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L.LUEJIH OCBOEHUWS JIMCLUUITJIMHDI

Heassmu  oceoenus  aucuyniaune  «®@u3ukay  anosercs  obecnevenue Oynyiiero
crnetnaineTa HayuHoi husnueckoii 6a30i, Ha KOTOPOI B BbICILICH TEXHMYECKOH HIKOTe CTPOUTCH
O0LIEHMHIKEHEPHAS W CrenManbHas  noarotoska.  |locnenoBarenbHoe H3yueHue  (pu3mkm
BLIPAOATLIBACT  CHEUM(PUUCCKHIT  METOAL  MbILLICHMS. (pH3HUeCKYIO  MHTYHUHIO.  KOTOpbIE
OKa3bIBAKOTCSA BECHMA T10/10TBOPHBIMA M B JIPYrHUX HayKaX. CrICHHATNCTBL. MOIYHHBIIME LIKPOKOE
(pusuKo-maTemaruyeckoe oOpazoBaHue, MOFYT CaMOCTOATEILHO OCBAMBATL HOBBIE TEXHHYECKHE
HaNpaBJICHKA. YCNCUIHO paboTaTh B HUX. JIETKO MEPEXOANTL OT PELICHHS OAHUX 3a/a4 K APYIHM.
MCKATh HECTAHAPTHLIC M HETPAJMLIMOHHBIE MYTH, YTO OCOOCHHO BAKHO A1 NPO(eccHOHanbHOM
MOOMJIBHOCTH CMIELMATUCTOR B YCIOBUSIX YCKOPEHHOTO Pa3BUTHSI TEXHHUKH.

3apaumn:

® TeopeTuueckas NoArotopka B obnacTi Gu3MKH, Mo3BossIOUEAs OYAVILMM WHAKEHEpaM
OPHEHTHPOBATLCA B [I0TOKEC HAYYHOH W TeXHMYeCKOH WHpopmaunmu u obecrieunpaioias UM
BO3MOMKHOCTE MCMO/B30BaHMs HOBBIX (PM3MUECKMX NPUHLIMIOB B TeX 001acTX. B KOTOPLIX OHH
CHELMAIM3UPYIOTCSH:

* (opmupoBanne HAyYHOTO MBILLICHHMS, B YACTHOCTH MPABMJILHOIO MOHUMAHMS PaHMLL
[IPUMEHUMOCTH PA3IMUHBIX (PU3MUECKUX NMOHATHI, 3aKOHOB, TEOPHI U YMEHHUS OLIEHHBATH CTENEHb
JIOCTOBEPHOCTH  PE3y/IbTATOB.,  MOJYYEHHbIX € [OMOIIBLIO  SKCHNEPUMEHTANLHBIX  WIIN
MATEMaTHUCCKUX METOJIOR HCCIIeJ0BAHMS:

®  BLIPadOTKA NMPHEMOB M HABBIKOB PEIEHMI KOHKPETHBIX 3aday M3 pasHbX o0jacTeii
(PU3KKH, TOMOTAIOLIMX CTYAEHTAM B JajibHEHLIEM PeIlaTh HHKCHEPHbIC 3a/1a4H.

®  03HAKOMIICHHE CTY/CHTOB € COBPEMEHHOW HAyUYHOH annaparypoi M BbIpadoTKa y HHUX
HAYa/IbHBIX HABBIKOB TPOBEACHUS IKCIEPUMEHTAILHBIX HAYUYHBIX WCCICAOBAHHH Pa3/IHUHbIX
(PUBHYECKHUX ABICHHH M OLEHKHM MOrPELIHOCTER H3MEPEHHUH.

2. MECTO JUCHHUILJIUHBI B CTPYKTYPE OITIOII BO
Jducumnamnna «@usuka» 0THOCHTES K 0a30BOI 4aCcTH MPOrpaMMbl U ONUPACTCS HA 3HAHHS
MPEAMETOB OCHOBHOH 00pa30BaTe/IbHOW NPOrpaMMbl cpejiHero (nojaHoro) oduero odpazoBaHus:
(pu3mMKa n MaremaTuka.

3. INTAHUPYEMBIE PE3YJIbTATbI OBYUEHUS 11O JUCHUIIVIMHE «®U3UKA»

[Tnanupyembie pe3yabTarTbl 00YHEHUS 110 JMCLUHITIMHE, COOTHECEHHbIE ¢ IJIAHHPYEMBIMH pe-
syaeraramu ocgoeHus OITOTI

Koa dopmupyembix Vposenus  ocsoenns | [lnanupyemeie pesyabrarel oOyueHMA Mo AMcUM-
KOMITETeH LI KOMITETEHLIHH MUIMHE, XapakTepuiyioumme 3tans  (GopmuposaHus
KOMIETEHLNIT (MoKazaTenn OCBOCHHA KOMTIETCHILHM)

[1K-5 Cnocodnocts uenonib- | [NoaHoe ocroeHue | 3nams: pusnuecKkue OCHOBbI, OCHOBHbIC 3a-
30BaTh B IPAKTHUECKOH €5~ | komMeTeHLIMH | KOHBI W MOHATHS PU3MKH i
TullLBGCIE SISO Vumems: nivepath (U3MHECKHE BEAMUHHbIL,
i 2 3H¢ A (VHI1aMEH- -
BAHHME SHAHIG GyHI HCTO/IB30BaTh MHCTPYMEHTAJIBHBIE CPE/ICTBA

TAMTLHBIX Pa3/eloB (PH3IMKH. SR _ e e
SiiNTLL. CHOXUMIIL. MaTElt- (hH3MKH, 00padaThiBaTh PE3YALTAThl U3MEpE-

THUKH 18 OCBOEHUSA (t)“';p]l.;e- HWUH, CTPOHUTH rpa(b”x”. CaMOCTOATCILHO
CKMX, XHMHHECKHX. OHOXH- YBHETD CIIEACTBUA CHOPMYIHPOBAHHOTO pe- |
MHYECKHX. OHOTEXHOMOrHYe- 3ybTATA, 14T BbIBObI

CKHX. MUKPOGHONOTHYECKHX, Biademsp: 0CHOBHBIMU 1pruemamu odpa-

TEIUIUQ)H'NI‘ICCKIIX ﬂpOI.IBC‘
COB, NMPOHCXOOALLIMX fnpu
|'1p0n'mu,=1-:TBe IMPOAYKTOB
NnATaHua 13 paC’I’II'I’CIIbHOTO
ChIpbs

OOTKH U [pe/cTaBICHUA SKCIICPHUMCHTAb-
| HbIX JJAHHbIX.




4. OBBEM U CTPYKTYPA JUCLUUILIUHBI
TpynoémKkocTh AMCLMIIUHBL cocTapseT 3 3auéTHbIX eantnibl, 108 vaca

Buasl yueGnoit pabotsl., Britouas ca-

No MOCTOSTENBHYIO paldoTy CTYAEHTOR Dopmel

) o _ Obuem yuebHOI _
n/n £ H TPYAOEMKOCTh (B Yacax) paboTHI TEKYILEro KOH-
Hanvenopaine rew | £ 2 ) P ¢ npumenennen POV Yenesaes
W/ MK pasnenos/tem g 8 é 3 HHTEPAKTHBHBIX MEGTR o
AHCLM T HBI 8 E = oz 2z . METONOB (hopma oMy =
= = T B = B b Ny TOYHON
o = == z & e (B uacax / %)
an) 7] ; = o o arrecraunu
= = ~ 2 =
g=1 2] (no cevecmpant)
bk s —— | | z
I. MEXAHHUKA 21 | Jl ;
1 Kunemaruka | 2 4 2/100
2 JuHamuka nocryrna- 2
TE/IBLHOIO JIBU/KEHUS |
3 Jlunamuka Bpara- 3 2 4 2/100
TEIALHOIO ABH/KEHUS
4 Mexanuueckue koie- 4 4
OaHus
L | - S ———
1I. OCHOBbI MOJIEKY- 2| | |
JISIPHOU ®U3UKU U = ] ‘
TEPMOJMHAMMKM | ‘ | \
| 'MonekyaspHo-kute-| 5 6
THYECKast TEOpUs ra-
308
2 |OcHoBbl TepMOaMHA- 6 2 4 2/100
MMKH
111, IEKTPUYECTBO U 2 | | | |
‘MAT'HETU3M l ; | ‘ '
| DieKTpHUUECKOe 7 - Peiituur-
|10JIe B BAKYYME kouTpons Nel
|2 DNEKTpHYECKOE 8 -
noje B BelecTse
3 MarsuTHoe nose 9 2 6 2/100
4 INEKTPOMArHUTHAs 10 4
MHY KIS _
_ —— 2 | . .
V. OTITUKA . | { | | |
Vi S S — BRREEE S & B R T S S =L S LR =
| [‘'eomeTpHueckas 1 11 4
BOJIHOBAs ONTHKA
V. OCHOBbI KBAHTO- 2 | | | |
'BOM U ATOMHOH PHU- | | )|
3UKH | ll | "




KBanrtoeas onruxa |12 6

Peiitunr-
KOHTpOAb Ne2

2 Crpoenue atoma 1o 13 2
Teopuu bopa
3 Boanosbie cpoiictea 14 T 4
MHKPOUACTHLL
4 Vpaeueuue Ulpeaun: 13 _ 2 .
repa
5 ATOM BOJI0pOAA 16 2 2 |2/100
6 Muorooaektponnsiii 17 e |
aTom
i OcHOBBI (hH3MKH 18 3 Peiitunr-
aTOMHOTO sij1pa KOHTpoJIb No3
Beero 3a 2 cemectp 1- 4 6 71 10/100% Ix3amen(27)
18
WUroro no aucunnanpe 2 4 6 71 10/100% Frzamen(27)

Conepanue JeKUHOHHBIX 3aHATHII M0 pU3HKe
Paszgen I. Mexauuka
Tema |. Kunemaruka.
Dusiyeckne 0CHOBBI MexannkH. Pusmueckie Mogeau. Marepuanbhas Touka. [loctynarensHoe u
Bpaluarenbioe apukeHune. Cuerema orcuera. Tpaektopus apvkenus. [1yth u nepemetenme. Cko-
pocTb. PaBHOMEpHOE M HepaBHOMEPHOE JIBIKEHHE. YeKopenne. TaHreHumanibHoe u HOpMallbHOE
yekopenust. JIBukeHne no okpykKHOCTH. CBsi3b MEKLY JMHEHHBIMU M VITIOBBIMU KMHEMATHueC-
CKHMH BEJIMYHHAMH,
Tema 2. JluHamuka nocTynaTeibHOro JABUKEHMUS.
3akonsl HetoTona. Unepunansueie cuctempr oteuera. Macca. Cuna. Parnoseificreytomas cui. [lo-
HATHE CcHI0BOTO Noast. Buasl B3aumoneiicrsuii. [punumn orsocurensnoetn Fanunes. Umnyine
Tena. 3aKOH COXPAaHEHMS MMIY/IbCAa MEXaHWUUYECKOH cucTeMbl. Mexanuueckas sHeprus. Patora.
MownocTs. Kunetnueckas n notenumanbhas sHeprun. KoHcepsaTHBHBIE CHIIbL. 3aKOH COXpaHe-
HUS SHEPIHH.
Tewma 3. JlunaMuKa BpalllaTe/IbHOro JIBUKEHHS
MowmenT unepunn. Teopema Ilteiinepa. MomenT cuibl. MoMeHT uMnyiibea. YpaBHeHHEe MOMEH-
TOB (CBS3b MOMEHTA MMITYJILCA C MOMEHTOM CHJIbI). Y paBHEHHWE AMHAMHUKH BPALIATEILHOIO JIBUAKE-
HUs TBepAoro Tena. Kunernueckas SHEprus Bpallatolerocs TBEpAoro tefia. 3HaueHue v coepxa-
HHUE 3aKOHOB COXPAHEHHS B MEXaHHKeE.
Tema 4. Mexanuyeckue kojaebanus
["apmonuyeckue Konedanus U ux xapaxkrepuctuku. Jluddepenumanstoe ypaBHeHue rapmMoHHue-
CKUX Kosiebanuil u ero pewenune. [lonstue o rapmonnueckoM octmansTope. MexaHuueckue rap-
MOHHUYECKHE KOJICOAHUS Ha NpUMEpPE NPYKHHHOrO MagTHUKa. CKOPOCTh M YCKOPEHHE rapMOoHHYe-
ckux koneGanuid. [onnas sueprus koneGanuii. YpapHenue cBOOOAHBIX 3aTyXalOMx Konedbanuii
u ero pewenue. KoaihuUMeHT M JeKpeMeHT 3aTyXaHus. Y paBHEHUE BBIHYKIEHHbBIX KOleOaHWi 1
ero peteHue. AMIIMTYAa M pasza rnpu BbIHYK/ICHHBIX MEXaHUUYECKUX KoJleOaHuaX. MexaHnuyeckuii
pe3oHaHc. Pe3oHaHCcHbIe KpUBbIE.

