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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
roz Habopa rpymmsr: 2025

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:

[TK-2.1 — CniocobeH K aHa/iu3y 3a/laudl 10 TIPOEKTHPOBAHUIO THITOBBIX CHUCTeM, IPUOOPOB, Y3/I0B U JleTajiei
Jla3epHOM TEXHUKH, J1a3ePHBIX ONTHKO-3/IeEKTPOHHBLIX IPUOOPOB U CUCTEM

ITK-2.3 — CriocobeH K pacyeTy, NMPOEKTUPOBAHUIO M KOHCTPYHMPOBAHUIO B COOTBETCTBUH C TEXHHUECKHM
3a/laHUEeM THIIOBBIX CUCTeM, MPUOOPOB, JieTasiedl U y3/10B Ha CXeMOTEXHUUECKOM U 3/IEMEHTHOM YPOBHSIX

®OopMHUPOBaHUIO KOMITETEHIUN CJTY>KUT JOCTYKEHHE CIeYIOIIUX pe3y/ibTaToB 00pa3oBaHus:
IK-2.1
3HAHUA:
Ha YpOBHe Ipe/iCTaBJIeHHi:
- (hr3MUeCKUX TIPUHLIUIIOB JeMCTBUS TIPOTOUYHBIX I'a30BbIX /1a3epoB (T1IJ1) u opraHu3anyy pabounx
MPOLIECCOB B HUX;
- ra30BOM JUHAMUKU U a3POOIITHKU TeueHUH B ja3epHoii Kamepe [1IJI;
- IPUHLUIIOB (PYHKLIMOHUPOBaHUSI CUCTeM BOCCTaHOBeHuUs Aasnenus (CBMI) I
- IPUHLUTIOB (PYHKLIMOHUPOBAHUS CUCTEM VIIPAB/I€HUS JIyUOM;
Ha YpOBHE NOHUMaHUSI:
- MPUHLIUIIOB CO3/IaHKA ABTOHOMHBIX MOOM/IbHBIX KOMILIEKCOB Ha Oa3ze ITIVT;
- 0cHOB nipoekTupoBanus I1I7JI;
YMeHuUS:
BBITIO/IHATL CPaBHUTE/IbHBIN aHanu3 pa3nuuHbix TUHOB 1171 714 yc/10BUi KOHKPETHOTO IIPUMEHEHNs;
HABbIKU:
MPOEKTUPOBAHUS OCHOBHBIX Y3/I0B Jla3epHBIX KOMITIEKCOB Ha Oa3e ITTJI.
IIK-2.3
3HAHUS:
Ha ypOBHe Mpe/CTaB/IeHUN:
- (h)M3MYeCKUX TIPUHLIMIIOB JIeMCTBYS TPOTOUHBIX ra30BbIX yia3epoB (ITIJ]) u opraHu3aruu pabounx
TIPOLIECCOB B HUX;
- ra30BOI IMHAMMKU U a3POONTHUKU TeueHUM B fa3epHoi Kamepe T1IJI;
- TIPUHITUTIOB (PYHKIIMOHUPOBAHUS CUCTeM BOCCTaHOBIeHus Aasnenus (CBI) I
- IPUHLIATIOB (PyHKIIMOHUPOBAHUS CHCTEM YIIPaBJIeHHs JIyUOM;
Ha ypOBHE BOCIPOU3BeeHHUS:
- METOZIVK OIleHKH pabounx mapametpos I1I7T;
- MeToJuK oLeHKM napametpos CB/] I1I7JI;
Ha YpOBHe IMOHUMaHUsI:
- MPUHLIUIIOB CO3/IaHKS ABTOHOMHBIX MOOM/TBHBIX KOMITJIEKCOB Ha Oa3ze ITIVT;
- 0CHOB npoekTrpoBanus [117];
YMeHUS:
BBITIOJIHSITH CPABHUTEJIbHBIN aHau3 pa3nnuHbix TUNOB [1IJ] a1 ycioBUil KOHKPeTHOTO TPUMeHeHUs;
[IPOBOZAUTH OLIEHKY O0CHOBHBIX napaMmetpos CIIPT IIIVI;
TIPOBOZIUTH OLIeHKY OCHOBHBIX rapamerpos CIIPT IIIJI;
HABbIKU:
MPOEKTUPOBAHKS OCHOBHBIX y3/I0B JIa3ePHBIX KOMIIEKCOB Ha 6a3se T1IVT;
[Tonb30BaHKs TUMIOBBIMY ITPOrPaMMHBIMU MPOAYKTaMU /151 pelleHUs IPOEKTHBIX U HayUYHbIX 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:

o [IK-2.1 — CriocobeH K aHa/ M3y 3a/jauu 110 IPOEKTUPOBAHKIO THITOBBIX CUCTEM, TPUOOPOB, y3/I0B U
JieTajeli la3epHO TeXHHUKH, JTa3ePHBIX ONTHKO-3/IEKTPOHHBIX TIPHOOPOB U CUCTEM

e TIK-2.2 — CniocobeH K y4aCTHIO B pa3paboTKe TeXHUUEeCKUX TpeOOBaHUIM U 3a/laHUi Ha
MPOEKTUPOBAHKE THUTIOBBIX CUCTEM, TIPUOOPOB, Y3/I0B U JieTasiell la3epHOU TEXHUKHU, JIa3€PHBIX OMITHKO-
9/IEKTPOHHBIX TPUOOPOB ¥ CHCTEM

¢ [TK-2.3 — CriocobeH K pacueTy, MPOEKTHPOBAHUIO U KOHCTPYUPOBAHHIO B COOTBETCTBUH C TEXHUUECKUM
3a/laHUEeM THITOBBIX CUCTeM, MPUOOPOB, JeTasell U y3/10B Ha CXeMOTEXHHUECKOM U 37IEMEHTHOM YPOBHSIX



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL|

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

®dopmupyemast
KoMmmereHus, %

JIekuun

BCEI'O
CamocrosTe/bHas

pabora cTyaeHToB

JIabopaTopHbIit
NPaKTHKYM

IIK-2.1

TIK-2.3

CHCTeMBbI BBIXJIONA.

Paszpen 1. dusnuecKue H ra3oAMHAMHYeCKHe NPHHLUIBI PAab0THI CHCTEM
CTI'XJI. 1.1. Knaccuduxarus ITTTI. MeTozb! co3/jaHUs1 aKTUBHOM Cpefibl
CBEPX3BYKOBBIX ra30BbIX U XUMHUeCKuX j1a3epoB (CI'XJT). CTpyKTypa OCHOBHBIX
cucrem CI'XJI: CO2-T'J1, xumudecknx HF/DF, XuMH4eCKuX KUCI0POJ-IHOAHBIX -
XKWJT nazepoB. KoHcTpyKTHBHas 061HOCTD U pasnnunsi CXIJI. Paboure
rapaMeTpsbl U ye/bHble XapakTepucTiku cucteM CI'XJI. Cuctembl
Boccranosnenus [lanenust - CB/I ans CI'’XJI. CoctaB aBTOHOMHOTO MOGH/IBHOTO
komruiekca Ha 6ase CI'XJI. 1.2, CO2-IJJI: ypOBHH 3Hepryuu, KHHeTUUeCKasi MOJEe/b.
TeHepaTOpbl aKTUBHOM Cpe/ibl, paboumii KaHasl, TepMONPOYHOCTHBIE MPOG/IEMBI
COMIOBbIX 6/10KOB U JomaTok. Beixsom. 1.3. XKIJI: XumMuueckas U KUHeTHuecKast
Moziesu paboThl. [eHepaTopbl CHHITIETHOTO KMC/IOPOJA, CIIOCOObI MOAauH X/I0pa.
CMecHTesbHBIE COTIOBBIE 6JI0KH, CITOCOOBI MofauH #oja, 3aia4a 0 3ByKOBOI CTpye B
cHocsleM notoke. Pesonarop. Cuctemsl Boixsiona. 1.4. HF/DF-na3epsi:
XuMHYecKre ¥ KUHeTHYecKHe rpoliecchl. I'eHepaTopsl aromapHoro ¢ropa.
CornoBoit 6710k. Pe3oHatop. MeTozb! yBe/IMUeHHs 30HbI TeHepaLUH 1 [JaBIeHUsI.

46 22 14 8 24 25

25

Pa3pen 2. l'a3oaMHaMHKa ¥ a3POONTHKA TedeHHH B jia3epHoi Kamepe ITITL. 2.1
TeueHust B Malopa3MepHOM COTLIe, BIMsHUE BA3KOCTH. TIpoduirpoBKa comern.
Coria XMiMHYeCKUX /1a3epoB. CTPYKTypa TeueHusi 3a COTUIOBbIMH Biokamu. 2.2.

