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1. QEJR OCBOEHUA NHCI{MILIIHDBI

Henbio ocBOeHHMS MMCHMIUIMHLI SIBISIETCA (QOPMHPORAHUE CIICAYIOIIMX KOMOCTEHUMA Ha
YPOBHSX:
O6menpodeccHORANBHBIX

OT1IK-1 — Crocofed MpecTaBisgTs COBPEMEHEYIO HAYHHYEO KapTHHY | IToporossi#t yposennb
MHDA,  BBIABISTH  €CTECTRCHHOHAYWHYIO  CYLIHOCTE  NpoOneMEl,
GOpMyRHpOBATE 33JaYy, QIpEACISTE NYyTH HX DCIICHHS M OUCHHBATH
3(G:beKTHREOCTE BHIOOPAE M METCAOB IPaBOBOH SANIHTE! PE3yIETATOR
WHETEANEXTYANLHON JeSTEeNbHOCTH ¢ YUETOM CeIN(UKE HCCAeAoBanul U
paspaloTKH nasepHON TEXHHKH, ONTHYSCKHX MAaTepHalos # Ja3epHBIX
TEXHONOTHH.

IIpodeccHoHATEHBIX

MICK-3 - Cnocofed X MPOSKTHPOBAHMIC W KOHCTPYHpoBaHMio | IIoporoBsId ypoBeHb
cucTeM, NPUOOPOB K Y3JIOR, & Takike K pazpaboTke TEXHUUCCKHX 38J@HUI
M JOKYMEHTaUMM HA UX [POSKTHPOBAHHE H  H3IOTOBICHHE,
NpeNHa3HAYCHHBIX [N Na3epHOM TEXHMKH W TEXHONOIHH, NasepHbIX
ONTHKO-3IEKTPOHHBIX IPHOOPOB H CHCTEM.

[ICK-5 - Crnocoben oripefienste TpeCOBaHA K Ja3epHBIM cucTeMaM | 1loporossli ypoBeHb
CHEIHANBHOTO HA3HAYEHHS, MOIENNpPOBaTs: QUIHUECKHE IPOHECCH B
SEMENTAX WX KOHCTPYKIHH, MOJCIUPOBAThH IPONECC PacnpoCTpaHeHne
MOIIHOTO NA3€PHOrC W3NYUYEHHs B atMochepe.

GopMUAPOBAHMIO YKA3AHHOW KOMIETEHIHH CIY)XKHT IOCTWIKGHME CHERYIOHIHK pe3y/bTaTos
odpa3oBanus:
3HAHHAA:
HQ YPOSHE HPEOCMABRENUN.
~ o0nacTell cremMnaIbHOro npuMenenns nazepos (OHK-1);
— CIPYKTYPEl H OCOOEHHOCTEH KOMNOHOBKH JA3CPHEIX KOMIUIEKCOB CIIENHANBHOFO HasHAYeHU:A
(OIK-1, ICK-3);
— (U3IMYSCKUX NPUHLAIIOR (YHKUHOHUPOBAHUA M OCOOSHHOCTCH KOHCTPYKIHK JA3€PHHIX
natsroMepos (OI1IK-1, TICK-3);
— (pURHYECKEX IIPHHIKNOB QYHKLHOHHPOBAHMS ¥ 0cobeHHOCTEH KOHCTPYKIHE Ma3epHBIX CHCTEM
OHCTAHIMOHHOTO 3ounuposannd (OHK-1, IICK-3);
— (PU3HYECKUX MPUHIIKIIOB QYHKIMOHHPOBAHUSL B 0COOCHHOCTEH KOHCTPYKIIHH Fa3epHBIX CHCTEM
cunosoro HasHageHus {OIIK-1, [TCK-3).
HA YPOGHE 60CHPOUIBEOEHUS!
~ METOJIHKH OLEHKH ITapaMeTpoB jaseprblX Janbaomepos (JICK-35);
— METOIHMKH OIEHKH IAPaMeTPOR JAlepHsIX CHCTEM AMCTaHIORHOTO 308 uposanus (FICK-5);
HU YPOSHE HOHUMAHIA:

~ OCHOB pacyera MapameTpoB M [POCKTHPOBAHKS cumosoro naseproro xomnnekca (FICK-3,
[CK-5);
~ OCHOB NPOEKTHPOBAHHA Ja3ePHBIX KOMILIeKCOB crenuanbioro HasHaucnus (1ICK-3, HCK-5).
YMEHHS:
meopemuyecKue.
~ BEUTONHHTH CPABHUTENHHEIN aHANA3 IPUMECHEHHA PASIMYHBIX JIa3epoB JUIST  CHJIOBOTO
Bo3zeticTrus (OFIK-1, [TCK-5);
NPArRmuYecKie:
— TIPORCAHTH OLCHKY OCHOBHEIX apaMeTpoB AazepHsix ganbEoMepos ([ICK-5);

~ NpOoBGAHTL OUCHKY OCHOBHBIX IEpaMCTPOB NMasCpPHLBIX CHCTCM HHCTAHIHOHHOIC 30HIEHPOBAHKA
(TICK-5);



HABLIKH:
[IpOEKTHPOBAHAS OCHOBHEIX y310B nazepHsrx aaxproMepos ([ICK-3);

HOAB30BAHES THIOBBEIMH MPOTPAMMHBIME MPOAYKTAMEI H% DPEICHHS NPOEKTHBIX H HAYYHEIX
sanau ([TCK-3, IICK-35).



2. MECTO JUCHMILUIUHBI B CTPYKTYPE OO{I BO

Jucruinssa Jlazeprbie cHeTeMbl CHEHMAJLHOT0 HAZHAMEHHS 2BINCTCS HUCHUIIIHHON
BapuaTHBHON JacTH NuKia bioka 1 nporpaMMeL,

Coaepxanne ANCUMIUIMHEBL #BISCTCI JNOTHYSCKHM IPOROIDKEHHEM COISPIKAHAS NUCIUILIHH;
Onruka jiazepos, Teopusi ® npoeKTHpPOBaHEHE HPOTOMHBLIX FA30BBIX Jazepon, Teopus u
DPOEKTHPOBAHNC JA3CPHBIX cHeTeM mepeaayd uadopmanyu, Momuere nazepsl ¥ CNYKHT 404
O3HAKOMJICHHS Clymareiell ¢ QH3UYECKHMH NPHHUHNIAMH QYHKIKOHHPOBAHMS, KOHKPETHHIMH
KOHCTPYKUMAMY H OCOOSHHOCTIMU HPUMEHEHHS Ma3epHol TEXHUKH NS POIICHHES PAOa CIEHaANEHEEIX
3a5au.

Jucnunuysa  gBAMETCY OCHOBOH ULl  OCBOSHMS CHSAYIOWHX . JUCUHIMH: Hay4Ho-
uccaeAoBaTeNLCKan pabora, Beinonnenne BLIMyCKHOH KBAMRGHKAHOHHOI paboThL

HpensaputenbHbie KOMIIETEHUKH, choOpMHpoBaHHbie y oOyuaioierocd A0 HAYANE HU3YUCHHS
IACHUIUTHHBL:

VYK-1 — CrocobeH ocyiecTBAATE KPHTUYECKUH asanu3 npobieMHLIX cuTyannil H4 OCHOBE
CHCTEMHOI'0 I0AX04a, BEIpadaTeIBars CTpaTeriio AekcTuil;

OI1IK-3 — Crocofer npuodperars 1 UCIONH30BATH HOBRIE 3HaHHS B CBOell npenMeTHON o0nacTa
Ha OCHOBE MHQOPMAIMOHHBIX CHCTeM M TEXHOJIOTHH, Ipeinarats HOBLIC HHEH ¥ HO/XO/A5! K PEHICHHIO
HHXEHEepPHBIX 331a4.



3. CTPYKTYPA U COREPXXAHUE AUCITAIUIAHBL

(¢ pacnpeneaenuem o6mero Gio1keTa BPEMEHH B 4acax)

O6mas TPYA0EMKOCTh IHCUHMILIMHBI COCTABAAET 5 3a4eTHBIX SOMHUKL 180 yacoe,

3.1. Coaepsanne (THIAKTHICA) AMCHHATIITHDI
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391 Pasnen 1. PeinacMnie 3agavn 171818 - - 9 25% | 10% 0%
npakTH4YecKne NPHLAGHKeHNA .rlasepnoﬁ TEXHHKH
COHeUHAILHOIG HATHAYCHHL
1.1. Knaccrdxanua n  o030p  COBPEMEHHbIX
ONTOINGKTPOHHBIX W JIA2EPHLIX  CPEiCTB
CNEeIHANBIOTS HATHAUCHTA.
1.2. CneuwanebHOS TPHMEHEHWE [A3€P0B. Ja3CpHLIE
CHCTeMbl HABCACHMS W LEIeyKalaHysd, MOUIHBIC
Na3epHbIC CHCTEMbL 975 CHIIOBOTO BO3ASHCTBHA HA
Oﬁ'hei('[‘, CECTEMBl FHCTAHIIHOHHOTO 30BINPOBAHHA
HT.A.
1.3, TpeGopakks ¥  ocolednoCTH  KOHCTPYKIH
RA3EPHEIX  CHCTEM  CNELHANbHOTO  H3IHAYCHUS,
(OCHOBHbI¢ THIL! Ha3epon, TNPHMEHACMEBEIX JHAA
PeteBiA CRCUHATILHEIX 3a8aM.
2 Pazgen 2. Jlazepuble Komnaaexcsl anna|44|18]i0; - 8 26 | 25% | 30% § 45%

CHICBOTO BO3AGHCTBHA HA 00LEKTSI,

2.1, OcHOsHBIE 330a4H ¥ HANPABACHUA WCIIQNL30BRHN
CUAOBBIX  AASEPHLIX  KOMIUEKCOB.  AHZIH2
cileHapHes GPAMEHEHHA CHIORLIX NA3EPOB.

2.2, OcHOBHBIE  THIBI  JA3ePOB A CUIOBOTO
BO3AeiicTBHA Ha 00BEKTH — xuMudeckue (HE/DF,
KHCAOPOAKO-HOARYE), COz-arrpopaspaoEeie,
TBEPAOTEABHBIC Eid COs-ra3zopyHaMuvIecKue,
CpapHATERBHEIH aHANM3 PE3THGHEIK THIOB 1a3¢poB
B 3aBHCHMOCTH OT CI@HAPUEE HCIIOAL3ORAHTIA.

2.3, CTpykTypa CHNOBRIX  FA3EPHBIX  KOMIUIEKCOB
HA3EMHOTG,  BOZAYIZHOTO M KOCMIMECKOTO
GasupoBanuA.  OCODSHHOCTH  KOHCTRYKUHW H
OCHOBHBIE RapaMETPRL.

2.4. PacrpocTpanedyé MOOIHOTO Na3epHOre HIFyYeHHA
B TypOynedtHoil arMochepe.

2.5. OcHOBE: pacuera fapaMeTpoR M MPOSKTHPOBAaHAA]

CHIOBOIO Ja32DHOID KOMILISRCA.




Pasgen 3. Hpumenenue  najepos B
JansluonMepax, CHCTeMaX HAaBESASHHA H HENCYRAZAHHA,

3.1. OcHOBHEIC  TARBL  A&3EPHHX  JaABHOMEPOB.
KoucTpyxzus nalepHoero TansEOMEPa H pacuerT ero
XAPAKTEPHCTHK.

3.2. JasepHble CHCTEMB RAaBENCHBA H ISHEYKA3AHUA,
[pramun me#cTsiA, 0cO0CHHOCTH KOHCTPYRIMY U
IpHMEHEHH.

3.1. OurconexkTpoHHBIE  CHCTeMB!  RabaroneHHs W

HCIIOMB3OBAHKE TA3CPOB B HX COCTABE,

35

15

25%

36%

40%

Pazgen 4. JlasepHsic  cHCTeMb!l  Jiis
ofHapYAKCHHS ONACHLIX BElHeCTB.

