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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn K.M.
Bnageney JNanunuknia K.M. o
Pa3zpaboTunk T — R34186C97-LapitskyKM-fi58562b Jlannnkuit
COI'TACOBAHO
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%]KOBOI[HTGHB o ; Ceeaenun o Bnagensue L3N M3K H M
00pa3oBaTCIbHOU i Bragenen CKOpHAKOBa H.M. o
pOorpaMMel * Mol ¢ Waermnbriatop  RO84920bc-SkorniakovaNM-67174b CKopHsKOBa
o1 MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
3aBeHyIOHIHH o Ceeaenun o Bnagensue L3N M3K H M
BBIIIyCKaloIcn Bragene, CKOpHAKOBa H.M. o
Kadeapoi Waermnbriatop  RO84920bc-SkorniakovaNM-67174b CKopHsKOBa




OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. IIK-1 CriocoGen mpoBOANTH, COMPOBOXKIATH PAOOTHI, OPraHU30BEIBaTh 00yUEHUE MTEPCOHAIIA T10
IPOCKTHPOBAHUIO U KOHCTPYHPOBAHUIO JIA3EPHBIX U ONTHYECKUX U3MEPUTENILHBIX PHOOPOB U
KOMILIEKCOB
NJI-2 Ymeer pemate n300peTaTenbCKue 3a/1a4u U pa3padaThiBaTh MHHOBAIIMOHHbIE TPUOOPHI
KBAaHTOBO-ONTHYECKHUX CHCTEM U KOMIUICKCOB

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanuzanun: [Tncemennas padora
1. Ontuyeckue cBoicTBa cpesibl. MeTo bl OnpeieseHNs OKa3aTeNsl IPEJOMIICHUS CPebl
(KontponpHas pabota)

Dopma peanuzanuu: CmemmanHas Gopma
1. PacipocTpaneHue u3iaydeHusl B IJIOCKOCIOUCTON HeoqHOpoaHOM cpene (PacueTHoe
3aJIaHHE)
2. PactipocTpanenue n3ny4eHus B ChepruiecKu-cIONCTOi HeotHOpoaHOH cpene (PacueTnoe
3aJIaHHE)

®dopma peanusaiuu: Y cTHas popma
1. IlpuHimne! mocTpoeHus peppakromerpuueckux cucreM (JlabopatopHas pabora)

BPC nucuuminHbl

2 cemecTp
Beca KOHTpOIbHBIX MeponpusaTHil, %
WNnunexe KM- | KM- | KM- | KM-
Paznen qucuumimHebl KM: 1 2 3 4
Cpok KM: 4 8 12 16

PC(I)pElKI_II/IOHHBIC HU3MCPCHUA B COBpCMeHHOﬁ TCXHHUKC

PC(I)pElKI_II/IOHHBIC HU3MCPCHUA B COBpeMeHHOﬁ TCXHHUKC +

Onruyeckne XapakTepUCTUKU OAHOPOIHBIX U HEOJHOPOIHBIX
cpen

Onruyeckre XapakTepUCTUKU OAHOPOIHBIX U HEOJHOPOIHBIX
cpen

CTpyKTypHpOBaHHOE Ja3epHOE U3ITYYEHUE

CTpyKTypHpOBaHHOE Ja3epHOE U3ITYYEHUE +




[TpubmmxeHne reoMeTpUIECKOW ONTUKH JIJIST OTIMCAHMS
pedpakIuy B CIOUCTHIX Cpeax

HpI/I6J'II/I}K€HI/IC FCOMCTpH‘lCCKOﬁ OIITUKHU OJI OIITMCAaHHA

+ +
pedpakIuy B CIOUCTHIX Cpeaax
[TpuHIUIIBI TOCTPOCHUS JIA3€PHBIX PeMPAKIIMOHHBIX CUCTEM
[TpuHIUIIBI TOCTPOCHUS JIA3€PHBIX PeHPAKIIMOHHBIX CUCTEM +
Bec KM: | 20 20 20 40