7 OCHOBHbIe TIOHATHS U YPaBHEHUsl a9POOITHKH. BimsiHue ocobeHHOCTeil CTPYKTYphI
TeueHHi 3a 6/I0KaMK Ha OTNITHYeCKoe KauecTBo uanyueHns - OK. 2.3.
AspopuHammyeckre okHa (AO). AO Ha cBOGOJHOM BHXPe, TPO(HUIMPOBKA COILIa.
AO Ha 6osbLime nepena/pl gasnenust. Biusiiue AO Ha OK n3iyueHusi azepa.

19 8 6 2 11 25

25

Paspen 3. IIpoxoxaeHue usaydyeHus B armocdepe. 3.1 TTorolieHue U paccesHue.
ArmocdepHast TypOyneHTHOCTb, € XapaKTepUCTUKH, BIUSIHHAE Ha MPOXOXKeHre
n3y4eHust. PacXogMMOCTb U3/yyueHus Jla3epHOi cucTeMsl (yueT 3dpdeKToB paboTs
peasibHOM cHCTeMbl HaBeZleHUs1). 3.2. OCHOBBI aJlaNTUBHOM ONTHUKY. [JaTulKu
BOJIHOBOTO (ppoHTa. Koppekijus BoIHOBOro GppoHTa, ajjanTrHBHbIe 3epKasa. Pacuer
7 WMHTEHCHBHOCTH W3/TyueHus B JanbHel 30He. 3.3. CUCTeMBI yIipaB/leHHs TyUOM.
MeTozB! YIIpaB/IeHHs! HANIPaB/IeHHOCTBIO 1a3epPHOT0 U3aydeHust. CucremMa
(hopmHpoBaHHsI M3/TyUeHHs Ha YAa/eHHbIX 00beKTax U ee OCHOBHbIE
XapaKTepUCTHKH. TIPHMHLMITBI ¥ TeXHUYECKHe BO3MOKHOCTH CHCTeMbl HaBeZleHHs].
JlMHaMHuecKye TTapaMeTphbl CUCTEM yTpaB/eHus ydoM. 3.4. CpaBHUTe/TbHbBINA
aHan3 3¢ GeKTHBHOCTH Jla3ePHBIX KOMILIEKCOB Ha 6ase pasimunbix [TV

21 10 8 2 11 25

25

Pa3pen 4. Cucremsl BoccraHoieHus Aasiienus (CBJY) IIIVI. 4.1. O6ujas
7 xapakTepucTika CB/] /17151 CBepX3BYKOBBIX Ta30BbIX J1a3epoB. 4.2. Brix/ionHble
cBepx3ByKoBble AU dy30psl. 4.3. Terioo6MeHHUKH. 4.1. CBepX3BYKOBbIE )KEKTOPBI.

22 11 6 5 11 25

25

Bcero 3a 7 cemecTp

108 51 34 17 57 100

100

Bcero no AucuuIinHe

108 51 34 17 57 100

100

3.2. JIaGopaTopHbIii NPaKTUKYM

Homep 1 HauMeHOBaHHe
pasjesa JUCHUIIUHBI

Tema /1abopaTopHOro NpakTHKyma

Oo0nemMm,

ayp.
JacoB

Pasgen 1. ®usnueckue u

rasofuHaMuuecKue
MIPUHLUITEI PaOOTHI CUCTEM

CI'XJL.

ITpubmxeHHBIN pacueT KO3 UieHTa yCuIeHUst aKTUBHON
cpenbl CO2-TJI

OrleHka U BbIOOp pabounx mapameTpoB XKUJI o
IBPUCTHYECKON METOZVKE

OreHka pabounx rapamMeTpoB M OCHOBHBIX FeOMeTpPHUeCKHX
pasmepoB HF-HXJI

Pazgen 2. 'azoguHamMuKa 1
a3pooMNTHKA TeYeHU! B
nasepHoi kamepe I1I7J1.

HPOCI)I/I]'[I/IPOBEIHI/IE coriej1 MUHUMA/IbHOM AJIMHBI MeTO40M
XdPAKTEPUCTUK

Pazpen 3. IIpoxoxaeHue
W3/TyueHus B atMocdepe.

OLjeHKa MIHTEHCUBHOCTY U3/Ty4YeHHUs B la/ibHel 30He B
LIeHTPA/IbHOM IISITHE TIPU TPOXOKAEHUH M3/TyUeHHUsl B
TypOy/ieHTHOH aTMocdepe

Pazpnen 4. Cucrembl
BOCCTAHOBJIEHUS /IaBIeHHS

(CB) TITVL

PacueT OCHOBHBIX XapaKTePUCTHK CBEPX3BYKOBOTO BBIXJIOITHOTO
mddysopa. Onpenenenrie TpedyeMoro o6beMa eMKOCTH ISt
BAaKyyMHOU BBIXJIOTHOM crcTeMbl Tipu pabote ¢ C/I u 6e3 Hero

PacueT 0CHOBHBIX XapaKTePUCTHK TerioooMeHHuKa CBJI mist
DF-na3epa

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.

