MUHUCTEPCTBO HAYKH U BBICIIETO OBPA3OBAHM ST POCCUMCKOU ®EJIEPAITAN
®UIINAJ ®EJEPAJILHOTO F'OCYJIAPCTBEHHOI'O ABTOHOMHOTI'O OBPA3OBATEJILHOT'O YUPEXKJIEHUS BHICHIETO

OBPA30BAHUA

«HanuoHaNbHBIN MCCIEA0BATEILCKUN TEXHOJIOTHYECKUN YHUBEPCUTET

«MUCHUCH»

B I. 'yOkune bearopoackoii o6aactu ('@ HUTY «MUCHUC»)

JOKYMEHT NOANMMCAH
SNEKTPOHHOW NOANWNCLIO

CepTudukat: 01D8A33F62F6FADO0000000C381D0002
Bnapeneu: Koxyxos Anekceit AnekcaHapoBuy
[evictButeneH: ¢ 29.07.2022 go 29.07.2023

pabouas mporpaMmma yTBEpxkKaeHa
perieHrueM Y4EeHOro COBETa

I'd HUTY «MUCHUC»

oT «23» urousg 2023 T.

poToKoia Ne 5

PabGouyas nporpaMmma JUCUMILIHHBI

3akperuieHHas Kadeapa

HaHpaBJ’ICHI/IC IIOATOTOBKH

I'uapaBiauka

Kadeapa ropnoro aeaa

21.05.04 T'opHoe neino

Crienmanuzanus I'opHble MammHbI 1 000pyAOBaHKE
Kpanudukanus T'opHblii HHKeHep (cIenHuaJHuCT)
®opma 00yueHust Ounas
O6mas TpyIoeMKOCTh 43ET
Yacos 1o yueGHOMY IUIaHY 144
B TOM YHCIIE:
ayJMTOPHBIE 3aHATHSA 54
caMoCTosTeNbHAs paboTa 54
9aCcoOB Ha KOHTPOJIb 36
CemecTp(bl) U3yUICHUS 5
PacnpesesieHne 4acoB IHCHUIIMHBI 0 KypcaM
Cemectp 5 Hroro
Bun zagsaruit VII PI1
Jlexiun 18 18 18
IMpakTuyeckue 18 18 18
JlabopaTopHsie 18 18 18

KonrakrtHas pabora

54 54 54

Cam. pabora

54 54 54

Yacel Ha KOHTPOJIb

36 36 36

Uroro:

144 144 144

T'on HaGopa 2023

®DopMbI KOHTPOJISI B CEMECTPE:

9K3aMeH B 5 cemecTpe
KypcoBasi paboTa B 5 cemectpe



IIporpammy coctaBui:

Tepexun Esrennii IletpoBry, JOICHT, K.T.H.
LonxHocme, yu.cm., y4.38 DO noaHocmoo nodnucs

Paboyast mporpamMMa JUCITUILITHHEL
T'uapasnvika

pas3paborana B coorBercTBru ¢ OC BO:

CaMOCTOSTEIBHO YCTaHABIMBAECMbIN 00Pa30BaTEIbHBIN CTAHAAPT BBICIIECIO 00pPa30BaHUs — YPOBEHB
crenyanuTeTa GeaepatbHOr0 TOCYAapCTBEHHOTO aBTOHOMHOTO 00pa30BaTENbHOTO YUPEKACHHS
BBICIIIEro oOpa3oBanus «HarmoHabHBIN HCCIeI0BATENbCKUN TEXHOIOTHUECKAN YHUBEPCUTET
«MHUCHC» no cnermanbHOCTH 21.05.04 TopHoe aeno (mpukas oT «02» anpens 2021 r. Ne 119 o0.B.)

Buinyck 3:
om 2 anpena 2021 2. Ne 119 o.s.

CocraBieHa Ha OCHOBaHHMH yueOHoro iaHa 2023 roaa Habopa:
21.05.04 T'opHoe neno, ['opHble MarmHbI 1 000pYJOBaHKE, YTBEPKAEHHOro YueHbIM coBeToM ['® HUTY
«MHUCHC» 23.06.2023 r., mpoTokom Ne5.

Pabouas mporpamma paccMOTpeHa n 0100peHa Ha 3aceJaHnH Kadeapbl
TOPHOTO Jiena

Haumenosanue Kageopol

ITpoTtokoin ot «08» nrons 2023 r. Ne 6

3am.3aB.kadenpoii I'J] A.A. Kazanues

noonuce H.0. Qamunua

«08» mrons 2023 r.

PykoBoaurens OITOII BO
3am.3aB.kabeapoii ['JI, K.T.H. A.A. Ka3zanies

0NICHOCb, YY.CIN., Y4.36. — NPU HATUYUL noonucey H.0. Pamunus



1. HEJIXN OCBOEHHUS

Heap aucuMnInHbl — GOPMUPOBAHNE YMEHHUI M HABBIKOB, HEOOXOAMMBIX JUI YCBOSHHS Pa3AEioB CHELHATBHBIX
JVCIUIUIHH TOPHOTO MpO(uIIs, B KOTOPBIX M3Y4alOTCA COOTBETCTBYIOLINE TMAPOMEXaHUIECKUE TPOIIECCH TOPHOTO
MPOM3BOJICTBA, TEXHHUYECKHE CPEICTBA MX pealu3allid, METOAbl YNPaBICHUS HMH W TOBBIIICHHS UX
9HEProd(pHeKTUBHOCTU M IKOJIOTUYHOCTH.

3amaun IUCHUTIJIHHBI

1. M3yueHHe OCHOBHBIX 3aKOHOB CTATUKU M KHHEMATHUKU >KUAKOCTEH M Ta30B B NPWIOKEHUU K PELICHUIO
KOHKPETHBIX MH)KEHEPHBIX 3a]au I'MPOCTATUKH U JUHAMHKU PEaJbHBIX (BSI3KHX) JKUAKOCTEH B 00J1aCTSIX TOPHOTO
Jena;

2. [IpunobpereHne HaBBIKOB Pa0OTHI CO CIPABOYHOM JINTEPATYPOH;

3. IIpuoOpeTeHne HaBBIKOB pacyeTa MPOCTHIX M CIOXKHBIX THIPABINYECKHX CETEH, a Tarkke (MIBTPAlMOHHBIX
3aJa4, BCTPEUAIOLINXCS B TOPHOM JIETIE.

2. MECTO B CTPYKTYPE OBPA3OBATEJIBbHOM ITPOTPAMMBbI

Yacte OIIOIT BO (6a30Basi, BapuaTHBHA) | bazoBas

2.1 TpeGoBaHus K NpeIBAPUTEIbHOMN MOATOTOBKE 00YYAIOIINXCS

2.1.1 | HauepTarenpHas reOMETpHs, HH)KEHEPHAS M KOMIBIOTEpHAS rpaduka

2.1.2 dusuka 1

2.1.3 dusnka 2

214 duspuka 3

215 Maremarukal

2.1.6 Maremaruka?2

2.1.7 Maremaruka3

2.1.8 | MetpoJiorusi, CTAaHIAPTHU3ANNS U CEPTUGUKAIIHS

2.1.9 | Teopernueckas MexaHHKa

2.1.10 | TexHONOTHSI KOHCTPYKIIMOHHBIX MaTEpPHUAJIOB

2.1.11 | OcHOBBI TOPHOTO JEja

2.2 Jucouniannsl (Moay/u), npaktuku 1 HUP, 11 KoTOphIX HE06X0AMMO OCBOCHHE TAHHO
AUCHMILUIMHBI KaK NpeallecTBylolee

2.2.1 | T'napaBInvecKue MAITHHBI U THIPOTIPHBO,T

2.2.2 Haze:xHOCTh M IMarHOCTHKA TOPHBIX MAIIMH

2.2.3 Boo1iaMoBoe X03HCTBO

2.2.4 | HayuHo-ucclienoBarenbckas paboTa

2.2.5 | Ilpou3BojcTBEHHAs NMPAKTHKA 10 NOJIYUYSHUIO MPOPECCHOHATBHBIX YMEHHH 1 HABBIKOB - 2

2.2.6 | Ilpon3BojcTBEHHAs NMPAKTHKA 10 OJIYUYSHUIO MPOPECCHOHATBHBIX YMEHHH 1 HABBIKOB - 3

2.2.7 | TIlpon3BojCTBEHHAs MPAKTUKA 110 NOJIYUYSHHIO MPOGeCCHOHAIBHBIX YMEHHH 1 HaBBIKOB - 4

2.2.8 | llpenauiuioMHasi NpaKTHKA JJIs BBIOJIHEHHS BBIMYCKHOMN KBaJH()UKAIIMOHHON paboThl

