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OBIIUE OPTAHUBAIIUOHHO-METOANYECKUE YKA3AHUA

MuHUMYM cOJep>KaHUS U YPOBEHb MOJATOTOBKU IO IJUCHUIUIMHE «IKCILTyaTalys BOJIHOTO
TpaHCIOpTa, CYJIOBOXkJAEHHE» cocTtaBiieHa Ha ocHoe @PI'OC BO mno HampaBlieHUIO
noaroToBku 26.06 01 «TexHuka u TEXHOJIOTHUS BOAHOTO TpaHCHIOpTa» (YPOBEHb MOATOTOBKH
KaJpoOB BBICHICH KBadu(pUKANNU), YTBEPXKJACHHOrO TMpHUKa3oM MUHOOpPHAyKH OT
30.07.2014Ne 869 wu oOpaszoBaTenbHOW TPOTPaMMBbl BBICHIETO OOpa3oOBaHHA -
nporpaMMbl TOATOTOBKH HAYYHO-NEJATOTUUYECKUX KaJApPOB B AacCHUpPAHType MOJd
HampaBjeHHOCTH mnoarotoBku 05. 22. 19 «DOkcmiyaranuss BOAHOTO — TpaHCIOPTAa,
CyOBOXIeHHE», onobpeHHol YuensiM coBetom DPI'BOY BIIO «MI'TVY" 30.01.2015
(mpoTokos Ne 8).

JucuunnuHa«OKCIUTyaTallisl BOJHOTO TPAHCIOPTA, CYAOBOXICHHE»  SBISETCS
INPUKIAJHOM TEOPETHUUECKON JUCIUIUIMHON oOIlIell HaBUTallMOHHOW HayKH, H3y4darolen
crocoObl M TpHEMBbI 0€30MMacCHOrO IUIABaHUS MOPCKOTO CyJHAa TMPU B JIFOOBIX COCTOSHUSX
oKkpyxaromieir cpenpl. CTpyKTypa M COJAEp)KAHUE IUCIHIUIUHBI «DKCIUTyaTalisi BOJIHOTO
TPaHCIIOPTa, CyJAOBOXKJEHUE» MOCTPOEHBI TaK, YTOObI aCIHUPAHT B JIOCTATOYHON CTEMEHH HMeEl
MPEJICTABICHUS O HOBEUIIINX TEXHUYECKUX PEIICHUSAX B 00JIACTH HABUTAIIUH, MEPCIIEKTUBAX HX
MCIIOJIb30BaHUS MPU TEXHOJIOTMYECKUX pacyeTax B 4acTU obOecrieyeHus! 6e30MacHOCTH IJIaBaHuUs
CyJlHa.

[Ipouecc u3yueHUs: TUCHUILTUHBI «DKCIUTyaTalysl BOJHOTO TPAHCIOPTA, CY/IOBOKICHHUE
JOJKeH OBITh HampaBlIeH Ha (QOPMUPOBAHME DIEMEHTOB CIEIYIOIIMX KOMIIETCHIIMH B
cootBerctBUM ¢ PI'OC BO mno wnampasnenuto 26. 06. 01 «TexHuka W TEXHOJOTHH
KOpabJIecTpOCHUS U BOJHOTO TPAHCIIOPTAY.
npodeccuonanbubix (I11K):

— BIAACTh CHCTeMON (YHIAMEHTAIbHBIX W MPHUKIATHBIX 3HAHWA B OOJNACTH JKCIUTyaTaIlHH

BOJIHOTO TpaHcmopTa, cynoBoxkaenus (I1K-2);

— OBITh CHOCOOHBIM aJANTHPOBATH PE3YJNbTAThl COBPEMEHHBIX HCCIEIOBAaHUNA B 00JIacTH
AKCIUTyaTalliyd BOJHOTO TPAHCIOPTa, CYAOBOXKIEHUS AJIS PELICHUS aKTyaJbHBIX MpoOIeMm,
BO3HMKAIOIIUX B JEATEIbHOCTH opranu3auuid u npeanpuaruit (I1K-3);

— OBITh TOTOBBIM  OCYIIECTBIISITh  HAyYHO-HCCIENOBATENbCKYI0, HAay4YHYyIO, Hay4HO-

MPOU3BOJICTBEHHYIO M JKCHEPTHO- AHAIUTHYECKYIO AEATEIHHOCTh B OOJACTU IKCILTyaTaluu

BOJHOTO TpaHcmopTa, cyaoBoxaeHus (I1K-4).

B pesynbpTaTe OCBOCHHS MPOTpaMMbl AUCITUIUIMHBI « DKCIUTyaTallds BOIHOTO TPAHCIIOPTA,
CYJZIOBOXJICHUE » aCIHUPAHT, JOJKEH 3HATH:

- ¢pu3HUECKrEe OCHOBHI YIPABICHUS CYTHOM MPHU PA3TUIHBIX YCIOBUAX UX IKCIUTyaTalluH

- YMeTI: HCIIOJIB30BAaTh COBpeMeHHLIe METOObI praB.HeHI/ISI Cy,IIHOM IJId OLICHKHU U
aHaJM3a COCTOSIHUS TUTABaHUS CyIHA.

- HUMCTHb HpeI[CTaBJIeHI/Ie (0] TeOpeTI/I‘-IeCKI/IX )41 HpaKTI/I‘-IGCKI/IX MeTOodax COBpCMeHHOfI
MOPCKOM HaBUTAIlMU, O HOBEWIIINX TEXHHUYECKUX CPEICTBAaX, 00ECIEUMBAIOIINX 0€30MacCHOCTh
II1aBaHus, HepCHeKTI/IBaX HUX HUCIIOJIB30BAHHUA B pvaeTax, CBsI3aHHBIX C 6630HaCHOfI
SKCIUTyaTalueu CyJ10B.

- OGH&II&TL HaBbIKaMI/IHI)OBeI[eHI/ISI 3KCHepI/IMeHTaJIBHBIX I/ICCHGI[OBaHI/Iﬁ 110 onpez[eneHmo
napaMeTpPOB COCTOSIHUS O€30MacHOro IUTaBaHUS CyJHA; IMOCTAHOBKH BBIYMCIUTEIBLHOTO U
HATYyPHOT'O SKCIIEPUMEHTA U 00paOOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX.




- aJanTHpOBaTh PEIICHHE aKTyaJbHBIX MPOOJIEM, BO3HUKAIOIMINX B JIEATEIHLHOCTH
opranmzanuii u npeanpusatuii (I1K-3);
— OBITh TOTOBBIM OCYHIIECTBJISITH HAYYHO-HCCIENIOBATEIbCKYI0, HAYYHYIO, HAy4HO-
IPOM3BOJICTBEHHYI0 M AKCIEPTHO- AHAJUTUYECKYIO NESATEIbHOCTh B OONACTH HKCIUTyaTalllH
BOJHOTO TpaHcnopTa, cyfaoBoxkaeHus (I[1K-4).

- Komnerenuun, popmupyemblie IUCHMIVIMHON «JKCIUTyaTalys BOJHOIO TPAHCIIOPTA,

CyZIOBOKICHHUE»
Kon PesynbraT 00yuenus (komnereHius) BoimyckHuka OOl
I1K-2 - BJaJieHHE CHCTEMOW (PyHIaMEHTANbHBIX M TMPHUKIAJAHBIX 3HAHUKA B 00IacTH

IKCIUTyaTalluu BOAHOTI'O TPAHCIIOPTA, CYAOBOXIACHUS

1IK-3 - CIIOCOOHOCTH aJaNTHPOBATh pPE3yJbTaThl COBPEMEHHBIX HCCIEIOBAaHUNA B
00J1aCTH 3KCIUTyaTalluy BOAHOTO TPAHCIIOPTA, CyIOBOXKICHNUS;

I1IK-4 — T'OTOBHOCTB OCYHICCTBJIATD HAyYHO-HCCJIICAOBATCIILCKYHO, HAay4YHO-
IMPOU3BOACTBCHHYIO M OSKCIHCPTHO-AHAIUTHYCCKYIO JACATCIBbHOCTL B obnactu
IKCIUTyaTalluu BOAHOT'O TPAHCIIOPTA U, CYJOBOXKICHUS ]

TEMATHUYECKUM IJIAH ( Ounas dgopma obyueHns)

Tabmuma 1
Ne tembr
NeNe HaumeHoBaHHe U COJiep)KaHUE CAMOCTOSTEILHOM PabOTHI 10 pad. Koz-so
porpamme 4acoB

1 2 3 4

1. Oco0eHHOCTH YIIPaBJICHHUS CYJHOM TpPH TUIABAHWH BHYTPECHHUMH
BOJHBIMHU IYTSIMH, KaHaJaMH, IPUOPEKHOE IIaBaHKE, [JIaBaHUC B 1 4
Y3KOCTH, BIIMSIHHAS. MEJIKOBO/TbsI HA MAaHEBPEHHBIC Ka4eCTBa CyJTHA.

