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1. HOSCHUTEJIBHAS 3AITMCKA

1.1. Henp y9eOHOH THCHXUTIIHHDBI:
-[TO3HAKOMHTD CTYACHTOB C THIIOBBLIMHU TEXHOJIOTHUYECKAME CXEMaMi MEIUIIMHCKUX H OHO-
JIOTHMYECKHX MCCIICTOBAHUIIM;
-aTh aHAJIN3 JUATHOCTHYECKOTO M JIeueOHOro MpoIEcCoB KaK IpoueccoB HHGOPMAaTHOH-
HBIX IIpeoOpa3oBaHuil 110 OIIEHKE COCTOSHMS OPraHu3Ma, |
~paccMOTpeTh GUBMICCKHE U (GU3UKO-XUMHIYECKe 3((EKThI, UCII0Ib3yEeMBIe IIPH IIPOBE-
JICHUHU TAATHOCTUKY U TEPAIIEBTUYCCKOTO BO3IEMCTBUA C MOMOLUBIO ONTHIECKOTO H3IIyYCHHSL;
-CHCTEMAaTH3aINA METOIOB IMATHOCTUKH 1 JICUCOHO-TePAIICBTHYSCKUX BO3CHCTBIIM.

1.2. IlnaHupyemble pe3yabTAThl H3yYeHHN TUCHUTLTHHEI
B pesynbrare ocBoeHus yueOHON AUCUUIUIHHBI CTYJEHT JIOJDKEH 3HATD:
-0c0OeHHOCTH OMONIOTHYECKOro 00BeKTa KaK 00BheKTa UCCIICIOBAHMI;

-0COOCHHOCTH OpPTaHU3AIAN ¥ IPOBEJICHUS MEAUITUHCKUX U OHOIOTHYECKUX SKCIIEPUMEHTOR €
TIEJIbI0 IUAarHOCTUKHU COCTOSHUS U JIedeOHbBIX BO3ICHCTBH 110 KOPPEKIIMK COCTOSHUS OpraHm3-
Ma;

~OCHOBHBIC I'PYIHIIBI METOJA0B JUArHOCTHKH, OPUCHTHPOBAHHBIX HAa H3YICHUC PA3SJIMYHBIX IIPO
ABJICHUHN YXU3HCACATEIbHOCTH oprafHu3Ma 1 UCHOJb3YIOIMHUX TCXHUYCCKUC CPCLICTBA,

~METOJTIECKUE IIPUEMBI BBHITIOJTHEHHS PA3JIMYHBIX JIe4eOHO-THArHOCTHIECKHX IPOLEAYP, CXEMbI
HKCIIEPIMEHTOB, PACUETHBIC COOTHOIICHHS JIJIsl BRIYUCIICHUSA MEIUKO-ONOIOTMHIECKAX [T0Ka3aTe-
nel WI¥ OIIpeIeIICHUS 03 JIeUeOHbIX BO3ICHCTRHIA,

!
CTynenT, u3yuuBIINH TUCIIUILTHHY JIOJIKEH YMeTh:

-IPAMEHSATD METOBI AUATHOCTHUECKAX UCCIICIOBAHII;

-BBIOMpATh METOJ[ JUATHOCTHKH M JIeueOHOro BO3JICHCTBUS B 3aBHCHMOCTH OT MEIUIIMHCKOH 3a-

Jlayyl, BHEIIHUX YCITOBHI BBITOJIHEHNS HKCIIEPUMEHTOB, HAMYUS TEXHUUECKUX CPEACTB, YPOBHSL

IOJITOTOBKH IIEPCOHAIIA; »

-10A0UpPaTh METOBI IPU HEOOXOJUMOCTH MPOBEACHUS KOMIUIEKCHBIX M (PYHKIIMOHAIHHBIX HC-
CJICIOBAHU;

-roI0MpaTh METOJ[ K IapaMeTpbl JIeueOHO-TepaIEBTHUECKIX BO3ICHCTBIH;

Crynent, n3yunBUIMHA TUCIUILINHY, JODKEH BJIAJIEeTh:
CIIOCOGHOCTRIO PAMOHATBHOIO BEIOOPA METOJIOB U CPEIICTB OITHYECKOH AUArHOCTUKH WK (u-
3M0BO3JIeHCTBAA I OMOIOrHYeCKUX OOBEKTOB, YHHBEPCAILHEIMU TEXHHUECKAMH CPEICTBAMK
OTITHYCCKOM JIMArHOCTUKH, TEPAIIHH W MOHUTOPHHIrA, METOJAaMH 0OpaboTKH WHPOpMAIUK MpU
[IPOBECHUN THATHOCTHYECKUX TIPOIIEIyP. '

1.3 MecTo y4eOHOIl JMCIIUNINHBI B CHCTEMe NOATOTOBKH CTY/IEHTA

«OnrHyeckas U JazepHas TEXHUKA W TEXHOJIOTHSIY OTHOCHTCS K 070Ky 1 «O0s3aTenbHbIE
JUICIUTUINHEI (BapUaTHBHAS YaCTh)».

V3ydeHue AUCHUILIMHBI ONTUPAETCs Ha M3YYEHHBIC paHee OTENbHBIE pasziensl LENoro ps-
Jla TACIUILIAH:

- MareMaTuka (MudhepeHInaTbHOe U THTETPATbHOS HCUHACICHUE, Teopus auddepernu-
aIbHBIX YPABHEHUH, BEKTOpHAS ayirebpa);

- (husmka (onTHKa);

- TeOpHs (PU3NYECKUX ITONeH (3TEKTPOMArHUTHBIC OIS, METO/IBI MX aHAIIN32);

[lepeyens y4eOHBIX AMCHUIUIMH (LMKIOB TUCHMIUIMH), KOTOpBIE OyIyT omupaTbcs Ha
JaHHYIO TUCIHUILIHHY:

- OCHOBBI ITPOEKTUPOBAHNSI OMOTEXHMIECKUX ¥ METUIMHCKHX aIlllapaToB U CHCTEM;

- y4eOHO-HCCIeI0BaTeNbCKas padoTa CTyIEHTOB.
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Kpome Toro, pe3yJibTaThl U3ydyeHUs AUCUMIIINHBI HCIONL3YIOTCH B XOJA€ IIPAKTHKH K ITPU
MTOATOTOBKE BHITYCKHOMN KBaTHQHKAIMOHHOH PabOTHL

