MuHHCTEPCTBO HAYKH U BhIciiero oopasosanus Poccniickoii @eaepanun
DenepalbHOE TOCYIaPCTBEHHOE OIO/KETHOE 00PA30BATEIBHOE YIPEKICHIE
BBICILIETO ofipa'so}iza}mﬂ

«BaapuMupckmii rocyjapcTBeHHDbIH YHHBEPCHTET ‘
umenn Anexcanapa I'puropresuya u Huxosas I'puropsesuda CTo.1eTOBBIX
Bal'Y)

,‘ﬂuu!?igau
ara o 1"??‘;}“

PABOYAS ITPOTPAMMA /11 C]_II/IIIJI]VIHH

KBAHTOBASI ®U3AKA

Hanpasnerne noarorosku 02.03.03 MatemaTnueckoe odecnedeHue H AIMHHHCTPHPOBAHUE
HH(pOPMAHOHHBIX CHCTEM

[Ipo¢uns/mporpaMMa HoAroToBky: I1poeKTHPOBAHME H 3AIMUTA HH(OPMALHOHHBIX CHCTEM H
0a3 TaHHBIX

VpoBeHb BICIIEro 00pazoBaHui: HakasaBpHaT

dopma 0OydeHHUA: OUHAH

- dopma DpoOMEKyYTQUHOH
Cemc TpynoeMKoCTh Jlekuuu, TIpai, “ag(}p‘”’ CEC, aTTecTaluy |
SHeeTp 334, ef,/ dac. yac. SR, PADOTH, gac. (sk3aMeH/3a4eT/331eT ¢
yac. yac. 5
OLEHKOI)
3 4/144 18 18 18 63 Dxsamer (27 )
Hroro 4/144 18 18 18 63 Axzamen (27 1)

Bnagumup 2019




1. IEJIX OCBOEHUSI JUCITUTINHBI
[emsto  ocpoenms pmucimrumasl «KpauToBas (pusuka» sB/Isercd obecHeveHHe Bymyrero
CleMaTiCTa Hay4HOH (usuueckoil 6a3oif, Ha KOTOPOW B BBICLIEH TEXHHYECKOH LIKOJIE CTpOUTCS
obuleMH>KeHepHAs M ClleMabHas HOAroToBKa. IlocieopaTensaoe u3ydeHue QU3KKH BRIpabaTHIBaeT
CreUM(UUeCKHH METON MBINUICHNS, (QHU3MUECKYIO HHTYHLIHIO, KOTOPBIE OKA3BIBAIOTCA, BECHMa
IIONOTBOPHEIMU ¥ B JPYIUX HaykaX. CHeLMaTucTl, NOMYYMBIIME MIHPOKOE . PHU3MKO-MATEMATUYECKOE
00pasoBaHme, MOTYT CAMOCTOSTENILHO OCBAMBATH HOBBIE TEXHHUECKHE HarpaBJIeHNs, ycelHo paboTaTh
B HUX, JIETKO MEPeXOAMTb OT pENeHMs ONHMX 3aha4y K JPYTMM, HCKaTh HECTaHJapTHEIC U
HETPAJIMIMOHHBIC MyTH, YTO OCOGEHHO BaXKHO JUIA NPOQeCCHOHANBHONM MOGHIBHOCTH CHELHATUCTOB B
YCIIOBHAX YCKOPEHHOTO Pa3BUTHA TEXHMKHM.
3agaumn:
® TCOpeTHYeCKas MOATOTOBKA B  o0nacTh  ¢usukd, Mo3posisitomas  OyyLIuMm WHYKEHepam
OPUCHTHPOBATLCA B IIOTOKE HAYYHOM W TeXHMYEGCKOM WHQOpMaunu H obecreuuBaromas uM
BO3MOXKHOCTE MCTIONB30BAHMA HOBBIX (M3MYECKUX MPUHLMIIOB B TeX obNAcTAX, B KOTOPHIX OHH
CTELHATN3NPYIOTCS; 1

* (OopMHpOBaHME HAYYHOTO MBIUIEHH!, B YACTHOCTH MpPABHIBHOrO MOHUMAHMS IpaHUIl
IPUMEHUMOCTH Pa3HYHBIX (PUINIECKHX MOHSTUH, 3KOHOB, TEOPUH U YMEHHs OLIEHHBATH CTEIeHb
AOCTOBEPHOCTH PE3YJIbTATOB, MOMYYCHHBIX C NOMOIIBIO SKCIIEPUMEHTAIBHBIX HIIM MATEMATUYECKIX
METOJIOB UCCIIEIOBAHMS, ! o

® BBIPabOTKA NPUEMOB W HABBIKOB PELICHHH KOHKPETHBIX 33Ja4 M3 PA3HBIX obnacTeii - du3ek,
IOMOTatOIIUX CTYCHTaM B JAJIEHEHIEM PeLIaTh HHKeHEPHBIC 3a/1a4u. |

® O3BHAKOMIICHHE CTY[CHTOB C COBPEMEHHOH Hay4HON |anmapaTypol u BLIpa60TKa y HHUX HayanbHbIX
HABBIKOB  IPOBCLCHHA SKCIIEPUMEHTAJIBHBIX HAYYHBIX HCCIEIOBAHUN PAs/IMUHBIX (PUIMICCKIX
SIBJICHUI U OLUEHKH NOTPEIIHOCTEH H3MEPEHHIA.

2 MECTO JUCIUIIJIUHLI B CTPYKTYPE OIIOI BO

Hucuummaa «KBaHToBas (QU3MKa» OTHOCHTCH K |0GS3aTENbHBIM JUCUATUTAHAM 6a30BOH vacTH
6ioka b.1 ocHoBHOM mpodeccronansHON 06pasoBaTeibHOM nporpammel., HMsydenne auCHUILIMHEI
POXOJINT B TPEThEM cemecTpe. B yueOnom niade npucsoeH Homep 51.0.09.

Mo yememHoro ocBoeHus Kypca (QM3MKU CTYAeHTaM HeoGXOIUMO 3HATH CJIEAYIOLIME [pa3/e/ibl
BbICIIEH MaTemaTuku: duddepenuuansHoe ncdrciaenve, Murerpansioe ucyucnenne, AHaTATHYCCKAS
TeOMEeTpUs W JHHeHHas anrebpa, Psmbl, Onmementel BexropHoro amaimmsa, ®OyHKiuu KOMIUTEKCHOTO
nepemenHoro, Jludbdepenumansuble ypaBHeHM, DEMeHTH TEOPHH BEPOSTHOCTEH 1 MaTeMaTHIeCKOH
CTATHCTHKH, i ;

OcBoeHHe AMCUMIUIMHEI HEOOXOMMMO NI M3YHEHWs GIeAYIOWMK AUCLUTMH yuebroro nijaxa:
«OCHOBBI KBAHTOBBIX BEIYMCHSHHID?. : }

3. IIAHUPYEMBIE PE3YJIbTATHI OBYYEHWS [1O JUCLHUIIJIAHE

IInanupyemple pesynbTatel O0y4eHHSs MO JHCLMIUIHEE, COOTHECEHHbIC C IIAHUPYEeMbIMH
pesyabraTtamu ocBoenust OITOIT

