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1. Iesin ocBOeHUs1 y4eOHOM JMCIUIITTHHBI

OCHOBHOH TIeJTBI0 U3yUYeHHS yIeOHOH muctuuInHbl «Du3nkay sBisercs: popMupoBaHUe
y o0y4arolerocs KOMIETEeHIMH 1)1 HayYHO-UCCIIEJ0BATEIbCKOM e TETbHOCTH.

HayuHno-uccienoBatenbekas 1€4T€IbHOCTb!

aHaJIu3 HayYHO-TEXHUYECKON MH(OpMaIK, 0TE€YECTBEHHOTO 1 3apy0eXHOT0 OMbITA I10
TEMaTHKE UCCIICJOBAHMS;

ydacTHe B paboTax IO OpraHU3aliK U IPOBEIEHHUIO SKCIIEPUMEHTOB Ha JEHCTBYIOIINUX 00BEKTaxX
I10 3a/1aHHOM METOJIUKE;

00paboTKa pe3yJbTaTOB IKCIIEPUMEHTAIIBHBIX UCCIIEIOBAHUN C IPUMEHEHUEM COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOIMH U TEXHUYECKHX CPE/CTB;

IIPOBEJCHUE BHIYMCIUTENBHBIX SKCIIEPUMEHTOB C UCIOJIb30BAaHUEM CTaHJAPTHBIX IPOIPAMMHBIX
CPEJICTB C LIEJIBIO MOJIyYeHHUs MaTEMaTHUECKUX MOJIEIeH MPOLEecCOB U 0ObEKTOB aBTOMAaTHU3AINH
U YIIpaBJICHHUS;

MOJTrOTOBKA JAHHBIX M COCTaBJICHUE 0030pOB, pehepaToB, OTUETOB, HAYUHBIX ITyOIUKAIUHA U
JIOKJIa/I0B Ha HAy4YHbIX KOH(QEPEHIMIX U CEMUHApax, y4acTHUe BO BHEIPEHUU PE3yJIbTaTOB
UCCIIeIOBaHUN U pa3paboToK;

OpraHu3aIys 3alUThl 00bEKTOB HHTEIUICKTYaIbHON COOCTBEHHOCTH U PE3yJIbTaTOB
UCClIeIOBaHUM U pa3pabOTOK KaKk KOMMEPUECKOM TailHbI IpeANpUATHUS.

B paGoueii nporpamme o «®u3nke» 3a105k€Hbl OCHOBBI (POPMHUPOBAHUS Y OYAYIIHUX
OakanaBpoB MOJAX0/a K PELICHUIO MPOPECCHOHANBHBIX 3a/1a4, OPUEHTUPOBAHHBIX Ha
NPUKIaJHON BUJ (BUABI) MPO(ECCHOHATBHON AEATEIbHOCTH KaK OCHOBHOM, UTO peajinzyercs Ha
OCHOBE COBPEMEHHBIX 3HAaHUH (PyHIaMEHTAJIbHBIX 3aKOHOB (DM3UKH, a TAaKXKe
€CTECTBEHHOHAYUYHBIX IPEJCTABICHUN O MaTepUH, ABUKEHUU U (yHIaMEHTaJIbHbIX
B3aMMOJECHCTBUSIX.

Jucnummmza «Pu3nKa», OTHOCSINAACA K €CTECTBEHHOHAYYHBIM JIUCLHUIUIMHAM, IIPEIIOIaract
Takxe (opMupoBaHue y Oy ynmx 0akaiaBpOB HaBBIKOB M YMEHHH B CIEIYIOUINX 00JIACTSIX:

- aHaJIM3 HAyYHO-TEXHUYECKON MH(OpMALINY, OTE€YECTBEHHOTO U 3apyOEKHOTO OIbITA IO
TEMaTHKE UCCIICJOBAHMS;

- IPOBEJICHUE BBIYUCIUTEIBHBIX SKCIIEPUMEHTOB C UCIIOJIb30BAaHUEM CTAHJAPTHBIX
MIPOrPaMMHBIX CPEJICTB C LIEJBIO MOJyYEeHUsI MaTeEMaTHUECKUX MOJIENIEH MPOLEeCCOB U 0OBEKTOB
aBTOMATHU3AlMH U YIIPABJICHMUSI,

- MOJITOTOBKA JJAHHBIX M COCTaBJIEHUE 0030pOB, pedhepaToB, OTUETOB, HAYUHBIX ITyOJIUKAIMNA U
JIOKJIa/I0B Ha HAYyYHBIX KOH(PEPEHIMIX U CEMUHApax, y4acTHe BO BHEJIPEHUU PE3yJIbTaTOB
UCCIIeIOBaHUN U pa3paboToK.