4.1. JiazepHsie CUCTEMBI BHCTEHUMOHHGTO
soupupopanuia.  OCHOBHBIE  THNMEL  ARJAPOR:
A3p030/BHRH, ddepeHIRANEHORO NOTACIHEHNS |
paccesH A, PaMaHOBCKIH, QNyOopecugHTHEIH I T.1.
PHINYECKUE IPHHLMIBL KX paboThl,

4.2. OcHOBBL TDPOCKTHPOBANME  JIAIEPHLIX  CHCYEM

MHCTAHLIMOHHOTO  30HAMposanus. OcobeHHocTH

KOHCTPYKHMH B COCTaB.

4.3. OnTosnEeKTPOHHBIE M JA3ePHBIE CHCTEMB! B
TEXHHYSCKUX CPENICTBAX KOHTAKTHOTO
0OHapy)XeHIA ONaCHBIX BEUIECTB.

4.4, Henonp3oBaHue NOTNOIIATENLEON HHQparpacHoR
CUEKTPOCKOIME [ ODHapyXeHHA  OHacHblx
BelecTB, [Ipuneps! peanu3aumi,

4.5. PamMaHOBCKKHE OETEKTODE BIPRIBMATEHIL |
Ha&pPKOTHYECKHKX BELISCTB,

4.6. JazepHas 3MHCCHOHHAA CNEKTPOCKONMA ONACHHIX
BELIECTB.

84

25%

30%

15%

BCEI'O IO JUCURILIHHE

180

51

34y - 17 | 129

106%

100%

106%

3.3 JlaGopatopnsiii IpaKTHKYM

Ne
a/n

HoMmep pasgena
AHCHHIIHHBE

Tema naboparoproro IaRATHN

Haumenosaune
AaGopaTopHy

O0nen, aya.

qacoge

Paznen 2

Pacuer napaMeTpoBs TPAcchl NPOXOMRISHHSA
JIAZEPHOIO H3NyUetya B arMocdepe

KomneeTepHe#t knace
xap. U1

4

Pazpen 2

CpaB HUTEALHE AaHaJIR3 MPOXOHTCHHA
MOIIHCTO HaZEPHOTO HIAYHCHRA B
TypSynenTHOH atmocdepe.

KomosioTepRelii knace
kad. M1

Paznen 3

3]16]3 reTiaecKuit pacHer Ha3jepHolro
JAIsHOMEDD

KomMmnproTepHBHT Kiace
xag. M1

Pazgen 3

Pacuet TernosuIopa

Komnerorepasiif kaace
wady. M1

[P

Paspen 4

Onepreriteckuli pacuer AMAAPHON CHCTEMS]

KoMmstoTepHHIi Knace
kad. K1

Hroro:

17




3.2. Camocromreanuasn pabora cryaenta (CPC)

Bpema {yac)

Homep v uanmenopanne COJAEPKAHUE
pasfena IECHHAIHHE] YHEBHOT'O 3AHARHA CPC
:)::::ne;;;E:::;t?:&iﬁ::ﬁﬂ H3yuenue OpegycMOTPEHHBIX HpOrpaMmoll AHZaKTHHSCKEHX ?
nasepHof TexmHcH SNMHHL [0  MATEPHanaMm  JIeKIHOHHLIX  3auaTHil o
PEKOMEHNYEeMOR fUTEpaTYpe
CREUHAALHOIC BATHAYEH .
Hayuexune npegyCMOTPEHHBIX TIPOTpaMMOH ARNAKTHUECKHX 12
eEMHAL, WO MaTepHaraM  JCKUMOEHEIX  3aHATHH
pPEKOMEHEYEMOH IMTEpATYpE
Paspen 2. Jlasepurie flonrorosra ¥ BEITIONHEHKIO B 3a1IKTe AabopaTopHol paboTsl 7
KOMIEAeKCh A58 CHACBONO «Pacter napaMeTpoB TPACCHl [OPOXOMIEHHA HAAEPHOTO
BO3AeiicTEUA HA 00LeKThL. WIMY4SHHT B aTMocepen
TloaroTeBKA X BLITOARSHIIO K 3alIuTe JadopaTtopHoli padoTsl 7
«CpaBafrenyHEHT aHARH3 NPOXOHECHEA MOILHOTO NA3EPHOrO
n3iyyeHys B TypOyaeHTHOR atMocdepen
HayyeHne NpesycMOTPEHHBIX TIPOTPaMMON AHAAKTHUECKHX 6
EAUHML  TIO  MATepHaNaM  ASKUMOMHEX  3aHami  H
Paznen 3. TIpMenenne DEKOMeHLYeMOli JHTEpaType
J1A3epoh B A2ALHOMEPAX, TloaroToBxa X BeIRONACHWIO I 3aute nabopatopHoil padoTs! 7
CHECTeMAX HABeJeHHs i
«JBEPTeTHYECKKH PACHET AFIEPHOTO NANbHAOMEPAY
HeJeyKalaHHa.
floyiroronka k BEINOAHEH MO U 3aimuTe JabopaTopreii paforh 7
«Pacuer Teross3opar
Hsyuerue OpegycMOTPEHHBIX HPOIpaMMON OHIAKTHUSCKHEX 28
ENEHHE [0 MATepWanaM  JIeKUHOHHBIX  3aEATHH
Pasnen 4. Jlazeprbie cHeTEMbI PEKOMEHIYeMOil THTEpaType
Aas cOHAPYXKEHHH ONACHBIX 7
BElLEECTB. TogroToska ¥ SEITONHERMIO K 3alHTe FabopaTopHoit paboTsl
«InepreTUteckuil pacyeT AURAPHON CUCTEMBIN
Pasnen 1-4. {loaroToBKa X 3K3aMERY 39
BCETO: 129




4. ®OPMBI KOHTPOJISI OCBOEHUSA JTUCTIUITIHHB!

TPA®UK KOHTPOJBHBIX MEPOITPHSITHI

CEMECTP HEIEJIM CEMECTPA
i]2 3 41516 7 g9 10} 11 12 1 13 14 1 15 16 17
9 JiP1 TPl JIP} pi JiP2 K

Yesnopabe 0603HAUCHI:
— JP1 —cxaua onsol nabopatopHoil paorsr;
— JIP2 — cpnawa gByX nmaGoparopusix paboT;
- - cnava noxnana;
— K- konmoxerym.

Texymas arrecTanus CTyJSHTOB NpPOM3BOLNHICS B MHCKDETHHIC BPEMEHHBIE HHTEPBAJIEL
JIEKTOPOM H TPENONABATEsieM, BEAyUIHM NabOPATOPHBIE 3aHATHS IO JHECHHIUIHHE B CIEAYIONHX
bopmax:

&  BLIONHCHHE H 32IUTa AabopaTopHEX padoT;

®  yYacTHE B KOJIOKBHYME;

¢  BHIIONHEHHE ¥ CA29a JOKNANa;

© OTHENBPHO  OLCHMBAIOTCA  JMYHOCTHBIE — KagecTBa  CTYAEHTE  (AKKYpaTHOCTS,
UCIHONHATSNIBAOCTE, HHHITHATHBHOCTE) ~— paboTa ¥ MOCKH, CBOEBPEMEHHAS Cada TEeCTOB,
OTYETOB K j1ab0opaTopusM paboTaM W HUCEMEHHBIX JIOMALITHEX 3aNaHui,

Pybexifasi aTTeCTAIs CTYJIEHTOB TNPOM3BONMTCA 1O WTOraM TOJOBHHEL CEMEcTpa B
creayoumx hbopMmax:

®  3AWHATA SBYX JabOpaToprbIX paboT H3 uHCla IPeNyCMOTPEHHEIX HA CEMECTD;

®  BBIIOJHEHHE TpexX JafopaTopHBIX paboT.

HpomekyTOUnLIi KOHTPOIL 10 PE3YNHTATAM CEMECTPa 110 JHCUUIUIAEE TPOXOTUT B hopMe
SK3aMEHA (BKIIOHAET B Ce0sl OTBETH Ha TEOPETHUECKHE BOTPOCH). DK3aMeHy NpealIecTBYeT JOMmyCK,

KOTOPbi# ofopMiserca ra 17-ff "emene cemMecTpa IO Pe3YIBTATAM RALNHTHI nabopatopHbix pabor,
caus JOKIaNa U YCHEIHOTO Y4AaCTHS B KOIUIOKBUYME.

DOHAB OTIEHOWHBIX CPCECTE, BHIIOHAOINHEC THIIOBLIC 3a8TAHHS, TECTRI H METOJRLI KOHTDOA,

HO3BOJIAOLIME OUEHHTS PE3YARTaThl 00pa3soBarRHs 1O AEHHOH NUCIHIUIMHE, BEIIOUSHS! B cocTas YMK
OUCIAILIHHEL ¥ tepeunciess! B [ punoxenan 3,
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5. YUEBHO-METONAYECKOE ¥ HHOOPMAIHOHHOE OEECIEYEHIE
AUCHANIAHBL

5.1. OcuosHas nmureparypa:

1. Manpxos, Bakrop Muxaitnrosry. OcHoBE HPOCKTUPOBAHHA IPOTOUHBIX TA30BEIX JIa3ePOB
{Texer] : mocoSue x mpakTHYecKuM 3amsTHAM [UTa By3os] / B. M. Manskos, Y. A. Kucends, A. E.
Opaos ; BI'TY "BOEHMEX" nm. JI. @. Veruuosa. - CI16. - (0. m.], 2012. - 66 ¢, : rpad., cxemsL, Tabi.
- buGimorp.: ¢. 65, - Ve, o6ossau. u coxpaur.: c. 3-4. - Kotpon. Bonpocsr: B KoHIe 3aagTHil. - ISBN
978-5-85546-698-0-6

2. Manbkos, Buxrop Muxatinosae. ['asopas Dusamuka paboverc xaHana CBEPXIBYKOBBIX
Tas0seIx NMazepoB [Texct] : yuebuoe nocobue [ans vysos] / B. M. Manrkos, H. A. Kucenés, A. E.
Opinos ; BI'TY "BOEHMEX" um. . @. Yerunosa. - CLI6. ¢ 6. u.], 2010. - 149 ¢. : rpad., cxemer,
1201, GoT0. - Brbnuorp. B konue pasz, - Bubnworp. 8 moncrpou. npum. - Venos. o6oszat.: ¢. 3-4. -
ISBN 978-5-85546-519-8

3. Jlaseper: npumenenns u npuioxerus [Texer] : yuebnoe mocobue mma sy3oB / A. C.
Bopeitwio [m 1p.] ; pen. A. C. Bopettmo ; , BI'TY "BOEHMEX" . HA. ©. Yerunosa. - CII6. : Jians,
2016. - 519 c. : 4 Bxn. 1L, cxemsy, Tabn., Por, - (Yuebuuxu a1 By3os. Crienuansuas MTEpaTypa). -
ABTOpEI YKa3. Ha ¢. 519. - Bubauorp. B xomue T1Ias. - Konrtp. Bonpocrr: B xonue raas. - Mpua.: ¢. 490-
510. - ISBN 978-6-8114-2234-0

4. Bopefino, BraguMup AHaTONLeBHY. DHEeKTPOHHBIC KOMIIOHGHTEI Na3epHOd  TEeXHHKH
{Texcr] : yueSHoe nocobue [ans By308] / B. A. Bopetimo, JI. . Kouun ; BI'TY "BOEHMEX" um. .
®. Yerunosa, - CII6. : [6. n], 2015. - 213 ¢. : cxemsl, Tabn., poro, rpad. - Bubnmorp.: c. 205. -
Kontp. sapanns: B xomue rias. - [pwun.: ¢, 206-2111. - ISBN 978-5-85546.872-4 '

5. BoerHwie npuMeHenns nasepos {Teker] : yueGnoe nocobue [nas By308] / B. A. bopeitio
[# ap.] ; pea. A. C. Bopeiimo ; BI'TY "BOEHMEX" uw, H. @. Yerumopa. ~ CII6. : [6. m.], 2015. - 102
¢. : rpad., cxemel, 1abn., Goro. - Bubnworp.: ¢. 100-101. - Bonpoce!: B KoHue pas. - 3anaud: B koule
pasa. - Besoznn: B xouue pasz. - ISBN 978-5-85546-906-6

5.2 JononnurensHas suTepaTypa:

1. JloGautr, Burammit Brmamummposmu. Jlasepurre cHeTeMBl cHemManbHOrO HAsHAUCHHA
[SnexTporHBI pecype] : B 2 w. / B. B. Ho6Gaués, C. 0. Crpaxos ; BI'TY "BOEHMEX" uu. O O,
Yeruuosa. - SnekTpon. texcrossie nad. - CII6. - (6. n.], 2007. 9. { : BuoMerpHuecKre TEXHONOTHH B
3anade WACHTHQUKAUMH TUIHOCTH. - 2007. - 1 911 MecTK. AMCK : uB. 00p., cxeMsl, TabiL., hoto. -
Bubmuorp.: ¢, 28.