Kon dhopmupyemeix YpoBeHb 0CBOEHA Ilrarupyemble pe3yIbTaThl 00yYeHNs 110 TUCLMIUIIHE

KOMITETEHIIAH KOMIETEHIIH XdpaKTepHu3yIolue STambl GopMUPOBAHIs KOMIETEHIMA (TIJKA34TEITH

OCBOCHHM1 KOMIICTEHIIUH) |

/ 2 : 3

VK-1 Yactuanoe 3HaeT OCHOBHBIE |(PUIOCOPCKUE TOHSTHS U TEOPHH, CBABAHHBIE ¢
OCBOEHHE OMHCAHUEM YCTPOHCTBA OKPYXKAIOWIErO MHpa, a TaKXke HX CBA3b C
3aKOHAMH W | IPHHLMMAMW  pasBuTus, dopMynupyeMbIMu
OOWIECTBEHHO-TYMAHUTAPHBIMY, ECTECTBEHHBIMA | TCXHUMECKAMH

Haykamu. ‘

| |
YMeer BbimenaTh GasoBble COCTABNAIOLIME 3aiaul, COOTHOCHTD

Pa3sHOPOIHbIE ABNGHUS M CUCTEMATH3HPOBATL UX B PaMKaX H$6pEL}HHI)IX
BUJIOB npodec¢HOHALHOM JIeSTeIbHOCTY; bopmynuposars,
allbTCPHATUBHBIE MONXOAB! K PEIESHHIO 3a4a4 B pamKax BHIGPaHHbIX
BUAOB NPO()eCCHOHANLHON JSATEMBHOCTH, B TOM YHCIE HA OCHOBE
000CIUCHNS 3aKOHOB W METONOB PasNMMHBIX HAYK, PE3yNbTATOB M3
MH(OPMALMOHHBIX| HCTOYHHKOB. I
Briazeer HaBbIKaMu HCTIONB3OBAHMS HHAYKTMBHOTO W IEIyKTHBHOIO
TIO/IXOJIOB K PELIEHHIO 3a/(aY. i ‘

OI1K-1 YactuuHoe 3naer QyHIaMeHTATbHBIE 3aKOHEL IPHPOIB] M OCHOBHBIC (DH3MUECKHE
| 1 !
OCBOEHHE 3aKOHBI B 00/1aCTH KBAHTOBOH, aTOMHOM H S AepHON QU3HKH, |
YMeeT npuMenaTh GU3MIeCKHe 3aKOHbI VIS pelIeHrs NpakTHYeCKUX
3azay.

BriageeT HaBbikaMi MPakTUYeCKOTO IPUMEHEHNA 3aKOHOB DUIMKH,




4. OBbEM U CTPYKTYPA TUCIIAILIAHBI -

TpynoeMKOCTb MUCIMITIHHEI COCTABIISET 4 3aUeTHBIX !E,E[I/]HI/IIIBI, 144 yaca. ‘
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Copeprxanne JICKINHOHHBIX 3AHATHIA IO JUCHHILIHIE
Paspen 1. KBanToBas npupoaa u3ayuenns
Tema 1. TermoBoe uzsyuenue. | r ‘ :
Conepxanue Tembl: PaBHOBeCHO® H3TydeHHe. ABCOMOTHO YepHOe Tend. 3akoH Kupxroda. 34xonH
Credana-bonbimana. 3akon Buna. Pacnipesenenye 3Hep1!"m~| B CTIEKTPE M3JTy4eHI abCOMOTHO YEPHOTo
tena. Qopmyna Poneq - Jxunca. «Ymstpaduoneropas Iica'l'acrpO(ba»q l'unotesa I1naHka o KBAHTOBOM
xapakrepe u3nydeHns. Dopmyna I[nanka. |
Tema 2. KaHToBas npupona cera. _ ‘ N
Conepannie Temsl: Bremmmit dortosddekr. QCHOBHHe 3aKOHHI | poTodddexTa. DoTOHBL
OHeprud, UMIyJbC, Macca (orona. YpapHeHHe DHHUITEHHA A poroapderra. Ompitot JleGenera.
Jasnenne ceera. dbdext KomnroHa. I ‘ ;
Pasnen 2. DiieMeHTbI KBAHTOBOR MEXANHKH 1 ATOMHOI (pruKcy ‘ b
Tema 1. Ctpoenne aroma. Teopus Bopa. ; v
Conepskanue Tembl: OnbIT Pesepdopaa 110 paccesiuio o — yacTHIl BemecTsoM. SnepHas MoJenb
atoma Pesepdopna. JInHeityaThiit criektp atoma Bonopoaa. Teopus BOJOPOAOTIONOGHOTO aToMa B}opa.
OnsiT ®panka u [epia. |
Tema 2. DneMeHTHI KBAaHTOBOM MEXaHMKH.
Conepxanne Tembr: [mmoresa me Bpoiins. OKC[TePUMEHTAIEHOE MOATBEPKACHUE BOJIHOBBIX
CBOHCTB ~ MHKpOWacTHLl. ['paHHIbI MPUMEHHMOCTH | KNACCHYECKOH MeXaHuWkd. COOTHOIIGHHE
HeonpenesaeHHocTel ['elisenOepra. BonHOBas (yHKLIHA M ee CTATHCTHUECKHH CMBICH. | 06ﬁuee
ypasueHue Ilpemunrepa. Ypasnenwme IllpemuHrepa s CTAUMOHAPHBIX COCTOSHUH. Peurenue
ypaBHenus lllpenmurepa mins 4acTHUBI B «IOTEHLMATILHOM AMeEY. [lpoxojkienne YacTHIEL CKBO3b
NOTeHUHaNbHbIH Gapbep. TynnensHbl a¢dexr. Jlunelnblii rapMoHUYeCKHit OCLIIIISITOP. !
Tema 3. CoBpeMEHHEI® IIPEeACTABIEHHS O CTPOCHHH ATOMOB. | U u
Conepxanve Tembl: Vpasuenue Llpenunrepa [ BogopogomnofoGHOIG atoma. [naeHoe,
OpOWTalBHOE M MArHMTHOE KBAHTOBbIE wHcHa, CIEKTp atoma Bomopona. IIpasuio oT6opa.
OpOuTanbHbI MOMEHT HMILYJIbCA 3JIEKTPOHA. Op61/1Tam|.HLH>1 MarHUTHBIH MOMEHT 3JeKTpoHd. OfLIT
[lrepna u I'epnaxa. Crnud anekrpona. CriMHOBOE KBaHTOBOC 4Kc/a0. COGCTBEHHBIN MAarHUTHBIA MOMEHT
3MeKTpoHa. MarHuTHOe cnMHOBOE KBaHTOBOE uncio. [IpuHnun Iaynu. PacnpeneneHue JIeKTPOHOB B
arome 1o coctogHusIM. [leproarueckas cucrema C-)H@MCHT(%B Meunpneneera. ‘
Tema 4. OcHOBBI QUBHKH J1a3€pOB. ; |
Conepxanne Temel: [lOrJIOmEHHe, CIIOHTAHHOE M MHAYIMPOBAHHOE M3IYYEHHE CBETA.
Kospdumpentsr Oiniureiina. Onmuyeckue KBaHTOBbIE TEHEPATOPEI. | o

