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1. MecTto moayJst B crpykrype OOII

Monyne «OOmast ¢pusnka» OTHOCHTCS K 06a30BOM 4acTh NMpo(ecCHOHATHLHOTO LMKJIAa OCHOBHOM
obOpasoBarenbHON Tporpammbl 1o Hampasiienuto 03.03.02 — ®dusuka, O6akanaBpckas Mmporpamma
«O0u1as ¢pusukay, ABIsSETCS 0053aTeNbHON JUCIMILTUHON JIsl OcBOeHHs Ha 1-3 rogax oOy4yeHus B
1-6 cemecTpax.

Hesn ocBoeHusi moayiasi. Monynb «OOmas ¢usuka» u3naraeTcs Ha MIIQANIMX Kypcax H €ro
TJIABHOW WEJbI0 SIBIISETCS CO37aHue (yHIAMEHTAILHON 0a3bl 3HAHWM (U3UUYECKUX SBICHHIA,
3aKOHOB, TOHSATHHA HM3BECTHBIX M TPUHATHIX B (U3MKE B HACTOSIIMNA MOMEHT M Ha HUX OCHOBE
c(OpMHUPOBATh y CTYICHTOB €IWHYIO, CTPOWHYIO, JIOTHYECKH HEMPOTHBOPEUMBYIO (DHU3HUECKYIO
KapTHHY OKPYKAIOIIEr0 HAC MUpa NPUPOAbI. JIMCIMIUIMHBI MOIYJS SIBJISIOTCS 0a30i, HA OCHOBE
KOTOPOH B JaJbHEHIIEM MOXHO Pa3BHBATh Oosiee yriiyOJeHHOE M JeTATM3HPOBAHHOE H3YydeHUE
MEXaHUKH, TEPMOJUHAMUKH, JJICKTPOIUHAMUKH, ONITUKH, aTOMHOW M SACPHON (DU3MKH B paMKax
[UKJIA KYPCOB MO0 TEOPETUUYECKON (PU3HKE M CIICIIUATU3NPOBAHHBIX KypcoB. [[Jisi yCBOCHUS JAHHOTO
Kypca HEOOXOAMMO 3HAaHUE OCHOBHBIX (DM3NYECKHX 3aKOHOB U SIBJICHHHA B OOBEME IIKOJIBHOTO
Kypca (QU3UKH.

2. [InanupyemMsble pe3yJbTaThl 00yUeHHs M0 TUCHHUILINHE, COOTHECEHHBbIE C IIAHUPYEMbIMU
pe3yJibTaTaMu 0CBOeHHs 00pa30BaTe/IbHOI NPOrpaMMsbl (KOMIETEHIIUAMH BbINYCKHUKOB)

®opmMupyeMble KOMIEeTeHIUH IInanupyembie pe3ybTaThl 00y4eHUs MO JUCHUIIIMHE
(MoayJI10), XapaKTepu3yolue 3Tanbl GopMupoBaHus

(KOI[ KOMIICTCHI MU, YPOBCHb KOMHeTeHHHﬁ

OCBOCHUSI — MIPU HAJIIMYUH B KapTe
KOMITCTCHITHH)

(OIIK-1) Croco6HOCTH
UCIIOJhb30BaTh B MPO(HECCHOHATBHOM
JIeSITeIbHOCTH 6a30BbIe

31 (OIIK-1) 3nath: hyHAaMEHTAIBHBIE OHATHS, 3aKOHBI U MOJIEIIN
KIIaCCHYECKOH (DU3HKH.

V1 (OIIK-1) YMeTh: mpUMEHSTh 3aKOHBI KITACCHUECKOW (UK IS
aHaJIM3a MPOIECCOB, MPOMCXOAAIINX B PA3INYHBIX (PU3MUECKHX
mporeccax.

B1 (OIIK-1) Bragets: HaBBIKAMH pelIeHHS 3a7a4d, OCHOBBIBASACH Ha
3HAHMSX, TTOJYIEHHBIX B X0/1€ OCBOCHHS MOJIYJIS.

€CTeCTBCHHOHAYYHBIC 3HAHWS,
BKITIOYAst 3HAHUS O TIPeIMETE U
00beKTax U3yueHus, METO1ax
HCCIIeIOBAHUS, COBPEMEHHBIX
KOHIEMIUAX, JOCTHKECHUIX U
OTPaHUYCHUSAX €CTECTBEHHBIX HAYK
(pexie Bcero XUMHM, OMOJIOTHH,
9KOJIOTHH, HAYK O 3eMJIC U YEIOBEKE)

(3Tam ocBOEHUS - HAYaJIbHBIN)

(OIIK-3) cniocoOHOCTh UCIIOJIB30BATh
0a30BbIe TCOPETUUCCKUE 3HAHUS

(G yHIaMEHTAILHBIX pa3/esioB o0IIei
U TEOPETHUECKON (PU3UKH IS
peteHust podeCcCHOHANBHBIX 3314

(DTam ocBOCHNUS - HaYaIbHBIN)

31 (OIIK-3) 3Hatbh: OCHOBHEIC (PU3WYECKHE SBICHUS U 3aKOHBI.

V1 (OIIK-3) YMeTh: mpUMEHSTh MOTYYCHHBIC 3HAHUS JUIS PEIICHUS
npodecCHOHAIBHBIX 3a1a4.

B1 (OIIK-3) Bragets: ocHOBaMH KIaCCHIECKOH (HHU3UKH U
HCTIONB30BaTh WX MTPH MPOBEICHUH TEOPETUIECKUX U
HKCHEPUMEHTAIBHBIX (PU3MUECKIX HCCIECI0BAHUI.

