MUHUCTEPCTBO HAYKHU 1 BBICIIIET'O OBPA3OBAHUSI
POCCHUMCKOM ®EEPALIAN

DeJiepanbHOE roCyIapCTBEHHOE GIOKETHOE 06pa30BaTeNbHOE YUPEKIECHHE
BBICIIIEr0 00pa3oBaHus
«MarHuTOrOpCKuii rocy1apcTBEHHBI TeXHHUeCKHit ynuBepcuret um. I.11. Hocosay

YTBEPXJIAIO
|[upexrop-MTMMuM
A.C. CaBuHOB

20.02.2020 r.

PABOYASI IIPOT'PAMMA TUCHUILIMHBI (MOJLY JIST)

ITPHKTTATHAA MEXAHHKA

Hanpassnerue moaroTosku (crienuansnocTs)
13.03.01 TerosHepreTHKa 1 TEIUIOTEXHUKA

Hanpasnernocts (mpodms/crienuanusanus) mporpaMme!
OHeproobecnedeH e npeanpusTHii

Yposens BrICIIEro 06pa3oBanus - GakanaBpuar

Dopma o0ydeHus
OYHasI

Wncruryt/ pakynprer  MIHCTHTYT MeTalUlyprum, MalIMHOCTPOCHHS 1 MatepuanooopaboTku

Kadenpa MexaHHKH
Kypc 2
Cemectp 4

MaruauTtoropck
2020 rox



PaGouas nporpavmma cocrasnena va ocuore ®I'OC BO - GaxanaBpuar 10 HAIPABJICHUIO

noarotoBku 13.03.01 TerutosHepreTHka U TemIOTEXHHKA (mpukaz Munobprayku Poccuu ot
28.02.2018 r. Ne 143)

PaGouas nporpamma pacemotpena i o10Gpena Ha 3acenamnum kadenpsr Mexanuku
19.02.2020, mporokon Ne 7 o

o
3aB. Kad}eﬂﬁgﬁ/ /1;:6 CaBuHOB

Pa6ouas nporpamma ooGpena meTomuueckoii komuccneit UMMM
20.02.2020 r. mpoTtoxos Ne 5

e A R
Tpencenatefin C A.C. CapuHOB

CoriacoBaHo:
3aB. xadeapoit TemIoTeXHuIecKuX 1 SHEPreTUYECKUX CUCTE
/ E.B. Aranutos

V4

CT. IipernoiaBaTens Kadenpsl Mexanuk, B.B. 3apuukuii

Perensenr: W
Hupexrop 3A0 HITO "IIXT" , kanz. TexH. Hayk O il 7 ¢ J3ro6a

Pabouyas nporpamma cocrasiena: z} &,

7\



Juer akryanmanun pabodeii mporpavmer

T e

Pabouas mporpamma TICPECMOTPERa, 06CysKAeHa 1 006pena as peamuzanuy B 2021 - 2022

Y4eOHOM roy Ha 3acenanuu kaenper Mexanuku

Ilpotokon ot {¢ Ol 202{T. Ne =

3asB. xadeapoit _ A.C. CaBunos

Pa6ouas nporpamma NICpECMOTpeHa, 00Cy:KaeHa 1 01100pena JuIs peamusamuu 2022 - 2023

y4eGHOM roxy Ha 3acemanuu Kadenpsr Mexanuku

Iporoxon or 18 Oy 2022r. Ne D
3aB. xadenpoit A.C. CaBunOB

Pabouas nporpamma TIEPECMOTpeHa, 0bCyxneHa 1 ooGpena st peamusaruu B 2023 - 2024

y4e0HOM roJly Ha 3aceanuu Kadenps Mexanuku

Ilpotokomor 20 r. No
3as. kadenpoit A.C. CaBuHOB




1 Ilesin ocBOEHMSI JUCHUNIMHBI (MOTYJIs1)

Ilenpto ocBoeHust aucHuIUIMHBL «lIpuKkmagHass MexaHWKa» SBISICTCS  YCIICIIHOE
BJIaJICHUE O0YYaIOIUMHUCS OOIIMMH MOHATUAMH 00 2JIEMEHTAaX, MPUMEHSIEMBIX B COOPYKCHHSX,
KOHCTPYKIMAX, MallMHaX W MEXaHU3MaX, O COBPEMEHHBIX METOJaxX pacyéTa 3TUX HJIEMEHTOB
Ha TIPOYHOCTh, KECTKOCTh M YCTOWYHUBOCTH M CIYKUT OCHOBOW H3YYCHHS CHCIHATBHBIX
JCIUTLINH.

2 MecTo TMCUUIIMHBI (MOYJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI POrpaMMbl

Jucnunnuna [pukiiagHas MexaHuka BXOJUT B 0053aTeIbyl0 YacTh Y4EeOHOrO I1aHa
00pa30BaTeNbHON IPOrpaMMBbI.

Jis  w3ydeHus ~— JAWCHMIUIMHBI  HEOOXOAMMBI  3HaHWS  (YMEHHUSA,  BIIAJCHUS),
chOpMUPOBAHHbIE B PE3yJbTAaTe U3YUCHUS AUCLUILINH/ MPAKTHK:

®dusnka

Maremaruka

Teopernueckass MexaHUKa

3Hanus (yMEHHUs, BIAJACHUS), TOTyYEHHbIC IPU U3YyYCHUH JaHHOW TUCHUIUIMHBI OyayT
HEOOXOIUMBI JIJISl U3YICHHSI JUCIIUILINH/TIPAKTHK:

Konctpykiuu u TeruioBasi paboTa MpOMBIIUICHHBIX TTeYei

[IpoekTHass neATENLHOCTD

OcHoBbI pabOTHI HarHeTaTemnei

MarepuanoBeeHre U TEXHOJIOTHUS KOHCTPYKIIMOHHBIX MaT€pUAJIOB

3 Komnerenuun ody4yarwmerocsi, popMupyemsblie B pe3y/ibTaTe 0CBOCHUA

AUCHHILIMHBI (MOYJISA) U IJIAHMPYeMble pe3yJibTaThl 00yYeHus!

B pesynprare ocBoeHus aucuuiuinHbel - (Monyns) «llpukiagHas — MexaHHMKa»
oOydJaronuiicst 10mKeH 00IaaaTh CASAYIOIMMMH KOMIICTCHITUSIMU:

KO)I HHIWKATOpa I/IHI[I/IKaTOp JOCTHIXKCHUSI KOMIICTCHITUHN

OIIK-3 CnocobeH NMpUMEHATh COOTBETCTBYIOIIMN (PU3MKO-MaTeMaTHUYECKUN ammapaT, METO]Ib
aHaJlu3a U MOJEIUPOBAHUS, TEOPETUYECKOTO M SKCIEPUMEHTAIBHOTO HCCIENOBAaHUS IIPU
peneHnH npodecCHoHANBHBIX 3a1a4

OIIK-3.1 Hcnonp3yeT MeToAbl aHamu3a MW MOJEIUPOBaHMUA TPH  pEIICHUH
npodeCcCHOHANBHBIX ~ 3a7ay, MOJCIUPOBAHMM M  HPOECKTUPOBAHUU
SHEProCUCTEM

OIIK-3.2 CriocobeH NpPUMEHSTh  COOTBETCTBYIOLIMHM  (pr3MKO-MaTeMaTHUYECKHit
anmapar Mnpu TE€OPETUYECKOM M SKCIEPUMEHTAIbHOM HCCIIEI0OBaHUU B
pELIeHNH 33134 SHEprocOepekeHHsI




4. CTpyKTypa, 00bEM U COJep:KaHNe TUCHUILINHBI (MOIYJIs)
OO6mast Tpy10eMKOCTh JUCIUIUIMHBI cOocTaBiisieT 3 3adeTHbIX eauHul] 108 akaa. yacos, B TOM

YHUCJIC:

— KOHTakTHas pabota — 69,8 akan. yacos:
— ayauTopHas — 68 akaj. 4yacos;

— BHeaynuTopHas — 1,8 akan. gacos

— caMocTosTeNbHas padora — 38,2 aKkaj. 4acos;

®dopma arTecTaluu - 3a4€T C OIEHKOM

Paznen/ tema
JUCLUIUINHEI

Cemectp

AynuropHas
KOHTaKTHas paboTa
(B akaj. yJacax)

Jlexk.

3aH. 3aH.

nab. | mpakr.

