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1. OEJHX OCBOEHUA JUCIHUIIJIMHBI

IeasmMu ocBoeHHs aucUMIUMHBI «CrenrnaBbl (QU3HKH» SBIAETCH O00ECIEYEHHE
Oyaylero crenuanicTa HaydHOM dusmueckoif 6a30i, Ha KOTOPOW B BBICIICH TEXHUYECKOHU
IIKOJIE CTPOUTCS OOIIEMHKEHEePHAsl U CIeHaIbHasd MoAroToBKa. IlocienoBaTenpHOe U3yIeHNE
(usuKu BeIpabaTHIBAET CIEMU(PUUSCKAM METO MBIIIIEHHS, QU3UIECKYIO HHTYHIUIO, KOTOPbIE
OKa3BIBAIOTCS BeCbMa IUIOJOTBOPHBIMH M B JApyrux HaykaX. CrHendanuCThl, MOTy4YHBINUE
MUPOKOe (PU3UKO-MaTeMaTHdecKoe 00pa3oBaHHE, MOrYT CaMOCTOSITENIBHO OCBAMBATH HOBHIC
TEXHUUYECKHE HAMPABICHUS, YCHEMHO padoTaTh B HUX, JETKO IEPEXOIUTh OT PEIICHUS OJHHX
3a71ad K APYyTMM, MCKAaTh HECTAHAAPTHbIC W HETPAAMIMOHHEIE IYTH, YTO OCOOEHHO Ba)KHO IS
npodeccrHoHaTbHONK MOOUILHOCTH CIIEIHATMCTOB B YCIIOBHAX YCKOPEHHOT'O Pa3sBUTHS TCXHUKH.

3aaun Kypca CHelriaBbl PU3HKH:

e TeopeTHYecKas IMOArOTOBKA B 001acTd (GU3HKH, MO3BOJIAIOMAs OyayIlkuM HHXEeHepam
OPHEHTHUPOBATLCS B MOTOKE HAaydHOH M TeXHHWUeCKOM uHQopManuu u oOecreuuBaromas HM
BO3MOKHOCTh HCIIOJIB30BAHMS HOBBIX (PU3HUECKUX NPHHIMUIIOB B TEX 00aCTAX, B KOTOPHIX OHH
CHELHATU3HPYIOTCS,

e (GopMHpPOBaHHE HAYYHOI'O MBIIIEHHS, B YACTHOCTH NPABUIBHOIO IMOHMMAHKS IPaHALl
NPUMEHUMOCTH PasIHYHBIX (QU3MUCCKUX IOHATHH, 3aKOHOB, TEOPHA M YMEHHS OICHHBATH
CTENEHb IOCTOBEPHOCTH pPE3yJIbTAaTOB, MOIYYEHHBIX C IIOMOINBIO SKCIICPHMEHTAIBHBIX HITH
MaTeMaTHYeCKUX METOI0B HCCIIEIOBAHHUS;

e BEIPa0OTKA NMPHEMOB M HABBIKOB pEIICHMN KOHKPETHBIX 3alad M3 pasHbIX obnactei
(H3UKH, TOMOTAIOMUX CTYAEHTaM B JaJIbHEHIIIEM pEIaTh HHKCHEPHBIC 3a1a4H.

e 03HAaKOMJICHWE CTYIEHTOB ¢ COBPEMEHHOM HaydJHOU ammaparypoif u BhIpabOTKa y HHX
HayanbHbIX HABLIKOB IPOBEACHUS SKCIICPHMEHTANBHBIX HAyYHBIX HCCIIEIOBAHHH pasIHYHBIX

(H3HUecKUX SBICHUH M OLEHKH NOTPEINHOCTEN H3MEPEHHH.

2. MECTO JUCILHAIIJINHBI B CTPYKTYPE OIIOITI BO

BaxkHast 11€71b BBICIIEro 00pa3zoBaHUs — IMOJIYYHTh HAYyYHOE IIPEJICTABICHHUE O IPHUPOAC U
MeToAax ee mnosHaHusa. Pu3uka Kak Beoylnas Hayka O IPHPOAE HIPaeT IJIaBHYIO pOIb B
JOCTHKEHHUH 3TOM 1EIH.

[To cBOEMY CONEpKAHUIO ¥ HAYYHBIM METOJaM HCClIeJoBaHus (U3KKa SBISETCS MOTYYHM
cpeacTBOM 00pa3oBaTeNbHOTO M BOCIHMTATENBHOIO  BO3MCHCTBHS, MOMOTras —pasBHTHIO
YMCTBEHHBIX CIIOCOOHOCTEH, (OPMUPOBAHMIO HAYYHOr0 MHPOBO33PEHHMS, BOCIHMTAHHIO BOJIM H
XapakTepa NPy JOCTHKEHHH [TOCTABICHHOM LEeJH.

duzuka otHOcUTCS K 6a30BOM YacTH NporpaMMel. B COBpEMEHHOM €CTECTBO3HAHUH
IAPOKO NPUMEHSIOTCS MaTeMaTHdecKue MeToxbl [ YCHENmHOro OCBOEHHs Kypca (QH3HKH
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CTy/leHTaM HeoOXOIMMO 3HATh CIEAYIOUIHe pa3fenbl BeICIIeil MaTeMaTHKH: AU(QdepeHIuanbHOe
¥ MHTErpajbHOE HCUHCIeHHe, Tu(depeHnaIbHbIe YPaBHEHHUS, aHATUTHIECKYIO FE€OMETPHIO U
nuHelHyio anreGpy, psabl, JJEMEHTHl BEKTOPHOTO aHauu3a, QYHKIHMH KOMILIEKCHOTO
TIEPEMEHHOT0, AIEMEHTBI TEOPUHU BEPOSTHOCTEH M MATEMATHYECKON CTATHCTHKY.

3. KOMIIETEHIIMA OBYYAIOLIET' OCsl, ®OPMHUPYEMBIE B
PE3VJIBTATE OCBOEHMUSA JUCHUIIIMHBI «CITELT'JIABBI
OU3NKN»

ITocaenoBaTeqbHOE H3yYeHWE CHenriaB (U3UKH BEIpaOaTHIBACT CIEHH(YUICCKHA METON
MBINUIEHHS, (PU3NYECKYI0 WHTYMLMIO, KOTODBIE OKa3bIBAIOTCS BeChbMa IUIOJOTBOPHBIMH H B
apyrux Haykax. CHeIManucThl, HOMYIHBIIAE LIXPOKOoe HH3UKO-MaTEeMaTHIECKOe 00pa3oBaH¥e,
MOTYT CaMOCTOSITETbHO OCBAMBATH HOBBIE TEXHWYECKHE HAIpPaBJIEHHMS, yCHEIIHO paboTarh B
HUX, JIETKO IIEPEXOIUTE OT PELICHUS ONHUX 3aa4 K PEICHUIO JIPYTUX, HCKATh HECTAaHapPTHEIC U
HETPAIMIUOHHBIE IyTH, YTO OCOOEHHO BaXXHO VI HPO(ECCHOHATBHON MOOUIBPHOCTH
CIIEIMATUCTOB B YCIOBHAX YCKOPEHHOTO Pa3BHTHUS TEXHUKHU, KOIJ]A aMOPTH3ALKs JOCTHKECHUH
KOHKPETHBIX Y3KOCTIEIHATIbHbIX 3HAHHH ITPOUCXOUT YPE3BBIYANHO OBICTPO.

