MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHIMS POCCHUMCKON OEJIEPAIINN
DenepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE BBHICIIIETO
oOpa3oBaHus
«CAHKT-TIETEPBYPI'CKMM I'OCYJAPCTBEHHBI YHUBEPCUTET
ADPOKOCMUYECKOI'O ITPUBOPOCTPOEHMU S1»

Kadenpa Nel3

«YTBEPXJIAIO»
PykoBoauTens HampaBieHust

JOII..K.T.H., I0I1.
(1OIKHOCTD, Y4. CTEIEHb, 3BaHUE)

v g /7

Y4
-7 A
)

LET/ ;;»;//7.

H.A. XunprHukoBa

(TOANHUCH)

«13» mag 2019r

PABOYA ITPOI'PAMMA JTMCHUIUINHBI

«'maporazoaHaMuKa»
(Ha3Banue AUCIUILIMHEL)

Kon nanpasneHus 20.03.01
HanmenoBanue Texnocdepnast 6€30macHOCTh
HarpasJeHus/
CHELNAIbHOCTU
HanmeHnoBanue WMuxeHepHas 3aluTa OKpYy>Karollen Cpebl
HaIpaBICHHOCTU
®dopma 00yueHus 3a04Has

Cankr-IlerepOypr 2019 T.



JIucT cormacoBaHms pa6oqeﬁ IIporpaMmbl JUCHHUIIIINHBI

[Iporpammy coctaBui(a) ,f*
JIOIL.,K.T.H. L 13.05.2019 C.I'. Bypaymkuii
T
JOJDKHOCTB, Y4. CTCIIEHDb, 3BAHHE Iﬁ r"){\- l'#IOZl , Jara HHHUIUAJIbI, d)aMI/IIH/UI
.\,.i-" T,
CT.IIPETI0/IaBaTelb ogeoAA"13.05.2019 H.W. YckoBa
JOJDKHOCTB, Y4. CTCIIEHDb, 3BAHUE TIOAITHCH, JaTa WHUIIAAJIbI, (baMI/UII/Iﬂ

[Tporpamma ono0pena Ha 3acenanuu kadenpst Ne 13

«13» mas 2019 r, mporokon Ne 10

3aBenyroumii kadenpoit Ne 13
JOIL,K.T.H. JIOIL. 13.05.2019 H.A. OBunHHHKOBA

=

JIOJDKHOCTb, Y4. CTEIIEHb, 3BaHHE NOAINCE, aTa MHHUIMANBI, QaMuIis

OrtsercrBennsii 3a OIT 20.03.01(01)

-~

AL

JIOIL., K.T.H.,JIOIL. e /:/ 13.05.2019 H.A. XXuipHNKOBA
JOJI)KHOCTB, yq CTCIICHb, 3BAHUC TIOAMMUCH, TaTa WHUIUAJIBI, (i)aMPUH/[ﬂ

3aMecTuTeNb AUPEeKTopa MHCTUTYTA (JlekaHa (akynbreta) Ne OIITU nmo meroauueckoit pabote

JIOIL..K.T.H.,JIOIL. 13.05.2019 B.A. F'onyOkoB

JOJDKHOCTB, Y4. CTCIICHb, 3BaHUE TIOAMMUCH, TaTa HWHHAIHAJIBI, CI)aMI/IIII/IH




AHHOTAIUA

Huctumnaa — «[mapora3oquHamMuKa» BXOIUT B 0a30BYI0 YacTh  00pa3oBaTeNbHOM
nmporpaMmbl  MOATOTOBKM ~ oOydaromuxcss no  Hamparienuto  20.03.01  «Texnochepnas
0€30MacHOCTb» HampaBlIeHHOCTh «MH)KeHepHas 3ammMra OKpyKaromed cpenpl». JlucuumimHa
peanmzyercs kadeapoi Nel3.

JlucuurinHa HareJieHa Ha ()OPMHUPOBAHUE Y BBITYCKHUKA

o0uienpogeccuoHaNbHBIX KOMITETEHITHIH:

OIIK-4 «crocoOHOCTh MpOTaranupoBaTh LEJIU U 3a/1aui o0ecTiedeHns: 6e301acCHOCTH

YeJI0BEKa U OKPYXKAIOIEH Cpebl»;

npodecCHOHATBHBIX KOMIETECHIIUHA:

IIK-10 «cnocoOHOCTh HCMONB30BaTh 3HAHHE OPraHU3allMOHHBIX OCHOB 0€30MacHOCTU
pa3IUYHbIX IPOU3BOACTBEHHBIX IIPOLIECCOB B YPE3BbIUANHBIX CUTYALUSIX);

[1IK-16 «cnocoOHOCTh aHANIM3MPOBATh MEXAHU3MbI BO3ACHUCTBHS OMNACHOCTEH Ha 4YeJIOBEKa,
OIIPEIETATh XapakTep B3aWMOICUCTBHSA OpraHMW3Ma YEJIOBEKa C OMACHOCTAMHU CPEAbl OOMTaHUS C
y4eToM CHeHU(pUKA MEXaHU3Ma TOKCHYECKOro MAEWCTBUS BPEIHBIX BEIIECTB, HEPreTHYECKOTO
BO3/ICHCTBUS 1 KOMOMHHUPOBAHHOTO JACHCTBHSI BPETHBIX (DaKTOPOBY.

CopnepxaHue JUCHUIUIMHBI OXBaTbIBAET KPYI BOIIPOCOB, CBA3aHHBIX C TEXHOTCHHBIMU
BO3JCUCTBUSAMH THAPO - M Ta30BbIX (TEKYYMX KOHTHHYAJIBHBIX ) CpEll U IOTOKOB Ha OOBEKTHI
MHPPACTPYKTYPHI Cpeabl OOWTAHMS; BKJIIOYAs Ta30JMHAMUKY M a’pOJUHAMUKY KBapTalOB 3JIaHHH,
BO3/ICHCTBUSIMH TEXHUUYECKHX OOBEKTOB, BKIIOYAs JIETATEJIbHBIC amIapaThl, HA cpeny OOMTaHHUS U
OpraHu3M 4E€JOBEKa, IOCPEJACTBOM TIa30JlMHAMUYECKUX M aKyCTHMUECKHUX BO3ICHCTBHI; C
dakTopaMu pUCKa THIPOTEXHUYECKHX COOPY)KEHHH, M THIPABINYECKUX KOHCTPYKIHN IS
0€30MacHOCTH 4YeNoBEKa, a TaKKe KOHTPOJIEM MapaMeTpOB Ta30BBIX M THIPABIMYECKHX CpPeX
MOCPEe/ICTBOM ~ MpuOOpOB, paboTa  KOTOPHIX  OCHOBaHAa Ha  (U3MYECKUX  MPHUHIUIAX
TUIPOTa30IMHAMUKH.

[IpenonaBanue MUCHMILIMHBI IpeAyCMaTpUBAET CieAyrole (GpopMbl OpraHu3aluu y4yeOHOro
mporecca: JIeKIWU, TMPaKTUYeCKUe 3aHATHs, JaboparopHble paboOThl, caMmoCTosTeNbHas paboTa
00ydJaromerocs, KOHCYJIbTaIlHH.

[IporpammMoil  AMCHMIIMHBI MPEAYCMOTPEHBI  CIEAYIOIIUE BHUAbl KOHTPOJIS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXKYTOUHAs arTecTalnys B popme SK3aMeHa.

OO1m1as Tpy10eMKOCTh OCBOEHHS AUCLHUITIIMHBI COCTABIsET 4 3a4eTHBIX euHuIbl, 144 yaca.

SA3bIK 00yUYEeHHSI IO JUCITUTUIMHE «PYCCKHIN.



1. IlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHUsI N0 TUCIUIIHHE

1.1. Heau npenoaaBaHusi JUCHUILINHBI
[lenpro mpemomaBaHusl JAUCIUIUIMHBI SIBISICTCS TOJNyYSHHE CTYIACHTAMU KOMIICTCHIIMN B
o0yacTsax MpoeCCHOHAIFHON JEATENLHOCTH, CBS3aHHBIX C OOecrieueHHEeM Oe30MacHOCTH YeJIOBEKa
B COBpPEMEHHOM Mupe, (GOpMUPOBaHUEM KOMQPOPTHON W O€30mMacHOW sl KH3HH U JESITeIHHOCTH
YeloBeKa TEXHOC(Ephl, MUHHMHU3AIMIO TEXHOICHHOTO BO3ICHCTBHS HAa OKPYXKAIONIYIO CpEny,
COXpaHCHHE JXKM3HM M 370POBHS UEIIOBEKA 3a CUET WCIIOJIb30BAaHUS COBPEMEHHBIX TEXHHUYECKHIX
CpPE/CTB, METOZOB KOHTPOJISI M TPOTHO3UPOBAHUSI.

JIMCUMIUTMHA PAacCMAaTPUBACT KPYr BOIPOCOB, CBSI3aHHBIX C TEXHOTCHHBIMH BO3ICHCTBHUSIMH
THIPO - U Ta30BbIX (TEKYYHMX KOHTHHYaJIBHBIX ) Cpell U MOTOKOB Ha OOBEKTHI HH(PACTPYKTYPHI
cpensl oOWMTaHUs; BKIIOYAs Ta30JAMHAMUKY M a3pOJMHAMUKY KBapTajoB 37aHUN, BO3JCHCTBHUSIMHU
TEXHUYECKHX OOBEKTOB, BKIIOYAs JICTATEIbHBIC AamIaparbl, Ha Cpeny OOWTaHUS W OpraHu3M
YeJIOBEeKa, MOCPEACTBOM Ta30JMHAMUYCCKIX M aKyCTHYCCKHX BO3JICHCTBHI; C (hakTopamu pHcKa
THJPOTEXHUYECKUX COOPY)KCHHUH, W THUAPABIMYECKHX KOHCTPYKIUH JUIsi OE30MacCHOCTH YellOBEKa, a
TaK)Ke KOHTPOJIEM IMapaMeTPOB Ta30BBIX M THAPABIMYCCKUX CpPEl MOCPEICTBOM MPHOOpPOB, paboTa
KOTOPBIX OCHOBaHA Ha (PM3MYECKUX MPUHIIMIIAX THAPOTa30AMHAMUKH.

1.2. TlepeyeHb IVIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHUsI MO AUCHUIIJIMHE, COOTHECEHHBIX C
IUIAHUPYeMbIMH pe3yJbTaTamu ocBoenus OIT
B pesynbrare  ocBoeHHMS — JUCHMIUIMHBI  OOyyaromMics JIOJDKEH 00JaiaTh — CIEAYHOIUMU
KOMIIETEHITUSIMHU:

OIIK-4 «cnnocoOHOCTH MPONATaHAMPOBATDH 1eJIU U 3a1a4U oOecniedyeHUus1 0€30MACHOCTH YeJI0BeKa
U OKPY:Kalolleil cpeabh»:

3HATb — HAY4YHbIC W OPraHU3alfMOHHBIC OCHOBLI 0e30IIacHOCTH MMPONU3BOACTBCHHBLIX IIPOUCCCOB H
ycroifunBocty npou3BoACcTB B UC; eHCTBYIOUIYIO CUCTEMY HOPMAaTHUBHO-TIPABOBBIX aKTOB B 00JIACTH
TexHOoc(hepHOH Oe30MacHOCTH

YMeTb — TPUMEHATh JCHCTBYIONIME CTaHAAPTHI, MOJIOKEHUS M HMHCTPYKIUH IO O(OPMIIEHUIO
TEXHUUYECKON JOKYMEHTAlMH; M0JIb30BaThCs 3aKOHOAATEIbHON JTOKYMEHTALMEN 110 BOIIpOCcaM Haa3opa
U KOHTpOJIA B cpepe 0€30MaCHOCTH; IPOBOAUTh aHAIM3 HOPMAaTUBHOW TOPHOW JOKYMEHTAallMM Ha
COOTBETCTBUE TPEOOBAHUSAM 3aKOHOAATENBCTBA B c(hepe HeAPOIOIb30BaHMs U OXpaHbl HEJlp;

BJaJeTh — CIOCO0AMHU M TE€XHOJIOTUSMH 3aIlUTHl B UPE3BbIYAMHBIX CUTYAIMsIX; TEPMUHOIOTMYECKHM
anmnapaTroMm B o0JIacTH 0€30MaCHOCTH; HaBBIKAMHU pallMOHAIU3ALUN MPOPECCHOHATBHON eSTEIbHOCTH
C L1eTIbI0 oOecreueHus: 0€30IacHOCTH M 3alllUThl OKPYXKAroIei cpelibl.

MK-10 «crnoco0HOCTHI0 NCN0JIB30BATH 3HAHHE OPraHN3ALHOHHBIX OCHOB 0€30MACHOCTH
Pa3IMYHBIX POU3BOJACTBEHHBIX MPOIECCOB B YPE3BbIYAHHBIX CHTYAIMAX):

3HATD - OpraHN3aIlMOHHBIE OCHOBBI 0€30IacHOCTH Pa3JINYHBIX TPOU3BOJACTBCHHLIX ITPOLCCCOB
CBA3AaHHBIX C UCIIOJIB30BAHUEM TCKYUYUX CPEJ B ITATHBIX PEXKUMAX U ‘—IpC3BBI‘I3171HBIX CUTyalluAX;

YMeThb — YYUTHIBaTh, KOHTPOJIMPOBATH U MUHUMHU3UPOBATH (PaKTOPbI PUCKA, CBS3aHHBIE C
TEXHOT'€HHBIMH BO3/ICHCTBUSMH THJIPO - U TA30BbIX (TEKyYMX KOHTUHYAJIBHBIX) CPEJl U IOTOKOB Ha
00BEKTHI HHPPACTPYKTYPHI Cpeibl OOUTAHNUS; BO3AECHCTBUSIMUA TEXHUYECKUX 0OBEKTOB, BKIHOYAS
ra30/IMHAMUYECKUE U aKyCTHYECKHE BO3JICUCTBHS JIETaTeIbHBIX allllapaToB HA Cpely OOUTaHUS U
OpraHU3M YeJIOBeKa.

