





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEOPUSA N ITPOEKTUPOBAHUWE HEITPEPBIBHBIX XUMWYECKHNX 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-1.3 — cnoco6HOCTh K MPOEKTUPOBAaHUIO M KOHCTPYHPOBAaHUIO CHCTeM, MPUOOPOB M Y3/I0B, a Takke K
pa3paboTke TeXHWUECKMX 3aflaHMii W [JOKYMEHTalMd Ha UX TPOEKTUPOBAaHWE U W3TOTOB/IEHUE,
npe/jHa3HaYeHHBIX [jIsl J1a3epPHOM TeXHWKU UM TEeXHOJIOTHH, Jla3epHbIX ONTHKO-3JIEKTPOHHBIX NPUOOPOB U
cucTeM

DOpPMUPOBAHHIO KOMITETEHIHUH C/TYXKUT JIOCTXEHUE C/IeTYIOIIUX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-1.3

3HAHUA:

Ha YPOBHe Ipe/|CTaB/IeHUM:

- Ta30BOM IUHAMUKU U a3POOIITUKY TeUeHUM B a3epHoii kamepe HXJT;

- PUHLIMIIOB (PyHKIIMOHMPOBAHUS CUCTeM BoccTaHOB/eHus faBnenus (CB/) HXJI;

Ha ypOBHe BOCIPOU3BeeHUS:

- METOZMK OIleHKH pabounx napamerpoB HXJT;

- MeToAuK oLeHKH napametpos CB/] HXJT;

Ha ypOBHe MOHWMaHMUSI:

- TIpUHLUIIOB co3paanus HXJT;

- ocHOB npoektupoBanust HXJT;

YMeHUS1:

BBITIO/HATh CPABHUTE/IBHBIA aHA/IW3 pa3/IMUHBbIX JIa3ePHBIX KOMIUIEKCOB Ha 0aze HXJI pgns ycioBuii
KOHKPETHOT'O [IpUMeHeHUs;

TPOBOJUTH OLIEHKY OCHOBHBIX rapameTpoB HXJI;

MPOBOJUTH OLleHKY TlapameTpoB CB/] HXJT;

HABbIKU:

TIPOEKTUPOBAHKS OCHOBHBIX y3/I0B JIa3ePHBIX KOMIIEKCOB Ha 6aze HXJT;

T0J/1Ib30BaHUsI TUTIOBBIMU TTPOrPaMMHBIMU MPOAYKTaMU /151 pellieHUs MPOeKTHBIX U HayuyHbIX 3aZiay.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucuynmaa TEOPUSA U ITIPOEKTUPOBAHUWE HEITPEPBIBHBIX XMMWYECKHNX
JIASEPOB sB/sieTCs1 JUCIUTTMHOW YacTH, (JOPMUPYyeMoii y4aCTHUKAMH 00pa30BaTe/IbHBIX OTHOIIeHUH
0s10Ka 1, TporpaMMebI IMO/ITOTOBKY 110 Harpae/ieHuto 12.04.05 JlazepHast mexHUKA U /Ad3epHble MeXHON02UU.

CopepxaHue [UCLIMIVIMHBL SBISIETCA JIOTUYeCKUM 1npogo/vkenueM auctuiuive: JIASEPHBIE
CHUCTEMBI CITEIIVAJIBHOI'O HASHAYEHWUS.

CopepkaHvie  JUCLUIUIMHBI ~ SIBJISETCS  OCHOBOM i ocBoeHus  gucuummH: HAYUYHO-
MCCJIENOBATEJIbCKASI PABOTA, IIOAI'OTOBKA K IPOLOEAYPE 3AIIUTBI M 3AIIUTA
BBIITY CKHOU KBAJIM®UKAIIMOHHOU PABOTBI.

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

¢ [ICK-1.3 — CriocobeH K MPOeKTUPOBAHUIO Y KOHCTPYUPOBAHUIO CUCTEM, PUOOPOB M y3/I0B, a TAKXKe K
pa3paboTke TeXHUUECKUX 33/JaHWH U IOKYMeHTAlM{ Ha UX MPOeKTUPOBaHKE U U3TOTOB/IEHHE,
Tnpe/jHa3HaYeHHBIX [JIs1 /Ia3ePHOM TeXHUKH U TeXHOJIOTHH, J1la3epHBIX ONTUKO-3/1eEKTPOHHBIX IPHOOPOB 1
cucTeM

¢ TICK-1.5 — CriocobHOCTh onpe/ieNiiTh TPeOOBaHMUS K JIa3epHBIM CUCTEMAM CITeI[UaIbHOTO Ha3HAueHuUs,
MOZe/TMPOBaTh (U3nYecKHe MPOLeCChl B 3/leMeHTaxX X KOHCTPYKLMM, MOZe/IMPOBaTh MPOLiecc
pacnpocTpaHeHNe MOILHOIO /Ia3epHOro U3/lyueHus B aTMoOC(epe



