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: BBenenne B poOOTOTEXHUKY
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) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuuu: 60 gac.
cemuHapsl: 0 yac.
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 oOcyxeHa Ha 3aceqaHnnuy Kadenpbl MEXaHWKH U IpoueccoB ynpasienus 26.05.2023



AHHOTANMA

Kypc «BBenenne B poOOTOTEXHUKY» UYUTAE€TCAd B IIEPBOM K BTOPOM CEMECTpPax CTYACHTAM MarucTpaTypbl
M®THU, obyuarommmcsi Ha Kadeape MEXaHWKH W TPOILECCOB yNpasieHus, Oazupyromieiics B MHcTUTyTE
npobnem mexanuku uMm. A.}O. Mmmmackoro Poccuiickoil akagemun Hayk. Llens kypca — opmupoBanue y
CTYAEHTOB HPEACTABICHUS O POOOTOTEXHHUKE KaK O MPUKJIAJHON HAyYHOH AMCHMIUIMHE, XapaKTepu3yromencs
CBOMMHU 0a30BbIMM NOHATHSMH, 33JadaMd W MeTojaMu uccienoBaHus. OCHOBHOE BHHMMAaHHE YIENSAETCS
MEXaHHKe POOOTOTEXHHYECKUX CHCTEM M MpobieMaM yHpaBleHHs UX ABWXKEHHEM. B mporecce m3ydeHus
Kypca CTYIEHTHI OCBOSIT COBPEMEHHBIE METO/IbI KUHEMAaTHYEeCKOTO aHaJIM3a CUCTEM TBEPABIX Tell, CBA3aHHBIX
LIApHUPAaMU  Pa3JIMYHbIX THUIIOB, METOJAbl MAaTEMAaTHYECKOIO MOJEIMPOBAHUS JUHAMUKHU TaKUX CUCTEM,
pacmupar ¥ yniyOsT QyHIaMEHTalbHbIE 3HAHHUS 110 MEXaHUKE CHCTEM CO CBA3aMH (TOJOHOMHBIMH H
HErOJIOHOMHBIMM), IIO3HAKOMATCS C OCHOBHBIMM 3aJjadaMM  YIPaBICHHUS MaHUIYJIALUOHHBIMH U
JIOKOMOIIMOHHBIMU (MOOMJIBHBIMH) pOoOOTaMH M METOAAMH HMX PEIICHUS. 3HAYMTEIbHOE BHUMaHUE OyneT
YAETIEHO METOaM ONTUMAJIbHOTO YIPABIEHHUS POOOTOTEXHMUECKUMH CHCTEMaMH.

Jis yCHemHoro yCBOGHHMS HpOrpaMMbl Kypca CTYIACHTY HEOOXOIMMO HMeETh 0a30Bble 3HAHUS MO 0OLIei
¢du3mKe, MaTeMaTHUECKOMY aHanu3y, A epeHInanbHbIM YPaBHEHUAM, TEOPETUIECKON MEXaHUKe, OCHOBAM
TEOpUH YIPAaBJICHHUS W ONTUMH3ALMU. JJaHHOMY Kypcy MpelliecTByeT M3ydeHHue AucUuIUIH «Bpenenue B
TEOPUIO YNPaBJIECHUS», «YCTOMYUBOCTh MEXaHMUYECKUX CHCTEM» U «YIIpaBJIEHUE M ONTUMM3ALUI», KOTOPbIE
MPEenojaloTcsl Ha Kadeape MEeXaHWKH W IMPOLECCOB YIPABICHUS CTylAeHTaM OakanaBpuara. B pesymbrare
o0yueHMs AUCLMIUIMHE «BBeneHne B poOOTOTEXHUKY» CTYAEHTHI OyayT yMEThb MOJEIHPOBaTh KWHEMAaTHUKY
CHCTEM TeJl C MCIOJIb30BaHUEM MaTpHUIl MPeoOpa3oBaHU OJHOPOAHBIX KOOPAWHAT; COCTABISATH YPaBHEHUS
JMHAMHMKH pOOOTOB B Pa3IMYHbIX (JOpMax; UCIOIH30BaTh MPHUHIMII HAUMEHBIIEr0 IpUuHYKAeHus ['aycca s
MOJEJIMPOBaHMs AMHAMUKUA POOOTOB; YUWTHIBATh IPU MOJAEIMPOBAHWHU YNPYTYI0 NOAATIMBOCTD 3BEHBEB
poOOTOB M UX COWICHEHHWIl; pacCUMTHIBaTh 3aKOHBI YIPaBICHUS poOoTamH, obOecneyuBarolue UuX
MO3UIMOHUPOBAHUE B 33JaHHON KOH(UTIypauuu WM OTCIECKWBAaHHE 3aJaHHOTO ABIDKCHHS;, pellarh 3aJadu
ONTHMAJILHOTO YIpaBICHUs poOOTaMM IO KPUTEPHUSIM ObICTpOAeHCTBUS U noTpedneHns sHeprun. CTyIeHTHl,
YCHEIIHO YCBOMBIIKE KypC, OyOyT MMETh BO3MOXKHOCTH CaMOCTOSTEIBHO OCBAaWBaTh HOBBIE INPEIMETHBIC
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
- OCBOCHHE CTYAEHTAaMH COBPEMEHHBIX METON0B KMHEMAaTHUUYECKOI'O aHaju3a CUCTEM TBEPIBIX Tell,
CBSI3aHHBIX IIAPHUPAMH PA3IUYHBIX TUIIOB, METOJOB MAaTe€MaTH4e€CKOrO0 MOJACIHPOBAHUS TUHAMHKH
TaKHUX CUCTEM;
- pacmmpeHue U yroyOneHue (QyHIAMEHTAIbHBIX 3HAHUM 110 MEXaHHUKE CHCTEM CO CBS3aMU
(rOJIOHOMHBIMHU ¥ HETOJIOHOMHBIMH);
- O3HAaKOMJIGHHUE CTYAEHTOB C OCHOBHBIMH 33Ja4aM{ YIIPaBJIEHUs MaHUIYJISLUOHHBIMU U
JIOKOMOIIMOHHBIMU (MOOMJIBHBIMH) POOOTaMH M METOJAMH HX PELICHHS, METOJAMH ONTUMAJILHOTO
ynpaBieHHs: pOOOTOTEXHUYECKHMHU CHCTEMaMH.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2.4 TpencrapnsieT myOIUYHO pe3yNbTaThl IpoeKTa (WIn
VK-2 CriocobeH ynpaBiisiTh IPOSKTOM Ha BCEX |OTACNBHBIX €ro JTanoB) B (opme oOT4eToB, crarei,
dTarax ero peaau3auu BBICTYIUICHMH Ha HAyYHO-NIPAKTUYECKUX KOH(EepeHIusX,
ceMUHapax | T.II.

