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AHHOTaNINA

JucuummuHa «YTmpaBlieHHe poOoTaMud U pOOOTOTEXHUYECKHMMH CHCTEMaMH» BXOJHT B
o0Opa3oBaTellbHyI0 IpOrpamMMmy BhICIIEr0 oOpa3oBaHUS — IporpamMmy OakanaBpuara IO
HaNpaBJICHUIO TOATOTOBKM/ crenuanbHocTd 15.03.06 «MexarpoHuka u poOOTOTEXHHUKA
HanpasiieHHOCTH «{udpoBoil MHKUHUPUHT POOOTOTEXHUUECKMX KOMIUIEKCOBY». Jluciuruinna
peanu3zyercs kapeapoit «Ne32».

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

OIIK-5 «CmocobeH paboTaTh ¢ HOpPMATUBHO-TEXHUUYECKOM JOKYMEHTAIMEH, CBSI3aHHOU C
npoecCuoHaNBHOM NeATeIbHOCTHIO, C YUETOM CTaHIapTOB, HOPM U MIPABHID»

OIIK-11 «Cmocoben pa3pabarbiBaTh M TPUMEHSTH AaITOPUTMBI U COBPEMEHHBIC
nupoBble MPOrpaMMHBIE METOAbl PACu€TOB W MPOEKTUPOBAHMS OTICIBHBIX YCTPOWCTB U
MOJICUCTEM MEXATPOHHBIX M POOOTOTEXHHYECKUX CHUCTEM C HCIOJIb30BAHUEM CTaHIAPTHBIX
UCIIOJHUTENIbHBIX M YOPAaBISIOIIUX YCTPOMCTB, CPEICTB AaBTOMATHUKHU, HW3MEPUTEIBHOU U
BBIUMCIIUTEIFHON TEXHUKHM B COOTBETCTBHM C TEXHUYCCKUM 3aJlaHueM, pa3pabaThiBaTh
1u(pOoBbIE ATOPUTMBI U IPOTPAMMBbI YIIPaBICHUSI POOOTOTEXHUYECKUX CHUCTEM)

OIIK-12 «Cnoco0OeH yd4acTBOBaTh B MOHTa)Xe, HalaJKe, HACTPOWKE M claye B
SKCILTyaTallMI0 OMBITHBIX OO0pa3llOB MEXaTPOHHBIX U POOOTOTEXHMUYECKUX CHUCTEM, HX
MOJICUCTEM M OTJEIBHBIX MOIYJICH

OIIK-13 «CmocobeH MpUMEHATh METO/Abl KOHTPOJS KadecTBa M3ACIUA U OOBCKTOB B
chepe nmpodeccroHaNTbHON AEATEIHBHOCTI

CopepxaHue UCHUIUIMHBI OXBaThIBAET KPYTI BOINPOCOB, CBSA3AHHBIX C HU3YYCHHUEM
MIPUHIIAIIOB TTOCTPOCHHSI HHPOPMAITMOHHBIX CUCTEM POOOTOB, MX YYBCTBUTEIBHBIX JJICMEHTOB,
U3MEPUTENIbHBIX CXEeM U  YCHIUTENeH; paccMaTpuBarOTCs  (U3MUECKHE  MPUHIUIIBL,
WCIIOJIb30BAaHHBIE TIPU  CO3[@aHWU PA3JIMYHBIX JIATYMKOB, M3YYAIOTCS MaTeMaTHYECKUE
3aBHCHUMOCTH, IMO3BOJIAIOIIME PACCUUTHIBATH OCHOBHBIC IapaMEeTpPbl  YYBCTBUTEIHHBIX
AJIEMEHTOB.

[IpenogaBanue AUCHUIUIMHBI MpeAycMAaTPUBAET cCienyrolmue (QopMbl OpTraHU3AHNH
y4eOHOro MmpoIiecca: JICKIHH, 1a00paTopHbIe paboThI, CAMOCTOSITENbHAS pad0Ta 00yJarOIIErocs.

[TporpaMMo#l IHUCHUTUIMHBI TPETYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOIS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHAs aTTecTanus B hopMe dK3aMeHa.

OO0mas TpyA0EMKOCTh OCBOEHUS AUCIMILTUHBI COCTaBIseT 3 3adeTHhIX eauHuibl, 108
YacoB.

SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKHI»



1. IlepeudeHb MIaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS 11O AUCHUIIIIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenbio TUCHUIUIMHEL SBJIsIETCS (POPMUPOBAHUE Y CTYJCHTOB 3HAHUM, YMEHUN U HABBIKOB
B 00JIaCTH HEOOXOAMMBIX JJIsl MMPOSKTUPOBAHUS YIPABICHHUS POOOTaMH POOOTOTEXHHYECKUMHU
CUCTEMaMHU.

1.2. JlucummninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhICIIeT0 oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO TUCIUIUIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETCHIMSIMH WM WX YacTaMu. KoMneTeHIMy U UHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeueHp KOMIETEHINH U UHAUKATOPOB UX JTOCTHKEHUS

Kon u
Kareropus (rpynna) Konx n HauMeHoBaHME HHAUKATOpa
HAaUMEHOBAHUE
KOMIIETEHIINH JOCTUKEHHS] KOMITETEHIIUU
KOMIETCHIIUU
OIIK-5 Cnocoben
AGOTATE ¢ OIIK-5.3.1 3HaeT OCHOBHbBIE CTaHAAPThI
p oopMIIeHHS TEXHUYECKOH JOKYMEHTAIH
HOPMAaTUBHO-
. Ha Pa3IUYHBIX CTAIMAX KU3HEHHOTO LHKIIA
TEXHUYECKOM
. OIIK-5.Y.1 ymeeT npuMeHSTh CTaHIAPThI
O6menpodeccuoHanbHbIE | JOKYMEHTAIUEH, .
N oOpMIICHUS TEXHUUYECKOH TOKYMEHTAlUU
KOMIIETEHITHH CBSI3aHHOM C
. | HA pa3IUYHBIX CTAIUAX KU3HEHHOTO IUKJIA
poQeCCHOHAIBHON

OIIK-5.B.1 BageeT HaBBIKAMH
COCTABJICHUS] TEXHHYECKOU TOKYMEHTAIUU
Ha Pa3JIMYHBIX 3TAIax XKU3HEHHOT'O IUKJIa

JIeATEIbHOCTBIO, C
Y4€TOM CTaHIapTOB,
HOPM U IPaBHJI

OIIK-11 Cnocoben
pa3pabaTsIBaTh U
MPUMCHSITh
ANTOPUTMBI U
COBPEMECHHEIC

¢ poBsIe
MIPOrPaMMHEIE
METO/IbI PACUETOB U
MIPOSKTUPOBAHUS
OTJICTbHBIX
YCTPOWCTB U
MOJICUCTEM
O6menpodeccuoHanbHbIe | MEXaTPOHHBIX U
KOMIIETEHITHH POOOTOTEXHUYECKUX
CHUCTEM C
HCIOJIb30BaHNEM
CTaH/IAPTHBIX
UCTIOTHUTENbHBIX U
VIIPABIISIONTUX
YCTPOMCTB, CPEICTB
ABTOMATHKH,
U3MEPUTEIBHON U
BBIUMCIUTEIIBHOMN
TEXHHUKU B
COOTBETCTBHH C
TEXHHUYCCKUM

OIIK-11.Y.2 ymeeT miiaHupoBaTh MpoLecc
MOJICIMPOBAHUS U BBIYUCITUTEIHHOTO
JKCHEPUMEHTA, B TOM YHUCIIE C
HCMOJIb30BAHUEM TEXHOJIOTUI
MCKYCCTBEHHOT'O MHTEJIJIIEKTa