B mporiecce 0CBOSHUS JAaHHOW IUCLHUILIAHEI CTYACHT HOJDKEH 001anaTh CIeayoIUMH
00uenpoeccUOHAIbHLIMU KOMNEMEHYUSMU:

CIIOCOOHOCTBRIO IPUMEHSITH COOTBETCTBYIOIMH (HU3UKO-MaTEMaTHYECKUN anmnapar,
METOJIbI AaHAIK3a ¥ MOJEIHPOBAHHUS, TEOPETHIECKOTO U 3KCIEPHMEHTAIBLHOIO UCCIICNOBAHNA
npu pemrennu npodeccnonanbHex 3anad ( OIIK - 2)

B pe3ynpTare OCBOSHHS MAUCHMIUIHHBI OOYYaIOMIUMHMCS JODKEH JIEMOHCTPUPOBATH
CIIEIYIONIHE Pe3yIbTaThl 00pa30OBaHMS:

3HaTh: (DU3MYECKHE OCHOBBI, OCHOBHBIC 3aKOHBI M IOHATHA ()M3WKH, KOPPEKTHBIC
TOCTaHOBKM KIACCUYECKUX 3a1ay.

VMeTh: U3MepsATh QU3MYECKHe BEJMIUHBI, OTIPEeNsTh 00Imue GOPMEL, 3aKOHOMEPHOCTH,
MCTIONB30BaTh HMHCTPYMEHTAIbHBIE CpeicTBa (DU3HKH, MOHATh [MOCTaBICHHYIO 3a1ady,
06pabaTeIBaTh pe3ydbTaThl M3MEpeHHi, CTPOUTH Trpaduky, (GopMHpOBATH pe3yibTaT,
BOCIIPHHMMATh  UHGOpMANMIO K  aHauH3y, CaMOCTOATENBHO  YBHACTH  CIEICTBUSA
chOpMYIMPOBAHHOTO pe3yibTara, JelaTh BLIBOABI, TPAaMOTHO IONB30BATHCA  A3BIKOM
IpeaMEeTHOM 00IacTu.

BnasieTs: KyJIbTypOd MBIILIEHUS, CTIOCOOHOCTBIO K 0000INEHHIO, aHAIU3Y, BOCIPUATHIO
uH(pOpMaIK, OCTAHOBKE LEMH U BBIOOpY NyTeH €€ INOCTHIXKEHHS, OCHOBHBIMH NpHEMaMH
00paboTKH U IpeCcTaBIeHHs SKCIIEPAMEHTAIBLHBIX TaHHBIX.



4. CTPYKTYPA " COJAEP) KAHUE JUCIIMITINHBI

OO1mas TpyaI0EMKOCTh AUCLUILIMHEI COCTABISET 2 3a4€THRIX equnull (72 daca).
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Ilnan JHCOHIIHHBI

1. DnemeHTBI KBaHTOBOM omntuku TemnoBoe wu3ilydeHue. PaBHOBeCHOE H3IyYeHUE.
XapakTepuCTHKH TEIIOBOTO  H3ny4deHus. AGcomorHo yepHoe Teno. 3akoH Kupxroga. 3akon
Credama-bonpivana 1 3akoH Buna. Pacnpenenenue sHepruu B CrieKTpe adCOIIOTHO YEPHOTO
Tena. @opmyna Panes-Jl>xuHca. YneTpaduoneroBas karactpoda. KsanroBasg rumoresa H
opmyna ITnanka. Buemmnuii ¢orosnexrpuuecknii 3bdext u ero 3akoHbl. PoToHEL Dddext
Komritona u ero teopus. Moaens atoma Pesepdopaa. Iloctynater bopa. ATom Bojopona.

2. DieMeHTHl KBAaHTOBOM  Mexanuku [umotesa ne bpoiinsg. DxcnepuMeHTalIbHOE
NOJITBEPK/IEHAE BOTHOBBIX CBOMCTB Mukpouactull. COOTHOIIEHHE HEOIPENEeIEeHHOCTEH.
BonHoBas (yHKIHs, ee CBOHCTBa M CTATHCTHYECKMH cMEBICH. HecTalmoHapHOe ypaBHEHHE
Ilpenunrepa. CrammonapHoe ypaBHenue Illpenunrepa. YacTuna B IOTEHIHANBHOM sIMeE.
[IpoxoXkeHHe dYacTHIBl dYepe3 IOTCHIHMANbHBIH Oapbep. KBaHTOBEIN rapMOHHYECKHH
ocummuisTop. YpasHenwe IllpemmHrepa I 3IEKTpOHA B aroMe BoAopoda. lmaBHOe,
opOuTalbHOE W MArHUTHOE KBaHTOBBIE uMclIa. KBaHTOBaHME 3HEPrHM OJIEKTPOHA B aTOMe
sogopona. Crmextp aroma Bomoponaa. Ilpasuno orbopa. OpOuTaneHblii ¥ MarHUTHBIM MOMEHT
ynexkTpoHa. CoGCTBEHHBIM MeXaHHUYECKHH MOMEHT HMITyJbca 3JIeKTpoHa (crnuH). CruHOBBIHN
MAarHUTHBIA MOMeEHT snekTpoHa. CIMHOBOE W MarHMTHOE CIIMHOBOE KBaHTOBbIE uHcla. OmbIT
[MItepua u I'epraxa. [Tpunmun 3anpeta [Taymu. [lepuomudeckas ciucrema 31eMeHToB Meneneesa.
[MornoimeHne, CIOHTAHHOE M HWHAyLUpOBaHHOe wu3mydeHwe. Jlazepsl. IlpuHnmm nencTBus
nasepos. Knaccuyeckas teopus TemioemkocTw. 3axoH J[romonra u Iltu. KeanToBas Teopus
TerioeMKocTH Diinmretina. Teopus Temwtoemkoct Jlebas. @oHOHBL B030HEI H (HEpPMHOHEL
IToHsITHE O KBAHTOBBIX CTATUCTHKAX bo3e-DitHmTeliHa 1 Oepmu-/lupaka.

