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MHNOACHUTEJBbHASA 3AIINCKA
Hacrosmas yuebnas mporpamma mno aucuuruinde «®@usmka» paspaboraHa anst CTYACHTOB

crnenuanbHOCTH 1-36 04 02 — «IIpoMblneHHas 3nekTpoHuKay cnenuanusanuu 1-36 04 02 01

«MUKpPO3JIEKTPOHHBIE U MUKPOIIPOLIECCOPHBIE YIPABIIIOLINE U UHPOPMALIMOHHBIE TIPOLIECCHDY.

IIporpamma cocrtaBieHa B COOTBETCTBUH C TpeOOBaHUSIMH OOpa30BATENBHOIO CTaHAAPTA

Pecniybnuku benapyce st ykasannoi cneumaigbHocTH (OCPB 1-430103-2007), TUMOBOIA

yueOHOH mporpamMmbl Uil BBICIIUX YUEOHBIX 3aBENEHUH, YTBEpXKIEHHOW MUHHCTEPCTBOM

obpaszosanus Pecnyonuku benapyce (Ne T/I-1.443/tun. ot 13 urosst 2010 r.) u yuebHoro miana.
Lenpro n3ydeHust Kypca QU3NKH SBISETCA:

—  OCBOCHHE OCHOBHBIX MOHSTHH, 3aKOHOB M TEOPHUH KJIACCHYECKOH M KBAHTOBOW (PU3UKHY;

—  M3y4YEHHE OCHOBHBIX (PM3MUYECKHX SIBJICHUH U MPOLIECCOB M MX TPAKTOBKA C TOUKH 3PEHUS
COBPEMEHHBIX Hay4HbIX NPEICTABICHUMN,

—  (opmupoBaHUE COBPEMEHHOTO (PH3UUECKOTO MBILIUIEHUS] H HAYYHOTO MHPOBO33PEHHS;

— O3HaKOMJIEHHE C MeTojaMHu (PU3MUYECKHX HCCIeNOBaHUNA W (PU3HMUYECKIMH OCHOBAMH
COBPEMEHHBIX TEXHOJIOTHI.

3ana4yu U3ydeHus: AUCLUUIIINHBL «Pu3nkay:

— CO3[JaHHEe y CTYJEHTOB JOCTATOYHO IIMPOKON TEOPETHHEeCKOIl MOATOTOBKU B 00JIAaCTH
¢u3nky, no3BoisOmEell OyAayliMM WH)KEHEpaM OPHEHTUPOBATbCS B IIOTOKE HAYYHOH W
TEXHU4YeCKOH MH(popManmu U obecneunBaroell IM BO3MOXKHOCTh HCIOJIB30BAHUS 3HAHUHN IO
du3nKe B TEXHUKE,

— obecrieueHue ONpeNeNeHHON METOAOJIOTHYECKOI MOATOTOBKH, MO3BOJISIIOINEH TTOHUMATh
npoIecC MO3HAHUA M CTPYKTYPY HAydyHOTO 3HAHMS, HCIOJb30BATh pa3MyHbIe (PU3NYECKHE
MOHATHUSA, ONPEAEIATh IPAHULIBI IPUMEHUMOCTH PUHLIMIIOB, 3aKOHOB U TEOPUH;

— cucremarusauus U 00oOIIeHNe 3HAHUH ¢ TOYKH 3peHHs OOIUX UAEH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH,

— O3HAaKOMJIGHHE C COBPEMEHHOW Hay4yHOH ammapaTypoH, (OpMHUPOBAHHE HABBIKOB
NpOBeNEHUs] PU3UIECKOTO SKCIEPUMEHTA;

— OBJIaJICHHE METOJNOJIOTHEH pELIeHHs KOHKPETHBIX 3aJad U3 OTACNBHBIX pa3lesoB
¢busnky;

—  (QopmupoBaHrEe YMEHHsI OLIEHUBATb CTENEHb JOCTOBEPHOCTH PE3YyJIbTATOB, MOTyUYEHHBIX
B SKCIIEPUMEHTAJIBHBIX WJIH TEOPETUYECKUX UCCIEAOBAHUSAX.

B pesymbrate wu3yueHuss (yHOAMEHTANIbHOH €CTECTBEHHOHAYYHOH JUCLIUILIMHBI
«®u3uka» y CTYOEHTOB JOJDKHBI CHOPMHPOBATBCS —CleAyOmHe NpodecCHOHATBHBIE,
aKaJeMHuecKHue U COLMAIbHO-TUYHOCTHbIE KoMIeTeHUUU. CTYIEHT OJKEeH

® yMeTh HUCIOJb30BATh OCHOBHBIE MOHATHS, 3aKOHBI U (PU3UYECKHE MOJACTH MEXaHHKH,
3JNIEKTPOMArHeTU3Ma, TEPMOIMHAMUKH, KOJeOaHUI U BOJH, KBAHTOBOH (PM3UKH, CTATHCTUYECKOH

(1)I/ISI/IKI/I AJI PEIICHUA HAYYHBIX U IPAKTUYCCKUX 3aa4,



® OCYIIECTBISITH KOMIUIEKCHBIH CHCTEMHBIH TOAXON K PEIIEeHHIO 3a7ad Ha OCHOBAaHUHU
CPaBHHUTENILHOTO aHAJIN3A,

® [OHMMAaTh HEOOXOAMMOCTb HM3YYEHHS HOBEHINUX MOCTH)KEHHWH B obmactu (QU3HKH U
yMETb OLICHHBATH BO3MOXKHOCTH M MEPCIIEKTUBBI UX UCIIOJIb30BAHMS ISl CO3[aHUST TEXHUIECKUX
YCTPOWCTB;

® UMETh HABBIKU OPTaHU3ALMH MTPOBEACHHUS HCCIECIOBAHNS,

® UMETh HAaBBIKM HCIOJB30BAHUA METOMOB TEOPETHYECKOTO M HKCHEPUMEHTAJIBHOTO
UCCIIeIOBAHUS B (DPU3UKE;

® yMETh HCIIOJIb30BAaTh METOJbI YNCICHHON OLICHKH IMOPSAKA BEJIWYHH, XapPAKTEPHBIX IS
PA3NIUYHBIX MPUKIIAJHBIX Pa3faesoB (PH3HKHY,

® yYMEHHE HCIOJb30BATh OCHOBHBIE 3aKOHBI (PU3UKH B WHKEHEPHOU AEATENbHOCTHY,

® UMETh CHOCOOHOCTP K  MEKIMYHOCTHBIM KOMMYHHMKALUSM W COLMAIBHOMY
B3aUMOICHCTBHIO,

e yMeTh padoTaTh B KOJUIEKTHBE.

YCneurHocTy  MOJNy4eHHsT MHOTHX —MPO(ECCHOHANBHBIX KOMIETEHINH, KOTOPBIMU
CTYZICHT OBJIA/IEBAET B Mpolecce JanbHelimero odyueHus, o0yciaoBieHa CPOPMHUPOBABIIUMHCS
B Mpolecce M3y4eHHst (PU3MKH BBIIICU3JIOKEHHBIMI KOMITETeHUUAMH. [1o 3TOH mpuuuHe mpu
MOJrOTOBKE 3alaHUi, KaK JJsl CaMOCTOSITENIbHOW padoThl, TaKk M pacCMaTPUBAEMBIX Ha
NPAKTUYECKUX U JaOOPATOPHBIX 3aHATHSIX, CTABUTCS L€ UX MPUOIMKEHUS TI0 COACPIKAHUIO U
bopMyIHpPOBKE K TPUKIATHBIM HMHXXEHEPHBIM 3aJadaM THUIUYHBIM JJIs1  CHENKYPCOB
COOTBETCTBYIOLIEH CIIEIIHATbHOCTH.

Crnenyer OTMETUTh, YTO B PaMKax OCYILIECTBIEHHUS MEXKIIPEIMETHBIX CBSI3€H C LENbIO
MOBBIIIEHUS 3((EKTUBHOCTH OPraHU3aIMH MpoLecca 0OyUeHusl CoAepKaHue MPOrpaMMbl Kypca
«®u3nMKa» COTJIACOBBIBAETCS C COJAEP)KAHHEM IMPOrpaMM HHBIX €CTECTBEHHOHAYYHBIX U
oOIIenH)KEHEePHBIX AUCLUIUIMH C LEeNbI0 UCKITIOUEHHs 1yOIMpOBaHus MaTepraia U YHUPHUKauu
NPUHATHIX 0003HAYEHUH U IOHSATHI.

JUIsl yCIIeTHOTO OCBOEHUS MPOTrpaMMbl Kypca (PH3UKH KOJJIEKTHBOM Kadenpbl $u3nku
YO «III'Y» paspabotan yueOHO-MeTonmueckuii kommuieke (YMK), conmepikaHue KOTOPOro H
MOCIIEIOBATEIBHOCTD U3JIOKEHHSI MaTepralla B HEM COOTBETCTBYIOT HACTOSIIIEH MporpaMMe.

[Iporpamma paccumrana Ha oObem 476 wyacoB, w3 HHX — 204 ayOUTOPHBIX.
Pacnipenenenne ayqUTOpPHBIX YacOB IO BUAAM 3aHATHI: nekuuid — 120, mabopaTtopHeix padoT —

48, NpakTU4ECKUX 3aHATUN — 36.



COJAEXAHME YYEBHOI'O MATEPHAJIA
BBEAEHUE

dusuka kak pyHIamMeHTadbHas Hayka. Ponb ¢u3ukm B craHOBieHUHN WHXKeHepa. OOmas
CTPYKTYpa U 3aJa4u Kypca.

Pazgen 1. PUSHNYECKHUE OCHOBBI MEXAHUKMN.
TEPMOANHAMUMKA U MOJIEKYJ/JIAPHASA ®UBUKA

Tema 1.1. KHHEMATHUKA

Mexanuueckas cucreMa. MarepuanbHas Touka. TBepnoe Teno. Cucrema orcuera. Uucno
cTeneHei cBoOO bl MexaHU4eCcKOl crcrtemMbl. KnHemaTnka MaTepuanbHoi Touku. Ilepemernenue
u nytb. CkOpocTb M yckopeHue. Brpruucienue mnpoiineHHoro nyTu. TaHreHuuajabHOe U
HOpMaJbHOE YyckOpeHus. KuHemaruka TBepmoro Ttena. Bpamenue TBepmoro Ttema BOKPYT
HEMOJIBUJKHOM ocH, YTIioBas CKOpPOCTb M YIJIoBO€ yckopeHue. CBsi3b MEXIY YIVIOBBIMH U
JUHEWHBIMA KHHEMAaTHYECKUMH BenndnHaMu. [IpeoOpa3oBaHusi KHHEMATUYECKUX BEJIMYHMH MIPH
NEPEXOIE U3 OJTHOM CHCTEMBI OTCHUETA B APYIYIO.

Tema 1.2. THHAMHUKA MATEPHAJIBHOM TOUKHA

Ilpuunnbl u3Mmenenust ckopoctu Tena. Ilepseiii 3axkoH Herotona. HMHepuuanbHble
cuctembl orcuera. [Ipunuun oTHocutenbHOCTH ["amunes. [lpeoOpaszosanus [anmnes. Macca u
uMnynsc. Bropoit 3akoH HberoToHa, VYpaBHeHHE [ABUKEHHS MAaTepPHAIBHOM TOYKU B
WHEpLUUAIbHON cucteMe orcyera. Tperuil 3axkoH HbrooTona. HMHBapuaHTHOCTH ypaBHEHUs
IBW)KEHUSI OTHOCUTENbHO mpeoOpasoBanuii [amumes. 3akoH BcemupHOro TtsaroteHus. Cuia
TSKECTH U Bec. Ynpyrue cuibl. CHjibl TPEHUS U CONPOTUBIIEHMUSL.

