MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

VYTBEPXJIALIO
pektop UI'IuT
(A Ilerranes

19.02.2024 .

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

I'"/[PABJ/IHKA

Hanpasnenue noaroToBku (CrenuagbHOCTD)
21.05.04 I'opHoe nemno

HamnpasnenHnocTs (nmpoduias/criennanu3ans ) IporpaMMbl
I'opHble MamHbI 1 000pyI0OBaHHUE

YPOBEHB BBICIIIETO 00Pa30BaHUS - CIICIIUATUTET

®opma oOyueHus
3a04Has

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO J€s1a U TpaHCIopTa
Kadenpa ['opHBIX MaIIMH U TPAHCIIOPTHO-TEXHOJIOTMUYECKUX KOMITJIEKCOB

Kypc 3

Maruuroropck
2024 ron



Pabouas mnporpamma cocraBneHa Ha ocHoBe @OI'OC BO - cnoeumanurter 10
cnenuanbaocTr 21.05.04 'oproe neno (mpuka3 Munoboprayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouas nporpamma paccMoTpeHa 1 000peHa Ha 3aceannu Kadeapsl ['opHbIX MaIlvH 1
TPaHCIIOPTHO-TEXHOJIOTUIECKUX KOMILICKCOB
13.02.2024, npotoxon Ne 4
3aB. kadenpoi A.N. Kypoukun

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend VI AuT

19.02.2024 r. mporokon Ne 3
HpeﬂceﬂaTem N.A. ITsITanes

7

PaGouas mporpamma cocraBieHa:

noreHT kadenper ['MuTTK, kannm. TexH. Hayk W O.P.
[Man¢punosa

Penensenr: /

3am. HayanpHuka KPII-2 OO0 "OCK", C.B. HemkoB

/v



JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCTIOPTHO-TEXHOJIOTHIECKHX

IIporokomor 20 1. Ne

3aB. kadeapoii A.H.iypO‘lKI/IH

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCIOPTHO-TEXHOJIOTHIECKHX

IIporokomor 20 1. Ne

3aB. kadempoii A.H.iypOIIKI/IH

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kageapbl ['OPHBIX MAIIMH M TPAHCIIOPTHO-TEXHOJOTHIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii A.I/I.EypquMH

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kageapbl ['OPHBIX MAIIMH ¥ TPAHCIIOPTHO-TEXHOJOTMIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii A.I/I.EypquMH

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzanuu B 2029 - 2030
yueOHOM Trojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCTOPTHO-TEXHOJIOTHICCKHX

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.I/I.EypOIIKI/IH

Pabouas mporpamma nepecmMotpena, odcyxaeHa u ogoopena s peanuszanuu B 2030 - 2031
y4eOHOM ToJTy Ha 3acefaHuu Kadeapsl [ OpHBIX MAIIWH U TPAHCTIOPTHO-TEXHOJIOTHICCKHX

[Iporokom ot 20 . Ne

3aB. kadenpoii A.I/I.iypquHH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2031 - 2032
y4eOHOM rojTy Ha 3aceqaHuu Kadeapsl ['OpHBIX MAIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 . Ne
3aB. kadenpoii AN. Kypoukun




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[ensiMu 0CBOCHMS TUCTUATITUHBI (MOYIIs1) «[ MapaBiIrKay SBISIFOTCS:

- (dopmupoBaHMe u pPa3BUTHE CIOCOOHOCTH K CaMOPA3BHUTHIO, CaMOpEATH3AIINH,
WCITOJIb30BAHUIO TBOPYECKOTO B 00JaCTH HcCleoBaHUS (U3UYECKUX CBOWCTB IKHUIKOCTH,
3aKOHOB €€ PABHOBECHS U JIBFIKCHUS;

- (¢opMupoBaHHWE W PA3BUTHE CIIOCOOHOCTH TPUMEHSATH COBPEMEHHBIE METOIbI
UCCIICIOBaHMST (PU3NYCCKUX CBOWCTB KHUIKOCTH, OLICHWBAaTh W TPEIACTABIATH PE3YJIbTATHI
HCCIICIOBAHUIM;

- (hopMHUpOBaHKE U Pa3BUTHE CIIOCOOHOCTH UCTIOIH30BAThH 3aKOHBI U METOIbl MATEMATHUKH
P UCCIICAOBAHUH 3aKOHOB PABHOBECHSI U JIBMYKCHHUS JKUIKOCTH;

- OBJIAZICHHE JOCTATOYHBIM YPOBHEM OO0IIENpOopeCCHOHATBHBIX U MPOQPECCHOHATBHBIX
KOMITeTeHIIHH B cooTBeTcTBHM C TpeboBanusmMu PI'OC BO mno cnermansHoctu 21.05.04 I'opHoe
JIeTI0

Cnennanuzanus ['opbHBIe MaITUHBL M1 000DVIOBAHUE

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

JucuuruinHa ['napaBivika BXOAUT B 4aCTh y4€OHOTO IU1aHa (GOPMUPYEMYIO YUaCTHUKAMU
00pa30BaTebHBIX OTHOLLIEHUI 00pa30BaTEIbHOM IPOTrPAMMBI.

Jns  u3ydeHus  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAQJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHS JUCITUTUTUH/ IPAKTUK:

®dusuka

Beicmias matemaTuka

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUISl U3yYSHUS TUCIUTLTNH/TIPAKTHK:

OcHOBBI (PYHKIIMOHUPOBAHUS TUAPONPUBOAA

I'mpponHeBMONPUBO U TUAPOITHEBMOABTOMATHKA TOPHBIX MAIIUH

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu st

B pe3ynbraTe ocBoeHUs TUCHMITIMHBI (Moayist) «[ uapaBnuka» oOydaromuiics A0IKEH
00Ja/1aTh CIEAYIOIMMHU KOMIIETEHIIUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

[1K-2 CnocobGen pa3pabaThiBaTh TEXHHYECKYH0) M HOPMATHBHYK JIOKYMEHTALMIO JUIS
MaIlIMHOCTPOUTENILHOTO  NPOM3BOJCTBA,  MCIBITAHMS,  MOJEPHM3AIMM,  HKCIUTyaTallHH,
TEXHUYECKOTO M CEPBUCHOIO OOCIYXMBAHHS M PEMOHTA TOPHBIX MAallUH U OO0OpYAOBaHUS
pa3IUYHOrO (PYHKUMOHATBHOTO HA3HAYEHMs] C Yy4eTOM TpeOOBaHUM HKOJIOTMYECKON U
IPOMBIIIICHHON 6€3011aCHOCTH

[K-2.1 [Ipennaraer pemieHus MO MOBBILEHHIO 3(PGEKTUBHOCTH HCIOJIb30BaHUS
TEXHOJIOTUYECKOr0 000PYA0BaHUS TOPHBIX NPEANPUITUI

[1K-2.2 OneHnBaeT HaJEKHOCTh PabOTHI B MPOLECCE KU3HEHHOTO IMKJIA TOPHBIX
MalINH U 000PYA0BaHUS PA3JINYHOrO (YHKIIMOHATHHOIO HA3HAYECHHUS




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

qyuce:

— KOHTaKTHas pabora — 8,7 akaj. 4acoB:
— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeaynuTopHas — 0,7 akaJl. 4acoB;

— caMocTosTeNnbHas pabora — 95,4 aka. 4yacos;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTeCcTaIiy - 3a4€T

