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1. HEJIM OCBOEHUS JUCIHHITJIUHBI

[lenamn  ocpoenust aucuuiuMuel  «Dusuka»  swusercs obecnedenue  Oyaymiero
cnenpanucTa Hay4yHolt Qusuueckolt 0a3oif, Ha KOTOpOl B BBICIIEH TEXHHUCCKON ILKOJIE
cTpouTcs OOIIECHHIKEHEPHAs U CHeLHallbHas noarotoeka. [locsenoBareisHoe n3ydenne GpU3HKH
BbIpadaTblBaeT clHelM(UUSCKHH METOJl MBIUUICHHS, (HU3HYECKYIO MHTYHLHIO, KOTOpPbIE
OKa3bIBaIOTCA BECbMA IUIOJOTBOPHBIMM M B JApPYruX Haykax. CIICHHAINCTBI, MOJYYHBIIHE
mpoxkoe (u3uKo-MaTeMaTHueckoe oOpaszoBaHue, MOTYT CaAMOCTOSATEIBHO OCBAMBATL HOBLIC
TEXHHUYECKUE HANPaBJICHHSA, yCIeHo paboTaTth B HUX, JIETKO IEPEXOJHTh OT PELICHUS OJHUX
3a71a4 K JPYTUM, UCKaTh HECTAHAAPTHBIE M HETPAIULMOHHBIC MYTH, YTO OCOOCHHO BAKHO JUISI
npogeccHoHaabHOI MOOUILHOCTH CIEUUATHCTOB B YCJIOBHAX YCKOPEHHOIO PA3BUTHS TEXHUKH,

3anaun JTUCHUILINHEL:

® TeOpeTHYecKas IMOArOTOBKa B oO1acTH (U3HKH, [03BOJsONAs Oy ylHIMM HHKEHEpam
OPHEHTHPOBATLCS B IIOTOKE HAY4HOH M TeXHU4eCKOH HH(popmaluy ¥ obecrneunBaionas um
BO3MOJKHOCTh MCIIOJIL30BAHUS HOBBIX (PU3HYECKUX NPHHIIHIIOB B TeX 00JacTaX, B KOTOPBIX
OHH CIIELUATH3HPYIOTCS;

e (opmMupoBaHHE HAYUHOIO MBIIUICHHS, B YACTHOCTH [PABHILHOIO TMOHUMAHHS IPAHMIL
NPUMEHHMOCTH Pa3IvuHbIX (U3NYECKUX MOHATHH, 3aKOHOB, TCOPHH M YMEHHS OIICHHBATD
CTEINEHb JIOCTOBEPHOCTH PE3yJIbTATOB, MOJYYEHHLIX € IIOMOUILIO HKCIEPHMEHTAIIBHBIX HIIH
MaTeMaTHUECKHX METO/I0B HCCIICHOBAHMS;

* BBIPa0OTKA NIPHEMOB H HABLIKOB PEIICHHUI KOHKPETHBIX 3a7a4 H3 pasHbiX obiacteil Gpusuku,
[IOMOTAIOIIMX CTYAEHTaM B JAIbLHEHIIEM peliaTh HHKECHEPHbBIE 3a1aul.

* 03HAKOMJICHHMEC CTYJAECHTOB C COBPEMEHHOH HayuHoil ammaparypoil u BbIpalOTKA y HHX
HAYAILHLIX  HABBIKOB  IPOBEJACHMS  HDKCHEPHMCHTAILHLIX — HAYYHBIX  HCCIIE/I0BANHI]
pasIMYHBIX (PU3HYECKHUX SBJICHHH U OLEHKH MOTPELIHOCTE H3MepeHHii.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII BO

Jucnummaa «®usukay otHocuTes K Oazopoit uwactu Gnoxa bB.1 OINIOIL Msyuenue
JUCLHUILTHHEI IIPOXO/IUT BO BTOPOM CEMECTPE.

Jns yenemnoro ocoenust Kypea (HU3MKM cTyaeHTaM HeOOXO/HMMO 3HATL CJICAYIONINE
pasnens! Beiciueil marematuku: Juddepenumnanbuoe ncunciaenne, Murerpaisnoe neuncienme,
AHaJIMTHYCCKAs TEOMETPUst M JiMHeHHas anreOpa, Panbl, DiaeMenTbl BEKTOPHOIO aHansa.
DyHKIHH KOMILIEKCHOro nepemennoro, Juddepennunansipie ypasueius, DieMeHTh TCOPHH
BEpPOSTHOCTEH U MaTEMaTUUYECKOH CTATHCTHKH,

OcBoenue JUCHMIIIMHBI HEOOXOANMO JUTSI H3YUCHHS CIEAYIOUHX JIMCIMIIHH yueOHOro
mana:  «QU3MKO-XUMHYECKHE OCHOBBI HaHOTexHonoruity, «Teopernueckas MexaHHKay,
«Ilpuknannag mexanuka», «MaTepuanoBecHHe HAHOMATEPHAIOB M HAHOCHCTEM» BBLIITOJIHCHHE
BBIYCKHOM KBaTH(UKAHONHOH paboThl.

3. KOMIIETEHIUHH OBYYAIOIIEI'OCS, ®OPMUPYEMBIE B PE3YJILTATE
OCBOEHUS IUCIHHIIJIMHBI

B pesynbrare ocBoenus AHCHHIUIMHLI 00yyaloumiics IOKeH AeMOHCTPUPOBATE CIIE/YIONIHE
pe3ynbTaThl 00pa3oBaHust:

1) 3uars:

* (yHIaMEHTANLHBIC 3aKOHBI NPHPOJbI B OOMACTH KBAaHTOBOI, aTOMHOH M saepHOif
¢uzuxu (OITK-1).

2) YMers:

® NPHMEHATH (PH3NYECKUE 3aKOHBI JUISl PELIeHNUs TIpakTHycckux 3anau (OITK-1).

3) Bnanets:



® HABBIKAMH MPAKTHUECKOT0 NpHUMeHeHus 3akonos (uzuxu (OITK-1).
Komnerennuu, yactuuno GopMUpyeMble B paMKax OCBOCHHS JMCIIHILINHBL

OIIK-1. CnocobHocThIO

HCIIOJIB30BATh

OCHOBHBIC

3dKOHBI

CCTCCTBCHHONAYYHBIX

JUCIHMIIJIIMH B HpO(I)eCCHOHEUIbHOf;I JCATEJILHOCTH, TNPHUMEHATL METOIBI MaTEMaTHYECKOTO

aHajlln3a U SKCICepHMEHTaIbHOT'O HCCIICAOBAHH.

4. CTPYKTYPA U COAEPKAHHUE JUCHHUITIJINHBI

0611185[ TPYAOCEMKOCTL JUCIHIUIMHEI COCTaBIISACT 4 3aueTHrle eMHHIL], 144 yaca.