2.2.9 | 3amurTa BBIIYCKHOW KBaTH(PUKAIIMOHHOW PabOThI, BKJIFOYAs MTOATOTOBKY K MPOIEAYPE 3aIUTE U
NpOLEYPY 3aIIUTHI

3. AHAUKATOPHI ®OPMUPOBAHU S KOMITETEHIIU,
COBMEHIEHHBIE C PE3YJBTATAMM OBYYEHUS IO JUCIIUTIJIMHE

YK-2: criocobeH coOupaTh M HHTEPIIPETHPOBATD AaHHbBIE U IPUHUMATh PEIICHHE B CI0XKHBIX CHUTYaIHIX B paMKax
CBOEH NIeATeTbHOCTH, yMEHHE 0OOCHOBBIBATH NPHUHSATHIE PEIICHHS, YIPABIATH IIPOSKTOM Ha BCEX ATAIAX €ro
JKM3HEHHOTO IMKJIA;

3HaTh: 3-1 3aKOHBI CTATUKU U KHHEMATUKH )KI/I,Z[KOCTeﬁ n ux BSaI/IMO,I[eI‘/lICTBI/ISI C TBEPAbIMHU TCJIAMU U
OKOHTYPHBArOMMMHU HOBCPXHOCTAMMU,

3-2 METOAbI pCHICHUSA 0a30BBIX 3a4a4 r'uAPOCTATUKU U TUHAMUKH PCAJIbHBIX )KH,HKOCTeﬁ;

3-3 MCETOAbI pacyeTa MPOCThIX M CJIOKHBIX THAPABINYCCKUX CCTeﬁ;

YMmeTs: V-1 nonp30BaThCsl TEXHUYECKOH U CIIPABOYHOM TUTEPATyPOIi;
V-2 «4UTaTh» TEXHHYCCKHE YEPTESIKHU, THIPABIHUCCKUC CXEMBI,
Y-3 paccuuThIBaTh THAPABIMYECKHE CETH M PEIIaTh 0a30BbIE 33]1a4H THIPABIIHKH,

Buagers H-1 paGoTsI co cripaBOYHO# TUTEPATypOH MIPH pacdeTe THAPABINIECKUX CETEH;
HaBBbIKOM:

OIIK- 16: criocoOeH yuacTBOBaTh B HCCIIEAOBAHUIX OOBEKTOB MPOPECCHOHATIBHON IEATEIBHOCTH U UX
CTPYKTYPHBIX JJIEMEHTOB,;

3HaTh: 3-1 oCHOBHBIE METOMBI pacyeTa MPOCTEHINX (HUITBTPALIMOHHBIX 3a/1aY;
3-2 3aKOHOMEPHOCTH IPOIIECCa HCTSUCHHSI KUIKOCTEH M3 OTBEPCTHI U HACAIOK;
3-3 METOIMKH ONpeAeICHNs CHIIBI AABJICHHS KHIJIKOCTH Ha IUIOCKHE U KPUBOJIMHEIHBIE TOBEPXHOCTH,




YMeTh: V-1 peuaTh NpAMyro u o6paTHy10 3aJa4yu ruApaBJInKU;
V-2 PpacCUUTBHIBATh XapaKTCPUCTUKU ITPOLECCa UCTCUCHHNA )KI/I,HKOCTCﬁ nu3 OTBCpCTI/Iﬁ 1 HacaaokK,
V-3 MPUMCHATH YPaBHCHHUSA CTATUKU )KPI[[KOCTGIZ 1 ra3oB AJid UCCJIICAOBAHUA paCPCaACTICHUA
JaBJICHUS B HETIOJABUKHBIX KUJKOCTAX U rasax,
BJ'IaHeTI) H-1 peuicHus NMpUKIaAHbIX 3a/la4 rUAPaBJIMKH, BCTPEUAIOMIUXC B HpO(l)eCCHOHaHLHOfI C(bepe.
HaBBLIKOM:
4. CTPYKTYPA U COAEP)KAHUE
Kou-
KO).I HaumeHoBaHue pas3jaejioB U TeM
Cemectp BO Kovmnerenuuu | Jlureparypa | Ilpumeuanue
3aHATHA /BuA 3aHATHS/
qacoB
1 Paznen 1. FuapocraTnka 5 18
11 Kpartkast ncTopust pa3BUTHS MEXaHHKH |
J1.1,
XKUJKOCTH U rasa. [Ipexmer ruapapiuka. VK-2 1.2
OcHoBHEIE (PU3HUECKUE CBOHCTBA 5 2 3-1,3-2, 3-3 .,
KUAKOCTH. m2
/nexknus/

1.2 OmnpezeneHne napaMeTpoB KUAKOCTH Ha VK-2 J1.1,
OCHOBE €€ (PH3UUECKUX CBOICTB. 5 2 V-1,¥-2, V-3 J13.4
/mpakTHKa / H-1

13 BupryansHas JIP no usyuenuro

VK-2
OTHOCHUTEJILHOTO TIOKOSI )KUJIKOCTH IIPU 5 3 V-1.Y2 V-3 JI3.2,
BpalIATEIbHOM JIBUOKCHUH. ’ ? ! JI3.3
H-1
/nadopaTopuasi/

1.4 l'uppocTaTrueckoe JaBleHUE H ero .1

;:KBP(I)MKC(;T; Sé;;lllnzﬂm paBHOBECHS s , VK-2 12,
A pa. 3-1,3-2,33 .1,
OCHOBHOE ypaBHEHHE THPOCTATHKH. 2.2
[nexuust / )

15 OmnpezeneHne JaBIeHUS KUIKOCTH IO VK-2 J1.1,
3akony I[lackas. 5 2 V-1,¥-2, V-3 J13.4
/mpakTHKa/ H-1

1.6 JIP Ha crenne «'uapaBiuka» 1o
HM3MEPEHUIO JaBJICHHUS U Pacxo/a, VK-2 .2
OTPEICIICHHUIO PEXKUMA TCUCHHS 5 3 V-1,V-2,V-3, JT3' 3’
SKHJIKOCTH. H-1 ’
/nadoparopuas/

1.7 Ilepenaya cuiibl uepes JKUIKOCTb.

B3aumopeiicTBE )XUAKOCTH C TBEPABIM JI1.1,
TEJIOM, MOTPYKEHHBIM B HEE. 5 2 YK-2 J1.2,
Cutbl 1aBJICHHUS )KUAKOCTH Ha TJIOCKUE U 3-1,3-2,3-3 JI2.1,
KPHBOJIMHEIHBIE TIOBEPXHOCTH. J12.2
/exkuust /

1.8 Omnpenenenyie CHIIBI TaBIEHHUS KUIKOCTH YK-2 JIL.1,
Ha HAKIIOHHYO IIOCKYIO CTEHKY. 5 2 Vv-1,¥-2,V-3 3.4
/mpakTuka/ H-1

2 Pa3zpen 2. 'naporunaMuka 5 22

2.1 OCHOBBI KHHEMATHKH CIUIOLIHOM CPeJibl. .1

VYcraHoBHBIIEECS M HEYCTaHOBHUBIIICECS S

BIDKEHHE CIUIOIIHOH cpefpl. Pacxon 5 2 YK-2 T2,

A : : 3-1,3-2,3-3 2.1,

VpaBHEHHE HEPa3PBIBHOCTH MOTOKA. .0
[ nexumsi/ )

2.2 Buns! npmkenus xuakoctu. OCHOBHBIE
TH/IPABIMYECKUE HIIEMEHTHI II0TOKA. T
VpaBHenus Diiniepa JUisl JBUKEHUS )

. VK-2 J1.2,
UJICTBHON JKUIKOCTH. Y paBHEHHE 5 2
. 3-1,3-2,3-3 2.1,
Beprymu st TpyOKH TOKa neaIbHON .2
JKUJIKOCTH. ’
/exuus/

