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 «OCcHOBBI pOOOTOTEXHHUKNY YATASTCS B IIEPBOM M BTOPOM CEMECTpax crylaeHTam marucrparypsl MOTHU,
oOyJaromuMmcsl Ha Kadenape MeXaHUKH W MPOIECCOB YIpaBlieHHs, Oaszupyromielics B MHcTUTyTe mpobiem
Mexaanku uMm. A.1O. Mmumackoro Poccuiickoit akanemun Hayk. Llens kypca — ¢popMupoBaHue y CTYICHTOB
MPEJCTABICHUSI 0 POOOTOTEXHHUKE KaK O MPUKIAHOW HAYYHOW IUCIMILIMHE, XapaKTePHU3YIOUICHCs CBOUMHU
0a30BBIMU TOHSATUSAMU, 3a/ladaMHd W METOAaMH HcciienoBaHus. OCHOBHOE BHUMaHUE YICIACTCS MEXaHUKE
pOOOTOTEXHUYECKMX CHCTEM M TpobieMaMm yIpaBieHHs WX JBIKEHHEM. B mpoliecce HM3ydeHus Kypca
CTYIEHTHI OCBOSIT COBPEMEHHBIE METOIbl KWHEMaTHYeCKOTO aHallhu3a CHCTEM TBEPABIX TeJ, CBS3aHHBIX
IAPHUPAMHU PA3IUYHBIX THUIOB, METOABl MAaTEMaTHYECKOTO MOJEIHPOBAHUS IWHAMUKH TaKHUX CHCTEM,
pacmmpsAT ¥ yriyOosaT (QyHIaMEHTalbHBIE 3HAHHS 10 MEXaHWKE CHCTEM CO CBS3aMU (TOJIOHOMHBIMH U
HETOJIOHOMHBIMH), TIO3HAKOMSATCA C OCHOBHBIMHM 3aJauaMd  YIPAaBICHUA MaHUMYISIHUOHHBIMH U
JIOKOMOIIMOHHBIMH (MOOUJIFHBIMK) POOOTaMU W METOAAMH WX pEHIeHHUS. 3HAUYUTEIbHOEC BHUMaHUE OyleT
YIENEHO METO/IaM ONTUMAIILHOTO YIIPABICHUS POOOTOTEXHIUUECKUMHU CHCTEMAaMH.

JIJisi yCTHeIHOTO YCBOGHHS IMPOTrpamMMBbl Kypca CTYACHTY HEOOXOIMMO HMMETh 0a30BbIC 3HAHWS MO OOIIeH
¢duznKe, MaTeMaTHYECKOMY aHaIu3y, UG PepeHIMaTbLHBIM YPAaBHEHUSM, TEOPETUICCKON MEXaHUKE, OCHOBAM
TEOpHUH YNIPABIICHUS M ONTUMU3ANMU. J[aAHHOMY Kypcy TpEIIIecTBYeT M3yueHue NUCHUIUINH «BBeneHnue B
TEOPUIO YTIPABICHHS», « YCTOMUMBOCTh MEXAHMUYECKUX CHCTEM» M «YNPABICHHE W ONTUMHU3ALNSDY, KOTOpPbIE
MpEeTnoAaroTCs Ha Kadeape MEXaHWKU W IPOIECCOB YMpaBIeHUS CTyIAeHTaM OakajnaBpuara. B pesynbrare
oOydeHus: auciuIuinHe «BBesieHne B poOOTOTEXHUKY» CTYIEHTHI OyIyT yMETh MOAEITHUPOBATH KUHEMATHKY
CUCTEM TeJl C WCIIOJIb30BaHWEM MAaTpHIl MpeoOpa3oBaHUN OJHOPOIHBIX KOOPAWHAT; COCTABIATH YPaBHCHHS
JMHAMUKH poOOTOB B pa3inyHbIX (hopMax; HCIOIb30BATh MPUHIIMIT HAUMEHBIIETo MPUHYXIeHus [‘aycca ms
MOJICTTUPOBAHUS JTMHAMUKH POOOTOB; YYHUTHIBATh IMPH MOJACIUPOBAHUU YIPYTYIO TOJATIMBOCTH 3BEHBHEB
pOoOOTOB W WX COWICHEHHMIH; pACCUUTHIBATh 3aKOHBI YIpaBleHHWs PoOOTamMH, oOOecleunBaone Hux
MTO3UIIMOHUPOBAHUE B 33J]JaHHOW KOH(HUTypalliy WK OTCIIEKWBAaHWE 3aJaHHOTO JIBIKEHUS; peIlarh 3ajadu
ONITUMAIILHOTO YIIPABICHHUS POOOTaMH IO KPUTEPHSIM OBICTpOJeicTBUs U noTpebnenus: sHeprun. CTy/eHTEHI,
YCIENIHO YCBOUWBIIHUE KypcC, OyIyT UMETh BO3MOXXHOCTH CaMOCTOSTEIHHO OCBAaWBaTh HOBEIE IPEIMETHEIC
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 CTYIEHTaMM COBPEMEHHBIX METOJOB KHHEMAaTH4eCKOIrO aHajlu3a CHCTEM TBEPIBIX Tel,
CBSI3aHHBIX ILAPHHUPAMH Pa3IMYHBIX THIIOB,METOJOB MaTeMaTHYECKOIO MOJCIMPOBAHMS IUHAMHUKH
TaKHUX CUCTEM;
* pacmmpeHne Hu yniyOneHue (yHAaMEHTaJIbHBIX 3HAHMH IO MEXaHUKE CHCTEM CO CBA3aMHU
(rOJIOHOMHBIMHU ¥ HETOJIOHOMHBIMH);
* O03HAaKOMJICHHE CTYIEHTOB C OCHOBHBIMM 3aJlayaMHM YIPABICHUS MAaHUIY/SIHUOHHBIMH U
JIOKOMOIIMOHHBIMU (MOOHJIBHBIMH) POOOTaMH M METOJAMHM HX PEIICHHS,METOAaMU ONTHUMAJIBHOTO
ynpaBieHHs: pOOOTOTEXHUYECKHMHU CHCTEMaMH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE 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 peaau3aliu BBICTYIUICHMH Ha HAyYHO-NPAKTUYECKUX KOH(EpeHIUsIX,
ceMHHapax | T.II.




