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AHHOTALIUA

JucuumimHa «VHTerpupoBaHHbIE CHCTEMBl OpPUEHTAllMM WM HAaBUTallMM» BXOAWT B
o0pa3oBaTeNbHYI0 MPOTpaMMy BBICHIETO OOpa30BaHUS — MPOTrPaMMy MAruTparypsl IO
HaNpaBJICHUIO TOATOTOBKK/ crnenuanbHocTh 24.04.02 «Cucrembl ympaBlieHHs JIBUKECHUEM H
HaBUrauus» HamnpaBieHHOCTH «[IpuOopel M CHUCTEMBl OpHUEHTAalMM, CTa0WIM3alUuu W

HaBuranuny». Jlucuurumaa peanusyercs kadeapoit «Nel3».
JlucuumuinHa HaresieHa Ha (POpMHUPOBAHKE Y BBITYCKHUKA CIIETYIOUIMX KOMITETCHIIUMA:

I[IK-1 «Cmocoben ¢GopmMupoBaTh HOBBIC HAIpaBICHUS HAYYHBIX HCCICIOBAHUNA U

OTIBITHO- KOHCTPYKTOPCKUX pa3zpabOTOK»»

CopepxaHne TUCHUILUINHBI OXBaTBIBAET KPYT BOIPOCOB, CBA3AHHBIX C TEOPETUYECKUMU U
IPAKTUYECKMMHM METOJaMU M aJrOPUTMAMM HHTETpaly CHUCTEM OpUEHTAllMM U HaBUIALMH,
SABISIOUIMECS MHPOPMALIMOHHOW OCHOBOW COBPEMEHHBIX CUCTEM aBTOMATHUYECKOTO YIPaBIICHUS
JBYDKEHUEM TMOJBMXKHBIX a9POKOCMHUYECKMX OOBEKTOB. PaccMaTpuBaloTCsi Ha3HadeHUe,
pelmaeMble  3a4add W OPUHLMIBL  IIOCTPOEHUSA, a TaKKe MPUBOMATCA  AITOPUTMBI
(GyHKIMOHMPOBaHUS OecTIaTGPOPMEHHBIX WHEPIUATBHBIX U3MEPUTEIBHBIX MOAYJIEH, TpUueMHON
anmnaparypbl CHYTHHUKOBBIX HABUTAIMOHHBIX cucTeM. I[IpuBonsATCS MaTeMaTHyecKue MOAEIU
NOTPEIIHOCTEH WHEPLUUAIBHBIX MOMYJIECH, NMOCTPOCHHBIX HA PA3JIMYHBIX THUIAX THMPOCKOIIOB.
N310%KeHbl COBPEMEHHOE COCTOSIHUE M HpoOJeMbl pa3pabOTKM OCHOBHBIX HMHEPIHMAIBHBIX
MOJyJei, a TaKKe OIpeJesIeHbl COBPEMEHHbIE TPeOOBAHMS W COCTaB MHTETPALlMU CHCTEMBI

OpI/IeHTaLII/II/I 1 HaBUTrallu 4Jjisd COBpeMeHHBIX aBpOKOCMI/I‘-IeCKI/IX OG’bGKTOB paBJ’II/I‘IHBIX KJIaCCOB.

[IpernogaBanue JUCHUIUIMHBI TPEAyCMaTPHBACT CJeAyone (GOopMbI OpraHH3aIluH
yueOHOro mporiecca: JEKIUU, MPAKTHUYECKHUE 3aHSTHUS, CaMOCTOSTENbHAas paboTa CTYICHTA,
KOHCYJ'H:TaI_[I/II/I, OK3aMCH.

[TporpaMMo#i ITHUCIUTUIMHBI TPEIYCMOTPEHBI CIEAYIONUE BUABI KOHTPOJIS: TEKYIIHMA
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaIus B opMe IK3aMeHa.

OO6mrast TpyAOEMKOCTh OCBOCHHS AUCITUIUIMHBI COCTaBIseT 5 3adeTHBIX enuHui, 180

Y4acoB.

SA3bIK 00y4YeHUS 110 AUCIUTIUTMHE «PYCCKHUI».



1. IlepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00yUYEeHUs MO JUCHUIIMHE

1.1. Heau npenogaBaHus AW CHUNIHHBI

llenpto AMCUMITIMHBI SBJISETCS TMOATOTOBKA K TMPOGECCHOHAIBHOW JesTebHOCTH
MarucTpoB B OOJIACTH HAYKOEMKHUX OTpaciiel TEXHUKH W TEXHOJIOTUH, OXBAaTHIBAIOIINE
npo0sieMbl MHTETPUPOBAHMS  B3aWMOJACWUCTBYIOUIMX H3MEPUTENbHBIX, HWH(OPMALMOHHBIX,
BBIYHMCIIUTENbHBIX, YINPABISIOMIMX M HYHEPreTUYECKUX CHCTEM, NMOCTPOCHHBIX Ha AJIEMEHTaxX M
y37JaX  BBICOKOTOYHOW  MEXaHUKH, HAHO- W  MHUKPOMEXaHUKH C  BJIEKTPOHHBIMH,
AIIEKTPOTEXHUIECKUMHU, ONITUYECKUMHU U KOMIIBIOTEPHBIMU KOMIIOHEHTAMH, ¥ 00€CTIeUHBAIOIICH
IIPOEKTUPOBAHUE U IPOU3BOJACTBO KAYECTBEHHO HOBBIX ONTHUMANbHBIX, AJaNTUBHBIX M
MHTEJUICKTYaJIbHBIX CUCTEM U KOMIUIEKCOB YIIPABIEHUS ABUKEHUEM, HABUTALIMHU, OPUCHTALIH B
LEJIOM M UX TOJCUCTEM JIs MOJBMKHBIX OOBEKTOB pazIM4YHOro HasHaueHus. MMeer cBoero
[EeNbI0 TpUOOpETeHHEe 3HAaHWM W HABBHIKOB, HEOOXOAMMBIX IJIS TIPOBEACHHUS HAYYHBIX
WCCJICIOBAaHNI M CO3JaHHMS WHTETPUPOBAHHBIX cucTeM opueHTannu W Hapuranuu (MCOH),
MIOCTPOCHHBIX HAa OCHOBE OeCKapJaHHBIX MHEPLUUANBHBIX W3MEpUTENbHBIX Moayiei (BUUM) u
npuemuoit anmaparypsl GPS/I'JIOHACC. UCOH npenHa3sHayeHbI 1JIsI CUCTEM YIPABJICHHUS KaK
00BEKTOB, MBIKYIIUXCS BOJH3U MOBEPXHOCTH 3EMIIH, TaK M JUIsl OPOUTAIBHBIX KOCMHUYECKHX
arnmaparos.

OO0bekTamMu MPOPECCHOHANTBHON ACSITENTFHOCTA BBITYCKHUKOB SIBISIOTCS: YIPAaBISIOIINUE,
NUJOTAKHO-HABUTALIMOHHBIE M AJIEKTPOIHEPIeTUUECKUE KOMILUIEKCHI JIETaTEIbHBIX alnaparos;
npuOOpbl W CHUCTEMBl OPHUCHTAIMM, CTAOWIM3allMM W HABUTAIMM, CUCTEMBI YIIPABJICHUS
JIeTaTeNbHBIMU ANNapaTaMH.

1.2, ]lucuuruiiHa BXOAWT B COCTaB dYacTH, (OPMHUPYEMOH Yy4JaCTHUKAMH O0pa30oBaTEIbHBIX
OTHOILIEHH, 00pa3oBaTeIbHON MPOrpaMMBI Beiciiero odpasosanus (naee — OI1 BO).

1.3.1lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHH 1O JUCIUIIMHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH pe3yJIbTaTaAMHU 0CBOCHHs 00pa30BaTeIbHOM NPOrpaMMbl

B pesynbrare M3ydeHus AUCHUILUIMHBI OOYYArOIIMICS NOJDKEH o0JafaTh CIEAYIOUIMMHU
KOMIIETEHIIMSIMU WJIM UX 4YacTsIMHU. KOMIETEeHIIMM U MHAMKATOPbl UX JAOCTH)KEHUS IIPUBEICHBI B
Tabymue 1.