3. OcHOBHBIE TIOHSTHS (DU3WKH TBEPIOro Tena. JHEPreTHHECKHE 30HBI B KpHCTALIaX.
Pacnipe/iesieHre 3JEKTPOHOB 110 3HepreTHdeckuM 3o0HaM. KiaccmuKanwsa TBEPIBIX TEl Ha
METalllbl, IOJYIPOBOAHMKH H JHANeKTpuku. CoOCTBeHHas H IIpUMECHass IIPOBOAMMOCTH
MOIYIIPOBOAHUKOB. DJIEKTPOIPOBOAHOCTE TBEPABIX Tel. lemmeparypHas 3aBHCHMOCTh
57E€KTPONPOBONHOCTH METAUIOB W TOJYIPOBOAHHKOB. YpoBeHb ®epmu. P-n mepexor.
[ToynpoBOIHUKOBBIE JTHOIBL.

4. OcHOBBI (DM3WKKM ATOMHOTO S(pa U 3IEMEHTAPHBIX 9acTHIl. XapaKTEPUCTHKH aTOMHOTO
spa. Mopenmu atoMHOro spgpa. Maccea M 3Heprusl CBs3M siapa. 3aKOHBI PaJMOaKTHBHOTO pacrana.
Anbpa-, Geta- u raMMa-u3TydeHue. SInepHple peakliy U 3aKOHBI COXpaHeHus. Peakims qeneHus
anep.llennas peakius meneHus. Peakuus cuHTe3a aTOMHBIX suep. IIpoGiema ympaBisieMbIX
TEPMOSIICPHBIX peaknuii. Buibl B3aMMONEHCTBHHM M KIaCCHOHKALMs 3JIEMEHTAPHBIX YacTHII.
MeTo/Bl perucTpanuy 3jeMeHTapHbIX Jactull. KocMmudeckue rygu. YacTUIlbl U aHTHYACTUIIBL
Hei#trpuso.




5. OBPA3OBATEJIBHBIE TEXHOJIOI'TA

o JEKIIHOHHO-CEMUHAPCKast cucTeMa 00ydeHus ( TpatUuIlMOHHBIE JEKIIMOHHEIE,
NpaxKTH4YecKue, 1adbopaTopHbIe)

© OPUMEHEHHE MYIBTUMENUA TEXHOIOTHH ( MPOBEICHHE JICKIUMOHHBIX 3aHATHH C
[IPUMEHEHUEM KOMIBIOTEPHBIX TEXHOJIOIHH)

o JIEKOHOHHBIE M MPAaKTHUECKHE 3aHATHs KaK Hay4Hble KOH(EPEHINH 10 pe3yabTaTaM
JTOKJa/10B CTYIEHTOB

6. OIEHOYHBIE CPEJACTBA IS TEKYIIETO KOHTPOJIS
VYCIHEBAEMOCTHY, IMPOMEXYTOYHOM ATTECTAIIUM II0 WUTOTAM
OCBOEHUS NUCHUAILIAHBI U YYEBHO-METO/JIWYECKOE OBECIHEYEHME
CAMOCTOSITEJIbHOM PABOTHI CTYJIEHTOB

. paboTa ¢ JEKIIMOHHBIM MaTepHaIOM KaK [0 KOHCIEKTaM, JINTepaType, TaK H
3JIEKTPOHHBIM HCTOUYHUKOM HH(OPMAIHH

o BBIMTOJTHEHUE JIOMAITHETO 331aHusl ¥ TIOATOTOBKA K PEHTHHI-KOHTPOISIM

o BBITNIOJIHEHUE pacyeTHO-rpapuyeckux padbor:

PI'P Nel KBanToBas ¢usuka
PI'P Ne2 ®u3zuka atoma U aTOMHOTO SApa
° UT KOHTPOIIS paboThl CTYACHTOB, & TAKXKe I CTUMY/IAPOBAHUS CHCTEMATHIECKOTO
U3y4deHUs Kypca (DU3MKY B TEUESHHE CEMECTpa IPEAYCMOTPEHBI PERTHHT-KOHTPOIH. OHU
IIPOBOJIATICS B MUCBMEHHO# hopme
o JUTs KOHTPOJISE 3HAHWH CTYZICHTOB TPOBOIUTCS 3a4eT

Texymuii KOHTPOJIb YCIEBAEMOCTH
BOIIPOCHI U 3ATAHUSA 1JIs1 TPOBEJEHUSA PEATHHIT-KOHTPO.JISA

Peitmunz-kornmpo.io Nel

1. Tennosoe usnydenue. PaBHOBecHOe u3nyueHue. XapakTepHCTHKH TEIIOBOTO H3TyYEHHSL.

2. AGcomotHO uepHoe Teno. 3akoH Kupxroda. 3axons! Credana-Bonsimana u Buna.

3. Pacnpenenenue sHeprum B cnekTpe abCcomoTHO yepHoro Tena. @opmyna  Panes-J[xunHca.
YneTpaduonerosas karactpoda.

4. KsantoBas runoresa u popmysa [Tnanka

5. Buemnuii portosnexrpuyeckuit 3¢ ekt u ero 3akoHs. OOTOHEL.
6. Dddexr Komnrona u ero reopusi.

7. Mogens atoma Pesepdopaa. [Tocrynater Bopa. ATom Bogopoa.

1. Temneparypa abcomoTHo yepHOro Tena T = 6000 K. Ecmu TeMiiepaTypy Telna YMEHBIIUTD B 2
pasa, TO SHEepreTUYecKas CBETUMOCTH a0COFOTHO YEPHOTO TENa

1) ymensimmTcs B 4 pasa 3) yBenuuuTcs B 2 pasa

2) yBenuuutes B 16 pas 4) ymenpmutcst B 16 pas
2. Eciu nnuBA BOJHBI, COOTBETCTBYIONIAS MaKCHMyMY H3JIyYeHHS YMEHBUIMJIACh B 4 pa3sa, TO
TemIeparypa abCoIIOTHO YepHOTO Tena

1) yBenmuuunacs B 2 pasa 3) yBenuunnach B 4 pasza

6



2) yMeHbIIHJIAch B 4 pa3a 4) yMEHBIINIIACH B 2 pa3a.
3. Ecau 3auepHEHHYIO NJIaCTUHKY, Ha KOTOPYIO NTafaeT CBET, 3aMEHUTh Ha 3EPKaJIbHYIO TOH e
TUIOMIAH, TO CBETOBOE JIaBICHHE

1) ocTaHeTCs HEM3MEHHBIM;  2) YMEHBIIUTCS B 2 pasza; 3) yBenuuuTcs B 2 pasa.
4., DREKTPOH B aroMe NEPEeXOIUT U3 BO3OYXKISHHOTO COCTOSHHS ¢ 3Hepruedl L B OCHOBHOE
coctosiuue ¢ sueprueit Ey. [Tpu aToM nenyckaeres GoroH. Macca ncnymeHHoro GpoTona pasHa

E, - EO E;—F, E —-E, Ey—E E +E,
1) === 4 3) 4) B Fr=m—mie
c? he he
5. Yacrora mamaromero Ha (HOTOITEMEHT U3NYdYEeHHUS }’MGHBI.HaeTCH BIBoe. Bo ckolbKo pas
HY)KHO HW3MEHHTH 3aJCplKUBalOlee HaNpsDKeHWe, ecnu paboTodl BBIXOJA JJIEKTPOHA U3
marepuana GoTosneMeHTa MOXKHO IIpeHedpednb?

