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1. ITEJIM OCBOEHMSI AACIUILINHBI

Hemsmu  ocBoenus AUCIHIUIMHBL  «Duzpkay ABJLICTCST  o0ecmeuenue Oynymero
Clielanucra HayuHoi (pu3nyeckoii 0a30if, na KOTOpOH B BBICIIEl; TCXHHYECKOH IKOoje
CTPOHTCS OOIMEHHKEeHEpHAY 1 CIleHanbHas HOArOTOBKA., Hocnenosarensuoe H3yuenue puszuxn
BbIpabaThiBaeT Celnpuyecknii  meroy MBIIIICHUS,  hu3HYecKyro HHTYHIHIO, KOTOpbIe
OKaseIBAIOTCA BechMa IUIOIOTBOPHEIMH W B JIPYTHX Haykax, Crenuanucrsr, NOJTYyYHBIIKE

CTCIICHB ,ZIOCTOBepHOCTH pCByJIBTaTOB, HOJYYEHHBIX C IIOMOITHH) SKCHepHMeHTHHBHLIX HIIH
MaTEMaTHYCCKHX METOIOB HCCJIG,IIOB&HI/IH;

® BBIPAbOTKA IIPHEMOB M HABEIKOR PCLICHHH KOHKPETHBIX 3,124 13 Pa3HBIX obnacrelt dusngn,

TIOMOraloIMX CTyIeHTaM B IabHeiiimen PCIIATh HHIKEHEPHBIE 3a1ayy.

® O3HaKOMIJICHHE CTYJEHTOB ¢ COBpeMEHHOR HayuHOi almapaTtypod M BeIpaGoTka Y HHX
HAYAIHBIX  HABBIKOB  TIPOBe/ICHMS OKCIICPUMEHTANBHEIX  HayunpIx HCclieoBaHmii
PA3ITHYHBIX (PU3HYECKUX sBICHMIT | OLICHKH MOTPeIIHocTelH H3MEpEeHHii,

2. MECTO AUCHUILIUHLI B CTPYKTYPE OIIOII BO

OcBoenne aucrmmmmn HEOOXOMMMO /1s M3yuenms CIICAYIOINX IUCIMIIIME y4e6HOro
nana: «Teopust BepositHocTH 1 MAaTeMaTHYECKas CTATHCTHKA, «Croxactuueckuii ananmusy,
«Hayuno-uccnenoparensckas pabotay, Bemonnenme BLINYCKHOH KBaTH(DHKAIIHOHHOI paboThI.

3. KOMIIETEHLIAM OBYYAIOIIEIOCHl, DPOPMUPYEMBIE B PE3YJILTATE
OCBOEHUS AUCIHUITINHELI

KOMIICTEHIIHSIMHU ;
CMOCOBHOCTBIO  cTporo AIOKA3bIBATE  yTBEPIK/ICHHE, chopmynuposats pe3yibTar,
YBHJICTD  CIICJICTBHSI HOIYYEHHOrO pesynbrara (I1IK-3);
CIIOCOOHOCTRIO K OPranM3anuy yyeOHOH NeATeNbHOCTH B KOHKPETHOH TpeaMeTHOl
obnactu (Maremaruia, pusmka, uHpopMaruKa) (ITK-9).

B pesynbrare ocsoemus AHCIUIUTHHEL 00y Yarouics: nomken ACMOHCTPHPOBATE CIIE/yIOMHE
Pe3ysbTaThl 00pazoBaHus:



1) 3uare:

* (yHIaMeHTANbHBIE 3aKOHEI T
KBaHTOBOH (pusukn (I1K-3),

2) Ymers:

® I[IPHMEHSTE MaTeMaTHYeCKH

3) Buaners:

PHPOILI H MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B 06J1acTH

© METO/BI [JIs1 PEIICHUS NPAKTHYCCKHX 3441 (I1IK-3).

® HABBIKAMH KOPPEKTHO (hOPMYTHPOBATH CCTECTBCHHOHAYYHbIC 3a7aun ([TK-9),

4. CTPYKTYPA U COJIEPKAHUE AACIUITTIMHBI

Conepsxanue paseson aucnumnmmy

O6wast tpynoemkocts AUCIHIUTMHBL COCTABIISIET 3 3aUeTHEIX ejuHu, 108 yacos.
r Bunbl yuebHoii paGoTi, sicmouas Obnen Dopmer Tekymiero
o CaMOCTOATENBHYIO paboTy cTyAeHTOR e KOHTpONs
& g HTPYIOEMKOCTS (B uacax) )];q S yenesaemocru
Ne Paspen (tema) 3 § e ] o C pHUMEHEHHEM g:;;zi;g’”
= 4 o & '
n/mn JHCLHTITHH B (3 5 s § E % E E z - & PI]IT:]];?L()’;[;F::{MX (bopma
5 g E S axg g l§ B |5 (o vacax / %) TPOMENCYTOUHOI
o) = £ g g & g 3. = ¢ arrecTanmy
= = = (no cenecmpan)
KBaurosas npupona
1 PR s el 2 10| - |10 -] 8/50% g
H3JYUeHUS
DJeMeHTH KBAHTOBOMH 5 Petitinr-
2 | MeXaHuKH U aTOMHOI 3 8 10 - - 26 | - 9/50% KOHTPOJL No]
12 I
(puzHKR
Pelitunr-
DIIEMEHTBI (PU3HKK 13- g
3 o 3 4 2 | 8 | - 10| - | 7/50% | Xoutpoms Ne2
TBEPJIOro Tena 15
OneMeHTbI (pH3uKK Peiirunr-
4 | ABpau 3 16- 5 3 ) } g i 3750% KOHTpoJIL No3
INEMEHTAPHEIX 18
YaCTHIL
Bceero 3|18 18 18 18 - |54 ] -] 27/50% | 3auerc ouenxoi

F Temel, paznens: mucrmmmmny, Ii‘;g;[;o rnemm Zzi:; I;zg?{z]ae cpe
Pasnen 1. Kpanrosas NPHPOAA H3TYYeHus 26 4 2 10 | 10
Jlexuus 1. 3axousr Temosoro H3JIyUYEeHHS

