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1 IIeJIl/I, 3ala'Yi U IVIAHUPYEMBIC PE3YyJabTaTbl oﬁyqunﬂ o IMCIOMIIJIMHE

L]envro W3ydeHUs NUCHUIUIMHBI «MaTeMaTn4ecKue OCHOBBI POOOTOTEXHUYECKHUX CHCTEM»
SBIISICTCS. M3y4YEHUE TMPHUHIMIIOB TPOSKTUPOBAHUS MAaTEMaTHYECKUX MOJeneld poOOTOB U
POOOTOTEXHUYECKHX CUCTEM. B pamMKax MUCHMILIMHBI Y CTYJIEHTOB (DOPMUPYIOTCS 0a30BbIC 3HAHUS
OCHOBHBIX MIOHSITHIA U METOJIOB PEIICHUS 3a/1a4 MEXaHUKU POOOTOB.

3aoauu uzyuenus oucyuniuHol.

e (3HaKOMJIEHHE C IIOHATUHHBIM allllapaToM poOOOTOTEXHUUECKHUX CHCTEM.
e lI3ydyeHue MareMaTUYeCKHX MOJeNel MeXaHuKU POOOTOB.

e DopmMHpOBaHHE YMEHHS aHAIM3HPOBATH CTPYKTYpPY POOOTOTEXHHUYECKOW CHCTEMBI U
BBICTPauBaTh €€ MOJEIIb.

e llccrnenoBaHue COBPEMEHHBIX TEHACHIMH U MEPCIEKTUB B POOOTOTEXHUKE.
e [IprMeHeHre MaTeMaTHYECKUX METOJIOB B PEUICHHUH 3a7ad pOOOTOTEXHHKH.
OOyuenne no aucuuIuIMHe «MareMaTHYecKHe OCHOBBI POOOTOTEXHHYECKHX CHCTEM)
HAaIpasJIeHO Ha (popMupoBaHHE y 00YUAIONIUXCS CIEAYIOINX KOMITCTECHITHHA:

Kox v nanmenoBanue
KOMIIEeTeHIIHN I

HNHaukaTopbl JOCTHKEHUS
KOMIIETeHIIUH

HaunmeHoBaHue noxkasaress
OLlCHUBaHUA

ITK-5. CtocoOeH cocTaBsATh
MaTeMaTUYECKUE MOJIEIH
ABTOMATU3UPOBAHHBIX U
pOOOTHU3UPOBAHHBIX CHUCTEM,
WX MOJCUCTEM U OTIENIbHBIX
AJIEMEHTOB U MOJYJIEH,
BKIItOUasi ”HGOPMAIMOHHEIE,
AIIEKTPOMEXaHUUYECKHE,
TUIPABINYECKHE,
AIEKTPOTUIPABINYECKUE,
AIIEKTPOHHBIE YCTPONUCTBA U
cpencTBa

HUIIK-5.1. Ctpouts
¢busnyeckne u
MaTeMaTH4YeCKHe MOJIETN
y3J10B, OJIOKOB U YCTPOMCTB
POOOTOTEXHUUYECKUX CUCTEM;
HIIK-5.2. Ucnionb3yer
CTaH/IapTHbBIE TAKETHI
MPUKJIAIHBIX TIPOTPAMM IS
MaTeMaTH4YeCKOro
MOJIETTUPOBAHUS y3JI0B,
OJIOKOB U YCTPOMCTB
POOOTOTEXHHUUECKUX CUCTEM;
UIIK-5.3. Beimmomnuser
KOMITBIOTEPHOE
MO/IeIUPOBaHUE
MaTeMaTUYECKUX MOJEIEH
y3J10B, OJIOKOB M YCTPOMCTB
POOOTOTEXHHUECKUX CHCTEM.

3HaTh:

OCHOBHBIE 3aKOHBI
KHHEMATUKH ¥ THHAMUKU
TBEPIOTO TEIA, OCHOBBI
TEOPETHYECCKOM MEXaHUKHU U
BBICIIICHI MAaTEeMAaTHKH;
COBPEMEHHBIE TEOPETUUECKUE
1 DKCTIEPUMEHTAJIbHBIE
METO/IbI pa3paboTKu
MaTeMaTUYECKUX MOJeIeH
UCCIIETyeMbIX 00BEKTOB U
MIPOIIECCOB B COOTBETCTBHH C
TEXHUYECKUM 3aJIaHUEM.
YMeTh:

MopenupoBaTh MOJIOKEHUE
KaXXJI0TO y371a
POOOTOTEXHUYECKON CUCTEMBI
BO BPEMEHH, B 3aBUCUMOCTH
OT 3a7aHus1. PemaTte npsimbie u
oOpaTHbIe 3a7a9H
KHHEMATUKH U THHAMUKU;
MIPOU3BOUTH PACUETHI U
MIPOEKTUPOBAHUE OTJEIBHBIX
YCTPOWCTB
POOOTOTEXHUUYECKUX CUCTEM C
HCIIOJIb30BAHUEM
COBPEMEHHBIX TEOPETUUECKHUX
1 DKCTIEPUMEHTAITBHBIX
METO/I0B pa3pabOTKH
MaTEMATUYECKUX MOIEIeH
UCCIIETyeMbIX O0OBEKTOB U
MIPOIIECCOB B COOTBETCTBHH C
TEXHUYECKUM 3aJIaHHEM.




Baaners:

HaBbikamu paboTHI B TakeTax
MPUKIAAHBIX IIPOrpamMMax it
MO/JICIIMPOBAHUS
POOOTOTEXHUUYECKUX CUCTEM H
UX OTJCIIbHBIX Y3JI0B.

2 MecTo JTUCHMILIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOM NPOrpaMMbl

JlucuuninHa OTHOCUTCS K 4acTH, GOpMUPYEeMOH y4acTHUKaMHU 00pa30BaTeNbHbIX OTHOIICHUHN

b1.2 «lucuunnuuel (MOZYIIN).

I[I/ICHI/IHJ'II/IHa HEIMOCPCACTBCHHO CBsA3aHa CO CIACAYIOINMMH AUCHUIUIMHAMH M IIPpaKTHUKaMH

OOITI:

Jluneiinas anredpa;

MaremaTuaeckuii aHaIN3;

MexaHrka poOOTOB U MEXaTPOHHBIX MOJTyJIEH;

MogenupoBanue poOOTOB U pOOOTOTEXHUUECKUX CUCTEM;
MonenupoBaHue CUCTEM YIIPaBJICHHUS,

[TpousBoacTBEHHAs MpaKTUKa (IIpeIIUIIOMHas);

CrenuanbHbl€ IJ1aBbl MATEMATUKU;

Ympasienue poooTaMu ¥ poOOTOTEXHHYECKUMHU KOMIUICKCAMH;
DKCITyaTalus U HaJlaJgKka MEXaTPOHHBIX U POOOTOTEXHUUYECKHX CUCTEM.

3 CTpyKTypa u cojep:KaHue AUCHUTLTHHBI
OO61as TpyA0eMKOCTh AUCHHUIUIHHBI COCTaBIsAeT 3 3aueTHbIe enuHullbl (108 yacos).

3.1 Buabl yueOHO# padoThl M TPYI0EMKOCTH

Ne Bia vae6Hoii padoThI KoanuectBo CemecTp
n/n ry P 4acoB 7
1 AyIMTOPHBbIC 3aHATHS 54 54
B ToM uucne:
1.1 | Jlekuun 36 36
1.2 | CemuHapckue/npakTHUYeCKUe 3aHITHS 18 18
1.3 | JlJabopaTopHBIe pabOTHI — —
2 CamocrositeibHas padora 54 54
B ToM uucne:
2.1 | [oaroroBka OTYETOB MO MPAKTUIECKUM 26 26
paboram
2.2 | PaboTa c KOHCIIEKTOM JICKITHIA 10 10
2.3 [ToaroroBka k nud.3au€Ty 18 18
3 IIpoMe:kyTOYHAsI aTTECTALMSA
3adet/mud.3a4eT/7K3aMeH 3a4eT
Hroro 108 108




3.2 TemaTuyecKkuii MJIaH U3y4YeHUs TUCHUTITHHBI

n/n

Pa3pennl/TeMbl
JTUCIHHUIIINHEI

TpynoeMKocTh, 4ac

Bcero

AynuTopHas pabora

Jlexnun

Cemunapckue/
MPAKTUYCCKHE

3aHATUA

JlaboparopHbie

3aHATUA

[IpakTrueckas

IIOATr0OTOBKA

CamocrosaTeJbHAas
padora

Pa3zgen 1. OcHOBHBIEC MOHATHA U
KJIaccupuranus
POOOTOTEXHHUYECKUX CHCTEM

oo

11

Tema 1. OcHOBHBIC IOHATHS,
KJIaCCU(UKAIUS POOOTOTEXHUICCKIX
CUCTEM, 00JIaCTH MPUMEHEHHS

1.2

Tewma 2. CtpykTtypa
MaHUIYJISUOHHBIX CUCTEM.
Knaccugukaius KHHEMaTHUECKUX ap

Pa3gen 2. OcHOBBI KHHEMATHUKH U
AMHAMHKHA POOOTOB ¢
MOCJIe10BATEILHOM KHHEMATHKOM

62

18

12

32

2.1

Tema 1. [locTaHoBKa MpsSIMOil U
00paTHOM 3a/1a4l KWHEMAaTUKH U
nuHaMuKU. OCOOEHHOCTH pOOOTOB ¢
MMOCJICIOBATEILHON KHHEMATHKOMN

