degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: OCHOBBI pOOOTOTEXHUKU
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: Kocmuueckue TexHONIOruu

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
Kadeapa MEXaHUKH U TIPOLIECCOB YIPaBICHUS

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - Dxk3aMeH

2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 gac.
cemuHapsl: 30 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrostensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocrasuin: H.H. Bonotauk, a-p ¢us.-mar. Hayk

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl MEXaHUKH U npoueccoB ynpasierus 04.06.2020



AHHOTANMA

Kypc «OcHOBBI pOOOTOTEXHUKIY» YATACTCS B TIEPBOM U BTOPOM CeMeCTpax CTyleHTaM Maructparypsl MOTHU,
oOyJaromumMmcsl Ha Kadeape MEXaHWKU W IPOIECCOB yIpaBlieHus, Oasupyromieiics B MHcTHTyTEe mpobiemM
Mexanuku uM. A.FO. Mnummackoro Poccuiickoit akanemun Hayk. llens kypca — (GOpMHUpPOBaHUE Y CTYICHTOB
MPEJCTaBICHHUST 0 POOOTOTEXHUKE KaK O MPHUKIAIHON HAyYHOH NUCIMIUIMHE, XapaKTEpU3YIOIICHCS CBOUMHU
0a30BBIMH MOHATHSIMHM, 33J@4aMi ¥ MeToJamMu uccienoBanus. OCHOBHOC BHUMAHHUC YACTSCTCS MEXaHHUKE
pOOOTOTEXHUYECKMX CHCTEM M TpolieMaM YIpaBleHHs WX JABIKEHHEM. B mpoiiecce u3ydeHHs Kypca
CTYJCHTBI OCBOSIT COBPEMCHHBIC METOIbl KHMHEMATHYCCKOTO aHaju3a CHCTEM TBEPABIX TeN, CBA3aHHBIX
MIApHUPAMHU  PA3JIMYHBIX THUIIOB, METOJAbl MAaTEMAaTHYECKOTO MOJICIUPOBAHUS JMHAMUKHA TaKUX CHCTEM,
pacmpar ¥ yniyOsaT (yHIaMEHTAIbHBIC 3HAHHUS IO MEXaHUKE CHCTEM CO CBS3aMH (TOJOHOMHBIMHU H
HETOJIOHOMHBIMH), TIO3HAKOMATCS C OCHOBHBIMH 3aJladaMH  YIPAaBJICHUS MAaHUNYJISAIUOHHBIMH H
JIOKOMOIIMOHHBIMH (MOOHMJIFHBIMK) POOOTaMH W METOAAMH WX PEUICHUS. 3HAUMTEIhbHOEC BHHUMAaHWE OyIeT
YIENEHO METO/IaM ONTUMAIILHOTO YIIPABICHUS POOOTOTEXHIUUECKUMHU CHCTEMAaMH.

JIyis yCIEIIHOro YCBOCGHHS TPOTPaMMBI Kypca CTYJACHTY HEOOXOIMMO UMETh 0a30BbIc 3HAHUS MO OOMICH
¢duznKe, MaTeMaTHYECKOMY aHau3y, TUGPepeHIMaTbHBIM YPAaBHEHUSM, TEOPETUICCKON MEXaHUKE, OCHOBAM
TEOPUH YIPABICHUS W ONTHUMH3AIMU. J[aHHOMY Kypcy MpEaIiecTByeT M3y4deHHWE AMCUIUIUIMH «BBeneHue B
TEOPUIO yMPaBICHUSY, « YCTOWUMBOCTh MEXaHHUYECKUX CHCTEM» U «YIIpaBICHUE W ONTHUMU3AIHI», KOTOPHIE
MPENoaloTCs Ha Kadeape MEXaHWKH W MPOIECCOB YIPABICHUS CTylACHTaM OakanaBpuara. B pesynbrare
oOydeHus: aucuuiuiiHe «BBeneHne B poOOTOTEXHUKY» CTYACHTHI OYIyT YMETh MOJIEIMPOBATh KHHEMATHKY
CHUCTEM TeJl ¢ MCIOJIb30BAHUEM MAaTPHI[ MPEoOpa30BaHUi OJHOPOJHBIX KOOPAWHAT, COCTABISATH YPaBHCHUS
JMHAMUKH pOOOTOB B pa3nHUHBIX (hopMax; MCIOIL30BaTh MPUHIIMII HAMMEHBINETO MPUHYKACHUs [aycca s
MOJICIMPOBAHMS JMHAMUKHA pPOOOTOB; YUWTHIBATH NPU MOJCIMPOBAHWU YIPYTYIO TOAATIMBOCTH 3BEHLEB
pOOOTOB W WX COWICHEHWIA; pPAacCUUTHIBATh 3aKOHBI yMpaBICHUS poOOTaMH, OOCCICUUBAIOIINE UX
MO3UIIMOHUPOBAHUE B 33J]aHHON KOH(UIypaluy WK OTCICKUBAHHE 3aJaHHOTO JBYDKCHHS, PellaTh 3a/Jadu
ONITUMAJILHOTO YIIPaBIEHHSI POOOTaMH MO0 KPUTEPUSIM OBICTPOACHCTBUS U TOTpeOneHus dSHeprun. CTyIeHTHI,
YCHEIIHO YCBOMBIIKE KypC, OyAyT MMETh BO3MOKHOCTH CaMOCTOSTEIBHO OCBAaWBaTh HOBBIC MPEIMETHBIC
00JacTH, CBsI3aHHBIE C POOOTOTEXHUKON M MEXaTPOHUKOM.

1. lean u 3apa4un

eap AUCUUNTIMHBI
- (opmmpoBaHHEe y CTYICHTOB NPEACTABICHUS O POOOTOTEXHUKE KaK O NPHUKIATHOW HAyIHOU
JTUCIUTUTHHE, XapaKTepu3ylolelcss CBOMMHU 0a30BBIMH  TOHATHSAMH, 3ajadaMH W METOJaMHU
HCCIICTOBaHMA.

