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Jluct cornmacoBanus paboueil mporpaMMbl AUCHUTUTAHBI

[Iporpammy cocraBui (a)

JOIIEHT, K.T.H., JOIICHT E.D. Aman

08.12.25

(IOMKHOCTB, y4. CTETICHb, 3BaHKE) (moanuce, nara) (uHUIMANEI, (aMUIHs)

[Iporpamma ono6pena Ha 3acenanuu kadenpsr Ne 1

«08» nexabpst 2025 T, mpotokon Ne 05

3aBenyrommii kadeapoii Ne 1

/2
1.¢.-M.H.,JI011. 08.12.25 A.O. CmupHOB

(y4. cTenieHb, 3BaHUE) (moanwuck, gara) (MHUIMATEL, (haMUITHs)

3amecTuTeNnb TUpeKTopa HHCTUTYTa Ne3 o MeToanueckoit pabore

JIOII.,K.T.H. 08.12.25 H.B. PemernukoBa

(OJDKHOCTB, y4. CTEIICHb, 3BaHUE) (moxmucek, nara) (vHULMATEL, GamMuIIHs)



AHHOTaUs

Hucuunnmuna «[lpukiagHas MexaHMKa» BXOIUT B 00pa3oBaTENIbHYIO MpOTrpamMmy
BBICIIETO O0pa3oBaHWsi — TMporpamMmy OakalaBpuara IO HAMpPaBICHUIO MOATOTOBKH/
CIEeLMATbHOCTH 13.03.02 «INEKTpOIHEPreTUKa u BJIEKTPOTEXHUKA
HanpaBieHHoctu/cniennanuzanun  «ludpoBas  sHepretuka». JMCHUIUIMHA  pealn3yeTcs
kadeapoi «Nely.

JucuuminHa HameneHa Ha (GOPMHUPOBAHKE Y BHITYCKHUKA CIICIYIOIIUX KOMIICTCHITUN |

VYK-2 «CrnocobGeH ompenensatb Kpyr 3a7ad B paMKaxX IOCTaBJICHHOH 1M W BBIOUpATh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUsS, UCXOJS U3 JEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIMXCS
PECYPCOB U OTPaHUUYCHUI»

OIIK-3 «CnocobeH MpUMEHSTh COOTBETCTBYIOMIMHA (DPU3MKO-MaTeMaTHYECKUI ammapar,
METOJIbl aHall3a U MOJENMPOBAHUSA, TEOPETUYECKOTO W IKCIEPUMEHTAIBHOTO HCCIeI0BAaHUS
MIPH PENICHUU TPO(HECCUOHATBHBIX 3aaW»

OIIK-5 «CrocobeH ucroib30BaTh CBOMCTBA KOHCTPYKIIMOHHBIX M JIEKTPOTEXHHYECKUX
MaTepUajoB B pacueTax MmapaMeTpoB M PEKUMOB 00bEKTOB TPO(HECCHOHATEHOM e TEIIEHOCTI

Copep:xaHue IUCHUIUIMHBI OXBaThIBA€T KPYI BOIPOCOB, CBA3AHHBIX C MPUMEHEHUEM
METO/JIOB MPUKIAJHOW MEXaHWKH Ui aHaliku3a, MPOSKTUPOBAHUA U  OIKCIUTyaTalluu
SHEPreTU4ecKoro o00pyAOBaHuUs: PacuéT Ha MPOYHOCTD U KECTKOCTh BaJOB AJIEKTPOABUTATENCH,
PEAYKTOPOB ¥ My(PT; KHHEMAaTUICCKUN U CHJIOBOW aHAIIN3 MEXaHU3MOB (3y04aThIX, YePBIUHBIX,
PEMEHHBIX TIepead); OCHOBBI KOHCTPYHPOBAHUS Y3JIOB U AeTajeil MallluH; BEIOOp CTaHIApTHBIX
u3senuid (MOAIIUITHAKOB, MY(T, IIIIOHOK) IO CIPAaBOYHHKAM M HOPMATHBHBIM JOKYMEHTaM
(I'OCT, ISO) ¢ yuéroMm 1udpoBbIX METOIOB pacyETa.

[IpenogaBanne AUCHUILIMHBI MPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPraHU3AIHUN
yueOHOro Tmpolecca: JeKyuu, J1abopamopHvie pabomvl, CaAMOCMOAmMeENbHAs paboma
obyuarowe2ocs.

[IporpaMMo#l IHUCHUIUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCTICBAEMOCTH, IIPOMEKYTOUHAS aTTecTanus B opMe 3K3aMeHa (5 cemectp).

OO6miasi TpyAOEMKOCTh OCBOEHUS AMCIMILIUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbl, 144
yaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
®opmupoBanue GyHIAMEHTAIBHBIX 3HAHUH 110 TEOPUHM MEXAaHU3MOB U MAIIWH, COMPOTHBIICHUIO
MaTepHalIoB, AETAISIM MAIIMH U OCHOBaM KOHCTPYUPOBAHMS [UI aHAJIN3a MEXaHUUECKUX CUCTEM
HHEPTEeTUYECKOT0 000pyI0BaHHS (3NEKTPOIPUBOIBI, PEAYKTOPBI, MY(DTHI).

Pa3BuTHe HMHKEHEPHOrO MBINUIEHUS Ul pelleHUus NpOoQEeCCHOHATIBHBIX 3ajJad: pacyéT Ha
IPOYHOCTh M JKECTKOCTh BajJOB, BBHIOOP W MPOBEPKA MOAIIMIHHUKOB, MY(T, MIIOHOYHBIX
COEMHEHUI; KHHEMaTHUeCKUH pacuéT 3y0uaThlX U YEpPBIYHBIX Iepeaad.

[ToaroToBka Kk npoecCHOHATLHOW JESITENbHOCTH B 00JacTH IU(PPOBON IHEPreTHKH: YMEHHE
BBITIOJIHATH MPOSKTHBIE U TPOBEPOYHBIE PACYETHI MEXaHUYECKUX Tepeaay.

1.2. JlucumnivHa BXOIUT B COCTaB 00s3aTeIbHON yacTU 00pa30oBaTeIbHOMN MPOrpaMMBI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX Pe3yJIbTATOB 00yUEHHs 1O AUCLUILUINHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydyeHus AUCHUILIMHBI O0YyYaroluiicss NOJKEH o0jafaTh CleAYHIUMU
KOMIIETSHIIMSIMU WJTH WX 9acTsMH. KoMIeTeHIIMu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIMI U HHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpymnna) Kon u HaumeHnoBanue Kon u HanMeHoBaHMe HHIUKATOPA
KOMITETCHIINH KOMITCTCHIINH JTOCTHOKCHHS] KOMIIETEHITUN

VK-2.3.1 3HaTh BUJIBI pECYPCOB U
OTPaHUYECHUS JUIsl PEIISHUS TTOCTABICHHBIX
3a1a4
VYK-2.V¥.1 ymeTs npoBOJIUTH aHAIN3
MIOCTaBJICHHOU 1eNTH B (hOPMYITHPOBATH
3a/1a4, KOTOPbIE HEOOXOIUMO PEIIUTh IS
€€ JTOCTH)KEHUS
OIITUMAJIbHEIE
YHuBepcaabHbIE VYK-2.V¥.3 ymeTs BbABUTATh
CIIOCOOBI UX o o
KOMIIETEHIIUHA aMbTEPHATUBHBIC BAPUAHTHI ICUCTBUH C
pelieHus1, UCXO0s U3
[eJTbI0 BBIOOpA ONTUMAJIBHBIX CTIOCOO0B

VYK-2 Cnocoben
OIIPEETATh KPyT
3a7a4 B paMKax
NIOCTABJICHHOU II€JIH
U BBIOMpATH

JIEHCTBYIOIUX
pelieHus 3aa4, B TOM YHUCJIE C TTOMOILBIO
IIPaBOBBIX HOPM,
S — UG POBBIX CPENICTB
CCVDCOB H VK-2.B.2 Bnazsers HaBbIKaMu BbIOOpa
peeyp . ONTUMAJILHOTO Croco0a perieHus 3a1a ¢
OrpaHUYEHUN .
Y4E€TOM MMEIOIUXCS YCIOBUH, PECYPCOB U
OrpaHUYEHUN
OIIK-3 Cnocoben
IIPUMEHSITD
COOTBETCTB 15051
P yrom OIIK-3./1.4 neMOHCTpUpYET 3HaHUE
. AJIEMEHTApHBIX OCHOB ONTHKHU, KBAHTOBOU
MaTeMaTU4eCKUun

MEXaHUKHU M aTOMHOW (PU3UKU
OIIK-3./1.5 nemoHCTpHpYyET NOHUMAHHE
(bU3NUECKUX SIBICHUH U yMeeT IPUMEHSTh

amnmapar, MeTObl
O6menpodeccnoHanbHbBIE | aHATU3a U

KOMIIETSHIIH MOJICTTUPOBAHUS,

(bu3HYecKre 3aKOHBI MEXaHUKH,
TEOPETUIECKOTO U .