OIIK-3 CniocobeH BbIOMpaTh u (MIIN) OIIK-3.3 Brnameer aHaIUTUYECKUMHU W BBIYMCIUTEIHLHBIMHU
pa3pabarkIBaTh MOIXObI K PEIICHUIO TUTIOBBIX |METOAaMH PEIICHUS, TTOHUMAeT W YYHUTHIBACT HA TPAKTHKE
Y HOBBIX 337124 B 00acTi npodeccnoHanbHOH  |TpaHUIbl IPUMEHUMOCTH MOTyYaeMbIX PEIICHHHA

ACATCIIBHOCTH, YUUTBIBAA 0COOCHHOCTH U
OrpaHUYCHHUA PA3JINYHBIX METOAOB PCIICHHUA

[MK-3 Cnocoben mpodeccuonanbuo padorars ¢ |[IK-3.1 TlonnMaer npuHIUNBI pabOThl HUCIOIB3YEMOTO
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM 00opynoBaHUsS (crierManu3upOBaHHBIX MaKEeTOB
o0opynoBanreM (MpruOOpaMH U yCTAHOBKAMH, | [TPUKIIAJTHBIX IPOTPaMM)

CHeUHaIu3UPOBAHHBIMU TAKETAMHU TPUKIIAIHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBoeHMS JUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATh:
* OCHOBBI KHHEMaTHKU ¥ TUHAMHKH CHCTEM MHOTHX TEJ; METOJbl MaTeMaTHYECKOr0 MOJCINPOBAHHS
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;
*  HCHOJIB30BaTh NPUHILUII HAaMMEHBIIEro NPUHYXAEHHs [aycca s MOIEIMPOBAHUS JUHAMHKU
po6oTOB;
* YYHTBIBAaTh [IPU MOJEIMPOBAHHHU YIPYTYIO NOIATIIMBOCTD 3BEHBEB POOOTOB M X COUJICHEHUIT;
*  paccuMTHIBaTh 3aKOHBI YIIPaBICHUS pPOOOTaMH, OOECIICUMBAIONINE HX ITO3MIMOHUPOBAHUE B
3a1aHHOW KOH(UTYPALMK HIIH OTCIC)KMBAHNE 33JJaHHOTO JIBH)KCHUS,
* pemiath 3aJayd ONTUMAJIBHOTO YIPABICHUS pPOOOTAMH MO KPHUTEPUSM OBICTPOJACHCTBHS U
noTpeOIeHus! SHEPTUH.

BJIQJICT!

