH [TOTOKA, IBHKYIIETOCS, HAIpUMED, B TPyOE, MOCTPOUTH BEKTOPHI CKOPOCTH YAaCTHI] U COCIIH-
HUTb KOHIIBI 3TUX BEKTOPOB, TO MOJYUYUTCS I'pa)iKk MUMHUMAJIBHBIX CKOPOCTEH.
5. OCHOBHBIMU 00BEKTaAMH UCCIIET0BAHUI B MH)KEHEPHON T'€0JIOTHH ABIISIOTCA
-TOpHbIE TIOPOJIbI (KaK cpesa UM OCHOBAaHUS 3/1aHUN U COOpY>KEHUM) U (PU3UKO-Te0-
JIOTUYECKHE UM UHKEHEPHO-T€0JIOTHYECKUE TIPOLIECCHI;
- MUHEpaJbl U T€0JIOTHYECKHE KapThl;
- OLIEHKa TeoMOop(}OIOrHYeCKUX yCIOBUHN y4acTKa; OLIEHKA T'€0JIOTMYECKO CTPYKTYpbI
TEPPUTOPUH; YCTAHOBJIEHHUE COCTaBa T'PYHTOB OCHOBAHMIA; OmpejeieHrne BOIHO-(pU3NUe-
CKUX U (PU3UKO-MEXaHUYECKUX CBOMCTB I'PYHTOB.
6. 'eoe3nueckre HHCTPYMEHTBI CITyXKart:
- JUIs1 U3MEPEHNUS JIMHUN JUIMH, YTJIOB, IPEBBIIICHUN;
- U U3MEPEHUs JIMHUH JUINH, U3MEHEHUH I1acTOB, PEBbIILICHUH;
- JUIsl U3y4YEHUS! PacIONIOKEHUs TPYHTOB, YTIJIOB, IPEBBIIIEHUN.

[To pe3ynbraTaM TECTUPOBAHUS BHICTABIISICTCS:
— 4 6anna, eciu MpaBUJILHO BBINOJHEHO He MeHee 90% 3amanuii.
— 3" Gajuia, eciii IPaBWILHO BBINOJIHEHO He MeHee 0% 3a1aHuii;
— 277 Gayuta, eCiv IPAaBWIILHO BBINOJIHEHO He MeHee 50% 3a1aHuii.

KonTposbHasi pabora «XapakTepucTHKAa HAHOCOB)
KonrtponsHas padorta cogepxut 3 3agaun. Bpems BolnoiaHeHus 35 MUHYT.
[Ipumep BapraHTa KOHTPOJIBHON pabOTHI:

1.1. Kanan TpaneneniaibHOTO CEYEHUS] IMEET CIEAYIOIIME pa3Mephl: IMprHa 1o JHy b = 3,8
M, Ko3((urmenT 3anoxxenus otkoca m = 1,5, riryouna Bozsl 2 = 1,2 M. OnipeienuTh peKnuM JBIKE-
HUsL B KaHAJIE TIPH MPOITycKe pacxona Q = 5,2 MP/CeK, eCiii BOJa COAEPKUT OPraHUYECKUE OCAKH.
Temnepatypa Boasl ¢ =20 °C.

1.2. TpeyronbHelil JIOTOK ¢ KOI(P(UIMEHTOM 3a0kKEHHUs OTKoca m = 1 HCIONb3yercst AJs
cOpoca BoJibI ¢ eckoM. OnpenenuTs pexxuM aBrkeHus (Rer) mpu mporycke pacxona O = 3,2 1i/cek,
ecIv TTyOMHa BOZIBI B 1I0TKe /1 = 8 cm, v =0,0131 cm?/cek.

OtBet: Rer = 10 800 (TypOyiEeHTHBIN pexuMm).

1.3. Kanan TpaneneniaibHOro CeueHus: UMeeT CIIEAyIOIe pa3Mephl: HMpHUHA 1o IHY b = 3,8
M, K03 (urmenT 3anoxxenus otkoca m = 1,5, riryouna Bozsl £ = 1,2 M. OnpeenuTh peKuM JBIKE-
HUsL B KaHaJle TIpU npomycke pacxona Q = 5,2 MP/ceK, NPeIokKUTL MEPOIIPUSITHS 110 COXPAHEHHIO
B BoJie penkoii uiopsl. Temmneparypa Boast ¢ = 20 °C.