2.2

Tema 2. [IpeoOpa3zoBanue KOOpAUHAT
B MaHUITYJISIIUOHHBIX CHCTEMAaX

2.3

Tema 3. Onpeznenenue B3aMMHOTO
HOJIOKEHHS IIOCIIEI0BATEIBHO
COECIMHEHHBIX 3BEHBEB
MaHUNYJISHUOHHBIX CUCTEM

2.4

Tewma 4. Pemrenue npsiMoit 3a1aun
KMHEMATUKH MaHUITYJISILIMOHHBIX
CHCTEM

2.5

Tewma 5. Onpenenenne aOCOTOTHBIX
CKOpPOCTEN TOYEK 3BEHBEB

2.6

Tema 6. OOparHas 3a1a4ya
KHHEMATHKH MaHUTTYJIIIHOHHBIX
CHCTEM C IOCIEA0BATEILHOMN
KHHEMATHKON

2.7

Tema 7. UccnenoBanne TUHAMUKA
MaHUITYJISITUOHHBIX CUCTEM C
OCJIEIOBATEILHON KUHEMATUKOMN

2.8

Tema 8. Kunemaruka
MaHUMYJSIIUOHHBIX POOOTOB C
napauleIbHON CTPYKTYPOil

Pa3znea 3. PoooToTexHHYeCKHE
komiLiekchbl (PTK)

30

12

14




Tema 1. PoboTorexuuueckue

3.1 | KOMIUIEKCHI: Ha3HAYEHHE, COCTAB U 4
KJIacCU(UKALIUS
Tema 2. Kommonoska PTK.
3.2 2 2

TpaekTopun cXBaTa MaHUIYJISITOPA
Tewma 3. Heckosbko po60TOB B

3.3 cocraBe PTK 2 2 4
34 Tema 4. O6mme TpeboBanus k PTK u 9 4
€ro KOMIOHEHTaM
Tewma 5. [InaHupoBaHue TPaeKTOPUU
cXBaTa MaHUIyJIATOpa podoTa B
3.5 . 2 2 4
cocrase PTK Ha ocHOBe crutaiin-
byHKIMA
Hroro | 108 36 18 54

3.3 Conep:xaHue TUCHUILTUHBI

Pazpea 1.

OToT pasznen mOpeicTaBiser coOoW  BBeAGHHE B 00JacThb  pOOOTOTEXHMKH, TIJie
paccMaTpruBaArOTCI OCHOBHBIC TCPMHHBI, IIOHATUS U IPHUHIUIIBI KJIaCCI/I(i)I/IKaIII/II/I pO6OTOTCXHI/I‘I€CKI/IX
cucreM. OCHOBHBIE AaCIIEKThl, TaKh€ KaK THUIBI POOOTOB, MX (PYHKIHMOHAIBHOE HAa3HAYECHHUE,
ApPXUTEKTYypHbIE OCOOCHHOCTHM W 00JIaCTH MPUMEHEHHUs, MOAPOOHO H3y4aroTcsl 37ech. Takke
OPOBOJIUTCS KJIacCU(PUKALMA KUHEMAaTHMUECKUX Iap M aHAIW3 CTPYKTYphl MaHUITYJISILIMOHHBIX
CHUCTEM.

Pa3nen 2.

B aToM pa3zgene paccMaTpuBarOTCS OCHOBBI KHHEMATUKU U TUHAMHUKH POOOTOB, OCOOEHHO ¢
(doKycoM Ha poOOTax C MOCIIE0BATEILHON KHHEMATHKOM. 3/1eCh H3y4JarOTCsl IPUHITUTIBI TOCTAHOBKU
npsiMOM M OOpaTHOM 3a7ad4 KWHEMATHKU W JWHAMUKHU, BKJIIOYas MeToAbl ux pemieHus. Ocoboe
BHUMaHUE YCISETCS MPeoOPa30BAHUIO KOOPIUHAT U OMIPEICIICHHIO B3aMMHOTO TIOJIOKEHUS 3BEHBEB
MaHUTYJSIIUOHHBIX CUCTEM.

Paspea 3.

DTOT paszen MOCBSIIEH U3y4deHHIo pobororexHudeckux komruiekcoB (PTK) — cucrem,
BKJIIOYAIOIIUX B ce0s HECKOJIBKO pPOOOTOB M Jpyrue KOMIOHEHTHI. 3/1€Ch OCBEIIAIOTCS BOIPOCHI
HazHaueHuss U cTpykTyphl PTK, ux knaccuduxamum u TpeOOBaHMSIM K KOMIIOHEHTaM. Takxke
paccMaTpuBaeTcs IIAHUPOBAHKUE TPACKTOPUI CXBaTa MaHUITYJIATOpa poOOTa, YTO ABISETCS BAXKHBIM
ACMEeKTOM IPH MPOEKTUPOBAHUH U UCIIOJIB30BAHUN POOOTOTEXHUUECKUX KOMIUIEKCOB.

3.4 TemaTnka CEMUHAPCKUX/MIPAKTHYECKUX H JIA0OPATOPHBIX 3aHATHI

3.4.1 CemuHapckue/IpaKTUYECKHE 3aHATHS

Cemunap 1. Pa3paboTka KHHEMaTH4ecKOW CcXeMbl pobOTa MaHUMYIATOpa C
MOCJIENOBATEIbHON KHHEMAaTHKOM.

Cemunap 2. ®opmbl 3a1aHUSI U METO/IbI BEIBO/IA YPABHEHUN JIBUYKEHUS.

CemuHap 3. YpaBHEHHE ABUKEHUS TOYEUHON MACCHI.

Cemunap 4. [Ipunnun /I’ Anambepa u ypaBHeHue Ditnepa-Jlarpanxa.

Cemunap 5. Pemenue mpsimoit u oOpaTHOM 3a7aun KMHEMATUKH poOOTa MAaHMIYJISATOpA C
MOCJIEA0BATEIbHON KHHEMATUKOM.

Cemunap 6. Beruncienue sHEpTUH IBHKEHHS poOOTa.



Cemunap 7. IIpsimast u oOpaTHast 3a1a4a TUHAMHUKH pOOOTOB.
Cemunap 8. [ImanupoBanue TpaeKTOPUU CXBAaTa MAHUITYJISTOPA.
Cemunap 9. Heckonbko po6oToB B coctaBe PTK.

3.4.2 JIabopaTopHbI€ 3aHATUSA
He npenycmorpensl

3.5TemaTnka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

He npenycMmotpensl

4 YdyeOHO-MeTOAUYECKOE M UHPOPMALIMOHHOE o0eclieueHne
4.1 HopmatuBHblie 1oKyMeHTbI 1 [OCTsb1

He npenycmoTpenst

4.2 OcHOBHasI IUTEpaTypa

1. Apxunos, M. B. TlpomMbinuieHHbIe pOOOTHI: YIpaBICHUE MAHHUITYJISIMOHHBIMUA POOOTaMH
yueOHuK a7 By30B / M. B. Apxunos, M. B. Bapranos, P. C. Muienko. — 2-e¢ u3., UCIp. U JOIL. —
Mocksa: M3znarensctBo [Opaiit, 2025.— 170 c. — (Bricmee oOpaszoBanme). — ISBN 978-5-534-
11992-3. — Tekct: onekTpoHHbi // OOpa3oBatenbHas miatgopma IOpaiit [caiit]. —
URL.: https://urait.ru/bcode/566378

2. PaukoB, M. IO. TexHuueckue CcpeicCTBa aBTOMATH3alMU: YYeOHHMK ISl BY30B /
M. 1O. PaukoB. — 2-e u31., uctp. u jgoi. — Mocka: 3narensctBo FOpaiit, 2025. — 182 ¢. — (Bricmiee
oOpasoBanue). — ISBN 978-5-534-11644-1. — TekcT: anexkrponHslii // O6pazoBaTenbHast miardopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/562427

3. PaukoB, M. IO. ABromaru3zauus mNpOMU3BOACTBA:  Y4YeOHHUK JUISI  CPEIHEro
npodeccuonanbHoro obpasosanusi/ M. 0. PaukoB. — 2-¢ wu3nm., wucnp. w jom. — Mocksa:
NznarensctBo HOpaiit, 2025. — 182 c¢. — (IlpodeccnonansHoe obOpaszoBanue). — ISBN 978-5-534-
12973-1. — Tekcr: omektponnblii // OOpa3oBarenpHas 1nargopma HOpait [cait]. -
URL.: https://urait.ru/bcode/565825

4.3 lonoJIHUTEJbHAS JUTEPATypa

1. Hummapés, B. 0. JlnarHoctuka u HaJIe’KHOCTh aBTOMATU3UPOBAHHBIX CUCTEM: YUEOHUK
s By3oB/ B. IO. Hummapés. — 2-e uza. — MockBa: UznatensctBo FOpaiit, 2025.— 341 c. —
(Briciree obpazoBanme). — ISBN 978-5-534-11452-2. — Tekcr: anekTpoHHbIH // OOpa3oBarenbHas
iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/566045

2. I'maporHEeBMOCUCTEMbl POOOTOTEXHUYECKOTO KOMILIEKca: y4eOHUK i BY30B / TOJ
pemakmueir  A. H. CoBel. — MockBa: W3marensctBo  IOpaiit, 2025.— 212c¢.— (Bricmiee
oOpazoBanue). — ISBN 978-5-534-14219-8. — TekcT: anexkrponnslii / OOpazoBaTenbHas miatdopma
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/567718

3. lummapés, B. 0. Opranuzanus u miaHUPOBaHNWE aBTOMATU3UPOBAHHBIX MPOU3BOJICTB!
yueOnuk ais By3oB/ B. O. lllmmmapés. — 2-e usn. — Mocksa: M3nmarensctBo FOpaiit, 2025. —
318 c.— (Bwicmiee o6OpazoBanue). — ISBN 978-5-534-11451-5. — TekcT: SneKTpOHHBIA //
O6pasoBarenbHas iathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/566046



4.4 JnekTpoHHBIE 00pa3oBaTeIbHbIE PeCypChl
He npenycmorpeno

4.5 JInneH3n0HHOe U CBOOOTHO PacnpoCcTpaHsieMoe MPporpaMMHoOe
odecreyeHnue

1. Microsoft-Office
2. Matlab

4.6 CoBpemMeHHbIe MPO(ecCHOHATbHbIE 0a3bI TaHHBIX H HHGOPMAIIMOHHBIE
CIIPaBOYHbIE CHCTEMbI

1. Hayunas snextponHas 6ubamoteka http:// www.elibrary.ru

2. Poccwuiickas rocynapctBerHast Oubnuoreka http://www.rsl.ru

3. EmmHoe okHO pgoctyma K oOpa3oBarenbHbIM pecypcam DenepanbHblid  mopTal
http://window.edu.ru

4. OBC «YHuBepcuterckas oubnuoreka onnaita» https://biblioclub.ru/index.php

5 MaTepl/IaJILHO-TeXHI/I‘IeCKOC o0ecreyeHue

1. KommbroTepHbIf Kjacc C MPeryCTaHOBICHHBIM MPOTPAMMHBIM OOECIeYeHUEM,
yKa3aHHBIM B 1. 4.5, MyJbTUMEANITHOE 000pya0oBaHUE (IIPOEKTOP, MEPCOHAIBHBIA KOMIIBIOTED
MIpPEenoiaBare’is).