10 2 E 2 6
Jlekums 2. KsanToBeie crolictna CBeTa 16 2 2 8 4
Pasnen 2. Jnemenrro1 ksantogoii MEXAIHKH H ATOMHOIf 44 8 10 ) 26
Jlexums 3. Crpoenue aroma 10 2 2 - 6
Jlekuus 4. Bonnossie crolicrna MHKPOYACTHL] 12 2 2 - 8
Jlekuus 5. VpasHenue Hlpenunrepa 14 2 4 | - | 8
Jlexkuust 6. Atom BOZIOpO/ia 8 2 2 - 4
Pasnen 3. Dnementer (usukn TBepaOro Tesa 24 4 2 8 10
Jlexums 7. TemnoemrxocTs TBEPILIX TEIl 8 2 i - 4
Jlexuus 8. 3onHas TCOPHSA TBEPABIX TeJl 16 2 - 8 6
Paznen 4. Dnemenro (usnku sypa n JJIEMEHTAPHBIX 14 2 4 ) 8
YACTHIY
Jlexuns 9. Atomnoe SJIPO 14 2 4 | -] 8
3auer ¢ ouenkoii -

| Uroro 108 18 18 18 | 54




5. OBPA3OBATEJBHBIE TEXHOJIOIUH

¢ JICKIHOHHO-CEMHHApCKas — cHoTeMa o0y4eHHs  (TpajMIHOHHLIE JCKIHOHHBIE W
nmaboparopnele 3aHATHUS);

° ofyuenue B ManLIx rpymmax (BEITONHEHHE TaGOpaTOpHEIX PaboT B rpynmax w3 xsyx mim
TPEX YCJIOBEK);

® MacCTep-KIIacChl (IeMOHCTpalus Ha TPAKTUICCKAX 3AHATHIX TPUHIAIOR pacuera 3anay
IO Pa3IMIHEIM Temam);

® [PHUMCHCHHE MyJIBTHMEIHA TEXHOJIOTHiL (IposeneHne  MeKUMOHHDBIX 3aHATHIT
PUMCHCHHEM  KOMIBIOTEPHBIX —IIpe3eHTAanui i ACMOHCTPAlMOHHBIX  PONHKOR ¢
IIOMOIIBIO NIPOEKTOPA I KOMITBIOTEpa);

® HMH()OPMALMOHHO-KOMMY HUKAIHOHHEC TCXHONOTHH  (IPUMEHEHHE HH(OPMAIHOHHbIX
TCXHOMOrKH /ISl MOHHTOPUHTa TCKyITEi YCIIEBACMOCTH CTY/ICHTOB M KOHTPOJISI 3HAHUH),

6. ONEHOYHBIE CPEJICTBA JIJIs1 TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,

IIPOMEXYTOYHOMI ATTECTALIMH ITO UTOTAM OCBOEHU S

AUCHUATIINHBI 1 YYEBHO-METO/JIHYECKOF, OBECIEYEHHE
CAMOCTOSATEJILHOI PABOTBI CTYJIEHTOB

TCKY[IIHFI KOHTPOJIL ycmeBaeMocCTH sBIsieTCy pacupeaenéuHeIM U OCHOBaH Ha OlEeHKe
HECKOJIBKHX COCTaBIISIFOIIHX,

1. Pesynprar PEHTHHI-KOHTpOJIS.

2. Brmonsenue u 3anmra 1a00PaTOPHEIX paGoT.

3. Brmonnenue HNPAKTHYECKUX 3aMaHHmii,

Bompocs! peiitanr-konTpomns Nol

1. Temneparypa a6comormo Yepraoro tenma T = 6000 K, Eciu TEMIIEPATYpy Tela
YMCHBIIUTE B 2 pasa, TO SHepreTHYecKas CBETHMOCTB abCOJIIOTHO YepHOIo Teja

1) ymenbmures B 4 pasa 3) yBenuunres g 2 paza

2) yBenmuunTes B 16 pas 4) ymensiures B 16 pa3

2. Ecnu tuna Bojgel, COOTBCTCTBYIOMAs. MAKCHMYMY H3JTyYeHHS YMEHbIIUIIACE B 4 pasa,
TO TeMnepatypa abcomoTHo yepHoro Tena

1) yBenmunnace B 2 paza 3) yBenmuuunace B 4 pasa

2) yMeHbLIHITACE B 4 paza 4) yMeHbIImIACE B 2 pasa.

3. Ecnu 3auepuennyio TUTACTHIIKY, HA KOTOPYIO IMAJaeT CBET, 3aMEeHHTE Ha 3EPKAIBHYIO
TOH € IIOWAH, TO CBETOBOE NaBJICHHe

1) ocranercs HEHU3MEHHBIM;

2) YMEHBUINTCS B 2 pasa;

3) yBemuuutes B 2 pasa,

4. DIeKTPOH B aTOMe HepexomuT 13 BO3OY)ICHHOIO COCTOSIHIS ¢ HEprHeit £] B ocHoB o
COCTOIMME ¢ JHepruel £o. Ilpu sTom nenyckaetes dotow. Macea HMCIIEHHOTo (hOTOHA pasHa
E - E, E,-E E -E, E,~E B +E,
B # 9y & 3) he 4 ke 5 ¢

5. Yacrora nanarowero na (hotosnement uznyuenus YMCHBIIAETCS BJIBoe. Bo ckobko pas

HYKHO H3MCHHTBL 3ajiepikuparomee HalpsDKCHUE, ecnu  paboToif  BrIxoa IEKTPOHA U3
MaTepuana poTodIEMeHTa MOYKHO npenebpeus?

1) ysemuunts B 2 pasa; 3) yBenuuuTh B V2 pas; S)ocTaBuTh 63 u3MeneHuil,



2) ymenbmnTs B 2 pasa; 4) yMeHLIIHUTE B V2 pas;

0. Ilpu 3amene oxmoro Meramma APYTHM JUIMHA BOJIHBI, COOTBETCTBYIOLIAS KPacHoO
rpanuie Goroaddexra, ymenpmaeres, Pabora Brxoma mis BTOPOTO METAJLIA 110 CPABHEHHIO C
PaboToil BEIXO A s TIEPBOIO

1) yBenuuunnace: 2) yMEeHBIIHIIACE; 3) He u3MeHMNIAC,

7. Onbrter CToseTosa mo UCCJIEOBAHNIO B3aUMOIeIICTRUS U3JTYYCHHS C METaJIaMU
1) mossonmm onpeznenury pasMepEl spa;

2) moprBep N KBAHTOBYIO IIPHPOY U3ITYUEHHSI;