1) yBenuunth B 2 paza;  3) yBEIMUHTh B 2 pas; 5)ocTtaBuTh 0€3 U3MEHEHUH.

2) YMEHBIINTH B 2 paza; 4) yMEHBIIUTE B N2 pas;
6. Tlpu 3aMeHe OOHOTO MeTala APYTUM JJIHHA BOJHBI, COOTBETCTBYIOINAS KPAacHOM rpaHuIle
hotosddexra, ymensimaercs. PaGota BRIXOAa IS BTOPOTO METalia 10 CpaBHEHHIO ¢ paboToii
BBIXOJa [715 TIEPBOTO

1) yBenM4IHIaCh; 2) YMEHBIIIUIIACE; 3) HE U3MEHUJIACH.
7. Oneitel CTOIETOBA IO UCCIEAOBAHUIO B3aUMOJECHCTBUSA H3IIyYEeHH C METaJIaMu!

1) mO3BOIHIIM ONPENIEIUTE Pa3MEPEI AIpa;

2) NOATBEPIUITH KBAHTOBYIO IIPUPOIY U3IYYECHHS,

3) HOATBEpANIIA HAJHYUE BOIHOBBIX CBOMCTB Y 3JIEKTPOHOB;

4) MOATBEPANIM FUIIOTE3Y O IUCKPETHOM CIIEKTPE YHEPIHH DJIEKTPOHOB B ATOMAX.
8. B adpdexre Komnrona poron

1) BeIOMBaeT AIEKTPOH C MOBEPXHOCTH BEILECTBA,

2) mepemaeT 3NEKTPOHY YacTh dHEPrHH IIPH YIPYTOM CTOJIKHOBEHHH,

3) mepemaeT ANMEKTPOHY YacTh SHEPIHH IIPH HEYIPYTOM CTOJIKHOBEHHH.
9. Onbrtel @panka u ['epna Mo UccIeIOBaHUIO AIEKTPHIECKOTO pas3psaaa B mapax pTyTH:

1) NO3BOIUIY OIIPEAEIIATE Pa3MEPEI A/1pa;

2) NOATBEPIUITH KBAHTOBYIO IPUPOLY H3ITyYECHHUS,

3) NOATBEPIWINA HaTMYUE BOJHOBBIX CBOMCTB Y 3JIEKTPOHOB,;

4) nOATBEPIAIHA THIIOTE3Y O AUCKPETHOM CIIEKTPE SHEPTUHU IEKTPOHOB B aTOMAX.
10. Ha pucyHke u3o0pakxeHbl CTallHOHApHEIE OPOUTHI aTOMa BOJOPOJA CornacHo mozxenu bopa,
a Takke YCIOBHO HM300pa)KEHBI MEPEXOBI 3JEKTPOHA C OXHOM CTAalMOHApHOH OpOUTHI Ha
JPYTYIO, COTPOBOKIAIOIIMECS M3JIyUeHHEM KBaHTa 3Heprud. B ymerpadmoneroBol obnactu
CIIeKTpa TH Mepexo bl aaioT cepuro Jlaiimana, B BUIUMOHR — cepuro banemepa, B HHQpakpacHOH
— ceputo ITamena. HauGosnpinel 4acToTe KBaHTa B BUAMMOM O0JIACTH CIEKTpa COOTBETCTBYET
epexon

1)n=4—>n=3
2)n=3—n=2
3)n=5—-n=2
4)yn=5—-n=1

el
LR

[
A

11. B teopun Bopa pamnyc n-oi KpyroBod opOHMTEI 9JIEKTPOHA B aTOME BOJOPO/a BBIPAKACTCH
. o 2

yepe3 paauMyc TmepBoit opbutel ¢opmynoit: F, =7 A . Onpenennre, Kak H3MEHAETCA

KHHETHYECKAs SHEPIHsl 3JIEKTPOHA IIPH NEepeXojie ¢ TpeTbel OpOUTEI Ha MEPBYIO.

1) yBenuuuBaercs B 9 pas 4) ymeHbpIaeTcs B 3 pasa
2) ymeHbliaeTcs B 9 pas 5) HE MeHSeTCS



3) yBenuunBaeTcs B 3 pasza
12. Omnsrte! leBuccona u [xepmepa o qudpakiiuy Ha KpUCTalIax:
1) IO3BOJIMIIM ONIPENETUTh pa3MEpEI Apa;
2) NOATBEPAUIHN KBAaHTOBYIO PUPOAY U3IIyUEHHS;
3) MOATBEpIHUIN HATUYHUE BOJTHOBBIX CBOMCTB y 9JI€KTPOHOB;
4) TIOATBEPANIIA THIIOTE3Y O JUCKPETHOM CIIEKTPE SHEPIHH 3JIEKTPOHOB B aTOMAaX.

13. CpaBHuTE ANHMHY BOJHEI Ae bpoiing % ans mapuka Maccoir m = 0,2 r ¥ IpOTOHA Maccor
P

m = 1,67-10"% xr, uMeIonmxX OMHAKOBEIE CKOPOCTH.
1) 6,57-10% 2) 8,35:10% 3) 6,57-10"%* 4) 8,35:10%4,
Peiimunz-xonmpons Ne2

1. 'mmote3a nme bBpoiins. DkcnepuMeHTaTbHOE IIOATBEP/KICHHUE BOJHOBBIX CBOMCTB
MHKPOYACTHII.

2. CooTHOIIEHHE HEOMIPENEIEHHOCTEH.

3. Bomnuoas ¢yHKIHS, €€ CBOHCTBA U CTATHCTUYCCKUM CMBICIL.

4. Hecranunonapuoe ypasuenue llIpeaunrepa. Ctanmonapaoe ypasaeHue Illpenunarepa.

5. Yacrtuma B NOTeHIMANBHOH AMeE.

6. IlpoxokmeHuwe 4YacTUIBI uepe3 TIOTEHIUWaNbHBINM Oapbep. KBaHTOBBIA TIapMOHHYECKHA

OCITMILIIATOP.
7. VYpaeueuue Illpeamnrepa ISl 3NIEKTpOHA B aToMe Bojopoza. I1aBHoe, OpOUTaTbHOE U
MarHMUTHOE KBaHTOBbIE YHCIIA.

