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®dopma oOyueHus
3a049Has

Wuctutyt/ Gpakynbrer  MIHCTUTYT TOpPHOTO J€jia M TpaHCIopTa
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PabGouass mporpamma cocraBieHa Ha ocHoBe PI'OC BO - choenuanurer 1o
criermanbrocth 21.05.04 T'opHoe neno (nprka3 MunoopHayku Poccun ot 12.08.2020 r. Ne 987)

Pabouas mporpamMma paccMoTpeHa 1 0J00peHa Ha 3aceianuu Kadeaps! [OpHBIX MalTuH U

TPAHCIIOPTHO-TCXHOJIOTHICCKHUX KOMIIJICKCOB
10.02.2023, mpoTokoi Ne 4 %4
3aB. kadeapoit A.M. MaxxutoB
Pabouas mporpamma omobpena metoquaeckoit komuccueid UI'IuT

13.02.2023 r. npotokon Ne 3 4{\\
[Ipencenarens N.A. ITpiTanes

Paboyas nmporpaMma cocraBieHa:
noueHt kapeapsl IMuTTK, kana. TexH. Hayk A.N. Kypoukux

Penensenr: %
3am. navansauxa KPI1-2 000 "OCK" / / C.B. Hemxos




JIner akryaamzanuu padodeil mnporpamMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanusarmu B 2024 - 2025
y4eOHOM rojly Ha 3aceaHuu Kadeapsl [OpHBIX MalllMH ¥ TPAHCIIOPTHO -TEXHOJIOTHUECKUX

[Iporokom or 20 1. Ne

3aB. kadenpoii A.M. Maxutos

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u ogo0pena it peanmsarmu B 2025 - 2026
y4e0OHOM roJly Ha 3aceqaHuu Kageapsl [ OpHBIX MAIIWH ¥ TPAHCTIOPTHO-TEXHOJIOTHISCKHX

[Iporoxom oT 20 . Ne

3aB. kadenpoit A.M. MaxuToB

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena juist peanm3armu B 2026 - 2027
y4eOHOM rojly Ha 3aceJaHuu Kadeapsl [OpHBIX MalllMH ¥ TPAHCIOPTHO-TEXHOJIOTHYECKUX

[IpoTokomor 20 r. Ne

3aB. kadenpoit A.M. Maxutos

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0penHa it peanm3armu B 2027 - 2028
y4eOHOM ro/1y Ha 3aceaHuu Kadeapsl ['OpHBIX MaITUH ¥ TPAHCIIOPTHO -TEXHOJIOTHIECKUX

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit A.M. Maxutos

Paboyas nmporpamma nepecMoTpeHa, 00CyxieHa 1 o100peHa s peanusarmu B 2028 - 2029
y4eOHOM roay Ha 3aceqanuu Kadeapsl ['OpHBIX MAalTMH U TPAHCTIOPTHO-TEXHOJIOTUICCKUX

[Ipotokom ot 20 r. Ne

3aB. kadenpoit A.M. MaxuToB

Paboyas nmporpamma nepecMoTpeHa, 00CyXxieHa 1 o100peHa s peanusaruu B 2029 - 2030
yueOHOM roay Ha 3aceqanuu Kadeapsl ['OpPHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTUIECKUAX

IIpotokomor 20 1. Ne
3aB. kadenpoii A.M. MaxurtoB

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena st peanusarmu B 2030 - 2031
y4eOHOM roJy Ha 3aceaHuu Kadeapbl ['OpHBIX MaIllMH U TPAHCIIOPTHO -TEXHOJIOTHUECKUX

IIpoTokomor 20 . Ne
3aB. kadenpoii A.M. Maxurtos




1 Ilesin ocBOeHMS TUCHUILIMHBI (MOTYJIA)
dbopmupoBanre 3HaAHUN (DyHIAMEHTAIBHBIX 3aKOHOB JMHAMHUYECKUX IMPOIECCOB M UX
MIPUMEHEHHUS TIPU PEIICHUH WHXXEHEPHBIX 3a/1a4 B TOPHBIX MAIIUHAX

2 MecTo THCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIl MPorpaMmbl

JucuuninuHa JlnHaMuKa ¥ MPOYHOCTh BXOJUT B YacTh y4€OHOTO Ij1aHa (pOopMHUpPYEMYIO
YYaCTHHKaMH 00pa30BaTeIbHBIX OTHOLICHUI 00pa30BaTEIbHON POTPAMMBI.

Jns  u3ydeHUs  AWCHUIUIMHBL ~ HEOOXOOWMBI  3HAHWS  (YMEHHUs,  BIAJICHHS),
c(OpPMHUPOBAHHBIC B PE3YJIbTATE H3yUCHHS AUCIUTUINH/ TPAKTHK:

[IpukinagHas MexaHuKa

CrpouTenbHasi FeOTEXHOIOTUS

®u3nKa ropHbIX IOPOJT

ConpoTuBieHne MaTepuaioB

®dusuka

3HaHus (YMEHMs], BJIaJICHUs ), OJyYeHHbIE IPU U3Y4YEHUU AAHHOW JUCLMIUIUHBI OyayT
HEOOXOIUMBI JIJISl U3YUSHHS TUCITUTUTIH/TIPAKTHK:

Teopust HaEKHOCTH TOPHBIX MAIIMH H 000PYIOBaHHS

AHalIU3 1 OLICHKA PE3yJIbTaTOB

['py30morbeMHBIC MAITTHBI K MEXaHU3MBI

KoHcTpyrpoBaHue ropHbIX MallIuH U 000pYI0BaHUS

3 Kommnerenuun odyuaruierocsi, opMupyemMbie B pe3yJibTaTe 0CBOCHHS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe pe3yibTaThbl 00y4eHHUs

B pesynprare oOCBOEHMA JTUCHMIUIMHBI (Moayns) «/luHamMMKa M NPOYHOCTBHY
oOyyaromuiics 10KeH 001a1aTh CIEAYIOIUMU KOMIETEHIUSIMMU:

Kon nanukaTtopa NHaukaTtop JOCTHKEHUS KOMIIETCHITUN

[IK-1 CnocobeH pa3pabaThiBaTh NPOEKTHBIE WHHOBAIIMOHHBIE PEHICHUS IO MOJEPHU3AINH
TOPHBIX MAIIMHBI U 00OPYAOBaHUS PA3IMYHOTO (PYHKIIMOHAILHOTO HAa3HAYEHUS B Pa3IUYHBIX
KJIMMaTUYCCKHUX, TOPHOTEOJIOTMUECKUX M TOPHOTEXHUICCKHUX YCIOBHSIX

I[IK-1.1 OOOCHOBBIBAaCT TEXHOJIOTHIO M MEXaHU3AIMI0 TOPHBIX pabdOT, METOMIbI
npoUIAKTUKH aBapuii MAIlIMH U 000PYI0BaHUS, CIIOCOOBI JIMKBUIAIIUN MX
IOCJIEACTBUHI

IK-1.2 Hcnonssyer udpoBbIe nH(pOopMaITMOHHBIE TEXHOJIOTHH npu
MPOEKTHPOBAHNH TOPHBIX MAIlIMH K 000PYIOBAHUS