3) noxTBEPIMIM HaTHYHe BOJIHOBBIX CBOMCTE Y 5IIEKTPOHOB;

4) noxrBep UM THIIOTE3y O THCKPETHOM CIIeKTpe 9HEPI'UH DJIEKTPOHOB B aTOMAX,

8. B addpexre Kommrona (oron

1) BE1GUBaeT SJIEKTPOH C MOBEPXHOCTH BEIECTBA;

2) mepesaet aMeKTpoHy uacTh SHEPIUH IIPU yIIPYIOM CTONKHOBEHHH;,
3) Hepemaer aekTpony uacts SHCPTHH IIPH HEYIIPYTOM CTOJIKHOBEHHH,

9. Onbrtel ®panka u I'epua o ucenenosammo HJIEKTPUYCCKOTO paspsijia B apax pTyTy:
1) mosBosmn ompenenuts pa3MepsI siipa;

2) moxTBepAMIIH KBAHTOBYIO IIPUPOJTY H3ITYUCHHS:

3) IOATBEP I HANTHYHE BOJHOBLIX CBOHCTE Yy DJIEKTPOHOB;

4) moaTBepIHITH THIIOTE3Y O JIMCKPETHOM CIIEKTPE SHEepruu SJIEKTPOHOB B aTOMax.

10. Ha pucynxke H300paKEHEI CTalHOHApHEE OpOHTEHI aTOMa BOJIOPO/IA COrIACHO MOZEITH
Bopa, a Taioke yemorno M300paKCHBI TIEPex 0Dl HJICKTPOIA ¢ ONHOM CTaUMOHAPHOM OpBUTE! Ha
APYTYIO, COILPOBOXKAAIONIMECS H3IIyYCHHEM KBAHTA SHEpruM. B ynerpadmoneroroit o6nacTy
CIICKTPA 9TH TIEPEXOBI HAIOT CEPUIO Jatimana, B BiaMoif — cepuro Baibmepa, B undpaxpacnoii
— cepuio llamena. Haubomsimeii yacrore KBauTa B BHIMMOI obynacTh criekrpa COOTBETCTBYET
nepexo;

l)n=4—-n=3
2)n=3—-n=2
J)n=5—-n=2
hn=5—-n=1

I1. B Teopun Bopa PalLyC n-oil Kpyromoif opGuThI YJICKTPOHA B aTroMe BOJOPOja
r =r 'i”lz
BhIpXACTCsl 4epe3 pajmyc NepBOH OpOHTEL popmymoii: 7 ' Onpejnennre, xak
M3MCHSICTCST KHHETHYECKAs SHEPrUst HICKTPOHA NP IEPEXO/IE C TPETheit OPOUTH Ha [EPBYIO.
1) yBenmuunsaercs B 9 pa3 4) ymenbmaercs B 3 pasa
2) yMeHpIIaeTes B 9 pa3 5) He MeHseTCs

3) yBesmumBaeTcs B 3 pasa

12. Onbrrer leruccona u Jlxepmepa o nudpakuum Ha KpHCTaIax:

1) mosBonmm onpenemuTs pasMepel sipa;

2) nonTBep I KBAHTOBYIO IIPUPOJY H3ITyqeHH S,

3) HONTBEpAMIH HamHUHe BOJTHOBBIX CBOHCTB y 3JIEKTPOHOB;

4) monTeepauH THIIOTE3Y O IMCKPETHOM CIIEKTDPE SHEPIUU QJIEKTPOHOR B aToMax.



A
13. Cpasuute nymmy sommsr e Bpoitis A P i mapuKa mMaccoit m = 0,2 T u IIPOTOHA
Maccoit m=1,67-10%7 KI', HMEIOIIUX OJUHAKOBEIC CKOPOCTH.
1) 6,57:10% 2) 8,35-10%7 3)6,57-10% 4) 8,35-10°%,

Bompockr PEHTHHI-KOHTPOIIST No2
1. Cranuonapasiv YpaBHEHHEM LHpe)erepa AULEL SJICKTPOHA B BOZOPOJIONOI00HOM aToMe

SABJICTCS YpaBHEHHe
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3. B xaxom cnyuae SHEPreTHYECKMI ClIeKTp 3JIeKT€0Ha CILUIOUIHOMH ?
1) anexrpon B moTennuAaNLHOlM sime tpunoit 107y

2) DIIEKTPOH B atome

3) a7IeKTpOH B MoeKyITE BOZOpOJIA

4) cBobonHEIi sexTpomn.

4, MaKCHMaHLHOG 3Ha4YCHHE IIPOCKIOIMH MOMEHTAa HMIIYJIBCa AJICKTPOHA, HaXOIAIIErocs B f-
COCTOSIHHH, Ha HallpaBJIeHHE BHEITHETO Mar"uMTHOTO I10JIs paBHO

Dh; 22k, 3)3h, 4)4h

5. CKOJIEKO pa3imnyHbIx COCTOSIHMI MOMKET UMeTh SJIICKTPON C TTIABHBIM KBAHTOBBIM UM CIIOM
n=4?
1) I5: 2)48; 3)32; 4) 54,



6. OnpenenuTs aTom, Y KOTOPOro B OCHOBHOM cocTostuuy 3anonmuens! K, L, M — ciion u 1 N
— CJIO€ PaCIIONOKEHE] 7 IEKTPOHOB.
1)Cl; 2)Ge; 3)Br; 4) Ti.

7. CpeJia Ha3kIBaeTCS AKTHBHOMH, €CJIM OHa

1) nommoctero mornomaer [TaialoIee Ha Hee H3JyueHue;
2) HONHOCTBIO pacceuBaer TaJlaloIlee Ha Hee H3ITyUeHHE;
3) yeHinBaer majaromiee Ha gee H3JIyYeHue.

8. Cucrema Hakauky Jlasepa [o3poJsieT

1) co3maTh HHBEPCHYIO HACeTeHHOCTE B aKTHBHOH cpejie;

2) BBI3BATH BBIHYKJICHHOG H3Iy4eHue (OTOHOB;

3) obecneunTh BHICOKYIO KOTCPEHTHOCTS JIA3EPHOTO M3ITyYECHHSI,

9. PaccMoTpuM niBa KBAaHTOBEIX COCTOSIHHA, B KOTOPLIX HAXOIHUTCS CHCTEMA aTOMOB, ¢
SHeprusmMu Ly u I, npuueM £, > E;. Cucrema OymeT HaXOMUTLCS B COCTOSHHM ¢ HHBEPCHON
HaCCICHHOCTEIO, €CIIH YHCII0 aTOMOB N | ¢ 3Heprueil £ Oyner

1) paHo yncny aromos N, ¢ SHEprueit ky;

2) MensIie, uem No;

3) Gounblie, yem N;.

