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1 LEJIN, 3AJJAYU TOCYJAPCTBEHHOI UTOIOBOM ATTECTAIIUU

1.1. Hemsto TMA cryaentoB mo crnenuaibHOCTH «25.05.03  «TexHudeckas
JKCITyaTalusi  TPAHCHOPTHOTO  Paguo00O0pYyOBaHUS»,  HAMpaBICHHOCTH « TexHHuyeckas
IKCIUTyaTaIusl PaguodIeKTPOHHOTO 00OPYIOBaHMS BO3IYIIHBIX CYJIOB M a3pOMOPTOBY», BHIAM
npodecCuoHaIbHON JeSATEeTLHOCTH. IKCIUTyaTallMOHHO-TEXHUYECKas, Hay4YHO-
UCCJIEIOBATENbCKas — SIBJISIETCS YCTAHOBJICHUE YPOBHSI MOATOTOBKH CTYAEHTA K BBIIOJHEHHIO
npohecCHOHANBHBIX 33J]a4 ¥ COOTBETCTBUS €T0 MOJArOTOBKH, Tpedyemoii mo OIl kBanudukanuu:
WHXEHED.

1.2. 3amagamu 'UA sgsasgrorcs:

1.2.1. TIpoepka ypoBHsS c(hOpMHUPOBAHHOCTH KOMITeTeHIIHM, onpeaeneHHsx @I'OC BO
u OIl I'YAIL Bxirodaromux B ce0s (KOMIIETEHIIUHU, TIOMEUEHHBIE «*)» BBIIEICHBI 71 KOHTPOJISI
Ha [D):
*OK-1 «crtocoOHOCTh K a0CTPAKTHOMY MBIIIUICHHUIO, aHAJIU3Y, CHHTE3Y»;
OK-2 «roToBHOCTH J€HCTBOBATh B HECTaHAAPTHBIX CHUTYAlUAX, HECTH COLMAIBHYI U
TUYECKYIO0 OTBETCTBEHHOCTD 3a IPUHATHIE PELICHUSD;
*OK-3 «roToBHOCTh K CaMOpPa3BUTHIO, CaMOpEalM3allid, WCIOIb30BAHUIO TBOPYECKOTO
MOTEHLHATA»;
OK-4 «crnocoOHOCTh HCIIONIB30BaTh OCHOBBI (DUI0CO(MCKUX 3HAHHM, aHAIM3UPOBATh IJIABHbBIE
3Tanbl ¥ 3aKOHOMEPHOCTH MCTOPUYECKOTO PA3BUTHUS ISl OCO3HAHMS COLMAIBLHOM 3HAYMMOCTHU
CBOEH JEATENbHOCTY;
OK-5 «cmocoOHOCTh  HKCIONB30BAaThb OCHOBBI AKOHOMHUYECKUX 3HAHUM TIPU  OIICHKE
3¢ (peKTUBHOCTHU pe3yIbTaTOB AESITEILHOCTH B Pa3IMUHBIX chepaxy;
OK-6 «cnocoOHOCTP K KOMMYHHMKAIIMM B YCTHOM M THChbMEHHOW (opmMax Ha PyCCKOM H
WHOCTPAHHOM  SI3bIKAX JUISL  PEHIeHUs 3a/Jad  MEXKIMYHOCTHOITO M MEXKYJIbTYPHOIO
B3aUMOJCHCTBUIY;
*OK-7 «crmocoOHOCTh K CAaMOOPTaHHU3AIIMN U CaMOOOPa30BAHHIO;
OK-8 «cmocoOHOCT, HCMOJB30BaTh OOIIETIPAaBOBbIE 3HAHHUA B  pa3iMuYHbIX  cdepax
JEATETbHOCTIY;
OK-9 «cmocoOGHOCTh MOAEPKUBATH JTOJDKHBIN YPOBEHBb (PM3NYECKON MOJATOTOBICHHOCTH IS
obecriedueHnst MOJTHOIIEHHOU COITMAaIbHON B MPOGheCCHOHATBHOM IeATeTEHOCTHY,
OK-10 «cmocoOHOCTh HCIOJIB30BAaTh MPHUEMBbl MEPBOM MOMOIIM, METOMBI 3aIIUTHl B YCIOBHIX
YPE3BBIYANHBIX CUTYALUI):
3HaTh - JTalbl U 3aKOHOMEPHOCTH HMCTOPUYECKOTO Pa3BUTHS JUISI OCO3HAHHS COIMAIBHON
3HAaYUMOCTU CBO€H [eATeNbHOCTH; MPUEMbI MEPBON MOMOIIM, METOIbI 3alUThl B YCIOBHSIX

YpE3BbIYANHBIX CUTYALUH;



yMETb - JEHCTBOBATh B HECTAHIAPTHBIX CUTYyalUsIX, HECTU COLHUAIBHYIO M AITHYECKYIO
OTBETCTBEHHOCTb 3a IPUHATHIC DPELICHMS; MOAJEPKUBATh JOJKHBI YpPOBEHb (hu3nuecKon
HOJTrOTOBJICHHOCTU [UIl OO0ECleYeHUsl TIOJIHOLEHHONW COLMaIbHOH UM Mpo¢ecCHOHATbHON
JESTEIILHOCTH;

BJIa/IETh HaBbIKAMHM - aOCTPAaKTHOIO MBIIUIEHUS, aHajlN3a, CHHTE3a; OCHOB 3KOHOMHYECKHX
3HAaHUM Npu oLeHKe 3 (HEKTUBHOCTH PE3yIbTaTOB AEATENBHOCTU B Pa3IMYHbIX cepax; yCTHOH
Y [IMCbMEHHOW pe4M Ha PyCCKOM M MHOCTPAHHOM SI3BIKAX Ul PELICHMS 3a7a4 MEKIMUYHOCTHOTO
¥ MEXKYJIBTYPHOTO B3aUMOCHCTBUS; CAMOOPTaHU3AIMKA U CaMOOOPa30BaHNUS;

UMETh OMBIT JEATEIbHOCTH — B HECTAHJAPTHBIX CUTYyalUsIX, HECTU COLMAIbHYIO U 3TUYECKYIO
OTBETCTBEHHOCTD 3a IIPUHATHIC PELLIEHHs; UCIIOIb30BaHUs OOLIENIPaBOBbIE 3HAHUH B PAa3JIMYHbIX
cdepax AesITeNbHOCTH;

OIIK-1 «cmocoOHOCTh OPHEHTHUPOBATHCS B 0a30BBIX TOJOKEHUSX SKOHOMHUYECKOH TEopuH,
IPUMEHATh UX C YYETOM OCOOEHHOCTEH PHIHOYHOM 3KOHOMHUKH, CAMOCTOSITEJIbHO BECTU MOHMCK
paloThI Ha PBIHKE TPYAa»;

OIIK-2 «roToBHOCTH paboTaTh B KOMaHJE, MOJIb30BaThCS MPO(PEeCcCHOHANBHON JTOKyMEHTalen
Ha aHTJIMHACKOM SI3BIKEY;

OIIK-3 «cnocoOHOCTh B KaUeCTBE PYKOBOIUTENS MOApa3AeiIeHus, Juaepa Ipynbl pabOTHUKOB
IPUHUMATh pEIIEHUs B CUTYalUsX PUCKA, YUYUTHIBAs LEHY OIIMOKM, BECTH OOydeHue u
OKa3bIBaTh MOMOIIL pabOTHHKaM B paboTe HaJ MEXIUCUUIUIMHAPHBIMM, WHHOBALMOHHBIMU
IIPOEKTaMN»;

*OIIK-4 «roToBHOCTh K OTBETCTBEHHOMY OTHOIIEHHIO K CBOEH TPYJIOBOM JAEATEIbHOCTH,
MOHUMaHWE 3HAYUMOCTH CBOEH OYIyIIeH CTIeIIMaIbHOCTIY;

OIIK-5 «crmocoOGHOCTh MCIOIB30BaTh OCHOBHBIE METObI, CIIOCOOBI M CpPEACTBA MOJIYUYECHMS,
XpaHeHus, nepepaboTku MHGOpMaIH, padboTaTh ¢ KOMIBIOTEPOM KaK CPEACTBOM YIPABICHHS
uHpOpManuein»;

OIIK-6 «crmocoOHOCTh MOHMMATh CYUIHOCTh W 3HaueHue uHGOpMalluu B Pa3BUTUU
COBPEMEHHOI0 MH()OPMAIMOHHOIO OOIIECTBA, CO3HABATH OMACHOCTU U YTPO3bl, BOSHUKAIOLIUE B
3TOM IIpoliecce, coOM0IaTh OCHOBHBIE TPeOOBaHUS WMH(POPMALMOHHOM 0€30MacHOCTH, B TOM
YUCJIE 3aLIUThI TOCYJaPCTBEHHOM TalHbI»;

OIIK-7 «BlasieHWE OCHOBHBIMHM METOJAAMHU 3aIIUTHhl MPOM3BOJCTBEHHOIO IE€pCOHAIa |
HaceJICHUs OT BO3MOXHBIX MTOCIIEICTBUI aBapuii, KaTacTpo(, CTUXUHHBIX O€ACTBUI»:

3HATH - 0a30BBIX MOJOKEHUAX SKOHOMUYECKOH TEOPUH; OCHOBHBIE METO/BI, CITIOCOOBI U CPEICTBA
MOJTyY€HUs1, XpaHEeHHUs], TepepadoTKu HH(pOpMaLnH;

YMETb - OPUEHTHPOBATHCA B 0A30BBIX MOJIOXKEHUSAX 3KOHOMHYECKOW TEOPUH, IMPUMEHSTh HX C

y4ueToM 0COOEHHOCTEMN prHO‘IHOﬁ 3KOHOMHKH, CaMOCTOATCIBHO BECTH ITOHUCK pa6OTBI Ha PBIHKE



TpyZa; paboTaTh B KOMaH/E, M0JIb30BaThCs MPOPECCHOHATBHON JOKYMEHTAIMEN Ha aHIJINHCKOM
A3bIKE; MPUHUMATh PELICHUS B CUTYalUsAX PUCKA, YUUTHIBAS IEHY OMIMOKU, BeCTH OOydeHHEe U
OKa3bIBaTh MOMOIIL pPabOTHHKAM B paboTe HaJ MEXIUCHMILTMHAPHBIMH, WHHOBAIMOHHBIMU
OPOCKTaMU; TOHMMATh CYIIHOCTh M 3HaueHUEe HH(POpPMAlUM B pPAa3BUTHUHU COBPEMEHHOTO
MH(GOPMaLlMOHHOTO OOIIEeCTBa, CO3HaBaTh OIMACHOCTH M YIPO3bl, BO3HUKAIOIIKE B 3TOM
nporecce, cob0aTh OCHOBHBIE TpeOOBaHUS HMHPOPMAIIMOHHON 0e30macHOCTH, B TOM YHCIE
3allUThl TOCYAapPCTBEHHOM TalHBbI,

BJIa/IETh HABBIKAMU - 3aLUThl IPOU3BOJCTBEHHOI'O INEPCOHAJIA M HACEJIEHUS OT BO3MOXKHBIX
MOCJIEAICTBUM aBapuil, KatacTpod, CTUXUWHBIX O€/ICTBUH;

UMETh OIBIT JEATEJIbHOCTH - HCIIOJIb30BAHUS OCHOBHBIX METOJOB, CIOCOOOB U CpPEICTB
HOJY4YeHHUs, XpaHeHHs, NepepaboTKi MHPOpMaLuU, paboTaTh C KOMIBIOTEPOM KaK CPEICTBOM
yrpaBieHus: HHpopMaluei;

[1K-1 «crmocoOHOCTh BO3TIaBUTh MPOBEICHUE KOMILIEKCA TJIAHOBO- MIPEAYIIPEAUTEIBHBIX PadoT
no 0O0eClneYeHUI0 HCIPaBHOCTH, pabOTOCIOCOOHOCTM W TOTOBHOCTH  TPAHCIIOPTHOTO
Pano3IEKTPOHHOTO 000PYAOBAHUS, €0 CUIOBBIX U SHEPTETUUECKUX CHCTEM K UCIOIb30BAHUIO
10 HA3HAYEHUIO C HAMMEHBIIMMU 3KCIUTyaTallMOHHBIMU 3aTpaTamMm»;

*TIK-2 «rOoTOBHOCTh K TIPOBEACHHUIO WCIBITAHUH W OMNPENETEeHUI0 padoTOCIOCOOHOCTH
YCTaHOBJIEHHOT'0, JKCILUTyaTUPYEMOIO0 U PEMOHTHUPYEMOrO0 TPAHCHOPTHOI'O PAIUOAIEKTPOHHOIO
000pyI0BaHUSY;

IIK-3  «rOTOBHOCTP  HECTM  OTBETCTBEHHOCTb 3@  OJKCIUIyaTallUl0  TPAHCIIOPTHOTO
PaZMOdTIEKTPOHHOTO  OOOpPYJIOBAaHUS B COOTBETCTBHM C TpeOOBAaHMSIMH HOPMATHBHO-
TEXHUYECKOH IOKyMEHTALIUN»;

[IK-4 «roTOBHOCTH y4acTBOBaTb B MOJEPHHU3ALMHM TPAHCIOPTHOTO PaATUOIEKTPOHHOIO
o0opyoBaHus, OPMHUPOBATH PEKOMEHJAIIMU IO BEIOOPY U 3aMEHE €r0 3JIEMEHTOB U CHCTEMY;
[TK-5 «crmocoOHOCTh OpraHu30BaTh O€30TIaCHBIC YCIIOBHS BEICHUS PabOT 10 MOHTaXy W HaJIaKe
TPAHCIIOPTHOT'O PaUO3JIEKTPOHHOTO 000PYI0BAHUS;

[IK-6 «roTOBHOCTH BBIpaXaThb KOMIIETEHTHBIE CY)KJIEHHS HAa OCHOBE MApKETHHra CEPBHCHBIX
YCIIYT TPH 3KCIUTyaTallMi TPAHCIOPTHOTO PAJAMO3IEKTPOHHOTO 000PYA0BaHUS Pa3IHUHBIX (GOPM
COOCTBEHHOCTH;

[1K-7 «TrOTOBHOCTH y4acTBOBAaTh B OCYIICCTBICHHH Haa30pa 3a O€30MacHOW SKCIUTyaTaluen
TPAHCIIOPTHOTO PATUO3TIEKTPOHHOTO 000PYI0BAHUSD;

ITK-8 «roTOBHOCTh K pELIEHUIO 3a7ad IPOBEACHUS BHYTPEHHETO ayAuTa U IMOATOTOBKHU
cepruukan OOBEKTOB TEXHMYECKON HKCIUIyaTallud TPAHCIIOPTHOTO pPaJHO3JIEKTPOHHOTO

000py10BaHUS;



[TK-24 «crocoOHOCTh aHANM3UPOBATh PE3YIbTAThl TEXHUUECKON IKCIUTyaTallMM TPAHCIIOPTHOTO
paIuO3NEKTPOHHOIrO  O0OpYJOBaHUs,  JUHAMUKM  IIOKa3aresled  KauecTBa  OOBEKTOB
npo¢eCCUOHATIBHOM 1EeATEIbHOCTH C UCIOJIb30BAHUEM MPOOJIEMHO-OPUEHTUPOBAHHBIX METOIOB
U CPEICTB MCCIIEIOBAHUH, a TakkKe pa3padaTbiBaTh PEKOMEHJAIMHM IO TMOBBIIMICHUIO YPOBHS
HKCIUTYaTalMOHHO-TEXHUUECKUX XapaKTEPUCTUK;

*[1IK-25 «crmocoOHOCTh TI'€HEepUpOBaTh WJIEH, pelIaTh 3aJayd 10 CO3JaHHUI0 TEOPETUYECKHUX
MoJiesiel, MO3BOJIAIONUX MTPOrHO3UPOBATh M3MEHEHUE CBOWCTB OOBEKTOB MPO(ECCHOHATBLHON
JESATEIIBHOCTI;

[IK-26 «cnocoOHOCTh pa3pabaThiBaTh IUJIaHbI, HPOrpaMMbl M METOJAUKU IPOBEICHUS
UCCIIeIOBaHUH OO0BEKTOB NPOPECCHOHATIBHON JEATEIbHOCTH Ha OCHOBE HH(OPMAIMOHHOIO
IIOMCKA ¥ aHaIK3a HHGOPMALUU 10 00bEKTaM HCCIIeI0BaHUNY;

*[IK-27 «TrOTOBHOCTh K Yy4YacTUIO B BBHINOJHEHHUH OIBITHO-KOHCTPYKTOPCKHX pa3paboTok
TPAHCIIOPTHOT'O PAUO3IEKTPOHHOTO 000PYJOBAHUSIY:

3HaTh - KOMIUIEKC IUIAaHOBO-TIPEAYNPEAUTENbHBIX padoT Mo 00eCHeyeHUI0 HCIPaBHOCTH,
paboTOCIIOCOOHOCTH U TOTOBHOCTH TPAHCHOPTHOTO PAAMORIIEKTPOHHOTO OOOPYIOBaHUS, €ro
CWJIOBBIX M JHEPreTUYECKUX CHUCTEM K HCIOJB30BAHUIO [0 HA3HAYEHHUIO C HAUMEHbIIUMU
AKCIUTYaTallMOHHBIMHM 3aTpaTaMy; 3HaThb HOPMATHBHO-TEXHUYECKYIO JOKYMEHTAIMIO BEJICHUS
paboT N0 MOHTaXy M HaJaJKe TPAHCIOPTHOIO PAAMORIEKTPOHHOTO 00OOPYAOBaHMS; IJIaHBI,
OporpaMMbl M METOAMKHM IPOBEIEHHUS HUCCIeN0BaHMH OO0BEKTOB MNpodecCHOHATBLHON
JESITENIBHOCTH;

yMETh - TMpPOBOJUTH UCHBITAHUS W ONpejAeleHne paboTOCTIOCOOHOCTH YCTaHOBJIEHHOTO,
JKCITyaTUPYEMOTO U PEMOHTHUPYEMOTO TPAHCIOPTHOTO PAIMO3JIEKTPOHHOTO 000pYAOBaHUS;
OCYILECTBIIATh ~ JKCIUIyaTallMI0  TPAHCHOPTHOTO  PATUOMIEKTPOHHOIO  000pyAOBaHHS B
COOTBETCTBUM ¢ TpeOOBaHMUAMU HOPMATHUBHO-TEXHHUYECKOW JIOKYMEHTAlMH; TMPOBOAMUTH
MOJICPHU3AIMIO  TPAHCIOPTHOTO  PAJAMOBIEKTPOHHOTO  O0OpyZOBaHUs,  (OPMHPOBATH
pPEeKOMEHIallui IO BBIOOPY M 3aMEHE €ro 3JE€MEHTOB M CHCTEM; BBIpaXXaTb KOMIIETEHTHBIE
CY/KIEHMsI Ha OCHOBE MAapKETHHIa CEpPBHUCHBIX YCIYI INpPU DSKCIUIyaTallMd TPAHCIIOPTHOTO
PalMO3IEKTPOHHOTO O0OPYZOBaHUS PA3NUYHBIX (OpM COOCTBEHHOCTH; AaHAJIU3UPOBAThH
pe3ynbTaThl TEXHUYECKON ASKCIUTyaTalluyd TPaHCHOPTHOTO PagHOIEKTPOHHOIO 000pYIOBaHMS,
OUHAMHUKM ~ TIOKa3aTeled  KadecTBa OOBEKTOB  MPO(PECCHOHANBHOM  JIEATENbHOCTH  C
UCIIOJIb30BaHUEM MTPOOJIEMHO-OPHEHTUPOBAHHBIX METOAOB U CPEJICTB UCCIIEIOBAHNIN; IPOBOJAUTH
UH(POPMALIMOHHBIA MOMCK M aHATU3 MHPOPMALUHU MO OOBEKTaM HCCIEIOBAHHIA; BBINOIHATH

OTBITHO-KOHCTPYKTOPCKHE pa3paOOTKU TPAHCTIOPTHOTO PAAUOITIEKTPOHHOTO 000PYI0BAHHS;



BJIAJICTh HABBIKAMH - OCYIIECTBJICHUS HaI30pa 3a 0OE30MacHOM IKCIUTyaTaleid TPaHCIIOPTHOTO
PaZMOdJIEKTPOHHOTO 000PYZOBaHUS; Pa3padOTKH PEKOMEHJAIMi MO MOBBIIIEHUIO YPOBHSA
9KCIITYaTallMOHHO-TEXHUYECKUX XapaKTEPUCTHK O0BHEKTOB MPOQPECCHOHANIBHOMN 1EATeIbHOCTH;
UMETb OIIBIT JEATENILHOCTH - MPOBEJCHUS BHYTPEHHETO ayauTa M MOATOTOBKM CepTH(HKAINUN
00BEKTOB TEXHUYECKOM SKCIUTyaTallud TPAHCIOPTHOTO PaHO3IEKTPOHHOTO 000pYyI0BaHUS; 1O
reHepaluu WAeH, PElIeHUI0 3aJady [0 CO3/JaHUI0 TEOPETUYECKUX MOJENeH, MO3BOISIONINX
IPOTHO3UPOBATh U3MEHEHHUE CBOWCTB 00BEKTOB NMPO(eCcCHOHANBHOM NesTeTbHOCTH;

[ICK-1.1 «cmocoOHOCTh K OOECIEeYeHHI0 HCIPABHOCTH, PabOTOCIOCOOHOCTH M TOTOBHOCTH
ABUALMOHHOI'O PaJM03JIEKTPOHHOIO 000PYJOBAHUS, €r0 CUJIOBBIX M IHEPreTHUECKUX CUCTEM K
MCIOJIb30BAHUIO M0 Ha3HAYEHUIO C HAMMEHBIIMMU SKCIUTyaTallMOHHBIMU 3aTpaTaMm»;

[ICK-1.2 «roTOBHOCTh K TMPOBEACHUIO HCHBITAHUN U ONpPEIEICHHUI0 PabOTOCIOCOOHOCTU
YCTAaHOBJIEHHOI'O, 3KCIUIyaTUPYEMOI'O M  PEMOHTUPYEMOIro OOpTOBOrO UM  HAa3€MHOIO
ABUALMOHHOT'O PAaIUO03JIEKTPOHHOTO 000PYI0BaHUSD;

IICK-1.3 «cmocoOHOCTh OpraHM30BaTh OE30IMMACHBIC YCIOBHS BEJEHHUS pPabOT MO MOHTaXYy M
HaJIaJIKe TPAHCIIOPTHOT'O PAJAUO3IEKTPOHHOTO 000pY10BaHUS;

[ICK-1.4 «cmocoOHOCTh  pemieHust MpoOJieM MOHTaXa W HANAaJKd  aBHAIMOHHOTO
PaAMOAIEKTPOHHOTO 000PYAOBAHUSY !