ITo pe3ynbTaTaM TECTUPOBAHMS BBICTABJIAETCS:
— 6" GaIOB, €C/M NPABUILHO BHIIOIHEHO HE MeHee 90% 3a1aHuid.
— 5" GamoB, eciM NMPaBUIBHO BHIIIOJIHEHO HE MeHee 80% 3a1aHuii;
— 4™ Ganna, ecu MpaBMIILHO BBIIOJIHEHO He MeHee 50% 3a1aHuii.
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KonTpoJsbHasi padora «XapakTepucTHKa rHIPOMeTe0POJIOrHYeCKUX NPHOOPOB M YCTPOICTBY»
KonTponbhas pabota cogepxut 2 3a1aun. Bpems BoinonHeHus 15 MUHYT.
[Ipumep BapraHTa KOHTPOJIBHOMN pabOTHI:

1.1. Ha tpyOomnpoBoze, coequHsIoneM BOJAOXPAHWINIIE U aBTOMATUYECKUN PETYIATOP
Typounsl ['DC, ycranoBneH Bojgomep Benrtypu. OrmpenenuTs pacxo] BOAbL, MNPOTEKAroIed o
TpyOOIPOBOTY, €CIIM PAa3HOCTh MOKa3aHHWH Mbe30MeTpoB /1 = 20 cM, auameTp Tpyoomposoaa d; = 10
CM, a TMaMeTp TOpJIOoBHHBI d, = 5,6 cM (puc. 4.2). Ilpu pacueTe moTepsMH HANOpa, a TAKXKE CKATHEM
CTPYyH B TOpPJIOBHHE MIPEHEOPEYb.

1.2. JlaGopaTopHBI PTYTHBIH TEPMOMETP, MOTPY>KEHHBIH B PEUHYIO BOAY IO JCNCHHS IIIKa-
ae1 150 °C, nmokasbiBaet Temmeparypy ¢ = 250 °C. BcrioMmoraTellbHbI TEPMOMETP MOKa3bIBACT TEMIIEpary-
Py BBICTYTIAIOIMIETro cTojiouka £, = 50 °C. Onpeaenurs TeMrepaTypy >KUIKOCTH IO MOKa3aHUsIM TepPMO-
METPOB, €CJIM TeMIIepaTypHbIi K03 PuHeHT o0beMHoro pacmmpenus pryta = 0,00016 1/K.

[To pe3ynbTaraM TeCTUPOBAHUS BBHICTABIISICTCS:
— 7" 6amoB, eciy IPaBUIBHO BHINOJHEHO HE MeHee 90% 3anaHuii.
— 6" 6aIOB, €C/M NPABUIBLHO BHIIOIHEHO He MeHee 80% 3a1aHui;
— 5 GaJuIoB, €CiM NPaBUIBHO BBIIOIHEHO He MeHee 50% 3a1aHuid.

PacuetrHo-rpaduueckas padora «I'maposioruyeckue pacuyerbl NPpU BOJ0X03CTBEHHOM TPOEK-
THPOBAHMW» (110 BADHAHTAM)

Pa6ora conepxurt 1 3anauqy. Bpems Boinonnenus 45 MUHYT.

[Tpumep BapraHTa KOHTPOJILHOW PabOTHI:

Bona u3 peunoro pycna 4 u o3epa B ¢ 0OIUHAKOBBIMU YPOBHSAMU 110 TpyOam L, di, L,, d, no-
CTyHaeT B MarucTpaibHyIo TpyOy Ls, ds, a 3aTeM ciuBaercst B Bogoxpanuiuie C. IlpunsaTh mpensa-
putenbHO A1 = A3 = A, = 0,03. A — abcomoTHas BBICOTa MUKPOHEPOBHOCTEH MpUHUMAETCs 1o Tabi. 1.
Cxema pa3MelleHus: BooeMoB H300pakeHa Ha puc. 1. Ompenenuts: Pacxosn Bojbl, mocTynaromei B
Bojoxpanwmmme C W3 peku U o3epa npu Hanope H u kodhHUIMEHTE CONMPOTUBICHUS 3a/IBHKKA (3,

OCTAJIbHBIMU MCECTHBIMH COIIPOTUBJICHUAMU HpeHe6peqL. BapI/IaHTBI 3aJlaHUM MPpEACTaBJICHBI B Ta6m/1ue
1.

