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1. HEJIH OCBOEHUA TUCIUITJINHBI

Llenamu  ocBoenuss aucuuniaunel  «Dusukay sBugercs obecneueHue  OyayLiero
crienuayMcTa HaydyHoH (usuueckoil 0a3off, HA KOTOpPOH B BBICIICH TEXHHYECKOH UIKOJIEC
CTpOMTCS OOIIEHHKEHEPHAs U clelnanbHas mojarotoska. [locnenosatensHoe u3ydenue PU3NKH
BbIpadaTeIBaeT crnenu(@UYECKU MeTOJ MBILUIeHHS, (U3HYECKYI0 HMHTYMIHIO, KOTOPbLIC
OKa3bIBAIOTCS BEChbMa IIOJAOTBOPHBIMM M B JIpYrHX HaykaX. CHenuaiucThl, HOJYYHBIIHE
lMpokoe (pu3MKo-MareMaTHueckoe oOpa3zoBaHHe, MOTYT CAMOCTOATEIBHO OCBAMBATL HOBBIC
TEXHHYECKHE HalpaBJICHMs, YCIEUIHO padoTaTh B HHX, JIEFKO [EPEXOIUThH OT PEIIeHHs OJIHUX
3a/a4 K JApyrHM, HCKaThb HECTAHAAPTHBIC W HETPAJAMIIMOHHBIC NYTH, YTO OCOOCHHO BAXKHO JUIS
npogeccHonanbHOR MOOHILHOCTH CHEIMAIIMCTOR B YCJIIOBHAX YCKOPEHHOTO Pa3BUTHs TEXHHUKH.

33,113‘-!1/[ JHUCHHUITIIHHBL
e TeopeTHyYecKas MOAroTOBKa B o0nacTu (H3MKM, MO3BOJSIONIAs OyAyUIHM HIKEHEpaM

OPUEHTHPOBATLCS B IIOTOKE HAYYHOH M TexHHYeckod nH(opManun u obecrnednBaloias uM
BO3MOKHOCTb HCIIO/IL30BAHMS HOBBIX (PM3MUYCCKUX HPHHIMIIOB B TeX 00JIACTAX, B KOTOPBIX
OHH CHELHATH3UPYIOTCS;

e (opMHpOBaHHE HAYYHOTO MBIIUICHHS, B YACTHOCTH IPABMILHOIO MOHHMAHHS TPAHHIL
NPUMEHUMOCTH Pa3JInYHBIX (PU3HYECKHUX MOHATHH, 3aKOHOB, TCOPHH M YMEHHs OLICHHBATH
CTCHEHDb JOCTOBEPHOCTH PE3YyJLTATOB, IOJYUYEHHBIX ¢ NOMOUILIO IKCIICPUMEHTAILHBLIX HIIH
MaTeMaTHYCCKHUX METOJI0B HCCIIEIOBAHMS,

* BRIpabOTKa MIPHEMOB H HABBIKOB PEHICHUI KOHKPETHLIX 3aa4 U3 pasHbiX o01acTeii pu3nKu,
MOMOTAIOIIMX CTYJICHTAaM B JlaJibHEi1IeM peluaTh HHKeHepHbIe 3a/1a4H.

® O03HAKOMJIEHHE CTYJIEHTOB C COBPEMEHHOIl HayuHOH annapartypoil M BeIpabOTKa y HHX
HAYaJIbHBIX ~ HABLIKOB  IPOBEAEHHS  OKCIICPUMEHTAIBHBLIX  HAYUYHBIX  HCCIEI0BaHMi
pasJInuHbIX GU3MUECKUX SIBJICHUH U OLICHKH IOTPEIIHOCTEH H3MepeHHii.

2, MECTO JUCHHUTIVIMHBI B CTPYKTYPE OIIOII BO

Jucunnmuna «®Pusuka» otHocHres K O6aszosoit uwactu Guoka B.1 OINOIN. Msyucnne
JMCLHUILIMHBI IIPOXOJIMT BO BTOPOM CEMECTpE.

Jlns ycnemHoro ocBoeHMst Kypca (VM3MKH CTYIEHTaMm HEOOXOAHMO 3HATh CIEyIOIIHEe
paszensl Boicinei MateMatuku: Jluddepennuansnoe ncuncnenne, Murerpaisnoe ueuncienne,
AHAIUTHYECKAs TreOMEeTpus W JuHeiinas anreOpa, Psypl, DiieMeHTHI BEKTOPHOIO aHajnsa,
DyHKIUHH KOMILIEKCHOTrO nepeMentoro, Jlnddepeniuansupie ypasuenus, DaeMeHTbl TEOPHH
BEPOATHOCTEI U MAaTEMATHYECKOH CTATHCTHKH.

OcBoeHue AHCUMILIMHBI HEOOXOMMO JUTS M3YUCHHs CICAYIOUMX JAMCHMIIMH YueOHOro
mnana:  «Matepuanosesienne», «Bpenenne B HanoumkeHepuion, «OCHOBBI  HAy4HBIX
MCCJIE/IOBAHNIT», BBINOJIHEHHE BBITYCKHON KBAIM(UKAIIMOHHOI paboTEL.

3. KOMIIETEHIUH OBYYAIOUIETI'OCSI, ®OPMUPYEMBIE B PE3YJILTATE
OCBOEHMUSI JIMCHUITJIUHBI

B pesysibrare 0CBOEHMS AMCIMILUIMHEI 00YUAIONHITCS JIOIKEH JAeMOHCTPHPOBATh CIIELYIONIHE
pe3yJibTaThbl 00pa3oBaHus:

1) 3uarn:

* (yHIaMEHTANLHBIC 3aKOHBI NPHPOJILI B OONACTH KBAHTOBOH, aTOMHOI WM saepHOil
¢puzuku (OK-5).

2) YMeTs:

® [PUMEHATH (PU3HMYECKHE 3aKOHBI JUIS PeIICHUS NpakTudeckux 3anay (OK-3).

3) Bnanets:

¢ HaBLIKAMH [IPAKTHUYECKOTO NMpHUMeHeHus 3akoion pusuxu (OK-5).



KOM[IGTGHLIKH, HaCTH4YHO (l)OpMpr@MbIe B paMKax OCBOCHHA JUCIHITJIMHBI:

OK-5. CriocoOHOCTBIO K cCaMOOpraHu3alui 1 caMoo0pa3oBaHHIo.

4. CTPYKTYPA U COJAEPKAHUE JUCHUITJIUHBI

OO0u1ast TpyA0EeMKOCTE JIUCIUILTMHEBI COCTABISET 4 3aueTHble eiuHuIbl, 144 yaca.

