





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:

12.03.05
(1)

IICK-1.1 — cmocobHOCTh K aHanM3y 3afaudl 10 TMPOEKTUPOBAaHHWI0 TUIIOBBIX CHCTEM, MPHUOOPOB,
Y3JI0B U JleTajieli la3epHOW TeXHUKH, JTa3ePHBIX ONITUKO-3/eKTPOHHBIX TPUOOPOB 1 CUCTEM

12.03.03
(n1)

[ICK-1.1 — crocoOHOCT K aHa/MM3y MOCTABJIeHHOW 3a/jaud MCC/IeJOBaHUM B 00/1acT GOTOHUKU U
ONTOUH(OPMATHUKH

12.03.05
(n1)

[ICK-1.3 — crnoco6HOCTh K pacyeTy, MPOEKTUPOBAaHUIO M KOHCTPYHMPOBAaHHIO B COOTBETCTBHH C
TeXHUYECKVM 3a/JaHHeM THUIIOBBIX CHUCTeM, TIPUOOpOB, /leTajell U Y3/7I0B Ha CXeMOTEXHUYeCKOM M
3/IEMEHTHOM YPOBHSIX

12.03.03
(u1)

[ICK-1.4 — CnocobHocTb orpesienisiTb TpeOyeMble TMapaMeTpbl CHUCTeM 00pabOTKM CHTHAlIOB U
TPaKTOB Tepe/iauy B 3aBUCUMOCTH OT CBOWCTB MCTOYHHKOB U ITPUEMHHUKOB MH(OPMaLIUH

®OpMHUPOBaHUIO KOMITETEHLIUN CJTY>KUT JOCTYKEHUE CIAYIOIIUX Pe3y/bTaToB 00pa3oBaHus:

IICK-1.1

(12.03.05, M11)

3HAHUA:

Ha ypOBHe Mpe/CTaB/lIeHUN:

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

- ra30BOI IMHAMMKU 1 a3POONTHUKU TeueHUH B fa3epHoi Kamepe I1IJ1;

- TIPUHIUTIOB (PYHKIIMOHMPOBAHUS CUCTeM BOCCTaHOBIeHus Aasnenus (CBMI) I

- IPUHLUIOB (PYHKLIMOHUPOBAHHUSI CUCTEM YIIPaB/IeHUs JTyUOM;

Ha YPOBHe [TOHUMaHUS:

- IPUHLUIIOB CO3/1aHMs1 aBBTOHOMHBIX MOOM/IbHBIX KOMIUIEKCOB Ha Oa3e ITIJI;

- 0cHOB nipoektupoBanus [1IJI;

YMeHus:

BBINO/IHATL CPABHUTE/IbHBIN aHa/u3 pas3/inuHbIX TUIOB I1IV1 fJ1s1 yc10BUil KOHKPETHOTO [IpUMeHeHus;

HABbIKU:

MPOEKTHPOBAHKS OCHOBHBIX Y3/I0B JIa3ePHBIX KOMII/IEKCOB Ha 6a3e TITVT.
IICK-1.1 (12.03.03, U1)

3HAHUA:

Ha YpPOBHe Tpe/iCTaBeHui:

(hu3MUeCcKUX TIPUHIWIIOB JeWCTBUs MPOTOYHBIX ra3oBbix jazepoB (IIIJI) u opraHu3aiuu paboumx

TMIPOLIECCOB B HUX;
- Ta30BOM IMHAMUMKU W a3POOINTHKU TeueHUM B JiazepHoi Kamepe [1171;
- MPUHLIUTIOB (PYHKIIMOHMPOBAHUS CHCTeM BoccTaHoB/eHus fAaBnenus (CB/) TITJT;
- IPUHIOUIOB (PYHKLIMOHUPOBAHHUSI CUCTEM YITPaBIeHUS JTyUOM;
Ha YpOBHe TIOHUMaHHUS:
- TIPUHLWUTIOB CO3JaHHsI aBTOHOMHBIX MOOU/IBHBIX KOMILJIEKCOB Ha 6a3e ITIJT;
- 0CHOB nipoekTrpoBanus [117];
YMEHUA:
BBITIO/THATL CPaBHUTE/IbHBIN aHaau3 pa3nuuHbIX TUHOB I1171 14 yc/10BU KOHKPETHOTO ITPUMEeHeHHsT;
HABbIKU:
MPOEKTHPOBAHKST OCHOBHBIX Y3/I0B JIa3ePHBIX KOMI/IEKCOB Ha 6aze TIIVI.
IICK-1.3 (12.03.05, 11)
3HAHUA:
Ha YpOBHe TIpe/iCTaB/IeHu:

(¢U3MYeCKHX TPUHLMIIOB JIeHCTBHSI TIPOTOYHBIX ra3oBbiX JiazepoB (I1IJI) u opraHm3aumu paboumx

TMPOLIECCOB B HUX;
- ra30BOI [MHAMMKU 1 a3POONTHUKU TeUueHUH B fa3epHol Kamepe I1IJ1;
- TIPUHIUTIOB (PYHKLIMOHMPOBAHUS CUCTeM BOCCTaHOB/IeHus Aasnenus (CBMI) IT7JI;
- IPUHLIMIIOB (PyHKIIMOHUPOBAHUS CUCTEM YIIPaB/IeHHs JIyU0M;
Ha ypOBHE BOCIIPOU3Be/IeHUS:
- METO/IUK OIleHKH pabounx napametpos 11T,
- MeTOAVK oLeHKU napamerpos CB/] III7JI;
Ha YpOBHE MIOHUMaHHUS:
- TIPUHLUTIOB CO3JaHHsI aBTOHOMHBIX MOOU/IBHBIX KOMILJIEKCOB Ha Oa3e I1I7T;
- 0CHOB nipoektrpoBanus [117];
YMeHUSs:
TeopeTUYecKue:
- BBITIOJIHATb CPAaBHUTEJIbHBIN aHau3 pa3nuuHbiX TUOOB [1IJ] a71s1 yc10BUM KOHKPETHOTO NPUMeHeHHS;
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MpaKTHUYeCcKue:

- IPOBOZAMTE OLIeHKY OCHOBHBIX napameTtpos CIIPT ITIVI;

- IPOBOAUTE OLleHKy napametpos CB/I TIIVI;

HABbIKU:

TIPOEKTUPOBAHKSI OCHOBHBIX y3/I0B JIa3ePHBIX KOMILIEKCOB Ha Oa3ze ITIVT;

I10J1b30BaHus1 TUIIOBBIMY MIPOrPaMMHBIMU [TPOAYKTAMH [i/Is1 pellleHHs] POeKTHBIX U Hay4YHbIX 3a7ad.
IICK-1.4 (12.03.03, 1)

3HAHUSA:

Ha YpPOBHe Npe/iCTaBIeHuI:

- (U3NYeCKUX TPUHLUIOB [eMCTBUSI MPOTOUHBIX ra3oBbiX ja3epoB (IIIVI) u opranuszaumu paboumx
TPOLIECCOB B HUX;

- Ta30BOM TUHAMUKU 1 a3POOIITHKY TeueHUH B jla3epHoit Kamepe I1IJI;

- PUHLIMIIOB (PyHKIIMOHUPOBAHUS CHCTeM BoccTaHoBeHus fAasnenus (CB/) TITJT;

- IPUHLIATIOB (PYHKIIMOHUPOBAHUS CHCTEM YIIPaB/IeHHS JTyUOM;

Ha ypOBHe BOCIIPOU3Be/IeHUs:

- METOZMK OIleHKH pabounx napametpos I1IVT;

- MeToguK oLleHKH napameTpos CB/ TTIJT

- MeTOAUKM OLeHKM WHTEeHCUBHOCTHM B JajbHell 30He TIpU TIPOXOXKAEHUM WU3/IyueHus uepe3
TypOy/ieHTHYI0 aTtMochepy;

Ha ypOBHE OHMMaHWUsI:

- TIPUHLUIIOB CO3JAHHs1 aBTOHOMHBIX MOOU/IBHBIX KOMILIEKCOB Ha Oase I1I7I;

- ocHOB nipoektupoanus [1I7I;

YMeHUS:

BBITIOJIHSITh CPAaBHUTE/bHBIN aHaMu3 pa3nuyHbix TUNOB [1IJ1 /1 yc/ioBuii KOHKPETHOTO TIPUMeHeHHsT;

IIPOBOJUTH OL[€HKY OCHOBHBIX napametpos CITPT IIIT;

MPOBOJUTH OLleHKY napameTtpos CB/I 1171,

MPOBOAUTHL OLIEHKY WHTEHCUBHOCTU B JajJbHeld 30He TIpU TIPOXOXKAEHWW U3/IydeHUs uepe3
TypOysieHTHYt0 atMocdepy;

HABbIKU:

IIPOEKTUPOBAHMST OCHOBHBIX y3/I0B JIa3ePHBIX KOMILIEKCOB Ha Oa3ze ITIVT;

10/1Ib30BaHUSI TUITOBBIMU ITPOrPaMMHBIMU MPOLYKTaMHU /1Sl pelleHHs] MPOeKTHBIX U Hay4YHbIX 3a7ay.



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 IO HarpasieHusM: 12.03.05 JlaszepHast TeXHUKA U j1a3epHble TexHo/oruy, 12.03.03
@doToHMKa U oNTOUH(OpMAaTHKa.

CopepxaHve [OUCLIMIUIMHBI ~ ABJIFETCS JIOTMUeCKUM IpogospkeHueM aucturuivH: OCHOBBI
JIABEPHON TEXHWKH, OCHOBBI KOHCTPYUPOBAHHMS OIITUKO-3/IEKTPOHHBIX U
JIABEPHBIX ITPUBOPOB.

CopepkaHWe [UCLWIUVIMHBL ~ SIBJIIETCSI OCHOBOM i1 OCBoeHus gucuurivH: HAYUYHO-
NCCJIEJOBATE/IbCKASI PABOTA, IIOAI'OTOBKA K IPOIEAYPE 3AIIUTBHI 1 3AIIATA
BBIITY CKHOU KBAJINOUKAIIMOHHOU PABOTBL

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

e OIIK-3 — CrniocobeH MpoBOAUTE SKCIIepUMeHTabHble UCCIe[0BaHKs U U3MepeHusi, 06pabaThiBaTh 1
TIpe/ICTaB/ISATh NIO/yUeHHbIe JaHHbIe C YUeTOM CreLu(UKY MeTOZ0B U CPe/iCTB Jla3epHbIX UCC/Iel0BaHUM
Y U3MepeHUH

e TICK-1.1 — CnocobeH K aHa/u3y 3a/iauu 10 TIPOEKTUPOBAHUIO TUIIOBBIX CUCTEM, TPUOOPOB, y3/10B U
JleTaseld jla3epHON TeXHUKH, JTa3ePHBIX ONTUKO-/IeKTPOHHBIX TIPUOOPOB U CHUCTEM

¢ TICK-1.2 — criocobeH K y4acTHio B pa3pabOTKe TeXHWUYeCKUX TpeOOBaHMWI 1 3a/laHUi Ha
NIPOEKTUPOBaHKe TUTIOBBIX CUCTEM, IPUOOPOB, Y3/I0B U JeTaslell 1a3epHOM TeXHUKH, /Ia3ePHBIX OITHKO-
57IeKTPOHHBIX ITPUOOPOB U CUCTEM

¢ TICK-1.3 — CriocobeH K pacueTy, IPOeKTHPOBAHUI0 Y KOHCTPYUPOBAHHUIO B COOTBETCTBUH C
TeXHUUEeCKUM 3aJJaHHeM TUIIOBBIX CUCTeM, TPUOOPOB, [ieTasieil U y3/10B Ha CXeMOTeXHUYe CKOM U
5JIEMEHTHOM YPOBHSIX

¢ [ICK-1.5 — Crioco6HOCTE MPOBOAUTE YKMC/IEHHBIE OLIeHKH IMapaMeTpOB JIa3ePHOT0 U3/Ty4YeHus U
TIPOLleCCOB B3aUMO/|eMCTBUS J1a3epHOI0 U3/1yUeHHsi CO CpeflaMu