8. KpaHTOoBaHWE SHEPrHH SNEKTPOHA B aTroMe Bojopona. CoeKkTp aroma BOAOpoa.

1. CraumonapubiM ypaBHerueM IllpenuHrepa s 37I€KTpPOHa B BOILOPOAONOAOOHOM aTtome
ABIIACTCH ypaBHeHHe
a* 2
N
7

B L R Ly
h 4ne, r

Ey =0

E 9 2.2
J}vzw+;ff[g_f€;=_X}w=g

4) vy +§—’f’gw =0
1"

2. Eciu v — OyHKUMS WMEET BUI, YKa3aHHBIM HA PHUCYHKE, TO BEPOATHOCTH OOHApYyXHTh

JIEKTPOH Ha YHAaCTKE g <xXx< % paBHa

o 4 1) 2
a0
3%
DRA

&




3. B xakoM cily4ae 3HepreTHYeCKuH CIIeKTp AJIEKTPOHA CIUIOIIHOH?

1) 3meKTpoH B noTeHIManbHON aMe mupunoi 10710 M

2) 2JIEKTPOH B aTOME

3) 37eKTPOH B MOJEKYJIE BOJIOpOa

4) cROOOIHEIH 3NEKTPOH.
4. MakcuManbHOE 3HAYCHHE IIPOCKLMM MOMEHTa HMITyJIhca 3JIeKTpOHa, Haxoasmerocs B f-
COCTOSIHUM, Ha HaTlpaBjieHue BHENTHEr0 MArHUTHOTO TOJISE PABHO

)7, 2)2h; 3)3nh; 4)4hn.
S. CKOIBKO pa3NUYHBIX COCTOSHUH MOXKET UMETh 3JEKTPOH C I'NTABHBIM KBaHTOBBIM YHCIIOM N =
47

1) 15; 2)48; 3)32; 4)54.
6. OnpenenuTs aToM, Y KOTOPOro B OCHOBHOM cocTossHuH 3anonHeHs! K, L, M — ciion 1 B N —
CII0€ PacIOIOKEHBI 7 JJIEKTPOHOB.

LYGly: 2) Gex 3)yBr. 4) 11
7. JIng HyKIIOHOB BEPHBIMHU SIBIISIFOTCS CJIEYIOIINAE YTBEPKICHUS

1) IpoTOH 06IagaeT 3apsAIOM, PABHEIM € ;

2) CIMH HEWTPOHA MEHBIIIE CIIMHA TPOTOHA;

3) Macchl HyKJIOHOB MPAaKTUYECKH OJWHAKOBBHI.
8. UeM MeHbIIIE SHEPTHUS CBA3H AApa, TEM

1) Gonbirre y Hero medext mace;

2) MeHbIIYIO paboTy HYXKHO COBEPIIMTH, YTOOBI Pa3fEIMTh 3TO AAPO Ha OTACIBHEIC
HYKIJIOHBL;

3) GoJbIlie HEPrUy BELIETUTCS IPHU paciajie 3TOTo sSApa Ha OTAeIbHbIE HyKIOHEI,

4) MeHblIIe €10 IHEPrUsl IIOKOS;

5) MeHbIlE DHEPTUU BBLICTUTCS B pPeaKIUH TEPMOSIEPHOTO CHHTE3a 3TOro sjupa C
JPYTHMU SIpaMH.
9. Ilpu a-pacriage

1) 3apsin sipa He U3MEHHUTCS, Maccea sijpa yMeHbInaeTcs Ha 4 a.e.M.;

2) 3apsiz1 AOpa YMEHbIIAeTCs Ha 2e, Macca s1pa yMECHbIIAeTCs Ha 4 a.e.M.;

3) 3apsAn sApa yMEHbIIaeTCs Ha 2e, Macca siipa He MEHSeTCs,

4) 3apsan sapa yMeHbIIAeTCs Ha 4e, Macca sapa yMEHbIIaeTes Ha 2 a.€.M.
10. Kakas monst paquoakTHBHBIX aTOMOB OCTaHETCs HE pacnaBllelics depe3 HHTepBall BpEMEHH,
paBHBIH JBYM [TEpHUOAAM IOJypaciana

50% 67% 33% 75% 25% ?
11. Cxompko 0- ¥ B- pacmajoB JOJDKHO MPOU3OUTH, YTOOB! HECTAOMIBHBIH  H30TOIN AMEPHIIHS

2945' Am npespatuics B CTaOMIBHBIN H30TOII BUCMYTA 2539 Bi?

1)8am4p 3) 6ausp

2)9amu3p 47au3p
12. SIapo azora 'y N 3aXBaTHIO ¢ -4acCTHUILY (; He) U UCITyCTHJIO IPOTOH. SIIp0 KaKoro aneMeHTa
o0pazoeanocs?

HieF - 2y%0 3)5F 450 SN

13. SInpo Gepumnus ;Be, NOITOTHB AeHTpoH ;H , mpespamaercs B sapo Gopa ''B. Kakas
9acTHUIlA IIPXA 3TOM BBIOpachIBaeTCs?

Dp 2)n 3) 4) e” 5) ucmyckaercs y -KBaHT
14. B mopsimke Bo3pacTaHuMs HMHTEHCHUBHOCTH (YHAaMEHTAIbHbLIE B3aHMOICHCTBUS

pacrojaraiTcs CIeayIomuM 00pa3soM
1) anexTpoMaruuTHOE, ci1aboe, rpaBUTAI[IOHHOE, CUIIBHOE;
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2) cnaboe, CHIIEHOE, T'PaBHTAIIHOHHOE, 3JIEKTPOMArHHTHOE,
3) aneKTpOMarsuTHOE, TPaBUTAllMOHHOE, C1adoe, CHIbHOE;
4) rpaBUTAllHOHHOE, CI1a00e, INEKTPOMATHATHOE, CHIILHOE.

Peiimunz-xonmpons Ne3

1. OpOuTanbHbIil U MarHUTHBIH MOMEHT 31eKTpoHa. CoOCTBEHHBIH MEXaHHYECKUN MOMEHT

UMITyIibca 3JieKTpoHa (cruH). CIMHOBEIM MardHUTHBIA MOMEHT 3J1eKTpoHa. CIIMHOBOE U
MarHuTHOE CIUHOBOE KBaHTOBBIE uuciaa. OnsIT llltepHa u ['epnaxa.