1.4 TpeboBaHuSs K 0CBOCHUIO YIeOHOH AU CIMTUINHEI

OcBoeHue maHHON Y49eOHOM IUCHIUIUIMHBI NODKHO obecrieduBath (POPMUPOBAHHE C€-
JOYIOIAX KOMIETSHIMH:

Konaet popmui-
PYEMBIX KOM-

HaumenoBauus GOpMUPYEMBIX KOMIIETEHITHH

NeTeHITNH
ITK-7 CIIOCOOHOCTBIO BJIQJIETh MpABHJIaMH K METOJaMU MOHTaXKA, HACTPOHKH H
PETYIHPOBKH Y3JIOB OMOTEXHUYECKHX CHCTEM, B TOM YHCIIE CBA3AHHBIX C
BKJIIOYEHHEM 4YeJIOBEKa-oIeparopa B KOHTYD YIIPaBJICHUS
OHOMETMIMHCKOH M SKONOTMYECKOM 3IEKTPOHHOH TEXHUKM,
K-8 CHOCOOHOCTBIO IPOBOJUTE IPOBEPKY, HajdaJKy M PEryJHpoBKY 000pynoBa-
, HUS, ¥ HACTPOUKY MpOTpPaMMHBIX CPEJICTB, UCIIONB3YEMbBIX HAJIs pa3paboTky,
IIPOU3BOJACTBA U HACTPOHKH OMOMEINIMHCKON U IKOJIOTHIECKOH TEXHUKU.
IK-19 CIIOCOOHOCTHIO OCYIIECTRIIATH cOOp M aHaIu3 UCXOAHBIX AAHHBIX JUIS pacueTa

1 MPOCKTUPOBAHN IIeTaJleﬁ, KOMITIOHCHTOB H Y3JIOB OHOTEeXHUUESCKHX CUCTEM,

6I/IOM€I[PIIII/IHCKOI71 ¥ DKOJOTHUYECKON TCXHUKH,

(
/

2 CTPYKTYPA N COAEPKAHUE NMCHUITJIMHBI
Bxnag nuCcHuIUAHE B QOPMUpPOBAaHHE PE3yiIbTaToB OOydYeHUs BBUIYCKHHKA (KOMIIETEH-
nuit) ¥ gocTkeHrne 0000IIEHHBIX Pe3yIbTaToB 00yYeHHS IIPOUCKOAUT MYTEM OCBOEHHS COAEP-
KaHus 00y9eHHS ¥ JOCTHIKCHHS YaCTHBIX Pe3ysIbTaToB 00YYEHUsA, ONUCAHHBIX B JAHHOM pa3le-

je.
2.1 Coaep:xanue yae0HOI IV CHNITHHBI
Ho Kogxbl
Mep Hanmenosanne TeM Coaepixanue Gopun-
TeM PyeMBIX
KOMIICT.
1 Beenenne. Hznyue- | Onruyueckudt auama3on JeKTpoMarHuTHbX BoyH. Cee- | ITK-19
HME ¥ YOTJIONMIeHUe | TOBBIE H JHEPreTUUYECKUE (POTOMETPUUECKUE €AWHMIIBL
cBeTa BzanmonelicTBue cBeTa ¢ MarepuaiaMu
2 Jamnoseie wucrou- | Jlamnel HakanuBaHWs, Ayroeie Jjamiel, Taiorennsle | [IK-19
| HUKH U3JLydeHMs JIAMITBI Tazopaspsiaabie mamobl. Jlamrst s GorooTBep-
! XKICHHS nojuMepoB. Du3nueckwe NPUALMNGL paboThl,
THIIBI B KOHCTPYKUHS
3 Jlazepubie merou- | @usmyeckue OCHOBBI mocTpoeHus naszepoB. OcrosHele | ITK-19
HHUKM CBETA TATBI JIA3EPOB, WX NMapaMeTphl U XapakTepHcTUKH. Cse-
TOROABL
4 | Meroapt m upubo- | JIynsl, mukpockonsl. [Ipoexropsi. Dupockonus kak me- | K-8
pbI BU3YAJbLHO- | TOJ ONTMYECKOr0 KOHTpOJs, TeneBH3HMOHHBII METOX
ONTHYECKOT0 KOH- | KOHTPOJIS
TPOJIS
5 O6nextuBnas  ¢o- | Meronst o0vextrBHOM horomerpuu. O6obmennas cxema | ITK-19
TOMETpHS 00BeKTUBHOTO (hoToMeTpa. CXeMbI TIOCTPOCHHS U BH/IBI
pubopoB 0OBeKTUBHON PoTomerpuu. POTONPUEMHHAKH
6 Meroant m npuGo- | Buast aromHoro cnexrpanbHoro axanusa. [lpusmennsie npu- | JIK-8
pPbl  SMMcCHOHHOIH | OOPB!l /Ul aTOMHOrO CIIEKTPAIBHOTO aHanusa. Pelerdarsie
ATOMHON CIeKTpo- npubOopbl CHIEKTPANLHOrO aHanyu3a. MOAYISUMOHHbBIE CHeK-
CKONMHU TpansHble npubopsl. IIpoGoot6op u mpoGonoaroroska. Mc-
TOYHHMKW BO30YXKICHHs aTOMHBIX CNEKTpoB. MeTonsl Ipose-
JCHUA aTOMHOTO CHEKTpaibHOro aHanusa. CraHmapTHbIC 00-
pasupl. ITpueMsl BusyasibHOM, doTorpaduueckoil u doTomer-




