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1. HEJM OCBOEHUSI JIACIUTIIUHBI

Ieastmu  ocsoenust  muermiunesl  «OU3NKay  sBisieres obecrieuenne  6yyero
CHCHMAINCTA HayIHOH (usnveckol 6a30il, HA KOTOPOH B BRICHIGH TEXHHYCCKOI HIKOJIE
CTPOUTCSA OOIUEHIDKEHEPHAS U CHIENMaIbHAs IOATOTOBKA. [10CIe0BATeILHOE H3ydeHue (PHU3HKH
BblpabareiBaeT  crenu(uueckuii  MeTos MBILUICHHS,  (DU3MYECKYIO HHTYHIIMIO, KOTOPHIC
OKA3BIBAIOTCSA  BEChMdA  TUIONOTBOPHBIMH M B JIDYTHUX Haykax. CIHELMUaucThl, IIOJIYYHBIITHE
HIPOKOE (PHU3MKO-MATEMATHYECKOE 00pasoBanue, MOTYT CAMOCTOSTENIBHO OCBAUBATL HOBDLIC
TCXHUICCKHC HalPABJICHHA, YCTICIIHO paboTaTh B HUX, JIETKO HEPEXO/HUTE OT PEIIEHHsT OJIHHX
3afad K JIpyTuM, HCKaTh HECTAHIAPTHBIC M HETPAIMIHOHHLIC [IYTH, YTO 0COGEHHO BAYKHO IS
NPO(eCCHOHANBLHOM MOGHIILIOCTH CIICTHAIICTOR B YCIIOBHAX YCKOPEHHOIO PA3BUTHS TEXHUKH.

3anaun:

¢ TeoperuHHeckas HO/roToBKa B 0BIacTH (PM3MKH, MO3BOMSIOMAs Gy aymM HHKEHEpaM
OPHCITHPOBATECS B TIOTOKE HAYYHOM M TEXHHYECKOH MH(OPMALME M 06eCHeunBaIonas um
BOSMOYCHOCTD HCIONL30BAIHNS HOBBIX (DH3HYECKUX HPUHIMIIOB B TeX 0BIACTAX, B KOTOPBIX OHMU
CHENHATU3HPYIOTCS

® (OPMHPOBAHME HAYUHOIO MBIILICHHS, B YACTHOCTH IPaBHIIBHOTO TIOHUMAHHUS TPAHUIL
HPHUMCHUMOCTH  PA3/IMUHEIX (DU3UUCCKUX TIOHSTHH, 3aKOHOB, TCOPHH M YMEHHS OICHHBATD
CICHCHL JIOCTOBCPHOCTH  PE3YJILTATOB, IMOJYYEHHBIX C IOMOLIBIO BKCIICPHMEHTATBHLIX MK
MaTeMaTHUCCKUX METOJOB HCCIIEMOBAHMSL;

®  BBIPAOOTKA IIPHEMOB M HABBIKOB PEIICHMIT KOHKPETHBLIX 3aJ1au M3 pasHbIX 00macTeii
(PH3MKH, IOMOTAIOMIMX CTY/ICHTAM B J@jibHEHIIEM PeIlaTh HHKEHEPHBIE 3a/1adH.

¢ O3HAKOMJICHHE CTYyACHTOB C COBPEMEHHOW HAYYHOH alnapatypodl u BEIpabOTKa y HHX
HATAILHBIX HABLIKOB [IPOBEICHHS SKCIICPHMEHTATBHBIX HAYUHBIX HCCIEM0BAHHI PasiHuHbIX
(hU3MUECKUX SBJICHUN H OLEHKM OTPEIIHOCTEH HU3MEPEHHUI,

2. MECTO JUCHHUIIIMHBI B CTPYKTYPE OIIOII BO

HAumcnmmna Gpusrka oTHOCHTCS K 6a30B0M YaCTH TIPOrPaMMBbL.
JMCHMINIMHA  OTIMpAETCsl Ha 3HAHMS INIPEAMETOB OCHOBHOM 06pasoBaTelbHoil IIPOrPaMMbl
cpeHero (1roJinoro) obuiero obpaszosanus: (U3MKa 1 MaTCMaTHKA.

3. INIAHUPYEMBIE PE3YJILTATBI OBYUEHMSI IO JUCUHANIMHE

[lnanmmpyemple pesynnrarsl o0ydenuss 1o JUMCHHIUIHHE, COOTHECEHHLIE C IJTAHHPYEMbBIMH
pesysbTaTamu ocsoeHust OITOIT

IKon (GopMupyemMbix YposeHb ocsoeHust | [Mnannpyemeie pesyibrarsl 00yUeHHUs 110 IHCLMIIIHHE,
KOMIIETEH LM KOMTETEHLHH XapakTrepusyouue JTarnbl (hopMHpoBaHIs

KOME‘[CTGI-ILL[']]‘:E (FIO](a3ﬂTE!.J'[I'I OCBOCHHMS KOMHBTGHHHH)
YK-1 Crocoben | onnoe OCBOCHHE ‘ 3Hamo:  KOPPEKTHBIE  I[1OCTAHORKH
OCYILIECTRIATH MOUCK, | KOMIICTEHIIHU KITACCHYECKHX 3a1ad.
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COL[C])?K{IHHC JCKIHOHHLIX 3AHSTHI 0 ANCHHIIIHHE

Pazpen I. Mexanuka

Tema 1. KuneMaTuka NoCTyIaTebHOr0 U BPALIATEILHOTO JIBHKEHHS

Beepenne. Ilpeamer @Qusuxu. Metojgpl  (U3HUECKOro HCCIEAOBAHHUS: OIBIT, THIIOTE3A,
IKCIEPUMEHT, TeopHsl. Baxkuelinue aranst uctopuu Gpuznku. Pons (u3uky B pa3BUTHH TEXHUKH
U BIMSHHE TEeXHUKHM Ha pa3BuTHe (u3uKH. Ponp Qu3uku B cranopieHud wmxenepa. Cpssb
(PU3UKH ¢ APYrUMH HayKaMH. Y CTIEXH COBPEMCHHOMN (DH3UKH.

KunemaTuka Kak pasjen mexaHukd. MexaHudyeckoe JIBHIXKEHHE Kak Ipocteimas ¢opma
JBWKeHHs Martepuu. MarepuanbHas Touka (uactuna). Cucrema otcuera. Muepuuaibmbie



CHCTeMbl oTcuera. Panmyc-sexrop. [lpunmumn  ornocurensnoctst ammmes. T paeKTopus.
[Moctynarensnoe ABuKeHHE TBEPIOrO TENA.

Pajuyc xpuBusnb! Tpaexropuu. Jluneiinas CKOPOCTh M JIMHEHHOE ycKOpeHHe. TaHreHuuansHoe
W HopMalbHOC  yckopenus. CBia3hb MeXJly JMHCHHBIMH M YIJIOBBIMH  KMHCMATHYCCKHMIL
BEJIMUMHAMH,

Tema 2. JlunamuKa 110CTynaTe bHoro i BpallaTeIbHOTO JBIIKEIHS

JlnHamuka Kax paszies MeXaHHKH. Hepgpiit 3axon Hpr0TOHA M OHATHE HHEPLHUAILHON CHCTEMBI
oreuera. Bropoii sakon HelOTOHA W MOHSATHE CHIBI, MACCEHI 1 UMITYJIbCa. Y paBHEHHE JBHIKCHMS.
Tperuit 3akon HploToHa U n1pejens! ero IIPUMEHUMOCTH. Henneprnuanbible cHCTEMBI OTCUETA.
ABCOMOTHBIE H OTHOCHTEILHBIE CKOPOCT 1 yekopenue. Cuibl unepuun. Ientpobesxnas cia.
Cmiia Kopwosmca. Cucrema MarepuanbHbIX ToueK. [lentp nueprmu (wentp mace). Teopema o
ABHIKCHMY LEHTPA HHEPLIHH.

[Mousrue abcomotrnoro teepgoro rena. Moment cumbl. MoMeHT UMITYJIbca. MOMEHT HHEPIIUH.
Teopema Ilrteiinepa. YpasHeHHEe MOMEHTOR (CBA3L MOMEHTa HMITYIIBLCA ¢ MOMEHTOM CHJTBI).
YpaBHCHHE BPALIATENBHOTO JABHXKEHHS TBEPJOrO Teda OTHOCHTEIBHO HETIOJIBHIKHOI  OCH.
Kunernueckas sneprus Bpalaionerocs TBeporo Tea. I'upockomueckuit s dexr. CBoGombIE
OCH.

Tema 3. 3akoubl coxpanenusi

3HAYCHHE M COJIEPIKAIHE 3aKOHOB COXPAHCHHSI B MeXamHKe. 3aKoH COXPAHEHHUs HMITYJIhCa.
Oproponnocts npoctpancTna. PeakTHBHOE IBIIKEHHE. 3aKOH COXPaHEHHS] MOMEHTA MMITYJIhCa,
Msotponus  npocrpancrea.  PaGora, sHeprus, MOMHOCTL., CBS3b MEJTY  TTOTEHIHAILHOMN
oueprucit u cuioil. Ilonstae cuiosoro mons. KoncepaTushbie u HEKOHCEPBATUBHLIC CHJILI.
3aKOH COXpaHEHMs HSHEPrHH B Mexanuke. OIHOPOIHOCT Bpemenu. Koncepsatupuas u
JIUCCUITATHBHAS CHCTEMEL.

Tema 4. DremenThl MEXaHUKH SKUIKOCTEH M TA30B

Obrime croifcTsa KMAKOCTCH W ra3os. YpaBHEHHE JBIDKCHHS B bopme Ditnepa. [Tose
CKOPOCTEH, JIMHKK U TPYOKH ToKa. Y paBHEeHHe HepasphIBHOCTH. YpasHenue Bepryium. Crcrema
YPAaBHEHHH ra3oiuHaMuKK. BsskocTs. TeueHHe BSIZKOM KHJIKOCTH. Dopmyna [lyaseiins,
Jlavunapuetit w ypOysienTHpIi pexcumpl Teuenns. {upkynsmus cxopocri. [ToTenmmansuoe u
BUXPEBOE JIBIIKCHUSL. JIBIIKEHHE Ten B kuAKOCTIX U rasax. Teopema X ykoBckoro.

