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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. I[TK-3 CnocoGeH k pa3paboTKe HAaHOPa3MEPHBIX MAaTEPHAIIOB U YCTPOIMCTB
NJI-2 3naeT MeTOIbI OTIpeIECHUs TapaMeTPOB AP (HEKTUBHBIX HU3KOPA3MEPHBIX YCTPOUCTB U
CIOCOOEH MPOBECTU UX OLICHKY

M BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®dopma peanuzanuu: buneTsl (MUCEMEHHBINA OMPOC)
1. ITporeccel Ha rpanuiie pazaena ¢a3 (KonrponpHas paboTa)

Dopma peanuzanuu: YctHas popma
1. OcHOBHBIE IOHATHS U METObI aHANK3a oBepxHocTH ([lepekpecTHsIit ompoc)
2. OCHOBHBIC XapaKTEPUCTUKH MPOIIECCOB acopoiuu u necopoumu (IlepekpecTHsiii ompoc)
3. ITpuGops! u MeTo b aHanu3a noBepxHocTH (IlepexpecTHbIi ompoc)

BPC nucuumiInHbI

8 cemectp
Beca KOHTpOIbHBIX MeponpusATHil, %
WNunexe KM- | KM- | KM- | KM-
Paznen qucuumimHb KM: 1 5 3 4
Cpok KM: 4 8 12 16

HOBerHOCTBI OCHOBHBIC ITOHATHA U MCTOAbI aHAJIM3a

OnpeneneHye NOHATHS IOBEPXHOCTH + +
[ToHsATHS U ypaBHEHUS BaKYyMHOU TEXHUKHU + +
MeTtoap! aHanM3a MOBEPXHOCTH + +

AncopOniust 1 iecopOnus

OCHOBHBIE OIIpEEIECHNS +
Kuneruka agcopOuuu, cKopocTb aacoponuu +
AHaln3 SKCIIEPUMEHTAIBHBIX JaHHBIX 110 KPUOBAKYYMHOM + +
OTKa4Ke TeNns

Tepmudeckas aecopOrus +




MopaenupoBaHue B3aMMOACHCTBUI aTOMOB r'a3a ¢ MOBEPXHOCTHIO
TBEPJIOTO TeJa

Mopenu B3auMoaeiicTBUI + +
YucnenHoe MOJECIMPOBAHUE B3aUMOJCICTBUS aToMa Iasa C + + +
0JIOKOM aTOMOB TBEPJAOIO TeJa
[Ipomneccrl mepeHoca Ha MexdazHoit moBepxHOCTH Temust 11
OTtpakenue 3Byka OT MeX(a3HOH MOBEPXHOCTH CBEPXTEKYUETO + + +
reyus
Jsmxenne He-1I B kanuiuspe ¢ mapom npu HaIM4uu +
MPOJIOJIBHOTO TEIJIOBOIO MOTOKA

Bec KM: | 20 20 20 40

$O061as yacte/[I1s1 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
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLUIUIMHE
I1K-3 NJ-2nk3 3Haer MeTodml | 3HATH: OcHoOBHbIE OHATHUS U METObI aHaJIM3a noBepxHocTu (IlepexkpecTHblit
OIpesieIeHUs]  MapaMeTpoB | BO3SMOXKHOCTU U 0I1poc)
3P PEKTUBHBIX 0COOEHHOCTH MPUMEHEHUS [TpuGops! 1 MeTo b1 aHanM3a oBepxHOCTH (IlepexpecTHBIi ormpoc)
HU3KOPa3MEPHBIX YCTPOUCTB | pa3IM4HbIX METOJIOB OCHOBHbBIE XapaKTEPUCTUKU MIPOLIECCOB aCOPOLIUH U AecopOLun
U CHOCOOEH MPOBECTU WX | UCCICIOBAHMS (ITepexpecTHblii OIIPOC)
OLIEHKY IIOBEpXHOCTEN IIponeccel Ha rpanue paszaena a3 (KonrponabsHas padora)

OCHOBBI (PM3UKH a/ICOPOLIUN
U AecopOuuu u creunuky
MIPOIIECCOB MEPEHOCca Ha
MOBEPXHOCTHU CBEPXTEKYUEro
TeITHs

YMeTs:

BBITIOJTHSTE PacyeThl
MPOBOJAMMOCTH BaKYyMHBIX
TpyOOIIPOBOIOB M OBICTPOTHI
OTKA4YKU 00BEMOB,
000CHOBBIBaTh MPUMEHEHUE
METO/a UCCIIeI0BAHUS
ITOBEPXHOCTEN
OCYILECTBISATH pacyeThl
TEIUIOTHI aZIcCOPOLIUU U
MapaMeTpoB Pa3TUIHBIX
M30TE€PM COpPOITHH,
MIPUMEHSITh METO/IbI
WHTEPIIPETAIHH




AKCIIEPUMEHTAILHBIX
JTAHHBIX TI0
B3aUMOJICICTBUIO MOJIEKYJ
rasa ¢ Mex¢$a3Hoi 001aCThIO




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. OcHOBHBI€ IOHATHS U METOAbI aHAJIN3Aa MOBEPXHOCTHU

@opmbl peaqu3anuu: YcTHas popma

Tun KOHTPOILHOr0 MeponpuaTHs: IlepexpecTHsIi orpoc

Bec konTpoabHoro meponpusitusi B BPC: 20

IIponenypa npoBeneHusi KOHTPOJbHOI0 MEpPONPHUATHSA: YCTHBIH ONpPOC CTYAEHTOB. 3ajaercs
Bonpoc. Crepsa 0TBEYarOT Kenaroiue. Ecin xKenaomux HeT, TO OIpalluBaHue BEAETCS 10 CIIUCKY
JI0 TeX TOp, OKa KXl CTYJCHT HE MOIyYUT XOTS ObI OIUH BOIIPOC

