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I. OPTAHU3AIIMOHHO-METOJUYECKHAI PA3IEJ

esan n 32124 0CBOEHUS TUCHUTLINHBI

Henpto nucuumiauubl «Duzuka»: apisercss GOpMHUpPOBaHUE CIIOCOOHOCTEH MPUMEHSTH
OCHOBHBIE 3aKOHBI ()M3UKU U (PU3MUECKHE METOJIbl MCCICAOBAHUM NIl pEUIeHUs 3a/1a4y
npodeccuoHanbHOM 1eITeIbHOCTH.

3amaun JUCHUIUINHBL « DU3UKa»:

-  W3y4YCHHE OCHOBHBIX (HU3UYECKUX U  (PU3UKO-XUMHUYECKUX METOJOB I
MHCTPYMEHTAJILHOM OIICHKH TMOKa3aTesiel KauecTBa U 0€30MacHOCTH MPOIYKIIUH;

- U3YyYEHHE OCHOBHBIX (DU3MKO-XUMHUYECKMX H (U3HMUECKHX METOJOB MOBBIIICHUS
3¢ (HEeKTUBHOCTH TEXHOJOTUI B peCTOpaHHOM OM3HECe.

MecTo JUCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NMPOrpaMMbl
Jucnuminna «Pu3rkay, OTHOCUTCA K 00s13aTeIbHON YacTU y4eOHOTO0 TIaHa.

O0beM TUCHMILVIMHBI M BUABI y4eOHOH padoThI
Tabmuma 1

Bcero yacoB no ¢popmam 00yueHust

IMoka3zarenn o0 beMa JTUCHUILIINHBI *

ouHas 3a0uHan
OO0beM TUCIUIIINHBI B 3a4€THBIX €IMHUIIAX 33ET
O0beM QUCIHILUIMHEI B aKaj.uyacax 108
[TpomMexyTodHast aTTeCTAIHS: 3auem 3auem
dhopma
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

® TPAKTUYCCKUC 3aHATUS - -

e 7abOpaTOpHBIE 3aHATHUS 28 4

B TOM YHCJIC IPAKTUYCCKAA IMOATOTOBKA - -

2. Nanusunyansablie KoHcynpTammu (MK) - -

3. KonrakTHas paboTa o npoMeKyTouHOH
arrecranuu (Karr)

4. Koncynprarus nepes sx3ameHoM (K9) - -

5. KonrakTHas pabota o npoMexyTo4Hoi
aTTecTalluU B IEPUOJ] IK3. CECCHU / CECCUU - -
3a0yHukoB (KarTak)

Camocrositesbnas pa6ora (CP), Bcero: 66 98

B TOM YHCIJIC: -

® caMOCTOsTENbHAs paboTa B MEPUOT IK3.
ceccun (CPak) 2

e camocrosTenpHas pabota B cemectpe (CPc) 66 96

B TOM YHCJIC, CAMOCTOATCIIbHAsA paGOTa Ha - -




KYPCOBYIO pabOTy / KypCOBOM ITPOEKT

e pu3yuenue DOP

® N3y4YCHME OHJANH-Kypca WIH €ro 4acTu -

¢  BBIINOJHCHHUC UHANBUAYAJIIBHOI'O UJIN

IPYNIOBOTO MPOEKTa

® U Ipyrue BUJIbI

66

96

IlepeyeHb MUIAHUPYEMBbIX Pe3yJabTATOB 00y4eHHS MO JUCUMILINHE

Tabnuua 2

dopmupyemblie KOMneTeHLUU

MHANKaTOpbI AOCTUKEHUA

Pe3ynbratbl 06yuyeHua (3HaHusA,

(k00 u HaumeHoBsaHUE KoMneTeHuMn ymeHusi)
KommnemeHyuu) (k00 u HaumeHoOBAHUE
uHAuKamopa)
OMK-2. CnocobeH NnpumeHaTb OMNK-2.2. Ucnonb3yeT OlMK-2.2. 3-1. 3HaeT ocCHOBbI
OCHOBHbIE 3aKOHbI U METOAbI OCHOBHbIE GU3UKO-XUMUYECKME | DUBNYECKUX, XMMUYECKUX, (U3MKO-
nccnenoBaHUM eCTECTBEHHbIX U XMMmunyeckme metoabl XUMUHECKNX " Buonornyeckmx
HayK Ans peleHns 3agad aHanunsa gns pa3paboTku, MeTOfl08 A1 MHCTPYMEHTa/IbHOW

npodeccMoHanbHoOM
AeATEeNbHOCTU

nccnefoBaHUM M 3KCNepPTU3bI

OLLEHKMH nokasaTesienm KadyectBa W
6esonacHocTH npoaykuunmn

npoAyKumm o0bL,ecTBeHHOro
NMUTAHWUA N UCNONb3YEMOTO
Cblpbs

OMK-2.2. Y-1. YmeeT nposoauTb
CTaHZapTHbIe NCNbITaHWU no
onpeaeneHuto NokasaTenen pusmKko-
MexaHUYecKnx n dusuKo-
XMMUYECKNX CBOMCTB UCMOb3YEMOTO
cbipbsa, nonydabpunkatoB U roToBom
NPOAYKLUMU NUTaHUA




I1. CONEPY)KAHUE JUCHMUIIIAHBI

Tanbl GOPMUPOBAHMS M KPUTEPUH OLleHUBAHUS CPOPMHUPOBAHHOCTH KOMIIETEHUMH Y CTY/IeHTOB 0YHOH ()opMBbI 00y4eHusI

Tabmuua 3
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Cemectp
1. Tema 1. ®usuyeckre OCHOBBI MEXaHUKH. IIpenmer ¢usmkn. Meronsl ¢usmyeckoro 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! CU. Ipenmer mexanuku. Kunemarnka u nuaamuka. Kinaccnueckas Mexanuka. Ou3ndecKue MOIEIH:
MaTepHalbHas TOUKa (4acTHIIA), CHCTEMa MaTepHAIbHBIX TOYEK, a0COIIOTHO TBEPJOE TeJlO, CIUIOMIHAS Cpeia.
IIpoctpancTBo ® Bpems. KuHemaTnueckoe oOIHCaHHWe JBIDKEHHS. [IpsMoIMHEHOE MBIDKEHHE TOYKH.
JIBIKEHNE TOUYKM IO OKPY)KHOCTH. YTJIOBas CKOPOCTb M yrioBoe yckopeHne. CKOpOCTh M YCKOpEHHE Iph
KpUBOJIMHEHHOM JBW)XeHHU. HopmanbHoe M KacatenbHoe yckopeHue. CteneHun cBoOOAbI U 00OOLIEHHbBIE
KoopauHaThl. Umcno crenenei cBoOobl aOCOMOTHO TBEpAOro Tena. Bexrop yrmosoi ckopoctn. OcHoBHas
3agava JUHAMHKH. [[oOHSATHE COCTOSHYS B KJIACCHYECKON MeXaHHKe. YpaBHEHHUs IBIKEHU. Macca U MMITyJIbC.
I'paHuIBl IPUMEHUMOCTH KJIACCHYECKOTO CIIOco0a ONMUCaHUs JBIKEHUS yacTHL. [lepBblit 3akoH HproToHa 1 o) OI1
MOHSTHE WHEPIHAIBHON CHCTeMBI oTcueTa. Bropoit 3akon HrploToHa kak ypaBHeHHe IBrkeHHs. Cria Kak I K-
NIPOU3BOAHAS UMITyIIbCa. TpeTnit 3akoH HEI0TOHA U 3aKOH COXpaHeHHsI UMITyIIbca. HenmHepunaabHbIe CHCTEMBI
orcyera. Cuibl HHEpIUH. 3aKOH COXPAHEHUs UMITyIIbca Kak (yHIaMeHTaIbHBII 3aKOH IpHUpoAbl. PeakTHBHOE K- | 2.2
newkenne. LlenTp uHepuyn. AJIMTHBHOCTL Macebl. Teopema o BrxeHNHM IieHTpa nHepiuu. CucTema IeHTpa 2. 3-1,
uHepiud. MOMEHT HMIynbca. 3aKOH COXPaHEHHs MOMEHTAa HMITyidbca. MOMEHT CHJIBL. YpaBHEHHE 2. v-1

MOMEHTOB. JIBIbKeHHe B IEHTpanbHOM mone. PabGora um kuHeTnueckas sHeprus. MomHocTs. CBsI3b MEXTy
KMHETMYECKUMHU JHEPTHAMH B Ppa3sIMYHBIX CHCTEMaX OTcYeTa. OHEprusl JBWKEHHMs Tela KakK LEeJoro.
BuyTpennss sHeprus. KoHcepBaTHBHBIE M HEKOHCEpBATHBHBIE CHIIBL. IloTeHIManbHas dHeprus. 3aKOH CO-
XpaHEeHHUs dHepruu B MexaHuke. OOmedu3uyecKuil 3aKOH COXpPAHEHHs DHEPrHU. YPaBHEHHS ABIDKCHHS H
paBHOBECHsI TBEPJOro Teya. IIoHATHE CTaTHYECKH HEONPENENIEHHBIX CHCTEM. DHEPIrusl JBMXKYIIETocs Tena.
MoOMeHT MHEpLHH Tella OTHOCHTENBHO ocH. BpamarenbHblii MoMeHT. OOmHe CBOMCTBA JKHIKOCTEH M Ta30B.
VYpaBHeHHs paBHOBECHS U JBIDKGHHS OJKUAKOCTH. MrieanbHas u  BsA3Kas SKHAKOCT. [mapocTaTHka
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 TEPMOJUHAMUKA. [lusammueckue n
CTATUCTHYECKHE 3aKOHOMEPHOCTH B ¢m3uke. CTaTHCTHUECKHH M TepMOAMHAMHYEcKHil Meronbl. TemtoBoe
IBIKEHHE. MaKpOCKONIMYECKHe IapaMeTphl. YpaBHEHHE COCTOSHUS. BHyTpeHHss dHeprus. MIHTeHCHBHEBIE U
9KCTCHCHBHBIC MapaMeTphl. YPaBHEHHE COCTOSHHUS HIAeanbHOro raza. OCHOBHBIC 3aKOHBI HICAIBHOrO rasa.
JlaBneHue rasa ¢ TOYKU 3pEHHS MOJICKYISIPHO-KHHETHYECKOH TeopHu. MONeKyIsIpHO-KHHETHIECKHH CMBICI
TeMnepaTrypel. BeposTHocTs M dmokTyanmu. Pacmpenenenme MaxkcBemia. Pacmpenenenue dacTui 1o
aOCOJTIOTHBIM 3HAYCHHSAM CKOpOCTU. CpenHss KuHeTH4ecKast dHeprus yactull. CKOPOCTH TEIUIOBOTO ABMIKCHHS
gactun. Pacmpenenenne bonbrvana. Pacnpenemenne I'm66ca. TemmoeMKOCTh MHOTOaTOMHBIX —Ta30B.
OO6patuMble 1 HeoOpaTHMBIE TEIUIOBBIE Ipolecchl. IlepBoe Hada o TepMOAMHAMUKH. DHTpomms. BTopoe
HayajJo TePMOAMHAMUKH, TEPMOAMHAMHYECKHE MMOTCHIMANbI U YCIOBHs paBHOBecus. TepMmoauHaMuvecKue
npeoOpazoBanus. TeroBble Mamuebl. [ukn Kapao. Makcumanbnbiidi KI1JI TeroBodt Mammbl. [IpuHIun
Bo3pacTanus SHTponuu. [Torstue o pusmdeckoil kuneruke. uddysus u Temronpooguocts. Kosdpunuent
muddysun.  Koadouuent TtermmonpoBoaHoctd. TeMrepaTypompoBOIHOCTh. Bpems BblpaBHHBaHHS.
Juddysus B ra3ax u TBEpAbIX Tenax. BsazkocTs. JunaMuveckHii 1 kuHeMaTHIeCKUit K03 QHIHEHT BI3KOCTH
ra3oB M JKHIKOCTeH. DJIeKTPUIECKHil TOK B BakyyMe. TepMOdIeKTpOHHAs SMHCCHS. DIEKTPHYeCKHii TOK B
rase. [Ipoueccsl HOHM3ALMK U PEKOMOMHALMH. DJIEKTPOIPOBOIHOCTh CIA00MOHU3UPOBAHHBIX r'a30B. [IoHsTHE
o miaa3me. IlnasmeHHas wactora. [lebaeBckas IIHMHA. DJIEKTPONPOBOAHOCTH Miaa3Mbl. PDa3bl u (asosbie
npeBpaieHus. YcioBue paBHoBecusi (a3. daszoBble auarpammbl. YpaBHenue Kuameiipona — Kiaysuyca.
Kpurnueckas Touka. MeracraOuibHble cocTosHus. TpoitHas Touka. YpaBHeHue Bau-nep-Baanbca. @a3oBbie
TIepexo/Ibl BTOPOro poja.

