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‘
1. IEJA OCBOEHUSI JUCHUILTUHBI |
Hensio ocoenms mucummiuHel «KpantoBas |(usnka» aeyseTcd  obecrieyenue  Gynymero
CTCLHANMCTA HAYYHON (u3Mueckolf Gasod, Ha KOTOpOH B BEICIIEH TeXHWUECKON MKoje ‘cTpouTes
OOLICHIDKEHEPHAS U CIICLIMAIBbHAS MOATOTOBKA. [10Ce/(0BATEIBHOE u3yueHHe (QU3MKH BHIpAGATHIBACT
creuu(HYeCKUil  METOl  MBILLICHHS, (pH3HYeCKYI0 |MHTYMLMIO, KOTOpble OKA3BIBAIOTCS BEChMA
TVIONOTBOPHBIMA M B IpYTHX HaykaX. CIeLMATMCTSI, IOIYUMBIIKE MPOKOE (GHIMKO-MATEMATHYECKOS
o0pa3soBaHue, MOIYT CAMOCTOATEBHO OCBAUBATE HOBBIE TEXHUICCKHE HaIpaBJICHHUs], YCIIeLHO; paGoTaTh
B HUX, JICTKO TEPEXOAUTH OT pEMICHUA OAHHX 33/a4 K JIPYTHM, WCKATh HeCTAHIAPTHbIE W
HETPaIULHOHHBIC MYTH, YTO OCOOEHHO BAXKHO AJI MPOMECCHOHANBHON MOGHUIBHOCTH cneuHéanTOB B
YCJIOBUSX YCKOPEHHOTO Pa3BUTHS TEXHUKH. |
3agauu:
¢ TEOpeTHYeCKasd [MOArOTOBKA B oOyacTH  (hM3MKH, noslso.ru[}oma;i OyAyWUM  UHKeHepam
OPHEHTHPOBATECA B MOTOKE HAYYHOM W TeXHMYECKOH HHDOpMaLuy u ofecrieynBarOIIas 1M
BOSMOMKHOCTE HCTIOJIb30BAHUS HOBBIX (PUZMUYECKMX MPUHLMIOB B TeX obnacrsix, B KOTmex OHM
CTEUHANTU3HPYIOTCS; 1 |

® (OpMHpOBAHHME HAYYHOTO MBIIUICHMS, B YACTHOCTH IPABMIIBHOTO  TIOHUMAHHS | rPaHuL]
TPUMCHUMOCTH PA3NIUYHBIX (QH3NYECKHUX MOHATHH, 3aKOHOB, TEOPHIl U YMEGHM OLEHUBATH CTEISHb
FIOCTOBEPHOCTH pE3YJILTATOB, MOMYIEHHBIX C MOMOLIUBO IKCTIEPHMEHTABHBIX WIH MATEMATHIECKIX
METOJIOB HCCIIeIOBAHHUS, ‘ } ;

® BHIPaGOTKA NPUEMOB M HABEIKOB DELICHWH KOHKPETHBIX 3a7au U3 pasHeIX obnacrelt dusuky,
TIOMOTarOIMX CTY/ACHTaM B AbHEMIICM PEIIATh HHKCHEPHbE 38/144H. | |

¢ OSHAKOMJICHHMC CTY[ACHTOB C COBPEMEHHOH HaydyHOM ammapaTypoll u BBIPaGOTKA y HUX HAYAIBHBIX
HaBBIKOB MPOBEICHHUS 3KCICPUMEHTAIBHBIX HAyUYHBIX nccneHOBaHHﬁ} Pa3THYHEIX (buguqe%cm
ABJICHUH M OLCHKH TIOrPEIIHOCTeH H3MepeHHit., o

2. MECTO JUCHUILIUHBI B CTPYKTYPE OITOT BO

Hucrmnnnuna «KBantosas dusuka» oTHocuTes K| 06A3aTepHbIM pucrmnnuHaM 6asoBoit yactu
6aoka B.1 ocHoBHOH npodeccHoHATBHOL obpasoBaTenbHOM nporpammel, V3ydeHHe MUMCLMTLIHHE
TIPOXOZIUT B TPETheM cemecTpe. B yyeOnom niane npuceoen Homep 51.0.09. | ! ‘

At yenemnoro ocBoenns Kypea (GM3HKH CTYZEHTaM HeoGXOMHMO 3ﬁaTL cne):[y}omnefpasmenm
BhICIIeH MaTeMaTku: JuddepeHumansHoe neumcieHue, Hurerpanbhoe ucuncicnue, AHatuTHu¢cKas
TCOMCTPHS M JIMHEeHHas anrebpa, Panpl, DMeMEHTH BEKTOPHOrO aHANW3a,) OYHKUMH KOMIUTEKGHOro
niepeMentoro, uddepenumansusie ypasHeHus, DIeMeHTH TeopHH BEPOATHOCTEH U MaTemaTinqe;cxoﬁ
CTAaTHCTHKH. ; | ]

OcBoeHHe MUCHUIUIMHBL HEOOXOMUMO 1Nl H3ydeHs CITeYIOMNX TUCLIUIUIAY yuebHoro mjaxa:
«OCHOBBI KBAHTOBBIX BLIYHCIICHHI, ! !

3. INTAHUPYEMBIE PE3YJbTATBI OB YUYEHUS] ITO EJII/ICIIHIIJII/IHE |

IInannpyemele  pesyibTarTsl OOYYeHHS MO JHUCLHIUIHHE, COOTHECCHHBIE C TUIAHUPYEMBIMH
pesyabratamu ocBoeHm OITOTI ‘

Kon hopmupyemerx YPOoBEHE 0CBOEHHUS [Inanupyemele pesyastaTsl 06yYeHns 1o DACUMTITAHE

KOMIIETEHIIHt KOMIIETEHIINN XapaKTEPHU3YIOIIHE ITAMbI (POPMUPOBAHIT KOMIETEHLHI (noxasareny

OCBOEHHsI KOMITETEHITII) L

! 2 _ 3

VK-1 Yactuaroe 3HaeT OCHOBHSBIE | Bunocopckue TOHATHS M TEOPHH, CBA3AHHBIC C
OCBOECHHE OTIUCAHUEM YCTPOHCTBA OKpPYXKAIOIWIETO' MHPa, @ TAKKe HX CBA3b C
3aKOHAMM W | IPHHUHIIAMM  Pa3sBUTHI, cpopmymfipyeMHMH
OOILIECTBEHHO-TYMAHUTAPHBIMY, CCTECTBEHHLIMU 1 TEXHUIECKAMU

HayKaMH. ‘ g

|
VYmeer BBIOENATE 0a30BbIE COCTaBJIAOIIHE 3alatM,; COOTHOCHTL

Pa3HOPOAHDIC ABNGHUS H CHCTEMATH3UPOBATE UX B PAMKAX H30PAHHBIX
BUJIOB poQecCHOHAIBHOH [[e}ITeﬁBHOCTH; (hopmyaupoBaTh
ATBTEPHATHBHBIE MOIXOAbI K PEIIEHUIO [3aja B paMKax BBIOPAHHbIX
BUJIOB NPO(ECCHOHANBHON AECATENLHOCTH, B TOM YHCHE Ha OCHOBE
00600IeHNs 3aKOHOB W METOJOB PaslUiHBIX HayK, pesylbTaros U3
MH(OPMALHOHHEIX| HCTOUHHKOB. ! L
Brajeer Hapbikamu ucnolnb3oBanus VH/YKTHBHOTO M J€YKTHBHOTO
TIO/IXOJIOB K PELICHYIO 3a/1aY, : ‘

OTIIK-1 Yactuunoe 3HaeT QyHIAMEHTAIBHEIE 3aKOHEL IPUPGIBI M OCHOBHBIE (DUIUUECKIE
OCBOCHHE 34KOHBI B 06J1aCTH KBAHTOBOMH, ATOMHOMN ¥ SAEPHON PUSHKM.
YMeeT NpUMeHsTh (GU3MIECKHe 3AKOHBI VISl PELeHks NPaKTHYECKIX
3ajau. A

| ‘
BriazieeT HaBBIKAMI IPAKTUYECKOTO NPUMEHEHMS 33KOHOR GH3UKTL.