KpaTkoe conep:kanue 3a1aHusi:
OTBeThTE HA CIICAYIOIINE BOIPOCH:

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

VYMeTb:  BBINOJHATH  PacdeThl 1.Kak paccunrarh ObICTpPOTY A€HCTBHUS Hacoca?
IPOBOJIUMOCTH BaKyyMHBIX 2.Yewm ompenesnsercs ObICTpOTa OTKauKU 00bema?
TpyOONIPOBOJOB M OBICTPOTHI 3.KakoBo onpezaeneHre NpoOBOJUMOCTH U IIOTOKA?
OTKauKu 00BEMOB, OOOCHOBBIBATH 4.KakoBO OCHOBHO€ ypaBHEHHE BaKyyMHON TEXHUKHU?
IPUMEHEHNE MeTo A 5.Kax npoBoautcs pacueT ObICTPOTHI IEHCTBUS HAacoca B
UCCJIEIOBaHMs TOBEPXHOCTEHN CBOOOTHOMOJIEKYJIIPHOM M CIUIOIIHOCPEIHOM Ipezenax”?

OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakxmepucmuku evinoaneHus sanusa: OUeHKa "0OTINYHO" BBICTaBIISETCS, €CIIM OTBET
Ha BOMpPOC(-bl) MOJTYYEH B MOJTHOM 00BEME WIIM IPEUMYILIECTBEHHO B MOJHOM 00beEME

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuku 6vinoaneHus snanusa: OLeHKa "Xopoo" BICTAaBIIAETCS, €CIIU
OoJpIIast YacTh BOMpPOca(-0B) pacKphITa, HO HE B JOCTATOYHO MOJTHOWU Mepe

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu evinonneHus snanus: OueHka "ya0BIeTBOPUTENBHO" BBICTABIISETCA,
€CJIM HalpaBJIEHUE OTBETA Ha BOIIPOC(-bl) B IIEJIOM BBIOPAHO BEPHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: ONeHKa "HeyI0BICTBOPUTEIIEHO" BEICTABIIICTCS,
€CJIM OTBET Ha BOMPOC(-bI) HE TIOMyUYeH WM ObLT JaH COBEPIICHHO B HETPABUILHOM HANPABICHUU

KM-2. IIpu6opbI 1 MeTOABI AHATN32 MIOBEPXHOCTH

®opmbl peanuzanuu: YcrHas Gpopma

Tun KOHTPOILHOrO MeponpusaTHs: IlepexkpecTHsI orpoc

Bec koHTpOobHOrO0 Meponpusitusi B BPC: 20

IIpoueaypa npoBeaeHusi KOHTPOJIBLHOIO MEPONPHUATHA: YCTHBI ONPOC CTYACHTOB. 3aJaeTcs
Bonpoc. CriepBa 0TBEYAIOT Kenaromue. Ecin xKenarmux HeT, TO ONpalluBaHUe BEJIETCS M0 CIIUCKY
JI0 T€X MOP, MOKa KaX/IbIi CTYIEHT HE MOJIY4YHUT XOTs OBl OJIUH BOIPOC




KpaTtkoe conepxkaHue 3a1aHusi:
OTBeTHTE HA CIEAYIOIINE BOTIPOCHI:

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: BO3MOKHOCTH u 1.Kakue meTo/p! aHa/IM3a TOBEPXHOCTH BaM 3HAKOMBI?
0COOEHHOCTH IIPUMEHEHUS 2.Kakue (puznyeckre NpUHIUIIBI JIE)KAT B OCHOBE TAKOT'O
pa3IMyYHbIX METO/I0B METO/a aHaJIn3a TIOBEPXHOCTH, KaK TU(paKLIns
HCCJIEJOBAHMsI IOBEPXHOCTEN JJEKTPOHOB?
3.KaxoBbI OCHOBHBIE IPUHIIUIIBI JJIEKTPOHHOMN
CIIEKTPOCKONUU?

4.JlaiiTe onpesieNieHUEe U ONUIIUTE IPUHIUI IEHCTBUS
CKaHUPYIOLIEH 30HJ0BONH MUKPOCKOIIUH?

5.KakoBO yCTpOMCTBO U B YEM COCTOUT IIPUHLIMIT
JEICTBHUS aTOMHO-CUJIOBOT'O MUKpOCKoIa?

6.Kakue pexumsbl padbotet ACM Bam 3HAKOMBI?
7.Kakue orpaHu4yeHHs HAKJIAbIBAIOTCS HA Pa3IMuHbIe
METO/Ibl aHAJIN3a IOBEPXHOCTH?

YMeTh: OCYUIECTBIATH PaCUYEThl 1.Kakyto npeaBapuTenbHyIO MOATOTOBKY ITOBEPXHOCTH
TEIUIOTHI aJICOPOIMK U TapaMeTPOB HEO0OXO0MMO MPOU3BECTH MEPE]T AaHATU30M ITPU MTOMOIITH
pa3IMYHBIX HU30TEpM  COpOIHH, CKaHUPYIOILIEH 3JIEKTPOHHON MUKPOCKOTHH?
MPUMCHSITh METO/IbI

UHTEPIIPETAlUU

SKCIICPUMCHTAJIBHBIX HAaHHBIX I10
B3aUMOJICHCTBUIO MOJICKYJI Ta3a ¢
MexX(pa3zHO 00J1aCThIO

Onucanne MKAJbI OIIEHUBAHUS

Ouyenxa: 5
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OleHKa "OTIMYHO" BBICTABIISIETCS, €CITA OTBET
Ha BOMpPOC(-bI) MOTyUYEH B MOJTHOM 00BEME HIIM MIPEUMYIIIECTBEHHO B MIOJTHOM 00beMe

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: O1eHKa "Xopouio" BEICTABISETCS, €CITH
OosbIast yacTh BOMPOca(-0B) PacKphITO, HO HE B IOCTaTOYHO MOJIHON Mepe

