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
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