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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
Kucenes Urops AjiekceeBuY, K.T.H., JOLEHT, JOLIEHT

[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
TEOPUSA N ITPOEKTUPOBAHUE ITPOTOUYHBIX I'A30BBIX JIASEPOB

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 — cnocoGHOCTh K aHanM3y 3aJadd IO TMPOEKTHPOBAHHIO THUIIOBLIX CHCTEM, NMPUOOPOB, y3/I0B U
JeTaseli la3epHON TeXHUKH, JTa3ePHBIX ONTUKO-/IEKTPOHHBIX TIPHOOPOB U CHUCTEM

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

@®opmMHpOBaHHIO KOMIIETEHLUH CITyKUT [JOCTIDKEHHe CIIeAyIOIIUX Pe3y/ibTaToB 00pa3oBaHMUsI:
IICK-1.1

3HAHUA:

Ha ypOBHe TpeJCTaBleHUM:

- (U3NYeCKUX TPUHLUIOB [eMCTBUsSI MPOTOUHBIX ra3oBbiX jasepoB (IIIVI) u opranwsaumu paboumx
TIPOLIECCOB B HUX;

- Ta30BOM TUHAMUKU 1 a3POOIITHKU TeueHUi B ja3epHoit Kamepe I1IJI;

- TIPUHITUTIOB (PYHKIIMOHMUPOBAHUS CUCTeM BoCCTaHOBIeHus Aasnenus (CBI) I

- IPUHLUIIOB (PYHKLIMOHUPOBAHHUSI CUCTEM YIIPaB/IeHUs JTyUOM;

Ha ypOBHe TIOHUMaHUSI:

- TIPYHLUIIOB CO3JAaHHs1 aBTOHOMHBIX MOOU/IBHBIX KOMILJIEKCOB Ha Oase I1I7T;

- ocHOB nipoektupoBanus [1I7;

YMeHus:

BBINO/IHATL CPABHUTE/IbHBIN aHau3 pas3/nuHbix TUIoB I1IV1 f/1s1 ycioBUit KOHKPETHOIO IIpUMeHeHus);

HABbIKU:

MPOEKTHPOBAHKS OCHOBHBIX Y3JI0B JIa3ePHBIX KOMIL/IEKCOB Ha 0Oase TIIV1.
IICK-1.3

3HAHUA:

Ha YPOBHe Ipe/|CTaB/IeHUM:

- (GU3MUeCKUX TIPUHIUIOB JeMCTBUSI MPOTOUHBIX ra3oBbix JsaszepoB (ITIVI) v opraHu3alid paboumx
TIPOLIeCCOB B HHUX;

- ra30BOM JVHAMUKU U a3pOOITHKU TeueHU! B ja3epHoii Kamepe [1IJI;

- IPUHLUITOB (PYHKLIMOHUPOBAHUSI CUCTeM BOCCTaHOB/eHus1 faBneHus (CB/I) T1IJT;

- IPUHLIMIIOB (PyHKIIMOHUPOBAHUS CUCTEM YIIpaB/IeHHs IyUY0M;

Ha YpPOBHE BOCITPOM3BeJIeHHSI:

- METOZMK OLIeHKH pabounx napametpos I1IVT;

- MeTOAUK oueHKHU napametrpos CB/I T1IJI;

Ha ypOBHe [IOHUMaHUSI:

- TIPUHLUIIOB CO3JAaHHs1 aBTOHOMHBIX MOOU/IBHBIX KOMILJIEKCOB Ha Oase I1I7T;

- 0CcHOB nipoektupoBanus I[1IJI;

YMeHUs:

BBINO/IHATL CPABHUTE/IbHBIN aHa/u3 pas3inuHbIX TUIOB 1171 A/1s1 yc1oBUil KOHKPETHOTO IIpUMeHeHus;

MPOBOAUTH OLIEHKY OCHOBHBIX napaMmeTtpos CIIPT IIIVI;

MIPOBOJUTH OLleHKY napametpos CB/I I1T7I;

HABbIKU:

TPOEKTHPOBAHKS OCHOBHBIX y3/10B JIa3ePHBIX KOMIIEKCOB Ha 6a3ze T1I7VT;

T0/Ib30BaHUs TUTIOBBIMU NPOTPaMMHBIMU MPOAYKTaMU [i/1s pellieHNsl TPOeKTHBIX U HaYUHbIX 3a/au.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Mucuunmaa TEOPUS 1 ITPOEKTUPOBAHUE ITPOTOYHBIX I'A30BBIX JIA3EPOB
SIBISIETCS JUCLIUTIMHON YacTH, (hopMupyeMol yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 0/10Ka 1,
[IporpaMMsl IIOATOTOBKY M0 HarpasieHuto 12.03.05 JlazepHas mexHuKa U 1a3epHble MexHOA02UU.

CopepxaHue [OUCLIMIUIMHBI  SIBJISETCS JIOTUUeCKUM IpogospkeHueM auctuiuivdH: OCHOBBI
JIABEPHOU TEXHWKH, OCHOBBI KOHCTPYUPOBAHHUS OIITUKO-3/IEKTPOHHBIX U
JIABEPHBIX ITPUBOPOB.

CojepxaHue  JUCLWIUIMHBI ~ SIB/ISeTCSI OCHOBOM /i1 ocBoeHus aucimiyiviH: HAYUYHO-
NCC/IEJOBATEJ/IBCKASA PABOTA.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-3 — CriocobeH TIPOBOAUTE IKCITIEPUMEHTA/TbHBIE UCC/IeIOBAHUS U U3MepeHust, 00pabarbiBaTh U
TIpeJCTaB/IsATh [0JyueHHbIe JaHHbIe C YUeTOM Crieliu(prKy MeTOZI0B U CPeZICTB Jla3epHbIX UCCIeZ0BaHUM
1 “U3MepeHUi

¢ TICK-1.1 — CriocobeH K aHa/M3y 3a/jau¥ TI0 TIPOEKTUPOBAHUIO THITOBBIX CHCTEM, MPUOOPOB, Y3/I0B U
JieTaseli la3epHON TEXHUKH, JTa3ePHBIX OMTHKO-3/IEKTPOHHBIX TIPHOOPOB U CUCTEM

e TICK-1.2 — criocobeH K yuacTHIO B pa3pabOTKe TeXHUYeCKHUX TPeOOBAHMIA 1 3a/laHUi Ha
MIPOEKTHPOBAHUE THITOBBIX CHCTEM, IIPUOOPOB, Y37I0B U ieTasiel 1a3epHOM TeXHUKH, Jla3epHBIX OMTHKO-
3/IeKTPOHHBIX MPUOOPOB U CUCTEM

e TICK-1.3 — CniocobeH K pacueTy, MPOeKTHPOBAHUIO Y KOHCTPYUPOBAaHUIO B COOTBETCTBUU C
TeXHUYEeCKUM 3a/IaHFeM THUTIOBBIX CHUCTeM, TPUOOPOB, eTasiel U y3/10B Ha CXeMOTEXHUYEeCKOM U
3/IEMEHTHOM YPOBHSIX

e TICK-1.5 — CniocobeH poBOAWTD UKC/IEHHBIE OL[eHKH I1apaMeTPOB J1a3epPHOT0 U3/TyUeHHsI U MPOLIeCCOB
B3alMO/IeMCTBHUS 1a3epHOT0 U3/TyUeHHsl CO CpefjlaMH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHUe Ppa3fiesioB H JUJAKTHYECKHUX eJUHUL]

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

®dopmupyemast
KoMmmereHus, %

BCET'O
Jlekuuu

MPAKTHKYM
CamocrosTe/bHas

pabora cryjeHToB

JlaGoparopHbIit

TICK-1.1

TICK-1.3

CHCTeMBI BBIXJIONA.

