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1. IIEJTM OCBOEHUSA JTUCIATLIMHBI (MOIY JIST)

Llenamu  ocBoeHus AuMcHMIUIMHBL «PH3uKay gBIseTcs o0ecriedeHHe OyAyIIero
CrienyanucTa HaydyHoW (Qu3uueckoit 0a30i, Ha KOTOpPOH B BBICIICH TEXHHYECKOM INKOJIE
cTpouTes OOLIEHH)KEHEpHas M clielHaibHas moaArotoeka. IlocnenosarenbHoe H3ydeHHe QU3HKH
BbIpaOaThIBACT CIENMPHYECKHH METON MBIIUICHHs, (U3HUYECKYI0 HMHTYHIHMIO, KOTOpHIE
OKa3bIBAIOTCSA BEChMa IJIOJOTBOPHBIMM M B ApPYrHX HaykaX. CHenManucThl, NOJYyYHBIIHE
IIHpoKoe (PH3HKO-MaTeMaTHYecKoe 0o6pa3oBaHHE, MOTYT CAMOCTOATENBHO OCBaMBaTh HOBHIE
TEXHHYECKHE HAIpaBJIEHHs, YCIEMHO paboTaTh B HHX, JIETKO NEPEXOJUTh OT PEIIeHHs OJHHX
3a7a4 K JpPYruM, HCKaTh HECTaHIapTHBIC M HETPaAMLMOHHEIE IYTH, YTO OCOOEHHO BaXKHO IIs
npodeccHoHanbHOH MOOHIBHOCTH CIEIHATHCTOB B YCIIOBUSAX YCKOPEHHOTO Pa3BUTHS TEXHHKH.

3aja4yM AUCLUILIHHBL:

® TeOpeTHYeCKas MOATrOTOBKa B oOmacTH (u3MKH, MO3BOJSIONias OyAylUIMM HHKEeHepaMm
OPHEHTHPOBATBLCS B [NOTOKE HAYYHON U TEXHHYECKOH MH(pOpMAIMK U 00eCTIeYHBarOIas UM
BO3MOXKHOCTE HCIIOJIb30BaHMs HOBBIX (DH3MYECKHMX NPHHIHUIIOB B TeX 00JACTSX, B KOTOPHIX
OHH CIIENHAIM3UPYIOTCS;

* (opmMHpOBaHHE HAy4YHOrO MBIIUICHHS, B YaCTHOCTH [PABHJIBHOIO MOHMMAHMS TPAHMIL
MPUMEHUMOCTH Pa3IMYHBIX (PU3HYECKUX NMOHATHIH, 3aKOHOB, TEOPHH M YMEHHS OIIEHHBATD
CTENEHb JOCTOBEPHOCTH PE3YyJHTATOB, ITOJYYEHHBIX C IOMOIIBIO 3KCIEPUMEHTAILHBIX HIIH
MaTeMaTHYECKHX METO/I0B UCCIIEJOBaHUS;

* BBIPabOTKA IPHEMOB M HABBIKOB PEIIEHHIT KOHKPETHBIX 3a/1a4 U3 pasHbIX obacTell GU3MKH,
MIOMOTAIOUIMX CTYACHTaM B JlalbHENIIEM pellaTh HHXKeHEepHBIe 3a/1a4H.

® O03HAKOMJICHHE CTYJEHTOB C COBPEMEHHOH Hay4HOW ammapaTypodl W BeIpaGOTKa y HHX
HaYaJIbHBIX ~ HABBIKOB IPOBEICHHA  JKCIIEPHMEHTAIBHBIX HAy4YHBIX  HMCCJIENOBAHMI
pasIHYHBIX GU3HYECKUX SBICHHH U OLEHKH IOIPEIIHOCTEN H3MEPEHHIA.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII BO

JlucrummHa «®u3uka» OTHOCHTCS K 0a3oBoi wactH Onoka B.l  OCHOBHOI
Mpo(eCCHOHANBHON 00pa3oBaTeNbHOM MporpaMmel. M3ydeHHe JMCHMIUIMHBI NPOXOMHT BO
BTOPOM CEMECTpE.

s yenemmoro ocBoeHust Kypca (QHM3HKH CTYIAEHTAM HEOOXOMMMO 3HATh CIEIYIOLIHE
pasziensl Bbiciuel MateMaTuky: Jlupdepenimansuoe ucuncienue, MaterparsHoe HCUHCIeHH e,
AHanuTHYecKas TEOMETpUs W JHuHelHas amreOpa, Psiupl, DIeMEHTH BEKTOPHOTO aHaJIN3a,
OyHKIHH KOMILIEKCHOTO NepeMeHHoro, JIuddepeHunanbaple ypaBHEHHS, DJIEMEHTH TEOPUH
BEPOATHOCTEH M MaTeMaTHYECKOH CTATHCTHKH.

OcBoenure MUCHMITAHBI HEOOXOMMMO [UIsl H3YYEHHS TAKUX JMCLHUILTHH y4eGHOro ruiaHa
KaK «Pa3paboTka WHHOBalMOHHBIX MPOEKTOBY», «TeXHOIOrHH HOBOBBemeHMID», «IIpakTHKa 10
TMOJYYCHHIO MEPBHYHBIX NPO(YECCHOHANBHEIX YMEHHH M HABBIKOB, B TOM YHCIIE MEPBHYHBIX
YMEHHH M HaABBIKOB HAy4HO-HCCIICJIOBATENILCKON JeATeNbHOCTHY, «TexHomorus obpaboTku
KOHIIEHTPHPOBAHHBIMH MOTOKAMH SHEPTHH» H JIP.

3. KOMIIETEHIIMH OBYYAIOUIEI'OCsl, ®°OPMHUPYEMBIE B PE3YJBTATE
OCBOEHHA TUCHUITJIMHBI (MOYJISA)

B pesyibrare 0CBOEHMS MMCHIHMIUIMHBI O0ydarommiics AOJDKEH OBJIAJETh CJIEIYIOMIUMU
KOMIIETEHLIUSAMH:

- CIIOCOOHOCTBIO IIPUMEHSTh 3HaHUS MATEMATHKH, (PU3NKH M €CTECTBO3HAHMS, XHMHH H
MaTepHaIOBEICHHUS, TEOPHH YIIPABICHUS U HH()OPMALIMOHHEIE TEXHOJIOTHH B HHHOBAIIHOHHOI
nearensHocTH (OITK-7).



B pesynprate 0CBOGHMS JUCIMIUIMHBI 00YYarOIIHiCS TODKEH IEMOHCTPHUPOBAT CIIEIYIOIIUE

pe3yJIbTaThl 00pa3oBaHMS:
1) 3uatk:

L (IJYH,I[aMeHTaJILHbIe 3aKOHBI NPHPOALI H MaTEMAaTHYCCKHE 3aKOHOMEPHOCTH B obnactu

kBaHTOBOH (uzuku (OI1K-7).
2) YmeTs:

® TPUMEHSTh MaTeMaTHYECKHE METOIBI Ul pelleHus npakThyeckux 3anad (OITK-7).

3) Bnanets:

® HaBbIKAMH KOPPEKTHO (POPMYJIMpPOBATh €CTECTBEHHOHAYYHBIe 3anaun (OITK-7).

