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I. OPTAHU3AIIMOHHO-METOJUYECKHAI PA3IEJ

esan n 32124 0CBOEHUS TUCHUTLINHBI

Henpto nucuumiuubl «Duzuka»: aBisercss GOpMHUpPOBAHUE CIIOCOOHOCTEH MPUMEHSTH
OCHOBHBIE 3aKOHBI (M3UKU U (PU3MUECKHE METOJIbl MCCICAOBAHUM NJIsi pEUIeHUs 3a/1ay
npodeccuoHanbHOM 1eITeIbHOCTH.

3anaun AMCUUIUIMHEBL «Du3uKay:

- U3Y4YEHHE OCHOBHBIX (U3NYECKUX U  (PU3UKO-XUMUYECKUX METOJOB IS
MHCTPYMEHTAJIbHOM OLICHKHM NOKa3aTesiel KauecTBa U 0€30MaCHOCTH NPOAYKIIUH;

- U3Y4YEHUE OCHOBHBIX (U3UKO-XMMHUYECKUX U (U3HUYECKUX METOAOB IOBBIIICHUS
3((PEKTUBHOCTU TEXHOJIOTUN B PECTOPAHHOM OU3HECE.

MecTo JUCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NMPOrpaMMbl
Jucnuminna «Pu3rkay, OTHOCUTCA K 00s13aTeNIbHON YaCcTU y4eOHOTo IjIaHa.

O0beM TUCHMILVIMHBI M BUABI y4eOHOH padoThI
Tabmuma 1

Bcero yacoB no ¢popmam 00yueHust

IMoka3zarenn o0 beMa JTUCHUILIINHBI *

ouHasn 3a04Hasn
O0beM AUCIHIINHEI B 3a4€THBIX €IUHULIAX 33ET
O0BeM QUCIAILUIMHEI B aKaj.uyacax 108
[TpoMexxyTodHasT aTTeCTAIHS: 3auem 3auem
¢bopma
KonrakTHasi pa6oTa 00y4arommxcs ¢ 42 10
npenoaasareneM (KoHTakT. yacel), Bcero:
1. KonrakTHas paboTa Ha POBEIECHUE 3aHATUI 8
JIEKIIMOHHOT'O U CEMHHAPCKOTO THIIOB, BCETO 40
4acoB, B TOM YHCJIC:
®  JICKITUU 12 4

® [PAKTUYCCKUC 3aHATUSA - -

e 7ab0OpaTOpHbIE 3aHATHUS 28 4

B TOM YHCJIC IPAKTUYCCKAA IMOATOTOBKA - -

2. Nanusuayansablie koHcynpTammn (MK) - -

3. KonrakTHas paboTa o mpomMeKyTouHOH
arrecranuu (Katr)

4. Koncynprarus nepen sx3amenom (K9) - -

5. KonrakTHas pabota mo npoMexyTo4Hoin
aTTecTalluy B IEPUOJ] 3K3. CECCHH / CECCUU - -
3a0yHukoB (Kartak)

CamocrosiTtesbnas padora (CP), Bcero: 66 98

B TOM 4HUCIJIC: -

e  CaMOCTOATENbHAS paboTa B IIEPHO IK3.
ceccuu (CPk) 2

e camocrosiTenpHas pabota B cemectpe (CPc) 66 96

B TOM 4YHCJIC, CAMOCTOATCIbHAA pa60Ta Ha - -




KYpPCOBYIO pabOTy / KypCOBOW MTPOEKT

e pu3yuenue DOP

® N3YyYCHME OHJANH-Kypca WX €ro 4aCTH

¢  BBIINOJHCHHUC MHANBUAYAJIIbHOI'O UJIN

IPYNIOBOTO MPOEKTa

® U Ipyrue BUJIbI

66 96

IlepeyeHb MUIAHUPYEMBbIX Pe3yJabTATOB 00y4eHHS MO JUCUMILINHE

Tabnuua 2
®opmupyemble NHIMKaTOpPbI J0CTHKEHUS PesynbTaTnl 00yyeHus (3Hanus,
KOMIIeTeHIIUH KOMIIeTeH Ui YMeHUs)
(k00 u naumenosanue (k00 u naumenosanue
KOoMnemenuyuu) UHOUKAmMopa)
OIIK-2. Cnoco6en nmpumensTs | OIIK-2.2. Ucnons3yer OIIK-2.2. 3-1. 3HaeT OCHOBBI

OCHOBHBIE 3aKOHBI U1 METO/IbI
HCCIIETIOBaHUI €CTeCTBEHHBIX
HayK JJIs peleHus 3a1a4
npodeccnoHanbHOM
JeSITEIbHOCTH

OCHOBHBIE (PH3UKO-
XMMHYECKHE U XUMUYECKHUE
METO/Ibl aHAIN3A /IS
pa3pabOTKH, HCCIIETOBAHUH U
OKCHEPTHU3BI TPOAYKIHH
OOIIECTBEHHOTO MTUTAHUS U
UCTIOJIB3YEMOTO CHIPhS

(bU3HYECKUX, XUMHYCCKHX, (PU3UKO-
XMUMHYECKHMX U OHMOJIOTHYECKHX
METOAOB U1 HMHCTPYMEHTaJIbHOU
OLICHKM TIOKa3aTejeld KadecTBa H
0€30MacCHOCTH MPOTYKIIUU

OIIK-2.2. V-1. Ymeer npoBOIUTH

CTaHJApTHBIE  WCIBITAaHUH  TI0
OIPENIEIIEHUIO roKaszareJeu
(bu3MKO-MeXaHUYECKUX U (pU3nKo-
XMUMUYECKUX CBOWCTB
HCIOJIb3YEMOTO CBIPBS,
noiy¢habpuKaToB " rOTOBOM

MPOAYKIUH MTUTAHUS




I1. CONEPY)KAHUE JUCHMUIIIAHBI

Tanbl GOPMUPOBAHMS M KPUTEPUH OLleHUBAHUS CPOPMHUPOBAHHOCTH KOMIIETEHIIMH y CTY/IeHTOB 0YHO# (GopMbI 00yUeHUs

Tabnuna 3
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Cemectp
1. Tema 1. ®usuyeckre OCHOBBI MEXaHUKH. ITpenmer ¢u3ukn. Metonsl (u3HIECKOro 4 6 14/- 24 O K/p I[
HCCJICIOBAHUS: OIBIT, TUIIOTE3a, IKCIIEPHUMEHT, Teopusi. Baxxueiine stanst ucropun ¢usuku. Poss dusuku B
Pa3BUTHH TEXHHKU U BIMSHUE TEXHUKH Ha pa3BUTHE (QHU3UKH. PasMepHOCTH u3mdeckux BenmduH. OCHOBHBIC
equunns! CH. Ipenmer mexanuku. Kunemarnka u fuaamuka. Kiaccnueckas Mexanuka. Ou3ndecKkue MOIEIH:
MaTepHallbHas TOUYKa (4acTHIIA), CHCTEMa MaTepHaIbHBIX TOUYEK, a0COIIOTHO TBEPJOE TeJIO, CIUIOLIHASA Cpela.
IIpoctpancTBo m Bpems. KuHemaTnueckoe omnmcaHWe [ABIDKEHHS. IIpsMoOIMHEHOE [BIDKEHHE TOYKH.
JIBMKEHNE TOUYKM IO OKPY)KHOCTH. YTJIOBas CKOPOCTb M yrioBoe yckopeHne. CKOpPOCTh M YCKOpEHHE Iph
KpUBOJIMHEHHOM JBW>XeHHU. HopmasnbHoe M KkacartenbHoe yckopenue. CteneHu cBoOOAbl U 00OOLIEHHbBIE
KoopauHaThl. Umcno crenenei cBoOobl aOCOMOTHO TBEpAOro Tena. Bexrop yrmosoi ckopoctn. OcHoBHas
3aj1a4a JUHAMUKN. [TOHATHE COCTOSHUSA B KIIaCCHYECKOH MEXaHUKe. Y paBHEHHs JABIKEHHA. Macca M MMITyIIbC.
I'paHuIBl IPUMEHUMOCTH KJIACCHYECKOTO CIIOco0a ONMUCaHUs JBIKEHUS yacTHL. [lepBblit 3akoH HproToHa 1 0 OI1
MOHSTHE WHEPIHAIBHON CHCTeMBI oTcueTa. Bropoit 3akon HrploToHa kak ypaBHeHHe IBrkeHHs. Cria Kak i K-
TIPOM3BOAIHAS UMITyIIbca. TpeTnii 3akoH HeroToHa 1 3aK0H coxpaHeHHs uMITynbca. HenHeprmaabHbIe CHCTEMBI
orcyera. Cuibl HHEpIUH. 3aKOH COXPAHEHUs UMITyIIbca Kak (yHIaMeHTaIbHBII 3aKOH NpHUpoAbl. PeakTiBHOE K- | 2.2
nBikenue. LlenTp uHepuuu. AJUIMTHBHOCTL Macebl. Teopema o IBrkeHUHM 1ieHTpa uHepiuu. CucTemMa IeHTpa 2. 3-1,
nHepun. MoMeHT uMITynbca. 3aKOH COXPaHEHHS MOMEHTa HMITyJbca. MOMEHT CHJIBL. YpaBHEHHE 2. v-1

MOMEHTOB. JIBIbKeHHe B IEHTpanbHOM mone. PabGora um kuHeTnueckas sHeprus. MomHocTs. CBsI3b MEXTy
KMHETHMYECKUMU DJHEPTHAMH B PpasIMYHBIX CHCTEMaxX OTCYeTa. OJHEprusl JBWKEHHs Tela KakK LEeJoro.
BuyTpennss sHeprus. KoHcepBaTHBHEIE M HEKOHCEPBATHBHBIE CHIIBL IloTeHnuaneHas sHeprus. 3aKoH CO-
XpaHEeHHs dHepruu B MexaHuke. OOmedu3HyecKuil 3aKOH COXPAHEHHs PHEPrHU. YPaBHEHHS ABIDKCHHSA H
paBHOBECHsI TBEPJOro Tena. IIoHATHE CTaTHYECKM HEONPENENEHHBIX CHCTEM. DHEPIrHsl JBIXKYILETOCS Tena.
MoOMeHT MHEpIHH Tella OTHOCHTENBHO OcH. BpamarensHblii MoMeHT. OOmue cBOICTBa JKHIKOCTEH M Ta3oB.
VpaBHeHHS paBHOBecHs] H JABIDKGHHS OKUIKOCTH. lMpieanbHas u Bs3Kas OKMAKOCTb. ['HMapocTaTuka
HEC)KUMaeMOil kuakocTn. KuHemaTHdeckoe ONMMCaHUE MABMKEHMS SKMIKOCTH. CTalllOHapHOE JBHKEHHE
npeanbHoH xuakoct. Kosddurmenr Bsaskoctn. Teuenne sxunkoctu 1o tpybe. Popmyna ITyaseitns. 3akoHs!
nono6usi. dopmyna Crokca. ['mapoaunamMuueckas HeyCTOHUYUBOCTD. TypOyIeHTHOCTh. YTIpyrue HanpsoKeHHsI.
3akon I'yka. PacTskeHune U cxkaTHe CTEpKHEH.




Tema 2. MonekynsapHas (QuU3MKa U TEPMOJWHAMUKA. [lusammucckue n
CTATUCTHYECKHE 3aKOHOMEPHOCTH B ¢m3uke. CTaTHCTHUECKHH M TepMOAMHAMHYEcKHil Meronbl. TemtoBoe
IBIKEHHE. MaKpOCKONIMYECKHe IapaMeTphl. YpaBHEHHE COCTOSHUS. BHyTpeHHss sHeprus. MIHTeHCHBHBIE U
9KCTCHCHBHBIC TapaMeTpbl. YPaBHEHUE COCTOSHUS HCabHOro rasza. OCHOBHbBIE 3aKOHBI HJICAJIBHOIO rasa.
JlaBneHue rasa ¢ TOYKU 3pPEHHS MOJICKYISIPHO-KHHETHYECKOH TEOpHH. MONeKyIsIpHO-KHHETHYECKHI CMBICI
TeMnepaTrypel. BeposTHocTs M dmokTyanmu. Pacmpenenenme MaxkcBemia. Pacmpenenenue dacTui 1o
a0COJIOTHBIM 3HAUCHUSAM CKOpOCTH. CpeliHsis KuHeTHYecKas SHeprus 4actuil. CKOPOCTH TEIIOBOTO JBMKECHUS
gactun. Pacmpenenenne bonbrvana. Pacnpenemenne I'm66ca. TemmoeMKOCTh MHOTOaTOMHBIX —Ta30B.
OO6patuMble 1 HeoOpaTHMBIE TEIUIOBBIE Ipolecchl. IlepBoe Hada o TepMOAMHAMUKH. DHTpomms. BTopoe
HayaJlo TEPMOJMHAMHUKH, TEPMOJIMHAMHYECKHE MOTCHIMAbl M YCIOBHS paBHOBecHs. TepMOAMHAMHYECKHE
npeoOpazoBanus. TeroBble Mamuebl. [ukn Kapao. Makcumanbnbiidi KI1JI TeroBodt Mammbl. [IpuHIun
Bo3pacTaHus SHTporuu. [Torstue o pusmyeckoil kunernke. uddysus u TemronpoBogHocts. Koodpunuent
muddysun.  Koadouiuent TtermmonpoBoaHoctd. TemrepaTypompoBOIHOCTh. Bpems BblpaBHHBaHHS.
Juddysus B ra3ax u TBEpAbIX Tenax. BsazkocTs. JuHaMuYecKHii 1 KHHEMaTHIECKHIT K09 QHIIEHT BI3KOCTH
ra3oB H JKHIKOCTeH. DJIeKTPHUECKHil TOK B BakyyMe. TepMOdIeKTpOHHAs dMHCCHS. DIEKTpHYeCKHil TOK B
rase. [Iporeccsl HOHU3ALUK U PEKOMOMHALMH. DIEKTPOIPOBOAHOCTD CIa00MOHN3UPOBAHHBIX ra3oB. [loHsaTHEe
o miaa3me. IlnasmeHHas wactora. [lebaeBckas IIHMHA. DJIEKTPONPOBOAHOCTH Miaa3Mbl. PDa3bl u (asosbie
npeBpaieHus. YcioBue paBHoOBecusi (a3. daszoBble auarpammbl. YpaBHenue Kiameiipona — Kiaysuyca.
Kpurnueckas Touka. MeracrabuiibHble cocTosHus. TpoitHas Touka. YpaBHeHue Bau-nep-Baanbca. @a3oBbie
TIepexo/Ibl BTOPOro poja.

