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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

12.03.05 J/Ia3epHas TexHHKA M j1a3epHbIe TEXHOJI0TUH
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 11 JTASBEPHASA TEXHUKA
Konsiee Makcum AHaTtonbeBudY, A.T.H., Tpodeccop

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel U1 JTASEPHASI TEXHUKA

3aBenyromumii kadenpoii bopeiiiio A.C., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N1 JIABEPHASA TEXHUKA

3aBepaytommii Kadeapoii bopeiiio A.C., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JIABEPHBIE CUCTEMBI JMCTAHIIMOHHOI'O 30HANPOBAHNA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-1.1 — crocobHOCTh K aHanu3y 3aZiaudl 10 TIPOEKTHPOBAHUIO THUIIOBLIX CUCTEM, TIPUOOPOB, Y3/I0B U
neTasiel 1Ja3epHOUM TeXHUKH, JIa3€PHBIX ONTHKO-3/IEKTPOHHBIX MPUOOPOB U CUCTEM

[ICK-1.3 — criocoGHOCTB K pacueTy, MPOeKTUPOBAHUIO M KOHCTPYMPOBAHUIO B COOTBETCTBHUHU C TeXHUYECKUM
3aZlaHueM THUIIOBBIX CUCTeM, PUOOPOB, AeTasiel U y3/10B Ha CXeMOTeXHHUUECKOM U 37IeMEHTHOM yPOBHSIX

TTICK-1.4 — cnoco6HOCTh Onpe/iesiaTh TpeOOBaHUS K Ja3epHbIM CUCTEMaM JTUCTAHIIMOHHOTO 30H/MPOBAHUS,
BbIOMpATh U OLIEHUBATh XapaKTePUCTHKH Jla3epHbIX CTOUHUKOB 1 IIPHEMHHUKOB ONTHUECKOTO M3/TyueHuUst

DopMHUPOBaHUIO KOMITETEHLIMI CITY)KUT AOCTYKEHHUE C/IeyHOLINX pe3y/bTaToB 00pa3oBaHus:

IICK-1.1
3HAHUSA:
3HaTh OCHOBBI TTOJTy4eHHs, 00pabOTKH 1 MHTepIpeTaliy JaHHbIX JUCTAaHL[IOHHOTO 30HVPOBaHMS;
B/aZieTh COBPEMEHHBIMH TEOPeTHUeCKMMHU 0CHOBAMU M MeTO1uUeCKUMH TIPUHLMIIAMH 10Ty YeHHst
vH(OPMAaLYH O MOJCTUIAIOIIeH TOBEePXHOCTH AUCTAHLMOHHBIMUA MeTOAAaMH M3MepeHUH C Jla3epPHBIX
yCTaHOBOK;
YMeHus:
YMeTb MHTEpPIIPeTHPOBAaTh Pe3y/IbTaThl IMJAPHOTO 30HAUPOBAHMUS;
B/aZieHle MEeTOZ,aMH MOZIe/TMPOBAHUS PacTipeZieNieHNsl XapaKTepUCTUK aTMOChepsbl;
B/aZleTh MeTOUKOW pacuyeTa OCHOBHBIX [1apaMeTPOB JINJAapHOU CUCTEMBI
B/IaJleTb MeTOAMKOM pacyeTa JIMJapHOTr0 30HAUPOBaHUs aTMOC(epshI;
HaBbIKU:
KOMITLIOTEPHOTO MOZIe/TMPOBAHKS MPOLiecca B3auMOJeCTBHS 3JIEKTPOMAarHUTHOTO U3/TyUeHuUs C
COCTaBJISIIOIUMH aTMOC(hepbl 3eMIH.

IICK-1.3
3HAHUS:
OCHOBHBIX ITOHATHM U 3aKOHOB TeOMeTPUUeCKOH ONTHKH, TIpe/ie/ibl IPUMEeHUMOCTH Ir'eOMeTpHUeCKOM
OTITHKH;
METO/IVK OLIEHKH pe3yJIbTaToOB JTMAAPHOTO 30HAVPOBAHNS;
3HaTh OCHOBBI TTOJIy4eHUs, 00pabOTKH 1 MHTepIpeTalji JaHHbIX JUCTAHL[MIOHHOTO 30H/POBaHMS;
YMeHUsi:
B/aZieHre MeTOZaMH MOZIe/TPOBAHUS PacTipefielieHHsl XapaKTePUCTUK aTMOChephI;
B/laJileHre MeTo/jaM1d MaTeMaTHyeCKOro aHa/ln3a OCHOBHBIX YPaBHEHUHM IIYMOBBIX COCTAaBJISIOLINX
CHUrHasa B IPUEMHHUKaX ONTUYeCKOTO U3/y4YeHus;
B/IaZieTh METOJUKOM pacueTa TMAAPHOTO 30HAUPOBaHUs aTMOCHepHI;
HABbIKU:
KOMITBIOTEPHOTO MO/Ie/TMPOBAHMS TIPOLiecca B3auMOZeHCTBUS 3/IeKTPOMarHUTHOTO U3/TyUeHus C
COCTaB/ISIIOIIMMH aTMOC(epbl 3eMIH.

IICK-1.4
3HAHUA:
OCHOBHBIX TTOHSATHH U 3aKOHOB T€OMETPUUECKOH ONTHKH, TIpe/ie/ibl TPUMEeHUMOCTH TeOMeTpHUeCKOU
OTTHKUY;
MEeTO/IVK OLIeHKU Pe3yJIbTaToB JIMJAPHOTO 30HJPOBAHUS;
3HaTh OCHOBBI TIOJTy4eHUsl, 00pabOTKH 1 MHTepPIpeTalfy JaHHbIX JUCTAaHL[IOHHOTO 30HVPOBaHMS;
YMeHuUsi:
B/laJileHre MeTOoJaMU MOZeIMPOBAHUS [1apaMeTPOB Jla3ePHBIX UCTOYHHKOB;
B/IaZieHre MeTOJaM{ MaTeMaTH4eCKOro MOZAeTMPOBaHKsI 0CHOBHBIX IIIYMOBBIX COCTAB/ISIFOILMX CUTHAA
B IPUEMHHUKAX ONTUYECKOTo U3/Ty4eHHUs;
B/afieTh MeTOMKOW pacyeTa OTHOLIEHHsI CUTHAJI/IIYM B CUCTeMax JIMAapHOTO 30HAVPOBaHMUS
atMocephr;
HABbIKU:
KOMIBIOTEPHOTO MO/Ie/TMPOBaHMUSI TIPOL{eCCa B3aUMOZIeMCTBUS 1eKTPOMarHUTHOTO U3/TyYeHHsI C
COCTaBJISIIOIUMU aTMOC(hepbl 3eMIH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmna JIABEPHBIE CUCTEMbBI IUCTAHIIMOHHOT' O 30HAVNPOBAHUA siBnisieTcst
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
TOATOTOBKM 10 HarnpasyieHuto 12.03.05 JlazepHas mexHUKA U /d3epHble MexHO/A02UU.