$O061as yacte/J1j1s MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
[K-1 N-2nk1 Ymeer pemiath | 3HATh: Pacnpoctpanenue u3nydeHus B INIOCKOCIOUCTOW HEOJHOPOIHOM Cpelie
n300peTaTeNbCcKue 3aauu U | (pU3nUecKue MpolecChl, (PacuetHoe 3ananue)
pa3pabaTbIBaTh MPUBOMSIINE K ONTHYECKON | PacmipocTpanenne n3imydeHus B chepruuecKu-cIoucTol HEOHOPOIHOM
WHHOBAIIMOHHBIE MPUOOPHI | HEOAHOPOIHOCTHU CPEIbl cpene (Pacuetnoe 3ananmue)
KBaHTOBO-ONTHYECKUX YMmerb: OnTHueckue cBOMCTBa cpeibl. MeTobl ONpeieeH s ToKa3aTens
CUCTEM U KOMIUJIEKCOB pa3paboTaTh METOUKY npenomiieHus cpensl (Kontponbhuas pabota)
pacuera u 00pabOTKH [Mpuntuns! nocTpoenus pedppakromerpudeckux cuctem (JlaboparopHast
pedpakrorpamMm s pabora)

BU3YyaJIM3aluy chepruuecKu-
CJIOUCTOM HEOJHOPOIHOM
Cpenbl

pa3paboTaTh METOIUKY
pacdeTa 1 00pabOTKH
pedpakTorpamMm st
BHU3yaJIU3aIluu
IIOCKOCTIOUCTOM
HEOJTHOPOJHOM Cpeibl
MIPOBOJIUTH
AKCTICPUMEHTAIIbHBIC
HUCCISIOBAHUS 10
OTIpEJICTICHUIO TapaMeTPOB
ONTUYECKHU TIPO3PAYHOI
HEOJTHOPOJHOM Cpelibl Ha
OCHOBE M3BECTHBIX
TIPUHITUATIOB TTOCTPOCHUS




pedpaKTOMETPUICCKHIX
CHCTEM C HUCIOJIb30BaHUEM
HCKOT'CPCHTHBIX U
KOTEPEHTHBIX HCTOYHUKOB




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. PacnpocTpaHeHne u3/1y4eHus: B IVIOCKOCIONCTOH HEOJHOPOIHOM cpee

®opmbl peamuzanun: CMmemanHas Gopma

Tun KOHTPOJIBLHOr0 MeponpusTusi: PacueTHoe 3aganue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBegeHnsi KOHTPOJHLHOT0 MepONPUATHA: BrInojiHeHHE 3aaHUsI HA KOMITBIOTEPE
C MOCJEeIYIOIINM YCTHBIM OTBETOM

KpaTtkoe conepkanue 3a1aHusi:
[TocTpouTh npodunm mydka Ha sKkpaHe (pepaKkImoHHbIC KAPTUHBI) JIJI BRIOPAHHBIX
apaMeTpoB TEMIIEPATYPHON HEOJHOPOIHOCTH U TEOMETPHUICCKUX ITAPaMETPOB YCTAHOBKH.
3anaHus - B COOTBETCTBUU C BAPUAHTOM.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMerb: pa3paboTaTh METOAMKY 1.PaccuuTarh TpaeKTOPUH Fr€OMETPOONITHYESCKHX JIyueH B

pacuera u 00paboTKu TUIOCKOCTIOMCTOM 3KCIIOHCHIIMAIBHOM CJIOC MIPH N =

pedpakTorpaMm TUTS 1.33, An=0.01, a =1 mm.

BU3YAJIM3allMl  IUIOCKOCTIOUCTOM 2.PaccuuTaTh TPaCKTOPUHU TEOMETPOOIITUICCKUX JTyICH B

HEOJJHOPOHOM Cpe/IbI TUTOCKOCIIOUCTOM CJIO€ TOJIIUHON 10 MM, TIOKa3arelb
MIPEIIOMIICHUS B TIPEJIeIax KOTOPOro MEHSETCS JIMHEHHO
or n; = 1.50 mo n, = 1.60.

Onucanne MKAJbI OIICHUBAHUS:

Ouenka: 5
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OleHKa "OTINYHO" BBICTABISIETCS, €CIIN 3a/IaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopouio" BEICTABISETCS, €CITH
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO, BBIOPAHO BEPHOE HAIIPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OnueHka "yJIoBIeTBOPUTEIBHO" BBICTABISETCS,
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHKa "HeyI0BIETBOPUTENLHO" BBICTABIISETCS,
€CJIM 33JITaHUE BBIITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHCHO

KM-2. PacnpocTpaneHue u3jy4eHus: B chepruuecKn-cJaI0MCTOH HEOTHOPOTHOM cpee

®opmbl peanuzanun: Cvemannas Gopma

Tun KoHTpPoBLHOr0 Meponpusitusi: Pacuetnoe 3ananue

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeieHHs1 KOHTPOJIBLHOI0 MepONPUATHSI: BrionHeHNe 3a7jaHNs HA KOMITBIOTEPE
C TTOCIIEAYIOIIAM YCTHBIM OTBETOM