(TTK-9) ciocobHOCTH
MIPOCKTUPOBATH, OPraHU30BBIBATH U
AHAJIN3UPOBATH NNEAATOTUYECKYIO
JIeSTeNIbHOCTD, 00ecieunBast

31 (ITK-9) 3nate 00mMii aNropuT™ pelIeHus 3a1a4

V1 (IIK-9) YMeTs nHTEpIpeTHPOBATh PE3yIbTaThl YUeOHBIX
SKCIEPUMEHTOB

B1 (IIK-9) Bnanets TexHOMIOTHEH POBEICHNS IEMOHCTPAITMOHHBIX
OTIBITOB 10 (hU3HKE
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MIOCIJIEI0BATENILHOCTD M3JI0KCHUS
MaTeprana 1 MeXIUCIUILIMHAPHBIC
CBSI3U (DUBUKH C IPYTUMH
JUCUUTUTMHAMUA

(Mexanuka, TepMoarHAMHKA U
MOJIEKyJIsIpHas (PHU3HKa,
DIEeKTPUYECTBO U MarHeTH3M)

3. Ctpykrypa u coaepxkanue moayJsi «Oomas puznka.

O0BeM NHUCHMIUIMHBI COCTaBIIIeT 27 3a4€THBIX €IWHHUII, Bcero 972 dyaca, W3 KOTOpHIX 352 daca
COCTaBJIAET KOHTAaKTHas paboTta oOydwaromerocs ¢ npenojgasateneM (160 uacoB 3aHATHA
JIEKIIMOHHOT'O THIA, 176 yacoB 3aHATHA CEMHHAPCKOIO TUIA (IIPAKTHYECKUE 3aHATHUS), B TOM UHCIIe
12 yacoB MepoOIpHUATHS TEKYILEro KOHTPOJIA YCIIEBaeMOCTH, 16 4YacoB MepOIpHUATHS
IIPOMEXKYTOUHOM arTecTanuu), 620 4acoB COCTABIISIET CAMOCTOSITENIbHAsA paboTa 00yJaroIerocs.

Conepxanue moayig «OQ0r1as dusmukay

B Tom uncie
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4achbl U3 HUX < 3
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1 cemecTp
Mexanuka mamepuaipoHoil mouKku
BBog#sIif Kypc. 18 6 2 8 10
KnnemaTrka MaTepHaIbHON TOUKH. 53 10 14 24 29
B T.4.TeKymuii KOHTPOJIb 2 2 2
ITpomerxyTouHas aTTecTarus — 3adyeT
2 cemecTp
JlnHaMuKa MaTepruaabHON TOYKH. 12,5 6 6 12 1 0,5
KonebaTenpHOE ABMKEHE 8,5 4 4 8 0,5
BIDKECHHE 3apsHKCHHBIX TEJ B AIEKTPOMAarHUTHBIX
A p P 85 | 4 4 8 | 05
MOJISIX
JIBWKeHHUe TPH HATMYHN TPEHUS 8,5 4 4 8 0,5
Yupyrue nedopmanun 4,5 2 2 4 0,5
3aKOHBI COXpaHEHUS 13 6 6 12 1
HeunnepuyanbHble CUCTEMBI OTCUETA 9 4 4 8 1
OJeMeHTHI CIeHAIFHON TEOPUH OTHOCHTEIHHOCTH 4,5 2 2 4 0,5
B T.4.TeKymuii KOHTPOIIb 2 2 2
[TpomexyTouHas arrecTarus — 3ayeT U JK3aMeH
3 cemecTp
Mexanuka cniouHbix cpeo
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Kunematuka TBeporo tena 7 2 2 4 3
JluHaMuka TBepAOro Tena 7 2 2 4 3
MexaHuKa JXUAKOCTEH U ra3oB 7 2 2 4 3
Tepmoounamuxa u MonexKynapHas usuxa
CraTuctudeckas TepMOJHHAMUKA. 12 4 4 8 4
MonekyasipHO-KUHETUYECKAasl TEOpUs T'a30B. 7 2 2 4 3
Merton TepMOIMHAMHUKM. 7 2 2 4 3
IlepBblil IpUHINT TEPMOAUHAMUKH. 11 4 4 8 3
T"a3bl ¢ MEXMOJIEKYJISIPHBIM B3aUMOJCICTBUEM. 7 2 2 4 3
BTopoiil npuHIUI TepMOAUHAMUKH. 12 4 4 8 4
PaBHOBecue a3 u hazoBbie Hepexobl. 7 2 2 4 3
Kuaxoctu. 7 2 2 4 3
IIpoueccel nepeHoca 7 2 2 4 3
TBepable Tena 7 2 2 4 3
B 1.4y.TeKynuil KOHTPOIIb 2 2 2
IIpomexxyTouHas arrectanus — 3a4eT U JK3aMeH
4 cemecTp
dnekmpuuecmeo u MazHemu3m
Bsenenue. 3 1 1 2 1
DNEeKTPOCTaTHKA. 8 2 2 4 4
PaboTa cuit aIeKTpOCTaTUIECKOTO MOJIsL. 10 2 2 4 6
DHeprus dIEKTPUIECKOTO MOJISI. 10 2 2 4 6
DNeKTpUUecKoe MoJjie B MPUCYTCTBUH IPOBOTHUKOB. 12 3 3 6 6
DNIEKTPUUECKOE MOJIe B MPUCYTCTBUN AUDIICKTPHUKOB. 12 3 3 6 6
DNIEeKTPOHHAS TEOPHS MOJISIPU3AINU JTUIIIEKTPHKOB. 10 2 2 4 6
ITocTOSIHHBIN 2TIEKTPUYECKUH TOK. 12 3 3 6 6
IlocTosiHHOE MarHUTHOE MOJIE. 12 3 3 6 6
MarauTtHoe 1osie B IpUCYTCTBUU MArHETUKOB 10 2 2 4 6
ITpupona nua- , heppo- u mapamarHeTH3Ma. 10 2 2 4 6
ONeKTpOMarHuTHasi HHAYKIHUS. 10 2 2 4 6
Toxu B pa3IM4HBIX CpENaAX. 10 2 2 4 6
YpaBHeHus: Makceinna 12 3 3 6 6
B T.4.TeKymuii KOHTPOJIb 2 2 2
IIpomerkyTouHas aTTecTays - 3a4eT H IK3aMeH
5 cemecTp
Konebanus éonnvt, onmuxa
CB0601HBIE KOJIEOAHUS CHCTEM C OJTHON CTEICHbIO
11 1 2 3 8
CBOOOBI.
BriHyx/1eHHBIE KOIe0aHuUs. 14 2 4 6 8
[ToHsITHE O HETMHEHHBIX KOJIeOaHUsIX. 9 1 2 3 6
KonebarenbHble CUCTEMBI C IByMs CTETICHSIMU 11 1 > 3 3
CBOOOJIEL.
DNeKTPOMAarHUTHBIE KOJIeOAHUs 9 1 2 3 6
Bonnbl. YpaBHeHne OeryIiel BOJIHBI 9 1 2 3 6
Bosnbl B ynpyrux cpeaax. 9 1 2 3 6
DJIEKTPOMATrHUTHBIE BOJIHBI 10 1 2 3 7
WHaTepdepeHnys BOIH. 9 1 2 3 6
Judpakius BoyiH. 14 2 4 6 8
Hucnepcus certa. 9 1 2 3 6
Ilonsipuzauus ceera. 9 1 2 3 6
OnTHKa aHU30TPOMHBIX CPER 9 1 2 3 6
Krnaccuueckue Moenu U3ryueHus CBETA. 9 1 2 3 6
B T.u.Texymuii KOHTpOJIb 2 2 2
ITpomesxyTouHast aTTecTanus - 3a4eT 1 IK3aMeH
6 cemecTp
Amomnasn ¢usuka
OCHOBHBIE TApaMETPBHI ATOMOB. 2 2 4 12
[Tpobnema TenI0BOro U3Iy4eHHs. 2 2 4 12
DOTOHBL. 2 2 4 12
BoJtHOBEIE CBOMCTBAa MaCCUBHBIX YaCTHII. 1 1 2 12
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COOTHOIICHHS HEOTIPEAEIEHHOCTEH. 2 2 4 12
ITnanetapHast Mozienb aTOMa. 3 3 6 12
IToctynats! bopa. 2 2 4 14
BosnHoBast ¢pyHKIMS, onepaTopsl U3NIECKUX 3 3 6 14
BesinuuH, ypasHeHue lllpeannrepa.
AToM BoJIOpOAA. 3 3 6 13
MHOr031€KTpOHHBIE aTOMBL. 2 2 4 12
[epuoanueckas Tabnua XUMHYECKHX JIEMEHTOB 1 1 ) 12
Meneneesa.
ATOMHBIE TEpPMBI 1 ONTUYECKHE CIIEKTPBI aTOMOB. 3 3 6 12
PeHTreHOBCKHE TyYH. 2 2 4 12
ATOMBI BO BHEIIHUX 3JIEKTPUYECKOM M MarHUTHOM ) ) 4 12
TOJISX.
MoJieKynbl ¥ XUMUYECKasl CBSI3b. 2 2 4 12
B T.4.TeKymuii KOHTPOJIb 2 2 2
ITpomexyTouHast aTTecTanys - 3a4eT H JK3aMeH