¢ YK-1— CnocobeH oCyI1leCTB/ATh ITOVCK, KPUTUYECKUM aHalMN3 U CUHTe3 UH(GOPMaLUH, TPUMEHSITh
CUCTeMHBIV MOAXO0Z, A/IS pellleHus T0CTaB/IeHHbIX 33734



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

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

KYPC

CEMECTP

HauMeHoBaHuMe pa3je/ioB U JUAAKTHYECKHX eAUHHL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JIeKuuu

NPaKTHKYM

JIabopaTopHbIit

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KOMIeTeHIus, %

TICK-1.1 (12.03.05)

IICK-1.1 (12.03.03)

TICK-1.3 (12.03.05)

TICK-1.4 (12.03.03)

Pazpen 1. ®usnyeckue u razofMHaMH4ecKHe NPUHLMIIBL
paborsi cucrem CI'XJT. 1.1. Knaccudukauus [TT71. Metozs!
CO3/1aHHs aKTUBHOH CPe/ibl CBEPX3BYKOBBIX Ia30BbIX K
xuMHu4eckux jaszepoB (CI'XJI). CTpyKTypa OCHOBHBIX CHCTEM
CI'XJI: CO2-T'J1, xummnueckux HE/DF, XumMuueckux
KUCI0poA-HoaHbix - XKIJI n1azepoB. KoHCTpyKTHBHAsK
o61iHoCTh 1 paznuunsi CXIJI. Pabourie mapameTpel U yfiebHbIe
xapakTepucTuky cucreM CI'XJI. Cucremsl BocctaHoBneHus
[Nasnenusi - CBJ] gist CI'XJI. CoctaB aBTOHOMHOTO MOGH/IBHOTO
komruiekca Ha 6ase CI'XJL. 1.2. CO2-T'IJI: ypOBHU SHEpruu,
KUHeTHYeCKast Mogienb. ['eHepaTopbl aKTHBHOH cpeibl, pabouit
KaHaJl, TepMOIPOYHOCTHBIE MPOG/IEMBI COTUIOBBIX GJIOKOB 1
nionatok. Beixior. 1.3. XKIAJT: xumuueckas 1 KUHeTHuecKas
Mojienn paboThl. T'eHepaTopbl CHHITIETHOTO KMC/IOPO/a,
croco6e! mogiaun xopa. CMecuTe/IbHbIE COTUIOBBIE 6/10KH,
croco6bl ogaun Hoza, 3ajaua 0 3ByKOBOH CTpye B CHOCALLIEM
notoke. Pe3onarop. Cucremsl Bbixona. 1.4. HE/DF-nasepst:
XuMuueckye 1 KUHeTHUeCcKye nporiecchl. I'eHepaTopbl
aromapHoro ¢ropa. CorutoBoii 6110k. Pe3onarop. MeToapt
yBeJIMUeHHs 30HbI TeHepaLy 1 JapaeHus. CHUCTeMbl BBIXJIONA.

46

22

14

24

25

25

40

Paspen 2. T'a a ¥ a3poonTHKa T i B 1a3epHOi
Kamepe IIITI. 2.1 TeueHus B Ma/lopa3MepHOM COILIe, B/IUsSHKE
BsiskocTH. [Ipodunmposka conesn. Coria XUMUYECKHUX J1a3ePOB.
CTpyKTypa TeueHHsI 3a COMIOBbIMU 6/10Kamu. 2.2. OCHOBHBIE
TIOHSITHSI M ypaBHEHUsI a9POONTHKHU. BrusiHue ocobeHHOCTel
CTPYKTYpBbI TeueHHii 3a 6;10KaM1 Ha ONTHYECKOe KaueCTBO
nsnyuenus - OK. 2.3. AspoguHamuueckue okHa (AO). AO Ha
cBoboaHOM BHXpe, mpodumpoeka comta. AO Ha Gosbiive
riepena/ip! fiapnenus. Biusuue AO Ha OK u3nyyenus nasepa.

19

11

25

25

15

30

Paspen 3. IIpoxoxk/ieHHne u3nydeHus B armocgepe. 3.1
TlornomieHne 1 paccesiiie. ATMoC(hepHast TypOy/IeHTHOCTb, eé
XapaKTepUCTHKH, B/IMSHUE Ha NPOXOXK/eHHe U3/TyueHHUs].
PacxoauMocCTh U3yueHus 1a3epHOM cucteMsl (yueT 3¢ deKkToB
paboThl peasbHOM cucTeMbl HaBeeHHst). 3.2. OCHOBBI
a/lanTUBHOM ONTUKM. JlaTunku BonHoBoro ¢poHTa. Koppekius
BOJIHOBOTO (DPOHTA, a/laNTHBHbIe 3epKasa. Pacuer
MHTeHCHBHOCTH U3/Ty4eHus B janbHeli 30He. 3.3. CHCTeMbl
yrpaB/eHus IyuoM. MeTo/ibl yripaB/ieHHs HarpaB/IeHHOCThIO
nasepHOro u3nydeHus. CucremMa OpMUPOBaHMS U3/TyUeHHs Ha
y/laNeHHbIX 06beKTaX 1 ee 0CHOBHbIE XapaKTePHCTHUKH.
TTpUHLIMIBI ¥ TeXHUYECKHe BO3MOXKHOCTH CHCTEMBbI HaBe/IeHHI.
JlHaMuuecKHe rlapaMeTphbl CUCTeM YTIpaB/ieHus IyuoM. 3.4.
CpaBHHTe/bHBIH aHaM3 3PeKTUBHOCTH J1a3epHbIX
KOMILIEKCOB Ha 6ase pasnnunbix I1TI71.

21

10

11

25

25

15

70

Paspen 4. Cucrembl BoccTaHoB/IeHus AaBaenus (CBJ) ITITI.
4.1. O6uas xapakrepuctuka CBJI /7151 CBepX3BYKOBBIX Ia30BbIX
71a3epoB. 4.2. BBIX/IOMHbIE CBePX3BYKOBBIE AU(dY30pSL. 4.3.
Tennoo6mMeHHUKY. 4.1. CBePX3BYKOBbIE KEKTOPBI.