4. OBBEM U CTPYKTYPA JUCAILITHBI

TpyRoeMKOCTb QUCHMILTHHET COCTABIIAET 4 3a4eTHBIX eIMHULBL, 144 yaca.:

Buas! yueGuoi
PaboThI, BKIIOYAs
GaMOCTOATENbHYIO Obem
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yacax) P
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Coxepxanne JIEKIHONHBIX 32HSTHI O UCHHILIHHE

Pasnen 1. KBanrosas npupoga H3JIY4eHH A

Tema 1. Temnosoe uztyuenye.

Coneprxanue Temsl: PaBHOBeCHOE u3jlydenue. AGCOMOTHO YEPHOE TeNno. 3aKoH Kupxroda. 3akon
Credana-Bonbimana. 3axon Buna. Pacripenenenne sHeprum B criekrpe M3JTy4eHHs aGCOIOTHO YePHOrO
Tena. Gopmyna Panes - Jxunca. «Yastpaduonerosas karactpoda». [unoresa Inanka o KBAHTOBOM
Xapaktepe usnydenus. Dopmyina ITnanka. ‘ |

Tema 2. KpanroBas mpupona ceera. ‘ I

ConepxkaHue Tembl: BHernumii poToaddexr. (OcHOBHBIE 3aKOHBI “thoroadhexra. CIDOI‘q)HBI.
SHeprus, MMIy/be, Macca (OTOHa. VpapHeHue Ditnmreiina mis (orosddexra. Ombrrer JleGenera.
Haenenue ceera. Dpdext Kommrona.

Pasjen 2. DnemenTHI KBAHTOBO} MeXAHMKH ¥ ATOMHO (m3uxu

Tema 1. Ctpoenne atoma. Teopus Bopa.

Conepxanne temsr: Onbit Pesepdopaa 1o paccestimio o — gacTui BewectsoM. Snepras’ MOL%[CJ‘IB
aroma Pesepdopna. Jluneitgarsiit CHCKTp atoma Bomopoja. Teopus Bogopomoenono6HOro aroma Ebpa.
Omnpir @panka u [epua. ! ‘

Tema 2. DnemMeHTHI KBAHTOBOM MEXAHHKH. 1 1

Conepxxanue Tembl: I'mnoresa e Bpoiina. Dkenepumentansioe TIQATBEPI/ICHAE BOJIHOBBIX
CBOWCTB  MMKpPOYACTHL. ['PaHMIBI NPUMEHHMOCTH | KIACCHYECKOR MEXaHHKH. COOTHQLH(‘%HI/I@
HeonpeneneHHocTelt Ielizenfepra. Bomnosas dyHKUMA u ee CTaTUCTUMECKUM cMbIci.  Objnee
ypaeHeHne Illpeaunrepa. VYpapHenwue UlpenuHrepa s CramMoHapHBIX  COCTOSHMIL. Pemenue
ypasienns lllpenunrepa IS 4yacTMIE! B «IOTCHIUANLHON SMe). IIpoxoxnenne yactuip i ckBo3p
NOTeHUNaNbHEIH Gapbep. TyHHeMbHbIH dhdexT. JIuHeHHEbI rapMoHNYecKHit OCLIMILISTOP.

Tema 3. Cospemennrie npencranienus o CTPOEHHH |aTOMOB. ‘

Copepxanve Tembl: YpaBHeHue Hlpenunrepa s BOJIOPOAOTIONO0HOrO  aroma. [jraBHoe,
OpbWTaNbHOE ¥ MarHHTHOC KBAHTOBBIE WHC/IA, Cnextp atoma Bozopena.  Ilpasuno  orGopa.
Op6uTanbeblit MOMEHT HMITyJIBCA SIEKTPOHA. OpOUTaNBHBIM MArHUTHBIA MOMEHT anexTpoHal OrbiT
Irepra u I'epnaxa. Crimn 37eKTpona. CIHHOBOE KBAHTOBOE UMCIIO. CoGCTBEHHBIN MArHUTHEL MOM}GHT
SJIEKTPOHA. MarHUTHO® CIIMHOBOE KBAHTOBOE YHCIIO. IpyHip ayinmy. PacnbeueHeHHe 5JIEKTPOHOB B
arome mo cocrofnuaM. Ileprnommueckas cicrema snementos Menaencesa. ! P

Tema 4. OcHoBbI husukwm azepos. | .

Conepxanrie Tembl:  ITorsommenue, CTIOHTAHHO¢ W WHAYIHMPOBAHHOE H3IyHCHHE CBeTa.
Koaddpnumentsr Ditniureiina. Onmnueckue KBaHTORbE reHepaTopebL. | |




Pasgen 3. Jnemento1 pusnkn TBEPIOro TeJia

Tema 1. Teopus TennoemkocTd 1 SJIEKTPOINPOBOIHOCTH TBEPALIX TEJT.

Conepxanue Tembr: [TpHHLMIN TOXAECTREHHOCTH vacTHll. bosoHe!' U depmuonnl, [TousTue o
KBAHTOBBIX CTATHCTHKAX Bose — Diiniuteina n Gepmu - dupaka. Kiaceudeckas TEOPHS TETLTOEMKOCTH.
3akon [lromonra u ITrw. KsanTopas TCOPHA  TeIIoeMKoCcTH OiHmTelHa. KBpamtoBag Teopus
TernoemkoctH [leGas. ®onousl. Pacrnpenencuue 3JIEKTPOHOB MPOBOAUMOCTH B METALTE TIO SHEPrHsM.
OJneKTpoHHbIi ra3s. Dneprua depmu. YposeHs ®epmu. CBepXnpoBoHMOCTS,

Tema 2. 3ounas Teopus TBepabIX Tel. j -

Conepxanue TeMbl: DHepreTHdeckHe 30HbI B KpucTainax. Metausl, noaynpoBopHHKE w
AVIEKTPHKH.  CoOCTBEHHass  MPOBOJMMOCTE NONYMpOBOAHKMKOB,  [IpuMecHas nposbnmﬁwocn
MOMyNpOBOAHUKOB.  KOHTakT aByx MOMTYIPOBO/IHUKOB ~ PA3IAYHEIX  THIIOB (p-n - iepexon).
Homynporoannkossie auonp!. elicTere caeta Ha HNONYITPOBOHUKH, ‘ e

Paspen 4. dnemenTn! pusnku APA H 3JIEMEHTAPHBIX YACTHII

Tema 1 AtomHoe sz1po. DnemenTapHsie YACTHIIBL,

Conepycanue Tembl: CoCTaB sIpa: MPOTOHH! U HEHTPOHBI. OCHOBHBIE fxapa}c’repncmlm HyKJIOHOB
¥ sanep. Usoromsl. Mogenu snep. ITonstue o SNCPHBIX (cHNaX. leekT mMact u sHeprus CBSI3H B fIpe.
CpenHss 3HePTUsA HyK/IOHOB M €€ 3aBHCHMOCTb OT MAacCOBOIO qucna.  Heycrodumsocts Tskenbix! anep
7O~ OTHOLICHMIO K HEKOTOpbIM THmam pacraga, Knaccudukanms | SJIEMEHTAPHEIX | YACTHLL
BsanmonpespaiueHus snemenTapHbIx yacTu, PannoaxrysHOCTS. SnepHble peaxim.