Buawt yue6noit pabotel, Braiouas 06 DopMLI TEKYLLETO
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KBanToas npupoaa 5
1 PHRUAS 12 (18| 4 - 20| - 12| -] 12/50% .
H3J1Y'CHHA
DNIeMEHTBbI KBAHTOBOIi 5 PeiiTunr-
2 | Mexanukn u aToMHoi | 2 . 8 - - - 24 | - 4/50% KoHTpoabL Nel
(pu3MKH
Peitrunr-
3 DneMeHTbl (PU3HKH 5 13- ¥ A 16 ) 2 | - 10/ 50% KOHTpOL Ne2
TBEPIOro Tejia 15 ;
DneMeHTbI PH3HKH Peiirinr-
4 | #apau 5 17 5 i ) ) 6 ) 1 /50% KOHTpOJb No3
JJIEMCHTAPHDLIX
4acTHIL
Bceero 2| 18 18 - 36 - | 54| - | 27/50% | osx3zamen (36
4.)
Coaep:xanue pasaeaoB AHCHHILIHHBI
Kon-so npaktu- | nabopa-
TeMb[, pas3aciibl AUCITUTIIIHHBI JIEKLHH cpe
4acoB YECKHe TOpHbIC
Pazgen 1. KpautoBas npupoja uziayuenust 36 4 - 20 12
Jlekuus 1. 3aKOHBI TENIOBOrO U3IyUYEHHS
12 2 - 4 6
Jlekums 2. KsanToBble cBoicTBa cBeTa 24 2 - 16 6
Pazaen 2. DneMeHTHI KBAHTOBOI MEXAHHKH H ATOMIIOI 32 3 24
(KN
Jlekuus 3. Crpoenue atoMa 8 2 - - 6
Jlekuus 4. BonHoBble cBOHCTBA MHKPOYACTHIL 8 2 - - 6
Jlekuus 5. YpaBHeHuHe mipeuHrepa 8 2 - - 6
Jlekuns 6. AToM BOIOpOaA 8 2 - - 6
Paznen 3. DaeMeHTHI HIHKH TBEPIOro Teja 32 4 - 16 12
Jlekumsa 7. TennoeMKoOCTb TBEpALIX Tel 6 2 - - 4
Jlekums 8. 30HHas TEOPHUs TBEPABIX TEJ 26 2 . 16 8
Paszgen 4. Dnementnl Gu3HKH sAPA # HJIEMEHTAPHBIX 8 B 6
HACTHIL )
8 2 - - 6
Jlexums 9. AToMHOE A1pO




TeMbl, pazaess! JIMCITHILTHHEL BOIED! | oy | (RHETH- | BA0ODR- cpe
4acoB qecKie | TOpHbie
IK3amen 36
Hroro 144 18 - 36 54
JlaGopaTopHble 3auATHS
No momyns Ne | HaumeHoBaHHe W/WIM KpaTkoe cojiepikanue naGopatopHeix padot | TpyaoéMkocTh
JHUCLMUITTHHBI n/n (uacos)
Pazpen 1. 1 Ne 6.10npenenenue nocrosuuoi Credana - bonsumana 4
Keanropas
npupo/a
M3JTYUCHHUS
2 | Ne6.2 HUsyuenue Brewnero goroaddexra M BaKyyMHbIX -+
(hoTO3IEMEHTOR
3 Ne6.3 Onpegenenive pe3oHaicHOro NoTeHUHAIa BO30yKAeHHs 4
aroma metoioM Mpatika — 'epua
4 | 3awwmra naboparopHelx paboT 8
Paznen 3. 5 Ne 6.6 M3yuenue TemnepaTypHOH 3aBHCHMOCTH COMPOTHBIICHHUS 4
DneMeHTbl N0JIYIIPOBOJAHHKOB
huznkm
TBEPJOro TeJia
6 | Ne 6.7 U3yueHHe BONBT-aMNEPHBIX XapaKTEePUCTHK 4
TEPMOUYBCTBHTE/IbHLIX CONPOTHRIEHHH
7 | Ne 6.8 M3yuenne BonbTaMIepHLIX XapakTePUCTHK 4
(hOTOCONPOTHRIICHHS
8 | 3amwmra nabopatopubix pabor 4
NUTOI'O: 36

5. OBPA3OBATEJ/IBHBIE TEXHOJIOT'MU

JIEKIIHOHHO-CEMHHApcKasd  cucreMa o0y4yeHHs  (TPaJMIIMOHHBIC  JICKIIMOHHBIE U
J1labopaTopHbIE 3aHATHS);

o0yueHHe B MaJlpIX rpymnmax (BelnoJiHeHHe 1adopaTopHbIX paloT B rpymnnax u3 JIByX HIH
TPEX UYeJIoBeK);

MacTep-KJIacchl (JIEMOHCTpALUs Ha MPAKTHYECKHX 3aHATHAX TPHHIMIIOB pacyeTa 3aaau
110 Pa3JIMYHBIM TEMaM);

NpUMEHEHHE MYJIbTHMEIHAa TEXHOJIOTHMH (IpoBe/icHHEe JIEKIIMOHHBIX H CEMHHApPCKHX
3aHATHI ¢ IPUMEHCHHEM KOMIILIOTEPHBIX NPE3EHTAIMH M JIEMOHCTPAI[HOHHBIX POJIMKOB
¢ MMOMOMIBIO MPOEKTOPA HIIH KOMIIBIOTEPA);

HHPOPMAIIMOHHO-KOMMYHUKAIIHOHHLIE TEXHONOrHH (npuMeHeHHe HH()OPMAMOHHBIX
TEXHOJIOHH JUIsE MOHHTOPHHIA TEKYIIEH YCIeBaeMOCTH CTYIACHTOB W KOHTPOJISl 3HAHMI).

6. OHEHOYHBLIE CPEJCTBA JUISI TEKYILUEI'O KOHTPOJISI YCIIEBAEMOCTH,
MMPOMEKYTOYHON ATTECTAIINU 110 UTOI'AM OCBOEHMSI
JUCHHITVIMHBI 1 YYEBHO-METOJNYECKOE OBECIHIEYEHHUE
CAMOCTOSITEJBHOM PABOTHI CTYJIEHTOB

Texymuii KOHNTpPoOJIL yCHeBacMOCTH SABJISETCS pacipele/EHHBIM W OCHOBAH Ha OLICHKE

HECKOJIBKHX COCTABJIAIOLIHX.

1. PesynbraTnl pelTHHT-KOHTPOJIS.
2. DBomonnenue u 3amuTa nadopaTopHbiX pador.



3. BrinonHenue npakTHYECKHX 3a/1aHH.

Bonpock! pedTHHI-KoHTpoJ1st Nol

1. Temneparypa abcomorHo uepnoro tena T = 6000 K. Ecnu temmepatypy Tena
YMEHBUIUTH B 2 pa3a, TO SJHepreTuuecKkas CBeTUMOCTL adCOIIOTHO YEPHOro Tela

1) yMeHbLIuTest B 4 paza 3) yBeauuuTes B 2 pasa

2) yBemuuuTes B 16 pa3s 4) ymeusmutes B 16 pas

2. Ecnu juiHa BOJIHBI, COOTBETCTBYIONIA MAKCUMYMY H3JIyY€HHs YMEHbIIMIAch B 4 pasa,
TO Temreparypa adCoJIIOTHO YEPHOIo TeJia

1) yBesmumiiachk B 2 pasa 3) yBesimyuiiack B 4 paza

2) yMeHblIMAach B 4 pasa 4) yMeHbIIHIach B 2 pasa.

3. Eciu 3auepHEHHYIO MJIACTHHKY, Ha KOTOPYIO MaZacT CBET, 3aMCHUTL HA 3epKaILHYIO
TOIf JK€ IJIOINA/IH, TO CBETOBOE aBIEHHE

1) ocTtaneTcs HEM3MEHIIBIM;

2) yMeHbIIHTCA B 2 pa3a;

3) yBennyuTes B 2 pasa.