Nzydenne kypca obuieit Gu3MKU B TEXHUUYECKOM YHUBEPCUTETE 00YCIOBICHO
OCHOBOIIOJIAraroLIel posbio PyHIaMEHTaIbHBIX HAyK B OJrOTOBKE CIELUAINCTOB. JTO CBSA3aHO
C TEM, YTO BHEJPEHUE COBPEMEHHBIX BBICOKUX TEXHOJOTUH B MPAKTUYECKYIO NH)KEHEPHYIO
JeSITEIbHOCTD MPEATNOIaraeT OCHOBaTeIbHOE 3HAKOMCTBO PA0OTHHUKOB € (PU3NUECKUMHU
OCHOBaMH IIPOTEKAHUS COOTBETCTBYIOIINX MPOLIECCOB, C KIIACCUYECKUMH U C HOBEMIINMU
MeToJlaMu (PU3NYECKUX HcciaeoBaHuil. [JaHHbIN Kypc Ja€T BO3MOXHOCTb Oy Iy LM
CHeUalIicTaM MOoJIyYUTh TpeOyeMble 3HaHUS B 00J1aCTH (PU3UKHU, a TAK)KE IPHUOOPECTH HaBBIKU
UX JAIbHEUIIETO MOIOJHEHUS, UCTIONb3Ysl B 3TUX LIESAX pa3IMyuHbIe (B TOM YHUCIIE —
AIIEKTPOHHBIE) UCTOYHUKH WHpopManuu. bosee Toro, mporpaMma TUCIUIIIHHBL « DH3HKa
chopMHpOBaHa TAKMM 00pa30M, UTOOBI HE TOJIBKO JaTh CTYJCHTaM MpejacTaBlIeHue 00
OCHOBHBIX pa3zienax (pU3UKH, MO3HAKOMUTH UX ¢ HanboJiee BaKHBIMU 3KCIIEPUMEHTAILHBIMU U
TEOPETUYECKMMHU PE3YJIbTaTaMH, HO U MIPOBECTH J€MapKalMI0 MEKy HAy4YHBIM M aHTUHAYYHBIM
MOJIXOJIOM B U3YUYEHHH OKPY’KAIOLIET0 MUpA. JIMCIUIUIMHA YUUT CTYIJEHTOB CTPOUTH MOJEIIN
IIPOUCXOAIINX SIBJICHUN U IPOLECCOB, IPUBHUBAs MIOHUMAaHUE IPUYNHHO-CIIEICTBEHHON CBS3H



MeXay HUMH, (GOopMUPYs y OyAyIIMX CHEIHATUCTOB MOAJUHHO HAyYHOE MUPOBO33PEHHUE.
Kpowme Toro, pusuka co3gaer yHUBEpcanbHyI0 0a3y s H3yueHUs: 00MenpoPecCHOHANBHBIX U
CHeHMalIbHbIX JUCLMILINH, 3aKIaIbIBAacT PyHIAMEHT MOCIIEAYI0IEero oOy4eHrs B MarucTpaType,
acnupanTtype. OHa JaéT 1eapHOoe MpeIcTaBIeHHe 0 GU3NYECKUX 3aKOHAX OKPYKAIOIIero MUpa B
UX €IMHCTBE U B3aUMOCBSI3H, BOOPYXkKaeT 0akaIaBpoB HEOOXOAMMBIMH 3HAHUSAMHU JUIS PELICHUS
HAyYHO-TEXHMYECKUX 33/7a4 B TEOPETHUUECKUX U NMPUKIAJHBIX aCIIEKTaX.

3aa4u TUCUUIUIMHBL

- (hopMupoOBaHME y CTYJJCHTOB OCHOB €CTECTBEHHOHAYYHOI KapTHHbBI MUpa,

- OCBOEHHE OCHOBHBIX (DU3NYECKHX TEOPUH, TO3BOJISIONIMX ONKUCATH SIBICHUS B IPUPOJIE, U
IpeIesIOB MPUMEHUMOCTH 3THUX TEOPHH JJISl pEIICHUS] COBPEMEHHBIX U TIEPCIIEKTHBHBIX
TEXHOJIOTUYECKUX 3a]1a4;

- oBJIaZicHHE (PYHIAMEHTAILHBIMU PUHIMIIAMU U METOJAMU PEUICHUS HAyYHO-TEXHUYECKIX
3aja4, IpUOOPETEHHE HABBIKOB SKCIIEPUMEHTAIBHBIX HCCIICIOBAHNI W OIICHKH CTETICHU
JIOCTOBEPHOCTH IOJIy4aeMbIX PE3yIbTaTOB;