PHYECKOM CIEKTPOCKOIMUH,

7 Metoast m npuGopsl | Mcrounnku, aroMusatopsl, OcHOBHBiE npueMbl nposenenus | [TK-8
aToMHoOH abcopOum- | aHaIH3A.
OHHOH  CIIEKTPOCKO-
IHH
8 ®oToko0pAMETPU- Ousndeckne ocHOBH (poToKonopuMeTpuueckoro Metoga. Me- | IIK-7
YeCKHil MeTox aHa- | TOABl (POTOKOJIOPUMETPHUYECKOT0 METONA ONTHYECKOrO KOH-
Jin3a TPOJIsL ¥ ero NMpuOOpHas peatu3alis
9 Meroas m npubopsl | 3anayu aHaiM3a, pemaemble ¢ nomMomplo MK cniekrpockonuu. | [TK-7
undppaxpacnoii (UK) | lucnepcuonnas u HeuucnepcuonHas MK crekTpockomnus.
CHEKTPOCKONHH IMputops! UK cnekrpockonuu
10 | JIroMuHecueHTHDII Ousnueckas ocobeHHOCTh W npubopHas peamusanus Metoxa | TTK-7
METOJ aHAJIH3A JUI. KOHTPOJIA KOHICHTPAllUH KHAKUX M Ta3000pasHBIX Be-
IIECTB
11 | Meroant u nputopsl | Ousnueckne ocHoBEl MeTona. OcobenHocTH npuMeHenns me- | ITK-7
CHEKTPOCKONNHA TOJa JUId KOHTPONA copepkaHus rasos. IlpuGopHas peanusa-
KOMOHHANHOHHOTO s Meroaa
paccesitHusl
12| Penrenodumoopec- | Ousuueckue OCHOBBI, METOABI M MpUOOPEI pentrenodmmoopec- | ITK-19
NEeNTHLIA  apajms | UeHTHOro aHajm3a. JIuCIepcHoHHbIE YCTPOHCTBA pEHTIeHO)-
BeIecTn moopumeTpoB. ITpuGopsl ¢ sHepreTHUecKoi Aucnepcuei
13| Ceeroseuenne Obmue 6uodU3NUECKIE OCHOBLI CBETOJCUYCHMSI ITK-19
14 | Jleue6Hoe upume- | Gusnonoruyueckoe u JyieuebHoe elicteue ymsTpaduone- | IIK-7
neHue yiabTpadmo- | TOBoro usnydeHus. Amnmaparypa. TexHuka M MeTOIHKa
JIETOBOI0  HM3Jy4e- | IPOBEICHUS IIPOIEAYD.
Hus
15 | Jleue6moe mpume- | Dusnonornueckoe u JedebHoe neiictsue. Ammnaparypa. | [IK-19
Henue wHppaxpac- | TexHuka ¥ MeToIMKa MIPOBEJIEHUS IIPOLIELY].
HOI'0 H BHJAHMOIO
H3JIyYEeHUsT
16 | Jlazeporepanus Ouznosioruueckoe U Jeuebnoe nercreue sazeproro usz- | ITK-19
nyudeHus. Anmaparypa. TexHHKa W METOAUKa JIa3epoTe-
paruu.
17 | Texnmka 6Gezomac- | Jlonmyctumbiii ypoBeHb jio3 obnyueHus yiabrpaduonero- | ITK-7

HOCTH IIpH TIPOBe-
JEeHHH OITHKO-
Ja3epHbIX B3aMMO-
JeHCTBHH oONTHYE-
CKOr0 M3JIyMeHHH ¢
OHOJIOrHYeCKUMH
o0beKTAMH

BOTO, BHJMMOIO M WH(]paKpacHOTo u3inydeHuH. Mepbl
3alUTHI




2.2 Y4ueOHO-MeTOAMYECKASE KAPTA Y4eOHOH U CIUIIMHBI

Jexmn HpakTuueckne 3aHs- JlaGopaTopHble 3aHATHSA Ca- | @op | bax
sl = THA Moc- | Ma | JibI
2| B Tema. OcHoBHbIe BOHPOCEH! TOH- | KOH | (Max
S § ) = 3 TeJkb | Tpo- )
2 < 5_‘% ;cé ;é Hast | JA

pa- | 3Ha-
0ora | HHil
1 3 4 5 7 8| 9 10 11
Moay.an 1
Tema 1. Beemenne. Msiaydyenune u norjomenne | 2 | Tema 1. Pacuer poto- 2
cBeTa METPHUYECKIX XapaKTe-
1 PHCTUK ONTHYECKUX HC-
TOYHHUKOB
2 | Tema 2. JlamnioBble HCTOUHUKH U3TYyYEeHHUS 2 Tema 1. UscTpykTax |2 | 2
1o TexHuKe Oe3omnac-
HOCTH Iipu paboTe ¢
npubopamMy ONTHYe-
CKOM U JTa3epHON Me-
JIAIHCKON TEXHUKH
Tema 3. JIazepHbIe HCTOYHUKHU CBETa 2 | Tema 2. Pacuet npo- 2 2 KP 8
| 3 CTPaHCTBEHHBIX Xapak- 3JIP 2
TEPUCTHUK ONITUYIECKUX
HUCTOYHHKOB
4 | Tema 4. Mertogpl m npuGopbl BH3YadLHO- | 2 Tema 2. Mukpocko- | 2| 2
ONTHYIECKOT0 KOHTPOJISI IIUYECKUH aHaAIN3
5 | Tema 5. O0bexrusHas GpoTomerpust 2 | Tema 3. Pacuer napa- 2 2

METPOB ¥ XapaKTepUCTUK
($OoTONPHEMHHIKOB




6 |Tema 6. Meroapl H NpHOOPHI IMHCCHOHHOM Tema 3. M3yyenue KP 8
ATOMHOI1 CIIEKTPOCKONIHH. JMarpaMMBbl HallpaB- 3J1P 2
JIEHHOCTH ONITUYe-
CKHX UCTOYHUKOB
7 | Tema 7. Metoabi u npuGopbl aTOMHOIl a6COpOUHOH- Tema 4. Pacuer onruye-
HOH CHeKTPOCKONHH CKHX CHUCTEM ONTHKO-
AIIEKTPOHHBIX IPUOOPOB
8 | Tema 8. ®oToKoIOpHMETPHYECKHIT METO AHATH3A Tema 4. U3yuenune KP 8
BaTT-aMIIEPHBIX Xa- 3JIP 2
PaKTepUCTHK IIKY | 30
HOJTYIIPOBOJHUKOBBIX
JIa3epOB ¥ CBETOHO-
JIOB
Moayn2
Tema 9. Meroast u npubopnr uadpakpacuoit (MK) Tema 5. IIpoctpancr- 2
9 | cmekTpockonuu BEHHOE COTJIAaCOBAHUE
HCTOYHHKOB CBETA U (O-
TOIPHEMHUKOB
Tema 10. JlromuueceHTHBIH MeTO AHAIH3A Tema S. Uzyuenue
10 XapaKTEePHCTHK (Po-
TONPUEMHHKOB
Tema 11. Meroast u npuGopsl CHEKTPOCKONMHE KOM- Tema 6 CnektpansHOE
11 | OHHAITHOHHOrO paccesiHAS COIVIACOBAHME HCTOYHU-
KOB 1 (POTONPHEMHHKOB
12 | Tema 12 PenrenoiroopeceHTHbI aHAIH3 Be- Tema 6. ®ortoxomno- KP 8
ECTB - PHEMCTpHYCCKHUM  Me- 3JIP 2
TOJ] aHAJIH3a
13 | .Tema 13. CBero.ieueHue Tema 7. Pacuer o00bBek-