AynuropHas ) =
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
=
B aKaj. yacax o Bu KOHTPOJISt
Pazzen/ Tema 2, (B axaz. yacax) S A . p Kon
> 3 © | camocTosiTeNnpHOM | yclIeBaeMOCTH U
JTACIUTUTAHBI N [ . | komnereHuUK
o & padoThI IIPOMEKYTOYHOH
na6. | mpakr. | € &
Tlex. z'g aTTecTaluu
3aH. | 3aH. O &
1.
IIpopaboTka
JIEKIITHOHHOTO
Mmarepuana,
CaMOCTOSITEIIBHOE
M3y4eHne yueOHon
1.1 Kugkocts u ee U HAy49HO
N WnnuBunyansHoe
(usnyeckue cBONCTBA: JUTEPATyPhI
cobecemoBaHme.
o0rmiue CBEJICHHS 0 Towuck
. 3amura
JKHIKOCTH; JOTIOJTHUTENBHOM
11a00paTOPHBIX
OCHOBHBIE ¢usnueckue uH(popMaIHy 1o aGoT
CBOICTBa JKHIKOCTH: Teme (paboTa ¢ P
Nel Ompenenenne
IUIOTHOCTh, CXXHMAaeMOCTb, oubnuorpagpuiec .
IUIOTHOCTEM I1K-2.1,
TEIIOBOE pacmmmpenue,| 3 | 0,5 1 16,3 |kuM Marepuanamu,
HECMEIIIUBAIOIIAXCS [K-2.2
BSI3KOCTb, yaenbHas C 3JICKTPOHHBIMH .
KHUKOCTEH B
TEIIOEMKOCTb, O6ubmmoTekaMu 1
COOOIIaroIIuXCsA
TEIUIONPOBOIHOCTb; 20P,
cocypax,
oco0ble COCTOSIHUS nH(OPMALMOHHO-
No2 Nzyuenmne
JKUJIKOCTU: PacTBOPEHHE B KOMMYHHKAITHOHH
¢busnuecKkux
JKHIKOCTH rasa, bI€ CEeTH S
CBOMCTB JKHJIKOCTH
KaBUTAaLUsl, 00IUTEpaLus. WuTepHer).
IToaroroBka n
odopmiieHue
oTYeTa K
nabopaTtopHOH
pabote




IIpopaboTka

pacxoJl IOTOKa;

BUXpEBOE TEUYCHHUE: POTOP,
BUXpeBas JIMHUS, TpyOKa,
HHTB;

olmiee mpencTaBlIeHHE O
pexxuMax NBUKCHUA.

KUM MaTepuaiaMu,
C 2JIEKTPOHHBIMHU
OHOIHOTEKAMH U

20P,

UHPOPMALTUOHHO-

KOMMYHHKAITHOHH

bI€ CEeTH
WnrepHer)

1.2 Tunpocraruka: JIEKIIHOHHOI'O
THIIPOCTATHYECKOE Mmarepuana,
JTABJICHHE U €r0 CBOWCTRA, CaMOCTOSITEIHHOE
ypaBHeHHsT  Oinepa U u3ydeHue y4eOHOH
nonHbll  puddepennuan M Hay4HO
JTABJICHHSI JJISI PaBHOBECHS JIUTEPATypPhI
CIUIOIIHOM cpenpl; TTouck WnnuBunyansHoe
OTHOCHUTENbHBIN TIOKO# JIONIOJIHUTENBHON |  cobecemo-BaHMme.
JKHIKHX CPell B COCYaxX; HHPOPMAITHH 0 3amura
OCHOBHOE ypaBHEHHE teme (pabota ¢ 11ab0paTOPHBIX
THJPOCTATHKH; 6ubnuorpadudec pabor
abCoIIOTHOE, WU30BLITOYHOE 05 15 14 kUM Marepuanamu,| Ne3 M3mepenue I1K-2.1,
u BaKyyM-METPHUYECKOE ' ' C DNIEKTPOHHBIMH | THIPOCTATHYECKOTO I1K-2.2
JIaBJICHHSI,; OHOIHOTEKAMU 1 JIaBJICHUS,
[IbE30METPUYECKas BHICOTA,; S0P, N4
3akoH Ilackais; nHdopmaonHo- | ['mapaBiandecKuii
CHUJIBI JIABJICHUS SKHJIKOCTH KOMMYHHUKAIIMOHH npecc. 3aKoH
Ha IJIOCKHE H bI€ CETH TTackans
KPUBOJIMHEHHBIC CTCHKH, WurepHer).
LEHTP U TEJIO JIABJICHHS; IloaroroBka u
npuOOpBl sl M3MEPEHUS odopmiieHue
JTaBJICHUS, oT4YeTa K
3aKOH Apxumena, nabopaTtopHOn
TUIaBaHKE Tell. pabore
ITpopaboTka
1.3 OcCHOBBI KHHEMATHKH JICKIMOHHOTO
JKUJIKOCTH: MaTepuaid,
CaMOCTOSITEIILHOE
BHIBI IIBIDKCHIS H3ydeHHe yIeOHOM
SKUJIKOCTH; 1 HayaHo
THIPABIMYCCKHE 3JICMEHTHI . —
MOTOKA; TMouck
YPaBHEHHS HEPA3PLIBROCTH [ ——
A DJIEMCHTApHOH uHpopmanuu no | WunuBunyambHOE [K-2.1,
CTpYHKH u MMOTOKOB 1 14
KUAKOCTIHL: Teme (paboTa ¢ cobeceI0BaHueE. [1K-2.2
6ubmuorpaduuec
cpenHss CKOpPOCTh u




ITpopaboTka

JIEKIIMOHHOTO
Mmarepuana,
1.4 OCHOBEI CaMOCTOSITENEHOE
THIPOIMHAMUKY: u3ydeHue yueOHon
ypaBHeHHe bepHymmm mis 1 HAy9HO VIH MBIy AT HOR
JNIEMEHTapHON CTPYHKU H JIUTEPATypPhI coBeceIoBaHIe
JUId TOTOKa >KUIKOCTH U ITouck Jammira ’
rasa; JIOTIOJTHUTEITbHOM
J1a00PaTOPHBIX
Hanop (yzenbHas HEprus) uH(popMaIuy 1o aGoT
JKUJIKOCTH; Teme (paboTa ¢ p
Ne5 Mimmroctpanus
ko3¢ unuent Kopuonuca; 6ubmuorpaduuec
YpaBHECHHUS I1K-2.1,
HaropHas u 1 1 17,4 |kuM Matepuanam,
Bepuymu, IK-2.2
Mbe30METPUYECKasT JIMHUU C ONEKTPOHHBIMH | o Sy 20
VIS WICATbHOW U peabHON OuOIHOTEKAMH U _Hano HIz) S
JKMJIKOCTH, S0P, P .
IIbE30METPUYIECKOM
u3MepeHne HAaropoBs, nH(OPMALOHHO- [E——
JaBICHUM, pacxomoB U KOMMYHHKAITHOHH THYGOMPOBOMA
cKopocTeit JIBIDKCHUS bl€ CEeTH cgEIOTé;neHMﬂ
JKHIKOCTH; WnrepHer). P
UCTEUeHNE JKHIKOCTH, IoaroroBka u
HacaJlKu. odopmnenue
oTyera K
1a00paTOpHOI
pabote
IIpopaboTka
JIEKLIUOHHOTO
1.5 T'unpaBnuyeckue !
Mmarepuaa,
CONPOTHUBIICHUS. WunuBnayanpHOE
CaMOCTOSITENEHOE
Pexum JIBIDKEHHS .| cobecenoBanue.
u3ydeHue yueOHon
JKHIKOCTH: W HAVAHO 3ammra
KPUTEPHU noaoous. e Z: . 71a00PaTOPHBIX
Pesxxumbl TEUSHHUS Hg Hcip pabor
(JtaMHHApHBIN u . Ne7 Pexxumbl
. JIOIIOJIHUTEIIbHOM
TypOYJIEHTHBIN); -, JIBIDKECHUSI TOTOKA
(hopMyIIBI TOTEPh HAIOPA,; P KHUIKOCTH;
’ Teme (paboTa ¢ ’
MOITyIMITUPHIECKIE Ne8 Ompenenenne
oubnuorpagpudiec
TeOpUH TypOYIEHTHOCTH; o5 | os 16 |xunt marepmanan. | TOTEPD HAMOpa 10 MK-2.1,
BIIMSIHUE BSI3KOCTHU ! ! ¢ SJ1eKT EHHHMH’ JUTHHE; [1K-2.2
JKUJIKOCTH u P Ne9 Omnpenenenue
Oubnuorexkamu u
IIEPOXOBATOCTH CTEHOK Ha 0P MECTHBIX ITOTePh
CONPOTHBIICHHUE; o M&HéOHHO Harfopa.
[OTepH Hamopa IO JUIMHE KOMMpHHKaHHOHH 3amuTa
MOTOKA,; gCCCTH KOHTPOJIBHON
MECTHbIE  CONPOTUBIICHUS a00TEHI IO
WuTepuer)
TpyOOIPOBOJIOB; IIOAFOE;BK&;l THIPABINYECKOMY
CONPOTHUBIICHUE Tel MpHU acuer
odopmnenue
o0TeKaHUU MTOTOKOM, ogieTaK TpybompoBoIa
noabEMHas cuia. 1a6opaTopHO

