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1. Ilepeyensn

IUIAHUPYEMbIX

pe3yJbTaToB

o0yueHust

o

AMCHUILINHE,

COOTHECEHHBIX C NJIAHMPYEeMbIMHM Pe3yJbTATAMH OCBOEHHUsSI 00pa3oBaTeIbHOM

NnmporpamMmal
Kon B pe3yabrare nzyueHusi THCHUILUIMHBI 00y4YaloUIuecs A0JKHBI:
KOMIIETE€HIIHH Conepskanmue
u3 YII u 3tan P
oi KOMIIETEeHIINH 3HATh yMeThb BJIAJIETh
¢opmupoBanus
METOAaMH

[K-12

CII0OCOOHOCTH BEIIIOJIHATH
paboTHI 110 IMATHOCTHKE
COCTOSIHUS JUHAMUKU
00BEKTOB

BBITIONTHATH PaOOTHI
10 TMarHOCTHKE
COCTOSIHUS IMHAMHKH
00BEKTOB

BEITIOJTHEHHS PaOOTHI
10 TMarHOCTHKE
COCTOSIHHSI TUHAMHKH
00BEKTOB

MaIlIMHOCTPOUTENBHEIX HEOOXOMUMBIC METOABI | MAIIMHOCTPOUTEIHH
MaIIMHOCTPOUTETHHBI
NPOU3BOACTB C W CPEACTBA aHAIA3a BIX MPOU3BOACTB C X TIDOM3BOMICTR C
HCIIOJIb30BAaHUEM HCIOJIb30BAHUEM P A
HCIOJIb30BAHUEM
HEOOXOIUMBIX METO/IOB U HEOOXOIUMBIX CTIOIE30BATHE
HEOOXOIUMBIX
CpEeJICTB aHAIM3a METOJIOB U CPEICTB
METOJIOB U CPENICTB
aHanm3a
aHAIN3a
CIIOCOOHOCTH y4acTBOBATh
B pa3paboTKe MPOCKTOB
u3Ieani
MAaIlTMHOCTPOCHHUS,
CpeACTB
TEXHOJIOTHYECKOTO
OCHAIICHHS,
aBTOMATH3aINHU 1
JMArHOCTHKU
MalIMHOCTPOUTENbHBIX
MIPOU3BOJICTB,
TEXHOJIOTHYECKUX
MPOIIECCOB UX
HM3rOTOBJICHMS U
MOJIEPHM3ALUH C YYETOM - MIPOU3BOIUTH METOUKON
TEXHOJIOTHICCKUX, O — CTPYKTYPHBIA, CTPYKTYPHOTO,
9KCILTyaTalluOHHBIX, TEXHOHOEH%CKHX KHHEMaTHYCCKHUH, KAHEMAaTU4ECKOr 0,
[IK-4 3CTETUYECCKHUX, KHHETOCTAaTHYCCKNM, | KMHETOCTATHYCCKOTO,
IIPOLIECCOB, B TOM N
SKOHOMHYECKHX, UHCITE AHANS 1 CHHTES JAHAMAYECKHUI JTHHAMHAYECKOTO
YIpaBIEHYECKUX aHAJIM3bI U CUHTE3 aHAJIN30B M CHHTE3a
THIIOBEIX DJIEMEHTOB
apaMeTpoB U AL THUIIOBBIX DJIEMEHTOB | TUIIOBBIX YJIEMEHTOB
HCIOJIB30BaHUEM MaIluH MalliuH
COBPEMEHHBIX
HHPOPMAITMOHHBIX
TEXHOJIOTHH 1
BBIYHCIIUTSILHON

TEXHHUKH, a TAKXKE
BBIOMPATh 3TH CPEICTBA U
MIPOBOJUTH IUATHOCTHUKY
00BEKTOB
MAaIIHHOCTPOUTEIBbHBIX
MIPOM3BOJICTB C
MIPUMCHCHHEM
HEOOXOAUMBIX METOMIOB U
CPEJICTB aHAJIN3a

2. MecTo JMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrPpaMMbl




JIMCUMIIMHBI (HpaKTI/IKI/I), Maremaruka, Teopernueckas mexanuka, Ousuka

MPEALIECTBYIOIINE M3yYEHUIO
TV CLMILINHBI, pPEe3yJIbTaThI
OCBOCHHSI KOTOPBIX HEOOXOIUMBbI
TS OCBOCHHUS JTaHHOU
JUCHUTUIAHEI.

JIMCIUIIINHEI (HpaKTI/IKH), Ut | Heramy MaliMH ¥ OCHOBBI KOHCTpyHMpOBaHMs, Pexymiuii
KOTOPBIX ~ PE3Y/IbTAaThl OCBOCHHs | HHCTPYMEHT, Teopust MexaHU3MOB U MalllUH

ITAHHOM JUCHMILINHBI oynyT
HeO6XOI[I/IMI>I, KaK BXOJHBIC
S3HAaHUA, YMCHHA U BJIAJICHUA JUJIA
X N3YyYCHUA.

3. O0beM MCHMIUIMHBI B 32a4€THBLIX EIUHHMIAX ¢ YKa3aHMEeM KOJU4YeCcTBa
aKaJIeMUYeCKHX YaCOB, BbIJICJEHHbIX HA KOHTAKTHYIO Pad0oTy 00y4aromerocs ¢
npenogasaresieM (10 BUAaM Y4eOHBIX 3aHATHI) M HA CAMOCTOATEILHYIO padoTy
odyuarourerocsi

OO01mit 00beM TUCHUIUIMHBI B 3.€. /4yac: 2/ 72
®opMa MpOMEKYTOYHOU aTTecTalnu: 3a4eT

Bujabl 3aHATHIA, HX TPY10EMKOCTb (Yac.) O0beM KOHTAKTHOM
a0oThI
®opma p
Jlaboparopubie | IIpakTuyeckune CamocTosiTeJIbHA o0y4aronerocs ¢
00yueHust Jlekuuu
padoThI 3aHATHA s1 padora npenojaasarejeM
(1ac)
3a04Hast 4 0 4 64 10

4. CoaepxkaHue IMCHUIVIMHBI, CTPYKTYPHUPOBAaHHOEe IO TemMaM (pas3gejam) ¢
yKa3aHUEM OTBEeJIEHHOI0 HAa HUX KOJUYECTBA aKaJeMHYeCKMX 4acoB M BH/0B
Y4eOHBbIX 3aHATHI

dopma obyueHusa: 3a04Han
Cemecmp: 4

JlekunoHnHble 3aHATHA (44.)

