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1. HEJIX OCBOEHUA JUCHUIIJIMHBI.

Heasimu ocBoeHHsT aucCHUIUIMHBL «@Du3uka» sBisgercs olecredyeHne OyIymiero
crienuanucTa HayyHOW (usmueckord 0a30ii, Ha KOTOpPOH B BBICIIEH TEXHHYECKOW IITKOJIE
CTpOUTCS O0ILenHKEeHepHas U crienragbHas noaroroska. [locnenoarensHoe n3ydenue Gusnku
BbIpa0aTbiBaeT crneuuuueckuid MeToj| MbIIUIeHUS, (QU3NYECKYI0 HHTYUIIHIO, KOTOpbIE
OKa3bIBAIOTCS BECbMa IUIOJOTBOPHBIMM M B Jpyrux Haykax. CrenuaiucTsl, MOJyYHBIINE
MIMPOKOe (hU3MKO-MaTeMaTHyeckoe oOpa3oBaHHE, MOTYT CAMOCTOSITEIHbHO OCBaMBATh HOBBIC
TEXHUYECKHUE HAIPABICHMS, YCIEIIHO paboTaTh B HHUX, JIETKO MEPEXOAUTh OT PELICHUs OIHHUX
3ajjad K JPyruM, UCKaTb HECTaHAAPTHBIE M HETPAJULMOHHBIC IYTH, YTO OCOOEHHO BaXXHO JUIA
pohecCuoHaTBbHON MOOUIBHOCTH CIIEUAIINCTOB B YCIOBUSX YCKOPEHHOIO Pa3BUTHUS TEXHUKH.

3agauu AMCUMIIMHBI:

® TEOpeTHYecKas MOATOTOBKAa B 00JacTH (DM3MKH, MO3BOJSIOMIAS OYyIyIIMM HH)KEHEpam
OpPUEHTHPOBATHCSI B MOTOKE HAYYHOM M TEXHUYECKOH MH(pOpManmuuM M OOECIeYHBAIOIIAS UM
BO3MOXHOCTb HCIOJIb30BAHUS HOBBIX (PM3NYECKUX NPUHIIUIIOB B T€X 00J1aCTAX, B KOTOPHIX OHU
CIEUAIN3UPYIOTCS;

e (opMHUpPOBaHHME HAYYHOTO MBIIUIEHHUS, B YACTHOCTH MPABUJILHOTO TOHUMAHUSI IPAaHUIL]
IPUMEHUMOCTH PA3IMYHBIX (PU3MUECKUX MOHATHM, 3aKOHOB, TEOPUH M yMEHHUS OLIEHHUBATh
CTENEHb [JOCTOBEPHOCTH PE3YJIBTATOB, IIOJYYEHHBIX C IOMOIIBIO JKCIIEPUMEHTAIBHBIX WIIN
MaTEMaTUYECKUX METO/I0B HCCIICOBaHU;

e BbHIpabOTKa NMPUEMOB M HABBIKOB PEIICHMI KOHKPETHBIX 3a]ad M3 pa3HbIX o0nacTeit
(U3MKH, TOMOTAIOIIUX CTYJACHTaM B JAJIbHEHIIIEM pelaTh HHKCHEPHBIE 3a/1a4u.

O3HAaKOMJIGHHE CTYJEHTOB C COBPEMEHHOW HAy4YHOH ammapaTypoil W BbIpabOTKa y HHUX
HAYaJbHBIX HABBIKOB IPOBEACHHS JKCIEPUMEHTAJIBHBIX HAYYHBIX HCCIECIOBAHUN DPA3IHYHBIX

(bu3MYECKUX SIBICHUN U OLIEHKH MOTPEIIHOCTEN U3MEPEHUH.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OITIOII BO

Baxknas menp BbICHIEr0 0Opa3oBaHUs — TMOJMYYUTh HAYYHOE MPEACTABIECHUE O MPUPOAC U
MeTO/laxX ee mno3HaHusA. Pu3Mka Kak BeAyllas Hayka O IPUPOJE WIpaeT INaBHYK pOjib B
NOCTH)KEHUH dTOU IEIIH.

Jucrunnuna «Dusuka» ortHocUTCcS K ©OasoBoi dactu Onoka bB.1 ocHOBHOH
npodecCHOHAIbHONW 00pa3oBaTeNbHON TporpamMmbl.  M3ydeHWe NUCHMIUIMHBI TPOXOJIUT B
IIEPBOM CEMECTpE.

W3ydyeHne AMCHUIIMHBI TpEAnojiaraeT Hajlu4he y CTYJIEHTOB IMPOYHBIX 0a30BbIX 3HAHUUN
HIKOJbHOM PU3UKH U HyHAAMEHTaIbHBIX OCHOB MaTeMaTHKU.. J[71s1 yCIIEIIHOTO OCBOEHUS Kypca
bu3HMKY cTyZieHTaM HEOOXOJMMO 3HaTh COOTBETCTBYIOIINE Pa3/AeIbl BhICIIEH MAaTEMATUKH:

1. JuddepeHunanbHOE HCUUCIEHUE.

2.  HHTerpanpHOE UCUNCIICHUE.

3. DneMeHTbl BEKTOPHOTO aHaAIM3a.



4.  OYHKIMH KOMIUIEKCHOT'O TIEPEMEHHOTO.
5.  duddepeHunanbHple ypaBHEHHS.

6.  DIIeMEHTHI TEOPUHU BEPOSITHOCTEN U MATEMAaTUUYECKOM CTATUCTUKHU.

3. KOMIIETEHIIMU OBYYAIOHIETI'OCs, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JTUCHUIIJIMHBI (MOAYJIS)

[TocnenoBarenbHOE N3y4YeHUE (PU3UKHU BHIPAOATHIBACT CIENU(DUIESCKUIA METOI MBILIUICHHUS,
($u3NYECKYI0 MHTYULIMIO, KOTOPBIE OKA3bIBAIOTCS BEChMa IJIOJIOTBOPHBIMU U B APYTUX HAYKAX.
CrneuuanucTsl, TMOJYyYMBIIME IIHUPOKOe (U3UKO-MaTeMaTUYecKoe o0pa3oBaHHE, MOTYT
CaMOCTOSITENIbHO OCBaMBaTh HOBbIE TEXHUYECKHE HAIIPABJICHHUS, YCIIEUTHO paboTaTh B HUX, JIETKO
NEPEXOUTh OT pElIeHHUs OJHMX 3aJad K pELIEHUI0 JPYrHX, HCKaThb HECTaHIApPTHbIE U
HETPAJIMIIMOHHBIE MYTH, YTO OCOOCHHO BAXHO [UIA MPO(EecCHOHAIBHOW MOOMIBHOCTH
CIELUAINCTOB B YCIOBUSAX YCKOPEHHOI'O Pa3BUTHS TEXHUKH, KOT'/1a aMOPTU3aLUs TOCTUKEHUN

KOHKPCTHBIX Y3KOCIICIUAJIBbHBIX 3HAHHUH IMPOUCXOJUT ‘Ipe:%BBI‘IafIHo 6I)ICTp0.

B pesynbraTe OCBOCHHS AMCIUILUIMHBI OOYYarOIIUIiCS AODKEH 00MagaTh CIEAYIONIMMU
KOMIeTeHI[USIMHU

CMOCOOHOCTHIO K CaMOOpraHusanuu u camooopasosanuio (OK-7)

B pe3yabrare ocBoeHUsI PU3UKHU 00yUYAIOLIHIICH A0JZKEH JIEMOHCTPUPOBATH CIIEIYIOIINE
pe3yNbTaThl 00pa30BaHUS:
1) 3uarn:

byHIaMeHTabHbIe (U3NYECKHUE TIOHSTHS, 3aKOHBI, M TEOPUH KIIACCHYECKOW M COBPEMEHHOMN
(1076370971
2) Ymers:

MOHATH TMOCTABICHHYIO 3a/1ayy; OPUEHTHUPOBAThCS B KJIACCHUYECKUX U COBPEMEHHBIX
MOCTaHOBKAX (pyHJAaMEHTAIbHBIX U MPUKIAIHBIX (PU3HUECKUX 3ajjauax;

pHOOpeTaTh HOBBIE HAYYHbIE U MPAKTUYECKUE 3HAHUS, ONUPASICh Ha METOJIbI (DU3HUKU;

IPOBOJIUTH JKCIEPUMEHTHI U 00pabOTKy [aHHBIX C HCHOJIb30BAHUEM COBPEMEHHBIX
WHPOPMALIMOHHBIX W KOMIBIOTEPHBIX TEXHOJIOTWH, JeNaTh MpPaBUJIbHBIE BBIBOABI U3
COITOCTAaBJICHUS PE3YJIbTATOB TEOPHH U IKCIIEPHMECHTA,

IIMPOKO HCIIOJIF30BaTh HAy4YHYIO, CIIPABOYHYIO JHTEPaTypy, HHTEPHET-MH()OPMAIUIO B
pa3IMYHBIX BUJAX JEATEIbHOCTH;

PUMEHSITh HAYyKOEMKHE TEXHOJIOTHHU M MTAKEThI TPOTPaMM ISl pEIICHUs TIPUKJIIaTHBIX 32,124 B
obsacTi (U3UKH U B IPYTUX 00JACTAX MPOodheCCUOHATBLHOM IS TEIIbHOCTH.

3) Baagern:

HaBbIKAMU pabOTHl B COBPEMEHHOW (H3UYECKOH J1adopaTopuu, METOAMKOW IOCTAaHOBKH MU
npoBeieHUsT (U3NYECKOTO SKCIEPUMEHTa, HaBBIKAMU TI'PAMOTHOH 0O0pabOTKH pe3yabTaToB
OTIbITA U COTMIOCTABJICHHS UX C TEOPETUUECKUMU TaHHBIMH;

HaBBIKAMH CAMOCTOSITEIILHON pabOThI; HABBIKAMHU OCBOCHHS O0JIBIIOr0 00bEMa HHGOPMAITIT
U peIIeHUs CJIOXKHBIX U HECTAaHIAPTHBIX 3a/1a4.

METOJIJaMH HCIIOJIb30BaHUsI KOMITBIOTEpA, MHTEPHET-TEXHOJIIOTUNA NpHU pElIeHUuU 3aJad Mo
busuke;



4. CTPYKTYPA U COAEPKAHUE JTUCIUIIJIMHDbI

O6mas TpyA0EMKOCTh NUCHUIUIMHBI COCTaBseT 5 3auéTHbIX eaunuil (180uacos)

CTpyKTypa AUCHHUILIHHBI

Bunet yuebHol paboThl, O0bem ®DopMBI TEKYIIIETO
Ne | Paznen BKITIOYAsi CAMOCTOSITETIbHYIO | y4eOHOH KOHTPOJISA, opma
1/ | AMCHMILIMHBI (TeMa) paboTy CTYJCHTOB H paboThIL. ¢ MPOMEKYTOUHOU
i al TPYZIOEMKOCTh(B Yacax) NPUMEHEHUEM | aTTeCTaIlN
g % HHTEPaKTHB-
5 X HBIX METOJ0B
o = (B yacax/ %)
v | &8
12 |8
Q o, jas)
A
S EERggr s
Z 2RSS EQ W é
S| SRS E2E0 |2
1 |MEXAHHKA 2112 8 4 2 3725
3,4
2 |OCHOBBI o {256 6 4 2 2.5/25 PetiTunr-
MOJIEKYJIAIPHOU 7 KOHTpoJb Nel
OU3UKU 1
TEPMOJAMHAMUKHA
3 |DJEKTPOJMHAMMU |2 |8-11 |8 4 4 3/25
KA
4 |KOJIEFAHUSA 1 2 |12- 8 4 4 3725 PetiTunr-
BOJIHBI 15 KOHTpPOJIb Ne2
5 |OIITHUKA 2 |16-18 |6 2 6 2/25 PetiTunr-
KOHTpOJIb Ne3
Bcero 3a cemecTp 36 18 18 13,5/25 3auer
6 |OJIEMEHTBI 311,3,5, |14 16 36 7,5/25 Peittunr-
KBAHTOBOI 7,9, KOHTpoJb Nel
MEXAHUKN 11 Peiitunr-
KOHTpPOJIb Ne2
7 | QJIEMEHTBI 3 113,15, |4 2 1,5/25
DOU3BUKU 17 Peiitunr-
TBEPJIOIO TEJIA xonrpons No3
1 SIIEPHON
OU3UKU
Bcero 3a cemectp 18 18 36 9/25 DK3aMeH
Hroro 54 36 54 22,5/25% 3aueT/DK3aMeH




TemaTnyeckuii MJIaH JUCHHUIITHHDI
I. MexaHnuka

1. Beenenue. [Ipenmet pusuxu. MeToas! pU3NUECKOro UCCIIEAOBAHMS: ONBIT, TUIIOTE3a,
9KCTIEPUMEHT, TeopHsl. BakHeiime stans! nctopun Gpu3uky. Poib GU3NKN B pa3BUTUH TEXHUKH
¥ BIIMSIHE TEXHUKH Ha pa3BuTHE Qu3uky. Poip ¢pu3uku B cTanoBIeHNN HHXKeHepa. CBS3b
(GU3UKK C IPYyTMHU HayKaMH. Y CIIEXH COBPEMEHHON (PU3UKH.

2. HekoTtopsle cBeIeHUS U3 MaTeMaTuky. Poib MaTeMaTuky B u3yueHuH pu3uku. OyHKINUU
U UX npousBojHble. MHTErpupoBanue. O cMpiciae MPOU3BOAHON U MHTErpaja B MPUIOKEHUH K
Gu3nyeckuM 3aaayam. JJIEMEHTbl BEKTOPHOM alnreOphl: ONpeieeHne BEKTOPa, CII0KEHHE
BEKTOPOB, YMHOKE€HHE BEKTOPOB, TP HEepeHIIMPOBAHNE BEKTOPHBIX BEINYHH.
Juddepenunanbable ypaBHEHUs. DJI€MEHTapHbIE CBEACHUS U3 TEOPUU BEPOSITHOCTH.

3. KuHeMaTuka NocTynaTesIbHOTO IBMKeHUs. KnHeMaThka Kak pa3jiesl MEXaHUKH.
MexaHnueckoe ABMKEHHE KaK MmpocTeimas GpopMa ABMKeHHS MaTepun. MarepuaibHas TOYKa
(uactuna). Cucrema orcuera. MiHepuuanbHble cucteMbl oTcuera. Pannyc-sexrop. [Ipuniun

oTHOocuTenbHOCTH ["anunes. Tpaektopus. Pannyc kpuBu3Hel TpackTopuu. JIuneitHas ckopocTs u
JUHENHOE yCKOpeHHe. TaHreHInaabHOe U HOPMAJIBHOE YCKOPEeHHU. CBsI3b MEX/ly JINHEHHBIMU U
YIJIOBBIMU KHHEMaTU4YECKMMHU BenuuuHaMu. [loctynarensHoe qBUKEHNE TBEPAOIO TENA.

4. lnnamyKa NOCTYNaTeabHOro ABMXKEeHU. /J{lnHamuka kak pasaen Mexanuku. [lepBsiii
3aKOH HbIOTOHA M NOHSATHE MHEPLUATIBLHOM CUCTEMBI 0TCYeTa. BTopoii 3akoH HeroToHa 1

IIOHSITHE CUJIBI, MACCHI U UMITyJIbca. Y paBHeHUE nBWKeHus. Tpetuil 3akoH HproToHa u nipenesnst
ero npuMeHnMocTu. HemHeprmanpHble cucTeMbl OTcueTa. AOCONIIOTHBIE M OTHOCUTEIbHBIE
cKopocTh 1 yckopenue. Cuibl uHepuuu. Llentpobexnas cuna. Cuia Kopuonuca. Cucrema
MaTepuaibHbIX Touek. LleHTp nnepuu (ueHTp Macc). Teopema o ABHKEHUU LIEHTPa MHEPLUU.

5. BpamarenpHoe nBMKEHHE TBEPAOTro Tena. [ToHsTue abCoMOTHOTO TBEPOTO TEa.
MowmeHT cuinbl. MoMmeHT uMmityiibca. MomeHT nnepuun. Teopema IlITelinepa. Y paBHeHue
MOMEHTOB (CBSI3b MOMEHTA UMITYJIbCA C MOMEHTOM CHJIBI). Y paBHEHHE BpalllaTeIbHOTO
JBUKCHHS TBEPOTO TeJIa OTHOCUTENILHO HETOABMKHON ocu. KuHeTnueckas sHeprus
Bpararomnierocsi Teepaoro rtena. ' upockonuyeckuii 3pdexr. CBoO0aHBIE OCH.

