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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

OcCHOBHOH 11eJbI0 U3yYeHHs yueOHOM quctuiuinabl «Pu3nkay sBiseTcs GopMUpoBaHHe
y oOyuarolierocs KOMIETEHIMH U1 HAy4HO-UCCIIE0BATENIbCKOM e TeIbHOCTH.

HayuHo-uccnenoBarenbekas A€AT€IbHOCTD:

aHaJIM3 Hay4YHO-TeXHUYECKON MH(OpMaIMK, OT€YECTBEHHOIO U 3apy0eKHOTO OIbITA 110
TEMATHUKEC UCCICA0OBAHUA,

ydacTue B paboTax Mo OpraHu3alliy U MPOBEICHUIO SKCIIEPUMEHTOB Ha JICHCTBYIOINX 00BEKTaxX
110 3aIaHHOM METOJIUKE;

00paboTKa Pe3yIbTaTOB AKCIEPUMEHTAIBHBIX HCCIEOBAHNN C TPUMEHEHHEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH ¥ TEXHUYECKUX CPENICTB;

IIPOBEJCHUE BBIYMCIUTENBHBIX KCIIEPUMEHTOB C HCIIOJIb30BAHUEM CTaHAAPTHBIX MPOrPaMMHBIX
CPEZCTB C LIEIbIO MOJIY4YEHUSI MATEMAaTUYECKUX MOZEIIEH TPOLECCOB U 00BEKTOB aBTOMAaTH3aLMH
U YIIPaBJICHNUS;

MOJTrOTOBKA JAHHBIX M COCTaBJIEHUE 0030pOB, pehepaToB, OTYETOB, HAYUHBIX ITyOJIUKAIUHI 1
JOKJIaA0B Ha HAYUHBIX KOH(i)CpCHIII/ISIX M CCMUHAapax, ydaCTue BO BHCAPCHUUN PE3YJIbTATOB
UCCIIeIOBaHUN U pa3paboToK;

opraHu3anys 3alluThbI 00BEKTOB PIHTGJIJIGKTy&JIBHOﬁ COOCTBEHHOCTH U PE3YJIbTATOB
UCCIJIEIOBAaHUM U pa3pabOTOK KaK KOMMEPUYECKON TallHbI IPEIPUSITHSL.

B paGoueii mporpamme o «®dusnke» 3a105K€HBI OCHOBBI (POPMHUPOBAHUS y OYAYIIHX
0akanaBpoB MOAX0/1a K PEIIEHUI0 MPO(eCcCHOHANBHBIX 3a/1a4, OPUCHTHPOBAHHBIX Ha
HPUKIIAJAHON BU (BUIBI) TPO(ECCUOHATBHON AEATEIbHOCTH KaK OCHOBHOM, YTO peajlu3yercs Ha
OCHOBE COBPEMEHHBIX 3HAaHHH (DyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH, a TAaKKe
€CTeCTBEHHOHAYYHbIX IPEACTaBICHUHN O MaTepUH, IBUKEHUN U (PyHIaMEHTAIbHBIX
B3aUMOJICUCTBUSAX.

Jucuummza «Pu3nka», OTHOCSINAACSA K €CTECTBEHHOHAYUHBIM JUCLUIUIMHAM, IIPEIIOIaraet
Takke GopMUpOBaHUE y Oyaylux OakaJaBpoB HaBBIKOB M YMEHUH B CIIEIYIOIINUX 00IaCTAX:

- aHAJIM3 HAYYHO-TEXHUYECKON MH(POPMALIUH, OTE€YECTBEHHOIO 1 3apy0eKHOT0 OMbITA 10
TEMaTHKE UCCIIEJOBAHMSI;

- IPOBEJICHUE BBIYUCIUTEIbHBIX 3KCIIEPUMEHTOB C UCIOJIB30BaHUEM CTaHJAPTHBIX
IPOTPAMMHBIX CPEJICTB C LIENbIO MOJYYECHUsSI MAaTEMAaTHUYECKUX MOJIEel MPpoIieccoB U 00BEKTOB
aBTOMATH3AlMH U yIIPaBJICHMUS,

- IOATOTOBKA JJAHHBIX M COCTaBIIEHUE 0030pOB, pedepaToB, OTUETOB, HAYYHBIX MyOIHUKAIUI U
JIOKJIA/I0B Ha HAYYHBIX KOH(PEPEHIUIAX U CEMHHAPAX, y4acTHE BO BHEJPEHUH PE3yIbTaTOB
WCCJICIOBAaHMM U pa3pabOTOK.

