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AHHOTALIUA

Kypc «pusuku» B llkone Ouomenuuunsl [lanpHeBocTouHOoro degepaibHOrO
YHHUBEPCUTETA YATACTCS Ha Miaqummx kypceax crermansaoctd 30.05.02 «MenunumHckast
omopmsukay. Kypc ¢msuku Brimogaer B cebs IIeCTh pa3fenioB (MEXaHHKa,
MOJIEKYJSIpHas (pU3MKa, ANEKTPUYECTBO M MAarHeTH3M, ONTHKA, aTOMHas (H3MKa,
anepHas ¢u3nka) u obecreunBaioTcs Kadeapod obmeid (usnkn. SBnsercs
HEOOXOMMUMBIM 3JEMEHTOM TpH HW3yYeHHH JPYTHX IHCIHIUIMH CICIHATBHOCTEH
Ikoner OuomemunuHbl Hayk. Du3nKa sBISETCS OMHON W3 0a30BBIX y4EOHBIX
JUCLHIUIMH MaTeMaTHYeCKOTO M €CTeCTBEHHOHAyYHOTO LUKIIA 3HaHUH (enepantbHOro
0JI0Ka TOCYJJapCTBEHHOTO 00Pa30BaTENBHOTO CTAHJAPTA BBICIIETO MPOQECCHOHANIBHOTO
oOpa3oBanus. Pu3nka, KaK M3BECTHO, — 3TO HayKa, M3ydyarollas 3aKOHBI IBMKCHUS
MatepuH B JIIOO0M ee mposiBiicHuH. Cle0BaTelbHO, TPUCTYIAs K U3YyYCHHIO JIFO0O0H
JIPyroil eCTECTBEHHOM HayKH, HU3y4amlled «creruduyeckuey 3aKOHbI JBUIKCHHS
MaTepHH, CTYJIEHT JJOJDKEH XOPOIIO 3HATh OOIINe 3aKOHbI IBMKEHUS Marepuu. DPusnka
(hopMHpYET y CTYACHTOB NPECTAaBIEHUE O HEHl KaK 0 HayKe, OIHUpAroIleiics He TOIBKO
Ha TEOPETHYSCKHE II03HAaHWs, HO W Ha OSKCIEPUMEHTAJbHYIO OCHOBY, M HMeEeT
MPaKTHYECKHE TPUIOKEHHS B Pa3IMYHBIX OO0JIACTSX 4YeJOBEYECKOH JeATeNIbHOCTH,
cnocoOcTtByeT  (OpMHpOBaHWIO y  CTYAEHTOB HAyYHOTO MHPOBO33PEHUSI U
COBPEMEHHOTO (PM3HIECKOTO MBIIIICHHS.

«®Du3uKa»  CTPOUTCS  KaK  COYETaHUE  JICKIMOHHBIX, Ja0OPaTOPHBIX,
NPaKTUYECKUX U CAMOCTOSATEIIBHBIX 3aHATHH CTYICHTOB.

Henp n3ydeHus pasgena «o0mel GU3NKN», COCTOUT B TOM, YTOOBI IIPEICTAaBUTHh
(u3MUeCKyl0 TEOpUI0 TOTO WM HMHOTO SIBJICHUS, Kak 0000IeHHe HaOII0ACHUH,
JKH3HEHHOTO OIbITa M OKCIHEPHUMEHTa, W MpPEACTABUTH OJTy TEOPHI0O B BHIC
MaTeMaTHYeCKOW CBS3M MEXIy (GH3HYSCKUMU XApaKTEPUCTUKAMH 3TOTO SIBJICHUS,
CIIoco0CTBYIOMIEro (POPMUPOBAHHIO ECTECTBEHHO - HAYYHOW KapTHHBI MUpa.

3apgaun:

1. Os3HakoMJIEHHE CTYISHTa C OCHOBHBIMH NPOCTCHIIUMH METOZAMH
HaOJI0ICHHS, U3MEPEHUS U SKCIIEPUMEHTHPOBAHHUS;

2. QopMupoBaHHWE Yy CTYACHTOB CHCTEMbl 3HaHMH TI0 KIJIACCHYECKOH U
COBpeMEeHHOH (prznke

3. popmEpoBaHHE Yy CTYJACHTOB OCHOBHBIX MPUHIIUIIOB OMHCAHHS SIBICHUH U
IpOIecCOB (YPaBHEHHUS IBIKCHUSI, YPABHEHHSI COCTOSIHUS, TIOJIS U T.11.);

4.  ¢dopmmpoBaHWME Yy  CTY[ACHTOB  IIEJIOCTHOTO  MpPEACTaBICHHS O
(hyHIaMeHTaIbHBIX (U3MYECKHX 3aKOHOMEPHOCTSX, JISKAIIUX B OCHOBE (DHU3UUECKUX
TEOpHii, POPMUPYIOIINX COBPEMEHHYIO KaPTUHY MHUPAa;

5. ¢opMupoBaHHE y CTYICHTOB OCHOB HAy4YHOTO MBIIDICHHS, B YacTHOCTH,
NOHMMAaHUS TPaHHUL IPUMEHUMOCTH (HU3MYECKHX IOHATHH U TEOpHUH, yMeHHs



Ka4eCTBEHHO M KOJMYECTBEHHO aHAJIM3MPOBATH CTENEHb JOCTOBEPHOCTH PE3YyIbTATOB
TEOPETUYECKHUX U SKCIIEPUMEHTAIBHBIX UCCIIEI0BAHUN;

6. ¢dopMupoBaHHEe Y CTYISHTOB YMEHHS YUYHMTBHIBATh BIHMSHHE PAa3IHMYHBIX
(akTOpOB Ha paccMaTpUBaeMoe (HU3MUECKOE SIBIICHUE;

7. GpopMHpOBaHUE y CTYICHTOB YMEHUS NMPUMEHSTH TCOPETUUSCKHE 3HAHHS IS
pelIeHnsl MPaKTUYECKUX 3aiad Kak B o0ylacTh (QU3HMKH, TaK W B APYrHX o0JacTsax
€CTECTBO3HAHUSL.

Jns  pemeHWss MOCTaBICHHBIX 3amad  Kypc (U3UKH —IpeaycMaTpuBacT
COOTBETCTBYIOIIME BHIBl y4eOHOW paboOThl — JeKnuu, JaboparopHble padoThI,
CaMOCTOSITEIIbHYIO PabOTy CTY/IEHTOB.

HavanbHple TpeOOBaHMS K OCBOCHHIO JUCLMIUIMHBI. 3HaHHE OCHOB Kypca
(¢u3uKu u MareMaTUKu cpeiaHed o00Ieo0pa3oBaTeNbHOM MIKONBI WM  CPETHETO
npodeccruoHambHOTO 00pazoBanus. Kypc ¢u3nkm HaunHaeTcsi Co BTOPOro CEMecTpa U
IpennosiaraeT 3HaHHe Hayajl MaTeMaTHYeCKOro aHalln3a, aHAIUTHYeCKOH IreoMeTpUH
(BekTopHOH anreOpbl) B 00BEME OJHOTO NPEALIECTBYIOUIETO ceMecTpa OO0ydeHus
(npousBomHas, aupdepeHan GyHKIUH OJHOW W MHOTHX MEPEMEHHBIX, WHTEIPal,
JuddepeHIanbHbIC ypaBHEHUS!).

B pesynbrare nzyueHus AaHHON MUCHUIUIMHBI y oOydaromuxcsi GopMHupyroTCs
CJICYIOIIUE KOMITCTCHITMH (3JIEMCHTHI KOMITCTCHITHN ).

Kon " JTtansl (pOpMHPOBAHUSI KOMIIETCHIIHH
dopmysmmposka
KOMIIeTeHLHH
OK-1 3Haer OCHOBHBbIC (DU3UUECKUE 3aKOHBI U
CIOCOOHOCTH K KOHIENIMN:  3aKOHBl  KJIACCHYECKOH
abCTpakTHOMY MEXaHUKM, BaXKHeiIMe  KOHLEMIUH
MBIIIUIEHHUIO, aHaus3y, CTaTUCTUYIECKON bu3uku u
CHHTE3Y TEPMOJUHAMUKHY;
Hauboulee Ba)KHBIE "
(byHIaMeHTaNbHbIE JOCTIDKEHHUS
(bu3nUECKON HAayKH;




Ymeer INPUMEHATh (HU3MYECKUE 3aKOHBI K
aHaM3y Hanbonee BaKHBIX YaCTHBIX
CJIy4aeB U NPOCTEHIINX 3a]1a4;
IIPOBOJIUTH HU3MEpEHUS
(U3MUECKMX  BEJIMYMH UM OIEHKY
MOTPELIHOCTEN U3MEPEHUH;
Bnaneer OCHOBHBIM  3KCIIEPUMEHTAIbHBIM
MarepuajioM, OCHOBHBIMM  HAaBBbIKAMU
IIOUCKa Hay4yHOU nHpOpMAIHH,
HEOOXO0IMMOT0 TUTS pa3paboTku
COOCTBEHHBIX TPOEKTHBIX pEIICHUH B
HCCIIeyeMO MTPEeIMETHOH 00JIacTH
OIIK -5 3Haer OCHOBHBIE MIOJIOKEHUS
TOTOBHOCTBIO K KJIACCHUYECKOU JNEKTPOINHAMUKH,
HCII0JI30BaHUIO TEOpHI0 KOJIeOaHWil W BOJIH, MCXO/HBIC
OCHOBHBIX ¢u3uKo- MPUHLAIEI KBaHTOBOM MEXAHUKH;
XUMHUYECKUX, OCHOBHBIE TIOHATHSI (U3UKH ATOMOB,
MaTEMAaTUYECKUX U HHBIX aTOMHOTO siIpa U 3JIEMEHTAPHBIX YaCTHUL;
€CTECTBEHHOHAYYHBIX CBS3b (huznkn c TEXHHUKOH,
MOHATUH U METOAOB IIPHU IIPOU3BOJACTBOM, JPYTHMHU HAYKaMH,
pemeHnu VYMmeer NPUMCHAITh CBCIICHUSA u3
po(eCCHOHATBHBIX ANEKTPOIUHAMUKH, TEOPHU KONeOaHUN 1
3a1a4 BOJH, (UW3UKKM aTOMHOIO spa TpH

peLIeHNH KOHKPETHBIX 3a/1ay;




Bnaneer HaBbIKAMH PabOTHI C MpPUOOpamu;
OIBITHBIMU (paKTaMH, KOTOpBIE JISKAT B
OCHOBe HauboJiee BaXKHBIX (UIUUECKUX
3aKOHOB

Jns dopMupoBaHMs BBHINICYKa3aHHBIX KOMIIETCHIMHA B paMKaxX IUCLUILIHHBI
«Du3MKay MPUMEHSIOTCS CIENYIONNE METOAbl aKTHBHOTO/ MHTEPAKTUBHOTO O0yUYEeHUSI:
«JIeKIHSA-0ecenay, «IUCKYCCHsI.



l. CTPYKTYPA U COJAEP)KAHUE TEOPETUUYECKOM
YACTHU KYPCA

MOAYJb 1. MEXAHUKA (36 uacoB, B ToM umciae 4 yaca c
ucnoab3zoBanuem MAQO)
Paznen |. Kmanematuka (10 gac.)

Tema 1. OcHOBHbIE NIPEACTABJIEHUS CNENHAJLHONH TEOPUH OTHOCHUTEIbHOCTH
(1 yaca)

IlonsiTuss mpocTpaHCcTBa M BPEMEHU, HX OTHOCUTENBHOCTb. Teno orcuera,
cucreMbl orcuera. [loHsATHE WHEpLMAIbHOM W HEMHEPLUUAIbHOW CHUCTEM OTCUETA.
[MpeoOpazoBanust ['amumes, CBs3bIBAIOIIME KOOPAMHATHI TOYKH OTHOCHUTEIHHO
MOJIBM>KHOM M HEMOJBHXKHOM MHEPLUATIbHBIX CUCTEM OTCYETA.

Tema 2. Kunematuka MmatepuajibHoli ToukH. (14)

[MonsiTvss MarepualbHOW TOYKH, TpaeKTopud. CrocoObl 3aaHHs MOJOKEHHS
TOYKH M €€ JBIDKSHHS B JCKapToBOH cucreMme orcuera. llepememenue. I1yrs. CBs3b
MepeMEIIeHUs C IPUPAILIEHUEM PaInyC — BEKTOpa.

Tema 3. KunemaTuueckue XapakKTepuCTHKH MaTepHAIbHONH TOYKHU.(24)

CkopocTs, yCKOpEHHE, €IMHUIIBI ux N3MEPEHHUSI. Hopmanbhoe
(meHTpOCTpEMHTENBHOE), KacaTeNbHOE (TaHTCHIMAIBFHOE) U MOJHOE ycKopeHus. CBsi3b
BEJIMYHHBI TIOJTHOTO YCKOPEHMS C BETMYMHAMHI HOPMAJIBHOTO U ITOJIHOTO YCKOPEHHUH.

Tema 4. KnnemaTnuyeckue ypapHeHUs] PABHOMEPHOI0 M PABHOIIEPEeMEHHOI 0
NMPSAMOJIMHEITHOr0 ABMKeHMIt. (24)

PaBHOMEpHOE U paBHOIlEpeMEHHOE [IBWXKeHHE. KuHeMaTuueckue ypaBHEHUS
PaBHOIIEPEMEHHOTO  INPSIMOJIMHEWHOT'O  JBIDKEHHWsST W paBHOMepHoro. ['paduku
3aBHCUMOCTH IIYTH U CKOPOCTH OT BPEMEHHM JAJISI paBHOIIEPEMEHHOTO M PABHOMEPHOTO
MPSMOJIMHEHHOTO JBIKEHHS.

Tema 5. KuHemaruka BpamiaTeIbHOTO JABUKEHUSI MATEPHAIbHOH TOYKM.
(24)

VYrioBele nepeMelieHne, CKOPOCTh M yCKOpeHHe. ENUHUIBI UX H3MepeHus.
KunemaTuueckoe ypaBHEHHE PaBHOIEPEMEHHOTO ABUKEHHUS MATEPUATIBHOW TOYKH IO
OKPY>XHOCTH. CBS3b BENMYHHBI MOJHOTO YCKOPEHMS JABIKEHHUS MaTepUATIbHON TOUKH
M0 OKPY’KHOCTH C YIJIOBOW CKOPOCTBIO, YTIIOBBIM YCKOPEHHEM U PAagUyCOM JIBHKECHUS
MaTepUaIbHON TOUYKH.

Tema 6. [IpeoopazoBanus I'anuies. [Ipununn orHocuTeabHOCTH ["anues.



[TpeobpazoBanus Jlopenna. Cneacreusi u3 npeodpasoBanuii Jlopenna. [lonsTue
00 wuWHTepBaJe M €ro WHBAapHAHTHOCTH. YeTblpexMepHBId MHpP. Bo03MOXHOCTBH
CBEPXCBETOBBIX JIBI)KEHHH.

Paznen 11.

Tema 7. IluHaMuKa MaTepHATbHON TOYKH. 3aKOH COXpaHEHHMs MMIYJbCAa.
(24, mpoBoaMTCS € McMob30oBaHHeM MAQ).

B3aumopeiictBuss u cuwibl. Macca kak Mepa HWHEPTHOCTHM W TPAaBUTALUU.
Nmmynsc. 3akonsl Hetotona. [Ipsimble 1 oOpaTtHble 3anauu. CBOOOIHOE M HECBOOOIHOE
JIBwkeHHs. [IoHSATHE O CHJIOBOM M OZHOPOJHOM CHIJIOBOM NOJAX. J[BIKEHHE Teia B
OJTHOPOJHOM CHJIOBOM I10Ji€.3aMKHYTbIE W HE3aMKHYTbIE MEXaHUYECKHE CHCTEMBI.
CucremMa MaTepualIbHBIX TOUYEK, €€ HUMITYJIbC.3aKOH COXPAHEHUs] MMITyJIbCa CHUCTEMBI
MaTepHalbHBIX TOUeK. J[BIKEHHE Tel NMEepeMEeHHOW Macchl. YpaBHEHHE MemepcKoro.
®opmyna [L{uonkoBckoro.

Tema 8. DHeprusi, paéoTra, MOIIHOCTh. 3AKOH COXPAHEHHMS] MEXaHHYeCKO
Heprum.(24.)

PaGota. Oueprus, Momnocts. [loTeHIManbHas W KHHETHYECKas JHEPTHH.
[NoreHumanbHble (KOHCEpPBATUBHBIE) CHIBL. [loTeHIMAanbHAs SHEPTHS CHII YIPYTOCTH.
CBs3p MEXAY NMOTEHIIMAIGHONW CHIION M MOTEHIMAIBHON YHEPrHeH. 3aKOH COXPaHEHHUS
SHEpPIrUU B MEXaHUKE.

Tema 9. JIBu:KeHHE B M0JIe TATOTEHHS. (24)

3akonel Kemepa. Cuia B3aumopeiictBuss Mexnay CoiHIIEM M IUTaHETaMH
COJTHEYHOW CHUCTEeMHI (peleHrne o0OpaTHo# 3anaun). 3akoH TaroreHus HproToHa. OmBIT
Kapermumra. Cuna TsATOTeHHs (TpaBUTAINM), CHJIA TSKECTH, BEC Tela. YCKOpEHUE
CBOOOIHOTO MaJEHUs,, €ro 3aBUCHMOCTb OT BBICOTHI M INUPOTHI MeCTHOCTH. CHIIBI
uHeprmu. LleHTpoOeknass cwmima wHepnuu. Cmna  Kopuosmca. Ilorenmuman wu
HAIPSOKCHHOCTh TPABUTAIMOHHOTO TIOJNS, CBSI3b MEXAY HHUMH. OKBHBaJCHTHOCTH
WHEPTHOH M TIPABUTALMOHHOM Macc, OINbITHblE nNoATBepxkaAcHUs. IlepBas, BTOpas,
TPEThs KOCMHYECKHE CKOPOCTH.

Pazpen I11.

Tema 10. BpamartenabHoe 1BH:KeHHE CHCTEMbI MATEPHAJbHBIX TO4YEK. (24)

MoOMEHT WMITyJbCa MaTepUabHOW TOYKM M CHCTEMbl MaTEpHAIbHBIX TOYEK
OTHOCHUTETIBHO IIONI0ca M OcH. MOMEHT cuilbl MaTepHajbHOH TOYKH M CHUCTEMBI
MaTepHajbHBIX TOYEK OTHOCHTENIBHO IIOJIOCAa W OCH. YpaBHEHHE MOMEHTOB IS
CHCTEMBl MaTEpPHAIBHBIX TOYEK OTHOCHUTEIHHO TOYKH (TONIfOca). 3aKOH COXPaHEHHMS
MOMEHTa UMITYJIbCAa MEXaHUYECKOH CHCTEMBI OTHOCHUTENIFHO Toiitoca. CBA3b MOMEHTa
UMITYJIbCA C YIJIOBOH CKOPOCTBIO.



Tema 11. /lunamuka abCcoOJIIOTHO TBEPIOro TeJia. (24)

Ionstue abcomoTHO TBepAoro Ttena. llocTymarenpHoe U BpalaTellbHOE
JBWKEHHs TBepnoro tena. Llentp macc. OCHOBHOH 3aKOH TWHAMUKH BpaliaTelIbHOTO
JIBIDKEHHUS TBEPAOrO Tela OTHOCUTEIBHO oOcu. (YpaBHEHHE MOMEHTOB). MOMEHT
WHEPIMN MaTepHaNbHONW TOYKH M MEXaHUYECKOW CUCTEMBI OTHOCHUTEIILHO TOYKH U OCH.
JIBIKeHnEe TBEpIOTO Tena, 3aKperyieHHoro B Touke. CBoOomHbie ocu. ['MpOCKOIEL.
Ipeneccnst rupockona, rupockonmdeckuid 3pdexr. Knnernueckas sHeprust IBIKCHAS
TBepAoro tena. Teopema ItoiireHca-llITeliHepa. BbrumcieHne MOMEHTOB HHEPIMH
CTEPIKHSI, MIMHIIPA, TeIa BpalieHus (00Imuii ciyJait), mapa.

Tema 12. DjieMeHTbI THAPOAMHAMUKH.(44)

Jluanum u TpyOKM TOKa, ypaBHEHHE Hepa3pbIBHOCTH. YpaBHeHHME bepHymm.
BryTtpennee TpeHue (BA3KOCTH) XKHUAKOCTH. JlaMmHapHOE€ M TypOYJICHTHOE TEUEHUS.
Uucno PeiiHonpaca. JlammHapHOe TeueHHE BSI3KOW JKMAKOCTH B KPYIJIBIX TpyOax.
®opmyna Ilyazeiins. Meronsl onpenenenust BsA3KocTh skuakoctH. @opmyna Crokca.
I'panuisr npumenumoctu dopmyn Ilyaseitns u Crokca.

Paznen IV.

Tema 13. Kouebanus. I'apmonnyeckue kojiedaHusi. (24, MPOBOTUTCH C
ucnosb3oBanuem MAQO)

KunemaTndeckoe ypaBHEHHE TapMOHWYECKHX KojeOaHW. AmmmuTyma, ¢asa,
HavyarpHOU (Da3a, 9acToTa M MUKIMIECKas JactoTa kKonedbanuit. CKOpoCTh, YCKOpEHHUE
CHJIBI TIpU TapMOHMYECKUX KolleOaHWsX. 3akoH HpIOTOHa A TapMOHUYECKUX
konebanmii. luddepennuanbHoe ypaBHEHHE TapMOHHYECKHX KOJIeOaHUH, ero
pemieHne. DHEpruss TapMOHMYECKMX Konebanumil. [I'paduueckas 3aBHCHMOCTD
KUHETUYECKOM, MOTEHLIUATbHON M TMOJHOM SHEPruil rapMOHUYECKUX KONeOaHHd OT
BpPEMEHH.

Tema 14. IIpy:XuHHbIH, ¢QuU3MYecKHMii M MaTeMaTHYeCKHil MAaSTHHKH,
NnepuoAbl UX KoaedaHuid. (24)

[MpuBenennas mmmHa Qu3nueckoro mMastHuka. Ock monBeca (MpUBeEca) © OChH
Ka4aHui (U3NUIEeCKOro MasTHUKA, UX 00PaTHMOCTb.

Tema 15. Co:keHHe rapMOHHYECKUX KoJiedanuid. (24)

Meron BekTopHOW nuarpammbl. CloxeHue2-X TapMOHUYECKHX KOJeOaHUH
OJTHOM YacCTOTBl U OJHOTO HampabliieHHs. Pe3ynbTHpylomias amruuryna u $asza Takux
konebanmii. Cio)keHne JBYX B3aMMHO INEPIEHIUKYISIPHBIX TApMOHIMYECKIX KOJIeOaHnH
C pa3HbIMM AaMIUIUTY/IaMd M OJIMHAKOBOW 4acToTOi. CIOXEeHHWEe TapMOHUYECKUX
KoJieOaHMii ¢ OIM3KUMHU YaCTOTaMH.



Tema 16. 3aTyxalommue Kkojeéanus. (24)

JuddepennmanbHoe ypaBHEHHE 3aTyXalOUIMX KojJeOaHWH M €ro peuieHue.
JlekpemenT, norapudmuieckuii rekpeMeHT u ko3hGuImMeHT 3aryxanus koyedanuii. Mx
(bU3UYECKUI CMBICI ¥ €AMHUIIBI U3MEPEHUSL.

Tema 17. Boiny:K1eHHbIE KoJIeOaHus. (24)

Bropoit 3akon HploToHa a1 BBIHYXAEGHHBIX KOJEOAHWH. YCTaHOBHBIIMECS
BBIHY)K/ICHHBIE KonleOanus. JuddepeHnnansHoe ypaBHEHHE W €ro pelieHue JUis
YCTaHOBUBIINXCSl BBIHYXIECHHBIX KOJeOaHWH AJIsl CiTydasi, €CIM BBIHYXKIAIOIIasi CHia
U3MEHSETCST N0 TapMOHHYECKOMY 3aKOHY. AMIUIMTYyHa U (a3a yCTaHOBUBILHUXCS
BBIHYX/ICHHBIX KonieOaHuil. Pe3onanc. PezonaHcHas vactora. ['padmku ammmuryaHon
1 (a30BOl pe30HAHCHBIX KPUBBIX JUIS Pa3IMYHbBIX 3HAUYCHUH KO PHUINEHTA 3aTyXaHHs.

Tema 18. Mexanudeckue BoJHbI. WHTepdepeHmuss MeXaHMYeCKHX BOJIH.
29

OCHOBHBIE TIOHSTHS: BOJHOBOE I0JIe, (PPOHT BOJIHBI, BOJHOBAs IMOBEPXHOCTH,
MIPOAONBHbIE U MONEpeYHbIe BOJHBL. CBs3b MPOAOIBHBIX U NMONEPEUYHBIX MEXaHNYECKHX
BOJIH U UX CKOPOCTEH pacHpoCTpaHEHMs C YOPYTMMH cBoicTBaMu cpensl. [lnockue n
cepruecKie BOIHBL. YpaBHEHHE TapMOHINYECKON BOJHBI (BOJHOBOTO TapMOHHUYECKOTO
nyva). JInmvMHa BOJIHBL, €€ CBS3b C IEpHoJoM (4acToToW) W ckopocThio. [lonsiTue
(a3oBoil m rpymIoBoii CKOpPOCTSM BOJHBI. BonHOBOEe ypaBHeHHE. 3BYKOBBIE BOJIHBI
Korepentnsie BoiHbI. PasHocTs xona. MHTEphepeHnns MEXaHUIEeCKHUX BOJH. Y CIIOBHS
Max. u Min. npu uaTepdepernu. CTosUHE BOTHBL

MOAYJb 2. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAWHAMUMKA (36
yac, B TOM 4ncJje 4 yaca ¢ ucnojibzoBannem MAQ)

Pazpnen |

Tema 1. IIpeamer u 3agauu MoJiekyaspHoi ¢pusuku (1 )

[Mpeamer u 3agaun MOJIEKYIApHOH Gu3NKN. MoOJEKyIIpHO-KMHETHYECKAst TEOPHUs
BEIIECTBA. XaAPaKTEPUCTHKH MOJIEKYJT M KOJIMUECTBA BEIIECTBA. ATpEraTHbIe COCTOSHUS
BellecTBa W MX TNpu3Haku. CTaTHCTHYECKMH W TEPMOAWHAMHYECKUH METOIbI B
MOJIEKYJISIDHOH (DPU3MKE M TEPMOJMHAMHUKE.

Tema 2. DMnupuYecKHe ra3oBble 3aKOHbI. MoJeKyJISApPHO-KHHETHYeCKAs
Teopus HIeaJIbHOro rasa. /laBjienne naeaabHOro rasa. (2 4)

DMITMpUYECKHe Ta30BBIEe 3aKOHBI: 3aKoHBI JlampToHa, boitmsa-Mapuorra, ['eii-
mioccaka, [Hapmsa, Ilackamsa, ABoragpo, Menneneesa-Knaneiipona, TtemioBoe
pacIupeHre TBEPIbIX Tel. MIeanbHBIH Ta3 Kak MOJENb Tra3000pa3HOr0 COCTOSHHUS.



MonekyJIsspHO-KHUHETHYECKasi TEOpUsSl MICAILHOrO rasa. JlaBjieHHe HJeaJbHOro rasa.
BriBon ocHoBHOro ypaBHeHmss MKT wupeanmpHOrO rasa. Jproruyeckas THIIOTe3a
Bonbumana

Tema 3. Ten1000MeH 1 TEPMOAMHAMUYECKOE paBHOBecHe. (24)

TemmepaTtypa n ee (GU3UUECKHIA CMBICT B MOJEKYJISIPHO-KHHETHYECKOH TEOPHUH.
TermmooOMEH W TEPMOIMHAMHUYECKOEC PABHOBECHE. 1EpMOMETPHUYECKOE CBOWMCTBO,
TepMOMETpHYeCcKasi BeIWYHHA. TepMoOMHAMUYECKas IIKana TeMmIiepaTyp. Teopema
bonpliMaHa 0 paBHOBECHOM paclpeelieHHH YHEPruu MO CTEHeHsAM cBoOoxsl. Yucio
CTereHed CBOOOABI. 3aKOHBI HAeadbHOTO rasza. M3orepmudeckuii koadduiment
C)KMMAEeMOCTH, TeMIlepaTypHbIii koddunueHt. ['padudeckoe npencraBieHne 3aKOHOB
UJIeaIbHOrO ra3a.

Tema 4. CKopocTH ra3oBbIX MOJEKYJI. (2 4, IPOBOAUTCS C HCNOJIb30BaAaHHEM
MAO)

CKopocTH ra3oBbIX MOJIEKyJd. M3MepeHue CKOpOCTH ra3oBbIX MOJeKyd. OIbIT
LlITepHa, METOA MOJICKYJISIPHBIX ITYYKOB. JJIEMEHTHI TEOpHH BeposiTHOcTH. YacTora n
BEPOSITHOCTh. JI[MCKpETHOE M HENpEephIBHOE pacrpesielieHne BeposiTHOCTH. [noTHOCTH
BEPOSITHOCTH. YCJIOBUE HOPMHPOBKU. Te€OpeMbl CIIOXKeHHs1 W yMHOXxeHus. CpenHue
3HAYEHUS CIy4YalHBIX BEIW4MH, QuykTyanus. Pacnpenenenne MakcBema (TTocTaHOBKa
3agaun). BeBox QyHKIMM pacnpefeneHnuss MOJEKYN [0 TPOEKIUSIM CKOpOCTEH.
@uznyecknit  cMbpICT  TapaMeTpa (QYHKOMM  pacmpefeneHns W ITOCTOSTHHOU
HWHTETPUPOBAHUSI.

Tema 5. Pacnpenenenne MakcBessia B npuBeieHHOM Buje. (1 1)

Onpenenenne (GyHKIUU pacrpefesieHns MOJIEKYN MO0 aOCOIIOTHOMY 3HAaYCHHUIO
ckopocTH. ['eoMeTpuueckoe HCTOJNKOBaHHME IOJNydyeHHOW (yHKuuH. Pacrpenenenue
MakcBemia B IpUBEAEHHOM Bue. PacdeTsl XxapakTEepHBIX CKOPOCTEH MOJIEKYH MPH UX
Xa0THUYECKOM JBHKCHUU: HAUBEPOATHEMILEH CKOPOCTH, CpEeIHEH U CpenHeu
KBaJIpaTUYHONW CKOPOCTEH, CpEOHEN CKOPOCTH IO MNPOEKLUHUH, CPEIHEro MOMYJS
CKOPOCTH IO MIPOEKIUH, CPeTHEN OTHOCUTENBHOW CKOPOCTH, M CBA3H MEXIY HUMU.

Pazpen I1.

Tema 6. Bapomerpuyeckas gopmyJia u BbiBoJ 3akoHa Boabumana. (2 1)

Bapomerpuyeckass ¢opMmyna u BeIBOA 3akoHa bombiMana. CBs3b MEXAY
pacnpenenenusmMu  MaxkcBemna u  bompumana. Pacmpenenenune MakcBemia 1o
3HaYCHHSIM KHMHEeTH4ecKoi 3Hepruu. Pacrpenenenne Makcsemna-bonbimMana.

Tema 7. BpoyHoBckoe nBu:kenue. (2 4)



BpoyHoBckoe aBmxenue. Pacuer cpemHero kBaapara CMEUICHHS OPOYHOBCKOM
yactuiel. Popmyna DiHmTeiHA-CMOITYyXOBCKOTO.

Tema 8. DjieMeHTBI MOJIEKYJSPHO-KHHETHYECKOH TeOpHMH HepPaBHOBECHBIX
npoueccos. (6 1)

DJIeMEHTBl MOJIEKYJISIPHO-KHHETUYECKOW TEOPHH HEPaBHOBECHBIX IPOIIECCOB.
PaBHOBeCHOE M HEPaBHOBECHOE COCTOSHUS. PenakcarMoHHBIE MPOLECCH U SBICHHS
nepeHoca. DPQeKTuBHBIN aAunameTp U 3PdeKkTuBHOE ceueHne MoJeKyn rasza. CpeaHss
JuInHa ~ cBoOoaHOro mpobOera. [loTeHnmanbHass KpUBas — MEXKMOJIEKYJSIPHOTO
B3aUMOZCHCTBHA. TemrepaTypHasi 3aBHCUMOCTb 3()()EKTHBHOTO CEUEHHS MOJIEKYN U
CpeiHel JUIMHBI CBOOOIHOIO podera JUisi Ta30B U KUAKOCTEH.

Tema 9. Inpdy3usa. Camognddysus. (2 4, IpOBOAUTCH ¢ MCHOJIL30BAHHEM
MAO)

Juddysus. Camomuddysusa. Koadpdumument mauddysumn, 3aBucumoctsb
koo dunpenta auddysun ot Temmneparypsl M IaBleHHs. Bs3KOCTh WM BHYTpEHHEE
tperne. KoapGuuueHT BI3KOCTH H €ro 3aBUCHMOCTH OT TEMIICpaTyphl M JIaBJICHUSL.
Paznuume TemmepaTypHBIX 3aBUCHMOCTEH  BS3KOCTH ra3oB ¥ JKUJIKOCTEH.
TeronpoBoxHocTh. Koa(h(uIMEHT TEMIOMpOBOAHOCTH Ta30B M €ro 3aBHCUMOCTH OT
TeMIIepaTypsl U AaBieHus 1. COOTHOIIEHHE MEXKAY KO PHUIIMEeHTaMH TIepeHoca.

Paszpea Il1I.

Tema 10. BuyTpennsisi 3Heprusi, padéora, Tenjaora (2 yaca)

Hyneoe  Hawasio  TepMOIMHAMHKH. TepMOIMHAMUYECKHE  MPOLIECCHI:
paBHOBECHBIE WJIM KBa3WUCTAaTHUECKHE, OOpaTHMble W HeoOpaTuMmble, KpyroBbIE WIIH
UKJINYecKue. BHyTpeHHss1 sHeprus, paboTa, Temiora. [IpHHIMI SKBHBAIEHTHOCTH
TEIIOTl ¥ paboThl, omnbIThl Maiiepa u Jbxoyns. BeiBox mnepBoro Hauana
TEPMOJUHAMUKH .

Tema 11. TemnoemMkocTh HAeaJBLHOro ra3a. (3 yaca)

TemmoeMKoCTh UACATBHOTO Ta3a. TEIUIOEMKOCTh TPH IMOCTOSHHOM 00BeMEe H
JaBleHUW. OHTanenus. BwiBon ypaBHenus PoGepra-Maiiepa. [Ipumenenue mepBoro
HayaJla TePMOJUHAMUKU K HW30IpoIleccaM WACANbHOrO ra3a. AnnabaTHBIA Tporiecc.
Pabora uneanpHoro rasa npu anuabarHom npouecce. [lonuTponHeii mporecc.

Tema 12. Knaccuueckasi Teopus TeljioeMKocTeil razos (2 yaca)

Krnaccuueckast Teopus TEIIOEMKOCTEH ra3oB M TBEPHABIX Tell (YUCIIO CTeleHei
cB0OONBI, TeopeMa bonbIMaHa O PaBHOPACIPEICICHUN KHHETHYSCKOW SHEPTHUH TI0
creneHssM cBoOojbl). 3akoH Jromonra-Iltu. HemocraTku kilaccudeckoil Teopuu
TEIUIOEMKOCTHU TBEPBIX TENI. DJIEMEHTHI KBAHTOBOW TCOPHH TEIUIOEMKOCTH.



Tema 13. Teopus TenjoemkocTu TBepAbIX Tea Jledasi. (2 yaca)

Teopust TermoemkocTn TBepAbix Tenm Jlebas. BwBom 3akona  [lebas.
XapakTepucTruecKasi TeMIepaTypa TBEpIOTo Tena mim temieparypa [ebas. Pazsurue
TEOPUH TETUIOEMKOCTH TBEPABIX TEJl U3 IPENCTaBICHUS 0 GOHOHAX B (POHOHHOM rase.

Pazpea V.

Tema 14. Bropoe Ha4aJi0 TepMOAMHAMMKH. (24aca)

Bropoe Hawano rtepmoguHamMuku. @DOpMYyIMpPOBKM ~ BTOpOTO  Hadaia
tepmoanHamukn Kmaysuyca, Kenssuna n ITmanka. Ilukn Kaprao. BeiBog pabotsl n
K.IL.A. uaeanpHoro mukia Kapuo. Teopemsr Kapuo.Teopema Kiaysuyca o npuseneHHON
TerIoTe. OHTPONMS W TEPMOAMHAMMYECKHH CMBICH DJHTPONMU B UACAITBHOM
00paTuMOoM TIporiecce.

Tema 15. CraTucTHYecKMH CMBICI BTOPOr0 Hayaja TepMOIMHAMHKH.
(2uaca)

CraTucTHYECKHH CMBICI BTOPOTO Hadajga TEPMOAWHAMHUKH. BbeIBoA (Qopmyssl
BonpuMana 11 sHTponuy. 3aKOH Bo3pacTaHus sHTponuu Knaysuyca.

Tema 16. PeanbHble ra3sl. YpaBuenue Ban-nep-Baaabca. (2uaca)

PeanbHble rasel. YpasHenue Ban-nep-Baansca. @usnueckuil CMBICT TOCTOSHHBIX
BEJINYMH ypaBHeHUs! Ban-nep-Baanbca. TepmoanHamuKa pealbHOTO ra3a. BHyTpeHHss
9HEpTHUs U padoTa peaTbHOTO Ta3a.

Tema 17. I¢pdexr xoynsa-Tomcona. (14aca)

Oddexr [Droymns-Tomcona. Tepmommnammka »sddekra Jxoymns-Tomcona.
KpuBas unBepcun nuddepenupansaoro 3¢ dexra Ixoyns-Tomcona. MHTerpanbHblii
ekt Ixoyms-Tomcona.

MOAVJIb 3. JIEKTPUYECTBO U MATHETHU3M (36 uac, B ToM uncJe 4
yaca ¢ ucnoJjirzopanuem MAQO)

Pazpen |I.

Tema 1. Dnexrpocraruka. (10 4, npoBoguTcs ¢ ucnoab3oBanuem MAQO)

Ponp »nmexTpoMarHWTHBIX B3auMMOAeWcTBUN B mpuponxe. 3akoH Kymona.
OnekTpudeckoe moje B Bakyyme. HampspkeHHocTs momst. IlpuHnum cyneprno3uiu.
[Torok BekTOpa HanpsbkeHHOCTH. Teopema Octporpanckoro - 'aycca. DnekTpuueckue
3apsi/ibl KaK MCTOYHUKUA W CTOKHM 3JIeKTpuueckoro noss. Pacuer moneii. PaGora cun
JJIEKTPOCTATHYECKOTO MOoJsl. [IOTeHIMAIbHBIA XapakTep 3JEKTPOCTATHYECKOTO IOJIs.