1. CrpyKTypHBId, KHHEMATHYECKHH, KHUHETOCTATHYECKHMH W [IUHAMHUYECKHUH

aHAJM3bI IUIOCKUX PbIYAKHBIX MEXaHU3MOB. {JIeKIIUA C Pa3d0pOM KOHKPETHBIX

curyanmii} (0,54.)[1,3,5,7] OcHOBHBIE ompeAesneHusl Kypca: 3BEHO, KMHEeMaTudecKas

napa, KHHEMaTUYeCKast LEIb, MEXaHU3M, MalllHA.

Knaccudukaruss knHeMaTH4eCKUX map M KuHeMaTudeckux mernei. CreneHb cBOOOIBI,

CTEINEHb MOABUKHOCU KHUHEMATU4ecKoil nenu. CTPYKTYpHBIA CUHTE3 MEXaHHU3MOB IO

JLB. Accypy — U.H. AproboneBckomy. CTpykTypHas Kiaccu(uKaius MEXaHU3MOB.

3agauv ¥ METO/Ibl KHHEMAaTUYECKOTO aHAJIN3a MEXaHU3MOB.

2. CuHTe3 4-X3BEeHHBIX PIYAKHBIX MEXaHU3MOB 110 IBYM MOJIOKEHUSIM UX 3BEHbEB.
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{71ekusi ¢ pa3dopoM KOHKpeTHbIX cutyamuii} (0,54.)[5,7,11] LlenTpanbHbIii
KPUBOIIUITHO-TION3YHHBIN MeXaHu3M. Jle3akcuanbHblil (BHEOCHBIN) KpPHUBOIIMITHO-
MOJ3YHHBIN MEXAHU3M. KuBommnHo-kopOMBICITIOBBIN MEXaHU3M.
[Ipy cuHTE3e MexaHW3Ma OMNPENEsIOTCS KUHEMaTU4YeCKHE pa3sMepbl 3BEHBLEB,
obOecrnieunBarome TpedyemMoe MBMKCHHE 3aJaHHOTO 3BEHA WJIM €ro TOYKU. YCJIOBUS
CHUHTE3a MOTYT ObITh pa3nuuHbl. HekoTopble pacdeTHble MOJAEIU, NMPUMEHSEMbIE MPHU
CUHTE3€ PhIUYAKHBIX MEXaHU3MOB I10 3a/IaHHBIM YCIIOBUSIM.

3. CuHTE3 PHIYAKHBIX MEXaHM3MOB {JIEKIUA ¢ Pa300pPOM KOHKPETHBIX CUTYyallHii}
(0,54.)[5,6,7,12] Ilpumep cuHTE3a M KHHEMAaTHYECKOTO aHaJIW3a PbIYaKHOIO
MEXaHu3Ma.

4. AHAJIM3 U CHHTEe3 KYJAa4KOBbIX MexaHu3smMoB(0,54.)[7,8,9,11] Ha3znaueHnue u TUIBI
KYJIaYKOBBIX MEXaHU3MOB. KuHemarnueckuil aHaau3 KyJauKOBBIX MEXaHHU3MOB C
MOCTYNATEIbHO JABUKYIIIUMCS TOJIKaTeseM. THUMbl 3aKOHOB JIBHXKEHUS TOJIKATENA. YToJl
JABJICHUSI U €ro CBSI3b C OCHOBHBIMU pa3MepamMu KyJIauykoBOro MexaHuszma. CuHTE3
KYJIQYKOBBIX MEXaHU3MOB C MOCTYNATEIbHO JABUXKYIIUMCSI POJUKOBBIM M TapeiabyaTbiM
tonikaresieM. [loctpoenue mpoduis kynauka. KoneOanus B Kyl1aykOBbIX MEXaHU3MAaX.

5. Kunemaruueckuili aHaJu3 M CHHTe3 3y04uarbix MexaHu3smMoB(14.)[3,4,5,10] Tumns
3yOouaThiX MexaHu3MoB. (OCHOBHBIE JJIEMEHTHI 3yOuaThix Kojec. OmpeneneHue
nepeaToyHbIX OTHOIICHUH B PE3bOOBBIX W CATEJUIMTHBIX 3yO4aThlX MeXaHU3Max
(amanutuueckuit  meton). I'paduyeckuit cnoco0 ompeneneHus NepeNaTOYHBIX
otHomeHuil. IlepenaTouHoe OTHOIIEHHE MHOTOCTYNEHYAThIX 3yOuaThiX MEXaHH3MOB.
[TonGop umcen 3yObeB IUIAHETAPHBIX MEXAHU3MOB IO 33JIAHHOMY TIE€PEaTOYHOMY
OTHOILIEHHUIO M YHUCIY CaTEJUIMTOB (CHUHTE3 IMEpeNaTOYHbIX MeXaHU3MOB). OCHOBHas
Teopema o 3areruiennn (Teopema Bumca). TpeGoBanus, mpenbsBiaseMble K MpoQuisam
3yObEeB KO-JIeC. DBOJBBEHTHOEC 3allCIUICHHE: DBOJBBEHTA OKPY)KHOCTH, €€ CBOICTBA,
MOCTPOCHHUE COMPSIKEHHBIX ABOJIbBEHTHBIX MpO(WIICH, JTUHUU 3aleIUICHUs, padodue
y4yacTku mnpoduieit 3yObeB. MeToapl M3roToBiaeHUs 3yOdarbix Kojiec. CTaHOYHOE
3alleIJICHUe, HWCXOAHBIM KOHTYp PpEXyIlero HMHCTpyMeHTa. CMEIIeHHE pPEXYIEero
WHCTPYMEHTA, THUIBI 3yOuaThIX KOJieC, THUIbI 3yOuaThiX Tiepe-aad. SBieHue
3aKIMHUBaHUA (MojApe3aHus) B 3yOuaroil mepemade. Zmin B PEEYHOM 3allCTIJICHUU.
YcTpanenue moApe3aHus, MUHUMAIBHBIM KOI(PPUIMEHT cmernieHus Xmin s
yCTpaHeHHUsl mojpe3aHus. Bbpibop kod(pPUIMEHTOB cMelleHHusl MO OJOKUPYIOIIEMY
KOHTYpy. KadecTBeHHBIE MOKa3aTenu 3aleruieHus: Kod()PUIMEHTh OTHOCUTEIBHOTO
CKOJIbXKEHUS, KOA((UIIMEHT yaenbHOro JaBieHUs, KOAID(UIMEHT MepeKphITHS.
JlnarHocTuka COCTOSIHUSI TMHAMHUKHA OOBEKTOB MAIIMHOCTPOUTEIBHBIX MPOU3BOICTB C
MCIOJIb30BAaHUEM HEOOXOJUMBIX METOIOB U CPEJICTB aHAU3A.

