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CTPYKTYPA JUCIHUILIAHDI

NeNe yueGHBIX nanos: 4912030
5912030
6912030

UbecrieunBarommii Gpakyasrer: OULC

ObecnequBaroras kadenpa: JIMHC

Obwas tpynoemxocts (3ET) 3

Kype 4

Cemectp 8

Buakwl 3ansTui

Jlextmm (akanewm. 9acoB) 2
Bce aynuropnsie (KOHTAKTHEIE) 3aHATHS (aKajieM. 4acoB) 2
CamocrosTensuas pabota (akanem. 4acoB) 106

Bceero (axagem. wacos) 108

Bun npomexyrounoii arrecranuu

Ok3ameH (cemectp) 8

Pabovass mporpamma mucounmmmsl «IIpnGopel HaBuranuu» paccMoTpena wu
onoOpeHa Ha 3acesanuu Kadeaps: JIa3epHBIX H3MEPUTENBHEIX W HABHUTAMOHHEIX CHC-
tem 30.08.16 r., mpotokox Ne 6.

Pabowast mporpamma nucrmmmans: «IIpubopsI HaBHramum» paccMoTpena u

0lo0pena y4eGHO-MeToquueckoll KOMUCCHe dakynasrera UBC 31.08.2016, IIPOTO-
KoJI Ne 9,



B R S

AHHOTAUMS TUCIUATLIAHLI
«[IPUBOPBI HABUT ALIIW»

IoarotoBka KaHUTATCKOMY 9K3aMeHY 10 aucuuIuiuHe «lIpu6opsr napnra-
Oun» U €1ro YCIOCITHAsA caaya IMpEaACTaABISACT coboit BUJ JCATCIBHOCTH ACIIUPAHTOB IO
OCYIIECTBIICHUIO y4eOHO-00pa30BaTEILHOrO Ipo1iecca B BEICIIEH UTKOJIE, BKJIFOYAIO-
CTo npoBEACHHE CaMOCTOSTEILHOM’ yqe6H0-Haqu0171 ACATEIIBHOCTU U HUCCIICAORA-

HUH 110 TeMe BBIYCKHOM HayuHOIX KBaJIM(UKATUOHHOM paGOTHI (nmccepraiun) B co-

OTBETCTBHUHU C VHIUBUNYAIBHBIM IIJIAHOM €e MNOAroTOBKH.

SUBJECT SUMMARY
« NAVIGATION DEVICES»

Preparation to candidate examination on the subject "Navigation devices" and
its successful completion is a type of postgraduate activity for the implementation of
the educational process in higher education, including the conduct of independent
educational-scientific activities and research on the theme of scientific qualification

work {dissertation) in accordance with the individual plan of preparation.
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UEJIU B 3ANAYM AU CHUILIMHBL

Lens npenonasanus mucupmimaer — dGopmupoBanue IPpO(eCCHOHATBHEIX
KOMIIETCHIIMH 11 MOCHeNyIomed nesTebHOCTH BBIITYCKHUKA ACNUPAHTYPEl B 00-
JacTu npUOOPOB HABUTAIINH,

1. Msyuenne u 3akpennenue TCOPSTUYECKUX 3HAHUY, YMEHUN W HABLIKOR, MO~
JIYHCHHEIX acTIMPaHTaMK B HPOLECCE M3YYEHUS CIEMHATbHbBIX JUCHUIUIAH U TOATO-
TOBKE BBIITYCKHOM HAyYHOH KBaNIM(pUKAIIHOHHOM paboTsI (nuccepranum).

2. ®OopMHUpPOBaHKE TBOPYECKOTO MBILIICHHS Ha OCHOBE 00pa30BaTeNBLHON 110;1-
TOTOBKM U BA[CHUS MOIYYEHHBIMH 3HAHUAMY, YMEHUSMY M HABBIKAME JUISL camo-
CTOSITE/IBHOK TIOCTAHOBKH U PEIIeHUS Ha3y4YHO-UCCIIEI0BATEILCKHUX 3a/1ad.