Tabmuua 1 — IlepeyeHp KOMIETEHIIMNA U MHANKATOPOB MX JOCTHKCHHS

Kareropus (rpymnmna) Koz Kon v HanMeHOBaHME HHIUKATOPA
HaUMEHOBaHUE
KOMITETEHIIUHT JTOCTHKEHHS] KOMIIETEHIIUN
KOMIIETEHIIMH
[T1K-1.3.1 3HaTh COBpEMEHHBIE TEHACHIINT
pa3BUTHS TPUOOPOB U CHCTEM OpPUEHTAINH,
[IK-1 Criocoben CTaOWIN3alliy ¥ HABUTAI[UH JIETaTeIbHBIX
dbopmupoBats anmnapaToB U TEXHUKU B IEJIOM
HOBBIE [IK-1.Y.1 yMeTh Ha OCHOBE HOBBIX 3HAHUI
HarpaBJIeHUs OpPMHPOBATh HOBbHIE HAIIPABJICHUS HAYYHBIX
[Ipodeccuonanpuble p (opmrp . P 71
HAyYHBIX UCCIIEIOBAaHUM U OMBITHO-KOHCTPYKTOPCKHX
KOMIETEHIINH .
UCCJIEI0BAHUH 1 pa3paboTok
ONBITHO- [IK-1.B.1 BnageTh COBpeMEHHBIMU METOJAMU
KOHCTPYKTOPCKHX AQHAJIUTHUYECKOTO aHAIN3a, MaTEeMaTHIE€CKOTO
paspaboToK Y UIMHTALlMOHHOT'O MOJEIIUPOBAHU,
MTOCTAaHOBKH KCIIEPUMEHTAIbHBIX
HCCIIEIOBAHUI




2. MecTto qnucuuniinHbl B cTpykrype OIl

JucuumirHa Oa3upyercst Ha 3HAHMSX, paHee NPUOOPETEHHBIX CTYACHTAMH INPH HU3Y4YEHUHU
CIIEYIOIINX AUCLUIIINH:

— Marematuka. MaTeMaTHYeCKUN aHAIIN3,

— @usuka;

— Meroab! u cucteMsl cOopa 1 00pabOTKH JTaHHBIX;

— Meroabl Teopun GpUIBTPALMK B 33a7ja4aX HABUTALMH U YIIPABICHHUS;

— CoBpeMeHHas TeopHsl yIIpaBIEHUS,

— CIyTHUKOBbIE HABUTAI[UOHHBIE CUCTEMBI.
3HAaHMS, TIOJIyYEHHBbIE I@IpUM M3YYEHUM MaTepuala JaHHOM JAMCLMIIIMHBI, HMMEIT Kak
CaMOCTOSITEJIBHOE ~ 3HAYE€HHE, TAK M  HCIONB3YIOTCI IIPU  MPOBEACHHUH Hay4HO-
UCCIIeIOBAaTEIbCKON paboThin3 1 noaroroske BKP.

3. O0beM u TPYA0EMKOCTh I CHUILTHHBI JUCIHHUIINHBI
JlanHbie 00 001meM 00beMe AUCIUTUTHHBL, TPYIOEMKOCTH OTACIbHBIX BUIOB YU4eOHOU pabOTHI 1O

TUCIUTIINHE (M pacipeiesIeHne 3TOM TPYAO0EMKOCTH 10 CEMeCTpaM) MpeICTaBIeHbI B TabIuIIe 2

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTITUHBI

Bun yuebHo#l paboThl TpynoemkocTs 1o
Beero ceMecTpaM
Ne 3

1 2 3
O01mas Tpy10eMKOCTh TUCHUILIUHBI, 5/ 180 5/ 180
3E/(4ac)

U3 nHux uacoeé npakmuueckoi no02omoexku 17 17

Ayoumopnvie 3anamus, BCero yac., 34 34
B mom uucne
nekuuu (JI), (gac) 17 17
[Tpaktrueckue/cemunapckue 3ausatus (113), 17 17
(dac)
naboparopusie padotsl (JIP), (1ac)
KypcoBoii mpoekT (pabota) (KII, KP), (uac)
DK3aMeH, (Jac) 54 54
Camocmoamenvnas paboma, Bcero (4ac) 92 92
Bua nmpoMekyTo4HOM aTTecTALMU: DK3aMeH DK3aMeH




4. Coaepxanne TUCHUUILTHHBI
4.1. PacnpeaesieHue TPYA0eMKOCTH JUCHUIIMHBI 10 pa3aejiaM U BUIAM 3aHATHI
Paznenbr 1 TeMbI TUCHUTIIMHBI M UX TPYAOEMKOCTh IPUBEACHBI B TAOIHUIIE 3.
Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBI U UX TPYAOEMKOCTh

Paznensl, TeMBI JUCLIMILINHEI Jlexm 113 JIP KII CPC
" (gac) (dac) (gac) (gac)
Cemectp 3
Pa3znen 1. Teopus nHepuuaibHbIX U 5) 5) 32

KOPPEKTUPYIOIIUX CUCTEM

Tema 1.1.Haznauenue u TpeboBaHus K
MHTETPHPOBAHHBIM CHCTEMaM
opueHTanuu 1 HaBurauu. CTpyKTypa
HOCTPOCHHSI CUCTEM.

Tema 1. 2 Anroputmsl
GYHKIMOHUPOBAHUS OeCKapJaHHbIX
WHEPIHUATBHBIX H3MEPUTEITHHBIX
MOJyJIei

Tema 1.3. Metoas!l 1 anropuTMsl
HaBUTALMOHHBIX ONPEICICHUN B
CIyTHUKOBBIX U PAIUOTEXHUYECKHUX
Ha3€MHBIX HaBUTALMOHHBIX CUCTEMAX

Pasznen 2. Maremarudeckue MOIEINA 8 8 32
OLIMOOK M aJrOPUTMBI
KOMIUICKCUPOBAHUS MHEPITUATBHBIX U
KOPPEKTUPYIOMIUX CHCTEM

Tema 2.1. Moaenu norpemHocTen
I/IHepI_II/IaJII:HBIX I/ISMepI/ITe.HBHBIX
MOJyJIei

Tewma 2.2. MoJienu norpentHocTe
UHTETPUPOBAHHBIX CHCTEMBbI
OpUEHTALIMHU Y HABUTAIUH.

Tema 2.3 Koppekiusi MHEpUHAIbHBIX
CHUCTEM OT JIOIJIEPOBCKOTO U3MEPUTENS
CKOPOCTH WJIH Jlara

Tema 2.4 Anroput™msl
KOMILIEKCUPOBaHMsI B paMKax ciaado u
YKECTKO CBSI3aHHBIX CHCTEM




Pasznen 3.AHann3 TOYHOCTH
KOMIIJICKCHBIX CUCTEM

Tema 3.1. AHaINU3 TOYHOCTH
I/IHTeI‘pI/IpOBaHHI:IX CUCTEM OpI/IeHTaI_[I/II/I
Y HAaBUTAIlUU a BEIPAOOTKE
HaBUTAIITMOHHBIX U JUHAMHWUYCCKHUX
napamMeTPOB JIBHXKCHHSI TIOJIBHIKHBIX
00BEKTOB Ha JTA3ePHBIX TUPOCKOMAX U
BOJIOKOHHO-ONITHYECKUX THPOCKOTIaX

Tema 3.2. UnTerpupoBanHas cucreMa
OpHEHTAllMM U HaBUrallMM Ha
MHUKPOMEXaHUYECKUX THPOCKOMaxX 1
aKceyiepoMeTpax, aHaJau3 TOYHOCTU U
001aCTh MPUMEHEHUS

28

Hroro B cemectpe: 17 17 92

Hroro:

17 17 0 0 92

4.2. Coaep:xaHue pa3IejioB U TeM JEeKIIUOHHBIX 3aHATHH
ConeprkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHH IPUBEACHO B Ta0uIE 4.

Tabnuna 4 - Conepkanue pas3/ieloB U TEM JIEKIIMOHHBIX 3aHATHI

Howmep N
HazBanue u conepskanue pas3/ieioB U TEM JIEKIIMOHHBIX 3aHATHI
paszznena
1 Pazgen 1.Teopusi vHePUHAJBbHBIX U KOPPEKTHPYIOIMINX CUCTEM

Tema 1.1. Haznauenue u TpeOOBaHMs K MHTETPUPOBAHHBIM CHCTEMaM
OpHEHTAaMH U HaBuranuu. CTpyKTypa OCTPOEHUS CUCTEM.

CoBpeMeHHOE COCTOsTHHE (aHAJTN3 OTEYECTBEHHBIX U 3apYOEKHBIX CUCTEM)
U IepcHeKTHBa pa3BUTHs. Pexumbl pabOThl, aJrOpUTMBl U MOJEIU
MOrPEMIHOCTEN

Tema 1.2. Anroputmbl QyHKITMOHUPOBAHKS OECKapIaHHBIX
HHCPIUATIBHBIX U3MCPUTCIIbHBIX MO,Z[yJI@fI

AxcenepoMeTpbl M AATYMKH YIJIOBOW CKOPOCTH, MX THIBI, (PU3NYECKHE
MPUHIUIBI, Ha KOTOPHIX OHU paboTaioT. AJITOPUTMBI 337a4ll MHTETPalun
nanubix  BMMM  uw  CHC. U3mepenusi, pacyeTHas  MOJENb,
KOBapUaIMOHHBIA U oleHOuHbIH KaHaibl @K, dopmupoBanne oOpaTHbBIX
cBsA3ed. MonenupoBaHMe HENPEPBIBHBIX M JUCKPETHBIX aJITOPUTMOB
NCOH ¢ BHUHMM Ha na3epHbX, BOJOKOHHO-ONTUYECKUX WIH
MHUKpOMeXaHn4ecKux rupockomnax B makere MATLAB (Simulink).