4. CTPYKTYPA U COAEPXKAHUE JUCHHUIIJIMHBI (MOYJISI)

OOGmas Tpy10eMKOCTh THCIHILTHHEI COCTaBISAET 4 3a4eTHBIX eaUHUIEL, 144 yaca.

Buzst yuebHoit pabotsl, Biiouan 06 DopMBI TEKYILETO
= CaMOCTOATENbHYIO paboTy CTY/EHTOB ;CMH KOHTpOISA
E‘ H TPYAOEMKOCTD (B yacax) y'“éo"o YCMEeBaeMOCTH
E' E ANCTEY (no nedensm
Ne Pazjien (tema) 2 ] 2 2 @ C NPUMEHEHHEM cesEcn)
n/n AMCLHIUIHHB! & = = Ex | Eo| X5 & | MHTEpaKTHBHLIX P
o 5 5 eE e E| 2E &) = METO/IOB Gopma
) £ Z z 33 E_\é 5| = (E~mrmel MPOMEXKYTOHHOI
= = g8 | 25 =4 ] 3 aTTecTaLn
=9 Cl =]
=] = = (no cemecmpam)
1 KBanroBas npupoaa 2| 14 4 y 16 ) @ | - 4/25% )
H3y4eHus
DneMeHTb! KBAHTOBOM 5. Peiitunr-
2 | MexaHHKH U aToMHO#H | 2 12 8 - 12 - 12| - 8/40% KOHTpoJIb Nel
(hu3uku
PeiiTunr-
3 DneMeHThl PU3HKH 2 13- 4 i 8 ) 101 - 4/333% KOHTpOnb Ne2
TBEPJOTO Teta 16
OneMeHTR! (PU3NKH PefiTunr-
4 Aanpa u 2 17- 2 ) ! ) 10| - 2/100% KOHTpoOJIb Ne3
NIEMEHTAPHBIX 18
4acTHIL
Bceero 218 | 18 - 36 | - [ 54| - | 18/50% | Ix3amen(364)
Copeprxanue pas/aeioB JHCHHILIHHbI
Kon-Bo npaktu- | nabopa-
Tembl, pa3aensl QUCIIHITIMHB ascop | TORMHH | S cpe
Pasnen 1. KBanToBas npupoaa usayuenuns 34 4 - 16 14
Jlexums 1. 3aKOHBI TEMIOBOrO M3/TyYEeHHS
16 2 - 8 6
Jlekuus 2. KBaHTOBBIE CBOMCTBA cBETa 18 2 - 8 8
Paznen 2. ieMeHThI KBAHTOBOH MEXAHHKH H ATOMHO
i o 40 8 E 12 20
husHKH
Jlekuus 3. CtpoeHue aToma 12 2 - 6 4
Jlexuusa 4. BoHOBbIE CBOMCTBAa MHKPOYACTHIL 6 2 - - 4
Jlexums 5. Ypasuenue Illpenunrepa 8 2 - - 6
Jlexuusa 6. ATom Bojopona 14 2 - 6 6
Pasnen 3. DnemMenTh! pU3HKH TBepaOro Teaa 22 4 - 8 10
Jlekuus 7. TemioeMKOCTh TBEPABIX TeEll 6 2 - - 4
Jlexuus 8. 3oHHas TEOPHs TBEPABIX TEN 16 2 - 8 6
Paznen 4. DiieMenThI PU3NKA SAPA M 2IEMEHTAPHBIX 12 2 10
YACTHII
Jlekuus 9. ATomHOe s1po 12 2 - - 10




T Kon-Bo ey | TPAKTH- nabopa- _—
€MBI, pa3Jesibl JUCIIUIIIIAHEI e A 11 weckHe | TOpHbIE p

IK3amMeH 36
Htoro 144 18 - 36 54

5. OBPA3OBATEJIBHBIE TEXHOJIOT'HHA

® JIEKIIMOHHO-CEMHMHapcKass cHcTeMa oOydeHHs (TpaJAMLUMOHHBIE JIGKIIMOHHBIE U
nabopaTOpHBIE 3aHATHS);

e o0yd4eHHe B MaJIbIX Ipymnax (BBIIOTHEHHE 1ab0paTOPHBIX paboT B rpynnax U3 JABYX HIIH
TPEX YEJIOBEK);

® MAacTep-KIacchl (IEMOHCTPAIMs Ha MPAKTHYECKHUX 3AHATHSX MPHHIMIIOB pacyera 3ajay
110 pa3/IHYHBIM TEMaM);

® INPUMCHCHHE MYIBTHMEIWA TEXHOJOTHil (TpOBENCHHE JIEKIHOHHBIX H CEMHHAPCKHX
3QHATHH C IPUMEHEHHEM KOMIIBIOTEPHBIX IpPE3eHTallui H IEMOHCTPALHOHHBIX POJIMKOB
C MOMOIIBIO MPOEKTOPA UIIH KOMIIBIOTEpa);

* HMH)OPMAIHOHHO-KOMMYHHKALHOHHBIE TEXHONIOTHH (IPUMEHEHHe HH(OPMAIMOHHBIX
TEXHOJIOTHH /I MOHUTOPHHTA TEKYILEH yCIIeBaeMOCTH CTYICHTOB H KOHTPOJIS 3HAHHH ).

6. OHEHOYHBIE CPEJCTBA JUISI TEKYIIEIO KOHTPOJISA YCIIEBAEMOCTH,
NMPOMEKYTOUYHOM ATTECTAILIAU 10 U'TOI'AM OCBOEHUS
AUCHUIIJIMHBI H YYEBHO-METOANYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHOMN PABOTHI CTYJIEHTOB

Texymuji KOHTPOJIb YCNIEBAEMOCTH ABJSETCS PACHPENEIEHHBIM M OCHOBAH Ha OILCHKE
HECKOJIBKHX COCTABJISIOIIHX.

1. PesynbraTel peHTHHI-KOHTPOJIS.

2. Brmonnenue u 3amuta 1abopaTopHBIX padoT.

3. BrInonHeHHe NpaKTHYECKUX 3aJaHHii.

3apanns k pefiTuHr-konTposro Nel

1. Temneparypa a6comotro yepnoro tena T = 6000 K. Eciu Temnepatypy Tena yMEHBIIHTD B 2
pasa, To IHepreTHYECKas CBETHMOCTB abCOMIOTHO YEpHOTO TeNa

1) ymensmuTes B 4 pasza

2) yBenuuutes B 16 pas

3) yBenuunTes B 2 pasa

4) ymensiiutcs B 16 pas

2. Ecii JUIMHA BOJHBI, COOTBETCTBYIOMAS MAKCHMYMY H3JIyYeHHs YMEHBIIMIACH B 4 paza, TO
TemIeparypa abCoIIOTHO YepHOTO Tella

1) yBenuuunace B 2 paza

2) yMeHbLIWIACh B 4 pasa

3) ysenuuunace B 4 paza

4) ymeHbIIMIach B 2 pasza

3. Ecii 3auepHEHHYIO IJIACTHHKY, Ha KOTOPYIO Ia/[@eT CBET, 3aMEHUTh HA 3€pPKalbHYIO TOi e
IUIOLIA/IH, TO CBETOBOE JaBIICHHE

