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1. HammeHoBaHNe TUCHHUILIHHBI

Tpek "PoboToTexnuka u 6ecnmnoTHbie cucteMbl (Robot Operating System)"

2. MecTO TMCUMIJIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOM MPOrpaMMbl

JlucrumiinHa BXOIUT B BapuaTUBHYIO YacTh biioka « b.1 » oOpa3oBaTenbHON MpOrpaMMBbI IO HaITPaBICHUSIM
MTOATOTOBKH (CIEIUATBLHOCTSIM):

Hanpasnenue noarorosku: 01.03.02 IIpukinagHas MaTemMaTuka 1 “H(GOpMaTHKa

HanpaBJIeHHOCTh VHKEHepHs MPOrpaMMHOI0 00ecreueHust



3. Il.nanupyemble pe3y/abTaThl 00y4eHHs 0 AUCHUIINHE

B pesynbrare ocBoenus nucuuiuivabl Tpek '"Po6oToTexnnka n 6ecnuiaoTHbie cucrembl (Robot
Operating System)" y o0y4aromierocst 1o KHBI OBITH CPOPMUPOBAHBI CICAYIONINE KOMIIETSHITUH:

01.03.02 Ipukiannas MateMaTrka U HHGOpMaTHKa (HapaBIeHHOCTD : IH)XKeHepHs MPOrpaMMHOTO
obecrnieueHus)
IIK.5 CnocobeH pa3pabareiBaTh TpeOOBAaHUS U IPOEKTUPOBATH MPOrPaMMHOE 0OecTIeyeHHe
HNuaukaropsl
IIK.5.2 Pa3pabatbiBaeT, U3MEHSAET apXUTEKTYPY KOMITbIOTEPHOT'O IPOTPAMMHOT0 00ECTICYCHHUS;
MIPOEKTUPYET CTPYKTYPHI TAHHBIX, 0a3bI TAHHBIX, AITOPUTMBI, IIPOTPAMMHBIE HHTEP(HEHCHI



4. O0beM u coaep:KkaHue TUCUUILTHHBI

HanpasJjieHue noaroroBKu

01.03.02 IpukiagHas MaTemMaTrka ¥ HHGOpPMaTHKA (HANTPaBICHHOCTD:
WuxeHepuss IporpaMMHOTO 00ecTieueHusl)

¢opma oOyuenust

(ak.yac.)

O4YHast
NeNe cemecTpoOB, Bbl/IeI€HHBIX 7
AJIS1 M3YYEeHUs] TUCHHUILIMHBI
O0beM TUCUMILIMHBI (3.€.) 4
O0beM TUCUMILIMHBI (aK.Yac.) 144
KonTakTHas padora ¢ 52
npenojaasarejieM (aK.4ac.),
B TOM YHCJIE:
IIpoBeneHue JeKUMOHHBIX 18
3aHATHI
IIpoBeneHune NpakTUYECKUX 34
3aHATHIi, CCMHHAPOB
CamocrosiTeibHas padora 92

®opMBI TeKyl1ero KOHTPOJIs

3amuniaeMoe KOHTPOJIbHOE MEPOTIPUATHE (2)
Hrtorosoe koHTpoabHOE MeporpusTue (1)

DopMbI IPOMEKYTOUHOM
arTecTauuu

Ox3ameH (7 cemectp)




5. AHHOTHPOBAHHOE ONMCAHUE COAEPKAHUA PA3/1eJI0B U TeM AUCHUILINHbI

Hctopus ROS
Nzyuenue sBomonmn ROS ot Stanford Al Lab mo Open Robotics. Knrouesie Bepcuu (ROS 1, ROS 2),
¢dunocodus open-source. BiusHue Ha COBpeMEHHYIO pOOOTOTEXHUKY

PobGoToTexHuueckne koMnaHum ucnojb3ywmue ROS
O030p MPOMBIIIUIEHHOTO TpuMeHeHus: oT Boston Dynamics 10 ctapranos. Kelcel uconp30BaHus B
soructuke, meaumnuae, BITJIIA