BJA/IETh - H aBbIKAMU KOHTPOJIA [IAPaMETPOB I'a30BbIX U TMAPABIMYECKUX CPEL IIOCPEACTBOM
npubOpoB, paboTa KOTOPBIX OCHOBaHA Ha (PU3UUECKUX MPUHLIUIAX THAPOra30IMHAMUKY;
UMETh OMNbBIT JIeATEbHOCTH, TOJIYYEHHBId B pe3yJabTare MpPaKTUK B CEPTUPUUUPYIOUIMX U
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MCTPOJIOTHUYECKHUX  OpraHu3alusdaX, a TaKKe MoApasaCIICHUAX HpGI{HpHHTHﬁ, CBA3aHHBIX C

METPOJIOTHEN, OXPaHOU TPyZa U IEHCTBUSAMU B UPE3BbIYANHBIX CUTYaLUsAX;

IIK-16 «cnmoco0HOCTh AaHAJIM3HPOBATH MEXaHHU3MbI BO3JEHCTBHS OMACHOCTEH Ha 4YejloBeKa,
onpeleasaTh XapakTep B3aMMOJECTBUSI OPraHM3Ma 4YeJOBEeKAa C ONACHOCTSAMM Cpeabl
O0MTAaHMS C Y4YeTOM CHeUM(PUKH MeXaHM3MAa TOKCHYECKOro IelCTBHS BPEIHBLIX BelIeCTB,
JHEPreTHYECKOro BO3AeiCTBUSI M KOMOMHUPOBAHHOIO IeliCTBUS BPeAHbIX (PJAKTOPOB»:

3HATh — MEXaHU3MbI BO3JCHCTBHS OMACHOCTEH Ha YeJOBEKa, XapaKTep B3aUMOJICHCTBUS OpraHU3Ma
YeJIOBeKa C OMACHOCTSAMH CpelIbl OOMTAaHUS C YYeTOM CHelu(UKH MeXaHU3Ma TOKCHYECKOTO
JEUCTBUS BpPENHBIX BEIIECTB, SHEPIETUYECKOTO BO3ICHCTBUS M KOMOMHHMPOBAHHOTO JIEHCTBUS
BpEIHBIX (DaKTOPOB;

YMeThb — IPOTHO3UPOBAaTh U OIICHUBATh PUCKU BO3JCUCTBHUS OINACHOCTEH Ha YEJIOBEKAa, XapaKTep
B3aMMOJICHCTBUS OpraHM3Ma 4YellOBeKa C OIMACHOCTSIMU Cpelabl OOUTaHHsSI C Y4eTOM chenuduku
MEXaHU3Ma TOKCHYECKOTO JEMCTBUS BPEAHBIX BEIIECTB, SHEPreTUYECKOr0 BO3ACUCTBUS U
KOMOMHHUPOBAHHOTO JICHCTBHS BPEAHBIX (DaKTOPOB;

BJAJ€Tbh — HAaBbIKaMMW OpraHu3alvyd MpoHeayp HCKIIOYCHUA (I)aKTOpOB pHUCKa BO3JCHCTBHUS
OITACHOCTEH M TOKCHYECKOI'0 JCHCTBHS BpPCAHBIX BCUICCTB, JHCPIrCTHYCCKOIO BO3JICHCTBUS U
KOM6I/IHI/IpOBaHHOFO HeﬁCTBHH BPCIAHBIX Q)aKTOpOB Ha 4CJIOBCKA.

HMEThb OIBbIT ACATCJIbHOCTH — HOJ'Iy‘ICHHLIfI B PE3YyJbTAaTC IPAKTUK B CepTI/ICI)I/II_II/IPYIOH_II/IX n
MCTPOJIOTHICCKUX OpraHu3aliusax, a TaKKE nmoapasacICHUAX HpG[[HpPI?ITPIfI, CBA3AaHHBIX C
MCTPOJIoT Heﬁ, oxpaHoﬁ Tpyaa u JIEHUCTBUSMU B I{17)63B]i>I‘IElI‘/'IHbIX CUTyaluiX.

2. Mecro aucumiuiaibl B cTpykrype OII

Jucuuryza 6a3upyeTcs Ha 3HAHUSIX, paHee MPUOOPETEHHBIX 00YJAIOIIUMUCS TPU U3yYSHUN
CHIETYIOIINX JUCIUIUINH:

dusnka;
- XuMUg;
OKoJorus.

3HaHI/I$[, IMMOJTY4YCHHBIC npu M3Yy4YCHUM  Marcprajia HaHHOﬁ JUCHHUITIINHBI, HMCIOT Kak
CaMOCTOSATCIIbHOC 3HAYCHUEC, TAK U UCITOJIB3YIOTCA IMPU U3YYCHUUN APYTUX JUCHHUIUINH:

- CrarucTuyeckre MeToibl B YIIPaBJIECHUH OXPaHOM OKpYXKaroIlel Cpe/ibl;
-  Menuko-0HOJIOrMYeCcKue OCHOBEI O€30IIaCHOCTH;

- Teopus ropeHus 1 B3pbIBa;

- [IpoexkTupoBaHue cucTeM KOHTPOJIS MbUIETa30BbIX BEIOPOCOB;

- IlpomblnuieHHAs KOOI US;

- HpOMBH_HJ'IeHHaSI OKOJIOI'uA,

- IlpoexTupoBaHHE CHCTEM OYMCTKH IbIIETa30BbIX BEIOPOCOB;

- IlpoekTtrpoBaHue CHCTEM KOHTPOJIS U YIIPABICHUS BOJOOYNCTKOM;

- IIpoextupoBanue NpuOOPOB KOHTPOJIS TAPAMETPOB U COCTaBA BEIIECTBA.



3. O0bem mucnuniauHbl B 3E/akageM. yac
JlanHbie 00 0011eM 00beMe TUCITUTUIHHBI, TPYJ0EMKOCTH OT/ICIBHBIX BUAOB yU€OHOU paObOTHI IO

TMCIUIUIMHE (M pacpeieNieHre 3TOH TPYIOEMKOCTH [0 CEMECTpaM) MpeJICTaBIeHbI B Tabmuie 1

Tabmua 1 — O6beM U TPYA0EMKOCTh TUCIUILIAHBI

B OHOH pabd T
ua yaeOHON paboThI Beero PYIOEMKOCTH 10
ceMecTpam
Ne6

1 2 3
O61uast TPY10€MKOCTH 4/ 144 4/ 144
aucunanHbl, 3E/(1ac)
U3 Hux uacoe npakmuueckoit 8 8
no020moeKu
AyoumopHnbsle 3aHamus, BCETO 4ac., 16 16
B mom uucne
aekuuu (JT), (yac) 4 4
[IpakTrueckne/ceMUHAPCKUE 3aHITHS 4 4
(I13), (gac)
nadoparopusie pabotsl (JIP), (yac) 8 8
KypcoBoii mpoekT (pabota) (KII, KP),
(qac)
Dk3aMeH, (Jac) 9 9
Camocmoamenvrnaa padpoma, BCETO 119 119
Buja npoMe:KyTOYHOr0 KOHTPOJIS: OK3. IK3.
3ayer, nud¢. 3auer, s3x3ameH (3auer,
Hudd. 3a4, Ik3.)




4. Copep:kaHue TUCHUNIHHBI
4.1. PacnpenesieHue TPYI0eMKOCTH JUCHUILTHHBI M0 pa3ieiaM U BHAaAM 3aHATHH
Paznensl 1 TEMBI TUCIUTUIMHBI M UX TPYAOEMKOCTh IIPUBEICHBI B TAOJIHIIC 2.

Tabnuna 2. — Pasnensl, Tembl JUCHUINUIMHBI U UX TPYJTOEMKOCTD

Pa3znenbl, TeMbI JUCLMIUTMHEI

Jlexknuu
(dac)

I3 (C3)
(gac)

JIP
(dac)

KII
(dac)

CPC
(gac)

Cemectp 6

Paznea Nel. 'mapocraTuka u
Kunemarunka :KHUIKOCTH

Tema Nel. @usnyeckne CBOMCTBA
KUAKOCTEH W Ta30B, HampsHKEHHOE
COCTOSIHUE KUIKOCTH

Tema No2. KunemaTtuka XUIKOCTH.

Paznen Ne2. JInnamMuka KUAKOCTH U
rasa.

Tema  Ne3.  OcHOBHBIC
JIWHAMMKH  JKUJIKOCTH  H
JIMHAMUKH BSI3KOU CPEJIbl.

YpaBHEHUSA
ra3oBou

Pazgen Ne3. Teopuss momodousi B
MeXaHHKe CILUIOIIHBIX Cpe/ "
TepMmoannamuke. cciienopanue
TeYeHHH.

Tema Ne4.,
TUAPOMEXAHUUYECKUX
ITomobOue B
TEPMOIUHAMUKE.
Tema NoS. OnHomepHbIE — TEYCHHSI
BA3KOM HEC)KMMAeMOM  KHIKOCTH |
JByMEpHbBIE (mockue) TEUCHHUS
AACATbHON HEC)KMMAEeMOM JKUJIKOCTH.
Tema Ne 6 OpHOMepHBIE TEYCHUS
C)KMMAaeMoro Tra3a

[ToxoOue
MIPOIIECCOB.
a’pOIMHAMUKE 5

Paznen Ned. AspoguHamuyeckue
TepMOAUHAMMYECKHE HATPY3KHU HA
00BbEKTBI, NOTPAHUYHBIN CJIOH.

Tema Ne7. I'uapoayuHaMu4ecKuit
ITOTPaHUYHBIN CJIOM U TOTPaHUYHBII
CJION B ra30BOM TMHAMUKE.

Tema Ne§.  AnspomuHamuyeckue u
TEPMOJUHAMHYECKHIE Harpys3KH,
JEHCTByIOMME HA 00TEeKaeMble
MIOBEPXHOCTHU U JIEMEHTHI KOHCTPYKLINI
00TeKaeMbIX TeJl

Hroro B cemectpe:

119

Hroro:

119




[TpakTrueckas MOATOTOBKA 3aKJIF04AETCS B HEIOCPENCTBEHHOM
BBITOJIHEHUH OOYYalOIUMUCS OINpPEAEICHHBIX TPYAOBBIX (YHKUIMH, CBS3aHHBIX C Oyaymen
po(hecCHOHATILHON JeSITENbHOCTHIO.

4.2.

Conep:kanue pa3iesioB U TeM JEeKIMOHHbBIX 3aHATH I

CopepkaHue pa3IelioB U TEM JISKIIMOHHBIX 3aHATHI MIPUBEICHO B Ta0HIIe 3.

Ta6mmna 3 - ConepkaHue pas3iejioB U TeM JICKITMOHHBIX 3aHATHI

Homep pazaena

Ha3Banue u coaep:kaHue pa3aesioB M TeM JEKIIUOHHbIX 3aHATHIA

Pazpnen Nel. I'mapocraruka u Kunematuka sKujaKkocTu.

Tema Nel.
du3nyeckue CBONCTBA
JKHUIKOCTEH UM Ta3oB,
HaIpsYKEHHOE
COCTOSTHHME JKHJIKOCTH.

1.1 TBepnoe, )KUIKOE ¥ ra3000pa3HOE COCTOSHUE TEIL.

1.2. T'unoresa crutomHocTH cpeabl. [IoHATHE KUIKOW YaCTHIIBI.

1.3. OO0BeMHBIE CBOICTBA KUIKOCTEN U ra30B.

1.4. BsA3KOCTh KaleJbHBIX JKUIKOCTEH U Ta30B.

1.5. Cunpl, aelicTByrolue B )XUAKOCTH. [I0BEpXHOCTHOE HATSHKEHUE.

1.6. Kunenue xunxocreii. Kapurarmus.

1.7. HanpshkeHHS B TIOKOSIICHCS YKUIKOCTH U HAIIPSKECHUS
MMOBEPXHOCTHBIX CHJI. [ITOTHOCTH MaccoBBIX CHIL. [ mapocTarnueckoe
JIaBJICHHE

1.8. Iuddepennunanbupie ypaBHeHUs Ditniepa A1 HOKOSIICHCS KUIKOCTH
Wnrerpuposanue nuddepeHuuanbHbeix ypaBHeHui Ditiepa. OcHOBHas
(dhopmysa ruIPOCTATUKH.

1.9. PaBHOBecCHE rasa B I10JI€ CHIIBI TSHKECTH

1.10. AGcomtoTHOE U U30BITOYHOE JaBIeHHE, BakyyM. [loHsiTHE O Hamope.
1.11. OtHOCUTENbHOE PAaBHOBECUE HEC)KUMAEMOM KUJIKOCTU. PaBHOBECHE
HEC)KUMAEMBbIX JKUAKOCTEH B coolOmaronumxcs. cocynax. smepenue
JIaBJICHUS

1.12. Cuibl JaBiIeHHS ITOKOSIIEHCS )KUIKOCTH Ha INIOCKUE U
KPUBOJIMHEHWHBIC TTIOBEPXHOCTH.

1.13. 3akon Apxumena. [InaBanue ten. OcTOWYMBOCTD MIABAIOIINX TEIN.

Tema No2.
Kunemaruka

JKUIKOCTH.