2. Ayautopusi Il JTEKIIMOHHBIX, IPAKTUYECKUX 3aHsATuN. O0opy0BaHUE W ammaparypa:
ayIUTOpHAas JOCKa, BO3MOKHOCTh MCIOJIb30BAHMS MYJIbTUMEIUUHOIO KOMILJIEKCA.

6 MeToauyeckne peKOMeHIaMU

6.1 MeTonnueckue peKOMEHIAIUH JIJIA MPENoAaBaTeIsl 0 OPraHu3auu
00y4eHust

Ha mepBoMm 3aHSITHM MO IUCHUIUIHHE HEOOXOJUMO O3HAKOMHTH CTYJEHTOB C TIOPSIKOM €€
W3y4yeHus (TeMaMu Kypca, popMaMu 3aHITHI, TEKYIIIETO ¥ MPOMEKYTOTHOTO KOHTPOJIS ), PACKPHITh
MECTO U POJIb AUCIUIUIMHBI B CUCTEME HAYK, €€ MPaKTUYECKOe 3HaYEHHUe, I0BECTU J0 CTYJIECHTOB
TpeboBaHus K (PopMe OTUETHOCTH ¥ IPUMEHEHUS BUIOB KOHTPOJIS.

[Tpu mOATOTOBKE K MPAKTUYECKUM paboTaM MO MePeUHI0 OOBSIBICHHBIX TEM MPENOIaBATEINIO
HEO0OXOAMMO YTOUYHUTH IIJIaH UX MPOBEACHUS, TPOAYyMaTh (OPMYITUPOBKHU U COJIEPKAHUE YUCOHBIX
BOIIPOCOB, BEIHOCUMBIX Ha OOCYXKICHHE.

B xome paboThl BO BCTYNMUTETHLHOM CIIOBE PACKPBHITh MPAKTUYECKYIO 3HAYUMOCTH TEMBI
paboThl, ONPeIeTUTh TOPSAOK €€ MMPOBEICHUs, BpeMs Ha 00CYKICHHE Ka)XI0ro y4eOHOTO BOoIpoca.
[Ipumensst QpoHTaIBHBIM OMPOC JaTh BO3MOXHOCTh  BBICTYIIUTH BCEM  CTyACHTaM,
MPUCYTCTBYIOIIUM Ha 3aHATHH.

B 3akmtounTenbHO# yacTh pabOTHI CIeAyeT MOIBECTH €€ UTOTH: JIaTh OIICHKY BBICTYTUICHHI
KQ)K0T0 CTY/ICHTA U Y4€OHOU TPYIIIHI B [IEI0M. PaCKpBITh MOJI0XKUTEIBHBIE CTOPOHBI M HEIOCTATKH
MPOBECHHOU paboThl. OTBETUTH HA BOIIPOCHI CTYICHTOB. BhIaTh 3agaHust 1JIsi CAMOCTOSATEILHOM
paboTHI MO MOATOTOBKE K CIEAYIOMIEMY 3aHITHIO.
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MeTtoauka mpenoaaBaHus TUCIHUIUIMHBI «MaTeMaTH4eCKie OCHOBBI pOOOTOTEXHHUYECKHUX
CHCTEM» W pealH3alus KOMIIETECHTHOCTHOTO IOJAX0Ja B M3JIOKEHHH W BOCIPHUATHU MaTepuaa
MpeyCMaTPUBAET UCIOJIB30BAHNE CICAYIONINX AKTUBHBIX W MHTEPAKTUBHBIX (HOPM MPOBEIACHUS
TPYINIIOBBIX, WHAUBUYaTbHBIX, AYyJUTOPHBIX 3aHIATUH B COYECTAHHH C BHEAYJAUTOPHOU pabOTOM C
1ENTbI0 (POPMUPOBAHUS U PA3BUTHSI MPOPECCHOHATBHBIX HABBIKOB O0YUYaAIOIUXCS:

— TOATOTOBKAa K BBHIMOJHEHHIO H 3allUTa MPAKTHUYECKHX pPabdOT C IOMOIIBIO
CHEIHAIM3UPOBAHHOTO TIPOTPAMMHOTO 00ECTICUeHUS;

—  TEXHOJIOTHMHM aHalHW3a CUTYyallud /sl aKTUBHOTO OOYy4YeHWs, KOTOpBIC MO3BOJISIOT
CTYJICHTaM COEJAMHHUTH TEOPHUIO U MPAKTHUKY, MPEJACTABUTH MIPUMEPHI IPUHUMACMBIX PEIICHUN U UX
MOCJICICTBHIA, JEMOHCTPHPOBATh pa3lUYHbIC TO3HMIUH, (OPMUPOBATH HABBIKHM  OICHKH
ATBTEPHATHBHBIX BAPUAHTOB B BEPOSTHOCTHBIX YCIIOBHSIX.

OOy4eHue Mo AUCUUIUIMHE BEIETCS C MPUMEHEHHEM TPAJAMIMOHHBIX MTOTOKOBO-TPYIIIIOBBIX
WH(OPMAIMOHHO-TEIIECKOMMYHHKAITMOHHBIX TeXHOJOTHH. [Ipu ocymiecTBiieHnn 00pa30BaTEIIBHOTO
npoiiecca 1Mo JAUCIUILIUHE UCTIOIB3YIOTCS CICAYIONIHEe WHPOPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHBIC
TEXHOJIOTHH: MPE3CHTAIIUH C IPUMEHCHHEM MTPOEKTOpa U porpamMmmbl PowerPoint.

6.2 METOZ[H‘{CCKHC YKazaHus 1Jisd oﬁyqamnmxm 10 OCBOCHHUIO M CIUIIJINHBI

CamocrosarenbHass pabora SBISEeTCS OJHMM K3 BHUJOB ydeOHbIX 3aHsATHil. Llenb
CaMOCTOSITENIbHON pabOThl — MPAKTUYECKOE CaMOCTOSTENBHOE MOIYYEHUE CTYACHTaMU HaBBIKOB
paboThl B IPOrpaMMHBIX IPOAYKTaX, pACCMaTPUBAEMBbIX B IIPOLIECCE U3YUEHHS TUCLIUIUIUHBL.

AynuropHas caMoCTOsITeIbHAas padoTa 110 AUCLUILIIMHE BBIIOIHIETCSA Ha Y4€OHBIX 3aHITUIX
101 HENIOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOJABATEINS U IO €r0 33JaHUIO.

BueayauropHast camocTrosiTenbHass paboTa BBINOJHAETCS CTYJEHTOM IO 3aJaHUI0
IpernojiaBaTess, Ho 0€3 ero HemoCPEACTBEHHOTO y4acTHsL.

3aoauu camocmoamenvbHou pabomuvl cmyoeHma:

- pa3BUTHE HaBBIKOB CAMOCTOSITENIbHON yueOHOW paboThI;

- OCBOCHHUE COJIEP>KaHUS JUCIUILTNHBL;

- yriayOJsieHue coJiepKaHusl U OCO3HAHWE OCHOBHBIX TOHATHH JUCLIUIUINHBL

- HUCIOJB30BaHUE MaTepHalia, cOOpaHHOTO U IOJIYYEHHOI'O B XOJI€ CAMOCTOSATEIbHBIX
3aHATUH U1 3 EKTUBHOM MOATOTOBKH K 3aUETYy.

Buowvi éneayoumopnoii camocmoamenvHou padomul:

- CaMOCTOSITENbHOE U3YUEHUE OTJENbHBIX TEM AUCLUIIINHBL

- IOATOTOBKA K MPAKTUYECKUM 3aHATHUSM;

- 0(pOpMIIEHHE OTYETOB 110 BBIOJHEHHBIM MTPAKTUYECKUM padoTam;

- IOATOTOBKA K KOHTPOJILHBIM padboTam;

- IOATOTOBKA K 3a4€Ty.

Jlis  BBINOJHEHHWS JIOOOTO0 BHJa CaMOCTOSITENbHOM paboThl HEOoOXOJUMO MPOUTH
CJIEIYIOIINE ITalbL:

- OIIpeJIeIeHNE eI CaMOCTOSTENbHON PadOThI;

- KOHKpETHU3allys I03HaBaTEIbHOM 3a7a4u;

- CaMOOLIEHKA TOTOBHOCTH K CaMOCTOSITEJIbHOM paboTe;

- BEIOOp a/1eKBaTHOTO crioco0a IeHCTBHSI, BEAYIIEro K PELICHUIO 3a/auu;

- IUIaHMpOBaHHE paboThl (CaMOCTOSATENBHOW MM C MOMOUIBIO TNpPEernojaBareis) Haj
3a/laHuEM;

- OCYIIECTBJIEHHE B IPOLECCE BBHIMOJIHEHHUS] CaMOCTOSTENIbHON paboThl CAMOKOHTPOJIS
(MTPOMEXYTOYHOTO U KOHEYHOT'0) pe3yJIbTaTOB pabOThl M KOPPEKTUPOBKA BBHITOTHEHUS PaOOTHI;

- pednekcust;

- Ipe3eHTaus padboThl.
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7 MoHJI OLIEHOYHBIX CPEACTB

B npornecce 00ydeHns: UCTIONB3YIOTCS CIEAYIOIINE OLEHOYHbIE (POPMBI CAMOCTOATEIBHOM
paboThI CTYJICHTOB, OIICHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOYHBIX
arrecTauui

- OTYETHI 110 MPAKTHYECKUM paboTam;

- KOHTPOJIbHBIE PaOOTHI;

- 3a4€r.