1) ocTaneTcs HEM3MEHHBIM

2) yMeHbBIIUTCS B 2 pasa

3) yBenuuHTes B 2 pasa




4. DNeKTpOH B aToMe NEPEXOIUT U3 BO3OYXKIEHHOTO COCTOSHHs C SHeprueil £; B OCHOBHOE
COCTOSIHHE C dHepruei Ey. [Ipu aTom uenyckaercs ¢poToH. Macca ucmynieHHOro poToHa paBHa
E -E, E,-E E, -E, E,-E, E +E,

2 2
1) ¢ 2) ¢ 3) he 4) he 5 ¢
5. Yactora majaronmiero Ha (OTOITEMEHT H3NYYEHHs yMEHbLIAETCs BIBOe. Bo CKoNBKO pa3
HY)XHO H3MEHHThH 3a/IEPKHBAIOINEE HaNpsDKEHHe, ecau paboToif BBIXOJA 3JIEKTPOHA U3
Marepuaiia (oTo3IeMeHTa MOKHO peHedpeys?
1) yBenu4uTh B 2 pasza
2) YMEHBLIHTH B 2 pasza

3) YBETHYHTE B V2 pa3s

4) yMEHBIINTE B V2 pa3
5) octaruTh 63 H3MEHEHHI

6. Ilpu 3aMeHe OJHOro MeTa/Ia JPYTHM JUIMHA BOJIHBI, COOTBETCTBYIOINAS KPacHOH TpaHHUIE
doroadpdexra, ymenbimaercs. Pabora BEIXOA ISl BTOPOr0 METaLIa 10 CPABHEHHIO ¢ PaboTOl
BBIXO/1a /ISl [IEPBOTO

1) yBenmuumiach

2) yMEHBIIHIACh

3) He U3MEHHIIACh

7. Onbrter CTONETOBA I10 MCCIIEAOBAHUIO B3aMMOJICHCTBHS H3TyYeHHS ¢ METAIUTAMH:
1) MO3BOJIMIIM ONIPENENTUTE pa3Mepsl ijpa

2) MOATBEPAMIIH KBAHTOBYIO IIPUPOLY M3/ TyYEHHS

3) NOATBEPAMIIM HATMYHE BOJHOBBIX CBOWCTB y 3J€KTPOHOB

4) MOATBEPUJIN THIIOTE3Y O JIMCKPETHOM CIIEKTPE SHEPIUM JEKTPOHOB B aTOMAX

8. B addexre Komnrona poron

1) BEIOHBAET 3JIEKTPOH C MOBEPXHOCTH BEIECTBA

2) nepeaeT 31eKTPOHY 9acTh YHEPIHH NIPH YIIPYTOM CTONKHOBEHHH
3) mepezaeT 2IEKTPOHY YacTh SHEPIHH IIPH HEYHPYTOM CTOJIKHOBEHHH

9. OnbiTer @panka u ['epua mo MccIef0BAHHIO IEKTPHYECKOTO pa3psa/a B apax PTyTH:
1) O3BOHIIM ONIPENIETUTh pa3MepsI Sapa

2) NOATBEpAMIIH KBAaHTOBYIO IIPUPOJY H3JIydEeHHS

3) MOATBEP/IMIIM HAJIMUHE BOJTHOBBIX CBOMCTB y 2MIEKTPOHOB

4) MOATBEPAMIIA TUIIOTE3Y O IMCKPETHOM CIIEKTPE SHEPIUHU 3IEKTPOHOB B aTOMAX

10. Ha pucynke n300pakeHb! cTallHOHapHbIe OPOHTHI aTOMa BOAOPOJA COTIACHO MOzIenH Bopa,
a TaKXke YCIOBHO H300paXeHBI NMEPEXO]bl JJIEKTPOHA C OMHON CTAMOHAPHOH OpOHTHI Ha
JpPYTYIO, COINPOBOMKIAIOUIHECA H3JIyYEeHHEM KBaHTa 3Heprud. B ynbrpaduonerosoii obnactu
CIIEKTPA 3TH NEPEXOAbI 0T cepuio JlaiiMana, B BUIMMOI — ceprio baneMepa, B uH(ppakpacHoi
— ceputo Ilamena. HauGosnbiei yactore KBaHTa B BUAMMOM 0BNIACTH CIIEKTPa COOTBETCTBYET
nepexo.




I)n=4—>n=3

2)n=3 —->n=2
Jjh=5—sn=2
4n=5—-n=1

11. B Teopuu bopa paguyc n-oi KpyroBoi OpOHTHI 3JIEKTPOHA B aTOME BOJOPO/a BHIPAKAETCS
” . F =HK-" n2
yepes paaMyc nepBod opburtsl Qopmynoi: 7 ! Onpenenure, Kak H3MEHSETCS
KHHETHYECKast SHEPTHsl JIEKTPOHA IIPH IIEpeX0/ie C TPeThel OpOUTEI Ha NEPBYIO.

1) yBenuuuBaercs B 9 pa3

2) yMmeHbIIaeTcs B 9 paz

3) yBennuuBaercs B 3 pasa

4) ymens1naeTcs B 3 pasa

5) He MeHsieTCS

12. Onsrter JleBuccona u Jxepmepa o Audpakiu Ha KpucTaliax:

1) mO3BONUIIHM OTIpEIENIUTE pa3Meph sapa

2) NoATBEPIMIIH KBAHTOBYIO IPHPOLY H3JTy4EeHHUs

3) NOATBEPAMIIH HAJIHYHE BOJHOBBIX CBOHCTB Y JIEKTPOHOB

4) OATBEPAMIIA THIIOTE3Y O JUCKPETHOM CIEKTPE YHEPTUH HIIEKTPOHOB B aTOMax

A
13. CpaBHuTe 1IMHY BOJIHEI 1€ Bpoiins /1 7 s mapuka maccod m = 0,2 T ¥ IpoTOHA Maccoi
m = 1,67-10" kr, EMeIomMX OMHAKOBEIE CKOpPOCTH.
1)6,57-10%7
2) 8,35:10%
3) 6,57-10%
4) 8,35-10%

3ananusa K peliTHHr-KOHTPOJII0 Ne2
1. CrannonapHeM ypaBHeHHeM llIpenunrepa 1iist 3MeKTpOHa B BOJOPOIOINOI00HOM aToMe
SBJISIETCS YpaBHEHHE

2
1) d°x h
2
v2w+2—’;’E LI P
2) h 4ney r
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V2\p+2—m E - 0 y=0
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2. Ecmn y — QyHknus uMeer BHJA, yKa3aHHBI Ha PHUCYHKE, TO BEPOSTHOCTH OOHApPYKHThH

—<X<—
3JIEKTPOH Ha y4acTKe 6 2 paBHa
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3. B xaKkoM cityyae SHEpreTHUECKHi CIIEKTp 3nexcrgona CILJIOLIHO#?
1) 37€KTpOH B MOTEHIHANBHOM siMe muprHOi 107" M

2) 2JIEKTPOH B aTOMeE :

3) NeKTPOH B MOJIEKYJIE BOAOPOIA

4) cBOOOAHBIN EKTPOH

4. MakcuMaabHOE 3HAYEeHHE IIPOEKIHMH MOMEHTA HMMIIYJIECAa 3JICKTPOHA, HaXOIAIIErocs B f-
COCTOAHHH, Ha'Hal'IpaBﬂeHIer BHCUITHETO MAaruuTHOT'O IIOJIA PaBHO

Hh

2)2h
3)3h
4)4h

5 CKOJ’IBKO Ppas3In4IHBIX COCTOSTHHH MOXKET UMETh JJIEKTPOH C I'NTaBHBIM KBaHTOBBIM YHCJIOM N =
42

1) 15

2) 48

3) 32

4) 54

6. Onpenenuth aroM, y KOTOPOro B OCHOBHOM COCTOsHMH 3anosiHensl K, L, M — cion u B N —
CIIO€ PaCIIOJIOKEHBI 7 JIIEKTPOHOB.