Tema 1.1. Metoab!l ¥ anropuTMbl HaBUTALIMOHHBIX OIIPEIEIICHUM B
CIIyTHUKOBBIXH PAJMOTEXHUYECKMX HA36MHBIX HaBUTALIMOHHBIX CUCTEMAaX

[IpuHIMIIBI OEHCTBUS CIIYTHUKOBBIX W PAaJUOTEXHUYECKUX HA3ZEMHBIX
HaBUTallMOHHBIX cHcTeM. DopmaT CUTHAJIOB B CIIyTHHUKOBBIX CHUCTEMax
HaBuranuu. [IpuBeseHne n3MepeHuid K eTMHOMY Oa3zucy u (OpMUPOBaHUE
MaTeMaTHYeCKUX MOJIeNel OInOOK.




Pazgen 2. MaTtemaTuueckue Mo/1eJId OIIHOOK U AJITOPUTMbI
KOMILIEKCHPOBAHUS HHEPUHMATbHBIX U KOPPEKTHPYIOIIMX CHCTEM

Tema 1.1. Monenu morpentHoCcTe HHEPIHUATBHBIX HHEPIUATbHBIX
U3MEPUTEIIBHBIX MOYJICH.

Mopenu omuOOK aKceIepOMETPOB W JAaTUYUKOB YIJIOBOM CKOPOCTH
pa3UYHBIX TUMOB. MeToAbl U aJTOPUTMBI TOBBIIICHUS TOYHOCTH
WHEPLHUATBHBIX HM3MEpUTENbHBIX Moaysiel. BUMM Ha no3MIMOHHBIX
rupockomnax. bBUMM Ha natyukax yrioBod CKOPOCTH.

Tema 1.2. Moaenu norpemHoCcTed HHTErPUPOBAHHBIX CUCTEMBI
OpPHUCHTAlIMU U HAaBUT'allTUN

VYpaBHeHuss OmmMOOK CHCTEM WHEpUUaIbHON Hapuranuu. (OCHOBHBIE
WHCTPYMEHTAIbHBIE  OIMMUOKW. YpaBHEHUS OMIMOOK  ONpPEIeICHUS
KOOpJMHAT. VYpaBHeHUsI OIIMOOK OPUEHTALMHU YYyBCTBUTEIBHBIX
AJIEMEHTOB W OIpEACNICHUE 3aJaHHBIX HaNpaBJICHUN B TMPOCTPAHCTBE.
Monenbs rupocTabuIM3UPOBAHHON MIATGOPMBI C YUYETOM COCTABISIONINX
npetia m ommbok akcenepomeTpoB. Mogens Oecrutardpopmennoit MHC ¢
ydeToM omubok akcenepomerpos u JJYC.

Tema 1.3. Koppekiusi nHEpLHaIbHBIX CUCTEM OT JOIIJIEPOBCKOIO
M3MEpUTEINsl CKOPOCTH WIIH Jlara

HemndupoBanue MHC ¢ ucnons3oBanueM WHGOpPMAIUA O CKOPOCTH OT
JOMIUIEPOBCKOTO M3MEpUTENsi CKOpocTh. VccnenoBanue yCTOHUYMBOCTH U
YpaBHEHHSI OIINOOK.

Tema 1.4. ATropuT™MBI KOMIUIEKCHPOBAHUS B paMKax c1ab0 U KECTKO
CBsI3aHHBIX CUCTEM

Cxembl aNropuTMOB, HCCIIEIOBAaHUE UX CBOMCTB. Peanuzanus anroputMoB
U UX MOJCIMPOBAHUE Uil a’poKocMUueckux cucreM. CoBpeMEHHOE
COCTOSIHHE, OCHOBHBIC MPOOJIEMBI ¥ TTYTH UX PEIICHUS

Pa3zgen 3. AHAJIN3 TOYHOCTH KOMILJIEKCHBIX CUCTEM

Tema 1.1. AHanu3 TOYHOCTH UHTETPUPOBAHHBIX CUCTEM OPUEHTAIUU U
HaBUranmuu a BblpaGOTKe HaBUTAMOHHBIX U ITUHAMHWYCCKUX IMapaMCTPOB
JBUKEHUSI TTIOABMXKHBIX 00BEKTOB Ha JIA3EPHBIX THPOCKOIAX U BOJIOKOHHO-
ONTHUYECKUX TUPOCKOMAX

NCOH na ocHoBe BUMMM c¢ wu3aMmepuTenbHBIM OJIOKOM Ha JIa3epHBIX
TUPOCKOMax. AHalIM3 pe3yJbTaTOB CTEHIOBBIX HCHBITAHUM, BIUSIHHUE
BHemHero MaruutHoro mnojisi. MCOH mst opburansubix KA. Ctpykrypa
noctpoeHus. MMurtanmmonHas wojaenb pabotsl B makere MATLAB
(Simulink), ananus morpemnrHocTei

Tema 3.2. HTerpupoBaHHasi CUCTEMa OPHEHTAIMH U HABUTAIlMH Ha
MHKPOMEXaHHYECKIX THPOCKOIIAX U aKCEIepOMETPaX, aHAJIH3 TOYHOCTH U
00J1aCTh MPUMEHEHUSI.

MeTtponoruueckue XapakTepUCTHKH MHKPOMEXaHUYECKHUX TUPOCKOIOB U
aKcenepoMeTpoB. Moyl UHEPIHUAIbHBIX YYBCTBUTEIbHBIX JIEMEHTOB.
Oco0eHHOCTH TTOCTPOSHUST AITOPUTMOB 00PaOOTKH CUTHAJIOB THPOCKOIIOB
U aKcelepoMeTpoB mpu (HopMHUpOBaHUHM KypcoBepTukaiu. CUucieHue
KOOpJWHAT. KommiekcupoBanne KoopauHaTHOM uWHOOpMAIUU ¢
JAHHBIMU CIIYTHUKOBOM HABUTALIMOHHOM CUCTEMBI.




4.3.

IpakTHyeckue (CeMHHAPCKHUE) 3aHATHS
Tembl IPaKTHUECKUX 3aHATUN U UX TPYIOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

Ne
No . DopMBbI MPAKTUYECKUX Tpynoemkoc pasaeit
W Tembl mpakTHUECKUX 3aHATHI M 15, (1ac) a
JTUCIIUIT
-JIUHBI
Cemectp 3
1 CtpykTypa MOCTpOEHUs CocrapieHue U aHAJIN3 1 11
MHTETPUPOBAHHBIX CUCTEM CTPYKTYP
2 ANTOPUTMBI Pa3zpaboTka anroputmMoB 2 1.2
(G YHKIIMOHUPOBAHUS (G YHKIIMOHUPOBAHUS
WHEPIHATBLHBIX MHEPIHATBLHBIX
HU3MEPUTENBHBIX MOTYJICH M3MEPUTENBbHBIX
Moaynein
3 ANTOPUTMBI HABUTAITMOHHBIX AHanm3 anropuTMOB 2 1.3
ONpeAcICHU I MHEPLHATbHON
HaBUTALIUH
4 Mopenu norpemHocTei Pazpabotka mozeneit 2 2.1
MHEPLHATBHBIX MOTperHoCTeN
M3MEpUTENbHBIX MOAYIEH HMHEPIHATBLHBIX
M3MEPUTENbHBIX
Moaynein
5) Monenu norpenHocTei AHanu3 norpemHocTen 2 2.2
MHTETPUPOBAHHBIX CUCTEMBbI MHTETPUPOBAHHBIX
OpHUEHTAIMH U HaBUT AU CUCTEMBI OPUCHTAIINH U
HABUTAINH
6 Koppexknust nHeprinaaIbHbIX Pa3zpaboTka anroputmMoB 2 2.3
CUCTEM OT JIOTIIEPOBCKOTO KOPPEKINH U UX aHATH3
WU3MEPUTENS CKOPOCTH WU
nara
7 ANropuTM™MbI Amnanu3 c1abo 1 )KeCTKO 2 2.4
KOMIUICKCUPOBAHUS B PaMKax CBSI3aHHBIX CUCTEM
c11a00 U KECTKO CBA3aHHBIX
CHUCTEM
8 AHann3 TOYHOCTH MonenupoBaHue s 2 3.1
MHTETPUPOBAHHBIX CUCTEM aHaJIM3a TOYHOCTH
OpHUEHTAINY U HABUTAIINH Ba WHTETPUPOBAHHBIX
BbIPa0OTKE HABUTAIIMOHHBIX U CUCTEM OpHEHTallUU U
JUHAMHYECKHUX TTapaMeTpOB HaBUTALIUH
JBUKEHHUSI TTIOBUKHBIX
00BEKTOB
9 HccnenoBanue ommbok NmuTanmonHnoe 2 3.2
MTOCTPOUTENS MOJICTTUPOBAHUE
KYpPCOBEPTHKAIH Ha
MUKpPOMEXaHUYECKUX
TUPOCKOTAX U
aKcenepoMeTpax
Bcero: 17




4.4, JlaGopaTopHble 3aHATHSA
TeMbl 1Ta00OpaTOPHBIX 3aHATHH U UX TPYIAOEMKOCThH IPUBEACHBI B Ta0OIHIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

Ne Tpynoemkocts, | Ne pasnena
HanmenoBanue 1a60paTOpHBIX paboT S

/11 (1ac) .

