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1 ]_Ie.HI/I, 3alaYi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyquml o TMCIOMIIJIMHE

Llenvio M3y4YeHUs1 MUCHUIUIMHBI «MaTeMaTHUECKHe OCHOBBI POOOTOTEXHHYECKUX CHCTEM»
SBISICTCS HM3YYCHHWE TMPHUHIUIIOB TPOCKTUPOBAHMS MaTeMaTHUYECKUX Mojene poOoToB u
POOOTOTEXHUYECKUX CUCTEM. B pamMkax TUCHMIUIMHBI Y CTYJEHTOB (DOPMUPYIOTCS 0a30BbIe 3HAHUS
OCHOBHBIX NOHSATHI U METO/IOB PEIICHUS 33/1a4 MEXaHUKH POOOTOB.

3aoauu uzyuenus OucyunIuHbL

e (O3HaKOMIJIEHHUE C MOHATUIHHBIM alapaToM poOOTOTEXHUUECKUX CHCTEM.
e ll3ydyeHue MaTeMaTUYECKUX MOJEICH MEXaHUKU pOOOTOB.

e DopMUpOBaHHME YMEHHUS aHAJIU3UPOBATH CTPYKTYpPY POOOTOTEXHUYECKOM CHUCTEMBI U
BBICTPAUBATh €€ MOJEIIb.

e llccnenoBaHue COBpeMEHHBIX TEHJCHIMHI U EPCIEKTUB B pOOOTOTEXHUKE.
o [IpumMeHeHHe MaTEMaTHUECKUX METOJIOB B PELICHUH 3a/1a4 pOOOTOTEXHUKH.
OO6yuenne no gucHUIUIMHE «MaTreMaTu4ecKue OCHOBbI POOOTOTEXHUUECKHX CHUCTEM)
HanpaBJIeHO HAa (OPMHUPOBAHUE Y O0YUAIOIIUXCS CIEAYIOINX KOMITETEHIIUHA:

Koa v HaumeHoBaHue
KOMIIeTeHII NI

NHaukaTopsl 10CTHAKEHUS
KOMIIeTCHIIUHU

HanmeHoBaHnue nmoxkasareis
OLICHUBAHUSA

[1K-5. Cnoco0eH cocTaBisATh
MaTeMaTHYECKUE MOJEIU
ABTOMATHU3UPOBAHHBIX U
pPOOOTU3UPOBAHHBIX CUCTEM,
HUX MMOACUCTEM U OTACIIBHBIX
3JIEMEHTOB U MOZYJIEH,
BKJTI0Yast MH(POPMAIIMOHHEIE,
JEKTPOMEXAHUYECKHE,
TUAPABINYCCKUC,
JEKTPOTUIPABINYECKNE,
AJIEKTPOHHBIE YCTPONCTBA U
CpelcTBa

NIIK-5.1. Ctpouth
dbuznveckue u
MaTeMaTHYeCKHUE MOJEITH
y3J10B, OJIOKOB U YCTPONCTB
POOOTOTEXHUYECKUX CHCTEM;
HIIK-5.2. Ucnions3yet
CTaHJAPTHBIE TTAKETHI
MPUKIIAIHBIX IPOTpaMM st
MaTeMaTH4YECKOTO
MOJIETTUPOBAHUS Y3JIOB,
OJIOKOB U YCTPOMCTB
POOOTOTEXHUYECKUX CUCTEM;
UIIK-5.3. Beimomnusier
KOMITBIOTEPHOE
MO/JICTUPOBaHUE
MaTeMaTHYeCKUX MOJIeIe
y3J10B, OJIOKOB ¥ YCTPOMCTB
POOOTOTEXHUYECKUX CHCTEM.

3HaTh:

OcHOBHBIE 3aKOHBI
KMHEMAaTUKU U JTHHAMUKH
TBEPAOrO Tella, OCHOBBI
TEOPETUYECKON MEXAHUKHU U
BbICILICH MaTEeMaTHKH;
COBPEMEHHBIE TEOPETUIECKHE
U DKCIIEpUMEHTAIbHbBIE
METO/Ibl pa3paboTKu
MaTeMaTHYECKUX MOJiesen
UCCJIETyeMBIX 00BEKTOB U
MPOIIECCOB B COOTBETCTBUHU C
TEXHUYECKUM 3a[aHHUEM.
Ymersn:

MoaennpoBaTh NOJIOKEHUE
Ka)KI0ro y3i1a
POOOTOTEXHHUUECKON CUCTEMBI
BO BPEMEHH, B 3aBUCHMOCTH
OT 3a7aHus. Pemate npsimele U
oOpaTHble 337241
KHMHEMAaTUKU U JTHHAMUKH,
MIPOU3BOJIUTH PACUETHI U
POEKTHPOBAHNE OTACITHHBIX
YCTPOMCTB
POOOTOTEXHUUECKUX CUCTEM C
HCIIOJIb30BaHUEM
COBPEMEHHBIX TEOPETHUECKUX
U DKCTIEPUMEHTAIbHBIX
METOJI0B pa3pabOoTKH
MaTeMaTHYECKUX MOJIeNen
UCCJICTyeMBIX 00BEKTOB U
MPOIIECCOB B COOTBETCTBUHU C
TEXHUYECKUM 33JJaHUEM.




Baanern:

HaBbikamu paboThl B makeTax
NPUKIIAIHBIX IPOrpaMMax I
MOJICTTUPOBAHUS
POOOTOTEXHHUECKUX CHCTEM H
WX OTACTHHBIX Y3JIOB.

2 MecTO IMCHUILTHHBI B CTPYKTYpPe 00pa30BaTeIbHOM NMPOrpaMMbl

JlucuumninHa OTHOCUTCS K 4acTH, popMUpyeMol ydaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHUN

b1.2 «/lucuumauuel (MOIyJIN)».

]_II/ICI_[I/IHJ'H/IHa HEMOCPEACTBCHHO CBsA3aHA CO CICAYIOIIMMH AWCHUIUIMHAMH W IIPpaKTUKaMU

OOITI:

Jluneiinas anre6pa;

MaremaTHYeCcKUH aHaJIN3;

MexaHuka poOOTOB U MEXaTPOHHbBIX MOYJICH;

MonenupoBanue poOOTOB U pOOOTOTEXHUUECKUX CUCTEM;
MogenupoBaHie CUCTEM YIIPABICHMUS;

ITponsBoacTBEeHHAs NpaKkTUKa (IIpeIIUIUIOMHas);

CrnenuanbHble IJ1aBbl MATEMATUKH;

VYnpasienue podoTaMu 1 pOOOTOTEXHUIECKIMHU KOMILJICKCAMH;
OKcIuTyaTaluus ¥ Halaka MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM.

3 CTpyKTypa M cojep:KaHHe IUCHUTILTHHBI

OO61mmas TpyA0eMKOCTh JUCHHUIUIHHBI COCTaBISAET 3 3adeTHhIe enuHuIlbl (108 yacos).

3.1 Buabl yueOHoii paboThl U TPYA0EMKOCTH

Ne B G100l DG KouunyecTBo Cemectp
u/n U1 yueOHoi padoThl 4aCOB >
1 AyAUTOpPHBIE 3aHATHS 54 54
B ToMm unce:
1.1 | Jlexuuwm 36 36
1.2 | CemuHapckue/mpakTHYECKUE 3aHATHUS 18 18
1.3 | JlabopaTopHBIC pabOTHI — —
2 CamocTosiTe/ibHasi padoTa o4 o4
B ToMm unce:
2.1 [ToaroroBka OTYETOB MO MPAKTUYECKUM 26 26
pabotam
2.2 | Pabora ¢ KOHCIIEKTOM JIEKITHH 10 10
2.3 | lloxroroBka K mud.3auéry 18 18
3 IIpome:xyTouHasi aTTecTanusi
3auet/mud.3a4eT/7K3aMeH 3a4er
Htoro 108 108




3.2 TemaTnueckuii NJIaH U3yYeHUS TUCHHUIIMHBI

n/n

Pa3zgeanl/TeMbl
JAACHUTLINHBI

TpynoeMKoOCTD, Yac

Bcero

AynuTopHasi padora

Jlexun

CemunHapckue/
MPAKTUYCCKHUEC

3aHATUA

JlaboparopHsbie

3aHATUA

[IpakTnueckas

IIOATrOTOBKAa

CamocrosaTe/ibHasA
padora

Pa3zpen 1. OcHOBHEIE NIOHATHSA U
KIaccupukanus
POOOTOTEXHHMYECKHX CHCTEM

oo

1.1

Tema 1. OCHOBHBIC OHATHS,
KJIaCCU(UKAIUA POOOTOTEXHUICCKIX
cUCTeM, 00JaCTH IPUMEHEHHUS

1.2

Tema 2. CtpykTypa
MaHUITYJISIIUOHHBIX CUCTEM.
Knaccudukanuss KnHEeMaTH4eCKHX 1ap

Paznen 2. OcHOBBI KHHEMATHKH U
AUHAMMKH POOOTOB €
NOCJIeA0BATEILHOM KHHEMATHKOM

62

18

12

32

2.1

Tema 1. IloctaHOBKa IpAMOM 1
00paTHO 3a7a4l KWHEMAaTUKH 1
nuHaMuKd. OcoOeHHOCTH poOOTOB €
IOCJIEN0OBATEIILHON KHHEMATHUKON

