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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

OcCHOBHOH 11eJbI0 U3yYeHHs yueOHOM quctuiuinabl «Pu3nkay sBiseTcs GopMUpoBaHHe
y 00y4aromerocsi KOMIETEHIIUH JUIS CIICAYIONINX BHIOB AEATEILHOCTH:
Hay4HO-HCCIIEI0BATEIbCKOM.
JucuumurHa npeaHa3HadeHa JUIst MOMyYeHHs 3HAHUH [T PeLICHHS CIIETYIOLTIX
npodeccHoHaIbHBIX 3a1a4 (B COOTBETCTBUH C BHIAMH JCATCIBHOCTH):
Hayuno-uccnenoBatenbckast J€ATEIbHOCTb:
aHaJN3 HAyYHO-TEXHUYECKOH MH(OPMAIMH, OTEYECTBEHHOTO U 3apYOEKHOTO OIIbITa 1O
TEMaTHKE UCCIICIOBAHMS,;
ydacTue B paboTax 1o OpraHu3alliy U MPOBEICHUIO SKCIIEPUMEHTOB Ha JEHCTBYIOINX 00BEKTaX
10 33/1aHHOI METO/INKE;
00paboTKa pe3ysbTaTOB HKCIIEPUMEHTAIBHBIX NCCIIEIOBAHUH C TPUMEHEHUEM COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTUN M TEXHUYECKHUX CPEJICTB;
NPOBE/ICHUE BEIYMCIUTENBHBIX SKCIIEPUMEHTOB C HCIIOJIb30BAaHHEM CTaHIAPTHBIX IPOrPaMMHBIX
CPEJICTB C LIEJIbI0 MOTYYEHUS MAaTEMAaTHYECKUX MOJIETIeH IPOLIECCOB U 0OBEKTOB aBTOMATH3AIUU
U YIPaBJICHUS;
HOATOTOBKA JaHHBIX M COCTaBJICHNUE 0030pOB, pehepaToB, OTYETOB, HAYUHBIX MTyOIUKAIIMN 1
JIOKJIA/IOB Ha HAYYHBIX KOHPEPEHINAX U CEMHHAPAX, YIaCTHE BO BHEJPEHUH PE3yIbTATOB
UCCIIEJOBAaHUN U pa3paboToK;
OpraHM3aLys 3alIUThl 00bEKTOB HHTEIUIEKTYaIbHOW COOCTBEHHOCTH U PE3yJIbTaTOB
UCCIJIEIOBAaHUM U pa3pabOTOK KaK KOMMEPUYECKON TallHbl IPEIPUSITHSL.

Nzydenue kypca oOmieil pu3nku B TEXHUUECKOM YHUBEPCHUTETE 00YCIOBICHO BO3pacTaroleit
poJiIbl0 PyHAAMEHTaIbHBIX HAYK B IOJIMOTOBKE CIIEUAINCTA. DTO CBSI3aHO C TEM, YTO BHEAPEHHUE
COBPEMEHHBIX BBICOKUX TEXHOJOTUN B MPAKTUUECKYIO HHKEHEPHYIO JEATEIbHOCTh
IpeJinoiaraeT OCHOBATEIbHOE 3HAKOMCTBO Pa0OTHUKOB € (PU3NYECKUMU OCHOBAaMH MPOTEKAHUS
COOTBETCTBYIOIINX MPOIIECCOB, C KIIACCUUYECKUMU U C HOBEHUIITUMHU METOaMH (PU3HUECKUX
uccienoBanuii. JlaHHbBIN Kypc 1aéT BO3MOKHOCTH OYIYIIUM CHEIUAINCTAM TOTYyYUTh
TpeOyemble 3HaHus B 001acTU (PU3MKH, a TAK)KE IPUOOPECTH HABBIKM UX JlajbHEHIIero
MOTIOTHEHU S, UCTIONB3YS B OTUX IEJISAX pa3IUYHbIE (B TOM YHUCIIE — SJIEKTPOHHBIE) HCTOYHUKU
uH(popmannu. bonee Toro, mporpamma IuCHUIUTHHBI «PU3KKa» CHOPMUPOBAHA TAKUM 00Pa3OM,
4yTOOBI HE TOJBKO JIaTh CTYJEHTaM IMPEACTaBICHHE 00 OCHOBHBIX pa3jenax GU3NKH,
MO3HAKOMHTH UX C HanboJee BaXKHBIMH SKCIIEPUMEHTAILHBIMI U TEOPETHIECKUMHU
pe3yapTaTaMu, HO W MIPOBECTHU JEMapKaIlUI0 MEX Ty HAyUYHBIM U aHTHHAYYHBIM MTOJAXO0M B
W3Y4YEHUU OKPYXKaIoIIero Mupa. JIUCIUIIMHA YYUT CTYIEHTOB CTPOUTH MOJIEITH MPOUCKOISAIITNX
SBJICHUM U MPOIIECCOB, MPUBUBAsI TIOHUMAHKE TPUUMHHO-CIIECTBEHHOMN CBA3U MEXIAY HUMU,
dbopmupys y Oyaynux CeHaINCTOB IMOUTMHHO HAYYHOE MUPOBO33PEHHE.