Conepxanune npakruyeckux 3ansTuii 1o ARCHHILIHe

Pazpen 1. Ksanrosas npupoga H3JTyYeHns i

Tema 1.Tennosoe usnyyenue. |

Conep:xaHue IPaKTHYECKUX 3aHSITHIL: Hpakruieckoe sanatue | «Tennosoe uamyuenney.

Tema 2 KpantoBsas mpupona ceera. | -

ConepikaHne MPaKTHYECKUX 3aHSATHIL: MpaKkTHuecKoe saHsTHe 2 «DOTOHBI. Hasnenne cperay;
lIpakThH4eckoe 3aHATHe 3 «Dotoaddext. Ddhdext Komnrouay. !

Pazpen 2. DnemenTs1 kpaHTOBO#H MeXaHUKH H ATOMIOI $msuxu \

Tema 1. Ctpoenue atoma. Teopus Bopa. ! ‘

Conep:xaHHe NPAKTHYECKUX 3aHATHIA: NPAKTHYECKOE 3aHATHE 4 «ATOM BOZOPOAA MO TEOPUN
Bopan.

TeMa 2. DreMeHTE! KBAHTOBOM MeXaHUKHL. ‘ |

Cozmep:kaHHe IIpaKTHYECKHX 3aHATHI: TpakTHYeckoe 3aHarue 5 «BoaHoBble CBoicTBa
MMKPOHACTHI; MPAKTHYECKOE 3aHATHE 6 «YpaBHeHHe [Ipenunrepay.

Tema 3. CoBpeMeHHsbIe npecTaETeHUs 0 CTPOEHHH aTOMOB, |

CozeprkaHue NpakTHUECKUX 3aHATHIA: NpakTHYeckoe 3aHaTre 7 «CTpoeHue aTomay.

Pasznen 3. dnementsr puznkn TBEPIOro Teja

Tema 1. Teopus temnoemkocTu u SJIEKTPONPOBOAHOCTH TBEPIbIX TEJI.
CozepixaHie TPAKTUYECKUX 3aHITHH: lipakTuieckoe 3anatue 8 «Temosrie croiicTBa TRepIBIX
TeJ1. DOHOHBI»; MPAKTHYECKOe 3aHaTHE 9 «JJEKTPUYECKUE M MATHUTHBIE CBOJCTBA TBEPIBIX T,
Couepxanne 1aGopaTopHEIX 32HHTHI NO AHCHHILTHIE

Pasjen 1. Ksanrosas npupoga H3JIyYdeHUst

Tema 1.Temnoroe uznyueHue. |

Conepxanue 1aGopaTOpHBIX 3aHATHIL: naboparopHas paGora 6-1 «ane,ueﬂeHHe NIOCTOSIHHOM
Cregana - Bonsumanay. ‘ !

Tema 2 Kantosas npupona ceera. ‘

‘ i
Conepxanne 1abOpaTopHeIX 3aHATHIA: nabopatophas pabora 6-2 «M3ydenne BHemHero

doroaddexra 1 BakyyMHBIX HOTOIIIEMEHTORY. 1 ;

Paznen 2. Onementb1 KBANTOBOI MexaHMKH B ATOMHOI ¢m3uKn !

Tema 1. Ctpoenne atoma. Teopus Bopa. ‘ [

Conepxanue 1a60OpaTOPHBIX 3aHATHIA: naboparopHas paGora 6-3 «Onpe/:(eneHHe PE30HaHCHOrO
MOTeHUMasa BO30y:KaAeHus aToMa MeToioM Dpanka — ['e pLa».

Paszmen 3. Daements! pusnku TBEPAOro Te/a

Tewma 2. 3onnas Teopus TRepIbIX Tel. ‘ Lo

Conepskanne naGopaTopHBIX 3aHATHIA: naGoparophas pabora 6-6 «MByuenue TeMIIepATYpHO
3aBUCHUMOCTH  CONIPOTHBIIEHHUS TOTYIIPOBOJHHKOB; nabopatopHas pabota ;6-7 «H3yuenwe | BOJBT-
aMIICPHBIX XapaKTCPUCTHK TePMO1YBCTBUTEILHBIX COTIPOTHBIEHHI. j o

5. OBPA3OBATEJIHHBIE TEXHOJIOT'UHA |

B npenonapamnn  aucimnnman  «Ksanrosag usukay  ucnone3yrorcs pazHooOpasmbie
00pa3oBaTesbHbIE TEXHOIOTHE KAk TPAZHLHOHHbIC, TAK M ¢ MPUMEHCHHEM AKTHBHBIX M HHTEPAKTHBHbIX
METOZIOB 00yYeHHs., |



AKTHBHbIE U HHTEDAKTHBHBIE METO/Tb 00y YeHH: | |
~ JICKIMOHHO-CEMHHApCKas cucreMa o0ydeHHs (TpaJMUUOHHEIC JIEKIHOHHBIE H nabopaTopHbIe
3aHATHSA); ‘ I
— 00yueHne B MaJBIX Tpynnax (BBIIOJHEHHE nab0paTopHeIX paGoT B rpymmax u3 IEYX HITH TPEX
YeJoBeK); ‘ ‘
— MAacTep-KJIacChl (NEMOHCTPAUMS Ha JIGKIMOHHBIX 3aHATHAX 11]pmfrmnor; pacyera Bamad 1o
Pa3IMYHBIM TeMaM); ‘ 3
~ TIPUMCHCHUE MYNbTHME/MA TEXHOJOTHH (NPOBE/IeH e JICKUWOHHBIX M CeMHHAPCKHX 3aHATHH ¢
NPUMCHCHUEM KOMITbIOTEPHBIX TIPE3CHTALMH M JEMOHCTPALMOHHbIX POJIUKOB C MOMOILBO
MPOEKTOPa UK KOMITBIOTEpa); |
— HHQOPMAlMOHHO-KOMMYHHKALMOHHBIE  TEXHOMOIHH (MpuMeHeHHe  MH(OPMALMOHHBIX
TEXHOJIOTHH [1J11 MOHHTOPHHIA TEKYIIeH yCIIeBaeMOCTH CTYCHTOB U KOHTPO/IA 3HAHMH),
6. OHEHOYHBIE CPEJACTBA NJISI TEKYIIET'O KOHTPQJIA YCHEElAEMOCTI/I,
ITPOMEXYTOYHOHN ATTECTAIIAMA 11O UTOT'AM OCBOEHUSI
ANCOUTILINHBI U YYEBHO-METOJIUYECKOE OBECHEYEHAE
CAMOCTOSTEJBbHOM PABOTBI CTYAEHTOB

3ananus K peliTHHr-KonTpoTI0 Nol |

1. Temmeparypa a6comoTHo yeproro Tena T = 6000 K. Ecu TEMITEPATypy Tejla YMEHBIUHUTE B 2 pasa, TO

SHEPreTHYECKast CBETUMOCTh aOCOMIOTHO YEPHOTO Tesa

1) ymenbimmTes B 4 pasa

2) yBenuuures B 16 pas

3) yBemuuures B 2 pasa

4) ymenbmmtes B 16 pas |

2. Ecnmu jMHA BOJHEL, COOTBETCTBYIOIAS MAKCH MYMY U3Ty4CHUS yMeHBLIMIACH B 4 pasa, TO

TEMIICPATypa abCOMOTHO YEPHOTO TeNa !