6. 3aKOHBI COXpaHEeHUs. 3HAYEHUE U COJIEPKAHUE 3aKOHOB COXPAHECHHS B MEXaHUKE. 3aKOH
coxpaHeHus uMmiyibca. OTHOPOAHOCTh MPOCTPAHCTBA. PeakTBHOE ABMKEHHE. 3aKOH

COXPAaHCHUS MOMCHTA UMITYJIbCA. I/I30Tp0HI/I}I IMPpOCTPAHCTBA. Pa60Ta, SHEPTrHsd, MOIIHOCTD.
CBs3b MCKOY MOTEHIIHAILHOMN 3Hepmel71 u cujiol. IloHsATHE CUIIOBOTO IIOJIS. KOHCCpBaTI/IBHBIC 151
HCKOHCCPBATUBHLIC CUJIBI. 3aKkoH COXPAaHCHUS SHCPIrU B MECXaHUKE. OI[HOpOl[HOCTB BPCMCHH.
KOHCCpBaTI/IBHaﬂ H AUCCHUIIaTHBHAA CUCTEMBI.

7. Di1eMEeHThI MEXAHUKH KUAKOCTEH 1 razoB. OO1mre cBoicTBa )KUIKOCTEN U Ia30B.
VYpaBHenue neuxeHus B popme Ditnepa. [lose ckopocTeit, mMHUM U TpyOKU TOKa. Y paBHEHHE

HEpa3pbIBHOCTU. Y paBHeHUe bepHysum. Cucrema ypaBHEHUM ra30iMHaMuKH. Bsa3kocTs.
Teuenwne Bszkoi sxugroctu. @opmyna [lyaseiins. JlamuHapHbIid U TypOyJIEHTHBIA PEKUMBI
teueHus. Lupkymsanus ckopoctu. [loTeHnanbHoOe 1 BUXpEBOE ABUKEHUS. [|BUKEHUE TEIN B
JKUJKOCTAX U rasax. Teopema XKykoBckoro.



8. DIEeMEHTHI crieniaibHOW TEOPUU OTHOCUTEIBHOCTHU. [[pUHIIUIT OTHOCUTEIBHOCTH

OnnmreitHa. Ponbs ckopoctu cBeta. [Toctynar nmocrostHcTBa ckopocTH cBeta. [IpeodpasoBanus
Jlopenua. JIopeHI1IEBO COKpaIlEHHE JIMHBI U 3aMEJIJIEHUE BPEMEHHU. PENSITUBUCTCKUI UMITYJIBC.
Bsaumocss3bs Maccrl v sHepruu. Jledekt macc. DHeprus cBsi3u. COOTHOIIEHNE MEKITY MTOJHON
SHEpPrUeil ¥ UMITYJILCOM YacTHUIlbl. [ paHuIia MPUMEHUMOCTH KJIACCUYECKOM (HbIOTOHOBCKO)
MEXaHUKH.

II . OcHOBBI MOJIEKYJISAPHON PU3HKH U TEPMOAUHAMHUKH

9. MonekyJIsIpHO-KHHETHYECKas TEOPUs UeANbHOTrO ra3a. OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KHHETHYECKOW TEOPHH BelecTBa. MUKPO- 1 MAaKPOCOCTOSIHHSI CHCTEMBI.
Makpockonnueckue napamerpsl. [IonaTre naeanbHOro raza. MonekynsipHO-KMHETHYECKOE
TOJIKOBaHUE TeMIepaTypbl. Yncio cTenenei cBoOO bl MOJIEKYIbl. BHYTpeHH:s sHeprust
U/I€aIbHOTO ra3a. 3aKOH PaBHOPACHPEIEICHUs SHEPTUH 110 CTeneHsIM cBo0o1bl. JlaBieHue rasa c
TOUYKH 3PEHUS MOJIEKYJISIPHO-KUHETHUECKON Teopur. OCHOBHOE YpaBHEHUE MOJIEKYJISPHO —
KMHETUYECKOW TeOpuu. Y paBHEHUE COCTOSIHMS UJIeallbHOTO ra3a (ypaBHeHue Knaneiipona —
Menpeneesa) .

10. D1eMEHTHI KIACCHYECKOM CTATHUCTUKHU. JIMHAMUYECKUE B CTATUCTUUCCKHUEC
3aKOHOMEPHOCTHU B (pr3nke. CTaTUCTHUSCKUN METOJ HCcClieoBaHus cucteM. da3oBoe
MIPOCTPAHCTBO, (pa3oBast Touka, pasopas sueiika. [lonsarue o pyHKIMU pacpeaencHus.
Craructrueckoe ycpennenue. Pacnpenenenune MaxkcBenia (pacnpeaeieHne MOJIEKYJT 10
a0COMIOTHBIM 3HaYeHHSIM ckopocTn). CpenHue ckopoctu Monekyi. bapomerpudeckas popmyna.
Pacnpenenenune bonsuimana. Pacnipenenenne Makcsesuia — bosbiimana.

11. PeasibHbIe ra3bl. CUIIBI MEXMOJIEKYJIIPHOTO B3aMMOACHCTBUS B razax. Y paBHeHue BaH-
nep-Baanbca. 3oTepmbl peanbHoro raza. Meractadbuiibable coctosiaus. Kputuueckoe
coctosiHre. BHyTpeHHsis sHeprust peasibHOro rasza. D¢ dekt Jxoyns — Tomcona. CxuxeHue ra3oB
Y TIOJIyYCHHE HU3KUX TEMIIepaTyp.

12. CBOMCTBA JKUJIKOCTEH. XapaKTEPUCTUKA KUJIKOTO COCTOSSHUS. CTPOEHUE JKUKOCTEH.
brvxunii nopanok. IlosepxHocTHOE HaTsKeHNE. CHilbl, BO3HUKAOIME HA KPUBOM ITOBEPXHOCTH
xuakoctu. @opmyna Jlamiaca. YcnoBus paBHOBeCHs Ha IpaHulle AByX cpea. Kpaesoii yroi.
CmaunBanue. KanwisipHble siBI€HUS.

13. CBoiicTBa TBepAbIX Ted. AMOp(dHBIE U KpUcTaindeckue tena. Kpucrannuueckas
pemrerka. JlaneHui OpsAA0K. Ypyras u rmiactadeckas aedopmaruu. 3akoH ['yka. JledexTo! B
Kpucrauiax. JKuakue KpucTaisl.

14. ®a3oBble paBHOBecHUs U (ha3oBbIe iepexoabl. Pa3bl BEIecTBa. Y CIOBUS PABHOBECHS
¢a3. Ucnapenue u konneHcauus. [Inasnenue n kpucranauzanus. Y pasHenue Knanelipona —
Knaysnyca. ®a3zoBas nuarpamma (quarpamMmma coctosiuust). TpoiiHast Touka.

15. DneMeHThI Teopuu CTONKHOBeHUH. [ToHsATHE CTONKHOBEHUS. YTIPyroe U HeyIpyroe
cronkHoBeHUs. [IpunenpHoe paccTosiaue. Paccessuue yactui. CpemHsis IiTMHa CBOOOIHOTO
npoOera. [IpuHIMNI 1€TaTbHOTO PaBHOBECHS.

16. DaeMeHTHI duzndeckoit KHHEeTUKH. [lonsTre o pusnyeckoit kunetnke. HepaBHOBECHBIC
cuctembl. Bpems penakcauuu. Ssnenus nepenoca. Audoysus. Koapdpumuent nudpdysun.




TemtonpoBogHOCTh. KoadhunimeHT TermonpoBoiHOCTH. BSI3KOCTh (BHYTpEHHEE TPEHUE).
Koaddunuent Bsa3koctu. JlnHaMuyeckas 1 KHHEMaTHIeCKast BI3KOCTb.

17. IllepBoe Hauano TepMoAHAMUKH. CTATUCTUUECKUN U TEPMOJIUHAMHYECKUN METO/IBI.
Tepmoannamuueckas cucreMa. TepmoauHamuueckuii npouecc. OCHOBHbBIE TEPMOIMHAMUYECKHE

MOHSTHSI: BHYTPEHHSISI SHEpTHUs, padoTa, TerioTa. PopMyIupOBKH MEPBOTO Hayata
TEPMOJMHAMHKH. Y paBHEHHUE MEPBOT0 Hauansa TePMOAMHAMUKH. TernaoéMKOCTh. 3aBUCUMOCTD
TEIUIOEMKOCTH HJICATbHOTO Ta3a OT BUAA mpouecca. opmyna Maitepa. PaboTa, coBepiaemas
ra3oM IpH U30Mpolieccax. JHTAIbNUA (TeruioBas GyHKINS ). AquadaTHIeCKui mpoiece.
TennoéMKoCcTh TBEPABIX TE.

18. Bropoe Hauano TepMoarHaMUKU. PaBHOBECHBIE 1 HEPABHOBECHBIE COCTOSIHUSA
cucreMbl. OOpaTuMble 1 HeoOpaTuMbIe rporiecchl. Kpyrosoi mpomecc (1iukir). @opMyTupoBKH
BTOpOro Hauvana repMoauHamuku. [ukn Kapro u ero KIIJI nis maeansHoro rasa. Tennoseie
JIBUTATENH M XOJIOAWIbHBIE MamnHbl. Makcumanbsublil KIT/] TerioBoro aeurarensi. SHTpomus.

CraTtuctudeckuil Bec (TepMOJUHAMUYECKAs: BEPOSTHOCTD). 3aKOH BO3pAaCTaHHsI SHTPOIHH.
Craructuyeckoe TOJIKOBaHUE BTOPOrO Hayaja TEPMOJINHAMUKH.

II1. DylekTpUYEeCTBO U MarHeTU3M

19. DnemenTsl Teopuu nosst. CKaysspHbIC U BEKTOPHBIE OIS B (pusuke. I'pagueHt

CKaJIsIpHOTO ToJs. JluBepreHirs BeKTOpHOro noisi. Porop BekTopHoro moss. Oneparop
["ammbTOHA (Omeparop «Habma»). Oneparop Jlamnaca («iarmacuan»). HekoTopbie
WUHTETPaIbHBIC TEOPEMBI.

20. Hanpsik€HHOCTD DJICKTPOCTATUYECKOTO MO B BAKYYME. DIIEKTPUUECKUH 3apsijl.
CoxpaHeHue 1 HHBApUAHTHOCTH 3apsiaa. JluckperHocTs 3apsana. 3akoH Kynona. [lonsitue

3JeKTpocTaTudeckoro noss. CuaoBble TMHUM (JTMHUU HanpspkeHHocTH). [Tpuniun
CYNEPIIO3ULUH IEKTPOCTaTUYECKUX noJier. I1oTok BekTopa HanpspkeHHocTH. Teopema [Maycca
JUISL 3JIEKTPOCTAaTUYECKOTO MO B BaKyyMe U €€ cBs3b ¢ 3akoHoM Kynona. Jluddepennuanpuas
dbopma teopemsl ["aycca. [Ipumenenune Teopemsl ['aycca aiis pacdera mosiei.

21. IloTeH1man 31eKTPOCTaTUYECKOTO MO B BakyyMe. PaboTa cuil 3J1eKTpocTaTH4eCcKOro

nostst. L{upKymsitust Hanps>KeHHOCTH AJIEKTPOCTATUYECKOTO 1oJIs. POTOp HanpskeHHOCTH
3JIEKTPOCTATHYECKOTO MoJIs. [loTeHIManbHOCTh (KOHCEPBATUBHOCTD) AIEKTPOCTATHUECKOTO
nosist. [Torenninan. PasHocTh moTeHInanoB. CBS3b MEXAY MOTEHIIMATIOM U HAMPSHKEHHOCTHIO
3JIEKTPOCTATUYECKOTO MoJid. Y paBHeHuUe Jlamiaca. DNeKTpUUeCKU TUMOJIb. DINEKTPUUECKUNA
MOMEHT AUNOJs (AUMOIbHBINA MOMEHT). [loTeHIIMan 1 HanpsHKEHHOCTD MO AUNoJs. MoMeHT
CHUJI, IEUCTBYIOIINM HA TUTIONH BO BHEIIHEM 3JIEKTPUUYECKOM T0JIe. DHEPTrus JUMOJIA B
AJICKTPUYECKOM TI0JIC.

22. DAeKTpUYecKoe nose B audiiekTpukax. CBoOOIHbIE U CBA3aHHbBIE 3apsi/ibl B BEILIECTBE.
Croponnue 3apsanbl. [lonsipHbie 1 HEMONSPHBIE MOJIEKYJIbL. TUIBI TUAIEKTPUKOB. MloHHAs,
AJIEKTPOHHASI U OPUEHTAlMOHHAs noJispu3anuu. [lonsapuzyeMocTbs MOJIEKYIIbI.
[TonsipuzoBanHOCTH (BEeKTOp noJsipu3anuu). OQHOPOHAS U HEOJAHOPOIHAS nojsipu3anuu. CBs3b
MOJISIPU30BAHHOCTH C MOBEPXHOCTHOM MJIOTHOCTHIO MOJIAPU3ALIMOHHOTO 3apsija.

JuanekTpuyeckass BOCOPUMMYHMBOCTD BEIIECTBA U €€ 3aBUCUMOCTD OT TeMIieparypsel. Teopema
["aycca y1st 37€KTPUYECKOTO MOl B IUIEKTPUKE. DIEKTPUUECKOE CMEIEHHE (JIeKTprudecKas



MHAYKIMS) B TU3JIEKTpUKE. J(ManekTpuyeckas NIpOHUIAEMOCTh Cpeibl. Beruncienue
HAIMpPAXKCHHOCTHU 3JICKTPUYCCKOTO ITOJIAA B JUDJICKTPHUKE. FpaHI/ILIHBIG YCJI0BUA OJIA
AIIEKTPUYECKOTO I0JI HAa TPAHULIE pa3jiena “AUIEKTPUK — JUAIEKTPUK . CEerHeTOAIEKTPUKH.

23. DAeKTpUYECKOe 10Jie MPOBOAHUKOB. PacnpeneneHue 3aps10B B IPOBOJHUKE.

DNEKTPOCTATUUECKOE M0JI€ BHYTPHU U CHAPY U MPOBOJHUKA. ['paHUUHbIE YCIIOBUS HA TPaHUIIE
“IpPOBOJHUK-BaKyyM . DJIEKTPUUYECKUE CBOWCTBA IPOBOASIIEH 000I0UKH. DIEKTPOCTaTHUECKAs]
3amuTa. Metona n3o0pakeHuil. ['paHUYHBIC YCIOBUS HA TPAHUIIE ““TIPOBOTHUK-TUIICKTPUK .
ONeKTPOEMKOCTh YyETUHEHHOTO MPOBOIHNKA, CUCTEMBI IPOBOAHUKOB U KOHJIEHCATOPA.
OreKTpudecKas 3Heprusi CHCTEMbl TOUEUHBIX 3apsi/I0B. DHEPrHsl 3apsKEHHOTO ITPOBOIHUKA,
CUCTEMBI IIPOBOJIHUKOB U KOHJAEHCATOpa. DHEPTUs AJIEKTpocTaTudeckoro noisd. OobéMHas
IJIOTHOCTb SHEPTUH 3JIEKTPOCTATHUECKOTO MOJIS.

24. I1ocTOSHHBIN AJIEKTPUYECKUI TOK. XapaKTEepUCTUKHU AJIEKTPOCTATUYECKOIO TOKA!

MJIOTHOCTh TOKA, CHJIa TOKA. Y CJIOBUE CYIIIECTBOBAHUS SJIEKTPUUYECKOTr0 TOKa. CTOPOHHHE CHIIBI.
PaznocTh norenimanos, HanpskeHue, anekTpoaskyas cuina (3/1C). Knaccuueckas
AJIEKTPOHHASI TEOPUS JIEKTPOIPOBOIUMOCTU MeTalioB. 3akoHbl OMa u [[xoyns-Jlenna B
nuddepennranbpaoi Gopme. 3akonsl OMa u JIxoyis-JIenna B uaterpanbaoi popme. 3akoH
Oma 1t HeotHOpoaHOTO yuacTka mend. [IpaBuna Kupxroda. HemoctaTouHOCTE KitacCHYECKO#
AJIEKTPOHHOU TEOPUH IEKTPOTPOBOTUMOCTH.