6. YpaBHOBelIMBaHNE MEXaHU3MOB {JIEKI[UAl ¢ Pa300POM KOHKPETHBIX CHUTYyallMii}
(14.)[6,7,8,11] 3amaya 00 ypaBHOBEIIMBAHUN MEXAHU3MOB M OTJICJIbHBIX MX 3BCHBHEB.
VYpaBHOBeIIMBaHKE pPOTOPOB: yCJIOBUE YPaBHOBEIICHHOCTH, BU/IbI
HEYPABHOBEIICHHOCTH; YpPAaBHOBEIIMBAHUE MAacCC, pACIOJIOKEHHBIX B OJHOM U B
HECOBMAJAIONMIUX  IJIOCKOCTSAX. YpaBHOBEIIMBaHWE MalmMH Ha  (yHIaMEHTE:
BUOPOAKTUBHOCTh MAIlIMH. YCIIOBHS YpPaBHOBEUIEHHOCTH, TOJHOE W YaCTUYHOE
ypaBHOBEIIUBAaHUE, METOJ] 3aMeIIaroux Macc. HelmnHeitHble ypaBHEHUS JIBUXKEHUS B
Mexanu3max. KosjeOaHusi B phlYaKHBIX MeXaHHW3MaX. BuOpalnoHHbIE TpaHCHOPTEPHI.
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Bubpanus. JlmHamMmuueckoe rameHue KojueOaHui.

IIpakTnyeckue 3ansaTus (44.)
1. CocraBiieHHe KHHEMATH4YeCKOl cxeMbl MexaHu3Ma. CTPYKTYpHbI aHAJIM3
MexaHu3MoB. {pabora B mauabix rpynmax} (0,54.)[2,4] OcHOBHBIE ONpeACICHUS
Kypca: 3BE€HO, KMHEMaTH4yeCKas Tapa, KUHEMaTH4yecKas Ielb, MEXaHW3M, MalllUHa.
Knaccuduxanus kuHeMaTHYECKUX Map U KMHeMaTudeckux Iernei. CreneHb CBOOOIHI,
CTEINEHb MOJABMKHOCTH KHHEMATUUECKOU 1enu. MeXaHu3Mbl ¢ U30BITOYHBIMU CBSI3SIMU,
caMoycCTa-HaBiIuBaromuecss (paluoHalibHble) MeXaHu3Mbl. CTPYKTYpHBIM CHHTE3
mexanu3moB 110 JI.B. Accypy — U.U. AptoGoneBckomy. 3aMeHa BBICIINX Map HU3IINMH,
3aMEHSIONIUE MEXaHU3MBI. CrpykrypHas KJaccupuKams MEXaHU3MOB.
CrpykTypHblii ananu3 mexanusmoB 1o JI.B. Accypy — .. AproboneBckomy. 3ameHa
BBICIINX TIAp HUBIIMMH, 3aMeHsIomue MexaHu3mbl. CTpyKTypHas KiaccubUKaIms
MEXaHU3MOB.
2. KuHemMaTu4eCKUil aHAJIU3 IUIOCKUX MeXxaHu3MoB. CWI0BOH aHAJIM3 MeXaHHM3Ma.
{padora B maasbix rpymnmax} (0,54.)[3,5,12] 3agaum u MeToAbl KMHEMATUYECKOTO
aHa/in3a MexaHu3MOB. CBA3b MEXKy MOCJIEA0BATEIbHOCThI0 KUHEMATUYECKOTO aHAIM3a
51 CTPYKTYypOI MEXaHU3MOB.
[TocTpoeHrne TIONOKEHUN MEXAHU3MOB, COAEPKAIIUX JBYX- M TPEXIIOBOIAKOBHIC
CTpyKTypHble Tpynmnbl. KpaitHue mnonoxkenusa. I[locTpoeHue IUJIaHOB CKOPOCTEH U
yckopenuid.  I'padumyeckuii  MeTOJy KMHEMarTMYECKOrO  aHall3a  MEXaHHM3MOB:
KMHEMaTU4YecKue auarpaMmbl. [locTpoeHHEe KHMHEMAaTHYECKUX JHUarpaMM METOAOM
rpaduyeckoro b depeHurpoBaHus U rpaduyeckoro MHTETPUPOBAHUS.
AHQIUTUYECKUIT METOJ KMHEMaTHYECKOrO aHaln3a MEXaHU3MOB: METOJ 3aMKHYTBIX
BEKTOPHBIX KOHTYPOB, aHAIIUTHYECKAsi KHHEMATHKa 2-X MOBOJAKOBBIX TPYIIT Pa3IUYHbIX
BH/JIOB.
['pado-aHanuTudecknii METOJ] KMHEMAaTHUYECKOTO aHallM3a MEXaHH3MOB: IOCTPOCHUE
IJIAHOB CKOPOCTEN M YCKOPEHUM I MEXaHU3MOB, COCTOSIIUX U3 CTPYKTYPHBIX TPYIIII
Pa3IMYHbBIX BUJIOB.
3amaun CWJIOBOTO pacyeTa MexaHu3moB. Kraccudukauus cuil, ACUCTBYIOIIUX B
MalllMHAX, MEXaHUYECKHUE XapaKTepUCTUKU. [IpUHIMIT KUHETOCTATHUKHU, OMpEIeSICHHUE
CWJI  UWHEPIMHU 3BCHBEB.  YCIIOBHE  CTAaTUYECKOM  OMNPEACIMMOCTH  IUIOCKOM
KMHeMaTudyeckon nenu. CHUIoBOM pacyeT CTpYKTypHBIX Tpynn Il kimacca pa3mmyHbIX
BUJIOB, CHJIOBOW pacdeT BEAyIIero 3BeHa Tpado-aHATUTHUYECKUM U AHAIUTUYECKUM
Meronamu. OnpenesneHne ypaBHOBEIIMBAOUIEH CUJIbI, YPABHOBEIIMBAIOIIETO MOMEHTA C
nomotsro peryara H.E. XKykosckoro.
3. CuHTe3 3y0uarbIX MexaHU3MoOB. {padora B majsbix rpymnmax} (14.)[3,4,5,11]
CuHTE3 COOCHOTO IIaHeTapHOTO peaykTopa./lis obecneueHnsi HAMMEHBITNX TabapuTOB
pacCUMTHIBAEMON TIepenayrl W OTCYTCTBUS SIBICHHS TIOApE3aHus 3yObeB Mpu
M3TOTOBJICHUH CaMOE€ MaJloe€ 3yOuaroe KOJecO MeXaHW3Ma JIOKHO ObITh Zmin > 14,
ITogGop umcen 3yObeB MOKEH COMPOBOXKAATHCSA BBIMOJIHEHHEM HEOOXOAUMBIX JIJIs
paboTOCTIOCOOHOCTH Mepenadyd, crenuPuueckux s IJIaHETAPHBIX MEXaHU3MOB
yCIOBUM: COOCHOCTH, cOopku nipu k>1, ycnoBue cocenctBa. JlIoCTOBEPHOCTh peIIeHUs
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IIPOBEPSIETCS CXOJICTBOM MEPEAATOYHOIO OTHOUIEHHSI HA KAPTUHE YIIIOBBIX CKOPOCTEU C
3aJJaHHBIM €T0 3HAYCHUEM.