4. DneKTpOoH B aTOME I1EPEXOAUT U3 BO30YKAEHHOr0 COCTOSIHUS C JHEeprueii £; B 0CHOBHOE
cocTosHue ¢ aneprueii Ly. [1pu sTom nenyckaeres ¢oron. Macca uenyieHHoro poroHa pagHa
El i Eu Eo — El El — Eu Eo - L L+ E,
7 2

1) ¢ 2) ¢ 3) e 4y he 5 ¢

5. Yacrora naaaroiero Ha (pOTO3IEMEHT H3MyUYeHUs] YMeHbIIaeTcs BaBoe. Bo ckolbko pas
HY)KHO M3MEHHTb 3aepiKUBAIOLIee HampsKeHue, eciau paboToH BBIXOJA 2JIEKTPOHA M3
Mmarepuana GoTodreMeHTa MOXKHO npeHeOpeys?

1) yBesmuuts B 2 paza;  3) YBEJIMYHTH B V2 pas; 5)ocTaBUTL O3 H3MEHEHUIA.

2) yMEHBIUUTH B 2 pa3a; 4) yMEHBUIUTH B V2 pas;

6. Ilpn 3ameHe OXHOro MeTajla APYTHM JUIMHA BOJIHBL, COOTBETCTBYIOIIAS KpacHOIi
rpanune Gotosddexra, ymenpuaeres. Padora BbIXoja Juls BTOPOro MeTauia o CpaBHEHHIO ¢
paboToil BBIX0J1a JJIs IEPBOro

1) yBenuuunacs; 2) YMEHBIIIHIIACK, 3) He H3MEHMJIACK.

7. Onbitl CTOJETOBA 110 HCCIIEIOBAHUIO B3AUMO/ICHCTRUS H3YYCHHS C METaJlJIAMU:
1) no3BosIMIH onpeaesuTh pa3Mepsl Apa;

2) NOATBEPAMIN KBAHTOBYIO MPUPOAY H3TYyUCHHS;

3) NOATBEPAMIIH HAJIMYHE BOJIHOBLIX CBOHCTB Y 3JICKTPOHOB;

4) MOATBEPAMIIH THIIOTE3Y O JUCKPETHOM CIIEKTPE 3HEPIUH IEKTPOHOB B aTOMaX.

8. B addpexre Komnrona oron

1) BLIOMBAET 3JIEKTPOH ¢ NOBEPXHOCTH BEIIECTBA;

2) mepenaeT 21eKTPOHY YacTh SHEPIHH IIPH YIPYIOM CTOJIKHOBEHHH;
3) mepenaeT MEKTPOHY HacTh SHEPrUM IIPH HEYIIPYTOM CTOJKHOBEHHH.

9. Onpitel @panka u ['eplia o MeceOBAHUIO 3MEKTPUYECKOTO paspsia B mapax pryTH:
1) MO3BONMIM OIIPEJIEINTE pa3sMEPEI A1pa;

2) MOATBEPUIH KBAHTOBYIO IIPUPOJLY HBJIYHUCHUS;

3) MOATBEPAMIIN HAJIMUHE BOJIHOBBIX CBOHMCTB Y AJICKTPOIOB,

4) noJITBEP/IMIIH THITOTE3Y O JIMCKPETHOM CIIEKTPE DHEPIUH JICKTPOHOB B aTOMAX.

10. Ha pucynxe uzoOpaskensl ctaninoHapHbie opOHTEI aTOMa
BOJIOpOJIa COrJacHO MoJjeinn bopa, a Takke YCIOBHO




H300pakeHbl  11I€PEXO/bl  3JEKTPOHA ¢ OJHOH  cTallMOHApHOH OpOMTBI  HA  JIPYryIo,
COIPOBOMKAAIOLHECS U3TyYeHHEM KBaHTa SHepruu. B ynbTpaduoneToBoii 061acTi crieKTpa 3TH
nepexo/sl jatoT cepuio Jlafimana, B BuIMMoi — cepuio bamemepa, B mH(pakpacHoi — cepHio
[Tamena. HanGonpiueii yactoTe kBaHTa B BUANMON 00J1aCTH CIIEKTPA COOTBETCTBYET MEPEX0/1

)n=4—n=3
2)n=3—=n=2
IJIn=5—n=2
HYn=5—=n=1

11. B teopun bopa paamyc n-oif kpyroBoii opOHTBI 3J€KTpOHA B aroMe BOAOpOJIA
V' =K 'H2
BBIDAXKAETCS uepe3 paauyc IepBod opdutel dopmynoi: 7 I Omnpenenure, Kak
H3MEHACTCA KHHETHYECKAs YHEPIUs 2JIEKTPOHA [IPH NEPEXO0Ie ¢ TPeTheil OpOUTHI Ha IEPBYIO.
1) yBennuuBaercs B 9 pa3 4) yMmenbIaeTcs B 3 pasa
2) ymeHbluaercs B 9 pas 5) He MensieTcsl

3) yBenuuuBaeTcs B 3 paza

12. Onrter JleBuccona u Jxepmepa o qudypakiiny Ha KpucTajiax:

1) mo3BONKIM OIPEAETUTh pa3Meps! sijpa;

2) MOATBEPAMIIH KBAHTOBYIO IPUPOJLY H3TYUCHUS;

3) NOATBEPAMIN HATHYNC BOTHOBBIX CBOHCTB Y 3JIEKTPOHOB;

4) NOATBEPAMIIH THIIOTE3Y O JIMCKPETHOM CIIEKTPE JHEPTHH YICKTPOHOB B aTOMaX.

A
13. CpaBuuTe JUIMHY BOJIHEI J1e bpoiins A P s mapuka Maccod m = 0,2 r 1 npoTtoHa
maccoit m = 1,67-10"7 kr, HMEIOIHMX OMHAKOBBIE CKOPOCTH.
1) 6,57-10% 2) 8,35:10%7 3) 6,57-10°% 4) 8,35-107%,

Bonpoch! peATHHT-KOHTpo1st No2
1. CranronapubiM ypasaenueM lllpenunrepa juis s1eKTpoHa B BOAOPOAONOA00HOM aToMe
SIBJISIETCS ypaBHEHHE

d*y  2n
Hdx h
2
V21\u+—2$ E+ ! -£\|1=0
2) h* 47'[3[) r
o Y om mcu(z)x2
Viy+—| E—— |y =0
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Vz'q; +2—21E\|/ =0
4) h

2. Ecnu y — QyHkuMs uMmeeT B, YKa3aHHLIH HA pPUCYHKE, TO BEPOSTHOCTH OOHAPYKHTL

L L
— L X K=
JIEKTPOH Ha Yy4YacTKe 6 2 paBHa
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3. B kakoM city4ae sHepreTH4ecKuil CliekTp INEKTPOHa CILIOIIHOH?
1) 1eKTPOH B IIOTEHIHANIBHOI sve mprHoii 107 M

2) BNEKTPOH B aTome

3) NEeKTPOH B MOJIEKYJIe BOJI0PO/a

4) cBOOOAHBIH JIEKTPOH.