3aJlaHuEM,
paszpabaThIBaTh

1 poBbIe
QITOPUTMBI U
POTPaMMBbI
yIpaBJICHUS
POOOTOTEXHUUECKUX
CHCTEM

O6menpodeccrnoHanbHbIE
KOMIICTCHIINH

OIIK-12 Cnocoben
y4acTBOBAaTh B
MOHTAaXe€, HAJIaJKe,
HACTpPOMKE U cllaye B
JKCILTyaTal1Io
OMBITHBIX 00Pa3LIOB
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX
CUCTEM, UX
IIOJICUCTEM H
OTJICIIbHBIX MOJYJIEH

OIIK-12.B.1 BnaneeT HaBbIKAMH
MIPOBE/ICHHMS TIPEIBAPUTEIBHBIX UCITBITAHUI
COCTaBHBIX YacTel OMBITHOTO 00pasia
MEXaTPOHHBIX U POOOTOTEXHUYECKHUX
CHCTEM, UX ITOJICHCTEM U OTJEJILHBIX
MOJIYJICH 10 3aJaHHBIM IMPOTPaMMaM H
METOIHKaM

O6menpodeccroHanbHbIE
KOMITCTCHIIHH

OIIK-13 Cnocoben
MPUMEHSITh METOJIbI
KOHTPOJIS Ka4eCcTBa
H3JICIIHI 1 00BEKTOB
B chepe
poQeCCHOHAIBHON
JeITEIbHOCTH

OIIK-13.V.1 ymeer pa3pabaThiBaTh
MEPOTIPUATHS 110 TIPEAYTPEKICHUIO
HapyIICHUH KayecTBa U3AeTuil

2. Mecro nucuuminHbl B cTpykType OI1

Hucnurnuna MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJYarOIUMUCS
MIPU U3YYECHHUH CIIETYIOUIUX TUCIUIUINH:

— «HIPOrpPaAMMHUPOBAHUE,

— «uH(}OpPMAIMOHHBIE YCTPOMCTBA U CUCTEMBI B POOOTOTEXHUKEY.

3HaHuUs, TOJNYYCHHbIE TPU M3YyYEHWH MaTepuaia JaHHOW JUCIHIUIMHBI, HUMEIOT Kak
CaMOCTOSTENIbHOE 3HAUE€HHE, TaK U UCIIOJIb3YIOTCS MPU U3YYEHUU APYTHX JUCHUILIIUH:

— «TeOopuA aBTOMATHUYCCKOTI'O YIIPABJICHUS»,

— «yIpaBlieHHe poOOTaMH U POOOTOTEXHUUYECKUMHU CUCTEMAMU»,
— «IpOrpaMMHPOBaAHNE MUKPOKOHTPOJIJIEPOB),
— «CHCTEMBI TEXHUYECKOTO 3PEHUS».

Tabaure 2.

Ta6mmma 2 — O0beM U TPYJ0EMKOCTh JUCITUTIIMHBI

3. OO0BEM | TPYTOEMKOCTh JUCIIUILTAHBI
Jlanapie 00 0o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboThI MO AUCIUIITHHE (M pacpeaesieHne dTOH TPYJ0EMKOCTH TI0 CeMeCcTpaM) IPeACTaBICHEI B

TpynoemkocTs o

Bun yuebHoit paboTbl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKkocma ouCUuUnIUHbL, 3/ 108 3/ 108

3E/ (1ac)

U3 Hux uacos npakmuuecxoﬁ n0020MO6KU




AyoumopHnule 3anamus, BCEro vac. 34 34
B TOM YHCIIE:

nexuuu (JI), (gac) 17 17

npaktuueckue/cemunapckue 3ansarus (113),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

KypcoBoii mpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac) 36 36
Camocmosamenvnas paboma, Bcero (ac) 38 38
Buo npomescymounoit ammecmayuu:. 3ayer,
madd. 3auger, sx3amen (3auer, Judd. 3aq, OK3. OK3.
DK3.*%*)

*k
IIpumedanue: kaHaMAATCKHUIN 9K3aMeH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPYJIOEMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUIAM 3aHITHI.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbl AUCIUITIIMHBL Jlexunn | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (qac) (dac) ("ac)
Cemectp 7
Paznen 1. Beenenue B ynpasieHue podoTaMu 1 1
pOOOTOTEXHUUYECKUMU CUCTEMaMU
Paznen 2. Marematuueckoe MOJIEIUPOBAaHUE 4
JIBIDKCHHS pOOOTOB
Paznen 3. CucreMsl ynpaBieHnus poOoTaMu 4
Pasnen 4. [InannpoBanne TpaeKTOpUI U HABUTALHA 4
Paznmen 5. [IpoexktupoBanue u pa3paboTka 4
pOOOTOTEXHUICCKUX CHCTEM
Uroro B cemectpe: 17 17 38
Utoro 17 0 17 0 38

[IpakTHueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUU
OoOy4arolMMHUCST ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymei
npoQeCCUOHATBHON 1EeATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHH.
Coneprxanue pas3iesoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B Ta0IuIE 4.

Ta6muia 4 — ConepxaHue pa3fesioB U TeM JIEKIIMOHHOTO UK

HOMep paszaeiia HazBanue u COACPIKaHUC PA3CJIOB U TCM JICKITUMOHHBIX 3aHATUH

1 Pasnen 1. Bsemenue B  ympaBieHue  poOoTamMu |
POOOTOTEXHUUECKIUMHU CUCTEMaMHU

Tema 1.1. OcHoBHbIE MNOHATHS: POOOT, POOOTOTEXHHYECKAS
CUCTEMa, CUCTEMA YIIPABJICHUS.

Tema 1.2. Kiaccudpuxkanus poOoToB  (IPOMBIIIJICHHBIE,
CepBUCHBIE, MOOWJIbHBIE, MAHUITYJIATOPHI U T.1.).

Tema 1.3. OcHOBHBIE 3a7auydl  YOpaBi€HUS POOOTaAMH:

MO3UIMOHHUPOBAHUC, JABHIKCHHC, B3aUMOJCHCTBHUE C

6




OKPYXKAaIOIIEeH CPEeIOu.

2 Pasnen 2. MaremaTudeckoe MOICITMPOBAHUE JIBIKEHUSI POOOTOB
Tema 2.1. [Ipsimast kKuHeMaTHKa (TIEpEX0]] OT YIJIOBBIX KOOPJIUHAT
K [TOJIOKEHHIO KOHEYHOTO 3BEHA).

Tema 2.2. OOparHas KuHeMaTHKa (OMpEeIelIeHUE YIIOBBIX
KOOPJMHAT I10 33IaHHOMY TOJIOKEHUIO).

Tema 2.3. MeToapl pemieHus 3a1ad KAHEMATHKH (MaTpHUIIBI
JlenaButa-XaptenOepra).

Tema 2.4. VYpaBHenust Jlarpamxka [uisi OnucaHus JAMHAMUKH
MaHUITYJISITOPOB

Tema 2.5. YpaBuenus Herotona-Oiinepa

3 Paznen 3. Cucremsl ynpasieHus podoTaMu

Tema 3.1. OcHoBbl Teopuu ympapieHus. JIuHEHHBIE U
HeJlMMHeWHble cucTeMbl. CTabMIn3anus U yrpaBisieMOCTb.

Tema 3.2. Tunsl cucteMm yrpaBieHus. OTKPBIThIE U 3aMKHYTHIE
cuctembl. [103UIIMOHHOE U KOHTYPHOE yIpaBJCHHUE.