KpaTtkoe conepxkaHue 3a1aHusi:
[TocTpouTh npodunm mydka Ha skpaHe (pepaKkImoOHHbIC KAPTUHBI) JJI1 BRIOPAHHBIX
napaMeTpoB TEMIEPATYPHON HEOJHOPOTHOCTH U T€OMETPUIECKUX MTaPaMETPOB YCTAHOBKH.
3anaHus - B COOTBETCTBUU C BAPHAHTOM.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

Ymerb:  pa3paboTate  METOJIUKY 1.1. 3apars pacnpeneneHue TemMrepaTypsl U TpajiueHTa

pacuera u 00paboTKH TEMIIepaTyphl B CHEepUIECKH-CIOUCTOM cpenie B

pedpakTorpamm ISt HaIpaBJICHUU PaAHaIbHON KOOPIUHATHI I' BOKPYT

BHU3yaJIM3aIluu chepuyecku- Harperoro mapa paauycom R = (10 + 2N) MM B

CJIOMCTOM HEOTHOPOTHOM Cpeibl COOTBETCTBHH C HOMEPOM BapuanTa 1o popmyie T (r) =
Ty + AT - exp (— (r_Ra;ZAR)Z).

Tabauya. Ilapamempor moOenu memnepamypHulx nojeti
Negap. (N) | T,C | T?, C | AT, C | AR, MM | a,mMm
90 20,0 | 94,6 |-0,221 | 0,400
80 20,0 | 77,8 |-0,653 | 1,281
70 20,0 | 63,3 |-1,066 | 2,267
60 20,0 49,1 [-1,669 | 3,680
50 20,0 | 38,2 |-2,678 | 5,592

QW IN|F-

2. [TocTpouTh 3aBHCUMOCTH TIOKA3aTEIS IPEIOMIICHUS 1
rpajueHTa MoKas3aress NpeIoMIICHHs BA0JIb PaAUaIbHOM
KOOPJUHATHI I' B BOJIC, UCTIONB3YS GOPMYITY CBSI3U
TEMIEpaTypbl BOJbI C TTOKa3aTeIeM MPETOMIICHUS s
qumHbl Boaas! 0,6328 mxm: n(T) = 1,3328 —
0,000051T — 0,0000011T2.

3. Pacnionoxxuth 5KpaH Ha

paccrosiauu z; = (40 + 10-N) MM B MOJI0KUTEIBHOMN
o0ractu ocH Z.

4. [Tony4uTh 3aBUCUMOCTH JJISl pacyeTa TPaeKTOPUU
CEMEICTBA JIy4eil, paCIPOCTPAHSIOIINXCS B ONTHUYECKOM
HEOJIHOPOAHOCTH, €CJIH JIyd BXOJHUT B CPEAY
napajieIbHO OCH Z, TOYKA BX0JIa KK/IOTO JIyda B
HEOJJHOPOJHOCTH PACIIONIOKEHA B OECKOHEUHOCTH

(Izo| >> R), koopauHaTa BXoaa X, — OMUHAKOBASK IS
Bcex nydeid. KonnuectBo mydeit mo ocu Y 6paTh u3
YCIIOBHSI, UYTO HE MEHEE TpeX JOJDKHBI JIEKaTh B 00JIaCTH,
I/ie TPAJUeHT MoKa3aTems MPeIoMIICHHS MPAKTUIECKH
OTCYTCTBYET (B COOTBETCTBHH C TTIOCTPOCHHBIMH
3aBUCHUMOCTSIMU). PacyeTsl BBIMOTHUTD IS TPEX
pa3IUYHBIX 3HAYEHHH X > R mo BBIOOpY CcTy/AeHTA.

5. Ilo pe3ynpTaraMm pacuera 1.4 mocTpouTh npoduin
My4YKa Ha 3KpaHe (pepakiMOHHbIE KAPTHUHBI) JIJIs
BBIOPAHHBIX HAYAIBHBIX KOOPJIHWHAT X.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHkKa "oTIMYHO" BBICTABISETCS, €CIH 3a/1aH1e
BBITIOJTHEHO B TTOJTHOM 00bEMe WIIH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakmepucmuku 8vinoanenus 3uanus. OueHka "Xopomo" BhICTABISETCA, €CIIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO, BRLIOPAHO BEPHOE HAMPABIICHHUE JISI PEIICHUS 3a/1a4

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "ynoBIETBOPUTEIBHO" BBICTaBISAETCH,
€CJIM 3aJ]aHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: OneHKa "HeyI0BICTBOPUTEIILHO" BBICTABIISCTCS,
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO MJIU MPEUMYIIECTBEHHO HE BBIMTOJTHEHO