4. MakcuMallbHOE 3Ha4YeHHe NpoeKIHH MOMEHTA UMIIYILCA DJICKTPOHA, HAXOIALICIOCH B f-
COCTOAHHH, Ha HAIPaBJICHHE BHCUIHECI'O MArHUTHOI'O MOJIA PABHO

Ohh,  22h; 3)3h; 4)4h,

5. CKOJNBKO pa3slHYHLIX COCTOSHMI MOXKET UMETh JIEKTPOH C TTIABHBIM KBAHTOBLIM YHCIIOM
n=47?
il 2)48; 3)32; 4)54.

6. OnpeaenuTb aToM, Y KOTOPOTO B OCHOBHOM cocTosiiun 3anondens K, L, M — cion u B N

— ¢JI0€ PacIOJIOKEHEI 7 2JICKTPOHOB.
CL; 2)Ge; 3)Br; 4)Ti.

7. Cpena Ha3pIBAETCS AKTHBHOM, €CJTH OHA

1) NOJHOCTBIO MOMVIOMIACT [1AAIOLIEe HA HEee H3IIyUeHHE,
2) TOJIHOCTBLIO PACCEUBAET MAAIolIee Ha Hee U3JIyueHHe;
3) ycHJIMBaeT najaroliee Ha Hee H3JlyueHHe.

8. Cucrema Hakavku Jiasepa no3BoJISET

1) co3iaTh HHBEPCHYIO HACENIEHHOCTD B aKTHBHOIT cpejie;

2) BBI3BATh BBIHYKJCHHOC H3TyucHHE (POTOHOB;

3) oGecneunTh BHICOKYIO KOTePEHTHOCTD JIA3EPHOr0 H3IyYEeHHUS.

9. PaccMoTpuM /1Ba KBAHTOBLIX COCTOSHHS, B KOTOPBLIX HAXOJUTCS CHCTEMAa aTOMOB, C
sHeprusiMu £y u Ey, npudem k> > E). Cucrema OyaeT HaXOAUTHCS B COCTOSIHHH C HHBEPCHOI
HACEJIEHHOCTBIO, €CJIM YHCII0 aTOMOB N ¢ oneprueit £ Oyuer

1) paBHO unciy atoMoB N> ¢ aHepruei £y,

2) MeHblIe, YeM No;

3) Oonblue, yem Ns.

10. Ipunnun Iaynm cripaseius

1) ;U1 Beex TOMXAESCTBEHHLIX YACTHII KBAHTOBOMEXAHWUECKOI CHCTEMEI;
2) sl CUCTEMBI TOXKICCTBCHHLIX 0030HOB;

3) Ju1sl CHCTEMBI TOXKJIECTBEHHLIX (DEPMHOHORB.



11. lenenue yactun Ha 6030HB! 1 HepMHOHBI OIIpe/elsieTCst
1) TONBKO rJIaBHBIM KBAHTOBLIM YHCJIOM 1]

2) TOJIbKO OpOUTAJILHBIM KBAHTOBBIM UHCIIOM /;

3) CIMHOBBLIM KBAaHTOBBIM YHCIIOM 711;

4) opOHTAIBLHBIM / H MAarHUTHBIM /711 KBAHTOBBIMH YHCJIAMH.

12. 3aBucuMOCTh MONSPHOH TernoeMkocTH )y XHUMHYECKH MPOCTBIX TBEPABIX Tel OT
TEMIIEpaTypbl NpeJIcTaBleHa Ha rpaduke

y 2) 3) 4)
Cum Ci Cm
IR iR
0 P 0 T
13.TennoemkocTh  cucrembl, cocrosmeit w3 N = 10 kiaccmueckux TPEXMEPHBIX

HE3aBHCHMBIX TapPMOHHYCCKHX OCLHIUIATOPOB 1ipu TeMnepatype T = 300 K, pasna
1)414 Tn/K;  2) 4,14 /K 3) 1242 xJIx/K; 4) 41,4 x]J1x/K.

14. JleGali momyuusl TEOPETHHYECKYIO 3aBUCHMOCTL MOJspHOH Temmoemkoctd Cy; OT
TEMIICPATYPhl, PACCMATPUBAs KPUCTAITMUCCKYIO PELIETKY KaK

1) cucremy HeB3aMMOACHCTBYIOIUMX HaCTHIl, COBEPINAIOIINX TEMIOBbIC KoJeOaHus ¢
Pa3JIM4YHBIMH YaCTOTAMH;

2) CHUCTEMY CBSI3QHHBIX YacTHIl, COBEPLIAIOIIMX TEIUIOBBIC KOJNEOAHUS € OJIMHAKOBBIMH
JacTOTAMHU;

3) cuCcTeMy CBS3aHHBIX 4YaCTHIl, COBEPIIAOLIMX TEIUIOBLIE KONeGaHHS C pasnH4YHLIMU
4acTOTAMH;

4) cuctemy HEB3aUMOJCHCTBYIOIMX YACTHI[, COBEPHIAIONIMX TEIJIOBLIE KOJeOaHus
OJIMHAKOBLIMH YaCTOTAMH.

15. BayientHas 30Ha cOOCTBEHHBIX ITOJIYIIPOBOIHUKOB

1) yacTHUHO 3aHATA YJICKTPOHAMH;

2) NONMHOCTBIO 3aHATA MIEKTPOHAMM;

3) nepekpbiBaeTcs co ¢Bo00/IHOH 30HOI BO30YIKICHHBIX YHEPIHil.

16. C ypenmuenneM TeMnepaTyprl dJICKTPOIPOBOHOCTh MOIYIIPOBOIIHKOB
1) yBesimunBaeTcs;

2) yMEHbIIACTCSI,

3) He MeHsieTcs.

17. B obnacTu HU3KHX TeMIepaTtyp y MOIYIPOBOJAHUKOB Npeodiiaaer
1) jibIpouHast IPOBOAMMOCTD;
2) DNeKTpoHnas MPOBOJNMOCTD;
3) cobcTBeHHAs TPOBOAUMOCTD;
4) npuMecHas MPOBOIUMOCTE.
Bomnpocs! peifTuar-konTposis No3
1. Jlnsa HyKJIIOHOB BEPHBIMH SIBJISIOTCS CIICAYIOIIHE YTBEPKIEHHUS

4
1) mpoton obamaet 3apsaom, pasHbiM €
2) cMH HEHTpoHA MEHBIIE CIIHHA POTOHA;



3) Macchl HYKJIIOHOB NPAKTHUYECKH OJMHAKOBEI.

2. UeM MeHblIIe 3HEPrHs CBS3M s/1pa, TEM

1) Gonbie y Hero aedekt Mace;

2) MeHpIIy0 pabOTy HYKHO COBEpPIIMTbH, YTOOLI pa3jieJIuTh 3TO SAPO HA OTACILHBIC
HYKJIOHBI;

3) Gosible SHEPTUH BBIIGINTCS IIPH paciajie 3TOro sJpa Ha OTAeIbHBIE HYKJIOHBI;

4) MEHBLIE ero HEeprus MoKos;

5) MeHbIIIE YHEPTHH BBUISIUTCS B PEaKlMH TePMOSACPHOIO CHHTE3a HTOr0 SiApa ¢ JAPYrHME
SLAPaMH.