Pa3zjien 1l . OcHOBBLI MOJIERVISIPHOI QH3HKH H TEPMOIHHAMHKH
Tema |. MO.’ICK\"JIHDHD~KHHL‘TH‘[CCK32 TCOPHA TA30B
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OCHOBHbIE M0JI0KEHHSA MONEKYISPHO-KMHETHYECKO TeopuM BellecTBa. MUKpPO- H MaKpococTos-
HUsi cUCTeMbl. PaBHOBECHBIC M HEPABHOBECHBIE COCTOSHUS. [ToHATHE MaeanbHOrO raza. OnbiITHbIE
3AKOHBI MACAILHOIO rasa. YpaBHEHHE COCTOAHMS MICAILHOIO rasa (ypaBHeHHe Knaneilipona —
Menaeneesa). lasnenne rasa ¢ TOUKH 3peHus MOJIEKYIIPHO-KHHETHYECKOH Teopun. OcHoBHOE
YPABHCHHC MOJICKYJIPHO — KMHETHYECKOH Teopuu. Hucno creneneit cBoGoabl Moneky bl Buyr-
PCHHSAsE SHEPrUA MICAILHOTO ra3a. 3aKOH PaBHOPACTIPE/ICICHUS YHEPIUM 110 CTEMEHIM CBOOO/IbI.
3akor Makcrenna o pacripeielieHlin MOJIEKYIT HACAIBHOTO a3a 1o CKOPOCTAM W YHEPTHAM TEII0-
BOro ApnsKkeHus. bapomerpuueckas dopmyna. Pacnipenenenme bonsumana.

Tema 2. OCHOBBI TEPMOJAMHAMUKH

OCHOBHbIE TEPMOAMHAMUUCCKHE MOHATHSA: BHYTPEHHSIS YJHCPI UL, paboTa. Teniaora. TennoémMkoeTs.
lepsoe Hauano tepmoaunamukn. Ipumencnue 1-ro Havana TepPMOAMHAMUKH K u3ornpotueccam.
Aanadatnueckuit npouece. Ypastenue [lyaccona. 3aBHCHMOCTb TENIOEMKOCTH MACATLHOIO 1a3d
oT BrAa npouecca. Popmyna Maitepa. Bropoe nauano tepmoannamMuii. OGpatumbic # HeoOpaTH-
Mble ripouecchl. Kpyrosoit npouece (k). Tennoesie asuratenan. KITJ] Tennosoro apurares.
[{nkn Kapno.

Pazjen 1. DaexkTpuyecTBo H MATrHETH3IM

Tewma 1. Daekrpuueckoe nolie B BaKyyme.

JnekTpuecknid sapsa. 3akon Kynowa. [ToHsiTHE 571€KTPOCTATHUECKOrO M0, Hanpsixennocts
nosis. CUioBble TMHUA (JMHUM HANPAKEHHOCTH). TIPUHLMI CYNEPTIO3NITHN ANEKTPOCTATHYECKHX
noJei. Iorok Bektopa Hanpsxennoctn. Teopema ["aycea 115 91€KTPOCTATHYECKOrO MOS B BAKY-
yme. HoreHuman siekrpocratuyeckoro nos. Pabora cun snexrpocratuueckoro nons. Llnpkyns-
1MS HANPAKEHHOCTH 3JICKTPOCTATUHECKOIO NOJisA. YCIOBHE MOTEHLUMANLHOCTH DJICKTPOCTATHYE-
CKOTO 110151, CBSI3b MEIK/Y NOTEHUMANIOM U HAMPAKEHHOCTBIO FEKTPOCTATHYECKOIO 11015,

Tema 2. DieKkrpuyeckoe noje B BELECTBE

DAEKTPUHECKUH AUN0Jb. JIunonbHblil MOMEHT. TToTeHmMan n HanpsKeHHOCTh 1oas aunoas. Cpo-
OO/IHbIC W CBSA3AHHBIE 3apa/ibl B BelECTBE. THIibl AM3ACKTPUKOB. MOHHAs, 31eKTPOHHAS U OPHEH-
TauuonHas nojspusaitiu. [lonspusosannocTs (BekTop noaspusaumnn). Juanekrpudeckas BOCHpH-
MMUMBOCTS BetlecTsa. Teopema ['aycea 11s 21€KTPUYECKOTO NOJIs B JAMIIEKTPUKE. DIEKTPHUECKOe
CMELUEHHE (DIEKTPUUECKas HHAYKLHKA). JlnonekTpuueckas npoHuLaemMocTs cpebl. [ IpoBojiHUKY B
AeKTpHiecKoM nosie. Pacnipenenenne 3apsioB B NpOBOAHHKE. DICKTPOCTATHUECKOE M10I1€ Mpo-
BOJHUKA. DACKTPOEMKOCTH YEAUHEHHOTO 1MpoBoaAHMKa. KOHAeHCaTOp. DeKTprUecKas SHEPIrus CH-
CTEeMBbI TOYCHUHBIX 3aPAN0B. DHEPIHs 3aPAKEHHOIO MPOBOAHHUKA, CHCTEMBbI IIPOBOJAHUKOB M KOHIEH-
catopa. DHepPrus JEKTPOCTATHUYECKOTO MO,

Tema 3. MaruurtHoe noJie

MaruutHoe nosie B Bakyyme. Maruutras uuaykums. [puHumn cynepnosuiumy MariuTHbIX 10J1ei.
Cuna Jlopenna n cuna Amnepa. 3akon buo-Casapa-Jlanaaca. [lupkyasiis BeKTopa MarHuTHo
HHIYKLMH. 3aKOH NOJIHOrO TOKA (Teopema O LHPKYIALMH WHAYKIMK MArHHTHOTO 110.1) B BAKY YME.
Maruuthoe nose B BewectTse. MarHuTHON MOMEHT atoMa. MUKpPO- M MAKpOTOKH. 3aKOH TOJHOIO
TOKa (TeopemMa O UMPKYJIAIMA HANPSKEHHOCTH MarHUTHOTO 1oJs) B Bewectse. Hanpskénnocts
MarHMTHOTO NoJs B BelecTre. MarnuTHas NpoHUMIIAEMOCTE cpedbl. MHAYKLKUS MArHUTHOTO 1018 B
BeLlleCTBE.

Tema 4. DiekrpoMarHuTHAs MHAYKILMS

OnpiT @apanes. Maruuthbtit norok. 3J1C unaykumuu. OCHOBHO#M 3aKOH 31€KTPOMArHMTHOM MH/1YK-
uun (3akon Mapajes). BbiBo1 OCHOBHOrO 3aK0OHA 2AEKTPOMArHUTHOH MHAYKIIMM M3 3aKOHa coxpa-
HEHMS FHEPrHUM, a TAKIKE Ha OCHOBE 3NEKTPOHHOMU Teopuu. [lpasuno Jlenua (3akon Jlenua). fAsae-
HUE caMOMHIVKUMY., MuaykTupHOCTh, SIBAeHHe B3aUMHON MHAYKUMM, DHCPIHA MArHUTHOTO NOJIA.
Tok emewenns. Inekrpomarautoe noje. Cucrema ypasHeHuit Makcsesa.

Pa3zgen IV. OnTuka
Tema |. ['eomeTpHueckas U BOJHOBAA ONTHUKA




[posoabHbie 1 nornepeutbie Boaubl. Boanoroii gponr. Boanosoe ypaeHeHue. PazoBasi CKOPOCTS.
DICKTPOMArHUTHAsA NIPHPOIa cBeTa. BOIHOBBIC YpaBHEHMS /11151 3MeKTPOMATHUTHORO MO, DHep-
Ut SACKTPOMArHUTHLIX BOJH. XapaKTepUCTUKH CBETOBOI BONHEL. OnTuueckas Anuua nyti. On-
THYECKas PasHOCTL X0Ja. 3aKOHbI reomeTpuyeckoil onruku. [Npunumn Cofirenca. Mpuniwn cy-

nepriosuunn. Korepentnoers. Mnrepdepenuns soan. JIndpaxuus ceera. llkana snexr poOMarHuT-
HbIX BOJIH.

Pazten V. OcnoBbl KBaHTOBOI H aTOMHOIi pH3HKH

Tema |. Keanrosas ontuka

Tenznosoe nu3ayyenne. XapaktepucTHKN TENIOBOIO M31yueHns. AGCOMOTHO yepHoe Teno. 3akon
Kupxroga. 3axon Credana-bonbumvana. 3akon Buna. ®opmyna Penesi-/lxunca. Ynerpaduonero-
Bas Karactpoda. ['unoresa Inanka. @orosddexrt. Ypasnenue DitHimreiina s (poroaddexra. Do-
ToHbl. Dddext Komnrona.

Tema 2. Crpoenue atoma 1o teopuu bopa

SBJieHIs. OATBEP/KAAIONIME CI0KHOE CTpoeHHe aToma. ChekTpanbHble 3aKOHOMEPHOCTH 1 dop-
vysa banbmepa. Mojens atoma Tomnicona. Onsir Pesepdopaa 1o paccesnuio a-uactuil, Moaens
atoma Pesepdopaa n ee nenocrarku. [oetynarsl bopa. Atom posoposna. Criekrp atoma BO,10p0Ja.
Tewma 3. BoaHoBble cBOMCTBA MUKPOYACTHIL

['unoresa ae bpoiias. Jludpakuus peHtrenoBckux aydeit na kpueranie. ®opmyna Bysbda
bporra. JkenepumenTanbHoe NOATBEPIKACHHIE CYLLECTBOBAHMS BOH e Bpoiins. Onbit [lesuccona
n Jlxepmepa. COOTHOLLIEHHE HEONPEaeIeHHOCTE .

Tema 4. Ypagueniic Hipcanniepa

Boanosas qynkums, ec cpoiictsa u ctatucrudeckuii embici. Hecraunonaproe ypasnenue 1llpe-
Aunrepa. Craunonaphoe ypasuenue Hlpeannrepa. Yactuua s norenunanshoii ame. Ilpoxosaenne
HaCTHLbI Yepe3 NoTeHIMaIbHbIN Dapbep. KBaHTOBbINH rapMOHHUHECKHHA OCLUANATOP.

Tema 5. Atom Bojopoaa

Ypagnenue [lpenunrepa ais a1ekTpona B arome Bojaopoa. [ asHoe, opoHTaTbLHOE U MATHUTHOE
KBAHTOBbIC Yuc/ia. KBaHTOBAHWE HHEPIHM W MOMEHTA UMMY/IbCA DIEKTPOHA B aTOME BOJI0OPOjA.
Cnekrp atoma Bojiopoaa. [1pasuno orGopa.