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OnueHka "yJIoBIeTBOPUTENBHO" BBICTABISETCS,
€CIIM HallpaBJIeHHE OTBETa Ha BONPOC(-bl) B IIEJIOM BEIOPaHO BEPHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoinenus sHanus: ONeHKa "HeyI0BIeTBOPUTENLHO" BBHICTABIISETCS,
€CJIM OTBET Ha BONPOC(-bI) HE TIOJyYeH WJIM OBUT JIaH COBEPIIICHHO B HEMPABUILHOM HAIIPABIICHUU

KM-3. OcHOBHBbIE XapaAKTEPUCTUKH MPOLECCOB AICOPOLMHU U TecOpOIrH

®opmbl peanusanuu: YcrHas popma

Tun KoHTPOILHOr0 MeponpuaTHA: IIepexpecTHBIN orpoc

Bec konTposbHoro meponpusitusi B BPC: 20

IIponenypa npoBeneHusi KOHTPOJIbHOIO0 MEpPONPHUATHSA: YCTHBIH ONpPOC CTYACHTOB. 3alaercs
Bonpoc. CriepBa 0TBEYAIOT JKeNaroImue. Ecim xKemanmux HeT, TO ONPAIIUBAHAE BEJETCS 10 CIUCKY
JI0 TeX TOp, NOKa KaXAbIM CTYJEHT He MOJyYUT XOTS Obl OIUH BOIIPOC




KpaTkoe conep:kanue 3a1aHus:

OTBeTHTE HA CIEAYIOIINE BOTIPOCHI:

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OCHOBBI (PH3UKH a/1COPOINU
u  gpecopObumm W crenuQpuKy
MIPOIIECCOB nepeHoca Ha
MTOBEPXHOCTH CBEPXTEKY4Ero
reaus

1.YUro Takoe ancopoumst u qecopouus?

2.KakoBbl OCHOBHBIE MEXAHU3MbI (PU3NYECKOM U
XUMHYECKOH copOrmun?

3.JlaifTe onpeaesieHUE U30TepMaM, U30CTEpaM 1
n3obapam copormu

4.YTo Takoe TepMUUECcKas 1ecopOms?

5.KakoBo BeIpakeHue ypaBHeHus [ eHpH U1 U30TepMBbI
a71copOLMU U KaKOBbI YCJIOBUS €r0 IPUMEHUMOCTH?
6.Kak BeINISLAUT ypaBHEHUE U30TepMBbI JIeHrmiopa?

7.B uem ocobennoctb Mmetona bOT (bpynayspa, Ommera,
Tennepa)?

8.Pacckaxute 06 ypaBuenuu [lonanu-Burnepa?
9./laiiTe onpeneneHre NOHITUS TOPsJIKAa KHHETUKU
necopouu?

10.Kak 3aBUCUMOCTb JJaBJI€HUS OT BPEMEHU JJIsl pexuMa
KpHO3axBaTa MPOSIBISIETCS HA MTPAKTUKE?

YMeTn: BBITIOTHSATH
MIPOBOJIMMOCTH BaKyyMHBIX
TpyOONIPOBOJOB M OBICTPOTHI
OTKayKH 00BEMOB, OOOCHOBBHIBATH
IPUMCHCHUE METO/1a
WCCJICIOBAHMS TIOBEPXHOCTEH

pacyersl

1.KakoBo BeIpaxxeHUE JJI1 U3MEHEHUS KOJINYECTBA
YacTHUIl HA €IMHUILIE TUIOIIAIU B €IMHUILY BpEMEHU?

YMeTb: OCYyIIECTBIIATh  PaCUEThI
TEIUIOTHI a/ICOPOLIMU U TTapaMeTPOB

pPa3IUYHBIX  H30TEpPM  CcopOIHH,
IPUMEHSTh METObI
UHTEpIpETaun

HKCIEPUMEHTAIBHBIX JIAHHBIX IO
B3aUMOJIEHCTBHIO MOJIEKYJ Ta3a C
Mex(dazHoil 061acThIO

1.Kak HaifT TeI10Ty COpOIIMHU 110 U30CTEPaAM?

2.Kak mpoBoAHTCS pacueT TEIIOThI aICOPOIIH 110
M30CTEpaM COPOIIMH | IO 3a/IaHHBIM BpeMEHaM JKH3HU
aTOMOB Ha MOBEPXHOCTH TBEPAOTo Tena?

3.0mummure AJITOPUTM pacdye€Ta BCIIMUUH TOKPBITHA CJI0A
agcopOata mo uzorepmam I'enpu u JIaurmropa?

OnucaHue MKAJbI OlleHUBAHUS

Oyenka: 5

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuku evinoaneHus sHanusa: OLeHKa "0OTINYHO" BBICTaBIISIETCS, €CIIM OTBET
Ha BOMpPOC(-bl) MOJIYYEH B MOJHOM 00BEME WIIM IPEUMYILIECTBEHHO B IIOJHOM 00BbeMe

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku eoinonnenus 3uanus: O1eHKa "Xopomo" BEICTABISAETCS, €CITU
OoJpIIIast YacTh BOMPOCa(-0B) PaCKphITa, HO HE B JOCTATOYHO MOJTHOW Mepe

Oyenxa: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinonneHus snanus: OueHka "ya0BIeTBOPUTENBHO" BBICTABIISIETCA,
€CJIM HaMpaBJICHHE OTBETA Ha BOMPOC(-bI) B II€JIOM BEIOPAHO BEPHO

Oyenka: 2

Onucanue xapaxmepucmuxu evinoinenus snanusa: OueHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS,
€CJIM OTBET Ha BONPOC(-bI) HE TIOMyUYeH WK ObLT JJaH COBEPIICHHO B HEMPABUILHOM HANIPABICHUU
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KM-4. IIpouecchl Ha rpaHuue pa3aeaa ¢gas