3agauu AUCUMIIHHBI
* OCBOGHHUE CTYIEHTaMH COBPEMEHHBIX METOIOB KMHEMAaTHUYECKOI'O aHajlMu3a CUCTEM TBEPABIX Tell,
CBSI3aHHBIX IIAPHUPAMH PA3JIMYHBIX THUIIOB,METOIOB MaTEMaTHYeCKOTO MOAEIHPOBAHUS JTUHAMHKH
TaKHUX CUCTEM;
* pacmpeHue U yriyOneHue (QyHIAMEHTAIbHBIX 3HAHMHM 110 MEXaHHUKE CHCTEM CO CBSA3aMHU
(rOJIOHOMHBIMHU ¥ HETOJIOHOMHBIMH);
* O03HAaKOMJICHHE CTYIEHTOB C OCHOBHBIMH 3a/laiaMd YIIPaBJICHHUS MAaHUIYJIALUOHHBIMU U
JIOKOMOIIMOHHBIMU (MOOMJIBHBIMU) POOOTaMM M METONAMH HX PELICHUS,METOaMH ONTUMAIBHOTO
ynpaBieHHs: pOOOTOTEXHUYECKHMHU CHCTEMaMH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2.4 TpencrapnsieT myOIU4IHO pe3yNbTaThl IpoeKTa (WIn
VK-2 CriocobeH ynpaBiisiTh IPOSKTOM Ha BCEX |OTACNBHBIX €ro JTanoB) B (opme oOT4eToB, crarei,
dTarax ero peaau3aliu BBICTYIUICHMH Ha HAyYHO-NIPAKTUYECKUX KOH(EepeHIusX,
ceMHHapax | T.II.




OIIK-3 CniocobeH BbIOMpaTh u (MIIN) OIIK-3.3 Brnameer aHaIUTHYECKUMU U BBIYUCIUTEIHLHBIMHU
pa3pabarkIBaTh MOIXOBI K PEIICHUIO TUIOBBIX |METOaMH PEIICHHS, TTOHUMAeT M YUYUTHIBAET HA MPAKTHKE
Y HOBBIX 337124 B 00acTi npodeccnoHanbHOH  |TpaHUIbl IPUMEHUMOCTH MOTyYaeMbIX PEIICHHHA
JIESTEIIBHOCTH, YUYUTHIBasE 0COOEHHOCTH H
OTPaHUYCHUS PA3ITUYHBIX METOJIOB PEIICHHUS

[K-3 Cnocoben nmpodeccuonanbuo padorars ¢ |[IK-3.1 [lonumMaer mnpuHOMIBL pabOTHl HCHOIB3YEMOTO
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM 00opynoBaHUsS (crierManu3upOBaHHBIX MaKEeTOB
o0opynoBanreM (MpruOOpaMH U yCTAHOBKAMH, | [TPUKIIAJTHBIX IPOTPaMM)

CTIeATN3NPOBAaHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOGHUS AUCLUIIIMHBI 00Yy4aIOIINECs JOIKHbI

3HATh:
* OCHOBBI KHHEMAaTHKH U JJMHAMUKU CHCTEM MHOTHX TEJ; METOJbl MaTeMaTHYECKOTO MOJCIMPOBAHUS
JMHAMHUKH POOOTOTEXHHYECKUX CHCTEM;
* OCHOBHBIC METO/IbI PEIICHHUS 3a/1a4 YIPABICHUS POOOTAMU M ONTUMH3ALMN UX JBHKCHHH.

YMETb:
* MOJEIHPOBATH KHHEMATHKY CHUCTEM TeJ C MCIIOJIh30BAaHHEM MAaTPHIl IPEOOpa30BaHHUN OHOPOIHBIX
KOOD/IMHAT;
* COCTaBJIATh YPaBHEHHS AWHAMUKU pOOOTOB B pa3IMYHBIX (popmax;
*  WCIOJNB30BaTh INPUHLMUII HAaUMEHBLIETO NPHHYXICHUS [aycca Uil MOJIEIUPOBAHUS JAMHAMHUKH
po6oTOB;
* YYHTBIBAaTh [IPU MOJEIMPOBAHHHU YIPYTYIO NOIATIIMBOCTD 3BEHBEB POOOTOB M X COUJICHEHUIT;
*  paccUMTHIBAaTh 3aKOHBI YIPaBICHUS pOOOTaMH, OOECHECYHBAIOMIME WX MO3MIUOHHPOBAHHE B
3a1aHHOW KOH(UTYPALMK HIIH OTCIC)KMBAHNE 33JJaHHOTO JIBH)KCHUS,
* pemars 3aJaud ONTHMAJIBHOTO YHpAaBICHHS POOOTAMH TIO KPHUTEPUSAM OBICTPOACUCTBHA U
noTpeOIeHus! SHEPTUH.

BJIQJICT!

* HaBBIKAMU OCBOCHHS 0OJIBIIOTO 00beMa HHpopMaITH;

. KyJIBTYpOil MaTreMaTHYeCKOTO MOJICIHPOBAHHS JHHAMHYECKHX IIPOLIECCOB B  CIOXKHBIX
MEXaHHYECKHUX, IEKTPOMEXaHUYECKUX U MEXaTPOHHBIX CHCTEMaXx;

* HaBBIKAaMH DCIICHUs THIIOBBIX 3aJa4 M 33134 MOBBIIICHHON TPYIHOCTH TEOPETHYECKOTO IIaHA C
UCIIOJIb30BaHHEM METOJOB MOJICIMPOBAHUS M aHajdM3a IMHAMHYECKHX IPOIIECCOB, YIPABICHHS WU
ONITHMU3AIIH;

* [PAKTHUKOI UCCIIE0BAHMS M PEIICHUS TECOPETHYECKUX M NPUKIIATHBIX 3a/a4.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Kunemaruka MaHUIYJISIIMOHHBIX 10 10
po6oTOB.
) JInHaMHKa MaHUTYJSIIHOHHBIX pOOOTOB C 10 10
a0COJIOTHO JKECTKMMU 3BCHbSIMHU.
3 JluHaMMKa MaHUITYJSIIMOHHBIX POOOTOB € 10 10
YIPYTHMH SJIEMEHTaMH.




4 OCHOBHBIE ~ NpPUHIMIIBI W 33J1a4U 10 5
yIpaBieHUs: pOOOTaMH.
OnrumanbHOe yIpaBJieHUE

5 ANEKTPOMEXaHNYECKUMU 10 5
MaHUMYJSIHOHHBIMUA POOOTaMH.
MoOuibHBIE pOOOTHI, TEPEMEAIOIINECs

6 B CONpPOTUBIBIIONIMXCS Cpelax 3a cyer 10 5
M3MEHEHHs KOH(UTYyparuu U IBYKCHUS
BHYTPEHHHX TeJI.

Hroro yacos 30 30 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. Kunemaruka MaHUIYJIALMOHHBIX POOOTOB.