OIIK-3 CniocoOeH BRIOMpATh U (HITH) OIIK-3.3 Brnageer aHaTUTUYECKUMHU U BBIYACITUTEIEHBIMHU
pa3pabarbIBaTh MOAXO/bI K PEIICHUIO TUMIOBBIX |METOJAMH PELICHHS, TIOHUMAET W yYUTHIBACT Ha MPAKTHUKE
¥ HOBBIX 33724 B 00JIaCTH MPO(EeCCUOHANBHON  |TpaHUIIBI TPUMEHHUMOCTHU MOTy9YaeMbIX PEeIICHUN
NeSITeTbHOCTH, YYUTBIBasi OCOOCHHOCTH U
OTPaHUYCHUS PA3TMYHBIX METOOB PEIICHUS




[K-3 Cnocoben nmpodeccuonanbuo padorars ¢ |[IK-3.1 [lonumMaer mnpuHOMIBL pabOThl HCHOIB3YEMOTO
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM 00opynoBaHUs (crierMan3upOBaHHBIX MaKEeTOB
obopynoBanreM (MpruOOpaMH U yCTAHOBKAMH, | [TPUKIIAJIHBIX IPOTPaMM)

CIIeATN3NPOBAHHBIMH TAKETAaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI

3HATh:
- OCHOBBI KHHEMAaTHK{ U JTUHAMUKU CHCTEM MHOTHX TEJ; METOJbl MaTeMaTHYECKOTO MOJCINPOBAHUS
JAMHAMHUKH POOOTOTEXHHYECKUX CHCTEM;
- OCHOBHBIC METO/IbI PEIICHHS 33/1a9 YIIPABJICHHUsI pOOOTaMU M ONTHMHU3AIMN MX JIBUYKCHHM.

YMETh:
- MOJICJIMPOBATh KMHEMATUKYy CHCTEM Tell C MCIOJIB30BaHMEM MAaTPHILl NPeoOpa3oBaHUN OIHOPOIHBIX
KOOp/IMHAT;
- COCTaBJIATh yPaBHEHHUS JUHAMUKU POOOTOB B Pa3IMYHBIX (hOopMax;
- HCIOJNB30BaTh MNPUHIMI HAMMEHBIIETO MpHUHYXIeHHs [aycca UIs MOISTUPOBAaHUS JWHAMUKU
po6oTOB;
- YYUTHIBATh [IPU MOJIEIMPOBAHUH YIIPYTYIO MOAATINBOCTD 3BEHBEB POOOTOB M MX COUICHEHUH;
- PacCYMTHIBAThH 3aKOHBI YIPABICHUS pOOOTaMH, 00ECIIEUNBAIOIINE UX MTO3UIIMOHUPOBAHNE B 33 JaHHOI
KOH(UTYpaluy WIH OTCIISKUBAHKE 3aJaHHOTO JIBHKCHUS,
- pemarh 3aJa4d ONTUMAJBHOTO YIPABICHHUS POOOTaMH N0 KpPUTEPUSM OBICTPOACHCTBUS U
NOTPEOICHUS SHEPTUH.

BIIAJICTh!

- HaBbIKAMH OCBOEHUS 00IBIIOT0 00beMa HHPOPMAIINY;

- KyJBTYPO# MareMaTH4eCcKoro MOACITHPOBAHHS JUHAMHYESCKHX IPOIECCOB B CIOKHBIX MEXaHUYECKHX,
AJIEKTPOMEXaHUUECKHX U MEXaTPOHHBIX CUCTEMAX;

- HaBBIKAMH pEIICHHs THUIOBBIX 33134 W 3aJa4 IMOBBIIICHHON TPYIHOCTH TEOPETUYECKOTO IUIaHa C
UCIIOJIb30BaHMEM METOJOB MOJICIMPOBAHUS M aHalM3a IMHAMUYECKHX IIPOIIECCOB, YIPABICHHUS WU
ONITHMU3AIIH;

- IPaKTUKOM MCCIICIOBAHUS U PEILICHUS TEOPETUYECKUX U IPUKJIAJHBIX 33/1a4.

4. Conep:xanue TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| Kunemaruka MaHMIYJISIIMOHHbBIX 10 5
po6oTOB.
) JuHaMuKa MaHUITYJISIIUOHHBIX POOOTOB ¢ 10 5
a0COJIOTHO JKECTKHMU 3BEHbSIMHU.
3 JluHaMMKa MaHUITYJSIIMOHHBIX POOOTOB € 10 5
YOPYTUMH 3JIEMEHTAMH.
4 OcHOBHBIE ~ NPUHLUMIIBI M 3aJa4d 10 10
yIpaBJieHUs: poOOTaMH.
OnTumanbHoe yIpaBlIeHue
5 JJIIEKTPOMEXAHUYECKUMU 10 10
MaHUMYJSAHOHHBIMUA POOOTaMH.
MoOunpHbIE POOOTHI, MEPEMEIIAOIINECs
6 B CONPOTUBIIIOIIUXCSA Cpelax 3a CcHer 10 10
W3MEHEHHUS KOH(QUTYpaluuu W JBUKCHUS
BHYTPEHHUX Tell.