Heunepuunanbuble cucrembl otcuera. Cunbl HHepUUH. YpaBHEHHE [BUXKEHUS
MaTepPUaIbHOM TOYKM B HEMHEPLMAJIBHONH CHUCTeMe oTcueTa. [IpuHIMI 3>KBUBAJIEHTHOCTHU.
I'panunibl NPUMEHNMOCTH HBEOTOHOBCKON MEXaHUKU.

Tema 1.3. 3AKOHbI COXPAHEHMUA

CocrosiHnne MexaHuueckoi cucrembl. Coxpassoiuecs BeJUdUHbL. CBS3b 3aKOHOB
COXpPaHEHUsT CO CBOWMCTBaMM MpPOCTpaHCTBa U BpeMeHH. Cullbl BHYTPEHHHE U BHEIIHHUE.
3amkHyTass cucrema, Hmnynbc cucrtembl. 3aKOH COXpaHeHUss wuMIyibca. LleHTp mMacc.
VYpaBHeHue BHKeHUs LieHTpa Macc. CucreMa LieHTpa Macc. PeakTuBHOe IBUXKEHME. Y paBHEHUE
Memmepckoro u ¢opmyna I{uonkosckoro. Pabota u MomHOCTh cuiibl. KHHETHYEeCKas: SHEpTus
yactuubl. KoncepsarusHele cunbl. 1lonstue cunosoro noss. IloreHnuanbHas 3HEPrust 4aCTULIBI
B cunoBoM mnoje. IlonHas MexaHuueckas SHEpPrus YacTULBL. 3aKOHbl €€ H3MEHEHus u
coxpaHeHus. CBsi3b MeXAy NMOTEHLMAIBbHON »Heprueil u cuioi nmois. MexaHuueckasl S3Heprus
CUCTEMBI. 3aKOH COXPAaHEHMsI MEXaHUYECKOIl 3Hepruu cucreMbl. MOMEHT UMIyJbCa YACTHULIBL.
Mowment cunbl. Ilapa cun. YpaBHeHHe MOMEHTOB. MOMEHT MMIyJbCa CUCTEMBL. 3aKOH
COXpaHEHUs1 MOMEHTA UMITYJIbCA.

Tema 1.4. MEXAHUKA TBEPJ1OI'O TEJIA

Uucno cremeHeidl CBOOOIBI TBEPHOTO Teja. YpPaBHEHHs IBUKEHHS TBEPAOrO TeJa.
MoMeHT uMIyJbCca Tejla OTHOCUTENBHO OCH. MOMEHT HMHEPLUMU Tejida OTHOCHTENBHO OCH.
Teopema IllreitHepa. YpaBHeHHWE [OMHAMHKUA TBEPAOTO TeJa, BPaLIAOIIErocs BOKPYT
HEnoBIKHOUM ocu. KuHeTudeckass sHeprusi BpallaroIIerocsi TBepaoro teja. Pabora BHENIHUX
CuI Tpu BpameHuu Teepaoro Tena. [wupockon. I'mpockommueckuit sddexr. Ilpeneccus
rupockona. [1nockoe ABMKeHNe TBEpAOTro Tefa.

Tema 1.5. KOJIEBAHUA



OObmue cenmeHusi o0 kojebaHUsX. YpaBHEHHE CBOOOMHBIX KoJieOaHUN TMOJ AECHCTBHEM
KBa3UYNPYyrol Cuibl M ero oOmee pemeHne. [apMOHWUYECKHWI OCIWLISATOP. DHEprus
rapMOHHUYECKOro ocruuATopa. CloskeHre rapMOHUYECKHX KOJIeOaHH.

Qusnyeckuii M MaTeMaTUYeCKUil MasTHUKH (Majble KojiebaHws). YpaBHEHHE
3aryxaromux Kosebanuii u ero pemenune. Koadpduument 3saryxanus. Jlorapudmmueckuii
IeKpeMeHT 3aTyxaHus. JloOpOoTHOCTb. YpaBHEHHE BBIHYXKIEHHBIX KOJeOaHud U ero oodmiee
peweHne. Y CTaHOBUBLINECS BbIHYKICHHbIE KoJeOanus. PeoHanc. Pe3oHaHCHbBIE KpUBBIE.

Tema 1.6. YIIPYT'UE BOJIHBI

Pacnipoctpanenue BoJiH B ynpyroil cpene. IlpomonbHeie u nonepedHbie BOJHBL PpOHT
BOJIHBI U BOJIHOBAs MOBEPXHOCTh. [1nockue, chepudeckue u mumuHapuydeckue BoJHbL. CKOPOCTh
BOJIHBL. JlTMHA BOJHBI. YpaBHEHHUE IJIOCKOW BOJIHBL. BOJIHOBOW BEKTOp M BOJIHOBOE YHCIIO.
BonHoBoe ypaBHeHue. Cynepno3uiuuss BOJH. YpaBHEHHE IUIOCKOM CTOsYeld  BOJIHBIL
Cdepudeckas BotHa. DHEprusi ynpyroi BojHbL [I0TOK M MIOTHOCTH MOTOKA SHEpruu. BekTop
Ymosa. Dddexr omnepa 1 3ByKOBBIX BOJIH.

Tema 1.7. CHEHHUAJIBHASA TEOPUA O'1'HOCUTEJIBUOCTHN

IToctynatsl cniennanbHON Teopuu OoTHOcUTeNbHOCTH. CuHXpoHH3aLus yacoB. IlonsaTue
coOprtusi.  IlpeoOpazoanms JlopeHna u TpeOOBaHHE PENATUBHUCTCKOH HMHBAPHAHTHOCTH.
PenstuBucrckuii  3akoH  mpeoOpasoBaHusi  ckopocTH.  OTHOCHTENBHOCTD  TOHSTHS
OJHOBPEMEHHOCTU. M3MepeHne paccTOsHUI M NMPOMEXYTKOB BpemeHu. Mmmnynsc u SHeprus
pensTUBUCTCKON vacTuipl. IIpeobpasoBanus mMmnysibca W 3HEPTUU. B3aMMOCBSI3b SHEPTHH H
UMIyJIbCa. JHEPTHUs OKOsA. Y paBHEHUE JABIDKEHUS PESITUBUCTCKON vacTuubl. [IpeoOpazoBanue
BEKTOpa CUJIbl MPU Iepexojie M3 OJHON MHEepPLUAIbHOM CHUCTEMBI OTCUeTa B JAPYIYIO. 3aKOHBI
COXpaHEHUsl SHEPTUHU U UMITYJIbCa.

Tema 1.8. OCHOBBI TEPMOJANMHAMWKHA U MOJIEKYJISIPHOM ®U3UKH

Makpockonuueckass cHUCTeEMa U €€ TEepMOAMHAMMUYECKOE COCTOsIHHE. YpaBHEHHue
coctostHusl. HneanpHbIl ra3. YpaBHEHUE COCTOSIHUSL MACaIbHOro rasa. IlepBblii 3akOH
TEepMOAUHAMUKU. BHyTpeHHssT  SHepruss  WACAIBHOrO  rasa.  YpasHeHue  Maiiepa.
Anmnabatnyeckuii mpouecc. YpasHeHue Ilyaccona. TepmomunHammdeckmii k. KITJ mukoa
(TerioBoit MammHel). Bropoit 3akoH TepMoanHamuku. OOpaTuMble 1 HeOOpPaTUMBbIE TPOIIECCHL
Hepasencto Knaysuyca. DuTponusi cucrembl. 3aKOH Bo3pacTtanusi sHrponuu. L{ukn Kapho.
KII/I nukna KapHo (naeanpHOH TEMIIOBOM MAIINHBI).

TepMoguHaMHUYeCKHii M CTATHCTUYECKUH MeToabl uccienoBaHus. lloHsTue (PyHKINU
pacnpeneneHusi (IJIOTHOCTH BEPOSTHOCTH) CIy4allHON BeJNUYHMHBI. PacrpeneieHre MOJIEKYI
U/ICATBHOTO Ta3a Mo cKopocTsM (pacnpeneneHue Makcsemna). CpenHsis, CpeaHEeKBagpaTUIHAS U
HanboJyiee BEpOSITHAST CKOPOCTH MOJIEKyJ. PacmpeneneHue MOJEKyJl HACANTBHOIO rasa Io
sHeprusaM. CpenHsisi KUHETHUYeCKas 3HEepPrusi MOCTYNaTeIbHOIO JBM)KEHHS MOJIEKYJbl. 3aKOH
pacripenienieHis KUHETHYECKOW SHEPrud MOJIEKyJbl 1O CTeNeHsM CBoOOAbl. BHyTpeHHss
SHEPrus U TEMJOEMKOCTh UealbHOro rasa. CTaTUCTUUECKUN CMBICT TeMIlepaTyphbl. Y paBHEHUE
MOJIEKYJIIPHO KMHETUYECKON Teopuu JJis JaBjeHus rasza. PacnpeneneHue MojeKkys WAeanbHOIO
rasa o KOOpAMHATaM BO BHeIIHeM mosie (pacmpeneneHue bonbimana). Pacnpenenenne
Makcpemna-bonpumana. Makpo- HW = MHKPOCOCTOSIHUS — TEPMOJUHAMUYECKONH  CHCTEMBL.
Cratuctnueckuii Bec MakpocoCTOssHUSA. CTaTUCTUUECKUM CMBICH SHTPOMUU. ODHTPOMUSA U
HeoOpaTtuMocTb. PeanmbHble ra3pl. Cuibl M MOTEHLHUANbHAS JHEPTUS MEXMOJEKYISIPHOTO
B3auMoOAeicTBuA. YpasHeHue Ban-nep-Baanbca. ®asosble nepexons! 1 u II pona. Kputnueckas
TOYKA.

Pazgen 2. DQJIEKTPUYECTBO, MATHETHU3M U DJIEKTPOMAT'HUTHBIE
BOJIHBI



Tema 2.1. JJIEKTPOCTATHYECKOE ITOJIE B BAKYYME

OneKTpUYecKUuil 3apsii U ero CBOWCTBA. 3aKOH COXPAHEHMs 3JIEKTPUUYECKOro 3apsAna.
3akoH Kynona. IlpuHuun cynepnosuuuu cuil. DJIEKTpOCTaTHdeckoe noje. HanpskeHHOCTb
saexTpocTatudeckoro noJs. Ipuanun cynepnosunuun nonei. HanpsskeHHOCTD MO TOUEYHOTO
3apsima U cucteMsbl 3apsAnoB. Ilotoxk u auBeprenumsi BekTopHoro nojis. Teopema l'aycca ans
3JIEKTPOCTATHUYECKOTO TOJsI (B MHTErpajbHOH M JoKambHOH (opmax). Llupkymsiuus u poTop
BEKTOpHOro mnoJisl. TeopemMa O LUPKYJISLUHM BEKTOPa HAMPSDKEHHOCTH 3JIEKTPOCTATUYECKOIO
noJyiA. be3BuxpeBoll XapakTep dJeKTpocTraTudeckoro nosid. IloTreHuman 5aeKTpoCcTaTU4eCKOro
nosiA. CBsA3b MOTEHLMANa M HaNpsKEHHOCTH 3JIeKTpocTaTthdeckoro noJs. IloTeHuman mnouns
TOYEYHOTO 3apsfa U CHUCTEMbl 3apsAO0B. ODJEKTPUUECKUH MOMEHT aumnoss. MoMeHT cui,
JNEHCTBYIOLIUX Ha AUMNOJb B 3JEKTpocTaThdeckoM nosie. IloTeHinmanbHas sHeprust qumoss B
snekrpocratudeckoM noje. Cunma, gelicTByrlomas Ha  JUNOJb B HEOJHOPOAHOM
3JEKTPOCTATUYECKOM TIOJIE.