Teopema o nmupkyssiuuu. EMKOCTh yennHeHHOTo poBojHUKA. CHCTEMBI IPOBOTHUKOB
U ux emkocte. KoHzmencatopsl. JIM9JEKTpUKM B 3JIEKTPOCTATHYECKOM  IIOJIE.
[onspuzanms gudnekTpukoB. Bekrop mnomspuzanmu. [lonme B audiexTpuke.
CerneroanekTpuku. [Ibe303ddext. DnekTpocTpukius. ODHEprusi B3aUMOJACHCTBUS
SJEKTpUIecKuX 3apanoB. CoOcTBeHHas JHEPrus 3apAga. DHEPTUsS JIIEKTPHIECKOTO
HOJIS.

Tema 2. ITocTOSHHBIH dJIeKTPUYECKHil TOK. (6 1).

JIBukeHne anekTpuyecKux 3apsAAoB. IIOCTOSIHHBIM — S7EKTpUYECKHH  TOK,
OCHOBHBIE XapaKTEpPHCTHKH TOKa. 3akoH Oma B muddepeHnnaabHoil 1 HHTErpaIbHON
¢dopmax. Croponnue cuibl. IJIC. 3akon Oma B 3amkHyTOM 1enu. [IpaBuna Kupxroda.
Pabora 1 MoIIHOCTB TOKA. IIpupoma Toka B Meramiax. Kmaccuueckas Teopus
JJIEKTPONPOBOHOCTH TeJI W ee HeAocTaTku. CBepXIpOBOJUMOCTb. JIEMEHTHI
KBAaHTOBOW TEOPHM IIPOBOAMMOCTH IIPOBOJHUKOB. 30HHAs TEOpUS TNPOBOJUMOCTHU
TBepAbIX Tei. IloNMynpoBOJHUKM W HMX IPOBOAMMOCTH. I[IprMecHass NmpoBOJUMOCTB
MOJYIPOBOJHUKOB.  SIBIEHWss ~Ha  TpaHMIAX  KOHTAaKTa  IIOJIYIIPOBOJHHKOB
ITonynpoBOHUKOBBIN AMOM, TPAH3UCTOP.

Pazpnen Il

Tema 3. CTauuoHapHOe MAarHUTHOE MoJIe. (6 4).

B3aumopeiictBue aneMeHTOB Toka. 3akoH Ammepa. CTallMOHApHOE MarHUTHOE
noie. Bekrop MarHmTHOM wuHAOyknmu. 3akoH buo-CaBapa-Jlammacca. Pacuer
MarHUTHBIX MOJEH (IIPSMOTo TOKa, KpyroBoro Toka). OCHOBHBIE CBOMCTBA MarHUTHOTO
nonsi. Teopema Octporpaackoro - I'aycca u TeopeMa 0O IUPKYJSIIMA B MarHUTHOM
mone. Cuibl, neiicTByroniie Ha TOKHM B MarHUTHOM mone. Cuma Jlopenma. Dddekr
Xomna. MaruutHoe 1mosie B BemlecTBe. MarHuTHbBIE MoOMeHT artoma. Ilpeneccus
Jlapmopa. IIpupona aua- un mapamarsern3ma. OnbITel DUHIITEHHA- ne Xaa3a, bapuerra.
Krnaccuueckast Teopust mosisi B MarHeTMKax: BEKTOpP HaMarHMYMBAaHUWS, MarHUTHas
BOCIIPUUMYHUBOCTh, MOJICKYJISIPHBIE M ITOBEPXHOCTHbIE TOKH. MarHuTHOE TOJE MpU
HaJIMYUM MarHeTUKoB. HampspkeHHOCTh MarHUTHOTO moiisi. Teopema o IUPKYJSIIMU B
marHetukax. @eppomarnernku. [locTossHHBIE MAaTHUTHI.

Paspea 111.
Tema 4. DJjeKTpOMarHuTHasi WHAYKIHST W KBa3HCTAIHOHAPHbIE
nepeMeHHbIe TOKH. (6 ).

KBasucrannonapHoe MarHuTHoe mouie. SIBieHne 3JeKTPOMarHuTHON MHAYKIHU.
Oneitel @apanes. 3akoH Papazges. 1-1 rumoreza MakcBemna. CaMOMHAYKLIUS H
B3aWMHas WHAyKOWsA. berarponsl.  KBasucrammonapueie Toku. [lomydeHwue
MepeMeHHOro Toka. llemu nepeMeHHOro TokKa, CoOJepIKallue CONPOTUBICHHE,



MHIIYKTUBHOCTb, €MKOCThb. 3akoH OMa Uil Lenu IepeMeHHOro Toka. Pe3oHaHC B
3NEKTPUIECKOH LIETTH IEPEMEHHOT0 TOKa.

Paznea 1V.

Tema S. YpaBHenust MakcBe/lJIa H OCHOBHBIC CBOMCTBA 3J1€KTPOMATHUTHBIX
BOJIH. (8 4, 2 yaca mpoBoauTCA ¢ Ncnoib30BanneM MAO).

OHeprus MarHWTHOTO ToJist. 2-s rTumore3a MakcBemra. Tok  cMemeHws.
B3anM000ycIOBICHHOCTh JMEKTPUYECKUX W MAarHWTHBIX TOJNEH. DIEeKTPOMArHUTHOE
noie. YpaBHeHMs MakcBemna. @Duszndeckuil CMBICT  OTHENBHBIX  ypaBHEHHM.
OnekTpoMarHuTHBIE BONHBI. [lomepedHocTs 3reKTpoMarHuTHEIX BosH. Coda3HoCTh 1
OPTOTOHAJBHOCTh JJICKTPOMAarHUTHbIX BOJH. CBOMCTBAa 3JIEKTPOMArHUTHBIX BOJIH.
Bextrop YmoBa — Iloitunra. DKkcnepuMeHTaIbHOE UCCIETOBAHUE DJIEKTPOMArHUTHBIX
BOJH M uX mnoiydeHue. BubOparop ['epma. M3mydeHue nHMHEHHOro OCHHIUIATOPA.
Kaptura  anmexkTpoMarHMTHOTO MOJSL  JIMHEHHOro  ocmwuisitopa.  Jlumarpamma
HanpaBiIeHHOCTH n3nydyenus. lllkana 31eKTpoMarHUTHEIX BOJH. [IpuHIMN paguocBs3y.

MO/JYJIb 4. OIITUKA (36 1yac, B TOM 4ucjie 4 4aca ¢ HCNOJb30BaHHEM
MAO)

Pazgen |I.

Tema 1. IIpeamer u 3aga4u onTUKH. (2 1)

[pemver w 3amaun ONTHKH. Pa3BUTHE TPENCTaBICHWH O TMPHPOIE CBETA:
peNATHBUCTCKAsT (POPMYITHPOBKA KOPITYCKYJISIPHO-BOIHOBOTO Iyanu3Ma cBera. lllkama
JJIEKTPOMArHUTHBIX BOJIH W ONTHYECKHH JMana3oH. BOJHOBOe ypaBHEHHE M €ro
pemreHue (BBIBOJ). Y paBHEHHUE TUIOCKOW CBETOBOM BOJHEI, CBOHCTBA, XapaKTEPUCTUKH U
CTPYKTYPHI CBETOBEIX BOIH (€CTECTBCHHEIN U TOJSAPU30BAaHHBIN CBET).

Tema 2. U3ay4eHue 3JIeKTPOMATHUTHBIX BOJIH. (2 4)

W3nydyenue 5JI€KTpOMarHUTHBIX BOJIH. JluarpamMma wusnydeHus. MoOIIHOCTb
n3nydeHus (BbIBOM). YpaBHEHHE cepruecKod BOJHBI (BbiBOa). CTPOUTCS BOJIHOBAs
30Ha, B KOTOpPOW peIIaloTcs ypaBHEHUS MakcBeiula W BBIBOJWTCS ypaBHEHHE
chepuueckoid BonmHBI. Ha ocHOBe ypaBHEHHS CQEpHYECKONW BOJHBI CTPOUTCS
JMarpamMma U3JIydeHHs U PaCCUUTBHIBAETCS MOIIHOCTh M3ITyYCHUSI.

Tema 3. 3akoHbl reoMerpuyeckoii onTuku. (2 4, NPOBOAUTCH C
ucnosb3oBanuem MAQO)

3aKOHBI TEOMETPUYECKON ONTUKH, YCTAHOBJIEHHbIE HA OCHOBE OIBITHBIX JaHHBIX.
[puamun @Pepma Kak NPUHOAN HAUMEHBLIETO BpEeMEHH. BpIBOA  3aKOHOB
TEOMETPHYECKOH ONTHKA Ha OCHOBE JJIEKTPOMArHUTHOW TEOPHM CBeTa (BOJHOBBIX
NPE/ICTaBIICHUN).



Tema 4. OcHOBHble TMOJ0KeHUS] Teopun @DpeHenass OTpPaskeHUs W
NMpeJIOMJICHUS] CBETOBBIX BOJIH HA IPaHMIlE ABYX cpel. (2 1)

OcHoBHbIE MONOKEeHNS Teopun DpeHenss oTpakeHUsI M MPETOMIICHHSI CBETOBBIX
BOJIH Ha TpaHuie AByX cpeld. COOTHOIIEHHWS aMIUIMTYJ MaJarolieil, oTpakeHHOH W
NPEIOMJICHHOW CBETOBBIX BOJIH IIPY TMAJCHUHM CBETa Ha TPAHHUILYy JBYX Cpell, BBIBOJ
tdopmyn @penensa. Ananmuz Qopmyn PpeHens Mo aMmIuMTyaaM. 3akoH bproctepa.
MexaHu3M TOJIIPU3ALUKN CBETA NPH OTPAKEHHHM WM TPEIOMIICHHH Ha TPAaHUIE ABYX
cpexn.

Tema 5. Ananu3 ¢popmya @peness no gazam. (2 1)

CoOOTHOIIEHUST aMIUIUTY/] MaJgarollel, OTpaKeHHON U MPeTOMJICHHON CBETOBBIX
BOJIH IIPY HOPMAaJIbHOM W CKOJIB3SIIIIEM IMaJICHHU CBETa Ha PAHUILY ABYX cpell (BBIBOJX).
BBenenne koadduimentoB manenuss u oTpaxkeHus u3 dopmyn Dpenens. AHanuz
dhopmyn @penens no ¢aszam. ['paduueckoe npenacrapienue Gopmyn Openens.

Pazgen Il.

Tema 6. SIB1eHHe IOJHOTO BHYTPEHHEr0 OTPaxkeHus. (2 1)

SIBneHNe MOJNHOIO BHYTPEHHEIO OTpakeHus TeopeTHdeckoe HCCIeOBaHUE
ABJIEHHUSA IIOJHOTO BHYTPEHHEr0 OTpa)keHHMs OWXeHBanbla, IOKAa3bIBaIOIIEE, YTO
CBETOBasl BOJHA NIPOHUKAET BO BTOPYIO CpPely M CYIIECTBYET B OUEHb TOHKOM CJIO€.
OKCIepUMEHTAJIbHOE MOATBEPXKIEHUE Teopud OWXeHBanbla MaHJenbLIITaMOM.
Amnanuz dopmyn OpeHens npu NOJIHOM BHYTPEHHEM OTpaXKeHHH. BOIOKOHHAs ONTHKA.

Tema 7. Untepdepenuus cBera. (3 4, 2 yaca NpoBOAUTCSH C UCNOJIb30BAHUEM
MAO)

Wutepdepenius cBeta. Y caoBUs BOBHUKHOBEHHS UHTEP()EPEHIIMOHHON KapTHHBI
WIN YCIIOBHS KOTE€PEHTHOCTH (BBIBOA). BBIBOJ yCIOBHMI MakCHMyMOB U MHUHHMYMOB
UHTEPPEPSHIIMOHHON KapTHHBI Ha A3BIKE Pa3HOCTH (a3 M ONTHUYECKOH pa3HOCTH XOJa.
CBs3b pa3HOCTH (a3 M ONTUYECKOH Pa3HOCTH X0/ MPH CIOKEHHH JBYX KOT€PEHTHBIX
BoNH. CTpyKTypa HJIealbHOrO BOJIHOBOTO HWHTEP(PEPEHIMOHHOTO IOJIS, MOIy4aeMoro
OT /ABYX TOYEYHBIX KOTCPEHTHBIX HCTOYHHMKOB. OTpeneneHus MpOCTPAHCTBEHHOH
BPEMEHHOM KOT€pEHTHOCTH.

Tema 8. BuanMocTh HHTep(EePEHIINOHHON KAPTHHEI U €€ CBS3b CO CTENEHbI0
KOrepeHTHOCTH MHTeP(epUPYIOLINX JyUeil cBeTa. (2 4)

Bunumocts uHTEep(EpEeHLIMOHHOW KapTHHBI M €€ CBSI3b CO CTEIHEHBIO
KOTepeHTHOCTH uHTepdepupytomux mnydeid cBera. [llupnHa wuHTEphepeHINOHHON
MOJIOCHI u Pa3MbITOCTb uHTepEPEHIIOHHON T10JIOCHI. 3aBUCUMOCTD



MHTEePPEPEHIIMOHHON KapTUHBI OT a) TMIOJIOKEHUSI DJKpaHa; ©O) NPOTSHKEHHOCTH
WCTOYHHKA; B) CTETIEHH MOHOXPOMAaTHYHOCTH CBETA.

Tema 9. MeToabl ocyliecTBleHHs1 HHTepdepeHIH: MeTO deleHus (ppoHTa
BOJHBI W MeTOJ JeJieHHsl aMIUIMTYAbl BOJHbI Kak (u3nyeckasi OCHOBa
ONTHYECKOH anmapaTypsl. (2 9)

MeTopl OCYIIECTBICHUS] WHTEPPEPEHIIMI: METOA JeieHus (pPOHTa BOJHBI U
METOJ AEJICHUS aMIUTUTYIbI BOJHBI Kak (PU3UUECKasi OCHOBA ONTHYECKOI ammaparypsl.
[Tonyyenue nHTEPHEPEHIIMOHHBIX [T0JIOC PABHOI'O HAKJIIOHA U MOJIOC PABHOM TOJIIUHBL
Komnbia HetoToHa (BeIYHCIEHHE PaJiyCOB CBETIBIX M TEMHBIX KOJIEI M3 XapaKTepUCTHK
UHTEePEPEHIIMOHHON  cXeMbl — mojydeHus kosen, Hpioorona). MHoromydeBas
unrepdepennyst. [Ipunumn paborsel HHTEPYEPEHITMOHHOTO (HUITBTPA.

Paszgen Il11.
Tema 10. Indpaxuus cBera. [lpunuun I'oiirenca-®penes. (2 4)
Hudpaxuus ceera. [Ipunnun [Noiirenca-®Openens. Meron 30u @penernst (BBIBON).
OmnpeneneHne MaKCUMYMOB U MUHUMYMOB AH(PPAKIIMOHHON KapTHUHBI 10 METOIY 30H
Openens. Ycnopus qudpakun Openens u Opaynrodepa.

Tema 11. {udpaknus @peHesist Ha KPYIJIOM OTBEPCTHH U JHCcKe. (3 1)

Judpaxius Openesst Ha KPYriioM OTBEPCTUH U TUCKe (KaYeCTBEHHOE TIOTy4YeHHE
nudpaknuoHHelx kaptuH). IlsatHo IlyaccoHa. 30HHas IUTaCTHHKA (AMIUIATYIHAS
mudpakuoHHas KapTuHa #  (aszoBas audpaknuoHHas KapTtuHa). [udpaxmms
Opaynrodepa Ha mienu (rpaduyeckoe nogaydeHue AU(PaKIUOHHOW KapTUHBI). BriBon
YCJIOBUHA MAaKCUMyMOB U MHHHMYMOB IU(PAKIMOHHOW KapTHHBI. BIHsHHE IIUPUHEI
IICJTU U pa3MepOB UCTOYHUKA Ha JH(DPAKIHOHHYIO KapTHHY.

Tema 12. Teopus nudpaxknuoHHON pemeTKH. (2 4)

Teopust audpakuronHoil pemerkn (AudpakoOHHAS KapTHHA KaK pe3yabTaT
MHOTOJIY4eBOil MHTEpQEpPEeHIMH; MpPEACTaBICHHE PE3YJIbTUPYIOLIMX KoJeOaHUH
JTUQparupoBaHHOIO CBETAa Ha JKpaHE B KOMILICKCHOM BHJIE; METOJI T'€OMETPUYECKOM
mporpeccun). AHAJIW3 paclpeeNieHHss MHTCHCUBHOCTH B IWU(PAKIMOHHON KapTHHE
(ycrmoBusl TJaBHBIX MaKCHMYMOB, TJIaBHBIX MUHHMYMOB M TIOOOYHBIX MHUHHMYMOB).
Meron pacdera IU(pPaKIMOHHON KapTHHBI OT pEIIeTKH (OINpelesieHrne TOI0KEHHUH
TJIABHBIX MAaKCHMYMOB, TJIaBHBIX MHHHMYMOB H MOOOYHBIX MHHHMYMOB; YHCIIO
NOOO0YHBIX MUHUMYMOB; Pac4eT HHTCHCUBHOCTEH TIIaBHBIX MAKCHMYMOB)

Tema 13. /IBoiiHoe Jy4enpesoMieHue, MOJASPU3ANNUs CBETa NPH JBOHHOM
JydenpesomieHud. 3akon MaJoca. (2 1)



[IpoxoxkieHre cBeTa uepe3 aHU3O0TPOIHbIE Cpelibl. J[BoliHOE JydenpeaomiieHue,
MOJISIpU3alKsa CBEeTa IMPH JBOMHOM JydemnpenomiieHnu. 3akoH Maimoca. CTpykTypa
9JIEKTPOMAarHUTHOM BOJIHBI B aHM30TpONHOU cpeae. Teopuss DpeHens IBOHHOTO
Ty4denpenoMIeHus (TIOIydeHne ONTHYECKON WHIAMKATPUCH DpeHens Ui OJXHOOCHBIX
KPHUCTAJUIOB; JIy4YH, BOJHOBBIC HOPMAlld M CBS3b MEXAy HuMH, Gopmynbl DpeHens).
ITocTpoeHre BOJTHOBBIX TOBEPXHOCTEH M BOJIHOBBIX (DPOHTOB CBETOBBIX BOJH B
AQHM30TPOITHBIX KpHcTAUTaxX (MpuHOMN [ foirenca).

Paspen V.

Tema 14. BzaumoaeiicTBue cBeTa ¢ BelecTBOM. (2 1)

B3aumopeiictBue csera ¢ BemecTBoM. HopManbHas M aHOMasbHas AMCIEPCUU.
OnekTpoHHass Teopusi nucnepcud. BeiBox ¢dopmynbsl 3enbmeriepa. KommiuekcHocTh
MOKa3aTensi  IMpeJOMIICHHs, aHaJIM3 TEOPETHYECKOW  JUCIIEPCHOHHOW  KpWUBOU
3aBICHMOCTH TIOKa3aTelNsl IPEIOMIICHHS OT YacTOTHI CBETa. Teopwsi JUCHEepCHH —
TeopHsl TOKasarelsi npenomieHus. [lornomenne cBera BemlecTBOM. 3akoHbl byrepa-
Jlambepra u bepa. 3aBrucHUMOCTh KO3 GHUIHEHTA OTJIONIEHUS OT JJIMHBI BOJIHBI CBETa U
ero (pu3N4IecKuii CMBICII.

Tema 15. Paccesinne Pajiess n BeiBoa 3ak0oHa Pases. (2 1)

IIpoxoxneHue cBeTa yepe3 ONTHYECKH HEOTHOPOAHYIO CPENy, pacCESHUE CBETa
Kak sIBJIeHUE IUQpaKIMi Ha HEOJHOPOJIHOCTSIX Cpenbl (SBJIIEHHE HECOOCTBEHHOI'O
CBEUEHMS Cpeabl). Bunmel paccessHusA: MOJIEKYISIpHOE; B MYTHBIX Cpenax;
komOnHanmonHoe. MHauKaTpuce! paccestaus. Paccessaue Panest 1 BeIBoJ 3aKoHa Panest.
[Monstpu3zanus pacCessHHOTO CBETa.

Tema 16. Bpamenue mNJIOCKOCTH TNONSAPHU3ALMH CBETA ONTHYECKH-
aKTHBHBIMHU BenlecTBaMu. 3akoH buo. (2 4)

OnTuyecky-akTUBHBIE BelIECTBAa. BpallleHue IUIOCKOCTH MOJSpU3alMU CBETa
ONTHYCCKN-aKTUBHBIMH BeliecTBaMu. 3akoH bwuo. Teopus @penens BpamieHus
IUIOCKOCTH ToJisipu3anuu. TernoBoe m3inydeHne. PaBHOBECHOE H3IIydeHHE B IIOJIOCTH.
AOCOIIIOTHO YepHOE Tello, XapaKTepUCTUKW H3ITY4YEeHHUs aOCONIOTHO YEpPHOTO Tela.
3akon Kupxroda. CnexTpanpHas KpuBast H3ITydCHHS.

Tema 17. 3akon Credana-boabnmana u 3akoH cmemenns Buna. (2 1)

3akon Credana-bonxpumana u 3akoH cmenieHns: Buna. @opmyna Panest-/xunca
u ynerpaduonerosas karacrpoda. @opmyna [Inanka. KBanroBas mpupojaa TemaoBoro
nanydenus. @oroaddekr. DkcrnepumeHTanbHOEe HaOmoJeHne W 3akoHbl CTONETOBA.
Teopust poTorddexra DitHmITelHA, ypaBHeHHE DWHIITEeHHA. DOTOHBI U X CBOKCTBA.



1. CTPYKTYPA U COJAEP)KAHUE NMPAKTHYECKOM YACTH
KYPCA
IpakTuyeckue 3ansatus (90 yac.)

TeMbl NPpaKTHYECKUX 3aHATHH Mo Mexannke (18 yacoB, B ToM yucie 8 yaca
¢ ucnoas3zosanuem MAQ)

3ansaTue 1. KunemaTrnka MarepranbHOW TOYKH U TBEPJOTO Tena (2 9acoB)

3ansitme 2. OCHOBHOE YypaBHEHHE JAWHAMHUKHA MaTepUabHOM TOYKH B
WHEPIHANbHBIX U B HEMHEPIHUAIBHBIX CHCTEMax oTcyera. (4 4acoB)

3ansaTue 3. 3aKOHBI COXPAHEHHUS HMITYJIbCA, SHEPTHH. (4 4acoB, MPOBOAUTCS C
MAO)

3austue 4. J[uHaMuKa TBEpAOTO Tena. (4 yacos, 2 daca mposoautcs ¢ MAO)

BausaTune 5. Mexannueckue KojaeOaHus U BOJIHBL (2 9acoB, mpoBoautcs ¢ MAO)

TemMbl NpaKTU4YeCKHUX 3aHATHHA MO  MOJIEKYJsIpHOW  Qu3UKe H
TepmoauHamuke (18 yacoB, B ToMm unciie 4 yaca ¢ ucnoab3zosanuem MAQ)

3ansTue 1. VacansHblil ra3. YpaBHEHHE COCTOSHUS HIICATLHOTO ra3a. (4 yacos).

3ansTue 2. MosekynapHO-KMHETHYECKas: Teopus. Pacnpenenenne Makcpemna u
Bonbimana (2 yacoB, IPOBOAMTCS ¢ UCTOMb30BaHHEeM MAQ)

3ansTue 3. DEeMEHTH MOJIEKYJSIPHO-KMHETHYECKOH TEOpPHH HEPaBHOBECHBIX
nporeccoB. SIBneHus nepeHoca (2 Jaca)

3ansatue 4. IlepBoe Hawamo TepMOAUHAMHUKH. TemI0EMKOCTb. YpaBHEHHA
MPOIIECCOB Ha OCHOBE IIEPBOTO Hadyajla TEPMOJAWHAMUKU Uil WICAIBHBIX ra3oB (4
4acoB)

3ansTue 5. Bropoe Hayano TepMOAMHAMUKU. DHTPONH (2 9acoB, IPOBOIUTCS C
ucrnojb3oBanueM MAQ)

3ansaTue 6. PeanpHbie ra3zpl. YpaBHeHue Ban-mep-Baambca. TepmommHammka
peanbHOTO Ta3a (2 9acoB)

3ansaTue 7. Xunxocru. Kanmuisipaeie siBinenust (2 daca)

TeMbl IPAKTHYECKUX 3aHATHH MO JIeKTPpUYecTBY M Marnerusmy (18 yacos,
B TOM 4ucJjie 4 yaca ¢ ucnojab3zoanuem MAO)

3ansaTue 1. DnexkTpocTaTHyeckoe Iojie B Bakyyme(4 4acoB, MPOBOIUTCS C
ucnons3oBanneM MAQ)

3ansTue 2. [IMAICKTPUKA B IIEKTPOCTATHYCCKOM TToJie (2 4acoB).

3ansatue 3. IIpOBOOHHKM B 3IIEKTPOCTATHYECKOM IIOJE. IIEKTPOEMKOCTb.
Konpaencatopsr (4 4acoB).



3ansaTue 4. [IoCTOSIHHBIN 3IEKTPUIESCKHNA TOK (4 4acoB).
3anaTue 5. MarHuTHOE TMOJNIE TOCTOSIHHOTO TOKa B Bakyyme (4 dacos,
nposoaurcst ¢ MAO).

Tembl nMpakTHYecKUX 3aHATHH N0 onTuke (36 YacoB, B TOM 4ucje 6 yaca ¢
ucnoJjb3oBannem MAO)

3ansitue 1. M3nydyeHne 31eKTpPOMArHUTHBIX BOJIH. (4 1)

3ansaTHe 2. 3aKOHBI FTCOMETPUUCCKOM ONTHKH. (8 1)

3aunsitue 3. Uarepdepennus ceera. (4 4, mpoBoautcs ¢ MAO)

Bausartue 4. Jludppakums ceera. [lpunnun [toiirenca-®Ppenens. (4 4, 2 gaca
nposoaurcsi ¢ MAO)

3ansTue 5. J[BoifHOe IrydempenoMiIeHHe, TMOJSPU3AIMs CBETAa NPU JBOWHOM
aydenpenomicHnr. 3akoH Maoca. (4 4, , 2 gaca mposoaurcs ¢ MAO)

3ansTue 6. 3axon Credana-bosbiMana 1 3akoH cMeleHus: Buna. (4 9)

3ansTue 7. Teopus uznydenus ceera. [ mnoresa [Tnanka. (8 1)

JlabopaTtopHble padoThI (72 yac.)

JlaGopaTopHas padora Nel. MatemaTiaeckuii M pr3ndIecKnii MasiTHHK.

JlaGopaTopHas paGora Ne2. 3ydeHue eHTpOOEKHOM CHITBI MHEPIIUH.

JlaGopaTopHas padora Ne3. 3aKoH COXpaHEHHUS YHEPTHH HA IPUMEPE MasTHUKA
Makcaemna.

JlabopaTopHasi padora Ned4. /IluHamuka TBepJOro Tejla Ha MPHUMEpPE HU3Yy4EHUE
IpeLeccuy '’MpoCcKoIa.

JlaGopaTopHas padora NeS. YpaBHEHHE COCTOSIHUS MIEaIbHOTO ra3a. ['a3oBble
3aKOHBI.

JlaboparopHas padora Ne6. Pacripenenenne Makcpesia o CKOPOCTSIM.

JlaGopaTtopHas padora Ne7. OnpeneneHie OTHOIICHUS TETNTIOEMKOCTEH BO3TyXa
IIPU TIOCTOSTHHOM JIaBJICHUH U TIOCTOSIHHOM 00BbEME.

JlabopaTtopHas pa6ora Ne§. OnpesiesieHre TEMIIOEMKOCTH TBEPBIX Tell.

JlaGopaTopHas padora Ne9. Onpenenenne yaeapHOTO 3apsiia 3JIEKTPOHa - € K M
METOJIOM MarHeTpoHa.

Jla6opaTropHas padora Nel). MarsutHoe nose 3eMiH.

JlaGopaTopHas padora Nell. M3mepenne RLC meromoM MocTa mepeMeHHOTO
TOKa.

JlabopaTtopHas padora Nel2. MccnenoBanue ety rucrepesuca.

JlaGopaTopHas padora Nel3. DxcrepuMeHTaNbHOE ompeneneHne (HOKYCHBIX
PACCTOSIHUM TOHKUX JIMH3.

JlagopaTtopHasi padota Nel4, Jludpakius cBera Ha MICIH.



JladopatopHnas padora NelS. Konsia Herorona.
JlaGopatopHasi padora Nel6. DOxcmepument @panka u [epua ¢ HeoHOBOH
TpYOKOIi.

111, YYEBHO-METOANYECKOE OBECIIEYEHHE
CAMOCTOSATEJBHOM PABOTHI OBYUAIOIUXCS

Y4eOHO-MeTOINIECKOE 00ECTIeYeHIE CaMOCTOATEIbHON pabOTHl 00YJaIOIUXCS IO
qucuumnae «Pu3nkay» npeacrasieHo B [Ipunoxkennn 1 u BkItodaeT B ceOst:

TUIaH-TPAaUK BBITOJHEHUS! CAMOCTOSTENBHONH pPa0OTHl MO TUCHUIUIMHE, B TOM
Yrcie MpUMepHBIE HOPMBI BPDEMEHH Ha BBITIOIHEHHE TI0 KQKIOMY 33/1aHUIO;

XapaKTepUCTHKA 3aJlaHUd JJIsl CaMOCTOATENILHONW paboThl O0ydYaloumMxcs U
METOINYECKHE PEKOMEHIAINH 110 UX BBIMTOJIHEHHUIO;

TpeOOBaHMUA K TPEICTABICHUIO W OQOPMIICHHIO PE3YIbTAaTOB CaMOCTOSTENBHOM
paboThI;

KPUTEPUH OIICHKH BBITIOJIHEHHS CAMOCTOSTEIBHONW PaOOTHI.

I.  KOHTPOJIb JOCTUXEHMS LEJENA KYPCA

JOIIYCK K 3K3AMEHY BO3MOXEH TOJIBKO ITPM BBIIIOJIHEHUM BCEX
JIABOPATOPHBIX PABOT, ITPEAYCMOTPEHHBIX PITY IOM.

[Ipuem sk3aMeHa WK 3a4eT MOTYT OCYLIECTBIATHCS B (hOpMax:

-TECTUPOBAHUS,

-yCTHOM C1auu MaTepuana;

- 10 pe3yJibTaTaM PEUTHUHTA.

Ne | Kontponupyem OLIeHOYHBIE CPECTBRA -
/i bIe MOIYJH/ Konp! 1 3Tansr hopMupoBaHust HaMMEHOBaHUE
paszensl / TeMbl KOMIICTCHLIUH TeKyLImit TIPOMEXKYT
JCIUTLTHHBI KOHTPOJIb OuHast
aTTeCTaIH
LS
1 Pazpgen 1. YcTHbIi onpoc | Dx3aMeH
Ddusnyeckre (OIIK-2) | 3uaer (YO-1) Bompocst
OCHOBBI 1-16
MEXaHUKU YcTHBIi onpoc | Dk3aMeH
(YO-1) Bompocsr
Ymeer Kontposnpnast | 1-16
pabora (ITP-2)
Tecr (ITP-1)
Brianeer YcTHBI orpoc | Dk3aMeH




VO-1) Bompocst
Konrponenas | 1-16
paborta (ITP-2)
Paspgen 2. 3naer YcTHBIi onpoc | DK3aMeH
OcHOBBI (OIIK-2) (YO-1) Bompocst
TEPMOJIUHAMUKHA 17-35
u VYerHblil onpoc | Dx3aMeH
MOJIEKYJISIPHOM (YO-1) Bompocst
¢busnku Ymeer Kontponbnas | 17-35
pa6ora (ITP-2)
Tecr (ITP-1)
YcrHsli onpoc | Dx3amMeH
(YO-1) Bomnpocst
Braneer Kontponbnas | 17-35
pabora (ITP-2)
Paznen 3. YerHblii onpoc | Ok3amen
Onekrpoctatuka | (OIIK-2) | 3unaer (YO-1) Bompocst
M TIOCTOSTHHBIN 36-53
3JIEKTPUUECKHH VeTHbll onpoc | Ok3aMeH
TOK (YO-1) Bompocst
Ymeer Kontponsras | 36-53
pa6ora (ITP-2)
Tecr (TTP-1)
YcTHBIi onpoc | Dk3aMeH
YO-1 Bomnpocst
Braneer §<0HTp2)J'IBHa$I 36-5%
pabora (ITP-2)
Paspen 4. VYcTHbli onpoc | Dk3aMeH
Onekrpomarner | (OIIK-2) | 3uaer (YO-1) Bompocst
H3M 54-75
YcrHsli onpoc | Dx3amMeH
(YO-1) Bompocst
Ymeer Kontponsnas | 54-75
pa6ora (ITP-2)
Tecr (TTP-1)
YcTHBIi onpoc | Dk3aMeH
(YO-1) Bompocst
Brianeer KonTtpomnbnas 54-75
paborta (ITP-2)
Pedepar
YcTHBI onpoc | Dx3aMeH
(OIIK 2) | 3uaer VO-1) Bompocst
76-99
VYerublii onpoc | Ok3ameH
(YO-1) Bompocst
Yweer Kontponsnas | 76-99
pa6ora (ITP-2)
VeTHbll onpoc | Ok3aMeH
YO-1 Bompocst
Brazeer %(omp)om)Ha;I 76-9%
pa6ora (ITP-2)
Pasnen 5. 3naer YcTHBIi onpoc | Dk3aMeH
BomHoBas (OIIK-2) (YO-1) Bompocst




OITHKA 100-111
YcTHBI onpoc | Dx3aMeH
VO-1) Bormpocet
Ymeer KontponbHas 100-%11
pa6orta (ITP-2)
YcrHblii onpoc | Ok3amen
YO-1 Bompocst
Braneer %(OHTpZmbHaﬂ 1OO-IZ)I.11
pabora (ITP-2)

6 | Pasgmen 6. YcTHbIi onpoc | Ox3aMeH
Ksanrosas (OIIK-2) | 3uaer (YO-1) Bompocst
¢bu3uka 112-126

YcTHBIi onpoc | Dk3aMeH

(YO-1) Bompocst
Ymeer Konrtponbnas | 112-126

pabora (ITP-2)

YcrHblii onpoc | Ok3amen

(YO-1) Bompocst
Brnaneer KonTposnbHas 112-126

pabora (ITP-2)

Pedepar

TunoBble KOHTPOJbHBIE 3aJaHUs, METOJUUYECKHE MaTepHajbl, OIpEACNAIONINe
NPOLEAYpPHI OLIEHNBAHUS 3HAHUHM, YMEHUH M HaBBIKOB W (WJIN) OIBITA IESTEIBHOCTH, a
TaKXXe KPUTEPHH U TIOKA3aTeNH, HEOOXOAUMBIC ISl OIIEHKN 3HAHHUM, YMEHUI, HABBIKOB
W XapakTepu3yolre dTarbl (OpMHPOBaHMS KOMIIETEHIIMH B TPOLECCE OCBOCHHUS
o0pazoBarenbHON IPOrpaMMEIl, ipeacTaBieHbl B [Ipuinoxenun 2.

V. CIIMCOK YYEBHOM JIMTEPATYPHI U HH®OPMAI[MOHHO-
METOANYECKOE OBECIIEYHEHUME JUCIIUITIMHBI

OcHoBHasl TuTEpaTypa
1) fetnad A.A., SABopckuiit B.M. Kypc ¢usuku: Yued. mocob.—

M.: Beici. mik.,1989-2006 rr.

2) Tpodumora T.U. Kypc ¢usuku: Yaebd. mocod. 1t By30B.—7-¢.
u3f., ucnp. — M.: Bercm. mk.,2002.— 542 c.

3) Kypc ¢usuku: Yuebuuk aist By308B: B 2 1. T.1.-3-¢ u3s.
crep./ITon pen. B.H. JlozoBckoro.—CII6.: U3a-Bo «Jlanp»,2003.-576 c.
T.2.-3-e u3n.—CII6.: U3a-Bo «JIauby, 2003.-592 c.



4) Kanamuaukos H.IT., CmonzasipeB M.A. OcHOBBI QU3HKH:
VYueb. nnst By30B: B 2 1.-2-e uzg. nepepad. T.1. —-M.: Ipoda, 2004.—
400 c. T. 2.-M.: Ipoda, 2004.—432 c.

5) Kanammuukos H.IT., CmoHmsipee M.A. OCHOBBI (H3HKH.

VYnpaxuenus u 3anaun.— M.: [Ipoda, 2004.—464 c.

6) Bonpkenmreitn B.C. CGopHHK 3amad 10 0OIIEMY KypCy

¢m3ukn.—11 u3n., mepepad.—M.: Hayka, 1985.-384 c.

7) Yepror A.T'., BopoObe A.A. 3agaunuk nmo dusuke. YyeOHoe
nocobue AJs CTYASHTOB BTY30B.— 5-€ u31. nepepad. u mom. M.- Beicm.

mkoia, 1988, 527 c.

http://e.lanbook.com/books/38/ Banumes M.I"., IToe3nep A.A. Kypc obuieit

¢dmsukn : YueOHOE ocobue. 2-¢ uzna., crep. — CII6.: M3matensctBo «Jlampy, 2010. —
576c.

http://e.lanbook.com/books/163/ Uemues A.Jl. ®usuka : YuebHoe nmocodue. 2-¢

m3 1., uctp. — CII6.: M3garensctBo «Jlanby, 2009. — 672c¢.
http://e.lanbook.com/books/239/ Kypc dbusuku: Yueouuk mis By3os: B 2 1. T. 2.

6-¢ u3z., uctp. u gor. / ITox pen. B.H. JlozoBckoro. — CI16: U3natenscTBo «JIaHbY,
2009. — 608c.

http://e.lanbook.com/books/236/ Kypc dusuku: Yueouuk mis By3os: B2 1. T. 1.

6-¢ usn., uctp. u joi. / Iox pen. B.H. Jlozockoro. — CI16: M3narenbctBo «JIanby,
2009. — 608c.