Poccuiickoe ROS cooémecTBo
Amnanu3 poccuiickux nmpoektoB Ha ROS (Coeppobotuke, Cognitive Pilot). UTHCTpyMeHTHI JIoKamu3auu
JIOKYMEHTAIUU

Pado4ee npocrpancreo Catkin
CrpyxkTrypa catkin_ws, coopka nmakeroB (catkin_make),3aBucumoctu. IlpakTuka: co3ganue mepBoro maxkera

Kommynukanuu Topic. Hanucanue npocroro Publisher u Subscriber
Mopensb publish-subscribe. Pazpabotka y3m0B Ha Python/C++. [Ipumep: nepenaya 1aHHBIX ¢ JATYUKOB

IIpoaBuHyTHIE CIOCOOBI KOMMYHHMKAaLUK: Service, Action
Cunxponsble (Service)u acuHXxpoHHbIE (Action) B3auMozeicTBus. Kelic: ympaBiaeHue MaHUITYJISITOPOM

IIpeoOpa3oBanue koopauHat B podore TF2
HepeBo nmpeodpazoBanuit TF2. Pabota ¢ ¢pperimamu (map, odom, base link). [Ipumep: ceHcopHas HHTErpanus

Co3nanne Mogenu podoTa VIl BU3yaau3auuu u cumyasauun B Gazebo
URDF-omnucanne po6ota. JloGaBnenue komnusuii, uHepiun. Busyanuzauus B RVIZ

Cumyasinusi cencopoB B Gazebo
MonenupoBanue nuaapos, kamep, IMU. Hactpoiika minarunoB. [Ipumep: tectupoBanue SLAM B cumynsauuu

CopeBHOBaHME N0 MOMCKY BbIX0a U3 JTa0UPUHTA
[TpakTrueckoe MprUMEHEHNE HAaBUTallMOHHOTO cTeka (move base, AMCL). Kputepuu o1eHKH: CKOPOCTb,
TOYHOCTh

OnHoOBpeMeHHOe MOCTPOEeHHEe KAPTHI U JIOKAJIM3AIUA podoTa
Anroputmsl octpoenus kapt (2D/3D). MHrerpanus ¢ iuaapamMu 1 KaMepamu

HaBuranus u njiaHupoBaHue NyTH podoTa
I'mobansubie (A*, Dijkstra) u nokansabie (DWA) uranuposmuku. Hactpoiika costmaps

MaHunyasaTop u 3axBaT 00beKTOB ¢ nporpammoii Movelt
Kongurypanus manunynsropa (SRDF). IlnanupoBanue tpaekropuil, 3aXBaT 00bEKTOB

MamunHoe 3penne B podororexnuke. Visual SLAM
Pa6ota ¢ kamepamu (RGB-D, stereo). Kannbposka, loop-closure

IToBenenue poGOTOB: MAaLIMHA COCTOSIHMA U ePeBbsl NOBeICHUS
Ju3aiin cnoxxHoro noseaeHus. [lpumep: narpyaupoBaHue MOMEIEHUS

CopeBHoBaHus po60OTOB
Pa36op 3amau MUpOBBIX YeMIHOHATOB. CTpaTeruy KOMaHIHOW paboThI



6. MeToauueckue YKazanus AJId oﬁyqamumxcn 10 OCBOCHHIO JUCIUITJIMHBI

OcBoeHme TUCIUTUTMHBI TPEOYET CUCTEMAaTHYECKOTO H3YUYEeHHUs BCEX TEM B TOU TOCIIEIOBATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcHOBHBIMU BUAaMH y4€OHOU pabOThI ABJISIOTCS ay IUTOpHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUs 00YYarOLIMXCS 10 OCBAUBAEMOM JTUCIMIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTUPOB IS
nocjenyomnero 0oee riryboKkoro 0CBOEHHsI IpOrpaMMHOT0 MaTepraa B X0/1€ CaMOCTOSITEIbHON pabOThI.
OOyuaromieMycst BAXKHO IOMHUTb, YTO KOHTaKTHas paboTa ¢ mpernoaBaTeneM 3(hp(HEeKTHBHO TOMOTaeT eMy
OBJIa/IETh IPOrPaMMHBIM MaTepUaioM Oiarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAEPIKaHUIO
BHUMAaHMS WHTOHAIIMOHHBIMH MOy ISIIIUSIMH T'0JI0Ca, A TAKXKE MOAKIIOUCHUEM ayH0-BU3yaIbHOTO
MeXaHU3Ma BOCHPUATHUS HH(DOPMAIIHH.

