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. HEJIN U 3AJAYHN JUCTIAITJIMHBI

JAucuunnmza

«CIyTHUKOBBIE

CHUCTCMBI

paaruoHaBUT AT -

JUCHUIIIINHA

pa,I[I/IO(bI/BI/I‘{eCKOFO oUKiIa, u3ydaromasd METOAbl ITO3UIMOHHUPOBAHUA 00BEKTOB CpeacTBaMu

paaroOHaBUTAlIUU.
Hdea» kKypca —

JaTh

CTyACHTaM

OCHOBHBIC

IpCaACTaBICHUA 0 METOodax

MO3UIMOHUPOBAHUA pa,Z[I/IO(i)I/I?:I/I‘IeCKI/IMI/I CpeacTBaMu, TEXHOJIOTHUAX O6pa6OTKI/I paanoCuryajiosB,
COBpPEMECHHBIX I100aabHBIX CIIYTHUKOBBIX CHUCTCMAX IMO3UIIUOHUPOBAHUA.

3agaun  Kypca -

Hay4UTh
CIIyTHUKOBOI'O  IO3ULIMOHUPOBAHHS,

OCBOUTH MCECTOAbI

CTYJICHTOB IIOJIb30BAThCSl HA3€MHBIMU  CPEICTBAMH
00pabOTKH JaHHBIX HW3MEPCHHM,

MOJIYYCHHBIX OT CIIYTHHKOBBIX PaIMOHABHUTAlIMOHHBIX CUCTCM.

Il. MECTO JTUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

I[I/ICL[I/IHJII/IHa <<CHYTHI/IKOBBI€ CUCTCMbI paJvOHaBUTAllMN»» OTHOCHUTCA K 00s13aTeNbHOM

YaCTH IIPpOrpaMMBlI.

N3ydyenune kKypca mpeanosiaraeT HAJIAYAE OCHOBHBIX 3HAHUU 1O JUCLUIUIMHAM
«Crartuctuueckas paguopusuka, «PaanoTeXHuueCKue CUTHAIbI U ST,
[Tonyyennsie B mpoliecce U3ydeHHs Kypca 3HaHUSI U HABBIKA MOTYT OBITh UCIIOJIb30BAHBI

BO BpCMmA

IMPOXOKACHHUA

HpOHSBOI{CTBGHHOﬁ

IIPpAaKTHUKH,

IIOATrOTOBKEC BLIHYCKHOﬁ

KBTM(DUKAIIMOHHOM pabOTHI, a TAK)KE B AalbHEHIICH MTpodeccnoHaIbHOM padoTe.

I11. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA INCHUIIJIMHBI

[Ipomiecc ocBOeHUsI IUCUMIUIMHBI HampaBieH Ha (QopMUpOBaHUE KOMIIETEHIIUHA B
cootBercTBUU ¢ ®I'OC BO u OIl BO no nanpasnenuto noarotoku 03.03.03 Paaunodusunka.

Hepeqenb NJIAaHUPYEMBIX PE3yJbTAaTOB 06yqemm o JTMCIHMUIIJIMHE, COOTHECEHHBIX C
HHAUKATOPaAMH JOCTUKCHU S KOMIIeTeHII i

HNuaukaropsl
Komnerenuus . Pe3yabTaThl 00yueHHs
KOMIIeTeH U
[1K-2 WK rik-2.2 3HaTh: IIPUHLIAIIBI paboThI
Cnocoben nonumams | [lpumensiem  3Hanus O | CUCTEMBI CITYTHUKOBOH
APUHYUNLL  NOCMPOEHUS. U | NPUHYUNAX nocmpoenus | paJuoOHaBUTALUU
pabomoi COBPEMEHHBIX | MEeNeKOMMYHUKAYUOHHBIX YmMmern: HOJIb30BaThCA
MeneKOMMYHUKAYUOHHBIX cucmem 8 cghepe | cOBpeMeHHOU
cucmem npogheccuonanbHoll paJIuOHABUTALIMOHHON
oesmenbHOCmuU anmaparypoi
Baanerb: HaBbIKamMH pPabOTHI C
MPUEMHUKAMH CITYTHUKOBBIX

CHUCTCM paJHOHABUTallUN




IV. COAEPKAHUE U CTPYKTYPA JTUCHUIIJIMHBI

O0beM TMCUUIIMHBI COCTABJIsSIET 3 3aUeTHBIX eqnHuIl, 108 yacoB, B ToM ynciie 17 yacoB Ha IK3aMeH
@®opMa NPOMEKYTOUYHOM aTTECTANUU: IK3aMeH

4.1. Conep:xaHue TMCUHUILJIMHBI, CTPYKTYPUPOBAHHOE M0 TeMAaM, ¢ YKa3aHHeM BH/I0B y4eOHbIX 3aHATHII U 0TBeIECHHOI0 HA HUX
KOJINYECTBA aKa/leMHYeCKUX YaCOB

Bunel yue6Hoi paboThI,

BKJIIO4asaA CaMOCTOATCIIbHYIO pa60Ty o6yqa10u1nxc;1,
MPAKTUYCCKYIO IIOATOTOBKY U TPYJOCMKOCTDb

=
(]
>
= =
g E (B yacax)
g g 3 ®opMa TeKyLero
Ne T3, KonrakTHas paboTa nmpernoiaBarens ¢ =
Paznen nucoumiinHbl/ TEMA = 3 2 KOHTPOJIA
/H ; 3 oOyJaronMucs =
@ = g 8 ycneBaeMoCTH
= s & = s
> (=5 2 X =
(=7 ] = = e 5
= = ] 5 a
3 o = ° JlaGoparopnoe =
= = = Jlexkuus KoucyabTanus | =
5 54 5 o 3aHATHE <
o ==} = = @}
1 2 3 4 5 6 7 8 9 10
1 bazoBrie HOHSTHUSA CIIyTHHUKOBOH
yr 15,2 8 - 0,2 7
Pa/IMOHABHATAIIH VYcTHEIN orpoc
2 Curnansl CPHC u ux nepBuuHas o6paboTka B 8 152 8 ) 02 v P
HaBUTAlIMOHHOM ITPUEMHUKE ' '
3 Permrenne HaBUraninoHHON 3a1a4u 8 23,3 4 12 0,3 7 3amnra oT4eTa o
HaBuramnmonnas amnmaparypa nojb3oBaTelien J1a00paTOPHOI
4 1m0 paTypa noj30sarese 8 | 273 4 12 0,3 11 p§60£