CamocrosTensHas
paboTa cTymeHTa

Bun
CaMOCTOSTEIbHOM
paboThI

dopmMa TEeKyILIEero
KOHTPOJIS
yCIIEBAEMOCTH U
MPOMEKYTOUHON
aTTeCcTalluu

Kon
KOMITETEHIINH

1. Pasgen 1

1.1 BeezneHue B Kypc.
OCHOBHBIE 3a7a4H Kypca.

4,8

YcBoeHue
MaTepHana,
MOATOTOBKA K
TECTHPOBAHHIO
pexume
CaMOKOHTPOJISI U
o0y4eHus

Teopernueckuii
orpoc

OIIK-3.1,
OIIK-3.2

HWroro no pazneny

4,8

2. Pasnen 2

2.1 CrpyKTypHBI/ aHAIH3

MCEXaHHU3MOB

6 421

58

YcBoeHue
MaTepuana,
MOATOTOBKA K
TECTUPOBAHHUIO
pexume
CaMOKOHTPOJIS U
o0ydeHusl.
BremonaeHnne
KOHTPOJIbHOM
pabotsr. Pazmen 1
«CTpyKTYypHBIil 1
KUHEMAaTUYECKHUI
aHaJu3
MEXAHU3MOBY

3amuTa
KOHTPOJIbHOM
pabora

OIIK-3.1,
OIIK-3.2

Uroro no pazneny

6 421

58

3. Pasmen 3




3.1
aHaIU3 M

Kunematnuecknii
€XaHNU3MOB

6/211

2,8

YcBoeHue
MaTepHaa,
IIOJTOTOBKA K
TECTUPOBAHHUIO
pexxume
CaMOKOHTPOJIA U
o0y4eHusl.
Brimonnenue
KOHTPOJIBHOMN
pabotsl. Paznmen 1
«CTpYKTypHBIH U
KMHEMaTU4eCKui
aHam3
MEXaHU3MOBY

3amura
KOHTPOJIbHOR
pabora

OIIK-3.1,
OIIK-3.2

Hroro no pasuery

6/21

2,8

4. Paznen 4

4.1
aHaINU3 M

JnHaMugeckui
€XaHHU3MOB

6/21

YcBoenue
MaTepHaa,
MIOJITOTOBKA K
TECTHPOBAHHMIO.
Brimonnenne
KOHTPOJIBHOMN
pabotsl. Pa3nen 2
«CunoBoii pacuér
MEXaHU3MOB

3amura
KOHTPOJIbHOM
pabora

OIIK-3.1,
OIIK-3.2

Uroro no pazgeny

6/21

5. Pasmen 5

5.1
nepenagn

MexaHnueckue
TpEHHEM W

3alCIIJICHUEM

421

5,8

YcBoeHue
MaTepuania,
MOJArOTOBKA K
TECTUPOBAHHIO
pexxumMe
CaMOKOHTPOJISL U
o0ydeHusl.
Brimonnenne
KOHTPOJIbHOM
pabotsl. Pazmen 3
«Pacuér npuBoaa
TEXHOJIOTHYECKOM
MaIIuHBI

Teoperuueckuit
orpoc

OIIK-3.1,
OIIK-3.2

Hroro mo

pazzneny

421

5,8

6. Pasmen

6

6.1 Basr

u ocu. Onopset

CKOJIBXKCHUA U Ka4CHUA

421

7,8

YcBoeHue
MaTepuania,
MOJTrOTOBKA K
TECTUPOBAHHIO
pexxumMe
CaMOKOHTPOJISL U
o0ydeHusl.
Brmmonnenue
KOHTPOJIbHOM
pabotsl. Pazmen 3
«Pacuét npusona
TEXHOJIOTHUECKOH
MaIIHHED)

Teoperuueckuit
orpoc
3amuTa

KOHTPOJIBHOM
pabora

OIIK-3.1,
OIIK-3.2

Hroro mo

pasneny

421

78

7. Pasnmen

7




VcBoeHue

MaTepHana,
. IIOIFOTOBKA K .
7.1 CoenuHenus aeTajei 4 2 421 44 TeCTHPOBAHHI0 TeopeTnueckuii OIIK-3.1,
MaIluH orpoc OIIK-3.2
pexMe
CaMOKOHTPOJIS U
o0y4eHus
Uroro no pazneny 2 421 | 4,4
8. Pasnen 8
VcBoeHue
Mmarepuana,
oty ool L a | | e | s | o | teopnmessar | omsa
YOTBL, pry ' p ompoc OIIK-3.2
JIETaIn pexUMe
CaMOKOHTPOJIS U
00y4YeHuUs
Hroro nmo pazgeny 4 421 | 3,8
. OIIK-3.1,
Hroro 3a cemectp 34 34/14M | 38,2 3a4eT ¢ ONeHKOoHi OIK-3.2
HToro mo AucUMILIMHE 34 34/141| 38,2 3a4eT ¢ OLEHKOI OIK-3.1,

OIIK-3.2




5 O0pa3oBaTejibHbIE TEXHOJIOTHHI

Jns  peanu3anuu  TpPeAyCMOTPEHHBIX  BHJIOB Y4eOHOH paboThl B KadecTBe
o0pa3oBaTeNbHBIX TEXHOJOTUH B MpenojaBaHuu AUCHUIUIMHBL «[IpuknagHas MexaHUKa»
HCIIOJB3YIOTCSA TPAAULMOHHAS U MOAYJIBHO - KOMIIETCHTHOCTHAsI TEXHOJIOTHH.

OO0pa3oBarenbHble TEXHOJIOTUHM OPUEHTHPYIOTCS Ha OpraHU3aluio 00pa3oBaTeIbHOTO
nporecca, MpeuIaraonlyo IpsIMyr0 TPAHCIALNIO 3HAHUK OT IMPeroiaBaTelis K 00ydJaromeMycs
(mpeuMyIeCTBEHHO Ha OCHOBE O0BSCHUTEIBHO-WIUTIOCTPATUBHBIX METOZ0B O0YUCHHS)

[lepenaya HEOOXOAMMBIX TEOPETUYECKUX 3HAHUH U (HOPMUPOBAHHE OCHOBHBIX
npeActaBieHuil 1o kypey «lIpukimagHas MexaHMKa» MPOUCXOAUT € MCIHOJb30BaHUEM
MYJIbTUMEAUIHHOTO 000pYy10BAHMUS.

WudopmanmonHass JEKUMHM  TOPOXOASIT B TPAAUUUOHHON  gopme  (MOHOJIOT
npenojaBarenisi), B GopMme JIEKIUIA-KOHCYIbTallMid W MPOOIEeMHBIX JeKiui. Teopermueckuit
MaTepuad Ha MPOOJEMHBIX JIEKIUSAX SIBISETCA Pe3yJbTaTOM YCBOCHHS  MOJIYYCHHOMN
nH(pOPMAIUU TTIOCPEACTBOM MOCTAHOBKH IPOOJIEMHOTO BOIIPOCA U TIOMCKA ITYTEeH €ro perieHHs.
Ha nexkuusax — KOHCyNnbTalMsSIX U3JI0)KEHHE HOBOTO MaTepuaja COIPOBOXKIAETCS MOCTAHOBKOM
BOIIPOCOB M IUCKYCCHEH B IIOMCKAaX OTBETOB HA 3TU BOIIPOCHI.

[Tpu mpoBeeHUM MPAKTUYECKUX 3aHATUN HCIOJB3YyeTcs paboTa B KOMaHIE U METOJIbI
MH(POPMAIMOHHBIX TEXHOJOrHi. YacTh NpPaKTUYECKUX 3aHATHH BEIYTCS B HMHTEPAKTUBHOU
¢dopme. MHTEpaKkTHBHAS TEXHOJOTHSI MPEAIOJIaraeT aKTUBHOE M HEIMHEHHOEe B3aUMOJICHCTBUE
BCEX YYAaCTHUKOB, JOCTHKEHHE HAa HTOW OCHOBE JIMYHOCTHO 3HAYMMOIO I HHX
00pa3oBaTENBPHOTO pe3yibTaTa. YUeOHbIE 3aHATHS C HCHOJIB30BAHUEM CIEIHATH3HUPOBAHHBIX
WHTEPAKTUBHBIX TEXHOJIOTUN BenyTcs B GopMe y4eOHBIX IUCKYCCHUM, IBPUCTUUYECKUX Oeces,
oOydeHre Ha OCHOBE OIIBITA.

CamocTtosTenbHas paboTa CTUMYIUPYeT OOydYaroluXcsi B TMPOIECCe MOATOTOBKHU
KOHTPOJBbHON paboThl, MPH PELIEHUH 3ajad Ha MPAKTUYECKUX 3aHATHUSAX, NMPU MOATOTOBKE K
KOHTPOJIbHBIM paboTaM M UTOTOBO aTTecTaluu.

6 YueOHO-MeTOAMUYECKOE OOecTieYeHre CAMOCTOSITeIbHOM PadoThl 00y4al0IUXCH
[Tpencrasieno B nmpuiaoxeHuu 1.

7 OueHoYHbIE CPeACTBA /15 NPOBeAeHUs] IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B MPUIIOKECHHAN 2.

8 VYueOHo-MeTOnMuYecKOe W HWHPOPMALMOHHOE o0ecrevyeHHe TUCHUILIUHBI

a) OcHoBHas JIMTepaTypa:

1 IlpuknagHast mexanuka : yueoHoe nocodue / B. T. baruenkos, B. A. BonocyxuHn, C.
W. Eprymenko [u ap.]. — Mocksa : PUOP : UH®PA-M, 2019. — 2-e u3n., jnom. u nepepad.
— 339 ¢. — (Bsicmiee obOpasoBanue). — https://doi.org/10.12737/24838. - ISBN 978-5-16-
102469-0. - Tekct : snekrponubiid. - URL: https://znanium.com/catalog/product/1021436
(mata oopamenus: 28.07.2020). — Pexxum goctyna: 1o mojarnucke.