14/-

22

K/p

Tema 3. 3HeKTqu€CTBO U MarHe€TU3M. Ilpenmer kiacCHYecKOH >IeKTpOAMHAMUKH. Vnes
ONM3KOAEHCTBUS. DIEKTPUYECKUI 3aps] M HAINpPsHKEHHOCTb AJIEKTPUYECKOro mouisi. JJMCKpeTHOCTh 3apsija.
3akon Kymona. IlpmHmmn cyneprozunuu. Onektpudeckuil numonb. IToTok BekTopa. DieKTpocTaTHYecKas
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. YCIOBUS Ha IPAHHIIE «IIPOBOJHHK —
BaKyym». DJeKTpocTaThdeckoe moyie B mNonocTH. Kodh(UIMEHTBI 3IeKTpOCTaTUYECKOH eMKOCTH |
3JIEKTPOCTATHYECKOW MHAYKIMH. EMKOCTH KOHJIEHCATOPOB pPAa3IMYHOM TI'€OMETPUYECKOH KOH(Uryparuu.
OHeprusi B3aNMOACHCTBHUS dJIEKTPHIECKUX 3aps0B. DHEPTHs CHCTEMBI 3apsHKEHHBIX NPOBOIHUKOB. DHEPTHS
KoHZAeHcaTopa. [II0THOCTh YHEPrUH HIEKTPOCTATHUECKOro MO, Y CIOBHE CYLIECTBOBAaHUS TOKa. 3aKoHbl OMa
u JIxoyns — Jlenna. Croponnue cuisl. 3/]C rampbBaHHYecKoro siemMeHTa. 3akoH OMa Juis ydacTka IenH 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 1ojie. MOMEHT cui, JeiicTByromuii Ha pamMKy. MHIyKTUBHOCTh AJMHHOTO
conenonna. Koaddumuent B3anmuoit nuaykunn. 3akon buo — Casapa. [Ipuniuun cynepnosuiwu. MarHutHoe
1oJIe KPYrOBOTO TOKa. SIBIICHWE 3JIeKTpOMarHuTHON mHIykunu. IIpaBmino JleHna. MarHuTHas SHEprHs TOKa.
TIMOTHOCTH MarHUTHOM SHEpruu. DHeprus U cuibl. [IIOCKUIT KOHIEHCATOP ¢ AUAIEKTPUKOM. DHEPTHS JUITOJIS
BO BHEIIHEM dJIeKTpocTatHdeckoM moine. [lomspusamuonnsie 3apsnsl. IlomspusoBanHocTs. Heommopomnas
MOJISIPU30BaHHOCTb. DJIEKTpUueckoe cMmenleHre. OCHOBHbIE YPaBHEHUs 3JIEKTPOCTATUKU JIM3JIEKTPHKOB.
I'panmunble ycIOBHSA HA TpPaHHUIE pa3fiella «AUDIEKTPHK - OUAPICKTPHK» H («IIPOBOIHUK — IUDICKTPHUK).
II10THOCTH »HEPrHM >IEKTPOCTATHIECKOTO IOMSI B JHUAINCKTPHKE. JIIMHHBIA COJTEHOMA C MAarHETHKOM.
Monexynspasle Toku. Hamaranmdennocts. HeomHopoaHas HaMarHWYeHHOCTh. HampspkeHHOCTH MarHHTHOTO
nons. OCHOBHBIE YpaBHEHUSI MArHETOCTATHKH B BemiecTBe. ['panmumble ychoBus. DapageeBckas u
MAaKCBEIUIOBCKasl TPAaKTOBKA SIBICHUS JJIEKTPOMAarHUTHOM mHAyknud. Tok cmemieHus. Cucrema ypaBHEHHIT
MakcBemta. BekTopHbBIH U CKaIpHBIH NOTeHIHAIB! oyisl. CKOPOCTh PacIpOCTPAHEHHS JJIEKTPOMArHUTHBIX
Bo3MylieHUHA. BonHoBoe ypaBHenue. IImoTHOCTh HepruM. IITOTHOCTH MOTOKA YHEPTUH. YCIOBHE MajlOCTH
ToKOB cMemeHus. Toku @yko. KBasucrannoHapHbIe SBICHUS B IMHEHHBIX IPOBOJHUKAX. Y CTAHOBIICHUE U HC-
4Ye3HOBEHHME TOKa B Iienu. I'eHeparop nmepemenHoro Toka. MMnenanc. llenu mepemeHHoro Toka. JIBmkenue
IIPOBOJHIKA B MATHUTHOM MoOJIe.

14/-

22




Tema 4. ®usuka kojaeOaHUl W BOJIH. Monstie o KoMeOaTebHBIX npoueccax. EnuHbli
MoAxoJ K KoIeGaHHsSM pa3INYHON (U3MUYECKOH TNpuUpoAbl. AMIUIMTYAa, KpyroBas dacToTa, (asa
rapMoOHHMYecKnX KoneOaHuil. ClOXeHHEe CKAIPHBIX M BEKTOPHBIX KoieOanuid. KowmmiekcHas ¢opma
npezcTaBieHus konedaHuid. BekropHble auarpammel. MasTHUK, Tpy3 Ha MpPYKHHE, KoseOaTenbHbI 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.
OctuuaaTop Kak — CHEKTpanbHBI  mpubop. MopynmupoBanusle KkoneOauus. CIEKTp — aMIUIMTYIHO-
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
Ilnockast cranuonapHast BonHa. [lmockas cuHycompanbHas BoiHA. berymme m crosame BonHbL PasoBas
CKOPOCTb, JJHHA BOJNHBI, BOMHOBoe uncio. Oddexr [ommiepa. CkamnsipHble W BEKTOPHBIC BOJHBL.
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 Teine. Bexktop YMoBa. Ynpyrue BOJIHBI B ra3ax W 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.
TIpunuun Ioiirenca — ®penens. [pubmmkenne Openens. Muarterpan u qudpakuus Openens. [Ipubnmkenne
Opaynrodepa. Ipocteie 3amaun mudpakuun: audpakiys HA OAHOW W Ha MHOrHX mienmsix. Judpakunonnas
pemerka. Judpakuns Ha KpyriaoMm orsepctud. Judpakmus PpayHropepa M CIEKTpalbHOE pasIoiKeHHe.
JludpaknyionHas peneTka ¢ CHHYCOWAAIBHON mpolryckaeMocThio. [IpuHum ronorpadun. Pacnpoctpanenne
cBeTa B BemlecTse. Jlucmepcust AudNIeKTpudeckoii mponunaemocty. Ilormomenue ceera. [Ipospaunsle cpebl.
Tlomspu3amust  BOMH  HPH  OTPHKEHUH.  OJIEMEHTHl  KPUCTAUIOONTHKH.  ODJEKTPOONTHYECKHE U
MarHUTOONTHYECKHUE SIBIICHHUSL.
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Tema 5. KBanToBas n aToMHas (1)I/ISI/IKa. IpoTuBopeuns knaccuueckoit usuku. [Ipobremsr
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 OJJHOBPEMEHHO HM3MEPUMBIX BEIMYUH. 3a/laHUE COCTOSHUS
MHKPOYACTHI]; BOJHOBas (YHKIHS, €¢ CTaTHCTUUeCKHH cMbIcH. CyIepHnosuIys COCTOSHHH B KBaHTOBOI
Teopur. AMIUTHTY 12 BeposiTHOCTeH. OOBsICHEHHE MOBEICHHsT MaKpoJacTHIsl B HHTepdepomerpe. OObsICHEHNE
mudpakuuy HEWTPOHOB Ha Kpuctajule. BeposTHOCTh B KBAaHTOBOM TeopuH. BpemeHHOe ypaBHEHue
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 NpeoOpasoBanus JlopeHma.
MNuBapuantel npeobpasoBanus. [IpeoOpazoBanust Mwmmynbca ¥ SHEpruu. 3aKOHbBI COXPAHEHHsS SHEPrHU U
nmnyneca.  CronkHoBeHme dactun. Cucrema 1nenTpa wuHepumu. Iloporoas osHeprus. IIpuaimun
OTHOCHTEIFHOCTH B 3JIEKTPoHaMUKe. OTHOCHTENBHOCTh MarHUTHBIX M dJIEKTpUdecknx moned. Yactnma B
cdepuueck cuMMeTpHYHOM mone. BogopomomomoGHble aToMbl. DHeprerHdeckue ypoBHH. IloTeHimans
BO30yX/ieHHss W WoHm3anuu. CIEKTpsl BOJOPOIONOIOOHBIX aTOMOB. IIpocTpaHcTBEeHHOE pacmhpesieeHue
JNeKTpoHa B atome Bozopoxa. lllmpmna yposreii. CTpyKTypa 37I€KTPOHHBIX YPOBHEH B CIIOXKHBIX aTOMax.
Tumnsl cBsi3u 271eKTpoHOB B atoMax. [Ipunuun ITaymu. [lepuonnyeckas cucrema snementos [l. 1. Menaeneena.
Mornexyna Bomopona. OO6meHHoe B3ammojeiicTre. ®dusmyeckas NpUpoga XUMHYeckoil cBsa3u. MowHas n
KOBAJICHTHAs CBSA3M. DJIEKTPOHHBIE TEPMBI JBYXaTOMHOH Moinekynbl. Konebanus n BpalieHus ByXaTOMHON
Monekynsl. KomeOaTenbHas W BpamatenbHas 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
rasopaspsaHsie nazepsl. Pagnocnexkrpockomnus. [lepBoiit Masep. Meroa Tpex ypoBHei. OTKpBITBII pe30HaTOp.
IepBoie nazepsl. CTaTUCTHYECKOE OMMCAHKNE KBAHTOBOM CUCTEMBI, PA3IHINe MKy KBAHTOBOMEXaHHIECKOH U
CTAaTUCTHYECKOH BeposTHOCTAMH. Teopema HepHera u ee cinenctBust. CHMMETpHs BOTHOBOM (QDYHKIMH MHOTHX
OJIMHAKOBBIX yacTHL. KBaHTOBBIE npaeansHble Tasbl; pacupenencHus boze u @epmu. CTpoeHHe KPHCTAIIOB.
HccenenoBanne KpUCTAINYECKUX CTPYKTYpP METOIAMH PEHTICHO-, DIEKTPOHO-, HeTpoHorpaduu. Touednsie
neekThl B KpHCTAUIAX: BaKaHCHM, NPHMECH BHEIPEHWs, NPHMeCH 3aMenieHHs. KpaeBble W BHHTOBBIC
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 MeTamiax, TOYHOCTh KIACCHYECKOW SJICKTPOHHOW TEOPUHU. DJEKTPOHHBIH (epmMu — rasz B
Meramie. HocuTenmn Toka Kak KBa3MYACTHIIBI, ODIEKTPOHHAS TEILIOEMKOCTh. OJIEMEHTHI 30HHOH TEOpHH
KpUCTa/UIOB. 30HHAs CTPYKTypa JHEPreTUYECKOro CHEKTpa 3J1eKTpoHoB. Yposenb depmu. IloBepxnHocTsh
®epmu. YUncao IEKTPOHHBIX COCTOSHUM B 30HE. 3aMOJIHEHNE 30H; METAILIBI, JUAICKTPHKH, HOIYIPOBOIHHUKH.
Ilonstme gpipounoi mpoBoguMmocTH. CoOCTBEHHBIE U IPHMECHBIC MOIYNPOBOJHHKH. SIBIeHHE
CBEpPXIIPOBOAMMOCTH. TepMOAMHAMMKa CBEPXNPOBOAHMKOB. KymepoBckoe crapuBaHHe Kak HEOOXOAMMOE
ycrnoBue cBepxmpoBoguMocTd. KymoHoBckoe oTrankuBanue M (GoHOHHOe mpuTsDKeHHe. [loBepxHOCTHas
JHEprus Ha TPaHHIE MEXIYy HOPMAalbHOW U CBepXHpoBoismed ¢aszamu. CBEpXIPOBOJHHUKU IIEPBOTO U
BTOporo pozaa. Pomp mpumeceil. BricokoTreMnepaTypHas CBEpXIPOBOAMMOCTh. 3aXBaT M KBAaHTOBAaHHE
MarHUTHOTO NOTOKA. TyHHEeNbHBIH KOHTAKT. D dexT Jxo3edcoHa u ero NpuMeHEHHE.
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Konmakmmnas paboma no npomexncymounoii ammecmavuu (Kamm)
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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
Pa3BUTHH TEXHUKH U BIMSHUE TEXHUKH Ha pa3BUTHE (U3NKH. PazmepHocTh dusndecknx BenmmanH. OCHOBHBIE
emunnibl CU. Tlpenmer Mexannku. KnnemaTnka n qunamuka. Kimaccuaeckas Mexanuka. GU3HIECKHE MOJICITH:
MaTepHallbHasi TO4YKa (YacTHIla), CHCTEMA MaTepHaIbHBIX TOYEK, aOCOIOTHO TBEPOE TEJIO, CIUIONIHAS Cpela.
IIpoctpancTBo M Bpems. KuHemaTwdeckoe ONVCaHWE IBIKCHUS. IIpsMONMHEWHOEe IBIKEHHE 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
KoopanHaThL. Yucio cremenell cBoOOB abCOMOTHO TBEpAOro Tena. Bektop yriosoit ckopoctn. OcHOBHas