4.2. I1naH BHeayUTOPHOI CaMOCTOSITEIbHOI PaGoThl 00y4aIOIIMXCS MO TUCHMUILIHHE

CamocTosaTenbHas pabota 00y4Jaronuxcs

Y4eOHO-METOINYECKOE

. OneHo4HOE oOecrieyenne
CeMmecT HazBanue pasnesna, TEMEBI Bun camocrosTeapHoON .
P pasaera, A canoe Cpoar mmommertua | ToYA0SKOCTs | gpeserno | cawoctosresol
padoThI 2l p : paboThI
8 bazoBrie HOHATUA CITYTHUKOBOM 1- 7
paJinOHABUT ALK - M cTouyHNKM 13 OCHOBHOU U
ONOJHUTEILHON
Curnansl CPHC u ux nepBuyHas o6paboTka B § JUTEPaTyPHI;
8 HaBUT'alITMOHHOM IIPHCMHHUKE Pabora ¢ yqe6HI:IKOM, 3-5 7 Verabiit | CaMocTOsSTe bHEI TOUCK
CIIpaBOYHOH ompoc JUTEpaTyphl Ha
Pemnrenne HaBUTaIIMOHHOM 3a1a4n JTepaTypon, 00pasoBaTeLHbIX
HepBOHCTOqHHKaMH, pecypcax, ,Z[OCTyHHLIC 110
8 KOHCIEKTOM 6-8 7 JIOTUHY U TIapOJIIo,
Hpe,Z[OCTaBJ'I?[GMBIM
= Hayyuoit 6nbanorexoit
Hasuranunonnas anmaparypa noJib30Baresei 9-10 7 3amura A Y
3 B oT4YeTa 1Mo
nabopaTtopH
11 4 oii pabote
OO0muii 00eM CaMOCTOSTEIBLHOM PAaOOTHI IO TUCIUILTHHE (Yac) 32




4.3. Coaep:xanue y4eOHOro MaTepuaJia

Tema 1. bazoBble MOHATHS CIIyTHUKOBOM pajiiOHaBUTALIUN
1.1. Cucrembl KOOpIUHAT
1.2. IIkapl BpeMEH U UX COTJIACOBAHUE

1.3. Onpez[eneHI/Ie paavOHAaBUTI'allMOHHBIX 1 HABUTAIMOHHBIX ITIapaMETPOB

1.4. T'eomeTpuueckre OCHOBBI IO3ULIMOHUPOBAHUS
1.5. ITonsATHE O r1106aTBHOM M JIOKAJIBHOM MO3ULMOHUPOBAHUH
1.6. Ha3znauenue u cocTaB I100aJbHBIX CIYTHUKOBBIX PaJHOHABUTALMOHHBIX CUCTEM

U UX (YHKLIMOHAIBHBIX JOMOJIHEHUH

Tewma 2. Curnanel CPHC u ux neppuvnas o0paboTka B HAaBUTAITMOHHOM ITPUEMHHUKE
2.1.CocTaB 1 4aCTOTHBIN TUIaH CUTHAJIOB CITYTHUKOBBIX PaJIMOHABUTAIMOHHBIX CHCTEM
2.2. CTpyKTypa paJuOHaBUTallMOHHOI'O CUTHAJa
2.3. CBoiicTBa paJiOHABUTAIIMOHHBIX CUTHAJIOB U MPUHIMITEI X (pOpMUpOBaHHS
2.4. Metonbl nepBuyHoi 00padoTku curnaioB CPHC B mpuemMHHKaX.

Tema 3. PerieHne HaBUTallMOHHON 33714
3.1. [Tpunun 6e33ampOCHOTO H3MEPEHHSI PalMOHABUTALIMOHHBIX ITAPAMETPOB

3.2. CoctaB norpeniHocTel u3MepeHus ceBI0JaTIbHOCTH U NICeBA0(a3bI
3.3. [lorpemHocTH, BI3BaHHBIEC BIMSHUEM TPOIIOCheps

3.4. [TorpeniHOCTH, BHI3BAHHBIE BIUSHUEM HOHOC(HEPHI
3.5. Mogenu tporochepst
3.6. Mozenu mogHOTro 3JIEKTPOHHOTO COJIep:KaHus HOHOC(hEephl
3.7. TunoBoii anropuT™M KOPPEKIIMU MOTPEITHOCTEM U3MEPEHUS TICEBIOAATBHOCTH
3.8. ®opMynupoBKa HABUTALIMOHHOW 3aJa4H.

3.9. AnropuT™BI pelieHNsS HABUTAlMOHHOHN 337291

Tewma 4. HaBuranuonHas anmaparypa rnojab30Baresnei
4.1. CocTaB U TEXHUUYECKUE XapaKTEPUCTUKU HABUTAIIUOHHOTO MPUEMHHUKA.
4.2. IIporpaMMHO-aIrOpUTMUYECKOE 00ecIIedeHre TPUEMHHKA

4.3 Meronuka

CTaTUCTUYECKOU

MO3UIMOHHUPOBAHUA

00paboTku

U3MEPEHUN

MIOTPELIHOCTEN

4.3.1. llepeyeHb CeMHUHAPCKUX, IPAKTHYECKUX 3aHATHII U J1a00PATOPHBIX padoT

Ne | Ne pazgenam HaumenoBanue Tpynoemkocts | Ouenouynnoie | @opmupye
n/ TeMbI CeMHHApOB, (gac.) cpeacTBa MbIe
H NMPAKTHYECKUX U Bcero | U3 Hux KOMIIETEeH
JIa0OpaTOPHBIX padoT | YaCOB | MPAKTH U
yeckast
NnOAroT
OBKa
1 2 3 4 5 6 7
1 JIP1. IIpoBenenue
Hapuranuonnas N
W3MEPEHUH U MOJTyueHNe
amnmaparypa 12
HonbsopaTenei | AGTHPIX C PUEMHHUKA 3amura
MHIT M7 u MHIT MO. OoTYeTa Mo
[K-2
2 JIP2. O6paboTKu TaHHBIX n1abopaTopHO
Pemenue o
HABMTAIMOHHOR MOJTYYCHHBIX C 12 it pabote
- npuemnuka MHII M7 u
A MHIT M9