2 IlpuknamHas MeXaHWKA : YYeOHWUK JUII  aKaJeMHUYecKoro  OakanmaBpuara /
B. B. Ixamaii, E. A. Camoiino, A. W. CrankeBuu, T.}O.Uypkuna; mnon penakuueit
B. B. Jlxamas. — 2-e wusn., wcnp. u jgon. — Mocksa @ M3marensctBo FOpaiit, 2020. —
359 c¢. — (bakanaBp. Axamemuueckuii kypc). — ISBN 978-5-9916-3781-7. — Tekct
anekTponnsbii // DBC FOpaiir [caitt]. — URL: https://urait.ru/bcode/460148 (nata oOparieHus:
28.07.2020).

3 Ilpuxmamnas mexanuka: B 2 4. Yacte 1. OCHOBBI pacueTra, MPOEKTHPOBAHUS H
MoJienpoBaHus Mexanu3MoB : yueOHuk / A. H. Cobones, A. S1. Hekpacos, A. I'. Cxuptinanse,
10. U. bpoBkuna. — Mocksa : KYPC : UH®PA-M, 2020. — 224 c. - ISBN



https://znanium.com/catalog/product/1021436
https://urait.ru/bcode/460148

978-5-906818-58-4. - Tekcr : 3JICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1001173 (mara oOpamenus: 28.07.2020). — Pexum
JOCTYTIA: TIO TIOAITHCKE.

[Mpuknannas mexanuwka: ydeOHWK: B 2 wactax Yacte 2. OCHOBBI CTPYKTYpPHOTO,
KHHEMAaTHYECKOr0 M JUHAMHUYECKOrO aHalli3a MEXaHU3MOB : ydeOHoe mocobme / A. H.
Cob6ones, A. 5. Hekpacos, 10. U. bposkuna. — Mocksa : KYPC : HUL| UH®PA-M, 2017. -
160 c. — (bakamaBpuar). - ISBN 978-5-906818-57-7. - Tekcr : smektponHbii. - URL:
https://znanium.com/catalog/product/550572 (mata o6pamenus: 28.07.2020). — Pexum
JOCTYTIA: TIO TIOAITHCKE.

0) lonoJIHUTeIbHAS JIUTEPATypa:

1 Bappansu, I'. C. [lpukinagHas MexaHUKa: MPUMEHEHHE METOIOB TEOPHH MOJI00HS U
aHallM3a pPa3MEPHOCTEH K MOJENUp. 3aJad MeXaHUKH JAe(hOopMHpYyeMOro TBEpAOTo Tela:
yuebnoe nocobue / Bapmausa I'. C. - Mocksa : HUL[ UH®PA-M, 2016. - 174 c. - (BO:
bakanaBpmar). - ISBN 978-5-16-011532-0. - Tekcr : omekrponnbii. - URL:
https://znanium.com/catalog/product/533262 (mata o6pamenus: 28.07.2020). — Pexwum
JOCTYTMA: TI0 MOJITHUCKE.

2 3uomkoBckmii, B. M. IIpukinagHas MexaHWKa : ydeOHOEe TMOCOOMEe [UIsi BY30B /
B. M. 3uomkoBckuii, . B. Tpounkuii ; nox Hayuynoi penakuuedr B. . BemkypueBa. —
Mocksa : U3natensctBo FOpaiit, 2020. — 286 ¢. — (Bricmee o6pazosanne). — ISBN 978-5-
534-00196-9. — Tekcr : onekrponubii //  OBC  HOpaiit [caiit]. — URL:
https://urait.ru/bcode/453344 (nata obparenus: 28.07.2020).

3 JIaGopaTopHBIil MPaKTUKYM MO MPHUKIAIHON MEXaHHUKE U JETAISIM METAILTyPTHYECKUX
MmaiuH © yaeoHoe mocooue / [U. 1. Kagomnukosa, B. U. Kagomuukos, E. B. Kynukosa u np.]
; MI'TY, [kad. [IMul]. - Marautoropck, 2011. - 63 c. : un., cxemsl, Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=478.pdf&show=dcatalogues/
1/1085818/478.pdf&view=true (mara obparmenus: 28.07.2020). - MakpooObekT. - TekcT :
3JIEKTPOHHBIN. - IMeeTcs nmeyaTHbI aHajor.

4 OrapkoB, H. H. PacuerHo-mpukiagHas MexXaHHWKa Tpoliecca pe3aHus . ydeOHoe
nocobue / H. H. Orapkos, E. C. lllemeroBa ; MI'TY. - Maruurtoropck : MI'TY, 2017. - 70 c. :
wi., Tabm., cxemel. -  URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3285.pdf&show=dcatalogues/1/1137416/3285.pdf&view=true (mata  oOpareHus:
28.07.2020). - MakpooObeKT. - TeKcT : 3NeKTPOHHBIIL. - IMeeTcsl mevaTHbIN aHaJIoT.

5 Orapko, H. H. Pacuersli B mnpukiagHOH MeXaHMKE TpoIecca pe3aHus
naboparopublii npaktukym / H. H. Orapkos, E. C. lllemeroBa ; MI'TY. - MarauTtoropck :
MI'TY, 2018. - 1 snektpon. ont. auck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3439.pdf&show=dcatalogues/
1/1514262/3439.pdf&view=true (mara oopamienus: 28.07.2020). - MakpooObekT. - Tekcr :
AJIEKTPOHHBIN. - CBefeHus nocTynHel Takke Ha CD-ROM.

B) MeToanueckue yKasaHus:

1 beman, A. K. KypcoBoe mpoekTupoBaHHE IO TEOPHH MEXaHW3MOB M MAIIUH C
npuMeHearneM KOMITAC-I'PA®UK : yuebnoe nocodue / A. K. benan ; MI'TY, kad. [IMul. -
Maruurtoropck, 2011. - 70 c. : wir., Tabi. - TEKCT : HEMMOCPEICTBECHHBIN.

2 benan, A. K. IlpuknagHas MexaHHWKa YCTOHYMBOCTH IpH OOpabOTKE METasIoB
nasnenueM : moHorpadus / A. K. benan, M. E. Motopeirus, O. A. benan ; MI'TY, [kad.
[IMul]. - Maruutoropck, 2011. - 218 c. : uin., nuarp., rpad., cxemsl, Tabm. -


https://znanium.com/catalog/product/1001173
https://znanium.com/catalog/product/550572
https://znanium.com/catalog/product/533262
https://urait.ru/bcode/453344

ISBN 978-5-9967-0174-2. - TekcT : HEmOCPEACTBEHHBIN.

3 WocuneBuu, I'. b. Ilpuknagnas mexanuka : yueOnuk / I'. B. Hocunesuu, I'. b.
Crporanos, I'. C. Macnos ; nmox pea. I'. b. Mocunesuua. - PenpuntHoe m3manue [1989 r.]. -
[M.] : Oxomut, 2011. - 351 c. : un., cxemsl, auarp., Tadn. - ISBN 978-5-4365-0046-1. - Tekcr :
HEMOCPEACTBEHHbIH.

4 JIabopaTOpHBII MPAKTUKYM IO MPUKIATHON MEXaHUKE U JACTAIAM METaUTyprUueCKuX
MainuH . yaebnoe mocobue / [W. JI. Kagomuukosa, B. U. Kagommukos, E. B. Kynukosa u ap.]
; MI'TY, [kad. [IMul']. - Marautoropck, 2011. - 63 c. : wmn., cxemsl, Tabn. - Tekcr :
HEMOCPEACTBEHHBIH.

5 Orapxos, H. H. PacueTHbie MeTO/bl B NPUKIAAHON MEXAHUKE IIPOLIECCA PE3AHUS :
monorpacdus / H. H. Orapkos ; MI'TY. - Marautoropck, 2013. - 261 c. : un., rpad., cxemsl,
Tabm. - ISBN 978-5-9967-0413-2. - TekcT : HEMOCPEACTBEHHBIH.

r) [Iporpammuoe obecnieuenune u UHTepHeT-pecypcebl:

IIporpamMmMHoe oGecrieyenne

Haumenosanue 110 Ne norosopa Cpoxk aeiicTBUS JIMLIEH3UN
MS Windows 7

Professional (niis J1-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)

MS Office 2007

Professional Ne 135 ot 17.09.2007 6eccpodHo

7Zip cB00OoaHO pacnpoctpansemoe [10 OeccpouHo

FAR Manager cB0OOHO pacnpocTpansiemoe [10 6eccpodHO

IpodeccuonanbHbIe 6a3bl JAHHBIX M HHPOPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI
Ha3zBanue xypca Cchiika