KM-3. Ontuyeckue cBoicTBa cpeabl. MeToabl onpeeeHus1 MoOKa3aTes
NnpeJIoMJIeHHs] CPeabl

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpOIBHOrO MeponpusaTus: KontponsHas padbora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHnsi KOHTPOJBLHOIO0 MepPONPUATHUS: 3a1aHue HA 45 MUHYT

KpaTkoe conep:kanue 3a1aHusi:
BBIHOJIHI/ITI) 3aJaHUC HA 3HAHUEC OIITUYCCKUX CBOﬁCTB CpCI[I)I

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: (U3NYECKUE TIPOIECCHI, 1.Yron najsieHust CBETOBOTO M3TyYEHUS JITMHOU
MIPUBOJISIIINE K ONTHUYECKOM BOJIHBI A, = 589,3 HM Ha rpaHuIly pa3jierna «Bojaa-
HEOQHOPOIHOCTH CPEIbI BO3JyX» (MCTOYHUK M3ITy4YEHUS] HAXOAUTCS B BOJIE)

cocrasisieT 48°39°30"". Onpenenure, Npu KakKUX
TeMIEepaTypax U3 cnucka Oyner HabIoaThCs MOTHOE
BHYTPEHHEE OTPAKEHUE:

e - yribl MeHee nnu pasHble 30°C (BepHbIi);

e - yrnbl 6onee nnu pasHble 30°C;

® - yr/bl MeHee unu pasHole 50°C;

e - yrabl 6onee nnm pasHbie 50°C

T,°C | np

0°C ]1,33395
10°C | 1,33369
20°C | 1,33299
30°C | 1,33194
40°C | 1,33061
50°C | 1,32904
60°C | 1,32725

2.CpaBHHTE NTU(PPAKIIMOHHBIC KAPTUHBI, TIOTyICHHBIS
MIpH TOMOIIY AUPPAKIIMOHHON PEIMIETKY B BO3yXeE MPH
temriepatype 0°C u 500°C (mapameTpsl peméTKu
CUUTATh HEU3MEHHBIMU):

® - KapTWHbI HE OTIMYALOTCA;

e - B KapTuHe npu 500°C paccTtoaHMe MexXay MaKCUMyMaMu
6onblie, yuem npu 0°C;

e -B KapTuHe npu 500°C paccToaHUE MeXKay MakCUMyMaMm




MeHbLe, yem npu 0°C (BepHbIn)

3.Ha ocHOBe 3HaueHMI1 1TOKa3aTess NPEeIOMIICHUS
TUCTHJUTHPOBAHHOW BOBI IJIsl NTMHBI BOTHBI Ap = 589,3
HM CpaBHHUTE KO3(PPHULIUEHTHI OTPAXKECHUS U3TYYCHHUS HA
TPaHHUIIe pa3Jiesia «BO3IyX-BO/ay IPH HOPMAIHLHOM
nagenuu npu remmeparypax 20°C u 50°C. latp
Pa3BEPHYTHIM OTBET.

T,°C [ np

0°C | 1,33395
10°C | 1,33369
20°C | 1,33299
30°C | 1,33194
40°C | 1,33061
50°C | 1,32904
60°C | 1,32725

Onucanne MKAJbI OIIEHUBAHHS:

Ouyenka: 5
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OleHKa "O0TIMYHO" BBICTABIISIETCS, €CIIN 3a/1aHNe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu evlnonnerus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS, €CIH
OOJIBITMHCTBO BOIPOCOB PACKPHITO, BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yJIoBIeTBOPUTENBHO" BBICTABISETCS,
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OneHKa "Hey10BIETBOPUTEIIBHO" BBICTABIISETCS,
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-4. IIpyHumMnsl nocTpoeHus pepakToMeTPHUECKUX CHCTEM

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 40

IIpoueaypa mnpoBeneHHs KOHTPOJBHOro MeponpusaTHsa: IloaroroBka OTBeTa Ha BBIJAHHBIC
BOITPOCHI C MOCIEAYIOIINM YCTHBIM OTBETOM

Kparkoe conepxxanue 3agaHus:
1. Kakum 06pa3oM MOKHO ONPEEIUTh peasibHbIM pa3Mep My3bIpbKOB 110 HHTEPHEPEHIIMOHHON
KapTUHE?
2. o xakoil TpaekTOpuil OyAET pacnpoCTpaHATHCS JIyd B ONTUYECKH HEOTHOPOAHOM cpeze?
KonnuecTBeHHBIE XapaKTEPUCTUKN KPUBU3HBI TPACKTOPHUH.
3. KakoBbI OCHOBHBIE KOMIIOHEHTBI TUIIOBOW YCTaHOBKH Jisi TOM?