1) yBenuumnacs B 2 pasa ‘

2) ymenbIunnacs B 4 pasa

3) yBemaumiacs B 4 pasa ‘

4) ymeHbLUIHIACE B 2 pa3a

3. Ecnu 3a4epHEHHYIO MIACTHHKY, Ha KOTOpYIO MajacT CBET, 3aMEHMTh Ha 3ePKATBHYIO TOH ke

IJIOIIA/IH, TO CBETOBOE NABJICHHE ‘

1) ocTaneTcs Heu3MEHHBIM |

2) ymeHbIIUTCS B 2 pasa [

3) yBenuumres B 2 paza ‘

4. DIIEKTPOH B aTOME [IOPEXOUT U3 BO3GYIKIEHHOTO COCTOSAHUSA C 3Heprueit K\ B 0ocHOBHOE COCTOsIHME C

sHeprueii Eo. Ilpu 3Tom ucryckaercs gpoton. Macca HCHyIeHHOTO GOTOHA paBHa ‘
LioE  E-E E-E  E-B  E+E b

1) c? 2) c? 3) he 4  he 5 ¢ |

5. Hacrora magarouiero Ha (OTO3TEMEHT M3NyYeHHS yMeHbIuaeTcs BaBoe. Bo CKoJbKO pa3 Hy»KHO

HSMEHHTD 331ICPXKMBAIOLICE HATIPSOKCHHE, ECITH PaGOTOH BIXO/A JNIEKTPOHA HslMaTepnana dorosnementa

MOJXKHO TIpeHeOpeyn?

1) yBenuuute B 2 paza

2) yMEHBLUWTH B 2 pasa

3) yBeM4uUTE B \5 pas

4) yMEeHBUINTE B \/5 pas

S)ocTaBuTh Ge3 U3MEHEeHHUT ‘

6. Ilpu 3ameHe opHOro MeTasa APYTUM  JUIMHA BOMHBI, COOTBETCTBYKOWIAs KpacHOW [pamuue
doroadexra, ymensimaercs. PaGora Beixoma s BTOPOro MeTaJlla IO CpaBHEHUIO ¢ paboTol BEIXOIa
JUIS TIEPBOTO i o
1) yBenuunnaces !

2) yMEeHBIIHMIACh |

3) He U3MEHUIACH ‘

7. Onbiter CToNETOBA 110 HCCIIENOBAHHMIO B3AUMO I HCTEHS H3NIyYEHUS C METAIUTAMHU:
1) nosBonunu onpenenuts pasmeprt sapa

2) MOATBEPAMIIA KBAHTOBYIO PHPOLY H3ITy4YeHHA

3) NOATBEPIMIIM HATUUIE BOIHOBBIX CBOMCTE Y IEKTPOHOB

4) IOATBEPIMITH THIIOTEZY O TUCKPETHOM CIICKTPE SHEPIHUH | IEKTPOHOB B ATOMAX



8.B spdpexte Komnrona doron

1) BEIOUBAET 3JIEKTPOH C MOBEPXHOCTH BEILIECTBA

2) nepenaet 3IeKTPOHY YaCTh SHEPIUH NIPH YIPYTOM CTO/IKHOBEHHH
3) mepezaet 5MEKTPOHY YaCTh YHEPrHH P HEYTPYTOM CTONKHOBEHUH

9.0mnbrTEl Opanka u [epua 1o uccenOBaHMIO DJIEKTPUYECKOro paspsajia B [1apax pTyTH:

1) NO3BOMHIIN ONPeeUTh pasMepsl Apa

2) MOATBEPUIM KBAHTOBYIO PUPOY U3TyHEHHSI

3) NOATBEpAMITH HATMYHIE BOIHOBBIX CBOMCTB Y 3/IEKTPOHOB ‘

4) IOATBEPAMIIH THIIOTE3Y O NUCKPETHOM CIIEKTPE SHEpPrHHU S/IEKTPOHOB B aTOMax

10. Hapucy#ite crauioHapHble OpGHMTEI aTOMa BOAOPOMA COMIACHO MOENH Bopa. Yenosno 1/1:%06pla3me
NEPEXOMbl SJIEKTPOHA C OJHOM CTAUMOHAPHOH OpOuUTH HA APYry:o, COTIPOBOMKIAIOMINECS M3TyUEHHEM
KBaHTa SHepruM. B ymbrpaduoneropoit ofmacTy crexrpa oTm mepexomml garoT ceprro Jlalimama, B
BUIUMOW — cepHio baibMepa, B uHbpakpacHoll — cepuio TMawena.Kako#i nepexon coorsercrByeT
HaUOOIBILIeH YacToTe KBAHTa B BUAUMOMN 00macTy crekTpa?

3apanud K peATHHr-KOHTPOJII0 No2

1. Craunonapusim ypasHeruem Hlpeaunrepa nis snexrpona B BOIOPOAOTIOAQGHOM aToMe HBJBIQTC?I;
YpaBHEHHE =

d>y 2
TW + %Ew =0
Hndx h
2
2 n2 dney 7
2.2
mo ;X
vy 2m g M20% Ly
h? 2
3)
2 !
Vz\y + —% Ey=0
4) h
2. Ecnu y — QyHKUMA MMeeT BHJ, yKa3aHHBIH Ha PHCYHKe, TO BepOﬂTHOCTQ OOHAPYXKUTH BHeIi(Tp(;)H Ha
L L .
—<X<— ‘ !
y4acTke 6 paBHa |
|
v 4 |

1) %
02
W
4) %

3. B KakoMm cily4ae SHEpPreTHYeCKHH CreKTp SIEKTPOHA CrlOHOH?



1) 9/ICKTPOH B MOTEHUMATBHON Me mHpHHOif 1010 M
2) DJIEKTPOH B aToMe

3) 3NIEKTPOH B MOJIEKYJIe BOIOPONA

4) cBOGOMHBII 2IEKTPOH

4.MaKCI/IMaJ'IBHOG 3HAYCHHUE IMPOCKIIMA MOMEHTA HMHy.]'Ibéﬂ S3JIEKTPOHA, HAXOIAAIIETOCS B f-C()CTOﬂHI/FH, Ha

HanpaBneHHe BHCIITHEIO MAarHUTHOIQ IIOJII PaBHO
N

2)27

3)3h

4)4h

5.CKOJIBKO Pa3IAYHBIX COCTOSHUM MOXKET UMETD HJIEKT po H ¢ TJIABHBIM KBaHTOE bIM YHCJIOM N = 49

1) 15
2) 48
3)32
4) 54

6. Onpemenuts atoM, y KOTOpOT'0 B OCHOBHOM COCTOSHHMH 3amojHensl K, L, M — cjioun u B N — croe

PACTIONOXKeHH! 7 3JeKTPOHOB.
1)Cl
2) Ge
3)Br
4 Ti

7. Cpesia Ha3bIBA€TCA aKTHBHOM, €CITH OHa

1) MOJIHOCTBIO MOTIIOINAET MAAIOLIEe Ha Hee W3ITyYeHHE
2) MOJIHOCTBIO PACCEMBAET MANAIOIIEE HA HEe H3ITyYCHHE
3) ycnnvBaet nafarouiee Ha Hee U3JTyHeHHE

8. CucreMa Hakauku Jiazepa Mo3BOJIAET

1) co3naTe HHBEPCHYIO HACEIEHHOCTD B AKTUBHOMN cpene

2) BBI3BAT BBIHY)KICHHOE M3TydeHHE OTOHOB

3) o6ecneunTh BHICOKYIO KOEPEHTHOCTE JTa3ePHOTO H3ITYYeHHS

9.PaCCMOTpI/IM JABa KBAHTOBBIX COCTOAHUA, B KOTOPLIX HAXOOWUTCSI CHUCTEMA aTOMOB, Cc BHepFI/IﬂMI/]: E; u Ez,
v | ! .
[npuaeMm E; >E,. Cucrema 6y£[eT HaxXOOUTECS B COCTOAHHU C WHBEPCHOU HACEJICHHOCTBIO, €CJIH YHCIIO

aToMoB NV ¢ sHeprueii £ Oyger

1) paBHo uncity atomoB N ¢ sHeprueit Es;
2) MeHblIIe, 4eM No;

3) 6onblue, yem N,.

