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» YUTAETCA B IEPBOM M BTOPOM CEMECTpax CTYAEHTaM MarucTparyphbl
M®THU, obyuaromumcsi Ha Kadeape MEXaHUKH M IMPOIECCOB yIpaBlieHUs, Oasupyromelicss B UHcTuTyTe
npobiem mexanuku uM. A.FO. Nmmunackoro Poccuiickoit akanemun Hayk. Llens xkypca — ¢opmupoBanue y
CTYAEHTOB IPE/CTABICHUS O POOOTOTEXHUKE KaK O NMPHUKJIAJHON HayYHOH AMCIMIUIMHE, XapaKTepu3yromencs
CBOMMH 0a30BBIMHM TOHSTHIMHM, 3aJadyaMd M MeToJaMH HccienoBaHusi. OCHOBHOE BHHMAaHHUE YIEISIETCS
MEXaHHKe POOOTOTEXHHYECKUX CHCTEM M MpobieMaM yHpaBleHHs UX ABWXKEHHEM. B mporecce m3ydeHus
Kypca CTYICHTHI OCBOSIT COBPEMEHHBIE METObI KHHEMATUYECKOTO aHallM3a CUCTEM TBEPABIX TeJl, CBI3aHHBIX
LIApHUPAaMU  Pa3JIMYHbIX THUIIOB, METOJAbl MAaTEMAaTHYECKOIO MOJEIMPOBAHUS JUHAMUKHU TaKUX CUCTEM,
pacmupar ¥ yniyOsaT (yHOaMeHTaJbHBIE 3HAHUS II0 MEXaHHWKE CHCTEM CO CBA3aMH (TOJOHOMHBIMU H
HErOJIOHOMHBIMM), IIO3HAKOMATCS C OCHOBHBIMM 3aJjadaMM  YIPaBICHHUS MaHUIYJIALUOHHBIMH U
JIOKOMOIIMOHHBIMU (MOOMJIBHBIMH) poOOTaMH M METOAaMH HMX PpEHICHUS. 3HAYUTEIbHOE BHUMaHUE OyaeT
YAETIEHO METOaM ONTUMAJIbHOTO YIPABIEHHUS POOOTOTEXHMUECKUMH CHCTEMaMH.

Jis ycHemHoro ycBOGHHS HpOTrpaMMbl Kypca CTYACHTY HEOOXOIMMO HMeTh 0a30Bble 3HAHUS MO 0OIei
¢du3mKe, MaTeMaTHUECKOMY aHaIu3y, A1 (hepeHIHanbHbIM yPaBHEHUSAM, TEOPETUIECKOH MEXaHUKEe, OCHOBAM
TEOpUH YIPaBICHUS U ONTHMH3ALMHU. J[aHHOMY Kypcy NpeAIIeCTBYeT M3yueHHe TUCHMIUIMH «BBenenue B
TEOPUIO YNPaBICHUS», «YCTONUYNBOCTh MEXAHUYECKUX CUCTEM» U «YIIPABICHHE U ONTUMU3ALUSI), KOTOPbIE
MpenojaoTcsl Ha Kadeape MEXaHWKH W IMPOLIECCOB YNpPaBJICHUS CTyAeHTaM OakanaBpuara. B pesynbrare
o0yueHMs AUCLMIUIMHE «BBeneHne B poOOTOTEXHUKY» CTYACHTHI OylyT yMETh MOJAENHUPOBATH KMHEMATHKY
CHCTEM TeJl C UCIOJIb30BaHHEM MaTpHll MpeoOpa3oBaHUil OIHOPOIAHBIX KOOPAHMHAT, COCTABISATh YPaBHEHUS
JMHAMHMKH pOoOOTOB B pa3lWYHBIX (OopMax; UCHOIb30BaTh MPUHIIMIT HAMMEHBILETo MPUHYXAeHHus ['aycca ams
MOJEJIMPOBaHMUsI AMHAMUKUA POOOTOB; YUYUTHIBATh NPU MOJCIMPOBAHUM YIPYIYIO IMOJATIMBOCTH 3BEHHEB
pOOOTOB M UX COWICHEHHWH; pacCUMTHIBATh 3aKOHBI YHpaBIEHHS poOOTaMH, OOECIeunBaIoOIe HX
MO3UIMOHUPOBAHUE B 33JaHHOM KOH(QUIYpaluu WIH OTCIICKHBAHUE 3aJJaHHOTO IBMKEHUS; pellarh 3aJadu
ONITHMAJILHOTO YNpaBIeHUs pOOOTaMHU 1O KPUTEPUSAM OBICTpOAEHCTBUS U MOTpeOieHus 3Heprun. CTyIeHTHI,
YCHELIHO YCBOMBIIKE KypC, OyAyT MMETh BO3MOXKHOCTH CaMOCTOSITEJIbHO OCBaMBATh HOBBIE IPEAMETHBIC
00JacTH, CBsI3aHHBIE C POOOTOTEXHUKON M MEXaTPOHUKOM.

1. lean u 3apa4un

eap AUCUUNTIMHBI
- (opmmpoBaHHEe y CTYICHTOB NPEACTABICHUS O POOOTOTEXHUKE KaK O NPHUKIATHOW HAyIHOU
JTUCIATUTHHE, XapaKTepU3yIomielcss CBOMMH 0a30BBIMH  MOHSATHSMH, 33Ja4aMd M METOAaMU
HCCIICTOBaHMA.

