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L. {EJIM OCBOEHH S AACIUIIINHBI

Llens ocBoenus AUCIUIIIMHEL: U3YYEHHE OCHOBHBIX busHyecKknx sBmeHmi H HieH;
OBIaneHue (ByHIaMeHTAEHBIM TMOHATHAMH, NPUHI[HIIAMH, 3aKOHAMK KBaHTOBOH (pusuxy u

MOCTHXKEHHSIMH  COBPEMEHHOI KBAHTOBOH (M3MKH, a Takke MeToamu  (usnueckoro
HCCIIE0BAHMTS.

3agaum:

i ®opmupoBanue Hay4HOro MHDOBO33peHHS n1 COBPEMEHHOTO  (hpu3HUecKoro
MBIILICHHS.

2. Osnayienue IIpHEMaMH M MeToaMu PCIICHHS KOHKPETHRIX 3319 13 PasIMYHEIX obnacreit
(bu3mKny, IIOMOraromux B ganbHeklimem PCIIATh IPAaKTHYECKHE 3a1ayy.

3. ®opmuposanue YMEHHS BELICTHTD KOHKpETHOE (H3Myeckoe ColepKaHue B
NPUKTIANHEIX 3a/1auax Oynymeii CIICITHATLHOCTH.

2. MECTO JUCILIUILIMHBI B CTPYKTYPE OIIOII BO
Huciunmna «Kpantosas usukan otHOCHTCH K 00s13aTeNbHOI YacTy,
Hucuunmua onupaeres Ha sHamus IIPEIMETOB (pU3KMKa M MaTeMaTHKa,

3. INTAHUPYEMBIE, PE3YJIbTATHI OBYYEHIS IIO TUCUUILINHE
[lnanupyemste pesymsrars: o0y4enus o AMCUMIUIMHE, COOTHECEHHBIE ¢ IUTAHUPYEMBIMH
pe3ynbratamu ocBoenus QIIOI]:

Dopmupyemsble Inanupyemsie pesynprarer 00y4enus no aucumMKE, B Haumenoganme
KOMMETeHUHH COOTBETCTBHH ¢ HHIMKATOPOM AOCTHIKCHHSI KOMNETeHLHH OUEHOYHOIo
(xon, conepikanue WHankatop noctmkenns Pesynbrarel 06yuenns no cpeicTBa
KOMIETeHI M) KOMIIETEHUMH JHCLIUINHHE
(00, codepacanue unouramopa
OIIK - 4 OIIK-4.1 3naem:
Crniocoben 3HaeT TeopeTHyeckue ¢usnueckue ocHoBbl, | TecToBrie
IJIAHUPOBATH OCHOBBI MATEMaTHYECKHX OCHOBHbBIE 3aKOHbI H | BOIPOCEI
paborh H (PM3HYECKHX 3aKOHOB rpu HOHATHSA kBaHTOBOH | CHTyauHoHHbIe
XHMHYecKoi MIaHUPOBAHKUH paboT (bu3uKw, 3aJaun
HAIpaBJIeHHOCTH, XMMHYECKOH HarmpaB/ieHHOCTH, Ymeem:
obpabarbIBats 1 a Taioke Ga3oBkle onpenenenus, NPOBOAMTE (DU3HUECKHI]
HHTEpIpETHpoBaTh | (OPMYIMPOBKM H CBojicTRA IKCMEPUMEHT, H3MEPATH
NOJTy4EeHHEIE H3YMACMBIX MHQOPMALMOHHBIX | dusuueckue BEJIHYHHEI,
pesyJbTaThl ¢ cHCTEM. o0pataTeiBaTh pesynbrarel
HCIOJIB30BaAHHEM OIIK-4.2 H3MEPEHHH, CTPOUTE
TEOPETHYECKUX YmMeer mnanuposarts u rpaduku, Gopmuposats
3HaHUI U OpraHH30BBIBATH HAYYHO- Pe3y.bTaT, BOCIpUHUMATL
NPaKTHYECKHUX HCCIIeaoBaATENBCKY O HH(popMauuro k aHaTu3y,
HABBIKOB pELIEHHs | ACATENLHOCTH; 06pabaTbiBats u CaMOCTOATENILHO YBHIETH
MAaTEeMaTHYeCKHUX U NpenocTaBiiaTh [OJTy4YyeHHbIe CJIICACTBUS
(msnyeckux samau | pesyiasTars! npodeccHonanbHolM chopmynupoBasHoro
ACATEIILHOCTH € NPUMEHEHHEM | pesysbTaTa u
KOMIBIOTEPHBIX TEXHOMOr Ui CaMOCTOSTENIEHO AeNaTh
OIIK-4.3 BBIBOJIBI,
Brageer ciocoGrocTsio Bnraoeem:
CaMOCTOSTENIbHO BBHIARIIATE -OCHOBHBIMH NpHEMaMH
€CTECTBEHHOHAYYHYIO CYIIHOCTS 00pabotku u

