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|. IIEJIA 1 3AJIAYH JACIATITAHBI

Jucnunnmna

«CIyTHHKOBBIE

CHCTCMBI

padruOHaBUT allUN» -

JUCHUITIIIMHA

pamroU3MUECKOTO IHKIIA, HM3ydarolas METOJbl IMMO3UIIMOHUPOBAHUS OOBEKTOB CpPEICTBAMU

pasvoOHaBUTALIHU.
Hear kKypca —

aTh

CTyJIeHTaM

OCHOBHBIC

IpCACTaBICHUA (O) METOdax

MO3UIIUOHUPOBAHUA paﬂHO(bHSquCKHMH Cpe€acTBaMu, TEXHOJIOTHUAX 06pa6OTKI/I pPaanuoOCUTHaJIOB,
COBPCMCHHBIX r100aIbHBIX CIIYTHHUKOBBIX CUCTCMAX IMO3ULITUOHHUPOBAHUS.

3agaum  Kypca -

Hay4YUTb
CIIYTHHUKOBOI'O MO3WIHUOHUPOBAHUA,

OCBOUTH MCTOAbI

CTYyJICHTOB IIOJb30BAaThCS HA3EMHBIMH
00pabOTKM JaHHBIX W3MEPEHHUH,

cpeacrBaMu

IMMOJIYYCHHBIX OT CIIYTHHUKOBBIX PaIWOHABHUIallMOHHBIX CUCTEM.

Il. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

HI/ICHI/IHHI/IHa ((CHYTHI/IKOBLIC CUCTCMBI paJrOHaBUTallUK» OTHOCHUTCA K 00s13aTeNIbHOMI

YacCTU IIPOrPaMMBI.

N3ydyenne Kypca MpeanonaracT HaJIAYUE OCHOBHBIX 3HAHMM 10 JUCLUIUIMHAM
«Craructrueckas paanodusukay, «PagnoTexHuuecKie CUTHAIBI U HET».
[TonmyuyeHHble B mpoliecce 3y4eHHUs! Kypca 3HaHUs. M HaBBIKU MOTYT OBITh MCIIOJIb30BaHbI

BO  BpeMs

MIPOXOKICHUS

MPOU3BOACTBEHHOMN

IIPaKTHKH,

IIOATOTOBKE BBIHYCKHOﬁ

KBaTM(DUKAIIMOHHOM paboThl, a TaKKe B AalibHEHIeH TpodeccnoHanbHoi paboTe.

I11. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA JUCHUITJINHBI

IIporiecc OCBOEHHS NUCLMIUIMHBI HampaBieH Ha (OPMHUPOBAHME KOMIIETEHLUH B
cootBercTBUU ¢ ®PI'OC BO u OIl BO no nanpasnenuto noarorosku 03.03.03 Paguopuzuka.

Hepeqeﬂb IVIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘lel-ll/lﬂ no JTMCHMIIVIMHE, COOTHECCHHBIX C
HHIAXKATOPpAaMH JOCTHKCHUSA KOMIIeTeHII it

HNuauxkaropsl
Komnerennus N PesynabTaThl 00y4eHus
KOMIIeTeHIU
ITK-2 MK nk-2.2 3HaTh: TIPUHIIATIBI paboThl
Cnocoben nonumams | [lpumensiem  3Hawus O | CUCTEMBI CIIyTHUKOBOM
NPUHYUNBLL  NOCMPOEHUS U | NPUHYUNAX nocmpoerus | paAuOHaBUTAllUH
pabomoi COBDEMEHHBIX | MENEKOMMYHUKAYUOHHBIX Ymern: M0JIb30BATHCA
MeNeKOMMYHUKAYUOHHBIX cucmem 8 cghepe | cOBpeMeHHOU
cucmem npogeccuonanvbHou paarOHaBUTAIIIOHHOM
oesmenbHOCmu anmnaparypoi
Baagers: HaBbikamu palbOTBI C
MIPUEMHHUKAMHU CIIyTHUKOBBIX

CUCTCM pagJHOHaBUT AT




IV. COAEP’)KAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM THCHUILIMHBI COCTABJIAET 3 3a4eTHRIX eaquHnI, 108 yacoB, B ToM uncjie 17 yacoB HA IK3aMeH
®DopmMa NPOMeKYTOUHOI aTTecTAlMU: IK3aMeH

4.1. Coz[epma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKazaHUEM BUA0B yqeﬁnmx 3aHSTHH M OTBEJIEHHOI0 HA HUX
KOJIN4YeCTBa aKaJeMHU4YECCKHUX YaCcoB

Buapr yaeOHO# paboTHI,

BKJIIOUAsl CAMOCTOSITENIbHYIO padoTy 00yyaroumxcs,

=
E MPAKTHYECKYIO MTOATOTOBKY U TPYI0EMKOCTb
E g (B yacax)
N § = - 5 2 ®opMa TeKyIero
. Paznen qucuuniunbl/Tema = 2 OHTAKTHAA pabOTa NPCIIONABATEIA C Z KOHTPOJIA
n/n g9 o0y4armuMucs =
@ = S g ycneBaeMoCTH
8 g-l =< = (=}
@ =
s | s = JIa6 g =
S 5 = = Jlexuus a3Z§ZTT;I;H0e Koncyapranust | =
[=P] [ M o <
o = =~ B @)
1 2 3 4 5 6 7 8 9 10
1 bazoBrie MOHSTUS CITYTHUKOBOU
y 15,2 8 - 0,2 7
PaAnOHaBHTALIMH YcTHBIN ompoc
2 Curnansl CPHC u ux nepsuuHast o6paboTka B 8 152 8 ) 02 7 P
HABUTAIIMOHHOM MMPUEMHHKE ' ’
3 Penrenne HaBUTanIMOHHOM 33124 8 23,3 12 4 12 0,3 7 3amuTa oTUeTa Mo
4 HaswurammonHas anmaparypa nojb30BaTelneH J1a00paTOpHOIt
a patyp 8 |273| 12 4 12 0,3 11 plz 6OTI()3