N3yuenne kypca o01eit GU3NKU B TEXHUYECKOM YHHUBEPCUTETE 00YCIOBICHO BO3pacTaroen
pOJIbIO (PyHIaMEHTATIBHBIX HAyK B OJrOTOBKE OakaiaBpa. DTO CBS3aHO C TEM, YTO BHEIPEHUE
COBPEMEHHBIX BBICOKHX TEXHOJIOTUN B MPAKTHUECKYIO MHXKEHEPHYIO IESTEIbHOCTh
IperoiaraeT OCHOBATEIbHOE 3HAKOMCTBO PAOOTHUKOB € (PM3NYECKMMU OCHOBAMU MPOTEKAHUS
COOTBETCTBYIOILIMX MPOIECCOB, C KIACCUUECKUMH U C HOBEHIIMMHU METOIaMH (PU3HUYECKUX
uccienoBanuil. JlaHHbIN Kypc 1aéT BO3MOKHOCTh Oy1yIIUM OakanaBpaM MOJIy4YUTh TpeOyeMble
3HaHUS B 00J1aCTH (PU3UKH, a TAKXKe MPUOOPECTH HABBIKU UX JaJIbHEHUIIETo MOMOIHEHUS,
UCIOJIB3YS B 3TUX IIEJIAX pa3InyHbIe (B TOM YHCIE — JIEKTPOHHbIE) UCTOUHUKH HH(OPMALIUH.
bonee Toro, mporpamMma aucuuminHel «dusmnka» chopmrupoBaHa TakUM 00pa3oM, 4TOObI HE
TOJIBKO JIaTh CTYACHTaM IpE/ICTaBIECHUE 00 OCHOBHBIX pa3zenax (GU3UKH, TO3HAKOMUTH UX C
Han0oJiee BaKHBIMHU SKCIIEPUMEHTAIIbHBIMU U TEOPETUYECKUMU PE3yJIbTaTaMu, HO U IPOBECTH
JeMapKalHio MEKy HAyUYHbIM U aHTUHAYYHBIM IIOJIXOJIOM B U3Y4EHHH OKPYXKAIOIIEr0 MUpa.
JlucuyminHa y4uT CTyI€HTOB CTPOUTH MOJIEIH MPOUCXOAAIIMX SBJIEHUI U ITPOLIECCOB,



NPUBHBAasi IOHUMaHUE IPUYMHHO-CIIEICTBEHHOM CBSA3U MEXY HUMH, GOPMHUPYS Yy Oy TyIIHX
0axanaBpoB MOAJMHHO HAYYHOE MUPOBO33pEHUE.

Kpome toro, pusuka co3naer yHuBepcalbHyt0 0a3y i u3ydeHus 00uenpodeccHoHaIbHbIX H
CHeLMalbHbIX AUCLUIUINH, 3aKJ1a/1bIBacT (yHIAMEHT MOCJIEAYIOIero o0y4eHus: B MarucTparype,
acniupantype. OHa 1aéT LenbHOE MpeICTaBlIeHHe 0 (PU3MUECKUX 3aKOHAX OKPYXKAIOIIEro Mupa B
UX €MHCTBE U B3aUMOCBSI3H, BOOPY)KaeT OakaiaBpoB HEOOXOAMMBIMH 3HAHUSMHU IS PELICHUS
HAy4YHO-TEXHUUYECKUX 3a/1a4 B TECOPETUUYECKUX U NMPUKIAIHBIX aCIIEKTaX.

3ana4uy JUCLUIUINHBIL:

- (hopMUpOBaHHE y CTYJACHTOB OCHOB €CTECTBEHHOHAYYHOW KAPTHHBI MUPA,

- OCBOEHHME OCHOBHBIX (DU3MUYECKUX TEOPUH, TO3BOJISAIONIMX ONUCATh SIBIECHUS B IPUPOJIE, U
IIPEEIIOB IPUMEHUMOCTH 3TUX TEOPUN JUIS PEIICHUs COBPEMEHHBIX U NIEPCIIEKTUBHBIX
TEXHOJIOTUYECKHX 3a]aY;

- OBJIaICHUE (PYHAaMEHTAIbHBIMU MPUHIUIIAMHI U METO/IaMU PEIIEHUS] HAYyYHO-TEXHUYECKUX
3a[a4, MPUOOPETEHHE HABBIKOB SKCIIEPUMEHTAIILHBIX HCCIIEJOBAHUI U OLIEHKU CTETICHH
JIOCTOBEPHOCTH MOJIY4aeMbIX PE3YJIbTaTOB;

- (hopMupoOBaHHE HABBIKOB T10 IPUMEHEHHUIO TOJIOKEHUN (QyHIaAMEHTATbHON (PU3HKH K
rPaMOTHOMY Hay4HOMY aHAJIU3y CUTYyallUi, C KOTOPBIMU OaKaiaBpy NPUAETCS CTAIKUBATHCS
IIPU CO3JaHUM HOBOM TEXHUKHU M HOBBIX TEXHOJIOTHH;

- 03HaKOMJIEHHME CTYJEHTOB C UCTOPHUEH U JIOTUKOM pa3BUTHS (PU3UKU U OCHOBHBIX €€ OTKPBITH.