3HaTbh — METOJMKH TPOBEACHUS HCIBITAHUM U  ompeaeneHus padoTOCOCOOHOCTH
YCTaHOBJIEHHOTO,  JKCIUTyaTHPYeMOTO0 M  PEMOHTHUPYEMOro OOpTOBOIO M  Ha3eMHOIO
aBUAIIMOHHOT'O PAJHO3JIEKTPOHHOTO 000PY10BaHMS;

yMeTh - OOECIeYUTh HCIPABHOCTh, PAa0OTOCIIOCOOHOCTb W TOTOBHOCTH AaBHAIMOHHOTO
PaZMO’JIEKTPOHHOTO 000PYIOBaHMUS, €T0 CHIIOBBIX U SHEPIeTUYECKUX CHCTEM K HMCIOJIB30BaHUIO
M0 Ha3HAYEHUIO C HAMMEHBIITUMU SKCIUTyaTallMOHHBIMU 3aTpaTaMy;

BJIaJIETh HAaBBIKAMU - MOHTaXa U HaJIaJIKK aBUAIIMIOHHOTO PaHO3JIEKTPOHHOTO 000PYI0BaHUS;
MMETH OIBIT JIEATENBHOCTH - OpraHu3aluu 0€30IacHBIX yCIOBUM BEJIEHUS padOT 110 MOHTAXY U

HaJIaJIKe TPAHCIIOPTHOTO PaAHO3IEKTPOHHOTO 000PYAOBaHMUS.

1.2.2. TlpunsaTHe pemieHuss O MPUCBOCHMM KBanupukauuu mo pesynbratam [UMA u

BbIIAYC NOKYMCHTA O BBICIICM O6pa30BaHI/II/I " IPpHUCBOCHHUU KBaJII/I(bI/IKaHI/II/I.



2 ®OPMBI TOCYJIAPCTBEHHOM UTOI'OBOI ATTECTALIMU
I'MA npoBoauTtcs B popme:

- rocynapctBeHHbli  3k3ameH (I'D) «lloarotroBka k cmade U craada

TOCyJapCTBCHHOI'O DK3aMCHa»,

- 3al1UTa BRITYCKHOM KBanu(pukanuonHoi pabotsl (BKP).

3 OBBEM U ITPOJIOJDKUTEJIBHOCTh FT'OCYJIAPCTBEHHOM NTOIOBOI
ATTECTALIUU
O6bem u npogomxuTenbHOCTh [ MA yka3ansl B Tabmute 1.

Tabnuua 1 — O6bem u npogomkuTensHocTh [ TA

Ne TpyaoeMKkocTh [TponomKUTEeT HOCTD
ceMecTpa I'MA (3E) B HEJEIAX
11 9 6

4 [TPOI'PAMMA I'OCYAAPCTBEHHOI'O 5K3AMEHA
4.1. IIporpamMma rocynapcTBEHHOTO IK3aMEHa.
4.1.1. dopma nposeaenus I'D —uceMeHHas.
4.1.2. TlepeueHb KOMIETCHIIMIA, OCBOCHHE KOTOPBIX OIEHWBaeTcs Ha 1D, MpuBeAcH B
Tabnure 2.

Ta6mmma 2.1 — IlepedeHb KOMIETEHITNH, YPOBEHb OCBOCHHS KOTOPHIX OlleHHBaeTcs Ha [0

OK-1 «crocoOHOCTh K a0CTPaKTHOMY MBIIIJICHUIO, aHATIN3Y, CHHTE3Y»

Maremartnka. MaTeMaTH4YECKUN aHAIN3

dusuka

MaremaTnka. AHaTUTHYCCKAS reoMeTpud U JIMHEMHas anre6pa

MareMaTuka. Teopm{ BepOHTHOCTeﬁ N MaTEMaTHYCCKasa CTaTUCTHKA

OK-3 «roTOBHOCTH K CAMOPa3BUTHIO, CAMOPEATH3ALIUU, UCTIOIH30BAHUIO TBOPYECKOTO
MOTEHIIaja

MartemaTrka. AHaTUTHYECKAS IrCOMCTpUA U JIMHEWHAs anre6pa

MaremaTtnka. MateMaTHUEeCKUN aHaIN3

KynsTyponorus

duzuka

BBG}IGHI/Ie B CIICIUAJIBHOCTD

Hcropus

MaremaTuka. TCOpI/Iﬂ BepOHTHOCTeﬁ n MaTEMaTHYCCKasa CTaTUCTHUKA

dunocodust

OK-7 «cniocOOHOCTB K CAaMOOpPTaHU3aAIUU i CaMOOOPa30BAHHION

Marematuka. AHaIUTHYECKasi TEOMETPHS U JIMHEHHas anredpa




MatemaTtnka. MateMaTHUEeCKUN aHaIN3

KynpsTyponorus

duzuka

BBGI{CHI/IG B CIICHHUAJIBHOCTD

Ilcuxonorus u rneaarormka

MaremMaTuka. Teopml BepOHTHOCTeﬁ N MaTeéMaTH4YCCKasl CTaTUCTHKaA

COLII/IOJ'IOI‘ W U TIOJIUTOJIOTHUA

OIIK-4 «roTOBHOCTb K OTBETCTBEHHOMY OTHOLIEHHIO K CBOEH TPYOBOM AESITEIBHOCTH,
MOHMMAaHKE 3HAYMMOCTH CBOEH OyayIei crieuaibHOCTH

BBGI{CHI/IG B CIICIHUAJIBHOCTD

be3omacHOCTE I0OIETOB

I1K-2 «roTOBHOCTH K NPOBEJCHUIO UCIIBITAHUN U ONPEAETICHUIO pad0TOCIIOCOOHOCTH
YCTaHOBJIEHHOT'0, 3KCIUIyaTUPYyEMOI0 U PEMOHTHPYEMOIO TPAHCIIOPTHOTO
PasivodIEKTPOHHOTO 000PY10BaHUS»

Pa)II/IOTGXHI/ILIeCKI/IC O U CUTHAJIbI

DNEeKTPOHUKA

DNEeKTPOIMHAMUKA U PACIIPOCTPAHEHUE PaTUOBOIH

Mexanunka

AHTEHHBI U yCTPONCTBA CBEPXBBICOKOM YaCTOTBI

Pa}II/IOJ'IOKaHI/IOHHI)Ie CHUCTEMBI U KOMIIJICKCHI

CpC,I[CTBa pEerucTpanyu napaMEeTpoB MOJIETA JICTATCIIBHBIX allllapaToB

HupopmalinoHHO-TeIeMETPUUECKHUE CUCTEMBI

OcHOBEI TCOPHUU U TCXHUKU (I)a3I/IpOBaHHBIX AHTCHHBIX PCUICTOK

HcnpiTanue u 3KCIuTyaTanys aBUAllMOHHON M pAKETHO-KOCMUYECKON TEXHUKH

CHYTHI/IKOBBIG CUCTCMBI HaBUT'allU, CBA3HU U Ha6J'IIO)IeHI/I${

CuHcTeMBbl CBA3H U TeHeKOMMYHI/IKaHI/Iﬁ

Pa,[[I/IOHaBI/IFaL[I/IOHHBIC CHUCTCMbI 1 KOMIIJICKCHI

KoHcTpyHpoBaHue, TEXHOIOTHS U AKCILTyaTalsl PaJHOdIeKTPOHHOTO 000py/I0BaHHS
a’poIIOpPTOB

ITK-25 «cmmocoOHOCTh TeHEPUPOBATH HJICH, PEIIATH 3aa9H 110 CO3AaHUI0 TEOPETHUECKIX
MOJIEJIEH, TTIO3BOJISIOIINX MTPOTHO3UPOBATH U3MEHEHHE CBOMCTB OOBEKTOB
npodeccroHaNbHOM e TENbHOCTI

MOI[GJ'II/IpOBaHI/Ie CUCTCM U IMPOUCCCOB

HanexxHOCTh M TeXHHUYECKas JUarHOCTHKA

KoHcTpyupoBaHue, TEXHOJIOTUS U 3KCILTyaTalys pajuodJIEKTPOHHOTO 000py10BaHUS
a’poIopTOB

[TK-27 «roTOBHOCTPH K YYaCTHIO B BBIMIOJTHEHUHN OMBITHO-KOHCTPYKTOPCKHUX Pa3padO0TOK
TPAHCIIOPTHOTO PATUOITIEKTPOHHOTO 000PYIOBAHUS

PaI[I/IOJ'IOKaI_II/IOHHBIe CHUCTCMBbI 1 KOMIIJICKCHI

Cuctembl CBSI3U U TEIEKOMMYHUKAIIUMA

Pa)II/IOHaBI/IFaIII/IOHHble CHUCTEMbI U KOMIIJICKCHI

KoncTpyupoBanue, TeXHOJIOTHUS U 3KCILTyaTallls palod3JIeKTPOHHOTO 000pY 10BaHUS
a’pOoNopTOB




4.1.3. Meroanueckue peKOMEHIANN 00YJarOIUMCsI 10 MMOATOTOBKE K 3.

lNocynapctBennsiii sx3amen (I'D) — sBisercs cocTtaBHOM dYacThio [ocymapcTBEeHHOM
utoroBoii arrectraumu (MA) u mnpencraBmsier coboit (opMy OLIGHKH 3HaHHM, HaBHIKOB
CaMOCTOSITENIbHON pa0bOThI, M CIIOCOOHOCTH MPUMEHSTh UX JJI PEIICHUS MPAKTUYSCKUX 3a/]ad,
MOJIYYEHHBIX O0yYarOIIMMCS B MPOIIECCE OCBOEHUs oOpa3oBarensHOoil nmporpammel (OIT) 3a Bech
nepuos oOyuenusi. ['D nmpoBoautca no HeckonbkuM guciuruinaaMm OII, pe3ynbTaTel 0OCBOSHUS
KOTOPbIX HMEIOT OIpeleNsdouee 3HaueHUe s Npo(ecCHOHANbHON  IEATENIbHOCTH
BBIITY CKHUKOB.

I'D npoBonuTcs B mUCbMEHHON (opMe B IEPUOJ IOCIIE 3aBEPIICHUS IPEATUIIIOMHON
NpakTUKK W 3aBEpIIAETCS  ATTECTAlMOHHOM  OLIEHKOM  «OTIMYHO»,  «XOpOILOY,
«YJIOBJIETBOPUTEIILHOY, «HEYJIOBJIETBOPUTEIILHO, oopmisiemoit IIPOTOKOJIOM
['ocynapctBenHoit sk3amenanonnoi komuccuu (I'OK).

Bomnpocsl, BeiHOCHMBIE Ha ['D, CIMCOK peKOMEHAYyeMOM JUTepaTyphl sl MOJATOTOBKU K
'3, rpadux npoeaenus 3acemannii ' DK no nmpuemy I'D (mara, Bpemst u MmecTo npoBeneHus ['9)
u TpaduK TPOBEICHUS KOHCYJIbTAMKA OOydYaIOIIUXCS MO TOAroToBKe K [, cHucok
oOyuaromuxcs, fonyueHHsx Kk [YA, 1oBoasaTCs 10 CBeeHUs] 00yJaoOUINXCsl He TI03Hee, YeM
3a IECTh MECSIIEB JI0 IaThl MpoBeaeHus 1'0.

B nepuox moxnroroBku k I'D olyuaromemycss peKOMEHIYETCS HOBTOPUTH MaTepuall
COTJIACHO CIHCKY TeM, BBIHOCUMBIX Ha ['D, Wcmonb3ys mpu HEOOXOIMMOCTH PEKOMEHAYEMYIO
JUTSE TIOATOTOBKM K ['D nurTeparypy, ¢ 00sS3aTeNbHBIM TOCEHICHHEM KOHCYIbTanuid. OTBETHI
o0yyaromerocs J0HKHBI MPOJAEMOHCTPUPOBATH ITyOOKOE M BCECTOPOHHEE YCBOEHUE y4eOHOTO
Marepuana ooOpazoBaTenbHOUM mporpammbl (OIl), ymeHue rpaMOTHO peraTh TOCTABJICHHBIC
nepea HUM TEXHUYECKHE 3a/1aUH.

4.1.4. TlepeueHb peKOMEHAYEMOH JUTEPaTypbl, HEOOXOJUMOMN MPH MOATOTOBKE K I3,
IpUBOJUTCS B paznene 7 nporpammsel [ A.

4.1.5. Tlepeuens 3amad BBIHOCUMBIX Ha ['D mpuBomutcs B Tadmuie 10 pasmema 10
nporpammel [ A.

4.1.6. Metoauueckre ykazaHHS 1O TMpoleaype MpoBeAeHUs [D Mo HampaBlICHUIO,
oTpeieNisieMbIe BBITYCKAIOMIeH Kadeapoii.

[Mpouenypa mpoBenerus I'D mo cnernumansHocTH 25.05.03 «TexHuueckas 3KCIUTyaTamus
TPaHCIIOPTHOTO paauoodopyaoBanus» coorBercTByeT PJIO I'YAIL CMK 2.75 — «Ilonoxxenue o
npoBeneHn B ['YAII rocymapcTBEHHOW HWMTOTOBOM aTTecTallud IO 00pa30BaTEIbHBIM
IporpaMMam BbICHIETO 00pa3oBaHUs — NMporpaMMaM OakajiaBpuaTa, IporpamMmmam ClenuantuTera

U IIporpaMMaM MarucTpaTypbi».
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1) lMoxroroBka k nposeaeruto I'D. Unensl chopmupoBanHoit mpukaszoM Pexropa I'VAII
I'DK mo kadenpe Ne 21 roToBAT sK3aMeHalMOHHBIE OWIETHI A TpoBeneHust ['D cormacHo
cnucky 3aaad i I'D, npuBeneHHsix B Tabnunax 10 paspena 10 mporpammsl ITMA (kaxsiid
OuJyieT BKJIIOYAET 4YeThIpe 3aJauyd MO CIEAyIoUMM TemaMm: AHTeHHbl M ycTpoiictBa CBY,
PanuonokanioHHble CUCTEMbl U KOMIUIEKCHI, PanuoHaBUraliuOHHbIE CHUCTEMBI M KOMIUIEKCHI,
Cuctembl cBsi3u u TeinekommyHukanuii). Cekperapp DK odopmiiser sk3aMeHaIlMOHHBIE
OUJIETHI COIVIACHO HOpMAaTHBHBIM jaokymMeHTaM ['YAII; noBoauT 1o cBeaeHHs OOydaromuxcs
BOIIPOCHI, BBIHOCHUMbIE Ha ['D, CIIMCOK pEeKOMEHAYyEMOW JINTEpaTypbl Uil NOArOTOBKU K ['D,
rpadux nposenenus 3acenanuil ['OK no npuemy I'D (mara, Bpemsa u mecto nposeaenus ['9),
rpaduK MpPOBEAEHUS KOHCYJbTalMi oOydaromuxcs Mo noAroroBke k I'D wu  chucok
oOyuatommuxcs, fonymeHHbix kK ['MA He nmo3ziHee, yeM 3a IIECTh MecALEB 10 mpoBeaeHus 1'9;
nepen mnpoBeaeHueMm 3acemanus DK mo mpuemy I'D TOTOBUT CHHCOK 0OOy4arommuxcs,
JonyiieHHbIX K ['D u cooTBeTcTBYIOIIME OJaHKU NPOTOKOJI0B 3acenanus I'OK.

2) Ilposemenue I'D. Kaxnpiii oOydwaronuiics, pomymeHHbli k ['D  momywaer
9K3aMEHAIIMOHHBIM OMJIET M OTBEYaeT Ha BOIPOCHI OMJeTa B NMUCbMEHHOU (opme, opopmiisst
OTBET Ha KaXK/Iblil BOIIPOC Ha OTAEIBHOM JHCTE (JINCTaX) C yKa3aHUE Ha Ka)JOM M3 HUX CBOMX
nanHbix (OUO, Homep rpymmbl) U coaepxaHus Bompoca. Bpems nposenenus I'D He nomxHO
IPEBbILIATh YEThIpEX akajeMudeckux yacoB. OOydaromuMcs M JMLaM, npusiekaeMm K 1’9, Bo
BpEMs €ro MpOBEICHMS 3allpelaeTcs UMeTh Ipu ce0e M NCIO0Ib30BATh CPEACTBA CBS3U.

3) Ioxsenenue uroroB I'D. Ilocne oxonuanus I'D cexperapp ['DK cobupaer oTBEeTHI
o0yJaromuxcsi Ha K3aMeHalMOHHbIe OMeTsl U nepenaet ux wieHam ['OK s ouenku. OtBer
Ha KaXnplii Bompoc oneHuBaeTcss mo 100 OampHOU mikane corymacHo Tabmuie 8. Mroromas
OlLIEHKa BBIBOAMTCS Kak cpegHee apu(MeTHUecKoe OICHOK 3a OTBEThl Ha KaXKAbIH M3 Tpex
BOIIPOCOB IK3aMEHAIIMOHHOTO OUJIeTa ¢ NMEePEeBOAOM B 4-X OallbHYIO IIKATy COIJIacHO Tadiuie 8,
IpUYeM INpU HAIWYUM XOTs OBl OJHOM OLEHKM OTBETa Ha BOIPOC HMXKE S55-u OamioB
00yYaIONUICS MOTy4YaeT UTOTOBYIO OIIEHKY «HEYIOBIETBOPUTEIBbHOY. Pe3ynbratel padboTel 'K
no npuemy I'D odopMisitoTcs NpoTOKOIaMH B COOTBETCTBUU C HOPMATHBHBIMU JTOKYMEHTAMU
['VAIIL Ouenku 3a KaXJIplid OTBET M MUTOTOBasi OI[EHKA JTOBOAMTCS JO CBEIEHHsS 00yJaroluxcs
He Mo3aHee Tpex pabdoumx jaHed mocie mposeneHust ['D. Ecim oOywaromuiicst He coriiaceH ¢
BbIcTaBlieHHBIMH ['DK olileHKamMM 3a ero OTBEThl Ha BOIPOCHI SK3aMEHAIIMIOHHOTO Ouiera Win
UMeeT MpeTeH3MH K TMOopAaKy ImpoBeaeHus [D, To OH uMeeT MpaBo OOpaTUTbCA B

AlCJUIAIMUOHHY 0 KOMUCCHIO.

5 TPEBOBAHUS K BBIITY CKHOM(bIM) KBAJIUOUKALIMOHHOM(BIM)
PABOTE(AM) U [IOPSIJIKY UX BBITTOJIHEHUS

5.1.  Cocras u coaepxxanue pazzaenos (rinas) BKP, onpenensiemsie cnerudukoit OI1.
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1) PIO T'VAIL. CMK 3.160 IlonoxxeHue O BBIMYCKHON KBaTU(DHUKAIMOHHOW paboTte
crynentoB ['YAII, oOydarommxcs 1Mo o0pa3oBaTeIbHBIM MPOTPaMMaM BBICIIIETO 00pa30BaHUS —
nporpaMMam OakanaBpuaTa, IporpaMMaM CIEUANIUTETa U MPOrpaMMaM MarucTpaTyphbl.

5.2.  JlonomuutensHbie koMrnoHeHTH BKP, onpenensemplie Boimyckaromeit kadeapoil.

5.3.  Hamwmuwme pedepara B crpykrype BKP - o6s3aTensHo.

5.4. TpeboBanusi K CTPYKType  WUIIOCTPATUBHO-TPAPUUIECKOTO  Marepuaia
(mpe3eHTaIus, MIAKaThl, YePTEXKH ) — MPUBEACHBI B MaTepuaiax, NepeyrcIeHHbIX B 1M.5.1.