Jlono/IHuTe/ILHAS JTHTepaTypa

1) Hmutpues B.®., [Tpokodses B.JI. Ocuossl dusukn.—M.: 2003.

2) CasenneB U.B. Kypc o6mieii ¢pusukn: B 3 1.— M.: Hayka, 1976 — 88

IT.

3) Cusyxun JI.B. O6mmii kypc ¢usuxu: B 5 1. — M.: Hayka, 1974 — 88
rr. T.1. Mexanuka.—M.: U3n-80 M®TU, 2005.—-560 c.

4) Jlauncoepr I'.C. Ontuka.— M.: Hayka, 1978.— 928 c.


http://e.lanbook.com/books/38/
http://e.lanbook.com/books/163/
http://e.lanbook.com/books/239/
http://e.lanbook.com/books/236/

5) Tenecuun P.B. MonekynspHas ¢usuka: Yueb. mocodue ajst YH-TOB.

- Usn. 2-e, nom. — M.: Bercu. mik.,1973.-360 ¢

6) Tepmienson E. M., Mamos H.H.  Kypc  obmeit  ¢usuxu:
OnexrpoanHamMuKa: Y4el. 1mocol. s cTyd. ¢u3.-Mar. Qak. mel. UH-TOB. —

2-e u3f., nepepad.— M.: IIpocsemenue, 1990. — 320 c.

7) I'eprrenson E. M., Mamos H. H.,, Mancypos A.H. Kypc o6meit
¢m3ukn: OnTuka n aroMHast ¢pusuka: Yued. mocol. ams crya. ¢pus.-mart. dax.

neJ. MH-TOB.— 2-€ u3J., nepepad.— M.: I[Ipoceemenue, 1992. — 320 c.

8) MarseeB A.H. Mexanuka u teopusi oTHOCHTENbHOCTH.— M., 1977;
Monekynspras ¢msuka. — M., 1981; DOrnexkrpuyecTBO M MarHeTusm.— M.,

1986; Ontuka.— M., 1987.

9) CyxanoB A.Jl. ®yHnaMeHTanbHbIN Kype Gusnkn: Y4eb. mocod. 1wt
By30B: B 4 T.— M.: Arap, 1996-1999.

10) Uponos N.E. Mexanuka. OCHOBHBIE 3aKOHBI: Yuel. s
By30B.—5-¢ m3n., mcrp.—M.: Jlaboparopusi 0a30BbIX 3HaHWU. DHU3MATIHT,

2000.—-320 c.

11) KamanraukoB 3.1, O0mmit kypc (u3uku: DIEKTPHUECTBO:
VYu4eb. moco0. s cryn. Gpusnd. crer. By30B. — 4-¢ u3jl., mepepad. U TOMOH. —

M.: Hayxka, 1977. — 592 c.

12) Kuxoun UK., Kukoun A.K. MonekynsapHas ¢usuka.— M.:
®dusmarrus, 1976.— 500 c.

13) Kypc obmeit  ¢usuku:  MonekynsipHast ¢usuka: Yuel.
mocobme I CTyA. BbICHI Tiea. yueO. 3aBenenuit / E.M. T'epmenson, H.H.

Marnos, A.H. Mancypos.— M.: U3x. nentp «Akagemus», 2000.-272 c..

14) Hponor 1.E. BonHoBsie nporieccbl. OCHOBHBIE 3aKOHBI: Y4e0.
moco0. ansl BBICIIMX Y4eOHbIX 3aBeneHuil.— M.: Jlaboparopust 06a30BBIX

3HaHui, 1999.— 256 c.



15) Tpodumosa T.N., [TaBnosa 3.I'. C6. 3aga4 1o Kypcy QHU3HUKH C

peleHusIMu.—7-€ u3., crepeotun..—M.: Boicur. mik., 2006591 c.

16) Oupranr E.B. PykoBoacTBO K pelIeHHIO 3afad 10 Kypcy
ob1eii ¢pusukn: YuebHoe mocobue s By3oB.— M.: Beicnr. mkosa,1977,351

C.
17) Kynpsisues I1.C. Kypc ncropun ¢puznkn.— M.: 1984,

18) Hdeivuenko H.II., JleBuyk ILII. KypcoBble W OUILIOMHEIE
pabotel o ¢u3uKe. Meronuueckre yKa3aHusi U TeMbl paboT 1o (QH3HKEe U
cMexHBIM Haykam.—Komcomonbck-Ha-Amype: M3n-so Ku/AT'TIY, 2003.-321
c. (B maHHOW KHUTE MPHUBEICHBI AHHOTAIMK KO BCEM TE€MaM, NMPUBOJNMBIM B
MOCOOMH, U PEKOMEHAYEMbIH CHHCOK JINTEpaTyphl MO KaXIOH TeMe, BCEro
287 tem. [locoOme MOXeT OBITH MOJIE3HBIM JUISI TIOATOTOBKH pedepaToB Io

Pa3IMYHBIM acleKTaM COBPEMEHHON HayKU M TEXHUKH).

19) I'padosckuii P.U.Kypc ¢usukn.—6-¢ wu3n.—CII6.: M3n-Bo
«JIanp».—2002.—608 c. ([IpocToe M NOCTYIMHOE H3JIOXKEHHE BCEX Pa3eiioB

Kypca (pU3UKH).

CrnpaBo4Hasi IMTepaTypa
1. SBopckuii B.M., lletnadp A.A. , Jlebenes A.K. CrnpaBouHuk mno ¢usnke
JUIT MH)KEHEPOB M CTY/ICHTOB BY30B: 8-¢ W31., ucnp. u nepepad. — M.: OOO wu3a-Bo

OHUKC, nzn-Bo «Mup u obpazoBanne».—2006.— 1056 c.

2. Xpamo I'.A. ®usuka. buorpaduueckuit cnpaBounuk. / Usn. 2-e. — M.:
1983 r.

3. Kwuben MN.H., Kuben B.M. ®uzuka: CnpaBoynnk.—XapbkoB: Pomro, M.:
000 “U3zn-Bo ACT”.—2000.—480 c.

4. Tomun I''M., ®unonoBny C.P. Kiaccukum d¢usnyeckoit Hayku (c

JpeBHEUIHX BpeMeH 10 Hadana XXB.): Crpas. moco6.—M.: Beicur. mik., 1989.-576 c.



5. Tpodumoa T.M., Odupcor A.B. O®usmka. 3akoHEL. DopMyIIHL
Onpenenenust.— M.: [Ipoda, 2004.— 304 c.

6. CnpaBounnk mo ¢usuke/ WN.M. JyOposckuii, b.B. Eropos, K.II.
Psa6omamnka.—Kues, Haykosa lymka, 1986.—558 c.

7. Berroackuit M.S. CnpaBounuk mo Bbiciieit marematuke.— M.: ACT

Actpens, 2006.— 991 c.

IHepeuennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTH « MHTEepHET»

http://e.lanbook.com/books/38/ Banmumes M.T"., ITos3uep A.A. Kypc o6meit

¢dmsukn : YueOHOE ocobue. 2-¢ uzna., crep. — CII6.: M3matenscTBo «Jlamby, 2010. —
576¢.
http://e.lanbook.com/books/163/ Usaues A.Jl. ®usrka : YuebHoe mocodue. 2-¢

u3., ucnp. — CI10.: M3narenscto «Jlanby, 2009. — 672c.
http://e.lanbook.com/books/239/ Kypc dusuku: Yueouuk mis By3os: B 2 1. T. 2.

6-e usn., ucnp. u joi. / Iox pen. B.H. Jlozockoro. — CI16: M3narenbctBo «JIanby,
2009. — 608c.
http://e.lanbook.com/books/236/ Kypc ¢usuku: Yuebuuk mis By3os: B 2 1. T. 1.

6-¢ usn., uctp. u joi. / Iox pen. B.H. Jlozosckoro. — CI16: M3narenbctBo «JIanby,
2009. — 608c.

Ilepedyens nHGOPMANMOHHBIX TEXHOJIOTHIl H IPOIPAMMHOIO

obecneyeHus

— Microsoft Office Professional Plus 2010;
— oQuCHBI NakeT, BKIIOYAIOLIMI MporpaMMHOe ofecredeHne Juisi paboThl ¢
Pa3sIMYHBIMU THUIIAMH JOKYMEHTOB (TEKCTaMH, 3JEKTPOHHBIMM TaOnumamu, Oa3amu
JAHHBIX U JIp.);
—7Zip 9.20 - cBoGOAHBII (haiIOBBI APXUBATOP C BBICOKOM CTEIICHBIO CHKATHS TAHHBIX;
— ABBYY FineReader 11 - mporpamma [ijisi ONTHYECKOTO PACTIO3HABAHUS CHMBOJIOB,;
— Adobe Acrobat XI Pro — maker mporpaMm /st CO3IaHUS M TIPOCMOTPA 3JICKTPOHHBIX

nyonukanmii B popmare PDF;


http://e.lanbook.com/books/38/
http://e.lanbook.com/books/163/
http://e.lanbook.com/books/239/
http://e.lanbook.com/books/236/

— ESET Endpoint Security - xommiekcHas 3amuTa pabounx cranimid Ha 6aze OC
Windows. [Tognepxka BUpTyanu3anuy + HOBbIE TEXHOJIOTHUH;
— WinDjView 2.0.2 - mporpamma [uisi paclio3HaBaHHs M HPOCMOTpa (ailjioB ¢

onHOMMEHHBIM GopmaTtom DIV u DjVu.

V1. METOJINYECKHE YKA3AHUSA mo OCBOEHUHIO
JUCHUIIJINHBI
Juctummaa «®@u3nka» CTPYKTypHpoBaHa N0 mNpuHIUIY «OT YacTHOTO K

obmemMy». Takod mnoaxox B Yy4eOHOM IIpoLecce MO3BOJSET MOCIEeI0BATENbHO
CHCTEMaTU3UpOBaTh 3HAaHUS CTYAEHTa, 4YTO CIOCOOCTBYET JIyYIlleMy YCBOCHHUIO
JUCLMIUIMHBL V3ydeHHe NUCLUIUIMHBI MpennoyiaraeT MOCTYNaTeNbHBIH MOAXOA II0
NPUHLUITY YCIOXKHEHHS OT 3HAKOMCTBA C TEOPHEH M PAacCMOTPEHHs NPaKTHYECKUX
MIPUMEPOB, JI0 CAMOCTOSITEIHHOTO N3yYEeHHUS IUCIUILUINHBL.

B nmpomecce wm3yueHumss MaTepHana y4eOHOro Kypca IpeIIoyiararoTcst
pa3HooOpasHbie (OpPMBI padOT: JIEKIWU, TPAKTHUYCCKUE 3aHATH, J1a00OpaTOPHEII
MPaKTHUKYM, CAMOCTOsITeNIbHAs paboTa.

Jlekuyy TPOBOIATCS B BHAC MPE3CHTALMH. B HHUX OCBEILAIOTCS BONPOCHI,
COOTBETCTBYOLIME Tematuke nekuuit (pasmen |). HaumbGonee BaxkHble BOMPOCH U
TEOpeMbl Pa30MPAIOTCSA YCTHO € YYACTHEM CTYIEHTOB. L{esib TIeKIIMOHHOTO Kypca — AaTh
3HaHUs CTyAEHTaM B o00jacTH (U3WKH, 3aJ0KUTh HAYYHBIE M METOJOJIOTHYECKHE
OCHOBBI ISl CaMOCTOSITENIbHOM palbOThI CTYIEHTOB, MPOOYIUTh B HHUX HHTEPEC K
Oynyiei npodeccun.

[Mpr wW3yYeHWM IUCHUIUIMHBI OCYIIECTBISIFOTCS TEKYLIMH, IPOMEXYTOYHBIH H
UTOTOBBIH KOHTPOJIb MO TUCHUITIHHE.

Texymuit kouTposs (TK) ocHOBaH Ha ycTHOM ompoce pa3 B Heaenro. OCHOBHAS IIETb
TK: cBoeBpeMeHHasl OLlEHKa YCIIEBAEMOCTH CTYICHTOB, MOOYXJaromas ux padoTarh
PaBHOMEPHO, UCKIIF0Yast MaJIble 3arPy3KH WU MEPETrpy3KH B TEUECHHE CEMECTpa.

[Mpomexyrounsnii  koHTposb (ITIK) — ocymectBiasiercss B ¢dopMme pyOeKHBIX
KoHTpoNbHBIX pabotr (PKP). U rtectuposanms mo pasgenam. Llenp IIK: moOyauthb
CTYJEHTOB OTYUTAThCS 3a YCBOGHME pa3jena JAWCHUILIMHBI HAKOIMTEIBHBIM 00pa3oM,

T.e. CHayaja 3a TepBbId, 3aTeM 3a BTOPOi pasjensl Kypca. YcnenHoe Hanucanue PKP



MO3BOJISIET CTYJEHTY PAacCUMTHIBATh HA BBICTABJICHUE JIOCPOYHON DK3aMEHAI[IOHHON
OILIeHKH. 3a ITUKI 00y4eHus npexycmorpero 6 PKP u 6 ceancoB TectupoBaHusl.

UroroBsiii koHTpoabs mo auciumimHe (MK) - 3To mpoBepka ypoBHsS Y4eOHBIX
JIOCTHXKEHHUW CTYAEHTOB [0 BCEM AMCUMIUIMHE 3a ceMecTp. DOopMbl KOHTPOJIS: 3a4eT.
[IpoBomutcss TpagUUMOHHBIM croco0oM. Llenp HMTOroBoro KOHTpOJS: IIPOBEpKa
0a30BBIX 3HAHWN IUCHUIUIMHBL, MOJYYCHHBIX IPU €€ U3Yy4CHWH, JOCTATOYHBIX ISt

HOCIeNyIoIero o0ydeHus 1 Oyaymei npohecCHOHaTbHON NeITebHOCTH.

Pexomenaauuu mo paéore ¢ JUTEPATYPOii: MPOCITYIIAHHBIA MaTepual JEKIHN
CTYIEHT JAOJDKeH Ipopaborars. i1 3TOro B mpolecce OCBOSHHUS TEOPETHYECKOTO
Marepuana JUCHUIUIMHBI CTYJeHTY HEOOXOAMMO BECTH KOHCIIEKT JISKIMHA M J00aBIsATh
K JIKIMOHHOMY Marepualy HHpOpMaLuio, TMOJYYeHHYI0 U3 PEKOMEHIyeMOil
JUTEPaTyphl WM UHTEPHET HCTOYHUKOB.

KoHcrekT nekuuii pekoMeHayeTcsi HauMHaTh ¢ IUTaHa W3J1araeéMoro Marepualia,
4yTOoOBl IS ce0sl CTPYKTYPHUPOBATh COOTBETCTBYIOIIYIO TeMy JeKIHH. KOHCIeKT He
JIOJDKEH OBITh OCIOBHBIM. JKenaTenbHO 3amuChIBaTh JICKIIMOHHBIA MaTepHall KpaTko,
TOJBKO CaMO€ CYIIECTBEHHOE. PEeKOMEHOBaHO MCHOJIB30BATh IIOJS IS 3aMETOK HIIH
BOIIPOCOB, KOTOpBIE CTYIEHT HE IOHSUI BO BpeMs JEKLHH, U1 TOro, YTOOBI HX
YTOUHUTH Y TMperojaBareiis, HO TMPEJBApUTEIbHO MOMNBITABIINCH HAWTH OTBET
CaMOCTOSITENBHO.

K nexuumsiMm HEOOXOJUMO TOTOBUTHCA. J[JIs 3TOTO CTYAEHT JOIKEH MPOCMOTPETh
MaTepuan OYyAyIIeW JEeKIHH 3apaHee, OTMETHTh Js ceOs HamOoiiee CIOXKHBIE HIIN
HEMIOHATHBIE MAaTepHalbl JIeKIMH, C TeM, 4YTOObI 3ajaTh BO BpeMs JIEKLUUH
COOTBETCTBYIOIIME BONPOCH IIpenoaBaTesnto. Takoil MoAX0oa MO3BOJIMT Jierue u Oosee
JIeTalbHO YCBOUTD JaHHYIO AUCIUILIHHY.

[IpakTuueckue 3aHSATHS HallEJICHBI HAa 3aKperuieHne JISKIMOHHOTo Marepuana. K
HUM CTYJEHT JOJDKEH TOTOBHTHCS 3apaHee CaMOCTOSITEIbHO, M3YYMB IUIAH 3aHSTHS,
COOTBETCTBYIOLIYIO TEMY JICKIIMH, PEKOMEHIOBAHHYIO NpeIoiaBaTeNieM JIUTepaTypy H
BOMPOCH JUIS TOATOTOBKH. [IpoBeseHHE NPaKTHUECKOTO 3aHATHS B ayAHTOPHH
HA4YMHAETCSl C YCTHOTO ONpOCa, TAaKOW ITOAXOA JaeT BO3MOKHOCTH MPENOAAaBaTEIIO

OLICHUTH TOTOBHOCTH CTyA€HTa K BBIIIOJTHEHHUTO TIOCTaBJICHHBIX 3a1a4 B



COOTBETCTBYIOIIEH MPaKTHUECKOH padoTe, a caMOMy CTYJEHTY TOJ0MTH OTBETCTBEHHO
K IOATOTOBKE K 3aHATHIO, YTO CIIOCOOCTBYET JydIeMy YCBOGHHIO H3y4aeMOro
Marepuania.

JlaGoparopHblit IpaKTUKYM HMPOBOAUTCS B j1abopatopusx kadenpsl Gpusuxu. s
HOATOTOBKH K 3aHSTHIO CTYIEHTY HEOOXOAMMO HM3YyYHTh METONMYECKHE YKA3aHHUS II0
JaHHOW pabote. [Ipu BbITOMHEHWM 71a0OpPaTOPHON PabOTHI CTYNEHTHI MPHOOpETaroT
HaBBIKH MPOBEACHUS (HH3MYECKOT0 HKCIIEPUMEHTa U 00pabOTKH SKCIEePUMEHTAIbHBIX
JaHHBIX. Bo BpeMs 1ab0paTopHOro MpakTHKyMa CTYIIEHTHI 3HAKOMSTCS C YCTPOHCTBOM
Y IPUHIUIIAMH ASHCTBUS GU3HYECKUX MTPUOOPOB U UX DIEMEHTOB.

BHueaynuropHas camocrosTenbHas paboTa HaueneHa Ha yriayOieHHe H
3aKpeIieHne 3HaHWH CTYJEHTOB 10 JTaHHOW aucuuruinHe. CamocrostenbHas paboTa
omypaercs Ha JICKIMOHHBIM MaTepuall, Marepuaj IpPAKTUYECKHX 3aHATHH U
nabopaTtopHbIX paboT, KpOME TOro JONOJHUTEIBHO CTYIEHT JOJDKEH U3y4arb
COOTBETCTBYIOIYIO JIUTEparypy mo JucuuiinHe «®dusnka», peKOMEeHIOBaHHYIO
npernogasateaeM. Bup camMocToATenbHOW pabOTBHI: IMOATOTOBKA K JICKIHAM, K
MPaKTHYECKUM 3aHATHSM H K JJa00OpaTOPHBIM paboTaM.

PexomMenaauuu 10 MOATOTOBKE K JIK3aMeHY: II0 JaHHOW JWCUWILTMHE
MpeIycMOTpeH 3K3aMeH (2,3 cemecTp).

Ha 3auérHoli Hemene U B MEPHOI CECCHU HEOOXOJMMO UMETH IOJIHBIA KOHCITEKT
JeKIUid ¥ mpopabOTaHHbIe NpaKTHYeCKHe 3aHATHA. [lepedeHp BOMPOCOB K dK3aMEHY
noMenieHsl B (OHAE OIEHOYHBIX CpencTB (mpuiiokeHue 2). ['oToBHTBCS K crade
9K3aMeHa JIy4llle CHCTEMAaTHYECKH: MPOCIYIIHBAs OYSpeNHYIO JEKLHI0, mpopaboTas

OYepeHOe MPAKTUYECKOE 3aHATHE, BBIIIOJIHUB H 3aIUTHB Ja00paTopHbIe pabOTHI.

VIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE
JUCIIUAITIINHBI
st ocyiecTBiIeHUsT 00pa3oBaTeNbHOrO Mpolecca JaHHOW JUCHUILTUHBI JICKIUH
MPOBOMATCS B MYJIbTUMCIAUUHBIX AyJUTOPHUSIX B BHJC IMPE3CHTAIUH, MPAKTHICCKHE
3aHATHS TPOBOAATCS B AyIUTOPHUSIX, JaOOPATOPHBIN MPAKTUKYM I[POBOJIUTCS B

CHELMATM3UPOBAHHBIX JlabopaTopusix Kadeapbl ¢GU3MKH. B MyJIbTHUMeIUHBIX



AyAUTOpHUAX YCTAHOBJICHO CJICAYIOLICC O60py,HOBaHI/IeZ IIPOCKTOP, HOYT6YK, OKpaH,

TENEeBU30p, JOKYMEHT-KaMepa.

Haunmenosanue [Tepeuens 0OCHOBHOTO 000y IOBaHUS
000pyIOBaHHBIX TOMETIICHHHA
U TTIOMEIIEHUN JTst
CaMOCTOATEIbHON pabOTHI

Aynuropus s - JlaboparopHas  ycTaHOBKa i  HU3Mep.
HOBEPXHOCTHOIO HATSKEHUS METOIOM OTpBIBA C
MIPAKTUYECKUX U
pUM
1a60paTOPHBIX 3aHATHI - JlabopaTopHas ycTaHOBKa [UIi HU3MEpEeHHA

ckopoctu ceeta PHYWE Systeme GmbH
- JlabGopaTtopHasi ycTaHOBKa AT H3y4. BTOPOTO
. Asike 1.10, kop. D (JIur. | 3akona Herorona ¢ mpumenenuem 11K u gemo

H), Drax 8, D821 - JJaGoparopHasi ycTaHOBKaA JJIst u3y4. TG PaKIAH

Ha IIeTIN U HEeOTIpeIeJIeHHOCTS | eif3enbepr

- JlabopaTopHas ycTaHOBKa AJS U3y4. Tudpakiuu
anexktponoB PHY WE Systeme GmbH
- JlaGoparopHast ycTaHOBKa sl HM3y4. 3aKOHa
I'yka PHYWE Systeme GmbH
- JlaGopaTopHasi ycTaHOBKa IS HM3yd. 3aKOHA
m3nnyyenus Credana-bonbiMana ¢ ycunuresem
- JlaGoparopHast ycTaHOBKa aisl HM3YyY. 3aKOHa
coxpaHeHusi Mexanud. sHeprun/Koneco Maxcs
- JlabGopaTropHasi yCTaHOBKAa JUI1 M3y4. 3aKOHOB
nnH3 n ontrd. npudopos PHYWE Systeme Gm
- JlJaboparopHas ycTaHOBKa JUIs M3yd. KoJeOaHUi
CBSI3aHHBIX MasTHUKOB ¢ npruMeHeHneM [1K
- JlaGopaTopHas ycTaHOBKa A M3y4. MOMEHTa
nHepimu paszmndsbix Ten PHY WE Systeme Gmb
- JlaboparopHass ~ ycTaHOBKa s H3Yy4.
teruoemMkoct  MetaisioB PHYWE  Systeme
GmbH
- JJaboparopHasi ycTaHOBKA AJIS U3y4. YPaBHEHUS
COCTOSIHUSI MI€aTIbHOTO ra3a
- JlaGoparopHas yCTaHOBKa M U3y4EHHS
Oapomerpuueckoii Beicotbl PHYWE  Systeme
GmbH
- JIaGopaTopHast ycTaHOBKa /IS U3y4EHHS 3aKOHA
Mamoca PHYWE Systeme GmbH
- JlaGoparopHas ycTaHOBKa MJIsi HM3Y4EHUS
unrepdepeniun ceera PHYWE Systeme GmbH
- JlaGoparopHas yCcTaHOBKa M U3y4eHHS
unrepdepomerpa  MaiikenbcoHa PHYWE
Systeme Gm

r. Bnanusoctok, o. Pycckuid,




- JlabopaTopHasi ycTaHOBKA IS M3Y4€HHS KOJIELl
Hsiotona PHY WE Systeme GmbH

- JlaGoparopHass ycTaHOBKa sl HM3Y4CHUS
nonsipumerpun U (3-u buo) PHYWE Systeme
GmbH

- JlaGoparopHas yCTaHOBKa MJs H3y4EHHS
nentpodexnoit cuiiel PHY WE Systeme GmbH

- JlaGoparopHasi ycTaHOBKa JJisl ONpENEICHUs
ckopoctu 3ByKa ¢ npumeHerneM [IK PHYWE Sys

YuraneHele 3a5bl HayuHoit
ouommorexu JIBOY ¢
OTKPBITBIM JIOCTYIIOM K
¢douay (kopnyc A - ypoBeHb
10)

Mono6nok HP ProOme 400 All-in-One 19,5
(1600x900), Core i3-4150T, 4GB DDR3-1600
(1x4GB), 1TB HDD 7200 SATA, DVD+/-
RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty  Ckopocth
nocryna B Uurepuer 500 MOut/cex.

PabGouune mecra ans Jronieil ¢ orpaHMYEHHBIMU
BO3MOXHOCTSIMHU 3/I0POBbSI OCHALIICHBI AUCIICIMH
u [IPUHTEPAMHU bBpaiins; 000pyIOBaHbI:
MOPTAaTUBHBIMU  YCTPOWCTBAMH  JUI  YTCHHS
TUIOCKOIICYATHBIX TEKCTOB, CKAaHUPYIOUIUMH H
YUTAIOIIMMHE MAIllUHAMH BHJIICOYBEIUUUTENIEM C
BO3MOXXHOCTBEO PEryJSIIUH LBETOBBIX CIECKTPOB;
YBEJIMYMBAIOMIMMHI  3JEKTPOHHBIMU JIyIaMH |

YJIBTPa3ByKOBBIMU MApKUPOBIIMKAMU

Aynuropus s
CaMOCTOSTENIbHOM paboThl

CTY/IEHTOB

r. Bnangusoctok, o. Pycckuii
. Asike 1.10, Kopmyce 25.1,

ayn. M621
[Tnomiane 44.5 m?

Mono6iaok Lenovo C360G-i34164G500UDK
19.5" Intel Core i3-4160T 4GB DDR3-1600
SODIMM  (1x4GB)500GB  Windows Seven
Enterprise - 17 wryk; IIpoBomuas cerp JIBC —
Cisco 800 series; OGecmnpoBomusie JIBC st

oOyyaronuxcsi obecrieueHbl CHUCTeMON Ha 0ase

touek fgocryma 802.11a/b/g/n 2x2 MIMO(2SS).
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[Inan-rpaux BEITOIHEHHS CAMOCTOATENILHOW pabOTHI 10 JUCLMIUIMHE

Ne Jata/cpoxn Bupn camocrosrensHoit IIpumepnsie | dopma KOHTpOIIS
BBITIOJTHCHHS paboTsl HOPMBI
w/n BpEeMEHH Ha
BBITIOJIHEHHE
1 18.09-20.12 TToaroroska k 3anstusm | 10 YceTHBIi onpoc
2 01.10-20.10 TTonroroBka k 10 Tectr1, PKP
tecTupoBanuio Ne 1 u k
PKP Nel
3 01.11-20.11 TTonroroska k 10 Tectsr, PKP
TecTupoBaHuioNe 2 u K
PKP Ne2
4 01.12-20.12 TToaroroska Kk 15 Tecrtsr, PKP
TecTUpOBaHUIONe 3 U K
PKP Ne3
Ne Jata/cpoxu Bupn camocrosTenbHOM IIpumepnsie | @opma KOHTPOIL
BBITIOJTHEHHS paboTsl HOPMBI
w/n BPEMECHH Ha
BBITIOJTHEHHE
1 19.02- 06.06. IMoxroroBka k 3amsitusam | 10 VYerHblit onpoc
2 06.03- 28.03 TToaroroska x 10 Tectsr, PKP
TecTUpoBaHuio Ne 1 u
PKP Ne |
3 01.04-30.04 IToaroroska k 10 Tecrsl, PKP
TecTHpoBaHHuO Ne 2 u
PKP Ne 2
4 01.05-31.05 IToaroroBka K 10 Tecto1, PKP
TecTUpoBaHuIo Ne 3 1
PKP Ne 3

CamocrosTenbHas paboTa CTYIEHTOB HaIpaBllieHa Ha pEIEHUE CIEAYIOLIUX
3a1a4:
- CTUMYJMPOBaHHE PHUTMHYHOM y4eOHOH, II0O3HABAaTENbHOH M  TBOPYECKOH

OCATEIIBHOCTH B TCUCHUE BCETO CEMECTPA,



- COBEpIICHCTBOBAHHE HABBIKOB IIOMCKAa HEOOXOAWMOW HayyHOH © y4deOHO-
METOAMYECKOU JIUTEPATYPHI;

- COBEpUICHCTBOBAaHME YMEHHH pemars (U3ndeckue 3afaddl pPasjIMyHOro YpPOBHS
CJIO’KHOCTH;

- pa3BUTHE aHAJTMTHYECKOTO MBIIIICHUS 1 KOMMYHUKATUBHBIX CIIOCOOHOCTEIA.

[Ipr moAroTroBke K MPAaKTUYECKUM 3aHATHSAM CTYACHTHl HM3Y4alOT HAay4HYIO,
y4eOHYIO U METOANYECKYIO JIUTEPATypy 110 COOTBETCTBYIOIECH TeMe (CM. TeMbI 3aHATHI
MPAKTHYECKON YacTH Kypca).

[Ipn moaroroBke Kk TectupoBaHuio u PKP cTymeHTBI pyKOBOICTBYIOTCS
TpeOOBaHUAMHU K HX TOJTOTOBKE, MPEICTABICHHBIMU B MeauanpeseHTannu «Kparkuit
Kypc aekiuil no aucuumuinHe «®Pusuka»». Ilpumepnsie Bapuantsl PKP 1 TecToBbIX
3aJaHni, a TAKKe KPUTEPUH MX OLECHUBAHUS IPEJCTABICHBI B MPHUIOKEHUH 2 «DPoHA
OILICHOYHBIX CPE/ICTBY.

1. PaGoTa ¢ TeopeTH4eCKHM MaTepHaJIOM.

Ileab: MOTy4YnTh XOPOIIME 3HAHMA II0 JUCLUIUIMHE M HAayduThcs padboTaTh
CaMOCTOSITENIBHO.

3apgauu:

- IpHOOpeTeHNE HABBIKOB CaMOCTOSATEIbHON PadOThI € JIEKINOHHBIM
MaTepuaoM;

- npuoOpeTeHHe HAaBBIKOB CAMOCTOSTENBHOW pabOThl € OCHOBHOW U
JIOTIOJIHUTEJIEHOM JTUTEpaTypoil, MOJIb30BaThCSI HHTEPHET — PECypcaMy;

- YMEHHE aHAJTM3HPOBATh MPAKTUIECKUE 3aJaUH, CTABUTH U PEIIATh AaHAIOTHYHBIE
3aJa4u.

PaboTta c TeopeTHuUECKMM MaTepualioM JOJDKHA OCYILECTBISITHCS Ha OCHOBE
JIEKIIMOHHOTO Kypca JUCHUILINHEL. {51 3TOTO CTYACHT A0JIKEH BECTH KOHCIIEKT JICKITUH
W YMETb paboTaTh C HUM.

Pabora ¢ nuTepaTypoii npeanoaraeT cCaMOCTOATENbHYIO PaboTy ¢ ydeOHUKaMy,
KHATaMH, y4eOHBIMH TIOCOOMSAMH, yIeOHO-METOAMYECKUMH  IMOCOOMSAMH IO
BBIITOJTHEHUIO KypPCOBOW pabOThl M BBITYCKHOW KBanW(UKAIMOHHOW pabOTHI, ¢
HOPMAaTHUBHO-TIPABOBBIMH ~ HCTOYHMKaMH. llepedeHp  JIuTEepaTypsl:  OCHOBHOM,

JIOTIOTHATENBHON, HOPMAaTHBHOM ¥ WHTEPHET-PECYpCOB MpPHBENCH B paszzaene V



«YuebHO-MeTOAMYecKoe ~ oOecrieyeHne  JUCHMIUIMHBDY — HAcTosimer — pabouei
MPOrpaMMBl.

YMeHue caMoCTOSTENIFHO padoTarh € JIUTEPaTypod SBISIETCS OJHUM U3
BaOXHEHUIINX YCIOBUI OCBOSHHS AMCHUIUIMHBEL [loMCK, u3ydeHme u mpopaboTKa
JUTEPATYypPHBIX HMCTOYHHKOB (OPMHUPYET y CTYICHTOB HAay4YHBIH CHOCOO IMO3HAaHUS,
BbIpa0aTHIBAET HABBIKM YMEHHUSI YUUTHCS, MTO3BOJISIET B JAIbHEHIIEM B MPAKTUYECKOU
paboTe mocne OKOHYAaHWS YHHBEPCUTETa NPOAOJDKATH IIOBBILIATH CaMOCTOATEIHHO
CBOIO KBAIM(UKAINIO M IPUOOpPETaTh HYKHbIE KOMIIETEHIINH ISl TIBHEHIIEro pocTa
B PO ECCHH.

CamocrosiTenbHas paboTa ¢ INTepaTypHBIMH UCTOYHUKAMU TPeOYeT OT CTyIeHTa
YCHUIYUBOCTH, TEPIEHUS U COCPEAOTOUYEHHOCTH. UTOOBI JIydlle MOHATH CYIIECTBO
BOIPOCA, JKEJATEJbHO 3aKOHCIEKTHPOBAaTh M3Yy4aeMbIl MaTepHai, CAENaTh HY>KHbIC
MOMETKH, OTMETUTH BOIPOCHI 1711 KOHCYJIBTAIMH C IPENoiaBaTeNieM.

2. IloaroroBKka K KOHTPOJIbLHBIM padoTam.

Ileab: MOTy4YnTH XOPOIIME 3HAHMA II0 JUCLUIUIMHE M HAayduTbhcs paboTaTh
CaMOCTOSITENIBHO.

3apgauu:

- IpHoOpeTeHNe HABBIKOB CaMOCTOSATEIbHON pabOThI PelIeH s 3a/1ay;

- mpuoOpeTeHne HaBBIKOB CaMOCTOATENBHOW paboThl C OCHOBHOW U
JIOTIOTHUTENBHOM JTUTEPATypOil, MOIB30BATHCA HHTEPHET — PECYPCaMH;

- YMEHHE aHaJM3UPOBATh MPAKTUYECKUE 3a]]aUH, CTABUTH U PEIaTh aHAIOTHYHBIE
3aa4u.

KonTtponbHbIe pabOThHI O3BOJIAIOT 3aKPENUTh TEOPETHUECKHN MaTepual Kypca. B
nporecce M3y4eHUsl (U3UKH CTYIEHT JOJDKEH BBIMOJHUTH B KaXIIOM CEMECTPE TpH
KOHTpOJIbHBIE paloThl. PemieHne 3amad KOHTPOJBHBIX pabOT SBIAETCS MPOBEPKOH
CTEIIEHH YCBOEHMs CTYJEHTOM TEOPETHYECKOro Kypca, a OICHKa IIpernojaBarelsis Ha
paboTy MOMOTaroT eMy A0paboTaTh M MPAaBUIBHO OCBOMTH Pa3iIMUHbIE pa3ieibl Kypca
¢usuku. [lepen BBIMONHEHWEM KOHTPONBHON pabOTHI HEOOXOAMMO BHHUMATEIHHO
O3HAKOMHTBLCSI C TIPUMEpPaMH pelIeHHs 33jad MO0 JaHHOH KOHTPOJBHOW padoTe,
YpaBHEHUSAMH U (POpMyJIaMH, a TaKKe CO CIPABOYHBIMH MaTEepHalIaMH.

MeTtoanyeckne YKa3aHUs K BbINO/IHEHUIO KOHTPONbHOMK paboTbl.



KoHTtponbHy0 paboTy cienyer BBIIONHATH aKKypaTHO. JIJIsl MOSICHEHUS PelIeHuUs
3aJaud TaM, TJE€ 3TO HYKHO, aKKypaTHO cJieslaTb dYepTexX; pELICHUE 3ajaud U
UCTIONIb3YeMble (DOPMYIIBI JTOJDKHBI COIIPOBOXKIATHCS IMOSCHEHUSMH; B IOSICHEHHSX K
3agaye HEeoOXOOMMO YyKa3blBaTh T€ OCHOBHBIE 3aKOHBI M (DOPMYJBI, Ha KOTOPBIX
0asupyeTcs pelleHHe AAHHOW 3aJayd; NpH IOJYyYeHHH pacueTHOW (GopMynbl s
pelIeHns] KOHKPETHOM 3a/ladd IPHUBOAMTH €€ BBIBOJ; 3alayy PEKOMEHIYETCS PELIUTh
CHayaja B OOWmEeM BHUIE, T. €. TOJIBKO B OYKBEHHBIX OOO3HAYECHUSX, IOSCHASA
NpUMEHsIEMblEe TIpH HamucaHuM (opMysn OyKBEHHbIE O00O3HA4YEHUS; BBIYUCICHUS
ClIeAyeT TPOBOIUTH C MOMOIIBIO TOACTAHOBKM 3aJaHHBIX YHCIOBBIX BEIMYMH B
pacuerHyro Qopmyny. Bece HeoOXonUMbIe YHCIIOBBIE 3HAUYSHHUS BEJIMUUH JIOJDKHBI OBITh
BelpakeHbl B cucreme CU (cM. crnpaBounble marepuaibl). [lo okoHUaHWE pemeHus
NPOBEPUTH EAMHMILBI MOITYYEHHBIX BEIUYMH IO PAacyeTHOH (OpMyse M TeM CaMbIM
MOATBEPIUTh €€ NPaBWILHOCTh, KOHCTAHTHl (U3UYECKUX BEIWYMH U JApYyTrHe
CIpaBOYHBIE JaHHBIE BEIOUPATh U3 TaOIHI.

BrbinosiHeHHe J1a00paTOPHBIX PadoT.

Lean: MOTy4YnTH XOpOIIME 3HAHMS 110 JUCHUILUIMHE W HAay4UThcs padboTaTh
CaMOCTOSITEJIBHO.