Nroro yacos 60 45
[TonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)

1. Kunemaruka MaHUTTYJISIIMOHHBIX POOOTOB.

OCHOBHbBIE TOHATHS KHHEMAaTUKd MHOTO3BEHHBIX MaHHIYISATOpOB. OOOONICHHBIE KOOPIMHATHI
MaHUIYJSTOpa (BHYTPEHHUE KOOPAMHATH) U 000OIIECHHBIE KOOPAUHATH O0BEKTa MAHUITYTUPOBAHUS
(BHewHMEe KkoopAuHaThel). OCHOBHOE YpaBHEHHE KHHEMATUKU MHOTIO3BEHHOI'O MAHUIIYJIATOpA.
[Ipsimass u oOpaTHas 3amaud KUHEMAaTWKH MaHUOYIATOpoB. [loHsATHE O KHHEMaTW4ecKoi
N30BITOYHOCTH.

Onucanrne KMHEMAaTHKH aOCOJIOTHO TBEPIAOrO Tela C HEMOIBMKHON TOYKOM B TEPMHUHAX MaTPHULIBI
MIOBOPOTA, ONpPENEINAIONIEeH IOJIOKEHHE Tela IO OTHOUICHHIO K 0a30BOH CHCTEeMe KOOp/AMHAT,
YCJIOBHO HPUHSTOH 32 HEMOABIXKHYI0. KococHMMeETprUYeCcKuil TeH30p YITIOBOM CKOPOCTH.

VYpaBuenue I[lyaccona. [IuddepeHnupoBanre TeH30pa BTOPOTO paHTa B IOJBWIKHON CHUCTEME
koopauHat. OnucaHne KUHEMAaTHKH IPOM3BOJIBHOTO IBMXKEHHUS aOCONIIOTHO TBEPAOTO Teja HpHU
MOMOIIHN 4X4-MaTpull TpeoOpa30BaHUN OTHOPOAHBIX KOOPMHAT.

Omnucanne KHHEMaTUKU CUCTEMBI CBS3aHHBIX TEJ B TEPMHHAX MaTPHUIl TPeoOpa3oBaHUN OHOPOAHBIX
koopauHart. [Ipuioxkenns k 3agayaMm poOOTOTEXHUKH.

2. I[I/IHaMI/IKa MaHUITYJIAIUOHHBIX p060TOB ¢ a0COIIOTHO JKECTKUMH 3BEHBLSIMU.

Mexanndeckue CBsA3H, UX KJ'IaCCI/I(l)I/IKaLII/IH. T'onoHOMHBIC 1 HETOJIOHOMHEIC MEXaHHYCCKUE CUCTEMBI.

AKTHBHBIE CHIIBI U CHJIBI peakuud. YpaBHeHus Hriorona-Ditnepa. YpaBHenus Jlarpamxa mnepBoro u
BTOPOTO poja. YpaBHeHUs Amnrmens u Mampku. BeipaskeHus! i1 KHHETHYECKOW YHEPTUM aOCOIIOTHO
TBEPAOTO TeJla, OTBEYAIOLINE PA3IMYHBIM CIOCO0aM ONHCAaHMS €r0 KHHEMAaTHKH.

Paznuunblie GopMBI TEH30pa HHEPLUH TBEPAOTO Tena. CBA3b MEXy HUMH.
Kpurepuii BO3MOXKHOCTH CUMMETPUYIHON 3%3-MaTpHIbl OBITH TEH30pOM HHEPLUH TBEPAOTO Tela.

DopMyIMpPOBKa U J0KA3aTeNbCTBO PUHLIMIIA HAUMEHbBIIETO NPUHYXIeHUs. Ero nucnons3oBanue ais
MOJZIETIMPOBAHUS JMHAMUKN MEXaHUYECKUX CHCTEM CO CBSI3SAMU.

CBs13b IPUHLIUIIA HAMMEHBIIETO MPUHYKACHUS ¢ ypaBHeHHUsIMU JlarpaHka mepBoro posa.
[lpumMeHeHHe TPHHOUIIA HAUMEHBIIET0 TPUHYKICHUS Ui MOJACIHPOBAHHS  JTUHAMHUKHU
POOOTOTEXHUYECKHIX CHCTEM.

DneMeHTapHast TEOPHs. PEILYKTOPHBIX AIEKTPOIPUBOIOB C JBUIATEISIMHU [TOCTOSIHHOTO TOKA.
DIIeKTpOMEXaHNYECKast CHCTEMa C OJJHOM CTEIEHbI0 CBOOOIbI, €€ XapaKTEPUCTHKH.
DNeKTpOMarHUTHAs ¥ JIEKTPOMEXaHUUECKasl TIOCTOSTHHBIE BPEMEHH.

VpaBHEHHUS! IBMIKCHUSI MHOTO3BEHHOTO MAHUITYJIATOPA C 3JIEKTPOIIPUBOIAMH.

3. JIluHaMuKa MaHUITYJISIIHOHHBIX POOOTOB C YIIPYTUMH JIEMEHTaMH.

BBIBOIl COOTHOIIGHUS ISl MOMEHTA CHJI YHPYTOCTH OTHOCHTEIIFHO OCH, MPOXOJSINEH uepe3 LEeHTP
MONIEPEYHOT0 CEUEHMs CTEp)KHS MEPIEHAUKYISIPHO IUIOCKOCTH u3ruba (OCHOBHOE YypaBHEHHE
3IIEMEHTApHON TEOpUHU U3rnba Oankw).

VYciaoBus MPUMEHUMOCTH 3JIEMEHTApHOW Teopuu m3ruba Oanku. BrIBoI BBIpaKeHHS IS YHPYTOM
MOTEHIMAIBHON SHEPrUU M30THYTOTO CTEpKHsS. BBIBOI ypaBHEHMH BpallleHUsl YIPYroro CTEpKHS
OTHOCHUTEJIBHO HETIOJBIKHON OCH TOJ ACHCTBHEM YIPABISIOIIEI0O MOMEHTA, PUJIOKEHHOTO K ITOH
ocu. MaTHTpoaudepennuanbaas u auddepernuansaas GopmMa ypaBHEHUN TBUKECHUS, CBA3b MEKIY
Humu. Kpaesbie ycnoBusi.