CogepxaHue [UCLIMIUIMHBL SB/SETCA Jorudeckum npogopkeHneMm gucuuruivH: TTPUKITATHASA
OIITUKA, ITIPUEMHUKUA OIITUYECKOI'O N3/ITYUEHUSA.

[pesBapuTeTbHLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOILerocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

e [ICK-1.1 — CriocobeH K aHa/mM3y 3a/jauv 110 TIPOEKTUPOBAHUIO TUITOBBIX CUCTEM, PUOOPOB, Y3/0B U
JleTaseli la3epHON TeXHUKH, JTa3ePHBIX OMTUKO-IEKTPOHHBIX TIPUOOPOB U CHUCTEM

e TICK-1.3 — CriocobeH K pacueTy, MPOeKTHPOBAHUIO Y KOHCTPYUPOBAaHUIO B COOTBETCTBUU C
TeXHUUEeCKUM 3aJJaHHeM TUITOBBIX CUCTEM, TPUOOPOB, fieTaseil 1 y3/10B Ha CXeMOTeXHUYeCKOM U
5/IeMEHTHOM YDOBHSIX

¢ TICK-1.4 — CnocobeH orpezie/isiTb TpeOOBaHUS K Jia3epHbIM CHCTEMaM JUCTAHLIMOHHOTO
30H/JUPOBaHMs, BEIOWPATh U OLJeHUBATh XapaKTePHUCTUKY JIa3ePHBIX UCTOYHHUKOB Y TIPUEMHHKOB
OITUYeCKOT0 U3My4YeHHs



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pa311en 1. le/[lll.[l/ll'llxl AUCTAHI{UOHHOI0 30H/AMPOBAHUAA. CocraB u
cTpykTypa armocdepsl. 1.1 OCHOBBI JUCTaHLMOHHOTO 30H/JUPOBAHMUSL.
4 8 1.2 Tunbl AUCTAHLIMOHHBIX CUCTeM 30HAUPOBaHUs 1.3 AKTUBHOe U 20 10 6 4 10 25 25 15
MacCUBHOe AUCTaHLIOHHOe 30HAupoBaHue 1.4 CTpyKTypa, cocTaB
armocdepbl. CBolCTBa aTMOC(EPHBIX Ta30B, a3p03071si, 06/1aKOB.
Paszpen 2. Binsinue arMocdepbl Ha AUCTAaHIIHOHHBIE H3MepeHusl. 2.1
HOFJ’IOLL[QHHQ, H3yuyeHve aTMOCd)EprIMI/I Tra3aMM U B/IMSTHHUE 3TUX
3¢peKTOB Ha JUCTAHLIMOHHbIe U3MepeHusl. 2.2 PaccesiHue, MOIVIOLIeHHe
4 8 a3p030/15IMH ¥ 06/1aKaMH, ¥ BAMSIHKE THX TPOLIeCCOB Ha JUCTAHLIMOHHbIE 28 14 8 6 14 25 10 25
u3MepeHusi. 2.3 PamaHOBCKOe paccesiHue, (yopecLieHIHs U Apyrue
3(eKTEI, UCTIO/B3yeMbIe B JIa3ePHBIX CHCTeMAaX JUCTaHLMOHHOTO
30HJUPOBaHUA.
Paspen 3. IIpMHIMIIBI AaKTHBHOTO JUCTAHI[HOHHOIO 30HAMPOBaHu. 3.1
le/lHul/lel AKTUBHOI'0 JUCTAHLJMUOHHOI'O 30HJUPOBaHUsA, OCHOBHbIe
KOMIIOHEHTBI JIMAPHBIX cucTeM. 3.2 JlugapHoe ypaBHeHHe, 0CO6EHHOCTH
TIPUHUMaeMOoro CurHasia ¥ 3aBUCMMOCTHU OT IlapaMeTpoB aTMOC(i)epbl u
4 8 anmnaparHoii yactu ugapa. 3.3 MeTozbl BOCCTaHOB/IEHHs! [TapaMeTpOB 18 8 4 4 10 25 25 20
armMocdeps! U3 JaHHbIX IMJAapHOro 30HAUpoBaHus. 3.4 MeToz
]IOl‘ﬂpl/ICl)MI/l‘{eCKOﬁ l'IpOPBBO,Z[HOﬁ, MeTOoJ aCUMIITOTUYECKOro CUrHasia,
MeTO/, UHTerpa/IbHOr'0 HaKOIlIeHUS. 3.5 MQTO,E[ Knerraun paMaHOBCKI/Iﬁ
MeTO[,.
Paspen 4. Tunbl IMAAPHBIX CHCTEM H MX 0Co0eHHOCTH. 4.1 OTHOLIEeH e
CHTHAJI/ILYM B TAApHbIX cucteMax. OcobeHHOCTH pacuera. 4.2
HPI/IMEHEHI/IE JINIApOB: 30HAWPOBAaHNE a3pP030/bHO-Ta30BOBI'O COCTaBa
armocdepsl. 4.3 [IprMeHeHHe MapoB JIs ONpe/ie/ieH!s XHMUUeCKOTo
4 8 cocraBa arMocgepbl. OCHOBHbIE NIPUHLMIBI PABOTHI THAapa 42 20 8 12 22 25 40 40
nuddepeHLaNIbHOTO NOMIOLeHHs. MeTOo/bl BOCCTAaHOB/IEHHs
KOHIIeHTpAIUK HCClefyeMoro rasa. 4.4 IlpumeHeHye MAapoB A1t
AWarHOCTHUKH BETPOBOI'O ITOJIA. KOI‘BpeHTHl:Ie [AOIIePOBCKHE JIMAApHbI.
JIon/IepoBCKYe THAAPbI MPSIMOT0 JeTeKTUPOBaHUs.
Bcero 3a 8 cemecTp 108 52 26 26 56 100 100 100
Bcero no gucuuniuHe 108 52 26 26 56 100 100 100
3.2. AyAuTOPHBII NPAKTUKYM
Ne OoneMm,
H0Mep U HAMUMEHOBdHHE pa3jie/id AUCIUII/IUHBI Tema MNPAKTHYECKOIr'o 3dHATUA
n/n ay/i. 4acoB
1 Paspen 1. ITpyHLUIIBI JUCTAHIIMOHHOTO CrpykTypa atmMocdephl U pacueT 4
30HAWDOBaHUA. CocraB u CTDYKTYypa aTMocd)epr. OCHOBHBIX IMdPpAMETPOB.
) MO,E[EIH/IPOBEIHI/IE pacripegejeHus 4
Paszen 2. BiusiHvie atMocdepsl Ha JUCTaHI[MOHHbIe |XapaKTePUCTUK aTMoChepbl
3 H3MepeHus. HOF]'IO]J_[GHI/IE " paccesdgHue 2
W3JTyueHUst aTMOChepoi.
4 MopgenupoBaHue JIUJapHOTO 2
Pa3,qen 3. HPI/IHL[I/IH]:I dKTHUBHOI'O AW CTAaHLIMOHHOI'O CUT'HaJ/1a.
5 30HMPOBAHUA. CgoticTBa aTMocdephl U3 JaHHBIX 2
30HAWPOBaHUA
6 Konnoksuym 4
WHTepnipeTanysi JaHHBIX JIMJAPHOIO
7 |Pasgen 4. Tunbl MUAAPHBIX CUCTEM U UX PrIpETALHA /i Aiap 4
30HAPOBAHUA
0COOEHHOCTH.
8 Pacuer OTHOLLIEHHS CUTHAJI/IIIYM 4
AJIA JIPI/:LapHOI‘;I CUCTEMBI.
Bcero 3a 8 cemecTp 26
3.3. CamocrosiTennbHas pabdora crygenta (CPC)
No Homep 1 HaumeHOBaHUe Oomem,
Copep)xaHue yueGHOro 3afaHus
n/n Pa3aesia JUCITUII/IMHbI YacoB
1 |Pasgen 1. [IpunHimIib W3yueHue nipeZlyCMOTPEHHBIX MporpaMMoi Aujaktuueckux| 10