Tema 3.3. Aunroputrmsl ympaBinenusi. PlD-perymsropsr.
AnanTtuBHoe ynpasieHue. [IpenuKTUBHOE yripaBiIeHHE.

Tema 3.4. YmpaBieHue B pealbHOM BPEMEHH. APXUTEKTYpbI
cucteM ynpasneHus. Iatepdeiicel yenoBek-pooor.

4 Pa3zpnen 4. InanupoBanue TpaeKTOPHUI U HABUTALIMS

Tema 4.1. 3amaun nIaHUPOBaHUS JABIMKEHUA. [ eHeparus
TPaeKTOPUI B MPOCTPAHCTBE KOHPUTypanuil. YueT orpaHu4eHUN
(mpensTCTBUS, PU3NYECKHE BOSMOXKHOCTU pOOOTA).

Tema 4.2. Anroputmsl mianupoBanusi. A*, Dijkstra, RRT
(Rapidly-exploring Random Trees). IloreHimanbHbIe OIS
Bepositnoctabie MmeToasl (PRM, RRT).

Tema 4.3. HaBuranus MoOOWIBHBIX po0OoTOB. Jlokammzarus
(SLAM — Simultaneous Localization and Mapping).
Hcnonk3oBaHue aTYMKOB (Tuaapsl, kamepsl, IMU).

5 Paznen 5. IlpoekTupoBanue u pa3padboTka poOOTOTEXHMUYECKUX
CUCTEM

Tema 5.1. Dranbl npoekTupoBanus. AHanu3 TpedoBaHuil. Beioop
ApXUTEKTYpbl U KOMIIOHEHTOB.

Tema 5.2. VHTerpamus anmapaTHOTO H  IPOTPaMMHOTO
obecrieueHusl.

Tema 5.3. TecTupoBaHHe U OTJIaKa CUCTEM YIPABJICHUS.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHs U UX TPYJOEMKOCTh

N3 Hux No
Ne | Tems! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYyJOEMKOCTh, |MPaKTHYECKOH |pasmerna
n/m 3aHATUN 3aHATUN (uac) MOJTOTOBKH, | IACIUTI

(dac) JIUHBI




Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATUN U UX TPYILOEMKOCTh PUBEICHBI B TabuIle 6.

Tabmuua 6 — JIabopaTtopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HanMenoBaEHe 1a6OpaTOPHEIX paboT TpynoeMKoCTb, | TPaKTUYECKOW | pa3aena
/o (dac) MOJATOTOBKH, | JMCIIHII
(gac) JIMHBI
Cemectp 7
1 | JJabopatopuass pabora Nel Pa3zpabGorka wu 2 2 2
MOJICIMPOBaHNEC KHHEMATHUECKUX TeTeh
2 | JlaboparopHass pabora Ne2 Ilpsmas w 4 4 2
oOpaTHasi KHHEeMaTHKa po00Ta-MaHUITYJISTOPA
3 | Jlaboparopuass pabora Ne3 JlmHammueckoe 4 4 3
MO/JISJIMPOBaHKE POoOOTa
4 | Jlaboparopuas padora Ne4 Pazpaborka [T /- 2 2 3
peryasiTopa Jyisl yIpaBJICHUs IBUTaTEIeM
5 | Jlaboparopnas pabora Neo5 TpaekropHoe 2 2 4
ynpasjieHue poOoToM
6 | Jlaboparopnas pabota Ne6  AJrOpUTMBI 3 3 4
wianupoBanust mytu (A*, Dijkstra, RRT)
Bcero 17

4.5. KypcoBoe npoeKkTupoBaHH€e/ BHIIOTHEHUE KypCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarouIuxcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh MPUBEIEHBI B Ta0nuLe /.

Tabnuna 7 — Bunbl caMmocTosTenbHON paboThI M €€ TPYAOEMKOCTh

. Bceero, | Cemectp 7,
Bun camocrositensHOl paboThl
qac qac
1 2 3
M3y4eHne TeOpeTHUecKOro MaTepuania
20 20
nucuuruHel (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Boinonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Jomamrnee 3ananue ([13)
KonTponbubie pabotel 3a04uHNKOB (KP3)
IToaroroBka K MpoMeXyTOYHOU 8 8
atrectrauuu (ITA)
Bcero: 38 38




5. [lepedyeHn yueOHO-METOUYECKOTO 00ECTICUCHUS

JUIS CAMOCTOSITENIEHON PaboThl 00y4aroIUXCs MO JUCHUTUTHHE (MOJTYJIIO)

yLIe6HO'MeTOI[I/ILIeCKI/Ie MaT€puajibl I CaMOCTOSATEILHOM pa60TbI 06y11a101u14xcs; YKa3aHbl B

n.a. /-11.

Tabmuua 8— IlepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX H3AaHUI

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX U3TAHUN
[lepeueHp nevaTHBIX U 3JIEKTPOHHBIX Y4EOHBIX U3/IaHUM IIpUBeieH B Tabmule 8.