[TocTtaHOBKa M pelICHHE 337a4u YIPABJICHUsS] IIOBOPOTOM YNPYIOro CTEPKHS (PyKH MaHUITYJISTOpa)
Ha 33JaHHBI YrOJl C TalleHHEM ero KojieOaHWil C IOMOIIBI0 MOMEHTa, OTPAaHHYSHHOTO II0
a0COIOTHOM BEJTMYHHE.




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

3ajaua MO3WIMOHUPOBAHMA. 3ajada OTCJICKMBAHHUS TPACKTOPUM  MaHUMyIsATOpa. 3ajgada
OTCIIC)KUBAHUS TPAEKTOPUM OOBEKTa MAHUIYJUPOBaHMS. 3ajada OTCICKUBAHUS JBIKCHUS
MaHUIyJsTOpa. OCHOBHBIE METO/IBI PEILICHHS 3a/1a4H MTO3ULIHOHUPOBAHHUS.
[Iponopuuonansuo-guddepenuuansabiii peryastop (I11-perymsarop).
[IponopuuonansHO-uHTErpansHO- AU Pepenunansubliil peryastop (IIMI-perynstop).

VYnpagieHre MO3UIMOHUPOBAHMEM W OTCJICKMBAHUEM JIBHKCHUS IPHU IOMOIIM YIPAaBICHUS C
«KOMITEHCHUPYIOIIEi» 00paTHOMN CBSI3bI0, MPUBOSIIECH K TUHEAPU3AIUY YPAaBHEHUH JTBU)KCHUSL.
JlokanpHasg oNTUMM3AaLUS JABWXKEHUM MaHHIYIATOPOB C KHHEMAaTHYeCKOW H30BITOUYHOCTBIO.
[IceBnooOparenre MaTpHi.

5. OnTuManasHOE YHOpPaBJICHUC IJICKTPOMCXAHUYICCKUMU MAHUITYJIAIIMOHHBIMU pO6OTaMI/I.

3amaya ONTHUMM3ALMKM TPAGKTOPUM JBIKEHHMS (ABYyXTOYEHHAs 3ajada). 3ajada OINTHMAIbHOTO
YIOpaBJiICHUSl ABM)KEHHUEM BIOJIb 33JaHHOW TpaeKkropu. OnTuMmu3anus 1o ObICTPOACUCTBUIO U
JHepro3arparam.

Cuntes ONTHUMAJIEHOTO o OBICTpOAECICTBHIO yIpaBICHUS MO3UIIHOHUPOBAHUEM
ANEKTPOMEXaHNYECKON CHCTEMBI C OJJHOM CTENEHbIO CBOOOBI NPU OTPAHUYEHHSX HA YIpaBIAIOIIEe
HaNpsOKCHUE U TOK B 0OMOTKE SIKOPSI SIEKTPOABUTaTEIs.

CuHTe3 ONTUMAJIbHOIO YIPABICHUS O3ULIUOHUPOBAHUEM 3JIEKTPOMEXAHUYECKON CUCTEMBI C OAHOM
CTETIEHBIO CBOOOABI IO KOMIUIEKCHOMY KPHUTEPHIO, YUMTHIBAIOLIEMY OBbICTpOAEHCTBUE H
SHEpro3arparsbl.

KBasuonTumanbHOE yNpaBIEHHE MHOIO3BEHHBIM 3JIEKTPOMEXAHWYECKUM MAHUIYJIATOPOM C
PELYKTOPHBIMH IIPUBOJIAMH B LIAPHUPAX.

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

MHoOro3BeHHbIe MOOMIILHBIE MEXaHHM3MBI C BpalaTelIbHBIMH W TOCTYNATCIbHBIMU I[IApHUPAMHU.
Ousnyecknii MEXaHU3M UX TIEPEMEIICHUS B COMMPOTUBIISIONIUXCS CpeIax.

KBazucrarnueckue u TUHAMUYECKUE PEKUMBI IBUKCHUS.

0O030p MOCTaHOBOK 33J1a4 ONTUMAIBHOTO YIPaBICHUS U PE3YJIbTATOB UX pelieHus (TI0 MyOIuKaIusm
MOCTICAHUX JIET).

OnTumanbHOE yIpaBlieHUE MPSIMOIHHEHHBIM JBMKCHHEM MOOMIBHOTO MEXaHU3Ma C OTHUM U JBYMS
BHYTPEHHHMH TEJIaMU TI0 KPUTEPHIO MAaKCHMAJIBHOW CpelHEH CKOPOCTH B Cpelax C pa3IUYHBIMU
3aKOHAMU COTIPOTUBIICHUS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

Heob6xoaumoe o0opynoBaHue Ul JIeKLUil: yueOHas ayUTOpHs, IEPCOHAIbHBIE KOMIIBIOTEPHI U
MyJIBTUMETUIHOE 000pyI0BaHuE (IPOEKTOP, UHTEPAKTUBHAS JIOCKA).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Manumynsiunonssie po6oTsl. JluHamuka, ynpasienue, ontumuzanus [ Teker]/®. JI. Yepnoycbko, H.
H. bonotuuk, B. I'. I'paneuxwuii, -M., Hayka, 1989
1. Vmpasnenue po6oramu.3enkesud C.J1., FOmenko A.C. M.: U3a-Bo MI'TY um. H.3. baymana, 2000.
2. ManunynsaiuonHble po0oTsl. J{nHamuka u an-roputmsl. [lomos E.I1., Bepemarun A.®., 3eaKkeBUY
C.JIL. . M.: Hayka, 1978.
3. Manunynsaunonssle poOoTsl. JluHamuka, yrnpasnenue, ontumuszanus. Yepaoycoko @.J1., bonotHuk
H.H., I'pageuxwuit B.I'M.: Hayka, 1989.