CamocrosiTenbHasi paboTa mpeciieyeT CIeayIONIUe IeJIH:

— 3aKpEeIUICHNE W COBEPIICHCTBOBAHUE TEOPETHUECKUX 3HAHMIA, TIOTYYEHHBIX Ha JICKIIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HABBIKOB MIOATOTOBKY TEKCTOBOW COCTABIIAIONICH HHPOPMAIINK YI4eOHOTO U HAYYIHOTO
Ha3HAYEHUS JUIsl pa3sMEILLCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHNE HABBIKOB ITOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B ceTu MHTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IPOTPAMMHOI0 MaTepHaa.

OOyuaromiemycst HeOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENLHON pabOThl KOHTPOIUPYIOTCS
IPEeroiaBaTesIeM BO BPEeMsI IPOBEICHHSI MEPOIPUSATHI TEKYIIET0 KOHTPOJIS M YUUTHIBAIOTCS MPU
IIPOMEKYTOYHON aTTECTALUN.

Ooyuatonmmcest ¢ OB3 1 HHBaNIHMI0B MPEIOCTABIAETCS BO3MOXKHOCTh BBIOOpa (popM npoBeieHus
MEPOTPUSATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (JOpMaM, IPETyCMOTPEHHBIM pabodelt porpaMMoit
mucuUIUIMHEL [IpexycmarprBaeTcs BOSMOKHOCTD YBEITMUEHUS B Ipejienax | akaJeMHuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHNE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTaTOB O0YUEHHS MHBAJIUAOB U JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE NPEeIyCMaTPUBAET MpeA0oCTaBIeHUE HHPOpMaLuK B (popMax, afanTHPOBAHHBIX K
OrPaHUYEHUSM HX 3/10pPOBbS U BOCTIPUATHS HHPOPMALIUH.

[Tpu npoBeieHNH TEKYIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHbIE CPEICTBA, 00eCIeUnBaloLIe epeaayy
uHpOpMaLnH, OT 00ydaroLIerocs K Mperno aBaTesio, ¢ yueToM INCUX0()U3NOIOTHIECKUX OCOOCHHOCTEH
3I0POBBSI 00YYAIOIIINXCS.

7. IlepedyeHb y4eOHO-MeTOAMYECKOT0 00ecreYeH s AJIsl CAMOCTOATEIbHOM PadoThI
00y4yaroIMXxcs Mo AUCHUIINHE

[Ipu camocTosaTenbHON paboTe 00YJAOIIMMCS CIIeAyEeT UCIIOJIb30BaTh:

— KOHCIIEKTHI JICKIIHIA,

— IUTEepaTypy U3 MEePEYHs] OCHOBHOU U JOTIOJTHUTEIHHOM YUeOHON TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOEHUS AUCHIUILINHBI (MOTYJIs);

— TEKCT JEKUUN Ha 3JI€KTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMALIMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTu "MHTepHeT", He0OXOAUMBIE NIl OCBOCHUS
JUCHUIIIINHBI,

— JIMIIEH3UOHHOE U CBOOOHO pacipocTpaHsieMoe MPOrpaMMHOE 00eCTICUeHHE U3 TIEPEeUHs
WH(OPMAIMOHHBIX TEXHOJIOTHH, UCITOJIb3YEMbIX TIPH OCYIIECTBIIEHUH 00pa30BaTeIHHOIO TpoIecca 1Mo
JAUCIHUIIIINHE,

— MCTOANYCCKUC YKa3zaHud JIA o6yqa10nmxcs[ II0 OCBOCHUIKO TUCHUIIJIMHBI.