22

11

11

25

25

30

Bcero 3a 7 cemecTp

108

51

34

17

57

100

100

100

100

Bcero no gucuunianHe

108

51

34

17

57

100

100

100

100

3.2. JIaGopaTopHbIii NPAKTUKYM

Homep 1 HauMeHOBaHMe

pa3jesna JUCHUILUTAHBI

Tema /1abopaTopHOro NpakTUKyma

OoneMm,

ayp.
JacoB

Pasgen 1. ®dusnueckue u
rasofjHaMuyecKue
TIPUHIIUITBI PAOOTHI CUCTEM
CI'XJL.

TTpubmvKeHHBIN pacueT k03hGULIMEHTa YCUTeHNsT aKTUBHOH
cpenbl CO2-TIJI

OrieHka U BpIOOp pabounx mapameTpoB XKUJI o
3BPUCTUUECKON MeTOUKe

OreHka pabouux rnapamMeTpoB M OCHOBHBIX FeOMEeTpPHUeCKHX
pasmepoB HF-HXJI

Pazgen 2. 'azogrHamMuKa 1
a3pOONTHKA TeUeHU B

XapaKTepUCTUK

7

[IpodunupoBanue coren MUHUMAILHON AJTUHBI METOZIOM




Ja3epHou Kamepe T1I71.
O1ieHKa UHTEHCUBHOCTH U3/IyUeHusi B JlalbHell 30He B
Pazpen 3. Ilpoxoxzaenue
5 LIeHTPa/IbHOM IITHE IPU [MPOXOXKJEeHUU U3TyUYeHUs B 2
W3/lyueHusi B atMocdepe. N
TypOyeHTHOH aTMOcdepe
PacueT 0CHOBHBIX XapaKTepUCTHK CBEPX3BYKOBOI'O BBIXJIOITHOTO
6 |Pasmen 4. CucreMbl maddysopa. OnpesienieHue TpedyeMoro 06bemMa eMKOCTH ISt 2
BOCCTAHOBJ/IEHU JlaB/ieHKs |BAKyyMHOM BBIXJIOIHOM crcTeMbl pu pabote ¢ C/I 1 6e3 Hero
. (CBL) VL. PacueT 0CHOBHBIX XapaKTePUCTHK TeruioooMeHHuKa CBJI ast 3
DF-nasepa
Bcero 3a 7 cemecTp 17
3.3. CamocrosnTenbHas padora crygenta (CPC)
Homep n
Ne HauMeHOBaHHe Oo0nemMm,
Copep)xaHue yueGHOro 3ajaHus
n/n paspena 4acoB
JUCLIUNIUHBI
1 N3yuenue Mpe/lyCMOTPeHHBIX nporpaMMouﬁ MUAAKTUUeCKUX eUHMUL] 3
T10 KOHCIIeKTaM JIeKLIUM ¥ peKoMeH/lyeMoil iuTeparype
IToAroTOBKA K BBITIOJTHEHUIO U 3allyTe Jab0paTopHOi paboThI
2 |Pazgen 1. «[TpubmxeHHBIN pacueT kKo3hdULIMEHTa YCUIeHNsI aKTUBHOMN Cpefibl 7
dusuueckre U C02-T00»
rasofuHamuueckie  |[ToAroToBKa K BBIMOJHEHHUIO U 3all[UTe J1abopaTOpHOU paboThI
3 |IpUHLMIBI pPabOThI «OrjeHKa 1 BbIOOp pabounx napameTpoB XKIJT no 3BpucTUYeCKOI 7
cuctem CI'XJI. MEeTOLUKe»
IToAroTOBKA K BBITIOJTHEHUIO U 3alljyTe Jab0paTopHOM paboThI
4 «O1jeHKa pabounx apaMeTpoB U OCHOBHBIX FeOMETPUYUECKUX 7
pasmepoB HF-HXJI»
5 Pazpen 2. N3yueHue ripelyCMOTPEHHBIX POrPaMMON AUAAKTUUECKUX eIUHHL] 4
I'azopuHamMuka u T10 KOHCITeKTaM JIeKLIUM ¥ peKOMeH/lyeMoil iuTeparype
a3pOOITHKA TeUeHUil B TToaroToBKa K BBITIOJIHEHUIO U 3aIlUTe na6opaT0pH0171 pa6OTLI
6 ﬂa3epHOI71 Kamepe «HpOCl)I/IJlI/IpOBaHI/Ie coresl MUHUMAaJIbHOM JJIMHBI METO/IOM 7
HITL XapaKTePUCTHK»
7 |Pasgen 3. N3yuenue Mpe/lyCMOTPeHHbIX nporpaMMouﬁ IUAAKTUUECKUX eIUHMUL] 4
T10 KOHCIIEKTaM JIEKLJUM ¥ peKOMeH/lyeMOoU nuTeparype
[Tpoxoxnenuve =
Y IToAroToBKa K BHITIOJIHEHUIO U 3alIUTe na6opaT9pH0H paboThI
8 atmocdepe. «OneHKa MHTEHCUBHOCTH M3JIy4YeHUs B Jja/bHeN 30He B LIEHTPaJlbHOM 7
TMISITHE TIPY TIPOXOXKIEHUU U3/TyueHus B TypOy/ieHTHOH atMochepe»
9 N3yuenue Mpe/lyCMOTPeHHbIX nporpaMMclﬁ IUJAKTUUeCKUX eZJUHUL] 3
T10 KOHCTIeKTaM JIeKLIU ¥ peKOMeHAyeMoU iuTepaType
IToaroToBKa K BHITIOJIHEHUIO U 3all[UTe 1ab0paTOpPHOI paboThI
10 Paspen 4. Cucrembl  |«PacueT OCHOBHBIX XapaKTePUCTHK CBEPX3BYKOBOI'O BBIXJIOITHOTO 4
BOCCTaHOBJIEHUS nmuddysopa. Onpesienienue TpebyeMoro 06bema eMKOCTH JIIst
nasnenus (CB/I) ITIV1. BakyyMHOU BBIXJIOMTHOW crcTeMbl Tipy pabote ¢ C/] u 6e3 Hero»
IToAroTOBKA K BBITIOJTHEHHIO U 3alUTe J1Tab0paTOPHOU PabOoThI
11 «PacueT 0CHOBHBIX XapaKTepUCTHK TerooomenHuka CBJI qis DF- 4
J1asepa»
Bcero 3a 7 cemectp 57
4. ®OPMbI KOHTPOJISA OCBOEHUA NNCIIUITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
12 3 4 5 6 7 8 9 10 1 12| 13 |14 15 |16 17
JIP, Otu. | |JIP, OTu. bif JIP, OTu. | |JIP, OTu. TP JIP, OTu.| |JIP, OTu. OTJ}{P’HO TP oudo.
o JIP no JIP o JIP o JIP o JIP o JIP H'P 3au.