23 Ipumenenne ypaBHeHus bepHymwm s YK-2 J1.1,
THAPABIMYECKHX PacUeTOB. 5 2 V-1,V¥-2,V-3 J13.4
/mpakTuka/ H-1

24 JIP Ha crenme «I'mapaBiauka» 1o
HCTOJIKOBAHUIO ypaBHeHUs bepHymmm wu YK-2 3.2
MOCTPOCHHE MTE30METPHUYECKOH u 5 2 V-1,¥-2,¥-3, ﬂ3.3’
HATOPHO JIMHUH. H-1 ’
/nadopaTtopHas/

25 JuddepenunanbHeie ypaBHEHUS
JIBIDKEHHUS BA3KOH XKUIKOCTH (ypaBHEHHS JI1.1,
Hasse - Ctokca). YpaBHenue beprymm 5 2 VK-2 J1.2,
IS TOTOKA BS3KOM KUAKOCTH. PexKUMBI 3-1, 3-2, 3-3 J12.1,
JIBYDKEHHS SKMIKOCTH. J12.2

[aexmus/




2.6

FHﬂpaBanecxHe CONPOTHUBJICHUSA.

JIuHeiliHbBIE ¥ MECTHBIE TOTEPH HAMOpa J1.1,

(maBnenus). ['uapaBinuyeckuid pacuer 2 VYK-2 J1.2,

TpyOOIPOBOIOB. 3-1,3-2,3-3 2.1,

/nexuus/ 2.2
AIPOIMIBIIN. "aCtiet 1 GTpoeHe 2 V-1,V2,V-3 3.4

HAIOPHO#H H Nbe30METPHYECKOI JIMHUI. H-1

/mpakTuka/

2.8 T'uapasnuyeckuii pacuyéra VK-2 J1.1,
CIIOXKHOT0 TpyOOIpoBoIa. 4 V-1,¥-2,¥-3 J13.4
/mpaxTHKa/ H-1

2.9 JIP mHa crenme «l'mapaBiukay 1O
OIpEEIICHUIO TUJPABIMYECKOTO VK-2 3.2
kodhdunueHTa TpeHHs B  HANOPHOM 2 V-1, V-2, V-3, >

J3.3
TpybompoBose. H-1
/nadoparopuas/

2.10 JIP na crenne «l uapaBnuka» 1o
HCCIIEI0BAHUIO 3aBUCUMOCTH VK-2 3.2
K02 PHULHEHTA THAPABIHIECKOTO TPEHUS 2 V-1,¥-2,¥-3, H3.3,
(A) ot uncna Peiinomsaca (Re). H-1 ’
/nadoparopuas/
3 Pasnen 3. IlpukyiagHasi ruipaBInKa 14

31 VcreueHne )UAKOCTH U3 OTBEPCTHH U 111
HacankoB. ['upasideckuii yaap B OIK-16 a2,
HaropHoM TpyoOorpoBoje. besnanopaoe 2

3-1,3-2,3-3 J2.1,
JIBH)KCHHE KUAKOCTH. DUIBTPALHSL.
2.2
/nekuusi/
32 H?:;eggjﬂﬁn Kocillj1 Pf;l\;ﬂgf:e CTHﬁHpE OINK-16 L1,
Aoe P 2 V-1,V-2,V-3 T13.4
HACaIKOB Pa3IUYHON GOPMBIL. H-1
/mpakTHKa/
3.3 Bupryansnas JIP no
9KCIEPUMEHTAIBHOMY M3yUYCHUIO MIPSIMOTO YK-2
JI3.2,
THIPABIMYECKOT0 yAapa B HAIOPHOM 3 V-1,V-2,¥-3,
3.3
TpyOOIIpOBOIE. H-1
/nadoparopuas/
3.4 BupryanesHas JIP no usyuenuro
VK-2
(uIbTpaniK B IECYaHOM TPYHTE Ha JI3.2,
3 V-1,¥-2, V-3,
ycraHoBke Jlapcu. JI3.3
H-1
/nadopaTopuasi/

35 Teopust THAPOAMHAMUYECKOTO TTONO0US 1 JI1.1,
MOJIEITHPOBAHHUSL. 2 OIIK-16 J11.2,
/nexums/ 3-1,3-2,3-3 J2.1,

2.2

3.6 IprveHeHre TeOprM TONOOHMST K PEIICHUIO OIIK-16 J1.1,
TPAKTHYECKHIX 3a/1a4. 2 V-1,V-2,V-3 J3.4
/mpakTuka/ H-1

4 CaMocrosiTeJibHasi pad0Ta CTyACHTa 54

41 P262Ta c;;r;uuom:n: MaTepuaoM, VK-2 0,
;[JI:KK I;HmepH?:zqinTgf; II/II;I-I@O Maluu 5 3-1,3-2,3-3 .2,
i H:IPHBM bHI HHOU I1 p6 LIM OlIK-16 121,

0 MH]IMBHTyallbHO 3aJJaHHOM Mpobeme 3-1,3-2,3-3 m2
Kypca.

42 Tema 1151 cCaMOCTOSATENBHON TPOPAOOTKH: YK-2 J1.1,
OCOOEHHOCTH CTPOCHUS O KHIKOCTEH W 4 3-1,3-2,3-3 JI1.2,
razoB. Hel0TOHOBCKHE M HEHBIOTOHOBCKHE OIIK-16 J12.1,
JKUJIKOCTH. 3-1, 3-2, 3-3 J12.2

4.3 Tema Ju1s caMOCTOATENEHOH MTPOPabOTKH: 1.1,
Oco6eHHOCTH TYpOYJICHTHOTO JABUKEHHUSI. VK-2 .2,
Pacnpenenenne ocpeHEHHBIX CKOPOCTEH 4 3-1,3-2,3-3 .1,
110 CEYEHHIO. 2.2

44 Tema U1 caMOCTOATENHHOU POPAOOTKU: YK-2 J1.1,
I'paduxn Huxypanze u MypuHa. 4 3-1,3-2,3-3 J1.2,

3 n2.1,
2.2
45 Tema 1151 cCaMOCTOSATENBHON TPOPAOOTKH: JI1.1,
YK-2
KoneuHo-pa3zHocTHbIE ()OPMBI ypaBHEHHS J1.2,
4 3-1,3-2,3-3
Hasne-Ctokca. J12.1,
2.2

4.6 Tema U1 caMOCTOATENHHON POPAOOTKU: J1.1,

ITpyHIMITET HPU3UIECKOTO MOJICIIMPOBAHHSL. 4 OIIK-16 J1.2,
3-1,3-2,3-3 J2.1,
2.2

47 TToaroroka u 3amuTta JIP Nel,2 o 5 VYK-2 JI3.2,

NIEPBOMY TEPUOJTY TEKYIIEr0 KOHTPOJISL. 3-1.49, 3-2, 3-3, JI3.3




V-1,¥-2, V-3,
H-1
4.8 IMoxroroska u 3ammTa JIP Ne3-5 mo YK-2
MOCJIEAHEMY NIEPHOJLY TEKYLIEro 5 5 3-1.49, 3-2, 3-3, JI3.2,
KOHTPOJISL. V-1,V¥-2,¥-3, JI3.3
H-1
49 TToaroroska u 3amura JIP Ne6-7 mo VK-2
MOCJIEAHEMY MEPHOLY TEKYLIETO 5 5 3-1.49, 3-2, 3-3, J13.2,
KOHTPOJISL. V-1,V-2,V-3, J13.3
H-1
4.10 BrimonHeHne KypcoBoii paboTEL VK-2
V-1,¥-2,H-1
5 14 OIK-16 3.1
V-1,¥-3. H-1

5. ®POHJ1 OIEHOYHBIX MATEPHUAJIOB

KOHTPOJIbeIe BOIIPOCHI 1JIAA CaMOCTOATEIbHOM MNOATOTOBKH K TeKyIIIei;I H leOMe)KyTO'lHOﬁ aTreCcTalumu
110 UTOraM M3yYCHUHA TUCHUILTIUHBI

KoHTpo/IbHBIE BOMPOCHI /151 CAMOCTOSITEILHO MOATOTOBKH K MPOMEKYTOYHO# aTTecTanuu (MaTepuasibl
s ouenku 3Hanmii YK-2 3-1, 3-2, 3-3; OIIK-16 3-1, 3-2, 3-3)

1. CtpykTypa 1 0COOEHHOCTH KUAKOTO U ra3o00pa3zHoro cocrosiHus. ['umoresa crontnocty. [Ipeamer u
METOBI TUAPABIUKH.

2. OcHoBHbIE (hru3nuecKre cBoiicTBa XKHUAKOCTH U ra3a (TekydecTb, IIIOTHOCT, CAKUMAEMOCTh, TEMIIEpaTypHOe
pacupeHue, IOBEpXHOCTHOE HAaTsDKEHUE).