* HaBBIKAMU OCBOCHHS 0OJIBIIOTO 00beMa HHpopMaITH;

. KyJIBTYpOil MaTreMaTHYeCKOTO MOJACIHPOBAHHS IHHAMHYECKHX IIPOLECCOB B  CIIOXKHBIX
MEXaHHYECKHUX, IEKTPOMEXaHUYECKUX U MEXaTPOHHBIX CHCTEMaXx;

* HaBBIKAMH pEIICHHS THUIOBBIX 337a4 M 3a/1a4 MOBBIMICHHOW TPYAHOCTH TEOPETUYECKOTO IUIaHa C
UCIIOJIb30BaHHEM METOJOB MOJCIMPOBAHUS M aHAIN3a JUHAMHYECKHX MHPOLECCOB, YNPABICHUS H
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.
MoOunbHBIe pOOOTHI, MEpEMEIAOIIHECS

6 B CONPOTUBIBIIONIMXCS 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 TOHATUS KWHEMAaTHUKH MHOTO3BEHHBIX MaHHUIYASTOPOB. OOO0OIICHHBIE KOOPAMHATHI
MaHUMYJIATOpa (BHYTPEHHHE KOOPANHATHI) U 00O0OIICHHBIE KOOPAUHATEI 00BEKTa MAaHUITYIHPOBAHUS
(BHemHMe KkoopAauHAThl). OCHOBHOE YpaBHEHHWE KHHEMAaTHKH MHOTO3BEHHOTO MAaHHUIIYJSATODA.
Ilpsimass m oOparHas 3ajlayd  KWHEMAaTUKA MaHUMyJIsATOpoB. [loHATHE O KUHEMaTHYECKOU
N30BITOYHOCTH.

Omnucanue KMHEMaTHKH a0CONIIOTHO TBEPIOTO Tejla C HEMOABHKHOIN TOYKOM B TEpMHMHAX MaTpHIbI
MOBOPOTa, ONPEACISIONICH IOJIOKECHUE Tella MO OTHOIICHWI0 K 0a30BOWM CHUCTEME KOOPIUHAT,
YCJIOBHO MPUHATOM 32 HEMOABIKHYI0. KococuMMeTpruiecknuii TEH30p yTIIOBOM CKOPOCTH.

VYpaBuenue Ilyaccona. [uddepenuupoBanue TeH30pa BTOPOTO paHra B MOABIKHOM cHCTEME
koopauHatr. OnucaHWe KHHEMaTHKH IPOM3BOJIBHOTO JABMXKEHHUS aOCONIOTHO TBEpAOro Tejla MHpU
noMoInu 4x4-mMatpul NpeoOpa3oBaHUN OHOPOAHBIX KOOPAHHAT.

Omnucanue KNHEMaTHKU CHCTEMBI CBS3aHHBIX TEJI B TEPMHHAX MaTPHIl PEoOpa30oBaHU OTHOPOIHBIX
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 Hprotona-Oiinepa. YpaBuenus Jlarpanxa nepBoro u
BTOPOTO pojia. YpaBHeHUs Armmens U Majpku. BeipaskeHust JUisT KHHETHUECKONW HEPTUU a0CONTIOTHO
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 IIpyUHIMUIIA HaUMCHBIIICTO MPUHYKACHUA JUIA MOJCIIMPOBAHU JUHaAMUKHN
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 /TSI MOMEHTA CHJI YIIPYTOCTH OTHOCHUTEIBHO OCH, MPOXOAALICH dYepe3 IEHTP
MONIEPEYHOT0 CEUEHMs CTEp)KHS MEpIEeHAUKYISIPHO IUIOCKOCTH u3ruba (OCHOBHOE YypaBHEHHE
3IIEMEHTApHON TEOpUHU U3ruda Oanku).

VYciaoBus MPUMEHUMOCTH 3JIEMEHTApHOW Teopuu m3ruba Oanku. BeIBOI BBIpakeHHS ISl YHPYTOM
MOTEHIMAIBLHON SHEPIUU M30THYTOTO CTEpXHA. BBIBOA ypaBHEHHWil BpalleHHS YHPYToro CTEpKHS
OTHOCHUTEJIBHO HETOJBIKHON OCH TOJ JCHCTBUEM YIIPABJISIONIETO MOMEHTA, MPHIOKEHHOTO K ITOH
ocu. MaTHTpoaudepennuanibaas u auddepennnanbaas GopMa ypaBHEHUH JABIKEHISI, CBSI3b MEXKILY
Humu. Kpaesbie ycnoBusi.

[TocTraHoBKa M pelIeHNE 33/1a4d YHPABJIECHHs [TOBOPOTOM YIIPYTOro CTepKHS (PYKM MaHUIYISATOpA)
Ha 33/JlaHHBII YTrOJl C TalleHWeM ero KojecOaHWi C TMOMOLIBI0 MOMEHTa, OTPaHWYEHHOTO II0
a0COIOTHOM BEJTMYHHE.

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

3amaua TMO3WIMOHUPOBAHMA. 3afada OTCJICKMBAHHMS TPACKTOPUM  MaHUIIYJIsATOpa. 3ajada
OTCIIC)KUBAHUS TPAEGKTOPUM OOBEKTa MAHUITYJMPOBAaHMA. 3ajgada OTCICKHBAHUS JIBHIKEHUS
MaHUIyJsTopa. OCHOBHBIE METO/IBI PEILICHHS 3a/1a4H MTO3ULIHOHUPOBAHHUS.
[Iponopuuonansuo-guddepenuuansabiii peryastop (I11-perymsarop).
[IponopuuonansHo-uHTErpansHO-AupPepenunansublii peryastop (IIM/I-perynstop).