10.IMpunmumn Iaynu cripapeytie

1) Inis BceX TOXKIIECTBEHHBIX YACTHI] KBAHTOBOMEXAHHUECKOM CHOTEMEL
2) IUIA CHCTEMBI TOMAECTBEHHBIX GO30HOB

3) Anisl CHCTEMBI TOXKIECTBEHHBIX (DEPMHOHOB

3ananus k pelTHHr-KOATpOTIO No3
1. JU1s HyK/10HOB BEpHBIMU ABNSIOTCA CEYIOMKE YTBEePIKACHHUS

+
1) npoton o6nanaer 3apsmom, paHbM €
2) cniH HEHTPOHA MEHbIUE CIIMHA POTOHA
3) Macchl HyKJIOHOB MPaKTHYECKH OJMHAKOBEI

2. UeM MeHbLIIE SHEPTHs CBA3H APA, TEM
1) 6ombure y Hero nedekt Mace

2) MEHBLIYIO PaGOTY HYHO COBEPIIHMTE, YT00bI PaseHTh IT0 PO HA OTAENbHBIE HYKIOHEI
3) Gosbule SHEPTrHY BBIAEATCA TIPH PaCIiae 3TOTO A7lpa HA OTAEJIbHBIE HYKIOHEI

4) MeHBILe ero SHepPrus MOKOs



\
5) MeHbLUe SHePTHH BEIICIATCS B PeaKIMH TEPMOSIEPHOTO CHHTE3a 3TOr0 Aapa ¢ APYTUME ;mpé(Mn

3.1Mpn a-pacnage : |

1) 3apsn sapa He H3MEHUTCS, Macca SApa YMeHbIIAeTCS Ha 4 a.6.M.

2) 3apan sapa yMeHBU.[;aeTC}I Ha 2e, Macca sapa yMeH bIIAGTCH HA 4 a.em.
3) sapsn sopa yMeHbIIASTCS Ha 2¢, Macca S/pa He MEHSeTes

4) sapsi sapa yMEHBIIASTCS Ha 4e, MACCA A/[pa YMEHBLIAGTCS Ha 2 4.6.M.

ABYM MEPHOJaM MoJypacnana?
1) 50%
2)67%
3)33%
4) 5%
5)25%

i
4. Kakass 1o paliOaKTHBHBIX aTOMOB OCTAHETCS He pacnasiielicsi 4epe3 WHTepBa BpeMeH]%, ijan‘zi

24
(V) - . N . L | j 95 Am
5. Ckonbko o- u - pETLCHaI[OB JIOJDKHO TIPOU30MTH, YTOOBI HECTAOHIBHBIN M30TOM aMepuLms |
|

209+ | |
. — 5 Bi
[IpeBpaTHiIcs B CTabH/IbHBIN H30TON BUCMyTa 8 ?
D8audp
2)9awu3p
36oausp
4)T7au3p {
14 57 (4 He
6.8apo azora 7 saxearwno & wacriny \2
o6pazoBanock?
17
F
1) 9

17
2)80

16
3) 9F

16
4)80

17
5)7N

: ]
) H HCIlyCTHIIO MPOTOH. SIApo Kakoro jieMeHTa

9 B 2 H 10 B
7. Snpo Gepwmma 4 je, norsnoTuB meditpon 1 | mpeBpaiiaerces B aapo Gopa © . Kakas qacﬁuua
TIPY 3TOM BBIOpAachIBaeTCS? !
Dp
2)n
3) @
4) €
5) uctyckaercs 7 -KBaHT
8. Peakius H e TV.+y
1) cmuHOBOTO MOMEHTA AMITyIbCa
2) nenToHHOTO 3apsana
3) 3neKTpUYeCcKoro 3apsiia

# He MOXET HAITH U3-3a HAPYILEHNS 33KOHA COXpaHeHHus

9. 3akoHOM coxpaHeHmﬂ SJIEKTPHISCKOTO 3apsAaa 3aripeiena peakIys
0 U —e +v, +v§#

i+ p—>e +v,

phtV. > p+e’

