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1. JIMcuuIiaabl, BKIIOYEHHbIE B nporpamMmmy BCTYIHTEJILHOI0 HCOBITAHMS 110 Gusnke B
MarucTparypy ‘ ‘ ’ ’ '

1.1. Obwas dpuzmxa. L

1.2. HcenepoBanust CTpyKTYpEL H CBOMCTB YIIepoHbIX HaHOMATEPHAJIOB.

1. 3. KonebarenbHEIe CIIEKTPBI KOHIEHCHPOBAHHOTO YIIIepoJia ¥ HAaHOYTJIEPOIa.

CITEIIKYPCHI 10 (I)I/ISI/IK‘E KOHJICHCHPOBAHHOTO COCTOSHUS :

2. Conep:kanue yqeﬁ'iflblx JHCIUILTHH

2.1. «O6mas dusuxay.

TeMbI (BOIPOCEI) ‘ . » o

1. Tlousitre o xoebatensHoM ABIKCHIN. CBOGOTHEIE U BBIHYKJICHHBIE KOJIEOaHUs. ypaBHEHHE
xonebanuii. Kosppunment 3aryxanus, NOrapu(pMUdecKuit JIEKPEMEHT 3aTyXauus. Pe3onanc. '

2. Crnoxenne KoneOaHHH OIHOTO HAIpABIEHHS H B3aHMHO HepﬁCHI{HKYHHpHLIX KoJleOaHuii,
Buenns u durypsr Jluccaxy. | B R _

3. OcHOBEHI MOJ'IeK);r’JI}IpHO-KHHCTPIQCCKOﬁ - T€opuM Tra3oB. Pacmpermenenms Bomsnmana,
Maxkcsemna. Crarucruka Maxkcsemta-Bonsnvana. Omsrr IIrepHa. i :

4. AKycTHYeCKHe. BOJHBL U HX KIACCHDUKALHSL, YpaBHeHHE IIIOCKOH aKyCTHYECKOH BOJHEL,
CKOPOCT H JUIHHA BOJHBI Y IbTPa3ByKoBast 1epeKTOCKOI s, ToMorpaduss. ‘ ‘

5. OcHOBHBIE TIOHATHS TepMoxMHaMuKH. [IepBoe Hauamo TEPMOJMHAMUKH.. €70 IIPIMEHEHHE K
H30IpoLeccaM B HICAIBHOM rase. I'paduk nponeccos. Beunsrit geuraress HEPBOTO poja.

~ 6. TernoBsle Manmuus!, Lluk Kapro. KTIJT maxira Kapro. KITJ] peatsHBIX TeITOBbIX MALIHH.

7.. BHYTpeHHSS 9HEprHS ~TepPMOIUHAMHYECKOM cucrembl, Teopema o paBHOMEpHOM
pacIpesie/leHud SHEPruH M0 CTENeHsIM CBoGomsl. Kiaccmueckas TEOpHsl TEINIOEMKOCTH Ta30B H .
'TBEPJIBIX TEJI, [PAHALEI IPUMEHHUMOCTH TEOPHH, ' I _

8. IlepBoe, BTOpOE ¥ TpeThe Havama TepMoaAHAMUKH. TIoHsTHE 06 SHTPOIIMH U €€ H3MEHEHUH B
TEPMOMBAMHUYECKHUX IIpoLeccaX, CTaTHCTHYECKHE U TEPMOIUHAMHUUECKHE dopmynuposku 11 Havaa.