OCHOBHBIC TOHSTHS KHHEMAaTWKd MHOTO3BEHHBIX MaHUITYISITOpOB. OOOOIICHHBIE KOOPIMHATHI
MaHUIYISATOpa (BHYTPEHHUE KOOPAMHATHI) U 0000IIEHHBIE KOOPJAMHATHI 00BEKTa MAHUITYTUPOBAHUS
(BHemHMEe KoopauHAThl). OCHOBHOE YpaBHCHHE KHHEMATHKH MHOTO3BEHHOTO MaHHITYJISATOPA.
Ilpsimass w oOpaTHas 3aJaud KHHEMAaTWKH MaHWUOYIATOpoB. [loHSATHE O KHHEMaTW4eCKOH
N30BITOYHOCTH.

Omnucanue KMHEMaTHKH a0COJIIOTHO TBEPAOTO Tella C HETOJBMKHOM TOYKOM B TEPMHHAX MaTpPHIIBI
MOBOPOTa, ONPEACISIONICH TIOJNIOKEHUE Tela 10 OTHOLICHWI0O K 0a30BOi cucTeMe KOOpAMHAT,
YCJIOBHO MPUHATOM 32 HEMOABIKHYI0. KococuMMeTpruiecknuii TEH30p yTIIOBOM CKOPOCTH.

VYpaBuenue Ilyaccona. [luddepeHuupoBanre TeH30pa BTOPOTO paHra B IOABMIKHON CHUCTEME
koopauHatr. OnucaHue KMHEMaTHKH INPOU3BOJBHOTO IBIDKEHHS a0COIIOTHO TBEPAOTrO Tela IpH
noMoInu 4x4-mMatpul NpeoOpa3oBaHUN OHOPOAHBIX KOOPAHHAT.

Onucanne KWHEMAaTUKX CHCTEMBI CBS3aHHBIX TeJl B TEPMHUHAX MaTpUll IpeoOpa30BaHUI OHOPOIHBIX
koopauHar. [IpunoxxeHus k 3aauaM poOOTOTEXHUKH.

2. JluHaMuKa MaHUITYJIAIMOHHBIX POOOTOB C AOCOMOTHO KECTKUMH 3BEHBSIMH.

Mexanudeckue CBA3H, UX KJ'IaCCI/I(pI/IKaI_[I/IH. ['omoHOMHBIE M HETOJIOHOMHBIE MEXAHUYECKHUE CUCTEMBI.

AKTUBHBIE CHJIBI M CHJIBI peakiuu. YpaBHeHus HpioToHa-Diinepa. YpaBuenus Jlarpamxka nepsoro u
BTOPOTO pojia. YpaBHeHUs Ammens U Mamku. BeipakeHus! i KHHETHYECKOW dHEPTUU abCOIIOTHO
TBEPJIOTO TeJla, OTBEYAIOIINE PA3IMUYHBIM CIIOCO0aM OMUCAHUS €r0 KHHEMAaTHKH.

Paznuunsie q)OpMBI TCH30pa MHCPIHUU TBCPAOIO TCa. CBs3b MCXKIY HUMHU.
KpI/ITepI/Iﬁ BO3MOXKHOCTH CHMMGTpH‘lHOfI 3><3—M3.TpI/II_II>I OBITh TCH30pOM MHCPUUU TBECPAOIO TCIIA.

q)OpMy.TII/IpOBKa 1 A0Ka3aTC/IbCTBO IMMPUHIMIIA HAUMCHBIICTO MPUHYKIACHUA. Ero ucnone3oBanne JUIsL
MOACIUPOBAHNUA JTUHAMUKU MEXAHNYICCKHUX CUCTEM CO CBA3AMU.

CBs3b NIPUHLIMIIA HAUMEHBILIETO NPUHYKIEHUS ¢ ypaBHEHUAMHU JlarpaH)ka IepBoro poaa.

HpI/IMeHeHI/Ie IIpUHIUIIA HauMCHLIICTO MPUHYKICHUA JUIA MOACIIUPOBAHUA JUHaMHUKH
pO60TOTCXHI/I‘leCKI/IX CHCTCM.

SHCMGHTapHaSI TCOPHUA PCAYKTOPHBIX SJICKTPOIIPUBOAOB C ABUTAaTCIIAMHA TOCTOSIHHOI'O TOKA.
SHCKTPOMeXaHI/I‘IeCKaH CHUCTEMaA C OHHOﬁ CTCIICHBIO CBO60)1LI, €C XapaKTCPUCTUKHU.
SHCKTPOMaFHI/ITHaH 1 JJICKTPOMCXaHNYICCKaA MOCTOAHHBIC BpDCMCHHU.

ypaBHeHI/IH ABWKCHUSA MHOTO3BCHHOI'O MAHUITYJIATOPA C SJICKTPOIIPUBOAAMMU.

3. JlnuHaMUKa MaHUIYJIILUOHHBIX pOOOTOB C yIPYTUMH 3JIEMEHTAMHU.




BBIBOII COOTHOIICHUS /ISl MOMEHTA CHJI YHPYTOCTH OTHOCHTEIIFHO OCH, MPOXOJSILIEH uepe3 LEeHTP
MONIEPEYHOT0 CEUEHMs CTEp)KHS MEPIEHAUKYISIPHO IUIOCKOCTH u3ruba (OCHOBHOE YypaBHEHHUE
3IIEMEHTApHON TEOpUHU U3ruda Oanku).

VYciaoBUs MPUMEHUMOCTH 3JIEMEHTApHOW Teopuu m3ruba Oanku. BrIBoI BBIpaKeHHS IS YHPYTOM
MOTEHIMAIBHON SHEPrUU M30THYTOTO CTEpKHsS. BBIBOI ypaBHEHMH BpallleHUsl YIPYroro CTEpKHS
OTHOCHUTEJIBHO HETIOJBMKHON OCH IO ACHCTBHEM YIPABISIOIIEI0O MOMEHTA, PUJIOKEHHOTO K ITOH
ocu. MaTHTpoaudepennuanbaas u auddepennuansaas GopmMa ypaBHEHUN BUKECHUS, CBA3b MEKIY
Humu. Kpaesbie ycnoBusi.

ITocTtaHOBKa M pelIeHHE 337a4u YIPABJICHUsS IIOBOPOTOM YIPYIOro CTEPKHs (PyKH MaHUITYJSTOpa)
Ha 33JaHHBII YroJl C TalleHHEeM ero KojieOaHWi C IOMOIIBI0 MOMEHTa, OTPAaHHYSHHOTO II0
a0COIOTHOM BEJTMYHHE.

Cemecrtp: 2 (Becennuit)
4. OCHOBHBIC IPUHIIUIIBI M 33][a41 YIIPABJICHHS POOOTaMHU.