Paspnen 3. DnemenTnl Gpusnku TBEpAOrO TEIA |
|




Tema 1. Teopus TemmoemkocTy 1 SIEKTPONPOBOAHOCTH TBEP/LIX TE. ‘
Conepxxanne Tembr: Ipuarmn TOXMACCTBEHHOCTH yacTull. Boiowsl W depmuonsr. [Momstie o
KBAHTOBBIX CTATUCTHKAX bBo3e — Ditarureiina u ®epmn — Jlupaka. Kitaccuaeckas TEOpHUs TermoéMmcm.
3akon Jlromowra u ITtu. Kpanrosas TCOPUS  TENIOEMKOCTH OiHInTeliHa. KpaHTORAs ' Teopus
Tennoemkoctd Jlebas. ®oHoHsl. Pacmpenenenue SJICKTPOHOB MPOBOJUMOCTY B METa/lIe MO SHEPIHAM.
SUIeKTPOHHBIiA ra3. DHeprus ®epmu. Yposers epmu. CBepxrnpoBOANMOCTS.
Tema 2. 3onnas Teopus TBEPLBIX TEII. ‘
Conepxanme Tembl: DHepreTHueckHe 30HE B KpucTaiax. Metasisl, TIOJyIPOBOTTHUKH 1
AMDTTCKTPUKA.  COOCTBEHHAs — MPOBOIMMOCTD fnomyrpoBoaHukos.  IlpuMecHas  mposogumocTs
MOAYNPOBOAHNKOB. KOHTakT IBYX monynpoBomHMKOB PA3HMYHBIX  THIIOB (p-n - mepexon).
llonynposonuukossie nuomp!. eficTBre cBeTa Ha MOJYMPOBOAHHUKH,
Paznen 4. Dnementor puznku Apa H JIEMENTAPHBIX YACTHH
Tema 1 AtomHOE sapO. ONEMEHTApHBIE YaCTHIIEL.
Coneprxanne Temsr: Cocran ANpa: IPOTOHBI M HEHTPOHBI. OCHOBHBIE XAPaKTePUCTHKH H}:/KJ'IOiHOB
u apuep. Msoronel. Monemu spaep. IMonstue o AACPHBIX Cpntax. JeekT Macc M sHeprus cBszu B aape.
CpenHss sHEprus HyKIOHOB U ee 3aBUCHMOCTE OT MaccoBOro 4mcna. Heycroituneocts Tamxentix suep
0~ OTHONICHHIO K HEKOTOPEIM THIIAM  pacraja. Knaccuduranus  snemenrapnsmx YACTUL,
Bzaumonpespamenns SICMEHTAPHEIX HacTull. PanuoaktusHoCTs. SnepHsre peakum.
Conepxanue npakTuuecknx sangTuii o AHCHHILTHHE
Paspnes 1. KanroBas IPHPOIA U3JTYyUEHHS ‘ Lo
Tema 1.TemoBoe unyuenue. ‘ L
Conepianue NpakTHUECKNUX 3aHATHIL: npakriyieckoe saHaTre 1 «Terwiosoe usmyuenue. }
Tema 2 KpanroBas npupona creta. ‘ 3 1
ComepikaHue NMpaKTHYECKHX 3aHITHIL: npaktHieckoe sansatne 2 «Dotousl, JlaieHne CBETay;
fpakTuieckoe sanatue 3 «Doroaddekr. pdext Kommronay. ‘ 0
Pasnen 2. Dnemenrn1 kpanToBOM MexaHuKH 1 aromiioi ¢pusHKn
Tema 1. Ctpoenue atoma. Teopus Bopa. ‘
Conepxanue MpakTHYECKUX 3aHATHIA: NpaKkTHYeCcKoe 3aHgTHe 4 «ATOM BOAOpOZA MO Teoprm
Bopay. ‘ L
Tema 2. D1eMeHTEI KBAHTOBOI MeXaHUKM, i -
ComepixaHue NpaKTHUECKHX 3aHSTHIL: HpaKTHYeCKoe 3aHaTue 5 «BonHOBBIE CcBOMCTBA
MHKPOHACTHLY; NPAKTHYECKOE 3aHATHE 6 «YpaBHEHMe Ilpenunrepar.
Tema 3. CoBpemeHrnusie IPEACTABJIEHHA O CTPOSHHHU ATOMOB,
ConepxaHye NpakTUYCCKUX 3aHATHIL: HpakTuyeckog 3auaTHe 7 « CrpoeHre aTomayy.
Pazxen 3. Dnementrr pusnxu TBEPAOro Teja
Tema 1. Teopus TemnoemkocTn u BMIEKTPOTIPOBOIHOCTH TBEPABIX TEN. | Lo
CollepkaHye NPaKTHYECKHX 3aHATHIL: HpakTudeckoe 3anaTve 8 «TemnoBbie cBolicTpa TEEpIBIX
Tell. DOHOHBIY; IIPAKTUYECKOE 3aHATHE 9 «DINEKTPUYECKHE | MATHUTHBIC CBOMCTBA TBEPABIX TEI». = |
Conep:xanne s1aboparopurix 3aHATHII N0 AHCHUTIHEE |
Paznen 1. KpanroBas NPHPOAA H3YYeHns ‘ !
Tema 1.Tennooe usmyuenwe. : ; ‘
Coneprxanue J1aGOpaTOpHLIX 3aHsTHII: nabopartopuas pabota 6-1 «Onpenenenne NOCTOAHHOH
Credana - Bonbrmanay. 1 ‘
Tema 2 KsanroBas HpHpOJa cBETa.
Conepxanue MabopaTOPHBIX  3aHATHIL: naboparopuas paGora 6-2 «H3ywenne BHemmHero
oroardexra n BakyymHbIX (poTtoaneMenTOBY.
Paspest 2. Snemenrs kBanTOBOI MexanHKH 1 aTOMKO thusnkcn
Tema 1. Crpoenue atoma. Teopus Bopa. ‘
Conepsxanue nabopaTopHBIX 3aHSITHIA: nabopatopuas pabora 6-3 «OnpereneHne pesoliaHbﬂoro
TIOTeHIMANIA BO3OY:KACHHS aTOMa METOIOM ®panka - Fepray.
Paznen 3. Dnementr! pusuku TBEPAOTO TeJa
Tema 2. 3onnas Teopus TBEPBIX TEL. |
Conepxanne naGopaTopHBIX 3aHsTHIL: naboparopuas paGora 6-6 «H3yuenne TeMIIEPaTypHO
3aBUCUMOCTH COTIPOTHBIICHHS TIOJLyIPOBOHUKOBY; nabopatopHas pabora 6-7 «M3ydeHrne BombT-
aMIIEPHBIX XaPaKTEPUCTHK TePMOYYBCTBUTEIBHBIX CON POTHBJICHHID). |
S. OBPA3OBATEJLHBIL TEXHOJIOI'UH |
B npenogasamvu  mucimmmuab «KBanToBas  ¢usmkan HCHONB3YIOTCA  pasHOOOpa3Hbie

o6pasoBaTeNbHbIC TEXHOMOTHH KaK TPaIMLMOHHbIE, TaK U C IPUMEHEHMEM AKTHBHBIX H HHTEPAKTUBHBIX
METOJOB 00yYeHus.