3agauu AUCUMIIHHBI
- OCBOEHHUE CTYIEHTaMHU COBPEMEHHBIX METOJOB KHHEMAaTH4YECKOIO aHajlu3a CUCTEM TBEPIBIX Tell,
CBSI3aHHBIX IIAPHUPAMH PA3JIUYHBIX TUIIOB, METOAOB MAaTeMaTHYECKOTO MOJEIUPOBAHUS AUHAMUKU
TaKHUX CUCTEM;
- pacmmpeHune u yniyOneHue (yHAAMEHTaJIbHBIX 3HAHMH IO MEXaHHKE CHCTEM CO CBA3aMHU
(rOJIOHOMHBIMHU ¥ HETOJIOHOMHBIMH);
- O3HAaKOMJIGHHE CTYIEHTOB C OCHOBHBIMM 3aJlauaMHM YIPAaBICHUS MAaHUIYSIIMOHHBIMM 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

VK-2.4 Ilpeacrapnsier myOIMYHO Pe3yabTaThl MPOEKTa (MK
VYK-2 CriocoGeH ynpaBiisiTh IPOSKTOM Ha BCEX |OTACIBHBIX €ro JTanoB) B (opMe OTYETOB, CTaTei,
dTarax ero peaau3auu BBICTYIUICHMH Ha HAyYHO-NPAKTUYECKUX KOH(EpeHIUsIX,
ceMUHapax | T.II.

OIIK-3 CniocoOeH BRIOMpATh U (HITH) OIIK-3.3 Bnageer aHaTUTUYECKUMU M BBIYUCIHTEIHLHBIMH
pa3pabarbIBaTh MOAXO/bI K PEIICHUIO TUMIOBBIX |METOJJAMH PEUICHHS, IIOHMMAET U YYUTHIBACT Ha MPaKTHUKE
¥ HOBBIX 33724 B 00JIaCTH MPO(EeCCUOHANBHON  |TpaHUIIBI TPUMEHHUMOCTHU MOTy9YaeMbIX PEeIICHUN
NeSITeTbHOCTH, YYUTBIBasi OCOOCHHOCTH U
OTPaHUYCHUS PA3TMYHBIX METOOB PEIICHUS




[IK-3 Cnocoben mpodeccuonanbao padorars ¢ |[IK-3.1 TlornMaer npuHIUNBI pabOThl HUCIOIB3YEMOTO
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM 00opynoBaHUs (crierMan3upOBaHHBIX MaKEeTOB
obopynoBanreM (MpruOOpaMH U yCTAHOBKAMH, | [TPUKIIAJIHBIX IPOTPaMM)

CHeUHaIu3UPOBAHHBIMU NTAKETAMHU TPUKIIAJIHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

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

3HATh:
- OCHOBBI KHHEMATUKU M JTUHAMHUKH CUCTEM MHOTHX TeJl; METO/Ibl MaTeMaTHYECKOTO MOACITHPOBAHHUS
JAMHAMHUKH POOOTOTEXHHYECKUX CHCTEM;
- OCHOBHBIC METO/IbI PEIICHHS 33/1a9 YIIPABJICHHUsI pOOOTaMU M ONTHMHU3AIMN MX JIBUYKCHHM.

YMETh:
- MOJEJIMPOBaTh KMHEMAaTHKY CHCTEM TeJ C HCIIOJIb30BAHHEM MAaTpHIl IIPeoOpa3oBaHUi OJHOPOIHBIX
KOOp/IMHAT;
- COCTaBJIATh yPaBHEHHUS JUHAMUKU POOOTOB B Pa3IMYHBIX (hOopMax;
- HCIOJNB30BaTh NPUHIMI HAMMEHBIIETO NpUHYXKIeHHs [aycca uis MOIETMPOBAHHS TUHAMUKH
po6oTOB;
- YYUTHIBATh [IPU MOJIEIMPOBAHUH YIIPYTYIO MOAATINBOCTD 3BEHBEB POOOTOB M MX COUICHEHUH;
- PacCYMTHIBATH 3aKOHBI YIIPABJICHUsS pOOOTaMHU, 00SCIIEUMBAIOIINE UX TO3UIIMOHUPOBAHUE B 331aHHOM
KOH(UTYpaluy WIH OTCIISKUBAHKE 3aJaHHOTO JIBHKCHUS,
- pemwlath 3aJa4d ONTHUMAIBHOTO YIPAaBICHUS pPOOOTAMU IO KPUTEPHSAM OBICTPOJNCHUCTBUS U
NOTPEOICHUS SHEPTUH.

BIIAJICTh!

- HaBbIKAMH OCBOEHUS 00IBIIOT0 00beMa HHPOPMAIINY;

- KyJBTYPOH MareMaTH4eCKOTO MOACITHPOBAHHUS JUHAMUYECKHX MTPOIIECCOB B CIIOKHBIX MEXaHUYECKUX,
AJIEKTPOMEXaHUUECKHX U MEXaTPOHHBIX CUCTEMAX;

- HaBBIKAMH pEIICHHs TUIOBBIX 33/1a4 W 33134 IMOBBIIICHHOW TPYIHOCTH TEOPETHYECKOTo IIaHa C
UCIIOJIb30BaHHEM METOJOB MOJCIMPOBAHUS M aHAIN3a JUHAMHYECKHX HPOLECCOB, YNPABICHUS H
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.
MoOuibpHBIE POOOTHI, TIEPEMEIIAFOIITHECS
6 B CONPOTUBIIIOIIUXCSA Cpelax 3a cyer 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.