3amaua MO3WIMOHUPOBAHMA. 3ajada OTCICKMBAHHUS TPACKTOPUM  MaHUMYIsATOpa. 3ajada
OTCIIC)KUBAHUS TPAEGKTOPUM OOBEKTa MAHUIYJUpPOBaHMs. 3ajada OTCICKUBAHUS JBIKCHUS
MaHUIyJsTopa. OCHOBHBIE METO/IBI PEILICHHS 3a/1a4H MTO3ULIHOHUPOBAHHUS.
[Iponopuuonansuo-guddepenuuansabiii peryastop (I11-perymsarop).
[IponopuuonansHo-uHTErpansHO-AupPepenunansublii peryastop (IIM/I-perynstop).

VYnpaieHre MO3UIMOHUPOBAHMEM W OTCJICKMBAHUEM JIBUKCHUS IPHU IOMOIIM YIpPAaBICHUS C
«KOMITEHCHUPYIOIIEH» 00paTHOMN CBSI3bI0, MPUBOSIIECH K TUHEAPU3AIUY YPAaBHEHUH JIBU)KCHUSL.
JlokanpHas oNTUMM3ALUS JABWXKEHUM MaHHIYIATOPOB C KHHEMAaTH4eCKOW H30BITOUYHOCTBIO.
[IceBnooOparenre MaTpHi.

5. OnTuMaiasHOE YHOPAaBJICHUC IJICKTPOMCXAHUYICCKUMU MAHUTTYJIAIIMOHHBIMU pO6OTaMI/I.

3amaya ONTHUMM3ALMKM TPAGKTOPUM JBIKEHHS (ABYyXTOYEUHAs 3ajada). 3ajada OINTHMAJIbHOTO
YOpaBJlICHUS ABM)KEHHUEM BIOJIb 3aJaHHOW TpaeKkropuu. OnTumuzanus 1o ObICTPOACUCTBUIO U
JHepro3arparam.

Cuntes ONTHUMAJIEHOTO o OBICTpOaECIHCTBHIO yIpaBICHUS MTO3UIIHOHUPOBAHUEM
ANEKTPOMEXAaHNYECKOH CHCTEMBI C OJJHOM CTENEHbIO CBOOOBI NPU OTPAHMYEHHSX HA YIpaBIAIOIIEe
HaNpsDKCHUE U TOK B 0OMOTKE SIKOPSI SIEKTPOABUTaTEIs.

CuHTe3 ONTUMAJIBHOIO YIPABICHUS IO3ULIMOHUPOBAHUEM 3JIEKTPOMEXAHUYECKON CUCTEMBI C OAHOM
CTETIEHBIO CBOOOABI 1O KOMIUIEKCHOMY KPHUTEPHIO, YYMTHIBAIOLIEMY OBICTpOAEHCTBUE H
SHEpro3arparsbl.

KBasuonTumanbHOE yNpaBl€HHE MHOIO3BEHHBIM 3JIEKTPOMEXAHWYECKUM MAHUIYJIATOPOM C
PELYKTOPHBIMH IIPUBOJIAMH B LIAPHUPAX.

6. MoOwibHBIE POOOTHI, MEpPEMELIAIOIINECsS B CONPOTHUBISIOMIMXCA Cpelax 3a CYET W3MEHEHHS
KOH(UTypanuu U ABUKEHUS BHYTPEHHUX TEI.

MHOro3BeHHbIe MOOMILHBIE MEXaHHM3MBI C BpalaTelIbHBIMH W TOCTYNATCIbHBIMU [IApHUPAMHU.
dusnyecknii MEXaHU3M UX TIEPEMEIICHHS B COMMPOTUBIISIONIUXCS CpeIax.

KBazucrarnueckue u TUHAMUYECKUE PEKUMBI IBUKCHUS.

0O030p MOCTaHOBOK 33J1a4 ONTUMABHOTO YIPaBICHUS U PE3YIBTATOB UX pelieHus (0 MyOIuKaIusm
MOCTICAHUX JIET).

OnTumanbHOE yIpaBlieHUE MPSIMOIHHEHHBIM JBMKCHHEM MOOMIIBHOTO MEXaHU3Ma C OTHUM U JBYMS
BHYTPEHHHMH TEJIaMU TI0 KPUTEPHIO MaKCHMAJIBHOW CpeJlHEH CKOPOCTH B Cpelax C pa3IUYHBIMU
3aKOHAMU COTIPOTUBIICHUS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

HeobxonumMoe obopynoBaHue Jis JISKIUK U MPAKTHYECKUAX 3aHATHH: ydeOHas ayTuTOPHS,
MEPCOHANIBHBIE KOMITBIOTEPBI M MYJIBETHMEINIHOE 000pyI0BaHKe (TIPOSKTOpP, HHTEPAKTHBHAS JOCKA).
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1989.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. http://lib.mipt.ru/ — snexTpoHnas 6ubnmoreka duzrexa

2. http://www.edu.ru — penepanbublii mopran «Poccuiickoe oOpazoBaHuey.

3. http://benran.ru —6ubIMOTEKA 1O €CTECTBEHHBIM HaykaM Poccuiickolt akajieMun Hayk.
4. http://eqworld.ipmnet.ru/ru/library/ — snexkrponHas oubiaroreka noprana Eqworld

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMBbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[TakeTs! oucHOTO IporpamMmmuoro odecneyerns Microsoft Office (Word, Excel, PowerPoint, Windows
Media Player), mporpaMMHbIii kKoMIuieke Maple.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0CBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

VYenemnoe ocBoeHue Kypca «OCHOBBI POOOTOTEXHUKM» TpeOyeT OONbLIIONW CaMOCTOSTEIbHON PaboThI
cTyaeHTa. B mporpamme Kypca NmpHBeI€HO MUHHMMAIBHO HEOOXOIMMOE BpeMs Ui paboThl CTyJAeHTa
HaJl TEMOM.

CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHHE ¥ KOHCIIEKTHPOBAHNE PEKOMEHJOBaHHOW JIUTEPATYPhI;

— mpopaboTKy ydeOHOro marepuana (MO KOHCIIEKTaM JIEKLIMH, CEMHWHApOB, y4eOHOH W HaydyHOU
JTUTEpPaType);

— peleHne 3a1a4, IpeAaaraéMblX CTYJCHTaM Ha JICKIUAX U MPAKTUIECKUX 3aHATHSX;

— MOJTOTOBKY K KOHTPOJIBHBIM, CAMOCTOSITEIILHBIM Pa00TaM U TECTaM.