L dl

Puc. 1 - Cxema pa3merieHusi BOIOEMOB

Tab6muma 1

Bapuant Li,m Lyym L, m di, MM d>, MM d;, 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
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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 pe3ynbraTraM BBINOIHEHUS KOHTPOJILHON PaOOTHI BBICTABIISAETCS:

— 127 6a10B, eciu 3a1a4a pelIcHa BEPHO;
— 11" GamoB, eciu peleHKHE BEPHO, HO HE 3aBEPIICHO;
— 10 6awIoB, €CiM pPEIleHre HAYaTO, HO HET MPOABMKEHHS I JOCTHKEHHUS PE3yIbTaTa.

KOHTpOJ’[LHaﬂ paﬁoTa «PacueTHbI€E IIOKA3aTEIHN THAPOJOIrHYECCKHX XaPAKTCPUCTHK»

Konrponsnas padora cogepxut 1 3agaun. Bpems BHINOIHEHUS 25 MUHYT.
[Tpumep BapraHTa KOHTPOJIHHOM PaOOTHI:

1.1. Paccunrarp rimyOuny d u 1iuHy BOJ0OOHHOTO KOJIO/IA B HIDKHEM Obede BOJOCIMBHOM IJIOTH-
Hbl. PacdeT BBIMONHUTH B YCIOBHAX TUIOCKOW 3anaun npu q = 12 m2/c, HO = 2,92 m. Bricota mioTtu-
HEl p = 9,0 M, ObiTOBas Tmyomna ho = 4,5 M, ko3 dunmuentT ckopoctu s miIoThuHBl ¢ = 0,95,
KoaduimeHT ckopoctu A kKonoamna ¢ = 0,9. Yuectsh oxpany ¢uopsl u payHbI.
Ilo pe3ynbraTraM BBINOIHEHHUS KOHTPOILHON PaOOTHI BBICTABIISETCS:

— 7" GamnoB, eclM IPaBUIBHO BHINOJIHEHO HE MeHee 90% 3amaHuii.

— 6" 0aJIOB, €CM NPaBUIBHO BHIIOJIHEHO He MeHee 80% 3a1aHuii;

— 5 GauIoB, €C/M NPABUIBLHO BBIIOIHEHO HE MeHee 50% 3a1aHuid.

JlabopaTopnas paGora Ne3. J[BuwkeHUE KUJIKOCTU B TpyOe MmepeMeHHOro ceueHus. ['uapaBianueckue
MOTepH TPH JBWKEHUH BSI3KOW JKHIKOCTH. VIcTeyeHme KHMIAKOCTH depe3 Kpyrioe, KBaJpaTHOE,
TPEYyTrOJIbHOE OTBEPCTHE.

[Tpumeps! BONPOCOB IS 3AIUTHIL:

1. Kak ompenemnsitoTcsi CKOPOCTH JBUKEHHS B IIOMIEPEYHOM CEYEHUU MOTOKA?

2. Tlouemy ruapaBIUYECKUE TIOTEPU HA TPEHUE B TYpOYJIEHTHOM IOTOKE OOJIbIIIE, YeM B JaMUHAp-
HOM?

3. Kakum 00pa3om ompeaensroTcss TUIPaBINYECKUE MTOTEPU TP dKCIIEPUMEHTE?

4. Kak ompenensitorcss THApABIMYECKHUE MOTEPU HA TPEHHUE U MECTHBIE NOTEPH TMPU OTCYTCTBHUH
BO3MOKHOCTH TPOBEJICHUS SKCTIEPUMEHTA?

5. Kak onpenensiercs ko3 GUIIMEHT TPEHUS MPU MPAKTUYECKUX pacyeTax?
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6. [Touemy onHa ¥ Ta e TpyOa B OJTHOM CIy4ac MOKET OBITh THJIPABIMYECKU TIAJKOU, a B IPYTOM
cilydae - THPaBIMYECKH LIepOXOBaTOM?

7. Kakue 061acTH CONPOTUBIIEHHUST COOTBETCTBYIOT TYypOYJEHTHOMY TEUEHMIO KUJIKOCTH?

8. IloueMy mpH JJaMUHAPHOM pEXUME TOTEpU Ha TPEHHE MPOINOPIHOHAIBHBI IEPBON CTENEHU
CpPEIHEMACCOBOM CKOPOCTH JIBHIKEHHMSI )KUJIKOCTU?

