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1. HEJIH OCBOEHUSA JHCHHIIVIHDBE

Ilempio oOCBOCHHMSA IHCUMIUIAHE! sABNSeTCS GOPMHpPOBaHEE CHENYIOLGHX KoMileTeHlnd na
YPOBHAX:
HpohecconadbabIX

TICK-1 (12.03.03) - Cnocoben x ananu3y nocraineHHo#H 3amauu | [Toporossii ypoBeHs
peenenoBanuit 8 obnacti GOTOHMKA U OTITOMHGOPMATHKY.

TICK-1 (12.03.05) — Criocoben K aHanmuMszy 3aiaum o
TIPOEKTHPOBAHMIC TUIOBHIX CHCTEM, HPHOOpPOB, V3108 H Jeranel
Aa3epHON TeXHWKH, Na3epHBIX OHTHKO-3IEKTPOHHBIX TPHOOPOB H
CHCTEM.

YHHBCpCﬂHhHIﬂX

YK-8 (12.03.05) — Crocoben co3papaTh M TOJUEpxHBath | [Toporossiil ypoerens
0ezonacHBIE YCHOBMS KHBHEACHTENLHOCTH, B TOM HMCAE HpH
BOZHHKHOBEHUH UpPE3BBMAftHBIX CUTYaIMIHA.

DOPMHPOBAKHIO YKa3aHHOH KOMIIETEHITUYN CHAYKHT TOCTUIKEHHE CIEAYIOIIHX Pe3yiILTaTOR
oOpazoBaHus:
SHAHKA:
HA YpOBHE NpedcmasieHui:
— obnacrtedt crienuansHoro tpumenenus nasepos (I1ICK-1);
~ CIPYKTYPHI ¥ 0cOOEHHOCTEH KOMIIOHOBKM JA3epHBIX KOMITHEKCOB CHESIHANLHOIO HasnadeHus
(TICK-1);
— ¢u3nuecKuxX OpUHIHMNOB (OYHKUHOHMPOBAHUS W  OCOOEHHOCTEH KOHCTPYKIUM Ja3epHLIX
rampHOMepor (Y-8, HICK-1);
—~ (PUBHMECKNX NPHHLHIOB (PYHKUMOHUPOBAHNA B ocobeHoCTedl KOHCTPYKIMH Ja3epHBIX CUCTEM
JUCTaHIMOHHOTO 3oHAupoBanus { Y K-8, TICK-1);
— (U3WIECKUX IPHEIMNOB (YHKIHOHREPOBAHAL B 0cO0eHHOCTEH KOBCTPYKIMH JIa3ePHBIX CUCTEM
cuitoporo HasnaucHusn (YK-8, IICK-1).
HA YPOBHE BOCHPOU3GEOEHUA:
— METOIUKH OIICHKH MapaMeTPoB azepHurx pansaomMepos (IICK-1, YK-8);
— MECTONHKH OLESHKHM [apaMeETpOB Ja3epHBIX CHCTEM AHCTaHUBOHHOrC 3oHAupoBanus (11CK-1,
YK-8);
HQ YPOSHE ROHUMANUA:
— OCHOBR pacyeTa NapaMeTpPOBR K IPOEKTHPOBAHHA CUIOBOTG Ja3epHOro Kommulekca {(YK-8§,
[CK-1);
— OCHOB ITPOCKTUPOBAHMS JIa3epHLIX KOMILIEKCOB crermansaoro HasHadenus (YK-8, TICK-1).
YMeHuR:
meopemultecfcue:
~ BLINOJIHNTHL CPABHUTEIBHbIN aHAMH3 [PHMEHEHHA PA3IMYHBIX Na3epoBR IS CHIOBOTO
Bozae#creug (IICK-1);
ApaKmudecrKie.
— [POBOJUTE OHEHKY OCHOBHSIX I1apaMeTPOB JazepHex naasHoMepoB (TICK-1);
— TPOBOIMHTE OLEHKY OCHOBHBIX IIapaMeTPOB Ja3epHBIX CHCTEM AUCTAHIMOHHOrO 30HHUPOBAHHS
(T1ICK-1);
HABBIKHI
— NPOCKTHPOBAHMS OCHOBHBIX Y3JIOB NasepHsIX pansHoMepos (TICK-1);

— TIOIB30BAHMS THUOBBIMH NPOTPAMMHBIMH TPOOYKTAMH INA pellieBHA NPOCKTHBIX ¥ HAYJIHLIX
sagaq (FICK-1).



2. MECTO JMCHHAIITMHLE B CTPYKTYPE GOIi BO

Jucnunnouea JiasepHbie eHcTeMbl CHENHANBHOrO HASHAYCHHS ARISCTCH MHCUUTUIMHON
BapHaTHBHON wacTy IMKIa baoka | mporpamMbl U BXOJHT B 4UCHO RACHUNIHH N0 BhIOOpY
€Ty/IeHTa.

Conepsasiye AWCIHHATUIMHED ABASETCS JOTHYCCKUM HPONOTKCHHEM COJCPHKAHUS AHCIUIUINH:
OcHoBbE KBaHTOROH 3exrponuxu, Oenossr JasepHoil rexnuxn, Ouruka nazepon, OcHOBbI
KOHCTPYHPOBAHHSA ONTHKO-NICKTPOHEBIX W Ja3ePHbIX HpHOODPOB U CIYXHT AL O3HAKOMICHHI
caymatened ¢ PHIMYECKUMHA NPHHNOHIAMH (YHKIMOHUPOBAHIS, KOHKPETHBIMH KOHCTPYKIWSIMH H
0CcOOSHHOCTIME NPUMEHECHIN JIa3ePHON TeXHUKH JUlsit PERICHUS PIa CHSHHANBHBIX 35/{au.

JIACIMITITEHE ABAKETCS OCHORO# N8 OcBoenus cnenyviomux gucimrngd: HUP, Boinoanenue
BBITYcKHON KBaAMpHxanaouroi padoTeL

Ilpensapurenbabie XOMIETeHINR, cHOpMUpPOBAHELEE ¥ o0yuaromerocs: A0 Ha¥aia H3y4YeHHd
IMCIETIAAHBL

YK-1 (12.03.03, 12.03.05) — CnocoleH oCYIHECTBIATH MONCK, KPHTHUYESCKUI aHANM3 H CHHTE3
HH(pOopMaNHU, IPEMEHATh CHCTeMHBIA IOMXOM I PEHICHUS MOCTABICHABIX 3a]aT;

OIIK-4 (12.03.03, 12.03.05) — CrocobeH HCnoNbI0BaTH COBpeMeHHble Hi(OpMalliOHHEIE
TEXHOJIOIHY M NporpaMMHoe olecriedeHre P PelleHns 3aa% TpodecCHOHATHHOR eI TEbHOCTH,
cobmopaas Tpebosanus MHHOPMANKOHHON HE30ACHOCTH.



3. CTPYKTYPA U COJEPKAHUE THCIMIIIMHBI

(¢ pacapegenennem obimere Glokera BpeMenn B Yacax)
Obmas TpYACEMKOCTE JHCHHIUTHHD COCTaBIBIeET 3 3aueTubic enuuuLbL, 108 vacos.
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UPAKTHYCCKHE NPUHAOKEHHS JIA3CPHON  TeXHHKH
CRENMANLHOTO HAZHAYUCHHH,
1.1. Knaccrdmxkanus H  0030p  COBPEMEHHBIX
ONTOBHEKTPOHHERIX H TFAZCPHBIX cpeacTs
CHELMANLEOro BasHaueHHs,
1.2, Creumanenoe TIPHMEHEHME JA3EpOB: NasepHsie
CHCTEMEl HaBeReHHs W IeNeyKaianmd, MOIIHEIE
NasepHBe CHETEMbl ARA CHIOBOTO BO3LelicTBHY Ha
OOBEKT, CHCTEML! AHCTAHEHOHHOIC 30HAMPOBaHKA
HT.J.
1.3. TpeGosauus 1 OCOBEHHOCTH  KOHCTPYKIHH
BA3EPHLIX CHCTEM CHELHANLHOrO Ha3HaugeHid.
OcCHOBHEIE THMb! [43epOB, NPUMEHSEMBIX JUid
penIeHuA CeRHATLHBX 3aka4.
2 Paszpen 2. .HAasepurie woMmmhewxcm ana|34|18110| § - 16 § 258%{ 25% ] 35%

CHIIGBOTO BO3AeHCTBHA Ha OOLEKTEL.

2.1, OcCHOBHEIC 2a/(a1W H HANPABIEHHUA MCTIONBIOBAMI
CHEOBBIX  JIA3CPHBIX  KOMIUIGKCOB.  AHANH3
CLEHAPHES HPHMCHEHIA CUNOBLIX IIA3Ep0B.

2.2. OcHOEHBIC TMIBI f23¢pOE  fHN%  CHIOBOIO
BOBARHCTEHS HA OOBEKTH ~ xpMuueckue (HF/DF,
KUCTIOpGAHO-HORHEE), CO,-aKTpOPaspEAHLIE,
TBEpHOTENbHEEe M CO,TazoAuBAMHIYEcKIE.
CpaBHATenbHEIB  AHANH3Z  PAINWYHEIX  THIOB
AA3EPOB B FABHCHMOCTH  OT  CHEHapHeR
HCITOTB30BAHHS,

2.3, CTpyKTypa CHIOBEIX J83€pPHEX  KOMIUIEKCOBR
HA3EMHOIO,  BOBMYHIHOTO H  KOCMMYECKOTO
Oazupopamis. OcobeHHOCTH  KOHNCTPYRKIHE H
OCHOBHBIS TIApaMeTpsl,

2.4. PacmipocTpadeHue MOUIHOTO JA3EPHOr0 WAMyIeHIs
B TypOyNeHTHO# armochepe.

2.5. Qcroep! pacyeTa NapaMeTHOR H [POCKTHPORABNA
CHJIOROTO JIA3EPHOIO KOMITIEKCA.




3 Pasnen 3. Tipumeneune jrazepos a{28112|41{ 8 16 § 25%§ 25% | 30%
RaTBeHOMEPAK, creTeMax HaBedeHHs u
HeleyKasaHu.
3.1. OcBoBHBIE — THIBl  Ja3epHBIX  JABBHOMEPOS.
KohcTpyriug asepHoro JansHOMEpa H PACUeT 8ro
XapaKTepHCTHE.
3.2. Haszeprple CHCTEeMbl HRBENCHUS K HeNEyKaiaHH:.
Iipususn seHcTang, 0coGeHHOCTH KOHCTPYKIHE W
NPUMEHEHHRA.
3.3. OUTOSHEKTPORHLIE  CHCTEM: HaOmomeHus K
HCIIO/b30BAHNE JHA3EPOB B HX COCTABE.
4 Paznen 4. Jlasepunie cucremnr ans|38)3i81 81 10 20 1 25% 3 25% | 25%
00HRPYIKEHNR ONaCHLIX BEHIECTB.
4.1, Jlasepunie CHCTEMB JUCTARIHEOHHOI0
soHaupoBanys.  OCHORHsIE  TIIGI  MWHAPOB:
A9PO30NEHEIH, AnG(EepeHIHANLHOIO TOTIOHICHHA
H paccesvus, pamMasoBokni, dmyopeclientdsil o
T.A. PuIHUECKAS TIPURITNRLL X paborsl.
4.2. OcHOBEl NpOEKTHPOBAHWS  JIA3EPHHX  CHCTEM
HHCTaHIMOHHOTO  3ounupoBannd.  OcobennocTn]
KOHCTPYKIMH U COCTAB.
4.3, OOTo3mexipoHHBEIE M jJA3€pHBIE  CUCTEMBl B
TEXHHISCKHX CpeAcTBax KOHTAKTHOTO
obHapy®eHUL OMACHLIX BEUIECTR.
4.4. Henonpsorannue HOTTIOMATENRHOR HHMpakpacHoi
CHeKTPOCKONME A1 oOHapyKeHHst  ONaCHBIX
BeHIECTB, [ipHMepsl peanuai u.
4.5. PaMaHOBCKHE  JeTEKTOPhI  BIPEBYATHIX  Hf
HAPKOTHYECKHX BeOIECTR.
4.6. Jlaseprast 3MUCCHORNA% CIIEKTPOCKGHHA OACHBIX
BEIBECTH.
BCEFO IO JHCHUILANHE 108]52{26] 26 56 1100%¢ 100%]100%
3.2. AyAHTOPHbIH BPAKTHKYM
Ne Homep 1 Hanmenozanue pasjena T ) Obnen,
eMa NPAKTHYECKOro 3aHITHS
/i AHCHHIIHHBL ayil. 4acos
; Pazpen 2. Jlazepuuie kommsexcsl s § JlasepHble KOMMNEKCH A CHAOBOTO BO3ACNCTRHA HA 9
) CHAOBOIQ BO3OEHCTBHS Ba OOLEKTHI OOBEKTHI
2 Paznen 2. Nlasepusre xommnexcet pus | CpasHATEAbHBIH 2HAIIN3 TPOXOXASHAA MOTEHOTO 6
' CHIOBOIO BO3AEHCTBAS HA OFHEKTHE FA3EPHOTO M3IYIeHNs B TYpOyRenTHOM atMocdepe,
Paspaen 3. Ilpumesenne nasepon B
3 [iprMeHenue nazepoB B falbHOMEPAX, CHCTEMaX 5
. BANBLHOMEDEX, CHCTEMAX HABSHCHMA U
HaBEAEHHH N {leneyKa3aHui
HeZeyKazaHus
Paznen 3. IlpnMereHue nasepos B
4. AaNRHOMEPAX, CHCTEMAX HABeACHUA M | DHEPreTHYECKHI pacuer HazepHOro JalkHOMEPa 3
LefeyKa3a g
Paznmen 3. HipuMeHenke fa3zepos s
5. BalbBOMEpax, CHCTEMAX Haneaenms H | Pacuer Temwiosusopa 3
lelieyKazanns
Pasnen 4. Jlasepurie CHCTEMB! J5
6. Jla3epybie cHCTEME! A OOHAPYHEHHS OHacHbiX BEISCTR 2
obUAPYAEHNA ONACHBIX BEIISCTR
7. Pasnen 4. Jlasepiie cucteMst Ay OHepreTHaeckuil pacier NFAAPHOH CUCTEM B 4
ODHapYKEHI OIIACHLIY BEHIECTR
8 Pazpen 4. Jlaseprsie cHCTEMS! AT KouraxTHele chcTemMut ATt OGHADPYKEHHE OBACHRX 5
) O0HApYKEHI ONACHEIX BEIHECTR BEIGECTB
g, Pasjest 4. Jlasepaeie cueTensl i OneHka NapaMeTpPoB CIIEKTPAsILHOTO Hprbopa 2
OORAPYMXEHHS ONACHLIX REIUECTR
Hroro. 26