3aja4ya AMHaAMHUKH. [TOHATHE COCTOSHUS B KIACCHUECKONW MeXaHUKe. YpaBHEHUs ABWKCHUA. Macca 1 HUMITYNbC. oIl
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 N K-
Tpou3BO/IHAs UMITyJbca. Tperuii 3akoH HbioToHaA U 3aKOH coXpaHEHHU sl uMIyJbca. HennepuuanbHble CUCTEMbI 2.2.
orcyera. CHibl HHEPIUH. 3aKOH COXPAHEHHUsI UMITYIIbca Kak (DyHIaMEHTaIbHBII 3aK0OH MPUPOabl. PeakTHBHOE K- 3-
nBWKeHue. LIenTp uHepruu. AZMTHBHOCTh Macehl. Teopema o ABMXKEHHMH IeHTpa uHepuuu. CrcreMa LeHTpa 2.
uHepuu. MOMEHT HMIyNbca. 3aKOH COXpaHEHHS MOMEHTa HMIyJibca. MOMEHT CHJIbl. YpaBHEHHE 2. 1,
MOMEHTOB. [IBIDKEHHE B LIEHTPAJBbHOM Moje. Pabora u kuHerHuyeckas sHeprus. MomHocTb. CBs3b MEXAY V-1

KMHETUYECKMMHM 3HEPrUsMH B Da3IMYHBIX CHCTEMax OTCUeTa. OHEprust ABW)KEHMs Tejla Kak LEeNoro.
Buytpennss sueprus. KoncepBaTuBHble U HeKOHCepBaTHBHbBIE cuulbl. IloTeHIMambHAs SHEPrHsa. 3aKOH CO-
XpaHeHHs >Heprud B MexaHuKe. OOmedu3nueckuil 3aKOH COXpAaHEHHS SHEPIUH. YPaBHEHUS IBIDKCHHUS U
paBHOBecHs TBepjoro tena. IToHATHE CTaTHYEeCKH HEONpENETIeHHbIX CUCTEM. DHEprus ABMXKYIIETOCs Tela.
MOMEHT MHEpIMH Tella OTHOCUTENBHO OCH. BpamatensHbiii MoMeHT. OOmIye CBOWCTBA KUAKOCTEW U ra3oB.
VYpaBHeHHsT paBHOBECHS M JABIDKGHHS JKHUIKOCTH. lVjeanmpHas U Bs3Kas OKHUAKOCTh. [HapocraTHka
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 (uzuka W TEPMOIWHAMHUKA. [lunammueckue u
CTaTHCTUYECKHE 3aKOHOMEpHOCTH B (m3mke. CTaTHCTHUSCKHH M TepMOAMHAMHYECKHH MeToxsl. TeruoBoe
JBIDKEHHE. MaKpOCKONMUeCKHe MapaMeTphl. Y paBHCHUE COCTOSHUS. BHyTpeHHss sHeprus. VIHTeHCHBHEIC H
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 1 HeoOpaTHMbIe TEIUIOBBIe Iporecchl. [lepBoe Hawyalo TepMOAMHAMUKH. DHTpomus. Bropoe
Hayajao TEPMOAMHAMUKH, T€PMOJHMHAMHYECKHE MOTEHLHANbl U YCIOBUS paBHOBeCHs. TepMoIUMHAMHUYECKHE
npeoOpa3oBanus. TeruoBbie MammHbl, [{ukn Kapro. Makcumanbnsiit KITJ[ TeruoBoit Mamuael. [IpuHImn
Bo3pacTanus dHTponuu. [TonsTue o pusudeckoil kuneruxe. Juddysus u reruonpoBoaHocTs. Koaddpuuuent
mudoysun.  Koadduuuent TtemmonpoBoaHocTd. TeMrepaTypompoBOAHOCTh. Bpemsi  BbIpaBHUBaHHS.
Juddy3us B razax u TBEpABIX Tenax. Bsskocts. JMHaMHYecKHMH ¥ KHHEMAaTHYECKUH KOd(QPUIMEHT
BA3KOCTH Ta30B W OKUIAKOCTEH. DJIEKTPHYEeCKHH TOK B BakyyMe. TepMOIJICKTPOHHAs OMHCCHSL.
OnekTtpuyeckuii TOoKk B raze. [lpomecchl HMOHM3alMM W PEKOMOMHAIMU.  DIIEKTPOIPOBOJHOCTH
c1a0OMOHU3UPOBAaHHBIX Ta3oB. I[loHsATHE 0 MIa3Me. Ilnma3smennass wdacrora. JlebaeBckas JUIMHA.
OnextponpoBoxHOCTs Maa3Mbl. Pa3el u (asoBble npeBpamieHus. 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"d€TU3M. Ilpeamer KiIacCHYECKOH AJIEKTPOAMHAMUKH. Mnes
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 IOJIE.
Vneansublit npoBogHUK. [ToBepXHOCTHAS INIOTHOCTH 3apsijia. I paHNYHBIE. YCIOBHS Ha TPAHHUIIE «IIPOBOJHUK —
BaKyyM». DJEKTPOCTaTUYECKOe TMojie B MOJNOCTH. Ko3(hUIHMEHTHl 31EeKTPOCTATUYECKOW EMKOCTH |
JNEKTPOCTATHYECKOW MHIYKIMH. EMKOCTh KOHIEHCATOPOB PpA3IMYHOM T€OMETPUYECKOW KOH(UTypauuu.
OHeprusi B3aNMOAEHCTBHUSI JEKTPHIECKHUX 3apsI0B. DHEPTHs CHCTEMBI 3apsHKEHHBIX MPOBOAHHKOB. DHEPIHs
KoHzeHcatopa. [ITOTHOCTh SHEePrUH AIEKTPOCTATHIECKOTO MO, Y CIIOBHE CYIECTBOBAHMS TOKa. 3aKoHbI OMa
u Jxoynsa — Jlenna. Ctoponnue cuibl. 9JIC ragpBaHudeckoro »ineMeHra. 3akoH Oma ajist 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 M 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 nanykuuu. 3akon buo — Casapa. [Ipuniumn cynepnosuiin. MarHuTHOE
1ojie KpyroBoro Toka. SIBI€HUE 3JIEKTpOMAarHUTHOW MHIyKImu. [IpaBuio JleHna. MarHuTHas 3HEprust Toka.
[110THOCTH MarHUTHOW YHEPrUU. DHEPTUs M CUIIBL. [IOCKMIA KOHIEHCATOP C AUDICKTPUKOM. DHEPTHUS AUTIONS
BO BHENIHEM JJIeKTpocTaTuueckoM mone. [lomspusanuonnsie 3apansl. IlomspuzoBannocts. Heomuopommas
MOJIIPU30BAHHOCTE.  DNIEKTpHYeckoe cMenieHne. OCHOBHBIC YpaBHEHMS JJICKTPOCTATHKH HAJIEKTPHKOB.
I'pannuHble ycIOBHS Ha TpaHHIE pasfela «AUIIEKTPUK - AUIIEKTPUK» U IIPOBOJHUK — JHIICKTPHKY.
[110THOCTS 3HEPrHU DIEKTPOCTATHYECKOrO IO B AUAIEKTpUKE. JIMMHHBIA CONCHOHJ C MAarHETHKOM.
Monekymsapusle Tokd. HamaranuenHocts. HeonHopomHass HaMarHW4eHHOCTh. HampspkeHHOCTh MarHHTHOTO
monst. OCHOBHBIE YpaBHEHHsS MAarHeTOCTaTHKUA B BemecTBe. [ 'panuunsie ycnoBusa. PapameeBckas u
MAaKCBEJIOBCKasl TPAKTOBKA SBJICHHUS 3JIEKTPOMATHUTHOW HMHAyKIHU. Tok cmemenus. CucremMa ypaBHEHHI
MaxkcBemna. BekTopHBIil U cKaJSIpHBII MOoTeHIHANbl oj1s1. CKOPOCTh PacIpOCTPAHEHHUS! IIEKTPOMATHUTHBIX
Bo3MmynieHnit. BonnoBoe ypaBuenue. IlnotHocts 3Hepruu. IInoTHOCTH MOTOKA dHEPrHH. YCIOBHE MAaJOCTH
ToKOB cMemeHus. Toku @yko. KBasucrannoHapHble SBICHUS B TMHEHHBIX 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. MopynmupoBanuele  konebaHus. CHEKTp aMIUIMTYJHO-
MOZYIUPOBAHHOTO KojeOaHus. BBIHyXJeHHbIE KONeOaHUS OCIHMIUIATOpPA MOA JCHCTBHEM CHHYCOHTAIBHOU
cHiIbl. AMIUIMTYAa U (asa 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 crammonapHas BosiHa. Ilnmockast cumHycoWpanbHas BojiHA. berymue u crosune BoyHbL PaszoBas
CKOPOCTh, MJHHA BOJHBI, BOMHOBOe 4ncio. Oddexr [Hommaepa. CkaaspHble W BEKTOPHBIC 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. Bekrop YMoBa. Yrpyrue BOJIHBI B ra3ax M skKuji-
KOCTsX. YnapHble BosHBL. Ilockue anmexTpoMarHuTHble BOJHBI. Ilomsipusauus BonH. Bektop IloiiHTHHra.
Wsnyaenue nunons. Cdeprueckue u MMIMHAPHIECKUE BONHBL. MHTEep(hepeHIuss MOHOXPOMAaTHIECKUX BOJIH.
KBasumoHoxpomaTtuueckue BoJHbL. DyHKIMSA KorepeHTHocTH. MHTepdepeHnns KBa3MMOHOXPOMAaTHYECKHX
BoiH. MHTrepdepomerpbl. BpemeHHOe U CIEKTpalbHOE pPacCMOTPEHHE HHTEP(GEPEHIOHHbBIX —SBICHUMH.
Tpunuun oiirenca — ®penenst. [pubmmkenne Openens. Materpan u audppakuus Openens. [Tpubdamxenue
Opaynrodepa. [Ipoctbie 3amaun mudpakuun: Iupakiys Ha OTHOW W Ha MHOrHX mienmsax. JudpaxkunonHas
pemrerka. Judpakuus Ha KpyriaoMm orsepcetud. Judpakmus PpayHropepa M CIEKTpaIbHOE PA3IOKEHHUE.
JludpaknuonHas penieTka ¢ CHHYCOWAAIBHON MpoltyckaeMocThio. [IpuHium romorpadun. Pacnpoctpanenue
cBeTa B BemlecTse. Jlucnepcus AudNeKTpuueckoii nponunaemocty. Ilormomenue cseta. IIpospaunsie cpempl.
IMonspu3anyst BONH TIPH  OTP@KEHHH. OJEMEHTHl  KPHUCTAUIOONTHKH.  DIEKTPOONTHYECKHE U
MarHUTOONTHYESCKHUE SIBICHUSL.