OCHOBHbIE TOHATHS KHHEMAaTUKM MHOTO3BEHHBIX MaHHITYIATOpOB. OOOOIICHHBIE KOOPAMHATHI
MaHUITYJSTOpa (BHYTpEHHHE KOOPAMHATHI) U 0000IICHHBIE KOOPAUHATE 00bEKTa MaHUITYJINPOBAHUS
(BHemHue koopauHathl). OCHOBHOE ypaBHEHHE KHHEMAaTHKH MHOTO3BEHHOTO MAaHUILYJIATOpPA.
[Ipsimass u oOparHas 3aJauyd KWHEMAaTUKA MaHUMYJIsTopoB. [loHATHEe O KuHeMaTHYeCcKou
N30BITOYHOCTH.

Onucanre KMHEMaTHKH aOCOJIOTHO TBEPJOIrO Tejia ¢ HEMOABM)KHOM TOYKOW B TEPMHUHAX MAaTPHUIIBI
MIOBOPOTA, OMpEEIAIOIel IOJMIoKEHHE Tesa IO OTHOIIEHHI0O K 0a30BOM cucTeMe KOOpPIHMHAT,
YCJIOBHO HPUHSTOH 32 HEMOABIXKHYI0. KococHMMeETprUYeCcKuil TeH30p YITIOBOM CKOPOCTH.

VYpaBuenue Ilyaccona. [luddepeHinupoBanne TeH30pa BTOPOTO paHra B TMOJABMKHOW CHCTEME
koopauHat. OnucaHre KHUHEMAaTWKH NPOU3BOJIBHOTO JABHXKEHHS aOCOJIOTHO TBEPAOrO Teja IPH
MOMOIIHN 4X4-MaTpull TpeoOpa30BaHUN OTHOPOAHBIX KOOPMHAT.

Onucanne KHHEMaTHKU CUCTEMBI CBA3aHHBIX TEJ B TEPMHHAX MaTPHUILl IPeoOpa30BaHUN OTHOPOIAHBIX
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 CHJIBI U CHJIBI peakiuu. YpaBHeHus: HproToHa-Olepa. YpaBHenus Jlarpanka mepBoro u
BTOPOTo pofa. YpaBHeHHs Ammens U Mamku. BeipaskeHust Ui1 KUHETHUECKON SHEPTruu 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.
[lpuMeHeHHe TNPHHIOUIIA HAUMEHBIIET0 TNPHUHYKACHUS IS MOJACIHMPOBAHUS  JHHAMHKH
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.

BBIBOII COOTHOIIGHUS /ISl MOMEHTA CHJI YIIPYTOCTH OTHOCHUTEIBHO OCH, MPOXOAALICH dYepe3 IEHTP
MONIEPEYHOT0 CEUEHMs CTEp)KHS IEPIEeHAUKYISIPHO IUIOCKOCTH u3ruba (OCHOBHOE YypaBHEHHE
3IIEMEHTApHON TEOpUHU U3rnba Oankw).

VYciaoBus MPUMEHUMOCTH 3JIEMEHTApHOW Teopuu m3ruba Oanku. BwIBOI BBIpaXeHHS IS YHPYTOM
MOTEHIMAILHON SHEPIUU M30THYTOTO CTEpXHSA. BBIBOA ypaBHEHHil BpalleHHS YHPYroro CTEpKHS
OTHOCHUTEJIBHO HETIOJBIKHON OCH TOJ JICHCTBUEM YIPABJISIOMIETO MOMEHTA, MPHIOKEHHOTO K dTOH
ocu. MaTHTpoaudepennuaibaas u guddepennnanbaas GopMa ypaBHEHUH JABIKEHISI, CBSI3b MEXKILY
Humu. Kpaesbie ycnoBusi.

ITocTraHOBKa M pelIeHHE 33/1a4d YHPABJIECHHs [TOBOPOTOM YIIPYTOro CTepKHS (PYKM MaHHITYIISATOpA)
Ha 33JlaHHBII YTOJl C TalleHWeM ero KojeOaHWi C TMOMOLIBI0 MOMEHTa, OTPaHWYEHHOTO II0
a0COIOTHOM BEJTMYHHE.




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

3amaua TMO3WIMOHUPOBAHMA. 3afada OTCJICKMBAHHMS TPACKTOPUM  MaHUIIyIsATOpa. 3ajada
OTCIIC)KUBAHUS TPAEGKTOPUM OOBEKTa MAHUITYJMPOBAaHMA. 3ajgada OTCICKHBAHUS JIBHIKECHUS
MaHUIyJsTOpa. OCHOBHBIE METO/IBI PEILICHHS 3a/1a4H MTO3ULIHOHUPOBAHHUS.
[Iponopuuonansuo-guddepenuuansabiii peryastop (I11-perymsarop).
[IponopuuonansHO-uHTErpansHO- AU Pepenunansubliil peryastop (IIMI-perynstop).