3agaum:

- TIpuOOpeTeHHEe HaBBIKOB CAMOCTOSITENBbHOW pabOThl TpU  BBHINOJIHEHUH
71a00paTOpHOTO NMPAKTUKyMa 3HAKOMCTBO C YCTPOWCTBOM M NPUHIMIAMH ACHCTBHSA
(u3ngeckux NpruOOPOB U UX DIIEMEHTOB;

- npuoOpeTeHHe HAaBBIKOB CAMOCTOSTENBHOW pabOThl € OCHOBHOW U
JIOTIOJTHUTENBHOM JIUTEPATypOil, MOIb30BATHCA HHTEPHET — PECYPCaMH;

- YMEHHE aHAM3UPOBATh PE3YJAbTATHl (PU3UUECKOTO DKCIIEPUMEHTA, CTaBUTh U
pemaTh aHaJOTUYHbIC 3aTa4H.

[Tpu mpoxoXkIeHuH J1adOpPaTOPHOTO IMPAKTUKyMa KaXKIbIH CTYIEHT BBIIIOJIHSET
HECKOJIbKO JlabopatopHblx pabor. Ilepen BoImonHeHWeM J1abOpaTOpPHOW PaOOTHI
CTYAEHT JOJDKEH O3HAKOMHTCSI C METOAWYECKMMH YyKa3aHWSAMH K JaHHOH pabore,
MOJITOTOBUTECA K YCTHOMY OIPOCY IO TEOPETHMUYECKOMY MaTepuaily, KOTOpPBhIM TaM

MIPUBECH, pa300paTbcsi ¢ METOAUKOW TMPOBEACHHUS (DU3UYECKOTO 3KCIIEPUMEHTa MU



06pa6OTKI/I OKCIICPUMCHTAJIbHBIX HOAaHHBIX; OTBETUTbL HA KOHTPOJIbHBIC BOIIPOCHI,

COCTaBUTDh OTYCT.

Kpurtepum oneHKH caMOCTOSATEIbHOI PadoThI — 1a00paTOPHOI padoThI

50-60 6as10B

61-75 6asiioB

76-85 6as10oB

86-100 6a10B
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KYPCOBBIE PABOTHI — HE IPEYCMOTPEHEI.
Pexomenpannu no Hanucanno u opopmiieHHIO pedepara

Pedepar sBnsiercst oo M3 GOPM  CaMOCTOSITEIBHOTO UCCIEIOBAHUS HAYYHOMH




npoOieMbl Ha OCHOBE M3Y4YEHHS JIUTEPATYPHI, JINYHBIX HAOIMIONCHUN U MPAKTUIECKOTO
ombiTa. Hammcanwe pedepata momoraer  BeIpaOOTKE HaBBIKA CAMOCTOSTEIHLHOTO
Hay4YHOT'O IIOMCKa U CIIOCOOCTBYET K IIPHOOIIEHUIO CTYAEHTOB K Hay4HOMH padore.

TpeboBaHus K HANMICAHUIO U O(DOPMIICHHIO pedeparta:

- pedepar meuaraercs Ha cranaaptHoM Jincte ¢popmara A4, sesoe none 30 Mm,
npasoe mosie 15 mm, Bepxuee u HmwkHee — 20 MM, mpudT Times New Roman, pasmep
mpudra 14, mexxctpounslii uaTepBan — 1,5. O0beMm pedepara qomKeH OBITH HE MeHEe
15 crpanwi, BKITIO9as CIUCOK JTUTEPATYPHI, TAOJUITH U TPAPUKHY;

- pabora JODKHA BKJIIOYATh: BBEHEHHE, IJe OOOCHOBBIBACTCS aKTYaJbHOCTD
npoOJieMbl, LIeJlb ¥ OCHOBHBIC 3aJlaud HCCIIEJIOBAHUS; OCHOBHYIO 4acTh, B KOTOpPOU
packpsIBaeTCs coepikaHre MpoOIeMbl; 3aKII0UYCHNUS, B KOTOPOM 0000IIAIOTCS BBIBOJIEI;
CIIMCKA UCIIOIB30BAHHOI JIUTEPATYPBI;

- K@X/bIH HOBBIN pa3zies HauMHAeTCs C HOBOW CTpaHUIIbI, CTpaHUIBI pedepara ¢
PHCYHKaMH JIOJDKHBI MMETh CKBO3HYIO HyMepanmio. [lepBoil crpaHuuel sBisieTcs
TUTYJIBHBIN JIMCT, HOMEP CTPaHMIBI HE mpocTasisiercs. Homep nmucra mpocrasisercs B
LEHTpe HIDKHEW 4vacTh jucta. Ha3BaHue pasmena BBIIENSETCS XKUPHBIM HIpHQTOM,
TOYKAa B KOHIIC Ha3BaHMSA HE CTABUTCS, Ha3BaHWE HE NomuepkuBaercsi. Dpasbl,
HAYMHAOIIMECS C HOBOM CTPOKM, IIEYaTAIOTCS ¢ OTCTYIIOM OT Hadasa cTpokd 1,25 cm;

- B paboTe MOKHO WCIOJB30BaTh TOJBKO OOIUICTIPUHATHIC COKPAIICHHS |
YCIIOBHBIC 0003HAYCHHUS,;

- ipu 0hOPMIICHHH CCBUIOK CIIEAYeT COONIONATh CICAYIOIIME MpPaBHiIa: [UTATHI
NPUBOMATCS C COXPAaHCHHEM ABTOPCKOTO HAMUCAHHMS M 3aKIIOYArOTCS B KaBBIUKH,
Ka)K7asi [UTaTa JOJDKHA COMPOBOXKIATHCS CCBUIKOW HA MCTOYHUK; MPH IUTHPOBAHUH
TeKCTa B KBAJPATHBIX CKOOKAX YKa3bIBACTCS CCBHUIKA HA JIMTEPATYPHBIA MCTOYHHK II0
CIIUCKY HCIIONB30BAaHHOM JUTEpaTypbl W HOMEp CTPAHHIBI, HA KOTOPOW IOMEIICH B
3TOM HUCTOYHHUKE [IUTHPYEMBbI TEKCT, Hanpumep [6, c. 117-118].

- CITUCOK JIMTCPATYPbI JOJZKCH BKJIFOYAaTh HEC MCHCC 10 UCTOYHHKOB.

TpymoeMkocTh pabOTHI Hall pedepaToM BKIFOYACTCS B Yachl CAMOCTOSITEIIBHOM
paboThL
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(])mma OLCHOYHBIX CPEACTB IO JUCHUIIJINHE DdDusuka

Kon " ¢opmyanposka
KOMIIETeHIIHH

Jranbl GOpMUPOBAHN KOMIETEHIHH

MK-24 - cnocobHOCTE M
TOTOBHOCTb HOHUMATh u
AHAIN3MPOBATh  MPOLECCHl |
SIBIICHUS MOJIEKYJISIPHOR
6uodusmky, MEXaHU3MBI
BO3HHKHOBEHHS B OpraHH3Me
MaTOJIOrNYECKUX POLIECCOB,

00yCIIOBICHHbIE  HApyLICHUEM
CTPYKTYPBI u GbyHKIHN
MaKpOMOJIEKYJ,  HCHOIb30BaTh
Meroxsl  (cmekTpodoToMeTpus,
CIIEKTPOGIIyOPUMETPHS,
MAarHUTHO-PE30HAHCHAs
ToMorpadus (MPT),
KOMIIBIOTEpHAsI ToMmorpadus
(KT), MOJIEIUPOBAaHNE
CTPYKTYPBI OSIIKOBBIX MOJIEKYII C
HCTIONB30BaHHEM
BBIUHCIIUTEIBHOM TEXHUKH,
HH(ppaKpacHas  CIEKTPOCKOIHS
(UKC), 3NIEKTPOHHbIH
HapaMarHUTHBIA pe3oHaHC
(OI1P), SIIEPHO-MarHUTHBIH
pe3onanc (SIMP), komnbroTepHas
nepmorpadus (KJI), mucnepcus
ontuyeckoro Bpamienus (J10OB) B
HAaYYHO-UCCIIEIOBATENbCKONH U
JIMarHOCTUYECKOM JIEITEIIBHOCTH.

3Haer

OCHOBHBIC (PU3UUECKUE 3aKOHBI U
KOHLICTII[MH: 3aKOHBI
KJIACCHYECKON MEXaHUKH,
Ba)KHEHIIIME KOHICITIIUN
CTaTHUCTUYECKOH (HU3HMKHU U
TEPMOIMHAMUKH;

HanbosIee BaKHBIC K
(hyHIaMeHTaIbHBIE TOCTHKEHUS
(usMyecKoi HayKH;

Vmeer IPHMCHSTh QU3UICCKIEC 3aKOHBI
K aHAIN3y HAHOOJICE BAKHBIX
YaCTHBIX CIIy4aeB M IPOCTEHIIIX
3ajad;
HIpPOBOAUTH U3MEPEeHUs.
¢u3u4eckuX ~ BEMMYMH U
OLICHKY HOrpeIrHocTei
U3MEPEHHUI;

Brnaneer OCHOBHBIM SKCIIEPHMEHTAIIBHBIM

MaTepHaIoM, OCHOBHBIMH
HaBbIKAMH [TOMCKa HaYJHOMN
nHpOpPMaINH, HEOOXOIIMOr0
JUIst pa3paboTKK COOCTBEHHBIX
[POEKTHBIX PEIICHUI B
HCCIeayeMOoil mpeMeTHON
obJactu




TIK-25 - cmnocobHocTh W | 3Haer OCHOBHBIC MOJIOXKESHUS.

TOTOBHOCTh MMOHMMATh u KJIACCHYECKOit

AQHAJIM3UPOBATh OHO(pHU3UYCCKHE 9NIEKTPOIMHAMHKH, TEOPHIO

u (DU3MKO-XUMHYECKHE KoJIcOaHUii ¥ BOJH, HCXOJHBIC

TIPOLIECCHI " SIBJICHUSI, TIPUHLUIIBI KBaHTOBOI

ﬂpOl’lCXO}lﬂLl.ll/le B KJIETKax MCXaHHUKH, OCHOBHBIC IIOHATHSA

pa3IMYHBIX TKaHEW OpraHu3Ma (DU3MKK aTOMOB, aTOMHOIO sipa

4enmoBeka (BUOBI  TpaHCIOpTa U DJIEMEHTAPHBIX YaCTHUIl; CBS3b

pa3IMYHBIX ~ BELIECTB  uepe3 (usukn c TEXHHUKOH,

KJICTOYHBIC MCMﬁpaHbl, ﬂpOl/lSBO}lCTBOM, llpyFl/lMl/l

MEXaHHU3MBI reHepaium HayKaMu,

MeMOpaHHBIX MOTEHIHAJIOB,

MEXaHH3MBI neitcteus | YMeeT MIPHMEHSITH CBEICHUS 13

pa3IMYHBIX AHTHOMOTHKOB Ha SJICKTPOANHAMUKY, TCOPHU

NPOHULAEMOCTh KJIETOYHBIX KOJICOaHHiH 1 BOH, PU3HKH

MeMOpaH, MEXaHU3MBI 4TOMHOTO A1ipa NP1 PEIICHNA

KJIIETOYHOI peueniuy, KOHKPCTHBIX 3a/1a4;

MEKKIIETOUHBIC

B3aMMO/ICHCTBUS), a  TaKke

Metonsl ux uccnenosanus (II1P,

SAMP, KJ, OB, UKC,

ouonokaunonsslit merox (BJIM),

3JIEKTPONPOBOAHOCTD KIICTOYHBIX

MeMOpaH, JIMEKTPHIECKUT

NpOGOii, KATOPHMETpHST). Bruaneer HaBbIKaMK paboThI ¢ Ipudopamuy;
OIBITHBIMH (paKTaMH, KOTOpbIE
JIe)KAT B OCHOBE Haubosee
BaKHBIX (PU3MIECKUX 3aKOHOB

INK-26 - cnoocobHocts W | 3Haer OCHOBHBIC METO/IbI M TIPHEMBI

TOTOBHOCTh aHAIN3UPOBATh NpoBe/ieHNs (PU3NIECKOrO

TPOIIECCHI u SIBJICHUSL, OKCIIEPUMEHTA, U DJIEMEHTAPHBIE

Hu3y4yaemble MEIUIUHCKOM croco0bl 00paboTKH

ouopusmkoii  (Ouodusmueckue JKCIIEPUMEHTAIIbHBIX JaHHbIX;

MEXaHU3MBbI BO3HHKHOBCHUS YCTPOWUCTBO U NPUHIIHITBI

BHEUIHUX 3JICKTPUUYCCKUX MOJICH JIeUCTBUS QU3MIECKUX MIPUOOPOB

TKaHeH " OpraHoB, 1 2JIEMEHTOB;

6uodusmaeckue OCHOBBI

perucTpanuu

anektpokapauorpammsl  (OKI),

KJICTOYHBIN reHes OKT, | Vmeer NMPOBOANTH H3MepeHust

KIETOUHBIH reHes (uzuueckux BeIHMYMH U

3nex1p03nue(banorpva(pnn (23r), OIIEHKY orpemmHocTeii

MEXaHHYECKHEe CBOMCTBA MBIIIIIL, W3Mepenuii;

KOCTEH M CTEHKH KPOBEHOCHBIX
COCY/IOB, OHOMEXaHUYECKUE
SIBJICHHS B JIETKHX,
TeMOJMHAMUYECKUE  IIPOLECCHI,
MEXaHU3MbI TpaHcropTa
BELIECTB yepes SIUTENni
KHIICYHHUKA, HEQPOHOB,




aJIbBEO)

Bianeer

HaBBIKaMU PECIICHUS

HCCIICO0BATCIIbCKUX 3aa4

Ne Kontpommpye O1eHOYHBIE CPE/ICTBA -
n/n | wmble Mmopynu/ | Koxsl u atansl popMupoBaHus HaMMEHOBaHHE
pazzenst / KOMIICTCHIIUH TEKYLIUil KOHTPOJb | MPOMEXYT
TEMBI O4HAast
JIMCIHATUTHHEL aTTecTay
st

1 Paspgen 1. YcrHblit onpoc DK3ameH
Ousnueckue (TIK-24, 3nacr (YO-1) Bonpocst
OCHOBBI TIK-25, 1-16
MEXaHUKH T1K-26)

VYceTHI onpoc DK3aMeH

(YO-1) Bompocst
Ymeer KontponbHas pabora | 1-16

(T1P-2)

Tecr (ITP-1)

YeTHbIit onpoc DK3aMeH

(YO-1) Bompocst
Bnageer Kontponsras pabora | 1-16

(T1P-2)

2 | Pazgen 2. (T1K-24, 3nacr VYcTHBIi onpoc DK3aMeH
OCHOBBI TK-25, (YO-1) Bompocst
TEPMOZIMHAME | [TK-6) 17-35
KU 1 YcrHblit onpoc OK3aMeH
MOJIEKYJIIPHON (YO-1) Bormpocsl
lzidict Ymeer KontponbHas pabora | 17-35

(T1P-2)

Tecr (ITP-1)

YceTHbIit onpoc DK3aMeH
Brazeer (YO-1) Bompocst

Kontponbras pabora | 17-35

(11P-2)

3 | Paszgen 3. (TIK-24, YcTHBIH orpoc DK3aMeH
OnexrpocTatd | [IK-25, 3Haer (YO-1) Bompocst
Kau T1K-26) 36-53
MOCTOSTHHBIN Ycrublit onpoc OK3aMeH
3JIEKTPUYECKH (YO-1) Bomnpocsl
1 TOK Ymeer KontponbHas pabota | 36-53

(T1P-2)

Tecr (ITP-1)

YcrTHblit onpoc Ok3aMeH
Bameer (YO-1) Bormpocst

Konrponbhas pabora | 36-53




(ITP-2)

Paznen 4. (TIK-24, YceTHsIi onpoc DKk3aMeH
DOnexrpomarue | [TK-25, 3Haer (YO-1) Bormpocst
TH3M IK-2 54-75
) YceTHsIi onpoc DK3aMeH
(YO-1) Bompocst
Ymeer Konrponbnas pabora | 54-75
(T1P-2)
Tecr (ITP-1)
YeTHbIit onpoc DK3aMeH
(YO-1) Bompocst
Bnaneer Kontponbras pabora | 54-75
(T1P-2)
(T1K-24, VYcTHBIi onpoc DK3aMeH
TIK-25, 3Haer (YO-1) Bompocst
IK-2 76-99
) YerHsIi onpoc DK3aMeH
(YO-1) Bormpocst
Ymeer KonTponbHas pabora 76-9%
(TIP-2)
YcTHBIN onpoc DK3aMeH
Brazeer (YO-1) Bonpocst
Konrponbnas pabora | 76-99
(TIP-2)
Paspgen 5. (TIK-24, YeTHbIit onpoc DK3ameH
BomnoBas TIK-25, 3HaeT (YO-1) Bonpocet
OTTHKA 100-111
TK-26) VYerHblit onpoc DK3aMeH
(YO-1) Bompocst
Ymeer Kontponbhas pabora | 100-111
(TIP-2)
YeTHblit onpoc DK3aMeH
Brazeer (YO-1) Bormpocst
Konrponbhas padora | 100-111
(TIP-2)
Pasgen 6. (TIK-24, YceTHbIit onpoc DK3ameH
KsanToBas TIK-25, 3HaeT (YO-1) Bonpocst
¢bu3uka R 112-126
HK-26) VYerHblii onpoc DK3aMeH
Vaeer (YO-1) Bompocst
Konrponbhas pabora | 112-126
(TIP-2)
YceTHsIi onpoc DK3aMeH
Brageer (YO-1) Bompocst
KontponbHas pabora | 112-126

(ITP-2)

IxaJyia oueHMBaHUA YPOBHA C)OPMHPOBAHHOCTH KOMIIETEH M




Koa u Jtansl GopMHPOBAHMSA KPUTEPHH MoKa3aTeJIu
(opmyupoBka KOMIeTeHIHH
KOMIIEeTEeHIIMH
NK-24 - 3HaHUE Crnoco6HOCTB
CIIOCOGHOCTB u OCHOBHBIE ¢bu3nUecKuX copmynmposats
TOTOBHOCTH (usnueckue 3aKOHOB; OCHOBHBIC (hH3UYECCKUE
IIOHUMATh n
aHAIIM3UPOBAThH 3aKOHBI, OCHOBHBIX 3aKOHBI,
[IPOLIECCHI U SBICHMS OCHOBHBIC METOJIOB U CIIOCOOHOCTH POBECTH
MOJIEKYIAPHOI METOIBL 1 IPHEMOB (bU3HUECKUIA SKCIIEPUMEHT
TIPUEMBI
Oropu3nK, P NpOBEACHUS 1 OCYIIECTBUTH 00pabOTKY
MEXaHHU3MBbI IIPOBCACHUA
(1)1;)/ISI/I‘I€CK0F0 dusueckoro IKCIIEPUMEHTAIBHBIX
Do onen OKCIEPUMCHTA 1 AHHBIX; CIOCOOHOCTD
opraHusmMe OKCIICPUMEHTA M | o o A >
TIaTOJIOTMYECKUX CIIOCOOBI 06DaGOTKI quOpMyJ'IPIpOBaTI)
ngoueccos, 00paboTku p OCHOBHBIE B3aHMOCBSI3H
00yCIIOBICHHBIC 9KCIIEPUMEHTATIbH N
Hay [ICHHEM SHact DRCTICPIMERTATE BIX JJAHHBIX; busuru ¢ TexHuKo,
19 (HOpOFOBBIﬁ HBIX JTaHHBIX; A > MIPOU3BOJICTBOM H
CTPYKTYpBI u ypoBess) OCHOBEI 3HaHHE OCHOB
HKIHH UMH HayKaMu
(1))’ 1 B3aUMOCBS3HU B3aNMOCBA3H Apyr o4
MaKpOMOJICKYJL, HaunOoJiee BaKHbBIE U
HCTIONB30BATH (uzmuku ¢ ¢busuku ¢ FRS———
METO/BI TEXHUKOM, TEXHUKOH, YH .
(cmiektpodoTomeTpH MPO3BONICTBOM 1 | oousponcraom 1 | e ko H ¢usmyeckoit
1, JPYTUMHU HayKH
JIPYrUMHU
crexkTpodIIyopruMeTp HayKamu
us, MAarHuTHO- Hambomee Haykamu
pe3oHaHCHas BAKHEIE H Hanbonee
tomorpapus (MPT), (yHIaMeHTATbH | BOXKHBIC H
KOMIIbIOTCpHAS bI€ TOCTHIKEHUSA (byHIaMEHTaIbHBI
tomorpapus  (KT), .
(uznueckoii € JOCTHKEHMS
MOICINPOBAHNUEC o
J— HayKH ¢bu3nueckoit
OEIIKOBBIX MOJEKYII C HayKn
HCIIONb30BaHUEM YMEHHE Ha CIIOCOOHOCTH PEIINTh
BBIYHUCIIUTCIIBHON IPUMEHATH OCHOBE 3aﬂan,
TCXHHKU,
i Cl)paK[;aCHaﬂ 3aKOHBI (PU3UKH (busruecKux BOCIIOJIb30BABIIINCH
OCHOBHBIMH (PH3UYCCKUMHU
CIIEKTPOCKOIIHSI JUISE OOBSICHEHUS 3aKOHOB pelIaTh Cb
(UKC) Pa3IUYHbIX 3a71a4H; yMeHHe 3aKOHAMH; CIIOCOOHOCTh
) ;

i i} B; MPOBECTU (PU3NUECKHUI
ONICKTPOHHbIH POLECCOB; HCIIONB30BATE p ¢
napamMarHUTHBIR MIPUMEHSTH MeTOmH 1 IKCIIEPUMEHT U
pe3oHaHc (OI1P), JIOTHYCCKHUC OCYILIECTBUTH 00pabOTKyY

- i TIPUEMBbI
AJEPHO Mal"Hl/l';-ll\b/ig yMeeT MPUEMBI p 9KCIEPUMEHTAIBHBIX

€30HAHC i -
EOMnb}OTepHaE( » | (nponpuyriii | Memers TipoBeAcHIA JIaHHBIX; HAY4HO
nepvompadus (KD ) aHaJM3 U CUHTE3 | (HPU3UUECKOro 06OCHOBEIBATE
JHCTIepCHs ' TIpH peIICHAHT SKCHCPUMEHTA U | pHUMACMBIC METOIBI
ONTHYECKOTO 3anat, CcrocoGsl pelieHus
HAY4HO
ppamenus (JJOB) B o 6Z::IHOBLIBaTL 00paboTkn npodeccnoHanbHBIX 33134
Hay4HO-
9KCIIEPUMEHTAIbH

MCCIIEI0BATENLCKOM PpUHUMACMBIC ]
M JMarHOCTHYECKOil MeTozIbl perenus | BIX AaHHBIX;
IEATEIHOCTH. npoecCHOHABH | YMEHHe
IK-25 - BIX 3324 TIPUMEHSATh
CIocoOHOCTh u IOrHYecKie




TOTOBHOCTB
MOHUMATH u
AHAJIIM3UPOBATH

ouopusnyeckue  u
(DU3UKO-XUMUYECKHE

TIPOLIECCHI u
SIBJICHYIS,
MIPOUCXOAIINE B
KJIETKax Ppa3aMuHbIX
TKaHell  opraHusma
YeJIoBeKa (BUIBL
TpaHCIIOpTa
Pa3NUYHBIX BEIIECTB
yepes KJIETOYHBIE
MeMOpaHsbl,
MEXaHHU3MBI
TeHepanun
MeMOpaHHbBIX
TIOTEHIHAIIOB,
MEXaHHU3MBI

JefCTBUS Pa3IHIHBIX
aHTUOMOTHKOB ~ Ha
NIPOHUIIAEMOCTh
KIIETOYHBIX
MeMOpaH,
MEXaHHU3MBI
KJICTOYHOU
peLenuuy,
MEXKIIETOUHBIS
B3aUMOCUCTBHSA), a
TAaK)XXE€ METOJbl HX
uccnenosanus (OI1P,
SAMP, KJ, OB,
HKC,
OMOJIOKALIMOHHBII
METON (BJIM),
9JIEKTPONPOBOIHOCTh
KJIETOYHBIX
MeMOpaH,
2IEKTPUICCKUI
po0oii,
KaJIOPUMETPHUS).

TIK-26 -
CrOcoOHOCTh u
FOTOBHOCTbH
aHAJIN3UPOBATh
IPOLIECCHI "
ABJICHUA, M3yqaeM1>1e
MEIUIIMHCKOM
6uodusnKoi
(6rodpusznueckue
MeXaHU3MBbI
BO3HUKHOBEHUS
BHELITHUX
INMEKTPHUIECKHX
none  TKaHeW U
OpraHoB,

MIPUEMBbI
MBILIIEHUS -
aHaJIU3 U CHHTE3
MIPU peleHUH
3aj1a4;

BIIafieeT
(BBICOKHIA)

METOIaMU
TEOPETHUYCCKHUX U
9KCIEPUMEHTAIIb
HBIX
HCCIIe0BaHUI B
¢usuke;
HaBBIKaMHU
pelieHust 3a1a4d
npodeccHoHaIbH
Olf eATENBHOCTH
C MIPUBIICUCHAECM
COOTBETCTBYIOLIEC
ro (pu3HKo-
MaTeMaTHYEeCKOr
0 ammapata

HAY4HO

000CHOBBIBATh

MpUHUMaeMble

METOJIBI PEIICHUS

npodeccuoHanbH

BIX 3a/1a4

BJIaZICHHE CHOCOOHOCTB IPOU3BECTH
HAaBBIKAMH BBIOOp ONTHMAIBHOIO
BBIOOpa crioco0a penieHus 3a/1a4,
ONTHUMAJIEHOTO CHOCOBHOCTD

IIyTH PEIICHIA HCIIOJIb30BAHM

Sanav W HpHEMOB | b 1 cTHTENBHBIX

TIPOBEICHUS
¢du3nueckoro
IKCIIEPUMEHTA U
crocoboB
00paboTku
IKCIIEPUMEHTAIBH
BIX IAaHHBIX C
HCTIONB30BAaHHEM
BBIYUCITHTENBHBIX
porpamm;

HpOrpaMM IIpu 00paboTKU
SKCIICPUMEHTAIBHBIX
JJAHHBIX [PH NIPOBEACHUH
¢dm3nueckoro
SKCIICPHMEHTA;




ouopusnIecKue
OCHOBBI
perucTpanuu
JJIEKTPOKAPIUOTrPamM
MBI (OKT),
KJICTOYHBIH reHes
OKT, KJIETOYHBIN
reHes
9NeKTpodHIIEeDhaTorpa
¢bun (23r),
MEXaHUYEeCKUe
CBOICTBa MBIIIIII,
KOCTEH U  CTEHKH
KPOBEHOCHBIX
COCY/I0B,
OHOMEXaHUYECKUE
SIBJICHHS B JIETKHX,
TeMOJIMHAMUYECKUE
TPOLIECCHI,
MEXaHU3MbI
TpaHCIOpPTa BELIECTB
uepes SIUTENNH
KHIIICYHHKA,
He()POHOB, ANbBEOIN)

- MeToanyecKux peKOMeHAaliU, ONpeleAI0INX NPoueaypPbl OLeHUBAHUS

Pe3yJbTATOB OCBOCHUA TUCHUIIJINHBI «DPuzukar»

IIpy W3y4eHUH NHUCUUIUIMHBI OCYIIECTBISIOTCS TEKYIIUH, MPOMEXYTOUHBIM U
WUTOTOBBII KOHTPOJIb MO AUCLUILIMHE.

OuneHouHble cpeacTBa s NPOMEXKYTOYHOH arrecTtanmu. [IpomexyrouHas
aTTecTauusl CTYIEHTOB MO JucuuiuinHe «®Pu3uKa» MPOBOAUTCS B COOTBETCTBUU C
JIOKaJIbHBIMU HOpMaTUBHBIMY akTamu [IBOY u sBisiercst 00s13aTenbHOM.

B coorBerctBuM ¢ paboyMM y4eOHBIM IUIAHOM IO HANPaBICHUIO MOATOTOBKU
30.05.02 MeauumHckas Onopu3nka BujaaMu IPOMEXYTOUHON aTTeCTalluy CTYIEHTOB B
MPOLIECCE U3YUCHUS AUCIMIUTUHBI «PHU3HKa» SBIETCS 3K3aMeH (5 cemectp).

OK3aMeH MOXKET NMPOBOJIUTCS KaK B BUJE YCTHOTO, M TaK MMCbMEHHOTO ompoca. Llens
WUTOTOBOTO KOHTPOJISL: TIPOBEpKa 0a30BBIX 3HAHWH IMCLUILINHBI, ITOJyYEHHBIX MpU ee
U3y4eHHH,  JOCTaTOYHBIX I mociexyromero  obydeHus W Oymymei

PO eCCHOHANBEHON JIeITeTEHOCTH.



Texkymasi aTTecTamusi CTYAeHTOB. TeKylmas arTecTalysi CTYASHTOB TIO
qucuurinie «Ou3KuKka» MPOBOAUTCS B COOTBETCTBHH C JIOKAIbHBIMH HOPMAaTHBHBIMU
axtamu JIBOVY wu sBiseTcst 00s13aTeIbHOM.

Tekymias arrecraius no aucuuiuinHe «DOu3nka» npoBoaUTCs B (popMe KOHTPOIbHBIX
paboT, 1abopaTopHOro MpakTHKymMa W ycTHoro ompoca (YO-1) 1o OIeHHBaHHIO
(haKTUYECKNX PE3YyIbTaTOB OOYYCHHS CTYJCHTOB U OCYIIECTBIIACTCS BEAYIIHM
MpPENoaaBaTeNeM.
OO0BEKTaMH OICHUBAHWSI BRICTYIIAIOT:
e yueOHas AMCUMIUIMHA (aKTUBHOCTh HA 3aHATUSX, CBOEBPEMEHHOCTh
BBINOJTHEHUS PA3JIUUHBIX BUJIOB 33/IaHHM, IMOCEIIAEMOCTh BCEX BUJIOB 3aHITHUIN
IT0 aTTECTYeMOM JTUCIIUTUINHE);

® CTCICHb YCBOCHWS TEOPCTHUSCKUX 3HAHUH;

® YPOBCHB OBJIAJICHHS MPAKTHUYCCKUMH YMCHHUSMHU M HABBIKAMH TI0 BCEM BUIAM

yueOHO padoTHI;

® Ppe3yabTaThl CAMOCTOSTEILHON pabOTHI.

OneHka ocBoeHHst y4ueOHOW IucHMIUIMHBL «DH3HMKa» SBISIETCS KOMILIEKCHBIM
MEPOTPUATHEM, KOTOPOEC B O0S3aTEIBHOM TIOPSIKE YUYUTHIBACTCS W (PUKCHUPYETCS
BEAYIIUM TpernojaBareneM. Takue mokasarenu 3Tol OIEHKH, KaK MMOCEeIaeMOCTh BCEX
BHJIOB 3aHIATUN U CBOCBPEMEHHOCTH BBIITOJHEHIS JIAOOPATOPHEIX PabOT QPUKCHPYyETCS B
JKypHAJIe TIOCEIICHHUS 3aHATHI U B rpa)uKe BBITOJIHEHHUS KOHTPOJIBHBIX Pa0OT.

CreneHb YCBOCHHsI TEOPETUUECKUX 3HAHUN OLCHUBAETCS TAKMMH KOHTPOJIbHBIMU
MEPOTPUATUSAMH KaK YCTHBIA OMPOC M, BEIIOJTHEHUEM KOHTPOJIHHBIX PadoT.

YpoBeHb OBIAJICHHUs] TMPAKTUYECKUMH HABBIKAMU W yYMEHHSMH, Pe3yJIbTaThl
CaMOCTOSITEIbHOW pabOoThl OIEHMBAIOTCA paboToi CTyaeHTa Hax JlabopaTOpHBIM

IMPAKTUKYMOM, €TI0 0(1)OpMJ'I€HI/IeM, MMpEeACTABJICHUEM K 3allIUTE U CaMa 3alllrTa.



Bonpocsl Ha 3K3aMeH
Baok 1-5. Tembr Ne 1-49.
Dusuka u opyaue HayKu:

®du3srKa B CHCTEME €CTECTBEHHBIX HaYK.
duznyecKkue METOAbl U3YUYEHHUS CTPOSHUS 3eMJIH.
dusuka U MaTeMaTHUKa.
du3rKa 1 TeXHUKA

a kM w N

®u3KKa 1 HayYHO-TEXHUYECKUM Mporpecc

Temot padom no mexanuxe

Hepezmmu@ucmczcoe osudicenue
ﬂ@uafceHue mein nepeMeHHozi maccol.
6. PeakTuBnoe JBUXCHUC.

7. TpeHue U ero pojb B XKU3HHU U heXHI/IKe\.

Ao6aBneHo npumevanue ([H M1]):

TpeHue HrpaeT CBOEOOPA3HYIO POIb B PA3THUYHBIX (PH3HUCCKHX
npoueccax. B ofHuX ciiyyasx OHO HIPaeT HeraTHBHYIO POJib, B
JIPYTHX CIy4asx Ge3 TPEeHHs He BO3MOKHO ABIDKEHHE Tenl. B pabore
CIIeJlyeT PacCMOTPETh MPUPOJY TPEHHs B PAa3IHIHBIX CPEJIax, ero
3HAUEHHE I PA3HBIX (PH3MKO-MEXaHHYECKHX TPOIECCOB.

1.Cunun A.A. Tpenne u mer.— M.: Hayka, 1987.— 192 c. (b-ka
«KBautNe. Boin. 57).

2.Jleaxos I'.B. HaHOTpHOOIOrHsI: SKCIICPUMEHTAIBHBIC (HaKThI K
Teopernueckue moxenn// YOH.— 2000.— T.170, Ne 6.— C. 585-618.
(bu6un. 74 nass.). (B craTbe paccMaTpHBAIOTCS MPOGIEMBL
COBPEMEHHOI HAHOTPHOOIOrHH — HOBOH 001acTh (PU3HKH, h

Ao6aBneHo npumevanue ([H N2]):

B pabote cenyer na ocHoe noctynaroB CTO momyunth
npeobpazosanus JlopeHTIa, OnMcaTh NPOLELYPY CHHXPOHH3ALMHK
4acoB 1o DiHINTEiHy, aTh MOHATHE OJHOBPEMEHHOCTH COOBITHIA.
BeiBectn Ha OcHOBe peoGpasosanuii Jlopentua ninu merona «K-
KO')(pq)HLlHEHTOB» OCHOBHbBIE KHHEMATHYECKHE CIIC/ICTBUSA,
PETATUBHCTCKHH 3aKOH CIIOKEHHMsI cKopocTeid. PaccMoTpers h

No6aBneHo npumevanue ([H N3]):

CorracHo NPUHIIKITY OTHOCHTENLHOCTH BCE  (DM3HUECKHE 3aKOHBI —
3aKOHBI MEXaHHKH, 3JIEKTPOMHAMHKH, CTATHCTHYECKOH 1
KBaHTOBOH (PM3MKH U JIP., JIOJKHBI ObITH CHOPMYJIHPOBAHBI TAKHUM
00pa3oM, 4TOOBI OHH OCTABAINCh HHBAPHAHTHBIMU OTHOCHTEIEHO
npeobpasosanmii JIopentia. B jannoii pabore cieayer noayunthb
PEIATHBHCTCKU-NHBAPHAHTHYIO (hOPMY OCHOBHBIX 3aKOHOB

8.  TpeHnue B )XUIKOCTSIX U raszax.

Pensmusucmckoe osuorcernue
9. 3emiis Kak HEMHEpIHUAJIbHAsA CUCTEMA OTCYETA.

10. Kunemaruxa ]CTO\.

Ao6aeneHo npumevanue ([H N4]):

B coBpeMeHHOM MHpE HJIET HEMPEPBIBHBIH POCT
3Hepronm‘p36neﬂuﬂ, CTPEMHUTEIBHBIMHU TEMIIAMHU PacTET MapK
TEIUIOBBIX MaIlIKH. B COOTBETCTBUH C 3aKOHAMU TEPMOIMHAMUKH
9aCTh YHEPTHH B OTHX YCTPONCTBAX HEOOPATHMO IpeodpasyeTcs B
TEIJIOBYIO SHEPIUI0, KOTOpas U ABJIACTCA HCTOYHUKOM 3arpsA3HEHUs
OKpy»Karoieit cpesibl. B pesysbrare Takux nporeccos Ha 3emie [—‘

1. Jlunamuka CTO.

Tepmoounamuxa u MKT
12.  BTopoe Hayano TepMOIMHAMUKH M TEIUIOBBIC MaLIWHBIL.

13.  Hcropus co3nanus KIacCUUeCKOW TEPMOAUHAMUKHI

14. Hcropus co3gaHusi MONEKYIIPHO—KUHETUUECKONW TEOPUHU CTPOCHHUSI BEILIECTBA.
15. Temmeparypa 1 METOJIbI €€ U3MEPEHHUSL.

16. TemnyoBble CBOMCTBA KPUCTAILIIOB.

17. HMcnonp30BaHKue rUAPOTEPMAIIBHBIX HCTOUHUKOB SHEPTHUH.

18. TepmommaaMuka M MPoOIEMBI bKonomn\.

Ao6aeneHo npumeyanue ([H N5]):

XoTs TepMOJIMHAMHMKA HEOOPATHMBIX ITPOLIECCOB 3aPOMIIACH €IlE B
19 Bexe (mpoueccsl An(dy3uH, TENIONPOBOIHOCTH, BHYTPEHHETO
TpCHUA U I[p.), HO KaK CaMOCTOsATENbHas 00J1aCTh l‘l)HBPIKH
chopmupoanack b B 50-x rogax XX cromerus. OcHoBHas
3aJlada TCPMOJIMHAMHKH HeOépaTHMHX (HepaBHOBeCHHX) npoueccos
3KJIIOHACTCA B KOIMYCCTBEHHOM H3Y4CHUH NIPOLECCOB HE CMUIK( ™ )

Ao6aeBneHo npumeyanue ([H MN6]):

Teopusi COCTOAHMIT 1aIeKHX OT PABHOBECHs Hayajia MHTEHCHBHO
Pa3sBUBATBLCS NPUMEPHO ¢ cepeiuhbl XX Beka U ABHIIOCH

TPAKTHYECKH CHHTE30M PA3BHTHS 3-X OCHOBHEIX HAIPAB/ICHHIA
HCCIeIOBAHMIL: 1) CTATHCTHYECKOE HCCIIeI0BAaHHE HEPABHOBECHBIX
TIPONECCOB, HAPHMEP, MPOLIECCOB MEPEHOCA, 2) HCCIeN0BaHHE
TEPMOIMHAMUKH OTKPBITBIX CHCTeM, 3) Teopus Karactpod. B h

Ao6asneHo npumeyanue ([H N7]):

1l'ypesuy FO.T'. TTapajioKchl TeMIONpPOBOIHOCTH B
nosynposojHukax//IIpupona, 1986,Ne3, ¢.66-75.

