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AHHOTAIMA

JucuumiuHa «VHepuuanbHO-CIIyTHUKOBBIE HABUTALMOHHBIE KOMILIEKCHI» BXOJUT B
00pa3oBaTeNbHYI0 MPOTpaMMy BBICHIETO OOpa30BaHUS — NPOTrPaMMy MAruTpaTrypsl IO
HaNpaBJICHUI0 MOAroToBKH/ cnenuanbHOCTH 24.04.02 «CucTembl ynpaBieHHs IBMKEHHEM M
HaBuranus» HampaieHHOCTH «IIpubopsl M cuCTeMbl OpHUEHTALMM, CTAOMIM3aUuu U
HaBurauu». Jlucuurumnaa peanusyercs kapeapoit «Nel3».

JucuuniuuHa HaleneHa Ha GOpMHpPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMIIETEHIINH] |

[IK-1 «CrnocoOeH ¢opmMupoBaTh HOBBIE HaINpaBlIEHUs HAYYHbBIX HCCIECIOBAaHUN U
OTIBITHO- KOHCTPYKTOPCKUX Pa3zpaboTOK»

CopepxaHue TUCIUILIMHBI 0XBATHIBAET KPYI BOIIPOCOB, CBA3AHHBIX C TEOPETUUECKUMU U
MPAaKTUIECKUMHA METOAaMU ¥ aJNrOPUTMaMU HWHTETPAIliM HWHEPIUAIBHBIX M CIYTHHKOBBIX
HaBUTAIUH, SIBISIFOIINECS UH()OPMAIIMOHHOW OCHOBOM COBPEMEHHBIX CHCTEM aBTOMATHUECKOTO
yIOpaBieHUs JABM)KEHHEM [MOJBIKHBIX a’pOKOCMHUYECKHX 0OBekToB. PaccmarpuBarorcs
Ha3Ha4YeHHe, pellaeMble 3aJa4d W MPUHIMIIBI TOCTPOCHUS, a TAaKKe MPUBOAATCA alTOPUTMBbI
(GyHKIMOHMPOBaHUS OecIIaTPOPMEHHBIX MHEPIIMATBHBIX U3MEPUTENIBHBIX MOTyJIeH, TPUEMHOMN
annaparypbl CIYTHUKOBBIX HAaBUIallUOHHBIX cUCTeM. [IpHMBOIATCS MaTeMaTHuYeCKHEe MOJENIn
NOTPEUTHOCTEH HMHEPLMAIbHBIX MOAYJCH, MOCTPOEHHBIX Ha PA3JIMYHBIX TUIAX THUPOCKOIOB.
W3n0%eHbl COBPEMEHHOE COCTOSTHUE M HpoOJeMbl pa3pabOTKM OCHOBHBIX HHEPLMAIbHBIX
MOJlyJIeH, a TaKKe OIpe/eeHbl COBPEMEHHbIE TPeOOBaHMSA M COCTAB MHTETPALlUU CHCTEMBI
OpPHUEHTAIMH U HABUTALIMU AJIs1 COBPEMEHHBIX a9POKOCMUYECKUX OOBEKTOB Pa3IMUYHBIX KJIACCOB.

[IpenosaBanye AUCLHUIUIMHBL MPEAYCMaTpPUBAET cleayromue (GOopMbl OpraHu3aluu
yueOHOro Impolecca: JIEKIUH, MPAKTUYECKHE 3aHATHS, CaMOCTOsATENbHas paboTa CTyIEHTa,
KOHCYJIbTAI[H, SK3aMEH.

[IporpamMmoii AMCHMIIIIMHBL MPEIYCMOTPEHBI CIENYIOIUEe BHJIbI KOHTPOJSA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOUYHAs aTTecTalus B popme 3K3aMeHa.

OOwiast TpyAOEMKOCTh OCBOCHHS AMCLUIUIMHBI COCTaBJIAeT 5 3adeTHbIX enuHui, 180

YqacCoB.

SI3BIK O6y‘{eHI/I$I IO JUCHHUITIIMHE ((pYCCKHﬁ>).



1. IlepedeHb MIIAHUPYEMBIX Pe3y/JIbTATOB 00y4eHHS MO JUCLHMILINHE

1.1. Hesn npenogaBaHus IMCHUILIHHBI

Lenpt0 AMCUUIUIMHBL  SIBJISETCS TMOATOTOBKA K  MPO(ECCHOHAIBHOW —JAEATEIbHOCTH
MarucTpoB B 00JacTH HAYKOEMKHX OTpacied TEXHUKH W TEXHOJOTHH, OXBATHIBAIOIINE
npoOsieMbl MHTEIPUPOBAHMSA  B3aWMOJCHCTBYIOIIMX H3MEPHUTEIBHBIX, HH(POPMAITMOHHBIX,
BBIYMCIIUTENBHBIX, YIPABISAIOIMUX U DHEPreTUYECKUX CUCTEM, IMOCTPOCHHBIX HA DJIEMEHTax U
y371aX  BBICOKOTOYHOM  MEXaHUKHM, HAHO- M  MHKPOMEXaHUKM C  JIEKTPOHHBIMH,
ANIEKTPOTEXHUYECKMMHU, ONTUYECKUMU U KOMIIBIOTEPHBIMU KOMIIOHEHTAMHU, U 00eCcIieurBaoIen
MIPOEKTUPOBAHUE W IPOU3BOJACTBO KAYECTBEHHO HOBBIX ONTUMAJbHBIX, AJalTUBHBIX U
MHTEJUIEKTYAJIbHBIX CUCTEM M KOMIUIEKCOB YIPABJICHUS ABM)KCHUEM, HABUTALIMM, OPUECHTALUH B
LEJIOM M UX MOJICUCTEM Ui HOJBWKHBIX OOBEKTOB pa3M4YHOTIO Ha3HaueHus. lmeer cBoero
Lenbl0 NpUOOpeTeHHe 3HAaHUM M HABBIKOB, HEOOXOAMMBIX JUISI TPOBEIEHUS HayYHbBIX
UCCIIEIOBAaHUI W CO3JaHMsI MHTETPUPOBAHHBIX cucTeM opueHTauuu u HaBurauumu (MCOH),
MIOCTPOCHHBIX Ha OCHOBE OecKapJaHHBIX MHEPLUUAIbHBIX U3MepUTeNbHbIX Moayiel (BUUM) u
npuemHoii ammaparypsl GPS/TJIOHACC. NCOH npenHa3zHadeHbI A1l CHCTEM YIPaBICHHUS Kak
00BEKTOB, JBIKYIIMUXCA BOJIM3U MOBEPXHOCTH 3€MJIM, TaK W Ui OpPOUTAIBHBIX KOCMHYECKHX
anmnaparos.

O6bekTamMu MpoQecCUOHANBHON JESITeNTbHOCTH BBITYCKHUKOB SIBJISIOTCS: YIPaBJISIOLINE,
MAJIOTA)KHO-HABUTALIMOHHBIE M AJIEKTPOIHEPIe€TUUECKNE KOMIUIEKCHI JIETATEIbHBIX allaparos;
npuOOpsl M CUCTEMBl OpHUEHTAIMM, CTAaOWIM3allMM W HaBUTALMU; CHCTEMbI YIpPaBICHUS
JIETaTEeIbHBIMHU aIlllapaTaMu

1.2 JlucturuinHa BXOAWT B COCTaB 4YacTH, (HOpMHUPYEeMOH yJaCTHHKaMH OO0pa30BaTEIbHBIX
OTHOIIIEHU, 00pa30BaTeLHON TPOrpamMMBbl BeIciiero oopazoBanus (manee — OIT BO).

1.3.1lepeyeHnb NJIaHUPYEMBbIX Pe3yJIbTATOB 00y4eHUsl N0 AMCLHMIIJINHE, COOTHECEHHBIX €
IUIAHMPYEeMbIMH Pe3yJIbTATAMHM 0CBOEHHUSI 00pa30BaTeIbHON MPOrpaMMbl

B pesynabpTaTe mM3ydeHUs AUCIUIUIMHBI OOy4arOMMICS JOJDKEH 001anaTh CIeAYOIMUMHA
KOMIETSHIIUSAMU WIIM UX YacTAMH. KoMIEeTEeHIIMY 1 MHAUKATOPHl UX JOCTHXKCHUSI PUBEICHBI B
Tabiuue 1.