4.2. Ilnan BHeayANTOPHOI caMOCTOSITeJIbHONH PadoThl 00y4aOIIMXCS MO AUCHHUITIHHE

CamocrosiTenpHas paboTa 00yJarmuxcs

y'-IC6H0-MeTOILI/I'-ICCKOC

OueHouHOE obecneyenue
Cemecr HazBanue pasneia, TeMBI Bun camocrosTeapHON .
P pasaera, A canoc Cpo mnoaetui | Tpyioesacts | opegemno | caviocromtensiol
padoThI A p : paboThI
8 baszoseie IIOHATUA CILyTHUKOBOH 1-2 7
paIMOHABUTALIUH - WcTouHNKY M3 OCHOBHOM 1
OIIOJTHUTEIIFHOHU
Curnanst CPHC un ux nepBuuHas o0paboTka B A ——
8 HaBUTAIUOHHOM IIPUEMHUKE Pa6ora ¢ yqe6HI:IKOMa 3-5 7 Verupii | CaMocTosTeIbHbIH MOUCK
CIIpaBOYHOU onpoc JIATEpaTyphbl HA
Permrenne HaBUTanIMOHHOH 33124 JIATCpaTypoH, 00pasoBaTelLHEIX
[IEPBOUCTOYHHUKAMH, pecypeax, LOCTYIHBIC 11O
] KOHCITEKTOM 6-8 7 JIOTUHY M TIAPOJIIO,
Hpe}lOCTaBHHeMbIM
" Hayunoit 6ubimorexoi
Hapurannonnas annapatypa rnosib30Baresieit 9-10 7 3amuTa Y WY
3 . oT4eTa 1o
nabopaTopH
11 4 oi1 pabote
OO0muit 00beM CaMOCTOSITEIIBHOM PaOOTHI MO TUCIUTIINHE (Yac) 32




4.3. ConepxxaHue y4eOHOIro MaTepHuaJia

Tewma 1. bazoBble NOHATHS CIyTHUKOBOM paJlOHABUTALIUN
1.1. Cucrembl KOOpIUHAT
1.2. llIkaJyibl BpEMEH U UX COTJIACOBAHUE
1.3. OnpeneneHue paaAMoOHABUTAIIMOHHBIX U HABUTAIMOHHBIX [1APAMETPOB
1.4. T'eoMeTpuueckre OCHOBBI MO3ULIMOHUPOBAHUS
1.5. ITonsATHE O TI006ATHFHOM H JIOKAJTLHOM MO3ULIMOHUPOBAHUH
1.6. Ha3nauenue u coctaB ri100ajibHBIX CIIyTHUKOBBIX PaJdOHABUTAIIMOHHBIX CUCTEM
U UX QYHKIIMOHAIBHBIX JOTOJTHEHUI

Tema 2. Curnanst CPHC u ux nepBuuHas 00paboTKa B HABUTALIMOHHOM MTPUEMHHUKE
2.1.CocTaB 1 4aCTOTHBIN IUIaH CUTHAJIOB CITyTHUKOBBIX PaIMOHABUTALIMOHHBIX CUCTEM
2.2. CTpyKTypa paJiIuOHaBUTAIMOHHOTO CUTHAJIA
2.3. CoiicTBa paJMOHAaBUTALMOHHBIX CUTHAJIOB U MPUHLUIIBI UX (POpMUpPOBaHUS
2.4. Metonp! nepsuuHoOi 00padboTku curHanoB CPHC B npreMHuKax.

Tema 3. Pemrenne HaBUTAIMOHHOW 33/1a9H
3.1. [Tpunimn 6e33anpoCcCHOro U3MEPEHUS paJMOHABUTAIIIOHHBIX TAPaMETPOB
3.2. CocraB morpenHocTel N3MEepEHUs TICEBI0AATLHOCTH U TICEBA0(a3hI
3.3. [TorpeniHoCTH, BHI3BAaHHBIE BIMSIHUEM TPOIIOCQEPhI
3.4. [lorpemHOCTH, BBI3BAHHBIEC BIMSIHUEM HOHOC(HEPHI
3.5. Monuenu Tportocdepsl
3.6. Mozenu MmoHOTO IEKTPOHHOTO COJEPKAHUSI HOHOC(EPHI
3.7. TUMoOBO aNrOpUTM KOPPEKIMU MOTPEHIHOCTEN U3MEPEHHS I1CEBA0AATBHOCTH
3.8. ®opMyHpOBKa HABUTAIIMOHHOW 33JIa4H.
3.9. AnropuTMBI pelieHus] HaBUTallMOHHOH 3a7aun

Tema 4. HaBuranuoHHas anmnapaTypa Mnojib3oBaTesen
4.1. CocTaB 1 TEXHUYECKUE XapaKTEPUCTUKH HAaBUTAIIMOHHOTO MPUEMHUKA.
4.2. IIporpaMMHO-aJIrOpuTMHUYECKOE 0OecTIedeHne MPUEMHHKA
4.3.Mertoauka CTaTUCTUYECKON 00paboTku U3MEPEHUN MIOTPELIHOCTEN
MO3ULMOHUPOBAHHUS

4.3.1. llepeyeHb CeMMHAPCKHUX, IPAKTHYECKUX 3aHATHI U J1a00pPATOPHBIX padoT

Ne pazgena n HanmenoBanue Tpynoemkocts | Ouenounsie | @opmupye
TeMbl CeMHHApPOB, (uac.) cpeacTBa Mble
NpPaKTHYECKUX U Bcero | U3 mux KOMIIeTeH
Ja00paToOpHbIX padoT | YaCOB | NMPAKTH 110101
yeckas
NnOAroT
OBKa
2 3 4 5 6 7