4.3.2. [lepevyeHs TeM (BONPOCOB), BLIHOCUMbBIX HA CAMOCTOSITEJIbHOE U3yYeHHEe CTYAeHTaAMH B
paMkax camocTositeabHoil padorsl (CPC)

Ne Tema 3ananue @opvmpyevas NAK
n/n KOMIIeTeHIIU S
1 2 3 4 S
1 | bazoBble MOHSATHS W3ydeHue anropuTMoB mepexoja
CIIyTHUKOBOM MEXJIy CHCTeMaMHt KOOPAMHAT.
pajvoHaBUT AU [IpakTuueckas peanuszanus
ITOPUTMOB TIEpEX0ia B MPOTrPAMMHBIX
cpeaax MathCad u MatLab
2 | Curnaner CPHC u ux N3ydeHue anropuTMoB pacuera
nepBUYHas 00paboTKa B rnoHochepHoi U TporochepHoi
HABUTAIITIOHHOM MOTPEIIHOCTH Ha OCHOBE 33JJaHHBIX
MPUEMHUKE Mozenei cpeasl PPB. IIpaktuueckas
peanu3aius airOpUTMOB pacueTa K-
rnoHochepHOH U TporochepHoi I1K-2 29
JAITBHOMEPHBIX MTOTPEIIHOCTEH B
nporpaMMHbIX cpegax MathCad u
MatLab
3 Pemenue Ilonroroska MaTeprUalIOB
HABUTAIIMOHHOW 3a/1a4M | Ta0OpaTOpHBIX  pabOT K  3aIIuTe.
4 | HaBurauuoHHas [ToBTOpEeHHE U yriIyOJIeHHOE M3y4eHUE
amnmaparypa yuebHoro Marepuana Jjekuuu, 113 ¢
0JIb30BaTese UCIIOJIb30BAaHUEM KOHCIIEKTa JICKIIHA,
auteparypsl, IHTepHET - pecypcoB

4.4. MeTtoanyecKue yKa3aHUs 10 OPTaHU3ALHHN CAMOCTOSITeJIbHONH padoThl CTY/ICHTOB

CamocrosTrenbHas pa0OoTa OakalaBpOoB — HHIMBUAYyallbHas YydeOHas JeATebHOCTb,
ocylecTBisieMasl 6€3 HeMmoCpeICTBEHHOr0 pyKOBOJICTBA MperoaaBaress (HaydHOro pyKOBOAMTENS
(KOHCYJIBbTaHTa)), B XOJle KOTOpOi OakanaBp aKTUBHO BOCHPHUHHMAET, OCMBICIMBAET MOJIYYEHHYIO
nH(pOpMalIMIO, pEIIaeT TEOpeTHYEeCKHe W TNpaKTHUecKue 3ajadd. B mporecce mnpoBeaeHUs
CaMOCTOSITeNIbHON paboThl hopmupyroTcs komnereHuu [1K-2.

Ha camocrostenbHyto paboTy BBIHOCSTCS CIEAYIONIME BOIPOCH! IO TEMaM JUCHUIUIHHBIL:

T1. TeomeTpuyeckue OCHOBbl MNO3MIMOHMpPOBaHUS. [7oOaibHOE U JIOKaJIbHOE
no3umonuposanue. [IpopaboTka JIeKIIMOHHOTO MaTepuara.

T2. U3mepenue nceBnoaanbHOCTH. PaKTOphI, ONPEAEIAIOIINE ICeBAONANBHOCTD. [Ikamnsl
BpEMEH U Ux coryiacoBanue. [IpopaboTka JIEKIIMOHHOTO MaTepHaa.

T3. Pacnpoctpanenue paauoBoiH B Tpomocdepe. PacnpocTpaneHue paauoBOJIH B
nonocgepe. [IpopaboTka JIEKIIMOHHOTO MaTepHaIa.

T4. Mopaenu Ttpomnochepbl. Moaenu HOJIHOTO 3JIEKTPOHHOro coaepkaHus. IIpopaboTka
JIEKIIMOHHOTO MaTepuraa.

TS5. d®opmynupoBKa HaBUTIallMOHHOW 3ajadyd. Peanu3anuu pelIeHW HaBUTALMOHHOMN
3anaun. [IpopaboTka JEKIIMOHHOTO MaTepHaia.

T6. CpoiicTBa CUTHAJIOB M MPHHUUI UX (popMupoBaHus. MeTonbl nepBUYHON 0O0pabOTKH
curnaioB CPHC B mpuemnukax. [IpopaGoTka JIeKIIMOHHOTO MaTepHaa.

T7. Metonuku usmepeHuii 1 o06paboTku aAaHHBIX. [IpopaboTKa JIEKIMOHHOTO MaTepuana u
MMOATOTOBKA K 3amute JIP.