Conep:xaHue pa3aejaoB MOIYJIs.

Pazoen «Mexanuxkay

1. BBommbiii kypc. Ilpemmer m mertoasl ¢u3uueckoro wuccienoBanusi. Monenb. Pusnveckue

BEIMYMHBI U uX usMepeHue. Cucremsl enuHull. IIpocTpaHCTBO M BpeMs, UX OCHOBHBIE
cBoiicTBa. CHCTEMBI OTCYETA.

Kunemaruka MatepuanbHoil Toukd. KoOpAMHATHBIM M BEKTOPHBIH CHOCOOBI OMMCAHUS
KAHEMATUKH MaTepUAIIbHOW TOUYKU. ECTECTBEHHBIH CIOCOO OMHMCAaHUS JBWKEHHS. YTIIOBBIE
XapaKTEpUCTUKU JBUKCHMS: YIJIOBas CKOPOCTb, YINIOBOE YCKOPEHHME KaK BEKTOpbI. OnucaHue
JIBUKEHHS] MAaTEPUAJIbHOM TOUKH B MOJISIPHBIX KOOPAMHATAX.

JlnHaMuka MatepuanbHoW TOYkd. 3akoHbl HeroToHa. Cuia. M3mepenue cui. MHeprHas macca.
W3mepenne wmaccwl. [lpunnun otHocutenbHoctu ['ammnesa. IlpeoOpazoBanus [amues.
@yHIaMEHTAIBHBIE B3aUMOJAEHCTBUSA. DJIEKTPOMarHuTHOE U I'PaBUTALIMOHHOE B3aUMOJICHCTBUS.
KonebarenbHoe nBukeHue. ['apMOHUYECKHd OCHMILIATOP. AMIUIATY/A, YacToTa, ¢da3a. dazoas
CKOpocTh U (a3oBas TpaeKTopus. 3aTyxamomue KojeOaHus. XapaKTepUCTUKU 3aTyXarollux
KOJIEOaHUH.

JIBUKEHME 3apsOKEHHBIX TN B DJIEKTpOMarHUTHbIX nouax. Cwuna JlopeHma. JIBuykeHue
3apsKEHHBIX YACTHIL B DJIEKTPUYECKOM M MarHUTHBIX MOJISIX.

[Brxenue npu Hanuuume TpeHus. Cyxoe M Bs3Koe TpeHHe. SIBIeHMs 3acTos M 3aHoca.
JIBrKeHHE NPpU HAIMYHE CUJT BA3KOTO TPEHMUS.

Yopyrue paedopmanmu. VYnpyrue BizaumojeiictBusa. [lepopmanuu. Buasl nedopmanuii.
Hedbopmaruu pactsbkenus. 3akoH ['yka. Kosddunment Ilyaccona. Jledopmanmsi casura.
Monyns casura.

3akoHbl coxpaHeHus. Mmnynbc. 3aKOH M3MEHEHUS M COXPAHEHHUs HMITyJIbca MaTepuaibHOU
TOYKHM. 3aKOH M3MEHEHHUS M COXPAHEHMsI MMITYJIbCA CHCTEMbl MaTEpHUaJbHBIX TOoYeK. LleHTp
Macc. Teopema IBM)KEHMS LEHTpa Macc. JIBMKEHME Tena NEpPEeMEHHOM MacChl. YpPaBHEHHE
Memepckoro. @opmyna L{nonkoBckoro. MOMEHT CHIIBI U MOMEHT HMITYJIbCa OTHOCUTEIBHO
HEIOABUKHOM TOYKH. YPaBHEHHE MOMEHTOB. Y PaBHEHHE MOMEHTOB CHCTEMBI MAaTEPHUAIBHBIX
TO4YeK. MOMEHT CWJIBI U MOMEHT HMMIIYJIbCa OTHOCUTEJIBHO HEIOJBMYKHOM OCH. YpaBHEHHE
MOMEHTOB JUIsl BPAIIATEIbHOTO JIBM)KEHHSI OTHOCUTEIIBHO HEMOABUKHOM OcH. 3akoHbI Kemepa.
Teopema momaneit. Padora. Dueprus. Pabota cui Tsarorenus u ynpyrux cui. [loreHiuanbHbie
nosst. IloreHumansHas dHepruss. CBA3p MEXAY CHIOH M NOTEHUUAIBHOW OJHEPTHEH.
Kunerndeckas sHeprus. 3aKOHbl COXpaHEHHUsST WM U3MEHEHUS MEXAHWYECKOW YHEPTUM YaCTHILIBI.
[TonHass MexaHMUecKas DSHEprusi CUCTEMBbl MAaTEPHANBHBIX TOYEK. 3aKOHBI W3MEHEHUs U
COXpAaHEHHs  TIOJIHOM  MEXaHWYECKOW DHEPrud  MarepuaipbHONM  TOouku.  IIpuHimn
OTHOCHUTEIIBHOCTU ['anmwiies M 3aKOHBI COXPAHEHMSA. YPAaBHEHHE MOMEHTOB OTHOCUTEIBHO
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nBkymierocss Hadana. CoynapeHusi. AGCONIOTHO HEYNPYTUHA ynap IBYX 4YacTHIl. AOCOIIOTHO
YIPYru# yaap ABYX 4acTHLL.