Paszpen 1. dusnuecKue H ra3oAMHaMHYeCKHe NPHHLUIBI Pab0ThI CHCTEM
CTI'XJI. 1.1. Knaccuduxarust ITTTI. MeTozibl cO3/jaHHs1 aKTUBHOM Cpefibl
CBePX3BYKOBBIX ra30BbIX M XUMHYeCKuX j1a3epoB (CI'XJT). CTpyKTypa OCHOBHBIX
cucrem CI'XJI: CO2-T'[IJ1, xumuyecknux HF/DF, XuMHueCcKuX KMCI0POA-HOAHBIX -
XKWJT nazepoB. KoHcTpyKTHBHas 061HOCTE U pasznuunst CXIJI. Paboure
rapaMeTphbl U yze/bHble XapakTepucThku cucteM CI'XJI. Cuctembl
Boccranonenus [aBnenust - CB/I anst CI'XJI. CoctaB aBTOHOMHOTO MOGH/IBHOTO
Komruiekca Ha 6ase CI'XJI. 1.2. CO2-IIJI: ypoBHM 3Hepruv, KUHeTHUeCKast MOZeJb.
TeHepaTopbI aKTUBHO# Cpe/ibl, paboumii KaHasl, TEPMONPOYHOCTHBIE TTPOG/IeMbI
COMIOBBIX 6/10KOB 1 JonaTok. Beixsom. 1.3. XKIJI: xuMHueckast U KUHeTHuecKast
Moziesn paboThl. ['eHepaTopbl CHHITIETHOTO KMC/IOPO/A, CIIOCOObI MOAauH X/10pa.
CMecHTe/bHBIE COTIOBBIEe 6JI0KH, CIIOCOOBI oAauH #oja, 3aa4a o 3ByKOBOM CTpye B
cHocsileM notoke. Pesonarop. Cuctemsl Beixnona. 1.4. HF/DF-na3epsi:
XuMHuyecKue M KUHeTHYecKHe rpoliecchl. I'eHepaTopsl aromapHoro ¢ropa.
ConnoBoii 6710k. Pe3oHatop. MeTozbl yBe/IMUeHHs 30HbI TeHepPaLUH 1 [JaBIeHHsL.

46 22 14 8 24 25

40

Paszpen 2. T'a30AMHAMHKA H a9POONTHKA TeueHHI B jla3epHoii Kamepe ITITL. 2.1
TeueHust B Masiopa3MepHOM COTLIe, BIUsHUE BA3KOCTHU. TIpoduirpoBKa comnern.
Corla XUMHUYeCKHX Jla3epoB. CTPYKTypa TeueHHs 3a COM/IOBBIMU 6/10KaMmu. 2.2.

7 OCHOBHBbIe MOHATHUS M YPaBHEHHsl a3POONTHKHU. BinsiHre 0cobeHHOCTel CTPYKTYphbI
TeueHHH 3a 6/10KaMK Ha ONTHYeCKOe KauecTBO u3myuenus - OK. 2.3.
AspogrHamuueckre okHa (AO). AO Ha cBOGOHOM BHXpe, TPOGUIMPOBKA COILIA.
AO Ha 6osbluve nepenazpl AasneHus. Biausaue AO Ha OK u3nyueHus jasepa.

19 8 6 2 11 25

15

Pazpen 3. ITpoxoxxeHue usnyuenus B armocdepe. 3.1 ITornoweHye 1 paccesiHue.
AtmocdepHast TypOy/IeHTHOCTb, eé XapaKTepUCTHKH, BIIMsHIe Ha POXOXKZeHHe
n3ay4eHust. PacXogMMOCTb U3/yyueHus Jla3epHOi cucteMsl (yueT 3¢ dekToB paboTh
peasibHOM cHcTeMbl HaBeZleHUs1). 3.2. OCHOBBI aJlaNTUBHOM ONTHUKY. [laTulKu
BOJIHOBOTO (ppoHTa. Koppekius Bo/HOBOro (poHTa, ajjanTHBHbIe 3epKasa. Pacuer
7 WMHTEHCUBHOCTH W3/yueHus B ZlanbHel 30He. 3.3. CUCTeMB! yrpaB/ieHus 1yYoM.
MeTozbI YTIpaB/IeHHs! HAIPAaB/IeHHOCTBIO 1a3ePHOT0 U3aydeHust. Cucrema
(hopMHpOBaHHUsI M3/TyUYeHHs Ha YAa/IeHHbIX 00beKTax U ee OCHOBHbIE
XapaKTepUCTHKH. TIDMHLMITBI ¥ TeXHUYeCKHe BO3MOXXHOCTH CUCTeMbl HaBeZleHHs].
JlMHaMuuecKye TlapaMeTphbl CUCTeM yIIpaB/ieHus iyuoM. 3.4. CpaBHUTe/TbHbBINA
aHa/mM3 3((heKTUBHOCTH J1a3epPHBIX KOMIUIEKCOB Ha 6a3e pasmuuHbix ITI71.

21 10 8 2 11 25

15

Paspen 4. Cucremsl BoccTaHoBieHus AaBiienus (CBJY) IIIT1. 4.1. O6ujas
7 xapakTepucTika CB/] /17151 CBepX3BYKOBBIX Ta30BbIX /1a3epoB. 4.2. Brix/ionHble
cBepx3ByKoBble AU dy30psl. 4.3. Teryioo6MeHHUKH. 4.1. CBepX3BYKOBbIE )KEKTOPBI.

22 11 6 5 11 25

30

Bcero 3a 7 cemecTp

108 51 34 17 57 100

100

Bcero no AgucuuinHe

108 51 34 17 57 100

100

3.2. JIaGopaTopHbIii NPaKTUKYM

Homep 1 HauMeHOBaHHe
pasjesna JUCHUIIUHBI

Tema /1abopaTopHOro NpakTUKyma

OoneMm,

ayp.
JacoB

Pasgen 1. ®dusnueckue u
rasofjiHaMuyecKue
TIPUHIIMITBI PAOOTHI CUCTEM
CI'XJL.

ITpubmvKeHHBIN pacueT k03hGULIMEHTa YCUIeHNsT aKTUBHON
cpenbl CO2-TAJI

OrieHka U BbIOOp pabounx mapameTpoB XKUJI o
IBPUCTUUECKOH METOAUKE

OrjeHka pabouux rnapamMmeTpoB M OCHOBHBIX FeOMEeTpPHUeCKHX
pasmepoB HF-HXJI

Pazgen 2. 'azogrHamMuKa 1
a3pOOIITHKA TeUeH!! B
nasepHoi kamepe I1I7J1.