1Y€l

2) Ge

3) Br

4) Ti

7. Cpena Ha3bIBaeTCs aKTUBHOIM, €CJIH OHA

1) MOTHOCTBIO MOTJIONIAET NAJAIOLIee HA Hee H3IyueHHe
2) NONHOCTHIO pacCEeHBAET MaJaloNIee Ha Hee H3JTyYeHHE
3) ycunMBaeT najaroniee Ha Hee H3/IydeHHe

8. Cucrema HakaykH Jiasepa MO3BOJISET



1) co3nmaTh HHBEPCHYIO HACETIEHHOCTh B aKTHBHOM Cpefie
2) BBI3BAaTh BEIHYKICHHOE H3IyYeHHE (OTOHOB
3) obecreunTh BBICOKYIO KOTEPEHTHOCTh JIA3€PHOTO H3TyICHHUS

9. PaccMoTpuM [1Ba KBaHTOBBIX COCTOSIHHS, B KOTOPHIX HAXOMHTCS CHCTEMA ATOMOB, C
sHeprusMu E) u Ej, npudeM E; > E). CucreMa OylIeT HaXOIWTHCS B COCTOSHHM C MHBEPCHOI
HACEJICHHOCTRIO, €CJIM YHCJIO aTOMOB N ¢ sHeprueit E; Oyner

1) paBHO umCITy aTOMOB N, C DHEprueH Es;

2) MeHbIne, 4yem No;

3) Gonslie, yem N,.

10. ITpunuun I[Maynu cnpasennus

1) anst BCeX TOXKIECTBEHHBIX YACTHI[ KBAHTOBOMEXAHUYECKOH CHCTEMBI
2) JUls CHCTEMBI TOX/IECTBEHHBIX 6030HOB

3) 1S CUCTEMBI TOKIECTBEHHBIX (DEPMUOHOB

11. lenenwe yacTui Ha 6030HBI # HEPMHOHBI OTIpesIeNseTcs
1) TONBKO ITAaBHBIM KBAHTOBBIM YHCIIOM 7

2) TONBKO OPOUTAIEHBIM KBAHTOBBIM YHCIIOM /

3) CIMHOBBIM KBaHTOBBIM YHCJIOM g

4) opOuTaTbHBIM / ¥ MarHUTHBIM 71 KBAHTOBBIMH YHCJIAMH

12 33BHCHMOCTB MOHHpHOﬁ TEIINIOEMKOCTH CM XUMHYECKH HpOCTI:IX TBEPABIX TEJI OT
TeMIlepaTyphl NpeICTaBleHa Ha rpaduKe
Cwm Cu Cwm

3R 3R

0 T ol T
3) 4)

0
D
13.Tenmoemkocts cucteMsl, coctosmedi 3 N = 10%° knaccuueckux TPEXMEPHBIX HE3aBUCHMBIX
rapMOHMYECKHX OCIMJUIATOPOB Ipu Temneparype T = 300 K, paBua
1) 414 T/K
2) 4,14 I/K
3) 124,2 xJIx/K
4) 41,4 xJI/K

14. JleGaii mosyunmn TEOPETHYECKYI0 3aBHCHMOCTh MOJAPHOH TemnoemkoctH Ch OT
TEMIIePaTyphl, paCCMaTPHBas KPHCTAIIHYECKYIO PEIIETKY KaK

1) cucreMy HEB3aMMOJEHCTBYIOIMX 4YAaCTHIl, COBEpINAIOIMX TEIUIOBEIE KOJNEGAHHS ¢
Pa3IMYHBIMH YaCTOTaMH

2) cucTeMy CBSI3AHHBIX YacTHIl, COBEPIIAIONMX TEIJIOBBIE KONEGAHHA C OJIMHAKOBBIMH
4acTOTaMH

3) crcTeMy CBA3aHHBIX YACTHII, COBEPIIAMIINX TEILIOBIE KOIEOAHHS ¢ PA3INIHBIME YACTOTAMMU
4) cucTeMy HEB3aMMOJEHCTBYIOIIMX WYACTHIl, COBEpPIIAIONIMX TEIUIOBBIE KoJeGaHHS ¢
OJIMHAKOBBIMH YaCTOTaAMH

15. BanenTHas 30Ha COOCTBEHHBIX MOJIYIPOBOJHHKOB

1) yacTH4HO 3aHATA 3TIEKTPOHAMH

2) IOTHOCTBIO 3aHsITA 3EKTPOHAMH

3) mepexpbiBaeTcst co CBOGOTHOM 30HOI BO36YKIEHHBIX SHEPTHiA



16. C yBenMueHHEM TEMIIEPaTy Pl JIEKTPOIPOBOJHOCTD MOJIYIIPOBOIHHKOB
1) yBenu4uBaeTcs

2) yMEHBIIAETCs

3) He MeHseTCH

17. B o61acTi HU3KHX TEMIIEPATYp y NOJYNPOBOAHHUKOB Ipeobianaer

1) 1eIpoyHas MPOBOAMMOCTD

2) 3NeKTpPOHHAs TPOBOJAUMOCTE

3) cobcTBEHHAs TPOBOAMMOCTD

4) npuMecHasi IPOBOJUMOCTh

3ananus K pelTHHr-KOHTPOJ 110 Ne3
1. JInst HyKJIOHOB BEPHBIMH SIBJISIFOTCS CJIEYIOIIHE YTBEPKICHUS

+
1) mpoToH o6anaeT 3apsnaoM, paBHeIM €
2) ciMH HEWTPOHA MEHBINE CIIHHA IPOTOHA
3) Macchl HYKJIOHOB IPAKTHYECKH OJIMHAKOBBI

2. YeM MeHbIIIE JHEPrUs CBA3M A1pa, TEM

1) Gonbiie y Hero nedekt Mace

2) MeHBIIYIO paboTy HYXXHO COBEPIIUTh, YTOOBI Pa3/ICIUTh 3TO AAPO Ha OT/AEIbHBIC HYKIIOHBI

3) GoJibIlle SHEPrUHU BBIIEIIUTCS IPH Paclajie 3TOro sApa Ha OTJeJIbHbBIE HYKIIOHBI

4) MEHBILIE €ro SHEPrus MOKOs

5) MEHbIIIe DHEPrHH BBUICIHTCS B PEaKIHH TEPMOSIEPHOTO CHHTE3a 3TOr0 sjpa ¢ JPYTHMH
siZipaMu

3. [lpu a-pacnane

1) 3apsj spa He U3MEHHUTCs, Macca sijpa yMeHbluaeTcs Ha 4 a.e.M.