PykoBOACTBO M KOHTPOJIH 3a CAMOCTOSITENLHOW pPabOTOH CTyIEeHTa OCYIISCTBISETCS B pPe3yJIbTare
aHallu3a WMTOTOB KOHTPOJBHBIX, CAMOCTOSTENLHBIX PabOT W TECTOB, a TakKXKe WHAWBUIYATbHBIX
KOHCYJIbTaIuH.



[loka3zarenem BianeHUs MaTepUANOM CIYXXHT yMEHHE pemiarh 3aaadd. s popMupoBaHUS yMEHHS
INPUMEHATh TEOPETHYECKHE 3HAHHUS Ha MPAKTHUKE CTYIEHTYy HEOOXOIMMO PEelIaTh KaK MOXKHO OoJblie
3a/ad.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: Kocmuueckue rexnonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
kadeapa MEXaHUKH U TPOTIECCOB YIIPABICHUS
Kypc: 1
KBaJupuKaAnus: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocenHuit) - Dx3aMeH

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

PaszpatGoTunk: H.H. bonornuk, a-p ¢us.-mar. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.4 IpencrapnsieT myOIUYHO pe3yNbTaThl IpoeKTa (WIn
OTHENBHBIX €ro JTanoB) B (opMe OTYETOB, CTaTei,
BBICTYIUICHMH Ha HAyYHO-NIPAKTUYECKUX KOH(EepeHIusX,
ceMUHapax | T.II.

OIIK-3 CriocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHambLHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHMTEIHLHBIMHU
METOJaMH pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHUKE
CPaHULbl MPUMEHUMOCTH MOJyYaeMbIX PEIICHUN

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeI0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B U30paHHON MIPEIMETHOM 00IacTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YIBTATC U3YUCHUA TUCHUILIJIMHBI «OCHOBEI pO6OTOTeXHI/IKI/I)> O6y‘laIOH_II/II\/’IC$I JOJIKCH:

3HAThb:

¢ OCHOBbI KHHCMATUKU U JTUHAMHUKU CUCTCM MHOTI'UX TCJI; MCTOJAbI MATECMAaTUYCCKOI0 MOJACINPOBAHUSA

JUHaMHUKH pO6OTOTeXHI/I‘IeCKI/IX CUCTECM,

¢ OCHOBHBIC MCTOABI PCIICHHUA 3a1a4 YIIPABJICHUSA p060TaMI/I H OIITUMH3AIIMHU UX ILBI/I)KGHI/II\/’I.

yMeTh:

* MOJENMPOBAaTh KMHEMATHKY CHUCTEM TeJl C HCIOJIb30BAaHHEM MAaTpHIl MPeoOpa30BaHUN OIXHOPOIHBIX

KOOpAWHAT,

* COCTaBJIATh YPaBHEHMS AMHAMUKU pOOOTOB B pa3lINYHBIX (popmax;
*  HCIIONB30BAaTh MPHUHLMII HAUMEHBIIErO MPHUHYXIACHHA laycca A MOIEIMPOBAaHUS TUHAMHKH

po6oTOB;

* YYHUTBHIBAaTh IPU MOAEIHPOBAHUH YIIPYTYIO IOAATIMBOCTh 3BEHBEB POOOTOB U UX COWICHEHHIA;

*  paccuMTHIBaTh 3aKOHBI YINpaBiCHUS poOOTaMM, OOeCHeYMBAIOIIME WX MO3UIHOHHPOBAHHE B
3aJaHHON KOH(PUTypally WIH OTCICKUBAHUE 3aJaHHOTO JBM)KCHUS;

* pemarb 3aJaud ONTHMAJIBHOTO YHPAaBICHHA pPOOOTaMH IO KPUTEPUSIM OBICTPOACHUCTBHA U

MOTpeOICHUST DHEPT M.
BJIaJeTh:

* HaBBIKAMH OCBOCHHS 0OJIBIIOTO 00beMa HH(opMaIy;

. KyJIbTYpOH MaTeMaTHYECKOI0 MOJEIUpPOBaHMUS [IUHAMMUYECKUX IIPOLIECCOB B  CIOXHBIX
MEXaHMUYECKUX, DJIEKTPOMEXaHUYECKUX U MEXAaTPOHHBIX CHCTEMAX;

* HaBBbIKAMH pPEILUEHMs TUIOBBIX 3a/ay M 33734 IIOBBIILIEHHON TPYIHOCTHU TEOPETHUYECKOIrO IIIaHa C
HCIIOJIE30BAaHUEM METOIOB MOJAEIUPOBAHUSA M aHaIW3a JUHAMHYECKUX MPOLECCOB, YNPABICHUS U

OIITUMMU3ALINHU,

° HpaKTHKOﬁ HCCIICAOBaHUA U PCHICHUA TCOPCTUUCCKUX U TPUKITAIHBIX 3a/1a4.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

TCKYIJ_[I/Iﬁ KOHTPOJIb OCYHICCTBJIACTCA B (bopMe CaMOCTOATCIIbHBIX pa60T WM TECTOB B IIMCHMCEHHOI

(dhopme 1o KaxI0l TeMe.

PYKOBO):[CTBO U KOHTpPOJIb 3a CaMOCTOSITCIIEHON pa60T0171 CTyACHTA OCYHICCTBJIACTCA B PE3YJIbTATC
aHalin3a HTOIOB KOHTPOJIbHBIX, CaMOCTOATCIIbHBIX pa60T H TECTOB, a TaKXC HWHANBHUIYAJbHBIX

KOHCYJIbTaIuH.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

[MpomexxyrouHass arrectanusi mo auciuiuinHe «OCHOBBI POOOTOTEXHHMKW» IPOBOAUTCS B (opme
sKk3aMeHa (YCTHOTO) B JUQPepeHIIMPOBAHHOTO 3aueTa (YCTHOTO).

[IpumMepHbIe BapraHThI 3a/IaHui JUQPepEeHIIMPOBAHHOTO 3a4eTa:
BAPUAHT Ne 1

1. DnemeHTapHas TEOpHsl PEAYKTOPHBIX 3JIEKTPOIPHBONOB C JIBUTATENSMU IOCTOSIHHOTO TOKA.
DeKkTpoMexaHu4decKas CUCTeMa C OHOM CTEeTEeHbIO CBOOObI, €€ XapaKTePUCTUKU. DICKTPOMAarHUTHAs
U 3JIEKTPOMEXaHN4eCKast MOCTOSIHHBIE BPEMEHHU.