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

Bcero:

4.5. Kypcosoe npoekTupoBanue (padora)
Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO

4.6. CamocTosiTeJibHasi padoTa CTY/IeHTOB
Bunbl camocToaTenbHON paboTh U €€ TPYI0EMKOCTh MMPUBEICHBI B TabIuUIIe 7.

Tabnuna 7 - Bunsl caMocTosTenbHON pabOTHI B €€ TPYA0EMKOCTh

Bun camocTosTensHOl pabOTHI Bcero, gac Cemectp 3, yac
1 2 3
CamocrosiTebHast pa6oTa, BCero 92 92
M3Y4YEHUE TEOPETHIECKOTo MaTepraia nuciuruinael (TO) 60 60

kypcoBoe npoektuposanue (KI1, KP)

pacueTHo-Tpaduaeckue 3amxanus (PI°3)

BhIMONIHEHKE pedepaTta (P)

IMToaroroska k Tekymemy Koutpoo (TK) 32 32

nmomarirHee 3aganne (/13)

KOHTPOJbHBIE padoThl 3a0unuKoB (KP3)

5. IlepeueHb y4eOHO-METOAUYECKOT0 O0ecTieYeHUs 1JIsl CAMOCTOSITEILHOM

patdoThl 00Yy4AOIIUXCH M0 JUCHUILINHE (MOIYJII0);
VY4eOHO-MeTOIMYEeCKHE MaTepuanbl Ui CaMOCTOSITEIbHONH pabOThl CTYAEHTOB YKa3aHbI B

o.a. 7-11..

10



6.1lepevyeHb MEYATHBIX U IJIEKTPOHHBIX Y4eOHbIX M31aAHUI

[lepeuenb mevaTHBIX U 3JEKTPOHHBIX YUE€OHBIX M3/IaHUN IpHUBeIEH B Tabmule 8.

Tabnuua 8— [lepeyeHb MevyaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3TAHUN

Mudp bubnuorpaduueckas cesiika / URL ampec KomunuecTBo
9K3EMIUISIPOB B
O6ubmuoreke
629.7.05 Angnpees, B. JI. Teopust nneprmanbHOM 4
A65 Haurauu. Koppektupyemsie cucrems! / B.

H.Annpees. - M. : Hayka, 1967. - 647 c.

621.396.9 O. H. Anyuun, I'. . Emenssnnes ; pen. B. I'. 3
A73 [TemexoHoB ;MAIHTErpupOBaHHBIE CUCTEMBI
OpUEHTAIINH U HABUTAIMH ISl MOPCKUX
MOABMXHBIX 00bekTOB / ['0c. Hay4. nenTp PO -
HUU "Onexrponpubop". - 2-¢ uza., nepepad. u
nor. - CII6. : [6. u.], 2003. - 390 c.

629.7 MuKpOCHCTEMBI OPUEHTAIINH OECTIUIOTHBIX 6
M 59 JeTaTeNnbHBIX anmapatos / P. B. Amanyes [u ap.]

pex. B. S1. Pacnionos. - M. : MamuHocTpoeHue,

2011.- 184 c.:
629.7 B. B. Margees, B. f1. PacnonoB. OcCHOBBI 1
M 33 MOCTpOeHUs OecrIaThOPMEHHBIX HHEPITHATBHBIX

HABUTAIIHOHHBIX CUCTEM: YueOHOe IT0co0uEe;
['HI[ P® - ITHUU "Daexrpompudop”, 2009. -

278 c.
681.5 O. A. CrenntanoB. OCHOBBI TEOPHH OIICHUBAHUS C 20
H 49 MIPUJIOKEHUSMH K 3a71a9aM 00paboTKH

HaBUTaIlMOHHON MHpOpMaIuu. YueoHoe
nocobue. Y. 2. Beenenue B Teopuro - CIIO. :
Wzn-so 'HLL P® - ITHUMU "Dnextponpudop"”,
2012. -417 c.

7. TlepevyeHb 3JIEKTPOHHBIX 00Pa30BaTEIbHBIX pecypcoB HHGOPMAMOHHO-

TeJeKOMMYHUKauMOHHON cetu UHTEPHET
[lepeuenr 00pa3oBaTEIBHBIX PECYpPCOB HWHGOPMAIMOHHO-TEIIEKOMMYHUKAITMOHHON CETH
NHTEPHET, HeoO6X0oauMBbIX JUIsl OCBOSHUS TUCIUTLIAHEI IPUBEACH B TaOIUIIE 9.

Tabmuua 9 - IlepedeHp pecypcoB HH(POPMALMOHHO-TEICKOMMYHUKAIIMOHHOW CETH
MHTEPHET, Heo0X0AUMBIX IJISI OCBOCHHUS TUCIUATIINHEI
URL anpec HaumenoBanue

He npenycmorpeno
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8. IlepeueHnb MHGOPMALMOHHBIX TEXHOJIOTHIA
8.1.IlepeyeHb NpPOrpaMMHOIo odecredeHns
[lepedeHp UCTIOIB3yEeMOT0 MPOTPAMMHOT0 OOecTieYeHHs TIpeacTaBiieH B Taduie 10.

Ta6muma 10 — [lepedyenp mporpaMMHOTO oOecriedeHus

Ne i/t HauMmenoBanue

1. MATLAB, MATHCAD

8.2.IlepeueHb HH(POPMANIMOHHO-CITPABOYHBIX CHCTEM

[lepedyenp ncnonabp3yeMbIx HH)OPMAITMOHHO-CIIPABOYHBIX CUCTEM IpecTaBieH B Tabmuue 11.
Ta6muma 11 — [lepeyenp nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne n/m HaumenoBanue

He npenycmoTtpeno

9. MartepuajJbHO-TeXHHYeCKasi 0a3a
CocTaB MaTepuaIbHO-TEXHUYECKOM 0a3bl MpeacTaBieH B Tadmuie 12.

Tabnuma 12 — CocraB MaTepraibHO-TEXHHYECKOH 0a3bl

Howme
Ne HaumeHnoBaHue cocTaBHOM 4aCTU MAaTEpUAIbHO-TEXHUYECKOU ay/:[I/ITo;)I/H/I
/1 0asbl
JlekmonHas aygutopus 13-03a
MynpTuMeaniiHas JEKINOHHAS Ay AUTOPHUSI 13-04
3 JIucrieiHbIi Kitace 13-038

10. OneHouHble cpeacTBA 1S MPOBeICHHS IPOMEKYTOYHOM aTTeCTAlMU
10.1.CocTaB (poHma OLIEHOYHBIX CPEIACTB MpHBeeH B Tadbauie 13

Bua npoMmexxyTouHOM aTrTecTanuu [IpumepHbIil TepedeHb OIEHOYHBIX
CPEICTB
DK3amMeH Cnucok BOIpOCOB K SK3aMEHY;
TecTsl
DK3aMEHAIIMOHHBIE OUJIETHI.

10.2.B xauecTBE KPHUTEPHEB OLCHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHHS) KOMIETEHLUH
00yJaronuMucs MPUMEHSIETCS S-0OaTbHAasl MIKaia OIEHKH CHOPMHPOBAHHOCTH KOMIICTCHIIHH,
KOoTopasi mpuBeeHa B Tadnuie 14. B Teuenue cemectpa MoxeT ucnoiib3oBarbes 100-0amnpHas
IKaJIa MOAYJbHO-PEUTHUHTOBOM CHUCTEMBI Y HUBEPCHUTETA, MpaBUia HCIOJIb30BAHUS KOTOPOH,
YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOpMAaTUBHBIM akToM ['Y AL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

OrreHka
KOMITCTCHIMN XapakTeprcTuka c(hOpMUPOBAHHBIX KOMITETEHIINIHA

5-0autbHAad 1IKana

— oOyyJaronuiicss TIIyOOKO W BCECTOPOHHE YCBOWJI IPOTPaMMHBII

MaTepHal;
«OTJINYHOY
— YBEPEHHO, JIOTUYHO, ITOCIIEIOBATEIHHO M TPAMOTHO €0 M3J1araer;