2) 3apsij Aapa yMeHblIaeTcs Ha 2e, Macca sijipa yMeHbluaeTcs Ha 4 a.e.M.
3) 3apsin simpa yMeHbIIaeTcs Ha 2e, Macca s/ipa He MEHSeTCs

4) 3apsn aapa yMeHbLIaeTcs Ha 4e, Macca spa yMeHbIaeTcs Ha 2 a.e.M.

4. Kakas 1ons paguoaKTHBHBIX aTOMOB OCTaHETCS HE paclaBIIelcsl Yepe3 MHTEepBajl BPEeMEHH,
paBHBIH ABYM IE€pHOaM IoJiypacnana’?

1) 50%

2) 67%

3)33%

4) 75%

5)25%

5. CKonmbKO - W - pacmaloB JOJDKHO NMPOH30WTH, YTOOBI HECTAOMIBHBIH H30TON aMEpPHITHS
2;151 Fo ) g 209 B
peBpatuiics B CTaOUIIBHBIH H30TOI BHCMyTa 837" 7
1)8awudp
2)9au3p
3)6ausP
4HYT7oau3p

14 4
7N a (2 e)
6. Snpo azota 3axBatwio Y -gactuiy M HCIIyCTHJIO HPOTOH. SIpo Kakoro
sneMeHTa 00pa3oBasoch?

17
1)9F



2 10
+Be i 17 5

7. Snpo Gepuimus , TIOTJIOTUB JIEHTPOH , IIpeBpamaeTcs B s1po Gopa . Kaxas

YaCTHIA [IPH ITOM BeIOpaceIBaeTcs?

Dp

2)n

3) @

4)e

5) ucnyckaercst 7 -KBaHT

B —e +v,+v,
8. Pea}cuuﬂ HE MOJKET HIATH H3-3a HAPYILICHHS 3aKOHA COXpaHCHUA

1) cnuHOBOrO MOMEHTa UMITYJIbCA
2) IeNTOHHOTO 3apsa
3) aNeKTpHYecKOro 3apsa

9. 3aKOHOM COXPaHEHHs IEKTPHUECKOTrO 3apsia 3alpelieHa peaKius

1 U —>e +v,+v,

) R P—>e +¥,

V. > p+ e’

5 V., Fn=rpbi

10. M3 IPHUBEACHHBIX CXCM BSaI/IMOHI)EBpaH.IeHHﬁ YacTHIl aHHHUTHIIAIHUH COOTBETCTBYET
0

nr >rEy

2y prn+t e +v,

3) K "ozt +x

4) e"+e >y+y

11. B nmopsanke BO3pacTaHHS WHTEHCHBHOCTH  ()YHJIaMEHTaIbHBIE B3aUMOJICHCTBHUS
pacnosararoTcs ciaeayrouM oopa3oM

1) anexTpoMarauTHoe, cinaboe, rpaBUTALIHOHHOE, CHIIBHOE

2) ciaboe, CHIIBHOE, FPABUTAILIMOHHOE, YIEKTPOMArHUTHOE

3) 27eKTpOMarHuTHOE, FPAaBUTALIHOHHOE, ¢/1a00e, CHIbHOE

4) rpaBUTallHOHHOE, caboe, ANEeKTPOMArHUTHOE, CHIIBHOE

IIpomeskyTounas aTTecTanus IPOXOJUT B popMe IK3aMeHa.
Bomnpocel K aKk3aMeHy
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10.
11.
12.
13.
14.

3.

16.

1.

18.
19.

20.
21.

22.
23,
24.
23,
26.

27,
28

.

29.
30.

a1,
32.

33:
34.

33,
36.
37.
38.

Tennosoe wu3myyeHue. PaBHOBecHOe Wu3IyuYeHHE. XapaKTEPHCTHKH TEILIOBOTO
U3ITY4CHHSI.

AbcomoTHo yepHoe Teno. 3akoH Kupxroda. 3akon Credana-Bonsimana u 3akoH
Buna.

PacnipesienieHne SHepruu B cHeKTpe abCOIIOTHO 9EPHOTO  TeNa. ®opmyna Panes-
Jbxunca. YisTpaduoneroBas katactpoda.

KBanToBas runoresa u popmysa ITnanka

Buemnuit gorosnexrpuueckuit s3gpdext u ero 3akous1. OTOHBL

D¢ dext Komnrona u ero teopus.

Mopnens atroma Pesepdopna. [Tocrynarst Bopa. Atom Bomoposa.

['inoresa ne DBpoitna. DkcnepHMeHTaIbHOE MOATBEPKIECHHE BOJIHOBBIX CBOMCTB
MHKDPOYACTHIL.

CooTHOILIEHHE HEOPEIeICHHOCTEH.

BonnoBas GpyHKIMs, €e CBOWCTBA H CTATUCTHYECKHI CMBICIL.

Hecranuonapuoe ypapnenue [llpenunrepa.

Cranmonapnoe ypasuenue [llpenunrepa.

YacTuia B OTEHIHATEHOM sMe.

[IpoxoyneHne 4acTHIBI Yepe3 MOTeHIHANBHEIH Gaphbep.

KBaHTOBBII rapMOHHYECKHIT OCLHILIATOP.

Ypasuenue lllpesmnrepa 11 o1eKTpoHa B aToMe Bogopoza. [ nasnoe, opbuTanbHOE U
MarHMTHOE KBaHTOBBIE YHCIIA.

KBantoBanue sHepruu JNEKTPOHA B aTOME BOZOPOJA. Cnexktp atoma BojOpoja.
ITpaBuino otbopa.

Op6uTanpHblil 1 MArHUTHBIA MOMEHT 3JIEKTPOHA.

CoOcTBeHHBIH MeXaHMYECKHH MOMEHT MMIyJibca 2JeKTpoHa (crme). CHHHOBBIN
MAarHUTHBIH MOMEHT 371eKTpoHa. CIIHHOBOE W MArHUTHOE CITMHOBOE KBAHTOBBIE YHCJIA.
Omneit TepHa u INepnaxa.

Ipurumn sanpera [ayu. [leproauyeckas cuctema sneMenToB MeHeneesa.
[lornomenue, CHOHTaHHOE M HMHAyUMPOBAHHOE H3JIYYEHHE. KoaddunumenTs
OiHImTelHa.

Jlazepel. IIpunmun neiicTeus J1azepos.

Knaccuueckas Teopus remoeMkocTy. 3akon J{rononra u I1Tu.

KBanToBas Teopus TeruioeMkocTH DHHINTEHHA.

Teopust Tertoemkoctu J{e6as. ®oOHOHEL

Bozonsl u (epmuonsl. IToHsTHE O KBaHTOBBIX CTAaTHCTHKAaX bose-DitmmTeitna u
®epmu-/upaka.

DHepreTHYecKHe 30HBI B KPHCTaIIax.

Pacnipenenenue anekTpoHoB 1o sHepreTHYecknM 30HaM. Kiaccudukarms TBepbix Ter
Ha METaJUIBI, TOJIYIIPOBOAHUKH U JIU3JIEKTPHKH.

CobcTBeHHas M IPHMECHaAst IPOBOAMMOCTH TOJTYTIPOBOIHHKOB.

DNeKTPONPOBOAHOCTE TBEPJIBIX TeJl. Temneparypnas 3aBUCHMOCTh
3JIEKTPONPOBOJHOCTH METAIJIOB H MOJIYIIPOBOAHHKOB. Y poBeHb DepMH.

