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1. OEJHA OCBOEHUS ANCHUTIIMHEI

Heassmu  ocBoenus AVCUMITTAHEDL  «DU3UKa»  gBJIsIeTCs obecriewenne  Gynymero
CIICNnanucTa HaydHoOH (usmueckoit 0a3oif, Ha KOTOpOHl B BhICIICH TEXHUYECKON MIKONe
CTPOHTCS OOIIEHHKEHEPHAS U ClIeNHaEHAS noxaroroska. [locienoBarensuoe H3yUueHHE (DH3HKH
BeIpabarbiBaeT crenuduyueckuit  Meron MBIIIICHUS,  (PH3HYECKyIO MUHTYHLHUIO, KOTOphIE
OKasbIBAIOTCS BECBMA TUIOAOTBOPHEIMM 1 B ApPYruX Haykax. Creumanucrer, NIOJTyYUBIIIHE
ITHPOKOE (PU3UKO-MaTeMaTHUecKoe 0Opa3oBaHHWe, MOTYT CaMOCTOSTEIBHO OCBaHBATEH HOBBIE
TCXHUICCKHE HANPABIICHUS, YCIIELIHO paboTaTe B HUX, Nerko NEPEXOZUTE OT PEHICHHS OJHUX
3allad K IpyruM, MCKaTh HECTAHIAPTHBIE W HCTPATHIMOHHBIE MTyTH, YTO OCOGEHHO BAYKHO JULSI
IPOHECCHOHANBHON MOBHIBHOCTH CHNEMHUATHCTOB B YCIOBUAX YCKOPEHHOTO Pa3BUTHS TEXHUKH.

3anaym;

¢ TCOpeTHdecKas MOATOTOBKA B 06IACTH usmxm, no3BomIOmAY OyaymuM mHxeHepam

BO3MOXHOCTB MCIOIB30BAHHS HOBBIX (pH3MHECKHX MPHHLMNOB B Tex 00J1aCTSIX, B KOTOPBIX OHK
CIICUHATM3APYIOTCS:

* dopmupoBanue HayuHoro MBILIJICHUS, B YACTHOCTH MPABUILHOIO MOHMMAHUS FpaHHML
PUMCHUMOCTH Pa3iUYHEIX (HU3HYECKHX MOHATHH, 3aKOHOB, TEOPHH W yMmeHus OLEHUBATE
CTCTICHE JOCTOBEPHOCTH pPE3yIBTATOB, [TOJYICHHEIX C TIOMOLIBIO SKCIEPHMEHTANBHEIX MM
MATEMaTHHYECKUX METOJIOB HCCIIEIOBAHHS;

® BBIPA0OTKA NPHEMOB W HABBIKOB PCUICHNE KOHKPETHBIX 3a1ad w3 PasHBIX o0acTeit
(u3uKH, HoMoraromIx CTY/ICHTaM B NasbHelineM peruars WHIKCHEPHBIE 3a1an,

® O3HAKOMIIEHHE CTYIEHTOB ¢ COBPeMEHHOH HAy4HOH anmaparypoii u BeIpaGoTka y HUX
HAYaTbHBIX HABLIKOB IPOBEICHMUS IKCTICPUMEHTAIBHBIX HAYYHBIX HCCIIeq0BAHU PasIHYHEIX
brsuTecKnX ABICHHI U OLEHKY MOTPEITHOCTEH H3MEPEHHMiL.,

2. MECTO IUCIHUILINHLI B CTPYKTYPE OIIOII BO

HMucuvmmina dusnka otHoCHTCS K 0a30B0# uacTh nporpammer,
Jducuumimra onmpaercs Ha SHAHMA TIPEAMETOB  OCHOBHOM 06pazoBaTe Lo NpOrpaMMmel
CpesiHero (MoTHOTo) 061Iero 00pazoBaHus: Gpusnka u MareMaTHKa,

3. IINTAHUPYEMBIE PE3YJIbTATBI OBYYEHUS T10
JUCHHUILIAHE «®U3UK Ay

[Tnanmpyemsie pesymsrars: o0yueHns Mo AVCHUIITHHE, COOTHECEHHBIE C MITAaHUPYEMBIMI
pesynmbTatamMu oceoerus OITOI]

[_Kozl (hopMEpyeMbIx YposeHs OCBOeHHA | [InaHupyeMmble pe3ynsTaThr o0yueHus no IHCUMIUIHHE,
KOMIIETeHIIHii KOMIeTeHLIHH XapaKkTepHsyoLLHe 3Tan.l (opMHpPOBaHHs
o Tl {-ROMNeTeHuMii (oKasaTen ocBoeHHs KoMneTeHwuH) _
YK - 3. Crioco6HocTs | ITonroe OCBOCHHE 3namb:  KoppexTHBIC ITOCTaHOBKH
OCYIIECTBJIATE KOMMETeHIUH KITaCCHUYECKHX 3aay,
COLHATbHOE Ymems: oupenenste o6ume bopmel,
B3aHUMOJCHCTBHE  w 3aKOHOMEPHOCTH, UCTI0IB30BaTh
PEaTM30BEIBATE CBOIO MHCTPYMCHTATIbHBIE  CpeicTBAa  (hH3wKW,
| POJTE B KOMaH Ie MOHATE TOCTAaBICHHYIO 3amauy, TPaMOTHO |




TIOJTB30BATHCS S3BIKOM MIPEIMETHOH obnacTu.
Bnaoemp: KyIeTYypOH  MBILIIEHNUS,
crnocobHOCTEIO K 0000IMIeHWIo, aHamu3ly,
BOCTIPUSITHIO HHQOPMALIWH, TOCTAHOBKE LEITH
¥ BEIOOPY ITyTeH e€ NOCTHKEHUS.
OIIK-2. [TonHoE OCBO@HHE 3name: Gu3nveckue OCHOBBI,
CriocoBHOCTE KOMIIETEHIINH OCHOBHBIE 3aKOHBI ¥ TIOHATHS QU3UKH.
MIPUMEHS T Vmems:  w3MmepsiTh  (QHU3HYECKHE
COOTBETCTBYIOIIHI BEIMYMHEL,  00pabarbiBaTe  pPe3ysbTaThl
busnko- H3MEPeHuit, cTpouTh rpaguku, GOpMUPOBATE
MaTeMaTHYeCKUAN pe3yibTaT, BOCIPHHMMAaTh HHGOpPMALHIO K
amnrmnapar, METOBI aHau3Yy, CaMOCTOSITEJIBHO YBHICTH
aHanmsa " CNeCTBUS CHOPMYIHPOBAHHOIO PE3yIbTarTa,
MOJeJIMPOBAHHS, JienaTh BBIBOIBI.
TEOPETUYECKOTO 5 Bnademv: OCHOBHBIMH  IIpUEMaMU
9KCTIEPUMEHTAITBHOTO 00paboTku " TIpeCTaBICHUS
HCCIICIOBaHUS  IIpH IKCTICPUMEHTAIbHBIX JIaHHBIX.
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Conep:xanne JIeKIHOHHBIX 3aHATHI 0 GU3HKe

Paszgen I. Mexanuka

Tema 1. KnHeMaTHKa MoCTYIATEIBEHOTO JBHIKEHHS

Beenenne. Ilpenver ¢msnxku. MeToabl (PHU3NYECKOTO WCCTENOBAHMS: OIBIT, THIOTE3a,
3KCNICPUMEHT, Teopus. BaxkHeimue stanst netopuy Gpusuki. Poe GU3NKA B pa3BATHH TEXHUKH
W BIMSHWE TCXHWKH Ha pasBUTHE (u3uku. Pone Qusnku B craHOBIeHMH wmxeHepa. CBs3sb
(bu3uKHM ¢ ApYyrUMH HayKaMu, Y CTTeXH COBPEMEHHOM QU3HKH.

Hexotopsie cBenenns u3 MareMatnki. Poib MaTeMaTHKM B M3yueHHH (BH3MKH. QyHKIUH U AX
npou3BofHble. MHTerpnposanne. O cMbicie TPOM3BOAHOW M WMHTErpala B HPHIOKEHHH K
usuueckuM 3amavam. DNEMEHTHI BEKTOPHOM anre6phl: OmpeneneHue BEKTOPA, CIOXKEHHE
BEKTOPOB, YMHOKEHHE BEKTOPOB, an(QepeHnpoBaHe BEKTOPHBIX BEIIUYHH.
Huddepennuanbable ypaBHEHNs, DleMeHTapHbIE CBEICHHS U3 TEOPHH BEPOSATHOCTH.

Kunematuka kak pasjgen MexaHuku., MexaHW4YecKoe IBHIKEHHE Kak npocteiimas (opma
ABWKEHUsS. MaTepuu. Marepranbhas Touka (wactuma). Cuerema orcdera. VHepmuanbHble
cucTeMbl  oTcueTa. Pammyc-exrtop. Ilpwrumn orsocutensHoctr lanumes. TpaekTopws.
[TocTynarenbHOe IBHIKEHHE TBEPIAOTO TENA.

Tema 2. KunemaTtyka BpamaTeIbHOTO IBHKEHNS

Pamnyc kpususHbI Tpaextopun. JIuHEHHAS CKOPOCTh W NIMHEHRHOE YCKOpeHWe. TaHreHTHATBHOE

M HOpMalbHOE ycKOopeHus. CBA3b MeXTy JHHEHHBIMH W YIJIOBBIMH KHHEMATHYECKHMH
BETMYHHAMH.,




Tema 3. JluHamMuKa MOCTYIATENBEHOTO JIBUKEHUS

JluHamvika Kak pasjen MexaHuku. [lepBelii 3akoH HBIOTOHA ¥ TIOHSTHE HHEPIHATBHON CHCTEMBI
oTcyeTa. Bropoit 3axoH HeroTOHA U TIOHATHE CHJIBI, MAaCCHl M UMITYJIbCa. Y PABHEHHE JBHIKESHHUS.
Tpernit 3axon HeroTOHa U Ipexens! ero MpUMEHUMOCTH. HeHHepIHaabHble CHCTEMBI OTCUETA.
AOBCOIIOTHBIE M OTHOCHUTENBHBIE CKOPOCTE M yckopeHue. Cuitbl nHepmwn. 1]eTpobexHas cuna.
Cuna Kopuonuca. Cuctema MartepuanbHeix Todek. LlenTp wrepumum (ueHtp mace). Teopema o
JBIDKCHUH LIEHTPa HHEPIIHH.

Tema 4. JluraMuKa BpamaTeIbHOTO [ABHKEHWSI

Ilonstre abeomoTrOTO TBEpHOro Tena. MoMeHT cribl. MoMeHT uMITyabca. MOMEHT HHEPIIHH.
Teopema Illteiinepa. YpaBHeHHE MOMEHTOB (CBSI3b MOMEHTA WMITYJIbCA C MOMEHTOM CHIIEI).
VYpaBHEHHE BpAINATENBHOTO MBIKEHMS TBEPAOTO Tela OTHOCHTENBHO HEMOABMIKHON OCH.
KuneTryeckas sHEprus Bpamalomerocs Teeporo tesa. [ mpockonudeckuit apdexr. CBOGOIHBIE
OCH.

Tema 5. 3aKOHbI cCOXpaHEHHUs

3HAYECHHE M COJEPKAHHE 3aKOHOB COXPAHEHHS B MEXaHWKe. 3aKOH COXPAHEHWS HMITYJIbCa.
OnHOPOXHOCTE MPOCTPaHCTBA. PeakTuBHOE MBIDKEHUE. 3aKOH COXpAaHEHHs MOMEHTA MMITY/IbCA.
Wsorpormst mpoctpancTsa. Pabota, sHeprusi, momHocTh, CBS3b MeXAY NOTEHIHATBHOM
sHeprue#t u cuinoi. IlonsTue cumoBoro mons. KoHcepBaTWBHBIE ¥ HEKOHCEPBATHBHbIE CHITHL.

3aKoH COXPaHCHHUA DJHCPTHH B MCXaHHKE. OIIHOpOﬂ,HOCTB BPEMECHH. KOHCGPB&THBH&Q H
JUCCHUTTATHBHAS CHUCTEMEL,

Tema 6. DeMEHTBI MEXAHUKH JKUJIKOCTEH U Ta30B

Obwme cBoicTBa )XuMaKOCTeH W ra3oB. YpaBHeHWe nBWKeHHS B Qopme Ditnepa. ITome
CKOPOCTEH, THHIH U TPYOKM TOKa. Y paBHEHNE Hepa3phIBHOCTH. Y paBHeHue Beprymmm. Cucrema
ypaBHEeHMH TasoquHamuku. Bsskocts. Teuemme Bsgskol sxwmaxoctn. @opmyna Ilyasedins.
JlamMuHapHBIH U TypOyJIeHTHBIM pexuMBI TedeHus. Llupkynsmus ckopoctu. IloTeHNMansHOE W
BUXPEBOE ABHIKCHUs. [IBOKEHME Tell B KUAKOCTSX | rasax, Teopema XykoBckoro.

Tema 7. DeMeHTBI ClIeHMATBHON TEOPUU OTHOCHTEIEHOCTH

[punuun oTHOCHTeNbHOCTH DiHmTelHa. Pombe ckopocTn c¢Beta. IlocTynaT MOCTOSHCTBA
ckopoctr cBeta. IlpeoOpasosanus JlopeHua. JlopeHIeBo cokpaieHue JUIMHBI M 3aMeIeHHe
BpEMEHHU. PensTuBuCTCKUE uMIybe. B3anmocsssb macesl u oHeprun. Jedekt mace. DHeprus
cBasd. COOTHOWICHHE MEXIy TOTHOH OHeprueidl ¥ HMMITyJIbCOM YacTWIRL | paHuma
IPUMEHHMOCTH KIIACCHYECKON (HBIOTOHOBCKOM) MEXaHHUKH.

