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1. Heab aAucHUNINHBI

q)OpMI/IpOBaHI/IC Y CTYACHTOB KOMHCTCHHI/Iﬁ B o0OiacTu p33pa60TKI/I nporpaMMHoOro obecneucHuUs
AJI1 MHTCIIJICKTYaJIbHBIX pO6OTOT€XHI/I‘IGCKI/IX CHUCTEM, BKIIIOHAasA MOJICIHWPOBAHUC, aJITOPUTMblI HaBUT'allWH,
yhpaBJICHUSA, KOMIIBIOTCPHOI'O 3pCHUA U 06pa6OTKI/I JaHHBIX C CCHCOPOB C HCIIOJB30BAHUCM COBPCMCHHBIX
HUHCTPYMCHTOB U METOJIOB UCKYCCTBCHHOI'O MHTCIIJIICKTA

2. IlepeyeHb IUIaHMPYeMbBIX Pe3yJbTATOB O0y4YeHHMs IO [JMCHMILIMHE, COOTHECEHHBIX ¢ IJIAHHU-
PYeMBbIMH pe3y/1bTaTaAMH OCBOCHHs 00Pa30BATEJIbLHON NPOrPpaMMbl

[Iponecc u3yuyeHus: TUCHMILIMHBI HalpaBieH Ha GopmupoBaHue cienyromux xomnereHuuit OII BO
Y OBJIaJICHUE CIIEAYIOIIMMU pe3yabTaTaMu 00yUeHHs 10 JUCLUIUINHE:

KO,Z[ 1 HAUMCHOBAaHHC

KOI[ N HAUMCHOBAHHUC

[lepeueHb IaHUPYEMBIX pe3yIbTaTOB 00yUEHHS

KOMIIETEHIIUU WHIMKATOpa TOCTHKEHUS 0 TUCUUIUINHE
KOMIIETEHLIUN
OIIK-1 Cnocoben | OIIK-1.1 [Tonumaer | 3HaeT
HIPUMEHSTh OCHOBBI MaTeMaTHKH, |- OCHOBHbIE TOHATHA M 3aKOHbI MaTEMaTHKH,
€CTECTBEHHOHAYYHbIE U | pU3MKKM, BBIYMCIMTENBHOU | HEOOXOAMMBIE ISl  aHalW3a W pelIeHHUs
OO0IIeNH)XEHEPHbIE TEXHUKU U | MH)KEHEPHBIX 3a7a4.
3HAHUA, METO/Ib | IPOrPaMMUPOBaHUS - OcHoBBI TEOPETUUYECKOU MEXaHUKH,
MaTeMaTHYECKOro aHaJn3a JIEKTPOAUHAMUKY, TEPMOJAMHAMHUKU U KBAaHTOBOM
u MOJEIIUPOBAHUS, buzuKy.
TEOPETHYECKOTO u - IIpuHIUnIbBl GYyHKIMOHUPOBAHHS KOMIBIOTEPOB U
9KCIIEPUMEHTAJIBHOTO KOMIIBIOTEPHBIX CETEH.
UCCIIeI0OBaHUs B ymeer
npodeccrnoHaIbHOM - lIpuMmeHATP MaTeMaTHUYECKUM ammapar it
JeSITENbHOCTH aHaJIN3a CJIOKHBIX TEXHUYECKUX CHCTEM.
- Hcnonb3oBaTh  (QU3MUECKHE MOJAETH  JUIs
OIMCaHMsl PeabHBIX ABJICHUN U OOBEKTOB.
- IIpoekTrpoBaTh M peann30BbIBATh MPOrPAMMHOE
oOecriedeHue Ui aBTOMATU3ALMM HMHXEHEPHBIX
pacueTos.
BJ1ajieeT HAaBbIKAMH
- HaBblkamMM caMOCTOSITENBHOIO H3Y4YEHHs HOBBIX
TEXHOJIOTHH ¥ METO0B IPOrPaMMHUPOBAHHS.
- CrniocoOHOCTBIO aHaJTM3UPOBATh u
UHTEPIIPETUPOBATH pe3ysbTaThl YHUCIEHHBIX
AKCIIEPUMEHTOB.
- YMeHuem BbIOMpaTh ONTUMAIBHBIE METONBI U
UHCTPYMEHTBl  JUJIl  peallu3allid  KOHKPETHBIX
WH)KEHEPHBIX POEKTOB.
OIIK-1 Crnoco6en | OTIK-1.2 Pemaer | 3naer
MIPUMEHSATH CTaHapTHbIE - Teopernyeckue OCHOBBI E€CTECTBEHHBIX HayK
€CTECTBEHHOHAYYHBIE U | npodeccroHalIbHbIE (MatemMaTuky, (U3NKy, XUMHIO U OHOJIOTHIO)
oO0IIenH)XEHEpHbIE 3ajaud ¢ [PUMEHEHHEM | IPUMEHUTENIBHO K PELICHUI0 MPOQeCcCHOHATBHBIX
3HAHUA, METO/Ibl | €CTECTBEHHOHAYYHBIX U |3a1a4.
MaTeMaTHYECKOro aHaIu3a | O0IIENH)KEHEPHBIX - 3aKOHBl COXpPAaHEHHs DJHEPIMM, MacChl H
u MOJIETTUPOBaHMSL, | SHAHUH, METO/IOB | UMITYJIbCA, HPUHLUIIBI paBHOBeCHUS U
TEOPETUYECKOTO Y| MaTEMaTU4YECKOI0 AaHAJIN3a | yCTONYUBOCTH CUCTEM.
9KCIIEPUMEHTAIBHOTO Y MOJICIIUPOBAHUS - TunoBble MeTOIbl MaTEeMaTUYECKOrO aHalu3a
HCCIIEIOBaHMs B GyHKUMH ~ OAZHOM M  MHOIMX  IEPEeMEHHBIX,
npoeccuoHaIbHON muddepeHInanbHbIX — ypaBHEHHMM U Teopuu
JESITETLHOCTH BEPOSATHOCTEN.

ymeert




dopMyIMpoBaTh ~ MH)KEHEPHBIE  3aJadu
IIPEJICTABIATh UX B MATEMaTUYECKOM BHU/IE.

- AHaNM3UpOBaTh CIOXHBIE CHCTEMBI U MPOLECCHI
C UCIOJIB30BAHMEM METOJOB MAaTEMAaTHYECKOIO
MOJIETTUPOBAHMSL.

- BoiOupaTh ajieKkBaTHbIE MAaTEMATUYECKUE MOJIEIN
U BBIYHACIUTEIBHBIE AJITOPUTMBI U  PEIICHUS
IIPAKTUYECKUX 3a/1a4.

BJIaJleeT HABBIKAMH
MeronukaMu ~ ITOCTaHOBKH
WH)XCHEPHO-TEXHUYECKUX 3a7ad.
- HHcTpyMeHTaMu KOMIIBIOTEPHON aireOpsl U
CTaTUCTUYECKOTO aHAIN3A.

- IIporpaMmmamu i1l YUCIEHHOTO MOJEIMPOBAHUS
Y BU3yaJIU3alliy PE3yJIbTaTOB.

u

n aHaJIn3a

OIlK-2 Crniocoben
MOHUMATh TPUHITUITBI
paboThI COBPEMEHHBIX
MH(POPMALIMOHHBIX
TEXHOJIOTUI u
MPOTPAMMHBIX CPENICTB, B
TOM qrcie
OTEYECTBEHHOTO
MIPOM3BOJICTBA, "
UCIOJB30BaTh ~ HMX  IpH
peleHun 3ajaq
npohecCuoHambHON
JESITEITLHOCTH

OIIK-2.1 Bri6upaer
COBPEMEHHBIE
nH(pOpMaITMOHHBIC
TEXHOJIOTHU )41
pOrpaMMHBIE CPEICTBA, B
TOM HUCIIC
OTEYECTBEHHOTO
MIPOU3BO/ICTBA, npu
pelIeHun 3a7a4
poheCcCUOHATBLHON
JESITEITLHOCTH

3HaeT

CoBpeMEHHBI  pPBIHOK ~ OTEYECTBEHHBIX
3apy0exxHbIx U T-nmpoaykToB M1 HHCTPYMEHTOB.
- Bo3moskHOCTH M OorpaHndeHus pasHbix BuaoB [10
1 000pyI0OBaHUA.

Ocobennoctu POCCUICKOTO pBIHKA
MpOrpaMMHOTO  OoOecreueHus, TpeOoBaHUS K
MMIIOPTO3aMEILLEHUIO U MOJIEP/KKE HAIlMOHAIBHBIX
pa3paboTOK.

ymeert

OueHuBaTh MOTPEOHOCTH MPEANPHUATHS HWIN
IPOEKTa B HH(POPMALIMOHHBIX TEXHOJIOTHSX.

- Onpenenarp 1e1eco00pa3sHOCTh BHEIPEHUS TeX
VI WHBIX IPOrPaMMHBIX ITPOAYKTOB.

- IIpoBOIUTE CpaBHUTENBHBIM AHAIN3 PA3THYHBIX
BapuaHToB U T-pemiennii.

BJa/JleeT HABbIKAMHM

- HaBbikamu pabGoThl C pa3IMYHBIME BUAAMU

u

IMPUKIaJHOTO u CUCTEMHOT'O IporpaMMHOIO
obecrnieueHusl.
- CnocoOGHOCTBIO  OBICTPO  OCBamMBaTh HOBOE

CIICIUAJIN3UPOBAHHOC IO mn aJlaliTUPOBATLECA K
HN3MCHCHUAM CPEIbI.

-  Merogamu  ynpaBieHMsT — NPOEKTaMU IO
BHEAPEHUIO NH()OPMALIMOHHBIX TEXHOJIOTHUH.
3. MecTo 1MCUMIVIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl
)II/ICIII/IHJ'II/IHa «OCHOBEBI pO6OTOTeXHI/IKI/I)) SIBJISICTCA I{I/ICHHHJ’H/IHOﬁ 00s3aTENbHON qacTu
IIPOrpPaMMBI.

N3yuenne qucIUIIMHBI OCYIIECTBISIETCS B ScemecTpe(-ax).
Jlnst ocBoeHUsT AMCHUIUIMHBI «OCHOBBI pOOOTOTEXHHUKHM» CTYICHTHI MCIOJIB3YIOT 3HAaHUS, YMCHUS U
HaBBIKH, CHOPMHUPOBAHHBIE B MPOIECCE U3YUCHHUS TUCITUTIINH:

Briciias MmaTemaTuka

Teopust BEpOATHOCTEN M MaTeMaTUYECKasi CTAaTUCTHKA
JluckpeTHast MaTeMaTHUKa

OCHOBBI 3JIEKTPOHHOW TEXHUKH

Brenenune B npodeccHOHANBHYIO IEITENBHOCTD
O3HakoMUTENbHASA TPAKTUKA

MopenupoBaHue IIPOLIECCOB U CUCTEM
Cucremsl 3J1 MopenpoBaHUs




OcBoenne JIUCHUILIAHEI

«OCHOBEI

pO60TOTeXHI/IKI/I»

HOCIIEAYIOMIETO U3yUEHHS CIEAYIOIUX JUCIIUILINH!
ITonroroBka K ciadye U cjada rocy1IapCTBEHHOTO SK3aMEHa
BrinonHeHue u 3amuTa BhIITYCKHON KBaTU(pUKalMOHHON paboThI
Wudpactpykrypa 00JauHBIX CEPBUCOB MAIIMHHOTO O0YYEHUS
TexHonornu o0IauHBIX BHIYUCICHUIN

SIBISIETCS  HEOOXOIUMOM

OCHOBOH UIA

4. O0beM IMCUMIUVIMHBI B 324YeTHBIX €IMHHMLAX € YKa3aHHEM KOJMYeCTBa AKAJAeMH4YECKHX 4YAaCOB,
BblI/IeJIECHHBIX HA KOHTAKTHYI0 PpadoTy ¢ o0ydamomuxcsi ¢ mnpenoaasartejeM (M0 BUAAM Y4eOHBIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 Pa00Ty 00y4aroluXcs

OOmast TPyAOEMKOCTh JUCHUILTUHBI «OCHOBBI POOOTOTEXHUKH» B COOTBETCTBUU C PabOYMM
yu4eOHBIM IUIAHOM U €€ pacIpesieieHUe M0 BUaM padoT MpeCTaBIeHbl HUXKE.