2. lMuapoauHaMUYeCKHe 0COOCHHOCTH OOTEKaHUs KOPIyca CyIHA IPH
IUIaBaHWM B KaHajaX, THIAPOJUHAMHUYECKOE B3aUMOJICHCTBUE 2 4
MEXTy CYJIlaMH, CYJaMH U OTMEJISIMHU.

3. Oco0eHHOCTH YNpaBJICHHS CYAHOM IPU BBIMOJIHCHHH ITBAPTOBHOM
orepany TPH PA3NIMYHBIX yCJIOBUAX. [loaroroBka cymHa K
BBITIOJTHCHHUIO IIBAPTOBBIX OIECpPAlMid, OCHOBHBIC IIOJOKEHHUS U 3 10
PEKOMEH/TAINY TI0 YIPABICHUIO CYTHOM.

4. Y4éT ruApoAMHaAMHUYCCKOrO B3aMMOJCHCTBHS CYIOB, BETPOBBIX U
BOJIHOBBIX BO3JICHCTBUN Ha CYJHO B BBHITIOJHCHHWH IIIBAPTOBHBIX 4 10
onepalui.

3. OcobenHoctu LIBapTOBKU KPYHMHOTOHHAKHBIX CYJIOB. 8
ABTOMAaTHU3UPOBAHHBIE CIIOCOOBI IIBAPTOBKH. 5

6. Bbe3zonacublie criocoObl OYKCHPOBKH CYJIOB. 10

6

7. Kunematnyeckue  mapamerpsl  JIBWKCHHS — cyaHa.  OCHOBBI 7 10
MaTEMaTHYEeCKHX METOJIOB ONMUCAHMS IBI)KEHUS CYyTHA.

8. MatemaTrueckast MOJICITb IBFDKCHUS CYJTHA. . 10




Yuér BHemHUX (DAKTOPOB B MAaTEMaTHUECKOW MOJICTH JBHKCHUS
CyJIHA.

10

10.

MeTtob1 1 cIOCOOBI MOJIETMPOBAHHSI MAHEBPUPOBAHUS CyAHA.

10

10

11.

Hasuramuonssie
HaBHUT'AIITMUOHHBIC
CoBMecTHOE
[IOTPELIHOCTEM.
CYJIOBOXJICHUS

napaMeTpbl, HaBUTAIMOHHBIE
M30IUHUM.  MeTon  JUHHHA  TTOJO0KECHHSA.
JICUCTBUE  CIyYaHbIX WM  CHUCTEMAaTHYECKUX
MexnyHapoaHbie CTaHJapThl TOYHOCTH

byHKIIMK  U©

11

10

12

Knaccudukanus norpemrHocteid  HU3MEpEeHUH.
arocTepropHasi OlEHKa TOYHOCTH U3MEPEHHIA.

AnpuopHast u

12

10

13

OOpaboTka HaBUTAIMOHHOW WHGOpMAIMK TPH  H30BITOYHBIX
u3MepeHusax. MaeHTndukanus M HCKIIOYEHUE CUCTEMAaTHYECKUX
IIOTPEIIHOCTEN B U3MEPEHUSIX.

13

10

14

Cospemennbie PTC nns onpenenenus mecra cyana: CAPIL, CY/IC,
paaroMasiku, cynoBeie U 6eperosbie PJIC.

14

10

15

CuucieHne myTH CyJHa M IUIABAHHE CyAHA 10 ONTHUMAJIbHBIM
TPACKTOPHSIM.

15

10

16

Meroapl HaBUTAlMM B Pa3]IMYHBIX  YCJIOBHUSAX  IUIaBaHUS:
HABUTAIIMOHHOE OOECIEYCHHUs IUIAaBaHHWS B  OTPBITOM  MOpE,
moaxoaax K IMOOEpekblo, MPUOPEIKHOE IUIaBaHUE, B CTECHEHHBIX
AKBATOPHSX M palOHAX PEryJUPOBAHUS JBIKCHUS CYJIOB.

16

10

17

CnyTHUKOBBIE HaBUTAIMOHHBIE CHUCTEMBI (CHO). Nx
reOMETPUUYECKHEe M TEXHUYECKHE XapaKTePUCTHKH, pEIICHUE
HABUTAIIMOHHBIX  3a7ad, oOcepBallii W  UX  TOYHOCTb.
Jlnbdepennmanbapie METOBI ONpeIeICHUsT KOOPIMHAT.

17

10

18

DNeKTPOHHBIC KapTorpaguieckue HABUTAIIMOHHO-
nHpopmarnmonnsie cucteMbl (OKHUC) u ux ucnosip3oBaHue mpH
KOHTPOJIC U YIIPABJICHUU COCTOSIHHUCM 6630HaCHOCTI/I HaBUTr'alluu.

18

10

BCEI'O HACOB no miany
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TEMATHUYECKMM IIJIAH ( 3a0unasi popma oGyuennst)

Tabmuuma 2

HaumeHnoBanue u COACPIKAaHUEC CaMOCTOSTCIbHOMN pa6OTLI

Ne TembI
o pao.

porpamme

Kon-Bo
4acoB

2

3

Oco0eHHOCTH YTIPaBJICHUS CYJHOM TpPH TUIABAHWHM BHYTPEHHUMH
BOJHBIMU NYTSMH, KaHaJaMH, MPUOpPEkKHOE IIaBaHUe, [JIaBaHUE B
Y3KOCTH, BJIMSIHUS MEJIKOBO/Ibsl HA MAHEBPEHHBIE KAYECTBA CYHA.

I'inpoaunammyeckrie 0COOEHHOCTH 00TEKaHUs KOpITyca Cy/IHa MPU
IJJaBaHUM B KaHalaX, TUIPOJUHAMUYECKOE B3aUMOJEHCTBHE
MEXIY CyJaMu, CyJIaMH U OTMEJISIMU.

11

OcoOeHHOCTH YTpaBJICHHS CYJAHOM TPU BBITIOTHEHHH ITBAPTOBHOM
omepallMy IpU pa3nyHbIX ycioBuax. lloaroroBka cyaHa K
BBITIOJIHCHUIO MIBAPTOBBIX OIEpalUid, OCHOBHBIC IOJOXKEHUS W
PEKOMEHIalliH 110 YIIPABIECHUIO CYIHOM.

10

Y4éT ruapoAMHAMUYECKOTO B3aUMOACHCTBUSA CYJOB, BETPOBBIX U




BOJIHOBBIX BO3JICCTBUI Ha CYJAHO B BBINOJHEHHM IIBAapPTOBHBIX
Onepalui.

10

OcoOenHoctu IIBapTOBKU KPYHMHOTOHHAKHBIX CYJIOB.
ABTOMAaTU3UPOBAHHBIE CTIOCOOBI ITBAPTOBKH.

be3onacHbie cmocoObl OYKCHPOBKHU CYIOB.

(2}

14

Kunemarnueckue ImapaMeETphbl JABUMOKCHUA CyaHa. OCHOBBEI
MAaTCMAaTUYCCKNUX METOJAOB OIMMUCAHUSA ABMKCHHUA CyHA.

16

MaremaTtuueckas MOACIb JBMKCHUS CyJHa.

(oo}

14

VYuyér BHemHUX (PAaKTOPOB B MATEMAaTUYECKOM MOJEIU JIBHKCHUS
CyJIHA.

16

10.

MeTtoabl u CIIOCOOBI MOZJCIIMPOBAHUSA MAHCBPUPOBAHUA CYyIHA.

10

10

11.

HaBuranuonnsle mnapaMeTpbl, HaBUTAMOHHBIE (YHKIMU U
HAaBUTALIMOHHBIE  W30JMHUM. MeTon  JMHHA  MOJOKEHHUS.
CoBMecTHOE  fA€lcTBME — CIy4allHBIX W CHUCTEMATHUYECKUX
MOTPEITHOCTEH. MexyHapoaHbie CTaHIapThI TOYHOCTH
CYJIOBOKJCHUS

11

10

12.

Knaccudukanmst morpemHocTeli W3MEpeHU. ATpHOpHAs W
anocTepUOpHasi OLIEHKA TOYHOCTU U3MEPEHUM.

12

13

OO6paboTka HaBUTAIMOHHOW WHOOpPMAIMK TPU  U3OBITOYHBIX
HU3MCPCHUAX. I/II[CHTI/I(i)I/IKaI_[I/I}I U HCKIIIOYECHUEC CHUCTEMATHYCCKHUX
MOTPEIIHOCTEN B U3MEPEHUSIX.

13

10

14

Cospemennbie PTC ninst onpenenenus mecta cyana: CAPIL, CY/C,
paaroMasiku, cyioBeie U 6eperosbie PJIC.

14

10

15

CuucieHne myTH CyJHa M IUIaBaHME CyAHA IO ONTHUMAJIbHBIM
TPAEKTOPUSIM.