8. IlepevyeHb OCHOBHOM M JONOJHUTEILHOH Yy4eOHOI JJUTEPATyPbI
OcHoBHas:

1. l'op6avenko, B. 1. Mammnanoe oby4enue: HactpanBaeM [10, roroBuM nanublie, ananuzupyem / B. U.
I'op6auenko, K. E. CaBenkoB, M. A. MamaxoB. — MockBa, Anmartsl : Aii [Tu Ap Menua, EDP Hub (Maumnu
Xab), 2024. — 248 c. — ISBN 978-5-4497-2314-7. — Tekct : anekTpoHHsbIi // [ludpoBoit 06pa3zoBaTeIbHBIHN
pecype IPR SMART : [caiit]. https://www.iprbookshop.ru/133452.html

2. Adonun, B. JI. UnremiekryanbHble poOOTOTEXHUUECKHUE CUCTEMBI : yueOHoe nocodue / B. JI. Aponun, B.
A. MakymikuH. — 4-¢ u3a1. — Mocksa : UatepHet-YHuBepcutet Mudopmarmonnsix TexHomorui
(MHTYUT), Aii [Iu Ap Meaua, 2024. — 221 c¢. — ISBN 978-5-4497-3302-3. — TekcT : 37E€KTPOHHBIH //
udposoii oopazoBarenbhbiii pecypc IPR SMART : [caiiT]. https://www.iprbookshop.ru/142270.html

JlonmoJiHUTEIBHAS

1. Hlakupbsanos, D. /1. Komneioreprnoe 3penue Ha Python. Ilepseie maru / 3. JI. IllakuppsiHoB. — MockBa :
JlaGopatopus 3nanmii, 2021. — 161 c¢. — ISBN 978-5-00101-944-2. — Texkcr : snexTponHsblii // Lludpposoit
obpazoBarenbHbIil pecypc IPR SMART : [caiiT]. https://www.iprbookshop.ru/103032.html

2. [IporpamMHOe oOecrieueHre MEXaTPOHHBIX U pOOOTOTEXHUUYECKUX CHCTEM : yueOHoe nocodue / A. U.
N3romos, E. b. Jlaspentses, C. U. Ilonos, 3. B. Mapuenko. — PoctoB-Ha-/[oHy : JIoHCKOH rocyaapCTBEHHBIN
TeXHU4YecKuil yunusepeutet, 2023. — 64 ¢. — ISBN 978-5-7890-2098-2. — TekcT : 31eKTpOHHBIH //
[Mudposoii o6pazoBatensHbIil pecypc IPR SMART : [caiit]. https://www.iprbookshop.ru/130456



9. [lepeuens pecypcoB ceTu UHTEepHET, HEOOXOAMMBIX /1JIs1 OCBOEHUS TUCHUTITHHBI

HpI/I OCBOCHHUHU OUCIHUIIIMHBI UCITOJIB30BAHHUC PECYPCOB CCTU HHTepHeT HC IIPpCAYCMOTPCHO.

10. Ilepeyenb HHPOPMAITMOHHBIX TEXHOJIOTHH, HCIOJIb3YEeMbIX IPH OCYLIECTBJICHUH
00pa30BaTeJbHOI0 NMPOLECcCa M0 AUCHUILINHE

Oo6pazoBatenbHbIH Mporiece o nuciuiuiae Tpek "PodoToTexnnka u 6ecnuiioTunie cuctembl (Robot
Operating System)'' nipeamnonaraet UCIOIb30BAHUE CIACAYIONMIETO MPOTPAMMHOTO 00ECTICYCHUS 1
MH(OPMALIMOHHBIX CITPABOYHBIX CHCTEM:
st popMupoBaHus U pa3BUTHS MPO(HECCHOHATBLHBIX HaBBIKOB 00YYaIOIINXCs, B Y4eOHOM TpoIriecce
UCIIONIB3YIOTCS:

- IPE3EHTAI[MOHHBIE MaTepHabl (CIaN bl [0 TEMaM 3aHATUH);