THUBHBIX (POTOMETPOB




14 | Tema 14. JleueOHoe npuMeHeHne yabTpaduone- | 2 Tema 7. Dupmockonu- | 2 | 3
TOBOI'0 U3.Ty9eHHs YeCKUil METOJ BH3Y-
ATHHO-ONITHYECKOI0
KOHTPOJISL
2 | 15 | Tema 15. JleueGnoe npumenenne uadgpaxpacuo- | 2 | Tema 8. Pacuer nedeno- | 2 3 KP 8
r0 ¥ BUAMMOI0 H3JIy4YeHH . MeTpudeckux mpeobpa- 3JIP 2
30BaTeneH
16 | Tema 16. JlazepoTepanus 2 Tema 8. Pedpakrto- 2| 3
METPHYECKUN aHaIu3
JKAZIKOCTEN
17 Tema 17. Texnuka 6ezomacaocru npu npo- | 2 | Tema 9 Kourpoabnas | 2 3 KP 8
BeeHHH ONTHKO-Ta3epPHbIX B3aHMOJeHCcTBHIl paGora 3JIP 2
ONTHYECKOT0 W3JIYYeHHSI ¢ OHOJOTHYECKHMH
00beKTaMu
18- 36 | IIA | 40
20 (3x3a
MEH)
Hroro 3a cemectp 34 18 16 | 76 100

IIKY — npoMexyTo4HbIH KOHTPOJIb YCIIEBAEMOCTH;
ITA — mpoMexxyToUHas aTTeCTallus;
3JIP — 3amuTa nabopaTtopHoi paboOTEL;

KP — xonTpOnbHasA paboTa;
HTorosas omeHka onpeaeaeTcs Kak CyMMa TEKYIIEro KOBTPOJIS U IIPOMEXYTOUHON aTTeCTallMd 1 COOTBETCTBYET OaiaM:

DK3aMeH

OrneHkKa

OTnuaHo

Xopomo

V IOBIETBOPUTENEHO

Hey}IOBJIeTBopHTCHBHO

Banner

87-100

65-86

51-64

0-50




3. OBPA3OBATEJIBHBIE TEXHOJIOT'MN

[Ipu m3ydeHUH TUCHUIINHEI UCTIONIB3YETCS MOLYIBHO-PEHTUHTIOBAs CUCTEMA OLICHKY 3Ha-
Huit crymeHToB. [IprMeHenue GopM U METOIOB TIPOBEICHUS 3aHATHI IIPU M3YIECHUH Pa3IHYHBIX
TEM Kypca IpeJCTaBiIeHO B TabIuIe.

Ne
n/m

®opma npoBeseHus!
3aHaATasS®

Bujx ayauTopHbIX 3aHATHIA *

Beero vacop

Jleknun IIpakTU4yeckue

3AHATHHA

JlaGopaTopHble
3aHATUSA

TpaaunuoHHbIe

Temrer 1-17

MyneTuMenna

[Tpo6nemusie / mpobaem-
HO-OpHEHTHPOBAHHEIE

Juckyccnu, Gecenpl

JlesoBBIe HIPEI

BuptyalibHbie

C ucnosp3osadreM OBM

JIab. 1-8 16

Pacuernrie

3an. 1-9

18

O I~J{O\ ||

UTOI'O

34 18 16

638

4. OIEHOYHBLIE CPEACTBA

OneHouHBIE CpeICTBAa KOHTPOJS 3HAHMM

CTYACHTOB BXOIIAT B COCTaB yqeﬁHo--

METOAUYCCKOrC KOMIUICKCA AUCHUIIIMHLI ¥ XPaHATCA Ha Ka(be,upe. OI.[CHO‘%[HI)IC CpeaCTBa IIO
JUCIHUITINHC «OnTryeckas u JJa3€pHasd TCXHHUKA U TCXHOJIOTHY B MCAVITUHE» BKIIIOYAIOT.

Ne Bun oneHoUHBIX cpeacTB* Hamaune KonngecTBO
n/m (+/-) KOMILJIEKTOB
1 | Bompocs! k sx3amMeny + 1
2 | Ox3amMeHaAIMOHHBIE OIIETHI + 2
3 | KonTposbHBIE 3a0aHus IS IIPOBEICHIS PEUTHHI - + 30
KOHTPOJIs1, IPOMEXKYTOYHON U UTOTOBOM aTTecTalluy
4 | KoHTpoJIbHBIE BOIIPOCHL IS 3aIIATH JIAOOPaTOPHBIX pa- + 8
oot
5 | Bompocsl kK KOHTPOJIBHEIM paboTam + 2
5 METOJMKA Y1 KPUTEPUY OIIEHKYA KOMIIETEHIIUI CTYJIEHTOB
5.1 YpoBHHU chOpMHPOBAHHOCTH KOMIIETEH I
Ne YpoBHH c(POPMUPOBAHHOCTH KOM- CogepkaTesibHOE ONMCAHUE Pe3yabTaTsl 06y4eH st
n/n neTeHINN YPOBHA

Komnemenyusn TTK-7 ¢criocoOHOCTE BHaJieTh UPaBIWIIAMA M METONAMHM MOHTAXA, HAcTpoliku M perynupoBKU
y3710B OMOTEXHUYECKUX CHCTEM, B TOM YHCJIE CBS3aHHBIX C BKIIOYCHHEM 4YeJlOBeKa-ollepatopa B KOHTYD
YNpaBJICHUsI OHOMETUIIMHCKON U DKOJIOTHIECKON 2JICKTPOHHOM TEXHUKH;

1

IToporosslil ypoBeHB

IloHrMaeT cyTh NPaBUIl U METOAOB
MOHTa)Xa, HACTPOWKH M PperyiH-
POBKM  y37I0B OHOTEXHHUYECKHX
CUCTEM

Odopmnedne oTdeTa 1O
0030py H3IBECTHBIX METO/OB
U HOPMATHBHBIX JOKYMEH-
TOB TI0 MOHT@XXy U HAacTpOH-
K€ JIa3epHON W ONTHYeCKOMH
TEXHUKH