4. YpaBHoBellMBaHHWe Bpamamuxcsas macc. Crarudeckass M JAUHAMUYECKAs!
0aJIaHCHPOBKA POTOPOB.
HccnenoBanne NIBUKEHUSI MAIIMHBI MO AeHCTBHEM NMPHJIOKEHHBIX CWII. {padora B
Maabix rpynmax} (14.)[5,7,9,12] 3agaua 00 ypaBHOBEHIMBAHUM MEXAHU3MOB U
OTZICJIbHBIX MX 3BEHHEB. YPABHOBEIIMBAHUE POTOPOB: YCIOBUE YPABHOBEIIEHHOCTH,
BHUJIbl HEYpAaBHOBEUIEHHOCTH; YPAaBHOBEIIMBAHUE MACC, PACIOJIOKECHHBIX B OJIHOW U B
HECOBIAJAIONINX  TUIOCKOCTSX.  YpaBHOBEUIMBAaHWME MallMH Ha  (yHAaMeHTe:
BUOPOAKTUBHOCTh MAlIUH. YCJIOBHUS ypPaBHOBEIICHHOCTH, TOJHOE U YaCTHUYHOE
YPABHOBEILIUBAHHUE, METOJ 3aMellaroMx Macc. HenuHelinble ypaBHEHUs JIBUKECHUS B
Mexann3max. KosjeOaHusi B phIYaKHBIX MeXaHW3MaX. BuOpannoHHBIE TPaHCTIOPTEPHI.
Bubparus.

5. llpuBonnl. {paGora B majsbix rpynnax} (14.)[7,8,9,10] [Iunamrika mpuBOIOB.
OIIEKTpONPUBOJ, ~ MexaHu3MoB.  [waponpuBoxm  MexaHu3moB.  [IHeBMoOmnpuBoOn
MexaHu3MoB. BriObop Tuma mnpuBogoB. KuHeTruueckas »SHEpPrusi MalllMHbI, PEKUMBI
JBIDKCHUSI MAIllMHBI, 3aKOH TMepefa-uv paldoThl MPU YCTAHOBUBILIEMCS JIBUKCHUHU.
JlnHamu-yeckass MOJENb MAIlIMHBI, PUBEACHUE CWJI U Macc B mamuHe. OnpeneneHue
npuBeAeHHOW cuiibl ¢ nomoupio peryara H.E. JKykoBckoro. YpaBHeHUsI ABUKEHUS
MalluHbl B DJHeprernyeckoil u auddepeHunansHoit ¢Gopmax. Meronasl penieHus
ypaBHEHU ABUxkeHUA. OnpeeeHrne 3aKkoHa ABUKEHUS M0 harpaMMe SHEpro-Macc.

CamocTrosiTesibHas padora (644.)
1. IloaroroBka K NPAKTHYECKHUM 3aHATHSAM U CAMOCTOSITEJIbHOE M3y4YeHHe
aureparypsni(304.)[1,2,3,4,5,6,7,8,9,10,11,12] PaGora ¢ KOHCIEKTOM JICKIHMA |
HOPMaTHMBHBIMHU JIOKYMEHTAMH, U3YUYCHHUE JTUTEPaTYyPHl.
2. BoinosiHeHHe KOHTPOJbHOU padoThi(304.)[1,2,3.4,5,6,7,8,9,10,11,12]
3. lloaroroBka k 3auery(44.)[1,2,3,4,5,6,7,8,9,10,11,12]

5. IlepeyeHb Y4eOHO-METOAMYECKOI0 00ECIEYCHUS CAMOCTOSATEJIbHOU PadOThI
00yYaromuXcs Mo JUCHUIJINHE

Jlns kaxkaoro oOydaromierocsi oOecredeH WHAUBUYalbHbI HEOrpaHUYEHHBIN
JOCTYM K 3JIEKTPOHHO-OMOMMOTEUHBIM cucTeMaM: JlaHb, YHUBEpCUTETCKAsT OMOIMOTEKA
OH-JIalfH, dJeKTpoHHOU OuoOmuoreke ANT['TY U K 27IeKTPOHHOM HWHQPOPMAIIMOHHO-
o0Opa3oBaTeIbHOU Cpejie:

l. TsiueBa, B.H. [IuHamuueckuii aHaliu3 W CHUHTE3 MalluH: Meroa. ykas. K
KypcoBomy mpoekTy o TMM mis mexan. crien. Bcex ¢opm oOyuenus/ B.H. I'siueBa;
AIIWN. - bapnayn: b. H., 1990. - 29 c. (30 3k3.)