15

10

16

Metoapl  HaBMrauud B PA3IMYHBIX  YCJOBMSIX  IUIaBaHUS:
HaBUTAIMOHHOE 00ecreyeHus] IUIaBaHUs B OTPBITOM  MODE,
MOJX0JIaX K MoOepekpto, MpUOpPEKHOE IUIaBaHHE, B CTECHEHHBIX
aKBAaTOPHSIX M pailioHaX peryJMpoBaHUsl IBUKEHUS CYJIOB.

16

10

17

CryTHUKOBBIC HaBUTaIMOHHBIC CHUCTEMBI (CHO). Nx
TCOMETPUYECKHE W TEXHHYECKHUE XapaKTCPUCTHUKH, PEIICHHE
HAaBUTAIIMOHHBIX  3a7ad, oOcepBallMi W WX  TOYHOCTb.
JlnddepennnaabHble METOIbI OPEIeNIeHUs] KOOPAMHAT.

17

15

18

DeKTpOHHbIE KapTorpaguieckue HABUTAIIMOHHO-
unpopmannonusie cuctempl (OKHUC) u ux wcmnonb3oBaHue Mpu
KOHTPOJIE U YNPABJICHUH COCTOSIHUEM 0€30MaCHOCTH HAaBUTAIUH.

18

15

BCEI'O HACOB no nuany
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CIHCOK PEKOMEJIYEMOU JINTEPATYPHI

OcHoBHas1 JiUuTEpaTypa:

1. FOgun IO.U., Arapkos C.A., ITamenue C.B. Teopernueckue acnekTbl HIBapTOBKH K

0opTy CyaHa, CTOSIIEro Ha sikope: MoHorpadus/ Mocksa : M3a-so MOPKHUT'A, 2015.

2.K0mun 10.1., ITamenues C.B., Ouenka 6e3omacHOCTH OyKCHpPHOW OIEpaldyd METOAaMHu

MaTeMaTHYeCKOro MoJienupoBanus: MoHorpadus/ Mocksa M3n-so MOPKHUI'A,2015.

3.bypxanoB M. B., I. M. Mankun. HaBuranus ¢ DKHUC : yue0. mocobue / Mocksa :
MOPKHMUTI'A, 2013.




4. Epemun M.M., MenbmukoB B.U., [TenpkoBckas K.B. OnTtumuzanus cOMOTEXHUYECKUX
CBA3EH B CTPYKTypax MoperuiaBanus. MypMaHck, nzgarensctso MI'TVY, 2011.

5.Omutpues B.M., B.JI.,PaccyxoBannbiii JI.C. HaBuramms u momus. HaBuranumonnas
THJIPOMETEOPOJIOTHs. DNeKTpoHHasA KapTorpadus. Mocksa. «Mopkuuray, 2011.

6.B.1.CuonkoB Ynpasnenue cynnom. Cankt-IlerepOypr. HITO «IIpodeccronamy». 2004r.

JlonoTHUTEIbHASI JINTEpPaTypa:

1. Hmutpues B.U., I'puropsin B.JI., Karenun B.A. HaBuranus u nouus. M.: UKI]
Axanemknura, 2007.
2. Epemun M.M., B.4I. Capnaes, A. A. Manbiuko, HaBurannonsoe riianupoBaHue
Mapupyta nepexona. Mypmanck, U3n-so MI'TY, 2006.
3. Tarapckuii JI.A. Dnextponnas kaprorpadus.C. IlerepOypr, 2003.
4 Imutpues B.U., I'puropsin B.J1., Katenun B.A. Hasuramus u nomus. M.: UKL
Axagemknura, 2007.

COJEPKXAHUE N METOJNYECKHUE YKA3AHUSA K U3YYEHUIO TEM JUCHUIIJINHBI

Tema 1. OcoOEHHOCTH yITpaBIICHHUS CYTHOM IMPH TJIABAHUW BHYTPEHHUMU BOJIHBIMH Ty TSIMH,
KaHaJaMH, IPUOPEKHOE TIABaHUE, TUIABAHNE B Y3KOCTH, BIUSHUS MEJIKOBObS HA MaHEBPCHHBIC
KayecTBa CyJHa

MeTtoandeckue PEKOMECHOAINHN.

OcHoBHasl 1IETLOCOOEHHOCTH YIIPABJICHUS CYIHOM IPU IJIABAaHUU BHYTPEHHUMH BOJHBIMU
MyTSIMH, KaHaJaMU, IPUOPEKHOE TIIaBaHueE, MIIaBaHUE B Y3KOCTH, BIUSHUS MEIKOBObS HA
MaHEBpPEHHBIE KauecTBa cyiHaO0eceyeHne 6€30nacHOrono0 BO3MOKHOCTH OBICTPOTO U
SKOHOMHUYECKH BBITOJIHOTO IIJIABAHUS CyJHA MEXIY ABYMs 3alaHHBIMU ITyHKTaMH Ha Mope. [Ipu
IUTaBaHUM B ATHUX pailoHaX HEOOXOIUMO YUUTHIBATh OCOOCHHOCTHU IaHHOTO CYTHA U €T0
TEXHUYECKHUE XapaKTEPUCTUKH.

JIutepatypa [1,8] ctp. 7.

Bormpocs! a5 caMonpoBEpKH.

- Yro OTHOCUTCS K BHYTPEHHUM BOJHBIM ITyTSIM?
- Y0 Takoe mpubpexHOE IIIaBaHue?
- Kak Bnuser MenkoBoibe Ha MAaHEBPEHHBIE XapaKTEPUCTUKY KauecTBa CyiHa?

Tema 2.I'uapoauHaMuYecKre 0COOCHHOCTH 00TEKaHUs KOpIyca Cy/IHa IIPH IJIABAaHUH B
KaHajax, THIPOANHAMHYECKOE B3aUMOJICUCTBUE MEXITY CYJaMH, CYJJaMH U OTMEJISIMU.
Mertoanueckue peKOMEeH 1Ak,

IIpu paccMOTpEeHUH ABUKECHHUS CYIHA OTHOCUTEILHO OKpYsKaroteit cpeasl. [Ipu ABMKESHUN CYIHO
BBIBOJIUT MACCHI BOJIbI M3 COCTOSIHUS TMIOKOSI U BOCIIPHHUMAET MX PEAKIIMIO B BUJIE TUAPOIMHAMHYCCKIX
CHII, TIPH 3TOM CKOPOCTh OOTEKAIOIIero MOTOKa He PaBHOMEPHA.

Jluteparypa [1] ctp. 10

BOHpOCI)I JUIA CaMOIIPOBEPKHU.

- UYemy paBHa JUIMHA MOPCKOM Muin?
- Kak ompenennTh nanbHOCTh BUAMMOTO Kypca?
- Kak onpenenuts ganpHOCTh BHIMMOCTH NPEIMETOB M OTHEN?

Tema 3.0co0eHHOCTH yIIpaBIEHHUs CyJHOM MPH BHITIOJHEHUH [ITBAPTOBHOM OTepaIuy mpu



PAa3IMYHBIX YCIOBHUAX. HOI[FOTOBKa CyJHa K BBITIOJIHCHUIO HIBAPTOBBIX onepaum‘/'l, OCHOBHBIC

IMMOJIOKCHUS U PCKOMCHAAIUU I10 YIIPABJIICHHUIO CYTHOM.
MeTO,Z[I/I‘IeCKI/Ie PEKOMCHOAINH.

[Tox TepMHHOM LIBapTOBBIE OTIEPAIMHU CIIEAYET MOHUMATh OTIEPAIH, CBI3aHHBIE C IIOCTAHOBKON CyIHA K
MpUYATFHON JIMHUH, K OOPTY APYTOro CyIHA, CTOSIIETo Ha SKOPe MIH HaXOAAIIET0ocs Ha XOAy B OTKPBITOM MOpE.
Jyist 3TOTO, YTOOBI O0ECIEUYUTh BBIMTOJHEHUE OMEPAIHIO M0 IBAPTOBKE HEOOXOIUMO YETKO BBIMOJIHATH OCHOBHBIC
PEKOMEH/IAlUU TIOJIOXKEHUS..

Jluteparypa [1] ctp. 15.
Bonpock! 1st caMOIIPOBEPKH.

- Kakue pexoMeHmanuu HEOOXOAMMO YYUTHIBATH NPU BBIMOJHEHHM IIBAPTOBBIX ONEPALMii Ha XOAy B
OTKPBITOM Mope.?
- Oco0eHHOCTH YITPaBJICHHs CyTHOM IPH BBIMOJHCHUH [IBAPTOBHO OMEpally MPU MOJXO0JE K npryany 0e3
oMoy OyKCHpOB.
- Oco0eHHOCTH YNpaBjieHUs CYyJHOM MpPH BBINOJHEHHU IIBAPTOBHOW ONEpalyy IPU MOJAXOJAE K CYAHY
CTOSIILIEMY Ha SIKOpE.