5.5. TpeboBanus x 3ammre BKP, ompenensiemble Bblimyckaromei kadenpoir B
COOTBETCTBUMU C JIOKAIBHBIMA HOpMAaTUBHBIMH akTaMu ['Y Al

- nepen 3ammtoid BKP ctynenT 06s13an moaroToBuTh K cinave B oubnuorexky I'Y AT daiin
B (hopmare PDF, Bkimtouaromuii B ce0s OTCKaHUPOBAHHBIC MTOJIHOCTHIO TOMTUCAHHBIC TUTYIHHBIN
muct U 3aganue Ha BKP, or3eiB m penensuro Ha BKP, nmonnsni tekcr BKP, npesenranuto
(TIaKaThl, YEPTEXKH).

5.6. Meroauueckue ykaszaHus 1o mporenype BoimonHeHuss BKP mo HampaBnenuto,
ompezenseMble BBIMyCKaomeld Kadeapoili B COOTBETCTBHH C JIOKAIBHBIMH HOPMATHBHBIMU

aktamu I'YAIl — npuBeneHsl B MaTepuanax, IEPEUUCICHHBIX B I1.5.1.

6 [MOPAAOK ITOAAYUN U PACCMOTPEHUS ATIEJUIALINUA 11O PE3YJIbTATAM
I'OCYJAPCTBEHHOM UTOI'OBOM ATTECTAIIUN
[Topsimox momauu M pacCMOTPEHUS aNeNIsIuu 1o pesynbratam ['MA ocymiecTBisieTcs B
cootBercTBUM ¢ TpeboBanusmu PO T'VAIL. CMK 2.75 — Tlonoxenue «I[IpoBenenune B I'YAII
TOCYJapCTBEHHOW WTOTOBOW aTTeCTalMd TIO0 0Opa3oBaTENbHBIM IPOTPAMMaM  BBICIIIETO
o0Opa3oBaHusi — TporpaMMam OakajlaBpuara, MpOrpaMMaM CIEIHaIUTeTa W MporpamMmaM

MarucTpaTypbi».

7 [IEPEYEHb PEKOMEH/IYEMO JIUTEPATYPbI JIJISI TOCY JAPCTBEHHOM
UTOIOBOM ATTECTAIIUHA
7.1.  OcHOBHas IuTEpaTypa
Ilepeyenb OCHOBHOM NUTEpaTypbl, HEOOX0aAUMOM npu moxarotroske Kk ['MA, mpuBeneH B

Tabnure 3.
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Tabnuna 3 — [lepeueHb OCHOBHOI TUTEPATYPbI

KonunuectBo
IK3EMILISIPOB
Hgp/URL bubnmorpaduueckas ccpinka B Oubamorexe
azpec (xpome
AIIEKTPOHHBIX
9K3EMILISPOB)
BbBK 32 848 | Bockpecenckuii [I.1., ['octroxun B.JI., Makcumor B.M., 30
AT2 [Tonomapes JI.W. Ycrpoiictea CBY u anteHHsl M:
YK Pamnorexnuka, 2006 r.- ¢.376
621.396.67
YK CunsaxoB B.A., Heselikua MLE., ArokoB B.A. CucteMsl 1 50
629.735.06 | cpencTBa paanOCBSI3U IPAXKIAHCKON aBUAIIMHM B METPOBOM
(075) Juarna3oHe BOJH. Yueonoe mocooue. 'YAIL,  C.-116.,2008r.
BBK 39.67 | -180 c.
.C36
YK Kpactok B.H., [Tnatonos O.}0. AnTennoe o0opyoBaHue 50
629.735.06 | camosieToB U ero dKcrutyaTaius. Y4ueonoe mocodue. ['YAIL,
(075) C.-116.,2002r. — 4 ..
bbK 39.67
.C36
BbbK 32 848 | Kpacrok B.H. [IpoextupoBanune ®AP npsmoyronsHoit popmbr. | 200
A72 Vuebnoe nmocodbue. 'YAIL, C.-116.,1999r. -4 .11
YK
621.396.67
YK Kamamnukos B.C., Herypeii A.B. Pacuer mapameTpoB 150
629.386.6 naccuBHBIX y3710B CBY MeTonmamu Teopun neneid. YuebHnoe
BBK 32.85 | mocob6ue. I'VAIL., C.-I16., 1999r.-99c.
.C12
[621.396.96 | Linudpossie MeToabI popMUpOBaHHS U 0OPaOOTKU CUTHAJIOB B 52
7175 PJIC ynpaBnenus BO3MyITHBIM JIBIDKEHHEM: yueOHOe mocooue/
621.396.96] | A. JI. becena [u np.] ; pen. E. A. Cununpin; C.-ITetep6. roc. yH-
T a’pokocM. ripudbopoctpoenus. - CI16.: TOY BIIO
"CIIGI'YAIT", 2011. 186 c.
[621.396.96 | Cocymnum, 1O. I'.. TeopeTruecKrue OCHOBBI PaIHOIOKALINN 1 17
+621.396.9 | pagmonasurammu: yueGuoe noco6ue/ F0. I'. Cocymu. - M.
8](075) C66 Panuo u cBsi3b, 1992. - 304 c.: puc.. - bubmuorp.: c. 300 - 303
621.396.9]
(72 Haszs.)
629.73.06(0 | CunsixoB, Bnagumup Anekcanaposud (foi.).  Cuctemsr
75) ABUAIIMOHHOMW PaJIMOCBSI3U [ DNEKTPOHHBIN pecypc] : yaeOHoe
C36 nocodue / B. A. CuinsikoB ; C.-Iletep6. roc. akaj. aspoKocM.
npubopocTpoeHus. - JlIokyMeHT BKIIO4aeT B ceds 2 daiina,
pasmep: (1267 u 712 Kb). - CII6. : Uza-Bo 'YAIIL, 2004. - 160
c.:pwuc. - b. 1.
Wznanue umeer rpud YMO By30B PO o oOpa3oBaHuio B
00JTaCTH KCIUTyaTalliy aBHAIIMOHHOW U KOCMUYECKOH TeXHUKH
http://lib.aanet.ru/jirbis2/components/com irbis/images/pdf.gif
629.7 CunsaxoB, Bnagumup AnekcanapoBud. 84
C36 CucreMbl U CpeJICTBA PAAMOCBSI3U TPAXK/IAHCKON aBUALVY B
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MeTpOBOM Jnarna3zone BoiH [Tekcr] : yuebHOe mocodue / B. A.
CunskoB, M. E. Heseiikun, b. A. Atokos ; C.-Iletep0. roc. yH-T
aspokocM. npudopoctpoenus. - CII0. : Uzn-so I'YAII, 2008. -
179 c.

Pagnocranuus "Jlanapim" [DnekTpoHHbBIN pecypc] :
MCTOANYCCKUC YKA3aHU K BBIIIOJIHCHUTO PCTIIaMCHTHBIX pa60T /
C.-ITetepb. roc. yH-T a3pokocM. ipubdopoctpoenus ; Coct. B.
A. CunsikoB. - DeKTpoH. TekcToBble naH. - CI16. : M3a-Bo
I'VAIL 2003. - 47 c.

http://lib.aanet.ru/jirbis2/components/com irbis/images/pdf.gif

621.315.21/ | Kanuaun, Bragumup AHaTOIBCBHY.

K 17- OnTuueckue kabenu [DIEKTPOHHBIN pecypc] : yueOHoe

430384330 | mocobue / B. A. Kanmunaun, JI. H. IIpecnenes ; C.-Iletep0b. roc.
YH-T a9POKOCM. IPUOOPOCTpOCHUS. - JIOKYMEHT BKJIIOYAET B
ce0s 1 daitn, pasmep: (737 Kb). - CII6. : Uzn-Bo I'YAII, 2007. -
88 c.
http://lib.aanet.ru/jirbis2/components/com_irbis/images/pdf.gif

621.395/H | Hukutusn, ['epman MiBanoBu4 (j1011.).

62- HazemHbIe cucTeMbl MOOMIIBHOM CBSI3U [ KOHCIICKT JICKITHH | /

140724863 | I'. . Hukutus ; C.-Iletepb. roc. YH-T a9pOKOCM.

npubopocTpoeHus. - JJokyMeHT BKirodaeT B ce0s 1 daiin,
pasmep: (944 KB). - CII6. : U3a-Bo 'VAIIL 2007. - 82 c.
http://lib.aanet.ru/jirbis2/components/com_irbis/images/pdf.gif

Cuctembl J1a3epHOI KOCMUYECKOM CBSA3M [ DIEKTPOHHBIN
pecypc] : yaednoe nocodue. Y. 3 / B. H. Kpacrwoxk [u ap.] ; C.-
[TetepO. roc. yH-T a9pOKOCM. MPUOOPOCTPOCHUS. - DIIEKTPOH.
tekcToBble AaH. (1 daiin 8,63). - CII6. : U3n-Bo I'YAIL 2011. -
200 c.

http://lib.aanet.ru/jirbis2/components/com _irbis/images/pdf.gif

Kpyxk, EBrennit Appamosud (mipod.).

MHoroaHTeHHas niepeada JaHHBIX B O€CITPOBOAHBIX CETAX
[DnexTpoHHEI pecypc] : yueoHoe mocodue / E. A. Kpyk, A. A.
OBunHHUKOB ; C.-IleTepO. roc. yH-T a3pOKOCM.
npuOOpPOCTPOEHHUSL. - DNEKTPOH. TeKcToBbIe faH. - CII6. : U3n-
Bo ['VAII, 2013. - 84 c.
http://lib.aanet.ru/jirbis2/components/com_irbis/images/pdf.gif

Momak, Hukomnait Hukonaesuu (tipod. ).

3amumieHabIe HHPOTEICKOMMYHHAKAIMU. AHAIIN3 U CHHTE3
[DnexTponHsIii pecypce] : Monorpadus / H. H. Momak ; C.-
[Tetep6. roc. yH-T a3pOKOCM. TPHOOPOCTPOCHUS. - DIEKTPOH.
TexcToBbIe nad. - CII6. : U3a-Bo 'VAII, 2014. - 197 c.
http://lib.aanet.ru/jirbis2/components/com_irbis/images/pdf.gif

Tpocdumos, Anapeii Hukomnaesuu (gor.).

OcHoBbI TeOpUH LU(PPOBOI CBA3M [DIEKTPOHHBIH pecypc] :
yaeOHoe mocodue / A. H. Tpodumos ; C.-Iletepb. roc. yH-T
a3pPOKOCM. MPUOOPOCTPOCHHUS. - DJIEKTPOH. TEKCTOBBIC JIaH. -
CIIO. : U3n-Bo I'YAII 2015. - 184 c.
http://lib.aanet.ru/jirbis2/components/com_irbis/images/pdf.gif
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7.2.

JononHuTenpHasa IuTeparypa

[lepedyenb AOMOTHUTENBHON JIUTEPATYPHI IS MCHOJIB30BaHUS MpU noArotoBke k I'MA

npuBesieH B Tabmuile 4.

Tabnuna 4 — [lepedeHb JONOTHUTEIBHOM JTUTEPATYPHI

KonunuectBo
9K3EMIUISIPOB
HIupp/URL bubnuorpaduueckas ccpuika B Oubinoreke
azapec (xpome
AIIEKTPOHHBIX
9K3EMILISPOB)
621.391 Bacunwes, B. . Cucrems! cs3u [Tekcr] : yueb. mocobue st 2
BI19 By30B / B. 1. Bacunnwes, A. I1. Bypkun, B. A. Cupunenko. - M.
: Beicm. mik., 1987. - 280 c.
621.396 Hanbusist cBsa3b [Tekcr] : yue6. mocobue ais 37eKTPOTEeXH. UH- 1
15 toB cBs3u / JI. H. Actpaxanies, A. M. 3unrepenxo, b. K.
N3akcown, B. C. Jlapui . - M. : CBs3sb, 1970. - 408 c.
621.391 bopucos, 10. II. 1
b8&2 OcHOBBI MHOTOKaHaJIbHOM nepenaun nHopmaruu [Tekcr] :
yuebnoe nmocodue st By30B / FO. I1. bopucos, I1. U. [1enun. -
M. : Cs3b, 1967. - 435 c.
621.396 IMuran, M. B. 2
I'si Teopernueckre OCHOBBI MHOTOKaHaJIbHOM cBsA3U [TekcT] :
yuebnoe mocodue / M. B. 'mtiun, A. FO. Jles. - M. : Panuo n
CBs3b, 1985. - 246 c.
621.372 I'ponues, U. N. 4
I'86 BonokonHo-onTudeckue TuHUH CBsi3u [ Tekcr] : yuebHoe
nocooue / U. U. I'poxnes. - 2-¢ u3., mepepad. u jgom. - M. :
Paguo u cBsa3b, 1990. - 224 ¢.
[621.396.962 | Yepnsik, B. C.. MHOromo3uioHHast paaroIoKaIus: 2
449 moHorpadus/ B. C.UepHsik. - Hayu. u3l. - M.: Paguo u cBs3b,
621.396.9 1993. - 416 c.: u., cxeM., Tab1. - Bubmorp.: c. 403 - 408 (129
Ha3B.).

8 PECYPCBI UHOOPMAILIMOHHO-TEJIEKOMMYHUKAILIMOHHOM CETU

«HTEPHET»

[lepeuens pecypcoB HUHGPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW cetu «HTepHeT»,

HEoO0X0MMBIX IpH nojarotoske k ' MA, npeacrasieH B Tabnuie 5.

Tabmuuma 5 —

[lepeuens pecypcoB

«uTepHeT», He0OX0AMMBIX TIpH MoAroToBKe K [T MA

UH(POPMALIMOHHO—TEIEKOMMYHUKAITUOHHON

CETHU

URL anpec

HanmenoBanue

He npenycmorpeno
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9 MATEPUAJIBHO-TEXHUYECKAS BA3A
[Tepeyenr MaTepHaTbHO—TEXHMUYECKOW Oa3bl, HeoOXomumoi misi mpoBeneHus [UA,
npeJcTaBiIeH B Tabnuie 6.

Tabnuna 6 — MaTtepuanbHO—TeXHUYECKas 0a3a

No /e Haumenosanue Howmep ayauropun
MaTepHaIbHO—TEXHUYECKON 0a3bl (py HEOOXOAUMOCTH)
1 MynbpTUMEANITHAS ay TUTOPHS 11-01

10 ®OHJT OLIEHOYHBIX CPE/ICTB JUJIS ITPOBEJIEHNS T'OCYJJAPCTBEHHOM
UTOIOBOU ATTECTALIUU
10.1. ®oHJ OIIEHOYHBIX CPEACTB A npoBeaeHus [,
10.1.1. CocTaB ¢oHIa OLIEHOYHBIX CPEJICTB PHUBEICH B TAOIHUIIE 7.

Ta6muma 7 — CoctaB ¢oHIa OIEHOYHBIX CPEJICTB IS IpoBeaeHus [ D

®opma nposeaeHus [0 IlepedyeHb OLICHOYHBIX CPEACTB

I[Tucemennas 3amaun

10.1.2. IlepeueHb KOMIETEHIIUNA, OCBOGHUE KOTOPBIX OlleHUBaeTcs Ha ['D, mpuBeneH B
tabnuie 2 pasaena 4 nmporpammel [ UA.

10.1.3. Onucanuie mokaszareneil U KpUTEpUEB ISl OLIEHKH KOMIIETEHIIMH, a TaKXkKe IIKal
onieHuBanus st ['0.

Ornucanue nokaszaTeneit sl OlleHKU KoMreTeHI i s ['3:

—CIHOCOOHOCTh TOCJIEIOBATEIbHO, YETKO W JIOTUYHO U3JlaraTh MaTepHal pOrpaMMbI
JUCITUTUTAHBL,

—yYMEHHE CHPABIIATHCS C 3a]]a4aMHu;

—yMeHue ¢GopMyIHMpOBaTh OTBETHl Ha BOMNPOCHI B paMkax mporpammel [D ¢
UCTIOJIb30BaHUEM MaTepraia HAy9HO—METOMYECKON U HAyYHOUW TUTEPaTyPHI,

—YpPOBEHb MPABUIBHOCTH OOOCHOBAHMS TPUHATBIX PEIMICHUH TIPU  BBITIOJHEHUU
MPAKTUYECKHX 3a71ad.

Onenka ypoBHS CGHOPMHPOBAHHOCTH (OCBOCHHS) KOMIIETCHIIMM OCYIIECTBISIETCS Ha
OCHOBE TaKWX COCTABISIONIMX KakK: 3HaHME, YMEHHE, BJIaJICHUE HAaBBIKAMHU W/WJIH OIMBITOM
NESTENIbHOCTH B cOOTBeTcTBHHM ¢ TpeboBaHusiMu PI'OC 1Mo OCBOGHHIO KOMIIETEHIUHM st
cootBerctBytomieit OIl.

B kadectBe KpuTepueB OIECHKH YPOBHS C(HOPMHPOBAHHOCTH (OCBOEHHS) Yy CTYICHTOB
KOMIETeHIMH mpu mpoBeneHun ['D B gopmax «ycTHas» U «IUChMEHHas» MpUMEHseTcs 4—

OajutbHas MIKana, a MpU MpoBeACHUU ['D ¢ NMpUMEHEHUEM CPEACTB 3JEKTPOHHOTO O0Y4YEeHHs
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npumensiercsa 100—6annpHas mkana (tTabmuna 8).

Ta6muia 8 —Kputepun orieHku ypoBHS C(hOPMUPOBAHHOCTHA KOMITETCHITHI

OlLieHKa KOMIIETEHITHH

100-
OauIbHAs
HIKaIA

4—QayuibHAs
KA

XapaxrepucTuka chopMHUPOBAHHBIX KOMIIETEHINIHA

85<K <100

«OTIIMYHO»

— CTYyJIEHT TJIyOOKO M BCECTOPOHHE YCBOWJI Y4YEOHBIH Marepuan
obpazoBarenbHol Tporpammsl (OI1);

— YBEPEHHO, JIOTUYHO, ITOCIEA0BATEIHLHO M TPAMOTHO €0 M3JIaraer;
— ONUPAsCh HA 3HAHUS OCHOBHOW M JIOTIOJIHUTEIILHOW JINTEPATYPHI,
TECHO TIPHUBS3LIBACT YCBOCHHBIC HAYYHBIC TIOJOXKEHUS K
NPaKTUYECKOH JIeATEIIbHOCTU HAIIPABIICHMS,

— yMeno 000CHOBBIBAET U APTYMEHTUPYET BBIIBUTACMbIE UM HJICH;
— JleJIaeT BBIBOALI U 000OIIECHHS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeUaTN3UPOBAHHBIX TOHITHH.

«XOpOoHIOo»

— CTYJCHT TBEPJIO YCBOWJI Y4YeOHBI Marepwall o0pa3oBaTeIbHOU
POrPaMMBbI, TPAMOTHO U TI0 CYIIECTBY HM3JIaraeT €ro, ONMUpasch Ha
3HAHUS OCHOBHOM JINTEPATYPHI;

— HE JIOMYCKaeT CYNIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUSA C MPAKTHYCCKOW JIEATEITBHOCTHIO
HaTIPaBIICHUS;

— apryMEHTHPYET Hay4YHbIC MOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000OIIECHMS;

— BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

55 <K< 69

«yJIOBJIETBO-
PUTEITHHOY

— CTyJIGHT YCBOWJI TOJBKO OCHOBHOM y4YeOHBIM Marepuain
00pa3zoBaTeNlbHONM TPOTpaMMbl, TIO CYIIECTBY H3JIaraeT ero,
ONMpasCh Ha 3HAHUS TOJIBKO OCHOBHOM JIMTEPATYPHIL;

— JIOIyCKaeT HECYIIECTBEHHbBIE OMMOKH U HETOYHOCTH;

— HUCTIBITBIBAET 3aTPYIHEHUS B MIPAKTUYECKOM NMTPUMEHEHUN 3HAHUI
HarpaBJICHUS,

— c1ab0 apryMEHTUPYET Hay4YHbIE MMOJOKEHNUS;

— 3arpyaHsaeTcs B (GOPMYJIUPOBAHUHN BBIBOJOB M 0000IIEHHUI;

— YaCTUYHO BJIAJICET CUCTEMOM CIEIUATU3UPOBAHHBIX HOHSITUM.

K<54

«HCYIOBJICT
BO-
PHUTCIILHO»

— CTyJICHT HE YCBOWJI 3HAYMTEJIBHON YacTH y4eOHOro marepuaia
00pa30BaTeIbHOIN MPOrpaMMBbl;

— JIOMyCKaeT CYIICCTBEHHbIE OIMMOKKM W HETOYHOCTH
paccMOTpeHHH PoOJIeM B KOHKPETHOM HaIpaBJICHUH;

— WCIIBITHIBACT TPYTHOCTH B MMPAKTHYECKOM PUMEHEHUN 3HAHHIA;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKEHHS,;

— He (OPMYJTUPYET BBIBOJOB M 0000IIEHHUH.

npu

10.1.4. TunoBbIe KOHTPOJILHBIE 3a/IaHUS UM UHBIC MATEPUAIIBI

Crnmcok 3aa4 y1s mpoBeeHust ['D B muchbMeHHO# dopmMe npeacTaniieH B Tadbmuie 10.