KoHTpomnb pe3ynbTaToB caMOCTOSTENbHOW pabOThl MPOBOAUTCS B BHUJE YCTHOTO ONpoca B
Yyachl BHE pacluCcaHus Y4eOHbIX 3aHSATHH MO OTAeIbHOMY TpaduKy, a TakKe B MPOIIECCE 3allUThI




nabopatopHoii pabots! JIP1.
4.5. lIpuMepHasi TeMATHKa KYPCOBBIX padoT
BrimonHenue KypcoBbIX paboT He IPEAYCMOTPEHO Y4eOHBIM IIAHOM

V. VUEBHO-METOAYECKOE 1 HTH®OPMAIIMOHHOE OBECIEYEHUE
JTACIHATITAHBI

a) nepevyeHb JUTEPATYPbI

1. OcHOBBI CITyTHUKOBO# paaronaBuramuu [Tekcer] : yue6. mocobue / B. b. Upanos, C. H.
Konecnuk ; pem.: B. B. Jlembsinos, B. M. Caxun ; Upkyrckuii roc. yu-T, ®u3. dak. - Upkyrck :
Nzn-Bo UT'Y, 2014. - 99 c. ; 20 cm. - bubnumorp.: ¢. 99. - ISBN 978-5-9624-1106-4/ (37 3k3)

0) mepuoguYecKne U3JIaAHUS
B) CIIUCOK aBTOPCKUX METOAMYECKUX Pa3padoToK

r) 6a3bl JaHHBIX, HHPOPMAIHOHHO-CIIPABOYHbIE i OUCKOBbIE CHCTEMBI

1. ITouckossie cuctemsl Google, Yandex.

2. DIEKTPOHHBIC PECYPCHI JIOCTYIHBIC 1O JIOTUHY M TApOJII0, IpeaocTaBiseMbic HaydaHoi
ouobmnorexon UI'Y.

3. YueOubie Marepuainsl kadeapsl Ned01 paawonokanuu U pagdoHaBUTaAIMd MOCKOBCKOTO
aBUAIMOHHOTO MHCTUTYT: http://kaf401.rloc.ru/.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI
6.1. YueOHo-1200paTopHOE 000py10BaHUE:

KommnbroTepHblil Kilacc cO  CleNUaATM3UPOBAHHBIM IPOrPAaMMHBIM OOeCreueHHeM s
MIPOBEJCHUS MPAKTUUECKUX 3aHATUH, MYJIbTUMEIUNUHBIM MPOEKTOp, odrucHOE 0O0OpyIOBaHHE IS
ONIEpaTUBHOTO PAa3MHOKEHHUS MJUIFOCTPATUBHOIO M Pa3JaTOYHOrO JIEKIIMOHHOTO MaTrepHaa.
VY4eOHbIif komiieke «CrucremMa CIyTHUKOBOW paluOHABUT AL,

6.2. [IporpammHoOe obecnieyenme:
[Iporpamma NAVI (crient. 110 npuemuuka MHIT M9).
6.3. Texunuyeckue M 3JIeKTPOHHbIE CPEACTBA:
B xone yuebGHOro mpoiiecca MCHOJB3YIOTCS TEXHMUECKHE CpelicTBa OOY4YEeHHsS U KOHTPOJIS
3HaHUH CTYAECHTOB (TMpEe3eHTALNHU, KOHTPOJIUPYIOIUX MPOrPaMM, JEMOHCTPAIIMOHHBIX YCTaHOBOK),
HCIOJIb30BaHNE KOTOPBIX MPEAYCMOTPEHO METOINYECKOM KOHIIETIIIMEN MpernoiaBaHus

VI1l. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Yrenune J'IeKIII/Iﬁ Imo TE€MaM IMpeAnojara€t pemeHUEC TEMATHYCCKUX 3ajJad B KadC€CTBC
MMpUMEPOB, MOAKPCIUIAIOIIUX TeOpCTI/I‘-ICCKI/Iﬁ MaTcpuall.



VIIl. OHEHOYHBIE MATEPUAJIBI IJISI TEKYHIEI'O KOHTPOJISA U
IMPOMEXYTOYHOU ATTECTALLUU

OueHoYHBIE CPEICTBA TEKYLIEr0 KOHTPOJIS.
Texymmuii KOHTPOJIb HAIIPABJICH HA BBISIBJICHUE CPOPMHUPOBaHHOCTH KoMreTeHuui [1K-2.
JUia peain3anuy TEKYILEro KOHTPOJIA MCIOJIb3yeTcs OaulbHO-PEMTHHIOBas CHUCTEMA

OLICHKH, IIPUHATAsI B YHUBEPCUTETE.

3a mocenieHre 0HOTo BUa 3aHATUsA naercs 2 6aia (18 3anaruii (JI+ JIPHKCP) * 2 6anna
= 36 6a/uI0B), MAKCUMaJIbHOE KOJMUYECTBO OAIJIOB 32 MUChMEHHBIN KOHTpoibs Ha CKP — 6 6amios,
3a maboparopusie padboTsl (JIP) — 18 6amnos (2JIP*9 6ammos=18 6amna).

ITapameTpsl oneHouHorO cpeacrna st KCP.
KpHTeDi Ouenka / 6asuibl
g I.[GHE u OTan4Ho Xopouio Y noBieTB. Heynogi.
5-6 6amtoB 3-4 dauta 2-1 0amn 0 Oam1OB
3amganue He
ITonHOCTEIO He nonHocThIO a
ITonuocThIO U BBIITOJIHEHB] UJIN
BBIIIOJIHEHBI BCE BBIIIOJHEHBI
Brmmonnenue KOPPEKTHO 3aJIaHUE BBIIOJIHEHO
. 3aJaHM, 3aJaHMA,
3aaHni BBIIIOJIHEHBI BCE OTYIEHb! OMHA | TOMYIEHEI OxHA HE MOJHOCTBIO U
3aJIaHusl. ym ym JoryIieHo oonee 3-
— JIBE€ OLIMOKMU. JIBE OLLINOKHU.
X OIIUOOK.