MOJIEKYJISIPHON (PU3UKH, TEPMOTUHAMUKH,
AKCIIEPUMEHTATILHOTO

JIEKTPUYECTBA U MAarHETU3Ma ISl PEIICHHUS
UCCIICIOBAHUS ITPH

TUTIOBBIX 33724
pelieHun
PO eCCHOHATBHBIX

3aga4




OIIK-5 Cnocoben
UCIIOJIb30BATh
CBOICTBA
KOHCTPYKIMOHHBIX U | OIIK-5./1.3 BoInonHsieT

IIEKTPOTEXHUUECKHUX | AJICKTPOMATrHUTHBIC, TEILIOBBIC U
Oo6menpodeccnoHanbHbIC

MaTcpHraJioB B BI/I6paL[I/IOHHBIe HUCCIICa0BaHUA I
KOMITCTCHIHH

pacueTax OIpe/ICTICHNUS 3araca MPOYHOCTH U

napamMeTpoB U YCTaJIOCTH MaTePHAJIOB

PEKMMOB 00BEKTOB

podecCHOHATBLHOM

JIeSITEIbHOCTH

2. Mecro nucuumumHbl B cTpykType OI1

JucuumnimHaa MOKeT 0a3upoBaThCsl HAa 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHCS
IIPU U3YYECHHUH CIIEAYIOUIUX TUCLIUILINH:

— «MaremaTHka. AHAJIMTHYECKAsi TEOMETPUs U JIMHEHHas anredpay,

— «Dusuka»

— «Teopernyeckas MexaHHUKa»

3HaHUs, TOJYy4YEHHbIE NPU U3YYEHUU MaTepuaja JaHHOW JAWCLUUIUIMHBI, MMEIOT KakK
CaMOCTOSTEJIbHOE 3HAUYEHHE, TaK U UCIIOJIb3YIOTCS PU U3YYEHUU APYTUX JUCUUILIINH:

— «HapexxHOCTh  DJIEKTPOMEXAHWYECKHX M DJIEKTPOIHEPreTUYECKHX CHCTEM U
KOMILJIEKCOBY,

— «AAIUTHBHOE MPOU3BOJICTBO»

— «OCHOBBI TPOEKTUPOBAHUS IJIEKTPOIHEPTETUUECKUX CUCTEM)

3. OObeM U TpyI0eMKOCTb TUCIUILIAHBI
Jlaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 10 TUCIUILTHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaM) IPeACTaBICHbI B
tabnuie 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIIIMHbI

TpynoemMkocTs 1o
Bun yuebHoit paboThl Bcero ceMecTpam
Ne5
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 4/ 144 4/ 144
3E/ (uac)
M3 Hux uacoe npaKmuyecKkoi no02omoeKu
AyoumopHhuie 3anamus, BCETO 4ac. 14 14
B TOM YHCIIC:
nexiuu (JI), (dac) 6 6
npakTudeckue/cemunapckue 3anstus  (I13),
(dac)
naboparopusie pabotsl (JIP), (dac) 8 8
KypcoBoii npoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 9 9
Camocmoamenvnas padboma, Bcero (4ac) 121 121
Buo npomesccymounoit ammecmayuu:. 3a4er, k3 K3
mudd. 3auer, sx3amed (3auer, [udd. 3au, Dk3.) ° ’

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIUILTHHBI IO pa3JeiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTITUHBI M KX TPYJOEMKOCTh TIPUBEEHBI B Ta0IUIIE 3.




Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pasznesnsl, TeMBI TUCITATIINHEL Hewum | 113 (C3) P KII/KP CP (gac)
’ (qac) (qac) (qac) (qac)
CemecTp 5

Paznen 1. Teopusa MexaHU3MOB U MaIlIuH 2 21

Tema 1.1. CTpyKTypHBIN 1 KHHEMAaTUYECKUI aHAIIN3

MexaHu3MOB. CTETICHb ITOIBHIKHOCTH. 5 21

Kiraccudukanus mepegad

Pazgen 2. ConpoTHBIICHIE MaTepHAIOB 2 4 50

Tewma 2.1. PactsbkeHue/coxkaTue, CABUT, KpYYCHUE.

OMIOpbI BHYTPEHHUX YCUITHIA 1 5 o5

Tema 2.2. M3ru6. Omopst Q u M. Hopmanbabie

HATPSHKCHUS 1 2 25

Paznen 3. JleTanu MammuH ¥ OCHOBBI KOHCTPYHPOBAHUS 2 4 50

Tewma 3.1. Mexaanueckue nepenayn (3youaTsie,

4YepBAYHbIC, peMeHHbIC). Pacuér reomeTpuu u 5 2 50

MIPOYHOCTH 2

HUroro B cemecTpe: 6 8 121
Hroro 6 0 8 0 121

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCS ~ OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oya;ymiei
npodeCcCHOHATIBHOMN 1€ TeNbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConeprkaHue pas/iesioB U TEM JICKITMOHHBIX 3aHATHI MPHUBEACHO B Ta0uIE 4.

Ta6mmma 4 — ComepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

HOMep pasaciia Hazpanue u COACPIKAHUC pa3ac/IOB U TEM JICKIITHOHHbBIX 3aHATUMN

1 Pazgen 1. Teopust MEXaHU3MOB U MaITuH
Tema 1.1. CTpykTypHBIN 1 KHHEMAaTHYECKUH aHAJIN3 MEXaHU3MOB. CTeTeHb
nojsrxHocTH. Knaccudukanus nepenayu

2 Paznen 2. ConpoTtuBieHrne MaTepraioB
Tema 2.1. Pactspkenue/cxarue, CABUT, KpydeHHE. DMIOPbl BHYTPEHHUX YCHIIUI
Tema 2.2. V3ru6. Smropsl Q u M. HopmasbHble HanpsKeHHs

3 Paznen 3. [leTanu MamuH 1 OCHOBBI KOHCTPYHPOBAHHS
Tema 3.1. Mexanuueckue nepeaaun (3y0uaTsie, YepBsiUHbIC, peMEHHbIE). Pacuér
Tre€OMETPHUH U IPOYHOCTH

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Tabnuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTudeckux | TpyaoeMKOCTb, |MPAaKTHYECKOM |paznena
n/n 3aHATUN 3aHATUN (gac) MOATOTOBKH, |AUCIUI

(gac) JIUHBI

Y4eOHBIM MJIaHOM HE PEAYCMOTPEHO

| |

Bcero

4.4. JlabopatopHble 3aHATUS




Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.

Ta6ymia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYJ0EMKOCTh

N3 Hux No
Ne HanmeHnoBaHue 1a00paToOpHBIX padboOT TpynoeMKOCT®, | MPaKTHUCCKOI | pasjiena
/o (dac) MOJATOTOBKH, | IHMCIIHII

(4ac) JIMHBI
Cemectp 5
1 | Onpenenenne MEXaHUYECKUX XapPAKTEPUCTUK 2 2
Marepuala Mnpy pacTsHKCHUH

2 | Ompenenenue MOAYJIS CABUTA MPH KPYYCHUN 2 2

5 Hccnenosanue KII/] BuHTOBOTO MEXaHM3Ma 2 3

6 HccnenoBanmne pabodux mpoIeccoB 2 3

PEMEHHBIX Iepeaay
Bcero 8

4.5. BeInoiHeHNe KypCcOBOTO POEKTa/ KYpCOBOU pabOTHI
VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosarenbHas padoTa 00yJaronxcs
Buiel caMocTosITeNnbHOM pabOThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TaOIHUIE 7.

Tabmuua 7 — Bugsl caMocTosTeNNbHON PabOTHI U €€ TPYIOEMKOCTh

. Bcero, | Cemectp 3,
Bua camocrositensHOM paboThI

qac qac

1 2 3
M3y4eHne TeOpeTHUECKOro MaTepuana 95 95
nucturuael (TO)
Kypcosoe npoektupoBanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 5 5

ycneBaemoctu (TKVY)

Homamnee 3amganne (/13)

KonTponbubie pabotel 3a0uHnKOB (KP3) 11 11

IToaroroBka k MMPOMCIKYTOYHOU 10 10

atrectauuu (I1A)
Bcero: 121 121

5. IlepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00y4aroImuXCsl M0 JUCHUIUTMHE (MOAYIIIO)
Y4eOHO-MeTOAMYECKHE MaTepHasbl Il CaMOCTOSITENIbHON paboThl 00yJaromMXCsl yKa3aHbl B
I.11. pa3aenoB 6-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YU€OHBIX U3TAHUN
[lepedyeHb MeYaTHBIX U DJCKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb MevyaTHBIX U AIEKTPOHHBIX YUYEOHBIX U3AaHUI




[udp/
URL anpec

bubnuorpaduueckas ccplika

Komuectso
IK3EMIUTSIPOB B
OuoIMoTeKe
(KpoMe AIIEeKTPOHHBIX
AK3EMILTSIPOB)

https://e.lanbook.com/book/401117

Pexxum moctyna: muist aBTopus.
OJIL30BaTeNneH

Monotnukos, B. . Ilpuknannas
MEXaHHWKa : Y4eOHHK 1)1 BY30B /
B. 1. MonoTHukos, A. A.
MonotaukoBa. — CaHKT-
[TerepOypr : Jlanb, 2024. — 408
c. — ISBN 978-5-507-48917-

6. — TekcT : aekTpoHHbIH //
JlaHb : 2EeKTPOHHO-
OMONMMoTEeYHAs CUCTEMa.

https://e.lanbook.com/book/510385

Pexum noctyna: asns aBTopus.
OJIL30BaTENIEH.

Umuns, B. I1. Teopus
MEXaHHM3MOB U MaIIHH : y4eOHO-
METOJMYECKOE MOco0ue st
By30B / B. II. Ummie. — 5-e u3.,
crep. — Cankr-IlerepOypr :
Jlans, 2026. — 280 ¢. — ISBN
978-5-507-54739-5. — Tekcr :
ANIEKTPOHHBIN // JIaH® :
ANIEKTPOHHO-OMOIMOTEUHAS
cucTema.

https://e.lanbook.com/book/341261

Pexxum noctymna: 1is aBTOpus.
IIOJIB30BAaTENEH.