9. SlBneHus mepeHOCA B MOJEKYJIAPHOM ¢uzuke. 3aKoHEI nuddy3HuH, TEIIONPOBOXHOCTH H
BSI3KOCTH U MX aHAJIH3. | . o )

- 10.- 3akom Kynona. IgaHpH)KCHHOCTB ¥ IOTEHIHAT QJIEKTPOCTATHYECKOTO TI0JII TOYEHHOTO
sapama. ['paduueckoe m30 PKCHHE ONEKTPOCTATHUECKHX IONel. CB3h HANDSHKCHHOCTH K
noTenuana. [Ipuamun cynepnosuuy mosmeit. OneKTpocTaTHyecKas TeopemMa OCTporpanckoro-I aycca,
‘€€ IPUMEHEHHUE K pacueTy mojei. T _ ; ’ N

11. MaruutHOE mOJNE, HMHAYKIMS M HANPIKECHHOCTH MaruuTHoro mouss. ['paduyeckoe
U300pakeHHe MAarHUTHBIX noneil. CriTel MarHuTHOrO . B3aumoneiicteus (Ammepa u Jlopenma).
[IpyHIHUN CYHepIO3UINY MATHATHBIX MOJIEH. o , o L

12. Ilonsprele M HENOISPHBIE JMIIEKTPHKY. Tlonsipusanust  MAIEKTPHKOB, BEKTOp
IOJIAPU3AIH. }II/IBHGKTpH‘IéCKaSI IIPOHHIIAEMOCTE M BOCHPHUMYHMBOCTh.  CErHETORJEKTPHKH,
THCTEPE3UC. | e : } Ty ,

13. MaruutHbIe CBOI‘/’J{CTBa BemecTBa. OCHOBEI TEOPHH MaWa, IIapa- H (beppomarHeTmMa.
MarnuTHas HpOHHHaCMOCTL{ M BOCIPHMMYMBOCTE. MarHuTHeI ructepesuc. Ilpuvenenue
(beppoMarHeTHKOB. _ , Eote e R

14. MaruutHoe none TokoB. 3axkoH buo-Capapa-Jlamiaca. 3akoH IIOJIHOTO TOKa. DHEprus
3IEKTPHIECKOTO X MAarHUTHOTO HOJIEH. ' ' ; A ‘

15. Kiaccuyeckas TEOPHs 3JIEKTPONPOBOSHOCTH MeTtaiuioB. 3akoHbl Oma u JDxoyns-JIenna B
WHTETpaNbHOR  u  guddepenrmansuoll  dopme. [lonatne 0 CBEPXIPOBOIUMOCTH,
BBICOKOTEMIIEPATYPHAS CBEPXIIPOBOJUMOCTb. AN ‘ by

16. OCHOBBI 30HHOH TEOPUM TBEPJOTO Tela. Pewenue  ypasnenus Illpenunrepa mms
BIIEKTPOHOB B KPHCTAILTE, aA1abaTHOE MPUGITIKeH e, 30HE Bpuiimosma. _ _

17. DnexTpomMarHmTHas HHAyKOMA. VIHTerpaipHas u mapdepeHnranbHas GOpMEI 3aKOHA
JIEKTPOMArHuTHOH HMHAYKuud - @apages. IIpaBuno Jlenna. CaMOMHAYKIHSL - MenyxTuBHOCTE.
IIprmenenye 3aK0Ha IEKTPOMATHATHON MHIYKIHH. _

18. MnTepdepenuus cBeTa U yCITOBHS €¢ HaOIIoAeHNs, MeTob! HabIoIeHysl HHTephepenHIun
B omrtuke (Ousepkama M OGuIpH3Ma Openenst, meron IOmra). Vemous max u min Kaprumsr

UHTEp(EPEHIUH.




19. Mudpaxus cera u e BubL. IIpuHImI Iofirenca-Openerst, 30861 Ppenerns. OGbICHEHHE
Jdpakiud chepraecKoi ¥ IUTOCKOM BOJHBI Ha OCHOBE 30H Ppenens. JludpaKkinoHHas permeTka.