®opmbl peajau3anum: bunersl (MMCbMEHHBINA OIPOC)

Tun kouTposabHoro meponpusitusi: KonrpossHas padora

Bec konTpobHOr0 Meponpustusi B BPC: 40

IIpouenypa mpoBeneHHsi KOHTPOJIbHOro Meponpusitusi: CTyIeHTBI IO OYEPEIU BBITATUBAIOT
OMJIEThl, PaclOIOXKEHHBIE HA CTOJIE TEKCTOM BHM3. 3allMChIBAacTCAd HOMEpP OuieTa U BpeMs Hadaja
HOJArOTOBKM OTBeTa. Uepes omnpenesneHHoe BpeMs (10 YMOJIYaHUIO Yac) CTYAEHTHI CAAIOT JIUCTHI C
peleHneM KOHTPOJIbHOM paboThI

Kpatkoe cogepixanue 3a1aHusi:
[TucrMEHHO OTBETHTE HA BOMPOC WITU PEIIUTE 3a/1a9y

KoHTposbHbIe BONPOCHI/3aJaHUA:

3HaTh: BO3MOKHOCTH U

1.Kantunesep ACM umeet maccy 40 ne (40-10-92) n ko3 dunment

0COOCHHOCTHU xectkoctu K =20 H/m. Uemy paBHa BeTU4YMHA HAaUOOJIbILIETO
MIPUMEHEHUS CMENICHUS 30H/1a, €CJIM aMIUTUTY1a KOoJeOaHU BhIHYKIAI0IeH
pa3IMYHBIX  METOJIOB cuibl paBHa 80nH, a y/(m*w0)=0,7?

MCCJIEIOBAHMUS

MTOBEPXHOCTEH

YMeTh:  OCyILIECTBIATH 1.9kcniepuMeHTalIbHBIE JAHHBIC, TPEICTABIISIONINE 3aBUCUMOCTD [X
pacueTsl TEIUIOTHI OT £X IS IOTOKA J1eCOPOMPOBAHHBIX aTOMOB HEOHA, MOKa3aHbl Ha
ajcopoumu u pucyHke Toukamu, rjae f - pyakuus pacnpenenenus, Ix - naHo, £x -
napaMeTpoB MIPOEKIIHSI CKOPOCTH aToMa HeoHa Ha ock X. Uemy paBHa
pa3IMYHBIX  U30TEPM TEMIIEpaTypa U IIOTHOCTh TIOTOKA MAaCChI 1IeCOPOUPOBAHHBIX
copOIMH, TPUMEHATH aTOMOB?

METO/IbI 7 i e \

UHTEPIIpETaluU - -

SKCMIEPUMEHTAIBHBIX I L =m | d & ' fd A L

TAHHBIX 1o .

B3aUMO/ICHCTBUIO \ —QC —QC /

MOJIEKYIT rasa c

Mex(a3zHoi 00J1aCThIO

0O L Tk
0 100 200 300 400 500 & (»_f)
7% \¢

2.HaiiauTe BeNMYUHY TOKPBITHS CJIOS TBEPAOTO a30Ta FeJIUeEM IPHU
nasnenun 10-3 Ila u Temnepatype nosepxuoctu 4,2 K, ecnu
COOTBETCTBYIOIAsl U30CTEPa COPOLIMH UMEET BUJ, IPEICTABICHHBIN
HAa PUCYHKE JINHUEN 3.
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3.HackonbpKko oTIMyaroTest APYyT OT Apyra TEIUIOThI aAcOpPOLUU Tenus
Ha cJ0sX HeoHa Juig koHueHTpauuu 0.1% (uuus 1) u kceHoHa s
KoHUeHTpauuu 4% (JIuHUS 2), €CIM COOTBETCTBYIOIINE U30CTEPhI
COpOIMH UMEIOT CIICTYFOIIHA BH]T (CM. PHCYHOK)?

P. Topp
1
10‘*-\1
10°} 2
T 35
03l 28
2 3 4 5

4.Kak HaliTH BEIMYMHY HOKPBITHS CJI0sI TBEPAOIO a30Ta FEIUEM,
OKa3aBIIUMCS Ha IOBEPXHOCTH B PE3yJbTaTe aICOPOIIUHN a30TOM ISt
3aJIaHHBIX JaBJICHUS U TEMIIEPATYPbl, €CIIU U3BECTEH BUJL
COOTBETCTBYIOIIEN U30CTEPHI COPOINH, IPEACTABICHHONW HAaIpUMEpP
nuHUEN 3 Ha cnepyronieM pucyHke? OTBET JOJDKEH COIEpKaTh
KOJIMYECTBEHHYIO WH()OPMAITHIO.
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S.HaﬁHHTC 3HAYCHUC PaBHOBCCHOI'O JaBJICHHA I'CIINA,
YCTAHABJIMBAOUICTOCA B PE3YJIbTATC az:cop6111/11/1 9TOro rasa TBEpAbIM
430TOM IIpU TCMIICPATYPEC MOBECPXHOCTU 4,2 K, €CJIM BCIN4YMHA
IOKPLITHA CJIOS a30Ta I'CJIMEM COCTABJIACT 1,5 MOHOCJ04.
COOTBCTCTBYIOH_IaSI H30CTCpPa COp6I_[I/II/I IpeaACTaBJICHA HAa PUCYHKC

JIMHUEH 4.
P. Topp
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Onucanue MKAJIbI OLEHUBAHUS:
Ouyenka: 5

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OeHKa "X0opoIno" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJjaHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus: snanus: ONeHKa "HeyI0OBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO MJIU MPEUMYIIECTBEHHO HE BBIMTOJTHEHO
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COJIEP)KAHUE OLIEHOYHBIX CPEJICTB IPOMEXYTOYHOM ATTECTAIIUA