KoHnTakTHast paboTa C IpernogaBareseM, 4ac dopma
Tpynoemx Camocrosi- KOHTDOIE MPOMEXKYTOYHON
CemecTt OCThb JICK- IIpaKTUYECKUEC na60 aATODHEBIC TCJIbHAs pa- p ’ arrecraiuun
p patop yac
yac/3.e. ji1%0%¢ 3aHATUSA 3aHATUA 60Ta, qac ((1)0pMa
KOHTPOJIS)
5 144/4 18 36 54 36 Ok
B T.4. YaCOB!
B UHTEPAKTUBHOU 4 8
¢dopme
TpynoeMk BHeayauTopHas KOHTaKTHas paboTa ¢ IpernojaBaTesaeM, yac/den
Cemectp OCThb Kypcosas Kypcosoit 3auer Juddepenuponan Koncynpranun SK3aMeH
Jac/3.e. pabora MIPOCKT HBIN 3aueT nepes 5K3aMEHOM
5 144/4 0.25

5. Copnep:xanne AUCHHMILVIMHBI, CTPYKTYPHPOBaHHOe IO TemaM (pa3gejlaM) ¢ YKa3aHMeM OTBe-
JAEHHOI'0 HAa HUX KOJINYeCTBA aKaJleMUYeCKHX YaCOB M BH0B y4eOHbIX 3aHATHI

KonuuecTBo yacos
OrneHovyHOE Kox
Popwet cu €7ICTBO WHIUKAT
o Cemunapck r.< TeKyILero P
5 ne samsTs | 8 KOHTPO MIPOBEPKHU OpOB
Ne HaumeHnoBanue paszena/TeMsl S o pe3yJIbTaToB JIOCTHIK
() = 5 « | YCHEBAEMOCTH U
@) o) S Q L g e o TOCTHKCHUS SHUS
5 g > 4 ® © | IPOMEXYTOYHOI
Y 2 = g S \& WHWKATOPOB | KOMIIETE
A 9 o 15 5 8, arrecTaluuu o o
= = e 2 KOMITETCHIIHH HIUH
=) g, =
> =) <
g, ) @]
<
= =
1 1 paznmen. OCHOBBI
" | poOOTOTEXHUKH
BBenenue B pOOOTOTEXHHUKY M
1.1, |OBoA P Y™ sl 16| 6 |10 18 KT 1 Tect, Peepar
MEXaHNU3MBI pOOOTOB
Tecr, Pedepar,
Ynpasnenue 000TaMHU "
12. [P P 5120 | 10| 10 18 KT 2 KonrekcTHas
CHUCTEMBI aBTOMATHKH 3aja4a
Tecr,
KonTponbHas
HcKycCTBEHHBI WHTEIUIEKT U
13. | %% s|as | 2 | 16 18 KT 3 patora,
CUCTEMBI TEXHUYECKOIO 3pEHMS KonrtekcTHas
3a/aqa
ITpoMexyTOYHas aTTeCTaIHs Ok
Hroro 108 18 36 54




HUroro 108 | 18 36 54
5.1. JIeKUMOHHBIH KypC ¢ yKa3aHHMeM BHI0B HHTCPAKTHBHOI ()OPMBI NPOBEICHUS 3aHATHI
Bcero,
Tema nexuuu (u/vunu
4acoB / 4acoB
HaWMEHOBAaHHE Pa3/Ie)
. CopepxaHue TeMbl MHTEPAaKTUBHBIX
(BUJ MHTEPAaKTUBHOU (OPMBI .
N (u/unu paznena) 3aHATUI/
IIPOBEACHUS 3aHATUI )/
IIPaKTHYECKas
(mpakTHyeckasi IOJrOTOBKA)
MOATOTOBKA
Beesenne B pobororexunky |VICTOpus — pOOOTOTEXHMKM M KIIACCH(HKALWMS 2
Y MEXaHU3MbI pOOOTOB poboros
BBC}ICHI/IC B pO60TOTCXHI/IKy MexaHusMel " KOHCTPYKIHNHN pO6OTOB: THUIIbI 22
1 MEXaHU3MBbI POOOTOB IIPUBOZIOB U IIEpEad.
BBCI[CHI/IC B pO60TOTeXHI/IKy HpOGKTI)I Ha Arduino: CO3JaHHUC IMPOCTBIX 27
U MEXAHU3MBI p06OTOB ABTOMATHU3UPOBAHHBIX CXCM.
praBHeHHe pO60TaMI/I u OCHOBBI YHOpaBJICHUA SJICKTPOMECXaHNYCCKUMU 22
CHUCTEMBI aBTOMATUKHU cucreMamMu
Vnpasnenue podoramu u | OOpaTHas CBA3b M KOHTPOJIb COCTOSHMSA poOOoTa 22
CHUCTEMbI aBTOMAaTUKU
anaB JICHUC pO60TaMI/I u KOHTpOJIB KadyeCTBa pa6OTLI CUCTCM YIIPaBJICHHUA /-
CHCTEMBbI aBTOMATHUKH
Vipaenenue poboramu u | Micnibiranns cucrem maneBpupoBanus podora 4/
CHUCTEMbI aBTOMAaTUKU
Wckyccreennslii natemekt u | [Ipumenenne  rioyOOKMX  HEMpOHHBIX — ceTed B
CUCTEMBI TEXHUYECKOTO aHaJIM3e CIIEH ¥ U300paKeHUI 2/-
3peHus
HUtoro 18
5.2.1. CemunHapckue (IpaKTHYeCcKHe) 3aHATHS C YKa3aHHeM BH/JIOB IIPOBeJCHHUS 3aHATHH
HHTEPAKTUBHOU (popme
Bcero,
. 4acoB / YaCOB MHTEPAKTUBHBIX
HanmeHnoBanue @opMbI IPOBEAEHUS U TEMBI 3aHATUI 9
. 3aHATUN/ TPaKTHYECKas
pazznena (BMI MHTEPAKTUBHON (POPMBI IPOBEACHUS [O/TOTOBKA
JUCITUATITUHBI 3aHATUH )/(IpaKTHYeCKask TOJATOTOBKA)
BU/T qachl
Beenenue B COopka mpocToro Mexanusma po0oTa Ha 6aze
POOOTOTEXHUKY U koHCcTpykTopoB LEGO Mindstorms nim IIp 2/-/-
MEXaHHU3MBbI POOOTOB AQHAJOTUYHBIX.
Beenenue B
A Pab6ora c cepsonpuBogamu u DC-
POOOTOTEXHUKY U Ip 4/-/-
JIBUTATEIISIMU.
MEXaHU3MBbI POOOTOB
Bgenenue B o
KannbpoBka 1 HacTpolika JaTYUKOB:
POOOTOTEXHUKY U Ip 4/2/-
paccTosiHUE, CBET, 3BYK.
MEXaHU3MBbI POOOTOB
VYnpasnenue
pobotamu u COopka cucTemMbl C KOHTYpPOM OOpaTHOM CBS3U
IIp 2/-/-
CHUCTEMBI (PID)
aBTOMAaTUKH
YIpaBIIeHHE Hananka koHTposuiepa i noaepxaHus
poboramu u KoHTp p p Ip 4/-/-
MIOCTOSIHHOM CKOPOCTH BpPALLEHUs JBUTATEIS
CHUCTEMBI




aBTOMAaTHKHU

Ynpasnenue
pobotamu u Hcnonp3oBaHue CEHCOPOB JTUHUH U TTp 4/
CUCTEMBI CJIEJOBaHME 110 TPAEKTOPUU
ABTOMATUKH
UckyccTBeHHBII
HHTCIUICKT H Hcnonw3zoBanue 6ubnuoreku OpenCV s
CHUCTEMBI IIp 6/-/-
TPEKHHTa TIepeMEIIaeMbIX OOBEKTOB
TEXHUUYECKOTO
3pEeHUS
HckyccTBeHHBII
UHTEIJIEKT U N3y4yeHne METO0B CErMEHTalun
CHUCTEMBI M300paKEHUI U BBIJICIICHUE NHTEPECYIOIINX IIp 4/-/-
TEXHUUYECKOTO 30H
3peHust
HckyccTBeHHbIN
MHTEIJICKT U
HNHTepakTBHAS CUCTEMA CIIEKEHUS 3a
CHCTEMBI IIp 2/-/-
X HIIECKOLO 4eJI0BEUYECKUMU JIMLIAMHU
3peHust
HckyccTBeHHBIN
UHTEIJICKT U
CHCTEMBL AHanu3 cuTyauu Ha U300paXeHNUHU ¢ TTp 2./
nomotisio YOLO (You Only Look Once)
TEXHUYECKOTO
3peHust
HckyccTBeHHBIN
UHTEIJIEKT U [IpuMeHeHue UCKYCCTBEHHBIX HEMPOHHBIX
CHUCTEMBI CeTeH I IIpeCKa3aHus TPACKTOPUN IIp 2/-/-
TEXHUYECKOTO 00BEKTOB
3peHus
Hroro
5.3. Kypcosoii npoekT (padora) yueOHbIM INIAHOM He IPe1yCMOTPEeH
5.4. CamocTrosiTesqbHasi paboTa 00y4aromerocs
Tembl U/UiK BUJIBI CAMOCTOSTEIBHON PabOTHI Yacer
O3HakOMJIEHHE C UCTOpUEH Pa3BUTHS POOOTOTEXHUKH. 6
Nzyuenune knaccudukanuu poOOTOB MO TUITY UX CTPOCHUS U (DYHKITMOHAIBHOCTH. 6
Pacuers! kpyTsiiero MoMeHTa ABUraTenei u noTpedasieMoil MOLHOCTH. 6




[IpakTyeckoe 3aKkperieHue MaTeprana o CerMeHTaluu U BblJICJICHHIO
3HAYUMBIX O0OBEKTOB Ha N300paKEHUAX

Peanu3arus cOOCTBEHHOH MPOTrpaMMBbl IO PACIIO3HABAHUIO HOMEPOB
aBTOMOOWIIEH

Onenka ObICTPOIEHCTBUS PAa3IMYHBIX KOHPUTypaluii HelipoceTel Ha
000pyZI0BaHUM C OTpaHUUYEHHUSIMU IO pecypcam

HpOBeIIeHI/Ie CCPUH SKCICPUMCHTOB IO U3YUCHUTIO BJIMAHHUIO pasMEpa OKHa
BBI60pKI/I Ha Ka4CCTBO paCIIO3HABAHUA

Hacrpoiika napameTpoB alropuTMOB paclioO3HABAHMS 1JIs1 JOCTHIKEHUS
MaKCUMAaJILHOM TOYHOCTH

PazpaboTku MHAMBUYATbHON CHCTEMBbI HIEHTH(HUKALIMU 00BbEKTOB Ha Oase
o0Oy4JeHHOM HelipoceTH




6. IlepeueHb yueOHO-MeTOAMYECKOr0 oOOecrevYeHUsl Ui CAMOCTOSITeIbHOH PadoThl o0y4yarlmxcs IO
AUCLHMILIHHE

VYyebHo-MeTOMMUECKOE  OOecreueHue I CaMOCTOATENbHOM  paboThl  O0ydaromierocss 1o
mucuuiuiiie «OCHOBBI pOOOTOTEXHHMKHM» pa3MEIIeHO B 3JEKTPOHHONW HH(POPMAIMOHHO-00pa30BaTEIbHOM
cpe-nme YHHBEpPCHTETa | JIOCTYIIHO JUIsi OOydYalomerocs 4Yepe3 ero JWYHbI KaOWHET Ha caiite
VYHuBepcureTa. YueOHO-METOJMUecKoe 00ecrieueHue BKIII0YAeT:

1. PaGouyto nporpammy IuCHUIUINHBI « OCHOBBI POOOTOTEXHUKIY.

2.Meroanyeckre pPEeKOMEHAALMHU JUIsl OpraHu3alllid CaMOCTOSTENbHOW paboThl OoOydarolierocs Io
nucturuHe «OCHOBBI POOOTOTEXHUKI.

3. Meronuyeckue pPEKOMEHIAIMU 110 BBIIOJIHEHUIO HHCbMEHHBIX paboT (pedepaT,KOHTEKCTHas
3a/1a4a,KOHTPOJIbHAs padoTa) (pU HATMYHH).