- (hopMupoBaHHE HABBIKOB IO IPUMEHEHHUIO TOJI0KEHUN (PYHIAMEHTAIBHONW (DU3UKU K
IpPaMOTHOMY Hay4YHOMY aHAJIM3Y CUTyallui, ¢ KOTOPBIMH CHELUATIUCTY MPUAETCS CTAIKUBATHCS
IPY CO3JIaHMM HOBOM TEXHUKH U HOBBIX TEXHOJIOIHH;

- 03HaKOMJIEHHME CTYJIEHTOB C UCTOPUEN U JIOTUKOMN pa3BUTHSI (PU3UKU U OCHOBHBIX €€ OTKPBITUH.

B pesynbrare ocBOeHUSA AUCHUIUIMHBI «DPU3HKa» CTYACHT JTOJKEH HAYyYUThCS UCIIOJIB30BATh
3aKOHBI (PU3MKH B BAKHEHIIMX MPAKTUYECKUX MPUIIOKEHUSIX; TO3HAKOMUTHCSI C OCHOBHBIMU
¢u3nUeCKUMU BeIMUMHAMHU, 3HATh UX OIpPE/eNIEHHE, CMBICII, CIIOCOOBI M €JMHULIBI UX
U3MEPEHUs; IPEICTABIATE ce0e PyHAaMeHTaTIbHbIC (PU3NUECKUE SKCTIEPUMEHTHI M UX POJIb B
pa3BuUTHU Hayku. Kpome Toro, CTyA€HT 10JIKeH NpUoOpeCcTH HaBBIKU pabOTHI ¢ Mprudopamu u
000py/I0OBaHHEM COBPEMEHHOHN (PU3NUECKOM Jab0opaTOpUn; HABBIKK MCIIOJIb30BAHUS Pa3IMYHbIX
METOAMK (PU3MUECKUX U3MEPEHUI U 00PaOOTKN IKCIIEPUMEHTAIBHBIX TAHHBIX; HABBIKH
IPOBE/ICHUS aJIEKBaTHOTO (PU3NYECKOT0 U MAaTEMAaTHUECKOr0 MOJIEIIMPOBAHUS, a TAKXKE
NPUMEHEHHS METO0B (PU3UKO-MATEMATHUYECKOTO aHAIN3a K PELICHUIO KOHKPETHBIX
€CTECTBEHHOHAYUYHBIX U TEXHUYECKUX MPOOIIEM.

®dusnka, Kak Hayka o Hanbosee o0IIMX 3aKOHAX MPUPOIbI B TOM MM HHOW CTETIEHU UMEeT
HEIOCPEICTBEHHYIO CBSA3b IIPAKTUYECKU CO BCEMHU JUCLUIUIMHAMU, U3y4acMbIMU HA
MPOTSKEHUH BCETO MHCTUTYTCKOTO Kypca. B yacTHocTH, Ha 3akoHaxX (pU3MKU OCHOBaHa paboTa
BCEX COBPEMEHHBIX aBTOMATUYECKHX YCTPOMCTB nepeaayn, coopa u 06paboTku HH(OPMAIIHH.
HimeHHO MOATOMY B TIpoIiecce YTSHHS JICKIUHI IeTaeTcsl yIop Ha (PU3NIECKHIA CMBICI SIBJICHUH,
HaOJI01aeMBIX B OKPYXKAIOILIEM MUPE.

2. MecTo yueOHO# qucuuminubl B ctpykrype OII BO

VYuebHas qucuuruinHa "@usmnka" otHocuTes Kk 010Ky 1 "Aucuumuimael (Mogynn)" u
BXOJIMT B €T0 0a30BYIO YacTh.

3. [lnanupyemple pe3ysabTaThl 00y4eHHs 0 AUCHUIINHE (MOYJII0), COOTHECEHHbIE C
IUVIAHUPYEMBbIMHU pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHOI MPOTrPaMMBbl

[Ipouecc n3ydeHuns AUCUMIIMHBI HAIIPABJIEH HA (OPMUPOBAHUE CIIETYIOIINX
KOMIIETECHIINH:

OIIK-2 CIIOCOOHOCTBIO IPUMEHSATH COOTBETCTBYIOIINN (PU3UKO-MaTEMaTHUECKHUM
anmapar, MeTO/ibl aHaJIN3a U MOJAETHPOBAHNUS, TEOPETHUECKOTO U
SKCIIEPUMEHTAIBLHOTO UCCIIEI0BAHUS MPU PELIEHUH POPECCUOHANBHBIX 3a/1a4