14/-

22

K/p

Tema 3. 3HeKTqu€CTBO U Mar"He€Tu3M. IIpenmer kiacCHYecKOH >IeKTpOAMHAMUKH. Vnmes
OMM3KOAEHCTBUS. DIEKTPUYECKUI 3aps] M HAIpPsHKEHHOCTb AJIEKTPUYECKOro mouis. J[MCKpeTHOCTh 3apsija.
3akon Kysona. IIpuHIUI Cyneprno3uiMy. DJIEKTpUYECKUi aunosb. [I0TOK BeKTopa. DJIEeKTpOCTaTHYECKas
teopema ['aycca. Pabora snekrpocratnueckoro noist. Llupkynsanus snekrpocratudeckoro mnois. IloreHuunait.
CBs13b NOTEHIHAIA C HAIIPSDKEHHOCTBIO DJIEKTPOCTATUUECKOT0 MO, IIpOBOJHUK B 3JIEKTPOCTATHYECKOM HOJIE.
W neansubiii npoBoxHuK. [ToBepXHOCTHAS IIOTHOCTD 3apsiia. | paHUYHbIE. YCIOBYS Ha IPAHHIIE «IIPOBOJHHK —
BaKyyM». OJIEKTPOCTATHYECKOe Moie B HOMOCTH. KoOd(pOHUIHEHTH dIEKTPOCTATHIECKOH EMKOCTH U
JJIEKTPOCTATUUECKOM HHAYKIHU. EMKOCTb KOHIEHCATOPOB pPa3IMYHOH TreoMeTpHuYecKodl KoH(HUrypauuu.
OHeprus B3aMMOACHCTBUS DJIEKTPHIECKUX 3aps0B. DHEPTHUs CHCTEMBI 3apsHKEHHBIX NIPOBOIHUKOB. DHEPTHS
KOHJIeHcaTopa. [IIOTHOCTh 3HEPTUH IEKTPOCTATUYECKOTo MOJIs. Y CIOBHE CYIIECTBOBAHUS TOKA. 3akoHbl OMa
u bxoyns — Jlenna. Croponnue cuisl. 3/]C ranpbBaHHYecKoro siemeHTa. 3akoH OMa Juis ydacTka IemH C
ranbBaHNYEeCKUM 31eMeHToM. [TpaBmima Kupxroda. Dnekrpudecknii Tok B crutomHoit cpene. Cuna Jlopenna n
cuina Amrnepa. Bektop MaruutHON HHAYKIMH. OCHOBHBIE ypaBHEHHsI MarHETOCTaTHKU B BaKyyme. MarHuTHoe
1oJie MpocTeHUX cucteM. JIBUKEeHHE 3apsHKEHHON 9aCTULBI B DJIEKTPUYECKOM U MarHUTHOM NOJIsAX. BUTOK ¢
TOKOM B MarHMTHOM Tnoiie. [loTeHnuanbHas SHeprus BUTKAa C TOKOM BO BHEIIHEM MarHHTHOM mole. Pamka c
TOKOM B OJIHOPOJHOM MarHHUTHOM Mojie. MOMEHT cui, JeiicTByromuil Ha pamMKy. MHIyKTHBHOCTh AJMHHOTO
conenonna. Koaddumuent B3anmuoit nuaykunn. 3akon buo — Casapa. [Ipunimn cynepnosuiiu. MarautHoe
1oJIe KPYrOBOTO TOKa. SIBIICHWE 3JIeKTpOMarHuTHON mHIykunu. IIpaBmino JleHna. MarHuTHas SHEprHs TOKa.
TInOTHOCT MarHUTHOM SHEpruu. DHeprus U cuibl. [IIOCKUI KOHIEHCATOP ¢ AUANIEKTPUKOM. DHEPTHs JUITOIS
BO BHEIIHEM dJeKTpocTathdeckoM moine. [lomspusamuonnslie 3apsiasl. IlomspusoBanHocTs. Heomnopomnas
MOJSIPU30BAHHOCTE. JJIeKTpudeckoe cMenieHne. OCHOBHBIE YpaBHEHUS 3JIEKTPOCTATHKU HDIEKTPHKOB.
I'panuunble ycIOBHSA HA TpaHHIE pa3fiella «IUDIEKTPUK - JUAICKTPHK» U («IIPOBOIHUK — IUAICKTPUK).
[InoTHOCTH »HEpPrHM >IEKTPOCTATHIECKOTO IOMS B JHUANIEKTpHKE. JIIMHHBIA COJTEHOMA C MAarHETHKOM.
Monexynspasle TokH. HamaramdaenHocts. HeomHoponHass HaMarHWYeHHOCTh. HampspkeHHOCTH MarHHTHOTO
nonst. OCHOBHBIE ypaBHEHUS] MArHETOCTATHKM B BemecTBe. ['paHuunble ycioBus. DapaneeBckas u
MAaKCBEIUIOBCKasl TPAaKTOBKA SIBICHUS JJIEKTPOMAarHUTHOM mHAyknud. Tok cmemieHus. Cucrema ypaBHEHHIT
MakcBemta. BekTopHbBIH U CKaIpHBIH NOTeHIHAIB! oyisl. CKOPOCTh PacIpOCTPAHEHHS JJIEKTPOMArHUTHBIX
Bo3MylieHUHA. BonHoBoe ypaBHenue. IImoTHOCTh Heprum. IIMOTHOCTH MOTOKA YHEPTUU. YCIOBHE MajlOCTH
ToKOB cMemneHus. Toku @yko. KBasucrannoHapHbIe SBICHUS B IMHEHHBIX IPOBOJHAKAX. Y CTAHOBIICHUE U HC-
Ye3HOBEHHE TOKa B Ilemu. ['eHepaTop mepemenHoro toka. Vimmenanc. Llemn mepemenHoro toka. J[Bmkenne
IIPOBOJHIKA B MATHUTHOM MoOJIe.

14/-

22




Tema 4. ®usuka kojaeOaHUl W BOJIH. Monstue o KoMebaTebHBIX npoueccax. EnuHbli
MoAxoJ K KoIeGaHHsSM pa3INYHON (U3MUYECKOH TNpuUpoAbl. AMIUIMTYAa, KpyroBas dacToTa, (asa
rapMoOHHMYecKnX KoneOaHuil. ClOXeHHEe CKAIPHBIX M BEKTOPHBIX KoieOanuid. KowmmiekcHas ¢opma
npejcTaBieHus konedaHuid. BekropHble auarpammel. MasTHUK, Tpy3 Ha NPYKHHE, KOueOaTelIbHbIA KOHTYP.
CBobOonuele 3aryxatomme Kkonebanus. KoaddummeHnt 3aTyxaHus, jorapuMuYecKHi  JEeKpEeMeHT,
no6potHOCTh. Da30Bast INIOCKOCTh OCHHILIATOpA. DHEPreTHIeckue COOTHOLISHHS ATl ociuusiTopa. [lonsaTue
0 CBSI3aHHBIX ocLMuIATOpax. [lelcTBUE NEPHOIMUECKUX TOJNYKOB HA FApPMOHMYECKUI ocuusuisitop. PesoHaHc.
OcuuiaTop Kak — CIEKTpanbHBI  mpubop. MopynupoBanuble KkonebGanus. CHeKTp — aMIUTHTYIHO-
MOZAYIHPOBAHHOTO KojeOaHMs. BEIHyKIeHHbIE KoIeOaHMS OCHIIUIATOpA IOJ ACHCTBHEM CHHYCOUIAIBHOM
cunbl. AMIUIMTYa U (pa3a npu BBIHYXKIEHHBIX KojiebaHusX. PesoHaHcHble KpuBbie. [Iporecc ycTaHOBIeHHsA
KonebaHuil. Bpemsi ycTaHOBIEHHUS U €T0 CBSA3b C JOOPOTHOCTHIO. BEIHY K/IeHHbIE KOTeOaHUs B JJIEKTPHIECKHX
nensx. MeTox KOMIUIEKCHBIX aMIumTyd. Ilapamerpudeckue KoneGaHHS OCHMILIATOPA. DHEPreTHIECKHE
cootHoleHus. [Tapamerpuueckuii pesonanc. Henuneitnpiid ocumuisitop. @u3nyeckue CUCTEMBI, COJIepIKaliie
HeNMMHEHHOCTh. ABTokoneOanmsa. OOpaTHast cBsa3b. IIOHATHE O peIaKCaIMOHHBIX KoJeOaHUSIX. BomHBL
IInockast cramuonapHast BonHa. Ilmockas cuHycompanbHas BonHa. berymme m crosume BomHbel dasoBast
CKOpPOCTb, JUIMHA BOJIHBI, BOJHOBOoe uucino. O¢dexr Jommiepa. CkalasipHble M BEKTOPHBIC BOJIHBL
Tonspusanus. MHTEpdepenHys cuHyconIaIbHbIX BOMH. PacnpocTpaHeHWe BONH B Cpelax ¢ IUCIepCHEil.
I'pynmnoBast ckopocTs 1 ee cBsi3b ¢ (a3oBoil ckopocThio. HopmansHas u aHoManpHast gucnepcud. OHoMepHOe
BOJIHOBOE ypaBHeHue. [IpoyiobHbIe BOJIHBI B TBEPIOM Teie. Bexktop YMoBa. Ynpyrue BOJIHBI B ra3ax U KU~
KOCTsAX. YjapHble BoinHbl. Ilnmockue snexkrpoMarHutHble BosHbI. Ilomspusanus BosH. Bekrop IloiHTHHTA.
Wanydenne nunonst. Coepudeckue U MUIHHAPUYECKHE BOJHEL MHTepdepeHIus MOHOXpOMAaTHYECKHX BOJIH.
KasumoHoxpomaTuyeckue BOiHbL. DYHKIMS KOrepeHTHOCTU. MHTepdepeHus KBa3UMOHOXPOMATHYECKHX
BonH. IHTepdepomerpsl. BpeMeHHOe U CIEKTpaJbHOE PAcCMOTPEHHE HHTEP(EPEHIIHOHHBIX —SIBJICHUM.
TIpuniun Ioiirenca — ®penens. [pubmmkenne Openens. Muarterpan u qudpaxuus Openens. [Ipubnmkenne
Opaynrodepa. Ipocteie 3amaun mudpakuun: audpakiys HA OAHOW W Ha MHOrHX mienmsix. Judpakunonnas
pemerka. Judpakuns Ha KpyriaoMm orsepctud. Judpaxmus PpayHrodepa M CHEKTpalbHOE pasioiKeHHe.
JludpaknyionHas peneTka ¢ CHHYCOUNAIBLHON mpolryckaeMocTho. [IpuHmumn ronorpadun. Pacnpoctpanenne
cBera B BemectBe. Jucnepcus auanekTpudeckoii nponunaemoctu. [ornomenue ceera. [Ipo3paunsie cpenbl.
Tlonspus3anust  BOMH HpPH  OTPHKEHUH.  OJIEMEHTHl  KPUCTAUIOONTHKH.  OJIEKTPOONTHYECKHE U
MarHUTOONITHYECKUE SIBIICHHUSL.
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Tema 5. KBanToBas n aToMHas (1)1/131/11(21. IpotuBopeuns kiaccuueckor (usuku. IIpobremsl
u3mydeHust 4depHoro Tema. DorosnexTpuueckuil 3¢¢eKT, CTaOMIBHOCT, U pa3Mepbl aToMa. OTKpBITHE
nocrosiHHON Ilmanka. KBanToBass MexaHuka. PensTHBHCTCKas MeXaHHKA. DJIEMEHTHI CIICIUATbHOW TEOPHH
orHocuTenabHOCTH. CTpoeHHe aroMHOro sapa. AromHas ¢usuka u dHepretuka. OOOCHOBaHHE el
KBaHTOBaHUS (IUCKpeTHOCTH): ombIThl ®panka u ['epma, ombitel Illtepra um I'eprmaxa, pe3oHaHCHI BO
B3aMOJEHCTBUY HEHTPOHOB ¢ AaTOMHBIMHU SIAPaMU, IIHOHOB ¢ HykioHamHu. [IpaBuo gactot Bopa. Jluneituatsie
CIEKTPbI aTOMOB. [IpHHLIUIT COOTBETCTBUA. DHEPrHsi U HMITYJIbC CBETOBBIX KBaHTOB. Dotodddext. Dddext
KomnTona. DneMeHTapHas KBaHTOBas TCOPHs U3IMydeHHs. BEIHY)XIeHHOE CIIOHTAHHOE H3TydeHHe (GOTOHOB.
Kooddunuenter Oinmreiina. TemmoBoe pasHoBecue wu3myueHus. I'mmote3a nme Bpoimsa. dudpaxmus
9NeKTpoHOB. Judpakius HeWTpoHOB. MMHMKpoYacTHIA B JByxuieneBoM HHTephepomerpe. COOTHOLICHUS
HeomnpezeneHHocTell. OIeHKa OCHOBHOTO COCTOSIHHS aTOMa BOZOPOJAa M DHEPTHM HYNEBBIX KoieOaHMit
ocumiTopa. OObSICHEHNE TYHHENILHOTO d((eKTa U yCTOIUMBOCTH aToMa. BonHOBBIE CBOWCTBA MHKPOYACTHIT
U COOTHOLIEHHs HeompeneneHHocTed. HaGopbl 0JJHOBpPEMEHHO H3MEPUMBIX BEIUYMH. 3a/laHUE COCTOSHUS
MHKPOYACTHI]; BOJHOBas (YHKIHS, €¢ CTaTHCTUUeCKHH cMbIcH. CyIepHnosuIys COCTOSHHH B KBaHTOBOI
TeopHu. AMILIATYa BeposiTHOcTell. OObsACHEHNE TOBEICHHS MaKpoyacTUIB! B HHTepdepomeTrpe. OObICHEHNE
mudpakuid HEWTPOHOB Ha KpHCTajuie. BeposTHOCTh B KBAaHTOBOM TeopuH. BpeMeHHOe ypaBHEHHE
HIpenunarepa. CramnonapHoe ypasaenue llIpenunrepa; crannonapHoe cocTosHUE. YacTHIBI B OTHOMEPHOM U
TpeXMEepHOM sIuKax. YacTuma B OZHOMEPHOH NpPSIMOYToJIbHOW siMe. IIpoxoskleHHe 4acTHIBI HaJ M IOX
6apbepoM. ['apmonnueckuid ocuusuisTop. VHepuuaabHble CHCTEMBbl OTCYETa M MPUHLMUI OTHOCHTEIHHOCTH.
Ipeobpasoanne I'ammnes. MHBapuanThl mpeoOpa3oBaHus. AOCONIOTHBIE M OTHOCHTENBHBIE CKOPOCTH M
yckopenns. IocTynartsl cnenmansHOi Teopun oTHOcuTenpHOCTH. IIpeobpasosanue Jlopenna. Ciencrust n3
npeodpasoBanus JlopeHa: cokpalleHne ABIKYLIMXCS MacIITaOO0B JIMHBIL, 3aMe/IeHUe ABMIKYIIHXCS YacoB,
3aKOH CJIOKEHUSI CKOPOCTeH. PensTHBHCTCKMII MMIynbc. YpaBHEHHE NBIKCHUS PENSTUBUCTCKOH YaCTHIIBL.
PabGora m osHeprusa. VIHBapmaHTHOCTh ypaBHEHHs JBH)KEHHsS OTHOCHTENBHO mpeoOpasoBanus JlopeHma.
MNuBapuantel npeobpasoBanus. [IpeoOpazoBanust Mwmmynbca ¥ SHEpruu. 3aKOHbBI COXPAHEHHsS SHEPrHU U
nmnyneca.  CronkHoBeHme dactun. Cucrema 1nenTpa wuHepumu. Iloporoas osHeprus. IIpuaimun
OTHOCHTEIFHOCTH B 3JIEKTPouHaMUKe. OTHOCHTENBHOCTh MarHUTHBIX M dJIEKTpUdeckux moned. Yactnma B
chepuyeckd CUMMETPUYHOM Mojie. BomopomononoOHbie aTombl. DHepreruueckue ypoBHH. IloTeHuumainsi
BO30yX/eHHs M WoHu3amud. CIEKTpsl BOJOPOAONOIOOHBIX aTOMOB. IIpocTpaHcTBEeHHOE pacmhpesieeHue
JNIeKTpoHa B atome Bozopoza. Illupuna yposreii. CTpyKTypa 3JI€KTPOHHBIX YPOBHEW B CIIOXKHBIX aTOMax.
Tunsl cBs3u 31eKTpoHOB B aroMax. [Ipunuun [Maymu. [Tepuonuueckas cucrema snementoB Jl. Y. Menaeneesa.
Mornexyna Bomopona. OO6meHHoe B3ammojeiicTre. ®dusmyeckas NpUpoga XUMHYeckoil cBsa3u. MowHas n
KOBAJICHTHAs CBSA3M. DJIEKTPOHHBIE TEPMBI JBYXaTOMHOH MoineKynbl. Konebanns n BpalieHns JByXaTOMHON
Monekynsl. KomeOaTenbHas W BpamatensHas CTpyKTypa TepMoB. KomeOaHHMs MHOTOATOMHBIX MOJIEKYJI.
MounexynspHeie criekTpbl.CTpoeHne aToMHBIX sjiep. DeHoMeHomorneckie MOAENH Aapa. SIaepHsle peaKImm.
MexaHH3MEI SICPHBIX peakimil. PaqnoakTHBHBIE TIpEeBpaIieHNs] AaTOMHBIX siiep. Peakius saepHoOro JeleHus.
ennas peakuust nenenust. SnepHsiit peakrop. [IpoOGiemMa MCTOYHHKOB 3HEpruu. TepMosaepHbIE peakiuu.
OHeprus 3Be3/l. YNpapiseMblii TepMosiepHbIii cuaTe3. KoaddunuenTtsr DifHmTeliHa Ul HHIYIMPOBAHHBIX
TIEpexo/IoB B JIBYXypOBHEBOH cucreme. IIpuHIMIT paboThl KBAaHTOBOTO TeHepartopa. TBepAOTENbHBIE M
rasopaspsssie jnaszepsl. Pagnocnexkrpockomnus. [lepssiit Masep. Merox Tpex ypoBHei. OTKpBITBII pe30HaTOp.
IIepBoie nazepsl. CTaTUCTHYECKOE OMKCAHKNE KBAHTOBOM CUCTEMBI, Pa3IHIMe M)XKy KBAHTOBOMEXaHHUECKOH U
CTAaTHCTHYECKOH BeposTHOCTIMH. Teopema HepHera 1 ee cinenctust. CHMMETpHs BOTHOBOH (DYHKIMH MHOTHX
OJIMHAKOBBIX 4acTHL. KBaHTOBBIE naeansHble rasbl; pacnpenencHus boze u @epmu. CTpoeHHe KPHCTAIIOB.
HccenenoBanne KpUCTAINYECKUX CTPYKTYp METOIAaMM PEHTIEHO-, DIEKTPOHO-, HeTpoHorpaduu. Touednsie
neeKkTsl B KPHCTAJUIAX: BaKaHCHM, NPHMECH BHEIPEHUs, NPHMeCH 3aMemieHHs. KpaeBble W BHHTOBBIE
IUCIOKAnUH. JIUCIIOKanus U IIaCTHYHOCTh. AKYCTHYECKHE M ONTHYECKHE KOIeOaHMS KPHCTAILIMYECKOH
pemieTky.  OKCHEepUMEHTAalIbHOEe HCCIeJOBaHHE KOIeOATEeNbHOrO CHEKTpa: MHOTJIOMIEHHEe HH(PAKPacHOro
M3IIyYEeHNs] B MOHHBIX KPUCTAIIaX, KOMOMHAIMOHHOE paccesHIe, Heynpyroe paccesHiue HeHTpoHoB. ITonsTre
0 ¢ononax. TemmoeMKOCTh KpPUCTAUIOB IPH HU3KHX U BBICOKHX TeMIepaTypax. Pemerounas
TerionpoBogHocth. O kBasummmynbce  ¢GoHoHa. Ilpomeccer  mepeOpoca.  Pasmepnsbiit  addext
TEIUIONPOBOIHOCTH KpHcTamioB. Dddekt Meccbayspa U ero npuMeHeHHe. DIEKTPOIPOBOHOCTh METAJIOB.
Hocurenu Toka B MeTamuiax, TOYHOCTh KIACCHYECKOW SIICKTPOHHOW TEOPUHU. DJEKTPOHHBIH (epmMu — rasz B
Meramie. HocuTenmn Toka Kak KBa3MYACTHIIBI, ODIEKTPOHHAS TEILIOEMKOCTb. OJIEMEHTHI 30HHOH TEOPHUH
KpUCTAUIOB. 30HHas CTPYKTypa SHEPreTHYECKOro CIIeKTpa 3JIeKTpoHOB. YpoeHp PDepmu. IloBepxHOCTH
®epmu. Uncao IEKTPOHHBIX COCTOSHUM B 30HE. 3aMOJIHEHNE 30H; METAILIBI, JUAICKTPHKH, HOIYIPOBOIHUKH.
Ionsatue gplpounoil mpoBoguMmocTH. CoOCTBEHHBIC U IPHMECHBIC IOIYNPOBOJHHKH. SIBIeHHE
CBEpXIIPOBOAMMOCTH. TepMonMHAMKKa CBEpPXNPOBOAHMKOB. KymepoBckoe crapuBaHHe Kak HEOOXOAMMOE
ycnoBue cBepxmpoBoguMocTH. KymonoBckoe oTrankuBanue u (oHOHHOe mpuTsDKeHHE. [loBepxHOCTHas
JHEprus Ha TPaHHIE MEXIY HOPMAalbHOW U cBepXmpoBoismed ¢aszamu. CBepXIPOBOJHUKU IIEPBOTO U
BTOporo poxa. Pome mpumeceii. BricokoTemmeparypHas CBEpPXIPOBOJMMOCTh. 3aXBaT M KBAaHTOBaHHUE
MarHUTHOTO NOTOKA. TyHHEeNbHBIH KOHTAKT. D dexT Jxo3edcoHa u ero NpuMeHEHHE.
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Konmakmmnas paboma no npomexncymounoii ammecmavuu (Kamm)
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Dopmol yueOHbIX 3A0AHUT HA AYOUM OPHBHIX 3AHAMUAX:
Onpoc (0.)