KoHTpoJibHBIC BONIPOCHI/3aJaHUA:

‘ YMers: IIPOBOJUTH ‘ 1.B yem cocrout cyrb TOM, Ha Kakux pu3nuecKkux

10



AKCIEPUMEHTAIbHbIC s dexrax ocHOBaH naHHbBIN MeTon? B ueM cocTtout

UCCIIEOBAHUS II0 OIPEAEICHUIO npeumyinectso TOM 110 CpaBHEHUIO ¢ APYTUMHU
rapameTpoB ONTUYECKHU Meroaamu?

MPO3pavyHOM HEOJHOPOJHOU CpEeIbl 2.KakoBbl OCHOBHBIE KOMIIOHEHTHI TUTIOBOM YCTaHOBKH
Ha OCHOBE HM3BECTHBIX IMPHUHIIMIIOB g TOM?

IIOCTPOEHUS 3.Ha uem ocHOBaHa 00pabOTKa HKCIIEPUMEHTAIBHBIX
pedpaKTOMETPUICCKUX CHCTEM C n3oopaxernnit TOM?

UCIIOJIb30BAaHUEM HEKOI'€PEHTHBIX 4.11o xakoi TpaeKTOpUU OYJET paCIPOCTPAHATHCA Iy B
Y KOTE€PEHTHBIX HICTOYHUKOB ONTHUYECKU HEOTHOPOIHOM cpene? KommuecTBeHHbIE

XapaKTePUCTUKU KPUBU3HBI TPACKTOPHUH.

5.BbIBecTH ypaBHEHUE PacpOCTPaHEHHUS JTy4a B
TUTOCKOCTIONCTOM TI0JI€ TTOKa3aTesei mpeIoMIICHUSI.
[TosicHUTB YCITOBHSI €r0 IPUMEHHUMOCTH.

6.Kakum 00pa3omM MOKHO ONPEEIUTh PealibHbIN pa3mMep
y3bIPHKOB 110 HHTEPPEPEHITMOHHON KapTUHE?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTJINYHO" BBICTABIISIETCS, €CIIU 3alaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapaxmepucmuxu 6blnoaneHus 3Hanus: OLeHKa "Xopouio" BbICTaBISAETCS, €CIIH
OOJIBIIIMHCTBO BOIPOCOB PACKPHITO, BRLIOPAHO BEPHOE HAMPABICHUE JIJIS PEIICHHS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu evinonneHus snanus: OueHka "ya0BIeTBOPUTENBHO" BBICTABIISETCA,
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: ONeHKa "HeyI0BICTBOPUTEIILHO" BEICTABIISICTCS,
€CJIM 3aJJaHUE BBIITOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBHIMOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. OcHOBHBIE BUBI CTPYKTYPUPOBAHHOTO JIA3EPHOTO U3JIy4€HUs. | 'ayCCOBBI MyUKH.
dopMupoBaHuE JIa3epHO MIIOCKOCTU HA OCHOBE ONTHYECKHX 3JIeMeHTOB. DopMupoBaHue
CJIM Ha ocHOBE AM(PPAKIIMOHHBIX ONTUYECKHX 3JICMEHTOB

2. IInockocnoucrtas cpena. TpaekTopuu Jydeil B IIOCKOCIOUCTON HEOJTHOPOHOCTH

3.

X A

v

O Z

Jlyd majgaeT Ha rpaHUIly pasjesia Mexay OAHOPOAHOU cpenoi (z<0) U MIOCKOCIOUCTON
HEOTHOPOAHOM cpenoi (z>0). [Ipu KakuX ycIOBHIX Jyd CMOXKET Pa3BepHYThCA U
pacIpoCTpaHAThCS B HAIIPABJICHUH MPOTUBOIOIOKHOM ocu OX?