Tema 6. MHOIrOYIGKTPOHHBIH aTOM

OpOuTanbHbiii MOMEHT UMITYJILCA M MATHUTHBIN MOMEHT HiekTpona. CoOCTBEHHBI MeXaHUUecKHil
MOMEHT MMITylIbca dJeKTpoHa (crnuH). CrMHOBBIM MarHUTHBIA MOMEHT rekTpona. CrnuHoBoOE M
MAarHWTHOE CNMHOBOE KBaHTOBbIE yucaa. Onbit Lltepra u [Nepnaxa. [Npunumn 3anpera [layau. [le-
pHO/IMYEeCKas cHeTema diemeHToB Menaeneesa.

Tema 7. OcnoBbl huznKn aTOMHOrO si/1pa

XapakTepuCTHKH atoMHOro aapa. Mozaeaun sjaep. Macca W 9Heprs CBs3u sapa. SaepHble Cuilbl.
CuabHoe aaepHOe B3auMOACHCTBHE. 3aKOHbI PaIMOAKTHBHOTO pacnajia. Alnib(da-. Geta- u ramma-
H3IIyHEHHE.

Cojrepxanne J1abopaTopHLIX 3aHATHI N0 pu3nKe
Paszaen I. Mexanuka
JlaGoparopHas pabora Ne 1-0. M3yueHue Teopuu rnorpetiHocTei.
Jlaboparoptast padora Noe 1-5. M3ydeHue AMHAMUKK BpalL@TE/IbHOTO JABUKEHHS! TBEPAOTO Tea
JlaGopaTtopnag padota Ne |-9. Onpenenenve Moy d CABMIa METANIOB METOAOM KPYTHIBLHBIX KO-
nebanuii
Paszien 11 . OcoBbl MOJIEKY/ISIDHON (PH3HKH H TEPMOJIHHAMHKH
JlaGopartopnas pabota Ne 2-2.  Onpenenenue koddpdpuimenTa BA3KOCTH HKUIKOCTH U uncaa Peii-
HOJTBCA METOAOM NAJAOLIET0 B 3 KHAKOCTH LapuKa
JlaGoparopuas padora Ne 2-7. Onpejenenue nokasarelns aauadarsl Bo3ayxa
Paszjen 111, DiekTpuyuecTBo H MarHeTH3M
JlaGoparopnas padora Ne 3-1. M3yueHHe 31EKTPUUECKOTO M0J15
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JlaGoparopuas padora Ne 3-3. MocToBoit MeT0/1 H3MepeHii

Jlaboparopuas paGora Ne 3-8. U3yuenme siBjieHune 21eKTPONPOBOIHOCTH M ONPEIEICHHUE YACIBHOIO
COMPOTUBJICHUS MeTalllla

Pasaen IV. Onruka

Jlaboparopuas padota Ne 5-3. Onpejesnerne AuHbI CBETOBOI BOIHBI ¢ MOMOLLBIO Kosiel HbloToHa
JlaGoparopras paGora Ne 5-5. Onpeaenenue UIMHBI CBETOBON BOHbI € MOMOLIBLIO AN(PAKIHOHHOMN
PELIETKH

Pazjpen V. OcHOBBI KBAHTOBOI1 H aTOMHOII H3HKH

Jlabopatophas padora Ne 6-1. Onpeaenenne nocrosuuoit Credana-bonbimana

Jlabopatophas patota Ne 6-2. Msyuenue Brewnero gotoadexrs

Jlabopatophas pabora Ne 6-3. Onpejie/ienne pe3oHaHCHOIO NOTeHLMaa BO30YAKICHUS aToMa Me-
Togom @panka-l'epua

5. ObPA3OBATEJIbHBIE TEXHOJIOT'UH
B npenoaasannu aMciMnantel «pU3UKa» HCNOB3YIOTCS 00pa30BATENLHBIC TEXHOIOIMH KaK
TPAANULHOHHbBIC. TAK W C IPUMEHEHHEM AKTHBHBIX U MHTEPAKTUBHEIX METOJ0B 00yUYeHHs — NpoBe-

JIRHHE JICKIIMOHHBIX 3aHATHH ¢ NPUMEHEHMEM KOMITBIOTEPHBIX MPE3CHTALMN 1 IEMOHCTPALIHOHHBIX
huabmos.

6. OLUEHOYHBIE CPEACTBA /ISl TEKYUIEI'O KOHTPOJISI YCIIEBAEMO-
CTH, IMPOMEXYTOUYHOU ATTECTAIIMM MO UTOI'AM OCBOEHMUSI JUCLIHU-
IMJIMHbBI U YYEBHO-METOJWYECKOE OBECIIEYEHUE CAMOCTOSITEJBHON
PABOTbBI CTYJAEHTOB

6.1. Tekymmii KOHTPOIL YCIIEBAEMOCTH
Bonpoce! 118 npose/ieHust peliTHHT-KOHTPOJIst
Pelitnur-konrpoan Nel
Mexanuka
[. Mexannueckoe JABHKEHHE KaK npocTeitiuas popma apukeHuns Mmatepuu. [loctynarensHoe u Bpa-
warenbHoe apuxenue. Cucrema orcuera. Paanyc-pexkTop.
2. dusznueckune mojenn. Marepuanshas Touka. Tpaexktopus. [lyts 1 nepemenieHue.
3. Ckopocte. PasHOMepHOE M HepaBHOMepHOE JIBMKeHMe. Yekopenue. TaHreHumanibsHoe U HOp-
MallbHOE YCKOpEHHS,
4. JIsnakeHue 1o okpy:KHocTH. CBA3b MEK1Y AMHEHHBIMU M YIJIOBBIMU KMHEMATHYECKUMH BETHYH-
HAMMU.
5. llepesiii 3akon HbloTOHA M MOHATHE MHEPUMAILHOH cUcTeMbl oTcueTa. Bropoii 3akon Heiotona
W NOHSTHE CUJIbI, MACCHI M MMIYJbca. Y paBHeHue apukeHuns. Tpetuii 3akon HetoTona.
6. Umnyibe Tena. 3akoH coXxpaHeHHst UMITY/IbCa MEXAHUYECKOH CUCTEMbI.
7. Mexauunueckas s1eprus. PaGora. Mounocts. Kunetnyeckas n noTeHuManbHas SHEPruu.
8. IMousaTue adbcontoTHo TBepaoro Tena. MomeHT uHeplmn Tena. Teopema LllTelinepa.
9. MomeHT cHiibl. MOMEHT uMiTy/ibeca. Y paBHEHHE MOMEHTOB. Y paBHEHHE BPALLATEIbHOTO JIBHIKE-
HUS TBEPJAOIO Te/1d OTHOCHTENBHO HEMOABHAKHONW OCH.
10. 3aKOH COXpaHEHHsI MEXAHUYECKOH IHEPTHH.
I1.Fapmonnueckne konebarns u UX xapakrepuctuki. Jnddepenumnansioe ypasHeHue rapMoHu-
4eCKMX KoJieDaHUi 1 ero peleHue.
12. Mexanuueckue rapMoHHUeckue KonebaHus Ha npumepe 1pyRKHHHOro MasTHuka. CKopocTs U
ycKopeHue rapMoHuyeckux konedanunid. [lojnas sHeprus konedanmid.
13. Vpasrenue cBoOOAHBIX 3aTyXaoluX konebauuii u ero petenne. Koosdduumnenr n gekpemeHt
3aTyXaHUA.
14, VpaBHene BbiHyKACHHbIX KOeOaHUil 1 ero petenne. AMILIMTYy1a U (hasza 11pu BbiHYKIACHHbIX
MexaHudeckux koaebanuax. MexaHH4eCKHid pe30HaHC.
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OcHoBBI MoIeRY. IsIpHOIT PH3NKN 1 TEePMOIHHAMHKH
|. OcHOBHbIE MONOKEHNS MONEKY ISIPHO-KHHETHUECKOH TEOpUH BelecTBa. MUKpO- 1 MakpococTo-
AHUS CUCTEMBI.
2. lNonsTre uaeansHoro raza. ONbITHBIE 3aKOHBI MACANBHOTO ra3a.
3. VpaBHEHHE COCTOSHMS MACAILHOTO ra3a (ypaBHeHue Knaneiipona — Menneneepa).
4. Jlagnienue rasa ¢ TOUKK 3peHUsl MONEKY IS PHO-KMHETHUECKO Teopun. OCHOBHOE ypaBHeHHe MO-
JEKYISAPHO — KHHETHYECKOH TEOPHH.
5. Hucno creneneii cobo/abl Moneky bl Buytpetnss SHEPrus M/1ealibHOTO rasa. 3aKoH paBHOpac-
NPEACICHHS FHEPIUU 10 CTENEHIM CBOOOIbI.
6. OCHOBHbIC TEPMOAMHAMHYECKHE MOHSITHS: BHYTPEHHSAA SHeprus. padbotra. tenjora. YpaBHeHUe
MEPBOro Havana TePMOIMHAMUKH.
7. Tenjo€MKoCTh. 3aBUCUMOCTh TEMI0EMKOCTH MACAILHOTO ra3a OT BUJA npotecca.
8. Anunabaruueckuii npouecc. Ypagtenue [Nyaccona.
9. Bropoe nauano repmoputamukn. OGpartumslie M HeoGpaTHMbie npouecchl. Kpyrosoii npouecc
(LMKT).
10. Tennopsie apurarenun. KIJ1 rennoBoro aBurarens.

Peiitunr-konrpoan Ne2
VJIEKTPHYECTBO H MATHETH3M
I. 3akon Kysona. HanpsaenHocTs smekTpoctatuyeckoro noas. TIOHSTHE 31eKTPOCTaTHYECKOTO
noas. HpuHumn cynepnosnimm 31eKTpuyecKkux noei.
2. lorok nanpstkentoctn. Teopema ["aycca juist 91€KTPOCTATHHECKOTO NOMS B BAKYYME.
3. [orenumnan anekrpocrarnueckoro noss. PasHocts noteHumanos. Padora cui AEKTpocTarnye-
CKOIo 10oJ.
4. LMpKynauus HanpsyKeHHOCTH IEKTPOCTATHYECKOTO N0, YCA0BHE MOTEHUMATBHOCTH JIeK-
TPOCTATHHECKOTO NoJs. CBA3b MEKLY MOTEHUHAIOM M HANPSKEHHOCTBIO IEKTPOCTATHYECKOrO
nons.
5. DnekTpuUeCcKuii nnode. JIunonbeit Moment, [loTeHuman U HaNpssKEHHOCTb MO AN,
6. JInasieKTpryeckas BOCIPHUMUYHBOCTD BelllecTBa. Teopema [laycea ams 21eKTPHUECKOTO nomst B
JAMDIIEKTPHKE.
7. Dnextpuueckoe cmellenue (deKTpuueckas MHAYKUMS). JIMdMeKTpUyeckas MpoHHLEaeMOCTh
cpeibl.
8. DIEKTPOSMKOCTD yeIMHEHHOTO MPOBO/IHMKA, CHCTEMBI [IPOBOIHUKOB M KOHIEHCATOPA.
9. DIEKTPHUCCKHIA TOK M YCJI0BHS €70 CYLLECTBOBaHMS. Pa3HOCTL NOTEHIMAIOB, YIEKTPOABUIKY L11as!
CHJIa, HaNps/KeHHUE.
10. MaruurHoe noJe B sakyyme. MaruutHas uuaykuus. [IpuHumn cynepnosmiumm MarHuTHeIX No-
aeit. 3akon buo — Casapa -Jlannaca.
I'1. JIBMsKeHMe 3apAaKeHHbIX YaCTULL B WICKTPUUECKUX U MarHUTHBIX no/sx. Cuna Jlopenua u cuna
Amnepa.
12. 3aKoH MoJIHOro ToKa JUisi MArHUTHOTO 110718 B BeulecTBe. HanpsskeHHOCTh MAarHUTHOTO MO,
MaruurHas npoHuIEaemMocTb cpeabl. MHAYKIMA MArHUTHOTO 11018 B BELIECTBE.
13. Onbit @apaznes. Maruuthetii notok. DJIC unaykuuu. OCHOBHON 3aKOH DJIEKTPOMArHUTHON HH-
aykuuu. Hpasuiao Jlenua.
14. CamOoMHIYKLMSA U B3aUMOUHAYKLIMA. MHIYKTUBHOCTb.
15. Daexrpomaruurroe nose. Cucrema ypapHenuit Makceenna.
OnTnka
1. TlpoaoasHbie U nonepedtbie BOHbL ['apMOHHYECKHE BOJIHBI M HX XapaKTepucTukH. BoiHoBoi#
(ppoHT.
2. Boanogoe ypaBHeHue H ero peluenue. Mazosas cKOpoCTh.
3. DueKTpoMarHuTHas npupojaa ceeta. BoaHOBbIE ypaBHEHUS IS DJEKTPOMATHMTHOTO NoJjid. Xa-
PAKTEPHUCTHKH CBETOBON BOJIHbI.



