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4 cemecTp — 2,5 yaca
JK3aMeH

KonTpoasb:
9K3aMeH 4 cemectp - 33,5 yaca

Bomxkexkuit 2020



INPOI'PAMMY COCTABWI:
Houent xapenps: TOuTT, k.r.-M.H.,

TOLIEHT %/ M.B. Tpoxumuyk
(I0JDKHOCTB, Y4€HAA CTENEHB, YUCHOE 3BAHHE) 7 (noanmuce) (pacmuQpoBKa MOANHUCH)
3asemyromuii kadpenpoit TOuTT, k.1.H., "’
JOLIEHT L7 AT K M.M.CynraHoB
(Haspanne kadeapsi) — (%émﬁéb) (pacmubpoOBKa MOIHCH)

Pyxosomurens 06pa3oBaTenbHbIX MporpaMM TeIIosHEPreTHIECKHE CHCTEMBI B ITH(POBEIE TEXHO-
norud, MaTennexTyansHas pacnpeaeneHHas SHepreTHKa

Jouent xadenps TOuTT, K.T.H., JOIEHT Z{%_' M.M. CynranoB

(MO/DKHOCTS, Y4EHas CTENEHD, YUeHOe 3BAHHE) (pacmuppoBKa Mo mHcH)

PyxoBomutens 06pazoBaTenbHOM IpOrpaMME I_[mbponme CHCTEMBI YIIPABICHHUA TEXHOJIOTHYECKH-
MH IIpOIeCCaMH

3apenyromuii kagenpon ATII, x.T.4., 10- @ h
LIEHT - N.A. Bonasipe

(MO/DKHOCTS, Y4YeHas CTeNeHb, YUeHOe IBAHHE) (noamucs) (pacmuppoBKa NOAMUCH)

aly/4 ﬂ‘ M.M. CynTanoB
(— f(mﬁlcw (pacmHppoBKa NOANHCH)

COI'JIACOBAHO:

3asenyromuii kageapoit TOuTT
(naspaHHe Kadenpsl)




1. EJIU U 3AJTIAYA OCBOEHU S AUCHUIIJIMHBI
Lesan ocBoOeHMST AUCHUILIMHBI COCTOUT B (DOPMHUPOBAHUH TPECTABICHUN O CYIIECTBYIOIIMX METO/IaX PEIICHUs 3a/1ad THIPOra30InHaMUKH, BOSHUKAO-
IIUX TP MPOSKTUPOBAHUU U IKCITyaTallMy YHEPTETHUECKUX MAIIWH, allllapaToB U YCTPOUCTB.
3agayaMu TUCHHUILINHBI ABJISIOTCS:

- OCBOEHHME METOJIOB PEIICHHs NHKCHEPHBIX 3a7a4;

- (I)OpMy.HI/IpOBKa " pCHICHUC 3a1aul, CBA3AHHBIX C POCKTUPOBAHUCM U 3KCHHyaTaHHeﬁ TUAPAaBINYCCKUX U MTHCBMATUYCCKUX CUCTCM, I'a30-BO3AYIIHBIX U
NapOBOJISTHBIX TPAKTOB SHEPTETUYECKOTO 000PYIOBaHUS;

- ONMCaHUE MPUHLIUIIOB JCHCTBUS M YCTPOUCTB, MPOSKTUPYEMBIX U3JIENUH U 00BEKTOB ¢ 00OCHOBAHUEM MPHUHATHIX TEXHUUYECKUX PELICHUH;

- BBITMIOJTHEHUE TEXHUUYECKUX PACYETOB IO MPOEKTaM, TEXHUYECKOTO aHamn3a ()()EKTUBHOCTH MPOCKTHBIX PEIICHUI;

- OlleHKa WHHOBAIIMOHHOTO MOTCHIIMANA MPOCKTA;

- pa3paboTKa METOANYECKON M TEXHUYECKON JTOKYMEHTAIINH, MPEIIOKCHUN i MEPOTIPUSATHI MO peai3alii pa3pad0TaHHBIX MPOEKTOB U MTPOrPaMM;

- pa3pa60TKa paGOqu IJIAHOB U TCXHUYCCKUX IPOTrpaMMm, IMMOATrOTOBKA OTACIbHBIX Sa,Z[aHI/Iﬁ JJISL HCHOHHHTCHGﬁ;

- cbop, 00paboTKa, aHATU3 U CHCTEMAaTHU3aIUs TEXHUIECKON NHPOPMAIIHH 110 TEME UCCIICIOBaHMs, BRLIOOP METOJUK U CPEACTB PEIICHUS 3a1a4H;

- pa3paboTKa METOAMKH U OpraHU3alys MPOBEACHUS SKCIIEPUMEHTOB U HCIIBITAHUH, aHAIN3 UX PE3yJIbTaTOB;

- MOATOTOBKA TEXHUYECKUX OTYETOB, 0030pOB, MyOIMKAINH 110 pe3yJIbTaTaM BhIITOJHEHHBIX UCCIICIOBAHMIA,

- IOUCK OIITUMAJBbHBIX peH_IeHI/II‘/JI npu CO3JaHUU MPOAYKIHUU C YUYCTOM Tpe60BaHI/II>'I Ka4ueCTBa, HAAC)KHOCTU U CTOMMOCTHU, a4 TAKKC CPOKOB HUCIIOJIHCHUA,
0€30MaCHOCTH KHU3HEACATSILHOCTH M HKOJIOTUIECKON YUCTOTHI;