Dopmobl meKyuyeco KOHmMpOA:
Koumponwvuwie pabomot (K/p)

Dopmol 3a0anuil 011 MEOPUECKO20 PEUMUH2A:

Hoxknao (/1.)
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1. | Tema 1. ®usndeckre OCHOBBI MEXAHWKH. Ipenmer ¢usukun. Metomsl (GH3UUECKOrO
HCCIIEIOBAHKSA: OIBIT, THIIOTE3a, SKCIIEPUMEHT, TeopHs. Baxuelimme stans! ncropun ¢pu3uku. Pois ¢usnku B
Pa3BUTUH TEXHUKU U BIMSHUE TEXHUKU Ha pa3sBUTHE QU3NKH. PazmepHocTh dusnuecknx BenumunH. OCHOBHBIE
enunubl CU. Tlpenmer mexanuku. Kunemaruka u qunamuka. Kinaccnueckas Mmexanuka. @usndeckue MoIeIu:
MaTepuabHas TOUKa (YacTHIA), CHCTEMa MaTepHUallbHBIX TOUEK, aOCOMIOTHO TBEPIOE TEJO, CILUIOIIHAS Cpela.
IIpoctpancTBo u Bpems. KuHemaTndeckoe ONMCaHWE IBWKCHUSA. I[IpsMONMHEWHOEe NIBIKCHHE TOUKH.
JIBIJKEHHE TOYKM IO OKPY)KHOCTH. YTJIOBas CKOPOCTb M yrioBoe yckopeHue. CKOpPOCTb M YCKOPEHHE NP
KPHBOJIMHEIHOM IBM>XKeHMU. HopmanbHoe M KacarenbHoe yckopeHue. CterneHu cBOOOIbI W 00OOIIEHHBIE
KoopauHATHL. UHCIIO cTeneHel cBOOOABI abCOMIOTHO TBEpHOro Tena. Bektop yrioBoi ckopoctn. OCHOBHas

3aja4ya AMHaAMHUKH. [TOHATHE COCTOSHUS B KIACCHUECKONW MeXaHUKe. YpaBHEHHUs ABMKEHUs. Macca 1 UMITYNbC. OI1
I'paHuIbl MPUMEHHMOCTH KJIACCHYECKOTO Criocoba omucaHus ABMKeHMs yacTull. [lepbiid 3akoH HeloToHa M 0
MOHATHE MHEPHHUAIIBHOM cHCTeMBl OTcdeTa. BTopoii 3akoH HproToHa kak ypaBHeHue npuxkeHus. Cuia kak I K-
Tpou3BO/IHAs UMITyJbca. Tperuii 3akoH HbioToHA U 3aKOH coXpaHEHHU sl uMIybca. HennepuuanbHble CHCTEMbI 2.2.
orcyera. CHiibl HHEPIUH. 3aKOH COXPAHEHHUsI UMITYIIbca Kak (HyHIaMEHTaIbHBII 3aK0OH MPUPOabl. PeakTrBHOE K- 3-
nBWKeHue. LIenTp unepruu. AZMTHBHOCTh Macehl. Teopema o ABMXKEHHMH IeHTpa nHepuun. CrcreMa LeHTpa 2.
uHepuuu. MOMEHT HMIylbca. 3aKOH COXpaHEHHMS MOMEHTa HMIyJibca. MOMEHT CHJIbl. YpaBHEHHE 2. 1,
MOMEHTOB. [IBIKEHHE B LIEHTpAJbHOM moje. Pabora u kuHerHuyeckas sHeprus. MomHocTb. CBS3b MEXIY V-1