4. Hpuruun Nodirenca. 3akoHb! OTpakeHHs W nIpeoMiIeH!s. AGCOMOTHBIH U OTHOCHTEBHBII 10-
Kazare/in npejaomiaenu. [oanoe BHyTpeHHee oTpakeHue.

5. KorepeHTHOCTL 1 MOHOXPOMATHYHOCTE CBETOBLIX BOAH. OnTuueckas una nyru. Onriueckas
pasHocTb xoj1a. Murepdepeniins Bon.

6. Ilpunuun lMoiirenca — ®penens. Meron 30 ®penens. [psamoanneiinoe pacnpoctpanetme
csera. Jludpaxuus Openens.

7. Jindpakuns @paynropepa ot GeCKOHEUHO JUIMHHOM NPAMOI LeIU U Ha OIHOMEPHOH aupak-
LIMOHHO# peulerke.

Peiirunr-konrpoans Ne3
OcHOBBI KBAHTOBOKH H ATOMHOH QH3IHKH

I. Temneparypa abcomotHo ueproro tena T = 6000 K. Ecau temneparypy tena yMeHbWUTh B 2
pasa, TO DHEPreTHHECKas CBCTUMOCTH aDCOMHOTHO YepHOTro TE1a

I) ymenblumtes B 4 pasa 3) yBeamuuTes B 2 pasa

2) yBenuuutcs B 16 pas 4) ymenbiumntes B 16 pas

2. Ecim AamMHa BOJIHBI, COOTBETCTBYIOLIAS MAKCHMYMY M3JIy4eHHUs yMeHbluuiack B 4 paza. 1o
Temmeparypa abcoalTHO HEPHOTo Tella

1) yseanuunack B 2 paza 3) yBenuunnacs B 4 pasa

2) yMeHbllIKAach B 4 pasa 4) ymeHblunaace B 2 pasa.
3. Ecau 3a4epHeHHYIO TUIACTUHKY, Ha KOTOPYIO NaaeT CBET, 3aMEHUTL Ha 3EPKajibHYIO TONH ke
MA0LLAAN, TO CBETOBOE JIABIEHHE

) ocTaneTcs HEU3MEHHBIM; 2) ymeHblumnTes B 2 pasa: 3) yBesauuuTes B 2 pasa.

4. DNeKTPOH B aTOME MEPEeXOAMT M3 BO3DYMKAEHHOTO COCTOSHUS C FHeprueit £ B OCHOBHOE
cocTosinue ¢ aHeprueit Ey. [1pu stom uenyckaerces dpoton. Macca ucnyiieHHoro ¢gotoHa pagHa
1) ‘(_*.__?_‘E_ 2) ‘(”_"iL 3) E-E, E-E 5) EvtE,y
g & he he (o
5. YacroTa naaatouiero Ha GoTosneMeHT W3lyYeHHs yMeHbluaeTcs BaBoe. Bo ckoibko paz HyKHO
W3MEHUTB 3a/IePIKHBAIOILEE HAMNPSKEHUE, eclin paBoToil BeIXO/1a JIeKTpoHa U3 Matepuaia hoTo-
HIEMEHTA MOKHO rpeHedpeys?

4)

[) yBenuuuth B 2 paza:  3) YBEIWUYHTL B NE) pas: S)ocraBuTb 03 U3MEHEHHIA.

2) ymMeHblMTL B 2 pa3za;  4) YMEHbLUUTD B 2 pas:
6. Ilpn 3ameHe 0/1HOTrO MeTallla APYruM AJTMHA BOJIHbI, COOTBETCTBYIOLIAsA KPAaCHON rpaHuLe (o-
Toadexta, ymensiuaerces. Pabora BbIX01a 115 BTOPOTO META/I1a 110 CPABHEHUIO ¢ pabOTOMN Bbi-
X0/a 114 nepBoro

1) yBennuunace; 2) YMEHbLIXIACH! 3) He U3MEHUAACH.
7. Onbithl CTONETOBE MO MCCIIEA0BAHUIO B3aUMOIEHCTBHS U3TYHEHHS € META/LIAMM:

1) NO3BOJIMIIN ONPEACIUTL Pa3Mepbl Ajlpa:

2) NOATBEP/ i/ KBaHTOBYHK) IPUPOY U3JTyHEHHS:

3) NOATBEPAMIN HATMUHUE BOJHOBLIX CBOHCTE Y MIEKTPOHOB!

4) NOATBEPAMIN FUNIOTE3Y O AMCKPETHOM CHEKTPE SHEPTHH DIEKTPOHOB B aTOMaXx.
8. OnbiTel @panika 1 ['epua no UCCIEI0BAHKIO DJIEKTPUYECKOTO paspsjia B napax pryTH:

1) NO3BOJAMAM ONPEACAUTL PA3MEPLI A/1pa:

2) NOATBEP/IH/IM KBAHTOBYIO TIPHPOLY M3JIyHEHHSA:

3) NOJATBEP/IMIN HATUHHUE BOJIHOBLIX CBOHCTB Y JICKTPOHOB!

4) NOATBEPAMIN THITOTE3Y O AMCKPETHOM CHEKTPE IHEPIHH 2IEKTPOHOB B aTOMaX.
9. Ha pucynke n300paKeHbl cTalHOHapHbie OpOUTBI ATOMA BOIOPOJA COMIACHO MOjen bopa, a
TaKKe YCIOBHO M300PaKEHbl NEPEXO/bl JIEKTPOHA € OJHOH CTALMOHAPHOH OpPOMTHLI Ha JAPYTYIO,
COMPOBOKIAIONIMECS M3/lyueHHeM KBaHTa dHepruu. B yapTtpaduonerosoii odiacTu cnekTpa 5v
nepexonbl AaloT cepuio JlaiiMana, B BHAMMOW — cepuio baibmepa. B MH(pakpacHo#H — cepuio
[Tawena. HauBonpiieii yactoTe KBaHTa B BUIMMOI1 00/1aCTH CIIEKTPA COOTBETCTBYET MEPEXOL
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Dn=4—n=
2)n=3—>n=
3)n=5—n-=
Yn=5—n=

|
— 3 B L

10. B reopuu Bopa pajguyc n-oii kpyrosoii OPOMTBI 5/1EKTPOHA B aTOME BOJAOPO/a Bblparkaercs
Hepes paauyc nepBoi opouTel Gopmyoii: r, = - n*. OnpeneanTe, Kak HIMEHSETCS KHHETHYECKAS
FHEPTHS 3ICKTPOHA MPH NEpexo/ie ¢ TpeTheii oponThI Ha NepByIo.

l) yeesnunpaercs 8 9 pas 3) yBeanunBaerces B 3 pasa 5) He MenseTcs

2) ymeHbluaercs 8 9 pas 4) ymenbluaetes B 3 pasa
I'l. Oneirwt lesuccona u Jixepmepa o audpakumn na KpucTasnax:

1) no3BOMAM ONpeenTL pasmepsl sapa;

2) NOATBEPAN 1Y KRAHTOBYIO MPUPO/Y M3ITYUCHHUS:

3) NOATBEPUAN HAMYKE BOJIHOBBIX CBOHCTB Y JNEKTPOHOB:

4) NOATBEPANIN TUTIOTE3Y O AMCKPETHOM CHEKTPE IHEPTHH JIEKTPOHOB B @TOMax.
12. Cpasuure Anuny BosHbl ae bpoiis /&// A waprka maccon m = 0.2 r 1 npoToHa Maccoii

m = 1.67-1077 Kr, UMEIOLIMX OAHHAKOBbIE CKOPOCTH.

1) 6,57:10% 2) 8.35:10°7 3)6,57-10% 4) 8.35-10,
I3. Craumonapubiv ypasrenuem Lpeannrepa s saekTpona B BOJIOPO10MIOA00HOM aTOME ABJIsI-
€TCH ypaBHeHHE

2 2
4y 2m

_ —— E =0
dx h
Yo | %
3\”w+1£[£+—L~fL—w=0
il dre,  r
Iy iy, 2 cxd )
3) v+ 2 [ £- st =0

5
4 v+ ;ﬂ Ey=0
%

[4. Ecim y — pyHKIMS UMeeT B, YKA3aHHBIH Ha pUCYHKE, TO BEPOATHOCTL OOHAPYKUTD DJIEK-

L $

'
TPOH Ha y4yacTke — < X < v

- paBHa

2| B~

.

) 24 2 3)3 1 1z

15. B Kakom ciiyuae SHepreTHYeCcKuit CriekTp s/eK-
TPOHA CIJTOLIHOMI?

1) 21eKTPOH B noTeHUMaIBLHON sime wnpunoit 107" m

2) 57IEKTPOH B aToMe

3) 2JIEKTPOH B MOJIEKY 1€ BOAOpO/Ia

4) cBOOO/IHBIH IEKTPOH.
16. MakcumasibHOE 3HaueHue NPOEKLIMK MOMEHTA MMITYIbCA HIEKTPOHA, HAXOASLIEroCs B f-
COCTOAHHMH. Ha HAMNPABJICHUE BHEIIHETO MArHUTHOTO M0/151 PABHO

h: 2)2h: 3)3h: 4)4h.
I7. CKONBKO pasiHuHbIX COCTOAHUIT MOKET MMETb HICKTPOH € MIaBHBIM KBAHTOBLIM YHCIOM N =
4?

1) 15; 2)48. 3)32; 4)54.
18. Onpeseauts atom, y KOTOPOro B OCHOBHOM cOCTOSIHUM 3anosiHedbl K, L. M —ciou u B N —
CJI0€ pacnooKeHbl 7 AIEKTPOHOB.