25. DneMeHThI GU3HYECKON SACKTPOHUKH. DIICKTPUUECKHUI TOK B BaKyyMe. DJICKTPOHHAS
smuccus. PaboTa BbIxoga 3JIeKTPOHOB M3 MeTajuIa. DIIEKTPUUECKHi TOK B Taze. [Iporecchr
WOHM3AIHU 1 pekoMOuHanuu. Paborta nonnsanuu. [ToreHnnan nonusanuu. Y papHas
noHuzanus. HecamoctoaTenbHbIN ra3oBbii pa3psaa. CaMOCTOSATENbHBIN ra30BbIi pa3psaa. Boabt-
aMIlepHasi XapaKTEepUCTHKA Ta30BOT0 pa3psiaa. Buasl pa3psaos.

26. [Ina3ma. [Tonsarue o mnazme. CriocoObl cozganus mia3Mbl. KBasuHEHTpaabHOCTD
MJ1a3Mbl. DJIEKTPOIPOBOAHOCTD 11a3Mbl. JlebaeBckuii paauyc (nedaeBckas JiruHa)
skpanupoBanus. [Inasmennas yacrora. HuskoremnepaTtypHas ria3ma u ee IpuMeHEHHE.
BricokoTemmneparyphast mia3ma. [Ipobiaema ocymiecTBiaeH s yIpaBiIsieMOro TEPMOsIEPHOTO
CHHTE3A.

27. MarnuTHoe noJjie B BakyyMe. 3akoH Amnepa. MarautHas uaaykuus. 3akon buo —
Cagapa (3axon buo — CaBapa — Jlanuiaca). [lonsitie MarauTHOrO nofist. [lpuHIMI cyneprno3uimn
MarHuTHeIX nojei. Cuna Jlopenna u cuina Amrnepa. BUTok ¢ TOKOM B MAarHUTHOM TIOJIE.
MarsuTtHelii MOMEHT. MOMEHT CHIJI, JENCTBYIOINI HAa PAMKY C TOKOM BO BHEIIHEM MarHUTHOM
nosie. MarHuTHOE MoJie NPSIMOJMHEWHOTO U KPyroBOro TOKOB. L{UpKymsilust BEKTOpa MArHUTHOM
WHIYKIUA. 3aKOH TIOJIHOTO TOKa (TeopeMa O MUPKYJISAINH HHIYKIIMH MarHUTHOTO T0JIs1) B
Bakyyme. [[puMeHeHune 3akoHa MOJHOro TOKA ISl pacyeTa MarHUTHBIX MoJiell. MarHuTHoe nose
JUTMHHOTO COJICHOUIA U TOpOUJa. MarHuTHOE B3aUMOICMCTBHE TOKOB. EquHUIIA CHIIBI TOKA —

amnep. BuxpeBoe none nBrkymerocs 3apsijaa. THBapruaHTHOCTH SJEKTPUUECKOTO 3apsiia.
MarauTtHoe moJjie Kak PeIsITUBUCTCKUN dPDeKT.

28. JIBukeHre 3apsyKeHHOW YaCTUITLI B QJICKTPUYECKOM M MAarHUTHOM MHoJisX. [[BrkeHue
3apsKEHHOW YaCTHIIHI B 3JIEKTPUUYECKOM U MarHUTHOM MoJisix. [loHsTHE 00 37IeKTPOHHON ONTHKE.
Oddext Xomra. YckopuTeau 3apsSKEHHBIX YaCTHII.




29. MarnuTHoe nosie B Beniectse. [loHsATHE MarHUTHOTO MOMEHTa atoMa. Mukpo- u

MakpoTOKU. MosekyspHble TOkHM. HaMarHnueHHOCTh (BEKTOp HaMarHMUMBaHus). MarHuTHast
BOCIIPUHUMYHMBOCTD BEUIECTBA U €€ 3aBUCUMOCTb OT TEMIIEPATYPHI. 3aKOH MOJIHOI0 TOKa (Teopema
0 UUPKYJISILMK HaNpsSHKEHHOCTH MarHUTHOTO 110Jis1) B BeulecTBe. Hanmpssk€HHOCTh MarHUTHOT'O
I0JIs B BenlecTBe. MarHuTHas NpOHULAEMOCTh cpeibl. MHAyKIMs MarHuTHOTO 1OJIS B
BelleCTBE. | paHUYHBIEC YCI0BUA MJI1 MATHUTHOTI'O ITI0JI1 HA TPAaHULIE pas3zeiia AByX cpel. TUIb
MarHeTukoB. Touka Kropu. Jlomensl. KpuBas HamarHu4uBaHus.

30. DnexkrpomarauTHas HHAYKIWA. OnbiT @apanes. Marautasiii notok. 1C uaaykmmm.
OCHOBHOH 3aKOH 3JIEKTPOMarHUTHOW MHAYKIMH (3akoH Dapanes). BeIBoJ OCHOBHOTO 3aKOHA
3JICKTPOMArHUTHOW MHIYKIIMH U3 3aKOHA COXPAHEHMs DHEPTHH, a TAK)KE HA OCHOBE
anekTponHou Teopun. [IpaBusno Jlenna (3axoH JleHna). SIBieHre caMOMHTyKIIUH.
NunyxktuBHOCTH. HAYKTUBHOCTH JJIMHHOTO COJICHOU 1. TOKHM 3aMbIKaHUS U Pa3MbIKAHUS LIETIH.
SBneHne B3aMMHOW UHAYKIUH. B3auMHasi ”HIYKTUBHOCTh. DHEPIrUsi MATrHUTHOTO TTOJIS.
O06BEMHAS TIIIOTHOCTh YHEPTUM MAaTHUTHOTO TTOJISL.

IV. Kosie0anus ¥ BoJIHBI

31. Mexanunueckue konebanus. CBoO60HbIE (COOCTBEHHBIE) U BHIHYKACHHBIE KOJCOAHMUS.
[Tonsitue 06 aBToKONEOaHMIX. [(uddepennnanbHoe ypaBHEHHE TAPMOHUYECKIX KoIeOaHu 1
€ro perieHue. XapakTepUCTUKUA TApMOHHYECKUX KoJieOanuii. [ToHsITHE 0 rapMOHUYECKOM U
aHTAPMOHUYECKOM OcIuIATOpe. M30XpoHHOCTH KoJIe0aHU. DHEPTHUsl TApMOHUYECKUX
kosnebanuii. ClnoxkeHne 0OJIMHAKOBO HAMPaBICHHBIX (CKATISPHBIX) TAPMOHUUYECKUX KOICOAHUIA.
Meton BekTOpHOI muarpammsel. buenus. CiaoxeHne B3auMHO MEPHEHIUKYIISIPHBIX (BEKTOPHBIX)
rapMoHndeckux kosnebanuii. @urypsl Jluccaxy. nddepennuansnoe ypaBHeHHE 3aTyXaIOMUX
Kosie0aHu# U ero peieHue. Anepuoandeckuii mporecc. Yactora u KO3PPUIMEHT 3aTyXaHHUsL.

Jlorapudmuueckuit AEKpEeMEHT 3aTyXaHus U T0OPOTHOCTh KOJIeOATETbHON CHCTEMBI.
HuddepennnansHoe ypaBHEHNHE BBIHYKACHHBIX KOJeOaHUH U ero pelienrne. AMIUIMTYy1a U ¢asza
IIPU BBIHYKJICHHBIX MEXaHMYECKHUX KosiebaHusx. Mexanndeckuil pesoHanc. PesoHaHcHble
KkpuBble. COOTHOIIEHHE MEX 1y (pa3aMu BBIHYK/IAOLIEH CUIIbI U CKOPOCTH IPU MEXAHUYECKOM
pe3onance. CriekTp KoJieOaHU, TOHATHE O passiokeHuH Dypre.

32. MexaHn4eckre BOJHBI. MexaHu3M 00pa30BaHMs MEXaHUYECKHUX BOJIH B YIIPYTO#l cpejie.

[IpononbHbIe U nONIEpeYHbIe BOIHBL. BOIHOBOE ypaBHEHUE U ero peuienue. ['apmonndeckue
BOJIHBI U UX XapaKTEPUCTUKHU. Y 1apHble BOJIHBL. [IpUHIMN Cynepno3uiiuy BOJIH U TPAHULA €T0
npuMeHUMOCTH. Pa3zoBasi CKOPOCTb U JUCIEPCHUs BOJIH. BOIIHOBOI MakeT 1 rpynmnoBas CKOPOCTb.
[onsarue o xorepentHOCTH. MHTEpdepentms BonH. CTosune BomHbL. DddexT Jomnepa mis
3BYKOBBIX BOJIH. YIIbTpa- U HHPPA3BYKH.

33. DaekTpomarHuTHele konebanud. JuddepennuansHoe ypaBHeHHE KoebaHuil B
KoJIeOaTeIbHOM KOHTYpE U ero peuenue. JuddepennmanbHoe ypaBHEHNE 3aTyXalOLIINX

3JIEKTPOMArHUTHBIX KosiebaHui U ero peuenue. Yacrora u KoaGUIMEHT 3aTyXaHUs
3JIEKTPOMAarHuTHOro Kojiebanus. Jlorapudmuyeckuit AEKpeMEHT 3aTyXaHusl U T0OPOTHOCTh
KOHTYypa. J{uddepennmanbHoe ypaBHEHNE BbIHYKAECHHBIX 3JIEKTPOMAarHUTHBIX KoJeOaHH 1 ero
pemeHre. AMIITUTYAa U ¢a3a Npu BEIHYKAESHHBIX 2JIEKTPOMAarHUTHBIX KoseOaHusx. Pesonanc B
Kosie0aTeIbHOM KOHTYpe. Pe3oHaHCHBIE KpUBBIE JUIsl HAIIPSDKEHUS U CUITBI TOKa. [lepeMenHblit
TOK.



34. DnekTpoMarHuTHbIC BOJIHBL. DapageeBcKas U MaKCBEUIOBCKAsI TPAKTOBKH SIBJICHUS

AIEKTPOMATrHUTHON MHAYKIMU. TOK cMemeHus. DaeKTpoMaruuTHoe nose. Cucrtema ypaBHEHUM
Makcsemia. BonmHoBoe ypaBHEHUE JUIsl 3JIEKTPOMAarHUTHOTO MOJIsl U ero pemienne. CKopocTb
pacmnpocTpaHeHHs 3JIEKTPOMAarHUTHBIX BOJIH B cpesiax. OCHOBHBIE CBOMCTBA IEKTPOMArHUTHBIX
BoJiH. Bektop IlolinTrHTa. IMITyIbC 371€KTPOMAarHUTHOTO 101, M3i1yueHue numodis.
Juarpamma HampaBieHHocTH. DddekT Jlornepa mis anekTpoMarHuTHBIX BoyH. [kana
AJIEKTPOMATrHUTHBIX BOJIH.

V. Ontuka

35. PacnipoctpaHeHue cBeTa 4epe3 rpaHully IBYX Cpell. DJIEKTPOMAarHuTHas pupoja
ceta. [Ipunnun ['tolireHca. 3aKoHbI OTpa)KE€HUS U MPEIOMIICHHS. AOCOIIOTHBIN U

OTHOCHUTEJIBHBIN IOKa3aTenu npeiaoMieHus. [lonnoe BHyTpeHHee oTpaxeHue. CBETOBOABI.
I'eomeTprueckas onTruka Kak IpeaeNbHbIN Cllydall BOJIHOBOW oNTHKU. OnTHYECKHe
WHCTPYMEHTBI.

36. UnTepdepenms ceera. MOHOXpOMAaTHYECKHE U HEMOHOXPOMATHUECKUE BOJIHBI.
[IpuHIMn cyneprno3uuny 1 THTEHCUBHOCTD TPU CII0KEHUH CBETOBBIX BOJIH. BpemeHnHas

KOrepeHTHOCTb. Bpemst u JuinHa korepeHTHOCTH. [IpocTpaHcTBEHHAst KOTEpEHTHOCTh. Pagunyc
KorepeHTHocTH. OnTuueckas JymHa mytu. OnTudeckas pa3HocTh xona. Pacuer
UHTEPPEPEHIIMOHHON KapTUHBI OT ABYX KOI'€PEHTHBIX HCTOYHUKOB. [10710CHI paBHOI TOMIMHEI U
paBHOro HakJIoHa. MHorosyueBas uHTepdepernns. CriocoObl NOIyUYEHHUs KOT€PEHTHBIX JTyUeH.
WutepdepomeTpsl.

37. ludpakuus ceera. [Ipuniun ['oiirenca — ®penens. Metos 301 @penensi.

[TpssmonuHEeitHOE pactipocTpanenue ceera. Judpaknus Openens. Judpakus OpeHens ot
KPYTJIOTO OTBEPCTHA U Kpyrioro aucka. Judpaxuus Openerns ot Kpast MOTYIIOCKOCTH.
Cnupans Kopnto. Judpakuusa @paynrodpepa or 06CKOHEUHO IITMHHON MPSIMOM IIETH.
Hudpakuronnas pacxoauMocTs. Judpakius OT OTHOMEPHON TUPPAKITNOHHON PEIIETKH.
Paspenraromias cnocoOHOCTh ONTUYECKUX HHCTPYMEHTOB. [loHsTHE O TonOrpaduu.

38. Ilonsgpuzanus cera. EcrecTBeHHBIN U MOJAPU30BaHHBIN CBET. CTENEHb MOJISIPU3ALIUH.
[Tongpuzanus cBera npu NpeaoMIEHUU U OTpakeHUH. 3akoH bproctepa. [lonsipuszanus npu
TBOMHOM JTydenpenomicHnd. OOBIKHOBEHHBIN U HEOOBIKHOBEHHBIHN JIyur. OnTHYECKas OCh
kpucrtasuia. [lonsipouasl u nonsipuzanroHHbie mpu3Mel. [Toaspu3aTopsl U aHATU3aTOPHI. 3aKOH
Mautroca. [101yBOJIHOBBIE M UETBEPTHBOJIHOBBIE INTACTUHKU. VICKYCCTBEHHAs ONITUYECKAS
aHuzoTponus. OnTuyeckas akTUBHOCTb BetiecTBa. Dddext Dapases.

39. lucnepcus cBeTa. 3aTpyAHEHHUS B 3JIEKTPOMarHUTHOM Teopuu Makcaeiia.
HopmanbHast u anoManbsHasi Aucriepcuu. MeTosl HaOmoaeHus aucnepcuu. [Ipusmarndeckuii u
T (PaKIIMOHHBINA CIIEKTPHI. DJIEKTPOHHAS TEOPHs JUcTiepcuu cBeTa. [lornomenue ceera. 3aKoH
Byrepa. L{Beta Ten 1 CIEKTPbI NOTJIOUIEHHUS.




VI. Di1eMeHThl KBAHTOBOH MeXaHUKH

40.Buemmnuit hotodrddekt u ero 3akoHbl. DoTOHBI. YpaBHEHUE DUHINTEHHA IS
BHemHero (ororddexra.

41.PaBHOBeCHOE M3TyUeHHUE B MOJIOCTU. AOCOMOTHO YepHOe Teno. 3akoH Kupxroda.
3akon Credana — bonpimana.

42. Bonnsbl ne bpoiing DkcriepuMeHTaNbHOE TOATBEPKAECHUE BOJHOBBIX CBOMCTB YaCTHLL.
KopmyckynsipHo- BOIHOBOH Tyanu3M cBOMCTB MaTepuu. COOTHOLIEHHE HEOIPEAECIEHHOCTEH.

43. BonHoBasi GyHKIMA U €€ CTATUCTHUECKUI CMBICI.

44. O6mee ypaBuenue llpenunrepa. CtarmoHapHbIe COCTOSIHUSI. Y paBHCHHE
[IIpeaunrepa uist CTALIMOHAPHBIX COCTOSTHUM.

45.TynHenbHbIN 3P PeKT.
46.Yactuiia B OTHOMEPHON NPSIMOYTOJBHOU MOTEHIIMAIBHOU SIME.
47 .JIuHeHbIN TrapMOHUYECKUI OCLHUIIIATOP.

48.Ypasuenune Lllpeaunrepa 1iis 2IeKTpoHa B aToMe Bojopoia. [ 1aBHOe, opOuTanbHOe U
MarHUTHOE KBAaHTOBBIE YHCIIA.