18/-

20

K/p

13




Tema 5. KBanToBas n aToMHas (1)I/ISI/IK3. [poTtuBopeuns kinaccuueckoit ¢pusnku. [Ipodaembr
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 HeomnpenesneHHocTed. HaGopbsl OJHOBPEMEHHO HM3MEPUMBIX BEIMYHMH. 3aJaHUE COCTOSHMS
MHKPOYACTHUII; BOJHOBAsl (DYHKIMS, €e CTaTUCTHUYECKHH cMbIcl. CyNeprmo3uius COCTOSHHII B KBaHTOBOU
TEOpHH. AMILIHTYa BeposiTHocTel. OOBsCHEHHE ITOBEICHHST MaKpO4acTHIB! B HHTepdepomerpe. OObsiCHeHNEe
mudpakiuMd HEHTPOHOB Ha KpucTaiie. BeposATHOCTP B KBAaHTOBOi 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. HBapHAaHTHOCTH YpaBHEHWs IBIDKCHHS OTHOCHUTENBHO IpeobpasoBaHus JlopeHna.
WuBapuantel npeoOpaszoBanus. IlpeoOpazoBanus Mmmynbca W 3Hepruu. 3aKOHbI COXPAHEHUS SHEPTUM U
nmiynbea.  CronkHoBeHme 4wacth. Cucrema 1meHTpa wuHepnuu. IloporoBast oHeprus. IlpuHimn
OTHOCHUTENBHOCTH B 3JIEKTpOANHAMUKe. OTHOCUTEIBHOCTh MAaTHUTHBIX W DJIEKTpHYecKHX mHosield. Yactuma B
cdeprueck CHMMETPUYHOM IoJe. BoaoponononobHble aToMbl. DHEpreTHueckue YpoBHH. IlOTeHIMaibl
BO30yX/eHHss W HoHm3army. CIIeKTPBI BOJOPOJONONOOHBIX aToMOB. IIpocTpaHCTBEHHOE pacmpenencHue
3NIeKTpoHa B atome Bojopoxa. IllmpuHa ypoBHeit. CTpyKTypa 3/I€KTPOHHEIX YPOBHEIl B CIIOKHBIX aTOMax.
Tuns! cBsi3u 21eKTpoHOB B atoMax. [Ipunuun ITaymu. I[lepuoauueckas cucrema snementos [1. Y. Menneneesa.
Morexyna Bomopona. OOMmeHHoe B3ammozelcTeue. Pusnueckas NpHUpPOIa XUMHUYECKOH cBs3u. VoHHas u
KOBAJICHTHAsI CBSI3H. DJIEKTPOHHBIE TEPMBI ABYXaTOMHOW MoJieKynbl. KoneOaHus M BpameHHs! ABYXaTOMHON
Mosekynbl. KonebarenbHas W BpamatenbHash CTpyKTypa TepMoB. KoneGaHUsT MHOTOATOMHBIX MOIEKYII.
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
rasopaspsiaHsie nasepsl. Pamuocnextpockonus. [TepBolid Masep. Meron Tpex ypoBHed. OTKPBITHINH pe30HATOP.
Iepaere mazepsl. CTaTHCTHYECKOE ONMUCAHUE KBAHTOBON CHCTEMBI, Pa3IUIie MeX/Ty KBAaHTOBOMEXaHUIECKOH U
cTaTHCTHYECKOil BeposiTHOCTsIMH. Teopema HepHera u ee cnenctBust. CHMMETpUs BOTHOBOM (DYHKIMH MHOTHX
OJMHAKOBBIX 4YacTUl. KBaHTOBBIC HMaeanbHbIE Tasbl; pacupenencHus boze n @epmu. CTpoeHHe KPHCTAIIIOB.
HccnenoBanue KpHCTAUIMYECKUX CTPYKTYpP METOJAMH PEHTTE€HO-, JIEKTPOHO-, HeiirpoHorpadun. Touednsre
neeKTsl B KpHCTAUIAX: BaKaHCUM, NPHMECH BHEIPEHWs, NPHMeCH 3aMmelleHus. KpaeBble W BHHTOBBIC
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 KBa3HYACTULBI, OJIEKTPOHHAS TEIIOEMKOCTb. ODIEMEHTHl 30HHOW TEOpHU
KPUCTAJUIOB. 30HHAs CTPYKTypa JHEPreTUYECKOro CHEKTpa 3J1eKTpoHOB. YpoBeHb Pepmu. IloBepxHocTh
Gepmu. Uncmo IeKTPOHHBIX COCTOSHUN B 30HE. 3aIOTHEHUE 30H; METaILIb, TUICKTPHUKH, IOIYIIPOBOIHUKH.
Ionmstue gmplpounoit mpoBoauMocTH. COOCTBEHHBIE M IPUMECHBIE IONYNPOBOAHHKU. SIBIeHHE
CBEPXINPOBOAUMOCTH. TepMoAMHAMKKA CBEpXHPOBOAHMKOB. KymepoBckoe crapuBaHHe Kak HE0OXOIUMOE
ycioBue cBepxmpoBoauMocTd. KymoHoBckoe oTTankuBanue U (OHOHHOE HpHUTsDKeHHe. I[loBepxHOCTHas
SHEprus Ha TpaHMIlC MEKAY HOpPMaNbHOH M cBepxmpoBopsmeil ¢azamu. CBEpXIpOBOIHHKH HEPBOTO U
BTOpOro poza. Pomp mpumeceil. BricokoTeMmnepaTypHas CBEpXIpPOBOJMMOCTh. 3aXBaT M KBAHTOBaHHE
MarHUTHOTO NMoToKa. TyHHenbHBIH KOHTAKT. DddekT Jko3edcoHa u ero mpuMeHeHHe.

18/-

18
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Konmaxmmnas paboma no npomesxcymounoit ammecmavyuu (Kamm)

CamocmoamenvHnasn paboma é nepuood k3. ceccuu (CPk)

Hmozo

108

Dopmol yueOHbIX 3A0AHUII HA AYOUMOPHBIX 3AHAMUAX:
Onpoc (0.)

Dopmobl meKyuyeco KOHmMpOA:
Koumponwvuwie pabomot (K/p)

Dopmul 3a0aHuil 011 MEOPUECKO20 PEUMUH2A:
Joknao (/1.)

15




I1l. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHMUME JUCIUITJINHbI

PEKOMEHAYEMAS JINTEPATYPA
OCHOBHAA INTEPATYPA

1. Kaun, K. B. Kypc obmeii ¢pusuxn: Yuebuoe nocodue / K.b. Kann. - Mocksa: KYPC:
HUIL] MH®PA-M, 2018. - 360 c. - ISBN 978-5-16-100593-4. - Tekcrt: anextponnsiii. — URL Pexum
noctyna: https://znanium.com/read?id=393848

2. Xaspynsik, B. I'. Kypc ¢usukn : yue6. mocodoue / B.I'. Xappynsix. — M. : UHOPA-M,
2019. — 400 c. — (Bwicmiee obOpazoBanue: bakamaBpuar). — ISBN 978-5-16-100320-6. - Tekcr
anekTponHsbii. - URL Pexxum nocryna: https://znanium.com/read?id=355511

3. Kysuenos, C. U. Kypc nekmuii mo ¢usuke. DiekTpoctaTuka. [lOCTOSHHBIH TOK.
Onexrpomaraetu3Mm. Komnebanust u BonHb: YueOHoe mocobue / Kysuermo C.U., Cemkuna JLU.,
Porosun K.H. - Tomck:U3a-Bo Tomckoro monurex. yausepcuteta, 2016. - 290 c.: ISBN 978-5-4387-
0562-8. - Tekcr : anexkrponnsrit. - URL Pesxxum moctyma: https://znanium.com/read?id=218874

JOINOJIHUTEJIBHASA JIMTEPATYPA

1. CxusipoBa, E. A. Kypc nexkuuit mo ¢usuke: MonekymsapHast ¢usuka. TepmoauHamuka :
yueb. mocodue / E.A. Cxmsaposa, JL.U. Cemkuna, C.M. Ky3nenos ; ToMckuii MOIUTEXHUYECKHI
yauBepcuteT. - Tomck : 3a-Bo ToMckoro nonurexaudeckoro yausepcurera, 2017. - 156 c. - ISBN
978-5-4387-0735-6. - Tekcr: AICKTPOHHBIN. — URL Pexum JIOCTYyTIA:
https://znanium.com/read?id=344725

2. CmupHOB, A. B. UndopmaninoHHbie TeXHOIOTHH B 00yueHuu pusuke : yueOHoe mocodue /
A. B. Cmupnos, C. A. CmupaoB. - Mocksa : MII'Y, 2018. - 220 c. - ISBN 978-5-4263-0677-6. -
Tekcr : anextponnslit. — URL Pexxum mocryma: https://znanium.com/read?id=339672.

HEPEYEHb UH®OPMAIINOHHO-CITIPABOYHBIX CUCTEM

1. CnpaBouno-mipaBoBas cuctema Koncynprant [Timroc http://www.consultant.ru
2. CnpaBoyHo-mipaBoBasi cuctema [apant https://www.garant.ru/

HEPEYEHD ITPO®ECCHUOHAJIBHBIX BA3 TAHHbBIX

1.  ba3a otkpeIThIX naHHBIX MuHTpyaa Poccun https://mintrud.gov.ru/opendata

2.  baza maHHBIX CTaHAApPTOB M periaMeHToB DeepaabHOro areHTCTBA M0 TEXHHYECKOMY
perynupoBanuto u merposorun (Poccrangapt) http://www.gost.ru
3. Poccuiickuii apXuB rocyIapCTBEHHBIX CTAHIAPTOB, & TAKIKE CTPOUTEILHBIX HOPM U TPABHIIT

(CHulT) u o6pa3uos ropuaudeckux nokymentos (PAI'C) http://www.rags.ru/gosts/2874/

HEPEYEHD 3JIEKTPOHHO-OBPA3OBATEJIBHBIX PECYPCOB

1. OBbC «3nanmym» http://znanium.com
2. Hayunas snekrponnas 6ubnuoreka elibrary.ru https://elibrary.ru/
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IHHEPEYEHD PECYPCOB NHO®OPMAILIMOHHO-
TEJJEKOMMYHUKAIIMOHHOU CETHU "UHTEPHET", HEOBXO/IUMBbIX /UIA
OCBOEHMA JUCHUMITJINHBI

Hayuno-texuuueckast 6ubaroreka http://n-t.ru

Kypnan "Kpant" - http://kvant.mccme.ru/1994/02/index.htm

[azera "®wusuka" - https://istina.msu.ru/journals/1475527/

OTKpBITHIH KOJUTEK. AcTpoHoMus. - http://www.college.ru/astronomy/index.php
Caiit "Kiaccuas dusuka" - http://class-fizika.narod.ru/

dusuka st aburypuenra. Penenue 3amay. - hitp://www.abitura.com/#1

ATomHoe opyxwue - http://arch19.narod.ru/nuclear.htm

Hcropus co3nanus aromHo# 6oMObI -http://militera.lib.ru/research/abomb/index.html
KBanToBas u simepHas ¢usnka - http://nuclphys.sinp.msu.ru/introduction/index.html

CoNoA~WNE

NEPEYEHb MH®OPMALIMOHHBIX TEXHOJIOTHM, NUCIOJIb3YEMbBIX
IMPU1 OCYIHECTBJIEHUU OBPA3OBATEJBHOI'O IIPOLHECCA 110
JUCHUITINHE, BKJUIFOYASA IMEPEYEHDb IMPOI'PAMMHOI'O
OBECIIEYEHUA

Onepannonnas cucrema Windows 10,

[MTakeT npuknagaeix mporpamm Microsoft Office Professional Plus 2019 (MS Word,
MS Excel, MS Power Point, MS Access),

AntuBupycHas nporpamma Kacnepckoro Kaspersky Endpoint Security mis 6usneca-
Pacmmpennsiii Rus Edition 250-499 Node,

[Tporpammuoe obecrieuenne yruiura PeaZip,

Adobe Acrobat Reader DC.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMHBI
JMucnunnuaa «dusuka» obecrnedeHa:
TS TIPOBEICHUS 3aHATHH JIEKIIMOHHOTO TUTIA!