Buae yuednoii paboTsl, BKIouas OBue DopMbI TERYIIETO
o CAMOCTOATCILHYIO pi’lGDT}’ CTYACHTOB -q:&:’:lﬁ KOHTPOsA
& E’ W TPYJI0EMKOCTh (B 4acax) ?aaﬁm-m YCTIEBAEMOCTH
No Pasnen (Tema) 3 § 2 2 w C NpUMeHenHem (.”,0 'Jw.m,'?_}w
n/n JHCUMIIIHHDE i = = 5 = z = _% = o | MHTEPAKTHBITEIX “‘:g":::’:':”'
- % E g E E é g é ;3;-) E MET“HU% I'IDONIC'J(KI}':I'D‘IIIUI"I
_— a. qaca
= = £E8 | 8 g g = < g ATTECTALHMH
5 = = (no cemecnmpan)
KBanToBas npupoaa
1 BEROR 12 | 13| 4 - 20| - |12 - | 12/50% .
H3y4eHus
DneMeHTbl KBAaHTOBOI1 . Peiitnur-
2 | MexaHuku u aToMHoOi | 2 1 8 - - - 24 | - 4/50% KOHTpOJL Nel
Gu3MKH
Peitrinr-
DniemenTsl GU3nKH 13- KOHTpOJIL Ne2
2 4 - 1 - 2 - /500 p 02
3 TBEPAOTO Tejla 15 g 1 HA 00
DnemMeHTbl GHINKH PeiiTunr-
4 aapa u 5 18 5 ) ) ) 6 ) 1/50% KOHTpOJL N3
EMEHTAPHBIX
HYaCTHLL
Beero 2 | 18 18 - 36 | - | 54| - | 27/50% | osxzamen (36
4.)
Copaepsxanue pa3aeaoB JHCHHILIHHBI
Kon-so npakTu- | nabopa-
Tembl, paznensl TUCHHIUIMHDBI JICKLHMH P P cpe
Hacos yeckue | TOpHble
Paspen 1. KpanToBasi npupoaa usiayuenus 36 4 - 20 12
Jlexkums 1. 3aKoHbI TENIOBOroO M31yUYCHHUS
12 2 - 4 6
Jlexums 2. KautoBble cBoHCTBA cBeTa 24 2 - 16 6
Pazien 2. DnemMeHThI KBAHTOROM MEXAHHKH H ATOMHOI 32 3 24
puznKn B
Jlexuus 3. Ctpoenue aToma 8 2 - - 6
Jlexums 4. BonHOBEIE CBOHCTBA MUKPOYACTHIL 8 2 - - 6
Jlekuus 5. YpaBuenue wpeauirepa 8 2 - - 0
Jlekuus 6. AToM BOJlOpoO/1a 8 2 - - 6
Pazaen 3. DaeMeHTBI QH3IKH TBEPIOT0 TEJAA 32 4 - 16 12
Jlekuus 7. TenmmoeMKOCTb TBEP/bIX Tl 6 2 - - 4
Jlexuus 8. 30HHAS TeOPHs TBEPABIX Tel 26 2 - 16 8
Pazaen 4. DuemenTnl GUIHKH AP H 3JIEMCHTAPHBIX 3 5 6
HACTHIL )
Jlekums 9. ATomHoe aapo 8 - E 6
IK3aMeH 36
Htoro 144 18 - 36 54




JlabopaTopuble 3ausiTis

Ne mopynst Ne | HanmenoBanue u/unm kpatkoe cozeprkanue naGopatopubix padot | Tpynoémkocts
JIHCLHIUIHHDI n/n (uacos)
Paznen 1. I Ne 6.10npenenenune nocrosunoi Credpana - bonsumana 4
Keanrosas
npupoaa
H3TyYeHus
2 | Ne6.2 Mzyuenue suewnero ¢potoadpdexta M BakyyMHBIX 4
($oTOIEMEHTOB
3 Ne6.3 OnpejesieHne pe30HaHCHOrO MOTEHIMANA BO30YIK/ICHHS 4
atoma metoaom Mpanka — ['epua
4 | Bawmwra nabopartopubix paboT 8 o
Paznen 3. 5 Ne 6.6 M3yuenue TemnepaTypHOH 3aBUCMMOCTH COIIPOTHBIIEHHS 4
DnemMeHTbl NOJIYIIPOBOAHHKOB
(hrznkn
TBEPAOIo Tella
6 Ne 6.7 Usyuenue BoAbLT-aMICPHBIX XapPaKTEPHUCTHK 4
TEPMOUYBCTBUTEIILHBIX CONPOTHRICHHH B
7 Ne 6.8 M3yuenue BoabTaMepHbIX XapakTepUCTHK 4
(OTOCOINPOTHBIIEHHS
8 | 3awmra naGopaTopHbIx paboT 4
UTOI'O: 36 __j

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

NEKIIMOHHO-CEMHHApcKas — cucTeMa  o0yuenust  (TpajIMIMOHHBIE  JIKIHOHHBIC U
1abopaTopHbIe 3aHITHS);

00yueHHe B MalbIX FPYNNax (BBIIOJHEHHE Ja00paTOPHBIX paboT B MPYINax U3 JBYX HIIH
TPEX YEJIOBEK);

MacTep-KJIacchl (IeMOHCTPAlMs Ha NPAKTHUCCKHX 3aHATHIX MPHUHIAIIOB pacyeTa 3ajau
110 pa3IMYHbIM TEMaM);

MPUMCHEHHUE MYJIBTUMEIHA TEXHOJIOTHH (IpoBeleHHe JIeKIIMOHHBIX M CeMHHAPCKHUX
3aHATHH C IPHMEHEHHEM KOMIIBLIOTEPHBIX MpPE3eHTalMil U AeMOHCTPAIMOHHBIX POJIHMKOB
C IIOMOIIBIO IIPOEKTOPA HIIH KOMIIBIOTEpA);

HH(POPMALMOHHO-KOMMYHHKAIIMOHHBIC TEXHOJIOrHH (npuMelieHne HHGOPMalHOHHBIX
TEXHOJIOTHH JIJIsi MOHMTOPHHTA TEKYIIEH YCIeBAaeMOCTH CTYACHTOR H KOHTPOJISl 3HAHHIT).

6. OHEHOYHBLIE CPE/ICTBA VISl TEKYHIEIO KOHTPOJISI YCIHEBAEMOCTH,
MPOMEKYTOYHOMU ATTECTALIMH IO UTOT'AM OCBOEHMNS]
JUCHUITIVIMHBI H YYEBHO-METO/IMYECKOE OBECIIEYEHHE

Tekymuii KONTPOJIb YCHEBAEMOCTH SIBJSICTCS PAaCHpe/Ie/IEHHBIM H OCHOBAH Ha OLCHKC

CAMOCTOSITEJNBHOW PABOTEI CTYJIEHTOB

HECKOJILKHX COCTaBIISIIOLUX.
1. Pesynbrarbl peliTHHI-KOHTPOISL.
2. Brmonnenue u 3amura 1abopaTopHbIX padorT.
3. BremonHeHue NpakTHUECKUX 3aJaHHil.
Bonpocs! peliTHHr-KOHTpoJIst Nol

1. Temneparypa aOcomotHo wepnoro tena T = 6000 K. Ecimm temmneparypy Teia

YMCHLIIHUTE B 2 pasa, TO d3HepreTuyecKas CBETHMOCTD abcosmoTHo HEPHOTI'O TEJIa

1) ymenbiuurest B 4 pasa
2) yBesnuuuTcs B 16 pas

3) yeenuuures B 2 pasa
4) ymenbutest B 16 pas



2. Eciu nimmna BOJHEL, COOTBETCTBYIOIAs MAKCHMYMY H3IYUSHHS YMEHBUINIACEL B 4 pasa,
TO TemIeparypa abcoJIlOTHO YEPHOIo Teja

1) yBennuuitack B 2 paza 3) yBenuuunacs B 4 paza

2) yMeHblIHIach B 4 pasa 4) ymenpiunach B 2 pasa.