JIP1. IIpoBenenne

Hasuranuonnas o
WU3MEPEHUH U MOJTyUYeHUe

ammaparypa 12 12

Honbsopatenc | AHHEIX C IPHEMHHKA 3amuTa
MHII M7 u MHII M9. oT4YeTa Mo

[1K-2

JIP2. O6paboTKu JaHHBIX n1abopaTopHO

Pemenue o

HaBmraonmo | MO TEHHBIX € 12 12 it pabote

I npuemHuka MHITI M7 u
3a/1aun

MHIT M9




4.3.2. IlepedyeHb TeM (BONMPOCOB), BLIHOCHMbIX HA CAMOCTOSITE/IbHOE U3Yy4YeHHe CTYyIeHTAMH B
paMkax camocrosaTeabHoi padoTsl (CPC)

Ne Tema 3ananune @opuupyemas HNAK
n/n KOMIIeTeHIIUsl
1 2 3 4 5
1 | ba3oBbie TIOHATHS N3ydeHue anropuTMoB nepexoaa
CIIyTHUKOBOM MEXIY CUCTEMAMH KOOpPAUHAT.
paguoHaBUT AU [IpakTrueckas peanuzanus
JITOPUTMOB MEPEX0/1A B MPOrPAMMHBIX
cpenax MathCad u MatLab
2 | Curnanet CPHC w ux N3ydenue anroputMoB pacuera
nepBUYHas 00paboTKa B noHochepHoii u TponochepHoit
HaBUTALIUOHHOM MOIPELIHOCTH Ha OCHOBE 3a/IaHHBIX
MIPUEMHUKE mozenen cpeasl PPB. ITpaktuueckas
peanu3anus aropuTMOB pacuera K-
noHochepHoi u TporochepHon [K-2 29
JAIbHOMEPHBIX MOTPEIIHOCTEN B
nporpammHubix cpenax MathCad u
MatLab
3 | Pemenue [TonroroBka MaTepuasoB
HABUTAIIMOHHOM 3a/1aul | 1abOpaTOpHBIX  paboOT K  3aluTe.
4 | HaBurauuonnas [ToBTOpeHue u yriryoJieHHOE U3ydeHUe
anmaparypa yueOHOro Marepuana nekuuu, [13 ¢
II0JIb30BaTENEN HCIIOJIb30BAHUEM KOHCIIEKTa JIEKIIMM,
nutepatypsl, UHTEpHET - pecypcoB

4.4, MeToauueckue YKa3aHus 110 OpraHusanum CaMOCTOSITEIbHOI paﬁoTbl CTYAEHTOB

CamocrosTenbHass pabora OakanaBpoB — MHIMBHUIyallbHAs ydeOHas JesTeNbHOCTD,
ocyuecTBisieMast 0€3 HemoCpeACTBEHHOIO PyKOBOJICTBA IperoiaBaTelis (HaydHOro PyKOBOJIUTENS
(KOHCYNIbTAHTA)), B X0 KOTOpPOW OakajaBp aKTUBHO BOCHPHUHHMAET, OCMBICIMBAET MOJIYYEHHYIO
uHpOpMalMIO, pellaeT TEeopeTHYecKHe M MpaKTUYecKHe 3ahayd. B mpolecce mnpoBeaeHUs
CaMOCTOSITENTEHOU paboThI (hopMupyroTcst kommnereHun [1K-2.

Ha camocrosiTenbHy 0 paboTy BEIHOCSTCS CIEIYIOIINE BOIPOCHI 110 TeMaM JTUCIHUITIIHHBIL:

T1. T'eomerpuueckue OCHOBBI MNO3UIUOHHMPOBaHMS. [JobambHOE U JIOKAJIbHOE
no3unroHuposanue. [IpopaboTka JIeKIIMOHHOTO MaTepHaa.

T2. N3mepenue mnceBnoganbHOCTH. DakTOphl, ONpeneaonue nceBaoganbHocTb. [kams
BpPEMEH U UX coriacoBanue. [IpopaboTka JeKIIMOHHOTO MaTepHaa .

T3. Pacnpoctpanenue pamuoBoiH B Tpomocdepe. PacmpocTtpaneHue paauoBOiIH B
nonocdepe. [IpopaboTka JIEKIIMOHHOTO MaTepUaa .

T4. Mopenu Tpomocdepsl. Mosenu MOJHOTO SJIEKTPOHHOTO coaepkanus. [IpopaboTka
JEKIMOHHOI0 MaTepuaa.

TS5. d®opmyaupoBKa HAaBUTAMOHHOW 3ajauyd. Peanu3anuu pelieHUHd HaBUTAMOHHOW
3agaun. [IpopaboTKa JEKIIMOHHOTO MaTepuaa.

T6. CpoiicTBa CUTHAJIOB W MPHUHIUI UX (popMupoBaHuUs. MeTobl MEPBUYHON 0O0pabOTKH
curHasioB CPHC B npuemnukax. [IpopaboTka JIEeKIIMOHHOTO MaTepuania.

T7. Meroauku nu3mepeHuit 1 o0paboTKH HAaHHBIX. [IpopaboTka JEKIIMOHHOTO MaTepuaia u
MOAroToBKa K 3awmure JIP.

KoHTponb pe3ynpTaToB caMOCTOSITENbHON paboThl MPOBOAUTCS B BHJIE YCTHOTO OMpoca B
Yachl BHE paclyCaHMsl YYeOHBIX 3aHATUN MO OTHENBbHOMY IpaduKy, a TaKKe B MPOLECCE 3alUTHI




nabopartopHoii pabotsr JIP1.
4.5. llpumepHasi TeMAaTHKA KYPCOBBIX padoT

BrinonHenne KypcoBbIX paboT He MPEAyCMOTPEHO yUeOHBIM IIIAHOM

V. YYUEBHO-METOJUYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

a) nmepeYeHb JUTEPATYPHI

1. OcHOBBI CIyTHUKOBOM pagunoHaBuraiuu [Teker] : yue6. mocodbue / B. b. iBanos, C. H.
Konecnuk ; pem.: B. B. JlembsinoB, B. . Caxun ; Upkyrtckwuii roc. yH-T, ®u3. dak. - UpkyTck :
Wzn-Bo UT'Y, 2014. - 99 c. ; 20 cm. - bubnuorp.: c. 99. - ISBN 978-5-9624-1106-4/ (37 3k3)