8 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1./Ins1 Kakoro KOJIMYeCTBa MOHOCJIOEB I'eJIUsl PABHOBECHOE JIaBJICHUE, YCTaHABIMBAIOIIEECS B
CHUCTEME TIPH aICOPOIMH ra3000pa3HOTO TeNus a30ToM, paBHo 7-10—2 Ila mpu Temneparype 4,2
K. M3octepa copOuum nmeeT BUA, IPEACTABICHHBIN HA pUCYHKE JIMHUEH 3 U1 KOHIIEHTPALUN
renus B azote C = 2 %. Kakoe KoJIMuecTBO CI0eB a30Ta 00ECIECYMBACT TAKYIO KOHIICHTPALIUIO?
N3BecTHO, uTO nuametp atoma reaust — 2,6-10—10 M, a mosekynel a3ota — 3,6:10—10 m.

P. Topp
1
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4
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10°—t——
2 3 4 5

2. KoagdunueHT oTpaskeHus 3Byka oT Mex(pa3HOI MOBEPXHOCTH CBEPXTEKYUETO IeNHtsl.
[TpenensHble 3HaAUEHUS. 3aBUCUMOCTh OT K03(h(puiineHTa KoH1eH caluu.

IIpoueaypa npoBenenust

CryneHTbl TO oOuepequ BBITATMBAIOT OWJIETHI, PACIOJOKEHHBIE Ha CTOJIE TEKCTOM BHU3.
3anuchIBaeTCsl HOMEp OuseTa U BpeMs Hauaja MOAroTOBKU OoTBeTa. Yepes omnpeneneHHoe Bpems (110
YMOJIYaHHIO Yac) CTYJIEHTHl C PACHUCAHHBIMU OTBETAMM MOJXOAT K MPEenoaBaTeiio U HAYMHAIOT
paccka3blBaTh OMJIET CBOUMU CIOBAMHU.

L. Ilepeuens Komnemenyuii/uHOUKAmMoOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuusi/Muankarop: NJ-2nk-3 3HaeT MeTobl onpeaeaeHus napameTpoB 3¢ (HEeKTUBHBIX
HU3KOPa3MEpHBIX YCTPONCTB U CIIOCOOEH MPOBECTH UX OLIEHKY

Bonpocsl, 3aganus
1.1.J1511 KakOTO KOJMYECTBA MOHOCIIOEB TeJIs PABHOBECHOE JIaBJICHUE, YCTAHABIMBAIOIIEECS B
cucTeMe MpH aJcopOIUH ra3000pa3HOro reus a3oToM, paBHo 7-10—2 [1a npu remnepatype 4,2
K. U3octepa copOunu umeeT BU, IPEICTaBICHHbII Ha PUCYHKE JIMHHUEH 3 JIJIs1 KOHLIEHTpaluu
renus B azote C =2 %. Kakoe KonuuecTBO C10eB a30Ta 00eCIeuynBaeT TaKyl0 KOHIICHTPAIHIO?
N3BectHO, uTO AMamMeTp aroma reausa — 2,6:10—10 m, a monexkynsl a3ota — 3,6:10—10 M.
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2. KoaddunumeHT orpaskeHus 3Byka oT Mex(pa3HOI MOBEPXHOCTH CBEPXTEKYUETO IeHsl.
[TpenenpHBIC 3HAYCHHSI. 3aBUCMOCTD OT KO3 (HHUITMEHTA KOH/ICHCAIIHH.

2.1. Onpepenute BennynHy KO3 GUIIMEHTa SHEPTeTUIECKON aKKOMOIAIIUY aTOMa HEOHa,
B3aUMO/ICCTBYIOIIETO C TOBEPXHOCTHIO, COCTOSIIICH U3 aTOMOB aproHa JiJIsi MOJEIH
«TPEYroJbHOM» NOTEHIIUATBHOHN MBI, TTyOnHa KOTOpoi coctaBiusieT 0,005 5B. HauanbHas
ckopocTh atoma HeoHa 800 m/c.

2. Kuneruka ajgcopOuuu.

3.1. Onpenenure IWIOTHOCTH ¥ TEMIEPATYPY MMOTOKA OTPAKEHHBIX AaTOMOB OT HETPOHUIIAEMOM
rpaHuUlbl pasaena (a3, eciy MOTOK MaJarouuX (MPUXOIAIINX) aTOMOB SBJISETCS
MakcBelutoBckuM ¢ Temmepatypoir T =100 K u mutotHOCTRIO 0,001 x2/m3. KoaddumueHt
HSHEPreTUYECKON aKKOMOIAIMH BBIUMCIUTE MO YIPOLIEHHON Moienu bayine : Haneraromue
aToMbl - He, aromsl nojioxkku - Ar. TemnepaTtypa nosepxHoctu 6au3ka k 0 K. Uemy paBHbI
BEJIMYMHBI INIOTHOCTH MTOTOKA MACChI JJIs TAAAIOIIUX U OTPAXKEHHBIX aTOMOB?

2. Metoppl aHamu3a MOBEPXHOCTH.

4.1. B paboueii kamepe o0bemMoM 10 AUTPOB HEOOXOAUMO 0OECTIEUUTH ITyTEM
KPHUOCOOIIMOHHOM OTKA4yKH ra3000pa3Horo renus nasieHue He Boie 10-4 [1a. B kayectse
copOeHTa UCIONIb3YeTCs OTBEpAEBIINI aproH. KakoBa Macca 3TOro aprosa, eciiu HauaiabHOe
(1o ocyIecTBICHUSI KPUOOTKAYKN) AaBieHue renus B kamepe Obuto 10 [1a.? Temnepatypa raza
B KaMmepe noctossHHa U paBHa 78 K. M3oTepma agcopOunu renvs TBEPIbIM aproHOM
npuiaraercs (CM. pUCYHOK).

