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JIuCT corsiacoBaHusi padoyeid mporpaMMbl M CHUIIIMHbBI

[IporpamMmy cocraBuii(a)
JIOIL.,K.T.H. A 13.05.2019
JOJDKHOCTB, Y4. CTCIIEHDb, 3BAHUE TIOAIHUCH, JaTa

_CT.NIPCIIOAABATECIIb

afy
V‘-""‘ank 13.05.2019

JOJDKHOCTB, Y4. CTCIIEHDb, 3BAHUE IOAINCh, JaTa

[Iporpamma ogoOpena Ha 3acenanuu kadenpst Ne 13

«13» mas 2019r, mpotokon Ne 10

3aBemyromuii kagempoit Ne 13

JIOIL.,K.T.H., JIOIL. 7 13.05.2019

JOJDKHOCTBD, y4. CTCIICHb, 3BAHUC IIOAIIKCh, JaTa

OrtserctBennsbiii 3a OIT 20.03.01(01)

A
N 2

7/

</

JIOIL. ,K.T.H. JIOIL 13.05.2019

JOJDKHOCTB, Y4. CTCIICHb, 3BAHUC TIOAITHCH, JlaTa

C.I'. Bypayukui

WHHULAAIBI, (baM[/UT[/Iﬂ

H.U. YckoBa

WHHULAAIBI, d)aMI/I.TII/UI

H.A. OBUunHHHKOBA

HMHULHAIBL, HaMUATHs

H.A. XuwisHuKOBa

WHUITAAJIBI, CI)aMI/UII/I}I

3amecTuTeNb JUPEKTOpa MHCTUTYTA (ekaHa ¢akynabTera) Ne ®IITHU no meroauueckoit padore

OIL.K.T.H.JTOIL. “ 1305.2019

JIOJDKHOCTBD, Y4. CTCIICHb, 3BAHUC IIOAITMCh, 1aTa

B.A. I'onnyOkoB

MHHIHAIIBL, (HaMUITHS




AHHOTAIIUA

HucnumnHa — «[mapora3oquHamMuiKa» BXOIUT B 0a30ByI0 4YacTh 0Opa30BaTeIbHOM
OporpaMMbl  MOATOTOBKM — oOywatonmxcs mo  Hampaeinenuto  20.03.01  «TexnocdepHas
0€301MacHOCThY HamnpaBIeHHOCTh «MH)XeHepHas 3amuTa OKpYXKawmied cpenph». JlucuurmHa
peanmuzyercst kadenpoit Nel3.

JluciuiinHa HarleJieHa Ha ()OPMHPOBAHUE Y BBITYCKHHKA

o0mIenpoecCHOHATBHBIX KOMITETEHITHI:

OIIK-4 «cnocoOHOCTh MpOTaraHIupoBaTh IENU U 3a/1a4i 00eCIIeYeHUsT 0E30MaCHOCTH YeJIOBEeKa U
OKPYXKAaIOILEH Cpeabl»;

po(ecCHOHATBHBIX KOMIIECTEHIIUHI:

[1K-10 «cnocoOHOCTh HCMONB30BaTh 3HAHHE OPraHU3AIMOHHBIX OCHOB 0€30MaCHOCTH
Pa3IUYHBIX IPOM3BOJCTBEHHBIX IIPOLIECCOB B UPE3BbIYAMHBIX CUTYALUSIX ),

[1K-16 «cnocoOHOCTh aHANM3UPOBATh MEXAHU3MBI BO3JICHCTBHUS OMACHOCTEH Ha YEIIOBEKA,
OIIPEEIATh XapaKTep B3aUMOEHCTBHUSA OpraHM3Ma 4YeJOBeKa C ONACHOCTSMHU Cpellbl OOMTaHMs C
yueToOM CHGIII/I(bI/IKI/I MEXaHHn3Ma TOKCHYCCKOI'O IICﬁCTBH)I BPCAHBIX BCHICCTB, SHCPIrCTUUCCKOIO
BO3/I€IICTBUS U KOMOMHUPOBAHHOTO AEUCTBHSI BPEIHBIX (DAaKTOPOBY.

Coz[epmaHHe AUCHUIINIMHBL OXBAaTbIBACT KpPYI' BOIIPOCOB, CBA3AHHBIX C TCXHOI'CHHBIMU
BO3JICUCTBUSIMH THJIPO - M Ta30BbIX (TEKYyYMX KOHTHHYAIBHBIX ) CpEll U IOTOKOB Ha OOBEKTHI
UHPPACTPYKTYpbl Cpebl OOUTaHMS; BKJIIOYAs Fa30JMHAMUKY M a3pOJUHAMUKY KBapTaJlOB 3JaHHH,
BO3/ICHICTBUSIMM TEXHUUYECKMX OOBEKTOB, BKIIIOYAs JIETaTeJIbHBIE alllaparbl, Ha Cpelay OOMTaHUS U
OpraHM3M YEJIOBEKa, IIOCPEJICTBOM Ta30JMHAMMYECKMX U aKyCTHMYECKMX BO3JEHCTBHIM; C
dakTopaMu pUCKAa THAPOTEXHUYECKHX COOPY)KEHHH, M THIPABIMYECKUX KOHCTPYKLIMH JUIS
0€30MacCHOCTH YeNIOBEKa, a TaKXKe KOHTPOJEeM I[apaMeTpOB TIa30BbIX M THAPABIMYECKUX CpeX
IIOCPEACTBOM ~ NPUOOpOB, paboTa  KOTOPbIX  OCHOBaHAa Ha  (PU3MYECKUX  MPUHLMIAX
TAIpOra3oquHAMUKH.

[IpenogaBanue AUCUMILIMHBI IPEyCMaTPUBAET CEAYIONIME (POPMbI OpraHu3aluy y4eOHOro
mpolecca: KUY, IPaKTUIECKUE 3aHATHS,J1a00paTOpHbIe PabOThI, CAMOCTOSTEIbHAS padoTa
o0yyJaromerocs, KOHCYIbTallUH.

[Iporpammoi TUCHUIIIIMHBI TPEAYCMOTPEHBI CIIETYOIINE BUABI KOHTPOJISA: TEKYILIHM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOUHAs aTTeCTallUs B pOpME IK3aMEHa.

OO11as Tpy10€MKOCTh OCBOSHMS AUCLUILIMHBI COCTABISIET 4 3a4eTHBIX eAUHUIb, 144 yaca.

S3BIK O6y‘{eHI/IH IO JUCITUIITINHE ((pYCCKHﬁ)>.



1. IlepeyeHb JIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHUS 110 TUCHUIIMHE

1.1. Ileysm npenogaBaHusi TUCHUATLTHHbI

Llenpro TpenogaBaHus TUCHUIUIMHBI SBISETCS IMOJYYCHHE CTYACHTAMHU KOMIICTCHIIMH B
obmacTsx nmpoecCHOHAIBHOM JIeSITETFHOCTH, CBA3aHHBIX C OoOecreueHneM 0e30macHOCTH YeIoBeKa
B COBPEMEHHOM MHpe, GopMupoBaHHEeM KOM(MDOPTHON M OE30MACHOW JUIS JKU3HU U JESITEILHOCTH
YejgoBeKka TeXxHOoc(hepbl, MHUHUMH3AIMIO TEXHOTCHHOTO BO3JCHCTBHS Ha OKPYXAIOIIYI Cpeay,
COXPAaHCHUE JKU3HH M 3J0POBbsl YEJIOBEKA 3a CUET HCIIOJIb30BAHUSA COBPEMCHHBIX TEXHHYECKHX
CpPE/ICTB, METOJIOB KOHTPOJISL ¥ TPOTHO3MPOBAHHSI.

JIMCIMIUTHHA pacCMaTpUBAET KPYr BOIPOCOB, CBS3aHHBIX C TEXHOTCHHBIMH BO3JCHCTBHAMHU
THIPO - M Ta30BbIX (TEKYYMX KOHTUHYAIBHBIX ) CpPEJ U IOTOKOB Ha OOBEKTHI MH(PPACTPYKTYPHI
cpenbl OOMTaHMS; BKJIIOYAs T'a30JMHAMHUKY M a’pOJMHAMHKY KBApTAJIOB 31aHHU, BO3ICHCTBHIMU
TEXHUYCCKUX O6'beKTOB, BKJIrO4Yasg JICTATCIIBHBIC allIaparbl, Ha CpPEay O6I/ITaHI/ISI H OpraHusm
YeJI0BeKa, MOCPEICTBOM Ta30JMHAMUYECKMX W aKyCTUYECKHX BO3JCHCTBHM; C (paKTOpaMu pHCKa
THIPOTEXHUYECKUX COOPYKCHUH, U TUAPABINYCCKUX KOHCTPYKIIMM /i1 O€30MAaCHOCTH YeIOBEKa, a
TAK)KE KOHTPOJIEM MAapaMETPOB ra30BbIX U THAPABINYECKHX CPEI MOCPEICTBOM MPUOOPOB, pabora
KOTOPBIX OCHOBAaHA Ha (1)I/I3I/I‘~IGCKI/IX IMpUHOMWIIAX THAPOra3oaAuHaMHKU.

1.2. IlepeyeHb NJIAHUPYEMbBIX Pe3YJILTATOB 00y4eHHUSsI N0 TUCHUILIMHE, COOTHECEHHBIX
¢ IUIAHHUpYeMbIMH pe3yabraramu ocsoenus OII

B pesynaprare OCBOCHUS JAWMCHMIUIMHBI OOyYaroIMUiics OJDKEH O00JanaTh CICAYIOIMMHI
KOMITETEHIMSIMU:

OIIK-4 «cmocoOHOCTh TpOMaraHIAMpoOBaTh e W 3aJaud obOecreueHus] Oe30MacHOCTH
4eJI0BEKa U OKPYXKaroIlel cpesibl»:

3HaThb - 3aKOHOJATEJIbHbIE M IIpaBOBbIE aKThl B 00jacT O€30IaCHOCTM M  OXpaHbI
OKpY’Karollel cpenbl;

YMETb - NIPUMEHATh HOPMATHUBHO-TIPABOBBIE IOJIOKEHUS IpPU OpPraHU3alUU YIpPaBIICHUS
TexHOC(HEpPHOI 0€30MTaCHOCTHIO;

BJIaACTh HABBIKAMHU — HpI/IMeHeHI/Iﬂ HOpMaTI/IBHO'HpaBOBI)IX aKTOB B 06HaCTI/I
obOecrieueHnst 0€30ITaCHOCTH;
UMCETHb OIIBIT AOCATCIBHOCTU — IIO HpI/IMCHeHI/IIO ﬂCﬁCTBYIOIHCﬁ CUCTCMbI HOpMaTI/IBHO'

IPaBOBBIX AKTOB B 00JaCTH TEXHOC(HEPHOM OE30MaCHOCTH.

[TK-10 «crmocoOHOCTRIO UCTIONBF30BATh 3HAHUE OPTaHU3AIMOHHBIX OCHOB 0€30TIaCHOCTH
Pa3IMYHBIX TPOU3BOACTBEHHBIX MTPOLIECCOB B UPE3BBIYAMHBIX CUTYAITUIX:

3HATh — OPraHU3aIMOHHBIE OCHOBHI 0€30MMaCHOCTH Pa3IMUHBIX MPOU3BOACTBEHHBIX MPOIIECCOB
CBSI3aHHBIX C UCIOJIb30BAHUEM TEKYUUX CPEJl B IITATHBIX PEKUMAX M UPE3BbIUANHBIX CUTYaIIUSX;

YMETh — YYUTHIBaTh, KOHTPOJIUPOBATh U MUHUMU3HPOBATEH (PaKTOPHI PUCKA, CBS3aHHBIE C
TEXHOTCHHBIMU BO3JICHCTBUSMH THJIPO - U Ta30BBIX (TEKYYHX KOHTUHYAJIBHBIX) CPEJ U MOTOKOB Ha
00BEKTHI UHPPACTPYKTYPHI Cpeibl OOUTAHUS; BO3ACHCTBUSIMU TEXHUIECKUX OOBEKTOB, BKIIOYAS
ra3o/IMHaMAYECKUE M aKyCTUYECKHE BO3ACHCTBHSI JIETATEILHBIX allllapaToB Ha Cpely OOUTaHUS U
OpraHu3M YeJIOBEKa.