2.1. PexxuMBbl ABMKEHUS YKUIKOCTH

2.2. IloHATHE MECTHOM CKOPOCTU. Y CPEHEHHE MECTHON CKOPOCTH MO
BPEMEHU U 110 TOBEPXHOCTH

2.3. Kunemartnueckue 37€MeHThI IBHKEeHUs. [IBa MeTo1a OnMCcaHus
JBYDKEHUS JKUIKOW YacTUIIBI

2.4. YckopeHHe )KUIKON YacTUIIbl B IEPEMEHHBIX Dilniepa.

2.7. YpaBHEHHUE CIUIOIMIHOCTH (HEPa3phIBHOCTH) B AU (hepeHInaILHON U
ruapaBindeckoi popmax. Pacxom xKUIKOCTH.

2.8. AHanm3 JBYOKEHUS XuAKon gactuipl. Teopema Komu - ['enmpmrosbiia.
2.9. [Tnockue TeueHns: HECXKUMAEMOM KHJIKOCTH.

2.10. be3BuxpeBoe WM NOTEHIINATHLHOE ABHKECHUE KUIKOCTH

2.11. BuxpeBoe apuxkenue. OCHOBHbIE XapaKTEPUCTUKU MOJIS BUXPEH.
2.12. Hupkynsus ckopoct. Teopema Ctokca.

Paznen Ne2. /IunamMuka :KUAKOCTH U ra3a.




Tema Ne3. OcHoBHEIC
yYpaBHEHUS] JUHAMHUKHU
JKHIKOCTH M Ta30BOH
JTUHAMHUKHU BSI3KOU
Cpeabl.

3.1. YpaBHeHUs IBUKEHUS CIUTOIIHON Cpelibl (KUIKOCTH) B HATIPSIKCHUSIX
3.2. O6006meHHas runote3a HproTOHA 0 CBSA3M MEXy HAIPSHKSHUSIMH U
CKOpocTsMU Aedopmariuii.

3.3. JuddepennmanbHpie ypaBHEHUS ABIKEHHUS UACATHHON KUKOCTH
(Oiinepa). YpaBHeHUs IBIKEHUS KUAKOCTH B (hopme ['pomeko — Jlamba.
3.4. NuTterpainsl ypaBHeHUH Diinepa Ui HOTCHIUATBLHOTO 1
YCTaHOBUBIIETOCS] BUXPEBOT'O JIBH>KEHHUSI.

YpaBHenue bepHym 11l CTpYHKH UI€ATIbHOM HECKUMAEMOW KUJIKOCTH,
JUISL CTPYUKH BSI3KOM HEC)KMMAEMOM SKMIKOCTH.

3.6. YpaBuenus PeitHonb/ca ycpeTHEHHO - yCTAHOBHUBILETOCS
TypOYJIEHTHOTO JABMKEHHS HEC)KMMAEMOU KHUIKOCTH

3.7. OCHOBHBIE TUTIOTE3bI O TYPOYJIECHTHBIX HAPSKCHUSIX JKUAIKOCTH.

3.8 HuddepennmanbHple ypaBHEHHUS ABIKSHHS C YUYETOM BSI3KUX CHIT
(ypaBHenus HaBbe-Ctokca). Y CiloBUSI OTHO3HAYHOCTH.

3.9 IlepBbIif 3aKOH TEPMOAMHAMUKHU. Y paBHEHUE SHEPTHU.

3.10. O01ue nonoKeHus 0 NepeHoce TerJa TeIIONPOBOAHOCTHIO U
KOHBEKIIHEN.

3.11 TenmnonpoBOAHOCTH, TEIUIOOTAAYA U TeIuIonepeaaya. Termiooomen
u3nydeHueM. Y paBHeHue sHepruu. Kpaesrie ycioBusi.

3.12 TennonmpoBOAHOCTh MPH CTAIIMOHAPHOM M HECTAIIHOHAPHOM PEXKUME.
3.13 TloctanoBka 3agaun 00 ONpeIeIeHUH MO TEMIIepaTyp B TEIe,
MOTPYKEHHOM B HEMOABIKHYIO M IBIDKYIIYIOCS CPey.

Paznen Neq., Teopml HOI{OﬁI/IH B MEXaHHUKE CIVIOIIHBIX CPE€I U TCPMOAUHAMUKE. HccaenoBanue

Te4YeHH .

Tema Ned4. TlogoOume | 4.1. AHanm3 pa3MepHOCTEH B MEXaHHKE CIDIONIHBIX cpell. MeTo
THJPOMEXaHHUUYECKUX 00OOIIEHHBIX T€PEMEHHBIX.

nponeccoB.  IlomoOue | 4.2 OCHOBHBIE MOHATHS U ONIPEACITICHUS TEOPHH TIOA00USI.

B adpoauHamuke U | 4.3. Kputepuu rujpoMexaHuuecKoro nogoous.

TEPMOJMHAMUKE. 4.4. Ilpusenenue quddepeHIaIbHbIX YpaBHEHUH ABHXKEHUSI JKUJAKOCTH K

0e3pa3zMepHOMY BUY.

4.5. TeopeMsl Teopuu og00usl.

4.6. Ananu3 pazmepHocteil. Metos bykunrema.

4.7. Ananu3 pazmeprocteit. Meron Pernes.

4.8. Teopus mogo0us B adpoAMHAMUKE M TEPMOJAUHAMUKE.

4.9. Kpurepuu, XapakTepH3yIOIIHe YCIOBHS OOTEKaHUSI.

4.10. 3amaya o MOJENTUPOBAaHUM OOTEKAHUS TENA B adPOIMHAMHUYECKUX
YCTaHOBKaX.

4.11. DKxcriepUMEeHTAIbHOE HCCIIEA0BAaHNE TEILUIONEPEaayH.




Q
=4

Tema No5.
OpHoMepHbIE TEYEHUS
BSI3KOM HEC)KUMaeMOM
YKUJKOCTHU u
JIBYMEPHBIC (TJIOCKHE)
TCUCHHUS  MACATBHOM
HEC)KNMaeMoi
JKUIKOCTH.

5.1. OpHOMEpHas: MOJIENb PeaIbHOTO NOTOKA. [1aBHO n3MeHstoIIEeecs
JBIDKEHUE

5.2. DHepreTuyecKas ¥ reoMeTpudecKasi HHTepIpeTaIys ypaBHEHHUS
bepnynu.

5.3. IIpupona moteps sHEeprum (Hamopa). OOmIHe HOPMYIBI IS
BBIUMCIICHUS IOTEPH HAIOPA.

5.4. JlamuHapHOE T€YEHHE KUAKOCTH B KPYIIIbIX TpyOax. HauanbHbiid
Y4acCTOK JJAMUHAPHOTO TEUEHUS

5.5. TypOyneHTHOE IBMKEHHUE KUIKOCTH B KPYTJIBIX TpyOax

5.6. OnpITHBIE AaHHBIE 0 KOA(DPHUITMEHTE THAPABIMYECKOTO TPCHHUS.
MecTHBIE THAPABINICCKHAE COMTPOTHBIICHHUSL.

5.7. 3aBuCHUMOCTh KO3 PUITMEHTA MECTHBIX COMPOTUBIICHUIA OT KPUTEPHUS
Pelinonbaca.

5.8. McreueHne HecKUMAEMO KUAKOCTH U3 OTBEPCTHI U Yepe3 HacaKu
[IPH MIOCTOSIHHOM U TIEPEMEHHOM Harope.

5.9. I'uapaBnuueckuii ynap B Tpyoax. Omucanue nporecca. OCHOBHBIC
pacdeTHbIC ypaBHCHUS THIPABIMYECKOTO yaapa B TpyOax.

5.10. [TocTaHoBKa ABYMEPHOM MMIPOAMHAMUYECKOM 3a1a4u.
Cyneprio3uniys TeUeHUH.

5.11. IIpocTeiiiue MI0CKKUE MOTEHIUATbHbBIE TEUSHHS HEC)KMMaEeMOU
WJICATBHOM KUJIKOCTH.

5.12. be3uupkyasiroHHOE 00TeKaHue Kpyraoro nuiauHapa. [lapamgoke
JI” AnambGepa-Diinepa.

5.13. HupkynauuonHoe odTekanue kpyriaoro mumHapa. Teopema H.E.
JKykosckoro.

Tema Ne 6
OnHOMEpHBIE TEUECHHS
CKMMAEMOTO rasa.

6.1. HekoTopbie TepMOIUHAMHYCCKIE COOTHOIICHUSI.
6.2. YpaBuenus bepHymu 11t aquadaTHuecKOro TeUeHUs UACAIbHOTO
ra3za. CKOpoCTh pacpOCTpaHEHUsI MAJIbIX BO3MYIIEHUH B Ta3e.

6.3. [TapameTpsl 3aTOPMOKEHHOTO Ta3a, KPUTUYECKAs! CKOPOCTb,

yucina M u A. 3osHTponnyeckue Gopmysibl.

6.4. OmHOMEpHOE CTAIlMOHAPHOE JBIKEHHE Ta3a 1o Tpyoe

IIEPEMEHHOr0 CeUeHMsl. Y paBHEHUE [ IoroHno.

6.5. Mcreuenne rasa yepe3 cyxaroriee coruio. @opmyna CeH-Benana-
Bannens.

6.6. Comuto JlaBais u pexXxuMBbI €ro paboTHI.

6.7. IIpsaMoii ckauoK YIUIOTHEHMs. Y paBHEHHE yJIapHOH aualaTsl

6.9. l3MeHeHne mapaMeTpoB ra3a mpy Mepexoie ero uepe3 MpsiMoi CKavoK
YILUIOTHEHMS

Paznen Ned., A3p0IlI/IHaMI/IHECKI/Ie H TEPMOAMHAMHUYECCKUEC HAI'PY3KHA HA OﬁbeKTbI,

NMOrPpaHUYHbIN CJIOH.
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Tema Ne7.
I'mapoaunamMuyeckuit
[OIPaHUYHBIN CJIOW U
MOIPaHUYHBIN CIIOH B
ra3oBOW JTMHAMUKE.

7.1. OcHoBHBIE (pr3MYECKUE IPEACTABICHHUS O TOTPAHUYHOM CIIO€.
CoBpeMeHHBbIE IOHATHS O CTPYKTYpe TypOyJIEHTHOIO MOTPAHUYHOTO CIIOS.
7.2 TonuuHa NOTPAaHUYHOTO CJI0S U TOJIIIMHA BhITeCHEHUsI. OCHOBHBIE
MIOJIOKEHUSI TEOPUU TOHKOT'O CABUIOBOIO CJIOSL M METOIbI pELLICHUs
YPaBHEHU B YACTHBIX MPOU3BOTHBIX.

7.3. Iuddepennmanpapie ypaBHeHus [Ipanaris. 1y JaMUHAPHOTO
MOTPAaHUYHOTO CIIOSL.

WHTerpanbHble COOTHOIIEHHS JJ1s1 IOIPAHUYHOTO CIIOS.

7.5 YnpolieHue ypaBHEHUH TBUXKEHHS BSA3KOU Cpeibl B IPUOIMKEHUT
MOIPAaHUYHOTO CIIOSL.

7.6. Ilepexon TaMHUHAPHOTO OIPAHUYHOTO CJIOSI B TYPOYJIEHTHBIMH.
Crpykrypa TypOyJIeHTHOTO OIPAHUYHOTO CIIOS.

7.7 YpaBHEHHS TUHAMHUKH BS3KOH cpelbl B popMme Pelinonbaca.

7.8 TypOyneHTHOCTh U OCpETHEHHE TAPAMETPOB CPEbl B TYPOYIECHTHBIX
TEUCHUSX.

7.9 3aMbIkaHue ypaBHEHUN TYpOYJIEHTHOTO JIBUYKECHHSL.

7.8. IlorpaHn4HbIi CII0M Ha UCKPUBJIEHHBIX OBEPXHOCTSX.

7.9 BnustHue mpoA0IbHOTO TPAAMEHTA AaBJICHUS U OTPBIB IIOTPAHUIHOTO
CJIOSL.

7.10 IllepoxoBarocTh TOBEPXHOCTH M €€ BIMSHUE Ha TMEPEexXol K
TypOyJeHTHOM (opMe TeUeHHs U Ha CONPOTUBIICHHE TPEHHUSI.

7.11 CoBpeMeHHbIE OHATHUS O JOMYCTUMOH IIEPOXOBATOCTH TOBEPXHOCTU
KpbLIa U (Pro3esspka caMoJiera.

7.12 HccnenoBaHus TEIIONEpEIayy METOIAMH TEOPHH TIOTPAHUIHOTO
CJIOSL.

Tema Ne8.
ABpOIMHAMUYECKUE U
TEPMOJIMHAMUYECKUE
Harpy3KH,
JIENCTBYIOLIINE
oOTeKaemble
MMOBEPXHOCTH u
BJIEMEHTHI
KOHCTPYKLUN
00TEeKaeMbIX Tl

Ha

8.1 PesympTHpYIOIIEE CUIOBOE U TEIUIOBOE BO3/ICIHCTBIE IIOTOKA Ha
o0TekaeMoe Tello.

8.2 AbnpoarHaMHYECKHE XapaKTEPHUCTHKH TEJ BPALLICHUS U IIOCKHUX
noBepxHocTeil. CKOPOCTHAsI M TIOJTYCBSA3aHHASI CHCTEMbI KOOPIUHAT.

8.3 Cocrapisronye aspoaMHAMUYECKON CHIIBI X a3POTUHAMHYECKOTO
MOMEHTA.

84 Cnaraemple cuiabl  JJOOOBOTO  CONPOTHBICHUS:  CONPOTUBIICHHE
JIaBJICHHS Y TPEHHUSI, MHIYKTHBHOE, BOTHOBOE, HHTEP(EepEeHIIMOHHOE.

8.5 CoBpemeHHbIE U MIEPCIICKTUBHBIC HANIPABIICHUS CHIDKEHUS BPEIHOTO
COMPOTHBJICHHSI.

8.6 MeTozp! CHIKEHHSI TETUIOBBIX HArpy30K. TerIooOMeHHBIE armaparsl.
87  Buusnue CKUMaeMOCTH  Cpelbl  Ha  adpOJMHAMHUYCCKUE
XapaKTEPUCTUKH TEL.

8.8 Kpurnueckue pexxuMbl OTOKA.

8.9 Ympasnenne a’poArHAMUYECKUMH CHJIAMHA 1 MOMEHTAaMH.

8.10 IIpobnema Bxona Tena (MmereoputoB) B armochepy. [lapamerpst
tpaekropuu. Popmel Ten. TpaekTopun nageHus.. A3poarHAMUYECKUN

Harpes.
8.11 BnusiHuE adpoIMHAMHYECKOTO HAarpeBa Ha Tejia. MaccoyHoc.