JlononHuTeNbHAS TUTEpATypa
1. Kypc nekumii no Teoperndeckoit mexanuke [Tekcr] / M. JI. Jlunos - M.®uzmarnut,2010
2. Maremarndeckuil ananm3: 3a1auu 1 pemeHus [ Tekcer] : yue6. mocodue aius By30B / I. U. [IpocBeros
— M. : BUHOM. JIa0. 3uanuii, 2008 .— 208 c.
1. Konosckuit M.3., Cnoymr A.B. OcHOBBI AWHAMHUKHU NPOMBILIUIEHHBIX poOoToB. M.: Hayka, 1988.
2. Byxko6parosuu M., Ctokuy [I. YnpasieHre MaHUTYISIIIMOHHBIME POOOTaMU: TEOPUS U

npu-noxkenus. M.: Hayka, 1985.
3. Bep6iok B.E. [lunamuka u ontuMuzanust pobororexandeckux cucreM. Kues: HaykoBa nym-xa,

1989.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI 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 Poccuiickoit akajieMun Hayk.
4. http://eqworld.ipmnet.ru/ru/library/ — snexkrponHas oubiaroreka nmoprana Eqworld

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[akeTs! oucHOTO IporpamMmmuoro odecneyerus Microsoft Office (Word, Excel, PowerPoint, Windows
Media Player), mporpaMMHbIii kKoMmIuieke Maple.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

VYeneniHoe ocBoeHHE Kypca TpeOyeT OONBHION caMOCTOSTENbHOW paboThl cTydeHTa. B mporpamme
Kypca MpuBeIcHO MHHUMAJIbHO HEOOXOMMOE BpeMs JIIsl padOTHI CTY/IEHTa HaJl TEMOH.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTEHUE U KOHCIIEKTHPOBAaHNE PEKOMEH/I0BAHHOM JINTEPATYPHI;

— MpopaboTKy y4eOHOro MaTepraia (TI0 KOHCIIEKTaM JISKIHiA, y4eOHOM 1 HayqHOU JINTeparype);

— peleHue 3a1a4, npeiaraéMbIX CTYJJCHTaM Ha JICKIHSAX;

— MMOJTOTOBKY K KOHTPOJIBHBIM, CAMOCTOSITEIILHBIM PadOTaM U TECTaM.

PyKoBOJICTBO M KOHTPOJIb 32 CaMOCTOSITENILHOW pabOTOM CTylIEHTa OCYIIECTBISIETCS B PE3ybTare
aHaJlu3a WTOTOB KOHTPOJBHBIX, CAMOCTOSITENIBHBIX PabOT M TECTOB, a TakKXe HWHAWBUIYAIbHBIX
KOHCYJIbTalUH.

[loka3zarenem BiaieHUs MaTepUANOM CIYXXHT yMEHHUE pemiarh 3aaadd. s opMupoBaHUS yMEHHS
INPUMEHATh TEOPETHYECKHE 3HAHHUS Ha MPAKTHKE CTYIEHTY HEOOXOIMMO PEelIaTh KaK MOXKHO OoJblie
3a/1ad.



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

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

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 <(BBC,I[€HI/I€ B pOGOTOTCXHI/IKy» O6y‘{aIOH_II/II>'ICH JOJIKCH:

3HAThb:

- OCHOBBI KHHCMATHUKN U JUHAMUKU CUCTEM MHOI'MX TEJI; METOAbl MAaTEMAaTUYCCKOI0 MOACIMPOBAHUA

JNHaAMUKH pOGOTOTeXHI/I‘IGCKI/IX CHUCTECM,

- OCHOBHBIC METO/bI PCHICHHUS 3a1a4 YIIPABJICHUS pO6OTaMI/I U ONTHMHU3ALMNN UX TBUKCHUM.

yMeThb:

- MOACIINPOBATE KMHCMATUKY CUCTCM TCJI C HCIIOJIb30BAHUCM MATPUIL npeo6pasoBaHHﬁ OAHOPOAHBIX

KOOpJIMHAT;

- COCTaBIISITh YPaBHEHUS IUHAMHUKH pOOOTOB B Pa3iNUYHbIX (hopmax;
- UCIOJIb30BaTh IPUHIMII HAWMEHBIIEro IpPUHYXKAECHUsA [aycca [uisi MOAEIMPOBAHUSA JHMHAMMKH

po6oTOB;

- YUUTHIBATh [IPU MOJEIMPOBAHUH YIIPYTYIO MOAATINBOCTD 3BEHBEB POOOTOB U MX COUICHEHNUH;

- paccUMTHIBATh 3aKOHBI yIpaBiieHUs] poO0TaMu, 00eCIEYHBAOIINE UX TO3UIMOHUPOBAHUE B 3aJaHHOM
KOH(UTypanuy Wi OTCIICKUBAaHNE 3alaHHOTO JABHKEHUS,;

- pemarb 3aAa4d ONTHMAJBHOTO YIpPAaBICHHA pPOOOTAMH IO KPUTEPHUSIM OBICTPOACHCTBUS U

noTpeOIeHus! SHEPTUH.
BJIaJIeTh:

- HaBBIKAMH OCBOCHMUS OOJIBIIIOr0 00heMa I/IH(i)OpMaLII/II/I;

- KyHBTypOI\/'I MAaTeMaTU4CCKOro MOACIMPOBAHNA JUHAMUYCCKUX ITPOLUECCOB B CJIOXKHBIX MEXaHUYCCKUX,
QJICKTPOMCXaHNYCCKUX U MCXATPOHHBIX CUCTCMAX,

- HaBbIKaMH PCHICHHS TUIIOBBIX 3a4a4 W 3ada4d MMOBBIIICHHOM TPYAHOCTU TCOPECTUYCCKOI'O IIaHa C
HUCNOJIb30BAHUCM MCTOAOB MOJACIMPOBAHUA M aHAJIMW3d AUHAMHUYCCKHUX IPOLECCCOB, YIIPABICHUSA H