4. Meronndyeckue pPEKOMEHJAIMHU I10 BBINOJHEHHUIO KOHTPOJBHOM pPabOThl CTYJEHTAaMH 3a0YHOMN
(dhopMbl 00ydyeHUs (ITpHU HATUYUH)

5. Meronuueckue yka3zaHHs MO BBITIOJIHEHUIO KypCOBOM pa®oThI (MpoekTa) (Mpu HAJTUYNK).

JIsi  yCTIENIHOTO OCBOGHHS JIUCHUIUTUHBI, HEOOXOJUMO CaMOCTOSITEIBHO JETaTbHO HW3YYUTh
Hpe/iCTaBIEHHbIE TEMBI IO PEKOMEHIyEeMbIM UCTOUHUKAM MH(OpMAIIH:

PexomentyemMbie HICTOYHUKU HHPOPMATIHH
(Ne ucTouHUMKA)

Tempbl AJI1 CaMOCTOATCIIBHOT'O U3YUCHU A

n/n OCHOBHas JOITOJIHUTCIIbHAA MCTOA. JIUT.

(u3 .8 PITM) (m3 m.8 PIIJI) (u3 .8 PIIM)

BBenenue B poOOTOTEXHMKY U
1 |mexaHu3Mbl poOOTOB. O3HaKOMIIEHHE C
HCTOpHEN pa3BUTHUS pOOOTOTEXHUKH.

BBenenne B pOOOTOTEXHUKY  H
MEXaHU3MBbI pOGOTOB. N3yuenne
KjIaccuukanuu poOOTOB MO THUIY HUX
CTpoeHUs U QYHKIIMOHAJIBHOCTH.

BBenenne B pOOOTOTEXHUKY  H
MEXaHHU3MBI poOOoTOB. Pacuersr
KPYTSIIEro MOMEHTa JBHUTaTeNnell
MOTPEOIIEMO MOIITHOCTH.

VYupaeneHue poOOTaMU H  CHCTEMBI
ABTOMATHUKH. [MpakTHueckoe
4 |3aKkperuicHue marepuaina o
CErMEHTAIMM W BBIJCICHUIO 3HAYMMBIX
00BEKTOB HAa N300PAKECHUSIX

VYrpaBieHue poOOTaMH W CHCTEMBbI
aBTOMAaTuKM. Peanmm3anus coOCTBEHHOM
IIPOrPaMMBbI 1o pacro3HaBaHUIO
HOMEpOB aBTOMOOUIIEN

VYnopaBneHue poOOTaMU U CHCTEMBI
aBromMaTuku. OIlleHKa OBICTPOICHCTBUS
6 |pa3nuuHBIX KOHGUTypaluul Hehpoceren
Ha 00OpYJOBaHUHU C OTPAHUYCHUSIMHU TIO

pecypcam
HckycCcTBEHHBI MHTEIIEKT MU CHCTEMBI
TeXHUYECKOro 3penus . IIpoBenenue

7 |cepuu SKCHEPUMEHTOB MO H3YYCHUIO
BIUSHUIO pa3Mepa OKHAa BBIOOPKU Ha
KayeCcTBO PACIIO3HABAHUS

HckycCTBEHHBI MHTEUIEKT U CHCTEMBI
8 |rexHmyeckoro 3penus . Hactpolika
[1apaMeTpoB aJITOPUTMOB




pacCrio3HaBaHuA JJIsL JOCTHIXCHUA
MaKCHUMaJILHON TOYHOCTH

HckycCcTBEHHBIM MHTEIIEKT W CHCTEMBI
TEXHMYECKOTO 3peHust . Pa3paboTku
9 VHIMBUTy aIbHOMN CHUCTEMBI
uaeHtudukanu oOBEKTOB Ha 0aze
o0yueHHOM! HellpoceTu

7. ®OHA OLEHOYHBIX CpPeICTB (OLEHOYHBIX MATEPHAJIOB) ISl NPOBEACHHUS NPOMEKYTOYHOH AaT-
TecTalu o0yyaromuxcst no AucuumiInie «OCHOBbI po0OTOTEXHUKU»

7.1. IlepeyeHb MHAMKATOPOB KOMIIETEHUHI C YyKa3aHMeM 3TanoB HMX (pOpMHPOBaHHMS B Mpouecce
0CBOeHMs 00pa30BaTeIbHON MPOrPaMMbI

JMCIUIIIMHBL/3JIEeMEHTHI
TIPOTpaMMBI (TTPAKTHKH,
I'"A), yuacTByromue B
(hopMHUPOBaHHU HHIUKATOpA
KOMIIETeH-1IUH

WHauKaTop KOMIIETEHIMN
(xonm u conmepkaHUEL)

7.2. Kputepuu H ImKajJdbl OLEHUBAHUS YPOBHSI YCBOEHHSI HHIAMKATOPA KOMIIeTEeHUMM, ompese-
JISIIOLIME NPoueypPbl OLleHMBAHUSA 3HAHUM, YMEHH I, HABBIKOB U (MJIH) ONBITA 1eSITeJIbHOCTH

Onenka 3HaHW, YMEHUW W HaBBIKOB W (WJIM) OMBITA NEATEIBHOCTH, XapPAKTEPU3YIOIIUX OTaIlbl
(dbopMupoBaHUs KOMOETCHIMN MO IucHuIuinHe « OCHOBBI pOOOTOTEXHUKI» MPOBOIUTCS B (hOpME TEKYIIEeTo
KOHTPOJIS U TIPOMEKYTOUHOM aTTECTAIIH.

Tekymuii KOHTPOJIb NMPOBOAUTCS B TEUEHHE CEMECTpa C LEIbI0 ONPEICICHHUS YpPOBHS YCBOCHHS
oOyJaromuMucs  3HaHWW, (QOPMUPOBAHUS YMEHHW W  HABBIKOB, CBOEBPEMEHHOTO  BBISIBICHUS
MperoaBaTeyieM HEAOCTaTKOB B TMOATOTOBKE OOYYaIOMIMXCS M TPUHATHS HEOOXOIUMBIX Mep Mo eé
KOPPEKTHUPOBKE, a TaK)Ke JJII COBEPIICHCTBOBAHHUS METOAMKHA OOYy4YEHHSs, OpraHu3aluu y4eOHOW pabOThI H
OKa3aHUs WHAUBHUIYAIBHON MTOMOIIN 00yYaroneMycsl.

[IpomexxyTounast arrectamusi 1o aucuuiuinHe «OCHOBBI POOOTOTEXHHMKH» TMPOBOJIUTCS B BHIIE
OK3aMeH.

3a 3HaHWS, YMEHHUS W HAaBBIKH, TPUOOPETEHHBIE CTYJICHTAMU B MEPHOJ UX OOYUYEHUs, BHICTABIISIOTCS
oneaku «3AUTEHO», «HE 3AUTEHO». (mmm «OTJIMYHO», «XOPOIIOy», «YJOBJIETBOPUTEJIb-
HO», «HEYJOBJIETBOPUTEJIbHO» st nuddepennnpoBanHOTO 3a4eTa/FK3aMeHa)

Jlnis olleHUBaHUSI 3HAHWM, YMEHUHN, HABBIKOB U (WUJIM) OMbITA ACATEIBHOCTH B YHHUBEPCUTETE MPHUME-
HAETCS OaJNTBHO-PEUTHHIOBAasE CHCTeMa OIICHKA KayeCTBAa OCBOEHHS OOpa30BaTEIbHOW IPOTPAMMBI.
OueHka ONpoOBOAUTCS NPU MPOBEACHUM TEKYILIEr0 KOHTPOJS YCHEBAEMOCTH M IMPOMEXKYTOUYHBIX aTTECTALUN
oOyuvatonuxcsi. PelTHHTOBasi OlLleHKa 3HAHUNM SABJISICTCS HMHTETPUPOBAHHBIM  IIOKAa3aTeleM KayecTBa
TEOpEeTUYE-CKUX U MPAKTUYECKUX 3HAHUI U HABBIKOB CTYJCHTOB MO AUCIUILIHHE.

CocraB 0aJJIbHO-PEHTUHIOBOI OLIEHKHU CTYIEHTOB 04HO# GopMbI 00ydeHUs

Jiis ctyaeHToB o4HOW (POpMBI OOYYCHHSI 3HAHHUS 1O OCBAMBAEMBIM KOMIIETCHIUSM (OPMUPYIOTCS
HAa JICKIMOHHBIX U PAKTUYECKUX 3aHATUAX, a TAKKE B IPOLECCE CAMOCTOATEIbHON MOATOTOBKH.

B cooTBercTBHH C OAIBHO-PEUTHHIOBOW CHUCTEMOMW OIEHKH, MPUHATON B YHHBEPCUTETE CTYICHTAM
HAYUCIISIOTCS OaJlIbl O CIEeIYIOIIMM BHIaM paboT:

. MaxkcumanbHOE
Ne xoHTpONBHOMN OrneHOYHOE CPEACTBO PE3YIBTaTOB HHIUKATOPOB JOCTHKECHUS
o KOJIMYECTBO
TOYKHU KOMIIETEHIIUNA
0aJUIoB
5 cemecTp

KT 1 Tect 0
KT 1 Pedepat 0
KT2 Tect 0
KT?2 Pedepat 0
KT2 KonrekcTHas 3amaua 0
KT3 Tect 0
KT3 KonrtekcTHas 3amaua 0




KT 3 | KonTpossuas pabota 0
CyMmma 0a/1J10B 10 MTOraM TeKYIIero KOHTPOJIs 0
Tlocenienue NEKIMOHHEBIX 3aHATUH 20
[Tocemenre npakTHYECKUX/Ta00PATOPHBIX 3aHATUH 20
Pe3ynpraTuBHOCTH pabOTHI Ha MPAKTHUECKUX/Ia00PATOPHBIX 3aHATHIX 30
Htoro 70
Ne KOHTpOITBHOf OLIeHOYHOE CPENICTBO MakcumanbHoe }

ORI pe3yJIbTaTOB MHAUKATOPOB KOJIMYECTBO Kputepun ornieHKr 3HaHUM CTYACHTOB
JIOCTH>KEHHUM KOMIIETEHITUI OaioB
5 cemecTp

KT 1 Tect 0

KT1 Pedepar 0

KT 2 Tect 0

KT 2 Pedepar 0

KT 2 Kounrekctnas 3amaua 0

KT3 Tect 0

KT3 Konrekcrnas 3anaua 0

KT3 KoHnTtposnbsHas pabota 0

Kpurtepuu u mkajabpl onieHHBaHUs pPe3y/bTaTOB 00y4eHUs HA MPOMEKYTOYHOI aTTecTaluu

[Ipy mpoBeneHMHM UTOTOBOM aTTecTanuu «3ader» («IudepeHINpPOBAaHHBIN 3a4eTy, «IK3aMEH»)
MPENnoJaBaTel0 C COTJIaCHs CTYJCHTa pa3pemiacTcsi BBICTABIATh OICHKH («OTIIMYHO», «XOPOIIO),
«YIOBJIETBOPUTEIBHO», «3a4eT») IO pe3yiabraTaM HaOpaHHBIX OalioB B XOAE TEKYLIEro KOHTPOJISA
yCIIEBAEMOCTH B CEMECTPE 10 BBIIIEC PUBEACHHOM IIIKAJIe.

B ciydae oTkaza — cTyneHT caaer 3a4yer (AudQepeHIupoBaHHbIA 3a4eT, IK3aMEH) M0 MPHUBEICHHBIM
BBIIIIE BOMpocaM M 3adaHusM. MToroBas ycmeBaemocTh (3auer, AuddepeHIIMpOBaHHBINA 3a4eT, dK3aMeH) He
MOKET OLICHMBAThCS HIDKE CyYMMbI OajioB, KOTOPYIO CTYJeHT HaOpal IO HTOraM TeKylenh u
MIPOMEKYTOYHOU yCIIEBAEMOCTH.

IIpu cnaue (3auera, nud¢epeHIUPOBaHHOTO 3ayeTa, HSK3aMeHa) K 3apa0dO0TaHHBIM B TEUYCHUE
CeMEeCTpa CTYyIAEHTOM OayuiaM MpHOABISIOTCS Oaibl, IMOJMy4YeHHble Ha (3audere, auddepeHInpoBaHHOM
3ayere, 9K3aMeHe) U cyMMa 0alllIoB IEPEeBOAMUTCS B OLICHKY.