6
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JIMCTAHITMOHHOTO 30H/[UPOBAHUS. |eIMHHMI] IT0 KOHCIIEKTaM JIeKIHi, MaTepyaiam
CocrTaB ¥ CTPyKTypa MPaKTUYeCKUX 3aHATHI U PEKOMEH/[yeMOMH TUTepaType
aTMocepsl.

W3yueHue nipe1yCMOTPEHHBIX MPOrPaMMOM AUJAKTHYECKUX
eIUHULI 110 KOHCTIeKTaM JIeKLIUM, MaTepranam 14
MpaKTUUeCKUX 3aHITUN U peKOMeHAyeMOU uTepaType

Pasgen 2. BnusiHue atmocdepbl
Ha JUCTaHLIMOHHbIE H3MepeHMUsl.

W3yueHwne 1IpeZlyCMOTPEHHBIX TIPOTPaMMON AUJAKTHUE CKAX
e/IMHUI] IT0 KOHCITeKTaM JIeKI[UH, MaTepraiam 10
TpaKTUYeCKUX 3aHSATUM Y peKOMeH/lyeMOo nuTeparype

Pazpen 3. TIpUHLUITBEI aKTUBHOT'O
[UCTAHL[MOHHOTO 30H/IUPOBaHMUS.

V3yueHne npeZlyCMOTPEHHBIX IPOrPaMMON AUJAKTHUEe CKAX
4 |Pa3gen 4. Tursl uapHBIX e/IMHUL] [10 KOHCITeKTaM JIeKL[Ui U peKOMeHZyeMOi 16
CHCTEM U X 0COOEHHOCTH. Jmreparype

5 IToaroroBka K KOJIJIOKBUYMY 6

Bcero 3a 8 cemectp 56

4. ®OPMBbI KOHTPOJIA OCBOEHVA JUCLIUII/IMHbI

CEMECTP HEJAEJ/IN CEMECTPA

1(2| 3 (4(5| 6 (7| 8 |(9/10 11| 12 13

8 Tect P Tect P Tect Bonp./Iud.3au, aud. 3au.

YcnoBHble 0603HaUEHUS:

P — nuarHocTuueckasi pabora;

Tect — TecrT;

Bomp./lud.3au — Bonpocs! K fuddepeHIMpOBaHHOMY 3aueTy;
mud. 3au. — auddepeHIMPOBAHHBIMN 3a4erT.

TeKyIui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B [JUCKPETHbIE BpeMeHHbIe HHTepBaJIbl B
ciefyroumx popmax:
e UAarHOCTUYeCKas pabora;
* TeCT;
e BOIIPOCHI K NP depeHLIMPOBaHHOMY 3aueTy.

IIpomexxyTouHas arTecTanus IIPOBOJAUTCS B hopMax:
e muddepeHLMPOBaHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. C. Bopeiimio, M. A. Konsies, A. A. Kum. . JIngapHbie KOMIUIEKCHI /ISl UCC/Iel0BaHUSI aTMOC(epshl.
Camnkr-ITletepOypr: Jlaub, 2022, 31. pec.

2. B. II. CaBunbix, B. A. ConomaryH. . ONTHUKO-3/1eEKTPOHHBIE CUCTEMbI JUCTAaHLIMOHHOTO 30HAUPOBAaHMUS.
Mocka: MammHocTpoenue, 2014, s51. pec.

3. M. A. Konsies. . JTazepHoe 30HaMpoBaHKe arMochepel. CIT6.BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa,
2015, 43 5k3.

4. M. J1. benoB. ONTHKO-3/1IeKTPOHHBIE CITyTHUKOBBIE CUCTEMbI MOHUTOPHHTA IPUPOHOM cpeAbl. M.: U3p-
Bo MI'TY um. H. 3. baymana, 2014, 551. pec.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:

1. B. A. Banax, 1. H. Cmanuxo. . KorepeHTHbIe JOTI/IEPOBCKHE BETPOBLIE TUAAPHI B TYPOY/IeHTHOM
atMocepe. Tomck: N3a-Bo MOA CO PAH, 2013, 1 3k3.

2. 1O. A. MenbhuK, C. I. 3yokoBuy, B. [I. CTernaHeHKO. . Pa[M0IOKAIIMOHHBIE METO/Ibl HICCIeI0BAHUS
3emm. M.: Cos. paguo, 1980, 1 3k3.

5.3. Ilepuognueckue U3gaHusi:
He TpeOyoTCSl.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHWsI IUCLIUTITVHBI, 3/IeKTPOHHbIE OMOINOTeUHbIe CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHs;

2. https://www.urait.ru/ — O6pa3oBarenbHas Tiargopma «HOpaiit». [11s1 By30B M CCY30B.;

3. http://library.voenmeh.ru/jirbis2/ — ®yHnamenTansHas 6ubmoreka BI'TY «BOEHMEX» um. [].®.
YctuHOBa.