3. [lpu a-pacnane

1) 3apsan sapa He H3MCHUTCS, Macca s/{pa YMEHbIIAeTCs Ha 4 a.e.M.;

2) 3apsiz sapa yMeHbIIaeTes Ha 2e, Macea siipa yMeHbIaeTcs Ha 4 a.e.M.;
3) 3apsn sapa yMEHbIIAeTcs Ha 2¢, Macca sijjpa He MEHSIeTCs;

4) 3apsj si/ipa yMeHbIAeTcs Ha 4e, Macca spa yMEHbIIaeTes Ha 2 a.e.M.

4. Kakasg 10718 paJHOakTHBHBLIX aTOMOB OCTAHETCS HE pacraBIieiics 4Yepe3 HHTEepBal
BPEMEHH, PABHBII IByM MEPHOJAM TOJIypacaia
1) 50% 2) 67% 3)33% 4)75% 5)25% 7

5. CKOJIbKO 0- M - paciialoB J0IKHO TPOH30HTH, YTOOBI HECTAOUIILHBIH H30TOM aMepHILHs
241 209 B
95 npesparuics B cTadWIbLHBL H30TON BUcMyTa 837" 7

)8 audp 3)6ausp
2)9au3p 4)Toul3p

14 4He)

6. Slapo aszora / zaxBarmiio & -yactuny (2
3neMenTa 00pa3zoBaoch?

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

U UCIYCTHJIO TPOTOH. f/Ipo Kakoro

442€ i I 5 CaK:
7. Slnpo Gepunnus , TIOTJIOTHB JICHTPOH , IpeBpanaercs B sapo dopa . Kaxas
4acTHIa IIPU 3TOM BbIOpackIBaeTes?

Dp 2)n 3a  4)e 5) ucnyckaercst 7 -KBauT

8. Peaxuus H e v, +V*" HE MO) = °
. JKET WJITH M3-3a HApYIICHUs 3aKOHA COXPaHCHHSI

1) cIMHOBOro MOMEHTA UMITYJILCA;
2) JIeNITOHHOTO 3apsna;
3) DJICKTpHYECKOr0 3apsa.

9. 3akoHOM COXPaHCHHA ICKTPHUYCCKOTO 3apaia 3alpelieHa peaKiius

1)/,1 —2e +¥,+V, 3)i2+Ve—>p+e.u

yN+P—>e +7, Vetn—pt+u

4)

10. 3 npuBeIeHbIX CXeM B3aUMOIPEBPALICHHIT YaCTHIL AHHHIHJIALIMH COOTBETCTRYET
0 = 0 . + -



1.
pacrosiaraioTes CieyIomuM oopa3zom
9JIEKTPOMarHuTHOE, caboe, rpaBUTALlMOHHOE, CHIIBHOE,
ciaboe, CHIBHOE, I'PABHTALMOHHOE, 2JIEKTPOMArHuTHOE;
BJICKTPOMArHUTHOE, MPaBUTAMOHHOE, cl1adoe, CHIILHOE;
rpaBUTAIlMOHHOE, cadoe, MEKTPOMAarHUTHOE, CHIIBHOE.
IIpomexxyTounas arrecTauus IpoXoJUT B (hopMe sK3aMeHa.
Bonpocs! K 3K3aMeHy

1)
2)
3)
4)

B mopsike BospacTaHMs MHTEHCHBHOCTH  (DYH/IAMEHTAJbHBIE B3aHMOJIEHCTBHS

1.

(W]

(8]

DO IOy Ly =

9

10.
11.
12.
13.
14.
L5,
16.

17
18
19

20
21

22.
23
24,
25,
26.

27

28.

29
30

&1
32

Tennosoe wu3nyuenne. PaBHOBecHoe wu3iydeHHe, XapakTEPUCTHKH — TEILIOBOIO

U3ITyUYEHHS.

AbcomoTHo uepHoe Teno. 3axon Kupxroda. 3akon Credana-Bonpimana u 3akou

Bumna.

Pacnipenenenne osueprum B cnektpe abcomoTHo uephoro tena. dopmyna Panes-

Joxunca. Yasrpaduoneroras katactpoda.

Kpanrosas runoresa n ¢popmyna Ilnamnka

Buewmuit poroanekrpuueckuii apdexT u ero sakonsl. PoTOHHL.

D¢dext Komnrona u ero teopus.

Mosens atoma Pesepdopna. Iloctynarst bopa. Atom Bogopona.

I'mnoreza pe bpoitng. DkcnepumeHTasbHOE IIOJTBEPIK/ICHHE BOJIHOBBIX CBOHCTB

MHUKPOUYACTHIL.

CooTHoueHHE HEOTPe/IeICHHOCTEIH.

Bonnopas (yHK1us, ee CBOHCTBA M CTATHCTHYECKHI CMBICIL.

Hecrauunonaproe ypasuenue lllpeaunrepa.

Crauuonapnoe ypasuenue [llpeaunrepa.

Yactnna B oTeHIMAILHOMN sMeE.

[Ipoxoxaenune yacTHIBI Yepe3 MOTEHIMANLHLL Gapbep.

KBanToBbIil rapMOHHYECKHI OCIIMILISTOP.

Ypaenenne [llpeaunrepa uis onekTpoHa B aToMe Bojopoaa. [asnoe, opouranbsHoe i

MAarHMTHOE KBaHTOBBIC YHCIIA.

. KBanroBanue osnepruu sjiekTpoHa B atome Bojopoia. CHEKTp aToMa BOJAOPOJA.
I[IpaBuno orGopa.

. OpOuTtanbHpli 1 MarHUTHBIH MOMEHT 2JIEKTPOHA.

. Coberennplii MexaHMueckMit MOMEHT HMIIyJbca oiektpona (cnmu). CHHHOBBI
MArHHTHBIA MOMEHT 3J1eKTpoHa. CIIMHOBOE W MarHUTHOE CIIMHOBOE KBAHTOBBLIC YMCJIA.
Onert Tepna u [Nepnaxa.

. Ilpunnmn 3anpera [laynu. [lepuosnueckas cucrema aieMenToB Melseneesa.

. Hornowenue, cnonTanHoe M MIyHHpoBaHHOE wu3nyuenue. Kosdduimentsl

Ditnurreitna.

Jlazeper. Ilpunuun neiicTsus ja3epos.

Knaccnueckas Teopus teroeMkoctd. 3akon Jliononra u [Ttu.
KBanTOBas Teopus TEINIOEMKOCTH Difnmieiina.

Teopus Teroemkoctu Jlebas. GoHoHBI.
bozonbl u depmuonst. [ToHste 0 KBaHTOBLIX craTHCTHKAX boze-DiininTeiina u

Mepmu-/lupaka.

. DHEpreTHYECKHe 30HLI B KPUCTAILIAX,

Pacripesenienne 51eKTpOHOB 10 dHEpreTHUeCKHM 30HaM. Knaccupukaims Teep/bIx

TEJT Ha METAJLJIbL, IIOJIYITPOBOJHHKH M AHAICKTPHKH,

. CobcTBenHas 1 IpUMecHas IPOBOIMMOCTH TI0JTYPOBOTHHKOB.