BIIQJICTh HABBIKAMH KOHTPOJIS TAPAMETPOB Ta30BBIX M THAPABIUYECKUX CPEJI TOCPEICTBOM
puOOPOB, paboTa KOTOPHIX OCHOBAaHA Ha (PM3UUYECKUX MPUHITUTIAX THAPOTA30MHAMUKH;

UMETh OMBIT JACATEIILHOCTH, MONYyYEHHBI B pe3ynbTare MPaKTUK B CEPTUOUIMPYIOMUX U
METPOJIOTHYECKUX OpTaHW3aIusaX, a TakKe TOJPa3ACICHUSIX TMPEANPUITHH, CBSI3aHHBIX C
METPOJIOTHEN, OXpaHO! TpyAa U IEHCTBUSMHU B UPE3BbIUAHHBIX CUTYAIUSX;

[TK-16 «crmocoOHOCTh aHATM3UPOBATh MEXaHWU3MbI BO3JICHCTBHS OMACHOCTEH Ha dYeoBeKa,
OTIpEeNIeNATh XapaKkTep B3aWMOJICHCTBHUS OpraHM3Ma YENOBEKa C OMACHOCTSIMHU CPEIbl OOUTAHUS C
y4eToM Crenu(PuKd MeXaHu3Ma TOKCHYECKOTO JEHCTBUS BPEAHBIX BEIIECTB, JHEPreTHYECKOTO
BO3/ICHCTBUS 1 KOMOMHUPOBAHHOTO JICHCTBUS BPEIHBIX (PaKTOPOBY:

3HaThb - MEXaHWU3Mbl BO3JICUCTBHUS OIMACHOCTEN Ha YEJIOBEKAa, XapakTep B3auMOACHCTBUSA
OpraHu3Ma 4YeJloBeKa C OMACHOCTSAMH CpeAbl OOHWTaHUS C Y4eTOM CHenubuKd MeXaHH3Ma
TOKCUYECKOr0 JIEUCTBHSA BPEIHBIX BEIIIECTB, SHEPTETHIECKOTO BO3JCHCTBUSA i
KOMOWHUPOBAHHOTO JICMCTBUSL BPEIHBIX ()aKTOPOB;



YMETb MpPOTHO3MPOBaTh M OICHUBATh PUCKH BO3JCUCTBHS ONACHOCTEH Ha 4YelIOBEKa,
XapakTep B3aMMOJICHCTBHMS OpraHM3Ma 4YeJIOBEKa C ONACHOCTAMHM cCpelbl OOMTAHUS C Y4ETOM
Cnelu(pHUKH  MEXaHU3Ma TOKCHYECKOro JICHCTBUSL  BpEIHBIX  BEHIECTB, OJHEPreTHYECKOTrO
BO3/ICHCTBUA U KOMOMHHUPOBAHHOI'O JI€HCTBUS BPEIHBIX (PAKTOPOB;

BJIAJICTh HABBIKAMH OpPraHU3alMM IPOLEAYP HCKIIOUCHHs (HAKTOPOB PHUCKA BO3JICHCTBHS
ONACHOCTEH M TOKCHYECKOro JAEHCTBUS BPEIHBIX BEILIECTB, SHEPreTMYECKOro BO3JEHCTBUS U
KOMOMHHUPOBAHHOTO JAEHCTBUS BPEAHBIX (haKTOPOB HA YEIOBEKA.

UMETb _OIBIT JEATENbHOCTH TOJIyYEHHBIH B pPE3yJbTaTe MPaKTHK B CEPTUGULMPYIOIIUX
M METPOJIOTMYECKUX  OpraHM3auuax, a TaKKe noapasgeneHmax npeanpuATUN, CBA3AHHbI C
MEeTPOIOTUEN, OXPAHOM TPYAA U AeNCTBUAMM B UpPE3BbIYAMHbIX CUTYaLMAX.

2. Mecro nucuuiuinibl B ctpykrype OII

Jucnuniarza 6a3upyeTcs Ha 3HaHUSIX, paHee IPHOOPETEHHBIX 00YyYaroIIUMUCS IPU U3y4EHUH
CIIEYIOIIUX AUCIUILIHH:

- ®duzsmuka,

- Xumus;

- DKoJorus.
3HaHMA, NOJyYEHHble P HU3YYEHWHM MaTepuaia JaHHOM JUCLUMIUIMHBI, HMEIOT
CaMOCTOSTENIFHOE 3HAYCHHUE, TAK U UCTIONB3YIOTCS TIPH U3YUCHHUHU JAPYTUX TUCHIUTUTIH:

- CrarucTuyeckre MeToibl B YIIPaBJIEHUH OXPaHOM OKpYXKaroIlel Cpelbl;

-  Menuko-Onoaornyeckue OCHOBbI O€30MACHOCTH;

- Teopus ropenus u B3pbIBa;

- IlpoexTupoBaHHe CHCTEM KOHTPOJIS IIBUIEra30BbIX BHIOPOCOB;

- IIpombInuieHHAst SKOIOTHS;

- IlpomblnuieHHas KOOI US;

- IIpoexkTHpoBaHHE CHCTEM OYHCTKH IBLIETAa30BbIX BEIOPOCOB;

- IIpoexTupoBaHHe CHCTEM KOHTPOJIS U YIPABJICHHUS BOJIOOYUCTKOM;

- IIpoektupoBanue npubOOPOB KOHTPOJIS TApaMETPOB U COCTaBa BEILIECTBA.

3. Oobem pucouniauHbl B 3E/akagem. yac
Jlanubie 00 001memM 00beMe AUCIUIUTHHBL, TPYIOEMKOCTH OTIEIBHBIX BUJOB Y4€OHOH paboThI 1O
JTUCLUILIMHE (M paclipe/iesieHe 3TOH TPYAOEMKOCTH [0 CeMECTpaMm) MpeJIcTaBieHbl B Tabiuie 1

Tabnuma 1 — O0beM U TPYJ0EMKOCTb TUCIUTIITUHBI

B =
U y4eOHO# paboThI Beero TpymoeMKOCTb 110
ceMecTpam
Ne6
1 2 3
Oo6urast TPy10eMKOCTH 4/ 144 4/ 144
aucuuniunbl, 3E/(1ac)
H3 nux uacoeé npakmuueckoi 51 51
n0020moeKu
Ayoumopnuie 3anamus, BCero 4ac., 68 68
B mom yucne
aeximu (JI), (dac) 17 17
IpakTHYecKre/CeMHHAPCKHE 3aHATUS 17 17
(I13), (ac)
naboparopusie pabotsl (JIP), (dac) 34 34
KypcoBoii ipoekT (padota) (KII, KP),
(qac)
Dk3aMeH, (4ac) 45 45

Kak



Camocmoamenvhas padoma, BCETo 31 31
Buj npoMeskyTOYHOr0 KOHTPOJISE: DK3. DK3.
3auer, qud. 3auer, s3x3ameH (3ayer,

4. Copep:kaHue TUCHUNIHHBI
4.1. PacnpenesieHne TPYJI10eMKOCTH JUCHHUILUIAHBI [0 pa3aejiaM U BUAaM 3aHSITHH
Paznienbl v TeMBI AUCHIUTUIMHBL U KX TPYIOEMKOCTh MPUBEICHBI B TabHIIe 2.

Tabnuna 2. — Pasnensl, Tembl JUCHUINUIMHBI U UX TPYIOEMKOCTD

Pasnensl, TeMbl IUCIUIIIUHBL Jekuu | 13 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 6

Paszgea Nel. I'mgpocraTuka.

Tema Nel. @wusuyeckne cBOWCTBa | 2 2 2
KUJKOCTEH W Ta30B, HAMPSHKCHHOE
COCTOSIHUE KUIKOCTH

Pa3zgen Ne2. KuneMaTnka ;KUIKOCTH
Tema Ne2. Kunematrka >KUIKOCTH. 2 2 2
Pa3zpnen Ne3. /lunamMuKka KMIKOCTH M ra3a.

Tema Ne3. OcHOBHBIE  ypaBHEHHS | 2 2 2
JMHAMUKA ~ JKHJIKOCTM M Ta30BOM
JIMHAMUKH BS3KOH CpPEJIbL.

Paznen Ned. Teopuss mnomoduss B MexXaHHKe CIUVIOIIHBIX  cpel W TepMOJAMHAMMKE.
HcciienoBanue TeyeHuii.
Tema Ned. [TonoOue | 2 1 9 )
TU/IPOMEXaHTYECKUX IPOLIECCOB.
[Tonobue B a’poJIMHaAMUKE u
TEPMOJIMHAMHUKE.

Tema No5.  OpHOomepHble — TedyeHws | 2 2 6 5
BSA3KOW HEC)KHMMAaEeMOH KUJIKOCTH U
JIByMEpHbBIE (1ockue) TEUCHHUS
AcaIbHON HECKUMAEMOH JKUJIKOCTH.
Tema Ne 6 OpHoMepHBIE TEUYeHHUS | 2 1 4 5
C)KMMaeMoro rasa

Paznen NeS. AodpoauHamMuyeckue M TEPMOAMHAMHYECKHE  HArPy3KM Ha O0BEKTHl,
NMOTrPAHUYHBIN CJIOH.
Tema Ne7. I'upponunamuueckuit | 2 3 9 5
MIOTPAHUYHBIN CJIOW Y TOTPAHUYHBIN
CIION B ra30BOil JUHAMHUKE.

Tema Ne8.  Aspomunammveckne U |3 4 6 5
TEpMOIMHAMHYECKUE Harpys3Ku,
JIEHCTBYIOIINE HA OOTEKaeMble
MOBEPXHOCTHU U 3JIEMEHTHI KOHCTPYKLUN
00TEeKaeMBbIX Tell

Htoro B cemectpe: 17 17 34 31

Utoro: 17 17 34 0 31

[IpakTrueckas MOATOTOBKA 3aKIIOYACTCS B HEMOCPEACTBEHHOM BBITOJIHEHUH OO0YYaOIUMUCS
OTIpeICTICHHBIX TPYAOBBIX (DYHKIUH, CBSI3aHHBIX ¢ OyAyIIel nmpodeccnoHaabHON AeITeIbHOCTHIO.



4.2.
Coneprxanue pa3ienos

Conep:xkanue pa3iesioB ¥ TeM JEKUMOHHBIX 3aHATHIH
Y TeM JICKITUOHHBIX 3aHSITUN MPUBEACHO B Ta0uIe 3.

Tabnuma 3 - ConeprkaHue pa3aesioB U TEM JICKITMOHHBIX 3aHATHIA

Homep pa3aena

Ha3Banue u copep:kaHue pa3aesioB M TeM JEKIIMOHHbIX 3aHATHIA

Pazpnen Nel. I'mapocraTuka.

Tema Nel.
dusnyeckre CBOMCTBA
JKHJIKOCTEH M Ta3oB,
HaIpsHKEHHOE
COCTOSIHHE YKUJIKOCTH.

1.1 TBepnoe, )KUIKOE ¥ ra3000pa3HOE COCTOSHUE TEJL.

1.2. T'unotesa crutomHOCTU cpenbl. [loHsATHE KUIKON YaCTHIIBI.

1.3. OO0BeMHEBIE CBOICTBA KUIKOCTEN U ra30B.

1.4. Bs3KOCTh KalleJIbHBIX JKUAKOCTCH U T'a30B.

1.5. Cunpl, aeiicTByronME B )XKUAKOCTH. [[OBEpXHOCTHOE HATSHKEHHUE.

1.6. Kunenue xuakocreit. KaBuramus.

1.7. HanpsixkeHus B IOKOSIIEHCS JKUIKOCTH M HAITPSHKCHUS
MMOBEPXHOCTHBIX CHII. [ITOTHOCTH MacCcoOBBIX CHIL. [ 'mapocraTuyeckoe
JaBJICHUE

1.8. luddepennmansapie ypaBHeHUs Ditiepa U MOKOSIIEHCS KUKOCTH
NuterpupoBanue muddepeHnuansHbeix ypaBHeHuil Ditnepa. OcHoBHas
(opmyIa ruIpOCTaTHKH.

1.9. PaBHOBeCHE Ta3a B [OJIE CUIIBI TSHKECTH

1.10. AGcomoTHOE ¥ U30BITOYHOE JIaBIcHHE, BakyyM. [IoHsATHE O Harope.
1.11. OTHOCHTEIBLHOE PABHOBECHE HEC)KMMAEMOM KHUIKOCTH. PaBHOBecHe
HEC)KMMAaEeMbIX JKHJIKOCTEH B coobIarommxcs. cocyaax. M3amepenue
JaBJIEHUSA

1.12. Cuiibl gaBiI€HUS TOKOSIICIHCS KUIKOCTH Ha IUIOCKUE U
KPHBOJIMHEHHBIE ITOBEPXHOCTH.

1.13. 3akon Apxumena. [mapanue ten. OCTORYMBOCTD TIIABAFOIIMX TEI.

Paznea Ne2. Kunemarn

KA JKUIKOCTH.

Tema No2.
Kunemaruka
SKUIKOCTH.

2.1. Pe:xuMBbl TBUKCHUS KHUJIKOCTH

2.2. TloHsiTHE MECTHOW CKOPOCTH. Y CpeTHEHNE MECTHOH CKOPOCTH TI0
BPEMEHH U 110 TIOBEPXHOCTH

2.3. Kunematmueckue 3JeMeHTHI B KEeHUs. [IBa MeTo1a onrcaHus
JIBYDKEHUS JKUIKOW YaCTHUIIBI

2.4. YCcKopeHHe )KUIKON YaCTUIIBI B IEPEMEHHBIX Jiiniepa.

2.7. YpaBHEHHE CIIOUTHOCTH (HEPA3PHIBHOCTH) B qu(PepeHInambHOi 1
THJIpaBIndecKoi popmax. Pacxon xuakoctu.

2.8. AHanu3 ABrKeHUs kuakon yactuipl. Teopema Komn - ['enpmromnbia.
2.9. [Tnockue TeueHUsT HECKMMAEMOM JKUIKOCTH.

2.10. be3BuxpeBoe WK NOTEHLIHATBHOE ABUKEHUE KUJIKOCTH

2.11. BuxpeBoe apuxkenue. OCHOBHbIE XapaKTEPUCTUKU OIS BUXPEH.
2.12. Hupxynsus ckopocth. Teopema Ctokca.

Pa3gen Ne3. JlunamMuKa JKMAKOCTH U Ta3a.

Tema Ne3. OcHoBHEIE
YpaBHEHUSI JTUHAMUKH
JKHIKOCTH M Ta30BOH
JTUHAMHUKHA BS3KOU
Cpenbl.

3.1. YpaBHeHuUs ABWKEHHUSI CIUIOIIHOM cpebl (KUAKOCTH) B HATIPSIKSHUSX
3.2. O600meHHas runote3a HploToHa 0 CBSA3M MKy HAPSHKSHUSMU U
CKOpOCTSIMU Ae(opmaItuii.

3.3. Juddepennmansabie ypaBHEHHS ABIKEHUS UICATbHON YKUIKOCTH
(Dinepa). YpaBHeHuUs ABMKEHUS )KUAKOCTH B popme ['pomexo —JlamOa.
3.4. UnTterpainsl ypaBHeHU# Diinepa Ui HOTEHIUAIBLHOTO 1
YCTaHOBHUBIIIETOCS] BUXPEBOTO JIBFKCHUS.