CoBpeMmeHHbIe TIpo¢eccrHoHabHbIe 0a3bl JaHHbIX:
1. https://rusneb.ru — HatmoHansHas 3sekTpoHHast onbmioreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnioreka «KubepieHuHKa»;

//www.rfbr.ru/rffi/ru/li - TTo/mHOTEeKCTOBAs 3/IeKTPOHHAs OMOIMOTeK UICKOT H
http:// rfbr.ru/rffi/ru/library - ITomHOTeKCTOBAs 371eKTPOHHAs OMbMMoTeka Poccutickoro goHzna
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOPMal[MOHHBIN TIOPTal TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHAApPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHoM redepaiui BI'TY "BOEHMEX" um. 1. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(OpMaIioHHbIH ITOpTas ITPaBOBOM MH(OPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:
1. Mathcad 15.
5.6. ndopmalioHHbIe TEXHOIOTHUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcresom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. Mathcad 15.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
JIABEPHBIE CUCTEMBI JUICTAHIIMOHHOI'O 30HAVPOBAHUSI

AnHoTanusa paboueii nporpaMMsl

Mucuynuaa JIABEPHBIE CUCTEMbBI AJVCTAHIITMOHHOI'O 30HAVIPOBAHUS siBnsercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
MOATOTOBKM T0 HarpaBiaeHuto 12.03.05 JlazepHas mexHuUka U Jda3epHble mexHoAo2uu. JUCIUIIMHA
peanu3syetcsi Ha (akymerete M VHbopmaumoHHbIX U yripaensiomyx cucrem BI'TY "BOEHMEX" um. [J.®.
Yerunosa kadeapoii 11 TIASEPHAS TEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1.1 criocobHOCTh K aHa/MM3y 33/[au¥l 10 TIPOEKTUPOBAHUIO TUTIOBBIX CHCTEM, MPUOOPOB, Y37I0B U AieTanei
7a3epHOU TEXHUKH, JIa3ePHBIX OMTUKO-3/IEKTPOHHBIX MPUOOPOB U CHCTEM;
ITICK-1.3 criocoGHOCTh K pacyeTy, MPOEKTUPOBAHUIO M KOHCTPYHUPOBAaHUWIO B COOTBETCTBUM C TEXHUUECKUM
3aJJaHUeM TUIIOBBIX CUCTeM, TIPUOOPOB, [ieTasiel 1 y3/I0B Ha CXeMOTEXHUUECKOM U 3IEMEHTHOM YPOBHSIX;
IICK-1.4 criocoOHOCTE OmpefiensiTh TpeOOBaHUS K J1a3epHBIM CUCTEMaM /IWCTAHLIMOHHOTO 30HIMPOBAHUS,
BLIOMpATh M OLIEHWBATh XapaKTePUCTHUKH Jia3epHBIX UCTOUHHKOB U TIPUEMHHUKOB OTITHYECKOTO U3/TyUeHMsI.

Co,qepx(aHHe AUCHUIT/IMHBI OXBATBIBAET KPYI' BOIIDOCOB, CBA3dHHLBIX C OCHOBAMHU q)HBI/I‘JECKI/IX MMPpUHIUIIOB
AWUCTAHIJUOHHOT'O 30HAWPOBAHUSA ElTMOC(bepr, 3eMHOHU MMOBEPXHOCTHU U OKEaHOB.

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IMPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBasbl B

cnenyrommx ¢popmax:
e /WarHocTuueckas pabora;
* TeCT;

e BOIIPOCHI K NP PepeHIINPOBaHHOMY 3aueTy.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBAaHHBIN 3aYerT.

OOm1as TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUMJIHHEL
TpelyCMOTPeHbI JIeKIIMOHHbIe 3aHATHS (26 u.), TpakThdeckue 3aHsATHS (26 u.), camocTositenbHast paborta
ctyzeHrta (56 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
JIABEPHBIE CUCTEMBI JUICTAHIIMOHHOI'O 30HAVPOBAHU ST

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., U3 HUX 52 4. ayJUTOPHBIX 3aHATHM, U 56 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PexkomeHniyeMas inTeparypa prm:{?éKOCTb’
Pa3pen 1. ITpuHI{MNBI AMCTAHIMOHHOIO 30HAMPOBaHNA. CoCcTaB U CTPYKTypa arMoc(epsbl.
A. C. bopeiiio, M. A. Konsies, A. A. Kum. .
JlupapHble KOMILIEKCHI J7Is1 UCC/IeI0BaHUS
atmocdepsl: CaHkT-ITeTepOypr: JlaHb, 2022
. 1
VI3yueHue e/l CMOTPEHHBIX MPOrpaMMOH M. A. Konses. . Hai-(SEI))HOE 30HAUPOBaHUE
AMAAKTUUCCKHX GIWHMLL IO KORCIEKTaM 1 o0y cheppr: CIT6.BITY "BOEHMEX" nm. 10
JIeKLii, MaTepuasam NpakTHIeCKUX 3aHATHH 1 11 ®. Yerumnosa, 2015 (1)
PEKOMEHAYEMOM JTHTEpAType B. I1. CaBunebix, B. A. ConomatuH. . ONTHKO-
5JIEKTPOHHBIE CUCTEMBI IUCTaHLMOHHOIO
30HVpoBaHusA: MockBa: MalliMHOCTpOeHMe,
2014 (Bce)
Wroro no pa3geny 1 10
Pazpen 2. Biusiaue atMocdepbl Ha JUCTAHIUOHHbIE H3MEPEeHMU .
1O. A. MenbauK, C. I. 3yOkoBuy, B. 1.
CrenaneHKo. . Pagyo/0KaliiOHHbIE METO/bI
uccienoanus 3emiu: M.: Cos. paguo, 1980
o 1
VI3yueHe Npe/yCMOTPEHHBIX MPOrpaMMOH B. A. Banax, U. H. Cl(wa)nnxo. . KorepenrtHslie
AUAKTHACCIAX GIITHMLL TI0 KOHCTIEKTAM [IOTJIEPOBCKUE BETPOBBIE JIMAAPHI B 14
JIeKLIUM, MaTepraiaM MpakTUUeCcKuX 3aHITUN U N . .
o TypOysieHTHOM atMocdepe: Tomck: M3za-Bo
PEKOMEHIyeMOU JIuTeparype HOA CO PAH, 2013 (Bce)
M. A. Konsies. . JIazepHOe 30HAUPOBaHUE
armocdepsr: CITI0.BI'TY "BOEHMEX" nm.
. ®@. Ycrunoga, 2015 (1, 2)
Urtoro no pa3geny 2 14
Paszpgesn 3. IlpyuHOuMnel akTUBHOIO JMCTAHIIMIOHHOT0 30HAMPOBaHUs.
M. A. Konsies. . JIazepHOoe 30HAUPOBaHUE
. armocdepsr: CITI6.BT'TY "BOEHMEX" M.
N3yueHue ripelyCMOTPEHHBIX ITPOrPaMMOii 1T ®. Yeramosa, 2015 (1, 3, 4, 6)
'qH'aaKT,quCKHX CAMHMLL 110 KOHCTIEKTaM . |B.II. CaBunbix, B. A. ConomaruH. . ONITUKO- 10
JIeKLii, MaTepuasam NpakTHIeCKUX 3aHATHH 1 S/MEKTPOHHBIE CHCTEMBI /JACTAHIOHHOTO
PEKOMEH/YEMOH ITEPATyPE 30HAUPOBaHUs: MoCKBa: MalllmHOCTpOeHMe,
2014 (Bce)
Wrtoro no pa3geny 3 10
Pazaen 4. Tunbl TUAAPHBIX CHCTEM U UX 0CO0OEHHOCTH.
W3yueHue ripelyCMOTPEHHBIX ITPOTrPaMMOiA FO. A. Menbhuk, C. I. 3y6koBuy, B. /. 16
JUAAKTUUeCKUX eJUHUL] [0 KOHCIIeKTaM CrenaHeHKO. . Paiio/oKal[MOHHbBIE METObI
JIEKL[M Y PeKOMeH/IyeMOli JIuTepatype uccnenosanus 3emmm: M.: Cos. paguo, 1980
[ToaroToBkKa K KO/JIOKBUYMY (6) 6
M. A. Konsies. . JIazepHOe 30HAUPOBaHUE
11 24939