Tabnuna 9 — Cnrcok Bompocos 71 ['D, mpoBOAMMOro B MUCBMEHHOW/YCTHON (hopMme

Noe i/t

Cnoucok

BOIPOCOB
MUCbMEHHOW/YCTHOU (hopme

s I3, MIPOBOJUMOIO B

Komnerenuun

He npenycmotpeno
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Tabnuna 10 — Ilepeuens 3axau ans ['D, mpoBoAMMOro B MUCbMEHHOU (popme

Ne i/t

ITepedens 3amau s ['D, mpoBoaAMMOTO B MUCEMEHHOU (hopme

Kommerenmn

1

N306pa3uth cTpykTypy BoiaHbl H,,uH,, B mpsmoyronsHoMm
BOJIHOBOZIE.

BriOpats nomnepeyHsie pa3Mepbl MPsIMOYTOJIbHOIO BOJHOBOJA &
u b ¢ BomHo#t H,,, mpeqna3sHaueHHOTO 1711 pabOTHI HA YAaCTOTE
f=3 I'Tu. 3mecs a u b pasmepsl HIMPOKOH U Y3KOW CTEHOK
BOJIHOBOJIA COOTBETCTBEHHO.

Bri6path nonepeynsie pazMepsl MPSIMOYTOJIbHOIO BOJHOBOAA a
u b ¢ BonHoi H,,, npeaHa3sHaueHHOro A pabOThI HA YacTOTE
f =10 I'Tu. Onpenenuts TUMNBI TOJNEH, KOTOPBIE MOTYT
pacnpocTpaHsATbCS B BOJHOBOJAE Ha BTOPOH TapMOHHUKE
nepenarumka f2=2fo=20 I'T.

H300pa3ute CTpykTypy BOmHBI H,, B HIpAMOYroIbHOM

BOJTHOBO/IC.
Onpenenuts TUMBI MOJEH, KOTOPBIE MOTYT PAcIPOCTPAHAITHCS B
BOIHOBO/IE ¢ pasmepamu axb =7214x34,04mm.Ha BTOpOI

rapmoHnuke nepenaruuka f 2=2fo =6 I'T'.

Onpenenutrs KbB B nuHuum 6€3 norepb, €l COMPOTUBIICHUE
Harpy3ku Z, =100+i2000M, a BOJHOBOE CONpPOTHBICHHE

auann Z, =1000m.

Onpenenutb COMPOTUBICHUE HATPY3KH B JIUHUM TMEpPeIayu, PH
KOTOPOH B JIMHUU CYHIECTBYET PEKUM OCTYIIMX BOJH, €CIH
KOX(Q(GUIIMEHT OTpPaXEHUS OT KOMIUIEKCHOW  Harpys3Ku

Z,, =R+iX ompenensercs Gpopmy.oii
Py
=41
0

rac ZO - YHUCTO AaKTHBHOC BOJHOBOC COINPOTHUBJIICHUC JIMHUU

nepeaayu.

Onpenenuth BXOMHOE COMPOTUBICHHE IMHUU O€3 IMOTeph B
CEYEHHUAX HA paccTostHusAX OoT Harpysku | =12,5cu u | = 25cm,

eciu conpotuBnenue Harpy3kn Z, =100+i50 Om, BOmHOBOE
conporusienne  JguHUU Z, =1000Mm, pabouas  [IMHA

BoHEL A = 50cm

Paccunratp U TIOCTPOUTH JHarpaMMbl HAarpaBJICHHOCTH
CUMMETPUYHOTO BUOpaTopa JUITMHOM 21=1/2 TUISt

yraos & = 0,30,45,60,90,120,135150,180° B E- u H- TIIOCKOCTSIX.
ITpeacraBuTh 0OBEMHYIO JHATPAMMY HAIPABIEHHOCTH.

Paccuurate /IH cuMmeTpudHOTO TOPHM3OHTAIBLHOTO BHOpaTOpa
mmmHon 21 = A 5 PACTIONOXKCHHOTO Ha BBICOTE h= % HaJ
UJealbHO IPOBOJAIINECH IUIOCKOM IOBepxHOCThIO B H

WI0CKOCTH. [TOSICHUTh B YeM 3aKIIFOYaeTCsi METOJ 3epPKaJbHBIX
1300paKeHHH.

OK-1
OK-3
OK-7
OIIK-4
[1K-2
I1K-25
[1K-27
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20=02 LY

h=\/4

—F

I

Paccuurare JIH B H mockocT cummeTpuyHOro BUOpaTopa
pi81171: (0)7 QA :/12, PAaCIIONOKEHHOTO BEPTHKAJIBHO HAa BBICOTE
h=A1 Hnax wacaabHO NPOBOASAIIECH IUIOCKOW ITOBEPXHOCTHIO.

[losicHuTh B uYeM  3aKJIOYaeTcs  METOJA  3€PKAJIbHBIX
M300paxeHUi.

e - 1
= o
n=2 o

10

PaccunTarh nuarpamMMmy HamnpaBIEHHOCTH B F- IJIOCKOCTH
JUHEWHOW CHCTEMY W3 JABYX NapaUIeNIbHBIX ApPYr IpyTy
CHMMETPHYHBIX BHOpaTtopoB mHOU 21=A/2 , oOpasyromux
cucreMy AmnteHHa-Pednexkrop mpu  paccTosHuE — MEXITY
BuOparopamu 0=A/4 u caBure no gasze MEKIY TOKaMu Y=m/2

11

BeiBectTn ypaBHeHme mnpo¢wis mapaboIMYecKoro 3epkaiga B
NOJISIPHOM CUCTEME KOOpAMHAT, pacCUUTaTh M MOCTPOUTH
npoduib 3epkana mpu (OKyCHOM paccrosiuud f= 1M u yrie
packpsiBa yo=90°.

[Tapabonmueckoe 3epKaio ¢ pyrmopHBIM 00IydaTeneM
Paccunrars npoduib 3epkana B MOJSIPHON CHCTEME KOOPAMHAT,
MOJACTABsSASl B TOJYYEHHOE BBIPAXKEHUE 3HAUCHUS YIJIOB
y=0°...90° u mpuHsB 3HaueHHE HOKYCHOro paccrostaus f=1m.

12

Onpenenutob reOMETPHUYECKUE pasMepsl packpbiBa
MUpaMUIaIbHOTO pynopa Jg B E-IIIOCKOCTH, HCIIONB3yEMOTO B
KauecTBe 00JIydaTelsisi 3epKaJbHOW MapabOoJuvYecKOil aHTEHHBI.
PaGouas jpivHa BOJHBI A=5 CM, YPOBEHbB IOJISl Ha Kparo 3epKaja
A=0, yron packpsia mapa6ononza yo=70°,

N

[MupamupaneHblil  pynop U mapaOogudecKkoe 3epKajo  C
PYNIOPHBIM 00JIydaTeaem

13

Onpenenutsb reoMEeTpUYECKre pasmepsl packpbiBa
nupaMHuIaibHOro pynopa B H-miuockocTu, HCIONB3yeMOro B
KayecTBe 00JyyaTessi 3epKalbHOM mapaboiuyecKol aHTEHHBI.
YpoBenp monss Ha Kpato 3epkana A=0, yrom packpbiBa
napa6osouna yo=70°,
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[MupamupaneHblil  pynmop U mapaOojMdecKkoe 3epKajo ¢
PYNOPHBIM 00JIydaTenaem

14

Paccuutars reoMerpuueckue M IIIEKTPUYECKHE I1apaMeETPhl
JUHEHON cuH(pa3HOI BOJIHOBOAHO-IIENeBOI aHTeHHBI (BLIA),
y KOTOPOHM IIENM MpOpe3aHbl Ha  LIMPOKOM  CTEHKE
MPSIMOYTOJIBHOTO BOJHOBOJA CO CMEILIEHHUEM Ha BEIMYMHY X
OTHOCHTEJILHO ITPOJIOJIBHOM OCH B IIAXMAaTHOM IOPSAKE.

3agaHbl MapaMeTpsl: padoyas JIMHa BOJHBI A =3,2 ¢M, IHMpUHA
JyarpamMmbl HaIIpaBJIEHHOCTH JIMHEMHON CHCTEMBI M3Ilydareneil
B H-tutockoctu BIIA 2¢7,, =3°.

ms«
o
)

15

BeiBectn ypaBHeHHMe MNpodwmiis MapabOIMYecKOd 3epKalbHOM
AQHTEHHbI B MOJIIPHOM cUCTEME KOOpJAUHAT U paccuUuTath: 1. ee
npodpwis st yrioB y =0...70° Ha anuHe BOJHBI A = 5 cMm,
2.xkoxddunment ycmienus G, eciu paauyc mapadomonga Ro =1
M , pokycHoe paccrosaue f =1 M koaddumeHT noaesnoro
neiicteust 1 = 0,8, KO3pUIUEHT UCIOIB30BAHUS TOBEPXHOCTH
v=0,84.

[Tapabonyeckoe 3epKajio C pynmoOpHBIM 00JTydareseM

16

BeiBect ypaBHeHHE NpOGWIS IUAIEKTPUYECKON JMH30BOM
aHTEHHBI B MOJIAPHOW CHCTEME KOOPAMHAT ¢ KO3 ULIHEHTOM

NpeIOMJICHUST N = C_ Je =16 u paccuntats ee npoduIs Ha
@
JJIMHE BOJIHBI A = 5 cM, ecnu auametp nuH3bl D u ee GokycHoe
paccrosiaue f paBabl 150 cm.
a4 T

JludnexTpudeckass — JIMH30Bask ~ aHTEHHAa C  PYIOPHBIM
obydarenem

17

BeiBecTn  ypaBHeHHe — npoduis  METaUIOIUIaCTUHYATOMN
JMH30BOM aHTEHHbl B TOJSIPHOW cHCTEME KOOpAMHAT U
paccuuTaTh €€ mpodUIb MPHU YCIOBUAX: paboyas JJIMHA BOJHBI 4
= 5 cM, kodbdunueHt nperomnenus n =0,5, auamerp u
bokycHOe paccTosiuue paBHbl Apyr apyry I=f=150 cm.

20




MerannonaacTHHYATAs JIMH3a

18

Paccuntare reomMeTpudeckuMe M 3JIEKTPUUYECKHE I1apaMeTpbl
JUHEHON cUH(pa3HOI BOJIHOBOAHO-IIENeBOI aHnTeHHBI (BILA),
y KOTOpOM BCTPEYHO-HAKJIOHHBIE IIEJIM MPOPE3aHbl HA Y3KOM
CTEHKE IIPSMOYTOJIbHOIO BOJIHOBOJIA.

+

b
7

a

3a/iaHbl MapameTpsl:

paboyast anuHa BOJMHBI A =2 CM, IIHPUHA JHATPAMMBbI

HaMpaBJICHHOCTU JIMHEMHOM CHUCTEMBbl wu3lyyatened B E-
o _ o

mwiockoctu BIITA 297, = 2,5

19

OHpeIleJ'II/ITI) IAPHUHY AuarpaMMbl HaITpaBJICHHOCTHU
CUMMCTPUYHOTO ITOJIYBOJIHOBOT'O BH6paTopa B E-mockoctu Ha

4 o _ o
YPOBHE TIOJIOBUHHOW MOIIHOCTH 205, = 207 147 -

3ajaya CBOAUTCS K PEIICHUIO0 rpadUuecKUM IMyTeM ypaBHEHHS
BHJIA

cos@rsin «9]
— 7 =0,707.

coséd
PaC‘lCTLI CBCCTHU B Ta6J‘II/ILIy

20

HapucoBare pacmpeneneHne TOoKa W 3apsiia Ha BHOpaTope
IIHOM 21=A.

Paccunrath U TOCTPOUTH JHarpaMMBbl HAaINPaBICHHOCTH
CUMMETPUYHOTO BUOpaTopa JUTMHOMN 2l=1 TUISL
yrioB @ = 0,30,45,60,90,120,135150,180° B FE- TMJIOCKOCTH.

[IpencraBuTh 00bEMHYIO TUarpaMMy HAIPABICHHOCTH.
Onpenenutb HIUPUHY JMarpaMMbl HaIpaBJIE€HHOCTH
CUMMETPUYHOTO BOJIHOBOTO BHOpaTtopa B E-miockoctu Ha

3 o _ o
YPOBHE MOJIOBUHHON MOIIHOCTH 265, = 267 ;07 -

21

OnpenenuTs MUPUHY AMATpAMMBbl HANpPaBICHHOCTH  pPymopa
MEKIy NMEePBBIMU HyJIsAMU 26, B E- mockocTH , eciu ero pasmep
packpeiBa lg=6 cM  u A=3 cMm.

——

[TupamugansHeI pynop

22

OnpenenuThy MUPUHY AWArpaMMbl HANpPaBICHHOCTH  pyTopa
MEXIy MNepBbIMH HylsMu 26, B H- miockoctu , ecnu ero
pa3mep packpbiBa JIH=9cMm  u A=3 cm.
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[IupamuganbHbeIA pynop

23

OnpenenuTs 4YacTOTy CIIEAOBAaHUS DSTAJIOHHBIX HMITYJIHCOB B
npeoOpa3oBaresne  JalbHOCTH, OOECHEYMBAIOUIYI0  OOILYIO
CPEIHEKBAIPATUYECKYI0  OMMOKY W3MEPEHHs  JaJbHOCTH
o(D)=15 M, ecntu B PJIC mpumeHSIOTCS MMIYIbChI TayCCOBOM
(dbopMBbI ITUTENHFHOCTBIO TH=0,2 MKC | 11eJIb 0OHAPYKMBACTCS HA
paccrossHuu D=100 xkm npu q0=34.

24

Omnpeanenure napaMerpbl CUTHANA: JUIMTEIbHOCTh MMITYJIbCA TH
nepuon Tn u yactory Fi1 moBTOpeHHs UMITYyJIbCOB, CKBaXKHOCTb
Q=Tn/tu , AMUTENBHOCTH MAYKU TN; U YUCIIO PAAUOUMITYJILCOB II
B HeW i umnyiabcHOM o03opHoit PJIC, paGoratomed B
nuana3one naiabHocTed oT Rmin=150 M no Rmax=75 kM c
pazpematonieit cnocoonoctsio OR=150m , ecnu kpyroBoii 0630p
COBEpPIIAETCS AHTEHHOM C JMarpaMMoW HamlpaBJIEHHOCTH
mupuHOi  @a=1° co ckopocthio  Qck=200rpan/c, Bpems
BOCCTaHOBJEHUs aHTeHHOro nepekiroyarens I tBoc=0,1 Mkc

25

Bribepure necymryto uactoty f0 PJIC, ecnmu pasmep wnenu
fi=80cm, Tpebyemas paspemaroniasi CiocOOHOCTh 1O YIJIOBBIM
koopauHataMm 0a=03=4°. Aurenna PJIC - kBagpatnas ®AP co
croponoit da =0,38 m

26

BriOpate mapaMeTpbl 30HAMPYIOMIETO CHUTHAlIA WUMITYJIBCHOTO
paaMojaibHOMEpa: IEpUoj TOBTOPEHHS HUMIYJbCOB Tn
JUIMTENIbBHOCTh ~ MMIyJibca TH eciu Rmax=15 kM, a
paspeniaronias crmocoOHOCTh MO AaTbHOCTH OR=150 m

27

BriOpate mapaMeTpsl 30HAMPYIOMIETO CHUTHAllA WUMITYJIHECHOTO
paauoBeicOTOMEPa 00X BBICOT: T 1 i, ecau Hmin=150m;
Hmax=30xwm, BpeMst BOCCTaHOBJICHUS AHTEHHOTO
nepekitoyaresis tBoc =0, 1 Mke

28

B wumnynscHoii PJIC B kauecTBe 30HIUPYIOUIETO CHUTHaja
WCTOJIB3YyEeTCA  MOCJEAOBATEIbHOCTh  PAAUOUMITYJIBCOB  C
JUIUTENbHOCTHIO T=0,5 MKC U yacToToi noBTopenust Fn=2 kl'w.
Onpenenure OAHO3HAYHO M3MEPSEMYIO JalbHOCTh Rmax
MepTBYI0 30HY Rmin paspemaromiyio crnocoOHocTs OR, ecmu
BpEMSI BOCCTAaHOBJIEHHSI AQHTEHHOrO TNEPEKIIIoYaTelnsi TBOC
=0, 1MKC

29

Omnpenenuth paszpematomue crocooHoctu PJIC mo mambHOCTH
OR, asumyty O M yriay mecta of, ecnu ummyibscHas PJIC
M3IIy9aeT PaJAUOUMITYJIbChI JIUTEIBHOCTBIO TH=1 MKC ¢
Hecymed uactoroir f0=10 ITn, a packpblB aHTEHHBI B
TOPU30HTAIILHON U BEPTUKAIBHON TJIOCKOCTSIX COOTBETCTBEHHO
das=0,8 M 1 doff=0,2 m. AHTeHHa - 1ockast DAP

30

Hctpebutenp neTUT cO CKOpPOCThI0 VI=1620 KM/4 M H3Iy4daeT
curHan Ha 4vactore f0=10 I'Tm. Llenp ABMXKETCA Ha TOH XKe
BBICOTE, YTO W HUCTpeOuTenbp co ckopocTthio vu=1080 wm/d.
Omnpenenure mpenensl U3MEHEHUST HECYIICH 4acTOThl CHUTHAA,
OTPaXEHHOTO OT 11eJH, npu BcTpeuroM (f01) u qoronnom (f02)
Kypcax UCTpeOUTEs.

31

Jletatenpupiii ammapar (JIA) ¢ DOIIP SOnB Haxomutcs B
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JOXKICBOM OO0JIAKE C HMHTCHCUBHOCTBIO JOXAS Q=25MMm/u.
Omnpenenure DIIP JIA, xoTopoe Oyaer mpeBbIIaTh 3HAYCHHE
OIIP obmaka SOmo, eciu panbHOCTL m0 JIA 6KkM, a st €ro
oOHapyxeHHsI Ha ()OHE OTpPaKEHUU OT HOXKAS HCIOIb3yeTCs
umnynbcHas PJIC ¢ tu=1 mxkc, A=3,2 cM ¥ AMaMETPOM aHTEHHBI
da=1wm

32

Paccuuraiite moporoByr0 MOILIHOCTh CHUTHajda ajsi OOPTOBOIt
KOTE€PEHTHOU PJIC repexsara u [pULIEIINBAHUS,
oOecnieunBarolield oOHapyKeHHE IeJied C BEpOATHOCTIMHU
NpaBUIbHOTO OOHapyxeHuss Do063=0,9 u 510XHOH TpeBoru
Fo63=10-2 3a omun o0030p, eciu: mepuoa o0630pa To63=8c;
pa3mepsl cekrtopa o63opa Ao=+30° A=%15° Rmax= 60 kwm;
paspelaronme CrocoOHOCTH 10 KoopauHaTaMm; Oa=0B=2°;
OR=150M; Bpems koppemsnuu curHana Tkop.¢pa=30 wmc

Texuunueckue mapamerpsl PJIC: necymas gactora f0 =10 I'T';
kod(pdument myma mnpuemHuka kurnp=I0; Temmepartypa
anTeHHbl (mymoBas) Ta=290° K; koaddunment norepsr L=15.

33

B PJIC wucnons3ytorcs npsmoyrosnbHble JIUM-umMiynbebl
JUIMTENBHOCTEIO TM=100 MKC , YacToTa 3allOJIHEHHMS KOTOPBIX
MEHSETC 10 JIMHEHHOMY 3akoHy oT 9,9 ngo 10,1 ITm.
Ompenenure paspemarily0 CHOCOOHOCTh MO JAIBHOCTH U
CKOPOCTH, a TaKXe JUHAMMYECKUH JHala3oH aMIUIUTY]
paspemaeMbix curiaioB d. CpaBHUTE MOJy4YEHHbIE PE3YJIbTaThI
C paspelaroiieidl CrnocoOHOCTBIO MO JAAJBHOCTH ORILM
ckopocTt dvi.M PJIC ¢ mpocThIM MMITyJIbCHBIM CHUTHAJIOM TOM
xe muTenpHocTd Th=100 MKC

34

Paccuuraiite nmanpHOCTH JneiicTBUS umnyibcHOH PJIC B
cBOOOJHOM mpocTpaHcTBe Rmax0 mpu oOHapyxeHus Lenu ¢
DIIP S0=5m?. Mom—HocTs mepemaTanka PJIC P1=150kBT;
>p(deKTHBHAsA MIOMANb AHTEHHBI Sa=IM%, 1IuHA BONHBI A=3
cM; KoapduimeHt myma npuemHuka kmnp=7 nb; mrymoBas
teMneparypa anteHHsl Ta=70 K. IIpuanmaercs nauka u3 n=100
HEKOT€PEHTHBIX  JIPY’KHO  (UIYKTYHUPYIOUIMX  HMITYJIbCOB.
JUINTENbHOCTh  MPSAMOYTIOJBHOTO  HMITyJIbCa TU=]  MKC;
BEPOSITHOCTH TMpaBWIbHOTO o0OHapyxkeHus 0-0,9 u noxHoM
tpeBoru F=10"% B onmom osnemente paspemenus; KIIJI
(buaepHbIX TPAKTOB MeperaTyhka U NpueMHuka mnl=n2=n=I;
noTepu B TpakTe obpabotku L=7,8 nb

35

Paccuuraiite nHazemuoin PJIC co ciegyromuMu mapaMmeTpa "MH:
MOIIHOCTh nepenaruuka P1=1 MBT; mintensHOCTh UMIyJbca
=1 wMKkc; d3(QQeKTUBHbIE TOBEPXHOCTH Mepelnarolel u
npueMHOi aHTeHH Sal=Sn2=15M2; ko>pduumueHT uryma
cuctembl km.c=20; mmua BoaHBI A=10 cwMm; moOporosoe
OTHOIIEHHE curHain/mym quopl=25; morepu L=4; DIIP nenu
S0=10 wm2; KIIJI d¢uaepusix TpakToB mN=I, KOJIUYECTBO
UMIYJIbCOB B Mauke n=50; BeICOTa MoabemMa aHTeHHBI ha=30 M,
BbIcoTa noJieta e H =10 kM.