Conportunenue marepuaios / b.
E. Menbuaukos, JI. K. [Tapmmn, A.
C. Cemenos, B. A. [llepctHeB. —
2-e u31., crep. — CaHKT-
[TerepOypr : Jlanp, 2023. — 576
c.— ISBN 978-5-507-48147-

7. — TeKcr : ANeKTPOHHBIH //
JIaHb : 2IEKTPOHHO-
OoubIMoTEeYHas cucTema.

buommorexa I'YAII

ConpoTuBIeHHE MAaTEPHAJIOB :
METOJMYECKHE YKa3aHHsI K
BBITTOJIHEHUIO JIOMAITHETO
3aganus / C.-Ilerep6. roc. yH-T
a’pOKOCM. TPUOOPOCTPOCHHUS ;
coct.: A. U. Ckanos [u ap.]. -
CIIG. : U3p-Bo I'VAIL 2018. - 30
c. : puc. - bubnmorp.: c. 29 (5
Ha3B.). - b. 1. - Tekcr :
HEIOCPEICTBEHHBIMN.

Bbubmmnorexka 'VAIL

Pacuer u nmpoekTupoBanue
MEXaHU3MOB IPHOOPOB :
METOJIMYECKHIE YKa3aHUs K

193



https://e.lanbook.com/book/401117
https://e.lanbook.com/book/510385
https://e.lanbook.com/book/341261

BBITIOJTHEHUIO KYPCOBOTO MPOEKTA
/ C.-IletepO. roc. yH-T a3pOKOCM.
npubopocTpoeHus ; coct. A. U.
CkauioH [u ap.]. - CII6. : U3n-Bo
I'VAII, 2016. - 78 c. : puc., Tabm.
- buGmmorp.: ¢. 78 (9 Ha3B.). - b.
1. - TekcT : HemocpeACTBEHHBIM.

bubmmoreka ['YAIL IIpoexTupoBaHue MEXaTPOHHBIX )
MOJyJIeil MEXaHUYECKUX CUCTEM :
yuebHoe rocodue : B 3 4. u. 3.
OCHOBBI IPOEKTUPOBAHUSA U
pacdera zerajnei, y3JoB U
MEXaHHU3MOB MAIlIMH U IPUOOPOB /
. 1O. Epios, U. H. JIykbsaHeHKO,
E. 3. Aman ; pen. A. O. CmupHOB
; C.-ITerep0. roc. yH-T a3pOKOCM.
npubopocTpoeHus. - CaHKT-
[TerepOypr : U3a-Bo
I'VAIL 2023. - 73 c. : puc. -
bubnwmorp.: c. 72 (5 Ha3B.). -

ISBN 978-5-8088-1623-7 : b. 1.

- Tekcr : HEMOCPEICTBEHHBIH.

bubmuorexa ['YAII [IpoexTrpoBaHrE MEXAaTPOHHBIX 5
MOAYJIEH MEXaHUYECKUX CUCTEM :
ydyeOHoe ocodue : B 3 4. 4. 2.
Teoperrnueckre OCHOBHI pacueTa
Ha MIPOYHOCTH U )KECTKOCTh
MaIliH ¥ MeXaHu3MoB / /1.
1O. Epmios, U. H. JIykssinenko, E.
3. Amas ; pen. A. O. CMUpHOB ;
C.-Iletepb. roc. yH-T a3POKOCM.
npubopocTtpoenus. - CaHKT-
[TeTepOypr : U3n-Bo
I'VAII, 2021. - 73 c. : puc. -
bubnuorp.: c. 72 (5 nHass.). -
ISBN 978-5-8088-1623-7 : b. 1.
- Teker : HEMOCPEICTBEHHBIN.

7. IlepeueHb 371EKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»

[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTenbHbIX pecypcoB nH(pOpPMaITMOHHO-
TEJICeKOMMYHUKAIIMOHHONW ceTu «HTepHeT», HEOOXOIMMBIX MJIi OCBOCHHS TUCIUILIAHBI
npuBeieH B Tabmuie 9.

Tabmuma 9 - IlepedyeHb DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCcOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHeT»

URL anpec HaumenoBanue




https://pro.quap.ru/ DIEeMEHTHI JIEKTPOHHOTO Kypca MO JUCIHUIUIMHE pa3MElIeHbl BHYTPU
OUOC I'YAII «HTerpupoBaHHas cpefa 00ydeHus»

https://Ims.guap.ru OmnuaitH-Kype 1o AUCLUUIUIMHE pa3MeIleH CUCTEME TUCTaHIIHOHHOTO
obyuenus ['YAIIL

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTENILHOTO MPOoIEcca 10 JUCLUILIHHE.
[Tepeuens nCmosIb3yeMoro NporpaMMHOTO oOectieueHus npeacTasieH B Taduuie 10.

Tabnuna 10— [lepeueHs mporpaMmMHOT0 00€CIICUCHIS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBICHHH 00pa30BaTEILHOTO MpoIecca Mo AUCIUIITHHE

[lepeyeHp WCMONB3yeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTAaBICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMAMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HanmenoBanue

He npenycmotpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW Ml  OCYIIECTBIICHUS
00pa30oBaTeNLHOTO MpoIiecca M0 AUCIHUILINHE, IPeCTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOMMOCTH)
1 | AyauTtopus Ui IpoOBEAEHUS 3aHATUN JIEKIIMOHHOTO THIA - ®oH TEKIIMOHHBIX

OCHallleHa CIEeUHaIN3UpOBaHHON (yueOHOI) Mebenblo; aymutopuii I'VAII

TEXHUYECKMMHU CpPEJCTBAMU OOYUYCHHMs, CIYKallUMU JUIs
npejacTaBieHus  yuyeOHOW — uHpopMmManuu  OOJbIION
ayaAUTOpUH (B TOM YHCIe, BO3MOXKHOCTh jaoctyna B DMOC
I'VAII uepe3 Touky goctyna WiFi); nepeHocHbIM HaOOpoM
J€MOHCTPAIIMOHHOT'O 000PYI0BaHMSI

2 | Aynutopus ans mpoBeleHus nabopartopHeix pabor - | 11-05 (yn. I'actemno, a.15)
OCHAILICHO 1a00paTOPHBIM 000pyI0BaHUEM,
CTIeMATM3UPOBAHHON MeberbIo, TEXHUYECKUMU

cpeactBaMu  oOyueHHs (B TOM 4YHCIE, BO3MOXKHOCTh
noctyna B DMOC T'YAII o j10KanbHOW BBIYHCIUTEIHLHON
CETH).

Crnenunamu3upoBaHHasi  MeOenb;  KOMIUIEKT  THIIOBBIX
IJIaKaToOB MO TexHuueckoi mexanuke (10 m.); [IDBM — 1
IIT.; YCTAHOBKA JJI ONpENENICHUs TJIaBHBIX HaNpsKEHUM;
YCTaHOBKAa JJI  OIpPENEICHHMsT MOAYJsS CHABUra IpHU
KpY4YE€HHMH; MalluHa Uil UCIBITAaHUN Ha ycramocte MYU-
6000; ycraHoBKa JyIsl ONpEAEICHUS MOMEHTAa TPEHHS B
noamunHukax kaueHus ([AM-28M); paspbiBHas mammHa



https://pro.guap.ru/
https://lms.guap.ru/

(IM-4P); MAasITHUKOBBIN KoIep (KM-05);
JEMOHCTPAIIMOHHOE 000PyI0BaHHE

AyauTopus Jyis IPOBEICHUS JTA00PaTOPHBIX padoT - 12-06 (yn. I'actemno, n.15)
OCHAIIIEHO J1a00opaTOPHBIM 000PYyIOBaHHEM,
CHeIHATM3UPOBAHHON MeOEIbI0, TEXHUYECKUMU
cpeacTBaMu 00y4eHUs (B TOM YHCIIE, BO3SMOXHOCTb
noctyna B OUOC I'VAII no nokajibHOM BEIYUCIUTEIBHON
CeTH).

CnenunammsupoBanHas meoenb; [I9BM — 3 mt.; MOY — 1
IIT.; KOMILJIEKC aBTOMAaTU3UPOBAHHBIN J1TAO0PaTOPHBII
«Jletanu MamuH — nepeaadu peIyKTOpHbIE),

KOMIUIEKC aBTOMAaTHU3MPOBAHHBIN J1abopaTopHblil «JleTtamu
MallMH — TepeJadyd peMEeHHbIe» (MOMAYJIbHBIN); CTEH]
yueOHbIil «[lmaHeTapHbIi PEIyKTOp C AJIEKTPOIIPUBOIAOMY;
naboparopHas ycranoBka TMM-33

3 | [lomemenne UIsi caMOCTOSTENBHONW paboOThl - ocHamieHo | 24-12 (yn. Iactemno, a.15)
CHeIHaTN3UPOBAHHOM (Y4eOHOI) MeOeNbl0; KOMITbIOTEPHOM
TEXHUKOH C BO3MOXHOCTBIO TOJAKIIOYCHHS K CETH
WNuTtepHner u obecrneueHueM JAOCTyNma K JIIEKTPOHHOMN
nH(POPMAIIMOHHO-00pa30BaTENBHON cpere

CrneuunanusupoBanHasi MeOenb; TEXHUYECKHE CpEeACTBa
o0y4eHHs, CIyXallue JUisi TpPeICTaBIeHHUs Yy4eOHOH
uHpopmanun  OonbLIOW  ayauTOpuu;  JabopaTopHOE
obopymoBanue (II9BM - 14 mr., OOBEIUHEHHBIX B
JIOKAJIbHYIO  BBIUMCIUTENBHYID CE€Thb C BBIXOJAOM B
BbiuncauTenbHyto cetb ['YAIl u UnTepuer)

4 | Aynuropus JUIs IPOBEICHMS 3aHATUH CEMHHAPCKOTO TUIA 14-15 (yn. Tacremno 15)
(B TOM uHcie MPaKTUYECKUX 3aHATUN), Uil TEKYIIEro
KOHTPOJISL U IPOMEKYTOYHOW aTTeCTalUu, UIsl IPOBEICHUS
IPYNIOBBIX MHIMBUIYaIbHBIX KOHCYJIbTALMM, MOMEIEHUE
TUISL BOCIIUTATEIbHOU paboThI — OCHAIlIEHA
CrieIMaIu3upoOBaHHON (yueOHOM) Me0esbi0; TEXHUUECKUMHU
CpeAcTBaMU OOYyuY€HMs, CIYXKAIllUMHU Ui TPEICTaBICHUS
yueOHori wuHpopMmaruu (B TOM 4YHCJIE, BO3MOXKHOCTH
noctyna B OMOC I'VAII uepe3 touky mocryna WiFi unu
110 JIOKAJIbHOM BBIYUCIUTEIBHON CETH).