3. Ecnu 3auepHEHHYIO NMJIACTHHKY, HAa KOTOPYIO MajaeT CBET, 3aMEHHUTh Ha 3epPKAILHYIO
TOI K€ IUIOLA/IH, TO CBETOBOE JaBIECHUE

1) ocTaHeTcss HEU3MEHHBIM;

2) yMeHBLIUTCS B 2 pasa;

3) yBenuuuTcs B 2 pasa.

4. DIIEKTPOH B aTOME NEPEXOJNT U3 BO30YIKICHHOrO COCTOSIHHSL C SHEprueil £ B 0CHOBHOE
cocrosnue ¢ sneprucii Ly. I1pu sTom uenyckaercs ¢poron. Macca nenymennoro ¢gortona pasna
E - E, E, - E E -E, E, - E, £+ E,
2

) ¢ 2) ¢ 3) he 4) he 5 ¢

5. Yacrora naparouiero na GoToaIeMeHT H3IyYeH!s] yMeHbIaeTes BaBoe. Bo ckoibko pas
HYXKHO HM3MEHHTb 3aJIepKUBalOllee HaIpspKeHHe, eciii  padoTol  BHIXOJA DIEKTpoHa 13
Marepuana (poTodIeMeHTa MOKHO IpeHedpeyn?

1) yBesHuuTh B 2 pa3za;  3) YBEJHYUTE B V2 pas; S)octaBuTh 0e3 u3MeHeHHil.

2) yMEeHBWUTE B 2 paza; 4) YMEHBIUIHTD B V2 pas;

6. llpm 3amene oamoro Meraana APYrHM JUIMHA BOJHLI, COOTBETCTBYIOIIAs KPACHOI!
rpanuue (Gotoddpexra, ymenbiaercs. Pabora BeIXo1a IS BTOPOro META/LIA MO CPABHEHHIO C
paboToil BeIXOAA /15t [1EPBOIO

1) yBesmuuiiace; 2) YMEHBIIHUIACK; 3) He “u3MeHnIIach.

7. OnprTel CTOJIETORA 1O MCCIIEIOBAHUIO B3AUMOJICHCTBHS H3JIYYEHHs ¢ METaJLIaMH:
1) NO3BOJIMIM OTIPEICSNThL pa3Mephl Aapa;

2) NOATBEPAMIN KBAHTOBYIO MPUPOJY U3ITYUCHHS;

3) nmoATBEPAMIIH HAJIMUNE BOJIHOBBIX CBOHCTB Y 3JIEKTPOHOB;

4) MOATBEPIMIIH THITOTE3Y O IMCKPETHOM CHEKTPE YHEPrHH 3IEKTPOHOB B aTOMAaXx.

8. B adpdpexre Kommrona poron

1) BEIOHBAET 3JIEKTPOH ¢ MOBEPXHOCTH BEIECTBA;

2) nepesnaer 3MeKTPOHY YacTh YHEPrHH NPH YIIPYTOM CTOJIKHOBEHUH;
3) mepenaeT MEKTPOHY YacTh YHEPrHH IPH HEYIPYTOM CTOJKHOBEHUH,

9. Ompiter @panka u I'epra 110 MeeIe0BAHNIO 3TMEKTPHYECKOTO Pa3psijia B 1apax pryTH:
1) MO3BOJIMIIH OlIpeie/IMThL pa3Mephl sIpa;

2) NOATBEPAMIIM KBAHTORYIO IIPHPOJLY H3IIYUCHUS;

3) MOATBEPAMIIN HAJIMYME BOJTHOBBIX CBOICTB Y 3JICKTPOIOB;

4) NOATBEPAMIIH PHIIOTE3Y O JIMCKPETHOM CIIEKTPE SHCPTHH JJICKTPOHOB B aTOMAXx.

10. Ha pucynke u300paxeHsl cTallHOHapHblE OPOHTEI aTOMa BO/I0PO/a COJIACHO MOJIEIIH
bopa, a Tax:ke ycnoBHO M300paKkeHb! MMEpeXoabl MEKTPOHA C

OJIHOIA CTallMOHapHON opOUTEI Ha JIPYIYIO,

CONPOBOMK/IAIONIHEC  M3NIyYCHHEM  KBaHTa  sHepruu. B

A yaeTpaduoneToroif o0nacT CcHeKTpa 3TH MEPEXOALI Jal0T

O\ cepuro Jlalimana, B Buaumol — cepuio  bannbmepa. B
Sty -_r:_'.-_zj'_/,;"' uHppaxpacnoif — cepuio Ilamena. HauOonpineil wactore

== KBaHTa B BUAUMOI 00J1aCTH CIIEKTpa COOTBETCTBYET MEPCXO/I



Da=4—>n=3

2)n=3—>n=2
I)n=5—-n=2
4)n=5—>n=1

11. B Teopun bopa paauyc n-oif kpyroBoii opOHTLI 2J€KTpoHA B aroMme BOJOpOJIA
r =i"H2
BBIpAXKAETCA uepe3 pajuyc nepBoil opbutsl Qopmynoi: ] Onpenenure, Kak
M3MEHSCTCA KHHETHYECKas DHEPIUs 2JICKTPOHA IIPH TIEpexo/ie ¢ TpeTheit opOUTEI Ha NEPBYIO.

1) yBennunBaeres B 9 pas 4) ymenbluaeTcs B 3 paza

2) ymeHbluaercs B 9 pas 5) He MeHseTCs

3) yBenmuHuBaeTcs B 3 pasa

12. Onerrer JleBuccona u pxepmepa mo aud)pakitny Ha KpHCTALIAX:

1) mo3BONIMIM OMpENeTUTL pa3Mepsl siIpa;

2) NOATBEPAMIIM KBAHTOBYHO NPUPOJLY H3NTYUCHUS;

3) NOATBEPAHIIM HAJIMYHE BOJTHOBBIX CBOMCTB Y 2JICKTPOHOB;

4) moATBEPAMIIH THIIOTE3Y O AUCKPETHOM CIIEKTPE SHEPrUu 3JEKTPOHOB B ATOMAX.

)
13. CpaBuure juiMHY BOJIHBI ni¢ bpoiins AF Ut wapuka maccod m = 0,2 r u nporona
Maccoit m = 1,67-1077 kr, HMEIOLUMX OIUHAKOBLIC CKOPOCTH.
1) 6,57:107% 2)8,35:107% 3) 6,57-10% 4) 8.35:107%.

Bonpock! peHTHHI-KOHTpOs No2
1. Cranonapusim ypaBHenueM Llpemunrepa Juist 21eKTpoHa B BOJOPOIONOI00HOM aTOME
SIBJISIETCSl YpAaBHEHHE

2
dqw+2;;?Elp=O
Hd x h
2
V2q1+—2% E+ L _.2¢ =0
2) h dney  r
) 2m ma)gxz
Vo +— | E- v =0
3) h ’

Vz\p +2$E\|1 =0
4) =

2. Ecim y — dyHkius uMeer BUJI, yKazaHHBI Ha pHCYHKE, TO BEPOSTHOCTH OOHAPYIKHTL
JJIEKTPOH Ha Yy4acTKe

L
i =L x K~

2 paBHa




o /5

3. B kakoM cityuae dHepreTHUeCKui CrieKTp SMEKTPOHA CILIOUIHOI?
1) 97IeKTPOH B NOTEHIMATBHOM sime mupiHoil 1070 M

2) DIEKTPOH B aToMe

3) 271eKTPOH B MOJIEKYJIE BOAOPO/A

4) cBOOOIHEIH IEKTPOH.