10. Mpunnun Maym CIIpaBeJInB

1) g Beex TosknecTBenHbIX “aCTHI] KBAHTOBOMEXAHHYECKOH CHCTEMEL;
2) JUIS CUCTEMBI TOMICCTBEHHBIX $O30HOB;

3) LISl CHCTEMBI TOK/IECTREHHEIX (bepmuonos.

11. lenenne wactui na 60301 1 (epmuoHs! Onpenensercs
1) TOJbKO TIaBHBIM KBAHTOBEIM YHCITOM n;

2) TONLKO OPOUTANEHEIM KBAHTOBLIM YHCJIOM [}

3) COHHOBBIM KBAHTOBEIM YHCIIOM Mg,

4) opOuTanbHBIM / M MarHuTHBIM 1 KBAHTOBBIMH YHCIIAMA.

12. 3aBucumocts monsproi TernoeMKkocT Ciy XMMHYECKH MPOCTEIX TBEPJABIX TEJ OT
TCMIIEPaTyPHI HPEACTaBNeHa Ha rpaduKe

1) 2) 3) 4)
CM CM
IR iR
0 n T
13.TermoeMkocTs CHCTEMEL, cocrosmie w3 N = 10% gnaccmyeckux TPEXMEPHLIX

HE3ABHCHMBIX TADMOHHUCCKEX OCLHIUISTOPOB IIpH remueparype T = 300 K, pasna
1) 414 JowK;  2) 4,14 JO/IG 3) 124,2 )JTk/K; 4) 41,4 x]J{x/K.

14, JleGait nomyumn TCOPETHUCCKYIO 3aBHCHMOCTL MOJISIPHOH —TEIJIOEMKOCTH Cir OT
TCMIIEPATY PRI, PACCMATPUBAS KPHCTAILIMYECKYHO PEINeTKY Kak



1) cucremy HCB3aHMOJICHCTBYIONMX YaCTHIl, COBEPLIATONIHX TEIUTOBBIE KoJieOaHus ¢
Pa3IMYHBIMH YaCTOTAMHU;

2) cHcTeMy CBS3aHHEBIX HacTHIL, COBEPIIAIONIMX TCIVIOBBIE KONEGAHMS ¢ OJMHAKOBBIMY
YaCTOTAMH;

3) cHCTeMy CBSI3AHHBIX 1aCTHIl, COBEPIIAIOIIMX TEIUIOBLIE KOJIECOAHHUS C PasIUYHBIMK
YaCTOTaMH,

4) cucremy HCB3AMMOJICHCTBYIONMX YACTHII, COBEPILAIONMX TEILIOBLLC Konebanus ¢
OJTMHAKOBBIMM YaCTOTAMH,

15. Banenrnas 30Ha co6CTREHHEIX TIOJIYIIPOBOIHHKOB

1) yactnuno 3ansra snexrponamm;

2) HOJIHOCTBIO 3aHsTa DJIEKTPOHAMH;

3) nepekprIBaeTes co CBOOOIHOM 30HOH BO36YKICHHBIX OHEPrUi,

16. C ygenmuuenuem TEMIIEPATyPLI DIIEKTPOIPOBOHOCTS 110TYTIPOBOAHHKOR
1) yBennumnsaercs;

2) yMeHbImaeTcs;

3) e mensercs.

17. B obnactn nuskux TCMIICPATYD y TOIYIIPOBOAHUKOB IIpeobiaiaeT
1) abtpounas nposomuMoOCTD;

2) anexTponHas IIPOBOJIUMOCTE;

3) cobeTBenHas NIPOBOJUMOCTE;

4) mpUMecHast IPOBOMMOCT.

Bonpocer PEHTHHI-KOHTPOIIS No3
1. JIns nyxnonos BCPHBIMH SABIIAIOTCSA CIEIYIOIIHE YTBEPKICHHS

+
1) mporon o6namaer 3apsiJioM, paBHEIM €
2) cnun HeliTpona MeHbIe cruna IIPOTOHA;
3) Macchl HyKJIOHOB IPAKTHYECKH OJTHHAKOBEI,

2. UeM MCHBIIIE SHEPTHS CBS3H aapa, Tem

1) 6ompure y Hero nedext mace:

2) MeHBIYIO paoTy Hy:KHO COBCPIINTL, 4TOOBI Pa3NENUTh 9TO SAPO HA OTIACILHLIE
HYKITOHBI;

3) GoJrblIIe SHEPTHH BHIIETHTCS TIpH pacnaze 9Toro syjipa Ha OTACIBHEIC HYKIIOHDL,

4) MEHBIIIE ero SHEPrus MOKOS;

5) MEHbIITC 3HEPIHH BBIIEINTCS B PCAKIMN TCPMOSIEPHOTO CHHTE3A HTOO SIIPA ¢ JAPYrUMHE
AIPaMH.

3. Tlpu a-pacnane

1) 3aps sinpa ve mamenwres, macca A]pa yMeHbIIaeTes Ha 4 a.e.M.;

2) 3apsy siIpa yMEeHbIIaeTes Ha 2e, macca siipa yMeHbInaeTcs Ha 4 a.e.M.;
3) 3apsn sapa yMeHbaeTes Ha 2e, Macca s11pa He MeHseTCs;

4) 3apsin anpa yMeHbImaeTcs Ha 4e, Macca Apa yMEHbIIAeTCs Ha 2 a.e.M,

4. Kaxas noist pajguoakTHBHBIX aToMOB OCTAaHCTCA HE pacmaBlueiics depes unTepBaj
BPCMEHH, PABHBIH [IBYM TIepUOAaM MOlypaciiaa
1) 50% 2) 67% 3)33% 4) 75% 5)25% 7

5. CKoJBKO 0~ 1 B- pacmamos KoInKHO IPOH30HUTH, YTOOB! HeCTAOHIBHEI H30TOI amMepHUIns

A1 g 209 B
95 IPEBPATHIICA B CTaOMILHEIH H30TON BHcMyTa 83 ¢ 9



1)8audp 3)6ausp
2)%au3p 4)7au3p

14 4
v, a (2 e)
6. Snpo azora 3axBaTuno “ -yacruny H UCIIYCTHIIO TIPOTOH. Anpo xaxoro
JJIeMeHTa 06pa3oBajocs?