36

Camonernas PJIC pomkHa WHWMETh MAIbHOCTH JOEWCTBUSA B
tporniochepe Rmax=40 xm. Kakoit Oymer ee AaIbHOCTH
neiicTBus B CBOOOJHOM mpocTpaHcTBe Rmax(0 ecnu anmuHa
BOJHEI A=2 cM? VY4ureBaTh  [OIJIOLIEHHE  JOXKIEM
WHTEHCUBHOCTBI0O 4 MM/4 M KHCJIOPOJOM aTMocdepbl Ha BCEH
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nmanpHOcTH Aercreusa PJIC.

37

Onenure MakcuMaiabHy!O aAanpHOCTh aeWictBus PJIC, ecnu
Rmax=300 kM, a jgauHa BOJHEI A=2 CM. YYUTHIBAThH
MOTJIOIICHUE SHEPTUH PAAUOBOJH J0XKIEM UHTEHCUBHOCTBIO 16
MM/9 110 BbicCOTBI H=3 kM, mapamMu BOABI U KHCIOPOJIOM
atMocdeps! 10 BeicoTbl H=30 kM. Yron nakimona myya PJIC k
ropuzonty  [=200. KpuBuzHOH 3eMHOW  TOBEPXHOCTH
npeHedpeyb.

38

Onpenenure nanbHOCTh neicTBUA akTtuBHOM PJIC ¢ yderom
MO TJIONIEHUSI PHEPTUH PATHOBONH B Tpomochepe Ha ydacTKe
mrHOM AR=5 KM ¢ K03((UIMEHTOM IOTJIONICHUSI BOJHBI Ha
sToM yudactke 0=0,24 nb/km, ecnu DanbHOCTH JEHCTBUS TIPH
otcyTcTBUM noraomnieHus Rmax0=50 km.

39

PaccunTaiite TpeOyeMyl0 MOIIHOCTh IE€pelaTuMKa aKTUBHOM
nmiryiscHOM PJIC, ecnm panpHOCTH NeWCTBHUS TIpu paboTe B
cBoOogHOM mpoctpaHcTBe Rmax0=100 km; »>ddexTrBHA
MOBEPXHOCTh aHTEHHBI Sa=1 M2; mIMHA BOJHBI A=3 CM;
Ko3ppUUMEeHT IIymMa MpUeMHUKa Kkuormp=5; TtemmepaTypa
anteHHbsl Ta=50 K; pnmurensHOoCTh mmmynbca ti=1 mkc; KIIJ
¢unepHbix TpakToB M1=N2=1=0,9; KOrepeHTHO HaKaIIMBaeTCA
n=100 npsamoyronbHbiXx wummyinbcoB; OIIP memu SO0=1 wm2.
W3BecTHO Takxke, 4To Ui OOHApY>KEHUS OJHOUMILYJIbCHOTO
CUTHaja C  3aJaHHBIMH  BEPOATHOCTSIMH  IPaBUIILHOTO
obHapyxxeHust D u noxHoit TpeBoru F TpeGyercst moporooe

OTHoOIIeHHEe curHa/mym quopl=30, ko3pduuueHT norepb
L=4,7.

40

B cnytHukoBoit  paauonaBurauuvonHHou cucreme (PHC)
CIIy THUKHU U3IIy4aroT HEIpPEPHIBHBIN CHUTHAJI,
MaHUITYJTUPOBAHHBIA 10 ¢a3e JaTbHOMEPHBIM KOJIOM, IO
KOTOpOMY  TOTpPEOUTENbh  HABUTAIMOHHOW  WH(OpMAIUU
ompeaensieT cBoe Mecrtonosioxkenne. Kox cocrout uz NO
3JIEMEHTOB C AJTUTENBHOCTHIO U MOBTOPSETCS C MEPUOJIOM Tk

Ompenenuth mapameTpsl Kojaa T T u No, ecin Tpedyercs

o0ecneyuThb paspCiarouyro CIIOCOOHOCTH IO JaJIbHOCTH

OR =150 m,
a OJHO3HAYHO usMepsacmas

< 300 k1
OAaJIbHOCTb R"m ’ - KM .

41

Curnay, mnpUHUMAEMBId  TIOTpeOUTENEM  HABUTAIIMOHHOW
nHbopMaruu ot maccusroit PHC ¢ mmmHoi Bomasr A = 20 €M,
MPEACTABISIET COOOM NEPHOJUYECKYIO TOCIEI0BATEIBHOCTh
IPSIMOYTOJBHBIX UMITYJIBCOB UTMTEIBHOCTH *u I MKc. s
o0paboTku TaKoro CHUTHana MOJKHO MPUMEHUTH
MHOTOKaHAJIBHYI0 TIO JalbHOCTH W CKOPOCTH CHCTEMY,
conepskantyro Nr kaHanoB qanbHOCTH U Nv KaHAJIOB CKOPOCTH.

Ompenenuth 001I€e YHCIO KaHAJIOB CHCTeMBbl 00paboTku Nk,

eCITH IMAMa3’oH HM3MEpSeMbIX gampHocTell AR = 300 kM, 2
nauanasoH  gomiepoBckux — wactor  AF, = I15kln mpum
paszpeniaroneii cnocobOHOCTH MO YacTOTE

42

Camoner ¢ koopaunatamu x=300 km, =10 kM, z=100 kM B
MECTHOU cepHUecKoi cucTeMe KOOPAUHAT C IEHTPOM B TOUKE
ycTaHOBKH paguomasika (PM) nBmwxeTcs Ha paguomasik ¢
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MOCTOSTHHOM ckopocThio V=200 m/c.

Onpenemuts pacctosgaue R 1o PM, asumyt® u yron mecra p
oTHOCcUTENBbHO PM, a takxke Bpems t noctuxenus PM.

43

B cBsazannoil ¢ JIA cucteme KOOpAMHAT BEKTOP BO3IYIIHOW
ckopocti Veos=300 wm/c. B pesynbrate BCTpeuHO-O0OKOBOTO
BETpa, CKOpocTh KoToporo Ver=50 M/c, a yrom Mexnuy
BeKTOpaMH Veos U Ver paBeH 60°, BEKTOp TOpU3OHTAJIbHOM
ckopoctu paBeH Vr. Ha camosiete yCTaHOBJIEH OIJIEPOBCKHIMA
mmepurenb ckopoctu (AMC) ¢ mimHON BOJIHBI A=2¢eM, 1o
OTPaXEHHOMY OT 3€MHOM IOBEPXHOCTU CUTHAJIy KOTOPOTO
ompenensercss paauanbHas ckopocTh Vr. Ockb auarpaMMel
HarnpaBieHHoctTn [UC otkimoHeHa ot Bektopa Vr Ha yroi
Y = 75" B cropony moxctunarouieii moBepxXHocTH. ONpeaenuTh
3HAa4YeHUE JOIUIEPOBCKOro caBura 4actotel Fr mo ocu JIHA,
eciu Vy=0, a mmockocth X0Z cucTeMbl KOOpIUHAT MapajuieibHa
IIOBEPXHOCTU 3€MJIU.

44

B Touke ycTaHOBKHM paauOIeleHraTopa, pearupyrolero Ha
HalpaBJi€eHUE MPUXO0JA PAJUOBOJIHBI, JEUCTBYET MOJE3HbIN
CUTHAJI MOITHOCTU Pc 1 cuH(}a3Has ¢ HUIM TTOMeXa MOIIHOCTHIO

Pu. PasHOCTh a3MMyTOB MCTOYHMKOB CHMIHaja M nomexu Oy
MoxeT MeusiThes oT 0 1o 360°. Otnomenune £/ 7, = 10,
OnpeieuTh ~ MAaKCHMaTbHOE  3HAUEHHME  MOTPEIIHOCTH
M3MepeHNs a3uMyTa MCTOYHHMKA IONIE3HOTO CHTHama AL u
XapakTep 3aBUCUMOCTH 3TOM IOrpemnocTu ot .

45

Ha camonere ycTaHOBJIEH MMITYJIbCHBIN H3MEPHUTENb AATLHOCTH
no apyroro JIA ¢ 3¢GdeKTUBHON IIIOMIAIBI0 pacCEsTHUS
So=50m". JlanpHOMEp m3my4yaeT MomiHocTh P1=0,5 kBT Ha
Bomae A = 0.3 M, ymeer HeHanpaseHHyI0 aHTEHHY U TpebyeT
uis  obecriedyeHre HY)KHOH TOYHOCTH, 4YTOOBI MOIIHOCTh
npuHuMaemoro curiana £ = £, =10 '' Br.

Onpenenurb, BO CKOJBKO pa3 BO3PACTET NAJIBHOCTh ACUCTBUS
Rmax eciu Ha BTOpoM JIA yCTaHOBUTH OTBETYMK C TEMH Ke

napameTpamMH, Kak |y JajdbHOMepa camosera. [IpuHATH
n=n =1.

46

OddextuBnas miomans anrenusl JJUC Sa = 0,075 M, a yron
BH3UPOBAHUS OTpAXAIOMEeH TUIOMAAKA Ha TIOJCTUJIAIONIEH
nosepxHoctH = 657, TpeOyemas TOYHOCTH HM3MEPEHHS
CKopocTH oOecreynBaeTcss TpPU MHUHHUMAIBHONM MOIIHOCTH
npuHuMaemMoro curaana Pmin=5 10° Br.

Onpenenuth MakCUMaNbHYIO pa0O4YyH0 BBICOTY (BBICOTHOCTH)
Hmax akTuBHOTO HOTIIEpoBCKOTO M3Mepurens ckopoctu (JJUC),
ectn  nepenatunk  JIMC wumeer wmomHocts P1=1 Bt wu
BBIPa0ATHIBAET HEMPEPHIBHBI HEMOAYJIUPOBAHHBIM CHUTHAN C
JUIMHOU BOJIHBI Ak =2 cMm.

[IpuHATH, YTO OTpa)K€HHWE CUTHAJA MPOUCXOAUT OT MOPCKOM
MMOBEPXHOCTHU C BOJIHEHHEM | Oas, 1J1st KOTOPOM mpu A=2cm

— &0
u Po =65 ylaenpHas A(QQeKTuBHas IUIOLIAJb pacCesHUs

-

Sga By ) = =351b . Cuurars taxxe, aro N1 = 12

47

Pannomasik, HaxodmIuiicss B 30HE a’pornopra B TOYKE Hayasia
MECTHOM CHUCTEMbl KOODJAMHAT, CIYXUT JUIsl HU3MEpPEeHUs
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nanbHOCTH R M asumyTa € camoJieTa, KOOPAMHATBEI KOTOPOTO B
YKa3aHHOM CHCTEME KOOPAMHAT COCTaBIAKT x=150 kM 1 y=50
KM.

Onpenenute norpemHoctd Dynl 1 Fm2 JMHEUA TONOKEHUS
pamMoMaska B MecTe HaxokiaeHus camonera, ecim CKII
mmepennit og = 100 M u o, = 0,25

48

3anana nanpHoMepHas PHC ¢ mapamerpamu: niuHa 6a3er b=30
KM, JOIyCTUMAas MOTPEIIHOCTh ONPEACICHHUSI MECTOMOJIONKEHUS
Owna = I kM, TOYHOCTEN U3MEPEHUS JAJIbHOCTEN
Op =0g, =O0p = k™, U3MEpEeHHsl JanbHOCTel  00omMMU
JaJbHOMEpaMu He3aBucuMble. baza b pacnonoxena no ocu X
JIEKapTOBOM CUCTEMBI KOOPAWHAT C LIECHTPOM B CEpPEeIMHE 0a3bl.

Onpenenuts KOOPAUHATHI LIEHTPA Xu U Vn U paguyc R okpy>KHOCTH
pPaBHOM TOYHOCTH Oy = Oyyy U COOTBETCTBYIOLLIMU €U
reomeTprueckuii pakTop I'max, a Takke HAWTUTE MOTPELIHOCTH

OIpeJIEEHNs] MECTOIIONOKEHUS Dan U reoMeTpuuecKkuil haxTop
I" B Touke M ¢ koopanHaTaMu xu=25 KM, yv=40 KM.

49

VYTIa0MepHO-1adbHOMEPHBI  pajiuoMasik CUCTEMBbl  OJIMDKHEH
Hapurauuu Jlooken o0OecneunBaTh TOYHOCTH — ONPENETICHUS
mecrononokeHns Oyn = Typnas e O, , = l1EM, nmpu CKII
nanpHOMepHoro kanama Ox = 0.3 KMy yrmomeproro kamama
a, =I"

Haiitn panuyc paGoueil 30HbI paguomaska Rps U MOTperiHocTh
onpernencHus MectononoxkeHus Dwn camonera B Touke M ¢
KOOpAUHATAMH X»=25 KM U y»= 40 KM B JE€KapTOBOM CHCTEME
KOOpAMHAT C IIEHTPOM, COBMAIAIONIUM C TOYKOM PacronoxKeHHs
paaroMasika.

50

Haiitu HOpMHMpOBaHHBIE KOOpPJAWHATHI JIETATEIBHOTO allapara
(JTA) X,y,z, ecnu u3BeCTHHI HOPMHUPOBAHHbIE KOOPAWHATHI (HE)
Tpex HaBuranuoHHbix crnyTHukoB (HC) Xi, Yi, Zi u wux
HOpPMHpOBaHHBIE AaibHOCTH Ri 10 JIA

o1

Bricota mnotpeOutens 0,1 HOpMHpPOBaHHBIX €OUHUL (H.€.),
TUIAHOBBIE KOOPIMHATHI HOTpeduTens x=1,5; y=2, koopauHaThI 1-
ro HC (X1=1; Yi1=2; Z:1=30), xoopmuHatel 2-ro HC
(X2=1,5;Y2=2,5;Z2=25).

Haiiti reomerpudeckuii paxTop Ass JaTbHOMEPHOM CUCTEMBI

52

B pa3HOCTHO-TAILHOMEPHON CHUCTeME JaHbl PACCTOSIHUS B
HOpMHpoBaHHBIX enuHuiax or HC B Toukax A, O, B no
notpedurens 1 u paccrosaus mexxay HC: Ra 2,5, Ro=3, Re=2,7,
A0O=0,5, BO=2,3. Haiitu reomerpudeckuii hakrop [px.

o

n
B3anmuoe pacnonoxenue co3se3aus HC (AOB) u motpeOurens
I

53

C nmnomomplo rpy6oit  HaBuraumoHHod cuctemsl (I'HC)
OJTHO3HA4YHO ompeneneHo paccrosHue R ot JI4A 1o myHkTa A ¢
norpemHocThio O =60 kM. B nyHkTe 4 HaxoauTcs OmopHas
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cranius (OC) dazosoit mansHOMepHoit PC/IH ¢ mampHOCTHIO
neiictBust  Rmax=9000 kM. MUznyuaemsrii OC  curnan
MpEACTABIsET COOOM  TMOCIEAOBATENILHOCTh HUMITYJIBCOB €
MEpUOJIOM TMOBTOpeHUss In u Hecymed wacroroi fo=10 kI,
KoTopble Ha JIA MCHONIB3YIOTCS AJI1 YyTOYHEHUs paccTosHus R
¢dazoBbiM MeTogoM. [lorpenrHocTs u3MepeHus a3l Ha 4acTOTE
10 xI' cocrapnsier@ @ =2 caHTUIMKIIA.

Omnpenenuts mepuon nostopeHuss 7Tn CKII  ¢azoBoro
paguonansHoMepa R M JOKa3aTh HEBO3MOXKHOCTH IIPSIMOIO
nepexona ot m3mepenuit no 'HC x mkane, ¢popmupyemoii Ha
gactore 10 k['1.

54

Cucremoil cunciaeHus: KOOpAUHAT U3MEPEHa aanbHOCTh JIA 110
nyHkta A R=1150 kM ¢ norpemnoctsio 99=50 kM. B nynkre 4
yCcTaHOBJIEH (a30BbIi paguOAaIbHOMED - ONOpHAs CTaHIMA
PCJIH, xoTopas B omnpejieneHHbIe MOMEHTbI BPEMEHU U3Ty4YaeT
IIOCJIEI0BATEIBHOCTD U3 TPEX UMITYJIBCOB, YACTOTHI 3aII0JHEHUS
KOTOpbIX cooTBercTBeHHO paBHbl 11=10 kxI'm, f=14 x['m wu
fs=11,25 «xl'm. Ilo npuHATOMY OT ONOPHOW CTaHIUH
HABUTAIIMOHHOMY CHUTHAJly U YHUCIy (a30BBIX JOPOXKEK Ngn
notpeOuTens (ha3oBbBIM METOJOM YTOUYHSET MECTOINOJIOKEHHUE
JIA

Onpenenuth uucino wmKaad (Ga3oBOro JaJbHOMEpPA, €CIH
BEPOSTHOCTH cOOSI MPHU MEpPexoe C OJHOM MIKajabl Ha JIPYTyIO
Pes=107°, a Taxxke yTouHeHHOe 3HaueHue nanbHocTd R 1 CKII
camoit TouHo# mkanel Oy [TpunasaTe, yto CKII nusmepenus dasbi
Ha BCEX IIKajlaX OJWHAaKoBa U paBHa T4 =2 c.II., a AomycTUMAsI

norpemHocTs PCIIH O 450=2 kM .

55

BebiBaembIil yxogoM dacToThl omopHoro reHeparopa (OI)

caBur (assl AQ ye nomxen npesbimath 0,1 or anmaparypHoi
nmorpemHocT  93=0,2 c.1. TpH  HENpephIBHOW pabdoTe
anmaparypbl moTpeburens B TedeHue 1p,=5 wacoB. Ilpu
BKJIFOUEHUH amnmnapaTypsl norpedutens Ol cMHXpOHHU3UpYyeTCs
CO LIKaJIOH BPEMEHH CUCTEMBI.

Ompenenuts  TpeOyeMyr0  OTHOCHTEIBHYI  CTaOMIBHOCTH
4acToThl onopHoro reHeparopa (OI') anmapatypsl noTpeGUTeNs
dazosoii nansHOMepHoit PCJIH ¢ Hecymieit wactoroii fo=10 kI 1.

56

Curnanel, wu3Iy4aemble OMOPHBIMU CTaHIUSMU Pa3HOCTHO-
JTanbHOMEpHOW uMITyibcHO-(a3oBori PCJIH, mnpencraBustor
co0O0¥H MOCIeI0BATENBHOCTD U3 71=8 KOT€PEHTHBIX UMITYJIbCOB C
uwecymier yacrotoir fo=100xI'1. J{nuTenbHOCTH MEpeaHEro
¢poHTa MMITYJIbCOB T4 =60 MKc. ['pyOast oJHO3HAYHAS ITKajIa
JanbHOCTEH (opMHPYETCs MPpU U3MepeHun 3ajepkku tR=R/C mo
nepeaHeMy  GpOHTY UMIIyJbca MPUHATOrO MOTpeOUTeNneM
CHWTHaJIa, a TOYHAs IIKajia - 0 U3MEpeHuto (a3pl KoieOaHuii Ha
Hecymel yactote. M3mMepeHus MpoBOJSTCS O BCEM HMITYJIbCaM
MIOCJIEI0BATEIbHOCTH.

Omnpenenuts k03¢ unueHt 3amaca K3, npu mepexoae ¢ rpyooii
IIKaJbl HA TOYHYIO, €M OTHOLIeHHe curHaj/momexa Umaxe/Un=3,
i€ Umaxe - HaMpsKEHUE OrubaroIieli B MaKCUMyMe UMITYJIbCa.