DneKkTpoHHas 0a3a MePUOTUICCKUX U3TaHHH
East View Information Services, OOO
Hanuonansnas nHpOPMAIIMOHHO-
aHanuTHuecKas cuctema — Poccuiickuii unnexc|URL: https://elibrary.ru/project risc.asp
HayyHoro nutupoBanus (PMHII)
ITouckoBass  cuctema  Akagemuss  Google
(Google Scholar)
WNudopmanmonnas cucrema - EquHoe okHO
J0CTyMa K HHOOPMAITHOHHBIM pecypcam
denepanbHOE TOCYIapCTBEHHOE OFOKETHOE
yUpeKICHUE «DenepanbHbII uacrtutyt| URL: http://www1.fips.ru/
MIPOMBIIIICHHON COOCTBEHHOCTHY
Poccuiickass T'ocymapcTtBenHass OubOInoTexa.
Karanorn
DOnekTpoHHble pecypcbl Oubmmoreku MITY
nMm. ['.1. HocoBa
MexayHapoHas HAYKOMETPHUCCKAs
pebdeparuBHas M IONHOTEKCTOBas Oasa manumbix |http://webofscience.com
HaydHbIX m3nanuii «Web of science»
MexnyHaponHas pedeparuBHas "
MOJTHOTEKCTOBAs  CIpaBoyHas 0aza JaHHBIX
MexayHapoaHas 0aza MOJTHOTEKCTOBBIX
KypHasioB Springer Journals

https://dlib.eastview.com/

URL: https://scholar.google.ru/

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

https://www.rsl.ru/ru/4readers/cataloques/

http://magtu.ru:8085/marcweb?2/Default.asp

http://scopus.com

http://link.springer.com/



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/

Mexaynaponnas pedeparuBHas 0a3a JaHHBIX
0 YUCTOW M TPHUKIAJAHOW  MaTeMaTHKe

http://zbmath.org/

MexnayHapoanas 06a3a CHpaBOYHBIX W3JaHUN
10 BceM oTpacisM 3HaHuil SpringerReference

http://www.springer.com/references

MesxnyHapoHas pedepatuBHas u
MOJIHOTEKCTOBAsl CIpaBOYHAass 0a3a JaHHBIX
Hay4HBIX W3JaHui «Springer Naturey

https://www.nature.com/siteindex

ApxuB HayyHbIX >XypHanoB «HanuoHanbHbIM
AJIEKTPOHHO-MH(POPMALMOHHBIA  KOHIIOPLYM)
(HIT HOMKOH)

https://archive.neicon.ru/xmlui/

MexayHaponHas 0a3a HaydyHBIX MaTEpHaJOB B
obOnacti (U3MUECKUX HAYK W HMHXXUHUPHUHTA

http://materials.springer.com/

MexnyHaponnas KOJUICKIIUS HAYYHBIX
MPOTOKOJIOB MO Pa3JIMYHbIM OTPACIIAM 3HAHHI

http://www.springerprotocols.com/

VYHuBepcuterckass HH(POpPMAIMOHHAS CHUCTEMa
POCCHA

https://uisrussia.msu.ru



http://zbmath.org/
http://www.springer.com/references
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/
http://materials.springer.com/
http://www.springerprotocols.com/
https://uisrussia.msu.ru/

9 MaTepuajibHO-TeXHUYECKOe obecneyeHue TUCHUITUHBI (MOIYJIs1)

MatepuanbHO-TEXHUYECKOE OOecTieueHNe AUCIUILTUHBI BKIIOYAET:

YueOHble ayIUTOpPUU [UIsl MPOBEIEHUS 3aHATHI JeKUMOHHOro Tuma. OcHalleHue:
MynbTUMEANIHBIE CPEICTBA XPAHEHHUS, IEpEaayl U MPEACTABICHUs HH(POPMALIHH.

YueOHble ayAuTOpUM [UIsI TPOBEACHUS MPAKTUYECKUX 3aHATHI, TPYNIOBBIX U
WHIUBUAYAIBHBIX KOHCYJIbTAIlMi, TEKYIIEr0 KOHTPOJS U TPOMEKYTOYHOW aTTECTAIIHU.
OcHamenue: Jlocka, MyJIbTUMEIUUHBIN MPOEKTOP, IKPaH.

[Tomemenuss UIss  CaMOCTOATENbHOW  paboTel  oOywarommxcs.  OcHaieHue:
[Tepconanbpabie kKoMIbioTEphl ¢ TaketoM MS Office, BeixomoM B MHTEpHET W ¢ JAOCTYIOM B
AJIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTENbHYIO CPEYy YHUBEPCUTETA.

[Tomemenue [uisi XpaHeHUs U NpPO(UIAKTUYECKOrOo OOCTYXUBaHUS Y4eOHOTO
obopynoBanus. OcHamenue: CTeumaxu Ui XpaHEHHS Y4eOHO-METOJUYECKUX IOCOOMi |
y4e0HO-METOIMYECKON JOKYMEHTAIINH



IIpunosxenne 1
6 YueOHO-MeTOIMYEeCKOe 0DecleyeHe CaMOCTOSITeIbHOM PadoThl 00y4YaoIMXcst

Ilo JUCLHMITIIMHE «HpI/IKJ’IaHHaH MCXaHUKa» INPEAYCMOTPECHO BBIIIOJHCHHUE KOHTPOJBHBIX
CaMOCTOSATCIIbHBIX pa60T 06yqa}oumxc;1.

IIpumep KOHTPOJIbHOI PA0OTHI

CmpykmypHbiil, KUHeMAMUYeCcKUulti AHaIu3 U CUI080U pacuém mMexanusma

1. TlocTpoeHne KUHEMATHUYECKON CXEMbl MEXaHU3Ma B TPEOYEMOM ITOJOXKEHUU (ISl 3aIaHHOM
YIJIOBOM KOOPAUHATHI [1).

2. Tloctpoenue miana ckopocteid. OmnpeaeneHue CKOPOCTed EHTPOB MacC 3BEHBEB U YIIIOBBIX
CKOpOCTEW 3BEHBEB.

3. Tloctpoenue mnana yckopeHuid. OmnpeneneHne YCKOPEHUN LIEHTPOB MacC U YIJIIOBBIX YCKOPEHUMU
3BEHbBEB.

4. OmnpeneneHue BEIUYNH U HANIPABICHUHN CUJI, ICUCTBYIOIINX HA 3BEHbS MEXaHU3Ma (CHJ TSKECTH,

MHEPLHHU, TIOJIE3HOTO CONPOTUBIIEHUS 1 MOMEHTA CHJI HHEPLIUN).

Pa3noxkeHne MexaHn3Ma Ha CTaTUYECKU OIpeIeINMbIe TPYIIIbI 3BEHbEB (TPYIIIBI ACCypa).

6. CocraBieHue anreOpanyecKux YpPaBHCHHA CyMMBI MOMEHTOB CHJI M BEKTOPHBIX YpaBHCHHMA
CYMMBI CHJI JJIs KXKIOW CTPYKTYpHOU rpynmbl Accypa M Beayllero 3BeHa. PemeHue ypaBHeHHI
rpauUecKuM CIiocoooM.

7. Ompenenenue ypaBHoBemuBaromei cuiibl metonoMm H.E. XKykoBckoro.

o

3aoanue Ne 1 k konmponvHoti pabome

HpOGKTI/IpOBaHI/Ie U HCCICAOBAHUC MCXAHU3MOB IBYXYAAPHOI'O XOJIOAHOBBLICAAOYHOTO aBTOMATa

JIByXynapHbIli XOJIOJHOBBICAJOYHBIM aBTOMAT, CXE€Ma MEXaHU3MOB KOTOPOIO IIPUBEJECHA Ha
puc. 1, a, npeHa3HaYeH JJIs1 U3TOTOBJIEHUS U3 KAIMOPOBAHHOTO MPYTKA 3ar0OTOBOK OOJTOB, BUHTOB U
OPYTUX W3JEIMM co cloXkHOW (opmoil ronoBku. Ha aBromaTte Bce omepanuu: mojaya IpyTka,
OTpe3Ka, MepeMeIleHUe 3aroTOBKM M BBITAJKUBAaHME T'OTOBOTO W3JENUS M3 MATPULBl — MOJHOCTBIO
aBTOMATU3HPOBAHBbI.

Ot Bana snextponBurarens 8 (puc. 1, 0) uepe3 peMeHHYIO nepenavy 9-9/ BpallleHUE NIEpENacTCs
koseHyaromy Bairy 10 (oce AA) u nanee uepes 3youaryto nepenady 11-12 pacnpenenutensHOMY Baly
13. OcHoBHast Macca cocpenoToueHa Ha mkuBe 9. Koadduiment HepaBHoMepHOCTH BpatieHus 6=1/15.
MorHocTth dnekTpoasuratens 20 kBr.

KpuBommnHo-mon3yHHbI MexaHu3M Bbicaiku (puc. 1, 0), cocrosimuit u3 kpupomwuma 1,
matyHa 2 U BbicagouHoro nonsyHa 3 (He — xox nmon3yHa), IpUBOAUTCS B ABMXKEHHE OT KOJIEHYATOTO
Bata 10. Bricagka TOJOBKM H3JENUS OCYIIECTBISETCS IOOYEPEAHO JIBYMsS IyaHCOHAMH,
3aKpeIUIeHHBIMH B IIyaHCOHOJIEpKaresie IMoykyHa 3, 3a aBa oOoporta kpuBommmna 1. Ilpum oGemx
BBICQJIKaX TOJI3YH 3 TIepeMeIaeTcss Ha pacctosiHue hy (pu 5TOM KPUBOIIKIT TOBEPHETCS HA YTOJ Pp).
I'paduk ycunmit (P3, Sc) mepBoii 1 BTOpO# BBICAJKH MPEACTaBIICH Ha pHc. 1, B.