4. CTpyKTypa, 00b€éM H coep:KaHue T CHUIIJIMHBI (MOYJIs1)
OO0mast Tpy1I0eMKOCTh AUCIUILTMHBI COCTABIsIET 3 3a4eTHIX equHuI 108 akan. wacos, B ToM 4uce:
— KoHTakTHas padora — 10,6 akaz. gacos:
— ayIMTOpHas — 8 akaJl. 9acoB;

— BHeayIuTOpHast — 2,6 akaj. 9acos;

— camocTosTenbHas pabota — 88,7 akas. 4acos;

— B (opme npakTrueckoit moarorosku — 0 akas. vac;
— IMOATOTOBKA K 9K3aMeHy — 8,7 akaj. gac

dopma aTTecTaluy - SK3aMEH

AynurtopHast g s
KOHTaKTHas paboTta E = dopma TeKyILEero
S8 B
B aKaj. 4acax 5] 1201 KOHTPOJIS
Paznen/ Tema 2, ( A ) E R . e Kon
> 3 ©| caMOCTOSATEeNnbHOM |  ycreBaeMOCTH U
JIACIUTUTAHBI 1 £ = . | xommereHmu
2 &5 paboThI MPOMEKYTOTHON
nab. | mpakrt. [ 3 &
Jlek. = aTTecTaluu
3aH. 3aH. | QO &
1.
CaMOCTOSITENBEHOE
u3ydeHue yueOHoi Becena -
1.1 OO0mue BOIPOCHI v Y I1K-1.1,
2 4 20 JIUTEPATYPHI; obcyxnenue. Otyer
JMHAMUKH TOPHBIX MAIllUH [K-1.2
KOHCIIEKTHPOBaHH | 1o j1a0. padote Ne 1
e
CaMOCTOSITENBEHOE
1.2 Meroauka COCTaBIICHHS U3yUYCHUE YYCOHOI Becena - MK-1.1
9KBUBAJICHTHBIX 20 JIUTEPATYPHI; obcyxnenue. Otyer TIK 1' 2’
(pacueTHbIX) CXeM MalluH KOHCIIEKTHPOBaHH | 1o j1a0. padote Ne 2 '
e
CaMOCTOSITENBEHOE
. u3ydeHne yaeOHoi Becena -
1.3 VYuer ynpyrux CBOWCTB ye i IK-1.1,
2 JIUTEPATYPHI; obcyxnenue. Otyer
TPAHCMHCCUH MAIlIMH [K-1.2
KOHCIIEKTHPOBaHH | 1o j1a0. padote Ne 3
e
5
CaMOCTOSITENEHOE
14 VYdyer Benu4yMHBI U U3y4CHUE YUCOHOM Becena - MK-1.1
TIpe/IeICHN M B JIUTEPaTypBbl; skaeHne. OTaer '
acrpeeneHne acc 2 10 epa ; obcyxaenue. Otue HK12’
TPAHCMHCCUH MAIIHHBI KOHCIIEKTHPOBaHH | 1o j1a0. padote Ne 4 '
e
CaMOCTOSITEIbHOE Becena -
. TOANUKHU TaBJICHUS W3ydeHH HOI KJICHHE.
1.5 Mero, COCTaBJIe 3ydeHue y4eOHo o0cykaeHune MK-1.1
nmuddepeHITHaTbHBIX 10 JIUTEPATYPHI; 3amura HK-l. 2’
YpaBHEHHH JBMKEHUS KOHCIIEKTHPOBaHU KOHTPOJIBHON '
e paboter Ne 1
1.6 Meton Jlarpanxa. CaMOCTOSITEIILHOE becena -
Meronuka COCTaBJIEHUS n3ydeHne yueOHon 00CyXIeHHE.
MK-1.1
ypaBHEHHI JBYDKEHUS 51 JIUTEPaTypBI; 3amura HK-l. 2’
CHUCTEM C pachpenerneHHON KOHCITEKTHPOBAaHU KOHTPOJIbHOU '
Maccoi e pabotsr Ne 2




CaMOCTOSITEIIEHOE becena -
1.7 Meronuka MpOBEICHHS u3ydeHne yaeOHO o0CyxKIeHHE. K-1.1
9KCIEPUMEHTAILHOTO 21,6 JIMTEPATYPHI; 3amura K 1' 2’
HCCIICIOBAHUS JTMHAMUKH KOHCIICKTHPOBAHH KOHTPOJIBHOM '
e pabots! Ne 3
WnauBunyansHoE
IpopaGoTka Beero Y
N cobece0BaHue Mo IK-1.1,
1.8 Dk3amen MIPOMAEHHOT O
9K3aMEHALMOHHBIM IK-1.2
Marepuaa
omneram
HUroro no pazneny 88,7
Hroro 3a cemectp 88,7 9K3aMeH
Hrtoro mo gUCLUIUIMHE 88,7 SK3aMeH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

1. TpaguumoHHBIE 00pa3oBaTEIbHBIC TEXHOJIOTHMH OPHUEHTHUPYIOTCS HA OpPraHU3aIUIo
00pa3oBaTeNbHOTO  MpoIecca, NPEANOJIATAONIYI0 MPSIMYK TPAHCISIUIO 3HAHUM  OT
MpenoAaBaTeisi K CTyIEeHTY (IIPEUMYILECTBEHHO Ha OCHOBE OOBSICHUTEIBHO-UIUTIOCTPATUBHBIX
METOJIOB 00y4eHHsI). YueOHas ACITeIbHOCTh CTYJACHTa HOCHT B TaKHX YCIIOBHUSAX, KaK MPABUIIO,
PEIPOLYKTUBHBIN XapaKTep.

@®opMbl y4eOHBIX 3aHATHH C UCIIOJIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOT Uil

WudopmanionHas JeKuuMs — TOCIEIOBATEIbHOE H3JIOKEHHE MaTepuaja B
JTUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBIAEMOE MPEUMYIIECTBEHHO BEpOaIbHBIMHU CpPEICTBAMHU
(MOHOJIOT TIpeToIaBaTes).

[IpakTUueckoe 3aHsATHE, MOCBIIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHUM M HABBIKOB IO
MPEI0)KEHHOMY aIrOPUTMY.

2. Texuoyorun mpoOIEMHOTO O0yUeHUST — OpTaHW3anus 00pa3oBaTEILHOTO IpoIlecca,
KOTOpasi MpeArnoaraeT NoCTaHOBKY NMPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYAIIMH ISl CTHMYJIMPOBAHUS aKTUBHOM MMO3HABATEILHOU ACSITEIIBHOCTH CTY/ICHTOB.

®opMbl yIeOHBIX 3aHATHH C UCTI0JIb30BAHUEM TEXHOJIOT U MPOOIEMHOT0 OOYyUEHHUS:

[IpoGnemuast nekuust — U3MOKEHUWE Marepuaia, IMpeanoaralonee MOCTaHOBKY
MPOOJIEMHBIX M JIMCKYCCHOHHBIX BOIPOCOB, OCBEIIECHHE pPAa3IUYHBIX HAYYHBIX IOJIXOJI0B,
ABTOPCKHE KOMMEHTApHH, CBSI3aHHBIE C PA3IMUYHBIMU MOJEISIMH MHTEPIIPETAIIUU H3y4aeMOTo
Marepuana.