17 17 16 16 17
nﬂ?38039F®805ﬂN

5 2 10
7. Snpo Gepurmus 4Be, nornotus aelrpor 1" | npespamaercs s aapo Gopa O |, Kakas
1aCTHLA ITPH 3TOM BBIGpachIBaeTCs?

Dp 2)n 3)«a 4) e 5) ucnyckaercs 7 -kpamnt

,uﬂ—>e“+ve+v#

8. Peaxuusa
1) cmuHOBOTrO MOMENTA HUMILYJIbCA;
2) nenTonHoro 3apsa;

3) anextpuueckoro 3apsia.

HE MOXKET HATH H3-3a HapyHICHHA 3aK0Ha COXpaHeHus

9. 3aKOHOM cOXpaHeHus QJICKTPHICCKOrO 3aps/ia 3aIpereHa peakius

I)y‘»—)e'+|/e+v'u 3)H+Ve—>p+e+

2)n+ﬁ-—>e'+178 4)V;,+n—>p+,u‘.

10. Y3 npuBeennpIx cxem B3aUMONIPEBPAICHUH YaCTUIl AHHUT ML COOTBETCTBYET
0 - _ .
N DYty yP>nte +v, 3)[{0_”;*4.7[ 4)e*+e =das

11. B nopsake BO3pacTanus MHTCHCHBHOCTH (DyHIAMEHTAIbHEIC B3auUMOJeHcTRHs
PAcTIoNIaraloTest cenyiomum o6pasom

1) snexrpomarnurhoe, ciraboe, rpaBHTALMOHHOE, CHIIEHOE;

2) cnaboe, cunpHoe, TPABHTALIOHHOE, SIICKTPOMArHHTHOE,

3) anexrpomarmuTHOE, TPaBUTAIHOHHOE, c1aboe, CHIIbHOE;

4) rpaBHTanHOHHOE, cnaboe, SJICKTPOMAarHuTHOE, CHUIIBHOE.

IIpomesxyTounas ATTeCTalHs IPOXOJUT B (hOPME 3a4eTa ¢ OLCHKOL,

Bompocs! k 3auery ¢ onenkoii

1. Temmosoe u3nyyeHue. PasHoBecnoe H3IIyqeHue. XapakTepUCTHKH — TeiioBoro
H3ITYYCHHS,

2. AbGcomotHo deproe reno. 3akon Kupxroda. 3axon Credana-Bonenmana u saxon
Bumna,

3. Pacnpenenenne SHEPTHM B CHEKTpe abCONIOTHO YepHOro Teia. Dopmyna Pases-

Hoxunca. Visrpaguoneropas Karactpoda.

KBanTosas rumoresa (hopmyna IMnanka

Bremmmuii (oroanexrpuieckuii a(dext u ero 3akonsr, Gorommr,

I¢dext Komnrona u ero TEOPHSL.

Mopens aroma Pezepdopaa. [Tocrynarer Bopa. Atom BOJIOpO/IA,

I'mnoresa e Bpotins, OKcllepHMeHTaIbHOR HOATBEPXK/ICHHE BOJIHOBEIX CBOHCTR

MHKPOYACTHIL,

9. CootHomenue HEOIIpe/IeNIeHHOCTE .,

10. Bonmosast pyuxius, ee croiicrsa i CTATUCTHYECKHI CMBIC]T.

11. Hecrauuomnapnoe ypasrenwue Illpenunrepa.

®© N



12, Cranmonapnoe ypasnenue [lpenunrepa.

13. Yacruna B MOTSHIUANIBFHOM sIMe.,

14, TIpoxoxenue yacTuis: HCpes MOTeHIHANBHBIN Gaprep.

15. KsanToBbIif TapMOHMYECKHE OCIHILIATOP.

16. Vpasnenue pemnnrepa s SJIEKTpOHa B atoMe Bonopoxa. ' nasHoe, opOHuTanLHOE U
MAarHuTHOE KBaHTOBLIE YHEIIA,

17. Kpanropaune OHCPIHH DJIEKTPOHA B aToMe Boxopona. Crexrp aroma BOJIOpOIA.
Ipasuno or6opa.

18. OpGutanbueii # MaranTHL MOMEHT 3JIeKTpPOHA.

19. CobGerBennriii Mexanmyeckuis MOMCHT HMIlyibca 9nekTpoHa (crmb). CHHHOBLI
MariuTHbI MOMEHT snekTpona. CIIHHOBOE K MarauTHOE CIIHHOBOE KBAHTOBLIE YHCJIA.
Onprr Irepra u T epilaxa.

20. IMpunmmmn sampera Ilaymu. Tlepuommueckas cucrema 9NIEMEHTOB Memnjieneena,

21. Tornomenwe, CIIOHTAHHOC W MHAYNHPOBAHHOE usnydenue.  Koadduumenrts
Ditnrnreiina,

22. Jlasepsr. [pusnun neficrsus JIazepos.

23. Knaccuyeckas Teopui remoemkocty. 3akon Jrononra u I[Itu.

24. KsanToBas TCOpHs TCINIOEMKOCTH DiHIITelH A,

25. Teopus TemoeMkocTH Hebas. Pononsr,

26. Bosousr u bepmuonsr. TToustue o KBAHTOBBIX CTaTHCTUKAX Lose-Difnurreiina u
®epmu-/lupaxa,

27. Dmepreruueckue 30HL B KpHCTallIax.

28. Pacnpenenenue JNICKTPOHOB TI0 DHEPreTHYECKUM 30HAM, Knaccupuranms TBEP/IBIX
TCJI Ha METAJIIBL, II0JIYIPOBOAHUKH 1 THIJIEKTPUKH,

29. CobGcrBennas u IIPMMECHAS IPOBOAUMOCTH IOy HPOBOIHHKOB.

30. DnexrponposoanocTs TBEPJIBIX TEJL. Temmneparypnas 3aBHCHMOCTD
SJICKTPOIIPOBOAHOCTH METAIIIOR U TOIyIPOBOIHAKOB. ¥ poBens Depmu,