3. OcBoeHME MPaKTHYECKHX HABBIKOB Hay4YHO-METOINYECKON paboOTHI, UCIIOIb-
30BaHUSA HOBBIX TEXHOJIOTUM HCCIIEOBAHMS, YMEHUS CTPYKTYPHPOBATh M IIPEIbsB-
JATh HAYYHBI MaTepua.

Hepeuens xomnerennmii, B (opmMupoBaHIE KOTOPHIX YYaCTBYET NUCIIMIIINHEA,
HPUBCJICH B MaTPUIe KOMIIETEHINUA, npuinaraeMos xk OITOTIT.

Hacrosimias nporpaMma cocrasiena Ha ocHOBe «IIporpaMMBl KaHTUIATCKEX
OK3aMEHOB IO UCTOPHH U ¢unocoduu HayKy, HHOCTPAaHHOMY SI3BIKY M CIICIHATIBHBIM
AUCTIUIUTAHAMY, YTBEPIKICHHOMN IIPUKA30M Muno6pHayku Poccnu ot 8 OKTs10pst 2007

r. Ne 274 (zapeructpuposan Mumroctom Poccuu 19 okTst6pst 2007 r., perucrparmon-
Hb1A Ne 10363).



MECTO THCIIUIUIMHBI B CTPYKTY PE OIOII

Hucrmnuuna  «[Ipubopsr HaBUTALUM) OTHOCUTCS K BapUaTHBHOM 4YacTH

OINOIL. Jucrmmnnaa U3y4acTCs Ha OCHOBE paHee OCBOSHHBIX JAUCIHILINH y4e0HOT0
IJIaHa:

1. «Mictopust u dpunocodus HayKm»

2. «Merponorudeckuit agamm3 HaY4YHBIX UCCIIETOBAHUID)

3. «KoMmmbroTepHBIe TEXHOIOTHH B 00pa30BaHUH W MPEACTABICHUHN 3HAHWIY

4, ((MO,I[eJ'II/IpOBaHI/Ie H3MCPUTENIBHBIX U HABUTAITUOHHBIX CHCTEM

¥ 00eCIIeYMBACT [OJIOTOBKY BBIIYCKHOI HayJHOU KBaTU(DHUKAIMOHHON paGoTh!

{Amcceprarum).



COAEPXAHUE JUCHUILIWHBI

BBenenue (4 axanem. gac, 5 1. 4, 2 ay IUTOPHBIX )
Conepxanve, nenb W 3HAYeHHe AUCIUIUTHHBI B IOJITOTOBKE aCIUPAHTOB, &e

CBA3b € NPYTMMHU NUCLUIUIMHAMHA U IOATOTOBKOMA KaHMAaTcKou auccepranuu. O6-

mad KJI&CCI/I(bHKaHI/IH DeulacMBbIX 33124,

Tema 1 Teopus rupockona ¢ Bpamaromumes potopom (20 akamem. yacos)

OcHOBHEIE CBOICTBA THPOCKONOB ¢ TPEMS U ABYMSI CTENECHIMH CBOOOABI. Teo-
busl rupoMasTHrKa. HeBo3MyIaemblii rHpoMasTHYK, I'mpockon B xapmaHoBoM moji-
Bece. Tounas TeopHs JBHKEHHS MHPOCKONA. Mntepnperanms gBmxenus Ha KapTuH-
HOM mockocTd. Metopl MHTCTPUPOBAHKS yPaBHEHHUH ABIKEHHS rupockona. I'upo-
CKOI B KapllaHOBOM MOJBECEe Ha MOJBHXXHOM OCHOBAHHH (JIMHEHHbIC YCKOpEHHs U
BHOPALMK, yIIOBEE BUGPALIH); BIHIHAE MOMEHTOB TPEeHUs, OCTATOYHOH HecGaiaH-
cuposannocTi. Kapnanossle morpemuoct. CHitsl u MOMEHTEI, JEHCTRYIOIUE Ha
FHDOCKOTL, HX BEPOATHOCTHBIE XapaKTEPHCTHKA. MeTos! aBTOKOMIICHCAITHH I10-
IPELIHOCTEH IUPOCKOnOB. CTPYKTYpHBIE CXeMBl, NepenaToYnble (GYHKIMM, Y4acTOT-

HBIC XapaKTEPUCTHKH THPOCKOTIA.