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpen 1. IIpunyunst paéorst HF/DF-HXJL. 1.1. XuMuueckre peakijiu, ONpe/esioLpe
5 10 pabory HF/DF-na3epoB. TepMogrHaMHUUeCKHUii pacyeT MPOAYKTOB XUMHUYECKOTO 19 8 6 2 1 10
pearupoBanusi. 1.2. Ctpykrypa ypoBHeil HF u DF Monekys. YcnoBus CyliecTBOBaHUs
ycunenust Anst cpefi HF/DF-nazepos. 1.3. ['1aBHble KoHCTpyKTHBHBIe y3716l HF/DF-1a3epoB.
Paspen 2. ITpoekTipoBanue 0CHOBHBIX y3/10B HXJI. 2.1. 'eHepatopbl aToMapHOro ¢ropa
(FA®). dusnyeckre 1 XMMUYeCKHe TIPOLieCChl, onpezessomye paboty FAD. 2.2. Beibop
TOT/IMBHBIX KOMIO3ULIMIA.CpaBHUTE IbHAS OLIeHKA SHEePreTH4ecKoil 3 (heKTHBHOCTH
TOTIMBHBIX KOMIO3uLmid. KoHerpykusi TA®. 2.3. Coruiosble 610ku (CB). CBepx3ByKoBOe
CMellleHHe U crocobb! ero peasu3aLyu B coruioBbix 610kax HF/DF-nasepoB. CooTHOLIEHHS
U1 OLIeHKH JJaIbHOOOMHOCTH CTpy#i B CHOCsIeM roToke. CB THITa «COTUIO-MH)XEKTOp» 1
5 10 «cor10-corio». Crioco6bl HHTeHCH(UKaLMK cMerueHns. Coruia ¢ TypOy/IM3UpyOLMU 37 18 12 6 19 40
crpysmu. Biioku ¢ 3y6uarbivu corviami. CB tina HYLTE. TpexcTpyiiHble COIUIOBbIe G/I0KH.
2.4. PacueT napameTpoOB TeueHUsI ra3a B corviax. 2.5. JlasepHast kamepa u pe3onaropsl HF/DF-
nazepoB. CTPyKTypa TedeHHs! 34 MHOTO COTIIOBbIMU G/10KamMu. PacueT TeueHust B j1a3epHOM
kamepe. OnTryeckoe KayecTo (OK) roToka. BiusiHye Me/KOMAcIITabHBIX U KPYITHO-
MaclTabHbIX CTPYKTYP HEOAHOPOAHOCTeH IJIOTHOCTH NoToKa Ha ero OK . O6nacts
Cy11]eCTBOBaHHsI MHBePCUH. BapHaHTbl KOHCTPYKLIMM Pe30HATOPOB.
Paspen 3. IIpuHUMIBI PaGoThI M YCTPOMCTBO XHMHUYECKOr0 KHC/IOPOA-H0AHOr0 1a3epa
(XKWJT). 3.1. XKWJI: XuMiueckast 1 KUHeTHUeckast Mofieni paboTsi. 3.2. Tenepatopsi
5 10 CHHIJIETHOTO KMC/IOPO/a, Criocobbl mogauu xiopa. 3.3. CMecuTe/bHbIe COMIoBbIe 6/I0KH, 22 11 8 3 11 25
croco0bl nogaun oz, 3ajjaua 0 3ByKOBO# CTpye B CHOCSILLiEM MOTOKe. Pe3oHarop. 3.4.
CucTeMa XpaHeHHs! 1 Toiaul KoMroHeHToB XK.
Paspen 4. Cucremsl BoccraHoB/ienus Aasienus (CBJ]) HXJL. 4.1. O61ast xapakTepucTrKa
5 10 |CB[, ans HXJIL. 4.2. BeixsionHble cBepx3ByKoBble Anuddy3opsl. 4.3. TennoobmeHHuKH. 4.4. 66 14 8 6 52 25
CBepX3BYKOBBIE )KEKTOPBI.
Bcero 3a 10 cemecTp 144 51 34 17 93 100
Bcero no gucuuninHe 144 51 34 17 93 100
3.2. AyAuTOpPHBII NPAKTUKYM
Oo0neMm,
Ne Homep 1 HauMeHOBaHUe pa3je/a
Tema MNPAKTHYeCKOr'o 3aHATHUA ayp.
n/n JUCLMIIIUHBI
qacoB
INpodunuposBaHye comnejl MUHUMA/IbHON IJTUHBI
1 |Pa3gen 1. ITpunuwrst paboter HF/DF-HXJT. poduIp A 2
METOJOM XapaKTepPUCTHUK.
2 OL[eHKa pa60q1/1x MmapaMeTpoOB XU OCHOBHBIX 2
reoMmerpuueckux pasmepos I'A® HF-HXJL.
3 Pa3,qen 2. HPOEKTI/IPOBEIHI/IE OCHOBHBIX OL[eHKa pa60q1/1x MmapaMeTpoOB U OCHOBHBIX 2
y310B HXJI. reoMmeTpuueckux pasmepos Cb HF-HXJI.
4 O]_[eHKa OCHOBHBIX IMdPaMETPOB pe€30HaTOpa 2
HF-HXJI.
Pazgen 3. TIpuHIUIIEI paboThI U
e PUHL P Ouenka 1 BeIOOp pabounx rnapametpoB XKNJI
5 YCTPOUCTBO XMMHNUYECKOT'O KMCJ/IOPOA- v 3
9 ~ I10 3BPUCTHUYECKOU METOAHKe
tiomHoro nmasepa (XKWLT).
6 PacueT oCcHOBHBIX XdpPAKTE€PUCTUK )
CBEpPX3BYKOBOT'0 BbIX/IOMTHOTO Auddy3opa.
PacueT oCcHOBHBIX XdPAKTEPUCTUK
7  |Pa3gen 4. CucTeMbl BOCCTaHOBJIEHUSI 2
terioodMenHuka CB/] asist DF-na3zepa.
nasnenus (CB/) HXJL.
PacueT oCcHOBHBIX pa60‘-II/IX NapaMeTpoOB
8 CBEPX3BYKOBOI'O )KEKTOPA Ha OCHOBE 2
HHTerpa]’[bHOﬁ METOAHKK
Bcero 3a 10 cemectp 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HauMeHOBaHHE Oo0nemMm,
CO]:[EP)KaHI/lE quGHOFO 3a/ldHUA
n/n pa3aesia JUCHUIIIMHBI qacoB