. ®@. YctuHoBa, 2015 (3-7)
M. JI. Benos. ONTHKO-3/1IeKTPOHHbIE
CIYTHUKOBbIE CUICTEMbI MOHUTOPUHIA

H. 3. Baymana, 2014 (3-7)

armocepsr: CIT6.BT'TY "BOEHMEX" um.

TIpUpoIHOM cpeabl: M.: N3a-Bo MI'TY um.

Wroro no paspeny 4

22

12

24939




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
JIABEPHBIE CUCTEMBI JUCTAHIIMOHHOI'O 30HAVPOBAHUSI

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

* TeCT;

e BONPOCHI K AndepeHIIPOBaHHOMY 3aueTy;
e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Tect
KoHTposb ycBoeHus JIEKLIMOHHOTO MaTeprasa CTY/leHTOB IPOU3BOJUTCSI B aBTOMaTUUECKOM PeXXrMe C
romotisio cpeictB Koutposiss B SVMOC Moodle.

Bonpocs! k guddepeHpoBaHHOMY 3aueTy
BapuaHThI TeopeTHUeCcKuXx BOMPOCOB K AuddepeHIpoBaHHOMY 3aueTy — 30 IIT, IpHBeZieHbI B COCTaBe
YMK no guciuriivHe.

JuddepennpoBanHblii 3aueT

K 3auery f0mycKarOTCs CTY/|eHThl, KOTOpble YCIIeIlHO C/jaly BCe TeCThl.
3aueT NMPOBOJUTCS B YCTHOH (hopme 110 OrineTam, BbIZI@HHBIM rperoziaBatesieM. CTyAeHT J0/DKeH ITOATOTOBHUTD,
T0JIb3YSICh KOHCIIEKTOM, COCTaB/IeHHBIM [10 MaTepranaM Kypca, OTBeTUTh Ha JiBa BOIIPOCa.
O1jeHKa «OTJIMYHO» CTABUTCS, €CJ/TM OTBeT SIB/IAeTCs MOMHBIM Y paBU/IbHBIM. Marepran U3noxeH B
OIlpe/ie/IeHHOM JIOTUYeCKOU T0c/1eloBaTe/IbHOCTU. [1py oTBeTe Ha JOMO/IHUTE/IbHBIE BOIIPOCH] CTYAEHT MoKas3all
3HaHHe OCHOBHBIX MOHATUNA U OPMY/IL.
OlleHKa «XOpOILIO» CTaBUThCS, eC/IM OTBeT SIBJISIeTCs] I10/IHBIM Y IPaBU/IbHBIM, I1PU 3TOM /I0NY1LeHbI
HecylieCTBeHHbIe OIIMOKH, UCIIpaB/IeHHbIe M0C/Ie HaBOSILMX BOIIPOCOB Iperniogasaresisi. [Ipu oTBeTe Ha
JIOTIOJTHUTE/TBbHBIE BOTIPOCHI CTYAEHT IeMOHCTPHPYeT IIOHUMaHie OCHOBHOTO COZiepyKaHHsl y4eOHOro
Marepuasna. CTyzieHT cBOOOJHO OpHEeHTHPYeTCs B MaTepyasie, U3/10)KeHHOM B KOHCIIEKTe.
OreHKa «y/|0B/IeTBOPUTEILHO» BBICTABJISIETCS], €C/TM CTYAeHT 00HapY)KHUBaeT 3HaHUe U IOHMMaHKe MaTepyana
Kypca, HO M3/1araeT MaTeprasl HelloHO U JIOTyCKaeT CylleCTBeHHbIe OIHMOKA B JOPMYTUPOBKE OCHOBHBIX
noHsTUH U hopmys. OTBeT Ha [J0I0/HUTe/IbHbIE BOIIPOCH! BbI3bIBAaeT y 5K3aMeHYeMOro 3aTpy/HeH!s UK
COJIEP>KUT OIIMOKH, KOTOpbIe OH MOYKET UCITPaBUTh
T10C/Ie HABOZSIIMX BOIIPOCOB.
OLieHKa «Hey/|0BIeTBOPHUTE/TLHO» BLICTAB/ISIETCSI, €C/IU TIPY OTBeTe 0OHApY>KeHO HellOHMMaHHe OCHOBHOTO
cofiep)KaHus yueOHOTo MaTepyasia Wil JOMyLIeHbl CylleCTBeHHbIe OINOKM, KOTOPbIe yUall[uics He MOXKET
WCTPaBUTh TPU HaBOJSIIMX BOMPOCAX MperofiaBaTeis.
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Pa3pen 1.
ITpuHIUNBI
JAUCTAHIIUOHHOT'0 Bogegz}; -

4 8 [3oHpMpOBaHuUA. 20 | 10 6 4 10 25 | 25 | 15 P
Cocras n nmubbepeHIIPOBAHHOMY
cTpyKTypa 3aueTy
armocdepsl.