Kom1uecTso 3k3eMILIsIpoB B

Hlucp/ bubnuorpaduyeckas ccpuika Oubmorexe
URL anpec (KpoMe 311EeKTPOHHBIX
IK3EMILUTSIPOB)
URL.: JleckoB, A. I'. Kunemarnka u JuHaMUKa
https://znan | uCIOTHUTEIBHBIX MEXaHM3MOB MAHHITYJISIIUOHHBIX
ium.com/ca | po6otoB : yueOHoe mocodue / A. I'. Jleckos, K. B.
talog/produ | baxxunosa, E. B. CenuBepcroBa. - Mockaa :
ct/2080967 | UznmatenbctBo MI'TY um. Baymana, 2017. - 102, [2]
c.:wi. - ISBN 978-5-7038-4752-7.
URL: Ps3anos, C. . ABToMaTu3aius mpou3BOACTBEHHBIX
https://znan | nporeccoB B ManmHOCTpOoeHUH. POOOTOTEXHIKA,
lum.com/ca | poOOTOTEeXHUYECKUE KOMILICKCHI. [IpakTHKYM :
talog/produ | yueonoe mocodue / C. U. Psizanos, FO. B. Icurum. -
ct/2092443 | Mocksa ; Bonorna : Undpa-Umkenepus, 2023. - 156
c. - ISBN 978-5-9729-1351-0.
URL: Creiimu, 1. YCTpoilcTBO U IpOrpaMMHpPOBAaHUE
https://znan | aBroHOMHBIX po60TOB. [IpoekTsl Ha Python u
ium.ru/catal | Raspberry Pi : npaktiueckoe pykoBozactso / J1.
og/product/ | Creiirut ; ep. ¢ auri. E. B. llleBuyk ; Hayu. pen. B.
2109590 C. Sluenkos. - Mocksa : JIMK TIlpecc, 2022. - 522 c.
- ISBN 978-5-97060-989-7.
URL: [onoxos, M. A. TpaekTopHbIe 3a1auu Ipu
https://znan | aBTomaTn4eckoi U pOOOTH3UPOBAHHOM CBApKE :
ium.com/ca | yuebHo-cripaBouHoe nmocodue / M. A. I1lonoxoB ;
talog/produ | mox may4. pen. D. A. I'magkosa, P. A. TlepkoBckoro.
ct/1960145 | - Mocksa : MI'TVY um. baymana, 2015. - 168 c. -
ISBN 978-5-7038-4325-3.
URL: Hocxkos, B. Il. MaremaTtndueckne MOeny IBUKEHHUS
https://znan | u cucTeMbl TEXHHYECKOTO 3PSHUST MOOMIIbHBIX
ium.ru/catal | poGOTOTEXHHYECKHUX KOMILIEKCOB : yueOHOe mocooue
og/product/ | / B. I1. Hockos, B. . Pyomos, 1. B. Py6ros. -
2161396 Mocksa : U3natensctBo MI'TY um. baymana, 2015.
- 96 c. - ISBN 978-5-7038-4128-0.
URL: Cepebpennsrii, B. B. IIporpamvmupoBanne
https://znan | ckoOpIMHUPOBAHHBIX MEPEMEIICHHI IBYX pOOOTOB-
ium.ru/catal | marumyATOPOB Ha Oa3e KoTAbOpaTHBHOTO poboTa
og/product/ | IRB 14000 YuMi : yuebHoe mocooue / B. B.
2161608 Cepebpennsiid, I1. B. JIeonnnos. - Mocksa : 31-Bo
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MI'TY um. baymana, 2019. - 90 c. - ISBN 978-5-
7038-5293-4.
URL: 3enkeBud, C. JI. OcHOBBI ynpaBiIeHUs
https://znan | manunynsuuoHHbIME poboTamu : yueOuuk / C. JI.
ium.com/ca | 3enkeBuu, A. C. IOmeHKo. - 2-¢ u3/., UCIPaB. U JIOII.
talog/produ | - Mocksa : MI'TVY um. baymana, 2004. - 478 c. -
ct/1958415 | (Pobororexnuka). - ISBN 5-7038-2567-9.
URL: Bopotaukos, C. A. MHpopmanmoHHbie ycTpoiicTBa
https://znan | poboToTexHnYeckux cucteM : yueoHoe nocodue / C.
ium.com/ca | A. Bopothukos ; noa pea. C. JI. 3enkesuua, A. C.
talog/produ | FOmenko. - Mocksa : MI'TY um. baymana, 2005. -
/1958400 | 382 c. - ISBN 5-7038-2207-6.
URL: [Ipenxo, M. YcrpoiicTBa yripaBieHus podoTaMu
https://znan | [DaexTponnsiii pecypc] / M. Ipeako. - MockBsa :
ium.com/ca | IMK IIpecc, 2010. - 404 c.: un. - ISBN 5-94074-
talog/produ | 226-2.
ct/406841
URL: bypskos, /. B. MatemaTnyeckoe 1 MMUTALlMOHHOE
https://znan | MoxearpoBaHUE ACKTPOTEXHHUCCKUX U
ium.com/ca | poOOTOTEXHUYECKUX CHCTEM : yueOHoe mocooue / 1.
talog/produ | B. Bypskos, 1O. I1. Bonomenko ; FOxHbIit
ct/1308357 | denepanbHblii yHuBepCUTET. - PocToB-Ha-JloHY ;
Taranpor : M3narensctBo KOkHOTO denepaibHOrO
yauBepcureta, 2020. - 159 c. - ISBN 978-5-9275-
3625-2.
URL: bynrakos, A. I'. [IpomMbliiieHHbIE POOOTHI.
https://znan | Kunemaruka, fMHaMHKa, KOHTPOIIb U YIIPABJICHHE :
ium.com/ca | monorpadus / A. I'. Bynrakos, B. A. BopoObeB. -
talog/produ | Mockga : COJIOH-IIpecc, 2020. - 484 ¢. - (Cepust
Ct/1858795 | «bubnnoteka unxeHepa»). - ISBN 978-5-91359-
296-5.
7. TlepedyeHb AIMEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
UH()OPMAIIMOHHO-TEIEKOMMYHHKAIMOHHOH ceTr «HTepHeT»
[MepeueHnb AIIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcos UH(OPMAIIMOHHO-
TENICKOMMYHHUKAIMOHHONH ceTn «/HTepHeT», HEOOXOAWMBIX [UIi OCBOCHUS JWCIMIUINHBI

npuBezieH B Tabnuue 9.
Tabmuma 9 — IlepedyeHb OJIEKTPOHHBIX O0pa30BaTENbHBIX PECYPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAITMOHHOU ceTh « HTepHeT»

URL anpec HaumenoBanue

https://lib.guap.ru Caiit oubmnorexu I'VAIT

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOIb3YEeMOro TMpH OCYIIECTBICHUU
00pa30BaTeNILHOrO MpoIecca MO0 AUCLUIIUHE.
[lepedyeHp UCONIB3yeMOro MPOrpaMMHOr0 obecrieueHus npejacranieH B Tadbuuie 10.
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Ta6mmma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHUs

Ne i/t HaumenoBanmue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCHUIIITHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyenr HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTENFHOTO MpoIiecca Mo AUCHUIUIMHE, TPEACTaBIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )
1 JleximoHHas ayIMTOpUs BM, 21-21
KomnbrotepHslii ki1acce BM, 31-04

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHON aTTECTAI[UH
oOyJaronuxcs o AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI IPOMEKYTOYHON aTTeCTalluN

Bug HpOMC)KyTO‘-IHOﬁ aTTCCTallu Hepequb OILICHOYHLIX CPCACTB

OK3aMeH Crircok BOMpPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIII OOYYalOUIMMHCS TPUMEHSETCSl S-0ajulbHasi MIKajla OIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIMH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajla ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu oLieHKH YpOBHS c(pOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0aiubHas mKana paKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHai;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BATEILHO U TPAMOTHO €0 M3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOH JIUTEPATYpHI,
TECHO NPHBS3BIBAET YCBOSHHBIC HAYYHBIE TIOJIOKEHHS C TIPAKTHICCKOM
JeSITebHOCTHIO HAIIPABIICHHUS;

— yMeJl0 000CHOBBIBAET M ApTyMEHTUPYET BBIIBUTaEMbIe UM UJIEH;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— CBOOOIHO BJIJICET CUCTEMOM CIeUAIN3UPOBAHHBIX MOHITUH.