10. OueHo4HBIE CpeICTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CoctaB OIEHOYHBIX CPEACTBAJISI NPOBEIACHHS TMPOMEKYTOUHONH AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJIsl IPOBEACHUSI POMEKYTOUHON aTTeCcTalluu

By npomexxyTo4HOM aTTecTalnun [lepedyeHp OLICHOYHBIX CPEACTB
Crncok BONpoCOB K 9K3aMEHY;
DK3aMeH DK3aMeHAIMOHHbBIC OUJICTHI ™,

TecTsl.

[Ipumeuanne: *sk3aMeHaIOHHBIE OMIIETHI (POPMUPYIOTCSI HA OCHOBE BOIIPOCOB M 33/1a4 TaOJIUIIb! 15.




10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHA C(OPMUPOBAHHOCTH (OCBOCHU)
KOMIIETEHIIMH 00ydJarouMMHCcs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6ampHas  mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbI ~ YHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or11eHKa KOMITETEHITUH

XapakreprcTrka chopMUPOBAHHBIX KOMITETEHITUI
5-0ayubHas mKana P P (popmpo

OO0yuaromuiicst:

— r1y0OKO U BCECTOPOHHE YCBOWJI MPOTPAMMHBIN MaTepHal,

— YBEpPEHHO, JIOTHYHO, [TOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;,

— ONMpasiCh Ha 3HAHHWS OCHOBHOW W JIOMOJIHUTEIBHOU JIUTEPATYPHI,
COTIIMYHO» TECHO CBS3BIBACT YCBOCHHBIC HAYYHBIC IOJIOKCHHS C MPAKTHYCCKOM
«3auTEHO) NeSTEILHOCTHIO HAPABIICHHUS;

— yMes0 000CHOBBIBAET M ApTYMEHTUPYET BBIJBUTAEMBIC HM UJIEH;

— JIeJIaeT BBIBOIBI M 000OIIECHHUS

— CBOOOJIHO BJIaJICCT CHCTEMOM CIIeIIUATM3UPOBAHHBIX TTOHITHH.

— paBuWIbHO BRIMOJIHIWI OT 90% 10 100% TecToBBIX 3aMaHui .

OO6yuaromuiicst:

— TBEpJI0 YCBOMWJI MPOTPAMMHBIN MaTepuai, rPaMOTHO U MO CYIIECTBY
U3Naraer ero, ONnupasich Ha 3HaHUS OCHOBHOM JTUTEPaTypHI,

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

«XOPpOIIIO» — YBSI3BIBAET YCBOGHHBIE 3HAHHUS C MPAKTUYECKOW JEATEIHbHOCTHIO
«3a4TEHO» HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE TTOJIOKEHUS;

— JIeJaeT BBIBOJIBI M 0000IIECHHMS;

— BJIAJICET CUCTEMOMN CIEeIMAIU3UPOBAHHBIX TTOHITHIA.

— npaBWIbHO BBIMOJIHWI OT 70% 10 89% TeCTOBBIX 3amaHuil .

—06yqa}01u1/1171051 YCBOUII TOJIBKO OCHOBHOM HpOFpaMMHLIﬁ MaTcpHral,
0 CYWICCTBY H3JIaracT €ro, ONHupasiChb Ha 3HAHHUA TOJIBKO OCHOBHOI

JUTEPaTYpPhL;
— JIOMYCKAeT HeCYLIECTBEHHbIE OIIMOKN U HETOYHOCTH;
«YHOBJIETBOPUTENILHO» | — UCTIBITHIBAET 3aTPYJHEHHUS] B INPAKTUUYECKOM IPUMEHEHUH 3HAHUUN
«GAYTCHO» HaIpaBIICHUS;

— c51a00 apryMeHTHPYET Hay4uHbIE MTOJIOKEHHUS;

— 3aTpyAHsieTcsa B (OpMYIMpPOBaHUU BBIBOJOB U 0000IIEHNUI;

— YaCTUYHO BJIAJIe€T CUCTEMOMN CIEeUaIN3UPOBAHHBIX TOHATHH.
— IPaBUWJILHO BBRIMOJIHWI OT 51% 10 69% TecTOBBIX 3aaHuii .

— o0ydJaromiics HE YCBOWJ 3HAYUTEIBHOH YacTH MPOTPAMMHOTO
Marepuana;
— JIOTyCKaeT  CYyIIECTBEHHble  OWIMOKM W  HETOYHOCTH  IpHU
«HEYJIOBJIETBOPUTEBLHO» | PACCMOTPEHUH MPOOJIEM B KOHKPETHOM HAIPABICHUH;
«HE 3aUTCHO» — MCIIBITHIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHMIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHS,
— He (OpMYJIHMPYET BHIBOJOB U 0000IICHUH.
— NPaBUJILHO BBINOJHUI MeHee 51% TecTOBbIX 3aJaHuil .

10.3. TunoBble KOHTPOJILHBIE 3a/1aHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3agaun) ass 9K3aMeHa mpeIcTaBIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa

Ne Kon
[lepeuens BonpocoB (3aa4) AJsl IK3aMeHa
/11 WHINKATOpa
1 CdhopmynupyiiTe 1 3alUIINTE 3aKOH [ yKa pu pacTsHKEHUH/CKATHH. YK-2.3.1

[Tosichute ¢uzndeckuii cMpica Moayist ynpyroctu E.

2 3armmmmute 3akoH ['yka pu casure (t = G-y). [loscHuTe GPU3NIECKHA CMBICIT




monyis caeura G. Kax ceszansl E, G u koadpunment [lyaccona p?

Chopmynupyiite u 3anumute Gopmyny UeObleBa 1yist onpeaencHus
CTETICHH MOABMKHOCTH IJIOCKOT0 MeXaHu3Ma. UTo 03HavaeT Kax bl
CHUMBOJI?

Kakue nopmarususlie orpanndenust (I'OCTs1, CHuller) HeoOx0a1umo
YUYUTBIBATh NIPH pacueTe 3anaca npoyoctu? IlpuBeaure npumepsl.

Uro Takoe mepenaToyHoe OTHOIIEHUE Mexanu3Ma? 3anumute Gopmyny
JUISL pSIZIOBOM 3yO4aToi nepeadu u AJs IUIaHeTapHOTO MEXaHu3Ma
(popmyna Bumnuca).

[TocrarneHa neib: «OnpeaeauTh YacTOTy BpaIlleHUs BBIXOJHOTO Bajia
IUTAHETapHOTO penykTopay. ChopmMynupyiiTe mocieqoBaTeIbHOCT 3a/1a4
JUTs1 €€ TOCTH)KCHUSI.

Llenb: «[lonoOpatk cTaHAAPTHYIO MINOHKY U1 COSAMHEHUS Bajla U
nikuBay. Kakue pacué€rsl HE0OXOAMMO BBIOIHUTH?

Lenb: «IIpoBepuTh MPOUYHOCTH 3y0UaTO Nepeayu Ha KOHTAKTHYIO
BBIHOCIMBOCTBY. [lepeuncaute 3agaun pacuéra.

[enb: «PaccunuTaTh Bal Ha yCTAIOCTHYIO IPOYHOCTHY. OnuinTe
TIOPSIIOK IEHCTBHM.

10

Ilenb: «BbIOpaTh NOAMIMITHUK KAYEHUS 110 AUHAMHYECKON
rpysonoabéMHOCTH». ChopMynupyiiTe Nocae10BaTEIbHOCTh pacyeTa.

YK-2.V.1

11

[TpenioxkuTe 1Ba aabTEPHATUBHBIX TUIIA MEXAHUUECKOW Nepeaayn s
npuBoJa ¢ 0OJBIINM MeKoceBbIM paccrosiHueM (L=5 m). CpaBHuTe UX 110
KIIJI u ctoumocTH.

12

Jlis coenvHeHus Baja 3IEKTPOABUIATENS C BAJIOM PEAYKTOpPA B YCIOBUIX
BO3MOKHOH HECOOCHOCTH (0 2 MM) IPEJIOKUTE J1BA TUIIA MY(]T.
Kakumu kpurepusiMu BbIOpaTh ONTUMAIbHYIO?

13

[TpenioxkuTe 1Ba aabTEPHATUBHBIX CIIOCO0A YBEIUYEHUS KECTKOCTH
KOHCOJIbHOM OaJIKM pU HEU3MEHHON Macce.

14

JUist CHIDKEHHSI aMIUTATY/Ibl PE30HAHCHBIX KOJICOaHUI Bajia MPEIOKHUTE
JIBa KOHCTPYKTHUBHBIX CIOCO0A.

15

HpeI[J'IO)KI/ITe aBa aJ'ILTepHaTI/IBHI)IX MaTepI/IaIIa IJIA U3TOTOBJICHUA
YepBAYHOTO KoJieca (B Mape co cTaabHbIM YepBsikoM). CpaBHUTE UX TIO
U3HOCOCTOUKOCTH U CTOUMOCTH.