2.2

Tema 2. [Ipeobpa3zoBaHue KOOPAUHAT
B MaHHMMYJISIIIMOHHBIX CHCTEMax

2.3

Tema 3. Onpenenenne B3aMMHOTO
HOJIO’KEHHS TIOCJIEI0BATEIBHO
COEJIMHEHHBIX 3BEHHEB
MaHHITYJISIIUOHHBIX CHCTEM

2.4

Tema 4. Pemienue npsMoit 3agaun
KWHEMAaTUKHU MaHUITYJIILIUOHHBIX
CUCTEM

2.5

Tema 5. OnpeneneHue abCOTOTHBIX
CKOpPOCTEM TOYEK 3BEHBEB

2.6

Tema 6. OOpaTHas 3a1aua
KMHEMaTUKU MaHUITYJISIIUOHHBIX
CHCTEM C ITOCJIeJ0BATEIIbHOM
KHHEMATHKOMH

2.7

Tema 7. UccnenoBanne TUHAMUKU
MaHUITYJISIITUOHHBIX CUCTEM C
OCJIEN0BATEILHON KUHEMATUKON

2.8

Tema 8. Kunemaruka
MaHHHyHﬂHHOHHBD(pO6OTOBC
napajjieIbHON CTPYKTYPOil

Pa3znea 3. PoooToTexunueckne
komiliekchbl (PTK)

30

12

14




Tema 1. PoGoToTEXHUYECKHE

3.1 | KOMIUIEKCHI: Ha3HAYEHHUE, COCTaB U 4
KJIacCU(UKAIUs
Tema 2. Kommnonoska PTK.
3.2 2 2

TpaexTopuu cxBaTa MaHHITYJISATOPA
Tema 3. Heckoiabpko poOOTOB B

3.3 coctase PTK 2 2 4
34 Tema 4. O6ume Tpe6oBanus k PTK u 9 4
€ro KOMIOHEHTaM
Tema 5. [IimaHupoBaHuE TPACKTOPUN
cXBaTa MaHUIyJIATOpa podoTa B
3.5 . 2 2 4
cocraBe PTK Ha ocHOBe crinain-
byHKIMA
Hroro | 108 36 18 54

3.3 ConepxaHue TUCHUTLTHHBI

Pa3nes 1. OcHoBHBIE NOHATHSA U KJIaccupuKanusi po00TOTEXHHUYECKHUX CHCTEM

OToT pasznen mpencTtaBiser co0oil  BBeJeHME B 00JIACTH  POOOTOTEXHMKH, TJE
paccMaTpUuBaArOTCA OCHOBHBIC TCPMHHBI, ITIOHATUA U IIPUHIIUIIBI Knaccn(bnxamm p06OTOT€XHI/I‘I€CKI/IX
cucreM. OCHOBHBIE AaCIIEKThl, TaKW€ KaK THUMBI POOOTOB, MX (YHKIHOHAJIBHOE Ha3HAYCHHUE,
ApXUTEKTYypHbIE OCOOEHHOCTHM W 00JIaCTH MPUMEHEHMs, MOAPOOHO H3y4aroTcsl 3jaech. Takxke
OPOBOJUTCA KJIacCU(PUKAIMA KUHEMAaTHUECKUX Iap M aHAIW3 CTPYKTYphl MaHUIYJISILIMOHHBIX
CHCTEM.

Pasgen 2. OcCHOBbI KHHEMAaTHKH M [AHHAMHMKH PO0OOTOB ¢ MOCJIEA0BATEIbLHOMN
KHHEMATHKOH

B sToM pa3zgene paccmaTpuBaloTCS OCHOBBI KHHEMATHKU U JUHAMUKN POOOTOB, OCOOEHHO C
¢doxycom Ha poOOTax ¢ Mociae0BaTeIbHON KUHEMATHKON. 3/1€Ch N3y4atOTCs IPUHLIUIIBI TOCTAHOBKU
npsiMOM M OOpaTHOM 3aj7ady KMHEMATHKU W JIMHAMUKH, BKJIIOYas METOoAbl ux pemieHus. Ocoboe
BHUMaHUE yJeJseTcs MpeoOpa3oBaHUIO KOOPAWHAT U ONPEIEICHUIO B3aUMHOTI'0 ITOJIO’KEHHSI 3BEHbEB
MaHUIYJISIUOHHBIX CUCTEM.

Paznea 3. Podororexunueckne komiiekcol (PTK)

DTOT pa3ien MOCBAIIEH H3yueHUio poboTorexHmueckux komriuiekcoB (PTK) — cuctewm,
BKJIIOYAIOLIUX B c€0sl HECKOJIBKO pOOOTOB M JApPYrue KOMIIOHEHTHI. 371eCh OCBELIAIOTCS BOMPOCHI
HazHadeHuss U CTpykTypbl PTK, ux xnmaccuduxamum u TpeOOBaHHSIM K KOMIIOHEHTaM. Takxke
paccMaTpuBaeTCcs IIAHUPOBAHKE TPACKTOPHI CXBaTa MAHUITYJISITOpA pOOOTa, UTO SIBISETCS BaXKHBIM
ACTIEKTOM TPH MPOSKTUPOBAHUU U UCIIOJIb30BAHUU POOOTOTEXHUIECKUX KOMIUIEKCOB.

3.4 TemaTuka CeMMHAPCKUX/MPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1 CemuHapcKkue/mpakTHUYECKHE 3aHITHS

Cemunap 1. Pa3paboTka KHHEMAaTHYECKOM CXeMbl po0OTa MAHHIYJISATOpA C
MOCJIEI0BATEIbHON KHUHEMATUKOM.

Cemunap 2. ®opMbl 3a1aHUST U1 METO/IbI BEIBOIA YPABHEHUM JIBUXKCHUS.

Cemunap 3. YpaBHeHUE ABUKEHUS TOUEUHON MacCCHI.

Cemunap 4. [Ipunnun /I’ Anambepa u ypaBHeHue Diinepa-Jlarpamka.

Cemunap 5. Pemenne npsimoit 1 oOpaTHOM 3aJauyu KUHEMATHKH poOOTa MaHUMYJSTOpa C
OCJIEA0BAaTEILHOU KMHEMATHKOM.



Cemunap 6. Berancienue sHeprun IBHKEHUS poOoTa.
Cemunap 7. I[Ipsimast u oOpatHas 3a/1a4a JUHAMUKU pOOOTOB.
Cemunap 8. [lnaHupoBaHue TPaeKTOPUM CXBaTa MAHUITYJISITOPA.
Cemunap 9. Heckonbko po6otoB B coctase PTK.

3.4.2 JlaGopaTopHble 3aHATUS
He npegycmorpensl

3.5TemaTnka KypcoBbIX IPOEKTOB (KYPCOBbIX padoT)

He npenycmorpensl

4 Y4yeOHO-MeTOAUYECKOEe M HHPOPMALIMOHHOE o0ecieueHne
4.1 HopmatuBHbie 10KyMeHTbI 1 TOCTbI

He npenycmotpensl

4.2 OcHoBHas1 IUTEpaTypa

1. Apxunos, M. B. TIpombinuieHHbie poOOTHI: yIIpaBiIeHHE MAaHUTYISAIMOHHBIMU POOOTaMHU:
yueOHuK 1711 By30B / M. B. Apxunos, M. B. Bapranos, P. C. Mumiesko. — 2-e u31., UCIIp. | JIOTL.
— Mocksa: M3parenscTBo FOpaiit, 2026. — 170 c. — (Bsicinee o6pa3oBanue). — ISBN 978-5-534-
11992-3. — Tekct: anekTpoHHbIH // OOpa3oBarenbHas miatrgopma IOpait [caiit]. — URL:
https://urait.ru/bcode/587633

2. PaukoB, M. 0. TexHuW4eckue cpelicTBa aBTOMAaTH3alMU: y4eOHUK Jis By30B / M. TO.
PaukoB. — 2-e u3n., ucnp. u gon. — Mocksa: M3natensctBo FOpaiit, 2026. — 182 ¢. — (Bricmiee
obpazoBanmue). — ISBN 978-5-534-11644-1. — Tekcr: anekrtponHbi // OOpa3oBarenbHas
mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/584970

3. Pauxos, M. [IO. ABromaTuzaiiis TPOU3BOJCTBA: Y4YEOHHMK JUISI  CPEIHETO

npodeccuonanibHoro obpaszoBanms / M. lO. PaukoB. — 2-¢ wu3a., wmcnp. m jgom — Mocksa:
WznarensctBo FOpaiit, 2026. — 182 c. — (IIpodeccuonansHoe oopazoanne). — ISBN 978-5-534-
12973-1. — Texkcr: onektponHbli // OOpaszoBarenbHas Tutatrgopma IOpaiit [caiiT]. —

URL.: https://urait.ru/bcode/587268

4.3 lonoJHUTeIbHAS JUTEpPaTypa

1. ummapés, B. FO. J/lnarHocTrka u Ha/Ie)KHOCTh aBTOMATH3UPOBAHHBIX CUCTEM: YIEOHUK
st By30B / B. 1O. Ilnmmapés. — 2-e uzn. — Mocksa: M3natensctBo FOpaiit, 2026. — 341 c. —
(Bricmiee oopazoBanue). — ISBN 978-5-534-11452-2. — Tekct: anmekTpoHHbIH / OOpa3oBaTenbHas
miatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/598942

2. I'maponHeBMOCHCTEMBI POOOTOTEXHHYECKOTO KOMIUIEKCA: YYeOHHMK JUIS BY30B / TOJ
penakumeit A. H. CoBel. — MockBa: U3parensctBo HOpaiit, 2026. — 212 ¢. — (Bwsicuiee
oOpazoBanue). — ISBN 978-5-534-14219-8. — Tekcr: anektponHblil // OOpa3oBarenbHas
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/588562

3. ummapés, B. FO. Opranu3zanus u muiaHUpOBaHHE aBTOMATU3UPOBAHHBIX TIPOU3BOJICTB:
yueOHuk mis By30B / B. FO. lllummapés. — 2-e u3n. — Mocksa: UsnatensctBo FOpaiit, 2026. —



318 ¢. — (Bwicmee oOpazoBanme). — ISBN 978-5-534-11451-5. — TekcT: »1eKTpOHHBIN //
Oo6pa3oBartenbHas mwiardpopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/598943

4.4JnekTpoHHBIE 00pPa30BaTeIbHbIE PECYPChI
He npenycmotpeno

4.5 JInueH3M0HHOoe ¥ CBOOOIHO pacnpocTpaHsieMoe NPOorpaMMHoOe
o0ecmeuyenmne

1. Microsoft-Office
2. Matlab

4.6 CoBpemMeHHbIe TPO(ecCHOHATbHBbIE 0a3bl IaHHBIX U HH(OPMAIIMOHHbIE
CIPAaBOYHbIEC CHCTEMbI

1. Hayunas snextponHast Oubnuotexa http://www.elibrary.ru

2. Poccwiickas rocyrapcTBeHHas oubnuorexa http://www.rsl.ru

3. EmmHoe okHO pgocTyma K oOpa3oBarelbHBIM pecypcam DenepanbHbIA  MOpTal
http://window.edu.ru
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5 MarepuaJbHO-TEXHHYECKOe o0ecneyeHue

1. KommblOTepHBIII KJacC € MNPEAyCTAaHOBJIEHHBIM HPOrpaMMHBIM 00O€CIEYeHHUEM,
yKa3aHHBIM B 1. 4.5, MyJabTUMenuitHoe oOopyaoBaHHe (TMPOEKTOpP, MEPCOHATBHBIH KOMIIBIOTED
npenoaaBaTes).