2. ®opMynMpoBKa OCHOBHBIX 3a/ad yNpPaBICHUS MAaHMUIYIAUOHHBIMH poOOTaMHU: 3aJadu
MO3ULIMOHUPOBAHUS, 3aJadydl OTCJICKUBAHHUS TPACKTOPHUH MAHMITYJISTOPA, 3aJadd  OTCIICKUBAHUS
TPAaeKTOpUU 00BEKTa MAHUITYJIMPOBAHMS, 3a/1a4 OTCIECKUBAHUS JBIKCHNS MaHUITYJISITOPA.

BAPUAHT Ne 2

1. OcHOBHBIE METOABI PeLICHHs 3aa4y no3unroHupoBanus. [IponopuronansHo-audQepeHInaIbHBINT
peryastop  (ITIJI-perynmsitop).  [IponopumoHansHO-UHTETpanbHO-AU(OEPEHIMANBHBIA  PETYISATOP
(ITN -perynsTop).

2. BoiBox ypaBHEHHS IUIOCKOTO BpalleHus ynpyroi Oanku (ynpyroil pyku MaHHITYJISATOpa) BOKPYT
HenoABMWKHOU ocu. MHTerpo-guddepenumnansuas u nuddepenuuanbias Gopmsl ypaBHeHus. Kpaesbie
yCIJIOBUSL.

BAPUAHT Ne 3

1. YnpasiieHue NO3MLMOHUPOBAHUEM U OTCIIEKHMBAHUEM [BMD)KEHUS IIPY IIOMOLIM YIPABJIECHUS C
«KOMITCHCUPYIOLIEi» 00paTHOM CBSI3bI0, MPUBOASIICH K TMHEAPU3ALUH YPABHEHUH JBUKCHUSL.

2. Maremarnyeckad  MOJEIb ~ MHOTO3BEHHOTO  JJIEKTPOMEXaHWYECKOTO  MAHUIYISITOpa ¢
JIEKTPOBUraTEISIMU IOCTOSIHHOIO TOKA. YPaBHEHMS JBU)KEHUSL.

BAPUAHT Ne 4

1. JloxkanpHas ONTHMH3ALMs JABW)KCHUH MAHUITYIATOPOB C KHHEMAaTHYECKOW H30BITOYHOCTBIO.
[IceBnooOparenre MaTpHi.

2. 3Bamava 00 ONTUMATBHOM TIO  OBICTPOACHCTBHIO  YHPABICHHHM  IO3MIMOHUPOBAHUEM
AJIEKTPOMEXaHUUECKOW CHCTEMBI C OJHOW CTENEHBbIO CBOOOJBI IPU OIPAaHUYCHHMSX, HaJaraeMbIX Ha
yIpaBisiollee HaNpsHKeHHE W TOK B IENMU SKOps dnekrpoaBurarens. CHHTE3a ONTHMAIIBHOTO
yIpaBJIeHHs] HA OCHOBE IPHHIIMIIA MAKCUMYyMa.

BAPUAHT Ne 5

1. CuHTE3 ONTHMAIBHOTO YIIPABJICHUS TO3UIIHOHUPOBAHUEM JIEKTPOMEXaHUUECKOM CHCTEMBI C OTHOU
CTEIEHBI0 CBOOO/IBI IO KOMIUIEKCHOMY KPUTEPHIO, YUUTHIBAIOIEMY OBICTPOJICHCTBHE M SHEPro3arparkl
(TerutoBBIe TOTEPH B OOMOTKE SKOPS DJICKTPOIBUTATEIIS).

2. MHOro3BeHHbIE MOOWJIFHBIE MEXaHH3MbI C BPALIATeIbHBIMH W IIOCTYNATECIbHBIMU IIAPHUPAMH.
dusnueckuii MEXaHM3M HX IEpEeMEIICHHs B CONPOTHBISIIOIIMXCSA cpenax. Kpasucrarmueckue u
JMHAMHYECKHE DPEKHUMBI JBWKEHHUs. MOOWIBHBIE CHUCTEMBl C TOABWKHBIMH BHYTPECHHUMH TelaMU
(BuOpamoHHbIE POOOTHI).

BAPUAHT Ne 6

1. OnTumaneHOE yNpaBiIeHUE MPSMOJIMHEHHBIM JBIKCHUEM MOOWIBHOTO MEXaHW3Ma C BHYTPEHHUM
TEJIOM M0 KPUTEPHI0O MAKCHMAIbHOW CpeAHEHl CKOpOCTM B Cpelax ¢ pas3uuyHbIMH 3aKOHAMHU
CONPOTHUBIICHHSI.

2. KBaszuontumanbHOE€ MO OBICTPOACHCTBHIO YNPAaBICHHE MHOTO3BEHHBIM 3JIEKTPOMEXaHHMYECKUM
MaHUITYJISTOPOM C PELYKTOPHBIMU IPUBOJAMH B IIapHUpPAX.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

DK3AMEHALIMOHHBIN BUJIET Ne 1



1. OcHOBHBIE TOHATHS KHHEMAaTUKH MHOTO3BEHHBIX MaHHITYJIATOpOB. OOOOIICHHBIE KOOPIMHATHI
MaHUITYJSTOpa (BHYTPEHHUE KOOPAWHATHI) U O0OOIIEHHBIE KOOPAMHATHI 00BEKTa MaHUIIYJUPOBAHUS
(BHewHME koopauHaTel). OCHOBHOE ypaBHEHME KMHEMAaTUKU MHOIO3BEHHOIO MaHMIyssTopa. Ilpsmas
u oOpaTHas 3aJa4ll KHHEMAaTHKH MaHUIYJITOPOB. IIoHsATHE 0 KHHEMAaTHYECKOH U30BITOUHOCTH.

2. llpuanun nHauMensiiero mnpunyxiaenus (I'aycca). Ero QopmynnpoBka W J0Ka3aTesibCTBO.
[TpumeneHue A MOJETUPOBAHUS AMHAMHUKHA POOOTOTEXHUYECKHX CUCTEM.