Kpowme Toro, pusuka co3mpaer yHUBEpCANbHYIO 0a3y sl U3yueHus 00menpodeccuoHaAIbHBIX U
CHEIMANIbHBIX JUCIMILUINH, 3aKIaIbIBaeT (PyHIaMEHT MOCIEAYIONIEr0 O0yueHusl B MarucTparype,
acnupantype. OHa Ja€T LeabHOe Mpe/ICTaBIeHHE 0 PU3NYECKUX 3aKOHAX OKPY’KaIOIIEero MUpa B
WX €TUHCTBE U B3aUMOCBSI3U, BOOPY)KAET CHEIHAIMCTOB HEOOXOAUMBIMH 3HAHHUSIMHU IS
pelIeHUs] HAyYHO-TEXHUUECKUX 3a7a4 B TEOPETUUECKUX U MPUKIIATHBIX aClleKTax.

3amaun TUCHUIUTUHBL:

- (hopmupoBaHUE Y CTYZAEHTOB OCHOB €CTECTBEHHOHAYYHOU KapTUHBI MUPAa,

- OCBOCHHE OCHOBHBIX (DU3HUECKUX TEOPHii, TO3BOJISIONINX OMUCATh SIBICHUS B IPUPOJIE,
IIPEJIEIOB IPUMEHUMOCTH 3TUX TEOPUH AJIs PELLIEHUS] COBPEMEHHBIX U NIEPCIIEKTUBHBIX
TEXHOJIOTUYECKUX 3a]1a4;

- OBJIQICHUE (PYHAAMEHTAIbHBIMU MPUHIMIIAMH U METOIaMU PEIICHUS HAY9HO-TEXHUYECKHX
3aja4, MpUOOPETEHHE HABBIKOB SKCIIEPUMEHTAILHBIX UCCIEIOBAHUIN U OILIEHKU CTETIEHU



JIOCTOBEPHOCTH TMOJIy4aeMbIX PE3YJIbTATOB;

- (hopmupoBaHNEe HABBIKOB MO MPUMEHEHUIO MOJIOKEHUH PyHAaMEeHTaTbHON (HU3UKH K
rPaMOTHOMY HaAyYHOMY aHAJIU3Yy CUTYaIUi, C KOTOPHIMU CIEIUATUCTY NPUAETCS CTAIKUBATHCS
IIPU CO3JaHUHU HOBOW TEXHUKU U HOBBIX TEXHOJIOTHIA;

- 03HaKOMJICHHE CTYJIEHTOB C UCTOPHUEH U JIOTUKOM pa3BUTHS (PU3UKU U OCHOBHBIX €€ OTKPBITHIA.

B pe3ynbraTe ocBoeHMs TUCHUIUIMHBI «DU3UKa» CTYACHT JOHKEH HAyYUThCS UCIOIb30BaTh
3aKOHBI (PU3UKH B BAKHEHIIINX MPAKTHUECKUX MPUIIOKEHUIX;, TO3HAKOMUTHCS C OCHOBHBIMU
(U3NUECKUMU BETMYMHAMH, 3HATh UX ONpPEENICHUE, CMBICI, CITOCOOBI U €IMHUIIBI UX
U3MEpEHUS; MPEACTaBIATh cebe hyHaaMeHTanbHble (U3NYECKUE IKCIIEPUMEHTHI U UX POJIb B
pa3BuTHH Hayku. Kpome TOro, CTy€HT 10JIKEH TPUOOPECTH HaBBIKU PabOTHI C MPUOOpaMU U
000py/I0BaHNEM COBpEMEHHOM (pru3nueckoi 1abopaTOpuu; HABBIKH UCIIOJIb30BAHUS PA3IMUHbIX
METOJUK (PU3NUECKUX U3MEPEHU U 00pabOTKU IKCIIEPUMEHTAIbHBIX JaHHBIX; HABBIKH
NPOBEICHUS aIEKBATHOTO (PM3UIECKOTO U MATEMaTHUECKOTO MOJICIIMPOBAHMUS, & TAKIKE
MPUMEHEHUS METOJI0B (PU3UKO-MATEeMAaTUYECKOTO aHANIN3a K PEIICHUI0 KOHKPETHBIX
€CTECTBEHHOHAYYHBIX U TEXHUYECKHUX IIPOOIIEM.

dwu3mKa KaK HayKa 0 HanOoJsee o0MMX 3aKOHAX MPUPOIBI B TOM MM HHOM CTETIEHU HMEET
HEMOCPEICTBEHHYIO CBSI3b MPAKTUYECKU CO BCEMU JAUCLUIUITMHAMHU, U3y4aeMbIMU Ha
NPOTSDKEHUH BCETO MHCTUTYTCKOTO Kypca. B wactHoCTH, Ha 3ak0HAX (PU3MKM OCHOBaHa paboTa
BCEX COBPEMEHHBIX aBTOMATHUECKUX YCTPONCTB Mepeaaun, coopa u o0paboTku nHGOpMaIuu.
HiMeHHO 103TOMY B IPOLIECCE YTEHUS JICKIU JIeiaeTcs ynop Ha GU3HNUECKUN CMBICT SIBJICHUIA,
HA0JII0/ITaEMBIX B OKPY’KaOILIEM MUDE.