2. KytymoB A.A., Copokuna U.A. CTpyKTypHBI aHAJIN3 MEXaHU3MOB : METO/I.
yKa3zaHus 1o Kypcy "Teopuss MexaHU3MOB M MalIWH" I CTYICHTOB MAaIIMHOCTPOMT.
HarpaBieHuit Bcex ¢popm oOyuenusi/ A.A. Kyrymos, N.A. Copokuna. - Pyonosck: PUO,
2015. - 30 C. URL.:
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https://edu.rubinst.ru/resources/books/Sorokina I.A. Strukturnyy analiz_mekhanizmov
2006 _(2015).pdf (mata oopamenus 10.08.2021)

3. KytymoB A.A., Copokunna M. A. KunemMaTn4eCcKruil aHaIu3 TIOCKUX PhIYaKHBIX
1 3yOuaThIX MEXaHHU3MOB: METO/. YKa3. o Kypcy "Teopusi MexaHU3MOB U MalIuH" JJist
CTYIEHTOB MAIIMHOCTPOMT. HampaBieHuil Bcex ¢opm oOyuenus/ A.A. Kyrymos, 1.A.
CopoxkuHa. - Py6110BCK: PUO, 2015. - 39 C. URL:
https://edu.rubinst.ru/resources/books/Sorokina I.A. Kinematicheskiy analiz ploskikh
_rychazhnykh i zubchatykh mekhanizmov 2006 (2015).pdf (mara  oOpameHus
10.08.2021)

4. Texnnueckas MexaHuka [TekcT]: Y4eb. moc. ais cTyd. Bcex Gopm oOydeHHs
cret. 140211.65 "DnexkrpocHadxkenne"/ A.C. lemunos, N.d. [leprora, M.A. CopokuHa,
A.A. Kytymos. - Pybniosck: PUO, 2011. - 427 c. (86 3k3.)

6. IlepevyeHnb y4eOHOM JTUTEPATYPBI
6.1. OcHOBHas JUTEparypa

5. Apro6onesckuii, U.1. COopHUK 3a/1a4 110 TEOPUHU MEXaHU3MOB U MaiuH: Jlis

MalIMHOCTPOUT. crienuainbHocTed By3oB/ M.M. AproGonesckuii, b.B. Dnenpmreiin. -
M.: Hayxka , 1973. - 256 ¢. (35 7k3.)
6. Huxkutuna, JI. . Teopus mexanu3moB u MamuH. Kypc neknuii : yueOHuk / JI.

. Hukutnna, B. A. IlsanpueHkoB. — TioMeHb : TrOMEHCKHI WHIYCTpHUAIBHBIN
yauBepcuteT, 2019. — 138 ¢. — ISBN 978-5-9961-2000-0. — TekcT : 3IeKTpOHHBIH //
OnekrpoHHO-OMOMuMoTeunass cucteMa I[PR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/101431.html (mara oOpamenus: 14.07.2021). — Pexum
JOCTYyTIA: JUTsl aBTOPHU3UP. MTOTh30BaTeNIeH

7. Teopust Mexanu3moB 1 MamuH: Y4yeOHuk [ Texct]/ Pen. K. B. ®ponos. - M.:
Beicir. mk. , 2005. - 496 c. (30 5k3.)

6.2. lononHUTENbHAS TUTEpATYpa

8. OCHOBBI MPOCKTUPOBAHUS MEXaHU3MOB M MaIluH : yueOHoe nmocooue / FO. B.
ITecun, A. I. YUepnenko, B. b. Ilokposckuii, H. FO. boknar ; nox pemakumen JI. B.
MansueBa. — ExarepunOypr : M3aarenscTtBo Ypanbckoro ynusepcurera, 2018. — 168
c. — ISBN 978-5-7996-2501-6. — TekcT : 3neKTPOHHbIN // DNEKTPOHHO-OUOIHOTEUHAS
cucrtema [IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/106479.html (nara
obparmenus: 14.07.2021). — Pexxum gocTyma: i aBTOPU3HP. MOJIb30BaTeen

9. Kuuaes, E. K. Teopuss mexanusamMoB u mamuH : ydeOoHoe mocobue / E. K.

Kuuaes, II. E. Kwuuaes, JI. A. JoBHap. — 2-e m3n. — Camapa : Camapckuit
rocyapcTBeHHbI TexHuueckuii ynusepeutet, ObC ACB, 2016. — 175 ¢. — Tekcr :
AIIEKTPOHHBIN // DnekTponHo-Oubmuoteunas cuctema IPR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/90941.html (mara oOpamenus: 14.07.2021). — Pexum
JOCTyTA: JUIsl aBTOPU3HP. ITOJIb30BaTEIICH

7. Ilepeyenb pecypcoB HH(POPMALUMOHHO-TEJIEKOMMYHMKAIIMOHHOH  CeTH
«HTEepHET», HEOOXOAMMBIX JJI OCBOCHUSA M CHUIINHBI



10. wu-Mam  (http://www.i-mash.ru/predpr/filtr/cat/26)  Cnenmanu3upoBaHHBIN
WH()OPMAIIMOHHO-aHATUTHYCCKUT WHTEPHET-PECYPC, MTOCBSIIEHHBIH
MaITUHOCTPOCHHUIO.

11. http://firstedu.ru/zhurnaly/teoriya-mehanizmov-i-mashin/

12. https://ifio.npi-tu.ru/assets/ifio/engin/tmmposobie..pdf

8. ®oHa OLEHOYHBIX MaTepHuajJoB s MNPOBCACHHUA TEKYIICIro KOHTPOJIA
yYCnieBacMoCT AU l'[pOMe)KYTO‘IHOﬁ arTrecranuu

ConepxaHue  NpPOMEXKYTOYHOM  arTeCTallud  PACKPBIBAETCS B KOMIUIEKTE
KOHTPOJIMPYIOIIMX MaTepPUaloB, NPEIHA3HAYEHHBIX JUIA IPOBEPKH COOTBETCTBUS
YPOBHSI MOATOTOBKM MO AucuuiuinHe TpedoBanusM @PI'OC, koTopble XpaHSTCS Ha
kadenpe-pazpadorunke PII/] B neuatHom Buze u 8 OMOC.

®donj olleHOYHBIX MaTepuanioB (POM) o TUCHUIUIMHE PEACTABIEH B MPUIOKEHUN
A.