Tabmuma 1 — [lepeyeHs KOMITETCHIIMI ¥ HHIUKATOPOB X JTOCTHKCHUS

Kareropus (rpynna) Koan Kona u HaumMeHoBaHME UHIMKATOPa
HaNMEHOBAaHUE
KOMIETEHIINU NOCTHIKEHHUS KOMIIETEHIINH
KOMIIETEHIINHT
[1K-1.3.1 3HaTh COBpEMEHHBIE TEHACHIIUH
pa3BUTHUS TPUOOPOB M CHCTEM OPUEHTAITUH,
[IK-1 Criocoben CTa0OMIM3allMy U HaBUTAllMH JIETAaTEIbHBIX
(1)OpMI/IpOBaTI> annapaTOB 1 TEXHUKHU B LICJTIOM
HOBBIE ITIK-1.Y.1 ymeTs Ha OCHOBE HOBBIX 3HAHUN
HaIIpaBJIECHUS OPMHPOBATH HOBLIE HAIIPABJIEHHUS HayUYHBIX
[Ipodeccruonansubie P (bopmrp . p Y1
Hay4YHBIX MCCJIEI0BaHUM U ONBITHO-KOHCTPYKTOPCKUX
KOMITIETESHITUHN .
HCCIEIOBAHNN U pa3paboTok
OIIBITHO- [1K-1.B.1 BnageTs COBpeMEHHBIMH METOJAMU
KOHCTPYKTOPCKHUX aHAJUTHUYECKOTO aHaI13a, MAaTEMaTHUECKOTO
pa3p360T0K 1 UIMUTAIMOHHOTO MOJICIUPOBAHUs,
MOCTAHOBKHU SKCIIEPUMEHTAIBHBIX
HCCIICIOBAHU M




2. MecTto nucuMiuiuHbl B cTpykrype OII

JucturuinHa Oa3upyercss Ha 3HAHUSX, paHee MPHOOPETEHHBIX CTYACHTAMHU INPU H3yYCHUH
CIIEYIOIUX TUCIUIUINH:

— Marematuka. MaTeMaTu4eCcKUil aHAJIN3,

— O@usmnka,

— MerTtonbl 1 cuctemMbl coopa 1 00pabOTKU JAHHBIX;

— Meroapl Teopuu GpuUIBTpAIMK B 337a4aX HABUTAIIUH U YIIPABICHHS;

— CoBpeMeHHas TeopHs ypaBJiIcHUS,

— CHIyTHUKOBbIE HABUT'AI[UOHHBIE CHCTEMBI.
3HaHMs, T[OJIyY€HHblE TpU U3YyYEHUH MaTepuala JaHHOW JMCLUMIUIMHBI, HMEIT Kak
CaMOCTOSITEJIbHOE ~ 3HAuY€HUWEe, TaK M  HCIOJIB3YIOTCS MpPH  MPOBEICHHUU Hay4yHO-
HCCIIeI0BaTENIbCKOM padoThin3 U moarotroBke BKP.

3. O0beM M TPY10eMKOCTh AUCIHUIINHBI TUCIUILIUHBI
Jlanubie 00 o011eM 00beMe TUCIHUIUIMHBI, TPYAO0EMKOCTH OT/IEIBHBIX BHIOB YueOHON pabOTHI MO

JWCIUITIINHE (M pacTpeeNIeHne 3TOi TPyI0EeMKOCTH TI0 CEMeCTpaM) MPeACTaBICHbI B TabnuIe 2

Tabmuma 2 — O0beM B TPYAOEMKOCTh JUCITHILTAHBI

Bun y4yeOHO# paboTh TpynoemkocTs 1o
Beero ceMecTpam
Ne 3

1 2 3
O01mas Tpya10eMKOCTb JUCHUILIIHUHBI, 5/ 180 5/ 180
3E/(4ac)

U3 Hux uacoe npakmuueckoi noo2omoeKu 17 17

Ayoumopmpie 3anamus, BCEro 4ac., 34 34
B mom uucne
nekmuu (JI), (dac) 17 17
[IpakTueckue/cemunapckue 3ausatus (113), 17 17
(dac)
naboparopubsie padoTsl (JIP), (dac)
KypcoBoi npoekT (pabota) (KII, KP), (dac)
Dk3ameH, (4ac) 54 54
Camocmoamenvuas paboma, Bcero (4ac) 92 92
Bua nmpomexyTo4yHOH aTrrecTanuu: OK3ameH OK3amMeH




4. Conep:kaHue TUCHUNIHHBI
4.1. PacnpenejieHHe TPYAO0EMKOCTH JHCHHMILIMHBI 10 pa3feaM U BHIAM 3aHATHI
Pa3genbl ¥ TEMbI JUCIUIIIIMHBL M UX TPYAOEMKOCTh ITPUBEAEHBI B TabIHLe 3.
Tabnuua 3 — Pa3gensl, TeMbl JUCHUILIMHBL U UX TPYAOEMKOCTb

Paznenbl, TeMBI JUCIUILIMHBI Jlexn 113 JIP KII CPC
" (gac) (uac) (uac) (uac)
Cemectp 3
Paznen 1.Teopus unepuumaibHbIX U 5 5 32

KOPPEKTUPYIOIINX CUCTEM

Tema 1.1.Haznauenue u TpeboBanus K
MHTErPUPOBAHHBIM CHCTEMaM
opueHTaluu 1 HaBuranuu. CTpykrypa
MTOCTPOCHHUSI CUCTEM.

Tema 1. 2 Anroputmsl
(GyHKIIMOHUPOBaHUS OecKapIaHHBIX
MHEPLUHAIBHBIX U3MEPUTEIbHBIX
MOIyJIei

Tema 1.3. MeToasl 1 aIrOPUTMBI
HaBUTAIIMOHHBIX OTIPE/ICIICHUN B
CITYTHHKOBBIX M PaTUOTEXHUUECKUX
Ha3eMHBIX HAaBUT'AIMOHHBIX CUCTEMAaX

Pasnen 2. MaremaTtnuyeckue MOIEIHN 8 8 32
OIINOOK M aJITOPUTMBI
KOMILJICKCUPOBAHHUS WHEPIUAIbHBIX H
KOPPEKTHPYIOIIUX CUCTEM

Tema 2.1. Moaenu norpemrHocTen
WHEPIUATBHBIX U3MEPUTEIbHBIX
MOJyJIEU

Tema 2.2. Moaenu norpeutHocTen
WHTETPUPOBAHHBIX CHCTEMBI
OPHEHTAIIMHM U HaBUTAILIUH.

Tema 2.3 Koppekiusi HHepUHaIbHBIX
CUCTEM OT JIOTUIEPOBCKOTO U3MEPUTEIS
CKOPOCTH WJIM Jlara

Tema 2.4 Anroput™msl
KOMIUIEKCHPOBaHHs B paMKax ci1abo u
JKECTKO CBSI3aHHBIX CUCTEM




Pasznen 3.AHanu3 TOYHOCTH
KOMIIJIICKCHBIX CUCTCM

Tema 3.1. AHanu3 TOYHOCTH
WHTETPUPOBAHHBIX CUCTEM OPUEHTALIUN
Y HaBUTallMM a BHIPAOOTKE
HABHUTAITUOHHBIX U THHAMHUYECKUX
MapaMeTPOB JIBIKEHUS TI0IBUKHBIX
00BEKTOB Ha JIA3EPHBIX TUPOCKOTIAX U
BOJIOKOHHO-OTITUYECKUX TUPOCKOTIAX

Tema 3.2. UnTerpupoBanHas cucrema
OpUEHTAIH U HaBUTALIMK Ha
MUKpPOMEXaHUYECKHX TMPOCKOTIaX U
aKcelepoMeTpax, aHalIu3 TOYHOCTH U
00JacTb MPUMEHEHUS

28

Uroro B cemectpe: 17 17 92

HUroro:

17 17 0 0 92

4.2.  Copep:kaHue pa3aejioB U TeM JEKIHOHHBIX 3aHATHI
ConeprkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHITHH MTPUBEACHO B Ta0OIHIE 4.

Tabmuna 4 - CoxepxaHue pa3JieioB U TeM JIEKIIMOHHBIX 3aHATUI

Howmep N
HazBanue u conepkanue pa3fesoB U T€M JIEKIIMOHHBIX 3aHATUN
paznena
1 Pasznen 1.Teopusi ”HEPUUAJBbHBIX U KOPPEKTHPYIOIIHUX CHCTEM

Tewma 1.1. Ha3znauenue u TpeOOBaHMS K HHTEIPUPOBAHHBIM CHCTEMaM
opueHTaluu U HaBuranuu. CTpyKTypa HOCTPOCHHS CUCTEM.

CoBpemeHHOE COCTOsTHUE (aHATN3 OTEYECTBEHHBIX U 3apyOekKHBIX CHCTEM)
U TepCIeKTHBa pa3BUTHA. PexXuMbl pabOThI, alrOpuTMbl U MOJEIHU
MOTPEIIHOCTEN

Tema 1.2. Anroputmsl QyHKIIMOHUPOBAHUS OeCKapAaHHBIX
UHEPLUATIBHBIX U3MEPUTEIHHBIX MOIYIIEH

AxcenepoMeTpbl UM JATYUKH YIJIOBOW CKOPOCTH, UX THIIBL, (PU3UUECKUE
HPUHIUIBI, HA KOTOPBIX OHU paboTaroT. AJTOPUTMBI 337a4ll UHTETpaluu
nmanHeix  BUMM  uw CHC. U3mepenus, pacueTHas  MOJEIb,
KOBapHalMOHHBIN U olleHOuHbIH KaHaimbl DK, ¢popmupoBanue oOpaTHBIX
cBaA3ed. MoaenupoBaHUe HENPEPBIBHBIX U JIUCKPETHBIX aJIrOPUTMOB
NCOH ¢ BHHMM Ha 5a3epHBIX, BOJIOKOHHO-ONITHYECKUX WU
MHKpOMeXaHH4IecKnX rupockomnax B nakere MATLAB (Simulink).