[IpakTnueckoe 3aHATHE B (opMe MpakTUKyMa — OpraHu3anus ydeOHOW paboThl,
HalpaBJieHHass Ha pelleHHue KOMIUIEKCHOM Yy4eOHO-TI03HABATEIIbHOW 3ajaud, TpeOyromend OT
CTYJCHTa MPUMEHEHUS KaK Hay4HO-TEeOPETUUECKUX 3HAaHUH, TaK U IPAKTUYECKUX HABBIKOB.

3. TexHOJOTHH MPOEKTHOTO OOYYEHMsI — OpraHu3anms 00pa3oBaTEILHOTO MpoIecca B
COOTBETCTBUU C aJTOPUTMOM IMO3TAIHOTO pEUICHUs MPOOJEMHON 3aJaydl WM BBIIOJHEHUS
yueOHoro 3aaanus. [Ipoekt mpeanoiaraeT COBMECTHYIO y4eOHO-TIO3HABATENIbHYIO I€ATEIbHOCTh
TPYIIBI CTYJEHTOB, HANPABJICHHYIO Ha BhIPAOOTKY KOHIENIMHU, YCTAHOBJIEHHUE IIeJiel U 3a7ad,
(GOpMYITUPOBKY O0XHUAAEMBIX PE3YJAbTAaTOB, OIpPECICHWE MPHUHIMIIOB U METOJUK PpeIICHHUS
MOCTABJICHHBIX 3aJay, IJIAHUPOBAHHE XoJa pPabOThl, MOUCK JOCTYIMHBIX W ONTHUMAJBHBIX
pPECYpCOB, TMOATANHYIO peajlu3aluio IUIaHa paboThl, MPE3EHTALMI0 PEe3YNbTaTOB PaldOTHI, HX
OCMBICJIEHHE U pedIIeKCHTO.

OCHOBHOU THUII MPOEKTOB:

HccnenoBatenbckuii MpoOeKT — CTPYKTypa mnpuOmmkeHa K @opmaTy HaydyHOTO
UCCIeoBaHus (JOKa3aTeIbCTBO AKTYaJIbHOCTH TEMbl, OIpe/eieHHe HayYHOW MpoOIEMBbl,
npenaMera U 00bEKTa HCCIeAOBaHMsS, IeNied U 3a/ad, METOJIOB, MCTOYHHKOB, BBIJIBIXKEHUE
TUNO0TE3bl, 000011eHIe PEe3yIbTATOB, BBIBOIbI, 0003HAYEHHE HOBBIX IIPOOIIEM).

4. VluTepakTUBHBIE TEXHOJIOTUU — OpPraHU3alys 00pa3oBaTeIbHOIrO Mpoliecca, KOTopas
MIpeIoiaracT akTUBHOE U HEJIMHEHHOE B3aMMOICHCTBUE BCEX YUaCTHUKOB, IOCTH)KEHHUE HA 3TON
OCHOBE JIMYHOCTHO 3HAYMMOIO JJs HUX oOpa3oBaTeNbHOrO pesynbrata. Hapsay co
CHEIHATM3UPO-BAHHBIMU ~ TEXHOJOTUSIMH  TaKOro  pojJa  NPUHLUI  MHTEPAKTUBHOCTH
MPOCIEKUBACTCA B OOJNBIIMHCTBE  COBPEMEHHBIX  0Opa30BaTeNbHBIX  TEXHOJOTHUH.
HHTepakTUBHOCTD MOpa3yMeBaeT CyOBEKT-CyObEKTHBIE OTHOIICHUS B X0Jie 00pa30BaTEIbHOTO
mpolecca , Kak cieacTBue, GopMHpoBaHUE caMOpa3BUBaroIIeiics HHPOPMAIIHOHHO-PECYPCHON
Cpelpbl.

@opMbl yUEOHBIX 3aHITHHA C MCTOIB30BAHUEM CHEIHATU3UPOBAHHBIX WHTEPAKTHBHBIX
TEXHOJIOTUH:

Jlexusi «0OpaTHOM CBS3M» — JIGKIMSI-TIPOBOKAIMS (M3JI0KEHUE MaTepHalia ¢ 3apaHee
3a-TJIAaHUPOBAHHBIMU oImunOKaMu), nexius-6ecena, JEKLUSI-TUCKYCCHS,
TEKIUSA-TIPeCCKOH(epeHITHSL.

5.  HMHpopManmoOHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTelbHbIE  TEXHOJOTUU  —
opranm3aius 00pazoBaTEIBHOTO MPOIIeCcca, OCHOBAHHAS Ha TPUMEHEHUN



CHEIHATM3HPOBAHHBIX IPOTPAMMHBIX CPEJl i TEXHUUYECKUX CPEICTB pabOThI C MH(GOpPMAIIUECH.

@opMbl Y4eOHBIX 3aHATHN C HMCIOJIH30BAaHUEM HH(POPMAIMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTHH:

Jlekuusa-Busyanuzanus — H3JIOKEHHE COAEPKAHUSA CONPOBOXKIAETCS IMPE3EHTALUEH
(meMoHCTpanuei yaeOHbIX MaTEPHUAIOB, MPEACTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WJUTFOCTPATUBHBIX, TPaQUIECKUX, ayAHO- U BUACOMATEPHAJIOB).

[IpakTdeckoe 3aHsATHE B (QOopMe TMpe3eHTAMM — MPEACTaBICHUE Pe3YJIbTaTOB
MPOEKTHOM WM UCCIEAOBATEIbCKON JESATEIbHOCTH C UCIOJb30BAHUEM CIIECILIUATU3HUPOBAHHBIX
MIPOTrPAMMHBIX CPEJI.

6 YueGHO-MeTOANYeCKOe o0ecriedyeHHe CAMOCTOSITe/IbHOI padoThl 00yUaroLmMXcs
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHOYHBbIE CPEACTBA /ISl POBEAeHUA POMEKYTOUYHOM aTTeCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(OPMANIMOHHOE 0O0ecTiedeHrue TUCIIUTITTHHBI (MOTYJIs1)

a) OcHoBHas1 TMTEpPaTypA:

1. Jlunamuka u mpoYHOCTH ropHbIX MammuH. Dinamics and Strength of Mining Machines :
yuebnoe mocobume / A. A. Toapaman, B. ®. Momnacteipckuii, JI. JI. bparunem, I'. TII.
JlBoiiueHkoBa. — 2-¢ u3d., crep. — Mocksa : OJIMHTA, 2016. — 232 c¢. — ISBN
978-5-9765-2529-0. — Tekcr : snexkrponuslii // JIaHb © 3IEKTPOHHO-OMOIMOTEYHAs CHCTEMA. —
URL.: https://e.lanbook.com/book/74711 (nata o6pamenus: 03.06.2020). — Pexxum mocryma:
JUISL aB-TOPU3. TIOJIb30BATEIIEH.

2. Epmak, B. H. J/lunamMmudeckue mpoIiecchl TOPHBIX MAIIuH U 000pyI0OBaHMs | yueOHOE
noco6ue / B. H. Epmak, M. 10O. Ipsirun. — Kemeposo : Ky3I'TVY umenu T.®. 'opbauesa, 2019.