Pa3pen 2.
Brusiiue Bog esz’m K

4 8 |armocdepbl Ha 28 | 14 8 6 14 | 25 | 10 | 25 P

nuddepeHIIPOBaHHOMY
AVCTAaHIIMOHHBIE saue
u3MepeHus. Yy
Pa3pen 3.
TIpunuuns! BorFf egz’m K

4 8 |akTMBHOrO 18 8 4 4 10 25 | 25 | 20 P

nmudbepeHIIPOBaHHOMY
JAUCTAHIJUOHHOTO saue
30HUPOBAHUSA. Ty
Pa3pen 4. Tunbi Tecr,

4 g |TMAApHBIX cHCTeM| ., | oo 8 12 2 25 | a0 | 40 Boripocsl K
H uX nuddepeHIIPOBaHHOMY
0CO0EHHOCTH. 3auety

Bcero 3a 8 cemectp 108 | 52 | 26 26 56 | 100 | 100 | 100
Bcero no gucuniuHe 108 | 52 | 26 26 56 | 100 | 100 | 100
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Kputepuu oneHuBaHus

IICK-1.1

Ne 1

Ne 2

No 4

Ne 5

Ne 6

Ne 7

Bonpocbl omkpbimozo muna:

I'maBHOe OT/IMUMe AVCTAHIIMOHHBIX U JIOKA/IbHBIX CPEJICTB JTUarHOCTUKU OKpY Katolen
Cpefibl 3aK/TF0UaeTcs B....

d)

JiiarasoHe ONTHYeCKOro U3/yueHus
MeTo/le aHa/Iu3a II0/yUYeHHbIX pe3y/bTaToB
B3alMHBIM PacIIojio’keHHeM 00beKTa U U3MepUTeIbHOro prbopa

CKOPOCTbIO 00pabOTKH JaHHBIX

OcHoBHast oinurTeibHas ocobenHocts COIAPOB ot PAZTAPOB u JINITAPOB?

a)
b)
0)
d)

pa3mMepsl IpHeMHHKA
[A/bHOCTb M3MepeHus
CKOPOCTb U3MepeHUs

CKOPOCTb PacrpoCTpaHeHus U3/Ty4YeHust

B kakoM /ivara3oHe 3/1eKTPOMarHUTHOTO U3nyueHus: paboraet JINIAP?

a)
b)
<)
d

PEHTreHOBCKOM

OIITUYeCKOM

Pa/IiOBOIHOBOM

)akycTuhue CKOM

MOFYT JIN JIN4apbl YCTAHAB/IMBATHCA Hd KOCMUYECKUX anr[apaTaX?

a)
b)
0)
d)

Her, T.k. Tam HeT atrMocdepbl
[la, HO TOJILKO a3p030JIbHBIe JIH/japhbl
Her, T.K. Bpemsi posieTa UMITy/bCa A0 3eM/IM OYeHb BeJTMKO

ITa, mroboro Tumna

Kakast uacts atMocdeprl B 0CHOBHOM UCC/IeyeTCsi C TIOMOLIbIO JIWApOB?

a)
b)
<)
d)

TepMocdepa
Mme3ocdepa
Tporocdepa

Tpornomnay3a

B kakoit yact atTMocdepbl MPOUCXOUT Haubo/iee UHTEHCUBHOE TIEPEMEIIIHBAHIE
a3p030JIbHBIX YaCTUL]?

a)
b)
<)
d)

B BepXHeM yacTH Tporocdepsl
B TIPU3EMHOM CJI0e aTMOC(ephbI
B TpOIIOMay3e

Ha BbICOTax Oojee 15 kM

Kakoti uMc/ieHHbIN KPUTEPUH OIHChIBAET UHTETPA/IbHOE 0C/1ab/IeHre ONTHUeCKOTO
W3y4yeHus: aTMocGepoit?

a)

OnTuueckas TOJIIHWHAa

15



b)  KosddwumumenT nornomeHus armochepsi
c) Mereoposnornueckas fanbHOCTH BUAUMOCTH

d) KoadduimeHT paccesHus
Ne 8 Tun paccessHUs ONpeziesseTcs. . .

a)  CceueHHEM pacCesHUS
b)  oTHoIlIeHWeM pa3Mepa UaCTHIIbl U AJIUHBI BOHbI
C)  KOHLeHTpauyel rasa Wiu 4acTul]

d) BpemeHeM B3aUMO/eHCTBUSA
Ne 9 Kakast 0co6eHHOCTb eCTh y paMaHOBCKOTO PacCesHUs?

a) V3MeHsieTcs MOJSIpU3AIIUS PACCEAHHOTO U3TyUeHHUs
b)  YcunuBaetcs IOIJIOIIEHYE Ta30M
¢) CeueHue paccessHUsI HE 3aBUCHUT OT JIJTUHBI BOJTHBI

d) PaccessHHOe M3/TyueHNEe UMeeT APYTYIO AJTUHY BOTHBI
Ne 10 KoHTyp /TMHUY TIOTIOIIe NS B YCIOBUSIX PeasbHON aTMOC(ephl OIMMCHIBAETCS

a) Kpugoii JlopeHia
b)  Kpusoii 'aycca
c¢) Kpusoii ®otirta
d) Kpugoii IlIBap1ia
Ne 11 Kakasi Mogiens ipuMeHsieTcs AJIs1 OMCaHUs pacripe/ie/ieHrs a3P0O30/IbHBIX YaCTHL] B
peanbHOM aTMOocdepe?
a) JuHelHas
b)  rumnepb6oarueckas

C)  TpexBepIUHHHAas

d) SKcroHeHIMAa/IbHAs
Bonpocbl 3akpbimozo muna:

Ne 1 B yem oTIMuMe NMaCCUBHBIX CPeACTB AUCTAaHLIMOHHOIO 30HAMPOBaHUS OT aKTUBHBIX?

Ne 2 ppm - 3TO

Ne 3 Yro Bk/IIOUAET B Ce0sl MOHSATHE «CTaHjapTHas atMocdepax»?

Ne 4 OKHO NpO3payHOCTH aTMOC(heprl — 3TO

Ne 5 CedeHune NOIVIOLEHUS] MOJIEKYJIbI — 3TO

Ne 6 Nupukarpurca paccesnuss My nMeeT SIBHO BbIpa)kKeHHOE HarlpaB/IeHUe pacCessHus

Ne 7 Kakoe nipezinonosxeHyst UCTIO/Ib30BaHbI [IPU BbIBEIeHUH JINAAPHOTO YPaBHEHUS?

Ne 8 TleomeTpuueckuii pakTop B JIMZAPHOM YPaBHEHUU — 3TO

Ne 9 OO6paTHO KBa/[paTUYHAas 3aBUCMMOCTh JIMIAPHOT0 CUTHAJIa Orpe/ie/ieHa

Ne 10 Kakum ob6pa3zom dopmupyeTcs 1osie 3peHus B TMgape?