31. P-n nepexop. HonynpoBoanukossie muom.

32. XapaKTepHCTHKH aTOMHOro saupa. Mogenn aromuoro sypa. Macea u OHEPTUS CBS3H
Anpa.

33. 3aKoHBI pamHOaKTHRHOIO pacnana. Ansga-, Gera- u raMMa-H3iyJyenue,

34. Slnepuble peakimm u 3aKomp COXpaHeHHs. Peakius nemenus anep. Iennas peakims
JeIICHUs,

35. Peaxius cunTe3a aToMmubIX anep. [IpoGiema ynpasisemprx TEPMOSIIEPHBIX PEAKIIHII,

36. Buupl B3aUMOJIEHCTRHI 1 KJiaccuukars SJICMEHTAPHBIX YACTHII.

37. Metoner PCIHCTparuu sneMenTapueix yacTu. KocMudeckue Jyuu,

38. Yactuus! u anTHuacTHIEL Heittpuno. Ksapxu.

Camocrosrensnas pagora CTYZICHTOB BKJIIOYAET B ceOs:

1. AynuTopnasi camocTosTe pHas pabota crynenta mo mmenmImMIe BBITIOJTHSETCSI
Ha JIaA00PATOPHBIX M MPAKTHYECKHX 3aHSTHSIX IIPH PELIeHUH 3ajau,
2. Breaymuropnas  camocrosrrensnas pabota BemoOMHsETCS  CTymenTOM npu

YTIIYyOIEHHOM u3y4eHwu AMCLHHIUIMHBL [0 TEMe INPOHIeHHOM JCKIUMH, IIPH MOATOTOBKE K
nabopatopueiM paGoram. OcHOBHOM (opmoit camocTosrennuol pabothel crymenrta spnseres
H3YUCHHE KOHCIICKTA JIEKIIHH, PEKOMEHI0BAHION JIHTEPATYPLL.

Camocrosrensuas pabora 3aBepruaer sajaum Beex APYFHX BHIOB y4eOHOro mponecca u
MOJMET OCYLIECTBISITHCS Ha JIGKITHSIX, CCMHHapax, NPaKTHYCCKUX 3aHATHSX, nmaboparopubix
SaHATHAX, KOHCYIbTAUUsIX., Kax (opma opranuzanuu yuebnoro upormecca CaMOCTOSITEILHAS
paboTa cryneHToB npeycrasnsier coboii HC/ICHAIPABIICHHYIO CHCTEMATHYECKYIO JIEATCITBHOCTE
110 MPHOOPEeTeHHIO 3HAHMIA, OCYIIECTBIIIEMYIO BHE Ay IHTOPUH.

KoHTpons BemmoNHEH1S CaMOCTOATENIBHON PabOThI OCYINECTRIISICTCS B XOJIC BBITONHEHUS U
3alIUTL TabopaToOpHEIX paboT 1o AUCLHIUTAHE, TIPH BLIIOMHEHNWH NPAKTHYSCKHX 3alaHui, Ha
JK3aMeHe.

Borpocer ZUTST KOHTPOJISI CaMOCTOATEIILHOH paboThl




—

Kaxoe wusnyuenue Ha3bIBACTCA TEMIOBBIM, M weMm omo OTIHYACTCS. 0T Jpyrux
(mepeunciure KaKuX) BUJIOB M3y deHns?
2. Maitte onpenenenuy OCHOBHBIX XapaKTEePHCTHK TeIIOBOro H3inyaenus. Kakoe Tejo
HA3LIBACTCS a6COMIOTHO epHBIM?

Chopmynupyiire 3axon Kupxroga.

Kaxoit Bun mmeer paclipefienenne snepruu s CICKTpe abCOMOTHO uepHOro Teng?
Hapucyiite xpuppre PACIIPENICIIeHUs B 3aBHCHMOCTH OT JUIAHED (MJIM 9acTOTEI) BOJHL]
AILLBYX Temuepatyp (T2>T1).
5, Chopmynupyiire saxonss Credana — Bonsmana i cMentenus Buna,

6. 3anumure bopmyny Pones - JUknHCA M mosicHuTe CyTh "yubrpaduonerosoii
KaTacTtpodnr',
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. Kaxkoe H3 Ten, HUEPHOE HIIH Hedepnoe, uMmeer BEIIIIE TeMHepaTypy, €CJIH X APKOCTH

9. B uem cocrour SIBJICHHE, HA3BIBAEMOE (otoapdexron,

10. Cdopmymupyiite 3akomn dbotosddexra. B yeym 9TH  3aKOHEI TPOTHBOpeyar
HPC/ICTABIECHUAM KITacCHuecKolf bu3uku?

11. Kaxk KauecTsenno, cienys BonHoBoif KapTUHE U3JIyueHusl, 06bLIACHUTE boroadext?

12, O6bscunTe 3aK0m; doroadderra, nexoms us dbopmyier Ditrinreiina,

13. Yro Takoe KpacHas rparnna dorosdderra, Yen ONpPENeNIAeTCs YHCIoBOe 3naYCH e
TPaHHYHON YacToTE1? UTo Bimser ug THOJIOXCHNE KPACHOH rpaHuIL] (boroadpexra?

14. Yto Takoe dboToanementT u kaxona Cro BoJIbTaMIepuast XapakTepucTuka?

15, Tloyemy 6rira OTBEpriyTa Mojens aroma Tomicona?

16. B uém IIPOTHBOPEYHMS IIpeIoKeHHOMH Peseppopiom IUIAHETapHOM Mo/en aTroma?

17. B uem CYIIHOCTL  TEOPHH aroma, Hpemnoxennoit  Bopom? Chopmymupyiire
lioctynarer bopa. Kakopnr Helocrarku reopun Bopa?

18.  Cuexrprr aTomos, Cnexkrpanbuie CCPUH aToMa BOAOpoa.

19. Kaxue Tumg COYMapeHHH BO3MOYKHEI MEXIY  amekTpoHamm, YCKOPSIeMBIMHU
SJICKTPUIECKHUM IIOJIEM, H aToMam?

20. B uéM 3axmouaercy OIBIT Dpanka u Iepua, u kaxue OCHOBHBIE BRIBOJBI MO3KIHO

25. KakoBa 30nmHas CTPYKTYpa IIpOBOJIHHKA, NOJLYIIPOBOJIHHKA U H30J19TOPa?

26. OO6bsacuuTe MEXaHH3M cobcTrennoi 51 IIPHMECHOIH IIPOBOJUMOCTH
IOJIYIIPOBOJIHUKOBR,

27. Kaxos pusunveckuis CMBICIT IOHATHS. ypoBHS Depmu?

28. Yem o6mschsercs Pasitune Temuepatyproit 3aBucHMocTH JNCKTPONPOBOSHOCTH y
METAIIOB M HOJIYIIPOBOHIKOR?

29. O6bsicuuTe 3ABHCUMOCTE  TIOJIOMKEH ST YpoBHS Depmu u KOHHIEHTpauu cBOOO/IIBIX
HOCHTENeH 3apsiia B noynposoxHukax OT TeMIIepaTyphL.