AKTHBHbIE U UHTCPaKTUBHBIE METO/IBI O6y‘-ICHI/1'$II



- HGKI_II/IOHHO-CGMI/IHapCKaH cHucrema 06ylleHI/I$I (Tpaﬂ.HLH’IOHHhIe JNICKIIMOHHBIC U HaGOpaTO}pHLIe

3aHATHS); !
— 00yuyeHMe B MaJbIX rpynmax (BbUIOJHEHHE 11abopaTOpPHEIX paboT B rpymmax u3 ABYX WM TPEX
YEJIOBEK);

~  MacTep-K1acchl (IEMOHCTPALMA Ha JIKUHOHHBIX 3AHATHSX NPHHLMIOB pacuera 3a1a 10
PasTHYHBIM TeMam); ‘

~ TIPUMCHEHME MyIIbTHME/IHA TeXHONOTui (TPOBE/EHIE JIEKUHOHHEIX H CeMHHAPCKHX 3aHSTHil ¢
TPUMEHEHHEM KOMIBIOTEPHBIX MPE3CHTAUMHA H NEMOHCTPALMOHHBIX DONIMKOB C MOMOIIBEO
NMPOEKTOPA MM KOMIIBIOTEpa); |

~  HH(pOPMAUMOHHO-KOMMYHHKALIMOHHBIE  TEXHOJIOIHH (npuMeHeHHe  MH(GOPMAIMOHHBIX
TeXHOJOTHiA /111 MOHMTOPHHIA TeKyIIEH YCTIeBAGMOCTH CTY/IEHTOR K KOHTpONS 3HaHI/l(I‘/'I).§

6. OIIEHOYHBIE CPEJICTBA 1JISI TEKYIIET'O KOHTPOJISI YCIIEBAEMOCTH,
ITPOMEXYTOYHOM ATTECTALINHU IO UTOT AM OCBOEHUS] ‘
AUCIUTILIAHBI X YYEBHO-METOJUYECKOE OBECIIEYEHUE

| !
CAMOCTOSTEJIBHON PABOTHI CTYAEHTOB ‘
3ananun K peliTHHr-KoRTpOITIO Nol o
1. Temnepatypa a6conotro ueproro Tena T = 6000 K. Ecin remneparypy Teﬁa YMEHBUINTD B 2ipa3a, TO
SHCPreTUYECKas CBETHMOCTb abCOJIFOTHO YEPHOTO Tena
1) ymensintes B 4 pasa
2) yBennauresi B 16 pas
3) yBenudures B 2 pasa
4) ymensmutes B 16 pas
2. Ecnn nnuHa BOMHBI, COOTBETCTBYIOIIAs MAKCUMyMy H3JlyHeHHS YMeHbLIWIack B 4 pasa, TO
TeMmneparypa abCoIOTHO YEpHOTo Tejia
1) yBennumnacs B 2 pasa
2) yMenp1Mace B 4 pasa
3) yBennuusacs B 4 pasa i
4) yMeHbLIHIACH B 2 pa3a ! ‘
3. Ec/n 3auepHEHHYIO TUIACTHHKY, Ha KOTOPYIO najaer CBET, 3aMCHUTb Ha  3EPKAIbHYIO TOH ke
IUTOLIA/IU, TO CBETOBOE JABJICHHE
1) ocraneTcs Hem3MeHHEIM
2) ymeHblmTes B 2 pasza
3) ysenudures B 2 pasa | -
4. DNeKTPOH B aTOMe NepexoauT U3 BO30Y>XIAEHHOTO COCTOSIHMS C DHEPrHeH E) B 0OCHOBHOE COCTOSIHHE ¢
sueprueii Eo. [Ipn sToM uemyckaetes ¢oTon. Macca UCIYLIEHHOTO (OTOHA paBHa |
E -k £ -E E-&  E-E £+ £,
) g 2) ¢t 3) ke 4y  he 5 ¢
5. HacroTa majarowero Ha (orosnemedt M3TydCHHS yMeHbIUAeTCs BaBoe. Bo ckonmpko pas HYKHO
MSMCHHTD 33/ICPXKHBAIOLIICE HATIPSHKEHHE, €CITH PaGoTOl BBIXO/IA JJIEKTPOHA U3 I\faaTepH:a,na (hoToanemeHTa
MOXHO npeHebpeyn?
1) yBemmuurs B 2 pasa
2) yMeHBIIUTE B 2 pasa

3) yBenu4uTE B \/5 pas

4) ymenbinTe B V2 pas
S)ocTtaBuTh 6€3 H3MeHeHMi L
6. Ilpu 3amene ommoro meramia APYTMM JUIMHA BOJIHEL, COOTBETCTBYIOWIAS KpacHOIL rpanuue

dorosdexra, ymenswmaercs. PaGora Brixona mis BTOPOrO MeTa/lla 0 CPaBHEHHIO ¢ paGoToll BIXOAA
JUIS NepBOTo : o

1) yBenuuunace ‘ o
2) yMeHbIIMNACh |
3) He U3MeHUach

7. OnbiTel CTONETOBA IO HCCIIENOBAHIIO B3aUMOJCHCTBYSA HB/TYYEHHUS C METAIAMMU:

1) mosBosnunu onpenennts pasmepsl sapa

2) MOATBEPMIIM KBAHTOBYO IPUPONY U3NTyYEHUS

3) NOATBEPAMIIM HATUYHE BOJIHOBBIX CBONCTE Y JIEKTPOHOB | ;

4) moATBepAMIM rUMOTE3Y O AHCKPETHOM CIIEKTPE SHEPIHH HIEKTPOHOB B aTomMax



8.B spdexre Komnrona poron

1) BEIGHBAET 3JIEKTPOH ¢ MOBEPXHOCTH BELIECTRA

2) mepe/aeT 3MEKTPOHY YacTh SHEPrHH IPH YIPYTOM CTONKHOBEHUH
3) nepesaet aNeKTPOHY 4acTh IHEPTHH MPH HEYIPYroM CTOIKHOBEHHHI

9.0mbiTEl Opanka u [epiia Mo HecTe10BAHMIIO BJIEKTPHYECKOro pa3psAja B napax pryTH:

1) mosBonunM onpenenuTs pasmepr! sapa

2) NOATBEPIMIIH KBAHTOBYIO IPUPOJTY H3/TY4CHHS

3) noATBEpAMITYM HATHUNE BONHOBBIX CBOMCTB ¥ 9JIEKTPOHOB

4) NOATBEPIMNH THIIOTE3Y O TUCKPETHOM CITEKTpE SHEPrUH 31€KTPOHOB B aTOMaX

10. Hapucyiite craunonaphrie op6uTe aToma BOAOPO/A (cormacHo Monenu Bopa. YemosHo uzo6pasure
MIEPEXOAEI SMCKTPOHA ¢ OJHOM CTALMOHAPHOH OpGHTHI Ha APYTYIO, COMPOBOKIAIOIIUECS M3JTyYeHIEM
KBaHTa SHeprud. B ynbrpaduonerosoit ofnactu cnektpa STH mepexompl aroT cepuro Jlakimara, B
BUIMMOH — ceputo Banbmepa, B uH(pakpacHoli — cepmio [Marmena.Kakoit nepexoj COOTBéTC”q‘ByeT
HaHuOOJIbIIEH YaCTOTe KBAHTA B BUAUMON 061acTH cnexrpa? ‘ -
3aganus K peliTHHr-koATpPOTIO Ne2 ‘
1. CraumonapubiM ypasrenuem [lpeaunarepa mis 3/IEKTPOHA B BOJOPOAOTIONOGHOM aToMe SBJfeTcs
YpaBHEeHHE
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2. Benu y — QyHKIMA MMeeT BUJ, yKasaHHBIA Ha PHCYHKE, TO BEPOATHOCTH OOHAPYKUTH 3JIEKTPOH Ha
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3. B KaKkoM ciiyyae sHepreTHIecKHil CIICKTP 3JIEKTPOHA CTLIOLUHON?