4. MakcuMaabHOE 3HAYEHHE NPOCKIIMH MOMEHTA UMIYJIbCA 2JIEKTPOHa, HaXomserocs B [-
COCTOSIHUM, HA HANpaBJIeHHE BHCIIHErO MariuTHOIO M0JIst PABHO

Hh; 2)2h; 3)3h; 4)4h.

5. CKOJIBKO pa3sIMYHBIX COCTOAHMH MOKET HMETh JIEKTPOH € INIABHBIM KBAHTOBLIM HHC/IOM
n=47?
1)15;  2)48; 3)32; 4)54.

6. OnpenennTh aToM, y KOTOPOro B OCHOBHOM cocTostHiE 3aroyHensl K, L, M — ciion u 8 N

— CJIOE pacCIlOJIOIKCHBI 75 JJICKTPOHOB.
1)Cl; 2)Ge; 3)Br; 4)Ti.

7. Cpena Ha3bIBAETCS AKTHBHOI, €CITH OHA

1) MOJHOCTBLIO MOTJIOIIACT NAJAIOLIee HA Hee H3JlyueHHe,
2) MONHOCTBIO pacceUBaeT MaJAIoLIee Ha Hee H3IIyUeHHUE,
3) ycuIMBaeT naJalolee Ha Hee U3JIydeHHe.,

8. CucremMa HakauKu Jiazepa Mmo3BoJIseT

1) co3gate HHBEPCIYIO HACEIIEHHOCTh B AKTUBHOMH cpejie;

2) BBI3BATh BBIHYK/ICHHOE H3TyUeHHE ()OTOHOB;

3) obecnieunTh BBICOKYIO KOT€PEHTHOCTE JIA3EPHOI0 U3JIyUCHHSL.

9. PaccMoTpuM ABa KBAHTOBBIX COCTOSHHS, B KOTOPBIX HAXOQUTCH CHCTEMA aTOMOB, C
sHeprusmMu £y u Ep, npuueM E; > E). Cucrema OyneT HAXOAWTLCS B COCTOSHHH ¢ HIBEPCHOI
HACEJIEHHOCTBIO, €CIIM YUCIIO aTOMOB | ¢ aHeprueil £ Oyaer

1) paBHO uHCIy aTOMOB N, ¢ oHepruei £y;

2) Menblue, yem Na;

3) Gonblite, yem N,

10. Ipunnun IMaynu cnpaseyuing

1) 151 BeeX TOXJIECTBEHHBIX YaCTHIL KBAHTOBOMEXAHHYCCKON CHCTEMBbI;
2) 115l CHCTEMBI TOMIECTBEHHBIX 0030HOB;

3) Ju1st CUCTEMBI TOMK/IECTBEHHBIX (PePMHOHOB.

11. lenenne yactui Ha 6030HLI H (EPMUOHBI OIIpeIEIsSIeTCS
1) TOJNBKO IIaBHBIM KBAHTOBLIM YHCJIOM 1,

2) TOMBKO OPOUTANEHBIM KBAHTOBBIM YHCIIOM /;

3) CIMHOBBIM KBAHTOBBLIM YHCIIOM 71,

4) opOUTANBHLIM [ H MATHUTHBIM 77 KBAHTOBBIMH UHCIIAMH.



12. 3aBHCHMOCTE MOJISAPHOH TErIoeMKOCTH Cyy XHMHUECKH MPOCTBIX TBEPABIX TCI OT
TeMIepaTypsl MpeJicTaRieHa Ha rpadguke

1) 2) 3) 4)
CM CM CM
IR 3R
0 T 0 T
g 25
13. TennoemMkocTs cucteMel, cocrosimiel u3 N = 107 KIaCCHUECKHX TPeXMEPIHLIX

HE3aBHCHMBIX FApPMOHMYECKUX OCHMIUIATOPOB 11pH Temiteparype T = 300 K, pasna
1) 414 I/K;  2) 4,14 w/K;  3) 124,2 x/[/K; 4) 41,4 xJ]x/K.

14. JleGait mosyuusl TEOPETHUECKYIO 3aBHCHMOCTH MOJISApHOH TeroeMkoctd 'y oT
TEMIIEPATYPhI, PACCMATPHBAA KPUCTAUIHUECKYIO PELICTKY KaK

1) cucremy HeB3aMMOAEHCTBYIOIIMX 4YACTHI, COBCPHIAIONINX TEIUIOBBIE KojeOanus ¢
pPa3IMYHBIMH YAaCTOTAMHU;

2) cucTeMy CBS3aHHBIX YACTHI[, COBEPLIAIOLIMX TEMJIOBbIE KOje0aHus ¢ OJHHAKOBBLIMH
YACTOTAMMH,

3) CHCTEMY CBS3AHHBIX HYacTHIl, COBEPIIAIOIINX TEILIOBLIE KOJNECOAHMS C pasiiMuHbIMHU
YaCTOTaMH;

4) cucTeMy HEB3aUMOJCHCTBYIOIIMX YacTHll, COBEPUIANIIMX TEIUIOBBIE KojeOanus ¢
OJIMHAKOBBIMH YaCTOTAMH.

15. Basentnas 3ona COOCTBEHHBIX MOTYIPOBOHHKOR

1) YaCTHUHO 3aHATa DIICKTPOHAMH;

2) MOJIHOCTBIO 3aHATA HICKTPOHAMU;

3) nepexpbIBaeTes co cBOOOAHOI 30HOI BO30YKICHHBIX SHEPrHil.

16. C yBenueHneM TeMIIepaTypbl 2JIEKTPOIPOBOJHOCTE TOJIVIIPOBOAHHKOB
1) yBenuuuBaercs;

2) yMEHbIIIAeTCsl;

3) He MeHsIeTCs.

17. B o0nacTi HU3KUX TEMIIEPATyp y NOJAYIPOBOJIHUKOB IpeodiamaeT
1) nbIpoUHas MPOBOIUMOCTD;

2) 2J1eKTPOHHAS IPOBOIUMOCTE;

3) coOCcTBEHHAS TPOBOIUMOCTE;

4) npuMecHasl IPOBOJUMOCTb.

Bornpocs! peHTuur-xouTposs No3
1. Jlns HyKJTOHOB BEpHBLIMH SIBIISIIOTCS CIIEYIONIHE YTBEPIKIACHMUSI

1) nporon o0anaer 3apsmgom, paBHbiM € ;
2) ciun HeHTpoOHA MEHBIIIE CITHHA IIPOTOHA;
3) Macchl HYKJIOHORB TIPAKTHYECKH OJIHHAKOBEI

2. YeMm MeHbILIE 3HEPIUs CBA3M SApPA, TEM
1) Gonbie y Hero aedekt Mace;



2) Menpmylo paboTy HYKHO COBEPUINTb, UTOOBI Pa3feiUTh 3TO SJAPO HA OTAEIbHBIC
HYKJIOHBI,

3) Gonpiie DHEPrUH BEIACIUTCS NPH paciaje 3TOro sapa Ha OTAeIbHbIC HYKIOHbI;

4) MeHbLIIE €ro 3Heprust MOKos;

5) MeHbIIE SHEPTUH BBIACIUTCSA B PEakLMH TEPMOSIEPHOI0 CHHTE3a 9TOT0 sijpa ¢ JIPyrHMH
SJIPaMH.