- obecrieuenue OecriepeOoitHOM paboThI, MPaBUIBHON SKCIUTyaTallud, PEMOHTA U MOAECPHHU3AIMN SHEPTeTUYECKOT0, TETNIOTEXHUYECKOTO U TEXHOJIOTHYe-
CKOT0 000pYZOBaHMsI, MMOATOTOBKAa OOOCHOBAHUN TEXHUYECKOTO TEPEBOOPYKEHHSI, Pa3BUTHS SHEPTrOXO035HCTBA, PEKOHCTPYKIIMA U MOJECPHU3ALNU CHCTEM
YHEPrOCHAOKEHUSI.

dopmupyembie y 00ydaronerocss KOMNeTeHIHH U 3alUIaHWPOBAaHHBIE Pe3yJbTaThl 00yYeHHs] TUCIUTUIMHE, COOTHECCHHBIC ¢ HHANKATOPAMH J10C-

THKEeHHsI KOMIIETEeHIUM:

Koa u HauMeHOBaHMe KOMIIETEH-

Koa n HaumeHoBaHMe HHAUKaATOpa

3amiaHupoBaHHbIE Pe3yabTAThI 00yUeHUS

nun JOCTHKCHHUA KOMIIETCHIINHN
3HATh:
OIIK-3 - OCHOBHBIC ITOHATHA WU METOAblI MAaTEMATHUYCCKOI'O aHaJiu3a, aHAIMTUYECKOH Teo-
Crniocoben JIEMOHCTPHUPOBATh METPHUH U anreOpshl, TUCKPETHOW MaTeMaTUKU, TEOPUH BEPOSTHOCTEH M CTaTUCTH-
MpUMEHEHHE OCHOBHBIX crioco0oB | OIIK-3.2. [TpumensieT 3HaHus Oc- | KH;
IOJIyYEHHU, npeoOpa3oBaHus, | HOB THAPOTa30ANHAMUKH JIS - (pyHIaMeHTaIbHbIC MTOHATHUS, 3aKOHBl U TEOPHH KJIACCHYECKON M COBpe-

TPaHCIIOpTa WU HUCIIOJIB30BAHUA TC-
IUIOThI B TCIIJIOTCXHUUYCCKUX YC-
TaHOBKaxX M CHUCTEMax

PaCUCTOB TCIINIOTCXHUYCCKUX YC-
TaHOBOK M CUCTEM

MEHHOU (PU3UKH B 00JIACTH MEXAHUKH,

- OCHOBHBIE TMOHSTHUS, TEPMUHBI U 3aKOHbl XUMHUHU, COBPEMEHHBIE KOHCT-
PYKIIMOHHBIE MaTEPHUAITbl M UX (PU3UKO-XMMHUYECKUE CBOMCTBA,

- TOCYJJaPCTBEHHYIO CUCTEMY CTaHJAPTU3ALMNU, MEXAYHAPOIHbIE CTAHAAP-
THI.




Koa u HauMeHOBaHMe KOMIIETEH- Koa n HaumeHoBaHMe HHAUKaATOpa 3aﬂHaHI/IPOBaHHbIe PE3yabTaThl Oﬁy‘leﬂﬂfl
107071 JOCTHKCHUHA KOMIICTCHIINH

YMeTh:

-OCYILECTBIIATh aHAJIU3 JAaHHBIX, HEOOXOAUMBIX Ui PELIEHUS MOCTaBICHHbIX
3a/1a4 yMnpaBJICHUs] TEXHUYECKONU CUCTEMOM

- UCIOJB30BaTh B MPAKTUYECKOUN JEATEIIBHOCTH MpaBuia JEJI0BON YCTHOU U

IIUCBMEHHOU peyy;

- paboTaTh ¢ METO/IaMU PELIEHUs] HECTAaHJAPTHBIX 3a/1a4

- IPUMEHATh COBPEMEHHBIE METO/Ibl UCCIIEOBAHUS, TPOBOJUTH TEXHUUECKUE
UCIBITaHUS, OLIEHUBATH PE3YJIbTaThl BBIMIOIHEHHON paboOThI;

- 0OpMIISITh, TIPEACTABNIATh U JTOKJIAIBIBATh PE3yAbTaThl BBIMOJHEHHON pa-
OOTEI;

- IUIAaHUPOBATh M Y4YaCTBOBATh B MPOBEACHHUM IJIAHOBBIX MCHBITAHUU TEXHO-
JIOTUYECKOT0 000pY0OBaHUSI.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOTPAMMBI BO

JlucuuminHa OTHOCUTCS K 9acTH 00s3aTeIbHBIX TUCHIUILIAH OJI0Ka TUCHUIIIMH | 1o HampaBieHuto noarotoBku bakamasp 13.03.01 Temmosneprernka u
TeruioTexHuka (mpoduis: TermnosHepreTnyeckiue CUCTEMBI U ITU(POBBIE TEXHOJIOTUH ).