Pazpen 1. OcnoBor MoJIeRYJISIPHOI (PU3HKH H TEPMOMHAMUIKH

Tema 1. Moseky ISipHO-KHHETHYECKAs TEOPUS Ta30B

OCHOBHBIC ~ MOJIOMKEHHs  MOJCKYJISSPHO-KHHETHYCCKOH — TEOPHH  BEIIECTBA. Mukpo-
MaKpoOCOCTOSIHHSL  CHCTeMBl.  Makpockorudyeckue mapamMerpnl. [[oHSTHE WOCANBHOMO rasa.
MoJtekylIspHO-KMHETHYECKOE TOJIKOBAHHE TeMIepaTyprl. Uncio crenenel cBo6o1m! MOJIEKYJIBI,
Buyrpennsist sueprus wjieannnoro rasa. 3akoH paBHOPACHIPENENEHHS SHEPIUA 1[I0 CTETICHM
cBoOoALL JlaBiienne rasa ¢ TOUKM 3PEHHS MOJIEKYJAPHO-KHHETHUYECKOH Teopur. OCHOBHOE
YPaBHCHHE MOJICKYJSIPHO — KHHETHYECKOH TEOPHH. Y PaBHEHME COCTOSHHS HJEAILHOTO rasa
(ypasuenue Kuaneiipona — Menyeneena) .

lTema 2. Peanbhble rasml

CHIIBI MEZKMOJIEKYIIPHOTO B3aMMOJICHCTBHS B razax. YpasHenue Ban-yep-Baansca. M3otepmpl
pearbHoro rasa. Meracrabuibubie cocrosuns. Kpuruueckoe cocrosinue. BHyTpenmss suepris
peanproro rasa. ddexr Jhroyist — Tomcona, CiKIDKCHHE Ta30B 1 0JIyYEHHE HU3KHX TEMIIEPATY].
Tema 3. CrolicTBa JKHAKOCTEH U TBEPABIX TEJ

Xapakrepucruka  okucoro  coctosus.  CTpoeHHe  kMAKOCTeH,  BIMKHHE  HOPSJIOK.
[Tosepxnocrnoe natsxenue. Culbl, BO3HHKAIONIME HA KPHUBOH I1OBEPXHOCTH IKHJIKOCTH.
Gopmyna Jlamaca. Yenosus pasHoBecust Ha rpanuie JByx cpea. Kpaesoit yron. Cmaunparme.
Kannnnapiie sisnenus,

Amopdubie n kpuctanuueckue Tena. Kpuerammdeckas peuerka. Jlannuuii mopsmok. Yipyras
n tactuieckas Acopmannu. 3akon I'yka. Jedexrs B kpucrasiax. YKuikue KpueTaibl.




Daspr BewecTsa. Yenowust pasHoecust (as. Memapenue w xomjencamms, Iliasienne
Kpucraiymsauus. Ypasuenue Knaneitpona — Knaysuyca. ®asosas JuarpaMma (Jparpamma
cocrostnus). I'poitHas Touka.

Tema 4. Havajna tepmojiHaMuKu

Cratucrnueckuil W TepPMOJMHAMHYECKHH — METOBL. Tepmonunamuueckas — cucrema,
Tepmopmnamuveckuit  nponece.  OcHOBIBIE TEPMOJAMHAMHMYECKUEC  MOHATUSI:  BHYTPEHHSsIS
oHeprus, pabota, rennora. DopMyIMPOBKM NEPBOTO Hauasa TCPMOJUHAMUKH. YPaBHEHUE
[IEPBOro Havana TEPMOAMHAMHMKH. TemnmoéMKoCTh. 3aBHCHMOCTL TEIIOSMKOCTH HACANLHOIO
raza or Bujia nponecca. Gopmyna Maliepa. PaGoTa, coBepriaemas razoM mpH H30IpOLECCaX.
Ouransins (tennonas Gyuxiws). Ajmabaruyeckuii mponece. TemmoéMKoCTs TBEPJILIX Tell.
PaBHOBeCHbBIE 1 HEPABHOBECHBIE COCTOANMS cHcTeMBl. OBpaTuMble 1 HEOOpaTHUMBIE MPOIECCLI.
Kpyrosoii nponece (uuwn). GopMynnpoBkH BTOPOro Havaia repMoyunaMuky. [uxi Kapro u
cro  KIJT swis  wpeansuoro rasa. TemsioBble JBHTATENH W XOJNOMMIBHBIC MALIHILL.
Maxeumanbupiii  KITJT  TeroBoro  jiBMraresis. Outponusd.  CraTMCTHUECKHI  Bec
(TepMOJIMHAMHUECKAs — BEPOSTHOCTh).  3aKOH  BO3pACTAHHS  SHTPONHH.  CTaTHCTHUECKOE
TOJIKOBAHHE BTOPOTO HAYAJA TCPMOAMHAMUKH.

>azaen 1. Duexrpiuyecrso 1 MArHeTH3M

Tema 1. HarpshkeHHOCTD 2IEKTPHYECKOr0 OIS B BAKYYME

Onextpuuecknii sapst. CoXpaHeHHe W HHBAPHAHTHOCTL 3apsna. JHckperHocTs 3apsia. 3akon
Kynona. Tonsitue anexrpocratnueckoro mons. CuiioBble JIUHHH (THHUH HaIIPSKEHHOCTH ).
[IpHHIMIT  CYNEpHO3HIEK  DIEKTPOCTATHICCKUX  [0JIeH. [IoToK BeKkTOpa HANPSIKEHHOCTH.
Teopema T'aycca st aJeKTPOCTATHIECKOTO 10JS B BAKYYME H €€ CBS3bL ¢ 3aKkoHOM Kyoma.
Hudepennmancuas (opma reopemst I'aycca. Ilpumenenne Teopemnl ['aycca jurst pacuera
[OJIEH.

Pabora cuit anexrpocraruueckoro momst. LIMPKYISIUs HATPSHKEHHOCTH 3JeKTPOCTATHUCCKOTO
TIOJIs. Porop HAIPSDKCHHOCTH EKTPOCTATHICCKOTO I10JIsl. [oteHnuanbHoOCTh
(KOHCEPBATMBHOCTL) dJleKTpocTaTHyeckoro noist. Ilorennman. PasHocers motenmmanos. Crssb
MECIY MOTCHUHAIOM M HANPOHKEHHOCTHIO IEKTPOCTATHYECKOTO TIoNs. YpasHenwe Jlariaca.
ODNEKTPUUECKHE IO, DINEKTPHUCCKH T MOMEHT JUHITONS (AHUITONLHBIH MoMenT). [ToTennuan u
HAMPOKEHHOCTL 10t aurons. MoMmeHnT cuil, JOeHCTBYIOIIMM Ha JIMIONL BO BHEIIHEM
HICKTPHUECCKOM ITOJIE. DHEPIUsl JIUIIONS B SJICKTPHIECKOM TI0JIE,

Tema 2. JIMJIEKTPUKH B 3JIEKTPUUECKOM IT0JIE

CeoGojble 1 cps3anibie 3apsjpl B Bemectse. Ctoponnue 3apsinl. [ToisipHble W HEmOMApILIe
MOJICKYJIbL. Tuitel jimanekTpukoB. MonHas, 2JeKTPOHHAs W OPHEHTAIMOHHAS TOJISIPH3ALIIH,
[Tonapusyemocty,  monexynnl.  IlonsipuzoBanHocTs (BekTop mossipusaruu). OpHopojaHas u
neoHopoAnas  noyspusaiu.  CBS3L  MOMSPHIOBAHHOCTH € ITOBEPXHOCTHON IUIOTHOCTLIO
HOJIAPU3ALMOHHOIO 3apsia. Juanexrpuyueckas BOCIPUUMUHBOCTE BELIECTBA M €€ 3aBHCHMOCTD
ot Temreparypbl. Teopema I'aycca Juisl 91eKTPHUECKOrO MO B JIUAJIEKTPHKE. DIEKTPHUYECKOE
cMerenne  (NeKTpuuecKkas MHHAYKIHS) B JHMIEKTpUKe. Jluonextpuueckas IPOHUIAEMOCTD
cpeitbl.  Bolunciienne HampsHKEHHOCTH HJIEKTPUYECKOTro IOJsl B JiMaseKkTpuke. ['panuunbie
YCJIOBHSL JUIS 3JICKTPHUECKOTO TI0JII Ha TPaHUIe paszjena “IUIEKTPHK — JHIICKTPUK.
CeruerosicKTpUKH.

Tewma 3. TocTOsSHHBIN 9JIEKTPUYECKHIT TOK

XapakTepucTuky  9JIEKTPOCTATHYECKOrO  TOKa: TIUIOTHOCTL TOKA, CHJIAa TOKd. YCIOoBHE
CYLIECTBOBAHH MIeKTpHUecKkoro Toka. CTOpoHHHE cHiibl. Pa3HOCTH MTOTEHIIMANIOB, HAIIPSDKEHNE,
anekTpoasrxkymias cuita (DJ1C). Knaccuueckas 3J€KTPOHHAsT TEOPHS 3JIEKTPOMPOBOIUMOCTH
metainos. 3akonnl Oma u Jhxoyms-Jlenna B puddepenupanniuoil gopme. 3akonnr Oma u
Joxoyns-Jlenua B unterpansnod Qgopme. 3axkon Owma JUIsL HEOJIHOPOJHOIO y4YacTKa IEIIH.
[TpaBuia Kupxroga. Henocrarodnocts KJIACCUYECKOH NIEKTPOHHOH TEOPHH
IEKTPOTTPOBOIMMOCTH.

Tema 4. MaraurHoe 1oJjie B BaKyyme




3akon Amrepa. Marnurnas wHyKues. 3akon buo — Capapa (3akoH Buo — Cagapa — Jlamnaca).
Homsttie MarnuTHoro mosst. [puHnun cynepnosHIny MarHuTHEIX mosel, Cia Jlopemua u cuia
Awmriepa. Butok ¢ Tokom B MarautHoM 1one. MarHuTHLIH MOMenT, MOMEHT CHIL, JICHCTBYIOIIHH
Ha paMKy C TOKOM BO BHELIHEM MarHUTHOM II0Jie. MarHuTHOE TOJIC NPSIMOJMHEHHOr0 M
Kpyroporo Tokos. LIupkyJisius BeKTopa MarH|UTHOH HHAYKIIMH. 3aKOH HOTHOTO TOKA (Teopema o
HHPKYJSIIHE HHJLYKIMKE MArHUTHOTO TI0JIS) B Bakyyme. lIpuMenenne 3aKoHa MOJHOTO TOKA TS
pacucTa MarHWTHBIX 1oJei. MarauTHoe nosie JUIMHHOIO COJICHOMZA U TOPOMaa. MarHutHoe
B3AUMO/ICHCTBIE TOKOB, Eannuia cuiel Toka — amnep. Buxpesoe noje JBIKYIIErocs 3apsia.
MiBapuanTHOCTD SJIEKTPHYECKOro 3apsiia. MariuTHOE 1ojie Kak pesisiTHBHCTCKHH ahPexr.

Tema 5. Maruurnoe 1oJje B seniectse

[onsTie MarHuTHOrO MOMEHTA aroMa. Mukpo- u MaKpoTOKH. MOoJeKynsIpHBIE TOKH.
HamarunyeHHoCTh (BeKTOp HAMarHM4MBaHms). MarnuTnas BOCIPHHMYHBOCTL BEINECTBA U ef
3ABHCHMOCTD OT TEMIEPATYpPBL. 3aKOH IIOJIHOTO TOKA (TeopeMa 0 LUPKYJAIHH HaNPSOKCHHOCTH
MAarHUTHOTO 1OJist) B BemlecTse. HanpsikEHHOCTH MArHUTHOIO IOJSI B BEIECTBE. MarnuTHas
MPOHULAEMOCTE Cpe)ibl. MIHIYKIMs MarHUTHOrO IIOJsl B BEIICCTBE. | paHMuHbBIC YCIOBHS JUls
MarHuTHOrO 1OJIsl Ha TpaHule paszena AByx cped. Tunbsl Marmerukos. Touxa Kiopu. JlomMeHBI.
KpuBas HamarHnuuBanms.