49.0mpiT Tepua u ['epnaxa. CriivH s5ekTpoHa. CIMHOBOE KBAHTOBOE YHCIIO.

50.ITpunnun [aynu. Pacnipenenenue 31eKTpOHOB B aTOME 110 COCTOSIHUSIM.
[lepuoauueckas cucrema IeMEeHTOB MeHeneena.

VIL.DueMeHTbI (pU3MKH TBEPAOIrO Tejaa

51.Pacuienienne 3HepreTHYECKUX YPOBHEH aTOMOB IIpU 00pa30BaHUM KPUCTAJLIA.
DHepreTuyeckue 30HbI B KpUCTaJUIaX.

52.Pacnipenenenue 31€KTPOHOB 110 SHEPreTUYECKUM 30HaM. BajleHTHas 30Ha U 30Ha
IMPOBOAMMOCTH. MeTtaminl ,LAUSJICKTPUKH, TOJTYIIPOBOJHUKH.

53. CoOcTBeHHas MPOBOIUMOCTD MOIYIPOBOAHUKOB. DIEKTPOHBI MPOBOJUMOCTH U
JIBIPKHU.

54.IlpumMecHas IpOBOAUMOCTb IOJYIPOBOAHUKOB. DJIEKTPOHHBIN U JIBIPOYHBIN
IIOJIYIIPOBOIHUKH.

55. KOHTaKT 371€KTPOHHOTO U JBIPOYHOTO MOJIYIPOBOJIHUKOB. (pP-n MEPEXO]l ) U €ro BOJIbT-
aMIepHas XxapakTepucTuka. [1omynpoBoAHUKOBBIE TUOMBI.



VIII. DneMeHTHI siiepHOil PU3HKH.

56. 3apsia, macca, ¥ pa3Mep aTOMHOTO sAJipa. 3apsI0BOE€ U MAaCCOBOE YHCIa.

57.B3auMOAEeICTBIE HYKIIOHOB U IIOHATHE O CBOMCTBAX U MPUPOAE SANECPHBIX CUIL.

58.JledeKT Macchl ¥ SHEPTHs CBA3M Spa.

59.3aKoHbI paIlMOAKTUBHOTO pacnaja.

60.Snepubie peakiuu. Llenmnas peakius neneHus. [loHsTHE O AIEpHOM SHEPIETHKE.

61. Peakius cuHTe3a aTOMHBIX siaep. [Ipobiema ynpaBisieMbIX TEPMOSIIEPHBIX PEaKIIUM.

62. Knaccuukanus sneMeHTapHbIX YacTHLl. B3aumMHass mpeBpamaeMocTb AJIeMEHTapHbBIX

qacTuI.

5.0BPA3OBATEJIBHBIE TEXHOJIOI'MU

JIeKIIMOHHO-CEeMUHApCKasi cucreMa oOydeHus (TpagullMOHHBbIE JIEKIMOHHBIE U
7a0opaTOpHble 3aHATHUSA) C HUCIOJb30BAHUEM NPEIMETOB My3es JIEKIIMOHHBIX
JEMOHCTpALMH U yCTPOHUCTB (PU3MUECKOTr0 IPAKTUKYMA.

[IpumeHeHne  MyJIbTHMEOWAa  TEXHOJOTHUH:  IPOBEIEHUE  JICKUUOHHBIX U
IPAKTUYECKUX 3aHITHH C HCIOJB30BAHMEM KOMIIBIOTEPHBIX IPE3EHTALMM,
JIEMOHCTPALIMOHHBIX BHJCOPOJIMKOB C ITOMOINBI) KOMIIBIOTEPHOIO IIPOEKTOpa,
OBM u Teneskpana.



° I/IH(I)OpMaI_II/IOHHO-KOMMyHI/IKaL[I/IOHHLIC TCXHOJIOTUMU JI1 MOHHUTOPUHIA, KOHTPOJIA
Y OIICHKH TEKyIel yaeOHOM JAesITeIbHOCTH CTYACHTOB (MHTEpHET, Skype, yueOHo-
MeToauueckuii komruieke Bal'Y wa mmatdopme Moodle u ap.).

® .HGKLII/IOHHLIC W NPAKTUYCCKHUC 3aHATHA KaK HAYYHBIC KOH(I)epCHI_II/II/I 10
pe3ylibTaTaM AOKJIaa0B CTYACHTOB

® Pa300p KOHKPETHBIX CUTYyaluil

6.OIEHOYHBIE CPEJACTBA JJIA TEKYIIEI'O KOHTPOJIA
YCIHEBAEMOCTH, TIPOMEXYTOYHOM ATTECTAIIMMA 110 WUTOTAM
OCBOEHMUA ANCIHUIIINHBI n YYEBHO-METOJNYECKOE
OBECIIEYEHHUE CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB.

Bropoii cemecTp

e Bomnpocsl 115 NOATOTOBKM K PeHTHHI-KOHTPOJII0 Nel

1. Kunernyeckas sHEpTHs BpAIAIOIIETOCS TBEPAOTO Tea (C BEIBOJAOM).
2. Yacrtuna Maccoil m ABMXKETCS 3aMEJIEHHO 110 OKPYKHOCTH C LIEHTPoM B Touke O co
CKOPOCTBIO V. YKa3aTh Ha PHCYHKE HAIPABJIECHUS BEKTOPOB yIIIOBOM CKOPOCTH W,

MOMEHTA UMITYJIbCa €) OTHOCHUTENBHO TOYKH O, IPOCSKIINI0 MOMEHTA HMITYJIbCa Ha OCh Z
€, HopmanbHOe I/ @ Tanrennmanbuoe Weu nomnoe Wyckopenus.

z

ocCb Bp.

3.Paguyc —BEKTOp TOUKH, PACIIOIOKEHHON B BEPTUKAJIBHOM I1ockocTu XY (CM. puc.)
1" =3 si@49Ry + (4 cos4@g@lacca Touxn m=0,5 kr. OnpeenUTh KHHETHYECKYIO
HHETPUIO TOYKHU U PabOTy CHIIBI TSKECTU Yepe3 /4 CeKyH/I IOCIie Havalla IBUKECHHUS.

4.MOMEHT UHEpLUU OJHOPOAHOTO JIMCKA (CIUIOIIHOTO IIMJIMH]IPA) (C BEIBOJOM).



5.01HOPOIHBIN TUCK BpalllaeTcs C 3aMeIJIEHMEM BOKPYT OCH, IPOXOSIEN Yepe3 UEHTP AUCKa
NEPIEHAUKYIIAPHO IIIOCKOCTH JCKA. VYka3zatb Ha PHCYHKE HaNpaBJICHUs BEKTOPOB yIJIOBOH
CKOPOCTH (2, MOMEHTA UMITYJIbCa Lo, YIJI0BOI'O YCKOpEHUs E;, MOMEHTa CHIIBIL M.

6.MatepuanbHas TOUKa JIBUKETCS 110 OKPYKHOCTH paguycoM R. E€ TanrennumanbHoe yckopeHue
u3Mensiercs no 3akony Wrt=kt. rae k>0. B kakoif MOMEHT BpeMeHH t ¢ Hauasa JABHKCHHS
MOJTyJT HOPMAJIBHOTO U TAHT€HIIUAIBHOTO YCKOPEHHS OYIyT paBHBI?

7.YMHOXeHHE BEKTOPOB. BekTopHOE mMpoun3BeeHue (OnpeaesieHrne, CIIoCOObI BEIYUCICHUS ).

8.UenoBek CTOUT Ha Bpamjaromieics ckambe JKyKOBCKOTO CO CTEPKHEM B pyKaXx,
pPacnoioKEeHHbIM TOpU30HTANIbHO. ECiiM cTepKeHb NOBEPHYTh B BEPTUKAIBHOE MOJ0KEHUE, TO:
a) YMEHBIIUTCS MOMEHT UHEPIIUU CUCTEMBI,
b) yMEeHbIINUTCS YrioBas CKOPOCTh;
C) MOMEHT UMITyJIbCAa CUCTEMbI HE U3MEHUTCS;
d) yMEHBIIUTCS KHHETUYECKAsi SHEPTUSI CUCTEMBI.

Bri6pate npaBuiibHbIi oTBeT. [10SCHUTS.
9.113 crinomHoro 0AHOPOAHOrO HUIMHAPA paguycoM R clienanu nosslid, y1anuB BHYTPEHHIOKO
r.-
4acTh paguycoM R/2 ot ocu cummerpun. Bo ckoslbko pa3 H3MEHHUTCSI MOMEHT UHEPLIUU TeNa —

OTHOCHUTEIILHO YKa3aHHOU Ocu?

10.3aK0H coxpaHeHHs] MOMEHTa UMITyJIbca (C BHIBOJIOM).

11.IloTenMabHAas SHEPrUs YaCTHIIbI ONUChIBaeTcs BhipakenreM U=3x*-12x. [Ipu xakom
3HAYEHUU X YCKOPEHHUE YacTULbl OyJeT paBHO HYIIO?

12. Bpamiaercs BOKPYT HEMOJBUKHONU OCH TaK, YTO YIOJl €ro MOBOPOTa MEHSAETCS B 3aBUCUMOCTH

. bt o
OT BpEMEHH t Mo 3aKoHy ¢ = 2m{ at — —), rae a>0, b>0. HaiiTi MOMEHT BpEMEHHU T, a TAKXKE

YHCJIO O60pOTOB N 10 OCTaHOBKH.

13.CBsi3p MEKIy MOTEHIUATIBHOW YHEPTUEH U CUIIOHN ( C BEIBOJIOM).
14.Yto Ha3bIBaeTCI MOMEHTOM UMITYJIbca? YKa3aTh HA pUCYHKE BEKTOP MOMEHTA UMITYJIbCca
omuneyTenbHO ToukH O, a TaK)Ke ero MPOESKIHNI0 Ha OCh Z/

z
@p"




15.1Inardopma B BHIe AMCKA BPALIAETCS 110 MHEPIIMU OKOJIO BEPTUKAIBHOM OCH € YaCTOTOU
n;=14 mun'. Ha kpaio miatgopmsl cToMT yesiosek. Koraa uenosek neperen B LEHTP
1aT(OpMBI, 4aCTOTA BBIPOCHA 10 N;=25MuH . Macca 4enoseka 70 kr. OnpeaenuTs Maccy
1atopMbl. MOMEHT MHEPIMU YEJIOBEKA PACCUUTATh KaK JUIs MaTepHaTbHONU TOUKH.

16.3akoH coxpaHeHHs UMITyJIbca (¢ BbIBOJOM). [IpH KakuX yCIOBUSX peanbHO BBIIOIHIETCS

3TOT 3aKOH Ha 3emJie?
17.YTo Ha3bpIBa€TC MOMEHTOM CWJIbI? YKa3aTh Ha PUCYHKE HAIlPABJICHUE BEKTOPAa MOMEHTA

CHJIBI OTHOCUTEIIBEHO TOUKH O. YKa3aTh TaK)K€ MOMCHT CHIIbI OTHOCUTEIIFHO OCH Z.

&
o

18.3aBUCHMOCTb KOOPJIMHAT JBMKEHHUS YaCTULIBI OT BPEMEHU UMEET BUJI X=bsinmt, y=acosot,
z=0, e a,b, ¥ ® — KOHCTAHTEHL.
a) ONpeENHTh Paguyc- BEKTOP ', CKOPOCTh ¥ M ycKopeHHe I yacTuiibl;

b) HaiiTu ypaBHEHHE TPACKTOPUU YACTHUIIHI.

19.HeunepruanbHble cCUCTEMBI OTcueTa. AOCOIOTHBIE U OTHOCUTENIbHBIE CKOpocTU. CHIlbl

HWHEpIUH (C BBIBOJIOM).
20.VKaxuTe HanpaBlIeHUe YIIOBOH CKOPOCTU MPEIeCCH THPOCKONA (2 ', eI H3BECTHO

yriaoBas CKOPOCTb THPOCKOMTA . IlosicHuTH peIICHUC.
w—)—)—)

21.MarepuanpHasi TouKa (4aCTHIIA) MAaCCOM MOPOIIICHA MO YTIOM O K TOPU30HTY ¢ HaYaJIbHOU
CKOPOCTBIO Vy. TpaekTopus Mmoyera IeKUT B BepTHKaNbHOM miockoctd XY (cm. puc.). Och z

HalpasJieHa «Ha Hac». [IpeneOperast conpoTUBIEHUEM BO3lyXa, HAUTH 3aBUCUMOCTh OT
BPEMEHU MOMEHTA CHJIbI TSKECTU My, NEHCTBYIOIIEro Ha YaCTHUILy.

22.Teopema 0 IBUKCHUU IIEHTPA HHEPLIUH (C BEIBOJOM).



23.Kakwe IMmyHKTHI CISAYIONIETO YTBEPKICHUS CIpaBeJIUBEI? MOMEHT HHEPITUH Telia
OTHOCHUTEIILHO OCH BPAILIEHUS 3aBUCHUT OT:

a) OT IOJIOKEHUS OCU BpalllEHUs;

b) OT MOMEHTa CHJIBI,

C) OT Macchl Tena,

d) oT yrioBoro yCKOpeHwus Tena.

24 .Teno maccoit m=0,1 Kr 6poIIeHO ¢ HEKOTOPOIi BHICOTHI B TOPU3OHTAIILHOM HAMpPaBICHUH CO

ckopocThio 20 m/c. HaliTu Moy s IpUpaIIeHUss MOMEHTA UMITYJIbCA Tella |ﬂ| OTHOCHUTEIIEHO

TOuKH Opocanust 3a nepsble 5,0 c. ConpoTUBICHUEM BO3lyXa IPEHEOPEUb.

25.CkansipHOe TIpou3BeieHue (onpeeieHne, Criocod pacuera).

26.Hanucarb ypaBHEHHE ABMXKEHHUS JUIsl TE€Ia MacCOl m, Ha KOTOPOe JEICTBYET cHila
CONPOTHUBIICHNUS, TPONIOPLUOHAIbHAS CKOPOCTH.

27.Bpycok ABUKETCS BOJIb TOPU3OHTAILHON MTOBEPXHOCTH MO/ IEUCTBUEM MOCTOSIHHOM 1O
BEJIMUMHE CHJIbI, HAITPABJICHHOM MO YIIIOM o K TOpU30HTY. Koo duumeHT TpeHuss Mexxay
OpyckoMm u nmoBepxHOcThIO paBeH 0,25. [Ipu kakoM 3HaYEHHUH yTIJia o yCKOpeHue Opycka BI0Jb
MOBEPXHOCTHU Oy/1€T MaKCUMaJIbHbIM?

28.YpaBHEHHE MOMEHTOB. Y paBHEHUE IMHAMUKH BPAIIATEIbHOTO JBUKEHHSI OTHOCUTEIBHO
HETIOJIBMYKHOM OCH (C BBIBOJOM).

29.Chopmynuposats Teopemy Ll Teitnepa.

30.ToHKuUI OAHOPOIHBIN CTEPKEHb JNIMHHON L MOXKET BpamaTbCs BOKPYT TOPU30HTAIBHOM OCH,
MPOXOSIIEH Yepe3 KOHELl CTEPKHS MEePIEeHIUKYIApHO eMy. CTepeHb OTKIOHWIN Ha 90 oT {’§
MOJIO’KEHHUS PaBHOBECHUSA U OTIYCTHIIN. ONpeeNuTh CKOPOCTh VHUKHETO KOHIIA CTEPKHS B
MOMEHT TIPOXOKJICHUS PAaBHOBECHS.

31.Yto Ha3pIBa€TCSI MOMEHTOM I/IMl'Iy.]'Ibca? VkazaTp Ha PUCYHKC BEKTOP MOMCHTA UMITYJIbCa
OT="MTCJIBHO TOYKHU O, a TaKKC €0 IMPOCKIMIO Ha OChb Z.

©
St



OCb

32.Teno Bpamaercst BOKpYT HEMOABMKHOM OCH TaK, YTO YTOJI €r0 IOBOPOTA MEHSIETCS B

. P be* o
3aBUCHUMOCTH OT BPEMEHHU t 1Mo 3aKoHy ¢ = 2( at — —), rae a>0, b>0. HaiiTu MOMEHT BpeMeHH

T, @ TaK)Ke YUCII0 000pOoTOB N 10 OCTAaHOBKH.