4.3. IlpakTnyeckue (CeMHHAPCKHE) 3aHATHSA
TeMbl MpaKTUYECKUX 3aHATHIA U UX TPYAOEMKOCTh NPUBEICHBI B Ta0UIE 4.
Tabnuma 4 — [pakTrueckue 3aHATUS U UX TPYJOEMKOCTh

N3 Hux 0
No DopMmbl T i} 3 . N
TeMbl mpakTUYECKUX pyAoem MPAKTAYECKOU |paszaena
/ . NPaKTHYECKUX | KoCTb, (Yac)
o/ 3aHATUHI Ny > HOJITOTOBKH, IUCIU-
3arsiTHH (4ac) TIUHBI
Cemectp 6

1 | Anammz nemxenus xxuakor  [[Ipakrmdaeckue 1 2 Tema
YacTHUIIbI. Y CKOpEHHUE BAHSTHS, Ne2
SKAIKOU YaCTUIILI B PYIITIOBbIE
MIepeMeHHbIX Diiepa.

MUCKYCCUH
Teopema Komu —
I'enbmromsua.
BuxpeBoe nBmkeHue. [TpakTHueckue
OCHOBHbIE XapaKTEPUCTHKM  BaHSITHSI,
nosis BUxpeu. Lupkyssauus PYIIIIOBEIE
ckopoctu. Teopema Ctokca

MMCKYCCUH
YpaBHEHHUE CILTOMIHOCTH [TpakTyeckue
(HEepa3pbIBHOCTH) B BAHSTHS,
muddepeHIraIbHON 1 pyIIOBbIE
THIIPABINIECKOM (hopMax.

MUCKYCCUH
Hupkymsiiust CKOPOCTH.
Teopema Crokca.

2 | O0oOIIeHHas TUIIOTE3a [TpakTryeckue 1 1 Tema
HbroToHa o cBs3U MEXIY BAHATUS, Ne3
HaTPSDKEHUSMU U FpYTITOBbIe
CKOPOCTSIMU Ae(opmaruii.

P Aeopman MUCKYCCUH
Huddepennmanpabie [TpakTryeckue
YpaBHCHUA ABUKCHUA BAHATHSA,
BSI3KOH XKHIKOCTH FpyIIOBEIE
(ypaBuenus Hagmse -

ITMCKYCCUH
Croxkca). Ycnosus
OJTHO3HAYHOCTH.

3 | Knaccuduxkanms Pemenue 1 1 Tema

TpyOOIPOBOIOB. CUTYaLlMOHHBIX Nod 5
=1

IloctanoBka 3agauu. Pacuer | 3ama

TpyOONPOBOJIOB AJIS ra30B

MIPU MaJIBIX U OOJIBIINX

nepenagax JaBJICHUS.

Pacuer npocroro 3aHATus o

TpyOOMpPOBO/Ia MOCTOSTHHOTO | MOJICIIMPOBAHU

JTUaMeTpa. 10 peabHbIX

[locnenoBatenbHOE U yCIIOBUH,

napajuieJIbHOE COIMHEHUE | UTPOBOE

TpyO.

4 | PacueT 1aMHUHApHOTO U [TpakTryeckue 1 2 Tema
TypOyJIEHTHOTO BAHSITUSI, Ne6,7
MOTPaHUYHOTO CJIOS Ha pyTIIOBbIE
TUIACTHHE

MMCKYCCUH
[Tonysmnupuueckue [TpakTyeckue
MOJXOBI K pacuery BAHSTHS,

11



COTIPOTHUBJICHUS TPCHHUS B
TypOYJICHTHBIX
MTOTPAHUYHBIX CIIOSIX.

PYTIIOBBIC
IMUCKyCCUU

[Tpumeps! peacTaBieHUs B
KOHEYHO-Pa3HOCTHOM BH/IE
YpaBHEHUI THIPOAMHAMUKA
U TETJIONPOBOIHOCTH:
oTIpenieieHre TeMIepaTyphl
CTEHKH U TEIJIOBOTO ITOTOKA
B CTEHKY

[MpakTHueckue
BaHATHS,
pYMIOBBIE
IMICcKyccuu

Bcero:

4.4 JIabopaTopHbIe 3aHATHSI

Tembl 1aG0paTOPHBIX 3aHATHI U UX TPYAOEMKOCTb IIPUBEACHBI B TA0IHULIE S.

Tabnuma 5 — JIabopaTopHbIe 3aHATUS U UX TPYTOEMKOCTh

No

/a

HaumenoBanue 1abopaTopHbIX padoT

Tpynoem-
KOCTB,
(gac)

3 Hux

MPaKTUYECKOM

MHOJTOTOBKH,
(dac)

Ne paznena
TUCIUILITN
HBI

Cemectp 6

I/I3MepeHI/Ie napamMeTpoB BO3YyIIHOI'O
IIOTOKa.

MogenupoBanue padboTsl MEMOpaHbI
TEH30METPUYECKUX JaTYMKOB JIaBICHUS B
cpene MATLAB

MO,Z[GJ'II/IpOBaHI/Ie IIOTpaHUYHOI'0O CJIOA Ha
BHYTPEHHHUX IIOBEPXHOCTSIX TPyOOIIpOBO/Ia B
cpene Solidworks Flow Simulation.

MoaenvpoBaHue napaMeTpoB NOTOKOB
MHKpOKBapTaJIOB BBICOTHBIX 3,[[8.HI/II71 B cpez[e
Solidworks Flow Simulation

Bcero:

4.5.

Kypcosoe npoexkrnpoBanue (padora)

VY4eOHBIM MJIAHOM HE NMPETyCMOTPEHO

4.6.

CamocrosiTesqibHast paboTa 00y4aroIuXxcst

Buasl camocTosTeabHOM pa60TLI " €€ TPYAOCMKOCTD INPUBCACHLI B TaGJ’II/II_IC 6.

Tabnua 6 Buasl caMoCTOATENbHOM paOOThI U €€ TPYA0EMKOCTh

quctumnasl (TO)

. Bcero, | Cemectp 6,
Buj caMocTosITeTbHOM PabOThI
yac yac
1 2 3
H3y4eHne TEOPETUUECKOr0 MaTepuana
Y1 p P 109 109

Kypcosoe npoexktuposanue (KI1, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)
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Brimonaenue pedepara (P)

[ToaroToBka K TEKyIIeMy KOHTPOJIO 10 10
ycneBaeMocTH (TKY)

Homamuee 3aganue (/13)

KonTposnbsabie paboThl 3a09HUKOB (KP3)

(1A)

HOI[FOTOBKa K HpOMe)KyTOLIHOI\/'I arTreCcranuu

Bcero: 119 119
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5. IlepeyeHb y4eOHO-MeTOAUYECKOTO O0ecriedeH s 1JIsl CAMOCTOSITEIbHOM

padoTbI 00y4aKIIMXCH M0 JUCHUILIMHE (MOTYJII0)
yqe6HO'MeTO,I[I/I‘leCKI/Ie MaTCpUuaJIbl IJIA CaMOCTOATEILHOM pa6OTBI O6yanOHlHXC$I YKa3aHbl B II.II. 6-

11.

6.1. OcHoBHasi iuTEepaTypa

[Tepeyenb OCHOBHO¥ JTUTEpaTypHl IPUBEAEH B Tabmuie 7.
Tabnuua 7 — IlepeueHb OCHOBHOM JIUTEPATYPBI

[udp

bubnurorpaduueckas ccouika / URL agpec

Komuuectso
9K3EMILISIPOB B
OoubIHoTEKE
(xpome
ANEKTPOHHBIX
9K3EMILISIPOB)

DBC «Znaniumy

I'maporaszoauHamuka: yued. mocobue / A.A. KymnuHoB. — M. :
NHOPA-M, 2018. — 336 c¢. — (Beicmee o0pa3zoBanue:
bakamaBpuar).

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

DBC «Znaniumy

ObC «Jlaup»

I'maporasognnamuka (C 3J€MEHTaMH TIPOLIECCOB U aIIapaToB)
[DnexTponHbIit pecype] : yued. mocobue / AJL Jlyke [u ap.]. —
OnextpoH. naH. — Camapa : ACU CamI'TY, 2015. — 430 c. —
Pesxxum nocryma: https://e.lanbook.com/book/73869. — 3aru. ¢
JKpaHa

BC «Jlaap»

ObC «Jlaup»

Npanosa, 11.B. COopHUK 3a/1a4 1O THAPOTa30AMHAMUKE: Y4eOHOe
mocodue aiisg CTyneHToB HampaeieHwid moarotoBku 280700.62
Texnocdepnas OezomacHocte u 151000.62 TexHomornueckue
MalluHbl W 00Opy/noBaHUE [DJIEKTPOHHBIH pecypc| yue0.
nocodue — DnekTpoH. AaH. — Cankt-IlerepOypr : CIIOIJITY,

ObC «JIlaup»

2013. — 109 c. — Pexum JocTyna:
https://e.lanbook.com/book/45737. — 3ari. ¢ sxpana
14-3 AdpomexaHHKa  JIeTaTelbHbIX amnmaparoB:  MeToJudeckue | 6+3
A 99 yKa3aHus K BBIIOJIHEHMIO 1abopaTopHbIX padot. A.Jl. lopodees,
N.C. 3erxna, I'.C. Kynpsierie u np. , AI1-6 TAAITI, 1993, - 92
629.7 JleratenbHble —anmapaTbl: JlabopaTopHblii  mpaktukym. B.IL | 80
J52 Bbokoras, A.Jl. Hopodees, N.C. 3erxna u np. C-116 I'YAII, 2009

r, 47 cTp

6.2.  [lomosHUTeJbHas JUTEpaTypa

[lepeueHb TONOIHUTENBHOM TUTEPATYPHI IPUBEACH B TaOIUIE 8.
Tabnuna 8 — [lepeyeHp 1OMOTHUTENBLHON JIUTEPATYPHI



http://znanium.com/bookread2.php?book=918073
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Mudp

bubnmmorpaduueckas ceouika/ URL agpec

Konnuectso
9K3EMILISIPOB B
oubIMoTeKe
(kpome
AIIEKTPOHHBIX
AK3EMILISIPOB)

OBbC «Jlaup»

l'uppaBnuka u  ruzgpaBauueckue  Mamusbel.  JlaGopaTopHblit
NPaKTUKYM [DJEKTpOHHBIN pecypc] y4ed. mocobue / H.T.
KoxeBnukoBa [u ap.]. — DnekrpoH. naH. — Cankr-IlerepOypr :
Jlanp, 2016. — 352 ¢. — Pexum gocryma:
https://e.lanbook.com/book/76272. — 3aru. ¢ sxpaHa.

ObC «JIaHb»

629.7(CY AII)

241

DKCTepUMEHTAILHOE MOJIETTUPOBaHUE B a’pOIMHAMUKE:
naboparopusiii npaktukym / C. B. Borocnosckuii, A. J1. Jlopodees,
N. C. 3erkga u gp. ; C.-Iletepd. roc. yH-T a’3pOKOCM.
[Tpudopoctpoenus. yued. u3a. - CII16.: U3a-o I'YAII, 2001. 47 c.:
TabI1., rpad.

25+44
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7. IlepeyeHb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKAIUOHHOM CETH

HMHTEPHET, Heo0X0qUMBIX JJIS1 OCBOECHHUS JUCIUIIMHDI
[lepeuens pecypcos undopmarronHo-TenekommyHukarronHoi cetu MHTEPHET, Heo6xo1umbIx

JUTsl OCBOSHUS TUCHUTLIIMHBI IPUBEIEH B Tadsmiie 9.
Tabmuma 9 — [lepedens pecypcoB HHGOPMAITMOHHO-TEIICKOMMYHUKAITMOHHON CETH
MHTEPHET, HeoOX0aUMBIX 11 OCBOCHHUS TUCIMUILINHEI

URL ampec HaunmenoBanue

www.minstroyrf.ru

xo3siicTBY (I"oceTpoit)

@enepanbHOE areHTCTBO 110 CTPOUTENIBCTBY U KWIHIHO-KOMMYHAJIBHOMY

www.mchs.gov.ru

oenctBuit (MUC Poccun)

MunuctepcerBo Poccuiickoit denepanuu 1o jaeaam rpak1aHCKOH 000pOHBI,
Ype3BbIYAHBIM CUTYAIUSIM U JTMKBUIAIUH ITOCIEACTBUN CTUXUIMHBIX

Www.gosnadzor.ru

Hagzopy (Pocrexnamzop).

denepanbHO CITY>KOBI 110 KOJIOTHUECKOMY, TEXHOJIOTHYECKOMY U aTOMHOMY

magbvt.ru

MH(pOPMAaILIMOHHBIH KypHa

«be3onacHocTh B TexHOChEpe» Beepoccuiickuii HaydHO — METOIUYECKHI

8. Hepeqenb I/IH(l)OpMa]_[I/IOHHLIX TCXHOJ]OI‘Hﬁ, HCIIOJIb3YEMBIX IIPHA
OCYyIE€CTBJICHUMN Oﬁpa3OBaTeJILHOI‘O nmpomecca 1mo IMCumIJanHe

8.1. IlepeyeHb MPOrpaMMHOI0 00ecneYeHHst

HepequL HCIIOJIB3YEMOT'O IIPOTPaMMHOI'O obecIieueHus IMpCACTAaBJICH B Ta6n1/1ue 10.

Tab6muna 10 — IlepedeHp nporpaMMHOTO 00eCIICUCHUS

Ne i/t

HaunmenoBanune

SOLIDWORKS FLOW SIMULATION Dassauls Systems Solidworks corp

MATLAB; Simulink; Simscape Fluids

8.2. Ilepeyenb HH(POPMALHOHHO-CIIPABOYHBIX CHCTEM
[Tepeuenp ncnonb3yeMbIX HH(POPMAIIMOHHO-CITPABOYHBIX CUCTEM IpecTaBiieH B Tabymie 11.