2. Ayauropus Ui JTEKIMOHHBIX, PAaKTHYECKUX 3aHATHH. OOOpyI0BaHHE W ammapaTypa:
AyJJUTOPpHAasA NOCKa, BO3MOKXHOCTH UCIIOJIb30BAHUA My.HI:THMCIIPIﬁHOFO KOMIIJICKCA.

6 MeToauueckue peKOMeHIAIUN

6.1 MeToanuyeckue peKoMeHIalUH I PenoaaBaTeis M0 OpraHu3anuu
00y4eHus

Ha nmepBoM 3aHATUH MO AUCIUILINHE HEOOXOJUMO 03HAKOMUTH CTYJICHTOB C MOPSAIKOM €€
u3y4eHus (TeMaMu Kypca, popmMamu 3aHATUH, TEKYIIETO U IPOMEKYTOYHOT'O KOHTPOJIS), PACKPBITh
MECTO U POJIb AUCLUIUIMHBI B CUCTEME HAYK, €€ MPAKTUUECKOE 3HAUYECHUE, JOBECTH 10 CTYIAEHTOB
TpeOoBaHus K (hopMe OTUYETHOCTU M MPUMEHEHHS BUI0B KOHTPOJIA.

[Ipu moAroToBKE K MPAKTUYECKUM paboTaM 10 MepeuHI0 0OBABICHHBIX TEM MPENOIaBaTeNIo
HEO0OXO0JUMO YTOYHHTH IJIaH UX MPOBEACHUS, TPOAYMaTh (OPMYIUPOBKHU U COIEPKAHUE YUEOHBIX
BOIIPOCOB, BHIHOCUMBIX Ha 00CYKJICHHE.

B xozme paboThl BO BCTYHNUTENBHOM CIIOBE PACKPBITh MPAKTHUYECKYIO 3HAYUMOCTH TEMBbI
paboThI, OIIPEEIUTh MOPSI0K €€ MPOBEACHUS, BpeMs Ha 00CYKACHNE KaXKA0Tr0 yueOHOT0 BOIpoca.
[Tpumensst  (poHTaNBHBIA  ONpPOC  JaTh  BO3MOXHOCTb ~ BBICTYIIUTH BCEM  CTYJEHTaM,
IIPUCYTCTBYIOIIUM Ha 3aHATHH.

B 3akimounTenbHOM 4acTu paboThI ClIeyeT MOABECTH €€ UTOTHU: 1aTh OLIEHKY BBICTYIUICHUI
KaXJI0T0 CTY/ICHTa M Y4eOHOM! I'pyMIIbI B 1IeIOM. PacKpbITh OJI0KHUTEIbHBIE CTOPOHBI M HETOCTATKH
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poBeJeHHON paboThl. OTBETUTH HAa BONPOCHI CTYJECHTOB. BbIjaTh 3a1aHus 17151 CAMOCTOSITENIbHOM
paloThI 10 MOATOTOBKE K CIEAYIOIIEMY 3aHATHIO.

MeTtonuka npenoaaBaHusl JUCHUIUIMHBL «MaTeMaTH4ecKue OCHOBBI pOOOTOTEXHHUUECKHUX
CHUCTEM» U pealM3alys KOMIETEHTHOCTHOTO IMOJAXO0Ja B M3JI0)KEHHM W BOCIPHUATHM MaTepuasa
IpelycCMaTpUBaeT MCIOJb30BaHUE CIEAYIOUIMX aKTUBHBIX U MHTEPAKTUBHBIX (POpPM IpOBEICHUS
IPYNIOBBIX, HHAUBUIYAIbHBIX, AyAUTOPHBIX 3aHATUN B COUYETAHUU C BHEAYAUTOPHON paboOTON C
LEJIbI0 (POPMUPOBAHUS U Pa3BUTHSI IPOPECCHOHANBHBIX HABBIKOB O0YUaIOLIUXCS:

— TOATOTOBKAa K BBINOJHEHUIO M 3allUTa MPAaKTHUYECKHX pabdOT C IOMOIIbIO
CHELMATU3UPOBAHHOIO IPOrPAMMHOI0 00€CIIeUEHUS;

—  TEXHOJOTMM aHaliMu3a CUTyalud A aKTUBHOIO OOyuYeHHs, KOTOpbIE MO3BOJISIIOT
CTYJIEHTaM COEAUHHUTH TEOPHUIO U MPAKTUKY, IPEACTABUTh IPUMEPHI IPUHUMAEMBIX PEUICHUHN U UX
HOCJEICTBUM, JEMOHCTPUPOBATh pa3IUYHble MO3MLKH, (OPMUPOBATH HABBIKM  OLECHKH
aJbTEPHATUBHBIX BAPUAHTOB B BEPOSITHOCTHBIX YCIOBHSIX.

OOyuenue 1Mo JUCUUIUIMHE BEJETCS ¢ MPUMEHEHUEM TPaJUIIMOHHBIX MOTOKOBO-TPYMIIOBBIX
MH(GOPMaLIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX TexHoJoruil. Ilpu ocyuiecTBiennn o06pa3oBaTEIbHOIO
npoliecca Mo AUCHUILIMHE UCHOJB3YIOTCS ClEAYIoUIe HHPOPMAIMOHHO-TEIEKOMMYHHUKALIMOHHBIE
TEXHOJIOTUU: MTPE3CHTALUH C IPUMEHEHUEM IIPOEKTOpa U porpammbl PowerPoint.

6.2 MeToanuyeckue yKazaHus 1Jis1 00y4AKOIIHUXCS 10 OCBOCHHI TUCIHUNIHHBI

CamocrositenpHass paboTa SBISETCS OJHUM W3 BHJOB YyueOHbIX 3aHsaTHil. Llenb
CaMOCTOSATENIBHOW pabOThl — MPAKTHUYECKOE CaMOCTOSITEIbHOE MOJYyUYCHHUE CTYIEHTAMU HAaBBIKOB
paboThI B TPOrpaMMHBIX IPOIYKTaX, pACCMATPUBAEMBIX B IIPOLIECCE N3YUEHUS TUCIIUILIIHHEI.

AynuTopHas caMmocTosATeNnbHas padoTa [0 TUCLMIIIMHE BBIMOIHACTCS Ha y4eOHBIX 3aHATUAX
10J1 HEMIOCPEICTBEHHBIM PYKOBOJICTBOM IPENOJABATEINS U IO €r0 3aJJaHUIO.

Bueayauropnass camocrosiTenbHass paboTa BBIIOJHSAETCS CTYJAEHTOM IO  3aJaHHI0
npernojiaBaTessi, Ho 0€3 ero HemoCPEICTBEHHOTO Y4acTHsL.

3aoauu camocmoamenbHoil padomul cmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOSTEILHON Y4eOHOU pabOThI;

- OCBOCHHUE COJIEPKaHUs JUCIMIIIUHBL;

- yriryOJieHHe COJepKaHUs U OCO3HAHUE OCHOBHBIX MOHATHH AUCHUIUINHBL

- WUCIOJB30BAaHUE MarepHaia, COOPaHHOIO M IMOJIYYEHHOTO B XOJE€ CaMOCTOSITEIbHBIX
3aHATUH U1 5 (HEKTUBHON MOATOTOBKY K 3a4ETYy.

Buowl éneayoumopnoii camocmosamenvnoii pabomul:

- CaMOCTOSTENIBHOE U3YUEHUE OTAENIBHBIX TEM TUCLHUIUIMHBI;

- IOITOTOBKA K MPAKTUYECKUM 3aHATHUSIM;

- 0(pOpMIICHHE OTYETOB I10 BHIOJHEHHBIM MIPAKTUYECKUM paboTam;

- IOITOTOBKA K KOHTPOJIBHBIM paboTam;

- IOATOTOBKA K 3a4€Ty.

Jlis  BbIMONMHEHWS JIOOOTO0 BHJAa CaMOCTOSTENbHOM paboThl HEOOXOIUMO MPOUTH
CJIETyIOIIME JTalbL:

- OTIpEe/IeNICHUE 1IeJIM CaMOCTOSITENIbHOM paboTHI;

- KOHKpEeTH3alus N03HaBaTeIbHOM 3a/1a4y;

- CaMOOLIEHKa TOTOBHOCTH K CAMOCTOSITENIbHOM paboTe;

- BBIOOp a/IeKBaTHOIO Crioco0a JIEHCTBUSA, BEAYILEro K peIeHUIO 33/1a4H;

- IJJAaHUPOBaHUE pPabOTHl (CaMOCTOATENHLHON WM C TIOMOIIBIO TPENnoJaBaTeNsi) Hal
3a/laHuEM;

- OCYIIECTBJICHHE B MPOLIECCE BBHIMOIHEHUS CaMOCTOATEIBHOW pabOThl CaMOKOHTPOJIS
(MTPOMEXXYTOYHOTO M KOHEUHOT0) Pe3yJIbTaTOB pabOThI M KOPPEKTUPOBKA BBIOJIHEHHS PadOThHI;

- pednekcus;

- Ipe3eHTaIys padoThI.
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7 @oHJ OLIEHOYHBIX CPEICTB

B nporecce 0o0ydeHust UCTIONIB3YIOTCS CIEAYIONMINUE OIIEHOYHbBIE ()OPMBI CAMOCTOSITEIIbHON
pabOTHI CTYIEHTOB, OIICHOYHBIE CPEJICTBA TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U TMTPOMEKYTOUHBIX
aTTecTalui

- OTYETHI 110 MPAKTUYECKUM padOTaM;

- KOHTPOJIbHBIE pabOTHI;

- 3a4€T.

OrnieHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIBHBIE
3a/IaHMS TI0 MPAKTHYECKUM paboTaM WHIUBUYTBHO ISl KAXA0T0 00y4YaroIerocs.

B pesynbraTe ocBOCHUS AUCIUILUTHHBI (MOIYIIs1) GOPMUPYIOTCS CIACAYIOIINE KOMIICTCHITUH:

Kon HanMeHoBaHMe KOMIIETEHIIUH BBINYCKHUKA
KOMITETEHIIUH
CriocobeH COoCTaBJIATh MaTeMaTHYECKHUE MOJAETH aBTOMATU3WPOBAHHBIX U
pPOOOTH3UPOBAHHBIX CHUCTEM, HMX IIOJCHUCTEM M OTIEJIbHBIX 3JIEMEHTOB H
IIK-5 MOAYyJIEH, BKJIIOYAst MH(POPMALIMOHHEIE, JIEKTPOMEXaHUYECKHUE,
TUAPABIMYECKHUE, DJIEKTPOTMAPABIMYECKHE, DSJIEKTPOHHBIE YCTPOWCTBA U
CpelcTBa

7.1 MeToabl KOHTPOJISI U OLIECHUBAHMS Pe3y/JbTaTOB 00y4eHus!

HepequL OLCHOYHBIX CpCaACTB 110 JAUCHUITIINHE «MaremaTtudeckue OCHOBBI
POOOTOTEXHHUUECKUX CHCTEM

Bun xonTpons HanmenoBanue
pe3yabTaToB KOHTPOJIA pe3yIbTaTOB
o0OyueHus o0yueHus

Ne
/11

Kpatkas xapakrepucTika KOHTPOJIs
pe3yNbTaTOB 00yUYEHUS

[IpakTudyeckas  paboTa  BBIMOJHACTCS
WHIUBUIYAIBHO KaXIbIM cTyneHToM. [lo
pe3yabTatam BBITTOJTHEHHSI paboThI
CTYZCHT O(QOPMIISIET OTYET, COICPKAIIHUI
moJpoOHOE  OMUCAaHWE  TPOJACITAHHON
paboThl C HAMIATHBIM TPEACTABICHUEM
pesynbratoB.  OQOpMIICHHBI  OTYeT
1 Texymmii [MpakTudeckast pabota | CTYZIGHT CIaeT  MPErojaBaTeNio  Ha
MIPOBEPKY B 3apaHee yCTaHOBJICHHBIH CPOK.
[Tpu mpoBepke MpenoaaBaTeNb OICHUBACT
KayecTBO  O(GOPMIICHUS, KOPPEKTHOCTb
MPOJIEJIaHHBIX IIATOB, PE3yJILTATOB PAOOTHI
¥ BbIBOIOB. YacTh paboT mojapa3yMeBacT
YCTHYIO 3aIIUTy B dbopmare
JOKJIa/1a/TIPe3EHTAIUH.

KonrponpHas  paGoTra  BBINOJIHSAETCS
2 Texymmi KonTponbHas pabota | MHAMBUIYaJbHO  K&XIbIM  CTYJEHTOM.
3ajaHue  NOApa3yMeBaeT  BBIIOJIHEHUS
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psga  Iaros c UCIIOJIb30BaHUEM
IPOrPaMMHOr0 0OecredeHus, U3y4aeMoro
B COOTBETCTBYIOIIEH Teme. Pesymprarom
BBIMOJIHEHUSI ~ KOHTPOJBHOH  paloOThI
SIBIIICTCA SHGKTpOHHI)II\/II JOKYMCHT C
KpPaTKUM OIMCAHUEM BBIIIOJHEHHBIX 11arOB
U TOJIy4YeHHBIX  pe3yinbraroB. [lpum
IIPOBEPKE IPENOJaBaTeNlb OLIEHUBAET Kak
pesyapTaT  pabOTh, Tak ©  IYCTh
JIOCTHKEHUS! pPe3yJIbTaTa.

[TpoMexxyTOUHBII

JuddepeHurpoBaHHbIi
3a4€T

[TIpomexxkyTouHas aTTecTanus
o0yyaromuxcs B dopme 3ayeTa
MIPOBOAMTCA IO PE3yJIbTaTaM BBINOJIHEHUS
BCEX BUJIOB yueOHOi paboTsI,
MPEyCMOTPEHHBIX YYEOHBIM IUIAHOM IIO
JAHHOM JucUUIUIMHE (MOJYJII0), IPU 3TOM
YUUTBIBAIOTCS ~ PE3yJbTaThl  TEKYIIEro
KOHTPOJISI ~ yCIEBAEMOCTH B  TEYECHHE
cemectpa. OneHKa CTENEHU TOCTHIKCHHS
00yYaroImuMucs IJIAHUPYEMBbIX
pe3ysbTaToB O0y4YeHHUs MO JAUCLUILIIMHE
(MOyNI0) TPOBOJUTCS MpPEIoJiaBaTelnieM,
BEIyLIMM  3aHATUS MO  JIUCUUIUIMHE
(MOyJI0) METOJOM SKCIEPTHOW OICHKH.
[To utoram HPOMEKYTOUHOW AaTTECTALIMHU
10 JUCIMIUIMHE (MOJIYJII0) BBICTaBIISETCS
OLIEHKA «3aYTEHO» UJIU «HE 3aYTEHO.

3auer mpoBoaUTCA B YyCTHOM ¢opme. Bo
BpEMS IPOBE/ICHNUS 3a4€Ta €r0 Y4aCTHUKAM
3ampemiaercss  UMeTb  mpu  cede U
UCIIOJIb30BaTh CPEJCTBA CBSI3U (COTOBBIE
TenedoHbl, MUKpO(OHBI U Tp.). CTyneHTy
BBIZJAETCST OWJIET C TpeMs BOMPOCAMHU.
KonnuecTBo OMOIHUTEIBHBIX BOIPOCOB
3aBHCHUT OT TMOJHOTHI OTBETAa CTYJEHTA.
JnurenbHocTh 3auera 1 yac (60 munyT). K
MIPOMEXKYTOUHOM aTTecTaluu
JIOITYCKaI0TCS TOJIBKO CTYJEHTBI,
BBITIOJTHUBIIIHME BCE BUABI Y4eOHOM paboThI,
IpeyCMOTpPEHHBIE paboyeil mporpamMmoit
Mo  JUCIHUIUINHE «MaremaTuueckue
OCHOBBI pOOOTOTEXHHUUYECKUX CUCTEM)
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7.2 lIkajia 1 KPpUTEPUH OLlEHMBAHMS Pe3yJIbTATOB 00y4YeHHUsI

IToxa3aTenem olieHMBaHUS KOMIIETSHIIMI Ha Pa3JIMYHbIX 3TallaX UX (I)OpMI/IPOBaHI/IH SABJIICTCA
JOCTHIXXCHUC O6y‘IaIOH_[I/IMI/IC$I IJIAaHUPYEMBIX PE3YJIbTATOB OGy‘ICHI/IH 10 JUCHUIIIIMHEC (MO)Iy.]HO).

Kpurtepuu oneHuBaHus

TE€J1a, OCHOBBI

COOTBECTCTBUEC

CHGﬂyHHHHXSHaHHﬁZ

CIIeYIOIIX 3HAHUN:

IToxa3arenn 2 3 4 5
He 3auteno 3auTeHo
3HATB: OO0yuaromuiics OOyuaromuiics OOyuaromuiics OO0yuaromuiics
- OCHOBHBIE 3aKOHBI | JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
KHHEMAaTHKH 1 MOJTHOE OTCYTCTBHE | HEIOJHOE YaCTUYHOE TIOJTHOE
JUHAMHUKH TBEPAOrO | MJIM HEJOCTATOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHUE

CIEIYFOITNX 3HAHWNA:

TEOPETHIECKOI CIIEIYIONINX 3HAHUN: | - OCHOBHBIC 3aKOHBI | - OCHOBHBIE 3aKOHBI | - OCHOBHBIEC 3aKOHBI
MEXaHUKH U - OCHOBHBIC 3aKOHBI | KHHEMAaTHKHU H KHHEMATHKH U KHHEMAaTHKH U
BBICIIIEH KUHEMAaTHUKHU U JUHAMUKU TBEPIOTO | IMHAMUKU TBEPIOTO | AMHAMUKU TBEPAOIO
MaTeMAaTHKH; MUHAMUKH TBEPIOTO | Tesa, OCHOBBI TeJa, OCHOBBI Telna, OCHOBBI
COBPEMEHHbBIE Tena, OCHOBBI TEOPETUUECKOH TEOPETUUECKOM TEOPETUYECKOU
TEOPETHUYCCKHUE U TEOPETHYCCKOMN MEXaHUKH ¥ BBICIIICH | MEXaHUKH M BBICIICH | MEXaHWKH U
JKCIICPUMEHTAIBHBIC | MEXaHUKHU H MaTeMAaTUKH; MaTeMAaTHKH; BEICIIICH
METOIBI pa3pabOTKK | BBICHICH COBpPEMCHHEIC COBpPEMCHHEIC MaTeMAaTUKH;
MaTeMaTHIECKIX MaTeMAaTHKH; TEOPETHUCCKUE U TEOPETHUYCCKIE U COBpEMCHHEIC
Moenen COBpPEMCHHEIC SKCIICPUMECHTANBHBIC | IKCIICPUMEHTAIFHBIE | TEOPETHICCKUE U
HCCIIEYEMBIX TEOPETHUYCCKHUE U METOJBI pa3pabOTKH | METOABI pa3padOTKU | IKCIIEPUMEHTAITBHEI
00BEKTOB U SKCIEPUMEHTAIBHBIE | MAaTEeMaTHUYECKUX MaTeMaTHIEeCKUX € METOJIBI
MIPOIIECCOB B METOJBI pa3paboTku | Mojeneit Moenen pa3paboTku
COOTBETCTBHUH C MaTeMaTHIECKUX HCCIIEIYeMBIX HCCIIeIyeMBIX MaTeMaTHICCKUX
TEXHUYECKUM MOJeIIer 00BEKTOB U 00BEKTOB U MoJeIe
3a/IaHUEM HCCIIEeIyeMBIX MPOIIECCOB B MPOLIECCOB B HCCIICAYEMBIX
00BEKTOB U COOTBETCTBHUH C COOTBETCTBHH C 00BEKTOB U
MPOIIECCOB B TEXHUYCCKUM TEXHUYCCKUM MIPOIECCOB B
COOTBETCTBUU C 3a/laHHEeM 3aJlaHHECM. COOTBETCTBHUH C
TEXHUYCCKUM Jomyckarorcs Jomyckarotcs TEXHUYCCKIM
3ajaHIEeM 3HAYUTEIBHEIC HE3HAYHTEIEHBIC 3aJaHAEM.
OINOKH, OINNOKH, CB00O0HO
TIPOSIBIISCTCS HETOYHOCTH, oTepupyeT
HEJOCTaTOYHOCTh 3aTpyIOHEHUS IPH IpHOOPETEHHBIMHI
3HAHUH, IO ATy AHATTUTHYECKIX 3HAHUSIMH.
rokaszareneH, onepanusx.
o0yuJaroIuics
HCIIBITHIBACT
3HAYUTCIIBHBIC
3aTPYAHCHUS MPH
OMEePUPOBAHUH
3HAHUSAMH TIPH UX
TIepeHOCe Ha HOBBIC
CUTYAIHH.
yYMeThb: OO6yuatomuiicst He OOyuaromuiics OOyuaromuiics OO6yuaromuiics
- MOJICTIIPOBATH yMeeT WIN B JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPUPYET
TIOJIOKEHHE KAXKIOTO | HEOCTaTOYHOM HEMOJIHOE YaCTUYIHOE TIOJTHOE
y371a CTETICHH YMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
POOGOTOTEXHUYECKOH | - MOIEIMPOBATh CIIEYIOIIIX CIIETYFOLITIX CIEIYOITNX
CUCTEMBI BO [IOJIOKEHUE KAKIOI0 | yMEHMI: YMEHUI: YMEHUI:
BpPEMEHHU, B y371a - MOJIETMPOBATh - MOJICTIMPOBATH - MOJIETUPOBATh
3aBHCUMOCTH OT POOOTOTEXHUYECKON | IMOJIOKCHHUE KAKIOTO | TOJ0KEHUE KAKIOTO | MOJIOKCHHE
3anmanusl. Pemath CHCTEMBI BO y371a y371a KaXJI0ro y3Ja
npsiMble U 00paTHBIE | BPEMEHH, B POOOTOTEXHNYECKOH | POOOTOTEXHHYECKOH | POOOTOTEXHUYECKOMH
3a]]a4ui KHHEMATHKU | 3aBUCHMOCTH OT CUCTEMBI BO CUCTEMBI BO CHUCTEMEI BO
W TWHAMUKH; 3amanus. Pemath BPEMCHH, B BpEMCHH, B BpPEMCHHU, B
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MIPOU3BOIUTH MPSIMBIC U OOPATHBIC | 3aBUCHMOCTH OT 3aBHCHMOCTH OT 3aBUCHMOCTH OT
pacudeTsl U 3aJa4Md KHHEMaTUKH | 3ajgaHus. Pemarn 3aganus. Pemartp 3ajaHud. Pemarth
MPOSKTUPOBAHNE W JUHAMHUKU; MpsIMBIC X OOpaTHBIC | MPSMbIC U OOpaTHBIC | MPSMbIC U OOpPaTHBIC
OTENBHBIX MIPOU3BOIUTH 3a7a4¥ KHHEMATHKH | 3aJa4d KUHEMATHKKA | 3a7a4M KHHEMAaTHUKH
YCTPOWCTB pacueTsl u W JUHAMHKU; M JUHAMUKU, W JUHAMHKU;
POOOTOTEXHUYECKHUX | MPOCKTHPOBAHUE MIPOU3BOJIUTH TIPOU3BOTUTH MIPOU3BOJIUTH
CHCTEM C OTENBHBIX pacueTsl U pacdeTsl U pacueTsl u
HCIIOJIb30BaHUEM YCTpOWCTB MIPOEKTUPOBAHHE MIPOEKTUPOBAHHE MIPOEKTUPOBAHIE
COBPEMEHHBIX POOOTOTEXHUYECKUX | OTHCIBHBIX OTHEIbHBIX OTIEJIBHBIX
TEOPETHUYCCKUX H CHCTEM C YCTpOHCTB YCTPOUCTB YCTpOWCTB
SKCIIEPUMEHTAIBHEl | UCIOIb30BaHUEM pOOOTOTEXHUYECKHX | POOOTOTEXHUYECKHX | POOOTOTEXHUIECKUX
X METOJIOB COBpPEMEHHBIX CHCTEM C CHCTEM C CHCTEM C
pa3paboTku TEOPETHUYECKIX H HCIIOJIb30BAaHUEM HCIIOJIb30BaHUEM HCII0JIb30BaHUEM
MaTeMaTHYECKUX 9KCIICPUMEHTAIBHBI | COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX
MOJIeei X METOJIOB TEOPETUYCCKUX U TEOPETUYCCKHX U TEOPETHUYCCKHUX U
HCCIIEeTyeMBIX pa3paboTKu SKCIIEPUMEHTATIBHBI | DKCICPUMEHTAIBHBI | 3KCIEPHUMEHTAIbHBI
00BEKTOB U MaTeMaTUYECKUX X METOJOB X METOZOB X METO/IOB
MPOLIECCOB B MoJelnei pa3paboTku pa3paboTku pa3paboTku
COOTBETCTBHH C HCCIICAYEMBIX MaTeMaTHYECKUX MaTeMaTHYECKUX MaTeMaTHYECKUX
TEXHUYECKUM 00BEKTOB 1 MoJienen Mojenen MoJenen
3aJaHHEM TIPOIIECCOB B HCCIIEIYEMBIX HCCIIeyEeMBIX HCCIIEAYEMBIX
COOTBETCTBHH C 00BEKTOB U 00BEKTOB U 00BEKTOB U
TEXHUYECKUM TIPOIIECCOB B TIPOIIECCOB B MIPOIIECCOB B
3aJaHHEM COOTBETCTBHH C COOTBETCTBMH C COOTBETCTBHHU C
TEXHUYECKUM TEXHUYECKUM TEXHUYECKUM
3aJJaHHEM. 3aJJaHHEM. 3aJJaHHEM.
Jomyckarores YMeHUs 0CBOEHHI, CroboaHo
3HAYUTENILHBIE HO JIOIYCKAIOTCS onepupyer
OIIIKMOKH, HE3HAUYHUTENILHBIE IPUOOPETEHHBIMHU
MIPOSBIISICTCS OIIMOKH, YMCHUSMH,
HEIOCTATOYHOCTD HETOYHOCTH, MIPUMEHSET UX B
YMEHHH, 110 Py 3aTpyIHEHUS IPU CUTYAITHSIX
IoKasaresei, AHATIUTUYCCKHX IOBBIIEHHON
oOygaromuics oTiepanusx, CJIO)KHOCTH.
HCIBITHIBAET TIepeHOCe YMEHUH
3HAYNUTENbHEIE Ha HOBEIE,
3aTPyAHCHUS MPH HECTaHIapPTHBIC
OMEePUPOBAHUH CUTYAIWH.
YMCHUSMH TPH UX
nepeHoce Ha HOBbIE
CUTYAIWH.
BJIA/IeTh: OoOyuatomuiicss  He | OOywaromuiics B OOyuaromuiics OO0yuaromnuiicsi B
- HaBBIKAMH pabOTHl | BIageeT WM B | HEJOCTATOYHOM YaCTUYHO BJIAJIEET: IIOJIHOM O00BEME
B IMaKeTax HEIOCTATOYHOM CTEIIEHH BIIAJICET: - HaBBIKAMH PabOTHI | BIIAJCET:
TIPHUKIIATHBIX CTEIEHHU BIIAJEET - HaBBIKAMH Pa0OTHl | B MaKeTax - HaBBIKAMHA Pa0OTHI
TporpaMMax Jyis - HaBBIKAMH pa0OTHl | B MakeTax TIPHUKJIATHBIX B IIaKeTax
MOJICITAPOBAHHS B IIAKETax TIPHUKIIATHBIX TIpOTpaMMax IS TIPUKJIIATHBIX
POOOTOTEXHUYECKUX | MPHUKIIAJIHBIX TIporpamMMax yis MOJICITHPOBAaHUS IporpamMMax s
CHCTEM M HX porpamMmax s MOJICITUPOBAHUS POOOTOTEXHUYECKHUX | MOJICITUPOBAHUS
OTIIETHHBIX Y3JIOB. MOJICTTUPOBAHUS POOOTOTEXHUYECCKHX | CHCTEM U MX POOOTOTEXHUYECKHUX
POOOTOTEXHUYECKHUX | CHCTEM M MX OT/ICNIbHBIX Y3JIOB. CHCTEM M MX

CHCTEM U UX
OTACJIbHBIX Y3JIOB.

OT/IEJIbHBIX Y3II0B.
OOyuatoniuiics
UCTIBITHIBAET
3HAYUTEIbHbIC
3aTpyHEHUS [IPU
MIPUMEHEHHUU
HAaBBIKOB B HOBBIX
CHTYAaIIHsX.