IIpoueaypa nposenenust
VYerHas popma

L. Ilepeuens Kkomnemenyuii/uHOUKAmMoOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerennus/Muaukarop: N/-2nx-1 YMeeT pemars U300peTaTeIbCKue 3a1a4u U
pa3pabarbiBaTh MHHOBALMOHHBIE IPUOOPHI KBAHTOBO-ONITUYECKUX CUCTEM M KOMITJIEKCOB

Bonpocel, 3aganus
1.MonenupoBanue pedpakiuy CTpyKTypUPOBAHHOTO JIA3EPHOTO U3JIy4YEHHUsI B ONITUYECKOM
HEOJHOPOAHOCTU. PedpakTorpaMMbl U3IydeHUs B Cpeie C TPATUEHTOM TEMIIEpaTyphl
2.Chepuuecku-cioncrtas cpena. TpaekTopuu gydeit B chepudecKoil HEOTHOPOTHOCTH
3.Ilnockocnoucras cpena. TpaeKTOpuH Jydel B INIOCKOCIOMCTON HEOJHOPOIHOCTH
4.0OCcHOBHBIE BUBI CTPYKTYPUPOBAHHOTO JIA3EPHOTO U3Iy4eHUs. [ 'ayCcCOBBI yUKH.
DopMupOBaHUE JIA3EPHOM IIIIOCKOCTU HA OCHOBE ONTHYECKHX 3JIEMEHTOB. PopMupoBaHue
CJIN na ocHOBe nu(PaKIMOHHBIX ONTHYECKUX DJIEMEHTOB

5.JIazepubie pedpakrorpadudeckue cucteMbl. CTPYKTYpHBIE 2JIEMEHTHI CUCTEMBI. TpeboBaHus

k CJIN. TpeboBaHus k cuctemMam perucrpanuu pepakrorpamMmm. MeToibl perucTpaiu ¢
nprMeHeHneM (OoTo- U BHJICOaNapaTypbl
6.Metoas! nudpoBoit 00paboTKu pedpakTorpamm



7.0nTdeckue cpoiictBa cpespl. Ilokazarens npenomnenns. @U3ndecKue npoueccsl,
MIPUBOAIINE K ONITHYECKOW HEOTHOPOAHOCTH cpeabl. TemneparypHoe noje B KUAKOCTH.
AKyCTHYECKOE MO0JIe B )KUIKOCTAX U ra3ax. CTpatuuiupoBaHHbIe KUIKOCTH

8.Ponb 1 3HaueHue pedpakIMOHHBIX U3MEPEHU B COBPEMEHHON HayKe, TEXHUKE U
TEXHOJIOTUH, B CTAHOBJIIEHUH COBPEMEHHOT'O MPEIM3UOHHOT0 pubopocTpoeHus. [IpuHInIbI
pedpaKIIMOHHBIX METOJIOB IMarHOCTUKU HEOTHOPOIHBIX Cpell

X A

v

O Z

9.

Jlyd magaeT Ha rpaHUIly pa3jesia Mexay OAHOPOAHOU cpenoi (z<0) U MIOCKOCIOUCTON
HEOTHOPOAHOM cpenol (z>0). IIpu KakuX ycIoBHSIX Tyd CMOXKET Pa3BepHYThCA U
pacIpoCTpaHATHCS B HAIIPABJICHUH MPOTUBOIOIOKHOM ocu OX?

X A

v

O Z

10.

Jly4 majaeT Ha rpaHMIly pa3zena Mexay OAHOPOIHOM cpenoit (x<0) U MI0CKOCIOUCTON
HeoJTHOpoaAHOH cpenoit (x>0). [Ipu Kakux yCIOBHSIX JIyd CMOXKET Pa3BEPHYTHCSA U
pacrpoCTpaHATLCS B HAIPABIEHUH IIPOTUBOIIOJIOKHOM ocu OZ?

11.CpaBuuTte nudpakiinoHHbIE KAPTUHBI, TOJYYEHHbIE IPU TOMOIIU AUPPAKITHOHHOM
pewérku B Bo3ayxe npu temrneparype 0°C u 500°C (mapaMeTpbl peléTKy CYUTaTh
HEW3MEHHBIMHU).
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

X A

v

O Z

1.
Jlyd majaeT Ha TpaHUIly pasjaena Mexay OAHOPOAHOU cpenoi (z<0) M MIIOCKOCIOUCTON
HEeoJTHOpoAHOH cpenoit (z>0). Ilpu kakuX ycaoBHsIX Jyd CMOXKET pa3BEpHYThCA U
pacmpoCTPaHATHCS B HAPABICHUH MPOTUBOIOIOKHOM ocu OX?

OTBeTHI:
1) B ciyuae, ecnu (dn/dx)>0; 2) B cinyuae, ecnu (dn/dx)<0; 3) B cimyuae, ecnu (dn/dz)<0; 4) ve
CMOJKET HHU B KaKOM cllyyae

Bepnbsiit otBet: 2

X A

v

O Z

2.
Jlyd magaeT Ha rpaHUIly pa3jenia Mexay OAHOpoaHOU cpenoi (x<0) U MIOCKOCIOUCTOM
HEoTHOPoAHOM cpenoit (x>0). [Ipu KakuX YCIOBUSIX Ty CMOXKET Pa3BEPHYTHCS U
pacrpoCTpaHAThCS B HAIIPABJICHUH MPOTUBOIOIOKHOM ocu OZ?