3.3akoH Bs3koro TpeHus Y. Heiotona. Bs3skocts. CBoMCTBa ra3oB.

4. Tlonarue 00 UAeaANEHON KHUIKOCTU. Kakue KUIKOCTH OTHOCATCS K aHOMANbHEIM? B dem oTnndme
AHOMAJIBHBIX >KMJKOCTEN OT HBIOTOHOBCKHX ?

5. Yro xapakTepu3yeT HCrapseMoCTh XUAKOCTH? OT 4ero 3aBHCUT PACTBOPUMOCTH Ta30B B KHUIKOCTH?
Koadduument pacrsopumocTu?

6. 3akon Apxumena? Uto Takoe OCTOHYMBOCTE IJIABAIOIIETO Tema?

7. OCHOBBI KUHEMATUKU U TUHAMUKH kuaKocTd. Kiaccuukaius 1BHKeHUI.

8. YpaBHeHHEe HEPa3pPBIBHOCTH IS CKUMACMOM U HECKUMAEMO KUIKOCTH. CpeIHss CKOPOCTh.

9. Cubl, NEHCTBYIOIINE B )KUIKOCTH. [ HIpocTaTHYECKOE IaBICHHE U ero CBOMcTBa. JlaBieHue abcomoTHoe,
H30BITOYHOE U PA3PEIKECHUE.

10. PaBHOBecCHE KUAKOCTH IO ACHCTBHEM CHJIBI TSDKECTH. PacmpeiesieHre TaBIeHus 10 TIyOuHe.

11. Vizamepenue qaBiieHus: BEICOTOH cTos10a skUAKOCTH. [IprOops! st u3MEpEeHUs JaBICHHUS.

12. PexxuMebl qBrokeHUS )XUnkocTH. Kpurepuit PeliHombaca 1 €ro KpUTHIECKUE 3HAYCHHS.

13. OcHOBHBIC THAPABIMYCCKIE DIICMEHTHI ITOTOKA: JKUBOE CCUCHHE, CPEIHSSA CKOPOCTh, THAPABINICCKUAN
paanyc, CMOYEHHBIN IEpUMETP, PACXOI.

14. BeiBoj ypaBHEHUs Diijiepa UT ABIDKSHHS WACaTbHOM KUIKOCTH. Y paBHeHHE Diiliepa Kak BRIpaKEHHE
3aKOHA COXpaHeHHs UMIyJbca (vu nmpuHuma J[. AmamOepa) s IBHOKYIIEHCS CIUIOITHOW HEBSI3KOH CpeIbl.
15. Ypapuenwue Jl. bepHynmu a1s uaeanbHON )KUAKOCTH. DHEPreTHIECKUN U THAPABINYECKUH CMBICTI.

16. Ypasuenue /1. bepHysumi 1u1st moTOKa pealibHOM KHUIAKOCTH. DHEPreTHUECKUI U THAPABIMYECKUH CMBICIT.
17. YpaBuenue /I. bepHynnu B eauaunax nasneHus. [IpaBuia npumeHenus ypaBHeHust bepHyiu.

18. MeTozp! 1 IpUOOPHI AJIsl U3MEPEHHUST CKOPOCTH U pacxoia, X Kiaccu(uKarus.

19. IoTepu 3HEPTHUM MTPU ABUIKEHUHU JKUIKOCTH.

20. INorepu naBieHUs MO JJIMHE U HA MECTHBIX COIIPOTUBIICHHSX.

21. JlaMuHAPHBIA PEeXUM IBIDKESHUS KUIKOCTH. PacmpeneieHie CKOpOoCTH 1 TOTEPH JABJICHUS MIPH JTAMUHAPHOM
JIBHYKEHUHU.

22. TypOyeHTHBIN PeKUM BIKCHUS JKUAKOCTH. PactipeeneHrne CKOpOCTH U MOTEPH JaBIICHUS IIPH
TypOyneHTHOM pexknme. KoadumueHT TpeHns. DKBUBAICHTHAS IIEPOXOBATOCTb.

23. I'papuxn Huxypanze n Mypuna.

24. VicredeHne KUIKOCTH IIPU IIOCTOSIHHOM HAIlope U3 OTBEPCTHUS C OCTPBIMH KPOMKaMH.

25. VcredeHne KUIKOCTH U3 HACAIOK U COTIEII.

26. HazoBute 001acTh MPUMEHEHHS IIMIMHAPUIECKUX HACAJIKOB U JIAiTe UM KPaTKyI0 XapaKTEePUCTHKY.

27. HazoBute 001acTh MPUMEHEHHSI KOHHYECKHX HACAIKOB M JAaiTe UM KPaTKYIO XapaKTePHCTHKY.

28. OCOOEHHOCTH UCTEUYCHUSI T'a30B.

29. Kiaccudukaiusi TpyOOIpoBOI0B.

30. Cucrema ypaBHEHHH M 33/1a41 THIPABIMYECKOTO pacyeTa TpyOOoIpoBOIOB.

31. Meron pacdera npoCThIX TPYOOIPOBOJIOB.

32. Mero/p! pacyera CII0KHBIX TPYOOIIPOBOJIOB.

33. 3nauenne Teopun nogodus. [loHsTHE 0 GU3NIECKOM TOTOOUH U MOACITHPOBAHUH.




34. OcHOBHAas TeopeMa TEOpUH Moaoousl.

35. JIBmkeHue TpyHTOBBIX BOA. OCHOBHBIE MOHSTHS JIBU)KEHHS I'PYHTOBBIX BOJ.

36. Cropoctb duisTpannu. ®opmyna apcu. KoaddunuenTt GpunpTpannuu u METOIbI €ro OnpeeseHusI.

37. JlamuHapHas ¥ TypOyJIeHTHasT (QUIBTPALHSL.

38. ®unbTparus yepe3 0THOPOIHYIO 3EMIITHYIO CPEey.

39. 'mppapimueckuii yjap B HAOPHOM TpyOonpoBoze. [IprauHbI 1 METO/IBI PEAOTBPAILCHHS.

40. TloHsiTrIe IPSIMOTO THAPABIMYECKOTO y/Iapa B HATOPHOM TPyOOIIpOBOIE.

41. ®opmyna H. E. XKykoBckoro ass onpeaeseHus MOBBIIMICHIS JaBICHIUS TIPH MPSIMOM THAPABINIESCKOM yaape.

Bonpocs! 1J1s1 NpoBepKU yMeHMI U HABBIKOB!