B pesynbpraTe 0cBOCHMS IUCHUIUIMHEBI «PU3MKa» CTYIAEHT JOJKEH HayYUThCs UCIIOJIb30BaTh
3aKOHBI (PU3UKH B BKHEHIINX MPAKTUYECKHUX MPHIIOKEHHSX; TTO3HAKOMHUTBCS C OCHOBHBIMHU
(GU3NUEeCKUMU BEIMUMHAMMU, 3HAaTh UX ONPEENICHUE, CMBICI, CIOCOObI U €IMHULIBI UX
U3MEPEHUS; IPEICTABIATE ce0e PyHaaMeHTaIbHbIe (PU3NIECKUE IKCTIEPUMEHTHI M UX POJIb B
pa3BuTuu Hayku. Kpome TOro, cTyAeHT JOKEeH MPHUOOpECTH HaBBIKU padoThl ¢ mpudopaMu U
000pyI0OBaHUEM COBPEMEHHOMN (U3NUECKOM 1a00paTOpUN; HABBIKK UCIIOIB30BAHUS Pa3IMYHBIX
METOJUK (PU3NUECKUX U3MEPEHUN U 00pabOTKU SKCIIEPUMEHTAIBHBIX JaHHBIX; HABBIKU
MIPOBEJCHUS a/IeKBaTHOTO (PU3MUECKOTO M MATEMAaTUYECKOTO MOIETUPOBAHNS, a TAKXKE
NPUMEHEHHS METOA0B (PM3UKO-MAaTEMATHUYECKOT0 aHAIN3a K PEIICHUIO KOHKPETHBIX
€CTECTBEHHOHAYYHBIX U TEXHUYECKHUX IIPOOIIEM.

®dusmka, Kak Hayka 0 Haubosee O0IMX 3aKOHAX IPUPOIBI B TOM WM UHOW CTETIEHU UMEeT
HEIOCPEICTBEHHYIO CBA3b IIPAKTUYECKU CO BCEMU JUCUUIIIIMHAMU, U3Yy4aeMbIMHA HA
MPOTSKEHUH BCET0 MHCTUTYTCKOTO Kypca. B yacTHOoCTH, Ha 3akoHaX (PU3MKU OCHOBaHa padboTa
BCEX COBPEMEHHBIX aBTOMATUYECKUX YCTPOUCTB mepeaadn, coopa u 00paboTku HHGOpMaIu.
HMeHHO 103TOMY B IIpOLIecce YTEHUS JIEKIU J1enaeTcs ynop Ha (U3HUECKUi CMBICT SIBJICHUH,
HaOJII01aeMBIX B OKPY>KAIOLEM MUDE.

2. Mecro yueOHoii ucuuniuHbl B cTpykrype OIT BO

VYuebnaa qucuuiuinHa "@usuka" orHocuTes Kk 010Ky 1 "Aucuumiunel (Mogynu)" u
BXOJINT B €r0 0a30BYIO YacTh.

3. Ilnanupyemble pe3yJibTaThbl 00y4eHHs N0 TUCHHUIINHE (MOAYJII0), COOTHECEHHBIE €
IUVIAHMPYEMBbIMHU Pe3yJibTATAMHU OCBOCHUA 00pa30BaTe/IbHOI MPOrpamMMbl

[Iporniecc n3yueHus: AUCIUILIMHBI HATIPaBIeH Ha POpPMHUPOBAHUE CIEAYIONTUX
KOMIIETECHITNH:

OIIK-2 CIIOCOOHOCTBIO BBISBJISITH €CTECTBEHHOHAYYHYIO CYIITHOCTB TTPOOJIEM,
BO3HUKAIONINX B X0/1€ MPO(eCcCHOHATLHOM IeATEeTbHOCTH, IPUBJICKATH JIJIS HX
pelIeHs COOTBETCTBYIOIINH (PH3MKO-MAaTEeMaTHIECKUH armapar