Hucnunnuna 6a3upyercst Ha TucIMIUInHax: Breicias matematuka, ®usuka, Teopernueckas mexanuka, Mudopmaruka.
PesynbTarel 00yueHus1, IOTy4eHHbIE TIPU OCBOCHUHU AUCIUILINHBI, HEOOXOAMMBI TIPU U3YYCHUU CIEIYIOIINX AUCIUIUINH: «Bogomoaroroska (mpodumns 1)»,
«KotenpHble ycTaHOBKU (TPOQHIIH 1)», TPU BBIOJIHEHUH BBITYCKHON KBATM(PUKAIIMOHHON PaOOTHI.



3. CTPYKTYPA U COAEP) KAHME IUCHUIITIMHBI
3.1. CTpykTypa IMCHHILIHHBI
OO01mmas Tpy10eMKOCTh JUCIUTUTMHBI COCTABIISIET 4 3a4eTHBIX enuHMI, 144 Jaca.

No

/o

Pa3nen nucumIuinHeL.
dopma TpOMEKYTOUHOM aTTe-
CTaluu
(no cemecmpam)

Bcero ua-

COB Ha pa3-

pI(S) ¢

Cemectp

Pacrnipenenenue TpyaoeMKOCTH pa3ziena (B yacax) o BUgam
y4eOHOI pabOThI

KouraktHas

Jlex

Ip

JIa6

KIIP

NKKII

ITA

CP

Kourt-
poJib

CopepxaHue caMOCTOSATEIbHON pa-

00THI
(c ykazanmem Ne ictoynmka 1mo 1. 5.1 u
CTPAHUIL B HEM)

OCHOBHLIG IIOHATUA U onpene-
JIEHUSA TUAPOTa30IMHAMUKH.
CBoiicTBa XUIKOCTEHN U ra3oB.

H3ydeHne TeOpeTH4ecKOro U MpaKkTuie-
CKOTO MaTepuaa;

[1], cTp. 4-15.

[2], cTp. 6-10.

BeinosiHeHHE TOMAIIIHETO 3aaHusl:
[4], No 1.1 - 1.6 cTp. 10-11.

I'mppocratuka

10

V3yueHre TeOPeTHIECKOTO U PaKTHIe-
CKOTO MaTepuaa:

[1], cTp. 15-34.

[2], cTp. 20-28.

BeInoTHEHHE JOMAIITHETO 3a/1aHUS:
[3],Ne 1.1, 1,3, 1.4, 1.6, 1.15,1.25,1.38
[4], Ne 2.1 - 2.7 cTp. 14-15.

OCHOBHBIE 3aKOHBI IBIKECHUS
JKUIKOCTEN

14

I/I3yquHe TCOPETUYCCKOT'O U NPAKTUYC-
CKOro MmarepuaJja:

[1], ctp. 34 -57, 82-93.

BrImmosiHEHHE JOMAIITHETO 3aJaHUs:

[3], N0 2.1,2.3,2.5,2.6,2.10

[4], Ne3.1,3.2 ctp. 21.

I'mapocraTnyeckue conpoTUB-
JIEHUS U pacipeiesieHue CKopo-
CTEH MO CEYEHMIO NMOTOKA NP
JBUKCHHUH KUAKOCTH B TPyOax

14

W3y4yeHue TeopeTHIecKOro U MpaKkTHye-
CKOT0 Marepuana:

[1], ctp. 57-147.

BeInoTHEHHE JOMAIITHETO 3a/1aHUS:

[3], Ne3.2,3.3,3.5-3.9,4.1,5.1-5.5
[4], Ne 4.1, 4.4.,4,7 ctp. 27-28.

JIBH>KEHUE KUJIKOCTH B OTKPbI-
TBIX pyciiax

I/I3yquHe TCOPETUYCCKOT'O U NPAKTUYC-
CKOro MmarepuaJja:

[1], ctp. 159-214.

BI)IHOHHCHI/IC JOMalIHEro 3aaHus:

[3], Ne 6.1 -6.7

Hcreduenune KuIKOCTH U3 OTBEP-

14

W3ydeHne TeopeTH4ecKoTo U MpaKTHIe-




Pacnipenenenue TpymoemMkocTH paszjaena (B yacax) mo Bugam | ComeprkaHue caMOCTOSTEILHOMN pa-
yueOHO paboThI 0OTHBI
¢ ykazanueM Ne UCTOYHHMKA O 1. 5.1 u
KoHrakTHas Kour- | Y

CTPaHULL B HEM)
Jlex | Ilp | JIa6 | KIIP | UKKII | TIA CP poJIb

Pa3nen muclMIUINHEL.

Ne | Popma NpOMEKYTOUHOU aTTe-
/n cTanuu

(no cemecmpam)

Bcero ua-
COB Ha pas-
nen
Cemectp

CTUI M HAaCaJIKOB CKOTO MaTepuaa:

[1], ctp. 105-117.

BhINoHEHNE JOMAIIHETO 3aJaHU:
[3], No 7.1,7.3, 7.5-7.9

[4], Ne 5.1,5.2,5.12 c1p. 44, 47.