Tema 1.1. Metoasl 1 AJITOPUTMbI HABUT'AITMOHHBIX onpeneneHI/Iﬁ B
CIIYTHUKOBBIXH PAAUOTCXHUYCCKUX HA3CMHBIX HABUTANUOHHBIX CUCTEMAX

[IpuHIMOBI AEWCTBUS CIYTHUKOBBIX M PAAMOTEXHUYECKHX HA3EMHBIX
HaBUTAIIMOHHBIX cUCTeM. DopMaT CHTHAIOB B CIHYTHUKOBBIX CHCTEMax
HaBuraiuu. [IpuBeneHne u3mMepeHnii K eIMHOMY 0a3ucy u GopMUpOBaHKE
MaTeMaTHYeCKUX MOJIENeH OIHnOOK.




Pa3znen 2. MaTteMaTHYeCKHE MOIaC/JIU OIIHOOK U AJITr'OPUTMBbI
KOMINUVICKCUPOBAHUS HHEPHHAIBHBIX U KOPPECKTUPYHOIIUX CUCTEM

Tema 1.1. Monenu norpemHocTe HHEpUHUAIbHBIX HHEPLUAIBHBIX
HU3MEPUTENBHBIX MOAYIIEH.

Mogenu omubOK aKCeIepOMETPOB M JATYUKOB YIIIOBOW CKOPOCTH
pa3JIMYHBIX THUNOB. MeETOAbl M QJITOPUTMBI IOBBIMICHUS TOYHOCTH
VMHEPLUUAIbHBIX H3MepUTENbHBIX Moayieid. BUVM Ha no3unmoHHBIX
rupockornax. BUMM nHa natumkax yrjaioBod CKOPOCTH.

Tema 1.2. Monenu norpemHocTe! HUHTErpupPOBaHHBIX CUCTEMBI
OpHUEHTAIH U HABUTAIIUH

VYpaBHeHUs OmMHMOOK CHCTEM WHEpIHAIbHONH HaBuranuu. OCHOBHBIC
WHCTPYMEHTAJIbHbIE  OIIMOKH. YpaBHEHUS OIIMOOK  OINpeaereHUs
KOOpJUHAT. VYpaBHeHUs] OMMOOK OpHEHTAIlMH YyBCTBUTEIBHBIX
JJIEMEHTOB U OIpEJeNIeHHuEe 3aJaHHBbIX HaNpaBJIeHUH B IPOCTPAHCTBE.
Monenb rupocTaOuIM3upOBaHHON MIATGOPMBI C YYETOM COCTaBIISIOLINX
npeiida u ommbok akcenepomeTpoB. Moaens 6ecrmatdopmennoit MHC ¢
ydeToM omuook akcenepomerpoB u JJYC.

Tema 1.3. Koppekuust nHepuuaibHbIX CUCTEM OT JIOTUIEPOBCKOIO
MU3MEPUTEINS CKOPOCTH WIIN JIara

Hemndupoanne MHC ¢ ucnonszoBanneMm uHGOpPMAIMU O CKOPOCTH OT
JOTIIJIEPOBCKOTO U3MepUTENst ckopocTH. MccaenoBanue ycTOMYMBOCTH U
ypaBHEHUS OIIMOOK.

Tema 1.4. AATOPpUTMBI KOMIUIEKCUPOBAHUS B paMKax CJ1a00 M KECTKO
CBSI3aHHBIX CUCTEM

CxeMbl alroOpuTMOB, HCCIIEI0BaHME UX CBOMCTB. Peanuzanus airoputMoB
U UX MOJCIHUPOBAHUE IS a’poKocMuyeckux cucrteM. CoBpeMeHHOE
COCTOSIHME, OCHOBHBIE MPOOJIEMBI ¥ TTyTH WX PEIICHUS

Pa3nen 3. AHAJIN3 TOYHOCTH KOMIIJIEKCHBIX CHCTEM

Tema 1.1. AHanu3 TOUHOCTH UHTETPUPOBAHHBIX CUCTEM OPUEHTALIMHU U
HABHTAIllMU a BEIPAOOTKE HABUTAIIMOHHBIX M TUHAMUYECKUX TTapaMeTPOB
JBIKCHHUS TTOIBHKHBIX 0OBEKTOB Ha JIA3EPHBIX THPOCKOTIAX U BOJOKOHHO-
ONTHYECKUX THPOCKOTIaX

NCOH na ocnoBe BUHMM c wusMeputenbHbIM OJOKOM Ha Ja3epHBIX
rUpocKonax. AHalu3 pe3yJabTaTOB CTEHJOBBIX HCHBITAHUN, BIMSHUE
BHewHero MaruutHoro noJyisi. MCOH s opOutansubix KA. CtpykTypa
nocrtpoenus. MmutanmonHas Mojens pabotsl B makete MATLAB
(Simulink), ananu3 morpemrHocTei

Tema 3.2. I/IHTel"pI/IpOBaHHaﬂ CUCTEMA OpUCHTAIMU U HABUT'AIUHW Ha
MHUKPOMECXaHHUYCCKUX 'MPOCKOIIAX U aKCCICPOMETpPAX, aHAJIN3 TOYHOCTHU U
00J1acTh IMPUMCHCHMU.

MeTposoruueckue XapakTepUCTUKH MHUKPOMEXaHHYECKUX TMPOCKOIOB U
aKcenepoMeTpoB. Moyiau MHEPIHMAIbHBIX YyBCTBUTENBHBIX 3JIEMEHTOB.
OCoOGeHHOCTH MOCTPOEHUS AITOPUTMOB 00pPaOOTKH CUI'HAJIOB THPOCKOIIOB
U aKcelepoMeTpoB Npu (OPMHUPOBAHUU KypcoBepTukanu. CuuciieHue
KOOpJAMHAT. KommnekcupoBanue KOOpIUHATHOW HHPOpPMALUU C
JTAHHBIMH CITyTHHUKOBOW HABUT'aIIMOHHOM CUCTEMBI.




4.3.

IpakTHyeckue (ceMUHAPCKHE) 3aHATHUS
Tembl IpaKTUUECKUX 3aHATUH U UX TPYJIOEMKOCTb IIPUBEACHBI B TAOIUIIE .

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

Ne
No . DopMBbI TPAKTUYECKUX Tpynoemkoc pasiei
W TeMbl TpaKTUYECKHUX 3aHATUI AT 15, (1ac) a
JTACTIVTT
-JINHBI
Cemectp 3
1 CtpykTypa MocTpoeHUst CocraBieHue u aHajiu3 1 11
WHTETPUPOBAHHBIX CUCTEM CTPYKTYP
2 ANropuT™Mbl Pa3paboTtka anropurmoB 2 1.2
(YHKIIMOHUPOBAHUS (GyHKIIMOHUPOBAHUS
WHEPIHATEHBIX WHEPIHATBLHBIX
M3MEPHUTEIBHBIX MOTyJICH U3MEPUTEITbHBIX
MOJTyJIer
3 ANropUTMBI HABUTALIUOHHBIX AHanu3 alropuTMOB 2 1.3
onpeneneHu WHEPLUHUAIbHOMN
HaBUTAIUH
4 Mogenu morpemHocTei PazpaboTtka moneneit 2 2.1
WHEPIHATEHBIX MOTPEITHOCTEH
M3MEPHUTEIBHBIX MOTyJICH WHEPIHATHHBIX
U3MEPUTENbHBIX
MOJTyJIei
5 Moenu norpemHocTei AHanu3 norpemHocTen 2 2.2
WHTErPUPOBAHHBIX CUCTEMBI MHTETPUPOBAHHBIX
OpUEHTAIH U HaBUT AU CUCTEMbI OpPUEHTALINH U
HaBUTAIUH
6 Koppexkuust nHeprnaaIbHbIX Pa3zpaboTka anroputmMoB 2 2.3
CUCTEM OT JIOIIEPOBCKOTO KOPPEKLHMH U UX aHAIHU3
W3MEpUTEISI CKOPOCTHU WIIN
nara
7 ANTOPUTMBI AHanu3 cr1abo  )KEeCTKO 2 2.4
KOMILJIEKCUPOBAHUS B PaMKax CBSI3aHHBIX CHCTEM
c11a00 U KECTKO CBSI3aHHBIX
CUCTEM
8 AHann3 TOYHOCTH MoaenupoBanue ajis 2 3.1
WHTETPUPOBAHHBIX CUCTEM aHaJIM3a TOYHOCTH
OpUEHTAIIH U HAaBUTAllUU Ba UHTETPUPOBAHHBIX
BBIPa0OTKE HABUTALIMOHHBIX U CUCTEM OPHEHTAIlUU U
JTMHAMHYECKUX ITapaMeTPOB HaBUTAINH
JIBUKESHHUSI 11O ABMKHBIX
00BEKTOB
9 UccnenoBanue ommbok NmMurtanronnoe 2 3.2
MIOCTPOUTENS MOIETTUPOBaHUE
KYpPCOBEPTHKAIH Ha
MHUKPOMEXaHUYECKHIX
TUPOCKOTMAxX 1
aKcenepoMeTpax
Bcero: 17




4.4, JlaGopaTopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYAOEMKOCTb IPUBE/ICHBI B TabmHIIe 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTh

Ne
HanMmenoBanue 1abopaTopHbBIX paboT
/i

(dac)

Tpymoemkocts, | Ne pazziena

JUCHIUITIINH
bl

Y4eOHBIM MJIAaHOM HE IPETYCMOTPEHO

Bcero:

4.5. KypcoBoe npoexTupoBanue (padora)
VY4eOHBIM MJIaHOM HE IIPETYCMOTPEHO

4.6. CamocTrosiTebHast padoTa CTY/IEHTOB

Bunel camocTositensHON paboThI U €€ TPYA0EMKOCTh IPUBEIEHBI B TabuLe /.