4. O01mast TpPyA0eMKOCTh JUCHUIJIMHBI COCTABJIsIET




12 3aueTHbIX equHull (432 ak. 4.).
5. Ob6pa3oBaTesibHbIE TEXHOJIOTHH

[IpenogaBanue qucuUIUIMHBI «PU3UKa» OCYILIECTBISETCS B POpME JIEKIIHIA,
71ab0paTOPHBIX PabOT U MPAKTUIECKHUX 3aHATUN.JIEKIIIK MPOBOIATCS B TPAJAUIIMOHHON KIIACCHO-
YPOUHOM OpraHU3allMOHHON (hopme, o TUITY yIpaBlIeHUs TO3HABATENILHOM 1eATEIbHOCTHIO Ha
100 % siBIAIOTCS TPAaAMLIMOHHBIMU KJIACCUYECKU-TEKIIMOHHBIME (OOBSICHUTENBHO-
wuttoctparuBHbie)/ Llenecoodpa3Ho NCTIOIb30BaHUE HHTEPAKTUBHBIX
texHojoruil.IIpaktnyeckue 3aHATUS U 1a00paTOpHBbIE pabOTHl OpPraHU30BaHbI C
UCTIOJIB30BAaHUEM TEXHOJIOTHH pa3BuBatomiero oOyuenus. [IpakTndyeckuii Kypc BHIIOTHIECTCS B
BUJIE TPAJAUIIMOHHBIX 00bEME 16 aKkaeMUyecKrX 4aCoB MPAKTUUECKUX 3aHATUM
(0OBsICHUTEIBHO-MILTIOCTPATUBHOE pelieHue 3a1a4) (Bcero Bo Il cemectpe 8 akagemuueckux
gacoB U B Il cemecTpe 8 akajmemuueckux yacoB). 3a pemeHne 3aa4d 1 y4acTHe B 00CYKICHUU
pELIeHMH, a TaKKe 3a BBIIIOJHEHHUE JOMAIIHEr0 3aJaHusl IPAKTUYECKHUX 3aHIATHUH CTyJeHTaM
BBICTaBJISAIOTCS OLleHKH 110 cucteme PUTM-MUMUT. JIabGopaTtopHbie paboThl B 00bEMeE 36
akajemMuueckux yacoB (Bo Il cemecTpe 16 akageMuyecKkux 4acoB M 2 aKaJIeMHYECKUX daca ¢
MCII0JIb30BaHUEM MHTEPAKTUBHBIX TexHOJorui; B III cemecTpe 16 akagemMuueckux 4acoB u 2
yaca ¢ UCIOJIb30BaHNEM MHTEPAKTUBHBIX TeXHOOorui). [lpenonaBarens opraHuzyeT TUCKYCCHIO
110 00CYX/IEHUIO TEOPETHYECKOT0 MaTepuasa 1abopaTopHbIX padoT, a, TIaBHOE — 110
00CYXXJIEHUIO Pe3yIbTaTOB BHIOTHEHUS U pacuéra norpeurHoctei. [lnan o0cykaaemMbIx
BOIIPOCOB NPUBEAEH B CIIUCKE KOHTPOJIbHBIX BOIIPOCOB B KOHIIE METOJIMYECKUX YKA3aHUN K
K101 J1abopaTtopHoii padote. Jlajiee BO BpeMs 3alluThl 1a00paTOpHOI pabOThI (MM UK
1ab0paToOpHBIX paboT, MPOBOIUTCS KOMITBIOTEPHOE TECTUPOBAHUE, U, OTBET KAXKIOTO CTyIEHTA
ouenuBaercs o cucreme PUTM-MUUNT. [Ipu BeimonHeHn#n 1a00paTOPHBIX padoT
UCTIONIb3YyeTCs HaTypaibHBIN (peasbHbIi) Ja0opaTopHblil mpakTukyM.CaMocTosTeNnbHas paboTa
CTyJI€HTa OpraHU30BaHa C UCII0JIb30BAHUEM TPATULIMOHHBIX BUJIOB paboThl. K TpaauunoHHbIM
BUJaM paboThel (27 akagemuueckux yacoB Bo 11, 59 akanemuyeckux yacos B III cemectpe u 17
akaJeMuieckux yacoB B IV cemecTpe) oTHOCATCS paboTa ¢ IEKIIMOHHBIM MaTepHajioM, paboTa ¢
y4eOHBIMU TOCOOUSMU, ITOATOTOBKA K IMOTYYEHHIO I0IyCKa K BBIITOJIHEHUIO U 3alUTe
71a00paTOPHBIX paboT, pelIeHHE 3aj1ay JTOMAITHETO 3aJaHusl Ul IPAKTUYEeCKUX 3aHATUH.
Teopernueckre 3HaHUS IPOBEPSAIOTCS MYTEM IPUMEHEHHsI TAKUX OPTaHU3alMOHHBIX POpM, KaK
VHAWBUAYaJIbHbIE U TPYIIIOBBIE ONPOCHI, COBMECTHBIN MOUCK pEIIeHUs (METOJI MO3TOBOTO
HITypMa, HallpuMep), BBITIOJIHEHUE TECTOB C UCIIOIb30BaHMEM KOMITBIOTEPOB MM Ha OYMasKHBIX
HOCHUTEJISX..

6. Conep:kanue TUCHUILUINHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aejiam)

PA3JIET 1
MEXAHUKA

Tema 1

[Tpenmer u 3aaun pu3uku. MexaHuka.

KuHeMaTruka: OCHOBHBIE MOHATUSA. J[BUKEHHUE 11O PAMOM: CKOPOCTh, YCKOPEHHUE.
KpuBonunelinoe neuxenne. HopManbHOE M TaHreHIMaIbHOE ycKopeHne. KunemaTuka
BpaLIaTEJILHOIO JIBUKECHHUS: YIJIOBAsl CKOPOCTh U YIJI0OBOE YCKOPEHUE, UX CBS3b C TUHEHHON
CKOPOCTBIO U YCKOPEHHEM.

Tema 2



WNHuepuuanbHble CUCTEMBI OTCUETa U IepBbIi 3akoH Herorona. Bropoit 3akoH Herorona. Macca,
MMIYJbC, CHJIA. Y paBHEHUE IBUKEHUSI MaTEpUaabHON TOUKH. Tpernii 3akoH HproTOHA M 3aK0H
COXpaHEHHUs UMITyJIbca. 3akoH BecemupHoro Tsarorenus. Cuiibl TpeHUs.

Tema 3

JuHnaMuka BpamaTreabHOro ABMKEeHUS. MOMEHT CHIIbl; MOMEHT WHEPIIMU; MOMEHT UMITYJIbCA.
Teopema IlITelinepa. OCHOBHOM 3aKOH TUHAMHUKH BPaIIaTEIbHOTO JIBHKEHHUS B CIIy4ae CUCTEMBbI
TOYEK U B CIIy4ae TBEPAOIO Tea.

3aK0H COXpaHEHHUsI MOMEHTa UMITYJIbca. [ MPOCKOTIBI.

Tema 4

Pabora nepemenHoi cuipl. MomHocTh. KuHeTnueckast sHeprus Tesna npu nocTynaTeIbHOM
JBYDKEHUH (BbIBOZ (popMyJibl). Beruncienue BTopoit kocMuueckoil ckopoctu. Kunernyeckas
SHEPIrHUs TeJla IPU BPAILATEIbHOM JABUKCHUU.