Tema 4.YUE€T rUApOAMHAMUYECKOTO B3aUMOICUCTBUS CyI0B, BETPOBBIX M BOJHOBBIX BO3JICHCTBUI

Ha CyaAHO B BBIITIOJIHCHUHN MIBAPTOBHBIX onepaum‘/'l.
MeTOﬂI/I‘leCKHC PEKOMCHAAINU.

XapakTepHucTuKa yIpaBIsieMOCTH Cy/JHA IPU BBIIOJHEHHUH IIBAPTOBBIX ONEpalUii 3aBUCUT OT BOJOU3MELICHNUS
CyZIHa, yTJIa IepeKIagKH pyJisi, CKOPOCTH X013, KpeHa, An(depeHTa 1 B3auMOEHCTBHS BHEIIHUX (haKTOPOB BETpa U
TeueHns. Ha mpakTuke CymecTBYIOT pa3iMyHbIe CIIOCOOBI BBIITOTHEHHS IIBAPTOBBIX ONEPAIHi POBOIUMBIX B
Pa3IUYHBIX YCIOBHAX: IIBAPTOBKH HA X0y, IIBAPTOBKA K CYIHY JeXalleMy B Apehde u psa Apyrux crnocodos, B
TMr00BIX BapuaHTaX HEOOXOIUMO YUUTHIBATh BIMSHUE BETPOBBIX U BOJIHOBBIX BO3AECHCTBUII HAa CyTHO.

Jlureparypa [1] cTp. 17.
Bomnpock! aiis caMonpoBeEpKHU.

- Kak BiusieT CKOpOCTh X07[a Cy/{HA [IPH BBIMOJHCHUHU IIIBAPTOBOM OMEPAIIUH CITIOCOOOM Ha X011y ?

- TlepeunciuTe BIUSHHE YTIIA EPSKIAIKY Py Ha 0€30TaCHYO MIBAPTOBYIO OIEPAITHIO.

- UYro OT BETPOBOrO BO3ACWUCTBUS HA CyIHO HEOOXOAMMO YYHTHIBATH IIPH BBITOJHCHUU IIIBAPTOBOM
onepauuu?

Tema 5. OCOOEHHOCTH MIBAPTOBKU KPYTMHOTOHHAXKHBIX CYZ0B. ABTOMaTU3UPOBAHHBIE CIIOCOOBI

LIBAPTOBKHU.
MeTtoanyeckre peKOMEH IAIHH.

XapaKTepuCcTHKA YIPABIIEMOCTH Cy/AHA [IPU BBITOJIHEHNH [IBAPTOBBIX ONEPALi 3aBUCHT OT
BOJIOM3MEIICHUA CYZAHA, YIIa epeKIa Ky Py, CKOPOCTH X01a, KpeHa, nuddepeHTa

Jlureparypa [1] cTp. 27
Bomnpock! aiis caMonpoBepKHu.

- Kakune ocoOeHHOCTH BO3HHMKAIOT ITPH BBHITIOJIHEHUH IIBAPTOBBIX ONEPAlHii ¢ KPYyTHOTOHHAKHBIM CY/THOM?
- Ilepeuncnure aBTOMaTH3MPOBAHHBIE CIIOCOOBI HIBAPTOBKH.

Tema 6. be3onacHble crtocoObl OyKCHPOBKH CY/10B.
MeTO,Z[I/I‘IeCKI/Ie PEKOMECHOANH.

B cBs3M 3TUM 17151 K&KI0T0 KOHKPETHOTO CiIy4asi OYKCHPOBKH MOPEM HYKHO YMETh [0100paTh OYKCHPHYIO JTMHUIO
1 pa3paboTaTh CIIOCO0 ero KPeruieH!sl He3aBUCHMO OT HAJIMYHs Ha CyIHe OykcupHOro ycrpoiictea. Ocoboe
BHUMaHHE HEOOXOMMO 00paIaTh Ha 0COOBIE Cliydan OYKCHPOBKH, 8 IMCHHO OYKHPOBKH CyTHA JIAaTOM U
TOJIKAHUCM.

Jlureparypa [1] cTp. 27



10
Bomnpock! asis caMonpoBEPKHU.

- Kak BpIOHMparoT Kypc 1 CKOPOCTh 0€30MacHOMi OyKCHUPOBKHU?

- Yr0 Takoe OyKcHpHasl JHUHUS, OCHOBHBIC TPEOOBAHHUS MIPEBIBIIACMbIC K HEH?

- Yro Ha3pIBaeTCA MOMPABKONW MAarHUTHOTO KOMIIaca, MOMPaBKONH TMPOCKOIMYECKOTO Kommaca?
- Kak Biuser mHa OyKCHPOBOYHOM JIMHUH HA YIIPABISEMOCTh Cy1HA?

Tema 7. KunemMaTnueckue napaMeTpbl ABUKCHUA CyHA. OCHOBBI MaTeMaTHYECKUX MECTOAOB
OIMMMCAaHUA NBUKCHHA CyHA.

MGTOI[I/I‘ICCKI/IC PEKOMCHAAINU.

Mopckue cyzna 00agaroT 60IBIION MacCcOoi M H3MEHEHHE CKOPOCTH MPOUCXOAUT IO/ BO3AEHCTBUEM, TIIABHBIM
00pa3oM, IByX CHJI: YIOpa BUHTA (TSATW) OIBIKUTENS M CHIIBI COPOTUBIICHUS BoAbl. CTPYKTYpa U CONlEepKaHHe
M3BECTHBIX MaTeMaTHUecKux Mojeneii. Hanbonee ynotpeOuTenbHBIM BUAOM MaTEMaTHIECKON MOAETH CyTHA
SBJISIETCsI cucTeMa An(GepeHIIMaIbHBIX YPAaBHEHHH MTOJYYSHHbBIX Pa3IMYHBIMU CIIOCOOAMU, B YACTHOCTH C
TIOMOIIBIO ypaBHEHHUH Jlarpanxa, UCTIONB3ys CBS3aHHYIO C CyIHOM CHCTEMY KOOPIMHAT.

Jlureparypa [6] cTp. 51
Bomnpock! aiis caMonpoBepKHu.

- Kakue cuibt BOSHCﬁCTByIO Ipyu UBMCHCHNUHU CKOpOCTI/I?

- LITO TaKOC MHEPLUMOHHO- TOPMO3HBIC CBOﬁCTBa cy,uHa?
Tema 8. MatemaTtrueckasi MOJICIb IBI)KCHUS CY/THA.
MCTOJII/ILICCKI/IE PECKOMEHOAMH.
B HaCTosAIIeC BpEMA CYIIECTBYIOT JOCTATOYHO XOPOLIO pa3p360TaHHLIe MaTeMaTU4€CKUC MOJICJIU Cy/JHA. B

3aBUCHUMOCTH OT KJIaCC Cy1OB , JI1 KOTOPBIX OHU pa3pa6aTLIBanI/1c1), HX MOXHO YCJIOBHO PAa3ACJIUTh Ha TPU I'PYIIIbI.
9TO MOPCKHUE CyJid, IPOMBICJIOBLIC U CyJla AJid BHYTPCHHCTO IIJIaBAHUA.

Jlureparypa [6] cTp. 66
Bormpocs! a5 caMOonpoBEpKH.

- Yro Takoe a3poarHAMUYECKasl CUJIa U €€ MOMEHT?
- UYro TakoeruapoauHaMHyecKas CHiIa U ee MOMEHT?

Tema 9. YU€T BHEITHUX (AKTOPOB B MATEMATHUECKON MOJIEIN JBUKCHUS CYyIHA.
Meronnyeckue peKOMEHIalMH.

B MmareMarudeckoit Moaen ABMKCHUS CYAHAYYUTBHIBAIOTCA CICAYIONINE BHCITHNUE d)aKTOpBII CHJIBI 1 MOMCHTBI
BO3HHKAIOIIHE I10]T BO3AECHCTBUEM BETpa, €TI0 HAIIPpaBJICHUA U CUJIBI. Bausaune (baKTOpOB, BBI3BIBAIOIINX OTKJIOHCHHC

CyJIHa C BBIOPAHHOTO Iy TH .
Jlurepatypa [1] cTp. 27
Bomnpocs! 1 caMmorpoBepKu.

- Kak yunrtsiBaercst BeTpoBoit apeiid cyana?
- Kak Bimsier HarpaBiieHue BeTpa ¢ pa3iNuHbIX KyPCOBBIX YTJIOB?

Tema 10. MeTo1bI 1 CITIOCOOBI MOJIETUPOBAHUSI MAaHEBPUPOBAHUS CYyIHA.
MeTOﬂI/I‘leCKHe PEKOMCHAAINU.
B kauecTBe MaTeMaTHYECKOM MOACIN BI)I6paHa TpaAULIMOHHAA CUCTEMA ﬂH(I)(I)epCHHHaHBHBIX ypaBHeHHﬁ.