putn=>p+u



10. U3 IMPHUBEICHHBIX CXEM B3aHM0Hpe}3pameHm‘/’1 HYaCTHUII AHHUTWISAIIHA COOTBETCTBYET

N 7’ =sy+y
4 —>n+te +v,
K> nt+ 7
pne te Dyty
Bonpocs! k 3x3ameny
1. Temnosoe usnydenue. PasHoBecHoe M3Tydenme. XapakTepucTHKH Tdrmosoro 3Ty CHISL.
2. AGcomoTHo yepHoe Telo. 3akon Kupxroda. 3akon Credana-bonbnmana u 3akox Buna.
3. Pacnpenenenue sHeprum B crekTpe aGCOMOTHO yepHoro renma. ®opmyna Pases;xunca.
YnsTpaduonerosas karactpoda.
4. KsanroBag rumnotesa u gpopmyina Ilnanka
Bremnuii Gporosnexrpudeckuit 53dphext u ero 3akons. GOTOHEL ‘
Sddexr Kommrrona u ero teopus. ! ;
Mozens atoma Pesepdopna. [MocTynaTs: bopa. ATom Bomopona. | =
T'mnoresa  pe  Bpoins.  DxcnepuMentanshoe TIONTBEPIKICHHE  BOSHOBBIX | CBOHCTR
MHKpOYaCTHL. o
9. CooTHowIeHHE HeonpeaeNeHHOCTE, o
10. BosHoBas ¢yHKUus, ee CBOMCTBA M CTATUCTHYCCKHH CMBICI.
1. Hecraunonaproe ypaesenwe [llpenuurepa.
12, CraunoHapHoe ypasHenue UIpeaunrepa.
13. Yacruua B noTeHUHaNLHOMN sMe. _
14, TlpoxoskIeHUe YACTHIBI Yepe3 TOTCHIMABHbIH Gapnep.
15. KBaHTOBBIif rapMoHnUecKHii OCLIUJIIATOP. P4
16. Vpasnenue Illpenuurepa mma omektpoHa B atome Boftopoaa. ['naemoe, opGurajibnoe u
MarHUTHOE KBAHTOBBIC YHCIIA,
17. KeantoBaHme JHepruu 5eKTpoHa B atome BOfopona. Criekrp atoma Bomopona. [Ipasmio
orbopa. ' | -
18. OpOuTaNbHEI ¥ MATHUTHELH MOMEHT SJIEKTPOHA, ‘ !
19. CoGcTBeHHBIH MeXaHUIECKUH MOMEHT UMITYTb¢a 371eKTpoHa (cruH). CrHHOBBIA MarHETHBI
MOMEHT 3JIeKTpOHa. CIIHHOBOE M MATHUTHO® CLIMHOBOE KBAHTOBbIE YMCIa, OnbiT repna u Iepiaxa.,
20. Tipunimn sanpera Maymu. Tleprozmaeckas cHeTeMa IeMEHTOR Menpeneera.
21. TlornomieHye, CIOHTAHHOE M HHYLUPOBAHHOE nanysenne. Koagpdunments: BﬁHmTeﬁﬁa. ‘
22. Jlazepsrl. [IpvHIMN KeiicTBUS J1a3epos. i
23. Knaccudeckas TeOpHs TEIUIOEMKOCTH. 3aKoH Jrononra u IMrw,
24. KBaHTOBas TEOPHs TEIUIOEMKOCTH DHHIITEHHA,
25. Teopus temnoemkoctu Jle6as. DonoHbL,
26. bosonel u Qepmuonsl. TIOHITHE O KBAHTOBBIX CTATHCTHKAX Boze-Ditnmreitna iCDeH)MH—
Jupaxa. ‘ |
27. DuepreTydecKue 30HBI B KPUCTAIUIAX. } ]
28. PacnipesienieHHe 3TEKTPOHOB TI0 SHEPreTMYECKUM 30HAM. Knaccudukanus teepapIx| Teld Ha
METAJLIEL, TIOTYIPOBOHUKH U AHIJIEKTPHKH. | -
29. CobcTBeHHas ¥ MpumMecHas MPOBOAHMOCTH TMOJIYIIPOBO/IHUKOB.
30. DneKTpOTPOBOXHOCTE  TBEPABIX Ter. TemnepatypHas  3aBucuMocTs 3IIEKTPONPOBOAHOCTH
METaJUIOB W NOTYNPOBONHUKOB. Y poBeHs Depmu. : ]
31. P-n nepexon. [onynpoBoRHAKOBEIC MO | |
32. XapakTepucTHKH aToMHOTO sipa. Monenu aToMHoro Aznpa. Macca u sHeprus ca3u sypa.
33. 3axoHHI pafHOAKTHBHOTO pacraza. Aubda-, Gera- u ramma-u3ydeHue. ‘
34. JlnepHble peaKlUH U 3aKOHEI coxpanenusd. Peakuus nenenns suep. Llennas peaxuust neJeHusl.
35. Peaxiust CMHTE3a ATOMHBIX snep. Ilpobnema ynpasnsiembix Tepmosaepsix peakmmit. '
36. Bwuasl B3auMOAeHCTEBHI 1 KJIaCCHGUKALHS SIIeMEHTapHBIX YACTHIL, P
37. MeTonpl perucTpaLyi sJIeMeHTAPHBIX YaCTHIL, Koemuueckue niyun.
38. Yactuubl u antryactunel. Hefrprto. Keapku. |
Camocrosrensnnan paGora ‘
1. AyZUTOpHas caMoCTosTeNnbHas pabora CTYZCHTA [0 /[MCIUIUTMHC BBIIONHASTCS HA
11abOpPaTOPHBIX W NPAKTUYECKHX 3aHATHAX HPH PelIeHHH 34124, 1 ‘

= =2 =



2. Breayantopras camocrosrenphas paboTa BBIMONHAETCS CTYHEHTOM NpU yriyGieHHOM
U3YHCHHH JTUCLUIUIHHBI 110 TeMe MpOIeHHOi TIEKIMH, TPH MOATOTOBKE K nabOpaToOpHEIM | pafioTam.
OcHoBHo#  (opmoit camocTosTebHON paGoTel cTyjenta sBusercs M3YYEHHe KOHCIEKTa JieKLHii,
PCKOMEHNIOBaHHOM IMTEpaTypBI

CamMocroatenshas paGora 3aBEPINACT 3a/a4M BCEX APYTHX BUIOB Y4eGHOro TMPoLecca U MOXKeET
OCYWIECTBIATECA HA JIEKUHAX, CeMHHApax, NPAKTHYECKUX  3aHATHIX, ;na6opaLTopme 3aHATHIX,
KOHCymbTanmax. Kak dopma oprammsaumm yueGroro npoLecca camMOCTOSTENbHAS paborta crynénron
NpencTaBnser coGol neneHanpasnennyo CHCTEMATHYCCKYIO NEATENBLHOCTH 10 MPHOGpPETEHMIG 3HAHMI,
OCYIIECTBIAEMYIO BHE AYAUTOPHH. f P

Koutpons Bruonmenns camocrostessiof paboTsl ocymecTriasercs B xome BBITIONHEHHS
3aLIHUTHI JIAGOPATOPHEIX PaboT 1Mo AWCLMIUIARE, DU BBITNOTHEHAH IPAKTAYECKHX 3aJaHuH, Ha SK3aMEHE.

Bonpock! sas kontpos CAMOCTONTENbHOH paboThI L

1. Kaxoe manyuenue maspipaetcy TCILTOBBIM, H YEM OHO OTIMYAETCs: OT Apyrux (rmepeuncnure
KaKHX) BUIOB H3/TyYeHHs? !

2. [laire onpe/eieHns 0CHOBHEIX XapaKTEPUCTHK TEMIOBOro usiyyenns. Kakoe Teo Hasbidercs
abCOMOTHO YepHBIM?

3. Coopmysupyiite 3akon Kupxroga.

4. Kako#t Bug nmeer PACIIPEACICHHE SHEPIUU B CIIEKTPE aGCOMIOTHO YepHoOro Ttena? Hafpnc‘yEITe
KPUBbIC pACIPE/ISICHUS] B 3aBUCHMOCTH OT JJTHHBI (W11 4aCTOTEI) BONHEI AN ABYX TEMIIeparyp (T2>ﬂ"1).

5. Cdopmynupyiite 3akoHb Credana — Bonpumana u cmemenns Buua, :

6.  3amummte Gpopmyiy Pones - Hxurca u noscaute cytp "ynsTpaduoneTosoit KaTtacTpodpr".

7. 3anummre dbopmysny IMnanka u noscaure CYTb €I0 KBAHTOBO# IMMoTEsk,

8. Kaxkoe u3 Ten, yepHoe unu HeYEPHOE, HMEET BBILIIC TEMIIEPATYY, ecil KX SIPKOCTH ONHHAKOBDI?

9. B 4eM COCTOUT sBIIeHHE, HA3BIBAEMOE (borospderTom.

10.  Copmynupyiire 3axorsr dorosddexra. ‘B uem >t 3akomuss NMPOTHBOPEYAT MpPeICTARISHUIM
Knaccuueckol Gpusuku? |

1. Kak kayectBeHHo, CJlel1yst BOJHOBON KapTHHE H3[lydYeHHs, 06’bHCHI/ITI>i borosddext?

12.  O6biacHuTe 3aK0HNI dbotoaddexra, mexons uz dopmyner DitHimreiina,)

13. Yro Takoe kpacuas rpaHuia potosddekra. Uem OTIPE/IEIAETCS YMCIGBOE 3HAYCHLE IPaHHYHOMN
4acToTh? Yo BaMseT Ha monoskeHue KpacHo# rpanuue! porosddexra? !

14, Yro Takoe potosnement u kakosa ero BOJIbTAMIEPHAs XapaKrepucTuka?