3.3. Camocrosrensias pabora crysenra (CPC)

Bpems
Hosmep i nanmenosanue COREPHAHUE (ac)
Paznens AHCHURANHEI YYEBHOTIO 3A HAHUS
CPC
Pazzen 1. Pemaembie 3anaun g
TPaKTHYECKHE Dprioxends | M3yuenue mpemycMoTpesmbix BEporpaMMoR RAMAAKTHIECKAX CUHMMIE 4
Na3epHOH TCXHHKH | 110 KOHCTIEKTaM NeXHIH 4 peKoMenIyeMolt JHTEpaTYpe
CHEUHATBEOTC BASHAYSHR,
Hsyqenne npemyemorpennex HPOTPaMMOR THIAKTHYSCKHX oMM g
110 KOHCHEKTaM JISKITHH H pekoM eMOW JITeparype
Paszien 2. Jaseprste HOEFGTOBX&ZOKJT&HI?j K cimx«ma?)};ﬂy — 4
KOMINGKCE! [ng  cytoBoro
BOBAEHCTRISA Ha OOLEXTDI Hoarotoska x seinoNEEHIIO ¥ 3awmre PELEHNA HHAMBRAYAILHCTO
3a/1aERs «CpaBAUTENSHBIN anamis TPOXOXAEHHA MOIZHOTO NIA3EPHOTO 4
HIIYHCHIA B TYpOYMEHTHO arMocdepey
Hsydenue npeaycmoTpesHIx NPOrpaMMol JHAAKTHHECKHX SAHHMI 4
110 KOHCOEKTaM NeKIWil # peroMeHRyeMol THTEPATYDE
Pasfien 3. Iipumenesve masepos | INorotoska NORAZNOB It CeMuBapy 4
B RambHoMepaXx,  cucteMax | [loproronka x BRIMOAHEHIIO U 3aHITe PeRICHUR MHAMBHIYASLHOTO 4
HaBCJICHHS H 1ie/ICYKAZAHS. 3azaBug «HEpreTHYECKUi pacaer JE3EPHOr0 A3bHOMEpAY
Hearotorka x srimonsenmio u sammre PEICHUA WHARBHAYAALHOO 4
3azanms «Pacier TemoBusopan
Usyyenne npenycmorpentnix IPOTPAMMOH NUAAKTHIECKHAY EZHHHIT 4
IO KOHCHCKTAM JICKIMH # pexoMenTyemoll Tureparype
Pazpen 4. Jlasepmnie cucremsr | IToarorosxa i BRIIGTHCHWIO M 3aIMTE peImeHHs HHEIHBHATYATEHOTO 3
Ans  ofHapyXeHHs onacHux | 3a7aHms «uepreTHyeckiti pacuer IBJIZPHOKE CHETEMBDY
BEINECTs, Ifoaretosxa K BLmoONHERIO U 3aunFTe PEWEEN HHAHBUEYAILHOTO -
3afaHns «OLieHKka mapaMeTpoB CIEXTPAIILHOTO npHOOpay °
IToarororxa Aoxnafos x CEMHHAPY 8
BCETO: 56

CHI/ICKH, Comepxanue TIEPCYCHE HHIAHBHIOYANBHBIX 3aliaHnit ¢ YEKazannem

nepewucnensl s Hpunoxesnnu 4. Criucox 1em ROKIIAI0B nepeducaessl 8 pmioxenun 4.

HX TEMAaTHKH,




4, OPMbI KOHTPOH OCBOEBMA THCHMIVIMHB]

I'PAGHIK KOHTPOJIALHBIX MEPOLIPUATHN

CEMECTP HEJEJI CEMECTPA
112341571 6] 7 8 9 10 ] 11 | 12 i3
8 13} i 2| n W2 | O | & Uiuddsan,

Yenopusie 0b03HAMCHMS:
~— W3] — sulfonHerue U 3atiuta OHOr0 ¥HAUBUAYATILHOTO 3a/1aHIs;
—  H32 — BBINONHEHUE U 3AHIMTA JBYX HHINBHAYANLHLIX 33aHuN;
~  J1 — noxnay Ha ceMuHape.

Texynias arrecrtapusi CTYJCHTOB HPOW3BOAMTCA B AMCKPETHHIE BPEMEHHBIC HHTSPBANBI
HperogapaTelcM, BCAYIIUM IPAaKTHUCCKHE 3aHATHS 0 AUCHUILIHHE B CIeAYIoIuX dopMax:
s 3AUTHTE HHMBHIYATAHBIX 3aaHHil;
¢ OTIENBHO OIIEHHBAIOTCA JIHYHOCTHEIE KauecTsa CTYHEHT2 {aKxypaTHOCTE,
UCTIONMHATENBEOCTS, HHUIIMATUBHOCTE) — CBOCRpPEMEHHOE SBLINONHEHUE HHAMBUIYATHHEIX
3aaHHY U JOKTIatOR.

Pybemnas aTrecranus CTYACHTOB TNPOM3BOAMTCS IO MTOTAM NOJOBUHBI CEMECTpa B
CHERYIOIUX dopMax:
o BRIMOJIEEHUE H 3AIIHTA IBYX WHIHBHAYATBHEIX 3a1aHUH,

IIpoMexyToUnBIH KOHTPONDL 10 PEIVABTATAM CEMECTPa IO AUCHKNINHE TIPOXOAUT B QopMe
nahdepeHIMpPOBaHHOTO 3aueTa {BKMOYAeT B ce0d OTBETHI Ha TEOPETHYECKUE BONPOCHI), KOTOpPBIH
obopmnsgerca Ha 13-t menene cemecTpa. 3adYeT BHICTABAACTCS TPH  YCIROBHM  BBHHIONHEHHA
MPERyCMOTPEHLIX padouell HporpaMMOR KOHTPOIBHBIX MEPOIPHATHH:

s YCHEINHOC BLUIONHECHHE HHAUBHAYANSHBIX 3afdaHuii ¥ NpeAcTaBACHHE OTUCTHBIX

MaTEPHAIOR;
e 3AIUTA BCEX WHJMBUIYANLHEIX 3a/IAHWIH;
e YCIICIOHBIN HOKNAJA Ha CCMHUHApPCKOM 3aHATHH.

QOH/IBI OLEHOUYHRIX CPEJCTB, BKIOYAIOIIME THIIOBBIC 3aIaHMd, TeCThl H METOHBl KOHTPONS,
TIO3BOJLIOIEME OLICHUTS Pe3yAbTATHl 00pa3soBaHus MO JaHHOHK AWUCIHIUIMHE, BKOUEHH B cocTar Y MK
JHCHHITUHL] M Hepeuncliernsl B IIpunosenn 5.




5. YHEBHO-METOINYECKOE H HHOOPMAIINOHHOE OBECHEYEHHE
BAUCHHUITIHbE

5.1 OcBOBHag AuTepaTypa:

1. Mamskos, Baxkrop Muxalinospu. [Nasomrasg JuHaMuka padodere KaHala CBEpX3BYKOBEIX
razoseix nasepos [Texcr] : yuebuoe nocodue [xns syzos] / B. M. Mansxos, WM. A. Kucenég, A. L.
Opnor ; BI'TY "BOEHMEX" um. Jf. @. Yerunosa. - CII6. : [6. u.], 2010. - 1492 ¢. : rpad., cxems,
Tabn., ¢oro. - brOIHOTp. B KoHiE pasid. - bubmiorp. B HoAcTpoy. MpuM. - YcioB, obo3Hayu.: ¢. 3-4. -
ISBN 978-5-85546-519-8.

2. MansxoB, Bakrop Muxaiinosuy. OCHOBBI IPOSKTHPOBAHHA IPOTOUHBIX IA30BBIX Ha3EpoB
[Texer] : mocobue X mpakTHYeCKEAM 3aHATHAM [ ByzoB] / B. M. Manexos, M. A. Kacenés, A. E.
Opsos ; BI'TY "BOEHMEX" uwm. JI. @. Yermmosa. - CI16. : {6. u.], 2012. - 66 c. : rpad., cxeMel, Tabxn.
- Bubmuorp.: ¢. 65. - Yo ofoznay, 1 coxpam.: ¢. 3-4. - Korpos. Bornpockr: B xonne saastuil. - ISBN
978-5-85546-698-0.

3. Jlazepsl: mpuMeHerds W npunoxenus [lexer] : yuebmoe mocobme mms Bysos / A. C.
bopeiiino {i ap.] ; pen. A. C. bopettmo ; , BI'TY "BOEHMEX" am. JI ®. Yerunona. - CI16. : Jlasus,
2016. - 519 c. : 4 BKL 2., cXeMbl, Tabn., dor. - (YueOHHKY Anst By3oB. CHelldanbHas muTepaTypa). -
Amtopst ykas. na c. 519. - bubngorp. B xonte rnag. - KORTp. BOIPOCE: B KOBIE riaB. - lipun.: ¢. 490~
510. - ISBN 978-6-8114-2234-0.

4. bope#iiro, Bragwmup AHaronseBu4. IJJEKTPOHHBIE KOMIOHEHTH! Ja3epHOH TeXHUKH
[Texcr] : yuebuoe nocobue [z Byzor] / B. A. Bope#tmo, JI. b, Kounn ; bI'TY "BOEHMEX" um. [l
®. Yerunora. - CII6. : [6. n.], 2015, - 213 ¢. : cxemsl, 1abn., doto, rpad. - bubmaorp.: ¢. 205. -
KouHTp. 3aganus: B KoHUe rias. - Hpun.: ¢, 206-2111. - ISBN 978-5-85546-872-4,

5. Boennsie npuMencHus naszepos [ Fexer] @ yueGroe mocobue [na Byzos] / B. A, bopefimo
fu ap.}; pen. A. C. Bopetto ; BI'TY "BOEHMEX" um. . . Yergnosa. - CII6. : [6. u.], 2015, - 102
c. : rpad., cxemsr, 1abn., doro. - bubmuorp.: ¢. 100-101. - Boupocsl: B KOHIE pa3j. - 3aaui: B KOHLE
paza. - Beroysr: B korue pasy. - ISBN 978-5-85546-906-6

5.2  JomonHuTEnbHAs AMTEpATYpa:

1. JloGaués, Buranu#t DBnaguMuporuy. JlasepHpie cHCTeMBl CHEHHAIBLHOTO HasHAYCHUA
[DaexTporHBi pecype] @ B 2 4. / B, B. Jlo6aués, C. YO. Crpaxor ; BI'TY "BOEHMEX" um. [I. ®.
YcruHORa. - 30eXTpoH. TekeToRE AaH. - CII0. 1 [6. u.], 2007. Y. 1 : buoMmerprdeckue TEXHONOTHH B
3agaue HaeHTHQHKanuu JrgrocTH. ~ 2007, - 1 o1, xeceTk. axuck © HB. : ofp., cxemel, Tabdn., doro. -
bubnuorp.: ¢. 28.