2. OTpakeHue 3ByKa oT Mex(a3HOI MOBEPXHOCTH CBEpXTeKydero renus. Guznueckas
MOCTAaHOBKA U MAaTEMaTUYECKOE OMHMCAHUE.

5.

N7 KaKoro KONMYECTBa MOHOC/IOEB re/IMA PAaBHOBECHOE AaB/eHWe, YCTaHaBNMBAOLLLEeCs B cUCTEME
npu agcopbunn razoobpasHoro reamns a3otom, pasHo 2,7-10-4 MNa npu temnepatype 2,2 K. N3ocTtepa
copbuMM UMeeT BUA, NPeACTaBAEHHbIN Ha pucyHKe ans C = 3 % . Kakoe K0NMYecTBO CN0EB a30Ta
obecneynBaeT TaKyto KOHUEHTPAUNIO? M3BECTHO, YTO gMaMeTp aTtoma reams — 2,6:10-10 m, a
Mmonekyabl azota — 3,6:10-10 m.

2. OCHOBHBIE ITOHATHS BAKYYMHON TEXHUKH.

6.1. Pacuetnas (o pacnpenenennto Makcpenia) 3aBUCHMOCTh mf| (f-¢x)-déydéz ot Ex nns
MOTOKA JIeCOPOMPOBAHHBIX aTOMOB HEOHA TIPUBE/ICHA HAa PUCYHKE JIMHHUEH, a
DKCIIEPUMEHTAIbHBIC JaHHBIE MPEACTaBIeHbI TOUKaMu. HaliinTe BeTU4MHY MIIOTHOCTH MOTOKA
MaccChl IeCOpOMPOBAHHOTO Ta3a (HEOHA) B SKCIIEPUMEHTE. SIBIIsIeTCS U IKCIIEpUMEHTaIbHAS
3aBHCUMOCTh MAaKCBEJUIOBCKUM pacrpeieieHueM?
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2. Ancopbuust u gecopOuust: Gu30copOIHs U XeMOCOpOIIUs, JHEPTHsI aICOPOINH U
JIeCOpOITHH.

7.1. B xanwuisipe tuameTpoM 260 MKM HaxX0IUTCs 00BbEM CBEPXTEKYUero refius, JUIMHa
koToporo cocrasisier | = 1,0972 m. Temmneparypa renus pasra 1.60 K. IIpu mogade k oxHOM U3
Mesk(a3HBIX TOBEPXHOCTEH TeruioBoi Harpy3ku 550 Bt/mM2 nepemsruka He-11 mpuxonut B
JBYDKEHUE K MCTOYHHMKY TEeTIOThL. [Ipu 3TOM »Kuakuii reauii ucnapsercs ¢ «X0JI0AHOM»
mesx(dazHoit moBepxHocTH. [1o mpomecTBUY BpeMeHH t TepeMbIYKa OCTAHABIIMBACTCS U
U3MEHseT HalpaBieHue IBmxkeHns. Onpenenure 3HaueHUE BPEMEHH t.

2. Koadpunment sneprernueckoii akkomonanun. Pacuer Ha ocHoBe Mozenu bayie.
8.1.13BecTHO, YTO NPOBOJUMOCTbD JUIMHHOTO LIMJIMHAPUUYECKOTO TPyOOIpoBoJa B
cBOOOTHOMOJIEKYIIsIipHOM pexkume U onpenensiercs o ¢popmyne U =
[(d3/6L)\2aRT]/(1+4d/3L), rae d — nmamerp TpybomnpoBoaa, L — ero amuna, R —
MHAMBU1yallbHas ra30Basi IOCTOSIHHASI OTKAYMBAEMOro rasa, I — Temmeparypa 3Toro rasa. 3a
Kakoe BpeMs OyJIeT MPOou3BeIeHa OTKayKa COCyJa eMKOCTbIO 1 M3, 3aI10JIHEHHOT'O BO3/1yXOM,
yepe3 TpyoonpoBo anuHOoM 1 M tuameTpom 50 MM, €ClIM 3TO BAKYyMHPOBaHUE
OCYILECTBIISIETCSI HACOCOM ITPOU3BOAUTENILHOCTHIO 1011/C Mpu KOMHATHOH TeMIepaType.
2.Tumnsl uzotepm aacopouuu: ['enpu; JIanrmriopa; bpynayspa, Ommera, Temnepa (BOT).

9.1. PaccmarpuBaetcs miockas Metaindeckas (kodddumment rernonposogsoctu | = 15
Bm/m-K) nnactuHa TOMMUHON D = [ mm., HAXOAAIIASCS B OKpYKaIoIlel cpeae npu
atMocdepHoM (~105 Ila) naBnenuu. JleBast MOBEpXHOCTb IIACTUHBI MOAJIEPKHUBAETCS TPU
temneparype 300 K, a npaBas npu temnepatype 290 K. UeMmy paBHa IJIOTHOCTb TEIJIOBOTO
nortoka (Q), meperaBaemMoro uepes miaactuy? Kak uaMeHUTCs 3Ta BeIMYMHA, €CIIH B IUIACTHHE
MpOJIeNIaTh AECATh MapajlIebHbIX IPOJAOIbHBIX CKBO3HBIX 3a30pOB TOMIMHON d = 10 Hm
(1Hm=10"(-9) m) KaxxbIA?

2. N3octepsol copbiuu. OnpeneneHue TerioThl COpOIuu

10.1. Moust 4He+ c nepBuuHoii sHeprueir EO = 2 M»B cTankuBaroTcs ¢ MUILIEHbIO,
CIeNTaHHOW M3 HeM3BeCcTHOro marepuana. [locne ynpyroro npsimoro 1000BOro coyaapeHus
HOHBI oTpaxkatoTcs ¢ sHeprueit E1 = 1,1 MaB. KakoBa aromHast Macca HEU3BECTHOTO
Mmatepuaina? Uto 3To 3a aneMeHT?