Tema 8. Mexanuueckue Konebanus

CpoGonHble (COOCTBEHHBIC) W BBIHYXKIACHHBIE KojeGanus. IloHstie 06 aBTOKOIEGAHMSIX.
AnddepenuuanbHoe ypaBHEHNE TapMOHHYECKUX KoJeGaHuit n ero pemreHue. XapakTepHCTHKHY
TapMOHMYECKHX KoseOanui. [IoHATHE O rapMOHWYECKOM M aHrapMOHHWYECKOM OCIMILISATOPE.
M30XpoHHOCTE KoJeOaHmit. DHeprust rapMOHWYecKHX KoneGanmit. CIIOKEHWE OIMHAKOBO
HaMpPaBIICHHBIX (CKAIAPHBIX) TapMOHMYECKMX KodeOaHWi. MeTol BEKTODHOM IMarpaMMbL.
buennst. CiioxeHne B3aMMHO HEPIECHANKYISPHBIX (BEKTOPHBIX) TAPMOHMYECKUX KONCGAHMIA.
Ourypsr Jlnccaxy. [Inddepennmansroe ypaBHeHHEe 3aTyXalOMKUX KOTEOAHHH H ero pemreHue.
Aneprommdecknit  mpouecc. Yactota w  kodhduumenT 3aryxanus. Jlorapudmuueckuit
ACKPEMEHT 3aTyXaHus ¥ J00pOTHOCTh KomebarenbHO# cuctembl. Juddepennuansuoe
YPaBHEHHE BBIHYK/ICHHBIX KONCOaHHH U ero pemerne. AMIIATYAa U (asa NPy BEIHYKIEHHBIX
MeXaHWYeCKNX Konebanuax. Mexanudecknil pezonanc. PesoHaHcHble kpuBble, COOTHOLICHHE
MeXIYy (asamu BBIHYKIAIOUIEH CHTBI M CKOPOCTH [PH MEXaHUYECKOM pe3oHaHce. CrekTp
KoJieOaHuM, TIOHATHE O pasnoxenun Dypee.

Tema 9. Mexanndeckye BOJHEI

MexaHnusm 00pa3oBaHMs MEXaHHYECKHMX BOJIH B yNpyroit cpene. IIponossHbIe U MOTMEpeyHsle
BONMHBL. BosHOBO® ypaBHeHHE W €ro pemenne. 'apMOHHWUECKHE BOIHBI M WX XapaKTEPHCTHKH.
YnapHsle BOJHBL [IpUHIMI Cymepro3nimy BOJNH W TIpaHWIa ero mpumeHmMocTd. Dazopas
CKOpPOCTE W JuCriepcus BOMH. BoaHOBOM maker W rpynmoBas CcKOpocTh. IloHATHE O




KorepeHTHOCTH. MHTepdepenums Bonmn. Crosune BomHbL Dddext Jlomnepa mis 3BYKOBBIX BOJTH.
YieTpa- 1 UHPpa3ByKH.

Paznes I1 . OcHOBBI MoJIeKkYaApHOH GU3NKH U TepMOAWHAMHKH

Tema 1. MonekynapHO-KWHETHYECKAS TEOPHS Ta30B

OCHOBHBIE ~ TONOXKEHMS ~ MOJIEKYJISIPHO-KWHETHYECKOH TEOpHM  BemlecTBa. MUKpo- H
MaKpOCOCTOSHUSI CHCTEMBI. Makpockonmuyeckne mapamerpsl. [IOHSATHE HIEaNbLHOrO Tasa.
MonexyspHO-KHHETHUECKOE TOIKOBAHME TEMITepaTyphl. YHCIIO cTeneHel cBOGOIBI MOJIEKYITEL
BHyTpeHHSs SHeprusi HAEalnpbHOTO Taza. 3aKOH DPaBHOPACTIPENEIEHUS 3HEPTMH TI0 CTENEHSM
cBoOOIBL [JlaBieHHe ra3a C TOUKM 3PEHHUS MOJCKYISIPHO-KMHETHYECKOW Teopum. OCHOBHOE
YPaBHEHHE MOJICKYIAPHO — KMHETHYECKOHW TEOpHM. Y pPaBHEHME COCTOSHMS WICATLHOrO rasa
(ypaBHerue Knanefipona — MeHzeneesa) .

Tema 2. DrieMeHTBI KITACCHYECKON CTATUCTUKH

JliHamMuyeckne M CTATHCTHYECKHE 3aKOHOMEpHOCTH B (usuke. CTaTHCTHYECKHH METOX
uccaenoBanus cucteM. PazoBoe MpoCTpaHCTBO, (a3zoBas To4ka, (Bazosas syeiika. [loHsTHE O
¢ynxuuu  pacmpenenenus. CraTHcTHuUeckoe ycpenHeHme. Pacripenenerme  MakcBermia
(pacripesiesieHre MOJIEKYI 110 abCOTIOTHBIM 3HaueHHsIM CKOpOCTH). CpelHHe CKOPOCTH MOJIEKYIT.
bapomerpuueckas ¢dopmyna. Pacripenencuue Bossumana. Pacnpenenenue MakcBenna —
Bonpmmana.

Tema 3. PeanbHble ra3er

CHITBI MEXMOTIEKYTAPHOTO B3aUMOIEHCTBUS B Tasax. YpaBHeHne Ban-nep-Baanbca. M3oTepMsl
peanbHOro rasa. MeracrabuspHele coctosaus. KpuTtndeckoe cocrosiuie. BHyTpeHHsAsS sHEprus
peanbHOro rasa. Sgdext IHxoys — Tomcona. CkuxeHne Ta3oB U MOJLyYeHHE HA3KAX TEMIIEPATYD.
Tema 4. CBoMCTBa KHIKOCTER

XapakTepucTHKa JKMJKOTO — cocTosiHus, CTpOeHHe KMAKOCTeH. DBIwKHWH  MOPSIOK.
[loBepxHocTHOE HaTskeHMe. Cuitbl, BO3HHKAIOIME HA KPWBOM TOBEPXHOCTH IKHUIAKOCTH.
®opmyira Jlamaca. YcloBus paBHOBECHS Ha TpaHMle ABYX cpell. Kpaesoi yron. CmaunBaHue.
Kanunnspasie sBreHus.

Tema 5. CpolicTBa TBEPBIX TN

AMopdHBIe i KprucTaunyeckue Tena. Kprucranmdeckas pemerka. Jlansuuit mopsmok. Yipyras
¥ mmacTiyeckas aedopmannu. 3akon I'yka. Jledextsr B kpucTamiax. XKuaxkue KpucTanmisi.

Tema 6. Pazosbie paBHOBeCHs U (A30BLIC MEPEXOIbI

®a3sbl BewmlecTBa. YCiloBusi paBHoBecus (a3. Mcrapenwe W koHaeHcauust. [lnaBienue u
KpucTammsanus. Ypasuenne Kianelipona — Kraysmyca. ®asosas auarpamma (amarpamma
cocrosiaust). TpoitHas Touka.

Tema 7. DreMeHTh! QU3HUECKON KMHETUKA

IIoHsiTHE CTONKHOBEHWS. YTPYyroe W HEYNpYyroe CTOJKHOBEHWS. [IpHIETBHOE paccTOSHHE.
Paccesiane qactui. Cpennsist nHa cBo60HOTO poGera. [IpUHUAT AeTATbHOTO PAaBHOBECHS.
lousaTne o Qusnyeckoi kuHerwke. HepaBHOBeCHBIE cHCTeMBbl, Bpems penakcaiuu. SIBIeHHs
neperoca.  Judpdysus. Koabdumment muddysnn. Ternonposomrocts. Koapdumment
TeIUIONPOBOAHOCTH. BsiskocTs (BHyTpeHHee Tpenne). Koadduuunent BaskocTu. JIuHamuueckas u
KMHEMATHYECKas BI3KOCTb.

Tewma 8. TlepBoe HAYATO TEPMOIUHAMUKH

CraTucTryecKulf W TepMOOMHAMHUYECKMM  MeTOmel.  TepMOAMHAMHYECKas  CHCTeMa.
Tepmonunamudeckuit  mpouecc. OCHOBHBIE TepMOAMHAMHUYECKHE TMOHATHS: BHYTPEHHSS
dHeprus, pabora, Temiorta. DOpMyTHPOBKH IEPBOTO Havana TEepMOIAWHAMHKH. YpaBHEHHeE
MEPBOTO Havajga TEPMOAMHAMHUKH. Tenno€MKoCTh. 3aBUCHMOCTL TEMIOEMKOCTH HICaTbHOTO
rasa ot Buza rnpouecca. @opmyia Maiiepa. PaboTa, coBepiraemasi razoM Tipu M30TpoOLECCaX.
Ouranenus (teruiosas GyHkuus). Anmabarndeckuii npouece. Tenmo8MKOCTb TBEPIBIX TEl.

Tema 9. Bropoe Hauamo TepMOAMHAMUKH

PaBHOBECHBIE ¥ HEPABHOBECHBIE COCTOSHMS cicTeMbl. OGpaTnMble M HeoOpaTHMBIE TIPOLIECCHL.
Kpyroso#t nponece (unkr). @opmynnpoBKH BTOpOro Hauaia TepmomuHamuku. Llukn KapHo u
ero KIIJI nns wumeampHOro rasa. TemsoBble MABHTATETM W XOJOMHIIBHBIE MAIIHMHBL
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Makcumanerpii  KITJI  temmoBoro  asuratens.  DurTporms.  CTAaTHCTHYECKHH — Bee
(TepMONMHAMIYECKAS  BEPOATHOCTB). 3aKOH BO3DACTaHWS HHTPOMAM. CTATHCTHUECKOE
TOJIKOBAHWE BTOPOTO HaYaja TEPMOJIUHAMUKH,

Paznen II1. D/ieKTpHYECTBO H MAarHETH3M

Tema 1. DneMeHTHI Teopun moss

CkanspHble ¥ BEKTOpHBIE TOJNs B (u3nke. [pamveHT CKalspHOrO MO, HuBepreHums
BEKTOPHOTO mons. Porop BekToproro momst. Omeparop ['amumsrona (omepatop «Habma»).
Omneparop Jlannaca («rannacnas»). HekoTopble WHTerpatbHbe TEOPEMBI.

Tema 2. HanpspKeHHOCTE 91EKTPHYECKOTO OIS B BAKYYME

Onexrpuyeckuit 3apsan. CoxpaHeHHEe ¥ WHBAPMAHTHOCTH 3apsia. JlickpeTHOCTh 3apsiga. 3aKkoH
Kynona. Ilonstie snexrpocratudeckoro moss. CHIOBBIE JIHHUH (THHUH HaTIPSKEHHOCTH).
[IpuHIMI  CYNEPMO3NINK  SIMEKTPOCTATHYECKUX Toei. I10Tok BEKTOpa HAINPSHKEHHOCTH,
Teopema I'aycca s aeKTPOCTATHYECKOTO TIONS B BAaKyyMe W €& CBSI3h C 3aKOHOM Kynona.
Aupdepennuanenas popma Teopempr aycca. [IpumeHeHme Teopembl ['aycca mns pacyera
IOJIEH.

Tema 3. TloTeHnman 3J1eKTPOCTATUYIECKOTO OIS

Pabora cnm snexrpocraruyeckoro monst. L{UpKyISIMsS HANPSHKEHHOCTH 3JIEKTPOCTATHYECKOTO
nonsd. . Porop HaIpsKEHHOCTH HIIEKTPOCTATHYECKOTO TOJISI. [ToTeHUHaNTBbHOCTE
(KOHCEPBATHBHOCTB) 3MIEKTPOCTATHYECKOTO Mons. IloTermuman. PasHocTs moTeHmuanos. Cesish
MEXIY HMOTCHLUHAIOM W HalpKEHHOCTBIO JIEKTPOCTATHHECKOro rons. YpasHernue Jlammaca.
ONEKTPUHUECKUH THIIONE. DIEKTPUHECKUH MOMEHT AMIIONS (auronbHbIH MoMeHT). [ToTeHnman u
HATIPSDKCHHOCTh  TIOJISE  JUIMOJIA. MOMEHT CcHi, HeHCTBYIOUIMH Ha [JUMOMh BO BHELIHEM
SIEKTPUYECKOM I10J1e. DHEPrHs QUM B JIEKTPHIECKOM TIOJTe,

Tema 4. JInonexTpuky B 90€KTPUIECKOM TIOJIE

CBoGoxHble W CBS3aHHBIC 3apsbl B BemecTBe. CTOPOHHHE 3apsbL. ITonsipable W HEMmoONAPHEIE
MOJIEKyNBl. THIBI ManeKTprKoB. MOHHas, SIEKTPOHHAS M OpPHEHTALMOHHAS NOJISPU3ALINH,
Homsipusyemocts  mMonekymbl.  Ilonsipu3oBaHHOCTh  (BEKTOP nongpusauun). OnHOpOIHAs W
HCOAHOpOMHAs TmonsApu3anui. CBS3b TMOAPH30OBAHHOCTH C TOBEPXHOCTHON TLIOTHOCTBIO
TOJISIPU3AMOHHOr0 3apsifa. [InaieKTpuieckasl BOCTIPUHMYHBOCTE BEIECTBA W €€ 3aBUCHMOCTD
oT Temneparypsr. Teopema ['aycca s 7eKTPHYECKOro MOMs B TUAIEKTPHIKE. DIEKTPUYECKOE
CMELICHHE (JNEKTPHYECKas WHIYKIHS) B JHUIIEKTPHKE. JusnekTpudeckass IPOHUIAEMOCTE
Cpenbl. BeruwciieHHe HaNpsHKCHHOCTH 3ITEKTPHYECKOTO IO B OU3JIEKTpUKe. [ paHWuHBIC
YCIOBHA IUIA  3NICKTPHYCCKOrO TIONA HA TPaHWLE pasfiena “IUINeKTPHK — IMINEKTPHK.
CerneTosnexkTpuky.