2. MecTto y4yeOHoi nucuuniiuabl B crpykrype OII BO

VYyeOunas aucuuminuHa "®usuka" otHocutces k 6moky 1 "Iucturunel (Moaynu)" u
BXOJIUT B €r0 0a30BYIO YacTh.

3. Ilnanupyemble pe3yJIbTaThl 00y4eHHs N0 JUCHUILINHE (MOYJII0), COOTHECEHHBIE ¢
IJIAHMPYEMbIMHM pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON NPOrPaMMbI

[Ipouiecc n3yueHus: AUCUUILIMHBI HATIPaBlieH Ha POPMHUPOBAHUE CIEAYIOUTUX
KOMIIETEHIIUN:

OIIK-1 CrniocobeH periate HHXEHEpHBIE 33/1a4M B TPO(ECCUOHABHON AEATEIbHOCTH
C MCIIOJIb30BaHUEM METO/I0B €CTECTBEHHBIX HayK, MATEMaTHYECKOTO aHAIN3a
Y MOJIEITMPOBAHMS

4. O01mast TpyA0eMKOCTh JUCHUIJIMHBI COCTABJIsIET
8 3adeTHbIX enuHuIl (288 ak. d.).
5. O0pa3oBaTesibHbIE TEXHOJIOTHH

[IpenonaBanue qucuUIUIMHBL «PU3MKa» OCYIIECTBISAETCS B opMe JTEeKIHi,
71a00paTOpHBIX PabOT U MPAKTUUYECKUX 3aHATUN.JIEKIIMM TPOBOJATCS B TPAAUIIMOHHON KJIACCHO-
YPOYHOU OpPTaHU3aIMOHHON (JopMe, TTO THITY YIPABJICHHS TTO3HABATEIHLHOM I€ATEIbHOCTHIO
npuUMepHO Ha 83 % SBIAIOTCS TPaIUILIMOHHBIMHU KJIACCHUYECKU-JIEKIIMOHHBIMU (00BSCHUTEIHHO-
WJUTFOCTPATHBHBIE), U TpuMepHO Ha 17 % ¢ ncronb30BaHNEM MHTEPAKTHUBHBIX TEXHOJIOTHH, B
TOM YHCJIE MYJIbTUMENA JIEKINS U TUCKYCCUOHHAdA jeKkuus (6 yacoB).IIpakTnueckue 3aHATUSA U
n1abopaTopHble pabOThl OPraHU30BaHBI C UCIIOIB30BAHUEM TEXHOJIOTHNA Pa3BUBAIOIIETO
00y4YeHHS U C UCTIOIb30BAHUEM MHTEPAKTUBHBIX TEXHOJIOTUH, B TOM YHCJIE 3JIEKTPOHHBIN
(BUpTYyaNbHBIN ) TPAKTUKYM; TEXHOJIOTHH, OCHOBAaHHBIX Ha KOJUIEKTUBHBIX CIIOCO0ax o0yueHus, a
TaK)K€ MUCIOJIb30BAHUEM KOMITBIOTEPHOU TeCTUpPYIOLIEH cucTeMsl (18 akageMuueckux 4acoB
WHTEPAKTUBHBIX TEXHOJOTUN — MPAKTUYECKUE 3aHATHS, 18 akaJeMUYeCKUX 4acoB