9. IloueMy npu TypOYJIEHTHOM pEXUME B 00JacTH KBaJpaTUYHOIO COINPOTHBIICHUS MOTEPU Ha
TpEHHE MPONOPLUOHAIBHBI KBaJpaTy CPEIHEMACCOBOM CKOPOCTHU JABUKECHUS?

10.  Kak m3mensiercst mpoduib (31M0pa) CKOPOCTH TpPHU JBM)KEHHH JKUAKOCTH I10 HAYAIBHOMY
YYacTKy TpyObI?

11.  Tlouemy npu ABMKEHHH KHJIKOCTH II0 HAYaJHHOMY Y4YacTKy TpPYOBI €€ IICHTpaIbHBIC CTPYH -
KU yCKOpsitoTcs?

12.  Kak BiusieT Ha4yaJbHBIA Y4acTOK TPYObl HAa TUIPABIMYECKUAE IOTEPU IIPH JIBYKCHUU XKHII-
KOCTH?

ITo pe3ynbTaTraM 3ammThl 1a00OPATOPHOUN paOOTHI BHICTABIISCTCS:
— 5" GansoB, eciu Ha BCE BONPOCHI IaHbI IPABUJILHBIE OTBETHI, €3 HEIOUETOB;
— 4" Gamwa, ecnM Ha BCe BONPOCHI JaHbI OTBETHI, IPH 3TOM CyMMapHO IOIyHIEHO He Goiee
JIBYX OITHOOK;
— 3" Ganna, ecnu He MEHee YeM Ha MOJIOBUHY BOIPOCOB JaHbI IIPABUIIBLHBIE OTBETHI, MO0 TIPH
OTBETE YaCTO JOMYCKAIUCh OMIHOKH.

3amura JadopaTtopHoii padorsl Ned4. Kapuranus B notoke xugakoctu. OnpeneneHue koddduinen-
Ta pacxo/ia BOJOCJIMBA C TOHKOM cTeHKoU. Onpenenenue ko3(huIrenTa mepoxoBaTOCTH THIPABIIH -
4ECKOro JIOTKA

IIpriMeprl BOIIPOCOB /1711 3AIMTHIL:

—

. IIpy Kakux ycioBHUsX B IOTOKE XHIKOCTH BO3HMKAET U Pa3BUBAETCS KaBUTaLUsA?

2. YUemy paBHO JaBJIEHUE KUIKOCTH B 30HE KABUTALIVH?

3. Ilouemy kaBUTaMs B IOTOKE KHIKOCTH BO3HUKAET B Y3KOM CEUEHHH U Pa3BUBAETCS OT 3TOTO Ce-
YEHHSI BHHU3 110 TTIOTOKY?

4. IloueMy KaBUTalMs BO3HHMKAET U Pa3BUBACTCSI Y CTEHOK, C KOTOPBIMHU COINPHKACAETCS TOTOK

AKUJKOCTH?

IToueMy naBneHHE XUAKOCTU B IOTOKE 3a 30HOW KaBMTAllMU MOBBILIAETCA?

6. [Touemy B MOTOKE KHUJAKOCTH MPOUCXOJUT CXJIONBbIBAHME KABUTALMOHHBIX My3bIPHKOB, My3bIpEil,
KaBepH?

7. B xakoMm MecTe MOTOKa MKHUAKOCTU MPOUCXOAUT CXJIONBIBAHUE KAaBUTALIMOHHBIX ITy3bIPHKOB, ITY-

3bIpEN, KaBepH?

Kak nokasate, 4to mpu X > X « KaBUTAIIUU HE TOJKHO OBITH?

9. Kak u3MeHSIOTCS 3HaUeHHUs X JUIS MOTOKA KUAKOCTH JI0 BOSHUKHOBEHHSI KaBUTAIIMU U C MOMEH-
Ta €€ BOBHUKHOBEHHUS NpHU JaJIbHEHIIEM pa3BUTUU KaBUTALUU?