Bce ocranbHble MEXaHU3MBI aBTOMAaTa IMOJIY4alOT JIBUXKEHUE OT pachpezenuTenbHoro Bana 13 (och
DD). [Mon3yH 6 MexaHu3Ma OTPE3KH NMPYyTKa MPUBOIUTCS B IBIKECHHUE Yepe3 MATyH 5 OT KPUBOIIUIIA
4. Ha non3yne 6 (Hp — xon mosi3yHa) BBINOJIHEH KPUBOIIMIIHBIA a3, B KOTOPHIH BCTABIIEH POJIUK
HOXKEeBOro mToka (Ha puc. 1 He mokasan). [Ipu mepememenun noazyHa 6 Ha paccrosHue hp, uTo
COOTBETCTBYET MOBOPOTY KpHBOIIMIA 4 Ha Yroia ¢p, HOX OTpe3aeT 3aroToBKy. ['paduk ycummii
otpesku (P6, SF) npuseneH Ha puc. 1, B.

[locne BbICaAKM NPOUCXOAMT BHITAJKUBAHME TOTOBOIO H3JENUs W3 MaTpulbl. MexaHu3m
BBITAJKUBAHUS COCTOMT M3 Kyjauka 14, 3akperuieHHOro Ha paclpeaeluTelbHoM Bairy 13, u
POJMKOBOro TOJNKaredas 15, KOTOpbI mepeMellaer BbITalIKUBaTedb H3Aeaui. ['papuk u3MeHeHus
yckopeHnus Tonkatens 15 (al5 ¢14) 3apaercs (puc. 1, r). MicxonHble naHHBIE K pacdeTy IPEACTaBICHbI
B Tabum. 1.
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Puc. 1. JIByxXynapHbIi X0IOAHOBBICAJOYHBII aBTOMAT



Wcxonupie naHHbIE

Tabnnma 1
En. UucnoBsle 3HaUEHMS U1l BADUAHTOB
ITapameTpsl 0603H.
u3M. 1 2 3 4 5 6 7 8 9 10
1.Yron noBopoTa
KpuBomwuIa |1 Ha Bpems oB rpag 60 60 55 55 50 50 60 55 50 60
[IEpBOM U BTOPOM BBICAIKU
2. Xon nonzyHa 3 npu
hs M 0,04 | 0,04 | 0,03|0,03|0,03|0,04|0,03]|0,04]|0,04]|0,03
BBICAJIKE
3. OTHOIIEHUE ATUHBI
maTyHa 2 K JUIMHe Al - 6,6 7 7 6,5 7,2 7 6,5 7,2 7 6,7
KpuBomumna 1
4. HavyanpHoe ycuime
P3ua kH 70 75 85 70 75 65 80 75 70 65
BBICAJIKU
>- Makcivansrioe yciine P31 kH | 650 | 650 | 750 | 600 | 700 | 550 | 600 | 700 | 650 | 750
BBICAIKH
6. Hactora Bpaweris n o6/mun | 60 | 65 | 70 | 75 | 80 | 85 | 80 | 75 | 70 | 85
KpUBOILINIIA
" Mla‘gca KONCHIATOTOBATA | 10 xr | 520 | 530 | 540 | 550 | 560 | 500 | 510 | 560 | 520 | 550
8. Macca maryna 2 m2 KT 75 64 68 72 76 80 70 65 73 75
9. Macca monsyHa 3 m3 KT 325 | 300 | 310 | 315 | 320 | 300 | 305 | 310 | 315 | 320
10. Mowen urepuni 1S2 ke | 30| 45 |50 70| 80| 75| 35| 40| 55| 60
maryHa 2
11. Yron noBopora
KpHBoOLIMIA 4 3a BpeMs Dp rpan 20 20 20 25 25 25 25 20 20 25
OTpPE3KHU 3ar0TOBKU
12. Xona mon3yna 6 3a Bpemst
hp M 0,026| 0,028 |0,031|0,034|0,036|0,030|0,032(0,028| 0,027 (0,034
OTPE3KH 3arOTOBKH
13. OTHOIIEHHE IJTHHEI
HIaTyHa 5 K JJIMHe A2 - 3,6 3,8 38| 37| 40| 36 | 3,7 | 38| 39| 40
KpuBoImmna 4
14. MakcuManbpHOE yCHITHE,
JeHCTBYIOIIEE Ha P6 xkH 55 52 50 48 45 50 49 55 52 50
MOJI3yH 6
15. Macca maryna 5 m5 KT 24 28 32 36 40 35 26 30 34 38




16. Macca nonzyHa 6 mo6 KT 70 72 77 76 78 75 80 78 72 75
17. Moent uriepuiit IS5 ke | 07 | 10 | 1,3 | 15| 24| 20| 15| 20| 1,3 | 1,0
maryHa 5
18. Uncrto 3y6bes kosee 11 Z11 - 12 13 14 | 15 16 14 | 16 15 14 | 12
nl12 712 T | 24| 26 | 28 | 30 | 32 | 28 | 32 | 30 | 28 | 24
19. Mozyae sybuambix kozee |, mv | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15
11ul2
20. Xon Tonkarens 15 h M 0,02 | 0,025 |0,018|0,024|0,016| 0,02 |0,018| 0,02 |0,022| 0,016
21. da3oBbIe YIIIbI IOBOPOTA
Kynauka 14: mpu
TOABEME 1 OITyCKaHUH On=®0 | rtpax | 64 54 | 60 | 66 | 75 | 60 | 55 | 65 | 54 | 60
TOJIKATEIS
BB rpan 10 10 10 | 10 10 10 | 10 10 10 10
15 mpu BeIcTOC
22. MakcuManbHO
AOTLYCTHMBIH YTOI aon rpan | 25 | 30 | 25 | 30 | 25 | 30 | 25 | 30 | 25 | 30
JaBJICHUA B KYJIaYKOBOM
MeXaHU3Me
23. IlepenaTo4Hoe
OTHOIIICHHAE PEMECHHOU uo9-9’ - 7 7 6,5 | 65 7 6,5 | 6,5 7 7 6,5
nepenaun 9-9'
24. IlepenaTo4Hoe
OTHOIIICHUE OJHOPSIHOTO U1H - 7 7 6,5 | 65 7 6,5 | 6,5 7 7 6,5
MIAHETAPHOTO PeIYKTOpa
25. Yucno caTeyuiuToB B K i 3 4 3 4 3 4 3 4 3 4

MIAHETApPHOM PELYKTOPE

3aoanue Ne 2 k koumpoavHou pabome

HpOGKTHpOBaHI/Ie 1 UCCICA0OBAHUEC MCXAHN3MOB HOKHHUI]

JUIsl pE3KH NIPYTKOBOT'O MaTepuaia

Hosxuuis! (puc. 2) npeaHa3HadeHbl Ui pe3Ku MPyTKOBOro MaTepuaia. /[BukeHne Ha HOKHHIIBI
nepenaercs ot ABurarens 3 (CM. puc. 2) uepes 1mianeTapHblid peaykTop I1 ¢ konecamu Z1, 72, Z3, napy

3yOuaThIX Kojiec Z4 u 75 K KpUBOIIUIIHOMY Bally 1, KOTOpBIN uepe3 maTyH 2 NPUBOAUT B JBUKECHHE

KOPOMBICIIO 3, Ha KOTOPOM PAacIojiaraeTcs BEpXHHUA HOXK HOXKHHIIL (pHC. 2, 0), a HIYKHHUIA HETIOABHKECH U

3aKperyieH Ha cTaHMHe. MaxoBUK YCTaHOBJIEH Ha KpUBOMIMITHOM Baiy 1. ['paduk nsmenenus ycunus

pesanus P/Pmax (B/T'), neticTBytromero Ha mOABYXKHBIA HOX, TIPEICTaBIICH HA puc. 2, 1. [Ipunumaercs,

4qTo paBHOﬂeﬁCTBYIOmaH YCI/IJII/Iﬁ pe3aHuA MPUITO0KCHA B TOUKC K INOABUKHOI'O HOXKaA.

Cxema KynaykoBOIO MEXaHU3Ma I[OKa3aHa Ha puc. 2, B, rpaduK H3MEHEHHUS YCKOPEHM

tonkarens aB(d) — Ha puc. 2, T.