pabote




IIpopaboTka

JICKIIUOHHOTO
Mmarepuana,
CaMOCTOSITENbHOE
1.6 Hecranmonaphsie .
U3yucHHe y4eOHOM
TEUCHUS:
Y HAY9HO
CHJa JaBJCHHs CTPyd Ha
HETIOJBIDKHYIO u JHTCPATYPRI
JIBHKYII] IO(}:ISI Tperpasbl; Toncx
HCTeq}éHI/}IIe perp r; - JIOTIOTHUTETHHON
P uHpopmanuu no | WMunusunyambHOoe I1K-2.1,
MIEPEMEHHOM HaIlope; 0,5 17,7
Teme (pabota ¢ cobecezioBaHME. IK-2.2
HEYCTaHOBHBIIIEECS
oubnuorpagpuiec
HAIoOpHOE JIBIDKCHUE
. KAM MaTepuaiaMu,
HEC)KUMAEeMOH JKHIKOCTH B
HeYIIPYFOM TpYGOPOBOE: C DJIEKTPOHHBIMHU
yrpyr pyoorp ’ OoubmuoTeka n
THApOyZap B  HPOCTOM 0P
TpyOOnpoBoe. i
nH(OPMALOHHO-
KOMMYHHUKAIIIOHH
BI€ CETH
WnTepner).
HWroro no pazneny 4 95,4
Hroro 3a cemectp 4 95,4 3auér
Hroro no aucnumninuze 4 95,4 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpagunuoHHble 00pa3oBaTelIbHbIE TEXHOJOTHMH OPHUEHTHUPYIOTCA Ha OpraHU3aluIo
00pa30BaTeNLHOTO  MpOIEecca, NPEANONAraloulyl0 MPSAMYI0  TPAHCIALMIO 3HAHUH  OT
npenoaaBaress K CTyJIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOO0B 00ydeHus). YueOHasi esTeIbHOCTh CTYJCHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PEeNpOAYKTUBHBIN XapakTep.

®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

NndopmannonHass Jekuuss —  [OCIEAOBAaTEIbHOE  H3JIOKEHHWE Marepuaiga B
JUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TIperoaaBaTesl).

JIaboparopHast paboTa — opranusanus yueOHOH paboThI C pealbHBIMA MAaTEPUATLHBIMUA U
MH(OPMALIMOHHBIMU O0BEKTaMH, HKCIEPUMEHTalbHas paboTa ¢ aHaJIOrOBBIMH MOJEISIMU
peaTbHBIX OOBEKTOB.

2. Texnonoruu npobIeMHOro O0y4eHUs] — OpraHu3alus o0pa3zoBaTeNBLHOrO IMpolecca,
KOTOpask MPEeoJaracT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUi JIJIsl CTUMYJIMPOBAHUS aKTUBHOW MO3HABATEIBHON AEITETbHOCTH CTYICHTOB.

@®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BaHUEM TEXHOJIOTHIA MPOOIEMHOTO 00yIeHUS:

[IpoGnemHas nekmust — UW3IOXKEHUWE MaTepHuana, IMpeanoyaraioee MOCTaHOBKY
NpoOJEeMHBIX M JIMCKYCCHOHHBIX BOIIPOCOB, OCBEIICHHE pA3IMYHBIX HAyYHBIX IOJXOJIOB,
ABTOPCKHE KOMMEHTApUH, CBSI3aHHBIE C PA3IMYHBIMU MOJEISMHU MHTEPHPETALUU H3y4aeMOTO
Marepuaa.

3. HTepakTUBHBIE TEXHOJOTUU — OpPTraHU3allksg 00pa30BaTENIbHOIO IMpoliecca, KOTopas
IpEeIoiIaracT akTUBHOE U HEIMHEHHOE B3aMMO/ICHCTBHE BCEX YUaCTHUKOB, IOCTHKEHUE HA STON
OCHOBE JIMYHOCTHO 3HAYMMOTO [JJIsi HUX o0Opa3oBaTeNbHOTO pe3ynbrara. Hapsay co
CHCIMATM3UPOBAHHBIMA  TEXHOJOTHSIMH ~ TAaKOTO  poJa  NPUHIHUI  HHTEPAKTUBHOCTH
MPOCIEKUBAaETCS B OOJIBIIMHCTBE  COBPEMEHHBIX  OOpa3oOBaTENbHBIX  TEXHOJOTHUH.
WHTEpakTHBHOCTH TOAPA3yMEBACT CyOBEKT-CyOBEKTHBIE OTHOIICHHS B X0A€ 00pa30BaTEIbHOTO
nporiecca U, Kak clieZicTBre, (OPMUPOBAHNE CaMOpPa3BUBAOIIEICS HH(DOPMAIIHOHHO-PECYPCHOM
Cpeabl.

@opMbI yUeOHBIX 3aHSTHH C HCIIOJIB30BAaHUEM CIICIUAIN3UPOBAHHBIX WHTEPAKTHBHBIX
TEXHOJIOTHM:

Jlekumst «oOpaTHOM CBS3M» — JEKIHMSI—TIPOBOKANMS (M3JI0KEHHE MaTepHaia ¢ 3apaHee
3arJaHUuPOBAHHBIMU omnokamn), nexkuus-oecena, JEKIMS-IUCKYCCHS,
JEKIUA-TIPECCKOHPEPEHITHSI.

4.  MHpopMallMOHHO-KOMMYHHMKAllUOHHbIE ~ OOpa3oBaTelbHbIE  TEXHOJIOTMH  —
opranu3zaiys 00pa3oBaTeIHLHOTO MPOIecca, OCHOBAHHAS HA IPUMEHEHUH CIeIIHaTH3HPOBAHHBIX
IPOTPaMMHBIX CpeJl U TEXHUYECKHUX CPEJCTB PabOThI ¢ HHPOPMALUEH.

@opMbI Y4eOHBIX 3aHATHH C WCIOJIB30BaHUEM HH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHM:

Jlekums-Bu3yanu3anusi — W3JI0KEHHUE COACP)KaHUS COMPOBOXKIACTCS TPE3eHTALUCH
(1emMoHCTpaluel yueOHbIX MaTepHaioB, MPEACTABICHHBIX B PAa3IMUHBIX 3HAKOBBIX CUCTEMax, B
T.4. WUTIOCTPATHUBHBIX, TPahUIECKHX, ayJHO- U BUICOMATEPHAIIOB).