[TapameTpsl OIIEHOYHOT'O CPEACTBA JIJIs 3aIUTHI JJabopatopHbIX padot JIP1-JIP2

Koreni Ouenka / 0abl
PHTCP OTIn4HO Xopor1iio Y noBneTs. Heynogi.
OILICHKH
7-9 6amnoB 4-6 Oanna 1-3 Gamia. 0 6amoB
B nenom oryer Otuer He 0OpPMIICH.
odopmIieH Otuet odopmieH
KOPPEKTHO, MTOJTHOCTBIO. OTueT oopMIIeH CO
cIeJaHbl BEIBOIBL, Hmerorcs 3HAYUTEIHLHBIMA
HO UMCHOTCA 3aMCcUyaHUus 110 3aMCYaHHUsIMMU,
HE3HAYUTEILHBIE 0 OpMIICHHIO, BBIBOJIBI HE ITOJIHBIE,
HEIOCTATKHU. BBIBOJBI CAETIAHEl | IIPH 3alllUTE CTYIEHT C
ITomHOCTBIO M A JbLC P i ya
CODDEKTHO [pwu 3amuTe HE MOJIHOCTEIO. TPYAOM (hOPMYJIUPYET
pp CTyI[eHT ITIOKa3bIBACT HpI/I 3alIUTe - CBOU MBICJIU, HE
odopMIIEH OTYET,
IIOHUMAET CYXJICHUSI MPUBOJIUT MTPUMEPHI,
CACJIaHbI BLIBO/BI.
H ¥ 3aTe MaTepI/IaJIa, HOBerHOCTHBI, HEC IacT OTBECTA Ha
Brimosnnenue 1§0Ka3aH0 MIPUBOJIUT MPUMEPEHI, | COJEpkKAT OLITHOKH, JIOIIOJIHUTEIIbHBIE
3aJaHUMN HO HCIIBITEIBAET MpUMEpPHI He BOTPOCHI
BCCCTOPOHHCC | 3aTPYIHEHUS C IIPUBOIATCS
riy0oKoe 3HaHUE py. P ’
BBIBOJJaMH, OJHAKO OTBCTHI Ha
Marephaia. OCTATOYHO IOJIHO JIOTIOTHUTEIILHEIE
Ortuer no JIP A
OTBEYaEeT Ha BOTIPOCHI HE
3aIHUIIEH B CPOK.
JOIIOJIHUTCIBbHBIC yBepeHHLIe.
BOIIPOCHI. Ortuer o JIP
Ortuet no JIP 3alIMIIEH B CPOK.
3aIlUIIEH B CPOK. ITpu cnave otyera
IIpu cnaye oTuera HE B CPOK — MUHYC
HE B CPOK — MUHYC 1 1 6amn)
Oaswr)
[IpumepHBIe BOIIPOCHI TSI 3aITUTHI TabopaTopHOM paboThr Nel:
1. Kakue mnepBUuUHbIE XapaKTEpUCTUKU HABUTALMOHHBIX PAJUOCUTHAIOB H3MEPSET

HaBUTAILIMOHHBINA

HIPUEMHHUK?




Yr0 Takoe nceBaoaaIbHOCTL?

Urto usnyecku cocTaBiIseT NCEBI0AATBHOCTE?

Yrto Takoe HaBUTaI[MOHHAs 3aja4a?

B 4yem coCcTOUT reOMEeTpUYECKHUI CMBICI PEILICHUS] HABUTAllMOHHOM 3a1a4n?
Kaxk B HaBUTraniMoHHOM 3a/ja4e YYUTHIBACTCS CABUT BPEMEHU IIPUEMHUKA?

Urto BIUSET HAa CABUT BPEMEHU MEPEAATUNKOB CITyTHHKOB?

Kaxk koppexkTupyercst yXoJ 4acTOThl reHepaTopa nepeaardyuka?

Kaxkue pensituBuctckue 3p¢heKkTsl yUUTHIBAIOTCS B CABUTE BPEMEHHU CITyTHHUKA?

CoNoORRWN

10.  Kak B HaBUTAIMOHHOM 3371a4€ KOPPEKTUPYETCS BIUSHUE TPOIIOChHephI?

11.  KakoB HpUMEpHBI BKJIJ B BEPTUKAIBHYIO ICEBIOJATBHOCTh OT TPOIOC(HEPHOTO
JIOTIOJTHUTEIHHOTO 3aIa3/IbIBaHusI.

12. Kak B HaBHTaIllMOHHOH 3a/1a4€ KOPPEKTHPYETCS BIUSHUE HOHOC(EPHI?

13.  XapaxTepucCTHKH HaBUTAMOHHOTO MpueMHuKa MHIT M7?

[TpuMepHBIE BOMPOCHI I 3aLIUTHI Ta00paTOpHOI paboThl No2:

1. Yem onpenensieTcs JONOIHUTENbHAS 3a1€P)KKa PaIUOBOJIH B HOHOC(hepe?

2. Yro Takoe mosHOE 31eKTpoHHOE conepkanue (I19C) nonochepsr?

3. B xakux enununax uzmepsiercs [19C?

4. 3aBucsaT au (azoBas U TPYNIOBAs CKOPOCTH PATUOBOJIH B MOHOC(EpPE OT YaCTOTHI, TO
€CTb, SIBJIAETCS JIU IJ1a3Ma JUCIeprupyroei cpeaoi?

5. KakoB THUNHWYHBIA BKJIAJ JOIMOJHUTEIBHOTO HOHOC(HEPHOTO 3ama3[gblBaHUSl B
IICEB/10/1aJIbHOCTb?

6. Kakue daxropsr onpeaenstot 3HaueHust [19C?

7. Kak ocymiecTBisieTcsi KOppeKIHs AONOIHUTEIBHOT0 HOHOC(EPHOro 3ama3blBaHus MpH
pelIeHuU HaBUTAIMOHHOM 3a1aun’?

8. Uemy paBHO JONOJHHUTEIbHOE 3amasjbiBaHue B Mozaenu KioOyuapa Uil HOYHBIX
YCJIOBHI1?

9. Ot 4ero 3aBUCUT reOMETpUYECKUN (HaKTOp MOTEPH TOUHOCTHU?

10. Kak paGotaet auddepeHunanbHbli pesxxum?

11. KakoBa Tunm4Hasi TOYHOCTH ONpPEAEIEHUS KOOPIMHAT HABUTAL[MOHHBIX NPUEMHUKOB
MOTPEeOUTENHCKOTO KJTacca B rI100aJbHBIX HABUTAIIMOHHBIX CHCTEMax?