33.MOMEHT MHEPLIMU TOHKOTO OJTHOPOJHOTO CTEPKHS OTHOCUTEIBHO OCH, MPOXOJIAIIEH Yepes
KOHEII CTEPKHS (C BBIBOJIOM).

34.YacTtuua Maccoil m JIBUKETCS 3aMEAJIEHHO 110 OKPY>KHOCTH € LIEHTpoM B Touke O co
CKOpOCTBIO U. YKa3aTh Ha PUCYHKE HalpaBJIeHHs BEKTOPOB YIJIOBOH CKOPOCTH &, MOMEHTA

HMITYJIbCa LE- OTHOCHUTCJIIBHO TOYKH O, IMPOCKI IO MOMCHTA UMITYJIbCAa Ha OCb Z Lg, HOpMAJIbHOC

Wn, tanrenuuansHoe IV, u monHoe W ycKopeHus.

z

Bp.

m\

-

v
35.Cuna ¢ xommonentamu (3, 4, 5) H npunokena k Touke ¢ koopauHatamu (4,2,3) M. Haiitu:
a) MOMEHT CWIbl M OTHOCHUTEILHO Havajia KOOPIUHAT;

b) Momynb BekTOpa |ﬁ

b

C) TPOEKIHUIO Ha OCh Z MOMEHTA CHITBI M.
36.Bblunciienrie MOMEHTa UHEPIUHU CTEP>KHSI OTHOCUTENBHO OCH, IPOXOIAIIEH Yepe3 ero KOHell.

37.Jluck BpanaeTcsi paBHOMEPHO C HEKOTOPOI YIJI0BOM CKOpPOCThIO ®. HaunHas ¢ MomeHTa
BpemenH t=0, Ha Hero JeCTBYeT MOMEHT CHII, TpauK BPEMEHHON 3aBUCUMOCTH KOTOPOT'O
npejcTaBieH Ha pucyHke. Hapucyiite rpaduk, mpaBUIbHO OTpaXKaroIKii 3aBUCIMOCTh MOMEHTA
MMITyJIbCa OT BPEMEHU

t1 t2



38.ChopmymupoBath TeopeMy llITeitHepa. Beraucienne MOMEHTa HHEPITUU CTEPIKHS
OTHOCHUTEJIBHO OCH, IPOXOJIAIICH Yepe3 ero EeHTP Macc.

39.4YT0 Ha3BIBACTCSI MOMEHTOM UMITyJIbca? YKa3aTh Ha PUCYHKE BEKTOP MOMEHTA UMITYJIbCa
OTHOCHUTENLHO TOYKHU O, a TaKkkKe ero MPOSKIINI0 Ha OCh Z.

® @

40. 3aBUCMMOCTb KOOPAMHAT JBUKEHUS YaCTHUIIBI OT BpEMEHU UMEET BUJI X=bsinmt, y=acosmt,
z=0, T1e a,b, 1 ® — KOHCTAHTHI.
a) ONpeNeuTh Pajuyc- BEKTOP T, CKOPOCTh ¥ U yckopeHue W yacTHIbL;

b) HaWTH ypaBHEHUE TPACKTOPUU YACTHIIBI.

41.KOMIIOHEHTHI CKOPOCTH YaCTULIBI U3MEHSIOTCS CO BPEMEHEM 110 3aKOHAM Vx=acosmt,

vy=asinwt, v,=0, rie a 1 ® — KoHCTaHThl. Halitn Moxynu ckopoctu ||, yckopenwus ||, a Takxe

yron o Mexmy @ u W

42 MarepuanbHas Touka M IBUKETCS IO OKPYKHOCTH cO CKOpOCThio v, Ha puc. 1 nokasan
rpaduK 3aBHCHMMOCTH ITPOEKIUM CKOPOCTH ¥; OT BpeMeHH ( T —eJMHUYHBINA BEKTOP
T0JI0KUTETHLHOTO HAIIPaBJIEHHs, Uy — IIPOEKIs ¥ Ha 3TO HanpasieHue). [Ipu 5ToM BeKTOp

MIOJIHOTO HAINpaBJIeHUsI Ha puc. 2 UMeeT HanpasieHue a)4 b)3 ¢)2 d)l OTBET MOSCHUTD.

M T

Vo

puc. 1 puc. 2

43.1lentp macc ( uaepumn). Teopema o IBMXKCHUH IIEHTPA Macc.

OcHOBBI MOJIEKYJISAAPHOI PU3MKU U TEPMOIMHAMMUKHU

1. ITonaTue uneaabHOTO Ta3a. MOJIEKyIIPHO-KMHETHIECKOE TOJIKOBAHUE TEMITEPATyPHI.
Makpockonnyeckue napaMeTpbl CUCTEMBI.



2. BHyTpeHHSs SHeprus uaeaibHOro ra3a. Yncio creneHeid cBoOO bl 3aKOH

paBHOpACIPEIEIEHNS SHEPTUU.

3. JlaByieHue ra3a ¢ TOUKH 3pE€HUsI MOJIEKYJIIPHO-KMHETUYECKOM Teopun. OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KMHETUUECKOM TEOPHUH.

4. YpaBHEHHE COCTOSIHUSA UI€aNbHOTO ra3a (ypaBHeHue Knanelipona — Menzaeneesa).

5. JluHamMH4yecKHe U CTaTUCTUYECKHE 3aKOHOMEPHOCTHU B pu3uke. CTaTUCTHUECKUI METO

HccaenoBaHus cucTteMsl. IlonsaTue o (bYHKHHH pacnpeaciiCHu.

6. ®azoBoe npoctpancTBo. Pa3oBas Touka, (hazoBas sueiika. CraTucTuyeckoe

yCpeIHEeHHE.

7. Pactipenenenue Makcpeiuia. CpelHUE CKOPOCTH MOJIEKYII.

8. bapomeTpuueckas ¢popmyna. Pacnipenenenue bonbiimana.

9. Pacnipenenenne Makcgemnina — bonbpimana.

Bonpocsl k peiiTHHI-KOHTPOJII0 Ne2
MarauTHoe moJjie u 3J1eKTPOMATHUTHASA MHAYKIHM S

Bapuanm 1

1. PackpeITh noHsITHE. MarHuTHas
WHOYKIHUS, €€ CMBICIL.
2. ChopMyIHQOBAHTh 3aKOH ITOJHOTO

TOKa Jyis BekTopa B .

3. ChopMynupoBaHTh TPaHUYHBIE
YCJIOBMS JUIsl TAHTEHIMATBHIAX ¢
COCTaBJIAIONIUX BEeKTOpoB B u H .

X

4. Yemy paBeH MarHUTHBIA MOMEHTD,,

Bapuanm 2
Chopmynuposamn:
1. 3akon buo u Cagapa, ero ¢pusndeckuit
CMBICIT. X

2. 3aKOH IOJHOTO TOKa i BekTopa H .

3. FpaHI/I‘lHLIG YCJ'IOB%I HHXHOPM&HLHLIX

COCTaBJISIONINX BEKTOpOB B u H

4.Yemy paBeH opOUTAIHHBIA MATHUTHBIH



BuTKa ¢ TokoM 1? Kyna on Hampasies (cm.
pUCYHOK)?

5. B uém 3aknrouaercs sBICHUE
3JIEKTPOMArHUTHOW WHAYKIINH, YEMY paBHA
OC? ChopmynupoBaTh npasuio JleHa.

6.IIpoBondinas nepemMblyka ILBI/I)KGT%H
BJIOJIb TTPOBOIATIICH B@MKH CO CKOPOCTHIO U

B MarHUuTHOM nojie B . Yka3ars
HaMpaBJICHUE WHIYKIIHOHHOTO TOKA.

X
)

7. dan rpaduk u3MeHEHUs
MarHuTHOTO MTOTOKa OT BPEMEHHU.

|

npabosna ¢

@D

ePUUHOU

o >

X

MOMEHT P, gé]eKTpOHa C 3apsJIOM e H
CKOpPOCTBIO U ?

VYka3zaTh ero HampaBJlieHHE (CM. PHUC.).

cH

5. SIBneHne caMOMHIYKIUU U
B3auMOMHIyKIH, ux I/C.

6.IIpoBosias mepeMbIaKa ABIKETCS BJIOMb
IIPOBOJISLICH PAMKE(CO CKOPOCTBIO U B

MarHUTHOM ToJie B . Yka3aTh HalpaBjcHUE
WHAYKIIMOHHOI'O TOKA.

s
t

7. I[aH Fpa(i)I/IK HU3MCHCHHUA MAarHuTHOI'O
IIOTOKa OT BPEMCHH.

Kak uzmensercs Benuuuna DJ1C
3JICKTPOMArHUTHOW MHAYKIIMH CO BPEMEHEM?
[Hoctpouts rpaduk e(%).

[HoctpouTts rpaduk 3aBucumoctu IAC
3JIEKTPOMArHUTHON UHAYKIIMH OT BPEMEHHE(f).



8. IIpstMOyTONBHBIN TPOBOIOYHBIN
BHUTOK JIEKUT B IUIOCKOCTH C JUITMHHBIM
MPSAMBIM NPOBOJIOM, 110 KOTOPOMY MPOTEKAET
TOK L.

X
4
—>

Butok TaHyT BiipaBo. [TokazaTh
HaIpaBJIEHUs TOKa, HHYIIIPOBAHHOTO B
BUTKE, U CUJI, IEUCTBYIOIIUX HA €T0 JIEBYIO U
MPaBYIO CTOPOHBI

9. Uemy PaBRA HMPKYIIALHA BEKTOPa

HanpsokyHHocTd H 1o 3aMkHyTOMY
koHTypy? Ha pucynke nokasansl: [ — Toku
IPOBOMMOCTH, | — MOJIEKYJIAPHBIE TOKH.

KoHmyp I

10. TIpupona dpeppoMaraeTusma.

8. IIpstMOYTONBHBIN TPOBOJIOYHBIN BUTOK
JIEKHUT B MJIOCKOCTHU C IJTMHHBIM MPSIMBIM
MIPOBOJIOM, IO KOTOPOMY MPOTEKaeT TOK .

Butoxk TaHyT Bripaso. [TokazaTte
HalpaBJIeHUs TOKA, UHIYLIUPOBAHHOI'O B BUTKE,
Y CWJI, IEUCTBYIOIMX HA €r0 JIEBYIO U MIPaBYIO
CTOPOHBIL.

9. Uemy paBHa LIUPKYJIALUS BEKTOpa
MarHUTHOH MHAYKIUH 110 3aMKHYTOMY KOHTYDPY
?

10. Ilpupona anamarueTusma.

Mexannyeckue K0Je0aHUA U BOJHDI

Bapuanm 1

1. Yro Has3wiBaeTcs (azoit
rapMOHUYECKOTO KOJICOaHMs?

2. KakoBa pazHocTh (a3 AByX
MasiTHUKOB (BTOPOT'O OTHOCHTENIBHO MEPBOTO)
(cM. pucyHoK)?

Kpaiinee nonosicnue

Bapuanm 2

1. Uto Ha3bIBaeTCS JIIMHON BOJIHEIL,
BOJIHOBBIM YHCIIOM?

2. KakoBa pa3zHocTh (a3 ABYX MasiTHUKOB
(BTOPOTO OTHOCHUTEIIBHO MEPBOT0) (CM. PUCYHOK)?

1 KpaliHee 2

rnosioxceHue



3. Touka y4acTByeT B AByX B3aUMHO
MepIeHANKYJISIPHBIX Konebanusx. Kakas
¢urypa Jluccaxy y(x) momyqaercs, eciu

y = 2cosTt,
X = 4cos(nt+ Tc/2).

4. CnoxuTe rpaduvecku JaBa
TapMOHUYECKUX OJMHAKOBO HAITPABJICHHBIX
KOoJeOaHUs paBHBIX IEPHOJIOB, HO CMEIIEHHBIX
1o ¢pa3e OTHOCUTENBHO APYT APYyra HaT,
aMIUTUTYAbl COOTHOCSTCS Kak 3 : 1. byzaer nu
konebanue rapmMonnueckuM? Yemy paBHa
4acToTa CIIOKHOTO KoJieOaHus?

5. JlaHo HampaBJIEHUE CMEILICHUS
yactur. Kyna nemxercs BosHa (BI€BO,
BIIPaBo)?

6. Hantmcats muddepeHnmansHoe
ypaBHEHHE 3aTyXaloux KoiebaHui u ero
pemienne. Kakop cMbIci koadduiireHTa
3aTyXxaHusi, TOOPOTHOCTH?

7. JaHO ypaBHEHUE BOJIHBI
Y=A-sin2n(t/T-x/\), rne A, T, h —
MIOJIOXKUTENFHBIE BEIMYUHBI, KOTOPHIE
OIHCHIBAIOT BOJIHY. UeMy paBHa CKOPOCTb
BOJIHBI?

8. Uto Takoe ¢a3oBasi CKOPOCTb,
TPYIIOBasi CKOPOCTH BOJH?

9. Uto Ha3bIBaeTcsl HHTEpepeHITeH
BOJIH?

10. IMepuron kosebaHuit MPY>KUHHOTO
MasiTHUKA paBeH 7. Maccy MasTHUKA
yBeauuuin B 4 paza. Kak uamMeHnuTcs nepuo
KoJieOaHmii?

3. Touka y4acTByeT B AByX B3aUMHO
MepIeHANKYISIPHBIX Konebanusax. Kakas ¢urypa
Jluccaxy y(x) momydaercsi, €Ciiu

y =2cosnt,
X = 4cos(m‘ + n).

4. CnoxuTe rpaduvecku aBa
TapMOHUYECKUX OJMHAKOBO HAITPABJICHHBIX
KOoJIe0aHUs, y KOTOPBIX YACTOTHI COOTHOCSATCS KaK
1: 3, aammutynsl kKak 2 : 1. byger au
KonebaHue rapMoHNIeckuM? Uemy paBHa
YacTOTa CIIOKHOTO KoJiebaHus?

5. JlaHo HanmpaBJIEeHUE CMEILIEHUS YaCTULI.
Kyna nmwxercs BonHa (BII€BO, BIPABO)

6. HammncaTts BOTHOBOE ypaBHEHHE.
TTosicHUTE €ero CMBICT

7. CMmeleHre 9acTull CPeibl B IITOCKOM
Oery1iel 3ByKOBOW BOJTHE BBIPAYKAETCS
cooTHOUIeHUEM & = &,, - cos(wf — g). Halitu
CKOpPOCTb CMEIIEHHS YaCTHLL B 3TOM BOJIHE.

8. Kak oOpasyercst ctostuast BomHa?
Omucath e€ xapakTepHble 0COOEHHOCTH.
Hanucate ypaBHEeHUE CTOSTYEH BOJIHBL.

9. Kak o0pa3yrorcs Ouenus?

10. Yto Ha3BIBaeTCI MEXaHUIECKAM
pEe30HaHCOM, PE30HAHCHOW YacTOTOM?

Bonpockl K peii THHT-KOHTPOJII0 Ne3

1. DnexrpomaruuTHas npupona ceera. [Ipunnun [toitreHca. 3aKkOHbI OTPAKEHUS U
npenomiieHusi. AOCONIOTHBIN M OTHOCUTEIBHBIN TTOKa3aTenu npenomiieHus. [lomHoe BHyTpeHHee

OTpaXCHHUC. CBGTOBOI[BI.

2. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. BpeMeHHAs KOrepeHTHOCTb.

Bpewms u nimHa KOT€pEeHTHOCTH.

3. Onruyeckas JJINHA ITYTH. OnTuueckas Pa3HOCTh X0aa. Pacuer I/IHTCp(I)CpeHI_II/IOHHOI\/’I

KapTUHBI OT ABYX KOTCPCHTHBLIX HCTOYHHUKOB.



4. Tlonocel paBHOW TOJIIMHBI M PABHOTO HAKJIOHA.
5. IlpocTpaHcTBEHHAs KOTEPEHTHOCTD. Paninyc KOrepeHTHOCTH.

6. Ilpunmun Iroiirenca — @penena. Meronx 30 Dpenens. [IpsmonuHerHoe
pacrnipoctpanenue cera. Judpakuus OpeHenst Ha KPyTiIOM OTBEPCTHUU U JTUCKE.
7. Hudpakuus Opayrrodepa oT 06CKOHEUHO JITMHHON MIPSMOI IIEITH.