20. EcrecTBeHHBI W IOJIPU30BaHHBI  CHEr. Bumsl nomspusanuu. 3akoH bprocrepa.
Ionspuzatopsl - u aHaJII/I3aL1‘0pBI, NOJTY4eHHEe MOJIPH30BAaHHOrO cBeTa. CTemeHb MOIApH3aIyy
u3lydenns. 3akoH Mamoca. | = v - _ o

21. ucmepcus ceta. HopmanbHas # agoMampHas mucnepeusd. @opmyna Komu. OcHoBer
SNIEKTPOHHOM TEOPHH TUCIICPCHH. J ok o v '

22. U3nyyatenbHas ¥ TOTVIOIMIATEIbHAS CIIOCOOHOCTE Tel. AGCONIOTHO YEpHOE Tejo. 3aKOHEI
Kupxrodga, Credana-bonpumana. Buna, popmyna ITnanka U e€ aHajms. = :

23. TlocrynmaTsl = crmenManbHON TEOPHH —~ OTHOCHTEIHHOCTH. ITpeo6pa3zoBanus Jlopenna.
PelsTHBHCTCKUN 3aKOH CIIOXEHHs CcKopocTell. OCHOBHBIE KHHEMATHUECKHE I JTUHAMHYECKUC
CIE/ICTBHSA M3 TEOPUU OTHOCHTENEHOCTH. | ‘ o _ ' :

24. KBaHTOBbIE ' CBOMCTBA ceera. Qotoaddext u ero BHmBL OMBITH W 3aKkoHB CTONETOBA.
Ypasrenue Jiinmrelina. Kpacas rpanuuna Gorosddexra. :

25. ‘Tunoresa ne Bpoinsi o0 BOJHOBBIX. CBOMCTBAX MHKpPOYacTHI, - COOTHOIIEHHS
HeompeaeneHHocTel [eiizenbepra u ux aHams. [ s :

26. Ilocrymater Bopa. Teopus -BOZIOPOICIIONO0HOrO atomMa mo Bopy. 3akoHoMepHOCTH B
aTOMHBIX crieKTpax. @opmyina banemepa. Onbrrst Opanka u Iepria. S o

27. 3aKOHBI COXpaHEHHS B (PU3HKE U UX CBS3b C CHMMETpHEH IIPOCTPAHCTBA U BPEMCEHH.

28. OCHOBHBIE XapaKTEPHCTHKH aTOMHEIX smep  (3apsm, Macca MeXaHH4eCKHi MOMEHT,
MArHUTHBIH MOMEHT, pa3mep Apa). XapaKTepUCTHKA SIEPHBIX CHIL Oneprus cBasm. JeexT MacchL.

©29.  EcrecTBeHHas M HCKYCCTBOHHas = palMOaKTHBHOCTh.  PaIHOAKTHBHEIE PSIEL
3aKoHOMEpHOCTH anbda, GeTa-, raMma pacHaza. 3aKoH PaaMoaKTHBHOIO pacmaja. »

30. Snepmsie peakuwn. Peakius [eI€HHT W CHHTE3a ATOMHBIX saep. OHEprus sIepHBIX
peaknuii. XapaKkTepucTHKa SAepHbIX CHIL. Jlenenue suep ypaHa. ’ - .

31. ®yHmaMeHTaNbHEIE. B3aUMOIEHCTBHS. 9HéMeHTapHBIe YaCTHIBI M HMX KJIacCHU(pHKALHA.
Peakiuy B3aMMHOT0 IPEBpAIICHUS 3IEMEHTAPHBIX YACTHIL, KBapku u rmoonsl. MeTozs! perucTparimm
3JIEMEHTAPHBIX YACTHII, | ' :

Jlureparypa mis HOATOTOBKH ' :

1. Uponos ML.E. Kypc o6eit gpusuxu B 5 1. M.:Bricmas mkoma- 2010.

2. Casenses U.B. Kypc o6meit ¢pusuku B 3-x TOMaXx.- Beicmmas mxona. 2008.

3. T'opbaues B.B., Cmomnpma JLT, ®u3pKa MHOMYNPOBOJHUKOB . M = METALIOB.- M.:
Mertamnyprus 1976. - o o - ' :

4. Jluennes H.M. Kypc ¢usnku [DnexTpoHHBIIH pecypc]: yuebunk / HM. Jlusenues, - 7-e

w3, creH. - CII6.: Jlame, 2012. 672 c.: w1, — (YaeOHUKY 1715 By30B. CnenuanbHas juTeparypa). -
Pexnm noctyna: http://e.lanbook.com/view/book/2780/ - 3arm. ¢ sxpana. ISBN 978-5-8114-1240-2/ -

5 Upmues, AJl. ®uzuka [OnexrponHsli pecypc]: yueb.mocobue / JLA. VBnues . - 2-e usg,.
ucnp. - CI16: Jlans, 2009. 672 c.: wi. — (YaeOuuku mus By3os. CrermansHas TMTEPaTypa). - Pesxum
nocrymna: http://e.lanbook.com/view/book/163/ - 3ari. ¢ sxpara. ISBN 978-5-81 14-0760-6.