3. [lpu a-pacnaje

1) 3apsan si/ipa He H3MEHHUTCS, Macca gpa yMeHbIIaeTes Ha 4 a.e.M.;

2) 3apsn a/1pa yMeHbLIaeTcs Ha 2e, Macca sijipa yMEHbIIaeTcest Ha 4 a.e.M.;
3) 3apsn aapa yMeHblIaeTcs Ha 2e, Macca sijipa He MeHseTCs;

4) 3aps aapa ymenbuiaeTes Ha 4e, Maccea sijipa yMeHbIIAeTes Ha 2 a.€.M.

4. Kakag 1oms paanoakTHBIBIX aTOMOB OCT@HETCS He pacnablueiics uepes HiTepBall
BpEeMEHH, PABHLIH JBYM HIEPHO/IAM 11OJIypaciiajia
1) 50% 2) 67% 3) 33% 4) 75% 5)25% ?

5. CkonbKo o- 1 - pacnaioB A0JKHO MPOU30HTH, 4TOOB!I HECTAOMIILHBIN H30TOI aMepHIIHs]
241 209 1y
s Am . s Bl
. npeBpaTuics B cTaOUIbHBI H30TON BUCMYTa ?
1)8audp HNoausSP
2)9au3p 4)7au3p

14 5

4
7 o (’) e)
6. Slapo aszora saxpatuino % -uyactuny ‘< H UCIIYCTHJIO NPOTOH. SApo Kakoro
nieMeHTa 00pa3oBaiocs?

17 17 16 16 17
1)9F 2) 1 3) o I 4)80 5)7N

9 2 H 10
7. Slmpo Gepunus 47, nornotus jeiitpon | | npespamaetcs B sapo Gopa 0 . Kakas
YacTULA [IPH 3TOM BbIOpachIBaeTcs?

Dp 2)n 3 4ye 5) nenyckaercs 7 -KBauT

8. Peaknus g G TV T Vi

1) CHMHOBOIO MOMEHTA HMITYJIBCA,
2) IeNTOHHOIO 3apsija,
3) snexkTpHyecKoro zapsaua.

HE MOJKET HUJTH H3-3a HAPYHIICHUS 3aKoHa COXpantcHs

9. 3akonom COXpaHCHHA DIICKTPHUCCKOTO 3aps/ia 3alpeiieHa peaxkius
N H e +v,tv,

2)n+p—>e*+vt,

x
TV, > pte

4) v#+n—+p+y’.

10. M3 npuBeeHHBIX CXEM B3aHMONPEBPallleH!iT YaCTHI] aHHUTHIISIIIHHA COOTBETCTBYET

])z°—>}/+y p PNt v, K atan g te sy+y

11. B mnopsaxe Bo3pacTanusi MHTCHCHMBHOCTH (DYHIAMEHTANILILIE  B3aUMOJCHCTBUS
pacrojiaralores CiaeyrmuM odpazom

1) snexTpomMaruuTHOE, c1aboe, TPABHTAIIMOHHOE, CHIILHOE;

2) cnaboe, CHIIBLHOE, IPABUTAIIOHHOE, HIEKTPOMArHUTHOE;



3) AIeKTpOMArHUTHOE, IPABUTAIMOHHOE, cilaboe, CHIILHOE,
4) rpaBuTanMoOHHOE, cilaboe, AMEeKTPOMArHUTHOE, CHIILHOE.

[Ipome:xyTounas aTrecTanust Npoxo uT B (popme sK3ameHna.
Bornpock! k 9K3amMeny

1.

90 = Ghy LA g

i 6 8
11.
12.
13.
14.
15.
16.

27.
28.

29
30.

81.
e

Tennmosoe wu3nyuenne. PaBHoBecHoe wu3nyueHue. XapakTePUCTHKH — TEIIOBOIO
M3JTyUSHHSL.

Abcomotno uepnoe Teno. 3akon Kupxrogda. 3akon Credana-Bonbimana n 3akon
Buna.

Pacnipenenenue sHeprum B crekTpe abcomoTHO dYepHoro teiaa. Popmyna Pomes-
Jlxunca. Ynbrpadguoneropas karacrpoda.

KBanrosast runoresa u Gopmy.a [Tianka

Buenmuii dporoanexrpuyecknii apdexr u ero 3akoHsl. POTOHBI.

D¢ ¢exr Komnrona u ero teopust.

Mouens atoma Pesepdopaa. [locrynaretr bopa. Arom Bojioposa.

lunoresa ne bpoiinsg. DKcnepuMEHTAILHOE [MOJTBEPIKIEHHE BOJHOBBIX CBOMCTB
MHKPOYACTHLL.

CooTHOLIEHHE HEOIIPE/ICJICHHOCTEH.

Bonnosas ¢GyHkuus, ee CBOMCTBA M CTATHCTHYCCKHH CMBICII.

Hecranmonaproe ypasaenue [lpexnnrepa.

Craunonapnoe ypasuenue lllpenunrepa.

YacTina B norenimaibHoi sive.,

[Ipoxoiene yacTHILbl uepes3 NOTeHIHATLHLIH Oapbep.

KBeanTosbIit rapMOHHUECKHIH OCHHIIIATOP.

Ypasuenue [lpeaunrepa Qs onekTpona B arome Bojiopoaa. I'masmoe, opduransioe u
MarHHTHOE KBAaHTOBBLIC YHCTIA.

KsanroBanue sHeprum diIeKTpoHa B arome BoJjopoja. CHeKTp aroMa BoJOpO/IA.
[Tpasuno otbopa.

OpOGuranbHblil ¥ MATHUTHBIE MOMEHT 3JICKTPOHA,

CoGcTBennblif MeXaHMYeCKHH MOMEHT HMIyJbca aektpona (cuun). CHHHOBBI
MAarHUTHBIH MOMEHT 3J1eKTpoHa. CIIHHOBOE U MAarHUTHOE CIMHOBOE KBAHTOBLIEC YHCJIA.
Onsit Utepna u 'epraxa.

[Ipunumn 3anpera Ilaynu. [lepuonuueckas cucrema anementos Menjieneesa.
[lornomenue, cnontanHoe M HHAyIHpoBanHoe u3nyuende. KodpduuuenTo
DitHwreiina.

Jlazepel. [Ipunuun neiicteus azepos.

Knaccnueckas teopus teroemkoctd. 3akou Jliosonra u [Tru.

Kpanrosas Teopus TennoeMKoCcTH DHHIITEHIIA.

Teopus Tenoemkocti Jebas. Gononwl.

bosonbl u ¢epmuonst. llonsrue o KBaHTOBBIX craTHcTHKAaX boze-Diinmreiina u
®epmu-/lupaxka.

DHepreTHYecKHe 30HbI B KpUCTAILIaX.

Pacripe/iesicne 9J1eKTPOHOB 10 3HepreTHyeckuM 3oHaM. Kiaccuuxarms Teep/ibix
TEJI Ha METAJIBI, I10JIYTIPOBOAHHKH U JTHAICKTPHKH.

CobcrBeninas 1 HpUMECHas NPOBOJIHUMOCTH ITOJIYIIPOBOJIHHKOB.

DIEKTPONPOBOJAHOCTD TBEP/BIX TEJ. Temneparypnas 3aBUCHMOCTD
SJICKTPOTIIPOBOIHOCTH METAIIJIOB M MOJTYTIPOBOAHUKOB. Y poBeHb DepMmHu.,

P-n nepexon. [lonynpoBoaHuKoBbIe 1101k,

XapakTepuCTHKH aTOMHOTO sapa. Mojiesnn atoMHOro spa. Macca u sHeprust csisu
Aapa.