Tabmuna 11 — [epeuerr HHGOOPMAIIMOHHO-CIIPABOYHBIX CHCTEM

Ne n/nt HanmeHnoBanue
He npenycmoTrpeno
9. MarepuajbHO-TeXHUYecKasi 0a3a, He00OXoAMMAast 1JI51 OCYLECTBJICHUSA
00pa3oBaTeJILHOI0 NMpoIecca Mo TUCIHHUIIIHHE
CocraB MaTepuaabHO-TeXHUYECKON 0a3bl MpejicTaBiieH B Tabmuie 12.
Tabnuna 12 — CoctaB MaTepuaibHO-TEXHUYECKOMN 0a3bl
Howmep aynuropun
Ne n/mn HanmeHnoBaHue cocTaBHOW 4acTH MaTe€pUaIbHO-TEXHUUECKOW 0a3bl (pu
HEOOXOUMOCTH)
1 JlexunonHast ayautopust 13-04
2 Crienpanu3upoBaHHas «A>poJMHaMHYecKas 1abopaTopus» 51-08
3 MexdaxynbpTeTckas 1adopaTtopusi «ABHALMOHHBIE TIPUOOPHI» 52-10



http://www.minstroyrf.ru/
http://www.mchs.gov.ru/
http://www.gosnadzor.ru/

10. dOHJ OLIEHOYHBIX CPEACTB /JIsl IPOBeIeHUs] MPOMEKYTOYHOM aTTeCTAIUM

00y4YaroIIUXCsl MO JUCIUTIIINHE

10.1. CocraB (hoHIa OLIEHOYHBIX CPEACTB MpPUBEICH B TabauIe 13
Tabnuma 13 - CoctaB (poH/Ia OLIECHOYHBIX CPEACTB VIS IPOMEKYTOUHOM

arrTccTainuu
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Bua npoMexxyTouHoi# aTTecTanuu

IIpumepHBIil nepedeHb OLEHOYHBIX
CPEICTB

DK3aMeH

Crcok BOIIPOCOB K 3K3aMCHY.

10.2. TlepeueHb KOMIIETCHIN, OTHOCSIIUXCS K JUCIUIUIMHE, M 3TaIbl UX (OpMUpPOBaHHUS B
IpoIecce OCBOSHHS 00pa30BaTEIbHOM MTPOrpaMMBbI ITPUBECHBI B Ta0uie 14.

Tabmuua 14 — IlepeyeHb KOMIETEHIIUN ¢ YKa3aHUEM 3TaIoB UX (hOPMHUPOBAHUS B
IIPOLIECCE OCBOEHMS 00pa30BaTEIbHON TPOrPAMMBI.

Howmep cemectpa

Otanbl GOpMUPOBAHUS KOMIIETEHLIUHN 1O
JMCLUIUIMHAM/TIpAaKTUKaM B npouecce ocsoeHust OI1

OIIK-4 «crmocoOHOCTh MpOIaraHaupPOBaTh IENH U 3a1a4u o0ecrieueHus: 0€30MacHOCTH YeIoBeKa 1

OKPYKaroIIen CpeIbl»

6 I'maporazognHammka
7 Teopust ropeHus 1 B3pbiBa
8 VYnpasienue TexaHocepHoil 6e30MacHOCTHIO

[1IK-10 «crocoOHOCTh MCMOIB30BaTh 3HAHWE OPTaHU3AMOHHBIX OCHOB 0E€30MAaCHOCTH Pa3TUYHBIX
IIPOU3BOJICTBEHHBIX MIPOLIECCOB B UYPE3BBIYANHBIX CUTYALUAX»

5 [TpombITTIeHHAS YKOJIOTUS

6 I'maporasoguHamMuKa

6 [TpombITTIeHHAS YKOJIOTUS

8 [TpoekTupoBaHUE CUCTEM KOHTPOJISI BUIETa30BbIX BEIOPOCOB

8 [Ipou3BosacTBEeHHAss  MpakTHKa  HAy4HO-HCCIIEAO0BATENbCKas
pabota

10 I"'eonHpOpMaIIMOHHBIE CUCTEMBI U TEXHOJIOTHU

10 [IpoexTHpoBaHWe  CHCTEM  KOHTPOJSI M yIPaBICHUS

BOJOOYHUCTKON

[IK-16 «cmocoOHOCTh aHaTM3UPOBATh MEXaHU3Mbl BO3JIEHCTBUS OMNACHOCTEM Ha YelOBEKa,
OTIpeNieNATh XapaKTep B3aMMOJEHCTBHs OpraHM3Ma YelloBeKa C OMACHOCTSIMM CpeAbl OOUTaHMS C
YUeTOM CHGHI/I(i)I/IKI/I MEXaHHu3Ma TOKCHYECKOI'O I[GI\/JICTBI/ISI BPCAHBIX BEIICCTB, JSHCPICTUYCCKOTO
BO3EHUCTBUSI U KOMOMHUPOBAHHOTO JICHCTBHS BPEIHBIX (PAKTOPOBY

1

duzuka

DKo0orusg

duzuka

XUMHUS

duzuka

XUMHS

XUMUSA

CraTtucTuueckue METO/bI B YIpaBJICHUU CJIO’)KHBIMH
TCXHUYCCKUMH CUCTEMaMU

['mpporazonnHamuka

TCOPI/IH TOpCHUS U B3PhIBA

0 |[NIO| O [ARWWINN|F-

[IpousBojcTBEHHAsT  MpakTUKa  HAYYHO-UCCIEI0BATEIbCKAS
paborta

[EEN
o

HpOI/I3BOIICTBCHHaSI NpCAAUITIIIOMHAs NpakTUKa
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10.3. B kadecTBe KpUTEPHEB OLICHKH YPOBHS C(HOPMHUPOBAHHOCTH (OCBOEHUS) Y O0yUaIOIIUXCS
KOMITETEHITUI TIPUMEHSIETCS IIKajla MOAYJIbHO—PEHUTHHIOBOW CHCTEMBbl YHUBepcHuTeTa. B Tabnwmie
15 mnpencraBiena 100—6amnmbhHas u  4-OamnbHas IIKambl [ OHEHKH  C(HOPMHPOBAHHOCTH
KOMITETCHIIUH.

Tabmuna 15 —Kpurepuu orieHkr ypoBHS ¢hOPMUPOBAHHOCTH KOMITETEHITH

O1ieHKa KOMIIETEHIIMH
100- .
4-GarbHas XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA
OayuTbHAasI
IKasia
nIKaia
- oOyyarouuiicss ray0OKO M BCECTOPOHHE YCBOWJI IPOTPaMMHBIN
MaTepual;
- YBEPEHHO, JIOTUYHO, II0CJIEI0BATEIBHO U TPAMOTHO €0 U3JIaraeT;
- ONMpasACh HA 3HAHMS OCHOBHOW M JONOJHUTEIBHOH JIUTEpaTyphl,
85<K<100 COTIARO» o cho0 MIPUBSA3BIBAET YCBOCHHBIE HAYYHBIE MTOJIOKEHUS C IPAKTUYECKON
(GAUTCHOY | estTenbHOCTDIO HaIPaBJICHUS;
- yMeni0 00OCHOBBIBACT U APTYMEHTHPYET BBIABUTAEMbIC UM UICH;
- JeJaeT BEIBOIBI U 0000IIEHH;
- cBOOOJIHO BIIAICET CUCTEMON CHEIMAIM3UPOBAHHBIX MOHSATHH.
- o0yyarouuiicss TBEpI0 YCBOWII MPOTpaMMHBINA MaTepual, TPaMOTHO U
[0 CYLIECTBY U3Jaraer ero, ONHPasCh Ha 3HAHUS OCHOBHOM
JIUTEpaTyphl;
- HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEN;
70<K<84 (XOPOLLIO» = _ YBSI3bIBAET YCBOEHHBIE 3HAaHUS C IPAKTUYECKOM JEATEIbHOCTBIO
(GAHTCHO» HaIlpaBJICHUS;
- ApryMEHTHUPYET HayUYHbIE MOJ0KECHHUS;
- JieJaeT BEIBOIBI K 0000IIEHH;
- BJIAJICET CUCTEMOMN CHEUAIN3UPOBAHHBIX MOHATHUH.
- oOyyaromuiicss yCBOWJI TOJIbKO OCHOBHOM NPOrpaMMHBIN MaTepual,
[0 CYHIECTBY H3JIaraeT €ro, ONnupasicChb Ha 3HAHUS TOJBKO OCHOBHOM
JIUTEpaTyphl;
«y/IOBJIETBO- | - JIOMYCKAeT HECYIIECTBEHHbIC OIIUOKN 1 HETOYHOCTH;
55 <K< 69 PUTCIIBHOY - UCHBITBIBAECT 3aTPyJHEHHs B IPAKTUYECKOM NPUMEHEHUM 3HAHWUMI
«3aYTEHO» | HAINpaBJICHMUS,
- ¢1a00 apryMeHTHPYET Hay4Hble OJOXKEHHUS;
- 3aTpyAHseTCs B (OPMYJIMPOBAHUH BBHIBOJIOB U 0000IEHHIA;
- YaCTUYHO BJIAJICET CUCTEMOM CIENUATN3UPOBAHHBIX TOHSATHH.
- oOyuvaromuiics HE YCBOWJI 3HAYUTEIbHOM 4YacTH MPOrpaMMHOIO
MaTepuana,
(HEYJIOBJIETBO | -  JIOYCKaeT CYLIECTBEHHble OLIMOKM W  HETOYHOCTH  IpH
K<s54 PUTENBHO» | PACCMOTPEHUU NIPOOJIEM B KOHKPETHOM HalpaBiIeHUH;
«HE 3aUTE€HO» | - UCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM IPUMEHEHUN 3HAHUK;
- HE MOKET apryMEHTHUPOBATH HAyUHBIE MTOJIOKECHHUS;
- He (OPMYJIUPYET BBIBOJIOB U 0000IIEHUIA.
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10.4. TumnoBbie KOHTPOIBHBIC 3aJJAHUS WA WHBIC MATCPUAITBI:
1. Bompocs! (3aaaun) ist sk3ameHa (tabmnuia 16)

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

Ne /it [Tepedens BompocoB (3a1a4) 1S IK3aMeHa

1 I'unore3sa cromHocTH cpenbl. [TonsTre xuakon yactuipl. OObeMHbBIE CBOKWCTBA
KHUJIKOCTEN U Ta30B.

2 Cubl, AeHCTBYIOLIUE B )KUAKOCTH. [IoBepXHOCTHOE HATSKEHHE.

3 Hanpsokenust B MOKOSILEWCS  KUAKOCTH M HalpsDKEHHS  TOBEPXHOCTHBIX — CHJL.
[TnoTHOCTH MaccoBbIX cuil. ['MapocTaTHuecKoe AaBlieHUe

4 Juddepennmanbapie ypaBHeHHS Disiepa A7 MOKOSAMICHCS KHUIKOCTH

3) WuterpupoBanue nudpepeHunanbHpX ypapHeHuid Jitnepa. OcHOBHas Gpopmyra
THJIPOCTATUKU

6 Kunemarnueckue 31neMeHThl IBUKEHU. [[Ba METOa ONIMCAHUS ABUKEHUS HKUJIKOM
YaCTHULbI

7 AHanu3 IBW>KEHUS XKUAKON yactulibl. Teopema Ko - ['enbmrosibiia

8 Hupkymnsiuusa ckopoctu. Teopema CTokca

9 O6006menHas runore3a HproToHa 0 CBA3HM MEXAY HAMPSDKEHUSIMUA U CKOPOCTSMU
nedopmaruii.

10 Juddepennmanbabie YpaBHEHUS IBUKESHUS UICATBHOM XUAKOCTH (Diiepa).

11 VYpaBHeHUs IBUKEHUS KUIKOCTU B hopme ['pomeko — Jlamba.

12 WuTerpainbl ypaBHeHUH Dilsiepa Ui MOTEHIIMAIBHOIO U YCTAaHOBUBIIETOCS BUXPEBOTO
JIBIDKEHUS

13 VYpaBuenue bepHyum LIl CTpyHKH HI€aTbHON HECKUMAEMOM KUIKOCTH, IS CTPYHKH
BSI3KOM HEC)KMMAEMOM KHUJAKOCTH.

14 VYpaBuenus Pelinonbaca yCpeJHEHHO - YCTaHOBHUBILIETOCS TYPOYJISHTHOTO ABHKEHUS
HEC)KUMAEMOM YKUJIKOCTU

15 JuddepeHnmanbabie ypaBHEHHS ABHKCHUS C YUETOM Bs3KHUX cuil (ypaBHeHHs HaBbe-
Crokca). YcinoBust 0THO3HAYHOCTH.

16 IlepBblil 3aKOH TEPMOJANHAMUKY. Y PABHEHUE YHEPTUH

17 TermnonpoBOIHOCTh, TEMIOOTJaua M TeIUionepenada.  [ermiooOMeH  H3IIydYeHHUEM.

18 IToctanoBKa 3a1aun 00 onpeieNeHNH N0l TEMIIEPATYp B Telle, MOTPY>KEHHOM B

19 AHanmu3 pa3MepHOCTEl B MEXaHHKE CIUIONHBIX cpel. Meros 0000IIEHHbBIX

20 OCHOBHbIE MTOHSTHS U OIpeieNeHus Teopuu noaoous. [Ipusenenue
T pepeHINaIbHbIX YPABHEHUH IBUKEHUS KHUJIKOCTH K O€3pa3MEpHOMY BUJLY.