2. Ilpunnun zanpera [Taynu. [lepuonnueckas cucrema amemeHToB. Ipasuno or6opa.
3. Tlormomenue, CIOHTAHHOE W UHAYIIUPOBaHHOE U3nydeHue. Jlazepsl.
4. Knaccuueckas Teopus TtemnoeMKkocTd. 3axkoH rononra u IItu. KsaHtoBas Teopus
TemIoeMKocTH DHHmTelHa. Temnepatypa DHHIITEHHA.
5. Teopus tennoemkoctu Jlebas. Monens Jlebas. @ononsl. Temneparypa [lebas.
6. Tlonsitue o kBaHTOBBIX craTHcTukax @epmu-Iupaxa u bose-OiHmreiina. bo3oHE H
(EPMHUOHBL
7. Pacnpenenenust ®epmu-Jlupaka u bose-DiHmTelina. YpoBeHb U dHeprus Oepmu.
8. OOMeHHOe B3aWMOJEHCTBHE M MPUPOJA XUMHUYECKOM CBSI3M. OHEPreTHYECKHE 30HBI B
KpucTannax. Pacmpenenenue 3J1eKTPOHOB 110 SHEPreTHUECKUM 30HAM.
9. Knaccuduxanus TBepAbIX Tel Ha METAUIB], M[ONYNPOBOJHUKHA M JHIJIEKTPHKH.
TemmneparypHas 3aBUCUMOCTE 3JIE€KTPOIPOBOJHOCTH METAIIOB U IIOJIYIIPOBOJHUKOB.
10. CoGcTBeHHAs U MIPUMECHAS TIPOBOAUMOCTH MOTYIIPOBOTHUKOB. KOHTAaKT ABYX MeTaios. P-
n nepexoy. [IonynpoBOIHUKOBBIE THOBL.
11. PanuoaktuBHOCTE. Anb(a-, 6eTa- ¥ raMMa-u3IydeHne. 3aKOHbI paJuOaKTHBHOTO pacnaa.
12. CocraB 1 XapaKTepUCTHKU aTOMHOTO siapa. Monenu aroMHoro siapa. Heltpuso.
13. SAnepHpie cuibl. Macca U SHEpPrus CBA3M sSapa. B3auMocBs3s Macchl U sHepruu. Jlepekt mace.
Dneprus cBa3u. COOTHOMIEHUE MEKIY IOTHOMN dHEPrUueH U UMITYIbCOM YaCTHIIBL.
14. flnepuble peakuuM 4 3aKOHBI coXpaHeHHs. Peaknus penenus sgep. LlemHas — peaxmus
neneHus. Peakiusi cuHTe3a aTOMHBIX SIEP.
15. Bunsl B3ammonelicteuil. Teopust [lupaka mo uHTepuperanuu Bakyyma. CTONKHOBEHHE U

pacmmanx uactuil. Yactumel u  aHTHyacTHibel. Kocmmueckue syum. [lpeBpamenus wu
KrnaccuduKalus 3JeMeHTapHbIX yacTull. Keapku.

1. Cpena Ha3bIBaeTCS aKTHBHOH, €CJIM OHA

1) MOJTHOCTHIO MOTJIOIIAET NANaloIee Ha Hee U3TYICHHUE,

2) MOJHOCTHIO PACCEUBACT MMANAIOIICE Ha HEC U3ITYUEHHUE;

3) ycuiMBaeT namarolnee Ha Hee H3JIyYCHHE.
2. CucremMa HaKa4yKH Jiazepa Mo3BOJISIET

1) co3naTh HHBEPCHYIO HACEJICHHOCTh B aKTUBHOM CpeJie;

2) BBI3BaTh BEIHYXACHHOE H3JIydyeHHEe QOTOHOB;

3) obecrmeunTh BHICOKYIO KOT€peHTHOCTD JIa3€pHOI0 H3IIyYEHHS.
3. PaccmMoTpuMm [Ba KBaHTOBLIX COCTOSIHHMS, B KOTOPBIX HaXOJMTCA CHCTEMa AaTOMOB, C
sueprusMu Ei u E>, npudyeMm E> > E;. Cuctema OyneT HaXOOUTHCA B COCTOSIHUH C MHBEPCHOM
HACEJIEHHOCTBIO, €CJIH YHCI0 aToMoB N ¢ sHeprue# £ Oyzer

1) paBHO uKCay aTOMOB N2 ¢ 9HEpTHen £o;

2) MeHbIIe, yeM N2;

3) Oomapie, yeMm Na.
4. TTpunanun [laynu cnpaBeanus

1) anst BcexX TOKIECTBEHHBIX YacTUIl KBAHTOBOMEXaHHUECKON CUCTEMBIL,

2) UIst CHCTEMBI TOJKIECTBEHHBIX O030HOB;

3) ISt CHCTEMBI TOJKIECTBEHHBIX (PEPMUOHOB.
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5. Jlenenue gactuil Ha 6030HHBI U PEPMUOHEI OTIpeeNIeTCS

1) TOJBKO T7IaBHBIM KBAHTOBBIM YHUCIIOM 7}

2) TOJIBKO OpOUTAIBEHBIM KBAHTOBBIM YHUCIIOM /;

3) CHUHOBBIM KBAHTOBBIM YUCIIOM Mg}

4) opOuTanbHEIM [ U MATHUTHBIM /7 KBAHTOBBIMH YHCIIaMH.
6. 3aBHCHMOCTH MOJISPHOH TemIoeMKOCTH Cy XHMHYECKH TIIPOCTHIX TBEPIBIX TelI OT
TEMIEpaTyphl IpeacTapieHa Ha rpaduke

Cm Cwm 4 Cm Cm
F § A 4
3R 3R 3R {--mos
3R
0 T 0 L 0 T
D) 2) 3) 4)

7. TenaoeMKOCTEL CHCTEME], cocTogmmed U3 N = 10% KTaccHYeCKHX TPEXMEPHBIX HE3aBHCHMBIX
rapMOHUYECKHX ocumiusaTopoB 1pu remneparype T =300 K, paBHa
1)414 Ix/K;  2)4.,14 Ix/K;  3) 124.2 xIx/K; 4) 41.4 xIx/K.

8. JleGait moayunn TeOPETHISCKYIO 3aBUCHMOCTE MOJIIPHOHN TeII0eMKOCTH Cis OT TEMIIEPATYPEL,
paccMaTpuBas KPUCTAJUIMYECKYIO PEIIETKY KaK

1) cucreMy HEB3aMMOIEHCTBYIOUIMX YaCTHI], COBEPINAIOINMX TEIUIOBRIC KOIEOAHUS C
Pa3TMYHBIMU YaCTOTAMH;

2) CHCTEMY CBSI3aHHBIX YaCTHII, COBEPIIAIOIUX TEIUIOBBIE KONeOaHUs ¢ OJMHAKOBBIMH
YACTOTAMH;

3) cucTeMy CBSI3aHHBIX YacTHUI], COBEPINAIOIMX TEIIOBBIC KONEOAaHUS C pasIHYHBIMH
4acTOTaMH;

4) crcTeMy HEB3aMMOJEHCTBYIOIMX YACTHIl, COBEPINAIOMIUX TEIUIOBBIE KOJeOaHHA ¢
OIMHAKOBBIMH YacCTOTaMH.
9. BaneHnTHas 30Ha COOCTBEHHBIX MOJIYIIPOBOHUKOB

1) qacTUYHO 3aHATA HIEKTPOHAMHU;

2) IOJHOCTBIO 3aHATA EKTPOHAMU;

3) nepexpbIiBaeTcs cO CBOOOIHOM 30HO# BO30YKICHHBIX SHEPIHH.
10. C yBenu4yeHrEM TeMIIepaTyphl 3IEKTPOIIPOBOJHOCTD IOTYIIPOBOIHHUKOB

1) yBenmuuuBaeTcs; 2) yMEHBIIIAETCS; 3) HE MEHAETCS.
11. B obmacTu HH3KHX TEMIIEPATyp Y NOIYyIPOBOTHUKOB IIpeodiIaiaeT

1) ApIpoYHAs MPOBOAMMOCTE;  3) SNEKTPOHHAS IPOBOIUMOCTE;

2) coOCTBEHHAS MPOBOAMMOCTE; 4) IpHMecHast IPOBOAUMOCTE.