10



1)Cl: 2)Ge: 3)Br: 4)Ti.
19. Uem meHbliie YHEPrus CBI3M A1pa, TeM
1) Gonbiie y Hero aedexT mace:
2) MeHbLYIO padoTy HYKHO COBEPIIHTBL, 4YTOOBI Pa3/Ie/IMTh 5TO AP0 HA OTACbHbIC
HYK/IOHBbI:
3) GoJIblIE YHEPrUM BBIACINTCS MPH pacriajie 3TOro fapa Ha OTAeAbHbIE HYKIOHbL:
4) MeHblIE €ro IHEPrus NoKos:
5) MEHbLIE IHEPTHH BbIACIUTCS B PEAKLUU TEPMOSAIEPHOIO CHHTE3a 3TOrO s/1pa € JAPYIHMH
SPaAMH.
20. I'lpn a-pacnane
1) 3apsia sapa He M3MEHMUTCS, Macca a1pa yMeHblaeTes Ha 4 a.e.M..
2) 3apsijl 8/4pa YMEHBLLIAETCS Ha 2¢. Macea s/1pa yMeHbIAeTes Ha 4 a.e.M..
3) 3apsia gapa yMeHbIIaeTes Ha 2e, Macca a/ipa He MeHsAeTes;
4) sapsa aapa yMeHblLaeTest Ha 4e, Macca s/1pa YMEHbLIAETCs Ha 2 a.e.M.
21. CKONBKO O~ M - pacnanoB JOJIKHO MPOU30NTH, YTOOBI HECTAOMIbHbIH
e Am npespaThics B CTaOHIBHBIR U30TON BUCMYTA A Bi?
[)8aundp Jyo6ausSp
2)9au3p $HTani3p
22. Sapo asora TN 3axBaTHIO ¢ -4aCTHILY (;He] M UCTIYCTHIIO TTPOTOH. SApo KaKoro sieMeHTa
oOpazosanoch?

17

DEE DO [EF BH50 NN

H30TOMN aMEpULInd

23. Sapo Gepunnus ;}Be, nornoTHe Aeitpon | H . npespataercs B sapo Gopa '\ B . Kakas uactuua
NpH HTOM BbIOpacbiBaeTes?

) p 2)n 3« 4) e 5) ucnyckaercs y -KBaHT
24. B nopsi/ike BO3pacTaHusi HHTEHCUBHOCTH (yHIaMeHTallbHbIE B3aHMOACHCTBHIS Pacroaralores
cleayrommum odpasom

1) snekTpoMarHuTHoE, ci1adoe, rpaBUTallMOHHOE, CHITEHOE!

2) cnaboe. CHIIbHOE, TPABUTALIMOHHOE. HJIEKTPOMArHHTHOE!

3) 21€KTPOMArHHTHOE, FPABHTALIMOHHOE, €1a00e, CHIIbHOE!

4) rpaBuTALIMOHHOE, €1a00€, INEKTPOMATHHTHOE. CHIILHOC.

6.2. [Ipovesky ToUHAsi ATTECTAINS 110 HTOraM OCBOCHHS! IHCUHILTHHBI (IK3aMeH)
Bonpocek! K 9K3aMeny
Mexanuka
|. Mexanuueckoe npuaenue. MarepuaibHas Touka. [ToctynarensHoe 1 BpaliaTebHOE JABHKEHUC.
Cucrema orcyerta. Paanyc-pekrop.
2. Tpaextopust. [1ytb n nepemenierme. CKOpOCTb. PasHoMepHOE U HEPABHOMEPHOE JIBUIKCHHE.
3. TaHreHUManIbHOE ¥ HOPMalbHOE YCKOpeHUs. BpalareibHoe ABHKEHHE. Kunemaruka spaua-
TENBHOIO JABHKCHHS.
4. 3akonbl HetotoHa, MHepupaibHble CHCTEMBI OTCHETA.
5. UmnyJibe. 3aKOH COXPaHEHUS MMITYJIbCa MEXaHUUYECKON CHCTEMbI.
6. Mexanuueckas sHeprus. Pabora. MouHoCTS.
7. KuHeTHuecKas ¥ MOTEHLMAIbLHAS SHEPIHU. 3aKOH COXPaHEHHUs SHEPIHH
8. AGcosoTHo TBepaoe Teno. MomeHT nhepimu Tena. Teopema LlTeiinepa.
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9. MomeHT cuitbl. MoMeHT umnysibea, YpaBHeHHe MOMEHTOB. YpaBHeHHE JIMHAMUKH BpalLATE 1h-
HOTO ABHKCHHSA TBEP/OI0 TENA OTHOCHTEILHO HENOABHKHOM OCH.
Mexannueckne Ko/1edaHus U BOJIHbI
10. Mapmonnyeckue koseGanns u UX XapakTepUCTHKH.
I'l. Mexanunueckue rapMoHmuueckine KoneGanus: npyKHHHbIA 1 MaTeMATHYECKIH MASTHHKH.
12. 3aryxatomme konebanus. JlekpeMeHT 3aTyxamus,
I3. BeinykaeHHble konebanus. Pesonanc.
14. TlpoaonbHeie 1 nonepeybie BoaHbL. ["TapMOHHYECKIE BOIHBI M HX XapaktepucThku. BonHoBoit
(ppomr.
|S. Bonnosoe ypashenie. Da3osas CKOPOCTh.
OcHOBBI MOIEKY. ISIPHOTT DH3NKH W TEPMOIHHAMHKH
16. MoJieky IsIpHO-KMHETHUECKAs TEOPHSI H1ealbHOrO raza. CTAaTUCTHUCCKHMIT W TEPMOAMHAMUYE-
CKHMIi METO/1bI.
I'7. OnbITHBIE 3aKOHbBI MEAIBLHOTO ra3a. YpaBHEHNE COCTOAHMSA HICaIbHOTO ras3a.
18. OcHOBHOE ypaBHEHHE MOIEKYIAPHO-KHHETHUYECKOH TEOPHH HJICaILHOTO Ta3a.
19. Yucao creneneit cBobo/ibl. 3akoH paBHOpacnpeaeienns sHeprun. BayTpeHHss JHEPrusa uje-
aJILHOTO rasa.
20. Pacnipenenenne Makcesesnna. CpeHHe CKOPOCTH MOJIEKYII.
21. bapomerpuueckas dopwmy.a. Pacnpenenenune boabumana.
22, OCHOBHbIE TEPMOJAMHAMHYECKHE MTOHSATHS: BHYTPEHHSAS JHeprust, paboTa, Teninora, Tenjoem-
KOCTh.
23. IlepBoe Havano TepmoauHamMuku. IlpuMeHeHne NepBoro Hauala TEPMOAMHAMUKHN K H30MPO-
Lieccam.
24. Anunabaruueckuii npouecc. Ypasuenue [lyaccona.
25. OGparnmbie u HeoOpaTnumble npouecckl. Kpyroeoii npouece. Bropoe nauano repMo/inia-
MUKH.
26. Tennosbie apuraren. KodydguumeHT nonesnoro aelcTeus TenI0BOro ABUraTesns.
IEKTPHUECTBO H MATHETHIM
27. Daexrpudeckoe noJe. 3akon Kynona. HanpsokeHHOCTS moJis.
28. [oTok BeKTOpa HANPAKEHHOCTH YNEKTPOCTaATHYECKOro nons. Teopema [aycca.
29. Horenuman. PasHocts noTeHUMaI0B. CBA3b MEK/LY NOTEHLMANOM H HAIIPAKEHHOCTHIO 3/1EK-
TPOCTATHYECKOIO MO,
30. DnexTpuyeckuit Aunoib. Junoasusii Mmoment. [otenuman aunosns.
31, Tunbl AndneKTpUKoB. MoHHas, JeKTPOHHAS U OpUEHTALMOHHAs nonspusaiui. [loaspusosan-
HOCTh.
32. Teopema [Maycca st 31€KTPHUECKOTO 11015 B AWIEKTPUKE. DJICKTPUUECKOE CMELIEHHE,
33. DNEKTPOEMKOCTb YEAHHEHHOIO 11poBoiHKHKa. KonaeHcatropsl. EMKOCTE MI0ckoro
KOH/jlecaTopa.
34. Dnexkrpuyeckuii TOK. DiieKTpoaABHIYIILas cuia. Hanpsbkerue.
35. 3akoH Oma. PaGora u MmolnocTh ToKa. 3akoH [Lxoyis-Jlenua.
36. MaruuThoe nose. Cuaa Amnepa u cuna Jlopenua.
37. 3axon buo-Capapa-Jlannaca. [TpuHumn cyneprosuimi MarHuTHbIX NoJei.
38. Lnpkyasius seKropa MarHMTHOH MHAYKUMK. [ToToK BekTOpa MarHuTHOM UHYKLMK. Teopema
["aycea s MArHUTHOTO 10151,
39. DnexrpomaruutHas uuaykuus. Camousaykumus. OCHOBHOM 3aKOH 31EKTPOMArHUTHOH HHI1YK-
unn. [paeuno Jlenua.
40. Cucrema ypapHennii Makcpe/a. DIEKTpOMarHUTHOE 1OJIE.
OnTuka

41. 3aKOHbI OTPAKECHUS U TPEIOMIICHHS INEKTPOMArHUTHBIX BOIH. AGCOMIOTHBII H OTHOCHTE b=
HbII NOKaszaTenn npenomaenus. [1oaHoe BHYTpEHHEE OTpaKeH e,
42, KorepeHTHOCTbh M MOHOXPOMAaTHHHOCTH CBETOBBIX BOTH. OnTuyeckas ainuHa nytu. Murepde-
PEHLIMS CBETA.
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43. llpunuun INoiirenca- ®penens. Metog 30u Dpenes.
44. TIndppaxims @paynropepa. JInppakumnonas peleTKa.

OcHOBbI KBANTOBOI H ATOMHOI pH3HKH
45. Tennopoe uznyuenue. XapakTrepHCTHKH TEMIOBOTO uznyueHus. AGCOMOTHO yepHoe Teno. 3a-
KoH Kupxroda.
46. 3akon Ciedana-bonbumana u 3akon Buna. Pacnipenesienue sneprum B cnektpe aGeoniorHo
depHoro tena. @opmyaa  Pases-Ikunca. Vasrpaduosierosas karactpoda.
47. Kpantoas runoresa u popmyna INnanka
48. Brewnnii horosnextpuueckuit 3¢ext u ero 3akomsr. GoToHbI.
49. Mozens atoma Pesepdopaa. [octynats: bopa. Atrom Boopoaa.
50. I'unotesa ne bpoias. DkenepumenTanbhoe MOATBEPIHICHHE BOJHOBBIX CBOHCTB  MHKpOYa-
CTHLL
51. CooTHOLIEHHE HEONpeIeIeHHOCTEH.
52. BonHopas (yHKUMs, ee CBOHCTBA M CTATHCTHYECKUH CMBICI. Hecraunonaproe ypasnenue
Lpeaunrepa.
53. Craunonaproe ypaetenue [lpeannrepa. Yactuua B noteHumansHoii sve. KBaHToBbIi rapMo-
HUUCCKUIT OCLIMIIASATOP.
4. Vpasuenue [lpeannrepa a1s si1ektpona s atome Bojgopoaa. I ashoe, OpOMTaIBHOE U MATHUT-
HOE KRAHTOBBIC YMC T,
55. KBaHTOBaHME SHEPritn H/1IEKTPOHA B aTOME BOAOPO/1A. CriexTp aToma Bo0poa.
36. OpOUTANBHBIH MEXaHUYECKUI U MATHUTHBIH MOMEHT /1EKTPOHA.
57. CoOcTBeHHbIT MEXaHHYECKHIT MOMEHT MMMY/Ibca ICKTpoHA (cnuH). CriMHOBBIH MarHUTHbIA
MOMEHT 3ICKTpoHa. CIMHOBOE U MArHUTHOE CIIMHOBOE KBaHTOBbIE uucaa. Onbit LlltepHa n ['ep-
naxa.
58. llpunumn sanpera ay:n. INeproauueckas cuctema anemMeHToB MeHaeeea.
59. XapakrepueTHKU aToMHOro siipa. Mosiesin atomHoro siapa. Macea u oHepris cesizi spa.
60. 3aKOHbI pa/MOAKTUBHOTO pacnana. Anb(a-, Geta- U raMma-u3nyyeHue.