IICK-1.3

Bonpocbl omkpbimoz2o muna:

Ne 1 Kakoe siBrieHue sBsieTCs onpefe/stoIiM /s JeTeKTUPYeMOH MOIIJHOCTH B JIMJJaPHOM
ypaBHEHUU?

a)  O6partHoe paccesHus
b)  O6iee ocnabnenust

c) Ilornouienue razamu
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Ne 3

Ne 4

Ne 5

Ne 6

Ne 8

Ne 9

d)

PamanoBckoe paccesHue

ITpocTpaHCTBEHHOE pa3peleHue uapa B 001eM CTyuae OTNpesessieTcst

a)
b)
<)
d)

T'eomeTpHel MPUEMHOT0 TeJieCKoTia
JITUTeTbHOCTBLIO MMITY/ThCa
CgeoticTBaMu aTMOC(]ephI

leomeTpuueckuM akTopom

B uem NMpEenMyI1eCTBO 3€PKa/IbHBIX ITPUEMHBIX Tes1eCKOMOB?

a)
b)
0)
d)

Bosbiioe noste 3penust
Ynerpamarioe mosne 3peHus
Bricokuii K03 GUIMEHT MPOITyCKaHKUS ONTTHKU

B03M0O)XHOCTh MU3rOTOB/IEHHUS TeJIeCKOIa C AaMeTpoM 6osee 200 Mm

CrekTpasbHbIN Auara3oH solar-blind ®3Y

a)
b)
<)
d)

6onee 400 HM
meHee 300 HM
bonee 1 MKM

ot 500 o 800 M

B uem 3aksouaercst ocobeHHocTh JIDI?

a)
b)
<)
d)

B onTrueckom fuanasoHe paboTbl
B ObicTpogeiicTBUM
B pa3sMepax npueMHO! IIIOIIa KU

Bo BHYTDE€HHEM JIaBUHHOM YCU/IEHHUHU TOKa

Kakas pa3MepHOCTb y OTHOLLIEHUS] CUTHAJI/IIyM?

a)
b)
0)
d)

Bonet/T'
I'n
Hert pasmepHoCcTH

Bossr/AmMiiep

Uro Takoe 1ym /IkoHca?

a)
b)
<)
d)

ITO 1IyM, BO3HUKAIOL[MI B HAaTPY30UHOM COTIPOTHUB/IEHUH
JT0 LIyM [IpYeMHHUKaA MU NoTNalaHuy Ha Hero u3iiydyeHus: Y@ auamnasoHa
3To L1yM [IpHeMHYKa [1PYU ero KOPOTKOM 3aMbIKaHUU

JTO 1IyM NpUeMHUKa IIPU ero ICTHPOBKe M0 MeTouKe [I>koHca

Yemy paBeH KO3 QULMEHT yCUIeHus y pin Anoaa?

a)
b)
<)
d)

OmnpezensieTcss paboYrM HarpsDKEHUEM IMATAHUS
PaBeH equnuLe
OrnpefiensieTcs TeMIiepaTypoi Auoza

OmnpepensieTcst CrieKTPaabHOM UyBCTBUTEIBHOCTBIO

Mertop, norapudmuueckoit MpOU3BOIHOM TPUMEHUM JIJIS1 PellieHus IAapHOTO
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ypaBHEHUs B YCJIOBUSIX:
a)  CuIbHBIX 0CaJKOB

b)  OmHopopaHo# atMocdepsl

c¢) CuIbHBIX JBIMOBLIX ITUTeH (OB

d) B ycnoBusix cs1aboro aspo30bHOTO paccesiHys
Ne 10 PamaHoBCKuUi MeTog, pellieHust TMAAPHOTO ypaBHeHUsI OCHOBAaH Ha

a) Ha moaroHke pe3y/nsTaToB K paHee W3MepeHHbIM
b)  Ha BblUMTaHUM MOJIEKY/ISIPHOMN COCTABJISAIOIIEH U3 CUTHAa 00pPaTHOTO pacCesiHUs
¢) Ha ucrnonp3oBaHUM CITyTHUKOBBIX JAHHBIX

d) Ha npeamnonoykeHHH MHOIOKPAaTHOTO pacCesiHUs
Bonpocb! 3akpbimozo muna:

Ne 1l Oz HOMO/I0BBII OHOUACTOTHBIM PeXXUM M3/1yUeHus jlasepa — 3TO

Ne 2 MoHocTaTuueckuii KoakCuaabHbIN TUjap — 3TO

Ne 3 NEP - sT0

Ne 4 [ITym TeMHOBOrO TOKa — 3TO

Ne 5 Ileprognuecknii curHan yactoroi 12.5 MI'y umeet oTHoleHne curHan/mym 10 u

ouudposiBaeTcst AL ¢ pa3psigHOCTEIO 12 6uT. Kakasi o/mkHa ObITh MUHHMMATbHAsT
yacToTa ourdpoBku ALIIT?

Ne 6 Kakast hyHKIUSI OITUCBIBAET 3aBUCHMOCTb TIPUHUMAEMOTO JIN/IapOM CUTHAsA OT
JUCTaHLUKU?

Ne 7 Mertog Krnerra ocHOBaH Ha

Ne 8 B kaKoM MeToie MCII0/b3YOTCSI 3aBUCHMOCTH CTaHapTHOU atMocdepbI?

Ne 9 MakcrmManbHas JUCTaHLUSA JeTeKTUPOBaHUs uzapa 15 KuiomeTpoB, Kakas

MaKCHMaJIbHasl 4acToTa C/ie[j0BaHUsI UMITY/IbCOB J1a3epa /10/DKHA ObITh, UTOObI
o0ecrieunTh OIHO3HAYHOCTh U3MEPeHHUs?

Ne 10 s yero npegHasHaueH augap guddepeHaIbHOrO OIIOMeHuUs ?

Ne 11 AIITT nmeet yactoty auckpetusauuy 100 MI'n, onopHoe HarnpsbkeHue 2 B,
paspsigHocTh ALITT 12 6ut. Kakoe MUHHMMa IbHOE HarpspkeHHe BO3MOXKHO U3MEePHUTD C
nomMoeto gasnsoro AIII?

IICK-1.4
Bonpocbl omkpbimoz2o muna:
Ne 1 3aBUCHUT /I CeUeHNe IOIVIOLIeHNs ra3a OT TeMITepaTyphl U JaB/IeHHs?

a)  Hert, 5T0 mocTosiHAAs BeJTMUMHA
b)  [Ha, nns Bcex MoJIeKy/
¢) [a, HO TOMBKO /ISl MPOCTBIX TPEXAaTOMHBIX MOJIEKYIT

d) [Ha, ajsl CJIOXKHBIX OPraHUYeCKUX MOJIEKY/T
No 2 YemM oripe/ieisieTCsl MUHMMaJIbHAask 0OHapy>KUBaeMasi KOHLIEHTPALUs JIUAapoM
b depeHIMaNTbHOTO MOT/IONEHUS ?

a)  ajuHoM BoiaHbI ON
b)  pmHOI BosHBEI OFF
C)  OTHOIIEHUEM CUTHAJI/IIyM

d) HampaBsieHVeM 30HJUPOBaHUS
Ne 3 UeM orpaHvueHo Bpems U3MepeHNs KOHLIEHTPaLvy C IIOMOILBIO TMzapa
mnddepeHIMATLHOTO MOTJIOIIEHUS?