VYnpagieHre MO3UIMOHUPOBAHUEM M OTCIICKHUBAHMEM JBIDKEHUS TPU TOMOILM YTPaBIEHUS C
«KOMITEHCHUPYIOIIEH» 00paTHOMN CBSI3bI0, MPUBOSIIECH K TUHEAPU3AIUY YPAaBHEHUH JIBU)KCHUSL.
JlokanpHas ONTUMM3ALUS JBWKEHHH MAaHUIYJIATOPOB C KHHEMATHYECKOM M30BITOYHOCTBIO.
[IceBnooOparenre MaTpHi.

5. OnTuMaiasHOE YHOPAaBJICHUC IJICKTPOMCXAHUYICCKUMU MAHUTTYJIAIIMOHHBIMU pO6OTaMI/I.

3amaya ONTHUMM3ALMKM TPAGKTOPUM JBIKEHHS (ABYyXTOYEUHAs 3ajada). 3ajada OINTHMAJIbHOTO
yOpaBJIeHUsl ABIKEHHEM BIONb 3aJaHHOM TpaekTopuu. OnTHUMu3anmusi MO OBICTPOACHCTBHIO U
JHepro3arparam.

Cuntes ONTHUMAJIEHOTO o OBICTPOACICTBHIO yHpaBJICHUS MO3UIIMOHUPOBAHUEM
ANEKTPOMEXAaHNYECKON CUCTEMBI C OHOW CTENEHBI0 CBOOOBI IIPHU OIPAaHUYEHUSIX Ha YIpaBIISAIOIIEEe
HaNpsDKCHUE U TOK B 0OMOTKE SIKOPSI SIEKTPOABUTaTEIs.

CuHTe3 ONTUMAJIBHOIO YIPABICHUS IO3ULIMOHUPOBAHUEM 3JIEKTPOMEXAHUYECKON CUCTEMBI C OAHOM
CTCTIEHBIO CBOOOABI IO KOMILIEKCHOMY KPHUTEPHIO, YYUTHIBAIOIIEMY OBICTPONEHCTBHE U
SHEpro3arparsbl.

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

6. MoOuibHBIE POOOTHI, MEPEMEIIAIONINECS B COMPOTUBIAIOIIMXCS CPEAax 3a CYEeT HW3MEHEHHS
KOH(UTypanuu U ABUKEHUS BHYTPEHHUX TEI.

MHoro3BeHHbIe MOOWIILHBIE MEXaHHM3MBI C BpalIaTelIbHBIMH W TOCTYNATCIbHBIMH IIAPHUPAMHU.
dusnyecknii MEXaHU3M UX TIEPEMEIICHHS B COMMPOTUBIISIONIUXCS CpeIax.

KBazucrarnueckue u TUHAMUYECKUE PEKUMBI IBUKCHUS.

O030p MOCTaHOBOK 33J1a4 ONTUMAIBHOTO YIPABICHUS U PE3YIBTaTOB MX PEHICHUS (110 TyOIHKausiM
MOCTICAHUX JIET).

OnTumanbHOE yIpaBlieHUE MPSIMOIHHEHHBIM JBMKCHHEM MOOMIIBHOTO MEXaHU3Ma C OTHUM U JBYMS
BHYTPEHHHMH TEJIaMHU TI0 KPUTEPHIO MaKCUMAIILHOW CpeJHEH 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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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 POOOTOTEXHUKH» TpeOyeT OONBLION CaMOCTOSTEIbHON paboThI
cTyaeHTa. B mporpamme Kypca ImpHBeIeHO MUHMMAJIBHO HEOOXOIMMOE BpeMs Ui padoThl CTy[AEeHTa
HaJl TEMOM.

CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHHE ¥ KOHCIIEKTHPOBAHNE PEKOMEHJOBaHHOW JIUTEPATYPhI;

— mpopaboTKy yueOHOro marepuana (MO KOHCIIEKTaM JIEKLIWH, CEeMHUHApOB, y4yeOHOH W HayyHOH
JTUTEpPaType);

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

— MOJTOTOBKY K KOHTPOJIBHBIM, CAMOCTOSITEIILHBIM Pa00TaM U TECTaM.

PykoBOACTBO M KOHTPOJb 3a CaMOCTOATEIHHOW padOTON CTYIAEHTAa OCYIIECTBISIETCS B Pe3yiIbrare
aHalli3a WTOTOB KOHTPOJBHBIX, CAMOCTOSTEINBHBIX pPa0OT W TECTOB, a TaKKE WHIAWBHIYaTbHBIX
KOHCYJIbTaIuH.