YpaBHeHue bepHym 111 CTpyHKH HI€aIbHOM HECKUMAEMOM KUIKOCTH,
JUISL CTPYMKH BSA3KOM HEC)KMMAEMOM JKHIKOCTH.

3.6. YpaBuenus PeitHonb/aca ycpeTHEHHO - YCTAaHOBUBIIIETOCS
TypOYJICHTHOTO JIBFDKEHHS HEC)KHMAEMOU KHUIKOCTH

3.7. OCHOBHBIE THUTIOTE3bI O TYPOYICHTHBIX HANPSKCHHSX JKATKOCTH.




3.8 Jluddepennnanbabie YpaBHEHUS TBUKCHUS C YIETOM BS3KUX CHIT
(ypaBuenust HaBbe-Ctokca). Y ciioBust 0IHO3HAYHOCTH.

3.9 IlepBsIii 3aK0H TEPMOIMHAMUKU. Y paBHEHHE YHEPTHH.

3.10. O6mue moIoKeHUs 0 TIEPEHOCE TEIUIA TETIONPOBOTHOCTHIO U
KOHBEKIIHEH.

3.11 TennonmpoBOAHOCTH, TEIIOOTAAYA U Terutonepeaaya. TermmooomeH
u3JIydeHreM. YpaBHeHue dHeprun. Kpaesbie ycioBusl.

3.12 TenonpoBOAHOCTb MPH CTALIMOHAPHOM M HECTAIIHOHAPHOM PEXUME.
3.13 TlocranoBka 3aauu 00 OMPEACIICHUH OIS TEMIIEPATYP B TEIIE,
MOTPYKCHHOM B HEMOJIBIDKHYIO M JIBHDKYIIYIOCSI CPELY.

Pa3znesn Ne4. Teopusi nogodusi B MeXaHuKe CIUIONIHBIX cpel U TepMoanHamuke. MccienoBanue

TeYeHUI.
Tema Ne4. TlomoGue | 4.1. AHanu3 pasMepHOCTEil B MEXaHHKe CIUIOIIHBIX cpea. Meron
T'HJPOMEXaHHUYECKUX 00OOIIEHHBIX TEPEMEHHBIX.
npoueccoB.  Ilonobue | 4.2 OcHOBHBIC MOHSATHUS U ONPEICICHUS TCOPUH TTIOT00HSL.
B adpoauHamuke U | 4.3. Kpurepun rujpoMexaHuuecKoro noao0us.
TEPMOJUHAMUKE. 4.4, IlpuBenenue nuddepeHIuanbHbIX YPaBHEHUHN ABUKEHUSI AKUIKOCTH K
0e3pa3MepHOMY BHTY.
4.5. Teopemsl Teopuu 1mo1o0usl.
4.6. Ananus pazmepHocteil. Metoa bykunrema.
4.7. Ananu3 pasmepHocteil. Meron Penes.
4.8. Teopus mo100us B ad3pOIMHAMUKE U TEPMOIMHAMHUKE.
4.9. Kpurepun, XxapakTepu3yIOIIHe YCIOBHS OOTEKaHHUS.
4.10. 3amaya o MOAETMPOBAHWN OOTEKAHUS TEIa B a3POIMHAMUIECKUX
yYCTaHOBKAX.
4.11. DKcrepMEeHTaJIbHOE MCCIIEI0BAaHHUE TEIIONEPEIauH.
Tema Ne5. | 5.1. OnHomepHas Mojieb peanbHOro notoka. [InaBHo u3MeHstomeecs

OpHoMepHBIE TEYEHUS
BS3KON HEC)KHUMaeMoM
JKUIIKOCTH u
JIByMEpHbIE (TIIOCKHUE)
TEUEHHUSI  WJICATLHOU
HeC)KMMaeMou
JKHUJIKOCTH.

JIBIDKEHHE
5.2. DHepreTnuecKast U TeOMETPUYECKast MHTEPIIPETAIHUS YPAaBHEHUS
bepnynnu.

5.3. IIpuponaa moteps sHEprum (Haropa). OOmHe GOPMYITBI IS
BBIYKCIIEHUS NTOTEPh HAIopa.

5.4. JlamuHapHO€e TeueHHe KUJIKOCTU B KPYIIIbIX TpyOax. HauanbHbIi
y4acTOK JJAMUHApHOT'O TeYEHUs

5.5. TypOyneHTHOE TBMKEHUE KUIKOCTH B KPYTJIBIX TpyOax

5.6. OnbITHBIE TaHHBIE 0 KO3 (PHUITMEHTE THIPABINYECKOTO TPEHUSL.
MecTHBIE THAPABIHMYECKHE COIIPOTUBIICHHS.

5.7. 3aBUCHUMOCTb KO3 PHIIMEHTa MECTHBIX COPOTUBIIEHUH OT KpUTEPUS
Pelinonbaca.

5.8. UcTeuenne Hec:xuMaeMoi )KUIKOCTH U3 OTBEPCTUH M Yepe3 Hacalku
MIPH TIOCTOSTHHOM U TIEPEMEHHOM HaIlope.

5.9. I'mapasnuueckuii ynap B Tpydax. Onucanue nporecca. OCHOBHbIE
pacueTHbIe ypaBHEHHS THIPABINIECKOTO yapa B TpyOax.

5.10. ITocTaHoBKa 1ByMEpHOU THAPOIMHAMHYECKOH 3a/1a4H.
Cynepro3unys Te4eHu.

5.11. IpocTeiime nMIockue NOTeHIUATbHbIE TEUEHUS HECKUMAEMOM
U/IeTbHOMN JKUIKOCTH.

5.12. be3uupKyIsAIMOHHOE O0TeKaHNe KpyTiioro muiuHpa. [Tapamokc
JI” Anambepa-Diinepa.

5.13. [upkynsanuoHHOE 00TeKaHue Kpyrioro mwmHapa. Teopema H.E.
XyxoBckoro.

Tema No 6
OnHOMepHBIE TEUCHUS
CKMMAaeMOro rasa.

6.1. HexoTtopsle TepMOIMHAMUYECKHE COOTHOLIECHHUS.
6.2. YpaBHenus bepHymm 11 annabaTHIecKoro TeUEHHS HACATEHOTO
ra3za. CKOpoCTh paClipOCTPaHEHUs MaJIbIX BO3MYILEHUH B Ta3e.




6.3. [TapameTpbl 3aTOPMOKEHHOTO Ta3a, KpUTHIECKast CKOPOCTbh,

gucna M u A. M309uTponmueckue GopMyIibI.

6.4. OgHOMEpHOE CTAIMOHAPHOE JIBMXKEHUE Ta3a 1o Tpyoe

IIEPEMEHHOI0 CEYECHHUs. Y paBHEHUE [ FOTOHKO.

6.5. Mcredyenne raza yepes cyxaromiee coruio. @opmyna Cen-Benana-
Banunens.

6.6. Comuto JlaBayst 1 peXKUMBI €10 PaOOTHI.

6.7. IIpsaMoii cKaduoK YIUIOTHEHHS. Y paBHEHHE yIapHOH anuadaThl

6.9. MI3mMeHeHne mapaMeTpoB ra3a mpu MepexoJie ero uepe3 NpsiMoii CKavoK
YILJIOTHEHHUSI

Pa3znesa NeS. AsponnHamuyeckue ¥ TePpMOJIMHAMMYECKHE HATPY3KH HA 00bEKThI,

NOrPAHNYHBIH CJIOH.

Tema Ne7.
I'maponunamMuyeckuit
MOIPaHUYHBIN CJIOW U
MOrPaHUYHBIN CJION B
ra3oBoil JUHAMHUKE.

7.1. OcHoBHBIE (pr3MYECKUE IPEACTABICHHS O IOTPAHUYHOM CJIOE.
CoBpeMeHHbIE IOHATHS O CTPYKTYpe TypOyJEHTHOI'O IOIPAHUYHOIO CIIOS.
7.2 TonuuHa NOrPaHUYHOTO CJI0S U TOJIIMHA BbITeCHEHUsI. OCHOBHBIE
HOJI0>KEHHSI TEOPUU TOHKOTO CABUTOBOT'O CJIOS M METObI pEeLCHUs
YpaBHEHUI B YACTHBIX MIPOU3BOIHBIX.

7.3. uddepennmanbuble ypaBHenus [Ipanaris. s 1TaMUHAPHOTO
[IOTPAHUYHOTO CJOS.

WHTerpanbHble COOTHOIIEHUS 11 HOIPAHUYHOTO CIIOS.

7.5 YnpoieHue ypaBHEHUH JBIKCHHS BI3KOW Cpe/Ibl B IPHOIMKEHUH
HOIPAaHUYHOTO CJIOSL.

7.6. Ilepexon JaMHHAPHOTO TIOTPAHUYHOTO CJIOSI B TYPOYJICHTHBIMA.
CrpykTypa TypOyJIEHTHOTO OTPAaHUYHOTO CIIOSL.

7.7 YpaBHeHUs AMHAMUKU BS3KOM cpefibl B popMe PeiiHonbca.

7.8 TypOyneHTHOCTb U OCPEJHEHHE TapaMETPOB CPENIbI B TYPOYIEHTHBIX
TCUCHHUSX.

7.9 3ambIkaHMe ypaBHEHUH TypOYJIEHTHOTO JIBUKEHHUS.

7.8. IlorpaHn4HBIN CIIOW HA UCKPUBIICHHBIX TTOBEPXHOCTSIX.

7.9 BrusiHre mpoJ0IBHOTO TPAHEHTa JaBJICHUS K OTPBIB IOTPAHUIHOTO
CII0s1.

7.10 IllepoxoBaTocTb TOBEPXHOCTH M €€ BIMSHWE HA TEPeXoa K
TypOyJIeHTHOHN (opMe TeUeHHS U Ha CONPOTUBIICHHE TPEHHUS.

7.11 CoBpeMeHHbIE TOHATHUS O JOIMYCTUMOM IIEPOXOBATOCTH MOBEPXHOCTU
Kpblja U (ro3eishka caMmoJiera.

7.12 VccnemoBaHus TEIUIONEPEAaYd METOIAMH TEOPHH TIOTPAHUIHOTO
CJI0S1.

Tema Neg.
AdpoIMHAMHYECKUE U
TEPMOIMHAMHYCCKUE
Harpy3KH,
JIEACTBYIOIIINE
o0TeKaeMbIe
MTOBEPXHOCTH u
3JIEMEHTHI
KOHCTPYKLNHN
00TEKAEMBIX TEN

Ha

8.1 PesympTHpYIOIIEE CHIOBOE U TEIJIOBOE BO3ACHCTBUE IIOTOKA Ha
o0TekaeMoe Telo.

8.2 AspoanHamMHYeCcKHEe XapaKTEPUCTUKH TEJT BPAIICHHUS U IIOCKUX
noBepxHocTeil. CKOpoCcTHast ¥ OTYCBsA3aHHAS CUCTEMBI KOOP/INHAT.

8.3 Cocrapnsromue adpoAMHAMIYECKON CHIIBI U a3POAHMHAMHYECKOTO
MOMEHTA.

84 CrnaraemMple  CuIIbI  JIOOOBOTO  CONPOTHBICHUS:  CONPOTUBIICHHE
JaBJICHHS ¥ TPEHUS, UHIYKTHBHOE, BOJJHOBOE, HHTEP(HEPEHIIMOHHOE.

85 COBpCMeHHBIe " IEPCIICKTUBHBIC HAITPABJICHUA CHUXKCHUA BPEAHOT'O

COIIPOTHBIICHUS.
8.6 MeTopl CHI)KEHHS TETUIOBBIX HArpy30K. TermIooOMeHHBIE anmmaparsl.
8.7 Bnusnue CXKMMAaeMOCTH  CpeAbl  Ha  adpOJAUHAMHYECKUE

XapaKTEePUCTHKH Tell.

8.8 Kpurnueckue pexxumMbl MOTOKA.

8.9 Vmpasnenue adpoIMHAMHYECKUMH CHJIAMHA U MOMEHTAaMH.

8.10 ITpobGnema Bxoaa Tena (MeTeopuToB) B atMochepy. [Tapamerpsl
TpaekTopuu. Dopmsl Ten. TpaekTopuu najaeHusl.




4.3. IlpakTHyeckue (CeMHHAPCKHE) 3aHATHSA
TeMbl MpakTHYECKUX 3aHATHH U UX TPYAOEMKOCTb NIPUBEIEHBI B Ta0OuIE 4.
Tabnuua 4 — [IpakTuueckue 3aHATUS U UX TPYJIOEMKOCTh

No . DopmeI T ] N3 Hux ] No
€MBbI IPAKTUYECKUX pyaoem MPAKTUYECKOU |paszgena
/i 3aHATHI TIPaKTUIECKUX | KOCTB, (Jac) HNOArOTOBKH, | AMCLU-
SaHATHH (4ac) IUTHHB
Cemectp 6

1 | ®usuyeckue cBOKCTBA IIpakTuyeckue 0,5 3 Tema
XKHUIKOCTEH U ras3os, 3aHATHS, Nol
HaMpsHKEHHOE COCTOSTHHE TpyMIOBBIE
xunkoctu. mapocraruka. JTUCKYCCUU
Huddepennmansubie [MpakTHueckue 0,5
YpaBHECHUS IJIA TIOKOSIIICHCS BAHATHS,

XKUIKOCTH Dijepa U ux FpyIIOBbIE

nHTerpupoBaHue. OCHOBHas HCKyCCHH

(hopmyIia THIPOCTATHKH.

Cuibl JaBiICHUS [TpakTuyeckue 0,5
TTOKOSIIEUCS )KUJTKOCTH HA  BaHaTHS

MIOBEPXHOCTHU U

OCTOMYUBOCTB TEI.