a) BpemeHeM OCTbIBaHUS UCC/IETyeMOTO Ta3a
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Ne 4

Ne 5

Ne 7

Ne 8

Ne 9

Ne 10

b) BpemeHem XUMHUECKHX peakI[yii rasa c arMocepoi
c) BpemeHeMm HEeM3MEHHOCTU XapaKTePUCTHK aTMOCGEpPHI TI0 Tpacce 30HAUPOBAHUS

d) /JMuTenbHOCTHIO UMITYJIbCa Jla3epa

UYeM orpaHuueHO BpeMsi U3MepeHHs1 KOHIIEHTPAL[UH C TTOMOLL[BIO JTH/iapa
mnddepeHMATLHOTO MOTJIOIEHUS?

a) BpemeHeM ocTbIBaHMS HCC/IEyEMOTO ra3a
b) BpemeHem XUMHUeCKHX peakLvii rasa c arMmocgepoii
c) BpemeHeM HEM3MEHHOCTH XapaKTePHUCTHK aTMOC(epsI TI0 Tpacce 30HAUPOBaHUS

d) /[JirenbHOCTBIO UMITY/IbCA J1a3epa
BennuuHa JOTIIEPOBCKOTO CABUTA OTpe/IessieTCst

a) [ImameTpoM BBIXOZHOTO ITyuKa jia3epa U 1ojieM 3peHust TesiecKoma
b)  CooTHoleHneM NPOeKLMK CKOPOCTH Ha JIyY Y JI/TMHOW BOJIHBI
c¢) CreneHbl0 BpeMeHHON KOTepeHTHOCTH U3TyUeHHs

d) BemuuuHoii K03 duLIMeHTa a3pO30/IBHOIO paccesiHUs
[ToryiepoBCKyii MMzap MpsIMOTO JIeTeKTUPOBaHKMs paboTaeT B jana3oHe [JIMH BOJTH

a) bBomee 10 Mkm
b) B omwkaem MK guamnasone
c) B Buaumom u YO

d) B peHTreHOBCKOM Jaria3oHe
K uemy npuBoguT atMocdepHasi TypOy/IeHTHOCTB TIPU PaboTe AOTIEPOBCKOTO Uapa?

a)  CHWKeHHIO paboueil JajbHOCTU U3MepPeHUst

b)  MOsIBIEHHIO AOMOHUTE/ILHOIO AOI/IEPOBCKOIO CMI'HajIa Ha YacToTe KojiebaHui
aTMocdepbl

C)  yBequueHUo paboueli 1ambHOCTH

d) ¢opMHpOBaHUIO JBYX CUTHAJIBHBIX IyUKOB Ha TJIOLIa/Ke TPHeMHHKA
Kaxkoi1 hyHKIMel armpoKCHMUPYIOTCS Pe3y/bTaThl U3MepeHusi B pexxume VAD?

a)  ¢yukuueti ['aycca
b) nepuoanueckoil pyHKIMEN KOCHHYCa
C)  9KCIOHeHLWaTbHOM (PpyHKIMen

d) runep6onrueckol GyHKIHeH
Kaxkoii kaHanm u3MepeHust HeoOXOAWM B a3p030/IbHOM JIUAape /IS TOTyYeHust
pacripefie/ieHusi YaCTHL] TI0 pa3Mepam?

a) muddepeHIIUATBHOTO MOTIOEHUS
b)  pamaHOBCKHIT KaHa
C) TreTepoAWHHOrO JeTeKTUPOBAHMUS

d) momuiepoBCKUit KaHAT
Jla3epHblii 06/1aKOMep TipeTHa3HAYEH [Iis

a)  Onpezenenus CKOPOCTH 00pa3oBaHuUs 00/1aKOB
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Ne 1

Ne 2

Ne 3
Ne 4

Ne 5
Ne 6
Ne 7
Ne 8

Ne 9

Ne 10

b)  OnpeneneHvu HYKHEN rpaHULILI 00/1aKOB
¢) KomnuuecTra cioBe 00/1a4HOCTH

d) Onpenenenus Tura 00/1aKOB

Bonpocbl 3akpbimozo muna:

YTO sABMISIETCS OTpe/eIsIoIIM IIPH BbIOOpe pabourx [JIMH BOJIH AJIs MZapa
InddepeHMaTbHOTO MOTJIOIIEHUS?

UyBCTBUTEIBHOCTH JIMAApa 3afaHa napamerpom 900 ppm*m. Kakyro MUHMMaIbHYIO
KOHLIEHTPALHIO Ta3a B 00/1ake MpoTspkeHHOCTHI0 300 MeTPOB TI0 JIy4y 30HAWPOBaHMUS
MO)KeT U3MepUTh 3TOT Jufap?

KorepeHTHbII1 TOMOJUHHBIN [TPUEM — 3TO

MakcumanbHas TpeOyemasi H3MepsieMasi CKOPOCTh C TIOMOIIIBIO0 KOTePEeHTHOTO
[lOIIepoBCKOro ymzapa 31 m/c. [nvHa BosHb! 30H4MpoBaHus — 1.55 MkM. Kakas
MHUHHMa/bHas yactora oupdposku ATl HeobxoguMa /17151 BBITIOTHEHHST TPeOOoBaHuSI 110
MaKCHMaabHOU CKOPOCTH?

Kakue ocHOBHbIe TpeOOBaHUS K U3TyUeHHIO JIOKaJIbHOTO reTepoArHa U CUTHAIbHOTO
M3/y4yeHHsl B KOTePEeHTHOM JI0T/IePOBCKOM Jifiape?

[JonnepoBckuii nuaap - 3To

INonspr3aLMoHHBIN TUAAP - 3TO

ITo kaxo¥ pruUrHe HEBO3MO)KHO M3MepeHre MUKPO(QU3UYeCKUX [1apaMeTpPOB a3po307is B
TOPU30HTA/ILHOM HarlpaB/leHUN?

I[Tpy nyapHOM 30HAWPOBAaHUM aTMOC(hepsl, CUrHas OT obs1aka OB TO/Ty4yeH uepes 2
MKC M0CJIe U3/IyYeHHOT0 J1a3epHOr0 UMITy/IbCa, Ha KAKOM pacCTOSIHUU OT JIMZiapa
HaxoauTCs 00/1ak0?

IIpocTpaHcTBeHHOE paspelleHHe HAAapHOT0 30HAUPOBaHKS 3a/laHa Ha ypoBHe 15
METpOB M Jy4llle, Kakasi I0/DKHA OBITh MaKCUMaslbHast AJTUTeNbHOCTE JIa3epHOTO
VMITy/IbCa?

20