1 [Pa3men 1. TIpUHIMITLI PaOOTHI
HF/DF-HXIJIL.

N3yuenue ripeyCMOTPEHHBIX TIPOTPAMMOMA
TUIAKTAUeCKUX eIUHUI] TI0 MaTepyuasiam JIeKIUi U
peKOMeHJyeMoH IhTepaType

[MToaroTroBKa K BBITIOJHEHUIO U 3alljUTe NTPAKTHUeCKOM
pabotsl «ITpodumrpoBaHue Corenr MUHIMAaIbHOM JI/TUHBI
METOZIOM XapaKTepUCTHK»

Pasgen 2. IIpoekTupoBaHue

OCHOBHBIX y3/108 HXJI.

W3yuenue ripeyCMOTPEHHBIX TIPOTPAMMOMA
TUIAKTAUeCKUX eIUHUI] TT0 MaTepyrasiam JIeKIUI U
peKoMeHAyeMoH IhTepaType

[ToproroBKa K BBINIO/IHEHUIO U 3allJUTe NPaKTH4eCKOU
pabotsl «O1ieHKa pabounx MapamMeTpoB M OCHOBHBIX
reomeTrpuueckux pasmepos I'A® HE-HXJI»

[ToproroBKa K BBINOJIHEHUIO U 3allJUTe PaKTH4eCKOU
paboTts! «O1eHKa pabounx rnapaMeTpoB U OCHOBHBIX
reoMmeTpuueckux pasmepos Cb HF-HXJI»

[ToaroTroBKa K BBITIOJTHEHUIO U 3alLjUTe TPAKTHUECKOM
paboTsl «O1eHKa OCHOBHBIX ITapaMeTpoB pe3oHaTtopa HF-
HXJI»

7 |Pa3zen 3. TIpUHIUIIBI pabOTHI U

YCTPOI‘/JICTBO XHUMHUYeCKOTro

KHCJIOPOA-HOAHOTO J1a3epa
8  |(XKILI).

N3yueHne 1ipeyCMOTPEHHBIX TIPOTPAMMOM
JUJAKTUYeCKUX eVHUL] TI0 MaTepuasaM JIeKLUH 1
peKoMeHJyeMoH IuTepaType

[ToaroroBKa K BBHITIOTHEHUIO U 3aI[UTe TIPAKTHUe CKOU

BBPHCTHHECKOﬁ MEeTOAH1Ke»

pabotsl «OueHKa 1 BeiOop pabounx napamerpoB XKIJI o

10

Pazgen 4. Cucremsbl

11  |BoccraHOBIeHUS JABAEHUS

(CBI) HXJL.

12

13

14

N3yueHne 1ipeyCMOTPEHHBIX TIPOTPAMMOM
JUJAKTUYeCKUX eAMHUL] TI0 MaTepuasaM JIeKLUH 1
peKoMeHyeMoH IiTepaType

10

IToaroToBKa K BBITIOJTHEHHIO U 3alLjUTe TPAKTHUeCKOM
paboTsl «PacyeT OCHOBHBIX XapaKTePUCTHK
CBEPX3BYKOBOTO BLIXJIOMTHOTO Auddy30par»

TToAroTOBKA K BBITIOJHEHUIO U 3all[UTe MPAKTHYe CKOH
pabotel «VccneoBaHye paboThI LIUPKY/IATOPa»

[ToAroToBKa K BBITIOJHEHUIO U 3all{UTe MPAKTHYe CKOH
paboThl «PacyeT OCHOBHBIX PabOUMX TTAPAMETPOB
CBEPX3BYKOBOT'O »KEKTOpa Ha 0CHOBE MHTerPasbHOM
METOIUKI»

[ToaroToBKa K KONJIOKBUYMY

10

IToaroroska K 3K3aMeHy

11

Bcero 3a 10 cemectp

93

4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIVINHBI

CEMECTP

HEJE/IN CEMECTPA

3

5

7 8

9

10

1

12

13

14

15

17

NII3, Otu.