Tema 5

ITone cun. KoHcepBaTUBHBIE U HEKOHCEPBATUBHBIE CUIIBL, TpUMEpBL. [loTeHIManbHas sHeprus.
[ToreHnManbHast SHEPIUsA B M0JIE CUJI TSKECTH, IOTEHIMAJIbHASL SHEPTUS YIIPYTO

e OopMHUPOBAHHON PYKUHBI (BBIBOJ (DOPMYIIBI).

Tema 6

[Tpuaumn otHocuTensHOCTH [Manmunes. [loctynarsl DliHIITENHA B CLIELUMAIBHON TEOpUn
oTHocuTenbHOCTH. [IpeoOpa3zoBanus ["anunes B kiiaccuueckoid Mexanuke. [IpeodpasoBanust
JlopeHua.

Tema 7

CrenctBus u3 npeodpazosanuit Jlopenna. CinoxxeHue CKOpocTel B CelUaIbHOM TEOpUU
OTHOCHUTEIIBHOCTH.

Tema 8

PenstuBucrckas aunamuka. Ilonnas sneprus tena B CTO. DHeprus nokos, KHHETHYECKAs]

SHEPTruid TCia. CBi13p peHSITI/IBHCTCKOfI OHCPIvur U UMITyJIbCa.

PA3JIET 2
DJIIEKTPOCTATHKA

Tema 9

3akoH Kynona. HanpsiakeHHOCTB 351eKTpocTaTUYecKoro mosisi. CHIIOBbIE€ TUHUM.
Teopema ['aycca B uHTErpaibHON (hopMe U ee MPUMEHEHHE IS pacueTa NEKTPUIECKUX MoJIeH B



BaKyyMe.

Tema 10

Pabota no nepemenienuto 3apsiaa. [lorenuuansHas sHeprus B s5ekTpuueckoM mnose. [lorennuan,
€ro CBsI3b C PHEPTUEH U pabOTOH, C HAMPSHKEHHOCTHIO MOJIS. DKBUITOTCHITUAIBHBIC TTIOBEPXHOCTH.
Tema 11

JusnexTpuku B 3nekTpudeckom nodie. [lonspueie 1 HenossipHbie MoJeKyIbl. [lonspuzanus
JIUAJICKTPUKOB. BEKTOP 3EKTPUIECKOTO CMEIICHUS.

Tema 12

[Tpumenenue Teopemsl ['aycca B MHTErpanbHOM popme /Ui pacuera dMEeKTPUIECKUX MOJIeH B
JIUAJICKTPUKE.

ITo remam 1...12 BeicTpblii nUCBMEHHBIH O1poc, TecToBble KOHTPOJIM, OLICHKA 3a PELICHHE 3a/1aY,
OLIEHKA 32 3aIIUTY JIAOOpaTOPHBIX paboT
Ouenka BoicTasisiercs B popmate PUTM-MUNUT

PA3JIET 3
SJIEKTPOIMHAMHUKA

Tema 13

[TpoBOHUKY B 3IEKTPUUECKOM MoJIe. DIeKTpoeMKocTh. KonaeHcaTopbl. DHeprus
AIIEKTPUYECKOTO IOJIS.

Tema 14

Cwita Toka, IIIOTHOCTB TOKA. 3akoH OMa Jij1sl OTHOPOJTHOTO y4acTKa enu. JIEKTPUIECKOe
COIIPOTHUBIICHHE.

Tema 15

3akon Oma B quddepennmansaoit hopme. D.1.c. 3akonbl Oma 715 ydacTKa IenH, COEPKaIero
UCTOYHUK 3.]1.C. ¥ IS 3aMKHYTOH 1enu. 3akoH Jxoyns-JleHua.

Tema 16

[TpaBuna Kupxroga. DiekTpuyeckuii TOK B BakyyMe. SIBiIeHue TepMOdJIEKTPOHHON SMUCCHH.
BakyyMmHBIN 1u01. DIEKTPOHHO-ITydeBas TpyOKa.



PA3/IET 4
MATHETU3M

Tema 17

MarnuTHO€E 1oJie TOCTOSHHBIX MAarHUTOB U MPOBOJIHUKOB C TOKOM. 3aKoH Amrmiepa.Bektop
MarHUTHOMMHAYKIMU. MarHuTHOE B3aMMOJIEUCTBUE MOCTOSIHHBIX TOKOB.

Tema 18

3akoH buo-Casapa-Jlamnaca. Teopema 0 HUPKYJISLMU BEKTOpa MAarHUTHOM MHIYKIIMH, TTPUMEPHI
MIPUMEHEHHUS TEOPEMBI.

Tema 19

I[eﬁCTBHC MAarauTHOI'O IOJIA1 Ha paMKy € TOKOM. Mar=HuTHBIE MOMEHT BUTKA C TOKOM.

Tema 20

Cwia JlopeHna. JIBukeHne 3apsHKEHHBIX YacTHIl B MarHuTHOM moJie. [{ukmoTpon. Dddekr
Xoumia.

Tema 21

[Totok BekTOpa MarHUTHOM MHAYKIKU. Teopema ["aycca nns maruutHoro noss. PaGora mo
MEPEMEIICHUIO MPOBOIHUKA C TOKOM B MAarHUTHOM MOJIE.