2[Tasnos I1.B., Xoxnoe A.®. Pusuka TBEpAOro Tena : Yued. —3-¢
u3— M.: Beicnr. k., 2000.— 494 c. (I'n. 5, 6).

3bpaun H.B., Yynanios C.M. SneKTpoHb! H (POHOHBI B METaLIAX:
Vueb. mocob. — M.: Usa-so MI'Y, 1990.— 335 c. (I'n. 4, 5). h

A P ([H n8]):

19. TepmoanHaMuka HEOOPATUMBIX h’[pOI_[CCCOB‘.

20. Pusmka HUZKHX TCMIICPATYpP. MeTOI[I)I NOoJy4yCHud, NMpUMCHCHUC B (1)I/I3I/IKC,
TCXHUKC U MCIUIINHEC
21. CaMOOpFaHHSaHI/Iﬂ " XaocC (TepMO}II/IHaMI/IKa HEPABHOBCCHBIX h’lpOHeCCOB .

22.  TenmnompoBOJHOCTH  METaNIOB U h'IOJIyHPOBOI[HI/IKOB‘. (Knaccuueckoe

BU3,E[YX " BOAA B 3HAYUTENBHOI CTETIeHH ONpeeIsAT KOMCbOpT "
3/10pOBbE YCIIOBCKA. K coxaneHnro TeXHOreHHast JEATCIIBHOCTD
nmneﬁ TIPUBOJHT K CYIIECTBCHHOMY H3MCHCHHIO Ka4YC€CTBCHHBIX
1oKa3aresieil YNCTOTHI U BO3/1yXa U BOJIbI. l'[poGneMa COCTOMT B TOM,
4TOOBI pa3pabaThIBaTh TaKHE TEXHOIOIUH, KOTOPbIE ObI B
HaMMEHbIIEH CTENeHH BIHSIIN (l/l.ﬂﬂ 3006".‘8 HUCKITHOYAIA TaKOe h

paccMoTpeHwme)
23. [lpumeHeHHe (U3MYECKUX 3aKOHOB JUI OYHCTKH Ta3000pa3HBIX M KHUIKUX

cpex.

No6aBneHo npumevanue ([H N9]):

«© Pa3sBUTHEM DHCPIrCTHKH IS OGU.{SCTBCHHO]‘O TIPOU3BOACTBA BCC
6one BO3pacTacT €€ 0/ 110 OTHOLICHHUIO K €CTCCTBCHHBIM
HCTOYHHMKAM DHEPIUH, COMTHEYHOM U YHEPTHH HE/p 3eMIIH, 4TO

MOKET MPUBECTH K HeOGpaTHMLIM TJI00aJIBHBIM U3MEHEHHUSIM B
KIMare 3eMiin H, CJICJIOBATEIIBHO, K YCIIOBUAM CYLIECTBOBAHUS
nrozieif. 3aada HayKH, B TOM YUCIC H QU3HKH, HCCIEA0BATH h

24,  DHepreTHKa U OXpaHa OKpy’Karoen ’cpemﬂ\.

25.  dusuka v 3KOJIOTHYECKHE HpOGJ’IeMbI kOBpeMeHHOCTI/I‘.

Ao6aeneHo npumeyanue ([H N10]):

1.Typko P.H., Tyn O.B., Akkepman T.P., ITomnak [ix. b., Caran K.
Kuumar i AbIM: OLeHKa Gu3ndeckux 3(deKToB, MPUBOIIINX K
snepHoii 3ume// YOH. — 1991.-T.161, Ne 3.— C. 89 —123. (Cm. Takoke
6nOII. 1 KOMMEHTAPHH K CTaThe, 168 Ha3B.).

2.'ypesnu A.B., Jluteak A.I'., Buxapes A.JI., MBanos O.A.,

Bopucos H.JI., Cepreiiues K.®. FIcKkycCcTBeHHAS! HOHH30BaHHAs [—‘
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26. Ilmacruueckas nedopmarys MeTauioB. PU3NYECKHE MEXaHU3MbI SIBICHUS U
€T0o IPUMCHECHHNE
27. Jledextoi B ’KpI/ICTaHJIaX‘.

28. ﬂI/ICHOKaHI/II/I B KpUCTaJUIaX U MEXaHUYIECKUEC CBOICTBa TBEPABIX hen\.

29. MexaHU3MBbI pa3pyIICHHS TBEPIBIX }ren\.

Ao6aBneHo npumeyaHue ([H N11]):

PaCCMUTpCTb TIOHATHE HJICATTBHOTO M PEATIbHOr0 KpucTauia. }IaTL
nousTHe AedexTa B kpucramtax. Ipuectr kiraccudukanuo
J1eheKTOB B KPHCTAJINAX 110 Pa3HBIM NPH3HAKAM, HAIPHMED 110
TCOMETPUUECKOMY, CTPYKTYPHOMY M J1aTh I'€OMETPHYECKOE ONMCAHUE
JnedekToB pasHoro tuma. PaccMoTpers B3anMozeiicTBie 1e(peKTOB B
Kpucraunax. Onmucath MEXaHHYECKHE HCKaXKEHHS PCLICTKH
KPHCTAJIJIOB, BbI3biBaeMble JiehekTaMu pasHoro Tuma. IIpakruyeckoe
TIPUIOKCHHE: BBINOTHUTH KOMIBIOTEPHOE MOACIUPOBAHNE [T

30. MexaHHYeCKHe CBOMCTBA TBEPABIX TCJI U OMOJIOTHYECKUX TKAHEMH.
31. HOHI/IMCPBI " MPOUCXOKICHUC b](I/BHI/I‘.

32.  [omumepst. CTPyKTYpa, MOTy4eHHE, IPHMEHEHHE,

33. JKuakue KpuCTajulbl, MCTOPHUS OTKPBITUS KMIKMX KPUCTaJUIOB, CTAHOBJIEHHE
(DH3HKH JKUIKHX KPHCTAILIOB.
34, JKHJIKHE KPHCTAIITBL, CTPYKTYPA H (DH3HUECKHE CBOMCTBA KHIKHX KPHCTAIIIOB,

35.  [IpuMeHeHHe )KUIKUX KPUCTAIIIOB B HAyKe 1 heXHHKe\.
36. JKunmkwe KpuCTaIIIBl B MEIUIIHHE U ’6I/IOJIOFI/II/I‘.

37. I/I3MepeHHe MEXaHHUYCCKHUX BCIINYHWH.
38. I/I3MepCHI/I€ TCILIOBBIX (1)I/I3I/I"ICCKI/IX BCJINYHWH.
39. Memz[yﬂapozlﬂaﬂ CHUCTEMaA CAUHMUIL HN3MEPCHUA

(CH) B wmexanuke,

No6aBneHo npumevanue ([H M12]):
J1s1 00BACHEHNS] MEXaHHYECKHX CBOHCTB TBEPIBIX TEIl
(KpucTanIoB) OblIa BEIIBUHYTA THIIOTE3a O HATHYMHE B HHX

No6aBneHo npumevanue ([H M13]):

TBep/ble Tella MOJKHO YCIIOBHO Pa3/Ie/INTh HAa 3 TPYIIbL: XPYIKHAE,
TUTACTHYHBIC M TMOJTYXPYITKHE. Xots B Tiporecce SKCIryaTauuu
Ao6asneHo npumeyvanue ([H N14]):

Om-ra u3 Te()pl/lﬁ BO3HUKHOBCHHS KU3HHU HA 3eMJ'le, SBOJIFOLIMOHHASA,
HUCXOJUT M3 XUMHYECKOH 1 OHOJIOrHYeCcKOM SBOJIIOLIUM. l'IepBasl H

Ao6asneHo npumeyvanue ([H M15]): Momnmeps oTHOCSTCS K
KJIACCY BBICOKOMOJICKYJISIPHBIX COC/IHHEHHI, 00/1a/[al0NHX
YHHKaIbHBIMH (PH3HKO-XHMHUYECKHMH CBOiicTBaMU. B paGote
Ao6aBneHo npumevanue ([AH16]):

JKujkue KpucTamibl ObuIn OTKPBITEL B 1886 r. ®. Peiinutiiepom n

6omee neranbHO u3ydeHbl O. JleMaHOM, KOTOPBIH U BBEI B HAYKY

Ao6aeneHo npumeyvaHue ([H N17]):
Kunxne kpucramisl (KK) npencrapisior coboit cnenuduueckoe
arperaTHoe COCTOAHHE, Me30(ha3sy, 06TIAALOIIEe PASIOM YHHKATBH(

Ao6aBneHo npumevanue ([AH18]):
B pabore ciexyer kpaTko paccMOTpeTh cTpyKTypHbie THIbI JKK, nx
(usHUecKHe CBOHCTBA, ONPEIEAIONIHE BOSMOKHOCTH UX

tepmonuHamuke 1 MKT
10. V3Mepenue Bpemenn

Dnexmponpooonocmuv eujecmea

42. Kimaccuueckast QJICKTPOHHAA TCOPHA DJICKTPOIIPOBOAHOCTHU ’MeTaJ'IJ'IOB‘.

43
44
45
46
47
48
49

. KonTaxTHbIC IBICHNS B MeTaIax U ’HOHynpOBOZ{HI/IKaX‘.

. DKCIIepIMEHTAIbHOE 00OCHOBAHHUE HIIEKTPOHHOH TEOpnuu h\/leTanJIOB.‘
. DIIEKTPOJIN3 U €TO h‘lpI/IMeHeHI/Ie\.
. DnekTpudeckue siBieHust B atmocdepe. [llapoBas hv[onHmﬂ.

Ao6asneHo npumevanue ([AH19]):
)KI/IE[KHC KpHCTAJUIBI UMCIOT BEChbMa MIMPOKYHO paclpOoCTPaHCHHOCTb
B IPUPOJIC U B TOM 4ncie xuBoi. XK BXORaT B pasinunbie opran

Ao6asneHo npumeyanue ([H N20]):
1.Merozpl ananu3a JaHHBIX B pusndeckoM skcriepumente: Ilep. ¢
anr1./ [lox penr. M. Pernepa.— M.: Mup, 1994.— 478 c. (Cobpamsi [

Ao6aBneHo npumeuanue ([H N21]):
HeobxoaumocTs i MU €IMHUI] H3MEP IMpOKas
MHTerpanus GU3MKH U TEXHHKH, a TAIOKe TECHOE MEXTYHApOIHOe

Ao6asneHo npumeyanue ([H N23]):
Kuaccuueckas JICKTPOHHAs TCOPHS JICKTPOIPOBOIHOCTH TBEP/IBIX
TCJI B HACTOALIEE BPEMA YyCTyIIHIA MECTO 6oree COBEPMEHHOﬁ .

(& p ([H N24]): )

[Aoﬁanneuo npumMeyanue ([H N22]):

. ®u3mKa aTMOC(epHBIX TPOLECCOB M BIUSHIE Ha HUX YEJIOBEUECKOHN JIESTENIEHOCTH.
. [IpoBoanmocTh aTMoc(heps! U ee ’H?.MepeHI/Id.

. 3J'IeKTp0J'IPITBI. XUMHYECKHE HCTOYHUKHU bHeprmﬂ.

Biok 6-10. Temsr

9ﬂ€Kmp0MaZHumel€ noniau 3ap}10bz
50. HepeJ'IHTI/IBI/ICTCKOC JABMIKCHUC 3aPSKCHHBIX YaCTUI] B DJICKTPUYCCKUX U MAarHUTHBIX

I10JIX.

51. PensiTUBUCTCKOE JBIDKEHHE SapﬂX(CHHOﬁ YaCTULBI B JIEKTPUIECKOM U MarHuTHOM

52
53

. Yckoputenu 3apspKeHHbBIX dacTull. Ou3ndecKkie IpUHIUIIGL 1 h‘[pHMeHeHI/Ie.
. DIEeKTPOHHBIA MUKPOCKOT. CHHXPOTPOHHOE hasnyquHe\.

omsx,

No6aBneHo npumevanue ([AH25]):
1.bemmoctun C.B. Kiaccnueckast aeKTpoHHas Teopusi: Y4eb.
nocod.—M.: Berenr. mk., 1971.-352 ¢. (T'm. 3).

Ao6aBneHo npumeyaHue ([H N26]):
3ﬂeKTp0IlPl3 — 9TO COBOKYITHOCTb IIPOLICCCOB, ITPOUCXOAALINX IIPH
TIPOXOKJICHUH TTOCTOSHHOI'O TOKA Y€PE3 JICKTPOXUMHYECKYIO .

Ao6asneHo npumeyvanue ([H M27]): Illaposas mosHus —
CIeLH(HUUECKOE M BEChMa 3aralodHOe aTMOC(EPHOE ABIIEHHE.
DKCIEPHMEHTATLHOMY HCCIIEIOBAHHIO IPHPOJIBI MIAPOBOI MOTHH(

Ao6aeneHo npumeyanue ([H N28]):
IpoBonumocTs arMochepbl B 3HAYMTEIBHOM CTEIIEHH ONpeenseT
€€ DJICKTPHYCCKOC COCTOAHHUE, A, CIICA0BATCIIBHO, H MHOTHC

Ao6aeneHo npumeyvanue ([H N29]):
VerpoiicTBa, NpUMEHsIEMbIE 15l HEMOCPEICTBEHHOI O
npeoﬁpasoBaHml SHEpPrun XUMHYECKOH peaKkiuu B BHGKTPH'JECKyﬂ

Ao6aBneHo npumeuyanue ([H N30]):
B paGore ciefyet paccMOTPETh XapaKTep JABIKCHHS 3aPsDKCHHBIX
YacTHIL B 3JICKTPUYCCKUX U MArHUTHBIX TOJIAX paSnH‘lHOﬁ B3auMH

Maenemusm

[Ao6asneHo npumeyanue ([H N31]):
I[Hﬂ HCCIICI0BAHUSA B3aHMOﬂeﬁCTBHﬁ U CTPYKTYPBI 3JICMCHTapHBIX
JacTuil HeOGXOﬂHMH HacTHULbI BBICOKOM JHEPI'UH, KOTOPHIE MOKH

Ao6asneHo npumeyanue ([H N32]):
CHHXpO’l’pOHHOe HU3JIYYCHHE — 3TO U3JTYYCHHE JICKTPOHOB,
JABHIKYIIUXCA 110 MAKPOCKOMMUYCCKUM KPYT OBBIM Opﬁl/lTaM, H




54.
55.
56.
57.
58.
59.
60.
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®eppomarneTusM. Gu3ndyeckre OCHOBHI SIBICHUSL.
MarHuTHbIE MaTepHaIIbl U1 MEKPO3JIEKTPOHUKH. (MaTepuaisl ¢ H_IMZIJ)
Maruutssle noss. [lonydenue cBoiicTBa, IPUMEHEHUE.
HoBble MarauTHBIE hwaTepI/IanLI\.
Knaccuuecknit apdext Xomna. Pusnka sBiaeHUs 1 h‘lpnMeHeHI/Ie’.
@dusnuecKkue OCHOBBI MArHUTHOM 3amucu h/lHq)opMauHH\.
MaruutorupoJiHaMH4Ieckue TeHepaTopbl. Pu3ndyeckne NPUHIUIBI padoOTHl |
h‘lpI/IMeHeHI/Ie‘.

Bonnosas onmuxka.

61.
62.
63.
64.
65.

66.
67.

68.
69.

70.
71.
72.
73.

BonokoHnHas onTuka. @uU3nMyecKue OCHOBBI U hpnMeHeHHe\.\.

Onruka h(pHCTanJIOB‘.

Onrtuyeckast ]MHKpOCKorH/m.\

DU3KKA [BETOBOrO 3PEHHS | €€ HCIIOTH30BAHME B TEXHHKE.

Onruxa rnasa. Ouspueckue MU (QU3MONOIMYECKHE HPUHIMIBL PabOTHl IJIa3a.
HepocraTtku onTHYeCKOM CHCTEMBI I1a3a U METOIBI UX bICTpaHeHne\.

I'onorpadus. duznueckrue OCHOBBI ABIECHUS U IPUMEHECHUE.

Marnuroontudeckue 3¢ dexrsr: 3dpdexrsr Gapanes u Keppa. dusuueckue 0CHOBBI
SIBJICHHH 1 X PUMEHEHHE,

JndpakimonHas TeOpHsl ONTHYECKIX h4306pa>1<eHm”4\.

Jlucnepcus CBETOBBIX BOJNH B BemiecTBe. Kiaccumueckas TeOpus SIBICHHS U €T0
IpUMEHEHHUE.

TTonspu3aIis MeKTPOMATHUTHBIX BOJH.

Judpaxuus cera Ha yIbTPa3BYKOBBIX KOJIeOaHUAX.

Judpakuus ceera.

WuTtepdepeHnyns cBETOBBIX BOJH

Konebanus u éonnwvi

74.

75.

76.
77.
78.
79.

80.
81.
82.

MeTos KOMIUIEKCHBIX aMIUIUTYJ U €ro IPUMMEHEHUE K aHaIu3y KojleOaTelbHbIX
nporieccos. CBA3aHHBIE KOeOaTeTbHbIC MEXaHHUECKHE CHCTEMBI,

MCTO]I BCKTOPHBIX JUarpaMm MU €ro NpuMEHCHUC MPU M3YYCHUHN MCXAaHUYCCKUX H
DIEKTPOMATHUTHBIX KOJIEOaHHi.

3BYKOBBIC BOJIHBI B PA3IIHYHBIX CPEAX.

VIIBTPa3BYKOBHIC BOIHBI, HX TCHEPALIS H IPHMEHEHHE,

Y 1apHBIe BOJHBI, OTy4eHHE IPHMEHEHHUE,

Axycruka. lcnonp3oBaHUE MEXaHMYECKUX KoleOaHUM B Hayke, TEXHHKE H
MenunuHe. (YpTpa3Byk, HHOPa3ByK, BUOPALUH).

Axycruka. dusnka ]cnyxeﬂ.

ComnuTOHI,

ONeKTpOMarHUTHBIE KOJIEOaHUs 1 haonHLI.\

Ao6aeneHo npumeyvaHue ([H N33]): Ipumepuo c 60-70
rozos 20 BeKa HaYaI0Ch 0COOEHHO HHTEHCHBHOE HCCIIEI0BAHHE
MarHUTHBIX MaTepUasIoB, 00IAIOMIMX MPU ONPEIEEHHBIX
YCIOBHSIX CIIEHH(pHUECKOH TOMEHHOH CTPYKTYpOii. B cBoGOIHOM
COCTOSHHHM JIOMCHHAs CTPYKTYpa TAKHX MAarHETHKOB HMEET
JTaOMPHHTHBIH XapaKTep, NP HOMEIIEHHH HX B MArHUTHOE 11071e,
NEPIICHINKYIAPHOE X MOBEPXHOCTH, COBNAIAIOMICH ¢
HAIIPaBJIEHHEM OCH JIETKOr0 HAMArHMYMBAHMS, IPH HEKOTOPOM h

Ao6aeneHo npumeyanue ([H N34]):
MarsuTHble MaTepHaibl U3BECTHBI JIABHO U IIMPOKO UCITONIB3YIOTCH B
Pa3IMYHBIX NMPAKTHYCCKUX U HAYYHBIX HCCIICIOBAHUAX. HoBeivu .

Ao6aeneHo npumeyanue ([H N35]):
Knaccenueckuit a¢pdexr Xomia 6bu1 OTKpsIT B 1879 . 1 3aKmodaercs
B BO3HUKHOBCHUH nonepeqﬂoﬁ Pa3sHOCTH MMOTCHIIHAIIOB B TBCp)lLW .

Ao6aeneHo npumeyvaHue ([H N36]):
B ocHOBe MarHUTHOM 3anucK HHGOPMALUH JIEKUT CBOHCTBO
d)eppoMarHeTuka HaMarHM4YUBaTHCA U COXPAHATH OCTAaTOYHOC

Ao6aeneHo npumeyvaHue ([H N37]):
Tlosbmenue KITJ] HCTOUHMKOB 371EKTPHYECKON SHEPTUH SABIACTCSA
BaKHOH HAayYHO-TEXHHUCCKOI 3ajaucii. B 3ToM oTHOmEHNN

[Ao6asneHo npumeyatnue ([H N38]):
BonokoHHas onTuka TpeacTaBiIsieT coboit OJIHO U3 HOBBIX
HanpaBJIeHui ONTHKH, ChOPMHPOBABIIIXCS BO BTOPOI MONOBHHE (-

Ao6asneHo npumeyanue ([H N40]):
OI[HOﬁ W3 BAXKHBIX TCOPETHYCCKUX W NIPUKIIA/IHBIX 3a/a4 ONTHKH
SABJISICTCS UCCIICAOBAHUEC BZ.KOHOMEPHOCTEFI pacupoCcTpanCHusA .

Ao6aeneHo npumeyanue ([H N41]):
He CMOTPs HA Pa3BUTHC HOBBIX METOJIOB U3YICHUA MenbYaNHIIHX
CTPYKTYp BEIIECTBA, ONTHIECKAs MUKPOCKOIHSA MO-TIPEKHEMY

Ao6aeneHo npumeyvaHue ([H N42]):
BOCl‘lpHﬂTHC CBETa IJ1a30M MPOUCXOAHT 6nar0,uapx BOBﬂeﬁCTBMlO
CBCTAa HA PCUCITOPHBIC KICTOYKH — KOJIOOUKH ¥ TIATIOUKH. LIBE’I‘OB

Ao6aeneHo npumeyvaHue ([H N43]):
«© TIOMOILBIO 3pCHUS YCIIOBEK I1OJIY4aCT 3HAYUTCIIBHYIO 9YacTh
unpopmarmu 06 okpyxkatomem mupe. [losromy dusnueckue u

Ao6aBneHo npumeyaHue ([H N45]):
HOZ[ MarHuTOONTHYCCKUMH BQ)CI)eKTaMH B [IIUPOKOM CMBICIIE
MOHUMAIOT 5 (EKTHI, CBA3aHHbBIE C PACIPOCTPAHEHHEM CBETA B

No6aBneHo npumevanue ([AH46]):
DopMUpOBaHHE H300PAKESHHS B ONTHYECKHX CHCTEMAX MOXKET OBITh
peann3oBaHo 71100 HA OCHOBE ﬂpH6ﬂH)l(EllHﬂ FEOMETpH'-lECKOﬁ

Ao6aeneHo npumevanue ([AH47]):
4K} TCOpHH Makcgenia CICAYCT HAUTHYHC NTOIAPU3aLuH
MOHOXPOMATHYECKHUX 3JICKTPOMAarHUTHBIX BOJIH. Honxpmaum

No6aBneHo npumevaHue ([H N48]):
CpE:I.]l/l KONeOaTeIbHbIX MEXaHHYECKIX CHCTEM 0006)’]0 POIb UIparoT
CHCTEMBI, CBS3aHHBIE MEx1y c000i ynpyrumu ciiamu. Konebany™

Ao6aeneHo npumeyvaHue ([H N49]):
B pabore cieyet paccMOTepeTh JBa METOLA pacyeTa
TapMOHHYECKUX KoJieOaTeNnbHbIX TPOLECCOB: METO/I BEKTOPHBIX .

Ao6asneHo npumeyanue ([H N50]):
B konebarenbHbIX CHCTEMaX CO MHOTHMH CTENEHAMHI CBOGO}J[H,
MEKAY JIEMEHTAMH KOTOPBIX UMEETCs CBA3b, MOT'YT BOSHMKATh .

Ao6aeneHo npumeyanue ([H N51]):
K yi1bTpasByKOBBIM BOJIHAM YCIOBHO OTHOCST MEXaHHYECKHE BOJHbI,
4acTOTa KOTOPBIX Npesbiract 15 kI'n. B pabore cienyer

Ao6aeneHo npumeyanue ([H N52]):
CuibHble BO3MYIICHHs, BOSHUKAIOIIHUE B rasax, KHJIKOCTAX, TBEPbIX
Tenax, Ha3bIBAKOT yIapHBIMH BOJIHAMH. Teopm{ YAApHBIX BOIH

[o6aBneHo npumevanue ([H N53]):
AKyCTHKA IPEACTABISIET COO0M 001aCTh (PH3HKHU, N3yJarOLIel
BOIPOCKI U3JTy4EHHs, PACIPOCTPAHEHHS H B3aHMOJICHCTBHS CO

[Ao6asneHo npumeyanue ([H N54]):
B 1834 r. (uur. o [4]) Ckorrom Paccenom Oblin 0GHapykKeHbI
crienrpuyIecKne yeMHEeHHbIE BOIHBI C JIOKAIH30BAHHBIM npoc}mn(?

9JIEKTPUYECKHM MOJIEM NPUBEN K NOHUMAaHUIO CYIIECTBOBAHUS HO)

Ao6aBneHo npumevanue ([AH55]):
Vuer BOSﬁy}KﬂeHH&I MarHuTHOIO IOJIs1 U3MCHSFOLIIUMCS
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83. DJIEKTPOMAarHUTHBIE BOJIHBI CBEPXBBICOKHX YacTOT h/I WX UCIOIb30BAHUE.
84. OU3MUECKUE aCHIEKTHI PaCIPOCTPaHEHHS pa}II/IOBOHH‘
85. OHU3HUECKUE OCHOBBI tpazmonomuma‘.
86. OU3MUECKUE OCHOBBI TeJ‘IeBI/II[CHI/ISI.‘

Keanmosasn lonmuka ‘ 777777777777777777777777777777
87. Jlromunecnennus. [Ipupona seneHus u h‘IpHMeHeHHeL

88. JleficTBHE 1a3ePHOr0 M3TYUCHHS Ha BEIIECTRO,

89. KopryckynapHO-BOJTHOBOM Jyann3M CBETa.

90. JIazepsl H ux ]HpI/IMeHeHHe\.

91. ONTHYECKHE KBAHTOBBIC TEHEPATOPHI CBeTa. (DH3HYECKHE MPUHIUIIB! PAGOTH,

92. Henunelinas ]onTI/IKal.

93. Henunelinas peHTI€HOBCKAas lorm/lkal

94. Buemnuii goroaddext. [Ipumenenue. DxcrnepuMeHTaNbHas NPOBEPKa YpaBHEHUSI
OWHIITENHA U1 BHEILIHETO ‘(bOToaq)(i)eKTal.

Duzuyeckue Memoovl usmMepenus
95. MI3MepeHne 3JIEeKTPUUECKUX BEIUYUH.

96. dU3KMYECKHE U3MEPEHHS M X 3HAUEHHE JUIs HAYKU U MPAKTHKH.

97. i3MepeHHe HENEKTPHYECKUX BEJIMUMH IEKTPHYECKMMHU METOJAMHU.

98. MexayHapoiHas cucteMa exunmui n3mepenus (CH) B MexaHHKe, TEPMO/THHAMHUKE.
99. DU3HUECKIE METOIBI H3YUCHHS CTPOCHHS 3EMITH.,

Keanmosas Qusuxa.
100.  CBepXmpoBOAMMOCTH. PU3NYECKHE OCHOBHI SIBICHHUSI. [HpI/IMeHeHHe.

101. BeicokoTemmneparypHasi ~ CBEpXNPOBOAUMOCTb. OCHOBHBIE  DKCHEPUMEHTAIBHBIE
JIaHHEIE, nepcneKTHBm\.

102. KBaHTOBAs TEOPHS SIEKTPOIPOBOJIHOCTH IMOTYIIPOBOTHUKOB.

103. KBaHTOBas Teopusl 3JICKTPOIIPOBOIHOCTH METAIOB  (TEOpUsl  CBOOOIHOTO

JIEKTPOHHOTO 'a3a, 3JEKTPOH B IIEPUOIUUECKOM I10JIE b(pHCTaJmaD

104. OMHOMEpHBIE 3aJadyd KBAaHTOBOI MexaH’I/IKI/I‘ (KBaHTOBBII TapMOHHWYECKHI
OCLWIUIATOP, TTPOXOXKIACHUE MUKPOYACTHII Yepe3 MOTEHIHAIbHBIE Oaphephl).

105. KBaHTOBBIM yCHIMTEND ’CB‘-I]

106. TyHHEIBbHBIN 3()(EKT U ero NpruMeHEHUE B bHeKTpOHI/IKe‘.

107. FBerTequeCTL’.

108. [leproantdeckas cucremMa 3JIEMEHTOB U CTPOCHUE ’aTOMOB‘.

109. KBaHTOBBIC SIBIICHUS B TBEPIBIX Tenax, 3¢ ekt [xozedcona.

110. O dexr ["ana.

111. Kimaccuaeckuit 1 KBaHTOBEIH 3¢ ekt Xoma.

Ao6aeneHo npumeyanue ([H N58]):

TTpeMeToM pajMosoKaliu, Kak 00J1acTH HAYKH M TeXHUKH,
SIBIISIKOTCS H86HIO,E[CHH$I PAANMOTEXHUYCCKHUMH METOaMH pasInYHbIX
00BEKTOB, MOCPENCTBOM 00yueH s Habr01aeMoro oobeKTa
PaaHOBOIHAMH U IPHEMa OTPAKEHHBIX OT Hero. B pabore
HE00XO0/IMMO 1aTh METOJI0B OI1p KOOp/IMHAT U
CKOpOCTeil 00BEKTOB, PACCMOTPETh ACIIEKTHI OOHAPYKEHNUS 1
OITO3HABAHHS OOBEKTOB, MONYYCHHS H300PaXKCHIS U PO
Habo1aeMoro obbexta u 1p. Crie/tyeT paccMOTPETh CTPYKTYPHYIO
cxemy PI[C, €€ TAKTHUKO-TECXHUYCCKHE XapaKTEPHCTHKH,
kiaccuukario PJIC, 061acTh HX IPUMEHEHHS.

1.Pajmosnexrpornoe obopynosanue./B.A. Bonaun u 1p. Ilox pex.
B.M. Cunopuna—M.: Boennsnar,1990.-288 c.

2.Hemen A.A., ®enoros B.1.. OCHOBBI pafHOIOKaLHi 1
TeNeBHICHHS: YUeOHHK ISl TeXHHKYMOB.—2-€ H3]1. iepepal. 01—
M.: Boicu. mkona,1978.- 205 c.

No6aBneHo npumevanue ([H M60]):
Jloynon P. KBauroBas teopus csera: Ilep. ¢ anri./ ITox pex. I'.B.
Cxporkoro. — M.: Mup, 1976.— 488 c.

No6aBneHo npumevanue ([H N61]):
JIromuBecneHnms TIPUHAUICKHT K YUCITY TaK Ha3bIBACMBIX
HEPABHOBECHBIX H3l1yueHnii. OHo 00ycioBiIeHO niepexosiom atomd -

Ao6aBneHo npumeyvaHue ([H N63]):
YHUKaTbHbBIE CBOMCTBA JIa3CpHOTO U3IY4YCHHSA ONPCACTAOT
MHOIOYHCJICHHBIE ITIPUMEHEHHS J1a3€POB B CaAMbIX Pas/IHYHBIX Cq)e

Ao6aBneHo npumeyvaHue ([H N64]):
MO)KCI' ]’lCH TI€HOBCKHEC JI(]'%C]’)M BBIJICJIUTH B CaMOCT O}IIC.IthK\ I‘C.\’ly,
'ry;la Ke Jl‘d'jtphl Ha IISFI'I]’)UII'AX.

Ao6aeneHo npumeyanue ([H N65]):
TTpox oy ieHHe CBETOBBIX BOJIH HEOOMbIION HANPSKEHHOCTH Yepe3
HEKOTOPYIO Cpely HE H3MEHSET CBOHCTB TOH CPE/ibl, aHAIOTHIH(

Ao6aeneHo npumeyaHue ([H N66]):
D dexTsl, HaOMOTAEMbIE B HEIMHEHHON ONTHKE, CM. AHHOTALMIO K
npeuw]ylueﬁ paﬁm‘e, 3aBUCAT HE TOJILKO OT HHTCHCUBHOCTH

No6aBneHo npumevanue ([H N67]):
OiHUM 13 NEPBBIX (PUZHUECKHX SBICHHIT, ONPEICTMBIIMX X0/
Pa3BUTHsI KBaHTOBOI (H3uKH, siBIIICS PoTodddekt. B pabore

Ao6asneHo npumevanue ([HA68]):
Pa3BHTHE BEICOKOd()()EKTHBHBIX I TOHKUX TEXHOJIOTHI B PA3INYHBIX
OTpPACIISAX HAyKH M TEXHHUKH HEBO3MOXKHO 0e3 BBICOKOTOYHBIX @

Ao6asneHo npumevanue ([HA69]):
TIpoGiema H3MEpEeHHs HEANEKTPHYECKHX BETHYNH H 1apaMeTpoB
(H3HYECKHX, XHMHYECKHX H p. ABICHHH H IPOILECCOB alcTyaan@

Ao6aeneHo npumeyanue ([H N70]):
HeobxoxuMocTs i MM eJIMHHLL H3Mep p
HHTErpanus ll)l/BHKl/l M TCXHHUKH, a TAKIKEC TECHOC MCKIYHAPOIHOC| .

Ao6aeneHo npumeyanue ([H N71]):
3HaHus 0 CTPOCHHUSA 3emn Kak ruiaHeTsl COIHEYHON CHCTEMBI
Ba)KHbI KakK C TSOpC’I‘H‘leCKOﬂ, TaKk v npamnqeckoﬁ TOYCK 3pCHHUSA.

Ao6aBneHo npumeyvaHue ([H N72]):
B pabote npemmaraetcs MPOBECTH XPOHONOrHYCCKHIT aHATH3
OTKpHTHﬁ, CBSA3aHHBIX C Hmko'reMnepaTypHaﬁ

Ao6aeneHo npumeyvaHue ([H N74]): [—j

Ao6aBneHo npumevanue ([AH75]):
O}]Homepuble 3a/1a4¥ OTHOCATCS K Haubonee MPOCTHIM 3a/1a4aM
KBaHTOBOW MCXaHHMKH, HO B TOXKC BPEMs MO3BOIAOT BbIACHHUTH .

Ao6aeneHo npumeyvanue ([H N76]):
Veunenne CHrHanoB sBIACTCS BaKHEHIIEH 3a1aueil panobusnKi.
JlamnoBeIe ycunurenu OBLTH TIEPBBIMH YCUITHBAOIIIMMHA SJ'ISMQHTq

No6aBneHo npumevanue ([N.N77]):
B paGore cieyet paccMOTPeTh CYIHOCTb TYHHEIBHOTO 3 dekra n
Cl)MBH'{eCKHe TIPUHIHAIIBI pa6(m>l l'lpl/lﬁopoB, OCHOBaHHBIX Ha

[Ao6asneHo npumeyanue ([H N78]):
SBnenne cBepxTekydectr 06110 orkpeiTo I1.JI. Kannmeii 8 1938 r.
OHO 1posIBIIAETCS B CIIOCOOHOCTH KHIKOro resus He-11 npo-rexaT[T

Ao6asneHo npumeyanue ([H N79]):
Ol"poMHHM JIOCTHIKCHUEM KBaHTOBOI MEXaHUKH SIBUJIOCH
TIOCTPOCHHUE TCOPUH aTOMOB 1 00BsICHEHHE (bl/ﬂl/l'-leCI(OFO CMbICIa .
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Amomnas u sdepras gusuxa
112. ®U3HMKa PEHTICHOBCKUX JIy4YeH.

113. A nepubie peakuuu neneHus. OU3ndyecKkre OCHOBBI lﬂBneHwI\.

114. SIepHBIe peakiuy CHHTE3a. YIPaB/IseMbIe TEPMOSICPHBIC PEAKIIHM,
115. XONOAHBIN AAEPHBII kI/IHTes‘.

116. Mogenu aTOMHOTO l}mpa‘.

117. DneMeHTapHbIe YacTHIBL. McTOpHst OTKPBITHS (XPOHOJIOTHYECKNH N PU3HIECKUit
ACTIEKTHI).
118. DreMeHTapHbIe YacTHIbL. CHCTEMATHKA SEMEHTAPHBIX HACTHIL,

Ao6aeneHo npumeyaHue ([H N80]):

I/I3y‘{€HI/I€ SIIEPHBIX peakuuﬁ HA4aJI0Ch MOC/IE OTKPBITHA
€CTECTBEHHOII pajioakTHBHOCTH. [lepBast siiepHas peakis Obia
ocymecTsiesa B 1919 r. 3. Pesepdopiom ¢ Hcronb30BaHHEM O~
YacTHIL. C tex TI0p HA4YaJI0Ch HHTCHCHBHOE HCCIIEI0BAHUE ANCPHBIX
peaxiuii 1 B TOM uMcle peakuuii nenenns. B pabore cnenyer
MPOBECTH KPATKHil 9KCKYPC PasBUTHS (DU3HKH SACPHBIX PEAKIIHIA,
COCTaBUTH KHaCCHCl)HKaL[I/IK) SAECPHBIX peakuuﬁ, PaccMOTpETh
3aKOHBI, JICKAIIUC B OCHOBEC aHA/IN3a ANCPHBIX pea.lcuuﬁ, HOIlpOﬁHeE
OCTAaHOBHUTHCSA HA pCAKUUAX ACICHUA ANCP, UX THIIAX, OGOCHOBaTL[T

Ao6aBneHo npumeyaHue ([H N81]):

Boponos I'. C. IlITypm TepmosiaepHoii kpenoctu.— M.: Hayka,
1985192 c.

SnepHas 1 TepMOsIEpHAs SHEpreTuka Oymymero. — M.:

120.[lepuoandeckasl cuUcTeMa 3JEMEHTOB U  CBEPXTSKEIbIE laneMeHTH\ (manekue

Dneproaromusyar, 1987. — 192 c.
Bo6: p ([H n82]):

CuHTe3 JIETKUX si/Iep, PUBOIANIHIL K BBIICJICHHIO SHEPTUH, TPEOyeT
OueHb BBICOKHX TeMmrieparyp, nopsiaka 107 K. ITpu oTux ycnosusx
M0G0 BEIECTBO HAXOUTCA B COCTOAHUH MIa3Mbl, H BO3HHKAIOT

TPaHCYPaHbI)
121. du3ndecKkre OCHOBBI METOJIOB U3YUEHUS 3JIEMEHTapHBIX haCTHLﬂ.
122. CTpoeHUE U HBOIIOLUS cheJIeHHOI‘/'I\.

123. buosnoruueckoe AeHCTBUE MOHU3UPYIOMUX U3ITy4YEHUIL.
124. KopmyCKysipHO-BOJIHOBOM yallu3M h\aaTepMH\.