1) 3AEKTPOH B MOTEHUMATBHOM IMe muprHoi 10719 m
2) 271EKTPOH B aTOMe

3) 27IeKTPOH B MOJIEKYJIe BOAOPOJA

4) ceobonHsIit a51eKTpOH

4.MakcuMaITbHOE 3HAYEHHE ITPOSKITHE MOMEHTA UMITYNIbCA 3JIEKTPOHA, Haxonsmerocs B f-cocTogHuy, Ha

HAIIpaBJICHHUE BHEITHEI'O MArHUTHOIO ITOJIS PpaBHO !
Hh

2)27

3)3h

4)4h

5.CKOJIBKO Pa3IMYHBIX COCTOSIHHE MOKET UMETD YICKTPOH C IVIABHBIM KRAHTOBLIM YHCIOM n = 49
D15
2)48
3)32 ‘
4) 54 L

6. Onpenenuts aToM, Y KOTOPOrO B OCHOBHOM COCTOSHHMM 3aIIOTHEHBI K, L, M - ciou u 8 N — cioe
PAacoJIOKEHB] 7 SMEKTPOHOB. |

1)Cl

2) Ge

3)Br

4) Ti

7. Cpena Ha3bIBAETCA aKTHBHOIM, €y OHa

1) monHoCTEIO NOrIONIEAET NAfaIoIee Ha Hee HA3ITyYeHHE
2) NOJIHOCTBLIO PACCEMBALT MAAIONIEe HA Hee H3JIy9YeHHe
3) ycniuBaeT najaiolee Ha Hee U3y HeHHe

8. CHcTeMa HaKauKH Jia3epa MO3BOJIICT

1) co3maTh HHBEPCHYIO HACETEHHOCTD B AKTUBHOI cpene

2) BBI3BATH BRIHYXKACHHOE M3/TyUeHHE (hoTonoB

3) oBecrieunTh BHICOKYIO KOTEPEHTHOCTD JIA3EPHOIO H3JTYd@HHSI

9.PaccMoTpuM J1Ba KBAHTOBBIX COCTOSIHHS, B KOTOPBIX HAXOMHTCS CHCTEMa aTOMOB, C SHeprusmu ) d E,
npuyem E, >E;, Cucrema GyaeT HaXOIUThCA B COCTOSIHHK C MHBEPCHOU HACENEHHOCTBIO, €CIIH YUCIO
aToMoB NV, ¢ sHeprueit E( Gyner Co
1) paBHo unciy atomos N, ¢ sneprueit Ey;

2) MeHbliIe, 4eM Ny;

3) 6onbire, yeM Ns. i

10.IMpunuyn aynu copasemins

1) 115t BeeX TOMKIAECTBEHHBIX YACTHI KBAHTOBOMEXAHUUECKON CUCTEME]
2) U1 CHCTEMBI TOKIECTBEHHBIX GO30HOB

3) LSl CUCTeMBI TOXKIECTBEHHBIX (hePMHOHOB

3ananus K peiiTHHr-KoHTpPO.II0 Ne3
1. Jnst HyKJIOHOB BepHBIMM SBNSIOTCS CEQYIOMHIE YTBEPIKIACHHS

+
1) mpoton o6iranaer 3apsnom, paHsiv €
2) CIIMH HEHTPOHA MEHDLUE CIMHA MPOTOHA
3) Macchl HyKJIOHOB ITPAKTHYECKH OXMHAKOBBI

2. YeM MeHbIIle SHEPIUA CBA3H AAPA, TEM

1) Gombmie y Hero medexT Mace !

2) MeHbIyI0 pabOTY HY’KHO COBEPIIHTb, YTOOBI Pa3IEIUTh HTO HAPO HA OTASIBHEIE HYKIIOHBI
3) 6osibLIEe SHEPIHH BBIAEIUTCS TIPH PACIIANE STOTO A/Ipa Ha |0T/e/IbHBIC HYKJIOHH

4) MeHbIIe ero SHEpPrys IOKOs |



5) MCHBUIC SHEPTHU BBIOEIHUTCA B PCAKIHHN TEPMOAACPHOI'0 CUHTE3a 3TOT'0O AApa ¢ APYTruMH ApamMu

3. Ilpu a-pacnane

1) 3apsin aapa He M3MEHHTCA, Macca SIPa yMEHbLIACTCS HA 4 a.e.M.

2) 3apst Spa yMEHBIIACTCS Ha 2e, Macca Spa yMeHbIIAeTcs Ha 4 a.e.M.
3) sapsa saapa ymeHsIuaeTcs Ha 2e, Macea Aapa He MEHACTCA

4) 3apsx saApa yMeHbIIAeTCs Ha 4e, Macca /pa YMEHBLIAETCS Ha 2 4.¢.M.

4. Kakas 101 paJHOAKTHBHBIX aTOMOB OCTAHETCS HE pacmaBiieiics yepes MHTEPBAI BPEMEHM, PABHEIM
ABYM IIEpHOJAM Moypacrana?
1) 50%
2) 67%
3)33%
4) 75%
5)25%

241

m

5. Ckombko - ¥ B- pacriagoB DOJDKHO MPOM30MTH, YTOGKI HECTAGHILHbIA H30TOIl amepuius

209B

TIpEBPATHIICA B CTAOWNBHBIM H30TOIl BUCMYTa 83 ‘
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6.5npo asora / saxBatwno & -wactumy \ 2 W MCITYCTHJIO TIPOTOH. SApo Kaxoro sjemeHTa
obpazoBasiocs?

17
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3)9F

4)80

17
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7. Slppo Gepunmus 47, mornorus peditpon | » peBpaiiaercs B8 41po 6opa 57 Kaxas qacTHIA
NpH 3TOM BbIOpackIBaeTCs? ; (!
Dp ‘ |
2) n \ !
3) (04 ! :
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5) ueryckaercs 7 -kBauT

B A S S
8. Peakuus H £

1) cuHOBOTO MOMEHTa MMMy TBCA
2) nenToHHOIO 3apana
3) SNEKTPUYECKOTO 3apsazia

e MOXKET UATH U3-3a j—laPyH.ICHI/IH 3aKOoHa COXpaHCHU]

9. 3aKOHOM COXPAHCHHS HIEKTPUYECKOTO 3apsia 3amnpelucHa peaKiys

D Ho—>e +v, +v,

2)
+
WiV, > pte

n+tp—e +7,



NRiind 20

10. M3 npuBeeHHBIX CXeM B3aUMONPEBPAICHAN JaCTHL AHHUTHIISIIUH COOTBETCTBYET
DA DYEY
2)p——>n+e"+ve
3) K'> "+
4ﬁ++é¥+y+y
Boupoce! k sxzameny

I TemnoBoe nsiyyenne. PapHoBeCHO® H3TyUeHHe. XapaKTepHCTHKY TETUIOBOTO H3TYHCHHS.