Tewma 3. TIpoBOAHMKY B 3/EKTPHUYECKOM MOJIe

Pacripesienienne 3apsioB B MPOBOAHMKE. DAEKTPOCTATHYECKOE TOJIE BHYTPH W CHapyXu
TIPOBOZHYKA. ['paHNYHbIC YCIIOBHS Ha rPaHHULE “TIPOBOIHMK-BAKyyM”. DIIEKTPHYECKHE CBOMCTRA
NPOBOJSAIIEH 000I0UKH. DIeKTpocTaTHuecKas 3amuta. MeTon u300paxkeHut, I paHnuHbIe
YCIIOBHS Ha TPAHUIE “TPOBOIHHK-IAMAIEKTPUK”. DIEKTPOEMKOCTE YEIMHEHHOTO IIPOBOIHHKA,
CHCTEMBI IIDOBOJHUKOB ¥ KOHICHCATOPA. DNCKTPHYECKas HEPIHs CHCTEMBI TOUEUHBIX 3apSIIOB.
OHeprusi 3apsyKeHHOTO TPOBOIHHKA, CHUCTEMBI IPOBOAHUKOB M KOHJEeHcaTopa. DHeprus
SJICKTPOCTATHYECKOTO 1107151, OOBEMHAS ILIOTHOCTE YHEPI UM AMEKTPOCTATHUECKOTO MO,

Tewma 6. IlocTosHHBII 31eKTPHYECKH TOK

XapakTepUCTHKK  3TEKTPOCTATHYECKOTO TOKA: IUIOTHOCTH TOKA, CHIA ToKa., YCIOBHe
CYMECTBOBARMS SJICKTPUIECKOTO ToKa. CTOPOHHHME CHITBL. Pa3HOCTH MOTEHIHATIOB, HATIPSIKEHHE,
snextponermxymas cuna (DJIC). Knaccndeckas sinexTponHas Teops AIIEKTPOIIPOBOIAUMOCTH
MeTa/ioB. 3akoHsl Oma n JDkoyns-Jlewna B muddepennmansuoit gopme. 3akonsl Oma o
Jbxoyns-Jlerna B wHTerpamsHOM Qopme. 3akom Owma s HEOTHOPOJIHOrO y4acTKa IIEMNH.

ITpaBuia Kupxroda. Henocratounocts KJTaCCU4eCKOH SJIEKTPOHHOM TEOPHH
JICKTPOTIPOBOANMOCTH.

Tema 7. DnemMeHTsl HU3MUECKOiT HTEKTDOHUKH




ONEKTPUYCCKUH TOK B BaKyyme. DJEKTpOHHAS SMuccHs. PaGota BBIXOIA SJIEKTPOHOB H3
MeTalla. ONEKTPHYECKMH TOK B rase. Ilporeccsl HOHM3aUMM W pexoMbuHaimu, Pabora
vonusanuy. IloTeHuwan wonmsammu. VYiaapuas wonmszamis. HecamoCTOSTENbHBIH Ta30BbIi
paspsin. CaMoCTOSITeNbHBIM Ta30BBIH  paspsi. BosbT-amriepras  XapakTepucTHKA ra30BOro
paspsina. Buns! paspsnos.

[lowstue o mmasme. CrocoGbl  CO3MaHMS  TJIA3MBL. KBasuneitpansHocTh  mma3MeL.
ONEKTPONPOBOJHOCT TIasMbl. JleGaeBckuit panuyc (nebaeBckas [UTHHA) SKPaHHPOBAHMS.
IInasmennas vactora. HuskoreMmmepaTypHas miasma u ee IpUMEHEHHE. BhicokoTeMmnepaTypHas
nnasma. IIpobirema ocymecTsierus yrpasisemMoro TepMOsIIEPHOTO CHHTE3A.

Tema 8. MaruuTtHOe 10I€ B Bakyyme

3akoH Ammiepa. MarauTHas WHAYKINS. 3aKoH Bro — CaBapa (3axon brio — Casapa — Jlannaca).
ITorstitne MaruuTHOTO OIS, [IPUHITAT CYITepPIO3HIMK MATHATHBIX TToNei. Crma Jlopenna u cuna
Awmriepa. BUTOK ¢ TOKOM B MarHUTHOM mosie. MarHuTHbI MoMeHT. MOMeHT CHII, I€UCTBYIOIINH
Ha pamKy C TOKOM BO BHEIIHEM MAarHHTHOM Moje. MarHHUTHOE TOJ€ MPAMOIUHEHHOrO W
KpYTOBOTO TOKOB. LIMpKyIsIMs BEKTOPA MATHUTHOH MHIYKIMY. 3aKOH TOJIHOTO TOKA (Teopema o
UMPKYIIALIH HHIYKIIAA MArHUTHOTO TI0Jis) B Bakyyme. IIpuMeHeHue 3aKoHa TTOTHOTO TOKa JUIst
pacteTa MarHMTHBIX TIOJIEH. MarnntHoe nosne IIMHHOrO CONEHOMAA W TOpoMaa. MarHuTHoe
B3aUMOJICHCTBHE TOKOB. EnHnna cuiier Toka — ammep. Buxpesoe mone apmxkymerocs 3apsa.
VHBapnaHTHOCTB JJIEKTPHYECKOTO 3apsia. MaruuTHOe 1ose Kax pensSTUBUCTCKIH ¢ dekT.

Tema 9. MarnurHoe mosie B BelecTse

ITorsiTne marmmTHOrO MOMeHTa artoma. Mukpo- W MaKpOTOKH. MoeKymspHble TOKH.
HamarungyennocTs (BEKTOp HamarmmumBanus). MarauTHas BOCTIPHMMYHBOCTE BEILIECTBA U &8
3aBUCHMOCTE OT TEMIEPATYpPbl. 3aKOH MONHOTO TOKa (TeopeMa 0 LMpPKYJIAIHH HalpSKeHHOCTH
MarHuTHOTO MOJIs) B BemlecTBe. HanpsokEHHOCTE MarHMTHOTO 1OJS B BemfecTBe. MarHuTHAS
MPOHALAEMOCTh Cpenbl. MHAYKIMSA MarauTHOro moJis B BemecTBe. | paHWuHBIE YCIOBHS IS
MariuTHOTO IOJI Ha TpaHWle pasjena AByX cpei. Tumel mMarnetuxkos. Touka Kropu. JlomeHsL.
KpuBast HaMarHuunBanuysl.

Tema 10. DIeKTpOMATHUTHAS MHIYKIHS

Omerr @apanes. Marauthbii notok. DJIC uunykuun. OCHOBHOH 3aKoH JIEKTPOMATHUTHOM
HHAyKIuK (3akoH @apanes). BeiBom OCHOBHOTO 3akoHa BJICKTPOMArHUTHON WHAYKIHH W3
3aKOHa COXpaHCHMs SHCPIUH, & TAKXKE Ha OCHOBE JJIEKTPOHHOH Teopwy. [Ipasuiio Jlenma (3akoH
Jlenna). SlBienne camMowHAyKImH. VIHAyKTMBHOCTB. VIHAYKTHBHOCTH JUIMHHOTO COJEHOMIA.
Tokm 3ambBIKaHWS ¥ pasMBIKaHHUS Tend. SIBJICHHME B3aUMHOM UHAYKIUY. B3anmuag
HHIYKTHBHOCTh. SHEPIHsi MATHUTHOTO moIist. OGBEMHAs ITOTHOCTS YHEPIHH MATHHTHOTO OIS,
Tema 11. JIBrkeHue 3apsuKeHHOM YaCTHIBI B YTKTPHYECKOM M MATHATHOM TIOJISIX

JIBroKeHye 3apsOKEHHOM YaCTHIIBI B SMEKTPHUECKOM M MATHUTHOM TIonsx. IIOHSTHE 06 AMEKTPOHHON
orrruke. Sddekt Xoswma. YeKoprTem 3apskeHHBIX YACTHIL

Pasnen IV. KosieGanus u BoJIHbI

Tema 1. DnexTpomaruuTHble Konebanust

Auddepentmansaoe ypasHenue koneGanuii B KoyneGaTelpHOM KOHTYPE W €ro pelieHHe.
Judepernranshoe ypaBHEHHE 3aTyXalOMKX 2IeKTPOMATHUTHBIX KOTeOaHMH U ero pelLIeHue.
Hactota ¥ KO3(QQUUHEHT 3aTyXaHHs SITEKTPOMATHHTHOTO KOjNeGaHMs. Jlorapumuyeckuii
JICKPEMEHT 3aTyXaHus M 100POTHOCTE KOHTYpa. Inbdepernuanstoe ypaBHeH e BEIHYKICHHBIX
SIEKTPOMATHUTHEIX KONMeOaHMH W ero pemenHe. AMIUITYZa #W (asa NpH BBIHYXICHHBIX
SIICKTPOMArHUTHEIX Konebanwsx. Pesonanc B KoneGaTenbHOM KOHTYpe. Pe3oHAHCHBIE KpUBBIE
AJIs HAUPSOKCHUS M CUITBI TOKA. [lepemMenHbIif Tok.

Tema 2. DeKTpOMArHHTHEIE BOJIHBI

QapazieeBcKass ¥ MaKCBE/UIOBCKAS TPAKTOBKH SBJICHHS 3IIEKTPOMArHUTHOH WHAYKIMU. Tok
cMeIeHus. DiekTpomarauTHoe none. Cucrema ypaeHeHuit Makcsea, BolnHOBOE YPaBHEHHE
AT STIEKTPOMArHUTHOT'O TI0JIS M ero petneHne. CKOpPOCTh PacTipOCTpaHEHH s IeKTPOMATHHTHBIX
BOJIH B cpeziax. OCHOBHBIE CBOMCTBA 3JIEKTPOMArHUTHBIX BOITH. Bekrop Ioftrtnara. UMmysc
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SMEKTPOMArHUTHOTO Toms. M3mywerne aunons. lnarpamva Hanpasnenrocty. ddexr Jomnnepa
IJIsL SIEKTPOMArHUTHBIX BOITH. IlIkana aiekTpoMarHuTHEIX BOJIH.

Pazgen V. OnTuka

Tema 1. 'eoMeTpudeckas onTHKa

OneKTpoMarHUTHas Mprpoja ceta. [Ipwaim [olrerca. 3aKoHbI OTpa)KEHHUS U IPETOMIICHHS.
AOBCOIIOTHBI M OTHOCHTENBHBIM TTOKA3aTenn MpeoMieHus. [lomHoe BHYTPEHHEE OTpPaKEHHE.
CeroBozsl. ['eomeTpryeckas ONTHKA Kak MpeebHbI CIyyail BOTHOBON onTrKH, ONTHYIeCKHe
HHCTPYMEHTBI,

Tema 2. Mntepbepenums ceera

MoOHOXpOMATHYECKHE W HEMOHOXPOMATHYECKHE BOJNHBEL I[IPMHINI  CYNEPHO3NIMM W
HHTCHCHBHOCTD IIPH CJIOXKEHHH CBETOBBIX BOJIH. BpeMeHHAs KOrepeHTHOCTh. Bpems um aimHa
KOTEPEHTHOCTH. [IpoCTpaHCTBEHHAs KOrepeHTHOCTh. Pamumyc KOrepeHTHOCTH. ONTHYecKas
AnmuHa myTH. ONTHYecKas pasHOCTb Xoma. PacueT MHTeppepeHUMOHHON KapTHHBI OT JBYX
KOTEPEHTHBIX HMCTOYHMKOB. [lomockl paBHOH TONIMHBI W paBHOTO HakIOHA. MHOTONyYeBas
unTepepeHtms. CriocoOsl MOITyYeHNs KOTEPEHTHBIX TyUei. HureppepomeTpsr.

Tema 3. Tudpakuus csera

Ipuammm Trofirenca — ®penens. Meton 3o ®penens. [IpsMonnHelHOe pacIpocTpaHeHne
ceera. udpaxius @penerns. Judpaxuns Operens oT Kpyrioro OTBEPCTHS U KPYTJIOTO JMCKA.
HJudpakuns Operens ot kpas nossymockocty. Crupans KopHio. Hudpaxis Opayarodepa ot
OecKOHEUHO UTMHHOM mpsiMod memu. JIudpaxnuoHHas pacxomuMocTh. Jubpakuus ot
OMHOMEPHOM  IH(pakUMOHHON  pemreTku. Paspemaiomas  CHOCOGHOCTD  ONTHYECKHX
HHCTPYMEHTOB. [IonsTuHe o romorpadum.

Tema 4. [Tongpuzauus ceeta

EcrectBennbiit v mongpusosanubiil ceeT. CTeneHb MOJSPH3ALMN. [Tonsipusaums ceerta mpu
TMPEJIOMJICHAN U OTPaXeHNHU. 3akoH bpioctepa. [lonspusatwst nipu 1BoHHOM JyHenpeIOMICHHH.
OOBIKHOBEHHBIH ¥ HEOOBIKHOBEHHBIH Jyun. OmTHdyeckas oCh kpuctanna. Ilonsponnsr u
TOJISIPH3ALMOHHbIE TIPH3MBL. [Tonspusatoper n ananmsatopsr. 3akon Mamoca. IToTyBONHOBbIE 1
HCTBCPTHBOJHOBBIE TIACTHHKH. VICKycCTBEHHAs onTHYecKas aHu3oTponus. OTnTHueckas
aKTUBHOCTH BetiecTBa. DPdext Dapazes.

Tema 5. Tucnepcus ceera

3aTpy/HeHHs B 3NEKTPOMATHUTHOM Teopun Makcpenna. HopmaneHas w aHomanbHas
aucnepern. Metoznsr Habmonenust aucniepenn. [TpusMaTraeckuit u IM(PaKIHOHHBIH CIIEKTPEL

ONIEKTPOHHAsA TEOPHs JUCIEpPCHH cBeTa. Llornomenne cpera. 3aKoH Byrepa. Ilsera ten u
CIIEKTPHI [TOTTIOLICHUS.