Tema 2. T'upockonnueckne npuGopse! (20 akageMm. yacos)

Krnaccndukanus rupockonuueckux npubopoB. I'upockonmueckue pubopkl ¢
TPEM3 CTEIICHMHU ¢BOGOIBL. CBOGOLHBIE TMPOCKOITEL, THUPOTOPHU30HT, TMPOBEPTH-
KaHT, FTHPOUHTErPATOP IMHEHHBIX YCKOPEHHI, THPOKOOPIMHATOD; CXEMbI, YPaBHEHHS
JBUXEHMS, IOTPEIHOCTH.

Pupockonmueckue npubops: ¢ ABYMS CTENIEHSIMU CBOOOILI. OCHOBHEIE CXEMBbI
AATIUKOB yIIOBBIX ckopoctedt ([IYC). YpaBHeHus nBmkenus u IepENaTOYHEIE
¢Gynkunu. OcoberHocTH CXEM, OCHOBHBIE PACYETHBIE COOTHOIICHUS M OCHOBHBIE II0-
rperHocTy. I'npockonsr @yko mepsoro u BTOPOI'0 pojia ¥ UX NMpuUMeHeHne. Minrer-

pupytomme rupockonst (UIN). Ypasuenus npuxenus, nepeaaToYnble GYHKIUA, TH-



Hamu4eckue xapaxrtepuctuku M. TTomiaBkoBeie HUHTEIPUPYIOLINE THPOCKOIIBI
(IIN"); onpenenenne coBGCTBEHBO] CKkopoctu npeneccunt IUT™ u ee cocrapnsronux.
JMHAMIIECKH HACTPaNBaEMBIe TApOCKOTIBL. | IpuHIumIE! mocTpoenus. Ousnyeckuii
CMBICI AMHAMUECKON HACTPOUKH. YPaBHEHHUS IBIKEHNS, MOJIEIb IOTPELIHOCTEH,

Jlazepusie rupockomner (JII). Oddexr Canbsixa. ITpuHIAIE paboTHI Ta30BOro
FeNMi-HEOHOBOTO Jiazepa. KonbleBoil onTHaeckii PE30HATOP, CUCTEMa CheMa HMH-
popmarmu, cucremer HOACTaBKY, cucTeMbl Hakauku JIT'. TTorpemmmocTtu JIT.
Bonokorno-ontnueckue rupockornsl (BOD). TpuHuums: u cxembr noctpoenwus. Oc-
HOBHBIE (DYHKIIMOHANIBHEIE DIEMEHTEL. Horpemnoctu BOT.

BonHoBO! TBeprOTENBHBIH rupockon (BTT). ®usuueckuit sdpdexr UHEPTHO-
“TH yupyrux BonH. Cxemsl noctpoenus BTIT, ocHOBHEIE (QYHKIOHATBHBIE Y3TBL.
CHCTEMB! CheMa B o0paboTkn MHGOPMAIUH, IPUHIMIE! CTaGHIH3AIIH aAMILTATY {51!
BUOpaImii, GpazoBoii ABTOMOACTPOUKH YacTOTHI, KOPPEKIUH COGCTBEHHBIX OCElt Jice-
¢Trocth. Ilorpemmoctu BTT.

I'mpockomnnr co C(pepmﬁeCKnM HEKOHTaKTHBIM 3JIEKTPOMAarHUTHBIM TOIBECOM
poTopa. XapakTepHble THIBI MOABECOB. (OCHOBHLIE nmoacuctemsl. Ilorpemmoctn.

MPIKpOMeXaHI/ItIeCKI/Ie TUPOCKONBI. CXeMbl IIOCTPOCHMA. OcobenHoctr MarTeMaTu4ue-

CKHX MOJIENeH, TOTPEIIHOCTH.