Ycii0BHBIe 0003HAUCHUSA:

e [IP — auarHOCTHUECKasi paboTa;




¢ JIP — naboparopHas paboTa;
e Ortu. o JIP — otyet no JIP;
e mud. 3au. — JudQepeHIMPOBaHHbIN 3aueT.

TeKyIuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIBI B
clefyroumx popmax:
e UAarHoCTUYecKas pabora;
¢ jylabopaTopHasi paboTa;
e oruert 110 JIP.

IIpome)xyTouHas arTecTanus IPOBOAUTCS B hopMax:
e muddepeHMPOBaHHBIN 3aUeT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. B. CauH, U. A. Kucenés. . MogemipoBaH#e pabouux MpoLeCcCoB XMMHUECKOTO KUC/IOPOAHO-
tiogHoro yasepa. CI16.6T'TY "BOEHMEX" um. [. ®@. Yctunoga, 2013, 73 3K3.

2. B. M. Manekos, Y. A. Kucenég, A. E. Opnos. . ['a3oBast AuHamMuKa pabouero KaHaia CBePX3BYKOBBIX
rasoBbix nazepos. CITI6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2010, 3/1. pec.

3. B. M. Manbkog, U. A. Kucenés, A. E. Op/oB. . OCHOBBI TPOEKTHPOBaHUSI IPOTOUHbIX Ta30BbIX JIa3€POB.
CII6.BT'TY "BOEHMEX" um. [I. ®. Yctunosa, 2012, 371. pec.

4. B. M. Manekos, U. A. Kucenés, A. E. OpsioB. . CucTeMbl BOCCTaHOBJIEHUS [JaBJIeHUS [I/IS1
CBepX3BYKOBBIX XUMHUYecKux ja3epoB. CII6.BI'TY "BOEHMEX" um. []. ®. ¥Ycrunosa, 2009, 3:1. pec.

5. U. A. ®énopos. . HenpepriBHBIe XUMUYeCKHUeE Jla3ephbl HA pab0UnX MosieKynax (GTOpUCTOrO JeHCTBUsI.
CII6.BI'TY "BOEHMEX" um. [1. ®. YctuHosa, 1994, 81 3k3.

6. C. A. Jloces. . I'asoguHamuueckue ya3epel. M.: Hayka. ['1. pef. ¢u3.-mar. ., 1977, 10 3k3.

5.2. [lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:
1. . Xumnueckue nasepsl. M.: Mup, 1980, 3 3k3.
5.3. Ilepuognueckue U3gaHusi:
He TpeOyroTCSl.

5.4. TlepeueHb pecypcoB HH(OPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHWsI IUCLIUIITVHBI, 3/IeKTPOHHbIE OMOMMOTeUHbIe 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.

CoBpeMeHHbIe TPoQecCHOHaNbHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatjmoHansHas 3sekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHzia
(byH/IaMeHTaIbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcnept — HbOpPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, mpaBuia, cTaHAapThl
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. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(OpMaIioOHHBIH ITOpTa ITPaBOBOM MH(OPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:

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

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuarouumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBa.
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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 rperofaBaress, OCHAIlEHHOe KOMITBIOTEPOM C JJOCTYIoM 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 AMCLUILUIHHbI
TEOPHUS 1 IPOEKTUPOBAHUE ITPOTOYHBIX I'A3OBBIX JIABEPOB

AnHoTanusa paboueii nporpaMMsl

Mucuynmuaa TEOPUSA U IMPOEKTUPOBAHUME ITPOTOYHBIX TA30BBIX JIASEPOB
ABJISIETCS AUCLUIUIMHON 4YacTH, (POPMHMPYeMOHM y4YacTHHKAMH 00pa3oBaTe/IbHBIX OTHOIIEHWH Oyoka 1,
MporpaMMbl MOATOTOBKU 10 HaripaBjeHusM: 12.03.05 JlasepHasi TexHHKa W ja3epHble TexHosoruu, 12.03.03
@®ortonnka u ontoumH(opmatvka. [duciurmmHa peanusyercsa Ha ¢akynbrete W VHbopManMoHHBIX U
ynpasssiioux cucteM BI'TY "BOEHMEX" um. [1.®. Yctunosa kadeapoii 111 JIASEPHA S TEXHUKA.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
TICK-1.1 (12.03.05)cnoco6HOCT K aHa/MU3y 3a/jaudl TI0 MPOEKTUPOBAHUIO TUTIOBBIX CUCTEM, MPUOOPOB, y3/10B
Y fieTasieli j1a3epHON TEXHUKH, J1a3epHBIX ONITUKO-3/IEKTPOHHBIX TIPUOOPOB U CHUCTEM;
TICK-1.1 (12.03.03)criocobHOCTh K aHaaM3y MOCTABJAEHHON 3a/laud MCCIeA0BAaHUN B 00/acTH (POTOHMKU U
oNnTOUH(OPMATHKU;
IICK-1.3 (12.03.05)cnocoOHOCTh K pacyeTy, INPOEKTHMPOBAHUI0 W KOHCTPYMPOBAHUIO B COOTBETCTBUU C
TeXHUUYEeCKVM 33/]JaHAEM THIIOBBIX CHUCTeM, TIPUOOPOB, JeTaell U y3/I0B HA CXeMOTEXHUYECKOM U 3JIEMEHTHOM
VPOBHSIX;
[ICK-1.4 (12.03.03)Crioco6HOCTE onpefienisiTk Tpedyemble TapaMeTphbl CUCTeM 00pabOTKM CUTHA/IOB U TPAKTOB
repeiauv B 3aBUCUMOCTH OT CBOMCTB MCTOUHUKOB U MPUEMHUKOB HH(MOPMalIUH.