[IpoaBUHYTBIH YpOBEHB

YMeeT NPOBOAWUTh MOHTaX, Ha-
CTPOilKY M pPEryjiupOBKY Y3JIOB

HaBbiky BBITONHEHHS MOH-
Taxa, HaCTPOMKU u perynu-
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OHOTEXHUUECKAX CHUCTEM

POBKM Y3IIOB YJIBTPa3ByKO-
BBIX OHOTEXHUYECKUX CHC-
TEM

3 Bricoxuit ypoBeHB

VMeeT TPOBOANTE U TIPOBEPATH
MOHT@)X, HacTpOWKy U peryim-
POBKY  y3i0B OHMOTEeXHMYECKUX
CHCTEM, B TOM WUHCJIC CBA3AHHBIX
¢ BKIIOYCHHEM TeI0BeKa-
OmepaTopa B KOHTYp YIIPaBJICHUs
OUOMEIMIMHCKOM M 9KOJIOrHYe-
CKOM 3MEKTPOHHOM TeXHUKH.

CnocoOHOCTh OIICHKH Kaue-
CTBa MOHTaXa, HACTPOUKH U
PEryJIUpOBKH Y3JIOB ONTHYE-
CKMX OMOTEXHMYECKHX CHC-
TEM.

Komnemenyus ITK-8 c1iocoGHOCTE NPOBOIUTH

YeCKOil TEeXHUKH.

NpOBepPKY, HANANKY M PETYIHPOBKY 000OpYAOBaHMA, U HACTPOUKY
NPOrpaMMHBIX CPEICTB, HCIIONB3YeMbIX JUTs pa3paboTKy, IPOH3BOACTBA ¥ HACTPOHKH GUOMEIMIIMHCKOM N SKONIOTH-

VMeer IpOBOIUTL HNPOBEPKY, Ha-
TAAKY ¥ PeryJIMpPOBKY ONTHYECKOTO
obopynoBaHs

HaBbiku mpoBepku paboTo-
CHOCOOHOCTH ¥ HANAIKH
Ja3epHBIX H  ONTHYECKHX
mpubopoB U 060pyAOBaAHUA

YMeeT NpoBOAWTH NpPOBEPKY, Ha-
JaiKy M PEeryJaupoBKY ONTHKO-
IEKTPOHHOTO 000PyNOBaHUS
VMeeT NpoBOAUTE HACTPOHKY Mpo-
IPaMMHBIX CPELCTB

HaBbIKM pPeryaupoBKH OII-
THYeCKUX NpulopoB M Ha-
cTpolikH MX Ha TpeOyemble
pexUMBI paboTh

1 IToporoselii ypoBeHb
2 IIpoABHHYTHIN YpOBEHB
3 Beicoxuii yposeHE

MoxxeT oleHHBaTh KadecTBO MPO-
BEPKY, HANaAKH H PETYJIUPOBKU
YIABTPa3BYKOBOM GHOTEXHUKM

Croco0HOCTE OIICHKH Kave-
CTBA HACTPOUKU npnGOPOR 1
TPAKTOBKH

H300paKeHni

TIOJTYUYCHHBIX

Komnemenyua INK-19 ciocoOHOCTE OCYNIECTBNATE COOP M aHAJIN3 UCXOAHBIX JAHHBIX

ULl pacdeTa U IPOCKTUPOBaA-

HYS JeTanel, KOMIOHEHTOB U Y3J0B OUOTEXHIYECKHX CHUCTCM, GUOMEIUITTHCKOM M KOJNIOTHYECKOI TCXHUKH]

TonnmaeT MeTO/BI cOOpa M aHAIH-
3a JaHHBIX [ PacyeTa JJIEeMEHTOB
OTTHKO3JIEKTPOHHOM MeNUIMHCKOMH
TEXHUKH

Odopmnenne oTdera 10
naGopatopHoii pabote
BrinonHeHue 0030pHOM
KypcOBOii paGoThl

YMeeT npuMEHATh MeTOABI cOopa H
asaIu3a JaHHBIX 1M pacdyera U
NPOEKTHPOBAHHA JIEMEHTOB OIITH-
KO3JICKTPOHHO} GHOTEXHHUKH

OdopmiicHre oTdera IO
naboparopHoit pabGore ¢
ucnonb3oBanueM I10.0Tok

1 INoporosulit ypoBeHb
2 IIpoxBUHYTHII YpOBEHB
3 Bricoknii yposeEs

VMeer oTOMpaTh M aHATM3HPOBATH
coOpaHHBIe JAaHHBIE IS IajbHEM-
[IeTO MX WCIOJB30BAHWI B pacue-
Tax ¥ MPOCKTUPOBAHUIL.

IIpoektupoBanue  OTAECIL-
HBIX Y3JI0B  ONTHKOJIEK-
TPOHHOM amnmnaparypbl ¢ HC-
none3osannem CATIP

5.2 Meropnka oneHKH 3HAHMI, yMEHHI1 1 HABBIKOB CTY/JACHTOB

Pesynetatel o0yyeHus

| OLeHoYHbIE CPENCTRA

Komnemenyusa IIK-7 criocoGHOCTs BIafieTh NPaBUAaMy H METOJaMH MOHTaXa, HACTPOMKH U Pery;JIHpOBKH
Y31I0B OMOTEXHHYECKUX CHCTEM, B TOM YHCIe CBA3AHHBIX C BKJIIOUEHHEM YEJIOBEKA-OIepaTopa B KOHTYP

yApaBiaeHns: GHOMeTUIMHCKOH M SKOIOTHYECKOH DJIEKTPOHHON TEXHUKY,

HaBbiku NpOBECACHUSA MOHTaXa, HaCTpOﬁKPI u perynu-

POBKH Y3JIOB JIa3€PHBIX W ONTUKO-3IEKTPOHHBIX Ouo- | K 9K3aMeHy.

TCXHHICCKHUX CHCTECM.

Cnoco6HOCTE OLEHKH Ka4yecTBA MOHTaXa, HacTPOUKH
H PeryJMpoBKH Y3JIOB YNBTPa3BYKOBBIX GHOTeXHHYE-

CKUX CHCTEM.

KoHTponbHbIe paboTHL.

Bornpocs! k KOHTPOJIEHBIM U Tab0paTOpHEIM paboTaM U

3amuTa J1adopaTopHBIX paboT.