2. JloGaués, Bwramuit Bnammmuposuy, Jlasepupie cucTeMBl CHENHANHHONO HAazHAYEHHS
[SnextpormHsni pecype] : B 2 4. / B. B. JloGaués, C. 10. Crpaxor ; BI'TY "BOEHMEX" um. A .
Yerunopa. - SnextpoH. TexcToBre pam. - CII6. {6. m.}, 2007. 4. 2 : JlunapHsie KoMIUIEKCE U
AHCTAHUHOHHOTO 30HAMPOBAHHS aTMocdeprt. - 2007. - 1 3. JKeCcTK. MuCK : I8, | abp., cxemsl, Tabi.,
@oro. - BeGngorp.: ¢. 20.

3. Opywxue 0 Texsomoruu Pocenn [Texer] = Russia's Arms and Technologies: The XXI
Century Encyclopedia : sunnxnonemus. XXI sek / pen. C. b. Upanos. - M. ; Opyxue ¥ TeXHOROTHY,
2000 - 2007. - ISBN 5-93799-010-2. T. XI : OnTHKO-3/IEKTPOHBEIE CHCTEMEL U nazeprag TeXHuKa =
Optoelectronic and Laser Systems : V. X1 / ped. coB. A. Mockoseruit [u ap.]. - 2005. - 719 ¢, - HOpPTP.,
pHC., Tabn., poro. - Mznatenn : ua obopore THT. 1. - TeKeT Napail. Ha auri. g3, - YrazaTens - c. 708-
719. - ISBN 5-93799-020-X

4. Jlaszapes, Jleomun Ilasnopus. OnNTHKO-3IeKTPOHREIE NPUOOPE! HABEACHHS JCTATEIEHbIX
annaparos [Texcr| : yueGuuk mms mrysos / JI II. Jlasapes. - Y3g. 4-e, nepepab. u mom. - M. :
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Mamunoctpoerre, 1984. - 480 c. : mx., rpad. - Bubmuorp.: ¢. 500. - [punoxenue: c. 478-499. -
Ipenmernsiit ykas.: ¢. 501-505

5. Opaos, Bamum Anexcangposny. [IpuGopsl HaOTIONEHUS HOYLIO U IpH OI'pPaHugeHHO
BupumocTE [Texer] . momorpadma / B. A. Opmos, B. Y. Ilerpos : pen. 0. Y. Mnamxun. - M. :
Boennsnar, 1989. - 254 ¢. : rpad., pac., Tabi., doro. - Bubmiorp.: ¢. 249-252. - ISBN 5-203-00278-9

6. Msannmkos, Skos Mouceerny. Omnruxo-snexTposnsie TpHOOPHl AL OpUEHTAlUY H
HABATALHHA KOCMuUYeckyX aruraparos [Texer] / 5. M. MBananxos. - M. : Mammwoctpoenne, 1971. -
199 ¢. : un., rpad., cxemsy, Tadu. - Babmuorp.: ¢. 195-197

7. Baitfopomun, IOpuit BacunseBuy. OcHOBEI A3¢PHOM TEXHUKH [Texcr] : Yuebuuxk mia
BY3o0s / 10. B. BaiiGopomun. - 2-¢ u3x., nepepab. u xom. - Kuep : Brima mk., 1988. - 383 c. - rpad.,
pHC., Tabn. - bubmorp.: ¢. 378 - 379, - Ocrosa. obo3uaw. : ¢. 5 - 6. - [punoxesnne : ¢. 374 - 375. -
IpeameTasrit yxas. : c. 376 - 377. - ISBN 5-11-000011-5

8. Kapacux, Banepuit Edmmosnu. JlokanuoHHEIE Ta3epHble CHCTEMbL BRICHUS [Texcr} / B. E.
Kapacuk, B. M. Opnos. - M. : MI'TY um. Baymana, 2013. - 479 c. : rpad., Tabm. - bubmiorp.: ¢. 472-
476. - Coxpam.: ¢. 7-8. - [pu.: ¢. 445-471. - ISBN 978-5-7038-3667-5

5.3. Hepeuenr pecypcor HHGOPMAINHORHO-TENEKOMMYHHKAIIHOBHON ceTu "Wnrtepuer",
HEOOXOMMMEIX JUT1 OCBOSHHS AUCIUILINHEL, SAeKTPOHHEIE GHOIHOTEUHEIE CHCTEMBL:

1. hitp://e.Janbook.cony 3BC uznarenmrersa «JIauny.

2. https://www.biblio-online.rw/3BC FOpaiir
. http://library.voenmeh.ru/ - calir 6ubnuorexu BI'TY um. .. Verunosa «Boenmexy
4. hitp//'www laserportal.tu/ - nayun0-06pazoBaTeNbHEI npoekxt "Jlaseprsii mopran”
http://www.boeing.com/ Komnanus «Bouary.

http://www.northropgrumman.com/ Kommasus «Hoprpon I'pymmans.
http://www.trw.com/ Komnanus «TRW».

Lad

N

5.4. Hporpamuuoe ofecnedenie.

B pacnopsienie CTYOEHTOB NpPEHOCTABIASTCH HMEIOIIEScs B naboparopusix  Kabenpo:
CICHHANLHOE IIporpaMMHOe olecneuenue 1o obpaGoTke janHBIX npubopoB, chemmansuoe (10 s
pacueToB m MmopenHpoBanus MATLAB, Mathcad, DBP&LBP, a Taxxe maxersi O ofmero
Ha3HAYEHHA: IAKeT ohuCHEIX Hputokennit Microsoft Office, Google Chrome, PDF Adobe Reader.

5.5. MudopMauyonHLie TeXHOTOTHH, HCONB3YEMBIE TIPH OCYIIECTRICHTN 00pazoBaTesHOTO
npouecca:
= TMIPUMCHCHHE CPE/CTB MyILTHMe A B 00Pa30BaTeIbHOM IPOLecee (IPeseRTalHN);
— HOpOBEACHHC IPAKTUYECKHX 3aBATHH B  KOMIBIOTEPHOM  KI4cce, BRIIOYCHHOM B
HHQOPMALMOHHYIO KOMIBIOTEPHYIO CETh Kalepsr;
— BO3MOXHOCTE KOHCY/JBTHPOBRHHSA 00ydarolwxcs NPEenoZaBaTeiiiMM NOCPEACTBOM  CETH
Mnreprer;

~  AOCTYHHOCTH Y4EOHBIX MATEPHANOB 4epes ceTh MHTepHeT A% MobOro yeacTHuKA yIeGHOTO
nponecea.

12



6. MATEPHAJABHO-TEXHITMECKOE OBECIIEHMEHUE JUCIIHILIAHE]

1. JlexnpoHRLIC 3aHATHS,
1) KOMILIEKT 3IEKTPOHHEIX Npe3eHTaunit/Cnaitnos,
2) ayawropusd, ocHauleHHasd MpPe3eHTANHOHHOH Texnuko# (mpoexTop, 3KpaH,
KOMIIBIOTED ).

2, RaBopaTopHEle 3aHATHA:
1) aymuropns, ocHameHuas PC3CHTAUHOHHON TEXEHUKOH (MPOeKTOp, HKDAaH,
KOMITBIOTED);
2) KOMIBIOTEPHBIH KIACC;

3) makers! 11O ofiero HasHaueHHS: MakeT OQUCHHIX HpunoXerHi Microsoft
Office, Google Chrome, PDF Adobe Reader;
4) cnegmanusnporansoe 110 MATLAB, Mathcad, DBP&LBP,

3. llpouee

1) pabouee MecTo nperojaBaTels, OCHANIEHHOS KOMIIBLIOTEPOM ¢ JOCTYNOM B
HuTepHET,

2} paloume MecTa CTYJEHTOB, OCHRINEHHBIE KOMIBIOTEpAMH C IOCTYIIOM B
VinTepHeT, npensazsadeHabe LIS paboTH B BIEKTPOHHON 00pazoBaTelsHOH
cpexe.
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Hpunoxense 1
¥ padoueli AporpaMme AHCHNIITHHE
«JiazepHbie CHCTEMEI CNIENHAALHOT) HAIHAYEHHAR

AHHOTARuSA padouel nporpaMmMbl

Juciommmaa  «Jla3epEpie  CHCTEMEBl  CHSHHANBHOIO HalHAWCHWs» ABIfeTcd JTHUCLMIUTMHOMH
BapHATHBHOH WaCTH LMKMA broxa 1 mporpaMmbl HONIOTOBKM CTYHEHTOB HO HampasneEmo 12.04.05
«JlazepHas TeXHHKA M Na3epHble TeXHONOTMW». JlucuurmnmHa peamusyercs Ha Gakymsrere «M»
WndopManionssle H  YIIPAaBIOIIME CHCTeMBl bBantdiicKOro ToCyZapeTBEHHOIO  TEXHHYECKOTo
yuusepeurera uM. J.@. Yerusosa kadenpoit «H1» JlazepHas Texauxa.

Hucrummna manenena Ra GopMupoBaHne ofmenpodeccnonanpHol komuereHnmy OIIK-1
npodeccronambax koMrerertyn 11CK-3, TICK-5 BpmyckHuKA.

Copeprxasne JACIOMINIMHES] OXBATHIBACT LIHPOKUAH KPYr BOMPOCOB, CBA3AHHBIK ¢ NpHHIHIAMIA
paGoTH, OCHOBHBEIMHM TEXHHYSCKHMM XAPAKTCPHCTHKAMY W METOHAME IIPOSKTHPOBAHUA Ja3epHBIX
CHCTEM CHEHNHaNBHOTO HAa3HAYCHHA, B YACTHOCTH, JHAAPHBIX CHCTEM JHCTAHIMOHHOIO MOHHTODHEra
COCTOSHHS aTMOcephl ¥ ONpeAeNieHus €€ XUMKUYECKOro C©0C1asa, Na3lepHbiX CHCTeM LI
MUCTABIMOHHOR Nepeaayyt SHEPIRH A3ePHOr0 UINYHMEHIS K 0OBeKTY, Na3epHBIX CUCTEM HaBeNeHHE,
NeNneyKasaRd ¥ HaBHTAOKH H APYTHX; B paMKaxX SUCIHIIHHEI H3yJaloICA CYIMIECTRYIOIIHE CHCTEMBI
TAKOT'0 THIA, NPHHIMITE HX OCTPOSHAS, CTPYKIYpA M METONXKH pacyera H IPOCKTAPOBAHUS TAKAX
CHCTEM.

[IpenonaBasne WCUMIUTHHEL TPeTyCMAaTpHBaeT CREHyIolHe (OpMBI Oprauzamvd  yu4e0HOro
Ipoiiecca: JIEKIIH, Aab0PaTOpHEIE 3aHITH, CaMOCTOSTeNbHas padoTa CTY/IERTa, KOHCYIBTAIHH.

Hporpammoit JHCIHIUTHHEL EPEAYCMOTPEHB! CISAYIOUUS BHAB KORTPOLL:

Tekymaa arrecTayHsf CTYICHTOB NPOM3IBONUTCS B JUCKPCTHLIC BpEMEHHbIE HHTEPBAEL
NEKTOPOM ¥ IpenoJaBaTeleM, BeNyHIuM IabopaTopHBle 3afsSTHs 10 JUCHUTUTMHE B CHEAYIOL{AX
dopmax:

e  BEIMONHEHME W 3a1uTa Jadoparopabix pabor;

e  YJACTHE B KOJUIOKBHYME;

e  BEIIONHEHME H CAa4a HOKAanda;

e OTHENLHO  OHECHHBAIOTCH  JHYHOCTHRIE  KauecTBa  CTyOeHTA  (axKypaTHOCTS,

ACHONHUTENBHOCT, HHHIHATUBHOCTE) — paboTa ¥y HOCKH, CBOCBPEMCHHAS CAYA TECTOB,
OTYeTOR K abopaTopHEIM paboTaM U NUCEMCHHSIX HOMANIHUX 3a{aHuni.