15. Tlouemy 6bina OTBEPrayTa Mmofens aroma Tomiicona?

16. B uém OPOTUBOPEYMA MPEIIOKEHHOM Pesepdopaom TUTAHETAPHOH MOeNH aToMa?

17. B uem cymmocts TEOPHUH aTOMa, TIPEIOKEHHOIM Bopom? Chopmymnpyiire ocrynarsl Bopa.
Kaxosbl Henoctartiu Teopun bopa? |

18.  Criektper atomos. Criekrpanbhsie cepun atoma BOJOpOAA. o

19. Kaxue tunb coymapenuii oMo M@Ky 3JICKTPOHAMH, YCKOPAEMbIMH 3EKTPHYUCCKIM
noJjiem, ¥ aroMamu? J -

20. B uéMm 3akmouaercs omsir ®panka u I'epua, 0 Kakve 0CHOBHBIe BBIBOJBI MOYKHO C/IeNaTh' Ha
OCHOBaHHH OITBITA? :

21. Kakue KBaHTOBBIE Unca OTIHCBIBAIOT COCTOSHUE MUKPOYACTHIIEI?

22. Yewm onpenensercs JMIEKTPOHHOE COCTOAHWE U30IUPOBAHHOTO ATOMA?

23. O6msicHuTE NpoLece 06pazoBaHNs SHEPreTHYECKIX 30H B TBEPLOM TeJI¢.

24. Or 4ero 3aBueaT wupuna PA3PCLUCHHOH 30HbI M YHC/IO YPOBHEH B Heit?

25. Kakosa 30HHas CTPYKTYpa MPOBOAHKKA, MOMYNPOBOAHUKA 1 M3071TOpA?

26.  OGwacHUTE MexaHn3M coGeTBeHHOMN 1 MPUMECHOH IIPOBOUMOCTH 110J1y IPOBOTHHKOB.

27.  KaxoB Qusuueckuii cMbics nOHSTHS ypoBHst Gepmu?

28. Yewm obbscHsieTcs PasimHiKe TeMIepaTypHO 3aBHEUMOCTH NICKTPOIIPOBOAHOCTH Y METANIOB U
MOJYNPOBOAHUKOB? j

29. OO6wsicHUTE 3aBHCHMOCTS NIONOXKCHUA  ypoBHs Depmu w KOHUEHTPALUY CBOGOAHBIX
HOCHTEJIEH 3apsi1a B MOJTyIIPOBOJHUKAX OT TeMIIEPATYPBI. | |

30. O6wsacuuTe puzaueckue TIPOLECChI, MPOMCXOAAILNE MIPU 0BPAZOBAHHH p-n mepexopa.

31. Hapucyiite smepretnueckue 3omp B obnactu p-n mepexonma u 00BICHUTE, B dYem COCTOUT
ACHCTBHE BHEIIHErO 3eKTPHYECKOrO MO Ha p-n iepexon. -

32, Yro HasbiBaeTcs pafnoaxkTuBHOCTEIO? Kakue npotecesl oTHOCSTCS K uHCITy PaAUOaKTUBHEIX?

33. Ha uem ocHoBan TIPHHIMIT PETUCTPALMK M H3MepeHHs PaIOAKTHBHOTO W3/TyyeHHs? Kaxﬁe
MPHOOPBI IPUMEHSIIOTCS ISt HTHX Lemen?

34. OGwacHute YCTPOHCTBO ¥ IPHHIMII NEHCTBYA cyeTUuKa Pefirepa.

35, Onummre nporecesr, [IPOMCXOMAIIME B Ta30PaspAnHBIX CUETYHKAX,



36. Ilepeunciure usmueckue mpoueccs, TIPOUCXOAIAIINE NPU B3aUMOZeHCTBUN

BELLECTBOM. |
37. B ueM 3aKIIOHMAIOTCH MPOLECCH YIpyroro pziiCCGSIHHﬂ
3JIEKTPOHAX?

38.  Uem 00ycioBIeHbI IOTEPH SHEPIUM YACTHIE! MPH TIPOXOXCASHUH YEPE3 MOrIOMAIOLLY

39.  Yro mpoMcxoauT nipu npoxosaeHHN JJIEKTPOHY Hepes NOrIoTUTeND?

B-uznydenus c

QJICKTPOHOB JIIpamMHu, SJICKTPOHOB Ha

[0 cpeny?

40. KaxoBbl ocofeHHOCTH MPOXOJKACHUA Yepe3 MONIOTHTETb MonoaHepremqecmx B-uacun u p-
|

U3JTyHCHHUS, MIMEIOLIET0 HEIPEPBIBHBINA SHEPreTHYeCKHii criekrp?

QOHJI OLEHOYHBIX CPEACTB IS IPOBEAEHHS aTTeCTalNK YPOBHS C(pOPMUPOBAHHOCTH KOMIETEHIIHIT

0byHalomuUXcs N0 AUCLHAMIHHEE 0(hopMAseTCs OTI[GJII;HBIM|L[OK}’MGHTOM.