2. Jlobauép, Buramilt Bragusmuposud. JlazepHsle CHCTEMBl CHEHHARBHOTO HazHAUEHHUS
{Dnextponueiii pecype} : 8 2 4. / B. B. Jlobaués, C. 10. Crpaxos ; BI'TY "BOEHMEX" nMm. 1. @,
Yerurora. - DnexTpon. Texcropble nan. - CII6. @ [6. n.], 2007. Y. 2 : JIanapHile KOMIUIEKCHE JUid
JUCTAHIMOHHOTO 30HAMpoRanua arMochepst. - 2007, - 1 i, wecTk. guck : ng. : o6p., cxemui, Ta0I.,
thoro. - bubmuorp.: c. 20.

3. Opyxwme u Texuonorun Poccum [Texer] = Russia's Arms and Technologies: The XXI
Century Encyclopedia : sumuxnonenus. XXI ek / pea. C. b. Uranos. - M. : Opyxue ot TeXd010TUH,
2000 - 2007. - ISBN 5-93799-010-2. T. X1 : boeopunackl u cpencrea mopaxkenus = Ordnance and
Munitions : V. XII / pen. cos. A. Mockosekuii [u np.]. - 2006. - 847 c. : moptp., puc., Tabn., doTo. -
Wizpatenu : Ha oGopoTe THT. . - TeKeT napanil. Ha aHr. 53. - YKazaTens : . §32-847.

4. Jlazaper, Jleonux [lamoBud. ONTHKO-3NMEKTpOHHBIE HPHOOPHI HABEACHUS JIETATEABHbLIX
annaparop [Tekcer] : vuebuux ans prysos / JI Il Jlasapes. - Hzn. 4-e, nepepab. B non. - M. ¢
Manmuocrpoenge, 1984. - 480 c. 1 un., rpad. - bubnmorp.: c. 500. - Hpunoxenue: c. 478-499. -
{Ipenmmernsiit ykas.: c. 501-505.
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5. Opaos, Banmd Anekcanzapopud. Ilpubopst HadmomeH#d HOUBID M NpPH OTpaHHYCHHOHR
BunpMocTH {Texer] : Monorpadus / B. A. Opnos, B. W [letpos ; pex. KO. W IInanxun, - M.,
Boerusgar, 1989. - 254 c. : rpad., puc., tabn., doro. - bubnuorp.: c¢. 249-252. - ISBN 5-203-00278-9.

6. Msammukos, ko Mouceesuy. Onuko-ssexTpounse npubopsl Kiis  opHeHTaidy §
HABHTauuK KocMuuecknx amnaparos [Teker] / A, M. Measmuxos. - M. . Mamnnocrpoesne, 1971, -
199 c. : un., rpag., cxemut, Taba. - bubmorp.: ¢. 195-197.

7. ba#Gopoaun, IOpuit Bacunpesnu. OcHOBE nasephol texHumxku [Texcer] : Yuebrux ms
B¥Y3oz / 0. B. baitboponun. - 2-e u3i., nepepad. u gom. - Kues : Boana mx., 1988. - 383 c. : rpad.,
puc., Tadmn. - bubmorp.: ¢. 378 - 379. - OcroBH. obo3Haq. : ¢. 5 - 6. - [Ipunoxense : ¢. 374 - 375. -
Hpeamernwii ykas. : ¢. 376 - 377. - ISBN 5-11-000011-5

8. Kapacuk, Banepuit E¢umosuu. Jloxannonnsie nasepuric cucteMbr suneaus [Texer] / B. E.
Kapacux, B. M. Opnog. - M. : MI'TY nm. baymara, 2013. - 479 c. : rpad., tabn. - Bubnnorp.: ¢. 472-
476. - Coxparn.: ¢. 7-8. - Ilpun.: c. 445-471. - JISBN 678-5-7038-3667-5.

5.3. Hepeuens pecypcos wHOOPMANHMONHO-TEISKOMMYHUKAUOHNOH cetd "HnTepHer”,
HEOOXOMMMEIX TS OCBOCHMS MUCIUIIINAE], 3HEKTPOHHbC OUOIHOTEHHEIC CHCTEMBI:

1. hito://e.Janbook.com/ OBC u3parensersa «Jlatsy.
https://www.biblio-online.n/2BC 1Opaiit
http:/Aibrary.voenmeh./ - caiir Gubaaotexn BETY uMm. J.O. Yerunona «Boenmex»
hitp://www.laserportal.ry/ - BayTHO-00pazoRaTeNEHEIN npoekT "Jlaszepusii mopran”
http./fwww.boeing.com/ Komnanus «bonary.
http://www.northropgrumman.cony Komiranug «Hoprpon 'pymmans».
http://www. trw.comy/ Komrranua «TRWy.

ISR ol o

5.4. Hporpammnoe obeciieuerne.

B pacmopsxeHue CTYACHTOBR INPEJOCTABIACTCE MMEMOHIcecs B naboparopusx kadenps
CHENHMAanBHOE IIporpaMMHoe obecneveHre no obpaboTxe AaHBRIX NMpHOOpOB, cienmanssoe [10 s
pacueroB 1 Moaenuposanus: MATLAB, Mathcad, DBP&LBP, a takke maxers {10 ofmero
HazHaueHMA: HakeT opHucHBIX ipmioxennid Microsoft Otfice, Google Chrome, PDIF Adobe Reader.

5.5. NndopmansoHabie TeXHOTOTHH, HCIONB3YEMbIE IPH OCYINECTBICHHH 00paz0BaTeNbHOID
npounecca:

—  MPHMEHEHHE CPENCTB MYJILTUMEHA B O0Paz0BATENBEHOM HPOIECCE;

— NpPOBE/IEHME [PAKTHYSCKUX  3aHATHH B KOMOBIOTEDHOM  KJIacce, BKJIOUWCHHOM B
#HGOPMALIHOHHYIO KOMIIBIOTEPHYIO CETh Kadeapsi;

—  BO3MOXHOCTH KOHCYNSTHpOBaHUA OOYYARONMKCH IIPEHOJABATENSMY TOCPEACTBOM CETR
Hurepner;

—  MOCTYINHOCTH Y4eOHBIX MATEPHANOB uepes cerh VurepHeT maa moloro yuacTHHKA yuebHOoro
Ipornecca.

H



6. MATEPHAJBHO-TEXHRUYECKOE OBECHEYEHHWE JUCHWITIIIWHBE

1. JlexumoHHbIC 3aHATHS:
1) KOMINEeKT 3MeXTPOHHBIX Hpe3eHTanuii/cnainos,
2) aynuTopHs, OCHAINCHHAS TIPEe3CHTALMOHHOE TeXHBKOH (HIpoexTop, 3KpaH,
KOMITBIOTED).

2. ITpaxTmyeckue 3aHATHA
1) aymmTopHs, OCHAIICHHA® [IPE3CHTAUMOHHOHE TexHMKOH (IpoexTop, 3KpaH,
KOMITLIOTED);
2) KOMIIBIOTEPHEIR KIacc;

3) nakerwst 1O ofmero HaznavyeHus: naxer oduMcHsIX Opuioxenyd Microsoft
Office, Google Chrome, PDF Adobe Reader

4) crnenmamasuposannoe 110: MATLAB, Mathcad, DBP&LBP

3. Tlpouee
1) padodee MecTO ImpenojaBarelis, OCHANICHHOE KOMIBIOTEPOM C HOCTYIIOM B
HHrepHer,
2) paboune MecTa CTYJICHTOB, OCHALICHHBIE KOMIBIOTCpAMH C HOCTYHOM B
Huteprer, npefHazHAYCHHBIE 15 paboThl B 230€KTPpOoHHOH oOpazopaTensHoH
cpene.

12



Hpanowenne 1
i pabovell ApOTpaMMe KHCHHNIBHL]
«Jlazepunie cAeTeMbI CICHHAALEOTO HATHANICHAAY

ARgoranns padoyei nporpavmsbl

HucimminBEa  «JlasepHsle  cucTeMbl  CIEIMANBHOTO HA3HAYEHWS» SBJIAETCH  JIMCITHILEMHOMN
BapUATHBHOH 4acTH IHKNa broka 1 nporpaMMbl MOOTOTOBKH cryienToB o Hampassexusm 12.03.05
«Jlasepyas Texnuka ¥ nasepusie Texpogoruu» 1 12.03.03 «Doronnka ¥ onTouHpopMaTEKa» H BXOJUT B
U¥CHO JMCIMIFIMH 110 BBICOpY cCTyAeHTa. JHucnurumpa peamHsyeTted Ha  ¢akymerere  «M»
Vndopmanuonrele W yHpaBIDIOOME CcHeTeMbl DammlicKOro TOCYZapCTBEHHOTO  TEXHWYECKOTO
yHuBepcuTera uM. J{.0. Yernnosa kadenpoit «M1» Mazepuas Texmmka.

Hucipnumsa ganeneHa Ha QopMupoBasue npodeccHoHambHOM xomneremimn [ICK-1 .
yHUBepcanbro# xoMuerennpit YK-8 {a1a nanpasnenus 12.03.05) penrycxuuxa,

Coxnepxanue JUCLMINHHET OXBATHIBACT HIHPOKHN KPYr BOHPOCOB, CBI3AHHLX C TIPUHI{HBAMU
paboThl, OCHOBHBIMHM TEXHHYCCKHMH XapaKTePHCTHKAMH ¥ METOAAMH MPOEKTHPOBARHA JA3EPHBIX
CUCTEM CHENHATSHOTO HASHAYCHNS, B YACTHOCTH, JIMIKAPHLIX CHCTEM OUCTAHIIMOHHOTO MOHHTOPDHHEA
COCTOSHHA AaTMOC(EPEl W ONpeNeNCHHMA e¢ XHMHYECKOTO COCTaBa, JasepHulX CHCTEM Ui
MHCTAHIHOHHOH Mepefadd SHEPruy JIa3epHOIO H3NYHSHHS K OOREKTY, NasepHbIX CHCTeM HABECHHS,
neneyKa3aHus M HAaBHTAUH H APYIMX; B PAMKAX JHCHHIUIMHBI H3YUAIOTCH CYIIECTBYIOUIHE CHCTEMBI
TAKOTO THHA, IPUHIMIIE HX [IOCTPOCHHSA, CTPYKTYPa H METOAMKHU PacHeTa W NPOSKTHPOBAHUS TAKKX
CHCTEM.

IIpenopasasye JUCHMIIIMEBR! MPEAyCMaTpUBacT chenyiouwe (OpMBI OpranuzalMu  yueOHOTO
Opoilecca: JIEKIAOHHBIC 3aHATHSA, UPaKIWHECKHE 3ausTud, CaMoCToATeNbHad palora CIvaeHTa,
KOHCYNbTalMH.

IIporpamMmolt AUCHMINIAHE] [IPeLYCMOTPEHBL CIERYIOIIHE BUIBL KOHTPOLA:

Texymas aTrecTanmst CTYASHTOB NPOU3BORUTCA B JIHCKPETHBIE BPEMEHHbLIE HHTEPRAIIBI
NPEOAABATENEM, BEAYIIUM IPAKTHHECKNE SaHATHA N0 RUCHHMILTHHE B CREAYIOHUX dopmax:

o 3alUUTa BHAMBHIYAJIBHBIX 3aiaHuit;

o OTJASILHO ONEHHBAIOTCH INYHOCTHRIE KAYECTBA CTYACHTA {(AKKYPATHOCTD, HCTIONHUTEIBHOCTS,

HHUNHATUBHOCTD ) — CBOEBPEMEHHOE BRINOIHEHAC HHAMBH/YANLHEIX 3aTaHHH U TOKIEI0B.

PyOexpast arrecraliud CTYACHTOB IIPOM3BOJUTCH IO HTOraM TOJOBHHBI CEMECTpd B
crnenywomux Gopmax:

s BLHIONHEHHE U 3AlHUTa ABYX MEIMBHAYARBHBIX 3aaHuii.

IIpomexyTouHbBI KOHTPOAB IO PE3YILTATAM CEMECTpa 0 THCHHILINHE NPOXOIKT B BopMe
nadGepeHIMPOBAHHOIO  339€Ta, KoTopeld  odopmmsercs mHa 13- Hemene cemecTpa. 3auer
BBICTABIAETCS HPH YCHOBHH BBLHIONHEHHS NPeIycMOTPEHHBIX paboueif mporpammoll KOHTPOJIBHBIX
MEPONPUATHH:

© YCIEIIHOE BBIIONHEHUE MB{UBHAYAIBHBIX 3a4aHHH U HpeicTaBie e OTUEeTHRIX MaTEepHAaNos;

& 33INATA BCEX HHAMBUYATBHBIX 3aIaHuH;

e yCIEIIHBM HOKIIA) Ha CEMUHAPCKOM 3aHATHH.