Komnemenyusa ITK-8 crioco6HOCTL MPOBOAKTH NPOBEPKY, HATAAKY H PeTyIHPOBKY 0GOpYIOBaHMUA, M HACTPOMKY
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IPOrPaMMHBIX CPEACTB, HCIONB3YEMBIX Ul Pa3pabOTKY, IPOU3BOACTBA M HACTPOHKH OMOMEIMIIHCKON 1 3KO-
TIOTHYECKON TCXHUKH.

HaBbiki TpoBepkH paboTocnocoGHOCTH W Hanaikk | BONIPOCH! K KOHTPOJIBHBIM H JabopaTopHeIM paboTam U
ONTUKO-3JICKTPOHHBIX NpUOOPOB K 060PYAOBAHMA. K 5K3aMEHY.
HaBLIKH PETyIMpOBKH YILTPA3BYKOBEIX MpHOOpoB 1 | IOHTPONBHbIE paGOTLL.

N 3amura nabopaTopHBIX pador.
HacTPoMKH KX Ha TPeGyeMBbIe PEXIMEI PaboTHL.
CriocoGHOCTD OLICHKHM KadecTBa HacTpoilku mpubopos
Y TPAKTOBKH MONYYEHHBIX U300paskeHuit.

Komnemenyus ITK-19 criocoSHOCT OCYIIECTBIIATE COOP W aHAJM3 UCXOAHBIX AAHHBIX IJIA pacdeTa ¥ IPOeKTUpO-
BaHUs JeTaiel, KOMIOHEHTOB U y3JI0B GHOTEXHUYECKNX CUCTEM, OMOMEIUIIMHCKON U SKOJIOTHIECKOH] TEXHUKH,

OdopmiieHre oTueTa 0 1abopaTopHOH padoTe Bomnpockl K KOHTPOIBHEIM 1 J1abopaTopHbIM padoTaM U
BrimosHeHME 0030pHOI KypcoBoit paboThI. K 3K3aMeny.

OdopMIenHe oTIeTa 10 1aGOPATOPHOM paGoTe ¢ me- | SALUMTA TaGOPATOPHBIX paGoT MO TeCTaM.
Honssosaren IO KoHTponsHble paGoThl

BrlnonHeHHe OTAENBHBIX Pa3lelioB KypcoBoil paGoThl
¢ JJIeMeHTaMu pa3paboToK.

[IpoexTupoBaHye OTHENLHBIX Y3JOB YIBTPa3BYKOBOM
annaparypsl ¢ ucnoinbzopanueM CATIP.

5.3 Kputepuu 01leHKHA KOHTPOJIBbHBIX padoT

KonTposbHbie paboThI BEUIOIHSIOTCS B BUAE TECTOB IO TPEM AUJAKTHYECKUM €IUHH-
maMm It Kakgoro mouyis. Kaxkpast paborta mo oJHON IuakThdecKoil enuHuIEe BKiIodaeT 20
BOIIPOCA IO TEOPUH, IPEACTABILIFONIIX COO0M CIIydaitHyIO BEIOOPKY.

Kak1p1ii paBHIIBHEIA OTBET Ha Bolpoc oneHuBaercs B 0,5 6ayios. 3axada OLeHUBAET-
Csl OT HyJIs JIo 2 0aioB B 3aBUCUMOCTH OT KadyecTBa e BBINOoNHeHu. MTorosas oleHka moiay4da-
€TCS IPOCTHIM CYMMHPOBAHHEM C OKPYTJIGHHEM JI0 [EJIOT0 YUCiIa 6aJUIOB B IIONB3Y CTYAEHTA.

5.4 Kputepuu o1ieHKH J1a60paTOpPHBIX padoT

Kaxxnast BEITONMHEHHAs W 3allUIIeHHas TabopaTopHas paboTa OIEHUBAIOTCA B AUana3o-
He ot 2 1o 3 Gayuros. [Ipu aToMm 1 Gayut Haumcnsiercs 3a BeionHeHe padotTel u 1 nnum 2 Ganna 3a
ohopMIICHHE OTYeTa U 3AIUTY PabOTHl B 3aBUCUMOCTH OT KAa4eCTBa O(OPMIICHUS H YPOBHS 3Ha-
HUH CTY/EHTA 110 TeMaTHKe paboTel. ECIM MO OKOHYAHMIO MOIynst yadoparopHas paboTa BBI-
TIOJIHEHA, HO HE 3aIlliIIeHa, To Oalyibl IO Hel He HaYMCIIAIOTCSA U OHA IOIafaeT B pasps 38001~
KEHHOCTH.

5.5 Kpurepuu OLleHKH 3K3aMeHa

DK3aMeH POBOAUTCS B JBa dTama. [lepBhlil 3Tan BKIIOYaeT B ceOsS OTBET HA TECT, CO-
nepxamuit 18 BOMPOCOB IO TEOPHH, IIPEICTABIIOMMX co00i cydaiiHyto BeiGopKy u3 200 Bo-
[IPOCOB, U OJIHY 3371ady.

Kaxx1p1it IpaBUIBHBINA OTBET Ha BONIPOC OIfeHHBaeTes B 1 Oan. 3azada oneHuBaeTcs OT
HyJIs 10 2 6aJJI0B B 3aBHCHMOCTH OT KaueCTBa €€ BBIIOJIHEHUS.

Bropoii sTan 3akimovaercs B KpaTkoi 6ecelie cO CTYAECHTOM IIO OCHOBOIIOJAraroluM
BOIIPOCaM Kypca, 0ObeMHEHHBIX B 4 O65i0Ka. DTOT 3Tan oneHuBaeTcs oT 0 10 5 0ayIoB 110 Kax-
JoMy OJIOKY CIEIYIOIIKM TpeOOBaHUAM.

. 5 GaJIOB — CTYAEHT TTyOOKO ITOHUMAET IPONJCHHBIA MaTepHa, OTBEUAET YETKO
U BCECTOPOHHE, YMEET OICHMBATH (JaKTHI, HUCIIOJIB3YET HAYUHYIO TEPMUHOIOIHMIO, CaMOCTOs-
TEJIBHO PACCyXAaeT, OTIINYACTCS CIIOCOOHOCTHIO 00OCHOBATH BHIBOIBI M PA3bACHATL MX B JIOTH-
YeCKOU IMOCIIENOBATEIILHOCTH, 1aeT PA3BEPHYTHI OTBET HA ITOCTABJICHHBIA BOIPOC M YETKO OT-
BEYaeT Ha JOIMOJHUTEIbHBIE BOIIPOCHI.