2. AGcomotHo YepHoe Teno. 3akoH Kupxroda. 3akpn Credana-Bom bIMaHa ¥ 3aKOH BuHa.

3. PacmipenieneHre SHEPIUM B CIIEKTpe abCOMOTHO YePHOTO Tela. GDopMyna Panes- Z[)KI/‘}Hca.
Vnerpaduoneropas karacTpoda. | ‘

4. Kpanropas runoresa u gopmyia [lnanka
Bremmnwuii gporoanexrputeckuit 3¢ dexT u ero 3akonsl. GOTOHEL.
O¢dext Komnrona u ero teopus.
Monens aroma Pezepdopna. ITocrynarst Bopa. AToM Bogopoa.
l'unotesa e  DBpoiina.  DKCmepuMeHTaTbHOE — MOATBEPIUICHHE  BOJHOBBIX CBOCTB
MHKPOYACTHIL,

9. CooTHolIIeHHe HEOMpeJeIEHHOCTE .

10. BonnoBasg QyHKIMS, ¢e CBOWCTBA W CTATHCTHYECKUH CMBICI.

11. HecraumonapHroe ypasHenue Llpeaunrepa.

12, Craumonapnoe ypasnenue Llpeaunrepa.

13. Yacrura B moTeHIMATBHOM IMe. i

14, TIpoxoxaeHye 4acTHIB! Hepe3 NOTeHUHATbHBIN Gaphep.

15. KBaHTOBBIH rapMOHMYECKHIT OCLIILIATOP.

16. Vpasnenue Illpenunrepa ns sileKTpoHa B ATOME BOIOPOAA. FJIaBHo( opbuTaneHOe W
MarHWTHOE KBAHTOBBIC YHUCIIA. ‘

17. KsanToBaHMe SHepruM 37TeKTPOHA B aroMe BOgopoaa. CHekTp atoMa BOAOpPOJA. HpaBI/mo
otbopa. |

18. OpOGWTanbHbIM M MAHATHBIA MOMEHT 3JIeKTPOHA. |

19. CoGcTBeHHBIH MeXaHHUYECKHH MOMEHT MMITyJib¢a 3JeKTPoHA (CrmH). CIIHHOBBIA MATHHTHBIN
MOMEHT 3/1eKTpoHa. CIIHHOBOE M MATHUTHOE CIIMHOBOE KBAHTOBBIE uncna, OmwiT 1TTepHa 1 I'epnaxa.,

20. TMpunumn 3anpera [aynu. [lepuoauyeckas cucTama JEMEHTOR MeHzIeneeBa

21. Tlornouienne, CIOHTAHHO® H HHIYLMPOBAHHOE H3/1yeHHE. Koa(bq)nunemm 9HHLHT6]/IH3.

22. Jlasepsl. ITpuHuIuMn neiicTBrsA Na3epos. i

23. Kiaccuueckas Teopus TEIUIOEMKOCTH. 3akoH [lionionra u [Tru.

24. KpaHTOBad TEOpHS TEIUIOEMKOCTH DHHIITeHHA.

25. Teopus temnoemkoctu Je6as. DOHOHEL ‘

26. bozonbl u ¢epMuOHBI. [IOHATHE O KBAHTOBBIX CTATHCTHKAX bBo3e-DUHINTEHHA U Depmu-
Hupaka. ‘

27. DHepreTH4eckHe 30HbI B KPHCTAJLJIAX. ‘

28. PacmpeaeneHue 3MEKTPOHOB 1O HEPTETHYESCKUM 30HAM. Rnacm(b}lucaum[ TBepL[BIX Tesd Ha
METaIUTBL, IOTYIIPOBOAHUKY U TUIIICKTPHKH.

29. CobcTBeHHas ¥ IPUMECHAs TTPOBOJMMOCTH MOTY POBOJIHUKOE. ] j

30. OnekrpomposoaHOCTE TBEPAbIX Ted. TemmeparypHas 3aBHCHMOCTS 3NEKTPOTIPOBOAHOCTH
METAUIOB U IOIYIIPOBOJHUKOB. Y poBeHb DepMu. !

31. P-n nepexon. ITomynpoBoHUKOBEIE TUOIEL.

32. XapakTepHCTHKH aTOMHOIO siipa. Mopenn atoMHoro aapa. Macca u SHEPTHUsA CBA3M Si/pA.

33. 3axoHbI pafliOaKTHBHOTO pacraza. Anbda-, 6eTa: ¥ raMMa-H3/TyHeHHS.

34. SnepHble peaklHH ¥ 3aKOHbI COXPAHEHHS. Peakuma nenenns snep. Liennas peakipst uenemm

35. Peakuus cuHTe3a aTOMHEIX siep. IIpo6iema ynpaBIseMBIX TEPMOSIEPHBIX peaximii. |

36. Bunpl B3aumoneHcTBHi 1 K1accubUKauug leMeHTaPHbIX YACTHIL.

37. Metonpl peru¢Tpamuy SIeMeHTapHbIX YacTul, KocMiueckue jiydu. |

38. Yactuuel u anradactuwpl, Helirpuno. Ksapku, ‘

© N o



Camocrosrensnan pagora !

1. AYIMTOpHAs CaMOCTOsTeNbHAs paGoTa CTyAEHTA IO AMCIMIUIMHE BBITOJHSETCS Ha
NaBOPATOPHBIX U MPAKTHYSCKAX 3AHSATHAX [PH PELIEHHH 3ajau.
2. BreaynutopHas camocrostenshas pabota BINOMHAETCS CTYACHTOM NP Yrilyb/eHHOM

M3YHCHHH IMCLUIUIMHEL O TeM¢ MPOMAEHHOH JICKIMH, P MOIAIOTOBKE K J1abopaTopHEIM paboTam.
OcHoBHO# ¢opMoli camocTOSTeNbHON pPaGoOTHI CTy/leHTa SBISIeTCS U3yYEeHHE KOHCIeKTa JICKLIHIA,
PEKOMEHIOBAHHOM JIHTEPATYPHI.