3aKoHbl PaJIMOAKTHBHOTO pacnana. Anbga-, Oeta- ¥ raMMa-u3JIydeHne.

SlnepHble peakMu U 3aKoHbI coXpaHeHust. Peaxumst penenust sijep. [lennas peaxins
JIeTIeHHSI.



35. Peaxums cuntesa aToMubIx sep. [IpoGiiema yrpasiseMbIX TEPMOSIACPHBIX peakiiuii.
36. Buasl B3aumosieiicTBUI U Ki1acCH(UKAIMS 3JIEMEHTAPHLIX YacTHIL.

37. MeTojbl perucTpaluy JIeMeHTapHbIX YacTuil. KocMuueckue jayum.

38. Yactuupe! 1 antruyactuuel. Hefitpuno. Keapku.

CamocTosiTeIbLHAS paﬁoTa CTYACHTORB BKJIIOYACT B cels:

1 AynuTopHas caMoCTOsATeNbHas padoTa CTYAEHTA MO JUCLHIUIHHE BBITOIHACTCS
Ha 1a00opaTOPHBIX H MPAKTHYECKHUX 3aHATHSIX IIPH PEIICHHH 3a/1a4.
2. BueaynutopHas camocToATenbHas paboTa  BRINOJNHIETCS — CTYACHTOM  IIpH

yriyOJeHHOM M3YUEHMH JMCHHIUIHHBI MO TeME MPONIEHHOH EKIMH, NPH MOArOTOBKE K
naboparopueiM pabotam. OcHOBHOH (OPMOIT caMOCTOATENBHON paloThl CTyJeHTa ABIACTCS
M3yYeHHE KOHCIIEKTA JIEKLUi], PEKOMEHIOBANHOH JINTEPATYPBI.

CamocrosTenpHas padoTa 3aBeplIacT 3aJadu BCeX APYTHX BHIOB yueOHOTo nporecca H
MOYKET OCYLIECTBJIATLCA Ha JICKUHsAX, CEMHHApax, MPAKTHUCCKHX 3aHATHAX, JabopaTopHBIX
3aHATHAX, KoHcynbramusx. Kax ¢opma opranmzanmu yuebHOTO mpolecca camocTosTenbHas
paboTa CTyIeHTOB NpEACTaBIAeT co0Oil leleHaNPABIEHHYIO CHCTCMATHUYCCKYIO JESTeLHOCTE
110 IpHOOPETEHHIO 3HAHHUIL, OCYIIECTBISIEMYIO BHE Ay ANTOPHH.

KOHTpOJIb BBITOIHEHHSI cAMOCTOSITENIEHON paboThl OCYIIECTBISETCS B XOJE BLITOIICHIS 1

3alIHUTLI JTEIGOpElTOprIX p'd6OT IO JHCHHUIINIHHE, ITPH BBIIOJHECHHH TMNPAKTHYCCKHX 3aJaHHi, Ha
JK3aMCHE.

Bonpock! Juist KOHTPOJIS caMOCTOATENbHOMH paboThl

1. Kakoe wuanydeHue Ha3bIBAETCS TEIUIOBBIM, M 4YeM OHO OTJIMYACTCA OT JPYIHX
(mepeynciinTe KAKUX) BHJIOB H3TYUCHH?

2. Jlaiite onpejeneHHs OCHOBHBIX XapaKTCPHCTHK TEIIOBOTO H3nyueHus. Kakoe Teno

HazbIBaeTcs a0CONOTHO YePHBIM?

Cdhopmynupyiite 3axon Kupxroga.

4. Kakol Bu/I uMeeT pacnpeleNeHue SHEepPrud B CleKTpe abcoioTHO YepHoro Tesa’
Hapucyiite KpuBble pacmpeieseHns B 3aBHCHMOCTH OT JUIMHLI (MM 4acTOThI) BOJIILI
Jutst nyx temneparyp (12>T1).

W

5. Cdopmynupyiite 3akousl Credana — bonsumMana u emetenus Buna.

6. 3anummte Bopmyny Poasmes - JDkuHca M [OSCHHTE CyTh "yABTpadHOICTOBOI
Karactpo(sr”.

7. 3anuwmmre Gopmyny [nanka 1 mosicHuTe CyTh €ro KBAHTOBOI MHIIOTE3bI.

8. Kakoe u3 Tey, uepHoe WM HEYEPHOE, MMEET BBILIE TEMIEPATypy, €Cil HX SPKOCTH

OJIMHAKOBBI?

9. B uem cocrout siBnenne, HazpiBaemoe Gporoaddhexrom.

10. Cdopmymupyiite 3akonbl dorospdexta. B vem 5TH  3aKonbl  NpoTHBOpEUAT
[peJCTaBICHHAM KlaccHueckoi (pu3nku?

11, Kak Kka4ecTBeHHO, Cleys BOIHOBOH KapTHHE U3MydeHus, 00biAcinTh (oTod(PerT?

12, OGwbsicHuTe 3aKonbl potoaddhexra, nexoas uz Gopmysibl DiiHureina.

13. Yro Taxkoe kpacnas rpanuua ¢porospdexra. Uem onpenensiercs YHCIOBOE 3HAUCHUE
rpaHHYHON 9acToThl? HTo BIMSAET Ha MONOKEHHE KpacHOi rpaHiin! GoToddderra’?

14. Yro Taxkoe (hoTODIEMEHT M KAKOBA €r0 BOJILTAMIICPHAS XapAKTEPHCTHKA?

15. lloyemy Obuia orepruyTta Mojeas atoMa Tomncona?

16. B uém npotuBopeuns npeanoxkennoil Pesepdopiom nianerapnoii Mosesu aroma?

17. B uem cymmocts Teopuu aroma, npejoxennoii Bopom?  Cdopmymupyiite
noctynarel bopa. Kakossl netocratkn Teopuu bopa?

18. Cnexrtpsl atomos. CeKTpalbHbIe CepuH aTOMa BOIA0PO/IA.

19. Kakue rTuIbl cOynapeHMH BO3MOKHBL MEKAY ONEKTPOHAMH, YCKOPSEMBIMH
ICKTPUUYCCKHUM 1IOJIEM, M aTOMaMH?

20. B uém zakmiouaetcs ombit @Ppanxa u [epua, ¥ KAKHE OCHOBHBIE BBIBOIBI MOKHO
CJ/IeNIaTh HA OCHOBAHUM OlbITa?

21. Kakue KBaHTOBLIC YHMCIIA ONUCHLIBAIOT COCTOAMNHE MHKPOUACTHIBI?
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YUem onpesiensercs 3JIEKTPOHHOE COCTOSIHUE H30IMPOBAHHOIO aTomMa’?

23. OOmsicHuTE mporecc 00pa3oBanus JHEPreTHUECKHX 30H B TBEPIAOM TeJIe.

24. Ot yero 3aBUCAT LIMPHHA PA3PEIICHHON 30HbI U YHCIIO YPOBHEH B HEli?

25. Kakosa 30onHast cTpyKTYypa IPOBOAHUKA, IOJYIIPOBOJAHHKA H H30IsTOpa?

26. O0bscuute MEXAHU3M COOCTBEHHOI " NPUMECHOH [IPOBOMMOCTH
MOJYNPOBO/IHHKOB,

27. Kakos ¢usuueckuii cMblci noustus yposus Gepmu?

28. Uem oOmsicusercs pazmuuue TEMIEPATYpPHOH 3aBHCHMOCTH JICKTPOIPOBOJHOCTH Y
META/UIOB U MOJIYTIPOBOAHHKOB?

29. OObscHUTE 3aBUCHMOCTb IONOMKEHHS YPOBHS MDEpMU U KOHIEHTPALUH CBOOO/HBIX
HOCHTeJIeH 3apa/1a B OJIYIIPOBOJIHUKAX OT TEMIIEPaTypEL.