Tema 2.2. JJIEKTPOCTATHYECKOE ITIOJIE B CPEJAX

Husnextpuku. Cs3aHHble U CTOPOHHUE 3apsiabl. [lonspuzoBanHocTh. [IuanexkTpudeckast
BOCIIPUUMYHUBOCTb. BEKTOp 3JekTpuueckoro cMmeueHus. JusiaexTpudeckass MPOHHUIIAEMOCTb.
Teopema T'aycca misi BEKTOpa DJJIEKTPUUECKOTO CMEUIECHHsA. YCJIOBHUS HAa TpPaHULE ABYX
AUBJICKTPUKOB. HpOBOI[HI/IKI/I. HpOBOI[HI/IKI/I B OJJICKTPOCTATUYCCKOM TIOJIC. Tlone BHYTpHU
IIPOBOAHMKA U y €ro NMOBEpXHOCTU. PacmpeneneHue 3apsja B NMPOBOJHUKE. DJIEKTPOEMKOCTH
YEAUHEHHOTO MPOBOJHUKA. EMKocTh cucTeMBI MPOBOJHUKOB. KOHHeHcaTOpr. HOTGHL{I/IaHbHaﬂ
SHEPrus CUCTEMBI 3apAa0B. 3Hepr1/1$1 SJICKTPOCTATUICCKOT'O TTOJIA. IInoTHOCTH SHEPruun.

Tema 2.3. DJIEKTPHUECKHUMN TOK

Cuna w MJIOTHOCTH TOKA. YpaBHeHHE HenpepblBHOCTH. COMpPOTHBIICHHE MPOBOIHUKA.
3akon Owma mnsi ogHOopoaHoro mnpoBoaHuka. Croponuue cunbl. IJC. 3axkoH Owma ans
HEOTHOPOAHOTO yuacTka nernu. O6o0meHHbIi 3akoH OMa B okanbHOH hopme. 3akoH J[xoyis-
JleHnna.

Tema 2.4. MATHUTHOE IIOJIE B BAKYYME

Ilone paBHOMepHO ABMWKyLIlerocs 3apsga. MarnutHas uHaykuusa. Cuna JlopeHua.
IIpunuun cynepnozuuuu nosedl. 3akoH buo-Casapa-Jlanmiaca. MarautHelii notok. Teopema
l"aycca mist MArHUTHOTO TOJISE (B MHTETPATbHON U JIOKAJIBHOH (popmax). Teopema 0 IUPKYJIISLIH
BekTOopa B. Buxpesoii xapakrtep maruutHoro mnoJsiss. Cuia Amnepa. MarHuTHbIH MOMEHT
KOHTypa ¢ TokoM. Cua, neiicTByromas Ha KOHTYpP C TOKOM B MarHUTHOM moje. Pabota cun
MAarHUTHOTO MOJIA PU NEePEMELIIEHUH KOHTypa ¢ TokoM. IIoTeHnmanbHas MexaHn4deckast SHeprus
KOHTypa ¢ TOKOM B MarHUTHOM TOJIE.

Tema 2.5. MATHUTHOE ITOJIE B BEHHIECTBE

Hamaranuennocts. Toxku HamarHuuusaHus. L{upkynsanuss HamMarHM4eHHOCTH. Bekrtop
HanpsoKeHHOCTH MarHuTHoro mnojst [ . Teopema o uupkyisiumu Bektopa /H . YcioBus Ha
rpaHune AByx MarHetukoB. KpuBas  HamarHuumBaHus. I'ucrepesuc.  OcrarouHas
HAMarHU4e€HHOCTh. JlMaMarHeTHKH, MapaMarHeTHKy, peppoMarHeTHKH.

Tema 2.6. ABJIEHUE JIEKTPOMATHUTHON WHAYKIIUHA

Omnbiter @apanes. [Ipasmno Jlenua. [lonHbI MarHUTHBIA MOTOK (ITOTOKOCHEIUICHHUE).
3aKOH  3JIEKTPOMAarHUTHOH wHAyKuuu (3akoH @apanest). SIBieHHEe  CaMOWHAYKLIHH.
HUnnyxtusHocts. DJIC camonHaykuuu. B3anMHast HHAYKTUBHOCTb. DHEPrusi MATHUTHOTO MOJIS.
I110THOCTE 3HEPruy MarHUTHOTO MOJIS.



Tema 2.7. QJJIEKTPUYECKHUE KOJIEBAHUA

KBasucranmonapueie TOku. CBoOomHble KONebaHUsS B KOHType 0€3 aKTHBHOTO
comportuBienusi. CsoOomHble 3aryxarommue KoneOanmsa. Jlorapupmudeckuii  AEKpEMEHT
3aryxaHus. JloOpoTHOCTh. BeIHyXIeHHBIE 3JekTpudeckue kosiebaHus. Pe3oHaHCHbIE KpHBBIE
IUISL HANIPSDKEHUST M CIUTBI TOKA. [lepeMeHHBIil TOK, ero mapaMmeTpbl 1 METObI X pacueTa. 3aKOH
Oma gy uenu nepeMeHmsio Toka. Pesonanc Hanpsokennil. PesoHaHC TOkOB. MOIIHOCTE B LieTIH
MEePEMEHHOT0 TOKA. JleMCTBYIOINE TEUEHNUs] TOKA U HANPSKEHUS.

Tema 2.8. YPABHEHUSA MAKCBEJLUTA

Buxpesoe snexkTpuueckoe nosie. DIEeKTPOMarHuTHoe nose. TOk cMelleHus. Y paBHeHus,
MakcBenna. 3akOH COXpaHEHMsI DJHEpPruud B 3JeKTpoAMHaMmuke. IInoTHOCTH 3Hepruu
3JIEKTPOMArHUTHOIO TIOJISL. Bexrop IlotinTHHrA. IIpeobpasosanus KOMIIOHEHT
3JIEKTPOMArHUTHOTO MOJIS IPU NEPEXOAE U3 OJHON HHEPLUAIbHON CUCTEMBI OTCUETA B IPYIYIO.

Tema 2.9. JJIEKTPOMAT'HUTHBIE BOJIHbI

BonHoBBIE ypaBHEHHsS ISl 3JIE€KTPOMAarHUTHON BOJHBI (OCHOBHBIE CBOICTBAa MJIOCKOMN
snekTpoMarHuTHOW  BosHBL ~ OmbiTel  I'epma. Ombir - JleGenmeBa.  MHTEHCHMBHOCTB
3JIEKTPOMArHuTHON BOJHBEL [loBeneHWe mIIOCKOW 3JIEKTPOMAarHUTHON BOJIHBI HAa TpaHULE
pasnena nByx cpen. M3nydenue nunouis.

Paszgen 3. OIITUKA
Tema 3.1. DJJJEMEHTBI TEOMETPHYECKON OIITUKH

CeeroBas BonHa. IlokazaTens mpenomMieHus: Cpenbl. 3aKOHbI T€OMETPUYECKON ONTHKH.
Onrtuueckas nnuHa nyty. [Ipunuun ®@epma. TayTOXpOHHOCTB.

Tema 3.2. HHTEPOEPEHIIUA

[IpuHIMIT Cyneprno3uLny BOJIH. 3aKOH CJIOXKEHHS WHTEHCUBHOCTeH. MHTepdepeHmms
nByx Boju. Onrudeckas pasHOCTb XOAa. YCIIOBUS HHTEP(EPEHLIHMOHHBIX MAaKCHUMYMOB H
MHHMMYMOB HWHTEHCUBHOCTHU. IloHsATHE O KOrepeHTHOCTH. BpemeHHas M NPOCTPAHCTBEHHAs
KOTePeHTHOCTb. Bpewms, mmHa wu paguyc korepeHTHOCTH. CrocoObl  HaOmoneHus
uHTepdepeHn ceera. MHTEpepeHIns NpH OTpaKEHHMH OT TOHKMX IacTUHOK. Kombra
Hetotona. [Ipocserienne ontuku. Untepdepomerpsi.

Tema 3.3. JU®PAKIHS

[puauun Ioiirenca-Ppenens. Judpakuns @penens n qudpakuus Ppaynrodepa. 30HbI
Openens. Audppaxuus @penenst ot kpyraoro orseperus. Audpaxuus @payHrodepa or omHOM
menn W OT AByX mened. JudpakumonHas pemerka. Judpakuuss peHTreHOBCKUX JyYeH.
®opwmyna bparra-Bynsda. PentreHoctpykrypaslii ananus. [lorstue o ronorpadun.

Tems 3.4. TOJIAPU3ALINA

EcrectBennblii u nossipu3oBaHHbI cBeT. CteneHp nossipuzauuu. [IpoxokaeHue ceera
4yepe3 aHU30TPOIHYIO cpeny (kpuctaiuibl). OOBIKHOBEHHBIH M HEOOBIKHOBEHHBIH JIy4YH (BOJIHBI).
OnTuueckast OCbh U IJIaBHAs TIOCKOCTh Kpuctaia. Juxpousm. [lomsipuzaTopsl 1 aHAIU3aTOPBL
3akon Mamoca. [onsipuzauust npu otpaxkeHuud u npenomsiennd. @opmynsr @penens. Yron
bprocrepa.



Tema 3.5. BBAUMOJENCTBHE JIEKTPOMATHUTHOI'O U3JIYYEHUS C
BEHIECTBOM

dusnueckass CyIHOCTb sIBJIEHUs NpenomiieHust ceera. Jlucnepcust ceera. I'pynmosas
CKOpPOCTh. DneMeHTapHas Teopust aucnepcun. [lornomenne ceera. Koaddunment nornomenus.
3axoH byrepa. Paccesinue ceera.

Pa3zgen 4. KBAHTOBASA ®U3NKA

Tema 4.1. KBAHTOBBIE CBOHCTBA DJIKKTPOMATHHUTHOI'O
N3JIYYEHUA

I'mmotesa Ilnmanka, Teopusi paBHOBECHOTO TEIUIOBOTO u3NydeHUs. PoTosddexr.
®opmyna DiinmTeitHa. Dddext Komnrona. MonenbHble MPencTaBISHHs 3JEKTPOMArHUTHOTO
W3JIy4EHUs IPU €0 B3aUMOJEHCTBUH C BEILIECTBOM.

Tema 4.2. Tema OIIMCAHUE JIBUXEHNA B MUKPOMMUPE

lunoreza ne bpoitna. Hudpakuus snextponoB. Ombitel [[3Buccona — Jlxepmepa.
CootHormienne HeonpeneneHHocrel [ eiizendepra. Onucanne COCTOSIHUS YaCTULIBI B KBAHTOBOU
MeXaHHKe: MCU-(PYHKLNS U BEPOSTHOCTHBIN CMBICI €€ KBapaTa MOIYJIsL. Y CIOBUE HOPMHPOBKHL.
IIpuanun cynepnosuuun coctosiHUi. IIpocTpaHCTBO COCTOSTHUNM MUKPOYACTHLBL.