M3yueHne TeOpPETUYECKOTO U NPaKTHye-
CKOTO MaTepuana:

9 4 1 2 - — - - 6 - [2], cTp. 159-167.

BbhInoHe e TOMAIITHETO 3a/JaHUS:

[3], Ne 8.1, 8.3, 8.6, 8.9, 8.10.

I'mppaBinnyeckuii pacyer co-
OPYXKEHHI Ha KaHaIax

N3ydeHne TeopeTHIeCKOro U MpaKTHIe-
CKOro Mmarepuasa:

8 | OunbTpanus 8 4 1 1 - - - - 6 - [2], cp. 190-220.

BrInoHeHNE JOMAIITHETO 3aaHN:

[3], N0 9.3-9.8

M3yueHne TeopeTHIECKOro 1 MpaKkTHye-
CKOro MmarepuaJja:

Bo3spnelicTBue moroka u TBEpAOro [2], cTp. 225-232.

Tena BrlnosiHeHue 1oMalIHero 3a/1aHus:

[3], Ne 10.1-10.5.

H3yueHne TeOpeTUYECKOro U NPaKTHye-
CKOTO MaTepuana:

8 4 1 1 - - - - 6 - [2], cTp. 256-278.

BEITIONTHEHHE IOMAIIHETO 3a1aHHUS:

[3], Ne 12.1-12.6

I'mapaBnuueckoe MoaenupoBa-
HHUC

10

4 B B B B B 2,5 . 335 OK3aMeH MPOBOAMTCS B YCTHOH (popme 1o

DK3aMeH 36
OuieTaM COTJIACHO MPOrpaMMe dK3aMeHa

Hmozo 3a cemecmp 144 16 |16 |16 - - 2,5 60 33,5

Hpumevanue:Jlek — nexuuu; Ilp — npakrtuueckue 3anarusi; Jlab — maGoparopusie padotsl; KIIP — ayauropHble KOHCYIbTallMU MO KYPCOBBIM IPOEK-
tam/pabdoram; MKKII — uaAMBHyabHBIE KOHCYIBTAIIMHU 110 KYPCOBBIM ITpoekTam/paboram; I1A — nmpomexxyrounas arrectanus;, CP — camocrositenpHas pa-
6ota CTY/ICHTA.




3.2.KpaTkoe coaep:kaHue pa3iejaoB

1. OcHosHble noHamus u onpedenenus 2uopozazodunamuxu. Ceolicmea HcuoKocmel u 2a308.

OcCHOBHBIE MOHATHS U onpeneneHus ruaporazoaniaMuku. [Ipeamer neenenoanus. [moTHOCTS,
BSI3KOCTb, COKUMAEMOCTb, TEMIIEPATYPHOE PACIIUPEHUE, TOBEPXHOCTHOE HATSKEHUE, KATMIUIPHBIN
3¢ deKT, BCIeHNBAEMOCTh, HCTIAPSIEMOCTh, PACTBOPUMOCThH T'a30B.

2. l'uopocmamuka

I'mapocratudeckoe paBiaeHue. Cuiia CyMMapHOIO JABJICHUS Ha IUIOCKME MOBEpXHOCTH. Cuiia

CYMMAapHOT0 JIaBJICHUs Ha LIMJIMHJIPUYECKUE TOBEPXHOCTU. 3aKOH ApXUMeE/Ia U €ro MPUIIOKEHUE.
3. OcHogHble 3aKOHbL Q8UIHCEHUSL HCUOKOCHEU

OCHOBHBIE NIOHATUA O JBUKEHUHU JKUJIKOCTH. YpaBHEHHE MOCTOSHCTBA pacxoaa. Buasl nBuke-
HUS JKUJIKOCTEH U Ta30B. Y CTAHOBUBILEECS U HEYCTAHOBUBIIIEECS, PABHOMEPHOE U HEPABHOMEPHOE,
HANopHOe M Oe3HanopHOe, MOTEHIIMATLHOE U BUXPEBOE, JAMUHAPHOE U TypOyJIeHTHOE. Y paBHEHUE
bepHymm i sneMeHTapHOM CTPYHMKU MICAIBbHOM JKUIKOCTH. Pemenue 3a1a4 ruipOMEXaHuKy Ha
ocHOBe Teopun nonodus. [lpusenenue cucremsl quddepeHaTbHbIX YpaBHEHUIN THAPOMEXaHUKN
Kk Oe3pasmepHoMy BHy. KpuTepuu rupomMexaHndeckoro mojgoousi. Y paBHeHue bepHyu st mo-
TOKa peaIbHOM KUIKOCTH.