12. Peakuust 4~ —> e +v, +Vv, HE MOXKET HATH U3-3a HAPYIICHHS 3aKOHA COXPAHCHHU

1) CHHHOBOTO MOMEHTA UMITYJIBCA;
2) TeNTOHHOTO 3apsAaa;
11
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CAMOCTOATEJBHASA PABOTA CTYJAEHTOB

ITPUMEPHBIE TEMbBI PE@EPATUBHBIX PABOT

OO01as Teoprst OTHOCUTENEHOCTH ¥ KOCMOJIOTHSL.

[NTonsatue o GpyHIaAMEHTAIEHOM TPABUTAIIHOHHOM B3aUMOJEHCTBHH.

Benrle xapauku, HEHTPOHHEIE 3BE3/B! M YEPHBIE IBIPEL.

Pacmupenne BeeneHHOR U pelIMKTOBOE IEKTPOMArHUTHOE H3ITYYCHUE.

Konnenuus ropsaero bomnbimoro B3peiBa.

BozauknoBeHue rajakTuk u 3Be311. CHHTE3 XMMHYECKHUX JJIEMEHTOB B 3BE37aX.

TemHas MaTepus U TeMHast SHEPTHSL.

Bemixoe o0benuHeHne GyHIAMEHTANBHBIX B3aUMOJEHCTBH.

CynepoObe1iHEHNE H TEOPHS CTPYH.

CrapgaprHas MOJEIb 2JIEMEHTApHBIX YaCTHUIL.

11. CoBpeMeHHBIE B3IJISIBI HA CTPOCHUE 3NIEMEHTAaPHBIX YaCTHIL.

12. MeToabl perucTpaliy 3JeMeHTapHBIX YacTHIL.

13. AnTumup. AHTHUBEIIECTBO U €r0 CBOHCTRA.

14. CBepXxTeKydecTh U CBEPXIIPOBOAUMOCTb.

15. TyHHenupoBaHME B TBEPABIX TelaX U TYHHEIBHBIA MUKPOCKOIL.

16. PentrenoBckas ToMorpadus ¥ IpUMEHEHUE MarHUTHOT'O PE30HAH A,

17. ®u3uka niaa3Mel 4 yIIPaBIsIeMbId TEPMOSACPHBINA CUHTES.

18. JlocTuxeHus COBpeMeHHON OHO(QU3UKH.

19. JluHamudeckuit Xxaoc. @pakTaibl.

20. Tlopsimok u HGecnopa10k B MUPE OONBITHX MOJIEKYIL.

21. KuneTtnka u TepMoguHAMHUKa OMOIOTHYECKUX IIPOIECCOB.

22. DKCHepuMEeHTAIbHBIE HCCIEI0BAaHUS YIEKTPOMAarHUTHOTO OIS 3EMIIH.

23. MaruauTHoe 1ole 3eMiId.

24. DIeKTpUYeCcTBO B JKUBBIX OpraHU3Max.

25. DnexTtpudecTBOo B atMochepe. MonHus u e€ npupoja.

26. Ou3nYecKre METOIBI PETUCTPALIUN 3EMIICTPSCEHHH.

27. TlpumeHeHue yIbTpa3ByKa B HHTPOCKOIIHH.

28. TIpuGopsl HAHOTEXHOJOTHI: CKAaHHPYIOIIMH TYHHEIBHBIH MHKPOCKOI, aTOMHO-CHIIOBOX
MHKPO-CKOTI, ONMKHEIOIBHBIN ONTHYECKUH MUKPOCKOII.

29. Hanorexnonorus u ee npuMmeHerne. Hanomarepuans:. HarnoycTpoiicTsa.

30. JlazepHast TEpMOXUMHUS U €€ IPUMEHEHHUE.

20 o O W g b9 D

= A
E:).

Criucok MOKET OBITH 3HAUMUTENHFHO pacIIUpeH. TeMmy pedepara CTYIAEHTHI COINIACylOT C
Tperno/iaBaTesiemM.
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7. YHEBHO-METOJUYECKOE 1 UHOOPMAIIMOHHOE OBECIIEYEHHUE
JAUCHHUIINHBI CIIENTJIABBI ®U3UKU

a) OCHOBHas JIMTeparypa:

1. Owusuka : METOAUYECKHE yKa3aHWS NN IIOATOTOBKH CTYINEHTOB K TecTHpoBaHHIO / A. @.
lankwa [ ngp.] ; BrnaguMHupcKuil TOCYAapCTBEHHBIA YHHMBEPCHUTET HMEHH AJIeKcaHapa
I'puropeesuya 1 Huxonast I'puropseBuda CroneroBsx (Bal'Y), Kadenpa obmel u mpuknaHou
¢busuku .— Bmagumup : BraguMupckuii rocyIapcTBEHHBIM YHHUBEPCUTET MMEHH AJIEKCaH]Ipa
I'puropsesnua u Huxomas ['puropreBuua CroneroBeix (Bal'Y), 2013 .— 243 c¢. : w1 —
ImeeTcs 3neKTpoHHas BepeHs .— bubmmorp.: ¢. 242.

W3nanue Ha ap. Hocutene: Ouzuka [DACKTPOHHBIN pecype] : METOAMYECKHE VKa3aHusl U1
TOITOTOBKH _ CTVACHTOB K TectupoBann / A. &. Tanxkus [m ap.] : Bramumupcxuit

rOCYIapCTBEHHBIN VHUBepcHTeT nMenn Anexcannapa 'puropseBnua u Hukonas I puropseBnya
a ob1mei ¥ npuKnaaHoi huznku .— Baaaumup, 2013,

Cronetosnix (Bal'V), Kadeay

2. Kyaum Anexcanap AjdexceeBud. Ou3nKa : METOIMYECKUE YKa3aHUs K TEOPETHYECKOMY
MaTepUaly, IPaKTHIECKUM 3aHATUSIM U 3a/IaHWsIM, TECTaM, KOMIUIEKCY J1ab0opaTOpHBIX paboT
I CTYIEHTOB JHUCTaHIMOHHON GopMer oOydenns / A. A. Kymum, JI. B. I'pyrckas ;
BraguMupckuii rocy1apCTBEHHBIN YHUBEpCUTET UMeHH Anekcanapa I puropsesrya n Hukonas
I'puropsesuda CronetoBsix (Bal'V), Kadenpa obmeit u npukinagHoi QU3KKY ; 101 pell. A. A.
Kynuma .— Brnagumup : Bramumupckuii rocyiapCTBEHHbBIM YHUBEPCUTET MMEHU AJICKCaHIpa
['puropsesnua u Hukosas 'paropseBuda Cronerossix (Bnl'Y), 2013 .— 214 ¢. : uir., Tabn. —
Wmeercs anekTpoHHas Bepeust .— bubmmorp.: ¢. 211-212.