YK-2.¥.3

16

OnwumuTe anropuT™ Bei0opa MeTo1a (AaHATMTHYECKUH M YUCIICHHBIH )
JUISl pacueTa HanpshKeHUH B ieTanu ¢ orBepcTusamMu. Kakumu kpurepusmu
Bbl Oy/leTe€ pyKOBOACTBOBAaThCs?

17

ITpu pacuére O6anku Ha U3rHO JOCTYNHBI METO/ HayaJIbHbIX TaPAMETPOB U
METO/1 HETIOCPEACTBEHHOTO MHTErpupoBanus. Kakoil ontumaneH npu
MIEPEMEHHOM CCUCHHH?

18

Jiist ornpeiesieHusl MOMEHTa MHEPIIMU CII0KHOTO ceueHus (Mpoduiib Baia
CO LIMIOHOYHBIM Ma30M) MOKHO pa30UTh Ha MPOCThIE (PUTYpBI UITU
ucnonb3oBath CAD. Kakoii crioco6 BbI BeIOEpeTe B y4eOHBIX LETsIX?
AprymeHTHpymre.

19

OnwumuTe anropuT™ noadopa ceuyeHust 6ajku U3 COpTaMeHTa Mo
YCIIOBUIO TPOYHOCTH MPH U3rHbe.

20

Onummre, Kak Bbl BEIOEpPETEe ONTUMAIBHBIN CITOCO0 MOAOOpa CeUeHUS
Oayku (TI0 COPTAaMEHTY WJTM METOJIOM T000pa), €CITM U3BECTHBI
MaKCHMaJbHBIA U3rHOAIONINH MOMEHT U IOMYCKaeMOe HAMPsHKEHHE

YK-2.B.2

21

Cdopmynupyiite 3axoH ['yka npu pacTsKeHUH/C)KaTUU. 3aTUIIUTE €r0
MaTEMaTUYECKOE BEIPAKCHHE M MIOSICHUTE CMBICIT BXOJISAIINX BETHYNH.

22

ChopmynupyiiTe 3aK0H cOXpaHEHHUS MeXaHU4eckol sHeprun. Kak o
npUMEHsIeTCs Ui pacuéTa MaxoBUKa?

OIIK-3.]1.4




23

3anuinuTe YCIOBUE CTATUYECKON YPaBHOBEUIEHHOCTH BPAILlAIOLIETOCs
poropa. Uto Takoe crarnyeckas 6agaHCHpOBKa?

24 Uro Takoe KpuTHUECKas yacToTa BpauieHus Bana? Kak oHa cBs3aHa ¢
COOCTBEHHOM 4acTOTOM KoneOaHmii?
25 3anummTe GopMyiry Diisiepa ik KpUTHUECKOUW CHUJIBI ITPU TTPOJI0JIBHOM
n3ruoe. OT Kakux MapaMeTpoB OHA 3aBUCUT?
26 [Toscuute, kak 3akoH ['yka npuMeHsieTcs 1Jis onpeaeaeHust )KECTKOCTH OIIK-3.11.5
npyxuHsl. [lpuBeaure pacuétayio popmymy.
27 Onummre NopsI0K MPOBEPOYHOT0 pacyETa MIMOHOYHOTO COSTUHEHHUS Ha
cmsitue. 3anumure GopMyiy.
28 OO0bsicHUTe, KaK OMpe/eIIaeTcs SKBUBAJIEHTHOE HanpspkeHue mo [V
teopun npounoctu (I'ybepa-Museca). I ne ona npumensiercs?
29 [Tosicuure, kak 3akoH ['yka npu cisure (t = Gy) ucnoab3yercs is
pacuéra nedopmannii pu Kpy4eHHUH.
30 Uro Takoe npenen BEHIHOCINBOCTU Marepruaia? Kak oH yuuThsIBaeTCs pu
pacuéTe BaJia Ha YCTaNIOCTh?
31 Kak Bimsier TepmooOpaboTka (3aKaika, IEMEHTaIHs) Ha KOHTAKTHYIO OIIK-5./1.3
MPOYHOCTH 3yObeB mepenayn?
32 Onumure METOJUKY BbIOOpa MaTepuaa /i YepBsIUHOTO KoJieca B
3aBHCHUMOCTH OT CKOPOCTH CKOJIB)KCHHUS.
33 Kak yuuThIBaeTCsS KOHIICHTpALWs HANPSDKEHUH MpH pacyére Bayia Ha
YCTaIOCTHYIO TPOYHOCTH?
34 Kakne MmexaHHueCKue XapaKTEPUCTHKN MaTepralia ONpeaeIsioTCs U3
JarpamMmbl pacTsokeHus (6 T, G B, O, y)?
35 Kak 3aBucut nonyckaemoe KOHTakTHOe HanpsbkeHue [6H] ot tBEpaoctu
MOBEPXHOCTHU 3yObEB?
Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera
Ne n/nt Ilepeuens BonpocoB (3agau) juist 3auera / audd. 3agera Koz
UHJIMKaTopa

Y4eOHbIM NJIAHOM HE IPETYyCMOTPEHO

B Tabmmie 17.
Tabnuna 17 — IlepeyeHb TeM Ui BHITOJHEHUS! KYPCOBOTO NMPOEKTa / KypCOBOM pabOThI

[lepeuenp Tem Uil BHITOJHEHUS! KypCOBOIO IPOEKTa/ KypcoBOW pabOThl MpECTaBIICHBI

No /i [TpuMepHBIii IepedeHb TeM I BBIOJIHEHHS KypCOBOTO IPOEKTa/ KypcOBOM
j paboThI
Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO
Bonpockl s mpoBeneHUs MPOMEXYTOUYHOM aTTecTallud B BHJIE TECTHPOBAHUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB TSI TECTOB

o Kon
Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
UHJUKATOpa
1 ®opmyna YeOblieBa uist OnpeieleHnus CTENeHH MOABHKHOCTH YK-2.3.1

IJIOCKOI0 MEXAHW3Ma UMEET BULL;
A)W=3n-2p; -p;
BYW=n-p; —p2

C)W=3n-p; —2p,




D) W=6n-5p; —4p,

[lepenarouHoe OTHOILICHHUE PSIOBOM 3y0UaTOl epeaayn onpeaessieTcs
KaK:

A) i= Zy /21
B) i= Zq /Zz
C) i = da/ds

D)i=omi/m2

YcTaHOBHTE COOTBETCTBUE MEXKYy TUIIOM jehopMaiiiy U GopMyInoit s
pacuéra HanpsHKCHUS:

1. Pactsokenne — A.1=M kp-p/1_p

2. Kpyuenne —b.c =M-y/I x

3.U3ru6-B.c=N/A

Ortser: 1-B, 2-A, 3-b

Pacnionoxwure B mpaBUIIbHON MOCIIEIOBATEIBHOCTH ATAITBI
IIPOBEPOYHOTr0 pacuéra 3y0uaToii mepeayr Ha KOHTAKTHYIO MPOYHOCTD:
1. Onpenenenne pacuéTHOro KOHTaKTHOTO HanpsbkeHust 6 H

2. Be1bop nomyckaeMoro KOHTakTHOro HanpspkeHus (6 H]

3. Cpasnenue ¢ H <[c H]

4. Pacuét reomeTprueckux napamerpos nepenadu (d w, b_w)
OtBer:4 52 —>1—3

3anuiuTe ycJIOBHE MPOYHOCTH MPU KPYUEHUHU JUIsl KPYIJIoro Bajia (B
OYKBEHHOM O00O3HAYCHHUN ).
OtBer: T max < [tJumut=M xp/W p=<][1]

Kakoe u3 nepeuncieHHbIX COEIMHEHUN OTHOCUTCS K pa3bEMHBIM?
A) CpapHoe

B) Pe3n60Boe

C) 3aknénounoe

D) KneeBoe

Kakue napamerpsl HEOOXOIUMO OIPENEIUTh IPU KUHEMAaTHUYECKOM
pacuére peaykTopa? (BBIOCpUTE BCE BEPHEIC)

A) Ilepenarouynoe yucjio u

B) YacroThl BpameHusi BajioB n_i

C) Kpyrsamue momenTsl Ha Bajax T _i

D) Marepuain 3youaThIix Koséc

WNnxenepy nocrasiieHa 1eib: «O0ecrnednTs NPOYHOCTh CTANbHOM OaIKu
IIPHU U3THUOEN.

Y cTaHOBHUTE COOTBETCTBUE MEX/ly KOHKPETHBIMU MH)KEHEPHBIMU
3a/la4aMH (JIeBBIN CTOOEI) M MPUYMHAMHU, TIOYEMY FTa 3a/1a4ya
eo0xouma NSl TOCTHKEHUS 1enu (TIpaBblil cTosoelr).

K kaxmoii mo3unuu u3 JIEBOro cToj011a mogoepuTe COOTBETCTBYIOITYIO
MO3UIIMIO U3 IPABOTO CTOJOLA.