— 70 c¢. — ISBN 978-5-00137-084-7. — Tekct : onekrponnsiii // Jlanb
aNIeKTpOHHO-OMOmmoteunas cucrema. — URL: https://e.lanbook.com/book/133865 (mara
obpamienus: 03.06.2020). — Pexxum gocTyma: aj1st aBTOPHU3. IMOJIb30BATEICH.

3. MoHUTOpPUHTOBAs cucrema peMOHTa TEXHUKHU. I'opHbIit

MH(POPMAITMOHHO-aHATUTUYECKHUI OrOJIIETeHb (HAyYHO-TEXHUYECKHH xypHai). Ne 6 : cOOpHUK
Hay4ybix TpyaoB / O. A. Yoony, C. U. Mourym, P. H. Canpgan, C. B. banzanaii. — Mocksa :
I'opuas xuwra, 2018. — 8 ¢. — Tekcrt : anektpoHHbii // JIaHb © 3JEKTPOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/111370 (mata oOpamenus: 03.06.2020). —
Pexxum nocryma: st aBTOpU3. MOJIb30BaTENEH.

0) JlonmoJiHUTEIbHAS JIUTEPATYpA:

1. Bockpecenckuii ['.I'. BBenenue B tuHaMUKy THIPONIPUBOAA paboyero 060pynoBaHus
MobOunpHbIX MamuH /I".I". Bo3necenckuii — Xabaposck: M3-Bo Tuxoakean. roc. yu-ta, 2015. 152
C.

2. Komapos M.C. /Ilunamuka rpy30mnoabeMHbIX MaiiuH. — M.: ['oc. Hayd-Tex. u3a., 1962..

3. Bonkos JI.I1. J/IunamMuyeckue Harpy3kd B YHHUBEPCAJIbHBIX JKCKaBaTOpax-KpaHax. —
M.: T'oc. Hayu-Tex. uzn., 1958.

4. Tepckux B.II1. Pacuersl KpyTUIBHBIX KOJI€OaHUN CHUIIOBBIX YCTaHOBOK, T. I, I, IlI.
Marrus, 1953, 1954.

5. HaeeimoB b.A., CxopomymoB b.A. Cratuka W auHamMuka MamuH. — M.:
MamuHoctpoenue 1967.

B) MeToguyeckne yKazaHus:

1. Barun B.C., Kypoukun A.U. u ap. OCHOBBI AWHAMHYECKHX PACUE€TOB TOPHBIX MAIIIHH:
METOMUECKUE YKa3aHU K BBIITOJHEHHIO KypCOBON pabOTHI 0 JUCHUIUIMHE «J{HHAMIKa TOPHBIX
MauH». Marautoropck: M3-so MarHuTOropck. roc. TexH. ye-ta



nM.I.U. Hocosa. 2014 41 c.

r) [IporpamMuoe o6ecnneuenue u UHTepHeT-pecypceb:

IIporpammHoe obecneueHue

Haumenoanue [10 Ne norosopa Cpok feicTBus IMLIEH3UU
7Zip cB000aHO pacupocTpansemoc [10 0eCcCpoOUHO

FAR Manager cB0001HO pacrpocTtpansemoe [10 0ECCPOYHO
ACKOH Kowmnac

3D 516 1-261-17 ot 16.03.2017 06eccpovHO
ACKOH

Beprikans 5.2014 1-261-17 o1 16.03.2017 06eccpovHO

HpO(l)eCCI/IOHaJIbeIe 0a3bl JAaHHbIX U l/lH(l)OpMalI]/IOHHbIe CIIPaAaBOYHLIC CUCTEMBI

HasBanue kypca CchlIKa
degepanbHOE TOCYIAPCTBEHHOE OIOKETHOE YUPEKICHHE
«DenepaabHbII HHCTHTYT npomeinuiennoi|URL: http://mwww1.fips.ru/

CcOOCTBEHHOCTH
Nudopmanmonnas cucrema - EnmHoe OKHO mocTyma K
HHOOPMAITHOHHEIM pecypcaM

URL.: http://window.edu.ru/

ITouckoBas cucrema Axkagemus Google (Google Scholar) [URL: https://scholar.google.ru/

Hanmonansnas napopmannonHo-anamtuaeckas cucremalURL:
— Poccutiickuit ungekc Hayaroro rurupoBanust (PUHLL)  [https://elibrary.ru/project_risc.asp

DrekTpoHHas 0a3a MepHOIUUECKUX u3maHuii East View
Information Services, OO0 «MUBHUC»
9 MarepHajibHO-TEXHHYECKOE o0ecleueHne TUCIUIIHHBI (MOILYJIA)

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00eCIIeYCHNE JUCIUTUIMHBI BKITFOUACT:

1. Y4eOHble ayIUTOPUH VIS TIPOBEACHUS 3aHATUHN JCKIIMOHHOTO THIIA: MYIbTUMEIUNHBIC
Cpe/CTBa XpaHSHHUS, TIepelladn U

peaCcTaBIeHUS HHPOpMaUu

2. YueOHbIC ayaUTOPHHM Ui TIPOBEACHUS TPAKTHYECKUX 3aHSATHH, TPYIIOBBIX H
WH/IMBHUTYJIbHBIX KOHCYJIBTAIMH, TEKYIIIEr0 KOHTPOJIS 1

MPOMEXYTOYHOM aTTECTAIllMK: IepCOHaNbHbIe KoMmbioTepbl ¢ makerom MS Office,
BBIX0JIOM B VIHTEpHET U C JOCTYIIOM B DJIEKTPOHHYIO MH(POPMAIMOHHO-00pPa30BaTEIBHYIO CPEIY
YHUBEPCHUTETA

3. Ayauropuu sl caMOCTOSITETIbHOM pabOThI: KOMITBIOTEPHBIC KJIACChI, YUTAIBHBIC 3aJIbI
OMOIMOTEKH: TIEPCOHANIbHBIE KOMITbIOTEPHI ¢ TakeToM MS Office, BbI-

xoJ0M B MHTEpHET U C JOCTYNOM B AJIEKTPOHHYIO WH(OPMAIMOHHO-00pa30BaTEIbHYIO
Cpeny YHUBEPCHUTETa

4. Tlomemnenne s XpaHeHHS U TPO(UIAKTUYECKOTO OOCIyKHBaHHS Yy4eOHOTO
obopynoBanus: CTennaxu A XpaHeHUs! yaeOHO-HArISIIHBIX TOCOOUH U

y4eOHO-METOAUYECKOM JOKYMEHTAIIHH.



[Tpunoxxenue 1
YuebHo-MeTOANYECKOE 00eciedeHrne CAMOCTOATEIbHOM PadoThI

[To muciunuHe «/luHaMUKa U IPOYHOCTHY» MPETYyCMOTPEHA ayIUTOPHAS U BHEAYIUTOPHAs
camocCTOsITeNIbHAs paboTa 00y4aroIuXCsl.

CamocrosiTenpHas padoTa 1o OCBOCHHUIO AUCIUILTMHBI HEOOX0MMa ISl yriTyOIeHHOTO
M3y4eHus Marepuaia Kypca. CamoctosiTeibHas paboTa CTYICHTOB PeriIaMeHTUPYETCS rpaduKaMu
y4eOHOTO MpOoIecca U CaMOCTOATEILHON pabOTHI.