0) nepuoauYecKue N3TaHUSA
B) CIIMCOK ABTOPCKHUX METOAUYECKHUX Pa3padoToK

r) 6a3pl TaHHBIX, HHPOPMALHOHHO-CIIPABOYHBIE H MONCKOBbIE CHCTEMBI

1. ITouckosie cucrembr Google, Yandex.

2. DIEKTPOHHBIE pecypchl JOCTYIHBIE O JIOTHHY M MapoJIo, mpenocTrabisieMble Hay4yHoit
oubmmotrekoit UT'Y.

3. YueOnsle matepuansl kadeapst Ned01 panmonokanuu u paguoHaBuranu MOCKOBCKOTO
aBUAIMOHHOrO MHCTUTYT: http://kaf401.rloc.ru/.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JNCHUIIJIMHBI
6.1. YueOHO-1a00paTOpHOE 000pPy10BaHUE:

KommbroTepHbIii  Kilacc €O CIEUATM3UPOBAHHBIM MPOTPAMMHBIM  OOeCTieueHHeM ISt
MPOBE/ICHUS MPAKTUYECKUX 3aHATUN, MyJIbTUMEIUNHHBIA MPOEKTOp, oducHOoe 00OpyIoBaHUE IS
OTIEPAaTUBHOTO PAa3MHOXKEHHUSI WIUTFOCTPATUBHOTO W PAa3aTOYHOTO JIEKIIMOHHOTO MaTepuaa.
VYuebnblil koMIuieke «CrucrtemMa CIyTHUKOBOW PaJiOHaBUT AL,

6.2. [IporpammHoOe obecnieyenue:
ITporpamma NAVI (cren. T1O npuemunka MHIT M9).
6.3. TexHnuyeckue U J1eKTPOHHbIE CPeACTBA:
B xone ydeOGHOro mporiecca HCIOJB3YIOTCS TEXHUYECKHE CPEICTBa OOy4EHHUS M KOHTPOJIS
3HaHWH CTYJCHTOB (TIPE3EHTANNH, KOHTPOJIMPYIOIIUX MPOTPaMM, JeMOHCTPAIIHOHHBIX YCTaHOBOK),
MCIOJIb30BaHUE KOTOPBIX MPETyCMOTPEHO METOANYECKON KOHLIENIIHEN TpenojaBaHus

Vil. OBPA30OBATEJIBHBIE TEXHOJIOTI'MHU

Urenue JeKUMA MO TeMaM IMPEAINOoJaraeT pelieHue TEeMaTUYeCKHX 3aJad B KayecTBe
MIPUMEPOB, MOAKPEIUIAIONINX TEOPETUUECKUI MaTepuar.



Vill. OHEHOYHBIE MATEPHUAJIBI U151 TEKYHIEI'O KOHTPOJISA U
IMPOMEXYTOYHOM ATTECTALIIUA

OueHovHbIe CPeACTBA TEKYIIEr0 KOHTPOJIS.
Texymuit KOHTPOJIb HAIIPABJICH HA BBISABICHUE CHOPMHUPOBAHHOCTH KommeTeHuid [TK-2.
Jis peanmuzanuy  TEKYIIETO KOHTPOJSI HCIIOJIB3YeTCs OaJUTbHO-PEUTHHIOBAasE CHUCTEMaA

OLICHKHU, IIpHUHATAad B YHUBCPCUTETC.

3a mocenieHre OHOTO BUAA 3aHATUs naetcs 2 O6amna (18 3anaruii (JI+ JIP+KCP) * 2 6amna
= 36 6a)I0B), MAKCUMAJILHOE KOJIMYECTBO OAJIJIOB 3a MUChbMEHHBIN KOHTposb Ha CKP — 6 Gamos,
3a naboparopusie padotsl (JIP) — 18 6ammos (2JIP*9 6amios=18 Gamna).

[Tapamerps! oneHouHoro cpeactna st KCP.
NT— Orenka / 6aisl
gHeHEH OTiIn4yHO Xoportio Y noBneTs. Heynogsi.
5-6 6amtoB 3-4 baiuta 2-1 6amn 0 6amnoB
3agaHue He
ITonHOCTEIO He nmonaocThIO A
ITomHOCTEIO M BBITIOJIHEHBI WIIH
BBIIIOJIHEHEI BCE BBIMIOJHEHBI
Brmmonuenue KOPPEKTHO 3a{aHH€E BBIMOJIHEHO
o 3aaHusl, 3aaHusl,
3aJaHui BBIIIOJIHEHEI BCE OMYIIEHb! OXHA | IOMYIEHE OMHA HE [MOJIHOCTBIO U
3aIaHus. y Y nomyiieHo oonee 3-
— JIBE OIIMOKH. JIBE OIINOKH.
X OIINOOK.

[TapameTpsl OLIECHOYHOT'O CPEJCTBA JIJIs 3aIIMTHI JlabopaTopHbIx padot JIP1-JIP2

Ouenka / 6asuibl

Kputepun
PHTEP OT1inyHO Xopomo VY 1oBneTs. Heynosu.
OIIEHKH
7-9 GannoB 4-6 Ganna 1-3 Gayra. (0 GamnoB
B nenom oruer OtueT He odopMIIeH.
odopmIteH Otuer oopmiieH
KOPPEKTHO, MOJTHOCTBIO. Otuyet opopmIIeH co
ClIeJIaHbl BBIBOJIB, NmeroTest 3HAYUTETbHBIMH
HO UMCHOTCA 3aMcUaHus 110 3aMCYaHHsIMU,
HE3HAYUTEIbHBIC oopmiteHu1O, BBIBOJIBI HE TIOJTHBIC,
HEJIOCTATKH. BBIBOJIBI CIICJIAHBI | TIPH 3aIlUTE CTYJICHT C
ITonHOCTHIO M A ABL C1 bt saill YA
CODDEKTHO I[pwu 3ammre HE TIOJIHOCTHIO. TpyaoM (opMyIupyeT
PP CTYJCHT IOKa3bIBACT HpI/I 3alIUTe - CBOU MBICJIU, HE
oOopMJIIEH OTHUET,
MTOHHUMAET CYIKIECHUSI MPUBOIUT ITPUMEPBI,
CACJIaHbI BBIBOBI.
Iou 3ammTe marepuala, IMOBEPXHOCTHHEI, HEC Hac€T OTBETA Ha
BBIHOHHeHI/Ie I'I[)OKa3aHO MIPpUBOAUT NPHUMEPEI, coacpxkar OIHI/I6KI/I, JOIIOJIHUTCJIBbHBIC
3a/laHui HO HCITBITHIBAET pUMEPBI HE BOITPOCHI

BCECTOPOHHEE U
rIyOOKOE 3HAHKE
Marepuana.
Ortuer no JIP
3aIUIIEH B CPOK.