HpOCbI/IJ'[I/IPOBaHI/IE coriej1 MUHUMA/TIbHOM AJIMHBI MEeTOA0M
XdPAKTEPUCTUK

Pazpen 3. IIpoxoxzgenue
W3/yueHusi B atMocdepe.

OrjeHKa MTHTEHCUBHOCTY U3/Ty4YeHHUsl B Jla/IbHEH 30He B
LIeHTPA/IbHOM IISITHE TIPY TPOXOXK/A€HUH M3/TyUeH sl B
TypOyeHTHOH aTMocdepe

Pazgen 4. CucreMbl
BOCCTaHOBJ/IEHUsI JJaBIEHUSI
(CBL) IIJL.

PacueT 0CHOBHBIX XapaKTePUCTUK CBEPX3BYKOBOIO BBIXJIOITHOTO
maddysopa. OnpesienieHue TpedyeMoro 06bemMa eMKOCTH ISt
BaKyyMHOU BBIXJIONTHOM cucTeMbI rpu pabote ¢ C/T u 6e3 Hero

PacueT 0CHOBHBIX XapaKTePUCTHK TerioooMeHHuKa CBJI aist
DF-nazepa

6
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| Bcero 3a 7 cemectp | 17 |
3.3. CamocrosnTenbHas padora crygenra (CPC)
Homep u
Ne HauMeHOBaHMe Oo0nemMm,
Copep>xkaHue yueOHOro 3a{aHus
n/n pas3peina 4acoB
JUCIMILTHHBI
IToaroToBKa K BHITIOJIHEHUIO U 3all[UTe 1a00pPaTOpPHOI paboThI
1 «OrtieHKa pabounx MapamMeTpoOB U OCHOBHBIX FeOMeTPUYEeCKUX 7
pasmepoB HF-HX/JI»
o |Pasgen 1. N3yuenue ripefycMOTPeHHBIX TIPOrPaMMOM AWJaKTHUe CKUX eJUHHUL] 3
dusnueckue U T10 KOHCITEKTaM JIeKI[UM 1 peKOMeH/TyeMOU TuTeparype
rasoqyHaMuyeckve  [ToAroTOBKA K BBIOJHEHUIO U 3allUTe J1JaOOpaTOPHOM PabOoThI
3 |IpUHLMNBI pPabOThI «[TpubmKeHHBIN pacueT KO3hOULIMEHTa YCUIeHNsT aKTUBHON Cpefibl 7
cuctem CI'XJL. CO02- T »
IToaroToBKa K BHITIOJIHEHUIO U 3alIUTe 1a00pPaTOPHOH paboThI
4 «O1jeHKa 1 Beibop pabounx napameTpo XKIJT o 3BpHUCTUYECKOI 7
MeTO/IUKe»
5 [Pasgen 2. N3yuenue ripefycMOTpPeHHBIX IPOrPaMMOM AUJaKTHUe CKUX eUHHUL] 4
lNazopnHaMuka u T10 KOHCIIEKTaM JIEKI[UM ¥ peKOMeH/IyeMO uTeparype
a’pOONTHKA TeYEeHHUH B|[ToroToBKa K BBINOTHEHUIO U 3alljuTe 1abopaTopHOii paboThl
6 J1a3epHOM Kamepe «[TpodunrpoBaHue core/l MUHUMAa/ILHOMN JJTUHBI METOZIOM 7
[ITJ1. XapaKTepUCTUK»
7 |Pasgen 3 N3yuenue MIPe/ly CMOTPEHHBIX nporpaMMclﬁ [TUIAKTUUECKUX e[UHUI] 4
) T10 KOHCITeKTaM JIeKI[UM ¥ peKoMeH/IyeMoil uTeparype
[Tpoxoxpenue .
3Ty UeHNS B IToaroToBKa K BHITIOIHEHUIO U 3alIUTE na6opaT9pH01/1 paboThI
8  |armoc dbepe. «O1eHKa UHTEHCUBHOCTH U3/TyUeHUs B Ia/IbHel 30He B 1[eHTpabHOM 7
TISITHE TIPY TIPOXOK/IEHUHY U3/TyueHus B TypOy/ieHTHOH atMocdepe»
9 W3yueHue rpeyCMOTPEHHBIX TIPOTPAMMOM JIM/IaKTUUE CKUX €JUHUL] 3
10 KOHCIIEKTaM JIEKI[UHM U PEKOMEH/IyeMOU JTUTeparype
IToAroTOBKA K BBITIOJTHEHUIO U 3alljyTe Jab0paTopHO paboThI
10 Pazgen 4. CucreMbl  |«PacueT OCHOBHBIX XapaKTEPUCTHK CBEPX3BYKOBOTO BBLIXJIOITHOTO 4
BOCCTaHOBJIEHUS muddysopa. OnpesienieHue TpebyeMoro oobema eMKOCTH IJIst
nasnenus (CBI) ITIVI. BaKyyMHOM BBIXJIOMHOM clcTeMbl Iipy padbote ¢ C/] u 6e3 Hero»
IMoaroToBKa K BBITIOJTHEHHIO U 3aluTe 1abopaTopHON paboThI
11 «PacueT 0CHOBHBIX XapaKTepUCTHK Terooomenanka CB/I gyist DF- 4
Jiazepa»
Bcero 3a 7 cemectp 57
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJEJ/IN CEMECTPA
12 3 4 5 6 7 8 9 10/ 11 (12| 13 |14/ 15 |16 17
JIP,
JIP, Otu. | |JIP, OTu. JIP, Otu. | |JIP, OTu. JIP, Otu.| [JIP, OTu. ’ aud.
7 moJlP | | nostp PY nofP || noP PF| mosp | | motp OTJ‘;'P“O AP s,

‘YciioBHbIe 0003HAUCHUA:

[P — nuarHocTuueckasi paboTa;

JIP — naboparopHas paboTa;

Ortu. no JIP — otuet mio JIP;

. 3a4. — qudQepeHIMPOBaHHbIN 3aueT.

TeKyImuii KOHTPOJ/Ib YCIIEBaeMOCTH CTYIE€HTOB TIPOBOZMTCS B IMCKPETHbIE BpeMeHHbIe MHTepPBAaJIbI B
clefyroumx popmax:

[TMarHocTuyeckasi pabora;
JlabopatopHasi paboTa;
otuet 1o JIP.
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ITpomexxyTouHasi aTTecTays MPOBOAUTCS B (hopmax:
e uddepeHMPOBAHHBIN 3a4erT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. C. Bopetiwo. . Jla3epsl: ycTpoiicTBo U Aeticteue. CII6.: Jlans, 2021, 351. pec.

2. A. C. bopeiimo, B. A. Bopefiio, . M. EBokumoB. . Jla3epsl: puMeHeHUs U puiokeHNs. CaHKT-
[Metep6Oypr: Jlans, 2022, 371. pec.

3. B. M. Manbkog, 1. A. Kucenés, A. E. Op/ioB. . OCHOBBI TPOEKTAPOBaHUSI IPOTOUHbIX Ta30BbIX JIa3€POB.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2012, 371. pec.