Tabnua 7 - Bunel caMocTosTebHON pabOThI U €€ TPYIOEMKOCTh

Bun camocTosTenbHOM padoThI Bcero, uac Cemectp 3, yac
1 2 3

CamocTrosiTeJbHast padoTa, BCEro 92 92
n3ydeHne TeopeTHIeckoro Marepuaina uciuruael (TO) 60 60
kypcoBoe mpoektupoBanue (KII, KP)
pacuerHo-Tpaduaeckue 3amanus (PI'3)
BBITIONTHEHUE pedepara (P)
IMoaroroBka K Tekymemy KoHTpoiio (TK) 32 32
nmomarrHee 3amanue (/13)
KOHTpOIbHBIE paboTel 3ao4yankoB (KP3)

5. IlepedyeHb y4eOHO-METOAUYECKOT0 O0ecTIeYeHHS VISl CAMOCTOSITEIbHOM
PadoThI 00Y4AOIIUXCS M0 JUCHUIUIMHE (MOAYJII0);

y‘{e6HO'MeTOI[I/ILICCKI/Ie MaTepuaibl IJIA CaMOCTOSITEILHOMI pa6OTBI CTYACHTOB YKAa3aHBbI

ma. 7-11..




6.IlepeyeHb MeYaTHBIX U JJTEKTPOHHBIX Y4eOHBIX U3IAHUH

[lepedyenp nevaTHBIX U IEKTPOHHBIX y4eOHBIX U3IaHHUH MPHUBENICH B Ta0muIE 8.

Tabmuua 8— IlepeueHb MEYaTHBIX U JIEKTPOHHBIX YICOHBIX M3IaHUH

HIudp bubnmorpaduyeckas ccouika / URL ampec Koanuectso
9K3EMIUIAPOB B
onbimmoreke
629.7.05 Annpees, B. JI. Teopust nHepruaabHOi 4
A65 HaBuranuu. Koppexkrupyemsole cuctemsl / B.

J.Annapees. - M. : Hayka, 1967. - 647 c.

621.396.9 O. H. Anyuun, I'. 1. Emenbsanes ; pex. B. T 3
A73 [TemexoHoB ;MIHTErpUpOBaHHBIE CHCTEMBI
OpHMEHTAINH U HABUTAIIMH JJIST MOPCKHX
MOABMKHBIX 00beKTOB / I'oc. Hay4y. ueHtp PO -
[MHUU "Dnexrponpudop". - 2-¢ u3., mepepad. u
nor. - CII6. : [6. u.], 2003. - 390 c.

629.7 MuxkpocucTeMbl OpUEHTALUU OECITUIOTHBIX 6
M 59 neTaTeNbHBIX anmapatos / P. B. Ananyes [u ap.]

pen. B. . Pacnonos. - M. : MammHocTpoeHue,

2011. - 184 c.:
629.7 B. B. Marsees, B. 5. Pacnonos. OcHOBBI 1
M 33 nocTpoeHust 6ecrmaTopMeHHBIX HHEPITUATbHBIX

HaBHUTAIlMOHHEIX CUCTEM: YYeOHOe nmocodue;
I'HI P® - THUU "Dnexrpompudop", 2009. -

278 c.
681.5 O. A. CrenranoB. OCHOBBI TEOPUH OIICHUBAHUS C 20
H 49 MPWIOKEHUSIMH K 3a7a9aM 00paboTKH

HAaBHUTalIMOHHOM MH(pOpMaIK. YdeOHoe
nocobue. Y. 2. BBenenue B Teoputo - CIIO. :
N3p-po I'HI P® - [THUU "Dnexkrponpudop",
2012. - 417 c.

/. TlepeyeHb 3JIEKTPOHHBIX 00Pa30BaTeJIbHBIX PeCYPCOB HH(OPMAIIHOHHO-

TejiekoMMyHUKauuonHoi cetu UHTEPHET
Ilepeuenbp 00pa3zoBaTENbHBIX PECYpcoB HMH(OPMAIIMOHHO-TENIEKOMMYHUKALIMOHHON CeTH
NHTEPHET, HeoOxoauMBbIX A7l OCBOSHUS AUCLUIUTHHBI IPUBE/ICH B TabmuIe 9.

Tabmuma 9 — Ilepeuenr pecypcoB HHGPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON  ceTH
HMHTEPHET, HeoOX0aUMBIX IJI1 OCBOCHHUS TUCIIAILINHEI
URL anpec HaumenoBanue

He npenycmotpeno
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8. IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOT Hil

8.1.1lepeyeHb MPOrpaMMHOI0 odecreYyeHu s
[lepedenp UCIONB3yEMOTO MPOrPaMMHOTO obecrieueHus npejacTasieH B Tadnuue 10.

Tabmuma 10 — Iepederp mporpaMMHOTO 00eCIIeUeHUS

Ne /it HaumenoBanue

1. MATLAB, MATHCAD

8.2.IlepeyeHb MH(POPMALMOHHO-CIIPABOYHBIX CHCTEM

[lepedenp uCTONB3yeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM IpezcTaBieH B Tabmume 11.
Tabmuma 11 — Ilepeyenb nHPOpPMAIMOHHO-CITPABOYHBIX CUCTEM

Ne n/m HanmenoBanue

He npenycmoTtpeno

9. MarepuanbHO-TeXHUYeCKasi 0a3a
CocraB MaTepuanbHO-TEXHUUECKOW 0a3bl pejacTaBieH B Tadnuie 12.

Ta6muma 12 — CoctaB MaTepuabHO-TEXHUUECKOU Oa3bl

Howme
Ne HaunmeHnoBaHue cOCTaBHOM 4aCTH MAaTepUATbHO-TEXHUYECKON p
ayIuTOPUHU
/1 0a3el
JlexiMOHHAS ayAUTOPUS 13-03a
MynbTuMeuitHas JIEKITMOHHAS ayIUTOPUS 13-04
JlucIuieiHbIi K1ace 13-038

10. OueHoYHBIEe cpeACcTBA /AJsl MPOBeAEeHUsI MPOMEKYTOUHOM aTTecTAluN
10.1.CocTaB (hoHIa OLIEHOYHBIX CPEICTB MPUBEIEH B Tabymie 13

Bua npomexyTouHoii arTecTanuu [IpumMmepHbIil TepedeHb OIEHOYHBIX
CpEJICTB
DK3aMeH Cnucok BOIIPOCOB K 3K3aMEHY;
Tectbl
DK3aMeHaIMOHHbIE OUJIETHI.

10.2.B xayecTBe KpHUTEpUEB OIEHKU YpPOBHSA CHOPMUPOBAHHOCTU (OCBOCHHUSA) KOMIETEHLIUN
00y4aroIuMuUCs MPUMEHSETCS S-OaibHasi MIKaJla OLEHKH CHOPMUPOBAHHOCTH KOMIICTCHITUH,
KoTopas npuBeacHa B Tabmuue 14. B Teuenne cemectpa mMoxer ucnonb3oBatbes 100-0amibpHas
[IKana MOIYTbHO-PEHTHHTOBOW CHUCTEMBI YHHBEPCHUTETA, NpPaBHJAa HCIOJIB30BaHUS KOTOPOA,
YCTaHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOpMaTUBHBIM akToM ['YAIL.
Tabnuma 14 —Kpurtepun onieHk ypoBHS ¢(HOPMUPOBAHHOCTH KOMITETEHITUI

12

OneHka
KOMIICTCHIMH XapaktepucTuka copMHUPOBAHHBIX KOMITETEHIUIH

5-0amubHad 1mKana

— oOydaronuiics 1JIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuail;

— YBEPEHHO, JIOTMYHO, [TOCJIEJOBATEIBHO U TPAMOTHO €T0 U3JIaracr;

— ONMpasCh Ha 3HAHUS OCHOBHOM U JONOJHUTEIBHOW JIUTEPATYPHI,
TECHO IPUBSI3bIBAET YCBOSCHHBIE HAYYHbIE MOJIOKEHMSI C IPAKTUYECKOU

«OTIIMYHO»
(Ga4YTCHO»