- IOCTYII B pexuMe on-line B DnekTpoHHyIo 6ubinoreunyto cucremy (3bC);

- TECTUPOBAHHUE;

- JOCTYTI B 3JICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHON Cpely YHUBEPCUTETA;

- lnTepHeT-cepBUCHI U 3TIEKTPOHHBIE PeCypChI (TIOMCKOBBIE CUCTEMBI, AJIEKTPOHHAS 110YTa,
npodeCCHOHATBHBIE TEMAaTHYECKUE YaThl U ()OPYMBI, CUCTEMBI ayTHO U BHJICO KOH(PEPEHIINA, OHIAlH
SHIUKIIONEANH | T.1.).

HpI/I OCBOCHHMU MaTCpHraia U BbIITIOJITHCHHUA SaZ[aHI/Iﬁ Mo JUCHUIITIMHE PEKOMCHAYCTCA UCIIOJIB30BAHUC
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuneTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHOMN paOOThI U MIPOBE/ICHUU 3aHATUI B pEeXKUME OHJIAH MOTYT
MCIOJIb30BAThCA:

cucteMa BuIeoKoH(pepeHIIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moaaepKuBaeT BO3MOKHOCTb UCIIOJIb30BaHUS
TEKCTOBBIX MaT€PHAJIOB U MPE3EHTALNH, ayIUO0- U BUJICOKOHTEHT, a TaK K€ TECThI, IPOBEPsEMbIE 3a/1aHus,
3aJJaHuA JJ11 COBMECTHOI paboThl.

cucrema tectupoBanus Indigo (https://indigotech.ru/).

11. Onncanue MaTepruaJIbHO-TEXHUYECKOI 0a3bl, HE00X0AUMOI /ISl OCYIIEeCTBJICHUS
00pa30BaTeJILHOI0 NpoLecca Mo AMCUUIJINHEe

Z[J'ISI JICKOUOHHBIX U IMMPAKTHYCCKUX 3aHATUH HCO6XO,I[I/IM KOMHBIOTepHBIﬁ KJjacc, OCHaHIeHHLIﬁ
HpC3CHTaHHOHHOﬁ TEXHHKOMH C COOTBCTCTBYIOIIUM IIPpOrpaMMHbBIM obecneyeHneM

Jl1st caMOCTOSTENbHON pabOThI CTYAEHTOB HEO0X0AUMA
- ayAUTOPHUS, OCHALLEHHAs] KOMIIBIOTEPHOM TEXHUKOM ¢ BO3MO>KHOCTBIO IOJKIIIOUEHUS K ceTH VIHTEpHET, C
00€CTIeYeHHBIM JIOCTYIIOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCHUTETA,
- nomenenus Hayunoit oubnuorexu [ITHUY.

[Tomemenust nayunoi 6ubmuorexku [ITHUY mist oGecriedenust caMoCcToSITeIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-Oubnuorpaguueckuii otaen, kopm.l, aya. 142. OGopynoBaH 3 nepcoHalbHbIMU KOMIIBIOTEPA C
JOCTYIIOM K JIOKQJIBHOM U I100aJIbHOM KOMITBIOTEPHBIM CETSIM.

2. UnTanpHbIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopil. 2, aya. 418. O6opyaoBaH 7 nmepcoHaTbHBIMH
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

3. YuranbHbIH 3a1 €CTECTBEHHOM auTeparypsl, kopim.6, aya. 107a. O6opyaoBaH 5 nepcoHanbHbIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00ANbHOM KOMIIBIOTEPHBIM CETSM.

4. OTnen nHOCTpaHHOU IUTEPaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYTIOM K JIOKQJIbHOM U T7100aIbHON KOMIIBIOTEPHBIM CETSIM.

5. bubnmoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHambHBIMU
KOMIIBIOTEpPAMH C JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

6. YurtanbHbli 3a1 reorpaduueckoro ¢axynbrera, kopn.8, aya. 419. O6opynosan 6 nepcoHaIbHbIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKAJbHOM U INI00AIbHOM KOMIIBIOTEPHBIM CETSM.