21 Teopemsl Teopuu MogoousL.

22 Amnanus pazmepHocreil. Meton bykunrema.

23 Ananus pazmepHocteil. Meton Penes.

24 Teopus mogodus B asponuHaMuke U TepMoanHaMuke. Kpurepuu, xapakrepuzyronme
YCJIOBHS OOTEKaHUSI.

25 3amaya 0 MOAEIMPOBAHUM OOTEKaHHS Tella B a9pOJMHAMHUECKIX YCTaHOBKAaX

26 OHepreTuyeckasl 1 TeOMETPUUECKasi HHTEPIIpETalus ypaBHEHNs1 bepHyu.

27 [Ipupona noreps 3uepruu (Hanopa). OOuIre hopMyIbl AJs BEIUUCIEHUS TOTEPD
Harfopa.

28 JlaMuHapHOE TeYeHHUEe KUJIKOCTH B KPYIJbIX TpyOax. TypOyneHTHOe ABHKEeHHE
XKHUJIKOCTH B KPYIJIBIX TPyOax

29 OnpITHBIE JaHHbIE O KOdQQuIMEHTe  TMIPAaBIMYECKOro  TpeHus.  MecTHbIe
THJIPABIMYECKUE COPOTUBIIEHHS M UX 3aBUCUMOCTB OT KpuTepus PeliHonbpaca

30 Hcredenne HEC)KMMAEMO )KUIKOCTH U3 OTBEPCTUI U Yepe3 HACAIKU ITPU TOCTOSTHHOM
U IEPEMEHHOM HaIope.

31 I'mapasnuueckuii ynap B Tpyoax. Onucanue nporecca. OCHOBHbIE pacueTHbIE

yYpaBHEHUS THAPABIMUYECKOT0 yapa B TpyOax
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32 [TocTanoBKa IBYMEpPHOU r'MaApoIMHaAMHUECKOM 3a1aun. Cyneprno3uiys TeYeHUH.

33 BesmupkynsaironHoe odTekanue kpyraoro muuaapa. [apanoke I’ Anambepa-Diinepa.

34 HupkynsauuonHoe o0Tekanne kpyrioro muwmnHApa. Teopema H.E. XXykosckoro.

35 VYpaBuenus bepuymnu 1ia aguadatndeckoro TeueHus uaeansHoro raza. CKopocTh
pacrpocTpaHeHHsl MaJIbIX BOMYILEHUI B rase.

36 [TapameTpsl 3aTOPMOKEHHOTO Ta3a, KPUTUYECKAs! CKOPOCTh,
yrcna M u A. U303uTponuueckue GopMyIsl

37 OmHOMEpHOE CTallMOHAPHOE JBMKEHHUE rasa mo Tpyoe
MIepeMEHHOro ceueHusl. Y paBHeHue [ toronuo.

38 Hcteuenue raza yepes cyxatoiiee corio. @opmyna Cen-Benana-Banuens.

39 Comuto JlaBans U peKUMBI €T0 PabOTHI.

40 [IpsiMoii cKa4OK YIUIOTHEHHS. Y paBHEHHE yJapHOH aauadaTsl

41 N3meneHne napaMeTpoB rasa npu Nepexoie ero yepe3 NpsMoi CKauoK YIUIOTHEHUS

42 OcHoBHbIE ~ (U3MYECKHE  TIPEACTaBICHWS O TOrpaHMYHOM  cioe. TonmuHa
IIOTPAHUYHOIO CJI0S ¥ TOJILLHA BHITECHEHMUSL.

43 OCHOBHBIE ITOJIOKEHHSI TEOPUH TOHKOTO CIBUTOBOTO CJIOSI U METO/Ibl PELICHUS
yYpaBHEHHI B YACTHBIX MPOU3BOIHBIX

44 Huddepennmanbusie ypaBaeHus [Ipanatis st JTaMUHAPHOTO MOTPAHUYHOTO CIIOSI.

45 WHTerpasibHble COOTHOIIEHUS /111 HIOIPAHUYHOTO CJIOS. YIIPOIIEHUE YPaBHEHUIN
JIBYKEHUS BSI3KOM cpejibl B IPUOIMKEHUH TOTPAHUYHOTO CIIOS.

46 [lepexon  nIaMMHApHOrO  IOIPAHUYHOTO cios B TypOynenTHbli. CTpykTypa
TypOYJIEHTHOTO TOTPAHUYHOTO CIIOS.

47 YpaBHeHUs TUHAMUKH BS3KOM cpenibl B hopme PeitHomnbaca.

48 TypOyneHTHOCTh U OCpeIHEHUE MTapaMeTPOB CPEbl B TYPOYIECHTHBIX TCUCHUSIX.
3aMblKaHUE ypaBHEHUHN TypOyJIE€HTHOIO JBUKECHUS.

49 ITorpaHu4HbIi CI10M HAa HCKPUBJIEHHBIX MOBEPXHOCTSX. BiausHue npo1oapHOro
rpajiie€HTa JaBJIEHUS U OTPBIB TOTPAHUYHOTO CIIOA.

50 [ITepoxoBaTOCTh MOBEPXHOCTH U €€ BIUSHUE HA TIEPEX0/1 K TypOyJIeHTHOU popme
TEYEHHUs U Ha COMPOTUBIICHUE TPEHUS.

o1 WccnenoBanus temionepeaays METO1aMi TEOPUU MTOTPAHUYHOTO CIIOA.

52 Cucrembl KOOPIMHAT B a3pOJIMHAMMKE U JUHAMUKE MOJIETa.
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2. Bompocs! (3amgaun) mist 3aueta / muddepeHiimpoBanHoro 3auera (tadmuma 17)
Ta6nuua 17 — Bonpocs! (3agaun) ais 3aueta / nudd. 3adera

Ne i/t

Iepeuens BompocoB (3amaq) st 3aueta / audhepeHInpPOBaHHOIO 3aUeTa

VY4eOHbIM MIIaHOM HE NMPETyCMOTPEHO

3. Tembl 1 3a1aHKE JJ1s BBIMIOJTHEHHSI KyPCOBOM pabOThI / BBIMOIHEHHS KyPCOBOT'O MPOEKTA
(Tabmura 18)
Ta6nuua 18 — [TpumepHbIit epedeHb TeM IS BHITOJIHEHUST KyPCOBOM pabOThI / BBITOJTHEHUS

KypCOBOTO TIPOEKTa

No i/t

[IprMepHbIi IepeYeHb TEM ISl BHITIOJIHEHUS] KYPCOBOM paboThI / BBIOIHEHUS
KyPCOBOTO IIPOEKTa

Y4eOHBIM TJIAHOM HE TPEyCMOTPEHO

4. Bonpochl /171 IPOBEICHUSI TPOMEKYTOYHON aTTeCTAllUK PU TecTHpoBaHuK (Tadiuia 19)

Tabmuna 19 — [TpumepHsbIii epedeHb BOIPOCOB IS TECTOB

Noe i/t

IIpumepHBIii epedeHb BOIIPOCOB I TECTOB

V4eOHBIM IIAHOM HE npeayCMOTPCHO
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5. KoHTposbHbIC U MPaKTHUECKHUE 3a1a4n / 3a1aHus o auciuiinHe (Tadmuia 20)

Ta6nuna 20 — [TpumepHbIii IepedeHb KOHTPOIBHBIX U MPAKTHUYECKUX
3a7a4 / 3amaHuAm

No /it IIpumepHBIi TepedeHs KOHTPOIBHBIX M IPAKTHYECKHUX 3a1a4 / 3a1aHuii

PesynpTHpytoniee CUI0BOE U TEMJIOBOE BO3AEHCTBIE IOTOKA HA 00TEKaeMOe TEJIO.
AsponmHaMHYECKUE XapaKTEPUCTUKHU TEJI BPAIICHHS U TUIOCKUX TTOBEPXHOCTEH.
CocTaBsromue a3poANHaAMHYECKON CHIIBI U a9POJMHAMUYECKOTO MOMEHTA.
Crnaraemble CHIIbI TI00OBOI'O COITPOTHBIIEHUS: COIIPOTUBIICHHUE AABJICHUSI U TPEHUS,
MeTo/1p! CHUKEHUS TETJIOBBIX HAarpy3o0K. TermiooOMeHHbIe armnaparsl.

Bnustane C)KMUMaeMOCTH Cpefibl Ha QIPOMHAMUYECKIE  XapPAKTEPUCTHKH
YnpasieHrue a3poJUHAMUYCCKIMU CUJIAMU 1 MOMEHTaMHU.
[lpobnema  Bxoma Tena (METECOPUTORB) B atMocdepy:  mapameTphl

10.5. Meroauyeckue MaTepHalbl, ONPEACIAIONMIAE TPOICAYPhl  OIEHUBAHWS 3HAHUM,
YMEHUH, HABBIKOB M / WM OMBITA JCATEILHOCTH, XapaKTEPU3YIOMIMX dTarbl (HOPMUPOBAHHS
KoMIrieTeHImil, coaepxarcss B llonoxkenusx «O TekylleM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEKYTOUHOM artectanuu cTyfaeHtoB ['YAIL, oOywarommxcs Mo HporpaMmaM BBICIIETO
oOpazoBanus» U «O MOIYIbHO- PEUTHHTOBOM CHCTEME OIICHKM KadyecTBa y4eOHOU padOThI
cTyneHToB B I'YAID.

11. MeToau4eckue yKa3aHUs 1 00YyYAIOIIMXCH 110 0CBOCHHIO

JUCHHUIUIMHBI Llenbio npenogaBaHusi AUCHMIUIMHBL SBJSIETCS MONYyYEHHE CTYIEHTaMH
KOMITETCHIIM B 00JIACTAX TPO(ECCHOHANBHON JIESITENbHOCTH, CBS3aHHBIX C
obecrieueHuEM 0€30MacHOCTH 4YEJIOBEKa B COBPEMEHHOM MHDE,
¢dopmupoBaHueM KOM(OPTHOM M Oe30macHOM Ui KU3HM U JICSITENbHOCTH  YeloBeKa
TeXHOC(EpBI, MUHUMM3ALMIO TEXHOIEHHOIO  BO3JCHCTBUS  Ha
OKpPYKaIOIIYI0 Cpely, COXpPaHEHHWE >KU3HM U 3J0pOBbSl YEIOBEKa 3a CUeT
UCIIOJIb30BaHUSA

COBPEMEHHBIX TEXHUUECKUX CPEICTB, METOJOB KOHTPOJISI ¥ IPOTHO3UPOBAHHS.

JlucuuiuiiHa — paccMaTpuUBaeT  KpPYr  BONPOCOB, CBA3aHHBIX C  TEXHOT€HHBIMHU
BO3/ICHCTBUSAMU THIAPO - W Ta30BbIX (TEKyYMX KOHTHHYAIbHBIX ) Cpeld M TOTOKOB Ha
O00BEKThl MHQPPACTPYKTYpbl Cpeapl OOWTaHMS; BKJIIOYAs Ta30JMHAMHKY U a3pOJIMHAMUKY
KBapTaJIOB  3/1aHUM, BO3JCHCTBUAMU TEXHHYECKHX OOBEKTOB, BKIIOYas JI€TaTeJIbHbIC
anmapaTbl, Ha cpeay OOMTaHMS M OpPraHU3M 4YeloBeKa, MOCPEJCTBOM Ta30AMHAMHYECKUX U
aKyCTMYECKUX BO3ACHCTBUH; ¢ (aKTopaMM pHUCKAa THAPOTEXHUYECKUX COOPYKEHHH, WU
THJIPABIMYECKUX  KOHCTPYKIMM s O€30MacHOCTH 4EelIOBEKa, a TakKkKe KOHTPOJIEM
[apaMeTpoB Ta30BbIX M THAPABIMYECKUX Cpell IMOCPEACTBOM MPUOOPOB, paboTa KOTOPHIX
OCHOBaHa Ha (PU3NYECKUX MPUHIMIIAX THIPOra30AMHAMUKH.

Mertoauyeckune ykazaHus sl O0Oy4alOIIMXCSl MO OCBOCHHMI0 JIEKIIMOHHOIO MaTepHaJia
OcHOBHOE Ha3HAYCHHE JICKIIMOHHOTO MaTepHayia — JIOTHYECKH CTPOMHOE, CHCTEMHOE, TIIYOOKOE H SICHOE
U3NI0KEeHUe yueOHoro MaTepuana. HasHaueHne COBPEMEHHOM JIEKIIMU B paMKaX TUCIUIUIMHEI HE B TOM,
YTOOBI TTOTYYUTh BCIO HH(OPMAITHIO TIO TEME, @ B OCBOSHUHU (PyHIaMEHTaIbHBIX MPOOJIeM JUCITUTIIMHBI,
METOJIOB HAYYHOTO TMO3HAHMS, HOBEHIIINX MOCTHKEHUI HaydHOU MBICIU. B ydeOHOM mporiecce JeKIus
BBITIOJIHSIET METOJOJOTUYECKYI0, OpraHU3aMOHHYI0 U HHPOpManuoHHYI GyHKIuH. Jleknus
packpblBaeT TOHSATUWMHBIN ammapaT KOHKPETHOH o0iacTu 3HaHusA, €€ mpoOiembl, JaeT IeIbHOoe
MIPEICTABJICHHUE O JUCITUTUIMHE, TOKA3bIBAET B3AMMOCBS3b C IPYTUMHU JUCITUTIIINHAMH.

[IiragupyeMble pe3YyIbTAThI IIPH OCBOEHUH 00YYAIOIIMMCS JEKIIMOHHOI0 MaTepHaa.

— TIOJIy4eHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHWH, YPOBEHb KOTOPBIX
ONPEAENSAETCA LIEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHON TEME;

— TIOJy4YyeHHE OMbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBaATEIEM;



24
— pa3BuTHE NPOdeCcCHOHATHHO—AEIOBBIX KayeCcTB, JIIOOBU K MPEIMETY U CaMOCTOSTEIILHOTO
TBOPYECKOTO MBIIICHUS.