VcxonHble JaHHBIE TI0 MPOSKTUPOBAHUIO MPUBEICHBI B TA0. 2.
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Puc. 2. MexaHu3M HOXXHUIL JUI PE3KH IPYTKOBOT'O MaTepuaa






HMcxonabple naHHble

Tabnuua 2

E III/ICJ'IOBBIG 3HAYCHUA IJIA BapI/IaHTOB
.
ITapameTpsr 0O0603Hau.
WM 1 7 273456 78] 9710
1. Hacrora spamenms nn ¢! | 14| 16| 16| 14| 16| 15| 15| 14| 16 | 15
3J'IeKTpOI[BI/IFaTeJ'I5{
2. Hactora spamieHus nl ¢t | 15 |156| 16 | 1,5 |1,56| 1,5 [156| 15 | 1,6 | 1,6

KpUBOLIUIIA

3. PaccrosiHne Mexay ocsiMu

BpalleHus KpuBomuna 1 u I0C M 1251110 (1,15 13|12 |12 |11 (125| 1,3
KopoMmebIcia 3
4., JTnuHa KopoMbicia 3 ICB M o8,0706|0807(06|061|07]|08]| 0,7
5. Ionoxenue
PaBHOEHCTBYIOIINX ICK M 0,18(0,25| 0,2 |0,18|0,25| 0,2 | 0,2 | 0,18|0,25| 0,2
yCUIIUH
6. YriioBoi X0/ KOpoMbIcTa Bimax rpaxg | 26 | 25 | 30 | 28 | 25 | 24 | 27 | 28 | 26 | 30
7. Pabounii xo1 HOXa r rpan 16 18 | 15 16 18 15 | 17 18 16 15
8. Macca nraryHa 2 m2 KT 160 | 200 | 220 | 210 | 180 | 150 | 170 | 190 | 200 | 210
9. Macca kopombiciia 3 m3 kr |1000|1000| 900 |1100|1200|1100{1200| 900 |1000|1100
10. IonoxxeHue nieHTpa Macc
IAS2/IAB - 04,0504/ 05/04(05(04|05|041| 05
maTyHa 2
11. Mowent nnepuit 1S1 | xrm® | 06]09]10/[122]|09]08|10/| 12|09/ 08
KpuBommuna 1
12. MowenT nrepuin 1S2 | ke | 35| 403940 4038373935/ 40
maTyHa 2
13. MowmenT nnepunn 1S3 | krm® | 2830|3127 29!30[29]30]27]31
KOpombIcia 3
14. Koadpdunumenr
HEpaBHOMEpHOCTH 5 ~ |0,14|012|016|0,17|0,13|0,12|0,17 | 0,16 | 0,12 | 0,15
BpalleHUs Bajla
KpUBOLIMIA
15. MoMeHT uHepIuu
poropa Ip xrm> | 0,06 | 0,05 | 0,06 | 0,05 | 0,04 | 0,04 | 0,05| 0,06 | 0,05 | 0,04
3NEKTPOIBUTATEIS
16. MakcuMaabHOE YCHUIIHE Pmax kH |1000(1100(1200| 900 |1000| 950 | 900 | 1000| 1100|1200




pe3aHus

17. Koopnunara ajis

)| rpag | 160 | 170 | 150 | 140 | 150 | 160 | 150 | 160 | 170 | 140
CHJIOBOTO pacuera
18. Xox Tosnkarens h M |0,080,07|0,08|0,090,10|0,09|0,08|0,07 0,10 0,09
19. Yacrora Bpamienus 4
nK c 1,720 25|17|20|18|23|19|20| 25
KyJadka
20. MakcuMaabHO
JOIYCTUMBIH yrosu OLon rpag | 35 | 30 | 32 | 35 | 40 | 30 | 37 | 34 | 35 | 38
JaBIICHHS
21. Yron pabouerompogma | o, || 180 | 160 | 180 | 160 | 170 | 160 | 170 | 180 | 160 | 170
KyJTauka
22. Moaynb 3y04aThIx Kojec mi M 5 6 5 5 5 6 5 6 5 6
IUTAHETAPHOTO PEIYKTOpa
23'??”"”6‘13“’1“0“0 m2 mvM | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10
Z4 14 | 13 | 14 | 12 | 10 | 12 | 10 | 14 | 14 | 12
24. Yucno 3y0ObeB kounec 4, 5 -
Z5 20 | 21 | 21| 22| 18| 20 | 18 | 20 | 22 | 21
25. Yuco caTemuToB B K 3 3 3 4 4 3 4 3 4 3 4

peaykrope

3aoanue Ne 3 k konmpoavHol pabome

HpOCKTI/IpOBaHI/Ie " UCCIIEA0OBAHUEC MCXaHNU3MOB
FOpHSOHT&J’IBHO-KOBO‘IHOﬁ MalllMHBbI

Mamuna (puc. 3) npeacrasisieT co0oi KpUBOLIMITHBIN Ipecc, MpeIHa3HaueHHbIN JUIs ropsiueit
IITAMIOBKH B Pa3beMHBIX MaTpHUIlax, 3aKpEIUIEHHBIX B HenoaBwkKHOM Ojoke III u 6okoBoM mon3yHe
II, xoTopeiii mpuBoaUTCA B ABMKeHUE Kynadkamu oT perdaroB DE, EF, EL u ap. Ilocie BBeneHus
IpyTKa B HITaMn OOKOBOH MOJI3YH MOAXOJUT K MPYTKY M 3aKMMaeT ero. 3aTeM IiaBHbIM momsyH I ¢

YCTAaHOBJICHHBIMH Ha HEM ITYaHCOHAMHM COBEPIIACT pa60qee JBUXKCHUC.

Mo Benmumae H=2ro,A xona nonsysa | onpenenstor roA, a |AB u3 otHomenus
A=1AB/ro,A; N=1000-150000/MuH; n0oA=50-75 06/MuH; P1max=3000 H; P2nax=1000 H.




VcxonHble JaHHbIe 715 TPOSKTUPOBAHMS TPUBECHBI B Ta0M. 3.
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Puc. 3. T'opu3oHTaIEHO-KOBOYHAS MaIlTHHA



Hcxonueie naHHubIE

Tabnuma 3
Enuann UucnoBble 3HAYEHUS JIJI51 BAPUAHTOB
apaMeToL O0o3Haue Bl
p Tp HUA I/I3MepeH 1 2 3 4 5 6 7 8 9 10
Hs
1. Xon rmaBHOTO MON3yHa H MM 200 | 240 | 280 | 320 | 380 | 300 | 320 | 280 | 200 | 240
2. Xox 60KOBOTO MOJN3yHA hO MM 80 | 95 | 120 | 155 | 140 | 150 | 80 | 95 | 120 | 155
3. OTHOLIEHHE TUHBI
[IaTyHa K JITHHE A - 3 132|34|36|40|38|34|36|40/| 38
KPHUBOIIIHIIA
4, Macchl 3BE€HbEB ml KT 6 8 9 11 | 12 | 10 8 9 11 | 12
m2 KT 12 | 13| 14 | 15 | 16 | 18 | 13 | 14 | 15 | 16
m3 KT 15| 16 | 18 | 20 | 22 | 24 | 18 | 20 | 22 | 24
5. [lonoxenne eHTPOB los1/102A i 1 1 0908|0706 0,9 1 08 | 0,6
MAacc 3BEHLEB
IAS2/IAB - 0304030504 04 0,351 03105 04
IBS3 MM 50 | 75| 8 | 75 | 95 | 65 82150 | 751 65
6. MomeHT uHepIuu 2
1S2 krm° [0,15( 0,2 | 0,25| 0,3 |10,35| 0,4 [0,15| 0,2 | 0,25| 0,3
maTyHa
7. Koadpunment
HEPABHOMEPHOCTH 5 - |118| 116|127 | 1/20| 1/16 | 1/20 | /17 | 1/20 | 1/26 | 1/20
BpAICHUS BEAYIIIETO
3BEHA
8. Xox Tonkareis h MM 90 80 | 100 | 130 | 180 | 150 | 90 80 | 100 | 130
9. MuHMMAaIbHBINA YToJ
Ymin MM 60 | 58 | 55 | 54 | 52 | 55 | 58 | 55 | 54 | 52
mepeaayn ABIKEHUS
10. ®a30BbIe yIIIbI On=Po rpaa 90 | 85 | 80 | 90 | 85 | 80 | 80 | 90 | 8 | 80
®BB rpaz 90 | 100 | 110 | 110 | 120 | 100 | 110 | 110 | 120 | 100
11. Mopynu 3anerieHus ml MM 3 4 45 5 6 4 3 4 45 5
mll MM 10 | 12 | 13 | 14 | 15 | 16 | 10 | 12 | 13 | 14
12. Yucna 3yObeB kojec Z4 12 | 13 | 14 | 15 | 16 | 14 | 14 | 15| 16 | 14
Z5 42 | 45 | 39 | 40 | 48 | 50 | 39 | 40 | 48 | 50




Ilpumep PI'PNel

. Pacuér npuBoa TEXHOJOTUYECKON MAIIIUHBI

3AOAHUE 1
MpuBOA NEHTOYHOrO KOHBeWepa

1 — gpuratens; 2 — MydTa; 3 — pegyKkTop; 4 — KOHMYECKas nepefava:;
9 — UnnuHapuyeckas nepegava; 6 — uenHas nepefava; 7 — 6apaban;
8 — neHTa KoHBeitepa; 9 — onopbl bapabaxa.

Wcxogheie BapuaHTb!

aHHbIe
R 1 {2 | 3| a|s |6 78] 9]10

OkpyxHasn

cuna Ha Gapa- 0,5 1,2 1,1 1,0 | 0,8 0,7 1,0 1,0 0,8 0,5
baHe F;, kH ‘

OkpyxHan
CKOpOCTL Da- 3,0 2,0 2,5 3,0 3,0 35 | 25 2,0 2,5 2,0
pabanaV, m/c .