4. B. M. Masnekos, U. A. Kucenés, A. E. OpsioB. . T'a3oBas JUHaMHKa pabouero KaHajaa CBePX3BYKOBBIX
rasoBbix jazepos. CII6.BI'TY "BOEHMEX" um. [I. ®@. YcruHoBa, 2010, 351. pec.

5. B. M. Manekos, 1. A. Kucenés, A. E. Opnos. . CucTemMbl BOCCTaHOB/IEHUS JaBIeHUS /IS
CBepX3BYKOBBIX XUMHUYecKux ja3epoB. CII6.BI'TY "BOEHMEX" um. []. ®. Ycrunora, 2009, 3:1. pec.

6. 1. A. ®énopos. . HerpepbiBHBIe XMMUUeCKHe Jla3epbl Ha pabounx MosieKky/ax (hTOpUCTOro efcTBuSI.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctunHosa, 1994, 81 k3.

7. C. A. Jloces. . 'asoguHamuueckue a3epel. M.: Hayka. I'71. pes. ¢pus.-mar. nur., 1977, 10 3k3.

5.2. [lorionHUTebHAs IUTepaTypa Mo AUCLUIIIUHE:
1. . Xumunueckue nasepel. M.: Mup, 1980, 3 5k3.
5.3. Ilepuogrueckue u3aHus:
He TpeOyoTCSI.

5.4. TlepeueHb peCcypCcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS! TUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHsp;

2. https://www.urait.ru/ — O6pa3oBarenbHas Tiatgopma «HOpaiit». [I1s1 By30B M CCY30B.;

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

CoBpemeHHbIe TIpo¢ecCHOHabHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HaivioHaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro dou/ia
(byHIaMeHTalbHBIX UCC/Ie[IOBAaHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHbOpPMal[MOHHBIN TIOPTal TEXHUUYECKOTO PerymupoBaHus: HopMbl, mpaBuia, CTaHAApThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHol reHepatyi BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPaBOBOI WHGOPMALUH.

5.5. IIporpaMMHOe 0becIieueHue:

1. Mathcad Education - University Edition Term;
2. Microsoft Office.

5.6. 'Hpopmal[oHHbIe TEXHOIOTHH:

B3auMoyielicTBue ¢ obyuaronumucs nocpenctBom SMOC Moodle BT TY «t BOEHMEX» um. [I.®. YcTHHORBA.



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. J/TabopaTopHbIe 3aHATHA:

1. Mathcad Education - University Edition Term;
2. Microsoft Office.

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.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEOPHUS 1 TIPOEKTUPOBAHUE ITPOTOYHBIX I'A3OBBIX JIABEPOB

AnHoTanusa paboueii nporpaMMsl

Ouctiuinia TEOPUST W I[MPOEKTUPOBAHUE IIPOTOYHBIX TA30BBIX JIABEPOB
SBJISIETCS AUCLUIUIMHON 4YacTH, (POPMHMPYeMOM yYacTHHKAMH 00pa3oBaTe/IbHBIX OTHOIIeHHWH 0Oy0oka 1,
MpOorpaMMbl NOrOTOBKM M0 HaripaBiaeHuto 12.03.05 JlazepHas mexHUKa U ad3epHble mexHono2uu. JucuurivHa
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, /leTaiell U y3/10B Ha CXEMOTEXHUUECKOM U 37IEMEHTHOM YPOBHSIX.

CopeprkaHrie IVCIUTUTMHBI OXBaThIBaeT KPYT BOIMPOCOB, CBSI3aHHBIX C OCHOBAaMU MPOEKTUPOBAHUS TIPOTOYHBIX
ra3oBbIX Jla3epOB U OpraHu3anyedl paboumx TMpoIeccOB B HUX (B TOM UHC/Ie C TOYKW 3DEHUS Ta30BOU
IWHAMUKH).

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnenyromumx dhopMax:
e IMarHocTUYeckas pabora;
¢ naboparopHas pabora;
e oruer 1o JIP.

ITpoMexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e udepeHMPOBAHHBIN 3a4erT.

OO01jas  TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MIpelyCMOTPEHbI JIEKIIMOHHBIe 3aHaTHS (34 4.), mabopatopHelii mpakTkyMm (17 4.), camocTosTe/ibHas paboTa
ctyzeHrta (57 4).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
TEOPHUS 1 IPOEKTUPOBAHUE ITPOTOYHBIX I'A3OBBIX JIABEPOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaH#e padoThI

PekoMeHpyemasi 1uTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. ®u3nueckue U ra3oHHaAMHYEeCKHe IPUHIUIBI padoThl cuctem CI'XJT.

IToAroTOBKa K BBITTOJTHEHHIO U 3aI[UTE
ylabopaTopHOM paboTel «OlieHKa pabounx

B. M. ManekoB, 1. A. Kucenés, A. E.
OpJ10B. . OCHOBBI IPOEKTUPOBAHUS
MIPOTOYHBIX a30BbIX JIa3€POB:

naboparopHoii paboTel «IIpodumupoBaHue comesn
MWHUMA/IbHOM JJTMHBI METOZOM XapaKTePUCTHK»

12

rapaMeTpOB Y OCHOBHBIX FreOMeTPUUEeCKHUX CII6.BI'TY "BOEHMEX" um. [I. @. 7
pasmepoB HF-HXJI» YcTuHoBa, 2012 (2,3)
A. C. Bopeiiwo, B. A. Bopeiimo, 1. M.
EBokuMOB. . JIa3epbl: IprMeHeHUs U
V3yueHue rpeayCcMOTPeHHBIX TIPOrPaMMOM nipunoxxenusi: CaHkr-IletepOypr: JlaHb,
JUJAKTUUeCKUX eUHUI] TI0 KOHCIIEKTaM JIeKLUNA U 2022 (Bce) 3
peKoMeHyeMoM IiTepaType B. M. Manekos, 1. A. Kucenés, A. E.
OpJioB. . ['a3oBast AuHaMUKa paboyero
KaHajla CBePX3BYKOBBIX I'a30BbIX
IToAroTOBKa K BBITIOJHEHHIO U 3aIUTe nasepog: CI16.5I'TY "BOEHMEX" um.
nabopatopHoii paboThl «IIprOIMKeHHBIN pacyeT [. ®. Ycrunosa, 2010 (1) 7
Koa(hduLmeHTa ycuneHus akTuBHoi cpepi C02- B. M. Manbkos, U. A. Kucenés, A. E.
CO0» Opsiog. . CucTeMbl BOCCTaHOBJ/IEHUSI
JlaBIeHUS [I71s1 CBePX3BYKOBBIX
XUMHUeCcKuXx yasepos: CI16.BI'TY
TToAroTOBKa K BBIMOIHEHHIO U 3allUTe "BOEHMEX" um. [I. @. YcTrHOBa,
nabopaTopHoii paboTs! «OIeHKa 1 BLIGOp paboumx 2009 (1, 2) 7
napamerpoB XKWJI no 3Bpuctrueckoii metoguke» | A. C. Bopeiitio. . JIasepsr: ycTpoicTBO
u peticteue: CII6.: Jlanb, 2021 (Bce)
Wroro no pa3geny 1 24
Pa3fen 2. 'a3ouHaMMKa ¥ a3p0ooNTHKA TeyeHHH B j1a3epHou Kamepe I1I7I1.
N3yuenue ripeyCMOTPEHHBIX TIPOTPAMMOMA C. A. Jloces. . 'a3oiriHamMu4ecKue
UIAKTHUeCKUX eJUHHUI] 110 KOHCTIeKTaM JIeKIuii 1 | ya3epsl: M.: Hayka. I'1. pea. ¢pus.-mar. 4
peKOMeHyeMoH IhTepaType mT., 1977 (Bce)
TToAroTOBKa K BBIMOHEHHIO U 3allUTe W. A. P€nopos. . HerpepbiBHbIe 7