Odmas TpyNoeMKOCTh OCBOCHHS JHCUMIIMHEI COCTABIAET 3 3aueTHnle enuunner, 108 wacos.
ITporpamMMol AUCIHIIBIHEl TIPEAYCMOTPEHE JISKIHOHHBIE (26 4acoB), pakTryeckue (26 JaCoB) 3aHITUS
H 56 gacos camocrostensuoif paboTsl eTyneHTa.
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Hpunoaxenne 2
x pabo4eil nporpaMme THCHIANHD
«JlazepHbie eNCTEME CHENHANLHOrO HAZHAYCHHA»

TEXHOJIO KW 1 @OPMbI TPETIOJABAHNA
Pexomenpanny 1o opraHu3auny H TEXHOA0T UHM 06y aesis NJist HpenoiaBaTes

[. ObpazoparesnHbie TEXHONOTHR

[fpenofaranue THCHMNIMHE! BEOETCA ¢ NPUMEHEHHEM CIENYIOWHK BHIOB O0DA3OBATENBHBIX
TCXHOJKOTHH:

HapopmannonHbie TEXHOJIOIHH: HCTIONB30BaHHE DIeKTPOHHEIX 00pa3oBaTeAbHbIX PECYPCOB
(MCHONBE30BAHME CPEACTB MYIbTHMEAMA B 0Opa3oBaTENbHOM Ipoliecce (TPE3EHTAIINN), SIeKTPONHBIE
Bepcuy y4eDHBIX ¥ IPaKTMIECKHX TIOocoOHi, PEKOMECHAOBAHHBIX ANS H3yYeHHA AUCLMUIDIAHBL) MPH
IIONI'OTOBKE K JICKUMAM, NPaKTHUYECKUM 3aHATHAM, WTOTOBOMY KOJIIOKBHYMY M RBEITONHEHHS
HHIMBAAYANBHEIX 3a3/laHuil; B3aMMOAEHCTBHE ¢ IperojasareieM BHE HACOB pACHUCaHHI 3aHSTHH
nocpencTBOM Internet.

Pabora B xomaHge — COBMECTHAS IESTCNBEOCTS CTYHEHTOB B IPYNIE HOJ, PYKOBOJICTBOM
nifepa, HaUpapleHHas Ha pelleHpe oOmeH 3a7av9d TYTEM TBOPYECKOTO CHOXCHHS PE3YILTATOB
HHANBHAYAIBHOH paGoThl YICHOB KOMAHB C AeNeHHeM NONHOMOYNI ¥ OTBETCTBCHHOCTH.

IIpobiaemnoe ofydyenmne: CTUMYINPOBAHUE CTYACHTOB K CAMOCTOSTENBRHOMY HPHOOPETEHUIO
3HaHAH, HeOOXOAMMEIX JUIA PEHICHHS KOHKPETHOU IpobieMsl.

Mexauenmunnunapaoe ofyuenre: MCIONB30BAHME 3HaHWIT M3 pasHeX obnacred, ux
I'pyNOAPOBKA M KOHLSHTPAIHA B KOHTEKCTE peiacMmoli 3aaqu.

I1. Buanl 1 conepaanne yaeGHBIX 3aHATHI

Paspxen 1. Pemaenble 324K H NPAKTHYCCKEE NPII0KSHIS IA3EPHOR TEXHHKH CHENHATLHOr0
HaZHAUYCHHSL.
Teoperudeckne 3auarus (exkun) - 4 Haca,

Jerwmus 1. Popma mpoBemeHEMs - H3YHEHHE TEOpPETUYECKUX BOTpPOCOR. [IpuBomATCH
KNaCCH(UKALAS 10 BLHIOJHACMBIM 33[a%aM COBPEMEHHBIX ONTORIEKTPOHHSIX H JIA3EPHBIX CPEHCTH
COCUMATRHONO HasHadeHus. Brinenserca rpynna npuOopoB, OeHCTREE KOTOPHIX OCHOBAHO Ha
YHUKANBHBIX  CBOMCTBAX  JIA3ePHOTO  M3AYYCHHS  —  KOTEPEHTHOCTH,  HAIPABICHHOCTH,
MOHOXpPOMATHYHOCTH, OIarofaps KOTOPBIM Ja3epHbie CHCTEMbI MOTYT pEIIATh UCABIH CHEKTp
cnenuatsHEX 3aga4. IIpuBoamTcs 0030p COBPEMEHHBIX JIA3CPHBIX CHCTEM, HCHONL3YEMBIX B
CPE/ICTBAX BOOPYXKEHUSA (TEXHUHECKOTO OCHANIEHH apMeliCKHX U CHCNHUANILHEIX O/IpasAeIeHHH )

Jlexumn 2. Popma npoBefeHUs — H3YHCHHE TCOPETHYECKHX BOHpOCOB. IIpuBojurcs o630p
CACTEM HABEACHMA H IEeNeyKasaHud, HCNONb3YEMBIX B CPENCTBAX BOOPYXEHHS, &4 TaKKe
NpobNeMATUKY MOITHBIX Na3epHBIX CHCTeM MJIi CHOBOTG BosnelicTeus Ha obbexTsl. [IpuBoauTcs
0030p cHCTEM AHCTAHIMOHHOIC 30HIMPOBABMA M KOHTAKTHEIX CHCTEM OOHADYXKESHHS ONACHBIX
BemecTs. DopMyIHpYIOTCs OCHOSHEIE TpefoBandd H 0CO0EHHOCTH KOHCTPYKIMH Na3epPHLIX CHCTEM
CHEIHATBHOTO HasHa4deHHs. llpHBonurcs 0630p OCHOBHBIX THIOB JA3CPOR, HNPHMEHICMBIX Uil
peltesns CHEeIManbHhIX 3a0a.

Ynpagxenne caMocTosiTenbuol padoroii erynenta — 1 gae.

Koacyneranun 1o copepkanuio pasiena — B Yachi [UIAHOBSIX SXEHEMENbLHBIX KOHCYHTANEN 1

1o Internet.

Pazpen 2. Jlazepubie KOMILIEKCBI I CHAOBOTO BO3AEHCTBHS Ha 00bCKTDL
Teoperudeckue 3aHaTRA (Mexunn) - 10 sacos.

Jlexmug 3. Gopma NpoBereHMS - M3YYCHME TCOPETHUECKHX BOmpocoB. Ipusojures ofsop
OCHOBHEIX 33734 W HANpaBIeHHH HCIONL30BAHHA CHIOBEIX JIA3CPHEIX KOMITICKCOB, aHATH3UPYIOTCH
CHEHApUM TIPUMECHEHHS CHIOBRIX jla3epoB. PaccMaTpHBaloTCs OCHOBHEBIE THITE] TA3EPOR JITA CHIIOBOTO
BO3JeficTBYs Ha oOnexTH — xumuyeckume (HF/DF, xucnoponso-#oausie), COp-axTpopaszpsinbe,
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tRepaoTensHbie ®# COr-razopuHaMpyueckye. [IpoROAUTCS cpaBRHUTENLHB aHaMU3 PASIUIHBEX THLIOB
JIa3€POB B 2aBHCHMOCTH 0T CHEHAPHEB UCIOAB3I0BaHML.

Jlexnusn 4. @opma IpOBEACHEHS ~ U3YUCHNE TEOPETHUECKUX BOTpocoB. HIpUROANTCS eTPYRTYpa
CHAOBBIX JA3EPHBIX KOMIUIEKCOB HA3EMHOIO, BO3AYIODHOTO M KOCMHYECKOTO OazdpoRaHHS, uX
OCODEHHOCTH KOHCTPYKIUMH ¥ OCHOBHBIE napaMeTphl. [lpuBomuTcs Kpatku# 0030p pealu3yeMblX
[IPOEKTOB {10 CO3HAHHMIO CHAOBBIX JA3epHbIX KOMINCKCOB. PaccMATPHBACTCS pacTIpoCTpaHeHHe
MOITHOTO NA3epHOTO U3Iy4YeHus B TypOynenTnod armocdepe. QopMympyioTcs OCHOBHBIE (HaKTOPHL,
BIHAIONIAE Ha pacupelelicHye IOTHOCTY MOIHOCTY H3AYIEHUS Ha IeIi.

Jexnug 5. QopMa npoBeAcHYS - M3yUeHUE TEOPETHYCCKUX BOMPOCoB. [PUROASTCA OCHOBHBIE
YPaBHEHMS pACHPOCTPAHCHKA Ia3epHOTO H3NydeHHd B TypOynenTHOW atMocdepe B yCIIOBHAX
HEeCTALMOAAPHOI'O TEILIOBOTO CAMOBO3CHCTBHS 1 METOSI UX PCLUCHHA.

Jexnns 6. QopMma TPOBEASHUS — HIYUEHHE TEOPETHHMECKHX BOTpocoe. Jlarorcs OCHOBEI
OLIEHOYHOTO pacteTa HapaMeTpOB B HPOSKTHPOBAHMs CHIOBOI0 NIa3ePHOI0 KOMIIIEKCA.

Jexnug 7. dopMa npopeAcHMS — H3YICHHE TEOPETHUECKUX ROMPOCOB. [pmsoautcs obzop
cIoco00B  OTPEZICTECHMST BRICOTHBIX Mpopunell TepMOAKHAMHYECKHX napaMeTpoB aTMoceps,
Koo DANHEHTOB MOJCKYISIPHOTO U A%030J5HOT0 OCHallicBHd, CTIPYKTYPHOH XapakTepHCTHKA
[IOKA3ATEs [IPEHOMICHNS.

HpaxkTuueckue 3aHaTHs - 8 92C0B.

3anarue 1. DopMa npoReHecHHA — ceMuHap. CTYACHTAMHA BHUTONHAOTCS JIOKIAbt 10 BOIPOCaM
CO3/12HKA, IPUMCHCHHA ¥ TIEPCHEKTHR JTA3¢PHRIX KOMILIEKCOB CHIIOBOTO BO3JEHCTRI Ha 00BeKTHI. (1o
MAaTEpHAIaM BBIITOJIHEHHBIX JIOKJIAR0B TPOBOIATCE 00CYKICHHE.

3ansrie 2. Gopma IpoBesieHns — IPAKTHYECKOS 3aHATHE, padoTa B KOMIBIOTEPHOM KJIACCE HO
U3y4eHUIO HHTepdelica 1 nopsaka paboTsl ¢ HPOrpaMMoll pacdera MPOXOIKACHHSE MOLIHONO JIa3ePHOTO
H3dyueHHd B atMochepe. [IpuBogutcs onucaHue mareMaruyeckoil mopenms u anroputMa paboTh
TpoTpaMMBl pacyeTa [IPOXOXICHHMA MOIWIHOTO Ja3epHOTO H3AyYeRus B TypOynedTHOM aTtmocgepe ¢
YUETOM TETLIOBOTO ¢aMOBO3CHCTRHA,

3auarue 3. Qopma BBUIIONHERMS ~ WHAHBYAyanbHas, padoTa B KOMIBIOTEPHOM Kiacce ¢
HCIIOAB30BAHKMEM IIpOrpaMMEl  pacdera IIPOXOMKNEHMS MOINHOIO JIA3epHOrO H3JIYYCHHS B
TypOyaeHTHOH aTMocthepe U DaKeTOR MPUKIaNHLX IporpamM. Padora B koMaujie: 1Ipe/(BapuTelbHOe
(OopMUPOBaHKUE HHMBHAYATBHEIX 3aaHMi ¢ YUETOM 3aJayuy TPOBEHCHUS CPaBHHTEILHOTO aHamuza
JUBsl PA3HSIX THIIOB fasepoB. lIpoBenerue pacueTa NPOXOXACHHE MOUIHONO Ma3epHOro M3AydeHus I
pasHBIX THIIOB Ja3epoB, Ha Pa3fMYHBIX Tpaccax, B pasfuuHbix aTMochepHbix ycnosusax. Pabora B
KOMaHAe: TPYHNNHEPOBKA DE3yIbTATOB, ITOIYHEHHEIX TIPM BBLINOIHECHWE WHAMRUAYANLHLIX 3aJaHUH W
IPOBEJICHAE CPABHUTEIRHOIO aHann3a.

Yupasienue caMOCTOATEILHOH paborToii cryenTa — 2 waca.

Koncynsranuu 1o coACpXaHHIO pasiella H BRIOONHCHHIO WHIMBHAYANAHBIX 3aZanimi,
OQIOPMIICHIIO PE3YyNBTATOR, NPOBEPKA OTUETOB O BLIIONHCHUH HHAWBHAYANLHEIX 3aAAHMH — B 4achl
NIMaHOBBIX eXKEHERENBEHBIX KOHCYNBTAlMH | 1o /nfernel.

Pasgesr 3. [ipuMeHcHHE 1a3¢POB B AANbHOMEDPAX, CHCTEMAX HABECHHN H NCICYKAZAHIIL,
TeopeTuYyeckue 3aANTHY (TeKIiN) - 4 gaca.