DK3AMEHALIMOHHBIN BUJIET Ne 2

1. Onucanne KMHEMAaTHKH a0COIIOTHO TBEPAOTO TEjla ¢ HENOABM)KHOW TOYKOM B TEPMHUHAX MAaTPHILIBI
MIOBOPOTA, ONPEACIISAIONICH MONIOKEHUE Tella 10 OTHOIIEHHIO K 0a30BOil cucTeMe KOOpAMHAT, yCIOBHO
MPUHATON 32 HEMOABIMKHYI0. KocoCMMMETpHUYECKUI TEH30p YITIOBOM CKOpOCTH. YpaBHeHHe [lyaccoHa.
2. BoiBox ypaBHEHHS IUIOCKOTO BpalleHus ynpyroi Oanku (yHnpyroil pyku MaHHITYJISATOpa) BOKpYT
HenoABIWKHOU ocu. MHTerpo-guddepenumnansuas u nuddepenuuansias Gopmel ypaBHeHus. Kpaesbie
yCIJIOBUSL.

AK3AMEHAIIMOHHBIN BUJIET Ne 3

1. Marpuibl OTHOPOIHBIX MPeoOpa3oBaHuil KOOpAUHAT. X HCIOMh30BaHUE JIJISI OMUCAHHS CIOKHOTO
JIBIDKCHHUST aOCOJIFOTHO TBEPIOTO Tejla M CHCTEM TBEpIbIX Tei. [IpuMeHeHHe B 3ajadax MEXaHWKU
po6oTOB.

2. Paszmuusbie (QOpMBI BBIpaXCHHS JJI1 KHHETHMUYCCKOW OJHEPrUM aOCONIOTHO TBEPAOro Teiaa ¢
HETIO/IBM)KHON TOYKOHM M B CIIydae MPOM3BOJILHOTO JBM)KEHHS (B TEPMHUHAX BEKTOpPA YIJIOBOW CKOPOCTH,
TEH30pa YIIOBOW CKOPOCTH M MATPUI] OJHOPOIHBIX MPeoOpa3oBaHui KOOpAWHAT). TeH30pbI UHEPIUH,
CBSI3aHHBIC C PA3THUYHBIME (HOPMAMU BBIPAKECHHUN JIJIsI KHHETUYESCKOW SHEPTHH.

DK3AMEHAILIMOHHBIN BUJIET Ne 4

1. Pemienue 3agadu O TUIOCKOM IOBOPOTE yHpyrod Oanku (ynpyroil pykd MaHHIYJISATOpPA) BOKPYT
HEIOABWKHOW OCH IOJ AECHCTBUEM YIPaBJIAIOLIEIO MOMEHTa CWJI, NPUWIOKEHHOIO K OCH BpallleHUS.
Merton I'punbepra.

2. BeIBOX BBIpa)KeHMs JUIsl MaTpHIBI MOBOPOTa TBEPAOIO Tela BOKPYT MPOU3BOJIBHON HEMOABMXHOMN
ocu. Teopema Ditnepa 0 KOHEYHOM TOBOPOTE TBEPJOTO T€Ia OTHOCUTEIHHO HETIOIBUKHOM TOUKH.

AK3AMEHAIIMOHHBIN BUJIET Ne 5

1. BeiBom ¢opMynbl uis MPOM3BOAHOTO TEH30pa BTOporo pasra. CBs3b MeXIy aOCOTIOTHOH
(OTHOCUTENIFHO HEMOABMKHOM CHCTEMBI OTCYETAa) U OTHOCUTEIHHON (OTHOCHUTENBHO BpaLIaroIleics
CUCTEMBl OTCUETa) IIPOU3BOJHBIMU. BBIBOI NTUHAMUYECKOTO YpaBHEHUs Oiiepa Ajs TBEPAOIO Teja C
HENOABMKHOW TOUYKOM HA OCHOBE 3TOH (POPMYJIBL.

2. MexaHnuueckue cBs3M, UX Kiaccuukauusa. [OIOHOMHbIE M HETOJIOHOMHBIE CBS3U. llpuHIMI
0CBOOOX/IEHHUS OT CBA3eH. AKTHBHbBIC CHJIBI M CHJIBI peakuuu. BBIBOI KMHEMAaTHUECKUX ypaBHEHHH
JIBIDKEHMS  KOJIECHOM Tapsl IPH  YCIOBHHM  HENPOCKAIb3bIBAaHHA  Koiiec.  JlOKa3aTenbCTBO
HETr0JIOHOMHOCTH CBSI3H, OILIPEJEIIIEMON YCIOBUEM HENIPOCKAJIb3bIBAaHUS KOJIEC.

DK3AMEHAILIMOHHBIN BUJIET Ne 6

1. IlocraHOBKa 3aja4y yHpaBiICHHs MTOBOPOTOM YNpyroi Oaiku (pyKH MaHUITYJISATOpa) Ha 3aJaHHBIN
YToJ ¢ TalleHueM €ro KoJieOaHWid ¢ OMOIIBI0 MOMEHTa, OTPAaHWYEHHOTO 110 a0CONIOTHOM BEIHMYUHE.
[TocTpoeHue ympaBineHHs, TacsAIlero IIABHYI0 MOAY YyHpyrux koineOanuil. OleHKa OCTaTOYHBIX
KoJieOaHuii.

2. BoBox ypaBHEHMH JBIKCHHS MEXaHWYECKOW CHUCTEMBI C HJCATbHBIMU CBA3SIMH HCXOIS U3
NpUHIMIIA HanMeHbliero npuHyxaenus (Iaycca). Cesa3p npuHnumna [aycca ¢ ypaBHeHusamu Jlarpamxa
MEPBOTO poja (C MHOKHUTEIISIMHU).

Kpurepun onennBanus
OIIEHKA «OTJINYHO (10)» BBICTABIISIETCS CTYNIEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, DIIYOOKHWE 3HaHUS Y4YeOHOH NporpaMMbl AWCLUIUIMHBL TPU  OTBETE
9K3aMEHAIIMOHHOTO OwyieTa M OTBETe Ha BONPOCHI IO IMPOrpaMMe IUCLUIUIMHBI, a TaKkKe II0
pe3ynbTaraM KOHTPOJIBHBIX, CAMOCTOSITENILHBIX PadOT U TECTOB;



olleHKa «OoTIHYHO (9)» BBICTABISIETCS CTYIACHTY, IMOKA3aBIIEMYy CHUCTEMaTH3MpPOBAaHHBIC, TIIyOOKHE
3HaHMS yYeOHOW MPOTpPaMMBI JHUCIUILIMHBI TPU OTBETE AK3aMEHAIIMOHHOTO OwWieTa W OTBETE Ha
BOTIPOCHI 0 MPOTpaMMe AWUCHUILTUHBI, a TakKe MO pe3yibTaTaM KOHTPOIBHBIX, CaMOCTOSTEILHBIX
paboT U TECTOB;