PyGexxHasi aTrecralst CTIYASHTOB [IPDOM3BORUTCE IO HTOraM [IONOBHHEI CEMECTPa B
CeAYIOIEX GopMax:

®  3aIMTA ABYX Jal0opatopHEIX padoT B3 YHCIA MPEYCMOTPEHHEIX HA CEMECTD;

¢ BRITOMHEHKES Tpex naboparopuelx padorT.

HposmexyTodnsiii KOHTPOJIb IO Pe3YABTATAM CEMECTPa [I0 JHCIUTIHIEES NPOXOIUT B GopMe
aK3aMeHa (BKMOUAET B ¢eDA OTBETHI HA TEOPETHHECKHE BONPOCH ). JK3aMEHY HPEIUICCTBYET AOTYCK,
KoTopell odopmisercs Ha 17-U Hefmene ceMecTpa MmO PE3YNBTATAM 3AIIATHI Nab0paTopHEX paboT,
CayK JOKNAZA ¥ YCHEITHOTO YHACTHS B KOJUIOKBUYME,

O0Cmas TPyZOeMKOCT: OCBOCHMS MUCLUMLIAHE! COCTABAACT S5 3aueTHRIX emprmn 180 uacos.

TporpamMmoit THCTHHIIIHHEL TPeyCMOTpeHs! Hekitronuse (34 gaca), naGoparopHbie (17 YacoB) 3aHATHA U
129 wacon camocToaTenbHOM paboTsl cTyACHTA.
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- Dipunomenne 2
¥ paGouel HporparMMe IHCUMIIHED]
«Jlazepasie CHCTEMb! CHSHHAABHOTC HAZHAUCHHAD

TEXHOJIOT'YHX ¥ GOPMBI IIPEIIOJABAHNSI
Pexomenaaiuy no oprauu3aniy ¥ TeXHOJOTHAM o0ydeHnd AJis NpenoaaBaTe/is

I. ObpaszoBaTelbHbie TEXHOJOTHH

Ipeniogapanue AMCIUILIEHE! BEIETCA ¢ NPUMEHECHHEM CHEIYIOIMX BHIOB 0GPa30BATENLHBIX
TEXHOJIOIHH!

HndgopmasuoHHbIe TEXHOJOTRN: UCIOIL30BAHYE 2ACKTPOHHBIX 00pa3oBaTENbHLX PECYPCOR
(ncronb30BaHME CPEACTB MYIBTUMENHA B 00pazoBaTENbHOM Hpouecce (IPE3EHTALHH), DIEKTPOHHEIE
BEPCHE Y4eOBBIX M TPAKTHUSCKHX TOCOOWI, PEKOMEHAOBAHHLIX AMA M3YYEHMS JUCHHILIHHEL) IpH
HPOBERCHHH JEKUMOHHBIX 3aHYTHH K CaMOCTOATENLHON paGoTsl CTYACHIOB, B3aUMONEHCTRHE C
IPEoJaBaTeieM BHe YacOB PACIIACAHMS 3aHATHI IocpeNCcTROM Infernet.

Pabora B KoMande — COBMECTHAS AEATENBHOCTL CTYLEHTOR B IPYINE [OX PYKOBOJICTBOM
JMEepa, HalpaB/IeHHas Ha pelneHue oOIEH 3alauM IYTeM TBOPHECKOTO CHOMKEHUA PE3yNETATOR
UHIMBHAYANBHOH paGoTEl YNISHOB KOM@HABI C JENCHHEM MOTHOMOYUM H OTBETCTBEHHOCTH.

IHpobaemuoe ofyuenye: CTUMYNHPOBAHAE CTYNCHTOB K CAMOCTOSTCIBHOMY IPHOOPETERHIO
3HAHKH, HeOOXOAUMBIX [ PEIEHNS KOHKPETHOH MpodieMst.

Mexancusnnaaapruoe ol0ydenHe: MCIONL30BaHHE 3HAHKE M3 pasHBIX ofnacred, wux
IPYIIMPOBKA M KOHHCHTPAUA B KOHTEKCTE pelaeMol 3a1auu.

II. Bunel # copepkanne yueGHbIX 3aHATHIL

Paspen 1. Pemnaemble 3a5a41 H NPaKTHYECKAE MPHAOKSHNA Ha3ePHOH TEXHHKHE CIIEIHAILHOT0
HA3HAYCHIS.
Teopernueckue sapaTua (Tekuuu) - § Yacos.

Jdexmus 1. Qopma IpopeeHHs — HU3IYHEHHE TEOPETHUSCKUX BOIPOcoB. I[lpuBomuTes
KNAacCH(pRKAUHA II0 BRUTONHACSMBIM 381184aM COBPEMEHHEIX OIITONEKTPORHBIX W MA3CPHBIX CPEJCTB
CHCHNATBHOr0 HasHAueHMA. Brigendercs rpynma upuOopoB, HEMCTBHE KOTOPBIX OCHOBAHO Ha
YHHKQIBHBIX ~ CBOHCTBAX  JIA36PHOTO  HM3IyYEHHs  —  KOFEPEHTHOCTH,  HANpPaBileHHOCTH,
MOHOXPOMATHIHOCTH, Onaromaps KOTOPBIM Ja3epHBIC CHCTEMBl MOIYT peilaTh LeNbsli Ccnexrp
CHELHATSHEIX 3aa9.

Jlexnua 2. Popma HpOBCHEHHS — USYUSHHE TEOPETHUCCKUX BRompocoB. Ilpmsonwres 0630p
COBPEMCHHBIX JIa3€PHBIX CHCTEM, MKCTIONB3YEMBIX B CPENCTBAX BOOPYXKECHHA (TEXHHYECKOro
OCHALICHHS apMEHCKUX ¥ CHEUHAIBHBIX MOAPa3ACICHMHE): CHCTEMBl HABENCHUS W ILENEYKA3aHud,
MOIHBIC JA3CPHBIC CHCTEMBI JJIE CHJIOBOTO BO3HeMcTBHS Ha OOBLEKT, CHCTEMEl JHCTEHUHOHHOTO
30HAHPOBAHNS, KOHTAKTHRIE CHCTEMB! 0ORAPYXEHUs ONACHBIX BEIECTR U T.J1.

Jekuun 3. PopMa npopeAeHHA — H3YYEHHE TECOPETHHECKHX BONPOCOB, DopMynupyloTcs
OCHOBHBIC TPeOOBaHUA M 0COGSHHOCTH KOHCTPYKIIWE JA3SPHBIX CHCTEM CHEIHANLHONO Ha3HAYCHHL.
[IpuBonuTcs 0630p OCHOBHBIX THIIOB J1a3¢POB, HPHUMEHSIEMEIX JNIs PEIIeHUs CHEeMHATbHEIX 3a/1a4.
¥rpasaenuwe caMocTofreas ol padoToii ctynenra — I wac,

KoRcynbranpu mo comepixaHuio Pasiena — B Yackl IIAHOBRIX ©XKEHEHSTBHEIX KOHCYJIBTAIUH #
1o Internet.

Paspen 2. JIazepupie KoMIIEKCHI 15 CHJIOBOT0 BO3ACHCTBUSR HA 00HLEKTHL.
Teoperwueckue 3anaTas (exuuu) - 10 yacon.

Jlexnun 4. ©opMa NpOBEHCHHS — M3YYCHHE TEOPETHYECKHX BONPOCOB. IlpuBosmres ofsop
OCHOBHBIX 389 W HaNpaBMelyH HCHONb30BaHMs CHIOBRIX Ja3ePHBIX KOMIUIGKCOB, QHANA3ZHPYIOTCS
CHEHAPHH NPHMCHEHHUS CHIOBEIX Na3¢pos. PaccMaTpUBaioTes OCHOBHbIC THIIB! JIA3EPOB Ui CHIIOBOTO
BO3/elicTBUA Ha obbektst — xummueckue (HF/DF, xucnopopmo-ionmse), CO,-3xTpopaspsauLie,
TRepAOTENEHbIE ¥ CO2-Ta30iMHaAMHTECKIE.
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Jlexuua 5. @opMa TpPOBEHEHHMS — H3yHEHWE TEOPETHYECKHX Bonpocos. [Iposonmres
CPABHUTENBHEIN AHAIN3 PA3THYKEIX THIOB JJA3¢POB B 3aBUCHMOCTH OT CIEHAPUEB HMCIIOIH30BAHML.
TIpyBOAHATCS CTPYKTYPA CHIOBHIX Na3epHEIX KOMIMNEKCOB HA3EMHEOTO, BO3JAYLIHOTO M KOCMHYECKOTO
Ga3UpOBAHHS, HX 0COGEHHOCTH KOHCTPYKLHM ¥ OCHOBHEIG ITapaMeTphl. IIpHBOAMTCH KpaTkui 0030p
peaNM3yeMBIX POSKTOB IO CO3JAHAX CHIIOBBIX NA3€PHBEIX KOMIUIEKCOB. [IaioTcs OCHOBBI pacueTa
TAPAMETPOR ¥ IIPOEKTHPOBAHMSA CHIOBOTO JHA3CPHOTO KOMIUICKCA.

Jlexuus 6. PopMa NpoBEeNEHHS — HIYGEHUE TEOPSTHUECKHX BOIPOCOB. PaccMaTpHBaeTCR
paCcTpOCTpAHEHHE MOIHOTO HA3epHOTO H3NyveHHs B TypOynentHo# atMocdepe. DopMymApyiOTCS
ocHOBHEIE (PAKTOPBI, BAHSIOMHE Ha pacupejeNeHue TUIOTHOCTH MOIUHOCTH H3AYHCHHA Ha LCIH.
TIpHBOASTCA OCHOBHBIC YDABHEHWS DACIPOCTPAHCHMS JIA3EPHOTO H3NyUeHUs B TypOyneHTHOH
atMochepe B YOIOBHAX HECTALMOHAPHOTO TENA0BOI0 CAMOBO3/ICHCTBHESA W METOE HX PEIICHHU.

Jexcnus 7. Dopma NPoBEIeHHs — ¥3YUSHHE TeOpETHUecKuX Bonpocos. Jaercs 0630p crmocobos
OIIpeZenenys BEICOTHRIX Mpoduieil TepMOTHHAMMUECKUX TAPAMETPOB ATMOCHEPSE, KOI(DOHLMEHTOB
MOJNEKYAIPHOTO MW  a3PO3ONBHOr0  OciableHds, CTPYKTYpHOM XapaKTCpMCTHKHA — IIOKA3areid
npesioMieHns. IIpUBOAMTC ONMCAHKE NPOTPAMME! pacdera IIPOXOAUIEHHS MOLIHOIO JA3¢pHOTO
U3y4eHns B TypOyIeHTHOH aTMocdepe ¢ YIeTOM TEMI0BOr0 CaMOBO3IEHCTBHS.

JaGoparopHsiii npakTHKYM ~ 8 wacos, 2 1aboparopubie paboThl.

Jlaboparopnasr paGora Ne 1. Pacuer mapaMerpoB TPacchl NPOXGRICHHA JA3EPHOrO
u3jtydeHns B armocdepe.

®opMa BEINONHEHHA —~ WHANBHYANbHA], pafora B KOMIBIOTEPHOM KIIacCe ¢ HCIONb30BAHACM
IPOTPaMMBI PACHETA TPOXOKACHHST MOLIHOTO JIA3epHOTO H3NyweHus B TypSynenTtHOH# atMocdepe.
IIpenpapurenbioe QOpPMHEPOBaHWE HHAMBHIYANLHBIX 38JAHHH C Y4YeToM 3ajladi NPOBEICHHAS
CPABHUTENBLHOTO AHAMM3A IapaMeTPOB TPAcChl MR pasHbix ycnosmi TypOymenrnoctd. Hlposenenme
pacyeTa NapaMeTpoB atMoc(epbl, Ha PasiMuHbIX TpaccaX, B PasIUIHEX TYPOYNCHTHBIX yCHOBHIX.
['pPyOTHPOBKA PE3y/ILTATOB, TONYYECHHEIX IPY BHITONHCHUA HHIUBHAYIbHBIX 3a08HKH ¥ IPOBEAEHKE
CpaBHUTENBHOrO aHallu3a.