3aTpyIHEHMS C
BBIBOJIaMH, O/THAKO
JIOCTaTOYHO TOJTHO

OTBEYAET Ha
JIOTIOTHATENbHBIE
BOTIPOCHI.
Otuer no JIP
3aIUILIEH B CPOK.
IIpu cnaye oTuera
HE B CpOK — MHUHYC 1
Oaswr)

MIPUBOIATCS,
OTBETHI Ha
JIOTIOJIHUTEIILHBIE
BOIIPOCHI HE
YBEpEHHBIE.
Oruet 1o JIP
3aIUILIEH B CPOK.
[Ipu cnaue otuera
HE B CPOK — MUHYC
1 6amm)

[TprMepHBbIe BOMPOCHI IS 3aLIUTHI TabopaTOpHOI paboTs! Nel:
1. Kakne mnepBuYHBIE XapaKTEPUCTHKH HABUTALMOHHBIX PaJMOCUTHAJIOB H3MEPSET
HaBUTAIIUOHHBIA TPUEMHUK?




YT0 TaKkoe nceBIOJAILHOCTE?

Yro (pu3nuecKu coCTaBiseT MCEBI0AATBHOCTD?

UTto Takoe HaBUraMOHHAas 3a/1a4a’?

B uem cocTouT reoMeTpruyeCcKuil CMBICI PELIEHNs] HABUTALIMOHHOM 3a1aun’?
Kak B HaBUrallmoOHHOM 3a7ja4€ yYUTBIBAECTCSA CABUT BPEMEHU NPUEMHUKA?

Uro BiMSIET HA CABUT BPEMEHHU N1E€PENATUMKOB CITyTHUKOB?

Kak koppekTupyeTcs yX0J 4aCTOThl FeHepaTopa nepejaTanka’?

Kakue pensituBuctckue 3¢)(heKThl yUUTHIBAIOTCS B CABUTE BPEMEHH CITyTHUKA?

BOoo~NoOR~WN

0.  Kak B HaBUTalIMOHHOM 3aj]aue KOPPEKTUPYETCS BIHUSIHUE TPOrochepbl?
11.  KakoB mpuMepHBI BKJIAJ B BEPTUKAIBHYIO ICEBIOAAIBHOCTH OT TPOHOCHEPHOTO
JOTIOJIHUTEIBHOTO 3aI1a3/1bIBAHMS.
12. Kak B HaBUraliMoOHHOH 3a/1aue KOPPEKTUPYETCs BIUSHIE HOHOC(EpHI?
13. XapakTepuCTUKUA HaBUTallMOHHOTO pueMuuka MHIT M77?

[TpuMepHbIe BOMPOCHI IS 3aLUTHI JaO0paTOPHOM paboThl No2:

1. Uem onpenensieTcss JONOTHUTEIbHAS 3a7epiKKa PaMOBOIH B HOHOC]epe?

2. Yro Takoe nonHoe 31ekTpoHHoe conepxkanue (I19C) nonocdepnr?

3. B xakux eqununax uzmepsiercs [19C?

4. 3aBucsaT M (azoBas U rpynIoBas CKOPOCTH PAJUOBOJIH B MOHOC(EpPE OT 4acTOThI, TO
€CTb, SIBJISICTCS JIM TUIa3Ma AUCTIEPTUPYIOICH cpenoit?

5. KakoB TunuuHbpli BKJIaJ JIONOJIHUTEIBHOIO HOHOC(EpPHOIro 3ama3[blBaHUus B
IICEBJI0JAIBHOCTh ?

6. Kakue daxropsl onpeznenstor 3HaueHus [13C?

7. Kak ocy1iecTBisieTcsl KOPPEKIUs JOMOJIHUTENBHOIO HOHOC(EPHOTO 3ama3iblBaHusl Mpu
pELIEHNN HaBUTALIMOHHOM 3a1a4n?

8. Uemy paBHO [OMOJHUTENbHOE 3ama3ibiBaHue B Mojaenu KioOyuapa ams HOYHBIX
ycloBui?

9. OT uero 3aBUCUT reOMETPUUYECKUI (HAKTOP MOTEPU TOUYHOCTHU?

10. Kak pabotaer nuddepeHnanbHbli pexum?

11. KakoBa Tumm4Hasi TOYHOCTb OMNpEAENECHUS KOOPIMHAT HABUTAI[MOHHBIX MPUEMHUKOB
NOTPeOUTENBCKOrO Kilacca B TJ100aIbHBIX HABUTALIMOHHBIX CHCTeMax?

12. KakoBa mTaTHasi 4YMUCIEHHOCTh TPYNIUPOBOK HABUTAIMOHHBIX cnyTHUKOB GPS u
I'VIOHACC?

13. B xakoM yacToTHOM auanaszone padorart cuctemsl GPS u 'JIOHACC?

14. Kakue MeTopl pa3fiesieHus: CUTHaJIOB ucnonb3ytores B cuctemax GPS u I'VJIOHACC?

15. Kakyio OCHOBHYIO XapaKTEpHCTHKY MOXHO H3MEPATh C MOMOIIBI JIBYXYaCTOTHBIX
HaBUTAIIMOHHBIX IPHEMHUKOB?

OueHovHbIe cpeaAcTBa JJIsl MPOMEKYTOYHOM aTTecTanuM (B (popMe IK3aMeHa).
dopma MpoBeNCHUST MPOMEXKYTOUYHOM aTTECTAlMM — SK3aMEH. PK3aMEH BBICTABJISETCS IO
TEKYIINM HAaKOIIJICHHBIM OILIEHKaM 3a 3aIlUTy JTa00paTopHbBIX paboT.