. 4 6anna — cTyJeHT IyO0KO ITOHAMAET IPOMICHHBIN MaTepUal, OTBEYAET YE€TKO U
BCECTOPOHHE, YMEET OICHHBATh (haKTHI, CAaMOCTOSATENFHO PacCyXXIaeT, OTIAYaeTCa CIOoCOOHO-
CThIO 000CHOBATH BBHIBOJBI U PA3BACHATH UX B JIOTHYECKON IIOCIENOBATEILHOCTH, HO JOIIYCKAeT
OTAENHHBIC HETOUHOCTH, B TOM YKCJIE ¥ HA JOIIOJIHUTEIBHBIE BOIIPOCHL.
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. 3 Gamia — CTYACHT MOHUMACT NPOUJCHHBIA MaTepral, HO HE MOXET TEOpETHYe-
CKH 000CHOBATH HEKOTOPBIE BBIBOJEI, JOMyCKaeT OMUOKY 001Iero xapakrepa.
. 2 Gayuia — CTYACHT OTBEYAET B OCHOBHOM IIPaBHJIBHO Ha IIOCTABJIECHHBIN BOIPOC,

HO YYBCTBYETCs MEXaHHYCCKOC 3ayUHBaHUE MaTCpHala, OTCYTCTBYCT JIOTUYECKaA ITOCICAOBa-
TCJIBLHOCTDL IIPHU H3JIOKCHHHU OTBETA, HE MOXET OTBCTUTE Ha JOIIOJHHUTCIIBHEIE BOIIPOCHIL.

. 1 Gayu1 — B OTBETE CTYAECHTa UMEIOTCS CYIIECTBEHHBIE HEJOCTATKH, MaTepHa OX-
Ba4CH «IIOJIOBUHYATO», B PACCYKACHUSIX JIOITYCKAIOTCS OIMOKH
. 0 GammoB — CTYIEHT MMeEeT obilee MpEeACTaBlIEHHE O BOIPOCE, OTBET CTYIEHTA

IpaBUJICH JIMING YaCTHYHO, ITPU PA3bICHCHUN MaTepralla JOIIyCKaIOTCs Cepbe3Hble OIUOKH, OT-
CYTCTBYET TEXHMYECKAs TEPMHUHOJIOTHS, HE MOXKET UCIIPABUTE OILIMOKH C ITOMOIIBIO HAaBOASAIINX
BOIIPOCOB;

HToroBast OICHKA I10JIydaeTcs IPOCTHIM CYMMHpOBaHHEM OalIoB 3a OTBETHI Ha TECT U
OTBETHI 3a Oecely Mo BceM paszenam Kypea.

6 METOANYECKHUE PEKOMEHJAINU 110 CPTAHU3AIIMN 1 BbIITOJIHE-
HHUIO CAMOCTOSATEJBHONM PABOTHI CTYJAEHTOB II0 YYEGHOH JUCILNII-
JINHE

CamoctosTensaas pabota crygentos (CPC) HampariieHa Ha 3akpelvieHUe W yriiyOJeHue
OCBOEHMsI y4eOHOTO MaTepraia, pa3BuTHe mpaktuueckux ymeHudd. CPC Bkiodaer cienyronme
BUJIB CAMOCTOSTRIIBHOM pabOThI CTYIACHTOB!

® CaMOCTOATEILHOE U3yUeHUe MaTepuaa 10 y4eOHHKaM U APYTruM HCTOYHHKaM;
TECTUPOBAHWE II0 IIPCIAMETY U BHIOJHEHAE KOHTPOJIBHBIX PaboT;
0030p MUTEepaTypPHl;
3aKperUIeHNe U3yUYEeHHOTO MaTepraia Ha TPYIIIOBEIX 3aHATHAX;
paboTa co CIpaBOYHOHR IUTEpATYpOH;

MOJITOTOBKA K ayJTATOPHBIM 3aHITHSM;
IIOJITOTOBKA K CAAYe 3K3aMEHa.

IoxroroBka K TECTUPOBAHUIO ¥ HAIIMCAHIIO KOHTPOIBHOM pabOTEI 110 COOTBETCTBYIOMIEMY
MOZYJIIO JUCHUIIIUHEL TOApa3yMeBaeT U3yueHHe JICKIIMOHHOTO MaTepuala 1 BEIIOJIHEHUE IIPaK-
THYECKUX paboT, OTHOCAIIMXCS K COOTBETCTBYIONIEMY MOJIYJIIO.

KonTpoisb pe3ynbpTaroB BHEAYAUTOPHOU CaMOCTOATENHHOM pabOThl CTYJEHTOB OCYIECTB-
JSIeTCA B Mpefenax BpEMEHHU, OTBEIEHHOrO Ha 00s3aTeNnbHbe yUeOHbIE 3aHTUS 110 AUCIUIUINHE
U BHEAYIHTOPHYIO CaMOCTOSTEIbHYIO paOOTy CTYAEHTOB IO JUCLHMIUIMHE, NPOXOAUT B
ITUCbMEHHOU hopMe.

KpurepusMy ouLeHKH pe3yabTaroB BHEAYJUTOPHOH CaMOCTOSTENBHOH pabOTHI CTY-
JIEHTA SIBIIAIOTCS:

® YPOBECHEL OCBOEHUS cTyseHToM YU€OHOTO MaTepHuaa;

® YMEHUE CTY/ICHTa HMCIIOJIb30BATH TEOPETHUYSCKUE 3HAHUS TIPH BHIIOJHEHUU MpaKTHYe-

CKHUX, TROPUYECKUX 3aJIaHMIA,

¢ 000CHOBAHHOCTH U YETKOCTH M3JIOKEHHS OTBETA.,

IlepeueHp KOHTPOJIBHBIX BOIIPOCOB W 3aIaHUM IS CaMOCTOSATEIBFHON paboThl CTYIEHTOB
XpaHuTCs Ha Kadempe.