CaMocTosITeNIbHAS pa60Ta CTYACHTOB COCTOUT M3 CIICAYIOIIHUX B3aNMOCBA3aHHBIX JacTew:

1) V3ydeHne TeopeTHIeCKOro Matepuana B popme:

e (CamocTosATenbHOE N3yYeHHE YUEOHO! 1 HayUHO JIMTEPATYPHI 110 TEME

e [louck ponmonmHuTeNnbHON wuHPOpManuu 1o TeMme (pabora c OubinorpaduyecKkum
Marepuanamy, c 3JIEKTPOHHBIMHA o6ubnuorekaMu )51 90P,
nH(}OPMaLMOHHO-KOMMYHHUKAIIMOHHBIE ceTu HTepHeT).

OcTtaTouHble 3HaHMsI ONIPEAEISIIOTCS PE3YJIbTaTAMU CAAYH SK3aMEHA.

2) IToaroToBka K 1aDOPATOPHBIM 3aHATHSIM M BHITIOJHEHUE JTa00PaTOPHBIX padoT.

3) BoinosiHEHHE TECTOBBIX 3aJaHUil HA YKpEIUICHHE TEOPETUYECKOro JIEKIIMOHHOTO
Marepuana.

CamocTtosaTrenbHas paboTa BBIMOIHIETCA CTyJeHTaMH Ha OCHOBE y4eOHO-METOINYECKUX

MaTepHaIoB AUCHUILUINHBI, IPUBEACHHBIX B pa3zaene 7.
Tembl 1JI1 IPOBEPKH CAMOCTOSATEILHOM Pad0ThI CTYJ1€HTOB

1. O6uire BonpoChl AMHAMUKH FTOPHBIX MAIIUH.

2 MeTorKa COCTaBIJICHUS DKBUBAJICHTHBIX (PACUETHBIX) CXEM MAaIIUH

3. Y4er ynpyrux CBOMCTB TPAHCMUCCUM MallluH

4. YyeT BeJIMYMHBI U pacipe/ieieHle MacC B TPAHCMUCCHH MallTuHbI

5. Metoauku cocraBieHus qupdepeHInanbHbIX ypaBHEHUHN IBHKEHUS

6. Merop Jlarpanxa. Meroanka cOCTaBI€HUS! YpPaBHEHH IBU>)KEHHSI CUCTEM C paclpeesieHHON
Maccoun

7. MeTouka mpoBeIeHHUS SKCIIEPUMEHTAIBHOTO UCCIEI0BaHUS TMHAMUKN



[Tpunoxxenue 2

OIIeHO'lHBIe cpeacrea AJisi IpoOBEACHUSA HpOMe)KyTO‘lHOﬁ aTrecranuu

HpOMC)KyTO‘IHaSI arrecrauusa UMCCT LCIIbI0 ONIPCACIINTL CTCIICHDb JOCTUKCHU A 3allJIAaHUPOBAHHBIX

pe3yAbTaTOB OOYUEHHS 110 AUCIUILTHHE (MOJIYITI0) 3a P01 00y4IeHUs ¥ IPOBOAUTCS B hopme

OK3aMcCHa.

a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘lel-[l/lﬂ H OICHOYHBIC CPEACTBA IJIA IPOBECACHUSA
l'[pOMe)KyTO‘lHOﬁ arrecranmmn:

Kon
WHIUKATOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIIUN

OneHouHbIE CpesicTBa

IIK-1: Cnnoco0eH pa3padaTbiBaTh NPOCKTHbIC HHHOBAIMOHHbIE PELICHUs 110 MOJACPHU3ALlUHN

TOPpHbLIX MAIIIUHBI U 060py)103amm Pa3au4YHOr o ([)ymcunona.m)ﬂoro HAa3HAYCHUSA B PA3JIUYHBIX

KIUMATHIECCKUX, TOPHOTCOJOTUIECCKUX U TOPHOTEXHUIECCKUX YCJIOBUAX

[K-1.1

OO00CHOBBIBAET TEXHOIOTHIO U
MEXaHU3aIInuo FOpHI)IX pa60T, METOAbI
podUIAKTUKHN aBapPHil MaIlIMH K
000pyI0BaHUs, CIIOCOOBI JTMKBUIAIIAN UX
HOCJIEeACTBUHN

1. KakoBa HEOOXOAMMOCTH pacueTa
JTMHAMUYECKHUX MPOILIECCOB TOPHBIX
Malug?

2. Kakue nTuHaMu4ecKue mpoIeCcChl
MMEIOT MECTO B TOPHBIX MaIlllMHAX?

3. KakoB UCTOYHHK BO3HUKHOBEHUS
MePEXOTHBIX MPOIIECCOB?

4. KakoB UCTOYHHK BO3HUKHOBEHHMS
BBIHYK/ICHHBIX MEXaHUYECKUX
(KpyTHIIBLHBIX U TIPOJIOJIBHBIX ) KOJICOaHU I

5. KakoB MCTOYHHK BOSHUKHOBEHHS
BOJTHOBBIX (TIPOJOJIbHBIX) KOJICOaHHI B
HETISIX

6. Kak onpenensiercs koahdunueHt
YKECTKOCTH TP TUHEHHOU aedopmariiuu?

7. Kax onpenensercst KoappuuueHT
AKECTKOCTH MPHU KPYTHIIbHOM
nepopmanun?.

9. Kak onpenensiercst kKoappuuneHt
neMirupoBaHus MPH KPyTHIbHOM
nedopmaruu?

10. Kak onpenensercs ynpyrasi Win




Kon
WHOUKATOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUN

OneHouHbIE CpescTBa

BOCCTAHAaBJIMBAIOIIAsl cuia?.

11. Kak onpenensieTcst ynpyrui win
BOCCTaHAaBJIMBAIOITUI MOMEHT?.

12. Yem omnpenensiercs
JUHAMHAYECKast 3HAUUMOCTb YIIPYTroro
srieMeHTa’?

IK-1.2

Ucnonw3yet mmudpoBbie
MH(POPMAITMOHHBIE TEXHOJIOTHU TPU
MMPOEKTUPOBAHUHU TOPHBIX MAIIUH U
000pynoBaHUS

1. Kakue ynpyrue 31€MeHThI
CUUTAIOTCS SKBUBAJIEHTHBIMU C TOYKH
3pEeHUsI TUHAMUKH?

2. Kak onpenensieTcs npuBeIeHHAS
JKECTKOCTh ydacTka?)

3. Kakune maccel cuurarorcs
SKBUBAJEHTHBIMA B JUHAMAYECKOM
OTHOILIEHUHN?

4. Kak ocyiecTBisieTcs
MIPUBEJICHNE BPAIIAIONIUXCSI MacC K
LEHTPY NPUBEICHUS?

0) Ilopsiiok mpoBeaeHUA MPOMEKYTOUHON ATTECTALUM, OKA3ATEJIN U KPUTEPHUHU

OI¢CHUBAHMUA:

HpOMe}KYTOLIHaSI arrecragus 1o JUCHUIIIINHE «Z[I/IHaMI/IKa " IPOYHOCTH» BKIIHOYACT

TEOPETHUYCCKUC BOIIPOCHI, ITO3BOJIAONINC OLUCHUTL YPOBCHL YCBOCHUA O6y‘IaIOH_II/IMI/IC$I 3HaHI/II71, n

J'Ia60paTOpHI>IC 3aJaHus, BbISIBJIIIOIINC CTCIICHDb C(I)OpMI/IpOBaHHOCTI/I YMCHI/Iﬁ u BHaHeHHﬁ,
IIpOBOAUTCA B (I)opMe 3alllMThI J'Ia60paT0pHBIX pa60T Y HaIlMCAaHWH TECTOBBIX 3aJIaHMH.