Coaep:ranue NpakTHYECKHUX 3aHATHI M0 PH3HKe
2 cemecTp
Paznen ITI. DiieKTpUYECcTBO H MArHeTH3M
Tema 1. HanpsxeHHOCTE 3/1€KTPHYECKOTO TIOJIS B BaKyyme
Kysnona. Tlomstie snexrpocrartmueckoro monst. CHIOBBIC JTHHHH (TMHMHM HATIPSHKEHHOCTH).
Ipuamun  cynmepriosuumu  smekTpoctatiueckux moseit. II0TOK BEKTOpa HaIlPSIKEHHOCTH.
Teopema I'aycca mms anexTpocratudeckoro moss B BaKyyMe M €€ CBA3b ¢ 3aKoHOM Kynona.

Hubdepenumaneras dopma Teopemsr Naycca. IIpumerenue Teopemsl l'aycca mist pacuera
oJIeH.

Tema 2. TloTeHIHA 3JIEKTPOCTATHYECKOTO TTOJIS

PaboTa CHJI 37€KTpPOCTATHYECKOTO MO, L{EpKyIA11s HAIPSHKCHHOCTH 3JIEKTPOCTATHYECKOTO
TIOJISL. Portop HaIpPSKEHHOCTH ITEKTPOCTATHYECKOTO TOJIS. [ToTeHIMaNBEHOCTS
(KOHCEPBAaTMBHOCTH) 3NIEKTPOCTATHYECKOTO Momst. loTeHnman. Pa3HocTs NoTeHIManoB. CBs3b
MEXy TIOTCHIHAIOM W HANPSKEHHOCTBIO 3IICKTPOCTATHYECKOTO Mmous. YpaBHerue Jlammaca.
DNEKTPHYECKHH TUMOIB. DIEKTPHUECKHH MOMEHT AHIONS (numonbHEI MoMenT). [ToTeHmman u
HAlIPSOKCHHOCTD  TOJIA  AUTost, MOMEHT cuil, AeHCTBYIOIIME HA UIIONh BO BHEIIHEM
JNICKTPUHECKOM [10JIE€. DHEPIH TUIIOIS B HIEKTPHUECKOM MOJIE,
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Tema 3. IIpOBOXHUKH B SIEKTPHUYECKOM TTONE

CoGonHble W CBSI3aHHBIE 3apsAsl B Bellectse. CToponHMe 3apsbl. [oNsSpHbIE U HETIOJIIPHbIE
MonteKy el Turbl auanekTprkos. Teopema I'aycca It 5I€KTPHYECKOTO TIONS B AUDITEKTPHKE.
DIIEKTPUYECKOE CMEIUEHHE (3NEKTpUYueckas HHAYKLHS) B TM3IeKTprKe. JlHasieKkTprueckas
IIPOHALAEMOCTE Cpe/Ibl. Bhruucienre HanpsSykeHHOCTH 3IEKTPHYECKOTO OIS B AUANEKTPHKE.
Pacmipenienietie 3apsoB B MPOBOIHMKE. DIEKTPOCTATHYECKOE TIOJIE BHYTPH W CHApYXHu
IPOBO/THYKA. ['paHWUHEIE yCIOBHS Ha TPAHHIIE “IIPOBOAHMK-BAKYyM”, DIIeKTpHUECKHe CBOMCTBA
MPOBOAAIIEH 000MOUKA. DIeKTpocTaTHIeCKas 3aluTa. MeTon H306paKeHHil. DJEeKTPOEMKOCTh
YEAMHEHHOTO MPOBOIHHKA, CHCTEMBI MPOBOJHUKOB W KOHIEHCATOPA. DJIEKTPUYECKAs IHEPTHs
CHCTEMBI TOYEHHBIX 3apsNOB. DHEPrusl 3apsKEHHOrO MPOBOIHHMKA, CHCTEMBI TPOBOIHUKOB M
KOHJIEHCaTopa. DHeprust MeKTpocTathueckoro nois. OOBEMHAs TIOTHOCT 3HEPrHHU
AJIEKTPOCTATHHECKOTO TOJIs.

Tema 4. IlocTOSHHBIH HJIEKTPUYECKHH TOK

XapakTephCTHKKY  3NMEKTPOCTATHYECKOTO TOKA: ILIOTHOCTH TOKA, CHIia Toka., Y CIIOBHe
CYIICCTBOBAHMS 3JICKTPHIECKOro ToKa. CTOPOHHKE CUIIEI. Pa3HOCTE MOTEHIMATIOB, HANIPSKEHHE,
anexTponsrkymas cuma (IC). Knaccudeckas >eKTpOHHAsS TEOpHs SMEKTPONPOBOINMOCTH
MeTamioB. 3akoHsl Oma u Jlxoyns-Jlenna B anbdepenimansholt dopme. 3akonsl Oma u
[xoyns-Jlenua B wHTerpanmeHOM (opme. 3akon Owma Ui HEOMHOPOIZHOTO YYACTKA LETH.
[Tpasuna Kupxroda. Henocrarounocts KJTAaCCHYECKOH SNEKTPOHHOM TEOPUH
5IEKTPOIIPOBOIUMOCTH,

Tema 5. MarsuTHOE 10JI€ B BaKyyMme

3akon Amnepa. MareuTHas uHIyknus. 3akon bio — Casapa (3akoH Buo — Casapa — Jlaruiaca).
IloHsiTHe MArHUTHOTO MOJIs. IIPUHIKII CYIIepIO3UIMH MarHATHEIX Tionelt, Cuma Jlopenna u cuna
Amriepa. BUTOK ¢ TokoM B MarnuTHOM mosie. MaruuTHBIH MOMEHT. MOMEHT chil, AeliCTBYOmHil
Ha paMKy C TOKOM BO BHELIHEM MarHuTHOM T[0je. MarHWTHOE MoJjie NPSAMOJHHEHHOr0 u
KPYroBOTO TOKOB. LIMpKyI1Hst BekTOpa MarHMTHOM HHIYKLHH, 3aKOH MOJTHOTO ToKa (TeopeMa o
MUPKYISAIAN WHIYKIMKA MarHuTHOTO MOJIs) B BakyyMme. [IpiMeHenue 3aKkoHa MOJTHOrO TOKa JUTs
pacueTa MarHUTHEIX Mojel. MarHuTHOE TMoJe JTMHHOTO COJICHOWAA W TOpomaa. MarHuTHoe
B3aHMOJICHCTBHE TOKOB. ENMHNLIa critbl Toka — ammiep. BuxpeBoe mose aBmxymerocs 3apsia.
VIHBapHAaHTHOCTB SIEKTPHYECKOro 3apsija. MaranTHOE Mojie KaK pessTHBHCTCKHM shdexr.

Tema 6. DneKTPOMarHUTHAS WHIYKLIUS

Oneir @apanes. Maruutabit motok. DJC wHaykmun. OCHOBHOW 3aKOH JIIEKTPOMArHUTHOM
UHIyKImK (3aKoH Qapanest). BBIBOJ OCHOBHOTO 3aKOHA SIEKTPOMATHUTHON WHAYKIHE U3
3aKOHA COXPAHCHUSA SHEPIHH, @ TAKKE HA OCHOBE 3/IeKTPOHHOM Teopun. [Ipasuno Jlenna (3akoH
Jlenna). SIBnenne camouHmyKumMu. WHIYKTHBHOCTS. MHAyKTUBHOCTh JUIMHHOTO COJICHOWIA.
Toxn 3amblkaHusSt W pasMBIKaHWs LENMW. SIBJCHHWE B3aMMHOMN HHIYKUWH. B3auvaas
VHIYKTUBHOCTb. JHEPTHs MATHUTHOTO 11011s1. O6BEMHAS TIIOTHOCTS 3HEPTHH MarHATHOTO TION.
Pazpen I'V. Konebauns u BoJHbI

Tema 1. DneKTpOMardUuTHEIE KOJeOaHUs

HMuddeperunansoe ypaBHeHHE KOMeOaHHH B KoneGATeTBHOM KOHTYPE M €ro peleHue.
Jinddepennmansroe ypaBHeHHe 3aTyXarOMMX 31EKTPOMATHATHBIX KONEOaHMI U ero peleHue.
Yactota ¥ KOIDOUIHEHT 3aTyxaHWs 3SNEKTPOMATHHTHOrO KOIeOaHuUs. Jlorapudmuyeckuit
ACKPEMEHT 3aTyXaHWs U H00POTHOCTH KOHTYpa. Jlnddepennmansnoe ypapHeHne BEIHYKISHHBIX
JNIEKTPOMATHUTHEIX KOJNEOaHMH M €ro pemeHne. AMIUIMTYyZa W (a3a TPH BBIHYXKICHHBIX
ONICKTPOMAarHUTHEIX KoneOaHmsx. Pe3onanc B koneGaTebHOM KOHTYpe. Pe30HAHCHBIE KpPHBBIC
JUIsL HATIPSDKEHUS W CHITBI Toka. IlepeMenHbIii TOK.

Paznen V. OnTuka

Tema 1. ndpaxims ceeTa

MoHOXpOMATHYECKHE W HEMOHOXPOMATHYECKWE BOJNHEL |IDHHIMN  CYNEpHOSHUAH M
MHTCHCHBHOCTb TIPH CJIOXKCHHM CBETOBBIX BOJH. BpeMeHHAs KorepeHTHOCTH, Bpems u anwHa
KOr€peHTHOCTH. [IpocTpaHcTBeHHAs KOrepeHTHOCTh. PamWyc KorepeHTHOCTH. OmnTHuecKas
a2 TyTd. OnTHYeCKas pasHOCTh Xoma. Pacuer MHTep)EpeHIMOHHON KApTHHBI OT ABYX
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KOTEPEHTHBIX HCTOYHMUKOB. [looChl paBHOW TONIIMHBI M PaBHOTO HakJIOHa. MHoromy4esas
UHTEpdepeHIHs.

[lpuanun [o#irenca — @penens. Metoa 30H @penens. lIpaMonuHEHHOE pacnpoCTpaHEHHE
ceera. Judpakuns Openens. Judpaxuus OpeHenst 0T KPYriaoro OTBEPCTHS M KPYIJIOro JHCKA.
Hudpakuus @penens oT kpas nondymiaockoctu. Judpakuus @payHrodepa oT OeCKOHEUHO
IUHHOM mpsimoit memw. JudpaknuorHas pacxoamMmocTh. Judpakimus oT OIHOMEPHOH
mudpaKIIMOHHON PEeIIeTKH.

Tema 2. Tucniepcus ceera

EcrecTBeHHBIH M TONsApH30BaHHBIM cBeT. CreneHp nonsgpusauuu. llonmgpusanus ceera mpu
OPETOMIIEHWE W OTpakeHWW. 3akoH bpioctepa. 3akon Mamoca. IlomyBonmHoBBEIE #
YETBEPTHBOJIHOBBIE [UIACTMHKU. VcKyccTBeHHass onTHdeckass aHu3oTponus. Onrudyeckas
aKTHBHOCTE BemecTna. D dekt Dapanes.

3arpynHEeHUs B SIEKTPOMarHuTHOH Teopun Makcsenna. HopmanbHas 1 aHoMalIbHAs JUCTIEPCHH.

Copepsxkanue 1a00pATOPHBIX 3aHATHH Mo QU3NKe
1 cemecTp

Paspen I. Mexanuka

JIaGoparoprass pabora Nel-0 MW3syuenume teopum morpemsocteif. OmnpeneneHue o6bvEMa
LHJIHHAPA.

JIaboparopnas padota Ne 1-5 M3ydeHne AMHAMUKHW BpalaTeIbHOTO ABHKEHUs TBEPIOTO Tella
JIaGoparopras paborta Ne 1-9 Omnpenenenune Mo ysisi CIABUra METalJIOB METOIOM KPYTHIIBHBIX
KoJIeOaHuH

Pazmes II . OcHOBBI MOJIEKYJIAPHON GHU3HKH H TePMOIHHAMHKH

JlaGoparopuass pabora Ne 2-2 Onpenenenne kodQduieHTa BS3KOCTH XKHUIAKOCTH M UHCIIA
PeltHonmBICca METOIOM MAIAIOLIETO B JXAAKOCTH IIaprKa

JlaGopatopras pa6ota Ne 2-3 OmnpeeneHne CKOPOCTH 3ByKa B BO3IYXe W MoOKaszaTens aauadarsl
BO3/[yXa METOIOM CTOSIYEH BOJIHBI

JIaGopartopras paGota Ne 2-7 Onpenenenne nokasaresis aqnadarel Bo3ayxa MeTogoM Krnemana-
He3opma

2 cemecTp

Paznen II1. DiekTpuyecTBO H MarHeTH3M

JlabopaTopHas padota Ne 3-1 M3yuenue 31eKTpHUECKOTO OIS

JlabopatopHas padota Ne 3-3 MocToBOM METO/I U3MEPEHUH

Jlabopatopras pabora No 3-8 I3yueHwe ABIEHHME OIEKTPONPOBOAHOCTH H OIpEHCICHHE
YIEITBHOTO CONMPOTHBIIEHUS METAILIA

Paznen IV. Kose6aHus 1 BOJHBI

JIaGoparopuas pabora Ne 4-2 l3mepeHue MHIAYKTUBHOCTH KaTyIIKA IIO €€ aKTHBHOMY M
PEAKTHUBHOMY COTIPOTHBICHUSIM

Jlabopatopuas pabota Ne 4-4 VccnenoBanus 37MeKTpUUECKUX KONeOaHUN 3BYKOBOM YacCTOTHI C
MTOMOLIBIO 3JIEKTPOHHOTO ocumiutorpada

Paszgen V. Onruka

JlaGoparopuast pabGora No 5-3 OnpeneneHue JUIMHBI CBETOBOH BOJIHBI C IOMOLIBIO KOJIEIl
HrroTona '
JlaGopatopuass pabora Ne 5-5 OmpeneneHne JUIMHBI CBETOBOM BOJHBI C  TOMOIIBIO
TG PaKIIMOHHON PEIIeTKH
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5. ObPA3OBATEJIBHBIE TEXHOJIOTUHA
B mperonaBaHuM  JUCHMIUTMHBI  «(H3MKa»  WCHONB3YIOTCS  pasHOOOpasHbIe
obpazoBaTeNbHbIE TEXHONOTHH KaK TPaIWIHOHHBIE, TAK W C TPHMEHEHHEM AKTHBHBIX W
WHTEPAKTUBHBIX METOIOB O0yUYESHHSI.
AKTHBHBIE ¥ HHTEPAKTUBHBIE METOIBI 00 yUeHHSI:
-AHTepaKkTHBHas TeKuus ( TemaNe8 paznen 1, Tema Ne2 paznen 4, temaNe2 pasnen 5,
TemaNe3 pazzgen 5).