HaBbixu ocBOEHBI,
HO JIOIyCKAaOTCs
HE3HAUUTENIbHbIC
OINOKH,
HETOYHOCTH,
3aTpyIHEHUs MU
AHATTMTHYECKUX
OTIeparysix,
NepeHoce yMEeHU!
Ha HOBBIE,

OT/ETBHBIX Y3JIOB.
CBoboaH0
MIPUMEHSCT
MTOJTyYCHHEIC
HaBBIKHU B
CUTYAITHSIX
MOBBIIICHHOH
CJIO)KHOCTH.
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HECTaHJIAPTHBIC
CUTYallUU.

HIkana oueHMBAHUS NPOMEKYTOUYHON ATTECTALUM: 3a4ET

IIIxana oneHUBaHUA

Onucanue

3ayTeHo

BrinonHeHs! Bce BUAbI yueOHOW paboThL, IPe1yCMOTPEHHbIE yU€OHBIM
mwi1aHoM. CTyJEeHT AEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHH,
HABbIKOB TPUBEJCHHBIM B TaOIMIAaX IIOKa3aTelsiM, OINEpUpYyeT
pUOOPETEeHHBIMU 3HAHUSAMH, YMEHUSIMH, HABBIKAMH, IPUMEHSIET UX B
CUTYalLUsX TMOBBIIIEHHON CIOXHOCTH, HE UCHBITHIBAET 3aTPyAHEHUN
IIPY aHAJIMTUYECKUX ONEpalusiX, IEPEHOCE 3HAaHUM M yYMEHHUH Ha
HOBbBIE, HECTAHIAPTHbIE CUTYAIIHH.

He 3aureno

He BbimonHeH oxauH wiau  Oosiee  BUAOB  y4yeOHOW  paboTshl,
MPEIyCMOTPEHHBIX Y4eOHBIM TUTAaHOM. CTYHEGHT JEMOHCTPUPYET
[IOJTHOE OTCYTCTBUE WJIM HEIOCTAaTOYHOE COOTBETCTBHE 3HAHMUH,
YMECHHH, HaBBIKOB TIPUBEACHHBIM B TaOJMIaX IIOKa3aTellsiM,
JIOMYCKAIOTCS 3HAYUTENIbHbIE OLIMOKU, TMPOSBISETCS OTCYTCTBHUE
3HaHUM, yMEHUH, HaBBIKOB 110 PSAY IMOKa3aTeled, CTYACHT HE MOKET
ONEPUPOBATh 3HAHUSAMHM M YMEHHMSIMU IIPH MX HEPEHOCE Ha HOBBIE
CUTYAIIHH.

IIIkana oneHUBAHUSA TEKYIIETr0 KOHTPOJISA

HanmenoBanmne
KOHTPOJIA
pEe3yIBTATOB
o0y4eHUs

Ikana oreHUBaHUA Onucanue

[IpakTuueckas pabora

3aureHo: HaOpaHo 2 u Oosiee OaLIOB.
He 3aureno: wabpano 1 u MeHee

0aJIoB.

Kpurepuu onienuBanus:

OO0mmi Oamn npu OIIEHKE
CKJIaJbIBACTCS u3 CJEAYIOIINX
MoKa3aTelieii:

- opopmieHue paboThl COOTBETCTBYET
TpeboBaHusM — 1 Oa;

- BCE INYHKTHI 3aJ[aHUsl BBINOJIHEHBI B
IOJITHOM 00BEMe — 2 0aina;

- M3JI0’)KEHHE, ONHCAHHE U BBIBOJBI MO
paboTe rPaMOTHBI M TIOJTHO OMUCHIBAIOT
coJiepKaHue MPaKTUYecKoi paboThl — 2
Oama.

B kauectBe (opMm TekyIiero
KOHTpOJIA 3HAaHWM CTYJIEHTOB
UCIOJIB3YIOTCA  OTYETHI  IIO
MpaKTU4eCcKoi padoTte

OT4éT 1O  IPAKTUYECKOH
paboTe CONEepKHUT ONUCAHUS
pslla IaroB IO BBINOJHEHUIO

MPAaKTUYECKOMN paboThI
COTJIaCHO 3a/IaHUIO0 c
MOIPOOHBIM ONMCaHUEM
NpOAENaHHbIX JECUCTBUUA U

MOJIYYEHHBIMU PE3yJIbTaTaMHU.
3amura MPaKTHIECKUX padoT

(ecmu TpeOyeTcsi)
OCYIIECTBIISICTCS

uHIUBUIYyanbHO. CTyaeHTOM
MIPEOCTABIISCTCS

0 OpPMIICHHBIH OTUET.
CTyneHTbl, HE BBINOJHUBIINE
NpaKkTU4Yeckylo  paboTy, K

3aIIUTC HE NJOIMYCKAIOTCA




16

Otimmuno - PaboTa BRICOKOro KauecTBa, | 3aluTa TEMBI BKIIFOYAET
YPOBEHb BBITIOJHEHUS OTBEUAET BCEM | BBHIMOJIHEHUS MPAKTUYECKOTO

Tpe60BaHI/I$[M, TeopeTqucxoe 3adaHUs 110 I/I3yquHOMy
coJiepKaHue Kypca OCBOCHO | MaTepHally B ayJJUTOPUU B
MMOJIHOCTBIO, oes3 mpoOeJIoB, | TEYCHUH OJTHOM Mapbl. buneTs

HEO0OXOUMBbIE MPAKTUYECKUE HABBIKU | COCTOST M3 3ajad,
paboThl C OCBOCHHBIM MAaTE€pPHAJIOM | TIO3BOJISIONINX OLICHUTH

c(OpMHPOBAHBI, BCe | CpOPMHUPOBAHHBIE
MIpelyCMOTPEHHBIE nporpammoin | komrnereHuuu. Ha penienune
o0yueHuUs yueOHbIe 3ajaHus | orBoguTCs 1.5 yaca.

BBIITOJIHCHHEI, 100 HCKOTOPBIC U3
BBIMOJIHEHHBIX ~ 3aJlaHUl  cozepikaT
HEe3HAYUTENIbHBIE OIINOKHA

Xopowmo - VYpoBEHb BBHINOJIHEHUS
paboTel  OTBE4aeT  OOJBIIMHCTBY
OCHOBHBIX TPeOOBaHUH, TEOPETHUECKOE
coJiepKaHre Kypca OCBOEHO YaCTUYHO,
HO IpoOesbl He HOCAT CYIECTBEHHOTO
Xapakrepa, HEO0OXOANMBIE
IPAKTUYECKHE HAaBBIKU pPabOThl C
OCBOCHHBIM MaT€puajioM B OCHOBHOM
c(OpMHPOBAHBI, HEKOTOpbIE  BHJIBI
3a)1aH1/1171 BBIIMTOJIHEHBI C OIINOKAMH.

VY 10BIE€TBOPUTEIBHO -

Teoperudeckoe comepxaHue Kypca
OCBOCHO YaCTM4YHO, HEOOXOAUMBIE
IMPAKTUYCCKHUE HaBBIKH pa6OTI)I HE

Kontponbnas pabota

c(hOpMHUPOBaHHI, OOJBIIUHCTBO
MIPETyCMOTPSHHBIX POrpaMMOit
3aJlaHuil ~ HE  BBINOJHEHO;  MpHU

TOTIONHUTEIBHOH  CaMOCTOSTEIILHOM
pabore Hax  MarepualoM  Kypca
BO3MOJKHO  TIOBBIIICHHE  KauyecTBa
BBINOJIHEHHSI YUE€OHBIX 3aaHUH.
HeynosnersopurensHo -
Teopernueckoe copepkaHue Kypca He
OCBOEHO, HEOOXOAUMBIE TPAKTUUECKUE
HaBBIKM pabOTBl HE C(HOPMHUPOBAHBI,
MIPeyCMOTPEHHBIE POTPaMMOii
3aJJaHMs HE BBIIIOJIHEHBI

7.3 OueHoYHbBIE CPeACTBA

7.3.1 Texymuii KOHTPOJIb

Tunoeoe 3a0anue «Illpakmuueckan paooma 1. Pazpabomka Kunemamuyueckou cxembl
POOOMa MAHUNYIAMOPA C NOC/1€006AMENbHOU KUHEMAMUKOU)

Xo/ BBIIOJHEHUS

1. O3HaKOMBTECh C TEOPETHUYECKHUM MATepHUaIOM O KHHEMaTHUYECKHX CXeMaX POOOTOB C
MOCJIEIOBATEIbHON KUHEMATHKOM, BKJIOYas THUIBI 3BEHBEB, CTPYKTYPY MAHUMYJIATOPOB M MX
00J1aCTH TPUMEHEHUS.
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2. Bribepute KOH(UTrypalo MaHUIYJIATOpa (KOJUYECTBO 3BEHBEB, TUIIBI COCIMHEHUI) B
COOTBETCTBUM C NIOCTABJIEHHOMU 3a7a4yeil. YUTUTe 0COOEHHOCTH U TPeOOBaHUS BAILIETO MPOEKTA.

3. C nomompto Oymaru, KapaHjamia W JIMHEHKH pa3paboTaiiTe KMHEMAaTUYECKYIO CXEMY
BBIOPAaHHOTO MaHUITYJIATOpA. Y KaXHUTE BCE 3BEHbsI, COSAMHEHUS U TUIIbI IBUKECHUH.

4. HUcnonws3ys rpaduueckue uHCTpyMeHTHl (Hampumep, CAD-mporpammel), co3naiite
BU3YyaJIM3aIUI0 pa3pab0oTaHHONW KHHEMAaTHYECKOI CXeMBbl.

5. [Ipoananu3upyite pazpabOTaHHYIO CXEMY Ha MPEAMET €€ COOTBETCTBUSA TPEOOBAHUSIM U
3aja4aM MpoeKTa. Y 0eUTeCh B IPABUIBHOCTH BEIOPAHHBIX MTAPaMETPOB U KOH(UTYPALIUH.