JIaGopatopHoe 3aHsTHE B (pOpME BUPTYalIbHOH BH3YyalM3alliU MPOLIECCOB M SIBJICHUH,
NPOUCXOSIIAX B KHUIKOCTH W JESITEIBHOCTH C WCIOJIB30BAHUEM CIECIHATH3HPOBAHHBIX
IPOTPaMMHBIX Cpe/I.

6 YueOHO-MeTOqHUECKOE 00ecTIedeH e CAMOCTOSITeJILHOW PadoThl 00yYaOIIMXCS
[Ipencrasneno B mpuioxxkeHuu 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMI
IIpencraBneHbl B IPHIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCITUITIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. CazanoB, U. U. T'unpasnuka : yueOnuk / M.W. Ca3zanoB, A.I'. Cxuprianze, B.H.
NBanoB. — MockBa : KYPC : MHOPA-M, 2022. — 320 c¢. — (bakanaBpuar). - ISBN
978-5-906818-77-5. - Tekcr : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1841090 (mara o6pamenus: 08.04.2024). — Pexum
JOCTYTIA: TIO TIOJIITUCKE.

2. llewinak, A. A. I'mapaBnuka v ruAportHeBMONIPUBO. OCHOBBI MEXAHHUKH KUIKOCTH U
raza : yueOnuk / A. A. llleitnak. — 6-¢ u3., ucnp. u gon. — Mocksa : UTHOPA-M, 2024. — 272
c. — (Bricmee obpazoBanme). - ISBN 978-5-16-019380-9. - Tekcr : snekrponnsi. - URL:
https://znanium.com/catalog/product/2113849 (mara oOpamenus: 08.04.2024). — Pexum
JOCTyTA: MO MOJIITUCKE.

3. llrepennuxt, . B. ['napasnuka : yueouuk / JI. B. llltepernuxt. — 5-e uzn., crep. —
Cankr-IlerepOypr : Jlanp, 2022. — 656 c. — ISBN 978-5-8114-1892-3. — Tekcr :
SIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-ONOINOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/212051 (mata oOpamienus:: 08.04.2024). — Pexxum mocrtyma: s

ABTODU3. TTOJTH30BATEIEH.

0) JlomostHuTEIbHAS JIATEPATYpa:

1. l'mppasnuka v ruaponpuson [Tekcr] : yueonoe nocoodue. [T.] 3/ H. C. I'ynunun, E. M.
Kpusenko, b. C. Maxosukos, W. JI. ITacToeB ; mox obmr. pex. 1. JI. ITactoera; pen. coser : JI. A.
[Tyuxos (mpen.) u ap. - 4-e uzm., crep. - M. : I'opnas kuura : MITY, 2007. - 519 c. : ui., rpad.,
CXEMBI, Ta0JI.

2. Kpectun, E. A. 3aiaqduk 1o TUAPABIMKE ¢ MPUMEPAMHU PACUETOB | ydeOHOEe mocooue
nuis By30B / E. A. Kpectun, U. E. Kpectun. — 5-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2021,
— 320 c¢. — ISBN 978-5-8114-7345-8. — Tekcr: oanekrtponHbiii /[ JlaHb
aJeKTpoHHO-OMOmmoreunas cucrema. — URL: https://e.lanbook.com/book/158956 (mara
obpaienus: 08.04.2024). — Pexxum goctymna: /it aBTOPU3. MOJIb30BATEICH.

3. MonuanoBa, T. I'. T'mapaenuka : ydeOHoe mocobue / T. I'. MomyaHoBa. —
bnarosemenck : Hdans['AY, 2014. — 156 c.— Tekcr: oanekrpoHHslii// Jlane
3NIEKTPOHHO-OMOIHoTeynas cucrema. — URL: https://e.lanbook.com/book/137713 (nata
obpaienus: 08.04.2024). — Pexxum foctymna: /it aBTOPU3. IOJIb30BATEICH.

B) MeToanyeckne yKazaHus:

1. Manxko E.IO., YcoB N.I'. Mexanuka »UJIKOCTH U Ta3a: MeTonuyeckne yKazaHHus K
1abopaToOpHBIM paboTaM MO AUCHUIUIMHAM «MeXaHuKa >KUAKOCTH U ra3ayn, «[ uapaBnuka» c
UCTIOIb30BaHUEM DKCIIEPUMEHTAIBHON YCTaHOBKM sl cTyneHToB HampasieHuii 190100 u
cneuuanbHoctelt 190205. Marnutoropek: 'OY BITIO « MI'TY», 2013. - 24c.

2. Mamnko E.IO., YcoB N.I'. MexaHnka »XHJIKOCTH U raza: MeToaudeckue yka3aHHs K
1abopaToOpHBIM paboTaM MO AUCHUIUIMHAM «MeXaHuKa >KUIAKOCTH U ra3ayn, «[ uapaBiuka» c
UCIIOJIb30BAaHNEM HMHTAIIMOHHBIX MoJeied it cryiaeHToB Hampasienuit 190100 wu
cneunanbHoctelt 190205. Marnutoropek: OV BITO « MI'TY», 2013. —40 c.

3. Kyrny6ae, 1. M. I'unpaBnuka ¥ THAPOITHEBMOIIPUBOJ : METOAMYECKHE YKa3aHUS K
KOHTPOJIbHBIM paboTaMm mo aucuuiuimHaMm "MexaHuka skuakoct u rasza’, "['mapaBnuka",
"I'mapasnuka u ruapornaesmonpusoa” / Y. M. Kyrtny6aes, E. FO. Marxko, 1. I'. Ycos ; MI'TY,
Kadenpa ropHbIx MammH ¥ TpaHCHOPTHO-TEXHOJIOTHUYECKUX KOMIUIEKCOB. - MarHuTOropck :
MI'TY, 2012. - 1 AJIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload.name=154
1.pdf&show=dcatalogues/1/1124315/1541.pdf&view=true (1ara oOpamicHus:



08.04.2024).MakpooOBeKT. - TeKCT : 37eKTPOHHBIHA.

4. Marko, E. 0. 'mapasirka U THAPOITHEBMOIIPHUBO/ & 1abopaTopHblii paktukym / E.
1O. Mamnxko, U. I'. YcoB ; MI'TY. - Marautoropck : MI'TY, 2014. - 1 3nekTpoH. ONT. TUCK
(CD-ROM). - URL: https://magtu.informsystema.ru/uploader/fileUpload?name=1549
.pdf&show=dcatalogues/1/1124731/1549.pdf&view=true (mara oOpamenus: 08.04.2024). -
MakpooOBeKT. - TEKCT : 3JIEKTPOHHBIH.

5. Makapos A.H., Kyrny6aes 1.M. , Mauxko E.1O., Kynpsmos A.A., Ycos U.I'. OnbiTHOE
MOJTBEPXK/ICHUE MEXaHUKa >KUJIKOCTH KUAKOCTHBIMH MpuOopamu: MeToauueckue ykazaHus K
nabopaTtopHbIM paboTaM MO JUCHUIUIMHAM «MeXaHWKa >KHIKOCTH W Taza» JUisi CTYJISHTOB
crnenuansHocTeit 130400, 190109, 150201, 151001 Bcex dopm obyuenus. Marautoropck: ['OY
BITIO « MI'TVY», 2013. - 22c.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcebl:

IIporpamMmmHoe oGecnieueHue

Haumenosanue [10 Ne noroBopa Cpox 1eCTBUS JIMLICH3UU
7Zip cB00OOAHO pacrpocTpansemoe 110 OECCPOUHO
ONeKTPOHHBIE

IJIAKATHI 10

TUCIUATUINHE K-278-11 or 15.07.2011 0OecCpovYHO
"I'mapaBnuka u

ruaponpuso”