XUMHYeCKHe jla3epbl Ha paboumnx
MoJieKy/iax PTOPUCTOTO [IeHCTBUS:
CII6.BI'TY "BOEHMEX" um. 1. @.
YctrHoBa, 1994 (Bce)

. Xumunueckue nasepsl: M.: Mup, 1980
(Bce)

B. M. ManekoB, 1. A. Kucenés, A. E.
OpsioB. . OCHOBBI NPOEKTUPOBaHUS
TPOTOUHBIX TAa30BbIX JIA3€POB:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoRBa, 2012 (1, 3)

B. M. ManskoB, U. A. Kucenés, A. E.
Opnog. . 'a3oBasi ;uHaMuKa pabouero

24332



KdHaJ/la CBEPX3BYKOBBIX I'a30BbIX

nazepos: CII6.BT'TY "BOEHMEX" um.

. ®@. YctuHoga, 2010 (2-4)

Wroro no pasgeny 2 11
Pazpaen 3. IIpoxoxeHue U3jIydeHHs B aTMoc(epe.
V3yyeHue ripeayCcMOTPeHHBIX TIPOrPaMMOM
AITIECIAN, S 1O KORCTEKTAN I | bt \foryon, 1, A, Kucents, A.E. |
OpJioB. . OCHOBBI IIPOEKTUPOBAHUS

IMoaroToBka K BBITIOJTHEHUIO H 3alljuTe MPOTOUHBIX Ta30BBIX TA3EPOB:
naboparopHoi pa60Tv1)1 «O1eHKa UHTEHCUBHOCTH CII6.5I'TY "BOEHMEX" nm. [1. .
u3/TyueHus B Ja/bHeH 30He B LeHTPAILHOM MATHe Yeruoga, 2012 (4) 7
TIPH NIPOXOXKEHUY U3/Ty4eH s B TypOy/ieHTHOM
arMocdepe»

Wroro no pa3zeny 3 11

Pa3pen 4. Cucrembl BoccTaHoB/IeHus Aasaenus (CB) ITITI.

V3yuyeHue ripesyCMOTPEHHBIX TIPOrPaMMO
JUJAKTUYECKUX eJIMHUL] TI0 KOHCTIEeKTaM JIeKIMK U | B, M. MasibkoB, Y. A. Kucenés, A. E. 3
PeKOMeH/|yeMOii iuTeparype OpJioB. . ['a3oBast AuHaMUKa paboyero
[ToaroTroBka K BBIMOTHEHUIO U 3aLLUTE KaHaJla CBEePX3BYKOBBIX Ia30BbIX
y1abopaTopHOM paboThl «PacueT OCHOBHBIX nazepoB: CIT6.BT'TY "BOEHMEX" um.
XapaKTepUCTUK CBEPX3BYKOBOI'O BBIXJIOITHOIO . ®. YcruHoga, 2010 (5) 4
muddysopa. Onpezenenue Tpebyemoro obbema B. M. Masnskos, U. A. Kucenés, A. E.
€MKOCTH /|71 BaKYYMHOH BBIXJIOIHOM cucTeMbl py | OpiioB. . CHUCTeMbl BOCCTaHOB/IEHUS
pabore ¢ CII u 6e3 Hero» JIAB/IEHUS /TSI CBEPX3BYKOBBIX
[NoaroroBKa K BBITIOJIHEHUIO U 3allUTe xumuyeckux nasepos: CI16.BT'TY
nabopatopHoii paboTsl «PacueT 0CHOBHBIX "BOEHMEX" um. [I. @. YcTuHOBa, 4
XapaKTepUCTUK TernoobmenHyika CB/I ans DF- 2009 (1, 2)
Jla3epa»

Wtoro no pa3peny 4 11

13
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEOPHS 1 IPOEKTUPOBAHUE ITPOTOYHBIX I'A30BbIX JIABEPOB

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTuueckas pabora

¢ jyabopaTopHasi paboTa;

e oruet 1o JIP;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu orjeHuBaHus

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

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

JIaGopaTopHas pabora

Honyck x JIP:
- IO CK K BBITIOJTHEHHIO TepPBbIX /BYX JIP He npefycMoTpeH;
- AJIS1 0TIy CKa K BBITIOIHEHUIO TPeThel U nocieaytomyx JIP HeoO6xoguMa 3aiiyTa OfHOMN 13 BBITIOJTHEHHBIX
paHee pabor.
TpeboBanwus K BeITIOMHeHUO JIP:
- 110 JIP Nel Heo6X0aMMO yCIIeIlIHOe pellleHye 3a/,auu OrpeZiesieHNs BelIMYMHbI MHBEPCHOM Hace/leHHOCTU U
K03 bHUIMEHT yCUIeHus akTuBHOM cpeant CO2-T'1JT;
- 1o JIP Ne2 HeoOXoAMMO YCIIelTHOe pellieHre 3a/jauu orpefiesieHus pabourx mapamerpos XKNJT o
3BPUCTUYECKOU METOJUKE;
- 110 JIP Ne3 HeoOX0MMO YCIIeIIHOe pelleHue 3a/jauu OrpezeneHus: pabounx napaMmeTpoB ¥ OCHOBHBIX
reomeTpuueckux pasmepos HF-HXJT;
- 110 JIP Ne4 Heo0X0MMO BhITNO/HEHHUE B TTporpamMe PPS pacuera npoduisi CBepX3ByKOBOTO COTIIa
HauMeHblllel JJIMHb] U OIpe/iesieHHe paclipe/iesieHusi ra3ofiHaMUyeCcKrX NapaMeTpoB BJ0Jb COILIa Jjist
W/lea/IbHOTO HEeBSA3KOI0 ra3a U C y4eTOM BBITECHSIIOIIEro AelCTBUS TOrPaHUYHOI0 C/10S1 10 UHUBUAYa/IbHBIM
BapHUaHTaMm;
- 110 JIP Ne5 Heo6x0iuMO YCIelTHoe pellieHre 3a/jaun orpeiesieHus uaMmeTpa (hoKaabHOTO TISITHA U
MoTpeOHOM MOIIHOCTH JIa3epOB AJIs UeThIpeX BapUaHTOB: AByX TUMOB ya3zepoB (XKWJI u DF-HXJUT) u gByx
BapUaHTOB TPACC MPOXOKAEHHs C pa3HbIMHU BbICOTaMU;
- 110 JIP No6 Heo6X0MMO YCITeIIHOe pellleHHe 3a/jaul OIpezie/ieHHsi TeOMeTPUUeCKHX NapaMeTpoB U
XapaKTepUCTHKY CBEPX3BYKOBOI'O BBIXJIOMHOTO Auddy3opa;
- 110 JIP Ne7 Heo6XoZMMO YCIIelTHOe pellieHre 3a/1auu OTpeZie/IeHUs apaMeTpoB KOXKYX0TpPyOHOTo
TerI000MeHHMKA C MyYKOM IVIaJKHUX TPYO.
3awura JIP:
3amura JIP npeaycMarpuBaeT 00Cy>KaeHue MOpsiiKa pelleHus peyCMOTPEHHBIX ee TeMaTHKOM 3a7ad,
BKJIFOUasi [IPOBEPKY YCBOEHUS CTYLEHTOM COOTBETCTBYIOIIMX CBeJleHNI U3 TeOpUHU.