— yueOHOU ayauTopuei, 000pyAOBaHHOW y4eOHON MeOenblo, MYJIbTUMEIUNHBIMU

CpeICcTBaMU OOyUYEHUS AJIsl AEMOHCTPALlUK JIEKIIMH-TTPE3eHTalH;
IUIS TIPOBEICHUS J1a0OPAaTOPHBIX 3aHATHUH!

— y4eOHOW aynuTopueit, 00OpyTOBaHHON Y4eOHOW MEOENbl0 M TEXHUYECKUMU
cpencTBaMu OOy4YeHHUs, CIY>KallUMU JUIsl PEACTaBICHUs yueOHOM MHpOpMaLIUU:
Cucrema enuHULl WHTEpHalMOHANbHas Qopmara Al, [IEMOHCTpAalOHHBIE
JIaKaThl IO OCHOBHBIM pa3jiesiaM Kypca,

— kabu"eToM  (U3MKH,  OCHAIEHHOM  JTA0OpaTOPHBIM  00OPYJAOBaHUEM:
JMHAMOMETPBI, 3JIEKTPOCKOIBI, 3IEKTpodopHas MalllMHA, MOJAEIb JABUTaTENs
BHYTPEHHETO CrOpaHusi, IpuOOp AJIsl U3yUEHHUsl CBOMCTB HJI€aIbHOTO Tasa.

— TMIOMEIIEHHEM [UJISI CaMOCTOSITENIbHOM pabOThl, OCHAIIEHHBIM KOMIIBIOTEPHOMN
TEXHUKON C BO3MOKHOCTBIO MOJKIIOUEHUS K ceTu «HTepHeT» U obecriedyeHuemM
JOCTylma K JJIGKTPOHHOM  HMHQOpMaIlMOHHO-00pa3oBaTeIbHON  cpeje
YHHUBEPCUTETA.

IV. METOJWYECKHUE YKA3AHMSI U151 OBYYAIOLMXCS IO
OCBOEHMIO JUCHUIJIUHBI
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» Meroanyeckne  PEKOMEHIAIMM [0  OpPTaHM3alliil W BBIIOJHEHUIO
BHEAYAMTOPHOM CaMOCTOSATEIIBHON PadOThI

» MeToauueckue yKa3aHus 10 TOJAr0TOBKe U 0(opMIICHHUIO pedepaToB

» [losio)keHUe O PEUTHUHTOBOM CHCTEME OIICHKH YCIICBACMOCTH W KauyecTBa
3HAHUH CTYJICHTOB

» [lonoxxenue 00 yueOHO-HCCIIEI0BATEIBCKON pabOTE CTYICHTOB

» MeTouueckoe mocoOue Mo BBITOJIHEHHIO KOHTPOJIbHOM PaOOTHI.

» Meroanyeckoe mocoOWe IO  BBITIOJHEHUIO J1abOpaTOpHBIX paboT ¢
WCIIOJIb30BAHWEM  HMHHOBAIIMOHHBIX  TEXHOJOTHMH OOydeHWs W  OpraHu3aluu
CaMOCTOSITEIIEHBIX PaboT.

V. METOAUYECKHE MATEPHAJIbL, ONPEJAEJISIIOIIUAE ITPOOELY PbI
OLHEHWBAHWA 3HAHUU U YMEHWUU, XAPAKTEPU3YIOHIHUX ITAIIbI
O®OPMUPOBAHUA KOMIIETEHIINA

Pe3ynbTaThl TEKyIIero KOHTPOJISI U MPOMEXKYTOUHOM aTTeCTaluu (GOPMHUPYIOT
PEUTHHTOBYIO OIICHKY pa0oThl oOyuatomerocs. Pacrmpenenenue 0amioB mpu
bopMHpPOBAaHUM PEUTHUHTOBOM OIICHKHM pPabOThl O0YYaromIerocsi OCYIIECTBISIETCS B
cooTBeTCTBUM C «llomoxkeHneM O PEUTHHTOBOM CHUCTEME OLICHKH YCIIEBAEMOCTH H
KauecTBa 3HAHUM CTYJACHTOB B TMPOIECCE OCBOCHUS MUCIHUIUIMHBI «DU3UKa» B
dbenepaaTbHOM  TOCYJIapCTBEHHOM  OIOJPKETHOM  OOpa3oBaTEIbHOM  YUPEKJICHUU
BbICIIETO OOpa3oBaHus «PoCCHMUCKHMII SKOHOMUYECKHWU YyHUBEpcUTET uMmeHu [.B.
[TnexanoBay.

Tabmuma 5
Buasbl pador MakcuMaJibHOE KOJIHYeCTBO 0aJ1J10B

Beinonnenne yueOHbIX 3a1aHUI Ha ayJUTOPHBIX 20
3aHATHUAX

Texymui KOHTPOJIb 20
TBopueckuil pedTHHT 20
[IpomexyTouHas arrectanusi (3auem) 40
NTOT'O 100

B coorBerctBun ¢ IlonokeHMEM O PEUTHHIOBOM CHUCTEME  OLIEHKHU
yCIEBAaEMOCTH U KauecTBa 3HAHWUW OOYyYalOUIUXCs «IpernojaBarenb Kadeapsl,
HEMOCPEJCTBEHHO  BEAYIIMWA 3aHSITHS CO  CTYJIEHYECKOW Tpynmoid, o0s3aH
pouH(OPMUPOBATH TPYIITY O PACTPECICHUH PEUTUHTOBBIX OAJIJIOB MO BCEM BUJIaM
paboT Ha MEpBOM 3aHATUU YYEOHOrO MOAYJA (CeMecTpa), KOJIMYEeCTBE MOJYJeH Mo
y4eOHOM JWCHHMIUIMHE, CpokKax W ¢GopMax KOHTPOJS UX OCBOeHUs, ¢opMme
MPOMEXYTOUHOM aTTecTaly, CHUXEHUH OalsIOB 32 HECBOEBPEMEHHOE BBITIOJHEHHUE
BBIJJaHHBIX 3amanuil. OOydaronuecs B TeueHHE YydeOHOro MoAayis (cemecTpa)
NOJIy4ar0T UHPOPMAIIMIO O TEKYIIEM KOJIMYECTBE HAOPaHHBIX MO JUCHUIUIMHE 0asioB
4yepe3 JIMYHbIN KaOUHET CTYJECHTa.

VI. OHEHOYHBIE MATEPHAJIBI VIS HPOBEAEHUA TEKYHIEI'O
KOHTPO.JISI U TPOMEXKYTOUYHOM ATTECTALIUU
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OneHouHble MaTepHalibl MO AUCIUIUVIMHE pa3padOTaHbl B COOTBETCTBUM C
[TonoxxenneM o (OHAE OLIEHOUHBIX MAaTEpPHAIOB B (pelepaibHOM TOCYTapCTBEHHOM
Or0/DKETHOM 00pa3oBaTeIbHOM YUYPEKICHUU BBICIIETO oOpasoBaHus «Poccuiickuit
DKOHOMMYECKNN yHUBepcuTeT uMeHH [.B. [limexanosay.

Ilepeuens éonpocoe K 3auemy:

1. [Tpeamet Qusuku. MeToapl GU3HUECKOTO HUCCIEAOBAHUS: OIBIT, TUIIOTE3A,
AKCIIEPUMEHT, TEOPHSI.

2. Baxneiimme stansl uctopun ¢puzuku. Ponb Gu3uku B pa3BUTHH TEXHUKUA U
BJIUSIHUE TEXHUKU HA Pa3BUTHE (PUMKH.

3. Pasmepnocth puznyeckux BeanunH. OcHoBHbIE eAuHUIBI CU.

4, [Ipeamer mexanuku. Kunematuka u auHamuka. Kiaccuueckass mMexaHUKa.

duzndecKkre MoJIeNIU: MaTepuaibHas ToUKa (4acTHIla), CACTeMa MaTepHaIbHBIX TOUYEK,
a0OCOJIIOTHO  TBEpAOE Teno, CIulomHas cpena. IIpoctpancTBO u Bpems.
Kunematnueckoe onucanue nmxenus. [I[psaMonnHeitHoe JBUKEHNUE TOUKHU.

S. JIB>KeHHME TOYKM MO OKPYKHOCTH. YTJOBasg CKOPOCTb U  YTIJIIOBOE
yckopeHune. CKOpOCTh U YCKOPEHHE NTPU KPUBOJIUHENHOM JBWKeHUU. HopmanbHOE 1
KacaTeJIbHOE YCKOpPEHUE. BEKTOP yrioBou CKOPOCTH.

6. OcHoBHas 3ajaya AguHaMHUKU. [loHATHE COCTOSIHHMS B KJIACCUYCCKOMU
MEXaHHMKE. YpaBHEHUs JABWKEHHs. Macca W umnysbC. ['paHMIBl TPUMEHHMOCTH
KJIACCHYECKOT0 CItoco0a onucaHus JBUKCHHUS YaCTHII.

7. ITepBblii 3ak0H HpIOTOHA W TOHSATHE WHEPUUAIBHOW CHUCTEMBI OTCUETA.
Bropoit 3akon HproToOHa kak ypaBHeHME JBWXKEHMSA. Cujla Kak MpOU3BOJHAs
uMmIiyiabca. Ipetnit 3akoH HplOTOHA W 3aKOH  COXpAaHEHUsS  MMITYJIbCA.
HeunepuuanbHbie CUCTEMBI OTCYETA.

8. Cunel B mpupone. Knaccudukanuys u mpumeps! Cuil.

9. 3aKOH COXpaHEHUsI UMIIyJbca KakK (yHIAMEHTAJIbHBIM 3aKOH MPUPOIBI.
MomeHT wumnysibca. 3aKOH COXpPAaHEHHWS MOMEHTa UMIyJibca. MOMEHT CHIIBI.
YpaBHEHHE MOMEHTOB.

10. Pabora u kuHetnueckas dHeprus. MomHocTh. CBS3b  MEXIY
KUHETUYECKUMH JHEPrUsSAMU B PA3IMYHBIX CHUCTEMAx OTCUETa. DHEPrusl IBUKCHUS
Tela Kak 1enoro. BHyTpeHHsis sHeprusi. KoHcepBaTHBHBIE M HEKOHCEPBATHUBHBIC
cunbl. [loTeHumansHass »dHeprus. 3aKOH COXPAHEHHUS DHEPIMM B  MEXAHHUKE.
OO6uepu3nyueckuii 3aKOH COXpaHEHUsI YHEPTUU.

11. VYpaBHEHMST JIBUKEHMSI U pPaBHOBECHsS TBEPJAOro Teja. JHEprus
JIBWXKYIIETOCS Tena. MOMEHT HWHEpUUH Tejla OTHOCUTEIBHO OCH. BpamarenbHbId
MOMEHT.