6. OLIEHOYHBIE CPEJICTBA JUISI TEKVYIIETO KOHTPOJISI
YCIIEBAEMOCTHN, IMPOMEXYTOYHOM ATTECTAIIUM TI0 MTOTI'AM
OCBOEHMS JUCIUAILIMHBI U YYEBHO-METOAWYECKOE OBECIHEYEHUE
CAMOCTOSTEJBHON PABOTBI CTYJIEHTOB

Terymuii KOHTPOIb YCIIEBAEMOCTH
BOITPOCHI JUIsI TPOBEJAEHUSA PEUTUHI-KOHTPOJIS
1 cemecTp
Peiimune-xonmpo.iv Nel

1. MexaHun4eckoe IBMXKEHHE Kak TpocTeifinas (opma aBrkeHus martepuu. CHcTeMa
orcyera. [Ipunimn otHocuTensrocTH "amiest. [Ipeobpasosanus [amuies. Pamiyc-BeKkTop.

2. MarepuaneHas Touka (uactuna). Tpaekropust. Pamwyc KpHBH3HBI TPAacKTODPHH.
Jluneiinas ckopocTh u uHEHHOE yekopenue. [TocTymaTenbHOe ABMKXEHNE TBEPIOTO Tea.

3. TaHreHIHMANBHOE W HOPMANbHOE YCKOPEHHS. CBS3b MEXIY NHHEHHBIMA M YTTOBBIMH
KHHEMaTHYECKMMHU BEJIMYHMHAMH.

4. IlepBbiii 3ak0oH HBIOTOHA ¥ TOHATHE WHEPLMANBHON CHCTEMbI OTCYeTa. BTOpoil 3akoH
HeroTOHa M MOHSTHE CHITBI, MACChI U UMITYJIbCA. Y PABHEHHE JBHKCHHUSL. Tperuit 3akon HeroTona
W TIPEJIENIBI €10 IPUMEHUMOCTH.

5. Hewneprmanbubie cucTembl oTcdera. AGCOMOTHBIE W OTHOCHTEIBHBIE CKOPOCTH H
yckoperue. CHIIBI HHEPITHH.

6. Cucrema mMatepHatbHBIX Touek. LeHTp mHepumu (ueHTp Mace). TeopeMa o IBMKEHHH
LEHTpa WHEPIWH.

7. IlorsTHe aOCOMOTHO TBEPAOTo Tesia. MOMEHT HHEPLIMH TeNa.

8. Teopema IllTelinepa.

9. MomeHnT cuibl. MOMEHT WMIyJbca. YpaBHEHHE MOMEHTOB. YpaBHEHHe
BPAIATEeTbHOTO JBHIKEHHS TBEPOI0 Tea OTHOCHTENEHO HEIOABHKHON OCH.

10. I'mpockonuueckuit 3¢ dext. CroboaabIE OCH.

11. 3akoH coxXpaHEeHUs UMITYJIbCA U TPeTHl 3aKk0H Hel0TOHA.

12. 3aKoH cOXpaHEHUS MOMEHTA UMITYJIbCa.

13. Pabota 1 9HEprust B MeXaHuKe. DHEpPrusl KHHETUYECKas U TTOTCHIIHAIBHAS,

14. [Nonsrrie cunosoro mosst. CBA3b MEKITy MOTEHIHATBHOM SHEPTHEH W CHITOH.

15. 3aKoH coXpaHEHHUS] MEXaHUYECKON YHEPTHH.

16. KonceppaTuBHBIE W HEKOHCEPBATHBHBIC CHIBl. KOHCEpBATMBHAS M JMCCHUTIATHBHAS
CHCTEMBI,

17. 3amaun MeXaHUKH XUIAKOCTEN U Ta30B.

18. VpaBHeHUe Hepa3peIBHOCTH. Y paBHeHne bepHymm.

Peiimunz-konmponn Ne2

1. Tlonstie waeanbHOro rasa. MoeKy/ISIpHO-KHHETHYECKOE TOJIKOBAHWE TEMIIEPATYDHI.
MaxpocKOITHUEeCKHe MapaMeTpsl CHCTEMB.

2. BHyTpeHHSISI O3Heprust WIealbHOro rasza. UMCIo cTemeHell cBOGOABL. 3akoH
pPaBHOpACITPEIEICHUS YJHEPTUH.

14



3. JlaBneHume rasa C TOUKH 3PEHHUS Monexy.r{srpﬁo-xnﬁemqecmﬁ teopun. OCHOBHOE
ypaBHEHHE MOJIEKYTIPHO-KHHETHUECKOH TEOPHH. '

4. YpaBHEHWE COCTOSHUS HICATLHOro rasa (ypapHenue Kiarne#ipona — Meneneesa).

5. JIAHAMMYECKHE W CTATHCTUUECKUE 3aKOHOMEPHOCTH B (u3uke. CTaTUCTHYECKHH METO
WccneoBaHms cucTeMbl. TIoHATHE O QYHKIIMK pacripe/le/IeHHsl.

6. dazoBoe mpocTpadcTBo. (®asosas Touka, (asosas suedika. CTaTHCTHYIECKOE
yCpEeIHEHHUE.

7. Pacupenenenue Maxcseiula. CpeHHE CKOPOCTH MOJIEKYII.

8. Bapomerpuueckas hopmyna. Pacripenenenne bobumana.

9. Pacnpenenenne Makcpenna — bonbimana.
Peimunz-xonmpono Ne3

10. Vpasuenue Ban-nep-Baanbsca. M30TepMbl peaqbHBIX ra30B.

11. MeTacTabuibHoe cocTostHue. KpuTHuecKoe CoCTOsSHIE.

12. BHyTpeHHSs 3HEPIHs pealbHOTO rasa.

13. XapakTepHrCTHKa XKUIKOTO COCTOSHUS. BIMKHIHA MTOPSIOK.

14. TToBepxHOCTHOE HaTsDKeHHE. CHITb, BO3HUKAIOIIKE HA KPUBOU MTOBEPXHOCTH KUIKOCTH.
dopmyra JTannaca. CMadnBaHUe M KANH/IISPHBIC SBJICHNS.

15. IToHATHE CTONKHOBEHHS. Y IIPYTrO€ U HEYIIPYTOE CTOJIKHOBEHHUS.

16. TlpuuensHoe paccrosuue. D(QexTnBHOEe ceyeHne paccesHus. CpenHss MTHHA
cBoboaHOrO Mpobdera,

17. OCHOBHBIE TEPMOJMHAMUYECKUE TMOHATHS: BHYTPEHHssS 3HEpPrus, padoTa, TEmoTa.
VpaBHeHHe TIePBOTO Havyana TEPMOAHHAMHKH.

18. 3aBHCHMOCTH TEIUIOEMKOCTH WIeaTbHOTO raza OT BHa Tpoiecca. Pabora,
COBEpIIaeMasi ra3oM MpH U30IPOLEeceax.

19. AnmnabaTrgeckuii rpotecc.

20. O6patnMBle ¥ HeoOpaTHMbIe Tpotiecckl. Kpyrosoi mpouece (LuKI).

21. Iuxn Kapno u ero KIIJI mug uaeansHOro rasa.

22. TlpuHnu AefcTBYS TEIIOBOTO ABUrATENs ¥ XOJIOJUIBHON MAINHBI.

23. DHTpomnus. 3aKOH BO3PacTaHUs SHTPOITHH.

2 cemecTp

Peiimunz-xonmpons Nel

1. 3akon Kymoma. HampsokeHHOCTH — anekTpocTaTHueckoro — moims.  IlonsTwe
3JIEKTPOCTATHYECKOTO 0TS, IIPHHIAT CYTIepHO3UIAHN JIEKTPUIECKUX HOJIEH.

2. Tlotok manpspkeHrocTH. Teopema ["aycca Amst SMIEKTPOCTATHYECKOTO MO B BAKYYME.

3. IlpumeHeHue TeopeMbl [aycca uist pacyeTta mojieH.

4. PaboTa CcHI  BNEKTpOCTATHYeCcKOro  mofs.  LIMpKynsuus — HanpsHKeHHOCTH
AMEKTPOCTATHYECKOTO OIS,

5. Tloterumai. PasHocTs moTeHIHanoB, CBA3b MEKIY TMOTCHIHATOM U HAlPSIKEHHOCTBIO
SIMEKTPOCTATHUYECKOTO OIS, '

6. CBoBOMHBIE W CBS3aHHBIE 3apsAasl B BEMIECTBE. THIBI IudIeKTpukoB. Hownnas,
SNIEKTPOHHAsI 1 OpPHEHTAIlMOHHAS MOJIIPU3ALIIH.

7. DNeKTPOEMKOCTh YEJIWHEHHOTO POBOIHHKA, CHCTEMBI TPOBOTHUKOB M KOHJEHCATOPA.

8. DHeprus 3apsUKEHHBIX YEIMHEHHOTO MNPOBOJHMKA, CHCTEMBI IIPOBOIHMKOB |
KOHZIEHCaTopa. DHEPrus AeKTpryeckoro nosis. O6GbhemMHas MI0THOCTE SHEPIUH SJIEKTPAHYECKOTO
TIOJISL.

9. XapaKTepUCTHKM 3IEKTPHYECKOTO TMOJsi W YCIOBHS €ro CyliecrsoBanus., PasHocTh
MIOTEHIIMAIIOB, JJIEKTPOIBIDKYILAS CHITa, HallpSKEHHE.

10. 3akon Ammepa. MarnutHas wHAyKIOHs. 3akoH buo — Casapa. IloHATHE MarHuTHOTO
monist. TIpHHIMIT CYTIEPIIO3UIIMH MarHUTHBIX MosIeH. MarHuTHBI MOMEHT.

11. MaraaTHOE TI0JIe TIPSMOJIMHERHOT0 H KPYTOBOTO TOKOB.

12. JIBWoKeHNE 3apsyKEHHBIX YaCTHIL B ATEKTPHUECKMX W MArHUTHBIX TTOMISX.
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13. 3aKoH MOJHOTO TOKA JJIsi MATHUTHOTO MO B BellecTBe. HanpsyKeHHOCTE MAarHUTHOTO
1oJis. MarHuTHas IPOHHUIIAEMOCTE cpebl. HAYKIMS MarHUTHOTO TIOJIS B BEILIECTBE.

14. Oneir ®@apages. Marautaeii notok. 3JC  wuHaykmuu. OCHOBHOM — 33aKOH
ANEKTpOMaraEuTHOH nHAyKIuH. [Ipasuio Jlenmna.

15. CaMOWHIYKIIMS W B3aUMOWHAYKUMA. MHIYKTHBHOCTH W B3aMMHas WHIYKTHBHOCTB.
Toxm pa3MbIKaHHsI ¥ 3aMBIKaHUS.

Peiimunz-konmpons Ne2

1. CBoGomHBIE N BBIHYXKICHHBIE KoJeOannsd. [apMOHAYeCKHe MeXaHU4YecKue KoneOanus u
UX XapaKTEPUCTHKH.

2. DHeprusi rapMOHUYECKHX MeXaHWuecknX konebanuid. IIoHATHE O rapMOHHUUYECKOM H
aQHTapMOHUYIECKOM OCITHIIISTOPE.

3. CoykeHre OIMHAKOBO HATPABIEHHBIX FAPMOHMYECKNX Konebanuii. buenus.

4. CroXeHWe B3aWMHO TIEPIECHIUKYIAPHBIX TapMOHWYECKMX KojeOaHui. Durypel
Jnccaxy.

5. 3Baryxawomme MexaHWueckne komebamms. YactoTa, KO>QQHIMEHT 3aTyXaHus,
JIorapu(MMHYECKIH TEKPEMEHT 3aTyXaHis MEXaHNIECKNX KOJIeOaHuH.

6. BulHyXIeHHBIE MeXaHWUecKue KosebaHus. AMIUIUTYDa W (a3a IIpH BBIHYKIEHHBIX
MEXaHUYECKHX KOJeOaHmsX.,

7. Mexanudeckuii pe3oHaHc. PesonaHcHsle kpuBble. COOTHOIIEHHS MEXHy (azamu
BBIHY K/IAIOIIEH CHITBI ¥ CKOPOCTH TIPH MEXaHUYECKOM PE30OHAHCE.

8. MexanusM 00pa3oBaHUS MEXAHWYECKHMX BOJH B yNpyro# cpezpe. IIponoibHble |
TIOTIepeYHble BOJHBL. BOIHOBOE ypaBHEHHE M €ro pelIeHWe. ['apMOHMYECKHE BOJHBI H HX
XapaKTepPUCTHKH.

9. ®a3oBas CKOPOCTH M JUCIEPCHs BOJIH. BOTHOBOM! MakeT U rpynnosas CKOpOCTE.

10. [TonsTue o xorepenTHOCTH. UHTepdeperuns BoiH. CTOsUME BOTHBL.

11. KonebarensHBIM KOHTYp. ['apMOHHUECKHE JJICKTPOMAarHUTHBIE KoneOaHMs U HUX
XapaKTEPUCTHKH.

12. 3aryxaroime 3IeKTpOMarHWTHbIE KoneOanus. HactoTa, KO3(QQUUMEHT 3aTyXaHWd,
norapuGMUUECKUIl TEKPEMEHT 3aTyXaHWsl 3IeKTPOMArHWTHRIX KonebaHud. JloOpOTHOCTH
KosebaTeIpHOr0 KOHTYpa.