1. KoaddummeHT 006eMHOTO CKATHS ONpenesieTcs o hopMyIe

Bp - L7 §g,- L
b == opap Pr==var

B)p, = L 1) Byz_ld_P. §=2 4l
Yovar P4V (YK-2V-3, H-1) bhdddy by

2.Yemy paBHO 'MAPOCTaTHYECKOE JABJICHUE B TOUKE A ?
a)19,62xkI1a; 0)31,43kI1a; B)21,62kI1a; r)103kI]a. (YK-2 V-3, H-1)
3.0OCHOBHOE ypaBHEHHE IHIPOCTATUYECKOTO JIABJICHHUS 3alIUCHIBACTCS B BUJIE
a) P= P, +pgh: 0) P= R -pgh;
B) P= R +pgh; 1) P=R+pyh- (yK-2 V-3, H-1)
4.YpoBeHb kuakoctu B TpyOke IIuto mommsics Ha BeicoTy H = 15 cMm. Uemy paBHa CKOpPOCTh JKHUAKOCTH B
TpyOompoBoIC
a)2,94m/c; 6)17,2m/c; B)1,72M/c; 1) 8,64 M/c. (YK-2 V-3, H-1)
5.YpaBHeHHe Hepa3pHIBHOCTH TEUCHHUH (COOTHOIICHIE CKOPOCTEH U TUIOMaieH CEeUCHMsT) IMEET BHA)
®1V2=072V1 =CONSt; 6)w1V1 =W2V2 =CONSt; B)m1m2 =L1V2 =CONSt; T) w1/ V1 = 2/ vz = const  (YK-2 V-3, H-1)
6. Ilpu Re < 2300 pexxum apkerns xunkoctu(YK-2 V-3, H-1)
a)KaBUTAIlMOHHBIN; 0)TypOYJICHTHBIH; B)IIEPEXOHBIN; T') JAMHHAPHBIH.
7. Tlpu 2300 < Re < 4000 pexxum aeikenus sxunkoctu(YK-2 V-3, H-1)
a)KaBUTALMOHHBIN; 0)TypOyJICHTHBII; B)IEPEXOAHBIN; I') TaMHHAPHBIH.
8. lnameTp oTBepcTust B pe3epByape paBeH 10 MM, a fuaMeTp HCTEeKalolIel Yepe3 3T0 OTBEPCTHE CTPYH PaBeH 8
MM. Uemy paBeH koaddunmeHT cxarus crpyu?
a)1,08; 6)1,25; 8)0,08; 1) 0,8. (OIIK-16 V-1, V-2, H-1)
9. 13 pesepByapa depe3 OTBEPCTHE MPOUCXOIUT UCTEUCHUE KHUIKOCTH ¢ TypOyIeHTHBIM pexxnmoM. Hamop H =
38 cMm, k03 durmeHt conporusieHus orBepetus & = 0,6. UeMy paBHa CKOPOCTh UCTEUCHUS )KUIKOCTH?
a)4,62m/c; 6)1,69Mm/c; B)4,4m/c.; 1) 0,34 m/c. (OIIK-16 V-1, V-2,V-3, H-l)
10. [Ipu mogave KUAKOCTH MO Pa3BETBICHHBIM TpyOompoBoaam 1, 2, 1 3 pacxo.l >KUAKOCTH (CM. HIKE)
11.I1pu momave KUIKOCTH TI0 TAPAIUICIBHO COSNUMHEHHBIM TpyOompoBoaaMm 1, 2, u 3 pacxoj] )KUIKOCTH B HUX
a) Q=Q1 =Q2 =Qs;
0) Q=Q1 +Q2 +Qs;
B) Q1 >Q2 >Qs;
r) Q1 < Q2< Qs. (OIIK-16 V-1, V-2,V-3, H-1)
dopmupoBanue ymenuii u HaBbikoB YK-2 V-1, V-2, V-3, H-1npoBepsieTcst Takxke HpH 3alIuTe J1a00paTOPHBIX paboT
Y MaTepPHAJIOB KypCOBOTO MPOEKTA.

Ilepeuenb padoT, BbINOJHSIEMbIX B Ipoliecce N3YUYeHHUs JUCHUIIUHBI (MoayJis, npakTuku, HUP)

Kypcosast pabota Ha Temy «[ uapaBindeckuii pacuér CJI0KHOTO TpyOonpoBoaay (o Bapuantam). s
BBITIOJHEHHS Tpa)UuecKoi YacTH U 0(OPMIICHUS MOSCHUTENILHOM 3aIMCKN PEKOMEH/IYEeTCsl HCIIOJIb30BaTh
nporpammiuoe obecnedenne Kommac-3D (I11) u Microsoft Office (I12). O6vem kypcoBoit pabotsr 10-15 mrcTos
dbopmara A4.

[onroroska u 3amura JIP Nel-7. JJabopaTopHbIe pabOTHI BEIIOIHSIIOTCS B Ta00paTOPHUU TPYIIION BO BpeMs
3aHATHUH, a pacdyeTsl, 0popMIICHHE U TIOATOTOBKA K 3aIIHUTE — CAMOCTOSTENbHO. 3amuTa Beex JIP sBisiercst
JIOITyCKOM K 3K3aMeHYy.

[epedens Tem 1abopaTopHBIX PadOT:

1. Bupryanbnas JIP no u3y4eHHI0 OTHOCUTEIILHOTO MTOKOSI XXMKOCTH TP BPAIaTeIbHOM JIBHKECHUH.

2. JIP na crenne «['mapaBimka» Mo ©3MEPEHHIO JaBIICHHS U PACX0Aa, ONPEACICHHIO PEXIMA TCUCHHS

KUJIKOCTH.

3. JIP Ha crenne «['mapaBimka» MO MCTONKOBAHHUIO YpaBHEHHS BepHYIIN M NOCTPOCHHE MBE30METPUIECKON U

HaIlOPHOW JIMHUM.

4. JIP ma cteHae «l'mapaBiuKa» IO ONpPEICICHUIO THAPABINYECKOT0 KOod(p(HUIMEHTa TPEHHS B HAIIOPHOM

TpybompoBoze.

5. JIP na crenzne «I'mapaBiykay 1o Mccie0BaHHIO 3aBUCUMOCTH KOA(HUIMEHTa THAPaBINYECcKOro TpeHus (A)




oT yucina Peitnonpaca (Re).

6. Buptyansnas JIP 1o sxcriepuMeHTaNbHOMY M3Y4YEHUIO IPSMOTO THAPABIMYECKOTO Yapa B HAIOPHOM
TpyOompoBoze.

7. Buptyanbnas JIP o usy4enuro puiibTpanyy B NECYaHOM IpyHTE Ha yctaHoBKe [lapcu.

IIepeueHp TeM MPAKTUYECKUX 3aHATHIL:

1. Ompezernenye napaMeTpoB )KUAKOCTH HA OCHOBE €€ (PU3MUECKUX CBOMCTB.

2.0mpeneneHne AaBICHUS )XUIKOCTH 110 3aKoHy [lackais.

3.0mpeneneHue CUITBI JaBICHUS KUIKOCTH Ha HAKIOHHYIO TUIOCKYIO CTEHKY.

4 IlpuMmeHeHre ypaBHEHNS bepHY M IS THAPABINIECKUAX PACUETOB.

5.0mnpenencHue CONPOTUBICHNUN B THIPOIUHIAX. PacuéT n mocTpoeHne HAOPHOH U Mbe30METPUICCKON JIMHUH.
6.0mpeneneHre TapaMeTPOB MPU HCTEICHUH KUIKOCTH U3 OTBEPCTHH U HACAIKOB PA3INIHON (HOPMBL.

7 IIpuMeHeHre TeOpHH OO0 K PEIICHHUIO MPAKTHYCSCKHX 33/1a4.

OueHovHbIe MaTEPUAJIbI (OLIEHOYHBbIE CPeICTBA), MCIIOJIb3yeMble JJIsl IK3aMeHa

DK3aMEHAIMOHHBIM OWIET BKIIOYAET B cebs 2 TEOPETHUECKUX BOMpoca W | mpakTHueckuit Bompoc (3amady) us3
YCTaHOBJICHHOTO HIEPEYHS.
bunersl XxpaHsaTcs Ha Kadeape U yTBEpKASHbI 3aBeYIONHM Kadenpon

MeToa1uKa OLIEHKH Pe3yJIbTATOB 00yUYeHHs M0 TUCHUILIHHE (MOAy 10, mpakTnke, HUP)

e TpeOoBaHWA K OLECHMBAHMIO B COOTBETCTBUH C YUEOHBIM IUTAHOM. 5K3aMEH B 5-M ceMecTpe, KypcoBas
pabora B 5-M cemecTpe.