10.  Kak nmoka3aTh, 4TO Pacxo]l *HJIKOCTH B MOTOKE C KaBUTAllMEW SBIAETCS MaKCUMaJbHO
BO3MO>KHBIM?

11.  Tlouemy 3HaueHuE€ Qe B Ta0OpaTOPHON paboTe H3MEHsETCS MpHU U3MEHEeHUH P; 1 He u3Me-
HsIeTCs IpU U3MeHeHuu P, ?

12. Kak onpenensitorcs 3nauenus Pi, P, Q B nabopaTopHoit paboTe?

[To pe3ynbraTam 3anUThH JIAOOPATOPHOU PAaOOTHI BHICTABIISIETCS:

— 57 GayIoB, €CJIM Ha BCE BONPOCHI JIaHbl IPABWJILHBIE OTBETHI, 0€3 HEJ0UETOB;

— 4" Gawa, ecnu Ha BCe BOIPOCHI JaHBI OTBETHI, IPH STOM CyMMapHO JOMYIIEHO He Gojee
JIBYX OIINOOK;

— 3" Gaa, ecliv HE MEHee YeM Ha TOJIOBMHY BOIPOCOB JaHbl IPABUIBLHBIE OTBETHI, JTUOO TIPH

OTBETE YacTO JIOMYCKAJIUCh OIIMOKH.

N
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IK3aMeH
JK3aMeHALUMOHHBbIE BONMPOCHI

1. XKngxocts peanbHas, nncanpHas. CBONCTBA )KUIKOCTEH U ra3oB. IIOTHOCTB, BA3KOCTH, CKMMA-
€MOCTbh, TEMIIEPAaTypHOE pacIIupeHue, TOBEPXHOCTHOE HATSHKEHUE, KAMMIUIIPHBINA 2P QeKT, Bcre-
HUBAaE€MOCTb, UCIIAPAEMOCTb, PACTBOPUMOCTD I'a30B.

2. 'mppocratuka. ['mapoctatuueckoe AaBjieHUE U ero cBoiicTBa. Cuila ruipocTaTHYeCcKoro J1aBie-
Hus. [Ibe3omerpuueckas BoicoTa. [ToTeHIManbHbIN HAMoP.

3. 'mapoauHaMuka. Y cTaHOBUBILEECS U HEYCTAaHOBMBILEECS JBUKEHHUE KHUIKOCTH.

4. ITonsiTve BUXpEBOro U 0€3BUXPEBOr0, HAIOPHOIO M OE3HAMIOPHOTO, MOTEHIIUAIBHOIO U BUXpE-
BOT0, JJAMUHAPHOTO U TypOyJIeHTHOro ABMkeHMs. KaBuranus.

5. PaBHOMEpHOE M HEPAaBHOMEPHOE BHKEHHUE KUAKOCTH. Pacxon xkuakoctu. CpeqHsas CKOPOCTb.
SOmtopa ckopocreil. Knaccudukanus BUI0B IBHKEHUS )KUIKOCTH. Y paBHeHHEe bepHyum.

6. Ucreuenune xuakocreit yepes orBepctus U Hacaaku. Koapdunuents! ckopoctu u pacxoaa. Mc-
TE€YEHHE NP NepeMEHHOM Harope. OTHOCUTENbHBIN MOKOH XKUIKOCTH. OCHOBBI TEOPUH TLIABAHUS
Tel.

7. JIBW>KeHHME TPYHTOBBIX BOJ. PUIBTPALMOHHBIA NMOTOK. PUiabTpanys BOAbI Yepe3 3EeMIITHYIO
wioTuHY. [IpoTHBOMUIBTPaLlMOHHBIE SKPAHbI B 3eMJISIHBIX IUIOTHHAX. | napaBinyeckre MalluHbI.
8. T'mmponormueckue uccinenoBanus. Mcropust pa3BUTHsSI THAPOJIOTHH, COBPEMEHHOE COCTOSIHUE
TMJPOJIOTUYECKUX HCcleoBaHui. Ponb ruapomereoponoruyeckoi ciykObl M KOHTPOJS Haj
OXpaHOU BOJHOM cpenbl. Pactipenenenue BOAbI Ha 36MHOM IIape.

9. Bognsle pecypebl 3emin, Poccnn. KpyroBopot Bozs! B ipupose. Y paBHEHHE MUPOBOIO BOAHO-
ro OayiaHca. YpaBHEHHE BOJHOTO OajlaHCa OTACIBHBIX PEUHBIX 0ACCEHHOB, MOpEH, 03Eép U BOJO-
XPaHWIHLL.

10. Pexxum pycen. Tunbl pycinoBbIX nporeccoB. Pusnko-reorpa@uyeckuii KOMILIEKC PEYHOIO
OacceifHa. Tunbl peuHbIX pycesl W pycIOBOro mpouecca. TwUIlbl NUTaHUS peK, TUApOrpadbl pek.
@a3bl pesxuMa pek. TepMUd4eCKuil pexuM pek.