Tema 4.3. OIIEPATOPBI ®U3NYECKUX BEJIUYNH

[lonsatue omeparopa B mnpocTpaHcTBe cocTtosiHui. COOCTBEHHBIC 3HAYEHHS U
cobcTBeHHbIe (YHKIMHM OmnepaTopoB. PU3MUECKUN CMBICT CHEKTpa COOCTBEHHBIX 3HAYCHUMN
orepaTropa, IOCTaBJICHHOTO B COOTBETCTBHE (u3uueckoil Benmuunae. CpenHue 3HAYSHHS
BenuunH, OnepaTopsl paguyc-BEKTOpa, HUMIYJIbCA, MOMEHTAa HMIYJIbCA W TOJHOW 3HEPTHU
(omeparop 'amunbroHa) MukpodacTuilbl. COOCTBEHHBIE 3HAYEHHS] U COOCTBEHHBIC (YHKIIUU
omepaTopa KBaJpaTa MOMEHTA HMIYJIbCA U MPOEKIUA MOMEHTA HUMIYJIbCa HAa KOOPAHHATHYIO
OCb.

Tema 4.4. YPABHEHUE IIPEJUHI'EPA

Hecrammmonapuoe  (Bpemennoe) u  crauuoHapHoe  ypaBHeHusi  Ilpemunrepa.
CranuoHapHble cocTostHus. YacTuiia B OTHOMEPHOH OECKOHEUHO rTyOOKOH MOTEHLUATBHON sSIMe
U TPEXMEPHOM TOTEHLHAJIbHOM SINUKE C a0COJIOTHO HENMPOHHLAEMBIMH CTEHKAMH.
KBanToBanue sHepruu. ['apMoHHMUeCKUi OCHMLIATOP (pe3ynbTaThl pemeHus). [IpoxoxneHue
YaCTHULIBI Yepe3 OJHOMEPHBINH NOTEeHIMAIBHBIN Oapbep. TyHHENbHBIN 3 dekT.

Tema 4.5. JJIEMEHTBI KBAHTOBOI CTATHCTHKH

Crun. Omneparop [amunbroHa cHCTEMBI MakpodacTHL. TOXKIECTBEHHBIE YaCTHIIBL
CuMMeTpuYHbIE U aHTUCHMMETpPUYHbIE cOCTOsSIHUS. Pepmuonsl U 60308bL [IpuHumn Ilaymm.
®dazoBoe mnpoctpancTBo. KBanTtoBbie cratnctuku Pepmu — [Jupaka u bosze-DitHmuTeiHa.
CeepxnpoBonumocts. ekt [xoszedpcona. BricokoTemmeparypHast CBEPXIPOBOIUMOCTb.
CBepXTeKy4ecTb.

Pasaen 5. CTPOEHHUE U ®U3NYECKUE CBOMCTBA BEIIECTBA
Tema 5.1. PU3HKA ATOMA
KBanTOBO-MeXaHNUECKass MOZETb aToMa BOAOpPOna (pe3yibTaThl PELICHHUs ypPaBHEHUS

IIpenunrepa). KantoBble umciaa 3J€KTpoHAa B aroMe. KBaHTOBbIE uucia OpOWTANIBHOTO U
CIIMHOBOIO MOMEHTOB. (Cjio’keHHe MOMEHTOB. Pe3yibTUpyOIMii MOMEHT MHOIO3JIEKTPOHHOMN



cucreMbl. KBaHTOBBIE yKCia 5TOr0 MOMeHTa. Bripoxaenue yposHel. KpaTHOCTb BBIPOXKIEHUSI.
Cxema yposrei. [IpaBuio orbopa. CriekTpaipHbIE CEpUN aTOMa BOIOpOoaa. MarHUTHBIN MOMEHT
aroma. AToM B MarHuTHOM moje. Dddexr 3eemana. Pacnpenenennue 31€KTPOHOB B aTOME IO
sHepreTudeckuM ypoBHsAM. Ilepuoandeckas cucteMa 371€MEHTOB.

Tema 5.2. IBYXATOMHAA MOJIEKYJIA

VYpasuenue Illpenunrepa s mpocreimed MoJjiekyibl (Moyekyna Bomoponaa). Cxema
SHEPreTUYECKUX YPOBHEH IBYXaTOMHOH MOJIEKyJbl, HX KoyiebaTenbHas W BpalaTeibHas
cTpykTypbl. KOMOMHAIIMOHHOE paccestHue CBeTa.

Tema 5.3. PU3UKA TBEPJIOI'O TEJIA

Kpucrannuyeckoe coctossHue. @PU3NUECKHE THUMNBI KPUCTALUIMUYECKUX  PELIETOK.
TenmnoemkocTs kpuctaioB. @ononsl. Bzaumoneiicteue usnyuenus ¢ BeuecTsoM. CIIOHTaHHOE
U BBIHYKACHHOE u3jydeHus. [lpuHumn neranpHOro paBHoBecus u opmyna [lnanka. Jlasep (Ha
npuMepe TPEXypPOBHEBOH cucTeMbl). Pacnpenesienne 3JeKTPOHOB 10 SHEPTUSAM (pachpeaeieHue
Depmu-/upaka). Yposens @epmu. UneanbHblil 3JeKTPOHHBIN ra3.

DJNEKTPOH B TMEPUOIUYECKOM TOJIE KPUCTAUIa. DHEPreTUYECKHE 30HbI B KpHUCTAJLIAX.
Mertamnmbl, MOJYIPOBOAHUKH, IUBJIEKTPUKH. DJEKTPONPOBOIHOCTD METAaJlJIOB u
MOJyTPOBOTHUKOB. KOHTaKTHBIE SIBJIEHUS. DIEKTPOHBI TPOBOAUMOCTH U IbIpku. COOCTBEHHAS U
MPUMECHass MPOBOAUMOCTb MOJYNPOBOAHUKOB. THMIBI MNOJYNPOBOAHUKOB. PDusuka p-n—
nepexona. [lonynpoBogHUKOBBIE AUOABI U TPAH3UCTOPBL

Tema 5.4. ATOMHOE A/1PO U DJIEMEHTAPHBIE YACTHUIbI

Ctpoenne aromHoro simpa. [edexr macc u sHeprusi cBssu. Mopenu simpa. SnepHbie
cribl. PamnoakTuBHOCTh. BUAbBl MOHM3HMPYIOIIEro HM3JIy4YeHHS: o, f W y -H3JIydeHHe. 3aKOH
PaAMOAKTUBHOIO pacnajga. Bs3anMoneicTBHe pagualMOHHOIO M3JIy4€HHUs C BEIIECTBOM.
buonornyeckoe AENCTBUE HOHU3UPYIOIUMX W3JIyYCHHU. SnepHBIE peakuud M UX OCHOBHBIE
tunbel. lenHas peakuus nenenusi. SAnepHbiil peaktop. SAnepHas SHEPreTHKA. IJKOJOTUUECKHE
npobnemMbl siAepHOl sHepreTuku. TepMmosiepHble peakuuu cuHTe3a. [Ipobiema ymnpasisieMbIx
TEPMOSIIEPHBIX PEAKLUI.

Buner pynnamentanbHbIX B3aumopeiicTBuil. Kiaccudukanus >371€MEHTapHBIX HYaCTHIIL
YacTuubl 1 aHTUYACTULIBL.

SAKIFOYEHUE

CoBpemeHnHast puznueckast KapTHHA MUPa
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_ HHOOPMAIIMOHHAS YACTD
NPUMEPHBIA NEPEUEHD TEM MIPAKTHUECKHUX 3AHSITHI

KunemaTtuka npsiMOJIMHEMHOTO ABHKEHUS.

KunemaTuka KpUBOJTMHEHHOTO IBUKEHHUS.

JluHamuka mMaTepuaibHON TOUkU. 3akoHbl HbroTOHA.

3aKOHBI COXpPAHEHUSI SHEPTUU U UMITYJIbCA.

JlnHamuKa TBEpAOTO TeJa.

3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCa U MEXaHHUUECKOW SHEPTUH AJIsi TBEPAOTO Tea.
JlnHamMuKa peNSITUBUCTCKON YaCTHULIBL.

I'apmonnveckne konebanus. MaTeMaTHIeCKHid, IPYKUHHBIN U (PU3NIECKHI MAsITHUKH.

3aryxaromne MexaHMUeCKne KoJeOaHws..

. BeIHY)KIeHHbIE MeXaHn4Yeckue Konebanus. PesoHaHc.

. Cnoxenne konebaHuii OAMHAKOBOM YacTOThl. buenus. CrnoxxeHne neprneHIuKy I pHbIX

KoJieOaHuil.

. ITnockast MoHOXpoMaTndeckas BosiHa. Crostane BoHbL. Ddpdext Homnepa. BonHbr B

Pa3INYHBIX CPEaXx.

. MKT. 3akoHbI U1€albHOTO Ta3a.
14.
15.
16.
17.
18.
19.
20.

IlepBoe u BTOpo€e Havajao TEPMOAUHAMUKU. DHTPOIIHSI.
Pacnpenenenne Makcpemta-bosbLiMana o CKOPOCTAM U SHEPTHUSIM.
SBnenus nepeHoca.

PeanbHbliii ras.

OnexkTpocraTudeckoe nose. 3akoH Kynona. [IpuHuun cynepnosunuu.
Teopema ['aycca. Pacuer 3eKTpOCTaTUYECKUX MOJIEH.

HOTGHL{I/IaJ'I. Cssi3b HaMpPs>KEHHOCTU U TIOTCHLMAJIA.

. DJNEKTPOEMKOCTb.
22.
23.

DnexTpudeckuil TOK. 3aKOHBI MOCTOsTHHOTO ToKa. [Ipasuna Kupxrodga.
Maruutsoe none. 3akoH buo-Casapa-Jlannaca. [Ipunuun cynepriozuiuu. Teopema o
LUPKYJISILUH.

ABnenne BHGKTpOMaFHHTHOﬁ HHAYKIIUU U CAMOUHAYKIHH.

. CBoboxHbIe U 3aTyXarolue dyIeKkTpudeckue konedanus. [lepeMeHHbIi TOK.
26.
27.
28.
29.
30.
31
32.

Cucrema ypaBHeHnii MakcBesia. DJIeKTPOMAarHUTHBIE BOJIHBI.
Wnrepdepenuus crera.

Hudpaxums cera.

Ilonapusauus ceera.

KBaHTOBEBIE CBOIICTBA 3JIEKTPOMArHUTHOTO U3JIy4EHMUSI.

BonHoBrle cBoiicTBa MukpodacTull. COOTHOLIEHHE HEOPEAEIeHHOCTENN.

3anauu Ha npuMeHeHue ypaBHeHus lllpenuHrepa: noTeHIMaNbHAs siMa, TYHHEJIbHBIN

sddexr.



33. boposckas Teopust aToma BOAOpoaa. KBaHTOBO MEXaHNYECKOE OITUCAHUE.
34. KsantoBas cratuctuka. Pacnpenenenue ®@epmu-/lupaxa.
35. 3oHHas TeOpusi TBEPABIX TeN. TeIIOBBIC, HNEKTPUUESCKIE 1 MArHUTHBIE CBOMCTBA TBEPIBIX

TCJL.
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NPUMEPHBIA MEPEUEHD TEM JIABOPATOPHEIX PABOT

HSMGpeHI/Ie MEXAaHUYCCKUX BCJINYUH.