«BaYTEHO» . .
— OlNMpasiCh Ha 3HAHWSI OCHOBHOM W JOTMOJHUTEIBHOW JIUTEPATypHI,

TCCHO NPUBA3BIBACT YCBOCHHBIC HAYYHBLIC ITOJIOKCHUS C HpaKTI/I‘IeCKOI\/'I
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Ornenka
KOMIICTCHIINHA XapaxTepucTrka cOpMUPOBAHHBIX KOMITETEHITUI
S-OarnbHas 1IKana
NesITeNIbHOCTHIO HAPaBICHUS;
— yMeso 000CHOBBIBAET M ApryMEHTUPYET BBIJBUTAEMbIE UM UJIEH;
— JIeNaeT BBIBOALI U 0000IIEHUS;
— CBOOO/IHO BIIAICET CUCTEMOH CIIEUAIN3UPOBAHHBIX MTOHITHH.
— o0yyarouuiicss TBEpI0 YCBOMIJI MPOTpaMMHBIA MaTepuas, TPaMOTHO U
[0 CYIIECTBY U3JaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOM
JUTEPaTypHI;
— HE JIOMYCKAaeT CYLIECTBEHHBIX HETOYHOCTEN;
(Xoporo» — YBSI3bIBAa€T YCBOCHHBIC 3HAHMS C TMPAKTUYECKOH JeATENbHOCTHIO
(GAICHO» HAIPaBIICHNUS;
— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;
— JIeaeT BBIBOJIBI M 0000IIEHHMS;
— BJIaJICET CUCTEMOM CIIELIUATU3UPOBAHHBIX TOHATUM.
— oOy4Jaronuiicss yCBOMJI TOJIBKO OCHOBHOW TMPOTPaMMHBIA MaTepua,
[0 CYLIECTBY M3JaraeT €ro, Omupasch Ha 3HAHUS TOJBKO OCHOBHOM
JTUTEPATYPHI,
«yIOBJICTBOpHTENp | — JAOMYCKAET HECYIIECTBEHHBIE OUIMOKU 1 HETOUHOCTH;
HO» — UCTIBITBIBACT 3aTPYAHEHHUS B MPAKTUYECKOM MNPHUMEHEHUU 3HAHUUN
«3a4TEHO» HallpaBJICHUS,
— c1a00 apryMeHTHPYET Hay4YHbIE MOJIOKEHHUS,
— 3aTpyaHsieTcs B GOPMYIMPOBAHUN BBIBOJIOB M 0000IICHHUI;
— YaCTUYHO BJIAJICET CUCTEMON CIeUaTU3UPOBAHHBIX MTOHATHH.
— oOydarouiics He YCBOMJI 3HAYUTEIBHOM 4YacTW MPOrpaMMHOIO
MaTepuana,
«HEYNOBJIETBOPUTE | — JIONYCKAeT  CYIIECTBEHHBIE  OMMOKM M HETOYHOCTH  IIpH
JIBHO» paccMOTpeHHH PobOIeM B KOHKPETHOM HalpaBJICHUY;
«HE 32UTCHO» — UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;
— HEe MOKET apryMEHTUPOBATh Hay4HbIE MOJIOKEHHUS;
— He GOpMYITUPYET BEIBOJAOB M 0000IIEHHUH.
10.3.TumnoBbie KOHTPOJILHBIC 3aJaHUS WM HHBIC MaTEPUAIIBI:
Bormpocs! (3amaun) st sK3aMeHa peICTaBlIeHbI B Taouie 15
Tabmuia 15 — Boripocs! (3amaun) 115 9K3aMeHa
Ne /it [Tepedyens BonmpocoB (3a1av) 11s IK3aMeHa Kon
MHIMKATOpa

1 Ha3nauenue u TpeOOBaHMS K MHTETPUPOBAHHBIM CHCTEMaM ITK-1.3.1
OpPHUEHTAIlUH U HABUTAIHH.

2 CTpyKTypHBIE CXEMBI CUCTEM OPUEHTALIMM U HAaBUTALIUH. [IK-1.3.1
CoBpeMEHHOE COCTOSIHUE (aHAJIN3 OTEYECTBEHHBIX U IK-1.3.1
3apyOeKHBIX CUCTEM) U MEPCIIEKTUBA PA3BUTHSI.

4 Pexumbl paboThl, aITOPUTMBI U MOJIENIN TIOTPEIIHOCTEH. [IK-1.3.1

5 AnropuT™Mbl QYHKITMOHUPOBAHUS OECKapAaHHBIX IMK-1.3.1
WHEPIUATHHBIX H3MEPUTETHHBIX MOYJICH.
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6 AKcenepoMeTpbl ¥ TaTYUKHU YIIIOBOM CKOPOCTH, UX TUIIBL, IK-1.3.1
bu3HYecKue TPUHITUIIBI, Ha KOTOPBIX OHU PabOTaroT.
7 Anroputmsl 3a1aun uHTerpanuu nasasix bUMM u CHC. IK-1.3.1

8 H3mepenus, pacueTHas MOJI€Ib, KOBAPUALIMOHHBIN 1 IIK-1.3.1,
orieHouHbIN kaHanbl OK, hopmupoBaHre 0OpaTHBIX CBSA3CH. [K-1.¥.1,

[K-1.B.1
9 Metoarka MOAETUPOBAHUE HEMPEPHIBHBIX AJITOPUTMOB IK-1.3.1,
NCOH ¢ BUMM Ha nazepHbIX, BOJIOKOHHO-ONTUYECKUX WU IIK-1.VY.1,
MUKpPOMEXaHNYECKUX Irupockomnax B nakere MATLAB [IK-1.B.1
(Simulink).

10 MeTtonuka MoaenupoBaHue AUckpeTHoIX anroputmMos MCOH K-1.3.1,
¢ BUMM Ha na3epHbIX, BOJOKOHHO-ONTHYECKUX WU IIK-1.VY.1,
MUKpPOMEXaHNYECKUX rupockomnax B nakere MATLAB [IK-1.B.1
(Simulink).

11 Mertozsl 1 aNrOpUTMbl HABUTALIMOHHBIX ONPEICIICHUN B [K-1.3.1,
CIIyTHUKOBBIX U PAJUOTEXHUYECKUX Ha3EMHBIX [IK-1.V.1,
HaBUTaIlUOHHEIX CUCTEMAX. IIK-1.B.1

12 [IpuHLIHMIIBL AEUCTBUS CIIyTHUKOBBIX U PaJUOTEXHUYECKUX K-1.3.1,
Ha3€MHBIX HaBUTAIMOHHBIX cucTeM. dopMar CUTHAJIOB B IIK-1.VY.1,
CIIYTHHKOBBIX CUCTEMaX HaBUTAIUH.

13 [IpuBenenne n3mepenuii Kk equHomy 6asucy u popmuposanne | I[1K-1.3.1,
MaTeEMaTUYECKUX MOJEIJIENH OIINOOK. IIK-1.VY.1,

[K-1.B.1

14 MarteMaTuyecKkre MO OUTHOOK U aJITOPUTMBI I1K-1.3.1,
KOMIIIEKCUPOBAHUS HHEPLHUAIBHBIX U KOPPEKTUPYIOIINX [IK-1.V.1,
CUCTEM. ITIK-1.B.1

15 Mopenu norpenHocTel HHEPIUAIbHBIX HHEPLUHATbHBIX IIK-1.3.1,
U3MEPUTEIIBHBIX MOIYJICH. [IK-1.V.1,

[1K-1.B.1

16 Monenu omOOK akceIepoOMETPOB U TATUUKOB YTIIIOBOM I[K-1.3.1,

CKOpPOCTH Pa3JIMYHBIX THUIIOB. IIK-1.V.1,
[K-1.B.1
17 MeTopl 1 aNrOpUTMBI MOBBIIEHUS TOYHOCTH MHepLuanbHbix | [IK-1.3.1,
M3MEPHUTEIBbHBIX MOYJICH. IK-1.V.1,

[K-1.B.1

18 . BUMM Ha no3uMOHHBIX THPOCKOITaxX I1K-1.3.1,
[IK-1.V.1,

19 BMMM Ha natumkax yriioBoil CKOPOCTH. I[K-1.3.1,
[K-1.V.1,

20 Mopnenu norpenHocTell MHTErPUPOBAHHBIX CUCTEMBI [K-1.3.1,

OpUEHTALIMY ¥ HABUTALUH. IIK-1.VY.1,
[1K-1.B.1
20 YpaBHeHUs OMMOOK CUCTEM UHEPIUATbHONW HABUTAIUH. [K-1.3.1,
[K-1.V.1,
[K-1.B.1
22 OCHOBHBIE HHCTPYMEHTAJIbHBIE OIIHUOKH. IK-1.3.1,

[K-1.V.1,
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23 YpaBHeHUs OMMOOK ONpeaeNeHUs] KOOPAUHAT. IK-1.3.1,
[K-1.Y.1,

IIK-1.B.1

24 VYpaBHEHHs OTMOOK OPUEHTAIIMH YYBCTBUTEIBHBIX [1K-1.3.1,
3JIEMEHTOB M ONPEICIICHUE 3aJaHHBIX HAIPaBJICHUI B IIK-1.VY.1,
IIPOCTPAHCTBE. [IK-1.B.1