PaBHOBECHE KHIKOCTH U

rasa B I10JI€ CUJIBI TSDKECTH

2 | Ananus nBkeHus xxunkoi  [[Ipaktudeckue 0,5 3 Tema
YacTULIBl. Y CKOPEHUE BaHATHS, No2
YKUJIKON YaCTHLIBI B pyTITOBbIE
epeMeHHbIX Jilnepa. HCKyCCHH
Teopema Ko —

I'enbMromsua.

Buxpesoe nBuxkeHue. [TpakTnyeckue 0,5
OCHOBHbIE XapaKTEPUCTHKM  BaHSITHS,

nosis Buxpeu. Lupkyisanus rpyIIIOBbIE

ckopoctu. Teopema Crokca Ky ConH

YpaBHEHHE CILIOMHOCTH [TpakTuyeckue 0,5
(HEepa3pBIBHOCTH) B BaHSTHS,

muddepenmansHoN 1 pyTITOBbIE

THIPABINYECKON (opMax.

Hupkynsaust CKOpOCTH. prckycet

Teopema Crokca.

3 | O6obmenHas runoresa [MpakTuueckue 0,5 3 Tema
HrerotoHa o cBs3u MCKAY BaHATHS, N93
HaTPSDKEHUSIMU U pyTITOBbIE
CKOPOCTAMU Jie(hOpMaIHid. HCKyCCHH
Huddepennmansubie [TpakTHueckue 0,5
ypaBHEHUS JBIKCHUS BaHSTHS,

BSI3KOM KHIKOCTH FpyTIIOBbIE

(ypaBHenust HaBbe -

Croxkca). YcnoBus prckyceit

OJTHO3HAYHOCTH.

VYpasaenue bepuymnu s [[Ipaktudeckue 0,5
MOTOKA BSI3KOU BaHATHS,

HECHKUMACMOMN JKUIKOCTH.  |yyrmoppre

DHepreTuyecKas u
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reoMeTpudecKas MMCKYCCUH
WHTEpIpEeTaIys ypaBHEHHS
beprymm.
Knaccuduxarms Pemrenne 0,5 Tema
TpyOOIPOBOIOB. CUTYallMOHHBIX Nod
[locranoBka 3agaun. Pacuer | 3aga
TpyOOIIPOBOIOB TSI Ta30B
MIPU MaJIBIX ¥ OOJBIINX
nepenajgax JaBJICHHS.
Pacuer npoctoro 3ansTHs o 0,5
TpyOOIIPOBO/Ia TIOCTOSHHOTO | MOJIETMPOBAaHU
IaMeTpa. 10 peabHbIX
ITocnenosarenbHOE U YCIIOBUH,
MapasielbHOe COETUHEHNE | UTPOBOE
Tpyb.
Pacuer cudonHOro 3ansTHs o 0,5
TpyOotpoBoa (crudoHa) u MOZCITHPOBAHH
BCAaCBIBAIOIIETO 0 peabHBIX
TpyOOIIPOBOIa HACOCHOM YCJIOBUH,
YCTaHOBKH. HUTPOBOE
MeTons! 1 cpencTBa [MpakTHueckue 1
HU3MEPEHUN U UX BAHSTHS
METPOJIOTUIECKHE
XapaKTePUCTHKH CPEJICTB
6usmepennii. OrieHKa
MOTPEIHOCTEN
H3MEpPEHUH.
CpenctBa u3mMepeHust [MpakTHueckue 1 Tema
TEMIIePaTyphl U IaBJCHUS.  RapsTHS No5
CpenctBa usmepeHus [TpakTyeckue
CKOPOCTEH U pacxoJ0B BAHSTHS
SKAOKOCTEN
Pacuer namuHapHoTro M [MpakTHueckue 1 Tema
TypOyJICHTHOrO BAHSATHS, No6
MOTPAaHUYHOTO CJIOS Ha FpYIITIOBbIE
TJIacTUHE A ———
[Momysmmupryeckne [MpakTHueckue
MOJXO/TBI K pacueTy BAHATHSA,
COTIPOTHUBJICHUS TPEHUS B FpYTITOBbIE
TypOYIEHTHBIX mCKyCCHH
MTOTPAHUYHBIX CIIOSIX.
MeTo/1bI TOCTPOCHHUS [TpakTryeckue 2 Tema
KOHEYHO-PA3HOCTHBIX CXEM.  BaHsTHS, No7
[MpousBoaHas QpyHKINY B FpyIIOBEIE
KOHEYHO - Pa3HOCTHOM
TMCKYCCUH
Bujae. MaremaTnueckas
KJIacCU(HKALUS ypaBHEHUH
B YACTHBIX MMPOU3BO/IHBIX.
Koneuno — pazHocTHBIH
METOJI PELIECHUS YPaBHEHUI
MOTPAaHUYHOTO CJIOS.
[Ipumeps! npencrasnenus B [IpakTuueckue
KOHEYHO-Pa3HOCTHOM BHJIE RBaHsTHs,
YPaBHEHHH THAPOIMHAMUKI | urmoppie

" TCTUIONPOBOAHOCTHU
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OIIpENEICHUE TEMIIEPATYPHI
CTEHKHU U TEIJIOBOI'0 MOTOKA
B CTEHKY

HACKYCCHUN

®dusnka aTMOCchephl.
BzaumoneiictBue
0apUYECKUX CUCTEM.

[TpakTH4eckue
BaHATHSA,
rpYTIIIOBBIE
ITICKYCCUH

Ousnka rI00aNbHBIX
CTPYHHBIX TCUEHUH B
atMocdepe.

[TpakTryeckue
BaHATHS,
[PYIIIOBbIE
ITUCKYCCUU

AbspoanHamMuKa
CTPOUTENBHBIX COOPYKEHUH

3aHsaTus 1o
MOJIEIUPOBAHU
10 peaTbHBIX
YCJIOBH,
UTPOBOC
MPOEKTUPOBAHH
e

AbspoauHaMuKa KBapTaJIOB

BaHaTHS o
MOJIEITUPOBAHUIO
[pEaTbHBIX
[YCIIOBUH,
MTPOBOE
MPOCKTHUPOBAHUE

Tema
Ne8

Bcero:

17

25

4.4 JlaGopaTopHbIe 3aHATHSA

Tembl 1a00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTb IIPUBEIEHBI B TAOIUIIE S.

Tabnuna 5 — JlabopaTopHble 3aHATHS U UX TPYJIOEMKOCTh

No

/1

HaumenoBanue nabopaTopHbIX padoT

Tpynoem-
KOCTb,
(gac)

N3 Hux
MPAKTUYECKON
MOATOTOBKH,
(qac)

Ne paznena
JTUCLUTLITA
HBbI

Cemectp 6

IIOTOKaA.

I/I3MepeHHe napamMeTpoB BO3YIIHOI'O

UccnenoBanue 1000BOTO CONPOTUBIICHUS U
IIOEMHON CHJIbI HECYIIIEHW ITOBEPXHOCTH

IOBCPXHOCTH

OKCIIEpUMEHTAIIBLHOE OIPE/IETICHNE
a’pOIMHAMHUYECKUX K03(pPUIIMEHTOB
npodus Mo U3MEPEHHBIM JaBJICHUSM Ha

N3Mmepenne aspoiMHaMUYECKUX
XapaKTePUCTUK MPOoduIs
TCH30MCTPUUCCKUM METOJOM.

JaBJICHUA

UccnenoBanre cuiibl CONPOTUBIICHUS

12



HccnenoBanue monepeaHoro CPrIBHOIO
00TeKaHUs IINHIPA

MoaenupoBaHue THIPaBINYECKOrO yiapa B
cpene Solidworks Flow Simulation.

MoaenupoBanue cormia JlaBais B cpene
Solidworks Flow Simulation

MopenupoBanue paboThl MEMOpaHBI
TEH30METPUYECKUX JTATYUKOB JIABJIICHUS B

cpene MATLAB

10.

MOI[CHPIpOBaHI/IG MOrpaHUYHOI0 CJI0A Ha
BHYTPEHHHX MTOBEPXHOCTSIX TPyOOIIPOBOIA B
cpene Solidworks Flow Simulation.

11.

HccrenoBaHue CUITbI COTPOTUBIICHHUS
TPEHUS DIIEMEHTOB 00TEKaeMOi
HOBEPXHOCTH

12.

N3mepenne cui CONpOTUBIICHHS TPEHUS
3aTYIUICHHBIX TEIL

13.

Hccnenosanue mapaMEeTpoOB IIOI'PaAHUYHOIO
CJ1041.

14.

HccnenoBanue u MOJEIMPOBaHUE BETPOBBIX
Harpy30K Ha OObEKTBHI.

15.

MO,I[GJ'II/IpOBaHI/IC napaMeTpOB IIOTOKAa B
TypOMHKE U3MEpUTEIIS pacxoia B cpejie
Solidworks Flow Simulation.

16.

MO,I[GJ'II/IpOBaHI/IC napaMeTpOB IIOTOKOB
MI/IKpOKBapTaJ'IOB BBICOTHBIX SILaHI/Iﬁ B cpezle
Solidworks Flow Simulation

Bcero:

34

26

4.5.

4.6.

KypcoBoe npoekTnpoBanue (padora)

Y4eOHBIM IJIaHOM HE TPETYCMOTPEHO
CamocrosiTesibHAas padoTa 00y4aroIuxcst

BI/I,I[LI CaMOCTOSITEIILHOM pa6OTBI " €€ TPYAOCMKOCTDL ITPUBCICHLI B Ta6J'II/II_[e 6.
Ta6mina 6 BUIbI caMOCTOSATEIbHOM pabOTHI M €€ TPYJ0EMKOCTh

Bun camocrosTensHON paboTh BSIZI;O’ Cemectp 6, uac

1 2 3
W3yuenune TeopeTnyeckoro MaTepuana 20 20
quctuuirHbl (TO)
KypcoBoe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 11 11
ycneBaemocTr (TKY)
Homamruee 3ananue (J13)
KontponbHbie paboTsl 3a04HUKOB (KP3)
[TonroroBka k nmpomexyrouHoi arrectanuu (I1A)

Bcero: 31 31
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5. Ilepeyennb y4eOHO-METOAUYECKOT0 0O0ecTiedeHUus 1JIsl

CaMOCTOAITEJILHOM PadO0ThI 00YYAOIIUXCH MO TUCHUILIHHE (MOLYJII0)
Y4eOHO-MEeTOIMUECKIE MaTePHAIBI ISl CAMOCTOSITEIbHONW PabOTHl 00yUJarOIIMXCsl yKa3aHbl B ILI1.

6-11.

14

6. IlepeyeHb OCHOBHOM H JONOJHHUTEIBHOM JUTEPATYPbI

6.1. OcHoBHAA
JiaTeparypa

[Tepeyenb OCHOBHOM JTUTEpaTypHI IPUBEEH B TabmuIe 7.
Tabnuua 7 — IlepeueHb OCHOBHOM JIUTEPATYpPBI

[udp

bubnuorpaduueckas ccouika / URL agpec

OK3EMILIAPOB B

AIIEKTPOHHBIX
AK3EMIUISIPOB)

KomnuectBo

ouonMoTeKe
(kxpome

SBC «Znaniumy»

I'maporaszoauHamuka: yued. mocobue / A.A. KymnuHoB. — M. :
NHOPA-M, 2018. — 336 c. — (Bsicmee oOpa3oBanue:
bakamaBpuar).

http://znanium.com/bookread?2.php?book=918073

9BC «Znaniumy

9BC «Jlaap»

I'uaporazonunamuka (C 3JI€MEHTaMH IPOLECCOB U alllapaToB)
[DnexTponHsIii pecype] : yueb. mocobue / AJL Jlykc [u ap.]. —
OnektpoH. naH. — Camapa : ACU CamI' TV, 2015. — 430 c. —
Pesxxum nocryna: https://e.lanbook.com/book/73869. — 3ari. ¢
JKpaHa

9BbC «Jlaup»

9BC «Jlanp»

WBanosa, 1.B. CO0pHUK 3a1a4 110 THAPOra30MHAMHKE: y4eOHOe
mocobue miisg CcTyneHToB HampapieHwuid moarotoBku 280700.62
Texnochepnas Oe3zomacHocts W 151000.62 TexHomornyeckue

MalluHbl W O00OpynoBaHUE [DJIEKTpOHHBIM pecypc] @ yueO.
nocobue — DnekTpoH. AaH. — Cankt-IlerepOypr : CIIOIJITY,
2013. — 109 c. — Pexum JOCTyTA:

https://e.lanbook.com/book/45737. — 3ar. ¢ skpana

9bC «Jlaupy

14-3 AspomexaHWKa  JieTaTelbHBIX  ammaparoB:  MeToauueckue | 6+3
A 99 yKa3aHus K BBIIOJIHEHUIO TJabopaTopHbIx padot. A.Jl. Hopodees,
N.C. 3erxna, I'.C. Kynpsisiies u ap. , AII-6 TAAII, 1993, - 92
629.7 JlerarenvHple anmapaThl: JabopaTopHblid mpakTukyMm. B.IL. | 80
J152 bokosas, A.Jl. Hopodee, U.C. 3emxna u ap. C-116 T'VAII,
2009 r, 47 ctp
6.2. JonoHnTeEbHAA JINTEPATYPa

[TepedeHb JOMOTHUTEIBHON JIUTEPATYPhI MPUBEICH B Ta0OHIIE 8.
Tabmuna 8 — IlepedeHp TOMOIHUTEIBHOW JINTEPATyphI

Konunuec
TBO
Mudp bubmuorpaduueckas ceouika/ URL anpec 3;;21]:[1H
OuoIHOT
eKe
['unpaBnuka u  ruApaBiuyeckue — Mamubbl.  JlabGopaTopHbIit
9bC - ] 9bC
NpPaKTUKYM [DJeKkTpoHHbId pecype] : ydeb. mocobue / H.T. I
«JIauby» : «/1aHb»
KoxxeBHukoBa [u ap.]. — OnektpoH. gaH. — Cankr-IlerepOypr :
Jlans, 2016. — 352 ¢. — Pexkxum jroctyma:
https://e.lanbook.com/book/76272. — 3ari. ¢ skpaHa.



http://znanium.com/bookread2.php?book=918073
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629.7I'Y DKcIepUMEeHTAIbHOE MO/JICITHPOBAHNE B aspouHaMuke: | 25+44
AlIl) 541 nabopatopusiii npaktukym / C. B. Borocnosckwmii, A. JI. Jopodees, U.
C. 3erxkma wu gap. ; C.-Ilerep6. TOC. YH-T a’pPOKOCM.
[Tpubopoctpoenus. yue6. m3a. - CII6.: M3n-so I'YAIIL, 2001. 47 c.:
Tadm., rpad.