IIpuMepHbIii NepedyeHb BONPOCOB K IK3aMeHy

1. B 4weM 3akimoydaeTcs OCHOBHOE IPAKTHMYECKOE HA3HAYEHUE  CITyTHUKOBBIX
paZvOHaBUTALIMOHHBIX CUCTEM?

2. Kaxk 3amaercs nonoxenne oonekra?

3. Uto npeacTaBisioT co00i KOOPAWHATHI B T€OLEHTPUIECKOM cucteme?

4. Kak HanpaBjI€Hbl OCH T'€OLEHTPUYECKON CUCTEMbI KOOPIMHAT?

5. Kak 3a1ar0Tcst KOOpAMHATBI B T€0AE3UUECKON cUcTeMe?

6. Kakume cymectBytor Hauboyiee pacnpoCTpaHEHHBIE POCCHICKHE (COBETCKHE) |
3apyOexHbIe CUCTEeMBbI KOOPANHAT?



7. Kakue mnepBUUYHBIE XapaKTEPUCTUKH HABUTAIIMOHHBIX pAJAMOCUTHAJIOB H3MEpseT
HaBHUTALIMOHHBIN TPUEMHUK?

8. Kak ompenensieTcss CKopocTh 00beKTa?

9. Yto Takoe nceBA0AaIbHOCTD?

10. Yto ¢u3uuecKku COCTaBIISET MCEBA0AATHHOCTD?

11. Yto Takoe HaBUralMoHHas 3a1aqa’?

12. B 4emM COCTOUT reOMETPUYECKHI1 CMBICI PEILICHUSI HABUTAIIMOHHOM 3a1aun?

13. Kak B HaBUTallMOHHOM 3aj]au€ YUUTHIBACTCS CABUT BPEMEHH MPUEMHHKA?

14. Yto BAMSET HA CIBUT BPEMEHHU MEPEIATUUKOB CITYyTHUKOB?

15. Kak koppekTupyercsi yXo/1 4acTOThl TeHepaTopa rnepeaarymuka’?

16. Kakue pensituBuctckue 3¢pGeKThl yYUTHIBAIOTCS B CABUTE€ BPEMEHH CITyTHHKA?

17. Yto Takoe MHOTOJTy4EBOCTh?

18. Kak MOKHO IBITaTHCsI OOPOTHCS C MHOTOJIY4€BOCTHIO?

19. Yro Takoe Tponocdepa v Kak OHa BIUSET HA PACTIPOCTPAHEHHUE PATUOBOJIH?

20. SBnsiercs nmu Tponocdepa nucneprupyromeit cpeaoi?

21. Kak B HaBUTAI[MOHHOM 3a/1a4e KOPPEKTUPYETCsI BIUSHUE Tporochepni?

22. KakoB MpHUMEpHBIM BKJIaJ B BEPTHUKAIbHYIO ICEBIOJAIBLHOCTH OT TPONOCHEPHOro
JOTIOJTHUTEIBLHOTO 3aIia3/IbIBaHUsI ?

23. Yrto Takoe nonochepa?

24. Yewm ormpenensercs TOTMOIHUTENbHAS 3a/IepyKKa paaAHoOBOIH B HOHOChepe?

25. Yto Takoe noiHoe aekTponHoe coaepxkanue (I19C) nonochepni?

26. B xakux eqununax uzmepsercs [19C?

27. 3aBucar nu (pa3oBasi U TPYMIOBasi CKOPOCTU PAIMOBOIH B MOHOC(EpEe OT YaCTOTHI, TO
€CTh, SIBJISIETCS JIM TUIa3Ma AUCTIEPTUPYIOIICH cpemoit?

28. KakoB THUNUYHBIA BKJIAJ JOMOJHUTENIBHOTO HOHOC(HEPHOrO 3ama3/blBaHUusl B
MICEB0JAIBHOCTh ?

29. Kakue akropsl onpenenstor 3Hadenus [13C?

30. Kak ocymiecTBisieTcsi KOPPEKIUs JTOMOJHUTEIIEHOTO HOHOC(EPHOTO 3ama3bIBaHus MIPH
pelIeHuU HaBUTAllMOHHOW 3aa1aun?

31. Yemy paBHO [OMOJHUTENbHOE 3ama3jpiBaHue B Mozenu KioOydapa nias HOUYHBIX
ycIoBui?

32. Ot 4ero 3aBUCUT r€OMETPUUECKHUM (PaKTOp MOTEPU TOUHOCTU?

33. Kak pa0otaet nudpepeHuuanbHbii pexum?

34. KakoBa TUMHUYHAS TOYHOCThH OTPEIEICHHUS KOOPAWMHAT HABUTAIIMOHHBIX MPUEMHUKOB
MOTPEOUTENHCKOTO Kiacca B TNI00aTbHBIX HABUTAIIMOHHBIX CHCTEMaXx?

35. KakoBa mTaTHas YWUCIEHHOCTh TPYNIHPOBOK HABUTAIIMOHHBIX cnyTHUKOB GPS u
I'NIOHACC?

36. B xkakom wactoTHOM auanazone padotatot cucreMmbl GPS u 'JTIOHACC?

37. Kakue MeToibl pa3AesieHnsl CUTHaNIOB ucnoib3ytores B cucreMax GPS u I'JTIOHACC?

38. Kakylo OCHOBHYI XapaKTEpUCTHKY MOKHO HU3MEPATH C IMOMOIIBIO JIBYXYaCTOTHBIX
HaBUTALIMOHHBIX IPUEMHUKOB?

39. Kakme rteo - um remmodu3Myeckue SBIEHUS YJAETCA HCCIENOBATh C ITOMOIIBIO
JIBYyXYaCTOTHBIX HABUTALIMOHHBIX TPUEMHUKOB?