11. Pycnosbele aedopmarun. OcoOeHHOCTH TBEPAOTO CTOKAa TOpHBIX pek. CeseBble MOTOKU U
6opbba ¢ HuMU. [lepemenieHre HAHOCOB BOJHEHUEM H BJIOJIb OEPETOBBIMU TEUCHHUSMHU B pEKax,
MopsiX, 03épax M BoAOXpaHMWIMIIAX. BeiOop MecTa uig BOA03ab0pa U pacCcEeMBAIOIIErO BBITYCKa
CTOYHBIX BOJI.

12. dakropel croka. XapaKTepHUCTUKHU peuHoro croka. OOpa3oBaHHEe HaHOCOB. B3BelleHHbIE
HAHOCHI, UX JIBIKEHHE. MyTHOCTh U €€ U3MEHEHHUE 110 PeKaM U B MPUOPEKHON 30HE MOpEH, 03Ep,
BOJIOXpaHWIMLL. TpaHCHoOpTUpyIOLas CHOCOOHOCTh PEYHOro MOTOKAa. JIOHHBIE HAHOCHI, HX
dbopmMma.

13. Teépablii cTok. Pacxoa u CTOK pacTBOpPEHHBIX BemiecTB. Hopma croka. H3meHunBOCTH
rOJI0BOTO CTOKA. Pacuér ronoBoro croka npy HaJIM4UMU U OTCYTCTBUM JAHHBIX THIPOMETPUUECKUX
HaOmroneHuil. BHyTpUrogoBoe pacnpezneneHue CToka, ero pacuéT Mpu HaJMYMU, HEIOCTaTOYHO-
CTH WM OTCYTCTBUU JAHHBIX TMJIPOMETpUUYECKUX HaOmoaeHud. MakcumanbHblil cToK. DakTopsl
BECEHHETO N0JIOBOJbS U

14. TI'maponoruyeckre XapakTepUCTUKU. 3a7aud U COJIepKaHue pacdy€ToB 1O ONPEEICHUIO TH -
POJIOTMYECKMX XapaKTePUCTUK. MI3MEeHUNBOCTh roj1oBoro croka. O60CHOBaHUE NMPUMEHEHHsS CTa-
TUCTUYECKUX METOJO0B B THIPOJIOTHH.

15. O0ecrnieueHHOCTh TUAPOJIOTHUYECKON XapaKTePUCTHKU. DMIMPHUECKasi KpuBas 00eCcledeHHO-
ctu. [locTpoeHne TeopeTHuecKol KpUBO 00eCTIeYeHHOCTH U e€ poBepka. MeToa Koppessiiuu 1
€ro UCIOJIb30BaHUE JJIS yJUIMHEHUs. KOPOTKHUX ps0B HabmoJeHuil. MaremaTuueckoe MOAEIHpo-
BAHME T'MIPOJIOTUYECKUX PAIOB.

16. OnpexneneHue pacxol0B BOJbI IO MECTHBIM CKOPOCTSIM M ITyOMHAaM HOTOKa. J[pyrue mMeTo/sl
ONpENEICHUsT PACXOA0B BOJBI. KpUBBbIE 3aBUCHUMOCTH PacxOJ0B, IUIOLIAJEH KUBOIO CEUCHHUS U
CPEIHUX B CEYCHUH CKOPOCTEHN OT YPOBHEU BOJBI.

17. CocTtaB u opraHu3anus rMIpoMeTpruecKoil ciayxObl B Poccuiickoil @enepanyu u 3apyoex-
HbII cTpaHax. [Tpubopsl 1 MeTOABI M3MEpeHus IITyOuH BOJIBI, CKOpOCTEH TeueHus Bobl. Onpene-
JICHUE IIPOJIOJIBHBIX YKJIIOHOB.



18. O6miee o reosnoruu. ['eonorus kak Hayka. HxxeHepHasi reosorus. 3aaund WHKEHEPHOU T'eo-
norud. I'eonoruueckoe crpoenue 3emiu. IIpoucxoxaenue 3emnu. @opMa U cTpoeHHe 3eMIIH.
TeroBoit pexxum 3emiu. ['eonoruueckoe crpoenue 3emiu. IIpoucxoxnenue 3emnn. Popma u
CTpoeHUE 3eMJIH.