Jlexnusn 8. PopmMa NPOBEACHHUS - H3YICHUE TCOPETUYECKUX BONPOCcOB. [IpHRBOAITCS OCHOBHBIE
THUOBI a3epHBIX JalbBOMEpOB. PaccMatpmBaeTcs BIMSHHE arMocdiepHEIX riapaMerpoB Ha paboty
AanbHOMEpoB. [IpHROMITCS IpHHIAT ACHCTRAS HMITYJIECHOTO Ha3epHOTO AaNbHOMEPa, KOHCTPYKIIHS A
pacueT ¢ro xapaxrtepHcTuk. [IpHBOAsTcs npHEHMN AeHcTBHS (a30BOTO Ja3epHOro AAIBHOMEDA,
KOHCTPYKIMA W pacyeT ero xapakrepuctk. CpaBHHTCNBHBIA AHATHA3Z TOYHOCTH HMITYILCHOIO H
dhazoporo massHOMepoB. O0IacTH NPUMEHEHUS JIA3epHBIX AalbuoMepos. OCHOBLI MPOSKTUPOBAHUSA
Fa3ePHbIX ZaNEHOMEPOR. _

Jlexmnn 9. Qopma npoBEACHUS - M3YUCHHE TCOPCTHUECKMX BONPOCOB. PaccMaTpHBAIOTCH
FA3CPHBIC CHUCTEMBI HaBEACHUs U HeneykasaHus. Miayuaercs npuHpunm Aelcrems, ocobeHHOCTH
KOHCTPYKITHY M IpUMEHCHHE JIa3ZepHBIE CHCTEMBl HABENECHUN H YEHeyKasaHud. PaccMarpuBaioTcd
OTTO3NEKTPOHHEbIE CHCTEME] HaOMOACHNS ¥ UCIOIL30BAHHEE Ja3epos B UX COCTaBe.

15



Hpaxkrageckue 3adaTus - § yacos,

3ansatne 4. QopMa npoBeACHHES — ceMuHap. CTYACHTaMH BRITIONHSIOTCH JOKIAALI IO BOIIPOCAM
NpHMEHEHYS Na3epoB B JAJBHOMEpAX, CHCTEMAX HaBeleHHs B Ueneykasannia. [lo marepuanam
BBHIONHEHHBIX JA0OKNA0B IPOBOANTCH 0OCYKACHAE.

3anarue 5. DopMa MpoBEACHES — H3YUEHHE TEOPSTHMECKHX BOIPOCOB. M3maraeTcs nopsiox
JHEPreTUHECKOTO pacueTa IIPAEMHOr0 KaHanla Na3epHoro JaNbHOMEPA U PAcuera TEeIIOBM3MOHHON
CHCTEMBL.

3anaTHe 6. DopMa BLHIONHEHMS — HHIMBUAYaIbHad, paboTa B KOMILIOTEPHOM Kracce ¢
HCHONB30BAHAEM IPHKIAMHEIX NaKeTOR IporpaMM. [IpoBeneHHe 3HEPreTHYECKOro pacuera
IPUEMHOIO KaHalla Ia3epHOT0 AANBHOMEPa 110 HHAHBHAYANBHBIM HCXOMHLIM JaHHEM.

3angrae 7. Qopma BHUIONHEHWN — UHAKBHAyAILHAdA, paboTa B KOMIBIOTEPHOM Kiacce ¢
HCHOMB30BAHMEM TIPUKIAMHBIX MTAKETOR rporpaMsM. TIpoRefieHHe pacdera TeriOBH3HOHHON CHCTEMB]
110 WHARBAAYANBEHEIM HCXOAHBIM JAHHEIM.
Ynpasjgeune camocrosrensnoit paboroii erynenta — 2 waca.

KopcynpTanny Do  CcoOfepKaHMIO pasficlla M BRINOAHCGHMIO HWRAMBHIYANBHBIX 3ajaHui,
oopMIECHKIO PE3YNIBETATOR, TPOBEPKA OTHUCTOR O BRINOMHCHHM KHAMBHAYATLHEIX 3aJauHil — B HWachl
IITAHOBHIX €KEHEIENBHBIX KOHCYAsTANMHA U 10 Internet.

Paznen 4. Jiazepubie cucTeMbl s 00HAPYKEHHSA ONACHHIX BEHIECTB.
TeopeTHYecKHe 3aHATHA (JreKIHM) - 8 Yyacos.

Jexumna 10. ©opma npoBeacHus - U3yYEHHE TEOPETHHECKHMX BONpocoB. Ilpusoamtes 0bzop
OCHOBHBEIX THIIOB JIMJApPOB: ad3po30NbHLIH, AxddepeHnHalbHOro INOMIOUEHNH o PAacCesHHud,
paMaHOBCKHH, ¢uyopecneHTHslH. (Pu3pueckwe IPHHIHOS HX paboTh. M3ydalorcss OCHOBEI
HPOEKTHPOBAHHSA [a3ePHBIX CHCTEM AMCTAHIMOHHOTC 30HIMPOBAHMA, 0COOEHHOCTH KOHCTPYKIMH #
COCTaB.

Jexnua 11. Dopma IpoBeNeHHS - H3YHEHUE TEOPETHUYCCKHX BOIpocoB. Msywaiored
ONTOZNEKTPOHHBIC W Na3epHblE CUCTEMbl B TEXHUYECKHX CPEHCTBAX KOHTAKTHOTO OOHapyKSHUA
ONacHHIX  BCIMECTB. PaccMaTpupaeTcd  UCUONB30BAHUE  [orJIoIaTenbHOH — wHGpaxpacHOH
CHEKTPOCKONWH /g 00HAPYXKeHRS OACHBIX BeliecTB. IIpuBonaTea TpuMeph pealn3aliiy.

Jlexnun 12, Gopma mnpoBemeHus - H3yHEeHHE TEOPETHUCCKMX Bompocop. Misyuwarores
PaMaHOBCKHE JETEKTOpPSHl BAPLIBUATLIX M HAPKOTKHYECKUX BellecTB. [IpHMBORATCS HpPUMEDS!
peanuzanu#. Msydaercss jrasepHas SMECCHOHHAA CIEKTPOCKONMSA ONACHBIX Beulects: (QHIUUECKUE
HPHHITEIE PaboTh], OCHOBHAIE TPEOOBAHMUS H XapaKTCPHCTHKH.

Jlexuma 13. ®opMma IpoBEACHWS — M3YUCHME TEOPETHUCCKHX BOIpocor. Msyuemme Dypbe-
CIIEKTPOMETpa, IPUHLIUIIOB paboThl, yeTpolicTsa, nopsazika paboTel ¢ HUM.

Hpaxktnaecxne sanarnsa - 10 vacos,

3anaTre 7. PopMma NposeneHus — ceMuHap. CTyIeHTaMH BRIIOJIHAIOTCS JOKIAZB] 0 BOLIPOCaM
TATAPHEIX CHCTEM I OOHAPYXEHHS ODACHEIX BemiectB. o MarepHanam BEINOAHEHHBIX LOKIGIOB
IPOBOAUTCH 0OCYXACHHE.

3ansrue 8. QopMa NPOBEHCHHS — M3YHCHHE TEOPETUHECKHX BONpocoB. M3maraercs ropsanok
SHEPreTHUYECKOTO pacueTa IPHEMHOI0 KaHana JIRAapHOoil CHCTEMBL.

3agsitne 9. QopMa RBNIOJNHEHWS — HHIWBHIYyalbHad, padoTa B KOMIBIOTEPHOM Kiacce ¢
UCTIOAE3OBAHNEM TPYWKIAAHBIX TAKeTOR mnporpaMM. [lpomeneHme DHEPreTHUECKOTo pacuera
IPUEMHOrO KaHaA INAPHOHN CHCTEMB! 10 HHAMBU/YANBHBIM HCXOAHBIM IAHHEIM.

3annrue 10. Dopma uposepenus -~ cemugap. CTyXeHTAMH BHIIONHSAIOTCA AOKMANLI IO
ROIIpOCaM KOHTAKTHBIX CHCTEM Uil OOHapyKeHHs OlacHBIX BelecTs. (1o MaTepuanaM BLUTOAHEHHBIX
AOKI2A0B IPOBOAATCS 0OCYRICHAC,

3auamne 11. Qopma semonHeHns — HHAHBUAyanAnHAsA, paboTa B KOMMBIOTEPHOM IJIACCE ©
HCTIONb30BAHKMEM NPHKIIANHLIX NaxeToB nporpamM. IIpoBeseHue pacueTa HapaMeTpoB CIIEKTPAIBHOIO
npudopa.

Ynpasienne caMocronTenbHoil paboTol crynenTa — 2 Haca,

KoncynsTaminy 010  COREPKAHMIO Da3fciia ¥ BHEIIONHEHMIO HAHIMBHIYAABHBIX 3a8JaHMH,
o(OPMIICHIIO pe3yNbTATOB, IPOBEPKA OTHETOB O BEIJONHCHHU WHAMBHIAYAJBHBIX 3a[aHKI — B 4ack
HA2HOBLIX CIKEHEIEALHBIX XOHCYIbTanul ¥ no fnternet.
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lipuaokense 4
K pafiodeii mporpamMme AHCUH LY
«/lasepHsie CHCTEMbI CHENHATLHOTO HAZHAYCHUAR

Me’mnﬂqecxﬂe VRKAQ3AHHE BIH oﬁyqammﬁxcsl O OCBOLHMEO THCH MM AL

Bz yuebupIx 3ausaTHil Oprauy3auys AeSTEILHOCTH CTYAEHTa
Jexuun H3ayuenue KOHCNEKTa JEKUUM: KpaTKo, CXeMaTHUHO, IOCiAeJ0BaTelbHO
(DEKCHPOBATE  OCHOBHEIE  HOJOIKCHHS,  BHBOABL,  (QOPMYJIHPOBKH,
0000MeHNs; TIOMEYark BAXKHBIE MBICHH, BBUICTIATH KIFOUCRRIC CIOBA,
TepMuHBL. O003HA4NTh BOIIPOCH], TEPMHHb], MATCPUAN, KOTOPSIH BRIZLIBAET
TPYAHOCTH, TIOMETHTh ¥ HOMBTATLCA HARTH OTBET B pPEKOMeRniyemoi
nareparype M MuTepHer-pecypcax. ECTM CaMOCTORTENBHO HE YAaeTcs
pasobpatres B MaTepuane, HEOOXOANUMO CHOPMYIUPORATH BOIIPOC H 325aTh
TPEeNOIaBaTe)to Ha KOHCYIbTAIH,
ITpaxTuueckue 3auaTrs  |IIpr AOATOTOBKE K IPaKTWYECKOMY 3aHSTUIO PEKOMEHAYETCA IOBTOPHTEH
TEOPETHYUECKUE CBEICHHSA TI0 NIPSABIAYILEH TeMe 3aHATHUS B COOTBETCTBAH C
yrazanuamu B Tabmune Uprnoxenns 3 K Hactomnel paboueif mporpaMme.
Hocne fipopenenns 3afaTHA ¢ HEObK TIOATOTOBKA K KOHTPOIBHOH pabore
¥ 3K3aMeHYy, a4 TaKke Hauydllero YCBOSHHSH MIYNEHHOr0 MaTtepuasia
CaMOCTOSTEIRHO Pazo0paTh pacCMOTpPEHHBIE 3akadl ¥ 3afauy Ha Te XKe
TeMbl H3 pPEKOMCHROBAHHON NUTeparypel. B ciaydadx 3aTpyaHeHUM
obpalllaThCs K HPEHOAABATEIO HA QUEPeIHOM IPAKTHYECKOM 3aHATHH HiH
Ha KOHCY/LTAlHH.
Hoxmnax Wzyuenue naygHOH, vucOHOH, HOpMmatwsHOH W apyrofi nurepaTypbl
Otbop HeobxoauMOro MaTepuana; H3NOXKEHHE OCHOBHBIX aCHeKTOB
npobrembr;  QOPMUPOBAHHE BBIBOJOB M paspaboTKa KOHKPETHERIX
PEKOMEHAUHA 110 PEUICHHIO NIOCTABNCHHOR Uenn u 3axa4d. [IOAroTORKA
IPE3CHTALNH 10 TEME JOKIaja.

TToarororka & Hpu mnoaroroske Kk auddepenupposaHHoMy 3adery HeoGXoAuMO
nxddepeHnupOBAHHOMY {[IOBTOPUTE  BCE  H3YYEHHBIE TeMbl 10 KOHCHEKTY Jiekiud u
3a4eTy PEKOMEH FOBAHHOH JIRTEPATYDE.

HPUMEPHBIN DEPEYEHL TEM UHJIABHY AJILHBIX 3AAHIN

Wapusanyanenoe 3azanue Ne 1. CpaBawreabHbiii aHANMH3 OPOXOXKICHHE MOIIHOTO
JIA3ePHOTro U3JIY4eHasa B TYpOyaeHTHoi aTMocdepe.