7. IlepeyeHb pecypcoB HH(POPMAIUOHHO-
TejiekoMmyHuKkanuonHou cetu UHTEPHET,

HEe00XO0IMMBIX /1JISI OCBOCHHUS TMCIUILTHHBI
[Tepeuens pecypcoB nnpopmannonHo-TenekommyHnukanuonHo cetn MHTEPHET, nHeo6xoaumbix

JUTsl OCBOSHUS TUCHUTLIIMHBI IPUBEIEH B Tadsmiie 9.

Tabmuna 9 — Ilepedyens pecypcoB nHpopmannoHHO-TenekoMmyHukannonHon cetn MHTEPHET,
HEOOXOIUMBIX JIJIS OCBOCHUS TUCITUTLTUHBI

URL anpec HaunmenoBanue
www.minstroyrf.ru denepanbHOE areHTCTBO MO CTPOUTENILCTBY U JKUJIUIITHO-
KOMMYHaJIbHOMY X03s1iicTBY (I"occTpoii)
www.mchs.gov.ru MunucteperBo Poccutickoit denepaiuu o aesiaMm rpaxxaaHCKon

00OpOHBI, YpE3BbIYAWHBIM CUTYALUSIM U JIMKBUJIALUH [TOCIIEICTBUI
cruxuitbix 6encreuil (MUC Poccun)

www.gosnadzor.ru ®denepanbHOI CIYXKObI 10 IKOJIOTHUECKOMY, TEXHOJIOTHUECKOMY U
aToMHOMY Han3opy (Pocrexnamzop).
magbvt.ru «besomnacHocTh B TexHOC(]epe» Beepoccuiickuii HayuHO —

METOAMYECKUI 1 MHGOPMAIIMOHHBIHN JKypHAI

8. IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOT M,
HCIIOJb3YEMBIX IPHA OCYIIECTBJICHUHA Oﬁpa3OBaTeHLHOFO
nmponoecca 1mo IMmCIuIJinae

8.1. IlepeyeHb MPOrpaMMHOIO oGecneyeHust
ITepeueHs UCTIOIB3yeMOro MPOrpaMMHOT0 obecriedeHus mpeacrasieH B Tadaune 10.
Tabmuua 10 — [epeuens mporpaMMHOro obecreyeHus

Ne i/ HaumenoBanue
1. SOLIDWORKS FLOW SIMULATION Dassauls Systems Solidworks corp
2 MATLAB; Simulink; Simscape Fluids

8.2. IlepeuyeHb HH(POPMALHOHHO-CIIPABOYHBIX CHCTEM
[lepedyens ncnonb3yeMbIX HH(OPMALMOHHO-CIIPABOYHBIX CUCTEM IIPEACTABIICH B
tabiune 11. Tabmuna 11 — Tepeuenr HHOPMAIIMOHHO-CIIPABOYHBIX CHCTEM
Ne n/n HanmeHnoBanue
He npenycmoTpeno

9. MarepuajbHO-TeXHH4YeCKasi 0a3a, He00OXoAUMAs /115
ocyllecTBJIeHHs 00pa30BaTeIbHOIO Mpolecca mno

JTUCHHUILINHE
CocraB MaTepuabHO-TEXHUIECKOW 0a3bl MpecTaBieH B Tadmuie 12.
Tabnuia 12 — CoctaB MaTepuaibHO-TEXHUUECKOU 0a3bl

Howmep ayautopun
Ne n/nm HaumeHnoBaHue cocTaBHOW 4acTH MaTepUaIbHO-TEXHUUECKON Oa3bl (mpu
HEOOXOIUMOCTH)
1 JlexinoHHAast Ay AUTOPHSI 13-04
2 Crienuanmu3upoBaHHast «A3poIMHAMHYECKas JTA00paTOPHS» 51-08
3 MexdakynbTeTckas 1adopaTtopusi «ABHAIMOHHbBIE TIPUOOPHI» 52-10



http://www.minstroyrf.ru/
http://www.mchs.gov.ru/
http://www.gosnadzor.ru/
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10. ®oHJ OLIEHOYHBIX CPEACTB /sl IPOBeIeHUsI POMEKYTOYHO

arrecranmu oﬁyqamumxcsl IO ITUCHUIIJINHEC
10.1. CocraB ¢oHaa OIIEHOYHBIX CPEACTB MPUBEACH B Ta0OuIEe 13
Ta6muma 13 - Cocra (hoHIa OLEHOYHBIX CPEACTB IS IPOMEKYTOUHOU

arreCralun

Bua npoMexyTouHoi# aTTecTanuu

[IpuMepHBIil IepeueHb OLIEHOYHBIX
CPEICTB

DOK3aMeH

Crmcok BOIIPOCOB K 3K3aMCHY.

10.2. TlepeueHb KOMIETECHIIMA, OTHOCSIIMXCS K IUCIUTUIMHE, U dTAIbl UX
(dbopMUpOBaHUS B MPOIECCE OCBOSHUS 00pa30BATEIBHOMN MPOTPAMMEI IPUBEICHBI B

Tabymue 14.

Ta6muna 14 — IlepedyeHb KOMIICTCHIIUN C YKa3aHUEM ATAIOB UX
dbopMHpOBaHMsI B POIIECCE OCBOCHHUSI 00pa30BaTeNIbHOM MPOrpaMmbl

Howmep cemectpa

Oranbl GOPMUPOBAHUS KOMIIETESHITHHA 10
JUCIUTITHAM/TIPAKTHKAM B TIPOIIECCE OCBOCHUS
OIl

OIIK-4 «crmocoOHOCTh pOoTaraHAnpoOBaTh 1M U 3aa9l 00eCTIeYeHUs
0€30MaCHOCTH YeI0BEeKa U OKPYKaIOIIEH cpe/ib»

6 ['maporazoarHamMuKa
6 Teopusi ropeHus 1 B3pbIBa
7 Yrpasnenue TexHochepHon 6€30MacHOCTHIO

ITK-10 «crmocoOHOCTh MCIIOIL30BaTh 3HAHUE OpraHUu3allMOHHBIX OCHOB 0e30macHOCTH
Pa3JIMIHBIX ITPONU3BOJACTBCHHLIX IIPOLICCCOB B IIpe3BI:'I‘la.I‘/'IHI>IX CUTYyalUIX»

5

[TpompllIeHHAsE SKOJIOTHSI

6

I'mnpora3zonuHaMuka

[TpoekTHpoBaHNEe CHCTEM KOHTPOJIS MBLIETa30BBIX
BEIOPOCOB

IIpon3BoCTBEHHAs MPAKTHKA HAYYHO-
uccie0BaTeIbcKas paboTa

[TpompIieHHass SKOJIOTHsI

I"'eonnbopManioHHbBIE CUCTEMBI U TEXHOJIOTUU

o |O0lo| O

[IpoexTrpoBaHue CUCTEM KOHTPOJIA U YIIPABICHUS
BOJIOOYMCTKOM

[TK-16 «ciocoOOHOCTh aHATM3UPOBATH MEXAHU3MBbI BO3JICHCTBUS OIMTACHOCTEH Ha
YeJI0BeKa, OMPEENATh XapaKTep B3aMMOICHCTBHSI OpraHu3Ma 4eJIoBeKa ¢
OIMaCHOCTAMM CPCAbl oOuTaHus ¢ Y4€TOM CHCHI/I(i)I/IKI/I MEXaHN3Ma TOKCHUYECKOI'O
JEMCTBUS BPEIHBIX BEIIECTB, SHEPTETUYECKOTO BO3ACUCTBHUS U KOMOMHUPOBAHHOTO

JIeMCTBUS BPEHBIX (DAKTOPOBY

1

dusuka

dusuka

Xumusa

DKoJI0rus

dusuka

XUMHA

XUMHA

CraTtucTuueckue MCTO/IbI B YIIPaBJICHUU
CJIOKHBIMU TEXHUYECCKUMU CUCTEMaMU

['unporazonuHaMuka

[Ipon3BoCTBEHHAs MPAKTHKA HAYYHO-
HCCIIeIoBaTeNIbCKast paboTa

Teopml TOpPCHUS U B3PbIBA

OO O |0 O1 | AlWWINININ

HpOI/I3BOI[CTBeHHaSI NpCaAaUIITIOMHAs IMPAKTUKA
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6 IIpousBoacTBEHHAs IpaKTHKa

7 [IpoMbliIeHHAs 3KOJIOTHS

7 [IpoexTrpoBaHue CUCTEM OYMCTKH MbUIEra30BbIX BEIOPOCOB

8 [IpoekTupoBaHne  CHCTEM  KOHTpOJ U yIOpaBlICHUs
BOZIOOYHUCTKON

3 [IpoexTrpoBanue NpUOOPOB KOHTPOJIS MAPaMETPOB U COCTaBa

BCIIIECTBa

I1K-16

«CIOCOOHOCTh AHAJIM3UPOBATh MCXaHHU3MBI BOSHeﬁCTBHH OITACHOCTEH Ha YCJIOBCKaA,

OTIPENIeNATh XapaKTep B3aMMOACHCTBUS OpraHM3Ma YeJIOBEKa C OMACHOCTSIMH Cpelibl OOUTaHHS C
y4eTOM cHeuru(UKU MeXaHu3Ma TOKCHYECKOT0 JEHCTBHS BPEAHBIX BEIIECTB, YHEPIeTHUECKOTO
BO3CUCTBUS U KOMOMHUPOBAHHOT'O IEUCTBUS BPEIHBIX (PAKTOPOBY

1

duzuka

XuMus

dusuka

dusuka

XuMus

DKoiorug

XUMHUA

XuMus

IMupporazonnHamMuka

CrarucTudeckrie METOIbI B YIIPABICHUH OXPAaHON OKPYKaroIei
Cpebl

MG,HI/IKO'6I/IOJIOFI/I‘I€CKI/IC OCHOBBI 0€30I1aCHOCTH

Teopus ropenus u B3pbIBa

HpOI/I3BOILCTBCHHa$I IMpaKTHUKa

OO o|U1f O1 OO B|W W w|NN

HpOI/IBBOILCTBCHHaﬂ npeaauIiioOMHas IMpaKkTuKa

10.3. B kaudecTBe KpUTEPHUEB OLICHKH YPOBHs C(HOPMUPOBAHHOCTH (OCBOCHHSI) Y O0yUaIOITNXCS
KOMITETEHIIUN MTPUMEHSIETCS IIKaJla MOAYJIbHO—PEUTHHIOBOM CUCTEMBI YHUBepcHuTeTa. B

TabnuLe

15 mpencraBnena 100—OammpHas w  4-0ayThbHASsl IIKAIBI  JUIA

OIICHKH

c(OPMUPOBAHHOCTH KOMITETEHIIHH.
Tabnuna 15 —Kpurepun onieHku ypoBHs chopMUPOBAHHOCTH KOMIIETEHIIH%

O11eHKa KOMIIETEHIINT

100-
OaJuIbHAA
HIKaJIa

4-0ayutbHAs
[IKaJIa

XapakrepucTuka CpOPMUPOBAHHBIX KOMIETEHIUI

85 <K<100

«OTIIMIHO»
<GavYTCHO»

- oOyyaromuicss TayOOKO U BCECTOPOHHE YCBOWJ MPOTPaMMHBIN
MaTepHa,

- YBEpPEHHO, JIOTUYHO, MTOCIIEA0BATEIBHO U TPAMOTHO €T0 HU3J1araeT;

- onMpasch Ha 3HaHMA OCHOBHOM M JOMOJHUTEIBHOW JUTEpaTyphl,
TECHO TIPHUBS3BIBACT YCBOCHHBIC HAYYHBIE TTOJOKEHHS C MPAKTUIECKON
JeATETFHOCTBIO HAIIPABJICHNS;

- yMeJno 0OOCHOBBIBAET M APTyMEHTHUPYET BHIIBUTAEMbIE UM HJICH;

- JIeJIaeT BBIBOALI M 000O0IIEHHUS;

- cBOOOJTHO BJIAJIEET CUCTEMOM CIeHMATN3UPOBAHHBIX MOHATHH.