[loka3zarenem BiaJeHHs] MaTepHaIOM CIY)KAT yYMEHHE pewmarh 3afgadd. s GopMHUpOBaHUS yMEHHS
INPUMEHATh TEOPETHUYECKHE 3HAHUS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pelarbh Kak MOXHO OoJbIe
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

kBaTuuKkanus: 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 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 «OCHOBEI pO6OTOTeXHI/IKI/I)> O6y‘laIOH_II/II\/’IC$I JOJIKCH:

3HAThb:

¢ OCHOBBI KHHCMATHUKU U JUHAMUKH CUCTCM MHOI'UX TCJI; MCTOAbI MATCMATUYCCKOTO MOACIINPOBAHUA

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;
*  HCIIONB30BaTh MPHUHLMII HAWMEHBIIErO MPHHYXIACHHA laycca A MOIEIMPOBAaHUS TUHAMHKH

po6oTOB;

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

*  paccunThIBaTh 3aKOHBI YIIPaBIECHUS pPOOOTaMH, OOECIEUMBAIONINE HX IO3MLIMOHUPOBAHHE B
3aJaHHON KOH(PUTypally WIH OTCICKUBAHUE 3aJaHHOTO JBM)KCHUS;

* pemarb 3aJadd ONTHUMAJIBHOTO YIPABICHUS POOOTAMH MO KPHUTEPUSAM OBICTPOACHUCTBHA U

MOTpeOICHUST DHEPT M.
BJIaJeTh:

* HaBBIKAMH OCBOCHHS 0OJIBIIOTO 00beMa HH(opMaIy;

. KyJAbTYpOH MaTEeMaTHYECKOIO MOJCIUPOBaHMUA [MHAMMUYECKUX IIPOLIECCOB B  CIOXKHBIX
MEXaHMUYECKUX, DJIEKTPOMEXaHUYECKUX U MEXAaTPOHHBIX CHCTEMAX;

* HaBbIKAMH PELUCHMs TUIIOBBIX 3aJay U 3a/au MOBBILIEHHOM TPYAHOCTH TEOPETUYECKOIO ILIaHa C
WCIIOJIE30BAaHUEM METOJIOB MOJEIMPOBAHUSA W AHAIN3Aa JWUHAMHYECKHMX IPOLIECCOB, YIPABICHUSA H

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 OCYIICCTBJIACTCSA B (bopMe CaMOCTOATCIIbHBIX pa60T HJIM TECTOB B IIMCHMCEHHOI

(dhopme 1o KaxI0l TeMe.

PYKOBO):[CTBO U KOHTPOJIb 3a CaMOCTOSTCIIFHOM pa60T0171 CTYACHTA OCYUICCTBJIACTCA B PC3YJIbLTATC
aHalin3a HTOIOB KOHTPOJIbHBIX, CaMOCTOATCIIbHBIX pa60T H TECTOB, a TAaKXC MHHAUBUAYAJIBbHBIX

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. DOnemeHTapHas TeOpHs PENYKTOPHBIX OJJIEKTPONPUBOAOB C JBUTATENSIMH IIOCTOSHHOTO TOKA.
DeKkTpoMexaHu4YecKas CUCTeMa C OHOM CTEeTeHbI0 CBOOOIbI, €€ XapaKTePUCTUKU. DIEKTPOMAarHUTHAs
U 3JIEKTPOMEXaHN4eCKast MOCTOSIHHBIE BPEMEHHU.

2. ®opMyaMpoBKAa OCHOBHBIX 3aJad yNPaBICHUS MAHUMYISUOHHBIMH poOOTaMu: 3ajgaqu
MO3ULIMOHUPOBAHUS, 3aJaddl OTCJICKMBAHHUS TPACKTOPHUH MAHHUITYJISITOPA, 3aJaddl OTCICKUBAHMS
TPAaeKTOpUU 00BEKTa MAHUITYJIMPOBAHMS, 3a/1a4 OTCIECKUBAHUS JBIKCHNS MaHUITYJISITOPA.

BAPUAHT Ne 2

1. OcHOBHBIE METOABI PELICHUS 33/1a4l MO3UIUOHUpPOBaHuA. [IponopuuonanbHO-1upGepeHInaTbHBINA
peryastop  (ITJI-perymsitop).  I[IponopumuoHansHO-UHTETpaIbHO-IU(DOEPEHIIMANBHBIA  PETYISITOP
(ITN -perynsTop).