Tema 6. DiekTpoMarinTHas MHIYKITH

Ounbrr ®apanes. Marnntasiii motok. DJ1C unaykiun. OCHOBHON 3aK0H 3JIEKTPOMArHUTHOH
MHYKUHK  (3akon  Dapajies)). BBIBoJ OCHOBHOrO 3aKoHa >JE€KTPOMATHHTHON HHIYKIMH W3
3aKOMa COXPAHCHHUS DHEPIUH, & TAK)Ke Ha OCHOBE DIEKTPOHHON Teopuu. [Ipasuio Jlenna (3axon
Jlenna). fIsnenue camomnaykiuu, WHAYKTHBHOCTH, MHAYKTHBHOCTH [UIMHHOTO COJICHOMJIA.
Toxn samplkanust ¥ pasMbIKaHHS 1end. SIBIEHHE B3aUMHON WHAYKIMH. DBaapMmas
HHJ{YKTHBHOCTB. HEPIHs MarHUTHOTO 110311, OOBEMHAS TNIOTHOCTS YHEPIHMH MATHUTHOTO 110,

Pazaen IV, KoseGauust n BoJIHbI

Tema 1. Mexannueckie KosieOanus U BOJIHBI

Cpobojible  (coOcTBenHbIE) W BBIHYMKJICHHBIE KoieOanus. llonarue o6 aBTOKOIEOAHHSIX.
Jlupdepennnansuoe ypaBHense rapMOHHUCCKHX KoyeGanuii u ero perenye. XapakTepHCTHKH
rapMoHHYeCKHX KojieOanui. TToHaTHE 0 rapMOHMYECKOM M AHIaPMOHHUYECKOM OCIIHIUIATOPE,
Msoxponnocrs  xonebaunii. Dneprust rapmonudeckux konebanuif. ClOkKEHHE OJMHAKOBO
HaNpaBeHbIX  (CKaIAPHBIX) TrapMOHHYECKHX KoneGanuil. Merojl BeKTOpHON JHarpaMMbl.
buenus. CliokKenue B3aHMHO [IE€PHEHMKYSIPHBIX (BESKTOPHBIX) I'apPMOHHYECKUX KOJIEOAHUI.
Duryper Jluccaxy. Jluddepennuansioe ypaBHCHHE 3aTyXaronMX KojJeOaHnii 1 ero pelieHue.
Anepuojiueckuit - nponece.  Yacrora u xoadurment szaryxanus. Jlorapudmuueckuii
JIGKpeMeHT  3atyXanus W JjlobpoTHocTh  KosebarenbHoil  cuctembl.  uddepennmansroe
YPaBHCHHC BBIHYIKACHHLIX KOJIEOAHUI 1 ero peueHne. AMIUINTYA U (a3a IIPH BBIHYKIEHHBIX
mMexanndeckux Kosiebanusax. Mexannueckuit pesonanc. Pesonancusie xkprBbie. COOTHOLICHHE
MesILy  (pasavy BLIHYIKHAIOINEH CHIIBI M CKOPOCTH IPH MexaHumueckoMm pesomamce. CriekTp
kostedanuit, nousrue o paznoxeHnn Pypoe.

Mexanusm oOpaszoBaHus MEXaHHYeCKUX BOJIH B yrnpyrod cpese. IlpojiosibHbie ¥ nonepeuHnie
BOJIHBL. Bosnosoe ypaBleHHe W €ro pemieHue. ['apMOHHUYECKUE BOJIHBI M UX XapaKTePHCTHKH.
Yjapupie BoJubl. TIpuHUMIT CyNeplo3uiMy BOJH M TpaHHIA €ro npuMeHuMocTH. (Dazosas
CKOpOCTL M JlMcriepcust BOJH. DBojHoBoi 1akeT u rpymnmosas ckopoctTs. llonsitue o
KorepentnocTu. Murepdepennus sonn., Crosune Bosbl. D Qext Jlomnepa Juist 3BYKOBBIX BOJIH.
VibTpa- U HH(Pa3BYKH.

Tema 2. DnekTpoMarduTHbIe KoeOanus 1 BOJHEI

Huddepennnansnoe ypapHenude koJjebaHuii B koyieGaTe/lbHOM KOHTYpe H €ro pelieHHE.
Jupdepennnanbnoe ypasHeHHe 3aTyXalolKX 3JIeKTPOMArHUTHBIX KOJeOaHuH U €ro pericHue.
Hacrtota # KOIPPUIMEHT 3aTYXaHHS 3JIEKTPOMarHUTHOTO Konebanus. Jlorapupmuueckuii
JEKpeMeNT 3atyxatus 1 1oOpoTHoCTh KouTypa. Jluddepennuansnoe ypaHeHHE BRIHYKICHHBIX
WEKTPOMAIHUTHBLIX KOneOaHMH M ero peureHde. AMIUIATYAA W (paza IPH BBEIHYKICHHBIX




ICKTPOMArHUTHLIX KojeDaHusix. Pesonanc B xoliebareasnom KOHTYpe. Pe3oHancubie KpuBbie
AT HANPSGKE ML M CHJIBE Toka. lepeMennniii Tok.

Dapajieeckas M MAKCBENIOBCKAS TPAKTOBKH SRJICHHS DJIEKTPOMArHUTHOH wuuayknuu. Tok
CMCIIEHHUS. DNCKTpoMarnuTHoe roje. Cucrema ypaBHenuii Makcpesia. BolHOBoe ypaBHeHHE
JUBLSAICKTPOMATHHTHOrO 10JIst 1 ero perienue. CKOPOCTh pacipoCTpaHeHHs! 3IEKTPOMArHHTHIX
BOJII B cpelax. OCHOBHbIC CBOMCTBA 3JIEKTPOMAHHTHEIX BOJIH, Bexrop [Moitntunra, Ummyiibe
JIEKTPOMATHITHOTO 1011, M3nyyenue aumnorst. JlrarpaMma HalpasieHHOCTH, A dexr Homnepa
AJISL BIICKTPOMArnuTHEIX BoJH. [Tlkana oiekTpoMarnuTHbIX BOJTH.

Paszjien V. Ourruka

Tema 1. Murepdepennms u qudpakuus ceera

MonoxpomaTtnyeckue ¢ HEMOHOXpoMaTH4eckue  BoyHbl.  Ilpunimn  cymepnosunmu  n
HHTCHCHBHOCTL TIPH CJIOXKCHHM CBETOBBIX BOJH. Bpemennds xorepentnocts. Bpemst u juimna
KkorepenTHocTH.  HpocTpancrsennas korepenTHocTh. Paguyc KorepeuTHocTH, OnTHueckast
mHa nytu. OnTHYecKkas pasHOCTh XOoJa. Pacuer MHTCP(QEPEHIMONHON KAPTHHBI OT JBYN
KOFEPEHTHLIX HCTOUHMKOB. 1I0JIOCHI paBHOI TOMIMHLI M PaBHOTO HAKJIOHA. Muorognyucsas
nurepdepenis. CriocoGbl IOMYYEHHsT KOTEPEHTHBIX nmyueit. Mntepdepomerpr.

[punmun Tofirerca — ®penens. Merox 30n Openenst. [pamonunelinoe pacnpocrpaneue
csera. Jludparumns Openerst. Judpaxims Operenst or KPYIJIOrO OTBEPCTHS M KPYTJIOro JUCKA.
Judpaxuus Operertst o1 Kpast MOTYIIOCKOCTH. Crparns Kopuro. udpakius ®paynrodepa ot
OecKOHCUHO JUTMHHON  TipsiMOM  emu.  J{udppakiuonias pacxomumocte, Judpaxius ot
OJIHOMEPHOI  Jndpakunonnoif  peuteTkn,  Paspemaiomas — criocoBHOCT  ONTHUECKHX
HHerpymentos. Howustue o rosorpagum.

Tema 2. Iossiprsanms W iMcnepcus coera

Ecrecreentblii u nonsipusoBannblii cser. CTeNeHb MOSPH3AIIH, Ionapuzanust cera npu
[peioMiIeHny 1 oTpakenun. 3akon bprocrepa. Tlonspusarus ipu 1BoiiHoM Jydempenomienn.,
OOpiknoBennbI 1 HEOOBIKHOBEHHEIH Jiyun. OmTHueckas och kpucrayia. [lomspouyer u
HOJAPH3ALHOHHLIC TIPH3MBL. [lonspusartopel n ananusaropet. 3akon Maoca. TlonyBosHoBbIE 1
HETBCPTHBOJIHOBRIC  IJIACTHHKHM.  VICKycCTBEHHAs ONTHYCCKAs aHU30Tporms, ONTHUYECKas
aKTHBHOCTH Beutectna. D exr Papajes.

3arpyenns B 5JeKTpoMarunTHOH Teoprn Makesenna. HopmaiisHas u anoMasbHas JIACTICPCHH,
Meroast  nabmogenust  jucrepeun.  IlpusMaTHYeckuii 1 JUQPAKITHOHHEBI  CHEKTPLI,
DJIEKTPOHHAsl TEOPHSl JHCIEPCHH cBeTa. [IoromeHne csera. 3aKoH byrepa. Llsera Ten u
CIIEKTPBI TTOTJIOLICHHSI,

COI_IC[)'I‘RR}[HC HNPAKTHICCKHX 3AHSITHIT 110 JUCHHINIHE

Paszmen . Mexannk:

Tema 1. Kunemaruka nocrynarteasHOr0 M BpalaTelsHOro JABHKEH s

Beenenue.  Ilpeiver qusnxim.  Metonsl  (U3MYECKOro MCCNENOBAHHS: OIBIT, THIOTE3d,
IKCIEPUMEHT, Teopust. Bakieifue srane uecropun Gusnku. Posib (M3HKH B Pa3BUTHH TEXHUKH
W BIHSIIAC TEXHHKH Ha paspuTHe (usuku. Poab (M3MKM B CTAaHOBICHWM HHxKeHepa. CB3b
(puzuky ¢ apyruvu Haykamu. YCrexu CoBpeMenHon (U3HKH.

Kunemarnka kak pasjen Mexanumki. Mexanudeckoe JIBHXKEHHE Kak Tpocteimmas (opma
jBrKennst Marepud. Marepuanbnas Touka (wactuua). Cuerema orcuera. MHepHmuanbHble
cucTeMbl  orcuera.  Panmyc-sexrop. Ilpunumum oTxocmtensHoctd [amuies.  Tpaexropus.
lloctynarenbHoe IBHKEHHE TBEPAOTO TEIA.

Pajmyc kpusnsuel Tpaekropur. JInHeiHas ckopocTh U JiMHelHOe yekopenue. TaHreHmainioe
W HOpMalbHOC yCKopeHus. CBs3b MekKJy JNHHCHHBIMH M YIVIOBBIMH KHHEMATHUECKHMH
BCIIMYHMHaMH.



Tema 2. JIniamunica TOCTYIIATENLHON0 U BPAIIATEILHOIO ABHIKCHHS

Hunamna kax paszen mexanuiu. Iepsblit 3akon HbioToHa ¥ OHSTHE MHEPIHAIBHON CHCTEMDI
orcyera. Bropoit sakon HbloToHA B MOHSITHE CHITBI, MACCH U HMITYJIbca. Y paBHEHUE JIBUIKCH U,
Tpernit sakon HeloTona i mpesiensl ero NpHMEHHMOCTH. Heunepuuanbhele cuCTEMBI OTCUETA.
ADCOIIIOTHBIC M OTHOCHTCIILHBIE CKOPOCTh M YCKOpeHHe, CHIbI wHepuu. Llentpobexuas cuia.
Cuna Kopuomuca. CuctemMa MaTepHaibHbIX TOUCK. Lentp nuepuun (nentp mace). Teopema o
JABHKCHHH [EHTPA HICPLHH.