NII3, OTu.

UII3, OTu.

WII3, Otu.

NII3, OTu.

HNII3, OTu.

10 o I13

no I13

AP o I13 AP no I13 no I13 o I13

P

Konn

YcnoeHble 0603HAUEHUS:
¢ TP — nriarHocTHYecKas pabora;

e Ko/ — Ko/JIOKBUYM.

UII3 — unauBryanbHOe MpakTUUeCcKoe 3aaHueE;
Ortu. 1o I13 — oTueT no npakKTUUeCKOMY 3a/|aHUIO;

TeKyIuii KOHTPOJ/Ib YCIIEBAéMOCTH CTY/I€HTOB TIPOBOJUTCS B JUCKPETHbIE BDEMEeHHbIE HHTePBA/IbI B
creayommx popmax:

[TMarHoCTUuecKasi pabora;

WHAVBWYya/IbHOE IMPpaKTU4YeCKOe 3adHHUE;

OTYET I1I0 IIPAaKTUYe€CKOMY 3a/IdHHIO;
KOJ/IVIOKBUYM.




IIpome)xyTouHas arTecTamusi IIPOBOJUTCS B (hopMax:
e 9K3aMeH.



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. A. C. bopetimmo. Cucrembl IOATOTOBKYA paboyero Tejia MPOTOUHBIX Ta30BbIX JIA3€POB OTKPLITOTO IUK/IA.
JLBI'TY "BOEHMEX" um. [I. ®. Yctunosa, 1990, 50 5k3.

3. B. M. Manekos, U. A. Kucenés, A. E. Opnos. . ['a30Bast JuHaMyKa pabouero KaHajia CBEPX3BYKOBBIX
ra3oBbix ja3epoB. CI10.BI'TY "BOEHMEX" um. [I. ®. YctuHOoBa, 2010, 371. pec.

4. B. M. Manbkos, U. A. Kucenés, A. E. Op/os. . OCHOBBI IPOEKTUPOBaHMSA IIPOTOYHBIX FA30BbIX J1a3€POB.
CII6.FT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2012, 371. pec.

5. B. M. Manekos, 1. A. Kucenés, A. E. Opnos. . CucteMbl BOCCTaHOB/IEHUS JaBAeHUS A1
CBEPX3BYKOBBIX XUMHueckux yiazepos. CI16.BI'TY "BOEHMEX" um. /. ®@. Yctunoga, 2009, 31. pec.

6. 1. A. ®énopos. . HenpepbiBHbIE XUMHUUECKHE j1a3epbl HAa pabounx MojieKy/1ax (hTOPUCTOrO JAeHCTBUS.
CII6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 1994, 81 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. https://e.lanbook.com/ — 3BC JlaHs;

2. https://urait.ru/ — I'maBHast — O6pa3oBaresnbHas Tuiargopma FOpaiiT. [I71s By30B 1 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. Microsoft Office;
2. Mathcad Education - University Edition Term.

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:
CrielMaIM3upPOBaHHbIe TPeOOBaHUS 110 000PYZAOBAaHUIO OTCYTCTBYIOT; ayZIMTOPUS C MTOCAI0UHBIMHU
MeCTaMH T10 KOJIMYECTBY CTY[IEHTOB; JOCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. ITpoekTop;
2. KoMIbIOTepHBIH KOMII/IEKT;

3. Microsoft Office;
4. Mathcad Education - University Edition Term.

6.3. IIpouee:
1. pabouee MeCTO Mperno/iaBaTeisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYTOM B VIHTepHeT;
2. pabourie MeCTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe

Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEOPHS 1 IPOEKTUPOBAHUE HEIIPEPBIBHBIX XUMNYECKUX JIASEPOB

AnHoTanusa paboueii nporpaMMsl

Ouctiuminna TEOPUSI W TNPOEKTUPOBAHUWE HEIIPEPBIBHBIX XMMWYECKUX
JIABEPOB sBisieTcs1 AUCLUIUIMHON YacTH, (GOpMHUPyeMOii yuaCcTHHKaMM 00pa30BaTe/IbHBIX OTHOLIEHUH
0/10ka 1, mporpamMmbl MOJTOTOBKHU IO HaripaejieHHio 12.04.05 JlazepHass mexHUKa U /Ad3epHble MexHOA02UU.
MucuynnvHa peamusyercs Ha (akysbsrete M ViHbOPMaLMOHHBIX 1 yripasssttolux cuctem BI'TY "BOEHMEX"
um. [1.®. Yerunosa kadeapoii 111 IASEPHA S TEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1.3 crocobHOCTh K TPOEKTHUPOBAHWI0O M KOHCTPYUPOBAaHMIO CHCTEM, MPUOOPOB M Y37I0B, a TaKXkKe K
pa3paboTKe TEXHWUeCKUX 33/[aHUHd W JIOKYMEHTAallud Ha WX TIPOEKTUPOBAaHWE U  HW3TOTOBJEHHeE,
MpefiHa3HAYEeHHBIX /IS J1a3€PHONW TEeXHWUKW W TEXHOJIOTHH, JIa3epHBIX OINMTHUKO-3/IeKTPOHHBIX MPUOOPOB M
CUCTEM.