12. OOmue CBOMCTBA KUIKOCTEH U Ta30B. Y PABHEHUS PAaBHOBECHS U JIBUKCHUS
xKujakoctu. MneanpHas U BsI3Kas ) KUIAKOCTD.
13. I'mgpocTaTka HeCKUMaeMOM KUAKOCTH. KuHEMaTrndeckoe OnucaHue

IBWKEHUs  kuakoctd.  CranMoHapHOE — JBWXKEHHE  WACAIbHOW  SKMJKOCTH.
Koaddurment Bsizkoctu.
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14, Teuenne xuakoctu mo TpybOe. Popmyna Ilyaszeitng. 3akoHbl mMOAOOUS.
®dopmyna Ctokca. ['mapoguHaMudeckas HEYCTOMYHUBOCTh. TypOYJI€HTHOCTD.

15. VYnpyrue HanpsixeHus. 3akoH ['yka. PacTskeHne u c:kaThe CTEpKHEM.

16. JluHaMu4yeckue W CTaTUCTUYECKHE  3aKOHOMEPHOCTH B  (hU3HKE.
Cratuctuyeckuii. ¥ TEPMOAMHAMHUYECKUN  METOHbl.  TemiaoBoe  JABUIKEHHUE.
MakpoCKONUYECKUE TapaMETPHI.

17. VYpaBHenue cocrosiHus. BHyTpenHsis  sHeprus. HTeHCuUBHBIE U
AKCTEHCHBHBIE [TAPaMETPBHI.

18. VYpaBHEHUE COCTOSHUS HACAIBHOIO ra3a. OCHOBHBIE 3aKOHBI HJIE€aJIbHOIO
rasa.

19. JlaBneHue raza C TOYKH 3PEHHUS MOJIEKYJSIPHO-KUHETUYECKONW TEOPHH.
MonexkynsspHO-KHHETHYECKANA CMBICII TEMIIEPATYPHI.

20. Pacripenenenne MakcBemna. Pacnpenenenue dwactun mo  aOCOMIOTHBIM

3Ha4YEeHUAM cKopocTH. CpenHss KHHeTHYecKast 3Heprus yacTul. CKOpOCTH TEIIOBOTO
nBrKeHus yactull. Pactipenenenue bonbimana. TermmoeMkocTs ra3os.

21. OOpatumble ¥ HeoOpaTHMble TeIUIoBble TMporecchl. [lepBoe Hayajio
TEPMOJIMHAMHKU. DHTPOIIHSL.

22, Bropoe Hawano tepmonuHamuku. TerutoBele MammHbl. [ukn KapHo.
Maxkcumanbnbiid KIT/] TermoBoit MmamuHel. [IpuHIUD Bo3pacTaHus SHTPOIUN.

23. [lonsitue o dusnueckoit kuHernke. JAuddys3uss u TEMIONPOBOAHOCTE.
Koadpdpuuuent auhPy3un. Koaddument TEIUIONTPOBOJHOCTH.
TemneparyponpoBogHocTh. Juddy3us B razax u TBEpABIX Tenax. Bs3KOCTb.
JluHaMU4eCKU 1 KWHEMAaTUYECKUA KOA(DPUIIUEHT BA3KOCTH ra30B U KUIKOCTEH.

24, ®a3pl 1 (a3oBble NpeBpalleHUs. YcioBUE paBHOBecHs (a3. da3oBbie
nuarpamMmbl.  YpaBHenue Knanenipona — Knaysmyca. Kputudeckas Touxa.
MertactabwibHbie cocTOsiHMA. TpolHas Touka. YpaBHeHue Ban-nep-Baanbca.
®da30BbIE TIEPEXOAbI BTOPOTO POAA.

25. [IpenMer KIIACCMYECKOW BIEKTPOAUHAMUKHU. OJIEKTPUUYECKUM 3apsy H
HaIpsDKEHHOCTh  3JIEKTpUYecKoro mons. JluckpetHocTs 3apsna. 3akoH Kysona.
[TpuHLIMT Cynepno3uun. DIEKTPUIECKUN TUIOIIb.

26. Onextpoctatnueckas TeopeMa ["aycca. PaboTa 35mekTpocTaTH4eCKOro MoJIs.
[upKynsiuus 3IEKTPOCTaTUYECKOTO MTOJISL.

217. [Torennuan. CBs3b NOTEHIMAIA C HANPSHYKEHHOCTBIO 3JIEKTPOCTATUYECKOTO
nosist. [IpoBOIHMK B 3JIEKTpOCTATUYECKOM TToJie. MeanbHbIi TPOBOIHUK.

28. [ToBepXxHOCTHasI IJIOTHOCTh 3apsiia. EMKOCTh KOHAEHCATOPOB PA3THUHOU
reOMETPUUYECKON KOH(PUTYpaluu. DHEPrus B3aUMOJICUCTBUS dJIEKTPUUYECKHUX 3apsI0B.
DHeprusi CUCTEMBI 3apSKEHHBIX ITPOBOJHUKOB. JHEprus KoHjaeHcatopa. lInotHocTs
SHEPTUHU FNEKTPOCTATUYECKOTO TOJIS.

29. VYcnoBue cymectBoBaHus Toka. 3akoHel Owma u  [xoyns — Jlenna.
Croponnue cunbl. 9JIC raibBaHUYECKOTO 3jieMeHTa. 3aKkoH OMa Jisl yyacTKa LEenu C
rajibBaHu4YecKkuM dnemeHToM. [IpaBuna Kupxroda.

30. Cuina Jlopenna u cuna Ammnepa. Bektop MarHuTHOM MHAYKIUUA. OCHOBHBIE
YPAaBHEHUsI MarHeTOCTaTUKH B BakyyMe. MarHWTHOE MOJIE MNPOCTEHIIMX CHUCTEM.
JIBrKeHUE 3apsKEHHOM YaCTULBI B JJIEKTPUYECKOM U MarHUTHOM IOJISIX.
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31. Butok ¢ TokoM B MarHuTHOM noJie. [loTeHImanpHas SJHEPrusi BUTKA C TOKOM
BO BHEIIHEM MarHUTHOM Imone. PaMka ¢ TOKOM B OZHOPOJHOM MAarHUTHOM IIOJIE.
MOMEHT ChJI, IEMCTBYIOIIMI HA PAMKY.

32. NHIyKTUBHOCTh  JJIMHHOTO  cojieHoujaa. KoadduimeHnt  B3auMHON
uHaykuu. 3akoH buo — Caapa. Ilpunuun cynepno3uniud. MarHutHoe IoJie
KpPYrOBOI'O TOKA.

33. SIBnenune »snekTpoMarHuTHOM uWHAYKOUU. [IpaBuno Jlenna. MarnutHas

sHepruss  Toka. [lmoTHOCT  MarHWTHOW  SHepruM. MOJEKyJIspHBIE  TOKH.
Hamarnmuennocts. HanpsbkeHHOCTh MarHUTHOTO 1osisi. OCHOBHBIE  YpaBHEHUS
MAarHeTOCTATHKH B BEIIECTBE.

34. dapajsieeBCcKasi 1 MaKCBEJUIOBCKAsl TPAKTOBKA SIBJICHUS 3JIEKTPOMAarHUTHOM
unayknuu. Tok cmemenus. Cucrema ypaBHeHuid Makcpemia. Toku Dyko.
35. [TouaTre o konedaTenbHBIX Mporeccax. EMuHBIA moaxoa K KoJieOaHHsIM

paznuyHO  (U3MYECKON Mpupoabl. AMIUIUTYHa, KpyroBas dacTtora, ¢asa
rapMOHUYECKUX KoneOanuii. ClioKeHUE CKaISIPHBIX U BEKTOPHBIX KOJICOAHUH.

36. MasiTHUK, Tpy3 Ha TMpyXuHe, KoiebarenbHblii KOHTYyp. CBOOOAHBIE
3aryxatouue kojeOanusi. Kosdduimenr 3aryxanus, jgorapu(pMuUYecKuil JEKPEMEHT,
JTIOOPOTHOCT.

37. Boinyx1eHHbIE KOIeOaHMUs.

38. DneKTpOMarHuTHbHIE KOJIeOaHusl.

39. Bousnbl. [Inockas cranuonapHas BonHa. [lmockas cuHycoujanbHas BOJIHA.
berymme u crtosune BosHBI. Da3oBas CKOPOCTh, JJIWHA BOJHBI, BOJTHOBOE YHCIIO.
Oddext Honmuepa.

40. OcCHOBHBIE ~ 3aKOHOMEPHOCTH  TE€OMETPHUYECKOM  ONTHUKH.  3aBKOHBI
pacmpocTpaHEHUs CBETA.

41. Cdepuueckue 17} HUJIMHIPUYECKHE BOJIHBI. HNuTtepdepenmms
MOHOXPOMAaTHYECKHX BOJTH. KorepeHTHOCTS. Nurepdepentus BOJIH.

HNuTtepdepomerprl. BpemeHHOE U CHIEKTpalIbHOE pacCCMOTPEHHE UHTEP(HEPEHIIMOHHBIX
apinennit. [Ipunnun [Noiirenca — @penens. [Ipubnmxenne dpenens. [pubmmkenue
®paynrodepa.

42. [Ipocthie 3agaun audpakiuu: TUPpaxkius Ha OJHOW M HA MHOTHUX IIEISIX.
Hudpakuuonnas pemetka. Judpakuus Ha KpymioM otBepetud. Judpaxiuys
Opaynrodepa u cCHeKTpalibHOe paszioxkeHue. JludpakumoHHass pemeTrka ¢
CUHYCOUJATBHOU MponyckaeMocThlo. [ IpunImn ronorpaduu.

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

44, [lonsipu3anusi BOJAH MOpPU  OTPAKEHUH. JIEMEHTbl KpPUCTAJUIOONTHKU.
DNEKTPOONTUYECKHE U MATHUTOONITUYECKHE SIBJICHUS.

45. [IpotuBopeuns knaccuueckoil ¢u3uku. IIpobiieMbl HM3TyYEHUST YEPHOTO
tena. @oTosnekrpudeckuii 3hPexT, CTabUILHOCTH U pa3Mephl aTOMa.

46. 3akonsl Kupxroda, Credana-bonsimana, Buna mj1s TemioBoro u3mydeHus.

47. OtkpbiTue mocTosiHHOM IInanka. KBantoBasi mexanuka. PensituBucTCKas
MEXaHUKa.

48. DNeMEeHTHI CTielUalbHON TEOPUN OTHOCUTEIBHOCTH.
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49. CtpoeHue aTOMHOTO s/ipa. ATOMHasi PU3UKa U YIHEPreTHUKA.

50. [Toctynater bopa. JInnenyaTeie ciekTpbl aTOMOB. [IpuHIIMII COOTBETCTBUS.
ol. Asnenue pororpdexra. OnbiTel CTONETOBA, 3aKOHBI PoTOADDPEKTa.

92. DneMeHTapHasi KBAaHTOBasg Teopus WU3MydeHus. TemnoBoe paBHOBecHe
U3ITyUCHUS.

53. ['unore3a ne bpoitmsa. Jludpakius saekTpoHoB. udpaxiys HEHTPOHOB.

CooTHollleHus: HeomnpeneaeHHocTe. Bomopoaomnogo0Hbie aToMbl. DHEpreTUYecKue
ypoBHH. [ToTeH1nambpl BO30YXICHHUS] i HOHU3AIIHIH.

o4. CrnexTpsl BOJOPOAONON00HBIX aTOMOB. [IpocTpaHCTBEHHOE pachpeeiecHre
AJIEKTPOHA B aTOME BOAOPOia. TUIBI CBSI3U 3JIEKTPOHOB B aTOMaXx.

95. [Ipuanmn Ilaymu. [lepunonnueckas cucrema snementoB [[. . Menneneesa.
Mounekyina Bogopoaa. OOMEHHOE B3aMMOJICHCTBHE.

56. Pusnueckas NpUpoaa XMMUYECKON CBsA3U. MIOHHAs M KOBaJIEHTHAs CBSI3H.
o7. Crpoenue aToMHBIX s11ep. PEeHOMEHOIOrnYeCKue MOJIEIH S apa.