«OTIIMYHO»
(Ga4uTCHO»
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O;[_Gél;j;{l; ?{Z‘;{Teuﬁzﬁm XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA
— o0yyarouuiicst TBep10 YCBOMJI IPOrpaMMHBINA MaTepuall, IpaMOTHO U
0 CYIIECTBY WH3JaraeT ero, ONUPasCh HA 3HAHUS OCHOBHOMU
JUTEPATypPHL;
«OpOMION — HE JIOIyCKAaeT CYIECTBEHHBIX HETOUHOCTEH; }
— YBA3BIBACT YCBOEHHBIE 3HAHMUA C IPAKTUYECKON JEeSATEIbHOCTHIO
«BAYTEHO»
HaIpaBJICHUS;
— apryMEHTUPYET Hay4YHbIE TOJ0KEHUS;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— BJIaJICET CUCTEMOH CIIeLMAIM3UPOBAHHBIX TOHITUH.
— o0yyaromuiicss ycBOMJI TOJIBKO OCHOBHOH NpPOrpaMMHBIM MaTepual,
[0 CYIIECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHHUS TOJBKO OCHOBHOMU
JUTEPATypPHL;
— JIONyCKaeT HECYIECTBEHHbIE OIINOKU U HETOYHOCTH;
«YJIOBJIETBOPUTEIILHOY .
GATTOHOY — MCIIBITHIBACT 3aTPYJHEHMs] B IMPAKTHUYECKOM IPUMEHEHHUU 3HAHUHN
HaIpaBJICHUS;
— cnabo apryMEeHTUPYeT Hay4YHbIE TTOJI0KEHUS;
— 3aTpyaHseTcs B GOpMYIMPOBAHUN BBIBOAOB M 000OLICHUI;
— YaCTHYHO BJIJIeeT CUCTEMON CIeIMaTH3UPOBAHHBIX MOHSITHH.
— o0ydJaromuiicss HEe YCBOWJI 3HAYUTEIHHOH 4YacTH MPOrPaMMHOTO
Marepuaa;
— JIOIYCKaeT  CYLIECTBEHHblE  OMMOKM W  HETOYHOCTU  IpHU
«HEYJIOBJIETBOPUTEIHLHO» i
L 3AUICHOY paccMOTpeHHH Ipo0sIeM B KOHKPETHOM HalpaBlIeHUH; )
— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHUI;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He GOpMYIHPYET BEIBOJIOB M 0000IICHUI.
10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTEPUAIIbI.
Bomnpocs! 11 5K3aMeHa npejcraBieHsl B Tabnuue 15.
Tab6muma 15 — Borpocsl i1 9k3aMeHa
Kon
Ne n/mt [Tepeuenb BOpoOCOB I HK3aMeHa
WHIMKaTOpa
1 UYro Takoe poOOTOTEXHUYECKasl cucTema’? OIIK-11.V.2
2 Kakne ocHOBHbIE KOMIIOHEHTHI BKJIIOYAET B ce0st poOoT? OIIK-11.V.2
3 Urto Takoe KHHEMaTHKa poOOTOB? OIK-11.V.2
4 Urto Takoe quHaAMHUKa poOOTOB? OIIK-11.YV.2
5 Kakue Tunsl npuBo0B HCHOJIB3YIOTCS B poboTax? OIIK-11.V.2
6 Yro Takoe MpOCTPaHCTBO KOH(puUrypauuit podbora? OIIK-11.V.2
7 UYro Takoe MIaHUpPOBaHUE TPACKTOPUU? OIIK-11.V.2
8 Yro Takoe ynpasieHue 1o 0opaTHoil cBs3u? OIIK-11.V.2
9 Yo Takoe aBTOHOMHBIH po06OoT? OIIK-11.V.2
10 UYro Takoe SLAM u rie oHO npuMeHsieTcst? OIIK-11.V.2
11 Yo Takoe UCKYCCTBEHHBIH MHTEIUIEKT B pOOOTOTEXHUKE? OIIK-11.V.2
12 UYrto Takoe MaHUNYAsITOp poboTa? OIIK-11.V.2
13 Yro Takoe poOacTHOCTh CUCTEMBI YIIPABICHUS? OIIK-11.V.2
14 Uro Takoe ruOpuaHbIE CUCTEMBbI YIIPABJIECHUS? OIIK-11.Y.2
15 UTto Takoe 3HI0pOOO0THI? OIIK-11.¥.2
16 UYrto Takoe KoonepaTuBHbIE POOOTHI? OIIK-11.¥.2
17 Urto Takoe poeBble poOOTHI? OIIK-11.Y.2
18 Yro Takoe 3aKOHBI pOOOTOTEXHUKU A3uMoBa? OIIK-11.V.2
19 Uro Takoe adropuTMbl MAIIUHHOTO 00Y4YEeHHUSI B OIIK-11.V.2
poboToTeXHUKE?
20 Yro Takoe ROS? OIIK-11.¥.2
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21 Yro Takoe oOpaTHas CBsI3b B YIPaBICHUU poboTaMu? OIIK-11.¥.2

22 Yro Takoe 3K30CKeneThl? OIIK-11.Y¥.2

23 UYro Takoe yetbipexkpaTHas moaesns DENAVIT- OIIK-11.V.2
HARTENBERG?

24 UYro Takoe HaBUranus poOboToB? OIIK-11.V.2

25 UTto Takoe OnoMuMeTH4YecKass poOOTOTEXHHUKA? OIIK-11.V.2

Bormpocsr (3amaun) nis 3avera / qud . 3adera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adera

Kon

Ne /i Ilepeuens BompocoB (3ama4) ajis 3adera / Iu . 3a4€Ta
P p ( A )H A (bq) HHAWKaTOopa

Y4eOHBIM NJIAHOM HE IPEIYCMOTPEHO

[lepeuenr TeM sl KypCOBOTO TPOCKTHUPOBAHUS/BBIIIOIHEHUS KYPCOBOW pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuna 17 — IlepedeHp TeM JUIsi KYpPCOBOTO IPOSKTHPOBAHHSI/BBIIIOJIHCHUSI KYPCOBOU paOOTHI

No 1/ [TpuMepHBIii IepedeHb TeM il KypCOBOI'O MPOEKTUPOBAHUS/BBIIIOJIHEHHS
B KYpCOBOi1 pabOThI

Y4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO

Bompocel st mpoBeneHuss TPOMEXKYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

No . Kon
[TpumepHBIii TepeueHb BOMPOCOB IS TECTOB
/o WHJIUKaTOpa

1 mun. 3a0anue KOMOUHUPOBAHHO20 MUNA C 6IOOPOM OOHO20 BEPHO2O OMBEMA U3 YEMbIPEX
NPeONIOANCEHHBIX U 0OOCHOBAHUEM 8b1OOPA

Wuctpyxmus: [IpounTaiite TeKCT, BRIOEPUTE MPABIIIBHBINA OTBET U 3AIHIIUTE aPTyMEHTHI,
000CHOBEIBarOMINE BEIOOpP OTBETA

1 Yro Takoe npsimMasi KHHEMaTHKa B POOOTOTEXHHUKeE? OIIK-11.¥.2

A) Pacuer ckopocTu IBIKEHHS pPO0OTa;

b) Brruucnenne yriioB COWICHSHHH JIJIS TOCTYOKCHUS 3 JaHHONU TOUKH
MPOCTPAHCT;

B) Onpenenenune nojaoxeHnss KOHEYHOTO 3B€HA MAHUTTYJISTOPA IO
3a/IaHHBIM yTJIaM €ro COYICHEHHUI;

I') Ananu3 qTUHAMHMKH CHCTEMBI.

2 Kakoit meToz ucrnonbs3yercs uid pemeHust oopaTHoi 3agaun kuHematuku? | OIK-11.Y.2

A) Meton npsiIMOTro MHTETPUPOBAHUS;
b) Metoa rpagueHTHOro CIycKa;

B) Meton /lenaBura-Xaprenoepra;
I') MeTtox HanMeHBIINX KBAIPATOB.

3 Kaxoii Tun ynpaeneHust poOOTOM 00ecIieYrBaeT TOYHOE CIIEIOBAHUE IO OIIK-11.Y.2
3aJJaHHOW TpaeKTopun?

A) TpaekTopHOE ympaBlIeHHE;

b) Ympasienne mo oOpaTHOH CBS3H;
B) AnantuBHoe ynpaBieHue;

I') IlporpammHOe ynpaBieHHe.

4 Uto Takoe CHIIOMOMEHTHOE YIpaBiieHHe B pOOOTOTEXHUKE? OIIK-11.Y.2
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A) YrpasneHue, y4UTHIBAIOIIEE TOIBKO IMO3UITUIO POOOTa;

B) Ynpagnenue, yuutsiBaroliee B3auMOJICHCTBHE POOOTa ¢ BHEIIHEH
Cpenoi uepe3 CHIIbl U MOMEHTHI;

B) Ynpasnenune, ocHOBaHHOE Ha 0OpaTHOM CBSI3H IO CKOPOCTH;

F) praBJ’IeHI/Ie, HCIIOJIB3YIOIICC TOJIBKO JAHHBIC OT JAaTUYUKOB IMOJIOXKCHU.

Kaxoif anroputm HCIIonb3yeTcs IS TUIaHPOBaHUS TPAeKTOPUHU poOOTa B
MIPOCTPAHCTBE C MPETSITCTBUSIMU?