OTuet no JIP

OTuetsl 1o 1abopaTOpHBIM PaboTaM Tpe/ICTaB/ISIOTCS B II€UaTHOW WM PYKOTMCHOM (hopme.
IToryckaeTcst BBIIIOJTHEHNE PACUETOB «BPYUYHYIO» WU UCIIO/Ib30BaHUE CUCTEM aBTOMATH3al[uH
MaremMaTHueCcKuX pacyetoB. Kaxkoe 3aziaHue Ha 1abopaTopHyro paboTy cofiep>KUT Habop mapameTpoB B
COOTBETCTBUY C WH/IMBUYaIbHBIM BaPUAaHTOM.
Kpurtepuu o1ieHUBaHUS:
JlabopatopHasi paboTa CUMTAETCS BHITIOIHEHHOHN YCIeIHO (IPUHUMAEeTCS) TIPU CIEAYIOIINX YCIOBUSX:
- IpPaBUILHOE BBINOJIHEHNE BCeX MYHKTOB (3a7ia4), MpelyCMOTPEHHBIX 3aJjaHreM;
- TIpaBUJIbHOE TIOCTPOeHUe U 0OpPM/IeHHEe B COOTBETCTBUM C TPeOOBAaHUSMU rOCYJapCTBEHHBIX CTaH/IapPTOB
ECK/I rpacdvikoB 415 BceX TIOy4aeMbIX B XO7le BBITIOJTHEHUs 3a[JaH1sI XapaKTepPUCTHK;
- yCIieliHasi 3aiiuTa jabopaTopHoO paboThI.

JuddepennypoBanHblii 3aueT
WToroBbIi KOHTPOJIB 110 AUCLIUIIIMHE POXOAUT B (hopme AnddepeHITMPOBAHHOTO 3aUeTa. 3adeT I10
JUCHUTIIHE 0()OPMIISIETCS TIPY CJ/IeAVIOIINX YCITOBUSIX:
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* YCIIEIIHOE BBIMO/IHeHNe WHUBUYaIbHBIX 3a/[aHHH K Tab0paTOpHbIM paboTaM ¥ Tpe/iCTaB/IeHHe OTUeTHBIX
Marepuasos;

* 3aIUTa BCeX JIabopaTOpPHBIX paboT.

* yCITeIlIHbIe OTBETHI Ha KOHTPOJIbHBIE BOTIPOCKHI Ha 3aueTe.

OLleHKa «OT/IMYHO» BBICTAB/IAETCS B C/Iy4ae, €C/TH Ha UTOTOBOM 3aHSATHH CTYJEHT TOKa3a/l KOMITIETEHTHOCTb T10
2 TeMaM, a TaK)Xe OTBETHJI Ha TPU JIOTIOJTHUTE/IbHBIX BOMIPOCA TPEro/iaBare)is.

OL1eHKa «XOPOIII0» BBICTAB/ISIETCS B C/IyYae, eC/Ii Ha KTOrOBOM 3aHSITUH CTY/IEHT TO0Ka3a/l KOMIIETeHTHOCTb T10
2 TeMaM U TIPOSIBU/T HEZIOCTATOUHYO SPYAUIIMIO TIPY OTBETAX Ha

JIOTIO/THUTE/ThHBIE BOTIPOCHI TIPENoaBaTe/Is.

OLeHKa «OT/IMYHO» BBICTAB/ISETCS B C/Iy4ae, €C/TH Ha UTOTOBOM 3aHSATHH CTYZEHT TTOKa3a/l KOMITETEHTHOCTb TI0
2 TeMaM, a Tak)Ke OTBETH/I Ha TPH JOTIOTHUTE/BLHBIX BOIIPOCA TPeTio/jaBarelis.

OLIeHKa «XOPOIII0» BBICTAB/ISIETCS B C/Iyyae, eC/IM Ha NTOTOBOM 3aHSITUU CTY/IEHT 10Ka3a/l KOMIIETeHTHOCTb T10
2 TeMaM U TIPOSIBU/T HEZIOCTATOUHYO SPYAUIIMIO TTPY OTBETAX Ha

JIOTIOJTHUTE/ThHBIE BOTIPOCHI TPEMO/aBaTelIs.

OLIeHKa «y/I0B/IETBOPHUTE/TBHO» BBICTAB/ISIETCS B C/Ty4yae J0CTaTOUYHOM KOMITETEHTHOCTH 110 OJJHOW U3 IBYX TeM,
O/IHAKO CTYIEHT TIPOSIBH/I KOMITETEHTHOCTD TIPH OTBETE Ha JJOTIO/THUTE/IbHbIe BOMIPOCHI MTPero/iaBaTeis.

ITpu BBICTABIEHUH OL[EHKH YUUTHIBAETCsI KaueCTBO BBIMTOIHEHHs 1ab0paTopHbIX paboT, ypOBeHb 1
CBOEBPEMEHHOCTb 3all[UThI JJADOPATOPHBIX PAbOT, a TaKKe MOCEIAeMOCTb JIEKIWH 1 JIMYHOE yJyacTHe B
00Cy>KIeHUH Martepuarnia.
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Pazpen 1. ®usuyeckue u JTabopaTopHasi
4 7 |razoguHamMmMueckKue NPHHIUMBI 46 | 22 14 8 24 25 | 40 pabora,
padotsi cucrem CI'XJI. Ortuert o JIP
Paspen 2. I'azopunamuka u JTabopaTopHasi
4 7 |a>poonTHKa TeueHUH B jiazepHOi | 19 8 6 2 11 25 | 15 pabora,
Kamepe IIITI. Ortuer no JIP
JTabopaTopHasi
4 | 7 [aomer :HEE‘:‘T‘:V’I‘;‘;‘;‘;‘Z 21 10| 8 | 2 | 11| 25| 15| paGora,
y pe. Ortuer o JIP
Paspen 4. Cucremsbl JTabopaTopHasi
4 7 |BoccTaHOB/IeHMS AaB/1eHHS 22 | 11 6 5 11 25 | 30 pabora,
(CBJ) IIIJI. Ortuer mio JIP
Bcero 3a 7 cemecTp 108 | 51 | 34 17 57 | 100 | 100
Bcero nmo gucCIuIInHe 108 | 51 | 34 17 57 | 100 | 100
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Kputepuu oneHuBaHus

IICK-1.1
Ne 1
Ne 2
Ne 3
Ne 4
Ne 5
Ne 6
Ne 7
Ne 8
Ne 9

Ne 10

Ne 1

Ne 3

Ne 4

Ne 5

Bonpocbl omkpbimozo muna:

KakuMm 06pa3oM rponcxoguT CTUMY/IMPOBaHHAs SMUCCHUS B TIPOTOYHBIX T'a30BBIX
Jasepax?