JiaGoparopuas padora Ne 2. CpaBHATEALHbLIN AHAJH3 NPOXGKICHHS MOIHHOIO JIA3EPHOIO
H3ydeHHs B TYpOyAcHTHOI arMocdepe.

@opMa BEHIONHEHNA ~ HHIUBHAYaTbHas, paboTa B KOMIIBIOTEPHOM KIIAcCe C MCIOMB3OBAHHEM
NPOrPaMMEI PACUETa TIPOXOIICHIE MOUTHOIO /A3ePHOTO M3TyweHus B TypOylieuTHOH aTMOChepe.
Hpenpapurenbioe (QOpPMAPOBAHME HENMBHAYANbHBIX 38M@Hui ¢ YYCTOM 3afaid IOPOBCICHHA
CPaREUTENBHOIO aHann3a JUis PasHEIX THIIOB a3epoB. [Iposeserie pacyeTa IPOXOKIACHET MOIHOTO
JA3€pHOTO WIyYEHHs JHA pasHEIX TUNOB JIa3¢pOB, HA pasiHuHbIX Tpaccax, B PasIMIHBIX
arMOC(EPHBIX  YCNOBMAX. [ DYNAMpPOBKa  PE3yNBTATOB, [OJYYCHHBIX IPH  BRIMONHEHHH
UHHBHAYANEHEIX 3AJAHAN W IPOBENCHHE CPABHATENBHOTO AHATH3A.

Vupasaenue camMocrostebHol padoroli eTyaenTa - 2 yaca.

KoHCYNSTALUMHE [0 COAEPXAHMIO pasfiena M BHNONHEHHIO WHIMBHUIYATHHBIX 3ajaHul,
O(OPMIICHHIO PE3y/IFTATOB, IPOBEPKA OTHETOB O BBHINOJHEHWN MAIUBU/YANBHBIX 3aJaHUHE — B Hack
ILIHOBBIX ©KeHEHEeNBHAIX KOHCYABTalUl 1 0o Infernel.

Pazpen 3. Mipumenenue Jazepos B AANLHEOMEPAX, CHCTEMAX HABEXEHNS U HeeyKalauus.
Teopernveckne 3aasTra {(Texuum) - 8 gacos.

Jexuusg 8. PopMa NPOBENCHHS — H3YYCHHE TEOPETHYCCKHX BOMPOcoB. OCHOBHEIE THIL
JIa3epHBIX JANBHOMEPOR. BiusHue arMocdepHsIx napaMerpos Ha paboTy manpsomepos. Ifpmuiwarnm
ACHiCTBUS MMIYIBLCHOrO JA3epHOTO NAMbHOMEpa, KOHCTPYKIWS H pacyer ero XapaKTepueTHK.
TTpusnpn AeficTeyus (azoBOTO JIA3CPHOTO NANBHOMEPA, KOHCTPYKUMS U PACUCT €I0 XAPAKTEPHCTHK.
CpaBHHTENBHSH aHANM3 TOYHOCTH HMIYIBCHOTO H (Ha30BOro AanbHOMepoB. OONacTH NPHMCHERNS
Na3epHBIX JabEoMepoB. OCHOBEI IPOSKTHPOBAHHEA IIA3EPHBIX JAaIEBHOMEPOB,

Jlekunsg 9. PopMma NPOBENEHHA — H3YYCHHS TEOPETHIECKHX BOIPOCOB. JlasepHble CHCTEMBI
HaBeHCHUs ¥ Ieneykaszawmd, Ilpuanmn geficrsus, OCODEHHOCTH KOHCTPYKIMH U NPHMEHEHHMS.
OnTosNeKTPOHHBIC CHCTEMEI HAOMIONEHNS 1 HCTIOAB30BAHKE a3¢POB B HX COCTABE.

JiaGoparopHblii HpaKTHKYM - 7 4acos, 2 maboparepHbie paboThl.
JIaGoparopnasn paGora Ne 3. DuepreTuyeckHii pacyer NazepHOro JajbHoMepa
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Qopma BLINONHEHUS — KHAUBHIYyANbHAA, pal0oTa B KOMIBIOTEPHOM KNACCe C HCHONL30BAHNEM
NpAKNATHBIX IIaKeTOB nporpamy. IlpoBeneHHe »3HEPreTHHeCKOTO pacdeTa IPUSMHOTO KaHana
JA3epHOTO JANBHOMEDR 110 HHMBRAYATHHEIM HCXOAHBM JAHHEIM,

Jlaboparopnas pabora Ne 4 Pacder TenioBu3opa.

$opma BHINONHEHHUS — HHAUBHAYaNbHas, paboTa B KOMIBIOTECPHOM KIIacce ¢ HCMONB30BAHUEM
NPAXNAJHEIX  7IAKeTOB [porpaMM. [lposeneHue pacyera TeNAOBH3MOHHOH  CHCTEMBI 110
HRIBUAYATSHEIM HCXOMHEIM JAHHEIM.

YipasieHue caMocToaTeaLHo# paboToli cTyaenTa — 2 9aca.

Koucynpraudd 10 COZEPKAHHIO paskena M BBIIOMHEHKIO MHIMBHIEYAILHBIX 3ajaHmuil,
oQOpMIICHHIC PE3YNBTATOR, [IPOBEPKa OTHUETOR O BRINOJHCHUH WHAMBHAYANBHEIX 3afJaHHl — B YacH
IVIAHOBHIX ©XECHEASIBHBIX KOHCYAbTaluA U no Internet.

Pasgen 4. JlazepHble CHCTEMbI VTSI 00HAPYIKEHKS OXACHBLIX BEIHECTB,
Teopernueckue 3aHsaTHA (Jrekui) — 8 yacon,

Jexuua 10. dopma npopeserus — ¥3yYeHHE TCOPETHUECKHX BOMPOcoB. (030p OCHOBHBIX
THIIOB JIMAAPOB. 23pO30RBHBIM, AHGOEPEHHHANLHOIO IMOTAOUIEHHS M pacCesHHs, PAMABHOBCKMIL,
ayopecnenTHEIH. QH3HYECKHE NPHHIRNLL HX paGoTsl. OCHOBLI NPOEKTHPOBAHNA JIA3EPHBIX CHCTEM
MUCTAHUHOHHOTO 30HAKXPOBaHUS, 0COOSHHOCTH KOHCTPYKIHA K COCTAB.

Jlexnma 11. Popma NpOBeIEHHI — H3YHYCHHE TEOPETHYECKMX BOIpOcOB. ONTORMEKTPORHBIE U
Ja3epHBle CHCTEMBI B TEXHUYECKHX CpelCcTBaX KOHTAKTHOTO OOHAPYKEHWS OFaCHBIX BELIECTB.
Mcenospzosanye npormoniaTensHol HHQPAKPacHON CHEKTPOCKONMMH T8 OfHApYXeHHS OHACHBIX
BemecTs. JIpmMeps: peamusanyy. PaMaHOBCKME JETEKTOPE! B3PHIBYATEIX B HAPKOTUYECKUX BEIIECTB,
JazepHast IMUCCHOHHAS CHEKTPOCKOIMA OTIaCHBIX BelecTs,

Jdexunn 12, Hrorosmii komiokeuyM. DopMma TpoBedenus — Oecefa TpemomaBareli Co
CTYACHTAMH [I0 MaTepHuaiaM IpoCiylIaRHoro Kypea.

JlaGopartopasrii npaxrakym - 2 yaca, 1 xaGoparopHas pabora.
JaGoparopras pabora Ne 5. Dxeprernueckuii pacaer INAAPHONH CHCTEMBI

hopMa BHIIOIHEHNA — HHANBHAyalbHAd, paboTa B KOMIIBIOTEPHOM KIIACCe ¢ HCIIONLIOBAHKEM
NPUKASJHEIX IIAKETOB IIporpamm. IIpoBefeHHE 3HEPreTUdecKOTo pAcueTd [IPUeMHOrO KaHajla
NHIAPHOH CHCTEMBI IT0 HHAUBUAYANSHEIM HCXOAHBIM JaHHEIM.

Ynpasiieane camocrosgTensHoil paboroii cryaenTa — 2 waca.

Koncynpramuu 1o COZEpXaHWK pazfiefla ¢  BEIIOTHEHHIO HHIMBHAYANBHBIX 3aHaHMH,
O(OPMIACEHIO Pe3YJIbTATOR, HPOBEPKA OTYETOB O BEIMOJHCHWH VHAABHAYAIGHLIX 3aMAHMH — B Yachi
TIIAHOBBIX SXXEHEACIILHEIX KOHCYIRTAUMY 1 To [nfernet.
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Iipunowxenne 4
 paboueii nporpaMme JHCUHUINHHBL
«JI{!'JE[)HMB cHETEMBL CNCHHATLHOO HAZHAYUCHHUE

MeToaudecKue YKAZAHHAH AJIs% oﬁyqammuxcs; o OCBCEHHI0 JHCIEHINANHHDI

Bug yyeGHBEX
. Oprauu3anus JesTelbHOCTH CTYIeHTa
3aHATHH

Jlexuuu Vsyyeune KOHCDEKTA JIEKUHA: KPAaTKO, CXEMATMuHO, TIOCHENOBATENEHO
HKCAPOBATH OCHOBHBIE MOJONCHUA, BRIBORL, dopMyTHpOBKH, 0000ImEHNU;
[TOMEYATh BaXKHbIE MBICHH, BBUIEIATH KIIOUEBHIE CNOBA, TePMUHBL
O603EaAUUTH BOLIPOCH], TEPMHIHE], MATCPUal, KOTOpPEil BRI3HLIBACT TPYLHOCTH,
[OMETHTH [ TONBITATECS HaHTH OTBCT B pexoMerIyeMoit IuTepaType U
Unreprer-pecypeax. Ecnu CaMOCTOATENBHO HE yAaeTcs pasobpartkcs B
MaTepuase, HeoOXOM|IMO CPOPMYITHPOBATE BOIPOC 3a5aTh MPenoAaBaTeio
Ha KOHCYJBTALHH.

Haboparopsrie Iipy nOZrOTOBKE K  3EHATHAM  PEKOMCRAYeTCd O3HAKOMUTECT €

3ABATHA METOAHUECKAMHE YKa3aHHAMH 1O BBRIIORHCHUIO naGopatopiex pabor (CM.
pexoMeHIaliH B HIprIroxeHnH 3).

KonnoxsryM™ Pafola ¢ KOHCHEKTOM JICKIMOHHBIX 3aHATHH, MOJrOTOBKA OTBCIOB K
KOHTPOJIBHEIM BOTIPOCAM.

[oxproroska X [Ipd TOArOTOBKE K 9K3aMEHY HeoHXOMBEMO BOBTOPHTE BCE H3YHUCHHBIC TCMEL 110

3K3AMEHY peXOMEHOBaHHON JMTEpaType, KOHCHCKTAM JeKnuil, TOBTOpHO pasolparh
34749y, PACCMOTpeHHslE Ha JabOpPATOPHBIX — 3aHATHAX. PexoMerAyeTCs
FOTOBUTDH KOHCTIEKTS! FITH TE3UChi OTBETOB Ha DK3AMEHALMOHHBLE BONPOCHL

[IPUMEPHBI HEPEYEHD TEM HHIWUBHIY AJIBHBIX JANAHBM

JlaGoparopuas pabora Ne 1. Pacier napamerpoB Tpaccsl NPOXOKACHIAS JAA3ePHOTO HINYUCHHH B
aTmocthepe.

|, PaccuwraTh C T[OMOIIBI IPOTPAMME! TPOXONUICHHS W3TYHCHUA HEpes atMochepy
mapamerpsr  Tpacchr: Cnl, k03(hdHIMEHT NOTNOMICHUS ¥ OKCTHHKIMIO L1 TPeX BAPHAHTOB
typBymenTrocts. MJIB = 21xM, asaMyT — 0°, KOI#UECTRO HA3OBBIX IKPAHOB — 10, THIT TPACCHL: 3CMII%-
BO3ZAYX C HAKIOHOM TPAcCHl K FOPH3OHTY 0..75 Tpaxycos, MOAENE aTMOCHEPEL — IETO CPEAHMX IMHPOT,
HavIy4IIue, CPeNHHE W HAMXYOHIME yCIOBHA Typ6ynenTHOCTH. IIOCTPOUTE rpadiKy 3aBUCHMOCTH
THAPaMETPOB aTMOC(Eps] 0T AHCTARIAH A0 IS/, OUCHATS pe3yABTATHL.