CopeprkaHue [IWCLUIUTMHBI 0XBaThIBaeT KPYT BOIMPOCOB, CBSI3aHHBIX C OCHOBaMU MPOEKTHUPOBAHUS TIPOTOYHBIX
ra30BbIX JIa3epOB M OpraHu3aruedl pabouux TPOLIECCOB B HUX (B TOM UYHC/Ie C TOUKW 3PEHHUS Ta30BOU
IVHaMUKH).

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIeBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromumx dhopMax:
e MArHOCTUYECKas paboTa;
¢ naboparopHas pabora;
e otuer 1o JIP.

IIpomexyTouHas arTecTalusi TIPOBOJUTCS B hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jas  TPy/I0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMo# AWCIUITUHBI
TpeyCMOTPEHBI JIEKIIMOHHBIE 3aHsTHA (34 4.), 1abopaTopHbIi npakTHKyM (17 4.), camocTosTe/nbHast pabora
crygenra (57 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
TEOPHS 1 TIPOEKTUPOBAHUE ITPOTOYHBIX I'A3OBBIX JIABEPOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 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 YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

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

HaumeHoBaHue padoThI

PekoMeHpyemasi TuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3gen 1. ®u3nueckye U ra3oHHaAMHYECKHe IPUHIUIBI padoThl cucteM CI'XJT.

W3yueHnue rpesyCMOTpeHHBIX TIPOrPaMMOM

A. B. Casun, U. A. Kucenés. .
MopaenrpoBaHue pabounx MpoIieccoB

nabopaTopHOM paboTel «IIpodurpoBaHye comnesn
MHHHMAJIbHOM JIJTMHBI METO/ZIOM XapaKTePUCTHK»
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AMAAKTUUECKHMX e{HHL 10 KOHCIIeKTaM JIeKLMi 1 XVMHUeCKOTO KMCIOPOHO-HOIHOTO 3
PEKOMEHAYEMOH TEpaType nasepa: CI16.5I'TY "BOEHMEX" nm.
. ®@. YctuHoBa, 2013 (Bce)
n B. M. Manekos, U. A. Kucenés, A. E.
OZIFOTOBKA K BBITIOJTHEHUIO U 3aLlUTe
yabopatopHoi paboThl «IIpUOTKEHHBIN pacyeT OpioB. . TasoBast AuHaMMKa pabodero
KO3 duLIMeHTa yCcuaeHus1 akTUBHOM cpesibl CO2- KaHajla CBEPX3BYKOBBIX Fa30BbIX 7
e nasepoB: CIT6.BI'TY "BOEHMEX" um.
. ®. Ycrunoga, 2010 (1)

B. M. Manekos, 1. A. Kucenés, A. E.
INoaroroBka K BBIMOJTHEHUIO U 3allUTe Op710B. . OCHOBBI IPOEKTUPOBAHKS
yabopaTopHOM paboTel «OlieHKa ¥ BLIOOp pabounx TPOTOYHBIX FAa30BbIX JIA3€POB: 7
napametpoB XKWJI no 3BpUCTUYECKON METOTUKE» CII6.BT'TY "BOEHMEX" um. [I. ®.

YcruHoBa, 2012 (2,3)

B. M. Manskos, . A. Kucenés, A. E.
[NoaroTroBKa K BBIMOJTHEHUIO U 3aLlUTe Opnos. . CrucTeMbl BOCCTaHOB/IEHHUS
nabopatopHoii paboThl «OljeHKa pabounx JlaBJIeHNs1 JI7Is1 CBEPX3BYKOBBIX 7
rapaMeTpOB ¥ OCHOBHBIX FeOMeTPUYEeCKHUX XUMHYecKrx nazepoB: CII6.BI'TY
pasmepos HF-HXJT» "BOEHMEX" um. [I. ®. YcTrHOBa,

2009 (1, 2)
Wroro no pa3geny 1 24
Paszpes 2. T'a3oanHaMuKa ¥ a3p0oONTHKA TeyeHHil B jia3epHoii kamepe ITITI.

N3yueHue ripelyCMOTPEHHBIX TTPOTrPaMMOii C. A. Jloces. . 'a3oarHamMuyeckue
[IUIAKTHUeCKUX eJUHUL] IT0 KOHCTIEKTaM JieKIuii 1 | na3epsl: M.: Hayka. I'n1. pes. ¢pus.-Mar. 4
peKOMeH/lyeMOoH JITepaType ., 1977 (Bce)
TToAroTOBKa K BBIMOJHEHHIO U 3alljiTe B. M. Masnbkos, 1. A. Kucenés, A. E. 7

Opsog. . 'a3oBasi fuHaMuKa pabouero
KaHasa CBEePX3BYKOBbIX I'a30BbIX
nazepoB: CIT6.BI'TY "BOEHMEX" um.
. ®. Ycrunoga, 2010 (2-4)

B. M. ManekoB, U. A. Kucenés, A. E.
OpJ1oB. . OCHOBBI IIPOEKTUPOBAHUS
TIPOTOUHBIX Fa30BbIX JIa3€POB:
CII6.BI'TY "BOEHMEX" um. [1. @.
YctuHoBa, 2012 (1, 3)

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

N. A. ®égopos. . HeripepuiBHbIE
XUMHUeCKHe jla3epbl Ha pabounx

MoJieKy/iax (TOPUCTOTO AEHCTBYS:




CII6.BI'TY "BOEHMEX" um. [I. @.
YctrHoBa, 1994 (Bce)