12. KakoBa ImTaTHas YHUCIEHHOCTh TPYNIHMPOBOK HABUTAIMOHHBIX cHyTHUKOB GPS un
I'JIOHACC?

13. B kakoM yacToTHOM jauanazone padoratot cuctembl GPS u I'JTIOHACC?

14. Kakue MeTo bl pa3zesieHus: CUTHajIoB ucroib3ytores B cuctemax GPS u IJIOHACC?

15. Kakyr0o OCHOBHYIO XapaKT€PUCTHKY MOXHO H3MEPATH C IOMOIIBIO JIBYXUaCTOTHBIX
HABUTAIIMOHHBIX TPUEMHHUKOB?

OueHo4YHbIE CPeCTBA I MPOMEKYTOUYHOM aTrTecTanuu (B gopme IK3aMeHa).
®opma TpoBeACHHS MPOMEKYTOUHOM aTTeCTalMi — 2K3aMEH. 9K3aMEH BBICTABISIETCS IO
TEKYIIIMM HaKOTUICHHBIM OIICHKaM 3a 3allUTy Ja00OpaTOPHBIX padoT.

IIpumepHBbIii NepedYeHb BONPOCOB K IK3aMeHy

1. B ueM 3akimouaercs OCHOBHOE TMPAaKTHUYECKOE HA3HAYEHUE  CITYTHUKOBBIX
PaIOHABUTAIIMOHHBIX CHCTEM?

2. Kak 3agaercs monoxkeHue o0bexra?

3. Yro npeacTapisioT co00il KOOPAMHATHI B T€OLIEHTPUUECKOI cucteme?

4. Kak HanpaBJlIeHbl OCH I'€OIIEHTPUUECKOM CUCTEMbI KOOPIUHAT?

5. Kak 3a/1atoTcs KOOpJIMHATHI B T€0JI€3UNYECKON cucTeME?

6. Kakue cymecTByloT Hamboiee paclpoCTpaHEHHblE pOCCHUHCKUE (COBETCKHE) U
3apyOeKHBIE CHCTEMBI KOOPIUHAT?



7. Kakue mnepBHYHBIE XapaKTEPUCTUKH HABUTALIMOHHBIX PaJUOCHUTHAIOB H3MEPSET
HaBUTAIMOHHBINA TPUEMHUK?

8. Kak onpenensiercst ckopocTb 00beKTa?

9. Yto Takoe nceBIOJAILHOCTD?

10. Yto (hm3muecku CoCcTaBsieT MCEeBI0AATBLHOCTE?

11. Yro Takoe HaBUramuoHHas 3amava’

12. B ueM cOCTOMT reOMETPUUECKHM CMBICI PELLIEHUSI HAaBUTALIMOHHOW 3a1a4n?

13. Kak B HaBUTallMOHHOM 3a/1au€ YYUTHIBACTCS CABUT BPEMEHU MTPUEMHUKA?

14. Yto BaUsET HAa CABUT BPEMEHU N1E€PENATIYMKOB CITyTHUKOB?

15. Kak KkoppeKTUpYyeTCs yXO/1 4aCTOThI TeHEpaTopa nepeaaryuxka’?

16. Kakue penstuBuctckue 3Q(eKTbl yIuTHIBAIOTCS B CIBUTE BPEMEHU CITyTHHUKA?

17. Yto Takoe MHOTOJIy4€BOCTh ?

18. Kak MO>XXHO MBITaThCsl OOPOTHCS C MHOTOIYYEBOCTHIO?

19. Uto Takoe Tponocdepa U Kak OHa BIMSIET HA paCIpPOCTPaHEHUE PATUOBOIH?

20. SBnsieTcs mu Tponocdepa nucneprupyromieit cpeaoi?

21. Kak B HaBUTAIIMOHHOM 3a/1a4e KOPPEKTUPYETCs BIUSIHUE Tporocdepni?

22. KakoB mpHMEpHBIH BKJIaJ B BEPTHKAIBHYIO ICEBAOAATBHOCTh OT TPOmochepHOro
JIOTIOJTHUTEIBHOTO 3ara3/IbIBaHus?

23. Yto Takoe noHocdepa?

24. Yewm ompenensieTcs JOMOIHUTENbHAS 3aJepKKa paJuoBOIH B HOHOC(epe?

25. Yro Takoe moiHOE AekTpoHHoe coaepxkanue ([19C) nonochepnr?

26. B xakux enununax uzmepsiercs [13C?

27. 3aBucsat nu Ga3zoBas U TPYNIOBAsT CKOPOCTH PAIMOBOJIH B MOHOC(EPE OT YACTOTHI, TO
€CTb, ABIISETCS JIU TJ1a3Ma AUCIIepPTUpyrolei cpenoii?

28. KakoB THUNHMYHBIA BKJAX JIOTOJHHUTEIBHOTO HOHOC(HEPHOTO 3ama3[blBaHUs B
TMICEB0JAIBHOCTH?

29. Kakue akropsl onpenenstor 3Hadenus [13C?

30. Kak ocymiecTBisieTcsi KOPPEKIHUs TOMOIHUTEILHOTO HOHOC(EPHOTO 3ama3abIBaHus Mpu
pelieHuU HaBUTAIMOHHOM 3a1aun’?

31. Yemy paBHO JONOJHMTENbHOE 3ama3jpiBaHue B Mozaenu KioOyuapa ansi HOUYHBIX
YCIIOBHIA?

32. OT yero 3aBUCUT T€OMETPUUYECKHH (HhaKTOp MOTEPU TOUHOCTU?

33. Kak pabotaet nuddepeHImanbHbii pexum?

34. KakoBa TMNM4YHAs TOYHOCTb OINpPEAEIEHUS KOOPAMHAT HABUTALlMOHHBIX NPUEMHUKOB
MOTPEeOUTENHCKOTO Ki1acca B rI100adbHBIX HABUTAIIMOHHBIX CHCTEMax?