Ouenka
KOMIICTCHIH XapaxrepucTuka cpopMHUPOBAHHBIX KOMITETEHIUHA
5-0autbHas IKasia
JeATeIbHOCTHIO HAIIPABIICHHUS;
— yMeio 000CHOBBIBAET M APTYMEHTHPYET BBIJIBUTAEMBIC UM HJICH;
— JIeJaeT BBIBOIBI U 000OIIEHHS
— CBOOOJTHO BJIaJZICET CHCTEMOM CIIEIUAIN3UPOBAHHBIX TOHATHH.
— 00y4arouIuiicst TBEpI0 YCBOMII IIPOTPAMMHBIM MaTepHall, TPaMOTHO U
0 CYIIECTBY H3JIaraeT €ro, ONHUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI;
— HE JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH;
(xoportio» — YBSI3bIBAa€T YCBOCHHBIE 3HAHMUSA C TIPAKTHYECKOH NEATETHHOCTHIO
<«GAYTEHO» HATIPABIICHIS,
— apTyMEHTHPYET Hay4YHbIE MTOJIOKEHUS;
— JIeJIaeT BBIBOJIBI M 00OOIICHHUS;
— BJIaJICET CHCTEMOH CTIEUATN3UPOBAHHBIX TTOHATHIA.
— oOyyarouuiicss yCBOWJI TOJBKO OCHOBHOM IpPOTrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONMWpasch Ha 3HAHUS TOJHKO OCHOBHOM
JUTEPATYPHI;
«yJIOBJICTBOPHTEIs | — MOIYCKAET HECYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;
HOY — UCTIBITBIBAET 3aTPYAHEHHUS B MPAKTUUYECKOM IPUMEHEHUH 3HAHHM
«3aUTEHO» HallpaBJICHUS,
— cJ1ab0 apryMeHTHPYEeT Hay4yHbI€ MOJI0KEHHUS,
— 3aTpyaHseTcs B GOPMYITMPOBAaHUHN BBIBOJIOB M 000O0IICHUH;
— YaCTUYHO BJIa/IEET CUCTEMOM CelMaTN3UPOBAHHBIX TOHITHIA.
— oOyyarouuiicss He YCBOWJ 3HAYUTENIBHOM YacTH MPOrpaMMHOTO
MaTepuana;
«HEYJIOBIIETBOPUTE | — JOIYCKAE€T  CYHIECTBCHHbIE  OMMOKM M HETOYHOCTH  IIPU
JIBHO» paccMoTpeHuH npo0ieM B KOHKPETHOM HalpaBlICHUY;
«HE 3aYTEHO» — UCTIBITHIBACT TPYAHOCTH B IPAKTHUYECKOM MPUMEHEHUH 3HAHU;
— HE MOXET apryMEeHTUPOBATh HAYUHbIE MOJIO0KEHUS;
— He GOpMYIHPYET BHIBOJOB U 0000IIEHUIA.
10.3.TunoBble KOHTPOJIbHBIC 3a/IAHUS WM UHBIE MAaTEPUAIIbIL:
Bomnpocsr (3amaun) a1 sKk3amMeHa npeacTaBieHbl B Tabmuie 15
Tabmuma 15 — Borpocs! (3agaun) s SK3aMeHa
Ne n/nt Ilepedyenb BonpocoB (3a1a4) It 9K3aMeHa Kon
WHANKATOpa
1 Ha3nauenue u TpeGOBaHUS K MHTETPUPOBAHHBIM CHCTEMaM ITK-1.3.1
OpUEHTAIINH U HAaBUTAIIUH.
CTpyKTypHBIE CXEMBI CHCTEM OPUEHTALIMM U HaBUTALHUH. ITK-1.3.1
CoBpeMeHHOE COCTOSIHUE (aHAJIU3 OTEYECTBEHHBIX U IK-1.3.1
3apyOeKHBIX CUCTEM) U MEPCIEKTUBA PAa3BUTHS.
Pexxumbl paboThI, AITOPUTMBI U MOJIENIN TIOTPETIHOCTEH. IK-1.3.1
5 ANTopuTMBI QYHKIIMOHUPOBAHUS OecKapIaHHBIX ITK-1.3.1
MHEPLHUATBHBIX U3MEPUTETBHBIX MOIYIIEH.
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6 AxcenepoMeTpbl U TaTYUKH YTJIOBOM CKOPOCTH, UX THUIIBI, ITK-1.3.1
(bu3nvecKrue NPUHIMII, HA KOTOPBIX OHH pabOoTaroT.

Anroputmsl 3a1aun uHTerpaunu ganusix bMM u CHC. ITK-1.3.1

N3mepenus, pacuetHas MOJEIb, KOBApUALIMOHHBIN U IK-1.3.1,

onieHouHbIN kKaHabl OK, popmupoBanue 0OpaTHBIX CBSI3EH. [K-1.V.1,
I1IK-1.B.1

9 Meroanka MOJEIIMPOBAHUE HENIPEPBIBHBIX AJITOPUTMOB IK-1.3.1,
NCOH ¢ BMVIM Ha na3epHbIX, BOJIOKOHHO-ONITUYECKUX WIIH [K-1.V.1,
MHUKpOMEXaHHUeCKUX rupockomnax B nakere MATLAB I1IK-1.B.1
(Simulink).

10 Metouka MoienupoBaHue AUcKpeTHbIX anroputMoB MCOH IK-1.3.1,
¢ bIMIM Ha n1a3epHbIX, BOJIOKOHHO-ONITUYECKHUX WU IIK-1.¥.1,
MUKpOMEXaHU4eCKHX rupockonax B nakete MATLAB IIK-1.B.1
(Simulink).

11 Metozs! ¥ aNrOpUTMBI HABUTALIMOHHBIX OIIPE/IEIICHUN B IK-1.3.1,
CIIYTHUKOBBIX U PAAUOTEXHUYECKUX HA3EMHBIX IIK-1.V.1,
HaBUTaIIMOHHBIX CUCTEMaXx. IIK-1.B.1

12 [IpyuHOHIBI AEVCTBUS CITyTHUKOBBIX M PAJUOTEXHUYECKAX IK-1.3.1,
Ha3€MHBIX HABUTALIMOHHBIX cucTeM. POpMaT CUTHAJIOB B IK-1.V.1,
CIYTHUKOBBIX CUCTEMaX HaBUTAIIUU.

13 [IpuBenenue u3mepeHuii k equHomy 6asucy u popmupoBanune | I[1K-1.3.1,
MaTeMaTUYECKUX MOJIEJIEH OIINOOK. IIK-1.V.1,

I1K-1.B.1

14 MareMaTtuyeckre MOJIeTH OMHUOOK U arOPUTMBI I1K-1.3.1,
KOMILJIEKCUPOBAHUS MTHEPIIUATIbHBIX U KOPPEKTHPYIOIINX IK-1.V.1,
CHUCTEM. ITIK-1.B.1

15 Moienu norpenHoCcTedl HHEPUHAIbHBIX HHEPLIMATbHBIX IK-1.3.1,
HU3MEPUTEIIbHBIX MOYJICH. [K-1.¥.1,

I1K-1.B.1

16 Mogenu onmmoO0OK aKceaepoMeTPOB U JATYNKOB YTIIOBOK IK-1.3.1,

CKOPOCTHU Pa3IMYHBIX THUIIOB. [K-1.¥.1,
I1K-1.B.1
17 MeTo/1bl M aNTOPUTMBI MOBBILICHUS TOUHOCTH MHepimanbubix | [1K-1.3.1,
U3MEPUTEINIbHBIX MOTYJIEH. I[IK-1.V.1,

I1K-1.B.1

18 . BUMM Ha no3uIMoHHBIX THPOCKOIAaX IIK-1.3.1,
I1K-1.V.1,

19 B1MM Ha natumkax yrioBoi CKOPOCTH. ITIK-1.3.1,
IK-1.V.1,

20 Mogenu norpemHoCcTe THTETPUPOBAHHBIX CUCTEMBI ITIK-1.3.1,

OPHUEHTALMU U HAaBUTALIMH. [K-1.¥.1,
I1K-1.B.1
20 YpaBHeHHs! OITMOOK CUCTEM MHEPIHATLHON HaBUTAIIHH. IIK-1.3.1,
IIK-1.V.1,
I1IK-1.B.1
22 OCHOBHBIE HHCTPYMEHTAJIbHbIE OIIMOKH. IK-1.3.1,

IIK-1.V.1,
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23 VYpaBHeHUs OMIMOOK ONpeIeeHus] KOOpIUHAT. IK-1.3.1,
IIK-1.V.1,

ITK-1.B.1

24 VYpaBHeHUs OMIMOOK OPUEHTAIIUN YYBCTBUTEIBHBIX IK-1.3.1,
3JIEMEHTOB U OIIPEJEIICHUE 3aJaHHbIX HAIIPaBJICHUH B [IK-1.V.1,
MIPOCTPAHCTBE. IK-1.B.1

25 Moienb THPOCTaOMITM3UPOBAHHON TUIATPOPMBI C YIETOM [1K-1.3.1,
COCTaBIIIONIUX Jpetiha u omuboK akceIepoOMETPOB. [K-1.¥.1,