8. udpakuus OpayHrodepa Ha 0OTHOMEPHOU TUPPAKITMOHHON pEIIETKE.
9. ITonsiTne o ronorpadumu.

10. EctecTBeHHBIN 1 noNsipu30BaHHbIN cBeT. [lonsgpuzanus npu oTpakeHU U
npejaomiieHuU. 3akoH bprocrepa.

11. Tonspuzauus npu ABOWHOM JrydenpeaomieHnu. OObIKHOBEHHbIN U HEOOBIKHOBEHHBIH
ayuu. Onruyeckas ocb kpucraia. [lonsgpuzannonnsie npusmsl. 3akoH Maitroca.

12. 3atpynHeHus B 3JI€KTpOMarHuTHOM Teopun MakcBemia. HopmaneHas v aHoManbpHas
nucnepcuu. MeTto bl HaOIIOAEHUS IUCTIEPCUH.

13. DnekTpoHHasi TeOpUsl TUCTIEPCUU CBETA.

14. Ilornomenue ceeta. L{Bera Tes U CIEKTP MOTIOLIEHUS.
Tperuii cemecTp
Bonpocel K peiTHHI-KOHTPOII0 Nel

40.Buemnuit hotodrddekt u ero 3akoHbl. DoTOHBI. YpaBHEHUE DUHIITEHHA IS
BHemHero Qororddexra.

41.PaBHOBeCHOE M3TyUEHHUE B MOJIOCTU. AGCOMOTHO YepHOoe Teno. 3akoH Kupxroda.
3akon Credana — bonpimana.

42. Bonnsl ne bpoiinsg DkcriepuMeHTaNbHOE TOATBEPKACHUE BOJHOBBIX CBONCTB YaCTHLL.
KopnyckysipHO- BOJIHOBOM Ayanu3M cBOUCTB MaTepuH. COOTHOIIEHNE HEONIPEAECICHHOCTEN.

43. BonHoBasi (pyHKIUS U €€ CTATUCTHYECKUI CMBICTT.

44. O6muree ypasuenue lllpeaunrepa. CrannoHapHbIE COCTOSHUSA. Y paBHEHUE
[lIpenunHrepa s CTallMOHAPHBIX COCTOSHUIA.

45. TynHenbHbIN 2P PEKT.

Bomnpocsl K peHTHHI-KOHTPOJII0 No2
46.Yactuiia B OTHOMEPHON NPSIMOYTOJBHONW MOTEHIIMATBHOU SIME.
47 .JInHeHbIN TrapMOHUYECKUI OCLUIIIATOP.

48.Ypasuenue Ulpeaunrepa 1is 21eKTpoHa B aToMe BojiopoJia. ['maBHOe, opOuTambHoe U
MarHUTHOE KBAaHTOBBIE YHCIIA.

49.0mnbiT TepHa u ['epnaxa. CnuH s5ekTpoHa. CIMHOBOE KBAHTOBOE YKCIIO.



50.IMpunmun [Naynu. Pacnipenenenue 3eKTPOHOB B aTOME 110 COCTOSIHHSIM.
[lepuonuueckas cucrema 31eMEHTOB Meneneesa.

Bonpocekl Kk peii THHT-KOHTPOJII0 Ne3

1.Paciiernuienue sHepreTHYecKUX ypoBHEH aTOMOB NPU 00pa30BaHUU KpHCTaLIA.
OHepreTUYecKHe 30Hbl B KPUCTAILIAX.

2.Pacnpenenenue 3JIeKTPOHOB MO SHEPTETUUECKUM 30HaM. BaneHTHas 30Ha U 30Ha
IMPOBOAHMMOCTH. MeTamisl ,LAUSJICKTPHUKH, TOJTYIIPOBOJHUKH.

3. CobcTBEeHHAS TPOBOAMMOCTE OTYNPOBOIHUKOB. DJIEKTPOHBI TPOBOAUMOCTH U
JIBIPKU.

4.1IpumecHast IPOBOJUMOCTD MOJYIPOBOJIHUKOB. DJIEKTPOHHBIN U ABIPOYHBIN
IIOJIYITPOBOTHUKH.

5. KOHTaKT 371€KTPOHHOTO U ABIPOYHOIO MOJIYIIPOBOJAHHUKOB. (pP-N MEPEXO] ) U €0 BOJBT-
aMmIiepHas xapakrepuctuka. [[oa1ynpoBOAHUKOBBIE THOIBI.

6. 3apsin, Macca, 1 pa3Mep aTOMHOTO sApa. 3apsiioBOE U MacCOBOE YUCIIA.
.B3anmojelicTBre HYKJIOHOB Y IIOHATHE O CBOMCTBAX U IPUPOJE SACPHBIX CHIL

7.dedheKT Macchl U SHEPTHUS CBS3H s/ipa. 3aKOHBI paIMOAKTHBHOTO PacIaja.
9.4 nepubie peakiuu. Llennas peakuus aenenus. [loHsTHe 0 SAEPHON YHEPTETHKE. .
TEMBI CAMOCTOSTEJIBHON PABOTHI CTYAEHTOB (2% cemectp)

1. ®u3uka — HayKa [MO3HAHUS MUpA.
2. IlpocTpaHCTBO U BpeMs B (PU3UKE.
3. YepHnsle apIpbl BO BeeneHHOM.
4. Yuenne K.O. [{luoakoBckoro.
5.MogenupoBanue TMpouecca pacnpoCTPaHEHUS YIAAPHOM BOJHBI IIPU  B3phIBAX B
pa3IMyYHBIX Cpeaax.
6. Kunetuka u TepMoAMHAMUKa OMOJIOTUYECKUX MPOIIECCOB.
7. opsnok u GecopsiA0K B MUPE OOJIBIIUX MOJIEKYJI.
8. DKCriepuMeHTaIbHBIE HUCCIIEIOBAHUS AJICKTPOMArHUTHOTO TOJs 3eMiu B 00JacTh
CBEPHM3KHX YacCTOT.
TEMBI CAMOCTOSATEJIBHOM PABOTHI CTYJEHTOB (3"icemectp)
9. llapoBas MOIHUS U €€ MPUPOJA.
10. MaruauTtHoe noje 3emMiu.
11. Monnus u e€ npupoja.
12. DnexkTpu4ecTBO B )KMUBBIX OpraHU3Max.
13. DnektpudectBo B aTMOcdepe.
14. JlazepHO-MHAYLIUPOBAHHBIE TMIPOIMHAMUYECKUE BOIHBI.
15. ®usznyeckne METObl PETUCTPALIMH 3E€MIISITPECEHUMN.
16. IlpumeHneHnue ynpTpa3Byka B MUHTPOCKOIIUU
.Criicok MoOkeT ObITh 3HAYMTEIBHO paciiupeH. Temy pedepara CTyAEHTHI COTJIacyroT C
npenojaBaTesieM.



Bonpocekl K 3a4eTy 0 HTOramM 0CBOCHUS M CIHUIUIMHBI 110 ceMecTpy Ne2

1. Mexanuka

1. Mexanudeckoe ABM)KEHHE KaK MpocTeimas ¢popma aBrkeHus: matepuu. Cuctema
otcuera. [Tpuniun otHocutensHOCTH ["anmunes. [IpeobpazoBanus ["anmnes. Pagnyc-Bextop.

2. MarepuanbHas Touka (yactuua). Tpaektopus. Pannyc KpuBU3HbBI TPACKTOPHUU.
Jluneiinas cKopoCTh M JIMHEHOe yckopeHue. [loctynaTenbHoe IBUKEHHE TBEPOTO Tea.

3. TaHI‘eHI_II/IaJ'IBHOC 1 HOpMAJIbHOC YCKOPCHUS. CBs3b MCKIOY JIMHEWHBIMU U YIJIIOBBIMU
KHMHEMAaTHYCCKHMU BCIIMYUHAMMU.

4. Ilepsrlii 3akoH Hpl0TOHA U MOHATHE MHEPLUAIBHON CUCTEMbI OTcueTa. BTopoii 3akoH
HproroHa v moHATHE CUIIBI, MACCHI U UMITyJIbCA. Y paBHEHHE IBHKEHHUs. TpeTuit 3akoH HproToHa
Y TIPEJEIIBI €r0 IPUMEHUMOCTH.

5. HennepuuanbHble cCCTEMbI OTcUeTa. AOCOJIIOTHBIE U OTHOCUTENIbHBIE CKOPOCTH U
yckopeHue. Cuibl HHEPLUH.

6. Cucrema marepuasibHbIX Touek. LlenTp nnepuuu (neHTp Macc). Teopema o 1BUKEHUU
LIEHTPa UHEPLIUH.

7. IlonsiTrie aGCOMIOTHO TBEPAOTO Tena. MOMEHT UHEPIUH Tena.
8. Teopema IllTeiinepa.

9. MoMeHT cuinbl. MOMEHT UMIyJibca. Y paBHEHUE MOMEHTOB. Y paBHEHUE
BpaIllaTeIbHOTO ABMKEHUS TBEPJIOTO TeJla OTHOCUTEILHO HETIOABUKHON OCH.

10. I'mpockonmueckuii 3pdext. CBoOOHBIE OCH.

11. 3akoH coxpaHeHHs UMITYJIbCAa U TPETHM 3aKk0oH HbroTOHA.

12. 3akOH coXpaHEHHUs] MOMEHTA UMITYJIbCa.

13. PaGoTa u sHEeprusi B MEXaHUKe. DHEPrus KUHETUYecKas ¥ MOTEHIHalbHas.
14. Ilonsitue cunoBoro nojis. CBs3b MEX1y MOTEHIIMATBLHON SHEPTUEH U CUIION.
15. 3aKOH COXpaHEHUs MEXaHUYECKOM dHEPTUH.

16. KOHCGpBaTI/IBHI)IC 1 HCKOHCCPBATHBHBIC CHUJIBI. KOHCGpBaTI/IBHaH U JUuCCHUIlaTHBHAas
CHUCTCMBEI.

17. 3amaun MEXaHUKH KUAKOCTEH U T'a30B.
18. YpaBHeHue Diinepa.
19. YpaBHeHue Hepa3pbIBHOCTHU. Y paBHeHuE bepHymu.

20. Cucrtema ypaBHEHH ra30JMHAMUKHU.



21. Hupkynsauus ckopoctu. [loTeHnnanbHoe U BuxpeBoe nBuxkeHus. Teopema
Kyxkosckoro.

22. JlamuHapHBIA U TYpOyJIECHTHBIA PEKUMBI TCUCHHUS.
23. Teuenue Bszkoi xuaxkoctu. Gopmymna [lyaszeins.

24. IlpyHUIMN OTHOCUTENBHOCTH DitHIITENHHA. Posib ckopoctu cBeta. [loctynar
MOCTOSTHCTBA CKOpocTH cBeTa. [IpeoOpazoBanus Jlopenia.

25. JlopeH1IeBO COKpaIIeHUE AJTUHBI U 3aMEJJICHIE BPEMEHH.
26. PenstuBucTcKuil UMITysbC. B3auMoCBsI3b MacChl U SHEPTUH.
27. CtonkHOBEeHHE | pactaj yactuil. [ledekT macc. DHeprus CBsI3H.
28. CoOoTHOIIEHUE MEKTy TTOJTHOM YHEPTUEN U UMITYJIbCOM YaCTHIIBI.
I1. OcHOBBI MOJIEKYJISIDHON (PM3MKH ¥ TEPMOJAUHAMUKHA

1. Ilonsatue naeanpbHOro ra3a. MonekyIsipHO-KMHETUUECKOE TOJIKOBAHUE TEMIIEPATYPHI.
MakpocKOoIu4YecKHe napaMeTpbl CUCTEMBI.

2. BHyTpeHHss sHeprus uaeaibHoro rasa. Yucio creneHei cBo00bl. 3aKOH
paBHOpACIPEIEICHUS SHEPTUU.

3. JlaBiaeHue raza ¢ TOUKU 3pEHUS MOJIEKYJIIPHO-KMHETUYECKOM Teopru. OCHOBHOE
YPaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH.

4. YpaBHEHHE COCTOSTHUSA UJIealbHOTO Ta3a (ypaBHeHue Kianeiipona — Meneneena).

5. JlnHaMHYecKHe U CTaTUCTUYECKHE 3aKOHOMEPHOCTHU B pu3uke. CTaTUCTHUECKUI METO
uccienoBanus cucteMsl. [lonsaTre o pyHKIMM pacnpeneneHus.

6. ®azoBoe mpoctpancTBo. DazoBas Touka, GpazoBas suerika. CTaTUCTHYECKOE
yCpEIHEHHE.

7. Pactipenenenne Maxkcgemina. CpeiHHE CKOPOCTH MOJIEKYJI.
8. bapometpuueckas ¢popmyna. Pacnpenenenue bonpimana.
9. Pactipenenenne Makcgeiuia — bonplmana.
10. YpaBuenue Ban-nep-Baanbca. M30TepMBbl peasibHBIX Ta30B.
11. MeractabmibpHOe cocTostHuE. KpuTHieckoe cocTosiHue.
12. BHyTpeHH:s S)HEPIHsl pEeaIbHOTO Tasa.
13. Dddext xoymns — Tomcona. CxrkeHHe ra30B U MOIyYEHUE HU3KUX TEMIIEpaTyp.
14. XapakTepucTHKa )KUJKOTO COCTOSIHUSL. BiInKHMI MOpsIIoK.

15. IloBepxHocTHOE HaTsLKeHKE. Crilbl, BOSHUKAIOLME HA KPUBOM IIOBEPXHOCTH JKUJKOCTH.
®opmyna Jlamnaca. CMaunMBaHUE U KalWJUISIPHBIE SBJICHUS.



16. Kpucrammyeckas pemerka. JlanpHuii HOpsSaoK. YIpyras U riactTudeckast qeopmanust
TBepbIX Te. 3akoH ['yka.

17. ®a3sl BenecTBa. Mcnapenue u konaeHcanus. [lnasnenne u kpuctamuzanus. Gazosas
JarpaMmma.

18. IloHsATHE CTOIKHOBEHUS. YIIPYTrOo€ U HEYNIPYTOo€ CTOJKHOBEHUS.

19. IlpunensHoe paccrosiHue. DPdeKkTuBHOE ceueHue paccestausi. CpeaHss AmuHa
cBOOOIHOTO Ipobdera.

20. SBnenue nepenoca — P Py3us.
21. SIBnenue nepeHoca — TEIIONPOBOAHOCTb.
22. SIBnenue nepeHoca — BSI3KOCTb.

23. OCHOBHBIE TEPMOJIMHAMUYECKHE MTOHATHUS: BHYTPEHHSS JHEprus, paboTa, TerioTa.
YpaBHeHME MepBOro Hayajla TEpPMOJIUHAMUKH.

24. 3aBUCUMOCTD TEIIOEMKOCTH HJICAJIbHOTO Ta3a OT BUa mpoiecca. Pabora,
coBeplIaeMas ra3om Mpu U30MpoIieccax.

25. AnnabaTudeckuii mpoiecc.

26. O6patumble 1 HeoOpaTUMBIE nporecchl. KpyroBoii nmpouecc (IuKi).
27. Huxn Kapno u ero KIIJI nns uaeanbHOro rasa.

28. [IpuHuun neicTBUs TEIIOBOTO ABUTATENS U XOJOAWIBHOW MaIlIUHBI.
29. DHTponus. 3aKOH BO3pACTaHUs SHTPOIHH.

30. Craructuueckuii Bec (TepMOIMHAMUYECKAS BEPOSATHOCTH). CTaTUCTHYECKOE
TOJIKOBaHHE BTOPOT0 Hayaua TEpPMOAMHAMUKH.

LI. D1ekTpUYECTBO U MATHETH3M

1. 3akon Kynona. HanpsskeHHOCTB 3J1€KTpOoCcTaTuueckoro noJjs. [lonsarue
ANEKTPOCTATUYECKOTO MoJIs. [[puHIMI Cynepno3uIuy dJIEKTPUYECKHUX TTOJIEH.

2. Ilorok HamnpsixeHHOCTH. Teopema ['aycca s 2JIeKTpOCTaTUYECKOrO MO B BAKyyMe.
3. Ilpumenenue Teopemsl ['aycca a1t pacuera mosieu.