O1eHOuHBIE CPEACTBA TEKYIET0 KOHTPOJIS YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHbBIE
3aJlaHUs 110 IPAKTUYECKUM padoTaM MHAMBHIYAIbHO AJIS KQXKI0r0 00yJaroIerocs.

B pesynbrare ocBO€HUS AUCHUILIUHBI (MOyJIs1) (GOPMUPYIOTCS CeyrOIne KOMIIETEeHIINN:

Kon HaumeHoBaHMe KOMIIETEHIMU BbIYCKHUKA
KOMIETEeHI[UH
Cnoco0OeH cocCTaBisiTh MaTeMaTHUYECKHE MOJETU aBTOMATHU3HPOBAHHBIX U
pOOOTHU3UPOBAHHBIX CHUCTEM, WX TOJCHUCTEM M OTHEIbHBIX D3JIEMEHTOB H
ITK-5 MOJTyJIeH, BKJIIOUAst uH(bOpPMaIMOHHBIE, ANEKTPOMEXaHUYECKHE,
TUAPABIMYECKHUE, DJICKTPOTUIIPABINYECKUE, DJIEKTPOHHBIE YCTPOWCTBA W
CpeacTBa

7.1 MeToabl KOHTPOJISI U OLlECHUBAHMS Pe3yJbTATOB 00y4eHus!

HepequL O CHOYHBIX CpCaACTB 10 JUCIUIIIINHEC «MaremaTtuueckue OCHOBBI
pO6OTOTCXHI/I‘{CCKI/IX CHUCTEM»

Bun xouTpons HanmenoBanue
pe3yIbTaTOB KOHTPOJIA pe3yJIbTaTOB
o0yueHHUsI 00yueHHUs

No

o/

Kpartkas xapakrepucTuka KOHTPOJIsS
pe3yabTaTOB OOYUCHUS

[IpakTuueckass  paboTra  BBITIOJHSIETCS
WHANBUAYATBHO KaXKIBIM cTyneHToM. [lo
pe3ysbTaTamMm BBITIOJTHCHHS paboTHI
CTYJEHT OpOopMIISIET OTYET, COoAepKaIIun
nofpoOHOE  OMUCaHWe  MPOojeTaHHOU
paboThl ¢ HATSAHBIM TPEICTaBICHHEM
pEe3yIbTaTOB. OdopmnenHslii  oTueT
1 Texymuit [TpakTudeckast pabota | CTYOEHT CHOaeT  MpernojaBaTelllo  Ha
MIPOBEPKY B 3apaHee YCTaHOBIIEHHBIHN CPOK.
[Tpu mpoBepke mpernoaaBaTenb ONCHUBACT
KauecTBO  o(OpMIICHHS, KOPPEKTHOCTh
MPOJICNIAHHBIX [IATOB, PE3YIHTATOB PAOOTHI
1 BBIBOJIOB. YacTh paboT moapasymeBaeT
YCTHYIO 3aLUTy B dopmare
JIOKJIaa/Ipe3eHTaIlnH.

KonrponsHas  paGota  BBINOJHSAETCS

2 Texymuit KonTtponsHas padora
WHIMBHIYyQTbHO  K&XJIBIM  CTY/ACHTOM.
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3ajanre  MOJpa3yMEeBAET  BBIOJIHEHUS
psima  ImaroB  C UCTIOJIb30BaHUEM
MPOrPaMMHOTO O00ECIICUCHHUS, U3YyIaeMOro
B COOTBETCTBYIOIIEH Teme. Pe3ymbTarom
BBIIIOJTHEHHS KOHTPOJIBHOU paboThI
SIBIISICTCSL  AJIGKTPOHHBIA ~ JIOKYMEHT ¢
KpPaTKUM OIMMCAHUECM BBIIIOJTHCHHBIX 1IAroB
M TOJNYYCHHBIX  pe3ynbratoB. [lpwu
IIPOBEPKE IMPENOAaBaTeNb OLNEHUBAET KaK
pe3yabTar  pabOThl, TaK W  IYCTh
JIOCTHIKEHUS pe3ynbTara.

IIpomeKyTOUHBIN

JuddepeHunpoBaHHbII
3a4€T

[TpomesxyTouHas aTTecTanus
oOyvaromuxcs B dopme  3auera
IPOBOJUTCS MO PE3yJIbTaTaM BBIITOJHEHUS
BCEX BUJIOB y4eOHOI paboThl,
IPEJYCMOTPEHHBIX Y4YeOHBIM IUIAHOM IIO
JIAHHOM NTUCHIMIUIMHE (MOJYJIIO), IPU 3TOM
YUUTBIBAIOTCSL  pe3yJIbTaTbl  TEKYILEro
KOHTPOJISI  YCIEBAaEMOCTH B  TEYEHHUE
cemectpa. OIleHKa CTENEHU AOCTHIKEHHS
00y4armuMucs IJTAHUPYEMBbIX
pe3yJabTaTOB OOyYEHHUS M0 JUCLUIUIMHE
(MOIyNI0) TIPOBOJUTCS TPETOAaBaTEIeM,
BEAyIIUM  3aHATHS 1O  JAUCLUUIUIMHE
(MOZYyJII0) METOJIOM SKCIIEPTHON OLEHKH.
[To uToram MpOMEXyTOYHOH aTTecTaluu
M0 JAMCLHUIUIMHE (MOAYJI0) BBICTABIsETCS
OLICHKA «3aUTEHO» WU «HE 3aY4TEHO».

3aueT mpoBoaUTCS B yCTHOH ¢opme. Bo
BpEMs IIPOBEJICHUS 3a4€Ta €r0 yYaCTHUKAM
3ampemaercss UMeTh nOpu  cebe U
UCIOJIb30BaTh CPEJICTBA CBA3H (COTOBBIE
tene@oHbl, MUKpPOGOHBI U TIp.). CTyIeHTy
BbIJIaeTCd OWJIET C TpeMs BOIPOCAMHU.
KonuuecTBo IOMOIHUTETBHBIX BOIPOCOB
3aBUCUT OT IIOJIHOTHI OTBETa CTYJCHTA.
JnurensHocTh 3aueTa 1 yac (60 munyT). K
IIPOMEXYTOYHON aTTecTalluu
JIOTTYCKa0TCS TOJIBKO CTYACHTHI,
BBINOJIHUBIIHME BCE BUJBI YUeOHOU paboTHl,
MpelyCMOTPEHHbIE paboueil mporpammon
no  jaucuuiuimiHe — «MaremaTtuyeckue
OCHOBBI pOOOTOTEXHHUUECKHUX CHCTEM»
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7.2 lIkana ¥ KPUTEPUH OLEHUBAHUSA Pe3yJILTATOB 00y4YeHUsI

[Tokazaresnem olleHMBaHMsI KOMIIETEHIIMI HA PAa3IMYHBIX dTAaax UX (OPMHUPOBAHUS SIBIISETCS
JTOCTHKEHNE 00YYaroIIMMHUCS IJIAHUPYEMbBIX PE3yJIbTaTOB 00yUEHUs 0 JUCHUILTUHE (MOAYIIIO).

Kpurtepuu oneHuBaHus

TC€J1a, OCHOBBI

COOTBECTCTBHUC

CIICAYIOIINX 3HAHUH:

CIIeIYIOIIX 3HAHU:

IToka3zarenn 2 3 4 5
He 3auTeHo 3auTeHo
3HATh: OO6yuatomuiics OOyuaromuuiics OO0yuaromuiics OOyuaromuiics
- OCHOBHBIC 3aKOHBl | JIEMOHCTpPUPYET JEeMOHCTPHUPYET JIEMOHCTPHUPYET JEMOHCTPUPYET
KHHEMaTUKU U MOJIHOE OTCYTCTBUE | HEMOJHOE YaCTUYHOE HOJIHOE
JUHAMHKH TBEPJIOTO | WM HEIOCTATOYHOE | COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHE

CIEAYIOIINX 3HAHU:

TEOPETUYECKON CJEIYIOIIMX 3HAHUM: | - OCHOBHBIE 3aKOHBI - OCHOBHBIE 3aKOHBl | - OCHOBHBIE 3aKOHBI
MEXaHHUKH U - OCHOBHBIE 3aKOHBl | KMHEMATUKU U KMHEMAaTUKU U KUHEMATHUKH U
BBICILIEH KMHEMAaTUKU U JUHAMHUKU TBEPIOrO | JTMHAMHUKHU TBEPIOTO | IMHAMUKU TBEPAOTO
MaTeMaTHUKHU; JIMHAMUKU TBEPIOTO | Teja, OCHOBBI T€Ja, OCHOBBI T€Ja, OCHOBBI
COBPEMEHHBIE TeJa, OCHOBBI TEOPETUUECKOMI TEOPETUUECKOMN TEOPETUUECKOM
TEOPETUYECKUE U TEOPETUUECKOMN MEXaHMKH U BBICIIEH | MEXaHUKH U BbICHICH | MEXaHHMKHU U
AKCIIEPUMEHTAJIbHBIE | MEXaHUKH U MaTeMaTHKU; MaTeMaTHKH; BEICIIIEH
METO/IbI pa3pabOTKK | BBICIICH COBPEMEHHBIE COBPEMEHHBIE MaTeMaTHKH;
MaTeMaTHYECKUX MaTeMaTHKH; TEOPETUYECKHE U TEOPETUYECKUE U COBPEMEHHBIE
Mojieneit COBPEMEHHBIE SKCIIEPUMEHTAIbHbIE | SKCIIEPUMEHTANbHBIC | TEOPETUUECKUE U
HCCIIETyEMBIX TEOPETUYECKHUE U METOJBI pa3pabOTKH | METOABI pa3pabOTKHA | IKCIEPHUMEHTATBHBI
00BEKTOB U SKCIIEPUMEHTANIBHBIE | MaTeMaTUYECKUX MaTeMaTHYECKHUX € METOJIBI
MIPOLIECCOB B METOZBI pa3pabOTKU | MOJIemneH Mozenei pa3paboTku
COOTBETCTBHUHU C MaTeMaTHYECKHUX HCCIEeIyEMBIX HCCIIEyEMbIX MaTeMaTHYECKHUX
TEXHUYECKUM Mojenei 00BEKTOB U 00BEKTOB U Mozenen
3a/1aHuEM HCCIIEeTyeMBIX MPOIIECCOB B MIPOLIECCOB B HCCIIeTyEMBIX
00BEKTOB U COOTBETCTBHUH C COOTBETCTBUHU C 00BEKTOB U
MIPOLIECCOB B TEXHUYECKUM TEXHUYECKUM MIPOIIECCOB B
COOTBETCTBUHU C 3a/laHueEM 3aJlaHUEM. COOTBETCTBUH C
TEXHUYECKUM Honyckatorcst JonyckaroTcst TEXHUYECKUM
3a/1aHAEM 3HAYUTENbHBIE HE3HAYUTEIIbHbIE 3a/1aHuEM.
OIIMOKH, OIINOKH, CoOoHO
MIPOSIBIISIETCS HETOYHOCTH, onepupyer
HEJ0CTaTOYHOCTh 3aTpyIHEHUS TpU PHOOPETEHHBIMHU
3HaHUM, 1O PAAY AHAIUTUYECKUX 3HAHUSIMH.
roKazareJei, onepauusx.
oOyJaromuiics
HCTIBITBIBAET
3HAYUTENbHbBIE
3aTpyIHEHUS TIPH
OTIEpUPOBAHUHU
3HAHUSMH TIPU UX
TepeHoce Ha HOBBIE
CUTYallUH.
yMeThb: OOyuaromuiicst He OOyuaromuiics OO0yuaromuiics OOyuarommiics
- MOJIEIUPOBATh yMeeT U B JEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
MOJIO’KEHUE KaXA0ro | HEAOCTATOYHOU HEIOJIHOE YaCTHUYHOE TIOJIHOE
y371a CTEIIEHH YMEET: COOTBETCTBHUE COOTBETCTBUE COOTBETCTBUE
POOOTOTEXHUYECKOH | - MOAEIHPOBATH CIIETYFOIINX cJeIyOUINX I (S13% 0111704
CHCTEMBI BO MOJIOKEHHE KaXJIOTO | YMEHHI: YMEHMM: YMEHHUM:
BpEMEHH, B y37na - MOJIEJIUPOBATH - MOJICIIUPOBAThH - MOJISTUPOBATH
3aBUCUMOCTH OT POOOTOTEXHUYECKOH | IMOJOXKEHHE KaXKIOTO | MOJ0KEHHE KAXKIOTO | TOJI0KEHHUE
3ananus. Pemate CUCTEMBI BO y3na y31a KaXJ0Tro y371a
MpsIMBIE U O0paTHBIC | BpEeMEHH, B POOOTOTEXHUIECKOW | POOOTOTEXHUIECKOW | pOOOTOTEXHHUYECKOM
3a/1a4yd KHUHEMAaTUKU | 3aBUCUMOCTHU OT CUCTEMBI BO CUCTEMBI BO CUCTEMBI BO
Y IMHAMUKH; 3ananus. Pemath BpEMEHHU, B BpEMEHH, B BpEMEHHU, B
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TIPOM3BOIUTH TpSMBIE U OOpaTHBIE | 3aBUCHMOCTH OT 3aBHCUMOCTH OT 3aBUCUMOCTH OT
pacueTsl U 3aa4Yd KHHEMATUKHA | 3amaHus. Pemars 3agaHus. PemiaTe 3agaHus. PemaTts
MIPOEKTHPOBAaHUE M IWHAMHUKH; TIpsIMBIC U OOpaTHBIE | MPsSMBIC U OOpaTHBIE | TpsAMBIC H 0OpaTHBIE
OTICIbHBIX MIPOU3BOIUTH 3aJayd KHHEMAaTUKH | 3aJayd KHHEMaTUKH | 3aJa4yd KHHEeMaTHUKU
YCTpOUCTB pacyeTsl U ¥ THHAMHKH, U JUHAMUKH; U JUHAMUKH;
POOOTOTEXHUYECKUX | MPOCKTUPOBAHHE MIPOU3BOIUTH MIPOU3BOIUTH MIPOU3BOIUTD
CHCTEM C OTJEIbHBIX pacyeTsl u pacydeTsl u pacyeTsl 1
HCIOJIb30BaHUEM YCTPOUCTB MIPOEKTUPOBAHUE MIPOEKTUPOBAHKE MPOEKTUPOBAHUE
COBPEMEHHBIX POOOTOTEXHUYECKUX | OTAETBHBIX OTJEIbHBIX OTHEIbHBIX
TEOPETUYECKUX U CUCTEM C YCTPOMCTB YCTPOMICTB YCTPOICTB
SKCIEPUMEHTANBHEl | WCIIONB30BAaHUEM pOOOTOTEXHHYIECKHX | POOOTOTEXHHYECKHX | POOOTOTEXHUYECKUX
X METOJIOB COBPEMEHHBIX CHCTEM C CHCTEM C CHCTEM C
pa3paboTku TEOPETHICCKUX U HCIIOJIb30BaHUEM HCIOJIE30BAHUEM HCII0JIb30BaHUEM
MaTeMAaTHYECKHNX AKCIEPUMEHTAIBHBI COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX
MOJIeJIei X METOJIOB TEOPETUUECKUX U TEOPETUYECKUX U TEOPETUUYECKUX U
HCCIIEeTyeMbIX pa3paboTku SKCIIEPUMEHTAIbHBl | SKCIIEPUMEHTAIbHBl | SKCIIEPUMEHTAIBHBI
O6’beKTOB nu MAaTEMATHYCCKUX X METOO0B X METOO0B X METOA0B
MIPOLIECCOB B MoJele pa3paboTku pa3paboTku pa3paboTku
COOTBETCTBHU C I/ICCJ'ICI[yeMLIX MAaTEMATHYCCKUX MaATECMATUYCCKUX MATCMATUUYCCKHUX
TEXHUUYECKUM 00BEKTOB U MoJeeH MoJeeH Mozenaen
3aJaHHEM TIPOIICCCOB B HCCIICAYEMBIX HCCIIEAYEMBIX HCCIIEIYEeMBIX
COOTBETCTBMH C 00BEKTOB U 00BEKTOB U 00BEKTOB U
TEXHUYECKUM TIPOIIECCOB B MIPOIICCCOB B TIPOIIECCOB B
3aJaHuEM COOTBETCTBHH C COOTBETCTBMH C COOTBETCTBHH C
TEXHUYECKUM TEXHUYECKUM TEXHUYECKUM
3aJaHHEM. 3aaHHEM. 3aJaHHEM.
Homyckarotes YMeHUs OCBOCHEI, CBobogHo
3HAYUTEIIbHBIE HO JTOTYCKal0TCA omnepupyer
OLINOKH, HEe3HaUUTENbHbIE NpUOOPETEHHBIMU
MPOSBIISIETCS OIIMOKH, YMEHUAMU,
HEOOCTATOYHOCTH HCTOYHOCTH, HpI/IMeH)IeT X B
YMEHUH, 0 psLy 3aTpyAHEHUS MIPH CUTYAIHSIX
IOKa3aTejen, AHAIMTHYECKUX TOBBIIIEHHOM
oOyJaromuics oTepanusx, CJIOKHOCTH.
HUCIBITHIBAET MepeHoce yMEHHH
3HAYNTEJIbHBIE Ha HOBEIE,
3aTpyAHEHUS MIPH HECTaHIAPTHEIC
OIIEpUPOBAHUU CUTYyaLluu.
YMEHUSAMH IIPH UX
NIEPEHOCE Ha HOBBIE
CUTYallUU.
BJaJeTh: OO6yuatonmuiics  He | OOyuarommuiics B OO6yuatomtuiics OO6yuatomuiics B
- HaBBIKAMH pabOTHl | BlaJieeT WIA B | HEJOCTATOYHOM YaCTHYHO BJIAJIEET: IOJIHOM 00BbeMeE
B MaKeTax HEIOCTaTOYHOM CTENEHU BIIJIEET: - HaBBIKaMU pabOTHl | BIAJIEET:
MPUKIIATHBIX CTEIEHH BIIaJIEET - HaBBIKaMH pa0OTHl | B IMakeTax - HaBBIKAMH PadOTHI
mporpaMMax Juist - HaBBIKAMH Pa0OTHl | B ITaKeTax MIPHUKJIIATHBIX B IIaKeTax
MO/IETTUPOBAHUS B IIAKeTax TIPUKIIATHBIX poTpaMMax Jyist TIPHUKIIATHBIX
POOOTOTEXHUYECKUX | MPUKIATHBIX porpamMmax Jyist MOJICTUPOBAHHS porpamMmax Juist
CHCTEM U HX MporpaMmax Jjst MOJETUPOBAHUS POOOTOTEXHUYECKHUX | MOJICIAPOBAHUS
OTIEJbHBIX Y3JIOB. MOJIETTUPOBAHUS pOOOTOTEXHUYECKHX | CHUCTEM U HX POOOTOTEXHIIECKHUX
pO6OTOTCXHI/I‘IeCKI/IX CHUCTEM U UX OTACIIbHBIX y3J'IOB. CUCTEM U UX

CHCTEM U HX
OTACIBbHBIX Y3JIOB.