VYnpagieHre MO3UIMOHUPOBAHUEM M OTCICKHUBAHMEM JBIDKEHUS TPU TOMOIIM YTIPaBIEHUS C
«KOMITEHCHUPYIOIIEi» 00paTHOMN CBSI3bI0, MPUBOSIIECH K TUHEAPU3AIUY YPAaBHEHUH JTBU)KCHUSL.
JlokanpHas ONTUMM3ALUS [BWKEHHH MAaHUIYJIATOPOB C KHHEMATHYECKOM M30BITOYHOCTHIO.
[IceBnooOparenre MaTpHi.

5. OnTuManasHOE YHOpPaBJICHUC IJICKTPOMCXAHUYICCKUMU MAHUITYJIAIIMOHHBIMU pO6OTaMI/I.

3amaya ONTHUMM3ALMKM TPAGKTOPUM JBIKEHHMS (ABYyXTOYEHHAs 3ajada). 3ajada OINTHMAIbHOTO
YOpaBJiICHUsl ABIKEHHEM BIONb 3aJaHHOM TpaekTopuu. OnTHUMu3anusi MO OBICTPOACHCTBHIO U
JHepro3arparam.

Cuntes ONTHUMAJIEHOTO o OBICTPOACICTBHIO YHpaBJICHUS MO3ULIMOHUPOBAHUEM
ANEKTPOMEXAaHNYECKON CUCTEMBI C OHOW CTENEHBI0 CBOOOBI IPHU OIPAaHUYEHUSIX Ha YIPaBIAIOIIEEe
HaNpsOKCHUE U TOK B 0OMOTKE SIKOPSI SIEKTPOABUTaTEIs.

CuHTe3 ONTUMAJIbHOIO YIPABICHUS O3ULIUOHUPOBAHUEM 3JIEKTPOMEXAHUYECKON CUCTEMBI C OAHOM
CTCTIEHBIO CBOOOABI 1O KOMIIEKCHOMY KPHUTEPHIO, YUYHUTHIBAIOIIEMY OBICTPOIEHCTBHE U
SHEpro3arparsbl.

KBasuonTumanbHOE yNpaBIeHHE MHOIO3BEHHBIM 3JIEKTPOMEXaHWYECKUM MAaHUIYJIATOPOM C
PELYKTOPHBIMH IIPUBOJIAMH B LIAPHUPAX.

6. MoOuibHBIE POOOTHI, MEPEMEIIAIONINECS B COMPOTUBIIOIIMXCS CPEAax 3a CYET HW3MEHEHHS
KOH(UTypanuu U ABUKEHUS BHYTPEHHUX TEJ.

MHoro3BeHHbIe MOOWIILHBIE MEXaHHM3MBI C BpAalIaTelIbHBIMH W TOCTYNATCIbHBIMH [IAPHUPAMHU.
Ousnyecknii MEXaHU3M UX TIEPEMEIICHUS B COMMPOTUBIISIONIUXCS CpeIax.

KBazucrarnueckue u TUHAMUYECKUE PEKUMBI IBUKCHUS.

0O030p MOCTaHOBOK 33J1a4 ONTUMAIBHOTO YIPABICHUS U PE3YIBTaTOB MX PEHICHUS (10 TyOIHKaIusIiM
MOCTICAHUX JIET).

OnTumanbHOE yIpaBlieHUE MPSIMOIHHEHHBIM JBMKCHHEM MOOMIBHOTO MEXaHU3Ma C OTHUM U JBYMS
BHYTPEHHUMH TEJIaMHU TI0 KPUTEPHIO MaKCUMAIILHOW CpeJHEH 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
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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.
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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 OONbIION caMoCTOSITeIbHON paboThl cTyfaeHTa. 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.

PyKkoBOACTBO M KOHTpOJIb 32 CaMOCTOSTENLHOH PabOTOW CTy/IEHTa OCYIIECTBIISIETCS B PE3ylbTare
aHallu3a WTOTOB KOHTPOJBHBIX, CAMOCTOSTENBHBIX PAa0OT W TECTOB, a TaKKe HHAMBHIYaJbHBIX
KOHCYJIbTalUH.

[loka3zarenem BiaJeHHs] MaTepHaIOM CIY>KAT yMEHHE pewarh 3afadd. s GopMHUpOBaHUS yMEHHS
INPUMEHATh TEOPETHUYECKHE 3HAHHUS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pemarh Kak MOXHO OoJbIe

3ajad.



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

kBaTuuKkanus: 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 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (MK
OTHENBHBIX €ro JTamoB) B (OpME OTYETOB, CTaTeH,
BBICTYIUICHMH Ha HAyYHO-NPAKTUYECKUX KOH(EpeHIUsIX,
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 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAET U YYUTHIBAET HA MPaKTHKE
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 IloHumaer mnpuHOMUIBI PabOTHl HCIOJIB3YEMOTO
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 KHHEMATUKH U JUHAMHUKHU CUCTEM MHOI'UX TCJI; METOAbl MAaTEMATUYCCKOI0 MOACJIMPOBAHUA

JNHaAMUKH pOGOTOTeXHI/I‘IGCKI/IX CHUCTECM,

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

yMeThb:

- MOACIIMPOBATE KMHCMATUKY CHUCTCM TCJI C UCIOJb30BAHUCM MATPHIL npeo6pa303aHI/H71 OAHOPOOIHBIX

KOOpJIMHAT;

- COCTaBIISITh YPaBHEHUS IUHAMHUKH pOOOTOB B Pa3iNUYHbIX (hopmax;
- HCIOJIb30BaTh IIPUHIMII HAaWMEHBIIEro IpPHUHYKIEHUA [aycca [uiss MOAEIMpPOBAHUS JMHAMMKH

po6oTOB;

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

- paccUMTHIBATh 3aKOHBI YIIpaBJICHHUs poOOTaMu, 00€CIIEUNBAIOLINE UX TTO3ULMOHUPOBAHUE B 33/1aHHON
KOH(UTypanuy Wi OTCIICKUBAaHNE 3alaHHOTO JABHKEHUS,;

- pemarb 3ajayd ONTHMAIBHOTO YIPABICHUS pPOOOTAMH 1O KPHUTEPHAM OBICTPONCHCTBHS H

noTpeOIeHus! SHEPTUH.
BJIaJIeTh:

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

- Ky.]'[BTypOfI MAaTeMaTU4€CKOro MOACINPOBAHUS JUHAMHUYCCKUX MIPOLECCOB B CJIOXKHBIX MEXaHUYCCKUX,
QJICKTPOMCXaHNYCCKUX U MCXATPOHHBIX CUCTCMAX,

- HaBbIKaMH PCHICHHS THUIIOBBIX 3aJa4 W 3aAa4d MMOBBIIIICHHOM TPYAHOCTU TEOPETHUYCCKOIo IlIaHa C
HUCIOJBb30BAHUCM MCTONOB MOACIIMPOBAHUA W aHAJIM3a JUHAMHUYCCKUX IPOLCCCOB, YIIPABIICHUA 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 OCYIICCTBJIACTCSA B (bopMe CaMOCTOATCIIbHBIX pa60T HJIM TECTOB B IIMCHMCEHHOI

(dhopme 1o KaxI0l TeMe.

PYKOBO):[CTBO U KOHTPOJIb 3a CaMOCTOSTCIIFHOM pa60T0171 CTYACHTA OCYUICCTBJIACTCA B PC3YJIbLTATC
aHalin3da HTOIOB KOHTPOJIbHBIX, CaMOCTOATCIIbHBIX pa60T U TECTOB, a TAaKXC HHAUBUAYAJBbHBIX

KOHCYJIbTaIUH.

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

o0yuyarommxcst




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

1. DnemeHTapHas TeOpHs PENYKTOPHBIX OJJIEKTPONPUBOAOB C JBUTATENSIMH IOCTOSHHOTO TOKa.
DeKkTpoMexaHu4YecKas CUCTeMa C OHOM CTEeTeHbI0 CBOOOIBI, €€ XapaKTePUCTUKU. DIEKTPOMAarHUTHAs
U 3JIEKTPOMEXaHN4eCKast MOCTOSIHHBIE BPEMEHHU.

2. ®opMyaMpoBKAa OCHOBHBIX 3aJad YNPaBICHUS MAHUMYISIUOHHBIMH poOOTaMu: 3ajaqu
MO3UIIMOHUPOBAHUS, 3aJaddl OTCJICKMBAHHUS TPACKTOPHUH MAHHUITYJISITOPA, 3aJaddl OTCICKUBAHMS
TPAaeKTOpUU 00BEKTa MAHUITYJIMPOBAHMS, 33/1a4 OTCIECKHUBAHUS JBIKCHNS MaHUITYJISITOPA.

BAPUAHT Ne 2

1. OcHOBHBIE METOABI PELICHUS 33/1a41 MO3UIUOHUpPOBaHuA. [IponopuuonanbHO-1upGepeHInaTbHBINA
peryastop  (ITJI-perymsitop).  I[IponopuuoHansHO-UHTETpaIbHO-IU(DOEPEHIIMANBHBIA  PETYISITOP
(ITN -perynsTop).

2. BbIBox ypaBHEHHS IUIOCKOTO BpaIleHUs ynpyroil Oanku (yrnpyrod pyKH MaHUITYJSTOpa) BOKPYT
HenoABIKHOU ocu. MHTerpo-guddepennmansias u nuddepenuuansias Gopmel ypaBHeHus. Kpaesbie
yCIIOBUSL.

BAPUAHT Ne 3

1. YhpapineHue NO3MLUOHUPOBAHUEM M OTCJIEKUBAHUEM JBHXKEHUS INPU IOMOILM YIPABIECHUS C
«KOMITEHCUPYIOLIEi» 00paTHOM CBSI3bI0, MPUBOASIICH K TUHEAPU3ALUH YPABHEHUH JBUKCHUSL.

2. Maremarndyeckas  MOJENb  MHOTO3BEHHOTO  JIEKTPOMEXAaHHMYECKOTO  MAHMIIYJIATOpa  C
JIEKTPOIBUraTEISIMU IOCTOSIHHOI'O TOKA. YPaBHEHUS JBU)KEHUSL.