KMHETUYECKMMH 3HEPrUsSMH B Da3IMYHBIX CHCTEMAax OTCUeTa. OHEPrusl ABMWKEHMS Tejla Kak LEeNoro.
Buytpennsst sueprus. KonceppaTuBHble U HeKOHCepBaTHBHbIE cuuibl. IloTeHIManbHas SHeprus. 3akoH CO-
XpaHeHHs PHeprud B MexaHuKe. OOmedu3nueckuil 3aKOH COXpAaHEHMS SHEPIUH. YPaBHEHHUs IBIDKCHHUS U
paBHOBecHsl TBepJoro Tena. IToHATHE CTaTUYEeCKH HEONPENETIECHHBIX CUCTEM. DHEprus ABMXKYIIETOCS Tela.
MOMEHT MHEpIMH Tella OTHOCUTENBHO OCH. BpamatensHbiii MoMeHT. OOmIye CBOWCTBA KUAKOCTEW U ra3oB.
VYpaBHeHHST paBHOBECHS M JABIDKGHHS OKUIKOCTH. ljeanpHas U Bs3Kas OKUAKOCTh. [HOpocraTHka
HeC)KMMaeMol JKUAKOcTH. KuHeMarnueckoe oOIMcaHWe JBWKEHHS >KUAKOCTH. CTallMOHapHOE JABMKEHHE
uaeansHoit xuakocti. Koaddunment Baskoctu. Tedenne xuaxoctu no Tpyode. @opmyna [lyaseiins. 3akoHbI
nonodusi. Gopmyna Crokca. ['mapoauHamudeckasi HEYCTOWYUBOCTh. TypOyJICHTHOCTh. YTIpYrue HanpsHKEeHHS.
3akoH I'yka. PacTskeHue M ciKaTHeE CTEpIKHEH.
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Tema 2. Monekynsapras (u3uka W TEPMOIUHAMHUKA. [lunammueckhe u
CTaTHCTUYECKHE 3aKOHOMEpHOCTH B (m3mke. CTaTHCTHUSCKHH M TepMOAMHAMHYECKHH MeToxsl. TeruoBoe
JBIDKEHHE. MaKpOCKONMUeCKHe MapaMeTphl. YpaBHCHUE COCTOSHUS. BHyTpeHHss sHeprus. VIHTEHCHBHEIE U
9KCTEHCHUBHBIE ITAPaMETPBl. YPaBHEHHE COCTOSHHS HJealbHOro rasa. OCHOBHbBIE 3aKOHBI MEAJIBLHOIO Ta3a.
JlaBieHne ra3a ¢ TOYKU 3pEHHS MOJEKYIIPHO-KHMHETHYECKOH TeopHH. MoleKyIIpHO-KHMHETHIECKUH CMBICT
TeMmnepaTypsl. BepostHocTs m mokTyaruu. Pacmpenenenne MaxkcBemia. PacnpeneneHue wactunm 1o
a0COJIOTHBIM 3HaUYCHHUAM CKOpOCTH. CpeiHsis KuHeTH4YecKas Heprus 4actull. CKOPOCTH TEIUIOBOTO ABMKEHUS
gactun. Pacnpenenenne bomsnmana. Pacmpenenenne I'mb6ca. TemmoeMKOCTh MHOTOAQTOMHBIX —Ta30B.
O6paTtumble U HeoOpaTHMbIE TEIUIOBBIe Iponecchl. [lepBoe Hauyalo TepMOAMHAMUKH. DHTpomus. Bropoe
Hayajao TEPMOAMHAMUKH, T€PMOJHMHAMHYECKHE MOTEHLHANbl U YCIOBUS paBHOBeCHs. TepMoIUMHAMHUYECKHE
npeoOpa3oBanus. TerutoBbie MammHbl, [{ukn Kapro. Makcumanbnsiit KITJ[ TeruoBoit Mamuael. [IpuHImn
Bo3pacTanus dHTponuu. [lonsTue o usudeckoil kuneruxe. Juddysus u teronpoBoaHocTs. Koaddunuent
mudoysun.  Koadduuuent TtemmonpoBoaHocTd. TeMrepaTypompoBOAHOCTh. Bpemsi  BbIpaBHUBaHHS.
Juddy3nus B razax u TBEpABIX Tenax. Bsskocts. JmHaMHYecKHMH ¥ KHHEMaTHYECKUH KOd(PUIMEHT
BA3KOCTU Ta30B U O KUAKOCTeH. DJIEKTpPHYEeCKHH TOK B BakyyMe. TepMOIJIEKTpOHHAs OMHCCHSL.
OnekTpuyeckHii TOK B rase. Ilpoumecchl HOHM3aUMM ¥ PEKOMOMHALMU. JIEKTPONMPOBOIAHOCTH
c1a0OMOHU3UPOBAaHHBIX Ta3oB. I[loHsATHE 0 MIa3Me. ITna3mennas wacrtora. /[lebaeBckast [UIMHA.
OnextponpoBoxHOCTs Maa3Mbl. Pa3el u (asoBble mpeBpamieHus. YcioBue paBHOBecus (a3. Da3oBble
nuarpammsbl. YpaBHenue Kunameiipona — Kunaysuyca. Kputudeckas touka. MeracTaOMIIbHBIE COCTOSIHUSL.
Tpoliinas Touka. YpaBHeHue Ban-nep-Baanbca. @a3zoBble nepexo/ipl BTOPOro poja.
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Tema 3. 3HeKTqu€CTBO 1 Mar"He€Tu3M. Ilpenmer kiaccHYECKOH dIeKTpOAMHAMUKH. Vnes
OJIMBKOACHUCTBUS. DIEKTPUYECKUN 3aps] M HaNpSHKEHHOCTh 3JIEKTPUYECKOro mois. JIucKkpeTHocTh 3apsja.
3axon Kymona. IIpuHIun cymepnosunuu. DIeKTpudyeckwil aumonb. IToTok Bekropa. DieKTpocTaTHdecKas
Teopema ['aycca. Pabora snekrpocratnueckoro noist. Lupkynsauus snekrpocraruueckoro nosst. [loreHnuar.
CBs13b OTEHIHANA C HAIIPSHKEHHOCTBIO 3JIEKTPOCTATUYECKOr0 MO, IIpOBOIHHUK B 37€KTPOCTATHIECKOM HOJIE.
Vneansublit npoBogHUK. [ToBepXHOCTHAS INIOTHOCTH 3apsijia. I paHMYHBIE. YCIOBHS Ha TPAHHUIIE «IIPOBOJHUK —
BaKyym». OIIEKTpPOCTaTH4ecKoe TIoje B MmoiaocTH. KodhGHUIMEHTHI 3IMeKTPOCTATHYECKOH EMKOCTH U
9NIEKTPOCTATUUECKOH HHAYKIMH. EMKOCTh KOHIEHCATOPOB Da3IMYHON I€OMETPUYECKOH KOH(UIypalUH.
OHeprust B3aUMOJCHCTBHS 3IEKTPHISCKUX 3apAI0B. DHEPIHsl CHCTEMBI 3apsDKCHHBIX IPOBOJHUKOB. DHEPIHUs
KOHJIeHcaTopa. [INOTHOCTh SHEPriHK HIEKTPOCTATUYECKOTO MOJIA. Y CIIOBHE CYLIECTBOBAHUS TOKa. 3akoHbl OMa
u Jxoynsa — Jlenna. Ctoponnue cuibl. 9JIC ragpBaHudeckoro sineMeHnra. 3akoH OMa Juisl ydacTka Lenu ¢
ranpBaHHYeCKHM 31eMeHToM. [IpaBina Kupxroga. Dnekrpudeckuii Tok B crutomHoi cpene. Cra Jloperna n
cuna Amnepa. Bexrop MmaruutHol uHAYKIHH. OCHOBHBIE ypaBHEHMSI MATHETOCTATUKH B BakyyMme. MarHuTHoe
10JI€ MPOCTEHIINX CUCTEM. JIBUIKEHUE 3apsKEHHON YacTHUIIb B 2JIEKTPUYECKOM U MarHUTHOM MOJAX. Butok ¢
TOKOM B MarHMTHOM noiie. [loTeHnuanpHas SHeprust BUTKAa ¢ TOKOM BO BHEIIHEM MarHHTHOM moie. Pamka c
TOKOM B OJHOPOJHOM MarHUTHOM mojie. MOMEHT cui, JeHcTByIONMi Ha paMKy. HAYKTUBHOCTH AJHMHHOTO
conenonna. Koaddumuent B3anmuoi uanykuuu. 3akon buo — Casapa. [Ipunimn cyneprnosuiii. MarHuTHOE
1ojie KpyroBoro Toka. SIBI€HUE 3JIEKTpOMAarHUTHOW MHIyKImu. [IpaBuio JleHna. MarHuTHas 3HEprust Toka.
[110THOCTH MarHUTHOW SHEPrUU. DHEPTUS U CUIIBL. [1TOCKUIA KOHIEHCATOP € AUDICKTPUKOM. DHEPTHUS AUTIOINS
BO BHENIHEM 3JeKTpocTaTuueckoM mone. [lomspuzanuonnsie 3apanbl. IlomspuzoBannocts. HeomHopomHas
MOJISIPU30BAHHOCTE.  DJIeKTpH4eckoe cMenieHne. OCHOBHBIE ypaBHEHMS JJIEKTPOCTATHKH HAJIEKTPHKOB.
I'paHnuHbIe YCTOBHS Ha TpaHHIE pasfena «IUIIEKTPUK - AUIIEKTPUK» U IIPOBOJHUK — JHIIEKTPHK».
[110THOCTS 3HEPrHU DIEKTPOCTATHYECKOrO IO B AUAIEKTpUKE. JIMUHHBIA CONCHOHJ C MAarHETHKOM.
Monekymsapusle Tokd. HamaranuenHocts. HeonHoponHass HaMarHW4eHHOCTh. HampspkeHHOCTh MAarHHTHOTO
monst. OCHOBHBIE YpaBHEHUs MAarHeTOCTaTHKU B BemlecTBe. ['panuunsle ycnoBusa. PapameeBckas u
MAaKCBEJIOBCKasl TPAKTOBKA SBJICHHUS 3JIEKTPOMATHUTHOW HMHAyKIHU. Tok cmemenus. CucremMa ypaBHEHHI
MakxkcBemna. BekTopHBI ¥ cKaJSIpHBIIT MOTeHIMANbI oj1s1. CKOPOCTh PacIpOCTPAHEHHUS IEKTPOMATHUTHBIX
Bo3MmynieHnit. BonnoBoe ypaBuenue. IlnotHocts 3Hepruu. IINoTHOCTH MOTOKA PHEPTHH. YCIOBUE MAJIOCTH
TOoKOB cMemeHus. Toku @yko. KBasucrannoHapHbIe SBICHUS B IMHEHHBIX POBOJHUKAX. Y CTAHOBIICHUE U UC-
Ye3HOBEHHE TOKa B menu. ['eHeparop mepemeHHoro Toka. MMnenanc. Llenn nepemeHHoro toka. [[BrmxeHue
IIPOBOJHHKA B MATHUTHOM HOJIE.

18/-

18
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Tema 4. ®usuka xoaeOaHUl U BOJH. Mousitue o KoneGaTeNbHbIX nporeccax. EnuHbrit
MOAXOA K KOJIeOaHMSAIM pa3Nu4HOH Qu3HdecKodl NpHpOnsl. AMIUINTYZAa, KpyroBas 4YacToTa, ¢asa
rapMoOHHYecKuX Komebanuil. ClOKeHHE CKalIPHBIX M BEKTOPHBIX KoneOaHuil. KommiekcHas ¢opma
npencraBieHus KonebaHuil. BektopHble auarpaMmel. MasTHUK, IPy3 Ha MpYXUHE, KOJCOATENbHBIA KOHTYP.
CBoOonubple  3aTyxatomme Kkonebanus. Koaddumuent 3aTyxaHus, JOorapu(pMHYECKHH  IEKPEMEHT,
J06poTHOCTh. Da30oBast INIOCKOCTh OCHHILIATOpPA. DHEPreTHIeCKUe COOTHOLICHNUS IS ocumuIATopa. [lonsrue
0 CBSI3aHHBIX ocuMUIATOpax. [lelicTBUe NMepUOJUYECKUX TOJYKOB Ha TapMOHMYECKUH ocumuiiaTop. PesonaHc.
OcuaTop  Kak — CHeKTpanbHBIE  mpubop. MopynmupoBanuble  konebaHuss. CHEKTp —aMIUIMTYJHO-
MOZYIUPOBAHHOTO KojeOaHus. BBIHyXJeHHbIE KONeOaHUS OCIHMIUIATOpPA MOA JCHCTBHEM CHHYCOHTAIBHOU
cHiIbl. AMIUIMTYIa U (a3a mpu BBIHYXKICHHBIX KojieOaHusx. Pe3onancusie kpuBbie. [Iporecc ycTaHOBICHHS
KonebaHuil. BpeMs ycTaHOBIICHUS U €T0 CBSI3b C JOOPOTHOCTBIO. BhIHYKIEeHHBIC KONEOaHHS B DIEKTPUISCKUX
nemsax. MeToj KOMIUIGKCHBIX aMmIumuTyd. Ilapamerpuueckue KoieOaHUS OCLIIUIATOpA. DHEPreTHYeCKHe
cootHouenus. [Tapamerpuueckuii pesonanc. Henuneitnpiii ocumiuisatop. @usnyeckue CUCTEMBI, CoJepIKalie
HenuHeHOCTh. ABTokoneOaHus. OOparHast cBs3b. IIOHATHE O peNaKCAIIMOHHBIX KOJIeOaHHUsAX. BOMHEL
ITnockast cranmuoHapHas BosHa. Ilmockast cuHycowpmanpHast BoiHA. berymue u crosume BonHbL. da3zoBas
CKOpOCTh, JJHHA BOJHBI, BONHOBOe uncio. Oddexr [ommaepa. CkalaspHble W BEKTOPHBIE BOJHBL
IMonspuzanus. MHaTepdepeHnns CHHYCOMTANBHEIX BONMH. PacrpocTpaHeHHe BOJNH B Cpefax C JHCIIEPCHEH.
I'pynmoBast ckopocTb U ee CBsI3b ¢ (ha30Boil ckopocThio. HopmanbHas u anoManbHast ucnepcud. OqHOMepHOe
BOJIHOBOE ypaBHeHue. [Ipo/ioibHbIe BOJIHBI B TBEPJOM Tene. BekTop YMoBa. Yrpyrue BOJIHBI B ra3ax M sKuji-
KOCTsX. YnapHble BosHBL. Ilockue anmexTpoMarHuTHble BOJHBI. Ilomsipusauus BonH. Bektop IloiiHTHHra.
Wsnyaenue nunons. Cdeprueckue u MMIMHAPHIECKUE BONHBL. MHTEep(hepeHIuss MOHOXPOMAaTHISCKUX BOJIH.
KBasumoHoxpomaTtuueckue BoJHbL. DyHKIMSA KorepeHTHocTH. MHTepdepeHnns KBa3MMOHOXPOMAaTHYECKHX
BonH. MHTrepdepomerpbl. BpemeHHOe U CIEKTpalbHOE pPacCMOTpEHHE HHTEP(GEPEHIOHHBIX —SBICHUH.
IMpuamun Irolirenca — ®penens. [pnbmmokenne ®penens. Unterpan n nudpakuus Openens. [Ipudamxenue
Opaynrodepa. [Ipoctbie 3amaun mudpakuun: Iupakiys Ha OTHOW W Ha MHOrHX mienmsax. JudpaxkunonHas
pemrerka. Judpakuus Ha KpyriaoMm orsepcetud. Judpakmus PpayHropepa M CIEKTpalbHOE PA3IOKEHHE.
JludpaknuonHas penieTka ¢ CHHYCOWAAIBHON IpolryckaeMocThio. [IpuHiumn romorpadun. Pacnpocrpanenue
cBera B Bemectse. Jucnepcus quanekTpudeckoii nponunaemoctu. Iornomenue csera. IIpo3paunsie cpenbl.
IMonsgpu3anust BONH TPH  OTPOKEHHH. OJIEMEHTHl  KPHUCTAUIOONTHKH.  DIEKTPOONTHYECKHE U
MarHUTOONTHYCCKHUE SIBICHUSL.