35. KakoBa mTaTHas YHUCICHHOCTh TPYNIHMPOBOK HABUTALIMOHHBIX cHyTHUKOB GPS n
I'JIOHACC?

36. B xakom yacToTHOM auana3one padoratoT cuctembl GPS u I'JIOHACC?

37. Kakue MeTobl pa3esieHHs] CHTHAJIOB UCTIONIb3ytoTCs B cucteMax GPS u ITJTIOHACC?

38. Kakyro OCHOBHYIO XapaKTEpPUCTUKY MOKHO H3MEPATH C IOMOIIBI0 JBYXUaCTOTHBIX
HABUTAIIMOHHBIX TPUEMHHUKOB?

39. Kakme reo - u renmodusnyeckue SBICHHS YAAETCS HCCIENOBaTh C IOMOIIBIO
JIBYX4YaCTOTHBIX HABUTALIMOHHBIX TPUEMHHUKOB?

40. Kakyro nnhopmaiuio coaepkar HaOltonaTenbHble (observation) rinex-daitnei?

41. Kakyro nndopmaiuio cogepkar HaBUralfoHHble (navigation) rinex-haniasi?

42. Yro Takoe pexuM celeKTuBHOro gocryna GPS?

43. Kakue 3apyOexxHbIe TJIOOQIbHBIC HABUTAIIMOHHBIE CUCTEMBI JOJDKHBI OBITh BBEIACHBI B
JKCIUTyaTaluio?

44. Kax Ha3pIBaeTCs JOKYMEHT, B KOTOPOM O(UIHUAIbHO OMHCAHO (HYHKIHOHUPOBAHUE
CIIyTHUKOBOH paguoHaBuranuonHoi cucremsl GPS (I'NTOHACC)?

45. 3auumex au MHTepdeiicHbIit KOHTPOJIbHBIN JOKYMEHT Ipu(OM CEKpEeTHOCTH?

46. Yro takoe xkaptel GIM?



47. Kak npexacrasnens! kaptel GIM B IONEX-daiinax?
48. XapakTepuCTUKH HaBUTraliMoHHOTO npuemMHrnka MHIT M7 u MHIT M9.
49. NadopMalimoHHOE ¥ MPOTPaMMHOE 00ECTICUeHNE HAaBUTAIIMOHHBIX CHCTEM.

[Tpumep TECTOBBIX 3alaHU U1 IPOBEPKU chopMHUpOBaHHOCTH KomrieTeHnuu T1K-2:
3ananue ¢ eIMHUYHBIM BHIOOPOM. BbiOepuTe 01MH NPABUJIbHBIH OTBET

1.

VkakuTe, Kakas [IKaja BpEMCHH U3 TIEPEUYHCIIEHBIX, HE CYIIECTBYET:
a) aCTPOHOMHYECKASI
b) HeacTpoHOMHUECKas
C) aToMHast
d) noxanpHas

3ananue ¢ eIMHUYHBIM BHIOOPOM. BbiOepuTe 01MH NPABUJIbLHBIH OTBET

2.

Cucrema KOOpAMHAT NO3BOJISET ONPEAETUTH (BBIYUCIIUTD):

a) COBOKYITHOCTb ITPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTUK 00BEKTa

b) coBOKymHOCTH MOMPABOK K MOIPEITHOCTSIM OIPEICICHUS BEKTOpa COCTOSHHUS
o0BbeKTa

C) COBOKYIHOCTh KOJMYECTBEHHBIX Mep (OLIEHOK) MapaMeTpOB BEKTOpa COCTOSHUSI
o0BbeKTa

d) KOJMMYECTBEHHYIO MEpy TEKYILEro OTcueTa BPeMEHH [ OTHOCHTENILHO HA4YalbHOTO
oTcyera

3agaHue ¢ eIMHUYHBIM BbIOOpOM. BbhiOepuTe 01MH NpaBUIbHBIN OTBET

3.

PannonaBUraiMoHHBIN mapaMeTp 3TO:
d) JaJbHOCTh, M3MEPEHHAas MEXIY HCTOYHHKOM HABUTAIMOHHOIO CHUTHAJA M €ro
MIPUEMHUKOM
b) oTHOcHTenbHOE paccTOSHUE, M3MEPEHHOE MEXKIAY HCTOYHMKOM HABUTAI[MOHHOTO
CUTHAJIa U €ro MPUEMHUKOM
C) HEMOCPEACTBEHHO W3MEpsIeMbli pPaJMOTEXHUYCCKHI MapaMeTp CHrHajga oT
WMCTOYHUKA HABUTALIMOHHOW MH(pOpMaIlUu
d) panuanbHas CKOPOCTh, HEMOCPEICTBEHHO H3MEPEHHAas OTHOCHUTEIbHO HCTOYHHUKA
HaBUTALMOHHOW MH(pOpMaLIUU

3agaHue ¢ eIMHUYHBIM BbIOOpOM. BhiOepuTe 01MH NPaBUIbHbIN OTBET

4.

[Ikana Bpemenu UTC sto0:
a) abCOIOTHASI ATOMHAsI IIKajla BPEMEHH, KOTOPask MOJICPIKMUBACTCS TOCY1apCTBEHHBIM
CTaHJApPTOM BPEMEHH U YaCTOTHI
b) ActpoHomMHYecKkas MIKajia BPEMEHH, TIEPHOANIESCKH KOPPEKTUpyeMast Ha MPELECCUI0
U HYTallMIO CEBEPHOTO MOJI0ca 3eMITU U MPUIUBHBIC CUJIBI
C) aroMHas IIKaJla BPEMEHHU, MEPUOIMYCCKH KOPPEKTHpyeMmas Ha MpPElEecCHI0 H
HYTAIMIO CEBEPHOTO T0JIt0ca 3eMIIn
d) aTomHas 1IKana BpeMEHH, MPUBsS3aHHAS K aCTPOHOMHUYECKOM IIKalle BPEMEHH Yepe3
LIEJIOUNCIIEHHYIO MTOTIPaBKY

3a)131me C MHOKECTBCHHBIM BblﬁOpOM. Bl)lﬁepl/lTe YEThIPE NMPpaBUILHBIX OTBETA

5.