OIITUMMU3ALINHU,

- HpaKTHKOﬁ HCCIICAOBAaHUA U PCHICHUA TCOPCTUUCCKUX U TPUKITAAHBIX 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 U TECTOB, a TaKXKXC HWHANBHUIYAJIbHBIX

KOHCYJIbTaIUH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu

o0yuyarommxcst



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

1. DnemeHTapHas TEOpHsl PEAYKTOPHBIX 3JIEKTPOIPHUBONOB C JIBUTATENSMU IOCTOSIHHOTO TOKA.
DeKkTpoMexaHu4YecKas CUCTeMa C OHOM CTEeTEeHbIO CBOOObI, €€ XapaKTePUCTUKU. DICKTPOMAarHUTHAs
U 3JIEKTPOMEXaHN4eCKast MOCTOSIHHBIE BPEMEHHU.

2. ®opMynaMpoBKa OCHOBHBIX 3a/ad yNpPaBICHUS MAaHMUIYIALMUOHHBIMH poOOTaMHU: 3aJadu
MO3UIIMOHUPOBAHUS, 3aJauydl OTCJICKUBAHHUS TPACKTOPHUH MAHMITYJISITOPA, 3aJadd  OTCIICKUBAHUS
TPAaeKTOpUU 00BEKTa MAHUITYJIMPOBAHMS, 33/1a4 OTCIECKHUBAHUS JBIKCHNS MaHUITYJISITOPA.

BAPUAHT Ne 2

1. OcHOBHBIE METOABI PeLICHHs 3aa4u No3uuroHupoBanus. [IponopuronansHo-audPepeHInaTBHBINT
peryastop  (ITIJI-perynmsitop).  [IponopumoHansHO-UHTETpanbHO-IU(GEpEHIMANBHBIA  PETYISATOP
(ITN -perynsTop).

2. BoiBox ypaBHEHHS IUIOCKOTO BpalleHus ynpyroi Oanku (ynpyroil pyku MaHMITYJISATOpa) BOKPYT
HenoABIWKHOU ocu. MuTerpo-guddepenumansuas u nuddepenuuansias Gopmel ypaBHeHus. Kpaesbie
yCIIOBUSL.

BAPUAHT Ne 3

1. YnpasiieHue NO3MLMOHUPOBAHUEM U OTCIIEKHMBAHUEM [BMD)KEHUS IIPU IIOMOIIM YIPABJIECHUS C
«KOMITEHCUPYIOLIEi» 00paTHOM CBSI3bI0, MPUBOASIICH K TUHEAPU3ALUH YPABHEHUH JBUKCHUSL.

2. Maremarnyeckags  MOJEIb  MHOTO3BEHHOTO  JJIEKTPOMEXaHWYECKOTO  MAHUIYISITOpa ¢
JIEKTPOIBUraTEISIMU IOCTOSIHHOI'O TOKA. YPaBHEHUS JBU)KEHUSL.

BAPUAHT Ne 4

1. JloxkanpHasi ONTHMH3aLUs JABW)KCHUH MAaHUITYIATOPOB C KHHEMAaTHYECKOW H30BITOYHOCTBIO.
[IceBnooOparenre MaTpHi.

2. 3Bamava 00 ONTUMATBHOM TIO  OBICTPOACHCTBHIO  YHPABICHHHM  IO3MIIMOHUPOBAHUEM
AJIEKTPOMEXaHUUECKOW CHCTEMBI C OJHOW CTENEHBIO CBOOOJBI IPU OIPAaHUYCHHMSX, HaJaraeMbIX Ha
yIpaBisiollee HaNpsHKeHHE W TOK B IENU SKOps diekrpoaBurarens. CHHTE3a ONTHMAIIbHOTO
YIpaBJICHHs] HA OCHOBE IPHHIIMIIA MAKCUMYyMa.

BAPUAHT Ne 5

1. CuHTE3 ONTHMABHOTO YIIPABJICHUS TTO3UIIMOHUPOBAHUEM JIEKTPOMEXaHUUECKOM CHCTEMBI C OTHOU
CTEIEeHBI0 CBOOO/IBI IO KOMIUIEKCHOMY KPUTEPHIO, YUUTHIBAIOIEMY OBICTPOJICHCTBHE M SHEPro3arparkl
(TerutoBBIe TOTEPH B OOMOTKE SKOPS DJICKTPOIBUTATEIIS).

2. MHOro3BeHHble MOOWIbHBIE MEXaHH3MbI C BPALIaTeIbHBIMH W IIOCTYNATECIbHBIMU IIAPHUPAMH.
®dusnueckuii MEXaHM3M MX IEpeMEIICHHs B CONPOTHUBISIIOIIMXCSA cpenax. Kpasucrarmueckue u
JMHAMHYECKHE DPEKHUMBI JBWKEHUs. MOOWIBHBIE CHUCTEMBl C TOABMXKHBIMH BHYTPECHHUMH TelaMU
(BuOpamoHHbIE POOOTHI).

BAPUAHT Ne 6

1. OntumanpHOE YIpaBieHHE MPSMOIMHEHHBIM JIBUKEHHEM MOOMIBHOTO MEXaHHM3Ma C BHYTPEHHUM
TEJIOM IO KPUTEPHI0O MAKCHMAJIbHOW CpeAHEHl CKOpOCTM B Cpelax ¢ pas3MuHbIMH 3aKOHAMHU
COIIPOTHUBIICHUSL.