4. ['uopocmamuyeckue conpomugieHus u pacnpeoeienue cKopocmel no cedenuo nomoKa npu

O0BUIICEHUU HCUOKOCMU 8 MPYDAX

Pacuer umxenepHsix cuctem. Pacuer TpybomnpoBosoB. MeTorka pacdera IpoCcThIX TPyOorpo-
BO/10B. MeTo/iMKa pacyeTa CIIOKHBIX TPyOOIPOBOIOB. AHATMTUYECKUE U TpadruecKre METO/IbI PELeHHs 337124 110
pacuery TpyOorpoBOIHBIX cricTeM. [ loTepy Haropa Ha TpeHue 1o yTHHE TpyOoonpoBoza. Pacrpenenenye ckopocTeit
TI0 CEUEHHIO MOTOKA. [ MipaBiIMuecKkuii pacyeT HaMmopHbIX TPyOONnpoBo10B.MecTHbIE TOTEPH HAmopa B
tybax. KaBuTtamus. Tuapasnuueckuii yaap B Tpybax. ®opmyna XKykosckoro. [Ipsamoit u Henps-
MOM TUApaBINYECKU yaap. MeToabl MpeaoTBpALCHHUS THAPABINYECKUX YAAPOB.

3. [lsusrcenue sHcuOKOCmU 8 OMKPLIMbIX PYCLAX

®opmymna [le3n. Dopmynsl ms onpeaenenus kodpdurmenta [lle3u. OcHOBHBIE 3aBUCHMOCTH
JUISl TUIPABIMYECKOr0 pacuera KaHanoB. dopma monepeyHoro cedyeHus KaHaiua. ['mapaBnuueckue
pacyeThl KaHAJIOB 3aMKHYTOT'0 ceueHusl. Pacripeenenne ckopocTell B KaHallax.

6.lcmeueHnue scudkocmu u3 omeepcmuil U Hacaokos

Hcredenne XUIKOCTH U3 MaJbIX OTBEPCTUN B TOHKOHM CTEHKE cocyna B atMocdepy. Ucreuenue
JKUJKOCTH U3 00X oTBepcTHil B atmochepy. Mcreuenue non ypoBens. Mcreuenne 3 Hacas-
KOB, U3-TI0/] IIIUTA.

7. l'uopasnuieckutl pacuem coopyiceHuti Ha Kanaiax

MecTHBIE COTIPOTUBIICHUS B OTKPBITHIX pyciax. Pemerku. Bogocnusel. BousiHnue 60koBoro cxa-

THUS U 3aTOIJICHUS BOJIOCIMBOB. Bo/ioMepHbIe TOTKH.
8. Qunbmpayus

OcHoBuble nousaTus. Koapdunuent bunprpanuu. JlamunapHas v TypOyneHTHas (UIbTpaIUs.

IIpuTOK rPYHTOBOM BOJBI K COOPYKECHUSM.
9. Bo3oeticmsue nomoxa u meepoo2o mena

Jasnenue nmotoka Ha nperpany. ConpoTusieHue Ten B xkuakoctu. O0tekanue mapa. ['uapasiu-

yecKasi KpyIHOCTb.

10. I'uopasnuueckoe modenuposanue
['unpaBnuyeckoe mogodue. MoaenupoBanue TEUSHU B HAIMIOPHBIX TpyOompoBoaax. Moaenupo-
BaHHME PABHOMEPHBIX TEUEHUN B OTKPBITHIX HEPA3MBIBAEMBIX pyCliax.

3.3. TeMbI NpaKTHYECKUX 3aHATHI

1. Pacuer OCHOBHBIX CBOMCTB XKHUIAKOCTH (2 yaca).

2. Pacuer npouecca paciblIMBaHUs XKUIKOCTH (2 yaca).

3. TloctpoeHue sHEPreTHUECKUX JIMHUM MOTOKA C YUETOM MOTEPh M0 JUTMHE U B MECTHBIX COMPOTHB-
neHusx (2 gaca).

4. Onrtumuzanus yria packpeitus auddysopa (2 gaca).

Pacuer npocroro Tpybonposoza (1 gac).

6. IlpodummupoBanue coma (2 gaca).

e



7. TlomydyeHue uncen mogo0us METOAOM aHAIM3a Pa3MEPHOCTEH HA OCHOBAaHUH T - TEOPEMBI.

YpaBHeHue mogoous (2 gaca).

I'uapaBnuueckue moTepu U NPUHIMIBI UX pacueTa (1 gac).

9. OcHOBHOE ypaBHeHHE TUIpOoCcTaTUKU. OnpeiesieHue CUiIbl JaBJICHUS Ha MJIOCKUE U KPUBOJIH-
HelHble cTeHku (1 Jac).

10. OTHOCHTENBHBIN MOKOM xuaAKOCTH (1 "ac).

@

3.4. Tembl 1a00paTOPHBIX PadoT

1. BrogHoe 3anstue.Onucanue ruapocrenaa ['C. M3mepeHue cKopocTeil NBUKEHUS KUIKOCTH.
Ornpezenenne 3aBUCUMOCTH BSI3KOCTH BOJIbI 3aBUCUT OT €€ TeMIlepaTyphl (4 yaca).

2. U3mepeHue CTaTUYECKOTO JaBICHUS >KUIKOCTH B IJIABHO CYKAIOIIUMXCS W PACIIUPSIONINXCS
TpyOax. MccnenoBanue peKMMOB TEUSHHS KHUIKOCTH (4 daca).

3. Onpenenenve o0JacTU COMPOTHUBIICHHUS, KOTOPOE COOTBETCTBYET TYpOyJE€HTHOMY TEUYEHHIO
KUAKOCTU. J[BIKEHUE )KUAKOCTH B TPyOe MEepeMEHHOro cedeHus. [ uapaBinyeckue moTepu Mpu JBU-
JKEHUU BSI3KOM JKUIKOCTH. (4 4aca).