2. BbIBox ypaBHEHHS IUIOCKOTO BpalleHUs ynpyroil Oanku (yrnpyrod pyKH MaHUITYJSTOpa) BOKPYT
HenoABIKHOU ocu. MHTerpo-guddepennmansiast u nuddepenuunansras Gopmel ypaBHeHus. Kpaesbie
yCIJIOBUSL.

BAPUAHT Ne 3

1. YhpapineHue NO3MLUOHUPOBAHHUEM M OTCJIEKUBAHMEM JBHXKEHUS INPU IOMOILM YIPABIEHUSA C
«KOMITCHCUPYIOLIEi» 00paTHOM CBSI3bI0, MPUBOASIICH K TMHEAPU3ALUH YPABHEHUH JBUKCHUSL.

2. Maremarndyeckas  MOJENb  MHOTO3BEHHOTO  JIEKTPOMEXAaHMYECKOTO  MAHMIIYJISATOpa  C
JIEKTPOBUraTEISIMU IOCTOSIHHOIO TOKA. YPaBHEHMS JBU)KEHUSL.

BAPUAHT Ne 4

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

2. 3amava 00 ONTUMAaJbHOM IO  OBICTPONCHCTBUIO  YNPABICHWH  TO3UIHOHHPOBAHHEM
AJICKTPOMEXaHUUECKOW CHCTEMBI C OJHOM CTENEHBbI0 CBOOOIBI NPH OTrPAaHMYCHHSX, HAJlaraeMbIX Ha
yIpaBisiollee HaNpsHKEHHE W TOK B IHENH sKops odnekrponsurarens. CHHTE3a ONTHMAaIbHOTO
yIpaBJIeHHs] HA OCHOBE IPHHIIMIIA MAKCUMYyMa.

BAPUAHT Ne 5

1. CuHTE3 ONTHMAJIEHOTO YIIPABJICHUS TIO3UIIMOHUPOBAHUEM JIEKTPOMEXaHHUYECKOH CUCTEMBI C OTHOM
CTENEHBIO CBOOO/IBI II0 KOMIUICKCHOMY KPUTEPHIO, YUUTHIBAIOIEMY OBICTPOJICHCTBHE M SHEPro3arparkl
(TerutoBBIe TOTEPH B OOMOTKE SKOPS DJICKTPOIBUTATEIIS).

2. MHOro3BeHHbIE MOOWJIFHBIE MEXaHH3MbI C BpaIIaTeIbHBIMU M IOCTYNATEIbHBIMU IIApPHHUPAMH.
®dusnueckuii MEXaHM3M HMX IEpeMEIICHHsT B CONPOTUBIIOIIMXCS cpenax. Kasucraruueckue U
JMHAMHYECKHE PEKHUMBI JIBWKEHHS. MOOHMIBHBIC CHCTEMBI C TOJBM)KHBIMH BHYTPCHHHMH TEIaMHU
(BuOpamoHHbIE POOOTHI).

BAPUAHT Ne 6

1. OnTumaneHOE yNpaBieHUE MPSMOJIMHEHHBIM JIBHKCHUEM MOOWIBHOTO MEXaHWU3Ma C BHYTPCHHUM
TEJIOM M0 KPUTEPHI0O MAKCHMAIbHOW CpeAHEHl CKOpOCTM B Cpelax ¢ pas3uuyHbIMH 3aKOHAMHU
CONPOTHUBIICHHSI.

2. KpaszumontumanpHOE€ 1O OBICTPONEHCTBHIO YIIPAaBICHHE MHOTO3BEHHBIM 3JIEKTPOMEXaHUYECKUM
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
(BHemHue koopAnHaThl). OCHOBHOE YpaBHEHME KMHEMAaTUKU MHOTO3BEHHOTO MaHumyinsTopa. [Ipsmas
u oOpaTHas 3aJa4ll KHHEMAaTHKH MaHUIYJITOPOB. IIoHsATHE 0 KHHEMAaTHYECKOH U30BITOUHOCTH.

2. llpuanun nauMensiuero npunyxaenus ([‘aycca). Ero dopmynmupoBka ©u H0Ka3aTenbCTBO.
[TpumeneHue A MOJETUPOBAHUS AMHAMHUKHA POOOTOTEXHUYECKHX CUCTEM.

DK3AMEHALIMOHHBIN BUJIET Ne 2

1. Onucanne KMHEMAaTUKKA aOCONIIOTHO TBEPIOIrO Tejla C HEMOABM)KHOM TOYKOM B TEPMHHAX MAaTPHLIBI
MIOBOPOTA, OINPEACIISIONICH MOJIOKEHUE Tea M0 OTHOIIEHHIO K 0a30BOM cHcTeMe KOOPJHHAT, YCIOBHO
MPUHATON 32 HEMOABIMKHYI0. KocoCMMMETpHUYECKUI TEH30p YITIOBOM CKOpOCTH. YpaBHeHHe [lyaccoHa.
2. BbIBox ypaBHEHHS IUIOCKOTO BpaIleHUs ynpyroil Oanku (yrnpyrod pyKH MaHUITYJSTOpa) BOKPYT
HEenoABIKHOU ocu. MHTerpo-guddepennmansHas u nuddepenuunansias Gopmel ypaBHeHus. Kpaesbie
yCIJIOBUSL.