18/-

20

K/p

13




Tema 5. KBanToBas n aToMHas (1)1/131/11(21. IpoTtuBoOpeuns kinaccuueckoi ¢pusnuku. [Ipodaembt
n3TydeHust depHoro Tena. Dotoomexrpuueckuil d¢pdexT, cTabMIbHOCTE U pa3Mepbl atoma. OTKpHITHE
nocrosiHHOl Ilmanka. KBaHTOBast MexaHWKa. PensTHBHCTCKas MeXaHHKA. DIEMEHTHI CIIENUAIbHOH TeopHU
otHocuTenbHOCTH. CTpoeHHe aToMHOro sapa. ArtomHas ¢usuka u 9Hepreruka. OOOCHOBaHHE HICH
KBaHTOBaHMsS (JUCKpeTHOCTH): ombITel @®panka u ['epra, omertel IlltepHa u I'epmaxa, pe3oHaHCH BO
B3aHMOJICHCTBUH HEHTPOHOB C AaTOMHBIMH SIIPaMH, IHOHOB ¢ HykJIoHamu. [IpaBuio gacror bopa. Jluneiqarsie
CIEKTpPBI aTOMOB. IIpUHIMII COOTBETCTBUA. DHEPIUs U MMILYJbC CBETOBBIX KBaHTOB. DoTodddext. Dddexr
KomnTona. DneMeHTapHas KBAaHTOBas! TEOPHs U3IyUCHNS. BBIHY)XIeHHOE CIIOHTAHHOE H3TydeHHe (QOTOHOB.
Koadpdunuentsr Dinmrelina. TemioBoe paBHoBecue u3mydeHus. I'mmore3za ne bpoitns. JIudpaxis
anekTpoHoB. Judpakuust HeliTpoHoB. MuUKpoYacTHIa B AByXieideBoM uHTepdepomerpe. COOTHOMICHHS
HeomnpeneneHHOCTeH. OIleHKa OCHOBHOTO COCTOSHMSI aTOMa BOJOPOAA U DHEPTUHM HYJIEBBIX KoleOaHHIt
ocruiaTopa. OObICHEHHE TYHHENbHOTO d(hdeKTa 1 yCTOHYMBOCTH aToMa. BOIHOBEIE CBOICTBA MUKPOYACTHI]
U COOTHOLIEHHs HeomnpeneneHHocTed. HaGopbsl OJHOBPEMEHHO HM3MEPUMBIX BEIMYHMH. 3aJaHUE COCTOSHMS
MHKPOYACTHUII; BOJHOBAsl (DYHKIMS, €e CTaTUCTHUYECKHH cMbIcl. CyNeprmo3uius COCTOSHHII B KBaHTOBOU
TEOpHH. AMILIHTY/Ia BeposiTHOCTel. OObsCHEHHE TOBEICHIST MaKpOJacTHI! B HHTephepomerpe. OObsiCHeHNE
nudpakiMd HEHTPOHOB Ha KpHcTauie. BeposATHOCTP B KBaHTOBOi Teopuu. BpemeHHOe ypaBHEHHE
HlIpenunrepa. CrannonapHoe ypasHenue llIpennnrepa; cranmonapHoe cocTosHue. YacTUIB B OTHOMEPHOM H
TpeXMepHOM sIuKax. YacTuma B OTHOMEPHOH NpsSMOYroyibHOU siMe. IIpoxojkIeHHe 4acTHIBI Ham M IOX
OapbepoM. ["apMoHMyeckuii ocuusuisiTop. VHepuuanbHble CUCTEMbl OTCYETa W IPUHLMII OTHOCHTEIbHOCTH.
IIpeobpa3zoBanne [ammnes. MHBapuaHThl npeoOpa3oBaHus. AOCOJIOTHBIE W OTHOCHTENBHBIE CKOPOCTH U
yckopenus. IocTynatsl cnenmanbHON Teopun oTHocuTenpHOCTH. IIpeobpasoBanue Jlopenma. Cuencrust u3
npeobpazoBaHus JlopeHIa: cokpalleHHe JBIKYIIUXCA MAcIITab0B JUIHHBI, 3aMe[JICHHE JBIKYIIUXCSA YacoB,
3aKOH CJIOXKEHHUSI CKOPOCTeH. PensTHBHCTCKMI MMITyIbc. YpaBHEHHE NBIDKCHHS DPEISITHBUCTCKOW YaCTHIIBL.
Pabora u oHeprus. HBapHAaHTHOCTb YpaBHEHHs IBIDKCHHS OTHOCHUTENIBHO IpeoOpasoBaHus JlopeHma.
WuBapuantel npeoOpaszoBanus. IlpeoOpazoBanus Mmmynbca W 3Hepruu. 3aKOHbI COXPAHEHUS SHEPTUM U
nmiynbea.  CronkHoBeHme 4wacth. Cucrema 1meHTpa wuHepnuu. IloporoBast oHeprus. IlpuHimn
OTHOCHUTEIBHOCTH B dJIeKTpoAnHaMUKe. OTHOCHTEIBHOCTh MATHUTHBIX U DJIEKTpHYecKHX mnosied. Yactuma B
chepuueck CHMMETPUYHOM IMose. BomopomomomoOnsie arombl. DHepreTHdeckue ypoBHH. [loTeHImasi
BO30yK/eHHss M HoHm3amuy. CIIEKTpBl BOJOPOJONONOOHBIX aToMoB. IIpocTpaHCTBEHHOE paclpenencHue
3NeKTpoHa B aTtome Bojopoxa. IllmpuHa ypoBHeit. CTpyKTypa 3/I€KTPOHHEIX YPOBHEIl B CIIOKHBIX aTOMax.
Turmsl cBsi3u 31eKTpoHOB B aroMax. [Ipunuun IMaymu. [lepuoauyeckas cucrema siaementoB [1. M. Menneneesa.
Morexyna Bomopona. OOMmeHHoe B3ammozelcTeue. Pusnueckas NpHUpPOIa XUMHUYECKOH cBs3u. VoHHas u
KOBAJICHTHAsI CBSI3H. DJIEKTPOHHBIE TEPMBI ABYXaTOMHOW MoJeKynbl. KoneOaHns W BpameHHs! ABYXaTOMHON
Mosekynbl. KonebarenbHas W BpamatenbHash CTpyKTypa TepMoB. KoneGaHUs MHOTOaTOMHBIX MOJIEKYII.
Monekymsipusle crekTpsl. CTpoeHHe aTOMHBIX siiep. DeHOMEHOIOrnIecKrue MO spa. SInepHble peaKiuH.
MexaHU3MEI SIEPHBIX peaknuid. PajioakTHBHBIE IIpeBpalIeHns] AaTOMHBIX sijiep. Peaknust siiepHoro AeNeHHs.
Hennast peakius neneHus. SnepHsiid peaktop. I[IpoGnema MCTOYHHMKOB SHEpruu. TepMosiiepHbIE peaKIyu.
OHeprus 3Be3/1. YTpapiseMblii TepMosiiepHblii cuaTe3. KoaddumuenTsr DiHmTElHAa 111 WHIYINPOBAHHBIX
NIepexoZoB B IBYXYpPOBHEBOH cucTeMe. IIpuHIMI paboTHl KBAaHTOBOTO TeHeparopa. TBepIOTENbHBIE H
rasopaspsiansie nasepsl. Pamrocnextpockonus. [TepBolid Masep. Meron Tpex ypoBHeH. OTKPBITHIA pe30HATOP.
ITepBrie nazepsl. CTaTUCTHYECKOE OMUCAHUE KBAHTOBON CHCTEMBI, Pa3IUUUe MEXIy KBAHTOBOMEXaHUYECKOH U
cTaTHCTHYecKOil BeposiTHOCTsIMI. Teopema HepHera 1 ee cnenctus. CHMMETpHs BOTHOBOH (DYHKIMH MHOTHX
OJMHAKOBBIX 4yacTULl. KBaHTOBBIE HMaeanbHbIE Tasbl; pacnpenencHus boze n @epmu. CTpoeHHe KPHCTAIIOB.
HccnenoBanne KPHCTAULIMYECKUX CTPYKTYP METOJAMU PEHTIEHO-, SJIEKTPOHO-, HeifTpoHorpadun. Toueunsie
neeKTsl B KpHCTAUIaX: BaKaHCHM, NPHMECH BHEIPEHUs, NPHMECH 3aMelleHus. KpaeBble W BHHTOBEIE
JUCIOKANUH. JIUCIOKanuss UM IIaCTHYHOCTh. AKYCTHYECKHE H ONTHYECKHE KOJIeOaHUsI KPHUCTAILTHIECKOU
pemreTku.  OKCHEpPUMEHTAlIbHOE HCCIeJOBaHHE KOIeOATENbHOIO CHEKTpa: IOIIIOIIEHHe HH(PPAKPaCHOTO
H3JTy9eHUs] B HOHHBIX KPHCTAJLIaX, KOMOMHAILIMOHHOE paccesHue, Heynpyroe paccesHue HeiitpoHoB. [TonsTre
o ¢ononax. TemmoeMKOCTh KpHUCTAUIOB MPH HHU3KMX U BBICOKHX TeMmIeparypaX. Pemerounas
TemwonpoBogHocte. O kBasummmynbce  ¢GoHoHa. IIpomeccel  mepeOpoca.  PasmepHbiii 3 dext
TEIUIONPOBOAHOCTH KpucTaiuioB. Dddext MeccOayspa U ero nmpuMeHeHHe. DIEKTPOIPOBOHOCTh METaJLIOB.
Hocurenu Toka B MeTaiuiax, TOYHOCTh KJIACCHUECKOH 3JIEKTPOHHON TEOpHH. DICKTPOHHBIH (epMu — ra3 B
meramie. HocuTemn Toka Kak KBa3sHYACTULBI, OJIEKTPOHHAS TEIIOEMKOCTh. ODIEMEHTHl 30HHOH TEOpHU
KpUCTAJUIOB. 30HHAs CTPYKTypa SHEPreTHYECKOro CIIEKTpa 3JIeKTpoHOB. YposeHb Pepmu. IToBepxHOCTH
®Depmu. Uncao IeKTPOHHBIX COCTOSIHUN B 30HE. 3alOIHEHUE 30H; METAIUIbL, TUICKTPHUKH, IOIYIPOBOIHUKH.
Ionstue mpipounodt mpoBoauMocTH. CoOOCTBEHHBIE M IPUMECHBIC IONTYNPOBOAHHKU. SIBIcHHE
CBEPXNPOBOANMOCTH. TepMoAMHAMHKA CBEPXNPOBOAHMKOB. KymepoBckoe crapuBaHHe Kak He0OXOIUMoOe
ycnoBue cBepxmpoBoauMocTu. KymoHoBckoe oTrankuBanue U (OHOHHOE HpHUTsDKeHHe. I[loBepxHOCTHAs
SHEprus Ha TPaHMIC MEKAY HOpPManbHOH M cBepxmpoBopsmell dazamu. CBepXIPOBOAHHKH HEPBOTO U
BTOpOro pozxa. Pomp mpumecell. BricokoTeMmneparypHas CBEpXIpPOBOJMMOCTb. 3aXBaT M KBAHTOBaHHE
MarHUTHOTO NMoToKa. TyHHenbHBIH KOHTAKT. DddekT Jko3edcoHa u ero mpuMeHeHHe.

18/-

18

K/p
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Konmaxmmnas paboma no npomesxcymounoit ammecmavyuu (Kamm)

CamocmoamenvHnasn paboma é nepuood k3. ceccuu (CPk)

Hmozo

108

Dopmol yueOHbIX 3A0AHUT HA AYOUM OPHBIX 3AHAMUAX:
Onpoc (0.)

Dopmobl meKyuyeco KOHmMpOA:
Koumponwvuwie pabomot (K/p)

Dopmol 3a0anuil 011 MEOPUECKO20 PEUmMUH2A:
Hoxnao (/1.)
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I1l. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHMUME JUCIUITJINHbI

PEKOMEHAYEMAS JINTEPATYPA
OCHOBHAA IMTEPATYPA

1. Kann, K. b. Kypc o6meit ¢usuku : yuedbHoe nmocodbue / K. b. Kann. —
Mocksa : KYPC : UHOPA-M, 2022. — 368 c. - ISBN 978-5-905554-47-6. -
https://znanium.com/read?id=393848

2. Xaspynsk, B. I'. Kypc ¢usuku : yueOnoe nmocobue / B.I'. XaBpyHsik. —
Mockgsa : UHOPA-M, 2021. — 400 c. — (Bsicuiee o6pa3zoBanue: bakanaBpuar). —
DOI 10.12737/762. - ISBN 978-5-16-006395-9. - https://znanium.ru/read?id=398324

JOHOJIHUTEJ/IBHASA JIMTEPATYPA

1. Hukepos, B. A. ®usuka ains By30B. MexaHuka U MOJICKYyJisipHas (uU3MKa :
yueOHuk / B. A. Hukepos. - Mocksa : [lamkoB u K, 2021. - 136 c. - ISBN 978-5-394-
00691-3. - Tekct : anexktponnsiid. - URL: https://znanium.ru/read?id=432244

2. TkaueBa, 1. A. ®usuka : nabopatopHbiii mpaktukyMm / M. A. Tkauesa. - 3-¢
u3a., crep. - Mocksa : ®JIMHTA, 2020. - 281 c. - ISBN 978-5-9765-2503-0. - TekcT :
anektponHbIid. - URL: https://znanium.ru/read?id=360967

HEPEYEHb UH®OPMAIINOHHO-CITIPABOYHBIX CUCTEM

1. CnpaBouno-mpaBoBas cucreMa Koncynsrant [Tnroc http://www.consultant.ru
2. CnpaBouHo-tipaBoBas cucrema ["apant https://www.garant.ru/

IHHEPEYEHDB ITPO®ECCHOHAJIBHBIX BA3 TAHHBIX

1. Baza oTkpbITHIX JaHHBIX MuHTpyaa Poccun https://mintrud.gov.ru/opendata

2. baza naHHBIX cTaHAAPTOB U periaameHToB denepanbHOTO areHTCTBa 1Mo
TEXHUYECKOMY peryaupoBanuio u metpojoruu (Poccranmapr) http://www.gost.ru

3. Poccuiickuit apxuB rocyJapcTBEHHBIX CTAaHAAPTOB, & TAKXKE CTPOUTEITHHBIX
HopMm u nipaBui (CHull) u o6pasuos opunudeckux gokymeHToB (PAT'C)
http://www.rags.ru/gosts/2874/

HEPEYEHD 3JIEKTPOHHO-OBPA3OBATEJIBHBIX PECYPCOB

1. OBC «3nanunym» http://znanium.com

2. Hayunas anektponHast Oubimuoreka elibrary.ru https://elibrary.ru/
3. Indigo

4. Moodle
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IHEPEYEHD PECYPCOB NHO®OPMAIIMOHHO-
TEJJEKOMMYHUKAIIMOHHOU CETHU "UHTEPHET", HEOBXO/JIUMBbIX /UIA
OCBOEHMA JUCHUMITJINHBI

1. Hayuno-rexauueckas oudaunoreka http://n-t.ru

2. XKypnan "Ksant" - http://kvant.mccme.ru/1994/02/index.htm

3. I'azera "®uszuka" - https://istina.msu.ru/journals/1475527/

4. Caiit "KiaccHas ¢usuka" - http://class-fizika.narod.ru/

5. ®usuka s abutypuenta. Pemenne 3amay. - http://www.abitura.com/#1

6. KBantoBas u siiepHast busnka -
http://nuclphys.sinp.msu.ru/introduction/index.html

NEPEYEHb MH®OPMAIIMOHHBLIX TEXHOJIOIUM, UCHOJIb3YEMBIX
P OCYHECTBJIIEHUU OBPA3ZOBATEJIBHOI'O HPOLECCA IIO
JAAUCHUIIJIMHE, BKJ/IIOYASA IHEPEYEHDb INPOI'PAMMHOI'O
OBECIIEYEHUA

1. Onepanmonnas cuctema Microsoft Windows 8.1; Microsoft Windows 10
2. ITaket oducubix nporpamm Microsoft Office Professional Plus 2010 Rus B
cocTaBe:
Microsoft Word
Microsoft Excel
Microsoft Power Point
Microsoft Access
3. ArtuBupycHas nporpamma «Kaspersky Endpoint Security» mist 6u3Heca
4. CumynsaTop cetu nepenadn qanHbix «Cisco Packet Tracer»
5. Penakrop nuarpamm «Ramus Educational»
6. Cpena pa3pabdotku «Visual Studio community»
7. NUHCTpYMEHT JIJ1s1 BU3YaJIbHOTO IPOSKTHPOBaHUs 0a3 maHHbX « MySQL
Workbenchy
8. Cpena mpoeKkTHpOBaHKE ArarpaMmbl kKiaaccoB «Modelioy
9. ntepakTuBHAs cpefa pa3paborku «Jupyter Notebook»
10. OducHBIN KOMIIOHEHT JIJIs1 aHaIu3a JaHHBIX «Power Pivoty
11. daitnoBslit apxuBarop «7Zip»
12. Ipunosxenwue A npocmoTpa PDF daiinos «Acrobat Adobe Readery

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIHUITIJIMHBI

Jucnuninuaa «dusukay obecrnedcHa:
TS TIPOBEICHUS 3aHATHH JIEKIIMOHHOTO TUTIA!
— y4eOHOW ayauTopuen, 00OpyIOBaHHON ydyeOHON MeOenbio, MyJIbTUMEIUUHBIMU
CpeICcTBaMU OOyUYEHUS AJIsl AEMOHCTPALlUH JICKIIUH-TTPE3eHTaIIHH;
JUI TIPOBEICHUS JTa0OPATOPHBIX 3aHATHI!
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— y4eOHOU aynuTopuei, 00OpyIOBaHHOW y4YeOHOW MEOENbI0 M TEXHUYECKUMU
CpeacTBaMu OO0y4YeHUS, CIY)KAIIUMHU JIJIsl IPEACTaBIeHUS YueOHONH MHpOpMaIUu:
Cucrema enuHUI] WHTEpHAMOHANBbHas (opmara Al, JeMOHCTpaIlMOHHBIC
TUTaKaThl TI0O OCHOBHBIM pa3JiesiaM Kypca;

— kaOuHeToM  (U3MKHM,  OCHAIGHHOW  JJAa0OpaTOpHbIM  00OpY/IOBaHHEM:
TUHAMOMETPBI, AJIEKTPOCKOIBI, 3JIeKTpodopHAs MaliuHa, MOJETb JBHUTATENS
BHYTPEHHETO CrOpaHusi, IprOOp ISl U3YYCHHsI CBOMCTB MICAIBHOTO Ta3a.

— TOMEIIEHUEM JJII CaMOCTOSITEIbHOH paboThl, OCHAIICHHBIM KOMITHIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUYCHUS K ceTh «HTepHET» u oOecreueHrueM
JOCTyma K  JJIGKTpOHHOW  WHGOPMAIMOHHO-00pa30BaTEILHOM  Cpelie
YHHUBEPCHUTETA.

IV.METOAUYECKHUE YKA3AHUA JJIS1 OBYUAIOIIUXCA 11O
OCBOEHHIO JUCIIUIIJIMHBI

» MeTtoauueckue  pEeKOMEHIAIMA TI0  OpraHW3allid W BBITIOJHCHHUIO
BHEAYJUTOPHON CaMOCTOATEIBHON paboThI

» Meroanyeckre yka3aHus 110 MOJATOTOBKE U 0(hopMIIeHHUIO pedepaToB

» [lonoxxeHne O PEUTUHTOBOW CHCTEME OIICHKH YCIIEBAEMOCTH W KadecTBa
3HAHUU CTYAECHTOB

» TlomoxkeHre 00 yueOHO-HCCIIEA0BATEIILCKOM paboTe CTYICHTOB

» Metoanueckoe mocodue Mo BRITOIHEHHIO KOHTPOJIbHON PaOOTHI.