CogepxaHve OUCLIMIUIMHBI OXBaTblBaeT KPYI BOMPOCOB, CBSI3aHHBIX C OCHOBaMM IpoektvpoBaHusg HXIJI u
opraHu3aLyeil pabounx MpoLeCCoB B HUX (B TOM YHCJIe C TOUKW 3PeHUs a30BOi JUHAMUKH).

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
e UHIUBHU/yaTbHOE TIPAaKTUYeCKOe 3a/IaHue;
¢ OTYET MO MPAKTUUECKOMY 33/]aHHIO;
*  KOJJIOKBUYM.

IIpome)xyTouHas arTecTanusi IIPOBOJUTCS B (hopMax:
e 9K3aMeH.

OO01jas  TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiaseT 4 3.e., 144 u. TIporpamMMoM AWCIUITHHBI
MpelyCMOTPEHbI JIEKIIMOHHbIe 3aHATHS (34 4.), mpaktuueckue 3aHatus (17 4.), camocTosTesnsHas pabora
ctyzeHrta (93 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
TEOPHS 1 IPOEKTUPOBAHUE HEIIPEPBIBHBIX XUMWYECKUX JIASEPOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATUM, U 93 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 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.

HaumeHoBaHUe PadoThI Pexkomenjiyemas iMTeparypa prn?{ZN;KOCTB’
Pazgen 1. ITpuniunsi padorst HF/DF-HXJT.
N3yueHue ripelyCMOTPeHHBIX ITPOrPaMMOi
IUIAKTUUeCKUX eIMHUI] 10 MaTepuaiaM . XuMuueckue nasepsi: M.: Mup, 1980 (1) 6
JIeKIIUM U peKOMeHTyeMoii iuTeparype B. M. Manskos, U. A. Kucenég, A. E. Opnos. .
[ToaroroBka K BBITIOJIHEHUIO Y 3alLIATE I'asoBas juHaMuKa pabouero KaHasna
MpaKkTHUYeCcKoil paboThl «IIpoduupoBaHye | CBEPX3BYKOBBIX Ia30BBIX JIa3epOB! CII6.BI'TY c
coriel MUHUMaJ/IbHOM JJIUHBI METOL,0M "BOEHMEX" nm. ,[[ ®. YctrHOBa, 2010 (1, 2)
XapaKTepPUCTUK»
Wroro no pa3geny 1 11
Paspgen 2. IlpoexkTupoBanye 0CHOBHBIX y3/10B HXJI.
N3yuenue npeyCMOTpPEHHBIX TPOrpaMMOK
JUAKTUUeCKUX eUHUL] [10 MaTepuaiam 7
JIeKLIUIA U peKOMeHlyeMol IuTeparype
[ToaroToBKa K BBIITOJIHEHHUIO U 3aLL{UTe
«
| Xuwsecwe gy M. Mo, 1590Q) | 4
TA® HE-HXJT» B. M. Manbkos, U. A. Kucenég, A. E. Opsnos. .
PasMEpoB T'a3oBasi ;uHaMUKa pabouero KaHasa
Ilogroroska K BBITO/IHEHHUIO 1 3alijTe CBEpX3BYKOBBIX ra3oBbIx yazepos: CI16.BI'TY
MpakTHUeCcKor paboThl «OljeHKa pabounx "BOEHMEX" um. [[. ®. Ycrurosa, 2010 (2-4) 4
riapamMeTpPOB ¥ OCHOBHBIX T'eOMeTpUYeCKUX
pasmepoB Cb HF-HX/JI»
[MoaroToBKa K BBITOHEHHUIO U 3aLL[UTe
TPaKTUUYeCKOU paboThl «O1ieHKa 0CHOBHBIX 4
rnapameTpoB pe3oHatopa HF-HXJI»
Wroro o pasgeny 2 19
Paszjien 3. IIpuHIUNBI paGoThl M YCTPOICTBO XHMHUECKOT0 KHCI0PO/-iioaHoro azepa (XKIJT).
VI3yuenpe pe/TyCMOTPEHHbIX IPOrpamMMoit | - XuUMUUeCKUe a3epshl: M.:: Mup, 1980 (1,2,5)
JITAKTHUECKHX e/JIHHI] TI0 MaTepHaiam A. B. CaBuH, U. A. Kucenés. . MogenvpoBaHue 6
NTeKLyHit M peKOMeH/TyeMOoii UTepaType Ea6oq1/1x TMPOLIeECCOB XUMUUECKOT0 KUCJIOPOJHO-
fiogHoro nazepa: CI16.BT'TY "BOEHMEX" um.
. @. Yctunosa, 2013 (Bce
Toaroroska ]EBHHOHHEHH}O M 3aLyTe B. M. MagbKOB, n. A. KMceJIéB,(A. E) Opos. .
MpaKTHUeCKoH paboThl «OlieHKa U BEIGOD
paBourx napamerpos XKUJI mo T'a3oBasi ;uHaMMKa pabouero KaHasa 5
SBDHCTHUCCKOH METO/IHKe» CBEpPX3BYKOBBIX ra3oBbIx yazepos: CI16.BI'TY
"BOEHMEX" um. [I. ®. Yctunora, 2010 (4)
Wroro no pa3zeny 3 11
Paspen 4. Cucrembl BoccTaHoB/ieHus faBsenus (CBA) HXJI.
N3yuenue npegycMoTpeHHBIX nporpamMmoii | B. M. Manekos, U. A. Kucenés, A. E. Opos. .
IUJAKTUUeCKUX eJUHUL] [0 MaTepuaiam OCHOBBI NTPOEKTUPOBAHUS TPOTOYHBIX ra30BbIX 10
JIeKLIUMA U peKOMeHlyeMoli iuTeparype nazepoB: CIT6.BI'TY "BOEHMEX" um. []. ®.
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IToaroTOBKA K BBITOJTHEHUIO U 3aII[UTE YctrHOBa, 2012 (BCe)
npakTHueckoi pabotel «Pacuet ocHoBHBIX |A. C. Bopeiimio. CucTeMbl IOATOTOBKM paboyero