13. BeIHYXIEHHBIE 3IEKTPOMArHUTHBIE KojieOaHWs. AMIIUTYaa ¥ (a3a BBIHYXICHHBIX
SIIEKTPOMArHUTHBIX KOTeOaHW.

14. ®apameeBckas ¥ MakCBEIUIOBCKAs TPAKTOBKHM SIBICHHUS dJIEKTPOMArHUTHON WHIYKIHH.
Tok cmerenns.

15. Cucrema ypaBHeHHH MakcBeia. D/IeKTpOMarHuTHOE TIoJIe.

16. BomHoBOE ypaBHEHWE MIjis JJIEKTPOMArHWTHOTO TOMst M ero pemenne. CKOpOCTh
pacmpocTpaHeHHUs 3NEKTPOMAarHUTHBIX BOJIH B Cpeiax.

17. OcHOBHBIE CBOHCTBA JJICGKTPOMArHWTHBIX BOJNH. OJHEPrHs W IIOTOK OHEPIHH
3NEKTPOMArHUTHEIX BONTH. Bektop IloftHTHHATA. MMMy IbC 3/1€KTPOMArHMTHOTO TOJIS.
Peamunz-xonmpons Ne3

1. DnextpoMaruuTHas npupoga cseta. [Ipunmun [rolireHca. 3aKOHBI OTPaXKCHUS |
TpesoMIeHHst. AGCOMIOTHBIN M OTHOCHTENBHEIH MoKasaTenu npenomienus. [lonHoe BHyTpEeHHEE
orpaxeHue. CBETOBOJBL.

2. KorepeHTHOCTh ¥ MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. BpeMeHHAsS KOTEPEHTHOCTB.
Bpems 1 1ytiHa KOTEPEHTHOCTH.

3. OnTtudeckas qmHa Tytd. OmTHYECKas pasHOCTh Xoja. PacdeT MHTEpQEPEHIUOHHOM
KapTHHBI OT JIBYX KOT€PEHTHBIX HCTOYHHUKOB,

4. TTonmocs! paBHOH TOIIIHMHE! ¥ PABHOTO HAKJIOHA.

5. TlpocTpaHCTBEHHAs KOTEPEHTHOCTD. Pajnyc KOrepeHTHOCTH.

6. Ilpwnrmun [oiirenca — @penens. Merton 308 @penens. [IpamonuHe#HOe
pacrpocTpanerue ceera. Judpaxuns @penens Ha KPyrJIOM OTBEPCTHH W IHCKE.

7. Dudpaxumst @paynrodepa 0T GECKOHEYHO JUTHHHOM TIPSIMOH TIEITH.
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8. Mudpakmus OpayHrodepa Ha OXHOMEPHOH TA(YPAKIIMOHHON PEIIETKE.

TIpoMeskyTOYHASI ATTECTALNS 10 HTOTAM 0CBOCHHS JUCHUILTHHBI (IK3aMeH)
Bompocs! k 9x3ameny ( 1 cemectp)

1. MexaHuueckoe ABMXKEHME Kak mpocreiiimias ¢opma aBmxeHus martepun. Cucrema
otcuera. [Ipunimn oTHocuTenbHOCTH [amanes. IIpeobpasoBanus I ammmes. Paguyc-BeKkTop.

2. MarepuansHas Touka (wactuiua). Tpaexropws. Pamgmyc KpUBH3HBI TpPaeKTOPHH.
JIuneiiHas CKOpPOCTH U JIMHEIHOE yeKkopeHue. IlocTynarensHoe ABHKEHHE TBEPAOTO Tela.

3. TanreHUMaNbHOE W HOPMATBHOE YCKOpeHUs. CBA3b MEXIY JMHEHHBIMH W YTTIOBBIMH
KAHEMaTHYCCKUMH BEJIMUMHAMHU.

4. Tlepeoiit 3akon HBIOTOHA W MOHSTHE MHEPUMATBHOM CHCTEMbl OTcYeTa. BTOpON 3aKoH
HEIOTOHA ¥ TTOHSTHE CHITBI, MACCHl M UMITY/IbCa. Y paBHeHue aBuxkeHus. Tpetnil 3akoH HeiotoHa
1 TIpE/EIIBl €r0 IPUMEHUMOCTH.,

5. HewnepuuansHble CHCTEMBI OTCHeTa. AOGCOMOTHBIE ¥ OTHOCHTEIBHBIE CKOPOCTH H
yckopenue. CHIbI HEPIWH.

6. Cucrema MaTepHalbHBIX To4eK. LleHTp mHepnwmu (ueHTp Macc). Teopema O IBHIKCHHH
[EHTpa WHEPLIHH.

7. ITonsTie abCOMOTHO TBEPAOTO Tesa. MOMEHT HHEPLUH TEJIA.

8. Teopema IllTeiinepa.

9. MomenT cuiabl. MOMEHT UMIyJbca. YpPaBHEHHE MOMEHTOB. Y pPaBHEHHE
BpAIIATEILHOTO JBHKEHUS TBEPIOTO Tella OTHOCUTENIBHO HETOABMIKHOR OCH.

10. 3aKOH coXpaHeHHUS UMITyJIbca U TPeTHH 3akoH HeroToHa.

11. 3aK0H cOXpaHEHNUS MOMEHTa HMITYJIbCA.

12. PaGoTa  5Heprys B MEXaHUKe. DHEPIUs KWHETUYECKAs ¥ MTOTCHIIMATbHAS.

13. YpaBHeHHe Hepa3pbIBHOCTH. Y paBHEHUE bepHym.

14. TToraTue wjeanbHOrO raza. MOoJIeKYISPHO-KHHETUYECKOE TOJIKOBAHWE TEMIEPATYPHI.
MakpocKoMyecKHe NMapaMeTPel CHCTEMBI.

15. BHYyTpeHHss 3Heprust WaeanpHOro rasza. 4wemo cremeHedl cBoGomel.  3akoH
paBHOPACIIPEICIICHHUS] YIHEPTHH.

16. JlaBneHue rasa ¢ TOYKHM 3PEHHS MOJIEKYJISPHO-KHHETHUecKoM Teopun. OCHOBHOE
ypaBHEHHE MOJIEKYJIAPHO-KWHETHUECKON TEOPHUH.

17. YpaBHeHHe COCTOSHHS HAeATbHOTO Tasa (ypaBHeHue Kianelipona — Menjeneesa).

18. JIMHAMHYECKHE ¥ CTATHCTHYECKHE 3aKOHOMEPHOCTH B Qu3mke. CTaTHCTHYCCKHN
METOJI McCiIeIoBaHus cucTeMbl. [ToHATHE 0 PYHKUMHU paclipefeeHusl.

19. Pacupenenenne Makcsenna. CpeliH¥e CKOPOCTH MOJIEKYIL.

20. BapomeTpuueckas Gpopmyna. Pacnipenenenue bonsnmana.

21. Vpapuenne Bau-nep-Baansca. M30TepMbl peanbHEIX Ta30B.

OCHOBHBIE TEPMOIWHAMHYECKHE TOHSATHsS: BHYTPEHHsSS JHeprus, pabora, TEMIOTA.
VpaBHEHHE MEPBOr0 Hayala TEPMOAMHAMUKH.

22. 3aBHCHMOCTh TEMJIOEMKOCTH HJICATBHOTO Taza OT BHMAa mpouecca. Pabora,
coBeplIaeMas razoM IpH H30IIPOLECCaXx.

23. AnnabaTH4ecKui ripouecc.

24, O6patumbie U HeoOpaTHMbIe Tpouecchl. Kpyroso# mpouece (LUKI).

25. Iukn Kapro u ero KILJI miig naeansHoro rasa.

26. ITpuHumn gefcTBUS TEIIOBOTO ABUTATENS U XONOAMIBHON MaIIHHbL.

Bompocs! k 93x3ameny ( 2 cemecTp)
27. 3akonm Kynowa. HampsbkeHHOCT — 3mekTpocratndeckoro  mons.  [lowsrtae
3IIEKTPOCTATHYECKOTO MOJIs. [I[pUHIIUII CYTIEpPIIO3HIINY SIEKTPHYECKHX TIOCH.
28. Ilotok HampskeHHOCTH. Teopema ['aycca 1uis 2IEKTPOCTATHHYECKOTO 0SS B BaKyyMe.
29. Ilpumenenue TeopeMsl ['aycca [t pacyera MmoJiei.
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30. Pabora cum oanexTpocTaTMueckoro  mons.  L{upKyrasuus HAaIpsHKEHHOCTH
3IEKTPOCTATUHECKOTO TIOJIS,

31. Ilorenuuan. Passocts moteHunanos. CBA3b MEXIY IIOTSHIHAIOM H HaANPKEHHOCTBIO
5]IEKTPOCTATHHYECKOTO TIOJIS.

32, CeoOonmHble ¥ CBSI3aHHBIC 3apsifibl B BellecTBE. THIIEI JW3JIEKTPUKOB. MoHHas,
9JICKTPOHHAS ¥ OPUEHTAlMOHHAS MOJISIPH3AIAH.

33. Tlonspm3oBaHHOCTb. JIMONMEKTpUYECKas BOCHPHHMYHBOCTL BEIECTBA W €
3aBHCHMOCTB OT TEMIEepaTyphl.

34. Teopema TIaycca anst 3MeKTPHUECKOTO MONS B AMONEKTPHKE. DIIEKTPHUECKOE
cMemenye. JInaekTpuyeckas MpOHHUIIAeMOCTh Cpeibl. HanpskeHHOCTD ATeKTPHYECKOTo IO B
JUBIIEKTPHKE.

35. PacripesiencHue 3apsiioB B IPOBOAHMKE. DIIEKTPOCTATHYECKOE TTOJNIE BHYTPH M CHAPYXKH
IIPOBOIHMKA. DIEKTPOCTATHYECKAS 3ALINTA.

36. DIIEKTPOEMKOCTD YeIMHEHHOTO MPOBOAHNKA, CHCTEMBT TTPOBOLHHKOB H KOHJIEHCaTopa.

37. OHeprus 3apsKCHHBIX YEJMHCHHOrO IPOBOJAHMKE, CHUCTEMBI [POBOLHWKOB W
KOHJICHCATOPa. JHEPrHs SNEKTPHUECKOro 1ojis. OGbeMHas INIOTHOCT HEPTHH JEKTPHYECKOTO
110JI.

38. XapakTepUCTHKH JIEKTPHYECKOTO TOJS M YCIOBHS €ro CYIIeCTBOBAHMS. PasHOCTE
TIOTeHLHANIOB, 3JIEKTPOABIIKYILAS CHITa, HAIIPSKEHHE.

39. Kuaccudeckas 3eKTpOHHash TeOpHsl IEKTPONPOBOAMMOCTH METAIOB M ee
HEJOCTATOYHOCTE.

40. 3axon Amnepa. MaruuTHas WHAyKius. 3akoH Buo — Capapa. [ToHSTHE MAarHUTHOTO
noJist. [ [prHIMI CYTIepITO3HIMI MaTHUTHBIX MoTeil. MarHWTHBIM MOMEHT.

41. MarauTHO® TI0JIe TIPSIMOJIMHENHOTO H KPYTOBOTO TOKOB.

42. 1lupKynauus BeKTOpa MarHWTHOM MHIYKIMH. 3aKOH TIOJHOTO TOKa, MarHuTHOe mose
IUTAHHOT'O COJICHOMIA U TOPOHIA.

43. MarauTHOE B3aUMOIEHCTBIE TOKOB U CAMHHIA CHITBI TOKA — aMmriep.
44. JIBmkeHne 3apSKEHHBIX YaCTHIL B IEKTPHUECKHX W MATHUTHBIX TTOJISIX.
45. Onerr  ®apanes. Maruutheii  notok. 3JIC  wHAYKuAH. OCHOBHOH 3aKOH
JNEKTPOMArHuTHON UHAYKUMK. [Ipasuno Jlenua.
46. CaMOWHIYKLMSI W B3aUMOWHAYKUMS. VIHIYKTHBHOCTH W B3aWMHas WH/YKTHBHOCT.
Toxu pa3MbIKaHUS ¥ 3aMBIKAHMUSI,
47 . OHeprust MaraHUTHOTO 1011, O6BEMHAS TIOTHOCTE SHEPTHH MATHUTHOTO MO,
48. CBoOOIHBIE M BRIHYIKICHHBIE KoTeOanus. ' apMOHIYECKHE MEXaHMIECKHE KOTeOaHMS
MX XapaKTEPUCTHUKH.
49. DHeprusi rapMOHHMYECKHX MEXaHHYECKHX KojeGanuil. [TOHSTHE O TapMOHHYECKOM U
aHTaPMOHHWYECKOM OCIHITIATOPE.
50. CroxeHue 0IMHAKOBO HAIPABIEHHbIX TAPMOHIYECKHIX KOTeOaHni. Brerus,
S51. CroxeHue B3aMMHO TMEPTICHAMKYISPHBIX TAPMOHMYECKMX KomeOanui. Ourypsi
Juccaxy.
52. 3aryxawomme MexaHWdeckne konebanus. YactoTa, Ko>hGHUIMEHT 3aTyXaHmus,
Norapu(pMIYECKHH TeKPEMEHT 3aTyXaHusi MEXaHHUYECKUX KOJeOaHuil.
53. BeIHYX/ICHHBIE MeXaHMUeCKHe KonebaHus. AMIIMTYna u asa npu BBIHYKJICHHBIX
MEXaHHYECKUX KoneOaHusx.,
54. Mexanwdeckuit pesoHanc. PesoHaHcHbie KprBble. COOTHOLICHHS MEXIy bazamu
BBIHY)KIAIOUIEH CHIIbI X CKOPOCTH IIPH MEXaHHUUYECKOM PE30HaHCE,
55. Mexanmsm 00pasoBaHHA MEXaHWUYECKHX BOJH B yIpyroif cpefe. [IpomosbHble W
IOIEPEeYHbIC BOJIHBL BOJHOBOE ypaBHeHHME W €ro pemieHHe. | apMOHHYECKHE BOJHBI M HX
XapaKTEPUCTHKH.