OTICIBHBIX y3JIOB.
OO0yuarommiics
HUCIIBITHIBACT
3HAYUTCIIbHBIC
3aTpyAHCHUS MIPH
MIPUMEHCHUN
HABBIKOB B HOBBIX
CUTYyaIHsX.

HaBbiku ocBOEHEI,
HO JIOITyCKaroTCsA
HE3HA4YUTEJIbHbIE
OIIIHOKH,
HETOYHOCTH,
3aTpyIHEHUS pU
AHAJTUTUYECKHUX
onepauusx,
HEepeHoce YMEHUH
Ha HOBBIE,

OTIIETBHBIX Y3JIOB.
CBo06oaHO
MIPUMEHSIET
MOJTyYEHHBIC
HaBBLIKHU B
CUTYAIIHSIX
MOBBIIIEHHOH
CIIOKHOCTH.
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HECTaHIAPTHEIC
CUTYaIlHH.

HIkasa oueHMBAHUS IPOMEKYTOYHON ATTECTALMM: 32a4ET

Ikama oneHUBaHUA

Omnucanue

3auTeHo

BrimonHens! Bce BUbI yueOHOM paboThl, TPEyCMOTPEHHBIE YUeOHBIM
wiaHoM. CTyAeHT JEMOHCTPHPYET COOTBETCTBHE 3HAHUM, YMEHUH,
HABBIKOB TPUBEACHHBIM B TaOJHMIaX MOKA3aTelsiM, ONEpUpyeT
IpUOOPETCHHBIMH 3HAHUSAMH, YMECHUSMH, HABBIKAMH, TIPUMEHSET UX B
CUTYyalMsIX HOBBIIIEHHON CIIO)KHOCTH, HE MCIBITHIBACT 3aTPyIHEHHMA
IpU aHAJIUTHYECKUX OMepalusix, NepeHoce 3HAHWH W YMEHHMH Ha
HOBBIE, HECTAHIAPTHBHIC CUTYAIUH.

He 3auteno

He BwimonHen oauH wunu  Oosiee BUAOB y4uyeOHOH  paboTHI,
MPETyCMOTPCHHBIX y4eOHBIM IUiaHOM. CTYAEHT JIEMOHCTPHPYET
MOJIHOE OTCYTCTBHE WM HEIOCTAaTOYHOE COOTBETCTBUE 3HAHHIA,
YMCHHM, HABBIKOB TPUBCIACHHBIM B TaOMUIIAX TMOKA3aTeNsIM,
JIOMYCKAIOTCA 3HAYUTENIbHbIE OIIMOKHU, MPOSBISETCS OTCYTCTBUE
3HaHUM, YMEHUH, HaBBIKOB 110 Py IIOKa3aTesied, CTYJEHT HE MOKET
ONEepUPOBATh 3HAHMSIMH M YMEHUSIMH MPU UX TEPEHOCE Ha HOBBIE
CUTYaIIUH.

HIxaJjia oueHMBaHUs TEKYLIEr0 KOHTPOJISA

HanmenoBanmne
KOHTPOJIA
pe3yabTaToB
o0OyueHus

Ixkana oneHUBaHUA Omnucanue

[IpakTnueckas pabora

3aureHo: HaOpaHo 2 u 6osee 0auIoB.
He 3auteno: nabpano 1 u MeHee
0aJioB.

Kputepuu onieHnBanus:

OO6muit 6amn npu OLICHKE
CKJIaJIbIBACTCS u3 CJICYIOLINX
MOKa3aTene:

- oopmieHue paboThl COOTBETCTBYET
TpeboBaHusIM — 1 Ga;

- BCE IyHKTHI 3aJ[aHUsl BBINOJIHEHB! B
IIOJIHOM 00BEMe — 2 0ana;

- U3JI0’)KEHHE, ONMHUCAHHE U BBIBOJBI O
paboTe rPaMOTHBI M TIOJTHO OMUCHIBAIOT
coJiepKaHue MPaKTUYECKON paboThI — 2
Oama.

B xauectBe (opm Tekyero
KOHTPOJISI 3HAHUH CTYJICHTOB
WCTIONB3YIOTCS  OTYETHI  TIO
NpaKkTUYEeCKOl paboTe

OTuér 1O  MpaKTUYECKOU
paboTe COAEPXKUT OMUCAHUS
psila maroB MO BBITOJIHEHUIO

MPAaKTUYECKON paboTsI
COTJIacHO 3aJIaHUIO c
MOAPOOHBIM OIMMCaHuEM
NpOJENaHHbIX  JIEUCTBUA U

MIOJIyYEHHBIMH pE3YJIbTaTaMHU.
3amuTa MpakTHYECKUX padoT

(ecu TpeOyeTcsi)
OCYIIECTBIISETCS

uHauBUAyanbHo. CTyaeHTOM
MPEIOCTABIISICTCS

0 OpPMIICHHBIH OTYET.
CTy/neHThbl, HE BBIOJHUBIINE
MpakTU4Yeckylo  pabory, K

3aIUTE HE JOMYCKAIOTCS
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Otimmuno - PaboTa BRICOKOro KauecTBa, | 3aluTa TEMBI BKIIFOYAeT
YPOBEHb BBIMOJIHCHHUS OTBEYACT BCEM | BBIMOJIHCHHS MPAKTHYECKOTO

TpeOOBaHUM, TEOPETHUYECKOE | 3aJaHUs 110 U3YYCHHOMY
coJiepyKaHue Kypca OCBOEHO | MaTrepually B ayJUTOPHH B
IIOJIHOCTBIO, 0e3 npo0esoB, | TEYSHUH OJTHOW Haphl. bueTs

HCO6XO,I[I/IMBIC IMPAKTUYCCKUE HAaBBIKH | COCTOAT M3 3a1a4,
pa60TbI C OCBOCHHBIM MATCPUAJIOM | IMMO3BOJIAONIUX OLICHUTDH

c(OpMHUPOBaAHBI, BCe | CpOPMHUPOBAHHBIE
[IpELyCMOTPEHHBIE nporpammoi | komnereHuuu. Ha pemenue
o0yueHus yueOHble 3amanus | orBoguTcs 1.5 yaca.

BBITIOJTHEHBI, JTMOO HEKOTOphIE W3
BBIIIOJIHEHHBIX ~ 33JaHUl  copeprKar
HE3HAYUTEIIbHBIEC OUTHOKH

Xopomio - YpOBEHb BBIITOJIHEHHUS
paboTel  oTBeyaer  OOJNBIIUHCTBY
OCHOBHBIX TpeOOBaHU, TEOPETUUYECKOE
coJiep’KaHue Kypca OCBOEHO YaCTHYHO,
HO MpoOebl He HOCST CYIIECTBEHHOTO
Xapakrepa, HE00XOIUMBIE
MPAKTUYECKHE HABBIKU pabOThl €
OCBOEHHBIM MaTE€pUaliOM B OCHOBHOM
chOpMUPOBaHbI, HEKOTOpPHIE  BHJBI
3aJlaHUH BBIIIOJIHEHBI C OIINOKaMHU.

Y 10BIETBOPUTETBHO -

Teopernueckoe coaepxkaHHe Kypca
OCBOGHO  YacTU4YHO, HEOOXOAMMBbIe
MPaKTUYECKHE HaBbIKU pabOThl He

Konrtponbnas padora

chOpMUPOBaHHI, OOJIBIIUHCTBO
MIPETyCMOTPEHHBIX POrPaMMOit
3aJlaHuii  HE  BBINOJHEHO;  MpH

JIONIOJTHUTELHOM  CaMOCTOSTEIbHOM
paboTte Ham MarepualoM  Kypca
BO3MOKHO  IIOBBIIIEHHE  KayecTBa
BBITIOTHEHUS Y4EOHBIX 3aJaHUM.
HeynosnersopurensHo -
TeopeTtnueckoe conep:kaHue Kypca He
OCBOCHO, HEOOXOIUMBIE MPAKTHICCKHE
HaBBIKK paboOThl HE C(HOPMHUPOBAHBI,
MIPETyCMOTPCHHBIE POrPaMMOit
3a7aHus] HE BBITTOJTHCHEI

7.3 01eHOYHbIE CPeACTBA

7.3.1 Texymuii KOHTPOJIb

Tunoeoe 3a0anue «Ilpakmuueckaa paooma 1. Pazpabomka Kunemamuyeckoii cxemol
POOOMa MAHUNYIAMOPA C NOC/1€006AMEIbHOU KUHEMAMUKOU)

X0/ BBIITOJTHEHUS

1. O3HaKOMBTECh C TEOPETHYECKUM MaTepUaIOoM O KHHEMAaTHYECKHX CXEeMaX pOoOOTOB C
MOCJIEIOBATEIbHON KUHEMATUKOM, BKJIIOYAsi THUIIBI 3BEHBEB, CTPYKTYPY MAaHUMNYJIATOPOB M HX
00J1aCTH TPUMEHEHUS.
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2. Breibepute KOH(MUTYpaIMI0 MAHUITYJISATOPA (KOJUYECTBO 3BEHLEB, TUIIBI COCJIMHCHUN) B
COOTBETCTBUHU C ITOCTABJICHHOM 3a/1a4ueil. YUTUTEe 0COOCHHOCTH M TPEOOBAaHUS BaIIETO MMPOEKTA.

3. C nomompto Oymar, KapaHjauia M JIMHEHKU pa3paboTaiiTe KMHEMAaTHYECKYIO CXEMY
BBIOPAHHOTO MAaHUITYJIATOPA. YKAXXUTE BCE 3BEHbsI, COCIMHEHUS U TUIIbI IBUXKEHUH.

4. Wcnone3ys rpaduyeckue HHCTpyMeHTHl (Hampumep, CAD-mporpammsel), co3maite
BU3YaJIH3aIUI0 Pa3pab0OTaHHON KHHEMATUYECKON CXEMBI.

5. [Ipoananu3zupyiite pazpabOTaHHYIO CXEMY Ha MPEAMET €€ COOTBETCTBUS TPEOOBAHUAM U
3aJa4aM MpoeKTa. Y 0equTech B MPaBUILHOCTU BRIOPAHHBIX MapaMETPOB U KOHPUTypaIUH.