Heunepuuanbuble cucteMbl orcueTa. HemnepuuanbHbie cucteMbl otcueta. [IpeobpazoBanus
cKopocTeil U yckopeHui. Cuiibl HHEpLUUU. 3aKOHBI COXPAHEHUS B HEMHEPLUAIbHBIX CHCTEMaX
oTcuera. BiusHue nBH>keHHs 3eMJIM Ha ABUKEHUE TEJl B 36MHOM CUCTEME OTCUETA.

OJEMEHTHl CHENUAIbHON TEOPUU OTHOCUTENBHOCTH. llocTynaTel Teopuu OTHOCHUTENBHOCTH.
OKCrepUMEHTAIbHBIE JO0Ka3aTelbCTBA IIOCTOSHCTBA CKOpocTu cBera. [IpeoOpazoBanus
Jlopenna. PenstuBuctckue Gopmynbl  mpeoOpazoBaHus ckopocTedl. OTHOCHUTENBHOCTH
0oIHOBpeMeHHOCTU. COKpallleHre JUIMHBL. 3aMeyieHue BpeMeHu. [IpocTpaHCcTBEHHO-BpEMEHHOM
UHTEpBaJl. PensTuBUCTCKOE ypaBHEHUE IBUKEHUS. PensTuBucTckue mmmnyiasc U Macca. CBs3b
Macchl MOKOs ¥ 3Hepruu. CBsA3b PEIATUBUCTCKOIO UMIYJbCa U 3Hepruu. GOTOH KaK yacTula C
HYJIEBOW MacCOH IIOKOSI.

Pazoen «Mexanuka cnjioutHvlx cpeo»

1.

Kunemaruka tBepjoro tena. Teeppoe teno. Bunwl nBwxeHus tBepioro tena. CTeneHH
cB0o0OAbl. CBA3b MEXIY JMHEHMHBIMU M YIJIOBBIMU XapaKTEPUCTUKAMM JBUKEHHUSI TBEPIOTO
tena. [lmockoe nBu>xeHne TBepAoro tenaa. MruoBeHHbIE OcH BpameHus. LleHTp macc 1 MOMEHT
WHEPLMH TBEPAOTO TeJla OTHOCUTENBHO LIeHTpa Macc. Teopema L reitHepa-I toiirenca.
JluHaMUKa TBEpAOro Tena. YpaBHEHHWE MOMEHTOB I TBEPAOrO Tejla, BPallAOLIErocs
OTHOCHTEJIBHO HEMOJABWKHOM ocu. [liiockoe nBmxenue teepaoro rena. Kunerndeckas sHeprus
TBEPAOIO TeENa, BPALIAIOLIETOCs BOKPYI HEMOJBMKHOW OCH M COBEPLIAIOIIETO IUIOCKOE
nemxkeHue.  Teopema Kenura. VYcinoBue paBHOBeCHs TBEpPAOro Tena. TpeHHE KaueHUs.
CBoOonHbIe Ocu BpaieHus. ['aBHble ocu nHepuuu. TeH30p U AIUNCOUA UHEPIUH. MOMEHT
UMITYJIbCa TBEPAOIO Teja, BPALIAIONIErocsi BOKPYI HENOABMXKHOM ocu. [IpubmkeHnHast Teopust
TUPOCKOIIOB.

MexaHuka SKMOKOCTEW M ra3oB. PacrpenencHue naBieHUs B IOKOSIIECHCS HECKUMAceMOU
JKUJKOCTH B TI0JI€ CHJIBI TSDKECTH. 3akoH Apxumena. bapomerpudeckas ¢opmyia. YpaBHEeHUE
bepHyun Uil CTallMOHApPHOIO IIOTOKA WACAIbHOW HECKUMAEMOW XUAKOCTU. M3MmeHeHue
JTaBJICHUSI B HAIIPaBJICHUU NMEPIEHAUKYISIPHOM JMHUM ToKa. BsizkocTh. CTalMoHapHOE T€UYEHUE
BS3KOU JKUAKOCTH MO mpsiMoinHenHol Tpyoe. dopmyna [lyaseiins. Pacnpenenenue ckopocreit
B BSI3KOM KUJKOCTH MEXIY JIBYMsI BpaIlAlOIIUMUCS [WIMHApaMU. [IeficTBHE MOTOKA KUIKOCTH
wiu ra3a Ha teno. Koagduument nodosoro conporusnenus. Yucno Peitnonbaca. [logpemuas
cuiia Kpbuia camosiera. O0TekaHue Kpbula )KUKOCTBIO.

Pazoen «Tepmodunamuka u monexynapnas pusuxa»

1. Meroa tepmoanHamuku. Tepmonunamudeckas cucrema. TepMoIMHaAMUYECKUE TapAMETPBI,
npouecchl. PaBHOBECHbIE M HEpaBHOBECHBIE IIpolecchl. TemmepaTypa Kak (QYHKIHUS
cocrosiHus. OmpeneneHue TeMmIeparypbl. TemmepaTypHas IIKajga IO HAEAaIbHOMY rasy.
VYpaBHEHHE COCTOSHUS U TEMIIEpaTypHbIe KOAPPUIIUEHTHI.

2. MonexynsapHo-KHHETHYECKas: TeopHs ra3oB. OCHOBHOE ypaBHEHHE KMHETUYECKOW TEOpHUHU
ra3oB. /laBineHue uaeanpHOro rasa. 3akoH JlanbToHa. YpaBHEHHE COCTOSHUS. YpaBHEHHE
MenneneeBa-Knaiinepona.