4. Pabora cun SJICKTPOCTATUYCCKOI'O I10JIA. ]_[I/IpKyJIHI_II/IH HaIIps’KCHHOCTHU
SJICKTPOCTATHUYCCKOI'O ITOJIA.

5. Ilorennuan. PazHocTe noteHuanoB. CBsA3b MEXKYy NOTEHIMAIIOM U HATPSIAKEHHOCTHIO
AIEKTPOCTATUYECKOTO MOJIS.

6. CBO6OI[HLIC " CBsAA3aHHBIC 3apsJibl B BECIICCTBE. Tumsr AUDJICKTPUKOB. I/IOHHaH,
SJICKTPOHHAA U OpUCHTAOIMOHHAA IMMOJISIpU3aluU.



7. llonstpu3oBaHHOCTH. JU3IeKTpuyecKas BOCIPUUMYUBOCTD BELIECTBA U €€ 3aBUCUMOCTD
OT TeMIEePaTyphI.

8. Teopema ["aycca mJist SIEKTPUUYECKOTO OIS B IUDJIEKTPUKE. DIEKTPUUECKOE
cMmeleHue. Juanektpuyeckas NpOHUIIAEMOCTh cpeibl. HanpseHHOCTh 3JIEKTPUUECKOro MoJis B
JUAJIEKTPUKE.

9. I'pannuHbIe yCIOBUS AJIs AJIEKTPUUYECKOTO OJIsSL HAa TPAHULIE pa3jiena “AUIEKTPUK —
JIADJICKTPUK .

10. PacnpeﬂeneHI/Ie 3apsAa0B B [IPOBOJJHUKCE. BHCKTpOCTaTI/IquKOe IMOJIC BHYTPU U CHAPYIKU
IIPpOBOAHHKA. :‘)J'IGKTpOCTaTI/I‘leCKaH 3aliuTa.

11. QHCKTPOCMKOCTL YCAUHCHHOTO IPOBOJHUKA, CUCTCMBI IPOBOJHHUKOB U KOHICHCATOPA.

12. DHeprus 3apsHKEHHBIX YEIUHEHHOTO IPOBOJHUKA, CUCTEMBI IPOBOIHUKOB U
KOHJIeHCaTopa. DHEPrus MEKTpUIecKoro nois. O0beMHas INIOTHOCTh SHEPTUHU HIIEKTPUYECKOTO
HOJIS.

13. XapakTepuCTHKH 3JIEKTPUUECKOI0 MOJISl U YCIOBHS €ro CylecTBoBaHus. PasHocTh
NOTEHLIMAJIOB, MIEKTPOIBIIKYILAs CUJIA, HATIPSYKEHUE.

14. Kitaccuueckasi 2JIeKTpOHHAsS! TEOPHUS AJIEKTPOIPOBOIIMOCTH METAIOB H €€
HEJIOCTaTOYHOCTb.

15. BoiBog 3akoHoB Oma u [[xoyis — JleHna u3 3JeKTpOHHBIX ITPEICTABICHUM.

16. NoHu3amus MOJIeKyJl M1 aTOMOB, pEKOMOMHAIMA HOHOB. PaboTa nonnzaruu. Y mapHas
NOHHN3aIInA.

17. HecaMOCTOSITENIBHBIN U CAMOCTOSITENIbHBIN I'a30BbIE pa3psiibl.

18. TTonsTue o mnazme. CriocoOwl co3ianus mia3mMbl. KBa3MHEHTPaTbHOCTD T1a3MBl.
JlebaeBckmii paanyc 3xkpanupoBanus. [I1a3menHas gyactora.

19. HuskoremneparypHas mia3ma U €€ IpuMeHEHHeE.

20. BricokoTemneparypHas mia3ma. [Ipobiaema ocyiecTBieHus yIpaBisieMoro
TEPMOSIIEPHOTO CUHTE3A.

21. 3akoH Amnepa. MaruuTtHas uHaykuus. 3akoH buo — Casapa. [IoHsTHE MarHuTHOTO
nosst. [IpuHIMn cynepno3uiinm MarHUTHBIX MoJjed. MarHUTHBIN MOMEHT.

22. MarHuTHO€ 1noJjie IPSIMOJIMHEUHOTO U KPYTOBOI'O TOKOB.

23. lupkynsauus BEKTOpa MarHUTHOM MHIYKUMU. 3aKOH IIOJHOTO TOKa. MarHuTHoe nose
JUIMHHOTO COJICHOMJIa U TOPOUJIA.

24. MarautHoe B3aUMOJICUCTBHE TOKOB M €AUHUIIA CUJIBI TOKA — aMIICP.

25. 'HBapuaHTHOCTH AJEKTPUUECKOTO 3apsiaa. BuxpeBoe mnosuae ABMKYIIErocs 3apsiaa.
MarseTusMm Kak pelsiTUBUCTCKUN AP DeKT.



26. JIBu>keHue 3apsHKEHHBIX YaCTULL B QJIEKTPUYECKUX U MAarHUTHBIX TOJISX.
27. Db dext Xonna. [IpuHnun aelicTBUS yCKOPUTENEH 3apsSKEHHBIX YACTHII.
28. [loHsiTHE MAarHUTHOTO MOMEHTA aTOMA.

29. MuKpo- 1 MakpoTOKH. MoJieKyIsipHble TOKA. MarHuTHasi BOCIPUMMYHBOCTh BEIIECTBA.

30. 3aKOH MOJHOTO TOKA JJIi MArHUTHOTO MOJIs B BellecTBe. HanpsKeHHOCTh MarHUTHOTO
noJsi. MarHuTHast MPOHUIIAEMOCTh cpebl. HAYKINS MarHUTHOTO TIOJISE B BEIIECTBE.

31. 'paHuyHBIC YCIOBUS AJII MATHUTHOTO TIOJISI HA TPaHUIIE pa3fiesa IByX Cpel.
32. Tunsr marnetukoB. Kpusast Hamaranunsanus. Touka Kropu. JlomeHslI.

33. OnsiT ®apanes. MarautHbii oTok. DJIC naaykiuu. OCHOBHOM 3aKOH
AJIEKTPOMArHUTHOM MHAYKUUHU. [IpaBuio Jlenna.

34. CaMOMHIyKIHS ¥ B3aUMOUHIYKIHS. IHIYKTHBHOCTh ¥ B3aMMHAasl HHIYKTUBHOCTb.
Toku pa3MbIKaHHs U 3aMbIKAHUS.

35. DHeprust MarHUTHOTO 1oJis. OObeMHAas TIOTHOCTh YHEPTUHU MarHUTHOTO TTOJIA.
IV. Kosie0anus ¥ BOJIHBI

1. CBobGoHbIC U BBIHYKACHHBIE KoseObanus. ['apMoHnYeckre MexaHnueckue KojaeOaHus u
UX XapaKTePUCTUKH.

2. 9Hepm;1 TapMOHHUYCCKUX MCXaHUYCCKHUX koJyieOanuii. ITonsatue o TapMOHHUYCCKOM U
AHIApPMOHHUYCCKOM OCHHUIIIATOPE.

3. CnoxeHue OJJMHAKOBO HAIIPABJICHHBIX TAPMOHUYCCKUX Konebanuii. buenus.

4. CroxeHue B3aMMHO NEPIIEHIUKYISIPHBIX TAPMOHUYECKUX KoJIeOaHui. PUrypol
Jluccaxy.

5. 3aryxaromue Mmexanndeckue konedanus. Yactora, KooQphUIUEHT 3aTyXaHus,
JOrapu(pMHUUECKUI TEKPEMEHT 3aTyXaHUsI MEXaHUYECKUX KOJIeOaHuil.

6. BoiHyX1IeHHbIE MEXaHUYECKHe KojeOanus. AMIUIUTYAa U (aza IpH BBIHYKICHHBIX
MEXaHUYECKUX KOJIEOaHUSX.

7. Mexanudeckuii pezoHanc. PesonancHbie kpuBbie. COOTHOIIEHUS MKy (pazamu
BBIHY KJIAIOIIEH CUJIBI U CKOPOCTH MPU MEXAHUYECKOM PE30HAHCE.

8. Mexanu3M o0pa3oBaHUsI MEXaHUYECKUX BOJIH B ynpyroi cpeze. [IpogonsHeie u
IIONIEPEYHBIE BOJIHBI. BOJIHOBOE ypaBHEHHE U €T0 peleHne. ['apMoHnYecKre BOIHBI U UX
XapaKTEPUCTUKH..

9. KonebatenbHblil KOHTYp. ["apMOHMUECKHE AIEKTPOMArHUTHBIEC KOJIeOaHUs M X
XapaKTePUCTHUKHU.



10. ®apaneeBckasi 1 MAaKCBEJUIOBCKAs TPAKTOBKHU SIBJIICHHSI JIEKTPOMAarHUTHOM MHIYKIIUH.
Tox cMemeHus.

11. Cuctema ypaBHeHnii MakcBesuia. DJ€KTpOMarHuTHOE I0JIE.

12. BonaoBoe YPAaBHCHUC JIA JICKTPOMATrHUTHOI'O ITOJIA U €T'0 PCIICHUC. CKOpOCTB
PaCIpOCTPaHCHUA SJICKTPOMArHuTHBIX BOJIH B CpEaax.

13. OcHOBHBIE CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH. DHEPIHsl U TOTOK SHEPTrUu
AIIEKTPOMAarHUTHBIX BOJH. Bekrop [loifHTHHra. UMITyIIHC 3IIEKTPOMArHUTHOTO TOJISL.

V. Ontuka

1. DnexTpoMaruuTHas npupoaa ceera. [Ipunnun I'toiireHca. 3akoHbl OTpaXkKeHUS U
npenomiieHusi. AOCOJIFOTHBIN U OTHOCUTEIbHBIN NOKa3aTenu npenomiieHus. [lomHoe BHyTpeHHee
oTpaxxeHue. CBETOBOJIBI.

2. KorepeHTHOCTh U MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. BpeMEeHHAS! KOT€PEHTHOCTb.
Bpems u nimHa KOTepeHTHOCTH.

3. OnTrueckas yuHa myTd. OnTudeckasi pa3HocTh Xoja. Pacuer nuHTephepeHIIMOHHOM
KapTUHBI OT JIBYX KOI€PEHTHBIX UCTOUHUKOB.

4. ITomocsl paBHOM TOJIIMHBI U PAaBHOTO HAKJIOHA.
5. IlpocTpaHCcTBEHHAS] KOTEPEHTHOCTh. Panyc KOrepeHTHOCTH.

6. Ilpunmun I'roiirenca — @penena. Meronx 30 Dpenens. [IpsamonuHelHOe
pacnpoctpanenue csera. Judpakuus Operens Ha KPyTriiOM OTBEPCTUU U JIUCKE.
7. Audpakuust @paynrodepa oT 6CKOHESUHO JITUHHOM MPSMOM HIEITH.

8. ludpakuus OpayHrodepa Ha 0OTHOMEPHOU TUDPAKITMOHHON PEIIETKE.
9. IlonsTre o ronorpagu.

10. EcrecTBeHHBIN U NOAsApU30BaHHbIN cBET. [longpuzanus npu oTpakeHUu U
npesnoMieHuu. 3akoH bprocrepa.

11. Ionspuzauus npu ABOWHOM JrydenpeaoMieHnu. OOBIKHOBEHHbIN U HEOOBIKHOBEHHBIH
ayud. OnTrueckas ock kpuctaia. [longpuszannonnsie nmpu3Mbl. 3akoH Maitroca.

12. 3aTpynHeHuss B 3JEKTpOMarHUTHOM Teopun MakcBemna. HopmanbHas M aHOMalibHas
nucrnepcuu. Meroabl HaOIIOAEHHS! TUCTIEPCHH.

Bonpocsl k 3k3ameny no cemectpy Ne3
DJIeMeHThI KBAHTOBOW MeXaHUKHU
1.Baemnuii potord ekt u ero 3akonbl. PoTOHBL. YpaBHEHUE DUHINTEWHA i1 BHEIIHETO

dotorddekra.

2.PaBHOBECHOE M3Ty4YeHHUE B MOJIOCTU. AOCOTIOTHO YepHoe Teno. 3akoH Kupxroda.

3akoH Ctedana — bonpimana.



3. Bonusbl ne bpoitns DkcniepuMeHTaIbHOE TOATBEPKIEHNE BOJHOBBIX CBOMCTB YaCTHII.
KopnyckynspHo- BOJTHOBOH ayann3M cBOHCTB MaTepuu. COOTHOILIEHUE HEOIIPEIETICHHOCTEMH.

4. BonHoBast pyHKIMS U €€ CTATUCTUYECKUIT CMBICII.

5. O6miee ypaBuenue lllpenunrepa. Ctanmonapueie coctosinus. Y pasaenue [lpenunrepa
JUISL CTAlTMOHAPHBIX COCTOSTHHIA.

6. TynuenpHBIN 3P deKT.
7.Hactunia B OTHOMEPHOU IPSAMOYTOJIbHOU IIOTEHIUAIBLHOM sIME.
8.JIMHENHbII rapMOHUYECKUI OCLUILIATOP.

9.YpaBuenue lllpenunrepa s 3JieKTpoHa B aToMe Boopoia. [ maBHOe, OpOUTAIBHOE U
MAarduTHOC€ KBAHTOBBIC YHCJIA.

10.0OnwiT TepHa u I'epnaxa. CrnuH 351ekTpoHa. CIMHOBOE KBAHTOBOE YHCIIO.

11.1Tpunuun Iaynu. Pactipenenenue 3J€KTpOHOB B aTOME MO COCTOSTHUSIM.
[lepuoanueckas cuctema 31eMEHTOB MeHieneeBa.

DJieMeHTBI (PpU3MKH TBEPAOIo TeJia

12.PacuieniieHre YHEPTeTHUECKUX YPOBHEW aTOMOB ITpHU 00pa30BaHUM KPUCTAILIA.
OHepreTu4yecKue 30Hbl B KpUCTaJUIaX.

13.Pactipenenenue 31€KTPOHOB MO SHEPreTUYECKUM 30HaM. BasieHTHas 30Ha U 30Ha
MMPpOBOAMMOCTH. MeTtaminl ,LAUIJICKTPUKH, TOJTYIIPOBOJHUKH.

14. CoOcTBEeHHast IPOBOJAUMOCTD MOIYITPOBOAHUKOB. DJIEKTPOHBI MPOBOJIUMOCTH U
JIBIPKHU.

15.1TpumMecHas IpOBOAUMOCTD IOJIYIPOBOJAHUKOB. DJIEKTPOHHBIN U JBIPOYHBIN
HOJYTIPOBOIHUKHU.

16. KOHTaKT 37€KTPOHHOTO U JBIPOYHOTO MOJIYIPOBOJAHUKOB. (pP-N MEPEXOJI ) U €ro BOJIbT-
aMIiepHasi xapaktepuctuka. [lomynpoBOJHUKOBBIE AUOIBI.

DJIeMeHTHI siiepHO (PU3UKH
17. 3apsin, macca, ¥ pa3Mep aTOMHOTO sijipa. 3apsA0BO€ U MaCCOBOE YHCIA.
18.B3anmozeiicTBre HYKJIOHOB U MIOHSATUE O CBOICTBAaX U MPUPOJE SIAEPHBIX CUJL.
19.lebexT mMacchl 1 SHEPTHS CBSI3U AIPA.
20.3aK0HbI paAMOAKTUBHOIO pacnaja.
21. 5 nepubie peakuuu. [lennas peakuus aenenusd. [lonsTue o saepHOl YHEPTETUKE.

22. Peaknus cuHTE3a aTOMHBIX sijiep. [IpoGnema ynpaBisieMbIX TEPMOSACPHBIX PEaKITHi.



23.. Knaccudukanus 3neMeHTapHbIX YacTHIl. B3anMHasi mpeBpamaeMocTb SJIeMEHTapHBIX
YaCTHULI.

7. YAEBHO-METOJUYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHUE
JTUCIHUTIITAHBI ( MOY.JIST) ®U3UKA

JIUTEPATYPA
a) OCHOBHasI TUTepaTypa:

1. F'ankun, Apkaguii ®egopoBuy. Jlekiuu no ¢pusuke. KBantosas u saepras ¢pusuka / A. ©.
I'anxun, H. C. [Ipokomesa ; BraauMupckuii rocy1apCTBEHHbIH YHUBEPCUTET UMEHU
Anekcannpa ['puropseBrua u Huxomnas ['puropseBuda CroseroBbix (Bial'Y) .— Bnagumup :
Bnaaumupckuii rocyjapcTBeHHBIN yHUBEpCUTET UMeHU AJekcanapa I'puropreBuya u Hukonas
I'puropseBuua CronetoBsix (Bal'Y), 2016 .— 86 c. : ui., Tabna. — MmeeTcst 31eKTpoHHas
Bepcust .— bubnuorp.: c. 85.