FAR Manager cB000HO pacnpoctpansiemoe 110 0OeccpoyuHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HH(OPMAIMOHHBIE CIPABOYHbIE CUCTEMbI
HazBanue kypca CchlIKa

DnekTpoHHas 0a3a meproauueckux u3manuii East View
Information Services, OO0 «MBHC»

https://dlib.eastview.com/

HaIII/IOHaJ'IBHaﬂ I/IH(l)OpMaIII/IOHHO-aHaHHTquCKaSI URL:

cucreMa — Pocculickuit HHJACKC HAYYHOI'O HUTUPOBAHUA . . .
(PUHLI) https://elibrary.ru/project_risc.asp
ITouckosas cucrema Akagemust Google (Google Scholar) [URL: https://scholar.google.ru/
denepanbHoOe rOCyIapCTBEHHOE Oro/KETHOE

yupexnenne «DenepanbHpiii MHCTUTYT npoMbiniennoi|URL: http://iwww1.fips.ru/
COOCTBEHHOCTH

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTITHHBI (MOILYJIs1)

MaTepHaano-TeXHqucxoe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:



B cootBeTcTBUY C Y4EOHBIM TIJIAHOM IO TUCIUTIIMHE TIPETYCMOTPEHBI CIICTYIOIINE BUIbI
3QHSITHIA: JEKIUHU, TPAKTHYECKUE 3aHATHS, TaOOPATOpHBIE 3aHATHS, CAMOCTOSTENIbHAs padoTa,
KOHCYJIBTAIINH, 3a49€T , IK3aMEH.

VY4eOHble ayJUTOPUH JUIsl IPOBEACHUSI 3aHATUHN JIEKLIMOHHOI'O THIIA!
- MyJBTUMEIUMHBIE CPEJICTBA XPAHEHUS, IEPEAAYH U NPEACTaBICHUS HH(DOpMALIUH.

VY4eOHble ayJUTOPUH JUIsl IPOBEACHUSI 3aHATUHN JIJIsl IPOBEACHUS TPAKTUUECKUX 3aHATHI:
- MyJIbTUMEIMHHBIE CPEJICTBA XPAaHEHNUS, [IEpeayuy U IPeCTaBIeHUs HH(popMaIy;
- IOCKa, MYJIbTUMEAUMHBIA ITPOEKTOP, KPaH.

VY4eOHble ayIUTOPUM Ul IPOBEIEHUS IPYNIOBBIX U MHAWBUIAYAJIbHBIX KOHCYJIbTALUH,
TEKYILEro KOHTPOJIS U IPOMEKYTOUHOM aTTeCTAllUN

- MyJIbTUMEIMHHBIE CPEJICTBA XPAaHEHNUs, [IEpeayy U IPeCTaBIeHUs HH(popMaIiy;

- IOCKa, MYJIbTUMEANMHBIA IIPOEKTOP, KPAH.

[TomerteH s U151 CAMOCTOSITENBHO pabOThI 00YYAOIHXCS:
- IepCcOHaNIbHBIC KOMITbIOTEPHI ¢ makeToM MS Office, BBIX010M B MHTEPHET U € AOCTYIIOM
B DJICKTPOHHYIO 00pa30BaTEIbHYIO CPE/ly YHUBEPCHUTETA.

[Tomemenuss nmnsi  XpaHeHHS W NPOPHIAKTHYECKOrOo OOCTYXUBaHUS — y4eOHOTO
00opyIoBaHUs:

- CTeJUI&XU JUIA XpaHEHUS Y4eOHO-HArJSAHBIX TOCOOMH U y4eOHO-METOIUYECKOM
JIOKYMEHTAIUH.

VY4eOHble ayJUTOPUH JUIsl IPOBEACHUS 1a00paTOPHBIX padoT:

Kommnekc yuebnsblit «I uapaBanueckue NpuBOAbI U CPECTBA aBTOMATU3ALIUN;
Kommiekc yue6HbIl «I MapoaBTOMaTHKaY;

Kommeke 11 oTpabOTKH HaBBIKOB MPOEKTUPOBAHUS;

JlabopaTopus yueOHas runpaBiandeckas «Kanemnbpkay



IIpunoxenne 1
Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs
ITo nucuurumee «I'uapaBiaukay IpeayCMOTpPEHa ayJUTOPHAs U BHEAYIUTOPHAs
CaMOCTOSTENIbHAsI paboTa 00yJarOIIUXCS.
AyIuTOpHAs CaMOCTOsATENIbHAS paboTa CTYJCHTOB MPEAIOIaraeT UHNBH Iy a bHbIC
cobeceroBaHUsI M COOOIIECHUSI Ha JIEKIIMOHHBIX 3aHATHSAX U 3aIUTY JJa0OpaTOPHBIX PaboT.

IIpumepHbIe BONPOCHI 1JIs1 AYAUTOPHBIX HHAUBUAYAJIBHBIX cO0eceI0BAHUIT U COOOIIEHMI:

1. Tema XugkocTs 1 ee (pU3MIECKHE CBONCTBA:

CaoticTBa pabouunx xuakocteid. OCHOBHBIEC MOHSATHUS U ONPEICICHHS KUIKOCTH.
[110THOCTP M yIeTBHBIN BEC KUIAKOCTH.
CKMMaeMOCTD JKUIKOCTH.
Koaddurnuent o6beMHOTO CKATHS.
KoadduimeHT TermoBoro pacumpeHus.
Moynb ynpyrocTu ,UAKOCTH.
Bs3kocTs JXKUIKOCTH.

Koaddurument kuHeMaTHiecKoi BA3KOCTH JKHUIKOCTH.
KaBuTanus >XKUIKOCTH, CHOCOOBI MPEJOTBPAILICHHUS.
0. OGauTepamus >KUIKOCTH.

BOoo~NoOR~WNE

2. Tema I'mapocratuka:
1. T'mapocrarrka, OCHOBHBIC MIOHSTHS U ONPEACIICHHUS.
2. TloHsTHE THAPOCTATUYECKOTO JABICHHUS.
3. EnwHWIBI 13MEpeHus THAPOCTATHICCKOTO JTABICHHUS.
4. CBoiiCcTBa TUAPOCTATUYECKOTO JIABICHHUS.
5. TloHATHs THAPOCTATUYECKOTO JABIEHUS: a0COIIOTHOE, aTMOC(hepHOE, U30BITOYHOE U
BaKyyM.
6. Juddepennumanbubie ypaBHEHHS Diisiepa JUIsi paBHOBECHSI JKUKOCTH.
7. OCHOBHOE ypaBHEHHE T'HIPOCTATUKH.
8. 3akoH Apxumena.
9. 3akon [lackamns.
10. MexaHu3M C HCIIOJIb30BAHUEM YPAaBHEHUS THIPOCTATUKH, JIOMKPAT. U MYJIbTUIUTHKATOP.
11. MexaHu3M C UCTIOJIH30BAaHUEM YPaBHEHHS TUAPOCTATUKH, MYIbTUILIHKATOP.
12. 3mepenue TaBIeHUS )KHJIKOCTH.
13. PaBHOBecHE KUIKOCTH B COOOIIAOIIMXCS COCYAaX.
14. Cuna maBieHHs )KUIKOCTH Ha BEPTUKAIBHYIO CTCHKY.
15. Cuna naBreHus KUIKOCTH Ha TOPU3OHTAIIBHYIO CTEHKY.
16. Cwta maBJIeHUs KUJIKOCTH Ha HAKIIOHHYIO CTCHKY.
17. Omnpenenenue TOIIIUHBI CTEHKH.
18. l'uppomuHAMUKaA, OCHOBHBIC OINIPEICIICHUS.

3. Tema OcHOBBI KHHEMATUKHU KUIKOCTH:

['eomeTpusi MOTOKOB KUAKOCTH.