2.2. «Mccrenosanue CTPYKTYPHI U CBOMICTB y-rnepo,uﬁblx HaHOMaTepHaHOB)>, «Konebarenbueie
CIIEKTPBI KOHJICHCHPOBAHHOI'O YIJIEPOAa U HAHOYTJIEPOIa»
Temer (Boripockr) s . . T _ .

1. Crpoenwe ¥ OCHOBHEIC (H3HYECKHME  CBOICTBA AUIOTPONHBIX  COEMHEHHIT
KOHJICHCHPOBaHHOTO yriepona (KY) - anmas, rpadur, KapOuH.

2. CrpoeHHE H OCHOBHBIE CBOMCTBA HAHOKPHCTAILTMYECKHX YIIIEPOIHBIX  CTPYKTYP:
HAaHOTPYOKH, (ysiepeHsl, HaHOAIMAa3El. HaHoKpucTaumdeckue GOPMBI YIIEpOLa cO CMEMaHHBIMMU
SJIEKTPOHHBIMUA KOHQ)HpraIII/IﬂM_H. el e L o

3. CIpyKTypHbIE IpEeBpAICHUS. B yIJIEpOje IPH -BO3NCHCTBHH ‘TEMIIEPATyphl M JaBIICHHS.
OCHOBHBIC PEICTABIEHNS O JUCIIEPCHH SIIEKTPOHOB B 30HE bpunmosna KV, ‘ _

4. Crpykrypa KonebaTenpHOTo CIEKTpa anMasa, TpadiTa, KapOmia. HAHOKPHCTATHIECKOTO
yriepoza, 'MHTEpIpeTanus KojeOaTeNbHbIX MOJ B CIIEKTpax. Bimuanne pedextoB w mpumeceil Ha
KxonebarenbHsIt cexTp KV, |- o '



5. YpaBHEHHS KIIACCHYIECKOro JIMCIIEPCHOHHOIO aHATHM3a MPH H3YYEHHH KONeHATeIbHOrO
crexrpa K. ‘ H IR o - :

6. OcoGeHHOCTH pacyeTa ONTHYECKHX XapaKTepucThk KV ¢ moMombio ypaBHeHu# Openerns.

7. [lmcnepcuonnsie  cootHomeHns Kpamepca-KpoHHra B HCCENOBAHMM — ONTHUECKHX
- xapaktepuctuk KV.. ' o : '

8. OOmas XapaKTepuCTHKa NPHOOPOB M METOIOB CTIEKTPOCKOIIMK: PEXUMEI IPOIYCKAHHS,
OTPaXEHHS (3ePKAIBHOTO, - MTUDDY3HOro, MOTHOTO BHYTPEHHETQ OTpPaXXE€HHUs), KOMOHHAI[HOHHOTO
paccestHus. S ] ' _ IR

9. OCHOBEI . TEODHH M METOMEI TIPOBEACHHUS KAYECTBEHHOIO M  KOJIHYECTBEHHOT'O
cnekTpoporomerpudeckoro anamusa. Popmyna Byrepa-Bepa. MCTOUHHKH ONTHYECKOro U3JTyYeHUH,
nasepsl - pU3HYECKHe CBONCTBA, AHANA30HEI H3IyYeHHUs], TpPUMEHEHHE. ; ‘

10. OcHOBHI -Teopust OmHGOK B 00paboTke SKCIEPHMEHTANBHBIX NAHHBIX. AOGCONIOTHAS W
OTHOCHTE/IbHAS IIOrPEITHOCTE 9KCIIEPUMENTA. I10TpPeIHOCTh NPAMOro H KOCBEHHOTO U3MEPEHUS.