7 VYEBHO-METOJAWYECKOE M WH®OPMAIIMOHHOE OBECIEYEHUE
JTACIHUILIVHBI

1.1. OcHoBHas JUTepaTYypa

Ne ABTOD, Ha3BaHKE, MECTO U3LAHMA, H3ATEIBCTBO, IO KomuuecTBo
n/n U3aHus y4eOHO! NuTepaTypsl I'pud JK3EMIIIIPOB

1 1. Kopenescknii H. A, Pex. YMO By30B P® 5
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BruoTexHUYeCKHE CHCTEMBI MEIMIIMHCKOIO Ha3HAYEHUS :
yuebuuk / H. A. Kopenesckuii, E. I1. IloneunTenes. -
Crapwriit Ockon : THT, 2013. - 688c.

o oOpa3oBaHUIO B
00J1. paIOTEXHUKH,
JNEeKTPOHUKH, OHO-
MeJ. TeXHUKH U aB-
TOMAaTH3alldY B Ka-
JecTBE YUeOHHKA
JULSL CTYZ. BY30B

2 | Kopenenckuii H. A. Pex. YMO By308 PO 5
DKCIUTyaTanus 1 peMOHT OHOTEXHUUECKUX CUCTEM Me- | [T0 00pa30BaHUIO B
JTUIMHCKOTO HazHaueHus ; yuel. mocobue / H. A. Kope- | 061, paquoTeXHIKH,
HeBckuid, E. L. Tloneuntenes. - Crapeiit Ockout : THT, | snextponvku, 6uo-
2013. -432c. MeJl. TeXHUKH U aB-
TOMATH3alllH B Ka-
. qecTBe yued. 1moco-
Ous IS CTYJI. BY30B
7.2. lonoJiBATEILHAS JIATEPATYPA
No ABTOp, Ha3BaHUE, MECTO MU3JJAHUS, H3ATEIBECTBO, I0JT Komuectso
1/ u3JlaHus yueOHOM TuTepaTypEl I'pud SK3EMILIIPOE
1 | Coxoaosa, H.T. Hom. MO PO 5
@Ousnorepanus : yuebnuk / H. I'. Cokosnosa, T. B. Co-
KOJIOBa. - 9-¢ m31., cTep. - Pocros v/] : @enuxc, 2013. -
350c¢. : un. - (Menununa
2 | CmupHoOB, 0. A, Hon. MO P® 1

OCHOBBI MEKPODJICKTPOHUKH B MHKPOIIPOLIECCOPHOH
TeXHHKH : yueb. mocobue / FO. A. Cmupros, C. B. Co-
xoyoB, E. B. Tutos. - 2-e uzn., uctp. - CII6. ; M. ;
Kpacuonap : Jlans, 2013. - 496¢. : mi. - (Y4yeOHUKH 11T

By30B. CnenyasnpHas IuTepaTypa). -

7.3 Ilepedyens HATISIAHBIX U APYFrUX [HOCO0Wi, MeTOAHYECKHUX YKA3aHUI 10 mpoBexe-
HUI0 KOHKPETHBIX BUAOB Y4eOHBIX 3aHATHH a TAK)KE METOANYCCKHE MATEPHAIBI K MCIIO/Ib-
3yeMbIM B 00pa30BaTeIbHOM IIpollecce TEXHUYECKUM CpecTBaM

7.3.1 MeToanyecKkue peKoMeH Ay

1. Bopucos B.1. Metoauueckue ykazanus 1y 1aboparopusix padot/ B.W.Boprcor (Manim-

HonucHel BapuadT) (Ilo 3 ak3. Ha kaxayro padoty), 2015 .

8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOW IHC-
IHUITJIMHBI

MarepranbHO-TEXHHYECKOe ObeclieueHre JUCIUILIMHBI CONEPIKUTCS B Iacmopre nabopa-
ToprH «ONTHYECKHH, TEIIJIOBOX U PaJOBOITHOBOMN KOHTpOJIB)) (aym. 514, xopm.2),
per. Homep 11YJI-4.508-514/2-15.
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JIOIIOJIHEHVS Y1 USMEHEHM S K PABOYE ITPOI'PAMME JIUCITUTIIIMHBI

110 yqe6H01>'1 mucruruinHe «OnTHuecKas U JazCpHad TCXHHUKA U TEXHOJIOTHHA B MCOUITHE

HanpapJieHHIO noaroToBky 12.03.04 «broTexHUYECKHE CUCTEMBI M TEXHOJIOTHIDY
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NeNe
- JlomoTHEHHS ¥ H3MECHEHAS OcuHoBague
Tlynkr 7.1 «OcHOBHAA MUTEpaTypa» CUATATh B HOBOH PeHAKIIHH:
e | reserso, ron Homass yacOH Tpmd Komraeotso
i 9K3EMIUIIPOB
JIATEPATYPHI
IToneunTenes E. II. Pex. YMO Byzos P® o
TexHI9ecKue METOABI 06pasoBanmio B 001
IMarHOCTUKY OMOMaTEepHANIOB : PafHOTOXH.,
1 |yue6. mocobue / E. IT. SJISKTPOHHNH, GHOMEA. 5
IToneuntenes. — Crapsrit aBTz;);}EI;:HI;H B Hosoe
1 Ockoxn : THT, 2017. — 316c. KadecTBe yaet. mocobust MOCTYIUICHHUC
JUIS CTYJL. BY3OB JUTEPATYPHI B
Kopenesckuii H. A. GnbmioTexy
[IpoekTuposanue
OHOTEXHHYIECKHX CHCTEM
MEIHUIIHHCKOTO Ha3HAYCHHU . Pex. DYMO BO B
2 |CpenctBa BO3JeMCTBUS HA KayecTBe yueOHHKA IS 5
O01o000BeKT : yaeObuuk / H. A. CTYZ. BY30B
Kopenesckuii, 3. M. :
KOnpames. — Craperit Ockon :
THT, 2017. - 320c.
B noysxkr 7.3.1 «MeTomuueckue pEKOMEHIAMH»  BHECTH
JIOIIOTHEHHE:
2. bopucor B. U. Ontudeckas U nasepHas TEXHHKa U TEXHOJOTHH B Hsnanwe
2 | memuimHe. MeTonuUuecKkue peKOMEHJanmuu K JabopaTopHBIM | METOAHYECKUX
pabotam nnsg cryneHToB HampasieHHs 12.03.04 «bumotexHmueckue | peKOMEHIAITHH
CHUCTEMBl M TEXHOJIOTHH» HHEBHOH (hopMbI oOyueHHsI. — Moruies :
ben.-Poc. yu-1. —2016. — 34 c.
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