19. TeruoBoil pexxum 3emin. ['eonoruueckass xpononorus. OnpeneneHue Bo3pacta FOPHBIX IO-
pol. AOCONIOTHBIM, OTHOCHUTENBHBINH MOKa3aTedb ropHbIX mopoj. CeilcMuyeckas aKTUBHOCTb U
YCIIOBUS 3aJIeTaHUs TOPHBIX TIOPOJ B chepe B3aUMOJICHCTBUI COOPYKEHHUI C re0JI0rHuecKoi cpe-
TIOH.

20. Knaccudukarus ropasix nopoa. OOmme cBeleHHst 0 TOPHBIX MOpoiaXx. MarMaTudeckue rop-
Hble 1opoJibl. OCHOBHBIE BUABI MarMaTuueckux nopoa. OcagodHble TOpHbIE MOpPOAbl. [ naBHeH -
M€ OCaJl0OYHBbIE U BYJIKAHOTEHHO-OCAJ0YHbIE TOPHBIE MOPOAbl. MeTtamopdHuuecKie TOpHBIE T0-
ponsl. ['naBHelime MmeraMoppuuecKkue noposl.

21. T'eomopdonorus, hopmsl penbeda. InemMeHTsl penabeda u ero Gopmel. Pazmepsr u mpowuc-
xoxaeHue ¢opMm penbeda. I'pyHToBenenne. I'pyHTbI kKak ropHele mopojsl. CBoicTBa IpYHTOB.
Knaccugukarysi TpyHTOB 10 MX CTPOUTENBFHBIM CBOMCTBAM. XapaKTEPUCTUKU KIIACCOB TPYHTOB.
CkanbHble M TONYCKaJIbHBIE TPYHTBHI, MX XapakTepucTuka. KpynHOOOIOMOUYHBIE M IecUaHble
TPYHTBI, X XapaKTePUCTUKA. | TMHUCTBIE TPYHTHI, BOAHO-(pU3HYECKIE CBOMCTBA.

22. I'mpporeosnorus. [Iporcxoxaenne U BUIbl NOJ3eMHBIX BOA. BoiHbIe cBOMCTBA TOPHBIX OPOJ.
@dusnyeckne M XUMHUYECKHE CBOMCTBA IOJ3EMHBIX BOJA. XapaKTEPHCTUKA TIIOJ3EMHBIX BO/I.
Knaccugukamus noazeMuslx Boj. BepxoBozaka. I'pyHTOBBIE BOABI. MEXIUIaCTOBBIE MOJ3EMHBIE
BOJIBL. JlesaTenbHOCTh TeKy4UHX pek. CTpoeHne pevyHbIX JOJIMH.

DK3aMEHAIIMOHHBIN OWJIET BKJIIOYAET JIBa TEOPETUUECKUX BOIIPOCa.
[Ipumepsl TeOpeTUUECKUX BOMPOCOB OUeTa:

buer Nel

1. Boansie pecypcsl 3emnn, Poccun. KpyroBopot Bojibl B ipupojie. Y paBHEHHE MUPOBOTO BOJ-
HOro OasiaHca. YpaBHEHHME BOJHOTO OajlaHCa OTAEIbHBIX PEUYHbIX 0acceHOB, MOpeH, 03€p U
BOJIOXPaHWJINIIL.

2. Knaccuduxkanus ropasix nopoa. O0mye cBeAeHUs 0 TOPHBIX OpoAax. MarmMaTiHueckue rop-
Hble Mopobl. OCHOBHBIE BHJIbI MarMaTHueckux nopoAa. OcagouHble ropHble MOpojbl. [ 1aB-
HeHIe 0caJoYHbIe U BYJIKAHOT€HHO-0CAJ0YHbIE TOPHBIC MTOPOAbl. MeTamopdruecKue rop-
Hble TIopobl. [1aBHene MeTaMmoppuueckue moposl.

buner Ne2

1. T'maposiornueckue XapakT€pUCTUKH. 3aJaud U COJEp’KaHUE Pacu€ToB IO ONPEICIICHUIO TU-
POJIOTMYECKMX XapaKTepPUCTUK. M3MEHUMBOCTh roJoBOro croka. OOOCHOBaHHE NMpPUMEHEHHUs
CTaTUCTUYECKUX METOJIOB B TUPOJIOTHH.