I/IsyquI/Ie KHMHEMATHUKU ABUXKCHUS Ha IPUMEPEC MAITUHbI ATBy,[[a.

OnpeneneHre CKOPOCTH MYJIU C MOMOIIBIO OANTUCTHYECKOTO MasTHHKA.

Hsmepenue BpamartenpbHOToO ABMKeHHs Ha ipudope Obepbeka u masiTHuka MakcBesua.
OnpeneHeHI/Ie MOMCHTOB MHEPLUUU U MOAYJIA CABUTA TBEPABIX TEJI METOAOM KPYTUJIbHBIX
KoJIeOaHui.

NzydeHue 3aKOHOB COXpaHEHUsI B MEXaHHKE MPH a0COIFOTHO YIIPYTOM yaape.
HsyueHne pacripoCTpaHEeHMs 3BYKOBBIX BOJIH B YIPYIOH Cpelle METOAOM CTOSUUX BOJIH.
OnpeneneHre OTHOMEHHSI TEMIOEMKOCTEH rasa.

I/IsyquI/Ie BA3KOCTH KUAKOCTH.

NzydeHue 37eKTPOCTAaTHUECKUX TOJIEH.

NzydeHune 3aKOHOB MIOCTOSIHHOTO TOKA.

H3yueHne MarHuTHBIX MOJIEH.

. I3yueHne MarHuTHBIX CBOMCTB (hepPOMAarHETHKOB.
14.
15.
16.
17.
18.
19.
20.

I/IsyquI/Ie SIBJICHUA BHGKTpOMaFHHTHOﬁ HUHAYKINH.
CrnoskeHue 3JIEKTPOMAarHUTHBIX KOJIEOaHHIA.
HsyueHne npoueccos penaxkcanuu B KOHAEHCATOpax.
UzydeHue siieHUs: HHTEP(HEPEHLINU CBETA.
Uzyuenue mudppakunn @penens u @paynrodepa.
HsyueHne CBOMCTB NMOJAPU30BAHHOIO CBETA.

I/IsyquI/Ie 3aKOHOB TCIJIOBOT'O U3JTyYCHUS.

. M3ydenue BHeurHero gotoaddexra.

22.

I/IsyquI/Ie CIICKTpa U3JIYyYCHHA aTOMa BOOOpPOaAA.
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1 cemecmp 34 18 16
Beeoenue (2 u.) 2 KommnerotepHas [4]
npeseHTarmst Nol. [5]

1 @u3H4eCKHe OCHOBBI MEXAHNKH, TEPMOHHAMHKA H 32 18 16
MoJieRyJasipHasi pmzuka (66 1.)

1.1 Kunemamuxa. YMK. [1] 3ammra oTyeTa
Jleknun. Mexanuueckas cucteMa. MaTtepuaabHas Touka. Tsepaoe 4 Kommerorepnas [4] o 1ab. padore.
teno. Cucrema orcuera. Umcmo cremeHer cBOOOIBI MEXaHHMUCCKOH npe3enTanma Nel-1. ITpoBepounas
cucreMbl. KunemaTnka MaTepHambHOH TOUKH. [lepeMemeHue u JlabopaTopuas padora.
myTh. CKOpPOCTh M yCKOpCHHE. BBIMHCICHHE NMPONHIECHHOTO IYTH. YCTAHOBKA.

TaHreHIMaTbHOE M HOPMAIBHOE YCKOpeHms. KnHeMarnka TBepaoro

Tena. BpammeHwe TBEpPOOrO TEIa BOKPYT HEMOJBIDKHOH OCH,

Yra0Bast CKOPOCTh U YII0BOE YCKOpEHHE. CBsI3b MEKIY YTIOBBIMH

W JWHCHHBIMH KHHEMATHYCCKUMH BenuauHAMH. [IpeoOpazoBaHms

KHHEMATHYICCKUX BEJIMYHH IIPH MNEPEXOAC W3 OJHOH CHCTEMBI

OTCYETa B APYTYIO.

Mp.3anatne.  OmnpencineHWE  KHHEMATHUCCKHX — ITAPAMETPOB 2

JBIKCHASI MATEPHATILHONH TOUKH M TBEPIOTO TENA.

Jla0.paGora. M3yucHHE KHHECMATHKH [BIKCHHS HA IIPHMEpE 2
MaImuHEl ATBYAA.

1.2. | Junamura mamepuanvruoii mouxu. YMK. [1] 3ammTa oTucTa
Jeknuu. TIpudauHBI U3MEHEHUSA CKOPOCTH Tena. lIepBbri 3aKkoH 2 Kommerorepnas [4] o 1ab. padore.
Herorona.  HMHepumanpHble  CHCTEMBI  OTcueTa.  [IpuHIMDI npeseHTaums Ne 1-2. IIposepounas
orHOcHTenbHOCTH [ammnes. [lpeoOpasoBanusa [ammnea. Macca u JlabopaTopuas padora.
mMnynasc. Bropoit 3akoH HeroToHAa. VYpaBHEHHE BIDKCHHA YCTAHOBKA.




MATEPHAIBHOM TOYKH B HMHEPLHUAIBLHOW CHUCTEME OTcuera. Tperuit
3ak0H Heroroma. MHBApDHAHTHOCT  YPABHCHHA  JBIDKCHHA
OTHOCHTCIBHO TpcoOpaszosanmit [ammmes. 3aKOH BCCMHPHOTO
TaroreHns1. Crina TSDKECTH M BeC. Ympyrue cuibl. CHIIBI TPEHHA H
COTIPOTHUBJICHHUS.

Hewmneprmanmsaple  cucteMbl  orcuera. CHIBI  HHEPIHH.
YpaBHCHHE ABIJKCHHSA MATEPHAIBHOM TOYKH B HEHHEPLHATIBHOM
cucremMe  orcyeTa. [IpHHUMII ~ 3KBUBAJCHTHOCTH. | paHUIBI
TIPUMEHUMOCTH HBIOTOHOBCKOH MEXAHUKH.

Mp.3anaTne. OnpenencHUE NAPaMETPOB JABIKCHHA TEla H
CHUJIOBBIX  BO3JCHCTBHH HA  OCHOBE  3aKOHOB  JUHAMUKH
MATEPHATBHON TOUKH.

Jlag.padora. MccacnoBanne mapaMeTpoOB JBIDKCHHS HA TMPHMEPS
masTHHKOB ObepOeka m Makcsena.

1.3.

3axonwvt COXpAHEenus.

Jlekmmn. CocrostHue MexaHW4eckod cucreMbl. Coxpamsrommecs
BCIIMYIHHBI. Cas13b 3dKOHOB COXPaHCHIA co CBOMCTBAMH
mpocTpaHcTBa HW  BpeMcHH. CHJIBI BHYTPCHHHC W BHCIIHHC.
3amkHyTag cucremMa, WMIyapC CHCTEMBL 3aKOH COXPAHCHHA
uMmnynbca. LleHTp Macc. YpaBHEHHE OBIDKCHHA LICHTPA MAacC.
Cucrema meHTpa Macc. PeaktmBHOE JBIDKCHHE. Y PaBHCHHC
Memepckoro u (¢opmyna Llmomkosckoro. Pabora m MOIIHOCTH
cuwibl. Kmaermaeckas OHEPTUA YaCTHUIIBL KOHCGpBaTI/IBHI)Ie CHJIBI.
TlonsTHe CHIIOBOrO IOJIA. HOTGHHI/I&IJ’IBH&I}I OHCPrua 4YaCTUlbl B
cunoBoM mone. [TomHas MeXaHMYEeCKas SHEPTHI YaCTHIBL. 3aKOHBI
ec HW3MCHCHHMSI W CoxpaHeHMI. CBI3p MEKAY IOTCHIMAILHOH
SHEPrHEH M CHIIOH moJisl. MeXaHWdecKast IJHEPTUsI CHCTEMBL. 3aKOH
COXpPAaHCHUA MCXAHHYICCKOU OHCPIruu CUCTCMBIL MomeHT HMITyJIbCa
yactunsl. Moment cuel. Ilapa cuin. YpaBHEHHE MOMEHTOB.
MomeHT HMITyJIbCa CHCTCMBI. 3akoH COXpPaHCHUA MOMCHTA
HMMITYJIbCA.

Mp.3anaTine. OnpencicHWEe IAPaMETPOB ABIDKCHUS HA OCHOBE
3dKOHOB COXPAHCHUA SHCPIUH, HMITYJIbCA H MOMCHTA HUMITYJIbCA.

YMK.
KommnerotepHas
npeseHraums Ne 1-3.

[1]
[4]

ITpoBepounas
padora.

1.4.

Mexanuka meepoozo mena.

Jlekmmn. Uwmcno cremeHeil cBOOOABI TBEPAOrO Tema. YpPaBHCHHA
JBIDKCHUS TBEPAOTrO Tena. MOMEHT HMITYJIbCA TENA OTHOCHTEIBHO
OoCH. MOMEHT HMHEpIMH TEIAa OTHOCHTENBHO OCH. Teopema
IMIteitnepa. YpaBHEHUE TUHAMHUKH TBEPAOTO TENA, BPAINAOIIETOCH
BOKPYT HEMOABIXKHOM OCH. KuHeTH4eckad 3HEpris BPaArOIIETrocs
TBEPAOTO Teia. PaboTa BHCIMHHX CHJI MPH BPAIICHHH TBCPAOTO

YMK.
KommnerotepHas
npeseHTaums Nel- 4,
JlabopaTopuas
YCTAHOBKA.

[1]
[4]

3ammTa oTucTa

mo 71a0. padore.

ITpoBepounas
padora.




tena. ['mpockom.  I'mpockommueckmit  3¢perr. Ilpemeccus
rupockoma. [110cKkoe ABIKCHAE TBEPAOTO TEA.

Ip.3ansitne.  OnpenencHUE MAapaMETPOB  JBIDKCHHS Tela |
CHIJIOBBIX BOSE[efICTBHfI Ha OCHOBC 3aKOHOB AWHAMHKH TBEPAOTO
TeTA.

JIad. padora. OnpeneneHie MOMCHTOB HHEPIIMH W MOJYJISI CABHTA
TBEPABIX TET METOJOM KPYTHIILHBIX KOJICOAHUI.

L.5.

Konebanus.

Jlexkmmn. OOmime cBeJCHHS O KOJNECOAHMIX. Y PaBHEHHE CBOOOTHBIX
KOeOaHHH TOA MACHCTBHECM KBA3HYNPYTOH CHJIBI M €ro odmgee
pemenue. ["apMOHIIECKHI OCHMILIATOP. JHEPTUSI TAPMOHHYCCKOTO
ocouuiTopa. CIIOXKESHHE TAPMOHUIECKUX KOJICOAHMH.

Ou3nyecKUd W MATEMATHYCCKUH  MASTHUKH  (Malbie
KOJIcOaHuA). YPABHCHHC 3aTyXAOMAX KOJCOAHUH W €TO PCHICHUC.
Koappuumenr  3aryxamms.  Jlorapumumdeckuii — JEKPEMEHT
3aryxaHui. JI0OpOTHOCT. YpaBHCHHE BBIHYKICHHbBIX KOJICOAHUH U
ero o0miee pemicHUE. Y CTAHOBHBIINECS BBIHY KICHHBIC KOJICOAHIL.
Pe3onanc. Pe30HAHCHBIE KPHBBIC.