Bce oTH ypaBHEHHS 1€TaIbHO CTPYKTYPHPOBaHbI B (hopmMe odmieii Moiesn. PaccMOTpeHbI YacTHbIE MaTeMaTHYeCKHe
MOJIETIH, PEIIAOIIHE OTACNBHBIC 3aja4ll MAaHEBPUPOBAHUS CyJHA C yUYETOM BO3JEHCTBHS BHEIIHUX (haKTOPOB.
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Jlureparypa [6] cTp. 27

Bomnpock! ajis caMonpoBeEpKHU.

- Uro0 Takoe MateMaThyecKas MOJICIb TIPU PEIICHUH YaCTHBIX 3a/a4 UACHTH(GUKAIUU?
- UYro Ha3bIBaeTCSI MOACTUPOBAHNEM MaHEBPUPOBAHUS CyIHA?
- Kakue cymniecTBytoT METO/IbI U CIIOCOOBI MOJICTTUPOBAHUSI MAaHEBPEHHBIX XapaKTEPUCTHK CyHA?

Tema 11.HaBurannonssle napaMeTpbl, HaBUTalMOHHBIE (P)YHKLUU U HABUTALUOHHBIE N30JUHHH.
Merton nunuii nonoxxeHus. CoBMECTHOE AEUCTBUE CIIyYallHBIX U CUCTEMATUYECKUX
NOrpelHoCcTed. MeXIyHapoIHbIe CTaHAAPTHI TOUHOCTH CYI0BOXKICHUS

Metoandeckue PEKOMECHOANH.

B cuncnuMoM MecTe ¢ TeueHHeM BpeMeHH HaKaIUIMBAIOTCS MOTPELIHOCTH, II03TOMY CUUCIICHHE HEOOXOAUMO
MEPUOINYECKH KOPPEKTUPOBATh ITyTEM OIPeeICHHs MECTa CyJHA [0 U3MEPEHUSIM OTHOCUTENBHO HaBUTAIMOHHBIX
OPHEHTHPOB, KOOPIMHATHI KOTOPHIX N3BECTHBI (MAsKH, PAANOMAsKH, €CTECTBEHHbIC U HCKYCCTBEHHbIE Ha3eMHbIE
OPHEHTHPBI, HeOECHBIE OPUEHTHUPHI U T.JI.).

W3mepsiemast BeTMYKMHA, 3aBUCSIIAS OT IOJIOKEHUSI Cy/JTHA OTHOCHTENILHO 00BEKTA M3MEPEHHsI, Ha3bIBACTCS
HaBHTALMOHHBIM napameTpoM U.

Jlureparypa [1] cTp. 27

Bomnpock! a1 caMonpoBEpKHU.

- UYro npennuceiBatoT MexayHapoaHbIE CTAHAAPTHI TOYHOCTH CYAOBOXKICHUSA?

- Hckimouenue JeHCTBUHM CIlydalHbIX U CHCTEMAaTHYECKUX IIOTPELIHOCTEH IIPU BEIEHUM CUYWICHUS U
OTIpe/ICIeHNH MecTa cyiHa?

- Y10 Takoe METOJ JINHUH MOJIOXKEHUSA?

Tema 12.Kitaccuduxanus norpenrHocTeid u3MepeHuii. ApruopHast ¥ arloCTepUOPHas OLIEHKa
TOYHOCTH U3MEPEHU.

MGTOI[I/I‘ICCKI/IC PEKOMCHAAIINU.

Kaxp1ii HaBUrannoHHBIH apamMeTp MOXKHO IpenCcTaBuTh B Buae GyHkuun U=f(¢ ; A)

Orta (yHKIUS IpeAcTaBisieT co00H ypaBHEHNE HaBUTAMOHHON N30MMHNY. HaBWranmoHHAs W3OJIMHUS - JIMHHS
Ha 36MHO ITOBEPXHOCTH, KakJjasi TOYKa KOTOPOH COOTBETCTBYET OHOMY M TOMY K€ 3HaUCHHE HABUI'ALIHOHHOTO
napaMerpa.

KaxoMy HaBUTaImOHHOMY ITapaMeTpPy COOTBETCTBYET CBOS M30JIMHUA. B Cy/10BOKAEHNN HABUTAIIMOHHBIM
rapaMeTpaM COOTBETCTBYIOT CIIEYIOIINE HaBUTALMOHHbIE N30MHIN. CilydaiiHble OTrPEIHOCTH OLIEHUBAIOTCS
CpeIqHel KBagpaTHIECKON WM IPEeAETbHOI MOrpenIHoCcTh0. i1 obecredeHus 0€30macHOCTH IJIaBaHUs HyKHO
Opath NpesesbHYI0 MOTPEIHOCTb, 0OBIYHO MPUHIUMAEMYIO PABHOW TPEM CPETHUM KBaJIPaTHYECKHM.

[Tpomaxu - 3To TpyOBIe ciy4aiiHble norpemHocty. [TosiBieHre npoMaxa He 3aKOHOMEPHO U JIETKO 00HapYKHUBAETCs
MOBTOPHBIM H3MepeHneM. [Ipomax MokeT UMeTh 3HaK "mtoc” win "MuHyc"'.

Jlureparypa [1] cTp. 27

Bormpocs! a5 caMOonpoBEpKH.

- Kaxk xraccupunupyrorcst morpeirHoCcTH H3MEepeHnH. ?

- Y10 TaKoe HABUTALIMOHHBINA TTapameTp?

- Yto mpeacraBnseT coboil ypaBHEHHE HABUTAIIIOHHON H30JIHMHUHU?

- Ha yewm ocHOBa anprOpHBIHA CITOCOO MOTPENTHOCTEH B dJIEMEHTaX TeUCHUs?

Tema 13. OOpaboTKa HABUTAITMOHHOW WH(POPMAIIUU MTPU U3OBITOYHBIX U3MEPCHUSIX.
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HILCHTH(l)I/IKaIII/IH 1 UCKIIIOUCHHUEC CUCTEMATHUYCCKUX HOFpGIHHOCTCﬁ B USMCPCHUAX.
MeTOﬂI/I‘leCKHe PEKOMCHAAINU.

JIroboe u3MepeHus COMPOBOKAAIOTCS MOTPEIIHOCTSIMH BCJIEACTBHE HECOBEPILICHCTBA MPHOOPOB,
MHCTPYMEHTOB, OPraHOB YyBCTB Y€JIOBEKa U LeJIOr0 pAfa Apyrux npuauld. OdcepBarys ABseTcs
KOHTPOJIEM CUUCIIEHUS, IOATOMY CyIOBOIUTEND JTOJKEH YMETh OIIEHUTh MOJIYYEHHYIO0 UM 00CepBaIluio.
Bce nmorpemnocTy, BO3HUKAIOMIKE IPH HAOMIOACHUSIX (BKIIIOUast M UX 00pabOTKY), MOAPa3estOTCs Ha
CHUCTEMAaTH4ECKHeE, CITydaliHble U IPOMaxH.
CucremMaTHyecKue  IOTPEIIHOCTH - 3TO MOTPEIIHOCTH, XapaKTep U MPUIUHBI, BOSHUKHOBEHHUS KOTOPBIX
MOTYT OBITh H3BeCTHBI. ONpeieTieHne MecTa CyJHa C)KeBaHO Ha M3MEPEHHH HABUTallMOHHBIX
napaMeTpoB. Kakpiii n3MepeHHbI 1 00pa00TaHHBI HABUTAIMOHHBIN MapaMeTp COACPIKUT CITydaiHYIO
HOIPEIIHOCTh, IOITOMY IIPOBEJCHHBIEC Ha KapTe TPH U OoJiee TMHUY MOJIOKCHHUS (HABUTALIOHHbIE
W30JIMHMM) B OOIIEM CIIydae B OJIHOH TOUKE HE MepeceKaroTcs, a 00pa3yoT GUrypy morpenHocTy.
Pasmeps! hurypbl morpemHocTe 3aBUCAT OT BEIMYUHBI OTPEITHOCTEH JINHHUIA MOT0KEHUS.
3agaya COCTOUT B TOM, YTOOBI HAWTH TaKOE MECTO, KOTOPOE UMEJI0 Obl MUHMMAJIBHYIO [OTPEIIHOCTb, T.€.
COOTBETCTBOBAJIO OBl MAKCHUMAJIBHON INIOTHOCTH COBMECTHOTO paclpeziesieH sl MOTPEeIIHOCTEeN JINHUH
MOJIOKEHHUSL.
Jlureparypa [1] cTp. 27

Bomnpock! a1 caMonpoBEpKHU.

- Kak nogpaszensoTcs HOrperHocTy py BEACHUH CUNUCIICHH U ONIPEEIeHUs MecTa cyiHa?
- Yro Takoe ¢urypa norpeurHoctu?
- XapakTep ¥ IPUYHHBI BOSHUKHOBEHHUS CITyYalHbBIX MOrpeIHOCTe?

Tema 14. CoBpemennsie PTC nns onpenenenus mecta cyana: CAPIL, CYAC, panuomaskw,
cynosble u 6eperossie PJIC.