Krnaccudukaimst moOTOKOB KUIKOCTH
PexxuMpl aBmkeHus )kuakoctu. Yucno PeiHonnaca.
JlaMuHApHBIN PEXXUM JBUKEHUS KUJIKOCTH M €r0 3aKOHOMEPHOCTH.
Pacxon u cpenusis CKOpOCTh MOTOKA MPHU JTAMUHAPHOM PEXHUME.
TypOyneHTHBIN PEKUM IBHKCHHS )KUIKOCTH U €r0 3aKOHOMEPHOCTH.
3aK0oH HEPA3PBIBHOCTU MOTOKA KUIAKOCTH.
[IprMeHeHre OCHOBHBIX YpaBHEHUHN JBHKEHUS MMOTOKOB KUAKOCTH JJISl U3MEPEHUS
CKOpPOCTEW U pacXOJ0B KUIKOCTH.

N akWNE



9. MoxeT 11 paBHOMEpPHOE, ABI)KEHHE OBbITh HEYCTAHOBUBIIMMCS, @ HEPABHOMEPHOE -
YCTaHOBUBIIUMCS?

10. {aiiTe onpeneneHus ¥ NpUBEAUTE IPUMEPHI BUIOB JBM)KEHUS KUIKOCTH YCTAaHOBUBILIETOCS
HEYCTaHOBUBILETOCs1, HATOPHOI'O ¥ 0€3HAIIOPHOT'0, PABHOMEPHOT'O U HEPABHOMEPHOTO,
IJIABHO MEHSIOLIETOCS.

11. Yro Takoe nuHUSA TOKA, TpPyOKa TOKa U JIEMEHTapHas CTpyika?

12. Tlpu KaKuX YCIOBHSIX COXpaHSETCS MOCTOSIHCTBO pacxo/ia BIOJb MOToKa?

13. B ueM omiMume TypOyJI€HTHOIO TEUEHUS KHUJIKOCTH OT JJAMUHAPHOI0?

14. TlosicauTe (hpnU3MYECKHii CMBICI U MPAKTHUECKOE 3HaUeHue KpuTtepus PeitHonbca.

15. Bausier sin Temmeparypa JKUAKOCTH Ha BEIMYUHY KPUTHUECKONH CKOPOCTH, ITPU KOTOPOI
IIPOUCXOJUT CMEHA PEKUMOB JIBUKEHUS?

16. HazoBuTe CBOWCTBA 2JIEMEHTApPHON CTPYHKH.

17. O6bsicHuTE, YTO TaKOE JIUHMS TOKA, KaK BBITJIUT CTpyHyaTas MO/eb IOTOKA, YTO TaKOe
«OKUBOE CEUEHHE», «CMOUYECHHBIA NEPUMETP» U «TUIPABIMUECKUIN paanyc»?

4. Tema OCHOBBI THAPOJUHAMHUKH.
[M'uapoarHamMuKka, OCHOBHBIC OMIPEICIICHUS.
2. 3aKoH COXpaHEHUs YHEPTHH ISl MOTOKA KUIAKOCTU. Y paBHeHUE bepHysn g moToka
HUACAIBHOM KUTKOCTH.
VpaBuenue bepHysum 175 CTpYHKH UA€ATbHON KUAKOCTH.
VYpaBHeHnue bepHyiun 171 MOTOKa peaibHOM KUAKOCTH.
VpaBuenue bepHymum 7151 CTpYHKH peaabHOM KUAKOCTH.

=
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5. Tema I'mapaBnndeckue cOpoTUBIEHUS. PeXUMBI IBUKEHUS KUIKOCTH
Crioco0bI IpeAoTBpaleHUs THAPABINIECKOTO yAapa..
[Torepu Hamopa (1aBieHus), onpeaesieMble JNIMHON TpyOonpoBoaa, popmyina apcu.
OrnpezenieHre MECTHBIX TIOTEPH Haropa (IaBieHus) B TpyoomnpoBoje, popmyna BelicOaxa.
Omnpenenenue noTeppb Haropa (aBjieHus) B Tpyoonposoje, hopmyna Japcu-BeiicOaxa.
Pacuer 00111ero cOnmpoTUBIICHHS B IPOCTOM TPYOOTIPOBOJIE.
[TocnenoBarenbHOE COETUHEHNE POCTHIX TPYOOIPOBOJIOB.
[TapamnensHOE COeTMHEHNE TTPOCTHIX TPYOOIIPOBOJIOB.
Omnpeznenenue NoTephb AABJICHUS B pealbHON THAPOCUCTEME.
. ®opmyina Topuuesm.
10. McredyeHne XuaKOCTH Yepe3 Majoe OTBEPCTHE B TOHKOM CTEHKe.

©CoNoa~wWNE

6. Tema HecranmonapHele Te4eHHUS.
1. KaxoBa popmyra cuibl JaBieHUs CTPYH Ha JBIXKYIYIOCS, Ha HEMOJIBUXKHYIO Mperpany?
2. Kakue Tpy1HOCTH BO3HUKAIOT IPU pacy€Te BPEMEHH OIIOPOKHEHUS PE3EPByapa NEPEMEHHOTO
TOPU30HTAIIBHOTO CEYEHUSI?
3. Uto npoucxoauT ¢ K03 HUIIMEHTOM pacxo/ia K KOHITy Ipoliecca OOpPOXKHEHUs cocyaa?
4. YCKOpHUTCS UITH 3aMEIJTUTCS OMTOPOKHEHHE COCYy/1a Yepe3 OTBEPCTHE B €r0 JHE, €CIIH 3TO
OTBEPCTHE CHAOANUTH BHEITHUM LIMJIMHAPUIECKUM HACATKOM?
5. UeM npeHeOperaroT Npu BbIBOJIE YPaBHEHHUSI HEYCTAHOBUBILIETOCS ABM)KCHUS KUJKOCTU B
TpyOoIpoBoe?
6. B cBs13u ¢ 00JBIIION BETMYMHON HHEPIIMOHHOTO HANopa KaKoe TEXHUYECKOe CPEICTBO CIEAYeT
IPUMEHUTD, YTOOBI JBM)KEHUE KUJIKOCTH HA OCHOBHOM y4acTKe TpyOOonpoBoJia ObLIo
YCTaHOBHUBIIUMCSI?
7. Yo Ttakoe rugpoynap?
8. UeM MOHO YMEHBILIUTH yIAPHOE MOBBIIICHUE TaBICHUA?
9. UeM racsrcs yapHbl€ BOJIHBI C TEYEHUEM BPEMEHU?
10. Kak paccuuTbiBaroTCs 3aTOIUICHHBIE OTBEPCTHUS U HACAAKA?



11. Kak u3aMeHs0TCs pacxoj U CKOPOCTh NPU UCTEYEHUH KUIKOCTH YePe3 LUIMHAPUIECKHUM
Hapy>KHbIN HACa/I0K 110 CPABHEHUIO C UCTEYEHUEM €€ U3 KPYIJIOro OTBEPCTHS TOTO )K€ TMaMeTpa B
TOHKOMW CTEHKE I10J] TEM K€ Haropom?