Mp. szamsirme.  Pacyer  XapakTepHCTHK — HE3aTYXAOMUX W
3aryxaromux konebanuii. CIoKeCHUE KOICOAHMI.

Jlaé padora. U3yucHue mapaMeTpoB KOICOAHHH (PH3HUCCKOTO H
MATEMATHYCCKOTO MAATHHKOB.

YMK.
KommnerotepHas

npeseHTaums Nel- 5.

JlabopaTopuas
YCTAHOBKA.

[1]
[4]

3ammTa oTucTa

mo 71a0. padore.

ITpoBepounas
padora.

1.6.

Ynpyeue eonnwi.

Jleknuu. PacpocTpaneHue BOIH B ynpyroi cpeae. [IpogomsHeie 1
TONCPCYHBIC BOJIHBL q)pOHT BOJHBI W BOJIHOBAA MOBCPXHOCTD.
[Mnockme, chepuueckne W IMIMHAPHYCCKHE BOMHBL CKOPOCTH
BOJMHBL JITMHA BOJNHBL YPABHCHHE IUIOCKOM BOJHBL BomHOBOM
BEKTOP M BOIHOBOE 4HCIO. BomHoBoe ypasHeHHe. CyNepmo3unus
BOJIH. YPaBHCHHC IUIOCKOH CTOmdcH BOmHBL C(epuyieckas BOTHA.
OHeprusi ynpyrod BOIHBL [IOTOK W IUIOTHOCTH IIOTOKA JHEPTHH.
Bexrop Ymosa. 3¢ ekt Jdomaepa a1 3BYKOBBIX BOJTH.

p. JaHATHE. Pacuer BETIUYUH, XAPAKTEPU3YHOLIUX
pacIpoCTpaHEHUE BOJH. Y PABHEHHE IIOCKOH BOJHBL

YMK.
KommnerotepHas

npeseHTaums Ne 1-6.

[1]
[4]

ITpoBepounas
padora.

1.7.

CneyuanvHas meopusi OmHOCUMETbHOCHIU.

Jleknuu. Ilocrynarel cCneuMaqbHOM TEOPUU OTHOCUTEIBHOCTH.
Cunxponm3amma dacob. [lomarme coObrtua. [IpeoOpasoBanus
Jloperma uw TpeOOBAHHEC PCIATHBHCTCKOM HHBAPHAHTHOCTH.
PenaruBucTckuit 3aKOH mpeoOpa3oBaHUsA CKOpOCTH.
OTHOCHTCTIBHOCTh ~ HOHATHA ~ OJHOBPCMCHHOCTH.  M3MepeHHE
pACCTOSIHMH W TPOMEXKYTKOB BpeMeHH. MMmymsC W 3HEprus

YMK.
KommnerotepHas

npeseHraums Ne 1-7.

[1]
[4]

ITpoBepounas
padora.




pensITHBUCTCKON yacTuipl. [IpeodpazoBaHus HMITyIbCa M SHEPTHH.
B3amMoCBA3p SHEPrHUM M MMITYJIbCA. DHEPTHI TOKOS. YPaBHCHHC
JBIDKCHUS PCIATHBHCTCKOH uacTuubl. [IpcoOpa3zoBaHme BEKTOpa
CHJIBI TIPH MEPEXOAE M3 OJHOH HMHEPLHMANBHON CHCTEMBI OTCUETA B
JPYTYIO. 3aKOHBI COXPAHCHUS SHEPTHH M HMITYIIbCA.

IIp. 3ansTue. M3MepeHne pacCTOSHUN M MPOMEKYTKOB BPEMCHHU.
[TpeobpazoBaHus MMIyIbCA W SHEPTUHM. B3aMMOCBS3b SHEPTHH H
uMIynbca. TIOHATHA NOTHOM SHEPTHH U SHEPIHA MOKOS.

1.8.

OcHoebt mepmMoOUHAMUKY U MOTIEKYTSAPHOU PU3UKU.

Jleknun. MakpoCKomu4ecKas CHCTEMa H €€ TEPMOAMHAMHYECKOE
COCTOSHHE. YPaBHCHHE COCTOSHMA. MaeanbHbIi ra3. YpaBHCHHE
COCTOSIHHS HICATIBHOTO Ta3a.

IlepBBIii  3aKOH TCPMOAWHAMMKHM. BHYTPEHHAA 3HEPrud
HACATHHOTO Ta3a. YpaBHCHHC Maticpa. AnnadaTHUCCKHUIl MPOLECC.
VYpasuenue Ilyaccona. Tepmoamnammueckuil mukia KITJ nukaa
(TerutoBoi MammHBI). Bropo# 3akoH TepMoamHaMuku, OOpaTHMEIC
n HeoOpatmMmble mporeccsl. Hepasencrso Kmaysmyca. OHTpomms
cucreMbl. 3akoH Bo3pacranus 3uTporuy, L{uxr Kapro. KIT/I nnkia
Kapuo (uacanbHOM TEMIOBON MAIIHHBI).

TepMoaIUHAMIYECKUT H CTATHCTHYCCKHH MCTOIbI
uccnenoBanud. [loHATHE (YHKOHH pPACHpPCACHCHHS (IUIOTHOCTH
BEPOATHOCTH) CIy4AilHON BeIWuuMHBL PacrpenencHue MOICKYT
HICATIBHOTO raza MO CKOpOCTAM (pacmpeacicHue Makcpea).
Cpemusasa, CpeIHCKBAIPATHIHAS H HAHOOJICC BCPOATHAS CKOPOCTH
MOJIEKyI. PacmpeneneHne MOIEKYI HACAIBHOTO Ta3a MO SHCPTHSIM.
Cpenssii KHHETHYECKAs] JHEPTHS IOCTYHNATCIBHOTO JBIIKCHUS
MOJICKYIBl. 3aKOH  pACIpPEACTICHUSI KHHECTHUYECKOH  SHEPrHH
MOJICKYIBI TI0 CTEHCHSAM CBOOOABL. BHYTPEHHSII »JHEprust
TEIUIOEMKOCTh ~ HWACAaNbHOro Ta3a.  CTaTHCTHYECKHIT  CMBICT
TEMIEPATYPBL. Y PABHECHHE MOJCKYIAPHO KHHETHICCKON TCOPHH I
JaBIeHWs Tra3a. PacmpeneneHme MONEKYJN HICAIBHOTO rasa Io
KOOpAWMHATAM BO BHEIIHEM IHojde (pacmpeaenacHue boabrMana).
Pacnpenencuue Makcpenma-bonasnmMana. Maxpo- H
MHKPOCOCTOSHUS TCPMOTUHAMHYICCKONH CHCTEMBI. CTAaTHCTHUCCKHH
BeC  MakpococTOSHUs.  CTATHCTHYECKUIL  CMBICI — 3HTPOIHH.
DHTpONHS H HEOOPATUMOCTH TIPOIICCCOB.

Pecampubie Ta3sbl. Cunbl u MOTCHIHAJIbHAA SHEPrusA
MEKMONEKYIDHOTO  B3AUMOACHCTBHA, YpaBHEHHE DBan-aep-
Baamsca. ®aszossie nepexonsl I u I poma. Kpuruueckas Touka.

IIp. 3anaTHA. YPaBHEHHE COCTOSHUS H MPOLECCHI, MPOTEKAOIIHE B

10

YMK.
KommnerotepHas

npeseHTaums Ne 1-8.

JlabopaTopuas
YCTAHOBKA.

[1]
[4]

3ammTa oTucTa

mo 71a0. padore.

ITpoBepounas
padora.




HAcambHbIX  cpedax. Pacmpeaenenme  Makcsemna.  Pacuer
TEPMOAUHAMUYECCKHX mapaMmerpoB cucteM H  KIIJ| TemnoBbix
MAIIHH.

JIag padora. 1. OnmpeacncHUEe OTHOMICHHUS TCIUIOCMKOCTSH rasa IpH
TIOCTOSTHHOM JABJICHUH U IIPH IIOCTOSTHHOM 0OBEME.

2. M3yucHHE XapaKTEPUCTHK BA3ZKOCTH KUIKOCTH.

2 cemecmp

52

18

16

DJAEKTPHIECTBO, MATHETH3M H NIEKTPOMATHUTHBIE BOJIHBI
(904.)

52

18

16

2.1

Dnexmpuueckoe none 8 axyyme.

Jleknmn.  DNCGKTPHYECKHHA 3apsd HW  €r0  CBOKMCTBA.  3aKOH
COXpaHCHHUA 3JICKTPHICCKOTO 3apsga. 3akoH Kymana. [lpuHIpmm
CYNCPNO3UIIMA CHJI. DJICKTPOCTATHYECKOE Ioie. HampspkeHHOCTH
JEKTPOCTATHYECKOT0 1monsd. [IpWHIMI CYyNEpHmO3HOUU  IOINCH.
HanpspxeHHOCTD TIOTA TOUSYHOTO 3apsAa M CHCTEMBI 3apAioB.
Tlotox u auBepreHumsa BEKTOpHOro moyd. Teopema [aycca ams
3JEKTPOCTATHYECKOT0 MO (B HHTETPATBHOM M JIOKATBHOH
¢opmax). Lupkymaous w poTop BEKTOPHOTO mOiA. Teopema o
OUPKYJLIIHUH BEKTOPA HANPSDKCHHOCTH 3IEKTPOCTATHUCCKOTO MO
be3BUXpeBOH XapakTep 3ICKTPOCTATHYECKOro mort. IloTeHuman
3IEKTPOCTATHYECKOTO 1O, CBSA3b MOTECHIMANA W HANPSKCHHOCTH
3IEKTPOCTATHYECKOTO TOJsL. [IOTEHITMAN OIS TOUESHHOTO 3apsana U
CHCTEMBI 3apAA0B. DICKTPHUICCKHIT MOMEHT AUMOIL. MOMEHT CHIL,
JCUCTBYIOIIMX HA JUIONb B  3JCKTPOCTATHYECKOM  IIOJIC.
[NoTreHumanbHast SHEPTHS TUMOIA B 3JICKTPOCTATHUCCKOM IIOJIC.
Cuma,  fAcHcTByromas Ha  JUIONb B HEOJHOPOTHOM
3JEKTPOCTATHYCCKOM MOTIE.

IIp. 3amsarme. PacyeT HANPOKCHHOCTH M NOTCHIMANA
3JEKTPHYECCKOrO MO AUCKPETHOTO U PACHPEACICHHOrO 3apsna.
Teopema Ocrporpaackoro-I"'aycca. Teopus HOTCHIMATIBHOTO IIOJIT
3apana.

JIag padora. M3yucHHE 3ICKTPOCTATHUCCKUX MOJCH METOIOM
JJICKTPOJIHTHICCKON BAHHBL.

YMK.
KommnerotepHas

npeseHTaums Ne 2-1.

JlabopaTopuas
YCTAHOBKA.

12]
[4]

3ammTa oTucTa

mo 71a0. padore.

ITpoBepounas
padora.

2.2.

dnexkmpocmamuueckoe none 6 cpeoax.