3. IlepBblif nmpuHIMO TepMoauHaMUKU. PabGora u BHYTpeHHss1 sHeprus. IlepBwlii nmpuHLUI
TEPMOJIMHAMMKH Ui aguabaTHUeCKHd M30JIMPOBAaHHON cucTeMbl. KoIW4ecTBO TEMIOTHI.
[lepBblit MPUHIMI TEPMOAUHAMUKH. A/lMa0aTHUECKOe PACHIMPEHUE U CKATUE UACAbHOTO
raza. TemioeMKoCTb. YpaBHEHHME IOJIMTPONIMYECKOro  mpouecca. Teopema o
paBHOpACHpPEJECIEHNH DSHEPrMM IO CTENeHsAM cBoOoAbl. BHyTpeHHsAs »sHeprus u
TEIUIOEMKOCTh MJICANIbHOTO Ta3a. TemnoemMKocTb TBepAbIX Ten. 3akoH Jlrononra-IItu.
Henocrarky kitaccu4eckoi TEOpUH TEIJIOEMKOCTH.
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l'a3pl ¢ MEXKMOJICKYJISIDHBIM B3auMoJercTBUeM. PeanbHble Ta3pl. YpaBHeHue Bau-mep-
Baansca. WM3orepmsl Ban-nep-Baanbca. Kputuueckas TtemmepaTypa M KpPUTHUECKOE
cocrosinue. BHyTpeHHss sHeprus ra3a Ban-nep-Baansca. Hegocratku ypaBuenus Ban-nep-
Baasbca.

Bropo#i npunuun tepmoauHamuku. OOpaTHMble U HEOOpAaTHMBbIE MPOLECCHl. DHTPOMUS
uneanbHoro rasza. [uxmmueckue nponeccel. Ilukn  Kapuo. Bropon  npuHumn
tepmonuHamuku. llepas Tteopema Kapuo. TepmoanHamuyeckas IIKana TeMIIEpaTyp.
[TpuBeeHHOE KOMMYECTBO TEIUIOTHL. DHTpomus. JuddepeHnnanbupie COOTHOMICHUS IS
SHTponuu. M3MeHeHune SHTpONHUH MpU HeoOpaTUMBIX mHpueccax. Bropas teopema KapHo.
HepasencrBo Kinaysuyca. 3akoH Bo3pactanust aHTponuu. [Ipeaensl npuMeHMMOCTH BTOPOTO
MPUHIUIIA TEPMOJAMHAMUKHU. CTaTUCTUYECKUI CMbLII BTOPOTO IPUHIMIIA TEPMOJUHAMUKH.
PaBHoBecue a3 u Qa3oBbie mepexoabl. MeToa MHKPOIUKIOB. YpaBHeHue Kiaiinmepona-
Knaysuyca. Meton xapakrtepuctuueckux GyHknuwid. YpaBuHus [ub60ca-I'enpmronbia.
TepMOAMHAMUYECKHIT MOTEHLUHAI CIIOXKHBIX CUCTEM. Y CJIOBHUS PaBHOBECHUS OJHOPOIHBIX
cucteM. ['omoreHHbie u rereporeHHble cucrembl. ®Daszpl u KomnoHeHThl. da3oBoe
paBHOBecre M (pa3oBoe mpeBpamieHus mnepBoro poxaa. IlpaBuno Maxkcsemna. Ternora
dazoBoro nepexona. PaHoBecue rereporeHHoii cucrteMsl. IlpaBuno ¢a3 ['n66ca. Kpussie
paBHoBecus (a3. TpoitHas Touka.

Kunkoctu. CTpykTypa KUIAKOCTU. SIBIICHUS HA TPAHULIEC KUJKOCTU. Y CIIOBUS PAaBHOBECHUS
Ha rpanuine AByxX (a3. KpaeBoit yron. Cuiibl, BO3HHKAIOIIUE HAJ KPUBOW MOBEPXHOCTHIO
xuakoctu. Kanumisipasie siBnenus. Cuiia CUEIUIEHUS MEXA1Y CMauMBAa€MbIMU TUIACTUHAMM.
3aBUCUMOCTh KO3 QHIMEHTa TOBEPXHOCTHOTO HATSDKEHUS OT TemmepaTypbl. JlaBieHue
HACBIILIEHHOI0 Mapa HaJl KPUBOM MOBEPXHOCTHIO KUJIKOCTU. [I0BEpXHOCTHOE HATSKEHUE U
ycnoBus paBHOBecHs (a3. Ponb MOBEpXHOCTHOTO HATSHKEHUS NpU 00pa3oOBaHUHM HOBOU
¢dasbl.

Craructuueckass TepmoauHamuka. CratucTuueckue 3akoHOMEpHOCTH. OCHOBBI TEOpUU
BEPOATHOCTEH M 3JIE€MEHTHl KOMOMHATOPUKU. DHEPTUs MOJEIbHONW CHCTEMbl. DHTPOMUS U
TEMIEpaTypa MOJEIbHOM CHUCTEMbl. AJIUTUBHOCTh SHTPONMM. 3aKOH BO3pacTaHUs
SHTpONHMHU. XUMHYECKUN MOTEHLHATl MOJAEJIBHOM CUCTEMBbl. YCIOBUS PaBHOBECUS IBYX
cucrteM. @akrop ['ub6ca u dakrop bonpimana. dazoBoe mpoctpancTBo. Pacripenenenue
Makcsesuia. Beruucinenue cpelHuX 3HAY€HUU CKOPOCTEM.

ITporecchl nepeHoca. DneMeHTapHask KUHETHUECKash TeOpHs MPOLECCOB MepeHoca B ra3ax.
Cpennstst nmuHa cBoOoHOTO npodera. Bsa3kocTh u nepeHoc ummynbca. TemmonpoBoIHOCTb
u nepeHoc sHeprun. Camoauddysus u nepeHoc yacTul.

Teepaeie tena. Ctpoenume TBepmoro Tena. Kpucrammmueckas pemierka W HpocTeHiine
3JIEMEHTbl cUMMeTpuu. Da30Bble Mepexo/ibl MEPBOro U BTOPOro poia. YelbHas Teriora
KPHUCTATU3AIIH.

«3J1e1<mputtecmeo U MAacHemu3m)

BBenenue. DNEKTpOMarHUTHOE B3aUMOJCHCTBHE W €ro MECTO Cpelu JpYyrux
B3aUMOJICCTBUI B IPUPOJE. DNEKTPUUECKUN 3apsal. MUKPOCKOIIMYECKUE HOCUTENH 3apsija.
OnbiT MmuiikeHa. 3aKOH COXPaHEHHS AJIEKTPUYECKOT0 3apsija.