MeTtoandeckue PEKOMECHOAIINH.

K HaBHTanMoHHBIM NapameTpam, u3MmepseMbIM 0 omoltsio PJIC, oTHOCSTCS painonoKaliiOHHbIE
nenenrd (PJII) u auctanuuu (Dp).

B naBuraunonnsix PJIC ¢ CAPII uzMepeHue neneHroB aBTOMaTU3MpOBaHO: C MOMEHTa "3axBaTa"
HaOII01aeMOT0 00OBEKTA, B PEKUME aBTOCIIEKEHUS], COOTBETCTBYIOIINN HHIUKATOP ITOKA3bIBAET TEKYIIEE
3HAYCHHE IeJICHTa Ha 00BEKT.

ToYHOCTB paArONOKALMOHHOTO MEJIEHTa XapaKTeEPU3yeTCs CIEIAIINMHU CIIy9aiHBIMH U
MOBTOPSIOIIUMUCS CPEAHUMHU KBaJpaTHYECKHUMHU IOTPEITHOCTIMHU:

Jlureparypa [1] ctp. 27

BOHpOCLI JJI1 CaMOIIPOBCPKU.

- OcHoBHbIE apaMeTpPbI U3MEPSIEMbIE € TOMOLIBIO cyn0BbIX PJIC?
- Pexuwm aBrocnexxenus B cucteme CAPII?
- Yro Ha3pIBaeTCS NONPAaBKONH MarHUTHOTO KOMIIaca, MOMPAaBKOW TMPOCKOIMYIECKOro koMmnaca?

Tema 15.CynciecHue IIyTHU CyJHA U IUIaBAHUC CYJHA 110 ONITUMAJIbHBIM TPACKTOPUAM.
MeTO,Z[I/I‘IeCKI/Ie PEKOMCHOAINH.

OnTuMasbHBIM Ha3bIBA€TCS TAKOM 0E30MaCHbI B HABUTAIIMOHHOM OTHOILEHUH My Th Cy/IHA, KOTOPbIi
YIIOBIIETBOPSIET 3aIaHHOMY KPUTEPHUIO ONTUMAaIBHOCTH. B KadecTBe KpUTepys ONTHMAaIbHOCTH BBIOUPAIOT
MIOKa3aTesb, C TOMOIIBIO KOTOPOT'O ITPH JIAHHBIX YCIIOBUAIX HauboJiee 11eJ1eco00pa3Ho OLIEHUBATh PE3YJIbTAThI
nepexo/ia, BeIMYMHY TUIaBaHus (PacCTOSIHUE), TPOIOIDKUTENBHOCTD (BpEMs) C yUETOM BIIUSIHUS (PAKTOPOB,
BBI3BIBAIOLINX OTKJIOHEHHUE CYHA C BBIOPAHHOT'O ITyTH.

Jlureparypa [1] cTp. 27

Bormpocs! a5 caMmOonpoBEpKH.
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- Kaxk BeIOMparoT HauBBITOJHEHIITHIA Ty Th C HEOOXOANMOCTBIO YU€Ta BIUSHUSA Ha CKOPOCTh XOZa cyaHa.?
- UYro Takoe ocTaToyHas AEBUALUS MarHUTHOTO KOMIIAca, €e oIpeaeneHue?
- Yt0 TaKoe KpUTepUil ONTUMAIBHOCTH IIyTH CyIHa?

Tema 16. MeTO/IbI HABUTAIIMH B PA3JIMYHBIX YCIOBUAX IUIABAHUS: HABUTAIIMOHHOE 00ECTICYCHNUS
IUTaBaHUs B OTPBITOM MOpE, MOIX0AAX K M0OEPEKbI0, MPUOPEKHOE MIIaBaHUE, B CTECHEHHBIX
AKBaTOPUAX M PAMOHAX PETYIMPOBAHUS IBHKECHHUS CYIOB.

MGTOI[I/I‘ICCKI/IC PEKOMCHAAIINU.

HenpeMmeHHBIM yCIOBHEM HaBUTaMOHHOM 0€30MacHOCTH IUTaBaHUS SBIISIETCSI HEIPEPBHIBHOCTD M BBICOKAsi TOYHOCTD
CUHMCIICHHUS U OIIPEAEICHHS MecTa CyJHa OCOOCHHO MPH MOAXOE K TT00EpeXbI0, B PUOPEKHOM IUIaBaHUH, a TAKKe
B CTECHEHHBIX aKBATOPHAX MBPAHOHAXPETYIMPOBAHMS ABIKEHHS Cy10B OCHOBHAS 3a/1a9a CyIOBOKACHHS —
clieloBaHNE N30PaHHBIM IIyTEeM U ONpeeIeHHe MeCTa CyJHa I10 CUMCICHNIO, HA3¢MHBIM OPHEHTHPAM C Y4EeTOM
BIMSIHUA (PAaKTOPOB, BHI3BIBAIOIINX OTKJIOHEHHE Cy/IHA C BBIOPAHHOTO ITyTH.

Jlureparypa [1] cTp. 27

Bomnpock! aiis caMonpoBepKHU.

- Kakue dakTopbl BEI3BIBAIOT OTKIIOHEHHE Cy/IHA OT BBIOPAHHOT'O ITyTH?

- YTO0 Takoe CTeCHEHHBIE aKBaTOPHUU?

- Yro Ha3pIBaeTCS NPUOPEKHBIM IIJIaBaHHEM?

- Kak BpIOHMparoTcst OpHeHTHPBHI TP IJIaBAHUH TIPH MTOJX0/I€ K CTECHEHHBIM aKBaTOPHSIM?

Tema 17. CniyTHUKOBbIe HaBuranuonnsle cucteMbl (CHC). x reomeTpudeckue u TEXHHUECKHE
XapaKTePUCTHKH, PEIICHNE HABUTAIIMOHHBIX 3aJ1a4, 00CEepBaIlMy U UX TOYHOCTb.
Juddepennnanbabie METOIbI ONPEIEICHNUS KOOPIUHAT.

Metoaudeckue PEKOMEHOANH.

OCHOBHOE Ha3HAYEHUE CITYTHHUKOBBIX HABUTALIUOHHBIX CUCTEM ONIPEACIICHUC KOOPJAUHAT MECTa CyJHa B
nr000¥ Touke MHPOBOTO OKeaHa MM BOJIM3HM NOBEPXHOCTH 3€MIIM BHE 3aBUCUMOCTH OT BPEMEHH CYTOK H
MeteoycnoBuil. Boamoxknoctu CHC onpeaensitoTcst UX BBIXOHBIMU TAKTUKO-TEXHUYECKUMU XapaKTEPUCTHUKAMU U
rapaMeTpaMM,K KOTOPBIM OTHOCSITCS : KJIacc NMOTpeOuTeNel CHCTEMBI, 30Ha JICUCTBHSI, TOUHOCTh OIIPEICIICHHS
KOOPAMHAT, AUCKPETHOCTh, METOJI ONPEAEICHHS, METO ONIPEAEIICHUs, Fe0ie3udecKasl OCHOBA,
MIOMEXO03aIINIIEHHOCTh, HaIe)KHOCTb. JJuddepeHmansapie METOABI ONIPEAEICHUs] KOOPIHHAT MecTa CyJHA.

Jlureparypa [2,4] cTp. 27

Bomnpock! a1 caMonpoBeEpKHU.

- Kaxk onenmBaercsi TOYHOCTb CHCTEMBI?

- Yro Takoe QMCKPETHOCTh ONpe/IeNieHHs KOOpAUHATE?
- Yro0 Ha3bIBaeTCsA HAACKHOCTHIO paboTel CHC?

- Kak xapaxrepusyrorcs napamerps! opout C3?

Tema 18. DJIEKTPOHHBIE KapTOrpaduyeckre HaBUTallMOHHO-UH(POPMALIMOHHBIE CUCTEMBI
(OKHUC) u ux ucronp30BaHNe TpU KOHTPOJIE U YIIPABICHUN COCTOSIHUEM O€301TacCHOCTH

HaBHUT'allUHU.
MeTtoandeckue PEKOMCHOAINH.

DJIEeKTPOHHBIE KapToTrpaduuecKkue HaBUrannoHHo-nHpopmarronusie cuctemsl (OKHUC) u nx
UCIIOJIb30BaHUE MO3BOJISIOT aBTOMAaTU3UPOBATh BEJICHUE MPOKIAIKU Iy TH CJIeI0OBaHUs CyTHA
IPU KOHTPOJIE U YIPABIECHUHN COCTOSIHUEM O€30MaCHOCTH HaBUTallUU.

Jlureparypa [2,4] cTp.



Bomnpock! asis caMonpoBEPKHU.

Kak BbIOMparOT BeieHHEe HABUTAIMOHHON POKIIAIKH C UCIIOIb30BAHHEM DJICKTPOHHBIX KapT?
Yro takoe DKHUC?
Kak BBITIOTHSAETCS] KOHTPOJIb U YIIPABJICHUE COCTOSIHUEM 0€30MaCHOCTH HaBUTALIUU?