MHTEPaKTUBHBIX TEXHOJIOTHI — TabopaTOpHbIi pakTukyM). [IpenonaBarens opraHusyer
JUCKYCCHIO 1O 00CY>KIECHUIO TEOPETUUECKOT0 MaTepuaia 1abopaTopHbIX padoT, a, IIIaBHOE — MO
00CYXXJIEHUIO Pe3yIbTATOB BEITIOJHEHUS M pacuéra morpemHocted. [lnan obcyxmaeMbix
BOIIPOCOB MPUBEJIEH B CIIUCKE KOHTPOJIBHBIX BOIIPOCOB B KOHIIE METOJNYECKHUX YKA3aHUH K
KaKJ10# J1abopartopHoii padote. Jlajiee BO BpeMs 3aluThl 1a00paTOpHOI pabOoThI (WM MUK
71a00paTOPHBIX PabOT, MPOBOAUTCS KOMITBIOTEPHOE TECTUPOBAHKE, M, OTBET KaXI0TO CTYICHTA
onieHuBaercs 1o cucteme PUTM-MUUT. [Ipu BeImoiHEHHH J1a00paTOPHBIX pabOT
UCTIONIBb3YyeTCS HATypaJibHBIN (peaibHbIi) JadopaTopHblil mpakTukyM.CaMocTosiTensHas paboTa
CTYJEHTa OPraHU30BaHa C UCII0JIb30BAHUEM TPAJULIMOHHBIX BUJIOB paOOThI U UHTEPAKTUBHBIX
texHojoruil. K TpaaunnonHsiM Bugam paboTsl (57 akaJeMHUecKUX 4acoB) OTHOCATCS paboTa ¢
JEKIIMOHHBIM MaTepuaioM, paboTa ¢ yaeOHBIMH MOCOOUSIMHU, TIOATOTOBKA K MOTYYEHUIO
JIOITYCKa, BBIIOJIHEHHUIO U 3alUTe TaOOPaTOpHBIX paboT, pelieHre 3a1a4 JOMAaIITHEro 3aaHUs
JUISI IPAKTUYECKUX 3aHATUNA. K MHTepaKTUBHBIM TEXHOJIOTUSM MOKHO OBbLIO Obl OTHECTH
OTpabOTKY OTAENBHBIX TEM I10 3JIEKTPOHHBIM OCOOUSAM, OATOTOBKY K IIPOMEXKYTOUYHBIM
KOHTPOJISIM B UHTEPAKTUBHOM PEKUME, UHTEPAKTUBHBIE KOHCYJIbTALMU B PEXKUME PEATILHOIO
BpPEMEHHU, BHINIOJIHEHUE HHINBHIyaTbHON pabOTHI IO OTACTHFHON TEME B MYJIbTUMEIUHHOM
¢dopmate.O1ieHKa MOTYYEHHBIX 3HAHUM, YMEHUH U HaBBIKOB OCHOBaHA HAa MOJYJIbHO-
peittunrosoii cuctemsl PUTM-MUUNT. Becs kype pa3out Ha 9 pa3aenoB, mpeacTaBIsSIONIUNX
cO0OH JIOTHYECKH 3aBepIICHHBIN 00bEM yueOHOH nHpOopMaruu. GOHIB! OIEHOYHBIX CPEJCTB
OCBOEHHBIX KOMIIETEHIIMM BKJIIOUAIOT KaK BOIIPOCHI TEOPETUYECKOIO XapaKTepa IJisl OLEHKH
3HAHUU, TaK U 33/IaHUs IPAKTHUECKOTO COJepKaHus (pelieHre KOHKPETHBIX 3aa4, padoTa ¢
JAHHBIMU) /7151 OLIEHKY YMEHUM U HAaBBIKOB. TeopeTHUecKe 3HaHUsI IPOBEPSAIOTCS MTyTEM
MIPUMEHEHHUS TaKUX OPTaHU3aLUOHHBIX (POPM, KaK MHAWBUIyaTbHbIE U TPYMIIOBLIE OMPOCHL,
BBITNIOJIHEHUE TECTOB C UCIOJIb30BAHUEM KOMIIBIOTEPOB WIIM HA OYMa)KHBIX HOCUTEIISIX. .

6. Conep:kanue TUCHUILUINHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aejam)

PA3JIE] 1
MEXAHUKA

Tema 1: [Ipeamer u 3agaunt pU3MNKH.

Kunemaruka: oCHOBHBIE TOHATHS. J[BUKEHHE MO MPSIMOIl: CKOPOCTh, YCKOPEHHE.
Kpusonuneiinoe nnxenne. HopManabHOe M TaHreHIManbHoe yckopeHne. Knnemartunka
BpalIaTEeILHOTO JIBUKECHHUS: YIJIOBAsl CKOPOCTh U YIIIOBOE YCKOPEHUE, UX CBSI3b C JINHEUHOU
CKOPOCTBIO U YCKOPEHHUEM.

Tewma 2: HepumaibHble CUCTEMBI OTCUYETA U NIEpBBINA 3aKk0oH HeroToHa. Bropoii 3akoH HeroToHA.
Macca, umnynsc, cuiia. LIeHTp Macc CUCTEMBI MaTepUAIbHBIX TOYEK. Y PABHECHUE IBUKCHUS
MaTepuanbHOU ToOUKHU. Tpernii 3akoH HproTOHA. 3aK0H COXpaHEHUsS! UMITYJIbCA. 3aKOH
Bcemupnoro tarorenns. Cuibl CONPOTHUBIIEHUS.

Tema 3: I[I/IHaMI/IKa BparaTeJIbHOI0 ABUKCHUS.