XapaKTePUCTUK CBEPX3BYKOBOTO TeJla MPOTOUHBIX Ta30BbIX J1a3€POB OTKPBITOTO
BbIXJIOMTHOTO Auddy3opar» nukia: JLBI'TY "BOEHMEX" um. 1. ®.
IToArOTOBKA K BHINTOJIHEHUIO U 3aLUTe Ycrunoga, 1990 (Bce)
TpakTUUecKoii paboTe! «/lccefoBaHye W. A. ®épopos. . HerpepbiBHbIE XUMUYECKIE
paboThI LUPKY/IATOPa» nasepbl Ha pabouKx MosieKysiax GTOPUCTOrO

nevicteus: CIT6.BT'TY "BOEHMEX" um. [1. @.

TToAroTOBKA K BBITIOJTHEHHIO U 3aIUTE
YctuHoBa, 1994 (Bce)

MPaKTUUYeCKOU paboThl «PacueT 0CHOBHBIX \
paGouKX MapaMeTpOB CBEPX3BYKOBOIO B. M. Masnbkos, U. A. Kucenés, A. E. Opnos. .

KeKTOpa Ha OCHOBE MHTerpaibHOM T'asopast guHamuka pabouero KaHa6na
METO/KI» CBEPX3BYKOBBIX ra30BbIX J1a3epos: CII6.BI'TY

"BOEHMEX" nm. JI. ®. Yerurosa, 2010 (5)
HO,E[I" OTOBKA K KOJ/I/IOKBUYMY

B. M. Masskos, U. A. Kucenés, A. E. Opinos. .
CucremMbl BOCCTaHOB/IEHUS [ABIeHUS JJId
CBEPX3BYKOBBIX XMMHUYECKUX JIa3epOB:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTuHORBa,
2009 (Bce)

IToproroBka K 5K3aMeHy

Wroro no pasgeny 4
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEOPHS 1 IPOEKTUPOBAHUE HEIIPEPBIBHBIX XUMHNYECKUX JIASEPOB

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTuueckas pabora

* UHAWBHUAYyaJbHOE TIPaKTUUYeCKOe 3ajlaHue;
*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;

*  KOJ/UIOKBUYM;