70 <K<84

XOpOo1o»
<GavYTCHO»

- 00y4Jarmuics TBEPAO YCBOWII MPOTPAMMHBIN MaTepuaj, TPaMOTHO H
M0 CyIIECTBY WU3Jaraer €ero, ONUpasCh Ha 3HAaHUS OCHOBHOM
JUTEPaTyphI;

- HE JIOMYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

- YBA3BIBAET YCBOCHHBIE 3HAHMUSI C MPAKTHUYECKOW JI€ATEIbHOCTHIO
HaIpaBJICHUS;

- APryMEHTUPYET Hay4YHbIE MOJIO0KEHHUS;

- JIeJIaeT BBIBOALI M 000OOIIEHHUS;

- BJIQJIEET CUCTEMOM CHEIMAIM3UPOBAHHBIX TOHSITHI.
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- O0y4Yaromuiicss yCBOMJI TOJIbKO OCHOBHOM MPOTPaMMHBIN Marepual,
[0 CYIIECTBY M3J1araeT €ro, OMUpasch Ha 3HAHUS TOJBKO OCHOBHOM

JIUTEPATYPBHI,
«yIOBJIETBO- | - JIOMYCKAeT HEeCYNIECTBEHHBIC OTMOKH U HETOYHOCTH;
55<K<69 PUTEIIEHOY - HCTBITHIBAET 3aTPYJHEHUS B IMPAKTUYECKOM NPUMEHEHUU 3HAHUM
«3aUTCHOY HaIIpaBJICHUS,
- c;1a00 apryMEHTHPYET Hay4HBIC ITOJOXKCHHS;
- 3aTpyAHSETCA B (OPMYJIUPOBAHUN BHIBOJIOB U OOOOIIICHHIA,
- YACTUYHO BJIAJCET CUCTEMON CEIUAIM3UPOBAHHBIX MOHITHIA.
- 0oOydJaromuics He YCBOWJI 3HAYUTEILHOM YaCTH MPOTrPAMMHOTO
MaTepHaa;
«HEYIOBIETB | -  JIONMYCKAeT  CYIIECTBEHHbIE OMMOKM W  HETOYHOCTH  TIPH
K<54 OPUTEIIBHO» | pPaCCMOTPEHUU MPOOJIeM B KOHKPETHOM HAIPABJICHUU;

«HE 3aU4TEHOY | - UCIIBITHIBACT TPYJHOCTH B IPAKTUYECKOM IPHUMEHEHNH 3HAHUIA;
- HE MOJKET apryMEHTHPOBATh Hay4YHBIE TTOJI0KEHHS;
- He (OPMYIHPYET BHIBOJIOB M 0000IICHHUH.

10.4. TumoBble KOHTPOJIBHBIC 3aJITAHUS WJIM HHBIC MAaTEPHUAIIbI:
1. Bompocs! (3amaun) 1ist 9k3ameHa (tabmia 16)

Tabmuma 16 — Bonpocs! (3a1aun) 715 9K3aMeHa

Ne i/mm [lepeuenb BompocoB (3aaa4) i SK3aMeHa

1 I'unotesa cromuocTu cpepl. [lonsaTue xuaxoi yactuipl. OObeMHbIE CBONCTBA
KHUJKOCTEN U ra3oB.

2 Cuibl, AEHCTBYIOIIMUE B )KUAKOCTH. [I0BEpXHOCTHOE HATSIKEHME.

3 HanpsbkeHuss B NOKOAILEWCS — KUAKOCTM M HANPsHKEHWS  TOBEPXHOCTHBIX — CHIL
[InoTHOCTH MaccoBbIX cuil. ['MapocTaTHUECKOE AaBIICHUE

4 Juddepenumanbable ypaBHeHHs Diiepa 71l MOKOAIIEHCS KU KOCTH

S) WurerpupoBanue augdepeHnuanbHbelX ypaBHeHui Oitnepa. OcHoBHas hopmyia
THJIPOCTATUKU

6 Kunemaruueckue 3neMeHTh ABIKEHUS. [[Ba MeTo1a onrcaHusl IBUYKEHUS JKUIKOM
YaCTHUIBI

7 AHanu3 IBW>KEHUS KUAKON yactulbl. Teopema Komm - ['enbmrosbia

8 Hupkymnsiuusa ckopoctu. Teopema Ctokca

9 O6o00menHas runore3a HproToHa 0 CBA3M MEXIy HAPSHKEHUSIMU U CKOPOCTSAMU
nedopmanuii.

10 JuddepeHumanbable ypaBHEHHS ABHKEHUS WICATbHOM ®KUIKOCTH (Ditnepa).

11 YpaBHeHUs IBMKEHHS KHUIKOCTH B hopme I'pomeko — Jlamba.

12 WuTerpainsl ypaBHeHUH Ditniepa Ui MOTEHIIMAIBLHOTO U YCTAaHOBUBIIIETOCS BUXPEBOTO
JBYDKEHUS

13 VYpaBHenue bepHyiu 11 CTpyHKH HACAIBHON HECXKUMAEMOM KUIKOCTH, IS CTPYHKHU
BSA3KON HEC)KMMAEMOM KHUIKOCTH.

14 VYpaBHenus PeliHonbaca yCpeJHEHHO - YCTaHOBUBILIETOCS TYpOYJIEHTHOTO ABHKEHUS
HEC)KUMAEMOM JKHJIKOCTU

15 Juddepennmanbable ypaBHEHUS IBUKEHUS C YIETOM BsI3KUX cuil (ypaBHeHUs HaBbe-
Crokca). YCcnoBusi OJJHO3HAYHOCTH.

16 IlepBblil 3aKOH TEPMOAMHAMUKH. Y PABHEHUE YHEPTUH

17 TernonpoBoHOCTh, TeMIOOTAAYa M Temlonepeiaya. TemnooOMeH — U3JIydeHHEM.
VYpasHenue sHeprun. Kpaesbie ycinoBus.

18 [TocranoBka 3agauu 00 onpeeNeHUH oI TEMIIEPATYpP B TeJle, MOTPYKEHHOM B
HETOJBIKHYIO M IBUKYILIYIOCS CPELy.

19 AHanu3 pa3MepHOCTE B MeEXaHHWKE CIUIOIIHBIX cped. Meton  000O0IEeHHbBIX
IIEPEMEHHBIX.

20 OcCHOBHBIE ITOHATUS U OTpeeeHus Teopun noaoous. Ilpusenenue
mddepeHanbHBIX ypaBHEHUH ABHKEHUS KUJIKOCTH K 0€3pa3MepHOMY BUJLY.

21 Teopembl Teopun MoA00OHUS.
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22 Amnanu3 pasmepHocteii. Meron bykunrema.

23 Ananu3 pasmepHocteil. Merop Pernes.

24 Teopust mogodus B asponuHaMuKke U TepMoanHaMuke. Kpurepuu, xapakrepuzyronme
yCIIOBUS OOTEKaHMUsI.

25 3anavya 0 MOAETUPOBAHUN OOTEKaHUS TeJla B a3POIUHAMUYECKIX YCTaHOBKAaX

26 DHepreTuyeckasi U TeOMETpHUUECKasi HHTEpIIpeTanust ypaBHeHus bepaym.

27 [Ipupona nmoteps sHepruu (Harmopa). Oo6mme GopMyIIbl 17151 BEIYUCICHHUS TIOTEPh
Harfopa.

28 JlaMmuHapHOE Te4eHHE )KUIAKOCTH B KpyIIIbIX TpyOax. TypOyneHTHoe nBmxeHue
XKHUJIKOCTH B KPYIJIBIX TPyOax

29 OnbITHRIE JaHHBIE O KO3(D(UIMEHTE  THIPABIMYECKOTO  TpeHHs.  MecTHbIe
THJIPABIIMYECKUE COPOTHBIICHUS M UX 3aBHCUMOCTh OT KpUTepus PeiiHonbaca

30 Hcreuenue HeCkMMaeMOM KUIKOCTH U3 OTBEPCTUN U Yepe3 HAaCaIKU IIPU TOCTOSHHOM
U IEPEMEHHOM HaIlope.

31 I'unpasnuueckuit ynap B Tpyoax. Onucanue mporecca. OCHOBHbIE pacueTHbBIE
ypaBHEHUS TUAPABIMYECKOTO yaapa B TpyOax

32 [TocTanoBKa AByMEpHOI rHIpoAMHAMUYEcKO 3a1aun. Cynepro3uliis TeHeHu .
[Ipocreiimme mnockue NOTEeHIUATbHBIE TEUEHUS HEC)KMMAaEeMOW UAeaTbHOM KUKOCTH.

33 besuupkynsiuonHoe o6Tekanue kpyriaoro nunusapa. [Tapanoxc /I’ Anambepa-Jitnepa.

34 HupkynsauuonHoe o0texkanue kpyrioro muwimHapa. Teopema H.E. XKXykosckoro.

35 VYpauenust bepaymu 11t anuadaTuyecKkoro TeUeHUs naeaibHOro raza. CKopocTh
pacrpocTpaHeHHs MaJIbIX BO3MYIIEHUH B rase.

36 [TapameTpsl 3aTOPMOXKEHHOTO Ta3a, KPUTUYECKAsI CKOPOCTb,
gyrcna M u A. U303uTponmueckue GopMysl

37 OpHoMepHOE CTalMOHAPHOE JIBMKEHUE Ta3a 1o Tpyoe
MIepeMEHHOro ceueHusl. Y paBHeHue [ 1oronuo.

38 Hcreuenue raza uepes cyxatouiee cormio. @opmyna Cen-Benana-Banuens.

39 Comuto JlaBans u peXUMBI €T0 PabOTHI.

40 [Ipsimoli cKavyoK yIIOTHEHUS. Y paBHEHHE YAapHOU ainabaTsl

41 W3meHeHne napaMeTpoB rasa npu Nepexoe ero 4epe3 npsMon CKauoK YIJIOTHEHUS

42 OcHoBHBIE ~ (HM3MYECKMEe  TPEACTaBI€HHS O TMOTPAaHUYHOM  cioe.  TomnmuHa
MOTPAHUYHOTO CJIOS ¥ TOJIIIIUHA BHITECHEHHUSI.

43 OCHOBHBIE TTOJIOKEHUS TEOPUU TOHKOTO CJIBUTOBOTO CJIOSI U METO/IbI PEIICHUS
ypaBHEHHIA B YACTHBIX MPOU3BOIHBIX

44 Juddepennmanbapie ypaBHeHus [Ipanamis 1uis 1aMUHAPHOTO MTOTPAHUYHOTO CITOSL.

45 WuTerpanbHble COOTHOIICHUS ISl TOTPAHUYHOTO CJI0S. YTIPOIIEHNE YpaBHEHUH
JIBYDKEHUS BSI3KOHM CpeJIbl B MPUOIMKEHUH TOTPAHUIHOTO CIIOS.

46 Ilepexon  nTaMMHAPHOTO  TOTPAHUYHOTO cios B TypOynentHeli. CTpykTypa
TypOYJIIEHTHOTO IOTPAaHUYHOTO CJIOS.

47 VYpaBHeHUs TUHAMUKH BSI3KOM cpenbl B popme Pelinomnbaca.

48 TypOyneHTHOCTh U OCpeTHEHUE MapaMeTPOB CPebl B TYPOYIECHTHBIX TEUCHUSIX.
3amblkaHUEe YpaBHEHUN TYpOyJIEHTHOTO JBUKECHUSI.

49 [Torpanu4HsIif c10M Ha UCKPUBIIEHHBIX MOBEPXHOCTIX. BiMsHME MPOJOIBHOTO
TpaJiieHTa JaBJICHUS U OTPBIB MOTPAHUIHOTO CIIOA.

50 [IIepoxoBaToCTh TOBEPXHOCTH U €€ BIHMSIHUE HA TIEPeX0 K TypOyIeHTHOU dhopme
TEYEHHUS U Ha COTMPOTUBIICHUE TPEHHSL.

51 HccnenoBanus Teruionepeaaysl MeToIaMi TEOPUU TTOTPAHUYHOTO CIOSI.

52 Cucrembl KOOPIMHAT B a3pO/IMHAMHKE U JUHAMUKE MOJIeTa.

53 PesynbTupyromee cuioBoe U TEIIOBOE BO3JCUCTBHE MTOTOKA Ha 00TeKaeMoe TeJIo.

54 AdpOIMHAMHYECKHE XapaKTEPUCTUKHU TEJ BPAIIEHUS U TUIOCKUX TTOBEPXHOCTEH.

55 Cocrapistomnye a3poJUHAMUYECKON CHIIbI U a3POJUHAMUYECKOTO MOMEHTA..

56 Cnaraembie CHIIBI TOOOBOT'O CONTPOTHUBIICHUS: CONPOTHUBIICHHE AaBICHUS U TPEHUS,
WHAYKTUBHOE, BOJTHOBOE, HHTEPPEPEHIIMOHHOE.

57 MeTo1pI CHI)KEHUS TEeTUIOBBIX HArpy30K. TermiooOMeHHbIE anmaparhl.
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58 BrnusiHue — cxuMmaeMocTH  Cpellbl Ha  adpOAMHAMMYECKME  XapaKTepUCTUKH  Tell.
Kputnueckue pe;xumMsbl IOTOKaA.

59 YnpasieHue a3poJMHAMUYCCKIMH CUIIaMU 1 MOMEHTaMHU.

60 [lpobrema Bxoma Tena (MeTeopuTroB) B arMochepy:  MapamMeTpbl TPAEKTOPUU;
TPAaEKTOPHH NaJICHUS, A9POTUHAMUYECKIIA HArpes.