e Cucrema OIEHMBAHUS, HUCIOJIB3yeMasl MPENOoAaBaTeNeM Ul TEKYIEeH OIEHKH YCHEBaeMOCTH - OaylIbHO-
pEUTUHrOBasL:
- TIoceleHne JeKkuit — 1 6amn 3a 1 gac 3ansaTus (Bcero 18 yac 3ansTwHii), uroro He 6oyee 18 Gamios;
- BBINIOJHEHHUE TPAKTHYECKHX padoT — mo 2 Oamra 3a 13 (Bcero 7 Tem 3aHsATHIi), uToro He Oomee 14
0aJIjIo0B;
- moaroToBka u 3amuta JIP Nel-7— 21 6amn (3 6amna 3a JIP);
- MOJrOTOBKA JIOKJIA/Ia HA CTYJJCHYECKYI0 KOH(PEPEHIIMIO B paMKaxX MaTepHajia H3y4aeMoro Kypca ¢ O4HBIM

BBICTYIJICHHEM — 7 GaJlnoB

HUTOT'O He 6onee 60 6amIoB B cemMecTpe.

e VcioBHe JOIyCcKa K 3K3aMeHy M0 JUCHMIUIMHE — HaJu4due He MeHee 35 OaiioB ceMecTpoBoW paboThl C
o0s3aTenbHON 3amuTol Beex JIP.

e Meroauka pacueTa OIICHKH Ha 3K3aMeHe.
OrtBeT Ha 3k3aMeHe oueHnBaercs B 40 6anmoB: 10 30 0awIoB 32 OTBET HAa TEOPETUYECKUE BONPOCH! 1 10 10
0aJuIoB 3a OTBET Ha MpaKTHYecKoe 3anaHue. Kpurepuu ompeseneHus OLIEHOK Ha K3aMeHE H3JI0KEHBI B
paznene 5 IlomoxkeHusi 0 MpoMeXyTouHOW artecTanuu cryaeHtoB @I'AOY BO HUTY «MUCuC» (I1
239.09-14)

e  VYcioBHE J0ITyCKa K 3allIUTE KyPCOBOI pabOThI — HATMYKE 3aKOHUYECHHON KypCcoBOi# paboThl — 60 6ayuios.

e  OrmeHka 3a 3alIUTy KypCOBOil paOOTHI.
OTBeTHI Ha BOMPOCHI TIPH 3alIATE KypCOBOH paboTH onieHuBaroTcs B 40 0anoB. 3amgaercs He MeHee 4

BOIIPOCOB

6. YHEBHO-METOANYECKOE U HH®OPMAIIMOHHOE OBECIHIEYEHUE JUCIUITJINHBI

6.1. PekoMenayemasi aurepaTypa

6.1.1 OcHoBHaA M TEpaTypa

O603Haue ABTOpBI, 3arnaBue bubanorexa H3parenncTBo,
HHE COCTABHTEJIH roj
J1.1 I'eiiep B.I'., I'mnpaBnuka ¥ rUAPONPUBOA: I'd HUTY «MUCuC» M. : Henpa,
Hymun B.C., Y4eOHuK 1711 By30B 1981 .-295c.
BbopymeHckuii
A.T., 3aps
A.H.
J1.2 MaxoBHKOB I'mnpaBnuka v rUAPONPUBOA: YHuBepcurerckas Mockaa :
BC., yaebHoe mocodune o6ubmmoreka ONLINE l'opnas xHwra,
Kpusenko http://biblioclub.ru/index.php? 2007.-520 c. -
EM., page=book&id=83717 (TopHoe
I'ynunua (0788 MalIMHOCTPOEH
H.C, ne) ISBN 978-5-
IMacroes N.JL 98672-055-5.

6.1.2 lonoJiHUTEIbHAS JTUTEPATYypa



http://absotheque.sf-misis.ru/Opacunicode/index.php?url=/auteurs/view/3219/source:default
http://absotheque.sf-misis.ru/Opacunicode/index.php?url=/auteurs/view/3220/source:default
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http://absotheque.sf-misis.ru/Opacunicode/index.php?url=/auteurs/view/3221/source:default
http://biblioclub.ru/index.php?page=book&id=83717
http://biblioclub.ru/index.php?page=book&id=83717

O6o3Haue ABTOpBI, 3araaBue bubdanoreka H3parenncTBo,
HHUe COCTABUTEJIH rof
JI2.1 Bamrra T.M., lunpaBivka, THAPOMAIITIHEI H T'd HUTY «MUCuC» M.:
Pynmues C.C., THIPOTPHUBOIBI MammHOoCTpOeH
Hexpacos b.b ne, 1982. - 423
u JIIp. c.
JI2.2 etmak A.A. lunpasnmka I'd HUTY «MUCuC» M.:
TUAPOITHEBMOIIPUBO/L. MI'ny,
Y.1:0cHOBBI MEXaHHUKH 2003.-192c.
XHMJIKOCTH M raza : Yueb. mocoo.
6.1.3 MeToanyeckue MaTepUuaJIbl
O0o03HaueH ABTODBHI, 3arnaBue bubnnoreka W3 narenscTBO,
ue COCTABUTEIH rog
J3.1 Tepexun E.I1. | T'uapasmika/ Meropaeckue ykasarust| ' HUTY «MUCuC» I'® HUTY
K BBITIOJTHEHHIO KypPCOBOH pabOTHI «MUCuCp,
2022
(3MEeKTPOHHBIN
pecype)
J13.2 Bapeksin JlabopaTopHBIit Kypc I'd HUTY «MUCuCx» Teeps : TI'TY,
AL, runpaBiuky [Tekcr] : yaeOHOE 2008. 152 c.
Konormies mocobue / Uzn. 1-e.
EH,
Ckopoboratos
M.A.,.
Yenbles
AK.
JI33 Tepexun E.IT. Iuppaemika/ JJaboparopHsrii I'd HUTY «MUCuC» I'd HUTY
NIPaKTUKYyM «MUCuCp,
2022
(3MEKTPOHHBIH
pecype)
J134 Bynrakos I'uapasivka/MeToqYecKHe I'd HUTY «MUCuCx» I'do MI'oy,
nu.C. yYKa3aHds 10 CaMOCTOSITEIbHOU 2010
paboTe CTyICHTOB M 3aJadudl AJI
MPAaKTHYECKUX 3aHIATHH
6.2. IlepeyeHnb pecypcoB HHGOPMALMOHHO-TeJIeKOMMYHUKALMOHHOM ceTH « AHTepHET»
91 www.google.ru
22
6.3. IlepevyeHb NPOrpaMMHOro odecneyeHust
Im1 Office Professional Plus 2016
112 WINHOME 10 RUS
6.4. IlepeyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U MPO(ecCHOHAJIBHBIX 0a3 IaHHBIX
nil OBC «Hayunas osnextponHass OubOmumoreka eLIBRARY.RU» (Horosop NeP97-2019/741 ot
11.12.2019 r. Ha oka3aHue yCIyT 1O MPEIOCTABICHUIO TOCTYIA K 3JEKTPOHHBIM U3/IaHUSM B COCTaBE
0asel gamHeix «HAVYUHAS DJIEKTPOHHAS BUBJIUMOTEKA eLIBRARY.RU» gna HUTY
«MUCuC»
n2
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJIMHbI
MOoAYJIsl, MTPAKTUKHA, HUP)
7.1 Ayn. 114. JleximoHHas ayquToOpus. AyIATOPHS IS IPAKTHUECKUX 3aHATHH.
[lepeueHp OCHOBHOTO 000pYAOBaHMSA, YIEOHO-HATIIITHBIX TOCOOMIA:
1. KoMmnexT MyIbTUMEIUIHON annapaTypsl:
— CHCTEMHBIH OJIOK 1 MOHHUTOP;
— MyasTuMenna-poektop BENQ u skpan.
2. KommiekT yueOHoit Mebenu Ha 60 mocaJoYHbIX MeCT.
7.2 Ayn. 114a. Ayauropus Juis IpoBeAeHHs 1ab0paTOpHBIX padoT.
[lepedenp ocHOBHOTO 000pyI0BaHus, yueOHO-HATIISTHBIX TT0COONIL:



http://absotheque.sf-misis.ru/Opacunicode/index.php?url=/auteurs/view/9387/source:default
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1. JTabopaTtopHsIid cTeHa «I uapaBIuKay;

2. JTabopatopHslii cTrena «[ napaBniyeckue MalinHbl U THAPOIPUBO/IBI»;
3. KoMIUIeKT MyIbTUMEIUNHON anmnaparypsl:

— CHCTEMHBIH OJIOK;