4. VcTeueHue XKUIKOCTU Yepe3 KPYIyioe, KBaJpaTHOE U TpeyroibHoe oTBepcTue. Mcreuenue xu-
KOCTH M3 BHEIIHEro LWJIMHIPUYECKOTO Hacajaka. McTeueHue >KMIKOCTH U3 BHEIIHErO CY>KaIoLIero
Hacajka. MccnenoBanue mpoliecca UCTEUEHHUS JKUJIKOCTU Yyepe3 OTBepCTHs U Hacaaku. KaBurtanus B
MOTOKE XKUAKOCTH (4 Jaca).

3.5.PTP
Y4eOHBIM MIaHOM HE IMPEAYCMOTPEHBI.

3.6. TeMmaTnka KypCcOBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoit  mpoekt/kypcoBass  paboTra  y4eOHBIM  IJJAHOM  HE  MPETyCMOTPEHBI.



3.7. CooTBeTcTBHE Pa3/1e/iOB AUCUHUILIHHBI H (OPMHUPYEMBIX B HUX KOMIIeTeHIHI1

Howmep u HamMeHOBaHUE Pe3yIbTaTOB 00pa30BaHUS Wupexc
DopMBI KOHTPOIIS
10 TUCLUILINHE KOMIIE-
(B COOTBETCTBUH C pa3aesioM 3) TEHIUHU 1 2 3 4 6 9 10111
3HaTh:
OCHOBHBIC MOHSITHS M METOIBl MAaTeMaTHYECKOIO
aHaiM3a, AHAIUTHYECKOW TEOMETPUM MU aireoOpsl, OITK-3.2 X Tect «Kpaesble ycnorst nipu pertieHuu 3ama4 I T
JUCKPETHON MaTeMaTHKH, TEOPUU BEPOSITHOCTEH U o
CTaTUCTHUKU
q)yﬂﬂamemanbﬂme NOHATHSA, 3aKOHBI M Teopuu | OIIK-3.2. . .
N . Kontponbnas pabora «CBoiicTBa )KHIKOCTEH
KJIACCHYECKOM M COBpEMEHHOW (DM3UKK B 00JacTH X U LA30B
MEXaHUKU
OCHOBHBIE TIOHSITHSI, TEPMHUHBI W 3aKOHBI XUMUH,
COBPEMEHHBIE KOHCTPYKIIMOHHBIE MaTepwansl U ux | OIIK-3.2. X JlabopaTopnas pabota Nel
(PU3UKO-XMMHUYIECKHIE CBOWCTBA
OIIK-3.2. Tect «PacueT gaBieHus KUAKOCTH Ha TBEP-
TOCYAapCTBEHHYIO CHUCTEMY CTaHAAPTHU3AINH, MEX-
JIbIe TIOBEPXHOCTH
JIYHAPOJIHBIE CTaHIAPTHI
YMerh: .
OCYIIECTBJIATh aHAIM3 JNaHHBIX, HEOOXOAMMBIX 1 | OITK-3.2.
pelIeHUs MOCTaBJICHHBIX 33/1au yIPaBICHUS TEXHU- X JlabopaTopnast pabota Ne2
YEeCKOH CHCTEMOM
. Tect «Tedenrie ra3oB Mo KaHATIAM TEPEMEHHOTO Ceye-
HCIOJIb30BaTh B MPAKTHUYECKOM NEATENbHOCTH Ipa-
N Ny N OIIK-3.2. HUSDY
BUJIA IEJIOBOM YCTHOM M MUCbMEHHOM peun
11K-3.2. KontponbHas pabdora «ludpepeHimansHoe ypas-
paboTaTh ¢ METOJAMH PEUICHUS HECTAHIAPTHBIX 0 3 P P Sl
X HEHHe HEPa3PbIBHOCTID)
3aJa4
NPUMCHATh COBPEMEHHEIC METOIBI HCCIICIOBaHUS
P P A A ’ KonTtpoasHas padora «Koshdumuent punpt-
MIPOBOJUTHh TEXHUYECKUE HCIBITaHUsA, oleHmBath | OITK-3.2. ALY
Pe3yNbTATHI BHITTOJHEHHOW PabOTHI p
OMOPMIIATH, HPEJACTABIAT, U NOKJIAABIBATh pe3yib- | OITK-3.2.
bop » IPeAC] A pesy X JlaGopatopnast padota Ne3
TaThl BBHITIOJTHEHHON PabOTHI
IUITAHUPOBATH M YJ4aCTBOBATH B IIPOBEACHHUHM IIAHO-
p ol P OIIK-3.2. X JlabopaTopras paborta Ned
BBIX UCITBITAHUN TEXHOJIOTHYECKOTO 000y IOBaHUS.
Bcezo uacoes na pazoen oucyuniumvl 36
p " 14 (10|14 | 14 14 8 | 8

(6 coomeemcmeuu ¢ n.3.1)




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OHEHOYHBIE MATEPHUAJIbI
JJIA TEKYIHEI'O KOHTPOJIA YCIIEBAEMOCTH U ITPOMEXYTOYHOU
ATTECTAIIMHA 11O JTUCHHUTIJIMHE