Tema 3. Akceniepomerpsr u rpaBuMeTpsI (20 akanem. 9acos)

Ocobennocty usMepenns nuHeHHbIX 1 YTIIOBBIX yckopenwmii. Knaccudukarms
AKCEIICPOMETPOB. AKCENePOMETPBI TIPSIMOrO NEHCTBHS | KOMIICHCAIlMOHHOT'O THIIA.
OceBble 1 MasTHHKOBEIE aKkcenepoMeTpbl. Miarerpupyromme, crpyHHble, KBapLEBbIe,
MHUKPOMEXAHIYCCKHE aKCEIEPOMETPBI; MATEMATHYECKHE MONCIH K CTPYKTYpPHBIE
CXEMBL. JleMIbupoBaHie 4yBCTBUTENBHBIX HIEMEHTOR. PaGora ma BUGPHpyOMmEM
OCHOBAaHHMH. HaCTOTHbIE XapaKTepHCTHKH.

Hasuauenne rpasumerpos. I IpyBIMIEBI OCTpOSHNS W KNACCU(UKAINSA IPaBH-
METPOB. I'paBUMETPEI IS paGOTHl HA TIOMBIKHOM OCHOBAHUH; OCHOBHBIC XapaKTe-

PHRCTHKY, HOrpemHoCTH HSMGPGHHﬁ. HepCHeKTI/IBBI IIOCTPpOCHUS I'PaBUTAHOHHBIX



TPa/IeHTOMETPOB. MeTponorudeckoe obecredcnie. MeTOIB MCHBITANMH aKCETE-

POMETPOB U T'PAaBUMETPOB U CTEHABI IS UX pPeaiu3anmuu.

Tema 4. Tupockonnyeckue crabniimsaropsl (20 akageM. 4acos)

OnmoocHele TUpockonHuecKie crabunuzaropst (I'C). VpasHeHns aswkenus,
VIPYKTYPHBIC CXeMBI i Tlepe/IaToHbIe GYHKITMM CHIOBOTO U WHIMKATOPHO-CHTOBOTO
I'C. CpoGonHoe u BRIHYXIeHHOe aBmkenue I'C. JiHaMuUecKne XapaKTepUCTUKH
I'C. Bei6op mapamerpos I'C u3 yCIoBus 00eCHeYeH s 3a1aHHBIX THHAMMYECKHUX Xa-
pakTepucTuk. Onpenenenre coGCTBEHHON CKOPOCTH npereccu ['C Ha HenmoaBmx-
HOM ¥ TIONBIDKHOM OCHOBaHWsX. BiusHue HemuHeWHOCTel (MOMEHTOB, TPEHMSI,
MOMTOB 1 7Ip.) Ha juHamuky ['C. JluHaMudecKue norpemHocty ['C. Uccnenosanue
I'C npu cry4aitnom xapakrepe BO3MYILeHHUIA. Tunosele cxemsr ['C, ux npuMeHenve.

JAByxocneie I'C. VpaBHeHHS IBHKEHMS; WX aHAIWS. CTpyKTypHBIE CXEMBI U
epelaTo9Hble (yHKIMH, ycToHuuBocTs ['C. BiusHUE CBS3M MEX]ly KaHaJlaMH Ha
Aunamrdeckue xapakrepuctuxku I'C. CpoGognoe u BHIHYXIeHHOEe nBMXKeHHs. Oc-
HOBHBIC TlorpentHocTy Jiyxocuoro I'C. JIpmxkenue miardopmsr ['C IIPHA TapMOHHYE-
CKHAX W CIy4alHbIX KONEOAHUAX OCHOBAHUS. THUMOBBIE CXEMEI AByxocHoro I'C, ux
[IPUMEHEHHE.

Tpexocurle I'C. YpaBHeHUS NBUKEHHS CHIOBOIO I'C, unnukaropHO-cunoBOro
I'C ¢ waTerpupyromumu rupockonamu, ¢ HVC, ¢ actatuyeckumuy, tuHaMuYecKd Ha-
CTPauBaCMbIMM, BHOPALMOHHEIME U JIa3€PHBIMH THPOCKOTIAM. CBobGonHOe 1 BEIHY-
KIEHHOE NBIDKeHHe miarhopmsl. Biusaue csseit MEXy KaHajlaMy Ha BeJMUYMHY

COOCTBEHHOY CKOPOCTH MPELIECCHH 1 BbI60p napameTpos I'C. HerpiGusaembie I'C.