np06neM H NPHUBIIEKATh U9 UX npeacraBiacHUs

peLieHuss (I]H3HKO- IKCIIEPHMEHTAIbHBIX
MaTeMaTHYeCKH i arrmapar, JaHHBIX,

HaBbIKAMH pelIeHus - HaBBIKaAMH peuieHus
MAaTEMaTHYECKUX U ¢)M3H‘I€CKHX 3ajau4,




(usnyeckux 3amay CHOCOGHOCTEIO
IIPUBNEKATEL JUIA pelueHus
ECTECTBEHHOHayLIHI:]X
3a7ay Gusnko-

MaTeMaTHYeCKMi anmapar.

4. OFBEM " CTPYKTYPA AACHHAIIMHLI
Tpymoémkocrs AHCLHIIIHHEI COCTaBNsgeT 4 3aYCTHERIX equuu, 144 Yacog,

KonraxrHas paGora Dopmbr
obyuaromuxcs TEKYLLEro
C Me/IarOrHyecKmum KOHTpOJ11
i paboTHHKOM - ycreBaemMocTy,
N E‘ 5 = % topma
7] = = %
Haumenosanue tem w/uny g § % l§ E § np:r;;g;g::ou
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I KBAHTOBA I [IPHPOJIA 4
H3JIYYEHH S
I | Tennoeoe u3nyuenue. Keanrosas 1,2 4 4 4 4
NpHpoJia ceeTa
II SJIEMEHTLI KBAHTOBOH 4
MEXAHWUKH
1 ATOMHOH OUBHKU
2 | Crpoenne atoma. Teopus Bopa. 3.4 4 4 4 4
OMEMEHTBI KBAHTOBOMH MeXaHHKH
Ypasuenue Wpenuurepa. Yactuia 5,6 4 4 4 4 Peiitunr-
B «MOTEHUHANBHON AMey. KOHTPOJIE Nel
Ipoxornenne yacTHip! ckrosp
TNOTeHUHANBHEII Gaphep.
Tyunensublit adypexr
aTOMOB H MOJIEKY.T

9,10
CHCTEMa 3NeMEHTOB MeHneneepa
OneMeHTL KBaHTOROI m 4 4 4 4
BJIEKTPOHHKH 12 KOHTposb No2
[II JIEMEHTBI ®U3NKU 4
TRERROT Tons ]
7 | DneMenTHI KBAHTOROM CTaTHCTHKH. 13, 4 4 4 4
Teopus tennoemxoctn TBEPIBIX 14
TBEPJBIX TEJ.
IV DJIEMEHTBI ®U3UKH
anep. PagnoakrusnocTs.
Slnepubie peakiumy,

Teopus SNEKTPONPOBOAHOCTH
| | a
Beero 3a 4 cemecTp

Hpunuun Maymnu. Ilepuoanyeckas

OJIeMEHTSI COBpeMeHHO hu3uKH 7.8 4 4 4 4

Peiitunr-
KOHTpoJL Ne3

TBEPABIX TeNl. 30HHas Teopus
Crpoenne u cpoiicTsa aTommpix




S L N E AR N

Conepmalme JIEKIHOHHEBIX 3aHATHI no AHCHHITIHHe

Paznen | KBAHTOBA § HPUPOZIA U3JIYUEHUSL.
Tema 1. Teropoe usnyuenue. Kpanropasg TIpHpoaa cBeTa.

[Inanka. Keanrosag npupoaa ceeta. BHemyuij oroadderr. Ocronnbie 3aKOHEI (hoTodddekta. DoTonw],
YpasueHue Diinurreiina Ans horoapdexra. Japnenue csera. et Kommrona

Pas e Il SJIEMEHTBI KBAHTOBOH MEXAHIKI 1 ATOMHOH GUBHKKU

Tema 1. Crpoenue atoma, Teopus Bopa. Dnements KBaHTOBOH MeXaHuKH,

Conepikanne Templ, Crpoenne aroma. Teopus Bopa. Onpir Pesepdopna no pacceaHuIo o—yactig
BeIECTBOM. SlmepHas Monens atoma Pesepdopna. Cnekrp atoma Bonopoxa. Teopus BonopogononoGroro
aroMa bopa. Omnerr ®panka u Tepua. ONEMEHTBI KBaHTORO MexaHukH. ['mnoresa pe Bpoiins.
IKCnepumenTanLHoe MOATBEPKICHHE  BOJHOBBIX  cBOMNCTR MHKpodacTHll.  CooTHOLIeHHe
Heonpeaenentocrei Iefisentepra.