Kputepun u mkaJ/ibl OlIeHUBAHUS OTBETA HA JK3aMeHe
Cnava sk3aMeHa MOXET J00aBUTh K TEKyIIeH OallIbHO-PEUTHHIOBOW OIIEHKE CTYIEHTOB He Ooliee
20 0aIoB:

Conepxanue Ounera KommuecTBo 6amior
Teoperngeckuii Borpoc Nel no 7
Teoperngeckuii Borpoc Ne2 mo 7

3amayda (OIleHKa yMEHUH 1 o 6
Hroro 20

KpnTepuu OLICHKH OTBETA HA IK3aMCHE

Teoperndeckue Bompocs (Borpoc 1, Borpoc 2)

7 GayJIOB BBICTABISETCSA CTYIEHTY, MOJHOCTBIO OCBOMBIIEMY MaTepHall JUCLUUIUIMHBI MJIM Kypca B
COOTBETCTBMM C Y4YeOHOW TpOrpaMMOM, BKJIIOUas BOMPOCHI paccMaTpUBaeMble B PEKOMEHIOBAHHOMN
MIPOTPaMMOM JIOTIOJHUTENIBHOM CIIPAaBOYHO-HOPMATUBHOM M HAy4YHO-TEXHHUYECKOH JHUTEpaTypbl, CBOOOTHO
BIIQJICIOIIEMY OCHOBHBIMU TOHSATUSIMH JIUCUUIUIMHBL. TpeOyeTcss NOJHOE€ TOHMMAaHHE M YeTKOCTh
U3JI0KEHUsI OTBETOB IO AK3aMEHALIMOHHOMY 3aJaHui0 (OMJIETYy) M JIOMOJHUTEIBHBIM BOIIPOCAM, 3aJJaHHBIX
9K3aMEHAaTOpOM. JIOTMOJHUTENBHBIE BOINPOCHI, KAaK NPAaBWIO, JOJDKHBI OTHOCUTBCS K  MaTepHaiy
JTUCLUIUIMHBI UM Kypca, He OTPaXEHHOMY B OCHOBHOM HK3aMEHAIIMOHHOM 3aJjaHuu (OWJIeTe) U BBIABIAIOT
ITOJIHOTY 3HAHWU CTYAEHTA 110 AUCIUIUIMHE.

5 Oamna 3acimyKuUBaeT CTYJICHT, OTBETUBIIMH MOJHOCTHIO W ©0e3 OmHuOOK Ha BOMPOCH
9K3aMEHALlMOHHOTO 3aJlaHMs W IOKAa3aBUIMM 3HAHUS OCHOBHBIX NOHSATHUN NHCHMIUIMHBI B COOTBETCTBHM C
00s13aTeNBHOM MpOrpaMMoil Kypca U peKOMEH/I0BaHHO OCHOBHOM JIUTEPaTypoil.




3 Oamma [gaH HEIOCTATOYHO TOJHBIA W HEIOCTaTOYHO pa3BepHyThid oTBeT. Jlormka wu
MIOCJIE/IOBATENIFHOCTh M3JIOKEHUS WMEIOT HapymeHus. JlomymeHsl OmMOKHM B PACKPBITHH TOHSTHIA,
yrnotpebsieHnd  TepMuHOB. CTyIeHT HE CIOCOOEH CaMOCTOSATEIBHO BBIJACIUTH CYIIECTBEHHBIC |
HCCYHICCTBCHHLIC TMPU3HAKU W MPUIUHHO-CIICACTBCHHBIC CBA3H. CTYI[GHT MOKET KOHKPCTU3UPOBATH
0000IIICHHBIE 3HAHWSA, [I0Ka3aB Ha MpUMEpax WX OCHOBHBIC IOJOXEHHS TOJBKO C  TIOMOIIBIO
npernonasarens. PedaeBoe opopmiieHne Tpedyer momnpaBoK, KOPPEKIIHH.

2 Oaiia JaH HEMOJHBIA OTBET, MPEACTABISIONINI CO00M pa3po3HEHHbIC 3HAHUS IO TEME BOIpOca C
CYUIECTBEHHBIMH  OIIMOKaMH B  ompeaeieHusik. [IpucyTcTBYIOT (parMeHTapHOCTb, HEJIOTHYHOCTh
u3nokeHnsi. CTyIeHT HE OCO3HAeT CBA3b JAHHOTO TMOHSTHS, TEOPUH, SBICHUS C JAPYTUMH OOBEKTaMH
JUCHUITIINHBI. OTCYTCTByIOT BBIBOJIbI, KOHKPECTU3aAIHUA W AJOKA3aTCIBbHOCTL H3JIOKCHHA. Peun HCrpaMoTHasd.
JIOTIOTHUTENBHBIC M YTOYHSIOIINE BOMPOCH! MPEMOaBaTeNis HE MPUBOAAT K KOPPEKIIMU OTBETA CTYACHTA HE
TOJIBKO Ha IOCTAaBJICHHBLIN BOIIPOC, HO KU HAa APYTUC BOMPOCHI ANCHUILINHBI.

1 Gajn maH HEMOJHBIA OTBET, MPEACTABIAIOIINI COOOW pa3po3HEHHBIC 3HAHUS MO TEME BOMPOCa C
CYUIECTBEHHBIMH  OIIMOKaMH B  ompeaeieHusik. [IpucyTcTBYIOT — (parMeHTapHOCTh, HEJIOTHYHOCTHh
u3nokeHnsi. CTyIeHT HE OCO3HAeT CBA3b JAHHOTO MOHSTHS, TEOPUH, SBICHUS C JAPYTUMH OOBEKTaMH
JUCHUITIINHBI. OTCYTCTByIOT BBIBOJIbI, KOHKPCTU3AHA U JOKA3aTCIBbHOCTb H3JIOKCHHA. Peun HErpaMoTHasd.
JIOTIOJTHUTENBHBIC M YTOYHSIOIIUE BOMPOCHI MPENOIaBaTeis He MPUBOAAT K KOPPEKIIMU OTBETA CTY/ACHTA HE
TOJIBKO Ha IOCTaBJICHHBIN BOIIPOC, HO U HAa APYIUC BOIIPOCHI AUCHUILINHBI.

0 6aJ10B - MPU TOJIHOM OTCYTCTBHUHU OTBETA, UMEIOIIETO OTHOIIEHUE K BOTIPOCY.

OreHUBaHKE 3a/1a41

6 GaytoB 3a7auu PEUICHBI B MIOJTHOM 00BEME ¢ COOIIOICHIEM HEOOX0AUMOM TOCTIeI0BATEILHOCTH.

5 G6ayutoB 3a1auu perieHsl ¢ HeOOJMBITUMH HEJJOYETaMU.

4 Ganna 3aa4u pereHbl ¢ HeOOMBIIUMHU HEJJOUETAMH.

3 Oamura 3amauu pemieHbl HE TOJHOCTBIO, HO OOBEM BBHIMOJIHEHHOH YacTH TaKOB, YTO ITO3BOJISET
MOJIYYHUTh TIPABUIIbHBIC PE3YJIBTAThI M BBIBO/IBI.

2 Oauta 3amaud pelieHbl HE TOJHOCTBIO, HO OOBEM BBIMIOJIHEHHON YacTH TaKOB, YTO ITO3BOJISET
MOJIYYHUTh TIPABUIIbHBIC PE3YJIBTAThI U BBIBO/IBI.

1 GamnoB 3amayu penieHbl YaCTHYHO, C OOJBIIMM KOJUYECTBOM BBIYMCIUTENBHBIX OIIMOOK, 00BhEM
BBITIOJIHEHHOM YacTH PabOThI HE MO3BOJISET C/CIaTh MPaBUIIbHBIX BBIBOJIOB.

0 GaymtoB 3ajaun HE PENICHBI WM paboTa BHITIOJIHEHA HE MOJHOCTHIO, H 00BEM BBITIOJTHEHHOW 4acTH
paboOThI HE MO3BOJISET CIENaTh IPABUIIBHBIX BHIBOJIOB.

[TepeBo peHTHHIOBBIX 0AJIJIOB B MATHOAIIBHYIO CUCTEMY OIICHKH 3HaHUH 00y4aronuxcs:

IUI SK3aMeHa:

- «oTIu4HO» — OT 89 1o 100 OamioB — TeopeTHdecKoe coiepKaHhe Kypca OCBOEHO TMOJTHOCTHIO, 0e3
po0eIoB HEOOXOIUMBIE MPAKTHYECKHE HABBIKM PabOThl C OCBOSGHHBIM MaTepuajoM CPOpPMHUPOBAHBI, BCE
MPEIyCMOTPEHHBIE TPOTpaMMON OOyYeHHs ydeOHBbIe 3aJaHUsl BBIMOJHEHBI, KA4eCTBO WX BBIMOJTHECHUS
OIICHEHO YHMCJIOM 0ayioB, OJIM3KUM K MAaKCUMAJIbHOMY

- «xopomo» — ot 77 1o 88 0amIoB — TEOPETUUECKOE COAEpKaHHE Kypca OCBOECHO MOJHOCTHIO, 0e3
po0esioB, HEKOTOpble MPAaKTUYECKHE HaBBIKM pabOThl C OCBOEHHBIM MaTepuajoM Cc(OpMHpPOBAHbBI
HE/IOCTaTOYHO, BCE MPEAyCMOTPEHHbIE MPOTrpaMMOi OOy4deHHs ydeOHbIe 3a/JaHUsl BBIIOJHEHBI, KAaueCTBO
BBINIOJTHEHHSI HU OJHOTO M3 HUX HE OLIEHEHO MUHUMAJIbHBIM YHCIOM OajlIOB, HEKOTOpbIE BUIBI 3aJaHUN
BBITIOJTHEHBI C OITHMOKaMH;

- «YHIOBJIETBOPUTEITBHO» — OT 65 10 76 0a/ioB — TEOPETHYECKOE COACpPKAaHHE Kypca OCBOEHO
YaCTUYHO, HO MpoOenbl HE HOCAT CYILIECTBEHHOIO XapakTepa, HEOOXOJMMbIe NpPaKTHUYECKHE HAaBBIKU
paboThl C OCBOGHHBIM MAaTEpUalIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPETYyCMOTPEHHBIX
porpaMMoil 0OydeHHs! y4eOHbIX 3aJaHUi BBIIOJIHEHO, HEKOTOPHIE M3 BBIINOJIHEHHBIX 3aJaHHi, BO3MOXKHO,
coJiep)KaT OIIUOKY;

- «HEyJOBIETBOpUTENbHO» — OT (0 M0 64 GalIoB - TEOpEeTHYeCKOoe COJAEpKaHHWe Kypca HE OCBOEHO,
HeOoOXOUMbIe MPAKTHUECKWE HABBIKM pabOThl HE CQHOPMHUPOBAHBI, BBHINOJHEHHbIE Y4eOHbIE 3a/laHus
coJep)kaT TpyOble OIIMOKHM, JOMOJHHUTENbHAs CaMOCTOsITeNbHAs paboTa HaJ MaTepHaloM Kypca He
MIPUBEET K CYIIECTBEHHOMY TOBBIIICHUIO KAYeCTBA BHIITOIHEHNS yUeOHBIX 3a1aHUH

7.3. HpnMepnble OICHOYHbIC MaTepuajabl AJIfA TEKYHIEro KOHTPOJISA YCIEBACEMOCTH H IPOMEKY-
TOYHOM aTrreCTallmm 10 UHToraM OCBOCHHUSA JUCHUIIJIMHBI «OcHOBBI pOﬁOTOTeXHI/IKI/I»



Bapunant Nel

Teopernyeckoe 3a1aHue:

OmumuTe Tpolecc TMOCTPOCHUS KapThl  OKpyXkaromed cpeapl pobora Merogom SLAM
(Simultaneous Localization And Mapping). Kakue cymecTBylOT KIIOYEBble AJTallbl M TPYIHOCTH
peanu3ainuy JaHHOTO MeToia?

[TpakTuueckoe 3a1aHue:

Pazpabotaiite mporpammy Ha Python st pacmo3naBaHus TPENSATCTBUH Ha HW300pPKEHUAX C
KaMepsl poboTa ¢ ucnonap3zoBanueM Oubnmorekn OpenCV. Ucnonwsyiite aerexktop Xaapa (Haar Cascade
Classifier) nns oOHapykeHuss HpAMOYroyibHbIX ¢GopM. Ilporpamma [oimkHa BBIBOAWTH KOOPAHWHATHI
0OHapy’KEHHBIX MPENATCTBUI OTHOCUTENBHO POOOTA.