9. Ilepevyenb MH(OPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3YeMbIX NPH OCYIIeCTBIECHHHU
0o0pa3oBaTeJILHOIO0  MpoHecca MO0 JUCHMINIMHE, BKJIKOYAasg  MepevYeHb
NMPOrpaMMHOIo odecnedeHns 1 UHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM

s ycnemHoro OCBOEHHS JUCIMIUIMHBI HMCIIOJIB3YIOTCS PECYPChl UIEKTPOHHOM HH(POPMAIMOHHO-
o0Opa3oBareiabHON Ccpeabl, 00pa3oBaTeNbHBIC HMHTEPHET-NMOPTANBI, TNOOANbHAsS KOMIIBIOTEPHAs CETh
HNHreprer. B mponecce u3ydeHMs] OUCHUILIMHBL MPOMCXOAUT HMHTEPAKTHBHOE B3aMMOJCHCTBHUE
00ydJaromerocst ¢ mpenoaaBaTesieM yepes3 JMIHbINA KaOWHET CTy/IeHTA.

Nenn Hcnonb3yeMoe mporpaMMHoe obecriedeHue
1 Windows
2 LibreOffice
3 SAunnekc.bpaysep
4 AnTuBupyc Kaspersky
Nern Hcnonb3yemsble npogeccnoHanbHble 0a3bl JAHHBIX M HHPOPMALHOHHbIE
CIIPABOYHbBIE CHCTEMbI
1 becnnarnas snexTponHas Oubnuoreka oniaiiH "ExauHoe okHO K 0Opa3oBareinbHBIM

pecypcaM" aisi CTYIEHTOB W IperojaBaTesiell; KaTajlor CCbUIOK Ha 0Opa3oBaTelbHbIE
uHTepHeT-pecypesl (http://Window.edu.ru)

2 HarmonanwsHast snekrponnas Oubnuoreka (HOB) — cBoOOmHBIN mocTynm uyuTareneil
donnam poccuiickux 6ubmuoTek. ComepKUT KOJJIEKIUU OUU(POBAHHBIX JOKYMEHTOB
(KaK OTKpBITOTO AOCTYIA, TAK U OTPAHUYCHHBIX ABTOPCKUM IPABOM), a TaK¥KE€ Karajior
W3JIaHui, Xpassmuxcs B oubauorekax Poccun. (http://H36.pd/)

10. Onucanue MaTepPHUAJIbHO-TEXHUYECKOU 0a3mbl, HEe00X0aUMOii IS
oCylleCTBJIeHHUsI 00Pa30BaTeJIbHOI0 MPoLecca Mo JUCHMIIJIMHE

HaumeHoBaHMe cienMaJIbLHbIX OMEIEHUH W MOMeNIeHUi V15l CAMOCTOSITeJIbHOH PadoThl

y4eOHBIC ayJIUTOPHUH ISl IPOBECHUS 3aHATUH JICKITMOHHOTO THUITA




y4eOHBIC ayIUTOPUH JUISl IPOBEIACHUS 3aHATHI CEMUHAPCKOTO THIIA

INOMCIICHUA JJIA CaMOCTOSITEILHOMN pa60TBI

y‘-IC6HLIC AYAUTOPHHN JIs TPOBCACHUA T'PYIIIOBLIX U MHAWMBUAYAJIBHBIX KOHCYJ'IBTaHI/Iﬁ

y‘-Ie6HI:>Ie AYyTUTOPHH JJIs ITPOBCACHHMA TCKYIHICTI'O KOHTPOJIA U HpOMC)I(yTO‘{HOﬁ aTTCCTallu

MarepuanbHO-TEXHUYECKOE OOECIeUeHre U OpraHu3anus 00pa30BaTEeILHOTO
npolecca Mo JUCHUILUIMHE JI1 UHBAJIUAOB U JIMI] C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU
37IOPOBbSI OCYIIECTBISETCS B COOTBETCTBUU C «[lonoxeHnem 06 00ydeHnn WHBAIUIOB U
JIUIL ¢ OTPAHUYECHHBIMU BO3MOXKHOCTSIMU 3[I0POBBSI.



NPUNOXKEHUE A
®OHA, OLEHOYHbIX MATEPUA/IOB ANA NMPOMEXKYTOYHOM ATTECTALIUU
no ANCUUNM/IUHE «AHann3 1 CUHTE3 TUNOBbIX 3/1IEMEHTOB MALLUUH»

1. [llepeyeHb KomnemeHyuli ¢ yKazaHUem 3manose ux hopmMupoeaHus 8 npoyecce 0ceoeHus

obpaszoeamensHoli npo2pammei

Koa koHTpOIMpyeMoii KoMIieTeHIIMT

Cnoco0
OLICHUBAHUSA

OunenoyHoe CpeacrBo

ITK-12: ctocoOHOCTB BBITIOJIHITH paOOTHI TIO
JIMarHOCTUKE COCTOSIHUS TMHAMHUKU OOBEKTOB
MAaIIMHOCTPOUTENBHBIX POU3BOJICTB C
HCIIO0JIb30BAaHUEM HEOOXOIUMBIX METOJOB U
CPEJICTB aHaJIM3a

3auer

Kommnekt
KOHTPOJIMPYIOLIHNX
MaTepUaJIOB JJIs
3ayeTa

[TK-4: criocoOHOCTh yuacTBOBaTh B pa3paboTke
MIPOEKTOB M3AETUI MAIIUHOCTPOCHHUS, CPE/ICTB
TEXHOJIOTUYECKOTO OCHAIIICHHUS,
aBTOMATH3allMU U JUATHOCTUKHU
MAalIMHOCTPOUTCIIbHBIX ITPOU3BO/CTB,
TEXHOJIOTMYECKHUX MPOIECCOB HX
H3TOTOBJICHUA U MOACPHU3AIINU C YUCTOM
TEXHOJIOTMYECKHX, IKCILTYyaTalMOHHBIX,
3CTCTHUYCCKUX, DKOHOMHUYCCKHUX,
yOpaBIeHYECKUX MAapaMeTPOB U
HCIIOJIb30BAaHUEM COBPEMEHHBIX
MH(GOPMAITMOHHBIX TEXHOIOTUN U
BBEIYUCIUTEILHON TEXHHUKHU, a TAKKE BI)I6I/IpaTI)
3TH CPENCTBA U MPOBOAUTH TUATHOCTUKY
00BEKTOB MAalIMHOCTPOUTCIIbHBIX ITPONU3BOACTB
C IpUMEHEHUEM HEOOXOIUMBIX METOIOB U
CPEICTB aHAJIU3a

3auer

Komrmiext
KOHTPOJIHPYIOITUX
MaTepHalioB JIst
3aJeTa

2. OnucaHue noKazameseii u Kpumepuee OUeHUBAHUA KomrnemeHYuli Ha pasau4HbIX amanax
Ux ¢hopmupoeaHus, onucaHue WKasa oyeHU8aHus

lNoKkasaTenn oueHnBaHUA KOMI'IGTEHLI,I/IIZ npeacrasaeHbl

B pasaene

«TpeboBaHuA K

pe3ynbTaTaM OCBOEHMS AUCUMNIMHBLIY paboyeid Nporpammbl AUCUMMAMHBI «AHAAM3 U CUHTE3
TUMOBbIX 3/1EMEHTOB MALUUH» C AEKOMMO3ULMEN: 3HaTb, YMETb, BNALETb.
Mpy oueHMBaAHUU CHOPMMPOBAHHOCTM KOMMETEHLUMI NO AUCUMNAMHE «AHAAN3 U CUHTE3

TUNOBbIX 3/1IEMEHTOB MalUNH» UCNOJ1b3YyEeTCA 100-6annbHas WwkKana.