e 5K3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

NupuBuayanbHOe NpakTHUecKoe 3aiaHue

Homyck k IIP:
- IOMYCK K BBINOJHEHUIO nepBuIX AByX IIP He nmpegycMmorpeH.
- AJISI 0TIy CKa K BBITIOIHEHUIO TPeThel U nocieaytomyx [1P HeoOxoAyMa 3alyra 0JHOW 13 BbITOJHEHHBIX
paHee padoT.
TpeboBaHust K BbInoHeHHO T1P:
- 1o TTP Nel Heo0Ox0[MMO BbINIOJIHEHME B porpamme PPS pacueta mpoduiis CBepxX3BYKOBOIO COIJia
HavMeHbLIEeN /IUHBI U OTpe/ie/ieHUe pacrpe/esieHurs ra3ojuHaMuueCcKuX rnapaMmeTpoB BAOb COMUIA AJIs
WJieabHOTrO HEBSI3KOT0 ra3a U C YYeTOM BBITE@CHSIOLLEro AeCTBUS MOrPaHUYHOIO CJ10S 110 UHAWBUYa/IbHbIM
BapuaHTawm;
- 1o ITP Ne2 Heo0OX0JMMO YCIIeIIHOe PellieHre 3a/lauu orpe/iesieHrsi pabourx mapaMeTpoB U OCHOBHBIX
reomeTpuueckux pasmepos 'AD HF-HXJI;
- 110 TTP Ne3 He0o0X0[MMO YCIIEIIHOE PEeIleHHe 3alaun OTIpe/ie/IeHHs] pabourX IapaMeTPOB U OCHOBHBIX
reomeTtpuueckux pasmepoB Cb HF-HXIJI;
- 1o ITP Ne4 He0b6X0JUMO YCITeIIIHOE PellieHHe 33/lauu OIleHKH 0CHOBHBIX TlapamMeTpoB pe3oHatopa HF-HXJT,
- 1o TTP Ne5 Heo6X0IMMO yCITelTHOoe pellieHue 3a/jauu onpe/eieHus pabourx mapamerpo XKIUJI o
3BPUCTUUECKON METO/UKE;
- 110 ITPNe6 HeoOX0AMMO YCTelTHOe pellleHure 3a/iauy OTpe/ie/IeHHs TeOMeTPHUeCKUX TTapaMeTPOB U
XapaKTepUCTUKU CBEPX3BYKOBOTO BbIX/IOMHOTO A dy30pa;
- 1o ITPNe7 HeoOX0IMMO YCTIEITHOe PellleHue 3a/laui OTpe/ieIeHHst TTapaMeTPOB KOXKYXOTpyOHOTO
TerI000MeHHMKA C yYKOM IVIaJKHUX TPYO.

OTueT N0 NPaKTUYECKOMY 3aJaHUI0

OTyeTsI 110 TPAKTHUECKUM paboTaM Ipe/iCTaBISIOTCS B IIeYaTHOW UK PYKOIIMCHOU (opMe.
ITomycKaeTcs BBITIO/THEHHE PACUETOB «BPYUHYIO» WJIM MCIIOTb30BAHUE CUCTEM aBTOMAaTU3AI[UM
MareMaTHueCcKux pacuetoB. Kakzioe 3ajaHye Ha TIPaKTUUECKYIO pPaboTy Coziep>KUT Habop rnmapamMeTpoB B
COOTBETCTBUM C UH/VMBH/YaJIbHbIM BapUaHTOM.
Kpurtepuu olieHUBaHUS:
ITpakTrueckasi paboTa cCuMTaeTCs BbIOJIHEHHOM YCIeIIHO (IPUHUMAEeTCs1) TIPH C/Ie/[YIOIINX YC/IOBUSX:
- [IpaBUWJ/IbHOE BBINIOJIHEHHE BCeX IYHKTOB (3aZiau), pelyCMOTPEHHbIX 3a/laHueM;
- TIpaBUJIbHOE TTOCTPOeHHe ¥ 0()OpPMIIeHNE B COOTBETCTBUH C TPeOOBaHUSIMU TOCY/JapCTBEHHBIX CTAaHJAPTOB
ECK/] rpacvkoB /7151 BceX M0/Iy4aeMbIX B XOZie BBITIOIHEHHUSI 3a/laHUsI XapaKTepUCTHK;
- yCIIeIliHas 3aIiyTa MMpaKTHUeCKoil paboThI.

KonnokBuym
3aumra [P ripesycmarpuBaeT 006CykeHHe TIOpsi/iKa pelleHus], pe/lyCMOTPeHHbIX ee TeMaTHKOU 3a/ay,

BKJ/IHOUas MPOBEPKY YCBOEHUA CTYyJE€HTOM COOTBETCTBYIOLUX CBe,ELEHI/Iﬁ U3 TeOpUu.

CTyeHTBI-MaruCTPaHThI, TIOATOTOBUBIIIME TT0 TEMATHKE KypCa CTaThIO WM Te3UCHI JOK/Ia/a C BLICTYII/IEHUEM
Ha KoH$epeHuu (uteHusix) B BI'TY wiu Apyroi opraHusaiiyii, 0CBOO0KIar0TCS OT UTOTOBOIO KOJ/VIOKBUYMa
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JK3amMeH