58. SnepHble peakunu. MexaHu3Mbl sIAEPHBIX PEAKIIUH.

99. PannoakTuBHBIE IPEBpAIEHUS aTOMHBIX sifep. Peakuust siepHOro JeJIeHHUs.
Lennas peakuus nenenust. SAnepHsiii peakrop. [IpodieMa HCTOUHUKOB YHEPTUU.

60. Ponb poccuiickux y4deHbIX B CTaHOBJICHHH (U3MKU. Poccuiickue ydyeHbie —
naypeatsl HoGeneBckoil mpemun 1o pu3uke.

61. ['unotesa ne bpoius. Judpakuus snekrpoHoB. Judpakius HEHTpOHOB

62. Bonoponononobusie  atombl. JHepreTHueckue ypoBHU. [loTeHIManbI
BO30YX/I€HHSI © HIOHU3ALIMH.

63. CrexTpbl BOJOPOJAONON00HBIX aTOMOB. [IpocTpaHCTBEHHOE pacmpeacieHre
AJIEKTPOHA B aTOME BOAOPOia. THUIIBI CBSI3U IEKTPOHOB B aTOMaXx.

64. [Mpunuun IMaynu. Monekyna Bogopoa. OOMEHHOE B3aUMO/ICHCTBUE.

65. [Tepnonnueckas cucrema snnementoB . 1. Menneneesa.

66. dusnyeckas Npupoia XUMUUIECKOH CBs3U. lOHHAs 1 KOBaJICHTHAs CBS3U.
67. CrpoeHnue aToMHbIX sifiep. DeHOMEHOIOTHYECKUE MOAENH SIAPA.

68. SnepHbie peakuuu. MexaHu3Mbl IIEPHBIX PEAKIUN.

69. PannoakTuBHbBIE PEBPAILICHHS aTOMHBIX siep. Peakuus siiepHoro AejIeHus.
70. [lennas peakuus pgenenus. SAnepHwiii peakrop. IIpoGrema HCTOYHHKOB
SHEPIHUN.

71. Ponb poccuiickux y4eHbIX B CTAHOBIICHUU (DU3UKHU.

72, Poccuiickue yuensie — naypearsl HobeneBckoil mpeMun 1o Gpusuke.

Tunoevle npakmuyueckue 3a0aHus K 3a4emy
1. Ha pucynke R;=120Mm, R,=150Mm, R3=130wm, E1=12B, E2=32B. Haiitu
TOK uepe3 pe3uctop R

2. Haiitu ypaBHeHHe TpaekTopuu TOYKH Y(X), €CIM OHA MABIIKETCS IIO
3akoHaM: X=Asinot, y=Acosot. 300pa3uts rpaduk 3TOH TPAaEKTOPHH.
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3. Koneco xarutcs mo ropu3oHTaNIbHON MOBEPXHOCTH 0€3 POCKaIb3bIBAHUS
CO CKOPOCTBIO 2 M/C. MTHOBEHHAss CKOPOCTb TOUKM, HAXOMSILIEHCS Ha BEPIIMHE
KoJieca paBHa?

4. JIBa Tena maccaMu m; = 1 KT ¥ m, = 2 KT MaJal0T ¢ OAMHAKOBOW BBICOTHI
0e3 HayalnbHOM CKOpOCTH. YeMy paBHO OTHOUIEHHE BEJIWYMH KHHETHYECKOH
sHepruu ten Ex;:Ex; B MOMEHT CTOJIKHOBEHMS C IOBEPXHOCTHI0? CONPOTUBICHUEM
BO3/1yXa MOYKHO ITpeHeOpeyb.

S. Koseco KatuTes 1o ropu30HTaNbHON MOBEPXHOCTH 0€3 MpOCKaIb3bIBAHUS
CO CKOpOCTBhIO 2 M/C. MrHOBEHHas CKOpPOCTb TOYKH, HaXOJSIICHCS B MECTe
KOHTaKTa KOJIECA C MOBEPXHOCTHIO paBHA?

Ilepeuensv nadopamopuvix padom

JlabopatopHas paborta Ne 1 «OnpeneneHue NorpeHOCTENd IPU U3MEPEHUSIX.
Jlabopatophas pabota Ne 2 «VccnenoBanue Kocoro ynapa 0 HAKJIOHHYIO TIJIOCKOCThY.
JlabopatopHas pabota Ne 3 «Ynpyruii yaap maposy.

Jlabopatopnass pabora Ne 4 «OmnpeneireHue MOMEHTOB HMHEPIMH  METOJAOM
KOJICOaHUI».

Jlabopatopnass pabora Ne 5 «Omnpenenenue paauyca KpPUBU3HBI BOTHYTOM
MOBEPXHOCTH METOJOM KaTaIOIIETOCS [IapUKaY).

JlaboparopHas padota Ne 6 «Ba)KHOCTb BO3/[yXa U METO/IbI €€ U3MEPECHUS».
JlaGoparopnas pabora Ne 7 «Onpenenenue nokaszatenis aauadarsl MeToioM Kinemana
u [lezopmar.

Jlabopatropnas pabora Ne 8 «Ompenenenue kodpduirieHTa TOBEPXHOCTHOTO
HATSDKEHUS BOJIbI METOJIOM OTPhIBA KOJIBIIAY.

Jlaboparopnas pabota Ne 9 «Omnpenenenrie kodhPuieHTa BI3KOCTU KUJIKOCTU IO
merony CTokcay.

Jlabopatopuass padora Ne 10 «OmpezneneHue BS3KOCTH BO3AyXa, CPEAHEH IMHBI
CBOOOJTHOTO TIpoOera MOJIeKyJ U UX 3PHEKTUBHOTO TUAMETPA.

Jlabopatopnas pabota Ne 11 «MocToBOI METO U3MEPEHUT.

Jlabopatopnass pabora No 12 «/3ydeHue SBICHUS DJICKTPONPOBOAHOCTH H
ONpENIEIICHUE YIETbHOTO COMPOTUBIICHUS] METAJLIAY.

Jlabopatopnass pabora Ne 13 «M3yueHue 3aKOHOB KOJIEOATEIHHOTO IABUKEHUS C
MTOMOIILI0 MATEMATUUECKOTO MasITHUKAY.

Jlaboparopuass pabora Ne 14 «OmnpeneneHue YCKOpEeHHST CBOOOAHOTO TMAJEHUS C
MTOMOIIBI0 PUBUUECKOTO MASITHUKAY.

Jlaboparopnas padota Ne 15 «M3ydyeHue kojie0aHU MPYKUHHOTO MasiTHUKA.
JlaGoparopnas padora Ne 16 «OmnpenesnieHre IJIWHBI CBETOBOW BOJIHBI MIPU MOMOIIH
TU(GPaKIUOHHON pEeLIETKI.

JlabopatopHas pabora Ne 17 «OmnpeneneHue KOHIIEHTPAIIMH PACTBOPOB MPHU MTOMOIIN
MOJISIPUMETPAY.

Jlabopatopuass pabora Ne 18 «/3MepeHue BBICOKMX TeMIEPATyp C TOMOIIBIO
ONTHUYECKOTO MUPOMETPAY.
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JIaGoparopnas pabota Ne 19 «CHATHE XapaKTEpUCTUK M OIpeAeTCHHE MapaMeTpOB
dboTodIeMEHTAY.

Jlabopatopnass pabota Ne 20 «l3yueHue cmekTpa BOJOpOAAa W OTMpEcIICHUE
nocTosiHHON Punbepray.

Tunoevie mecmogwie 3a0anus:

1. MarepuasibHas TOUKa — 3TO:

a) TeJlo, BpallleHHEeM KOTOPOIro MOKHO MTpeHEeOpeyb;

0) Terno, pa3MepaMu KOTOPOTO B YCIIOBUSX JaHHOM 3a/1a4d MOKHO TIPeHEOpeUb;

B) TE€JI0, MOCTYIMATEIbHBIM JIBUI)KEHUEM KOTOPOTO MOXKHO IIPEHEOpEUb;

T) TEJIO, HAXO/SIIIEECs B COCTOSIHUM MOKOSI.

2. Knaccrnueckass MEXaHHMKA U3y4aeT:

a) 3aKOHBI JIBI)KEHUS MAaKPOCKOIMYECKHX TeJl, CKOPOCTH KOTOPBIX Malbl IO
CPaBHEHMIO CO CKOPOCTBIO CBETA B BAKYYME;

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

B) 3aKOHBI JIBI)KCHUSI MAKPOCKOITMYECKUX TEJI, CKOPOCTH KOTOPBIX CPABHUMBI CO
CKOPOCTBIO CBETA B BAKyyME€;

T') 3aKOHBI IBUYKEHHUS BOJIH, CKOPOCTh KOTOPBIX paBHA CKOPOCTH CBETA.

3. IloctynarenbHOE IBHKEHUE — ITO:

a) IBUKEHUE, TPU KOTOPOM BCE TOUKHU TeJa JBUKYTCS MO OKPYKHOCTH;

0) IBM>XEHUE, TPU KOTOPOM BCE TOUKH TeJia ABMXKYTCS IO AJUIUAIICAM;

B) JIBIDKEHHUE, MPU KOTOPOM BCE TOUKH Te€ja JBIKYTCA MO CUHYCOWJE WIH
KOCHHYCOH/IE;

r) JABWXKEHHUE, TMPU KOTOPOM TMpsMasi, COCAUHAIONIAS JIBE TOYKH Tea,
nepemMeniaeTcsl napauiesibHO caMoil cede.

4. Monyiab MTHOBEHHOW CKOPOCTH PABEH:

a) MepBOM MPOU3BOIHOMN painyca — BEKTOPA JBIKYIICHCS TOYKU 110 BPEMEHU;

0) BTOPOIi MPOU3BOAHON pajilyca — BEKTOPa JABMXKYIIEHCS TOUKH MO0 BPEMEHH;

B) BTOPOIl MPOU3BOIHOM ITyTH IO BPEMEHH;

T') IEPBOI POU3BOIHOM MTYTH 110 BPEMEHHU.

5. IlomHOE ycKOpeHue Teaa MOXKET OBITh ONpeeeHO 1Mo (GopMmye:

a) a=.a’+a’ ;

6) a =R ;

B) a:d—u ;
dt

r) a=¢R.

6. MexaHn4eCcKuM JIBH)KECHUEM HA3bIBACTCS:

a) IBUKEHHUE DJICKTPOHA B aTOME;

0) IBM>KEHUE TeJa 10 MPSIMOU JIMHUMY;

B) JIBIDKCHHE Tejla M0 OKPYKHOCTH;

I') U3MEHEHUE C TEUEHHEM BPEMEHHM B3aMMHOTO PACIIOJIOXKEHHS Tel WIM X
4acTeu.

7. llpumepoM pu3HUeCcKOit MOJCIIH B MEXaHUKE SBIISICTCS:
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a) abCOJIFOTHO TBEPOE TEJIO;

0) Teso Ha HAKJIOHHOM IIJIOCKOCTH;
B) TeJo, OJIBEIICHHOE HA HUTKH;
') TIOKOSIIEECs TeTo.

Ilpumepwl 6onpocoe 013 onpoca:
3akoHbl . Hbr0TOHA B KJIaCCUUECKOU MEXAHUKE.

Hcnonp30BaHuE ONTHYSCKUX CBOMCTB IMUIICBBLIX IPOAYKTOB JII HMCCICOAOBAHUA HX

Ka4dycCTBa.

HpI/IMeHeHI/Ie QJICKTPOMArHUTHBIX SIBJICHUMN JJI1 UCCIICEA0OBAHM KaU4C€CTBA ITHIIICBBIX

IIPOIYKTOB.

Ipumepvl munoewvix 3a0anuil 011 KOHMPOALHOU PAOOMBbL.

1. Ocobennoctu rpadguka QyHKIIUU pacipeie]IeHUs] BEIUUYUHBI CKOPOCTH MOJIEKYJI

HJCaJIbHOI'O I'a3a.