7. YYEBHO-METOJHUYECKOE 1 HH®OPMAIMOHHOE OBECHEYEHUE

JTUCIUIITMHBI
7.1. Knuroo6ecnedennocts | |
KHUT'OOBECITEYUEHHOCTh
Komiuectso
N B . ' ! Toxn | OK3eMILIApOB o
ANMCHOBANNE JTUTEPATYPLI: ABTOP, HA3BAHME, BUL M3/AHH, £ i M30AHAH B 4 i
e s GubsmoTexe Bﬂe,l.(TpO”HO“
BAl'Y & ﬁHDJlH?T&l{e
| Bal'y
COOTBETCTBHUM
| ¢ ®IOC BO
] j 2 3 4
OcHoBHast HTepaTypa ‘ ]
. Jlexumm no dusuke. Ksanronag wu anepHas  (ubuka | 2016 - http:/fe.lib.vlsu.
[Dnextponmeiit pecype] / A. ®. Tamkun, H. C. Hpaﬁoullena; ru/bitstream/12
Bragumupeku#i  rocypapereeHusiit YHHBEPCHTET  HMEHH 3456789/4747/
Anekcauspa  I'puropreBmda  u  Hukomas I'puropsermaa 1/01522.pdf
CroneroBeix (Bal'V). - DIEKTPOHHBIE TEKCTOBbIE faubie (1
thaiin: 1,43 M6). - Bnaguvmp: Brnapumupekuit rocy napersenusrit
YHHBEPCHTET WMEHH Ajekcanipa I'puropsesmua uw Hukomas
['puropsesuda Cronerossix (Bal'V), 2016. - 87 c.: ML, Tab1. -
JarmaBue ¢ TuTyNa Skpama. - DJNeKTPOHHas BEPCUs TEYATHOM
ryGaukauuy. - BuGiauorp.: c. 85. - ISBN 978-5-9984-0654-6 . _
2. Kysnenos C. H. Kypc ¢usnku ¢ NpUMepaMK pemIeHns 3agad. | 2015 - http://www.ipr
Hacte III. Teomerpudeckat M BONHOBAS ONTHKA. DIeMeHTH bookshop.ru/34
aTOMHOW U AdepHO# (Guznkn. OCHOBBI u3MKH deMeHTapHEIX 672, !
JacTull : yqeGHoe mocobue / C. U. Kysnewos. - ToMck: Tomckuii ‘
NOJIMTEXHU4ECKUN yHuBepeuteT, 2015. - 302 ¢. - ISBN 978-5-
4387-0428-7. !
2.Taunbikosa-Bymkesia U. M. ®usuka. YacTs 2. Ontaxa, 2014 r hitp://www.ipr
KBanropas dusnka. CTpoenue u dusmrgeckue cBoiicTa BeHIeCTRa bookshop.rw/35
[DmexTporHbI pecype]: yuebuuk / Tamnsikosa-Bymkesa U.H, - 563?. !
ONEKTPOH.TEeKCTOBBIE NAHHBIE. - MuHCK: Bricmas mxona. : ‘
HonosHuTenbnas JUTEpaTypa
l. EBcuna E.M. Onruka, OcHOBBI KBAHTOBOH M anepHoii Gpuspixu | 2011 . http://www.ipr
[Dnextponnsili pecype]:  yueGHo-MeTomHuECKOE mocobGue I bookshop.ru/ 117
nabopatopusix pabot no dusuke/ Escuna E.M., Co6onesa B.B. - 059
ONEKTPOH.TEKCTOBBIE  JlAHHEIE, - AcTpaxaHb: AcTpaxaHckuit
HHKCHEPHO-CTPONTETbHEIH HHCTHTYT, 3BC ACB |
2.Qu3uxa aTOMOB M MONEKyJ. SlaepHas (pusuka [DnextponHsi | 2010 236 http://e.lib.vIsy.
pecype]: meTonnueckue ykazanus k JaboparopHeiM pabotam| o ru/bitstream/12
(usuke / C. B, Xapenosa, H, C. [Ipokomwesa, E. JI. [HNamaHckas | 3456789/2065/
Bragumupckuit  rocynapersenmbiii  yuusepcurer (Baly), 3/00706.pdf'
Kapenpa dusuxn n npwrannoit maremaruku ; mox pen. E.|JL ‘
Illamanckas. - DrekTpoHHBIE TekCTOBbIE nauseie (1 ¢ain: 431
K6). - Branumup: Bnagumupckuii roCyAapCTBeH b yHIBepCuieT
(Bal'y) |
3.®usuka TBEPMIOrO Tena [Snexrponusiii pecype] : metoamueckue | 2010 239 http://e.1ib.vIsu.
ykazauus k naboparopHeim paGotam no dusuke / C, B. Kapenopga, ru/bitstream/12
H. C. Ilpokowesa, E. JI. Illamanckas ;  Bnagumupcxkuit 3456789/2088]/
roCynapcTBeHHbl  yHuBEpeuter (Bal'Y), Kadempa dusuxul n 3/00‘703prdf;
NpUKNAJHOH MaTeMaTki ; noa pen. C. B. JKapenosa. - ! J




KHUT'OOBECIIEYEHHOCTh
Koimgectro ‘
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Haumenosanme satepatypet: asTop, Hasawe, Bi U31aHus, M3MAHKI B G SIHG B
U3laH {l 3NeKTPOHHOI!
H3]1aTeJLCTBO GHOIHOTEKE P
HA BilY B 6ubmiorexe
] Bal'y
COOTBETCTBUH |
| ¢ ®I'OC BO
1 | 2 3 4
ONeKTPOHHBIE TEKCTOBBIE AAHHBIE (1 daiim: 356 K6). - BranhMup:
Birapumupckuit rocy napcreeHmbIi yHuBepcurer (Bal'y)

7.2. IlepHoamveckne w3gamus Kypuan «KpantoBas JICKTPOMMKA», APXHB HOMEpPOB. Pexcum

Aoctyma: http://www.mathnet.ru/ge/archive.

8. MATEPUAJIBHO-TEXHUYECKOE, OBECI‘IE‘IEHI/IE JAACHAILIAHBI ‘
AU peanusaumi JaHHON NHUCLMILTHHEI MMEIOTCSH CICHHAILHBIC MOMEIIEHUS IS MpOBE/EHHS

3aHATUH. JIeKUMOHHBIC ayAMTOPHUM OCHAINEHDI MOCKOH  (ms
HPOCKLMOHHBIX CHCTEM, IIPOEKTOPOM U HOYTOYKOM. |

MEJla WM Mapkepa), SKkpaHoM| s

Aynuropuu s nposemeHus nabOpaTOPHBIX 3aHATUI OCHAIIEHBI YCTAHOBKAMH TS BBIIOMHEHHUS

n1abopaTopHBIX paboT:
6.1. Onpenenenye nocrosHuol Credana-bonbumana.
6.2. U3yuenue BHemHero (porosdpexra.

6.3. OnpenencHue pe3oHAHCHOro NOTEHIMANA BO30YIKIEHNS aTOMa METO/I0M ®panka - Tepria.

" |
6.6. Msyuenme Temneparyproit sasucuvocty COMIPOTHUBJICHUs! MOMYTIPOBOJHHIKOB.

6.7. MUsyuenue BoNbT-aMmepHbIx XapPAKTCPUCTHK TEPMOYBCTBUTEbHBIX CONPOTUBIECHUI, :

[paxTiyeckue/mabopatoprsie paGoTsi npoBozmATeA B yueGHbIX Mabopatopuax 430-3, 431-3.

COBPEMEHHBIMH HepCOHéﬂLqLIMH

BEIYHCIIUTEIHYIO  CeTh: M YKOMIUIEKTOBAHHbIMH
3 |

AYIHMTODHM I8 TIpOBeNeHHS  3aHsTHi]
KOMITLIOTEpaMH, OOBENMHEHHBIME B JIOKANBHYIO
HEOOXOMMBIM CHCTEMHBIM U IPHUKITATHEIM porpaMMHbIM obecnieuenmem. |

\

OCHAaIleHBbI
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Ilporpamma pacemorpena n ono0pena Ha 3acesanu Kadepsl (QE{HM

ITpotokon Ne / ot 02.09.20(9 rona /

Jaseyrommii kadenpoii: Apaxensa C.M.

PaGouast nporpamma paccMoTpeHa u ogoOpeHa Ha 3acenannu Y4eOHO-MeTOIHIeCKOoi KOMECCHH

Harpasnennst 02.03.02 Oynnamentanpaas HH(OPMATHKA B HHOPPMALHOHHLIE TEXHOJIOTHH
[Tporokon No 1 or (2,00.2010 roma / 2
Hpencenarens xommccuu: Apaxensu C. M. -




JIICT TEPEY TBEPKTEHHSI
PABOYEJ IIPOIPAMMBI IUCIUILIAHBI

PaGouas nmporpamma ono6pena Ha i yueOHBINA roj|

IIporokon 3acenanup kapeaper No or roja

3asenmytomuii kKadenpoii

Paboyas nporpamma ono6pena Ha ! y4eOHBIH roj

IIporoxon 3acenanuy xadenpsr No oT roja

Jaseyromuit kadeapoii

Pa6ouas nporpamma ono6pena na YHIEOHETH 1o/

Iporoxon 3acenanus kadeapsr No oT roga

3asemytoumii kadeapoit




JIACT PETUCTPAIIMM M3MEHEHITIL |

B pabouyro nporpamMmy aucrmmmmg
: Keanmosas ghusuxa ,
obpasoBarehHoit TIPOTPaMMEI HATIPABAEHHS NOArOTOBKH (12, ()3, 02 Dynoameninanvras
‘ urgopmamura u unopmayuonnvie mexnonosyy
Homep Bﬂeqeﬁm Y3MEHEHHA B YaCTH/Pasieibl Hcrnonnutess
M3MEHEeHHUs ' paGoueix NIpOrpaMMel OHUO

OcHoBanue
(Homep u ata nporokona
sacelanusn kageaper)
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