4. O01mas Tpya10eMKOCTh JUCHUIJIMHBI COCTABJISIET
9 3aueTHBIX eauHUI] (324 ak. 4.).
5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[IpenogaBanue nucuuIUIMHb « PU3MKa» OCYIIECTBISAETCS B (JOPME JICKIIHIA,
1a60paTOPHBIX PabOT U MPAKTUYECKHUX 3aHATUH.JIeKIIK MPOBOASATCS B TPAAUIIMOHHON KIIACCHO-
YPOYHOM OpraHu3allMOHHON (hopme, 1o TUITY YIPaBIIEHHUS IO3HABATENIbHOM 1€ TEIbHOCTHIO Ha
100 % siBnsAIOTCS TPAAMLIMOHHBIMU KJIACCUYECKU-TIEKIIMOHHBIMU (OOBSICHUTENIBHO-
WITIOCTPATHBHBIC); TPAKTUUECKUE 3aHATHS; JabopaTopHble 3ansaTus. [IpakTnueckue 3aHATUS U
nabopatopHbie pabOThl OPraHU30BaHbI C UCTOJIH30BAHUEM TEXHOJIOTUI Pa3BUBAIOLIETO
o0yueHus. YacTb MPaKTUYECKOTI'0 Kypca BBIIOIHIETCS B BUJIE TPAJAULIMOHHBIX IPAKTHYECKUX
3aHATUN (00BSACHUTENbHO-UUIIOCTPATUBHOE pelieHue 3a7a4). OcraiabHas 4acTh IPaKTUYECKOT O
Kypca IPOBOJUTCS C UCIOJIb30BAHUEM MHTEPAKTUBHBIX TEXHOJIOTUN, OCHOBAHHBIX Ha
KOJIJIGKTHBHBIX crioco0ax o0yueHus. YacTb 1a00opaTOpHBIX paOOT BHIIOIHIETCS B BUJIE
TpaJlMLIMOHHBIX TAOOPATOPHBIX 3aHIATUM, a Ipyras 4acTh IPOBOJUTCS C UCIIOIb30BAaHUEM
MHTEPAKTUBHBIX TEXHOJIOTHI, B TOM UUCIIE C UCIIOJIb30BAHUEM BUPTYAJIbHOIO IPAKTUKYMA.
@OopMbI HHTEPAKTUBHOW PabOTHI MOTYT OBITH PA3IMYHBIMH, HAIIPUMED, TIPH IMOATOTOBKE K
3amuUTe paboT Ka)/I0ro IUKJIA: MPENnoaBaTellb OPraHu3yeT TUCKYCCHIO IO 00CYKICHUIO
TEOPETUYECKOT0 MaTepuasa Ja00paTOpHbIX paboT, a, IIaBHOE — 110 00CYKIECHHUIO Pe3yJIbTaTOB
BBINOJIHEHMSI U pacuéra norpeurHoctei. [lnan o6CcykaaemMbIx BOIIPOCOB NPUBEIEH B CIIUCKE
KOHTPOJIBHBIX BOIIPOCOB B KOHIIE METOJIMYECKUX YKa3aHUN K KaXKJ0i JabopaTtopHoiil pabore.
Jlasiee BO BpeMs 3amuThl 1a00paTOpHOM paboThI (WK UKIIA TA00PATOPHBIX padoT,
00bEeTMHEHHBIX €IMHON TEMATUKOW) OTBET KaXOTO CTYyJIeHTa OlleHUBaeTcs 1o cucteme PUTM-
MUUT. Ilpu BbINOIHEHNH JIAOOPATOPHBIX pabOT UCHOIB3YETCS BUPTYaIbHbIH
npakTUKyM.CamocTosiTenbHas paboTa CTyIeHTa OPraHu30BaHa C HCIOIb30BaHUEM
TPaJULMOHHBIX BUJIOB pa0OThI U HHTEPAKTUBHBIX TeXHONIOTUH. K TpaguIIMOHHBIM BUIaM paOOThI
OTHOCATCS paboTa ¢ JIGKIIMOHHBIM MaTepHalioM, paboTa ¢ yueOHBIMH TOCOOUSMU, TOATOTOBKA K
MOJYYECHHUIO JOMYCKa, BRITOJHEHHIO U 3aIIUTE Ta0OpaTOPHBIX padoT, pelieHue 3a1aq
JIOMAIIHETO 3aJJaHus ISl IPAKTUYECKUX 3aHATHI. K MHTEepaKTUBHBIM TEXHOJOTUAM MOKHO
OTHECTH OTPabOTKa OTJEJIBHBIX TEM IO 3JIEKTPOHHBIM ITOCOOMSM, MOATOTOBKA K
MIPOMEKYTOUHBIM KOHTPOJISIM B UHTEPAKTUBHOM PEXUME, UHTEPAKTUBHbIE KOHCYJIBTAIIH B
pEeXHUMe pealbHOTO BPEMEHH, BRINOJHEHNE UHANBHUIYyaIbHON paboThI 10 OTAENBbHOI TeMe B
MyJIbTHMEIIHHOM (hopmaTe.OleHKa MOTyYeHHBIX 3HaHUH, YMEHUI 1 HAaBBIKOB OCHOBAaHA Ha
MOAYIbHO-peUTUHroBOM cuctemMbl PUTM-MUUNT. Beck kypc pa3out Ha 9 pa3aenos (Mmoayneit),
NPEJCTaBIAIOIMNX cOO0M JOrMUecKH 3aBeplieHHble 00bEMbI yueOHOM nHpopMarn. DoHIbI
OLICHOYHBIX CPE/ICTB OCBOCHHBIX KOMIETEHIIMH BKJIIOUAIOT KaK BOIIPOCHI TEOPETUYECKOTO
XapakTtepa s OLIEHKH 3HaHW, TaK U 3aJaHUsI IPAKTUYECKOTO CoiepKaHus (peleHue
KOHKPETHBIX 3aJ]1a4, paboTa ¢ JAaHHBIMHU) JUISI OLICHKH YMEHUH U HaBBIKOB. TeopeTnueckue
3HaHUS MIPOBEPSIOTCS MYTEM MPUMEHEHHUS TaKUX OpPraHU3allOHHBIX (OpM, Kak
WHAWBHUAYaAIbHBIE U TPYIIIOBBIE ONMPOCHI (YCTHBIE U MMCbMEHHBIE), BBITIOJIHEHHE TECTOB C
UCIIOJIb30BaHUEM KOMIIBIOTEPOB MIIM Ha OYMaXKHBIX HOCUTEIISX. .