OnekrpocTaTuka. 3akoH KynoHa u ero mosieBas TpakToBKa. BekTop HampsKEeHHOCTH

anexkTpudeckoro noii. IIpuHImMn cynepnosunmuy syekTpudeckux nosed. [loTok BekTopa
HaIpsDKEHHOCTH — dJieKTpuueckoro  mois.  Teopema  Octporpaackoro-I'aycca, —ee
npejcTaBieHue B AuddepenunansHoi popme. Teopema MpHiioy. DneKTprUuecKuii IUTOIb.
[Tone nunonst. Cuiiel, AEMCTBYIOLUE HA JUIIOJb B 3JIEKTPUYECKOM TIOJIE.

3. PaboTa cua 3IEKTPOCTATHUYECKOrO IOJIsl. DHEPIrHUs DJIEKTPUUECKOTr0 mois. [loTeHnnaaibHOCTh

SJICKTPHUYCCKOTO II0JIA. HOTCHI_II/IaJ'I. HOpMI/IpOBKa INOTCHIMAJIa. CBs3b INOTCHIMal1a ¢C
BCKTOpPOM HaIpPs?KCHHOCTHU SJICKTPOCTATHUICCKOI'O I10JIA. HI/IpKyJ'ISIHI/ISI BCKTOpPA
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HANPSDKEHHOCTH AJIEKTPOCTATHUECKOro mojisi. TeopeMa O IMUPKYISIUN U €€ MpeICcTaBIeHue
B muddepennmansHoi popme. YpaBHenue [lyaccona u MaTemarnueckas OCTaHOBKA 3ajau
JNEKTPOCTaTUKHU. PONb rpaHUYHBIX YCIOBUN. DHEPrusi CUCTEMbI JIEKTPHUUECKHUX 3apsiIoB.
DHeprusi B3aMMOJICHCTBHS U COOCTBEHHAsI SHEPTHUsl. DHEPTHSI IIEKTPOCTATUIECKOTO OIS U
ee 00beMHas IJIOTHOCTh. DHEPTHUS AIEKTPUUYECKOTO JIUIIOJIS BO BHEIIHEM TOJIE.

5. DNeKTpUYECKOE 110JI€ B IPUCYTCTBUU POBOJAHUKOB. HanpskeHHOCTH 11011 y TIOBEPXHOCTH U
BHYTpM TpOBOAHMKA. Pacmpenenenue 3apsga 1O  MOBEPXHOCTH  MPOBOJHHKA.
DnekTpocTaTHyeckas 3aluTa. MzmMepenue noreHuyana NpoBOJAHUKA. DKBUIIOTEHIIUAIbHbBIE
MOBEPXHOCTU. MeToJl 3epKalibHbIX M300pakeHui. CBS3b MEXKIY 3apsiioM U MOTEHIHAIOM
MPOBOJHMKA. DIIEKTpoeMKocTh. KonpeHcaTtopel. EMKOCTH MIockoro, cGEepHyecKoro
HWIMHIPUYECKOTO  KOHJEHCATOPOB. DHEprus 3apsHKeHHOro  KoHjeHcatopa. Cubl,
JEHCTBYIOIME HAa IPOBOIHUKHU B AJIEKTPUUECKOM I10JIE.

6. DIIEKTpUYECKOE M0JI€ B NPUCYTCTBUU TUAICKTPUKOB. JudnekTpuku. Bektop momispusamum.
CBoOoIHBIE U CBsi3aHHBIE 3apsAabl. CBA3b BEKTOpa IMOJISIPU3ALUN CO CBS3aHHBIM 3apsIOM.
Bekrtop anexktpuyeckoil nHAYKIMU. J(U3aeKTpUuuecKas MPOHUIIAEMOCTh U JTUAJIEKTpUYecKas
BOCIIPUMMYMBOCTh BellecTBa. MarepuanbHOe ypaBHEHHE JUIsl BEKTOPOB AJIEKTPUYECKOTO
nosisi. [ToHsiTHE O TeH30pe AMAIEKTPUUECKOl MmpoHunaemoctu. Teopema Octporpaackoro-
["aycca B mpucyrcTBun qudaekTpukoB. Ee nuddepennmansias popma. ['panudnbie yeaoBus
JUISl BEKTOPOB TMOJSAPHU3AIMHM HANPSHKEHHOCTH M HMHIYKIUH DJIEKTPHUYECKOTro  IOJIs.
[IpenomiieHne JUHUN MOJIAPU3ALMU, HANPSDKEHHOCTHM W MHAYKIMM Ha TPaHULE JBYX
TUAIIEKTPUKOB. [IpuHIMNHMANBHBIE METOJbl M3MEPEHHs] HANMPSDKEHHOCTH W UHIYKIMH
AJIEKTPUYECKOTO TMOJS B OJHOPOAHOM JUAJIEKTPUKE. DHEPIUs IUAIEKTPUKA BO BHELIHEM
anekTpudeckoM moje. [IoHaepoMOoTOpHbIE CHIIBI B 3JEKTPUUYECKOM TOJIE€ U METOJbI HX
BBIUMCIICHMUSL.

7. DIeKTpoHHas TEOpHs MOJApU3alMU TUAIEKTPUKOB. JlokanbHoe mone. HemonspHbie
nmanektpuku. Popmyna  Knaysmyca-Moccotu. [lonsipHele  nuanexkTpuku. @OyHKUIHS
JlamxeBena. Ilomspusanust moHHBIX KpucTauioB. [Iuposnextpuxu. [Ipsimolt u oOpaTHbIit
nbe303pdekr u  ero npumeHenme. Cernerosniektpukd. JlomMeHHas  CcTpyKTypa
CerHeTodNeKTpukoB. ['mcrepesuc. Touka Kiopu cernerosnexktpuka. [Ipumenenue
CETHETO3JIEKTPUKOB.

8. CranMoHapHbIN dIeKTpUYecKUi TOK. Cnia U IIIOTHOCTh TOKA. JIMHUM ToKa. DIeKTprudecKoe
1oJjie B MPOBOJHUKE C TOKOM M €r0 HMCTOYHUKU. YpPaBHEHUE HENPEPHIBHOCTU. Y CIIOBHE
CTallMOHAPHOCTH TOKA. OJIEKTPUYECKOE HampspDkeHue. 3akoH OMa Juid ydacTka LEmHu.
DIIEKTPOCOTPOTUBIIEHHE. Y IeNIbHAs DJIEKTPOMPOBOIHOCTE BemecTBa. uddepenunansuas
¢opma 3akoHa Owma. PabGora u MomHOcTh TOKa. 3akoH JDxoynsa-JleHna u ero
muddepennmanbHas popma. Ctoponnue cunbl. DJIC. 3akon Oma st 3aMKHYTOH LIETIH.
[TpaBuna Kupxroga. Toku B CIUIOIIHBIX cpenax. 3a3eMileHue. 3aKOH COXPaHEHHs SHEPrHU
JUIS TIeTed TTOCTOSTHHOTO TOKA.