40. Kakyro nHpopmanuio coaepxkar HabaoaaTenbpHbie (observation) rinex-daiib?

41. Kakyto undopmaiuro copepkar HaBUTaIllMOHHbIE (navigation) rinex-ghanisi?

42. Yto Takoe pexuM cenekTuBHoro pocryna GPS?

43. Kakue 3apyOexHbie T7100aTbHbIC HABUTAIMOHHBIE CUCTEMBI JIOJDKHBI OBITh BBEICHHI B
AKCIUTyaTanuo?

44. Kak Ha3bpIBaeTCsl JOKYMEHT, B KOTOPOM OQHIMAIbHO OMUCAHO (HYHKIIMOHHPOBAHUE
CIyTHUKOBOH panuoHaBuranmonHou cucremsl GPS (I'JIOHACC)?

45. 3amuen 1 MHTEpdeiicHbI KOHTPOIBHBIN JOKYMEHT Ipu(OM CEKPETHOCTHU?

46. Yto Takoe kapthl GIM?



47. Kak npexacrasnens! kaptel GIM B IONEX-daiinax?
48. XapakrepucTuku HaBuranmonHoro npuemurka MHIT M7 u MHIT M9.
49. NudopManimoHHOE ¥ MPOrpaMMHOE 00eCcrieueHne HaBUTAllUOHHBIX CUCTEM.

[Tpumep TeCTOBBIX 3aJaHUM 17151 IPOBEPKHU chopmMupoBanHocTH KommeTeHuu [1K-2:
3aganue ¢ exMHUYHBIM BbIOOPOM. BbiOepuTe 01MH NpaBUIbHBIN OTBET

1.

VKaxuTe, Kakas IIKajia BpEMEHH U3 TIEPEUHCIICHBIX, HE CYIIECTBYET:
@) aCTpOHOMHYECKAs
b) HeacTpoHOMMUECKas
C) aToMHast
d) mokanbHas

3aganue ¢ exMHUYHBIM BbIOOPOM. BbiOepuTe 01MH NpaBUIbHBIN OTBET

2.

CucreMa KOOPAUHAT MTO3BOJISET ONPEAETUTD (BBIYHUCIIHTS):

@) COBOKYITHOCTbH ITPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTHK 00bEKTa

b) CcOBOKYMHOCTH MOMPABOK K MOrPEIIHOCTSIM OINPEICICHUS BEKTOpa COCTOSHHUS
oOBeKTa

C) COBOKYIHOCTh KOJHYECTBEHHBIX Mep (OLEHOK) MapaMeTPOB BEKTOpa COCTOSHUSI
o0BeKTa

d) KOJMYECTBEHHYIO MEPY TEKYIIEro OTcueTa BPeMEHH ! OTHOCHTENLHO HAYalbHOIO
orcuera

3ananue ¢ eITMHUYHBIM BHIOOPOM. BbiOepuTe 01MH NPABUJIbLHBIH OTBET

3.

PagnonaBuranimoHHbIN napameTp 3To:
d) IadbHOCTh, M3MEPEHHAass MEXIy HCTOYHMKOM HABHUTAIMOHHOIO CHUTHAla U €ro
MPUEMHUKOM
b) oTHOCHTEIBHOE pPACCTOSHUE, M3MEPEHHOE MEXIy HCTOYHHUKOM HaBUTAI[MOHHOTO
CUTHAJIa U €ro NPUEMHHUKOM
C) HEMOCPEACTBEHHO W3MEpsIieMblii pPaJIMOTEXHUYECKHI MapaMeTp CHrHajga oOT
WMCTOYHMKA HAaBUTAIIMOHHOW HH(pOpMAITHHI
d) pamuanmbHas CKOPOCTh, HEMOCPEICTBEHHO H3MEPEHHas OTHOCHUTEIHHO HCTOYHHUKA
HaBHUTAlIMOHHOHN MH(MOpMAIIH

3agaHue ¢ eIMHUYHBIM BbIOOPOM. BhiOepuTe 01MH NPaBHIIbHBIN OTBET

4.

[kana Bpemenn UTC ato:
a) abCOMIOTHASI aTOMHas [IKala BPEMEHH, KOTOpask MO/JIeP)KUBACTCS TOCYIapCTBEHHBIM
CTaH/IapTOM BPEMEHM U YaCTOTHI
b) ActpoHoMHYecKkas MIKajla BpEMEHH, TIEPHOANYECKH KOPPEKTUpyeMasi Ha MPELECCUI0
Y HYTalMIO CEBEPHOI0O MOJI0ca 3eMJIU U MPUIIUBHBIE CUITBI
C) aroMHas IIKaJlla BPEMEHHW, MNEPUOIMYECKH KOPpPEKTHpyeMas Ha MpPeLecCHuI0 H
HYTaIUIO0 CEBEPHOIO MOIKCA 3EMIIH
d) aTomHas 1IKana BpeMEHH, NIPUBS3aHHAS K aCTPOHOMHUYECKOH IIKalle BPEMEHH Yepe3
LEJIOYUCIIEHHYIO MTONPaBKy

3agaHue ¢ MHOKeCTBEHHBIM BbIOOpOM. BriOepuTe YeThIpe NPpaBUJILHBIX OTBETA

5.

VYKaxuTe KOMIIOHEHTHI T€OLIEHTPUYECKON HHEPIIUATIBHON CUCTEMBI KOOPIMHAT:
a) IIEHTP OTCYETa CUCTEMBI KOOPIMHAT B CEBEPHOM IOJIFOCE 3eMITU
b) eHTp oTCUeTa CHCTEMBI KOOPAMHAT B IIEHTPE Macc 3eMITU
C) ocb Z B HaNPaBJICHUU Ha CEBEPHBIH MOJIOC
d) ocs X — uepe3 I'puHBHUCKUI MepHIHAH
€) oCcb Y- JOMOJIHAET A0 IPABOM TPONKH BEKTOPOB
f) oce X — uepes Touky BecHbl

3agaHue ¢ MHOKeCTBEHHBIM BbI0OOpOM. BriOepuTe YeThIpe NpaBHJIBLHBIX 0TBETA

6.