Tema 2. Vpapuenue Ulpenunrepa. Yactuua s «HOTCHUMANBLHOM amey. [Mpoxoscnenue YaCTHLBI CKBO3L
NOTEHUHANLHBIA Gapbep. TyHHebHbII sexr.

Conepsxanue Tembr. Bonnopag (ynxums u ee crarneTnyeckuii cMbici. Obee ypaBHenue Ulpenuurepa.

HaCTHUBL B «IOTEHUMANBLHOM  sMey, Ilpoxoknenue wactumsr cxeoay, NOoTeHUHanbHbI  Gaphep.
Tynnensusiii sdppexr.

Tema 3. Dnementr COBPEMEHHOH (DM3HKH aTOMOB K MOJIEKYJI.

Conepikanue Tempr, Coepemennble npencrasnenus o CTpocHUM atomoB. [naeHoe, opbutambhoe u

CNHHOBOE KBAHTOBOE YHCIIO
Tema 4. Tlpunuun Maymu. Mepuoguueckas CHcTeMa aneMentos Menpgeeera.

Conepikanne Tempr. Hpunuun  Taynu. Pacnpenenenue JJICKTPOHOB B aTOME MO COCTOSHHSAM,
[lepuonuueckas cucrema 3JIEMeHTOB Menneneera.

Tema 5. Dnementsl KBaHTOBOH BNEKTPOHHKH.

Conepxanue Temsl. Hornowenue, cnontannoe u HHAYLIMDOBAHHOE H3JIyueHHe CBeTa. Koapunuents
Ofinwrelina. OnThueckue KBAaHTOBBIE reHepPaTopLI

Paznen 1l DJIEMEHTBI DOU3UKH TBEPJIOT'O TEJIA.

Tema 1. DnemenTs! KBaHTOROI CTaTUCTHKH. Teopus TeruroemkocTy TBEPIBIX TEI.

Conepanne TeMbl. DeMeHTE] KBAHTOBOH cTartucThky. [Tpuuuun TOK/ICCTBEHHOCTH YacTHI. BO30HbI W
(hepmuonsr. IMonstue o KBAHTOBLIX CTaTHCTHKaX Bose — Ditnurreiina u @epmu — Jlupaxa. Teopus
TCII0CMKOCTH TBEPABIX Ten. KiaccHueckas TCOpHA TernoeMKocTH. 3akon Jlionoura u [Ty, DOHOHEI.
Tema 2. Teopus SJIEKTPONPOBOIHOCTH TBEPABIX TN, 30HHAS TE€OPHSA TREPABIX TeJl.

Conepxanre Temsl. Teopus SJIEKTPOTIPOBOAHOCTH  TBEPABIX Tel, Pacnipenenenue AJIEKTPOHOB
NIPOBOAMMOCTH B MeTalle Mo SHEPrUAM. JNIEeKTPOHHBIH  Tas3. OHeprus M ypogens Depmu.

Tunel paguoakTieHOIO pacriana. OCHOBHBIC XapaKTepUCTHKH o - y B - pacnama. y - H3JIydeHHe
PaIHOAKTHBHLIX s/iep. SlnepHble peakuuu. 3akomm COXpAaHCHUs B ANEPHBIX peakuusx. [eenue TSKEJIBIX
aaep. Llennas peakuus nenenus. Peaxuus cuntesa aromusix anep.



ToTeHUHanbHbIA 6apbep. TyHHe bHbI addexr.
Conepskanne npaktuueckux 3aHATHH. Peienue 3ajay ga ypasuenue lpenuurepa.
Tema 3. Dnementnr COBPEMEHHOH (PUIHKH aTOMOE N MoJeKy.

AEKTPOHHLIX 000JI0YeK

Tema 5. Dnementer KBAHTOBO 3/1eKTpoHMKH.

Coneprxanme npaktuueckux 3aHATUH. M3yyaenue meronos YCHJIEHHs M reHepanuu SNEKTPOMArHUTHOTO
M3JTyYeHUs.