P

c npobiems! uis ee yaepskanus. B 1947 r. anrmiicknii(

Ao6aeneHo npumeyaHue ([H N83]):

HccneoBaHne CBOUCTB siAep, CIHEKTPOB BO3OYXKICHHS  sIEp,
SICPHBIX NPEBpAIeHni TpeOyeT 3HaHUs CTPYKTYPhI ATOMHBIX s1JIEp,
KOTOpasi 3aBUCHT OT CBOHCTB sIepHBIX cuil. K coskanenuio, CBoHCTBa
SIICPHBIX CHJT U3YUYCHBI HE HA CTOJIBKO ACTAJIBHO, KaK, HallpuMep, h

125. MBICTICHHBIN 9KCIEPHMEHT U €T0 POJIb B Pa3BUTUH @HSHKH‘.

[Ao6asneHo npumeyanue ([H N84]):

BorbIIoe 9HCIIo SIeMeHTapHbIX YaCTHIL, HX OTKpHITO Gomnee 400
(Haymos, 1984 r.— Dty cripaBky npu ()opMaTHpOBAHHH TEKCTa
yOpath), co3aaeT mpobrnemMy HX KIaCCH(HKAIHH H CHCTEMaTH3aIHiH.
Knaccupukauus cofeicTByeT IBUKSHUIO HAYKH CO CTYTEHH h

126. HoBeeBckHme Taypearst 1o (H3HKe,
127. OITHKO-MEXaHUIeCKask aHAJIOTHA U €€ POJIb B PA3BUTHUN BOJTHOBOW (KBAHTOBO)
MEXaHUKH,

Ao6aBneHo npumeyaHue ([H N85]):

CorracHO CTaHJApPTHON MOJIENH CTPOCHHS MaTePHH BCE BOKPYT HAc
MOCTPOEHO U3 12 (hyHIAMEHTANIbHBIX YACTHI[ — IIECTH KBAPKOB U
mectd entoHoB. B 2000 r. Gblia OTKpBITA MOCHER s U3 12
9JIEMEHTapHBIX YaCTHI[ CO CIIHHOM 2, COCTaBIISIIOIINX Ga3Hc (..

Ao6asneHo npumeyanue ([H N86]):

CaMBlif TSOKEIBIH 2]IeMeHT, 00HApYKEHHBII B IPHPOJE — ypaH,
HUMeeT nopsAKoBbIi Homep 92. Hauunnas ¢ 1940 roxa, gusuku
TPHCTYIHIN K HCCIEI0BAHHIO BOSMOXKHOCTEH 110 HCKYCCTBEHHOMY
CO3/IAHMIO TAK HA3bIBAEMBIX TPAHCYPAHOBBIX 3JIEMEHTOB, T.€. (...)

Ao6aBneHo npumeyaHue ([H N87]):

B paGote ciexyer onucath (pU3HUECKHE M TEOPETHUECKHE OCHOBBI
METO/10B JIETEKTHPOBAHHUS, U ONPEICTICHUS OCHOBHBIX
XAapakTCpUCTUK  DJIEMCHTAPHBIX YaCTHIL (MBCCH, 3apsnaa, SHCPruu,
HMITY/IbCa, U Jp.), TAKHE KaK METO (pOTOIMYIbCHIA,

[Ao6asneHo npumeyanue ([H N88J):

VYunkuacon [I. Kak yerpoenaBeenenHast // @yHIaMeHTaIbHAs
crpykrypa matepun: Ilep. ¢ anri./Ilon pen. A.Jl. Cyxanosa.—M.:
Mup, 1984. — C. 19-61. h

No6aBneHo npumeuanue ([H N89]):

‘-Iac'm].m BCIIECTBA MPOABISAIOT cebsi B Ppa3INgHbIX ABJICHUAX TO, KaKk
JIOKAJIM30BaHHbIC OG'I:EKTBI, 4TO M IMO3BOJISICT UX CYUTATH YaCTHLIAMH,
TO, KaK BOJIHA, T.€. HEJIOKAJIN30BAHHBIN 00BEKT. AHATOIMYHBIM
06p330M TIPOABIIAIOT cebst u JJICKTPOMAarHUTHBHIC BOIHBI.

Ao6aeneHo npumeyaHue ([H N90]):

Hapsizy ¢ peabHbIM (QH3HYECKUM KCIIEPUMEHTOM BaXKHYIO
TIO3HABATC/IBHYIO POJIb UTPAKOT TAK HA3bIBACMBIC MBICIICHHBIC
9KCTIEPUMEHTBI, KOTOPBIE B IIPUHIIMIIE MOKHO Ob110 ObI COBEPIIUTE H
KOTOpBIC 6e3 MaTepHaabHBIX 3aTPaT MO3BOJIAOT IIPOBECTH

| xpowornoruio 1 kaccndukauiio paboT HOOEICBCKHX J1aypeaTos I

No6aBneHo npumevanue ([H M91]):

PaboThI yueHbIX IO (PH3HKE, YIOCTOCHHBIX PECTHIKHOM
MeX/lyHapojiHO# npemuyn uMenn Asb(pena Hobers, cocrasisior
HEMPEeXOISIIYIO IIEHHOCTb [isl Haykn. B pabote ciezlyeT CocTaBHTh

Ao6aBneHo npumeyvaHue ([H N92]):

PaccMOTpeTh CYIIHOCTh AHAIOTHH ONTHKH K MEXaHHKH, OTKPBITOH
T'aMUIBTOHOM (TOXKIECTBEHHOCTb OCHOBHBIX YPaBHEHHIt
KJIACCHYECKOI MeXaHUKH, YpaBHenus ['amuibroHa — Skobu, n
TCOMETPHUYCCKOI ONTHKHM, YpaBHEHHs 3iKoHaNa). 3M0XHTH uueu[?

No6aBneHo npumevanue ([H NM93]):

HUroumn @.P., Munemiok 10.M. Usyuenne sddekra Pamsayspa B
CTYJICHYECKOM J1ab0paTopHOM NpaKkTuKyme//Dusmaeckoe
obpasoBasue B By3ax.— 2000.— T.6, Ne 4.— C.42 —48.
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I11.1.KonTpoasubie padoThI.

KonrTponbnasi padora Nel mo teme: KumHemaTnka M IMHAMHMKA MaTepHATbHOMI
TOYKH. 3aKOHBI COXPAHEHUS JHEPIUU U UMITYJIbCA.

Bapuant Ne 1

1.

aMeHb OpOCHIIM BEPTHKAIILHO BBEPX Ha BEICOTY h; = 10 M. Uepes kakoe BpeMsi OH
ymager Ha 3emio? Ha xakyroo BoicoTy h, NOJHHMMETCS KaMeHb, €CIM HadalbHYIO
CKOPOCTh KaMHsI YBEJIMYHUTh BIBOE?

IIap Ha HUTH MOABEIIEH K IOTOJIKY TPaMBailHOro BaroHa. Baron TOpMoO3HUTCS, U €rQ
CKOPOCTH 3a BpeMsi t = 3 C paBHOMEPHO yMeHbIIaeTcss OT Vi = 18 kM/4 10 V2 = 6
kM/4; Ha kakol yrou o OTKJIOHHUTCS IPU 3TOM HUTH C IIapom?

C GamHy BICOTON N = 25 M rOpH30HTAIBHO OPOCHIIM KAMEHb CO CKOPOCTHIO Vo =15
m/c. Haiitu kunetndeckyro Wy 1 notenumansuyo W, sHeprun xamus yepes Bpems t
=1 ¢ navana nBmwxeHus. Macca kamass M = 0,2 kr.

Momekyna Maccoit m = 4,65-102° kr, mersmas Mo HOpPMAIH K CTCHKE COCYIa CO
cKopocThio V = 600 M/c, ymapseTcss 0 CTEHKY M yIpPYTo OTCKaKHBaeT OT Hee Oe3
motepu ckopocTr. Haiitu umimysibe critel FAL, mosTydeHHBIN CTEHKOM 3a BpeMs yaapa.

Bapuant Ne 2

1. PaccrosiHue Mexny IOBymsa craHmusamu merporomureHa | = 1,5 km. Ilepyro
IIOJIOBHHY ATOT0 PACCTOSHHSA II0C3] IPOXOJUT PaBHQOYCKOPEHHO, BTOPYIO —
PaBHO3aMENJICHHO C TEM )K€ M0 MOAYNI0 yCKopeHHeM. MakcuManbHas CKOpOCTh
moe3ga V = 50 km/4u. Hailitu yckopeHue @ u Bpems U ABMDKEHHUS IO€3[a MEXKITY
CTaHLIUSIMU.

2. Teno CKOIIB3UT 1O HAKJIQHHOM IIOCKOCTH, COCTABIISIIONICH C TOPHU30HTOM YToJl ¢t =
45°. Tlponas nyth S = 36,4 cM, Teao IpuoOpeTacT CKOpocTh V = 2 M/C. Haiitu
K03 dHUIMEHT TpeHus K Tena o TIOCKOCTb.

3. CamouteT nogHUMAaeTCs M Ha BeIcoTe h = 5 kM foctur ckopoctd v = 360 km/4. Bo
CKOJIBKO pa3 paboTa A1 coBepmiaeMasi MPH IMOJbEME NPOTHUB CHIIBI TSDKECTH,
Oopie paboThI Ay, HAYIICH Ha YBETHUEHUE CKOPOCTH caMoreTa?

4. U3 pyxbs Maccoi mj = 5 KT BbUIETAeT IyJIsl Maccol My =5 I' CO CKOPOCTHIO Vo =
600 m/c. HaiiTu ckopoCTh 1 OTIAYH PYKBSI.

Bapuanr Ne 3

. 3aBMCHUMOCTD JIDOMIEHHOTO TEJIOM IIYTH S O BpPeMeHM t maercsd ypaBHEeHHEM S =
At13 - Bt +Ct£ rne A =2 M, B=3 M/CE u C = M/C%I.{ Haiitu: a)
3aBHCHMOCTh CKOPOCTH V M YCKOPEHHsI d OT BpeMeHH [; 0) paccrosiHue S,
IIPOMIEHHOE TEJIOM, CKOPOCTh U M YCKOPEHHUE a Tejla yepes3 BpeMs t = 2 ¢ mocie
Hayana JABYKEHUS.

2. TpamBaifHbIi_BaroH Maccoii M = 5 T WAET N0 3aKpyIJIEeHNIo paxuycoM R = 128 m.
egmm/cymy OOKOBOTO JaBjieHusI F Kojiec Ha peNbChl MPH CKOPOCTH ABMXKEHUS V
=9 kM/u.

3. Kakyro paboTy 4 Hal0 COBEPIINUTD, YTQOBI 3aCTABUTEH JBMIKYIIEECS TEIO MacCOi
m =2 KT @) YBEIMYUTb CKOPOCTh V1 = 2 M/C 10 V2 = 5 M/c; 0) OCTaHOBUTHCS MPU
HavyallbHOI CKOPOCTH Vo= 8§ M/c?

4. I'panara, yiersmasi co ckopoctelo v = 10 M/c, pa3opBasach Ha J[Ba OCKOJIKA.
Bompmmii  ockonok, macca koTtoporo cocrtaBistia 0,0 Maccel BCEH TpaHATHI,
MIPOIOJIKAI JBUTaThCs B IPEKHEM HANpaBJIECHUH, HO C YBEJIMYEHHOU CKOPOCTHIO
U; = 25 m/c. Hailiti cKOpoCTh Uz MEHBIIIETO OCKOJIKA.

Bapuanr Ne 4 .
1. Teno GpoIIEHO O CKOPOCTEIO Vo= 14,7 M/c mox yrioMm o = 30° k ropusonTy. Haiitn

HOPMAJIbHOC d, U TAHI'CHIHUAJIIBHOC d; YCKOPCHHS TEJIa UCPE3 BPEMSL t= 1,2 C IIOCJIC
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Haydajia JIBMKCHHUS.

2. T'uppka maccoii, M = 50 r, mpuBsA3aHHAas K _HUTH UTHHOHN | = 25 cM, ommchIBacT B
TOPU30HTAJILHON TUIOCKOCTH OKPY)KHOCTh. HacToTa BpalleHusi THPbKH 71 = 2 00/cC.
Haiit ciity  HaTsDKeHHST HUTH

3. TpaMBaii IBIKETCS ¢ yeKopeHreM a = 49,0 cM/c?. HailTn koddduImeHT TpeHns K, ecin
M3BECTHO, uTO 50% MOIIHOCTH MOTOpa MJCT Ha MPEoAoIeHre Cibl TpeHus u 50% — Ha
YBEITMYCHUE CKOPOCTH JBIDKCHHS.

4. Monekyna Maccoit m = 4,65-10"% kr, jeTamas co ckopocTbio V = 600 Mm/c, yrapsercs
0 CTEHKY cocy/a 101 yriioM o, = 60° K HOpMaJl M YIIPYro OTCKaKMBaeT OT Hee 0€3
HOTEpU CKOPOCTH. HaWTu uMITynsc cunbl FAL, omydeHHbIN CTEHKOH 3a BpeMs yaapa.

Bapuant Ne 5
1. Touka ABWXETCS MO OKPYXHQCTH paguycoM R = 10 cM C IOCTOSHHBIM
TaHTeHIHAITBHBIM YCKOPEHUEM d,. HallTu TaHreHIManbHOE YCKOPEHHE d, TOUKH, E€CIIH
M3BECTHO, YTO K KOHIY ISTOr0 000pOTa IMOCiIe Hadasla ABWKEHUS JIMHEHHAs CKO-
pocTb ToOUkH V =79,2" cm/c.

2. Jluck Bpaiaercs BOKPYI BEPTHKaIbHOH ocH ¢ yacTtoTor N = 30 o6/muH. Ha
paccTossHuu ' = 20 CM OT OCH BpAILlEHHs Ha JUCKE JICKUT Teno. KakuM J0KeH ObITh
Koa(bd)‘;mnem TpeHus K MEXAy TEIOM H IUCKOM, YTOOBI TEJI0O HE CKAaTHIIOCh C
JIACKa?

3. Haiitu paboTy A, KOTQPYIO HaJ0 COBEpIIMTH, YTOOBI YBEIUYUTH CKOPOCThH
JBIDKCHUS TENa Maccon m =/ T OT UJI_I: 2 M/c 10 vo,= 6 M/c Ha iyt S =10 M. Ha Bcem
MyTH AEUCTBYET cuia TPeHUst Frp= 2

4, Teno maccoit My = 5 Kr yaapsercs 0 HENOJABM)KHOE TEJI0O Maccor My =_2 5 kr,

KOTOpOE MOCJIE y/1apa HAuYMHACT JBUTAThCS ¢ KMHETH4YecKon sHeprueid W'y, = K.
Cunrtas ygap LEHTPaJIbHBIM M YOPYTHUM, HaWTH KuHeTHueckue sHeprun Win u W'y
MEPBOTro TeNa A0 U Mocie yaapa.
Pesieiinas KOHTpOJILHAsE pa0oTa Ne2 10 TepMOAUHAMMKE M MOJIEKYJISIPHOM
uznxe

Bapmant Nel

1. 61 YIJIEKUCIIOrQ rasa (C02) u 5 r 3akucu azora (N.O) 3anonHAIOT cocyn
(l)g%gl\é%M B 2-10° m°. 'KakoBo oOmiee gaBieHHE B COCYJE IIPH TEMIIEPATypPeE

2. Haiitu cpenHio0 KBaapaTUIHyI0 CKOPOCTh MOJIEKYJ Ta3a, INIOTHOCTh KOTOPOTO MPH
nasnenun 750 mMm. pr. cT. pasHa 8,2- 10° r/cm®. 2) UYemy paBHa Macca OJJHOTO
KHJIOMOJISI 3TOTO Ta3a, €ClIM 3HaUYE€HUE MIIOTHOCTH JaHo Juist TeMieparypst 17° C?

3. 7 r yrmekucnoro ra3za Obuto Harpetro Ha 10° B yCJIOBHSIX CBOOOIHOTO
pacuupenust. Haiitu paGoTy paciiMpeHus: ra3a ¥ H3MEHEHHUE ero BHYTpPeHHeH
SHEPIHH.

4. WneanbHas XOJOAWIbHAs MalllMHa, paboTtaronias 1o oOpaTHomy I1wkiy Kapho,
COBEpIIIACT 32 OJMH LMK pa60Tg, paBayto 3.7 xJ[x. [Ipu 3ToM oHA Oeper_TemiQ oT
tena ¢ teMieparypou t, =-10° C' B mepenaer Temio teiy ¢ temmeparypoi +17°

Hawry; 1) k. 1. 1. 1iuKa; 2) KOJIMYECTBO TEIUIA, OTHATOIO Y XOJIOJIHOrO Tejla 3a OJUH
LUK, 3) KOJIUYECTBO TEIUIA, IEPEJAHHOTO TOpsSYeMy TENly 3a OJIUH LUK,

Bapuant No2
1. bamgoH eMkocThio 12 71 HamojHEH a3oToM IpH gasiaeHuU 8,1 MIla u Temneparype
17° C. Kakas macca a3ora HaxOQuTCs B OayoHe?

2. Hailtu ynenbHYI0 TEIJIOEMKOCTh NPHU IOCTOSHHOM JAaBJIE€HMM Ta30BOM CMeECH,
cocrosimielt nu3 3 KMoJiel aprosa u 2 KMoJiei azora.
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3. Jlo xakoi TeMHOepaTypsl OXJIAAUTCA BO3AYyX, Haxoasdmuiics npu temneparype 0°C,
€CJIM OH pacIIupsercs aaunabdaTuuecku oT odbema Vi 10 odbema V =2V;?
4. Wpeanbhas Teruioas MalyHa, padoratoiuas no uukiay KapHo, mojydaer 3a Kaxublit
nMkiI ot HarpesBarens 2,512 kJ[x. Temmeparypa narpesatens 400° K, temneparypa

xonmomuiasHuka 300° K. Haiit paboTy, COBEpLIAEMYIO0 MAIIMHOH 3a OAWH LUKI, H
KOJIITYECTBO TEIUIA, OTAABAEMOTO XOJOAMIBHIKY 32 OJIWH IIHKIL.

Bapuant Ne3

1.5 asora, HaXONJAIIErocs B  3aKPBITOM  COCyJAe 00BbEMOM 4 1 HpH
temnepatype 20° C, narpeBatotcs g0 temmneparypsl 40° C. Halitu naBienue rasa
JIO ¥ TOCJIC HarpeBaHUsI.

2. 12 T a30Ta HaxXOIATCS B 3aKPBITOM COCyJe 00BEMOM 2 JI MpU TEMIEpaType
10° C. Ilocne HarpeBaHus AaBieHHME B COCyle CTajo paBHo 10* MM  pT. CT.

Kakoe xonuuecTBo Temia ObuIo COOOLIEHO Tra3y MpH HarpeBaHuu?

3. B 3akpeitom cocyae Haxomautcs 20 T azora U 32 r kuciopoma. Haiitu
W3MEHEHHE BHYTPEHHEH SHEpTHH 3TOM CMecH Tra30B IPU OXJIaXJCHUH ee Ha 28°.

4. NneanpHasg TemuioBas MalinHa padotaer mo mukiy Kapxo. Ilpu stom 80% Teria,
MOJTy4aeMOr0 OT HarpeBarels, MepeJaeTcs XoIQMWIpHUKY. KommuecTBo Teruia,
[oJydaeMoe OT Harpesareid, paBHo 6.28 x/[x. Haittu 1) k. 1. 4. nukia, 2) padbory,
COBEPLICHHYIO IPH MOJTHOM LHKIIE.

Bapuant Ne4

1. 12 r raza 3anumaroT 06weM 4-10°2 M3 npu temneparype 7° C. Ilocie HArPEBAHHS
rasa JIpy TOCTOSSHHOM JaBJE€HHH €ro IUIOTHOCTh cTana pasHa 0,6 kr/m°. Jlo
KAKOH TeMIIepaTyphl HATPEIK ra3?

2. Kakoe koyiMuecTBO Temia HAJAO COOOIMTH 12 T KHCIOpOIa, 9YTOOBI HArpeTh €ro
Ha 50° mpu MOCTOSTHHOM JaBJICHUHN

3.5.56. 1) Haiitu cpeaHiO0 KBaIpaTHYHYK) CKOPOCTh MOJIEKYJI Tasa, IJIOTHOCTh
KOTOpOro mpH AapiaeHun 750 mm. pr. cT. pasHa 8,2- 10° r/cm®. 2) Uemy paBna
Macca OJHOTO KHJIOMONS OJTOTO Tra3a, €CIM 3HAYeHHe IUIOTHOCTH JaHO JUIs
Temmneparypsl 17° C?

4, UneansHast XOJNOAMIbHAS MalllnHa, paboraromas 1o obpatHomy Iukay Kapho,
repeaaeT TEIIO OT XOJOAWILHUKA C BOJAOH IPH TeMIIEpaType 0°8 KUISTHILHUKY
c Bogor mpu Temmneparype 100° C. Kakoe Koan4decTBO BOABI HYKHO 3aMOPO3UTH B
XOJIOJUIIBHUKE, YTOOBI IIPEBPATHUTh B Nap 1 KT BOJbI B KUIIATHILHUKE?

Bapuant Ne5

1. 10 r kuciopona Haxonusarcs mnojx nasieHueM p =304 kIla npu temneparype 10° C.
Ilocne pacminpeHus: BCIENCTBHE HATPEBAHHS  OPH  MOCTOSHHOM  JABJICHUU
kucioposd 3aHsia oobem 10 1. Hawru: 1) o0beM Tra3a g0 pacuIdpeHus,
TEMIIEPATypPy raza II0CI€ paclIMpEeHHs, 3) IUIOTHOCTh ra3a 10 paciuupenus, 4
IUIOTHOCTh Ta3a MOCJE PACIINPEHHUSL.

2. B 3akpeitoMm cocyme Haxomutrca 20 r asora u 32 r kuciopoja. Haiftu
M3MEHEHUE BHYTPEHHEH SHEPTrUU 3TOM CMECH ra3oB IpH OXJaXIEeHUH ee Ha 28°.
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3. 1) Haiitu cpenHIo0 KBaJipaTHYHYIO CKOPOCTh MOJIEKYJ TIa3a, IFIOTHOCTh KOTOPOTO
npu aapjieHuu 750 MM. pT. cT. paBHa 8,2- 10 r/cm®. 2) Uemy paBHa Macca OJJHOTO
KHJIOMOJISI 9TOTO Ta3a, eCJIM 3HaUYE€HUE TIOTHOCTH JIaHO JyTsl TeMiiepatrypsl 17° C?

4. HaliTi U3MeHEeHNe SYHTPOIUY NIpH IUIaBIeHUH | KT Ibaa, Haxogsmerocs npu 0°C.

KonTtpoabHast padora Ne 3 mo TeMe MOCTOSIHHBIIM TOK.

Bapuanr 1.

3angaua 1.Cuna Toka B MeTainyeckoM npoBoanuke | = 0,8 A, ceueHre npoBoIHUKA
s = 4 mm? IlpuHHMas, 4TO B KaXkIOM cM® MeTalia coiepskurcs N, = 2,5 10%
CBOOO/IHBIX DJICKTPOHOB, OMNPEAEIUTh CPETHIOK CKOPOCTh WX HAIpPaBICHHOTO
JBUKCHMUS.

3angaya 2.Kak Ha/jio coeMHUTH OOMOTKH JIByX HarpeBaTejell OIyIIEHHBIX B CTaKaH
C BOJIOM, YToOBl Boma ckopee 3akunena?  (IlapamienpHO, T.K. CONPOTHUBICHUE
YMCHBIIACTCA: NPH OAMHAKOBOM HAIPSXKCHHUU NHUTAHHUA KOJHUYCCTBO TCIIJIOTHI Q
00paTHO MPONOPIMOHANEHO CONPOTHBICHUIO HATPY3KH.)

3anava 3.JlaMmouka ¥ peocTar, COeIMHEHHbIE II0CIE0BATENIBHO, IPUCOESANHEHBI K
WCTOYHMKY TOKa. Hanpspkenue Ha 3akumax jammnodku U= 40 B, a conporusnenne
peocrata R = 10 OM. Buemnss uens notpebisier Momnocts P = 120 Br. Haiitu cnny
TOKa B IIEMH.

3amaua4. OmnpenenuTh BHYTpEHHEE CONMpOTHBIeHHE akkymynstopa ¢ DJIC 2 B,
3aMKHYTOT'O IIPOBOJHHMKOM cONpoTHBIeHHEM 2 OM, ecnu cuia Toka I nenu pasHa 0,8
A.

Bapuant 2

3anmava 1.B memps BKIFOYEHBI MapajUICIbEHO MEIHAS W CTajbHAs MPOBOJIOKA PaBHON
JUIMHBI U ceueHus. B KaKol M3 HUX BBIICIUTCS OOJIbIIee KOJUIECTBO TEIIOTHI 32 OJHO
U TOXE Bpemsi?
(B _MenHOU TpOBONOKE, T.K. €€ CONPOTHUBICHHUE NPU OJMHAKOBBIX TEOMETPHUYECKUX
pasMepax MEHbIIE, a IPU OJUHAKOBOM HANPSHKEHUHW MUTAHUS KOJTHYSCTBO TEIUIOTH Q
00pATHO IPOMOPIIHOHAIEHO CONPOTUBIICHHIO HATPY3KH).

3agaua 2.IIpu cune toka | = 3 A Bo BHemHed uLenu Oaraped BBIACIACTCS
momHocTs P; =18 Bt, mpu cune Toka |, = 1 A, coorBerctBenno P, = 10 Br.
Omnpenenuts D/1C 1 BHyTpeHHEE CONPOTUBICHUE OaTapen.

3amava 3.M13 HUKeMWHOBOH JIeHTH TOMMUHONW 0,2 MM M MIHMPHHOW 3 MM HYXHO
W3TOTOBUTH peoctaT Ha 2,5 Oma. Kakoil IMHBI HY)XHO B3STh JIGHTY M Kakoe
MaKCHMaJIbHOE HAaINpsHKEHHE MOXKHO MOJaTh Ha 3TOT PEeocTaT, €ClIH IOIyCTHMAast
IJIOTHOCTh TOKa JJIst HukenuHa j = 0,2 A/mm?, p = 4 107 Om-m.

3anaua 4.K renepatopy ¢ 3C 230 B nogxmroueHo conportusienue 2,2 Om. Uemy
PaBHO COIIPOTHBIICHHE I'€HEPATOPa, €CIIH HAIPSHKEHNE Ha €r0 3a)KHMax IPH 3TOM PaBHO
220 B?

BapuanTt 3
3anava 1.BbICOKOOMHBIN MPOBOA OTHOPOIHOTO CeYeHUS M JUIMHOW 10 M 3aMBIKaeT
6arapeto ¢ 3/IC B 30 B. Uemy paBHa HaNpsHKEHHOCTH TIOJIS B 3TOM ITPOBOTHHUKE?
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3anaua 2. Tok KOPOTKOro 3aMbIKaHUSI HCTOYHHMKA MOCTOssHHOro Ttoka ¢ OJIC 12 B
cocraBisier 40 A. HaiiTi conpoTuBiieHHE, KOTOpOE HEOOXOAMMO IOIKIIOYUTH BO
BHEIIHIOO LIeTIb, YTOOBI MOJIYYUTH OT 3TOr0 HCTOYHHUKA TOK 1A?

3agaga 3. DnekTpoHarpeBaTelIbHbIe MPUOOPHI HAa KOTOpPBIX ykazaHo P; = 600 Br,
U;=220Bu P, = 400 Br, U =220 B noak/1104eHbl MOCIEA0BATEILHO B CETh C
HanpsikeHueM 220 B. Kakas MomHocTs OyeT BBIICIATHCS HA KAXKIOM U3 HAX?

3agaua 4.OMeKTPUIECCKYIO JTAMITOUKY corpoTuBieHueM 240 OM, pacCUUTaHHYIO Ha
Hanpsokenne 120 B, Hagmo mutate or cetm ¢ HampsbkenweM 220 B. Kak Hano
MOJKITIOYNTE  JIOTIOTHUTENIBHOE CONPOTHBICHHWE W KaKOW JUIMHBI JIOJDKEH OBITH
MPOBOJIHUK U3 HUXpoMa cedeHneM S =0,55 MM2, 9T0OBI JJaMIIOUKy MOKHO BKJIFOUHMTH B
ceTh 220 B? (Y 1enbHOE cONpOTUBIEHUE HUKenuHa paBHo 110 108 Om-m).

Bapuanr 4

3agaga 1.Tok Teder mo mNpoBOAHMKY, (opma KOTOpPOro mnokazaHa Ha pHc.l.
OnnHakoBa WIM pa3IWdYHA HANPSDKEHHOCTh MO B MECTaX C Y3KHM U IIMPOKUM
ceueHnem? OTBeT 000CHOBATE.

3amava 2.Haiinute pa3HocTh moTeHIManoB Mexnay Toukamu A u B ( B u C) cm.
puc.2,eciu E1 =2 B, E;=2B,R1=0,50M,R; =50Mm, 1, =10Owm, r,=1,5 Om.

3anmaua 3. Tox B mpoBogHUKe conpoTtuBieHreM I = 100 OM paBHOMEpPHO HapacTaeT
oT lb =0 o I, =10 A B Teuenne 1 = 30 c. YUeMy paBHO KOJIWYECTBO TEILIOTHI,
BBIJICITUBILIEECS 32 3TO BPEM B IPOBOJHUKE?

3amauad.OnpenenuT MIOTHOCTh TOKA | B JKEJIE3HOM MPOBOAHUKE THHOH L = 10 M,
€CJIK TIPOoBOJ HaxoauTcs nmof HanpspkeHne U = 6 B.(YaensHOe COnpoTHBIICHHE XKele3a
p=9,8108Omm.

8 s

E, R, E,
! S i B
c

Puc. 1.

Puc. 2

KonTponbnas padora Ne 4. MarHutHoe 1oJje B BaKyyMme».

Bapmuant 1.

1. JlunelHbI OpOBOAHMK minHOM 20 CM IIpu cujle TOKa B HEM 5 A HaXOIWUTCS B
OJHOPOJHOM MarHuTHOM mone ¢ mHayknuweid 0,2 Tia. Ecnm yrom, oOpa3oBaHHBIM
MIPOBOJHIKOM C HAIIPAaBICHHEM BEKTOpa MAarHUTHOW WMHAYKIHH, paBeH 30°, To Ha
MIPOBOJIHUK JICUCTBYET CHJIA, MOJYJIb KOTOPOW PaBEH: 1) 0,1 H. 2) 10,0 H.
3)0,2 H. 4)20,0H. 5)1,0H.

2. TIpsIMONMHEHHBIH TPOBOJHUK C TOKOM JUIMHOM 5 CM MEPIEHAUKYJISPEH JUHUSAM
HHAYKIUA OJHOPOJHOTO MArHUTHOrO IMojisi. YeMy paBeH MOAY/Ab HHIYKIIHH
MarHUTHOTO IIOJIS, €CIIM IPU TOKe B 2 A Ha NMPOBOJHHK NEHCTBYET CHiia, MOIYJh
koTopoii pasex 0,01 H? 1) 0,0001 Ta 2)0,00l Tm 3)0,1Tmx 4)1Tn
5) 10 Tm.

3. Ecnwm 3apspkeHHAs dacTHIla, 3apsi KOTOPOi (], ABMKETCS B OJTHOPOJIHOM MarHUTHOM

HOJIC C MHAYKIHEH B 0 OKPYXHOCTH PAIIycoM R, TO MOIy/lb HMITYJIbCA YaCTHIIBI
pasen: I) qR/B 2) gqB/R 3) qBR 4) B/gR 5) R/gB.
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4. Ha puc. m300paKeHO CEYEHHE ABYX MPSIMOJIMHEHHBIX

OECKOHEYHO  JUIMHHBIX  MPOBOJHUKOB C  TOKOM. I 1,
Paccrosnue AB mexny nposoanukamu pasuo 10 em, I~ '
=20 A, 12 =30 A. Haiftu HampspKeHHOCTh MarHUTHOTO

ioJisi, Bhi3BaHHOTO Tokamu [1 u 12 Touke m1. Paccrosaus M1A =2 cwm.

Karymka nquamerpom 10 cm. mmerormas 500 BUTKOB, HAXOJUTCS B MATHUTHOM TIOJIE.
Yemy Oyner paBHO cpenHee 3Hauenne DJIC MHIYKOHH B 3TOHM KaTyIIKe, €CId
WHIYKIUSI MATHATHOTO TIONIs yBenuuuBaeTcs B TeueHue 0,1 ¢ ot 0 go 2 Tn?

. B ogHOpomHOM MarHMTHOM IIOJIe, MHIYKIHUS Kotoporo pasHa 0,5 Bo(m2,

JBHKETCS PaBHOMEPHO MPOBOAHMK IIuHOIO 10 cMm. Ilo mpoOBOJHUKY Te4eT TOK
cunoit 2 A. CkopocTh JABIKEHHUs TpoBojaHuMka 20 cM/c W HampaBieHa OHa
NEPIEeHUKYJISIPHO K HalpaBlIeHUI0 MarHuTHoro mojs. Haitu: 1) paboty
nepeMeIieHns mpoBogHuKa 3a 10 cex ABMXEHHS, 2) MOIIHOCTh, 3aTPauyeHHYIO Ha
3TO JIBU)KEHHUE.

Bapuanr 2.

1.

JInHelHBI MPOBOAHKMK IMHONM 60 CM IpM CHJIE TOKa B HEM 3 A HaxOIMTCS B
OOHOPOJHOM MarHuTHoM 1moie ¢ uHAyknued 0,1 Tn. Ecimm mpoBoaHuk
pacIOJIOKEH 1O HAMPABJICHUIO JUHUA WHIYKIIMA MArHUTHOTO IOJISA, TO Ha HETO
JIEHCTBYET cUJia, MOYJIb KOTOPOH paBeH: 1)0,18H 2) 18,00 H 3)2,00H
4)0,30H 5)0,00H

. [IpsMonmHEHHBII TPOBOAHUK, IO KOTOPOMY TEUET MOCTOSHHBIM TOK, HAXOIHUTCS

B OJIHOPOJHOM MArHHUTHOM IIOJI€ M PACIOJIOKEH MNEPHEHIUKYISIPHO JUHUIAM
MarHUTHOW WHAYKIHH. ECIW 3TOT MNPOBOJHHK TOBEPHYTH TakK, YTOOBI OH
pacnonaraincs noj yriom 30° K TUHUSAM MarHUTHOW MHAYKIIUMU, TO cCHiIa AMIiepa,
JIeicTByromas Ha Hero: 1)yMeHbIINTCSA B 4 pasa; 2) yMEHBIIMTCS B 2 pasa; 3)
OCTaHEeTCsl HEM3MEHHOM; 4) yBennuuTcs B 2 pasa; 5) yBenuuurcs B 4 pasa.

. B onHOpOMHOM MarHUTHOM IIOJI€ C UHAYKLIHEW B Bpalaercs yacTuiia Maccou T,

uMeromas 3apsia . Kak M3MEHHTCS paauyc OKPYKHOCTH, €CIM HUHAYKIus B
YMCHBIIUTh B 2 pas3a, 3apsa] HC U3MEHATh, a MacCy YyBEIMYUTH B 3 paza? 1)
yMeHbIIUTCA B 2/3 pasa; 2) yBenuuutcs B 1,5 pasa; 3) ymMeHbIIHTCS B 6 pas; 4)
yBENIMUYUTCS B 6 pas; 5) ymeHbmnTes B 1,5 paza.

.B omHOpomHOM MarHuTHOM TIOJie, WHAYKIHsA Kotoporo 0,1 Tn, naBuxercs

mpoBogHuK anuHOK 10 cM. CKOpPOCTh [OBMIKEHMS NIPOBOAHHKA 15 M/c u
HampaBJICHAa OHAa IMCPHECHAMKYJISIPHO MarduTHOMy mojro. Yemy paBHa
UHIyLUpOBaHHAs B mpoBojgHuke JJC?

.Ha puc. uszo0OpaxxeHo ceugHHE IBYX HX%MOJ’II/IHGPIHI)IX 0ECKOHEYHO JJIMHHBIX

MIPOBOJTHHUKOB C TOKOM, PaccrosHue MEXKITY

npoBogHukamu pasHo 10 cm, I1 =20 A, 12 = 30 A. l, I,
anTn HaIPsSOKEHHOCTH MarHUTHOTO 0JI,

BBI3BAHHOTO TokaMHu 11 u 12 touke ml,. Paccrossuue — @®—©°o——&

MIA = 4 cm. A M B

. KDYFOBOﬁ KOHTYpP IIOMEIICH B OJHOPOAHOC MAarHUTHOC II0JIC TaK, 4YTO IINIOCKOCTh

KOHTYpa nepneH{mxynﬂ Ha_ CHUJIOBBIM JIMHMSM  IQJI. anpsKCHHOCTh
MarHuTHoro nojisg 150 kA/M. ITo koHTYpyY TeueT TOk cujior 2 A. Paanyc KoHTYpa
2 cm. Kakyro padoTy Haio COBEpPIIUTE, YTQOBI MOBEPHYTH KOHTYP Ha 900 BOKPYT
OCH, COBIAJaI0Iell ¢ AuaMeTpoOM KOHTypa?
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Bapuanr 3.
1. Kakywo pasmepuocts B cucreme CH uMeeT e€IUMHMIA HU3MEPEHUS MAarHUTHOMH

UHAYKIUu?

1) xr/(A-c2-m); 2) A-c2/(krm); 3) H/(A'M2);4) H/(A'M); 5) Awm(krc2).

2. DJNEKTPOMarHWTHBIA  YCKOpHUTEIb NpeJAcTaBilsieT co0oil aBa  mpoBoja,
pacrosoKeHHbIle B TOPU30HTAIBHON IUIOCKOCTH Ha paccTostHuu 20 cM JIpyr oT
Jpyra, o KOTOpbIM MOeT CKOJIb3UTh 0€3 TPeHHsI MeTalJIM4ecKas epeMbluka ¢
Maccoil 2 kr. MarauTtHoe mosie ¢ uHAykKumed B = 1 Tn mepnenauxynsapHo
IUIOCKOCTH JIBIDKEHHMSI TepeMblukd. Kakoi TOK clleayeT NpOmyCTHTh IIO
NepeMbIuKe, YTOOBI OHA, MPOUS IMyTh 2 M, mpuobperna ckopocts 10 M/c? 1)10 A
2)50 A 3)I00A 4)250A 5)300A

3. Ecnu aBa mpoTOHa JIBHXKYTCS B OJHOPOJHOM MAarHUTHOM IOJIe B IJIOCKOCTH,
MEePIEeHIUKYIIPHON JUHUSAM WHAYKIHA
MarHUTHOTO MOJISI, IO OKPYXXHOCTSM paauycoB R1 |

1 2 M
1 R2, , To OTHOIIEHNE UX KUHETHYECKHX SHEPruil @ {'BB 77777 o
K1/ K2 pagno: 1) Rzz/Riz; 2) Rf/RZZ; 3) Ry/R:. 4)
R/R,. 5) 4.