I. PaccumraTe ¢ HOMOHIBI0 HPOrPAMMEl NPOXOKACHUS HMITYUCHHSA sepes artMmochepy
pacrpefencHIe HHTEHCHBHOCTH B (OKANBHOM NSTHE XHMHYECKOTO KHUCHOPOA-MOZHOrC Iasepa
(A=1.315MKM) cO creqyrONMMHE TapaMeTpaMu Jla3epa ¥ Tpaccsl Hpoxoxaenus: JluaMerp teneckorna ~
0.3 M, MouHOCTS Masepa — 100 kBT, xauecTBO WIAyYeHHS Nasepa — M =2, nucraumus {Goxycuoe
paccrosuue} — 5 XM, THIO TPacehi: 3eMIS-BO3AYX C HAKJIOBOM Tpaccsl K TopusonTty 0, 30, 45, 60, 90
TPafycoB, MOJENb artMmochepsi — JCTO CPSAHHX UIMPOT, CpPeOHHe VCIOBHS TypOY/IeHTHOCTH.
Onpenenutt auametp dokansaoro matHa 1o 50% suepruu. OUCHATH CPeAHIO0 WHTCHCHBHOCTH B
¢t OKanbHOM IIATHE B AUAMETPe SCM.

2. PaccynraTh ¢ TIOMONIRIO TIPOTPaMMBl HPOXOKICHUS H3Iy4deHus uepes armocdepy
pacipefeeHie MHTCHCHBHOCTH B (DOKaJbHOM IISTHE HEMPEPBIBHOTO XUMHYECKOro Jasepa Ha
montekyne DF (A=3.8MKM) co crenyromuMH NapaMeTpaMu Jlasepa ¥ TPacChl IpoxXokaeHus: [IuameTp
Temeckonma — 0.3 M, MOWHOCTS nasepa — 100 xB¥, KauecTRO W3nyueHns jazepa — M?=2, aucramuys
(hoxycHOE paccTOfHHE) — 5 KM, THI TPacChl: 3eMI-BO3JYX € HAKIOHOM TPacChl K TOPH3OHTY
0,30,45,60,90 rpagycos, Mozenr atMocepsl — NETO CPEABUX ILIMPOT, CPEAHHE YCIOBHS
Typbynentaocty. OnpenennTs auamerp GoxamsHOTO msithHa e S0% smepros. OUeHHTL CPEITHION
UHTCHCHBHOCTE B (JOKATFHOM NATHE B AUAMETpE SCM.

3. Paccumtats C© TIOMOHIBIO TIPOrpaMMel TPOXCKASHHS W3NYYeHHs depes atMmocdepy
pacifpefe/eHHe HHTSHCHBHOCTH B (OKANRHOM TIATHE Ta30HHAMHYECKOTO COZ-nasepa {(A=10.6MKM)
CO CHENVIOMUME HapaMeTpaMH JAa3epa M Tpaccel NpoxoskaeHusd: JiumameTp Teneckoma — 0.3 M,
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MomiHoCT: Jaszepa — 100 kBT, wauectBO W3JIydeHHs fasepa - M*=2, nmerammus (oxyceoe
PAcCTOsIHEE) — 5 KM, THII TPACCHL 3eMII-BO3IYX ¢ HAKIOHOM Tpacchl X ropusonty ,30,43,60,90
rpajiycoB, MORSHHL atMmocdepbt — J€TO CPeNHHX IUHPOT, CpejiHue YCIOBHA TypOyTCHTHOCTH.
Onpenemuts guaMerp dokanbioroe nsTHa 10 50% sxepruu. OLEHHUTD CPEIHION) MHTEHCHBHOCTE B
(hOKaTHHOM IATHE B THaMeETPe SCM.

B xadecrse pasiyyHEIX BAPHAHTOB JUI pacHera OYAYT HCIONH30BATECH MCXOAHbIE NAHHEIE,
copMHEpOBAHHLIC B 3aBHCUMOCTH OT HedeH HccieXOBaHHA, TOCTABACHHBIX MPH TNOATOTOBKE K
naBoparopHoii pafoTe: HCCHCHOBAHWE BIHMSHES [HAMeIpa Teleckona (BapbHpYeTICs ABAMETD),
HCCHEAOBANME BRHSHHA MOAEHA arMocdepsi, NHTEHCHBHOCTH TYpOYICHTHOCTH, JUTHHBI BOJIHB (THIA
Tazepa), THRA TPacchl, MOIHOCTH Jla3epa | Ap.

Vnaupuayaisioe 3axanyge Ne 2, DuepreTudeckuii pacder AR3epHOr0 AaibHOMeEpa

[IposecTr smeprermueckuil pacdeT NPUEMHOTO KaHAA JA3EPHOTO HAIRHOMEPA, OIPEACHNUTH
TpeGoBanus X (OTONpUEMHUKY K BHIOPaTh COOTBEICTBYIOIIMIl H3 KOMMEDUYECKH JOCTYITHBIX.
Hcxoanmie paumple: #3AyUaTeNs — TBEpPAOTENBHBIR 3pOHEBBIH fa3ep ¢ 3a7aHHLIMM HapaMeTpaMH
(PacxXOMUMOCTH, SHEPTHS B UMITYIIBCE, MIMTEIHHOCTE UMITYIbCa B Ap.), JaNsHOCTh gehcrns L — 5 v,
ko3bdunuent AudQy3HOro OTpaKeHMs TOBEPXHOCTH IedH, pasMep Uenn A=2.5M, IapameTpbi
arMocheps (MeTeopoIoruYecKas JAbHOCTh BIOUMOCTH, SXCTHHKIUS 1 XP).

B KaueCTBE PA3HMHBIX BAPHAHTOB ANS pacdeTa OyJyT HCHOAB30BATLCS HOXOAHLIC AAHHBIE, B
KOTOPHIX BapLUPYIOTCS arMoC(epHBIC [AapaMerpsl, lapaMeTpbl Ienn (pasMep, Kod(QQHIHEHT
OTPaKCHHUA), JUCTAHIHS HO ENH.

Huauenayanenoe 3agaunue Ne 3 Pacyer Trensosuzopa.

[Mposectn pacteT TEIUIOBH3MOHHON CHCTEMDI, ONpelelITEL TPeOORAHHS K MATPHIE IPHEMHOTO
KaHana ¥ [pHeMHOMY OOBEKTHEY, BbIOpals COOTBETCTBYIOHIME M3 KOMMEPUECKH HOCTYHIHBIX.
Wcxopasle JaHHBIC: AAIBHOCTE L — 2,5 KM, pasMephI 1CTH, BEpoaTHOCTs naeHTHGuKaimy nemu — 0,95,

B KauecTBe pasiMMHLIX BApHAHTOB IV pacueTa OyJyT HCHONH30BATECA UCXOAHBIC NAHHBIE, B
KOTOPEIX BAPLHPYIOTCH HabHOCTE M Pa3MEpsl LNy,

HuansaayaabHoe 3agaaue Ne 4. FnepreTHYecKuil pacuer JHAAPHOH CHCTEMbI

IposecTi »HEpreTHUECKHil pacyuer JHAApHOH CHCTeMsI; onpegeiurs TpeboBanus K
GoTonpUeMHHKY ¥ JJa3epHOMY H3My4aTeNlo, BHIODATh COOTBETCTBYIOUIMH H3 KOMMEPUCCKH
JOCTYHHBIX; PacCYUTATh MAKCHMANBHYIO CKOPOCTh ITOTOKA, KOTOPYI0 MOMKHO H3MEPHTL JAaHHOH
cucteMoll. Mcxopuble Jamibie: OITHYECKas CXeMa C 38JaHHBIMA napameTpamy (Ko3(HIHeHTH
IIPOIYCKAHUA ONTWISCKHUX BIEMEHTOB, AMAMETP BLIXOJHOH alepTypHI, TEOMETPHS CXEMbI), THAMETP
YACTHI] #3YYAEMOro MOTOKa (=0 MKM, ZistHA BOIHbE H3Tyderns A=1,54 MxMm.

B xauecTBe pa3NHYHBIX BapUaHTOB UL pacueTa OyAyT UCHOAL30BATHCA HCXORHBIC IAHHBE, B
KOTOPBIX BApPhUPYIOTCS HapaMmerpbl cXeMHl (KOd(GOHUHEHTH! IPONYCKaHMi ONTHYSCKHX DNECMEHTOB,
BRIXOHHAS alepTypa), ZHaMeTp YacTU TTOTOKA, AMHHA BONHLE H31YICHHA.

Haausunyaisfoe 3agaune Ne § OQuenxa napamMeTpoB cieKTpaibHore npubopa.

Onpenenuts TeMIeparypy H3Nydaioiell MOBEpXHOCTH Io0apa, OUSHATL [MOKA3aTenb
[IOTTIONIEHHS UCCIIEYEMOT0 BeHIeCTRa, ONTHME3HpoBaTs ipusMy HITBO, oneruts 4yBCTBHTENBHOCTD
npubopa. HcxoaHbie NaHHbBC: fapaMeTphl U3iydaTend (TUIOMIAAE H3MyHarolfled MOBEPXHOCTH,
k03B UIHENT TEIUIOBOTO H3MYUEHHS, MOLHOCTH H3JYUeHHs), TapameTphl npusMel HIIBO (rabaputsi,
NpOnYCKAHHEe, NOKA3aTelNH IIpefoMJIeHNs M IOIIOMICHHUA), IapaMerpbl IPHEMHHKA (IIymMOBas
SKBHBAIICHTHAA MOIHHOCTE, KONKUECTBO NHKceNel), mapaMeTphl HCCHEeXyeMOoro BemecTsa (IoKasaTelb
NpeIoMICHUS, YACTbHbH Ko3QGOUIeHT TOTIONEHNES, KORNSHTPALHA), HCCACAYEMas IUia BOJHEL.

B xauecTBe pasiMYHBIX BAPUAHTOB JAMA pacHeTa OYIYT UCHONB30BATHCH HCXOMHbLIE NAHHBIE, B

KOTOPBIX BaPBUPYIOTCS HCCIASTYEMbIE BCIECTBA.

CIHECOK TEM JOKJAKOB K CEMUHAPAM

1. Ylporpamsmbr cO3JaHMS MOIIHBIX Na3¢PHBIX CHCTEM HA OCHOBE XuMHueckux yasepos (HE/DF,
XKW, na rnapax ienodHpiX MeTalIoB)

2. CospeMeHHBIC MIPOTPAMMBl CO3JAHMS MOLIHBIX H23EPHBIX CHCTEM Ha OCHOBE TBEPIOTEIBHBIX
NA3epoB
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Boesrle nazepHEIc KOMIUICKCH HA3eMHOTO Oa3HpOBaHUs.

Boeruie na3¢pHbic KOMIICKCH BO3AYIUIHOTO U MOPCKOro BasHpoBaHus.

IIpoexTst H0SBLIX NA3epHBIX CHCTEM KOCMHYSCKOro GasHpoBaHuA.

AJNBfITHRHEIE CHCTEMEI QOPMUPOBAENSA ¥ HABESICHHA MOTITHOTO JIa3ePHOTO B3Iy USHNIA.

3epxaita ¢ u3MeHsieMO# reoMerpuedl And aTauTUBHEIX CHCTeM (OPMHPOBAHHMA H HABSACHHSA

MOIHHOTO JIa3ePHOTO WIIYUCHUS

8. TemnmopusnoHHEIE CHUCTEMBI HAOMONCHYS

9. CHcTeMbl BUASHRA C JIA3CPHEIME HCTOURHKAMH ITONCBETKH,

10. CructeMel o0BapYKEeHHA Aa3epHOTO HIYyUEHHS.

11. JlazepHbie cUCTEMBI HABCACHUS K TEICYKAZAHUSL.

12. JlasepHpic roJIoBKYN CAMOHABEACHUS ¢ CUCTEMAaMHU asepHOH OICBETKH.

13. JlazepHbie CHCTEMB] OTITRKO-3NEKTPOHHOT0 HPOTHROACHCTBHA.

14. Hazepuriit nocramosmmuk nomex mis [3PK ¢ remrnossivu I'CH.

15. JlasepHbie FHPOCKOTIBL

16. JlazepHbic TpCKEpEL.

17. Jlasepubie nansHOMEpPH!

18. Jlazepubie JOKATOPHI KOHTPONSE KOCMHARECKOTO TIPOCTPAaHCTRA.

19. JlazepHbic RUCTAHIHOHAKE CUCTEMBI 30HAUPOBAHUS OHMACHBLIX BEITECTR.

20. OnTEKO-31eKTPOHHEIE KOHTaKTHEIE CUCTEME! 0OHAPYIKEHUS OHACHRIX BEIECTB

21. CucteMpt 0DHapykeHHS ONACHRIX BEIIECTB METOAOM Jiazepiodf HCKPOBOH HSMUCCHOHHOH
CHEXTPOCKOIINH

22. JInjapibie TeXRONOTHY obecneueHUs TONETOR

23. Jlunapable TeXROJIOTUH U3MEPEHUS CKOPOCTH BETPA.

24. OCHOBHBIE IIPHHIIMIIEL ¥ HEPCTISKTHBE! O THYECKOH CBA3H,

25. HaszepHbie CUCTEMBI Iepeiadl 3Heprii

26. LIBS-Texn010THs 00HapyXEHNA OIACHATX BELIECTS.

277, Cucrembt NOABOLHON OITHHMECKOH CBI3H.