OO0yuaroIuiics UMeeT MPaBo Ha MoyyeHne MUHUMAILHOMN MOJIOKUTETHHOM OLIEHKU MPU YCIOBUN
YCIIEITHOTO MTPOXOXK/I€HUS TeKYIIeT0 KOHTPOJISI YCIIeBaeMOCTH B (hOPMe AMAarHOCTHUUECKOUM PaboThI B
COOTBETCTBUU C rpauKoM pazzena 4.
K 3K3aMeHy [0MyCKaroTCs CTYAEHThI, KOTOpbIE YCITEIIHO C/a/i BCe 3a/jaHusl, TIPeyCMOTPEHHbIe paboueti
Mporpammoii (BbIMIO/IHEHHE MTPAKTUYECKHX PaboT M Cjaua OTYETOB, yUaCTHE B KO/JIOKBUYME).
DK3aMeH MPOBOJMTCS B YCTHOM (opMe 1o OUseTam, BbIZIAHHBIM TpemnoziaBatenieM. CTY/IEeHT 10/DKeH
TIOATOTOBUTB, MO/b3ySICh KOHCIIEKTOM, COCTaB/IEHHbIM I10 MaTeprasiaM Kypca, OTBET Ha JiBa BOIIpoca.
OLleHKa «OTJIMYHO» CTaBUTCS, €C/IA OTBET SIB/ISIeTCA MO/IHBIM U MPaBWIbHBIM. Marepuan U3oxeH B
oripeZie/ieHHOM JIoTHUeCKol Toc/iefioBaTeIbHOCTH. [1py 0TBeTe Ha OMOTHUTe/IbHEIE BOIIPOCHI CTYAEHT MoKa3al
3HaHUe OCHOBHOTO Marepuasria.
OlLieHKa «XOpOIII0» CTaBUTLCS, €C/IU OTBET SIBJ/ISIETCS MOJIHBIM M MIPABU/IBHBIM, TIPYA 3TOM [IOMYIleHbI
HeCyIleCTBeHHbIe OIMOKY, UCTIPaB/IeHHbIE TIOC/Ie HAaBOSIMX BOMPOCOB IpernoziaBates. IIpy oTBeTe Ha
JIOTIO/THUTE/TbHBIE BOTIPOCHI CTY/IEHT IEMOHCTPUPYET TTOHUMAaHKe OCHOBHOTO COJIEpXKaHHs yueOHOro
Matepuasa. CTyAeHT CBOOOIHO OPUEHTUPYETCS B MaTepuasie, U3/IKeHHOM B KOHCITEKTe.,
O11eHKa «Y/IOBJIETBOPUTEILHO» BBICTABJISIETCS], €C/TU CTYI€HT 0OHAPY>KUBaeT 3HaHVE U TIOHUMaHUe MaTepHasia
KypCa, HO M3/IaraeT MaTepya HeTIOTHO U ZIOIyCKAeT CYIlleCTBEHHbIE OIIMOKU IPU OTBETE Ha OCHOBHbBIE
Borpockl. OTBET Ha AOTO/HUTE/IbHBIE BOTIPOCHI BbI3bIBAET Y 3K3aMeHYyeMOT'0 3aTPYAHEHUS WU COAEPIKUT
OLIHOKH, KOTOPbIE OH MOYKET MCIIPAaBUTh [10C/Ie HABOASII[UX BOIIPOCOB.
OrleHKa «Hey/I0BJIeTBOPUTEIbHO» BBICTAB/IAETCS, CJTH MIPY OTBeTe 0O0HAPY)KeHO HEITOHUMaHHe 0CHOBHOTO
cofiep)KaHusi yueOHOro MaTepHasia Wi JIOMyIeHbl CYIlleCTBeHHbIE OIIHOKU, KOTOPBIE YUaI[UICA He MOXKET
WCMPaBUThL NPU HABOJALLMX BOMNPOCAX IpernojaBaress.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaunmeHoBaHuUe pa3/iesioB U
AUJAKTHYECKHUX eXMHMI]

BCEI'O

AyauTopHbIe
3aHATHA B
KOHTAaKTHOM

dopme

BCEI'O

Jleknuu

IIpakTHueckue
3aHATHUA

CamMocTrosATe/IbHasA
padoTa cTyaeHToB

dopmupyemast
KomIeTreHus, %

IICK-1.3

HANMEHOBAHUE
OLIEHOYHOTI'O CPEJJCTBA

10

Pazpen 1. ITpuHOMNbI padoTel
HF/DF-HXJI.

19

11

WNupvBuayansHOE
MpaKkTUUeCcKoe
3a/laHue,
Otuet no
MpaKTHUYeCKOMY
3a/laHuUI0

10

Pa3pen 2. IlpoekTrpoBaHue
OCHOBHBIX y3/108 HXJIL.

37

18

12

19

40

NupuBrayansHOe
IpaKkThUyecKoe
3a/iaHue,
Otuer o
TpaKTHUye CKOMY
3a/JaHUI0

10

Paspen 3. IIpuHIune! paéoTsl U
YCTPOMCTBO XUMHUUYECKOI'0
KHCJIOPO/-110fHOT0 JIa3epa
(XKIT).

22

11

11

25

WNupvBuayansHOE
MpaKkTUUeCcKoe
3a/laHue,
Otuet o
MpaKTHU4eCKOMY
3a/laHuUI0

10

Pazpgen 4. Cucremsi
BOCCTAHOBJIeHHS iaB/IeHHS
(CBJ) HXJL.

66

14

52

25

NupuBrayansHOe
TpaKkThUyecKoe
3a/iaHue,
Otuer o
MpaKkTUye CKOMY
3a/laHUIO,
Konnoksuym

Bcero 3a 10 cemecTp

144

51

34

17

93

100

Bcero mo agucuun/InHe

144

51

34

17

93

100
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