11. IlpuHmmmer paGoTEl OCHOBHBIX MEXAHHYECKHX, TEIUIOBBIX, OJIEKTPOMATHHTHBIX U
ONTHYECKHUX IIpHOOpOB. IleHa memeHms, Kiacc TOYHOCTH MpPHOOpOB. CTaTHCTHYeCKas ommOKa H
CIIOCOOEL €€ pacyera. - S 3 | : _ '

12.- PactipenienieHne Ciy4alHBIX COBBITHIL (pactipenenenmne Ilyaccoma, I'aycca Jlopewnra).
Pacripenenenne CTbrofeHTa, METO/ MaTBIX BEIGOPOK. : '

Jluteparypa JUIs IIONTOTOBKH RF : ~

1. HTynenos C.B. ®u3HuKa yriIepoIHbIX MATEPHAIOB.- Yenabunck: Metamryprus.- 1990,

2. Barxum T'II, Baiituarep E.M. Ilecun JLA. Omnpenenenne xapaktepa TrHGpHIH3AIUE
BAJICHTHBIX COCTOAHMH yIJIepo/ia CIEKTPOCKOIIMYECKUME MeToJaMu. - Yensbunck: UI'TY.1996.

3. Benenxkos E.A., VsaHosckas B.B., HBanosekuit  A.JI. HaHoanMassl W pOICTBEHHBIE
YTIepOJHBIE HaHOMaTepHaislL.- ExarepunGypr: VPO PAH.- 2008. G

4. Aupumor U.M., KoGenesa C.IL, Illemepo VH. ®usnka KOHJICHCHPOBAHHOTO COCTOSIHHSL.
OJNeKTpoHHAas CTPYKTypa TBEPIBIX Tell. JIaGopaTopHsIii IIPaKTUKYM.- M.:
MUCHC .- 2014, 76 c. — http://e.lanbook.com/books/element.php?pll id=51696. e

3. lllkaja OLeHHBAHMS BCTYIHTEILHOTO MCHBITAHM (omuH Bompoc)

bann ; - XapakTepHCTHKA 0TBETA
‘ 1. Otsersl Ha I@OCTaBIEHHEIH B Ouiere BONPOC * M3JIaraeTcsl — JIOTHYHO,
' TIOCIIEZIOBATENFHO ¥ HE TPeOYIOT. JOOTHHTEIBHEIX HOSCHEHHH. '
2. JIeMOHCTPHPYIOTCS IyGOKHE 3HAHHS TUCIUILIHABI CIIEIHATBHOCTH.
3 3. Jenarorca 06OCHOBaHIHBIe BBIBOILB_I. R £ ,
4. OTBeT caMOCTOSITENBHEII, IIPH OTBETE HCIIOIB30BAHEI 3HaHMsI, IPHOOPETCHHEIE
‘paHee. : Ll e e
1. OTBeTHI Ha IIOCTABICHHBIN BOIPOC B OHIIETE H3NATAIOTCS CHCTEMATU3UPOBAHO U
II0CJIE0BATENBHO. ‘
2. JleMoOHCTpHUpYeTCs yMeHHe QHAJIM3UPOBATh MATEPHAN, OHAKO HE BCE BEIBOJIBI
HOCSAT apryMeHTHPOBAHHEIH U JI0KA3aTeTbHbIA XapaKTep. e .
x - Marepuan wusnaraeTcs yBEPEHHO, B OCHOBHOM IIPaBHJIBHO JaHBI BCE
OTIpe/IeIIeH S 1 OHSTHL. B - .
4. Jomymensl  HeOONbIIHE HETOYHOCTH IIPH  BBIBOJAX W  HCIONB30BAHHH
TEPMHUHOB. ' : | _
L. ~ JIoIyCKaroTCs HapyLIeH s B TIOCJIe/IOBATEIEHOCTH H3JI0KEHHS TIPU OTBETE.
v JIeMOHCTPUPYIOTCS NIOBSPXHOCTHBIC 3HAHMS JUCIUIIMH CIICIHATLHOCTH.
3‘ : 3., VIMeroTcs 3aTpyIHEHHUS C BEIBOJAMH. : »
4. OrnipenienieHust ¥ ITOHATHS JaHBI HEYETKO. . :
1. Marepuan u3NaraeTCs . HEMOCIENOBATENEHO, COMBYMBO, HeE TIPEJICTABIISET
2 OIIpe/IENIEHHOM CHCTEMBI 3HAHMH 110 IHCIUILIHHE R
2. lonymensl rpyOble OMMOKH B ONPENENeHHSX | OHSTHSX.