56. Konebarenbupif KoHTYp. ['apMOHWYECKME 31€KTPOMArHWTHBIE KONeGaHUS H KX
XapaKTEPUCTHKH.
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57. 3aryxatomme sneKTpoMarHutHble komebanus. Yacrora, KO>QPUIMEHT 3aTyxaHHs,
norapu(GMUYECKHil JIEKPEMEHT 3aTyXaHMs IIeKTPOMArHuTHBIX kojebanuit. Jlo6poTHOCTE
KonebaTensHOro KOHTYpa.

58. BreHyXIEHHBIE 3NIEKTPOMarHuTHbIE KoseOaHus. AMmmuTyaa u (asa BEIHYKIEHHBIX
3IEKTPOMArHUTHBIX KOJIeOaHHmit.

59. ®apaseeBckas ¥ MaKCBEJIOBCKAS TPAKTOBKH SIBIICHUS MCKTPOMATHUTHON MHIYKIIUH.
Tox cmemnenus.

60. Cucrema ypaBHeHHH MakcBeria. DIeKTpOMarHuTHOE TOITe.

61. DnexTpomarHuTHas npupona csera. [Ipuximn [roiirenca. 3aKOHBI OTPAKEHHUS |
npenomiieHrs. AGCOMOTHBINA W OTHOCHTEIBHBIN TIOKa3aTenu nperomieHus. [lomHoe BHyTpeHHEE
oTpaxkeHne. CBETOBOIBL.

62. KorepeHTHOCTE ¥ MOHOXPOMATHYHOCTb CBETOBBIX BOJIH. BpeMEeHHAS KOrepeHTHOCTE.
BpeMms u [uinHA KOTEPEHTHOCTH.

63. Ontuveckas anuHa nytd. OnTudeckas pasHOCTb Xoaa. PacdeT wHTephepeHIIHOHHOMN
KapTHHBI OT ABYX KOTE€PEHTHBIX HCTOYHUKOB.

64. [Tomockl paBHO# TONIIWHBI 1 PABHOTO HAKITOHA.

65. Nudpaxnus Opaynrodepa Ha 0JHOMEPHOH U PakIHOHHON pelIeTKe.

66. EcTecTBeHHBIHN U MOIspu30oBaHHbIt cet. [lonapusaums npu OTpaKeHWH U TTPETOMICHHH.
3akoH bproctepa.

67. llonspusauus Ipu ABOHHOM jyuernpenomieHUH. OOBIKHOBEHHBIH W HEOObIKHOBEHHBIH
ayun. Onrrdeckast ock kpucraiia. [onsprusannorasie npu3mbl. 3akoH Matoca.

CAMOCTOSATEJIbHAS PABOTA CTYJEHTOB

. paboTa ¢ JEKIWOHHBIM MaTepUaloM KakK [0 KOHCIEKTaM, JMTepaTtype, TaKk H
3IEKTPOHHBIM UCTOYHUKOM HH(pOpMALAH
° BBITIOJTHEHHE JOMAITHEr0 3alaHusl U MOATOTOBKA K PeHTHHT-KOHTPOJISM
. BBITIQJIHEHUE PACUETHO-rpahuyecKnX paboT:
1 cemecTp

PT'P Ne 1 Mexanuka
PI'P Ne2 MosnekynsipHas QU3uKa U TEpMOINHAMHUKA
2 cemecTp
PI'P Ne3 DnexrpomarseTusm.
PI'P NedKonebanus u Bonmubel. OnTka
° IUI1 KOHTpOJIA pPaboThl CTYIEHTOB, d TakkKe IS CTHUMYJTHMPOBAHHS  CHCTEMaTHYECKOTO
U3y4deHusl Kypca (HM3MKM B TEYCHHE CEMECTpa IPEeLyCMOTpPEHBI PeHTHHT-KOHTpOomH. OHH
TIPOBOJATCS B MUCBMEHHOM Qopme
o JUISL KOHTPOJISL 3HAHUM CTYICHTOB ITPOBOIUTCST 3K3ameH (1 1 2 ceMecTphl)

INNPUMEPHBIE 3ATAHUA K PACYETHO-TPAOUYECKHUM PABOTAM
1 cemecTp

PI'P Nel Mexanuka
JlBe MarepHajbHBIE TOYKH [BHIKYTCS TIO OKPYXHOCTH pagdycoM 1,2 M COTJIacHO
YpaBHEHUSIM: §1=A1+Blt+C1t2 " §2=A2+B2t+cgt2, rae: & u & — szHBOHHHGﬁHBIG KOOPIHHATEI,
A=8m, B;=1.8m/c, C|=-0,5M*c'z, Ar=-1m, Bo=1m/c, Co=12M+c™. OnpenenuTs JIHHEHHYIO H
YIJIOBYIO CKODOCTH, TaHI€HIHATBHBIE, HOPMATBHEIC, TTIONHBIE W YTIIOBBIE YCKOPEHUS B MOMEHT
COBMEILEHHUE TOUEK.

Touka IBIKETCS MO OKPYKHOCTH paanycoM R=4 M, 3aKOH ee IBW)KEHHS BBIpaXKaeTcs
2
ypaBHeHHeM S=A+Bf, rme A=8 wm, B=-2 wm/c* OmnpedeauTs MOMEHT BPEMEHH [, KoOTJAa
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HOPMANBEHOE yCKoperue Wi Touku pasao 9 m/c’. Haitti MOJYJIM CKOPOCTH V, TAHTEHI[HAILHOTO
Wt u monroro W ycKopeHHH TOUKH B TOT )K€ MOMEHT BPEMEHH /.

Touka nBHKETCS MO KPUBONMHERHOM TPAEKTOPHH C MOCTOSHHBIM TaHTEHIMATBHEIM YCKOPEHHEM
=0,5 wm/c2. OmpenennTe TOJHOE YCKOPEHHE TOYKM B MOMEHT BpPEMEHH (=5 ¢ OT Hauaia
ABVKCHHUS, €CITM painyC KPUBU3HBI TDAEKTOPUHM B 3TOT MOMEHT BpeMeHH R=2 M,

[unuHAp, pacloIoXKEHHbIH TOPH30HTATBHO, MOXET BPAINATHCS BOKPYT OCH, COBMAialomel ¢
ochl0 mMiMHApa. Macca mmmuHapa ml1=12 kr. Ha uMnauHAp HaMoOTaH INHYP, K KOTOPOMY
TIPUBSA3AIIA THPIO Maccoi m2=] kr. C kakuM yckopeHuem OymeT omyckarbcs rups? Kaxosa
CHJTa HATSDKEHHMS IIHYPA BO BPEMs JIBHIKEHUS THPH?

B cruomHOM OXHOPOZHOM OMCKE PAajMycoM R TPOCBEPIIMIN CKBO3HOE OTBEPCTHE
paguycoM R/2 OoT ocu cUMMETpHH. BO CKONBKO pa3 W3MEHUTCS MOMEHT WHEPIHMHM Tena
OTHOCHTEJIBHO YKa3aHHOMH OCcH?

[[lap ckaTelBaeTcs ¢ HAKIOHHOM IJIOCKOCTH BbIcoTOM 4#=90 oM. Kakyio nuHelHYyIO
CKOpPOCTh OyJeT MMETh IDap B TOT MOMEHT, KOTZa OH CKATWUTCS ¢ HAKIOHHOH IITOCKOCTH?
2
MowmenT unepunu wapa J=0,4 m-R”.

[Inardopma B BrIe AMCKa BpaIaeTcs M0 MHEPLMK OKOJIO BEPTUKAIBHOM OCH C HYaCTOTOM
nm=14 mur". Ha Kparo TuatGopmel cTOMT duenoBek. Korma dYemoBek Tepemen B MEHTP
IIaTGOPMEI, 9acTOTA BO3pOCHa 10 #7,=25 MuH"'. Macca desnoBeka m=70 Kr. Omnpenenuts Maccy
marGopmbl. MOMEHT HHEPIIWH YETTOBEKA PACCYHTEIBATE KaK JUIst MATEPUATLHOMN TOUKH.

PI'P N2 MoutekyasipHas pu3HKa U TePMOIHHAMHKA
OmnpesieiiTh KUHETHYECKYIO 3HEPruio Wkp MOCTYNATENbHOTO ABMIKEHHS BCEX MOJIEKYJN Tasa,
HaxojIerocst B cocynie oosémom V=35 1 noa pasnernem p=500 xlla. OnpenennTs MOJSIpHEIE
teroémkoctd Cp, u C, 3TOrO rasa, €CiIM CYHTATh, YTO MOJHAS KHHETHYECKAs JHEPTHS
MOJIEKYJI 3TOT0 ras3a B 1,666 pa3 npessimaet Wkp.

. % 15
KakoBo naBiieHHe cMecH TaszoB B Koiabe o0BeMoM 2.5 1, eciW B Hell Haxomutes 10

MoJieKy T Kucropona, 4-10' monexyn azora u 3,3-107 r aprona? Temneparypa cmecu =150 °C.
HaliT MOJISpHYIO Maccy CMeCH rasa.

HexoTopeii ra3 mpM HOPMAaTBbHBEIX YCIOBHAX HMEET TUIOTHOCTB p=0,089 kr/m’.
OmpefieTuTh €ro yzaenbHbIE TEILIOEMKOCTH ¢, W ¢, . ONpelelnTs W3MEHEHWe BHYTPECHHEH

JHEPTHH AU »toro rasa IIpnu H306apnqe01com YBCIIMYCHHH €ro IJIOTHOCTH B JIBA pa3a.

[TbITMHKY, B3BEIICHHBIE B BO3IyXe, HMEIOT Maccy m=10""r. Bo CKOIBKO pa3 yMEHBIIHTCS HX
KOHIIEHTpALXS 1 TIPH YBEITMUEHHH BBICOTHI Ha  Ah=10 m? Temmepatypa Bozayxa 7=300 K.

Ha xakoi#t BbicOTe naBjieHHe Bo3fyXa cocTaBiseT 60 % OT TaBiIeHHs HA YPOBHE MOpS?
TemnepaTypy Bo3myxa c4uTaTh TOCTOSHHON 1 paBHoii 0 © C.

Monekynsprerii kucnopon maccod m=250 1, wMeBuit temneparypy 7,=200 K, 6ein
apmabatHo cxaT. Ilpu stom Opima coBepiueHa pabota A=-25 kJlx. OnpenennTh KOHEYHYIO
Temreparypy 7> rasa.
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A30T IUIOTHOCTBIO p1=1,4 Kr/M° 3aHMMaer oGbeM Vi=5 1 npu Temneparype ;=27 °C. I'a3
aTrabaTHIECKy TIePEBeICH B COCTOSHIE C TUIOTHOCTBIO p=3,5 Kr/M°. OTpENeTuTh TeMITEpaTypy
rasa 7> B KOHIIE TIepexo/ia 1 U3MEHEHUE ero BHYTPEHHEH dHEPTUH.

2 cemecTp
PI'P Ne3 DiekTpoMarHeTHsM.
[[lap pamuycom R 3apskeH OIHOPOAHO ¢ 00bEMHOH TMUIOTHOCTRIO p. Halitu
HaIPSHKEHHOCTD NN E JUTS TOUEK BHYTPH U BHE LUAPA.

[Tmockmii BO3AYIIHEIA KOHICHCATOP MOAKIIOUNIN K 6aTapee, a 3aTeM OTKIIFOYWIIN OT Hed.
[Tociie 3TOTO CABAHYIIN IIACTUHBI KOHIEHCATOpa YMEHBIINB PACCTOSHUE MEXKIY NITACTHHAMH B
2 paza. Kak usmenures:

a) PHEPTHs, 3arraceHHass KOHIECHCATOPOM;
0) 3apsx Ha oOKI1aKaX KOHIEHCATOpa;
B) TUNTOTHOCTB DQHEPIHH JIEKTPUUECKOro MO KOHIeHcaTopa?

3azop Mexay oOKTagkaM¥u TIIOCKOTO KOHJEHCAaTopa 3alloIHEH  BELIECTBOM ¢
MPOHUNAEMOCTBIO €=7 M yAelbHbIM compoTusiaenreM p=100 'OM-M. EMKOCTE KOHAEHCATOpA

C=3000 n®. HaifTi cuiIy ToKa YTEUKH Hepe3 KOHIEHCATOp MpH TOAayue HA HEro HaIpPSKEHWA
U=2000B. -

Cuna Toka B IpoBogHKKe conpoTusienrem 20 OM HapacTaeT B TeUEHHE BpeMeHH Al=2 ¢
o JUHeHHOMY 3akoHy oT [g=0 mo0 Imax=6 A. OnpenenuTb KOIMYECTBO TeMIoTHl (),
BBIIETHBINECECS B 3TOM TIPOBOJHUKE 34 [EPBYIO CEKYHIY.

[To BuTKy pamumycom R=10 cm teder Tok /=50 A. BuTOK moMElIeH B OJHOPOIHOE
MargutHOe moje B=0,2 Tn. OnpeneauTs MOMEHT CHIbl M, HeHCTBYIOMEH Ha BHUTOK, €CJIH
TUTOCKOCTh BUTKA COCTABIISIET Yyroi ¢p=60° ¢ TMHUSIMHU UHIYKLHH.

B oHOH TIIIOCKOCTH ¢ OSCKOHEYHO JTMHHBIM TPSMBIM IIPOBOJOM, II0 KOTOPOMY TEYET
Tok [=50 A, pacroiioKeHa IpsSMOYroibHas paMKa Tak, 4TO JiBe OOJbIINE CTOPOHBI €€ ITHHOM
[=65 cM mapaiensHBI IPOBOLY, @ PAcCTOSHWE OT MPOBOJA 1O OIMKaMIIeH W3 3THX CTOPOH
paBHO e mmprHe. KakoB MarHUTHBIN TOTOK ¢, IPOHU3BIBAIONIMH paMKy?