Tema 3: JluHaMuKa BpaIaTeabHOro IBUKEHUS. MOMEHT CUJIbI; MOMEHT HHEPLIMH; MOMEHT
nMmItysbca. Teopema IITelinepa. OCHOBHOM 3aKOH JUHAMUKH BPAIATEIbHOTO ABUKEHUS B
CJIy4ae CUCTEMBI TOUEK U B CIIy4ae TBEPAOIO Tella. 3aKOH COXPAHEHNS MOMEHTA UMITYJIbCA.
I'upockomel. Tema 4: PaGoTa nepemenHol cuibl. MomHoCTh. KuHeTH4eckas sHeprus Tefa npu
NOCTyNaTeIbHOM JBHKeHUHU. KuHeTnueckas s3Heprus Teja Ipyu BpalaTesbHOM ABHkeHuu. [lomne
cuit. KoHcepBaTuBHbBIE 1 HEKOHCEPBATUBHBIE CHIIBI, TpUMepHI. [loTeHransHas sHeprusl.
[ToreHnManbpHas SHEPTUA B 110JI€ CHJI TSKECTH, IOTEHIIMAIbHAS SHEPTUS YIIPYTO



nehOpMUPOBAHHON MPYKUHBI. 3aKOH COXPAaHEHUS MOJTHOW MEXaHUYECKON SHEPTUH B TIOJIE
noTeHUMaNbHbIX cui. [lepBas u BTOpas KOCMHUYECKHE CKOPOCTH.

Tewma 5. Yrpyrue HanpspkeHus U 1eopMariai B TBEPAOM TeJIe.

3akoH 'yka. Moayns FOnra. Koaddumuent ITyaccona. O6mue cBOMCTBA )KUIKOCTEH B ra30B.
CrannoHapHO€e Te4eHHE UICAIbHOM KUJKOCTH. Y paBHEHHUE HENIPEPBIBHOCTH. Y paBHEHUE
bepnysnu.

[TpyHLIMIT OTHOCUTENIBHOCTH U ITpeoOpa3oBanus ["anmies. DkcniepuMeHTalIbHbIE 000CHOBaHUS
cnennanbHOl Teopun oTHOCcUTENbHOCTH (CTO). TToctymarel CTO. OTHOCHTETBEHOCTH
OJTHOBPEMEHHOCTH U npeoOpazoBanus Jlopenna. Cokpaiienue JIUHBI H 3aMeJICHHE BPEMEHU B
2 IBMKYIIUXCSl CUCTEMAX OTcyeTa. PensiTuBuCTCKMI MMIyIbC. B3auMOCBs3b Macchbl U SHEPIHH.
CTO u sipepHas sHEpreTuka.

PA3JIEJI 2
TEPMOJIMHAMUKA 1 MOJIEKYJISIPHA ST ®M3UKA

Tema 6: MonekynspHas pu3MKa.

Tema 6: MonexynsipHas ¢pusuka. MneanbHblil ra3. YpaBHEHHE COCTOSHUS HICATBLHOTO Ta3a.
N30x0pHbIi, 1300apHBIN, H30TEPMUYECKUI TIpoliecchl. PeanbHblii ras. YpaBuenue Ban-nep-
Baanbca. OcnoBrHoe ypaBuenne MKT. Pacnpenenenue Makceria MoJIeKyJ HIEaIbHOTO rasa 1mo
ckopoctsaM. Onbit HTepHa. bapomerpuueckas ¢popmyna. Pacnpenenenue bonsimana. Cpenusis
JUIMHA CBOOOAHOIO Ipobera MoJieKyl. SIBjieHus: nepenoca (TeronpoBOAHOCTh, Tuddy3us,
BHyTpeHHee TpeHue) Tema 7: BHyTpeHHss 3Heprus rasa u ee usmenenue. I[lepsoe Hauasno
TEPMOJMHAMUKH. Y paBHeHHE Maliepa. MoneKkynsipHO-KUHETHYECKAst TEOPHS TEIUIOEMKOCTH.
CBs13b TETUIOEMKOCTHU C YHCJIOM CTETMeHel CBOOOIbI MOJIEKY Ta3a. AarnabaTHBIN MpoIliece.
[Tomutponusle npoueccsl. [IpeodpazoBaHue TEMIOTH B MEXaHUYECKYH0 paboTy. TernoBsle
mamuHbl. [{ukn KapHo 1 ero ko3 puimeHT noie3Horo AecTBus.

Tema 8: OMnupuyeckas TeMreparypHas mKaiza

TepmonnHaMuueckoe paBHOBecHE U TeMIiepaTypa. KBasucrarnueckue mporeccsl. Y paBHEHHE
COCTOSTHUS B TepMoanHaMuke. OOpaTuMbie U HeoOpaTUMEIe mpoiiecchl. Bropoe Hadaso
TepMoAMHAMUKH. DHTponus. CTaTUCTUUECKOE TOJIKOBAaHUE YHTPOITHH.

[1K1 ITo pa3genam 1 (temsl 1 - 6), 2 (Temsl 7, 8) BbICTpHIii MHCEMEHHBIH OMPOC, TECTOBBIE
KOHTPOJIH, OLIEHKA 32 3aIUTY JIAOOpaTOPHBIX paboT, OlIeHKa 3a paboTy Ha MPAKTHUYECKUX
3aHaTuax. OueHka BoicTaBisiercsa B popmare PUTM-MUUT

PA3JIEJ 3
DIIEKTPOCTATHKA Y IIOCTOSIHHBIN TOK

Tema 9: 3akon Kynona.