6. Coep:xkanue TUCHUIIMHBI (MOAYJISA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3/aeiam)

PA3JIEJI 1
MEXAHUKA

Tewma: [Ipeamet u 3anaun pusuku. MexaHuka.

Kunemaruka: oCHOBHbIE TOHATHS. J[BUKEHHE MO MPSIMOM: CKOPOCTh, YCKOPEHHUE.



KpuBonuneiinoe nemxenue. HopMmanpHoe M TaHreHIManbHOE yCKOpeHue. Kunematuka
BpaIllaTeIbHOIO ABYKCHHUS: YITIOBasi CKOPOCTbh U YIJII0BOE YCKOPEHHE, UX CBA3b C IMHEHHOU
CKOpPOCTBIO U YCKOpeHHeM. MTHepuHaIbHbIE CUCTEMBI OTCUYETA U NEPBbIN 3aKOH HbroTOHA.
Bropoii 3akoH HerotoHa. Macca, uMItysbc, cuiia. Y paBHECHUE ABUKCHTTHS MaTEPUAILHON
ToukH. Tpernit 3akoH Hpl0TOHA 1 3aKOH COXpaHEHUs UMITyJIbca. 3aKOH BceMupHoro TAroteHusl.
Cunel TpeHus.

TeMma: ﬂI/IHaMI/IKa BpamaTCJIbHOI'O ABUKCHUA.

MOMEHT CWJIbl; MOMEHT MHEPLIMHM; MOMEHT umiyJbca. Teopema Llteitnepa. OCHOBHOM 3aKOH
JUHAMHUKHU BpallaTEIbHOIO ABM)KEHHUS B CIIy4ae CUCTEMBI TOUEK U B Cilydae TBEPAOIO Tela.
3aKOH COXpaHEHUsI MOMEHTa UMITyJIbCca. [ MPOCKOMBI.

Pabota nepemennoit cuinbl. MoutHocTs. KnHeTnueckas 3Heprus Tena Mnpu nocTynareabHOM
IBUKEHUH (BbIBOJ (hopMyIibl). Berurcienue BTopoii kocMudeckoi ckopoctu. Kunernueckas
SHEprus Teja Npu BpalaTenbHoM ABkeHuu. [lone cun. KoncepBaTtuBHble 1
HEKOHCEpPBATUBHbBIE CUJIbL, TpuMepsl. [loTeHnmanbHas sHeprus. [loTeHnnanpHas sHeprus B noJie
CHJI TSDKECTH, IOTEHIMAIbHAS SHEPT U YIIPYTO Ae(hOPMUPOBAHHOM MPYKUHBI (BBIBOJ

bopmyJb).

Tema: [Tpunuun otHocutenbHOCTH ["anuiies. [TocTynarel DWHIITEHHA B ClIEHMAIBHON TEOPUHU
OTHOCHUTEILHOCTH.