Tema 5. I'uposepruxanu u KypcOBbI€ THPOCKONIMYECKHE CHCTeMBbI (20

akKaJieM. 9acoB)

I'mposepruxamu (I'B). Metosr ONpeNeNCHUs HAIPABIECHUS UCTUHHOU BEpTH-

KaJli Ha TIONBWXXHOM 00bekTe. CXeMbl MAaSTHUKOREIX I'B. YpaBHeHUs ABWKEHNA, TI0-



TpewrHocTd I'B 1 ux cratuerwyecknit ananms. Cooco6sr HOBBIIIEHUs] ToYHOCTH [ B.
HespibuBaemas I'B.

JByxrupockonnsie u HETRIPEXTUPOCKONHBIE CHIOBbIE | B. YpaBHeHns nmxe-
Hus I'B tvna 1B, morpemmocty cmiossix I'B. I'npoBepTiKany ¢ uHTErpanbHOMN
KOppeKIuel. YcoBus HAcTpoiiku Ha nepuon 84,4 mun. Omnpenenenne Kypca Ha
TOABMXHOM oObekTe. Ykazarens Hanpasienust oproapomun (YHO). Vpasrenus
ABIDKEHMS ¥ iorpemHoctd YHO Ha noasmxHOM ocHoBanuy. CHocoGL YMEHBUICHHAS
NIOTPEUTHOCTEN K HavanbHas Bbictaska YHO.

Kypcoseprukais. Tpexrupockomsast KYPCOBEPTHUKAJIb C CHIIOBOU cTabmin3a-
Lued. YpaBHEHUs NBHXEHus, IepeAaToOuHble QYHKIMM, NX aHAIM3; MOIPELIHOCTH.
Tpexrupockomnnas KYPCOBEPTHKAD Ha MOINIABKOBEIX MPOCKOIAX. HByxrupockon-
Ha# TMpOBEPTHKANh Ha MOIIABKOBEIX THPOCKOIIAX. JIBYXIUpOCKOITHAs KypCOBepTH-
KaJlb € aCTAaTHYECKHM THPOCKOITOM.

Cunrtes rupockonmdeckux cucrem. Metonpl moctpoeHns rupockonmyecKkux
CHCTEM, O00JANAIOMNX ONTUMAIBHBIMA JHHAMAUCCKIME XapaxkTepuctukamu. Cuc-
TEMHBIH HOIXOJ K BHIOOPY CXEMBI TUPOCUCTEMBI C y4ETOM U3 Ha3HAYEHUs 0OBEKTa,
TOMHOCTH, Ha[leXHOCTH, rabapHTOB, 9KOHOMHUUYECKUX TOKA3ATENEH I T, 1. ITpuHimns:

MOACIIMPOBAHHS ¥ CHHTE3a THPOCKOMMUYECKHX CHCTEM ¢ TOMOLIEI0 DBM.

3akuouenue (4 akagem. Jac)

IlepcnexTussl pazsuTus NpUOOPOB HABUTAIHH.



YYEBHO-METOAMYECKOFE, OBECIHEYEHUE AACHUTIIINHBI
Ilepeuenn ocHOBHOI B JOMOTHMTEIBLHO yuebHoii 1aTepaTypsi,