9. IlocTosilHHOE MarHMTHOE Moje. ODJIEKTpOMarHeTusM. Marnutocratuka. Bzanmonelicteue
TOKOB. DneMeHT Toka. 3akoH buo-Capappa-Jlamiaca u ero moseBasi TpakToBka. BekTtop
MHAYKIIMA MarHUTHOTO 1oJisl. JlelicTBMe MarHUTHOTO OJI Ha TOK. 3akoH AMmnepa. Teopema
0 LMPKYJISIIIMK BEKTOpa MHAYKIIMU MarHUTHoro noss. uddepenunansras ¢popma TeopeMsl
0 LIMPKYJISALKMU. BUXpeBo# XapakTep MarHUTHOTO 1oJs. BekTopHbIil noteHnman. Ero cBAssb ¢
BEKTOPOM HMHAYKIUU MarHuTHoro mnois. OTCyTCTBHE B NPHUPOJIE€ MAarHUTHBIX 3apsoB.
DOneMEHTAapHBIA TOK U €r0 MarHUTHBIN MOMEHT. [lose anemMeHTapHOro Toka. DIeMeHTapHbIN
TOK B MarHuTHOM mosie. [IoHsATHE O MarHUTHOM JUIOJb-IUIOILHOM B3aWMOJIEHCTBUU.
Cwuia Jlopenma. Oddext Xomra. MarautHoe moJie IBIKyIIerocs 3apsiaa. [loreHnmanbHas
¢ynkuus Toka. [IoTok BeKTOpa MarHUTHOW MHIYKIHMU (MarHUTHBIA NOTOK). Koaddurment
CaMOMHIYKIUH (MHAYKTUBHOCTh) KOHTYpa. K03 hpumeHT B3auMOUHTyKITHH.

10. MaruuTHOE moJji€ B NPUCYTCTBUM MAarHeTukoB. [loHATHE O MOJEKyIsApHBIX TOKax. Bekrtop
HAMarHWYeHHOCTH U €ro CBA3b C MOJIEKYJISPHBIMH TOKaMH. BekTop HampsKeHHOCTH
MarHUTHOTO MMoJisi. MarHUTHasi MPOHUIIAEMOCTh M MarHUTHAasi BOCIPUHUMYHBOCTD BEIIECTBA.
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MaTepI/IaJ'II)HOG YpaBHCHHE I BEKTOPOB MAarHuTHOTI'O ITOJIA. IIOHATHE O TCH30P€ MarHUTHOM
MMPOHUITACMOCTH. FpaHI/I‘IHBIe yCiioBusA Ojid BCKTOPOB HAINPSKCHHOCTH W HWHIAYKIHUU
MAaroHuTHOTO  IIOJIA. MarauTHO T1I0JIE B IOJOCTH B OOAHOPOJHOM  MAar"He€THKE.
HpI/IHLII/IHI/IaJILHLIC MCTOABI U3MCPCHUA HANPSIKCHHOCTH WM MHAYKIIMU MArfuTHOI'O IIOJIA B
Mar"HeTukax.

11. Ipupona ama- ., ¢eppo- u mapamarserusma. Knaccuukanuss MarHeTUKOB: JUAMarHETHKH,

12.

13.

14.

napamarHeTuku u geppomarHeTuku. Kiaccuueckoe onucanue auamarsetusma. Jlapmopona
npeneccusi. OObsicHeHUe MapamarHeTusma 1o JlamxkeBeHy. ['MpOMarHUTHOE OTHOIICHUE.
OnbiThl DiiHIITENHHA-e-["aa3a. OnbiTt bapHerta. deppomarHeTuku. JloMeHHas CTpyKTypa.
l'ucrepesuc HamarnnuuBanus. Kpupas CroneroBa. OctaroyHas W KOIPUUTUBHAA
uHAYKIMs. TemmneparypHas 3aBUCUMOCTh HaMarHuueHHocTd. Touka Kriopu. Cusbl,
JEHUCTBYIOIIME HA MArHeTUKM B MAarHUTHOM TMojie. MarHuTHble MaTepHalibl U HX
MIPUMEHEHUE.

ONEeKTpOMarHuTHasg MHAYKIMSA. 3aKOH 3JIEKTpOMarHuTHON uHaykuuun Papages u ero
dopmynupoBka B auddepenuunansaoit popme. IlpaBuno Jlenna. MHayKIMOHHBIE METOABI
U3MEPEHHUS] MAarHuTHbIX nojied. Toku @Pyko. MarHuTHas 3HEpruss KOHTypa C TOKOM.
MaruuTtHass 3HEpPrus COBOKYNHOCTH KOHTYPOB C TOKOM. OHEPruUsi MarHUTHOIO IIOJIS.
OO6beMHast IIIOTHOCTh SHEPIMHU MarHUTHOT'O TOJIsI. DHEPrHsi MArHUTHOTO HOJIsS B BELIECTBE.

Toku B paznuuHbIX cperax. MexaHu3M 31eKTporpoBogHocTH. [IpoBogHuku. OCHOBHbIE
IIOJIOKEHUS KJIACCUYECKOM 3JIEKTPOHHOM Teopuu npoBoauMocTtu [pyne-Jlenma. OnbiTsl
Tonvena u Creroapra. 3akonsl Oma u J[xoyns-JIeHna B KJIacCHYECKOW TEOpUHU. 3aKOH
Bunemana-®panna. TpynHoctu knaccudyeckol Teopuu. lloHATHe O 30HHONM Teopuu
TBEPJBIX TeJl. DHEPreTHYECKHE YPOBHU U (HOPMUPOBAHHME SHEPreTHYECKHX 30H. IpuHImm
[Taynu. Cratuctuka ®epmu-upaka. [lonynpoBoauuku. OCOOEHHOCTH 30HHOM CTPYKTYpPbI
JUDJIEKTPUKOB, IMOJIYIIPOBOJHUKOB M MeTayuioB. KoHTakTHble siBieHus. KoHTakTHas
pasHOCTb  moTeHuuanoB.  TepmoanexkTpuuecTBO.  TepMOINEKTpOABMKYIIAs  CHJIA.
Tepmomnapel. Dddexr Ilenprbe. fABnenne Tomcona. CaepxmpoBoauMocTb. OCHOBHBIC
CBOWCTBA CBEPXIPOBOAHUKOB. Oddekt MelicHepa, KpPUTHUECKOE MAarHUTHOE IIOJe€.
[TpumeHeHue cBEpXIIPOBOAHUKOB. DneKTpounuThl. 3akoH Papanes. Toku B razax. OCHOBHbIE
THUIIBI Ta30BOTO pa3psana. IlnasMeHHoe cocTosIHME BEIECTBA. DIEKTPOIPOBOAHOCTD IIA3MBl.
DNEKTPUYECKUN TOK B BaKyyMe. DJIIEKTPOHHAs SMUCCHUS.