HanpskeHHOCTB 31€KTpOCTaTHYECKOro nojs. CuitoBelie TuHUM. [IpyHIMI cynepno3sunuy.
Teopema ['aycca B uHTErpanbHOU opMe U ee MPUMEHEHHE JJIS pacueTa NEKTPUIECKUX MOJIEH.
[Mupkynsanus HaIPsyKEHHOCTHU AIIEKTPUYECKOro nmoiisd. IloTeHnnan 3neKTpuIecKoro moJs.



OKBUINIOTEHLIMAIbHBIE TOBEPXHOCTH. CBSI3b HAIPSDKEHHOCTH U noTeHIumana. Tema 10:
OneKkTpudeckoe mnoJie 1unois. JIumons Bo BHENIHEM 3JIeKTprudeckoM nosne. [lonspuzanus
TURJIEKTPUKOB. OpHEHTAIIMOHHBIN U Ae(OpMaIMOHHBIA MEXaHU3MBI MOJIIpU3au. Bextop
3JIeKTpHUecKoro cmemieHus. Teopema ["aycca 1t 371€KTpOCTaTHUECKOTO MO B TUJICKTPUKE.
JuanekTpudeckas IPOHULIAEMOCTb BELIECTBA. DIIEKTPUUECKOE M0JIE B OJTHOPOJHOM
JTUBJIEKTPUKE. DIIEKTPEThl U CETHETORIEKTPUKHU. [Ibe303¢ dexT.

Tema 11: [IpoBOJHUKY B 3JIEKTPUUYECKOM MOJIE.

DnekTpocTaTHuecKas 3aluTa. JIeKTPOEMKOCTh TPOBOJHUKOB M KOHJEHCATOPOB. DHEPrus
3apsKEHHOTO MPOBOAHMKA, KOHAeHcaTopa Tema 12: Cua Toka, IiIoTHOCTh ToKa. Kiaccuueckas
TEOpHsl DIIEKTPONPOBOIHOCTU. Y paBHEHHE HEMPEPHIBHOCTH ISl INIOTHOCTH TOKa. 3akoH Oma Jiist
OJIHOPOJHOI'0 YYacTKa IeNH. DJIEeKTpruuecKoe conporupieHue. CoequHeHNe IPOBOJHUKOB. 3aKOH
Owma B nuddepennmansuoit hopme. 3akon J[xoymnsa-JIenna. 3akon Bugemana-®Opaniia.
DNEeKTPOABMKYIIIasi CUJIa UICTOYHHMKA TOKA. 3akoH OMa /1711 HEOJJHOPOIHOT'O Y4acTKa LIEIH.
[TpaBuna Kupxroda. DnekTpudeckuii TOK B BaKyyMme.

PA3/IE 4
MATHETU3M

Tema 13: MarauTHOE 110J1€ HOCTOSIHHBIX MAarHUTOB M IMPOBOJHHUKOB C TOKOM.

3akoH AMiiepa. BeKTop MarHuTHONW MHAYKIMKA. MarHuTHOE B3aUMOIEHCTBUE ITIOCTOSHHBIX
tokoB. Cuna Jlopenua. ddext Xomna. [{uknorpon. 3akon buo-Casapa-Jlamiaca. Teopema o
LIUPKYJISALIUY BEKTOpPa MarHUTHOM MHIYKIWH, IPUMEPBI IPUMEHEHUSI Te€OpeMBbl. Buxpesoii
XxaopakTep MarHUTHbIX nosieil. Tema 14: MarautHsslil notok. Teopema ["aycca /uist MarHUTHOTO
noJisi. PaboTa no nepeMenienro NpoBoIHMKA C TOKOM B MarHUTHOM 1ojie. Pamka ¢ Tokom B
OJIHOPOAHOHU ¥ HEOAHOPOJHOM MarHMTHOM MOJISAX. MarHUTHOE 10JI€ U MAarHUTHBIA JUIOIbHBIN
MOMEHT KpyroBoro Toka. Hamarunduenue MmaraetukoB. HanpskeHHOCTh MArHUTHOTO TOJIS.
Marnutnas nponunaemocts. Knaccudukanus maraerukon. Tema 15: SIBnenue
anekTpoMarHuTHOW nHAykuuu. [Ipasuiio Jlenna. 3akon dapanes 3neKTpoMarHuTHOM MHYKIIUH.
Buxpessie Toku (Toku ®yko). Camonnykiust. MHIyKTUBHOCTH cojleHOUAA. SIBJIeHNE B3aUMHOM
uHaykuuu. Tpanchopmarop. DHeprus MarHuTHOro nosst. Cucrema ypaBHeHu MakcBensa B
UHTErpaibHOI popme 1 pru3nyeckuii CMbICT BXOAIINX B HEE YpaBHEHHH. DIeKTPOMarHuTHOE
noJe

[1K2 Ilo pa3genam 3 (temsl 10 - 14), 4 (tems! 15, 16) BeicTpslif mucbMeHHBIH OMPOC, TECTOBBIE
KOHTPOJIH,0IIEHKA 32 3alUTY J1a00paTOPHBIX paboT, OIleHKa 3a paboTy Ha MPAKTHYECKUX
3aHaTusax. OueHka BoicTaBisierca B popmare PUTM-MUUT

PA3JIET 5
KOJIEBAHUS 1 BOJIHBL OIITHUKA

Tema 16:Ilepronnueckre NpoueccHl.