— TOSIBJICHHWE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO JIsi CAMOCTOSITEIILHON paOoTHI;

— MOJIydYeHUE 3HAHUW O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKHM M TEXHHKU U O MPOTHO3E MX
pa3BUTHS HA OIVKANIIINE TOJIBI;

—  HAYYHUTCS METOJUYECKH 00pabaThiBaTh MaTepuall (BBIACISATH IIABHBIC MBICIIN U TMOJIOXKEHUS,
MPUXOJUTH K KOHKPETHBIM BBIBOJIaM, IIOBTOPATH UX B PA3IUYHBIX (DOPMYIHPOBKAX);

— MOJY4YCHHEC TOYHOI'O TIOHUMAHUA BCCX HCO6XOI[I/IMBIX TCPMHUHOB U MTOHSTHH.

JIexuMOHHBIN MaTepuas MOXKET COINPOBOXKIAATHCSA IEMOHCTpaLUed CIai0B U MCIOJIb30BaHUEM
pa3aToOyHOro Marepuaja NpU MPOBEICHUM KOPOTKUX JUCKYCCHMM 00 OCOOEHHOCTSAX NPUMEHEHHS
OTZEJIbHBIX TEMATHUK 10 TACLUILIAHE.

CTpyKTypa npeocraBieHus JEeKIIMOHHOI0 MaTepuana:

- Begedenue: ycTaHaBIUBAaeTCAd CBS3b TEMbl C MPOWUJICHHBIM MAaTEPUAIIOM, OINPEACISIOTCS
LeNd, 3aa4u JIeKIHU, (opMmyiupyercs 1uiaH Jiekinud. Popmymupyrores mpobiemsl. [Ipemmaraercs
CIIUCOK HMH(OPMALMOHHBIX HWCTOYHHKOB I10 PA3IMYHBIM B3IJISAM Ha TPOOJIEMATHKY JICKIUH.
JlexTop moimkeH OBITh KPaTOK M BbIpa3uTeneH. Ha BBeeHre oTBoAUTCS 5—8 MUHYT.

- OcHosHoe codepocaHue: OTPAXKAIOTCS  KIIOYEBBIE HIeH, Teopus Bompoca. Ilo
BO3MOXKHOCTH H3JIAraloTCsl pa3iMyHble TOYKU 3pPEHHSA. BBICIYIIMBAIOTCA CYXACHUS CTYIEHTOB.
Crynentam mpemiaraercsi CGOPMYIUPOBATH  BBIBOJBI  IOCIE  KAXKAOH JOTMYECKOW  YaCTH.
[IpencraBnsitoTcss  OIGHOYHBIE CyXAeHUs Jekrtopa. I[IpemonmaBatens dopmynupyeTr pesrome,
MIOJTBEPIKAAIOTCS MM OTIPOBEPTAIOTCS KIIFOYEBHIE UEH, BEICKa3aHHBIC B HAUAJIE JICKITHH.

- 3axnouenue: nenaroTcs 0OOOIICHUS W BBIBOABI B LIEJNOM IO Teme. Mnmer mpesenTanms
OyIymiero JIEKIIMOHHOTO Marepuaia. lIpermonmaBarens onpeaenseT HampaBlIeHHS CaMOCTOSITEIBHON
paboThI CTYyIEHTOB/

BapuanTsl uTeHus IeKuuu:

1. VerHoe »scce mpeamnonaraer MNpoQPEecCHOHAIbHOE B TEOPETUYECKOM M METOIHMYECKOM
TUTaHEe W3JI0KEHHE KOHKPETHOro Bormpoca. Ho 3TO CHeKTakibh OIHOTO aKkTepa, ayAuTOpHs B JydIeM
cllyyae BOBJIEUEHA BO «BHYTPEHHMH JMaior» ¢ ImpenojaBaresneM. Takas JIEKIMs HpeACTaBiser
co0OM TPOMYKT, CO3/MaHHBI OJHMM TOJBKO TIperojaBaTeieM, a CTYACHTaM OCTaeTcs poJib
MACCUBHBIX CIIyLIaTeNeH.

2. YCTHOE »cce-auajor C OpraHM3aluei B3anMOJEHCTBUS TpErnojaBaTelsi CO CTYICHTaMH,
KOTOpbIE NPUBJIEKAIOTCA K padoTe MOCPEICTBOM HCIOJIB30BAHUS MPUEMOB CKPBITOIO U OTKPBITOTO
JAajora.

3. Jlexkuusi ¢ UCIONB30BAaHMEM TIIOCTAaHOBKM W pEIICHHs MpoOiemMbl. Takas JIeKIHs
HauMHAETCS C BONpOCA, MapajoKca, 3arajJkd, BO30YXJAIOMMM HWHTEpec CTyaeHToB. OTBeT, Kak
NPaBWJIO, oOmpenenseTcs K KOHIy 3aHsAThs. CTyoeHThl TpeaiaraloT COOCTBEHHBIC BapHaHTHI
pereHust mpobiembl. Ecaum KOHCEHCYC HE JIOCTHTraeTcsi, IMpernojaBaTelib JaeT Oonblini 00beM
uHpOpMaIMK, HaBoxsAllyro uMHpopManmoo. Kak mpaBuso, OOJNBIIMHCTBO CTYAEHTOB JOTAJbIBAETCS O
KOHEYHOM pe3ysbTaTe elle /0 MpOBO3IJIAlleHUs ero npenopasateneM. llocne ¢opmynupoBaHus
npoOieMaTUKd OCHOBHBIE HJIEM CTYAEHTOB 3allMCHIBAIOTCA Ha Jocke. OHHM CHCTEMaTHU3UPYIOTCS
OIpeIeTICHHBIM 00pa3oM, CTPYKTYpHpYIOTCS. B 3akiroueHMM JeKIMH OKOHYAaTeJbHbIE BBIBOJIBI,
pa3paboTaHHbIe HAa OCHOBE UIeH CTYJICHTOB, 3alICHIBAETCS Ha JIOCKE.

VY ci10BUS TEKIIMOHHOTO OOIIEHUS:

*  TIpenBapuTeNbHAS ~ CaMOCTOSITEIbHAS MOJrOTOBKA  CTYJACHTOB IO  3ajadam,
cOpMyITHPOBAHHBIM Ha MPEIBIAYIIEM 3aHATHH IO PEICTOSIIEH TeMaTuKe ;

* cBOOOTHOE ¥ OTKPBITOE 00CYKJIEHHE MaTepHaa;

4. Jlekuus ¢ TpoLeaypod may3 MpearosiaraeT yepeoBaHue MUHH-JIEKLIUN ¢ 00CYKICHUSMH.
Kaxneie 20 mMuHYT OcBemaeTcsi BakHas mpobiema, 3areM 5-10 muHYT OoHa oOCykmaercsi. MOHO
CHayajla OOCYyIUTh B MajbIX TpyINax, a 3aTeéM MPHUITIaCUTh KOTrO-TO BBICKAa3aTh CBOE€ MHEHHE OT
rpynmbl. Beren 3a 00cyxeHreM ciemnyeT enie 0Ha MAUKPOJICKITHSL.
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6. Jlekuus-aucnyT, KOHTpOJIMpyemasl TNpernojaBareieM. AYAWTOpHUS ACTUTCS HA TPYIIIbL:
CTOPOHHHMKOB JAaHHOM KOHLIEHIIMH, OMIO3UINIO U apOUTPoB. CTYIEHTHI /1e1al0T CBOM BBIOOP M y4yaTcs
OTCTamBaTh CBOIO TOUKY 3peHwus. [IpenomaBaTens opranu3yeT ae0aThl U KOPPEKTUPYET OOCYKICHUE,
B KOHIIE 3aHSTHUS MPEAJIaracT CBOE BUACHUE MPOOIEMbI U TOJIBOJIUT UTOTH.

BBI60p BapuaHTa JICKIUKU OIIPEACIISACTCA O6paSOBaTeJ'IBHBIMI/I HeJsIMA WM HMHAWBUAYAJIBHBIM
CTHUJICM IIPCTIOAaBaTCIIA.

Metoauyeckne yKkazaHus AJisl 00y4aIOUIMXCS M0 MPOXO0XKICHUI0 NPAKTHYECKUX 3aHATHI
(eciu npedycmompeno yueoHvimM naaHoM no OAHHOU OUCYUNTIUHE)

IIpakTyeckoe 3aHATHE SIBIAETCS OJHOW M3 OCHOBHBIX (hOpM opraHu3anuu y4eGHOro mpolecca,
3aKJIIOYAIOIIEHCS B BBINOJIHEHMM OOYYaIOUIMMUCS I10J PYKOBOJCTBOM IIpenojaBaTelss KOMILUIEKca
y4eOHBIX 3a/JlaHUil C IEeJIbI0 YCBOEHHUS HAyYHO-TEOPETUYECKUX OCHOB Y4YeOHOM JAMCLUILIUHBI,
pUOOpPETEHUSI YMEHUIN U HABBIKOB, OIbITa TBOPUECKOMN JAESITEIbHOCTH.

Lesbto MpaKkTHUECKOrO 3aHATHUSA I 00yUaroIIerocs sABIseTCs MPUBUTHE 00yUarOIEeMCsl yMEHU
Y HaBBIKOB NPAKTUYECKON JESATENbHOCTH 110 U3y4aeMON AUCLMILIUHE.

[Inanupyemble pe3yabTaThbl IPH OCBOEHUH 00yUarOIIeMcsl IPAaKTUYECKUX 3aHITH:

— 3aKpeluieHue, yriayOseHue, paclIMpeHue U AeTaau3alus 3HaHUM IpyU PelIeHUH KOHKPETHBIX
3a/1ay;

— pa3BUTHE IO3HABATEJIbHBIX CIIOCOOHOCTEH, CaMOCTOSATEIBHOCTU MBIIIJICHUS, TBOPYECKOMH
AKTUBHOCTH;

— OBJIQJICHME HOBBIMM METOJAAMHM U METOJMKAMM H3Y4YEHHS] KOHKPETHOH y4eOHOI
JUCLUIINHBL,

— BBIPpAaOOTKA CIIOCOOHOCTH JIOTUYECKOTO OCMBICICHUS MOIYYEHHBIX 3HAHUM IS BBIIIOJIHEHUS
3aaH1I;

— oOecrieyeHHe PpALMOHAIBHOIO COYETaHHMs KOJUIGKTUBHOM M MHIMBHIYaJIbHOH (opMm
o0OyueHusl.

DyHKINUH MPAKTUYECKUX 3aHATHH:

— TIO3HaBaTeJIbHAs;

— Ppa3BUBaroLIas;

—  BOCIIMTATENIbHAs.

Ilo xapakTepy BBINOJHSAEMBIX OOYyJarOIIUMCS 3aJaHMM 1O TNPaKTHUECKUM  3aHATUSAM
MOJIpa3essaioTCs Ha:

— O3HAaKOMMWTEJbHBIE, TPOBOJMMBIE C LEJNBIO 3aKPEIUIEHUS W KOHKPETU3ALHUHU H3Y4YEHHOTO
TEOPETUYECKOr0 MaTepraa;

— aHaJIWTUYECKHE, CTaBsIUME CBOEH IeNbI0 TMONy4YeHHE HOBOM MH(OpMAIlMM Ha OCHOBE
(opManTu30BaHHBIX METO/IOB;

— TBOpYECKHE, CBSI3aHHbIE C I[IOJIy4YEeHHEM HOBOM HH(POpPMALUU IMYTEM CaMOCTOSITENILHO
BbIOpaHHBIX MMOJXO0/0B K PEIIECHHUIO 3a]1a4.

@opMBI  OpraHM3allud  MPAKTUYECKUX 3aHATUN  ONPENENAIOTCS B COOTBETCTBUU  CO
cnenupuYecKUMH OCOOEHHOCTSIMM y4eOHOM AMCHMIUIMHBI U 1enasiMu  oOyueHus. OHH MOTYT
IIPOBOAUTHCS

— B HMHTEpPaKTUBHON (opme (pelieHre CUTYallMOHHBIX 3a]lad, 3aHATUS 10 MOJECIUPOBAHUIO
peasbHBIX YCJIOBUM, JIE€IOBBIE UTPbI, UTPOBOE NMPOEKTUPOBAHUE, UMUTAIIOHHBIE 3aHSATHUS, BbIC3THBIC
3aHATUS B OpraHu3aluu (MpeAnpusThs), AesoBas ydyeOHas Wrpa, pojieBask Mrpa, MCUXOJOTHYECKHUI
TPEHHHT, KeiiC, MO3rOBOH IITYPM, FPYIIOBbIC JUCKYCCHH);

— B HE UHTEPAKTUBHOH (opMme (BBIOTHEHNE YIIPa)KHEHHH, PEIlIeHne TUITOBBIX 3a/1a4, PElIeHne
CUTYallMOHHBIX 33J1a4 U IPYToe).

Metoauka mpoBeeHHs MPAKTUYECKOTO 3aHATHS MOXKET OBITh Pa3IMUHOM, IPU 3TOM Ba’KHO JIOCTHKEHUE
oO11el ey TUCIMITITHHEI
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TpeOoBaHus K NPOBeACHUIO NPAKTHYECKUX 3aHATHI

Jl1s IpOXOXKIACHUS Kypca IPAKTUYECKUX 3aHATUN CTYIEHT JTOJKEH:

- 03HAKOMMTHCS C IUIAHOM MPOBEACHUS KaKIO0T0 3aHATHU,

- Iepesl KaX/IbIM 3aHATHEM M3y4aTh TEOPETUUYECKUN MaTepuall, HeOOXOIUMBIN Ul BBIIOIHEHUS
NPEAYCMOTPEHHBIX TUIAHOM 3aJlaHHUi, aHAJIM3UPOBATh HCCIeIyeMble IPOOIEMbl U TOTOBUTH BOIPOCHI
10 TEME 3aHATHS,

- B YCTaHOBJICHHBIE CPOKH BBIIOJHAT MHAWBUAYAIbHBIE IPAKTUYECKUE 3aJaHNU U y4aCTBOBATh
B JMICKYCCHUSX U KOJUIEKTUBHOM PELIECHUH ITIOCTABJICHHBIX 3a/1a4,

- CI€I0BaTh XO4Y YIPABIIEMOM JUCKYCCUU U YKA3aHUAM IIPEIOAaBaTels.