PI'P Ned Konedanus v Boanbl. OnTuka

Tlox kakum YTJIOM K TOPH30HTY JOJDKHO HaAXOIUTBCA COJTHLEC, 4TOOHI €T0 JIYUHW, OTPaKEHHBIE OT
TOBEPXHOCTH 03€pa, CTallH OBl HamboJIee TOTHO ITOJIAPHU30BAaHEBI, €CJIIH CKOPOCTE CBECTA B BOIEC

2.26-10% m/c?

Ha mudpakiMOHHYIO pelleTKy HOpMalbHO najaeT mnydox cBeta. Kpacwas muams (A=630 Hwm)
BHUJHA B CIIEKTpE 3-TO Mopsika mox yriom ¢=60°. OnpenenuTs:

a) Kakasi CreKTpaibHas JTWHHS BHIHA TIOJ STHM JKE YIJIOM B CIEKTpE 4-TO MOpsaKa;0) Kakoe
YHCIIO IITPUXOB HA 1 MM JUTMHBI UMeeT JU(PaKIHOHHAS PEIETKa. '

Ha MBUIBHYIO IUIEHKY C IIOKaszaTeqeM TmpesnoMieHuss »=1,33 TmamaeT 10 HOpMaH
MOHOXpOMaTH4ecKuit cBeT ¢ JMMHOH BoiHBI A=0,6 MkM. OTpaKeHHBIH CBET B pe3yJbTaTe
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I/IHTep(iJepeH[lHH HMEET H&HﬁOJIBHIYPO APKOCTh. Kakxopa HamMeHBINas BO3MOJKHAs TOIIIWHA

IUIBHKHA dmin?

IIpumepHbIe TeMBbI pedepaTHBHBIX padoT
2 ceMecTp
. ®u3uKa — HayKa [I03HaHUs MHpa.

[IpocTpaHCcTBO ¥ BpeMs B (HU3HUKE.

1

2

3. UepHble apIpsl BO BeeneHHOM.
4. Yuenue K.D. ITn0IKOBCKOTO.
5. MoaenupoBande TMpoliecca PacHpOCTPAaHEHMs YyJApHOM BOJHBEI NpH B3pbiBax B

pa3ItdHBIX Cpeaax.

6. Kunetuka u TepMOIMHAMIKA OHOTOTHYECKAX IPOIIECCOB.
7. Tlopsimok u GecnopsaaoK B MUPe OOJNBIIHX MOJIEKY L.
8. DKcreprMeHTaIbHbIE HCCIIEJOBAHHS 3JIEKTPOMATHHTHOTO MO/ 3eMIM B O0JacTH

CBEPXHHU3KHUX HacTOT.

9. IllapoBas MONIHUSA U €€ IpHUpPOJA.
10. MarauTtHOE HoIe 3eMIIH.
11. Monus u e€ npupoa.
12. DnNeKTpUYecTBO B JKHBBIX OPraHH3MaXx.
13. DmexkTpuvecTBO B aTMOChepe.
14. JlaszepHO-HHIYLMPOBAHHEIE THAPOINHAMUYECKHE BOTHEL.
15. OusnvecKue METOIbI PETUCTPALIUK 3€MIIETPSICEHUH.
16. TlpuMeHeHHE yJIbTpa3sByKa B HHTPOCKOIIHH.
17. Buorpadus A.C. [Tonosa.
18. B0IOKOHHO-OIITHYECKHE THPOCKOIIBL.

19. ComnHie.

20. KocMOJIOrHYeCKOe KpacHOe CMEIIECHHE,
CIMCOK MOKeT ObITh 3HAYMTENbHO pacmupeH. Temy pedepara CTyAEHTBI COITACyioOT C

MPENnoaaBaTCIICM.

®OHJI OLEHOYHBIX CPEJACTB JUIsl TPOBEICHUS aTTeCTAallMH YPOBHS CHOPMHPOBAHHOCTH
KOMIMeTeHIui 00yJaromuxcs M0 TUCIUILTHHE 0QOPMIAETCS OTAEILHEIM JOKYMEHTOM.

7. VAEBHO-METOJUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHHUE
JUCHHUIIINHBI ®U3UKA
7.1. Kunroobecrne4eHHOCTH

HaumMeHOBaHHE TUTEPATYpbl: ABTOP,
Ha3BaHWe, BU/ H3IaHHs,
W30aTebCTBO

Tom wznanus

KHHUT'OOBECITEYEHHOCTb

KonuuecTro 3K3eMIUIIPOB
w3nanuit B 6ubnuorexe Bal'y B
cootBercTBHH ¢ ®T'OC BO

Hanuaye B 371€KTPOHHO
oudbnuotexe Bal'V

2

3

4

OcHoBHas nuTepatypa

1. Ky3veuoB, Apremuii
AprembeBnu. Dusnka: Mexanuka.
MonexynapHas ¢u3uKa.
DAEKTPUYECTBO H MarHeTH3M.
DNEeKTPOMarHuTHble KonedaHus H
BonHel. OnTuka : yuebHoe nocodue /
A. A. Kysneuos : Bnagumupckuii
rocy IapCTBEHHBIH YHUBEPCUTET
uMmenu Anekcannpa ['puropbeBuya u
Hukonas 'puropsesnya CTONETOBBIX

2013

http://e.lib.vIsu.ru:80/han
dle/123456789/3211
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(Bal'Y) .— Uan. 2-e, ucnp. u gorn. —
Bnagmvup : Biagumupckuii
TOCYIapCTBEeHHbIH YHHBEPCHTET
UMeHH AnexcaHapa ['puropseBuua u
Huxkonas ['puropeesuua CTONETOBBIX
(Bal'y), 2013 — 160 c. : un. —
HmeeTcss 5MeKTPOHHAS BEPCHA .—
Bubnuorp.: ¢. 155-156. ISBN 978-5-
9984-0337-8.

2, Ky, Anexkcaniap
AJIeKceeBHY. Dusuka
METOOMYECKHE yKazaH#sa K
TEOPETHIECKOMY MaTepHaly,
MPAKTHYECKHAM 3aHATHAM 1
3aJlaHMsAM, — TecTaM,  KOMIUIEKCY
nabopaTopHeIX paboT Ans CTYIEHTOB
OUCTaHUMOHHOH hopMbl 0OyueHus /
A, A, Kymuw, JI. B. [pyHckas ;
Bragumupekuit  rocyaapcTBeHHBIH
YHHBEPCHTET HMeHH AlneKkcaHupa
I'puropsernua u Hukonas
I'puropeesnua CtoneToBrix (Bal'V),
Kadenpa ofmeld u mOpuKiagHOR
dusuky ; mox pex. A. A. Kynuma —
Brnagamup ” Brnagumupckuit
roCyIapCcTBEHHBIH YHHBEPCHTET
uMeHH Allekcanapa [‘puropeeBuda u
Huxonas I'puropbserrya CTOIETOBBIX
(Bal'V), 2013 .— 214 c. : un., Tadn,
— KMmeerca 3NMeKTpOHHAS BepeHs .—
Bubauorp.: c. 211-212.

2013

http://e.lib.vlsu.ru:80/han
dle/123456789/2624

3. @u3uKa | METOJUYECKHE YKa3aHHA
NSl TIOATOTOBKH  CTYHEHTOB K
TeCTHpoBaHWO / A. @. TankuH [H
ap.] ? Braaumupckuit
rocynapcTBEHHBIM YHHUBEPCUTET
¥MeHH Anexcanapa ['puropbeBuya u
Hukonas 'puropeesuua CTONETOBBIX
(Bal'Y), Kadempa  obmeit wu
TIpHKNafHOH (husuky .— BraguMup :
BrammMupckuii  rocyaapcTBEeHHBIH
YHHBEPCHTET MMeHHM AllekcaHapa
['puropsesuya U Hukonas
I'puropeeeuua Cronerosbix (Bal'V),
2013 .— 243 c. : un. — Hwmeercs
31eKTPOHHAas Bepcus .— bubnmorp.:
c.242.

2013

http://e.lib.vlsu.ru:80/han
dle/123456789/3390

4. AnTtoHoea, M.A. OH3HUKA.
Mexanuka. MonekynapHas Qu3Hka.
TepmonnHamuka,  DIEKTPHUECTBO.
MarneTHsM. MexaHuuecKkue
konebaHus ©  BONHbL. Bonnosas

ontuka: y4eOHoe nocobue/ M.A. |

AHTOHOBA. HO.K. KokypuHa;
Brnamum. roc. yu-t um. Al u H.I.
Cronetopbix. — Brmamumup: Hsn-so
Bal'V, 2017 ISBN 978-5-9984-0776-
5

2017
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HomonHuTenbHas 1uTepaTypa

1. TankuH, Apkaauii @elopoBuu.
Jlekuun no ¢uszuke : B 4 u.

http://e.lib.vIsu.ru:80/han
dle/123456789/469
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[yuebGHoe nocobue] / A. @. TankuH ;
BraguMupckuii  rocyzapcTBeHHbIH
yHusepeuteT (Bal'Y) .— Bnamumup
. BnaguMupckuil TOCYIapCTBeHHBIH
yHuBepcutet (Bal'V), 2004-2007.

2004 - 2007

2. UYepros A.J. 3amauHuk 10
¢dusuke: VueOHoe mocobue mIs
BTy30B / A. TI. Ueproe, A. A.
Bopo6ses. — 8-e wu3m., mepepab. U
nor. — M. : @usmatiut, 2007. — 640
¢. : wi., 1abm — ISBN 5-94052-098-
if

2007

3. Imutpuena, Enena BanepbeBHa.
VuebHoe mocobue 1o Qusnke
mexanuka / E. B. Imurpuera, B. C.
[TnewnBues ; BrnanuMupckuii
rocyAapcTBeHHBIH YHHUBEPCUTET
(Bal'y) o Bnaaumup
Bnagumupckuii  rocyaapcTBeHHbIH
yHuBepcuteT (Bal'Y), 2009 — 143
¢. : un, Ttabn. — Hwmeercs
3NEKTPOHHAA Bepcud .— Budnuorp.:
c. 143, ISBN 978-5-9984-0005-6.

2009

http://e.lib.vlsu.ru:80/han
dle/123456789/1304

4. Capeabe W.B. Kypc ofbmei
busukn : ydeGHoe nocodue A
BTy30B: B 3 1. / M. B. CaBenwes. — 7-
e u3md., crepeotun. — CII6.: JlaHs,
2007 — (Jlyymmue KiIacCHUECKHe
yuebnuku) (Knaccuueckas yueOHas
nutepatypa no ¢uznke) (Yuebuukn
i BY30B. CreunanbHas
nutepatypa). — ISBN 978-5-8114-
0629-6.

2007
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIUIIINHBI

Jis  peanusanum MCHUIUTMHBI (DHU3MKA WMEIOTCS CIIENHMANbHBIC [IOMEINCHMS JUTs
NPOBEJICHNS 3aHATHH JICKIMOHHOIO THUMA, 3aHATHH MPAKTHYECKOrO THIA, TPYIIOBBIX U
MHIMBHIYaJIbHBIX KOHCYJIBTAlMH, TEKYIIEro KOHTPOISA U IMPOMEKYTOUHOM aTTeCTAIlNH, 4 TAKKe
TIOMEIICHUs NS CaMOCTOSTeNbHOH paGoter.  JlaGopaTopHble paGoThI MPOBOASTCS B
TabOpPaTOPHAX MEXAHUKH M MOJIEKyIapHOH (usuku( 428, 429), snekrpomarnernsma ( 425, 426),
ontuku (422, 424).
ITepeuers wCONBE3yeMOro JIMIEH3MOHHOTO MPOrPAMMHOIO OGECTIEYeHHs: NakeT O(HCHBIX
nporpamm Microsoft Office, Microsoft Open Licence - 61248656

24



Pabouyro mporpaMmy cocTaBmil M [ /

CTapIiumi npenofasates kadeapsr Oulld M.A. AHTOHOBa

PerensenT
(npencraBuTens pabortomaresns) cneunamucet no ceprudukamun  AO  «KamemkoBekuii
MEXaHUYeCKHuH 3aBol», BiagnMupcekas obacts, r. Kamemxkoso, 1.T.H.

A.P. Kynbununkui

[Iporpamma paccmoTpeHa u ooOpeHa Ha 3acenannu  kadenpel 06

ast ji IpuKIIaaHas Qu3mKa
IIpotoxon Ne < or 0 b€ 4019  roma

3aBenyromuit kabeapoit __—B'B. Jlopoxkos
Pa6oqas mporpaMMa paccMoTpeHa | 006peHa Ha 3acelaHny ytieéHO-MeTOI[H‘IeCKOﬁ KOMHCCHH
HaIpaBlIeHUs /

13.03.03 DHepreTuyecKoe MaIIHHOCTPOECHHE

Tiporoxon Ne 7 ot 30, L 79 rona /

IIpencenarens KOMHACCHH a4 B.®. I'ycbKoB

/
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JIMCT HEPEYTBEPXKIEHUSI
PABOYEN ITPOT'PAMMBI JIACIUILINHBI

Pabouwas mporpamma o06pena Ha yueOHBIH roa

IIpotokon 3acenanns kadeapsr No oT roaa

3aBenyrounii kadenpoit

PaGouas mporpamma ono6pena Ha y4eOHBIH ro]1

ITporokon 3acenanus kadeapsr No oT roza

3aseqyrounit kadeapoit

PaGougas nporpamma oo6pena Ha yueOHBIH TO

IIpoTokon 3acenanus kadeapsr Ne oT rozua

3aBeyromuil kadeapoit

Pabowas mporpamma ogo6pena Ha y4eOHBIH rog

IIpoTokoi 3acenanns kapeaps: Ne oT rozia

3aBeryrommi kadepoi

PaGoyas nporpamma omo6pena Ha y4eOHBIH roj

IIpoTokon 3acenanust kadeapsr No oT roza

3aBeyrounit kabenpoit

Paboyas nporpamma onoGpena Ha y4eOHBIH roj

IIporokon 3acenanns kadeapsr Ne oT roza

3aBexyromuil kadeapoit
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