ITK-1.B.1

26 Mopens 6ecrutaropmenroit MHC ¢ ygetoM ommbok IK-1.3.1,
akcenepometpoB u JIVC. [K-1.¥.1,

ITK-1.B.1

27 Koppekuust nHepuuanbHbIX CUCTEM OT JIOTIIEPOBCKOTO IK-1.3.1,
U3MEPUTEIISI CKOPOCTH WIIH JIara. IIK-1.V.1,

ITK-1.B.1

28 Hemnduposanue MHC c¢ ucnonb3oBanueM nHpopMalum o IK-1.3.1,
CKOPOCTH OT AOMILIEPOBCKOTO U3MEPUTENS CKOPOCTH. IK-1.V.1,

ITK-1.B.1

29 HccnemoBanue yCTOWYUBOCTH U YPaBHEHUS ONTHOOK. I1K-1.3.1,
[K-1.V.1,

ITK-1.B.1

30 AJTOPUTMBI KOMIUIEKCUPOBAHUS B paMKax C1ab0 M )KECTKO IK-1.3.1,
CBSI3aHHBIX CHCTEM. I[IK-1.V.1,

[1K-1.B.1

30 CxeMbl alrTOPUTMOB, UCCIIEIOBAHNUE UX CBOMUCTB. IIK-1.3.1,
[K-1.V.1,

I1IK-1.B.1

31 Peanu3zanust anropuTMoB U UX MOJACIMPOBAHUE IS IIK-1.3.1,
A9POKOCMHUYECKUX CUCTEM. [K-1.¥.1,

I1IK-1.B.1

33 CoBpeMEeHHOE COCTOSIHUE, OCHOBHBIE TIPOOJIEMBI U TTYTH UX IK-1.3.1,
pelieHus. [K-1.¥.1,

33 AHann3 TOYHOCTH KOMILICKCHBIX CHCTEM. IIK-1.3.1,
[IK-1.V.1,

[1IK-1.B.1

35 AHanu3 TOYHOCTH UHTETPUPOBAHHBIX CUCTEM OPUEHTALUU U IK-1.3.1,
HaBUTaIlUU Ha JIa3€PHBIX THPOCKOTAX. [K-1.¥.1,

ITK-1.B.1

36 AHanu3 TOYHOCTU UHTETPUPOBAHHBIX CUCTEM OPUEHTALUU U ITIK-1.3.1,
HABUI'allMM HA BOJIOKOHHO-ONTUYECKUX THPOCKOTIAX. IIK-1.V.1,

ITK-1.B.1

15

Bomnpocs! (3anaun) muist 3ayera / audhepeHIupoBaHHOTO 3a4eTa MpeicTaBieHsl B Tabnuie 16.
Tabnuua 16 — Borpocs! (3anaun) amst 3aueta / qudd. 3agera

Nen/m | Ilepedyens BompocoB (3a1a4) ai1st 3aueTa / AuddepeHnpoBaHHOTO 3aueTa

Y4eOHBIM IJIaHOM HE MPETYCMOTPEHO
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Tembl w 3amaHue AJi BBIMOJTHEHHS KypCOBOW pabOThI / BBHIMOTHEHHUS KYpPCOBOTO IPOEKTa
MpeICTaBICHBI B Tabmuie 17

Tabnuma 17— [lpumepHsIil mepedeHb TEM Jisi BBIMOJHEHHUS KYPCOBOW pa0OTHI / BBITIOJHEHUS
KYpPCOBOTO IIPOEKTa

[TpumepHEBIil TepeyeHb TeM IS BBIIOJIHEHHS KypCOBOW PaOOThI / BBITOJIHEHHS
KypCOBOTO IIPOEKTa

Ne o/t

VY4eOHBIM IJIAHOM HE IIPELYCMOTPEHO

BOHpOCBI JJI1 MTPOBCACHU A HpOMe)I(YTOHHOﬁ arTeCTau Nnpu TCCTUPOBAHUW NPCACTABJICHLI B

tabmuie 18
Tabmuua 18 — [IpumepHbIii IepedeHb BOITPOCOB ISt TECTOB
Kon
Ne n/mt [IpuMepHBIil mepeyeHpb BOIIPOCOB ISl TECTOB WHJIAK
aTopa
3a1aHus/TECTHI TS POBEPKH OCTATOYHBIX 3HAHUH
1 Tun 1 3aganne KOMOWHHUPOBAHHOTO THUIA ¢ BBIOOpOM onHOTO BepHoro | [TK-1
OTBETA U3 YETHIPEX MPEUIOKEHHBIX U 000CHOBAHUEM BBIOODA.
Kakyto hopmy umeet 3ems?
1. Cepnr
2. Dmmmricona
3. 'eonna
4. HeonpeneneHHyto
OTaNOHHBIN OTBET
4. HeonpeeyieHHY 10
BcnencrBue HepaBHOMEpPHOIO pacHpeleNieHHss Macc B Tene  3eMIH,
JEUCTBUS CUJI I'PAaBUTALMM M BpAlEHHUs] €€ B MPOCTPAHCTBE MOBEPXHOCTh
3emiM uMeeT HeompeaeraeHHyro (opmy. IlepBoe reomerpuueckoe
MPUOTMKEHHE Ha3blBalOT TreoujoM. [l'eoun 310 Qurypa 3emin,
o0pa3oBaHHasi ypPOBEHHOH MOBEPXHOCTBIO, COBIAJIAIOIIEH C MOBEPXHOCTHIO
MupoBOro oxeaHa B COCTOSIHUM IIOJHOIO IIOKOS U paBHOBECUS U
IPOJOJDKEHHON 1Mo MaTepuKkamMH. ANNPOKCHMAaIMe reouaa sBIseTcs
reomeTpuyeckas (gurypa HasblBaeMas UUIMICOMIOM. JlIsl ynpoIlneHHBIX
pacyeToB ALIUIICOU]] 3aMEHSIOT CHEpPOil.
2 Tun 2 3agaHue KOMOMHUPOBAaHHOTO THMa ¢ BblOOpoM Heckosbkux | [TK-1
BApMAHTOB OTBETAa W3 MPEJIOKEHHBIX M Pa3BEPHYTHIM OOOCHOBAHHEM
BBIOOpA.
Kakue  cucreMbl ~ KOOpJMHAT  HUCHOJB3YIOT  NIpuU  pa3paboTke
BBIUMCIIUTENBHBIX ~ QITOPUTMOB  (DYHKIIMOHUPOBAHHUS ~ HMHEPLUHUATBHBIX
HaBUTALMOHHBIX CHCTEM TIpU JBWKEHMH OObEKTa B  BO3IYIIHOM
MIPOCTPAHCTBE




3eMHas cucTeMa KOOpAWHAT
CraprtoBast cuctema KOOpAUHAT
Hopmanbhas cuctema KoopAUHAT
CBs3aHHas ccTEMa KOOPMHAT

CkopocTtHas cuctemMa KOOpJIuHaT

o g~ w D P

[TonmyckopocTHasi cucteMa KOOpAUHAT
7. TpaekTopHasi CUCTEMa KOOPIUHAT
OTaIOHHBIN OTBET
1. 3emnas cucremMa KOOpAUHAT
2. CraproBas cucTeMa KOOPJAMHAT
3. HopmaabHasi cucteMa KOOPAMHAT
4. Casi3aHHAasl CHCTeMa KOOPAUHAT
5. TpaekTopHasi cucTeMa KOOPAMHAT

3eMHass ~ cuCTeMa  KOOpJAMHAT  HCHOJBb3yeTcs  JUIsl  ONpeAeTeHUs
MECTOTIOJIOKEHUS TOJBHKHOTO OOBEKTa B OKOJIO3€MHOM IPOCTPAHCTBE.
[Ipu sTOM HaHHBIE MOTYT OBITH yKa3aHbI JIMOO B BHUJE JEKAPTOBHIX WM B
dhopme MoNApHBIX KOOpAMHAT (IMpoTa U aodarorta). HopmanbHas cucrema
KOOpJIMHAT  BBOJAUTCSA  JJIsi  OMNpeAeNeHHs  OpUeHTauuu  oObekTa
OTHOCHUTEIILHO 36MHOM MOBEpXHOCTU. Havyano HopManbHOU CUCTEMBI MOXKET
OBITh KECTKO MPHUBSA3aHO K 3€MHOI MOBEPXHOCTH ( YCIOBHO HEMOJIBUMKHAS
CHUCTEMa) WM pacrojlaraThbCsi B IIEHTpPE Macc oOO0BbeKTa (IMOIBHIKHAS
cuctema). CymecTByeT HECKOJBKO Pa3HOBHIHOCTEH JTOH CHCTEMBI.
Hampumep, ecnmu ocs OX HampaBisieTcsi 0 MECTHOMY MeEpUIUaHy, TO
TaKyl0 CHCTEMY Ha3bIBalOT HOpPMaJbHOW reorpaduueckoil, eciu oOHa
HampaBjsieTCsl B 3aJaHHYK0 TOYKY — opTtoapomuyeckoil. CraptoBas CK
SIBJIIETCS YaCTHBIM  CIIy4aeM oproapomuueckoit CK. Ilosnoxxenue
cesazanHoil CK otHOocuTenbHO HOpMmainbHOM CK ompexaenseT opueHTalMIO
oobekTa. TpaekropHas CK omnpenenseT MNOJOKEHHE BEKTOpa 3EMHOM
ckopoctu otHocuTenbHO Apyrux CK. CxopocrtHas u nonyckopocTtHas CK,
CBSA3aHHBI C BO3AYIIHONW CKOpPOCTBIO JieTaTenbHOTO ammapara. [lpu
PacCMOTPEHUH BOIPOCOB HABUTALIMOHHBIX OMPENEICHUN ITH CUCTEMBI HE
HCIIOJIB3YIOT.