Bapuant Ne2

Teopernueckoe 3amanue:

OOmwsicaute paboty pekypcuBHoro ¢uisrpa Kanmana (Kalman Filter) u npusenute mpumep ero
MPUMEHEHUS] B CHUCTEMaxX AaBTOHOMHOTO BOXAEHHUS poOoToB. KakoBa ponb (GUIBTPOB B yIIydIICHUH
TOYHOCTH JIOKAJIU3al1K podoTa?

IIpakTHueckoe 3agaHue:

Co3pmaiite mporpamMmy Ha si3bike Python st ympaBneHus ABMXKEHMEM MOOWIIBHOTO poboTa MO
3aJaHHOMY MapIpyTy C HCIIOJIB30BaHUEM OOpaTHOW CBSI3M OT JaTYMKA pAcCTOSIHUS (HAmpumep,
yJIBTPa3ByKOBOTO JlaibHOMeEpa). Peanu3syiite KOHTpoIiep NponopuroHaabHoro tuna (P-koHTpoiep).

Bapuant Ne3

Teopernueckoe 3amanue:

Uro takoe mammuHHOe oOyueHue (Machine Learning)? IlpuBenute KiaccH(PHUKAIUIO OCHOBHBIX
HOJX0/I0B K 00yueHHIo Mojeneil. OObACHUTE Pa3IHuusi MEXIYy KOHTPOIUPYEMBIM U HEKOHTPOJIHPYEMBIM
METOJaMU 00y4EHHSI.

IIpakTHueckoe 3agaHue:

Pa3paboTare HeHpoHHYIO ceTh sl KilacCH(UKAMKU M300paKEHUH TOPOKHBIX 3HAKOB C ITOMOIIBIO
¢peiimBopka TensorFlow/Keras. Jlanusie mpeacraBieHsl HabopoM (oTorpaduii peasbHBIX TOPOKHBIX
3HaKoB. [IpoBepsTe TOYHOCTH MOJIENI HA TECTOBOM HA0OpE JaHHBIX.

Bapuant No4

Teopernueckoe 3amanHue:

Kakue mnpoGneMbl BO3HUKAIOT TMpH OOpabOTKE CEHCOPHBIX JaHHBIX B poOOTOTEXHHKeE?
[lepeuncnure cnocoObl (UIBTpAIMM IIyMOB U TIOBBIIIEHHUS TOYHOCTH BOCHPHUSTHS OKPY)KAIOILIETO
IPOCTPAHCTBA.

IIpakTHueckoe 3agaHue:

Hanummre nporpammy Ha s3pike Python, mosBosisrolyto peann3oBaTh CHCTEMY KOMITBIOTEPHOIO
3peHMsl JJsl OTCIEeKMBAaHUS ABW)KEHUS pyku omepaTtopa. Mcmonsdys 6ubnmoreky OpenCV, omnpenenure
HOJIOXKEHHUE LIEHTPa JIaJIOHU U TPAeKTOPUU €€ IepeMeleHusl.

Bapuant No5

Teopernyeckoe 3aaHue:

JlaliTe ompeneneHUe TIOHSATHIO «KOMITBIOTEPHOE 3pEHHE» W TIEPEUUCIUTE €ro OCHOBHBIC
KOMIOHEHThI. ONHIIUTE MPEUMYINECTBA HCIIONB30BaHus Tiybokoro obyuenus (Deep Learning) B 3amauax
KOMITBIOTEPHOT'O 3PEHUSI.

IIpakTHueckoe 3agaHue:

Peanu3yiite nmporpammy Ha Python mns aBTOMaTHYECKOTO CIEXKEHHUs 32 OOBEKTOM Ha BHICO3AIMUCH
C UCTONB30BaHueM Merona ontuyeckoro motoka (Optical Flow). Mcnone3yiite 6ubmanorexky OpenCV mist
BBIJICIICHHST JIBMDKYIIUXCS 001acTel Kaapa.

JlonoyHUTENbHBIE 3a7aHus (U1 MOBBIIIEHHOTO Oaa):

1. Co3marh WHTEPAKTUBHYIO CpEAYy BHUPTYaJIbHOM pPEaTbHOCTH JJIsi TECTHUPOBAHUS aJITOPUTMOB
HaBHUTAIlUU POOOTA B CIIOKHOM rOpoACKOl cpene ¢ ucnoiszoBanueM Unity minu Unreal Engine.

2. BBINONHUATE CpaBHEHHE MPOU3BOJIUTEIBHOCTA DPA3IWYHBIX AJITOPUTMOB MAIIMHHOTO OOy4YEHUS
JUIs Kilaccu(UKaluy MECTHOCTH (JIec, Jopora, Bojia) Ha a3poPOTOCHUMKAX OECIMIOTHHKA.



Tembl TUCEMEHHBIX PaboT:

1. IlpumeHeHHe METOJOB MAIIMHHOIO OOY4YeHHs M aBTOMATUYECKON HIEHTU(UKALUH
MECTOIOJIOKEHHUSI MOOMITBHBIX POOOTOB.

2. AJTOpUTMBI ONTUMAJIBHOTO IUIAHUPOBAHUS MAapIIPYyTOB MOOUJIBHBIX POOOTOB B JMHAMHYECKH
MEHSIOLUXCS Cpejiax.

3. HccnenoBaHue MeETONOB IIIyOOKOM afanTanuy HEMpPOHHBIX ceTel Ui 3aJad aBTOHOMHOM
HaBHUTaluu poOOTOB.

4. MopenupoBaHue B3aMMOJAEHCTBHS poOOTa € YEIOBEKOM IOCPEACTBOM T'OJOCOBBIX MHTEp(deicoB
n NLP-texHomornii.

5. ApxuTeKTypHble 0COOEHHOCTH BCTPOCHHBIX CUCTEM YINpPaBlIeHUsI MOOUIBHBIMU POOOTaMH.

6. Hcnonws3oBaHME HCKYCCTBEHHOW HEMpPOHHOM ceTh s WIEHTU(UKALUU JKECTOB pPYK B
POOOTH3MPOBAHHBIX MAHUITYJISATOPAX.

7. AHanu3 BO3MOXHOCTEH W OrpaHHMYEHUN COBpeMeHHBIX aartyukoB riyounsl (LiDAR, ToF) B
POOOTOTEXHUKE.

8. TexHOJIOTHUN CaMOOOYYAIOIIMXCS arCHTOB I KOOPAWHAIINN JCHCTBHUI TPYIIBI pOOOTOB.

9. Amroputm Path Planning nns ympaBieHuss Trpynmod APOHOB € Y4ETOM CTOJIKHOBEHUU U
MIPOCTPAHCTBEHHBIX OIPAaHUYECHUH.

10. HeiipomophHble apxXUTEKTyppl W HMX [PUMEHEHHE B CO3JaHMM HHTEUIEKTYalbHBIX
YHOPaBJISIOUIMX MOAYJIEN 1J11 pOOOTOB.

11. CoBpeMeHHBIE TEHACHLUMN M NEPCHEKTUBBI Pa3BUTUSA OINEPALMOHHBIX CUCTEM PEAIBHOTO
BpPEMEHH UII POOOTOB.

12. Texnonorust Simultaneous Localization and Mapping (SLAM) u e€ peanuzainust Ha Ipumepe
Arduino.

13. PoGoThI-gOCTaBIIMKY: pa3paboTKa MaplipyTa ¢ MUHMMH3ALUEH BPEMEHHBIX 3aTpaT U PHCKOB
HOBPEXKJIEHUS TPy3a.

14. Meroasl (GOopMUPOBaHMS TAKTHIBHBIX OUIYIIEHUH B pPOOOTH3MPOBAHHBIX KOHEUHOCTAX C
UCTIOJIb30BaHUEM HEHPOTIOOOHBIX MOJIEIEH.

15. I'myboxoe oOyueHue a1 MOHMMAHHUS CLEHbl HAa OCHOBE CTEPEOCKONHMYECKMX Kamep H
UCIIOJIb30BaHKE MOJyYEHHBIX JIAHHBIX B YIIPaBICHUU POOOTaMHU.

16. Knaccudpukanuss u cermMeHTrauuss H300pakeHUMM Ha OOpTy JApoHa JUIi MOHHUTOPUHIA
CeNbXO03yTOAUM.

17. OnTuMu3anus 5SHEPronoTpedsieHUsT U MPOU3BOAUTENBHOCTh  BBIYMCIUTEIBHOTO  MOAYJIA
00OpTOBOTO KOMITBIOTEpPa POOOTA.

18. Pacrio3HaBaHue pedn U ynpasieHHE JeHCTBUAMHU poOOTa HAa €CTECTBEHHOM SI3bIKE.

19. H3ydeHue poau MyJIBTHAr€HTHBIX CHCTEM B KOOPIMHUPOBAHHOM IIOBEJIEHUH POOOTOB-
HIOMOII[HUKOB.

20. ITpobaembl MHTErpaii KOTHUTUBHBIX CIOCOOHOCTEHN B POMBILUIEHHBIX POOOTaX.

21. ABromaruyeckoe IUIAHUPOBAHME JBIMKEHHH IPOMBIIUIEHHOTO pPO00OTa € HCHOJIb30BaHHEM
00paTHBIX KHHEMAaTUYECKUX PACUETOB.

22. Tlogxonmpl K YNpaBIEHHIO B3aUMOJIEHCTBHEM 4YeloBeKa M po0doTa B  MEIUIMHCKUX
peadUINTAIMOHHBIX CHCTEMAX.

23. Co3naHue  MHTEIUIEKTyaJlbHOM ~ CHUCTEMBI ~ TE€XHHYECKOTO  3pEeHUs I KOHTPOJIA
IPOU3BOJCTBEHHBIX ITPOLIECCOB.

24. Crioco0sbl 3alMThl POOOTOTEXHUYECKUX KOMILJIEKCOB OT KHOepaTak M HECAaHKIIMOHMPOBAHHOI'O
BMEIIATENbCTBA.

25. JIucTaHUMOHHOE 30HAMPOBAHHE 3€MJIM U MOHUTOPHHI YPE3BBIYANHBIX CUTYalUWd C MOMOIIBIO
OECIMIIOTHBIX alIapaToB.

26. VaTerpanusi CEHCOPHBIX CHCTEM U aJrOPUTMOB IIyOOKOro oOydeHMsl Ui NMPUHATUS peleHUH
B PEaJIbHOM BPEMEHHU B TPAHCIIOPTHBIX POOOTAX.

27. IlporpeccuBHble MOAXOABI K (POPMUPOBAHMIO 3MOLMOHAIBHBIX peaklUil poOOTOB B mporuecce
B3aUMO/JICHCTBUS C JIIOJbMH.

28. NccnenoBanus npuMeHEHUs] pOOOTOTEXHUUYECKHUX MIaT(HOPM B MEUIIMHE U XUPYPIHH.

29. CoBpeMeHHbIE TEXHOJOTUU KOMIIBIOTEPHOI'O 3pEHMs Il YIPaBJIEHUS TPAHCIOPTHBIMU
Cpe/cTBaMH Ha J10pore.

30. Mogenp MoBeACHUS CTAMHBIX JKUBOTHBIX M €€ NPUMEHEHHE B IPYNIIOBOM B3aUMOJIEHCTBUU



aBTOHOMHBIX pOOOTOB.

31. Iapannensubie Bbruuciaenus u GPU-nmporpammupoBanue aisi yCKOpeHUst 0OpaOOTKH JaHHBIX
B CHCTEMaX TEXHHUUYECKOTO 3peHusi poOOTOB.

32. OrneHKa BIHMSHUS OTKA30yCTOWYHMBBIX MEXaHW3MOB B CHUCTEMaXxX YIIPABICHHS MPOMBIINIJICHHBIMA
poboTramu.

33. DddexTuBHBIE METOABI COOpa W MPEIBAPUTEIBHON 00padOTKH OOJBIIMX OOBEMOB JAHHBIX C
BUJICOKaMep JUIsl CUCTEM PacIiO3HaBaHUsS 00pa30B.