BAPUAHT Ne 4

1. JlokanpHas ONTHMH3ALMs JBWKCHUI MAaHUITYIATOPOB C KHHEMAaTHYECKOH H30BITOYHOCTBIO.
[IceBnooOparenre MaTpHi.

2. 3amava 00 ONTUMAaJbHOM IO  OBICTPONCHCTBUIO  YNPABICHWH  TO3UIHOHHPOBAHHEM
AJIEKTPOMEXaHUUECKOW CHCTEMBI C OJHOM CTENEHBI0 CBOOOIBI NPH OTPAaHMYCHHSX, HAJlaraeMbIX Ha
yIpaBisiollee HaNpsHKEHHE W TOK B HENH sSKops odnekrponsurarens. CHHTE3a ONTHMAaIbHOTO
YIpaBJICHHs] HA OCHOBE IPHHIIMIIA MAKCUMYyMa.

BAPUAHT Ne 5

1. CuHTE3 ONTHMAJIEHOTO YIIPABJICHUS TIO3UIIMOHUPOBAHNEM JIEKTPOMEXaHHUYECKOH CUCTEMBI C OTHOM
CTENEHBI0 CBOOO/IBI II0 KOMIUIEKCHOMY KPUTEPHIO, YUUTHIBAIOIIEMY OBICTPOJICHCTBHE M YHEPro3arparkl
(TerutoBBIe TOTEPH B OOMOTKE SKOPS DJICKTPOIBUTATEIIS).

2. MHOro3BeHHbIe MOOWJIFHBIE MEXaHH3MbI C BpaIIaTeIbHBIMU M IOCTYNATEIbHBIMU IIApHUPAMH.
®dusnueckuii MEXaHM3M HMX IEpeMEIlIeHHsT B CONPOTUBIIOIIMXCSA cpenax. Kasucrarmueckue u
JMHAMHYECKHE DPEXHUMBI JIBWKEHHS. MOOWIBHBIC CHCTEMBI C TOIBW)KHBIMH BHYTPEHHHMH TEIaMHU
(BuOpamoHHbIE POOOTHI).

BAPUAHT Ne 6

1. OntumanpHOE YIpaBieHHE MPSMOIMHEHHBIM JBUKEHHEM MOOMIBHOTO MEXaHH3Ma C BHYTPEHHUM
TEJIOM IO KPUTEPHI0O MAKCHMAJIbHOW CpeAHEHl CKOpOCTM B Cpelax ¢ pas3MuHbIMH 3aKOHAMHU
COIIPOTHUBIICHUSL.

2. KpaszumontumaipHOE€ 1O OBICTPONEHCTBHIO YIPABICHHE MHOTO3BEHHBIM 3JIEKTPOMEXaHUYECKUM
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
(BHemHue koopanHaThl). OCHOBHOE YpaBHEHHE KMHEMAaTUKU MHOTO3BEHHOTO MaHumyinsTopa. [Ipsmas
u o0OpaTHas 3aJa4ll KHHEMAaTHKH MaHUIYJITOPOB. IIoHsATHE 0 KUHEMAaTHYECKOH U30BITOUHOCTH.

2. llpuanun nHauMensiuero npunyxaenus ([‘aycca). Ero dopmynmupoBka ©u m0Ka3aTenbCTBO.
[TpumeneHue A MOJETUPOBAHUS AMHAMHUKHA POOOTOTEXHUYECKHX CUCTEM.



AK3AMEHALIMOHHBIN BUJIET Ne 2

1. Onucanne KMHEMAaTUKKA aOCONIFOTHO TBEPAOIrO Tejla C HEMOABM)KHOM TOYKOM B TEPMHHAX MAaTPHLIBI
MIOBOPOTA, OIPEACIISIONICH MOJIOKEHUE Tesa M0 OTHOIIEHHIO K 0a30BOM cHcTeMe KOOPJIHHAT, YCIOBHO
MPUHATON 32 HEMOABIMKHYI0. KococMMMETpHUYECKUI TEH30p YITIOBOM CKOpOCTH. YpaBHeHHe [lyaccoHa.
2. BbIBox ypaBHEHHS IUIOCKOTO BpaIlleHUs ynpyroil Oanku (yrnpyrod pyKH MaHUITYJSTOpa) BOKPYT
HenoABIKHOU ocu. MHTerpo-guddepennmansiast u nuddepenuunansias Gopmel ypaBHeHus. Kpaesbie
yCIJIOBUSL.

AK3AMEHAILIMOHHBIN BUJIET Ne 3

1. Marpuibl OTHOPOIHBIX MPeoOpa3oBaHuil KOOpAUHAT. VX HCIOMB30BaHUE JIJISi OMUCAHMS CIOKHOTO
JIBIDKCHUST aOCOJIFOTHO TBEPIOrO Tejla M CHUCTEM TBEepAbIX Tell. [IpuMeHeHue B 3a1adax MEXaHUKH
po6oTOB.

2. Pasznmuunbie (HOpMBI BBIPQKCHUS JJIi KUHETUYCCKOM OSHEPrUM aOCONIOTHO TBEPAOTO Tella C
HETIOJIBM)KHON TOYKOHM M B CIIy4ae MPOM3BOJILHOTO JBMKEHHS (B TEPMHUHAX BEKTOpPA YIJIOBOW CKOPOCTH,
TEH30pa YITIOBOW CKOPOCTH M MAaTpHIl OJHOPOAHBIX MpeoOpa3oBaHuii koopauHar). TeH30pbl HHEPIIUH,
CBSI3aHHBIC C PA3TUYHBIME (DOPMAMU BBIPAKECHHUN JIJIsI KHHETUYESCKOW SHEPTHH.