3emiteii:

VYKaxuTe KOMIOHEHThl TE€OIEHTPUUYECKOM CHUCTEMBI KOOpPJMHAT, CBSI3aHHOM C

) LEHTp OTCYETa CUCTEMbI KOOP/IMHAT B IICHTPE MacC 3eMIIH



b) neHTp oTcueTa cuCTEMBI KOOPMHAT B TOYKE MEpEeCeUeHNUs dKBaTopa U [ pHHBHUCKOTO
MepHuaHa
C) ocb Z B HalpaBJICHUH Ha CEBEPHBII MOITIOC
d) oce X — uepe3 ['puHBUUCKUIT MepUInaH
€) och Y- JOMOJIHAET O IPaBOil TPOMKU BEKTOPOB
f) ocs X — uepe3 Touky BecHbr
3ajaHue ¢ MHOKeCTBEHHBIM BbIOOPOM. BblOepuTe YeThipe NPpaBUJIbLHBIX 0TBETA
7. VYKaKUTE KOMIIOHEHTHI TTI00aTbHON T€0e3UNIECKON CUCTEMBI KOOPAMHAT:
) LEHTp OTCYeTa CHCTEMBbI KOOPIUHAT B LIEHTPE MAcC 3eMITH
b) ock Z B HampaBiIeHUM HA CEBEPHBI MOIIOC
C) WMPOTa- YroJi MKy SKBATOPOM H HAIIPABICHUEM Yepe3 TOUKY HAOIFOICHUS
d) mmpora- yroa MexIy IUIOCKOCTBIO KBAaTOpa M HOPMAIbIO K 36MHOM IOBEPXHOCTH,
IIPOBE/IEHHON Yepe3 TOUKY HaOJII0IeHHS
€) JI0JIrOTa - Yrojl MEXAYy AKBATOPOM U MEPUIUMAHOM, IMPOBEJIEHHBIM Yepe3 TOUKY
HaOJIIONeHUS
f) monrora - yroa MexAy HampaBICHHSIMH uepe3 [ PUHBHUCKHIA MEpHIUAaH |
HanpaBJICHUEM Yepe3 MEpUIHaH TOYKU HAOII0JCHUS
3agaHue ¢ eIMHUYHBIM BbIOOpOM. BbiOepyuTe 01MH NpPaBUIbHBIN 0TBET
8. BexkTop cocTosiHust 00beKTa 3TO:
a) HabOp mapamMeTpOB TEXHUYECKOTO COCTOSIHUS OOBEKTA
b) ckopocTh U HanpaBiICHUE ABUKEHHST 00BbEKTa
C) KOOpAMHATBI U CKOPOCTh OOBEKTA B 33/IaHHOI CUCTEME KOOPIMHAT
d) HabOp paJMOHABUTAIMOHHBIX M HABUTAIMOHHBIX [APaMETPOB, H3MEPEHHBIX
(BBIYMCIIEHHBIX) 0O0BEKTOM
3aganue ¢ exMHUYHBIM BbIOOPOM. BbiOepuTe 01MH NPaBUIBHBIN OTBET
9. HaBuranuoHHslIi napamerp 310:
d) HEIMOCPEICTBEHHO H3MEPSEMbIl paJIUOTEXHHUYECKUH MapaMeTp CHUrHajga oT
MCTOYHUKA HaBUTALIMOHHOW MH(pOpMaluu
b) 3TO reomerpuueckuii MapamMeTp, CBSI3aHHBIM ¢ U3MEPEHHBIM PaIMOHABHIAIHOHHBIM
rapameTpom
C) OTHOCHUTEINbHAS JATBHOCTh, U3MEPEHHAs! 110 CHUTHATIAM HABUTAI[MOHHOTO HCTOYHHKA
d) paguanbHas (OTHOCHUTENIbHASI) CKOPOCTh, U3MEPEHHAS 110 CUTHAJIAM HABUTAI[HOHHOTO
UCTOYHUKA
3agaHue ¢ eIMHUYHBIM BbIOOpOM. BbiOepuTe 01MH NpaBUIbHBIN 0TBET
10.  VYkaxwuTte, Kakas U3 NEPEUUCICHHBIX CHCTEM KOOPAMHAT SIBJISETCS JIOKATbHON
a) [eonieHTprYecKas MHEPIUATBHAS CHCTEMa KOOPAUHAT
b) 'eone3nyeckast HIUTUIICONAATBHAS CUCTEMa KOOPIUHAT
C) JlexaproBa (ropu3oHTaIbHASI, TOMOICHTPUYECKAs) CHCTEMa KOOPAUHAT
d) I'eonlenTpuyeckas cucreMa KOOPIMHAT, CB3aHHAS C BPAIIEHUEM 3eMITU

Pa3paGoTunku:

noneut C.H.KonecHuk

npodeccop B.B./leMbsiHOB

ITporpamma cocraBiena B coorBercTBHH ¢ TpeboBanusiMu PI'OC BO u yuuThIBaeT peKoMeHIaluu
ITOOII no nanpasnenuto u npoduito nmoarotorku 03.03.03 Paguodusuka.



[TporpamMma paccMoTpeHa Ha 3aceaHnuu Kadeapsl paiunoPU3NKA U PATU0IIECKTPOHUKH
«30» aBrycta 2021 r. mportoxos Ne 1

N.0O. 3aB. xadpeapoit Konecnuk C.H.

Hacmoswas npoepamma, He Mmodcem Ovimb GocnpouzeedeHa HU 6 Kakou ¢opme 6e3
npeosapumenbHo20 NUCbMEHHO20 pa3peuteHus Kagheopsi-pa3spabomuuxa npocpammol.