Honsitne abcomornoro teeporo Tena. Moment cuibl. MoMeHT UMITYJIbCa, MOMEHT HHepIH.
Teopema Ilteitnepa. Ypasnenue mMoMenTosn (CBA3L MOMEHTA HMITYJILCA ¢ MOMEHTOM CHJIBI).
YpaBHEHHE BPAIATENLHOI0 JIBIKCHMS TBEPIOTO TeNa OTIHOCHTEIBHO HETOJIBUIKHOMH  OCH,
Kunernyeckas 2Heprust Bpalialonieroes TBEpOro Tea. I'upockonmdeckuii addexr. CRoGOHBIE
OCH.

Tema 3. 3akonnl coxpanenus

3HaueHne M COMEPIKAHNE 3aKOHOB COXPAHCHHS B MEXAHUKE, 3aKOH COXPaHEHUs] UMITYIILCA.
OpHopoanocTs npocrpancrsa. PeakTHBHOE JABHKCHEE. 3aKOH COXPaHEHHUs] MOMEHTA UMITYJILCA.
Msorponms npocrpancrsa. Pabora, sHeprus, MomHocTh., CBsizb MEXKJY IOTEHUHANLHOI
oueprueit u cuioil. Toustue cuosoro noss. KoHcepBatupHbe HEKOHCEPBATUBHBIC CHIIEI,
3akon  coxpanenus oneprunm B Mexanuke. OXHOPOUHOCTH Bpemenn. KoHcepBaTupHasi i
JHCCHIIATUBHAS CHCTEMDbI.

Tema 4. DneMeHTH MEXANUKH SKMAKOCTEH U ra3on

O6wmue cpoiicTna JKHAKOCTEH M TazoB. YPaBHEHHE [BIOKEHUS B (dopme Ditepa. [lone
CKOPOCTCH. JIMHIM H TPYOKHM TOKA. Y paBHeHue HepasphIBHOCTH. Ypasrenue bepryimm. Cucrema
ypasuenuii rasonnnamnku. Bsskocts. Teuennme Bssko# xupkoctn. ®opmyna Ilyaseiins,
Jamunapusiii u typOynenTHpii pesxums! tedenust. Lupkynauus cxopocr. Ilotennmansioe 1
BHXPEBOC JABHIKCHHS. J[BHIKEHHE TeJl B 5KMAKOCTAX U rasax. Teopema JKykoBcKoro.

Pasjten 1. OcnoBonr Mosiekyasgpuoii pu3HKH U TepMOAHHAMIIKH

Tema 1. MonexysispHo-KHHETHYECKAs TEOPHSI FA30B

OCHOBHBIC — 1I0JIOAKEHMSI  MOJEKYJSIPHO-KHHETHYECKOH — TCOPHM  BEILECTBA. Mukpo- n
MAaKpOCOCTOSHMSL  cucTeMbl,  Makpockonuueckue mapamerpel. IloHsTHE WaeabHOTO rasa.
MoneryJsprno-KHHETHIECKOE TOIIKOBAHME TeMIIepaTyphl. Uucio creneneit cBoGoJbI MOTCKY L.
Buyrpentsis aHeprus uieanbHOTO rasa. 3ak0H PaBHOPACTIPEICNEHUS YHEPIHH IO CTEIICHSIM
CBOOOLL. JlaBiienne ra3a ¢ TOUKH 3PEHHSt MOJEKYJSIPHO-KHHETHUECKOH Teopuu. OCHOBHOE
YPABHECHHE MOJICKYJSIPHO — KHHETHYECKOI TeOopuH. YpaBHeHHE COCTOSHMS HACAILHOIO rasa
(ypasuenue Knaneiipona — Menjeneera) .

Tema 2. Peajibible rasn

CHIIbl MEKMOJIEKYIISAPHOTO B3aUMOJICHCTBHS B razax. YpasHenue Ban-nep-Baansca. M30Tepmbl
peasbHOro rasa. Meracrabuibnble cocrosnus. Kpuruueckoe cocrosune. BHyTpennss sneprs
peabroro raza. ddexr Jhxoyns — Tomcona. CxkikeHne ra3oB i MOTyYEHHE HU3KHX TEMIIEPATY).
Tema 3. CpoiieTa sujKoeTel U TBEDJIBIX Tell

Xapakrepucruka  okuakoro  cocrosuus.  Crpoende O kuaKocTeH.  Bmmkmumii  nopsyiok.
[osepxnoctnoe narsokenne. CHIBL BO3HHKAIONIME HA KPMBOH IIOBEPXHOCTH IKHJ(KOCTH.
Dopmyna Jlanaca. Yeinosust paBHOBecHs Ha rpanuie JByx cpea. Kpaesoit yron. Cmauusanue.
Kanuuisipuble siieHusl.

AMopublie 1 KpHcTanyeckie Telia. Kpucrammueckas perierka. JlansHul nopsaok. Ynpyras
u racTnueckas jiepopmanun. 3axon I'yka. Jlegexrst B kpucraiax. YKujkue kpucrauinl.,

Paspl BeulecTBa. Yciorust paBHosecust (a3, Mcemapenwe w kompencanus. Iliapienne w
kpuctajumsanst. Ypasnenue IKmaneiipona — Kiaysuyca. daszosas jmarpamma (amarpamma
cocrostnust). Tpofinas Touka.

Tema 4. Hauana TepMoinnaMuKn

Cratucruiueckuii - 1 TepMOJMHAMUYECKMH — METOJbl.  TepMoaMHaMUYecKass — CHCTEMA,
Tepmopnnammnueckuii  nponecc. OCHOBHBIE TEPMOJMHAMHYCCKUE TIOHSTHS: BHYTPEHHSIsI
dHEeprus, padora, Teruiora. POPMYIMPOBKM IEPBOTO HAuala TEPMOJIMHAMHUKH. Y paBHEHHE
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lICPBOTO  Hadalla TCPMOJAMHAMUKH. TeroéMKOCTh. 3aBHCHMOCTL TEIUIOEMKOCTH HMACAIBHOIO
rasa or Buja npouecca. dopmyna Maitepa. Pabora, cosepiaemas razom IIPH M30IIpOlIeccax.
OHTAIBIMS (TernoBas Gynxnus). AnuabarnuecKkuii nporecc. TemnoéMKocTs TBEPABIX Tell.
PaBHOBeCHbIC M HepaBHOBECHBIE COCTOSIMHS CHCTEMEL OOpatumblc 1 HeoOpaTUMBIE TIPOIECCHI.
Kpyrosoii npouece (numwi). DopMyYIMPOBKH BTOPOro Havaia TepMOIHHAMUKH. [uxn Kapno u
ero KIIJI nns  wpeansnoro rasa.  Teruionbie JBUTATEN W XOJOJMJIBHBIE MAallMHLI,
Makcumanbubii - KIJ[  Termiosoro  jsurarers. Ontporust.  CTaTHCTHUECKHH — Bec
(TepMoOMHAMUYCCKAsT  BEPOATHOCTB).  3aKOH Bo3pacTanus  dHTponuu, CraTHCTHUYECKOE
TOJIKOBALME BTOPOIO HAYala TePMOJMHAMUKH,

Pazjen 1. Diexrpnucerso u Marnernam

Tema 1. HanpspkeHHOCTE 3JIEKTPHUYECKOTO TIOJI B BaKyyme

Kynona. Tlousitue anexrpocratnueckoro monst. CHIOBBIE JIHHHH (TMHMH  HATIPSDKEHHOCTH).
Ipunian - cynepriosuunm  ainekrpoctaruieckux  mojeit.  I1oTox BEKTOpa HAIPSIKCHHOCTH.
Teopema Taycea st 251eKTpOCTATHUECKOTO OIS B BaKkyyMe M e€ CBA3L ¢ 3akoHoM Kyiona,
Hupdepenumansias (opma reopempr I'aycca. Ipumencuue Teopembl ['aycca mmst pacuera
[oJsei.

Tema24. 1ocTosHHBIH 3JIeKTPHYECKH TOK

XapakTepucTHKH  HJIEKTPOCTATHYECKOIO  TOKA: TUIOTHOCTh TOKA, CHJIA TOKA. Y CIOBHE
CYIECTBOBAHMS JICKTPHUECKOIO ToKa. CTOPOHHKME CHIIBL Pa3sHOCTD MOTEHIMAOR, HATIPSIKCHNC,
anexTpousrekyas cuna (9J1C). Knaccuueckast aJeKTpoHHAs TEOPHs 2NEKTPOIPOBOIUMOCTH
metajios. 3akonnt Oma n Jlxoyns-Jlenna B audiepennuanpboi (popme. 3akoner Oma u

Joxoyns-Jlenna B unrerpansrol Qopme. 3axon Oma juist HEOJTHOPOLHOr0 y4dacTKa LEITH.
[IpaBuna Kupxroda. Henocrarounocts KJIACCHYECKOH DIIEKTPOHHOR TEOpHH

IIEKTPOIPOBOJIMMOCTH.
Pazaen 1V, KoseGanusi H BoJTHLI

Tema 1 Mexannveckne KoieGaHust H BOJIHBI

CpobGonbie (COOCTBEHHBIC) W BRIHY)KAEHHBIC KoyieGanus. lloHstie 06 aBTOKOICOALMSIX.
Hudepennmansuoe ypapnenue rapMonnieckux Konebanuil 1 ero perieHue. XapakTepHCTHKH
FAPMOHHUCCKHX  KoJiebatuil. [lomaTue 0 rapMOHMUYECKOM M aHrapMOHHUECKOM OCLHILIATOpE.
Msoxponnocts  xoneGannii, DHeprust rapmonudeckux koiebauuit. CIOXKEHHE OJHMHAKOBO
HAIIPABJICHHBIX  (CKAISIPHBIX) TaPMOHMYECKHX KoieOaHuil. Merox BeKTOpHOI juarpamme,
buerns, ClloiKeHUE B3aUMHO NEPHCHIHKYISIPHBIX (BEKTOPHLIX) TapMOHHUYECKHX KOJeOanmii,
Gurypot Jlnccaxy. Jluddepeninansioe ypaBueHne 3aryxaionx KoneGanuii u ero pelieHue.
Anepuojytueckiii - nporiece.  Yacrota u  xoaduiment 3atyxamms, Jlorapudmuucckuii
JEKpEMENT 3artyxaumst ©  JgodporHocts  KonebaTenbHoi  cuctemsl.  Juddepennmanbaoe
YPABHEHHC BRINYKICHHBIX KoJieOanuii 1 ero perieHue. AMIUIHTYIA U (pa3a MPH BLIHYKIEHHBIX
MEXaHMUECKMX KojcOanusx. Mexannueckuil pesonanc. Pesonancinie kpusbie. COOTHOMICHIE
MEILY (pasaMi BLILYIAIOLIEH CHIIBI H CKOPOCTH IIPH MEXAHHUECKOM PE3OHAHCE.

Tema 2. DjeKTpOMArHUTHEIC KOJICOAHHs U BOJIHBI

Juddepennmancnoe ypasnenne xonebaHuii B KOJIEOATEIHHOM KOHTYPE M €ro pellicHie.
Huddepennmanbuoe ypapHeHHe 3aTyXaionuX JMEKTPOMATHUTHBIX KONEOAHHH U ero pereHie.
Hacrora u Ko puUMENT 3aTyxaHus SJIEKTPOMArHuTHOro Konebanus. Jlorapudpmuueckuii
JAEKPEMEHT 3aTyXaHns n 100poTtnocTs KonTypa. Juddepennnansioe ypapHeHHEe BRIHYKICHIDIX
SICKTPOMAIHHTHLIX KojieDanuit ¥ ero perenne. Amrumaryjaa W (asa NOpH BREIHYXKICHHBIX
3IEKTPOMArHHTHLIX KoJiebanusx. Pesonanc B konebarenbHOM KOHTYpe. PesoHaHcHble KpHUBbIC
JULSE HATIPsizKeHns W cuilbl Toka. [lepeMeHHEbIil TOK.