B xagecTBe pasnMUHEIX BAPUAHTOB AV pacticta 6yIyT UCHONB30OBATHECA HCXORHBIE J@HHBIC,
cOpMUpOBAHHEIE B 3aBHCHMMOCTH OT gefell HCCC/OBAHAsA, MOCTABCHHBIX [PH IIOATOTOBKE K
nabopaTopHoit padoTe: IIMHEL BOTHE! (Tuna Dazepa), BBICOTHI LIeNH, YT HaKkIOHa MECTHOCTH 1 ap.

JlaGoparopuasi padora Ne 2. CpasHMTEIbHbIH AHAMN3 TPOXOMACHHT MOUIHOFO JA3epHOTO
H3JIyueHns B TypOyaeHTHOH arMocdepe.

|. PaccumTarb C [OMOINBIO TPOTPAMMB! IIPOXOXICHHA H3NYHCHHR HEPE3 arMocgepy
paclpeleNicHne HHTCHCHBHOCTH B QOKATLHOM TIATHE XHMHYECKOTO KUCHOPOA-HOAHOTO Ja3epa
(A=1.315MKM) O CHEAYIONMMY [IaPAMETPaMHL JIA3ePA 1 TPACChI npoxoxIeHns: JluaMeTp Teneckorna -
0.3 », MomHOCTE Jasepa — 100 xBT, xagecTBO AIYHCHIN na3epa — M2=2, pucramus (QoxycHoe
pACCTOSHAE) — 5 KM, THI TPacChi: 3eMIA-BO3AYX C HAKJIOHOM TPacchi K FOPH3OHTY 0,30,45,60,90
[PafycoB, MOASHb aTMOCepsl — JETO CPeIHUX IIMPOT, cpefHHe YCIOBHA TypOYMCHTHOCTH.
Orpenenuth AHaMeTp (HOKarmbHOTO NSTHA J10 50% smeprud. OmeHHTs CPSIHIOI HHTEHCHBHOCTL B
hOKABHOM IITHE B JUaMETPe SCM.

5 PaccuwraTh © NOMOIIBIO [POIPAMMB! NPOXOMJICHWS H3IIYICHUA HCPes armocdepy
pACIpEETeHIHe HMHTCHCUBHOCTE B (GOKAILHOM IATHE HETIPEPBIBHOTO XHMMUECKOTO Jasepa Ha
monexyte DF (A=3.8MKM) CO C/IEAYIONHMHE TIapaMeTPamMu Jia3cpa 1 Tpaccsl upoxoxerus: Juamerp
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ceneckona — 0.3 M, MomHOCTE naszepa — 100 kBT, KauecTBO H3yHCHUA Jasepa — M?=2, IACTaHIAN
(doxycuoe pPacCTOTHME) — 5 M, THO TPacCsli 3EM/IS-BO3AYX € HAKIOHOM Tpaccst K TOPK3OHTY
0,30,45,60,90 rpamycoB, MOJENS arvMoceppl — JIETO CPeNHAX MIBPOT, CPCAHHC VCIOBHA
TypOysenTaocTH. OUperenuts RMaMeTp GoKanbBOr0 NATHA IO 50% osueprud. OUCHHTH CPETHION
HHTCHCHBHOCTD B (DOKATBHOM ILITHE B AUAMETPE SCM.

3. PacCudTATh C MOMOIIBIO IPOTPAMME! HPOXOKACHHA WSIY4CHEA €Cpes atMochepy
pacTpeneiIerie URTCHCHBHOCTH B (POKATBHOM TATHE a30jHBAMUYECKOTO CO;-nasepa (A=10.6MKM)
co CeyIOMHMH TapaMeTpaMu Jlasepa M TPAcChl MPOXOMACHUA: Juamerp teneckoma ~— (.3 M,

vomuocTs nasepa — 100 kBT, kxauecTso u3MydCHHs lasepa — M?=2, mucrannus (QOxycHoe
pACCTOAHEE) ~ 5 KM, TAI TPACCHI: 3eMIL-BOIAYX © HAKNOHOM TpPacchi K TOPH3OHTY 0,30,45,60,90
PAycoB, MOAEHh ATMOCHEpPEI — JETO CpelHux ImMpoT, CpefHEe YCIOBHS TypOyNEeHTHOCTH.

Onpernensth qaamMerp (GoKaibHOre NETHA 10 50% sHepruy. OUCHHTH CPEIHIOI HHTCHCHBHOCTL B
(QoXaNbHOM IATHE B JHAMETPC 5cm.

B xadyecTBe Pa3sNUIHBIX BapDHaHTOB AT pacdera GYAYT UCIONB30BATECE HCXONHBIC JAHHAIC,
cOpMUpPOBAHHEIE B 3aBUCHMOCTH OT menell WCCICAOBAHMNS, INOCTABACHHBIX TNPH MOIIOTOBKE K
nafopaToproil paboTe: HCCHCACBAHHC BIHAHMA IuaMeTpa Teneckora (BapsHapyeTCs JHaMETD),
BCCTIE(OBaNMe BIRSHAS MOAEIH arMOCheps], HHTCHCHBHOCTH TypGyNIeHTHOCTH, JUTHHB! BOJHB! (TUTIA
nasepa), TMHA TPAcChl, MOLHOCTY Jlasepa ¥ Ap.

JaGoparopuas patora Ne 3. ‘IneprerudIecKuil pacyer JIA3EPHOro AATLHOMEpA

[TpoBecTH JHepreTHYECKUll pacteT NPUEMHOTO Katald JA3ePHOTO JANBHOMEPA, OIpPEIETUTh
TpeGoBatus K (QOTONPHEMRHKY H BHIOPATE COOTBETICTBYIOLMHE H3 KOMMEPHUCCKH OOCTYHBIX.
TicxolHbE IAHHBIC; H3TydaTems — TBEpACTEbHbIH SpOuessiil aszep ¢ 3aRAHABIMA HapamMeTpaMi
(PACKOAMMOCTD, SHEPTHA B HMILYJIBCE, VIMTENSHOCTD UMITYILCA ¥ Ip.), AANBHOCTD Aedicrsnd L — 5 K,
xosddunuedr TAGHYIHOTO OTPKSHIT HOBCPXHOCTH tenn, pasMep Uenu A=2.5M, NapamMerphl
arMocdeps! (METEOPOTOrHIecKad JATpHOCTS BUHMOCTH, IKCTHHKLUS K JAp).

B KauecTBe pasiHyHbIX BADHAHTOB /ULA pacuera OyAyT HCIOILIOBATHCA HCXOLHEIC HaHHEIe, B
KOTODHIX BAPHHPYIOTCA aTMOC(epHbIe MapaMerpsl, napamerpsi uenn (pasmep, K03 duineHt
OTPAKCHAR), ARCTAHIAA A0 LE/H.

JlaGopaTopuasn pabora Ne 4 Pacuer Tens10s130pa.

TIpOBECTH pacueT TEMNOBASAOHHON CHCTEME, ONPCACIHTD TpeGoBaHI K MaTpHIIe HPAEMHOTO
KaHATa ¥ IPHEMHOMY OOBEXTHBY, BBIOpaTH COOTBEICTBYIOIMC H3 KOMMEPUECKH JOCTYITHBIX.
VcXoHbIe aHHbe: AansHOCTs L — 2,5 KM, pasMepsl LeIH, BEPOATHOCTE wnenTubuxanyn nems — 0,95,

B kauecTBe PA3HYHBIX BAPHAHTOB JIA pacHera 6yIyT MCTIONB30BATECS UCKOMHBIS AHHSIC, B
KOTOPBIX BAPBUPYIOTCS AANBHOCTh M PA3MEpHI Le/H.

JlaGoparopnas pabora Ne 5. JpepreTudeckmii pacueT AHAAPHOH CHCTEMbI

TIpoBeCTH OSHEPreTHHeCKHH pacyer NHOApHOY CHCTEMBI; OIPENEINTS TpeboBandd K
HOTONPUEMHHKY ¥ JA3CPHOMY W3JydaTello, BBI0paTE COOTBETCTBYIOLBIH M3 KOMMCPHECKH
JOCTYIERIX; PACCUHTATE MAKCHMAIBHYIO CKOPOCTD IOTOKA, KOTOPYIO MOXKHO H3MEPHTH JAaHHOH
creTeMol. Mexommble fAHHBIE: ONTHYECKas CxeMa ¢ 3aiaHHbIMH IapaMeTpami (k03 duUNHEHTH
IPOIMYCKAHHS ONTHUECKUX 3MEMEHTOB, IHAMETP BEIXOSHOM anepTyphi, [COMETPHS CXeMbl), JHAMETP
YACTHI] H3Y4AEMOYO HOTOKA (=6 MKM, JTTHHA BOJIHBL H3JYHCHRA 2=1,54 MM,

B kauecTse paslH4HBIX BaPHAHTOB I/ pacueTa SYIyT HCIONB30BATHCT HCXOMHBIE JAHHEIS, B
KOTOPBIX BAPHHPYIOTCA IAPAMETPEl CXEMBI (x0othpHIEEHTEL TIPOMYCKAHHS ONTHHECKHX JJMCMEHTOB,
BRIXOAHAT alePTYpPa), AMAMETD JACTHL TOTOKA, THHA BOTHE! H3JyHCHIA.
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Tpunoxenne 5
K paloueil nporpamMme ZHCHHIIHHE

((JI&SGprle CHCTEMBDI CIICHHAJABHOT0 HASHATEHUAD

$OHABI OUEHOYHLIX CPEACTB
Hacnopt HoHAA OUCHOUHBIX CPEACTE

jasd
2 2
= o
AYUTOPHBIE 3 e
" SAHATUAB |5 2 S
81 HAVMEHOBAHUE KOHTAKTHON | =8 £ 5
e 5 $OPME EE > %é
ol 2 PA3JIEJAOB U = e 5 2 @0
S G £ = S
< -
2|2 (| MUAAKTHUECKHX |3 52 - 3
Q b1 o
(=] ]
g EJIAHUIL 2z 9
o = %2 %E N e it %
S| 2|eg 28 =| S| ©|F
= ZE| 38 - = =
51941 Pasgen 1. Pemaemple sagasun M| 17 8 8 i - - 9 25% 10% 0%
NPAKTIIECKHE  NPHNOKEHRA  JIA3GPHOK 37
TEXHUKHA CreIHabHOr0 HA3HAYCHIP.
2 Pazgen 2. JlasepHele Komivtekcs anap 44 | 18 0] - 8 26 | 25% | 30% | 453% 3, T,
CHI0BOTO BO3NEHCTBUS Ha OBBEKTHL JIPNel,
JIPNe2
3 Pasnen 3. llpumenenne nasepos B[ 353 15 | 8 3 - 7 20 1 25% 1 30% | 40% 5 T
FANBHOMEPAX, CHCTEMaxX HaBelenHd H JIPNe3,
|IeNeYKa33HUA. JIPN:4
4 Pasmen 4. Jiasepupie cucrembi mas| 84 { 10 gl - 2 74 25% | 30% 153% 3,7,
oBHApYKEHNA ONACHBIX BElIIECTB. JTPNe3,
i
BCEI'O 10 TUCIMIUIAHE |19 53 34 - | 17 129 | 100% | 100% | 100%
7 — BOIPOCH K 3k3aMeny, 1 — rectuposanne, JIP — naboparopras pabora, [] ~ poxnan.
dounsl ONEHOYHBIX CpPEICTB, MO3BONAIOMME OUCHHTH PE3YXBLTATHl ofydesus 1O HaHHOH
JUCIUIUIHES, BKIIOYAOT B cebs:
-~  KOMINIEXT WEHIMBMOYanbHBIX 3amaHui x naGoparopHOH pabore Ne 1 «Pacuer mapameTpos

TPACCH IPOXOKACHAA TA3EPHOT0 U3y IEeHNAS B atMocdeper,
KOMITIEKT MHEIUBIAYANbHEIX 3afanuil Kk 1afoparopHOH patote Ne 2 «CpaBHATENBHEL aHan3
TIPOX O ICHIS MOITHOIO Ja3ePHOro U3JIyIeHHIs B TypOyneHTHOR aTMocdepen;

KOMIVIEKT MEAMBHAYANBHEIX 3anauuli K mafoparopHoil paboTe Ne 3 «DuepreTHdecKuil pacier

JA3ePHOTO JANBHOMEDaR;

KOMIUTEKT WHIMBHAYAIBHEIX 38 1anuil k nafopatopHoii pabote Ne 4 «PacweT TENIOBH30pPAY,
KOMIJIEKT MEXUBHAYANBHEX 3afauull x 1abopatopHOl pabote Ne 5 «BHepreTHuscKud PacdeT

JIHAAPHON CHCTEMBI,

KOMIDIEKTHI TECTOBBIX BOIPOCOB MO Teme pasMenressl B 110 «MenTop» coctase YMK 1o

NHCHEIIHHE;

KOMITIEKT TeM Ui TOoKIana, 8 coctase ¥ MK 10 AUCTIIMIIIHHEE;
KOMIUIEXT 3K3aMCHAIMONHEIX GuieTos, mpaseteH B Y MK no ARCHMUTIHS.
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Kpurepnu olleHABARKA

JiaGoparopusie padorsi (JIP)
Honyew i JIP:

- HOTIYCK K BHITIONHEHMIO NEPBBIX ABYX JIP He mpeRyCMOTPeH.