57

@a30BpIM pa3HOCTHO-HabHOMEpHBIM  PHY, cocrosmmm  u3
Beayuiei u BenqoMoit onopHsix cranimii (OC) ¢ 6a3oit b=600 km,
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u3MepeHa pasHocTh nanbHOcTed o JIA mo OC AR =996 xm.
Benymas OC B MOMEHT to M3Iy4aeT HMMIIyJbC C YacTOTON
sarmonHeHus fo= 100 k[, Bemomas OC uzimyuaet B MOMEHT to+ts
TaKoM ke UMITyJIbc. Hecyrime 060MX UMITYyTIbCOB KOT€PEHTHBI.
Onpenenuts pasHoOCTh (a3 Ap NPUHATBIX TOTPEOHUTETIEM
CUTHAJIOB, MHMHHMAJIbHOE 3HAuUY€HHE 3aJEpKKU 13, a Takxke
mmpuny (GasoBBIX JOpOkKeK gy M HX YHCIO Ngx Ha Oase
CHCTEMBI.

58

Anrtenna paguomasika nmojaasata ¢ ho=0 na Beicoty h1i=100 m Haz
IIOBEPXHOCTHIO 3EMIIH.

Onpenenuty panpHOCTh aAevictBus PCBH, paBHyro panbHOCTH
npsMoil BUIMMOCTH Rus, eciin BbicoTa mosieta JIA H nexut B
npenenax or 3 go 10 kM. OueHUTH YBENUYEHHE NAIbHOCTH

NecTBUS AR. Pacuern IIPOU3BECTU JUISl CIlydasl OTCYTCTBHUSA
pedpakiuu 1 JUisi CTaHAapTHOM aTMOC(ephbl.
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JlanbHOMEpHAsi MOTPEIIHOCTh HAa MAaKCHUMaJbHOM JalbHOCTH
Ox =100 M, a CKII usmepenns asumyta Fu=0,2°, 3a1epKKa
curdaia B JIPM fuy=2 MKC, OTHOINCHHE CHIHAI/IIYM Ha
MaKCHUMaIbHOU JAJIbHOCTH g=1,5, ko3 purueHT
HEONTUMAIILHOCTH 00paboTku Kuo=1,25.

Paccuntath mnapaMmerpbl CcuUrHajga 3amnpoca (AJIUTEIbHOCTb
UMITyJbCa W [EPHOA  TMOBTOPEHHSAMHU Tn, TOTPENIHOCTD

Mecroonpenenenus Own JIA, naxonsmerocs Ha Rmax=Rus or
JanpHOMEpHOTO  paauomasika (JIPM). BreiOpats mepuof
MOBTOPCHUSI CUCTHBIX MMITYJIbCOB JTcu MPHU  TIEPEXOJe K
mu(ppoBOMy  METOAY, €CIH  JOMYCKAeTCsl  MOTPEIIHOCTh
nuckpetuzaiun O umex =10 M. Bricota monera JIA H= 10 kwm,
BBICOTA MoabeMa anTeHHbI JIPM ha=10M.

ATMocdepy cuuTaTh CTaHIAPTHOM.
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B mudposoii 6oproBoii anmaparype kaHana nansHoctd PCBH
UCIONIb3YETCSl  yCTPOMCTBO  MOMCKAa OTBETHOTO  CHUTHaja
JTanbHOMEpHOro paauomaska JIPM, uzmenstomee B kaxxaom N-
M I[epHOoJe TNOBTOpPEHMsS (B KaXJOM TakTe) 3alepkKy {3
KOHTponbHOTO cTpoba (KC) Ha A, =1 MKC 70 TexX mop, Moka He
Oyzaer nocturayto t3=tr=2R/C.

Omnpenenuth BpeMs NOWCKAa MO JAAIBHOCTH Tnx U TEPUOI
MIOBTOPEHUSI CUETHBIX UMITYJIbCOB Tcu, €ciM JIA HaxomguTcs Ha
paccrossaun R=60 kM ot JIPM, Bpems 3aJep>XKu CHUTHala B
JIPM ts;=2 MKC, a OTBETHBIM CHUTHAJ TPEJICTaBIsAET COOOM
MOCJIEI0BATEIbHOCTh UMIYJICOB JJIUTEIBHOCTBIO Tty =2 MKC C
nepuonoM mnoBTtopeHuss Tn=2,5 wmc. [Homyctumas CKII
JUCKPETHOCTH OTCYETA JAITBHOCTUG yuex =10 M.
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Ha 6opry JIA asumytanbhblii curHain(AC) Obu1 NPUHAT yepe3
0,11 ¢ mocye coBnaieHUs: OMOPHBIX CUTHATIOB «35» U «36».

Ompenenutb YrioBO€ TOJOXKEHHE BEpPTOJIeTa B  PEKUME
3aBUCAHHUS TpPU paboTe MO HMIYJIbCHOMY a3UMYTalbHOMY
pamuomasiky, Yactora  Bpamienuss  nuarpammel  JIH-1

Qup=600%. Paccuntars MOrpelIHOCTL U3MEPEHMs Aa3uMyTa
Ous ecnu anurensHOCTS 3a1Her0 GpoHTa (cpesa) ummynsca AC
Te=2 wMc, a mpupameHWe HanpsHKEHHS WU3-3a  OTPAKEHHUS
CHTHAQJIA OT MECTHOTO OOBEKTa cocTaBisieT 5% OT aMIUIUTY/bI
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AC. OrtrHomienne curHa/mym Q=1. Yacrora criemoBaHus
CUETHBIX UMIYIBCOB Feue=10 KI'11.
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AnTeHHas cucteMa ()a3oBOrO JIOTLICPOBCKOTO pajnoMasKa

DVOR c¢ paboueii AIHHON BOIHBI :'b=2,7 M COCTOMT U3 25 map
JMaMEeTPAIbHO PACHOJIOKEHHBIX MO OKPY’KHOCTH C PAaTUyCOM

r:2,5)~ BUOpaTopoB. JluamerpasibHble Tapbl BHOPATOPOB
[IOOYEPEAHO MOAKIIOYAIOTCA K IEpeJaTyuKy C 4acTOTOM
kommyTtaiuu Fk=750 I'n ans umutanuu BpaieHus: BUOpaTopoB
10 OKPY>KHOCTH € 4aCTOTOU Fep.

3anucath BbIpaxeHHe Juid NpuHuMaemoro Ha JIA curnana u

OIPCACIINTL YaCTOTY BpalllCHUSA FBp, JACBHAIIUMIO YaCTOTbI ﬂf;
HMHACKC MOIYJISIOIUA Mom u MaKCUMaJIbHOEC 3HAa4YCHHUC
AOIIJICPOBCKOr'0o CABMI'd YaCTOThHI F;[ max.
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VYraomepnas PHC coctout u3 nByx paauonenenratopon (PII) c
O6asoi b=50 kM, oOmagaromux OAWHAKOBOH TOYHOCTH

~0

O, 79,9, =< . Ilenenryemsbiii JIA HaXOAUTCS B TOYKE M,
Ha MEPHEHANKYISIpe K LeHTpy 0asel Ha paccTosHuu R1 =100 kM
OT DTOTO IEHTpA.

OHpe,[[CJII/ITL yroja fl MEpCCCUCHU JIMHUN  TOJ0XKEHUS

paguoneneHratopoB B To4ke Mi M COOTBETCTBYIOUIYIO
MOTPEUIHOCTh MecToonpeneneHus Oy 1s a TaKkKe HalTH
yaanenue Rz Toukn M2 ot uenrtpa 0a3bl ( Touku O Hauvana
cepryeckoii cUCTEMBl KOOpIHMHAT), B KOTOPOH  yrou
Y2 Y1+ ayrom mexnmy 6asoii b u HampaBieHueM Ha
Touky M2 or mnentpa 6asel *2=45°, u morpemmHoCThH

MCCTOOIIPCACIICHUS Cun 2 B OTOH TOUYKE.
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ABtomatuueckue paguokomnacel APK wu3mepsitor kypcoBbie
yribl  (KYP) pamumocranmuit PC-1 u PC-2, mo kotopsiM
onpenensiercs noyoxenue JIA - nocurenst APK.

Haittu  morpemHoCTh  MECTOONPENETICHUS Ouns eclin
paccrosinus ot JIA Jlo paguoctanmmii R1=100 kM, R2=250 kwm;
KVYP1=240°, KYP>=310°, o6a APK o0mamaror omguHaKOBOI
TOYHOCTBIOG =0, =g =2

a
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JIByXKaHaJIbHBIM  aMIUIMTYIHBIN  paguonenenrarop  (PII),
npeAcCTaBlIeHHbIM Ha puc. 6.4 [1], mnpuHUMaer CuUrHaI
nepenaaTunka mnenaeHryemoro JIA ¢ ammautynoit Uc=100 MkB.
Heunentnunocte kod3(pPUIMEHTOB Tiepenadnl KaHAIOB OT
aHTEHHBI J0 WHJIUKATOpa SKBHBAJIIEHTHA MPUPAIICHUIO CUTHANA
oxuoro u3 kananos Ha AL/ =5MkB. HanpsokeHus, BbI3bIBaeMBbIe
aHTeHHBIM 3 (PEKTOM, COCTaBIAIOT B TEPBOM  KaHaje
Uaspi=10MkB, a Bo BTOpoM Uasgp2=15MkB. VYrom mpuxona

pamnoBonnbel  £=40°, Curnanel cundasesie. Onpenenurs

HOrPENIHOCTD TIE€JIEHTOBAHMS Aat.
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AHTeHHas CHUCTCMaA (1)330BOFO JOINICPOBCKOT'O
£

panuonenerraropa (JIPII), paboraromero Ha BoxHe ==2.7 M,
COCTOUT M3 N BUOPATOPOB, PACIIOJIIOKEHHBIX 1O OKPYKHOCTH
pamuyca r=4,13 m. Bubpatopsl mooyepeaHO MOIKIIOYAIOTCS K
NPUEMHHUKY C LEeJbI0 HMMHUTAIlMM BpallleHUus BUOpaTopa 1o
OKPYHOCTH ¢ 9acToTol Fep=30 I'm.
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3anucaTh BBIpaXEHHE JJIST MOJIYJIHMPOBAHHOTO 1O (pa3e curHaza
nmoAHecyled dYacToThl My, ompenaenuth HHIEKC (a3oBOU
MOJYJISIIAA  M¢v, PACCUATATH PACCTOSIHUE (PA3HOC) MEXKITY
cocelHUMHU BHOparopamu | ¥ 4uCiI0O BUOPATOPOB /1 AaHTCHHOM
CUCTCMEI.
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Onpenenurs CyMMapHyK IOTPEIIHOCTh  aBTOMATUYECKOTO
pamokomnaca (APK) AL prspBaemyio  CleiyHOLEME
OCHOBHBIMH (DaKTOpaMHu:

a) aHTeHHbIM ¢ dextom My 4

0) panuoneBuanuen ~\(lp s
B) OTIMYMEM IMOJSAPU3AIMH  PAJUOBOJHBI OT JIMHEHHOM
BEpPTHKANBHON (ML,

r) kpeaoM JIA - Hocurens APK Apr. IIpU NIEPEYUCIICHHBIX
HIDKE YCIIOBUSX:

1) OTHOIIEHHE AaMIUIMTYJl TOJIE3HOIO CHUTHAla PaMOYHOM
auteHHbl Up u HanpsbkeHuss Uasp, CO3aBA€MOT0 aHTEHHBIM
apdexrom Up/Ua»p=1000; 6) yrom HakiioHa (pOHTa BOJHBI K

Beptukanu M =30°, yron HakjgoHa BekTopa mnoJsgpuzauuu E k

IJIOCKOCTH  PACHpOCTPaHCHUS & =20°, B) OTHOLICHHE
MOIIIHOCTEM CHUTHajla MEJEHI'YeMOM paJuOCTaHIMU U CUTHAJA,
co3laBaeMoro nmepeusiayuateneM, Ppo/Pnm=100, cutyauus
cooTBeTcTBYeT puc. 6.13 [1] npu pasHOCTH a3UMyTOB

pamuocTaHIMM M HepemsTydatens EP=90°; r) kpem JIA
‘.I" ..-:15".
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AHTeHHas cuctema PaBHOCUTHAJIBHOTO [JICCATHOTO
pamuomasika (I'PM) coctouT ™3 JBYX IOJYBOJHOBBIX
BUOPaTOpOB, HaxosAmuXcs Ha Bbicotax hy=1,5 M u hs=5 M. Ha
AHTEHHBI MMOJAIOTCS aMIUIUTYAHO-MOIYJIMPOBAHHBIE CUTHAJBI C
mIyOuHON Monaynsuuu mi=m2=m. OTHOUIEHWE MOITHOCTEH,

M0/1aBa€MbIX Ha aHTEHHBI CUTHAJIOB PH/PB=/‘ F =4,
Haiitu yron f, Haxmona nuauu rmccansl (JII), ecnm Hecymas
gactota ['PM fo=300MI 11, a Takxke onpeaenuTe 3HauCHHs YTIIOB

Oy W, xapakrepusyromux HckpusieHus JII' mpu Hammuuu
OTpaXEHHsI OT MECTHOro oOBeKkTa ¢ KO3(p(UIHMEHTOM
orpakerust Korp=0,01, pacnonoxenHoro Ha yganeHud Ro= 1 km
or 'PM wu Ha paccrosanu 0o=0,5 xm or BIIIIl. MO
Habmonaercs ¢ 'PM nox yrnom €=1° B BepTHKambHOI
IJI0CKOCTH
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Haiitn monoxeHue JMHHUM TIUCCalbl Bo u pa3HOCTU TIIyOHH
Moayisitud PI'Mu m PI'MB Ha HMKHEN M BEepXHEH I'paHMIaxX

CeKTopa 0, cymmapHo-pasHoctHoro I'PM (I'PM ¢ «omopHbIM
HYyJIEM»), €CJIH YTJbl, OTPAaHHYMBAIONINE ITOT CEKTOp, PaBHBI
O, =(1£0,2)B, . Arrenns: T'PM nogssThl Ha BHICOTH hy=1,5
M 1 =6 M, K03pUIHEHTHI TITyOUHBI MOIYJSIMUA CUTHAJIOB,
MUTAIOIMNUX aHTEHHBI, m1=m2=0,4, a OTHOLIEHUE aMIUIUTY]
MUATAOIKUX OTH  aHTeHHsl cur"aioB k=U./Us=2,5. T'PM
pabotaeT Ha BosiHE A=1M.
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HopmupoBanHble  quarpamMmbl — HalpaBiI€HHOCTH  aHTEHH
PaBHOCUTHAJIBHOTO KypcoBoro panuomasika (KPM) mo momo

omuchiBatotcs  pynkmueit  Ja (@)= Jplo)= f (o) = C(’S: %ﬂ ;
V=g ¢ /

rae {p¢4216° - mmpuHa JIHA nHa ypoBHe 0,7 oT Makcumyma.
KPM ycranoBnen Ha paccrossuuu Rkpm=1 km oT xonma BIIII,
umeroniel JUHY lenn=3 kM. [MyOrHa aMIUIMTYAHOW MOIYJISALUH
mnydaembix KPM  curnanmoB mi=m2=m=0,4. JluarpamMmbl
IIepeceKaroTCsl Ha ypoBHE -3 1b 0T MakcuMyMa.

Omnpenenuts 3HaueHuss PI'Mn u PI'Mn Ha neBoil u mpaBoii

rpaHuIax CEeKTopa ()x, JIMHENHAs MIMPUHA KOTOPOro y Havajia
BIIII cocrasmset 1x=200m. 3naucHue kKe=FE1/E>=1.
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CyMMapHO-pa3HOCTHBI ~ KypcoBoil  pamuomasik (KPM ¢
«OMOPHBIM ~ HYyJIEM») HUMEEeT JuarpaMMy HaIlpaBJICHHOCTH
Pa3HOCTHOM AaHTEHHbBI, KOTOPYIO IPHU MAJIBIX a3UMYTaJbHbBIX

yraax &in rae Qg - yriosoe, monoxenue muann kypea (JIK), u
mmHe BoaHel KPM ?'52 2,7 M, MOXHO HpPEICTaBUTh B

fo(@)=sin n%sina—g = sin(15a)

BUJIE
Onpenenutb MakCUMaJIbHOE 3HAUYEHHE HCKPUBICHUU JUHUU

Kypcalo » BBbI3BaHHBIX OJMHOYHBIM oTpaxkatenem O (ko=0,1),
HAXOJSIIMMCS B TOPU3OHTAIBHON IIIOCKOCTU IO YTJIOM E=1o
k ocu BIIII, a Ttakxe COOTBETCTBYIOLIEE O  rumeiinoe

OTKJIOHEHHE IE B Hauane BIIII, ynanenue xortopoii or KPM
Rxpv=4 kM.
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AHnTeHHa KypcoBoro paauomMasika (APM-1) cucremsl mocagku
CaHTHMMETpPOBOIO Juama3oHa ¢ HopmupoBaHHoi JIHA B
TOPU30HTAIBHOU IUIOCKOCTH, UMeroEen BU/]{

Js(@) = cos npu mmpuHe amarpammbl Pa=1°,

29,
ckanmpyer B cexrope 0,5, =*62° ornocurensno ocu BIIII
CO CKOPOCTBIO Qc.: 0,02°/MKkc.

Onpenenuth IIUTEIBHOCTH tH npuHuMaeMbix Ha JIA
VMITYJIbCOB M M3MepsieMblii Ha JIA BpeMeHHOW MHTepBai Aty -
aHaJor yria A orxionenns JIA or ocu BIIII, ecan asumyt

JIA ©a=-10°. TIpuHATb, YTO TMTENBHOCTH MAy3bI MEXKILY
ckaHupoBaHUsIMH Tns=6800 MKcC.
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JIOTIIEpOBCKHUIT  U3MEPUTENh CKOPOCTH C  HENPEPBIBHBIM
HeMoaynupoBaHHbM curHasioMm (AVC HM) ciykut gaTyukom
coctaBsrommx Vx u Vz BekTopa ckopoctu V camonera s
CUCTEMBI CUHCIICHUS MYTH U JOJDKEH 00ecleunBaTh U3MEpPEHHE

cocrapisitomied  Vx 1pu  (QUIYKTYallMOHHON  MOTPEIIHOCTH

Ogus SLAMC ;1 OTHOCHTENTBHON TOrPEIIHOCTH CMEIICHHS

0, =(Av_ V), =6-10" npy nonere Ham MOpeM C BOIHEHHEM
Iv=2 6amma. JIUC paboraer Ha BOaHE A=2 CM U HMEET
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TPEXITy4EBYIO AQHTEHHYIO cucteMy ¢ A-00pa3HbIM
pacnonoxenuem nyueir, KIIJI n= 0,79 u ycraHOBOYHBIMHU
yraamu Bo=65° u 1'0=20°. M3Meputens COAEpX UT TpU KaHaa
00pabOTKM TPHUHSATHIX CHUTHAJIOB C BpPEMEHEM HAKOTUICHHS
Tw=10c. Ilpenmonaraercs, uro Hocutenb JUC umeer
CIICAYIOUINE  JICTHBIE  XapaKTEPUCTHUKU:  TOPU3OHTAIBHAS
CKOpPOCTh JCKHUT B mpeaenax oT Vimin=28 km/4 10 Vrmin=1360

KM/4, yrox cuoca e =5°.
Onpenenuts noaHble  norpemHocty 9 ur u O e cocrapsronmx
BEKTOpA CKOPOCTH.
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JlonnepoBCKUil M3MEPUTENh CKOPOCTH € YaCTOTHO-MOIYJIUPO-

BaHHbIM curHajgoM (JJUC UM) pabGotaer Ha BoJsiHE ?‘1.,22 CM U
UMEeT YCHJIUTENb NPOMEKYTOYHOW YacTOThl, HACTPOECHHBIM Ha
vactoty fre=3Fm, rie Fm - yactota Moy isiiuu.

Onpenenuth nmapaMeTpbl 30HAMPYIOLIETO CUTHANA: JEBHALIMIO
yacToThl A/, MHIEKC MOLYIAUMU Myl YACTOTY MOAYIAIMU Fum
JNC YM, ecnu tpebyemoe ocnabiieHHe pabodell TapMOHHKH
npocaunBaronierocs curtana (I1C) nmepemarynxa J3(Muc)=2*10°,
rae mnc - MHACKC Moaysiuu [1C npu BpeMeHu 3a/1ep>KKU 3TOTO
curnana tn=3*10" .

Jloka3aTh, YTO pacCUMTaHHOE 3Ha4YeHHEe Fm yIOBIeTBOpSET
YCIIOBUIO OJIHO3HAYHOCTH HM3MEPEHHUs [JOIUIEPOBCKOIO CIBHIa
gacToThl Fy mpu myrteBoit ckopoctu Hocurens AUC Vr=2160
KM/, yriie cHoca Y =5° u ycraHoBouHbIX yriax anteHHsl JJUC
Bo=60° u I'0=25°. Haiigutre uHTEpBaq MOBTOPEHMS CIEIBIX
Boicor M7y, oneHHTH Ha CKONBKO CHH3STCS TPeGOBAHMS K
KOX(QQUIMEHTY pa3BsA3KH MEPealoIero U MPUEMHOTO TPAKTOB
ky mo cpaBuenuio ¢ JJMUC HM, eciu MOIIHOCTH MEPeAaTINKOB
JUC HM wu JUC YM onuHakoBa u paBHa Pi=1 Br,
KOA(PGUIMEHT, XapaKTepU3YIOUIH HIYMOBYIO COCTABIISIOLILYIO
IIC paBeH knc=-140 nb, a nomycTuMoe yBelIWYEHHE IIyMa

MIPHEMHHKA Ak m =0,25.
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Beprosier neTUT Hajg MOPCKOW TMOBEPXHOCTHIO C BOJIHCHHUEM
Iv=2 Oamnma, xapakrepuzyemoiri kodddunuenrom ks=14,52, co
CKOpoCThIO V, cocTaBisiiomue KoTopoil paBHbL V=80 wm/c,
V=25 m/c, V,=4 m/c.