6.3. CamocronTe/ibHasi paboTa CTY/1EHTOB

- padoTa ¢ JIEKLMOHHBIM MATEPHANOM KAK 110 KOHCIIEKTaM, TUTEPATYPE. TAK U HIEKTPOHHBIM HC-
TOHHMKaM MHpopmariun

= BBIMOJHCHUE JIOMAIIHETO 3a/1aHHs U MOJTOTOBKA K PEHTHHI-KOHTPOJISM

= BBINOJIHEHHE pacyeTHO-rpaduyuecknx paGor:

- PI'P Ne'1 Mexanuka. Monexyasipuas pusnka u repmoaunamuka. KoneGanus 1 BOHbI.

- PI'P Ne 2 Snexrpomarnerusm. Ontuka

- PI'P No 3 OcHOBBI KBAHTOBOH W aTOMHOM (PU3MKH

- Hanucanue pedepata

- Ul KOHTPOJs padoThl CTYAEHTOB, @ TaKkKe /Ul CTUMYJIMPOBAHUS CHCTEMATHUECKOIO H3ydYeHHs
Kypca (pU3MKK B TeUEHHME CEMECTPa MPEyCMOTPEHb! PEHTHHI-KOHTPOIK. OHM NPOBOAATCS B MHUCH-
MEHHOH (popme

- JUIS KOHTPOJIsl 3HAHWH CTY/ICHTOB NPOBOANTCS HTOTOBBIN HK3ameH (2 cemecTp)

ITpumepHble 3a1anns 1151 pacyeTHo-rpaduyecknx pador

PI'P Nel. Mexanuka. Moaexkyasipuasi GH3HKa H TEPMOAHHAMHKA
HBe marepuaibHble TOUKH JABHKYTCA MO OKPYIKHOCTH pajnycom 1.2 M corzacHo ypasHe-
HusM: Z1=A 1 +B1t+C1% 1 E:=Ax+Bot+Cat?, rae: & M £ — KPUBOJIMHElHHBIE KOOPAMHATBLL A =8M.
Bi=1.8wm/c. Ci=-0.5m:¢7, Ar=-1m, Ba=Im/c, Ca=12m+¢™. Onpeieants THHERHYIO H YIIOBYIO CKO-
POCTH. TAHTEHUHMANBLHBIE, HOPMAJIbHbIE, MOITHBIC H YIJIOBbIC YCKOPEHHS B MOMEHT COBMEIIEHHUE TO-
HeK.
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Touka nBuxercs no OKPYZKHOCTH pajnycom R=4 M. 3aKoH ee IBHKEHUS BbIPAKACTCs ypaB-
HeHnem S=A+B1, rie A=8 m, B=-2 m/c> OnpeaeianTs MOMEHT BPeMeHH 1, KOria HOPMalibHOE YCKO-

pexne Wn toukn pagHo 9 m/c’. Haitru MOAYH CKopocTH V. TanreduuanbHoro Wru nonxoro W
YCKOPEHHI TOYKH B TOT K€ MOMEHT BPEMEHH [,

Touka aBrKeTCH NO KPUBOJIMHEHHOI TPAEKTOPHU C MOCTOSHHBIM TAHIEHIMATLHBIM YCKO-
pernem 0.5 m/c2. Onpencants f01HOE YCKOPEHHE TOUKM B MOMEHT BPEMEHH 5 ¢ OT HAuaa JABHIKe-
HUSI, €CIIM PAMYC KPHBH3HBI TPAEKTOPHH B 3TOT MOMEHT BpeMeHH 2 M.

[ lnannap. pacnonokeHHbI rOPU30HTATBHO, MOJKET BPALLATLCS BOKPYT OCH. COBNAAtoLeil
€ OCbIO UMiIMHApa. Macca unianHapa mi=12 kr. Ha uuaMHap HaMoTaH wHyp, K KOTOPOMY NpHBs-
3amu rupto maccoit ma=1 kr. C kakum yckopeHuem Oyaer onyckarses rupsa? Kakosa cuia Hatsize-
HHs LIHYpA BO BpeMsl JABHKCHUS THpH?

B ¢romnom OJIHOPOJAHOM JIMCKE pajiHyCcoMm R MPOCBCPJINIINA CKBO3HOE OTBEPCTHE paIMyCOM

R/2 o1 ocu CHMMCTpPHH. Bo ¢ckonabko pa3 U3MEHUTCH MOMEHT MHEPLIMH TEJIa OTHOCUTENTBHO VKasaH-
P
HOH OCH !

I1lap ckatbiBaeTes ¢ HAKIOHHON NAOCKOCTH BbICOTOMH A=90 cM. Kakyto AnHeiinylo ckopocTh

OyaeT MMETh 11ap B TOT MOMEHT. KOIJla OH CKATHTCS € HAKJAOHHO# NMa0ckoeTH? MoMeHT nHepLmK
i g
wapa J=0.4 m-R-.

[Mnaropma B BMAE AMCKA BpALAeTCs MO MHEPLUKM OKOIO BEPTMKAIBLHON OCH ¢ 4acTOTOl
ni=14 mun'. Ha kpato nnardopmbl ctout uenosek. Koraa uenosex nepeues B UeHTP naaTdhopMsbl,
yacToTa Bo3pocna 10 =25 mun'. Macca uenoseka m=70 kr. Onpeeanth Maccy niat (hopMmbl.
MOMEHT HHEPLMKM HEN0BEKA PACCUMTHIBATDL KaK /11l MATEPHAILHON TOUKH.

Onpeacnurh KHHETHUECKYIO SHEPrut0 Wkp nocTynarte/bHOrO JABMKEHHS BCEX MOJICKYJI
rasa. Haxozasierocs B cocyae o0bémom V=5 n noa nasnenunem p=500 klla. Onpeaennts MonApHbie
rermoémkoctd €', u €. 3TOro rasa, €ciin CHUMTaTh, YTO MOJIHAS KMHETHYECKAs YHEPrus MOJEKY.
sroro raza B 1,666 pas npesbiiuaet Wkp.

KakoBo naBieHue cMecH ra3os B Koi6e obbemom 2.5 71, ecan B Heit naxoantes 10" moneky
. o = : .
kucnopoaa, 4-10" monekyn azora u 3.3-107 r aprona? Temneparypa cmecu =150 °C. Haiitn mo-
NSAPHYIO MACCy CMECH rasa.

Hekotopelil raz npu HopmManbHbIX YCIoBUAX UMeeT ruotHocts p=0,089 kr/m™. OnpepennTs
€ro yJe/lbHble TEMIO0EMKOCTH ¢, W ¢,.. OnpeaennTb U3MEHEHHE BHYTPEHHEN aHeprun AL/ 3Toro
rasa npu u300apHUECKOM YBEIMHEHUHM €0 IUIOTHOCTH B /1BA pasa.

: 8
[Tbi1HKH, B3BeLICHHbIE B BO3AYXE, MMmetoT Maccy m=10 " r. Bo ckonbKO pa3 yMeHbIIUTCS
MX KOHLEHTpALMs /1 NpH YBeMueHnn BoicoThl Ha Ah=10 m? Temneparypa Bozayxa 7=300 K.

Ha kakoii BeicoTe 1aBieHue Bo3ayxa cocrasnaser 60 % ot nasieHus Ha yposxe mopsi? Tem-
nepaTypy BO3ayXa cyuTaTh NOCTOAHHOH W pasHoii 0 ° C.

Monexkyhsiptbiii Kuea0poa maccoit m=250r, H'\IeBIIIHFI temneparypy 71=200 K. Gbi1 anmna-
Garro ckar. [pu s1om Obiiia coBepiuena padora  A=-25 kJlx. Onpeaennts KOHEHHYIO Temrepa-
Typy 1> raza.



A30T noTHocTbo p1=1.4 Kkr/M° 3anumaer oGvem V=5 1 1npu remneparype /=27 °C. ['a3
a1uabaTHuecKu nepeBesieH B COCTOSIHME ¢ MIOTHOCTBIO P=3.5 Kr/m’. Onpeaenurs Temneparypy
rasa 75 B KOHLE [1€PEX0/1a M H3IMEHEHHE ero BHYTPEHHEH Heprum.

PI'P Ne2 Jnexrpomarnerusm. Koaebauusi n Boiinbt. Onruka
Iap paguycom R 3apsiskeH 01HOPOAHO ¢ 00BEMHOI MAOTHOCTBIO P. HaiiTu HaNpA/AKCHHOCTD
noist £ A4st TOMEK BHYTPH M BHE L1apa.

[T10ckni BO3YILIHBII KOHAEHCATOP MOAKIIOUMIHN K Hatapee, a 3aTeM OTKIOUNIM OT Hed.
[Tocsie HTOro caABMHYIM NAACTHHBI KOHACHCATOPA YMEHbIIMB PACCTOSHHUE MEIK/LY M1aCTHHAMH B 2
pasza. Kak u3menurcs:

a) YHEprus. 3anaceHHas KOHAEHCaTopoM:

0) 3aps Ha oOKJaIKax KOHAeHcaTopa:

B) MJIOTHOCTB IHEPIUM HIEKTPUUECKOTO MO KOHaeHcaTopa’?

3a30p Men1y 0OKIaKaMK TIOCKOIO KOHEHCATOPA 3aMoIHEH BELIECTBOM C MPOHHLLAEMO-
CThIO €=7 W yaAeibHbIM conpoTusienuem p=100 [Om-m. EmkocTs konaencatopa ('=3000 nd.
HaiiTi ciily ToKa yTeuku uepes KOHACHCATOP NpH nojaye Ha Hero Hanpskenus U=2000B.

Cuna toka B nposoaHuke conporussienrem 20 OM HAPACTAET B TeueHHe BpeMeHn A/=2 ¢ 1o
JMHERHOMY 3aKoHy OT [i=0 10 Imax=6 A. OnpeaeinTb KOIMYECTBO TeNA0Thl (). BblACIMBLICECS B
9TOM IPOBOJAHHMKE 3a MEPBYIO CEKYHILY.

[lo BuTKy pajnycom R=10 cm Teder Tok /=50 A. BUTOK noMeleH B 0HOPOIHOE MArHNT-
noe nosie B=0.2 Ta. Onpeaesntb MOMEHT cHilbl M, aelicTBYIOLICH HAa BUTOK, €C/IH I10CKOCTh BUTKA
COCTABAAET Yrost 0=60° ¢ THHUAMMH HHILYKLIHH.

B 0/1H0# nnockocTh ¢ 6eCKOHEUHO ATMHHBIM MPSAMBIM POBOAOM, 110 KOTOPOMY TEUET TOK
I=50 A, pacrionoxena npsamMoyrojibHas pamka Tak, 4to ase 6olbliue CTOPOHbI €8 AAMHOM /=65 cm
napaniejibHbl MPOBO/LY, @ pACCTOAHKUE OT NPOBOjAA 10 OaMzKaiLIei U3 HYTHX CTOPOH paBHO €€ 1iu-
pune. Kakos MarHuTHbIA NOTOK (), NPOHH3LIBAIOLIMI paMKy?

[Toa Kakum yrioM K rOpU30HTY JIOJKHO HAXOJAMTHCS COJTHILE, HTOOBI €10 yUH, OTPAKEHHbIE
OT NOBEPXHOCTH 03epa. cTaau Obl HanboJIee MOMHO MOMAPHU3OBAHBI, €C/IM CKOPOCThL CBETA B BOJIE
2.26:10% m/c?

Ha andpakiumonnyto peuierky HopmanbHo nagaer nyqok csera. Kpacuas aunns (A=630
Hwm) Bujina B cnextpe 3-ro nopsaka noa yraom ¢=60°, OnpegennTs: a) Kakas CrleKTpajibHas THHHUs
BH/HA MO/ ITHM K€ YII0M B cnekTpe 4-ro nopsyika; 0) Kakoe 4McI0 [TPHXOB HA | MM UTHHbBI
UMeeT AMPpPaKLHOHHAS pelIeTKa.