["apmonnueckue konebanus. MasTHUKH. YpaBHEHHE KOJICOAHUN U €ro pelIeHre. AMIUIUTY/A,
yacToTa 1 (haza kosnebanus. DHeprus Kosnedanuit. CBoOoHbIE KoJeOaHus B KOHTYpe 0€3
AKTHBHOTO COMPOTHUBJICHUS. DHeprus Konedanuid. [I[pumMeps! koebaTeIbHBIX ABUKECHUN
pa3nuaHoi pusudeckoi mpupoabl. CBOOOHBIE 3aTyXarolue KoneOanus. XapakTepruCTUKU



3aryxaromux kojeOanuii. Tema 17: Boinyxnennsie konebanus. Pesonanc. Mexanuueckue u
AJIEKTPUYECKUE aBTOKOJIeOaTenbHbIe cucTteMbl. CoxkeHne koiaebanuit (Ouenusi, purypsl
Jluccaxy). AHanu3 u cUHTE3 KoJeOaHuH, MOHATHE O CIIeKTpe Konebanuii. CBs3aHHbBIC
Kosie0aHusl.

Tema 18: BoitHOBOE ABMIKEHUE.

[Tnockas rapMoHnYecKasi BOJHBI. J[JTMHA BOJHBL, BOJIHOBOE YHCIIO, (Pa3oBasi CKOPOCTb.
VYpaBuenue BosiHbl. OJIHOMEPHOE BOJHOBOE YpaBHEHHE. YTIPYrue BOIHBI B ra3ax *KUAKOCTIX U
TBEPJBIX TeIaX. DiIeMeHThl akycTuku. Dddext Jlomnepa. Tema 21: CnenctBus u3 ypaBHECHUIH
Makcsesia. DnekTpoMaruuTHble BoJiHbL. OnbiThl ['epria. [lkana 37eKTpoMarHuTHBIX BOJIH.
CkopocTb, 13Heprus, THTEHCUBHOCTh 3JIEKTPOMAarHUTHOM BOJIHBL. [10TOK MIOTHOCTH SHEPTUH
BOJIHBI.

Tema 19: Untepdepentius BoJH.

Crostune BonHbl. UaTepdepentus ceera. OnbiT FOHra. Murepdepomerp MaiikenbcoHa.
WnTepdepenius B TOHKUX IUieHKax. [Ipumenenue nureppepenuuu. Tema 23: [Tpunuun
I'tolirenca-®penensa. Meton 30u @penens. Judpakius OpeHens Ha NMPOCTEHINUX TTperpaaax.
Hudpakuus OpayHrodepa Ha oxHON U 1BYX meisx. JJudpakunonnas pemerka. ['omorpadusi.
Judpakuus peHTTeHOBCKUX JIydel Ha KpUCTAJUIMYECKOHN peléTKe.

Tewma 20: d)opMa H CTCIICHDb IMOJIAPHU3alM MOHOXPOMATHYCCKHNX BOJIH.

[Tony4yeHnue u aHanu3 TMHEHMHO-TIOIAPU30OBAHHOTO CBeTa. 3aK0oHbI bprocTepa, Mamntoca. JInneiinoe
nByiydenpenomieHue. [IpoxoxieHue ceera uepe3 JuHeHHbIe (a30BbIe TUIACTUHKH.
NckyccTBenHnas ontuueckas auuzorponus. @oroynpyrocts. Bpalenue niockoctu
MOJISIpU3aIuu. DJIEKTPOONITUUECKHE U MarHuToonTruueckue 3QphexTsl. JKuakue KpucTamibl.
Hucnepcus ceera. dazoBas u rpymnmosas CKOpocTy BoJH. [lormnoienue u paccessaue cBera.

1K1 ITo pa3aeny 5 (temsl 18 - 23) BrIcTpblif MUCBMEHHBIH OMPOC, TECTOBbIE KOHTPOJIH, OLIEHKA
3a 3alIUTy Ja0OpaTOPHBIX paboT, OIlEHKA 3a pa0OTy Ha MPaKTUYECKHUX 3aHATHAX. OIeHKa
BeIcTaBisgercs B popmare PUTM-MUNT

PA3JIET 6
KBAHTOBAS ®U3NKA

Tema 21: TemnoBoe HU3JTy4YCHUC U JIIOMUHCCUCHIIU.