Pazaen V. Onrruky

Tema I. Judpaxius csera

MOHOXpOMATHUECKHE 11 HEMOHOXPOMATHUECKHE  BONHLL  [[pHHLMIT  Cyneprnosuimy
MHTCHCHBHOCTE TIPH CJIOKEHMH CBETOBLIX BOJH. BpeMeHnds xorepenTHocTh. Bpems u Juikia
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KorepeHTHocTH. lIpocrpancrsennas korepeHTHOCTh. Pajumyc KorepeHTHOCTH. OmnTHUYECKas
juna 1yTh. Onrhueckas pasHocTh Xoxa. Pacder MHTepepeHiMoHHON KapTHHBI OT JBYX
KOTCPCHTHRIX HCTOUHHKOB. [lonochl paBHON TONNMHEI M PaBHOrO HakjIoHA. MHOTOIyUCRas
HHTEPEepeHIs,

Hpunnwn Diofirenca — ®penens. Meton 3om ®penens. psmonuieiinoe pacrpocTpaseHue
cgera. udpaxius dpenest. udpaxius Openess oT Kpyrioro OTBEPCTHsI U KPYTJIOTO JIMCKA.
Hudpaxuns Openens or kpast monymiockoetu. JAudpaxips Ppaynrogepa or deckoneuno
JUIMHHOI  nipsivol e, Jludpakumonnas  pacxogumocTs.  Jludpakuus 0T ojiHOMepHOIT
I (PPpaKMOHHON peleTku.

Tema 2. Jlucniepcust csera

Ecrectsennbiii v nosspnsosannsii cser. Crenens nojspuszanud. [lonspusamus cseta rnpu
lpeJioMiicnin - W orpaxennd.  3akoH bprocrepa.  3akon Mamoca. TlomysonnoBssie  n
HCTBEPTLBOJIHOBLIE  MAacTUHKH,  MekycerBennast onrtHueckas anusorponus. OnTHucckas
AKTHBHOCTL BeulecTna. D dext Dapanes.

3arpyJ(HCHHsL B 9JICKTPOMArAHTHON Teopun Makcesenia. HopManbHas i amoMasbHas JHCIEPCHH.

Conep:xanue JA00OPATOPHBIX 3AHSITHH 110 JHCHHILINHE

Paspen . Mexanuka

JlaGoparopuas  paGora Nel-0 V3ydenne teopum mnorpemnocreil. Onpenmenenne o0bEMa
LMITHH]IPA.

Jlaboparopuas pabora No [-5 M3yuerne quHaMHKH BPAILATEILHOTO ABMIKEHHS TBEPJIOIO TEd
Jlaboparopuas pabora Ne 1-9 Ompejernenne MOIysl CABHra METAIOB METOOM KPYTHILHBIX
KoneOanmii

Pagiesn 11 . OcoBul MoJiekyasipuoii Gu3nKn 1 TepMOJINHAMHKH

Jlaboparopnas pabora No 2-2 Onpenenenue kod3(p(UIHEHTAa BI3KOCTH JKUAKOCTH M UHCIA
PefiHoiibica METOIOM MAJAIOIIET0 B IKUAKOCTH IIAPHKA

Jlaboparopnas paGora Ne 2-3 Onperernenne CKOpOCTH 3ByKa B BO3J1yXe M IOKa3aTels ajuadars
BO3JlyXa MCTOZOM CTOSMEH BOJIHEI

Jlabopatopuas pabora Ne 2-7 Onpeznenenue rnoxasaress ajuabarsl Bo3tyxa MeTogoM Kiiemara-
Hesopma

Pazgen 11, SaerkrpuuecTno 4 MarneTusm

JlaGoparopuas pabora Ne 3-1 M3yueHue s1eKTpUUECKOT0 OIS

Jlaboparopuas padora Ne 3-3 MocToBo# MeTO/1 H3MEPEHHH

Jlaboparopuas pabora Ne 3-8 Mzyuenue sBIeHwe OSICKTPONPOBOJHOCTH M ONpEICIEHHE
YJEJIBHOI'O CONPOTUBIICHUST METallIa

Paznen 1V, KoJsiebanust 1 BOJHDI

Jlabopatopnas paGora Ne 4-2 Mamepenyne HHJIYKTHBHOCTH KATYIIKH 10 €€ aKTHBHOMY H
PEAKTHBHOMY COIPOTHBIIEHUM

Jlaboparopnas pabdora Ne 4-4 Mecne/oBanus 2IeKTPUUCCKUX KOJeOAHMIT 3BYKOBOI 4acTOTBI ©
MOMOIILIO 2JNEKTPOHHOTO OcLMILIOrpada

Paspen V. Onrruka

Jlaboparopuast padora Ne 5-3 OrnpejiesieHde JUIMHBI CBETOBOH BOJIHBI ¢ IOMOIUBIO KOJEL
Hrrorona

JlaGoparopnas paGora Ne 5-5 Onpexenenye JUIMHBL CBETOBOH BOJHBL € [TOMOIIBIO
audpakionoit pelerku

5. OBPA3OBATEJILHBIE TEXHOJIOI'HHA
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B npenomasanuu  qpcimmimHEEl  «u3MKay HCIIOJIB3YIOTCA  pa3HooOpazHbie
00pasoBaTeNbubIe TEXHOIOTMM KAk TPAJHLAOHHBIE, TAK M C IPUMEHEHHEM AaKTHBHBIX H
MHTEPAKTUBHLIX METOI0B O0YUEHH.

AKTHBHBIC M HHTEPAKTHBHBIC METOJ(BI 00 YUCHHS:
-nuTepakrusHas yexnus ( TemaNe8 pasnen 1, rema Ne2 paszen 4, remaNe2 pasyen 5,
temaNe3 paznen 5).

6.  OHLEHOYHBIE  CPEACTBA  JJISI  TEKYIIE'O  KOHTPOJISI
YCHEBAEMOCTH, IMPOMEXKYTOUYHOH ATTECTALUM TIO WTOLAM
OCBOEHMSI JIMCHUIINIMHLBI U YYEBHO-METOAWYECKOE OBECHEYLHUE
CAMOCTOSATEJNLHON PABOTBI CTYAEHTOB

Texymuii KoHTpo/b yenesaeMocTH
BOITPOCHI JJISI HPOBEJAEHUA PEUTHHI-KOHTPOJISI

Petimune-konmpono Nel

I. Mexannueckoe jprkenne xak mpocreiimas (popma jpuikeHns wMarepun. Cucrema
orcuera. punnun otnocurensnoctn annnes. TpeoGpasosanus 1 anmes. Panuyc-Bexrop.

2. Marepuanpnas  Touka (dactuua). Tpaexropust. Pajuyc KpPHBH3HBI TPACKTOPHH.
JInneitnast ckopoeTs 1 nmHeiinoe yekopenue. [Toctynarenshoe ABUKEHHE TBEPLOTO TEIIA.

3. Tanrenumansnoe u HopManbHOe yekopeHnst. CBA3L MeN/y JMHEHHBIME H YIJIOBBIMH
KHHEMATHYCCKUMH BCJIUYHHAMH.

4. Tlepspiit 3axon HploToHa ¥ 1oHsSTHE WHCPIHAJILHOH cUCTeMBI oTcueTa. Bropoii sakon
HBIOTOHA 1 IIOHSITHE CHIIBIL, MACCHL M UMITYJIbca. Y paBHenne aAsmkenus. Tperuit sakon Holotona
H IIPEJIETIBbI 0 [TPHMEHHMOCTH.

5. Heunepumanbuple cucreMbl orcuerda, AGCOMOTHBIE M OTHOCHTEIBHBIE CKOPOCTH H
yckopenue, CHilbl HHEPLHH.

0. Crerema mMaTepuaibHbIX Touek. LlenTtp wHeprmn (nentp macc). Teopema o JBHKCHHM
LLEHTPA HHEPLLUH.

7. Housitne abcomorno T8epaoro tena. MoOMEHT HHEPLHU TeJla.

8. Teopema lreiinepa.

9. Mowmenr cunpl.  MoOMEHT ummyibca. YpaBHEHHE MOMEHTOB. Y paBHEHHE
BpalaTeIbHOrO JIBUIKEHHUS TBEPIOrO Tella OTHOCUTEIHHO HEIOBHIKHOMN OCH.

10. I'mpockonuuecxuii adpdexr. CBoGoaHBIE OCH.

1. Bakon coxpaseHus UMITyJIbCa ¥ TpeTHii 3akon HeroTona.

12. 3aKoH coXxpaHeHUsi MOMEHTA HMITYJILCA.

13. Pabora n aneprus B Mexanuke. DHeprist KHHETHUECKask U MOTEHIHAILHAL.

14, Tlonsirue cusonoro rosist. Cesish MEKIY MOTCHIHATLHON SHEPrUei B CHITON.

15. 3akon coxpaHeHyst MEXaHHICCKOH SHEPIUH.

16. Koncepsarupible B HEKOHCepBATHBHBIE CHIIBL KKOHCEPBATHBHAS W JIMCCHIIATHBHAS
CHCTEMBL.

17. 3ajiaun MEXaHUKK JKHJIKOCTEH M ra3os.

18. Ypasuenne nepazppisnoctu. Y pasaenue bepHysuin,

19. Tlonarue wiacansnoro rasa. MoJeKyJIsipHO-KMHETHUECKOE TOIKOBAHME TEMIIEPATYPbI.
MakpoCKOIHUECKHE NaPaMETPEI CHCTEMBI.

20.  Buyrpenusist  oHeprust upeanpHoro rasa. Hwuciio crereneil  cBoGOJBL  3aKon
paBHOPACIIPE/ICIICHHSI AHEPrHH,

21. Jlapjenne rasa ¢ TOUKH 3PEHUST MOJIEKYJSIPHO-KHHETHUCCKOW Teopuu. OCHOBHOE
YpaBHEHHE MOJIEKYISIPHO-KHHETHYCCKOH TEOPHH.

22. YpasHeHue cocTosiHus uaeannHoro rasa (ypasraenne Kianeipona — Meneneesa).
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23. Jlunammnueckue W CTaTHCTHYECKHE 3aKOHOMEPHOCTH B (puznke. CraTHcTHueckuil
MCETOA HCCie/loBatus cucTeMbl. [onsaTue o (pyHKIME pactipeenenus.

24, dasosoe npocrpancrBo. (Masopas Touka, (asosas sueiika. CTATHCTHUCCKOE
ycpeaHenue,

25. Pacnpenenenne Makcsena. CpejiHue CKOPOCTEH MOJICKYL.

206. bapomerpuueckas opmyna. Pacripenenenne bobumana.

27. Pacnipenenenne Makcgseiuia — bonplMana.

28. ¥Ypasuenne Ban-ziep-Baannca. M30TepMbI pealibHbIX Ta30B.

29. Meracrabuibroe cocrostue. Kpurnieckoe cocrosiue.

30. Buyrpenusist oneprust peajbHoro rasa.

31. XapaxrepucTiKa KHIAKOr0 COCTOSHIS. BImKumit TIOPSITIOK.

32. Tosepxnocrnoe narsuerue. CHIlbl, BO3HUKAIONTHE HA KPHBOH TOBEPXHOCTH 5KUIKOCTH,
®opmyna Jlannaca. CmaunBaHue U KanujispHBIC SBICHHS.