Ha MbitbHYIO NaeHKy ¢ nokasareiem npesiomieHus #=1.33 nagaer no HOpMain MOHOXpPO-
MaTHHYECKHH CBET C AAMHOM BoHbl A=0,6 Mkm. OTpaskeHHbIH CBET B pe3ysbrate HHTepdepeHnm
MMeeT HandOobLL YO pKOCcTb. KakoBa HAMMEHbLIAs BO3MOKHAS TOILMHA MIEHKN dmin?

PI'P Ne3 OcHoBbI KBAHTOBOIT H ATOMHOI (PH3HKH
[oTok sHeprum @, n3ayyaemblii M3 CMOTPOBOTO OKOLLIKA MJIaBHILHOH neun, paseH 34 Br. Onpeje-
y e
JMTh TEMIIEPaTypy Neuu, eciiu NIoLa1b oTBepeTus S=6 em™.

Temneparypa abcoatoTHO yepHOro Teaa uamensercs ot 727°C a0 1727°C. Bo ckolibKo pa3s
H3MEHHTCS [IPH FTOM TMOJIHOE KOJTMHECTBO W3TYHAEMOH TEI10M YHEPruu?
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Ha kakyio UiHY BOHBI Anax  NPUXOMTCS MAKCHMYM CHEKTPATBHOMN [I0THOCTH SHEpreTHye-
CKOH CBETHMOCTH YEPHOIO Tesia Npw Temneparype ¢ = 0°C?

Onpenenants Temneparypy 7 uepHoro tena, npu KOTOPOH MaKCUMYM CIEKTPaibHOH nioT-
HOCTH HHEPIETUHECKOT CBETHMOCTH NPUXOMTCS Ha KPACHYHO FPAHHULLY BHAMMOTO cnekrpa A = 750
HM: Ha (PHOoaeTOBYIO 12 = 380 Hwm.

Bo ckonbko pas sneprus porona (A = 550 um) Goabiue cpeiHeil KHHETHUYECKOI IHEPruu
MOCTYNATC/ILHOTO JABUKEHHMS MOICKY bl KMCIIOpO/1a npu Temnepatype 1 7°C?

byaer am umers mecto hotosddert y auTus, ecim oH ocBelaeTes MOHOXPOMATHUECKUM CBETOM
C JUIMHOI BOJIHBI A= 589 HM? Pabota Bbixoaa ais autus A =2.39B.

BbiGuBaemble cBeTOM (hOTOIICKTPOHBI MPH 06IYUCHHH KATOAA BUAMMBIM CBETOM € UTHHOM
BOJIHbI & = 400 HM NONHOCTHIO 3aAePAKUBAIOTCS 0OpaTHBIM Hanpsikenuem Uy = 1.2 B. Onpenenuthb
KpacHyto rpanuiy gorordderra.

Onpeaenuts UIMHY BOIHBL X, COOTBETCTBYIOLLYIO TPETheii CNEKTPAIbHON AMHIK B CepHMt
basibmepa.  HaiiTh HauMeHBIIYIO Amin M HAMOOIBIIYIO Amax ATMHBI BOJIH CHEKTPANbHBIX JIHHHMI
BOJIOPOA B BUIMMOM 001aCTH CHIEKTPA.

®otoH ¢ sHeprueit €= 16.5 5B BbIGH 2:1€KTPOH W3 HEBO3OYKIEHHOIO aToMa Bojioposa. Ka-
KYIO CKOPOCTb OVIET MMETh 3/1eKTPOH BAAJH OT siapa atoma’?

OnpeaenuTs JUIMHY BOJIHbBI jle Bpoiins A XapakTepu3yiolylo BOJHOBbIE CBONCTBA HJIEK-
TPOHa. eciin ero ckopocth v = | Mm/c. [lpoussectn Takoi e noAcUeT a1 NpoToHa.

Kakyto yckopsiolyto pasHoCTb noTeHunanos U gokeH NpoHTH 31eKTPoH, YTo0k! 1iHHa
BOJIHBI j1e bpoiing 2. Geina pagua 0,1 Hm?

I1py JABHAKEHMM BJOJIL OCH X CKOPOCTL OKa3bIBAETCS ONpEae/IeHHOM ¢ TOYUHOCTBIO Ay = 0,01
m/c. OLEeHNUTH HEONpeneNeHHOCTh KOOPAMHATEL AX: a) /18 21eKTpoHa, 0) A8 OPOYHOBCKON ya-
el Macebl m ~ 1071 kr. B) ans apoGunkm macent m ~ 107 kr.

DINCKTPOH HAXOAHTCA B OECKOHEUHO riyOOKOH NMPAMOYTOIbHON OAHOMEPHOH NOTEH WA b-
HOM siMe WHpPUHOH /. Hanucates ypasHenue Llpeaunrepa u ero peiiexue (B TPHIOHOMETPHYECKOH
dopme) ans odonactu 0 < x < /.

DAEKTPOHY B NOTEHLMAILHON siMe IMPUHOW | OoTBeuaeT BOJIHOBOE uucio k = an/d (n =
1.2.3....). Mcnoab3ys cBasb SHEpruM E 21E€KTPOHA € BOJHOBBIM YHCIIOM K. MOJYYUTDH BHIPAKCHUE
115 COOCTBEHHBIX 3HAYCHUI YHEPruu £,.

YacTuua HaXoAMTes B MOTEHUMANLHON same. HalTh oTHOIIEHHE pa3HOCTH COCEHMX IHEp-
FeTUUYECKUX YpOoBHEH AL = Ey iy — Ey K oHeprum £y vactuubt B Tpex cayvasx: ) n=3:2)n=10:3)n
— w0, [logcHuts noayyeHHbie pe3yibTaThl.

OnpejennTe AAUHY BOJHBL (POTOHA, UCMTYCKAEMOTO TPH MEPEXO/E MIEKTPOHA B MOTEHIIHU-
a71bHOM sAMe WHPUHOH [ = 0.2 HM U3 COCTOSIHUA € 1= 2 B COCTOSAHUE C HAUMEHbIIIEH YHEPrHeH.

YacTula B MOTEHUMAILHOM SIME HAXO/MTCS B OCHOBHOM COCTOSIHMM. KakoBa BepoATHOCTH
W HaXOKAeHHMs HacTHIbI: 1) B Cpe/iHel TpeTy sMbl: 2) B KpaliHel TpeTH Ambl?

YacTuiia B NOTEHIHANBLHOM aMme Llll-lpHHOﬁ [ HaxXOJHTCH HHU3LLIEM 3036}/'}1\'1181[“(”\1 COCTOAHHH.
OI!pC‘ﬂ.CJ[HTb BEPOATHOCTD W HaxXOKAeHMs YacTHLbI B HHTEpBaljic 1/4. PaBHOYIAJEHHOM OT CTCHOK
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AMBI.

Ipumepnsbie Tembr pedeparnsubix pador
I. DaemenTsl MeXaHuKK KUAKOCTEH U razos. OGLMe cBOMCTBA KMUIKOCTEH M ra3’oB. YpaBHeHue
ApuEenns B hopme Dilepa. [Mone ckopocteid, tunun u TpyGKM TOKA.
2. YpasHetue HepaspbisHocTH. Ypashenne bepuyinn. Cucrema YPABHEHHUH raz0AMHaAMUKH.
3. Bsiskocre. Teuenue Baskoil skunkoctn. ®opmyna [Nyaseiing,
4. Jlamunapublii 1 TypOYIEHTHBIH PEKUMBI TEUCHMS. [lnpxynsauus ckopoctu. [loreHumanbHoe
BUXPCBOEC /IBUIKEHHS.
5. JlBuskenne Tenn B kuakocTsx U rasax. Teopema Kykosekoro.
6. Peanbhble razel. CHibl MEKMONEKYIISIPHOTO B3aMMO/EHCTBHUS B rasax. Ypasuenue Ban-1ep-Ba-
anbca. M3otepmbl peaiibHoro raza. MeractaGuiabHbie cOCTOSHMSL, Kpurnueckoe cocrositme.
7. Buytpetinss sneprust peasbHoro rasa. dext Jokoyast — Tomcona. CiiKeHHE razos U 1ojyue-
HUE HU3KUX TEeMTIepaTyp.
8. CBoHcTBa Ku/KOCTEeH. XapaKTepuCTHKA KH/KOrO COCTOSHMUA, Crpoenue KuaKocTe. BankHuii
nopsaok. [osepxtocrroe Harskenne. Chiibl, BOSHUKAIOWME HA KPHBOJ] MOBEPXHOCTH JKHMIKOCTH.
9. CsoHctea TBEpAbIX Tel. AMOpDHBIE M KpUCTAIIHYECKHE Tea. Kpucranauueckas peurerka.
Hansnuii nopsaok.
10.¥Ynpyras u nnacruyeckas aepopmatinu. 3akon I'yka.
L. dedextor B kpucrannax. Kuakue kpuctaniei.
12. ®asoseie paBHoBecHs W (azosbie nepexosbl. Pasel BelecTra. YeioBus pasHoBecus (a3. HMc-
fapeHue 1 Konaeucauus. Inasrenune n kpuctanansaums. Vpasuenne Knaneiipona — Knayzunyca.
®aszosas quarpamMma (AnarpamMma coctostus ). TpoliHas Touka.
I3. Daementsl Gusisicckoii kunetukn. Ssnerna nepenoca. Juddysus. Kosgpduumernt auddysun.
Tennonposoanocts. Koadpduunenr renaonposoanocti. Bazkocts (BHYTpeHHee Tpenue). Koad-
duimenT BaskocTH. JluHamuueckas 1 KUHEMATHYECKAs BAZKOCTD.
14. Dnexrpuyeckuii Tok B rase. [poueccsl nonnsaunu u pexkomdunaim. Padora nonmsaumu. Io-
TeHLMAI HOHM3ALMK. Y 1apHas HOHU3aLKS.
I5. Maasma. [oustre o nnasme. CniocoBsl cosganmns niaasmbl. KBasMHeHTPaibHOCTb Ma3Mbl. DJieK-
TPONPOBOJAHOCT utasmel. Jlebaesekuii paauyc (nebaesckas Linna) skpanuposanns. [1nasmennas
qacrora.
16. Huskoremniepatypras niasma u ee npumenenne. Beicokoremneparypnas niasma. IpoGaema
OCYUIECTBICHHMS YNPAB/ISEMOT0 TEPMOSACPHOTO CUHTE3A.
17. YekopuTeIn 3apsyKeHHBIX HacTHiL.
I8. Marnurnoe none B sewecrse. [loustie MarHuTHOrO MomenTa atoma. THIBI MarHeTHKOB.
Touka Kiopu. lomenst. Kpugas Hamarnuumsanus.
19. Dddext Jlonnepa n1st 3BYKOBBIX BOAH. YbTpa- W HHPPa3BYKH.
20. Uurepdepomerp Maiikenscona. Onpir MaiikebcoHa.
21. IN'onorpadmsi.
22. Dddexr Basunosa-Yepenkosa.

JlononurebHbie

1. OO1as Teopus OTHOCHTEILHOCTH W KOCMOJIOT M.

2. lNousTre o pyHAAMEHTAILHOM MPABUTALIMOHHOM B3aUMOACHCTBUHU. [ paBUTALIMOHHBIC BOJIHbI.
3. DKCNEepUMEHTAILHOE 10KA3aTENbCTBO CYLIECTBOBAHHS MPABUTALIMOHHBIX BOJTH.

4. benble Kap/IMKKU, HEHTPOHHBIE 3B€3/1bl U YEPHbIE J1bIPbI.