2. IToTok MoJIeKyJ1 Ha MOBEPXHOCTh. Bpemst o0pazoBanust MoHocnos. CpeHsas JuHa
cBoOoAHOrO Npobdera. PexxnMbl TeueHus rasa.

11.1. C BHyTpeHHe# noBepxHOCTH chepbl nuamerpoM 0,5M B pe3ynbraTe JecoOpOLUH ObLIH
yZajeHsbl JBa INIOTHOYIIaKOBAHHBIX MOHOCHOA renns. Yemy cTajo paBHO JaBjeHHUE B Kamepe?
Temreparypa cucTeMbl paBHA TEMIEPAType OKPYKAIOLIEH CpeIbl.

2. JIsmxenne He-11 B kammsipe ¢ mapoM MpH HATHYHH MTPOAOIBHOTO TEIUIOBOTO TIOTOKA.
[TocTaHoBKa 3a7jauu, MaTEMAaTHYECKOE OMMCAHUE, PE3YIIbTATHl PACUETOB M SIKCIIEPUMEHTOB.
12.1. Omnpenenure K03 PuUMEHT TPOXOXKICHHS 3BYKOBOH BOJIHBI, IMAArOIIei Ha MeK(a3HYIO
MOBEPXHOCTh CBEPXTEKYUEro reius u3 ®KuakocTu. TemnepaTypa rpanuis pazaena Ts = 1,9 K.
2. MonennpoBaHue B3aUMOJIEHCTBUS aTOMa I'a3a ¢ MOBEPXHOCThIO TBeporo Tena. Pacuer
CKOpPOCTH 3aXBaTa aTOMa ra3a Ha OCHOBE PELIETOYHOM Teopun. MaremaTuyeckoe ornucaHue u
pe3yJIbTaThI.

16



13.1. Onpenenute BO CKOJIBKO pa3 OTINYAIOTCS KOI(P(HUIIMEHTHI OTPAKEHUS 3BYKOBOM BOJIHBI
R ot moBepxHOCTH KOHJEHCATOB MJid cBepXTeKydero renus npu T =2 K u KuaKoro Hatpus
npu T = 589 K anst wacrorsr 38ykoBoid BostHbI f = 1000 I'1, eciii TEmIonpoBOAHOCTD KUAKOTO
Hatpus [ =75,76 Bt/(MmxK), TemneparyponpoBoHOCTb a =6,65%10-5 m2/c, yaenpHas TemioTa
ucnapenus r=4,39x106 J[>/Kr, IIIOTHOCTh HACBIIIICHHOTO Napa HaTpus r"=1,57%10-5 kr/m3,
IJIOTHOCTB KHUIAKOTO HATpHs » ' =876,21 Kr/mM3, MONeKyJIsspHas Macca HaTpus 23.

2. Koapdunument npununanus. MeToap! ¥ pe3ynbTaThl KCIEPUMEHTAIBHOTO OTIPEIEICHUSI.
14.1. OnpenenuTe BO CKOJIBKO pa3 OTIMYAOTCS KO DHUITMEHTHI OTPaKCHHSI 3BYKOBOW BOJIHBI
R oT noBepxHOCTH KOHJIeHCATOB Ui cBepXTeKydero renus npu T = 2 K u )xuakoro Hatpust
npu T =477 K qis gactorsl 38ykoBoi BoJtHbl f = 1000 I', eciiu TEIIONPOBOAHOCTD KUIKOTO
Hatpus [ '=81,46 B1/(M*xK), TemneparypornpoBoaHocts a =6,75%10-5 M2/c, ynenpHas TeroTa
ucnapenus r=4,45x106 JIx/kr, IIOTHOCTh HACHIIIICHHOTO TIapa Hatpus r"=1,35%x10-7 kr/m3,
IUIOTHOCTB XKHUJKOTO HaTpus 7 '=902,648 kr/m3, MojeKyisipHas Macca HaTpus 23.

2. OcobOeHHOCTH COpOIMH raza B pekUMe Kpuo3axBara

15.1. B xanwmispe nuametpom 260 MKM HaxoJUTCsl 0ObEM CBEPXTEKYUETO Ieius, JUIMHA
kotoporo cocraiset | = 1,0972 m. Temmnepatypa renus pasaa 1.60 K. TIpu mogaue k oxHOM 13
Mesk(a3HBIX TOBEPXHOCTEH TeruioBoi Harpy3ku 550 Bt/M2 nepemsruka He-11 mpuxonut B
JIBUKEHHE K HICTOYHUKY TETUIOTHL. [Ipr ATOM *KUAKUI renuii ucnapsaercs ¢ «X0JI0THOM»
MexdazHoil moBepxHocTH. [1o mpoiecTBuu BpeMeHH t IepeMbIuKa OCTAHABIINBAETCS U
M3MEHSET HamnpaBlieHue IBKkeHus. OnpeaenuTe 3HaUeHne BPEMEHH t.