33. [onsitne cronknoBenus. YIpyroe u Heylpyroe cTOJKHOBEHHUS.

34. Tlpunensnoe  paccrosiaue. DQ(EKTHBHOE CEUGHHE pacCesHms, Cpemusst  mHa
cBoboaHoro npodera.

35. OcHoBHDIE TEPMOJIMHAMHYCCKHE MOHATHS: BHYTPEHHSS SHEprus, paboTa, Teriora.
YpasHeHue 11epBoro Havaia TEPMOJIHHAMHUKH.

30, 3aBMCHMOCTL  TEIJIOEMKOCTH —HWJIGAIbHOTO Ta3sa OT  BHJA npouecca. Pabora,
COBEPILAEMAas Fa30M IIPH U30IPOIECCaX.

37. Anmabaruueckuit rpoiecc.

38. Obparumble 1 HeoOpaTtuMble Tipolieccsl. Kpyropoii iporece (1iuii).

39. Hukn Kapuo u ero KITJ1 jis maeansHOrO rasa.

40. Tpuumn aeieTBrst TeINIOBOTO ABHTATENS M XOJIOAHIBHON MAIIHHEL

41. Durponus. 3aK0H BO3PACTAHUS SHTPOIIHH.

Petimunez-konmpoin No2

I. 3akon  Kynona. HanpsokeHHoeTs  3IEKTpoCTaTHUECKOro  moisl.  Ilousitue
AICKTPOCTATHUECKOIO 110Jisl. [IpUHIMIT CynepIo3uitny 3K TPHUCSCKHX TOJIECH,

2. Iorox nanpsukennocru. Teopema "aycea [UIst 2J1eKTPOCTATHYECKOTO OIS B BAKYYME.

3. llpumenenne reopemsl "aycca jyist pacuera roJiei.

4. Pabora cun  omexrpocraruueckoro  monA.  Llupkyjsius  HanpsKeHHOCTH
IIEKTPOCTATHUECKOTO OIS,

5. Horenwman. Pasnocrs norenunanos. CBA3b MENKIY MOTSHIIMAIOM M HAIPSKEHHOCTHIO
IEKTPOCTATHUECKOTO M0JIsl,

0. Cpoboanpic W CBs3aHHbIE 3apsibl B BemecTse. TWnnl JuonexTpukos. Momnas,
IEKTPOHHASL H OPUEHTAIIMOHHAS TTOJIIPU3AIIHH.

7. DNEKTPOEMKOCTD YeJIHHEHHOT0 IIPOBO/HHKA, CHCTEMBI IPOBOIHUKOB H KOHIEHCATOPA.

8. Dueprus 3apspKCHHLIX  YEJHHEHHOTO TMPOBOJAHHKA, CHCTEMBI IPOBOJUIHKOB M
KOHJIEHCATOpa, DHEprus aJeKTprueckoro moist, O0beMHas INIOTHOCTD SHEPIHH AIEKTPHUECKOIO
IOJIsI.

9. XapakTepHCTHKH 3JICKTPUYECKOTO IOl M YCIOBHSL €ro CYIIECTBOBAHHA. Pasnocth
IOTEHIHAIOB, DIICKTPOJBHIKYIIAS CHIIa, HATIPSKCHUE,

10. 3akon Amnepa. Maruutnas unaykist, 3akon buo — Casapa. TToHsTHE MardHuTHOrO
noJist. Hpuumun cynepro3uiuy MarHuTHBIX 1oJ1eH. MarduTHBI MOMEHT.

11, MarnurHoe rose npsaMoIHHEHHOr0 U KPYrOBOTO TOKOB.

12, JIBrokenue 3apsHpKeHHBIX YacTHIL B 2JIEKTPHYECKHX W MATHHTHBIX ITOJISIX.

13. 3akon nonnoro Toka Juis MarHUTHOTO MO B BeliecTse. HanpsokeHHOCTS MArHHTHOTO
noJist, MarnuTHast MPOHHLACMOCTD Cpejibl. MHYKIIHS MArHUTHOT'O T10JIsI B BEIIECTRE.

14, Onpir @apajes.  Marautaeiii - norok.  29JIC uunykuuu.  OCHOBHOH — 3aKkol
atexTpoMarniTHoi naykunn, Ipaswuio Jlenna.

15, CamommJlyKkiiist 1 B3aEMOHHAYKIMS. WHIYKTHBHOCTL H B3aUMHAS HHIYKTHBHOCTD.
Toku pazmbiKanus v 3aMblIKAHHSL.
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Peiimune-xonmpons No3

I. Croboanbie u BLIRYKACHHbIC Koebanus. ['apMOHHIeCKHe MEXaHHUecKHe KONeGanus 1
HX XapaKTepPHCTHKH.

2. DHeprust rapMOHHUECKUX MEXAHHYCCKHX KolcOanuil. IloustHe o rapMoHHUEcKOM
AHTMAPMOHHYECKOM OCLIIIISITOpE.

3. Croskenue oJIMHAKOBO HAIPAB/ICHHLIX TAPMOHUYECKHX KosteOanuii. Bruenus.

4. CioxeHHe B3aMMHO NEPHEHIHKYISAPHEIX TAPMOHHUCCKUX KOJIeBanmit. MDurypsi
Juccaxy.

5. 3aryxaiomme Mmexanumueckme xoneGanus.  Yactora, Koo((UIMEHT 3aTyXamus,
norapumMuUeCKuii JIEKPEMEHT 3aTYXaH|sI MEXaHHYECKUX KomeOanuii,

6. Bbinyaennbie Mexanuueckue koieOaHus. AMIUIMTYAQ M (asa TIPH BBIHYIKACHHBIX
MEXAHHYECKHX KOJIeOaHusIX.

7. Mexannueckuil pesonanc. Pezonancubie kpusbie. COOTHOIIEHHSI MEKITY (bazamu
BBIHYKAAIOLICH CHIILI M CKOPOCTH MPH MEXAHHUECKOM PE30HAHCE,

8. Mexaiusm 00pazoBanus MeXaHHYeCKHX BONH B yrpyroii cpene. lIpomoibubie
foriepeynble BOJIHBL BoJjinosoe ypaBHEHHE M €ro pelieHue. ['apMOHMYecKHe BOJNHBI M X
XAPAKTEPHUCTHKH,

9. dasosast CKOPOCTL W JUCIIEPCHsE BOJIL BOIHOBON IaKeT U TPyMIoBas CKOPOCT.

10. Tousrue o korepenrnocrn. Murepdepennns sonn. CTosSUUE BOJHL.

11. Konebarenbuplit kontyp. I'apMOHUUECKHE DJICKTPOMATHHTHBIE KOJCHAHUs M WX
XapaKTePUCTUKH.

12, 3aryxaiomwme anekrpoMaranTaeie koiebanus. Yactora, kod(uIMEHT 3aryxaius,
JIOTAPU(IPMUUCCKUH  JIEKPEMEHT  3aTyXaHus 9JIEKTPOMATHUTHBIX  KojeGanuit.  JoGpoTitocth
KOJIEOaTCIBLIOIO KOHTYpA.

13. BelnykieHune oJIeKTpOMarHiTHBIC KONeOanus. AMIUIMTYAa ¥ (pa3a BBIHYIKICHHBIX
AIEKTPOMATHUTHBIX KOJieOaHui,

14, Dapaneenckas 1 MaKCBEITOBCKas TPAKTOBKH SIBJACHHS HNEKTPOMATHHTHON HHJLYKIIAH,
Toxk cmerenmst.

15. Cucrema ypasnenuii Makcpesuia, DJeKTpOMarHuTHOE 10JIC.

6. BomHopoe ypapnenue Juiss 3JIEKTPOMATHHTHOTO 10t M ero pewmenne. CKOpocTsh
pacrpocTpanen s 2IeKTPOMArHUTHBIX BOJH B Cpe/iax.

I7. OcHoBHBIC  CBOHCTBA ONEKTPOMArHHTHBIX BOJNH. DHEPrHS. W HOTOK OHEPTHH
DIICKTPOMArHUTHLIX BOJIH. Bexrop IofinTunra. UMiyabe snekTpoMaruuTHOro 1moisl.

I8. Dnexrpomarnutias npupoja csera. lpuumun [odrenca. 3akoHbl oTpaxenus u
npesoMiietns. AOCOMOTHBINR U OTHOCHTENBHLIH Iokazarelu mpesomienus., [TonHoe BuyTpentee
orpaxenue. CBETOBO/IBI.

19. KorepeHTHOCTL 1 MOHOXPOMATUYHOCTD CBETOBBIX BOJIH. BpeMEHHAsS KOrePeHTHOCTD.
Bpemst i JUTHHA KOTEPEHTHOCTH.

20. Omrnyueckas anuua 1mytd. Onrryeckas pasHOCTH XoJ@. Pacdyer uuTepepeniHonHoii
KapTHHBI OT JBYX KOT€PEHTHBIX MCTOUHHUKOB,

21. Tonocel paBHOH TONIKMHBL M PABHOIO HAKJIOHA.,

22, llpocTpancrBenHas KOrepeHTHOCTE, Painye KOTepeHTHOCTH.

[IpomeskyTounast ATTECTALHS 110 HITOrAM 0CBOCHHSI JIHCHHILNIHMALI (YK3amMen)
Bonpocenl k 3Kk3amMeny

. Mexanuueckoe JiBHXKeHHEe Kak mpocteiimas (opma asrkenus marepun. Cucerema
orcuera. punnm ornocurensnocety anunes. [peobpazosanust [Nanmies. Pajguyc-sexrop.

2. Marepuaibnas  Touka (uactuua). Tpaexropus. Pamnyc KpHBH3HLI TPacKTOPHH.
Jluneiinas cxopoceTh W anHelHoe yekopenue. loctynaTensiioe ABHKEHHE TREPAOrO Tela.

3. TanreHuuanbLHOE M HOPMaNbHOE YCKOpeHHsl. CBsI3b MEXIly JIMHCHHBIMH U YIJIOBBLIMH
KMHEMATHICCKUMH BEJMUMHAMH,
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4. lepsniii 3akon HploToHa W MOHSITHE HHEePIHANLHON cucTeMbl oTcueTa, Bropoil sakon
HBIOTOHA U IOHSITHE CHIILI, MACCH M HMITYJTbCA. Ypasuenue jBxkenns. Tperuii 3akon Heiorona
W OPEIEbl €10 MTPUMEHHMOCTH.

5. Heumepuumanbupie cucrempr orcuera. AGCOJNOTHBIE M OTHOCHTCIIHHBIE CKOPOCTH H
yckopenue. Chilbl HHCPIMH,

6. CucremMa MaTepUaNIBHBIX TOUEK. Lenrp unepruu (nertp Macc). Teopema o xBmKCHUM
ECHTPA HHEPLHH,

7. Honsrune abeomorno tBeproro Tena, Momenrt HHEPIHH Tejia.

8. Teopema Illreiinepa.

9. Mowment  cminl.  Moment  HMIyibea. VYpaBHeHue MOMEHTOB.  YpaBHenue
BPALIATCIILHOrO JIBUIKCHHSL TBEPJIOTO TeJla OTHOCHTENBHO HEIIOIBUKHOM OCH.

10. 3akon coxpanenust uMynnca u TpetHii 3akon Heiotoua,

I'l. 3akon coxpaneHnst MOMEHTa UMITYJIbCA.