Twum 3 SaHaHI/Ie 3aKPBITOI'O TUIIA HAa YCTAHOBJICHUC COOTBCTCTBUA

YcTaHOBUTE COOTBETCTBUEC MCKOY (1)OpMynaMI/I BBIYMCIICHUA
COCTAaBJIAIOMIUX KAKYIICTOCA YCKOPCHUA U UX (I)I/ISI/I‘IGCKI/IM COJACPpKaHUEM

1. a =2Q xV, a. YCKOpeHue CUJjl TpaBUTALIMU

rae (), - yrioBas CKOpOCTh

BpateHus 3emiu, V —
CKOPOCTh JBWXEHHS 00BEKTa

2. a,=wxV, 0. YcKkopeHue OTHOCUTEIHHO
MIOBEPXHOCTH 3eMIIU

rZie @ - YrIoBas CKOPOCTh
AC @ =yt p (OTHOCUTETBHOE YCKOPEHHE)

BpalllCHUA 00BeKTa
OTHOCUTCIILHO LICHTPA 3emumn

[1K-1
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3.8,=Q, X(Q3 x R), roe R — B. [lepenocHoe yckopeHnue,
BBI3BAHHOE YIJIOBOM CKOPOCTBHIO
BpallleHus 00BbEKTa OTHOCUTEIHHO
HeHTpa 3emiiu

paauyc 3emiu

4. a,=g9g, r. [lepeHocHoE yckopeHue,
BBI3BAHHOE YTJIOBOM CKOPOCTBIO
BpallleHus 3eMiin

5.a,=V, e. Ycekopenne Kopuonuca

OTAJIOHHBINA OTBET

Koy ¢ otBeTamu

1 2 3 4 5
€ B r a o
Tun 4 3aganue 3aKpbITOTO THIA HA YCTAHOBJIEHUE MTOCIEI0OBATEIBHOCTH [IK-1
Pacnonoxure B mpaBHIIbHOM Nopsiike ercTBud npu noarotoske MHC k
pabote
a) Bxirrouenne cuctemsl
0) banancupoBka
B) ['py0Oast BeICTaBKa
r) 'mpoxommnacupoBaHue
n) lopu3oHTHpOBaHNE
Kirou ¢ otBeTaMu
1 2 3 4 5
a B I r 3]
Tun 5 3aganue OTKPBITOrO THUIA C Pa3BEPHYTHIM OTBETOM. [1K-1

VYkaxure npeumMynieCTBa U HEAOCTATKU 6eCHJ'IaT(1)OpMeHHHX
HHCPUUAIBHBIX CUCTEM OPUCHTALIMKU KU HABUT'AIIMU 110 OTHOIICHUIO K
HJ'IaT(bOpMeHHLIM CHUCTEMAaM

OTaJOHHBIA OTBET

ECCHJ'IaT(I)OpMCHHHC HHCPLHUAIIBHBIX CHCTCM OPHCHTAIIlMKM W HaBUTAllUU
ropasao mnpome HJIaT(bOpMeHHBIX B KOHCTPYKTUBHOM IUIAHE, IIOCKOJIBKY HEC
COJACPpKAT 3JICMCHTOB HpeHH3HOHHOﬁ DJICKTPOMCXAHUKHU. B cBsa3u ¢ atuM
OHH O6J'Ia,[[aIOT 0oJiee BBICOKOU HAaACKHOCTHIO U CYIICCTBCHHO JCHICBJIC
HHaT(bOpMeHHLIX. I'maBHBIN HENDOCTAaTOK O3THUX CHCTEM 3aKIIIOYaeTCsS B
HeO6XO,[[I/IMOCTI/I HCIIOJIB30BaHUs TIpU HUX TOCTPOCHHU THUPOCKOIMNYCCKUX
AaTYUKOB UM aAKCCIICPOMETPOB C OYCHbL MHUPOKUM JUHAMHUYCCKUM
JHUAIIa30HOM, IMMOCKOJIBKY CHUTI'HaJIbI OTUX JaTYUKOB B COCTaBcC
6eCHJ'IaT(I)OpMeHHLIX HHCPUOUAJIBHBIX CUCTEM OPHCHTAIlMKM W HaBUTAllUU
COJACPKAT HEC TOJIbKO HABUTAlIMOHHYIO COCTABJIAIOIIYH0, HO U KOMIIOHCHTBI,
CBA3aHHBIC C BpalICHUCM 00bCKTa B MMPOCTPAHCTBE. HBMCpI/ITCHLHHC
YCTpOﬁCTBa C MUPOKUM NTUHAMUYCCKHUM NUAINIA30HOM MMCIOT Ooiee HU3KYIO
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TOYHOCTh M3MepeHus. B urore obnacts mpumeHeHus OecriarGopMeHHbIE
MHEpPLUAJIbHBIX CUCTEM OpPHUEHTALlMM M HABUralud - 3TO  CUCTEMBI
IIOHMKEHHOM U CpeIHEN TOYHOCTH.

[lepedyeHb TeM KOHTPOJBHBIX paboT MO TUCHUIUIMHE 00YJarOmUXCs 3a09HOM POpMBI 00yUYeHHS,
npeacTasieHsl B Tabmue 19.

Tabmuma 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne /it [TepeyeHb KOHTPOJILHBIX PabOT

He npenycmoTtpeno

10.4.MeTtomuueckue MaTepHaibl, OIPENENSIONINe TPOUEAYPhl OICHUBAHHUS WHIUKATOPOB,
XapaKTepU3yIOIIMX dTanbl (OPMUPOBAHUS KOMIETEHLUH, cojAepKarcd B  JIOKAJIbHBIX
HOpMaTuBHBIX akTax ['Y All, pernameHTHpYIOMINX NOPSAOK U MPOLEAYPY NPOBEACHHS TEKYILETO
KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOUHOM arTectanuu odydaromuxces ['Y AlL

11. MeTtoan4yeckue yKa3zaHus AJs 00y4aI0IIUXCS M0 OCBOCHUIO U CIUATIIHHBI

11.1.MeToauyeckue yKazaHus JAJsi 00y4aIOIIHUXCS M0 OCBOCHHIO JIEKIIHOHHOI0 MaTepuaJa.

OcHOBHOE Ha3Ha4YeHHWE JICKIIMOHHOTO MaTepHaia — JOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKOe W SICHOE H3JIOKEHHE YdeOHOro Matepuaia. Ha3HaueHwe COBpPEMEHHOH JICKIIMU B
paMKax IUCIMILTUHBI HE B TOM, YTOOBI TOJYYUTH BCIO MH(MOPMAIMIO MO TeMEe, a B OCBOCHHHU
(GyHIaMEHTAIBHBIX TPOOJIEM JUCHHUIUIMHBI, METOJOB HAYYHOTO TIIO3HAHUS, HOBEHIIUX
JTOCTIDKEHUH Hay4YHOUH MBICTH. B ydyeOHOM mporiecce JEKIHs BBIMOJIHIET METO0JIOTHUECKYIO,
OpraHu3alMoOHHYI0 ¥ HH(pOpMaMoHHYI (QyHKIMH. JICKIHMsS pacKpbIBacT MOHATUHHBIN ammapat
KOHKPETHOW 00nacTu 3HaHWsA, €€ MpoOJeMbl, JaeT IEIbHOE MPEICTaBICHHE O IMCIUIUINHE,
MOKa3bIBAET B3aUMOCBSI3b C IPYTUMU JAUCITUTUTAHAMHU.

[TmaHupyeMbl pe3ysbTaThl PU OCBOCHUHU 00YYAIONIMMCS JICKIIMOHHOTO MaTepHaa:

— IOJIyYCHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
OTIPENIENISIETCS 1IeJICBON YCTAHOBKOH K KaKJI0H KOHKPETHOH TeMe;

—  IOJIyYCHHE OTIBITa TBOPYECKOI pabOTHI COBMECTHO C IPEIOIaBaTelIeM;

— pa3BuUTHE TNPO(PECCHOHATBHO—ICIIOBBIX  KAuecTB, JIIOOBH K MPEOMETY |
CaMOCTOSITEIILHOTO TBOPYECKOTO MBIIIIICHUS.

— MOSBJICHUE HEOOXOIMMOT0 HHTEpeca, HE0OXOAUMOTO I CAMOCTOSATEIILHON PabOThI;

— TONy4eHHe 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKHM M TEXHUKH U O
MIPOTHO3€E UX Pa3BUTH HA ONMKaiIme Tobl;

— Hay4YuTCid METOAMYecCKH oOpabaThiBaTh Marepuan (BBIACNIATH TJABHBIE MBICIA U
MOJIOKEHUSI, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, TOBTOPATh HMX B  Pa3IUYHBIX
(bopMynupoBKax);

— TONy4eHHe TOYHOTO MOHUMAaHHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSATHI.

JIGKIMOHHBI MaTepuajd MOXET CONPOBOXKIATbCA JEMOHCTpalMeld ClaiioB U
UCIOJb30BAHMEM pPa3/laTOYHOr0 MaTrepuana MpH MPOBEAEHUH KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSAX MPUMEHEHHSI OTJCNIBHBIX TEMATHK 110 TUCIUTUIMHE.