9K3aMeH 110 JJAaHHOM JUCIMILIMHE IMPOBOJUTCA B YCTHOﬁ Q)opMe 110 3K3aMCHAllMOHHBIM

6I/IJ'IeTaM, KaXKJIbIi 13 KOTOPBIX BKIIIOYACT 2 TCOPCTUUCCKUX BOIIPOCA U OAHO IMPAKTHYCCKOC 3aJaHUC.

Iloka3zarenan n KPUTEPHUH OCHUBAHUA IK3aMEHa:

— Ha OLIEHKY «OTJINYHO» (5 6a/10B) — 00yyaromuiics JeMOHCTPUPYET BBICOKHM yPOBEHb
c(OpMHPOBAHHOCTU KOMITETEHIINH, BCECTOPOHHEE, CCTEMaTHYeCKOoe U INTyOOKOoe 3HaHHE y4eOHOTro

Marepuaia, CBO6OI[HO BBITIOJIHACT ITPAKTHUYICCKUC 3aJaHU, CBO60,[[HO ONICpUPYET 3HAHUAMU,
YMCHHUAMU, IPUMCHSCT UX B CUTyallUAX MOBBIIIEHHOM CIOKHOCTH.

— Ha OLIEHKY «X0po1o» (4 6anna) — o0ydaronuiicss JeMOHCTPUPYET CPEAHNUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMITETCHIIMI: OCHOBHbIE 3HAHUS, yMEHUSI OCBOCHBI, HO JJOITYCKAIOTCS




HE3HAYUTCIBbHBIC OH_II/I6KI/I, HCTOYHOCTH, 3aTPYAHCHH IIPHU aHAJIUTHUYCCKUX ONCpaluiax, IICPECHOCC
3HAHUM U yMeHI/Iﬁ Ha HOBBIC, HCCTAHIAPTHBIC CUTYyallUH.

— Ha OILICHKY «Y/J0BJIeTBOPUTEJILHO» (3 Oaiuia) — 00yJarouiniics JeMOHCTPUPYET TOPOTOBBIN
YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIHIA: B X0/1€ KOHTPOJIBHBIX MEPOTIPUITUN JIOITYCKAFOTCS
OLITMOKH, TIPOSIBIIIETCS] OTCYTCTBUE OTACIBHBIX 3HAHHI, YMEHHUI, HABBIKOB, 00yJarOIUNCs
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA ITPHU OIICPUPOBAHNUHN 3HAHUAMU U YMCHUAMMU IIPU UX
IEPCHOCC HAa HOBBIC CUTYyalllH.

— Ha OLIEHKY «HEeY0BJIeTBOPHUTEJbHO» (2 O6amia) — o0ydaromuiics JeEMOHCTPUPYET 3HAHUS HE
6o1ee 20% TEOpPETUUECKOTO MaTepHaa, JOIMYCKaeT CYIIECTBEHHbIE OMMOKH, HE MOXKET IMOKa3aTh
MHTEJJIEKTyaJIbHbI€ HaBBIKU PELLIEHUS IPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYA0BJEeTBOPUTEILHO» (1 6amT) — oOyyaromuiicss He MOXKET MoKa3aTh 3HAHUS HA
YpOBHE BOCIIPOU3BEICHUS U 00BICHEHHS HH(POPMAIINH, HE MOXKET MOKa3aTh MHTEIJICKTyaJIbHbIS
HaBBIKHM PEIIEHUS MTPOCTHIX 3a7ad.

Ilepeuenv 6onpocos 014 n0020MOBKU K IK3AMEHY:

1. KaxoBa HE0OX0IMMOCTH pacyeTa JUHAMUYECKUX MTPOIIECCOB TOPHBIX MAIINH?
2. Kakue TMHaMH4eCKHE IPOLECCH MMEIOT MECTO B TOPHBIX MAIIMHAX ?
3. KakoB UCTOYHHMK BOBHUKHOBEHHUSI IEPEXOIHBIX MPOLIECCOB?

4. KakoB UCTOYHUK BO3HHUKHOBEHUS BHIHY)K/ICHHBIX MEXaHUYECKUX (KPYTHIBHBIX U
MPOIOJIBHBIX) KOJIeOaHUIA

5. KakoB HCTOUYHUK BOZHUKHOBEHHS BOJIHOBBIX (IIPOJIOJIbHBIX) KOJIEOAHUI B LEMAX

6. Kak onpenensiercss ko3 PUIIUESHT KECTKOCTH TIPH JIMHEHHOU nedopMariu?

7. Kak onpenensiercss K03 PHUIIMEHT KECTKOCTH IIPU KPYTHIIBLHOU nedopmariun?.

9. Kak ompenensiercst koadpuuneHt aemnpupoBaHus Npu KPyTHIbHON Aegopmariiu?
10. Kak onpenensieTcs ynpyras Uiy BOCCTaHABIIMBAIOIIAs CUIIa?.

11. Kak onpenensieTcst ynpyruid Uiy BOCCTaHABIMBAOIINI MOMEHT?.

12. Uem ompenensieTcss [MHAMUYecKasi 3HAUUMOCTb YIIPYToTo dJieMeHTa?

13. Kakue ynpyrue 31eMeHThl CUUTAIOTCS 5KBUBAJIEHTHBIMU C TOUKH 3PEHUS AMHAMUKH?
14. Kak onpeznensiercs npuBeJeHHAs )KECTKOCTh y4acTKa?)

15. Yem omnpeaensercs 3HAYUMOCTb TOM WJIM MHOW MAcChl C TOYKU 3PEHUS TUHAMUKH ?
16. Kakue Macchl CUMTAIOTCS SKBUBAJIEHTHBIMU B IMHAMUYECKOM OTHOIIEHUU ?

17. Kak OCYIICCTBJIACTCA ITPUBCACHUC BpallatOMIUXCS MACC K LICHTPY HpI/IBCI[CHI/I}I?



18. Kak nmpuBOIUTCS )KECTKOCTD IeTH (DJIEMEHT MOABEPTAIOLTUICS PACTKEHHIO) K JIFOOOMY
LIEHTPY MPUBEICHUS?

19. Kak nmpuBoaMTCS JIMHEMHAS )KECTKOCTh KaHATa K paJinyCy opraHa HaBUBKHM KaHata?
20. Kak onpenensiercst qeMrQupyromnias cuia?