He00X0aMMOil JJI1s1 OCBOCHHUSI JHCIHILTHHbI

_ K-Bo 3K3.
Hazpanwe,
Ne = Cemectp| B Gubmn.
Oubnuorpaduueckoe omicanve
(na xad.)
OcnoBHas nureparypa
, lpuxmagras  Teopus rupockonos/J[.I1JIykesros, B.S.Pacnomnos,
" 1OB.®mmaror ~ CII6.: THIl P® OAO «Komuepn «IHMM| 8 15
«3nextpompudopy, 2015. — 316 ¢.
Haserios B.B., HoﬁropHa;I JLH., Txasenko A.H. IpnGopsi
2 HaBUTAllUM ¥ HX METPONOTrHYecKoe olecmedeHue. Yueb.nocobue. 8 10
CII6.:U3n.CIIGTOTY «JIDTU», 2012. 40 c.
JlononHuTeNnbHAs TuTepaTypa
1 | OnuHIos AL A. Teopus um pacuer rupockonmueckux 1IpHUOOPOB. 8 21
Y4ebnuk. - Knuen: Bricmias mkoia, 1985.-392 c.
I'mpockonuueckue cucrempr, Y.2. I'mpockonudeckue mpubopsr u ) _
. 2 cucremsy/Ilox pen. Hensnopa J.C. - M.: Beicias mkosia, 1988. - 8 6
i 424c.
| Jasemos BB, Topomos IO.A. [lpaktukyM 10 Teopun 8 61
THPOCKOUMYCCKUX yeTpoieTB/JISTU.-C.-116.,1992
4 | HaseimoB B.B., Topomos IO.A. Ilpaktukym mo pucHMIIIHHE g 59
«IIpu6opsl HaBUraNMy 1 OpHEHTAIIIY MNJI9TA.-C.-116., 1992
I'mpockonugeckue CACTeMBL. U.3. DIeMEeHTH I'MpOCKOMHYECKHX
5 npubopos/Ilox pex. Hensnopa JI.C. VueGw.moco6ue. - M.: Bricmas 8 30
mkoa, 1988.-452¢.

3aB. OT d yueGHOH TuTepaTyppi T.B. Kucesesa
JeEC fitfeoeeeesfo z,offe%a/a / ?f-”@ff"cw?r / #
/ Jepeuens pecypeos HHPOPMaNHOHHO-TeIeKOMMYHHKAUMOH HOli ceTH

«HHTepHeT», MCNIOJIb3YEMbIX IIPH OCBOCHHH THCHHUIJIHHDI

No ONEeKTpOHHBIH ajipec
1 Hayunast snextponnas 6ubmmorexa. Pexxum Joctyna http://elibrary.ru

I/IH(l)OpMaHHOHHBIé TCXHOJIOIruun (OHepaI_[HOHHBIe CUCTCMEI, IIpOrpaMMHOE

O6€CH€‘I€HI/IG O6H_IGI‘O I/I‘CIICHI/IaJII/ISI/IPOBaHHOI‘O Ha3Ha‘—IeHI/Iﬂ, a TakKKe I/IH(i)OpMaI_[I/I—
| 10




OHHBIC CIIPABOYHEIC CHCTEMBI) M MATEPHAIBHO-TEXHUYCCKAS 0asa, HCHONB3yeMBIe
TIPH OCYILCCTBIEHMH 00Pa3oBaTeNbHOrO Iponecca mo AUCUUIUIAHE, COOTBETCTBYIOT
tpeboBaRuAM (benepanbHoro FOCYTapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa BBIC-
wero o0pazoBanus.

Onucanue HHGOPMAIHOHHBIX TEXHONOI M 1 MaTepHaTbHO-TEXHNYECKOU 5a3kl
npuBeneHo 8 YMK/I mucuumiuusr.

DOHJ OIEHOYHBIX CPENCTB s IPOBEACHUS] TPOMEKYTOUHOH aTTecTaInH
oby9alonmxcss 00 NUCIMILIEHE W METOIMKA TEKyLIEro KOHTPOIS COJIEpIKATCs B
Y1€0HO-METOIMIECKOM KOMIUIEKCE TACIATIIUHEL

Konxpernsie hopmer u TIPOTENYPEL TEKYIIETO KOHTPOJIS 3HAHUN ¥ POMEIXKY-
TOYHOH aTTeCTAIIMH, BKIFOYAS HepedeHs 9K3aMEHAIIMOHHBIX BOIPOCOB, a TAKKe Me-
TONAYECKUS YKA3aHUs IJI8 00yYalomUXCs 10 CAMOCTOSTENbHOM pabote mpu ocBoe-

HUY JUCHUIUINE (COMepIKaIecs B OIIOII) noBomsTes mo CBeJIeHUsI O0YYarOMUXCH

Ha TICPBOM 3aHSITHH.

1
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JUCT PETUCTPALIMA U3MEHEHWIA

Hara 3acenanms

YMK, Ne nipor-na

Ne | Hata Wsmenenne Arop | Hau. MO

13