. DJEKTPONPOBOIHOCTE TBEPAbIX Tel. Temneparypnas 3aBUCHMOCTD
DIIEKTPOTIPOBOJIHOCTH MCTAIUIOB M NOJIYIPOBOAIHNKOB. Y poBeHs DepMmi.

. P-n nepexox. [lomynpoBoinkoBbie 1HOIEL

. XapaKTepUCTHKH aToMHOro sjipa. MoJenn atoMHoro sipa. Macca u aHeprist CBs3im

aapa.



33. 3aKoHbI paJIMOAKTHBHOIO pacnaja. Anmbda-, 6eta- 1 raMma-u3JyuyeHue.

34. fnepHble peaklUMH U 3aKOHBI coxpaHenus. Peakuus penenus siuep. Llemuas peakigs
JIeTICHUSL.

35. Peakius cuHTe3a aToMHBIX siaep. [IpoGiiema yrpaBisieMbIX TEPMOSIEPHBIX PEaKIHii.

36. Bujel B3aumoselcTBHil # KIaccH(pUKALINS 2IEMEHTAPHBIX YaCTHII,

37. MeTtoapl perucTpauny aeMeHTapabIxX yactuil. Kocmuueckne nyuu,

38. Yacrtuusl u antnyactuiwsl. Heifrpuno. Keapku.

CamocrosaTeabnasi paboTa CTY/IEHTOB BKIIOYAeT B ce0sl:

1 AynuTopHas camocTosATeNlbHas pafoTa CTY/IEHTA 10 AUCLHMIIIMHE BBIIOJIHACTCH
Ha 1a00OpaTOPHBIX U MPAKTHYECKUX 3aHATHAX IPH PELUEHUH 3a/1a4.
2. Bueaymuropnas camoctosTensHas pa0oTa  BBIIOJHSCTCS — CTYJAEHTOM MPH

YrIyOJIeHHOM H3YYEHHM JMCHMIUIMHBI [0 TeME HPOHACHHOH JEKIMH, NpH MOATOTOBKE K
naboparopubeivM pabotam. OcHoBHOH (opMoil camocrosTensHONH paGoThl CTYIEHTA ABIACTCS
M3Yy4eHHUE KOHCIIEKTA JIEKIHil, pEeKOMEHI0BaHHO JTUTepaTyphbl.

CamocrosTenbnas padoTa 3aBepuiaeT 3aJayd BCeX APYTHX BHJIOB y4eOHOro mpoiecca u
MOXKET OCYHIECTBIATLCA Ha JICKLHMAX, CEMMHApax, MNPaKTHYECKUX 3aHsTHSX, Ja00paTOpHBIX
3aHATUAX, KoHcybTanmsx. Kak ¢opma opranmsanmu yueGHOro npolecca caMoCTOATEIbHAs
paboTa CTyJEHTOB IpejcTaBysieT co0oil IeNeHANpPAaBICHHYIO CHCTEMATHYECKYIO JCSTeILHOCT
110 IPHOOPETEHHIO 3HAHMUIL, OCYIIECTBIIEMYIO BHE ayAHTOPHH.

KoHTposib BBINOIHEHNS CAMOCTOSTEINBION padOThl OCYIIECTBIACTCH B XO/I€ BBINOJHCHUS 1

3allIUThI J]El60paT0prIX pa60T 110 JTHCHHUIUIAHE, TIPH BBINOJHCHHH MPAKTHYCCKHX 3aJlaluii, Ha
IK3aMEHE.

Bonpockl 11 KOHTPOJIst caMOCTOSITeNbHOM paboThl

1. Kaxoe wuanydenue Ha3bIBaCTCS TCIUIOBBIM, H YeM OHO OTIMYAETCS OT APYIHX
(repeynciInTe KakuX) BHIOB H3TyYeHHs?

2. Jlaiite onpejeneHus OCHOBHBIX XapaKTEPHUCTHK TEIJIOBOro H3iydenus. Kakoe Teio

Ha3bIBAETCS A0COMIOTHO YePHEBIM?

Cdopmymupyiite 3akon Kipxroga.

4. Kakoil BuJ1 uMeeT pacnpesiesieHHe 3HEPIHH B CHEKTpe abCONIOTHO YepHOro Tesa?
Hapucyiite KpuBble pacnpesiefieHds B 3aBUCHMOCTH OT JUIMHBI (MJIM YacTOTBI) BOJIHDI
Juis aByx temneparyp (T2>T1).

5. Coopmymupyiite 3akonsl Credpana — bonpimana u emenienus Buna.

6. 3anummre Qopmyny Pomes - JDxuuca u noscuute CcyTh "yabTpadHoJeTOBOI
karactpodsr".

7. 3anuumite Gopmyny Ilnanka u rosicHuTe CyTh €ro KBaHTOBOI MMIOTE3bI.

8. Kakoe u3 Tel, yepHOE MM HEUEPHOE, HMEET BBILIC TEMIICPATYPY, €CIIH UX SpKOCTH
OJIMHAKOBLI?

9. B uewm cocrout siBnenue, HazpiBaemoe GoTodhdheKToM.

10. Coopmymupyiite 3akonbl Qoroaddexra. B uem 9TH 3aKOHLI NpOTHBOpEUAT
[IPEeICTaBICHUAM KJIaCCHYeCcKOoil puzuxu?

11. Kaxk xauectsenno, ciejtys BOIHOBOII KapTHHe H3IydeHus, 00bAcHITh GoTod(GheKT?

12. OOnacuure 3akonbl poTodddexra, Hexoas u3 hopmyibl DitHinTeiina.

13. Yro Takoe xpacHas rpanuna Qorospdexra. Uem onpejensercss YHCIOBOC 3HAYECHHE
rpanngHON 4acToThI? UTO BIHACT HA NOIOKEHHEe KpacHoii rpannisl Gpotorddexra?

14. Yro Takoe POTO3IEMEHT M KAKOBA €r0 BOJILTAMIIEPHAS XapaKTepHCTHKA?

15. Ilouemy Oplna orBepruyTa Moaes aroma Tomicona?

16. B uém nporusopeuns npeaoxennoii Pesepopaom nianetapHoii Moaesn aroma?

17. B uem cymmnocts Teopum artoma, mnpemioxennoii Bopom? Cdopmymupyiite
nocrysarel bopa. Kakosbl nepocrarku teopnu bopa?

18.  Cnekrper aromMoB. CeKTpasiblble CepHi aToMa BOAOPOIA.

19. Kakue Tumel coymapenuii  BOSMOKHBI MEHK/Y —9J€KTPOHAMH, YCKOPSCMbIMH
JIEKTPHUYECKUM TOJIEM, U aToMaMu?

(8]