OTBeTsI:
1) B cyuae, eciu (dn/dz)<0; 2) B ciiyqae, ecnu (dn/dz)>0; 3) B ciyuae, eciiu (dn/dx)>0; 4) He
CMOJKET HH B KaKOM cllydae

Bepnsiit otBeT: 1
3.Kakue mapameTpbl ONTUYECKH MPO3PAYHOI Tra3000pa3HON CpeIbl BIUSIOT Ha €€ MOKa3aTelb
pesoMieHus?

OTBeThI:
1) mnoTHOCTR; 2) Temmeparypa; 3) BIaKHOCTbh; 4) TUDIOTHOCTh U TEMIIEpaTypa; 5) MIOTHOCTD,
TEeMIIEpaTypa U BIKHOCTh

BepHsiit otBeT: 5
4.Kaxk Ben€T celst moka3aTelb MPeIOMIICHUS Ta3000pa3HbIX U KUAKUX CpeJl IPU HarpeBaHUU?

OTBeTHI:
1) yBenuuuBaeTcst B 000UX clydasik; 2) yMeHbIIaeTcs B 000uX ciuydasx; 3) B ciaydae
ra3o00pa3HoON cpeJibl YBEIMUMBAETCS, B ClIydae )KMJIKON Cpelibl yMEeHbIaeTcs; 4) B cilydae
ra3o00pa3HOl cpeibl YMEHbIIAETCs, B Cydae *KHUJIKOH cpe/ibl yBeTUUUBACTCS

BepHnsiit otBeT: 3
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5.CpaBHute nudpakiinOHHBIC KAPTHHBI, IOTYYCHHBIE PY TTOMOIIH TUGPAKITUOHHON PEIIETKH
B Bozayxe npu temriepatype 0°C u 500°C (rmapameTpsl pemIéTKH CYNTaTh HCM3MEHHBIMU):
OTBeTHI:

e 1) KapTWHbI He OTANYatOTCA;
e 2) B KapTuHe npu 500°C paccTosHMe mexay Mmakcumymamm 6osblue, yem npu 0°C;
e 3) B KapTuHe npu 500°C paccTosHne Mexay MakcumyMmamm meHblue, Yem npu 0°C (BepHbIit)

Bepnpiii oter: 3
6.Kakas cTpykTypa 1azepHoro my4ka OyaeT rmojryueHa Ha IIIOCKOM 3KpaHe, eClid Ha ITyTH
JIa3€pPHOr0 My4YKa MOCTaBUTh OJHY WM HECKOJIBKO IMJIMHIPUYECKUX JIUH3 CO B3aUMHO
napajuieJIbHbBIMU OCSIMU?
OTtBeTsI:
1) xoHycoOOpa3HbIN MyUOK; 2) “INa3epHy0 INIOCKOCTH; 3) HECKOIBKO “TOUYEUYHBIX IIyYKOB
Bepnsiii oteT: 2
7.Kakast cTpyKTypa J1a3epHOro my4ka OyaeT MmojiyueHa Ha TIIOCKOM 3KpaHe, €ClIi Ha ITyTH
JIa3€pPHOT0 My4YKa MOCTaBUTh OAHOMEPHYIO TUPPAKIIHOHHYIO PEHIETKY?
OTBeTHI:
1) koHyCcOOOpa3HBIii MyUoK; 2) “Ia3epHYI0 IUNIOCKOCTH ’; 3) HECKOJIBKO “TOYEUHBIX MYYKOB
Bepnblii oTBeT: 3
8.I1pu mepexoe U3 BOABI B CTEKJIO AJTUHA BOJIHBI U3TyYEHUS:
OTBeTHI:
1) yBenuuuBaetcs; 2) yMeHblaeTcs; 3) He u3MeHsercs; 4) JaHHbBIX 3a/1aHUsl HEIOCTATOYHO AJIs
OTBETa
Bepnbsiit otet: 2
9.J1azepHbIit My4oK pacnpocTpaHsieTcs: BOJIU3M MOBEPXHOCTH HarpeToro teina. [1o mepe
OCTBHIBAHUS Tella TPACKTOPHUSI ITydKa:
OTBeTHI:
1) OyneTr craHOBUTBCS O0Jiee UCKPUBIEHHOM; 2) Oy/1eT CTAaHOBUTHCS OoJiee MPSMOIMHEHHOMH; 3)
He OyJIeT U3MEHSThCS
BepHsliii otBeT: 2
10.JIa3epHbIii MydoK pacrnpocTpaHseTcsl BOJIU3U NOBEPXHOCTH HarpeToro Teja, KOTopoe
HaXOJUTCs B TEINIOBOM PaBHOBECUU C OKpYy:karollei cpenoit. I1o mepe npuOiamkeHus K
MOBEPXHOCTH TeJla TPAEKTOPHSI ITy4Ka:
OTBeTsI:
1) 6yner craHOBUTHCS O0Jiee UCKPUBIEHHOM; 2) Oy/IeT CTAHOBUTHCA OoJiee MPSIMOIMHENHOI]; 3)
He Oy/IeT U3MEHSThCS
Bepnsiit otBeT: 1