Paznen Il 3JIEMEHTB] OU3HUKH TBEPIOI'O TEJIA.

Conepixanne J1a00paTOPHBIX 3aHsTHL 110 AUCUHITHHE

Pasnen | KBAHTOBA S [IPHPOJIA H3JIYUEHHS.

Tema 1. Ternoroe usiydenue. Kantosas npupoga ceera.

JlaGopatopras paGora Ne6.1. Onpenenenne nocrosumoi Credana-Bonbumana.

Conepxxanue naboparopHoii pabotsr: onpenesnenue NocTosHHON B 3akoHe Credana —Bonbumana no
H3JIYYEHHIO HEeYepHOTO Tena,

Jlaboparophas paGora Ne6.2. Hsyuenne Buemnero (oroapdexra u BaKyyMHBIX (poTO3/1IeMEHTOR,
Conepixanue abopaTopHoit  pa6oTs: H3YUCHHE BOJIET-AMIIEPHBIX M CBETORKIX XapaKTepHCTHK
BaKYyMHBIX (hOTO3IEMEHTOR.

Pasnen 11 SJIEMEHTBI KBAHTOBOIA MEXAHUKU 1 ATOMHOM OUBHKH

Tema 1. Crpoenne aToma, Teopus Bopa. Dnementsi KBAHTOBOI1 Mexanuku.,

JlaGoparopuas paGora Ne6.3. Onpenenenue pesonanchoro NoTeHUMaNa BO3OY KAeHMA aToMa METO/IOM
®panka-Tepa.

Conep:xanue nabopatopHoii paGoter: SKCTICPUMEHTANILHOE  TIOATBEpIK/IEHHe AHCKPETHOCTH aTOMHBIX
COCTOAHUI H KBAHTOBOTO MOIIOIIEHHs SHEPTHH aTOMOM.

Pasnien 111 DJIEMEHTBI GH3UKH TBEPIOT'O TEJIA.

Tema 2. Teopus S/ICKTPOTIPOBOIHOCTH TBEPABIX TeN. 30HHAS TEOPHA TBEPALIX TEll.

Jlabopartophas pabora  Ne6.6. Hzyuenue TEMIIEPATYPHOH  3aBHCHMOCTH CONPOTHUBNEHHUS
TIOJIYTIPOBOAHHMKOB.

Conepxanne n1abopaTopHoii paGoThL: H3MEPEHHE SMIEKTPHYECKOTO CONPOTHBICHMS NOJTYNPOBOJHHKOBOIO
obpasua B 3aaHHOM TEMIIEpaTypPHOM HHTEpBAIle U ONpe/eneH e 9HEPrHH aKTHBALIHH.

JlaGoparopras paGora NeG.7. Hzyyenne BONbT-aMNEPHLIX  XapaKTepHUCTHK TE€PMOYYBCTBHTENEHEIX
CONpPOTHBIIEHHIA.

Coneprxkanue NabopaTopHoOl paBoTkl: cHaTHe BOJIET-aMIIEPHBIX XapaKTepHCTHK TEPMOYYBCTBHTEIBHBIX
COIPOTHBJIEHMIA.

JlaGoparophas paGora Ne6. 8. Hsyuenue BOJIbT-aMIIEPHBIX XapaKTepHCTHK horoconporusnenmus.
Conepixanue n1aBopaTopHo#t paGoTeI: H3YHCHHE BOJILT-aMIIEPHBIX XapaKTEPUCTHK QOTOCONPOTHRIEH!S,
Jlabopatopuas paGora Ne6.9. Hzyuenue croiicts SJICKTPOHHO-ABIPOYHOrO Mepexoja.



Conepsxanue nabopatopHoii  paGor: O3HAKOMMThCS ¢ BOJIbT-aMIEPHBIMH XapaKTepUCTUKaMu
HOJTYnpoBoAHMKOBOrO HOzA, CBOHCTBaMH u napaMerpamu 3JIEKTPOHHO-IBIPOYHOr O nepexoza.
Paspen IV DJIEMEHTL] OUIUKHU SIJIPA U SJIEMEHTAPHBIX YACTHUIL

XapaKTepPUCTHKH.
Jlaboparopuas paGora Ne6.5. Onpenenenue koa(dpunmenTa nornomenuy B-u3nyuenus.

Conepxanue nabopaTopHoit pa6oTp: OKCIEPHMEHTANIbHOE M3yyeHye KPHBOH mornomenus B-uznyuenus
B a/IIOMMHMH, OleHKa BepxHei TPaHHLLI SHEpruu B-cnekrpa.