20. B uém 3akmouaercs onbiT Mpanka u [epia, ¥ Kakue OCHOBHBIE BBIBOIBI MOJKHO
caenaTh HA OCHOBAHWH ONBITA?

21. Kaxue KBaHTOBBIC YHCIIA ONUCHIBAIOT COCTOSHUEC MUKPOUYACTHITHI?

22. Yewm omnpenensercs 3JEKTPOHHOE COCTOSHIE H30JIMPOBAHHOIO atoMa?

23. OOmsicHuTe nporecc 00pa3oBaHus SHEPreTHUYSCKHX 30H B TBEPJIOM TEJIE,

24. Ot 4ero 3aBUCST LIMPHHA pa3peLIeHHOM 30HbI H YHCIIO YPOBHEH B HEil?

25. KakoBa 30HHas CTPYKTYpa IIPOBOJIHUKA, OJIYIIPOBOIHAKA U H30JsITOpa?

26. OOwbscHuTe MEXaHH3M coOCTBEHHOMH 1 NpHMeCHOI IIPOBOIUMOCTH
MOy POBOJHUKOB.

27. KaxoB ¢usuyeckuit cMblci nousTust ypoBus depmu?

28. UYem oObscHsIETCS pa3aMyMe TEMIEPATYPHOH 3aBHCHMOCTH DJEKTPONPOBOJAHOCTH Y
METAUIOB U MOJIYIIPOBOAHHKOB?

29. OO0nacHATE 3aBHCHMOCTL ITOJIOKEHUST ypoBHA DepMu U KOHICHTPAIHH CBOOOIHBIX
HOCHTENEH 3apsa/a B MOAyIPOBOJIHUKAX OT TEMIICPATYPHI.

30. OObscHuTe PU3HUECKHE TIPOLECCLI, IIPOUCXO/IALIHE IPH 00PA30BAHUE P-n MEPEX0/Ia.

31. Hapucyiite sHepreTHyeckde 30HBI B 00JacTH p-n Nepexojia U OOBSICHUTE, B UCM
COCTOUT JEHCTBUE BHEIIHEIO MIEKTPHUYECKOTO [OJIS HA P-N IEPEXOL.

32. Yro mnaspiBaetcs panamoakTHBHOCTRIO? Kakue mpoieccsl OTHOCATCS K 4HCIY
paguoaKkTHBHELIX?

33. Ha yeM oCHOBaH NPHUHIMIT PETUCTPALMH H H3MCPEHHS PA/IMOAKTHBHOIO M3/yueHus?
Kakue npuGops! IpUMEHSIOTCS JUIS OTHX LeJIei?

34, OOmbscHuTe YCTPONHCTBO H NPUHLIAM AciicTBIs cueTunka [efirepa.

35. OmuumuTe Nponecchl, MPOUCXOAAIINE B ra30paspsjIHbIX CUETUHKAX.

36. llepeuncnure Qu3HuecKue MPOLECCHl, NPOUCXOMIIME TIPH B3ANMOCIICTBIM [3-
H3JIyUEHHS C BEIIECTBOM,

37. B uem 3aKkmoyaloTCs IPOIECCHI  YHPYIOIO PACCesiHUsl 3CKTPOHOB  SUIPAMH,
3JIEKTPOHOB Ha MICKTPOHAX?

38. Yem oOycioBjieHBl NOTEPUH ODHEPIHH  YACTHILI TP MPOXOAKICHMH  uepes
MOTJIOIAIOULYIO Cpe1y?

39. YT0 NpoMCXOANT NMPH MPOXOKACHHH FEKTPOHA YePe3 MOrTOTHTENb?

40. KakoBbl 0COOEHHOCTH IPOXOKACHHS 4epe3 IHOMTOTHTENb MOHOIHEPreTHUECKHX [3-
YACTHI M B-M3JIyUeH s, UMEIOIIEr0 HellPephIBHBIIT dHEpreTHIecKuit criekTp?

7. YYEBHO-METO/MYECKOE H HHO®OOPMAIITMOHHOE OBECIHEYEHUE
JUCHHUITIJIMHBI (MOIYJIS)

a) ocHOBHASI JIHTEpaTypa:

1. ®usuka. Bonnosas onrtuka. KBaHTOBas npuposa wajiyuyenus. DICMEHTbI aTOMHOIl 1
sneproit pusuku: Yueb. noc. / C.M.Kysnenos, A.M.JInuep - 3-e u3za., nepepab. u jon. - M.:
Bysos. yue6.: HUI] MHOPA-M, 2015 - 212 ¢.: 60x90 1/16.(m1) ISBN 978-5-9558-0350-0.

2. Tamueikosa-bymkesny MW, dusnka. Yacts 2. Onruxa. KpanTosas Guzmka.
Crpoenue u husnueckue cpoiicTsa BellectBa [DnekTpoHblii pecype]: yuedunx/ Tanmsikosa-
Bymikesny M.M.— Drnexrpon.rekcroBble nannsie.— Munck: Beioitmas mxona, 2014.— 232
¢.— Pexum nocryna: http://www.iprbookshop.ru/35563.— D5C «IPRbooks».

3. lankun A.@. Jlexunu no ¢pusnxe [Dnexrpounsii pecype] : [Bu.] / A. @. Fankun, H. C.
[Ipoxomwesa ; BrmagumMupckuil  rocyJapeTBeHHBI — YHHBEPCHTET —HMEHM  AJeKCaapa
['puropbesnua u Hukoumas I'puropsennya Cronerossix (Bal'Y).— Baajgumup : Bramumupekuii
FOCY/IlapCTBCHHBIH YHHBEPCUTET MMeHH Auekcanapa 'puropsesnua u Huxonas ['puropeesnua
Croneroeix (Bal'V), -Y. 5: KsauroBas u szgepuas (usnka— DIEKTPOHHBIC TEKCTOBBIE
nansble (1 daitn: 4,16 M6) — 2015 .— 94 ¢. : un., Tabn. — 3ariasue ¢ THTYIa KpaHa.—
budnuorp.: ¢. 92 .— CpoOoanslif 10CTYN B 3NEKTPOHHBIX YHTAIBHBIX 3a71aX OHOIHOTCKH —
Microsoft Office Word .— <URL:http://e.lib.vlsu.ru/bitstream/123456789/4025/1/00560.doc>.

0) KonmoIHUTeALHAS JIHTEPATYPA:



1. EBcuna E.M. Ontuka. OcHOBBI KBaHTOBOH H sinepHoit (PU3MKH [ DNekTpoHHbli pecype:
yuebHo-MeToanyeckoe rnocodue Juis nadoparopusbix pador no ¢uszuke/ Escuna E.M., Cobonesa
B.B.— DieKkTpoH.TeKCTOBbIE JlaHHble.— ACTpaxaHb: ACTpaxaHCKHil HHXKEHEPHO-CTPOUTELHBII
unceruryt, ObC ACB, 2011.— 107 ¢.— Pexum poctyna: http://www.iprbookshop.ru/17059.—
2BC «IPRbooks».