COCTOMT JICHCTBHE BHEIHe O SJIEKTPHYIECKOrO OIS Ha p-n Hepexo.

32. Yro mnasmBaercs PalnoakTUBHOCTEIO? Kakue HIPOLIECCBI  OTHOCHTCS I YHCITY
PaTHOaKTHBHEIX?

33. Ha uem ochoBan NPUHIMIT pETHCTpanuy 1 U3MCPEHUS PaJIHOAKTHBIOTO M3JTydeHus?
Kakne NpUBOPEL puMensIOTCS JUISL 9THX Ties1ei?

34. O6macuure YCTPOKCTBO M pHHIMT feifcTrs cueTurka I'eiirepa,

35. Omnummre [IPOLECCEL, MPOHCXOo 1IIHe B Fa3s0pasps/iHbIX cyeTynKax.



36. Ilepeuncnure Qusnyeckme TIPOLICCCRL, TIPOHCXOAAIIHNE IIPH B3aHMOICHCTRIM (-
H3JIy9CHHS C BEILECTBOM,

37. B 4em 3akmouarores IIPOLICCChI  YIIPYIOro paccesHus SNICKTPOHOB  /ipamuy,
SJICKTPOHOB Ha IEKTPOHAX?

38. Yem obycnosnens TIOTCPH  SHEPTMH  4acTHLELI  Tpu MPOXOX/ICHHH  uepes
OTVIOAIOIIYIO cpejry?

39. Yro npowucxoaur TIPH IIPOXOIKTICHAH 3IIEKTPOHA Uepes HOTJIOTUTENE?

40. KakoBel ocobennocrn LPOXOXNKICHHS Yepe3 MOrIOTHTEN: MOHO3HEpreTHyeckux f3-
HACTHII ¥ 3-H3JIyYeHUs, HMelomero HEIIPCPBIBHBIN SHEpreTHYeCKHi crexTp?

Ts YYEBHO-METOIMYECKOE U UHO®OPMANMMOHHOE OBECIIEYEHUE
AUCHUIIIHHBI (MO yJIsI)

a) OCHOBHAS JHTEepaTypa:

1. ®usuka. Bonnosas orruxa, Kganrosas npupoma H3TYYEHUS. DJIEMEHTBI aTOMHOM W
ANCPHOH (pu3uku: Yue6. moc, / C.1.Kysnenos, AM.Jlunep - 3-e uzn,, nepepab. u gor. - M.:
Bysos. yue6.: HUI] MH®PA-M, 2015 - 212 ¢.: 60x90 1716.(11) ISBN 978-5-9558-0350-0.

2. Tamneikosa-Bymkesny 1., Ousuka. Yacts 2. Onruxa, Keanrosas (usuka,
Crpoenre u Gpusnueckie CBOMCTBA BelecTna [OnexTponHbi pecype]: yueOuu/ Tanubcony-
Bymxesny U 11— OJIeKTPOH. TEKCTORbIE Manuple.— Munck: Beimiiimas mKoJa, 2014, — 232
¢.— Pexum nocryma; http://Www.iprbookshop.ru/35563 — 9BC «IPRbooksy.

3. Tanxun A.®. Jlexim o dusuke [Dnexrponnmit pecype] i [Bu.]/ A. @. [Camxun, H. C.
IIpokommena Bnamumupckuii TOCYHapCTBEHHBIH  yHHBEPCHTET HMeHn Antexcan)ipa
I'puropeesnua u Hukomas I puropsesuya Cronerossix (Bl Y).— Bragumup : Branumupckuit
FOCYIapCTBEHHBIH YHHBEPCHTET UMEHH Anexcanypa [° puropeesuya u Hukojag ['puropnesnua
CroneroBsix (Bnl'Y), -.U. 5. KsantoBas u spepuas Guznka.— ONEKTPOHHEIC TEKCTOBbIE
Aanpie (1 Qatin: 4,16 M6) .— 2015 — 94 ¢. : mn., Tabn. — 3armasue o TUTYJIA 3KpaHa.—
bubmuorp.: ¢. 92 — CBoGO,1HEIH AOCTYIT B SJIEKTPOHHBIX YMTAJBHBIX 384X Oubimmorexn —
Microsoft Office Word .— <URL:http://e.lib.vlsu.ru/bitstream/12345 6789/4025/1/00560.doc>.

0) nonmostnuTeLHas JUTEpaTypa:

1. Escuna E.M. Onruxa. Ocopsy KBAHTOBOM M s1CPHOH pH3nKK [OnexTponHbIii pecypel:
Y4eOHO-MeToIYecKoe mocoGue AT TabopaTopHbIX PaboT 1o usuke/ Escuna E.M., CoGonena
B.B.— Dnexrpon.texcronnie AAHHbIC.— ACTpaxanb: AcTpaxaHckuii HHIKCHEPHO-CTPOUTENLH LI}
MHCTHTYT, OBC ACB, 2011.— 107 ¢— Pexcum noctyna: http://Www.iprbookshop.ru/ 17059.—
9bC «IPRbooksy.