CriekTpanbHble XapaKTepUCTUKH TEIIOBOTo u3inydeHus. 3akoHsl Kupxroda, Credana-
Bonpimmana u 3akon cMerienus Buna. A6conroTHo yepHoe Teno. @opmyna Penes-/Ixxunca n
«ynsTpaduoneroBas katactpoda». ['umoreza kBantoB. @opmyna [Imanka. KBantoBoe
00BSICHEHUE 3aKOHOB TEIUIOBOTO U3TY4YEHUSI.

Bueunuit poroaddexr, ypaHenue Ditnmreitna. Ummnynbe potona. Ipdext Komnrona.
JaBnenue ceera. KopnyckyinspHO-BOJHOBOM Jyaau3M CBETa. DMIMPUUYECKUE 3aKOHOMEPHOCTH B
aToMHBIX criekTpax. ®opmyna banemepa. Monens aroma Tomcona. OnbiTel Pesepdopaa mo
paccesiHUIO anbga-yacTull. SnepHas moaens aroma. Teopus atoma Bogopoaa o bopy.



Tema 22: I'mnotesa ae bpoiinsi.

Omsithl []pBUccona u Jxxepmepa. Jdudpakuus mukpouactuil. [IpuHIMT HEONpeaeIeHHOCTH
['eiizenbepra. BonnoBas ¢hyHKIUS, €€ CTATUCTUYECKUNA CMBICI M YCIIOBUS, KOTOPBIM OHA JOJIKHA
YAOBIETBOPATH. Y paBHeHue Lpeaunrepa. KBaHToBas yacTuua B OTHOMEPHOW MOTEHIIMAIbHON
ssme. OJTHOMEPHBIN MOTEHIIUATILHBIN TIopoT U 6apbep. TyHHenbHBIN dhdexT. KBaHTOBBIN
rapmonunueckuit ocumwsitop. Tema 23: Crantmonapuoe ypaBuenue lllpenunrepa ns aroma
BoIopoJia. BoiHoBbBIE GyHKIIMHM U KBaHTOBBIE uncia. [IpaBuia or6opa assi KBAHTOBBIX
nepexonoB. OmbiT lITepua u ['epnaxa. Dddexr 3eemana. [Tpunmun [Taymu. [lepuogudeckas
TabJIMIa JIEMEHTOB. DJIEMEHThI KBAHTOBOM CTaTUCTUKU: ()ePMHOHBI, 0030HbBI. 30HHAS
KOHIENIHS TBEPABIX Tell. MeTaubl, TUIEKTPUKH, MTOTYIPOBOAHUKY (COOCTBEHHEIE U
MIPUMECHBIE).

Tewma 24: DneKTpruecKue CBOMCTBA TBEPABIX TEN: 3aBUCUMOCTD 3JEKTPONPOBOAHOCTH OT
TEMIEPaTypBhl.

Caepx1poBoauMocTh. DOTONPOBOUMOCTb, TFOMUHECIIEHIIUS TBEPABIX Tesl. CHOHTaHHOE U
UHAYLHPOBaHHOE U3inydeHue. OCOOEHHOCTH 1a3epHOro u3inydeHus. OCHOBHBIE TUIIBI JIA3€POB U
UX IPUMEHEHHUE.

[TK2 Ilo pa3geny 6 (Tembl 26 — 30) BricTpblit TUCBMEHHBIN OMPOC, TECTOBbIE KOHTPOJIH, OI[CHKA
3a 3anMTy Ja00paTOPHBIX PadoT, YCTHBIM OMPOC, OLIEHKA 32 padOTy HAa MPAKTHYECKHUX 3aHATHSIX.
Onenka BoicTaBisiercs B popmare PUTM-MUUT

PA3JIET 8
®U3UKA ATOMHOTO SI/IPA. DJIEMEHTAPHBIE UACTHIIBI

Tewma 33: CoctaB aTOMHOTO f]1pa.

XapaKTepuCTUKH SApa: 3apsjl, Macca, JHEPTUs CBSI3U HYKIIOHOB. PaanoakTMBHOCTE. Buibl u
3aKOHBI PAJIMOAKTUBHOTO U3IYYeHUS. SepHbIe peakiny. 3aKOHbI COXPAHEHUS B SIEPHBIX
peakuusx. [enenue snep. Cunres saep. JlerektupoBaHue siAepHbIX u3iaydeHui. [lonstue o
no3uMeTpuu u 3amute. Tema 34: OCHOBHBIEC KIACChI AJIEMEHTAPHBIX YacTHIl. YacTHIIHI U
aHTUyacTuIbl. KBapKu, J1eNTOHBI, YaCTULIBI — IEPEHOCYMKU B3aUMOAEUCTBUI. Bub
(byHIaMeHTalIbHBIX B3auMOJeiicTBHl. DBomonns Beenennoi u 3BE31.

OK3AMEH