DK3AMEHAILIMOHHBIN BUJIET Ne 4

1. Pemienne 3agadu O TUIOCKOM IOBOPOTE yHpyrod Oanku (ynpyroil pykd MaHHIYJISATOpPA) BOKPYT
HEIOABWKHONW OCH IOA AEHUCTBUEM YIPABIISAIOLIET0O MOMEHTA CHUJI, IIPUJIOKEHHOIO K OCH BpallCHUS.
Meron I'punbepra.

2. BeIBOI BBIpaXXE€HHS AJI1 MaTpHUIbl OBOPOTA TBEPAOTO Telld BOKPYT MPOU3BOJBHON HEMOABM)KHON
ocu. Teopema Ditnepa 0 KOHEYHOM TOBOPOTE TBEPOTO T€Ia OTHOCUTEIHHO HETIOIBUKHOM TOUKH.

AK3AMEHAIIMOHHBIN BUJIET Ne 5

1. BeiBog Qopmynbel Uii HPOM3BOTHOIO TEH30pa BTOpOro panra. CBsi3b MeXIy aOCOIIOTHON
(OTHOCUTENIFHO HEMOJABM)KHOM CHCTEMBI OTCYETa) U OTHOCHUTENBbHOM (OTHOCHTENBHO BpallaoLIeics
CUCTEMBl OTCUETa) IIPOU3BOIHBIMU. BBIBON TUHAMUYECKOIO YpaBHEHUs DHiepa AJs TBEPAOIO Teja C
HENOABMKHOW TOUYKOHM HA OCHOBE 3TOH (POPMYJIBL.

2. Mexanuueckue CBS3M, MX Kiaccu(ukauusi. [OJTOHOMHBIE W HErOJOHOMHBbIE CBs3H. [lpuHUMDO
0CBOOOX/IEHHUS OT CBsA3eH. AKTHBHBIE CHJIBI M CHJIBI peakiUy. BbIBox KMHEMaTH4ecKUX ypaBHEHUIl
JIBIKEHHMS  KOJIECHOM Tapbl TpH  YCIOBUM  HENPOCKANB3bIBaHUA  Kojec. JlokazarenbcTBO
HETr0JIOHOMHOCTH CBSI3H, OILIPEJEIIIEMON YCIOBUEM HENPOCKAJIb3bIBAaHUS KOJIEC.

DK3AMEHAILIMOHHBIN BUJIET Ne 6

1. IlocraHOBKa 3a7a4n ynpaBieHUS MOBOPOTOM YIPYToi Oajku (pyKM MaHUIYISTOpA) HA 3aJaHHBINA
YroJ ¢ TalleHueM ero KojeOaHWi C MOMOIIBI0 MOMEHTA, OTPaHHYSHHOTO MO a0COIIOTHOW BEJIMYMHE.
[TocTpoeHue ympaBiaeHHs, TacsAIIEro IIABHYI0 MOAY YyHpYyrux koneOanuil. OleHKa OCTaTOYHBIX
KoJieOaHuii.

2. BbiBox ypaBHEHHIl ABMKEHHS MEXaHHMUYECKOH CHCTEMBbl C MICaJbHBIMHM CBA3SIMH HCXOIS U3
NpUHIKMIA HauMeHbliero npunykaenus (l'aycca). Ces3b npunnuna ['aycca ¢ ypaBHeHusMu Jlarpamxka
MEPBOTO poja (C MHOKHUTEIISIMH).

Kpurepun onennBanus
OIIEHKA «OTJINYHO (10)» BBICTaBIISIETCS CTYZIEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHBIC, TIIyOOKME 3HaHUS y4eOHOM NporpaMMmbl AMCHUUIUIMHBI TP  OTBETE
9K3aMEHAIIMOHHOTO OwjieTa M OTBETe Ha BONPOCHI IO IPOrpaMMe IUCLUIUIMHBL, a TaKkKe I10
pe3ynbTaraM KOHTPOJIBHBIX, CAMOCTOSITEILHBIX PadOT U TECTOB;

OLIEHKa «OTIMYHO (9)» BBICTABISIETCS CTYICHTY, ITOKAa3aBIIEMy CHCTEMaTU3UpPOBaHHbBIC, TIIyOOKHE
3HaHUS y4eOHOM NpOrpaMMbl JUCHMIUIMHBI NPU OTBETE JK3aMEHALMOHHOrO OWieTa M OTBETE Ha
BOIIPOCHI 0 TPOrpaMMe TUCLUUILTMHBI, a TAaKXKe 10 pPe3ylIbTaraM KOHTPOJIBHBIX, CaMOCTOSTEIBHBIX
paboT u TeCTOB;

OLIEHKA «OTAMYHO (8)» BBICTABIAETCS CTYICHTY, IOKAa3aBIIEMy CHCTEMAaTW3MPOBAaHHBIC, 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 U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha IIPAKTUKE, HO JIOILyCKAeT B OTBETE
WM B PELIEHUH 3a/1a4 HEKOTOPHIE HETOUHOCTH;