34. Pa3paboTka KOMIUIEKCHOTO MOJX0Aa K Oe30macHOW H3KCIUlyaTalliM pPOOOTOB COBMECTHO C
OIIEPaTOPOM-YEI0OBEKOM.

35. Dranbl pa3pabOTKM W TECTHUPOBAHME CHCTEMBI JIOKAJIM3allMd U OpHEHTaluu poOdoTa BHYTPH
nomenieHnit Ha ocHoBe Wi-Fi curnana.

Tect no aucuumnianHe «OCHOBBI POOOTOTEXHUKU. CHCTEMBI HCKYCCTBEHHOTO MHTEIIIEKTa

Bompoc 1

Kakoii wmeron wucnone3yercs sl OJAHOBPEMEHHOHM JIOKanM3alMu M KapTorpadupoBaHUs
OKpYy>KaroIei cpeapl podoTom?

A. SLAM

B. SVM

C. KNN

D. A*

[IpaBunpHbBINA OTBET: A

Bomnpoc 2

Kakolf mpuHIMII JIEKUT B OCHOBE OOpaTHBIX KHHEMAaTHMYECKHUX pPACUETOB JJIsi MaHUIYJSTOPOB
po6OTOB?

A. OnpeneneHue MoyioKeHNs KOHEYHOT'O 3B€Ha MAHUITYJISITOPA 110 U3BECTHBIM yIJlaM CyCTaBOB

B. HaxoxzaeHue yrioB IoBOpOTa CyCTaBOB 110 U3BECTHOMY IOJIO)KEHUIO KOHEYHOI'O 3BE€HA

C. MuHuMM3aus yCUINM B cycTaBax

D. Makcumuszanusi CKOpOCTH NEPEIBUKEHNSI KOHEYHOTO 3BEHA

[IpaBunbHbIl OTBET: B

Bormpoc 3

Jns gero npumensiercst GpuibTp Kanmana B poOoToTexHuke?

A. JI71s1 TOYHOTO MO3UIIMOHUPOBAHUS poOOTa B MPOCTPAHCTBE

B. Jlns yny4ieHus XxapakTepUCTUK Mepeaayd JaHHBIX O€CIIPOBOAHBIX KaHAIOB

C. lns ctabunuzanuu BUAEOCUTHAJIA C KaMepbl poboTa

D. /Ing ymeHblieHUs TOTPEOICHHS 3JIEKTPOIHEPTUU UCTIOTHUTEIBHBIMU MEXaHU3MaMHU
[IpaBuibHBIN OTBET: A

Bompoc 4

Uro npencrasiser coboit apxutekrypa ROS (Robot Operating System)?

A. DT0 cneunuanbHas CpeAa WCIOJHEHHWs, NpelHa3HAuYeHHas WCKIIOYUTEIBHO Il paboThl C
MOOMIIBHOM pOOOTOTEXHUKOM

B. HabGop cranmapToB W WHCTPYMEHTOB /il OOBEIWHEHHUS KOMIIOHEHTOB POOOTOTEXHUYECKOTO
KOMILIEKCa

C. Slnpo omnepanmoHHOM cucTeMbl Linux, cenuanbHo pa3paboTaHHOE I HY XK POOOTOTEXHUKH

D. Cucrema pacnpeneneHusi Harpy3Kku JJis MapajijiebHbIX BBIYUCIECHUN Ha MHOTOsiAepHBIX CPU

IIpaBunbHbIN OTBET: B

Bomnpoc 5

Kakue natuynku yamie BCero UCIoib3yI0TCs A7 JIOKaIu3auu podoTa B 3aMKHYTOM ITOMEIIEHUU?
A. GPS, akcenepomeTpbl

B. Jlazepnsiii ckanep LiDAR, UK-naTunku

C. I'mpockonsl, ylIbTpa3ByKOBbIE J1aJIbHOMEPHI

D. MarautomeTp, AaTYMK TEMIEPATYPhI

IIpaBunbHbIl OTBET: B



Bomnpoc 6

Haznauenmne merona RRT (Rapidly-exploring Random Tree) B po6oToTexHuke?

A. BeICTpo€ MOCTpOeHHE ONTUMAIBHOM TPACKTOPUH JIBUKEHUS poOOTa Cpelin MPEnITCTBUN
B. O0OHapy:xeH1ne HEenmoIBMKHBIX MPEMATCTBUI € UCTIONIB30BaHUEM JaTdyukoB RGB-D

C. ©@unpTpanus 1mymMa B CUTHaJIaX C THPOCKOIA U aKCEIePOMETPOB

D. IIpeoOpa3oBanne aHATIOTOBBIX CUTHAJIOB C IATYMKOB B I (PPOBHIC 3HAUCHHS
[IpaBwibHbBINM OTBET: A

Bompoc 7

Kakoii mHCTpyMeHT Hambonee >(QeKTuBeH Ui pacro3HaBaHUS OOBEKTOB Ha HM300paKEHUSX C
KaMmepbl poboTa?

A. PerynsipHble BBIpaKeHUS

B. bu6imoreka OpenCV ¢ metomamu HOG/SIFT

C. IIporokon MQTT

D. Apudmeruko-inorudeckoe yctpoictso (AJIY) Mukporpoieccopa

IIpaBunbHbIN OTBET: B

Bompoc 8

Jlst wero npeanasznaudeH nmpotokoi CAN (Controller Area Network) B po6oToTeXHUKE?
A. YrpaBieHHe JaTYUKaMU OCBEIICHHS

B. Ilepenava ayanomnoTOKOB JJisi BOCIIPOM3BEACHUS MY3bIKU

C. CBs13p MEXy MUKPOKOHTPOJUIEpAaMH U TIepH(PEepUHBIMU YCTPOUCTBAMH

D. Xpanenue KoHQUTYpallUU POTrpaMMHOTO o0ecriedeHus: podoTa

ITpaBunbHbIil oTBET: C

Bompoc 9

Kakas nmpobnema pemaercs metonom Particle Filter B po6oToTexnuke?
A. Jlokanu3zanus poOoTa B HEU3BECTHOU Ccpejie

B. Ynyumenue xkauectBa curnana ¢ IMU-natuukoB

C. Ilpenckazanue BpeMEHH BBIXOJA U3 CTPOSI aKKYMYJIITOPHBIX OaTapeit
D. IloBbImienne nponyckHo# criocooHocTu cetu Ethernet

[IpaBuibHBIN OTBET: A

Bomnpoc 10

Kaxoit Tun oOy4yeHus: HEHPOHHBIX CETEH SBISIETCS OCHOBHBIM JUIS 3a71a4 KOMITBIOTEPHOTO 3PECHUS B
poOoTOTEXHUKE?

A. Koutponupyemoe obyuenue (Supervised learning)

B. Hexontponupyemoe obyuenue (Unsupervised learning)

C. [Tony-koHTponupyeMoe ooyuenue (Semi-supervised learning)

D. Ycunusatomee o0yuenue (Reinforcement learning)

[IpaBuibHBINM OTBET: A

8. IlepeyeHb OCHOBHOI W JONMOJHUTEJbLHON Y4eOHOH JIMTEPATypbl, HEOOXOAMMOI /J OCBOEHUS
AUCHMILINHBI

a) IlepeueHb OCHOBHOW W JONOJHMUTENBHOM Yy4eOHON JUTepaTypbl, HEOOXOAMMOI s OCBOEHUS
JUCIUITNHBI

9. Ilepeyenb pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKAUMOHHON ceTtu «HMHTepHeT», HE00X0-
AUMBIX /1JI51 OCBOCHUS JUCHUNIMHBI

No HaumenoBanwue pecypca cetu «IHTEpHET» DJIEKTPOHHBIN aJipec pecypca




10. MeTonnueckue ykazaHus JJsi 00y4aloMXcsl M0 0CBOEHUIO TH CIUTITTUHbI

JIeKMOHHBIE 3aHATHS

OcHOBa OCBOEHMSI NHUCUMIUIMHBI — JIEKLUS, LIEJIBI0 KOTOPOH SBIISIETCS LEIOCTHOE W JIOTMYHOE pac-
CMOTpPEHHE OCHOBHOI'O MaTepuana Kypca. Bmecte ¢ TeM 3HAYMMOCTB JIEKIIMM ONPENENAETCS TEM, YTO OHa
HE TOJBKO CIOCOOCTBYET BBIPAOOTKE JIOTMUECKOTO MBIIUICHHS, HO U CIIOCOOCTBYET Pa3BUTHIO MHTepeca K
ITOHVMMAHHIO COBPEMEHHOM IEHCTBUTENBHOCTH.

3amada CTyJCHTOB B TMPOIECCE YMENION U IEJIEYCTPEMIICHHON pabOThl Ha JIGKIIUSAX — BHHUMATEIBHO
CIIlylIaTh IpenojaBaTels, CIEAWTh 3a €ro MBICIBIO, IPEUIaraéMoi CHCTEMOM JIOTMUECKUX IIOCHUIOK,
JIOKa3aTeNIbCTB M BBIBOJOB, (PUKCHUpPOBATh (3alUChIBaTh) OCHOBHBIE HJEH, Ba)KHEHIINE XapaKTEPUCTHKHU
MOHATUH, Teopui, Hauboyiee CyIIeCTBEHHble (akThl. JIeKius 3a7aeT HampaBlieHHE, COJEpXKaHUe U
a3 dexTuBHOCTH Apyrux (Gopm ydeOHOTO MpoIecca, HAIETUBAET CTYJIEHTOB Ha CAMOCTOATEIBHYIO padoTy H
OTIpeieNIsieT OCHOBHBIE €€ HampaBieHUs (IMOArOTOBKY K IPAKTHUECKUM 3aHATHUSAM, BBIIIOJHEHUE
TBOPYECKUX 3a/laHuH, pedepaToB, pelieHne KOHTEKCTHBIX 3a7a4).

3anuchbIBaHUE JIEKIIMM — TBOPYECKUM mpolecc. 3amuch JIEKIMM KpalHE Ba)KHA. OTO I03BOJISIET
HAJOJAT0 COXpPaHUTb OCHOBHBIE [IOJIOKEHHS JIEKIIMM;, CIOCOOCTBYET MOJJAEP)KAaHUIO  BHHUMAaHUS;
CIOCOOCTBYET JIydllleMy 3allOMMHAHHs Marepuana. BaxkHo ymerb oOpMHUTH KOHCIIEKT Tak, 4TOOBI BasKHBIE
MOMEHTHI ObUIM BBIJIEIEHBI Ipa@HUuecky, a IIaBHYI0 MH(OPMALUIO CJIETYeT BBIACIATh B CAMOCTOSATEIbHBIE
ab3aupl, Qukcupys ee Oosnee KpyNMHbIMU OyKBaMH WM LIBETHBIMH MapkepamMu. KOHCHEKT HOKEH HMETh
MoJsl  JUIA  3aMETOK. OJTO MOTYT ObITh OuOnHorpaguyeckue CChUIKA W, HAKOHEI, COOCTBEHHBIC
KOMMeHTapuu. s OBICTpOii 3amucH TecTa MOXKHO HPUAyMaTh YCIOBHBIC 3HAKH, IPU 3TOM TaKHUX 3HAKOB
He J0JKHO ObITh Oosnee 10—15. YcnoBHble 0003HAUYEHUSI MPUIYMBIBAIOT JUIS YacTO BCTPEUAIOIIMXCS CJIOB
(cy1iecTByeT, KOTOPbIH, KaX/Ibli{, TOUKa 3peHHs, HA OCHOBAaHHUHU U T.II.).

[lepen xaxaoi snekuueld HeOOXOAMMO BHUMATEIBHO MPOYUTATh Marepuai npeablayuiei yekuuu. B
paboueil TeTpaaM rpaUuUECKH BBIACIUTH: TEMY JIEKIMHM, OCHOBHbBIE TEOPETUYECKUE MOJIOKEHHUS.
[loAroToBi€eHHBIN CTYEHT JETKO CIEIUT 3a MBICIBIO NpernojaBaTels, YToO MO3BOJsSET ObICTpee 3allOMUHATH
HOBBIE TOHATHS, CYITHOCTh KOTOPBIX BBISBIISCTCS B KOHTEKCTe Jiekiuu. [loBTopeHue marepuana obierdaer
B JaJbHEWIIEM IOJrOTOBKY K JK3aMEHy. 3aTeM HaJ0 O3HAKOMMTHCS C MAaTepUajoM TeMbl IO Y4EOHHKY,
BHECTH HY)XHbIE YTOUHEHMsI U JIONOJHEHHS B JIEKUMOHHBIM Marepuain. [locie ycBoeHMS KaKIOW TeMbl
PEKOMEHIyeTCsl IPOBEPATh CBOU 3HAHUSA, OTBEYasi HA KOHTPOJIbHBIE BOIIPOCHI 1O TEME.