Tema 22

MarsuTHoe IoJIC B BCIICCTBCE. Hamaram4eHHOCTb. HaprDKéHHOCTI) MarsuTHOTO MOJIA. 3aKOH
IIOJIHOI'O TOKa.

Tema 23

MaruuTtHast npoHunaemMocTs. Jlna-, napamaraetusMm. GeppomMarHeTusm.

Tema 24

I/IHI[yKTI/IBHOCTI). O0BEMHAs IIIOTHOCTD OHCPIrYUU MarHuTHOTI'O I1OJIA.

Tema 25

SIBIIeHUE DIEKTPOMAarHUTHOW HHAYKIUH.



ITo Temam 13...25 BeICTpBIil NHCbMEHHBIN onipoc, TecToBbIe KOHTPOJIH, OLIEHKA 3a PELICHNE
3aJ1a4, OIIEHKA 32 3aIUTY JJA00OPATOPHBIX PaboT
Onenka BeicTaBisiercs B popmare PUTM-MUUT

Tema 26

SIBieHne caMOMHIYKIIUU. SIBIeHHE B3auMHON HHAyKIKU. PaboTa Tpanchopmaropa.

Tema 27

Cuctema ypaBHeHHII MakcBesia B HHTETpaibHOU GopMe. DIEKTPOMarHuTHOE TOJI€.
3aknrounTenabHas 0030pHast JIEKIUS.

OK3AMEH

PA3JIET S
KOJIEBAHUSI Y BOJIHEI

Tema 28

[Tepuonnueckue nporneccel. ['apmonnueckue konedanusi. CoOCTBEHHBIE KOJICOaAHUS
MEXaHUYECKUX CUCTEM. Y paBHEHHUE Kojebanuil. MasTHuku. DHeprus KosebaHui.
3aryxaromue, BHIHYX/ICHHBIE KoJieOaHus. Y paBHEHUE BHIHYKIEHHBIX KOJIEOaHHIA.
Ammuintyna u ¢a3za xonedanuil. Pezonanc. ABrokone6aHus.

Tema 29

Konebanus B anexkrpuueckux nensx. Hezaryxarouue u 3aryxaromiue konedanus. BeiHyx1eHHbIE
aNIeKTpUUeckue Konebanus. Pesonanc. ABTokone0aTeIbHbIE CUCTEMBI.

Tema 30

CroxeHue rTapMOHUYECKUX KOIeOaHmii 0JuHAKOBOM 4acTOThl. ClI0’KeHHe KoJle0aHuH,
MPOUCXOASIIMX MO OJJHOMY HAINPaBIECHHUIO U 110 ABYM MEPIECHIUKYISPHBIM HAPABICHUSIIM.

Tema 31

Bounnbl. Bugpsl BonH. YpaBHeHue Oeryieit BosHbl. @a3oBast ckopocTs. BoixHoBoe
ypaBHEHUE. Y paBHEHUE BOJIHBI B yIpyrux cpenax. [lotok sneprum.

PA3JIET 6
BOJIHOBASI OIITUKA

Tema 32

Crnoxenue BoyiH. UHTEepdhepeHIns KorepeHTHBIX BOJIH. CTOSIUME BOJTHBI.



3J’I€KTpOMaI‘HI/ITHBIe BOJIHBI. I/I3Hy‘ICHI/I€ JUIIOJIA.

Tema 33

VYpasuenus Makcseinna. Ciienctsus u3 ypaBHeHU Makcsemia. CKOpOCTh paclipOCTpaHEHUS,
SHEprus, UHTEHCUBHOCTb IEKTPOMArHuTHbIX BOJIH. CTosune BosHbl. OnbIThl ['epra.

Tema 34

[Ikana mekTpoMarHuTHBIX BOJIH. CBeTOBBIE BONHBL. MHTEpdepennns cera. OnTuyeckas
pasHocTh xo1a. HTepdepeHIys B TOHKUX MiIeHKax. [Ipumenenue unrepdepeHuum.
[onorpadus.

Tema 35

[Tpuniun [Nolirenca-Openens. Meroa 300 @penens. [IpsaMonrHeTHOE pacCIPOCTPAHEHUE CBETA.
Hudpakius chepuyecKkux BOJIH Ha KPYTJIOM OTBEPCTUHU M HETIPO3PAYHOM JHCKE.

Tema 36

Hudpakius BoH Ha OAHOU U ABYX miensix. Judpakuonnas pemierka. Paspematomas

CHOCOOHOCTh ONTHYECKUX MPUOOPOB.

Tema 37

Pentrenosckue nyuu. Ycnosue Bynbda- bperra. Meroibl peHTIT€HO-CTPYKTYPHOTO aHaJIM3a.

ITo Temam 28...37 BBICTpBI MHCBMEHHBIN 0IIPOC,
TecToBble KOHTPOJIN, OLICHKA 3a PELICHHE 3a/jay, OL[CHKA 3a 3aLUTy Ja00paTOPHBIX PadoT.
Onenka BoicTaBisiercs B popmare PUTM-MUUT

Tema 38

®da3oBas U rpynmnoBas CKOpocTu BojiH. Jlucnepeus ceera. HopmanbHas u anHoManbHas
nucnepcus. [lornoienre u paccessHue CBETa.

Tema 39

[Honstpuszanus npu oTpakxeHUU, NPETOMIICHUH U MPOXOKIACHUHN Yepe3 KPUCTAIIIb. 3aKOHBI

Bbprocrepa u Maioca.