[IpeoOpazoBanus ["anunes B kinaccudyeckor mexanuke. [IpeodpazoBanus Jlopenna. Cineacteust
u3 npeodpazoanuii Jlopenma. CiaoxxeHrne CKOPOCTEH B CHIEIUATBLHON TEOPUH OTHOCUTEIHLHOCTH.
PenstuBuctckas nuHamuka. [lonnas sueprug tena B CTO. DHeprus nokosi, KWHHETHYECKas
sHeprus Tena. CBs3b PeIITUBUCTCKON SHEPTHH U UMITYJIbCA.

PA3/IEJI 2
DJIIEKTPOCTATHKA

Tema: 3akon Kyiona.

Hanpsi>xeHHOCTB 35ekTpocTaTuyeckoro noisi. CUjaoBble TUHUU.

Teopema I'aycca B uHTETpaibHOM PopMe U ee TPUMEHEHHUE I pacdyeTa dIEKTPUUECKHUX TOJICH B
BaKyyMe.

Pabora no nepemenienuto 3apsaa. [loreHunanbHas SHEPrus B 3JEKTPUYECKOM I10JIE.
[ToTtennuan, ero cBs3b C SHEPrUueit U paboTOM, C HAMPSHKEHHOCTHIO MOJIA. DKBUMOTEHIINATHHBIE
MMOBEPXHOCTH.

Tema: I[I/IBJ'ICKTpI/IKI/I B DJICKTPUYCCKOM IIO0JIC.

[TonspHsble 1 HENMoOJSIpHBIE MOJIEKYJIBL. [I0apU30BaHHOCTE. BEKTOp AIEKTPUYECKOTO CMELICHUS.
[Tpumenenue TeopeMsl ['aycca B uHTErpanbHOM hopMe 171 pacueTa NEKTPUYECKUX MOJel B
JUDJIEKTPUKE.

PA3JIEJI 3
OJIEKTPOAMHAMUKA

Tema: [TpoBOAHUKH B AIEKTPUUECKOM TOJIE. DIEKTPOEMKOCTb.



Konnencaropsl. DHEprust 31€KTPHUUECKOro MOJIs.

Cuna Toka, INIOTHOCTh ToKa. 3akoH OMa JUIsi OAHOPOAHOIO y4acTKa HENu. DJIEKTPUIECKOe
COIIPOTHUBJICHUE.

3akon Oma B muddepennmansaoit hopme. J.1.c. 3akoHsl OMa 7151 ydacTKa IeTH, COAePKaIero
UCTOYHUK 3.J1.C. U ISl 3aMKHyToH 1ienu. 3akoH [xoyns-Jlenna. [Ipasuna Kupxroda.
DNeKTpUUECKUN TOK B BaKyyMe. SIBJIeHHE TEPMO3JIEKTPOHHOM AMuccuu. BakyyMHBbIi 110/,

PA3/IE] 4
MATHETH3M

Tema: 3akon buo-Capapa-Jlamnaca.Cuina Jlopenuia. MarautHoe moJjie B BEIIECTBE.

Teopema 0 HUPKYJISIIIUN BEKTOPa MAarHUTHOW MHIYKIIUH, IPUMEPHI IPUMEHEHHUS TEOPEMBI.
JleiicTBre MarHUTHOTO TOJISL HA PAMKY C TOKOM. MarHUTHBIA MOMEHT BUTKA C TOKOM.
JIBrKeHHE 3apsHKESHHBIX YACTHUI] B MArHUTHOM TioJie. [{ukmotpon. Dddekt Xomna.

[ToTok BekTOpa MarHUTHOM MHIYyKIMK. Teopema ["aycca nist MarauTHOTO ToJis1. PaGoTa mo
NEPEMEIEHUIO IIPOBOIHUKA C TOKOM B MarHUTHOM IIOJIE.

Hamaraunuennocts. Hanpssk€HHOCTh MAarHUTHOTO TOJIS. 3aKOH MOJHOTO TOKA.

MarnuTHas NIpoOHULAEMOCTb. /[nanapaMarHeTusM.

Tema: @eppoMarHeTusm. SABiIeHUE CAaMOUHIYKIHH.

OO6BEMHAs TUIOTHOCTHh SHEPTMU MarHUTHOTO TIOJIS.

SIBneHne ANeKTPOMArHUTHOM MHIYKIUU.

NuaykTuBHOCTE. SIBIeHHe B3auMHOU nHAYKIMK. PaboTta Tpanchopmaropa.
Cucrema ypaBHeHull MakcBeiia B MHTETpajibHOM (popme. DIeKTpoOMarHuTHOE TOJIE.