» Metoanueckoe 1mocobue 1O BBIIOJHEHHIO J1AOOpaTOpHBIX padoT ¢
UCIIOJIb30BAaHUEM  WHHOBAIIMOHHBIX  TEXHOJOIMM OOydeHus U  OpraHu3aluu
CaMOCTOSITENIbHBIX Pa0OT.

V. METOANYECKHUE MATEPHUAJIBI, ONPEAEJAIOIHUE IMTPOLUEAYPbI
OLIEHUBAHUS 3HAHUIM U YMEHUMN, XAPAKTEPU3YIOIUX DTAIIbI
®OPMUPOBAHUS KOMIIETEHIIUIA

Pe3ynbTaThl TEKYIIEro KOHTPOJS W MPOMEKYTOUHOU arTecTaiuu (hOpMUPYIOT
PEeUTHHTOBYIO OIIEHKY paboThl oOyuaromierocs. Pacmpenenenwe 0OamioB Ipu
(hOpMUPOBAaHUHM PEUTHHTOBOM OILICHKH Pa0OThl OOYYAOIIEroCs OCYIIECTBISICTCS B
cooTBeTCTBUM C «llonmoxkeHneM O PEUTHUHIOBOM CHUCTEME OLICHKH YCIIEBAEMOCTH U
KauecTBa 3HAHMM CTYJACHTOB B IMPOLECCE OCBOCHUS MUCHUIUIMHBI «DPuU3UKa» B
dbenepaibHOM TOCYJapCTBEHHOM  OIOJPKETHOM  00Opa30BaTEIbHOM  YUPEKIICHUU
BBICIIETO OOpa3oBaHus «Poccuiickuii SKOHOMUYECKUU yHHUBEpcUTeT umeHu [.B.
[TnexanoBay.

Tabmuma 5
Buasl pador MaxkcumajibHOE KOJIHYeCTBO 0aJ1710B
BrinonHenue yueOHbIX 3ajaHUi Ha ayJUTOPHBIX 20
3aHSATHIX
Texyumuii KOHTPOJIb 20
TBOpUecKuil peHTHHT 20
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ITpomexyTouHas artecTanus (3auem) 40

NTOI'O 100

B coorBerctBum ¢ IlonokeHMeEM O PEUTHHIOBOM CHUCTEME  OLICHKHU
yCIIEBaEMOCTH M KadyecTBa 3HAHMHM OOYYaIOIIUXCS «IpemnojaBareib Kadeapsl,
HEMOCPE/ICTBEHHO  BEAYIIUA 3aHATHS CO  CTYJCHUECKOW TpyHmou, o00s3aH
nporH(OPMUPOBATH TPYIIY O PACHpEIeICHUH PEUTUHTOBBIX OasIOB MO BCEM BHUAaM
paboT Ha MEpPBOM 3aHATHUU y4eOHOTO MOAYNsS (CeMecTpa), KOJUYECTBE MOAYJEH o
yueOHOM JNUCHUMIUIMHE, CpoKax U ¢GopMax KOHTPOJS MX OCBOEHUS, ¢opMme
IPOMEKYTOYHOM aTTeCTalllK, CHI)KEHUH OajuIoB 3a HECBOEBPEMEHHOE BBIMIOJHEHUE
BbIaHHBIX 3ajaHui. OOyuaromuecss B TeYeHHE YyueOHOTOo Moayis (cemecTpa)
MOJIy4ar0T UHPOPMAIIMIO O TEKYIIEM KOJIMYECTBE HAOPaHHBIX MO JUCIUIUIMHE 0alsIoB
4yepe3 JIMYHbIN KaOUHET CTYJCHTa.

VI. OHEHOYHBIE MATEPHAJIBI UISA HPOBEAEHUA TEKYHIEI'O
KOHTPO.JISI U IPOMEXYTOUYHOM ATTECTALIMU

OrneHOYHBIE MaTepuajabl MO JIUCHHMIUIMHE pa3paOdoTaHbl B COOTBETCTBUU C
[TonoxxeHneM o GoHIE OIEHOYHBIX MAaTepUalOB B (efepaibHOM TOCYyIapCTBEHHOM
OI0/DKETHOM 00pa30BaTEIbHOM YYPEKJICHHH BBICIIETo oOpa3oBaHus «Poccuiickmii
AKOHOMHWYECKHNM yHUBepcuTeT uMeHu [.B. [limexanosay.

Ilepeuens 6onpocos K 3auemy:

1. [Ipeamer uzuku. Metoabl (PU3HUECKOTO HUCCIEAOBAHUS: OIBIT, TUIIOTE3A,
DKCIIEPUMEHT, TEOPHSI.

2. Baxkneiimme stansl uctopun Gpusuku. Ponb (UMK B pa3BUTHH TEXHUKUA U
BJIMSIHUE TEXHUKU HA Pa3BUTHE (PU3MKH.

3. PasmepHocTh pusnueckux BennuuH. OcHOBHBIE equHUIBI CU.

4, [Ipenmer Mexannku. Kunematuka n nuHamuka. Knaccuueckas MexaHuka.

du3nvecKre MOJIENI: MaTepuaibHas TOUKa (4acTHUIla), CACTEMA MaTEpPUATbHBIX TOYEK,
aOCONMIOTHO  TBEpJO€  Teno, cIuiomHas cpena. [IlpoctpanctBO 1 Bpewms.
Kunemarnueckoe onrcanue nBmxeHus. [IpsamMonnHeitHoe JBUKEHNE TOUKHU.

5. JIBM)KEHHE TOYKM II0 OKPY>XKHOCTH. YTJOBasg CKOPOCTb U  YIJIOBOE
yckopeHnue. CKOpOCTh U YCKOPEHHE MPU KPUBOJIHUHENHOM ABWKEeHHH. HopmanbHOE U
KacaTeJIbHOE YCKOpeHUeE. BEKTop yriioBoil CKOpOCTH.

6. OcHoBHast 3agaya JOWHAMHUKA. [lOHATHE COCTOSIHUSI B KJIACCHYECKOU
MEXaHHKE. YpaBHEHUs JABWKEHHs. Macca W umnysbC. ['paHHIBl TPUMEHHMOCTH
KJIACCUYECKOT0 Coco0a OMUCaHUsI IBUKEHUS YACTHUII.

7. IlepBbiii 3akOH HpHOTOHA W MOHATHE WHEPLUHUAIBHOM CHUCTEMBI OTCUYETA.
Bropoit 3akon HproToHa kak ypaBHeHue [BWXKEHMsA. Cuila Kak NOPOU3BOAHAs
uMmnynbca. Ipetud 3akoH HpOTOHA W 3aKOH  COXpAaHEHHUS  MMITYJIbCA.
HeunepunanbHble CHCTEMBI OTCUETA.

8. Cunel B mpupone. Knaccudukanus u mpumeps Cuil.
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9. 3aKOH COXpaHEHHs HMIYyJbca Kak (PyHIAMEHTANbHBIM 3aKOH TMPUPOJBIL.
MomMmeHT wnMIynbca. 3aKOH COXPaHEHMS] MOMEHTAa UMITyJbca. MOMEHT CHIIBL.
YpaBHEHNE MOMEHTOB.

10. Pabora wu  kuHermueckas oSHeprus. MomHocTb. CBs3b  MEXIY
KMHETHYECKUMH DHEPIUsSMHM B DPA3JIMYHBIX CUCTEMAX OTCYETa. DHEPIUsl ABWKCHUS
Tena Kak uenoro. BHyTpeHHsAs sHeprus. KoHcepBaTUBHBIE M HEKOHCEPBATHBHBIC
cunbl. [loTeHuumansHas oSHeprus. 3aKOH COXpPaHEHUS DJHEPIMM B  MEXaHUKE.
Ob1edu3nuecknii 3aKOH COXPAHEHUS YHEPTHH.

11. VYpaBHEHUsT JBMKEHUS W  PAaBHOBECHS TBEPAOrO Tela. DHEPrus
JIBWKYIIErocsl Tejla. MOMEHT MHEpUMM Tela OTHOCUTEIBbHO OCH. BpamarenbHbId
MOMEHT.

12. OO1Me CBOMCTBA JKUAKOCTEH U Ta30B. Y PABHEHUSI PABHOBECHS U JIBHXKCHHS
KUIAKOCTH. MneanbHas M BA3Kas KUIKOCTD.
13. ['mapocratnka HeEC)KMMAaeMOW KUAKOCTH. KuHemaTHdeckoe OmnucaHue

IBIDKCHUS  KUAKOCTH.  CranMoHapHOE  JIBIDKCHHE  HMJICAIBHOM  JKHUJKOCTH.
KoaddunmeHT BsI3kocTH.

14, Teuenune xuakoctu mno tpyode. dopmyna Ilyaseitng. 3akoHbl MOAOOUS.
®opmyna Ctokca. ['mapoaunaMmuyeckast HEYCTOMUYUBOCTh. TypOyJI€HTHOCTb.

15. VYnpyrue HanpsixeHus. 3akoH ['yka. PacTskeHne U c:kaThe CTEpKHEN.

16. JluHamMu4yeckue W CTaTUCTUYECKHE  3aKOHOMEPHOCTH B  (hU3HKE.

CratucTuyeckud HW = TEPMOJMHAMHUYECKMM  METOABL.  TermoBoe  JABUIKCHUE.
Makpockonuyeckre napaMeTpsl.

17. YpaBHeHue coctosHMs. BHyTpeHHss  dHeprus. VIHTeHCUBHBIE W
SKCTEHCUBHBIEC MIaPaMETPHI.

18. YpaBHEHHE COCTOSAHMS HACAIBHOrO rasa. OCHOBHBIE 3aKOHBI MJEAJIBHOIO
rasa.

19. JlaBneHrne raza € TOYKH 3pEHUS MOJEKYJSIPHO-KMHETUYECKOW TEOPHUHU.
MosneKynspHO-KMHETUYECKUM CMBICIT TEMIIEPATYPHI.

20. Pacnpenenenne MakcBemna. PacnpeneneHne d9acTuI] IO  aOCOJIFOTHBIM

3Ha4YEeHUAM cKopocTH. CpenHsss KHHeTHYecKast 3Heprus yacTul. CKOpOCTH TEIOBOTO
IBWKEeHUS yacTull. Pacnipenenenne bonbimana. TermioeMKoCTs ra3os.

21. OOpatumble W HeoOpaTHMbIEe TeIUIOBbIe Tporecchl. IlepBoe Havaj0
TEPMOJIMHAMUKN. DHTPOIHUS.

22. Bropoe Hawano tepmonuHamuku. Termmosele mamuHbl. [{ukn Kapho.
Maxkcumanbnsiid KI1/] TermoBoit mammnel. [IpyHIun Bo3pactanus SHTPONUN.

23. [lonsitue o ¢usnueckoir kuHernke. JAuddysus U TEmIOnNpoBOAHOCTb.
Koadpdpuuuent nuhdy3um. Koadurment TEIUIONTPOBOHOCTH.
TemneparyponpoBoanocts. uddy3us B razax U TBepAbIX Tenax. Bs3koCTb.
JluHaMu4ecKuii 1 KWHEMaTUYECKU KOA(DPUITMEHT BA3KOCTH ra30B U KUIKOCTEH.

24. ®a3bl u (dazoBble TpeBpalleHus. YcioBue paBHOBecus ¢as. Da3zoBbie
nuarpammbl.  YpaBHenue Kimanenpona — Knaysmyca. Kputuueckas Touka.
MeractabunbHble cocTOsiHUSI. TpoiliHas Touka. YpaBHeHue Bau-nep-Baanbca.
®da30BbIE MTEPEXOAbI BTOPOTO POAA.
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25. [IpeameT KIIACCHYECKOW AIEKTPOAUHAMUKHU. OJIEKTPUYECKHN 3apsa |
HaNpPsOKEHHOCTh AJeKTpuyeckoro mnois. JluckpetHocts 3apsina. 3akoH Kynona.
[TpyHIMI cynepno3uK. DIEKTPUUIECKUNA JUIOIIb.

26. OnekTpocraTuueckas TeopeMa ["aycca. PaboTa 31eKkTpocTaTHUECKOro moJsl.
[upkynsuus 3J1eKTPOCTaTUYECKOTO MOJIS.

217, [Torenuunan. Csi3p MOTEHIMANIA C HAIPSKEHHOCTBIO AJIEKTPOCTATHYECKOTO
noJisi. [IpoBoIHUK B A/eKTpOCTaTUYECKOM MoJie. MneanbHblil IPOBOJHUK.

28. [ToBepXHOCTHAsI IUIOTHOCTH 3apsiia. EMKOCTh KOHAEHCATOPOB PA3THMYHON
reOMEeTPUUYECKO KOH(UTYpaIi. DHEPTus B3aUMOACUCTBUS JIICKTPUUCCKUX 3apsI0B.
DOHeprus CUCTEMBI 3apsHKEHHBIX MPOBOJHUKOB. DHEpPrus KoHjeHcaTopa. [ImoTHOCTH
SHEPIUHU NEKTPOCTATUYECKOTO MOJIS.

29. YcnoBue cymecTBoBaHMs Toka. 3akoHsl Oma u Jhxoyns — JleHna.
Croponnue cunbl. DJIC raqbBaHUYECKOT0 3JeMeHTa. 3akoH OMa JJid ydacTKa LIENH C
rajibBaHnuyeckuM semeHToM. [Ipasuna Kupxroda.

30. Cuna Jlopenua u cuna Amnepa. Bekrop maruutHoil nuHayKuu. OCHOBHBIE
YPaBHEHHUS MAarHeTOCTaTHUKM B BakyyMe. MarHutHoe Moje NpPOCTEHUIIUX CHCTEM.
JIBM>KeHUE 3apsKEHHOM YaCTULBI B AIEKTPUYECKOM U MAarHUTHOM MOJISIX.

31. Burok ¢ TokoM B MarHUTHOM noJie. [loTeHnmanbHas sHeprusa BUTKa ¢ TOKOM
BO BHEIIHEM MarHuTHOM Iosie. PamMka ¢ TOKOM B OJHOPOJHOM MarHUTHOM IIOJIE.
MOMEHT ChJI, IEMCTBYIOIIMI HA PAMKY.

32. NHnykTuBHOCT,  OiuMHHOTO  cojieHouna.  Koaddumuent  B3aumHOM
nHaykuuu. 3akoH buo — Casapa. [lpunnun cynepno3unuu. MarmuTtHOe 11ONe
KPYTOBOTO TOKA.

33. SIBnenne snexkrpoMarHuTHOW WHAYyKIMHM. [IpaBuno Jlenna. MarauTtHas

sHepruss  Toka. [lMOTHOCT  MarHWTHOW  dHepruv. MOJEKYJISApHBIE  TOKH.
Hamaranuennocts. HamnpspkeHHOCT, MarHUTHOrO 1oJiss. OCHOBHBIE  YpaBHEHUS
MAardeTOCTaTUKH B BEIIIECTBE.