6. [ToaroToBETE OTYET O BBIMTOJHEHHOW pabOTe, BKIFOYAIONIUK ONMUCAaHUE pa3paboTaHHOU
KMHEMaTUYEeCKOW CXeMBbl, €€ XapaKTePUCTUKU U 0OOCHOBAHHE MIPUHSATHIX PEIICHUN.

Tunoeoe 3a0anue «Ilpakmuueckaa paboma 2. Ypagnenue 08ux;ceHus mo4euHou maccol»

XO/1 BBIIOJTHEHUS

1. O3HaKOMBTECh C TEOPETHYECKHM MaTepHaloM O 3aKOHAaX JABM)KCHUS TOUEYHOW MacChl,
BKJIFOYasi OCHOBHBIE 3aKOHBI MEXaHUKHN HbIOTOHA M IPUHIIUIIBI COCTABICHUS YpaBHECHUHN JABUKCHUSI.

2. Bribepure KOHKPETHYIO 3a/1a4y O JIBUYKEHUU TOYEUHOM MacChl, HallpuMep, ABHKEHUE 0T
JIEUCTBUEM CHUJIBI TSKECTH, JBMIKEHHWE IO KPHUBOJWHEWHOW TPACKTOPWUU WM JIBJKCHHE B TI0JIC
LEHTPAJIbHBIX CHUIIL.

3. Ha ocHOBe BBHIOpaHHOM 3a/1ayul ¥ MPUHIIMIIOB MEXaHUKU HbIOTOHA COCTaBbTE YpaBHEHMS
JBUKEHHUS 111 TOUEYHOM MacChl. Y UTUTE BCE BO3JECHCTBYIOILINE CUJIBI U YCIIOBHS JIBUKEHUSI.

4. IlpoaHamu3upyWTe COCTABIICHHBIE YpaBHEHUS Ha TMPEIMET HX KOPPEKTHOCTH,
COOTBETCTBUS 33/1a4€ U BO3MOKHOCTH PELICHUSI.

5. Ilpy HEOOXOAMMOCTH PEIINTE COCTABJICHHBIC YPABHEHHS C HMCIOJb30BAaHHEM METOIOB
MaTEeMaTUYeCKOro aHajlu3a WK YUCICHHBIX METOJIOB.

6. IlpoBepbTe MOMyUYECHHBIE pE3YJbTATHl HA MPEAMET WX COOTBETCTBUS OXKUJIAEMBIM
3HAYCHUSAM U MPABWIBHOCTU PEILICHUS 3aa4H.

Tunoeoe 3a0anue «llIpakmuueckan paboma 3. Pewienue npamoi u 0opamnoii 3a0auu
KUHeMAMUKU poooma MAHURYIAMOPA ¢ NOCAE006AMENbHOI KUHEMAMUKOUW)

X 0]l BBIIIOJTHEHUS

1. O3HaKOMBTECH C TEOPETUIECKUMHU OCHOBAMH MPSIMOW M OOpaTHOH 33a/1aui KHHEMATHKH JIJIS
pPOOOTOB C MOCIEeI0BATENILHON KHHEMATUKOM.

2. Beibepure KOHKPETHBIH THIT POOOTa MAaHUIYJIATOpPA M 3a/laliTe HAYaJIbHBIC YCIOBHS JUIS
npsMOi 1 00paTHOM 33124l KHHEMATHKH.

3. Ha ocHOBe 3aaHHBIX YIJIOB IMOBOPOTa 3BEHHEB POOOTAa COCTaBbTE YpPaBHEHUS IS
oTpeieNIeHus] KOOpIMHAT CXBaTa MaHUIYJIATOPa B paboyeM NpOCTPaHCTBE.

4. Vcnonp3ysl 3alaHHBIe KOOPAWHATHI CXBaTa MAaHHITYJISITOpPA, ONMPEICITUTE YIIIbl MOBOPOTA
3BEHbEB POOOTA, HEOOXOAMMBIE /TS IOCTUKEHHUS 33JaHHBIX KOOP/MHAT.

5. IIpoBepbTe MOTYYCHHBIC PE3yJIbTAaThl HA IPEAMET MX COOTBETCTBHSI HAYaJIbHBIM YCIOBHSIM
¥ KOPPEKTHOCTH peIIeHUs NPpsMON U 0OpaTHOM 3a/1aun KHHEMATHKH.

6. Ilpoananu3upyite MOJYyYEHHBIE PE3YJbTATBl C TOYKM 3PEHUS HUX HPAKTUYECKON
IPUMEHUMOCTH U COOTBETCTBHSI TPEOOBAHUSAM KOHKPETHOH 3a/1a4H.

Tunoeoe 3aoanue  «llpakmuueckaa padooma 4. Hccnedosanue  Ounamuxu
MAHUNYIAYUOHHBIX CUCHEM C NOC/1€006AMEIbHO KUHEMAMUKOU)

1. O3HakoMbTECh C OCHOBHBIMH MPHHIIUNAMH JIUHAMHKA MaHUIYJSIIMOHHBIX CHCTEM,
BKJIIOYas 3aKOHbI HbIOTOHA, MPUHIMIT BUPTYAJIbHBIX MIEPEMEILICHUI U JIp.

2. BrpiObepure KOHKPETHYIO MAaHUIYJSITUOHHYIO CHCTEMY H CHOPMYIUPYHTE 3amady
UCCJIEI0BAHUS JUHAMUKH, ONIPEICTUB Ha4albHbIE YCIOBHS M BHEITHUE BO3ICHCTBHUSL.

3. Ha ocHOBe NpUHIMINOB AUHAMHKHA W KHHEMATHKU COCTaBbTE€ YpaBHEHUS JBHKEHUS
MaHUITYJISIUOHHON CUCTEMBI C YU€TOM BO3JIEHCTBYIOIIMX CUJI 1 MOMEHTOB.
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4. TlpumeHHTEe METOABl YWCICHHOTO perieHus TudQGepeHINaTbHBIX YPaBHCHUN WIH
AQHAIUTUYECKUE METObI JJIsl OJyUEHUs PeIICHUN ypaBHEHUM JUHAMUKHY.

5. IIpoaHanu3upynTe NOIYyYEHHbBIEC PE3YJIbTAThI, OLIEHUTE MOBEAEHUE CUCTEMbI B PA3JIMUYHBIX
YCIIOBUSIX U MPOBEIUTE CPABHEHHUE C 0KHIaEMBIMH TEOPETUUECKUMH 3HAUCHHUSIMHU.

6. Cnaenaiite BBIBOJBI O JAMHAMHUKE M YINPABIIEMOCTH HCCIACAYEMOW MAaHUMYJISIIMOHHOMN
CUCTEMBI, olleHUTE €€ 3 (HEKTUBHOCTH U MPUMEHUMOCTD B PA3IMYHBIX YCIOBHSIX.

Tunoeoe 3a0anue «Konmpononasn paooma Nely

BapuaunTtsl 3agaHuii:

1. PaccMOTpuTEe MaHUIYJIATOP C MOCIEIOBATEIBHON KUHEMATHUKOM, COCTOSIIMN M3 Tpex
3BeHbeB. [l 3amaHHBIX YTJIOB MOBOPOTa KAXIOTO 3BEHA OMNpPENEIUTE KOOpPJMHATHI CXBara
MaHUITyJIsTOpa. BeIpasute KOOpAMHATHI CXBaTa YePe3 yIJibl IOBOPOTA C UCIOJIb30BAHUEM MATPHUIBI
peoOpa3oBaHus.

2. ChopmynupyiiTe OpsIMy0 3aJady KHHEMATUKH [JIs MaHHUITYJISIHOHHOM CHCTEMBI C
napajieIbHON CTpyKTypoil. OmnpenenuTe IOJOXKEHUE CXBaTa MAHHUIYJATOpA MPHU 3aJaHHBIX
3HAYEHUSX YTIIOB MOBOPOTA MIATHOPMBI U MOJIBUIKHBIX 3BEHBEB.

3. MUccnenyiite nuHaMUKy JBIKEHHS poOOTa MAHUIYJSITOpA C IOCJIEA0BATEIbHON
KMHemMaTukou. Haiinure ypaBHEHHsS ABUKEHUS CHUCTEMbl C YYETOM BO3JICUCTBYIOIIMX CHII U
MOMEHTOB. Pemure ypaBHEeHUs JIJ1s1 ONPEIEeTIEHHBIX Ha4YalbHbIX YCIOBHI U OIIEHUTE TUHAMUYECKUE
XapaKTEPUCTUKU CUCTEMBI.

4. Ilpoananmu3upyiTe BO3MOXKHBIC TPACKTOPUHM JBWIKEHHS CXBaTa MaHMITYJSITOpAa B
pocTpaHcTBEe ¢ KoopauHatamu X, Y, Z. OneHuTe OrpaHUyYEHUss Ha NEpeMElICHHE CXBaTa U
BO3MOYKHBIE TPETISITCTBUS HA TTyTH JIBHXKCHHS.

5. Ilpensioxxute METOAbl IJIAHUPOBAHUS TPACKTOPUU JUIsI MAHUIYJIATOPA C MapajlieabHOMN
CTpyKTypoil. PaccmorpuTe CrutaH-QYHKIIMM KaK HWHCTPYMEHT IUTAHHUPOBAHUS IUIABHBIX W
ONTUMAJIbHBIX TPACKTOPUM.

Tunoeoe 3a0anue «Konmponvnas paooma Ne2y

BapuanTtsl 3a1aHui:

1. Tlpoananu3upyiiTe KMHEMaTHYECKyI0 CXeMy po0OoTa MaHHUMYJIATOpa ¢ MNapalielbHOM
CTpyKTypoil. OmnpenenuTe KOJUYECTBO CTENEHEH CBOOOABI CHUCTEMbI M BBIPa3UTE MX 4YEPE3 YIJIbl
IIOBOPOTA U JIJINHBI 3BEHBEB.