PA3JIEJN 5
KOJIEBAHMS 11 BOJIHBI

Tema: KonebarensHoe ABUIKCHUEC, TAPMOHUYCCKHC KosebaHusl.

Kunemartuka u tuHaMuka cBOOOIHBIX HE3aTyXaloMUX Koinebanuil. Marematuueckuit u
buszndeckuii MasTHUKHU. KoneOarenbHbIi KOHTYp. DHeprus konebanuii. CBOOOIHBIC
3aryxaromme Konedanus. JHeprus KojieOanuil. AneproIn4eckuii mporecc.

BrinysxneHnble KosiebaHus B KojebaTenTbHOM KOHType. Pe3oHaHc.

CrnosxeHre TapMOHUYECKUX KoJieOaHui 0THOTO HanpasieHus. buenns. Monynsnus. CrnoxeHue
B3aMMHO MEPIIEHINKYIAPHBIX Konebanuil. @urypsl Jluccaxy.

Tema: BonHbl B ynipyrou cpeze.

YpaBHEeHHE BOIHbBI, BOTHOBOE YpaBHEHHUE.

Cynepnio3uniust BojiH. CTosiuue BOJIHBI.

DJIEKTPOMAarHuTHHIE BOJHBI. DHEprust BOJHbL. BekTop YMoBa-IlolinTunara. Onsitse ['epna.
Ixaima OJICKTPOMArHUTHBIX BOJIH.



PA3JIEJI 6
BOJIHOBAX OIITUKA

Tema: CBeT kak 35ekTpoMarauTHas BoHa. MHTepdepennms creTa.

[Tpunuun I'toiirenca. urepdepennus B ToHkux mi€Hkax. [Ipumenenne nnrepdepeHum.
Hudpakuus csera. [Ipunuun I'olirenca-dpenens. Meroa 300 @penenst. Audpaxius oT oaHOM
menn. J{udpaknuonnas pemieTka.

Tema: [N'omorpadus. BzanmoielicTBre cBeTa ¢ BEIIECTBOM.

ITornomenue cBera. PaccesHue crera.

[TomstpuzoBanHbIi cBeT. CrIocOOBI OMyYEHHMSI OJISIPU30BAHHOTO CBEeTa. 3aKOHKI bprocrepa,
Maioca. [IpuMeHeHne NOISIPU30BAaHHOTO CBETA.

Hucnepcus ceeta. Mcrions3oBanue aucnepcuu. CetoBoAbl. HennHelnas ontuka.

PA3JIEJI 7
KBAHTOBAA OIITUKA

Tema: TemaoBoe HU3JTy4YCHUC U €TI0 3aKOHBI.

®opmyna [lnanka. [Tupomerpsl. BHemnuii potorddexr. YpaBHeHue DHIITEHHA.
Hcnonb3oBanue apineHus Gotorddexra B Texuuke. OnbiT bote. ®oToHbBl. Macca u umMmybe
dbotona. KopryckynsipHO-BOTHOBOM JTyalln3M CBETa.

Tema: 3akOHOMEpPHOCTHU B CIIEKTpax aToMa BOAOPOJA.
Monens atoma o Tomcony. OneiTel Pesepdopma. Ctpoenue atoma Bogopoaa mo bopy.
[Tocrynatel bopa. Mcnyckanue u nornomienrue (OTOHOB.

PA3JIEJI 8
TEPMOJNHAMUKA N MOJIEKVIJISIPHAS ©U3NKA

Tema: Uneansusiii ra3. YpaBuenue Knanelipona-Menneneesa.

Peanbhbie ra3el. YpaBuenue Ban-nep-Baansca. OxmkeHue ra3os.
OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKOI Teopuu ra3oB. Pacnipenenenne Makcsesia
YACTHI IO CKOPOCTSIM.

Tema: bapomerpuueckas popmyna. Pactipenenenne bonbimana.

Pacnpenenenne Maxkcsesuta-bonbpimana.

SIBnenus nepeHoca.

[TepBoe Hauano TepmoauHamMuKu. PaboTa, Teriora, BHyTpeHHsIS 3Heprud. TemnoeMKocTb
UIcaNbHOro rasa. Y pasHenue Maiiepa.

Tema: Anunabarnueckuii mporecc. Ypasaenue [lyaccona.



Pabora npu uzomnporeccax.
Kpyrossie mponieccsl. K. 1. 1. TernoBsix MamuH. Bropoe Hadaio TepMoIMHaMUKU. DHTPOTIHSL.
XUMHUYECKUN TOTEHIIHAI.