2. KBaszuontumasnpHOE€ MO OBICTPOACHCTBHIO YNPaBICHHE MHOTO3BEHHBIM 3JIEKTPOMEXaHHMYECKUM
MaHUIYJIATOPOM C PeIyKTOPHBIMU MPHUBOJAMH B IIAPHUPAX.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

DK3AMEHALIMOHHBIN BUJIET Ne 1

1. OcHOBHBIE TOHATHS KHHEMAaTUKH MHOTO3BEHHBIX MaHHITYJIATOpOB. OOOOIICHHBIE KOOPIMHATHI
MaHUIYJSTOpa (BHYTPEHHUE KOOPAWHATHI) U O0OOIIEHHBIE KOOPAMHATHI 00BEKTa MaHUITYJUPOBAHUS
(BHEwHME koopauHaThl). OCHOBHOE ypaBHEHME KMHEMAaTUKU MHOIO3BEHHOIO MaHMIyssTopa. Ilpsmas
u o0OpaTHas 3aJa4ll KHHEMAaTHKH MaHUIYJITOPOB. IIoHsATHE 0 KUHEMAaTHYECKOH U30BITOUHOCTH.

2. llpuanun nHauMensiiero mnpunyxiaenus (I'aycca). Ero QopmynupoBka W J0Ka3aTeibCTBO.
[TpumeneHue A MOJETUPOBAHUS AMHAMHUKHA POOOTOTEXHUYECKHX CUCTEM.



AK3AMEHALIMOHHBIN BUJIET Ne 2

1. Onucanne KMHEMAaTUKH a0COIIOTHO TBEPAOTO TEjla C HEMNOABM)KHOW TOYKOM B TEPMHUHAX MAaTPHILIBI
MIOBOPOTA, ONPEACIIIONICH 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 MaHMITYJISATOpa) BOKPYT
HenoABIKHOU ocu. MHTerpo-guddepenumnansuas u nuddepenuuansias Gopmel ypaBHeHus. Kpaesbie
yCIJIOBUSL.

AK3AMEHAILIMOHHBIN BUJIET Ne 3

1. Marpuiibl OTHOPOIHBIX MPeOOpa3oBaHuil KOOpAUHAT. VX HCIOMB30BaHUE JIJISI OMUCAHHS CIOKHOTO
JIBIDKCHHUST aOCOJIFOTHO TBEPIOTO Tejla M CHCTEM TBEpIbIX Tei. [IpuMeHeHHe B 3a1adax MEXaHHUKU
po6oTOB.

2. Paszmuusbie (OpMBI BBIpaXCHHS JJI1 KHHETHMUYCCKOW ODHEPrUM aOCONIOTHO TBEPAOro Teiaa ¢
HETIOJIBM)KHON TOYKOHM M B CIIy4ae MPOM3BOJILHOTO JBMKEHHS (B TEPMHUHAX BEKTOpPA YIJIOBOW CKOPOCTH,
TEH30pa YIIOBOW CKOPOCTH M MATPUI] OJHOPOIHBIX MPeoOpa3oBaHui KOOpAHHAT). TeH30pbI UHEPIUH,
CBSI3aHHBIC C PA3TUYHBIME (DOPMAMU BBIPAKECHHUN JIJIsI KHHETUYESCKOW SHEPTHH.

DK3AMEHAILIMOHHBIN BUJIET Ne 4

1. Pemienne 3agadu O TUIOCKOM IOBOPOTE yHpyrod Oanku (ynpyroil pykd MaHHIYJISATOpPA) BOKPYT
HEIOABWKHOW OCH IOJ AECHCTBUEM YIPABJIAIOLIEIO MOMEHTa CWJI, NPWIOKEHHOIO K OCH BpallleHUS.
Meron I'punbepra.

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

AK3AMEHAIIMOHHBIN BUJIET Ne 5

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

2. MexaHnnueckue CBs3HM, UX Kiaccuukauusa. [OJOHOMHbIE M HETOJIOHOMHBIE CBS3U. llpuHIMI
0CBOOOX/IEHHUS OT CBA3eH. AKTHBHbBIC CHJIBI M CHJIBI peakuuu. BBIBOI KMHEMAaTHUECKUX ypaBHEHHH
JIBIDKEHHMS  KOJIECHOM Tapsl IPH  YCIOBHHM  HENPOCKAIb3bIBAaHHA  Koiiec.  JlOKa3aTenbCTBO
HETr0JIOHOMHOCTH CBSI3H, OILIPEJEIIIEMON YCIOBUEM HENPOCKAJIb3bIBAaHUS KOJIEC.

DK3AMEHAILIMOHHBIN BUJIET Ne 6

1. IlocraHOBKa 3aja4M yHpaBiICHHs [TOBOPOTOM YNpyroi Oaiku (pyKH MaHUITYJISATOpa) Ha 3aJaHHBIN
YToJ ¢ TalleHueM €ro KojieOaHWid ¢ OMOIIBI0 MOMEHTa, OTPAaHWYEHHOTO 110 a0CONIOTHOHN BEIMYUHE.
[TocTpoeHue ympaBiaeHHs, TacsAIIEro IIABHYI0 MOAY YyHpYyrux koneOanuil. OleHKa OCTaTOYHBIX
KoJieOaHuii.

2. BoBox ypaBHEHMH [BIKCHHS MEXaHWYECKOW CHUCTEMBI C HICATbHBIMU CBA3IMH HCXOIS U3
NpUHIMIIA HanMeHbliero npuHyxaenus (Iaycca). Cesa3p npuHinmna [aycca ¢ ypaBHeHusmu Jlarpamxa
MEPBOTO poja (C MHOKHUTEIISIMH).