Kpurepuii Onenka no 100- Ounenka no
0aJIJIbHOM IIKaJIe | TPAAMUMOHHOM IIKaJe
CryzneHT nposiBUII 3HaHUE TPOrPAMMHOTO 25-100 3aumeno

Marepualia, JeMOHCTPUPYET
c(opmupoBanHbIe (MHOTIA HE TTOJIHOCTHIO)
YMEHUS U HaBbIKU, YKa3aHHbIE B IPOrpaMMe
KOMIICTCHITUH, YMeeT (B OCHOBHOM)
CHUCTEMaTU3UPOBaTh Marepuai u JejaTh
BBIBOJIBI
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CryneHT He YCBOMJI OCHOBHOE COZIepKaHue 0-24
Marepuaia, He yMeeT CHCTEMaTu3upoOBaTh
WH(GOPMAITHUIO, IeTIaTh BEIBOJIBI, YETKO U
IpPaMOTHO OTBEYaTh Ha 3aJIaHHBIE BOIIPOCHI,
JIEMOHCTPUPYET HU3KUI YPOBEHb
OBJIQ/ICHUST HEOOXOMMBIMH
KOMIICTCHIIUSIMHU

He 3aumeno

3. Tunoebie KOHMPOAbHbIE 3a0AHUA UAU UHble mMamepuassl, Heobxodumele 0114 OYeHKU 3HaHuUl,
ymMeHuli, HaebIKo8 U (unu) onbima dessmesbHOCMU.

Ne nn

Bonpoc/3agaua

MpoBepaembie
KOoMneTeHLuun

Mcnonb3ys  cnocobHOCTb  BbIMOAHATL  paboTbl  no
ANArHoCcTuKe COCTOAHMA ANHAMMKM 06beKTOB
MaLUMHOCTPOUTENIbHBIX NPOU3BOACTB C WMCNO/Ib30BAHUEM
HeobXxoAuMbIX MeTOA0B U CPeACTB aHa/M3a, OTBETbTE Ha
BOMPOCHI:

1. Kak HasblBalOT MexaHu3Mm, BCe MOABUXKHbIE TOYKMU
KOTOPOro OMUCbIBAalOT HENJIOCKMUE  TpPaEKTOpuUn  UIN
TPaeKTOpUK, nexawme B nepecekarwmnxca NAOCKOCTAX?

2. Kak Ha3blBaeTcA KMHemaTnyeckas napa
NPOCTPAHCTBEHHOIO MexXaHM3Ma, co3gatouan
O4HY CBA3b?
3. lNpn KMHEMATMYECKOM aHa/n3e KaKoro mexaHusma
BO3HMKaeT Kopuonucoso YCKOpeHue?
4. Kakue CUnbl Has3bIBalOT aKTUBHbIMK?
5. Kakue cunbl Ha3bIBaOT NaccuBHbIMK?

6. C yero cnegyeT HauMHaTb CMJIOBOWM pacyeT MNAOCKOro
MexaHu3ma?

7. B KakOM cny4dyae HacTynaeT AB/NEeHME CaMOTOPMOMKEHUA
MexaHu3ma?

8. K yemy npusegetr ysennyeHMe MOMEHTOB TPEHUA BO
BpalWaTeNbHbIX KMHEMATMYECKMX Mapax LapPHUPHO-
PbIYAXKHOr0 MexaHu3ma?
9. C nNOMOLWbI CKONbKUX MNPOTUBOBECOB  MOMXHO
YPaBHOBECUTb noboe BpaLLatomecs 3BEHO?
10. Kakoe sABneHMe BbI3blBAET HeypaBHOBELLIEHHOCTb
poTtopa’?

11. Kak Bblbupaetca moaynb 3ybyaToro 3auenneHua?
12. Kak pacnono)keHbl OTHOCUTENBbHO Apyr Apyra
OeNnTenbHana nNpaAmMas  Pexywero WHCTPYMeHTa U
OEeNNTeNbHaA OKPYKHOCTM Hape3aemoro Koseca npu
NONOXUTENBHOM CMELLEHUM PEXYLEro WHCTPYyMeHTa?
13. Kakum pgonxeH OblTb KO3QOUUMEHT TOPLEBOrO
nepekpbITMA  ANA  HOpManbHOW  paboTbl  3ybuaTtoi
nepegayn?

14. B 4yem 3aKAKOYAKOTCA NPU3HAKK, onpeaenatowme

MK-12
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BHYTpPEHHEeEe 3auenneHue?
15. OT 4yero 3aBuUCUT BeAMYMHA YrNa [AaBNeHUA B
KY/TaYUKOBOM mexaHusme?
16. Kakumu cnocobamn OCyLLECTBAAETCA 3amblKaHue
KY/1a4KOBOTO MeXaHM3ma?

Mcnonb3ya cnocobHocTb y4acTBoBaTb B pa3paboTke
NPOEKTOB nsnenuni MaLLMHOCTPOEHMUSA, cpeacTs
TEXHONIOTMYECKOrO  OCHALLLeHMA,  aBTOMaTM3auuu MU
ANArHOCTUKN  MaLUMHOCTPOUTENbHBLIX  MPOU3BOACTB €
yyeTom 9KCNAyaTaLMOHHbIX napameTpoBs c
MCNONb30BaHMEM  COBPEMEHHbIX  UHPOPMALMOHHbIX
TEXHONOMMIN, a TaKKe NPOBOAUTbL AMArHOCTUKY O6BLEKTOB
MaLLUMHOCTPOUTENbHbLIX MPOU3BOACTB C MPUMEHEHMEM
HeobxoAuMbIX MeTO40B W CPeACTB aHa/M3a, OTBETLTE Ha

BOMpPOCHI:
1. Kak Ha3blBaeTca 3BEHO MeXaHW3Ma, coBepluatollee
KonebaTtenbHoe ABUMKeHue?