PA3JIEJ 9
KBAHTOBAS ®U3NKA. ATOMHASI ®U3UKA U1 SIJIEPHA ST ®U3UKA.

Tema: ['unoresa ne bpoinsa. Onwitel J3BUccona u xepmepa.

Hudpaknus mukpouactuil. [Ipuniun HeonpeneneHnocTH [ elizenoepra. BoiHoBas pyHKIUsA, e
CTaTUCTUYECKUIN CMBICI U yCIIOBUS, KOTOPHIM OHA JO0JKHA yJIOBIETBOPSTH.

VYpasuenue lllpenunrepa. Ypasuenue llpenunrepa miis cTarimoHapHbIX cocTossHUN. CBOOOIHAS
MHUKpoOYacTula. MUKpodacTula B O4HOMEPHOM IOTCHIIMAIIBHOU sIME.

Tema: MukpodacTulia y 0JHOMEPHOTO OTEHIIMAIILHOTO TIopora 1 0apbepa.

TynnenbHbIl 3@ dext. KBaHTOBBII ocuMuiATop.

KBanroBo-mexanuueckoe onucanue atoMoB. CtanonapHoe ypaHenue lllpenunrepa s atoma
BOJI0poJia. BoiHOBBIE GyHKIIMU M KBaHTOBBIE uncia. [IpaBuiia oT60pa A1 KBAaHTOBBIX
nepexonoB. Onswit LlItepna u ['epnaxa. Db dexrt 3eemana.

MHoroanekrponHsle atrombl. [Ipunnun [Taynu. 3anonHenue 31eKTPOHHBIX OPOUT B aTOME.
[Tpuntun mocTpoenus Tadiuisl MeHeneena.

Tema: Buapl xumudeckoit cBsi3u. AMop(dHBIE Tena, KpUCTAIIIBL.

JledeKThl KpUCTATNISCKON PEIIETKH.
Kpucrann, kak nepuoanyeckas KBaHTOBasi CTpykTypa. OO6pazoBaHue 30H SHEPruil. 30HHbIE
CXEMBbI METAJIJIA, JUAJIEKTPUKA, TTOJTYTIPOBOTHUKA.

Tema: KBaHTOBEIE CUCTEMEI U3 OJMHAKOBBIX YaCTHUII. BLIpO)KI[CHHBIG 1 HCBBIPOXKICHHBIC
KOJIJICKTHUBBI.

KBanToBbIE cTaTncTHUECcKe pacnpenenenus boze-OiiHmTeitna u @epmu-Jlupaka u ux cBA3b C
pacnpeznenenneM Makcseria-bonbumMana.

[InoTHOCTH YnCIIa KBAaHTOBBIX cOCTOSIHUI. DHeprust depmu. DIIeKTPOHHBIN ra3 B MeTajiax.
[TonBUKHOCTB HOCUTENEH 3aps/ia B KPUCTAIIAX. 3aBUCUMOCTb JIEKTPOIIPOBOAHOCTH METAJUIOB
OT TEMIIEPATYPBI.

Tema: DneKTpOHHBIX ra3 B MOJYNIPOBOJIHUKAX (COOCTBEHHBIX U MPUMECHBIX). J{bIpKH.

3aBUCHUMOCTh KOHLIEHTPAIIMH HOCUTEIIEH 3aps/ia U JIEKTPOIPOBOJHOCTH OT TEMIIEPATypPhI B
COOCTBEHHBIX M IPUMECHBIX MOJYTIPOBOJIHUKAX.

CBepxnpoBoAUMOCTb. CBEPXTEKYUECTb.

DJEeKTPONPOBOAHOCTD MOIYIIPOBOJIHUKOB B CHIIBHBIX 3JIEKTpUYeCcKUX nouisx. [lornomenue
cBeTa, BHYTpeHHUH poTorddext. U3nyuenue crera. Jlazepsl.



Tema: KoHTakTHBIE SABJICHUS HA PUMEPE p-N-TIepeX0aa: BBITPAMIISIONIEE JEUCTBUE,
dororddekt, u3ayueHue cpera.

[lepcrieKTHBBI HAHOTEXHOJIOTHA.

Crpoenue sapa atoma. PagroakTuBHOCTh. OCHOBHBIE ITOHSTHS paAMALIMOHHON JO3UMETPUH.
SAnepusie peakiuu. DHeprus cBs3u. JedekT Macchl. MPUHIMITUATIBHBIE OCHOBBI SIEPHON
SHEPreTUKH (peaKIu JCJICHUS U CUHTE3a).

PA3JIEJT 10
SK3AMEH | CEMECTP

PA3JIEJ 11
DK3AMEH 3 CEMECTP