30. OObsacuuTe PU3HUECKHE NPOIECCH], TPOMHCXOAIINE PH 00pa30BaHUH P-N NEPEX0/14.

31. Hapucylite sHepreTudyeckue 30HBI B 00NAacTH p-n mepexojia U o0bACHHTE, B 4eM
COCTOHT JCHCTBHE BHELIHETrO 3JIEKTPHYECKOTO TIOJIsL Ha P-N [IEPEXO/I.

32. Yro wmaspiBacTCA PpajMOaKTHBHOCTRIO? Kakue 1poneccsl OTHOCSITCS K - UHCITY
panTHoOaKTHBHBIX?

33. Ha 4yem ocHOBaH NPHHIMII PErHCTPAIME H M3MEPEHHs PAHOAKTHBHOIO H3IydeHs?
Kakue npubopel NpUMEHSIOTCS IS 9THX 1eseii?

34. OOwpscuuTe ycTpoilcTBO M NPHHIMN AeiicTBHA cueTunKa [ elirepa.

35. OnummuTe npoueccsl, IPOHCXOSIINE B Ta30pa3ps/lbIX CUETYHKAX.

36. Ilepeuncnnte Qusnueckue NpPoOIECCH, POUCXO/IAIIE MIPH B3aUMOJICHCTRBIN -
U3JIYUEHHUs C BEILICCTBOM.

37. B 4eMm 3akm0o¥aloTcs MPONECCH  YIPYTOTO  PacCesitius  HIEKTPOHOB  SIPAMM.
3JIEKTPOHOB Ha DIICKTpoHax?

38. Yem oOycnopnenbl MOTEPH SHEPrHH  YACTHIBLI [PH  NPOXOKASHHH — uepes
IIOTJIOLIAIOLLYIO CpejLy?

39. Yro mpoHCXOJUT HPH NPOXOMKIECHHH NEKTPOHA Yepes NOrI0THTEND?

40. KakoBel 0COOEHHOCTH NPOXONKACHHS Yepe3 [OrJIOTHTENL MOHOJHEPreTHYECKHX [3-

YaCTHIL M B-M3/1ydeHUs, HMEIOLIEro HeMPEPBIBHLI HEPreTHUCCKHI CriekTp?

7. YUYEBHO-METOJMYECKOE U UTHOOPMAIIMOHHOE OBECITEYEHHE
JUCIUIIIUHBI (MOYJI8])

a) OCHOBHASI JIITEpaTypa:

1. ®usnka. Bonnoeas onrtuka. KBanrtoBas npuposia usinydenus. DieMeHTH aTOMHOI I
anepnoit pusuku: Yueb. noc. / C.U.Kysnenos, A.M.Jlunep - 3-¢ usn., nepepad. u jomn. - M.:
Bysos. yueb.: HUL] MHOPA-M, 2015 - 212 ¢.: 60x90 1/16.(1) ISBN 978-5-9558-0350-0.

2. Tamueikosa-bymxkesuy M.M. dusuka. Yacts 2. Onruka. Ksantosas Gusuka.
Crpoenue u (husnyeckne cpoiicTpa BemecTBa [ ek TpoHHbIH pecype]: yueOuuk/ Tanuibikopa-
bymkesny M.M.— Dnextpon.TekcToBble nanHble.— Munck: Boiumiimas mkona, 2014.— 232
¢.— Pexum jnocryna: http://www.iprbookshop.ru/35563.— DBEC «IPRbooks».

3. lankun A.@. Jlexuuu no ¢pusuxe [Dnexrpounsii pecype] @ [B u.] / A. ®. Tankun, 1. C.
Ilpoxowesa ; BiajuMupckuii  rocyaapeTBeHHBIH  YHHBEPCHTCT —MMeHM  AjieKcanjipa
I'puropsesnya u Hukonas I'puropnesuua Croserobix (Bal'V).— Braxumup : Braanmupeknii
rOCyJIapCTBCHHBIH yHUBEpCHTET MMenH Ausexcan/pa I'puropsesnua n Hukonas I'puropnesiua

Cronerosuix (Bnl'Y), -Y. 5: Kpantosas u syiepnas (usuka.— DICKTPOHHLIC TEKCTOBLIE
nannbie (1 Qainr: 4,16 M6) .— 2015 .— 94 c. : un., Tabn, — 3arnaBhe ¢ TUTYJA HKpaHa.—
bubmuorp.: ¢. 92 — CpoOoausli A0CTyNn B 3JeKTPOHHBIX YHTANBILIX 3a71aX OMOIHOTEKH .

Microsoft Office Word .— <URL:http://e.lib.vlsu.ru/bitstream/123456789/4025/1/00560.doc>.
0) nonoJiuTe/ILHASI IHTEpaTypa:
1. Escnna E.M. Ontuka. Ocnospl KBaHTOBOH U siaepHOil (pu3uky [ DiekTponubIii pecypel:
yueOno-mMeToauyeckoe nocodue s nadoparopurix pabor no ¢gusuxe/ Epcuna E.M.. Coboliena
B.B.— DiekTpon.TeKcToBbIE JlaHHbIe.— ACTpaxaHb: ACTPAXaHCKHil HHIKEHEPHO-CTPOUTEILH LI



unetutyT, ObC ACB, 2011.— 107 c.— Pexum pocryma: http://www.iprbookshop.ru/17059.—
OBC «IPRbooks».

2. AnnaroB A.B. ®usuka. ATomMHas (Qu3nKa [DnexTpoHubli pecype]: yueGHoe nocodue/
AnmaroB  A.B.— DiexTpoH.TekcToBble jAanHble— Bonrorpaa: Bonrorpagckuil MHCTHTYT
OusHeca, By3soBckoe obpazoBanue, 2009.— 116 c.— Pexum JlocTtyna:
http://www.iprbookshop.ru/11355.— DBC «IPRbooks»

3. JKapenosa C.B. ®usuka atoMoB 1 MosekyJ1, Slaepnast ¢pusuka [Dnextponnslii pecype| :
METOJIMYECKHE YyKazanus K sabopaTtopHeiM pabortam mno ¢usuke / C. B. Kapenosa. H. C.
[Ipokomesa, E. JI. Llamanckas ; Bnamumupckuil rocynapcerBennbiii yuupepcurer (Bal'V),
Kadenpa ¢usuxn u npuknajguoit maremaruku ; noa pea. E. JI. lllamanckas .— Diexrponiibie
TekcToBble Januble (1 Qaiin : 431 KO6) .— Bramumup : BraauMupekuii rocyaapeTBenblii
yausepeuteT (Bnl'Y), 2010 .— 38 ¢. : ni., Tabn. — 3arnasue ¢ TUTYA IKpaHa .— DICKTPOHIIAS
BepcHs nedatnoi nybnmkanuu .— bubimorp.: ¢. 36 .— Cpoboauslii jjoctyn .— Adobe Acrobat
Reader 4.0 .— <URL:http://e.lib.vlsu.ru/bitstream/123456789/2065/3/00706.pd f>.