31681



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. ManekoB, U. A. Kucenég, A. E. Opnos. . ['a30Bast JuHaMyKa pabouero KaHajia CBEPX3BYKOBBIX
rasoBbix nazepos. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2010, 3/1. pec.

4. B. M. Manekos, U. A. Kucenés, A. E. Opsios. . CrucTeMbl BOCCTaHOBJIEHUS [JaBJIeHUS [/IS1
CBePX3BYKOBBIX XUMHYeCKuX yla3epoB. CI16.BI'TY "BOEHMEX" um. []. ®. Ycrunosa, 2009, 371. pec.

5. B. M. Manekos, 1. A. Kucenés, A. E. Opnos. . OCHOBBI TPOEKTUPOBAHMS MTPOTOUHBIX Fa30BbIX JIa3€POB.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2012, 371. 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:
ITK-2.1 CriocobeH K aHanmM3y 3a/jaud T0 TIPOEKTUPOBAHWIO TUTIOBBIX CHUCTEM, NMPUOOPOB, y3/I0B U ZeTanei
7a3epHOU TEXHUKH, JIa3ePHBIX OMTUKO-3/IEKTPOHHBIX MPUOOPOB U CHCTEM;
[TK-2.3 CriocobeH K pacueTy, TMPOEKTUPOBAaHWI0 M KOHCTPYHPOBAHUIO B COOTBETCTBHU C TEXHHUUECKUM
3aZlaHueM TUTIOBBIX CHCTeM, PUO0POB, AeTasell U y3/10B Ha CXeMOTEXHUUYECKOM U 3/IeMEHTHOM 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

A. C. Bopetiito, B. A. Bopeiimio, 1. M.
EBpokuMoOB. . JIazepbl: NpUMeHeHUs U
nipuiokeHusi: CaHkT-ITeTepOypr: JlaHb,

naboparopHoii paboTel «IIpodumupoBaHue comesn
MWHUMA/IbHOM JJTMHBI METOZOM XapaKTePUCTHK»
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TIapamMeTPOB M OCHOBHBIX TeOMeTPUYeCKUX 2022 (Bce) 7
pasmepoB HF-HX/JI» B. M. Masskos, U. A. Kucenés, A. E.
Opnos. . 'a30Bast ;uHaMyKa pabouero
KaHasa CBePX3BYKOBBIX I'a30BbIX
N3yueHue ripelyCMOTPEHHBIX POTrPaMMOi sasepoB: CIT6.BT'TY "BOEHMEX" um.
IUJAKTUUeCKUX eUHUI] I10 KOHCTIEKTaM JIEKIUM U . ®. Ycrunosa, 2010 (1) 3
peKoMeHyeMoM IiTepaType B. M. Manekos, 1. A. Kucenés, A. E.
OpJios. . CrucreMsl BOCCTaHOB/ICHUS
JlaBJIEHUS [T CBEPX3BYKOBBIX
ITozroTOBKA K BBITIOJTHEHUIO U 3aIL{UTe XuMHUeckux nasepos: CII6.BI'TY
naboparopHoii paboThl «[IpUG/IMKeHHBIM pacyeTr "BOEHMEX" um. [I. @. YcTuHOBa, 7
KO3(ULeHTa yCUIeHUs: akTUBHOU cpefibl CO2- 2009 (1, 2)
TO0» A. C. Bopeiito. . JIazepsl: yCTPONUCTBO
u peticteue: CII6.: Jlanb, 2021 (Bce)
B. M. Masskos, U. A. Kucenés, A. E.
IToaroroBka K BBITIOJIHEHUIO U 3alliATe OpoB. . OCHOBBI POEKTHPOBaHHUsI
naboparopHoii paboTsl «O1jeHKa U BEIOOP pabourx TPOTOYHBIX a30BbIX JIA3€POB: 7
napametpos XKWJI 1o sppuctrueckoii Metoguke» | CIIO.BI'TY "BOEHMEX" um. /1. ®.
YcruHoBa, 2012 (2,3)
Wroro no pa3geny 1 24
Paszpesn 2. T'a3oanHaMIKa ¥ @3pOONTHKA TedeHHI B jia3epHoii kamepe ITITI.
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)
TTo/irOTOBKA K BBITNOTHEHUIO U 3alljUTe U. A. ®énopos. . HerpepsIBHbIE 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. @.
YctrHoBa, 2012 (1, 3)