14
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KoHTpoJbHbIe BOonpochl
1o y4eOHOM JUCHUIUIMHE «DKCITyaTalys BOJAHOTO TPAHCHOPTA, CYJIOBOXKICHUE)

l. VYipasneHue CyJTHOM IIPU NPSAMOJIUHEHHOM JABUKEHUU C YCTAHOBUBLICHCS CKOPOCTHIO.

2. ConpoTHBieHNE BO/bI, YIIOP ABMXKUTENS, CUJIBI HA pyJie, IEWCTBHUE BETPA U TCUECHUS.

3. Bmusaue kpena, nuddepeHta M BHEHIHHMX (AKTOPOB HA YCTOMYMBOCTh CyJHA Ha
IIPSIMOM Kypce.

4. Xapakrep JIBUKEHHS Cy[HA TP YMEHBIICHUH U YBEJIIMYCHUH XO/a.

5. Bnusiaue 3arpy3kd, COCTOSIHHSI KOpIyca, CKOPOCTH M BHEUIIHHX (DaKTOPOB Ha
MHEPLIMOHHO-TOPMO3HBIE XapAaKTEPUCTUKH CyIHA.

6. XapakTepucTuKa CUJI U MOMEHTOB, ACUCTBYIOIIMX Ha CYJHO, Y4eT IOJIOKEHHS LIEHTpa

MIOBOPOTJIMBOCTH, MTHOBCHHOTO IIEHTpa BpallleHHWs, yria napeida u maaeHus CKOpOCTH Ha
IUPKYJISAIAH.

7. DKCTepUMEHTANIbHBIE  CIIOCOOBI  OMpPENETeHUs MAaHEBPEHHBIX CBOMCTB CyAHAa C
HCIIOJIb30BaHMEeM HaBUTrauoHHbIX koMiiaekcoB.GPS,PHC,PJIC.

8. CoctaBnenuss uH(pOpPMAalMd O MAaHEBPEHHBIX CBOICTBaX CyJHa B COOTBETCTBUU C
tpeboBanusimu UMO.

9. BnusiHue MeJIKOBOABS M CTECHEHHOCTH CYAOBOTO XOJla Ha JIBMJKEHHE CYIHA.
Kpurndeckas ckopocts. [lpocanka cymHa u u3MeHeHHe audQepeHTa Ha MEIKOBOIhE H B
KaHajax.

10.  BpiOop CKOpPOCTHM € YYETOM BIHUSHHS MEJIKOBOJIbS Ha COINPOTHBICHHE CylIHA W
yBEJIMUEHUE PacXo/ia TOIUINBA.

11.  BausHMe MEIKOBOAbS M  CTECHEHHOCTH CYJIOBOTO XOJa HA  MAaHeBpeHHble
Xapakxmepucmuxu cyoua.

12.  T'maponwHaMHUYECKOE B3aMMOJICHCTBHE MEXIY CYAaMH, CyJaMH W OTMEJSIMH, CyJaMH U
CTCHKaMH KaHaJOB.

13. Hcnonp3oBaHWEe CHJI M MOMEHTOB THIAPOJWHAMHYECKOTO B3aUMOJCHCTBUS  TpH
YOPaBIECHUU CYJTHOM B y3KOCTSIX.

14. OcobOeHHOCTH yMpaBieHUs CYIHOM TIpyd JIOIIMAHCKOW mpoBoake. OOSI3aHHOCTH
BaXTEHHOT'O TIOMOIIIHHKA MPH TJIABAHUHU TIO]T TPOBOAKOMN JOIMaHa.

15.  IlocranoBka cyaHa Ha skopb. [loaroroBka cysnHa K MocTaHOBKE Ha sikopb. Bribop mecrta
SKOPHOU CTOSIHKH.

16.  OcHOBHbIE MOJOXKEHUS U PEKOMEHAALNHU 0 YIPABICHUIO CYAHOM NpU NOCMAHOBKE HA

O00UH U 08a AKOPS 6 3ABUCUMOCIIU OM 2UOPOMEMEOPOSIOSUYECKUX YCI08ULL U Mecma AKOPHOU
CMOSIHKU.

17.  JluHaMUYecKue yCUIUS B SIKOPHOM YCTPOWCTBE MPH MOCTAHOBKE Ha SIKOPB U CIIOCOOBI X
YMEHBIIICHHUS.

18. CriocoObl MOCTAaHOBKH HA OMH U JIBa SKOPS MIPU PA3TUYHBIX BHEUTHUX YCIOBUSX: BETpE,
TEUEHUH, OTPAaHUYCHHOM aKBATOPHUH, IEPEMEHHOM TEYCHUHU U T.]I.

19.  [epxamas cuna sKops, €€ 3aBUCUMOCTb OT THUIa SKOpsS U XapakTepa IpyHTa, YCIOBUS
JUISl MCTIOJIb30BAHMS IIOJIHOM JIepIKaIIe CUIIBI IKOPS IIPY SIKOPHOM CTOSTHKE.

20. Cuiibl, AEUCTBYIOUIME HA CyAHO, cTofAllee Ha skope. CTaTMUEeCKHWE CHIIBI OT BETpa U
TEUYCHUSI.

21. [IpakTrueckue peKOMEHAAIMH TIO0 BBHIOOPY JIMHBI SIKOPHOW IIEMH B 3aBHCHMOCTH OT
TIIyOWHBI MeCTa SIKOPHOU CTOSTHKH.

22. Mepsr 1o obecrnieueHH0 0€30MacHOCTH SIKOPHOW CTOSHKH. OpraHu3anys BaxXTEHHOMN
ciyx0b1 1 HaOmoaeHus. OO0HapyskeHue apeida cyHa Ha SKOpe.

23. [ToaroToBka cynHa K BBINOJHEHUIO IIBAPTOBHBIX omnepanuid. OCHOBHbBIEC MOJOXKEHUS U
PEKOMEH/IALMHU 110 YIPABJICHUIO CYIHOM IIPH BBIMOJIHEHUU IIBAPTOBHBIX ONEPALIUU.

24. CamocTosiTenbHAs IIBApPTOBKA OJHOBHHTOBOTO CYJIHA. YYET MaHEBPEHHBIX 3JIEMEHTOB
CyJlHa.
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25. CrosiHKa cy/JHa Ha MIBApTOBaX. Y CUIIUs, JEHCTBYIONIME HA MIBApTOBbI. CXEMBI 3aBOJIKH
IIBAPTOBOB MPHU PA3IUYHBIX YCIOBUAX CTOSHKHU.

26. BrImiosTHEeHUE TIBApTOBHBIX OIEPAIMA ¢ HMCIIOJIB30BAHHEM OYKCHUPHBIX CYAOB. METOIbI
MCIIONIb30BaHUS U PACCTAaHOBKHU OYKCHPOB MPH BBOJIE CY/THA HA aKBATOPHIO TOPTA.

27.  Oobecnieuenne OezonmacHOCTH OyKCHpPOB IpU MaHeBpupoBaHMM. [locTaHoBKa B JOK
MOBPEXKICHHOT'O U HETIOBPEXKACHHOTO CY/IHA.

28. VYrpaBieHue CyJHOM IPH IJIABAHUU B IITOPMOBBIX YCIOBUSIX.

29. OcoOenHocTy TUIaBaHusg B IITOpM. [loAroroBka cynHa K IJIaBaHUIO B IITOPMOBBIX
ycnoBusix. Cuiibl, IEUCTBYIOIINE HA CYTHO U TPY3bI MIPHU TUIABAHUH B IITOPM.

30.  BwIOop Kypca U CKOpPOCTHU IS U30CKAHUSIPE3OHAHCHOU KAUKU, CIeMUH2d, 3a1Uu8aemMocmu
nanyowvl. Ucnonvsosanue ouazpammsl Pemesa, Jlunuca u opyeux ouazpamm umopmosaHusl.

31. KonTponb 3a cocrossHueMm cynHa u Tpy3a. TexHuka 0e30MacHOCTH MpHU TJIaBAaHUU B
ITOPM.

32. Brnusinue 3arpy3ku, KOHCTPYKTUBHBIX OCOOCHHOCTEH M MaHEBPEHHBIX KauecCTB CyJTHA Ha
BBIOOP CITOCOOOB IITOPMOBAHUS CYIOB.

33. Obnenenenne cyaoB. IlpakTuueckue Mepbl, NpPEINPUHUMAEMbIE B  YCIOBHSIX
00Je1eHeHuS.

34. OOmue BOMpOCH OpPraHM3allMd M TPOBEACHUS JieoBoro miuaBaHus. Knaccudukanus
CYJIOB JIEAOBOTO IJIaBAHUS U JI€J0K0JI0B [1oAroTOBKa CyIHA K JIEJOBOMY IIABAHHUIO.