21. Kak onpenensiercst 1eMIpUpPYIOIIHA MOMEHT?

22. Kak onpenensercs nHEpLUHOHHAas cuiia?

23. Kak onpeniensieTcss HHEPLMOHHBIA KPYTAIINI MOMEHT?

24. Kak 0603HayaeTcsi BO3MYIIAIOIIas Cujla U BO3MYIIAIOMUNA MOMEHT?

25. Kak onpeniensieTcss KHHETUYECKasi SHEPTHsl IPU MOCTYNATEIbHOM JIBH)KEHUN?
26. Kak onpeniensieTcss KWHETUYECKasi SHEPIHsl IPU BPAILLATEIbHOM JIBUYKEHUU?
27. Kak onpenensieTcs MOTEHIIMATBHAS SHEPTHSI IPY TIOCTYNATEIbHOM JIBHKEHHN ?
28. Kak onpenensercs MOTEHINMAIbHAS SHEPT Ul IPU BpalaTEIbHOM JIBUKECHUN?.
29. Kak onpenensiercs paboTa BHEIIHUX CUJI MPU MOCTYNATEIbHOM JBUKEHUN?
30. Kak onpenensiercs: paboTa BHEITHUX CHJI TIPH BPAIIaTeIIbHOM JIBUYKCHUN?

31. Kak onpenensiercs: 6e3pazmepHbIii koddduireHT 3atyxanus (aeMndupoBaHus) Ipu
MOCTYIMATEILHOM JBIKEHHH? (

32. Kak onpenensiercs: 6e3pa3MepHbiii kodddumueHT 3atyxanus (aeMndupoBaHus) Ipu
BpaIaTeIbHOM JIBHKCHUU ?

33. Kak onpenensercs coOCTBEHHAs: KPYroBasi 4acTOTa IPU MOCTYNATeIbHOM JIBHXKEHUU?
34. Kak onpenensercs coOCTBEHHas! KpYroBasi 4aCTOTa IpU BpalllaTeIbHOM JBHKEHUU ?

35. Kak onpenensercs coOCTBEHHAs! 4aCcTOTa MPH MOCTYNATEIbHOM U BpaliaTeIbHOM
IBIKeHUn?

Ilpumepot npakmuyeckux 3a0anuil 011 RPOMENHCYMOUHOU ammecmayuu

1) IIpuMeHss aHaNUTHYECKUH CTIOCO0, BBITMOJIHUTE pacyeT KPUTUYECKONH CKOPOCTH BpallleHUs Bajia
MIOCTOSIHHOM ’KE€CTKOCTH 0€3 yueTa COOCTBEHHOTO Beca ¢ IByMs JUCKaMHU, CXeMa KOTOPOro MoKaszaHa
Ha puc. | B npunoxenuu 2. Jlnamerp Bana 30 mm. 77 Maccsl M1 1 M2, COOTBETCTBEHHO, paBHbI 4 U 5
Kr. JInunst yuactkoB: £1 =300 mm, €2 =200 mm, €3 =90 mm, £4 =70 mMm, £5 = 80 Mm.



2) Ilpumenss sHepreruyeckuii Mmeros Penes, BHIIIOJHUTE pacdeT KPUTUUECKONH CKOPOCTH BPALCHUS
BaJia MOCTOSIHHOM KECTKOCTH 0€3 yueTa COOCTBEHHOT'O Beca € TpeMs TUCKaMH, CXeMa KOTOPOTO
MoKa3aHa Ha puc. 2 npuioxenus 2. CtaTHuecKue Mporuosl JOKHBI OBITh PACCUUTAHBI CIIOCOOOM
Bepemaruna. Jluamerp Bana 40 mm. Maccel nuckoB M1, m2 u m3, ycTaHOBJICHHBIX Ha Baje,
COOTBETCTBEHHO, paBHbI 3, 4 u 5 kr. {nmunsl yuactkos: £1 =300 mm, £2 = 100 mm, €3 =200 mm, (4 =
100 MM, £5 =200 MM, £6 = 300 mMMm.

3) [Ipumensis sHepreTudeckuii Mmerosa Pesnesi, BHIIOJHUTE pacyeT KPUTUUECKONH CKOPOCTH BpPaICHUS
BaJia MOCTOSIHHOM JK€CTKOCTH 0€e3 yueTa COOCTBEHHOIO BeEca C YEThIPbMs JUCKaMH, CXeMa KOTOPOTo
MoKa3zaHa Ha puc. 3 npusnoxeHus 2. CraTudyeckue Mporuobl JOKHBI ObITh PACCUUTAHBI C TIOMOIIBIO
YHUBEPCAJIBHOTO YPaBHEHHUS U30THYTOM ocu Opyca METOI0OM HadallbHbIX apaMeTpoB. [luamerp
Baya 50 mm. Maccel auckoB M1, m2, m3 u M4, ycTaHOBIICHHBIX HA Bajie, COOTBETCTBEHHO, PAaBHBI 3,
4, 6 u 5 xr. J{nmuael yuactkoB: £1 =300 mm, £2 = 100 MM, £3 =200 mm, €4 =100 mm, £5 =200 mm, £6
=300 mm.

4) Ipumensis kommboTepHYIO nporpammy WINCritic, BBIMOIHNUTE pacdyeT KPUTHYECKOW CKOPOCTH
BpallleHUs BaJia CO CTYNEHYAThIM H3MEHEHHUEM JTMaMeTpa C y4eTOM COOCTBEHHOTO Beca C TPEeMsI
JMCKaMHU, CX€Ma KOTOPOro NMokKa3aHa Ha puc. 4 mpuwiokeHus 2. MicxoaHble JaHHbIE 7151 BCEX
BapuaHTOB: 78 Macca 1mikuBa = 6 Kr, Macca epBoro Kojeca = 5 Kr, Macca BTOpOro Kojieca = 4 KT,
Macca potopa = 6 Kr.

3aKIIIOYUTENBHON aTTecTaluel Mo JaHHON AUCHUIUIMHE SBIISETCS YK3aMEH.
DK3aMeHaIMOHHbIE OMIeThl GOPMHUPYIOTCS Ha 0a3e MPUBEAEHHOTO EPEUHS BOIIPOCOB U
MPAKTUYECKUX 3aJaHU [T SK3aMeHa UM TECTOBBIX 3aJaHUi 110 UTOTOBOI MPOMEKYTOUHON
aTTecTaluu.