28. 3amuTa cHCTeM OUTOBOJICKOHHOM CBS3H OT HECAHKI[HOHMPOBAHHOTO A0CTYTIA

29. AAZATHBHBIC TEXHOIOTHE B O00POHHOH IPOMSIILICHHOCTH

4

IRV
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Hpunosenne 3
& paboycii nporpamMme AHCHHAIEHB]
«/lasepysie cHCTeMBE CHCHHANLHOTD RASHAYCHES)

GOHIBI OHEHOUYHLIX CPENCTS
Tfacnopr dhonAa GHEHOTHBIX CPEACTR
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o = a‘ < B2 — — v
fa] = oom 8 o v ] or E
E 85 S8 2 2
= = - T
4| 8|1 |Pazmen 1. PemaeMsie 330290 ¥ 4414940 - 4 25% | 25% 10% 3,T
MPaKTHYECKHE MPUNI0KEHNA Na3epHoi
TeXHWKY CIISHHAIBHOIO HASHAYCHMH,
2 |paspen2. Jazepubie KOMIIEKCHE A 341181101 8 - 16 1 25% § 25% | 35% [ 3, T, A,
CHJIOBOTO BO3HCHCTEHA Ha O0BEXTE! H3Nel
3 [Pasmen 3. TlpuMeHenne razepos B 28112141 8 - 16 25% 25% | 30% § 3, T, &,
JaAbLHOMEpaX, CHCTEMAX HaBelenua i H3INe2,
HeneyrasaHus. K3Ne3
4 38118 8 | 10 - 20 | 25% | 25% § 23% | 3,1, 1,
Pazpen 4. Jlasepusie CHCTEMEI 1 T3Mad
OBHAPYKEHNA CMACHLIX BEUIECTB. I/13N; 5’
BCEIO IO JUCITMIUIEHE [108] 521 26 § 26 - 56 §$100% |100% (100%

3 — Bonpochl K OuddepeHnuporaHHOMY 3adety, T — TecTupoBanne, [ — nokian Ha cemunape, U3 —
VHIMBUAYAILHOE 3a81aHKe

@DOHAEI OLEHOWHHIX CPEACTR, NO3BOAIOLIME OIECHMTH pPesyiIbTaThl oOOydUeHHA WO HaHHOH
JYUCIIUIUINEE, BIIIIOYAIOT B cels:

~ KOMIDISKT HHONBHAYAIGHEIX 3afZaHdi Ne 1 mo Teme «CpapHUTENBHEH aHATH3 MPOXOMICHAN
MOIIHOTO JIa3epHOTC H3AYYeH s B TYpOyIeHTHOH atMochepey;

— KOMIEKT HHIMBHAYAJbHEX 3aMaHEd No 2 mo teme «ODHEpreTWdecKHM pacdeT NazepHOro
TamBEHOMEpaY;

— KOMIIIEKT MHANRHIYAIHHBIX 3amannii Ne 3 mo teme «Pacder TeIIOBH3OPaY,

~ KOMIUTEKT WHAMBHIyaTbHBIX 3amanHwit Ne 4 mo Teme «DHEpreTHUeCcKHH pacueT NugapHoH
CHCTEMEIDY;

— KOMILTSKT WHAHBMAYAILHBIX 3afaduil Ne 5 mo teme «OleHKa HapaMeTpOR CICKTPANBHOIO
pubopax;

— CIMCOK TeM HOKNA/0B K CEMUHAPaM.
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KpuTepuu onenupasuns

HnanBuayalILHBIE 3a4ans

Pemenusa gHAMBHAYaNBHbLIX 3afAHMH MPEICTABIMOTCS B NEYATHOM WIH DYKOMMCHOM (opme.
Jomyckaercs BBIIOMHEHHE PAcdeTOB «BPYUHVIO®» MM HCHONLIOBAHAE CHCTEM AaBTOMAaTH3ANMH
MaTEMaTHIecKHN pacueTos, Kaxoe 3aianue coaepxuT Habop HCXONHLIX JARHBX B COOTBETCTBHM C©
TeMOH HHIMBHAYAIBHOTO 3aHaHHH.

Kpurepun onenuBanun:

WnnvBagyansHoe 3aJaEie CHUTACTCS BHHIONHEHHBIM YOI O (HpHHUMASTC) IIPH CHETYIOIIMX
YCIEOBHIX:

®  TPaBHIBHOE BHINOIHEHAE BCEX MYHKTOR (3a/1a4), HPERYCMOTPEHHBIX 3AAHMEM,

e TpaspibHOE OQOPMIICHHE BCEX DE3YNBTATOB B COOTBETCTBHH ¢ TpeboBanusmu

rocyJapcTBeHHBIX CTAUAAPTOR.
TpeboBaunsa K HHINBHIY ANLHLIM 3/ 2HHAM:

— N0 HHARBUfyaabHOMY 3afjaHuio Nel neofXomuMo RBHIONHEHHWE B NPOrpaMMe Dacdera
NPOXOKACHAS MOMHOIG IIA3€pHOTG M3NYYEHHs B atMocdepe, W JEMOHCTDAHHd  Pe3yshTaToR
BBHIOTHEHHUS IPEIIOAABATEITIO;

— [0 WHIMBHAOYAMBHOMY 3ajanni0 Ne2 BeoOXoZMMO yememHoe pelucHne  3amaun
IHEPTETHUECKOrO pacIeTa IPHEMHOTO KaHaa JIa3ePHOro AaTbHOMepa,

~ N0 WHAWBHAYATBHOMY 3ananuio Ne3 HeoOXOAaMO YCHEHIHOE pelNeHHE 3a0adH pacdera
TEINOBU3NOHHON CHCTCMBE,

- 00 WHAMBHAYANbHOMY 3anasuio  Ned HcoOXOAMMO  yCLeUHOe pelcHME  3alaud
SHEPreTHYUECKOTO PacdeTa TUAAPHOR CHCTEMEE,

~ [0 WHAMBHAYANRHOMY 3aianuio NeS HeoOXoamMo ycneuiHoe BRIIONHCHWE HIMEPCHHM H
00padoTKU Pe3yNBLTATOR ¢ LENHI0 OLEHKY NapaMeTpPOR CIEKTPAILHOTO Aputopa.
3amuTa pe3yNsTaToB HHAHBHAYAALHONO 3aAHHN;

Jamura IpelycMaTpuBacT OOCYKACHHE HOPANKa pCIUCHHA 3aJaHMs, BKDOYAS IPOBEPKY
YCBOCHHUS CTYACHTOM COOTBETCTBYIOIINX CREECHUN U3 Teopun,

Joxnag Ha cemunape

Joxnan Ha ceMuHAPCKOM 3aHATHHE IIPEACTARIIETCS B GOPME ACCHTMMUHYTHON MPE3CHTAINK C
HCHOMB30BAHUEM HPOCKIHONHOM TeXHHKY, PACKPHIBAIONICH COOTBETCTBYIONYIO TEMY.

Hoxnaj ceraeres ycIICDIHO BBHIONHEHHEIM B CIIyJae MONHOTO PARCKPLITHA TEMbI A0KIada
KOHCTPYKTHBHOTI'O Y4ACTHA B IIOCAEOYIONIEH ANCKYCCHH,

TecTrpoBaHEe

Kourpoms ycpoeHMs ICKIHOHHOPO Marephalia CTYACHTOB IPOM3IBOXKTCA B aBTOMATHYECKOM
pexume 3a cueT npuMmenenus HO «Mentop», npeacrasnsionero coboit Beb-npunoxesne, B KOTOPOM
KIHEHTOM BBICTYHaer Opaysep, a cepsepom — BebG-ceprep. Joctynm cryneurtos k I1Q «Meurtop»
OCYUIECTBIEIETCA depes 000l nHTepHeT Opaysep, yCTAHORBICHHBIH Ha JHOGOM YCTPORCTBE, HMEIOIEM
JOCTYI B ¢eTh VIBTEpHET ¢ TIOMOUIRIO HEIHBIYILHOTO OTHHA ¥ Hapoid. B xoume xax 1o neximu
NPUCYTCTBYIOMAM CTYREHTAM HPEANaraetcs OTBETHTL HA OJUH H3 BONPOCOB IHQ TeME H3JIOKCHHOM
nexiay. Pesynpratel TecTHpoBaHUA 0000INAIOTCE ¢ TIOMOIBBIO BAnNbHO-PEHTHHIOROH CHCTEMBI
(BAPC). OCHOBHEIM KpHTepHeM HasHadeHus Garior CIIYXHT CIOCOOHOCTL CTYREHTA OTBEYATE HA TECT
32 MUHEM@IBHOE YUCNO OTBITOK. HeobxouMeIM yenoBrueM NONYHeHu 3a4¢Ta SRIAETCA YCIIeITHOE
TIPOXOKIEHHE BCEX TECTOR,
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JuddepeHIEpoBanHbIH 3aTeT

VIToroBptif KOHTpOAE HO AUCHMIUIHHE IpoxojmT B GopMme AuddepeHuMpOBaHHOTO 3dueTa.
3adeT BBICTABNSIETCS IIPH YCHOBUM IONHOIO BEIMOIHCHWS BCEX MEPOTPHSATHH, NpPeAyCMOTPEHHEIX
rpaQUKoM KOBTPOIBHBIX Meponpustuii (pazmen 4 paGouel mporpammsl). 3ader BKuoYact B cebs
OTBET HA TEOPETHUECCKAE BOIPOCHL

OneHKka «3a4TCHO-OTIAYHO» BLICTABNACICS B CNydae, eClM TPH OTBETAX HA TEOPETHYECKHE
BOTPOCHI CTYJIEHT NTOKA3al KOMISTSCHTHOCTD 10 2 TeMaM, a TakXe OTBETHN Ha TPHW HOTIONBUTENBEHBIX
BOHPOCE TIPelI0/IaBaATeiA.

OneHKa «3a4TeHO-XOPOLIO» BEICTABIACTCS B CIYYae, €CIM OPH OTBETAX Ha TeOPeTHICCKHE
BOIIPOCH! CTYACHT NOKAa3al KOMIETCHTHOCTE TT0 2 TeMaM U IIPOSBWI HEJIOCTATOYHYIO IPYAHLMIO 1IpH
OTBETAX HA JIOTIONHHUTENBHEIE BOIPOCE] IIpeodaBaTels.

OueHka  «3a4TeHO-YIOBIEGTBOPHICALEOY»  BBHICTABIAETCH B CHydYae  HOCTATOMHOM
KOMOETCHTHOCTE 110 OOHOH M3 ABYX TeM, OJHAKO IIpOIsil KOMIETEHTHOCTL HpH OTBEIe Ha
JOTORHUTEBHBIE BOIPOCEH NPETOAARATES.

IIpu BrICTaBICHHY OUEHKYM YHHUTBLIBACTCS KAYECTBO BBHITOIHEHHS WHAWBHAYANBHLIX 3al@HHMH,
YPOBEHD U CBOEBPEMEHHOCTD 3aIHTHI MHAMBAAYAILHBIX 3aJaHuii, a TAlOKe OCeaeMoCTh NeKIi u
JIHMYHOE yyacTHe B 0OCYKACHHH MaTepHala Ha ceMHHapax.
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Hpunoxenne 6
K paboyeil nporpamste THCHHIARALY
«Jlazepasie CHETEMBI COEUHAILHOTO HASHAMCHHN

CHPABKA
o Haauuun B 6uGnuorexe BI'TY «BOEEMEX» nm, {.®.Yerunosa yuebHoH AuTepaTyphI
(cpaBxa ABILETCS HeOTheMieMol dacTeio Y MK JHCHUIIIHHED)

1. HaumeHOBaHWE DHCITHTLIMHEL JIaaeprle CHCTEMBI CIICHHAJABHOTI'0 HATHANCHIN

2.  Kadenpa: U1 JlazepHan TexsuKa

3. HepeueHr ocHoBHOH yueOmOH Jmrepatyps! (aBTOPHI, Ha3BappMe, Hamgdude rpuda
Munobpazopanusa, YMO, HMC, ngpyroro MHUHHCTEpCTBA MKIH BEAOMCIBA, BRIXOJHLIC NaHHSIE,
KOJIHYECTBO 3K3EMILIAPOB):

1) Manexos, Bukrop Muxatinosuy. OCHOBE IPOEKTHPOBAHNS NPOTOUYHEIX Ta30BBIX Ja3epoB
[Texcr] : mocoOHe K IpakTHUeCKuM 3ansTuAM [[s By308] / B. M. Manskos, Y. A, Kucenés, A. E.
Opnos ; BI'TY "BOEHMEX" mm. 1. ®@. Yerunosa. - CH6. : [6. 1.}, 2012. - 66 c. : rpad., cxemsr, Tabm,
- buGauorp.: ¢. 65, - Ycn. obo3Had. 1 cokpanl.: ¢. 3-4. - KoTpon. Bonpocsl: B koHiE 3ausTuii. - ISBN
978-5-85546-698-0-6 — 76 3Kk3.