P-n nepexon. IToynpoBoAHMKOBEIE OB

XapaKTepHCTHKH aTOMHOTO Ajapa. MoJiens aToMHOro sjpa. Macca M HEprHs CBS3H
anpa.

3aKOoHBI PafIMOaKTUBHOTO pacnaa. Albda-, 6eTa- ¥ raMMa-H3JIydeHHe.

SlnepHble peakuuy U 3aKOHBI coXpaHeHus. Peakims nenenus smep. Llennas peaxuus
NeJICHUS.

Peakuust cuntesa aToMHbIX snep. [IpoGriema ynpaBiseMbIX TepMOSIEPHBIX PEaKIHI.
Buiel B3aumoieiicTBHI 1 KacCH(HKALNS 2JIeMEHTAPHBIX YACTHII.

MeTobI perucTpanuu 31eMeHTapHEIX YacTHil. KocMudeckue myd.

YHactune! 1 antryactuipl. Heiirpuno. Ksapku.

CamocrosiTesbHast paGoTa CTyJIEHTOB BKJIIOYAeT B cebs:



1. AynuTopHas caMocTosiTeNlbHas paboTa CTYIEHTA 10 JUCIHIUIMHE BBIIOIHIETCS
Ha 7a00PaTOPHBIX M MPAKTHYECKHX 3aHATHAX IPH PELIEHHH 3a/1au.

2 BueaymuTtopHas caMmocTosTenbHas paboTa BBINONHSETCS CTYAEHTOM IIpH
yriyOJI€eHHOM HU3YYeHHH [JUCUMIUIMHBI 10 TeMe MHpOMICHHON JIEKIMH, MPH IOJrOTOBKE K
naboparopaeiM paboram. OcHOBHOH (opMOii caMOCTOATENBHOH paGoThl CTyJEHTa SBIACTCA
H3y4YeHHE KOHCIIEKTA JIEKIIMH, peKOMEHIOBAHHOM JIUTEPATYPhI. ’

Camocrosrenbnas paboTta 3aBepiiaeT 3afauyd BCeX APYrHX BHIOB yueOHOTO mpouecca
MOXET OCYIIECTBIATHCS Ha JICKIMAX, CEMHUHapaX, NPAaKTHYECKHX 3aHATHAX, JIaGOpaTOpPHBIX
3aHATUAX, KoHcynbTanusax. Kax ¢opma opraHmsanuu ydueGHOro mporecca caMoCTOSTENIbHAs
paboTa CTYIEHTOB IpeACTaBIsieT co0OH ILeNeHaNpaBIeHHYI0 CHCTEMATHYECKYIO NESTEILHOCTh
110 NPHOOPETEHHUIO 3HAHHH, OCYIIECTBIAEMYIO BHE ayIHTOPHH.

KOHTpOIIb BEINMOMHEHUS CAMOCTOSTEIEHOM paboThl OCYIIECTBIISAETCS B XOJIE BHINOIHEHHS 1

3alIUTEI naﬁopaToprrx pa60T 10 MTHCIHHINIHHE, IPH BBIIOJHCHUH IMPAKTHYCCKHX 3alaHui, Ha
9K3aMCHE.

Bonpock! 118 KOHTPOJIs cAaMOCTOSTEILHON paboTh

1. Kakoe wu3nmyyenue HaspIBaeTCs TEIUIOBBIM, M YEM OHO OTIMYAETCS OT JIPYTHX
(mepevrcaNTe KAKUX) BHIOB U3TyYeHHS?

2. [ladiTe ompenesNeHHs OCHOBHBIX XapaKTEPHCTHK TEIUIOBOro M3myueHms. Kakoe Teno
Ha3bIBACTCS a0COMIOTHO YEPHBIM?

3. Cdopmymupyiite 3akon Kupxroda.

4. Kaxolf BHJ HMMeeT pacmpelelieHHe JHEPrWH B CIIEKTpPE aGCONIOTHO YEPHOTO Tesa?

Hapucyiire Kpusble pacnpesie/leHdsl B 3aBUCHMOCTH OT JUIMHBI (MJIM 9aCTOTHI) BOJIHEI

s iByx temiepatyp (T2>T1).

Cdopmymupyiite 3akons! Credana — Bonbimana v cMemenus Buna.

6. 3anumure ¢opmyry Pomes - JDkuHCA M NOSCHHTE CyTh "ynbTpahHOIETOBOI
KatacTpodsr'".

7. 3anumute Gopmyny [TnaHka u MOSCHHTE CYTh €r0 KBAHTOBOM IMITOTE3HI.

8. Kaxoe u3 Tel, yepHOE WM HEYEpPHOE, HMEET BBIIE TEMIEPATYPY, €CIIH HX SPKOCTH
OJIUHAKOBBI?

9. B 4em cocTouT sBIeHHE, Ha3biBaeMoe GoToahPexToM.

10. Chopmynupyiite 3akombl dorosddexra. B wem 95TH 3aKOHEI HPOTHBOpEuAT
IIPEICTABIEHUAM KIIACCHYECKOH (H3UKH?

11. Kak kxayecTBeHHO, Cle/lys BOJHOBO} KapTHHE U3IY4eHHUS, OOBACHUTE HoTodhdheKT?

12. ObmsacuuTe 3akonsl poroaddexra, nexons u3 Gpopmysisl DHHIITEHHA.

13. Yro takoe xpacHas rpanuna ¢portoaddexra. UeM onmpenenseTcs YUCIOBOE 3HAYECHHE
rPaHUYHOM YacTOThI? YTO BIMSET Ha MOJIOXKEHHE KPAacHOH rpaHuub! Gpotoadpexta?

14. Y10 Takoe hoTO3/1EMEHT U KaKOBa €ro BOJbTAMIIEPHAs XapaKTepPHCTHKA?

15. Iloyemy 6bu1a OTBepruyTa Mozens aroma Tomncona?

16. B uém npoTuBopeunst npeanoxkeHHoi Pesepdopaom mmanerapHoit Mozienn atoma?

17. B 4eM cymHoCcTh Teopuu aToMa, npeiokerHoii Bopom? Chopmymupyiite nocTyaTh
bopa. Kakosel HenocraTku Teopuu Bopa?

18. Cnektpsl atoMoB. CrieKTpasibHBIE CEpHE aTOMA BOJIOPO/IA.

19. Kakue THnel coynapeHHil BO3MOXHBI MEXKIy ONEKTPOHAMH, YCKOPSEMBIMH
SJIEKTPHYECKUM I10JI€M, H aTOMaMH?

20. B uém 3axmouaercst ombiT ®panka u [epa, ¥ Kakue OCHOBHBIE BBIBOIBI MOKHO
c/ieniaTh Ha OCHOBAHMH OIIbITA?

21. Kakue KBaHTOBBIE YHCJIA OIMCEHIBAIOT COCTOSHHE MUKPOYACTHIBI?

22. Yem onpenensieTcst 3MeKTPOHHOE COCTOSHHE H30HPOBAHHOTO aToMa?

23. OGbscuuTe mpouecc 00pa3oBaHUs FJHEPreTHYECKHX 30H B TBEPIOM Telle.

24. Or 4ero 3aBHCAT IIMPHHA Pa3PELICHHOM 30HBI H YHCJIO YPOBHEH B Hei?

25. KakoBa 30HHas CTPYKTypa MPOBOIHHKA, TIOJYIIPOBOJIHUKA H H30JIATOpa?

26. OGbsiCHATE MEXaHH3M COOCTBEHHOMN H PUMECHOI IPOBOAMMOCTH MOJTYHPOBOIHHKOB.
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27. KaxoB ¢u3uyeckuii cMbIc TOHATHS YpoBHS Pepmu?