HAwametp ba-
pabaka Dy, MM 800 | 800 | 900 | 900 | 800 | 800 | 600 | 600 | 400 | 400
Cpok cnyx0obi
npuBoga L, 6 4 5 5 7 6 5 4 6 7

nert




Ilpumep PI'PNe?2

3AO0AHUE 2
NpuBoa K ckpeOGKOBOMY KOHBeuepy

1 — pgBurarteno, 2 — KIMHOPEMEHHas nepejava; 3 — peaykTop;
4 — KoHUecKas nepefaya; 5 — UnnuHapuyeckas nepegaya;
6 —MydTa; 7 — BeayLas 3BE3[04Ka KoHBelepa; 8 — TAroeas Lenb;
9 — Onopbl NPUBOLHBLIX 3BE3Q0YEK.

WNcxoghbie BapwaHTbi

b 1 2 3 4 5 | 6 7 8 3 | 10

Tarosas cuna

uenm F, kH 75 | 70| 65|60 | 55| 50|40 303020

CkopocTh
rpy30oBOH Le- 0,65 | 0,65 | 0,60 | 0,60 | 0,55 | 0,50 | 0,50 | 0,55 | 0,45 | 0,45
nu V, mic

LUar rpysoBoi

uenu p, M 80 100 | 100 | 125 80 125 | 100 | 100 80 80

Yucno 3ybnes
3BE3/0U4KN Z

Cpok cnyxo6bi
npuBoga L., iz 6 5 4 6 7 4 5 7 6
net




7 OueHoYHbIe CPeACTBA /1JIs IPOBeIeHHUsI POMEKYTOYHOM aTTecTAllMU

a) Ilnanupyemote pe3ynromamol 00y4eHus U OUeHOUHbIE CPEOCHBA 0I5l RPOBEOEHUA RPOMENCYMOYHOU Ammecmayuu

Hpunioxenne 2

CrpyKTypHBIi
JIIEMEHT
KOMITETCHIIUH

[Imanupyemsie
pe3yabTaThl O0yUEeHUS

OneHouHbIe CpeCcTBa

OIIK-3 Cnoco0en NPUMCHATD COOTBeTCTBleHIHﬁ (1)I/I3I/IKO-MaTeMaTI/I‘leCKI/Iﬁ anmapart, M€ToAblI aHaJIu3a U MOJA€CJIUPOBaHUs,

TCOPETHYECCKOI0 HIKCMEPUMEHTAJTBHOI'0 UCCJICAOBAHUSA TIIPHA PCIICHUHA HpO(l)eCCI/IOHaJIbeIX 3aJga4v

OIIK-3.1

Hcnonb3yeT METO b
aHanmza u
MOJICTTUPOBAHUS TIPU
pelieHnuun

PO eCCHOHATBHBIX
3a7a4, MOJIEIIMPOBAHUH U
MMPOCKTUPOBAHNN
HEPrOCUCTEM

Hepequb TCOPETHYECCKHUX BOMPOCOB MJIA IMOATOTOBKHU K 3aIUTE NMPAKTHYCCKHX pa60T H K

3a4€Ty:
1. Yro Ha3bIBaeTCsl, MOJBMKHBIM U HEMOJIBUKHBIM 3B€HOM MeXaHU3Ma?
2. Yto Ha3bIBaeTCs, KHHEMAaTHYECKOM mapoit?
3. Tlo xakoMmy MpHu3HAKY KIACCUPUIMPYIOTCS KHHEMATHIECKHE TTaphl?
4. Yto TaKoe YuCIO CTeNeHel CBOOO b MEXaHU3Ma U KaK OHO OTpeeNsieTcs?
5. Uro Ha3bIBaeTCs, CTPYKTYPHOU Ipynmoi?
6. Kaxk ocymectBisiercs 00pa3oBaHue MEXaHU3MOB, U UX Kilaccuduranus’?
7. KakoBbI 3a1a4i KHHEMATHYECKOT0 aHaan3a?
8. KaxkoBa cBs3b MEX/y EpEMELICHUSIMHU 3BEHBEB, CKOPOCTAMHU U YCKOPEHUSMU?
9. UYrto0 TaKoe aHAIOTH CKOPOCTEH U yCKOpEHUit?

10. Kakwue CymecTByIOT METOIbI KHHEMATUYECKOTO aHamu3a’?
11. Kakme wucxomHple OaHHBIE [ODKHBI OBITH 3aJaHbl, YTOOBI

pelunTh

3agaqy




12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.

28.
29.
30.
31.
32.
33.
34.
35.
36.

37.

38

KHMHEMaTUYECKOT0 aHalIu3a?
Kak onpezensercss nepenarouHoe OTHOIICHHE 3y0UaTOro MeXaHHM3Ma C HEMOJABM)KHBIMU
ocsimu?
Kaxkoii MexaHu3m Ha3bIBaeTCs MIaHETapHbIM?
Kakoii Mexanu3Mm HaszbiBaetcs auddepeHunanbHbmM?
Uro Ha3bIBaeTCs OaNaHCUPOBKOM BpAILAIOLINXCS MAcc?
Kakas GamaHcHpoBKa Ha3bIBACTCSl CTATUYECKOM
3anucarh yCJI0BHUE CTATUYECKON YPAaBHOBEIIEHHOCTH?
Kakas GanancrupoBka Ha3bIBa€TCs AMHAMUYECKOM?
3anucaTh yCI0BUE MOJHON YPaBHOBELIEHHOCTH?
Urto Takoe MOayIh 3aleTICHUs ?
HazoBute 0cHOBHBIE OKPYKHOCTH 3y04aToro xosueca?
Urto Takoe AeNUTeNbHbIN 11ar?
Kak onpenensiercs nepegaToyHoe OTHOIIEHHE?
ChopmynupyiiTe OCHOBHYIO TEOpEMY 3allCIIIICHUSI.
HazoBute MeToabl H3roTOBIICHUS 3y0UaThIX KOJIEC.
B uem 3akirovaercst CynHoCcTh MeTo/1a 0OKaTKu?
OcHoBHble  TpeOoBaHMs, TpenbSABIsSEMble K  JeTalsM  MamuH. Kputepuu
paboTOCIIOCOOHOCTH JeTalIel MaIliH.
Bunbl coeguHenuid neraneil MamuH. J[aTh KpaTKyl0 XapaKTEpPUCTUKY PA3IMUYHBIX
COETUHEHUN.
Pe3nboBbIe coennuenus. Buabl pe3b00BBIX COETMHEHUH.
Bunpl pe3n6. OCHOBHBIE TapaMeTPhI Pe3bOBI.
Teopus BUHTOBOM MapkI.
Camoropmorkenne BuHTOBOM napsl. KIIJ[ BHHTOBOM mapsl.
Pacrnipenenenne oceBoii Harpy3Ku BUHTA 1O BUTKaM pe3bObl. PacueT pe3nrObl Ha MPOYHOCTb.
Pacuer Ha mpoyHOCTE CTepxkHS BUHTA (0onTa). CTep)KeHb BUHTA HATPY>KEH TOJIBKO
BHEIIHEH PACTATUBAIOIICH CUIIOM.
Pacyer Ha mpodHOCTH cTepkHs BUHTA (60:1Ta). BOonT 3aTsHYT, BHEIIHSAS Harpys3ka
OTCYTCTBYET.
Pacuer Ha mpodHOCTH cTepxkHs BUHTA (601Ta). BonToBOE coeHEHNE HATPYKEHO CUJIaMH,
CIBUTAIONIAMH JIETATH B CTHIKE.
Pacyer Ha mpodHOCTH cTepkHsl BUHTA (601Ta). BOonT 3aTsHYT, BHEIIHSAS Harpys3ka
PACKpPBIBAET CTHIK JIETAJICH.
Pacuer coennHeHniA, BKIIFOYAOITUX TPYIITY OOJITOB.




39. llImoHOYHBIE COCTUHEHUSI.
40. 3ybuaThie (IUTHIIEBBIE) COSTMHCHUS.

IIpumepHoe NpakTHYECKOE 3aaHKe 1/ 32496Ta

[TpoBecTu cuoBOI pacuéT MexaHU3Ma

Somowe=H —

IMpumepHoOe MpaKkTHYECKOE 3adaHHe /15 3a4€Ta

Br16paTh 35eKTpoABUTraTe b U MPOBECTH KNHEMATHUECKUN pacu€T NpuBoia




MNMpuBoa K CKpeOKOBOMY KOHBeuepy




OIIK-3.2

CriocobeH npuMeHsTh
COOTBETCTBYIOLIHNH (pHU3HKO-
MaTE€MaTUYEeCKH ammapar npu
TEOPETHYECKOM H
AKCIIEPUMEHTAIBHOM
MCCJIEIOBAaHUN BPEIICHUU
3a/1a4 YHEProcOepeKEHUS

Hepeqenb TCOPETHYECCKHUX BOIIPOCOB JIsI MOATOTOBKH K 3allIUTEC NMPAKTUYECCKHUX paﬁoT H K

3a4éry:

1.
2.

HB©Oxo~No O A~

0

11.
12.
13.
14.
15.
16.
17.

18.
19.