4.1. Texkyumuii KOHTPOJIb YCIIEBAEMOCTH I10 IUCHMILIMHE:

— TECTBI:
1. Tect «Kpaesble ycroBus npy perennu 3aqa4 [T
2. Tect «Pacuet naBieHHs KUJIKOCTH HA TBEPJIbIE TOBEPXHOCTH))
3. Tecr «TeueHue ra3oB 1o KaHaIaM IEPEMEHHOTO CEUEHUSD)
— KOHTPOJIbHBIE PAOOTHI:
1. KonrponbsHas pabota «CBONCTBA )KUIKOCTEH U ra30B»
2. Konrponbnas padota «/luddepenimansaoe ypaBHeHHE HEPa3phIBHOCTH
3. KonrponsHas padora «KorpduueHT GuiabTparum»
— 3amuTa JabopaTOpHBIX padoT.

bannbHO-peUTHHTOBAs CTPYKTYpa AUCUUILINHBI SBIISECTCS MPUIOKEHUEM A.

4.2. [Ipome:kyTOUHAS aTTeCTANMS MO JMCHUIINHE (YACTH IUCHUIINHBI):

DK3aMeH.
OneHka ompeaensercs B COOTBETCTBUM ¢ [lomoskeHreM 0 OauTbHO-PEHTHHTOBOM CHUCTEME IS
ctyaentoB HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM M 3K3aMEHAIIMOHHOMN COCTABIISIFOIINX.

Ipumeyanue: OnieHOUHBIE MAaTEPUAIIBI 110 AUCUUIUIMHE TPUBEACHBI B (POHIE OIEHOYHBIX MaTe-
puanos OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHME JUCIUITJINHbI
5.1. lleyaTHble ¥ JJTIEKTPOHHbIE U3IAHUS:

1. T'uapaBauka, rHAPOMAIIMHBLI U THAPONPHUBOABI : YYeOHUK sl CTYJAeHTOB BTY30B / T.
M. Bamra [u ap.]. - 2-e u3z., nepepad. - pernp. BocupousBeaenue u3a. 1982 r. - M. : Anbsnc, 2013.
-423 c.

2. Moprysos, K. II. Tunpasnuka [Onexkrponnsii pecypc] : yuebnuk / K. II. MoryHoB. -
OJIEKTPOH.  TEKCTOBbIE  JlaH. — CI1e. : Jlams, 2014. - 288 c¢. - URL:
https://e.lanbook.com/reader/book/51930/#1

3. IIpumepsl pacuyeToB MO rHAPABJIUKE : yueO. MOCOOHE ISl CTPOUTEIBHBIX CIICIIMAIbHOCTEN
By30B / A. JI. Anbtinyns [u np.] ; mon pen. A. [I. AnbTinymst. - penp. BocrpousBeaeHue u3a. 1976 r.
- M. : Anpsnc, 2013. - 255 c.

4. Craposepos, B. B. ['unporazogunamuxka : yue6. nocodue / B. B. Ctaposepos, JI. B. Poro-
Ba, JI. B. CtapoBeposa. - Bommkckuit : @uman [OYBIIO "M9U (TY)" B r. Boxckowm, 2009. - 73 c.

5.2 JIuueH3uoHHOE M CBOOOIHO PAacpPoCTPaHsieMoe MPOrPaMMHoOe odecrnevyeHue:
Microsoft Word, Microsoft Excel, Power Point.

5.3. UHTepHeT-pecypchbl, BKIWYas NpodeccnoHaabHble 0a3bl JaHHBIX U MH(OPMAILMOHHBIE
CIIPaBOYHbIE CHCTEMBI:
Yuusepcurerckas uHpopmanuonnas cucrema «POCCHUS» https://uisrussia.msu.ru
CnpaBouHo-nipaBoBas cuctema «KoHcynprant+» http://www.consultant-urist.ru
CrpaBouHo-nipaBoBasi cucteMa «l apanT» http://www.garant.ru
bazaganneix Web of Science https://apps.webofknowledge.com/
baza nanubix Scopushttps://www.scopus.com
[Toptan oTKpeITBIX HaHHBIX Poccuiickoit @enepanuu https://data.gov.ru



baza oTkpeITBIX gaHHBIX ~MuHHMCTEpCTBA TpyJa M COUMAIbHOM  3amuThl PO
https://rosmintrud.ru/opendata

baza nannbeix Hayunoii snekrponnoii 6ubimoreku eLIBRARY.RU https://elibrary.ru/

baza nanHbIX npodeccroHaIbHBIX CTaHAApPTOB MHUHHCTEPCTBA TPY/a U COLUAIBHOM 3aIIUThI
P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

Bba3el nanapIx MUHHCTEPCTBA SKOHOMHUYECKOTO pa3BuTus PO http://www.economy.gov.ru

baza otkpsIThIX manHbix Pochuamonutopunra http:// www.fedsfm.ru/opendata

OnextpoHHas 6a3a nannex «M3narensctBo Jlanby» https://e.lanbook.com

@OenepanbHasg rocyaapcTBeHHass HMHQoOpMaloHHas cuctema «HaruoHanabHas 3JI€KTpOHHAs
oubmuoreka» https://H30.pd