2. Borpocs! (3amaun) miist 3aueta / iuddepeHInpoBaHHOrO 3a4eTa (Tabauia
17) Ta6muna 17 — Bompocs! (3agaun) mjis 3aueta / nudd. 3auera

Nen/m | Ilepeuenp BompocoB (3ana4) yis 3a4eta / tudPepeHIMpOBaHHOIO 3a4eTa

Y4eOHbIM MJIAHOM HE MPETyCMOTPEHO

3. TeMbl U 3aJaHUE IJIS BHIIOIHEHHS KyPCOBOM PaOOThI / BHIOIHEHHS KYPCOBOIO
npoekra (Tabmuima 18)
Ta6muua 18 — IIpuMepHBIii IepeYeHsb TeM IS BBIIOJIHEHUS KYPCOBOM paboThl / BBIIOIHEHUS
KyPCOBOT'O IPOEKTa

Ne 11/ [IprMepHbIi IepeYeHb TEM ISl BHITIOJIHCHUS] KYPCOBOM paboThI / BBIOIHEHUS
B KypPCOBOT'O ITPOCKTa

VueOHBIM IJIaHOM HE npeayCMOTPCHO

4. Boripocsl AJ1sl MPOBECHUS TIPOMEKYTOUYHOM aTTeCTalluy IPH TECTUPOBAHUH (TadsmIa

19) Tab6muna 19 — [IpumepHbIii IepedeHb BOIPOCOB IS TECTOB

Ne i/m [TpumepHBIii IepeyeHb BOMPOCOB 7Sl TECTOB

V4eOHBIM IIaHOM HE npeayCMOTPCHO

5. KoHTposnbHbIe ¥ IPaKTHYECKKe 3a1a4n / 3aaanust o aucuuruirte (tadnuia 20)
Tab6muia 20 — [TpumepHbIil TepeyeHb KOHTPOJIBHBIX M MPAKTUYECKHX 3a1a4 /
3aJaHnui

Ne n/m [TprMepHBIil epedeHb KOHTPOIBHBIX M MPAKTHUYESCKHX 3a1a4 / 3a1aHuit

VY4eOHbIM MJIAHOM HE NMPETYCMOTPEHO

10.5. Meroauueckrue MarepHalbl, ONPENENSIONIUEe MPOLUEAYPhl OLICHUBAHUS 3HAHWIA, yMEHUH,
HaBHIKOB ¥ /| WIH ONbITA JEATEJIBHOCTH, XapaKTEPH3YIOIIUX dTambl  (HOPMUPOBAHHS
KoMmreTeHIii, coxaepxkarcs B llomoxkeHusix «O TeKylleM KOHTPOJE YCIIEeBaeMOCTH U
MPOMEKYTOUYHOM arrectanmu cTyaeHToB ['YAII, oOywarommxcss Mo MporpamMMmaM BBICIIETO
obpazoBanuss» u «O MOIYJIBHO- PEUTHHTOBOW CHUCTEME OIICHKM KauecTBa Y4eOHOM paboThI
cTyneHToB B 'Y AID».
11 MeTozmquKne YKazaHnus AJis oﬁyqalomnxca IO OCBOCHHMIO TMCHUII/IMHBI
[lenpto TpenojaBaHus AWUCIUIUIAHBI SIBISETCS TOIYYEHHUE CTYACHTaMH KOMIIETEHIMH B
o0acTax mpogeCCHOHATBHON EATEIHHOCTH, CBA3AHHBIX ¢ OOECTIeueHuEM O€30MaCHOCTH YelIOBEKa
B COBpPEMEHHOM MHpe, popMHUpOBaHHEM KOMGOPTHON M O€30MacHOM IS KU3HU M JIeSATEILHOCTH
9eloBeKa TEeXHOC(Ephl, MHHUMH3ALIUIO TEXHOTEHHOTO BO3JCHCTBHS HA OKPYXKAIOUIYIO Cpeny,
COXpaHEHHE XH3HU W 3J0POBbS YEIIOBEKa 3a CUET HCIIONb30BAHUS COBPEMEHHBIX TEXHUYECKUX
CpE/CTB, METOZOB KOHTPOJISI M TPOTHO3UPOBAHHSI.
JlucuuruiiHa paccMaTpyBaeT KPYr BOIPOCOB, CBSI3aHHBIX C TEXHOT€HHBIMU BO3JICHCTBHSIMU
THJIPO - U Ta30BBbIX (TEKyYMX KOHTHHYAJIBHBIX ) CPEIl U MOTOKOB Ha OOBEKTHI MH(PACTPYKTYPHI
cpelsl OOMTAaHWS; BKJIIOYAs Ta30MHAMUKY W adpOJMHAMUKY KBApPTAJIOB 3/aHUM, BO3JIEHCTBHSIMHU
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TEXHHYCCKUX O6’beKTOB, BKJIIO4Yas JICTATCIIBHBIC alIapaTbl, Ha CpEaAy o0UTaHUA H OpraHusm

YeJloBeKa, MOCPEACTBOM Tra30JMHAMUYECKMX U aKyCTUYECKHUX BO3JEHCTBHIA; ¢ (akTopamMu pHCKa
THJIPOTEXHUYECKUX COOPY>KEHUH, U TUIPABIMYECKUX KOHCTPYKIUH Uis 0€30MacHOCTH YelloBeKa, a
TaK)Ke KOHTPOJIEM IMapaMeTpOB ra3oBbIX U THAPABIMYECKUX Cpell MOCPEICTBOM MPUOOPOB, paboTa
KOTOPBIX OCHOBaHA Ha (PU3MUECKUX MPUHLUIIAX THIPOTra30AMHAMUKY.

MeTtoanyeckue yKa3aHus AJ1si 00y4alOMMXCS 10 0CBOCHHUIO JICKIIHOHHOI0 MaTepHuaJia

OcHOBHOE Ha3Hau€HHWE JIEKLMOHHOIO MaTepuaja — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
ri1yOOKOoe U SICHOE M3JI0KeHHe ydyeOHoro Martepuana. HazHaueHue COBpEeMEHHOH JIEKLMH B paMKax
JUCHUIIJIMHBI HE B TOM, YTOOBI MoJIy4uTh BCHO I/IH(i)OpMaI_II/IIO o TEME€, a B OCBOCHHHU
(byHAaMEeHTaNbHBIX POOJIEM JUCUMIUIMHBI, METOIOB HAYYHOI'O MO3HAHUs, HOBEHUIIMX JAOCTUKEHUM
Hay4HOW  MbIciM. B ydeOHOM  mpomecce  JIKIUS — BBIIOJNHSAET — METOAOJIOTHYECKYIO,
OpPraHM3alUOHHYI0 M HMHGOPMALMOHHYI (QYHKUIUM. JIeKuus pacKkpbplBaeT NOHATHHHBINA ammapar
KOHKPETHOM 00nacTu 3HaHMs, €€ MpoOJeMbl, [aeT LENbHOE NPEACTaBICHUE O IUCIUILIMHE,
ITOKa3bIBACT B3aUMOCBS3b C APYTMMH JUCLIAIIIIMHAMHU.

HJI&HI/IDVGMBIG PE3VYIbTATHI ITPU OCBOCHUN 06V‘IaIOHII/IMC$I JICKHMOHHOT'O MaTepuaia.

- MMOJIY4CHHUEC COBPCMCHHBIX, HCJIOCTHBIX, B3AUMOCBA3aHHBIX 3HaHI/II71, YPOBCHb KOTOPBIX
ONpENEISIETCS LIEJIEBOM YCTAHOBKOM K Ka)XA0M KOHKPETHON TEME;

- IOJYYEHHUE OIbITa TBOPUECKOH pabOThl COBMECTHO C MPEMNOAABATEIEM;

- pasBuTHEe  NPOPECCHOHATBHO—ICTOBBIX  KAauecTB, JIIOOBU K  MPEAMETY u
CaMOCTOSITEIILHOI'O TBOPYECKOTO MBIILIICHHUS.

- IOsIBJIEHHE HEOOXOAMMOro UHTEpeca, He0OOXO0AUMOTrO JUIsl CAMOCTOSTEIbHOM paboThI;

- IIOJIy4ECHHE 3HAaHUU O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH U TEXHUKHU U O IIPOrHO3€E
X pa3sBUTHUA Ha OJroKafInre TOMBL,

- Hay4yMTCs METOJMUYECKH 00pabaThiBaTh MaTepuai (BbLAEISTh IJIaBHbIE MBICIH U
MOJI0KEHUS, TPUXOIUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSTH UX B PA3IUYHBIX (POPMYIHPOBKAX);

- IMOJIY4CHHUEC TOYHOT'O ITIOHMMAaHUS BCCX HCO6XOI[I/IMI)IX TCPMHHOB 1 TTIOHSTHH.

JIeKLIMOHHBIA ~ MaTepual  MOXET  COIpPOBOXKIATbCA  JIEMOHCTpAalUE  ClaiiioB WU
UCIOJIb30BAHUEM  PA3JAaTOYHOrO MaTepuajia IpU MPOBEJAECHUM KOPOTKHX JUCKyccud 00
0COOEHHOCTSIX IPUMEHEHHS OTAEIbHBIX TEMATHK 110 TUCLUIUINHE.

CrpyKTypa npeiocTaBlieHus JIEKIIMOHHOTO Marepuaa:

- Bsedenue: ycraHaBiaMBaeTcsl CBS3b TEMbI C MPOWICHHBIM MaTEpPHAIOM, ONPEAENISIOTCS
LeNH, 33Ja4u JIEKIUH, popMynupyeTcs IuiaH jekuuu. Popmynupyrorces npodnemsl. [lpeanaraercs
CIIMCOK HHq)OpMaHHOHHBIX HUCTOYHUKOB 110 pa3IMYHBIM B3IJIIgaM Ha np06neMaT1/H<y JICKIIUH.
JIexTop noimkeH ObITh KpaToK U BeIpasuteneH. Ha BBeZieHne 0TBOANTCS 5—8 MUHYT.

- OcHnosHoe codepoicanue: OTPaXKalOTCsl KIIOYEBbIE uzaen, Teopus Bompoca. Ilo
BO3MOXHOCTH H3JIarar0oTCd pa3jIM4YHbIC TOYKH 3PCHUS. BI)ICJ'IYHH/IBaIOTCSI CYXXICHUA CTYACHTOB.
Crynenrtam mpemiaraercs cOpMyaupoBaTh BBIBOJIBI IOCHE KXKJIOW JIOTMYECKOM 4acTH.
[IpencraBnsioTcs OLIEHOUYHBIE CYXAEHUs JekTopa. llpemonaBarens (opmMynupyeT pesroMme,
MOATBEPIKAAIOTCA UKW OIMPOBEPTarOTCA KIIFOUYEBBIC UJICHU, BBICKA3aHHBLIC B HAYAJIC JICKIIUH.

- 3akmouenue: nenaroTcsi 0000IIEHNS U BBIBOJBI B LI€JIOM IO TeMe. Mner mpeseHTanus
Oynyiiero JeKIMOHHOro Marepuana. IlpenomaBatens ompeaesseT HalpaBlIeHUS CaMOCTOSITEIbHOU
paboThI CTYIEHTOB/

BapuanTel uTeHns nekuuu:

1. VYcrHoe scce mpenmoiaraeT MpoeCCHOHATbHOE B TEOPETUYECKOM M METOANYECKOM
IIJIaHE U3JI0)KEHUE KOHKPETHOro Bompoca. Ho 3To crekrakib OJHOro akrepa, ayAUuTOpHs B JIydIleM
Clly4ae BOBJIEYEHA BO «BHYTPEHHUHN IUAION» C MpernoaasBareneM. Takas JEKIus IpencTaBiseT
cO0OM MpPOIYKT, CO3/JaHHBI OJHMUM TOJIBKO TNpenojaBarelieM, a CTYAEHTaM OCTaeTcs poJb
MACCHUBHBIX CITyIIATEIEH.

2. YCcTHOE scce-Auanor C opraHu3alyedl B3auMOJAEHCTBUS MpPENoAaBaTelNs CO CTYAECHTAMH,
KOTOpBI€ MPUBJIEKAIOTCSI K padoTe MOCPEACTBOM HCIOIb30BaHUS MPUEMOB CKPBITOIO M OTKPBITOIO
Jyanora.

3. Jlexmusi ¢ WCHONB30BAaHUEM IIOCTAHOBKM W pPEIICHHS MpOoOJeMbl. Takas JIeKIHs
HauMHAeTCsd C BONpOCA, MapajoKca, 3arajJku, BO3OYKHAIOUIMM HHTepec cTyaeHTOB. OTBeT, Kak
NpaBWIo, ompejaensercs K KOHLY 3aHATUsA. CTyneHThl NpeaiaraloT COOCTBEHHbIE BapUaHTHI
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pemieHus npoOsieMbl. Ecnu KOHCEHCyC HE JOCTHraercs, IpernojaBareib TaeT OoJbLIMiA 00beM

uHpOpMaIK, HaBosAIIyI0 nHpopMarmio. Kak mpaBuio, OOJBIIMHCTBO CTYACHTOB JIOTaJbIBACTCS O
KOHEYHOM pe3yJbTare elle A0 MPOBO3IIIalleHHsi ero mnpernopaBareneM. [locnme dopmymupoBaHHs
npoOJIEMAaTHKA OCHOBHBIC WJICH CTYICHTOB 3alMCHIBAIOTCS Ha Jocke. OHU CHUCTEMAaTH3HPYIOTCS
OTPENICNICHHBIM 00pa30M, CTPYKTYPHPYIOTCSA. B 3aKIFOUCHHHM JEKIMH OKOHYATENIbHBIC BBIBOJIBI,
pa3zpaboTaHHbIE HA OCHOBE HJICH CTYACHTOB, 3aIIMCHIBACTCS HA JOCKE.

VcioBuUS JIEKIMOHHOTO OOIICHUS:

*  IpeABapuTENbHAs  CaMOCTOSITENIbHAsh  IOATOTOBKA  CTYJISHTOB IO  3ajadam,
chopMyTMpPOBaHHBIM Ha MPEABIIYILIEM 3aHITHH 110 NPEICTOSIICH TEMATHKE ;

* CBOOOJJHOE M OTKPBITOE 00CYKICHHE MaTepHaa;

4. Jlexuusi ¢ mMpoUeaypoi may3 MpeAnoaracT YepeioBaHue MUHH-JICKII ¢ 00CYKICHUSIMH.
Kaxnpie 20 MuHyT OcBemmaeTcs BakHas mpobiema, 3ateM 5—10 MuHyT oHa obcyxkmaercs. MoXHO
CHavaja OOCYIUTh B MajbIX TpyIIax, a 3aTeM HPHUIJACHTh KOrO-TO BBICKa3aTh CBOE MHEHHE OT
rpynnsl. Benen 3a o6cyxaeHneM cieayeT eme 0JHa MUKPOJICKIIHSI.

6. Jlekums-aucryT, KOHTPOJIMpYyeMas IMpenojaBaTeieM. AYIUTOPUS NEIUTCS HA TPYIIIbL:
CTOPOHHHUKOB JIaHHOM KOHILIENIIMH, OMIO3ULUI0 M apOuTpoB. CTYAEHTHI AENalOT CBOM BBIOOp U
ydaTcsi OTCTaMBaTh CBOK TOUKY 3peHus. llpenopaBaTenb opraHu3yeT Ae0aTbl U KOPPEKTHPYET
00CyXIeHHe, B KOHIIC 3aHATHS Tpe/IaraeT CBOE BUICHHUE TPOOIEMbI M TIOIBOIUT UTOTH.