Bce koMmbloTephl, yCTaHOBIIEHHBIE B TIOMEIIECHUAX HAYYHONH OMOIMOTEKH, OCHAIIEHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmonnas cuctema ALT Linux;

Oducusliii maker Libreoffice.

CrpaBouno-npaBoBas cucrteMa «Koncynsrantlinrocy



DOoHIbI OLIEHOYHBIX CPEACTB AJIfl ATTECTAUMHU MO JUCUHUILIHHE
Tpek "PodoToTexHuka u 0ecnuiioTubie cucremsl (Robot Operating System)"

Ilnannpyembie pe3yabTaThbl 00y4eHHUs 0 TUCHUILIHHE 11 GOPMUPOBAHUS KOMIIETECHIIUM.
NHaukaTopbl 1 KPpUTEPUHU UX OLEHHBAHUSA

IIK.5

Cnoco0eH pa3padaTbIBaTh TPe0OBAHHUS M MPOEKTHPOBATh MPOrpaMMHoOe o0ecrieueHne

Komnerenuus IInanupyemble pe3y/bTaThl Kpurepun onieHuBaHus pe3yIbTaTOB
(MHAUKATOP) o0y4eHust o0y4eHust

IIK.5.2 CnocoOHOCTh cO3/1aBaTh U HeynoBjieTBOpUTEIBLHO
Pa3pabarbiBaer, MOJICPHU3UPOBATh IIPOrpaMMHYI0 | He BBIOIHEHBI YCIIOBHUS Ha
U3MEHAET apXUTEeKTypy | apxutektypy ROS-cucrem ans "y 10BJIETBOPUTENHHO"
KOMIIBIOTEPHOTO ABTOHOMHBIX po60TOB 1 BITJTA Y10BI1€TBOPUTETHHO
MIPOTrpaMMHOT0 He BoimosnHeHs! yciioBus Ha "Xopoio".
obOecrneucHuUs;

MPOEKTUPYET CTPYKTYPhI
JaHHBIX, 0a3nl JaHHBbIX,
AT OPUTMBI,
[IpOrpaMMHBIE
uHTepherchl

CtyneHT nomyckaer 00JbIIOe KOJIUYECTBO
ommrOO0K, KOTOPOE MOXKET UCTIPABUTh
CaMOCTOSITENILHO UJTU C ITIOMOIIBIO
npenoaaBaTens

Xopomo
He BrInonHeHs! ycinoBus Ha "0TJIMYHO".
CryneHT gomyckaeT He0ObII0e KOIUIECTBO
omK0O0K, KOTOPBIE MOXKET HCTIPABUTh
CaMOCTOSITENILHO

OT1anuHo
CTyaeHT caMoCTOATENbHO IPOEKTUPYET
cTpykTypy ROS-nakeToB, onTuMHu3upyer
MPOMU3BOAUTEIBHOCTD Y3JI0B




OueHovHbIE CpPeICTBA TEKYLIEr0 KOHTPOJISI M IPOMEKYTOYHOMH aTTecTaluu
Cxema noctaBku ;. ba3zoBas

Buja MeponpusiTusi NpoMe:KyTOYHOI aTTecTAlMU : DK3aMeH

Crnoco0 npoBeeHusi MEPONPUSITHS MPOMEKYTOUHOM aTTecTanuu : OleHKa N0 JUCIHUILTMHE B paMKax
HpOMC)KYTO‘-IHOI‘/JI arrecralgun OHpCHQHHGTCﬂ Ha OCHOBC 6aHHOB, Ha6paHHBIX 06y‘-IaIOIJ_[I/IMC$I Ha KOHTpOJIBHBIX
MEpOTPHUATHSAX, TPOBOJIUMBIX B TEUEHUE YUEOHOTO MEPHOAA.