II. Onucanue wikanvt oueHusanus

Ouenka: 5
Huosicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 6blNOJHeHUsl 3HaHUsL: BBICTaBISIETCS CTYICHTY, MPABUIBHO
BBIMOJIHUBIIIEMY MTPAKTHUYECKOE 3a1aHNE, KOTOPBIN TIOKa3aJl MPH OTBETE Ha BOIPOCHI
9K3aMEHAIIMOHHOTO OWJIeTa M Ha JOMOJIHUTEIILHBIE BOITPOCHI, YTO BJIaICCT MATEPHAIOM H3YUYEHHOM
JUCIUATUTHHBI, CBOOOTHO TIPUMEHSIET CBOU 3HAHUS JUIsE OOBSICHEHUS PA3IMUHBIX SBJICHUI U PEIICHUS
3a7a4

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu 6bIN0IHeHUs 3HaHUus: BBICTaBIAeTCS CTYIEHTY, IPaBUIBHO
BBITIOJTHUBIIIEMY MPAKTHYECKOE 3a/IaHUE U B OCHOBHOM IPaBUJIBHO OTBETHUBIIEMY Ha BOIPOCHI
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9K3aMCHAITMOHHOT'O Ouiera u Ha JOIMOJIHUTCIIBHBIC BOITPOCHI, HO JOIMMYCTUBHICMY IIPHU 3TOM
HCIIPUHIUITHAIIBHBIC OIINOKHU

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmukuy 6bIN0IHeHUs 3HaAHUsA: BBICTaBIAETCS CTYIEHTY, KOTOPBI B OTBETaX Ha

BOIIPOCHI 5K3aMCHallMOHHOI'O ounera JO0IIYCTHUJI CYILIECTBECHHBIC U JaXKC FPY6BIe OHII/I6KI/I, HO 3aTeM
HCIIPpaBUJI X CaM, a TAKKC HC BBIITOJHHII IPAKTUYCCKOC 3aJaHNEC U3 DK3aMCHAITUOHHOT' O 61/IJIeTa, HO

1100 HaMETHJI PABWILHBIN MYTh €T'0 BBITOJIHEHHSI, JTMOO MO YKa3aHHIO SK3aMEHATOPa PEIITHIT
APYTYIO 3a/1a4y U3 TOTO XKE pa3Jielia TUCIUTUINHBI

Ouenka: 2
Onucanue xapakmepucmuku 6bIN0OJIHEHUs 3HaHUA: BpICTaBIAETCS CTYIEHTY, KOTOPBIN: a) HE
OTBETHUJI Ha BOIIPOCHI 3K3aMEHALMOHHOI'0 OMJIeTa U HE CMOT PEIlINTh, JM00 HAMETUTh IPAaBUIIbHBIN
MyTh PELICHUs 3aa4u U3 OmieTa; 0) He CMOT PEUINTh, JINOO HAMETUTH MTPABUIIBHBIN ITyTh PELICHUS

3a/layM U3 9K3aMEHAIIMOHHOTO OUjIeTa U APYroil 3aauu Ha TOT K€ pa3/ies IMCUUIUIMHGI, BbIJaHHON
B3aMEH Hee; B) IIPU OTBETE HA JIONOJHUTENIbHBIE BOIIPOCHI OOHAPYKUJI HE3HAHKE OOJIBLIOrO pa3zesna

3K3aMeHaHI/IOHHOﬁ IIporpaMmbl

1I1. IIpaguna évicmasnenus umo2o8o0i OyeHKu no Kypcy
Ouenka ompezensercss B cooTBeTcTBUM ¢ [lonoxennem o OamibHO-PEUTHHTOBOM cHCTEME s
crynentoB HUY «MBW» Ha ocHOBaHMU CEMECTPOBOM U 3K3aMEHAIIMOHHOMN COCTaBIISIFOIINX
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