6. I[ToaroroBbTe OTYET O BBHIMOJHEHHON PpabOTE, BKIIOUAIOIIWA ONMUCAHWE pa3pabOTaHHON
KHHEMAaTUYEeCKON CXEMBI, €€ XapaKTePUCTUKU U 0OOCHOBAHUE MTPUHATHIX PEIICHUI.

Tunoeoe 3a0anue «Ilpakmuueckas paboma 2. Ypaeuenue 08uxcenus movyeyHoul maccol)

X0/ BEIIIOJTHEHUS

1. O3HaKOMbTECHh C TEOPETHUUECKUM MaTEpPHAIOM O 3aKOHAX JIBMXKEHHS] TOUEYHOW MacCChl,
BKJIIOYAsi OCHOBHBIE 3aKOHbBI MEXaHUKW HbIOTOHA U MPUHIIUITBEI COCTABJICHHS YPABHEHHM JIBUKEHHUS.

2. Bribepure KOHKPETHYIO 33/1a4y O JABM)KEHUU TOYEHYHON Macchl, HAPUMED, JTBUKCHHUE 10T
JICUCTBUEM CHWIIbl TSYKECTH, JBUKEHHE MO KPUBOJIMHEWHOW TPACKTOPUM WM JBUIKECHHE B II0JIE
LHEHTPAJIbHBIX CHUJL.

3. Ha ocHOBe BHIOpaHHOM 3a/1aud ¥ MPUHLUIOB MeXaHUKH HbIOTOHA cOCTaBbTE ypaBHEHUS
JIBOKEHUSA JIJI1 TOYEYHOM MacChl. YUTUTE BCE BO3/ICMUCTBYIOIIME CUIIbI U YCIIOBUSI JIBUYKCHUS.

4. [Ilpoananu3upyiTe COCTABICHHBIC YpPaBHEHHMsS Ha TMpPEIMET HX KOPPEKTHOCTH,
COOTBETCTBUSA 3a7]a4€ U BO3MOKHOCTH PEIICHUS.

5. Ilpu HEOOXOIUMOCTH PEUINTE COCTABJICHHBIC YPABHEHHS C HCIOJIB30BAHHEM METOJIOB
MaTeMaTUYECKOT0 aHaIN3a MJIM YUCJIICHHBIX METOIOB.

6. IlpoBepbTe mOJNy4YEHHBIC pE3YJbTAThl HA MPEAMET HUX COOTBETCTBUS OXKUJIAEMbIM
3HAYEHUSAM U TPABUWIBHOCTH PEIICHUS 3a1a4H.

Tunoeoe 3a0anue «Ilpakmuueckaa paboma 3. Pewienue npamoii u oopammnoii 3a0auu
KUHEeMamuKu poooma Manunyaiamopa ¢ nocie006amenbHoil KUHEeMamuKoil)

Xo/1 BBITIOTHEHUS

1. O3HaKOMBTECH C TEOPETUYECKUMU OCHOBAMH NPSMOM 1 00paTHOM 3a7jauyl KWHEMAaTUKH JUIsI
pPOOOTOB C MOCIEI0BATENBHON KHHEMATHKOM.

2. BpiGepure KOHKpPETHBIN TUI poOOTa MaHUITYJISITOpA U 3a/aiiTe HayaJbHbIE YCIOBUS JUIS
psIMOM ¥ 0OpaTHOI 3a1a4u KHHEMATHKH.

3. Ha ocHoOBe 3ajaHHBIX YIJIOB MOBOpPOTa 3BEHBEB pOOOTA COCTABbTE YpaBHEHUS IS
orpezieNieHus] KOOPAMHAT CXBaTa MaHUITYJIATOpa B paboueM MpOCTPaHCTBE.

4. Vicnonb3ys 3aJaHHbIE KOOPJIMHATHl CXBaTa MaHUIYJSATOPA, ONPEAEINUTE YIibl IOBOPOTa
3BEHbEB p000Ta, HEOOXOIUMBIE JUISI TOCTHKEHUS 3aJaHHBIX KOOPIUHAT.

5. IlpoBepbTe MOJTydYEeHHBIE PE3YJIbTAaThl HA MPEAMET UX COOTBETCTBUS HAYAJIbHBIM yCIOBUSAM
U KOPPEKTHOCTHU PELIeHUs MPSAMOI 1 00paTHOM 3a/1a4ll KHHEMAaTHUKH.

6. IlpoananusupyiiTe TMONYy4YEHHbIE pE3yNbTAaTbl C TOUYKH 3pEHUS HUX MPaKTUYECKOU
MPUMEHUMOCTH U COOTBETCTBHUS TpeOOBaHHUSIM KOHKPETHOM 3a/1a4u.

Tunosoe 3aoanue  «llpakmuueckaa paooma 4. Hccnedoeanue Ounamuxu
MAHUNYIAYUOHHBIX CUCHEM C NOC/1€006AMETbHOI KUHEMAMUKOU)

1. O3HaKOMBTECHh C OCHOBHBIMU NPHUHIMIAMU JWHAMHKA MaHUIYJALHOHHBIX CHCTEM,
BKJTIOYas 3aKOHbI HpIOTOHA, TPUHITUTT BUPTYAJbHBIX MIEPEMEILICHUN U Ip.

2. BrolOepuTe KOHKPETHYIO MaHUMNYJSIUOHHYIO CHUCTEMY U ChOpMyIHpyHTe 3amady
WCCJIC0OBaHUS JUHAMUKU, OTIPE/ICTTUB HaYaIbHBIC YCIOBUS U BHEIITHUE BO3ECHCTBHUS.

3. Ha ocHOBe MNpPUHIUINOB IUHAMHKUA U KWHEMATHKU COCTaBbTE YpPaBHEHUS JBIKEHUS
MaHUITYJISITUOHHOM CUCTEMBI C yU€TOM BO3/IEHCTBYIOIIUX CUJI U MOMEHTOB.
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4. TlpuMmeHHTE METOABI YHCICHHOTO perieHus TudGEepeHINATBHBIX YPAaBHCHUA WIIH
AHAIUTUYECKUE METOBI AJIs IONyUEHUs PeICHUN YpaBHEHUI TUHAMUKH.

5. IIpoananu3upyiTe NOJTyYEHHbBIE PE3YyJIbTaThl, OLICHUTE MMOBEAECHNUE CUCTEMBI B Pa3JIMYHbBIX
YCIIOBUSIX U MPOBEIUTE CPABHEHHUE C 0XKHUIaEMbIMH TE€OPETUIECKUMU 3HAUCHUSIMH.

6. Cnemaiite BBIBOJBI O AMHAMHUKE M YMPABIIEMOCTH HCCICTYEeMOM MaHUITYJISIIMOHHON
CUCTEMBI, OLIeHUTE €€ I3 (HEKTUBHOCTh U MPUMEHUMOCTD B PA3IMUHBIX YCIOBHSIX.

Tunoeoe 3a0anue «Konmponwvnas paooma Nely

Bapuantel 3a1aHuii:

1. PaccMoTpuTe MaHUIYJIATOpP C IOCJIENOBATEIbHOW KMHEMATUKOHM, COCTOSALIMM W3 Tpex
3BeHbeB. /[l 3a7aHHBIX YIVIOB IOBOPOTa Ka)JJOrO 3BEHA OIpPEAEIUTe KOOpAMHATBHI CXBaTa
MaHUIyJsATOpa. BeIpa3ure KOOpAMHATEI CXBaTa 4epe3 YIVIbl IOBOPOTA € UCIIOJIB30BAHUEM MATPHILIbI
npeoOpa3oBaHusl.

2. ChopmynupyiiTe npsMylo 3aAadyy KHUHEMATUKHM Ui MaHMITYJISUOHHOW CHCTEMBI C
napajuleIbHOM  CTpYKTypol. Ompenenure IOJN0KEHHE CXBaTa MaHUIYJISATOpa NpU 3aaHHBIX
3HAYEHUAX YIJIOB [IOBOPOTA MIAT(HOPMBI U MOABHIKHBIX 3BEHBEB.

3. MHccnenyiite IMHAMUKY JIBIJKEHHS poOOTa MAaHMITYJIATOpa C MOCIEI0BATEIbHOMN
KMHeMaTukod. Haiinure ypaBHEHHs IBHKEHHS CUCTEMBI C YYE€TOM BO3ACHCTBYIOIIMX CHI U
MOMEHTOB. Pemnre ypaBHeHUsI 17151 ONPEAEICHHBIX HAYaJIbHBIX YCIOBUI U OLIEHUTE JUHAMHYECKHE
XapaKTEPUCTUKU CUCTEMBI.

4. llpoananu3upyiiTe BO3MOYKHBIE TPAEKTOPUU JIBWKEHHUS CXBaTa MAaHUILYJISATOpa B
IIPOCTPaHCTBe ¢ KoopaumHatamu X, Y, Z. OueHuTe OrpaHUYEHHs HA IEPEMEIICHHE CXBaTa U
BO3MO>KHBIE NPENSATCTBUS Ha ITyTH JIBUKEHUS.

5. Ilpeanoxure MeTOAbl IUIAHUPOBAHUS TPAEKTOPUI [UIl MaHMITYJATOpa C MapajuledbHON
CTpyKTypoil. PaccMmoTpute crnailH-QyHKIIMM Kak MHCTPYMEHT IUIAaHUPOBAHUS IUIABHBIX U
ONTUMAJIbHBIX TPAEKTOPHH.

Tunoeoe 3a0anue «Konmponwvnas paboma No2y

BapuanTel 3a1aHuii:

1. Ilpoananu3upyiiTe KMHEMaTHYECKyIO0 CXeMy po0OTa MaHUIYJSITOpa C MapauleNbHOM
CTPYKTypoil. OmnpenenuTe KOIMYECTBO CTENEeHeW CBOOOIBI CHCTEMBI M BBIPA3UTE MX UYEpe3 YIJIbI
IIOBOPOTA U IJINHBI 3BEHBEB.