Kakue mapameTpbl Hy)KHO YTIPaBJIATh fijis obecriedeHust CTabUIbHOU paboThl
[IPOTOYHOIO Ta30BOro J1a3epa?

Kak rasoBasi fjyiHaMyKa BusieT Ha 3¢ ¢eKTUBHOCTb PaboThI ra30BOro J1a3epa?

Kak aspoornTyrika TedyeHHH B J1a3epHOIT Kamepe BMsieT Ha paboTy ra3oBoro jasepa?
Kakuie napameTps! BIMSIIOT Ha @3POONTHKY TeUeHHUH B Jla3epHOM Kamepe?

Kax ocy1iectrsieTcst BO30y>KjeHre aKTUBHOM Cpe/ibl B TIPOTOUYHOM Ta30BOM Jiasepe?
Kakue BHelHe ¢$aKTOpBl MOTYT NIPUBECTH K roTepe 3¢ eKTUBHOCTH paboThl ra30BOTO
Jlazepa?

Kak cucTeMbl BocCTaHOB/IEHUSI IaBleHUsT 00eCTieunBar0T OTKAUKy M30BITOUHBIX Ta30B W3
Jla3epHOU KaMephbI?

Kakum o6pa3om anddy3rnoHHBIE HACOCH UCTTOB3YIOTCS B CHCTEMaX BOCCTAHOB/IEHUS
JlaByieHus?

Kakue MpUHLIUITEL JIE)KaT B OCHOBE 37IeKTPOONTHYECKAX MOAY/ISTOPOB B CHUCTEMax
yIIpaBJIeHUs 1Iy4oM?

Bonpocb! 3akpbimo2o muna:

Kak BnusieT TypOy/IeHTHOCTB Ta30BOT0 MOTOKA Ha paboTy ra3oBoro jasepa?

A) TlonoxutensHO, yBenmuumBast 3G eKTUBHOCTh
b) OtpunarensHo, yMeHb11as 3QPeKTHBHOCTD
B) He oka3biBaeT BAMSIHUSA

1) TypOy/ieHTHOCTh BAIUSIET TOMBLKO Ha I[BET U3/TyUeHHUs
Kakum 06pa3oM MO>KHO YIIpaB/IsATh JUHAMHUKOM Ia30BOT0 MOTOKA B Jla3epHOM Kamepe?

A) PerynvpoBKoOH 3/1eKTPUYeCKOro TOKa
b) U3menenrieM hopMbI Kamepbl
B) YnipaBneHueM Temrepatypoii oKpysKatoliei cpesibl

1) IlyTeM u3mMeHeHus 11BeTa CBeTa
Kak BiusieT popma js1a3epHOM KamMephbl Ha @3POOITHUKY TeUeHHH ?

A) ®opma He BMsIeT Ha @3POOITUKY
b) ®opma onpezensieT TOMBKO LIBET U3/TyUeHUsI
B) OHa ompeziensieT paBHOMEpPHOCTh MOTOKA rasa

) ®opMa MoyKeT B/IUATH Ha paBHOMEPHOCTh pacripe/ie/ieHus IJIOTHOCTH rasa
Kakum 06pa3om ocyirecTBisieTcst BO30y>KieHre akTUBHOM Cpe[ibl B TIPOTOYHOM Fa30BOM
Jlazepe?

A) IlyTém nojjauy MarHATHOTO T0JISA
b) Iox geiicTBrEM sla3epHOTO M3TyUYeHHs
B) 3a cueT Bo3zeliCTBUS 371eKTPUUECKOTO TOKa

1) B pe3ynbrare eTOHALIMOHHBIX BOJTH
Kaxkoli nporiecc oTBeyaeT 3a U3/yyeHHe B ra30BOM Jlazepe?

A) CrionTaHHasi 3MUCCHUS

b) Tepmosnekrpuueckuii 3pdexT
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Ne 6

Ne 8

Ne 9

Ne 10

IICK-1.3

Ne 1

Ne 2

Ne 3

No 4
Ne 5

Ne 6

Ne 7

Ne 8

B) fIBnenue GoronHULIMAIIN

) KomnbroTaiiuoHHas ToMorpadus
Kaxkoe Bo3zieiicTBHe OKa3bIBaeT rejiMii Ha XapaKTepPUCTHKU ra30BOro Jiazepa?

A) YBermumBaeT 3)QeKTUBHOCTD
b) CHwkaeT TeMriepatypy
B) INoBeillaeT faBaeHue B Kamepe

) He oka3biBaeT BIUsHUSA
Kakue dakTopbl BIUsOT Ha 3pdeKTHBHOCTL pabOThI Fa30BOTrO ja3epa?

A) Tonbko faBneHue rasa
b) CkopocTh IOTOKa ra3a ¥ TeMriepaTypa akTUBHOMN CpeJibI
B) OnTtuueckast mpo3pauHOCTb KaMephbl

1) KomyecTBO 3/1€KTPUUECKOTO TOKA
YTo onpefensieT OpraHM3aLio pabourx MpOLIeCCOB B IPOTOYHOM ra30BOM Jiazepe?

A) Temmeparypa OKpy>Karolrjei cpepl
b) CocraB Bo3nyxa
B) Ipoueccel ra30Boii JUHAMUKU

) Dnekrpruyeckoe HanpspKeHHE
Kaxkoii ra3 vaiije BCero UCIo/b3yeTcsi B KaueCTBe aKTUBHOM CpeJibl B Fa30BbIX jla3epax?

A) Azor
B) Bonmopog
B) lenuii

1) Ivokcug yrnepoga
Kaxkoli nporiecc s1e)XuT B OCHOBe [IefiCTBHS TPOTOYHOIO ra30BOro Jla3epa?

A) ®orosdderr
b) CtuMynupoBaHHasi SMUCCHUS
B) DnexTponus

) TIbe303ddexT

Bonpocbl omkpbimozo muna:
KakuM 06pa3oM MO)KHO YIIPaB/IsITh SHEProCHA0KEHNEM aBTOHOMHBIX MOOW/TBHBIX
KOMILJIEKCOB Ha 6a3e MPOTOYHBIX ra30BbIX Jla3epoB?

Kak cucTeMbl BOCCTaHOBJIEHUS [aB/I€HUsI MOTYT B/IUSITh HA aBTOHOMHOCTb MOOM/TBHBIX
KOMILIEKCOB C ITPOTOYHBIMY Ta30BbIMU Jla3epaMu?

Kakue akTophbl OLIeHMBAtOTCS MPU CPAaBHUTETIHLHOM aHa/3e 3(PeKTUBHOCTH
Pa3/IMYHBIX TUIOB IPOTOYHBIX Ta30BbIX J1a3€POB /1711 KOHKPETHOTO TIPUMeHEeHHs ?