5. OHEHOYHLIE CPEACTBA JJ1s1 TEKYUIETO KOHTPOJIsI YCHEBAEMOCTI/I,
NPOMEJKYTOYHOI ATTECTAIIUH ITO UTOT AM OCBOEHHS AUCHUTLIUHBL
5 Y‘IEBHO-METO,I[I/I‘IECKOE OBECHEYEHHUE CAMOCTOSITEABHOIT
PABOTBI CTYIEHTOR

S.1. Texymuii KOHTPOJIL yeneBaeMocTy

(V)

BOITPOCBI JISI TPOBEIEHUS PEUTUHT-KOHTPOJIE]

PeﬁTﬂHr—KOHTpo.ubNgl.
Tennosoe usnyuenue. Pagrosecioe H3iyeHue. XapakrepucTiin Temosoro H3JTyYeHHUs.
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KBanrosas runoresa (opmyna IMnanka.
Brewmnuii thoroanekrprueckuit s¢dexr u ero sakomsr, DoToHEI.
Addexr Komnrona.
Mopens atoma Pesepdopna. Mocrynare bopa. Atom BOJIOpOfa.
I'unotesa ne Bpoitns, OkcnepuMenTanbHoe TNOATBEPAACHHE BOIHOBBIX CBOMHCTR MHKpoYacTHiy,
CootHowenue HEoMpeeneHHoCTE .
Bonnosas $yHkuus, ee colcTRA 1 CTaTHCTHYECKHI CMbIC.
- Craunonaproe ypasuenne Hlpenunrepa.
11. Yactuya B NOTEHUHaNBHOMH IMe,
12. Ilpoxoxnenne H4aCTHLIBI Yepe3 MOTeHUHANbLHbIE Oaprep.

SPe—Na v

Peﬁ'mur-KOHTponbNQZ.
1. VYpasneuue Wlpenunrepa ang S/ICKTpoHa B atome Bomopoga. I JlaBHOE, opbutanbHoe u
MAarHHTHOE KBaHTOBbIE YHC)Ia,
2. Ksanropanue SHEPrHH 3JIEKTPOHA B aToMe Bomopona. Crnektp atoma Bonopona. Ilpasuio
orbopa.
Op6uranbuslii MomenT HMITYJIbCA H MarHHTHBIH MOMEHT 3NEKTpPOHa.
CobcrBennblii Moment UMITYNbCa  SIeKTpoHa  (cru). CrvHOBbBIH  MaruuTHbI MOMEHT

B w

Knaccuueckas TeOpHs TenoemkoctH. 3axon Jjononra u Iy,

KBantosas Teopus TEII0EMKOCTH DiiHnTeling,

Teopus rennoemkoctu Hebast. DoHouer,

Bozousr u epmuommr, IonsTre o kBanTOBKIX CTaTucTHkax bose-DitHTeiina i Depmu-Iupaxa.

L®Nan

PeiiTHnr—KonTpmlegS.
1. Duepreruueckue 30Hb1 B KpHCTa/nax.
2. Knaccuduxanus TBEPBIX Te/ HA METANLBI, TIONIYNIPOBO/THHMKH | JHJIEKTPHKH.

MCTAJIJIOB U MOYNPOBOTHHKOB. Vposeun Depmu.
5.P-n nepexoj. Honynposo,aHuKoable JAHOBI.

6



8. 3akomnsl PaanoakTHBHOroO pacnapa. Anboa-, Gera- i ramMma-usnyyenuye,
9. SlnepHere peaxiuy i 34KOHLI coXpanenus. Jlenenye TaKeneIX anep. Llennas PeaKkuus aenenms.
10. Peaxiws cunresa aTOMHBIX siiep. Ipo6Gnema YNpaBiseMprx TEPMOANECPHBIX peakiuif.

8.2, Ipomexyrounas aATTeCTaUMS 110 UTOram OCBOCHHS TUCIHIIHHE] (3auer)

2. A6comotro HEpHOE Teno. 3akoy Kupxroga. 3akon Creana-bonsumana u 3aKOH BuHa.

3. Pacnpenenenne SHEPrUKH B cmekTpe abcomormo HepHOro  Tena. Mopmyia Panes-JDxunca,
Yabrpaduonerosas KatacTpoda.

4. Ksantosas runoresa y dopmyna [Tnanxa,

5. BHewnnii doroanexTprueckuii 3dext u ero sakommr. DOTOHEI,

6. Dpdexr Komnrona,

7. Mognens atoma Pesepgoppa. [MocTynare: Bopa. Atom BOJIOpoia.

8. Tunoresa pe Bpoiins, JKCnepuMeHTanbHOE TOATBEPIKICHHE BOIHOBDIX CBOMHCTR MHKPOYaCTHIL,

9. CootHoueHKe HeonpenenenocTeit,

10. Bonnosas (ynxums, ee ceotictna CTaTHCTHYECKUI cMbIc)T,

11. Hecraunonapnoe Ypasnenue lllpenunrepa.

12, Craumonaproe Ypaehenue Illpenunrepa.