12. YeMm oTiim4aeTcs HApY>KHBINA MATUHAPUYCSCKUI HACATIOK OT TPYObI?

13. B 4ém 0cOOEHHOCTH HCTEUEHUS KUAKOCTH U3 OOJIBIIOT0 OTBEPCTHS IO CPABHEHHIO C
UCTEYEHHUEM €€ U3 MAJIOTO OTBEPCTHS

14. Tunpocraruueckuii ynap. ®opmyna XKykosckoro H.E. mig runpoyanapa.

15. CriocoObl npe1oTBpalleH s THAPABINYECKOT0 yaapa

Cnucok jadopaTopHbIX padoT
Onpeznenenne IIOTHOCTEH HECMEIINBAIOIIMXCS KUAKOCTEH B COOOLIAIOIUXCS COCyaax,
Uzyuenue pu3nueckux CBOMCTB KUAKOCTU
W3mepenne ruipocTaTuyecKoro 1aBjIeHus,
['uppaBnuyeckuii npecc. 3akox [lackans
Nnnroctpanus ypaBHeHHs bepHyiuiuy,
[TocTpoeHre HaOPHOM U TEE30METPUUYECKON JTUHHM JJIsl TPYOONPOBO/IAa CONTPOTHUBICHUS
Pexxumbl 1BHYKEHUS MOTOKA KUIAKOCTH;
Ornpezenenne noTeps Haopa Mo JJIUHE;
OmnpeneneHre MECTHBIX MIOTEPH HAIOpa.

CoNoO~WNE



puiioxenne 2
OueHovHbIe CpeaCcTBA /1Jis1 NPOBeAeHHUS POMEKYTOUHON aTTeCTANNH

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBEACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.:

Koo
uHouKamopa

Hnouxamop
00CMUMCEHUS
KOMnemenyuu

O1eHOYHEIE Cpe€acTBa

ITK-2: CriocoOeH pa3pabaThiBaTh TEXHUYECKYIO 1 HOPMAaTUBHYIO IOKYMEHTAIUIO JIJIsI MAITUHOCTPOUTEIIFHOTO TTPOU3BOICTBA, UCIIBITAHUS, MOICPHHU3AIIHH,
HKCIUTyaTalH, TEXHUYECKOTO U CEPBUCHOIO OOCITYKUBAHHSI I PEMOHTA FOPHBIX MAIIMH U 000PYI0BaHMS PA3INYHOI0 (PYHKIIMOHAIBHOIO Ha3HAYEHHS C YUETOM
TpeOOBaHUH SKOJIOTMYECKON M MPOMBIIICHHON 0€301MacHOCTH

I1K-2.1

[Ipennaraer pemienus mno
MTOBBILICHUIO
a¢ddexTuBHOCTH
HCII0JIb30BAHUS
TE€XHOJIOTHYECKOI O
000pyI0BaHUS TOPHBIX
NPEAIPUATHI

I1K-2.2

O1eHUBaET HAJIG)KHOCTh
paboTHI B TIpoiiecce
KU3HECHHOTO [IUKJIa
TOPHBIX MAIllUH U
o0opymoBaHUs
Pa3IMIHOTO
(YHKITMOHATTLHOTO
Ha3HAYCHUS

IIpuMepHBIe BONPOCHI VISl IPOMEKYTOUYHOM aTTeCTAlUN
1. Tema XKumakocTs 1 ee (U3HUECKUE CBOMCTBA:
1. B 4éM oTim4me KuIKOCTeH OT TBEPABIX TE U Tra30B?
2. KakoBa B3auMOCBS3b MEXY IJIOTHOCTBIO M YAEIbHBIM BECOM KUIKOCTU? YKAKUTE UX CAUHUIIBL.
3. Uto Ha3bIBaeTcs KOdPPuImeHToM 00BEMHOTO cxaTus kuakocTu? KakoBa ero cBa3b ¢ MOJIyJIEM YIIPyrocTu?
4. KakoBa CBSI3b CKOPOCTH 3BYKa B )KHJIKOCTH C MOJYJIEM YIPYTOCTH U INIOTHOCTHIO KUIKOCTH?
5. Yrto Ha3bIBAETCS BAZKOCTBIO KUAKOCTU? B uéM cocTouT 3aKoH BsA3KOro TpeHust Hprotona?
6. B ueM npuHIIMIIHATBEHAS PA3HUIIA MKy CHJIAMH BHYTPEHHETO TPEHHUS B KUJIKOCTH U CUIIAMU TPEHUS TIPU
OTHOCHUTEJIbHOM NEPEMEIICHUU TBEPABIX TEI?
7. KakoBa cBsI3b MEXy TMHAMHUYECKUM U KHHEMATUUECKUM KO3 OUITHECHTaAMH BA3KOCTU? Y KaKUTE UX €IUHUIIBL.
8. Kakue BUJIbI CHII B )KUJKOCTU PacCMaTpUBAIOTCS B THApaBiInKe?
9. VkaxuTte cBOMCTBA HaeanbHON xuAKOCTU. C KaKol 1eNblo B THAPABIUKE BBECHO MOHATHE 00 HealbHON
Kuakoctu? B Kakux ciydasx npu NPaKTUYECKUX Pacdy€Tax MOKHO CUUTATh )KUAKOCTb UI€ATbHOM?
10. Onnmure cxemy BUCKO3UMeTpa DHriepa. Kakyro BA3KOCTh OH U3MepsieT? YKaKHUTe CBSI3b YCIOBHOU BSI3KOCTH C
KHHEMATHYeCKOM U MOocieJHEN - ¢ TMHAMHUYECKOM.
11. HanumuTe ypaBHEHHE COCTOSIHUS ra3a u JauTe ONpeAeieHue BXOIAIINX B HETO BEJIMYHH.
2. Tema I'mapocraruka:
1.KakoBbI CBOMCTBA THAPOCTATHYECKOTO JTaBICHUSA?
2. O0bsicauTe (HU3MUECKUN CMBICT BEIMYNH, BXOAAIIUX B MU hepeHIanbHbIe YPAaBHEHHUS PAaBHOBECHSI KUIKOCTH
Ditnepa.
3. KakoBbI popma 1 ypaBHEHHE MOBEPXHOCTH PABHOTO JABJICHUS: IIPH a0COTIOTHOM IOKOE KUKOCTH; P IBH>KEHUU
coCy/ia C )KUAKOCTBIO MO TOPU30HTAIBHOM MIOCKOCTH ¢ YCKOPEHHUEM; TTPU BPAILIEHUH COCY/Ia C )KUIKOCTHIO BOKPYT
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BEpTUKAJILHOU OCH?
4. Kak ¢popmynupyercs 3akoH Ilackans? [IpuBenute npumMepsl rTUAPaBINIECKIX YCTAHOBOK B CHCTEME THIPOIIPUBO/IA,
JIEMCTBHE KOTOPBIX OCHOBAHO Ha 3aKkoHe [lackans.
5. KakoBbI COOTHOIIEHMS MEX1y aOCOTIOTHBIM JAaBICHUEM, U30BITOUYHBIM U BaKyyMMeTpuueckuM? Uto OoJbIie:
abcommoTHOE naBienue, papHoe 0,12MI1a, nnu u3dsiTrounoe, paBaoe 0,06MIIa mpu atmochepHom naBiaeHun paBHOM 0, 1
MITIa?
6. UeMy paBHa B METpax BOJSHOTO CTOJI0A MHE30METPUIECKast BHICOTA I aTMOC(EPHOTO aBICHUS?
. [Touemy 1ieHTp AaBieHUS BCETAa HAXOAUTCS HUKE IIEHTPA TSHXKECTH CMOYEHHOM MOBEPXHOCTH IJIOCKON CTEHKU?
. O06BsicHHTE, UTO TaKOe ITbe30MeTpruYecKas U 0apoMeTpuueckas BoicoTa. Kak ycTpoeH MexaHnuecKuii MaHOMETp?
. Uro Takoe amropa JaBiIeHUS U LEHTP JaBICHUS?
4. Tema OCHOBBI TUIPOJUHAMUKH.