2 HaBHeHI/IG ra3a ¢ TO4YKH 3PCHUA MOHGKYHHPHO-KHHGTH‘{GCKOI;'I TCOPHUHU.

3. Knaccudukanus u ycTpoHCTBO TEIUIOBBIX MAIIIHH.
4, OOpatumbie U HeOOpaTUMBIE TETUIOBBIE MPOIIECCHI.
5. OcHOBHBIE THUIIBI TETUIOOOMEHHBIX amNapaToB.

Temamuka 0oxknaooe:

MonekyasspHO-KHHETHYECKANA CMBICIT TEMIIEPATYPHI.
[IepBoe u BTOpOE HAYaIO0 TEPMOJUHAMUKH.

Wb E

JluHaMUYeCKHEe U CTaTUCTUUYECKUE 3aKOHOMEPHOCTH B (DU3HKE.
JlaBieHue ra3a ¢ TOYKU 3pEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

[wukn Kapno. Makcumaneusiid KITJ[ TennoBoi MalimHeL.

Tunosasi CTpyKTypa 3a4eTHOI0 3aJaHUS

Haumenoeanue OUECHOUYHO020 mamepuaia

Makcumanovnoe Koiuyecmeo
oannoe

Bonpoc 1 YPaBHeHI/Ie COCTOsAHHA HAOCATIBHOI'O Ta3sa. OcHoBHBIC
3aKOHBI HCAJTBHOTO I'a3a.

10

Bonpoc 2 Wurepdepenuuss BoiaH. KBazuMoHOXpoMaTHueCcKue
BOJIHBI. DYHKIMS KorepeHTHOCcTU. MHTepdepomeTprl. BpemenHoe u
CIEKTPAJIBHOE  PAcCMOTPEHHE HUHTEPPEPEHIIMOHHBIX  SBICHUH.
Wnrtepdepenuuss  BoaH.  KBa3sMMOHOXpOMAaTHYEeCKHME  BOJIHBI.
@Oynkius KorepeHTHOCTH. MHTepdepomeTpsl. BpemenHoe u criekr-
paJlbHOE pacCMOTpeHNe UHTEP(PEPEHIIMOHHBIX SIBICHUM.

10

Ilpakmuueckoe 3adanue 3amkHyTas kKarymka u3 100 BHUTKOB
miomansio 10 cM? moMemeHa B OJIHOPOJHOE MArHUTHOE IIOJIE,
NEePNEeHANKYISIPHOE  IJIOCKOCTH  OCHOBaHMS  Karymku. [lpum
n3MeHeHun maruutHoro momst Ha AB =0,1 Tn3aBpems At= 0,1
¢ B kKarymke Bbeyemsercs 0,001 Jx rtermmorsl. Yemy  paBHO
CONPOTHUBIICHUE KATYIIKH.

20
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IToxa3aTenn u KPUTCPHUH OICHUBAHNUA IVIAHUPYEMBIX PE3YyJIbTaTOB 0OCBOCHUSA KOMHeTeHHHﬁ H pe3yjibTaToB Oﬁy‘IEHI/Iﬂ,
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 1 MCTOJbI XUMHUYECKUE U XUMUYECKUE | XUMHUUECKUX MU OMHOJIOTMYECKUX METOJOB IJIid
UCCIIEOBAHUM METO/IbI aHAIIU3a JJIS _ | MHCTpPYMEHTAIbHOM ~ OLEHKM  TIOKasarelen
€CTECTBEHHBIX HAYK /UIsl | pa3spabOTKH, UCCIENOBAHUN | 1ayecTBa 1 6e300ACHOCTH NPOYKLINK;
penieHus 3aaad Y DKCTEPTHU3bI POTYKIHH
865a;n10(330 «3a4YTCHO» Zggiiizﬂoiiiﬂww ;gi?:;;:;lsrrg ;I;IFT)E;M’I 1| OIIK-2.2. V-1. YMeeT BEpHO U B NOTHOM 00BeMe ITpoaBHHYTHI
NPOBOJUTHh  CTAHJAPTHBIE UCIBITAHUA IO
OIIPEIIEIICHUIO IIOKa3aTesen ¢duzuKo-
MEXAHUYECKUX u (UBUKO-XUMHUYECKUX
CBOMCTB HCIIOJIB3yEMOT0 CBIpbS,
nonypabpukaTtoB U TOTOBOM  MPOIYKIIHH
TTUTAHUS
OIIK-2. Criocoben OIIK-2.2. Ucnionb3yeT OIIK-2.2. 3-1. 3HaeT ¢ HE3HAYUTCIHHBIMU
MIPUMEHSATh OCHOBHbBIC OCHOBHbBIC ()U3HUKO- 3aMeYaHUSIMHU OCHOBBI (bu3nuecKux,
3aKOHBI H METOIBI XUMUYECKUE U XUMUYECKUE | XIIMUYECKUX, (PUBNKO-XUMHUECKHX "
HCCIICIOBaHUH METOJIbI aHAJIH3A IS OHOIOTHYECKIX METOJIOB s
€CTECTBEHHBIX HAYK Ui | pa3pabOTKH, UCCIICIOBAHMIA MHCTPYMEHTANBHON  OLEHKH  roKasaTeseil
peieHns sajad M OKCIIEPTU3BI IPOJYKIHH | Loy b Eon o oo TPOYKIHH;
7084 npoeccuoHaIbHON 0OIIIECTBEHHOTO MMUTAHUS H )
SaILIoB «3a4TEHOY» | JEATENLHOCTH HCIIOJIb3YEMOT'O ChIPhS OMK22. V-1, Ymeer © He3HAYMTENLHEM TToBbIIEHHBIH
3aMeUYaHUSIMHU MPOBOJANTH CTaHJApPTHBIC
WCHBITAHUS [0 ONPEACIICHUIO IOKa3aTesei
(hU3UKO-MEXaHUIECKUX M (PU3HKO-XUMHUECKUX
CBOICTB HUCTIOB3yEMOI0 CBIPb,
nonyhaOpukaToB W TOTOBOM  MPOJYKIIHH
TIUTAHUS
OIIK-2. Crrocoben OIIK-2.2. Ucnionp3yeT OIIK-2.2. 3-1. 3maer Ha 0a30BOM ypOBHE, C
ggn;gg «3a4YTCHO» | MPUMCHATH OCHOBHBIC OCHOBHbIE (DM3UKO- OIMOKaMi OCHOBBI (PU3UYECKUX, XUMHYECKUX, basoBblit
3aKOHBI U METOJIBI XUMHAYECKUE U XUMUYIECKIE ¢)H3HK0-XHMquCKHX " OHOJIOTHUECKUX




HCCIIEI0BAHUIN
€CTECTBEHHBIX HAYK IS
peleHus 3a1a4
npodeccuoHaIbHON
JeSITEITBHOCTH

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

METOZOB IS HMHCTPYMEHTAJIBHOM  OIEHKH
IIOKa3aTelleli KadecTBa M 0OE30IaCHOCTH
MPOYKIINH;

OIlK-2.2. ¥V-1. VYmeer Ha 0a30BOM YpOBHE, C
omuOKaMu MPOBOJUTH CTaHJIapTHbIE
WUCTBITAaHUSA 110 ONPEACIICHUIO IOKa3aTesei
(U3HKO-MEXaHHUECKUX ¥ (PU3UKO-XUMUIESCKUX

CBOMCTB HCII0JIb3YEMOTO CBIPBS,
moyrypaOpuKaTtoB ¥  TOTOBOM  MPOIYKIIHH
MTUTAHUS

MeHee 50
OaJuIoB

«HE
3a4TCHO»

OIIK-2. Crocoben
MPUMEHSITh OCHOBHBIC
3aKOHBI 1 METOAbI
HCCIICJOBaHUM
€CTECTBCHHBIX HAYK IS
peleHus 3a71a4
npodecCuoHaIbHON
IEATENBHOCTH

OIIK-2.2. Ucnionp3yet
OCHOBHBIE (DU3HUKO-
XUMHNUYECCKHE U XUMHNYCCKHE
METOBI aHAIIN3a JUISI
pa3paboTKu, UCCITeTOBAHHHA
Y 9KCTEPTU3BI IPOAYKIINU
OOIIECTBEHHOTO TUTAHUS U
UCTIONIB3YEMOTO CHIPhS

OIIK-2.2. 3-1. He 3Haer Ha 0a30BOM YpOBHE
OCHOBBI (DH3UYECKHX, XUMHUYCCKUX, (DU3HKO-
XUMUYECKUX M OHMOJIOTHYECKUX METOJIOB IS
MHCTPYMEHTAJIBHOW  OLEHKM  ITOKa3aTeslel
KauecTBa M 0€30MaCHOCTH MPOAYKIIUY;

OIlK-2.2. V-1. He ymeer Ha 0a30BOM YpOBHE

IIPOBOJUTHh  CTAHJAPTHHIE HUCIBITAHUSA IO
ONPEIETICHUIO IoKa3aTeJeu ¢buzuko-
MEXaHUYECKHUX " (U3NKO-XUMHUYECKUX
CBOMCTB HCIIOJIB3yEMOTO CBIpbS,
noiy(habpukaToB W TOTOBOW  MPOAYKIHH
MUTaHUS

Komnerenmnuu ne
c(OpMHUPOBAHEI
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MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi Poccuiickoii @enepanun

(denepanbHoe rocy1apcTBeHHOE OKOKETHOE 00pPa30BaTe/IbHOE YUPeKICHUEe
BbICIIEr0 00pa30BaHUSA
«Poccuiicknii s3xonomuuyeckuii yausepcurer umenu I'.B. Iliexanosa»
Kpacnopapckuii punuan PIY um. I'.B. Ilnexanosa

®daxyIbTeT IKOHOMHKH, MEHEKMEHTA U TOPIrOBJIN
Kadenpa ToBapHO# 3KCIIEPTH3BI, TEXHOJIOTUU TOPTOBJIHM U PECTOPAHHOTO OM3HECA

AHHOTAIIMSA K PABOYEH ITPOT'PAMME JUCIUILIAHBI

51.0.08 ®U3UKA

Hanpasiaenue noaroroBku 19.03.04 TexHoJiorusi NPOAYKUMHA U OPraHU3alMs
00IIeCTBEHHOI'0 MU TAHUA

Hanpasiaennocts (mpo¢uiib) nporpaMmMsl
«TexHo10TUA ¥ OPraHu3anMs PeCTOPAHHOI0 OM3HeCa»

YpoBeHb BbICcHIEro 00pa30BaHMs bakanagpuam

Kpacuomap — 2023 r.



1. Hesp 1 3a7a49u AUCHUIIJIMHBI:

Henbto aucuurmnuabl «®Dusnkay: saBisercs (HOpMUPOBAHHE CIIOCOOHOCTEH MPUMEHSATH OCHOBHBIE
3aKOHBI (PU3UKU M (PU3MYECKHE METOJbI UCCICIOBAHHMNA IS PEHICHHUS 3a1ad MpoecCHOHATHHON
NEeSATENbHOCTH.

3agaun AUCHUITIHHBL «DHU3HKa»:

- U3y4EHHUE OCHOBHBIX (PM3UUECKUX U PUZNKO-XUMHUECKUX METOJIOB JJIi HHCTPYMEHTAIbHOMN OI[CHKH
MOKa3aTesnei KauecTBa U 0€30MaCHOCTH MPOAYKIIHH;

- U3yY€HHE OCHOBHBIX (PU3UKO-XUMHUYECKUX M (PU3NYECKUX METOJOB MOBBIMICHUS 3(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 MArHETU3M
4, duzuka xkosaedbauuii 1 BOJIH
. KBanTtoBas u atomHas ¢pusuka

TpynoemkocTh TMCHUNIUHBI cocTaBjsieT 3 3.e / 108 yacos

®opma KOHTPOJIA — 3a4eT

CocraBuTeiib:
JlouieHT Kadeapbl TOBApHON IKCIEPTU3BI, TEXHOJIOTUN TOPTOBJIM U PECTOPAHHOTO OM3HECa
Kpacnonapckoro ¢mimana POY um. I'.B. [Inexanosa B. II. Janbko
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