OLIEHKa «Xopoulo (6)» BBICTABIAETCS CTYAEHTY IO pe3yJbTaraM KOHTPOJIBHBIX, CaMOCTOSTEIbHBIX
paboT M TEecToB, €caM OH 3HAET Marepuan SK3aMEHAIMOHHOrO Omiera, Mo CyIIECTBY M3JaraeT ero,
yMeeT IIPUMEHSTh [10JyUCHHbIC 3HAHUS Ha NIPaKTUKE, HO JAOIyCKAaeT B OTBETE MHOI'O HETOYHOCTEH;

OLCHKa «XOpoIIo (5)» BBICTABJIACTCA CTYACHTY IIO PE3YJIbTaTaM KOHTPOJIbHBIX, CAMOCTOATCIIbHBIX
pa60T 1 TCCTOB, €CJIM OH 3HACT MAaTCpHral 3K3aMCHALIMOHHOI'O 6I/IJ'IeTa, n3jaract €ro, ymeeT INpuMCEHATH
MOJIYYCHHBIC 3HAHUS HA MMPAKTUKE, HC JOITYCKACT B OTBCTC pr6BIX ()H_II/I6OK;

OLICHKA «YIOBJETBOPUTENBbHO (4)» BBICTABISAETCS CTYOCHTY II0 peE3ylbTaraM KOHTPOJBHBIX,
CaMOCTOSATENIBHBIX Pa0OT M TECTOB, a TaKXKe, €CIM BO BPEMs OTBETA 3K3aMEHAlIMOHHOTO Ouiera oH
nokasayl (parMEeHTapHbI, XapakTep 3HaHWW, HEAOCTATOYHO MpPaBUJIbHBIE (OPMYIHPOBKH 0a30BBIX
MOHSATHH, HO TIPH 3TOM OH BJIafIceT OCHOBHBIMU pa3zeiaMu y4eOHOH MporpaMMbl, HEOOXOJUMBIMU JJIS
JaybHelIero ooyueHus;

OLIEHKA «YIOBJETBOPUTEJIBHO (3)» BBICTABIAETCS CTYHEHTY II0 pe3ylbTaraM KOHTPOJIbHBIX,
CaMOCTOATENBbHBIX paboT U TECTOB, a TAKXE, €CIIM BO BPEMs OTBETa 3K3aMEHALMOHHOTO OMiIeTa OH
MOKa3aJd Pa3pO3HEHHbIM XapakTep 3HAHWH, HEJOCTaTOYHO INPaBHIbHbIE (OPMYIUPOBKH 0a30BBIX
MOHATUH, HApYIIEHUE JIOTHYECKON MOCIEeI0BATEIIbHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO
IpU 5TOM OH BIAJeeT OCHOBHBIMU pa3jesiaMu y4eOHOM IpOTrpaMMbl, HEOOXOAMUMBIMU JUIs
nanpHeimero o0y4eHHs M MOXET IPUMEHSTh MOJy4YeHHbIE 3HAaHUS MO o0pas3ly B CTaHAAapTHOU
CUTYyalluy;

OLICHKA «HEYJIOBJIETBOPUTENBHO (2-1)» BBICTABISETCA CTYAEHTY IO pe3ylbTaTaM KOHTPOJBHBIX,
CaMOCTOATENIbHBIX paboT M TECTOB, a TAaKKe, €CJIM BO BPeMs OTBETa SK3aMEHAIMOHHOTO OWiIeTa, OH
MOKa3aj, YTO HE 3HAeT OoJblIel YacTH OCHOBHOTO COZEpKaHUS y4yeOHOH HMpOrpaMMbl AWUCIMIUIMHBI,
JomyckaeT rpyOble omMOKM B (OPMYIMPOBKAX OCHOBHBIX MOHSATHH AMCLUMIUIMHBI M HE YMeEET
UCII0JIb30BaTh [10JIyYEHHbIE 3HAHUS IIPU PELIEHUH TUIIOBBIX MPAKTUUECKUX 3a/au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

JuddepeHMpoBaHHBIA 3aU€T MPOBOIMTCS IO HMTOTaM TEKyILEH YCIEBAaGMOCTH: IO pe3ylbTaraM
TECTOB 110 K&KJOU TEME.

[Ipu mpoBeneHMH yCTHOro 3K3aMeHa oOydamomiemycs npeaoctasisiercsi 60 MUHYT Ha MOATOTOBKY.
Ompoc ofyuatomerocs 1o OujeTy Ha YCTHOM SK3aMEHE He [OJDKeH IPEBBINATh IBYX
ACTPOHOMMUYECKHX YacOB.

Bo Bpemsi mpoBeieHus 3K3aMeHa NpU IOATOTOBKE OTBETOB Ha OWIIETHI, OOydYalolIecs MOTYT
MOJIb30BATHCS MPOTPAMMO JUCIUIUINHBL, KOHCTICKTaMU JICKIIUK U JIF000H JIPYroi IuTeparypo.

Bo Bpems mpoBenmeHHMsl SK3aMeHa NpU OTBeTe OOYyYaroIIerocsi Ha BOMPOCHl MO OWIETy WM MO
IporpaMme JUCHUIUIMHBI OH HE MOXKET I0Jb30BaThCsl KOHCIIEKTaMHU JIEKUMH M J000# Ipyroit
JIUTEPaTypOu.