12. PaGota n sueprus B MexaHuke. DHepris KHHETHUCCKAs! M OTEHIMaIbHASL.

13. Ypasuenue nepaspeisHocty. Y pasnenue bepmyiui.

14. Tonsitne npeaysHOrO rasa. MoJieKyIsSpHO-KHHETHIECKOE TOJNKOBAHHE TEMIICPATYPHI.
MaKkpocKoImMIecKne napaMeTphl CHCTEMBL,

15, Buyrpennsst sueprust wieanbnoro rasa. Uueno creneneil  cBoGOmBL  3aKom
paBHOPACIPEACICHIS SHEPIHH,

16. Jlasneune rasa ¢ TOUKH 3peHMsl MONEKYISAPHO-KHHETHUCCKOI TeopuH. OcHOBHOE
ypaBHEHHE MOJICKYJIAPHO-KHHETHYECKO TEOpHH.

I7. ¥Ypasnenne cocrosnus uueansHoro rasa (ypasnenue Kianeitpoua — Menperneena).

18. Jluiamuueckne M CTaTHCTHYECKHE 3aKOHOMEPHOCTH B (pm3uke. CTaTHCTHUECKH]
METO/ HeelieoBatus cucreMol. Tonsitue o GyHKuum pacnpenenenus.

19. Pacnpenenenne Makcesesuia, Cperiie ckopocTH MOJICKYJL.

20. bapomerpuueckas hopmyina, Pactipenenenne bonsmmana.

21. Ypasnenne Ban-nep-Baanbca. 30TepMBI peabHbIX ra3o0B.

OcHoBibIE  TEPMOJMIAMHYECKHE TOHATHS: BHYTPEHHSS OJHEprus, paboTa, TeIUioTa.
YpaBuenue rnepsoro Havana TepMOIHHAMHKH.

22, 3aBHCHMOCTH TEIUIOEMKOCTH HJI€AJBHOTO ra3a OT BHa npouecca. Pabora,
coBeplIaeMas ra3om IpH H30TIPOLIECCax.

23. Annabaruueckuii mpomece,

24. O6parumbie n neodpatumele porecest. Kpyrosoii nponece (1mii).

25. Ly Kapro u ero KITJ1 aurst wpeansaoro rasa.

26. punnui HeHcTBIs TEIOBOro ABHraTesd U X0I0MILHON MAIIHHEL

27, Baxon  Kynona. HanpsxeHHOCTH — 3J€KTpOCTATHUECKOro  moiis.  Ilomsitue
BIEKTPOCTATHUCCKOIO 110Jist. [IpUHIMIT Cyleprio3uiMy 2eKTPUUYECKHX TTOJICH.

28. [orox nanpsukennocru. Teopema I'aycca juist 2JIEKTPOCTATHIECKOTO TIONS B BAKYYME.

29. [lpumenenne teopemn ['aycea Juia pacuera nosei.

30. Pabora ¢ DIEKTPOCTATHYECKOTO  HOJs.  [[MpKyJIsiids — HaNpsKeHHOCTH
IEKTPOCTATHUECKOTO MOJIs.

31. Horenmman. Pasnocrs moteniuason. Csi3b MEKILY HOTEHIHATIOM H HANIPSIKEHHOCTHIO
EKTPOCTATHUECKOTO [1OJISI.

32. Cpo0o/Hble M CBSI3AHHBIC 3apsiiibl B BELICCTBE. HMIILL JUMAJIEKTPUKOB.  Motas,
MEKTPOHHAS W OPUEHTALMOHHAS TTOJISIPH3ALIH,

33, longpusosannocre.  JmasnexTpuucckas BOCHPHUMYHMBOCTL — BEHIECTBA M CC
3aBUCHMOCTEL OT TEMIIEPATYPBI.

34. Teopema I'aycca Juit DJICKTPHYECKOTO TIOJSL B JIMAJIEKTPHKE. DIIEKTPHUECKOE
cmenenye. Jluonekrpuueckas NpoHHIAEMOCTE cpelbl. HanpsnkeHHOCTh 97EKTPHYECKOrO OIS 13
JIDJICKTPHKE,

35. Pacuipenienenne 3apsiJioB B IIPOBOIHAKE. DIEKTPOCTATHUECKOE [0JI€ BHYTPU M CHAPYKH
IPOBOJHMEKA, DIEKTPOCTATHYUECKAS 3alI{IUTa.
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36. DAEKTPOEMKOCTD YE/IMHEHHOTO MTPORBOIHIKA, CHCTEMb] IIPOBOJHMKOB H KOHJIEHCATOPA.

37. Dueprus  3apsDKEHHBIX  YeJMHEHHOTO [POBOJHKKA, CHCTEMBI TIPOBOJHHKOBR W
KOHZACHCATOPA. DHEPrust aJIeKTpHYecKoro nomst. OGseMHas IIOTHOCTD SHEPIUH DIEKTPHUECKOTO
T1OJISL.

38. XapakTepHCTHKH DIIEKTPHUCCKOTO MOTA | YCJIOBHSI €0 CYIIECTBOBaHUS. PaszHoctn
MOTCHIIHAIIOR, DJICKTPOABHIKY LA CHIIA, HAIIPSDKEHHE,

39, Kunaceuueckasi  9JekTponHas TECOpUs  DJICKTPOMPOBOAMMOCTH  METALIOB W ¢e
HEJIOCTATOYHOCTb.

40. Bakon Ammnepa. MarnuTthas wnaykiws. 3akon Buo — Casapa. IloHstie MaruuTHOrO
rosist. TIpuHImMIT cyneprosnimm MarHuTHLIX 11oj1ei. MaruuTHbIi MOMELT.

41. MarnurHoe roJjie psMOIHHEHHOr0 ¥ KPYTOBOIO TOKOB.

42. LlupKymsitnst BEKTOpa MarHUTHON MIJIyKIHH. 3aKOH IOJIHOTO Toka. MarHuTHoe noje
JUIMHHOT'O CONICHOMIA H TOPOH/IA.

43. MarnuTHoe B3auMOACHCTBHE TOKOB U eHHHULEA CHJIBI TOKA — amrep.

44. J{Burkenue 3apsuKeHHBIX YAaCTHIL B SNEKTPHUECKHX H MAHUTHBIX TIONSX.

45. Onvir  dapanes. Marnutaplii norox.,  DJIC HHJAYKIMKA.  OCHOBHOH  3akon
dlleKTpoMarduTHoi nunykuun. Hpasuno Jlenua.

40. CamMOMMIYKIHI U B3aUMOMHIYKIMs. MHIYKTHBHOCTD M B3auMHas HHIYKTHBHOCTD.
Toxu pazmbIKaHus U 3aMbIKATHSL.

47 . Dueprust MarHuTHOro moisi. OGbeMHas! INIOTHOCTE SHEPIHH MarHUTHOTO TTOJI.

48. CeoGoanbIe M BBIHYIKICHHbIE KoJebanus., | apMOHHUECKIe MEXaHHIECKIE KOeBatus 1
HX XapaKTepHCTHKH,

49. Dueprus rapMOHHUECKHX MexaHHdeckux KosneGamwmit. [lonstue o rapMOHHUYECKOM U
AHTAPMOHUYECKOM OCLHIUISITOPE.

50. Crioskenne oiMHAKOBO HAIPABICHHBIX TAPMOHMYUCCKHX KOJTeOaHmi, Brermus.

SI1. Crnoxenne  B3aUMHO  HEPNEHIMKY/IPHBIX TaAPMOHMUECKHX KoyeGanwuii. Qurypoi
JInccany.

52. 3aryxaloume Mexanuueckue koiebammsi. Uacrora, Kod((puUIEEHT 3aryxarims,
NOrapu(pMHUECKHii IEKPEMEHT 3aTyXaHusl MEXalHIeCKHX KoJeGaHmii.

53. Beimyxjenmnlie MexaHuyeckue koieOanus. AMIUIMTYIA U (pasa IpH BBIHYXKICHHIX
MEXaHHYECKUX KOJIeOanmsx.

54. Mexanuueckuil pesonanc. Pegomnancuple kpusble. COOTHOMIEHHS MEXKAY (azamu
BBIHYACIAIOLICH CHIIBI M CKOPOCTH MPH MEXAHHYUECKOM PE30HAlCE.

55. Mexanusm o0pa3osanusi MeXaHHUECKHX BOJH B yupyroi cpeme. Ilpomonbubie u
rnoriepednbie BOJHBL BONHOBOE ypaBHEHME M €ro peiieHue. [ apMOHHYECKHE BOJIHBI M HX
XapaKTepUCTHKH,

56. Konebarenpnpii KOHTYp. ['apMoHHYECKHE JIEKTPOMATHHTHBIC Kojebanus W X
XapaKTePUCTHKH,

57. 3aryxatonme anekrpoMarnuTHele kosnebGanus. Yacrora, kKoa(ppUIHMEHT 3aTyxamms,
JIOTAPH(PMHUCCKHTT  JIEKPEMEHT  3aTyXaHHsl SJIEKTPOMArHHTHBIX  Konebanui. Jlo6poTHoCTE
KonebaTe/ILHOIO KOHTYpA.

58. Boiny:aennbie 3€KTPOMArHHTHEIC KojeGanusa. Ammiurya W (asa BLIHYKACHHBLIX
ICKTPOMAIHHTHBIX KOJICOAHMH,

59. dapajieeBcKas 1 MAaKCBEUIOBCKAsS TPAKTOBKHU SIBICHHS DICKTPOMAIHHTHON HH/LYKIUHI.
Toxk cmernenust.

60. Cucrema ypasnenuit Maxcenesa. DieKTpOMaruuTHOE TMOJIE.

0l. DaexrpomarnuTas npupona csera. [IpunHuun [oiirenca. 3akoHbl oTpaKkeHus
npestomiertst. AOCOMOTHLIE M OTHOCHTENBHBI HoKazaTenn npenomicHus. [ToiHoe BHyTpenHee
orpaxeHue. CBETOBO/ILI.

02. KorepeHTHOCTh H MOHOXPOMATHUYHOCTE CBETOBBIX BOJIH, BpeMEHHAS KOrePEHTHOCTD.
Bpemst 1 Juina KorepeHTHOCTH.
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63. Omrruveckas mHa myTd, OnTHYECKas PasHocTh xond. Pacyer HHTEp]EpeHIIHONHOI
KAPTHHBL OT JIBYX KOICPEHTHLIX HCTOUHHKOB.
64. [1oJ10CHI paBHOIT TOJIHHL] 1 PaBHOIrO HAKIIOHA.
65. Jluppaxuns Opaynrodepa ua OJIHOMEPHOH JIM(PAKITHOHHOI perneTke.
66. EcrecTBeHHBIH M MOJISPU30BAHHBIH CRET. Honsipusanmst mpu oTpakenuy 1 mpesoMIIeHuH,
3akoH bprocrepa.
67. Honspusaius 1pn jipoiHOM JiydenpesoMsieHur. OBBIKHOBSHHBIH 1 HEOOBIKHOBEH HL I
jyan. Onriaeckas och kpuertasna. Hosspusaiuonnsle TpuamMbl, 3akon Mamoca.