— myasTumMenua-npoektop NEC NP100

4. KommuiekT yueOHO# Mebenu Ha 16 mocaqoYHbIX MECT.

8. METOANYECKHE YKA3ZAHMUSA JUISI OBYYAIOIIUXCS 11O N3YYEHNWIO JUCHUITJINHBI

YcnenrHoMy M3Y4eHHWIO IUCHUILUIMHBI MPEIIIeCTBYET 3HAHNE KYypPCOB MeXaHUKH M (u3nkd. K MOMEHTY M3y4eHus
THIPABIMKA CTYACHTHl JOJDKHBI OCBOWTH TONHBIH Kypc CICAYIOIINX MUCIHMIUIMH: (HU3WKa, MaTeMaTHKa,
TeopeTHdecKas MeXaHuKa, He0OOXOANMBIE 3HAHHA M0 KOTOPBIM CJIEIyeT BOCCTAHOBUTD U OCBEKHUTH.
CamocrosarenbHas paboTa CTyIeHTa MO IWCHUIUIMHE SBISETCS ONHUM W3 OCHOBHBIX BHIOB y4eOHOI paboTHI,
KOTOpasi BKJIIOWAaeT B ce0s clienylomme 3JIEeMEHTH: npopaboTKa JIEKIMOHHOTO Marepuana, pabora ¢
PEKOMEHIyeMbIMU y4YeOHMKAaMH M y4YeOHBIMH IOCOOMSMH, BBIIOJHEHHE JOMAIIHETO 3aJaHusl (pacyeTHo-
rpaduueckoro 3aaHus y4eOHON AUCHHUILUINHEL), IPOBECHHE U 3alUTa J1ab0paTOPHBIX paboT, MOJArOTOBKA U clada
9K3aMeHa.

[MpopaboTKy JEKIMOHHOTO Marepuaia U METOJMYECKHUX yKa3aHUH MOXHO ITPOBOANTD IIPU BBHIIOJIHEHUH JOMAITHETO
3alaHus. OTO MO3BOJUT CBI3aTh BOCIUHO TIIOJYYCHHBIC CBCACHUA U COCTABUTH ICJIbHYIO KapTHUHY. He cJIenyer
CTPEMUTBCS K MEXaHWYCCKOMY 3allOMHHAHUIO (OPMYIHPOBOK IMPHUBEIACHHBIX OIPEICICHUH W IOJIOKCHHUM, SCITH
TpeOoBaHUs K Bam mpsmMo He ykaspIBaroT Ha 3T0. BromHe 3¢ ekTnBHON MOXKET OKa3aThCs IMOIBITKA MOHATH CYTh
SIBIICHUSI, BHIPA0OTaTh CBOE OTHOIICHHWE K HEMY, ONMHMPAasCh HAa MaTephall, CONEpIKAIIuiicss B PEKOMEHIOBAaHHOW
muTeparype. 3aBepmias pabOTHI MO TeMe, IPU OTBETe Ha KOHTPOJIBHBIE BOMPOCH HEOOXOIMMO CTPEMHTBCS K
KpaTKOMY M YETKOMY H3JIO’KEHHIO MBICIICH, HCIIONB3YsI MPABIIIBHYIO0 TepMUHONIOTHIO. CTalKUBasCh C TOH WM WHOU
pacueTHON (QOpPMYIIOH WM XapaKTSPUCTHKOHN, OMICHIBAIOIINX THAPABIMYCCKOE SBICHUE, paboTy THAPOMAIIHHEI
Win ryuapornepeaadn CTyACHT NOJDKEH MOHATH CYHIHOCTb M 3aKOHOMCPHOCTb, KOTOPBIC OHU OTpAXaroT, a TAKKE
MpOoaHAJIM3UPOBATE PA3SMCPHOCTU BXOAAIINX B HUX BEJIMYNH.

Ecnu nocne npopaGoTKH JEKIMOHHOTO MaTepuala U BBIMOJHEHUs J1a00paTOPHBIX PabOT OCTAMCh HEOCBEILCHHBIE
BOIPOCHI JJII CaMOCTOATENBbHOM pPaboOThl, UX ClEAyeT H3y4uTh HpU ITOATOTOBKE K 3Kk3aMeHy. Kak mpasuiio,
Nperno/jaBaTelb OCHOBHOE BHHMAHHUE YHENSIET OCBEICHHIO TEOPETUYECKHX BOIPOCOB M PACUYETOB, BHIBEICHHUIO
3aBHCUMOCTEH M COCTABIICHHIO CXEM, KOTOPBIC MPEICTABISAIOT OINpPECIICHHBIC CIOKHOCTH MPH CAMOCTOSTEIHHOM
n3ydeHnn. KOHCTPYKTHBHBIE 0COOCHHOCTH THAPOYCTAHOBOK ¥ BCIIOMOTATENEHOTO 000PYAOBaHHS CTYICHT JOJDKEH
HU3YyYUTh CAaMOCTOSTENFHO, a 3HAHWS ATHX TOHKOCTEH MO3BOJIAIOT TPENOIAaBATENI0 CYOUTh O TIyOMHE ero
moaroToBku. He BO30OpaHseTCS MpW TOM TIOJNB30BAaHHUE IUIAKaTaMH, CXEMaMH M PHUCYHKAMU W3 yUYCOHHKOB H
WHTEpHETA Ha SK3aMEHE INPH OCBEIICHWH CIIOKHBIX BOMPOCOB. CTYINEHT C XOpOIIeH MOATOTOBKOH IO MPEIMETy
JOJDKEH CBOOOIHO YHTATh MPOCTHIE THUAPOCXEMBI, NPOWU3BOAUTH IPOCTBIE WH)KCHEPHBIC pAacyeThl HAIOPHOTO
TpyOoIpoBo/a 6e3 CrpaBOYHKKA U BJIaJIeTh METOAMKOH IIOJIHOTO pacyera.

Jis mpopaGoTKM JIEKIIMOHHOTO MaTepHuana M MHOATOTOBKM K 3amuTe JabopaTOpHBIX pabOT CTYIAEHTH MOTYT
TMIOTIOJTHUTB 3HAHMS 110 TEME CaMOCTOSITENILHO U3 peKOMeHyeMoit auteparypsl. Ocoboe BHUMaHUE CIIEAYET YIeIUTh
BOIPOCaM, KOTOPBIE MAJIO OCBEIIAIOTCS B JIEKIUSX U JIA00OPATOPHBIX paboTax: 0COOCHHOCTH CTPOSHUS KUAKOCTEH 1
ra3oB; HbIOTOHOBCKHE M HEHBIOTOHOBCKHE JKHJKOCTH; OCOOCHHOCTH TYpOYJEHTHOTO ABMXKEHUS, paclpejeneHue
OCpEeIHEHHBIX CKOpocTeil o ceyenuro. rpadukn Hukypanze 1 MyprHa; KOHEYHO-Pa3HOCTHbIE ()OPMBI ypaBHEHHUS
Hagre-Crokca; mpuHIHIBI (GU3MIECKOTO MOACITHPOBAHUSL.

[Ipu moAroTOBKE K 9K3aMEHY CTYACHTY KpOMeE JISKIIUA HEOOXOIMMO UMETh OJMH W3 JINTEPaTyPHBIX HCTOYHHKOB. B
MIEPBYIO OYepenb 3TO MOMOXKET eMy pa3o0paThcs ¢ TOW WHpOpManuei, KoTopas B KOHCIEKTE JCKIMHA JaHa He
MOJTHO, MO0 3a(UKCHpPOBaHA HEBEPHO U3-3a HEBHUMATENFHOCTH. C Jpyroil CTOPOHBI B ATHUX HCTOYHHKAX
rpadu9ecKy MpeacTaBICHB KOHCTPYKIIMH CTCHIOB M allllapaToB, CXEMBI THAPABIMISCKOTO TOPHOTO 000PYAOBAHHA,
BOIIPOCHI IO KOTOPBIM 00s3aTEILHO €CTH B 3K3aMCHAIITMOHHBIX oneTax.