Wroro no pasgeny 2 11
Pazpen 3. IIpoxoxaeHue u3ayueHusi B armocdepe.
V3yuyeHue rpefyCMOTPEHHBIX TIPOrPaMMOM
AWJIAKTHHECKHX e/HHL] 110 KOHCTIeKTaM NekUMi 1 | o 0 Marskos, 1. A. Kucends, A. E. 4
peKoMeHAyeMoM IhTepaType
Opinos. . OCHOBBI NPOEKTUPOBaHUS

IMoaroToBka K BBITOHEHHIO U 3alljuTe NPOTOUHBIX Fa30BbIX TA3€POB:
naboparopHoi pa60Tu1)1 «OneHKa UHTEHCUBHOCTU CII6.5I'TY "BOEHMEX" . [1. .
u3/TyueHus B Ja/bHe 30He B LieHTPA/IbHOM MATHe Yerumosa, 2012 (4) 7
TIPH NIPOXOXKJ,eHUN U3/Ty4eHUs B TypOy/ieHTHOM
atMocdepe»

Wroro no pa3geny 3 11

Pa3pen 4. Cucrembl BoccTaHoB/ieHus Aasaenus (CBJ) ITIVI.

V3yuyeHue rpeslyCMOTPEHHbIX TIPOrPaMMOi
JUJAKTUYECKUX eJIMHUL] TI0 KOHCTIEKTaM JIeKIMK U | B, M. Masbkos, Y. A. Kucenés, A. E. 3
PeKOMeH/lyeMOii TuTepaType Oprog. . 'a3oBasi fuHaMUKa pabodero
[MoaroTroBka K BBIMIOJTHEHUIO U 3aLLUTE KaHaJla CBEePX3BYKOBbIX I'a30BbIX
nabopatopHoi paboThl «PacueT 0CHOBHBIX nazepos: CII6.BT'TY "BOEHMEX" um.
XapaKTepUCTUK CBEPX3BYKOBOI'O BBIXJIOITHOIO . ®. YcruHoga, 2010 (5) 4
muddysopa. Onpeznenenue Tpedyemoro obbema B. M. Masnskos, U. A. Kucenés, A. E.
€MKOCTH [i71s1 BaKyyMHOM BBIXJIONHOM cucTeMbl pu |  OpsioB. . CucTeMbl BOCCTaHOB/IEHUS
pabore ¢ CII u 6e3 Hero» JIaB/IEHUS JI/IS1 CBEPX3BYKOBBIX
[ToproroBka K BBIITOJIHEHUIO U 3alLjUTe Xumuueckux nasepos: CII0.BI'TY
nabopaTopHoii paboThl «PacueT 0CHOBHBIX "BOEHMEX" nm. [I. ®. YcTiHOBa, 4
XapakTepUCTHUK Terioo6MeHHvika CB/I ans DF- 2009 (1, 2)
Jlazepa»

Wroro no pa3geny 4 11
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEOPHS 1 IPOEKTUPOBAHUE ITPOTOYHBIX I'A30BbIX JIABEPOB

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUThL Pe3y/IbTaTbl 00yUeHH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocThueckas pabora

¢ jyabopaTopHasi paboTa;

e oruet 1o JIP;

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 MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

JIaGopaTopHas pabora

Hornyck K JIP:
- IO CK K BBITIOJTHEHHIO TepPBbIX /BYX JIP He npefycMoTpeH;
- AJIs1 IOTTyCKa K BBITIOIHEHUIO TPeThel U nocieaytomyx JIP HeoO6xoguMa 3aiiyTa OfHOHN 13 BBITIOJTHEHHBIX
paHee pabor.
TpeboBanus K BeITOMHeHUO JIP:
- 110 JIP Nel Heo6xoAuMO yCIiellTHoe pellieHre 3a/jadu OTipefieieHus Be/TMIMHbBI THBEPCHOW HaceleHHOCTH U
K03 bHUIMEHT yCUIeHus akTuBHOM cpeant CO2-T'1JT;
- 1o JIP Ne2 HeoOXoAMMO YCIIelTHOe pellieHre 3a/jauu ornpefieneHus 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
HauMeHblllell JJIMHB] U OIlpe/iesieHye paclipe/ie/ieHusi ra3ofiiHaMUyeCcKrX rapaMeTpoB BJ0Jb COIIa Jjist
W/lea/IbHOTO HEeBSA3KOI0 ra3a U C y4eTOM BBITECHSIIOIIEro AelCTBUS TOrPaHUYHOI0 C/10S1 10 UHUBUAYa/IbHBIM
BapHaHTaMm;
- 110 JIP Ne5 Heo6x0AMO YCIelTHoe pellieHre 3a/jaun orpeiesieHus uaMeTpa (hoKaabHOTO TISITHA U
MoTpeOHOM MOIIHOCTH JIa3epOB AJIs UeThIpeX BapUaHTOB: AByX TUMOB ya3zepoB (XKWJI u DF-HXJUT) u gByx
BapUaHTOB TPACC MPOXOKAEHHs C pa3HbIMU 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
TerI000MeHHUKA C MyYKOM IVIaJKHUX TPYO.
3awura JIP:
3amura JIP npeaycMarpuBaeT 00Cy>KaeHue MOpsiiKa pelleHus peyCMOTPEHHBIX ee TeMaTHKOM 3a7ad,
BKJIFOUasi IPOBEPKY YCBOEHUS CTY[EeHTOM COOTBETCTBYIOLIMX CBeJleHNH U3 TeOpUHU.