HanmonansHeIi mopTan onnaitH o0ydenust «OTkpbIiToe oOpa3zoBanue» https://openedu.ru

DnekrponHas 6a3a nanubix "Polpred.com O630p CMU"https://www.polpred.com

Odummanpapiii cadT deaepaqbHOrO areHTCTBA MO0 TEXHUYECKOMY PETYJIMPOBAHUIO U METPO-
noruu http://protect.gost.ru/

OnektponHas oudimoreka MOUhttps://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCLHHUITJIMHBbI

JIeKIIMOHHBIE U MPAKTUYECKUE 3aHATHS MPOBOIATCS B YUEOHBIX ayAMTOPHUAX, CHAOKEHHBIX
o0opysoBaHuEM Ui MOKa3a o0ydaroluX MaTepuaioB, CPEICTBAMU 3BYKOBOCIIPOU3BEACHHUS, J1OC-
KOI ayTuTOpHOI, 000pyJOBaHUEM ISl MPEACTABICHUS MPE3eHTAUUH (TU1a3MeHHas aHelb, epco-
HaJbHBIN KOMITBIOTED).

JlaGopaTopHble 3aHATHUS MPOBOAATCA B 1abopaTopuu «I HAPOMEXaHUKUY», CHAOKECHHOM:

- YHUBEpPCAJIbHBIM THAPOCTEHIOM, pa3paboTaHHbIM B KyiObIlIeBCKOM aBHAIlMOHHOM HHCTHU-
Tyre Ha Kadeape «TernoTexHUKa M TEIJIOBBIE JBUTATENIN» COBMECTHO C OTPACIEBOM HAay4HO-
rccienaoBarenbekoit 1adoparopueit Ne 9 . [To ruapocTeHay MOTydeHO aBTOPCKOE CBUACTEIHCTBO No
521488, aBTopsl: Mepkynos A.Il., Hlep6ak B.b,

- TUJPABIMYECKUM JIOTKOM, pa3padoTaHHbIM B prmrasie MOU B 1. Bomkckom.



IIpunoxenne A

BAJLJIbHO-PEMTUHI'OBASI CTPYKTYPA JUCHUILINHBI
['uaporazoauHaMuka

(Ha3BaHHE AMCIUILIUHBI )

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHH TEKYIIEr0 KOHTPOJISI YCIIEBA€MOCTH 10 JUCHHUILIIMHE:
KM-1 Tect «Kpaesbie ycroust pu pertieHr 3amad I T D

KM-2 KonTponpHas pabora «CBOMCTBA KUAKOCTEH U Ta30B)

KM-3 3anmra 1aboparopHoii pabotsl Nel

KM4 Tect «Pacuer naBieHUs )KUIKOCTH HA TBEPABIC MOBEPXHOCTHY
KM-5 3armmra 1abopaTtopHoii padboTh! Ne2

KM-6 Tect «Tedenrie ra3oB M0 KaHATIAM TIEPEMEHHOTO CEHEHISD)

KM-7 KonTtponbHast pabota «ludepeHimansHoe ypaBHeHHE Hepa3phIBHOCTID
KM-8 KonTtponsHas padora «KoahdummeHT pumbTpaumy

KM-9 3ammra labopaTtopHoi padoTh! Ne3
KM-10 3anmra 1aboparopHoii paboTsr Ned

Bua npoMekyTo4HOI aTTecTAlMM — SK3aMEH.

TpynoeMKOCTb TUCIUILIUHEI = 4 3.€.

Howmep Pa3nen qucuuIuMHeL Unnekc|KM-1 |KM-2 [KM-3 [KM-4 |KM-5 |KM-6 [KM-7 |KM-8 | KM-9 [KM-10| Ox3amen
pazzena KM:
OcHOBHbBIE MOHITHS U OIpeaese-
HHS rujaporasoanHamMuku. CBoii-
1 Aporasost + |+ +

CTBa )KUIKOCTEH U ra3oB.

2 T'uapocratuka + +
OCHOBHBIE 3aKOHBI JIBUKECHUS

3 g 8 + |+ +
JKUIAKOCTEH

T'uapocTaTuuecKre COMpOTHBIIE-
4 HUS U pacnpe/iesieHle CKOpoCTei

+ |+ |+ +
IO CEYEHUIO TTOTOKA TP JIBHKE-
HHUH XHUIKOCTH B TpyOax

BIDKCHUE JKUIKOCTH B OTKPBITBIX

5 |A A P ]+ |+
pycaax

6 HcreueHne KUIKOCTH U3 OTBEP- i
CTHH M HACaJKOB

7 T'uapasnuueckuit pacder coopy- n
JKCHHUH Ha KaHAIax

8 Ounprparys +

9 Bo3zneiicTBre noToka u TBEpAOTO n
Tena

10 | TuapaBnuueckoe MOJEITHMPOBAHHE +

Munumansseii 6amrza KM | 4 4 2 4 4 2 4 4 6 6 20

MakcuManbHbii 6amn 3a KM | 6 6 4 6 6 4 6 6 8 8 40