25 Moaenb THPOCTa0MIM3UPOBAHHOM TUIATPOPMBI C YIETOM [1K-1.3.1,
COCTaBJIIONINX Apeiida n ommnOOoK akceIepoOMETPOB. [IK-1.V.1,

[1K-1.B.1

26 Mopnens 6ecrnargopmennoit MHC ¢ yuetom ommbok MK-1.3.1,
akcenepometpoB u AYC. [IK-1.¥.1,

[1K-1.B.1

27 Koppekuus nHepuaiabHbIX CUCTEM OT IOIUIEPOBCKOTO [K-1.3.1,
M3MEPUTENA CKOPOCTH WIIH JIara. IK-1.V.1,

IK-1.B.1

28 Hemnduposanne MHC c¢ ucnonb3oBanuemM nHdOpMaIuu o [1K-1.3.1,
CKOPOCTH OT JOMNIIJIEPOBCKOTO U3MEPUTENSE CKOPOCTH. IIK-1.V.1,

IIK-1.B.1

29 HccnenoBanue yCTOMYMBOCTH M YPaBHEHHSI OLITHOOK. [1K-1.3.1,
IK-1.V.1,

[1K-1.B.1

30 AJNTOPUTMBI KOMIUIEKCUPOBAaHUS B paMKax cJ1abo M KECTKO [K-1.3.1,
CBSI3aHHBIX CHCTEM. TIK-1.V.1,

[1K-1.B.1

30 CxeMbl aIrOpUTMOB, UCCIIEOBAHUE UX CBOMCTB. IK-1.3.1,
[K-1.Y.1,

IK-1.B.1

31 Peanusanus anropuTMoB U UX MOACIIUPOBAHUE IS [K-1.3.1,
A9POKOCMHYECKUX CUCTEM. IK-1.V.1,

IK-1.B.1

33 CoOBpEeMEHHOE COCTOSIHHE, OCHOBHBIC MPOOJIEMBI U TTYTH UX [1K-1.3.1,
peLIeHHUS. [IK-1.¥.1,

33 AHann3 TOYHOCTH KOMIIJICKCHBIX CHCTEM. IIK-1.3.1,
[K-1.V.1,

IK-1.B.1

35 AHann3 TOYHOCTH UHTETPUPOBAHHBIX CUCTEM OPUEHTALIUH U IK-1.3.1,
HABUIallUX HA Ja3€PHBIX TUPOCKOIAX. [IK-1.V.1,

[1K-1.B.1

36 AHann3 TOYHOCTH UHTETPUPOBAHHBIX CUCTEM OPUEHTALIUH U IK-1.3.1,
HaBUT'allMH HA BOJIOKOHHO-ONTHYECKUX TUPOCKOIIAX. TIK-1.V.1,

[1K-1.B.1

15

Bomnpocs! (3agaun) 11 3auera / nudhepeHnpoBaHHOTO 3a4eTa MpeicTaBieHsl B Tadiuie 16.
Tabmuua 16 — Borpocs! (3aaaun) ams 3adeta / qudd. 3auera

Nen/m | Ilepedenn BompocoB (3ama4) yist 3a4eta / nuddepeHImpoBaHHOTO 3a4eTa

VY4eOHbIM MJIaHOM He MPEAYyCMOTPEHO




Tembl W 3aJaHue IS BBIMOJIHCHHS KYPCOBOH pa0OTHI / BBINOJHEHHUS KYpPCOBOTO IPOEKTA
MpeACTaBJICHBI B TaOmie 17

Tabmuua 17— IlpumepHblii TIepedyeHb TeM /IS BBIOJHEHHUS KypCOBOH pabOTHI / BBIIOJIHEHHUS

KypPCOBOTO IIPOCKTA

Ne i/t

KypCOBOTO IIPOEKTA

[TpumepHBIii TepeueHb TeM ISl BHITOJIHEHUS KYPCOBOM paObOThI / BEITOTHEHUS

VY4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

Bonpocs! s poBeeHNs TPOMEKYTOUYHOM aTTECTAllMM NP TECTHUPOBAHHH IPEICTABICHBI B
Tabymue 18

Tabmuua 18 — [IpumepHbIii IepedeHb BOIIPOCOB ISk TECTOB

Kon
Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB 1508010508
aTopa
3a/1aHus/TeCThI JUISl IPOBEPKH OCTATOYHBIX 3HAHHIA
1 Tun 1 3aganre KOMOWHHUPOBAHHOTO THUIA C BbIOOpOM omHoro BepHoro | [1K-1
OTBETAa U3 YETHIPEX MPEUIOKECHHBIX 1 000CHOBaHUEM BHIOODA.
Kakyro hopmy umeer 3emis?
1. Coepnr
2. Dmriconaa
3. F'eonna
4. HeompeneneHHyto
DTaNOHHBIN OTBET
4. HeonpenejeHHYI0
BcenenctBue HepaBHOMEPHOTO pacHpeleieHHss MacC B Tele 3eMIIH,
NEHCTBUS CUJI TPaBUTALMM U BpalllEHUsl €€ B MPOCTPAHCTBE MOBEPXHOCTH
3emnu  uMeeT HeompeaeneHHY ¢opmy. IlepBoe reomerpuueckoe
MPUOJIKEHNE Ha3pIBalOT TeougoM. [eomn »TOo urypa 3emin,
o0pa3oBaHHasi YPOBEHHOH MOBEPXHOCTHIO, COBIAAAIONICH € MTOBEPXHOCTHIO
MupoBoro oxeaHa B COCTOSHUM IIOJIHOTO TIOKOSI W paBHOBECHS U
MPOJOHKEHHON TIOJ] MaTepukaMu. ANNpPOKCUMAIUEH Teouaa sBISETCS
reoMerpuueckas (urypa HaszblBaeMasi 3JUIMIICOMAOM. J[sl ympoIeHHBIX
pacyeToB IUIUIICOU] 3AMEHSIOT CHEpPOil.
2 Tun 2 3aganue KOMOMHUPOBAHHOTO THMA C BbIOOpoM Heckodbkux | [1K-1

BApHUAHTOB OTBCTA U3 MNPCAJIOKCHHBIX W Pa3BCPHYTHIM O6OCHOBaHI/I€M
BBIOOpA.

Kakue  cuctemMbl  KOOpPAMHAT  HCIOOJNB3YIOT  TpU  pazpaboTke
BBIUMCIUTENbHBIX  QITOPUTMOB  (YHKIIMOHHPOBAHUS  HMHEPIHAIbHBIX
HABUTAIIMOHHBIX CHUCTEM TIPU JIBIDKEHUU OOBEKTa B  BO3AYIIHOM
MIPOCTPAHCTBE




3eMHas cucTeMa KOOpAMHaT
CraproBas cucreMa KOOpAHUHAT
HopMmanbehast cuctema KoopAauHaT
CasizaHHas cucteMa KOOpJIMHAT

CKkopocTHast ciucTeMa KOOpIAHHAT

S T B o

[TommyckopocTHast cucTeMa KOOpAHHAT
7. TpaekTopHas cUCTeMa KOOPIUHAT
OTaJIOHHBIN OTBET
1. 3eMHasi cucTeMa KOOpAUHAT
2. CraproBasi cucTeMa KOOPJAMHAT
3. HopmaabHasi cucTeMa KOOPIAMHAT
4. Cpsi3aHHasl CHCTEMAa KOOPAMHAT
5. TpaekTopHasi cucTeMa KOOPIAMHAT

3eMHas  cUCTeMa  KOOpAMHAT  MCHOJB3yeTCcsd Ul ONpEeAcieHUs
MECTOIOJIOKEHUSI TOJIBUYKHOTO OOBEKTa B OKOJIO3EMHOM IPOCTPAHCTBE.
[Ipu 3TOM HaHHBIE MOTYT OBITH yKa3aHbI TUOO B BUJE JCKAPTOBBIX WA B
dbopmMe TOJISIPHBIX KOOpAWHAT (mUpoTa W nonrota). HopmansHas cucrema
KOOpDAMHAT  BBOJAWUTCS  JUId  OIpENCJICHUS  OpUEHTAlWu  OOBbeKTa
OTHOCHUTEIILHO 36MHOM MOBEpXHOCTH. Havasio HOpMaabHOU CHCTEMBI MOXKET
OBITH JKECTKO MPUBA3AHO K 3€MHOH MOBEPXHOCTH ( YCIOBHO HEMOJBM)KHAS
CHCTEMa) WJIM pacrojlaraThCsi B IEHTpEe Macc OOBeKTa (IMOJIBHMKHAS
cucrema). CyniecTByeT HECKOJIbKO pPAa3HOBHJIHOCTEW 3TOH CHUCTEMBI.
Hanpumep, ecniu ocb OX HampaBisieTcs MO MECTHOMY MepUIUaHy, TO
TaKyl0 CHUCTEMY Ha3bIBAlOT HOPMaJbHOH reorpauyeckoil, ecim oHa
HampaBJIsIeTCd B 3aJlaHHYI0 TOYKy — oproapomudeckou. CraproBas CK
SIBJISIETCS.  4AaCTHBIM  CIIy4aeM opronpomuyeckot CK. Ilonmoxxenue
cesa3anHoi CK otHOcutenbHO HOpMmanbHOM CK ompenenseT opueHTaluio
oobekTa. Tpaekropnas CK ompenenser moloKeHHE BEKTOpa 3E€MHOM
ckopoctu otHocuTenbHO Apyrux CK. CkopoctHas u nosyckopoctHas CK,
CBA3aHHBI C BO3AYIIHOM CKOPOCTBIO JIeTaTelabHOro ammapara. llpu
pPacCMOTPEHUH BOIIPOCOB HABUTALIMOHHBIX OIPENETICHHUI 3TH CHUCTEMBI He
VCIIOJIB3YIOT.