BpiOop BapuaHTa JCKLUUH ONpPEACNACTCS 00pa30BaTEIbHBIMHU LIEISIMUA U WHIMBUIYaIbHBIM
CTHJIEM IIPEIIoIaBaTelIs.

Meroanveckne yKazaHus I 00y4AKIIUXCS MO MPOXO0KIEHHIO JJa00PATOPHBIX padoT

B xone BbinosnHeHUs 1ab0paTOpHBIX pabOT 0OydarolIUiics TOKEH YIIIyOMTb M 3aKpENHTh
3HaHUS, NMPAKTUYECKUE HABBIKHM, OBJIAZIETh COBPEMEHHON METOIMKON M TEXHMKOW IKCIEPUMEHTA B
COOTBETCTBMM €  KBWIM(UKALIMOHHOM  XapaKTEepUCTHKOW  oOywaromierocs.  BrimosnHeHue
71a00paTOpHBIX PAa0OT COCTOUT M3 SKCHEPUMEHTATBHO-IIPAKTUUECKON, pacyeTHO-aHAIUTHYECKON
yacTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

BeimonHenue y1a6oparopHbIX  paboT 00ydarolMMcs SIBISETCS HEOThEMJIEMOM 4acThlO
U3y4YeHUs JUCHMIUIMHBI, ONpefensieMoil y4eOHbIM IUIAHOM, M OTHOCHUTCS K  CpEACTBaM,
o0ecreunBaroIM pPELIeHNE CIeTYIOIIMX OCHOBHBIX 33/Jau y 00y4aromerocs:

- npuoOpeTeHHe HAaBBIKOB HCCIIEOBAaHUS MPOLIECCOB, SIBIEHUN U OOBEKTOB, U3Y4aeMbIX B
paMKax )IaHHOI\/JI JUCIUITIINHBI,

- 3aKPCIUICHUE, Pa3BUTHE U ACTAIN3AUA TCOPECTUUCCKUX 3HaHPII>i, IMMOJTY4YCHHBIX Ha
TEKIHSIX;

- TOJy4YeHHE HOBOM MH(OpMAIUH 110 U3y4aeMOU IUCIUILTHHE,

- MpUOOPETEHHE HABBIKOB CaMOCTOSITEILHON PadOTHI C JIa0OpaTOPHBIM 000pPY/IOBAaHUEM U
npudopamu.

3aganue U TpeOOBAHUSA K NMPOBEIEHMIO J1a00PaTOPHBIX padoT

[Tepen BbInomHEHNEM 1a00PaTOPHON PaOOTHI CTYIECHTHI TOJIKHBI:

a) 03HAKOMUTHCS C COZIepIKaHNEeM PadOThI;

0) M3yuyuTb TEOPETUUECKUI Marepuan, HEOOXOTUMBINH [Isi HpoBeneHus 1abopaTOpHOM
paboThI;

B) TIIATENIFHO TpopadoTaTh METOAMKY TMpPOBENEHHS paboOThl M U3YYUTh CXEMY
AKCIEPUMEHTAJIbHON YCTaHOBKH;

I) TpOU3BECTH  HEOOXOAMMBIE  MpPEABAPUTENbHBIE  pacyeTbl, COCTABUTb  CXEMBbI
AKCIEPUMEHTAIbHOIO HCCIIEOBaHUS W copMUpoBaTh TaOMUIBl JJIS 3alMCH  PE3YJIbTaTOB
HKCIIEPUMEHTOB M BBIYUCIECHHH C ONpe/elieHHeM MOJUIeKallero TaOlaull W CKa3yeMoro, C
JIOTHYECKUM (POPMUPOBAHUEM IOCIIEI0BATEIBHOCTEH SKCIIEPUMEHTATIBHBIX TAHHBIX.

CryneHTsl, SBUBIIMECS HAa 3aHATUS HE MOATOTOBIEHHBIMM, K BBITIOJIHEHHIO JIAOOpaTOpHOM
paboTHI HE TOMTYCKAIOTCSL.

Kaxayio paboTy BBINOJHIIOT OpUrazoil cTyieHToB B cocraBe 3-5 uyenoBek. B mporecce
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OKCIICPUMCHTA Ka)K,Z[bII\/'I YJICH 6p1/1ram>1 BBITIOJIHACT  ONPCACIICHHLIC 00SI3aHHOCTU:  CHSITHUE

MIOKA3aHUM M3MEPUTENbHBIX NMPUOOPOB, (UKCHUPOBAHME H3MEPEHHBIX JAHHBIX B IOATOTOBJIEHHBIX
3apaHee TabJIuIax, YIpaBIeHHe ITyCKOPETYIUPYIOIIEH anmnapatypoi u JIp.

Otuer o mpojenaHHON paboTe COCTABISAETCA KaXAbIM CcTyaeHToM. TpebGyemoe copepkaHue
oryera (HEOOXOAWMBIE CXEMBI, TaOJIHIBI U TPadUKH) YKa3aHO B METOJUYECKOM ONHCAHMM KaXIOH
pabotbl. I'paduku CHATBIX M PACCUMTAHHBIX 3aBUCUMOCTEH JKENATEIbHO BBIUCPUYMBATH Ha
MWUIMMETPOBOM Oymare IO KOOPIMHATHBIM OCSIM C COOTBETCTBYIOIIMMH JICICHUSAMH U
obo3HaueHusAMu. [locne HaHeceHWs Touek rpaduka UX COCOUHSAIOT IUIABHOM KPUBOW € ydeToM
BO3MOXKHOTO «pa3zdpoca» TOUEK BBUAY MX HETOUHOT'O CHATHS BO BpPEeMs IMPOBEICHUS SKCIICPUMEHTA
WM IOTPEUIHOCTH pacyeTa.

Kpome Toro, cryieHT mpuBOIUT pe3yibTaThl pa3pabOTKU Ha YPOBHE MCCIIEIOBaHUS OIHOTO
13 BOIIPOCOB IO 3aJaHUI0 IIpernojaBaTens. B KoHIle oTueTa 3almMCHIBAIOTCS KPAaTKUE BBIBOJBI I10
IIPOJIEJIaHHOM paboTe, JaeTcsi CpaBHUTENbHAsA OLICHKA IOJTYYEHHBIX MPAKTUYECKHX PE3YJIbTaTOB C
TEOPETUYECKUMHU CBEACHUSMU.

JlabopatopHass paboTa 3aCUMTBHIBACTCS, €CIAM CTYACHT MPaBWIbHO OTBETWI HA BOIPOCHI
MpenoAaBaTessi, MOCBSIICHHbIE 3HAHWIO YCTPOWCTBA M TNPHHUUIY pabOThl yCTAaHOBKH, a TaKKe
MOHUMAHUIO (PU3MYECKUX MPOLECCOB, OOBICHSIOMUX MNOTYYEHHbIE MPAKTHUUYECKUE Pe3yibTaThl IPU
npoBefeHuU  dKcrepuMeHTa. CTyAeHT JIOJDKEH yYMEThb  OOBSICHUTh  TOPSIOK  JIEHCTBH,
HEOOXOJJMMBIX JUIsl BBINOJIHEHUS JII0O0T0 SKCIIEpUMEHTa B J1abopaTopHOil padoTe.

[lepen HauanoM pabOTBI CTYAEHTHl OO0s3aHBl U3YYUTb MHCTPYKLHUIO [0 TEXHUKE
0€30MacHOCTH Ul PabOTAIOLIMX B JIAOOPATOPUM U PACIUCATHCS O MPOXOXKJICHUUM MHCTPYKTaXa B
CIIELUATIBHOM XKYpHaJIE.

Crpykrypa n popma otdera 0 J1abopaTopHOii padore

TpeboBanus k popme oTueTa o J1abopaTopHO paboTe ompeIeeHbl CTaHAapTaMu
YuuBepcutera: http://guap.ru/guap/standart/titl_main.shtml/

Crpykrypa oTtuera:

1) Cxema 1abopaTOpHOM yCTAHOBKH.

2) TlacmiopTHBIE TaHHBIE HCCIIETYEMOM MAIIMHBI X IPUOOPOB.

3) Tabnuirsl ¢ pacYETHBIMH U OIBITHBIMH JJAHHBIMH.

4) OCHOBHBIE PacUeTHbIE (POPMYIIBL.

5) AJTOpUTMBI CIITaXKUBAHUS, AIIIPOKCUMAIINH YKCIICPUMEHTAITbHBIX TAHHBIX, FPAQUKH
HCCIIETyeMbIX 3aBHCHMOCTEH.

6) TpakToBKa MOJIyYEHHBIX PE3YJIbTATOB U KPATKUE BHIBOBI IO paboTe.

TpebdoBanus k 0opMJICHHIO 0TUYETA 0 J1Ja0opaTOpHOIi padoTe
Otuer odopmisieTrcs B COOTBETCTBUM C TpeOOBaHUSAMHM K H3JIOKEHUIO TEKCTa U
oopmieHHIO padoT ClieayeT BBITOIHATE B COOTBETCTBUU ¢ TpeboBanusimu ['OCT 7.32 —2001.

http://guap.ru/guap/standart/prav_main.shtmi
MeTozmquKne YKazanus 1J1st oﬁyqamumxca M0 MPOX0KACHUIO CaMOCTOSATEILHOM

padoThI

B Xxozxe BBIMONMHEHHUS CaMOCTOATENBHOW pPabOThI, OOYYAIOIIMICS BBIMOJHIET PadOTy IO
3aJJaHUI0 U TIPU METOAWYECKOM PYKOBOJCTBE MpernojaBarens, HO 0e3 ero HernocpeacTBEHHOIO
y4acTHsl.

Jnst oOywaromuxcsi mo 3aouyHOM (opme oOyueHHs, caMOCTOsATENbHas padoTa MOXKET
BKIIIOYATh B ce0s KOHTPOIBHYIO PadoTYy.

B mporecce BBINONHEHUS CaMOCTOSATENBHON paboThl, y oOyuaroiierocs (QopMHpYyeTCs
1esnecoodpa3zHoe IUIaHUPOBaHUE padOvYero BpeMEHH, KOTOPOE MO3BOJIIET UM pa3BUBaThb YMEHHS U
HABBIKM B YCBOCHHM M CHUCTEMAaTH3allUH MPUOOpEeTaeMbIX 3HAHUN, 00ECTIEYNBAET BHICOKUN YPOBEHb
yCIIEBAEMOCTH B MEPHUOJ OOYUEHHs, TIOMOTAET MOJYUYUTh HABBIKU MOBBIIICHHUS MPO(ECCHOHAIBHOTO
YPOBHSL.

Meronnyeckumu MaTepHuagamu, HaIpaBJIAIOMIUMU CaMOCTOSITENIbHYIO paboty
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00yYarOIIUXCs SBIISIOTCS:

- y4eOHO-METOMUYECKUIT MaTepua Mo AUCIUILINHE;

- METOJMYECKHE YKa3aHHs M0 BBITOJHEHUIO KOHTPOJIBHBIX Pa0OT (s 00yUYarommXxcs 10
3204HO (hopme 0OydeHus).

MeToauueckue yKa3aHusi JJIsi OOYYAKWIIMXCHA MO NPOXOXKICHUI MPOMEKYTOUHOI
aTTecTanuu

IIpomexyTouHas arrecTanus oOyJaromuxcs IpeayCMaTpUBacT OLICHUBAHUE
MIPOMEKYTOUYHBIX U OKOHYATEIbHBIX PE3Yy/IbTaToOB 00yueHHs Mo auciuiuiiHe. OHa BKIIOYAeT B ce0s
IK3aMEH.

Dk3aMeH — ¢opMa OIEHKH 3HaHUi, MOTy4YEeHHBIX OOy4YarolmMMCs B MPOLECCEe H3YyYCHUS
BCEH AMCUUIUIMHBI WINA €€ YacTH, HABBIKOB CAMOCTOSTENILHOW pabOThl, CIIOCOOHOCTH MPUMEHSITh UX
JUI  pelleHHs [paKTUYeCKUX 3aJad. OK3aMeH, Kak IIpaBWIO, IPOBOAUTCA B  IEPHUOL
9K3aMEHALIMOHHOM CECCUU U 3aBEPIIACTCS aTTECTALIMOHHON OLICHKOM «OTIMYHOY, «XOPOLLIOY,
«YZOBJIETBOPUTENBHOY, «HEYIOBIETBOPUTEIILHO.

Cucrema OLEHOK IIpH MPOBEIEHUH IPOMEXKYTOUHOW AaTTECTAllMU OCYILLECTBISAETCS B
cooTBeTcTBUM ¢ TpeOoBaHusiMu Ilomoxkenuit «O TekyleM KOHTPOJE YCIIEBAEMOCTH H
MIPOMEKYTOUHOM arrectanuu cryaeHToB ['YAII, oOyuarommxcs no mnporpaMmaM BbICILIETO
obOpazoBanuss» u «O MOAYJIBHO-PESUTHHTOBOM CHUCTEME OIICHKH KadecTBa y4eOHOW  paboThI
cryneHToB B 'Y AlD».
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[Jata BHeceHUs

. Jata u Ne
A3MEHEHNH U
. . . MPOTOKOJIa ITonnuce 3aB.

JIOTIOJTHEHWA. ConeprkaHue U3MCHEHHI U JOTOTHEHUH .

3acefaHus kaeapoit
IToammces BHECIIETO
Kageapol
A3MEHEHNS
24.06.2021r. Bueapenue npakTuueckoil moAroTOBKU B 29.05.2021r.
JUCLUIUIUHY No 7 ’

H.A. OBUunHHHUKOBA