2. Pemnte npsMyro 3ajadyy KMHEMAaTHKU JJisi BBIOpaHHONM MaHUIYJISLUOHHON CHCTEMBI.
Haiinute koopanHaThl cXBaTa poOOTa MPH 3a/laHHBIX 3HAYEHUAX YIJIOB TOBOPOTA U JJIMH 3BEHbHEB.

3. OueHute OUHAMHUKY JIBHXEHHS poOOTa MaHHUIYJIATOpa C IMApaJIENbHON CTPYKTYPOM.
CocraBpTe ypaBHEHMsI JBUKECHHSI CUCTEMBI C YYETOM BO3ICHCTBYIOIUX CUJI U MOMEHTOB. Pemnre
YpaBHEHHUS JUIsl KOHKPETHBIX HauaJIbHBIX YCIOBUH.

4. Hccnenyiite BO3MOKHBIE TPACKTOPUM JBIDKEHHS CXBaTa MAaHHUITYJIATOpPAa B TPEXMEPHOM
npoctpaHcTBe. [Ipeiokure MeToAbl IUIAHUPOBAHUS TPACKTOPUM C y4EeTOM OIPAaHMYEHUH Ha
NEPEMEILEHUE U MIPETSITCTBUN Ha IyTH JABH)KECHUS.

7.3.2 IIpomexyTouHasi aTTecTarus

Bonpocwt k 3auemy

1. Uto Takoe poOOTOTEXHUYECKAs CUCTEMa U Kakue 00J1acTH €€ MPUMEHEHUS BbI K-5
MOXETE Ha3BaTh?

2. KakoBBI OCHOBHBIC MTOHATHS B pOOOTOTEXHHUKE U KaK OHH KJIACCH(PUITUPYIOTCS? I1K-5
3. Kakue cTpyKTypbl MaHUITYJISILIMOHHBIX CUCTEM Bbl 3HAETE U KaK OHU ITK-5
KJIACCH(PUITUPYIOTCS?
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4. Yro Takoe KMHEMaTHYecKas Iapa U KakoBa €€ poJib B MAaHUIYJISIIUOHHBIX [IK-5
cucremax?

5. YeM otnmuaercs nocieoBareabHasi KWHEMaTHKa poboTa OT HapajieabHOn? IK-5
6. KakoBbl OCHOBHBIE 33/1a4i TIPSIMOM U OOpAaTHOM 3a/1a4l KHHEMATUKH U TUHAMHUKHI IIK-5
pobora?

7. Kakum 00pazoM npoucxoauT npeodpazoBaHie KOOPAUHAT B MAHHUITYJIALIMOHHBIX IIK-5
cucremax?

8. Uto Takoe abCOIIOTHBIE CKOPOCTH TOYCK 3BEHHEB MAHUNIYJISIIMOHHON CUCTEMBI? IIK-5
9. Kak pemaercs npsimasi 3a1a4ya KHHEMaTUKU MaHUITYJISIIUOHHOM CUCTEMBI? [1K-5
10. KakoBbl 0cOO€HHOCTHU pelieHusi 00paTHOM 3a1a4u KHHEMATUKU? [IK-5
11. Kakue MeTo1bl HCIIONIB3YIOTCA VISl UCCIIEI0BAHUS JUHAMUKY MAaHUITYJIALIMOHHBIX [1K-5
cucrtem?

12. Yto Takoe poOOTOTEXHHUECKUN KOMIUIEKC M KAKOBBI €T0 COCTaB U [IK-5
KJaccuukanms?

13. Kakum o6pa3om hopMHUpyeTcsi KOMIIOHOBKA POOOTOTEXHUYECKOTO KOMILIEKca? I1K-5
14. B yeM cocTouT 0OCOOCHHOCTD TIJIAHUPOBAHMS TPACKTOpUI cxBaTa MaHumyiasaTopa Ha | [IK-5
OCHOBE CIUTaWH-(PYHKITHI?

15. Kakue TpeboBaHMs MPEIBABISIOTCS K POOOTOTEXHUYECKUM KOMIUIEKCAM U UX I1K-5
KOMIIOHEHTaM?

16. KakoBbI pa3nuyHble BUIbI TPAEKTOPUI CXBaTa MAaHUITYJIATOPA U KaK OHU [1K-5
HCIOJIb3YIOTCS B POOOTOTEXHUYECKUX cucTemMax?

17. Kakue MeTo1bl IPUMEHSIOTCS IIPY IUIAHUPOBAHUM TPAEKTOPUU CXBaTa [1K-5
MaHUIYJISATOpa JAJisi pPOOOTOTEXHUUYECKMX KOMIUIEKCOB C HECKOJIbKUMU poboTamu?

18. Kakue MeTob! Ki1accupuKaiy poOOTOB Bbl 3HaETE U KaK OHU IPUMEHSIOTCS B [1K-5
WHKEHEpHUH?

19. Kakue (hakTophl BAUSIOT HA BBIOOP CTPYKTYPBI MAHUITYJIIITAOHHONW CHCTEMBI JJIs1 IIK-5
KOHKPETHOI0 ITpoeKTa’?

20. Kakum 00pa3oM IpoUCXOAUT paclpeiesieHue poiel B IPOEKTHON KOMaH e Ipu [IK-5
pa3paboTke poOOTOTEXHUUECKON CUCTEMBI?

21. Kakue 3Tamnsl BKIIOYAET B c€0s )KU3HEHHBIN IIUKJI TPOEKTA MO CO3/IaHUIO [IK-5
POOOTOTEXHUUECKOM CHCTEMBI?

22. Kakne MeTob! ynpaBIeHUs IPOEKTOM IIPUMEHSIOTCS B NHKEHEPUU JJIS [IK-5
3¢ EKTUBHOTO YIIPABIEHHSI BDEMEHEM M pecypcaMu?

23. Kakne MeToasl MPUMEHSIOTCS AJIs YIIPaBICHUS KOMMYHUKALIUSAMU B IIPOEKTE IO [IK-5
CO3JIaHHIO POOOTOTEXHUYECKON CHCTEMBI?

24. IloHaTre MaHUNYJSIIMOHHOM cucteMbl. Kiaccudukalivsg MaHUIYJISITOPOB. IIK-5
25. Tlonstue kuHemMaTnueckoil napsl. Knaccudukanus KnHeMaTH4ecKux nap. I1K-5
CBoliCcTBa KHHEMATHUYECKUX Tap.

26. OmpenienieHue yuciia cTeneHel cBoOOIbI TUIOCKOTO U MPOCTPAHCTBEHHOTO IIK-5
Mexann3mMoB. @opmysia ComoBa-Marbliena.

27. IloHATHE KHHEMATUIECKOM CXEMEI, 3JIEMEHTEI KHHEMATHUYSCKON CXEMBI. IIK-5
28. CucTeMbl KOOPAWHAT, UCIIOIB3YEMBIE TIPH IOCTPOCHUH MOJIEIECH poOOTOB- ITK-5
MaHUIYJISITOPOB

29. CymHOCTh NPSIMOM 3a/1a4l KHHEMATHKH O TIOJIOKEHUAX (CKOPOCTSX). ITK-5
30. CymtHOCTh OOpaTHOM 33/1a4¥ KHHEMATHKH O TIOJIOKEHHSIX (CKOPOCTSIX). I1K-5
31. [IpeobpazoBaHre KOOPIUHAT PU COCTABJICHUH YPAaBHEHUI KMHEMATHKH: IIK-5
JJIEMEHTAPHBIN IOBOPOT, JIEMEHTAPHOE NTEPEMEILECHUE.

32. IloHsATHE MPOCTPAHCTBEHHBIX YIJIOB (yIiioB Diinepa). CBoiicTBa MaTpHIIbI [K-5

IIOBOPOTA.
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33. OcobeHHOCTH pEICHHS MPSIMOM U 0OpaTHOM 3a/1a4u KUHEMATHKHU ISt 6-TH [IK-5
CTETNIEHHOT'0 CBAPOYHOT'0 MAaHUMIYJISITOpA

34. Mcnionp30BaHue 3a/1a4 KWHEMATHUKU MTPU IPOSKTHPOBAHUM MAHUMYJITOPA ITK-5
35. OcoOeHHOCTH MAHMITYJISITOPOB C MAPAJUICTbHBIMA KHHEMATHISCKUMU IICTISIMH I1K-5
36. [lpuHiun hopMUpOBaHKS YPAaBHCHH KHHEMAaTHYECKUX MOACIICH TSt IIK-5
MaHHUITYJISITOPOB € NMapaJUICIbHBIMU KHHEMATHUYECKUMU LEMSIMU

37. OcoOeHHOCTH pEIIeHHS 3a/1a4 KHHEMAaTHKH JJISI MAaHUITYJIATOPOB ¢ napauienbabivu | [1K-5
KMHEMATUYECKUMHU LICTISIMU

38. Ilonstue quHamudeckon Mojenu. llenu nuHaMuyeckoro aHaiausa I1K-5
39. Cocrasisitouue ypasHenus Jlarpamka 2-ro pona (III0CKUHN cirydaii) I1K-5
40. Cocrapnswmue ypaBHenus Jlarpanxka 2-ro poga (IpoCTpaHCTBEHHBIN caydail) ITK-5
41. CymHOCTh OpsIMOM M 0OpaTHOM 3aJ1a4 JMHAMUKH TIK-5
42. TIpuHuuIe! GOpMUPOBAHHS JTUHAMUYECKON MOAETN MaHUITYJISITOPA C IIK-5
napajuieIbHBIMH KUHEMATHYECKUMU LETSIMU

43. Cocrasisitoniye ypaBuenus Jlarpamxka 2-ro poja (Ha mpuMepe MoAeNIn [IK-5

IIPOCTPAHCTBCHHOI'O MaHUITYJIATOPA C MapaljICJIbHBIMH KHHCEMATHYCCKUMU Hel'If{MI/I)