A) Anroputm JleMKCTpHI;

B) I'enetnyeckuit anroputM;

B) Anroputm A*;

I") Anroput™m OBICTPON COPTUPOBKH.

OIIK-11.¥.2

2 mun. 3adanue KOM6MHMp060HHOZO muna c 6‘bl60p0]l/l HECKOJIbKUX 6apuannoe omeema us3

NPeOIONCEHHBIX U PA3BEPHYMbIM 0OOCHOBAHUEM 8b1OODA

Wnctpykuus: [Ipountaiite Tekct, BEIOEpUTE IPABUIbHBIC BAPUAHTHI OTBETA U 3AIUIINTE

apryMeHTbl, 000CHOBBIBAIOIIINE BHIOOP OTBETOB

Yro BXoAuT B 0230BYIO CTPYKTYPY pOOOTOTEXHUYECKOH CUCTEMBI?

A) ManunynsTop;

b) Mcrounuk muTaHus;

B) Cucrema ynpapnenus;

I') laTuuku oOpaTHOM CBSI3M.

OIIK-11.Y¥.2

Kakue TuIbl 1aTYNKOB UCHONB3YIOTCS B POOOTOTEXHUKE?

A) I'paBuUTaInInOHHEIE;
b) TaktuibHbIe;

B) BusyanbHsie;

I') Axyctuueckue.

OIIK-11.Y¥.2

Kakue 3aaun pemaeT cucrema ynpasieHUst poooTom?

A) IlnanupoBaHue TpaeKTOPHH ABMKEHUS;

b) O6paboTka JaHHBIX OT JaTYHKOB;

B) YmpaBnenue nCTOYHIKOM MUTAHMS;

I') KoHTpob cOCTOSIHHS NCTIOTHUTEIHHBIX MEXaHU3MOB.

OIIK-11.Y.2

Kakue KOMIIOHEHTBI BXOJIST B COCTaB MaHUIYJISITOpPa poboTa?

A) 3BeHbs;

b) apuupsr,

B) daruuku Temreparypsr,
I') [TpuBompL.

OIIK-11.Y¥.2

10

Kakve QpyHKIMH BBITOTHSIOT JaTYHKK 00paTHOMN CBS3H?

A) N3mepenne yCKOpeHus;
b) U3mepenue nonoxeHus;
B) Usmepenwne ckopoctw;

I') Usmepenne ypoBHs mryma.

OIIK-11.Y¥.2

3 mun. 3aoanue 3AKpvinioco muna Ha YyCMAaHOo6JIEHUEe COOMEemcnmeusl

Huctpyknus: IlpounTtaiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE. K KaXk10M MO3UIIMHU, JaHHOH B
JIEBOM CTOJIOIIE, MOAOEPUTE COOTBETCTBYIONIYIO IMTO3HIIMIO B TIPABOM CTOJIOIE
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11 Y CTaHOBUTE COOTBETCTBUE MEXKAY TEPMUHAMH U UX ONPEACTCHUSIMMU: OIIK-11.V.2
1 Tpaextopust A) Tlonoxxenne 00beKTa B MPOCTPAHCTBE,
OIKCBHIBAEMOE KOOPAUHATAMHU.
2 Tozwmmst b) Ckopocts nBmxeHnst o0beKTa
3 OpueHTaryst B) HampaBnenune o0beKTa B IPOCTPAHCTBE
OTHOCHUTENIBFHO BBIOPAaHHOM CUCTEMBI
KOOpJHUHAT.
I') IlyTb, IO KOTOpPOMY JBIKETCS OOBEKT B
MIPOCTPAHCTRBE.
12 YcTaHOBUTE COOTBETCTBUE MEXAY TEPMUHAMU U UX ONPEICICHUSIMMU: OIIK-11.¥.2
1 A)
2 b)
3 B)
)
13 YcTraHOBUTE COOTBETCTBUE MEXAY TEPMUHAMU U UX ONPEICICHUSIMMU: OIIK-11.Y.2
1 TIpsiMast kuHEeMaTHKa A) W3yueHne ckopocTeil 1 yCKOPEHH 3BEHHEB
MaHHMITYJISITOPA.
2 O0parHast KHHeMaTHKa b) 3amaua onpenenenust moMOKEHUSI U
OpHEHTALMK KOHEYHOT'0 3B€Ha MaHUITYJISTOPA
T10 33J]aHHBIM YIJIaM €r0 COWICHCHHH.
3 Muddepennmanbaas B) Pacuér snepruu, motpediiseMoit
KUHEMATHKa MaHHITYJISITOPOM.
I') 3amava onpeneneHus yrioB COUWICHEHUH
MaHHMITYJISATOPA TI0 33IaHHOMY TIOJIOKEHUIO H
OpHUEHTAIIMK KOHEYHOTO 3BEHA.
14 YcTaHOBUTE COOTBETCTBUE MEXAY TEPMUHAMH U HX ONPEIACICHUSIMMU: OIIK-11.Y.2
1 Cnepsimiiast cucrema A) Cucrema ympasieHuns, padoTaroras 1mo
3apaHee 3aJaHHOM MporpamMMme.
2 IIporpamMmHoe B) Cucrema, paboTaromiasi TOJIbKO B aBTOHOMHOM
yIpaBJIeHue pexXuMe.
3 AnmarrruBHoe yripasiienne  B) Cuctema ynpaBiieHus, HOAEPKUBAIOLIAs
3aJJaHHOE 3HAYeHHE TTapaMeTpa C MOMOUII0
00paTHOH CBsI3U.
I') Cucrema ynpasiieHusl, KOTOpasi U3MEHSIET CBOU
napamMeTpbl B 3aBUCUMOCTH OT YCJIOBHH
paboThL
15 Y CTaHOBUTE COOTBETCTBUE MEXKAY TEPMUHAMHU U UX OTPEAETCHUSIMHU: OIIK-11.Y.2
1 CuitoBoe ympaBiieHre A) YmpasieHne, yIUTHIBAIOIIEE B3aNMOICHCTBHE
MEXIy poOOTOM U OKPYKaIOLIEH CpeIoi
yepes3 CUIIbl U UMIIEJaHC.
2 Io3urmonHoe b) Ympasnenne, ocHOBaHHOE TOJIEKO Ha
yIIpaBJIcHHE BU3yaJIbHOHN HH(pOpPMAaLUK.
3 NmnenancHoe B) Ympasnenue, hoxycupymomieecs Ha KOHTpOJIE
yIIpaBIeHIe YCHJIMH, IPUKJIABIBAEMBIX K OOBEKTaM.
I') YnpaBnenne, HanpaBIeHHOE HA TOYHOE
MO3ULIMOHUPOBaHUE pabouero oprasa.
4 mun. 3adanue 3aKpLIMo20 MUNA Ha YCMAHOBIeHUe NOCLe008AMeENIbHOCU
Wuctpyxkmus: IlpounTaiiTe TEKCT ¥ yCTAaHOBUTE MOCIIEAOBATENILHOCTD. 3aITUIINTE
COOTBETCTBYIOIIYIO ITOCIIEI0BATEILHOCTE OYKB CJI€Ba HAIIPAaBO
16 YcTaHOBHTE MTOCIIENOBATENEHOCTD 3TAOB Pa3padOTKH CUCTEMBI OIIK-11.V.2

ynpasieHHs PoOOTOM:
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A) Coznanne mozenu po0oTa;

b) Ananmu3s 3amauu u TpeOOBAHMIA;

B) TectupoBaHHe CUCTEMBI yIIPABICHHS;
I') Pa3paboTka anropurMa yrnpasieHHs;
) Baenpenne u oKcIITyaTarms.