HN3nanue Ha AP. HOCHUTCIIC! JIGKIIMH 110 d)I/I3I/IKe. KBaHTOBas M siyiepHast d)I/ISI/IKa

[DnexTponnsiii pecype] / A. @. Nankun, H. C. [Ipokormiesa ; BiraguMupckuil rocy1apcTBEHHbBIN
yvHHBepcuTeT nMeHu Anekcanapa I puropsesuua u Hukosast 'puropbesuda CTOJIETOBBIX
(Bal'Y) .— Buagumup, 2016 .— ISBN 978-5-9984-0654-6.

2. Ky3neunoB, Aprtemuii AprtembeBu4. Dusuka: Mexanuka. MonekynsapHas ¢(usnka.
DJEKTPUYECTBO M MarHeTH3M. DJIEKTPOMAarHuTHbIE KojeOaHwst W BOMHBL Omnrtuka : ydeOHOe
nocobue / A. A. Kysneno ; BriaguMupckuii TOCyJapCTBEHHBIH YHHBEPCHTET HMEHU
Anexcanapa I'puropbeuua u Huxonas I'puropsesuua Cronerossix (Bal'Y) .— Usa. 2-e, ucnp.
u jgon. — Buamumup : BraguMHupcKuid rocyIapCTBEHHBIM YHUBEPCUTET MMEHHM AJIEKCaHApa
I'puropreBuua u Huxonass I'puropseBuua CroneroBsix (Bal'y), 2013 — 160 c. : un. —
Nmeetcs anexkTponHas Bepcus .— bubnuorp.: ¢. 155-156.

W3nanue Ha np. HOcuTene: Pusnka: Mexanuka. MosekynspHas Gu3rka. DIeKTPUIecTBO U

MarHeTu3M. ODJIEKTPOMArHWTHBIE KoseOaHusg M BoaHbl. Onrtuka [DIEKTpOHHBIN pecypc]

V‘le6H0€ mocobue / A. A. Ky3HenoB ; BiaaguMupckuii rocyIapCTBEHHBIA VHHUBEPCUTET HMMCHU

Anexcangnpa I'puroppeBnya u Hukomas ['puropsesuua CroneroBseix (Bal'V) .— Baaaumup,
2013.— ISBN 978-5-9984-0337-8.

3. Kyaum, Anexcanap AJjiekceeBn4. Pusnka : METOAMUYECKUE YKa3aHHUs K TEOPETUUYECKOMY
MaTepHaly, MPaKTHUYECKUM 3aHATHUSAM U 3aaHUSAM, TeCTaM, KOMIUIEKCY JIabOpaTOpHBIX pPadoT
JUI CTYIEHTOB JWUCTAaHIMOHHON ¢Gopmbel oOydenus / A. A. Kymum, JI. B. I'pyHckas ;
Brnangumupckuii rocy1apcTBEHHBIN YHUBEpCUTET MMEHH Asiekcanapa ['puropbeBuya u Hukonas
I'puropreBuya CroneroBsix (Bal'VY), Kadenpa obuieit u npuknaanoi ¢pusuky ; noxg pea. A. A.
Kymuma .— Bragumup : Bragumupckuil rocyJapCTBEHHBIM YHHBEPCUTET UMEHU AJeKcaHapa
I'puropreBuua n Hukonas I'puropseBuua Ctonerossix (Bal'Y), 2013 .— 214 c. : un., Tabn. —
Nmeercs anextpoHHas Bepcust .— bubnuorp.: c. 211-212.

N3nanue Ha np. Hocutene: Ousnka [DIEKTPOHHBIN pecypc] : METOJIMYECKHE YKAa3aHUs K

TCOPCTHYCCKOMY MaATCpuaay, MHNPAKTHUYCCKHUM 3aHATHAM M 3aJAdHUAM, TCCTaM, KOMIIJICKCY

J1a00PATOPHBIX PadOT I CTYASHTOB IUCTAHIUOHHOU hopMbl 00yuernus / A. A. Kyimm, JI. B.




I'pyHckas ; BraguMupckuii rocy1apCTBEHHBINA VHUBEPCUTET UMEHM Allekcanpa [ puropresuua

u Hukomnas 'puropsesuya CroneroBsix (Bal'V), Kadenpa oOuieit v npukia Hon GU3UKYU ; TOA
pen. A. A. Kyimma .— Bumagnmup, 2013.

4. ®usmka : METOIMYECKHE YKazaHUs JUIS MOJATOTOBKM CTYAEHTOB K TecTHpoBaHuioo / A. O.
lankun [m gp.] ; BnaguMupckuii roCylapCTBEHHBI YHMBEPCUTET HMMEHHM AJeKcaHApa
I'puropresuya u Hukomnas ['puropseBuda Croneroseix (Bal'Y), Kadenpa obmeit n npuknaaHon
¢u3ukn .— Brnagumup : Bragumupckuii rocynapCcTBEHHBIH YHHBEPCHTET MMEHH AJIeKcaHzpa
I'puroppeBuva u Hukomnas I'puropeeBmua CronetoBeix (Bal'VY), 2013 .— 243 c. : 1. —
Nmeetcs anexTporHas Bepcusi .— bubmumorp.: c. 242.

Wzpanue Ha np. Hocutene: Pusnka [IIEKTPOHHBIN pecypc] : METOAMYECKUE YKa3aHUsl JUIs

[IOATOTOBKM CTYIAEHTOB K TectupoBanuio / A. @. Tamkmg [u ap.] : Baagumupckuii

TOCYIAapCTBEHHBIA VHUBEPCUTET MMeHU AJsekcanapa I'puropneBnua U Hwukosas I'puropbeBrya

CroneroBsix (Bal'Y), Kadbenpa obuieit u npukiaggon dusuku .— Bramgumup, 2013.

0) JonomuurensHas auteparypa (1Mo BEIOOPY U PEKOMEHIALUSIM JIEKTOPA)

1. TankuH, Apkaauii ®egopoBuy. Jlekiuu no ¢usuke : B 4 4. : [ygeOHoe mocodue] / A. @.
lankun ; Bnamumupckuit rocynapctBeHHbl  yHuBepcuteT (Bal'V) .— Brmagumup
Brnagumupckuii rocynapctennbiii yauepcutet (Bil'Y), 2004-2007.

Y. 2: MonekynspHas (U3UKa U TEPMOAMHAMHUKA [DIEKTPOHHBIM pecypc| .— DJIEeKTpOHHBIE
TekcToBble qaHHbIe (1 ¢aiin : 5,37 M6) .— 2005 .— 77 c. : wi1. — 3ariaBue ¢ TUTYJIa SKpaHa .—
OJeKTpoHHas BepcHsl NedaTHOM myOnukanuuu .— bubmuorp.: ¢. 76 .— CBoOoaHBIA A0oCTyn B

JIEKTPOHHBIX YUTATBHBIX 3allax Onbmuorekn .— Adobe Acrobat Reader 4.0 .— ISBN 5-89368-
543-1 — <URL:http://e.lib.vIsu.ru:80/handle/123456789/469>.

2. IlpoxomenBa, Hanexxna CepreeBna. Coopuuk 3amay mo ¢uszuke / H. C. Ilpokomesa ;
Brnagumupckuii rocynapcrBeHHbll yHuBepcurer (Bal'V) .— Wsp. 2-e, ucop. u gom. —
Brnagumup : Bnaaumupckuil rocynapctBeHHbll yHuBepcurer (Bal'V), 2010 .— 65 c. —
Nmeetcs snexTporHas Bepcusi .— bubmumorp.: c. 64.

Wznanne wa np. Hocutene: COopHMK 3amauy mo ¢usuke [DnekrponHbid pecype] / H. C.
[IpoxkomieBa ; Bnagumupckuit rocyaapcrBeHblid yausepcuteT (Bal'y) .— Buagumup, 2010 .—
ISBN 978-5-9984-0043-8.

3.UeproB A.I'3amaunuk no ¢usuke: YuebHoe mocobue mis BTy30B / A. I'. Ueptos, A. A.
BopobbeB. — 8- uzn., nepepad. 1 nom. — M. :@uzmariur, 2007. — 640 c. : ni., Tadn. — ISBN 5-
94052-098-7.

4. ImutpueBa, Enena BasepbeBHa. YueOHoe mocobme mo ¢usuke : mexanwka / E. B.
Hmutpuesa, B. C. IlnemmuBueB ; Bragumupckuii rocyaapctBeHHblld yHHUBepcuTeT (Bal'y) —
Brnagumup : Brnamumupckuii rocymnapctBeHHblii yHuBepcuteT (Bal'y), 2009 — 143 c. : wuin.,
Tabn. — Mmeercs anekTpoHHas Bepcus .— bubmuorp.: c. 143.

Wznanue Ha ap. HocuTene: YueOHoe mocobue mno ¢pusuke [DIeKTPOHHBIN pecype] : MexaHuKa /
E. B. imutpuena, B. C. IInemmubies ; BnaguMupckuii rocyaapcTBeHHbIN yHEBepcHTeT (BalY)
.— Buagumup, 2009 .— ISBN 978-5-9984-0005-6.




5.CaBeabeB MU.B.Kypc obuwei ¢pm3smkun : yuebHoe nocobue ans BTy3os: B 3 1./ U. B. CaBenbes. —
7-e n3ga., ctepeotun. — CN6.: Jlaub, 2007 — (/lyywme Knaccuyeckme ydebHukn) (Knaccmueckasn
yyebHas nutepartypa no ¢pusmuke) (YuebHunkm ans sysos. CneuunansvHasa nutepatypa). — ISBN 978-
5-8114-0629-6.

6.2 KapenoBa, CBersiana BuxkropoBna. ®usuka TBEPAOTO Tela : METOAUYECKHE YKa3aHUS K
nabopatopHbeIM pabotam no ¢usuke / C. B. XKapenosa, H. C. IIpokomesa, E. JI. [llamanckas ;
Brnagumupcknii rocymapctBeHHblid yHuBepcuter (Bal'VY), Kadenpa dusuku u mpukmagHon
matematuku ; nox pen. C. B. JKapenosoit .— Bnagumup : Bnagumupckuil rocyaapcTBeHHBIN
yuuBepcuter (Bal'V), 2010 — 39 c. : win, tabn. — Vmeercs sneKTpoHHAsh BEepcUst .—

bubnuorp.: c. 38.M3nanue Ha ap. HocuTene: Pu3nka TBEPAOro Tena [DIEKTPOHHBIN pecype] :
METOIMYECKHE YKa3aHusg K JiabopaTopHeIM paboram mo dusuke / C. B. XKapenosa, H. C.
IIpoxomesa, E. JI. Illamanckas ; Baagumupckuii rocymapcrBeHHbBIH  yvHHBepcureT (Bal'V),

Kadenpa dusuku u npuxitaggon Mmaremaruki ; noj pexa. C. B. JKapenosa .— Bumagumup, 2010.

7. Tpopumona T.U.Kypc dpn3nkn: yuebHoe nocobue gns sysos / T. N. Tpodumosa. — 18-e nsg,,
ctepeotnn. — M.: Akagemwusa, 2010. — 557, [3] c.. wn., noptp., Tabn. — (Bbicwee
npodeccnoHanbHoe obpasosaHue). — Mpegm. yKas.: c. 537-549. — ISBN 978-5-7695-7601-0.

8.7KapenoBa, Cpersiana BuxrtopoBHa. ®usnka aToMoB u MoJeKkyn. SnepHas ¢usnka
[DNEKTPOHHBIN pecypc] : METOIUYECKHE YKa3aHusl K JlabopaTopHbIM padotam 1o ¢usuke / C. B.
KapenoBa, H. C. Ilpokomesa, E. JI. Illamanckas ; Buagumupckuili rocyaapcTBEHHBIN
yausepcurer (Bal'V), Kadenpa ¢usuku u npuknaanoil maremaruku ; mnox pen. E. JL
[Ilamanckass .— DneKTpoHHbIE TeKcToBblie maHHble (1 ¢aiin : 431 KO6) .— Buagummp :
Brnagumupckuit rocymapctBeHHslii yHuepcuter (Bal'y), 2010 .— 38 c. : w1, T1abn. —
3aryiaBue ¢ TUTYJa 3KpaHa .— DJIEKTPOHHAs BepCcHs rneyaTHoi myOnukanuu .— bubmumorp.: c.
36 — CBOOOIHBII JOCTYITI — AdobeAcrobatReader 4.0 —
<URL:http://e.lib.vlsu.ru/bitstream/123456789/2065/3/00706.pdf>.

HNHuTepHeT-pecypcsl
KTD (Kypnan Texunueckoit puzuku). InekTpoHHast Bepcus http://journals.ioffe.ru/jtf/
Hcnonb3oBanue pa3HOOOpa3HbIX YUEOHBIX MaTepUallOB IMOJYYEHHBIX M3 CallTOB MHTEpHETa
nocpeacTsoM nporpammel WinDjVie u apyrux nporpamm.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI
MOAYJIs)

JleKIIMOHHBIE ayAUTOPUH OCHALIEHBI IOCKaMU (JUIs MapKepa UM MeJa), SKpaHoM JUIs
IPOCKIIMOHHBIX CUCTEM, IIPOEKTOPOM U HOyTOyKOM (B-3, 422-3, 425-3). Ayauropus amns
1a00paTOPHBIX 3aHATHH, OCHAILIEHHAs] COBPEMEHHBIMU NIEPCOHANIBHBIMU KOMITbIOTEPaMH,
00BbEeTMHEHHBIMH B JIOKAIBHYIO BBIYUCIUTEIBHYIO CETh M YKOMILIEKTOBAHHBIMU HEOOXOJUMBIM
CUCTEMHBIM M MPUKJIIAJAHBIM NpOorpaMMHBIM oOecnieuenueM (419-3).JlabopaTopun MeEXaHUKU U
MouteKysspHO# Ghu3ukn(428,429),3mekrpomaraetnzma(425,426),ontuku(422,424).



Iporpamma coctasnena B cooTsercrBuM ¢ tpeGosanuavmu ®I'OC BO ¢ yyerom
PeROMEHRANmH 1o Hanpasieruio 09.03.01. «MupopMaTHKa # BHIYHCTUTEBHAS TEXHHKA)

PaBouyio nporpammy coctasun_pop wngp Ou 7P Tpeswee S @ @

e———

Perensent % qugapi koo PulM Sasren AR fhe

[Tporpamma  pacemorpena u onobpena Ha 3acemanmm Kahempel «OBmas w IMpuxnannas
Duzukan

Ipotokon No f{ or B0 1€ roja

Bapenyronmit kadeapoi

Pabovas nporpamma pacemotpena i 006pena na 3aceanin yueOHO-METOIMUECKOR KOMHCCHH
Hanpasienns 09.03.01. <Undopmarnka n BeIqUCIUTE bHAS TEXHHKA)

Hpotoxon Ne - or 15.(0 (i roga, .,

[pencenaresns KoMHCCHH . L L & 5 /




JIUCT IIEPEYTBEPKAEHHSA
PABOYE INIPOrPAMMBI JUCLUAILIMHEBI

PaGouas mporpamma oniobpena na JO/6 //Z  yuebusit rox

Iporokon 3acenanus Kadenper Ne Q or 0.0 % roga
3aBeqyroumui Kapenpoi

Pa6ouas nporpamma onobpena va £ 0/72// ﬁ y4eOHBI ron
Ipotokon 3acenanus xabenpu Ne 4/ or €104,/ ,rona

3apeayromuii kapeapoii /

PaGouas nporpamma ono6pena Ha 20/8/ 7. 9 yue6umi ron

I[Ipotokon 3acenanus kadenpsr No // oT )‘y 09, 1 5 roxa ‘A/_// _
3aBenyroumii kagenpoi / /

Pa6owyas nporpamma oxobpenana _» ¢7 /9 /90 y4e6Hsii rog
TIporoxon 3acenanus kabexpsi Ne 4/ ot _ /0, . }91‘?;1&

3asenyrommii kabempoi ,\_/ j
Pa6ovas nporpamma onobpena Ha y4eOHBIH rox
[Iporokon 3acenanus kadenpel Ne or rona

3asenyromuii kadeapoH
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