35. ['py30BbI€ U macca)XupCcKue ornepalny B MOpeE.

36. I'py30BbIe onepanuu Ha OTKPBITHIX peiaax. [lonroroska cyana.

37. bykcupoBka cynoB wmopem. OOmme mnonoxkeHus. Buabl MOpckux OyKCHPOBOK.
Opranu3zanus OyKCUPOBKH.

38. Cunbl, neficTByroNMe Ha cyaa. Pacder ckopocTu OYKCHUPOBKU M MPOYHOCTH OYKCHPHOTO
Tpoca.

39. BykcupoBka aBapuiiHbIX Cy/10B. MaHeBpupOBaHUE MPU B3STHH Ha OYKCHP.

40. Cratuctuka U OCHOBHBIC TTPUYMHBI TTOCAJAKU HA MeJb. [locnecTBrs MOCaaKu Ha METb.
41. OcoOeHHOCTH AEWCTBUN TPU TMOCAAKEe HA MeNb HEPTEHATMBHBIX CYJIOB, Fa30BO30B U
JIPYTUX CYJIOB C TIOBBIIIEHHOMN OMACHOCTHIO. YUET THAPOMETEOPOIIOTHIECKUX (aKTOPOB.

42. Pacuer ycunmii, HeoOXOIUMBIX Ui CHATUA ¢ Menu. Cuibl, AEMCTBYIONIME HA CYJHO Ha
MEJIH.

43. [lropmoBanue aBapuitHoro cyaHa. CkopocTb W HampaBieHue npeiida. Cpencrsa
yAepKaHUS HEYIIPaBISIEMOTO CyAHa B 0€30MMaCHOM IOJI0KEHHUHU.

44, [MorpentHOCTH HAaBUTAILIMOHHBIX U3MEPEHHH, UX KITaCCU(pHUKAIIHS.

45. OCHOBHBIC TIPOCKIINH, ITIPUMCEHSIEMbIC B HaBUTAIIUH: MOpPOCSKIHsa MepKkaropa,
YHHUBEpCAJIbHasA MIPOCKINA MepKaTopa, nmonepeyHass paBHOYIrOJIbHasd MHNUWJIHMHAPHUYCCKAas
MPOCKIIHS.

46. Cny4yailHble HOOTPEIIHOCTH H3MEPEHUH W HUX XapakTEepPUCTUKU: MaTeMaTHU4YECKOE
OKUJIaHHUE, JUCIIEPCHsI, CPeIHEe KBAIPATHISCKOE OTKIIOHCHHUE.

47. 3aKOH HOPMaJIBLHOTO pAaCIpeAeiCHUs CIy4alHbIX morperrHocteil. OneHka TOYHOCTH
n3MepeHuit. OOIIHe MPUHIUTIBI OLICHKH TOYHOCTH (PYHKIINH U3MEPCHHBIX BEJIUYNH.

48. CucrteMaTHYeCcKHE MOTPEITHOCTH U3MEPCHUH.

49. HaBI/II‘aHI/IOHHBIe q)yHKI_[I/II/I, HaBUT'allMOHHBIC napamMeTphl H HaBHUT'allUOHHBIC

W30JIMHUU, TIOJIy4aeMbIe IIPU HU3MEPCHUSX: MEJICHTa, PAaCCTOSHHUS, Pa3HOCTU PaCCTOSHHM,
TOPU30HTAJBHOIO yIJia.

50. I'pagyeHTH HABUTAITMOHHBIX (DYHKIIUN.

51. OlieHKa TOYHOCTH MECTa CyJHa 110 2-M JUHHUSM TTOJI0KCHUS: CpeIHEe-KBaApaTUISCKUI
SIUTUIIC TIOTPEITHOCTH, «pa3dMasbIBaHHUE» OdIJUTHIICA B Kpyr. I[lOHITHE TeOMETPUUECKOTO
(haxkTopa. HopmatuBHBEIC TpeOOBaHMS IO TOYHOCTH OOCEpBaIUH.

52. OnpeneneHrne KOOPIUHAT MEcTa CyJAHA MPU HU30BLITOYHOM YHUCIIC JIMHUH TTOJOKCHHUSI.
MeTton ~ UCKIIIOYEHHUU CHUCTEMAaTHYECKUX  MOTPEIIHOCTEH  H3MEpEHUs. IMonsitue
TeOMETPHUIECCKOTO (haKkTopa.

53. AnpuopHasi U anioCTepHUOpHasl OIICHKAa TOYHOCTH O00CepBaIlHH.



17

Hayuynas nurepatypa, He00X0AUMOM AJ1s1 OCBOCHHS IMCUMILIHHBI (MO1YJIsA)

1. bapaxta, A. B. CTpykTypa U NpUHIMIIBI pabOThl CUCTEM JTUHAMMYECKOTO MMO3UIIMOHUPOBAHNUS
/ A. B. bapaxra, 0. U. FOqun // Becta. MI'TVY : Tpynst Mypmas. roc. TexH. ya-Ta. — 2009. — T.
12, Ne 2. — C. 255-258.

2. Teopus u yctpoiictBo cynos. /®. M. Kauman, /1.B. loporocraiickuii, A.B.KortHoB A.B.

3. FOmun 10.U. Jlekuuu mo teopuu cyana: YdueOHoe mocodue mis crer. 180402 , 180403. Y. I -
Mypwmanck 2009.- 97 c. ui.

4. Ogun FO.M. Jlekuuu mo Teopuu cyaHa: YueOHoe mocoOue miusa crem. 180402, 180403,
180404. Y.1I - Mypmanck 2006.- 95 c. ui.

5. Topman A.Jl. JIBmkHTENBHO-PYIICBON KOMIUIEKC M MaHeBpupoBaHHe cyqHa: CripaBOYHUK /
A . Todpman. — JI. :Cynoctpoenue, 1988. —360 c.

6. [epmun P.fA. Ynopasnsiemocts u ynpasienue cynaom / P.S. Iepmm. — JI : CymoctpoeHue,
1983. - 273 c.

7. 3wmeman WM. WpenTuduxanus TUAPOIUHAMHYECKHX KOX(POHUIMEHTOB YpaBHEHUH
yIpaBIIEMOCTH IO COBOKYITHOCTHU pexuMoB aBwxkenus / 1. 3unbman // ['uapoaunamMuka TexH.
Cpencts ocBoeHust okeana. — JI., 1985. —c. 41-49. — (Tp. HTO um. akan. A.H. KpsiioBa).

8. Bacunse A.B. VYmpasnsemocTh cynoB: yueOHoe mocobue / A.B. BacumbeB. — JI :
Cynoctpoenue, 1989. — 328 c.

9. bacunA. M. I'mapoaunamuka cyana / A. M. bacun, B. H. Audumos. — JI: Peunoii Tpancnopr,
1961. — 684 c.

10. CnpaBounuk no teopuu kopadns. B 3 1. T. 3. YnpaBnsgeMocTs BOJAOM3MEIIAIOMIUX CY/IOB.
l'uaponvHamMuka CyJqOB C JWHAMHYECKUMH TPUHIMIIAMH TojjaepxkaHus. / mox pen. ..
BoiitkyHckoro. — JI.: Cynoctpoenue, 1985. — 544 c.

11 Tymammuk, A. I1. Pacder ruipoqiHaMUYeCKUX XapaKTePUCTUK CyAHA ITPH MaHEBPUPOBAHUH /
// Cynoctpoenue. — 1978. — Ne 5. — C. 13-16.

12. FOmuH, FO. U. Tlpobnemsr obecrieueHust GyHKIIMOHUPOBAHMS, 0€30MTACHOCTH W Ka4eCTBa MPHU
9KCIUTyaTaluy CyJI0OB ¢ TUHAMUYECKMMHU cuctemamu ynpasinenus / 0. U. FOqun, A. B. bapaxra
// Bectn. MI'TVY : Tpynst MypMmaH. roc. TexH. yH-1a. — 2009. — T. 12, Ne 2. — C. 259-262.
13.10aun, }O.U. Teoperuueckue OCHOBBI 0O€30MacHBIX CHOCOOOB MaHEBPUPOBAHMS MpHU
BEIMIOTHeHNH TodeyHou mmBaptoBku / 0. . FOmoun, C. B. IMamennes, I'. 1. MapTtiok, A. 0.
HOmmH. — Mypmanck : M3-so MI'TY, 2009. — 152 c. : un.

141Omua 10.U., ArapkoB C.A., Ilamenne C.B., bapaxta A.B., Onenka 0e3omacHoCTH

JTUHAMHUYECKOTO TIO3WIIMOHUPOBaHUS OypoBoro cymHa: wmoHorpadus, Mocksa, W3a-Bo
MOPKHUMTI'A, 2015.

15.F0qun FO.M., Tlamennes C.B., HWaentudukamus mMareMaTH4ecKOW MOJENH CyJHA!
moHnorpadus, Mocksa, M3n1-s0o MOPKHHUI'A, 2015.