VYKa)kuTe KOMIIOHEHTHI T€OLIEHTPUYECKON MHEPIMAIbHON CHUCTEMBI KOOPIMHAT:
a) IEeHTp OTCYEeTa CUCTEMBI KOOPANHAT B CEBEPHOM ITOJTFOCE 3eMITU
b) ueHTp oTCUeTa CMCTEMBI KOOPAWHAT B IIEHTPE Macc 3eMITU
C) och Z B HalpaBJICHUH Ha CEBEPHBII MOTIOC
d) oce X — uepe3 ['puHBUUCKUIT MepUInaH
€) och Y- JIOMOJIHSAET A0 MPaBOK TPOHKH BEKTOPOB
f) oce X — uepe3 Touky BecHbr

3agaHue ¢ MHOKECTBEHHBIM BbI0OOpOM. BbiOepuTe yeThbipe NpaBUJIbLHBIX 0TBETA

6.

3emiieit:

VKaxuTe KOMIIOHEHTBI FeOHeHTqueCKOﬁ CUCTCMBI KOOpAWHAT, CBSI3aHHOM C

a) LHEHTP OTCUCTA CUCTEMbI KOOPAHWHAT B ICHTPE MACC 3emim



b) meHTp oTCUETa CHCTEMBI KOOPAMHAT B TOUKE TIEPECEUCHHS IKBaTopa U [ puHBUYCKOTO
MepuanaHa
C) och Z B HalpaBJICHUH Ha CEBEPHBII MOJIIOC
d) oce X — uepe3 I'puHBHUCKUI MEpHIHAH
€) ocb Y- JOIOJIHAET A0 IPABOM TPOHKHU BEKTOPOB
f) oce X — uepe3 Touky BecHbl
3ajaHue ¢ MHOKeCTBEHHBIM BbIOOpOM. BriGepuTe yeThipe NPpaBHIBLHBIX OTBETA
7. VYKa)XuTe KOMIIOHCHTBI TJI00AJIbHOM T'€0/Ie3MYECKON CHCTEMBI KOOPIUHAT:
) LIEHTp OTCYETa CUCTEMBbI KOOP/IMHAT B IICHTPE MacC 3eMIIH
b) ock Z B HampaBJIeHUH HA CEBEPHBIH MOJTIOC
C) IMpOTa- Yroj MeX/y 3KBATOPOM M HAIPABICHUEM Yepe3 TOUKY HaOJII0ICHHUS
d) mupora- yroja MexIy IUIOCKOCTBIO 9KBATOpa M HOPMAIbIO K 36MHOH MMOBEPXHOCTH,
MIPOBEJICHHON Yepe3 TOUKY HaOII0ICHUS
€) J0JroTra - YroJ MeXIy SKBaTOPOM WM MEPUIMAHOM, MPOBEIACHHBIM Yepe3 TOUYKY
HaOII0ACHUS
f) momrora - yrom MexAy HampaBIeHHSIMH dYepe3 [ pUHBHUCKHIA MEpHIHAaH |
HaIpaBJICHUEM Yepe3 MEPUINaH TOYKU HAOIIOJCHHS
3ananue ¢ eITMHUYHBIM BHIOOPOM. BbiOepuTe 01MH NPABUJIbHBIH OTBET
8. BekTop cocTosiHUSI 00BEKTA 3TO:
a) Habop mapamMeTpOB TEXHUYECKOTO COCTOSIHUS 00BEKTA
b) ckopocTh 1 HampaBiieHUE IBHKCHUS 00bEKTa
C) KOOPJAMHATHI U CKOPOCTh O0BEKTA B 33IaHHOI CUCTEME KOOPIHHAT
d) Habop paAMOHABUTAIMOHHBIX M HABHIAIMOHHBIX MapaMETPOB, H3MEPCHHBIX
(BBIUMCIIEHHBIX ) 00BEKTOM
3ajanue ¢ eTMHUYHBIM BbIOOpOM. BbiGepuTe 01MH NPAaBUJIbHBIH OTBET
9. HaBuranuoHHbIi TapamMeTp 3To:
d) HEMOCPEICTBEHHO M3MEpsIeMbli pPaJMOTEXHUYCCKHI MapaMeTp CHrHajga oT
MCTOYHHMKA HABUTAIIMOHHOW MH(pOpMAaITUU
b) aTo reomerpudeckuii mapaMeTp, CBSI3aHHBINA C M3MEPEHHBIM PaJMOHABUTAI[MOHHBIM
napameTpom
C) OTHOCHTENbHAs JATbHOCTh, H3MEPEHHAs 110 CUTHAJIaM HABUTAI[HOHHOTO UCTOYHHUKA
d) paauanbHas (OTHOCHTEIbHASI) CKOPOCTh, H3MEPEHHAS 10 CUTHAIAaM HaBUTAI[HOHHOTO
WCTOYHHKA
3aganue ¢ exMHUYHBIM BbIOOPOM. BbiOepuTe 01MH NPaBUIBHBIN OTBET
10.  VYkaxwuTe, Kakas U3 NEPEUUCICHHBIX CHCTEM KOOPAMHAT SIBIISIETCS JIOKATbHOU
a) [eotieHTprYeCcKas MHEPIIUATBHAS CHCTEMA KOOPAUHAT
b) 'eone3nyeckast HUTUIICONAATBHAS CUCTEMa KOOPIUHAT
C) JlekapToBa (rOpU30HTAIbHAS, TOMOLEHTPUYECKAs) CHCTEMa KOOPAUHAT
d) T'eonenTprveckas cucTeMa KOOPIMHAT, CBSI3aHHAs C BpaIlleHUEM 3eMJTH

Pa3zpadorunku:

nouent C.H.KonecHuk

npodeccop B.B.JeMbsHOB

[Iporpamma coctaBinena B cootBercTBuH ¢ TpeboBanmsimu PI'OC BO mo HampaBieHWIo U
npoduito noarorosku 03.03.03 Pagnodusuka.



[Tporpamma paccMoTpeHa Ha 3aceaHuu Kadeapbl paarnoGU3UKH U PaHOICKTPOHHKH
«24» despais 2025 r. mporokon Ne 8

N.0. 3aB. kadempoii Konecnuk C.H.

Hacmoswasa npoecpamma, He modicem Ovbimb 60cnpouzsedena HuU 6 Kakou Gopme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopuvl-paspabomuuxa npocpammol.