Tun 3 3aganue 3aKpbITOrO TUIMA HA YCTAHOBJIEHUE COOTBETCTBUS

Y cTaHOBHUTE COOTBETCTBUE MEXKY (POpMyTIaMH BHIYHUCICHUS
COCTaBJISIOLINX KaXKYILETocs YCKOPEHUs U UX (PU3HUECKUM COJIepKaHueM

1. a =20 xV, a. YCKOpEeHHE CUJI TPaBUTAIlUU

rae Q) - yriaoBast CKOpOCThb

BpaiueHus 3emiuu, V —
CKOPOCTbH JIBIDKEHUSI 00BEKTa

2. a,=wxV, 0. YckopeHne OTHOCUTEIBHO
MOBEPXHOCTU 3eMIIU

IZie @ - yrioBasi CKOPOCTh
AC @ =T p (OTHOCHUTEIBHOE YCKOPEHUE)

BpaIeHus: 00beKTa
OTHOCHTEJIBHO LIEHTpa 3eMIIn

[1K-1
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3.a,=Q, x (93 X R), rme R — B. [lepeHocHoe yckopeHue,
BBI3BAaHHOE YTJIOBOM CKOPOCTHIO
BpaIieHus 00beKTa OTHOCUTEIHHO
LIEHTpa 3eMIIn

paauyc 3eMiaun

4. a,=g, r. IlepenocHoe yckopeHnue,
BBI3BAHHOE YTJIOBOM CKOPOCTHIO
BpallleHUsT 3eMJIU

5.a,=V, e. Yekopenne Kopronuca

OTAIOHHBIA OTBET

Kirou ¢ orBeTamu

1 2 3 4 5
e B r a S
Tun 4 3aganue 3aKpbITOrO THUIA HA YCTAaHOBJIEHUE MTOCIIEI0BATEILHOCTH TIK-1
Pacnonoxurte B mpaBuiIbHOM nopsiike JAercTBuA npu noarotroske MHC k
pabote
a) Bxirouenne cuctemsl
6) banancuposka
B) ['pybas BeicTaBKa
r) ['mpoxomnacupoBanue
1) lopu3oHTHpOBaHKE
Kirou ¢ orBeTaMu
1 2 3 4 5
a B i r S
Tun 5 3aganve OTKPBITOrO THIA C PA3BEPHYTHIM OTBETOM. [MK-1

VYKaxuTe NpeuMyIIecTBa U HEAOCTaTKH OecriaT(opMeHHBIX
MHEPIUAIBHBIX CHCTEM OPHEHTAMU W HABUTALUH MO OTHOIICHHIO K
1aT(OPMEHHBIM CUCTEMaM

OTAIOHHBIA OTBET

BecrimatdopMeHHbIe MHEPIUAIBHBIX CHCTEM OpPUCHTAIMH W HaBUTAIMH
ropaszo npoiie miarGopMeHHbIX B KOHCTPYKTUBHOM ILJIaHE, TOCKOJIBKY HE
COZEPKAT IEMEHTOB MPELU3UOHHON JIEKTPOMEXAaHUKU. B CBA3M € 3THM
OHM 0071a7al0T 0oJiee BBHICOKOM HAIEKHOCTHIO M CYIIECTBEHHO JCIIEBIIE
wiatropMeHHbIX. [JIaBHBIH HEAOCTATOK JTHX CHCTEM 3aKIo4yaeTcs B
HEOOXOJUMOCTH HCIIOJIb30BAHUS MPU UX IMOCTPOECHUU THUPOCKOMHMYECKHUX
JaTYUKOB M  AKCEJIEPOMETPOB C OUYEHb I[MIHPOKUM JIHUHAMUYECKUM
JMAINa30HOM, IIOCKOJBbKY CHTHAJIBI 3THX JAaTYMKOB B  COCTaBe
OecriaTOpMEHHBIX WHEPIHMATBHBIX CUCTEM OPHUCHTAIIMM W HABUTAIlUU
COJZIepXKaT HE TOJIBKO HABUTALIMOHHYIO COCTABJISIONIYIO, HO U KOMIIOHEHTHI,
CBS3aHHBIE C BpalleHHEM OOBEKTa B TNPOCTpaHCTBE. M3MepuTeNnbHbBIE
YCTPOMCTBA ¢ NIMPOKUM JTUHAMHUYECKUM JTMAaNa30HOM HMEIOT 0oJiee HU3KYIO
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TOYHOCTHb M3MepeHus. B urore obnmacte mpuMeHeHUs1 OecruiaTGopMeHHBIC
HHCPHUAJIBHBIX CHCTCM OpPUCHTALlMKM W HaBUT'allUKM - 3TO CHUCTEMBbI
MOHWKEHHOM M CpeHEN TOYHOCTH.

[TepedyeHpr TeM KOHTPOJBHBIX PaOOT MO AUCITUIUIMHE 00YYaromuXxcsl 3a09HON (OpMBbl OOyUCHHSI,
npeacTaBiIeHbI B Tabmwmie 19.

Ta6muma 19 — [lepeyeHb KOHTPOIBHBIX PadbOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4.Meroandeckue MaTepualbl, OMPEACIAIONINE TPOIEAYPhl OICHUBAHMS WHIUKATOPOB,
XapaKTepU3YIOMIMX d3Tanbl  (OPMUPOBAHMUS KOMIIETCHIIMM, COAEpKATCS B  JIOKAIBHBIX
HopMaTuBHBIX akTax ['YAII, pernmaMeHTHPYIONIMX TOPSIAOK U MPOLEAYPY MTPOBEICHUS TEKYILIETO
KOHTPOJIS YCIIEBAEMOCTH M MIPOMEXYTOUHOM aTTectanuu odyuatommxcs ['Y AL

11. Meroauyeckue yKa3aHus JJsi 00y4aIOMIUXCH M0 OCBOEHUIO M CHUININHBI

11.1. MeToauyeckne yKazaHus s 00y4AHOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOT0 MaTepuaJa.

OcHOBHOE Ha3Ha4YeHHUE JIEKIMOHHOIO MaTepuaja — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riyOOKoe W sICHOE H3JIoKeHHe yueOHoro Mmartepuana. Ha3HaueHHe COBpEeMEHHOW JIEKIMH B
paMKax JIUCUUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(OPMALMIO MO TE€ME, a B OCBOCHUH
dbyHIaMEHTAIBHBIX TPOOJIeM JUCIUIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEUIINX
JTOCTHKEHUI HayuyHOUM MbIciu. B ydueOHOM mpoliecce JeKUHs BbIMOJIHIET METOJ0JOTUYECKYIO,
OpPraHU3alMOHHYI0 U MH(POPMALMOHHYIO (GYHKUIUHU. JIEKIUs pacKpbIBaeT MOHATUHHBINA ammapar
KOHKpeTHOM oOjacTu 3HaHMs, €€ MpoOJIeMbl, MaeT LEeNbHOE MPEACTaBICHUE O IUCIMILIUHE,
MTOKa3bIBAET B3aUMOCBSI3b C IPYTUMU JUCLUIUTMHAMH.

[TnanupyeMbl pe3ynbTaThl IPU OCBOEHUU 00YUYaIOIIUMCS JIEKIIMOHHOTO MaTepHana:

— MOJIyYEHUE COBPEMEHHBIX, LIEJTOCTHBIX, B3aUMOCBS3aHHbIX 3HAHUM, YPOBEHb KOTOPBIX
OIIPENEIACTCS LEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TeME;

— TIOJy4YeHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPENO/IaBaTEIEM;

— pa3BuTHEe TPO(ECCHOHATHLHO—IENIOBBIX  KauecTB, JIIOOBU K TMpeAMETy U
CaMOCTOSTEIBHOI'O TBOPYECKOTO MBIIIJICHUSI.

— TIOSIBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSITENILHON pabOTHI;

— TMOJIydYeHUE 3HAHUK O COBPEMEHHOM YPOBHE pPa3BUTHS HAyKU M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI Ha ONIMKaiIIne Tobl;

— HAy4YHTCS METOAMYECKH oOpabarhiBaTh MarepHall (BBIACIATH TJIABHBIE MBICTH H
MOJIOKEHUS, TMPUXOAUTh K KOHKPETHBIM BBIBOJIaM, TOBTOPSATb UX B  Pa3JIMYHbBIX
bopMyTUPOBKax);

— TIONy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKAATHCA JAEMOHCTPALMEN  CIIAWAOB U
UCIIOJIb30BAaHUEM pa3laTOYHOrO MaTepuaja IMpU MPOBEACHUU KOPOTKUX TUCKyccHil 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK 10 JTUCIUTIIHHE.

CrpykTypa npeaocTaBieHus JEKINOHHOTO MaTepraa:

—  H3noxeHne TeOpeTUUECKUX BOIIPOCOB, CBSI3aHHBIX C pACCMAaTPUBAEMON TEMOMU;

19



20

—  OnucaHue METOJIOB M aJITOPUTMOB, IIPUMEHSEMBIX IS PEIICHUS TEXHUYSCKUX 3a1ad
MOJICTTUPOBAHUS 3JICKTPOMEXAHMYCCKUX CHCTEM HaBUTAIIMM W YIPABJICHUS IOJBHKHBIMH
00BbEKTaMHU;

—  JleMOHCTpaIys MPUMEPOB PEIICHHS 3a/1a4;

- O060011eHNEe U3JI0KEHHOTO MaTepHaa;

—  OTBeTHI HAa BO3HUKAIOIIIKE BOMPOCHI IO TEME JICKIIUH.

11.2.MeToauyeckne yKa3zaHusl AJsi OOYyYAIOIIMXCHA MO TMPOXOKIECHHI0 TMPAKTHYECKUX
3aHATHH

[IpakTHdeckoe 3aHSATUE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3anuu y4eOHOTO
mporiecca, 3aKJIFOYarOIIascsl B BEITOJIHEHUH O0YJArOIIMMUCS T10JT PYKOBOJICTBOM TPETIOIaBaTEeIs
KOMIUIEKCa YYEeOHBIX 3aJaHUN C IEJIbI0 yCBOSHHUS HAYyYHO-TEOPETHYECKHX OCHOB Yy4eOHOM
JTUCIUTIINHBI, MPUOOPETEHUs] YMEHUM U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS ISl 00YYAIOIIErocs SBISETCS MPUBUTUE 00YJIAOIIIHMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU NESITEILHOCTHU 110 U3y4aeMOU NUCIUILINHE.

[Tnaaupyemblie pe3yabTaThl IPU OCBOCHUU 00YUYAOIUMCS TIPAKTHUECKUX 3aHSATHI:

— 3aKperuieHue, yriayOJjeHue, pacIIMpeHHe W JeTalu3alus 3HAHUK TpH PEIICHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIILHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJICHHE HOBBIMH METOJAAMH W METOJUKAMH HW3YYCHHUS KOHKPETHOM Yy4eOHOM
JMCIUIUIMHEL,

— BbBIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHS TIOJTYYEHHBIX 3HAHUM IS
BBITIOJTHCHM S 3aTaHMUI;

— ofecrieueHre palMOHAILHOTO COYETAaHUs KOJUIEKTUBHON M WHIMBUAYAIBHON (opM
o0Oy4eHusl.

TpeOoBaHus K NPOBeICHUIO NPAKTHYCCKUX 3aHATHI
[Tpu mpoBeeHNN NPAKTHYECKUX 3aHATHI NPENOIaBaTENb JOJIKCH
HNPUAEPKUBATHCS CIECAYIOLUIEro IJIaHa:
- U3JI0KUTB CYTh IPAKTUYECKOIO 3aHATHS U METOJUKY €TO BBIITOJIHECHUS;
- BBIJATh HHAWUBUAYAIBLHOE 33JaHUE KaXKIOMY CTYAECHTY I'PYIIIIbL,
- KOHTPOJIMPOBATh AKTUBHOCTBH CTYJEHTOB B IIPOLIECCE BBINOIHECHUS 3a1aHNUS;
- OIPOBCPUTH PC3YJIbTAT BLIIIOJHCHHA 3adaHUA U OLICHUTH MMOJTHOTY U Ka4CCTBO BBLIITOJIHCHUS I10
100 6anpHOM 1IKaJIe pEUTHHTA;
- OTMCTUTD B KYpPHAJIC TOCCHICHUA ITICPCOHAJIBHOC ITPUCYTCTBUC CTYACHTOB;
- IPOBECTH KOHCYJIBTALMH 110 IPOIMYIICHHBIM TEMaM NPAKTUYCCKUX 3aHITHH;
- IPOBCPUTH PC3YJIbTATLI CAMOCTOATCIILHOTO OCBOCHUW A MAaTCpHraJia 1o NponyuiCcHHbIM TCMaM.

11.3.Metoauyeckue yka3aHusi A 00y4alIMXCS MO NPOXOKIECHHIO CAMOCTOATEIbHOI
padoThI

B xone BBIMOSHEHUS] CaMOCTOSTENHHOW PabOThI, 00YYAIONMIUKCS BBITIOJNHIET paboTy IO
3aJaHUI0O ¥ TIPU METOJMYECKOM PYKOBOJCTBE NpEMNojaBareis, HO 0e3 ero HemocpeICTBEHHOTO
YYaCTHS.

Jnst oOywaromuxcst 1mo 3aoyHoi (opme O0y4deHHs, camMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHUS CaMOCTOSITENBHON paboTh, Yy oOywarorierocs: (Gopmupyercs
nenecooOpa3Hoe MIaHUPOBaHUE pabodero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHSI
¥ HaBBIKM B YCBOGHHU WM CHCTEMAaTH3allMH MpUOOpETaeMbIX 3HAHWN, 00eCreYrBacT BBICOKHIA
YPOBEHb YCIEBAEMOCTH B TEpUOJ OOYYEHHS, TIOMOTAeT TOJIYYUTh HABHIKM MOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSI.



MetoauyeckuMi ~ MaTepuajamMH,  HalpaBisSIONIMMU  CaMOCTOSITENbHYIO  paboTy
00yJarOIIUXCs SIBISIFOTCS Y4€0HO-METOIUYECKUN MaTepral 1Mo JUCHUTIIHHE.

11.4. MeTonnyeckne yKazaHus AJIsl 00y4alOIIUXCS MO NMPOXO0KICHUIO TEKYyIIero KOHTPOJIA
yCIeBaeMoCTH

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJb KayeCTBAa 3HAHWM
00y4aroIuXxcsl, OCYLIECTBISEMOIO B TEYEHUE CEMECTpa C IIEJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JUCLUIUINHBI.

[lopanox  HPOXOXKACHHA  TEKYHIETO  KOHTPOJIA  YCIEBA€MOCTH  OIpPEIENseTCs
[onoxenusmu I'VAII «O TekylmeM KOHTpOJIE YCIEBAEMOCTU M IPOMEXYTOUYHOMW aTTECTalluH
crynentoB ['YAII, oOy4aronuxcsi Mo mporpaMMbl BBICIHIETO 00pa3oBaHus» U «O MOIYIHHO-
PEUTHHTOBOM CUCTEME OLIEHKHM KauyecTBa yueOHOH paboTsl cTyneHTOB B 'Y All».

11.5. Metoanueckue yka3zaHusl IJIs1 O0YYAKOIIUXCS 1O NMPOXOKIEHUIO NMPOMEKYTOYHOM
aTTrecTanuu

[IpomexyrouHas  aTTectauus  OOydYalOIIMXCS  MpeAyCMaTpUBAaeT  OLICHUBAHHE
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3Y/IbTaTOB O0yUEHHS 10 TUCHUIUIMHE B POpMe IK3aMeHa.

Cucrtema oueHOK M TpeOOBaHUS K METOAAM IPOBEACHUS MPOMEKYTOYHON aTTecTaluu
OCYILECTBIISICTCSI B COOTBETCTBHHM ¢ TpeOoBaHusMu Ilomoxenuit «O Tekymem KOHTpOJE
yCIIEBaEMOCTH M IMTPOMEXYTOUHOM arTectaruu cryneHToB 'Y All, o6ydaroniuxcst o mporpaMMel
BbICIIETO OOpaszoBaHus» M «O MOIYJIBHO-PEHTHHTOBOM CHCTEME OIICHKHM KadecTBa y4deOHOM
pabotsl ctynentoB B 'Y All».
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Jluct BHECEHUSI U3MEHEHUH B pab0OvyI0 MPOrpaMMy JUCHUTIIHHEI

JlaTa BHECEHUS
U3MEHEHUU U
JIOIOJHEHUH.

ITonmuce
BHECIIIETO
U3MEHEHUS

ConeprxaHre U3MEHEHUN U JOTIOJTHEHU N

Jarta n Ne

MPOTOKOJIA
3acelaHus
Kadeapbl

Iloamuce
3aB.
Kaeapoii
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