. i NOTYCKAa K BLIOMHCHHIO TPEThEH M HOCICHYIOLUX JIP neoOXOAMMa 3alliiTa OJHOH M3
BEHIONHEHHBIX paHee paloT.

TpeGopaimsl K BHUIOJHEHII0 JIP:

_ 1o JIP Nel Heo6xommuMO BHIMOJHCHHE B NPOTpaMMe pacufTa HapaMerpos armocdepnt
HHAMBUAYANBHOCO 3aIaHHs, ¥ ACMOBCTPaiis pesysTaron BLIFOIHEHHS IPETIOAABATENO,

~ mo JIP Ne2 neofXOMMMO BHIIONHEHHE B TPOrpamMMe pactera PPOXOKACHHS MOHIHOTO
NA3epHOTO H3NYICHHA B armocdepe HHAMBHIyAIBBOTO 3a7aHus, H AEMOHCTpauusd pPe3yNETaToB
BEIMOTHEHNs TPEIIOAABATENIO;

_ o JIP Ne3 HeoBXOMMMO YCIIEIIHOE PElIeHHe 3aladh SHEpreTH 1eCKora pacyera MPHEMHOTO
KaHATIA JJA3ePHOTO JABHOMEPA,

~ 10 JIP Ned meoGROIHMO YCTICIIHOE PEIIICHHE 3akaH pacieta TennOBM3HOHHOM CUCTEMBI,

— o JIP Ne5 pmeoOX0muMO YCHEINHOoe PEIICHHC 3a1a9n 3HEPTETHIECKOIO PacHeTa T ApHOH
CHCTEMBY,

Or4er no JIP:

OrueTsi 0 MabopaTopHeiM paboTaM IPeACTABIAIOTCA B feyaTHON MM pyKonHucHOH dopme.
Jlonycxaercd BEIIONHEHHE PAacyeToB (BPYHMHYIO» HAH HCIIONBIOBAHHE CHCTEM aBTOMATH3IALUG
MATeMATAYECKIX pacyeTos. Kaxnoe 3aante na nabopaTopHyto paboTy COACPHAUT n#abop napaMecTpoB
B COOTBETCTEHH C MH/MBHTYHHBM BAPHAHTOM.

KputepuH OleH1BaHAA!

JlaGopatopuas paboTa CUATACTCH BLIIONHCHHOA yenernuo (IIPHHFMAETCsH) TPy CHCRYOIEX
VCITOBUAX!

—  NpaBUBHOE BEHIOHEHUE BCCK IYHKTOB (3a7a4), [PEYCMOTPCHHBIX 3aTAHNCM;

—  TPABMIBHOE TTOCTPOSHUE K o(opMIlcHHE B COOTBETCTBUY € TpeBOoBAHMIME FOCYAAPCTEEHHBIX
cranapros ECKJ] rpaduxor 1A BCEX MOy HacMbIX B XOJIE BLITIONHEHS 3aIAHNS XapaKTePHCTHX,

~  ycremmas saupira 1abopaTopHod paboTsL
Jamuta JP:

Saumira JIP IOpelycMarprBaet 0OCYXACHHE HOpAAXA pelueHMs], HPEAYCMOTPEHHBIX &€
TeMaTHKOM 32144, BKIIOYas MPOBEPKY YCBOSHHNSA CTYACHTOM COOTBETCTBYIOLINX CBEACHHH U3 TCOPUH.

Joxknan Ha ceMHAHape

Jloknas Ha CeMMHAPCKOM 3aHATHY [PEICTABIACTCH B popme ReCATHMUHYTHOH IPE3CHTAIMY C
HCIONL30BANAEM TPOSKIHOHHON TEXHUKY, DACKPHIBAIOIEH COOTBETCTRYIOLIYIO TEMY.

Jloxnas CUMTAETCS YCICUIBO BRIIOIHEHHBM B CIIy4ae TONHOTO PACKPHITHS TEMBE JOKIANa 1
KOHCTPYKTHBHOTO YJacTHs B MOCHERYIOIHeH AUCKYCCHH.
TecTuposaHue -

KoHTpOIb yCBOCHHA JEKLHHOKHOTO Matepnaia CTYAEHTOB TPOM3BOAWTCA B ABTOMATHHCCKOM
peXHEME 33 cdeT IPUMERCHAA 10 «MeuTtop», IPSACTaBIRLIENC coBoil BeO-IPHIOKEHNE, B KOTOPOM
KIIMEHTOM BBICTYNIAET Opaysep, a CepBepoM — BeB-cepeep. JOCTyll CTYACHTOB K 1O «Mentop»
OCyIIECTBAAeTC uepes Mool HHTepHeT 6pay3ep, YCTaHOBNCHHBI Ha H0B0oM yCTpoRCTBE, HMEIOTIEM
JOCTYI B ceTh IHTEpHET C MOMOIIBI0 MHIMBAIYANBHOTO JOTHHA ¥ napos. B xonue KOKAOHM JEeKLHH
IPACYTCTBYIONIAM CTYAEHTAM HpCANaracica OTBETHTS HA OJMH M3 BOIPOCOB IO TEME W3IONEHHO
nexmin. PesymeTaTsl TecThpopanus ofobimarores < HOMOIIBI0 GATEHO-PEHTAHTOBOR CHCTEMBE
(BAPC). OCHOBHBIM KPHTCPHEM HASHAYCHNA GaTToB CIYKUT CIOCOGHOCTE CTYASHTA OTBEYaTh Ha TeCT
30 MAHAMATBHOE HHCAO HOMLIFOK. HeoOXoMMbM yCIOBHEM [OJIyueHust FOIycka K 3K3aMeHy
SBIIAETCS YCIEINHOE TIPOXOMICHHE BCEX TECTOB.
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Ixzave

K 3Kk3aMeHy AOMYCKAIOTCS CTYAEHThL, KOTOPHIC YCTEMIHO CAIL BCS saboparopusle padoTet 1
CAITM OTYETH], CHalTi JOKIA/] IO HHTHBHAYAIBHOM TeME.

Sx3aMeH IPOBONKICE B YCTHOH (opme 1o GuneTaM, BoLAHHBM TpenojapareneM. CTYACHT
HOJDKEH MOATOTOBHTH, NOJB3YSCH KOHCHIEKTOM, COCTABNCHHBIM 110 MaTEpHaIaM Kypca, OTBETHTH Ha
JBa BOIpOCa. '

OlleHKa «OTHMYHOY» CTABUTCA, €CITA OTBET SBMACTCA MOJHBIM ¥ HPABHIBHDLIM. Marepuai
M3NOKEH B ONPEAENCHHOM JIOTHYECKOH TOCIHENOBATS/IEHOCTH. Tlps orBeTe Ha IONOIHWTEIHHBIC
BOTIPOCH] CTY/ICHT TIOKA3a% 3HAHUE OCHOBHOI0 MaTeprala.

OtferKa «XOpPOWO» CTABUTHCH, ©CIH OTBET ABMSCICA HOMHBIM 4 UpaBUABHBIM, LK 3TOM
OIYHIEHE] HECYIECTREHHRIE OIUHOKH, HCIPABICHHEIC HOCHE HABO/AIHMX BOTIPOCOB IIPETIORABATENS.
1Ipz orBeTe HA MOMONHKUTCNBHBIC BONPOCHL CTYICHT NEMOHCTPUPYET NOHWMAHHE OCHOBHOTO
comepkanua ygeGuoro Mareprata. CTyIeHT cROBOIHO OPUEHTHPYETCA B MaTeprale, M3TioKEHHOM B
KOHCIIEKTE.

OtleHKa  «y/I0BACTBOPUTENHHO» BBICTABIACTCS, €CIH  CTYACHT 0OHapyXMBacT 3HaHue H
TOREMAaH¥e MATepUana Kypca, HO M3JIaraeT MaTepuail REMOIHO 1 A0HyCKast CYHIECTBEHHbIE OUUHOKR
TIPH OTBETE HA OCROBHBIC BONPOCHL. OTseT Ha AOTOHHATENBHAIE BOIPOCH BBI3bIBACT Y SK3aMCHYEMOTO
3aTpyAHEHHS Y CONEPXKAT OMHOKY, KOTOPhIC OH MOXCT HCHpABUTh TIOCIIe HABOASLOMX BONIPOCOB.

OreHKa HEeYAOBICTROPUTENHHOY BEICTABIACTCS, SCIIH IIPH OTBCTC oBHAPYKESHO HETIOHAMAHHE
OCHOBHOTO COMEPKAHUS YIeGHOTO MAaTepHala WM KONYileHBl CYIHCCTBEHHRIC onmbKy, KOTOpPHE
yuALEHCs HE MOYKET HCTPaBATh IIPY HABOIAIHX BOTPOCAX IPEToIaBaATEIs.
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Hpnnoaenne 6
K paboueli nporpaMMe RHCURIIMH b
«JEazepunie cHCTEMBI CNSHNAALHOTO HAIHAYEHAD)

CIIPABKA

o magmauy 8 Oubimorexe BI'TY «BOEHMEX» nm. {.d.Veranosa yuebnoit aurepatypsl
(cnipaBka sBSETC HEOThEMIEMOR YacTeo Y MK JHCHuTIHEE)

1. HammMesosanme Aucnumimuet JfazepHbie CHETEMBI CICHMAIBHOFO HASHAYCHHS
2. Kadenpa: 1 Jlazepnas rexamxa

3. llepedens ocHopHOH# yueGHOM swrepaTypsl (aBTODH, HasBaHue, HANHWHE rpuda
Munobpasopanusa, YMO, HMC, mpyroro MHHHCTEPCTBA HJIH BEAOMCTBA, BBIXOAHBIC IaHHBIE,
KOMAYECTBO IKICMIIIEPOB):

1) Masskos, Bukrop Muxaitmopmd. OcHOBH IIPOSKTHPOBAKHS NPOTOUHLIX FA30BEIX JIa3ePOB
[Texct] : mocobre X MpaxTHuecKuM 3anstThaM [ Bysos] / B. M. Mamskos, 1. A. Kucenés, A. E.
Opnos ; BI'TY "BOEHMEX" um. [I. ®. Yerumosa. - CII6. : [6. .}, 2012. - 66 . : rpad., cxemst, a6
- Bubnmorp.: c. 65. - Yei. obosnad. H coxpaim.: ¢. 3-4. - KOTpoll. BONpock: B KOHie 3aushil. - ISBN
978-5-85546-698-0-6 — 76 3x3.