4. Ha puc. n300pakeHO cedeHHE ABYX HPSIMOJIMHEHHBIX OECKOHEYHO JIMHHBIX
MPOBOJIHUKOB ¢ TOKOM. PaccTosinue AB mexny npoBoguukamu pasHo 10 cm, I1 =
20 A, 12 = 30 A. HaiitTu HaOpsHKEHHOCTh MATHUTHOTO IIOJS, BBEI3BAaHHOTO
tokamu I1 n I2 Touke M1. Paccrostaust BM1 = 3 cm.

5. B maramutHOM moie, uHAYKOus kotoporo B = 0,05 Tn, Bpamaercs cTepKeHb
qinuHOM 1 = 1 M ¢ yriioBo# ckopocThio ® = 20 pan/c. Ochk BpalleHUs MPOXOJIUT
yepe3 KOHEI CTEPIKHS M Hapallielibia MarHuTHoMY nouto. Hakitu DJ1C nHAYKIHU
€, BO3HUKAIOIYIO Ha KOHI[AX CTEPXKHS.

6. /IBa mpAMOIMMHEWHBIX IIWHHBIX IapaJUIEIbHBIX IIPOBOJHHUKA HAXOMATCS Ha
HEKOTOPOM PACCTOSTHUM APYT OT apyra. Ilo mpoBogHWKaM TEKYT TOKH, paBHbBIE 11O
BeJIMYUMHE WM II0 HampaBjeHHIO. HalTu cuiay Toka, TEKYIIeTO II0 KaXXJIOMY H3
MIPOBOJTHHUKOB, €CIM H3BECTHO, YTO JJs TOr0, 4YTO OBl pPa3aBUHYTH ITHU
MPOBOJHHUKHY Ha BIBOE OOJIbIIEE PACCTOSHUE, IPHUIIIOCH COBEPIINTEL padboTy (Ha
eIMHHILY JJIUHBI IPOBOJHUKOB), PaBHYIO 5,5 MK/ [K/M.

Bapwuasr 4.
1.Kakyio pasmepHocTts B cucteMe CH uMeeT enuHHIAa H3MEPEHHS MarHUTHOTO

moTokKa?

1) H/(A-m2); 2) xr/(c2-A); 3) HM2/(A); 4) xkr-m/(c2A); 5) HMm/A.

2. DIEKTPOH, YCKOpPEHHBIH pa3HocThi0 moreHmuamoB U = 100 B, Baeraet B
OJHOPOJHOEC MArHUTHOE I0JIe, JIMHUM HWHIYKIHH KOTOPOIro MEPICHIUKYIISPHBI
HaIMpaBJICHUIO €ro ABKeHus. Muaykius MmarautaHoro mojs B = 2-10-3 Ta. Paguyc
OKPY>KHOCTH, IO KOTOPOH ABUKETCS IJIEKTPOH, PABCH:

1)0,5-10 2m  2)1,0010-2 m  3)1,7-102m  4)3,4-10-1 m. 5)5,0m
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3. 17. Ecnu pnBa onektpoHa ¢ kuHetnueckumu sHeprusimu Kl u K2
COOTBETCTBEHHO IBMXXYTCS MO OKPYXHOCTSIM B OJHOPOJHOM MAarHUTHOM IIOJE B
IJIOCKOCTH, NEPICHANKYISIPHON IJIMHUSM WHAYKIIUH TIONSA, TO OTHOIICHHE UX
nepuoaoB oopamenus T1/T2 pasro: 1) K1/K2;  2) K2/K1; 3) (K1/K2)1/2;
4) (K2/K1)1/2; 5) 1.
4. ]lBa TpAMOIMHEWHBIX OECKOHEYHO [ITMHHBIX MPOBOJHHKA PACIIOIOKEHEI

NEePHEHAUKYIIPHO APYL K JNPYry W HAXOJATCS BO B3aUMHO-NEPHEHIUKYISIPHBIX
IIockocTaX (cMm. puc.) Haiitu

HaNPsSKEHHOCTh MarHuTHOTQ - A
mois B Touke M1, ecom 11 =
12 = 3 A. Paccrosiaus AM1 =1 I I,
u AB=2 cm.
,,,,,,,,,,,,,,,,,,,,,,, S —
5. B ogHOPOIZHOM MarduTHOM A M, B
IoJie, HHIAYKIHS KoToporo B = .
T, paBHOMEPHO BpalllaeTCs PAMKa C YIIIOBOH CKOPOCTHIO M

15 pan/c. ITmomans pamku S= 150 cm2. Ocp BpamieHus
HaxXOJUTCS B IJIOCKOCTH PaMKM W cocTapiger yroia o = 30° ¢ HampaBlIeHHEM
MarHuTHoro mois. Halitn MmakcuMmanbayio JJC MHAYKIIMK €MaK. BO BPAIaroIencst
pamke.

6. Meauslif AMCK paguycoM I = 5 CM, IUIOCKOCTb KOTQPOrO NEPHEHAUKYISIpHA K
HaIpaBIE€HUI0 MAaTHUTHOTO IT0JIs, BPAIaeTCs ¢ 9acTOTOH v = 3 00/cex. MH myKIus

marautHOTO Tosist B = 0,2 T, Tok [ =5 A mpoxonut mo panmycy nucka ab (a u
b—ckomp3simue KOHTaKThl).. HaWTH MOITHOCTh TAKOTO JBUTATEIIS.

KOHTpOJ’ILHaH pa60Ta Ne 5 mo Teme «COBpeMeHHLIe OpeACTaBJICHUA O CTPOCHUUN
aTOMOB».

Bapuasnr 1.

1. OObsicaute pesynbrarsl onbiToB ®panka u ['epua, cm. puc. 1. Kakosa niamna
BOJIHA CBETa M3JIy4yaeMOI0 aTOMaMM PTYTU NpHU MEPEXOAE UX B HOPMAIbHOE
cocTosiHue?

2. B0 CKOJIBKO pa3 yBEJIHUYUTCS pajnyc OpOUTHI SJEKTPOHA B aTOME BOJOPO/A,
I; (mA) HaXOJSIIErocss B OCHOBHOM COCTOSIHHH
MpH BO30YXICHUU €ro0 KBAHTOM CBETa C

sHeprueit 12,09 3B?

3. BoumHoBas ¢yHkums, onuchiBaromas 2S -
U (B) COCTOSIHUE 3JIEKTPOHA B aroMe BOJOPOja

of ~ L 15 15 mmeer sug: V(P =420 -p)exp(=p/2).
rae p - PacCTOsSHHE JJIEKTPOHA OT sAapa
BBIpa)KCHHOC B ATOMHBIX CAUHUIIax.

Puc. 1.

Onpenenuts paccTOSHHE OT s/pa, Ha KOTOPOM BEPOSITHOCTH OOHApy>KEHUS
3JEKTpOHAa MMEEeT MaKCHMaJlbHOE 3HaueHue? p = r/a - mepBbI OOPOBCKUIA
paauyc opOUTHI.

4. Hanucath (GopMyinbl 3JIEKTPOHHOI'O CTpoeHHs atomMoB: 1) Gopa ( Z =5), 2)
yraepona (Z =6), 3) natpus (Z =11).
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5. OmpenennTs TOPSIAKOBBIH HOMEp »JJIEMEHTa B MEPHOAMYECKOH cHCTEME
MengeneeBa, ecnM TIpaHM4YHas dYacToTa K-cepunm XapakTepUCTHYECKOTO
PEHTIeHOBCKOTO M3Iy4YeHus cocrasnger 5,55-1015 I'm.

6. OmpenenuTb MakCHMalbHOE 3HAYeHHE OPOWMTAIBHOTO MOMEHTa HMITYNbCca
9JIEKTPOHA W BO3MOXKHBIC 3HAYCHMSI €TI0 MPOEKIMH Ha HANPaBJICHHUE BHEIIHETO
MarHMTHOTO TIOJSl B COCTOSIHUM, ONPEAEISIEMOM IIaBHBIM KBAHTOBBIM YHCIIOM N
=4,

Bapwmanr 2.

1. Ilpy KakoM YCIOBMHM B CIIEKTpE aToMa BOJOpPOJa BO3HHMKAIOT BCE CEpPUHU
u3nydeHus ero cuekrpa? IloscHuTe Ha cxeMe NMPOUCXOXKICHHE OJHOW H3 cepuit
M3IIy4EHUs CIIEKTpa aTOMOB BOJOPOJA.

2. ®otoH c¢ »Heprueir 16,5 3B BeIOMT u3 HEBO3OYXIEHHOTO aToMa BOJOPOIA
31ekTpoH. Kakyio ckopocTs OyeT UMETh 3TOT 3JIEKTPOH BJAJH OT siApa aToMa’?

3. DJIeKTpOH aTtomMa BOAOPOJa B OCHOBHOM COCTOSIHUHM OINHCBIBAE€TCS BOJHOBOM
dyukumeit: ¥ =C ep(=7/a)  Onpenenuts oTHOmeHHE BeposTHOCTEH  Wl/w2
MpeObIBaHUS  3JEKTPOHA B CHEPHUUYECKOM CJIO€  TOJIIMHOM r = 0,0la n
paaguycamu rl = 0,25a, ur2 =2a.

4. Hanmucatb (popMyIBI 2JIEKTPOHHON KOH(HUTypanuu s aToMoB:1) xuciaopoma (Z
=8), 2) xaopa (Z=17).

5. OmnpenenuTs NOPANKOBBIH HOMEp JJIEMEHTa B MEPHOJUYECKOH CHUCTEME
3JIEMEHTOB MeHmeneeBa, €CId JJIMHA BOJIHBI A Ko —cepun ero
XapaKTepUCTUIECKOT0 U3ITyYSHHs COCTABISIET 72 TIM.

6. Tlouemy nns oOHapyxeHus diekTpoHa B omnbitax llltepna m I'epiaxa
WCIOJB3YIOT My4YKH aTOMOB, MPHHAJICKAIIUX IIEPBOM TpymIe MEepHOIUYECKOH
CHUCTEMBI, IPUIEM, B OCHOBHOM COCTOSIHHH

Bapuanr 3.
1 OmpenenuTh HANMEHBIIYIO IHEPTHIO, KOTOPYIO HEOOXOIUMO COOOIIUTH aToMy

BOAOpOaa A B036y)I(,H6HI/IH €T0 MOJHOTO CIICKTpPA.

2 B moxosimeMcss aToMe BOJOPOAa 3JIEKTPOH Iepelies ¢ 5-TO IHEPreTHIecKOoro
YPOBHSI B OCHOBHOE cocTOsiHME. Kakylo CKOpoCTh HpHOOpen aTroM 3a cuer
ucmyckanus poroHa?

3 HCI/I — (I)yHKIII/IH OJICKTpOHa B OCHOBHOM COCTOAHHH aToMa HMECT BU.
o

y()=—r—
7 . Halitu cpennee paccrosiHue <r> 3JIEKTPOHA OT sAApa.

4 Hanucare ¢Gopmyay 3JIEKTpOHHOH KOHUrypauuu atomoB: 1) amomuHus (Z
=13), 2) aprona (Z=18).

5 Ormpenenure AMWHY BOJHBI caMoOl INMMHHOBOJNHOBOW mnuHHHM Ko — cepun
PEHTTEHOBCKOTO XapaKTEPHCTUYECKOTO CIIEKTPA, €CIH aHOJ PEHTTEHOBCKOM
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TpyOKHM H3TOTOBJIEH W3 IUIAaTHHBL. [IOCTOSHHYIO SKpaHUPOBAaHUS G NPHUHATH
paBHOH 1.

6 MosxeT M BEKTOP MarHUTHOTO MOMEHTa OpPOWTAJIBPHOTO MOMCHTA HMITYJIbCa
AJIEKTPOHA YCTaHOBUTHCS CTPOTO BIOJIb JIMHUM MarHuTHOW MHIYKUUU? OTBET
000CHOBATE.

Bapuasr 4.

I. CpaBHUTE MHHHMaNbHYIO 4acTOTy cepud JlaliMaHa VMHH U MaKCHUMAaJlbHYIO
4acTOTY VMak JIMHUU HW3JIy4YyeHHs cepuu bambmepa.

2. ®otoH ¢ 3Hepruei 25,0 3B BRIOBIBACT JICKTPOH U3 MOKOSIIETOCS aTOMa BOJOPO-
Jla, HaXOJAIIETOCs B TEPBOM BO30YXIEHHOM cocTosiHMM. C KakoW CKOpPOCTHIO
OyIeT NBUraThCs JCKTPOH BIAIU OT sapa’?

3. DnekTpoH B aTOME€ BOJOpPOJAa HAXOIHUTCS B B OCHOBHOM COCTOSHHH,

OIICHIBAGMOM BOJHOBOI (yHKimeii: ¥ =4e(= r/n). Haiitu sHepruto
anekTpoHa E u pagmyc nepBoit 6opoBckoii opouter rl. (Ykazanue: Mcnonbp3yiite
ypaBHenue lllpennnrepa).

4. Kakne n3 Gopmyn 31eKTpOHHOM KOH(UTYpauuu SBiISIOTCS BepHEIMH?  Kakum

JJIEMEHTAM OHM COOTBETCTBYIOT?  1). 1s°25'35°3p° 2). 1s22s2. 3). 1522s522p63s1.
4). 1522522p63s33p6.

5. OnpefenuTe NOCTOAHHYIO DKPAaHUPOBAHUA G I L cepuu PEeHIT€HOBCKOIO
XapaKTepUCTHYECKOTO M3JIydeHMs, €CIM IIPH MEpeXoj]e 3JIEKTPOHa B aToMe
Bosnbppama ¢ M o6onouku Ha L 060710uKy AJMHA BOJHBl HCIYCKaeMoro (poToHa
coctaBiser 140 HM.

6. OmnpenenuTs MUHHMAIBLHBIN Yrol MeXAy HalpaBlIeHHeM BHEIIHEO MarHUTHOTO
HoNsA ¥ OpOUTANbHBEIM MEXaHHYECKUM MOMEHTOM MMIIyIbCa 3IEKTPOHA C IIaBHBIM
KBAaHTOBBEIM YHCJIOM h = 3.

Bapuanr 5.

1. Kakas wu3 cxeM »OHEpreTMYeCKHX YpOBHEH, TIpuUBEIEHHBIX Ha puc.l-3
E E E COOTBETCTBYET DJJEKTPOHY B aTOMeE
n=4 BOJOpPOJA, B MOTEHUUAIbHOH fAME C
n=¢ n=4  OECKOHEYHO BBICOKHMH CTEHKaMH,
n=3 ’r‘l: " j KBaHTOBOMY rapMOHHYECKOMY

- n=3 n= ocHIILIATOpY?
n=2 2. Onpenenutb JUIMHY BOJIHBL €
nl nt "=!  Bpoimsa JUTSE 3JIEKTPOHA,
Pue. 1. PHe. 2. Prc. 3. HAXOJALIErocs B aTOME BOIOPOAa Ha

BTOpPOi1 OOpOBCKOIT opOuTE.
3. CoOctBeHHass (YHKIUS, OINMUCBHIBAIONIAs COCTOSIHME OJJIGKTPOHA B aToOMe
BOJIOPOJa, WMEET BHJ: HaXOAHWTCS B COCTOSHHH, OIMCHIBAEMOM BOJHOBOWH

byHKIHEH: p(r=Cexp(=r/a) e g = 4meoh2/(me2) — mepBbBIi GOPOBCKUI
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paauyc. Ormnpenenutrs pacCTOSIHUE, Ha KOTOPOM BEPOATHOCTb HAXOXKACHUS
9JEKTPOHA MaKCUMaJIbHA.

4. Hanncatp (hopMyJIBI 3JIEKTPOHHOTO CTPOCHHSI aTOMOB:

1) xkanenus (Z =20), 2) azora (Z =7), 3) Heona ( Z = 10).

5. B arome Bosmbdpama syiekTpon mepemen ¢ M — obomoukn L - oGomouky.
Onpenenuts  SHEPruI0  HCHymeHHOro  QoroHa. [IpWHATP  MOCTOSHHYIO
SKpaHUPOBaHUA G = 5,63.

6. OnektpoH Haxomutcsi B f — cocrosHuu. Haiitm opOuTanbHBIE MOMEHT
HMITYJIbCa JIEKTPOHA W MaKCHMAallbHOE 3HAYEHHE IMPOEKIMU MOMEHTA UMITYJIbCa
LIH na HanmpaBieHHe BHEIIHETO MarHUTHOTO MOJIS.

KontpomnpHas padora Ne6 mo Teme « KBantosas ¢pusukar

BapuanTt Ne 1
3agaua 1. Kakywo yckopsiomyro_ pa3HOCTE NOTeHUHaIoB U HOJDKEH MNpOUTH
9JIEKTPOH, YTOOBI JIIHHA BOJIHBI jie bpoitns A Obuia paBHa 0,1 HM?

3agaua 2. DJexTpoH ¢ KuHeTHdyeckoil sHeprueit T = 15 sB Haxonurcs B
METaJUINYeCKOH mbUIMHKEe 1nuamerpoM  d=IMxM. OLEHHUTb OTHOCHUTEIBHYIO
HETOYHOCTh AV/v, C KOTOPOH MOKET OBITh ONpeesieHa CKOPOCTh AIECKTPOHA.
3amauya 3. Hanwucare ypaBHenue lllpenuurepa 1uist ajieKTpOHA, HaxXoJsIIerocs B
BOJIOPOIONIOI00HOM aToMeE.

3anaua 4. ['epmanueBsiii oOpasen HarpeBaoT oT 0 no 17 °C. [IpuHumas mupuny
3ampenieHHo 3oHbl repmanuss AE = 0,72 »B, omnpenenutrb, BO CKOJIBKO pa3
BO3pacTeT ero yjueibHas MPOBOJIUMOCTb.

Bapuant Ne2

3anaya 1. OnpeneiuTts AJIMHY BOJHBI A€ Bpoiiis A 21eKTpoHOB, 60MOapANPYOIINX

AQHTHKATOJ] PEHTICHOBCKOH TPYOKM, €CIM TpaHHIa CILIOIIHOTO PEHTTEHOBCKOTO

CHEKTpa MPUXOANTCS Ha JUINHY BOJHBI A = 3 HM.

3amaua 2. Mcnombe3ys cooTHOIIEHHE HeompeaeneHHocTed Ax-Ap> h HailiTh

BBIp@)XXEHHME, IO3BOJIAIONIEE OLIGHUTh MUHUMaJbHYI d3Hepruto E siexTpoHa,

HaXO/SIIErocs B OJHOMEPHOM MOTEHIUAIBHOM SIIHKE MUPUHOI 1.

3amaua 3. Jlokazath, 4To eciau V-GyHKIMS MUKIMYECKH 3aBUCHUT OT BPEMEHH, T.e.

w(x ) = exp(— EQp ()
h , TO TIUIOTHOCTh BEPOSITHOCTH €CThb (YHKUHS TOJBKO

KOOPJIUHATHI.

3agaua 4. Onpenenuth ypoBeHb ®epmu EF B cOOCTBEHHOM MOJTYNPOBOAHUKE, €CIH

sHepruss AEo axtuBauum paBHa 0,1 5B. 3a HyneBoll ypoBeHb OTcHUeTa

KMHETUYECKOW OHEpPruu  JJIEKTPOHOB  NPHHATh  HUBIIMH  yYPOBEHb  30HBI

MPOBOJAUMOCTH.

BapuanTt Ne 3.

3agava 1. DIEKTPOH ABUXKETCA MO OKPYKHOCTHU paauycoM r = 0,5 cM B OZHOPOJHOM
MarHuTHOM nojie ¢ naaykuued B = 8 mTn. Onpenenuts mmHy BosHbL 1e bpoitnsa A
anekTpoHa. (0,1 HM).

3agaua 2. [IpuHsaB, uyTo MUHMMaNbHas 3Heprusa E HykiioHa B sape paBHa 10 M»aB,
OLICHUTH, UCXO/S U3 COOTHOIIEHHS HEONPEAECICHHOCTEH, INHEHHBIE Pa3MephI sSApa.
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321[[3‘13 3. SHGKTPOH HaxoguTCia B 0ECKOHEYHO FJ'Iy6OI(OM npsAMOYTOJIbHOM

OIHOMECPHOM TIOTCHUMWAJIBHOM SANIUKE H.II/II)I/IHOf/i 1. Hanucats YpaBHCHUC
Hlpenunrepa u ero pemieHue (B TpUroHOMeTpuueckoil ¢opme) ans obmactn 2
(O<x<l).

3anaya 4. Ouennuts Temneparypy TKp. BEIPOKICHUS KAIHs, €CIIM MPUHITH, YTO Ha
KXl aTOM KaJIusl MPUXOJIUTCS IO OJAHOMY CBOOOJHOMY 3JeKTpoHY. [ImoTHOCTH

kammst 860 kr/m3. Momnspuas Mmacca kammss M = 39,1 rv/momb. (YkazaHue:
242
_ 27°h n2/3
6. =
TEMIEpPaTypa BBIPOXKIECHHUS ONPEACISETCS BRIPAXKCHAEM km ).

BapuanTt Ne 4.

3amaga 1. DneKTpoH ABIXKETCS co ckopocThio v = 200 Mwm/c. Onpenenuts AIUHY
BOJIHBI e bpoiins A, cunTas IBHKEHUE 3JEKTPOHA PEIATHBHCTCKHUM.

3amava 2. Mcnoaw3ys cooTHomieHue HeomnpeneieHHocTd AE-At > h, oueHuTh
mupuHy [ PHEpPreTHYeckoro yYpoBHS B aToOMe BOIOpoJa, Haxonsmerocs: 1) B
OCHOBHOM COCTOSIHWH; 2) B BO30YXXIECHHOM COCTOSHHH (BpeMs T KU3HH aTOMa B
BO30YXIC€HHOM cocTOSTHUU paBHO 10-8 ¢).

3anmaua 3. M3BecTHa BosHOBas (PYHKIMSA, ONUCHIBAIOINAs COCTOSHUE 3JEKTPOHA B
NOTEHUUANbHOM simuke wmupuHoit /: y(x)= Cl sinkx+ C2coskx. Hcnonb3ys
rpannysble ycnoBus y(o) = 0 u  y(l) = 0 onpenenutrs kodpduument C2 u
BO3MOXHBIE 3HA4YEHHS BOJIHOBOTO BEKTOpa K,IpH  KOTOPOM  CYLIECTBYIOT
HETPUBUAJIBHBIC PCUICHUA.

3agaua 4. OmnpenenuTrb MaKCHUMAalbHYIO CKOPOCTh 3JEKTPOHOB B MeTajue Ipu
temnepatype T= 0 K, ecnu yposens @epmu €F = 5 3B.

BapuanTt Ne 5.

3amaya 1. OmnpenenuTs [UIMHY BOJHBI 1€ bBpoins K 3JIEKTpoHa, €CIH €ro
kuHeTudeckas sHeprus T =1 x3B.

3amaga 2. Vcmonb3ys COOTHOIIEHHE HeomlpeieleHHocTed Ax-Ap> h  oueHuTh
HU3IIMI DJHEPreTUYeCKUM YpOBEHb JJIEKTPOHA B aToMe Bojxopoga. IIpuHsATh
JTuHeWHble pa3Mepsl atroma | = 0,1 HM.

3amaga 3. YacTuma B MOTEHIHMAILHOM SIIUKE HAaXOAWTCS B OCHOBHOM COCTOSIHHUH.
KaxoBa BeposiTHOCT, W HaxOXJIeHHs dacTULB: 1) B cpepHeld TpeTu siuka; 2) B
KpaifHell TpeTu amuka?

3amawa 4. OmpepenuTh  IUPHHY  3alpelieHHON  30HBI  COOCTBEHHOTO
MTOTYIIPOBONHAKA, eciu npHu Temrepatypax T1 u T2 (T2 > T1) ero conmpoTuBieHUs
COOTBETCTBEHHO paBHHI R1 m R2.

Tectsl Aast TEKYIIEro KOHTPOJIA.

3. TecTsl Al TEKYLIEr0 KOHTPOJIs.

Monayab 1-5. N3 tem 1-10 mo BBIGOPY 1.1.Mopenu MEXaHHKU: YacTHLA
npenojaBaTe/isi BbINOJHseTcs B cemecrpe 7-8 (MaTepuanpHas TOYKa), CHCTE€Ma YacTHII,
TECTOB. abCOMIOTHO TBEpAOE TeNo, CIUIONIHAS

cpena.

1. KuHemaTHKa MaTepHAILHON TOYKH



4.1.

1.2.Cucrembl oTcyera.

1.3. KoopauHaTHBIH,
©CTECTBEHHBIN
JIBIDKEHMSI MaTepuaiabHOM Touku. CBsA3b
MEXIY BEKTOPHBIM H  KOOPAWHATHBIM
Croco0amMu ONMUCAHUS IBIIKCHUSL.

BEKTOPHBIH,

CHoCco0bI OMHCaHUS

1.4.ITepemernenue,
YCKOpeHHe MaTepHanbHOH
Hopmansnoe u TaHTeHIIMANbHOE
YCKOPEHHs 4acTHUIbI TIPU KPUBOJIUHEHHOM
JIBYKCHHH.

nyTh,  CKOPOCTb,

TOYKH.

2. JlnHaMHKa MATepHAJIbHON TOUYKH

2.1.TlepBbiii 3akoH HpIOTOHA, (3aKOH HHEPLHUH),
Macca, CAUHUIIBI H3MEPCHHUS MaCcCHI.

2.2.Cuapl B MEXaHHMKE: CHIIa TATOTCHHUS, CHIIa
TSDKECTH, BEC Teja, CHIa CyXOro TPEHHs, Cuiia
TpEeHHs, YIPYyrocT,
Apxumena, cuiia KYJIOHOBCKOTO B3aHMOACHCTBHS,
cuia Jlopenna.

BA3KOT'O cuiia cuiia

2.3.Bropoii, Tperuii 3akoHbl HbOTOHA, €IHMHHIIBI
H3MEPEHHUSI CHITBL.

3. Kunemartuka " JHHAMHKA

BpalaTeJIbHOr0 ABMKCHUS.

3.1. YrioBast CKOpOCTh U YIVIOBOE YCKOpEHHE IPH
JIBKEHUU 0 OKPYKHOCTH, UX CBA3b C JINHEHHOM
CKOPOCTBIO U IMHEHHBIMU yCKOPEHHSIMH.

3.2. HOCTyHaTBJ'IBHOe 1 BpalaTeJIbHOC NBUXKXCHUE
TBEPAOIO TEIa.

3.3. VpaBHeHHE ABIKCHMS Teja, BPAIAONIErocs
BOKDYI HENOJBIDKHOH OCH. MOMEHT CHIBl H
MOMEHT HHEPLUH Tella OTHOCHTEIBEHO OCH.

3.4.MomeHnt
MOMEHTA UMITYJIbCA.

UMIyJIbca. 3aKOH  COXpaHEHUs

3.5. JIBWKeHNEe B IEHTPAIBLHOM II0JIE.

3.6. Pabora, MOLIHOCTb, KMHETHYECKas JHEPTHs
[PH BPAIATENHHOM JIBIDKEHHUH.

4. Pa6ora, MOLIHOCTb, JHEPIHUSs, 3AKOHbI

coXpaHeHHsl.
3aKOH  COXpaHEHHS UMITyJIbCa.  3aKOH
IBIDKCHHS ~ LEHTPa  WMHepLUMH.  PeakTHBHOE

nBukeHne. @opmyina LonkoBckoro.
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4.2. Pa6ora. MomHocCTb.

43. Kunernueckas sHeprusi.

4.4. Oneprust B3aumopeicTBus. [loTeHnuanbHas
oHeprus ynpyroctd. IloTeHnmansHas OSHepPrus
TATOTCHHS.

4.5. CBs3b MOTEHIUATBHOMN CHJIBI c

MOTEHLUATbHON dHEPTUEH.

4.6. 3aKOH COXPAaHEHHs SHEPIUU B MEXaHUKE.

4.7. C8s3b  3aKOHO8 COXpAHEHUs. ¢ cumMmempuel
npocmpancmea u epemeru. KOHcepBaTHBHBIC |
JIMCCHIIATHBHBIC CHUCTEMBI. BHYTpEHHsS SHEprus.

O0medu3nyecKii 3aKOH COXPaHEHUs SHEPTHH.

5. CnenmajabHas
otHocuteannoctu (CTO).

Teopust

5.1. Tocrynarel DiHmTelHa. OTHOCHTEIBHOCTH
OJTHOBPEMEHHOCTH.

5.2.TIpeobpaszoBanust JlopeHua. MHBapuaHTHOCTH
3aKOHOB IIPHPOJIBI OTHOCUTENIBHO IIPpeodpa3oBaHUH
Jlopenua.

5.3./lnuHa Ten B pasziMYHBIX CHCTEMaxX OTCYETa.
JImuTeabHOCT, COOBITHMH B Pa3HBIX CHCTEMax
orcyera. PensITHBUCTCKMII  3aKOH  CIIOXKEHUS

CKOpOCTEH.
5.4. VIHTepBai MeXy COOBITHUAMH.

5.5.OCHOBHOH 3aKOH PENISTUBHCTCKON JHHAMHUKH
(2-i1 3akon Hetorona B CTO).

5.6.0Heprust B PEIATHBHCTCKONH  JHHAMHKE.
DHeprus Mnokos.
6.  OcnoBsl MKT ra3os.
6.1. TepMoarHaMHUYECKHE
napameTpbl. Temneparypa.
6.2. Mogens  ujeanbHOro  rasa.

OcHOBHOE ypaBHEHHE MOJEKYJIIPHO-KHHETHYECKOH
TEOPUH.

6.3.
HJICATBHOTO Ta3a.

YpaBHenue COCTOSTHHS

6.4. 3aKOHBI HJICATbHBIX Ta30B.



6.5. MakcBeI0BCKOe
pacrpesieliecHie  MOJISKYJl HMICAbHOIO rasza 110
ckopoctsiM. Omnbit HTepHa.

6.6. WpeanbHblii Ta3 B CHJIOBOM

nonte. Pacnpenenenue bonbimana. Bapomerpuueckas
hopmyna.

6.7. Pacnpenenenue Makcaeia—
Bonermana.

7. TIlepBoe Ha4Yad0 TepMOAMHAMHKH H
ero NpHMeHeHHe K  H30mpomeccaM W

KJIaCCHYECKOii Teopuu TeMI0eMKOCTH
HleaILHOTO ra3a.

7.1. TlepBoe Havajio TEPMOJMHAMHUKH.
Buyrpennss  sueprus.  PabGora raza mpum
M3MEHEHHH €ro 00beMa.

7.2. Temnora. TemnoeMKOCTb.

7.3. llpumeHeHue 1epBOro Hauaja

AnnabaTHBIN
npouecc. YpaBHenus Ilyaccona. Pabora rasa B
annabaTHOM mpolecce.

TEPMOJUHAMUKHU K H30IpOLIECCaM.

7.4. Knaccuyeckast
HICATLHOTO ra3a.

TEOpHUA TECIUIOEMKOCTH

8. Bropoe Ha4yaI0 TEPMOAMHAMUKH.

8.1.
HeBO3MOXXHOCT BEYHOrO JIBHTareliss BTOPOrO pOJa.
Jpyrue (hopMyIUPOBKH BTOPOTO
TEPMOAMHAMHKH.

BTopoe HavaJio TEPpMOJUHAMHUKU.

Ha4yajia

8.2. WzonmupoBanHble  H
TEPMOAMHAMHYECKUE
HeoOpaTHMBbIE POLECCHI H LIUKIIBL

HEU30JIMPOBAHHBIC

cuctembl.  OOpatumble U

8.3. Iukn Kapro. Makcumanbhbiid KI1/T TerioBoii
MalMHbL XOJI0MIbHAS MAIlIKHA.

8.4. OHTponwus. TepmoanHaAMUYECKHIT u
CTAaTHCTUYCCKHIT CMBICIT OHSITHSI SHTPOITHHL.

8.5. Ionatne TEpMOAMHAMMYECKOH
BeposTHOCTH.  CTaTHUCTHYECKUIT  CMbICT ~ BTOPOTO
Havaga TEPMOANHAMHKH. OHTponus KaK

KOJIMYECTBEHHAss Me€pa
Xa0TUYHOCTHU B COCTOSIHUHU TEIIIOBOI'O PaBHOBECHUA.

CTPEMJIEHHUA OT IIOpsAJKa K

8.6.

[TpuHLIMI BO3pacTaHus SHTPONUM OTKPHITOM

67

CHCTEMBI.
8.7. Unen cuneprernku. CamoopraHu3anus B
JKMBOM U HEXXUBOM MPHUPOJIE.

9. DJIeKTPOCTATHKA

9.1 3akon  Kymona.  HampspkeHHOCTB
2JIEKTPOCTATHICCKOTO TOJISL.

9.2. Ilotox  BekTOpa  HANpPsHKEHHOCTH
9JIEKTPOCTATUYECKOrO TOJISL. Teopema

Ocrporpazackoro—Iaycca.

9.3. Pabora W NOTEHUHMANbHAS JHEPTHS.
CBs13b MEX/1y HANPSHKEHHOCTBIO U MOTCHIMATIOM.

9.4. Junons BO BHEIIHEM
3JIEKTPOCTATHIECKOM II0JIe

9.5. Juanekrpuku.  [Tonsipu30BaHHOCTS,
JIUDIIEKTPUYECKast BOCIPHUMYHBOCTb,
JIMDIEKTPUYECKasi IPOHUI[AEMOCTh BEIECTBA.

9.6. Bexkropst HaINpsHKEHHOCTH u
JJICKTPHYECKOTO CMEIICHUS, HX CBSI3b C BEKTOPOM
noispu3oBanHocTd.  Teopema — OcTporpaackoro—

I'aycca u1st oms B AMDICKTPHUKE.

9.7. TIpOBOTHUKH B 3JIEKTPOCTATHIECKOM
ToJe.

9.8. DIeKTPOEMKOCTh MPOBOJHHKA.
Konnencaropst.

9.9. OHeprus 3apsHKEHHOTO IMPOBOJHUKA,
KOHJICHCATOpa.  DHEpPrust  3JIEKTPUYECKOro  MOJIs.

OO0beMHast INIOTHOCTh SHEPTHH.

10. TIMocTOSIHHBIN TOK.

10.1. [lpupona Toka B Merauiax. OmBITHI
Manpgensmrama u [Tananexcn, Tonmena u Crioap-
Ta.

10.2.
BEKTOPOM IUIOTHOCTH TOKA.

Onekrpuyecknid Tok. CBs3p CHJIBI TOKa C

10.3. 3akonsl Oma u [[xoyns —JIeHna B JIOKAJIbHOU
(muddepenmanbHOI) Gopme U UX 000CHOBaHHE C
TIO3HULIUH TEOPHH
9JIEKTPONPOBOAHOCTH METAILIOB.

KJIACCUYECKOMN

10.4. Oma wu JDxoyns
OIHOPOHOTO Y4acTKa LEMH.

3aKOHBI —Jlenna s



10.5.  ComnpotuBnenue
IMocnenoBaTenbHOE M TNapalIeIbHOE COCAMHEHHE
COTIPOTHUBIICHHUH.

TIPOBOTHUKA.

10.6. VYcmoBusi cymiectBoBaHus Toka. CTOpoHHHE
cwibl. D.J1.C.

10.7. 3akoH Oma [y HEOAHOPOJHOIO ydYacTKa
renu. 3akoH OMa Juis 3aMKHYTOH LEITH.

10.8. IIpaBuna Kupxropa s pacyera
Pa3BETBICHHBIX LETEH.

Monyas 6-10. Ilo BbIGOpY npenoxaBaTeIst
M3 IaHHOT0 CIIMCKA BBINOJIHAETCs 7-8 TecToB.

11. MarauTHOe 1oJie B BAKyyme

11.1. MaruurHoe MarHutHas MHIYKLIHS.

JIMHUM MarHUTHON MHAYKIIUU.

Toie.

11.2. 3akon buo—Casapa—Jlamiaca.

11.3. HampspkeHHOCTh
MarHutHoe moJjie MpsSIMOro TOKa, KPYroBOIO TOKa,
coleHoMaa ¢
JIBIDKYILETOCS 3apsifia.

MAartHuTHOT o TI0JIA.

TOKOM. MaruutHoe rnosne

11.4. Ilupkymsauus BEeKTOpa MAarHUTHOH HWHIYKIHH.
MarHuTHoe 1ose JUIMHHOTO COJICHOM A ¥ TOPOU/Ia.

11.5. Tloms BUXpeBbIE M IOTEHIHMAIBbHBIC. [l0TOK
BeKTOpa MarHuTHON uHaykiuu. Teopema [aycca
JUISL MAarHATHOTO TIOJISL.

12.  DieKTPOMArHUTHAsi MHAYKIHSA

12.1. DnexrpoMarHuTHas MHIYKIWs. BbiBox 3akoHa
JNIEKTPOMArHUTHOM ~ MHAYKIMHM M3  3aKOHa
COXPaHEHHs SHEPTHU.

12.2. Ilpasuio Jlenma.

12.3. D.A.C. wuHaykuuu B
HEIO/(BIKHBIX IIPOBOIHHKAX.

JABIDKYIIAXCA u

12.4. TlpuHuun neiicTBus TeHepaToOpoB
IIEPEMEHHOr0 TOKA.

12.5. BuxpeBble TOKH.

12.6. MHIyKTUBHOCT KOHTYpa. MHIYKTMBHOCTH
CONICHOH/IA.

12.7. SIBnenue CaMOMHAYKIHH. 2. 14.C.

CaMOMHIYKIHH.
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12.8. Toxu mpu 3aMBIKAaHUM U Pa3MBIKAHUM LEMH
HOCTOSIHHOT'O TOKA.