B. M. ManskoB, U. A. Kucenés, A. E.
Opnog. . 'a3oBasi ;uHaMuKa pabouero
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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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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AynuTopHBIe <
3aHATHA B = X E
KOHTAKTHOM % g g g %
¢opme g8 g5 =l
=% 4 = =" < P
= o =5 o = o &)
O Q . g X S E ==
& o] HaumeHoBaHMe pa3/je/ioB U E ,E = [ 2 g oNe)
E E JUAAKTHUEeCKHX eHHHUI] g o E E.. E, E : 5 § E 8
© 2§ EE g ¢ | EF
o 5  Sx| =& = )
[=a] = ) a O A - ™ < s
g g Nl g Fg
= o 5 =
= = o
Pazpen 1. ®usuyeckue u JTabopaTopHasi
4 7 |razoguHamMmMueckKue NPHHIUMBI 46 | 22 14 8 24 25 | 25 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 | 25 pabora,
Kamepe IIITI. Ortuer no JIP
JTabopaTopHasi
4 | 7 [aomer :HEE‘:‘T‘:V’I‘;‘;‘;‘;‘Z 21 10| 8 | 2 | 11| 25| 25| paGora,
y pe. Ortuer o JIP
Paspen 4. Cucremsbl JTabopaTopHasi
4 7 |BoccTaHOB/IeHMS AaB/1eHHS 22 | 11 6 5 11 25 | 25 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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Onenounblie MaTrepuansl no gucyumiude TEOPUA U ITIPOEKTUPOBAHUE ITPOTOYHBIX
I'A30BbIX JTIASBEPOB

IIK-2.1 - CnocoGeH K aHau3y 3a0a4u no NnpoeKmMupoeaHuio munoebix cucmem, npubopos, y3106 u
demaviell s1a3epHOll MeXHUKU, /1d3ePHbIX ONMUKO-3/1eKMPOHHBIX NPpUGopos u cucmem

Ne 1 TIpouwuTaiiTe TEKCT U 3allMIINTe Pa3BepPHYThI 000CHOBAHHBIM OTBET
Kaxoii rpotiecc JIeXXUT B OCHOBe JlefiCTBUsI IPOTOYHOI'O Ta30BOro jasepa?
Ne 2 TIpouwTaiiTe TEKCT M 3allMILNTe Pa3BePHYThI 000CHOBAHHBIN OTBET
Kakue dakTopbl BIUSAIOT Ha 3(p¢eKTHBHOCTL pabOoThI Fa30BOTO ja3epa?
Ne 3 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE
CooTHecuTe ()aKTOPBI C MX BJIUSHHEM Ha padoTy ra3oBoro jasepa:

®dakTop Biausiane

1. CkopocTb

A. Bnuset Ha PaBHOMEPHOCTB pacCripeie/;ieHrs TVIOTHOCTHU r'a3a
II0TOKa Ir'a3a

2. TemniepaTypa
aKTHUBHOM cpefibl

3. ®opma
JIa3epHOU B. Bnuset Ha TeruioBble NPOLIeCChl ¥ KOHL|EHTPALUI0 aKTUBHOW Cpefibl
KaMmepbl

b. OnpeziensieT 3hheKTUBHOCTEL BO30YK/I€HHST aKTUBHOW CPeJTbl

I". He oka3biBaeT BAMSHUSA Ha paboTy na3epa

Ne 4 TlpouuTaiiTe TEKCT ¥ YCTaHOBHUTE COOTBETCTBUE
CooTHecuTe MeTOABI YIIPAB/I€eHHUs C X IPUMeHeHHeM B ra3oBhIX Jla3epax:

Mertop,

yInpaBJ/ieHUsA IIpumeneHue

1. PerynupoBka
37IeKTpUYecKoro A. YrpaBieHUe JUHAMUKOM Ia30BOr0 MOTOKa
TOKa

2. I3mMeHeHue o
b. Bo30yxieHre akTUBHOU Cpe/ibl
(hopMbI Kamepbl

3. Konrtposs

B. TTogzep>kanve CTabUIbLHBIX YCIOBUM PabOThI
TeMITepaTyphbl

I'. I3mMeHeHue 11BeTa U3/TyYeHUs!