Kpurepun onennBanus
OIIEHKA «OTJINYHO (10)» BBICTABIISIETCS CTYNEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, DIIYOOKHWE 3HAaHUS Y4YEOHOH NporpaMMbl AWCLUIUIMHBL TPU  OTBETE
9K3aMEHAIIMOHHOTO OwjieTa M OTBETe Ha BONPOCHI 0 IMPOrpaMMe IUCLUIUIMHBI, a TaKkKe 10
pe3ynbTaraM KOHTPOJIBHBIX, CAMOCTOSITEILHBIX PadOT U TECTOB;

OLIEHKa «OTIMYHO (9)» BBICTABISIETCS CTYICHTY, ITOKAa3aBIIEMy CHCTEMaTU3UpPOBaHHbBIC, TIIyOOKHE
3HaHUS Y4eOHOM NPOrpaMMbl TUCHHUIUIMHBI NPU OTBETE SK3aMEHAIIMOHHOIO OWiieTa W OTBETEe Ha
BOIIPOCHI 10 TPOTpaMMe JUCLUIUIMHBI, a TaKXKe [0 pe3ylbTaraM KOHTPOJIBHBIX, CaMOCTOSTEIbHBIX
paboT u TeCTOB;

OLIEHKa «OTIMYHO (8)» BBICTABISIETCA CTYIEHTY, IIOKa3aBIIEMY CHCTEMAaTH3HMPOBAHHBIC, 3HAHUS
y4eOHOH IporpaMMbl JUCHUIUIMHBI TIPH OTBETE SK3aMEHAIMOHHOTO OMJIeTa M OTBETE HA BOIPOCHI 110
porpamme JUCLHUIUIMHBL, a TAKXKE TI0 pe3yJabTaTaM KOHTPOJIbHBIX, CAMOCTOSITENIbHBIX paboT U TECTOB;



olLleHKa «xopoulo (7)» BBICTaBIIAETCS CTYACHTY IO pe3ysbTaraM KOHTPOJIBHBIX, CaMOCTOSTEIbHBIX
paboT M TecToB, €CliM OH TBEPAO 3HACT Marepuajl SK3aMEHAlIOHHOrO OWiera, IrpaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh II0JIy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIyCKaeT B OTBETE
WM B PELIEHUH 3a/1a4 HEKOTOPHIE HETOUHOCTH;

OLIEHKa «Xopoulo (6)» BBICTABIAETCS CTYAEHTY IO pe3yJbTaraM KOHTPOJIBHBIX, CaMOCTOSTEIbHBIX
paboT U TECTOB, €CIM OH 3HACT MaTephasl HK3aMEHAIIMOHHOTO OWieTa, IO CYIIECTBY H3JIaraeT ero,
yMeeT IIPUMEHSTh [10JyUCHHbIC 3HAHUS Ha NIPaKTUKE, HO JAOIyCKAaeT B OTBETE MHOI'O HETOYHOCTEH;

OLCHKa «XOpoIIo (5)» BBICTABJIACTCA CTYACHTY IIO PE3YJIbTaTaM KOHTPOJIbHBIX, CAMOCTOATCIIbHBIX
pa60T " TCCTOB, €CJIM OH 3HACT MaTcpuajl 3K3aMCHAIITMUOHHOTIO 6I/IJ'IeTa, usjaraet €ro, yMmeeT IIpuMEHATD
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 (parMeHTapHbIN, XapakTep 3HAHHUM, HEIOCTATOYHO NpaBWIbHBIE (HOPMYIHPOBKH 0a30BBIX
MOHSATHH, HO IIPU 3TOM OH BJIaJIe€T OCHOBHBIMH pa3/ieslaMi Y4eOHOM MporpaMMbl, HEOOXOIUMBIMU IS
JaybHelIero ooyueHus;

OLICHKA «YyHIOBJIETBOPUTENBHO (3)» BBICTABIAETCS CTYACHTY 10 pe3ylbTaTaM KOHTPOJIbHBIX,
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 O5TOM OH BIAJEET OCHOBHBIMM pa3feiaMd y4eOHOW TMporpamMMbl, HEOOXOAMMBIMH IS
JaybHedmero o0yyeHHss U MOXKET MPHUMEHSTH IOJIydYeHHbIE 3HaHWA 1O 00paslly B CTaHAAPTHOM
CUTYyalluy;

OIIEHKa «HEYIOBJIETBOPUTENHHO (2-1)» BBICTABNSAETCA CTYACHTY IO pE3ylbTaTaM KOHTPOJbHBIX,
CaMOCTOATENBHBIX paboOT U TECTOB, a TaKXe, €CIM BO BpPeMsl OTBETa JK3aMEHAIMOHHOTO OuiieTa, OH
MOKa3aj, YTo He 3HaeT OOMbIIeil 4acTH OCHOBHOIO COAEpXKaHUS Yy4eOHOH MporpamMMbl JAWCIMIUIMHBI,
Jormyckaer rpyOble omuOKkd B (HOpPMYNTHPOBKAX OCHOBHBIX MOHSITHHA IUCHMIUIMHBI U HE YMEeT
UCTIONIb30BaTh MOTyYEHHbIE 3HAHNUS IPU PEIICHUU TUIIOBBIX MPAKTUYECKUX 33/1a4.

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

HuddepeHurpoBaHHBIA 3au€T MPOBOAUTCS IO HMTOraM TEKyIIEeH YCIEBAaeMOCTH: IO pe3yjbraram
TECTOB 110 K&KJOU TEME.

[Ipu npoBeneHun ycTHOro sk3ameHa oOydaromemycs mnpepoctaBisercss 60 MUHYT Ha HOATOTOBKY.
Ompoc ofyuatomerocss 1o Ouijery Ha YCTHOM OJK3aMEHE HE JIODKEH TIIPEBBINIATh JIBYX
ACTPOHOMMUYECKHX YacOB.

Bo Bpemsi mpoBeneHus 5K3aMeHa IPH MOATOTOBKE OTBETOB HAa OWJIETHI, OOydYarOLIMECs MOTYT
MOJIb30BATHCS MPOTPAMMO JUCIUIUINHBL, KOHCTICKTaMU JICKIIUK U JIF000H JIPYroi IuTeparypo.

Bo Bpems mpoBemeHus 3K3aMeHa NpHU OTBETE OOydalOLIerocs Ha BOIPOCH MO OWJIETy WM IO
IporpaMme JIUCHUIUIMHBI OH HE MOXKET II0JIb30BaThCs KOHCIEKTAaMH JIeKIMH W J1000H Jpyroit
JIUTEPaTypOu.