A. Onpenenuts MakCUMaIbHBIN M3rubaromumii MoMeHT M_max 1.
YToObI OLIEHUTH JKECTKOCTh KOHCTPYKIMH (TIPOTU0)

b. BeruncanTe MOMEHT CONPOTUBIEHUS cedeHUusT W 2. Ytobsl
paccuuTaTh I0IIyCKaeMOe HalpsyKEHUE MaTepualla
B. Onpenenuts nporud 6anku y max 3. YtoOb! HaliTH OMacHOe

CEUYECHHE U BEIIMUUHY Harpy3Ku

I'. Haznauuts koaddummenT 3anaca npouyHocta n 4. YtoOsr
peoOpa3oBaTh TEOMETPUIO CEYEHHS B MEXAaHUYECKYIO XapaKTePUCTUKY
OtBeT: A-3, b-4, B-1,T-2

Pacnonoxxure B mpaBWIBHOM MOCIIEIOBATENBLHOCTH ATAIlbl pacy€éTa Baja
Ha CTATUYECKYIO IPOYHOCTD:

YK-2.V.1




1. ITocTpoenwue 3MOpsl U3rudaAIUX MOMEHTOB M

2. IlocTpoenue 3mopbl KPYTAIMIMX MOMEHTOB T

3. Onpenenenyie OrnacHoOro Ce4eHus

4. Pacy€T SKBUBAJICHTHOT'O HANPSKEHUS U IIPOBEPKA IPOYHOCTU
Oteer: 1 -2 >3 —4

10

Hanummre hopmyity anst pacd€THON AMHAMHYECKOHN IPy30M0IEEMHOCTH
MOJIIIUITHAKA KaueHus (s pecypea Ly o ).
OtBer: C=P L, o N(1/p)

11

Kako# Tun noammnHuKka OoNTUMaleH AJi BOCIPUATUS TOJIbKO
paauanbHOM Harpy3KHU MPHU BBICOKOM YacTOTE BpallleHUs?

A) lHlapukoBblii paguajabHbIi

B) PosinkoBblil KOHMUYECKUI

C) llIapukoBBIi yOPHBII

D) PonukoBslii cheprudeckuii

12

AJBTepHATUBHBIMH CIIOCOOAMH YPaBHOBEUINBAHUS BPAILIAIOLIUXCS Mace
ABIISIIOTCS: (BBIOEPUTE BCE BEPHBIC)

A) YcTraHoBKa MPOTHBOBECOB

B) BoicBepimBanue matepuaJjia

C) Junamuyeckas 02JJaHCMPOBKA HA CTAHKe

D) YBenuueHnue yacToThl BpalleHus

13

VY cTaHOBHUTE COOTBETCTBUE MEXK/Ly TUIIOM MY(THI U €€ CBOMCTBOM:

1. Yopyras mydrta (MYBII) — A. KomneHCHpyeT HECOOCHOCTH BaJIOB
2. 3ybuaras mydra — b. 'acut konebanus u cMArdaeT yaapbl

3. Kéctkas komneHcupyroas — B. Jlonyckaer paguanbHOE U YIJIOBOE
CMeEILIeHHE

Orser: 1-b, 2-B, 3-A

14

Pacnonoxxure B mopsiake Bo3pactanus KIT/ mexanndeckue nepenayu:
1. YepBsuHas

2. unuaapuueckas 3yodaras

3. Pem&unas

4. Ilernas

OtBer: 1 >3 >4 -2

15

[IpemoxuTe 1Ba albTEPHATUBHBIX CMOCO0a YBeJIHMYEHHUS KECTKOCTH
0aJsiku npu u3ruoe (0e3 U3MEeHEHUs: MaTepuana).
Otsert: 1) Veenuuums evicomy ceuenus; 2) Ilepetimu na 0o8ymaeposuiii

npopuie

YK-2.¥.3

16

DOkBuUBaNeHTHOE HamnpskeHue o 11l Teopum mpodyHOCTH 715 IITOCKOTO
HanpsHKEHHOTO COCTOSIHUA (G_X, T_XY) PacCUUTHIBAETCS 1O popMmyIie:
A) 6 kB = V(6_x*+ 31_xy?)

B) 6_skB =\(o_x*+41_xy?)

C) 6_skB =V(o_x2+ 31_xy?)

D) 6 5kB =G X + 21 XYy

17

Kaxkue kpurepuu ciemayer yuuThIBaTh MPU BEIOOPE THIIA PEMHS
(TTOCKUH, KIIMHOBOM, MOIMKIMHOBOM)? (BBIOEpUTE BCE BEPHEIE)
A) IlepenaBaemasi MOIIHOCThb

B) Yacrtora Bpamenust

C) MexoceBoe paccTosiHue

D) CronmocTh peMHst

18

VYcTaHoBHTE COOTBETCTBHE MEX]TYy BUJIOM JehopMaIiu U
XapaKTEPUCTUKON IPOYHOCTH MaTepHaIa:

1. Pactsxenue — A. [Ipenen BeiHOCIMBOCTH G_R

2. Kpyuenue — b. IIpenen Texyduectn 6 T

VK-2.B.2




3. Ycranocts — B. [Ipeaen npounoctu T B (MpU KPyUCHUHN )
Orser: 1-b, 2-B, 3-A

19

Pacrnionoxxute B mpaBUIIbHOI MOCIIEIOBATENLHOCTH ATAIbl BEIOOpa
MOJIIMITHUKA KaYEHUs 110 TUHAMUYECKOUN IPy30II0ABEMHOCTH

1. Pacy€r »KkBUBAJICHTHON AUHAMHYECKON Harpy3ku P

2. Bo16op nogmunuuka u3 karanora (C > C_1p)

3. Onpenenenne Tpedyemoii rpyzonoabémMuocta C Tp

4. 3ananue Tpebyemoro pecypca L, ¢ h (qacoB)
OrBer:4 —>1 >3 —>2

20

Onummre aropuT™ BBIOOpA CEUEHUS OATKH U3 YCIIOBUS TPOYHOCTH MPH
u3rube, eciy U3BECTEH MaTepua (Mpeaes TeKy4YecTH ) U MaKCUMaIbHBIN
W3TUOArOIINI MOMEHT.

Otsert: 1. Onpenenuts TpeOyeMbIii MOMEHT conpoTuBIeHUS W = M /
[c]; 2. ITo copramenTy noiodpaTh ceuenue ¢ W > tpedyemoro; 3.
IIpoBepuTh MO KacaTeIbHBIM HAPSKECHUSIM

21

MoMeHT MHePIHUH TIOTIEPEYHOTO CEYCHNUS PU U3THOe BIMSET Ha!
A) KécTkocTb 0aJIKH

B) IIpounocTs ipu pacTsKeHun

C) Teépnoctb MaTepuaia

D) Koapduuuent tpenus

22

Kakwue u3 nepeunciieHHbIX MEXaHHYeCKHX XapaKTePUCTHK MaTepualia
OTIPEIETISIOTCS U3 AMATrPaMMBbI pacTshKeHuUs? (BIOEpUTE BCE BEPHBIE)
A) IIpene TeKy4ecTH 6 T

B) IIpeaes NpoYHOCTH 6 B

C) OTHocHuTeIbHOE YAJIHHEHHE O

D) Moayas ynpyroctu E

23

YcTaHOBHTE COOTBETCTBHE MEXy BHAOM Ae(opMannu U pac4éTHOM
(opmysoi HanpsKEHUS:

1. Pactsxernne — A.t=M kp-p/1 p

2. Kpyuenne -b.c =My /I x

3.M3ru6-B.c=N/A

Ortset: 1-B, 2-A, 3-b

24

Pacnionoxkure B MpaBUIBHOM MMOCIIEI0BATEIBHOCTH ITAIBI MPOEKTHOTO
pacuéra HUIMHIAPUYECKOii 3y0UuaToil mepegayu Ha KOHTAKTHYIO
MIPOYHOCTH!

1. Onpenenenne MeXOCEBOTO PACCTOSTHHSA & W

2. Be1bop momyckaeMoro KOHTaKTHOTO Hanpsikerus [c H]

3. Pacuér reomeTpruyeckux nmapaMmerpoB (MOyJIb, YUCIIa 3yObEB)

4. OnpeneneHue pacy€THOro KPyTALIEr0 MOMEHTA Ha Baly Kojeca
OrBer: 4 —>2—>1—-3

25

Hanmmmre hopmyiy amst paca€THOTO pecypca MOANINITHAKA KadeHUs

L; o (B MuIIIMOHaX 00OPOTOB) Uepe3 TMHAMUYECKYIO
rpy30noasEMHOCTE C 1 SKBUBAJICHTHYIO Harpy3Kky P.

OtBet: L; ¢ =(C/P)*p (p=3 ans mapukoBbIX, p=10/3 11 pOJIMKOBBIX)

OIK-3./1.4

26

Kputnueckas gactora BpalieHus Bajga COOTBETCTBYET:

A) MakcumanbHOM 10yCTUMOM YacTOTE 1O MPOYHOCTH

B) Yacrore, paBHOIi COOCTBEHHOM YacToTe KoJie0aHui Bajia
C) Yacrore, npu KOTOpOH BO3HUKAIOT IJIACTHYECKUE 1eopMaluu
D) Yacrote, npu xotopoit KI1J] makcumanen

27

Kakue ¢akTopsl BIUSIOT Ha Mpees BBIHOCIHMBOCTH MaTepuana?
(BBIOEPUTE BCE BEPHBIE)

A) KoHueHTpanusi Hanpsiz;keHui

B) Macmiradublii pakTop

OIK-3.]1.5




C) KauecTBO NOBEPXHOCTH
D) Tépnocts 1o bpunemno

28 YcTaHOBHUTE COOTBETCTBUE MEXKIY MaTepraIoM 3y0uaToro Kojeca u
peKoMeHyeMOoi TepMOooOpadOTKOI:

1. Cranp 45 — A. llemenTaums + 3aKaka

2. Cranb 20X — b. O0béMHas 3akaika

3. Cranp 40X — B. Ynydmenue (3akanka + BBICOKHHA OTITYCK)
Orser: 1-b, 2-A, 3-B

29 Pacrnionoxxurte B mopsiike Bo3pacTaHus Mpejiesna NpoYHOCTU G_B
(OpMEHTHUPOBOYHO) JIJIsl CTAJICH:

1. Ctanp oObikHOBEeHHOTO KauecTBa (C13)

2. KoHcTpykunoHnHas craib 45

3. JlermpoBanHnas ctanb 40X (yinydiieHHas )

4. llementyemas ctasib 20X (mocse 1eMeHTaum)

Otget: 1 (=400 MIla) — 2 (=600) — 3 (=800) — 4 (=1000)

30 Hanummre ycnoBre mpoyHOCTH NP U3rubde asist 0anku (B OyKBeHHOM
0003HAYCHUN).
OtBet: 6 max <[c], M max /W x <[o]
31 Kakoe nHazHaueHne uMeeT IieMeHTalus (HayrlIepoKUBAaHUE) CTATbHBIX OIIK-5.11.3

3yO4aThIX KOJIEC?