HeMoBapHaHT_c oTBeTaMH_- (PU3HMKA (MaKcHMAIbbIii 6211 100)
Berynureannblii sx3amen «03.04.02-mMarucTpbi»

1.TenoBasg mMamuna COBepmlma 32 IHKJ paGOTy 15k, oTBeass Ha XoJMOAMJABLHHK 5],
TemnepaTtypa Harpesateas 100°C, xoxoanasnuka 10°C . Kakos KIIJI TensioBo#i MamiuHbI.
(Otsernr B CH), (16 6a10B)

OrtBeTbi:

a) ox00 0,75 = 75%,

0) okoio 0,24 = 24%,

B) oKoJ10 0, 3

2. Cuia, CKMMAOMAS OPYKHAY HA BeJTHYH HY X, H3MeHsieTcs N0 3akoHy: F(x) = 50x (CH). Ecin
npy:KHHA ckaTa Ha 2 cu. KakoBa noTenumnatbnast SHEPrast CKATHS NPYKHHDI

(OtBetn1 B M/IK), (16 6a/10B)

OTtBeTbi:

a) 50 m/Tx,

0) ImJIx

B) 10 m/ne,

3. B cocyne oonemom 101 coxepxutess 4 mMoas aprosa m 8 2 BOJ0poO/a, npu Temneparype 7 'C .
KakoBo n1aBienne cmecn.?

(OrBern1 B CH) (16 6am710B)

OtBeTnI:

a) 0,55%10° Ia,

6} oxoao 1 86‘“3@{’ fla,
B) okoI10 6,42%10° I1a,

4. OObeKkT B BHAE OTpe3ka BbICOTON 20cM pacmoJiaraercs Ha paccTOSHHH 25 ¢M oT
cobuparonei JUH3BI ¢ onTHYecKol cuioil 2am. Kakum Oyne m300paskeHre MpeaMera 1 ero
BBICOTA

(OrBetn1 B CH), (20 6a/110B)

OTBeThI:

a) mEUMOE, 0,5 M,

0) ]IGHCTBI/ITCJH:HOG 0,4 ™,

B) Munmoe, 0,4 m,

5. 3a 30c ne pacnasocs 1/8 yacTh pagHoaKTHBHOrO npenapara. Kakos nepuon moJjypacnaza.
(OtBetn1 B CH), (16 6a/10B)

OTBerhI:

a) 240c

6) 90¢

B) 10c¢

6. B 3amkHyTOl 3J€KTpHYeCKON wemm, cocrosimeil W3 Hcrounnka Toka ¢ JJIC 15B m
BHYTPEHHHM CONpPOTHB/IeHHEeM S OM nMeeTcs: 1Ba 10C/1eJ0BATEIHHO COETHHEHHBIX PE3HCTOPA
conporuseHrem 10, 20 Om, Kk KOTOpEIVM MApa/LIeTBHO MpUcoeuHen pesuctop 15 Om. Yemy
PaBHO HANPSIZKEHNE HA NAPALIETLHOM YYaCTKe

(OtBetnl B CH, oKkpyrauTh X0 Aecathix), (16 Gamios)

OTtBeThI:

a) 12 B,
6) 5 B,
B) 10 B

[IpaBUJILHEIA OTBET — BBIIENEH KPACHBIM ¥ JKUPHBIM HIPAGTOM
IHoarorosm; bextepes A.H.

)