JlaGopaTopHbie 3aHATHS

Llenpto 1a00paTOPHBIX 3aHATHH SBISETCSA 3aKpeIUIEHUe, pacUIMpeHue, yriyOJleHHe TeopeTHUYECKUX
3HAHWUW, MOJIyYEHHBIX Ha JIEKIUSAX U B XOJI€ CaMOCTOSTEJbHOW palOoThl, pa3BUTHE IO3HABATENIbHBIX
CIOCOOHOCTEH.

SBnsisich 4acThIO OOpPa30BATENBHOIO IMpPOLECCAa, CEMUHApP IpecienyeT psj OCHOBOIIOJIArarouX 3a-
Jay:

- paboTa C MCTOYHUKAMH, KOTOpasi MJET Ha YPOBHAX MHIUBUIYaJbHON CaMOCTOSITEIBHOM pabOTHI U
B X0/1€ KOJUIEKTUBHOTO 00CY>KICHUS;

- (opmupoBaHHe YMEHUH U HaBBIKOB MHIWBUIYaJbHON U KOJUIEKTUBHON pabOThI, MO3BOJSIOLINX
3¢ (}EeKTUBHO HCMOJIB30BaTh OCHOBHBIE METOMABI HCCIEAOBAaHHUS, TPAMOTHO BBICTPAWBaTh €ro OCHOBHBIC
TEXHOJIOTHUECKUE JTambl (3HAKOMCTBO C TEMOW M UMEIONICHCS MO0 HeW WHQOpMAaIUeH, omnpeacicHue
OCHOBHOI MpOOJIeMbl, TEPBUYHBIA aHaIN3, OMpeAeNieHHe TMOIXOIOB M KIIOUEBBIX Y3J0B MEXaHHW3Ma ee
pa3BuUTHs, MyOIMUHOE 00CY K IEHUE, TPEIBAPUTEIbHBIE BHIBO/IBI);

- aHajgW3 TOCTaBJICHHBIX MpoOyiieM, yMeHue OoOCyXIaTh TeMy, BBICKa3bIBaTh CBOE MHEHHE,
OTCTauBaTh CBOIO [O3MIIMIO, CIyLIaTb W OLIEHUBAaTh pa3JIMYHbIE TOYKHU 3pPEHMS, KOHCTPYKTHBHO
MOJIEMU3UPOBATh, YUYUTHCS AyMaTh, T'OBOPHUTh, CIIyIIaTh, MOHMMAaTh, HAaXOJUTh TOYKH CONPHUKOCHOBEHUS
pa3HbIX NO3UIIMM, UX pa3yMHOI'0 COUETaHUS;

- opmHpoBaHKE YCTAHOBOK Ha TBOPYECTBO;

- JMaJor, BHYTPEHHU M BHEUIHHIA; MOWCK W pa3pelieHre MpoOJieMbl B paMKaxX HUMEIOLIEHcs O Hei
uH(dopMaIy;

- IOMCK PALlMOHAJIBHOTO 3€pPHA B CAMbIX MPOTUBOPEUYMBBIX MO3ULUAX U [TOAX0/1aX K IMpoOIeMe;

- OTKPBITOCTh HOBOMY M MPUHUUIIMAIBHYIO BO3MOXHOCTb HW3MEHUTh CBOKO MO3UIHUI0 U
BBITEKAIOIIME M3 HEEe peleHHUs, B Ccllydyae I[IOJIy4eHHUs HOBOM HH(POpMAaluu U CBS3aHHBIX C HEH
OOCTOSITENILCTB  CO3HATENBHBIA OTXOA OT MOJATOTOBJIEHHOTO K CEMUHApy TEKCTa BO BpeMs CBOETO,
IIOCTPOEHHOTO HAa TE3MCHOM H3JI0)KEHUU (PAKTOB M MBICJIEH, KOI/la KOHCIEKT IPUBJIEKAETCS JIUIIb B TOM
cily4ae, KOTJa HaJl0 MPUBECTH KaKue-TO (PaKThI.



Jnst 3ddexTHBHON paboThl Ha MPAKTHUECKOM 3aHSATHU CTYJIEHTY HEOOXOIMMO YYECTh U BBINOJIHUTH
cleyrolye TpeOOBaHus MO MOATOTOBKE K HEMY:

1. BHuMaTenpHO HmpouMTaTh, Kak CPOpPMYJIMpOBaHA TeMa, ONpPENeIUTh €€ MECTO B y4yeOHOM IUIaHe
Kypca, YyCTaHOBUTH B3aUMOCBSA3HU C IPYTUMH pa3IeilaMu.

2. Tlo3HaKOMHTECS C LIETBI0 M 3a/la4aMy padOThl HA MPAKTHUECKOM 3aHATHUH, 0OpaTUB BHUMaHHE Ha
TO, KaKh€ 3HaHWSA, YMEHUS M HaBBIKU CTYJEHT JOJDKEH NpuoOpecTH B pe3yjbTare aKTHMBHOU
II03HABATEJIHOM e TETbHOCTH.

3. IIpopabotaTh OCHOBHBIE BOIIPOCHI M MpOOJEMBI (3aJaHusi), KOTOpble OyIQyT paccMaTpuBaThcs U
00Cy»X/1aTbCs B X0/1€ NPAKTUYECKOTO 3aHATHUS.

4. TlomoOpaTe nuTEepaTypy IO TEeME 3aHSTHs, HAUTH COOTBETCTBYIONIUH pa3ien B JIEKIUAX U B
PEKOMEHTyEMBIX MOCOOMSIX.

5. JloGpocoBecTHO TpopabOTaTh MMEIONIYIOCS HAy4YHYIO JHTEpaTypy (IMpOCMOTpeTh W TMOA00paTh
UH(POPMALUIO, cAeNaTh BBINMCKH (KOHCIEKTHPOBAHUE Y3JIOBBIX IpoOieM), 00padoTaTh MX B COOTBETCTBUHU
C 3a7ja4aMy IPAKTUYECKOTO 3aHATHSL.

6. O0xymaTh M NpPEAJIOKHUTH CBOM BBIBOABI M MBICIM Ha OCHOBAaHMM IOJTY4YEHHOW HH(pOpMaIUH
(npenBapUTENBHOE OCMBICIIEHUE).

7. IlpomymaTb pa3BepHyTble 3aKOHUEHHBIC OTBETHl Ha IpPEUIOKEHHBIE BOIPOCHI, Ipe/iaraeMble
TBOPUCCKUC 3aJlaHUs U KOHTCKCTHBIC 3a/la4id, OIMUPasACh Ha MaTCpHal HGKHHﬁ, pacmumpdasa 1 A0HIOJHAA €ro
JAHHBIMM W3  y4eOHMKA, JONOJHHUTENBHOW  JIMTEpaTypbl, COCTaBUTh IUIAH OTBETa, BBIIUCATH
TEPMUHOJIOTHUIO.

Bunamu 3aganuii Ha IPaKTUYECKUX 3aHATHX:

- AJId OBJIaACHUA 3HAHUAMHU. UTCHHUC TCKCTa (y‘-I€6HI/IKa, NEPBOUCTOYHUKA, HOHOHHHTGHBHOﬁ JIMTCpa-
Typbl), paboTa CO CJIOBapsIMH U CIIPABOYHUKAMH, O3HAKOMJICHHE C HOPMAaTHUBHBIMU JOKYMEHTaMH, yueOHO-
UcclieioBaTeNbcKas padoTa, MCIOJIB30BAaHUE ayJIUO- W BHJEO3alUCel, KOMITBIOTEPHOH TexHuku u MHTep-
HeTa U JIp.

- JUIA 3aKpervieHHs M CHUCTeMaTH3alli 3HaHWK: padoTa C KOHCHEKTOM JIEKIIHMH, 00paboTKa TeKcrTa,
MOBTOpHasi paboTa Haja y4eOHBIM MarepuanioM (yuyeOHHMKA, TEPBOMCTOYHMKA, JOTIOJHUTEIHHON
JUTEPATyphl, ayAMO W BHJIEO3ANUCEH, OTBETHl HAa KOHTPOJIBHBIE BOMPOCHL, aHATUTHYecKas 0O0paboTka
TEKCTa, IOArOTOBKA MyJIbTUMEINA CONPOBOXKICHUS K 3allUTe pedepaToB, U Ap.

- it (OpPMHUpPOBAHMS YMEHH: pelleHHe KOHTEKCTHBIX 3a/ad, IOJATOTOBKA K JAEJOBBIM HIpaM,
BBINOJIHEHHE TBOPYECKUX 3aJaHMH, aHAIU3 NPOPECCHOHANBHBIX YMEHHUH C HCIOIb30BaHMEM ayAHO- HU
BUICO-TCXHUKU U IP.

Pabora ¢ HayuyHOIi 1 yueOHOU TUTEPATypOit

Baxneitmum cpeactBoMm uHGOpMAIMK, PaCIpOCTpaHEHUs] 3HAHWWM sABJIsSETCsl KHura. Pabora ¢
KHATOM COCTOHT B TOM, YTOOBLI OOJIETIHUTEH CIEIHAIHNCTAM BO3MOKHOCTL MOOBIBATH M3 KHHUIM HEOOXOIUMBI
3HaHUS, OTOOpaTh HYXHYIO WH(Mopmarmio HambOosjee (hPEKTUBHO W TpU BO3MOXKHO MEHBIIHUX 3aTpaTax
BpPEMEHHU.

[Tpuctynas K W3y4YCHHUIO AUCHUILTMHBI HEOOXOIUMO BHHMATEIFHO TPOCMOTPETh CIIMCOK OCHOBHOM
Y JOTOJIHUTENBHOW JIMTEPATyphl, OMPENEIUTh KPYr TNOWCKa HYXHOW uH(popManuu. Eciu KHUT Ha OJHY
TEMy HECKOJBKO, TO HEOOXOIUMO, TPEKIEC BCErOo, MPOCMOTPETh HX, O3HAKOMHTHCS C OTJIaBJICHHEM,
COJIepyKaHUEeM MPEIUCIOBUEM, aHHOTAI[MEH WIIM BBEIACHHEM, XapaKTepOM W CTHJIEM H3JIOKEHHUS MaTepHana.
BreiOop HEoOXomuMMOHN JUTEpaTypbl M TEPUOIMKH OCYIIECTBISICTCS CaMOCTOSITENIBHO, TaK KakK Jaxe
OTBITHBIN OHOIMOrpad HE B COCTOSIHMH Y4€CTh MHIUBUIYaTbHBIE HHTEPECHI.

OOyu4aronuiicsi JODKEH BHUMATEIBHO HM3YYHTH JJIEKTPOHHBIC KATAJOTH M KapTOTEKH. JlakoHMYHBIE
KaTaJo)KHble KapTOYKM HecyT Ooratyto wuHpopMmauuio: ¢amMuwins aBTOpa, Ha3BaHME KHUTH, €ro
MOJ[3aT0JIOBOK, HAYYHOE YUYpPEXKICHHE, IOATOTOBHBILNEE W3JaHWE, HA3BAaHHE W3/aTENbCTBA, TOJ BBIXO/A
KHHUTH, KONUYecTBO cTpaHull. OOs3aTelbHbIl CHOPaBOYHBIA MaTepuall IOMOXET BaM B moabdope
HEO0OXOAMMOM JTUTEPA-TYPHI.

W3ydyeHne KHUTH 1ierecooOpa3HO HAYMHATH C MPEIBAPUTEIBHOTO 3HAKOMCTBA C HEW: MPOCMOTPETh
BBEJICHUE, OIJIABJICHUE, 3aKIIOYeHHe, OWOJMorpaduio WM CHHCOK WCIIOB30BAHHON JHUTEeparypel. Bo
BBEJICHUM WM TPEAUCIOBUH aBTOpP OOBIYHO (OpPMYyNHpYeT 3aJadyd, KOTOpbIE CTaBSATCS B KHUTE.
BHHMaTeIbHO W3YYHB OTJIABJICHHWE, CTYJCHT y3HAaeT OOMWH TUIaH KHUTH, COJCp)KaHHE €€, a B Hay4YHBIX
TpyAaX ¥ OCHOB-HBbIE MbICIH aBTOpa. K OrJaBieHHIO TIONE3HO oOpamarscsi HE TOJBKO TpU
MPEIBAPUTEIIFHOM 3HAKOMCTBE C KHHTOH, HO W B TIpOIlecCe ITOBTOPHOIO W BBIOOPOYHOTO YUTCHHS,
3aBEpIICHUS €T0.