28. Yem oObsAcHSETCS paslMyHe TEMIEPAaTYPHOH 3aBHCHMOCTH 3JEKTPONPOBOAHOCTH Y
METAJUIOB H MOJIYIPOBOJHHKOB?

29. OObsACHATE 3aBUCHMOCTL TOJIOXKEHHSI YpOBHS DepMH U KOHIEHTPAIUH CBOOOIHBIX
HOCHTENEH 3aps/ia B IOTyNPOBOIHUKAX OT TEMIIEPATYPEI.

30. OOwsicHuTE PH3MYECKHE MPOIECCH], MPOUCXOASAIIHE TPH 00pa30BaHMH P-N IIEPEX0/a.

31. HapucyiiTe sHepreTHueckue 30HBI B 00JaCTH p-n mepexoja W OOBACHHTE, B YEM
COCTOHT ACHCTBHE BHEITHETO 3JIEKTPHYECKOTO MOJIS Ha P-N MEPEXO.

32. Yro HasplBaeTCs paaMOaKTHBHOCTBIO? Kakue NpoIecchl OTHOCATCS K 9HCITY
paTiOaKTHBHBIX?

33. Ha yeM OCHOBaH NpPHHIUII PETHCTPALMH H H3MEPEHHS PAJHOAKTHBHOIO H3JIydeHHs?
Kaxue npubops! NpUMEHSIOTCS IUIS 3THX Henei?

34. OOBsicHHTE YCTPOHCTBO M IMPHHIMI JIeHcTBHs cyeTunka [ eiirepa.

35. OnuImTe NpOLECcCH], MPOUCXOISIIHME B ra30pa3psaaHbIX CUETUHKAX.

36. Ilepeuncaute (u3MYECKHE TPOLECCHI, IPOUCXOIANINE NIPH B3aUMOEHCTBUH B-
H3JIy4EHHS C BEILIECTBOM.

37. B 4eM 3aK/OYalOTCs MPOIECCH YIOPYIOro paccesiHus 3I€KTPOHOB  sIApaMu,
2JIEKTPOHOB Ha 3JIEKTpOHaX?

38. UeM oOGycnoBjieHBl IIOTEPH OSHEPrHH YaCTHIBl IIPH MNPOXOXKIEHHH depes
NOTJIOIAIOINYIO cpeny?

39. Yro nMpOMCXOIUT MPH MPOXOXKICHUH 3JIEKTPOHA YEPE3 MOTJIOTHTENE?

40. KakoBbl 0COOEHHOCTH TNPOXOXIEHHS Yepe3 IIOrJIOTHTENh MOHOIHEPreTHYeCKHX [-
YaCTHIl ¥ B-U3TydeHHs, HMEIOIIEro HelpephIBHBIN JHEPreTHYECKUI CIeKTp?

7. YYEBHO-METOJUYECKOE I HH®POPMAIIMOHHOE OBECIIEYEHUE
. JUCHHUILIJIMHBI (MOYJIS)

a) OCHOBHAasI IMTepaTypa*:

1. ®usuka. Bonnosas onTuka. KBaHTOBasi mpupoja u3jiydeHHs. DJIEMEHTH aTOMHOH M
sinepHoii pusuku: Yueb. noc. / C.M.Kysnenos, A.M.JTuznep - 3-e u3n., nepepa6. u mom. - M.:
By3sos. yue6.: HUL] MH®PA-M, 2015 - 212 c.: 60x90 1/16.(11) ISBN 978-5-9558-0350-0.

2 Tauutsikosa-bymkesny M.M. ®usuka. Yacts 2. Onruka. Ksantosas dusuka.
Crpoenne u (usnydeckue cBoiicTBa BelecTsa [DnekTpoHHbIi pecype]: yuebnux/ Taibikosa-
Bymkesnu U.M.— DnexTpoH.TekcTOBbIE NaHHbe.— Munck: Beimoiimas mkoia, 2014.— 232
c.— Pexwum nocryna: http://www.iprbookshop.ru/35563.— DBC «IPRbooks».

3. l'ankun A.@. Jlekimu no dusmke [DnekTponHsii pecype] : [B u.] / A. ®. ankun, H. C.
Ilpokomesa ; BraguMupckuif rocylapcTBEHHBI — YHHBEPCHTET HMMEHH — AJeKCaHupa
I'puropresuya u Hukonas I'puropsenda CronetoBsix (Bal'Y).— Bramumup : Bnagumupckuii
rOCyapCTBEHHBIH YHHBEPCHTET UMEHH Asekcanipa I'puropseBuda u Hukomnas I'puropneBnua
Cromeroseix (Bal'Y), -U. 5: KpantoBas u siiepHas (u3uka.— DIEKTPOHHBIE TEKCTOBBIE
naunele (1 ¢aiin: 4,16 M6) .— 2015 .— 94 c. : ui., Tabn. — 3ariasue ¢ TUTYJla JKpaHa.—
bubmorp.: ¢. 92 .— CBoOoaHBIA NOCTYN B DNEKTPOHHBIX YHTAJIBHBIX 3a7aX OHOIHOTEKH .—
Microsoft Office Word .— <URL:http://e.lib.vIsu.ru/bitstream/123456789/4025/1/00560.doc>.

0) 1onoJHHTebLHAS JIUTEpaTypa~:

1. EBcuna E.M. Ontuxa. OcHOBBI KBaHTOBOI ¥ SIIEPHON (hu3KKH [DeKTpoHHEIH pecype]:
yueOHO-MeTonmuecKoe nocobue Juist Taboparopusix pabor no ¢pusuke/ Escuna E.M., CoGonesa
B.B.— DneKTpoH.TeKCTOBBIE NaHHBIe.— ACTpaXaHb: ACTPaXaHCKHI MHKEHEPHO-CTPOHTEIbHBIH
uHeTuTyT, OBC ACB, 2011.— 107 c.— Pexum noctyna: http://www.iprbookshop.ru/17059.—
ObC «IPRbooksy.

2. AnnatoB A.B. ®usuka. AToMHas ¢usmka [DeKTpoHHBIH pecypc]: yuebHoe mocobue/
AnmatoB A.B.— DeKTpoH.TeKCTOBBIE JaaHHBIe.— Bonrorpax: Bosrorpamckuii uHCTHTYT
OusHeca, By3oBckoe obpa3zoBanue, 2009.— 116 ¢—  Pexum  pocryna:
http://www.iprbookshop.ru/11355.— DBC «IPRbooks»



3. Kapenopa C.B. ®u3uka aToMOB U MoJeKyJl. SlnepHas dusmka [DnekTpoHHEI pecype) :
METOAMYECKHE yKa3aHHs K jabopatopHbiM paboram mo ¢usuke / C. B. Xapenosa, H. C.
IIpoxomesa, E. JI. Illamanckas ; Bragumupckuii rocymapcrBennsii yuusepcuter (Bal'V),
Kadenpa ¢usuxu n npuxnaaHoit marematuku ; mox pen. E. JI. llamanckas .— DieKTpoHHBIE
TekcToBele naHHble (1 daitn : 431 K6) .— Bnamumup : BruaguMupckuii rocynapcTBeHHbIH
yuusepeutet (Bal'Y), 2010 .— 38 c. : mi., Tabn. — 3aryaBue ¢ TUTY/1a 9KpaHa .— DJIEKTPOHHAS
BepCHs NevaTHoO mybnukanuu .— Bubmorp.: ¢. 36 .— CsoGoausiit moctyn .— Adobe Acrobat
Reader 4.0 .— <URL:http://e.lib.vIsu.ru/bitstream/123456789/2065/3/00706.pdf>.