Tema 40



ONIUITHYCCKU HOJI;IpI/I30BaHHI:II\/JI CBCT. I/ICKyCCTBeHHaﬂ AHU30TPOIIUA, IIPOABJIAIOIIAACS IO
HeﬁCTBHeM JaBJICHUSA, SJICKTPHUYCCKOTO ITOJIA.

Tema 41
Bparmenue miockoctu nosnsipu3anuu. [IpuHImn paboThl IBETHOTO KUIKOKPUCTAITMYECKOTO
sKpaHa (AucIies raakeTos).

PA3JIET 7
KBAHTOBAS OITTUKA

Tema 42

TerutoBoe M3TydeHUE U €r0 3aKOHBL. PacipesiesieHue SJHEPruy B CIIEKTPE U3ITyYCHHUST aOCOTIOTHO
YEePHOTO
tena. @opmyna [Lranka. @oroaddekr. M3mydeHne cBera aTOMaMHu.

Tema 43

Ypasuenue Diinmreitna. Umnynsc ¢potona. [laBnenue ceera. I dext Komnrona.

Tema 44

Crnextp atoma Bonopoza. [lepexonbl 27EKTPOHOB B aTOME, COOTBETCTBYIOLINE U3JIYYEHUIO U
IIOTJIOIIEHHIO CBETA. PEHTT€HOBCKHM CIIEKTD.

PA3JIET 8
TEPMOJIMHAMUKA Y MOJIEKYJISIPHA ST ®U3NKA

Tema 45

MonekynspHas ¢pusuka. neanbHelil ra3. YpaBHeHHE COCTOSHUS HaeanbHOro raza. OCHOBHOE
ypaBHEHHE MOJICKYJISIPHO-KUHETHUECKON Teopun raza. CpeaHsst SHEPTUsl MOJISKYJI.

Tema 46

Pacnipenenenrie Makcgerna st CKopocte MoeKynn. ONbITHOE paclpeesieHue MOJIEKYI 110
CKOPOCTSIM. DHEPTHUs MOJIsl Ta3a U OJTHOM MOJIEKYJIBI.

Tema 47

Pacnipenenenne bonbnmana. CpegHee YMCI0 CTONKHOBEHUN U CPEIHSS JJIMHA CBOOOTHOTO

npobera MoJeKkyJ. SIBieHus nepeHoca (TermIonpoBOIHOCTE, MU Gy3Hsl, BHyTPEHHEE TPEHUE)

Tema 48



BHyTpenHsis sHeprus raza u ee u3MeHeHue. 1 3akoH TepMoarnHaMUKU. MoJeKynsapHo-
KHUHETHYeCKas
Teopus TerioeMKkocTi. CpaBHeHHE ¢ onbITOM. Heo0X01MMOCTh KBAaHTOBBIX MPEICTABICHHM.

Tema 49

AnnabaTHbIi iporiecc. PaboTa, coBepimaemas ra3oM B pa3IMUHbBIX YCIoBHsAX. KpyroBoi
nporecc. OOpaTuMbIii 1 HEOOPATUMBII POLIECCHI.
Ternnosast mamuua. [{ukn Kapno, ero KIIJI.2-ii 3ak0H TepMOJIUHAMUKH.

Tema 50

3HTpOHI/I$I. CraTtucTuueckoe TojkoBanue.l Hayaao TCPMOANMHAMHKKU B ClIydac USMCHCHUS YUCIia
YaCTHUIl B CUCTEME. XUMUYECKUI MOTEHIUAL.
PeanbHble ra3el. BzaumoeiicTBue Mexxay MoJieKyJiaMu. Y paBHeHue Ban-nep-Baanbca.

ITo remam 38...50 boicTpblil nucbMeHHBIN onpoc, TecToBble KOHTPOJIU, OLIEHKA 3a PELICHNE
3ajiay, OLIEHKa 3a 3alUTy Ja0OpaTOPHBIX PaboT
Ouenka BoicTasisiercs B popmate PUTM-MUNUT

Tema 51
Kpucrannnueckoe cocTosiHie BelllecTBa. BHYTpeHHsIsl 3HEprus peaqbHOro raza. 3aKkjIlounuTelbHAs
0030pHast NTeKIHs.

PA3JIETT 9
KBAHTOBAS ®U3NKA. ATOMHAS U SITTEPHA ST ®U3UKA

Tema 52

I'mnotesa ne bpoits. Oneitel JI3Buccona u xepmepa.
Hudpaxus mukpodactuil. [Ipunnun HeonpeneneHHoctu [ eiizenOepra. BomHoBast pyHkus, ee
CTAaTUCTUYECKUN CMBICIT U YCJI0BUA, KOTOPBIM OHa JOJIXKHA YAOBJICTBOPATH.

Tema 53

Vpasuenne lllpenunrepa. Ypasuenune [llpenunrepa nms ctarimoHapHbix coctossHuin. CBoOOHAS
MHKpo4JacTula. MUKpodacThia B OJHOMEPHOM MTOTEHLIMAIBHOM SIME.
Tema 54

MukpodacTuiia y 0THOMEPHOTO MOTEHITHAIBHOTO 1opora u 6apbepa. TyHHenbHbBIN YD (DEKT.
KBanTOBBII OCUUILIATOP.