CtpykTypa npenocTaBieHus JEKIIMOHHOTO0 MaTepuana;

—  H3noxxeHue TeopeTHYECKUX BOMPOCOB, CBSI3aHHBIX C pACCMAaTPUBAEMOM TEMOA;
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- Omnucauue MCTOOOB U AJITOPUTMOB, IMIPUMCHACMBIX IJIA PCHICHUSA TCXHUYCCKUX 3aaa4
MOJCIHUPOBAHUA DJJICKTPOMEXAHUYCCKHUX CHCTCM HaBUI'allk W YHPABJICHUA [MOABWKXHBIMU
00BbEKTaMHU;

—  JleMoHCTpamus MpUMEPOB PEIICHUS 33134,

—  O0001eHne U3I0KEHHOTO MaTepHaa;

- OTBeTHI HA BO3HHUKAOMIKUE BOIMMPOCHI IO TEMC JICKIIH.

11.2.MeToauyeckue yKa3aHUsl sl OOYYAIOIIUXCA MO TMPOXOKIEHUI0 TNMPAKTHYECKHX
3aHATUHH

[IpakTueckoe 3aHsATHE SIBISETCS OJHOW M3 OCHOBHBIX (DOpM OpraHu3anuu y4yeOHOro
IpoLecca, 3aKJIF0Yaroiasicsl B BBIIOJHEHUN 00y4arolIUMHUCS 0] PYKOBOACTBOM INPENoIaBaTels
KOMILJIEKCa Y4eOHBIX 3aJJaHMM C LEeIbI0 YCBOEHUS HAyYHO-TEOPETUYECKHMX OCHOB Y4eOHOM
JUCHMIUIAHBL, TPUOOPETEHUSI YMEHUI 1 HaBBIKOB, OTIbITa TBOPUYECKOH /1€ TENbHOCTH.

Henbro mpakTUyecKoTo 3aHATHS JUIsl 00ydarolierocs sBIsSETCS NPUBUTHE 00YYarOIIUMCS
YMEHHM 1 HaBBIKOB MPAKTUUYECKOM IEATEIBHOCTH 110 U3y4aeMOU TUCIUIUINHE.

[Inanupyemble pe3ynbTaThl IPU OCBOCHUU O0yJarOIIUMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuieHue, yriayOlieHue, pacliupeHHe M JAeTalu3alus 3HAHUW TNpH pelieHUuu
KOHKPETHBIX 3a7ay;

— pa3BUTHE TIO3HABATEJBHBIX CIOCOOHOCTEH, CAMOCTOSITEILHOCTH  MBIIIJICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIaJICHHME HOBBIMM METOJaMH M METOJMKAMU HU3y4eHUsI KOHKPETHON y4eOHOM
JVCLIMILINHBI,

— BbIPa0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHMS TOJIYYEHHBIX 3HAHUH Ui
BBITIOJTHCHUS 3aJaHMI;

— obecnedyeHne palMOHAIBHOIO COYETaHMs KOJJIEKTMBHON M MHIMBHUAYalbHOH (GopMm
00y4eHHsI.

TpeOoBaHMsl K NPOBeIEHNIO MPAKTHYECKUX 3aHATHI
[Ipu npoBeaeHUN MPAKTUYECKUX 3aHATUI MPENoiaBaTelb T0JIKEH
MIPHUIEPKUBATHCS CIEAYIOIIETO IJIaHa!
- U3JI0KHUTbH CYTh MIPAKTUYECKOIO 3aHIATHUS U METOJIMKY €r0 BBITIOJHEHUS;
- BBLJATh UHJIMBUYAIbHOE 33JJaHUE KaXJIOMY CTYACHTY PYIIIIbI;
- KOHTPOJIUPOBATh AKTUBHOCTH CTYJICHTOB B MPOIIECCE BHIMIOJIHEHUS 3aJaHUS;
- MIPOBEPUTH PE3YJIbTAT BHITIOJHEHUS 33/1aHUs U OLEHUTH MOJHOTY M KA4e€CTBO BBITIOJHEHHUS T10
100 G6anpHOM 1IKaNe peHTHHTA;
- OTMETHTH B KypHaJie MOCeIIEeHHUs IEPCOHAILHOE MPUCYTCTBUE CTYACHTOB;
- MPOBECTU KOHCYJIbTAIMH 110 IPOMYIIEHHBIM TeMaM MPaKTUYECKUX 3aHATHI;
- POBEPUTH PE3YIHTATHI CAMOCTOSITEILHOTO OCBOCHHSI MaTepHalia Mo MPOMYyIICHHBIM TEMaM.

11.3.MeToauyeckne yka3aHusi JJsl 00y4aloMXCs MO MPOXO0XKIEHHI0 CAMOCTOSITeIbHOM
padoThI

B xo/1e BBINOJHEHUS CAMOCTOSITEIILHON pabOThI, 0OYYAIOUIUIICS BBIMOJHSAET paboTy 1O
3aJJaHUI0 ¥ TIPU METOJIMYECKOM PYKOBOJICTBE MPENOJaBareiisi, HO 03 ero HernocpeACTBEHHOTO
y4acTHsl.

s oOyyaromuxcss 1Mo 3aoyHOW (hopMe OOYyYeHHUs, CaMOCTOsITeNbHas padoTa MOXKET
BKJIIOYATh B ce0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBIMONHEHUS CaMOCTOSATENILHOW paboThI, y oOydaromierocs: (GopMUpyeTcs
1eJIeco00pa3Hoe TIAHUPOBaHUE pabovero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHSI
Y HABBIKM B YCBOCHHHM M CHCTEMATH3allMM MPUOOpETacMbIX 3HAHUN, 00ECIIEYMBAET BBICOKUI
YPOBEHb YCIICBAEMOCTH B TIEpUOJ OOydYCHHsI, TMOMOTAeT TOJYYUTh HABBIKH MOBBIIICHUS
podecCHOHATLHOTO YPOBHSI.



MeTomu4yeckUMH ~ MaTepualiaMH,  HamlpaBISIONIMMHU  CaMOCTOSITENIBHYIO  paboTy
oOydaronuxcs SBISIOTCS Y4e0HO-METOAMUECKUN MaTepral 1Mo AUCIUTUIIHHE.

11.4. MeToanuyeckne yKa3aHus 1Jisi 00y4alolUXcs MO MPOXOKICHHIO TEeKyILIero KOHTPOJIS
ycneBaeMocTu

Texkymuil KOHTPOJb YCHEBAEMOCTH IPEAYyCMAaTPUBAECT KOHTPOJb KadyecTBA 3HAHUMI
00y4Jaromuxcs, OCyIIECTBISIEMOr0 B TEUEHHE CEMECTPa C IENbI0 OLEHMBAHUS XOJa OCBOCHHUS
JUCLMIUIAHBIL.

[Iopsnoxk  NpOXOXKAEHHWS  TEKYLIETO  KOHTPOJSA  YCIIEBAEMOCTH  OIPENEISIETCS
[Tonoxenusimu ['VYAII «O TexyieM KOHTpOJIE yCIIEBAEMOCTU M IPOMEXYTOYHOM aTTecTaluu
cryaeHtoB I'YAII, oOyuaromuxcs mo mporpammsl BblcHiero oOpasoBaHus» U «O MOIYJIbHO-
PENTUHIOBOM crucTeMe OLIEHKU KadecTBa yueOHOU paboThl cTyneHToB B ['Y Ally.

11.5. Meroanyeckue yKa3aHusi 1JIsl O0y4aloUIMXCSl MO NPOXOKICHHIO NPOMEKYTOUHOM
arTrecTanuu

[Ipomexyrounas  aTTectauus  OOydyalolUXcs — NpeAycCMaTpUBAaeT  OICHUBAaHHE
MIPOMEXYTOUHBIX U OKOHYATENbHBIX PE3Y/IbTAaTOB 00YUYEHHUS 110 AUCLHUIUIMHE B (hopMe IK3aMeHa.

Cucrema O1IEHOK U TpeOOBaHHUS K METOJaM MPOBEIACHHSI NMPOMEXKYTOYHOM aTTecTaluu
OCYILIECTBJISIETCSI B COOTBETCTBMU ¢ TpeboBaHusaMu Ilomoxenuit «O TekyieM KOHTpoJe
yCIIeBAaEMOCTH U IPOMEXKYTOUHOM arrectanuu ctyaeHToB ['Y All, oOyuaromuxcs no nporpaMmsl
BbICIIEro 00pa3zoBaHus» U «O MOIyIbHO-pPEHTHHIOBOI cHCTEME OLIEHKM KadecTBa y4yeOHOMU
pabotsl ctyneHToB B 'Y Ally.
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JIuct BHECEHUs U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI

[ara BHeceHus
U3MEHEHHUU U
JIOIIOJIHEHUH.

Tloamuce
BHECIIIETO
U3MEHEHUS

ConepxaHre U3MEHEHH U TOTIOJTHEHUN

Hara n Ne

IIPOTOKOJIA
3aceaHusl
Kadeapbl

ITommnuce
3aB.
Kadenpoit
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