4. XKapenosa C.B. ®usuka TBEpMOro Tena [DNEKTPOHHBIH pecype] : MeETOJHMYecKHEe
yKaszanusa K jadoparopubim pabortam no ¢usuke / C. B. JKapenosa, H. C. ITpoxomera, . JI.
[Hlamanckas ; Bmagumupekuit rocyaapersennstii ynusepcurter (Bnl'VY), Kadeapa dusukn o -

npukinagnoi Mmarematuku ; nox pea. C. B. XKapenosa .— DiiekTpoHHbBIE TEKCTOBLIE jable (1
(paiin : 356 KO) .— Bnagumup : Bragumupexknii rocyraperBennsii yuusepeurter (Bal'y), 2010
— 40 c. : un, Tabn. — 3armaBue ¢ THTYNIA SKpaHa .— DICKTPOHHAS BEpPCHs IeuaTHOil

nyOmkanuu — bubmuorp.: ¢. 38 .— CoGoanslit jocryn .— Adobe Acrobat Reader 4.0 .-
<URL:http://e.lib.vIsu.ru/bitstream/123456789/2088/3/00703.pdf>.

5. llpoxomesna, Hapemna Cepreesna. COopuuk 3amad no Qusuke [DekTpoHmblii
pecype] / H. C. [Ipoxomesa ; Bnagumupcknit rocynapersenmstii ynusepeurer (Bal'y) .— Wa.

2-e, MCNp. W OOMm. — DJIEKTPOHHLIE TeKCTOBBIe maHuble (1 ¢aiin : 593 K6) .— Baammmup :
Bramumupckuii rocynapersennsiii ynusepenter (Bal'Y), 2010 .— 66 ¢. — 3arnasue ¢ THTyIIA
JKpana .— DJICKTPOHHAs Bepcus nevatHoii nyGmukamun .— BuGnuorp.: ¢, 64 .— CpoGouiibiii
noctyn  .—  Adobe Acrobat Reader 4.0 .— ISBN  978-5-9984-0043-8

<URL:http://e.lib.vIsu.ru/bitstream/123456789/1871/3/00749.pdf>.

B) MEPHOAMYCCKHE H3/IAHHSI:

. Wypunan  «KpantoBas  onekTpoHHKa». ApPXHB  HOMEPOB. PexuMm  jlocTyna:
http://www.mathnet.ru/qe/archive.

8. MATEPHUAJIBHO-TEXHHYECKOE OBECIHEYEHHWE
JUCHHITJIUHBI

Jleknuonnpie ayaAMTOpUH OCHAIIEHHLI OCKOH (JUISl Mesida WIIM MapKepa), HKPanoM Ut
MPOEKIMOHHBIX CHCTEM, IPOEKTOPOM H HOYTOYKOM,

AyJITOPHH JUld TIPOBEJIEHNs J1a0opaTOPHLIX 3aHATHH OCHAIIEHHBL YCTAHOBKAMM JUIsl
BBITTOJTHEHHs1 J1aD0paTopHbIX paboT:
6.1. Onpenenenue nocrosnuoi Credana-bonbimana.
6.2. Mzy4enue BHemHero (otoadpekTa.
6.3. Onpejieliene pe30HaHCHOTO NOTEHIMAaNa Bo30y/IeH s aToMa MeTonoM Dpanka - [epra.
0.6. M3yuenue temnepaTypHoii 3aBUCHMOCTH COIPOTHBICHHS! OJIYTPOBOIHHKOB.
6.7. M3yuenne BONLT-aMIICPHBIX XapAKTEPHCTHK TEPMOUYCTBHTENBHBIX COMTPOTHBIICHIHII,
6.8. M3yuenue BoALTAMIIEPHBIX XaPAKTEPUCTHK (DOTOCONPOTHBIICHHUSI.

Jleknmonnele ayMTOPUM OCHAIIECHBI JOCKON (It Mela WM Mapkepa), SKPaHoM JUis
IPOEKIIHOHHBIX CHCTEM, IPOEKTOPOM H HOYTOYKOM.

AYZUTOpHH JUIi NPOBEACHHS 3aHATHH OCHALICHBI COBPEMEHHBIMH 11EPCOHAIBHBIMI
KOMIIBFOTEPAMH, O0LEAUHENNBIMHU B JIOKAJIBHYIO BRIYHCIHTEILHYI) CETh U YKOMILIEKTOBAHHBIM I
HEOOXOMMEIM CHCTEMHBIM H IIPUKJIAHBIM TIPOTPAMMIBIM 00ecIieueHneM.



PaGoyas nporpamMMa JAMCHMINIMHBI COCTABJIEHA B COOTBETCTBMM ¢ Tpeboanusmu PIOC

BO no nanpasnenuto 28.03.02 HanounxeHepusi.

Pabouyto nporpammy cocrasun npodeccop kadeapet GullM C.M. Apakensan

(®HO, noanucs) 4”5/4/
Penensent g
(mpeacTaBHTENb pa60T0,HaTeHH) / LAY, of Jeer & LsoX7 Zl 7

}mcm paboTsl, “omkuoeTs, PHO, noancs)

/_//7 /édj;f 2 /4%}‘:_’/1,,{1 A? /

[Iporpamma pacecmoTtpena ¥ ogo0peHa Ha 3acenanun Kadeaps GullM

[Tporoxon No J  or AL, L% 77 rona

3apenyromui Kadeapoii C.M. Apaxeusin

(PHE, noanuck)

PaGoyast nporpamma paccMOTpeHa W 0100peHa Ha 3acelaHud yueOHO-METOIHYCCKOH KOMHCCHH
nanpasicuus 28.03.02 Hanoumkencpust.

Ipotoxon Ne 47 ot 41 L% A0/ rona

[Ipejicenarens KOMHCCHH

g Fre

/ /
(DHO, noamucs)

JINCT INEPEYTBEPKJAEHUSI
PABOYEHN ITPOI'PAMMBI IMCUHMITJIMHBI

PaGouas nmporpamma ogoOpena Ha yucOHBIH 1o

[IpoTokon 3acenanus xadeapnl No 0T roja

3aBenyromuii kadgeapoii

Pabouast nporpamma ogo0peHa Ha yueOHBbIi1 101

[Tporoxon 3aceanus xadepsr No oT rojaa

3asenyromuit kadeapoii

Pabouas nmporpaMma onofpena na yueOHbIH 1o/l

[TpoTokon 3acenanus kadeapsr No oT rojaa

3asenyromuii kadenpoi




JIUCT INEPEYTBEPKJIEHUS

PABOYE ITPOTPAMMBI TV CIIAILIMHBI

Pabowas nporpamma onobpena Ha 072 y4eOHBI# roxg

ITpoToxoun 3acenanus kapenpet Ne /ot 24/ . 4é4 rona

3asenyromuii kadenpoit 1.T.H., mpodeccop Moposzos B.B.

Pabouast mporpamma onoGpena ua #4/4%9  yuebHbIit rox
IIpotokon 3acenanns kKapeapet No 7/ ot S29A4A#¢ rona

3asenyromuii kadenpoit 1.1.H., mpodeccop Mopozos B.B.

Pa6ouas nporpamma ono6penHa Ha y4eOHBIH roj

[Tporokoun 3acenanus kadpempbr Ne oT rojaa

3asenyrommit kadenpoit 1.1.H., mpopeccop Mopozos B.B.