CAMOCTOSITEJIbHASI PABGOTA CTYJIEHTOB

o padora ¢ JIEKIMOUHBIM MAaTepHaIoM Kak 110 KOHCIIEKTaM, JMTEpaType, TaK W
AICKTPOHHLIM HCTOUHHKAM HH(OPMaIMK

° BLIMOTHCHHC IOMALLHEro 3aJIaHus ¥ IOJITOTOBKA K PEHTHHI-KOHTPOJISIM

° BBLITTOJIHCHHE PACUCTHO-IPAdHUCCKUX padoT:

PI'P Ne 1 Mexanuka
PI'P No2 Mouexymspras (pusnka u TepMO{HHAMIKA
PI'P No3 DiiekrpomMaruerusm,
PI'P Ned KoneGanust u sosnnsl, Onruaka
o JUlsl KOHTPOJIst pabOThI CTYJICHTOB, & TAKKe JUIs CTUMYIHPOBAHHS — CHCTEMATHUECKOIO
H3YUCHHS KYPCa (DU3MKM B TEUEHME CEMECTPA [IPEYCMOTPEHL! PeHTHHI-KOHTPOIH, OHu
IPOBOJISITCSL B TUCLMEHHOMH (hopme
o A1t KOUTPOJIS 3HAHWH CTYIEHTOB MPOBOJUTCS dK3aMeH (2 ceMecTp)

[Ipumepnbie TeMbI peepaTuBHBLIX pador
PusKka — nayKa Mo3HAHHI MUPA.
[IpocTpancreo u BpeMs B (usuke.
Yeprbie Jibipbl Bo Beenennoii.
Yyenue K.9. Llnonkosckoro.

O N

o

5. Mojeniposarne rnpouecca pacnpoCTpPaHEHHsS! YAAPHOH BOJIHLL TIPH  B3PHIBAX B
pasMUHLIX Cpejiax.
6. Kuneruka u repmojinHaMuKa GHOJOMHUECKHX ITPOLIECCOB.
7. Hopstox 1 Gecropsiok B MEpe GOJIBIIHX MOJIEKYL.
8. DKClepUMEHTANBHBIC HCCIEI0BAHMS DJIEKTPOMAIHUTHOTO TI0Nsi 3eMJd B 00JacTH
CBEPXHM3KHX YaCTOT.
9. [laposast MOJIHIS H €€ TIPHPOJIA.
10. Maruurnoe moste 3emiin,
1. Monuust u eé nipupoja.
12, DnexTpHYecTBO B )KMBBIX OPraHHU3Max.,
13. Dnexrpuuecrso B arMocdepe.
14, Jlaszepno-ninynupoBaHHbIe THAPOANHAMHYECKHE BOJIHBI.
15, dusnueckne METOABI PETHCTPAIHH 3EMIIETPACEHHIL.
16. Tlpumenenue ynbTpasByka B HHTPOCKOMHH.
17. Buorpagus A.C. ITonona.
18, BosoKOHHO-OIITHYECKHE MHPOCKOTILL.
19. Coune.
20. Kocmosoruueckoe KpacHOE CMEITEHHE.
Crncok Moker ObiTh 3HauMTeNbHO pactupeH. Temy pedepara CTYACHTEI COINACYIOT ¢
IPEroiaBaTesicm,
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Qoms OUEHOUHBIX CPENCTB JUlsl IPOBECHHS ATTECTALHHE YPOBHSI chopmupoBamnocTH
KOMITETEHIMH 00YHaIOMXCs 110 JIMCUUILTHIIE OOPMIETCS OTAENEHEIM L0KYMEHTOM.

7. YUYEBHO-METOAUMYECKOE U MHOPOPMAINMOHHOE OBECIIEYEHNE

7.1. KuurooGecneueHnocrn

JANCHHUITJIMHBI ®U3UKA

Hanvenosanue nutepatypui: asTop,
Ha3BaHMe, BHI W3aH s,
H3NATENLCTBO

Con uzpanus

KHHUI"OOBECTTEYEHHOCTb

Konnuecrso axsemnnspon
u3nanuit B ubnuorexe Bal'V B
coorercTeun ¢ PIrOC BO

Hannumne B anexrponnoii
oubsmorexe Bal™y

2

=
J

4

OcHoBHas

JuTeparypa

1. Kyanu, AJtercanpp
Astexceesnu. Yuebnoe nocobue juis
CAMOCTOATENLHOH padoThl Mo (pusuke
foAL AL Kynnw, JLB. Mypos;
Bragumupekuit - rocynapersedblii
YHHUBEPCHTET — MMEHK  AJleKkcaHipa
['puropsesnua 1" Hukonas
I'puropsesnyua Cronerosbix (Bnl'Y) |
Man. Bonagumup: Wana-so Bal'y,
2017 — 128 c.: un. — Bubamorp.: ¢,
155-156. ISBN 978-5-9984-0822-9.

2017

180

[ 24 Ky, AJtereanap

AllekeeeBnu. Dusuka

METOANHUECKHE YKazaHus K
TEOPETHYECKOMY mMarepuaiy,
NPAKTHUECKHM 3AUATHAM H
JAMAHUAM,  TECTaM,  KOMIUJIEKCY
srabopatopHLIX padoT Julsl CTYAEHTOR
AHCTAHLHONION popmbl 0ByucHus /
Ao AL Kyauwm, JIo B, I'pyuckas
Brapumupcknii  rocynapcTBeHHblit
VHUBEPCHTET — uMenn  Anekcanapa
I'puropsesnua 1" Hukonas
'puropsesnua Croneronbix (Bal'V),
Kagenpa odmeit 1 npukiansoii
(Gusukn ; mon per. A AL Kynnwa . —

| Braaumup : Briagumupcekuii

FOCYAPCTBE NI YHUBEPCHTET
nvenn Anexcanapa 'purophesiua 1
Hukonasn puropbhesnua CTONETOBBIX
(Bal'Y), 2013 .— 214 ¢. @ un., Taoun.

- Mimeeres anexrponnas gepeus —
budnwmorp.: c. 211-212.

2013

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

-

3. Dusnka : METONLNUCCKHE YKA3aH sl
JUIE TIOAFOTOBKM  CTYIEHTOR K
recruposaniio / AL D, Tankun [u
ap.] : Braaumupekui
FOCYAPCTRE HHbI YHHBEPCHTET
nvenn Anexcanapa 'puropbesutia u
Hukonas Ipuropbesnua CTONETOBbIX

(Bal'Y),  Kagenpa  obuweil 1

npuknannoil pusnkn.— Baaanmup
Buiaanmupceknii FOCYAAPCTREHHbI i

' VHHBCPCHUTET  HMCHH AJIG](CHIU[DH

['prropbeBHyia 1 Hukonas
I'pruropsesnua Cronerosbix (Bial'y),

2013

http://e.lib.visu.ru:80/han
dle/123456789/3390
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2003 — 243 c¢.: uin. — HMwmeercy
IEKTPOHHAN Bepeus.— Bubnnorp.:
c. 242,

4. Antonoma, M.A. OU3MIKA.
| Mexannka. Monekynspuas (usuia.
| Tepmosnnanmuka.  nekTpuuecTso.
| Marueruzm, MexaHnunieckne

| kosebanmg w0 Bosnbl,  BonHosas

[ onrrka:  yuebnoe nocobie/ M.A.

| AnTOHOBA. 10.K. Kokypuna;
| Buaaum. roc. yu-1 um, Al u H.I,
|

Cronerossix. — Bnannmup: Misa-so

Bal'y, 2017 1ISBN 978-5-9984-0776-
5

2017

250

J_-[OI'IOJ'I HUTEJIbHAS JIUTEpaTypa

I. Pagkun, Apraanii ®epoposuy,
Jlekunmn no  uznke B 4 oy,
[vucOnoe nocodue] / A. . Tanku ;
1 Brapumupeknii - rocynaperseniblii
| yuusepenrer (Bal'yY) — Baagumup

Branumupeknii rocynaperaenHblii
i yrusepeurer (Bnl'V), 2004-2007.

2004 - 2007

http://e.lib.visu.ru:80/han
dle/123456789/469

' 2. Heprorn A.I'.  3apaunnk  no
| Quznke:  YueGHoe nocobue s
5 prysos /[ A. I Uepros, A. A.
| BopoGbes. — 8-¢ n3it., nepepab. U
aon. = M. @usmaranT, 2007, — 640
c. i, tadn. — ISBN 5-94052-098-
7.

2007

3. Imurrpuera, Enena Banepuenna.
Yuebnoe nocobue 1o (puszmke
sexanuka / E. B Jvurpuesa, B. C,
I newmsues : Brauumupeknii
roCylapCcTBeHHBI i YHHBEpCUTET
(Bal'y) — Brauanmup
‘ Bragnvupeknii - rocyaapersensbiii
- yuusepenrer (Bal'y), 2009 — 143
¢. : wn, Tabn. —  Hwmeercs
| aslekrponnas sepeust .— budinorp.:
| ¢. 143, ISBN 978-5-9984-0005-6.

2009

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

| 4. Capeapes  V.B. Kypc ob6ueil
C(uzuki o yuebHoe nocodue g
| wryson: B 3 1./ M. B. Casenues. - 7-

e u3n., crepeorun. — CI16.: Jlan,
12007 -~ (Jlywuiie  knaccHueckue
- yueGunkn) (Knacenveckas  yueGnas
| mrreparypa no (usuke) (YueSumin
| BY308B. Cneuuanmmn
| smreparypa). — ISBN 978-3-8114-
| 0629-6.

2007

8. MATEPHAJIBHO-TEXHUYECKOE OGECINEYEHUE JUCHUATIJINHLI

Jlis peanuszaiuy JIMCIUIIHHLI

(1)1/13]11(21 HMCIOTCH  CHEIHAJILHLIC IIOMELILCSHIsT  JJIsl

[TPOBCHACH ML 3aUSITHH  JIEKIIMOHHOT'O THIIA, 3aHATHH OpaKTHYCCKOro Tuia, TIPYIIOBLIX H
HHJIHBHAYAILHLIX KOI-[CyJ]b’rﬁHHﬁ, TCKYLICIO KOHTPOJIA U HpOMG)K)’TO‘-IHOﬁ arrecTalim, a Taxxxe

MMOMENIEHUST  JUISI  CaMOCTOSITEIILHOM pELGOTBI.
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JA0OPATOPHAX MEXAHMKH M MOJIEKYTSPHOI (PU3HKH (428, 429), snexrpomarnerusma (425, 426),
onTuku (422, 424),

[Tepeuenn HCIOML3YEMOrO  JIHIEH3HOHHOTO IPOrpaMMHOT0  O0eCHeYeHus: MmaKkeT OQHUCHBIX
rporpamm Microsoft Office, Microsoft Open Licence - 61248656

?abouylo IPorpamMMy CoCTABHI

podeccop kadenper Oulld, 1.¢.-M.H. JLB. ®ypon

Pentensent / ‘
(mpejcrasurens padorogares) Auelt. ﬁ%ﬂewmyg;ﬂ;’g [fﬂww%w"; /Q/D A Nomewss
potoie

Hporpana pacemorperra u oj06pena na saceanun Kadyejps o6uas u IpHKIaaHas (pU3nKa

Mpotokon Ne 7 or 8. 08 20/9  roma

3ase/rytommii kade/ipoii /( B.B. Jlopoixkon

Pabouast nporpamma pacemoTpena u 0j00peHa Ha 3aCeiaHum yugOHO-METOIMUECKOIT KOMUCCHH
narpasiictist 02.03.01 «MaremaTuka 0 KOMIILIOTEPHEBIE HAYKH»

[poroxkon Ne 7 o1 0309 20/9 rona

[Ipencenarens xomucenn @1 B.J1. bypxos
& S
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