A) IloBblIeHNE TBEPAOCTH MOBEPXHOCTH NPH COXPAHEHUH BS3KOM
cepAlUeBHHBI

B) VBenuuenue miacTU4HOCTH

C) CamxeHne CTOUMOCTH

D) Vnyumenne 06pabaTbiBa€MOCTH pe3aHUEM

32 Kakue MexaHn4yeckue UCTIBITaHUs TTO3BOJISIIOT OMPEACIUTD MPee
BBIHOCTIMBOCTU MaTepuaia? (BbIOEpUTE BCe BEPHBIC)

A) UcnbiTaHue HA YCTAJOCTH (Bpamamomuiics odpa3sen)

B) UcnbiTanne HA MUKJINYECKOE PACTAKEHUE-CKATHE

C) UcnblTaHue Ha CTATUUECKOE PACTSKEHHUE

D) UcnbiTanue Ha yAapHbIN U3rU0

33 Y CcTaHOBHUTE COOTBETCTBUE MEXKILY TUTIOM TEPMOOOPAOOTKH CTallU U
JIOCTUTAaEMOH TBEPJOCTHIO (TI0 BO3PACTAHUIO):

1. Viyumenue (3akanka + BeICOKHIA 0TITycK) — A. 45-50 HRC

2. O6bémHuas 3akanka — b. 25-35 HRC

3. llemenTanus + 3akanka — B. 58-62 HRC

Otset: 1-b, 2-A, 3-B

34 Pacmoniosxxure B mopsi/ike BO3pacTaHus KOHIICHTPAITUN HAIPSKCHHUH
(K _0) nns cneayromux KOHCTPYKTUBHBIX 2JIEMEHTOB BaJia:

1. lantens (T1aBHBIN MIEpExo0.1)

2. lllnoHouHBIH1 Na3

3. KonplieBasi kaHaBka

4. CKBO3HOE OTBEPCTHE

OtBer: | -4 —>2—3

35 Hanummre dopmyny nns koadgduiuenTa 3anaca NpoyHOCTH IPU
YCTAJIOCTHOM pacuéTe Bajia (Ipu CUMMETPUYHOM LIUKJIE Harpy>XeHHs) B
OyKBEHHOM 0003HAYCHUH.

OtBer: n=0_R /06 _a(rne 6 R —npeaenbHOe HaNpsbKEHUE, G a —
aMILTUTY/Ia HaMpsHKESHU)

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOUIMXCS 3a0YHON (OPMBI
oOydeHus1, IpeCcTaBIeHbI B Ta0muie 19.




Tabmuna 19 — I[lepeueHb KOHTPOJIBHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

1 OnpeenuTh Mepe1aTouHOe OTHOIICHHE U YaCTOTY BPAIllEHUS BBIXOJIHOTO BaJia

JBYXCTYIEHYATOTO IIWIMHIPUYECKOTO PEIyKTOpa, €CH uyucia 3yoneB: Z; = 20,2, =
60, zz =18, z, =54. YacroTa BpaieHus BXOAHOro Baa ny = 1450 06/MuH.
[TocTponTh KHHEMATUYECKYIO CXEMY PEAYKTOPA.

2 JlJ1st OTHOPSITHOTO TUTaHETapHOTO peaykropa (cxema 2K—H) onpenenuts nepeaarouHoe
OTHOIIICHHUE OT BOJIMJIA K COJTHEYHOMY KOJIECY MTPU HETMOIBM)KHOM SIHIIMKIIE, €CIIN
yucnia 3yobeB: z; = 20 (comueuHoe), z; = 30 (caremurt), zz = 80 (armnumki). YacroTa
Bpamenus Boaniaa n H =200 o6/mun. Haiitu yacToTy BpallieHus: COJTHEYHOT 0 KoJieca.

3 CranbpHOl cTepeHb (aHalor TAru npuBoja) quamerpom d = 12 MM pactsruBaercs
cuoii F = 25 kH. Moayns ynpyroctu E = 2-10° MIla, npenen Tekydectu 6_T = 250
MIIa, Tpebyemsrit koaddumueHT 3anaca [n] = 2. OnpeneauTs HOpMaTbHOE
HanpsDKeHUE, a0COTIOTHOE U OTHOCUTENIbHOE y/UIMHEHHEe Ha JumHe L = 1,2 m.
[IpoBepuTH MPOUYHOCTH CTEPIKHS.

4 CrutomHoit craneHoi Ban auametpoM d = 40 MM nepenaér KpyTsammii MOMEeHT M_Kp =
400 H-m. lnuna Bana L = 1 M. Moayns ciura G = 8- 10* MIla, JIOIIyCKaeMoe
KacarenbHoe HarpsbkeHue [1] = 60 MIla. Onpegenuts MaKkCUMalbHOE KacaTeIbHOE
HaMpsDKEHUE U Yro 3aKpy4nBanus (B rpaaycax). [IpoBepuTs NpoOYHOCTH Balia.

5 KonconpHas 6anka mymao# L = 1,5 M HarpyxeHa Ha cBOOOHOM KoHIlEe cuiioi F = 3
kH. Matepuan — crane, nonyckaemoe Hanpspkenue [6] = 160 MIla. [TogoGpats
npsimoyroibpHoe ceuenue (h = 2b) u3 ycnosus npoyrocTr. [locTpouTts smropsrn
nonepevHbIx cui Q ¥ M3rndarImuUx MOMEHTOB M.

6 Bai kpyrnoro ceuenust quamerpom d =45 MM Harpy»eH U3ru0ariuM MOMEHTOM
M u =500 H-m u kpyramum momentoM M_kp =400 H-m. Marepuan — crans, [6] =
120 MIIa. Onpenenuts 3KkBUBaJIEHTHOE HanpsbkeHue 1o Il Teopun npounocTu.
[TpoBepuTh NPOYHOCTH BaJIa.

7 PaccunraTh mImoHoYHOE coeMHEHHE IS Iepeaadn Kpyrauiero momenta M_kp = 200
H-m ot Bana quamerpom d = 35 mm. BeiOpats pazmeps mmonku mo 'OCT 23360-78,
MIPOBEPUTH MPOYHOCTH LITIOHKU Ha CMATHE U cpe3. Jlonyckaemble HapsKeHUs: [G_cM]
=120 MI1a, [t _cp] = 80 MIla. Inuna mmonku L mm = 40 mm.

8 JUTst MIIMHAPUYECKOH mpsiMo3y0oit nepenayun (m = 2,5 MM, z; = 20, z, = 80)
OIIPEIETNTD: IeIUTEIbHBIE IUAMETPhI, MEKOCEBOE PACCTOSHHIE U NIEPEAATOTHOE YHCIIO.
PaccuuTath OKpY)XHYIO CHITY, €CIIM KPYTAIIMNA MOMEHT Ha BexylieM Bany M; = 60
H-Mm.

9 [TooGpate MmAapUKOBBIA pauaabHbINA MOALIUIHUK I Bajla peAyKTopa 1o
CIIEYIOIMM JaHHbIM: paauanbHast Harpy3ka F_r =4 xH, wacrora Bpamenus n = 1500
00/MuH, TpebdyeMslii pecypc L1 ¢ h = 15000 uacoB. Paccuntath SKBUBaTIEHTHYIO
IUHamMH4uecKyro Harpysky P (koadpdunmentsr X=1, Y=0, K 6=1,3, K 1=1).
Onpenenuts TpeOyeMyro JUHAMUYECKYIO Ipy30noabEMHOCTE C Tp U BBIOpaTh
MOJIIMITHUK U3 KaTajora.

10 PaccuuTarh KIMHOpPEMEHHYIO Iiepeaady AJs MPUBOJIA ICHTOYHOTO KOHBelepa:
MOIIHOCTh Ha BenyuieM mkuse P = 5 kBT, yacroTta BpalieHus BeAymero mkusa Ny =
1450 06/mMuH, epeaToyHOE YUCIIO U = 2,5. BeIOpaTh cedeHne peMHsl, OpeieauTh
JMaMeTPhI ITKUBOB, MEXKOCEBOE PACCTOSTHHE (OPHEHTUPOBOYHO), OKPYKHYIO CKOPOCTb
PEMHSL.