34. dapaneeBckass 1 MaKCBEJUIOBCKAasi TPAKTOBKA SIBICHUSI AJIEKTPOMArHUTHOMN
uaaykuuu. Tok cmemenus. Cucrema ypaBHeHuid Makcpesuia. Toku Dyko.
35. [Tonsatue o konebarenpHBIX Mporeccax. EnuHbIA moaxon K KoJieOaHUsIM

paznuyHO  (U3MYECKON MpUpOAbl. AMIUIUTYHa, KpyroBas 4dacTtora, ¢asa
rapMoHUYeCcKux kKonebanuii. ClioxKeHNe CKaISIPHBIX U BEKTOPHBIX KOJICOAHUH.

36. MasiTHUK, Tpy3 Ha TMpyXuHE, KoiebarenbHblii KOHTYp. CBOOOmHBIE
3aryxatoue kojeOanus. KoadduimeHT 3aryxanus, jorapuMuUUecKuili TeKpeMeHT,
JTOOPOTHOCT.

37. BbIHyX/1I€HHbBIE KOI€0OaHHUs.

38. DNEeKTPOMAarHUTHBIE KOJICOaHMSI.

39. Bonnel. [Inockas craunmonapHas BonHa. [Inockas cuHycoumaibHas BOJIHA.
berymme u crosume BonmHbL. Da3zoBasi CKOPOCTh, AJWHA BOJHBI, BOJHOBOE YHCIIO.
Oddexr Jonmiepa.

40. OCHOBHBIE ~ 3aKOHOMEPHOCTH  TE€OMETPUYECKOM  ONTHUKH.  3aBKOHBI
pacnpoCcTpaHEHHsI CBETA.

41. Cdepuueckue u UUJTMHIPUYECKHE BOJIHBI. HNuTtepdepenims
MOHOXPOMaTHYECKUX BOJIH. KorepenTHOCTS. WnTepdepenims BOJIH.
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HNuTtepdhepomerprl. BpeMeHHOE U CIEKTpaIbHOE PAacCMOTPEHUE HHTEP(EPEHITMOHHBIX
spiaeHuit. [lpunnun [roiirenca — ®penens. [Ipubmmxenne Openens. [pubmmkeHue
dpaynrodepa.

42, [IpocTeie 3amaun audpakiuu: Audpakiys Ha OJHOM M Ha MHOTHX IIEJSX.
Hudpaknmonnas pemetka. Judpakuus Ha kpyriaom otBepcetud. Judpakius
Opaynrodepa u crekTpaibHoe pasziokeHue. JludpakiumonHas pemieTka
CHHYCOHUJAIBHOM MpoIrryckaeMocThio. [Ipunium roorpadum.

43. Pacnpoctpanenne cBera B BemectBe. Jlucnepcusa csera. [lornomenue
ceeTa. [Ipo3paunbie cpenabl.

44, [lonsipu3anust BOJAH MOpPHU  OTPAKEHHH. OJIEMEHTBl KPUCTAJUIOONTHKH.
DNEKTPOONTHYECKHE U MATHUTOONITUYECKHE SIBJICHUS.

45. [TpotuBopeuns: knaccuueckoi ¢usuku. [IpoOraembl H3IMydeHHUS HYEPHOTO
tena. doroanekTpuuecknii 3P PexT, CTAOMIBHOCTD U pa3Mephl aToMa.

46. 3akonsl Kupxroda, Credana-boasimana, Buna 11 TemioBoro u3imydeHus.
47. OtkpeiTiie noctossHHOW Ilnmanka. KBaHTOBass MexaHuka. PenstuBHcTCKas
MEXaHUKA.

48. DNEMEHTHI CIIEUAIBHON TEOPUU OTHOCUTEIBHOCTH.

49. CrtpoeHue aTOMHOTO s/ipa. ATOMHasi pU3UKa U SJHEPreTHUKA.

50. IToctynartsl bopa. JIunenuarsie ciekTpsl aToMOB. [IprHIIMI COOTBETCTBUS.
ol. Asnenue potorpdexra. OnbiTel CToNETOBA, 3aKOHBI PoTOAhDPEKTa.

52. DJleMEHTapHasi KBAHTOBAas TEOPUSA M3JIydeHUsA. T1eIIoBOo€ paBHOBECUE
U3IIy4YCHHUS.

53. ['unote3za ne bpoinsa. dudpakuus snekTpoHOB. Judpakius HEHTpPOHOB.

CooTHomieHus: HeornpeaeaeHHocTe. BomopononogoOHble aTOMbI. DHEPreTHYECKUE
ypoBHHU. [loTeHnMabl BO30OYXKAECHUS U HOHU3ALIUH.

o4, CrnexTpsl BOAOPOAONOA00HBIX aTOMOB. [IpocTpaHCTBEHHOE pachpeiesiCHHe
AJIEKTPOHA B aTOME BOAOPO1a. THUIIBI CBSI3U JIEKTPOHOB B aTOMaXx.

55. [Tpunuun Ilaynu. Ilepuonuueckas cucrema snementoB . . Menneneesa.
Monekyna Bogopoaa. OOMeHHOE B3aUMO/ICHCTBUE.

56. dusnyeckas Npupoia XUMUYECKOH CBsI3U. MIOHHAs M KOBaJICHTHAs CBSA3U.
S57. CrpoeHnue aToMHbIX sifiep. DeHOMEHOIOTHYECKUE MOAENH SIAPA.

58. SnepHbie peakuuu. MexaHu3Mbl IIEPHBIX PEAKIUN.

59. PannoakTuBHbBIE IPEBpAIEHUsI ATOMHBIX siAep. Peakiuus s1epHOro AeJIeHuUs.
Lennas peakuus nenenust. AnepHsiid peakrop. [IpodieMa HCTOUHUKOB SHEPTUU.

60. Ponb poccuiickux yyeHbIX B CTaHOBJIEHUM (u3uku. Poccuiickue ydyeHbie —
naypeatsl HoOeneBckol mpemuu no (pusuke.

61. ['unoTtesa ne bpoitns. Judpakuus snektpoHoB. Judpakius HeHTpOHOB

62. BonopononogoOHple  aTOMBI.  DHEpreTudyeckue ypoBHU. [loTeHIMambI
BO30Y>K/I€HHSI U MIOHUBALINH.

63. CrexTpbl BOJOPOAONIOA00HBIX aToMOB. [IpocTpancTBeHHOE pacmpeneiieHne
AJIEKTPOHA B aTOME BOAOPO1a. THUIIBI CBSI3U IEKTPOHOB B aTOMaXx.

64. [Mpunuun [aynu. Monekyna Bogopona. OdMeHHOE B3auMOIEHCTBUE.

65. ITepnonnueckas cucrema 3neMeHToB 1. . Mennaeneena.

66. dusnyeckas Npupoia XUMUIECKOU CBsA3U. IOHHAs 1 KOBAJICHTHAs CBA3U.
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67. Crpoenuie aToMHBIX s1iep. DeHOMEHOIOrnYecKue MOIEIH Sapa.

68. Snepnbie peakuuyu. MexaHu3Mbl AIEPHBIX PEAKLIHM.

69. PannoakTuBHBIE PEBPAILICHNS aTOMHBIX A11ep. Peakuus siaepHOro 1ejeHus.
70. emHas peakuust neneHus. AnepHbiii peaktop. IIpobGiemMa HCTOYHHUKOB
SHEPIUM.

71. Posap poccuiickux y4eHbIX B CTAHOBJICHUHU (DU3UKH.

72. Poccuiickue yuensie — naypeatsl HoOeneBckoi mpeMun 1mo Gusuke.

Tunoevie npakmuueckue 3a0aHus K 3a4eny
1. Ha pucynke R;=120M, R,=150Mm, R3=130wm, E1=12B, E2=32B. Haiitu
TOK uepe3 pe3uctop R

2. Haiitu ypaBHeHHe TpaekTopuu TOYKH Y(X), €CIIM OHA JABIIKETCS IIO
3akoHaM: X=Asinot, y=Acosot. 1300pa3uTh rpaduk 3Tol TPACKTOPHH.
3. Kosneco katuTcs 1mo ropu3oHTaNbHON MOBEPXHOCTH 0€3 MpOCKaIb3bIBAHUS

CO CKOPOCTBIO 2 M/C. MTHOBEHHasl CKOPOCTb TOYKH, HaXOASIIEHCS Ha BEpILUHE
KoJieca paBHa?

4. JIBa Tena MaccamMu m; = 1 Kr 1 mp = 2 KT HaJar0T ¢ OAMHAKOBOM BBICOTBI
0e3 HaualbHOW CKOpOCTU. YeMy paBHO OTHOIICHHE BEIUYUH KHUHETHYECKOU
sHepruu Ten Ex :Ex, B MOMEHT CTOIKHOBEHUS € MMOBEPXHOCTHIO? CONPOTUBIIEHUEM
BO3/IyXa MOKHO IPEHEOPEUb.

S. Koseco katuTes no ropu3oHTaNbHON MOBEPXHOCTH 0€3 MPOCKaIb3bIBAHUS
CO CKOpPOCThIO 2 M/c. MrHOBEHHasi CKOPOCTh TOYKH, HaXOMSIICHCS B MeCTe
KOHTaKTa KoJieca C MOBEPXHOCThIO paBHA?

Ilepeuenv navopamopuvix padom

Jlabopatopnas pabota Ne 1 «OnpeneneHne NorpenHoCcTed Ipu U3MEPEHUSIX.
Jlabopatopnas pabota Ne 2 «VccnenoBanue Kocoro ynapa o HAaKJIOHHYIO TIIIOCKOCTBY.
JlabopatopHas pabota Ne 3 «Yrpyruii yaap maposy.

Jlabopatopnass pabdora Ne 4 «OmpenereHue MOMEHTOB HMHEPIMH METOJAO0M
KOJICOAHMI».

JlabopatopHass pabGota Ne 5 «OmnpeneneHue paauyca KpHUBU3HBI BOTHYTOM
MOBEPXHOCTH METOJIOM KaTaIOIIEroCs IIapruKay.

JIaGopartopHas padota Ne 6 «BiakHOCTb BO3IyXa M METO/IBI €€ U3MEPEHUSD.
Jlaboparopnas pabora Ne 7 «Onpenenenue nokaszateis aauadarsel MmetoaoM Kiiemana
u Jlezopmay.

Jlabopatopuass pabdota Ne 8 «Ompenenenre kodDPUIIMEHTa TOBEPXHOCTHOTO
HATSDKEHUS BOJIBI METOJIOM OTPHIBA KOJIBIIAY.

Jlabopatopnas pabora Ne 9 «Ompenenenre kodhPuimeHTa BI3KOCTH KUIAKOCTH TI0
merony Crokcay.
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Jlabopatopuass padora Ne 10 «OmpeneneHne BS3KOCTH BO3AyXa, CPEAHEH TMHBI
CBO0OHOTO Tpodera MoJIeKyI U uX 3PGEKTUBHOTO TUaAMETPay.

JlabopatopHas pabota Ne 11 «MocTOBOI METO U3MEPEHUI.

Jlabopatopnass pabora No 12 «/3ydeHue SBICHUS DJICKTPOINPOBOJAHOCTH U
ornpeereHue YASIbHOTO COMTPOTUBIICHUS METAILIA.

JlabopatopHass pabora Ne 13 «M3yueHue 3aKOHOB KOJIEOATEIHHOTO JABUKEHUS C
MOMOIIbIO MATEMATHYECKOTO MasiTHUKA.

Jlaboparopuass pabora Ne 14 «OmnpeneneHue YCKOpEHHsI CBOOOJAHOTO TMAJCHUS C
MTOMOIIBIO (PU3HUECKOTO MAsITHUKAY.

Jlabopatopnas pabota Ne 15 «M3yuenune konebaHuii mpy>KMHHOTO MasTHUKA.
Jlaboparopnas padora Ne 16 «OmnpeneneHue IIUHBI CBETOBOW BOJIHBI MPU MOMOIIN
IUPPAKITTOHHON PEIICTKI.

JIaGopartopHas padota Ne 17 «OmnpeneneHre KOHIEHTPALUU PACTBOPOB MPH MOMOIIU
MOJISIPUMETPAY.

Jlabopatopnass padora Ne 18 «/3MepeHue BBICOKMX TeMIEpATyp C MOMOIIBIO
ONTHYECKOTO MUPOMETPAX.

Jlabopatopnast pa6ora Ne 19 «CHsiTHE XapaKTEpUCTUK U ONpENEeTICHUE MapaMeTpOB
dhoTodIeMeHTaY.

Jlabopatopnass  pabora No 20 «M3ydeHue cmexkTpa BOJOPOJAa U OMNpeIesieHue
MOCTOSTHHOU Punoepray.

Tunogvie mecmogwie 3a0aHUA:

1. MarepuaibHas TOUKa — 3TO:

a) TeJlo, BpallleHHEeM KOTOPOIro MOKHO ITpeHeOpeyb;

0) Teno, pa3MepaMu KOTOPOTO B YCIOBUSIX JAHHOM 3a/1a4l MOKHO IIpeHeOpeyb;

B) TE€JI0, MOCTYMATEIbHBIM JIBIKEHUEM KOTOPOTO MOXHO TIPEHEOpEUb;

T') TEJI0, HAXOJIAIIEeCs B COCTOSHHUU MOKOSI.

2. Knaccruueckasi MEXaHHMKA U3y4aeT:

a) 3aKOHBI JIBIKEHUS MAaKPOCKOIMMYECKHX TeJl, CKOPOCTH KOTOPBIX Majbl IO
CPaBHEHHUIO CO CKOPOCTBIO CBETA B BAKYYME;

0) 3aKOHBI IBUYKEHUS OT/ICIIbHBIX aTOMOB U 3JIEMEHTAPHBIX YaCTHII;

B) 3aKOHBI JIBM>KEHUSI MAKPOCKOITMYECKUX TEJI, CKOPOCTH KOTOPBIX CPABHUMBI CO
CKOPOCTBIO CBETA B BAKYYME;

I') 3aKOHBI JBI>KEHUS BOJIH, CKOPOCTh KOTOPBIX PaBHA CKOPOCTHU CBETA.

3. I[loctymnarenbHOE IBUKEHUE — ITO:

a) IBUKEHUE, ITPU KOTOPOM BCE TOUKHU TeJa JBUXKYTCS IO OKPYKHOCTH;

0) IBM>XEHUE, TTPU KOTOPOM BCE TOUKH TeJia ABUXKYTCS IO AJUIUAIICAM;

B) JIBIDKCHHUE, MPU KOTOPOM BCE€ TOUKH Teja JBWKYTCA MO CUHYCOHUIE WU
KOCHHYCOU/IE;

r) JBWXEHUE, IpPU KOTOPOM IpsMasi, COEAUHSIOIIAs JBE TOYKH Tea,
nepeMeniaeTcsl mapauuiesibHO caMoii cede.

4. Monyiab MTHOBEHHOW CKOPOCTH PABEH:

a) IepBOIl MPOU3BOHOM paiyca — BEKTOpa ABUKYIIEICS TOUKU 10 BPEMEHU;

0) BTOPOIi MPOU3BOAHON pajilyca — BEKTOpa ABMXKYIIEHCS TOUKH 0 BPEMEHU;
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B) BTOPOI IPOU3BOJAHOM ITyTH 110 BPEMEHHU;
I') IEPBOM NPOU3BOJHON IYTH IO BPEMEHH.
5. IlonHOE ycKOpEHUE Tena MOKET ObITh OIPEEIIEHO 10 (hopMyJIe:

a) a=.a’+a’ ;

6) a =R ;

B) a=d—U X
dt

r) a=eR.