. HazoBuTe 3HEpreTHYecKrii CMBICI KaXI0T0 cllaraeMoro ypaBHeHus bepHysuiu.
. Mosxert nu 6b1Th K03 durueHT Kopuomnuca 6onpine nsyx? [IpuBeaute mpuMepsl.
. Uto BnuseT Ha YUCIEHHOE 3HaueHne koddunmenta Kopuonuca?
. [laliTe reoMeTprueCcKOEe UCTOIKOBAHUE KaXX0UW COCTABIISIONIEN ypaBHEHUS bepHyu.
. Uro npexacrasisieT co00i pa3HOCTbh OpAMHAT HAITOPHOM JIMHUU U1€aTbHOMN )KUJIKOCTH U pealIbHOM?
. Uto mpezacTaBinseT co00i pa3HOCTh OpIMHAT HATIOPHOMN JIMHUU U TTbE30METPHUECKOI?
. Kak ymaunee Bcero mpoBOJUTh TUIOCKOCTh CPABHEHHS TIPU PEIICHUH 3a]1a4, CBSI3aHHBIX C UCTIOJIb30BAHUEM
ypaBHeHus bepnymm?
8. HazoBuTe Ha3HaueHue nbe3oMerpa, Tpyoku Iluro.
10. Korna HanopHasi ¥ mbe€30MeTpuYecKas JUHUU napaiienbHbel? Korna B HanpaBiaeHUU ABUKEHUS KUIAKOCTH 3TH
JUHUW CONMKAIOTCS M KOTJIa YIAJISIOTCS OJTHA OT IPYroi?
11. K xakuM BBIpaKEHUSIM MPUBOAUTCS YpaBHeHUE bepHyM B ciyyasx: a) HEMOABUKHON KHUIKOCTH; 0)
PaBHOMEPHOTO JIBMKCHHS O€3 MECTHBIX CONTPOTUBIICHU; B) HCTEUEHUS KUIKOCTH Yepe3 MaJIoe OTBEPCTHE C OCTPOU
KPOMKOM MPH MOCTOSIHHOM Hamnope?

5. Tema I'napaBindeckue CONMPOTUBICHUA. PEXXKMMBI IBUKEHHS KUIKOCTH
1. O6bsacHUTE Pu3ndecKkuii cMbICT KpuTepues: PeitHonbaca, @pyna u Diinepa. B kakux cnydasx JOMKHBI TPUMEHSATHCS
9TH KpUTEPUH?
2. YKaXXuTe 3aKOH pachpe/esieHns KacaTelbHbIX HAMPSHKEHUH B IWIMHIPHYECKOM TPYyOOTIPOBO/IE MIPH JTaMHUHAPHOM
TEYCHUH.
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3. M3o0pa3zure s1mopy CKOpOoCTel IS YCIOBHH MPEAbIAYIIEro BOIPOca.

4. KakoBO COOTHOLIEHHE MEX/y CPEIHEN M MAKCUMAJIbHOM CKOPOCTSIMU 1P JJAMUHAPHOM T€YEHUH, IIPY PABHOMEPHOM
TypOYJIEHTHOM HAaIlOPHOM TEUEHHH U B CKATOM CEYECHUU CBOOOHON CTPYH IPU UCTEUEHUU?

5. OT Kakux nmapaMeTpoB OTOKA 3aBUCAT NOTEPHU SHEPTUHU 1O JUIMHE [P JJAMUHAPHOM TEUEHUU?

6. Ilpu kaKoM pexxume uMeeT MecTo 0oJiee BHICOKAsi HEPaBHOMEPHOCTb CKOPOCTEH U mouemy?

7. OOBACHUTE MOHATUS «TUAPABINUYECKH TTIAJIKUE» U «TUIPABINYECKH 1LIEPOXOBATHIE» TOBEPXHOCTH. MOXKET JI1 0J1HA U
Ta K€ TpyOa ObITh «TMJIPABINYECKH IIaJIKON» U «TUPABIMUECKH LIEPOXOBATON»?

8. OOBsICHUTE OCHOBHBIC JINHUYU M 30HBI CONPOTHBIICHUS Ha rpaduke Hukypamze.

9. IloueMy nepBast 30Ha 3TOro rpaduKa Ha3bIBAaCTCA IMHEHHAsA», a MOCIEIHAS - «KBaJpaTHUHAsI»?

10. Ot xakux (HakTopoB 3aBHCUT KOID(HUIIMEHT TUAPABIMYECKOTO TPEHUS MPU TYPOYICHTHOM TCUSHHH, U 110 KAKHUM
(dopMynaM MOXHO €ro OnpeAeaIuTh?

11. Kakue conpoTuBIIEHUs Ha3bIBAIOT «MECTHBIMH?

12. Io xaxoit ¢popmyIe onpenenstoT MOTEPH IHEPTUH, BBI3BAHHBIE MECTHBIMU CONIPOTUBICHUSIMU?

13. Kak onpenenuTs NOTEPIO SHEPTUH MTPH BHE3AITHOM PACIIMPEHUH ITOTOKA U BHE3AITHOM CYXEHHUH €ro?

14. Yemy paBeH K03 (UIIMEHT MECTHOTO COITPOTHBIIEHUS IIPU BXO/I€ )KUIKOCTH B TPYOY M3 OOJIBIIOTO pe3epByapa 1 Npu
BBIXO/I€ TTIOTOKA U3 TPYOBI B OONIBIION pe3epByap?

15. B 4éM npuHIMI HATOXKEHUS IOTEPH?

16. 3auem TpeOyeTcst pacCTOSHUE MEX]TY IBYMSI CMEKHBIMU MECTHBIMH CONTPOTUBJIEHUSIMU He MeHee 20-50 nuameTpoB
TpyOBbI, YTOOBI IPUBECTHU JaHHBIE O BeIWYMHE KO3(h(pHIIMEeHTa MECTHOTO CONPOTUBIICHNUS B CIPAaBOYHOM JIuTeparype?




0) ITopsinok npoBeneHUst NPOMEKYTOYHOM ATTECTALMH, TOKA3aTeJH U KPUTepHH
OLICHUBAHUS:

[TpomexyTouHas aTTecTanus Mo AUCIUILTNHE «[ HapaBiIMKay BKIIIOYACT TEOPETUICCKHE
BOTIPOCHI, TIO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHUS 00YJAIOIIUMUCS 3HAHUH, IIPOBOIUTCS B
dbopme 3ayera.

IMoka3aTenu U KpUTEPUHU ONIEHUBAHNS 3a4eTa :

— Ha OIEHKY «3aYTeHO»— 00yUaIOIINIICs MMOKa3bIBaET OPOTOBBIA YPOBEHH CPOPMUPOBAHHOCTH
KOMIICTEHIIHIA, T.€. IIOKa3bIBACT 3HAHMSI HAa YPOBHE BOCIPOU3BEACHUS 1 OOBSICHEHUS
UH(OpPMAaLINY, HUHTEIUIEKTYaIbHbIE HABBIKM PELICHUS IPOCTHIX 337a4; 00yJaronuiics
JIEMOHCTPUPYET TIOPOTOBBI YPOBEHb CHOPMHUPOBAHHOCTH KOMIIETEHIIHIA: B X0/1€ KOHTPOJIBHBIX
MEPONPUITUNA JOIYCKAIOTCS OIIMOKHU, MPOSIBISIETCS OTCYTCTBUE OTAEIbHBIX 3HaHUMN, YMEHUH,
HaBBIKOB, 00YYAIOLINIICS UCTIBITHIBACT 3HAYUTEIIBHBIC 3aTPYAHCHUS TIPU ONIEPUPOBAHUH
SHAHUAMU U YMCHUAMU IIPU UX IICPCHOCC HA HOBLIC CUTYAIIUH.

— Ha OLICHKY «HEY/I0BJIETBOPHUTEIbHO)» (HE 3a4TEHO) — 00yJArOIIUICS JEMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, 10MyCcKaeT CylleCTBeHHbIE OIMOKHU, HE MOXKET IOKa3aTh
WHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 33j1au.