2) Mamskos, Bukrop Muxalinopnd. OCHOBE HPOEKTHPOBAHAS NPOTOYHEIX TR30BBIX J1a3€pOB
[Onexrponnsri pecype] : mocobue k mpaxTHUecKnM 3aHSTEAM [ By3os] / B. M. Mansxos, U, A,
Kucenés, A. E. Opnos ; BI'TY "BOEHMEX" um. J1. ®. Ycruuosa. - JNEKTPOH. TEKCTOBLIE HaH. -
CII6. : [6. u.}, 2012. - 1 a;. xecTk. AucK : Tpad., cxembl, Tabr. - IREKTPOH. BEPCHS TIeY. IyBAMKAIMY
\Wib_server\elres\elr01813.pdf. - BruGmuorp.: c. 65. - Ven. ofosnau. u coxpany.: ¢. 3-4, - Kotpon.
BOIMPOCH: B KOH1IEe 3apgTHH. - ISBN 978-5-85546-698-0

3) Manexos, Buxrop Muxaitnosuu, 'asoras aumamuxa pafodero xamanxa CBEPX3BYKOBBIX
razoBeix Jiasepos [Tekcr] : yueGnoe mocobme [mig sys0s] / B. M. Manekos, M. A. Kucenés, A. E.
Oprios ; BI'TY "BOEHMEX" um. . @. Yerunosa. - CI6. : {6. u.], 2010. - 149 ¢. : rpad., cxemsr,
Tabi., Goro. - buGruorp. B XoHIe pasy. - BEGIMOTD. B MOKCTPOy. TIpHM. - Yeios. obozHad.: ¢. 3-4. -
ISBN 978-5-85546-519-8 - 63 3x3.

4) Manskos, Buxrop Muxaiinosud. Tasopas IuHaMuxa paGodero kaxana CBEPX3BYKOBBIX
ra3oBbIX ma3eporR [JNEXIPOHHBIA pecype] : yuebroe mocobue [mag Bysos] / B. M. Manskos, Y. A.
Kucenés, A. E. Opnos ; BI'TY "BOEHMEX" um. JI. ®. Yerunopa. - DONEKTPOH. TEKCTOBLIE NaH. -
CI16. : [6. u.}, 2010. - 1 o xecTk. AMCK : rpad., cXeMmsy, Tabim., GoTo. - DIEKTPOH. BEPCHA ned.
myonuxaus Wib_server\elres\elr02023.pdf. - Bubnmorp. s xomue pass. - bubnuorp. B mogeTpou.
npum. - YcioB. obozgad.: ¢. 3. - [SBN 978-5-85546-519-8

5) Jlaseper: npumenenns B npunoxenns [Texct] : ydebuoe nocobue ams Bysos / A. C.
Bopeiimo {u yp.] ; pea. A. C. Bopeitmo ; , BI'TY "BOEHMEX" um. JI. ®. Verunosa. - C116. : Jlans,
2016. - 519 c. : 4 By 1., cxemsi, Tabn., Got. - (Yaebnuxn ang Bysos. CHennanLuas JUTEpaTypa). -
ABTOPEI yxa3. Ha ¢. 519. - BaGnrorp. B koHize rhae. - KOHTP. BOIPOCH: B KOHIE [748, - Ipun.: c. 490~
510. - ISBN 978-6-8114-2234-0 — 16 3x3,

6) Jlasepbl: IPUMEHCHHS ¥ NPUIOKEHUs [DNEKTPOHHLIE pecype] : yueOHoe Tocobue ans
By30B / A. C. bopeiimio [m ap.] ; pea. A. C. Bopedmo. - B0ekTpon. TeKcTosbie aam. - CII6. : Jlans,
2016. - 1 an. xecTK. JUCK : 1B. : 4 BKIL. 1., CXembl, TabiL., dot. - (YucOuuku ans Byzos. Clenuansuas
JHTEPATypa). - CKTPOH. Bepens med. nydmukarmn \ib_server\elres\elr02573.pdf. - ABrops! yxas. Ha
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c. 519. - Babsuorp. B KOHLE Iiap. - KOHTP. BODPOCHE: B KORLE [71aB. - Hpnn.: ¢. 490-510. - ISBN 978-
6-8114-2234-0

7} Bopeitimo, Bragumup AnaroNbeBHd. DASKTPOHHBIC KOMIIOHEHTRE TA3ePHON  TeXHUKH
[Tekcr] : yueOnoe mocebue [zns Byz08} / B. A. bopehulo, JL 6. Kouns ; BI'TY "BOEHMEX" nm. [L.
®. Veruuona. - ClI16. @ [6. n.], 2015, - 213 c. © cxewmsl, Tabn., doro, rpad. - bubmmorp.: c. 205. -
KouTp. 3ajauus: B KoHie Tas. - IIpui.: <. 206-2111. - ISBN 978-5-85546-872-4 -28 3x3.

8) bBopefimto, BraguMmup ABATOTLEBAY. JNEXTPOHHBIC KOMITOHCHTHI HA3epHON TEXHHKH
[3nexrponnbit pecype] : yaebuoe mocobre {Hnt sysos] / B. A. Bope#io, JL. B. Koauu ; BI'TY
"BOEHMEX" um. JI. @. Yertunosa. - DNEKTPOH. TEKCTOBLIE JaH. - CI16. : [6. n.], 2015. - 1 2. HECTK.
mwck  : cxemsr, rtabm,  §oTo, rpad. - OWNEKTPOH.  BEPCHL  TEH nyOHKalBEn
\ib_server\elres\etr02324.pdi. - Bubsauorp.: ¢. 2035, - KonTp. 3anabms: B KOHUE IJAB, - TIpun.: ¢. 206~
2111. - ISBN 978-3-85546-872-4

9) BoenHble TPEMEHEHHA JIA3EPOB [Texct) : yueOroe mocodue [mns ysoB} / B. A. bopeHimo
[ mp.] ; pex. A. C. BopeHiuo ; BITY "BOEHMEX" nm. J1. ®. Yerunosa. - CI16. r6. m.], 2015. - 102
c. : Tpad., cxembr, Tab., GoTo. - Bubmorp.: ¢. 100-101. - Bompocsl: B KOHIE pA3L. - Bagauu: B XKOHIEL
pasl, - Bpisofpl: B KOHIE pasll. - ISBN 978-5-85546-906-6 — 20 ax3.

10) Boennple IpUMEHEHIUA Ja3¢poB [QnexrponHEI pecype] yaebroe nocobue [ins BY30B] /
B. A. Bopeitmo {u ap.] ; pen. A. C. Bope#imo ; BELTY "BOEHMEX" . JI. @. YerunOBa, - DNEKTPOH.
texcropste nag. - CII6. : [6. u.], 2015. - 1 911 KECTK. JHCK rpad., cxemsl, Tabn., goro. - DNREKTPOH.
BEpCHS TIeY. [yORHKANAM Wlib_server\elres\elr02368.pdf. - Bnbmuorp.: . 100-101. - Bompocsl: B
KOHIE pasjl. - 3a7aui: B KOHIE pasil. - Brmost; B Koxle pasn. - ISBN 978-5-85546-906-6.

4. Tlepeuens JOTIONHWTENBHOH —JATCPATYPLI (aBropil, HazBaHue, HATMHEUC rpuda
MunoOpazoraunsd, YMO, HMC, [pyroro MHHHCTEPCIBA HIK BCAOMCTRE, BLIXOJHEIE JaHHbIE,
KOJHHUECTBO SK3EMIILIPOB):

1) JloGaugs, Buramui Bragumaposrd. JlazepHRIC CHCTEMbE CHENHANLHOIO Ha3HaUCHUH
[Dnexrporsmiit pecype] @ B 2 1€ / B. B. Jlo6aués, C. 0. Crpaxos ; BI'TY "BOEHMEX" mm. 1. .
VeTuHOBA. - 3MEKTPOH. TexcTopbe Jas. - CHO. : [6. 1.], 2007. Y. 1 : buoMeTpaecKye TeXHOZOTHH B
sajaue WAeHTUUKAMYE JUTHOCTH. - 2007. - 1 5L MecTK. JUEK : IB. : 00p., cXemsbl, TabiL, boro. -
\lib_serverielres\elr01175.pdf. - bubimorp.: ¢. 28.

2) Jlobayes, Burammit BaaguMHpOBHY. J{asepubie CHCTEMb! CIELMANPHOIO HASHAMCHI
[DnexTponuem pecype} : B 2 9. / B. B. Jlobaugs, C. }0. Crpaxos ; BI'TY "BOEHMEX" um. 1. ©.
VeTHHOBA. - DJEKTPOH. TCKCTOBBIE JaH. - CTI6. : [6. m.], 2007. W. 2 : Jlunapsbie KOMILICKCS! UL
IMCTAHIHORHOTO 30HAKMPOBAHNSA armochepst. - 2007, - 1 5L JECTK. AHCK : HB. : 00p., CXEMBI, radn.,
doro. - \ib_server\elresielr0l 176.pdf. - Bubmuorp.: ¢. 20.

3) Opyx#aec A TEXHOJIOIHH Poccun [Texer] = Russia's Arms and Technologies: The XXI
Century Encyclopedia : sumuxnonezns. X1 sex / pea. C. B. Vizaros. - M. : Opyxme ¥ TEXHONOTHH,
5000 - 2007. - ISBN 5-93799-010-2. T. XI : OnT#KO-2A€KTPORHBIE CHCTEMEL 1 HazepHas TEXHHKA =
Optoelectronic and Laser Systems : V. X1/ pen. cor. A. MockoBckui [1 ap.]. - 2005. - 719 ¢. 1 mopTp.,
puc., Tabi., doro. - Msnarenn : Ha oGopoTe THT. J1. - TexcT mapaix. Ha auriL. 43, - Vkazatens : ¢. 708-
719. - ISBN 5-93799-020-X — 1 9x3.

4y Jlaszapes, Jleouusn llasioBad. OMTHKO-3IEKTPORHEE TPHOOpHl HABENECHAA IETATENRHLIN
arnapatos [Texer} : y4eOHHK 17 BTY308 / JL. IL. Flasapes. - W3a. 4-e, mepepad. 1 AOL. - M. :
Mamuuocrpoenne, 1984, - 480 ¢. : uxu, rpad. - bubmmorp.: ¢. 500. - IIpunoxenue: C. 478-499. -
TIpemMeTHEIH yKa3.: C. 501-505 - 11 2x3.

5) Opnoe, Bagum Anexcan/posHd. TipuGops! HAOMOZEHUA HOYBIO H TPH orpanuueHHOHR
prmumoct | Texer] : Monorpadms / B. A Opmnos, B. Y. Tlerpos ; pexn. IO. W. Mnasxpa. - M. ¢
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Boenuazar, 1989. - 254 c. : rpad., puc., 261, hoTo. - bubsmorp.: ¢. 249.252. - ISBN 5-203-00278-9
— 2 2x3.

6) Hsanpukop, Sxos MouceeBr<. ONTHKO-2REKTPOHHbIE MPHOOPE! AT OPHCHTAUMH H
HABHralMy xocMuvecknx anmnapatos [Texer} / 5. M. Misanmukos. - M. : Mamusoctpoerne, 1971. -
199 ¢. : wn., Tpad., cxeMei, Tabi. - hubmHorp.: €. 195-197 — 4 sxs.

7) Baiiboponus, IOpuii Bacumbeud. Ocnossl masepuoit Texanku [Texer] : YuebHug K
BY30s / JO. B. Baitboponun. - 2-¢ 3., nepepab. B zom. - Kues ! Bringa k., 1988, - 383 ¢. : rpad.,
puc., Tabn. - bubsmorp.: . 378 - 379, - OcuoRrH. 0603044, © ¢. 5 - 6. - [Ipunoxenue : ¢. 374 - 375. -
TIpeameTHEIit ykas. : ¢. 376 - 377. - ISBN 5-11-000011-5 — 2 K3,

8) Kapacux, Banepuii Egumonny. JIOKALAOHHABC Ja3CPHREC CHCTEMb supeuns [Texcr] / B. E.
Kapacux, B. M. Opnos. - M. : MI'TY um. Baymana, 2013. - 479 ¢. : rpag., Taba. - Bubnuorp.: ¢. 472-
476. - Coxparr.: ¢. 7-8. - TIpu.: c. 445-471. - ISBN 978-5-7038-3667-5 — 12 ska.

HupexTop OHOMMOTEKY ﬂ (H.B. Cecuna)
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