5. Pacuimpenuve BeenenHoi M peiMKTOBOE SJIEKTPOMArHUTHOE H3JIYHEHHUE.

6. Konuenuusa ropsuyero bosismoro B3peisa.

7. BosHUKHOBEHHE rafakTHK W 38e3/. CHHTE3 XUMHUYECKHX 71EMEHTOB B 3Be3/1aX.

8. Temuas matepus M TeMHas YHEprus.

. Bennkoe oObeannenne GyHaaMeHTanbHbIX B3aUMOAEHCTBHM.

O
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10. CynepoGbeauHeHHe U TCOPHUS CTPYH.

I'l. CranpaprHas MOae1b YIEMEHTAPHBIX HYACTHLL.

2. CoBpeMeHHbIE B3IJIs1/lbl HA CTPOEHHE HIEMEHTAPHBIX YaCTHILL.

3. MeTo/ibl perucTpaumu 3J1eMEHTAPHbBIX YaCTHIL

14, AuTUMHP. AHTHBELLECTBO M €0 CBOHCTBA.

15. CBepXTeKy4€CTh H CBEPXITPOBOAUMOCTD.

16. Pentrenosckas Tomorpadgus 1 npuMeHEHUE MarHUTHOrO pe3oHaHca.

17. JlocThskeHHs coBpeMeHHO Onodu3nkm.

18. Iunamuueckuil xaoc. Ppakraibl.

19. IMopstaok 1 Gecropsilok B MUpe OOJIBLIMX MOJIEKY L.

20. KuHeTrka 1 TepMoiMHaMHKa OHOIOMMYECKHUX TPOLIECCOB.

21. BKCNEPUMEHTAIBHBIC MCCICIOBAHUS YICKTPOMATHUTHOTO 105 3CMITH.

22. MaruuTHOoe nozse 3emiu.

3. DIEeKTPUUECTBO B XKHBBIX OPraHu3Max.

4. Dnekrpudectro B atmochepe. Monnus u e€ npupoja.

5. Du3HYCCKUE METO/Ibl PETUCTPALLMH 3EMICTPACCHHH.

26. [IpumeHeHue yabTpasByKa B HHTPOCKOTIHK.

27. TpuBopbl HAHOTEXHOIOTHIT: CKAHUPYIOUNH TYHHETbHbIH MUKPOCKOIL. aTOMHO-CHIOBOH MUK-

POCKOI, GIIMKHETNO/ILHBIA ONTHYECKHI MHUKPOCKOTT.

28. Hanorexnonorus u ee npumenenue. Hanomarepuainsi. Hanoycerpoiicrsa.
Crnincok mMoxet ObITh pactunper. Temy pedepara CTYACHTBI COTIACYIOT € NPENoaaBaTe/iem.

(DOH,I] OLICHOYHBIX CPEeACTB /1A MPOBCICH W5l aTTECTAllMK YPOBHA Cq}OpM HPOBAHHOCTH KOMIIE-
TEHLMIH 06}"‘4&110[.““?&'22 no AHCLHMITITHHE OCIJODMJ'IHGTCFI OTACNBbHBIM JOKYMECHTOM.

7. VYEBHO-METO/IMMECKOE H UH®OPMAILIHOHHOE OBECIIEYEHHUE
JAUCHHUITJIUHbI ®U3UKA
7.1. KnuroodecineueHHoCTh

[ HamveHoamue 1uTepatypbl: aBTop, ['on u3nanus KHHUIOOBECITEYEHHOCTh
| HazBaHue, BMI M31aHWA, W31AaTCNBLCTBO

KosimuecTBo 2K3eMnaspoB u3na- | Hamuuue B o1eKTpoHHOI

Huit B Gudauotexe Bal'y B co- oubanoteke Bal'y
orgercreun ¢ PIrOC BO |
| ] 2 3 | +
OcHosHaa auTeparypa |
|. KyiHeuos, Apremuii Apremb- http://elib.vlsu.ru:80/han
epnu. Duznka: Mexannka, Monexynsp- dle/123456789/3211

Has duzuka. DIEKTPUYECTBO M MalHe-
THIM. DNEKTpOMarHiTHble KosedaHus u
gonHbl. OnTHKa @ yueGHoe nocobue / A,
| A, Kysneuos : Baaaumupekuii rocysap-
CTBEHHBIT yHHBEpCHTET uMeHH AJlek- 2013
cauapa [puropsesiua i Hukonas ['pn-
| ropsesnua Cronetosbix (Bal'y) .— M.
2-e. ucnp. u non. — Brnazumup : Bnaan-
MHPCKHIl FOCYAapCTBEHHBIH YHHBCPCH-
TeT uMeHH Anekcanapa I'puropsenua u
Hukonas [puropbesuua  CTONETOBBIX
(BaT'V). 2013 .— 160 ¢. : un. — Mmeeres
IeKTPOHHad Bepeua — budnnorp.: ¢.
155-156. ISBN 978-5-9984-0337-8.




2. Kyanm, Ajiekcanap Alekceesuu.

Mu3MKa : METOANUECKHE YKA3aHUs K Teo-
PETHUECKOMY MaTepHany. NpakTHUecKkHm
JAHATHAM W 3aJaHHAM, TECTAM., KOM-
miekey naboparopueix pabot aas cry-
OEHTOR JAMCTAHUMOHHON dopmbl obyue-
Hua /[ A, A, Kyaumw, JI. B. pysckas
BnaaumMupckuil rocynapcTeentbiii yau-
BEpPCHTET HMeHH Anekcanipa [ pHropbe-
Buya v Huxonaa I'puropeesnua Crone-
roreix (Bal'V). Kadenpa obuweit u npu-
knanHoit duzukn : noa pen. A A, Ky-
amwa — Buamnmvup @ Braaumupeknii
FOCYIapCTBEHHbLI YHUBEPCHTET HUMEHH
Anekcanapa I'puropbenua v Hukonas
['puropeesuua  Cronertosbix  (Bal'y),

20013 .— 214 c. : un.. Tabn, — HMmeercs
AEKTPOHHAA Bepcus .— bubauorp.: c.
211-212.

2013

http://e.lib.vlsu.ru:80/han |
dle/123456789/2624

3. DU3NKA . METOAMYECKHE VKa3aHus
A4 NOArOTOBKH CTYAEHTOB K TECTHpOBa-
U /[ AL @, lankuu [v ap.] : Baaoumup-
CKHI  TOCY1apCTBEHHbIH  YHHBEPCHTET
usmenn Anekcanapa I'puropeesnua n Hu-
koaas  I'puropeesida  CTOAETOBBIX
(Bal'yY), Kadenpa obuieit u npukianHoii
thuznkn .— Baamumump @ Baaaummperuii
FOCYIaPCTBEHHBI YHHUBEPCUTET HMEHH
Anekcanapa ['puropsesuua w Huxonas
['puropsesnua  Cronetosbix  (Bal'Vy),
2013 .— 243 c. : un. — Hmeercs snex-
TpoHHas sepeus .— bubnnorp.: ¢, 242,

4. Nankun, Apkaanii @enoposuy. Jlek-
unn no puzuke. Kpantopas u saepras
¢pumsnka / A. @, lankun, H. C. [poro-
wepa : BnaauMupcknii rocyaapcteeH-
HhIH  YHUBEpCHUTET HMeHH Anexkcadipa
['puropsesnda u Hukonas ['puropse-
siua Cronerossix (Bal'y) — Bnanu-
MHp : BraauMmupekuii rocyaaperBeHHblii
VHUBEpPCHTET HMeHH Anekcanapa ['puro-
peesuya n Hukosas 'puropsesuua Cro-
netoBbiX (Bnl'Y), 2016 .— 86 c. : un.,
tabn. — Mmeerca anekrponnas sepcus
— bubdanorp.: c. 85.

ISBN 978-5-9984-0654-6.

2013

2016
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http:f.-"e‘libf\,_flnsu.ru:80x’han
dle/123456789/3390

| http://e.lib.vIsu.ru:80/han |
dle/123456789/4747

5. Anronoea, M.A. OU3HMKA. Mexa-
Huka. Monekynsipuas dsuka. Tepmoan-
HaMMKa., DIeKTpuuecTBo. Marnetusm.
Mexanuueckne konebaHus M BOJHBL
Bonuosas onruka: yuebuoe nocodue/
M.A. Anronoera. KO.K. Kokypuua; Bna-
auM, roc. yH-T um. AL u HL.I. Cronero-
BbIX. = Brannmup: H3n-0
| Bal'¥.2017ISBN 978-5-9984-0776-5

2017

250

JonoauurensHas J

IHTEpaTYpa

I. Fankuu, Apkaanii @egopoeny. [lek-
unu no gusike B 4 4. : [yuebnoe noco-
Gue] / A. @. Tankun : Baaanmupekuit
| rocynapcTBeHHblil yHusepeuter (Bal'y)

2004 - 2007

hitp://e.lib.visu.ru:80/han
dle/123456789/469




~— Bnannmmup : Baaanmupekuit rocy-
NapCTBEHHBIR  yHuBepenter  (Bal'y),
2004-2007.

2. Yepros A.I'. 3anaunuk no guznke:

YuebHoe nocoGue ans erysoe / A. T
Hepros. A. A. Bopobeer, — 8-¢ win.,

nepepab. M non. — M. : dusmaraur, I 2007 2

2007. — 640 c. : un., Tabn. — ISBN 5-

94052-098-7.

3. Jdmurpueea, Enena BajepbeBua. | http://e.lib.vlsu.ru:80/han
YyeGnoe nocobne no uznke : mexannka dle/123456789/1304

"E. B. Imurpuesa, B. C. Inewnsues ;
Baaaumupekuit rocynapcTBeHHbI YHH-
sepenter (Bnl'V) — Bnanumup @ Boa- 2009
JUMHPCKHIT rOCYIApCTBEHHBIIT YHHBEp-
curer (Bal'y). 2009 .— 143 c. : un,
rabn, — Wmeercs ANEKTPOHHAA BepCHA

bubauorp.: c¢. 143. ISBN 978-5-
| 9984-0005-6.

4. Casennes LB, Kype odueii dmznkn
| : yueGroe nocobue ans srysos: B 3 1./
| U. B. CaBensbes. — 7-e U31., CTEPEOTHII. —
| CI16.; Nanw, 2007 — (Jlyuine knaccuye-

ckue yuebnnkn) (Knaccnueckas yuebuas 2007 20
| auTepatypa no uiuke) (Yuebuukn ans
By30B. CneupansHas auteparypa). —
ISBN 978-5-8114-0629-6.

8. MATEPUAJIbBHO-TEXHUHYECKOE OBECIEYEHHE JHUCHMUITJIMHbI

Jlast peanus3aini ANCUMIINHBL (PU3MKA HMEIOTCS ClIeLMAlIbHbIC MOMELLEHHS 1S TIPOBEACHUS
3aHSTHI IEKIIMOHHOTO THIA, 3aHSTHI MPAKTUYECKOTO THIA, TPYINOBBIX M MHAMBHLYAbHBIX KOH-
CYJBTAIMHA. TEKYUIETO KOHTPOJIS M NPOMEKYTOUHOH aTTecTalliu, a TakKe NMOMELIEHHs 18 camo-
cTosTe/IbHOM padoTel. JlabopaTtopHble paboThl NPOBOAATCS B 1a00PATOPUAX MEXAHUKH M MOJIEKY-
asipHoit Gusuku( 428, 429), snextpomarnernsma (4235, 426), ontuku (422, 424).
[lepederb MCNOAB3YEMOTrO JIMUEH3MOHHOIO MPOrpaMMHOro obecrnedeHus: NakeT O(UCHbLIX Mpo-
rpamm Microsoft Office, Microsoft Open Licence - 61248656
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