Ne 5 TlpounTaiiTe TEKCT U yCTaHOBUTE 11OC/Ie[0BaTeTbHOCTh
YcraHoBHTe NOC/I€0BaTe/ILHOCTD 3TANOB Pa00ThI MPOTOYHOr0 ra3oBoro jia3epa:

1. Bo30ysk/ieHre akTUBHOI Cpe/ibl 27IeKTPHUeCKHM TOKOM.
2. Co3paHve WHBEPCHUU HACEJIBHHOCTH.

3. l'enepaniyisl CTUMY/IMPOBAHHOI'O U3/TyYeHUs..

4. dopMupoBaHUe J1a3ePHOIO Jy4a B pe3oHarope.

Ne 6 IlpounTaiiTe TEKCT M YCTaHOBUTE NOC/Ie[0BaTeIbHOCTh

YcraHoBUTe NMOC/IEA0BaTE/IGHOCTD 3TAMOB MPOLIECCa FeHepalyH JIa3epHOro U3/1y4eHHUs B ra30BOM
Jiazepe:

1. ITogaua >/1eKTpUUeCKOro ToKa B ra30BYyHO Cpefy.
2. Bo30yxaeHre aTOMOB MJIM MOJIEKYJI ra3a.

3. Co3pnaHve WHBEPCHUU HACEJIEBHHOCTH.

4. T'eHepalys KOTepeHTHOI'0 JIa3epPHOI0 U3J/Iy4eHUs..

Ne 7 TIpouwnTaiiTe TEKCT, BbIOEpHTE MTPaBHI/IBHBIN OTBET U 3allMIIUTe apryMeHTbI, 000CHOBBIBAOLIHE BEIOOD

oTBeTa
Kakum 00pa3om ocyiecTB/IAeTcs BO30y)KAeHre aKTUBHOM cpeJibl B MPOTOYHOM ra3oBoM Jia3epe?
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1. IlyTém nofauv MarHUTHOI'O T10JIA

2. Ilop, feicTBHEM J1a3epHOTO U3JTyUYeHUs

3. 3a CcuéT BO3JeMCTBUSA 3/1eKTPUUYeCKOro TOKa
4. B pe3ynbTare JeTOHALWOHHBIX BOJH

Ne 8 TlIpouuTaiiTe TeKCT, BEIOepUTeE MPABUIBLHBIN OTBET U 3aMMIIMTE apryMeHThI, 000CHOBLIBAIOLIHE BEIOOD
OTBeTa

Kak Bnusier ¢opma j1asepHoii KamMepbl Ha A3POONITHKY TeJeHHi ?

1. ®opma He BAUsIeT Ha @3POOITUKY

2. ®opma orpegenseT TONbKO LIBET U3/IyUYeHNUs

3. OHa ormpefieiseT paBHOMEPHOCTD II0TOKA rasa

4. dopMa MOXKeT B/IMATh HA pABHOMEPHOCTh pacripe/ie/ieHus IVIOTHOCTH rasa

Ne 9 TlIpouuTaiiTe TeKcT, BeIOepUTe MPAaBU/IbHBIN OTBET U 3aMMIIMTE apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Kakum 00pa3oM MO)KHO ynpaB/IsAATh JUHAMHKO ra30BOro moToKa B JIa3epHOH Kamepe?

1. Peryn1poBKoOii 3/71eKTPUUeCKOro TOKa

2. ameHeHnieM (hopMbl KaMepbl

3. YrpaB/ieHHeM TeMIepaTypoi OKpy»Katolllei cpesibl
4. IlyreM usMeHeHUs LiBeTa CBeTa

Ne 10 IIpouunTaiiTe TeKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI M 3allMIINTe apryMeHTbI, 000CHOBBIBAKOLIHe BEIOOD
OTBETOB

Kakwue u3 ciefylo1ux yrBep>KeHUi 0 MPOTOYHBIX Ia30BbIX JIa3epax BepHbI?

1. B ocHOBe uX pabOTHI JIEXKUT MPOLECC CTUMY/TUPOBAHHON SMUCCHH.,

2. OHH UCTOMB3YIOT AWOKCHU/, YT/Iepo/ia B KaueCTBe aKTUBHOMW CpeJibl.

3. VX 5(peKTUBHOCTE 3aBUCUT TOJILKO OT /IaB/IeHUS rasa.

4. ®opMa n1a3epHOM KamMephbl BIUSIET Ha PABHOMEPHOCTD pacripe/ie/ieHHs TVIOTHOCTH Ta3a.