Kak BimsieT Temriepatypa OKpysKarolei cpezibl Ha paboTy MPOTOYHOI'O ra30BOro jasepa?
Kakunm 06pa3oM MeTOAMKH OLIeHKH pabourx TTapaMeTpOoB MPOTOUHBIX a30BbIX Jla3ePOB
MOTYT OBITh a/JaNTUPOBAHbI Ji/Is1 Pa3/IMUHbIX TPUTOKEHUIN?

Kakue ocobeHHOCTH TMPOTOYHBIX I'd30BbIX JId3€POB A€/1dal0T UX IMOAXOAAIIMMHA OJ14
HCIT0/Ib30BaHUsl B MOOM/ILHELIX KOMITJIEKCAX?

YTo 06ecreunBaoT T a30reHeparopbl B dABTOHOMHBIX MOOU/ILHBIX KOMIIEKCAX C
IMPOTOYHBIMHU I'a30BBIMH na3epaMH?

Kakue XdPAKTE€PUCTHUKHU Ba’>XHbI ITPU Bbl60pe TIPOTOYHOI'0 I'a30BOT0 Jia3epa AJid
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Ne 2

Ne 3

Neo 4

Ne 5

Ne 6

MOOH/IBHBIX KOMITJIEKCOB B BOEHHBIX TIPHJIOYKEHHSIX ?

Kakue MeTOAVKY UCTIO/b3YIOTCS /ISl OLleHKH pabounx rmapamMmeTpoB IPOTOYHBIX I'a30BbIX
Jla3epoB?

Kakue XapakTepyCTHK{ YUUTBHIBAIOTCS ITPU BEIOOPE IPOTOYHOTO Ta30BOTO J1a3epa Jjist
MOOM/IBHBIX KOMITJIEKCOB B BOEHHBIX TIPHJ/IO’KEHHUSIX ?

Bonpocbl 3akpbimo2o muna:
Kaxkue (hakTops! BIUSIOT Ha CTabM/ILHOCTE PabOTHI POTOYHOTO Ta30BOT0 a3epa B
YCJIOBUSIX BUOPAI[UK U YIapOB?

A) Tonbko TeMrieparypa
B) Tosbko THI aKTUBHOM Cpefibl
B) KoHcTpyK1iys U KperjieHe ONTHYeCKUX 3/1IeMEHTOB

) Hanmmuue 3epkar B j1a3epHO Kamepe
Kakuie MeTo/ibl MPUMEHSIIOTCSI /71T OL|eHKH 3 QeKTUBHOCTU CUCTeM BOCCTAHOB/IEHHUS
JIABJIEHUSI B Ta30BbIX JIa3€PHBIX YCTaHOBKAX?

A) JlazepHast uHTepepoMeTpUs
b) N3mepenHue moToka rasa
B) CrniexTpanbHblil aHanu3

) MeToauka Macc-CrieKTpOMeTpUH
Kak BrusieT Temriepatypa OKpy»Karolei cpefjbl Ha paboTy TIpOTOYHOTO ra30Boro Jla3epa?

A) Tonbko yBennurBaeT 3¢ (eKTUBHOCTh
B) Crabunusupyet u3nydyeHue
B) BiusieT Ha IJIOTHOCTh aKTUBHOM cpejibl ¥ 3 ()eKTUBHOCTD

1) He oka3biBaeT BIUsAHUS
Kakuie TUITBI IPOTOYHBIX ra30BbIX JIa3€POB Uallle BCETO UCTIOMb3YIOTCS B HAyYHBIX
HCCJIeIOBAHUSAX ?

A) Tonpko CO2 naszepsl
b) lenuii-HeoHOBBIE J1a3epbl
B) JviogHble y1a3epbl

) KceHoH-X10pyiHBIE JTa3epbl
Kakue XapakTepyCTHKH OLIEHUBAIOTCS B METOJMKAaX OL|eHKH Pabourx rapaMeTpoB
TIPOTOUHBIX I'a30BbIX JIa3ePOB?

A) TonbKo AjviHA BOJIHBI U3TyUYeHUsI
B) DddekTrBHOCTL IpEOOpa30oBaHKs IHEPIHU
B) Tonbko jjaBjieHre ra3a B Kamepe

1) Bpemsi HellpepLIBHOM PabOTHI
KakoBBI 0CHOBHBIE MPUHLUIBLI SHEProcHabkeHNs aBTOHOMHBIX MOOU/TIBHBIX KOMII/IEKCOB
C TMPOTOYHBIMU Ta30BLIMU JIa3ePamMu’?

A) DHeprus conHeuHbIX GaTapei
b) SlmepHble NCTOUHUKH SHEPTUN
B) I'a3oreHeparopb! ¥ CO/THEUHbIE 3/IeMeHThI

) DnekTpoMarHuTHbIE OIS
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Ne 9
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Kakue XapakTepyCTHK{ YUUTHIBAIOTCS ITPY BLIOOPE IMPOTOYHOTO Ta30BOTO J1a3epa st
BOEHHBIX aBTOHOMHBIX CUCTEM?

A) TonbKoO 1[BET U3MYUEHUST
b) OHepronoTpebiieHre U pa3Mepsl
B) Tosbko MakcMMa/ibHasi MOLIHOCTb U3/1y4YeHus]

) TIpon3BoUTeTEHOCTE U YCTOMUMBOCTD K YC/IOBUSIM 3KCILTyaTaLiu
Kakue (akTopbl BaXkKHBI TIPU CPAaBHUTE/ILHOM aHa/IM3€e Pa3/IMUHbIX TUTIOB MPOTOYHBIX
ra30BbIX JIa3epPOB /i KOHKPeTHOTO IIPUMeHeHH s ?

A) IlBet cBeta
B) CriocoOHOCTh KHHETHYECKOIO UCC/Ie[OBAHMUS
B) OHepronorpebiieHue 1 3hHeKTHUBHOCTD

) 3anac mpoyHOCTU /1a3€PHOT0 U3MyUYeHUs!
Kakue MeToJMKH UCTIOJTL3YIOTCS /IJIS OIIeHKH pabounx rmapamMeTpoB MPOTOUHBIX Ta30BbIX
Jla3epoB?

A) TeroBU3HOHHBIN KOHTPOJIb
b) N3mepeHue KOHIeHTpaL[MX KACIOPOa
B) CnekTpockonus U u3MepeHre MOIIHOCTH U3/TyueHust

) T'paBUMeTpUUECKOE OTTpe/le/ieHre MaCChI
Kaxkoii MpUHIIUTT IEXKAT B OCHOBE CO37aHUsI aBTOHOMHBIX MOOM/TBHBIX KOMIT/IEKCOB Ha
0a3e MPOTOUHBIX Ta30BbIX JIA3€POB?

A) TIpyHOUIT paiio4acTOTHON MOJYJISLIAN
B) [IpuHLMI TepMOsiZIEpHOTO CHHTe3a
B) IIpuHIMI CTUMYIMPOBAHHOW SMHUCCUH

) TIpuHLIUT 3/1eKTPOMAarHUTHON UHAYKLN
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