17 Oransl co3aHus KHHEMAaTUYEeCKOM MOJENId MaHUITYJIATOPA: OIIK-11.Y.2

A) IlocTpoeHue ypaBHEHUI TBUKEHUS;
B) BriOop cucteMbl KOOpIUHAT;

B) Bepudukanus monenu;

I') Onpenenenne crerneHel CBOOOTHI,
J1) Pacuer maTpuri npeoOpa3oBaHusl.

18 [lopsoK BBINIOIHEHUS 3a1a4y 3aXBaTa 00BEKTa MAHUITYIATOPOM:! OIIK-11.Y.2

A) IlnanupoBaHnre TPACKTOPUN ABUKCHUS;
b) BrimonHeHnue IBUKEHUS;

B) IlpoBepka ycrnenmrHocTy 3axBara;

I') IloaroToBka 3aXBaTHOTO yCTPOWCTBA;
) Ompenenenne KoopaAWHAT OOBEKTA.

19 [Mopsiiok HACTPOWKH CHCTEMBI YIIpaBICHUs JBIKEHIEM po0oTa: OIIK-11.Y.2

A) Onpenenenue 1enei JBUKEHUS;
b) TectupoBanue ABIKEHUS;

B) KoppekrupoBka mapameTpos;

I') Hactpoiika nBurareneii;

) Pacuer Tpaekropun.

20 ITocemoBaTeILHOCTE STAMIOB CO3MAHUS CUCTEMBI B3aMMOICHCTBUS OIIK-11.Y .2
YeJIoBeKa U poboTa:

A) BHenpeHue cucTemsl;

b) Peanmzanus ¢yHKIimoHana;

B) Ananus moTpeOGHOCTEH OIB30BaTENS;

I') PazpaboTka nunTepdeiica;

1) TectupoBanue ynoOCTBa NCIIONB30BaHMS.

5 mun. 3a0anue omxkpoimozo muna c pa3zgepHymuiM Omeenmom

Wnctpyxknus: [IpounTaiite TEKCT U 3aMULINTE Pa3BEPHYTHII 0OOCHOBAHHBIN OTBET WIIH
HaIMLINTE MPOIYLUICHHOE CJI0BO/CIIOBOCOYETAaHHE

21 Uto Takoe pobOTOTEXHHYECKas cucTemMa? OIIK-11.Y.2
22 KakoBbl OCHOBHBIE KOMIIOHEHTHI poboTa? OIIK-11.V.2
23 Kakue cymecTBylOT METOAbI ITIAHUPOBAHMS TPACKTOPUH podoTa? OIIK-11.Y.2
24 Uto Takoe aBTOHOMHBI po6oT? OIlK-11.V.2
25 Uro Takoe oOpaTHas CBs3b B YIIPaBJIeHUH poOoTaMu’? OIIK-11.Y.2

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOydYaroluXcsl 3a04HON (OpPMBI
oOydeHus1, IpecTaBIeHbI B Ta0muie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno
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10.4. Meroanueckue MaTepuabl, OTIPEICTISIOINE MPOIICYPHI OLICHUBAHUSI
UH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanmbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEpKarcs B
JIOKAJIbHBIX HOPMATUBHBIX akTax [YAII, periaMeHTHPYIOIIUX TOPSAAOK M IPOICAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOUW aTTECTAIlMH O0YJarOIIHXCs
I'VAII

11. MeTOI[I/ILIeCKI/Ie YKasaHusA Jisd 06yqa}om1/1xc;1 I1I0 OCBOCHHIO JUCHUITJIMHBI

11.1. Meroauyeckue yKazaHus s OOy4YalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOe W sICHOE H3JIOKEHHE ydeOHOro marepuana. HasHaueHue COBpEMEHHOW JIEKIMH B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(YOPMALMIO 110 TEME, a B OCBOCHUU
dyHaaMeHTaNbHBIX TpOOJIeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEWUIINX
JOCTH)KEHUH Hay4yHOH MbIciu. B yueOHOM mporecce JEKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpraHU3allMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMHU. JIEKIMs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILUIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[Inanupyemsble pe3yabTaThbl IPH OCBOEHUH 00yYaroUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENEM;

— pa3BuTHE TPOPECCHOHATBHO-NIENOBBIX  KAayecTB, JIOOBH K TPEAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— MOsBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4Yy€HHE 3HAaHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKalIlne Tobl;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACNIATH IJIABHBIE MBICIU U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, IOBTOPSTH HUX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JIekuMOHHBI MaTepual MOXET CONPOBOXKIATBCA JIEMOHCTpauuend CIaioB W
UCMOJIb30BAaHUEM DPA3aTOYHOr0 MaTepuallia IpH HPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/IETbHBIX TEMATHUK I10 TUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKINOHHOIO MaTepuara:

—  JlekunoHHBIN MaTepual MpeaCcTaBIseTCs IPENOJABATENSIM YCTHO;

— Jlekmusa coCTOMT M3 TPEX OCHOBHBIX 4YAacCTEH: BCTYNMTEIBHOW, OCHOBHOM U
3aKITIOYNTEIIHLHOM;

— BcerynurensHas yacTh onpezenseT Ha3BaHUE TEMBI, TUIAH U LIEJb JIEKIHH;

— B OCHOBHOHM 4acTH JEKIMHM PEAIU3YETCs HAy4YHOE COAECP’KAHHE TEMBI, BCE IJIaBHBIE
y3JIOBBIE BOIIPOCHI, MPOBOJUTCS BCS CUCTEMa JI0OKA3aTENIbCTB C MCIIOJIb30BaHHMEM Haubolee
11€J1€CO000Pa3HBIX METOANUECKUX PUEMOB,

— 3akiroyMTenbHas YacThb HMMEeT Iesiblo 0000maTh B KpaTKuxX (opMyJIUpOBKax
OCHOBHBIE WJIEU JIEKIIUH, JIOTUUECKHU 3aBepIlIasl €€ KaK 1IeJJI0OCTHOE TBOPEHHUE;

— OrtnenbHbIe BUIBI JIEKIIMA MOTYT UMETh CBOM OCOOCHHOCTH KaK IO COJEPKAHUIO, TaK

Y 110 CTPYKTYpE.

11.2. Meroauueckue ykazaHusi A OOYyYaloIIUXCs MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabor

B xozme BbIMONHEHHS J1a0OpaTOPHBIX paboT oOy4aromMiCs [OJDKEeH YIriIyOuTh U
3aKpEeNHUTh 3HAHMS, TMPAKTHYECKHUE HABBIKHM, OBIAJIETh COBPEMEHHON METOIMKOW M TEXHHKOU
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9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJIM(UKAUOHHON XapaKTEPUCTHUKON 00ydaromerocs.
BrimonHnenue mabopaTopHbIX pabOT COCTOHMT U3 AKCIEPUMEHTAIbHO-TIPAKTHYECKOH, pacdyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BrimonHenue 51abopaTopHBIX paboOT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
W3YYEHUS JUCIUIUIMHBL, ONpENeiseMOll Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYrBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00y4YaroIerocs:

— npuoOpeTeHrue HaBBIKOB HCCIEIOBAaHUSA IMPOIECCOB, SIBJICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKax JJaHHOMW JUCIUIUIMHBL,

— 3aKperuvieHHe, pa3BUTHE U JCTalIM3allUs TEOPETHUUECKUX 3HAHUU, MOJYYCHHBIX Ha
JCKIUSX;

— TOJy4YeHHe HOBOM MH(OpPMALUU 110 U3y4aeMON AUCIHILIUHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOpHBIM
o0opyoBaHreM U pudopamu.