MakcuMajibHoOe KoJau4ecTBo 0aL10B : 100

KOHBepTaHI/IH 0aJ1710B B OTMETKH

«oTInyHo» - ot 81 1o 100

«xopomo» - ot 61 o 80

«YAOBJICTBOPUTEJBHO» - 0T 50 110 60
«HEY0BJEeTBOPUTEILHO» / «He3auTeHo» MeHee 50 Oamna

Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKaTOp) TeKYyLIero KOHTPOJIA pe3yJbTaTOB 00y4eHHs
IIK.5.2 [TpoxBuHYTHIE CTIOCOOBI Pa3BepThiBaHMe 1 aganTanus
Pa3pabartrsiBaet, u3MEHSIET KOMMYHHKAIUH: Service, ROS-cuctemsbl /151 aBBTOHOMHBIX pOOOTOB
aApPXUTEKTYPY KOMIIBIOTEPHOTO Action u BITJIA
MIPOrpaMMHOTO 00€CTICUCHNS, 3amumaeMoe KOHTPOJIbHOE

IPOCKTHPYET CTPYKTYPbI JaHHBIX, | MeponpHsATHE
0a3bl JaHHBIX, AITOPUTMBI,

MporpaMMHBIE HHTEp(EHCHI

IIK.5.2 OnHoBpeMEHHOE [IpakTyeckoe npuMeHeHHE
Pa3pabatbiBaet, u3MEHSIET MIOCTPOEHUE KAPThI U HAaBUTALlMOHHOTO CTEKa
apXUTEKTYPY KOMIIBIOTEPHOTO JIOKaJIM3aIus poboTta

IIpOrpaMMHOI0 OGGCHG‘IQHI/I}I; 3amumaemMmoe KOHTPOJIbHOE

IPOEKTUPYET CTPYKTYPBI IAHHBIX, | MeponpHsiTHe
0a3bl IaHHBIX, AJITOPUTMBI,

MpOTrpaMMHBIE UHTEP(PEHChI

IIK.5.2 CopeBHOBaHusi poOOTOB Crpareruun KoMaHaHON pabOTHI
Pa3paOaTbiBaeT, n3MeHsET Hrorosoe KOHTpPO/IBLHOE
apXUTEKTYpy KOMIBIOTEPHOIO MeponpusiTue

MPOrPaMMHOTO 00ECIICUCHUS;
MPOEKTUPYET CTPYKTYPhI TaHHBIX,
0a3bl JaHHBIX, ATOPUTMBIL,
IIporpaMMHBIC HHTEP(EHCHI

Crnenudukanuss MeponpuATHI TEKylIero KOHTPOJIA

IIpoaBuHyTHIE CIIOCOOBI KOMMYHUKAUUM: Service, Action

IIpoaomKUTENPHOCTD IPOBEAECHUS MEPONIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus mpoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTectauuu: 30
[IpoxoaHoii 6amn: 15

IToxa3zaTenu oeHUBAHUA banasl

Kelic: ynpaBineHue MaHUIYJISITOPOM 30




O)IHOBpeMeHHOE MOCTPOCHUE KapPThI U JIOKAJIN3AlUs poﬁoTa

ITpoaomKUTENEHOCTD IPOBEAEHUS MEPONIPUATHS IPOMEXKYTOUHOM arTecTanuu: 1 yaca
VYcnoBus npoBeIeHUS MEPONIPUATHUSA: B YAChI CAMOCTOATEIbHON PadoThI
MaxkcumanbHbIH 0ai, BEICTAaBIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanuu: 30
[Tpoxoanoii 6amn: 15

IToxa3aTe/in olleHUBaHHUS Baaasl

CamocrosTenpHas padora "[IpuMeHeHne HABUTAITMOHHOTO CTeKa" 30

CopeBHOBaHUA PO0OTOB

[Ipon0mKUTETBEHOCTE TPOBENCHNS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus TpoBEAEHUSI MEPOIIPUSITHUS: B YAChI CAMOCTOSAITEILHOM padoThI
MakcumanbHbIi 0asul, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTecTanun: 40
[Tpoxoanoii 6amt: 20

IToxa3zaTeu oneHUBaHUSA Banabl

Komanansiit npoekt "CopeBHoBaHusI poOOTOB" 40