OTuet no JIP

OTuetslI 1o 1abopaTOpHBIM PaboTaM TIpe/ICTaB/ISIOTCS B II€UaTHOW WM PYKOTMCHOM (opme.
IToryckaeTcst BBIIIOJTHEHNE PACUETOB «BPYUYHYIO» WU UCIIO/Ib30BaHUE CUCTEM aBTOMATH3al[uH
MareMaTHUeCcKUX pacyetoB. Kaxkoe 3aziaHue Ha 1abopaTopHyro paboTy cofiep>KUT Habop mapameTpoB B
COOTBETCTBUY C WH/IMBUYaIbHBIM BaPUAaHTOM.
Kpurtepuu olieHUBaHUS:
JlabopatopHasi paboTa CUMTAETCS BHITIOIHEHHOHN YCIeIHO (IPUHUMAEeTCS) TIPU CIEAYIOIINX YCIOBUSX:
- IPaBWILHOE BBINO/IHEHNE BCeX MYHKTOB (3a7ia4), MpelyCMOTPEHHBIX 3aJjaHleM;
- TIpaBUJIbHOE TIOCTPOeHUe U 0OpPM/IEHHEe B COOTBETCTBUM C TPeOOBaHUSMU IOCYJapCTBEHHBIX CTaH/IapPTOB
ECK/I rpacdvikoB 415 BceX TIOy4aeMbIX B XO7le BBITIOJTHEHUs 3a[JaH1sI XapaKTepPUCTHK;
- yCIielHasi 3amiuTa jabopatopHoO paboThI.

JuddepennypoBanHblii 3aueT
OOyuarouuiics UMeeT TpaBo Ha MoJIyYeHre MUHUMAa/IbHOM TT0/I0KUTE/TBHOU OL|eHKH NIPY YC/IOBUN
YCIIEITHOTO MPOXOKEHHSI TEKYIIIero KOHTPOJIs yCIIeBaeMOCTH B opMe IMarHOCTHUeCKOH paboThI B
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COOTBETCTBHH C rpadukoM paszena 4.

VITOroBbIN KOHTPOJIB TI0 JUCLIMITUHE TIPOXOAUT B (hopMe AnddepeHIMPOBaHHOTO 3aueTa. 3auet 1o
JUCLIUTUTHHE 0(hOPMJISIETCS TIPH CJTEIYIONIUX YCTOBUSIX:

* YCITeIIHOE BRITIO/IHEHNE MHAWBUAYAIBHBIX 3a/jaHui K JJabopaTopHeIM paboTaM U Tpe/iCTaB/IeHHe OTUeTHBIX
MaTepuasoB;

* 3al[1Ta BCeX J1ab0OpaTOpHBIX paboT.

* YCIIeIIHbIe OTBEThI Ha KOHTPOJ/IbHBIE BOMPOCKI HA 3aUeTe.

OL1eHKa «OT/IMYHO» BBICTAB/ISAETCS B C/Iyyae, €C/TH Ha UTOTOBOM 3aHSATHHU CTYZEHT M0Ka3a/l KOMITETEHTHOCTb 110
2 TeMaMm, a Tak)Ke OTBETH/I Ha TPH JIOTIOJHUTE/BLHBIX BOIIPOCA MPeroaBaTeis.

OLieHKa «XOPOLII0» BBICTAB/ISIETCS B C/Tyyae, eC/Id Ha UTOTOBOM 3aHSITUU CTY/I€HT 10Ka3al KOMIIETeHTHOCTb 110
2 TeMaM U TIPOSIBHJT HeZIOCTATOUHYIO SPYAULIMIO TTPH OTBETax Ha

JIOTIOJTHUTE/TbHBIE BOTIPOCHI MTPETIo/jaBaTeIsl.

OL1eHKa «OT/IMYHO» BBICTAB/ISETCS B C/Iy4ae, €C/TH Ha UTOTOBOM 3aHATHHU CTY/EHT M0Ka3a/1 KOMITeTEHTHOCTb 110
2 TeMaMm, a TaK)Ke OTBETHJI Ha TPH JIOTIOJTHUTE/TLHBIX BOMIPOCA MPETo/iaBaTeis.

OLieHKa «XOPOLI0» BBICTAB/ISIETCS B C/Tyyae, eC/IM Ha UTOTOBOM 3aHSITUH CTY/I€HT 10Ka3al KOMIIETeHTHOCTb 110
2 TeMaM U TIPOSIBHJT HeZIOCTATOUHYIO SPYAULIMIO MPH OTBETax Ha

[IOTTO/THUTE/TbHbIE BOITPOChI TIPEIoJaBaTe/Is.

OLIeHKa «y/I0BJI€TBOPUTE/TLHO» BBICTAB/ISIETCS B C/Tyuyae JOCTAaTOUHON KOMITETEHTHOCTH 110 OZJHOMW U3 IBYX TeM,
O/IHAKO CTY/IEHT MPOSIBIJI KOMIIETEHTHOCTh ITPH OTBETE Ha [IOTI0/IHUTE/TbHbIE BOTIPOCHI ITPeTIojaBaTeis.

I[Tpu BHICTAB/IEHNH OLIEHKU YUHUTHIBAETCSl KaUeCTBO BBITIOJTHEHHsT Tab0pPaTOPHbIX PaboT, ypOBEHb U
CBOEBPEMEHHOCTb 3al[UThI TA00PAaTOPHBIX PabOT, a TaKXKe MOCEIaeMOCTh JIEKI[UH U JIMUHOE yUacThe B
00Cy)XJleHUM MaTepuaria.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Pa3pen 1.
—— NaGopatoprias
4 7 A 46 | 22 | 14 8 24 25 25 40 0 pabora,
TP MHIMIIL! Ortuet mo JIP
pabdoThI cucTeM
CI'XJI.
Pazgen 2.
E?ﬁﬂﬁ:;ﬁ:“a " JTabopatopHasi
4 7 TE‘I;EHHﬁB 19 | 8 6 2 11 25 25 15 30 pabora,
- Ortuert no JIP
Jia3epHO# Kamepe
M7,
Eagf)‘;gm&eﬂne JlabopatopHast
4 | 7 | POXOXRA 20010 8| 2 | 11| 25| 25 | 15 | 70 pa6ora,
H3/IyYeHus B Oruer 1o JIP
armocdepe.
Pazgen 4.
Cucremsl JTabopaTopHasi
4 7 |BoccTaHOB/IeHUA 22 | 11 6 5 11 25 25 30 0 pabora,
Aasinenus (CB/I) Ortuer no JIP
III71.
Bcero 3a 7 cemecTp 108 | 51 | 34 17 57 | 100 | 100 | 100 | 100
Bcero nmo aucuIuinee 108 | 51 | 34 17 57 100 | 100 | 100 | 100
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