OLICHKA «OTAMYHO (8)» BBICTABISIETCS CTYAEHTY, IOKa3aBIIEMYy CHCTEMAaTH3HMPOBAaHHbIC, 3HAHMA
y4eOHON IporpaMMbl TUCLUILTUHBI IPU OTBETE 3K3aMEHALMOHHOTO OHMJIETa M OTBETE Ha BOMPOCHI IO
IporpaMme JUCIUIIIMHBL, a TAKXKe 110 pe3ylbTaTaM KOHTPOJIBbHBIX, CAMOCTOSITENIBHBIX Pa0OT U TECTOB;

oLleHKa «xopoulo (7)» BBICTaBIAETCS CTYACHTY IO pe3ysbTaraM KOHTPOJIBHBIX, CaMOCTOSTEIbHBIX
paboT M TecToB, €ClM OH TBEPAO 3HACT Marepuajl SK3aMEHALMOHHOrO OwWiera, IrpaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh II0JTy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIYCKaeT B OTBETE
WJIM B PELIEHUH 3a/1a4 HEKOTOPHIE HETOUHOCTH;

OLIEHKa «Xopoulo (6)» BBICTABJIAETCS CTYAEHTY IO pe3yJbTaraM KOHTPOJIBHBIX, CaMOCTOSTEIbHBIX
paboT U TECTOB, €ClM OH 3HACT MaTephasl HK3aMEHAIIMOHHOTrO OmieTa, IO CYIIECTBY H3JIaraeT ero,
yMeeT IPUMEHSTH [10JyUCHHbIE 3HAHUS Ha NIPaKTUKE, HO JAOIyCKAaeT B OTBETE MHOI'O HETOYHOCTEH;

ONCHKa «XOpoIIo (5)» BBICTABJIACTCA CTYACHTY IIO PE3YyJIbTaTaM KOHTPOJIbHBIX, CAMOCTOATCIIbHBIX
pa60T " TCCTOB, €CJIM OH 3HACT MaTcpuajl 3K3aMCHAIITMUOHHOTO 6I/IJ'IeTa, usjaraet €ro, ymeeT IIpuMCEHATH
MOJIYYCHHBIC 3HAHUS HA MMPAKTUKE, HC JOITYCKACT B OTBCTC pr6BIX ()H_II/I6OK;

OLICHKA «YIOBJETBOPUTEIBbHO (4)» BBICTABIACTCS CTYAGHTY 1O pe3yJbraTaM KOHTPOJbHBIX,
CaMOCTOSATENIBHBIX Pa0OT M TECTOB, a TAaKXKe, €CIM BO BpPEeMs OTBETa SK3aMEHAIMOHHOTO Omiera OH
nokasayl (parMeHTapHbIH, XapakTep 3HAHHUM, HEIOCTATOYHO NpaBWIbHBIE (HOPMYIHPOBKH 0a30BBIX
MOHSATHH, HO IIPU 3TOM OH BJIaJIe€T OCHOBHBIMH pa3/iellaMHi Y4eOHOM MporpaMMbl, HEOOXOIUMBIMU IS
JaybHeiero ooyueHus;

OLICHKA «YyHOBJIETBOPUTENHHO (3)» BBICTABISAETCS CTYACHTY 10 pe3ylbTaTaM KOHTPOJbHBIX,
CaMOCTOATENBHBIX paboT U TECTOB, a TAaKXKe, €CJIM BO BPEMsl OTBETa K3aMEHAI[MOHHOTO OuiieTa OH
MOKa3aJd Pa3pO3HEHHbIM XapakTep 3HAHWH, HEIOCTAaTOYHO INpaBHIIbHBIE (OPMYIMPOBKH 0a30BBIX
MOHATUH, HapyLIEHUE JIOTHYECKOH MOCIEI0BATEIbHOCTH B U3JIOKEHUU MPOTPaMMHOTO Marepuaia, HO
IpU O3TOM OH BIAJEET OCHOBHBIMM pa3feiaMd y4eOHOW MporpamMMbl, HEOOXOIMMBIMH IS
JaypHedmero o0yyeHHss U MOXET MPHUMEHSTH IOJIydYeHHbIE 3HaHWA 1O 00paslly B CTaHAAPTHOM
CUTYyalluy;

OIIEHKa «HEYIOBJIETBOPUTENHHO (2-1)» BBICTABNSAETCS CTYACHTY IO pE3ylbTaTaM KOHTPOJbHBIX,
CaMOCTOATENBHBIX paboOT U TECTOB, a TaKXXe, €CIM BO BpPEeMsl OTBETa JK3aMEHAI[MOHHOIO OWiieTa, OH
MOKa3aj, YTO He 3HaeT OOJbIIeil 4acTH OCHOBHOIO COAEpKaHUS Yy4eOHOH MporpamMMbl JAWCIMIUIMHBI,
Jormyckaer rpyOble omuOKd B (HOpPMYNTHPOBKAX OCHOBHBIX IOHSITHHA IUCHMIUIMHBI U HE YMEeT
UCTIONIb30BaTh MOTyYEHHbIE 3HAHNUS IPU PEIICHUU TUIIOBBIX MPAKTUYECKUX 3a/1a4.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

HuddepenuupoBanHblii 3a4eT MO IUCHUIIMHE «OCHOBBI POOOTOTEXHUKH» MPOBOAUTCS MO HUTOraM
TEKyIleH YCIIEBAEMOCTH: 110 pe3ysIbTaTaM TECTOB 10 KaKJOH TeMe.

[Ipu npoBeneHun ycTHOro sk3ameHa oOydaromemycs mnpepoctasisercss 60 MUHYT Ha HOATOTOBKY.
Ompoc ofyuatomerocs 1o OujeTy Ha YCTHOM OJK3aMEHE HE JODKEH IPEBBbIIATh JIBYX
ACTPOHOMMUYECKHX YacOB.

Bo Bpemsi mpoBeneHHMs 53K3aMeHa MpU IOJATOTOBKE OTBETOB HA OWJIETHI, OOydaromuecss MOryT
MOJIb30BATECSl MPOTPAMMOM  TUCHMIUIMHBI, KOHCIEKTAMH JICKIUI, CEMHUHApOB M JI000H Ipyroi
JINTEPATYPOM.

Bo BpeMs mpoBemeHus 3K3aMeHa NpHU OTBETE OOydaIOLIErocs Ha BOIPOCH MO OWJIETy WM IO
IporpaMme AUCIMIUIMHBI OH HE MOXKET IOJIb30BAaThCS KOHCIIEKTaMHU JIEKIIMH U CEMHHApOB U JIHOOOM
IpyToil INTEPATYpPOU.