2. Pemmte npsmyro 3agadyy KUHEMAaTHKU JJis BbIOpaHHONW MaHUMYJISIIMOHHON CHCTEMBI.
Haiinute koopAMHATHI cXBaTa poOOTa MPH 3a/1aHHBIX 3HAYEHUAX YIJIOB [TOBOPOTA U JJIMH 3BEHbHEB.

3. OueHute OUHAMHUKY IBUXKEHHS poOOTa MaHUIYJATOpa C IMapajljIeNIbHON CTPYKTYpPOH.
CocraBbpTe ypaBHEHMsI JBUKEHHS CUCTEMBI C YUYETOM BO3ICHCTBYIOIMX CUJI U MOMEHTOB. Pemnre
YpaBHEHHUS JUIsl KOHKPETHBIX HAYaJIbHBIX YCIIOBUH.

4. Hccnenyiite BO3MOKHBIE TPACKTOPUM JIBMKEHMS CXBaTa MaHUIYJSATOpPAa B TPEXMEPHOM
npoctpanctBe. [lpeninoxuTe MeToAbl IUIAHUPOBAHMSI TPAEKTOPUNH C yYETOM OrpaHMYEHHUN Ha
NEpEMELICHNE U IPETSITCTBUN HA MYTU ABH)KEHUS.

7.3.2 IlpomexxyToUyHasi aTTecTaus

Bonpocwt k 3auemy

1. Yto Takoe poOOTOTEXHUYECKAs CUCTEMa U KaKue 00J1acTy ee MPUMEHEHHS Bl MK-5
MOYKETE Ha3BaTh?

2. KakoBbI OCHOBHBIE MOHSTHS B POOOTOTEXHHUKE M KaK OHH KJIACCU(DUITUPYIOTCS? IIK-5
3. Kakue cTpyKTypbl MAaHUITYJISILIMOHHBIX CUCTEM Bbl 3HAETE U KaK OHU [TK-5
KJIACCUUITUPYIOTCS?
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4. Yro Takoe KMHEMaTH4ecKas apa U KakoBa €€ poJib B MAHUITYJIALIUOHHbIX [IK-5
cucremax?

5. Yem oTnmyaeTcs mocienoBareabHas KHHEMaTHKa po0oTa OT napajuieabHON? [IK-5
6. KakoBbI OCHOBHBIC 3aJ1a4i TIPSIMOM M OOpATHOM 3a/1a4yil KHHEMATHUKU U JUHAMUKHI [1K-5
pobora?

7. Kakum 00pazoM MpoucxoauT npeodpazoBaHre KOOPIAWHAT B MAHUITYJIALIMOHHBIX [IK-5
cucremax?

8. Uto Takoe abCOIMIOTHBIE CKOPOCTH TOYEK 3B€HHEB MAHUIYJISIIMOHHON CUCTEMBI? [IK-5
9. Kak pemraetcst npsimasi 3a1a4a KHHEMaTUKU MaHUIYJISIITAOHHON CUCTEMBI? I1K-5
10. KakoBbl 0COOCHHOCTH pEelIeHUs] 00paTHOM 3a/1a4l KHHEMAaTHKH? [IK-5
11. Kakue MeToabl HCHIOIB3YIOTCS AJISl UCCIICOBAHMS TUHAMUKY MaHUITYJISIIIHOHHBIX [1K-5
cucrem?

12. Yto Takoe poOOTOTEXHUYECKUH KOMILJIEKC U KAKOBBI €70 COCTaB M IIK-5
Kkiaccupukanus?

13. Kakum o6pazoM popmMupyercss KOMIOHOBKA POOOTOTEXHUYECKOTO KOMILIEKca? I1K-5
14. B ueM cocTOUT 0COOEHHOCTD TIAHUPOBAHMS TPACKTOpUi cxBaTta Manunyistopa Ha | [IK-5
OCHOBE CIIalH-QYHKIMIT?

15. Kakue TpeboBaHusI IPEABABIAIOTCA K POOOTOTEXHUYECKUM KOMIUIEKCAM U UX [IK-5
KOMITOHEHTaM?

16. KakoBbl pa3nnyHble BUIbl TPACKTOPUM CXBAaTa MAHUITYJISATOPA U KAK OHU IIK-5
UCIOJIB3YIOTCS B POOOTOTEXHUYECKUX CUCTEMAX?

17. Kakue MeTo1bl IPUMEHSIOTCS MPY IIJIaHUPOBAHUM TPAEKTOPUU CXBaTa [IK-5
MaHUIYJIATOpa JAJIsi pOOOTOTEXHUUYECKHX KOMIUIEKCOB C HECKOJBKUMH poOoTaMu?

18. Kakue MeTozs! KiaccupuKaiuy poOOTOB Bbl 3HAETE U KaK OHU IPUMEHSIOTCS B IK-5
WHXXEeHEepUu?

19. Kakue hakTopsl BAUSIOT HA BBIOOP CTPYKTYPbl MAHUITYJISIIUOHHON CHCTEMBI /TS IK-5
KOHKPETHOT'O MPOoeKTa?

20. Kakum 06pa3zoM MpOMCXOTUT paclipesieieHue poJiei B MPOEKTHON KOMaHAe pU IK-5
pa3paboTKe POOOTOTEXHUUECKON CUCTEMBI?

21. Kakue sTamnsl BKITIOUaeT B C€0s1 )KM3HEHHBIN ITUKII TPOEKTA MO CO3/IaHHUIO [K-5
POOOTOTEXHUYECKON CUCTEMBI?

22. Kakue MeTo/1bl yIIPaBJIEHUSI IPOEKTOM NMPUMEHSIOTCS B MHXKEHEPUH [Tt [IK-5
3¢ EKTUBHOTO YIIPABICHHUS BPEMEHEM U pecypcamu?

23. Kakue MeTo/1bl MPUMEHSIOTCS AJIs1 yIPABICHUSI KOMMYHUKALUAMHU B IIPOEKTE IO [IK-5
CO3JIaHHI0 pOOOTOTEXHUYECKON CHCTEMBI?

24. IloHaTue MaHUNYJSAMOHHON cucTteMbl. Kiaccudukanysi MaHUIYJIITOPOB. [IK-5
25. Tlonstue kuHeMaTu4eckoi napsl. Kiaccudukanus KuHeMaTn4eckux map. IK-5
CBolicTBa KHHEMAaTUYECKHUX T1ap.

26. OnpeneneHue Yucia cTeneHei cBoOOIbI MIIOCKOT0 U MTPOCTPAHCTBEHHOTO IK-5
MexaHnu3moB. @opmysa ComoBa-Masslmesa.

27. IloHsaTHe KHHEMATUYECKOM CXEMBI, DJIEMEHTHI KWHEMATHIECKOH CXEMEL. TIK-5
28. CucreMbl KOOPAMHAT, UCTIOJIb3YeMbIe MPU MOCTPOSHUH MOoieIel poOOTOB- IK-5
MaHUIYJISTOPOB

29. CymHOCTh NPSIMOM 3a/1a4l KHHEMATHKU O TIOJIOKEHUSAX (CKOPOCTSIX). IK-5
30. CymHocTh 00paTHOM 33Jaul KHHEMATUKH O MOJO0XKEHHIX (CKOPOCTSIX). [IK-5
31. [IpeobpazoBaHre KOOPAUHAT IPU COCTABICHUH YPAaBHEHUI KHHEMATUKU: [K-5
3JIEMEHTAPHbIN TOBOPOT, JIEMEHTAPHOE NEPEMEILICHHE.

32. IloHsATHE IPOCTPAaHCTBEHHBIX YIUIOB (yIIoB Diinepa). CBoicTBa MaTpHILIbI [IK-5

MOBOPOTA.
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33. OcoOCHHOCTH pelIeHHsI MPSMON U 00paTHOM 3aauu KUHEMATUKU JJIs1 6-Th [IK-5
CTEIIEHHOT'0 CBaPOYHOI'0 MaHUMIYJISITOpa

34. Vicnonp30BaHueE 33/1a4 KHHEMATHKH [IPH IPOSKTHPOBAHUN MAHUIYJISITOPA [IK-5
35. OcoOEHHOCTH MaHHITYJISITOPOB C APAIETbHBIMA KHHEMAaTHUECKUMHU TIETISIMU I1K-5
36. [Ipuniun opMupoBaHKs YPaBHCHU KHHEMATHYECKUX MOJIEIIEH IS ITK-5
MaHHUITYJISITOPOB € MapaJIeIbHBIMU KHHEMATUUYECKUMU 1IEISIMU

37. OcoOEHHOCTH pEeIICHMS 3a]]a4 KHHEMAaTUKH JIJII MAaHUITYJIITOPOB ¢ napayuienbHbivu | [1K-5
KMHEMATUYECKUMH LICTISIMU

38. IlonaTue nuHaMuYecKor Moaend. 1lenn nTmHaMUYecKoro aHaan3a [1K-5
39. Cocrapasiomue ypaBHeHnust Jlarpanka 2-ro poja (IJIOCKHM ciry4daid) I1K-5
40. Cocrasiisroniye ypaBHeHus Jlarpanka 2-1o poja (IpoCTpaHCTBEHHBIN CITydail) I1K-5
41. CymHoCTh npsiIMOii 1 00paTHOM 3a7a4y TMHAMHUKH [IK-5
42. IlpuHuunsl GopMUPOBAHUS TUHAMUYECKOM MOJIETT MaHUITYJISITOPA C [IK-5
NapajuieJIbHBIMU KUHEMATHUYECKUMU ETSIMU

43. Cocrasnsroniie ypaBuenus Jlarpanxa 2-ro poja (Ha mpuMmepe MOAeNn [IK-5

IIPOCTPAHCTBCHHOI'O MAHHUITYJIATOPA C IAPAJIJICIbHBIMHY KHHCMATHUYCCKUMU I_IGHHMI/I)