Metoauyeckue YKazanus AJisd oﬁyqamnmxcﬂ MO0 MPOXOKIACHUTIO ﬂaﬁopaTopHHX paﬁoT

B xozxe BbimonHeHus 1a0oOpaTOPHBIX pabOT OOydarolIUKCS TOJKEH YriayOuTh U 3aKpEmnHTh
3HaHUS, NMPAKTHYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOW METOJMKOW M TEXHUKOM SKCIIEPUMEHTA B
COOTBETCTBUU C KBATH(PHUKAIIMOHHON XapaKTepUCTHKOIN oOyuaromierocs. BrimonHeHne n1abopaTOpHBIX
paboT  COCTOMT M3 JKCIEPUMEHTAIbHO-MPAKTUYECKON, PpACYCTHO-aHATUTUYECKON dYacTe u
KOHTPOJIBHBIX MEPOIPUSATUH.

BoinonHenue 1abopaTopHBIX pabOT 00y4aroIMMCsl SIBJISIETCS HEOTHEMIIEMOM YacThIO0 M3Y4YEHHUS
TUCIUIUIMHBI, OMpelensieMold Yy4eOHbIM IJIAHOM, U OTHOCHTCA K CpPEICTBaM, OOECHEUHUBAIOIIUM
pelIeHNE CIEAYIOIINX OCHOBHBIX 3ajau y 00y4aroIierocs:

— TpuoOpeTeHHe HaBBIKOB HCCIEIOBAaHUS MPOIECCOB, SBICHUH U OOBEKTOB, M3y4aeMbIX B
paMKax JaHHOM AMCLUIUIMHBL

— 3aKpCIICHHUEC, pa3BUTUC U JCTaIN3alHsd TCOPETUUCCKUX 3HaHI/II71, MMOJIYYCHHBIX Ha JICKIUAX,
— IIOJIy4YCHHC HOBOH I/IH(I)OpMaI_[I/II/I 110 H3y‘~la€M0ﬁ JUCHUIIIINHE,

— TpHOOpeTeHHE HABBIKOB CAMOCTOSATENBHOM paboThl € J1a0OpaTOpHBIM OOOPYAOBAaHHEM WU
npudopamu.

3aganue U TpeOOBAHUSA K NMPOBEIEHMIO J1a00PaTOPHBIX padoT

[lepen BeIOIHEHHEM J1a0OPATOPHON PaOOTHI CTYJEHTHI JOJKHBL: a)

03HAKOMHUTHCS C COZIEpPIKaHUEM PabOThI;

0) M3yuuTb TEOpPETUYECKUIl Marepuasl, HEOOXOAWMBIH Ui MpOBeIeHUs JabopaTOpPHOI
paboThI;

B) TUIATENbHO MpopaboTaTh METOAMKY HpPOBEIEHHS pabOThl M  H3YUUTh CXEMY
AKCIEPUMEHTAJIbHON YCTaHOBKH;

I) [pPOM3BECTH  HEOOXOAMMBIE  TpEABAPUTENbHBIE  PAacyeThl,  COCTaBUTb  CXEMBI
SKCHEPUMEHTAIbHOIO HCCIEOBaHUA U CPOpPMHpOBATH TaOJMMIBI IS 3alUCH  PE3yJbTaTOB
HKCIIEPUMEHTOB U BBIYMCIICHHN C OTNpeieIeHNeM MOAJISKAIIEro TabIull U CKa3yeMoro, ¢ JIOTHYECKUM
(hopMHUpPOBaHHUEM MOCIIEIOBATEIILHOCTEN SKCIIEPUMEHTAIBHBIX JTaHHBIX.

CryneHThl, SBUBIIMECS HA 3aHATUS HE MOJTOTOBJICHHBIMH, K BBITIOJIHEHHIO J1aOOpaTOpHON
paboTHI HE JTOMTYCKAIOTCS.

Kaxayio paboTy BBINOJMHAIOT Opurazoil CTYAEHTOB B cocTaBe 3-5 4eroBeK. B mporecce
OKCHEpUMEHTa KaXIbld 4jeH Opurajabl BBINOJHSET ONpeIeSieHHble OOS3aHHOCTU:  CHATHUE
MOKA3aHUM M3MEPUTENbHBIX MPUOOPOB, (HUKCHPOBAHWE HM3MEPEHHBIX JAHHBIX B MOATOTOBIEHHBIX
3apaHee TabIMIaX, YIIpaBJIEHUE TyCKOPETYIUPYIOIIEH anmnaparypoil u ap.

OTtuer 0 mponenaHHOM paboTe COCTABISETCS KaXIbIM CTyAEHTOM. Tpebyemoe cojepikaHue
oTyeTa (HEOOXOJUMbIE CXeMbl, TaOJIHIbl U TpadUKHU) yKa3aHO B METOJWYECKOM OIMCAHUU KaXKAOH
paGotel. ['paduku CHATBIX M PACCUMTAHHBIX 3aBUCHMOCTEH IKeJIaTelbHO BbIYEPUMBATH Ha
MWUIMMETPOBOM Oymare 1O KOOPJIMHATHBIM OCAM C COOTBETCTBYIOIIMMHU JICICHUSIMH U
obo3HaueHusMu. [locrne HaHeceHMs Touek rpaduka UX COCOUHSAIOT IUIABHOM KPHUBOM € yueTom
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BO3MOXHOI'O «pa36poca» TOYCK BBHUAY HUX HETOYHOI'O CHATHUA BO BPEMSA IPOBCACHUA SKCIICPUMCHTA

WJIU TIOTPEITHOCTH pacyeTa.

Kpome Toro, cTyaeHT NpUBOIUT pe3yNbTaThl pa3pabOTKU Ha YpPOBHE HCCIENOBAHUS OJHOTO
13 BOIIPOCOB IO 3aJaHMI0 IpenojaBareis. B KOHIE oTdeTa 3amuchlBalOTCS KpPAaTKUE BBIBOJBI 110
MpoAETaHHON paloTe, NaeTcsi CpaBHUTENIbHAS OICHKA IOJYYEHHBIX MPAKTHUYECKUX pPe3ylIbTaTOB C
TEOPETUYECKUMHU CBEACHUSMU.

JlaGopatopHass paboTa 3acuMTBHIBAETCS, €CIM CTYJICHT MPaBWIBHO OTBETHJI HAa BOIPOCHI
NpenoiaBaTessi, MOCBSIICHHBIC 3HAHUIO YCTPOMCTBA M NPUHIUIY paOOThl YCTAaHOBKH, a TaKKe
MOHUMAHUIO (U3UYECKUX MPOLECCOB, OOBACHSIOMMX TMOTYYE€HHbIE MPAKTUYECKUE Pe3yJbTaThl MPHU
NpOBEICHNUU 3KcriepuMenTa. CTYAEeHT NOJDKEH YMETh OOBSICHUTH MOPSAOK JACHCTBUH, HEOOXOIMMBIX
JUISL BBITIOJTHEHUS JIFOOOTO SKCIIEpUMEHTA B JIaOOpaTopHOii padoTe.

[lepen HawagoM pabOTBl CTYAEHTHI OO0S3aHBI HW3YyYUTh HWHCTPYKIHIO IO TEXHHKE
0e30macHOCTH ISl paboTaroKX B JIAOOPATOPUU M PACIMCATHCS O MPOXOXKIEHUH HHCTPYKTa)Xa B
CHELIMAIIBHOM XKypHAJI€.

Crtpykrypa u ¢gopma otyera o JabopaTopHoii padore

TpeboBanus k opme oT4eTa 0 JIA0OPaTOPHOM pabOTE OIpeIeIeHbI CTaHIapTaMU
VYuusepcutera: http://guap.ru/guap/standart/titl_main.shtml/

Crpykrypa oTuera:

1) Cxema 1abOpaTOPHON YCTaHOBKH.

2) TlacriopTHBIE TaHHBIEC HCCIISIYEMOM MAIIMHBI UM IPUOOPOB.

3) Tabnuirsl ¢ pacYETHHIMH U OIBITHBIMH JTAHHBIMH.

4) OCHOBHBIE PaCUETHBIC (POPMYIIBI.

5) AJropUTMBI CrIIQKUBAHUS, alllIPOKCUMAIINN SKCIICPUMEHTAIbHBIX JaHHbBIX, FpaduKu
UCCIIEyeMbIX 3aBHCUMOCTEH.

6) TpakTOBKa MOJYYCHHBIX PE3yJIbTATOB M KPATKHE BBIBOJIBI IO padoTe.

TpeboBanus k oopmiieHHIO 0TUYETA 0 JJabopaTopHOii padoTe

Otuer odopmiseTcss B COOTBETCTBUM  C TPEOOBAHMSAMU K U3JIOKCHUIO TEKCTa U
oopmieHHO padoT ClieayeT BBITOJIHATE B COOTBETCTBUU ¢ TpeboBanusimu ['OCT 7.32 —2001.

http://guap.ru/guap/standart/prav_main.shtmi

MeToanyeckue yKazaHus JJsl 00y4alOMIMXCS M0 MPOXOKIEHUIO CAMOCTOSITEILHOM
padoTbI

B xone BBINONHEHHUS] CaMOCTOSTEIBHON pPa0OTHI, OOYYArOMIMKCS BBIMOJNHSAET pPaboOTy MO
3aJaHUI0 U TIPU METOJAMYECKOM PYKOBOJACTBE MpernojaBaTesisi, HO 0e€3 ero HemnocpelCTBEHHOTO
Y4acTHsL.

Jnst oOywaromuxcst 1Mo 3a04HOil ¢dopMe OOy4eHHs, CaMOCTOsTEIbHas pabdoTa MOMKET
BKJTFOYaTh B €051 KOHTPOJIBHYIO padoTy.

B mporecce BBITIONHEHUS CaMOCTOSATENBHON paboThl, y oOyuaromierocs (GopMHpYyeTCs
1enecoodpa3zHoe TUIaHUPOBaHUE pabOYero BpEMEHH, KOTOPOE IMO3BOJISIET UM Pa3BUBATh YMEHHS U
HAaBBbIKKM B YCBOCHHWH M CHUCTEMATHU3allUU an/I06peTaer,Ix 3HaHI/H71, oOecrieynBaeT BBICOKUH YPOBECHBb
YCIIEBACMOCTHU B MCPUOA O6y‘—IeHI/I${, IMOMOTacT MOJYYUTh HABBIKW ITOBBIIICHHA HpO(i)eCCI/IOHaHI)HOFO
YPOBHSL.

MertoanaecKiuMu MaTepHualiaMH, HaIPABIISFOIAME CaMOCTOSTEILHYIO paboty
00YUaIOITNXCS SBISIFOTCS

- y4eOHO-MEeTOIMYECKUI MaTepral 1Mo JUCIUIUINHE;
- METOJIMYECKHE yKa3aHWs MO BBITOJHEHUIO KOHTPOJIBHBIX PA0OT (7151 00yJaroImxcst 1o
3204HOM (hopme 0OyUeHus).


http://guap.ru/guap/standart/titl_main.shtml/
http://guap.ru/guap/standart/prav_main.shtml
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MeTtoauyeckue yKa3aHuUsl JIsli OO0y4YalOMIUXCH MO TPOXOMKIAECHHUI0 MPOMEKYTOUHOM

arrecTaluu

[MpomexyTounass  arrectanust  OOydarommxcs IIpeycCMaTpuBaeT OLICHUBAHHE
IPOMEXKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB O0y4eHHUs M0 JucuuiuiiHe. OHa BKIIIOYAET B ce0s
DK3aMEH.

Ok3aMeH — (opMa OLIEHKU 3HAHUM, MOJYyYEHHBIX OO0YyYarolMMCcs B IpoLecce W3ydyeHHs Bcei
JUCUUIUTMHBI WM €€ 4YacTH, HaBBIKOB CAMOCTOSATENLHOM PabOTHI, CIIOCOOHOCTH MPUMEHATh MX JUISA
pEIIeHUs] NPAKTUYECKUX 3a7ad. OJK3aMEH, Kak IPABHJIO, IPOBOAUTCS B IEPUOJ IK3aMEHALMOHHON
CECCHUU U 3aBEpPIIACTCS aTTECTALMOHHON OLICHKOU «OTIIMYHOY, «XOPOILIO»,

«yIIOBJIETBOPUTEIILHOY, «HEYJOBIETBOPUTEIBHO.

Cucrema OLEHOK IIpU IIPOBEAECHUU IPOMEXKYTOUHOW aTTECTAllMM OCYIIECTBISAETCS B
cooTBeTcTBUM ¢ TpeboBaHusaMu [lonoxxenuit «O  TeKylleM KOHTpOJIE€  YCIIEBa€MOCTH U
NPOMEXKYTOUHOU arrectaiu  cTyAaeHToB ['YAIL, ofydwarommxcs 1O MporpaMMam — BBICIIETO
oOpazoBaHusa» M «O MOAYJIBHO-PEHTHHIOBOI CHUCTEME OLIEHKHM KauyecTBa yuyeOHON paOoThl CTYJIEHTOB
B ['VAII».



Jluct BHECEHMS M3MEHEHHI B pabouyio MPOTrpaMMy TUCIUILIIHHEL

JaTta BHEeceHUs1 U3MEHEHUI Hata u Ne
. . Iloanuce

U JIOIIOJTHEHUHA. CopepikaHre U3MEHCHHH U MPOTOKOIA

N H.0 3aB.
IToamuck BHECIIETO JIONIOJTHEH U 3aceIaHus .
kadenpoi
M3MEHEHMS Kadeaps
24.06.2021r. Buenpenue npakTuyeckoil moAroTOBKU 23.06.2021r.

B JUCHUILIINHY

Ne 03-06/2021

E.A. ®poioBa
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