AK3AMEHAIIMOHHBIN BUJIET Ne 3

1. Marpuibl OTHOPOIHBIX MPeoOpa3oBaHuil KOOpAUHAT. VX MCIOMB30BaHUE JIJISi OMUCAHHS CIOKHOTO
JIBIDKCHUST aOCOJIFOTHO TBEPIOrO Tejda M CHUCTEM TBEpAbIX Tell. [IpuMeHeHue B 3amadax MEXaHUKH
po6oTOB.

2. Pasznmuunbie (HOpMBI BBIPQKCHUS JIJISI KUHETUYCCKOM SHEPrUM aOCONIOTHO TBEPIOTO Tella C
HETIO/IBM)KHON TOYKOHM M B CIIydae MPOM3BOJILHOTO JBM)KEHHS (B TEPMHUHAX BEKTOpPA YIJIOBOW CKOPOCTH,
TEH30pa YITIOBOW CKOPOCTH M MAaTpHIl OJHOPOAHBIX MpeoOpa3oBaHuii koopauHar). TeH30pbl HHEPIIUH,
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 IOA AEHCTBUEM YIPABISAIOLIET0O MOMEHTA CHJI, IIPUJIOKEHHOIO K OCH BpallCHUS.
Merton I'punbepra.

2. BeIBOI BBIpaX€HHS AJI1 MaTpHUIbl OBOPOTa TBEPAOTO Telld BOKPYT MPOU3BOJBHON HEMOABMKHON
ocu. Teopema Ditnepa 0 KOHEYHOM TOBOPOTE TBEPJOTO T€Ia OTHOCUTEIHHO HETIOIBUKHOM TOUKH.

AK3AMEHAIIMOHHBIN BUJIET Ne 5

1. BeiBog Qopmynbel Ui HPOM3BOTHOIO TEH30pa BTOpOro panra. CBsi3b MeXIy aOCOIIOTHON
(OTHOCUTENIFHO HEMOJABM)KHOM CHCTEMBI OTCUYETa) U OTHOCHUTENBHOM (OTHOCHTENHHO BpallaoLIeics
CUCTEMBl OTCUETa) IIPOU3BOIHBIMU. BBIBON TUHAMUYECKOIO YpaBHEHUs DMHiepa AJs TBEPAOIO Teja C
HENOABMKHOW TOUYKOM HA OCHOBE 3TOH (POPMYJIBL.

2. Mexanuueckue CBSI3M, MX Kiaccu(ukauusi. ['OTOHOMHBIE W HErOJOHOMHBbIE CBs3H. [lpuHUMDI
0CBOOOX/IEHHS OT CBsA3eH. AKTHBHBIE CHJIBI M CHJIBI peakiUy. BbIBoA KMHEMaTH4ecKUX ypaBHEHUIl
JIBIKEHHMS KOJIECHOM Tapbl TpH  YCIOBUM  HENPOCKANB3bIBaHUA  Kojec. JlokazarenbcTBO
HETr0JIOHOMHOCTH CBSI3H, OILIPEJEIIIEMON YCIOBUEM HENIPOCKAJIb3bIBAaHUS KOJIEC.

DK3AMEHAILIMOHHBIN BUJIET Ne 6

1. IlocraHOBKa 3a7a4n ynpaBieHUs MOBOPOTOM YIPYToi Oajku (pyKM MaHUIYISATOpA) HA 3aJaHHBINA
YToJ ¢ TalleHUEeM ero KojeOaHWi C MOMOIIBI0 MOMEHTA, OTPaHMYSHHOTO MO a0COJIIOTHOW BEJIMYWHE.
[TocTpoeHue ympaBineHHs, TacsAIlero IIABHYI0 MOAY YyHpyrux koineOanuil. OleHKa OCTaTOYHBIX
KoJieOaHuii.

2. BbiBox ypaBHEHHIl ABMKEHHS MEXaHHMUYECKOH CHCTEMBbl C MICaJbHBIMHM CBA3SIMH HCXOIS U3
NpUHIMIA HauMeHbliero npunykaenus (I'aycca). Ces3p npunnuna [aycca ¢ ypaBHeHusMu Jlarpamxa
MEPBOTO poja (C MHOKHUTEIISIMHU).