2. KaKny cteneHb nNOABUXHOCTU MMEET MTATUYECKHU
onpeagennmman KMHemaTnyecKan uenT, ABNAOLWanAcA

CTPYKTYPHO rpynnom Accypa?
3. Kakaa d¢opma KOHTaKTa Yy 3BeHbeB BbicLIEM
KMHEMaTUYeCKOM napbi?
4. Kakon napameTp  ABAAETCA  KMHEMATUYECKOWM
XapPaKTePUCTUKOM

MexaHnsma?

5 UYto Ha3bIBAeTcA aHAJIOTOM  YCKOPEHWUA  TOYKM?
6. Kakne napameTpbl onpeaenatoT Npu CUIOBOM pacyeTe
MexaHun3sma?

7. Ha yyeTe cMa M MOMEHTOB KaKMX 3BEHbEB OCHOBAH
KMHETOCTaTUYECKMIN pacuer mexaHunsma?
8. Kak onpegendetca obwmit KoapoduUMeHT nonesHoro
OEeNCTBUA NOCNefO0BaTE/IbHO COeAMHEHHbIX MEXaHU3MOB?
9. KaK Ha3blBaloT ABUKEHWE MeXaHW3Ma, MPU KOTOPOM
CKOpPOCTM BCEX €ro 3BEeHbeB WMMeNT OnpeaeneHHble

LUMKAbI?
10. Kakoit meTog MCNONb3YOT AJNA  CTaTUYeCcKoro
ypaBHOBELINBaHMUA MexaHM3ma?

11. Kakoe saBneHMe BO3HMKAET NpU COBMNaAEeHUM YacToTbl
BbIHYXAEHHbIX KonebaHMi € 4acToTol CBOOOAHbIX

KonebaHui BO3HMWKaeT?
12. [OnAa  ypaBHOBEWMBAHMA  KAKUX  MEXaHU3MOB
NCMNoNb3yHT MeTos, 3aMEeHAOLLNX macc?
13. Kak  HasblBatoTCA MHOrO3BeHHble  3ybyaTble
MEXaHN3Mbl o NOABUXHbIMMU ocAMMK Konec?

14. Cdopmynunpyinte OCHOBHYIO Teopemy 3auenseHus.
15. [aiTe onpeaeneHve UUMAMHAPUYECKON 3ybuyaTomn
nepenayu.

16. [dante onpeaeneHwe 3BOJIbBEHTHOMY 3aUEnEHUIO

MK-4
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17. Yem obycnosneHo npeMmyLecTBeHHoe
NCNONb30BaHME B KYNauyKOBbIX MeEXaHM3Max POJIMKOBbIX
ToNKaTenemn?

18. [nAa Kakux TonKaTenen AomKHO cobnoaaTteca ycaosme
BbINYKNOCTU NPpoduUNA Kynayka?

MpumeHAAa  cnocobHOCTb  BbINOAHATL  pPaboTbl  no
OMarHocTuke COCTOAHUA ONHAMUKU 06beKTOB
MaLUIMHOCTPOUTENIbHbLIX MPOMU3BOACTB C WMCNONAb30BaHUEM
HeobxoAMMbIX METOAOB M CPeACcTB aHa/iu3a, BbINOAHUTE
npaxkTnyeckoe 3agaHue:
1. Onpepenute Knacc mexaHusma, npeactaBieHHOro Ha
pUCYHKe.

2. Onpepenvte 4YUCNO U3BbLITOYHBIX CBA3EM B MEXaHM3Mme
LWapHUPHOro yeTblpex3BeHHMKa
3. Onpegenute yCKopeHue BbIXOAHOIO 3BeHa
KPUBOLIMMHO-NON3YHHOIO  MeXaHM3mMa  Komnpeccopa.
4. Onpenennte CKOPOCTb YKasaHHOM TOYKM LWATyHa nNo
NNaHy MONOXKEHUA W NNAHY CKOPOCTEWN LUAPHUPHOTO
YyeTblIpeX3BEHHOro MexaHu3ma
5. Onpepenute peakuuto w3 yCA0BUA paBHOBECHA.
6. Onpepennte Mmoaynb BeKTOpa CUA MHepuuuU
HeypaBHOBELLEeHHOro poTopa

MK-12

MpumeHAa cnocobHOCTb Yy4acTBOBaTb B pa3paboTke
NPOEeKToB nsaenui MaLUMHOCTPOEHMS, cpeacTts
TEXHONIOTMYECKOrO  OCHALLLeHMsA,  aBTOMaTM3auuu MU
AMArHOCTUKM  MaLUMHOCTPOUTENbHbLIX  NPOWM3BOACTB  C
y4yeTom 9KCNAyaTaLMOHHbIX napameTpoBs C
MCMONb30BAaHMEM  COBPEMEHHBIX  MHPOPMALMOHHbIX
TEXHONOMMIN, @ TaKKe NPOBOAUTbL AMArHOCTUKY O6BLEKTOB
MaLLUMHOCTPOUTE/NbHBIX MPOU3BOACTB C MPUMEHEHMEM
HeobxoAuMbIX METOAOB M CPeACcTB aHanu3a, BbINOAHUTE
npaKkTUuyeckoe 3aflaHue:
1. OnpegenuTe 4Mcno creneHer ceoboabl MaHUNYAATOPA.
2. OnpegenuTte u4mucno cTeneHen cBobogbl NAOCKOro
MexaHn3ma

3. MocTtporiTte nnaH YCKOpPEHNM MeXaHU3ma
4. VYKakuTe HanpassieHune ycKopeHua Kopuonuca
5. Onpeanenute WHEPLUNOHHYIO HarpysKky

6. Onpegennte moaynb [NAaBHOMO BEKTOPA WM NABHOMo
MOMEHTa CUJ1 UHePLMK LWaTyHa

MK-4

4. ®aiin n/vam BT3 ¢ NONHBLIM KOMM/IEKTOM OLLEHOYHbIX MaTePMaNoB NpuaaraeTcs.
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