OmnpenenuThb TIOJTHY IO TIOTPEITHOCTh U1y  M3MEepeHHs
BEPTUKAJIbHOU

CKOPOCTH BEPTOJIETa ¢ MOoMOIIbio TpexkaHaiasHoro JJMC HM c

/v -06pasHoii kondurypamueit aydeit JTHA U ycTaHOBOUHBIMH
yraamu Bo=60° u T'0=45°, ¥y = Vo — 72,6°. JInuHa BOJIHBI
JUC 2=0,008 M. MakCUMaJbHOE 3HAYEHHUE MAOIUIEPOBCKOM
qacToThl Fimax=6,3 kI'1, QyHkums, xapakrepusyromias 3aBu-

CUMOCTh SKBHBAJICHTHOM CHEKTPALHOM TUIOTHOCTHU
¢bnykryanuu ot otHomieHus curnan/mym F(q)=1,6 . IlpuHsaTs

umpuny nygeit JTHA Py=1,16°u Py =2,32°.
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Onpenenuth HEIHEPreTHUECKUE TMapaMeTpbl 30HIUPYIOIIETO
curHajia (JJMHY BOJHBI 4, JICBHALMIO YacCTOTHI &f, TEPHO
Monysiuu Tv) W MpeoOpa3’oBaHHOTO CHUTHada (Pa3sHOCTHYIO
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gactory Fp m mmpuny cmektpa AFL), a Takke mHonHYIO

MOrpCIIHOCTb ﬁil HECICaAAMECTO YaCTOTHOTI'O PaaANOBLICOTOMCPA

C CHUMMETPUYHOM MHUI000pa3HOM YAaCTOTHOM MOMYyJSIUEH
(CITUM), npeaHa3HAuE€HHOTO JIJIsl U3BMEPEHUSI BBICOT OT Hu min=5
M 10 Hu max=750 M mpu BepTuKaibHOU ckopoctu VH=0, ecau
W3BECTHBI CIIEYIOUIUE JaHHbIC: TUAMETP anepTypbl aHTCHHbI
PB da= 0,17 m; mmpuna JTHA (,04 =25°; IUCKpET MO BBICOTE
Ho=1,5 M; mmpurHa 1moJIOChl TPOIYCKAHUS U3MEPUTENS 4acCTOThI
AF,,=0,1 I'u; MUHEMAIILHOE 3HAYEHHE OTHOIIEHHS CUTHAJ/ITyM

q=10; x03((HUIUEHT HEONTUMAIBLHOCTH OOpPaOOTKU CHUTHANIA
Kio=5.
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OHpe,[[CJII/ITL HEOHCPTCTUUCCKUEC IapaMCTPbl 30HAUPYIOLICTO

curHama (JUIMHY BONHBI #; jeBmarmio gactorTsl 2V, mepuos
Monymsauuu Tv) M TpeoOpa30oBaHHOTO CHTrHajda (Pa3sHOCTHYIO
4yacToTy Fp, MIHMPpUHY CHEKTpa curHajia AF.), a Takke IOJHYIO
norpemHocTh O Ha BbICOTE Hmax CIESINEr0 YacTOTHOrO
paavoBBICOTOMEpAa C  HECUMMETPHUYHOM  MHI000pa3HOM
gactotHoi Mmonynsauued (HCITUYM), B koTopoM ompeaeneHue
BBICOTBI IPOU3BOJIUTCS IO NEPUOAY MOAYISILIUU Ty.

PB mpennaszHaueH ans usMepeHHus BBICOT OT Hmin=5 M 10
Hmax=750 M mpu BeptukanpHO ckopoctn VH=10 wm/c, u
U3BECTHBI CIEAYIOIIUE JAaHHBIE: JUAMETP anepTypbl aHTEHHBI
PB do=0,17 m; mmpuna JIHA P3=25°; nuckper mo BBICOTE
Ho=1,5 M; momycTtumasi MOrpeUIHOCTh CIEIALIEr0 U3MEpHUTENs
Oy =0,25 ™M, yacToTa HACTPOMKH CIEHASIIET0 N3MEpUTENs
Fpo=25 xI'ni. I3mepuTens ontumusnpoBal 1 Honr=Hmax.
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Haiitu cpenntoro MomiHocTh AM cuUrHana eciv a) man = 10%;
6) Mmaps = 30%., B) U ()= U o (1 + m, smQU)sinm? |, mgyy = 50%; r)

man = 90%; Uana =4 MxB;
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Haiitu CPCAHIOI0O MOIIHOCTh TApMOHHUYCCKOI'0 CUI'HaJIa

(
ecmi A = 20 MkB, Beipasute B abm # (I ) = Ade" ¥ s

nbBT.
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CI/IFHaJ'I Hpel[CTaBJ'ISICT 0060171 IIOCJICA0BATCIIBHOCTD
3H€M€HTapHBIX CI/IFHaJ'IOB, TIOABJIAFOIITUXCA C BepOHTHOCTSIMI/I
Plus)) = plus) == plusy) = 1N,

uS‘_J(r)zAl.e"“"ej“"' L P, =(j—l); DA, =% JElomi=1.k
km=Nk=2"m=2"

Haiiti cpeaHior0 MOITHOCTh, MUKOBYIO MOIIHOCTH, MUK-(hakTop
CUTHAJIa, MUHUMAJIbHOE PACCTOSTHUE MEXKTy CUTHAJIAMH.
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Han  curman  QPSK. Haiitu  cpenHo0  MOIIHOCTB,
KOppeSAIHMOHHbIe  (QYHKIHMH, TPEACTaBUTh  rpaduueckoe
nzoopaxenue B koopamHatax |, Q. Curnan QPSK 3amaércs
BBIpOKEHUEM

g ()= Ae™ e rect (1),

rnei=1,2, 34,0, =g(i -1). Haiitu MUHUMaIbHOE PacCTOSTHUE

MCXKY CUTHAJIaMU CUCTCMBI.
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Haiittu K® u mpuBectu rpaduueckoe HM300pakeHUE CUTHAIA
n/4-QPSK, wmaititm cpemaioro momrHOCTh. Curaan m/4-QPSK
3a1aéTCsl BRIPOKECHUEM
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g ()= A Ve rect (f)

rnei=1,2, 3, 4.

83 Haiitu xoppenaunoHHyto QpyHKIHNIO cUTHalIa
u(f) = Arect, (1) .

84 Haiiti koppensinoHHyto QpyHKIIMIO CUTHANIA

u(t) = Arect, (f)smot .
byner i otinune or KO curnana u(t) = Arect, (#)cosat ?
85 OneHuTts KoppensiuuoHHyto GyHkuuoo AM curnana
g (1) = U g {1+, sin QA sin ot rect, ()
86 Haiitu paccTosiHue MeX1y CUTHaJIaMH
14, (£) = 2rect,,, (1) —Tect,,, (t — T /3) + 3rect, 4 (t — 2T /3) ;
to, (1) = —rect, ,{t) — 2rect, (¢t —T/3).
Kakoil u3 curnasnoB nepenas, ecauy(t) =rect, (¢t —7/3)?7

87 Haiitu OTHOIIEHHE CUTHAJI/IIYM,
ccm® Po=01Bu, T.= 107 ¢, Ny = 107°Br/T;

88 Haiitu OTHOIIICHHE CUTHAJI/IIYM,
ecu ©) P.=-30 abm, AF' = | MI'u, T= 3000 K;

89 Haiitu OTHOIIICHHE CUTHAJI/IIYM,
ccmu B) E-= 107" Tk, 62, =-90 1B-Br, AF =1 MI'y;

90 HaiiTi oTHOLIEHUE CUTHAI/IITYM, €CITH
r) P, =-4 ab-Br, AF =20 MI'u, N, =-103 ab-Br.

91 Onpenenutp, KakoW cUTrHaN ObLI MepefaH MO KaHaldy CBA3H,
€ClIM Ha IPUEMHOMN CTOPOHE MPHUHSITA CMECh MOJIE3HOIO CUTHANA
U IIymMa

y(t) ={(sinwt + 2cosas —3sin 20¢ — cos 3o f)rect, (1) .
B CIIN ucnonb3yrores A1s nepeaads HHGOpMAIMK CIeyoNue
CHUTHAJTBI
t,, (1) =(sinot + cosmf —sin 20 f —cos3at)rect, (f) ,
U, (1) =(—sin®f — cos®f + 8in 2t + cos 3as)rect, (1) .
OmnpenenuTh paccToHUE MEXay curHagamu Di2.

92 BbuucnuTh BEpOSITHOCTh OLIMOKM Ui ONTHUMAJIBHOIO HpuéMa
nBonuyHoro curHaia AM, UM, ®M mpu cineayrommx UCXOAHbIX
maHHBIX: Pe = 2,42*%107 B2, T. =103 ¢, No = 5*10! B¥T'™.

93 HalitTn oTHOmIEHWE CHUTHANI/IlyM HA BBIXOJE KOPPEIATOpa,
€CIIM Ha BXOJIe IeMCTBYET CUTHaJ
u(t) =Urect; (¢ —1,)sino t +n(¢f),

a OIIOPHBII CUTHAT
u, (1) =Urect;_(f—1,)sinw,f.
o., =107 Br; AF. = 10 kT 7. — 1 me; U, =2-107B.

94 Bbluucnute  BEpOATHOCTh  OIIMOKM A1 ONTUMAJbHOTO
npuéMa ABOMYHBIX curHainoB UM, eciu P = 2,4*107 Br; T =
1073 c,
No = 5*107!! Br/I'u. Haiitu C 1 V, ecim p(x1) = 0,3.

95 Hns CHIII curHanoB ompeneiauTh CKOPOCTh Nepeaadyd HWH-

¢dopmarmu Ha paccrosHusIX 10 M mpu G = 3 nb; 1, 20 km ipu G
= 23 1b, ecitn P cunn = -30 abM/MI'n unu -10 ntbMMI'1. Bun
CHTHANA - MMIYJIbCHBIH, ckopocTh Momyisimun 10° Box, mmu-
TeapHOCTh MMNyJibca 100 rc.
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Curnan ogunouynoro CIIIT ummnynbca ¢ eHTpanbHON YacTOTOM
2 I'T'y BO BpeMEHHOM M YaCTOTHOM 00JIaCTSIX

94 Omnpenenutbs TpeOyemblii auamerp anteHHol PPJI, ecnm
fu =7 ITuw,AF= 14 MI'w.

Vm = 4096 bon, mpumenstorcs curHainsl QPSK, QAM-16,
QAM-64 u QAM-2564 R = 30, 50 km; P,,= 10°°.

95 Omnpenenuth JanbHOCTh cpabaThIBaHUSI CUCTEMBI aBTOMO
OWJIBHOM CHUTHaNMM3alMM MO0 pajuoKaHalny ¢ Hecymed 433,92
MI'L,
€CJIM JIOIyCTUMasi MOUIHOCTh H3JIydeHHs paBHa 1...5 MBT,
CUTHAI 3a
JlaH Kak

ug, (£) = Arect, (£)e’™ | ug, (1) = Orect, ()™,
rae T = 107° ¢. Kosddumments ycunenus anteHH Gripx = Gripu
=3 b, Pow = 102,

Tabmuna 11 — Tectsl s I'D, IpoBOAMMOTO C MPUMEHEHUEM CPEACTB AIEKTPOHHOTO 00yUEeHHUS

Tectol gyist 'O, TpOBOAMMOTO ¢ MPUMEHEHUEM CPEJICTB

Ne o/t
AIIEKTPOHHOTO 00y4YeHUsI

Komnereniuu

He npenycmotpeno

10.2. ®oHJ OIEHOYHBIX CPEACTB IS OLEHKH 3amuTsl BKP

10.2.1. Onucanue mokasarteseil U KPUTEPHEB JUIsl OLEHKH KOMITETEHIINH, a TakKe IIKaj
onenuBanusa 111 BKP u ee 3anuThl.

Onucanue mokasarenei g oneHkn komnereHuui it BKP u ee 3amuThel:

- akTyasbHOCTh TeMbl BKP;

- Hay4yHasi 000CHOBAHHOCTbH MPEAIOKEHUN U BBIBOJIOB;

- WCIIOIb30BaHUE TPOU3BOJICTBEHHOW HWHGPOPMAIMKM W  METOJOB  PEIICHUS
WHXEHEPHO—TEXHUYECKUX, OPTAHU3AIIMOHHO—YITPABICHYECKUX  SKOHOMUYECKHX 3a/1a4;

- TEOpeTHYeCKass W TMpaKTHYecKass 3HAYUMOCTh pPe3yJbTaTOB pPaOOTHI W/WIH
UCCJICTOBAHMS,

— MOJIHOTA U BCECTOPOHHEE packpbiTHe TeMbl BKP;

- COOTBETCTBUE PE3YJIBTATOB pa6OTI>I /U HCCICOOBaHUs ITOCTAaBJICHHBIM LCJIIN U

3amadaM B BKP;
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— cootBetcTBUE ohopmieHuss BKP ycranoBneHHBIM TpeOOBaHUSM;

— YMEHHE YETKO U SICHO OJIOKUTH conepkanue BKP;

— yMeHHE 000CHOBATh U OTCTAaWBATh MIPUHSTHIC PEIICHMUS,

- yMEHHE OTBEYaTh Ha OCTABJICHHbIE BOIPOCHI;

— 3HaHHUE TIEPEIOBOTO OTCUECTBEHHOTO M 3apy0EKHOTO OIIbITA;

— YPOBEHb CaMOCTOSITEILHOCTH BBHITIOJIHEHHsI PabOThl U 00OCHOBAaHHOCTH O0BEMa
TUTUPOBAHUS;

— npyroe (ypoBeHb 3KOHOMHYECKOTO OOOCHOBaHMS, 3HAHHWE 3aKOHOMATEIBHBIX H
HOPMATHBHBIX JOKYMEHTOB, METOJUYECKHMX MAaTEpUajJoB IO BOMpPOCaM, KaCaroIIUMCS
KOHKPETHOT'O HAIPaBIICHUS ).

Onenka ypoBHS c(HOpPMHPOBAHHOCTH (OCBOEHHS) KOMIIETCHLMH OCYLIECTBIISETCS Ha
OCHOBE TaKWX COCTABJISIONIMX KaK: 3HAHHWE, YMCHHE, BIIAJICHUE HABBIKAMH W/WJIH OIMBITOM
JeATeTLHOCTH B cOOTBeTCTBUU ¢ TpeOoBaHusiMu PI'OC mo OCBOCHHMIO KOMIIETCHIIMHA st
cootBercTBytomei OIl.

B kadecTBe KpuTepHEB OLIEHKH YPOBHS CPOPMHUPOBAHHOCTU (OCBOCHHUS) y CTYACHTA
KOMIIETEHIINI puMeHsieTcs 4—0ajuibHas 1Kaia, IpeAcTaBieHHas B Tadbnure 12.

Tabnuna 12 —Kputepuu ouieHKH ypoBHS ¢(hOPMUPOBAHHOCTH KOMIIETEHLIUN

OreHKa KOMIIET CHIIMHN

(4-GautbHas HKana) XapakTeprucTrKa c(hOPMUPOBAHHBIX KOMITETCHIIHI

— CTYJIeHT TJyOOKO M BCECTOpPOHHE ycBomMI yueOHbIi matepuan OIl,
YBEPEHHO, JIOTUYHO, TIOCIIEI0BATENBHO U TPAMOTHO €r0 U3JIaraeT;

— OIMpasCh Ha 3HAHUS OCHOBHOM M JOIOJIHUTEJIBHOM JIMTEPATYpHI,
CTYJEHT CBOOO/JHO MPUBS3BIBAET YCBOECHHBIE HAYYHbIE MOJIOKEHUS K
MIPaKTUYECKOU JIESATEIBHOCTH, 000CHOBBIBas BBIJIBUHYThIE
MIPEII0KEHUS;

— CTYJIEHT yMeJ0 0OOCHOBBIBAET U apryMEeHTUpyeT BbIOOp TemMbl BKP
Y BBIJIBUTAEMbIE UM UICH;

— CTYJIEHT apr'yMEHTHUPOBAHO JI€IAaeT BHIBO/IBI,

— IPOCJIEKUBACTCS 4YETKasl KOPPEJSLMOHHAsI 3aBUCUMOCTb MEXKIY
MOCTaBJIEHHBIMU LIENbIO M 33/la4aMM U TOJIyYE€HHBIMHU PE3yJIbTaTaMH
paboThI U/WH UCCIIEAOBAHMS,

— CTyZIEeHT CBOOOJHO BIaJ€ET CHUCTEMOM CIEeHUAIN3UPOBAHHBIX
MMOHSATHH;

— COZIep)KaHUe JI0KJIa/la, WIUIIOCTPATUBHO-TpagUUecKoro marepuaia
(mpu HanMM4YuM) CTYAEHTA IOJHOCTHIO COOTBETCTBYET COACPKAHHIO
BKP;

—cTyneHT coOmonaer TpeboBanuss Kk odopmienuio BKP  wu
WITIOCTPAaTUBHO-TpaduyecKoro Marepuaia (Ipu HaJIMYuK);

— CTYAEHT YEeTKO BBIACNSET OCHOBHBIE  PE3yJbTaThl  CBOEH
npoeCCUOHATBHOM ~ AEATENbHOCTH U OOOCHOBBIBaET  HX
TEOPETUYECKYIO U MTPAKTUYECKYIO 3HAUUMOCTb;

— CTYJIEHT CTPOTO NMPHUAEPKUBACTCS PETJIAMEHTA BBICTYIICHHS;

— CTYJICHT ICHO M apryMEHTHPOBAHO M3JIaraeT MaTepuabl JOKJIAJa,

«OTIIMYHO»
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— IPUCYTCTBYET YETKOCTb B OTBETaX CTYJEHTa Ha IIOCTaBJICHHBIC
YJleHaMH TOCYyJapCTBEHHOM »sk3aMeHannoHHOM komuccun (I'OK)
BOITPOCBHI;

— CTyJIeHT TOYHO M TPaMOTHO HCHOJb3yeT MpPO(ecCHOHATBHYIO
TepMuHosioruo nnpu 3amure BKP.

— CTYJICHT BCECTOpPOHHE ycBows yueOHbIH marepuan OIl, mormuno,
IIOCJIEIOBATENIEHO U TPAMOTHO €T0 U3J1araer;

— ONMpasCh HA 3HAHHS OCHOBHOM M JIONOJHHUTEIBHOW JIMTEPATypHl,
CTYJIEHT [pUBS3bIBAET YCBOEHHbBIE HAy4YHbIE IIOJIOXKEHUSA K
MPAKTUYECKOU JIEATENBHOCTH, 000CHOBBIBas BbIJIBUHYThIE
MPEJI0KEHUS,

— CTYJCHT TpaMOTHO O0O0OCHOBBIBaeT BbIOOp TemMbl BKP wu
BBIJIBUTAEMBIE UM HJIEH;

— CTYZCHT 0OOCHOBAHHO JIETIACT BHIBOJIBI;

— MPOCJIEKUBACTCS 3aBUCUMOCTh MEXIY IOCTaBJICHHBIMU LEJIbIO U
3aJja4yaMl = M TOJNYYCHHBIMH  pe3ylbTaTaMH  paboOThl  W/HIU
HCCIIEOBaHUS;

— CTYJEHT BJIaJIEET CUCTEMOM CIIEIIUATM3UPOBAHHBIX [TOHATHUN;

«XOpOLLO»
— coJiepKaHue JOKJIaaa U WILIIOCTPATUBHO-TPapUUECKOro MaTepuaa
(mpu HaNMMYMK) CTYAECHTA COOTBETCTBYET conepkanuio BKP;

— CTyAeHT coOmojgaer TpeboBanus Kk odopmieHutro BKP u
WITIOCTPATUBHO-TpaduyecKoro Marepuaia (Ipu HaJIUuum);

— CTYJEHT BbIJIETISIET OCHOBHBIE pe3yJIbTaThl cBOEH
npoeCCUOHATBHOM ~ JEATENbHOCTM U OOOCHOBBIBa€T  HX
TEOPETUYECKYIO U MMPAKTUYECKYIO 3HAUUMOCTb;

— CTYZCHT NIPUEP>KUBACTCS PETJIAMEHTA BBICTYIIJICHUS;

— CTYJICHT SICHO M3JIaraeT MaTepHalibl JOKIA/a,

— IIPUCYTCTBYET JIOTMUKA B OTBETaX CTYJEHTa Ha IIOCTABJICHHBIE
wieHamu [ OK Bonpocsr;

— CTYJEHT IrpPaMOTHO HCIIOJIB3YET poeCCHOHATIBHY IO
TepMuHosoruto npu 3amure BKP.