6. MexaHM4eCKUM JBUKEHUEM HA3bIBACTCS:

a) IBIJKEHUE AJICKTPOHA B aTOME;

0) JBMIKEHUE Tena 10 IPSIMON JIMHUY;

B) JIBIDKEHHE TeJla TI0 OKPYKHOCTH;

I') U3MEHEHHE C TEUCHHUEM BPEMEHH B3aMMHOTO PACIOJIOKEHHUS TeN WIH HUX
YacCTeu.

7. IlpumepoM PU3NYECKON MOJIETIN B MEXAHUKE SIBJICTCS:

a) aOCOJIOTHO TBEPJIOE TETIO;

0) Teno Ha HAKJIIOHHOM IIJIOCKOCTH;

B) T€JO, OJIBEIICHHOE HA HUTKH;

r') MOKOSIIEECs Telo.

Ilpumepwl 6onpocoe 013 onpoca:

3axonnl M. HpioTOHA B KJIaCCMYECKOI MEXaHUKE.

Hcnonb30BaHWE ONTHYECKUX CBOMCTB MUIIEBBIX MPOAYKTOB JISI MCCICIOBAHUS HX
KadecTBa.

[IpumMeHeHue 3IEeKTPOMArHUTHBIX SIBICHUM JIJIS1 UCCIIEIOBAHMS KaueCTBa MUIIEBBIX
MPOIYKTOB.

Ilpumepvr munoguix 3a0anuii 011 KOHMPOILHOU PAOOMbL .

1. OcobenHoctu rpadguka QyHKIUU pacnpeaeiaeHus] BETUYMHbBI CKOPOCTH MOJIEKYJT
UJeaIbHOTO rasa.

2. JlaBieHue ra3a ¢ TOYKU 3pEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.

3. Knaccudukanus u ycTpoHCTBO TEIUIOBBIX MAIIIHH.

4, OO6patumbie 1 HeOOpaTUMBIE TETJIOBBIE MPOIIECCHI.

5. OCHOBHBIC THUIIBI TETNIOOOMEHHBIX anmapaToB.

Temamuka 00K1a008:

JlnHaMUYeCcKUe U CTAaTUCTUYECKUE 3aKOHOMEPHOCTH B (DU3HKE.
JlaBiieHHE ra3a ¢ TOYKM 3pEHHS MOJIEKYJISIPHO-KMHETHYECKON TEOPHH.
MoJeKynsIpHO-KUHETUYECKUIM CMBICIT TEMIIEPATYPBI.

IIepBoe u BTOpOE HAYaI0 TEPMOAUHAMUKMU.

[ukn Kapuo. Makcumaneusiid KITJ[ TeninoBoi MaliuHeL.

abrwnE
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TunoBasi CTPyKTypa 3a4eTHOI0 3aJaHUS

Haumenoeanue oyenounozo mamepuana Maxcumanvhoe
Koiuuecmeo 0annios

Bonpoc 1 YpaBHeHHE COCTOSIHUSA HAC€AIbHOTO Tra3a. OCHOBHBIC 3aKOHbI 10
UJCAJIBHOTO Tas3a.
Bonpoc 2 Nnatepdepennus BoiaH. KBazuMoHOXpoMaTUUeCKHe BOJHBI. DYHKITUS 10
KOT€pEHTHOCTH. Wntepdepomerpsl. Bpemennoe u CIIEKTpalabHOE
paccMOTpeHHe UHTepPEepeHIMOHHbIX sBIeHU. HMHTepdepeHurs BOJIH.
KBazumonoxpomaruueckue BOJIHBI. OyHKIUS KOTE€PEHTHOCTH.
WuTtepdepomerpsi. Bpemennoe u CHEKTPaJIbHOE paccMOTpeHue
MHTEP(EPEHITNOHHBIX SBICHUI.
Ipakmuueckoe 3adanue 3aMKHyTast KaTymka u3 100 BUTKOB miomaznsio 10 cm” 20

IIOMEILlEHA B OJAHOPOJHOE MAarHUTHOE I0Jie, NEPIEHAUKYISIPHOE IIJIOCKOCTH
ocHOBaHMs KaTymiku. [Ipu uamenHenun marHutHoro mnosisi Ha AB = 0,1 Tn
3aBpems At= 0,1 ¢ B karymke Boiaensercs 0,001 [Ix rerorsl. Yemy paBHO
COIPOTHBIICHUE KATYIIKH.
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IToxa3aTenn u KPUTCPHUH OICHUBAHNUA IVIAHUPYEMBIX PE3YyJIbTaTOB 0OCBOCHUSA KOMHeTeH]_lI/Iﬁ H pe3yjibTaToB oﬁyqumI,
IHIKaJa ONCHUBaHUA

Ta6muma 6
Ixana oueHuBaHUsA dopmupyembie NHaukaTop 10CTHKEHUSA Kpurepumn oneHuBaHus YpoBeHb ocBoeHMsI
KOMIIETEHITN T KOMIIETEHIIN T KOMIEeTEeHIH
OIIK-2. Cnocoben OIIK-2.2. Ucnons3yer OIIK-2.2. 3-1. 3HaeT BepHO U B MOJHOM OOBEME
IPUMEHSTHh OCHOBHBIE OCHOBHBIE (PU3HKO- OCHOBBI (DM3UYECKNX, XUMUYECKUX, (DU3HKO-
3aKOHBI U MCTOIbI XUMHUYECKUE U XUMHUYECKNE | XUMUUECKUX MU OMHOJIOTHYECKUX METOIOB I
HCCIIeNoBaHHH MCTO/IbI aHAJIN3a TS _ | MHCTpYMEHTAJIbHOM ~ OLEHKM  ITIOKasareleu
€CTECTBEHHBIX HAYK JUIsl | Pa3spabOTKH, UCCIENOBAHUN | 1 ayecTBa 1 6e300ACHOCTH NPOLYKLIMK;
penieHus 3aaad Y DKCTEPTHU3bI POTYKIHH
865a;n10(330 «3a4YTCHO» Zggiiizﬂoiiiﬂww Egi?:;;:;lsrrg ;1;1;3;114;1 1| OIIK-2.2. V-1. YMeeT BEpHO U B NOTHOM 00BeMe ITpoaBHHYTHI
NPOBOJUTHh  CTAHJAPTHBIE UCIBITAHUA IO
OIIPEJIEIICHUIO IIOKa3aTesen ¢$uzuKo-
MEXAHUYECKUX u (UBUKO-XUMHUYECKUX
CBOMCTB HCIIOJIB3yEMOTO CBIpb,
nonypabpukaTtoB U TOTOBOH  MPOIYKIIHH
TTUTAHUS
OIIK-2. Criocoben OIIK-2.2. Ucnionb3yeT OIIK-2.2. 3-1. 3HaeT ¢ HE3HAYUTCIHHBIMU
MIPUMEHSATh OCHOBHbBIC OCHOBHbBIC ()U3HUKO- 3aMeYaHUSIMHU OCHOBBI (bu3nuecKux,
3aKOHBI 1 MCTOIbI XUMHUUYCCKHUE U XUMHNYCCKHUE XUMHYECKHUX, (1)H3I/IKO'XI/IMI/I‘-IGCKI/IX "
HCCIICIOBaHUH METOJIbI aHAJIH3A IS OHOIOTHYECKIX METOJIOB s
€CTECTBEHHBIX HAYK Ui | pa3pabOTKH, UCCIICIOBAHMIA MHCTPYMEHTANBHOH — OLEHKH  roKasaTeseil
pelieHns sajad M OKCIIEPTH3BI IPOMYKIMH | | oo 11 Ganoa g oot I POJIYKIIHH
70_84 npoeccnoHaIbHON 0OIIIECTBEHHOTO MMUTAHUS U )
SaILIOB «3aUTEHO» | MEATEIBLHOCTH HCIIOJIb3YEMOTO ChIPhs OMK22. V-1, Ymeer ¢ He3HAUHTONLHEIMI TToBbIIEHHBI]
3aMEUYaHUSIMU MPOBOAUTH CTaHJAPTHBIE
WCOBITAHUS 10 ONPEACIICHUIO IIOKa3aTesein
(hU3UKO-MEXaHUIECKUX M (PU3HKO-XUMHUECKUX
CBOICTB HUCTIOIB3yEMOI0 CBIpb,
nony$haObpukaTtoB W TOTOBOM  MPOMYKIIMH
TIUTAHUS
OIIK-2. Criocoben OIIK-2.2. Ucnionp3yeT OIIK-2.2. 3-1. 3maer Ha 0a30BOM ypOBHE, C
ggﬂ;gg «3aYTEHO» | MPUMEHSATH OCHOBHBIC OCHOBHBbIE (DU3HKO- ommbKkaMi OCHOBBI (PU3UYECKHUX, XUMHYECKHUX, ba3oBslit
3aKOHBI 1 MCTO/bI XUMHWYECKHE U XUMHNYCCKHE (I)I/I3I/IKO'XI/IMI/I‘-ICCKI/IX u 6I/IOHOFI/IquKI/IX




HCCIIEI0BAHUIN
€CTECTBEHHBIX HAYK IS
peleHus 3a1a4
npodeccuoHaIbHON
JeSITEITBHOCTH

METO/BI aHAJIM3a JIJIs
pa3pabOTKH, HCCIEIOBAHMI
U 3KCTIEPTU3bI IPOLYKIIMN
0OILIECTBEHHOI0 MUTAHUS U
HCTIOIB3YEMOTO ChIPhSI

METOOOB  AJId HHCTPYMCHTaHBHOﬁ OLICHKH
Imokasarelei KadeCTBa u 0e30IMacHOCTH

MPOYKIINH;

OIlK-2.2. ¥V-1. VYmeer Ha 0a30BOM YpOBHE, C
omuOKaMu MIPOBOJUTH CTaHJIapTHbIE
WUCTBITAaHUSA 110 ONPEACIICHUIO IOKa3zaTesei
(U3HKO-MEXaHHUECKUX ¥ (PU3UKO-XUMUIESCKUX

CBOMCTB HCII0JIb3yEMOT0 CBIpBS,
moyrypaOpuKaTtoB W TOTOBOWM  MPOTYKIIHH
MUTAHUS

MeHee 50
OaiuIoB

«HE
3a4TCHO»

OIIK-2. Crocoben
MPUMEHSITh OCHOBHBIC
3aKOHBI 1 METOAbI
HCCIICJOBaHUM
€CTEeCTBCHHBIX HAYK IS
peleHus 3a1a4
npodecCuoHaIbHON
IEATENBHOCTH

OIIK-2.2. Ucnionp3yet
OCHOBHBIE (DU3HUKO-
XUMHNUYECCKHE U XUMHNYCCKHE
METOBI aHAIIN3a JUISI
pa3paboTKu, UCCITeTOBAHHHA
1 9KCTIEPTU3BI POTYKIINU
OOIIECTBEHHOTO TUTAHUS U
UCTIONIB3YEMOTO CHIPBS

OIIK-2.2. 3-1. He 3Haer Ha 0a30BOM YpOBHE
OCHOBBI (DH3UYECKHX, XUMHUYCCKUX, (DU3HKO-
XUMUYECKUX M OHMOJIOTHYECKHUX METOJIOB IS
MHCTPYMEHTAIBHOW  OLEHKM  ITOKa3aTesieu
KauecTBa M 0€30IaCHOCTH MPOAYKIIUY;

OIIK-2.2. Y-1. He ymeer Ha 0a30BOM ypOBHE

IPOBOJUTh  CTAHAAPTHBIE HCHBITAHUS 110
ONPEIETICHUIO IoKa3aTesen ¢uzuko-
MEXaHUYECKHUX " (U3NKO-XUMHUYECKUX
CBOMCTB HCIIOJIB3YEMOTO CBIpbS,
noiy(habpukaToB M TOTOBOW  MPOAYKIUH
MUTaHUS

Komnerenmnuu He
c(OpMHUPOBAHEI

28




Ilpunoscenue 1
MuHHCTEepPCTBO HAYKHU M BbICIIEero oopasoBanusi Poccuiickoii @exepannu

(eaepasibHOE rOCyAapCTBEHHOE OI0’KETHOE 00pa30BaTe/JIbHOE YUPeKIeHue
BbICIIETr0 00pa30oBaHUSA
«Poccuiickuil 3xoHoMHuYeckuil yHusepcurer umenu I'.B. Iliiexanosa»
Kpacnopapckuii punuan PIY um. I'.B. Ilnexanosa

daxyIbTeT IKOHOMHKH, MEHE?>KMEHTA U TOPIroBJIN
Kadenpa Toprosiau u 0011IeCTBEHHOTO MTUTAHUS

AHHOTAIIMSA K PABOYEH ITPOT'PAMME JUCIUILIAHBI

51.0.08 ®U3UKA

Hanpagyenue noaroroBku 19.03.04 TexHoJiorusi npogyKuuu U OpraHu3amus
00LIEeCTBEHHOI0 MUTAHUSA

Hanpasiaennocts (mpo¢ujib) mporpaMmMsbl
«TexHoJ10THA ¥ OPraHU3aUKs PECTOPAHHOIO OM3HECa)

YpoBeHb BbICHIEro 00pa3oBaHMs bakanaspuam

Kpacnomap — 2022 r.



1. Hesb 1 3a7a49u AUCHUIIJIMHBI:

Henbto aucuurnabl «Dusnkay: sBisercs (HOpMUPOBAHHE CIIOCOOHOCTEH MPUMEHATH OCHOBHBIE
3aKOHBI (PU3UKU M (PU3MYECKHE METOJbI UCCICNOBAHHMMA I PEHICHUS 3a1ad MpoecCHOHATBHON
NEeSATEIbHOCTH.

3agaun AUCHUITIHHBL «DHU3HKa»:

- U3y4EHHUE OCHOBHBIX (PM3UUECKUX U (PUZNKO-XUMHUECKUX METOOB JJIsi HHCTPYMEHTAIbHOMN OI[CHKH
NIOKa3aTesnei KauecTBa U 0€30MaCHOCTH MPOLYKIIHHN;

- U3yYEHHE OCHOBHBIX (PU3UKO-XMMHUYECKUX M (PU3NUECKUX METOJOB MOBBIMICHHUS PPEKTUBHOCTH
TEXHOJIOTUH B PECTOPaHHOM OH3HECe.

2. Coz[epmafme JAUCHMUIIIMHBI:

Ne
w/n HaumenoBaHue pa3aesioB / TeM JUCHUILIHHBI
1 Dusnueckre 0CHOBEI MEXAHUKHU
2. MonexynsipHas pu3nka 1 TepMOJUHAMUKA
3. DJIEKTPUYECTBO U MAarHETH3M
4, dusnka xKojiebaHuii U BOJIH
5. KBanToBas u aromHasi pu3nka

TpynoemkocTh TMCHUNIUHBI cocTaBjsieT 3 3.e / 108 yacos

®opma KOHTPOJIA — 3a4eT

CocTaBuTeJIb!
JlotieHT Kadeapbl TOPrOBIHM U OOIIECTBEHHOTO MTUTAHUS
Kpacuonapckoro ¢punuana POY um. I'.B. [lnexanosa B. I1. anwsko
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