Ne 11 TTpouuTaiiTe TEKCT, BRIOEPUTE MPABUILHBIE OTBETHI M 3aMMIIMTE apPryMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue u3 ciegyomux (pakTopoB BAHAIT Ha 3¢(h()eKTHBHOCTH PadoThI ra3oBoro Jiasepa?

1. CkopocTb NIOTOKa rasa

2. TeMmniepaTypa akTUBHOI CpeJibI

3. OnrTryeckast IpO3payHOCThb Kamephl
4. KonnueCTBO 3/1eKTPUYECKOTO TOKA

Ne 12 TIpouuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3aMMIIINTE apPTyMEHThI, 000CHOBBIBAIOIIHE BLIOOD
OTBETOB

Kakwue 13 c/ieylo1ux MeT0/J0B UCII0/Ib3YITCA A/ YIPaB/JIeHHs JUHAMUKOH ra30Boro noToka B
Jia3epHO# Kamepe?

1. PerynupoBKa 3/1eKTpUU€eCKOrO TOKa

2. VI3meHeHne ¢popMbI KaMephbl

3. ¥YmpaBreHue TeMIlepaTypoil OKpy»Karolieil cpebl
4. VI3MeHeHVe LIBeTa U3TydyeHust

ITK-2.3 - CnocobeH K pacuemy, npoeKmupo8aHuio U KOHCIMPyUpo8aHuio 8 CO0meemcmeuu ¢ mexHu4ecKum
3a0aHueM Munoebix cucmem, npudopoe, demaietl U y3/108 HA CXEMOMEXHUUECKOM U 3/1eMeHINMHOM YPOBHSIX

Ne 1 TIpouwTaiiTe TEKCT U 3aITUILIUTE Pa3BePHYThI 000CHOBAHHBINA OTBET

Kakum obpasom ocyijecTBisieTcst BO30ysK/leHHe akTUBHOM cpe/ibl B IPOTOUHOM ra30BOM Jj1a3epe?
Ne 2 TIpouwuTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThI 000CHOBAHHBIN OTBET

Kaxoii ras vaitje BCcero 1cIo/b3yeTcsl B KaueCTBe aKTUBHOM CpeJibl B Fa30BbIX jla3epax?

Ne 3 TIpouuTaiiTe TEKCT, BbIOEpHTE MTPaBHI/IbHBIE OTBETHI M 3alMIINTe apryMeHTbI, 000CHOBBIBAOIIHe BEIOOD
OTBETOB

Kakue U3 cie[yl0LiX METO{0B He MCIOIB3YIOTCA /I OLeHKH Padouux mapaMeTpoB MPOTOYHBIX
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Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

ra3oBbIX Jia3epoB?

1. TeryIOBU3UMOHHBIN KOHTPOJTb

2. CrieKTpOCKOIHS Y U3MePeHUe MOILHOCTU U3Ty4YeHus
3. I'paBUMeTpHuyUecKoe orpeziesieHue MacChl

4. VI3mepeHre KOHLIEHTpALUU KUC/I0Poja

ITpounTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE
CooTHecuTe THUIIBI Fa30BBIX JIa3ePOB C MX 0CHOBHBIMH XapaKTepHCTHKaMM:

Tun rasosoro

XapakTepucTHKa
Ja3zepa
1. CO2 nazep A. JnvHa BosHbI 1.5 MUKPOH
2. lenuii-

o b. lnvna BosiHe! 10.6 MUKPOH
HEeOHOBBIM Jla3ep

3. AproHoBbiit

B. Inuna BonHe! 0.8 MUKpPOH
nasep

I'. MnvHa BosHe! 0.5 MUKPOH

ITpounTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE
CooTHecuTe NOHATHA C UX ONpefe/IeHUAMU:

ITousTue Omnpepenenue
1.
CrumynupoBaHHas A. Ilporiecc nornoneHys: GoTOHa aTOMOM
IMUCCUS

2. CrioHTaHHas o
b. Ilporiecc ucnyckanust GOToOHa aTOMOM 0e3 BHEILITHETO BO3/1eHCTBUS

3MHUCCHSA
3. lnBepcusi B. Ipotiecc ucnyckanus ¢oTOHa aTOMOM I10/ BO37IeICTBUEM JIPYTOTO
HacenéHHOCTH (hoToHa

I. COCTOHHI/IE, IMpX KOTOPOM Ha BEPXHEM SHepPreThiyeCkoM ypOBHE
HaxXoauTCcs 6oJIbIIIe dTOMOB, UeM Had HI>KHEM

HpO‘-IHTaIZTE TeKCT U YCTAaHOBHUTE I10C/1eJ0BaTe/IbHOCTh

YcraHoBUTe MOC/IEA0BaTe/IGHOCTD 3TANOB MPOLIeCcca yNpaB/ieHusa AMHAMHUKOHN ra30Boro noToka B
Jia3epHO# Kamepe:

1. I3ameHeHue (popMbI 1a3epHO KaMephl.

2. PerynupoBka CKOpOCTH [10TOKA rasa.

3. KoHTposnb TeMneparypbl aKTUBHOM Cpefibl.

4. OnTrMM3aLMs pABHOMEPHOCTH paclipeZiesieHus! IJIOTHOCTH rasa.

ITpounTaiiTe TEKCT U YCTAaHOBUTE 10C/IE[,0BAaTebHOCTh

YcraHoBure nmoc/ieA0BaTe/ibHOCTD 3TAIIOB MpoLeccd OIEeHKH paﬁolmx napaMeTpoB MPOTOYHBIX
ra3oBbIX Jia3epoOB:

1. Vi3smepeHue MOILIHOCTH U3/TyYeHUs..

2. CrieKTpOCKOIHS.

3. Anami3 3peKTUBHOCTU TIpeoOpa30BaHUsl SHEPTHH.
4. OueHka cTabuIbHOCTH paboThI /1a3epa.

ITpounTaiiTe TEKCT, BEIOEPHUTE MPABU/IBHBINA OTBET M 3alMIIINTE apryMeHThbI, 000 CHOBBIBAOII[He BEIOOD
oTBeTa

Kakoii npounecc JieXKuT B OCHOBe AEﬁCTBI/IH IPOTOYHOI'0 ra30BOro na3epa?

1. ®orosddekt

2. CTUMyJIMpOBaHHas1 SMUCCHS
3. DneKTpo/u3

4. TTe303ddekT
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Ne 9 TIIpounTaiiTe TeKCT, BbIOEpHTE MPaBU/IbHBIN OTBET U 3allMIIUTe apryMeHThbI, 000CHOBBIBAIOLIHE BEIOOD
OTBeTa

Kakoii ras yaine BCero UcCIno/jib3yeTcs B KaueCcTBe akTUBHOM Cpe/ibl B ra3oBbIX jla3epax?

1. Azor

2. Bomopog

3. lenuii

4. lvokcup, yriieposaa

Ne 10 TTpouuTaiiTe TEKCT, BBIOEPUTE MTPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD
oTBeTa

Kakue dakTops! BusiioT Ha 3¢ (PeKTHBHOCTH padoThl ra3oBoro ja3sepa?

1. TonbKo faBneHue rasa

2. CKopOCTb ITOTOKA Ia3a U TeMIiepaTypa akTUBHOW Cpefibl
3. Onrryeckasi IpO3payHOCTb Kamepbl

4. Ko/muecTBO 3/1eKTPUYeCKOro TOKa

Ne 11 TIpouuTaiiTe TEKCT, BEIOEpUTE MPABUIbHBIE OTBETHI M 3alUIINTE apTyMeHThI, 000CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue u3 c/ieylommx yTBep>K/eHUH 0 BO30Y)K/[€HHM aKTHBHOM Cpe/Ibl B MPOTOYHOM Ira30BOM
Jiazepe HeBepHbI?

1. OcywmecTBsieTcd MyTéM MOAAYM MAarHUTHOTO ITOJIS.

2. [poucxoaut 1o, feliCTBHeM J1a3epHOT0 U3/TyUYeHUs..

3. [TpoucxoauT 3a CUET BO3ZIEUCTBUS 7IEKTPUUECKOTO TOKa.
4. TTpoucxoAuT B pe3y/bTare eTOHAL[MOHHBIX BOJH.

Ne 12 TIpouuTaiiTe TEKCT, BEIOEpPUTE MPABUIbHBIE OTBETHI M 3alUIINTE apPTyMEHThI, 000 CHOBBIBAIOII[He BLIOOD
OTBETOB

Kakue u3 ciefyoiux yTBep>KieHUH 0 BJMAHUU (popMBbI 1a3epHOM KaMepbl Ha a3PO0ONTUKY
TeueHHI BepHbI?

1. ®opma He BUsieT Ha a3POOITHUKY.

2. ®opma onpegensieT TOAbKO LIBET U3/TyUeHHUs.

3. ®opmMa orpefie/isieT paBHOMEPHOCTb I10TOKA rasa.

4. ®opma MoxKeT BAUATh HA PABHOMEPHOCTh pacrpefiesieHys TVIOTHOCTU rasa.
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