Ilpumep b1anka IK3aMeHaAUUOHHO20 Ounema



MHHHCTEPCTBO HAYEH H BRICIIero obpazosanus Poccriickoit dedepauns
PegepaIbHOe rocy IapeTeeHHoe GHOTEeTHOS 00pasoBaTeTbHOe
VHpeRIeHHe BRIcIIero ofpa3opaHHs
«MArHHTOrOPCKHA rocy IapcTBEHHBI TEXHHYSCKHA VHHBSpCHTET Hy. .1, Hocosan

YTBEPAIAID
3as. kadeapoii TMBTTK

AJL Koasra

SK3AMEHAITIIOHHLIT BILIET Ne 1
CreunatsHOCTE 21.05.04 TopHoe Je10

CroeuHaTHsamHy [opHLIe MANTHHR H 050pYI0BAHHE
Kadeapa FopHRIX MANTHH H TPAHCIOPTHO-TEXHOTONHMECKHY KOMILTSKCOR

TIHCIHIUTHES JHHAMIED H TP OMHOCTE
FAYETHRIN SIHHHIAKAT. 9Ac0B:
IE3aMeHATOD: JOUEHT KvpousmH AT

1. Kak onmpepenaerca neMIdHpyIOmti MOMEHT !

2. Kak ompenengercd MHepLMOHHAA cita’

3 Ilprmenna aHATHTHESCEMIT CIIOCOD, BRIMONHNTE PACHeT KPHTHYECKON CHOPOCTH EpPAmeHId BEANa
MMOCTOAHHON #HecTEOCTH bes vueTa cobCTESHHOTO BeCca C JBVMA JHCEAMK, CXeMa KOTOpOTo IMOKAZaHa Ha
puc. 1 B npunoskennn 2. Juamerp sana 30 v, 77 Maccer ml 11 m2, cooTEeTcTEeHHO, pagHEI 4 1 5 kT
Jmueier yaacteos: £1 = 300 s, £2 = 200 nan, €3 = 90 s, £4 = 70 nan, £5 = 80 nna.

FK3anMeHaTODn: [AH. KvpousH/

s hopMHUpOBaHKS KOMILJICKCOB TECTOBBIX 3aJIAaHUH MU MPOBEACHUH BCEX BUIOB KOHTPOJIS
M aTTeCTAllMU UCIOJIb30BaHa MOy IbHas 00BEKTHO-OPUEHTHPOBAHHAS JMHAMUYCCKAs yaeOHas
cpena MOODLE. KonmnuecTBo TECTOBBIX 33JIaHUM, BBIJTAaBAEMBIX KQKJIOMY CTYJACHTY B paMKax
MIPOMEKYTOYHOTO KOHTPOJIS, BBIIACTCS B 3aBUCUMOCTH OT 00beMa JMCIHUILINHBI U KOJIMYSCTBA
ITPOBOIMMBIX JJAOOPATOPHBIX 3aHITHIA.

bank tectoBbIx 3aaanuii noctyneH st cryaeHToB @I'BOY BO «Marnutoropckuii
rocynapcTBeHHbIN Texuuueckuii ynusepcuret uMm.I.1.HocoBa» Ha cepBepe «O0OpazoBaTenbHbIN
nopram» [http://newlms.magtu.ru/].

PykoBoacTBo nomnp3oBatens yueonoi cpeast MOODLE noctynHo 1o asekTpoHHOMY ajpecy
http://newlms.magtu.ru/course/view.php?id=76274.

Bxonnoi KOHTPOJIb NPCAMIECTBYCT HAUAY U3YUCHUA TCOPCTUICCKOTO MaTCpUalia, IIpU 3TOM
BOITPOCHI BXOJHOT'O KOHTPOJIA HAITPABJICHBI HA OIIPCACIICHUE YPOBHSA 3HaHUH U KOMHGTCHHHﬁ,
MOJIYYCHHBIX CTYACHTAMHU HA MPEABIAYIINX TUCIUIIIMHAX 06y‘IeHI/I$I (nepequL JUCHTUIIIINH
MpEACTaBJICH B Pa3aciIic 2.

Ilpumep 3a0anun 0na 6x00H020 mecMUpPoOCAnU

Kak onpenensercs kpyTsAmui MOMEHT?



Bribepure ouH OTBET:
a. CHJIa Ha IIJIeY0

b. yepe3 comnpoTHBIICHHE IBMKEHHUIO, BOSHUKAIOIIEE MIPU MEPEKAThIBAHUU TEJ JPYT MO JAPYTY T. €.
COINPOTHBIIEHNE KAUEHHIO OJJHOTO Tena (KaTka) o moBepxHOocTH Apyroro. [Ipuunna
TPEHUsI Ka4eHUs1 — JieopManys KaTKka ¥ OTIOPHOM MOBEPXHOCTH, a TAKXKE CHJIBI a/Ir€31H

C. paBeH IPOU3BEICHUIO KOAPPUIIMEHTA TPEHHS CKOJIBXKEHHS Ha CUITY peaKLUK OTIOPBI U
Bbrunciusiercs no ¢popmyne: F tp = uF p . [Ipu yBenuuenuu Beca tena u
ko3¢ uimeHTa TpeHus yBearuuruBaercs cuia TpeHus. Cuia TpeHUsl CKOJIbKEHUS JeMCTBYET B TEX
Cllydasix, KOrJa TeJlo IBWKETCS MM €T0 MbITAI0TCS CIBUHYTH C MECTa

d. BemMUMHON CHJIBI, YMHOXKCHHOM Ha pacCcTOsSHHE OT IieHTpa BpaieHus (Cua X Paccrosmue
= Kpyrsauuit MomenT). KpyTsiuit MOMEHT n3MepsieTcsl B €AMHULIAX CUJIbl, yMHOKEHHOM Ha
paccrosiHue, Hanpumep, GyHTO-Ar0iiMaxX WM HBIOTOH-METpax

(DTanonusrii oteeT: d)
Ha 6a3e 6anka TeCTOBBIX 3aJJaHUI OPTaHU3YETCS TEKYIINI KOHTPOJIb 3HAHH.

Texymuii KOHTPOJIb CTENICHN YCBOCHUS TEOPETUIECKOTO MAaTEpHaa, a TAKXKe MOJTyICHHUS
MPAKTUIECKUX YMEHHUI U JIEMOHCTPAIIH WX BIAJICHUEM IO PE3YJIbTaTaM BBITIOJTHCHUS
71a00paTOPHBIX PAOOT MO AUCIUILINHE OCYIIECTBIISICTCS TTOCIIE U3JI0KEHUS TEOPETHUECKOTO
Marepuaia Kaxaou TeMsl (CM. paszzuen 3).

B pamkax yacoB caMOCTOSATEIBHOM pabOThI HA OCHOBE COTJIACOBAHHOTO C MPEToIaBaTeieM
pacrucaHusi B OTIPE/ICIICHHOM KOMITBIOTEPHOM KJtacce (WK Kilaccax) MHIUBUIYATbHO MITH JUIS
TPYIIIBI B [IEJIOM OPraHU3yeTcsl paboTa ¢ 0aHKOM TECTOBBIX 3aJ[aHUH C IIOMOIIBIO MOIYJIbHAS
00BEKTHO-OPUEHTUPOBAHHAA AMHaMHUueckas yuebnas cpena MOODLE.

Ilpumep 3a0anus 0na nPOMeEIHCYmoUH020 MeCMUPOAHU

Mertoa kuneroctatuku (mpuHmn JlasamOepa) ocHOBaH Ha (BbIOpaTh MPABUIILHBIN OTBET):

a) TPUHIIMIE HE3aBUCUMOCTH JACHCTBHUS CHII

6) runotese bepHymnau

B) YpaBHOBEIIMBAHUU CHUJI, ICHCTBYIOIINX Ha TOUKY,
I) CHJIaMH MHEPIUH BBIBOJAX U3 3aKoHa ['yka



[Tpunoxxenue 3
Metoauueckoe obecriedeHue
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METOIMYECKUE YKa3aHHsI K BHITIOJHEHUIO KyPCOBOM pabOThI MO AMCHUILUIMHE «J{MHAMHKA TOPHBIX
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