2. Ammatos A.B. ®usnuka, AToMHas (uznka [Dnexrponnbi pecype]: yuebnoe nmocoGue/
Anmaros A.B.— OJIEKTPOH.TEKCTORLIC Aannple.— Bonrorpay; Bonrorpayickuii HHCTUTYT
Ousneca, Byzosckoe oOpazosanue, 2009.— 116 ¢—  Pexumm  jocryma:
http://www.iprbookshop.ru/ 11355.— 3BC «IPRbooksy

3. XKapenona C.B. ®usnxa aTOMOB M MOJIEKYIL. SnepHas (hu3mka [OnexTponmbii peeype] :
METOZIMYCCKHE YKA3aHHS K naboparopueIM paGoram 1o pu3uke / C. B. Kapenosa, H. C,
[Tpoxomrera, E. JI, lamarncxkas ; Brangumuperxuit TOCYapCTBEHNBIH yHUBEpCHTET (Bal'y),
Kadenpa dpusuku u IIPUKIIAIHON MATEMATHKH ; 110 pexn. E. JI. Illamanckas — ONEKTPOHHBIE
TCKCTOBRIC nanHble (1 aitn : 431 K6) .— Buagumup : Bragumupckuii rOCYapCTBEHHEIH
yrusepeurer (Bnl'Y), 2010 — 38 ¢. - HIL, Tabl. — 3arnasue ¢ THTYJIa 9Kpana .— DiekTpommas
BepCHsl IIeHaTHOH nmyOnukanuy .— buGmorp.: ¢. 36 — CeoGoauslii nocryn .— Adobe Acrobat
Reader 4.0 .— <URL:http://e.Iib.vlsu.ru/bitstream/l23456789/2065/3/00706.pdf>.

4. Kapernosa C.B. ®usuxa TBEPZIOTO Tena [ DnekTponHkiL pecype| : Meroauueckue
YKazamust K 1abopaToOpHEIM paGoTam 110 (usuke / C. B, JKapenosa, H. C. IIpokomera, E. JI,
Mamanckas ; Bramumupcxkuit TOCYNApCTBEHHbIR yHHBEpCHTET (Bal'y), Kadepa buznkn u
IIPUKNaIHON MaTeMaTHKH ; 1o pen. C. B. XKapenosa .— NIEKTPOHHBIE TEKCTORBIE JHaHnble (1
(haiin : 356 K6) .— Bnamumup : Bragumupexuii FOCYNApCTBCHHbIH yHUBepeuTer (Bnl'Y), 2010
— 40 c. : un, Tabm — 3arnasue ¢ THTylla 3KpaHa .— OJIeKTpoHHAs BEPCHUS MEUATHO



IyOIIMKauy — Bubmmorp.: ¢. 38 — Cpoboaneit jocryn — Adobe Acrobat Reader 4.0 —-
<URL:http://e.lib.vIsu.ru/bitstream/ 123456789/2088/3/00703 pdf>,

5. Ilpokormnesa, Hanexcia Cepreepna. C6opuux 3anay 1o dusuxe [DnexTpomnpii pecype] /
H. C. Ilpoxomesa ; Bragumupekumii FOCYNApCTBERNEIA yHuBepenter (Bl Y) — Usp, 2-e, HCTIp.,
H JIOIL. — DJIEKTPOHHBIE TEKCTORLIC Mannpie (1 daiin : 593 K6) .— Bramup Branumunpekuii

TOCYapCTBEHHBI  yHUBEpCHTET (Bal'y), 2010 — 66 ¢. — 3arnasue ¢ TUTyJIa DKpana .—
OnexTponmas BCPCHSL neyaTHOH myGiukammy — bubnnorp.: ¢. 64 — CBo6oinkrit oCTyn —
Adobe Acrobat Reader 4.0 — ISBN 978-5-9984-0043-8 —

<URL:http://e.lib.vlsu.ru/bitstream;/ 123456789/1871 /3/00749.pdf>,
B) IEpHOIUYECK e H3/IAHHSL:

L. Kypnan  «Ksanrosag JJICKTPOHHKA».,  Apxus HOMEpoB.  Pewnm  nocryna;
http://Www.mathnet.ru/qe/archive.

8. MATEPHAJILHO-TEXHI/_I‘IECICOE OBECITEYEHUL
AACHUATILTAHBI

Jlexnnonnpie ayTUTOPUH OCHAIEHB! JOCKO (1 Mena wiam MapKepa), 3KpaHoM s
HPOCKIMOHHBIX CHCTEM, IPOEKTOPOM 1 HOYTOYKOM,

AYIMTOPHH JUIST TpoBeneHus 1aboOpaTOPHBIX  3aHsTHIT OCHAIUCHBI  yCTAHOBKAMH  Jy1s]
BLIIOIHCHHS! JIAOOPATOPHKIX padorT:
6.1. Onpenenenne noctosnnoj Credamna-Bonbimana,
6.2. Usyuenue Bremmero (oroaddexra,

6.3. Onpenenenne PC30HAHCHOIO IMOTEHITHAIA BO30Y)KIeHus atoma Meroziom Dpanka - [epia,

Jlexunonnrie AYAUTOPHH OCHAIIEHBI JOCKOM (s Mena wm Mapkepa), SKpamom s
TPOCKLHOHHBIX CHCTEM, IIPOEKTOPOM 1 HOYTOYKOM.

Aymuropun i [IPOBC/ICHHUS 3aHATHII OCHANICHE COBPCMEHHBIMH  II€PCOHANIBHBIMY
KOMIIBIOTEpaMu, 00beIMHEHHBIMH B JIOKATEHYIO BBIYMCIHTENBHYIO CETh 1 YKOMIUIEKTOBAHHBIM 1
HE0OXOIMMEIM CHCTEMHEIM 1 TIPHIIIaHBIM IPOIPaMMHBIM 0GeCIIeTeHEM.



Pabouast mporpamma jucrummmL COCTABJICHA B COOTBETCTBHH C TpefoBanufiMu DI'OC

BO 1o nanpassennio 02.03.01 Maremaruka u KOMITBIOTEPHEIE HAYKH
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Iporpamma pacemorpena u onoOpeHa Ha 3aceanuu Kadenp
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PaGoyast nporpamma paceMoTperta u oo0peHa Ha 3acefaHHH YyeGHO-MeToHuecKoil KOMUCCHH

3asenyronmi kadenpoit C.M. Apaxkensn
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JIUCT NEPEYTBEPKIEHHIST
PABOYE ITPOI'PAMMBI U CIIUTIIAHbI

Paboyas mporpamma oznoOpena Ha y4eOHEIif roj

IIporokou 3acenanus Kageprur Ne OT rojia

3asenyronuii kadenpoit

Paboyvast mporpamma oxo0penHa Ha yueOHBIH rox

I[Tporoxon 3acemamus kadenper Ne or rojua

3asenyromuit kadempoit

Paboyast mporpamma on00pena Ha yueOHBIH Toj

IIporokoi 3acenanus kadenper No oT roja

3asenyromui kadeapoii