13. Yactuua s NIOTEHUHATLHOH sMe,

14. Tlpoxoxnenue HaCTHUEI Yepe3 MOTeHUHANbHbII Gapeep.

15. KBanroBsiii FapMOHHECKHiT ocLmsTOp.

16. Ypasuenue Ipenunrepa mng /IEKTPOHA B aTome Bogopona, I 1aBHOE, OpOHTaNbHOE M MarHuTHOE

KBaHTOBbIE YHCna,

22. Nasepsl. Npuniun AEHCTBHS azepo.

23. Knaccuyeckas TCOpHA TemnoeMKocTH. 3akon IMononra u [Ty,

24. KsanTopas TCOPHI TENNOEMKOCTH DifHINTelHHa,

25. Teopus Tennoemkocty Hebas. Gonomp,

26.5030HbI 1 (epmuonsl. Monsrue o KBaHTOBBIX CTATHCTHKAX Boze-Diinmreiina u Depmu-Iupaka.
27. BHepreTuveckue 30up B KpHCTanax,

MOJTYIPOBOAHHKOB. VpoBeHs Depmu.
31. P-n nepexo. HOJIprOBO,ElHHKOBI:Ie JOHUOIEL.
32. 3apsn, macca u pasmMep aTomHoro sapa. Mopenu anep. SnepHeie cupr.
33. Jledpexr maccpr u SHCPrus CBs3u snpa. Vioenbuas SHEPTHS CBA3M M €€ 3aBHCHMOCTD OT MAaccoBOro

34. 3akons PaIHOAKTHBHOTO pacnana, Anbda-, Gera- u raMMa-usnyuenue.
35. Snepurie PCAKLHK M 3aK0HBI coXpanenus. Henenue Taxenpix anep. llennas peaxius AeJieHus,

5.3. CaMOCTOHTEJ'ILHaH pabdora o0yvaromerocs.

® pabota ¢ nekuMOHHEM MaTepHanoM kak o KOHCIICKTaM, nurepatype, Ttak
STIEKTPOHHBIMH HCTOYHUKAMHY HHpOpMaIuH,
®  BLINOJHEHHE I0OMAIIHETO 3a5aHus 1 IIOJIFOTOBKA K PEHTHHI-KOHTPOISIM,
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MHCBMEHHOH (hopme,
UL KOHTPOJISL 3HAHMIA CTYeHTOR TIPOBOZUTCA 3aver.

CAMOCTOSTENBHAS PABOTA CTYJIEHTORB

NPHMEPHEIE TEMEI pedeparunpix pabor
Ksanrosas dhusuka — HayKa NO3HaHHA MHKpOMHMpa.
Tlpoctpancteo u Bpems B ¢uzuke,
Yerpoiicrso u TIPHHLMN feiicTBUA cueTyuka T eirepa.
Brimpsamienne na konraxte MEeTaI-nojynpoBoguHK.
Oddekr Pamsayspa-Tayncenpa,
Keautosas Teopus TEILTOEMKOCTH: (hopmyib Siinmreitna, Jle6as 1 Tapacoga.
Oddexr 3eemana.
Honynposonukossie TPHOARKL.
9. 3aBHcMMOCTL KOHCTAHT PABHOBECHS OT TeMmnepatypi,
10. Monekynapusie CIEKTPBLI.
11. Orexr MécGayspa.
12. Bkenepument HdBHCCOHa 1 Ixepmepa.
13. Dddexr Mawmena-Baka,
14. Xapakrepucruueckue PCHTTCHOBCKHE cnekTpsl. 3akon Mozy.
15. CepxToHnkas CTPYKTYpa aTOMHBIX ypOBHeif,
16. Tapamaruurupiii pe3oHanc.
Coucox moxer 6rih SHAYHTENIBHO  paciumpeH. Temy pedepara CTYICHTBI COrnacyior c

npenogaBareiem.