4. XKapenosa C.B. O®usmka TBEpmoro Tema [DneKTpoHHBIH pecype] : MeToguyecKue
yKaszaHusi K JabopatopHeiM pabotam no ¢usuxe / C. B. Xapenosa, H. C. IIpokomesa, E. JI.
[[lamanckas ; BaanmMupckuii rocynapcteenHblilt yuuepcurter (Bnl'Y), Kabenpa ¢usuku u
NpUKIanHoi matematuky ; nmox pena. C. B. XapenoBa .— DieKTpoHHBIE TEKCTOBBIE JAaHHbIE (1
daiin : 356 K6) .— Bnagumup : Bragumupcekuit rocynaperBennsiii ynusepeutet (Bal'Y), 2010
— 40 c. : un, Tabn. — 3arnaBue ¢ TUTYJIa 5KpaHa .— DIEKTPOHHAs BEPCHs I€YaTHOI
mybnukanuu .— bubmumorp.: ¢. 38 .— CBobGoausiit noctyn .— Adobe Acrobat Reader 4.0 .—
<URL:http://e.lib.vIsu.ru/bitstream/123456789/2088/3/00703.pdf>.

5. Ilpoxomesa, Hanexna CepreeBna. Co0pHHUK 3a1a4 110 pu3nKe [DIeKTpoHHBIH pecype] /
H. C. Ilpokomwesa ; Bragumupckuii rocynaperBeHnsiii yuusepeutet (Bal'Y) .— Usn. 2-e, ucnp.
H JI011. — DJIEKTPOHHBIE TeKCToBEIE AaHHbIe (1 daiin : 593 K6) .— Brnamumup : Bragumupckuit

rocynapcTBeHHbli yHHBepcuTeT (Bal'Y), 2010 .— 66 c. — 3armaBue ¢ TuTyna skpaHa .—
ONeKTpoHHas BepcHs nedaTHol mybnukanun .— Bubmmorp.: ¢. 64 .— CBoGoaHblif 10CTYN .—
Adobe Acrobat Reader 4.0 — ISBN 978-5-9984-0043-8 —

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

B) NEPHOAUYECKHE H3TaHHS:

. Kypnan «KBaHToBas 51eKTpoHHKa». ApXHB HOMepoB. Pexum  jmocTyma:
http://www.mathnet.ru/qe/archive.

8. MATEPHAJIbBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUIIJIMHBI (MO YJIS)

Jlexuuonnble ayMTOPHH OCHAIIGHBI NOCKOM (UIs MeNa WM MapKepa), SKpaHOM st
NPOEKIIHOHHBIX CUCTEM, IIPOEKTOPOM H HOYTOYKOM.

AynuTopHH U NIPOBENCHHs JIabOpaTOPHBIX 3aHATHH OCHAINEHBI YCTAHOBKAMH IUIS
BEINOJIHEHHS JTaDOpaTOpHEIX paboT:
6.1. Onpenenenue nocrosinHoil Credana-Bonsumana.
6.2. MU3yyenue BHemHero ¢porosddexra.
6.3. OnpezieneHne pe30HaHCHOTO MOTEHIHANA BO30YK/IeH s aToma MeTonioM ®panka - ['epia.
6.6. M3y4yenue TemMnepaTypHOi 3aBHCHMOCTH COIPOTHBIIEHHS MOTYIPOBOIHHKOB.
6.7. Mi3y4enue BOJILT-aMIEPHBIX XapaKTEPHCTHK TEPMOUYBCTBHTEILHBIX CONPOTHBIICHHUIA.
6.8. Msyuenue BOIbTaMIIEPHBIX XapaKTEPUCTHK (POTOCONIPOTHUBIIEHHS.

JIeKIHOHHBIE ay/IMTOPHHM OCHAWIEHBI JIOCKOH (WIS Mena WIM Mapkepa), 9KPaHOM JUJIs
TMPOEKIIMOHHEIX CHCTEM, IIPOEKTOPOM H HOYTOYKOM.

AYIUTOpPHH JUIl TIPOBENEHHS 3aHATHH OCHAIUCHBI COBPEMEHHBIMH IIE€PCOHATBHBIMH
KOMITBIOTEPaMH, 00beTMHEHHBIMH B JIOKAJIBHYIO BEIYUCIHTEIBHYIO CETh H YKOMIIIEKTOBAHHBIMH
HEOOXO0IMMBIM CHCTEMHBIM M IPHKJIAIHEIM IIPOrPAMMHEIM 06eCIIeYeHHEM.



Paboyas mporpamMma QUMCIMIUIMHBI COCTaBJIEHA B COOTBETCTBHM ¢ TpebGoBanusmMu OI'OC

BO no nanpasnenuto 27.03.05 «MiHHOBaTHKAY.

PabGouyro nporpamMmmy coctaBui cT. mpenonasarenb kadenpsr @ulIM XKupnosa C.B. /Z%
(®UO, nonnwcs) :

Penienzent
(mpencraBuTENb pa6monaren;1)% / /f/(/{ﬂ/ // Y ////// 2T L

?//7 ¢/ / /7 /5 %/ (mecTo paboTsl, nomkHOCTH, PHO, moanuce)
I Drcs2ty

[Iporpamma paccMoTpeHa u oo0peHa Ha 3acenanuu Kades
Tporokon Ne 7 ot _g#. 08 7#F rona

3aBenyromuii kapeapoit

C. z// % /Z[&/M

(®UO, noamnuce)

PaGouas mporpamma paccMoTpeHa W 0f00peHa Ha 3acellaHud y4eOHO-METOAMYECKOH KOMHCCHHU
nanpasieHus 27.03.05 « iuHoBaTHKaY
[Ipotokon Ne 7/ or £Z.0F. 77 rona
[Ipencenarens KOMHCCHH /vw/; U8 %poB&& 35 :
/ (®HO, noanucs)

JIMCT INIEPEYTBEPKJIEHU S
PABOYEW ITPOr'PAMMBI JIUCHMUILIMHBI

Paboyas nporpamma ono6peHa Ha yu4eOHBIH roj

[Iporoxon 3acenanus xadenpnr No oT roja

3apenyromuii kadeapoii

Pa6ouas nporpamma ono6peHa Ha y4eOHBIN roj

IIporokon 3acenanus kapeapsr Ne oT rona

3aBenyromumii kadeapoit

Pa6ouas nporpamma onoGpena Ha y4eOHBIN roj

[Tporokon 3acenanus kadenpbr Ne oT roga

3aBeayromuii kadenapoit