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



olleHKa «OoTIHYHO (9)» BBICTABISIETCS CTYIACHTY, IMOKA3aBIIEMYy CHUCTEMaTH3MpPOBAaHHBIC, TIIyOOKHE
3HaHMS Y4eOHOW MpOTpaMMBbl JUCHIUILIMHBI MPU OTBETE IK3aMEHAIMOHHOTO OWieTa WM OTBETE Ha
BOTIPOCHI 0 MPOTpaMMe JWCHUILTUHBI, a TaKXKe MO pe3ybTaraM KOHTPOJBHBIX, CAMOCTOSITEILHBIX
paboT U TECTOB;

OLIEHKA «OTIMYHO (8)» BBICTABIAETCS CTYICHTY, IIOKa3aBLIEMy CHCTEMaTU3UpPOBAaHHBIC, 3HAHUS
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 U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha IIPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PELIEHUH 3a/1a4 HEKOTOPHIE HETOUHOCTH;

OLIEHKa «Xopoulo (6)» BBICTABJIAETCS CTYAEHTY IO pe3yJbTaraM KOHTPOJIBHBIX, CaMOCTOSTEIbHBIX
paboT M TEecToB, €ciaM OH 3HAET Marepuan SK3aMEHAIMOHHOro Omiera, MO CyIIECTBY M3JaraeT ero,
yMeeT IPUMEHSTH [10JyUCHHbIE 3HAHUS Ha NIPaKTUKE, HO JAOIyCKAaeT B OTBETE MHOI'O HETOYHOCTEH;

ONCHKa «XOpoIIo (5)» BBICTABJIACTCA CTYACHTY IIO PE3YyJIbTaTaM KOHTPOJIbHBIX, CAMOCTOATCIIbHBIX
pa60T 1 TECTOB, €CJIM OH 3HACT MAaTCpHral 3K3aMCHALIMOHHOI'O 6I/IJ'IeTa, n3jaract €ro, ymeeT INpuMEHATH
MOJIYYCHHBIC 3HAHUS HA MMPAKTUKE, HC JOITYCKACT B OTBCTC pr6BIX ()H_II/I6OK;

OLICHKA «YIOBJETBOPUTENBHO (4)» BBICTABIAETCS CTYOCHTY II0 pE3ylbTaraM 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 IMporpaMMbl, HEOOXOJUMBIMU IS
JaybHeiero ooyueHus;

OLIEHKA «YIOBJETBOPUTEJIBHO (3)» BBICTABIAETCS CTYHEHTY II0 pe3ylbTaraM KOHTPOJIbHBIX,
CaMOCTOATENbHBIX paboT U TECTOB, a TAaKXE, €CIIM BO BPEMs OTBETa 3K3aMEHALIMOHHOTO OMiIeTa OH
MOKa3aJd Pa3pO3HEHHbIM XapakTep 3HAHWH, HEIOCTaTOYHO INPaBHIIbHbIE (OPMYIUPOBKH 0a30BBIX
MOHATUH, HApYIIEHUE JIOTHYECKON MOCIEeI0BATEIbHOCTH 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 TaKKe, €CJIM BO BPeMs OTBETa SK3aMEHAIIMOHHOTO OWiieTa, OH
MOKa3aj, YTO HE 3HAeT OoJblIel YacTH OCHOBHOTO COZEpKaHUS y4yeOHOH HMpOrpaMMbl AWUCIMIUIMHBI,
JoryckaeT rpyOble OomMOKM B (OPMYIMPOBKAX OCHOBHBIX NOHSATHH AMCLUMIUIMHBI M HE YMeEET
UCIIO0JIb30BaTh [10JIyUYEHHbIE 3HAHUS IIPU PELIEHUH TUIIOBBIX PAKTUUECKUX 3a/au.

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

HuddepenuupoBanuplii 3a4eT Mo gucuuiiiHe «OCHOBBI POOOTOTEXHHMKH» IMPOBOJUTCS IO HTOTaM
TEKyIleH YCIIEBAEMOCTH: 110 pe3ysIbTaTaM TECTOB 10 KaKJOH 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 Bpems mpoBelneHMs SK3aMEHa INPH IOATOTOBKE OTBETOB Ha OwieThl, OOydaromuecs: MOryT
MOJIb30BATECSl MPOTPAMMON JUCLUMIUIMHBI, KOHCIEKTaMH JICKLUH, CEMHHApOB W J1000# Jpyroi
JINTEPATYPOM.

Bo Bpems mpoBeneHHMsl SK3aMeHa NpPU OTBeTe OOYyYaroIIerocsi Ha BOMPOCHI MO OWIETy WIM MO
IporpaMme AUCIMIUIMHBI OH HE MOXKET I0JIb30BaThbCsl KOHCIIEKTAMH JICKIMH M CEMUHAPOB U JIHOOOM
IpyToil INTEPATYpPOU.