12.9. SIBnenue B3aUMHOU WHJTKLUH.
Tpanchopmaropsbl.
12.10. MarnuTtHasi SHeprus Toka. IIIoTHOCTh

OHEPTUU MarHUTHOI'O ITOJIA.
13. MarHuTHoe 1noJie B BelIeCTBE

13.1. MaruutHble cBoiicTBa BerecTBa. OpOUTAIBHBIC
U CIIMHOBBIC MarHUTHBIE MOMEHTBI JICKTPOHOB.

13.2. HamarHuuuBanue rapaMarHeTHKOB u
JIMaMarHeTHKOB.

13.3. HamarHM4eHHOCTS. MarnutHast
BOCHPHUMYHBOCTD u MarHUTHAs
MPOHHIIAEMOCTh BEIECTBA.

13.4. HanpspkeHHOCTh MArHUTHOTO 1oJist L{upKysisiims
HAINpPsHDKEHHOCTH (3aKOH TIOJHOTO TOKA).

13.5. VcmoBust Ha  rpaHume — paslena  IBYX
MarHeTHTOB.

13.6. deppoMarHeTHKH U HX CBOHCTBa. JloMeHHas
CTPYKTYpa.

13.7. MarHutHbIi THCTEPE3HC. Pabora
nepeMarHiuuBaHus (heppomarneTuka.

Marnuroctpukims. Touka Kropu. ®epputs.

14. MexaHuueckMe W JJIEKTPOMArHUTHBIE
KoJIe0aHus
14.1. VYpaBHeHHE  TIapMOHHMYECKHX  KOJIeOaHHIA.

VYmpyras u KBa3Hynpyras CHa.

14.2. MuddepeniuansHoe ypaBHEHHE IBIKCHHS
HPYKUHHOTO MasiTHHKA, €0 PEIICHHE.

14.3. Awmmmryna, kpyromas  dyacrora, (asa
rapMOHHYECKOro KoJieOaHus.

14.4. BexropHas auarpamMma.

14.5. DHeprus rapMOHMYECKOro KOJIeOaHUs.

14.6. Maremarndeckuii ~ MasTHUK.  Dusndeckuit
MasiTHHK.

14.7.  KoneGarenbHblil KOHTYP.



14.8.

14.9.

Croxenre OIMHAKOBO HAIPAaBICHHBIX
KojeOaHUH OJHOM 4YacTOThl, ONM3KUX YACTOT,
KPAaTHBIX
MePIIEHTHKYIPHBIX

JIuccaxy.

4acToT. CrnoxeHue B3aUMHO

KoJieOaHHH. durypst

Konebanus  npyXHHHOTO
tperneM. {nddepennnansHoe ypaBHEHHE €T0O

nBrokeHus. Pemenne ypasHenns. Kooddunuent

MasiTHHUKa C

3aryxanus. Jlorapudmudeckuit  IEKpPEMEHT.
JloGpOTHOCTB. Ilepuon 3aTyXalomnX
KoJIeOaHui.

14.10. CeobGoxmuble 3aryxaromme KoimeOaHHs B

konebarenabHOM KoHType. Jluddepenunansnoe
YPaBHEHHE M €ro pelIeHHe. XapaKTepUCTUKU
3aTyXaHus.

14.11. BeiHyX/A€HHBIE KONeOaHHUs OCLMIUIATOpA IIOJ

15.1.

15.2.

15.3.

15.4.

15.5.

15.6.

JIeHCTBUEM BHEUIHEH CHHYCOMIAIbHOW CHIIBL.
JubdepeHnpnansHoe ypaBHEHHE U €r0 PElICHHE.
Amruutyna u ¢asza BbIHYKISHHbBIX KOJICOaHUM.
Pe3onaHc. BbIHYKIEHHBIE 3JIEKTPOMAarHUTHBIC
kosneOanus. YacToTHBIC 3aBUCHMOCTH aMILUTUTY/
TOKA, HaNpsHKEeHUH, caBura a3 Mex1y TOKOM U
HaIpsDKCHUEM.

15. TlepeMeHHBIiT TOK
KBazucraunonapssliii Tox.

JleiicTBytomee "
MIEPEMEHHOTO TOKA.

cpeaHee 3HAYCHUA

COHpOTI/IBJ'IeHPIe, HUHAYKTUBHOCTb U €MKOCTH B
LETN NEPEMEHHOTO TOKA.

3axon Oma j1s Lerneit nepeMeHHOro ToKa.

BekTopHble quarpamMMbl 1 METOJ KOMIUIEKCHBIX
AMILTUTY/L.

Pe3onanc B TIOCJIeIOBATEILHOM u

napajuleIbHON LENu.
16. YpaBHenuss MakcBesia

16.1.
JKCIIEPUMEHTAIbHBIE
JJeKTpoMarueTusMa: 3akoH Dapanes-
Makcgenia, MOJHOTO  TOKa,
teopema Octporpanckoro—-I'aycca st
CTaTUYECKOTO

OcHOBHBIE
3aKOHBI

3aKOH

JJIEKTPUUECKOTO U
MarHuTHOTO TOJEH.
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16.2.

16.3.

16.4.

16.5.

17.1.

17.2.

17.3.

17.4.

17.5.

17.6.

17.7.

18.1.

18.2.

18.3.

Du3ndeckuil CMBICT KaXXAOTO U3 YypaBHEHU
Makcseia.

Tok cmereHusl. MakcBemia B

HHTErpaabHOH GopMe B cpesie U B BaKyyMe.

YpaBHeHust

VYpaBHenus Maxkcemia B auddepeHnmanbHon
(hopme, uX ponb.

ITonnass cucrema ypaBHeHui  Makcaenna.
DneKTpOMarHUTHBIC BOITHBIL. CaoiicTBa
3IEKTPOMAr HUTHBIX BOJIH: HOTIEPEYHBII

XapakTep 3J1EeKTPOMArHUTHBIX BOJIH, CKOpPOCTb,
SHEPTHU
JHEpruy,

ToJiIpu3anus, TUIOTHOCTH
DJICKTPOMArHUTHBIX TIOTOK
HUHTEHCUBHOCTH 3JICKTPOMAarHUTHBIX BOJIH.

BOJIH,

17. MexaHuyeckMe W JJIEKTPOMArHUTHbIE
BOJIHBI.

BomHoBoe  nBmkeHue.  I[IpomombHbIE  H
THoTepeyYHbIe BOJTHBI. CkopocTh

PacIpOCTpaHEeHHs BOTTHOBOTO (hPOHTA.

BonnoBoe ypaBHeHme. VYpaBHEHHE IUTIOCKOH
Oerymiedi BonHbL J{iMHA BOJHBI, BOJHOBOE

YHUCJIIO.

Oneprus Oerymeil Bonubl. [loTok 3Hepruu.
Bekrop YMoBa. IHT€HCHBHOCTB BOJIHBL

Crosiurie BOJIHBI. YpaBHEHHE CTOSYEH BOJHEIL

V31161 u IIy4YHOCTH crostaeit BOJIHBI.

CobcTBeHHBIE KOJICOAHNS CTEPIKHEH U CTPYH.

DJIeKTPOMAarHUTHbIE BOJTHBI. YpaBHeHue
IUIOCKOH 2JIEKTPOMAarHUTHON BOJIHBL. BoiHOBOE
ypaBHEHHE. ®daszoBas CKOpPOCTb

9NIEKTPOMArHUTHBIX BOJH.
Bekrop Ymoa—IloiinTunra.

Hcrounuku smekTpoMarHuTHelX BonH. Illkana
9JIEKTPOMArHUTHBIX BOJH.

18. UnTepdepennus
Unrepdepenims BoiH. KorepeHTHOCTH BOJIH.

Mertoznpl IONy4YeHUsI KOTePEHTHBIX HCTOYHHKOB
CBeTa U HaOMIOCHHS HHTEPhEPEHIINH.

OO0mmne yCI0BHS uHTEP(EPEHIIMOHHBIX
MaKCHMyMOB H MHHHMYMOB JBYX
KOTEPEHTHBIX BOJIH.

CBETa
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18.4. HTepdepeHIIMOHHbIE TOJOCH OT ABYX ILeel
Ha IUIOCKOM 2kpane (Meron FOHnra).

18.5. Hurepdepenuns B TOHKUX IuieHKax. [lomocsr
paBHOro HakijoHa. ITomockl paBHON TONIIMHBL
Konbua HetoroHa.

18.6. Ilpocsernenue ontuku. Murephepomerpsl.
19. Iudpakuusi CBETOBBIX BOJIH.

19.1. ludpaxumst  csera. Ilpunimn Iroiirenca-
Openens. udpakuus Dpenens. Meron 30H
Openens. udpakiys Ha KPyrioM OTBEPCTHU U
JIVCKe.

19.2. Mudpakimms Ppaynrodepa Ha mmends u Ha
IU(PAKINOHHON peleTKe.

19.3. CrexrpanbHOoe pasnoxkeHHe. Paspemaromas
CHOCOOHOCTD CIEKTPAILHBIX MPHOOPOB.

19.4. Unrepdepentss u  audpakuus CBeTa IpU
ronorpa)M4ecKoOi 3alMCH M BOCIIPOHU3BEICHUH
HHpOpMaLVH.

19.5. Mudpaxuust peHTreHOBCKHMX Jydeil. Popmyna
Byabda-bparra.

20. B3anMogjeiicTBHE CBETA ¢ BELECTBOM

20.1. EcTecTBeHHbBIi ¥  TOJSPU30BAHHBI  CBET.
Tonspusaropel. 3akoH Mantoca.

20.2. Tonspu3anust cBeta MPU  OTPAKCHUM |
npenomieHnHt ceeta. 3akon bprocrepa.

20.3. Tonspusamus cBeTa pu JIBOMHOM
nydenpesnomiieHud. [1onspu3aioHHbIe TPU3MBI
U TIOJISIPOU/IBL.

20.4. VickyccTBeHHas — ONTHYECKask — AHWU3O0TPOIHSL.
Dddexr Keppa.

20.5. OmTuyeckast akTHBHOCTD. Bparienue miockoctu
nossipuzanun. Dpdext Papanes.

20.6. B3aumopeicTBIE BJICKTPOMArHUTHBIX BOJIH C
BemecTBoM. Jlucnepenst ceera. HopmanbHast u
aQHOMaJIbHas JUCTICPCHSL.

20.7. DnemeHTapHas 9JIEKTPOHHAs Teopus
IUCTICPCHH.

20.8. Ilornomenue cBera. 3akoH byrepa.

21. TensioBoe u3j1y4yeHue

21.1. Wznydenne depHOro Tena.
OCHOBHbIE cBoiicTBa "
XapaKTePUCTUKU TEIJIOBOTO
H3ITYYCHHS: 9IIEKTPOMArHUTHAs

OpHpOAa  TEIUIOBOTO  H3IY4YCHHS,
PaBHOBECHOCTb, JIy4CHCITyCKATEIbHAs
(ciexTpanbHast IUIOTHOCTB
9HEPreTHYECKON CBETUMOCTH)
JIy4enorIomareibHas ~ CIOCOOHOCT.
AGCONIOTHO YepHOE TeJIo, CEpOe TEIIO.

21.2. IIpaBuno  IlpeBo,  3akoH
Kupxroda.
21.3. 3akon Credana-bonpimana.

3akoH cMemenus Buna.

21.4. dopmyna Buna, dopmyna
Penes—/Ixunca.

21.5. KBanroBas rumoreza Ilnanka.
®dopmyna Ilmanka It TEIIOBOTO
U3ITy4EHHUSI.

21.6. Onruyeckas MMPOMETPUS.

22. Buemnuii porodrpdexr.
JKcnepuMeHTAIbHbIE
MOATBEPKIEHUs
KBaHTOBBIX CBOJiCTB
cBera.

22.1. ®oroanekrpuueckuii sdpdexr. Paborer A.T.
CroneroBa. 3aKOHbI BHEIIHET0 (oTo3ddeKTa.

22.2. YpasHenue DiiHiTelHa it GoTodddekra.

22.3. HMmynbc ¢orona, macca Qorouna, sueprus (oToHa.
OO6OCHOBaHHE [JaBJICHHS CBETa C MO3UIMI KBaHTOBOW
TEOopHH.

22.4.  Dddexr Kommrona.

23. DKcHepHMeHTaIbHOE
000CHOBaHHE KBAaHTOBOM

MeXaHHKH. CnexTpsbl
aTOMOB. Bosnbl ae
Bpoiias.

23.1. JluHe#yaTele CIIEKTPHI aTOMOB.
23.2. Mognenb aromoB 1o Pesepdopay u Bopy.
23.3. Teopus Bopa [uist aTOMHOTO siipa BOJOPO/A.

23.4. Tunote3a ae bpoiins. J{udpakitus 31eKTpOHOB.



23.5. Coornomrenns HeonpeneaeHnocreit I eiizenGepra.

24. Tpocreiimue KBAaHTOBOM

MEeXaHMKH.

3aa4m

27.21. YpaBHenue
CTaTHCTHYECKUH CMBICI BOIHOBOH (QyHKITHH.

Ipenunrepa.

27.22. Yactuna B TIPSAMOYTONIBHOW HOTCHIMAIBHON sIME.
Pemenne
BOJIHOBBIC QDYHKIIUM U SHEPTEeTHIECKHIA CIIEKTP.

ypaBuenust  Illpemunrepa.  CoOcTBeHHBIE

27.23. TloreHumanbHblid 6apbep. TyHHEIbHBIH 3D EKT.
27.24. JluHeiiHblii rapMOHHYECKUIT OCLIUILISATOP.

25.

aToOMOB.

COBpeMeHHlﬂe NMPpeACTABJIEHUSA O CTPOCHHUH

25.1. Yacruna

B chepuuecku nose.
Boopoono106HbIe aTOMbI B KBaHTOBOH MEXaHHKE.

VYpaBHeHue

CUMMETPUYHOM

Ulpeaunrepa i CTalMOHAPHBIX

COCTOSTHHH.

25.2. DOHepreT

WYECKHEe  ypPOBHHM. OHeprus  BO30OYKIEHHS U

HMOHHU3AIIAH.

25.3. CrieKkTphl

atoMoB. Bosnosbie Gynkunn. KBanToBble uncia.

25.4. IIpoctpa
HCTBEHHOE DPACIpPE/IeICHHE TUIOTHOCTH BEPOSTHOCTH

JUIA DJIEKTpOHA B aTOME BOAOpOaaA.

25.5. Mtuoros

JeKTpOHHbIe aToMbl. [TpuHIun Iaynm.

25.6. Crpykry
pa SHEPreTHYECKHX YPOBHEH B MHOTOAICKTPOHHBIX

aroMax.

25.7.
Tlepuoauueckas cucrtema 21eMeHTOB Menieneena.

25.8.

Pentren

OBCKoe u3inyudeHue. 3akoH Mosmu. Topmosnoe

PEHTTCHOBCKOC U3IIy4YCHHUE.

26. 3oHHasi TEOPHS TBEPABIX
Tel

26.1.

30HHas  CTPYKTypa

3JIEKTPOHOB TBEPAOIO TEJIa.

OHEPreTUYCCKOro CIIEKTpa

26.2. 3amonHEHWE 30H: MCTAUIBl, JHUAJICKTPUKH |

MOJTYIPOBOIHUKH.

26.3. Pacnpenenenmne ®epmu. YposeHs Depmi.
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27.3.

27.8. TemneparypHas

27. KBanroBast Teopus
3/IeKTPONPOBOXHOCTH MeTa/LI0B "
NOJIyPOBOHHKOB
OneKTPONpPOBOHOCTE  METaioB.  BrIpoxknenue

JNEKTPOHHOTO ra3a B MeTalax. TemieparypHas
3aBHCHMOCTB JIEKTPONPOBOAHOCTH METAILIOB.

SIBenne
3JIEKTPOHHbIE
BBICOKOTCMHGpaTypHOﬁ CBEPXTIPOBOAUMOCTH.

CBEPXMPOBOANMOCTH. KyT[CpOBCKI/IC

naphl. ITonsTue

MarauTHblE CBOWCTBA CBEPXIPOBOAHMKA. 3axBar u
KBAaHTOBAHHWEC MAarHMTHOI'O IIOTOKA.

TynHenbHbIH KOHTAKT. Dddekt xosepcona u ero
TIPUMCHECHHE.

SHCKTPOHPOBOHHOCTB TIOJTYIIPOBOJHUKOB. Tlonsitue

JIBIPOYHON IIPOBOAUMOCTH.

CoOCTBEeHHbIE U IPHMECHbIC

DJEeKTPOHHBINA U ABIPOYHBII MOIYITPOBOIHUK.

MOJTyHPOBOJAHUKH.

JIOHOpHBIE ¥ aKIENTOPHbIC SHEPTETHUCCKUE YPOBHU.
VYposenb Oepmiu B 0JIyNPOBOJHUKAX.

3aBUCUMOCTH
3JICKTPONPOBOJIHOCTH IOJIYIIPOBOJHUKOB.

28. CTpoeHue aTOMHOTO siipa
28.1. CTpoeHHe aTOMHOTO si/pa.
28.2. Jledekt Macchl. DHEprust CBs3H.
28.3. Mopenu siapa.
28.4. IMpupona sIepHbIX CHIL
28.5. PannoakTiBHOE W3TydeHHE M €ro BHIEL
Ilpubopsl UL PErHCTpallid  PagMOAKTHBHBIX
M3Iy4CHUH M YaCTHIL.
28.6. 3aKoH PaJMOAKTUBHOTO pacmaja.
28.7. 3aKOHOMEPHOCTH Oi-pacraja u B-pacnaza.
29. SlnepHble peakuHu
29.1. SlnepHble peaKuuH.

Tpespaienue suep.

29.2. Poibp  HeHTPOHOB.
Peakuust nenenust siaep. LlerHast peakuus JIeMeHHS.

SlnepHblit peakTop.

29.3.
CHHTE3.

TepmosiiepHblii
DHeprust Ynpasnsemslit

TEPMOSIICPHBIH CHHTE3.

3BE3/.

30.2/1eMeHTaApHBIE YACTHIBI

30.1. Hepapxus cTpykTyp
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Marepuu. qaCTl/lL[l:I W AaHTUYaCTHUIIBI.

30.2. DusuuecKuit
BAKYyM.
30.3. CranpapTHas

MOJZIeNIb 3JIEMEHTapHBIX YacTull. KBapku, JIenTOHBI,
KBaHTHI (DYHIAMEHTAIIbHBIX IIOJICH.

30.4. DyHaMeHTalbHbIE
BO3/IeicTBHA. APOHBIL.

30.5. Snpa aTOMOB.
ATombl. Monekynsl.



JK3aMeHAlHOHHbBIE BONpochkl: Pusuka. 2-3-i ceMecTphl

1. MexaHUYeCKOe JIBUKCHHUE. OCHOBHBIE KHHEMATHYECKUE XapaKTECPUCTUKU M.T. HepeMeLueHHe,
CKOPOCTh, HOPMAJIbBHOC W TAaHICHIUAJIBHOC YCKOPEHHSA 4YaCTULbl NPpU KpHBOHHHeﬁHOM JBUXCHHHU.
BpamaTem,Hoe JBUXCHUC M.T.

2. 3akonel Hptorona. [lpuHnmn otHocutensHOocTH [ammnes. IlpeoOpasoBanme [ammes.
Knaccuueckuit 3akoH cnoxeHus ckopocteid. IlepBbrii 3axkoH Herorona. IlonsTHe uHepuanbHON
cucteMbl orcueta. Macca. Bropoil 3akon Herotona. MMnynbsc Tenma. YpaBHeHue nBrkeHus. Tperuit
3akoH HproToHa. OCHOBHas 3aa4a TUHAMUKH M.T.

3. 3akoH COXpaHCHUS uMITyjibCa M €ro IPHUMCHCHUC. 3aKoH JABUXKCHUSI ILICHTpAa HWHEPLUUH.
PeaktrBHOE JABHKCHHC.

4. Pabora. MomHocTs. KuHerndeckas W NOTeHIManbHAs dHeprus. IloTeHIMambHAs SHEPTUSL
yapyroctd. IloreHuuanbHas 3Heprus TAroreHus. CBsA3p IOTEHLUHANbHOW CHJIBl C IOTEHIMAIbHON
SHEpPrueH.

5. 3aKk0oH COXpaHEHHMs dSHepruu B MexaHuke. KoHcepBaTHBHBIE M IUCCHIIATHUBHBIC CHCTEMBIL.
Buytpennss sHeprus. O0medu3ndecKiii 3aK0H COXPaHSHUS YSHEPTUH.

6. MOMEHT CHUJIBI U MOMEHT UHEpHOHU TEjIa OTHOCHUTCIBHO OCH. VpaBHeHHe JABWXXCHUA TCIIa,
Bpalmaromerocss BOKPYT HeHOHBH)KHOﬁ ocH. Pa60Ta, MOIIHOCTb, KHHETUYCCKas JSHCPrust Ipu
BpallaTeJIbHOM ABUXCHUU.

7. MomeHT uMmiyibca. 3akoH COXpaHECHHS MOMEHTA UMITYJIbCA. Z[BI/I)KeHI/Ie B HEHTPAJIbHOM I10JI€.

8. Ocnosubre nonoxxeHuss MKT. Monens nneansrnoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-
KHHETUYECKOW TEOpHH. Y paBHEHHE COCTOSHUS MJICAIHOTO T'a3a. 3aKOHBI HI€AIbHBIX Ta30B.

9. Wneansubiit ra3 B cunoBom none. Pacnpenenenue Bonbimana. bapomerpuueckas dopmyna.
MakcBeoBcKoe pacnpe/ieIeHHe MOIEKyIl HealbHOro rasa 1o ckopoctsam. Onsit HTepHa.

10.  IlepBoe Hawano TepMoAMHAMUKU. BHyTpeHHss sHeprus. PabGoTa rasa mpu H3MEHEHUH €ro
obbema. Temnota. Termnoemkocts. [IpuMeHeHHe epBOro Havana TEPMOJUHAMUKH K U30IPOLIECCaM.

11. Bropoe Hawano TepmoauHaMuku. TemnoBele Mammubel. Lluxn  Kaphno. Ourponus.
CraTvcTHYECKUII CMBICI BTOPOrO Hadana TEPMOAMHAMMKH. OHTPONMA KaK KOJIMYECTBEHHAs Mepa
CTpEMJICHHs OT IOpsJKa K Xa0TUYHOCTH B COCTOSHHM TEIUIOBOro paBHoBecHs. IIpuHIMI Bo3pacTaHus
SHTPOIHMHU OTKPBITOI CHCTEMBI.

12.  Tsepmsle Tenma. CTpoeHHE KPUCTAUIMYECKUX U aMOp(HBIX TBepABIX Tel. Kpucramnmuueckue
pewerku. Tunsl kpuctamnos. [edektsl kpuctananyeckoi pemeTky. TenmoéMKoCTb KpUCTaIIoB

13.  DnexTpocTaTHKa. OIEKTpUUYECKUH 3apsad. 3aKkoH coxpaHeHHsa 3apsaga. 3axoH Kymona.
HampshkeHHOCTB M ITOTEHIHAN 3JIEKTPHYECKOTo Mo, [IpHHINT CyTIepIo3uIuH.

14. Teopema Octporpazckoro — ["aycca [uis moist B BakyyMme U ee mpuMeHeHue. [lone paBHOMEpHO
3apsDKCHHBIX TeJ: HUTH (IWJIMHAPA), THIOCKOCTH, cepsbl, mapa.



15.  Juonextpuxu. Ilonsgpusaumss  auanekTpukoB.  Ilonspu3oBaHHOCTb,  AMAIIEKTPUYECKAs
BOCIIPUUMYHUBOCTD, AUIIEKTPUUECKAsk IPOHULIAEMOCTb BEILECTBA. BEKTOP 3JIEKTPHUUECKOTO CMEIIECHHUS,
U UX CBA3b C BEKTOPOM INoisapu3oBaHHoCTH. Teopema I"aycca mis moms B JUINIEKTPUKE.

16.  IIpoBOTHHKHM B 3JICKTPOCTATHYECKOM IOJNE. DJIEKTPOSMKOCTh MPOBORHHUKA. KOHIEHCaTOpHI.
DHeprus 3apsHKCHHOTO TPOBOTHMKA. DHEPTHsl 3apsDKEHHOTO KOHAEHCATOpa. DHEPrHs JJIEKTPUYECKOro
nosst. OObeMHast INIOTHOCTD SHEPTUH.

17.  Dnexrpuueckuil Tok. 3akoHsl OMma u [xoyna—JleHna B auddepeHanbHoi U UHTerpalbHON
¢dopmax, U HX OOOCHOBAaHHE C MO3HUIMN KIACCHYECKOW TEOPHH DJIEKTPOHNPOBOJHOCTH METalIOB.
ConporuBienue nposoanuka. [locnegoBarensHoe U napauieIbHOE COSIUHEHUE CONPOTUBICHUI.

18. VYcenoBust cymecrBoBanusi Toka. Croponnue cuibl. D.J1.C. 3akon Oma Ui HEOAHOPOIHOTO
ydacTka nemu. 3akoH Oma juis 3aMkHyToH nemu. [IpaBmma Kupxroda s pacdera pa3BeTBIEHHBIX
LeTeH.

19. MarnutHoe none. MaruutHas HHAyKUus. JIMHUM MarHUTHON HHIYKIMK. 3akoH bro—
Cagapa—Jlannaca. HanpspkeHHOCTh MarHUTHOTO NOJs.  LIMpKysamus BeKTopa MarHUTHOM
naaykun. [lomst BuxpeBble n noteHnmanbHele. [10TOK BekTopa MarHUTHOW HHAYKUIUH. Teopema
T"aycca 11 MarHUTHOTO TIOJISL B BaKyyMe.

20. CunoBoe peiictBue MarHutHoro mnois. Cuma Awmmepa, cuna Jlopenua. PaGora mo
MepeMEeIeHHI0 MPOBOIHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM IIOJI€.

21. DeKTpOMarHUTHAs UHIYKIHS. 3aKOH 3JIeKTpoMarHuTHON HHAYyKImU. O./1.C. HHIyKINK B
JIBIDKYIINXCS W HEMOJBIDKHBIX NMPOBOJAHWKAX. [IpWHIMIT NeicTBHS TeHEpaTOpOB IEPEMEHHOTO
TOKA.

22. IHAyKTHBHOCTh KOHTYpa. MHIYKTHBHOCTh coiieHoHa. SIBieHue camonHaykimu. J./1.C.
CaMOMHAYKUUH. MarHuTHas SHeprust Toka. [[0THOCTh S9HEPrUi MarHUTHOTO MOJISL.

23. MaruutHble cBoiicTBa BemiecTBa. OpOUTaIbHBIE M CIWHOBBIE MArHUTHBIE MOMEHTBI
9JIeKTpOHOB. HamarHnuumBaHue mapaMarHeTUKOB M JUAMarHeTUKOB. HaMarHW4eHHOCTb.
MarHuTtHasi BOCIPUUMYUBOCTh U MarHUTHas MPOHULAEMOCTh BeliecTBa. DeppoMarHeTuku U ux
cBoiicTBa. JloMeHHas CTPYKTypa. MarHUTHBINA THCTEpE3HC.

24. duspyeckue OCHOBBI Teopud MakcBemna Uil 3IEKTPOMArHUTHOTO MOMA. 3aKOH
JNIEKTPOMArHUTHOH MHAYKIMH B Qopme MakcBemna. BuxpeBoe aiekTpuueckoe mone. 3akoH
MOJTHOTO ToKa B popme Makcsemna. Tok cmemenus. Cucrema ypaBHeHHI MakcBema.

25. CBoOomHBIC MeXaHWYECKUE KoJieOaHuss 03 TPEeHHs W TMPH HAIMYWHM TPEHHs. YTpyras
KkBazuymnpyras cuia. JupdepeHnuanbHple YpaBHEHHS ABIKCHHUS TPY)XKUHHOTO MAasTHHUKA C
TpeHHeM U 0e3 TPEeHHs U MX pelieHHs. AMIUIMTYZAA, KPyroBas 4acToTa, (paza rapMOHHYECKOrO
kosiebanus. Koapduuuent 3aryxanus. Jlorapupmudeckuit nexpement. Jloopornocts. Ilepron
3aTyXarOLUX KOJIeOaHuH.

26. BbIHYX/IeHHBIE MEXaHHYECKHE  KOJIeOaHWs OCLUUIATOpA IOJ JCHCTBHEM BHEIIHEH
cuHycouanbHOi cuibl. JluddepeHuuanbHoe ypaBHEHHE M €ro penleHHe. AMIUIHTYAa u ¢asa
BBIHYK/ICHHBIX KoyieOaHuii. PesoHaHc.

27. BBIHYK/ICHHBIC JJICKTpPOMarHWTHBIC KoneOanus. IlepemeHHblid Tok. YacToTHBIE
3aBUCHMOCTH aMILIUTY/]] TOKA, HATPSDKEHHUH, CABUTA (ha3 MEKIY TOKOM U HANPSIKESHHEM.



28. BomHoBoe JABHKCHHC. npOHOJ’ILHLIC U TIOTICPCUYHBIC BOJIHBI. CKOpOCTL pacnpoCcTpaHCHUSA
BOJIHOBOTO ()pOHTA. YpaBHEHHE IUIOCKOH Oerymeil BouHBI. JIJIMHA BOJNHBI, BOJHOBOE YHUCIO.
BonnoBoe ypaBHeHue. [InoTHOCTS MOTOKA 3HEpruu (BeKTOp YMOBa). MHTEHCHBHOCTD BOJIHBIL.

29. DieKTpOMarHUTHbIE BOJNHBL. YPaBHEHHE INIOCKOH 3JIEKTPOMAarHUTHOII BONHEL BonHoBoe
ypaBHeHue. a3oBas CKOPOCTb DJJEKTPOMArHUTHBIX BOJH. Bektop VYwmosa-IloliHTuHra.
HcTounnku sneKTpoMarHuTHBIX BONH. 1Ikana 37eKTpOMarHUTHBIX BOJIH.

30. I'eomeTpuyeckast ONTUKA. 3aKOHBI T€OMETPUYIECKOI ONTUKU U UX IPUMEHEHHE (IPU3MBL,
IUIOCKHE U c(hepHUIecKe 3epKaia, IMH3bI).

31. Untepdepenunss BomH. KorepeHTHOCTh BONH. MeTOObl IMOJNYYSHHS KOTEPEHTHBIX
HCTOYHUKOB CBeTa W HaOmoneHus uHTepdepeniun. OOmpe ycioBus HHTEp()EpEeHIHOHHBIX
MaKCHMMYMOB 1 MHHUMYMOB CBETa JIByX KOT€PEHTHBIX BOJH. HTephepeHIUs B TOHKUX TUICHKAX.
ITonocs! paBHoro HakioHa. [Tonockl paBHO# TomuuHbL. Konbia HetoToHa.

32. Mudpaxmus ceera. Ipunnun Iroiirenca-®penens. Merox 30oH ®penens. Judpaxmus
Dpenens. Judpakius Opaynrodepa Ha menu U Ha qudpakuuoHHON pemerke. CHeKTpanpHOe
PpazIIoKEHHE.

33. EcrecTBeHHBII 1 mosspu3oBaHHBIA cBeT. [lomspusaropsl. 3akoH Maroca. Ilonspuzarms
CBETa MNpPU OTPAKEHUHM M TIpeIoMiIeHHH cBera. 3akoH bproctepa. Ilomspusanust cBera npu
JBOMHOM JydenpenomiaeHnd. [Toyspu3aoHHbIe IPU3MBI U IIOJISPOUIEL.

34. B3amMozelicTBHE 3IEKTPOMarHUTHEIX BOJH ¢ BemmecTBoM. Jlucmepeust ceera. Hopmanbnas
U aHOMaJIbHas JUCIEepCHA. DIeMeHTapHas JIeKTPOHHAs TeOpUsl JUCTIEPCUU.

35. IlpotuBopeuns knaccuueckoi ¢(usuku. M3mydenue uepHoro tenma. 3akoH Kupxroda.
3akon Credana-bonbivmana 3akon cmemenus Buna. KBantoBas rumoresa [lnanka. dopmyna
[nanka 1uist TermnoBoro uanydeHus. OnTuyeckas HUPOMETPHSL.

36. dorornexrpuueckuii 3dpdexr. 3akoHsl GoTodddekra. YpaBHeHHe OWHINTEHHA I
¢dororddexra. Umnynbe ¢porona. JJaBnenue ceera. dpdexr Komnrona.

37. DkcnepuMeHTaNbHOE 0OOCHOBaHHE OCHOBHBIX MIEH KBaHTOBOI MexaHukH. JInHeidaTble
criekTpsl aToMoB. Mozens atomoB 1o Pesepdopny u bopy. Teopust Bopa st atoma Bogopoza.

38. T'mmoteza ne bBpoiins. dubpakuus 31eKTpoHOB. COOTHOIICHHUsST HEOMpeneIeHHOCTEH
Ieiizenbepra. Ypasuenue llpenunrepa. CTaTUCTUUECKHI CMBICT BOJTHOBON ()YHKLIUH.

39. Yactuiia B mpsMOYroJbHOW TOTCHIMAaNbHON siMe. Pemenue ypaBuHenus Illpenunrepa.
CoOcTBeHHBIC BOJHOBBIE (YHKIMH U OSHeprerHdeckuil cmekrp. IloTeHnumanbHbIl Gapbep.
TyuuenbHbIN 3 PeKT.

40. Yacruma B chepuueckoM CHMMETPUYHOM Ione. BogopogononoOHble aTOMBI B KBAHTOBOH
MexaHuKe. YpaBHeHue lllpenuHrepa Ojs CTallMOHAPHBIX COCTOSIHUM. DHEpreTH4ecKue ypOBHH.
OHeprus Bo30yxaeHus U HoHu3anuu. CriekTpsl aToMoB. BonHoBbIe ¢yHKIIuN. KBaHTOBBIC YnCTA.
[IpocTpaHcTBeHHOE pacHpeeraeHNe INIOTHOCTH BEPOSITHOCTH A1 3JIEKTPOHA B aTOME BOIOPOJIA.



41. MHoroanekrponHsle aToMsl. [Ipunrmun Ilaymu. CTpykTypa 3HEpreTuueckux ypoBHEH B
MHOT'ORJIEKTPOHHBIX aToMax. Ilepuoauueckas cucrema »iaeMeHTOB MenseneeBa. PeHtreHoBckoe
uznydeHue. 3akoH Moznu. TopMO3HOE PEHTTEHOBCKOE U3ITyUeHHUE.

42. Atombl B MAarHUTHOM TMoJie. Paciieruienne sHepreTndeckux ypoBHel. Dddekr 3eemana.
AHoManpHOE paciieruieHne. ClimH 3JeKTpoHa. ATOM B MOJIeKyie. MoJeKy IspHbIE CIIEKTPHI.

43. DneMeHTHl KBaHTOBOH TEOpPUH H3IyueHUs. BBIHY)XIEHHOE U CIIOHTaHHOE U3IIydeHHE
¢oronoB. Koopunuentsr DiiHiurelina. TennoBoe paBHOBeCHOE M3nydyeHHe. JIFOMUHECIICHIHS.
IMpuHnun pabGoTsl KBaHTOBOrO TeHepatopa. OTKpHITBIA pe3oHatop. CBoiicTBa Jla3epHOro
H3ITy4eHHs U ero IPUMEHEHHE.

44. 30HHas CTPYKTypa SHEPTETHYECKOTO CTIEKTpa 3IEKTPOHOB TBEPAOrO Tela. 3alloTHEHHE
30H: METaJUIbl, AUAIEKTPUKU M TonynpoBoaHuku. Pacnpenenenne depmu. Yposens depmu.
BeiposkieHue 3J€KTPOHHOIO I'a3a B MeTajlIax.

45. DIexTponpOBOIHOCT METaJlIOB. TemnepatypHas 3aBHCHMOCTb. SBnenue
cBepxmpoBoauMocTu.  KymepoBckue — 2/eKTpOHHbIE — mapbl.  MarHMTHBIE — CBOMCTBa
CBEPXIIPOBOJHUKA. 3aXBaT U KBAHTOBAHUE MATHUTHOIO NOTOKA. TyHHENbHBII KOHTAKT. D ekt
JIxo3edcona u ero npuMmeHeHue. IIoHATHE BBICOKOTEMIIEPATyPHO CBEPXIIPOBOAUMOCTH.

46. DneKTpONpPOBOIHOCTh  IOJIYIIPOBOAHUKOB. IlonsiTne ABIPOYHON IPOBOIMMOCTH.
TemmepaTypHass ~ 3aBHCHMOCTh  3JCKTpONpOBOAHOCTH.  COOCTBEHHBIE M TPUMECHBIC
MOJYIPOBOTHUKH. DJIEKTPOHHBIA W JBIPOYHBIN TMOJYNPOBOAHHUK. J[OHOpHBIE M aKICMITOPHBIC
JHEPreTUYeCKUe ypoBHH. Y poBeHb DepMu B OIYNIPOBOAHUKAX.

47. KOHTaKT 2JICKTPOHHOTO U JBIPOYHOrO IOIYNPOBOAHHMKOB. [loTeHIMaNbHBIH Gapsep P-N
nepexosia. BonbramnepHas XapaKTepHCTHKa MOMYTPOBOJHIUKOBOTO quoza. TpaH3ucTop.

48. Crpoenne aromHoro siapa. Jlepexr maccel. DHeprus cBsizu. Momenu sapa. [Ipupona
SIICPHBIX CHIL.

49. PanuoakTHBHOE HM3IyYeHHE W €ro BUABL. [IpnOOpBHI Ui permcrpanuyl paaroaKTHBHBIX
M3IydeHHH W dYacTHIl. 3aKOH pPaJHOAaKTHBHOTO paciaja. 3aKOHOMEPHOCTH O-pacmajga u fB-
pacnana.

50. Snepusie peaximu. IIpeBpamenue saep. Pons HeliTpoHoB. Peaxnust nenenus spep. Llennas
peaxius feneHus. SnepHeii peakrop. TepMmosiiepHbIl CHHTe3. DHeprus 3Be3l. YIPaBiIieMbIid
TEPMOSIAEPHBIN CHHTE3.

51. CoBpemenHas ¢u3ndeckas kapTuHa mupa. Mepapxus cTpykTyp Marepuu. HacTuibl u
aHTHyacTUIel. Dusnveckuit BakyyM. CraHmapTHas MOJENb 3JIEMEHTapHBIX dacTul. KBapkw,
JIENITOHBI, KBAaHTHl (yHIAMEHTAIbHBIX MoJeld. PyHnaMeHTaJbHbIE BO3AECHUCTBUS. AJPOHBI.
T'opsiuast Mmoaens u sBotOIM BeeneHHOM.