Jlekmmn.  lmsmextpukn.  CBA3aHHBIC W CTOPOHHHE — 3aPSIbL.
IMomapu30BaHHOCTS. JIM3IEKTPHUECCKAS BOCIPHUMYHMBOCTE. BekTop
3JEKTPHYECCKOTO CMEIMICHUA. JIM3IEKTPHUYECKAsd HPOHHLIAEMOCTS.
Teopema "aycca o711 BEKTOpA SACKTPUUECCKOrO CMEIIEHUS. Y CIIOBUS
HA TpaHHLE JIBYX JU3ICKTPUKOB. [TposoxauKH B
3JEKTPOCTaTHYECKOM mToxe. llome W pacnpeneiacHHe 3apsga B

YMK.
KommnerotepHas

npeseHTaumst No 2-2.

JlabopaTopuas
YCTAHOBKA.

12]
[4]

3ammTa oTucTa

mo 71a0. padore.

ITpoBepounas
padora.




MPOBOJAHUKE. ODJICKTPOSMKOCTh YCOIMHCHHOTO NPOBOJHHKA H
CHCTCMBI IMMPOBOAHUKOB. KOHZ[CHC&TOPBI. HOTGHHI/I&J’IBHR}I OHCPruAa
CHCTCMBI 3apsA0B. [[IOTHOCTD 3HEPTHH HICKTPOCTATHUCCKOTO MO
Ip.3ansirne.  Konpencatopsl.  CocauHEHHE — KOHACHCATOPOB.
DHEprusi KOHICHCATOPOB.

Jlab padora. W3yucHme TIPOLECCOB 3apsigKd M Pa3PSIIKH
KOHJICHCATOPA.

2.3.

Dnexmpuueckuii mox.

Jleknmun. CHia W IUIOTHOCTh TOKA. YPAaBHCHHEC HEMPCPBIBHOCTH.
ComporuBjicHHC MPOBOXHUKA. 3akoH OwMa AT  OXHOPOTHOTO
mposonHuka. Cropomnme cumsl. JJIC. 3akoH Oma mia
HCOTHOPOAHOTO ydacTka memu. O0o0meHHbI 3akoH Oma. 3aKoH
JLroyns-JleHna.

Mp. s3ausirme. Pacuer mapaMmMeTpoB 3ICKTPHUYCCKUX LENEH IO
3akoHaM Owma, mpaBmwiam Kupxroga. bamanc mommuoctedt u KT/
JICKTPHICCKON LICTH.

Jlad padora. M3yucHHEe 3aKOHOB TIOCTOSHHOTO TOKA

YMK.
KommnerotepHas

npeseHTaums Ne 2-3.

12]
[4]

ITpoBepounas
padora.

2.4.

Maznumnoe none 6 sakyyme.

Jleknun. Ilone paBHOMEPHO ABWXKYLIETOCS 3apsaa. MarHurtHas
mHaykousa. Cuna Jlopenua. [TpuHmun cyneprouimm monei. 3aKoH
Buo-Casapa-Jlarmaca. MaruutHsrit motox. Teopema [aycca mma
MArHuTHOro mojs. Teopema o LUPKYIAUUH BekTopa B. Buxpepoit
xapakrep MarHutHOro mons. Cmma Ammepa. MarHWTHBII MOMEHT
KOHTYpa ¢ TokoM. Cmima, AeHCTBYIOIIAs Ha KOHTYP C TOKOM B
MarHUTHOM ToJie. PaboTa CHI MATHUTHOTO MOJS ITPH HEPEMEIICHUA
KOHTYpa C TOKOM. [I0TCHIMATBHAA MEXAHHYECKASA SHEPTHA KOHTYpa
C TOKOM B MarHUTHOM IIOJIC.

IIp. 3ansiTHe. PacueT MArHUTHON MHAYKIUH MOJNA OT MPOBOIHHKOB
pa3muIHON KOH(QHUTYpamuH. 3aKOH MOTHOTO TOKA. Pacuer ABWKCHHUS
YACTHUIBI U IPOBOJHHUKOB C TOKOM B MATHHTHOM TIOJIE.

YMK.
KommnerotepHas

npeseHTaumst No 2-4,

12]
[4]

ITpoBepounas
padora.

2.5.

Maznumnoe none 6 éeujecmee.

Jleknmu. HamaramaeHHOCTh, TOKM HAMATHHYHBAHUA. [{UpKyIamms
HAMATHHYCHHOCTH. BEKTOp HANPsLKEHHOCTH MATHMTHOTO HMONA H
TeOpeMa O €r0 IHMPKYLIOUH. YCIOBHA HA TPAHHIE JBYX
MarHeTukoB. Kpusas nHamarmwmumsasus. I'mcrepesmc. Ocrarodnas
HAMATHHYCHHOCTD. THITBI MATHETHKOB.

IIp.3ansarne. HamarandeHHOCTs. MArHUTHAS IPOHUIIAEMOCTS.
HanpsxeHHOCTs MATHUTHOTO IOt ['uctepesuc.

JIab paGora. I3yueHnEe MAarHUTHBIX CBOHCTB (DePPOMATHETHKOB.

YMK.
KommnerotepHas

npeseHTaums Ne 2-5.

JlabopaTopuas
YCTAHOBKA.

12]
[4]

3ammTa oTucTa
mo 71a0. padore.
ITpoBepounas
padora.




2.6.

Hsnenue 3nekmpomazHumuoi UHOYKUUU.

Jlexmmn. Onbitel @apanes. [pasuno Jlenna. [TomHbrid MarHUTHLBIH
MOTOK (IIOTOKOCIHEIICHHUE). 3aKOH 3JICKTPOMATHUTHOH WHIYKIMH
(‘'3axon ®apazes). SBrxenne camomuaykimu. UHmykTuBHOCTS. D/1C
CAMOMHAYKIHMH. B3amMHAs MHIYKTHBHOCTh. DHEPTHS MATHHUTHOTO
noJ. [1moTHOCTS 3HEPTHH MATHATHOTO MOJLSL.

Mp. 3ansTie. Pacuer noroko, 3/C HHAYKIMH U CAMOMHIYKIHH.
DHEpTusi MarHUTHOTO TTOJISL.

YMK.
KommnerotepHas

npeseHTaums Ne 2-6.

12]
[4]

3ammTa oTucTa

mo 71a0. padore.

ITpoBepounas
padora.

2.7.

Dnexmpuueckue xonebanus.

Jlekmmn.  Ksasucrammonapusie  Tokn.  CBOOOTHBIC
KoneOaHus B KOHTYpPE O3 aKTHBHOTO CONMPOTHBICHMI. CBOOOTHBIC
H 3aryxamomue KoneOammsa.  JlorapmMuuecKWH — IEKPEMEHT
3aryxaHua.  JoOpOTHOCTb.  BBIHY)KICHHBIC  3ICKTPHYUCCKHUC
roneOaHus. Pe30HAHCHBIC KPHBBIC U1 HANPSDKCHUSA W CHIIBI TOKA.
INlepemeHHBIN 3nmekTpHyeckuid TOK. 3akoH Oma 111 IeTmH  Tie-
peMEHIIO TOKA. Pe30HAHC HANPsDKEHUI U TOKOB. MOIIHOCTD B LENH
MEPEMEHHOTO TOKA. JICHCTBYIOIUE TCUCHUS TOKA U HAPSYKCHHUA.
Mp. 3ansTHe. Pacyer XapakTepuCTHK HE3aTYXAIONINX, 3aTyXAFOIINX
W BBIHY>KICHHBIX 3JICKTPOMATHAUTHBIX KoneOaHui. ClIoKeHue
roneOaHui. [lepeMEHHbIA INEKTPHICCKUH TOK.

YMK.
KommnerotepHas

npeseHTaums No 2-7,

12]
[4]

ITpoBepounas
padora.

2.8.

Ypasuenun Maxceenna.

Jlekrmum, BuxpeBoe 3ICKTPHUCCKOC MONC. DJICKTPOMATHHTHOC
moxe. Tok cMmenieHns. YpaBHEHUs MakcBenna. 3aKOH COXPAHCHUS
SHEPTUH B 3NEKTPOIHHAMHUKE. [TnoTHOCTH SHEPTUH
3exkTpoMarHuTHoro monsd. Bekrop Ilofinruara. IlpeoOpazoBaHms
KOMITOHEHT 3JICKTPOMATHHTHOTO MO IIPH MNEPEXOAc U3 OTHOH
HHEPIHAIBHOM CHCTEMBI OTCUETA B APYTYIO.

YMK.
KommnerotepHas

npeseHTaums No 2-8.

12]
[4]

ITpoBepounas
padora.

2.9.

DnexkmpoMazHumHble 60IHbL.

Jleknun. BONHOBBIC YPABHEHHA I JNCKTPOMATHHUTHOH BOTHBIL
OCHOBHBIC CBOMCTBA IUIOCKOHM 3MEKTPOMATHUTHOH BOMHBL OIIBITHI
I'epma. Ombir JlebeneBa. WHTEHCHBHOCTD  3JIEKTPOMATHHTHOH
BOJIHBL [I0BeACHHE MITOCKON 3ICKTPOMATHUTHON BOJTHBI HA TPAHHUIIE
pasaena aByx cpen. M3nmy4yeHne aumom.

Mp. 3apsTHe. OnpeaencHUE XapaKTEPUCTHK 3ICKTPOMATHUTHBIX
BOJIH.

YMK.
KommnerotepHas

npeseHTaums Ne 2-9.

12]
[4]

ITpoBepounas
padora.




3 cemecmp 34 0 16

3 OnTaka (22 4.) 10 0 12

3.1 Dnemenmpl 2eoMempuiecKoil ONMUKY. YMK. [2]
Jlekrmmm, CBetoBasg BOmHA. [lokasaTeinb NPCTOMIICHHA CPCHBL 2 KommnerotepHas [4]
3akoHbI TreoMeTpudecKod omTukH. OnTHuecKas IHHA IYTH. npe3enTanma Ne 3-1.
ITpuanun ®epma. TayTOXPOHHOCTS.

3.2. | Humepdghepenuus. YMK. [2] 3ammra oT4yeTa
Jlekmn.  TIpuHUMD CyNEpHO3HIMH BOJNH. 3aKOH CIOXKCHHA 2 Kommerotepras [4] o 1ab. padore.
nHTCHCHBHOCTEH. HWHTepdepenmms nByx Bomm. Onrmdeckas npe3enTanma Ne 3-2. ITpoBepounas
pa3HOCTh X0Ja. YCHoBHS HHTCP(EPECHIHMOHHBIX MAKCHMYMOB H JlaboparopHas padora.
MHHHMYMOB HHTCHCHUBHOCTH. Tlonsarue 0 KOTCPCHTHOCTH. YCTAHOBKA.

BpemeHHad u MPOCTPAHCTBEHHAS KOTEPEHTHOCTh. BpeMs, nuHA U
pamuyc korepeHTHOCTH. CTocoOBI HAOMOACHWS HHTEP(PECPCHIMH
cBeta. MHTep(epeHIUA MpH OTPAKCHHH OT TOHKHX ILIACTHHOK.
Komsua Hetorona. Ilpocseraenue onruku. HMuETEpdepOoMeTphL.

JIad pabGora. U3yucHne sprneHUs HHTEP(EPEHINN CBETA B TOHKHX
TUICHKAX.