2. AnnatoB A.B. ®usnka. Atomnas ¢usuxa [Dnexrponustii pecypel: yyeGnoe nocoGue/
AnnaroB A.B.— DnextpoH.TekcToBble naHnble— Bosarorpan: Bouarorpajckuii HHCTHTYT
OusHeca, ByzoBckoe obpazoBanue, 2009.— 116 c— Pexum JlocTyna:
http://www.iprbookshop.ru/11355.— DBC «IPRbooks»

3. XKapenona C.B. ®usnka atoMoB 1 MoJsieKyJ1. SuaepHast Gpusnka [DnexTpoHHblil pecype] :
MEeTOJIM4ecKHe ykaszanus K jnaboparopHbiM pabortam no ¢usuke / C. B. XKapenosa, H. C.
[Ipoxomesa, E. JI. Illamanckas ; Bnaaumupcxmii rocyaapcrsennbiii yuusepeurer (Bal'V),
Kadenpa ¢usukn u npuknagnoit matematuku ; noa pea. E. JI. lllamanckas .— DiekTpoHHbIe
TekcToBble JaHHble (1 daiin : 431 KO) .— Brnagumup : Biaagumupckuii rocymapcTBeHHbII
yauBepeuter (Bal'V), 2010 .— 38 c. : ui1., tabn. — 3arnasue ¢ TuTyIa sKkpaHa .— DIEKTPOHIAs
BepcHs nevatHoil mybnukanun .— bubauorp.: ¢. 36 .— CroGonwiit jloctyn .— Adobe Acrobat
Reader 4.0 .— <URL:http://e.lib.vlsu.ru/bitstream/123456789/2065/3/00706.pdf>.

4. Kapenosa C.B. ®usuka tBEpHOro Tena [DNeKTPOHHBIH pecype]| : METOAMYECKHE
ykasanus K jgaboparopureiv pabotam no ¢usuke / C. B. XKapenora, H. C. Ilpokomesa, L. JI.
[Hamanckas ; Bnagumupekuii rocynaperBennsiii ynusepeuter (Bal'V), Kadeapa Qusuku u
npHKIaJHoH MateMaTuky ; nox pea. C. B. Xapenosa .— DjekTpoHHBIE TeKCTOBLIE Aannbic (1
aiin : 356 K6) .— Brnagumup : Brnagumupekuii rocyrapersennslii yuusepeutet (Bal'Y), 2010
— 40 c. : wr, Tabn. — 3arnaBHe ¢ THTYJa JKpaHa .— DJICKTPOHHAS BEPCHS IECUATHOIN
nydaukanuu — bubmorp.: ¢. 38 .— CroGoankiil moctynm .— Adobe Acrobat Reader 4.0 .—
<URL:http://e.lib.vIsu.ru/bitstream/123456789/2088/3/00703.pdf>.

5. llpokomresa, Hanexia Cepreesna. CoopHHK 3ama4 1o (pusuke [DiaekTpoHHbIil pecype] /
H. C. Ilpoxomesa ; Bnagumunpekuii rocypapersenmsiit ynusepenter (Bal'Y) — Han. 2-¢, ucnp.
M JI011. — DIIEKTPOHHBIE TeKCTOBBIC Aannbie (1 daiin : 593 K6) .— Buamgumup : Biajmvupeknii

rocynapcTBeHHblil yuusepeuter (Bal'y), 2010 .— 66 c¢. — 3arnasme ¢ TuTysNa dkpana .—
OnekTponnas Bepcus neyatHoii nmybnukannu .— Bubmorp.: ¢. 64 .— CpoGoaumlit goctyn —
Adobe Acrobat Reader 4.0 — ISBN 978-5-9984-0043-8 —

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

B) HEPHOANYECKIE H3/TAas:

1. Kypnan  «Kpantosas  osnexTpoHuka». ApXHB  HOMepoB. Pemxum  jocrymna:
http://www.mathnet.ru/qe/archive.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHUE
JAUCTHHITIIUMHbI

Jlexunonnble ayanTopun OCHAIEHHBI JOCKOH ([UIS Mela WM Mapkepa), HKPaHOM JUIs
MPOEKIHOHHBIX CHCTEM, IPOEKTOPOM H HOYTOYKOM.

AYIMTOPHH JUIL TIPOBEACHUs J1abOPAaTOPHBIX 3aHATHI OCHAIEHHBI YCTAHOBKAMH JUIA
BBIIIOJIHEHUS 1ab0paTopiLIX padoT:
6.1. Onpenenenne nocrosnuoii Credauna-Bonsmana.
6.2. M3yuenue BHemmHero Gotoadpekra.
6.3. Onpejieiienne pe30HaNCHOro NoTeHIHala Bo30yskaeHns aroma metoioM ®panka - [epra.
6.6. M3yuenue TemneparypHoif 3aBHCUMOCTH CONPOTUBICHHS [0JIYIIPOBOTHHKOB.
6.7. U3yuenue BONBT-aMIEPHBIX XaPAKTEPHUCTHK TEPMOUYCTBHTELHEIX CONPOTHRIICHHII.
6.8. M3yuenue BoybTaMIIEpPHBIX XapaKTEPHCTHK (JOTOCONPOTHBIICHHS.

JlexumonHele aymmTOpHH OCHAIEHBI JIOCKON (WIS Mena WM MapKepa), dKpanoM uis
IIPOCKITMOHHBIX CHCTEM, MPOEKTOPOM H HOYTOYKOM.

AYJMTOPHH Ul TIPOBCACHMS 3aHATHI OCHAICHBI COBPCMEHHBIMHM  EPCOHATLHBIMH
KOMIIBIOTEpaMH, 00beIMHENHBIME B JIOKAILHYIO BHIYHCIHTEIBHYIO CETh H YKOMITIEKTOBAHHBIMH
HeOOX0MMBIM CHCTEMHBIM H IPHKJIAAHBIM IIPOrPAMMHBIM 00eCIICHEHHEM.



PabGouas nporpaMma JUCHMILIMHBL COCTABJIEHA B COOTBETCTBHM ¢ Tpeboanuamu P1'OC
BO no  nanpasnenuto  15.03.05  Koucrpykropcko-texHosnoruueckoe — odecrevucHmue

MAalllHHOCTPOHUTCILHBIX ITPOHU3BOACTB.

PaGouyio nporpammy coctasun npogeccop xadeapsl GullM C.M. Apakesnsn
(DHO, noanucs)

Penensenr

(npeactaBuTeIbL paboToaarens) %7 Qi Gt a b7 7/ /4 ,//ﬁ

¥ (mecTo pa60'rbl nomkHocts, @HO, noanues)
faseza
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IIporpamma paccmoTpena u oj00pena Ha 3acejianun Kadeapsr GullM
[potokon Ne 7 ot FALL AL /4 Tona
3apenyromuii kadeapoii C.M. Apaxensn

=
(DU, noxnucs)

Pabouyas mporpamma paccmorpeHa M 0700peHa Ha 3aceJanuu yuyeOHO-METOAMUYECKON KOMHCCHH

Hanpasienus 15.03.05 Koncrpykropeko-rexnosiorndeckoe o0ecreueHne MaIHHOCTPOUTENLHBIX

IIPOU3BOJICTB.
[Ipotokon Ne 7 or 7,09 Aorérona
Av il
[Ipencenarens komuccnu
/
((DHO MOLMHCH )
JIUCT INIEPEYTBEPZKJAEHWSI
PABOYEN ITPOI'PAMMBI JIMCHUTIJIMHBI
PaGouas nporpamma o100pena Ha yueOHbLt rof
[Tpotokon 3acenanus Kadeapor No oT roaa

3aseayromuit kaepoi

PaGouas nporpamMma oj100pena Ha yueOHEbIi roj

[Iporokon 3acenanus xadeapn Ne 0T roja

3apenyrommii kadeapoii

PaBouas nporpamma ogo00pena Ha yueOHBIH roj

[IpoTokon 3acemanus kadeapsr Ne oT roja

3apenyrouumii kadeapoii