PRI A WL~

DoHT  oLEHOYHBIX MarcpuamoB  (®OM) jug NpOBENEHUs  aTTecTanuu YPOBHS
chopMupoBanHOCTH KOMNETEHIMI 06yyatommxes o AUCIHUIIUHE O(POPMILIETCS OTAEIBHEM
JIOKYMEHTOM.

6. YYEBHO-METOJUYECKOE H HUH®OPMAIIMOHHOE, OBECHEYEHUE
AUCIHUATLIAHBI

6.1. Krmrooﬁecneqemmcn;

HaumeHosanue JMTCPaTypLI: aBTOp, Ha3BaHue, BUJ

OcHoBHas JIHMTEpaTypa

BbICIIEro npodeccuonansHoro obpazosanus mo
TEXHIMECKUM HanpasneHusm / T, U, Tpodumora
.— Mockea : Axanemus, 2012 — 316 C.:Hun.,
1261, — (Briciuee npogeccuonansHoe
o0pazoBanue) (bakanmaspuar) .— Ipenm. ykas.:
¢. 302-310 .— ISBN 978-5-7695-7967-7

2. Casennes, Uropp Brnanumuposuy, Kypc 2005
obueii pusnky [yuebHoe nocobue nis BTY30RB]
:B5ku./H. B. Caenper — Mockea : ACT :

Actpens, 2005 .— ISBN 5-1 7-008962-7 (ACT)

— ISBN 5-271-01033-3 (Actpens) .

3. Tankun, A.®.Jlekmin o ¢usnke. Kpantopas 2016
H saepHas dusuka/ A, . Tankun, H. C.

[Ipokomwera ; Bragum. roc. YH-TuM. A, u H.I".
CroneroBrix, —Bnagumup : Usn-po Bnl'y,

2016.-87c. meeTtcs JJICKTPOHHAsA Bepcus .—

Bubmnuorp.: c. 85, ISBN978-5-9984-0654-6

http://e.lib,vlsu.ru/bitstream/] 23456789/4747/1/0

1522.pdf




4. Mponos U.E. KeanTopax ¢usuka. OcHosuble
3aKOHBI : yuebHOe nocoBue s By30B/H. E.
HponoB .— Mocksa ] CaHKT—HeTepﬁypr :
Ousmarant : Hesckuii Huanexr : Jla6oparopus
bazossix 3Hauwmii, 2001 .— 271 ¢. - un., tabn. —
(Obwas (pusuka) — Hpenm. yxas.: c. 262-271
— ISBN 5-93208-055-8.

Hononuurensuas JUTEepatypa

http://e.Iib.v]su.ru:SO/handle/I 23456789/1871

. Tlpokomesa H.C. Coopuuk samay 1o
(usnke/H.C. INpokornesa; Bianumupcknii
FOCY1apCTBEHHbIH YHuBepcurer (Bnl'Y) —
Hsn. 2-e, Henp. u gom— Brnanumnp
Brnanumupckuii TOCYNapCTBEHHEIH yHUBEpCHTET
(BaI'V), 2010 .-65 . Bubnnorp.: c. 64. ISBN
978-5-9984-0043-38,

2. XapeHoga C.B.. ®usnka TBEPIIOro Tena :
METOJUCCKHE YKa3aHHs K 11abopaTopHbIM
pabotam no ¢usnke / C. B, Japenoga, H. C.
[Tpokoiuesa, E. JI. llamanckas ; Brnannmupcruii
I'OCYNapcTBeHHBIH yHUBEpCHTET (Bnlr'y),
Kadenpa duzuku n IpUKIaqHoii MaTeMaTuky ;
nox pexn. C. B. XKapenosoii — Bna,mmnp :
Buagumunpekuii FOCYapCTBeH bl YHIBEpCHTET
(Bal'y), 2010 — 39 ¢, : HIL, Tabn. — HUmeercs
JNICKTPOHHAA Bepeus .— Bubauorp. : c. 38,
3. Xapenosa C.B. ®usnka TBEPJOro Tena :
METONHYECKHE YKA3aHUS K nabopaTopHeM
paboram no dusuke / cocr. C. B. JKapenoga, H.
C. Ilpokoruesa, E. JI. lamanckas ;
Bramumupckuii FOCYIapCTBEHHbI YHUBepcHTET
(BaT'Y), Kadenpa dusnicn u NPUKIaaHOH
MATEMaTHkH ; nox pen. C. B. XKaperosoii .—
Bragnumup : Bragumupckuii roCynapCTBEeHHbIH
yuusepcurer (Bal'y), 2010 — 39 ¢, - 1., Tab,
— HMmeercs snextponnas Bepchsa .— bubnuorp.:
c. 38.