3.3. | Auippaxuus. YMK. [2] 3ammTa oTucTa
Jlexkmmm. Tlpuamun Irodirenca-®penens. Judpakous Openens u 2 Kommerotepras [4] o 1ab. padore.
mudpaxumst @payrarodepa. 3oubr Openenst. Judpaknuss Ppenernt mpesenrammst Ne 3-3. ITposepounas
ot kpyraoro orsepcrus. Judpakumsa Opaynrodepa or onHON mienn padora.

u or napyx meneH. Judpakmmonnas pemerka.  Judpaxmus
PEHTICHOBCKHX JIy4YeH. ®opMmyna Bparra-Bymsga.
PentrenocTpykrypHsIii aHanu3. [TorsTre o romorpadmm.

Jla6 padora. Juppaximg cueTa Ha MG H PCIICTKE.

3.4. | Honspuzayus. YMK. [2] 3ammTa oTucTa
Jlekmun. EcrecTBeHHBIT W TOIIPH30BaHHBIA CcBeT. (CTeneHb 2 Kommerotepras [4] o 1ab. padore.
nospusanun. [IpoxokaeHue cBeTa 4epe3 aHU3O0TPOIHYH) CPEAy npe3enTanma Ne 3-4. ITpoBepounas
(xpucramier). OOBIKHOBCHHBIH W HCOOBIKHOBCHHBIH Ty (BOJIHEL). JlabopaTopuas padora.
OnrTudeckas och W TIABHAS IUIOCKOCTh KPHUCTAIA. JIMXPOHM3M. VYCTaHOBKA.

TMomsapu3aropsr u aHamU3aTOPEL. 3akoH Mamoca. [loxapu3aumsa mpu
oTpakeHUH U npesomsicHur. ®opmynsl @penenda. Yroa bprocrepa.
Jlad padora. M3yucHnC CBONCTB MOMSPH30BAHHOTO CBCTA.

3.5. | Bzaumooeiicmsue INEKMPOMAZHUMHO20 u3IyueHus c YMK. [2] ITpoBepounas
seU{ECBOM. Kommerotepras [4] padora.
Jexnun, Ou3nyeckas CYIHOCTb SBACHHUA NPEIOMJICHHS CBETA. 2 npeseHTraums Ne 3-5.

Jucnepcuss cBeta. ['pynmmoBasg CKOPOCTB. JJCMCHTApPHAS TCOPHA
muciepcun.  [lormomenne cBera. Koa(uImeHT mOTIOMCHUS.
3axon byrepa. Paccesnune ceera.




4. Kpantopas ¢pmnka (2041.) 16

4.1. | Keanmosvie ceoticmed 31eKmpoMAzHUMHO20 U3TYUeHUSL. YMK. [3] 3ammra oT4yeTa
Jleknuu. T'mnote3a Ilnamka. Teopua paBHOBECHOTO TEILIOBOTO 4 Kommerorepnas [4] o 1ab. padore.
myayueHust.  Doroapdexr. Popmyna OHmmTeitHa.  Iddert npe3eHTamma Ne 4-1. ITpoBepounas
Kommrona. MoaemsHbIC TPEACTABICHHSA — IICKTPOMATHHTHOTO JlabopaTopuas padora.
H3IIYUCHHAS TP €T0 B3aMMOACHCTBHH C BEIICCTBOM. VYCTaHOBKA.

JIad padora. M3yucHHC 3aKOHOB TCIUIOBOTO H3IYICHHU.

4.2. Onucanue ogusicenus 8 MUKpomupe. YMK. [3] ITpoBepounas

Jlekmmn. 'mmoreza ae Bpoiima. JJudpaxums 3nekrpoHOB. OTBITHI 2 Kommerorepnas [4] padora.
Jasuccona — JIxepmepa. HenmpuMEeHUMOCTh MOHATHS TPACKTOPHU npeseHTaums No 4-2,
K MHKPOYACTHLIAM. CoorHomcHne HEOTIPEACICHHOCTEH
lcizenbepra.  3amaHme COCTOSHHS 4YACTHIBI B KBAHTOBOM
MEXaHUKE. TMCH-(YHKOWS M BEPOSTHOCTHBIM CMBICI €€ KBaaparta
moaymia. HopmupoBka. IIpuHOMO CYNEpmO3ZHLIHU  COCTOSIHHU.
IIpocTpaHCTBO COCTOSTHUN MHUKPOYACTHULBL.

4.3. Onepamaoput uzuuecxkux genuuun. YMK. [3] ITpoBepounas

Jleknuu. IloHatue omepaTtopa B TNPOCTPAHCTBE COCTOAHHM. 2 Kommerorepnas [4] padora.
CoOCTBCHHBIC 3HAYCHHA W COOCTBCHHBIC ()YHKIHH ONCPATOPOB. npeseHTaums No 4-3,
OU3HICCKUI CMBICI CINCKTpa COOCTBCHHBIX 3HAUCHHH Omeparopa,
TMOCTABJICHHOTO B COOTBETCTBHC (DM3HICCKOH Bemmumae. CpeaHue
3HaucHHA BemuuuH. OTepaTopel  PaaMyc-BEKTOpPA, HMILYJIBCA,
MOMEHTA HMIyIbCA M TMOTHOH 3HEprum (omepatop I aMmibTOHA)
MHKPOYACTHIIBL.

4.4 Ypasnenue Ilpeounzepa. YMK. [3] ITpoBepounas

Jleknmu.  HecranmoHapHoe  (BPEMEHHOE) M CTAUHOHAPHOE 4 KommnerotepHas [4] padora.
ypasueHus Llpeamnarepa. CraumoHapHBIC COCTOSHHA. YacTHoa B npeseHTaums Nod-4,
OTHOMCPHOH OCCKOHCUHO TIYOOKOH TOTCHOHAJNBHOH SMC H
TPEXMEPHOM MOTCHIMATILHOM SIIITAKE c abCOMmOTHO
HENPOHUIACMBIMHA CTCHKAMH. KsanroBanue JHCPTHUH.
TapmoHuyeckmit OCHUJUIATOP (pe3yabTarsl pelLucHus).
IIpoxoskacHHE YACTHLBI YEPE3 OJHOMEPHBIM MOTCHLUMAIbHBIN
Oapeep. TyHHETBHBIH YD (PCKT.

45. Diemenmnl KeaAHMOBOI CHIAMUCIUKU. YMK. [3]
Jlekmmm, Crma. Omeparop ['aMHIBTOHA CHCTCMBI MAKPOYACTHIL 4 KommnerotepHas [4]

ToxnecTBeHHbIC YacTHIBI. CHMMETPUYHBIC W AHTUCHMMETPHIHBIC
cocrostamst. Depmuonsl u 0o3o0HBL [lpuanum Ilaymm. Paszosoe
npocTpaHcTBo. KBanToBhIe CcTatmcTHkH Depmu-/lupaka u bose-
OiHmreitHa. CeepxmpoBoamMoctb. Odderr  Txozedcona.
BrIicokoTeMmepaTypHas CBEpXIPOBOIUMOCTh. CBEPXTEKYUECTb.

npeseHTaums Ne 4-5.




Crpoenne n pmsmieckne cBoiicTBA BemecTa (8 1)

Duzuxa amoma.

Jleknuun. KBaHTOBO-MEXAHMYECKAsT MOACIb AaTOMa BOAOPOAA
(pesyabratsl pemeHua ypasaeHuA IIpeauarepa). KBaHTOBBIC YnCIA
3JIEKTPOHA B atoMe. KBaHTOBBIE UmCIa OpOUTATBLHOTO M CIIMHOBOTO
MOMEHTOB.  CIO)KEHHE MOMEHTOB. Pe3yIbTHUPYIOIMH MOMEHT
MHOTO3JICKTPOHHOH CHCTEMBbI. KBAaHTOBBIC UWCIA 3TOT0 MOMCHTA.
Bripoxaenne yposHeH. KpatHocts BhIpoxkaeHus. Cxema ypOBHEH.
IMpaBumo otbOopa. ChHekTpambHBIE CCPHH aTOMa  BOAOPOIA.
MarHuTHBIE MOMCHT aToMa. ATOM B MArHUTHOM moyie. D((eKT
3eemana. PacripeneieHnE 37€KTPOHOB B aTOME IO IHEPTCTHUCCKAM
ypoBHssM. Cmoli ®W  o0oiouka (0007mOYKA ®W  MOZOOOJIOUKA).
[Neprnoamieckas cucTeMa 31EMEHTOB.

Vpasuenne Illpenmnrepa mmt Monmekynbl Boxopoma. (Cxema
SHEPIeTHYECKHX  YPOBHEH  ABYXaTOMHOM  MOJEKYIBL,  HX
KoneOaTenbHAsI W BpamIaTenbHAs CTPYKTYpHl. KoMOmHAUmMOHHOE
paccesHHeE CBETA.

YMK.
KommnerotepHas

npeseHTaums Ne 5-1.

JlabopaTopuas
YCTAHOBKA.

13]
[4]

3ammTa oTucTa

mo 71a0. padore.

ITpoBepounas
padora.

5.3.

@u3zura meepoozo mena.

Jexmun. Kpucrammmueckoe coctognue. DOH3NUYECKHE  THITBI
KPHCTAJUIMYECKUX PEIICTOK. TEeIrI0eMKOCTh KPUCTAIOB. (DOHOHBI.
B3aumoacicTBHe W3MyUCHHA C BEmECTBOM. CHNOHTAHHOC H
BBIHY)KACHHOC H3IyICHMA. HpI/IHI.[I/II'[ ACTAJIBHOTO PABHOBCCHA H
(dopmyna ITnaska. Jlasep (Ha mpuMepe TPEXYPOBHCBOH CHCTCMEIL),
PacnpenencHue 316KTPOHOB IO SHEPTHsIM (pacnpeaencHue Oepmu-
Jupaxa). Yposens ®epmu. MneanbHbIH 3ICKTPOHHBIN Ta3.
ONCKTPOH B TCPHOAMUYCCKOM TOJIC KPHCTALIA. JHCPTCTHUCCKHC
30HBI B KpHUCTAJLIAX. MeTaJ'IJ'II)I, TOJYNIPOBOAHUKH, AUIJICKTPHKH.
DIEKTPOIPOBOAHOCTh METAIIIOB M IOIYNMPOBOAHUKOB. KOHTaKTHBIC
SBJICHUA. DJICKTPOHBI TPOBOAMMOCTH W IeIpkH. CoOOCTBCHHAS H
MPUMECHAS MPOBOIUMOCTD MOy NIPOBOJHUKOB. Tunsl
MOy POBOJHHUKOB. P-1-TIepex0, NOIYIPOBOAHHKOBBIC MPHOOPHL.

YMK.
KommnerotepHas

npeseHTaums No 5-2.

13]
[4]

ITpoBepounas
padora.

54

@u3zuxa adpa

Jleknun. SaepHele cumbl. Macca W 3HEpPrusl CBA3U  A1pa.
PamnoakTHBHOCTh. 3aKOH PAAHOAKTHBHOTO pacmaja. SAacpHbIC
peakmum. JHEpPreTmdeckas CcXeMma sSAcpHOW peakuuw. [lytm
HCHOJIb30BAHUA SACPHONH JHEPruu. TepMOSICPHBIE PEAKLUU
cunre3a. TepMogaepHas SHEPIHAL.

YMK.
KommnerotepHas

npeseHTaums Ne 5-3.

[4]

Saxaouenne (2 u)

Jexyuu. COBPCMCHHAS KAPTHHA MHUPA.

KommnerotepHas

npeseHraumst No 5-4,