CaMocrosTenbHas pafoTa 3aBepiuaeT 3a1auu Beex APYTMX BUJCB y4eGHOrO MpoIecca W MOXKET
OCYMICCTBIIATECA Ha JICKUMSAX, CEMHHApAX, NPaKTHYCCKHMX 3aHATHAX, NAGOPATOPHBIX 3AHATHSIX,
KoHCynpTanmax. Kak ¢opma opraEmsammu yueGHOro mporecca camocTOSTENbHAS pabora cTymeHTOB
TNPECTaBACT COOOH LEeIIeHANPABICHHYIO CUCTEMATHUCCKYIO AESTENBHOCTD [0 IPHOOPETEHHIO 3Haf;HHﬁ,
OCYLICCTBIIIEMYIO BHE 8y JHTOPHU. ‘ ‘

KOHTpONb BBHINONHEHUS CAMOCTOSITETBHOM paboThi OCYMIECTBIACTCS, B XOME BBILIONHEHHS W
3aIIUTHI JIAGOPATOPHBIX PaGoT 10 JUCLHMIUTHHE, TIPH BBIIONHEHAH TPAKTAYECKUX 3a/aHKH, Ha SK3aMeHe,

Bonpocni ijist KOHTPOIs eaMOCTOATeNLHOI PAGOTHI

1. Kakoe m3nmyuemyue Ha3bIBAETCS TEIUIOBBIM, M YeM OHO OTNIHYACTCS' OT JPYTHX (nepeqnofnme
KaKUX) BUIOB U3/Tyq9eHHs? ; o

2. JlaiiTe onpeaeneHus OCHOBHBIX XaPaKTePHCTHK TerioBoro uaaydyenus. Kakoe teso HA3bIBAeTCS
abCOJTIOTHO YEPHBIM? ‘

3. Cdopmynupyiite 3akon Kupxroga.

4. Kaxoli Bul umeet pacnpesenenue SHEPruy B criekTpe abeooTHo YepHoro Tena? Hapucyiite
KPHBBIE PACNPENCIICHNS B 3aBMCUMOCTH OT [UIMHBI (MM YACTOTHI) BOJIHBI 7S nByx temrieparyp (T2>T1).

5. Cdopmynupyiite sakons! Credana — Bonbumana u cMemenns Buna.

6. 3anumure popmyiy Panes - [hxunca u TMOACHHUTE CYTh "YIIbTpaHOneToBoi KaracTpodn!",

7. 3anuumte Gopmyty IInaHka  NOSCHHTE CyTb €ro KBAHTOBON FHITOTE3b.

8. Kakoe u3 TeJ, depHoe MM HEUSPHOE, UIMEET BhILIC TEMINEPATYPy, €CITH UX SPKOCTH OIUHAKOBBI?

9. B 4em cocrout siBiieHUe, HA3bIBAEMOE horoadpdexrom.

10.  Cdopmynupyitre sakonsr dhotosddexra. B €M OTH 3aKOHBI MPOTHBOPEYAT NIPE/ICTABICHHMSM
KJIaCCHYECKOM pusmku? 3 i

I1.  Kak kagecTBeHHO, cieys BOTHOBOMN KapTHHE U3lydenus, o0hsCHUTE GoToshherT?

12, OGbsacHute 3akoHbl HoTod(dEKTa, HCXOT H3 (bopMyss! DifHurTeiina)

13. Yo Takoe kpacHas rpanuua Gorosddexra. Uem ompenensercs UMCIOBOE 3HAYEHHE rpaHUYHOH
4acToThI? UTO BIMAET HA TIONOXKEHHE KPACHOH IPaHHIIbI doroadpexra? !

14, Yro takoe GoTO21EMEHT U KaKOBA €r0 BOJIBTAMITEPHAS XaPAKTEPUCTHKA? ‘

15. Tlowemy Gbura oTBepruyTa MOIENs atoMa ToMICOHA?

16. B uéM npoTHBOpeUHs IpeaIoKeHHOM Pesepdopriom nnaneraproii Mozen atoma?

17. B 4em cymHOCTb TeopHH aToMa, MpemIOKEHHON Bopom? Chopmynupyitre noctynars: Bopa.
Kakosbr Hemoctatku Teopum Bopa?

18.  Cnektpsl aToMOB. CrieKTpasbHBIE CepHy aToMa BOZIOpO/A.

19. Kakwe Tumbl coymapeHMii BO3MOKHEI MEXIY HNEKTPOHAMH, YCKOPAEMBIMH 3JIEKTPUUECKUM
MOJIEM, U aTOMaMH? |

20. B uém 3akmouaetcs omsit ®panka u ['eplia, U Kakue OCHOBHbIC BBIBOJIBI MOYKHO clenath Ha
OCHOBAaHMH OTIBITA? ‘

21. Kakue KBaHTOBBIE YHCIIA ONMHUCHIBAIOT COCTOSHIE MUKpOYacTULI? |

22. UYem ompenenseTcs 3JeKTPOHHOE COCTOSHHE W30 UPOBAHHOT'G aTOMa‘?}

23. Ob6wacHuTe nponece 06pazoBaHUs SHEPreTHYECKUX 30H B TBEPAOM TeJle.

24, OT 4ero 3aBUCAT UMPUHA PA3PELICHHON 30Hb! H UYHCIIO YPOBHel B Heif?

25.  KakoBa 30HHas CTPYKTypa IPOBOIHHKA, MO MPOBOAHAKE H M30JIATOPa?

26. OOBACHHTe MeXaHH3M COGCTBEHHOM U IPHMECHOH MPOBOANMOCTH IOy POBOJHAKOB.

27.  Kaxos Gu3snuecKuii cMbIC IOHATHS YPOBHS Depmu? I

28. Uem obbacHAETCS pas/inume TEMIEPATYPHON 3aBHCHUMOCTH :memmonﬁmonmcm y MeTaJmcj)B u
TOJIYyIPOBOJHUKOB? .

29. OO6BACHHTE 3aBUCHMOCTb  TIOJNIOMKCHHUS ypoHA DepMH ¥ KOHUEHTPALMH CBOGOMBIX
HOCHTEJIEH 3apA/ia B OMYNPOROJAHUKAX OT TEMIIEPATYPbI.

30. O6bacHuTe hH3MUECKHe MPOLECCH, IIPOMCXO/sIIHe ITPH 00pa3cBaHUK p-n mepexoa.

31. Hapucyiite sHepreTUyecKHe 30HBI B 06ACTH p-n nepexoga m OOBACHHUTE, B YeM COCTOUT
ACHCTBYE BHEIHETO SJIEKTPHUECKOTO 101 HA P-N epeX o/l !

32. Yro uazsIBaeTCs pagMOaKTUBHOCTBIO? Kakie IPOLECCHI OTHOCATCS K YHCITy PagHOAKTHBHbIX?

33. Ha uem ocHOBaH NMpUHLHN PETHCTPALMH 1 M3MEPEHHs PATHOAKTHBHOIO Mamyyenns? Kaxne
pUGOPEI MPUMEHSIOTCA IS ITHX LENEeH?




34.  OO6wscHuUTE yCTPOMCTBO B NPHUHIAI JeHCTBHSA ¢qetyika I'efirepa.

35.  Onummre mpoueccsl, MpoucxoasIye B ra3opaspaaHbIX CUETYHKAX.

36. Ilepeuncinre dusmueckue TIPOLECCHI, IPOMCXO/SIIHE TPA B3aUMOJEICTBUM B-m3nmyuenus ¢
BELLIECTBOM. ! ‘

37. B deM 3akmouarotcs mpowecch YHPYFOTO pACCEsHHs SMEKTPOHOB SAPaMH, SMEKTPOHOB Ha
3IEKTPOHAX?

38.  Yem obyciioenens! motepy SHEPruy YacTHLIbI IT LI/I TIPOXOXNICHIH Y€Pe3 OTIOAOIIYIO cpety?

39.  Yro nporcxomut nipu TIPOXOXKACHHH 3IEKTPOHA Yepe3 IOrIOTHTEH? - o

40.  KaxoBBI 0COGEHHOCTH MPOXOIKTCHMS qepes HO¢H01TI/IT6J'IL MOHO3HEPreTHIECKHX B-qac;mq u f-
H3ITYCHHA, MMCIOLUETO HENPEPBIBHBIN SHEPreTHYecKui CriekTp? ‘ ho