2. T'eomopdonorus, dopmel penbeda. DnemeHTsl penbeda u ero Gopmel. Pasmepsr u mpowuc-
xoxnenue Gopm penseda. ['pyHroBenenue. I'pyHTHI Kak ropHbIe mopoabl. CBOWCTBAa TPYHTOB.
Knaccugukaius rpyHTOB IO UX CTPOUTENIbHBIM CBOMCTBaM. XapaKTEPUCTUKU KJIACCOB IPyH-
TOB. CKaJIbHbIE U MOJIyCKaJIbHBIE TPYHTHI, UX XapakTepucTuka. KpynHooOioMouHble U Tiecya-
HbI€ TPYHTBI, UX XapaKTepUCTHKA. [ THHHUCTBIE TPYHTHI, BOJHO-(U3NYECKHE CBONCTBA.

Bpewms noaroroBku otBeTa — 60 MUHYT.
1o pe3ynbraTam OTBETa Ha 3K3aMEHE BBICTABIISETCS:

— 36-40 OamoB, eciaM MPAaBWIIBHO BBHINOJHEHO MPAaKTHYECKOE 3a/aHhe, W TpPU OTBETE Ha
BOIPOCH! HK3aMEHALIMOHHOTO OMJIeTa U Ha JOINOJHUTENIbHbIE BOIPOCHI 00yYaroIuiics mo-
Kazaj, YTO BJIQZICET MAaTepUaOM HM3YYEHHOM AMCLUIUIMHBI, CBOOOJHO NPHUMEHSET CBOU
3HAHUA Ul OObSCHEHUS PA3IUYHBIX (PAKTOB WM PELICHUS 3a/1a4;

— 26-35, ecau npaBWIBHO BHINIOJIHEHO MPAKTUYECKOE 3aJaHHe WM B HEM JOIYIIEHO He 00-
Jee ofHOW omMOKH, KOTOpasi OblIa CaMOCTOSATENIFHO HCIpaBlIeHa 00ydaromuMcs, U MpU
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OTBETE HAa BOMPOCHI HK3aMEHAIIMOHHOTO OWJIieTa M Ha JOIMOJHHUTEIbHBIE BOMPOCH 00y-
YaOIIUIiCs TOMyCKaeT HerpyOble OMINOKY;

— 20-25 6anmnoB, ecau B BHIIOJHEHHOM IIPAKTUYECKOM 3aJJaHUU JOIYLIEHbI IpyOble OIINOKHY,
KOTOpbIE 3aTeM HCIIpaBJIeHbl 0OyYaloUIMMCs MPH yYacTUU SK3aMEHATOpa WU MpaKTUye-
CKO€ 33aJ]aHHe HE BBITIOJIHEHO B IMOJHOM 00BbeMe, HO 00YYarOIIUIiCsl CMOT IOBECTU PELICHUE
710 KOHIIa MIPH yYacTUHU HK3aMEHATopa, U B OTBETAaX Ha BOIPOCHI IK3aMEHAIIMOHHOTO OuJie-
Ta JOMYIIECHBI OITUOKH;

— 0 6amioB, eciii MPaKTUUECKOE 33aJJaHHe HE BBIMOJIHEHO WJIM HE JAaHbl OTBETHI HA BOIPOCHI
HK3aMEHALIMOHHOT0 OMJIeTa U HE BBITIOJIHEHBI KpUTEPHH Ui KaTteropuu 20-25 6anos.

OreHKa 1Mo TUCUUIUINHE ONpeesieTcss B cCOOTBETCTBUU ¢ [lomoxkeHneM o 0auibHO-PEHTHHTOBOM
cucreme Uit cTyaeHToB ¢unmana HY «MOW» B r. BomKCKOM 10 COBOKYITHOCTH pPe3yJIbTaToOB
TEKYIIEro KOHTPOJIA YCIEBAEMOCTH M SK3aMEHAILIMOHHON COCTABIIAIONIEH.

B 3aBucuMocTH OT KOJIMUECTBa OajlIoB 3a JAUCHUIUINHY BBICTABJIACTCA:

Onenka KoanuecTBo 0aJ1710B
OIICHKA 5 («OTIIMYHOY) 90 — 100 6amioB
oIleHKa 4 («XOpOIII0) 76 — 89 GamioB
OIIeHKa 3 («yAOBJICTBOPUTEIIHHO) 60 — 75 GamioB
OIIeHKa 2 («HEYAOBJIECTBOPUTEIHHOY) 0 — 59 Gannon
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