—cTyleHT cnabo ycBomn ydeOHbIH Matepuan OII, mpu ero
M3JI0’KEHUU JI0ITyCKaeT HETOUYHOCTH;

— OlupasChb Ha 3HAHUS TOJBKO OCHOBHOM JINTEPATYpBI, CTYACHT
MIPUBSI3bIBAET HAyYHBIE TOJIOKEHHSI K MPAKTUYECKOW IesITebHOCTH
HaIpaBJICHUS, BBIJIBUTAs MIPEIOKEHHUS;

— CTyJIeHT ciabo W HEeyBepeHHO 000CHOBBIBaeT BbIOOp TeMbl BKP n
BBIIBUTAEMBIE UM UJIEH;

— CTYZICHT HE apT'yMEHTHPOBAHO JIETIAET BHIBOJBI U 3aKIIOYCHHE;

— HE IPOCIIEKUBAETCS 3aBUCUMOCTb MEX/1y ITOCTABJIEHHBIMU LIEIBIO U
3aJadaMl M TMOJYYEHHBIMH  pe3yJbTaTaMH  pabdoThl  W/HWiu

«yIOBJIETBOPUTEIIBHOY» | UCCIIE0BAHUS;

— CTYJIEHT IIJIOXO BJIAJIEET CUCTEMOMN CEUATIN3UPOBAHHBIX TTOHSATHI;
— coziepyKaHue J0KJala U WUTIOCTPAaTUBHO-TpapUecKoro Marepuasia
(pu HaJIMYMMK) CTYJIEHTa HE MOJHOCTHIO COOTBETCTBYET COACPKAHUIO
BKP;

— CTyIeHT jomyckaeT omuoku 1npu  odopmiiennn BKP nu
WITIOCTPATUBHO-TpauIecKoro Marepuana (Ipu HaJIudum);
—CcTyAeHT c¢nalo  BbIACNAET OCHOBHBIE  PE3yJbTaThl  CBOEH
npodeccHoHAbHON ~ JEeSITeIbHOCTH W HE OOOCHOBBIBACT  HX
TEOPETUYECKYIO U MPAKTHUECKYIO 3HAUUMOCTb;

— CTYJICHT OTCTYMAaET OT PErJaMeHTa BBICTYIUICHUS;
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— CTYJIEHT COMBUYMBO U HE YBEPEHO M3JIaracT MaTepuallbl JOKIAAA;

— OTCYTCTBYET JIOTUKa B OTBETaX CTyJEHTAa Ha IIOCTABJICHHBIC
yieHamu ['OK Bonpocsr;

— CTYJIEHT HE TOYHO HCIOJIb3YyeT NPOPeCcCCHOHATIbHYIO TEPMUHOIOTHIO
rpu 3amure BKP.

— CTyZIeHT He ycBowa yueOHbli matepuan OIl, mpu ero usnoxeHUH
JIOITyCKaeT HETOYHOCTH;

— JIOTyCKaeT  CYNIECTBEHHbIE OMMOKM W  HETOYHOCTH  IPH
paccMOTpeHHH IPoOsIeM B KOHKPETHOM HalpaBlICHUM;

— CTYJIEHT He MOXeT 000cHOBaTh BbIOOp TeMbl BKP;

— CTYZICHT HE MOKET CPOPMYJIUPOBATH BHIBOIBI;

— cnabast 3aBUCUMOCTb MEX/Y MOCTAaBJICHHBIMH LIEJbIO U 3a/la4aMU U
MIOJTyYE€HHBIMH pe3yJIbTaTaMu pabOoThl /UM UCCIIEIOBAHMUS;

— CTYZICHT HE BJaJIeeT CUCTEMOH CIIELIMAaIN3UPOBAHHBIX ITOHITHIA;

— coJiepKaHue JOKJIaga U WIIIOCTPATUBHO-TPapUUECKOro MaTepuaa
(IpHM HANMMYMU) CTYAEHTA HE MOJHOCTBIO COOTBETCTBYET COJEPIKAHUIO
BKP;

— CTylleHT He coOmonaer TpeboBanus k odopmieHuto BKP u
WTIOCTpaTUBHO-Tpaduyeckoro (Ipyu HaJIMUKUN) MaTepUaa;

— CTYAEHT  HE  BBIIEISET  OCHOBHBIE  PE3YyJbTaTbl  CBOEH
NpoeCCHOHAIBHONW JICSITEIPHOCTY M HE MOXKET OOOCHOBaTh WX
TEOPETUYECKYIO U ITPAKTUUECKYIO 3HAUUMOCTb;

— CTYJICHT He COOJIIOIAET PETJIAMEHT BBICTYIUICHMUS,

— OTCYTCTBYET ApryMEHTHUPOBAaHHOCTb IIPU H3JI0)KEHUH MaTEPUAJIOB
JOKJIa/1a;

— OTCYTCTBYET SCHOCTb B OTBETaX CTyJEHTa Ha IIOCTABJICHHBIC
wieHamu ['OK Bonpocsr;

— CTyIleHT HE  TpPaMOTHO  MCIOJB3yeT  MPO(eCCHOHAIBHYIO
TepMuHoOOruto mpu 3amure BKP;

—conepxxanue BKP He cOOTBETCTBYET yCTAaHOBIEHHOMY YPOBHIO
OpPUTHHAIIBHOCTH.

«HEYOBJIETBOPUTEIHHON ™

* Ilpumeuanue: oyenka neyoogiemsopumenvio cmasumcs, eciu BKP u ee 3awuma ne
Y00871em8opaom OONLUUHCMEY NepeyucieHHbIX 6 mabauye 12 kpumepues.

10.2.2. Tlepeuens Tem BKP
[lepeuens Tem BKP Ha Texymmii yueOHbIN roa, npeuiaraéMblii CTyJA€HTaM, IPUBOAUTCS
B [Ipunoxxennn Ne 1.

10.2.3. Yposenb opuruHanbHOCTH coaepxkanusi BKP coctaBnser e menee «60» %.

10.3. Meroanyeckue  MaTepHalibl,  ONPEACIAIONIAE  MPOIECIYPhl  OICHUBAHUS
pesysbraToB ocBoeHust OIl.

B kauecTBe METOAMYECKHMX MATEPHANIOB, OMPEACNAIOMIUX MPOLEAYPY OICHUBAHUS
pe3ynbratoB ocBoeHus Oll, ucnonb3yrores:

- MO I'VAIIL CMK 3.165 — «kMeToanueckue peKoOMEHAAIMHN 0 pa3padoTke ¢hoHaa

OLCHOYHLIX CPCACTB O6pa30BaTCHBHHX IIporpamMmm BBICHICTO 06p8.30B8.HI/I$I»;
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- P10 T'YAIIL. CMK 2.75 — [lonoxenue «IIposenenue B I'Y AIl rocygapcTBeHHOM
UTOTOBOM aTTecTalud 1O 00pa3oBaTeNbHBIM IpOrpaMMaM BBICHIETO 00pa3oBaHHUA —
nporpaMMam OakajaBpuaTa, IporpaMMaM CIeHUaIUTeTa U MporpaMMaM MarucTpaTyphl»;

- PZ1IO T'YAII. CMK 2.76 — Ilonoxenue «Ilopsaok pa3paboTku, opopmieHUs U
YTBEPKACHHUSI MPOTrpaMMbl TOCYJapCTBEHHOM MTOTrOBOM arrectaluu IO 00pa3oBaTeIbHbIM
IporpaMMaM BbICILIEro 0Opa3oBaHus — porpaMmamM OakajaBpuara, IporpaMmam CleluaInTeTa
U IIporpaMMaM MarucTparypbl»;

- P10 T'YAIIL. CMK 3.160 — Ilonoxenune «O BBIMTYCKHOW KBIU(DHUKAIIMOHHON
pabore crynentoB I['YAIIL, oOydaromuxcst 1mo oOpa3oBaTeIbHbIM IPOrpaMMaM BBICILETO
o0Opa3oBaHusi — mporpaMMam OakajlaBpuara, IporpaMMaM CIHELMaIUTeTa U IporpamMmam
MarucTpaTyphbl»;

- a TaKKe METOJMYECKHE MaTepHalibl BBITyCKaromeld Kadeapsl, ONpeaelisoniie
IpoUeaypy OLEHUBaHUs pe3ynbTatoB ocBoeHus OII, He mnpoTuBOpeydalX JIOKaJIbHBIM

HOpMaTuBHBIM akTam ['Y AII
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[Ipunoxenne Ne 1

[Tepeuens Tem BKP Ha 20/  y4eGHBIH rof, nmpearaeMblil CTyIeHTaM

[Ipoextupoanue CBY TpakTa npuemHoro yctpoiictsa PJIC nocaaku camonera

Pazpaborka aByxuacroTrHoro obmydarens anteHH CBY, craHnuii KOCMHYECKOW CBS3H
(mururomHas pabora)

PazpaboTka MNONSAPU3ALMOHHOIO CEJIEKTOpa HA3eMHOM CTAHLUUM KOCMHUYECKOH CBSI3U
(murmoMHas paboTa)

Pacuér u npoekTupoBaHue epeJarolero yCTpoucTBa aBapuiHOW CUTHAIU3alUN

Pacuer 1 npoexTupoBaHHE CIEAIETr0 PUIbTPAa KOMaHIHO-U3MEPUTEIbHON CHCTEMBI

Pacuér u mpoekTtupoBaHHE KaHalla U3MEPEHHs ajJbHOCTU KOMaHIHO-HU3MEPHUTEIbHOU

CUCTEMBI
Pazpabotka nByxuacrornoit ®AP camonernoii PJIC (qumiomuas pabota)
Pacuer u POCKTHPOBAHUE yCTpOWCTBA 0TOOpaXKeHUS uHpOpMAIHU

METEOHABUTAaLIMOHHOTO JIOKATOpa

PazpaboTtka ycunurens npoMexyTouyHol yacToTsl 756 MI'1| ¢ monocoil npomyckanust 50
MI'u qu1st npuMeHeHMsI B IPUEMHOM ycTpoiicTBe 6opToBoii PJIC

Pa3paborka GOpTOBOrO  MANOMIYMSIIETO0  YCHIMTENSl JUII  QHTEHHO-(UAEPHOTO
YCTPOICTBa, BXOJSALIETO B CUCTEMY CIIELIMAIbHOIO Ha3HAYEHUS

PazpaboTka cxemsl ynpasnenus 3D npuHTepa (AUuioMHas paboTta)

Pazpabotka cxembl ynpasienus 3D ckanepa (auruiomHas padora)

Pacyer u mnpoekTHpoBaHME yCTpOMlcTBa BTOPUYHONW 00pabOTKM HHGMOpMAaLUU
MOOUIIBHOTO MOCAI0YHOTO PaoIoKaTopa

Pazpabotka Moayns nepBUYHON 00pabOTKM MHPOPMALIMHU TOCAI0OUYHOTO PaJuoI0KaTopa
(mummoMHas paboTa)

Pa3pabotka anTeHHoro ycrtpoiictBa PJIC ¢ snexkTpuueckuM CKaHHpPOBAHMEM Jyda Ha
JUTMHE BOJIHBI 2CM (JIUIIIIOMHAast paboTa)

Pacuer u mpoexkTupoBanue 6J10Ka 3aMUCH MOAETHON HHGOpMAITUU OOPTOBOTO YCTPOMCTBA
perucTpanuu
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[Tpunoxxenue Ne 2

PenieH3ust Ha mporpaMMy roCyJapCTBEHHOM UTOTOBOM aTTECTAIH 110 HAIPABICHUIO
MOATOTOBKH/criennanbHOCTH «25.05.03 «TexHudeckast KCILTyaTalys TPaHCIIOPTHOTO
paaroo00pyA0BaHU» OT paboToAATEIS

. VTBEPK/JAIO
L 'eHepanbHblii AMPEKTOP
8 . ITAO «Papnodusnxa

B.A. JleButan

12017 r

Peueninsn
HA OCHOBHYIO NPo(eccHOHANTBHYI0 00pA30BATEILHYI0 NPOrpaMMy
BbICIIEro ofpa3oBanns
HATPABJACHHS NOATOTOBKH
25.05.03 «Texunyeckas IKCIAYATRUHS TPAHCNOPTHOrO PAAHO0DOPYAOBAHHA»

Pelienaspyemas ocHOBHa# npodeccHoHanbHas ofpazoBarenbHas —nporpaMMa

(OI10IT) cneuuanurera, peammsyemas DesiepanbHBIM  IOCYAAPCTBEHHAIM
aBTOHOMHBIM 0Opa3OBaTeNbHBIM YUpeKIeHHeM Beicilero obpasoBaHus «CaHKT-
[lerepbyprexuii rocyaapcTseHHsIH YHHBEPCHTET AIPOKCMHUYECKOTO

npubopocTpoenus» no Hanpasnenmio noaroroku 25.05.03 «Texuudeckas
IKCTUTYATalMA TPAHCTIOPTHOrO paanoo0opyAOBAHNA» H NMPOGHII0 MOArOTOBKH «
Texuuueckas HSKCrULyaTauus pajHONIEKTPOHHOrO ODOPYAOBAHMS BO3LYLIHAIX
CYIOB ¥H  @3pOrnoproBy, npeacrasifger coboif  CHCTEMY  JIOKYMEHTOB,
paspaboTaHHY0O M YTBEPKJICHHYK  BBICIUMM  y4eOHBIM  3aBEACHHEM
CAMOCTONTENBHO ¢ yuyeroM TpefoBaHMil phiHka Tpyaa Ha ocHoBe (enepainHoro
rocyZapcTBeHHOr0  0o0pa3oBaTENbHONO  CTAHAAPTA MO  COOTBETCTBYIOIIEMY
HAMPABJCHHIO NOATOTOBKN Beiciuero  obpasosanus (PIOC BO).

Pykosoautens  wanpasnenns 25.05.03 «Texuuyeckasa dIKcnuyarauus
TpaHCMoOpTHOro pandoobopynoBanua» aaa Habopa 2017 roma - Kpsuxo
Anexcanap dDejorosny.

OTTOIT umeer cBoEH HENBIO PAZBHTHE Y CTYACHTOB JIMYHOCTHBLIX KAYeCTsH M
dopmupoBanne komnerenunii 8 cootserctBun ¢ ®I'OC BO no nanHomy
HaNpaBIeHNIO NMOATOTOBKH.

Crpykrypa OIOI, cpok ocsoenus OIMOIT (B coorsercTBiu ¢ rpadurom
yuebHOro npouecca) H TpyJAoeMKOCTh (B COOTBETCTBHHM ¢ pabGounm yueOHBIM
MaaHoM) NOMHOCTEIO cooTBetcTBYeT B3 «O6 00pa3zoBaHHM» H HOPMATHBHOMY
cpoky, onpeaensemomy ®I'OC BO.

B OIIOIT npucyTcTsytoT Bee o0A3aTe/IbHbIE AHCIHIUIHHLI 0a30BOM 4acTh.
TpyaoeMkoctTs  y4eDHBIX UHKIOB TAKIKE COOTBETCTBYET NPEeAbABASEMBIM
TpeGopanuAM. JHCUHMIHHEL MO BBIOOPY COCTABIAIOT HE MEHee OAHONH TpeTH oT
papuarisHoil wactn OITOIL Jloas sausTuii B HTepakTHBHOI (hopme cocTaBiseT
He mexee 10% or aynntopusix sauaTiil. O0beM JIEKUHOHHBIX 3aHATHI COCTaBIIALT
He bonee 50% or obulero xKomuuecTBa ayJHTOpHOI padorTei. MakcHMansHbIH
o0bem  yueDHOH  HArpy3KM  MOJHOCTBIO  COOTBETCTBYET  INPEAbABISEMBIM
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TpeGosanuam. B coorsercrsun ¢ pabodum yueOHBIM MiaHOM OOWHIT 00BeM
KaHUKYJIAPHOTO BPEMEeHH COCTaBifeT He MeHnee 7 Henenb (B T.4. 2 Helend B
IUMHHA Nepro/l). Bee MHCUMIUITMHEBL, LIS KOTOPBIX NPEAYCMOTPEHbI 1abopaTopHbie
NPaKTHKYMbl M/HIH MPaKTHYCCKHE 3aHATHA, [OAKPENIEHbl OCHAIUCHHBIMH
1abopaTOPUAMH U NPOIPaAMMHBIM oBecrneyernmem,

OINOIT nonHocTsIO OGeceyeHa yuebHO-METONHYECKOH JOKYMEHTALHEl 1
MarepuanaMu 1o Beem yueOHBIM Kypcam, AMCUMIUIHHAM (Moay:siM) (BKmoudas
CaMOCTOATENbHYIO paboTy). B y4eOHO-MeTOMMYECKHX KOMIICKCaX THCLUMIUIHE |
OPaKTHK  NPHBEACHBI  CIMCKM  JIMTEPATYpPhl,  COAEPKAUIHE  HCTOMHHKH
NPEHMYLICCTBEHHO 3 MOC/TIEAHHE 5 JIET H CCHUTKH HA YTEKTPOHHBIE PECYPCHI

Coxepranne KakIOi M3 yueOHBIX AHCUMNIHH (MOayTei) NPe/ICTaB/IeHO B
NIOKaNBHOM ceTH 00paszoBaTe/ILHOTO YUPEKACHHS,

Io Bcem aucumnamnam y4eGHOro miaHa MMEIOTCH THIOBbIE 3aAHHA,
KOHTPOJIbHbIC PaboThi M TECTBl, NO3BONAIOIINE OLEHHTh 3IHAHMA W YPOBEHS
MPHOOPETEHHBIX KOMITETEHLMIA. B

[locynapcrsennas MTOroBas AaTTeCTALHs, BKMIOYAIOWAS TOCYAAPCTBEHNEI
IKIAMEH M BHIMYCKHYIO KBAIHQHKAUMOHHYIO paboTy, MOMHOCTHIO obecneyena
MeTOAHYeCKUMU Matepuanamu (nporpammel ['HA, donasr ouenounsix cpeacrs,
TpedoBanus K copepiannio u ctpykrype BKP u npou.).

Pakruyeckoe pecypcroe obecrieyerne (HayYHO-NENArOTHYECKHE Kaaphi,
AOCTYTI K 9AeKTPOHHO-OubnanoTeuHol cucreme, Gubnuoreunsiit down) u Bee
yenosusi  osipextnHoro  obecnievenns  06pazoBATENLHON  AESTENBHOCTH
cobnosennl.

Bee  Bornpochl  NoAroTOBKM  CrieuMAanHCTa-MHKEHEPa PACCMOTPEHB  Ha
NOCTATOYHOM METOAHWHECKOM YPOBHE M C HCNOJAL3OBAHHEM COBPEMCHHOM
HopmaTHBHO#H Gasel. Teopernueckas M npakTuyeckas NOArOTOBKA B JOCTATOMHOM
CTeNeHH  NO3BONSIOT  CHOPMHUPOBATL  MPOPYECCHOHANbHBIE  KOMIETEHIHH
CTICLHAINCTA 110 3aABIEHHOMY HANPABICHHIO.

Peuensupyemas  ocHoBHas  0Opa3oBaTeibHas  MPOrpaMMa  BHICILIEro
00pa3oBaHus MO HANPABACHHIO MOATOTOBKH 25.05.03 « TexHuuecKkas IKCIUIYaTALNS
TPAHCIOPTHOIO PANH00BOPY A0BAHKAY (HANPABACHHOCTH: TeX HiTecKas IKCILTYaTAIHA
PAIHOIIEKTPOHHOIO 060PYA0BaHHA BOIIYUIHBIX CYIOB # 8IPONOPTOB») MOMTHOCTHIO
cootsercTBYeT Tpebosanusm Denepasbioro 3akona Poccuiickoii ®enepaunyu ot
29 aexabps 2012 r. N 273-®3 "O6 obpazosanun B Poccuiickoii Oenepaunn” 1
DeepabHOro  FOCYapCTBEHHONO  00Pa30BaTENbHOrO CTAHIAPTA  BBICIIErO
obpasosanns 1O  Hanpasiemio  noarotosku  25.05.03  «Texunveckas
IKCIUTYaTallMAd  TPAaHCNOPTHOrO  panuoobopynoBanus»,  yt8.  [IpukazoM
Miusnncrepersa obpasopanus i Hayxn Pocemiickoit Menepaunn ot 12 centabps
2016 ronaN 1166 u  mower OBITH HCNONLIOBAHA B  CHCTEME  BBHICIErO
o0pazosaHus.

HaganbHHK oraena npodecCHORAIBHOIO
oOysesns u 0Opa3zoBaHus, K.T.H. O.H. CmonsHuKOBa
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JIuct BHeceHus: u3MeHeHuil B nporpammy ['MA

[ara BHECEHU
W3MCHECHUM 1
JIOTIOTHCHUM.

ITonnuce BHEcHIETO
H3MEHEHMU

Coneprxanrue U3MEHEHHU U JTOTIOTHEHMH

Harta u Neo

MPOTOKOJA
3acelaHus
Kadeapol

IMonmuce
3aB.

kadenpoit
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