Tema 55

KBanToBo-mexanunueckoe onucanue aromoB. Ctanmonapuoe ypasuenue lllpenunrepa ans aroma
BoIopoJia. BoiHoBbBIE GyHKIIMHM U KBaHTOBBIE uncia. [IpaBuia or6opa A KBAHTOBBIX
nepexooB. OmbIT [lITepHa u ['epnaxa. Dddexr 3eemana.

Tema 56

MHuoroanekrponHsie atombl. [Ipuanun [Taynu. 3anonHeHue 31eKTPOHHBIX OPOUT B aTOME.
[Tpunun noctpoeHus Tadbauisl Menaeneesa.

Tema 57

Bunbr xumudeckoii cBsi3u. AMOpdHBIE Tella, KpUCTAUTBL. JleeKThl KpUCTANTNISCKON PEIIETKH.
Kpucrann, kak nepuoanyeckasi KBaHToBasi CTpykTypa. OOpazoBaHue 30H SHEPruil. 30HHbIE
CXEMBbI METAJIJIA, AUAJIEKTPUKA, TTOITYIIPOBOJIHHUKA.

Tema 58

KBaHnTOBEBIE CHCTEMEI U3 OJUHAKOBBIX HAaCTHII. BI)IpO)K[leHHI)Ie 1 HCBBIPOXKJACHHBIC KOJUICKTHBBI.
KBanToBBIE cTaTucTUUECKHE pacnipenenenus bo3ze-OitHmreiina u @epmu-/lupaka u ux cBs3b €
pacnpenenenreM Makcgeiia-bosbiimana.

Tema 59

[T10THOCTD YKCIIa KBAHTOBBIX COCTOSIHUM. DHeprusd depMu. DIEKTPOHHBIN ra3 B MeTa/lIax.
[ToaBu:kHOCTE HOCUTENEH 3apsaaa B KpUCTaIaX. 3aBUCMMOCTb JIEKTPOIIPOBOIHOCTH METAJIIOB
OT TEMIIEPATYPHI.

ITo paznenam 50-59 GbICTpHIiA ONpOC, TECTUPOBAHKE

Tema 60

DNEKTPOHHBIX T'a3 B MOIYIPOBOAHHUKAX (COOCTBEHHBIX U MPUMECHBIX ). JbIpKH. 3aBUCUMOCTD
KOHIIEHTPALMK HOCUTENEH 3apsijia M AJIEKTPOIIPOBOTHOCTH OT TEMIIEpaTyphbl B COOCTBEHHBIX U
IIPUMECHBIX MOIYITPOBOIHUKAX.

Tema 61

CBepxnpoBoaUMOCTb. CBEPXTEKYUYECTb.

DNEKTPONPOBOJHOCTD MOIYITPOBOJHUKOB B CHIIBHBIX IEKTpUYecKuX noiisix. Ilornomenue ceera,

BHyTpeHHUH hoTodrpdekt. 3nmydenne creta. Jlazepsr.

Tema 62



KoHTakTHBIE SIBJICHUS Ha IpUMEpE p-N-Tiepexoia: BRIIpsAMIIIoniee aeiictsue, potoadpexr,
U3JTy4CHHE CBETA.
[lepcrieKTUBBI HAHOTEXHOJIOTUM.

Tema 63

Crpoenue sapa atoma. PagnoaktuBHOCTb. OCHOBHBIE TOHATHS paAUallMOHHONW JJO3UMETPUH.

Tema 64

Snepusie peakiuu. DHeprus cBs3u. JedekT Macchl. MPUHIIMIHATIBHBIE OCHOBBI SIIEPHOM
SHEPreTUKU (peaKLuu JAEJICHUS U CUHTE3a).

Tema 65

Bunbl pyHIaMeHTATBHBIX B3aUMOACHCTBHIA. DJIEMEHTAPHBIC YaCTUIIbI. AHTUYACTHUIIBI. AJIPOHEI,
JICTITOHBI, YaCTULIBI-TIEPEHOCYMKH B3auMojieicTBuil. KBapku.

Tema 66

OCHOBHBIE TOCTHXEHHS U TIPOOIIeMBI CyObsiiepHo# (pusuku. [lonbiTkn 00beTMHEHNS
byHaaMeHTaNbHBIX B3auMoAeUcTBUH. JlocTHXKeHUs HaboJaTeIbHON aCTpPOHOMUH.
CoBpeMeHHbIE KOCMOJIOTMYECKHE MpeicTaBiIeHus 00 3Bomtonun Beenennoil. Monens bonbiioro
B3pbIBa.

ITo Temam 60-66 OBICTPBII ONPOC, TECTUPOBAHNE

Tema 67

CoBpeMeHHbIE HayYyHO-UCCIIEI0BAaTEIbCKUX TPOrpaMMbl B 001aCTH (PU3UKHU, MOJIEIIH.
PeBontonimoHHbIE U3MEHEHMSI B TEXHUKE M TEXHOJIOTUSAX KaK CJIEJICTBUE HAYUHBIX JOCTUKEHHI B

o0nacti GpU3MKH.
duznyeckas KapTUHa MUpa Kak ¢puinocopckas KaTeropusi. AHTPOIHBIN MPUHIIMIL.