http://e.lib.vIsu.ru:80/handle/] 23456789/2088

2010 hitp://e.lib.vIsu.ru:80/handle/1 23456789/2065

— ]

6.2. llepnoanueckue w3nanms
«KypHan skcnepumenTanbhoii i Teopetueckoit pusnxm» JKITOD).
6.3. Hurepuer-pecypent

1. Otxpeiras ®usuka 2.6 DneKTpoHHBIii pecype. http://thsics.ru/textbook/index.html.
2. 3BC  "KOHCVYJIbTAHT

CTYAEHTA" Crynenyeckas SNICKTPOHHAsA  GHOIMOTeKa

http://www.studentlibrary.ru

8. MATEPHAJIBHO-TEXHH‘IECKOE OBECITIEYEHUE AACIUITIIAHBI
A peanusanmu  nammoii AUCIHIITAHB  UMEIOTCA  CIICIHANIbHELE IOMEIIEHHA st
IIPOBENICHHS 3aHATHI NEKLHOHHOTO THIE, 32HATHH J1a0OPAaTOPHOrO THia, TPYNIOBEIX |
HIJHMBUIYATBHBIX KOHCYIbTALHi1, TCKYIICr0 KOHTPOJIS M MPOMEXYTOUHO aTTeCTallHH, 4 TaK JKE
HOMCIICHHS. I8 CaMOCTOSTENBHO] pabotsL.  JlaGopaToprrie paboTel  mpoBomaTcs B
1ab0PaTOpPHAX KBAHTOBOI (usnku B ayn. 430-3, 431-3



Pabouyro TIpOTpaMMy cocTaBui nouent kad.Oulld , Jmutpuesa E.B,

_— il

Penensent
Jupexrop unctutyra
IIPHKIIa/IHOM MaTeMaTHKY, QH3UKH i uHGopmaruky Bal'y, /

K.(b.-M.H. - 5‘/“,? K.C. Xoprxos

C—7

Iporpamma pacemoTpena u ol0bpeHa Ha 3aceanun Ica(ﬁeﬂphl Oull®

Mpotokon Ne 77 o7 LI 8 2001 roza
3asenyromuii kadempoit Oulld /%/ B.B.Jloposxxor

Pabouyast nporpamma paccMoTpena M ono0peHa Ha 3aceqanmu Y4EOHO-MeTOAMYeCKOi KOMECCHY

Hanpasneuus 04.03.01 Xumus

IIporoxon No oT roaa

[Ipencenarens xomucenu B.A. Kyxtun
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JIMCT HNEPEYTBEPKIEHUS
PABOYEH ITPOTPAMMUE] AUCHHATILITAHBI
KBAHTOBASI ®U3UKA

Pabouas mporpamma 0106pena Ha 20 /20 Y4eOHEIif rosa

Iporokon sacenanus Kadenper No oT roja
3aBenyromuii Kagenpoii

Pa6ouas nporpamma ono0Opena na 20 /20 Y4eOHEIit roa

IIpotoxoun sacemanms Kaenprr Ne oT roja

3aBeyromuii Ka(enpoii

Pabouas nporpamma omoOpeHa Ha 20 /20 Y4eOHBIit rosa

IIpoTokon 3acenanms kahenpsr No oT romaa

3aBexyrommuit Kaenpoii
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JINCT PETUCTPALIUH N3MEHEHUIA
B pabouyro IIPOTpaMMy THCIMIUIHHE]
KBaHTOBast huzuka

obpasoBarensHoit NpOrpammer Hanpasnenus 04.03.01] Xumus,

HAaIPABICHHOCTS (MIPO(UIB) moAroToRKH Xumuueckuit ananus, XHMHYECKAS M 3KONOrHYeckas
JKeIepTr3a 00BeKToB okpyxaromeit cpess

Homep Buecens! nsmenenms g dactu/paszenst | Wcnonaurens OcHoBanne
H3MEHCHHS pabodeii nporpammpr (HoMep u nara
pacnopaauTensHoro
JMOKYMEHTA O BHECCHUH
H3MEHCHH )

Pabouas NporpaMmma  paccMoTpena  u onobpeHa  wHa saceflanun  xadenper

> IPOTOKOI Ne_ ot _ . 201 r.
e

3as. kaemnpoii f

Toonuce DHO
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