Kpowme toro, niepsbie 1aboparopHbie paboThl IPOBOISATCS 0 NPOPabOTKU MaTepuaia Ha JIEKIHSX, a TEOpeTHIeCKas
YaCTb METOAUYCCKHX yKa33HI/II71 HEOAoCTaroyHa I FJ'Iy6OKOFO OCMBICIIMBAHHUA 3aaa4, IIOCTaBJICHHBIX B
naboparopHbeix paborax. Bor 37eck M moHanoOMThes y4yeOHas JuTeparypa ajis Oosee IMOJHOM MOATOTOBKU K
MepBeIM J1a00paTOpHBIM pabotaM. Ilpu opopMIICHHH OTYETOB IO JIAOOPATOPHBIM paboTaM MOTYT BO3HUKHYTHh
BOIIPOCHI 110 TUAPABINYCCKUM XapaKTCPUCTUKAM, PasMEPHOCTAM K MaciTabHo# ceTke. B METOANYCCKUX YKa3aHUAX
CHeLHaJbHO IIOKa3aHbl TOJIKO BHJBI 3aBUCHUMOCTEH Oe3 yKa3aHWs pa3MepHOCTEH ais Toro, 4ro Obl HpH
n300paxeHnH rpaKoB CTYJICHT CAMOCTOSTEIEHO BHIOpa MacIuTad 1 yKasall pa3MepHOCTh BEJTHUHH.
JlaboparopHslii cTena «'uapaBiIvka U THAPONPUBO - COBPEMEHHBIN anmapar ¢ OOJIbLIINM IHANa30HOM JICHCTBUS.
Jnst ycHemrHoro OCBOGHMSI Kypca THAPABIMKHA CTYIEHT O0s3aH O3HAaKOMHUTBCS C €ro YCTpPOHCTBOM U
BO3MOXKHOCTSIMH.

CreHp sBISiETCS CIOKHOM MAIIMHOW, TOATOMY YIIpPaBIEHHE MM JOBEpSETCS TOJBKO IpEnoAaBaTelro Jnoo
nmabopaHTy, a rpynmna cTyaeHToB (3-5 4enoBek) 3aHOCAT Moka3zaHus npnubopoB B Tabmuiy. Kaxmyio mabopaTopHyio
paboTy »oTa Tpynma MEHSeTCs, IMO3TOMY TIPH IPOBEACHHH IIOJHOTO Kypca KaXAbI CTYOEHT CMOXET
HETIOCPEIICTBEHHO NIO0yJacTBOBATh B CHATHE TOKa3zaHUi. Bo Bpems mpoBexeHus: pabOTH OcTalbHAs 4acTh y4eOHOH




TPYIIIBI 3alMCHIBAET NMOKA3aHMS CO CJIOB HEINOCPEICTBEHHBIX y4acTHHKOB. [locie CHATHS mMOKa3aHWM CTYIEHTHI
MPOBOASAT PAacyueThbl M CTPOST XapakTepucTHKU. Kak mnpaBmio, 3akaHUMBaTh Ja0OpaTOpHYIO paboTy CTYICHTY
MIPUXOJUTCSL CaMOCTOSITEIFHO JI0Ma, IMOTOMY YTO B ayJUTOPHU BCE BpEMsl CKOHICHTPUPOBAHO HA MOJyYEHUH
rapameTpoB, a 00paboTKa pe3yabTaToB M 0(hOPMIICHUE 3aHUMaeT JOCTaTOYHO MHOTO BPEMEHH.

Ecnu cTyneHT maccHBHO ydyacTBYET B NPOBEACHHHU J1a0OPAaTOPHON pabOThl M MPOCTO IMEPENUCHIBAET €€ y APYIHUX,
npu 3amMTe e€ y Hero HaBepHSAKa MHOSBSATCS TPYAHOCTH, T.K. ONBITHBIM NpernojaBaTelb IO ONpPEeSICHHBIM
MIPU3HAKaM OMPEAEIUT 3TO Cpasy.

CoBpeMeHHBIH CTEHA Ma€T BO3MOXKHOCTh CTYJCHTY O3HAKOMHTBCS C a3aMH IPHUKIAJHONH YacTH Kypca, CBA3aTh
TEOPUIO C NPAKTUKOW I MOJyYEHHUS ILEJIOCTHOM KapTHHbI 3HaHUH. [l03TOMYy CTYZIEHT HOJKEH CEpPhE3HO
OTHOCHTHCSI K IPOBEJICHUIO PA0OT U 3alIUTE OTYETOB IO JIAOOPATOPHBIM PabOTaM, COCTOSIINX U3 MyHKTOB:

1. 3amaun m mens uccuenoBanus;2. Cxema M KpaTKoe ommcaHHe creHna;3. Tabmwma n3MepeHuil M pe3ylbTaThl
pacuetoB;4. I'paduku 1 BEIBOABI IO paboTe. 3amuTa 1a00paTOpHBIX padoT MOIHKHA MPOU3BOAUTHECS PABHOMEPHO B
TEUEHHUH BCETO CEMECTpPa, a He B 3a4ETHYIO HEJIEIIO.

B HacTosiee BpeMsi ruipaBiIMYecKue CUCTEMbI HCTIONB3YIOT B BOJOCHA0KEHHH M METHOPALIMY, MAITHHOCTPOCHUH 1
METaUTypruu, Ha BCEX BUAAX TPAHCIIOPTa U B cTpouTenbcTBe. Oco00 BaXKHYIO POJIb B Pa3BUTHH COBPEMEHHOM TeX-
HUKH WIpaloT THIPABIMYECKHE W ITHEBMAaTHYECKHE IIPHUBOJBI KaK OCHOBHOE CpEJACTBO MEXaHW3alHUu |
ABTOMAaTH3aLMH TEXHOJIOTMYECKUX IPOIECCOB M IPOIECCOB YNpaBJICHHs pa3lW4HBIME 0O0bekTamMu. B kaudecrBe
UCIIOJTHUTEINIBHBIX YCTPOMCTB TakWe IMPHUBOJBI NMPHUMEHSIOTCS B CTAaHKAaX M aBTOMAaTHYECKUX JIMHUAX, po0OTax H
MaHHUIYJISATOpaxX, CUCTEMax YIPaBICHUS aBTOMOOWIEM, caMoN€ToM M T. I. [lo3ToMy mpm M3ydeHHHW Kypca s
Pa3BUTHS TEXHHYECKOTO KPYro3opa CTYAEHTHI JOJDKHBI CAMOCTOSTENFHO CICIUTh 3a JOCTHXCHUSAMHU B PAa3IMYHBIX
OTpaciIsiX TEXHUKH, KOTOPBIE HCIONB3YIOT TruapomnpuBox. Ilomydennyio wuH(pOpManuio ciexyeT IOBOIUTH 0
COKYPCHHKOB U 00CYXaTh €€ C MPENnoaaBaTeIeM.

3HaHWE TUAPABIMKH IO3BOJHUT CTYJICHTaM B AAlbHEHIIEM CO3HATENBHO ITEPEHTH K HM3YUYCHHUIO THIPONPHBOJA,
CrICIUaJIbHbIX AOUCHUIUIMH, CBA3aHHBIX C TOPHBIMU KapbE€pHBIMU M IMOA3CEMHBIMHU MalllUHAMH, CTPOUTCIILHO-
Z[OpO)KHOﬁ TeXHHKOﬁ, MalluHaMHu 1J1d o6ora1ueH1451 TMOJIC3HBIX MCKOIIA€MbIX, a TAKXKC C NPCANPUATUAMHU IJId UX
peMOHTa U 00CITy)KUBaHUSI.

YyuteiBas HpHKJ'IaILHOﬁ XapaKTep OCHOBHBLIX 3aKOHOB THIAPABIWKHA MW INHUPOKOE NPUMCHCHHUEC HUX B Pa3JIMYHBIX
OTpacijaX TCXHUKH, HACTOATCIIbHO PEKOMECHAYCTCA CTYACHTY OBJIaJCTh U3YUYaCMbIM NPEAMETOM, YTO ITOMOXKET EMY
CTaTh KBaJM(UIMPOBAHHBIM TOPHBIM HHXXEHEPOM, JIMOO NMPUMEHHTh CBOM 3HAHUS B WHBIX cepax HHKEHEPHOU
JEATEIbHOCTH.
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