20.
21.
22.

23.
24,

Pacuer 3yOuaThix coeMHEHUH.
3aknenounble coeauHeHus. KoHcTpykuuu, TexHONOrus, Kiaccupukanus, o0nacTtu
IIPUMEHEHHUS.
Pacuer Ha mNOpPOYHOCTH »HIEMEHTOB 3aKJIEIOYHOrO IIBAa. Marepuaibl 3aKJIENoOK U
JIOITYCKaeMble HaIlPSLKEHUS.
KoHcTpyKius cBapHBIX COeIMHEHUH, pacuyeT Ha MPOYHOCTh (CTHIKOBOE COCIMHEHUE).
KoHcTpyKiust cBapHBIX COEIMHEHU, pacueT Ha IPOYHOCTh (COEAMHEHNUE B HAXJIECTKY).
KoHcTpyKius cBapHBIX COeIMHEHUH, pacuyeT Ha MPOYHOCTh (TaBPOBOE COCITUHEHUE).
Coenunenue aeraneil nocaakoi ¢ HataroM. IlpouHocTs coequHeHus.
CoenuHeHue aeTanei nocaakoi ¢ HaTaroM. Pacuér Ha MPOYHOCTH BTYJIKH.
KiremmoBsle coennnenns. KoHeTpykuusa u npumenenue. Pacuer Ha IpOYHOCTS.
. UTo Takoe MOyJib 3alerIeHus ?
HazoBute 0cHOBHBIE OKPYKHOCTH 3y04aToro koseca?
Yr0 Takoe IeIUTEILHBIN 11ar?
Kak onpenensiercs nepegaToyHoe OTHOIIEHHE?
CdhopmynupyiiTe OCHOBHYIO TEOPEMY 3aLlEILICHUS.
HazoBute MeToabl H3roTOBIIEHUS 3y0UaThIX KOJIEC.
B geM 3akirouaeTcs CyIHOCTh METOJ1a OOKaTKH?
OcHoBHblE  TpeOOBaHMs, MperbsABIseMble K  JeTansM  MamuH. Kpurepuu
paboTOCOCOOHOCTH JeTaneil MallluH.
3yOuaThie iepefadn. Y cJIoBHUs pabOThI 3y0a B 3allCIIIICHUH.
Cunbl B 3allelJICHUH LWIMHAPUYECKOM mepenaun. Marepuassl 3yO4aThiX Kojec U
TepMooOpaboTKa.
BnusiHue yucia HMKIOB M3MEHEHHUs HANpPSHKEHUM Ha MPOYHOCTh AeTanei. Jlomyckaemble
HaIpPSDKEHUS.
[IpoeKTHpOBOUHBIM pacyeT Mepefauyd Ha KOHTAaKTHYIO BBIHOCIMBOCTb aKTHUBHBIX
MOBEpXHOCTEHN 3yObEB.
[IpoBepouHBIii pacyeT HMIMHIPUYECKUX 3yOUaThIX Mepeay.
Konnyeckue 3y6uareie nepenaun. OCHOBHBIE TapaMeTPBhI.
[IpoekTnpoBOUHBIN pacueT KOHWUYECKOM nepenaun. CUiibl B 3aLIENIJIEHUH KOHUYECKOU
nepeayn.




25

26.

217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40

. OCHOBHBIE MMapaMeTPbl, TEOMETPHUS YEPBIUHBIX TIEpe/Iay.
Cunpl B 3allelJIeHUN YepBSYHON mepenaund. Marepuaibl YEpBSIKOB U BEHIIOB YEPBSIYHBIX
KOJIEC.
[IpoekTupOBOUHBIN pacueT YepBAYHOMU MepeIayu.
Bautel u ocu. IIpoekTHbIN pacdeT BaloB.
Baunbl 1 ocu. [IpoBepouHslil pacuet BajioB.
[MoamumHNKY KadeHwusl. Y CIIOBHBIE 0003HAYCHUS MTOAITUITHIKOB.
OcHoBHbIE KpUTEPHH PaOOTOCIIOCOOHOCTH U pacueTa MOIIUITHUKOB KaueHUsI.
[Mopmunankn ckonbxkeHus. MeToibl pacuéra.
Mydtsl. Knaccudukanms.
MydTbI TOCTOSIHHBIE TITyXUE.
MyQTbl TOCTOSIHHBIE KOMIIEHCUPYIOIIUE KECTKHE.
MydTbI MOCTOSTHHBIE KOMITCHCHPYIOITUE YIPYTHE.
MyTbI clieTiHEbIE.
MydTbI Ipe10XpaHUTETbHBIE.
Peménnsbie nepenaun. Kputepuu paborocnocoOHOCTH U pacuéra.
. llennsie nepenaun. Kpurepun paboTocrnocoOHOCTH U pacuéra.




HpnMep MNPaAKTHYIECKOI'o 3aJaHus NJs 3a4éTa

IIpoBecTu CHIIOBOM pacu€T MEXaHU3Ma
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IIpumep NpakTUYECKOro 3aJaHUA 1JIs 3a4éTa

BeIOpath 31eKTpoABUTaTEIbh U MPOBECTH KHHEMAaTHUECKUI pacuéT mpruBoa




MpuBoa K cKkpeOKOBOMY KOHBenepy




6) HOp}lOOK npoee()enuﬂ npomeofcymounoﬁ ammecmayuu, nokazameiiu U Kpumepuu OouyeHusanun:

[TpomexyTouHnas aTrecTanus 1o qucuumuinae «lIpuknagnas MexaHukay BKIIOYaeT
TEOPETUYECKHUE BOIIPOCHI, T03BOJISIIOIINE OLIEHUTh YPOBEHb YCBOEHUS 00yUaIOLMMUCS 3HAHU, U
MPAaKTUYECKHE 3aJ]aHUs, BBIBISIOMINE CTEIIEHh CHOPMUPOBAHHOCTH YMEHUH U BIa/ICHHM,
IIPOBOAMTCS B BUJIE 3a4€Ta € OLIEHKOU Ha 4 Kypce.

IToka3zaTre/iu U KPpUTEPUU OLIEHUBAHUS 3a4Y€TAa C OLIEHKOI:

— Ha OLICHKY «OTJHYHO» (5 0aJI0B) — 00yYarOUIMIACS IEMOHCTPUPYET BBICOKUH YPOBEHD C(HOPMHUPOBAHHOCTH
KOMIIETEHIINH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U INIyOOKOe 3HaHHE YueOHOro MaTepuaa, CBOOOIHO
BBINOJIHSET IPAKTUUECKUE 3a7aHus1, CBOOOIHO ONEpUpPYET 3HAHNUSAMH, YMEHUSIMU, IPUMEHSCT UX B CUTYalUsIX
MOBBIIEHHOM CII0KHOCTH.

— Ha OIICHKY «XOpomioy (4 0aiia) — 00yJarouuiics IEMOHCTPUPYET CPEAHMI YPOBEHb CHOPMUPOBAHHOCTH
KOMIICTEHIINI: OCHOBHBIC 3HAHHUS, YMEHUS OCBOCHBI, HO JIOMYCKAIOTCS HE3HAUYUTEIIbHBIC ONTHOKH, HETOYHOCTH,
3aTpyIHCHHS NIPU aHATUTHYECKUX OTepaIysix, NepeHoce 3HaHUI U YMEHUH Ha HOBbIC, HECTaHIAPTHBIC
CUTYyaLlUU.

— Ha OLECHKY «yJA0BJIETBOPUTEIbHOY (3 0aruia) — 0Oydaromuicst JeMOHCTPUPYET MOPOTOBBIN YPOBEHb
chopMHUPOBAHHOCTH KOMIIETCHIIUIA: B X0/1¢ KOHTPOJIBHBIX MEPOIIPHUSITHIA JOTYCKAIOTCSI OIIUOKH, IPOSIBIISCTCSI
OTCYTCTBHE OT/JCIIbHBIX 3HAHUI, YMEHHI, HABBIKOB, 00YYaIOLIMIICS HCTIBITHIBACT 3HAYUTEIIbHBIC 3aTPYTHEHHS
IIpU OINICPUPOBAHNHU 3HAHUAMU U YMCHHUAMMU IIPU UX NICPEHOCE HAa HOBLIC CUTYyallUU.

— Ha OIEHKY «HEYA0BJETBOPUTEIbHOY (2 Oaia) — 00ydaronuiicss IeMOHCTPUPYET 3HaHus He 6omee 20%
TEOPETUIECKOTO MaTepHaa, JOIMyCKaeT CYIEeCTBEHHBIE OIIMOKH, HE MOYKET MTOKA3aTh HHTEIIEKTyaIbHBIE
HaBBIKH PEIICHHS TPOCTHIX 3a7a4.

— Ha OLEHKY «HEYI0BJIETBOPUTEIbHO» (1 6aur) — o0ydaromuiicss He MOXKET IT0Ka3aTh 3HAHUS HA YPOBHE
BOCTIPOM3BEACHUS U 00BSICHEHUS HHPOPMAIMH, HE MOXKET II0Ka3aTh HHTEJUIEKTYaJIbHbIE HABBIKH PEIICHUS
MPOCTHIX 3a/1a4.