2. Koadpunment sneprernueckoii akkomonanun. Pacuer Ha ocHoBe Mozenu bayie.

Matepuanbl 1Jisl IPOBEPKH OCTATOYHbIX 3HAHUM
1.MesxaTtomMHbIe CHIIBI Ha TIOBEPXHOCTH pazzeina (a3 u B o0beMe Tena:
OTtBeTsI:
OnuHakoBbIe
Otnanyarorcs
Bepnplii otBeT: OTan4arorcs
2.MaccoBblii pacxo/]i ra3a o BaKyyMHOMY TpyOOTPOBOY ONpeesieTcs MPOU3BEACHUEM
MIPOBOJIMMOCTH TPYOONPOBO/IA H:
OTBeTsI:
Pa3HOCTHIO AABJICHHUI Ha BXOJIE M BBIXO/I€ TPYOOIIpOBOIa
Pa3HOCTHIO MIIOTHOCTEH Ha BXO/JIE M BBIXOJIE TPYOOIpOBOIa
Pa3HOCTBIO TEMIIEPATYpP Ha BXO/JIE U BBIXOJIE TPyOOIIpOBOIA
BepHblii 0TBET: pa3HOCTHIO TUNIOTHOCTEH HA BXOJIE€ ¥ BBIX0JIe TPYOOIIpOBOIa
3.Kakoii pexxuM paboTbl aTOMHO-CHIIOBOI'O MUKPOCKOIIA MOKET Pa3pylliaTh MOBEPXHOCTh?
OTBeTsI:
KOHTaKTHBIM
OECKOHTaKTHBIN
MOJTYKOHTAaKTHBIN
BepHbIi OTBET: KOHTAKTHBIN
4. Kakoe TpeOoBaHUE MPEIBABISICTCS K TOBEPXHOCTSAM MPU U3YICHUH TIPU TTOMOIIH
CKaHMPYIOLIETro 3JE€KTPOHHOTO MUKpOcKona?
OTtBeTHI:
OHa JIOJKHA OBITH BHITIOJNHEHA U3 U30JIATOpa
OHa JIOJKHA OBITh MPOBOASILEH
OHa JIOJKHA OBITh ONTHYECKU TIPO3PAYHOMN
BepHriit 0oTBET: OHA TOJDKHA OBITH MPOBOASIICH
5.Kakoii Tun copOumu xapakTepu3yercs pacrpeaeneHuem copbara mo ooremy copoeHra?
OTBeTHI:
aacopOus
abcopOrus
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Bepuslit oTBeT: abcopOuus
6.Kaxkumu critamu 1o 60J1b111eH YacT 00ycioBiieHa Gusznyueckas agxcopOnmsi?
OTBeTHI:
Ban-pnep-BaanscoBsiMu
AJIEKTPOMArHUTHOTO B3aUMOJICHCTBUS
MOHHOM CBSI3U
BOJIOPOJIHOM CBSI3U
Bepnpriit orBeT: Ban-aep-BaanbcoBbimMu
7.Kak HazwsiBaeTcs KOd((HUIMEHT, XapaKTEPU3YIOUIHH JTOJII0 aIcCOPOMPOBAHHBIX AaTOMOB (TN
MOJIEKYJT) U3 MOJIHOTO YKCJIa YaCTHII, B3aUMOJICHCTBYIONIUX C TOBEPXHOCTHIO?
OTBeTHI:
MPUINTAHUS
aacopOuuu
B3aMMOJICICTBUS
BepHblil OTBET: IPWIHIIAHKS
8.YpaBHeHUe U30TepMbl JIeHrMIOpa OMMCHIBAET cliyyai aJcopOIuu, KOraa MOKHO IIpeHeOpeyb
MEKMOJICKYJIIPHBIM B3aHMOICHCTBHEM:
OTtBeTsI:
agcopOeHTa
azcopbOara
ancopbara u agcopOeHTa
Bepwpiii otBeT: agcopbara
9.Beipaxkenue st KO3QPUITMEHTa aKKOMOJAIMH YHEPTUH, IEPBOHAYAIBHO BBIBEICHHOEC
bayne, cnpaBenuBo ais:
OTBeTHI:
J000BOTO CTOJIKHOBEHHS MOJIEKYJI T'a3a U aTOMOB IIOBEPXHOCTH
CITydasi, KOT/Ia MEX/Ty HAIpaBICHUEM yaapa ¥ HOPMAJIbIO K IIOBEPXHOCTH €CTh HEKUH Yo
BepHnblii 0TBET: 1000BOT0 CTOJIKHOBEHHSI MOJIEKYJI ra3a U aTOMOB TIOBEPXHOCTH
10.Kakoe ycnoBue sBisieTcs: 00s3aTeIbHbIM U1 CBEPXTEKydecTr?
OTBeTsI:
MMOCTOSTHHOE JIaBJICHUE
TEMIEPATyphl, OMU3KHUE K a0COTIOTHOMY HYJITIO
BBICOKHE TEMITEPATYPHI
BepHnblii 0TBeT: TeMiiepaTypsl, OJU3KHE K a0COTOTHOMY HYITIO

II. Onucanue wkKanvl ouenueanus

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIIOIIHEHa B paMKax "MPOABUHYTOTO'
ypoBHs. OTBETHI 1aHbI BEPHO, YETKO CPOPMYIMPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakxmepucmuxu vinoiHeHus sHanus: PaboTa BeIONHEHA B paMKax "6a3oBoro"
ypOBHs. BOJBIIMHCTBO OTBETOB JaHbI BEpHO. B yacTu maTepuaina ecTh He3HAUUTETbHbIE
HEJIOCTATKU

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6binoiHeHus 3nanus: Pabora BBIMOIIHEHA B paMKax "ToporoBoro"”
ypoBHs. OCHOBHasI 4aCTh 33JJaHHs BBITIOJIHEHA BEPHO. Ha BOTIPOCHI YIITYOJIECHHOTO YPOBHS

Oyenka: 2
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Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: PaboTa He BHIIOTHEHA WM BHITOJTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHHO

1I1. IIpaguna évicmasnenus umo2o80i OYeHKU no Kypcy
HToroBasi oneHka MO Kypcy BBICTaBJISIETCS HA OCHOBE OILICHKHU 3a MPOMEKYTOUHYIO aTTECTalHUIO.

Bo3moxeH ciydaii, Korga B CHIy 3HAYMTEIHHO OTIMYAIOMICHCS TEKyIIeHd OIEHKA MOXET OBITh
MIPUMEHEH MOBBIIIAIOIINNA UIIH MOHMKAIOIUN KOAPPUIIUEHT

19