[Tocne mpenBapuTENnbHOIO 3HAKOMCTBA C KHMI'OHM CIEAYeT NPUCTYNUTh K MEPBOMY UTEHHUIO, IJIaBHAs
1eJIb KOTOPOrO - MOHATHh COAEPKAHME B LIEJIOM. DTO NPEABAPUTENIBHOE YTEHHE - 3HAKOMCTBO C KHHUIOW U
BbIJIEJICHHE B HEH BCEro TOro, 4yTo Hauboyiee CYIIECTBEHHO W TpeOyeT AeTanbHOl MmpopaboTKU B JIpyroe
BpEMsI.

CrnenyronmM 3TaroM sIBJISETCS MOBTOPHOE YTEHHWE WJIM YTEHHE C MpOopabdOTKON MaTepuana - 3TO
KPpUTHUECKUN  pa30op UYMTAaEMOro C IeIbl0  TIyOOKOr0o IPOHUMKHOBEHHSI B  €r0  CYILIHOCTb,
KOHCIIEKTUPOBAHUS.

11.  Ilepeyenr  UHGOPMALMOHHBIX  TEXHOJOrWi,  HCHOJbB3YyeMBIX TMPH  OCYHIECTBJIEHHU
o0pa3oBaTe/IbHOr0 Tpolecca MO IMCHHUILIMHE, BKJIOYasl MepevyeHb JHIEH3UOHHOT0O H CBOOOIAHO
pacnpocTpaHsieMoro NpPOrpaMMHOro olecnedyeHusl, B TOM YHCJIe OTe4eCTBEHHOr0 IPOU3BOACTBA U
UH(GOPMAIMOHHBIX CIPABOYHBIX CHCTEM (MPH HEOOXOAUMOCTH).

11.1 Ilepeuens nuyeH3UOHHO20 NPOCPAMMHO2O 0DeCnedeHus

1. Kaspersky Endpoint Security 12.11 - AaTuBupyc

2. OPERA - Cucrema ynpaBiieHUs OTEJIeM

3. AnnapatHo-niporpaMMHbIi KOMIUIEKCKARGUS-KARYO» -

11.3 Ilepeuens npocpammnozo obecneyenus. omeyecmeeHHo20 npou3eo0Ccmsd
1. Kaspersky Endpoint Security 12.11 - AatuBupyc
2. AnnapatHo-niporpaMMHbIN KOMIIIEKC«ARGUS-KARYO» -

ITpn ocymecTBiaeHNN 00pa30BATENBHOIO IPOLECcCa CTyAEHTAMU M IPENOoAAaBATENEM HCIONIB3YHOTCS
cienyromue nHopmaronHo cipaBouyHbsle cucteMbl: CIIC «Koncynprant mimtocy, CIIC «I"apant.

12. Onucanne MaTepUHAJIbHO-TEXHUYECKOM 0a3bl, He00X0TuMOoii IS OCyLIeCTBJICHUS
00pa30BaTeIbLHOr0 MPOoIecca Mo JUCIUIJIMHE

Ne /o HaumMmeHnoBaHue crierinaabHBIX Howmep o
N " OcHaIIIEHHOCTD CITeIIHaIbHBIX TOMEIIEHNIT 1
IIOMEIIEHNH U IIOMEIEHNN IS ayAuTop N N
o MOMEIICHHUH JTSI CAMOCTOSITEIIEHOW PabOThI
CaMOCTOSITENILHON PabOThI 15011
1 YyeOHast ay TuTOpHS 7151 43/A]1 | CneunanusupoBanHas mebenb Ha 140 mecT
MIPOBEICHHUS 3aHATUH BCEX THUIOB (B M

T.4. JIEKIMOHHOTO, CEMHHAPCKOT0,
NPAaKTUYECKOH MOITOTOBKH
00y4aromuxcs), TpyNnoBbIX U
WH/IMBUAYAIBHBIX KOHCYJIBTAIINH,
TEKYIIEro KOHTPOJIS 1
IPOMEXYTOYHON aTTeCTalluu

106/2® | OcHameHue: crienuaIn3upoBaHHas Medenb Ha 27
MOCaJ0YHBIX MECT, paboune cTaHuuu 14 mr.,
npoektop Epson EB-X18 — 1 mwt., yueOHo-
HAarJsiiHble TOCOOUs B BUJIE MPE3EHTALUMH,
MOJKIIIOUeHHE K ceTH «MIHTepHeT», TOCTYI B
JIEKTPOHHYI0 MH()OPMAIIOHHO-
00pazoBaTeIbHYIO CPEy YHUBEPCUTETA, BHIXO/I B
KOPIIOPaTUBHYIO CETh YHUBEPCUTETA.

2 TTomemenue 1J1s1 caMOCTOSATEIILHON
paboThl 00yUarOIIMXCs,
MIOJTBEPIKJAIOIIee HATHINe
MaTepHUaIbHO-TEXHUUECKOTO
oOecrieueHus, ¢ epeyHeM

QCIHORIIQOTO nﬁnhvnnnauua




13. OcodennocTu peamsanuu JUCHUIIIMHBI JIMI ¢ OrPAaHUYCHHBIMHA BO3MOKHOCTAMU 310POBbS

OOyyaromMcst € OTpaHUYEHHBIMH BO3MOXKHOCTSIMH  3JI0pOBBsSI  IPEAOCTABIISIOTCS  CIIELUAIbHbIE
yueOHUKM M ydeOHble nocoOusi, HMHasg ydeOHas JuTeparypa, CHEelMalbHble TEXHUUYECKHE CpeICTBa
o0ydeHus: KOJUIEKTUBHOTO M WHJMBUIYaJbHOTO IIOJIb30BAaHUS, IPEJOCTABIEHUE YCIYr AacCHCTEHTa
(OMOIIHMKA), OKAa3bIBAIOLIETO OO0YYaIOIUMCS HEOOXOJUMYI0 TEXHHYECKYH IOMOIlb, a TaKXe YCIyTrd
CYpAONEPEBOTYUKOB U TU(PIOCYPIOIEPEBOTINKOB.

a) s c1aObOBHISAIINX

- Ha IPOMEXKYTOYHOM aTrTecTalMy TNPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIUN  CTYJEHTY
HEOOXOUMYI0 TEXHHYECKYIO IMOMOIIb C Y4e€TOM HHAMBHUIYaJbHBIX OCOOEHHOCTEH (OH MOMOraer 3aHsATh
pabouee MecToO, MepeIBUraThCs, IPOUUTATh U OPOPMUTH 33JJaHUE, B TOM YHUCIIE 3alIUChIBAs O] IUKTOBKY);

- 3aJaHMs [ BBIIOJHEHMS, a TaKKe MHCTPYKLIHS O IMOPSAAKE IPOBEIEHUS IPOMEXYTOUHOMN
aTTecTaluu OpOpPMIISIOTCS YBEIMYEHHBIM IIPUPTOM;

- 33/1aHUA JUIS BBIIIOJHEHHUS Ha MIPOMEXKYTOYHOM aTTECTALlUU 3a4YUTBHIBAIOTCS ACCUCTEHTOM;

- MUCbMEHHBIE 3a/1aHUS BBINIOJHAIOTCSA HAa OyMare, HaJMKTOBBIBAIOTCSI ACCUCTEHTY;

- obecnieynBaeTcsl HHAMBUYaJIbHOE paBHOMEpHOE ocBelleHre He MeHee 300 Jrokc;

- CTYIEHTY JJs BBINOJHEHUS 3a/JaHus NpU HEOOXOIMMOCTH NPEJOCTABISAETCS YBEIMUYMBAIOLIEE
YCTPOWCTBO;

B) JJIS TIIyXUX U CIa00CIHbIIIAIIUX:

- Ha TPOMEXKYTOUYHOM aTTeCTAallMM NPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIUN  CTYJICHTY
HEOOXOUMYI0 TEXHHYECKYIO MOMOUIb C yYETOM HHJIMBHUIYaJbHBIX OCOOCHHOCTEH (OH IMOMOTraeT 3aHATh
pabouee MecTO, MePEeIBUTATHCS, IPOUUTATh U OPOPMUTH 3aJIaHKE, B TOM YHUCIIE 3alUChIBAsl [1OJ] AUKTOBKY);

- IPOMEXYTOYHAs aTTECTAlMsI IPOBOJUTCS B MUCBMEHHON (hopme;

- o0ecrieunBaeTcsi Hajlu4ue 3BYKOYCHJIMBAIOILEH ammapaTypbl KOJUIEKTUBHOTO IOJIb30BaHUS, IPH
HEOOXOJAMMOCTH IOCTYIMAOLIUM IPEIOCTABIAETCS 3BYKOYCHJIMBAIOLIAs amnaparypa WHAMBHUIYaJIbHOTO
H0JIb30BaHUS;

- 10 JKEJIAHWIO CTY/ICHTA MPOMEKYTOYHAS aTTECTAIUS MOKET MPOBOIUTECSA B IIMCBMEHHOM (popMe;

) JUid JMIl C HapyLIeHUsSMH OIOPHO-IBUIAaTENbHOTO ammnapaTta (TSDKEIbIMH HapyLICHUSMHU
JIBUTATENBHBIX ()YHKIUH BEPXHUX KOHEYHOCTEH MIIM OTCYTCTBUEM BEPXHHX KOHEYHOCTEH ):

- NHUCBMEHHBIE 33JaHUS BBINOJHAIOTCS HA KOMIIBIOTEpE CO CHELUAIN3UPOBAHHBIM IPOIPAMMHBIM
00ecrieueHNEeM UM HaIUKTOBBIBAIOTCSl ACCUCTEHTY;

- 10 JKEJIAHUIO CTY/IEHTa IPOMEKYTOUHAs aTTeCTallMs IPOBOJIUTCS B YCTHOH (opme.



Pabouas mnporpamma aucuuIuinHbl «OCHOBBI  pOOOTOTEXHMKHM»  COCTaBJI€HAa HAa OCHOBE
@enepanbHbIl TOCYNApPCTBEHHBIN 00pa3oBaTeNbHBIM CTaHAAPT BBICIIErO0 00pa3oBaHus - OakajnaBpuar IO

HanpapyieHnio noArotoBku 09.03.02 MudopmannoHHbIE CHCTEMBI M TEXHOJIOTHMH (TpHka3 MHUHOOpHayKu
Poccun ot 19.09.2017 . Ne 926).

ABTOD (BI)
nou. KUIT, xra naes JImutpuii BanepbeBuu

Perntensentrl
nor. KUIT, xau Copokun AHatonwii AjleKCaHAPOBUY

nor. KUIT, mou TamOuesa J[>xanHeT AMeBHA

Pabouas mnporpamma muctuiiiHbEl «OCHOBBI pOOOTOTEXHHWKH» PpAcCMOTPEHAa Ha 3aceIaHuu
Kadenpa umwxunupunra IT-pemenunii nporokon Ne oT r. M NpU3HAHA COOTBETCTBYIOLIEH TpeOOBaHUAM
®I'OC BO u yueOHoro miaHa mo HampasieHuto noAarotoBku 09.03.02 MudopMmanmoHHBIE CHCTEMBI U
TEXHOJIOTUH

3aBeyromuii kadenpoit [[lnaeB Amurtpuii BanepreBruy

Pabouas mporpamma auciUIIUHbl «OCHOBBI POOOTOTEXHUKM» PAacCMOTpPEHA Ha 3acelJaHuu y4eOHO-
Metonuyeckod komuccun DakynbreT LUQPOBBIX TEXHOJOTWH mpoTokos Ne oOT TI. M mNpu3HaHA
coorBercTBytoleil TpeboBanusiM ®PI'OC BO u ydeGHOro miana mo HamparieHuto noAarotoBku 09.03.02
NHupopmaninoHHble CUCTEMBI U TEXHOJIOTHH

PykoBoaurens Ol
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