QOH/I OLEHOYHEIX CPEACTB IS IPOBEAEHHS aTTeCTaliii YPOBHI cq‘_aopMp{‘pOBaHHocm KoMTieTeHuuH
0byHaroMmKXCs 10 AUCLHMIIHHE 0hOpMIETCS OTICJIBHBIM JIOKYMEHTOM. | o

7. YYEBHO-METOJAWYECKOE 1 HHOOPMALIMOHHOE OBECHE‘IEHI/IE

|
JUCHUILIAHBI
7.1. KHurooGecne4eHHOCTE |
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pabor no ¢usuke/ Epcuma E.M., Co6onesa B.B. - DJIEKTPOH, TEKCTOREE .ru/17059
JaHHBIE. - ACTpaxaHb: ACTpaxaHCKui MHMKCHEPHO-CTPOUTE/IbHBIN HHETHTYT, ! i
OBC ACB L]
2.0usHKa aTOMOB M MomCKyM. SliepHai (H3HKa [Dnexrponusnii pecype]: | 2010 236 htip://e.lib.v
MCETOLMYECKHC YKA3aHMS K J1a0OpaTOpHBIM paboTaMm o ¢msnxe /| C. B. Isu.ru;/bitstfr
XKapenora, H. C. Ilpoxowesa, E. JI Illamanckas ; Bnazmw':pcmﬁ cam/ ]23456
rocynapcTBenHpiit yrusepenter (Bal'V), Kadenpa ¢H3UKH 1 anKfIaI[Hoﬁ 789/2()65/31/
Marematuku ; nox pen. E. JI. Illamamckas, - ONeKXTpOHHEIE Te1<¢TOB:51e 00706.pdf]
nanusle (1 daitm: 431 K6), - Branumup: Braaumupekuit FOC)/,I[apCTHiCHHbIﬁ ‘
_yHusepeuretr (Bal'y) |
3.Qu3uKa TBEpAOTO Teia [7eKTposHkIii pecype] : MeTogHECCKHE ykasgHust x | 2010 239 http://q.lib.{/
nafoparopreiM pabotam no thusmke / C. B. Wapenosa, H. C. Ipokowena, E. Isu.ru/bitstt
IL. Ulamanckas ; Bnaaumupekuii FOCYAAPCTBEHHBIH yHuBepenter (Bal'Y), eam/ 123456
Kadenpa qusnkn u npuknannoit maremariiu ; moa pea. C. B. Xapenosa. - 789/2088/3/
ONEKTPOHHBIE TEKCTOBLIE JaHHDIE (1 daitn: 356 Ka). - Bnaﬂmmnp: 00703.pdf’
Baanumupeknii rocyaapersennsiii yHuBepcuter (Bal'y) | J

7.2. Ulepnoanyeckne mspanmsi JKypHan «Kpantopas SJIEKTPOHHUKA». ApDXUB HOMepOB. Pexim
Roctyna: http://www.mathnet.ru/qe/archive.




8. MATEPI/IAJIBHO-TEXHI/I‘{ECKOE OBECHEYMEHME JUCHUATLINHBI }

A peau3auun maHHOH AMCLMIUIMHBL HMEIOTCH CHCLHMANLHBIC NOMEMEHUs IS TIPOBE/CHHS
3aHATHH. JIeKIMOHHbBIE ayMHMTOPHH OCHALICHBI MOCKOH (11 Mella WM Mapkepa), IKPAHOM s
IPOCKLHOHHBIX CHCTEM, IPOCKTOPOM H HOYTOYKOM. |

AYMUTOPHH /Ui TIPOBEICHHS NabOPATOPHLIX 3aHSTMH OCHAILIEHE! YCTAHOBKAMHK JU1S BBIMOJIHEHHS
nabopaTopHBIX paGoT;

6.1. Onpenenenue nocrosHHOM Credana-Bosbiumana.

6.2. Msyuenue Brewurero porosddexra.

6.3. OnpeneneHye pe3oHaHCHOTO MOTEHIHANA BO30Y2K/IEHHS aTOMa METOL0M @panka - I'epua.

6.6. Msyuenne TeMniepaTypHoi 3aBHCHMOCTH CONPOTHBJICHUS MONYTIPOBOJHUKOR.

6.7. VIsyueHne BONBbT-aMIIepHBIX XapaKTCPUCTHK TEPMOUYBCTBUTE/IEHBIX CONPOTHBIICHMIA,
Ipakrnueckue/maGoparopupie paGoTe! NpOBOAATCA B y4eOHEIX naGopaTopusx 430-3, 431-3,
Aynuropuu [ TpoBemeHWS  3aHATHIA OCHAILIEHBl  COBpeMEHHBIMU NEPCOHANTBHBIMH

KOMITbIOTepaMH, OOLEAHHEHHBIMH B JIOKANBHYIO BBIMHC/IUTE/IBHYIO  CeTh W YKOMILIEKTOBAHHBIMM

HCO6XO,E[HMBIM CHCTEMHBIM W IIPHUKJIaJHBIM NPOrpaMMHBIM 00€eCIeYEHHEM. i
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IIporpamma paceMotpena u onobpeHa Ha 3aceaHuu Ka(eapsl (I)I/I;[M
[Mporoxon Ne ¢/ oT 72,09 20{9 rona /!
3aBeyrounmit Kadeapoit: Apakensa C.M. /’f/
Pa6oyas mporpamma paccMOTpeHa U 0J00peHa Ha 3acelanun Y4eOHO-METOTHYECKOH KOMUCCHH
HaIpaBleHHS 02.03.03 Marematiueckoe obecrieuenne y " aIMUHHCTPHPOBAHUE

HHQPOPMAIMOHHEIX CHCTEM /
IIpotoxon No ot 02,00 2019 rona =

Ilpeacenarens xomuccun: Apaxeinsan C.M.
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JUCT HEPEYTBEPKIEHUS

PABOYEIL HPOFPAMME_[I JACIAILINHEI

Pa6ouas mporpamma ono6pera na yUuecOHBII TOJ

[Mporoxou 3acenanus Kadenprr Ne OT roma

3asenyrormuit kadenpoit

PaGouas nporpamma ono6pera na yUEOHEI 10

Ipotokon 3acenanus kademper N oT roza

3apenyromuit kadeapoit ‘

Paboyas mporpamma pno6pena Ha yueOHBIH roJ

Hpotokon 3acenanus kademprr Ne oT roga

3aBenyromuii kadenpoii




JIUCT PETUCTPAIIUM U3MEHEHRUIA
B pabouyio MporpaMMy IUCUMILTHHEL
Ksanmosas ¢usura
00pa30BaTeNpHOM PorpaMMBI HATIPABEHNs 0AroToBKE 02.03.03 Mamemamuveckoe
obecneuenuye u COMUHUCIPUPOSANIE UHDOPMAYUONIBIX CUCHEM

Homep Brecenbl nsmenenus B yactu/pazensi Hcnonnuress OcHopaHue
H3MEHEHMA paboyelt mporpammbi OO (Homep u mata rpoTokoa
sacesianua kaenpor)

3aB. kadenpoii /
Hodnuce BHO