10.4. Meroauueckue  Marepuaibl,  ONpPEACNAIONIMEe  HPOLENyphl  OLIEHUBAHHSA
WHAMKATOPOB, XapaKTEpU3YIOLUX JTanbl (HOpMHpPOBaHUS KOMIETEHIMH, coaepxarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAIIL, pernameHTUpYylOIIMX NOPSAAOK M MPOLEAYPY
MIPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTalli 00yJaromuxcs
I'VAIL




11. Meroauveckre ykazaHus i1 00y4JaIOMIUXCs IO OCBOCHUIO TUCIUTUTMHBI

11.1. Meroauueckue yKasaHHs A7 OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
marepuasia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOoOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. Ha3HaueHune COBpEeMEHHOH JieKLuu B
paMKax IUCIHMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALMIO MO TEME, 2 B OCBOCHHH
(GyHAaMEHTaIbHBIX MpPOOJEM JUCUMIUIMHBI, METOJOB HAy4yHOrO II03HaHMS, HOBEHIIMX
JOCTIDKEHUI Hay4HOH MbIciH. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIEKIUs pacKpbIBaeT MOHATUHHBIN amnmapar
KOHKPETHOW oOyacTu 3HaHUs, €€ MpoOieMbl, AAaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKa3bIBAaeT B3aMMOCBS3b C IPYTUMHU JAUCHUILIMHAMU.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMIMMUCS JIGKIIMOHHOTO MaTepraa;

— T[IOJIyYE€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHbIX 3HAHUH, YPOBEHb
KOTOPBIX OINpeeNsAeTCs 1IeJIeBOM YCTAHOBKOM K KaX/10i1 KOHKPETHOM TeMe;

— TIOJIyYEHHE OTIBITa TBOPUECKOI pabOThl COBMECTHO C MPENOaBaTEIEeM;

— pasBuTHe TPOPECCHOHATBHO-IENOBBIX  KAauyecTB, JIIOOBM K TIPEAMETYy W
CaMOCTOSITENIbHOTO TBOPYECKOT'O MBIIIIJICHUSI.

— MOsiBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— T[OJIyuyeHHE 3HaHUH O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— HAY4YUTbCSl METOAMYECKH 00padaTbiBaTh MaTepuai (BBIACNATH IJIABHBIE MBICIU U
IOJIOKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh MX B  Pa3JIMYHBIX
(bopMyIupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JIeKIIMOHHBI  MaTepua’l MOXKET CONpPOBOXKAATHCA JAEMOHCTpauuedl chaiioB
UCIIOJIb30BAaHUEM pa3aTOYHOrO MaTepuaja IpU [POBENECHUU KOPOTKUX JUCKycCUM 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK 10 JUCLUIUIMHE.

CrpyKTypa npeiocTaBieHusl JEKIIHOHHOI0 MaTepuaa:

— U3JIOXKEHa B pazzene 4.

11.2. Meroauueckue ykazaHusi sl OOYYarOIIUXCS MO BBITIOJHEHUIO JIA00PATOPHBIX
pabot

B xone BeimonHeHus 1a0OpaTOpHBIX pPabOT oOydaromuics MAOKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTEpUCTUKOW 00ydarolerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 3KCIEPUMEHTATIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BeinonHenue 51a00paTopHBIX PabOT 0O0y4aromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThlO
W3YYEHUS JUCLUIUIMHBL, ONIpENesiseMOol Yy4eOHbIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
o0ecreyrBaroIuM pelIeHue cIeIyIoIUuX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIUICHHEe, PA3BUTHE U JEeTalN3alldsg TEOPETUYECKUX 3HAHUMN, MOJYYEHHBIX Ha
JEKLUSAX;

— TOoJy4YeHHe HOBOM MH(OpMAaIMH 110 U3y4aeMOU TUCIUIUINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00paTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3amanue 1 TpeOOBaHMS K ITPOBEIEHUIO JA00PATOPHBIX padoT




Jlabopamopnvie pabomel no oucyuniune «Mexanuka» nposoosmcs 6 1ab6opamopusix
kagheopvr Ne 1 (ayo. 11-05, 12-06). /{na nposedenus nabopamopuvix pabom ucnonib3yrmcs
J1abopamopHvle YCMAHOBKY, NO380NAI0WUE BbINOIHAMb IKCNEPUMEHMANbHBLE UCCAEO008AHUSL NO
8CeM OCHOBHBIM pazoenam oucyuniuusl « Mexanuxay.

Llenv nabopamopmuvix pabom — ucciredo8anue KUHeMAMmuyeckux U CUI08blX napamempos
MEXAHUBMOB, MEXAHUUECKUX XAPAKMEPUCTUK MAMEPUANO8, U3YYeHUe CIAHOAPMO8 U HopMAael,
PeNaMeHMUpYIOWUX MexaHuueckue UCHbIMAHUS 1eMEeHmMo8 KOHCMPYKYULl, KUHEMAmu4ecKy
MOYHOCMb, A MAKdCce NOMYYeHUe HABLIKO8 00OpAOOMKU IKCNEPUMEHMANbHBIX OAHHLIX C
UCNONb308AHUEM COBPEMEHHBIX UHDOPMAYUOHHBIX MEXHOTO2U.

Ilopsioox nposedenus 1abopamopHoll pabomol.

1. Beoonas uacme

— noayueHue ooyuarwumcs Oonycka Kk pabome (YCmmuwliil onpoc)

— noJyuenue 00y4arwUMCcs 3a0aHUsL

— coobwenue npenooagamenem VKA3awuii K pabome (onucauue 1aOOpamopHol
YCMAHOBKU, HANOMUHAHUE O NOPAOKe BbINOIHEHUS pabOmMbl U UCCIEOYeMbIX Napamempax, noxKas
Ccnocob06 8bINONHEHUS. OMOENILbHBIX Onepayull, NPeoynpestcoeHue 0 803MONCHLIX OUUOKAX)

2. OcnosHas yacme

— BbINOIHEHUE 00YYAIOUUMCSL NOCMABIEHHOU 8 X00€ IKCHePUMEHMA 3a0ayu

— coobwenue npenooagamesnem (8 ciyiae He0OX00UMOCMU) OONOIHUMENbHBIX YKA3AHUL
(NOBMOPHBIIL NOKA3 UNU PA3BIACHEHUE UCHOTHUMENbCKUX OeliCmEuil)

3. 3aknouumenvras yacmo

B 3akmouumenvroti uacmu cmyoewm 00ndCeH NPOOEMOHCMPUPOBAMb NOJYUEHHbLE
pe3yibmamsi npenooasamerio.

Cmpyxmypa u gpopma omuema o 1ab60pamopHou pabome

Omuem o 1abopamopHoll pabome 001HCeH cO0epAHCamsb Cledyioujue pazoevl:

— yenv 1abopamopHou pabomol

— (hopmynupoexa 3a0anus

— OCHOBHAs YACmMb (QOAHCHA COOEPHCaAmb OnuUcanue J1abopamopHol YCMAaHOBKU,
HeoOx00uMble Madauybsl, 2paAPuKl, IKCHEPUMEHMATbHbIE OAHHbLE U PE3VIbMAambl paAciemos)

- 8blIBO0  (Onucvlearomcs  umoau  pabomvl, NPOBOOUMCA  AHAIU3  NOTYYEHHBIX
pe3yibmamos).

TpeboBanus k opopmIIeHHIO OTUETa O JabopaTOPHOH paboTe

Tpebosanusi Kk oghopmnenuro omuema o J1aOOPAMOPHOU paboOme U3IOHCEHbL 8
oeticmegyrowem cmanoapme I OCT 7.32-2001 (c yuemom uzmenenuti 2019 e.) «Omuem o nayuno-
uccredosamenvckol pabome. Cmpykmypa u npasuia ogh)opmieHus», KOmopbwlii MOXCHO HAUIMU 8
Humepneme na catime I'VAII http://guap.ru/guap/standart/titl_main.shtml.

11.3. Mertoauueckue yKazaHus JUIsi 0OYJaIOMIMXCs MO MPOXO0XKIECHHIO CAMOCTOSITEITHHON
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITENILHOM PabOThI, 00yJarOUIUICs BBITOIHAET pabOTy 1O
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
Yy4aCTHS.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme O00ydeHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOSI KOHTPOIBHYIO padoTYy.

B mnporiecce BBIMOTHEHHUSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss (popMHpyeTcs
nenecooOpa3Hoe IIaHupOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHWU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIIEUMBACT BBICOKHIMA
YPOBEHb YCIIEBAEMOCTH B TIepUOJ OOyUYSHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroanyeckuMH ~ MaTepHallaMH,  HaNpaBJSIOIIAMU  CAMOCTOSITENBHYIO — paboTy
00y4aroIUX CSASIBIISIOTCS:




—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;

— METOJUYECKUE YKa3aHUsS IO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i oOydaromuxcs
1o 3a049HOU (popme oOydeHwHs ).
B Xozme BBINOTHEHHS CaMOCTOSTENBHON pabOThl OOYy4aroOIIMHCS H3YyYaeT TEeOPETUYECKUN
MaTepHall AUCLUIUINHBL, BBIIOJIHAET OTYETHI 10 J1a0opaTopHbIM padoTaM, pa3menieHHsie B UCO
'Y AIL http://pro.quap.ru/ , https://Ims.quap.ru/

11.4. Meroauyeckue ykazaHus JIJisi OOYHarOIIUXCS MO MPOXO0KIACHUIO MPOMEXYTOYHOM
aTTeCTallUU.

[Ipomexyrounass  arrectanus  OOydalomUXcs — MPEAyCMaTpUBAaeT  OIICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3y/IbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYAET B
cedst:
9K3aMeH — (opMa OICHKU 3HAHUM, MOJIYYEHHBIX OOYy4YaromIMMCsI B IMPOIECCe M3Y4YSHHS BCei
JUCIUTUIMHBI WJIA €€ YaCTH, HABBIKOB CAMOCTOSITENIbHON PabOThI, CHOCOOHOCTH MPUMEHSTH MX
JUISL PEIIeHHUs] TPAKTUYECKUX 3a/lad. ODK3aMEH, Kak MpPaBWIO, MPOBOJUTCA B MEPHOJ
HK3aMEHAIMOHHON CEeCCHUU M 3aBEPIIACTCS ATTECTAIMOHHOW OLIEHKOM «OTIMYHO», «XOPOIIO»,
«YAOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIBHO.


http://pro.guap.ru/
https://lms.guap.ru/

Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

Jlata BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