3. Ipoxomena, Hanexxna Cepreesna. CGopuuk 3amau mo ¢usuke / H. C. Ilpokomesa ;
BrnaguMupckuii rocyaapcTBeHHbIM yHuHBepcuteT (Bal'Y) — MW3n. 2-e, memp. M jgom —
Brnagumup : Bramumupckuil rocymapcrBeHHbi yaumBepcuter (Bal'Y), 2010 .— 65 c¢. —
Nmeetcs snexTponHas Bepcus .— bubmuorp.: ¢. 64.

Uznanme Ha nap. Hocutene: COopHuk 3amad mo ¢(usuke [Dmexrpormbni pecype] / H. C.
[Tpokomesa ; Bragumupckuit rocymaperseHnsii yausepeuteT (Bal'Y) .— Bnagumup, 2010 .—
ISBN 978-5-9984-0043-8.

6) JlonoIHUTENbHAS JIHTEPATYpa (110 BEIOOPY B PEKOMEHJAIMAM JIEKTOpa)

1. YeproB A.I'. 3anaunuk no ¢usuke: YueGHoe mocobue mig BTy3os / A. I'. Hepros, A. A.
Bopo6beB. — 8-e u31., mepepab. Y mom. — M. : ®usmatiar, 2007. — 640 c. : ui., Tabix. — ISBN 5-
94052-098-7.

2. Capeases M.B. Kypc obmeit ¢usmku : ygeGHoe mocobue mig BTy3os: B 3 1. / . B.
CapermbeB. — 7-¢ u3l., ctepeotun. — CII6.: Jlaae, 2007 — (JIyqmme KiaccHYecKHe y4eOHUKH)

(Knaccuueckast y4eGHas nmreparypa mo ¢(usuke) (YueOHukH 1nd Bys3oB. CrenuanbHas
nurteparypa). — ISBN 978-5-8114-0629-6.
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3. /Kapenora, Cpersiana Buxropopna. @u3uka TBEPAOro Tena : METOAMYECKHE YKa3aHHUS K
naboparopabM padoram mo ¢usuke / C. B. XKapenora, H. C. Ilpokomega, E. JI. Illamanckas ;
Brnagumupckuii rocymapcteennbiii yHuepcuter (Bal'V), Kadenpa ¢usuxy ¥ IpuximamHOR
matematuku ; nmox pex. C. B. XXapenosoi .— Bnamumup : Bragumupcekuii rocyrapcTBeHHbIH
yausepcuter (Bal'y), 2010 .— 39 c. : um, Tabn. — Vmeercss sIeKTpPOHHAs Bepcus .—
Bubnuorp.: ¢. 38.M3nanue Ha ap. HocuTene: Pusmka TBEPHOro Tena [DIeKTPOHHBIT pecype] :
METOIMUECKNEe VKa3zanus K nabopaTopHbM pabotam mo ¢usuxe / C. B. Kapenosa, H. C.
[Tpokomesa, [. JI. Illamanckag : BranuMupcKuil rocvaapcTBeHHBIH yHHMBepcHuTeT (Bal').
Kadenpa ¢usnky u npuknanaol MateMatuky ; nox pea. C. B. Kapenosa .— Braaumup, 2010.

4. Tpodumona T.H. Kypc dusuxu: yueGuoe mocobme s By3os / T. . Tpobumona. — 18-e
u3l., crepeotun. — M.: Axanemwus, 2010. — 557, [3] c.: un., moprp., Tabm — (Beicimee
npodeccroranbHOe 06pasoBanune). — [IpenM. ykas.: ¢. 537-549. — ISBN 978-5-7693-7601-0.

B) HHTEPHET-PECYpPChI
1) )KT® (Kypuan Texuuueckoit Gpuswkn). DiexTpoHHas Bepcus hitp://journals.ioffe.ru/jtt/
Hcnonp3oBanue pasHOOOpa3HBIX yUeOHBIX MAaTepPHUaIoB IIOTyYEHHBIX U3 CAUTOB HHTEPHETA
nocpeacTBoM mporpamMmel WinDjVie u Ipyrux nporpamm.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIINHBI
CIIELI'JIABBI ®U3HUKH

JIeK1MOHHBIE ayMTOPWH OCHAINEHBI TOCKaMd (M1 MapKepa MM Mena), SKPaHOM L
POEKIIMOHHBIX CHCTEM, MPOEKTOpoM HW HOyTOykoMm (B-3, 422-3, 425-3). Aymutopus [Uid
1a00paTOPHBIX 3aHSTHHM, OCHAIEHHAs COBPEMEHHBIMU IIEPCOHANBHBIMH KOMIIBIOTEpaMHU,
00bEeIMHEHHBIMH B JIOKAJIBHYIO BBIUHCIHTENBHYIO CETh U YKOMIIEKTOBAHHBIMH HEOOXOIHMBIM
CHCTEMHBIM M TIPHUKIAIHBIM MporpaMMHBIM obecriedenueM (419-3). JIaboparopun MexaHUKH U
MoneKynspHoi  pusuku(428,429),amekrpomaraetuama(425,426),ontuxu(422,424),  busuku
tBepaoro tena (430-3, 431-3).
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Pabouas mporpamMma cocrasiieHa B cootBeTcTBHY ¢ Tpebopanuamu @I'OC BO no HanpapieHHIO
13.03.03 «DHepreTuueckoe MAIIMHOCTPOEHHE», Npobunb «Jipuratead BHYTPCHHEHIO

CTOpaHU.
Pabouyro nmporpamMmy cocTaBuia MZ% AnToHOBa MLA.
§

crapiimit mpernogaBaTeib KaQeapsl Qmeﬁ U IPUKITaTHON QU3AKH

Perniensent: Clijoqe _ é%m@p gm’” DS
¥ wpopeleep kap. PN, 7.9-m 4

IIporpamva onoGpeHa Ha 3acexanuu Kadeapsl «OOmas ¥ MpUKIagHAs (QH3UKa» MPOTOKOI

Ne Ld or 941 2015T.

3aB. kadeapoi Hopoxxos B.B.

PaGouas IporpamMMa paccMOTpeHa i 0f00peHa Ha 3acelaHiy ydeOHO-METOAMIECKOH KOMUCCHH
HanpasieHns noarotopku  13.03.03  «DHepreTHuecKoe  MAIIMHOCTPOEHHE», MPO(UID
«JlBurareny BHYTPEHHETO CrOPaHHS»

[Tpotoxon Ne 23 or/7 7/ 2014%.
/ )

[Tpencenarens KOMHCCHU % /ﬁﬁg /4’ > /(/

16