2) Manbxor, Buktop Muxaiinosud. OCHOBE! HPOSKTHPOBAKMS MPOTOYHBIX TA30BRX JIa3€POB
[DnexTpoHHBIl pecype] : nocobHe K MpakTHYeCKUM 3ausiTasM [aas ByzoB] / B. M. Manskog, 1. A.
Kucenés, A. E. Opnos ; BI'TY "BOEHMEX" um. I, ®. Ycrunosa. - 3AeKTPOH. TEKCTOBBIE JaH. -
CII6. : [6. n.], 2012. - 1 an. xecTx. AUCK : rpad., cxemsl, Tabn, - DNeKTPOH. BEPCUT MMed. MyOIuKapHy
Wib_server\elres\elr01813.pdf. - Bubmuorp.: ¢. 65. - Y. ofo3Hau. u coxpant.: ¢, 3-4. - Kotpon.
BOIIPOCHI: B KOHIiE 3aHaTHi. - ISBN 978-5-85546-698-0

3) Manskos, Buxkrop MuxaitnoBry. ['a3osas apHampka pabovero Kasaia CBEPX3BYKOBBIX
rasopsix faszepos [Texcer] © ygednoe nocobue [mis Bysor] / B. M. Mansxos, Y. A, Kucengs, A, E.
Opnos ; BI'TY "BOEHMEX" um. [JI. &. Yeruroga. - CII6. : [0. u.], 2010. - 149 ¢. : rpad., cxemsi,
Tabil., Goro. - bubnrorp. B KoHuEe paszl, - bubnmorp. B NoACTpod. IpuM. - Ycnos. ofoznay.: ¢. 3-4. -
[SBN 978-5-85546-519-8 — 63 3k3.

4) Manekos, Buxktop Muxaiinopru. I'asopas nauHaMuka pabodero KaHANA CBEPX3ISYKCRBIX
Ta30BbIX NazepoB {DneKkrpoHHSNE pecype] : yueOHoe nocobue {ans syson] / B. M. Mansxos, M. A.
Kucenés, A. E. Opnos ; BI'TY "BOEHMEX" um. [. ®@. Yeruuopa, ~ DREKTPOH. TEKCTOBBIE JAH. -
CITo. : [0. u.], 2010. - 1 251 xecTK. ZHCK : rpad., cxembl, Tadn., $oT0. ~ DIEKTPOH. BEPCHA NHEY.
nyCnnkaumu \lib_server\elres\elr02023.pdf. - BuGnuorp. B konme pass. - bubnnorp. B moacrpou.
pUM. - Yo, 00o3Hay.: ¢. 3. - ISBN 978-5-85546-519-8

5) Jlazepsl: npumeHeums u upwiokeHus [Texer] : yuebuoe nocofme mms Bysos / A. C.
Bopeitimo {w 1p.] ; pea. A. C. bopeitio ; , BI'TY "BOEHMEX" um. T, ®. Yerunosa. - CII6. : Jiaus,
2016. - 319 ¢. : 4 Bx. &, cXeMBl, TaON., ot. - (Yucbuuxm ang By30B. CnemuanpHas THTEPaTypa). -
ABTOps1 yKaz. Ha ¢. 519. - bulbrmuorp. B konne rias, - KOHTP. BOIPOCEHL: B KOHIIE Titas. - I1pui.: ¢. 490-
510. - ISBN 978-6-8114-2234-0 ~ 16 3k3.

6) Jlasepsi: npuMeHeHHS M NpHNOXKeHHZ [BuexrpomHbHt pecype] : yuebmoe mocobme mis
By3oe / A. C. bopeiimo [u np.] ; pen. A. C. Bope#imo. - 3nextpon. rekcrosbie san. - CI16, ; Jlaus,
2016. - 1 3n. »ecTK. AMCK : UB. : 4 BKIL. ., cxeMsl, Tabi., ¢oT. - (Yuebuuxu s sysos. CHeinansHas
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JIMTEPATYpa). - SAEKTPOH. Beponsd ned. rybnukauny \Mib_serverieires\elr02573.pdf. - Asrops ykas. Ra
¢. 319, - buGnuorp. B xoH1le r1as. - KoHTp. BONpoCH: B XOHIe rnas. - [Tpun.: ¢. 490-510. - [ISBN 978-
6-8114-2234-0

7) bopeitwo, Bnamumup AHATONBERUMY. OJEKTPOHHBIE KOMIOHEHTHI JA3C€PHOH TeXHAKY
[Texcti : yuebuoe nocobue [nma By3zon} / B. A. bopefimo, JI. 5. Kouun ; BI'TY "BOEHMEX" um. 1.
O. Yerunopa. - CIIO. @ [6. u.], 20135, - 213 c. : cxemmy, Tadn., doto, rpad. - bubmuorp.: c. 205. -
KonTp. 3aganus: B koune raas. - Ipumn.: ¢. 206-2111, - ISBN 978-5-85546-872-4 -28 2k3.

8) bopeiimo, BaaguMup AHATONBERHY. DIEKTPOHHBIC KOMIOHEHTH! NA3CPHON TEXHWKH
[OnexTponneil pecype] : yuebroe nocodue [ang By3os] / B. A. bopeitmno, JI. b. Kouun ; BI'TY
"BOEHMEX" um. JI. ®@. Yerunosa. - Driekrpou. rexerosbie aau, - CII6. : [6. u.], 2015. - 1 sm. xecTx.
mEcx  : cxemsl, 1abn., ¢oro, rpad. -~ DaexTpoH. BepcHs nHedw.  myOadxauuu
Wib_serverielres\elr02324.pdf. - Bubnuorp.: ¢. 205. - Koutp. 3agaHus: B KOHIE Ias. - IIpui.: ¢. 206-
2111, - ISBN 978-5-85546-872-4

9) DBoennsle npumeHeRus aasepos [ Texer] : yueGroe rmocobue [ sysor] / B. A. Bopeiio
[# mp.] ; pea. A. C. bopeiimmo ; bI TY "BOEHMEX" um. . @, Yerunosa. - CII6. : [6. n.], 2015. - 102
€. : rpad., cxeMsl, Tadi., goto. - bubmaorp.: ¢. 100-101. - Borpock:: B XOH1E pash. - 3agauwi: B KOHIE
pasz. ~ BeBOOHL: B KOHLE pas3l,. - ISBN 978-5-85546-906-6 - 20 sk3.

10) BoeHHBIe IpUMEHEHUA Ja3epos8 [ DneKTpoHHEL pecype] : yueOHoe mocobue [ By3or] /
B. A. bopei#tmo [u zp.] ; pea. A. C. bopeiiino ; BI'TY "BOEHMEX" um. [I. @. YeruHOBa. - DiieKTPOH.
Texctosbie AaH. - CII6. : [6. m.], 2015. - 1 sn. xecrk. auck : rpad., cxemsl, Tabi., $0T10. - DIEKTPOH.
sepcus ned. myGuukamum \ib_serverielres\elr02368.pdf. - Bubtmuorp.: ¢. 100-101. - Bonpocsr: B
KOHIE pa3z. - 3aka9y: B KOHIE pas3ll. - Brsoasl B koHIe pasy. - ISBN 978-5-85546-906-6.

4. IlepeueHr [OONONHHTENBHOM muteparyphi (aBTOpR, HA3BaHEE, HAXHUMe rpHda
Munobpasoparus, YMO, HMC, gpyroro MuuHCTepCTBa WIM BEHOMCTEA, BHIXONHDLIE HaHHEE,
KOJIUHECTBO 3K3EMILLAPOB )

1) HobGauts, Burtamuii Biamumuponudy. JlazepHple CHCTEMBI CIEIHMANLHOTO HAIHAYESHHS
[Onextponesit pecype] : B 2 w. / B. B. JloGaués, C. I0. Crpaxos ; BI'TY "BOEHMEX" um. JI. ©.
YcTHHOBA. - 3NEKTPoH. TexcTosble fad. - CIIG. : [6. n.], 2007. U, 1 ; BuoMeTpuyecKae TEXHOJIOTHH B
3afaye WASHTU(puKANY HggocTH. - 2007, - 1 5. skectk. mucx @ us. : 00p., cxeMsi, Tabm., doro. -
Wib_server\elres\elrO1175.pdf. - BuGnumorp.: ¢. 28.

2) Jlobau€s, Buramuii Bnagumuponuu. Jlasepabie CHCTEMEl CHCHHAJIBHOTO HAasHAYEHWA
[OnextporHsnt pecype| : B 2 u. / B. B, Jlobaugs, C. IO. Crpaxos ; BI'TY "BOEHMEX" mm. 1. ®.
VYeruHoBa. « ONEeKTpoH. TekcToBhie mad. - CII6. : [6. m.}, 2007. Y. 2 : JIunapuric KOMIIEKCEl AN
AUCTAHIHOHHOTO 30HNUpOBanuA arMocdepsr. - 2007, - 1 2. )ecTK. AHCK : UB. : o6p., cxeMu, Tabi.,
doto. - \ib_server\elres\elr01176.pdf. - Bubnuorp.: ¢, 20.

3) Opyxne u texnomorur Poccunm [Texcr] = Russia's Arms and Technologies: The XXI
Century Encyclopedia : samuknonenns. XXI sex / pen. C. b. Wpanos. - M. : Opyxue W TeXHOJOTHH,
2000 - 2007. - ISBN 5-93799-010-2, T. XI : OUTHKO-3EKTPOHHEIE CUCTEMbI U Na3epHad TEXHHKA =
Optoelectronic and Laser Systems : V. X1/ pex. cos. A. Mockosckuit {u ap.]. - 2005. - 719 c. : moprp.,
PHC., Tabi., (oTo. - Fi3gatesu : Ha o6opoTe THT. 1. - TeKCT Hapam. Ha anri. 43. - Ykazartens : ¢, 708-
719. - ISBN 5-93799-020-X — 1 aka.

4) Jlazapes, Jleonny IlaBioBuy. ONTHKO-3IEKTPORHES NpuGOPHL HABEAEHHS JETATEILHLIX
anmaparos [Texer] : yuebnmx mns srysor / JI. I1. JHasapes. - V3. 4-e, mepepab. u gom. - M. :
Mammrocrpoenne, 1984, - 480 c. : un., rpad, - Bubmuorp.: ¢. 500. - Ilpunoxenue: c. 478-499. -
TIpemverneti ykas.: c. 501-505 — 11 k3.
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5} Opnos, Bagum Anexcangposud. [IpnGopir HaOmoneHus HOUBIO U NIPH OTpaHHYEHHON
Bugumoctd {Texer] : Momorpagms / B. A. Opsiop, B, M. Herpor ; pen. 0. W Tlnanxun. - M. :
Boeruspar, 1989. - 254 ¢, : rpad., puc., rabn., doro. - bubanorp.: ¢. 249-252. - ISBN 5-203-00278-9
-2 9K3,

6) IBanpuxos, SlkoB MouceepHdy. ONTHKO-37eKTPOHHBIC NPUOOPHEL Ul OpPHEHTAUMM H
HaBHTALMY KocMuYecKux ammapaTop [Lekcr] / S. M. Ueanpuxos. - M. : Mamunocrpoenne, 1971, -
199 ¢, : un., rpad., cxemsl, 1admn. - bubamorp.: ¢. 195-197 — 4 sxz.

7) bBaitbGopoaun, Opuit Bacuiseprnd. OcHoBbl nasepro#t TexHdkH [Tekct] : YuebHBK myis
BY3os / 10. B. baiiboponns. - 2-e u3z., nepepad. u non. - Kues : Brima mix., 1988, - 383 ¢. : rpad.,
puc., 1abi. - bubnuorp.: ¢. 378 - 379. - Ocuosn. ofo3nay. : c. 5 - 6. - Hpunoxesne : ¢. 374 - 375. -
Hpepmerreilt yras. @ ¢. 376 - 377. - ISBN 5-11-000011-5 — 2 ax3.

8) Kapacuk, Banepnii Edumorny. Joxanponasie nazeprsie cuctemsl Bunexus [Texer} / B, E.
Kapacux, B. M. Opnos. - M. : MI'TV nm. baymana, 2013. - 479 ¢. : rpad., tabiu. - Bubauworp.: ¢. 472-
476. - Coxpant.: ¢. 7-8. - [Ipwn.: ¢. 445-471. - ISBN 978-5-7038-3667-5 — 12 5K3.

Aupexrop GubnuoTery %/ (H.B. Cecuna)

Hara
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