3aganue ¥ TpeOOBaHUS K IPOBEACHUIO J1a00OPATOPHBIX padoT

CryneHtbl pa3OuBaroTcsi Ha moArpynmbl. Ilepen mpoBeneHreM 1aboOpaTOPHON PabOTHI
oOyJaromeMcsi CiaeIyeT BHUMATEIBHO O3HAKOMHUTBHCS C METOJIMYCCKUMH YKa3aHUSMHU IO ee
BBINOJIHEHHIO. B COOTBETCTBHHM € 3a/laHHEeM O0YYaIOIIMecs JOJDKHBI MTOJTOTOBUTH HEOOXOIUMbIE
JaHHblE, MOJYYUTb OT MpEenojaBareist JOMYCK K BBIIIOJHEHUIO J1a00paTOpHOM paboThl,
BBINOJIHUTh YKA3aHHYIO IOCJICIOBATEIBHOCTh JICHCTBHM, IMOJIyYUTh TpeOyeMble PE3yJIbTaThl,
0(OpPMUTH U 3aILUTUTH OTYET 10 JJaOOpaTOpHOM paboTre

Crpykrypa 1 hopMa oTdeTa 0 JJabopaTopHOM padbore

Otuer o nabopaTtopHOW paboTe IODKEH BKIOYATh B CeOs: TUTYJIbHBIA JIHCT,
(GOpMyYIUPOBKY 3aJaHUsl, TEOPETUUYECKHE TOJIOKEHHUS, HCIOJb3yeMble TIPH BBINOJIHECHUN
nabopaTopHOil paboThI, OMKMCAHKE MPOIECcCa BBHIOIHEHHS J1a00PaTOPHOM PabOThI, TIOJTYYCHHBIC
pE3yAbTaThl U BHIBOJHI.

TpeGoBanust k oopmieHuro oryera o JaboparopHoi padore

ITo xaxxmoit ynaboparopHOW paboTe BBIMOJHSAETCS OTIENbHBIM OTYeT. TUTYIBHBIA JHCT
opopmisieTcs B COOTBETCTBUHM C I1a0ioHOM (oOpasioMm), mpuBeleHHbIM Ha caiite ['YAII
(www.guap.ru) B pazzene «CeKTop HOpMAaTUBHOM JOKyMEHTAlUn». TeKCTOBbIE U rpaduuecKkue
Matepuanbl oGopMIsSIFOTCS B cOOTBeTCTBUU ¢ jAeucTByromumMu ['OCTamu u TpebGoBaHUsIMU,
npuBefieHHbIMM  Ha caiite ['YAIl (www.guap.ru) B pazznene «CeKTop HOPMaTUBHOU
JokyMeHTanuu». Otdersl 1o JlabopaTopHOW paloTe 3arpykaroTcs B JIMYHBIA KaOWHET
oOyuaroiierocsi B ycraHoBieHHbIe B «JInunom kabunetre ['Y AIl» cpoku anst kaxa0i paboTHI.

11.3. Metoauueckue ykazaHus JUIsi 0Oy4YarOIIMXCs M0 MPOXO0XKIEHHIO CAMOCTOSITEIbHON
paboTsl

B Xone BBINOJIHEHUSI CaMOCTOSITEIbHON pabOThI, 00YJaIONIUIiCsS BBINOJIHAET PaboOTy MO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEMOAaBaTesi, HO 0€3 ero HemocpeaCTBEHHOTO
y4acTHs.

st oOydvaronuxcst 1Mo 3a04HOM ¢Gopme OOydeHHs, CaMOCTOATENbHAass padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO palboTy.

B nporecce BbIMOTHEHHSI CaMOCTOSITENIbHON paboThl, y obOydaromierocst (GopMupyercs
nenecooOpasHoe MiIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUs
N HaBBIKM B YCBOCHHMU H CHCTCMATH3allUH HpI/IO6peTaeMBIX 3HaHHﬁ, oOecrieunBaeT BBLICOKHUH
YPOBEHb YCIEBAEMOCTH B TNepuoJ OOyuYeHHs, TOMOTraeT IOJYy4YUTh HABBIKM TOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMHi,  HampaBJSIOMIMMU  CAMOCTOSITENbHYIO — paloTy
00yJarONUX CSSBIISFOTCS:

— y4eOHO-METOANYECKUI MaTepual Mo AUCLUILINHE.
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11.4. Meroauueckue yKa3zaHus JUIs OOy4aroIIUXCsS MO MPOXOXKICHUIO TEKYIIETOo
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPELYCMaTpUBAaET KOHTPOJIb KadecTBAa 3HAHUHI
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYCHHE CEMECTpa C ILIeNbI0 OILICHMBAHMS X0Jla OCBOCHUS
JUCLUIUINHBI.

Cucrema OLEHOK IpPHU MPOBEACHUU MNPOMEKYTOYHOM aTTECTAllMH OCYIIECTBISETCS B
COOTBETCTBUH C TpeboBanmsiMu [lonokenuit «O TeKymeM KOHTPOJIE YCIEBAEMOCTH U
MIPOMEKYTOUHON aTTecTaruu cTyfaeHToB ['YAIL, oOydarommuxcss mo IporpamMmbl BBICIIETO
obpazoBanus» U «O MOMYIHHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOU paboThl
ctyaeHToB B 'Y AID».

[IpoBeneHne TEKyIero KOHTPOJIS YCIIEBAEMOCTH OCYILIECTBIISIETCS C IOMOILIBIO TECTOB,
npuBeeHHbIX B Tabnuie 18. OneHnBaHue TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH OLEHUBAETCS 0
YEThIPEX OanpHOM CUCTEME: «OTJINYHOY, «XOpOLIO», «yJIOBJIETBOPUTEILHOY,
«HEYJIOBJIETBOPUTEIIBLHO.

11.5. MeToauyeckue ykKa3zaHUs I OOyYarONIMXCs 0 MPOXOXKICHHIO IMPOMEKYTOUHON
aTTeCTaIUH.

[IpomexxyTounass  arrectaiusi  OOy4YarOIIMXCSl  NPEAyCMAaTpUBAcT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB 00y4YeHHs 1O muciuruimHe. OHa BKIIIOYAET B
ce0s:

— 9K3aMeH — ¢opMma OICHKH 3HAHHM, IOJYYCHHBIX OOY4YalONIMMCS B IPOIIECCE
W3YYCHUS BCEH TUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEILHON padOThI, CIIOCOOHOCTH
NPUMEHATh WX JJIsS pElICHUS MPAKTHYECKUX 3a1ad. JK3aMeH, Kak MPaBWIO, MPOBOJMUTCS B
MEPHUOJ] SK3aMCHAIIMOHHOW CECCHHM W 3aBEPIIASTCS AaTTECTAIIMOHHON OIICHKOW «OTIIHYHOY,
«XOPOIIO», «YIOBJICTBOPUTEIILHOY, KHEYIOBICTBOPUTEIHLHOY.

Jlommyck K ciade sK3aMeHa 00ydJarolUiCs MOJIydaeT MPU BEITIOJTHEHUH U Cade HE MEHee
80% mabopaTOpHBIX pabOT BBHIMOJIHEHHBIX B IOJHOM O0bEMe, MPOHACHHOMY U CIaHHOMY
TECTUPOBAHUIO TEKYHIEr0 KOHTPOJS C OICHKOW HE HWXKE «YIOBJICTBOPUTEIHHOY,
YIIOBJIETBOPUTENBHOM MOCEIAaeMOCTH 3aHITHIA.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIUILIAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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