YpaBuenust Makcpeiia. DJeKTpOMarHuTHOE ToJie. Y paBHeHHsT MakcBeia Kak 00001eHue
HKCIEpUMEHTANbHBIX JaHHBIX. TOK cMmemieHus. BuxpeBoe anekrpuueckoe nosie. Bzaumubie
NPEBpAIICHUsT AJIEKTPUUECKOTO W MAarHUTHOTO Toyiel. YpaBHeHUss MakcBemia B
MHTETpasibHON 1 TuddepeHnnansHoi hopmax.

Pazoen «Konebanus 6011bl, onmuxa,

1.

CBobosiHbIE KOJIEOaHUs CUCTEM C OJHOM cTeneHblo cBoOobl. ['apMoHNUeckue KojaeOaHus.
CnoxeHnue rapMoHMuYecKuX Konebanuil. @urypsl Jluccaxy. buenusa. 3aryxaromue
kosiebanus. Bpems 3atyxanus. Jlorapupmudeckuit 1eKpeMeHT 3aTyXaHusl.

Bomnyxpaenuble  konebanus.  [Ipouecc — ycraHoBnmeHuss — kosebanuil.  Pe3zonanc.

[Tapamerpuueckoe Bo30yxaeHue kojaeOaHni. ABTOKOIeOaHNUS.

KonebaTenbHble CUCTEMBI € IBYMS cTeneHsIMU cBo6obl. HopmanbHble kosebanus (Mobl) U

HOpPMAaJIbHBIE YaCTOTHI.

OJIEKTPOMAarHUTHBIE KoJieOaHus. KBazucrannonapHueie TIOJIA. Kpurepun

kBazucranronapHoctu. [lepexonnsie mponeccsl B LC u RC nemnsix. KoneGaTenbHblit KOHTYP.

Cob6cTBeHHbIE KOeOaHUSI B KOHTYpe. YpaBHEHHE T'apMOHMUYECKHX KoseOaHuil. DHeprus

KosiebarenbHOro KoHTypa. KoneOaTenbHBI KOHTYp C 3aryxaHueM. Bpewms 3aryxaHwus.

Jlorapudmuueckuid  nekpemMeHT 3aTyxaHus. JloOpOTHOCTH KOHTypa. BbIHyXIeHHbIE
9
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KoJieOaHusi B KoJieOaTeIbHOM KOHType. Pe3oHaHCHBIE KpHBBIE KOJIEOATEIHLHOTO KOHTYpA.
[luprHa pe30HaHCHOW KPUBOW M €€ CBA3b C JOOPOTHOCTBHIO KOHTYypa. YCTaHOBIICHHE
BBIHY)KJICHHBIX KoJsieOaHui. CBsi3aHHble KOHTypa. [lapumanbHbie vacToThl. HopmasbHbIC
KoJieOaHus (MO/IbI) M MX YaCTOTHI.

IlepeMEHHBIN CHUHYCOMAAIBbHBIN TOK. KBa3zucrtanuoHapHble TOKHM. METOJbl KOMIUIEKCHBIX
aMIUTUTY]l U BEKTOPHBIX JUarpaMMm. AKTUBHOE, EMKOCTHOE M MHAYKTHBHOE CONPOTUBIICHUSI.
3akon OMa 114 1IeTrei mepeMeHHOro Toka. 3akoHbl Kupxroda uis meneit mepeMeHHOro TOKa.
O¢ddexkTuBHBIE 3HaueHUS TOKOB W HampspkeHwid. Tpancdopmartop. Koadduument
tpanchopmaruu. Ponb cepneunuka. BwicokouwacTtorHble TOkH. CkuH-3dexr. Tommmua
CKuH-CJ104.

Bonnbl. YpaBuenue Oerymieil BoaHbl. J[nrHa BoHBI, Iepuo] Konebanuii, pa3a u ckopoctb
BoJIHBL. berymue Bonnbl. [IpogonbHbIe 1 TONepevHbie BOJIHBL. Y paBHEHHE OETyIIel BOTHBI.

Boanel B ympyrux cpenax. BomHbl cMmemieHuii, ckopocteid, neopManuii ¥ HanpsHKEHUH.
BonHoBoe ypaBHeHue. BonHbl B cTpyHe. YIpyrue BOJIHBI B CTEp:KHE. BOJIHBI B rasax u
JKUJKOCTAX. BbIpaxkeHHs JUIsi CKOpPOCTEM BOJIH 4yepe3 mapameTpbl cpeabl. OTpakeHue U
nperomiienue BOJH. OCHOBHBIE Cilydad TpaHWYHBIX ycinoBuid. MHTepdepeHmms BOIH.
Crostune BonHbl. [loTok sHepruu B Oerymieil BonHe. Bektop YMoBa. DineMeHThI aKyCTHKU.
WHTEHCUBHOCTS U TeMOp 3ByKa. YJbTpa3ByK. JIBH)KEHHE CO CBEPX3BYKOBOH CKOPOCTEHIO.
Y napubie BoiHbL. D dekt Jormepa.

OJIeKTPOMarHUTHbIE BOJIHBL. BOJTHOBOE ypaBHEHHE JUIsl 3JIEKTPOMAarHUTHBIX BOJIH B BaKyyMe.
CKOpOCTh pacIpOoCTpaHEHUs 3JIEKTPOMAarHUTHBIX BOJIH. IlomepedHoCTh 31€KTpOMarHUTHBIX
BoJIH. Bexktop YMmoBa-IloliHTHHIa. 3aKOH COXpaHEHHUs HHEPrUM 3JIEKTPOMArHUTHOTO IOJIS.
Bubparop I'epua. U3myuenue snexrpomMarHuTHEIX BoaH. [laBienue ceta. OnbiThl JleOenena.

Hucnepcusi cBera. MuKpocKonmuyeckass KapTHHA pPAclpOCTPaHEHHs] CBETa B BEIIECTBE.
JIuHeiHpIl onTHyeckud ocuwiATop. Kitlaccudeckasi 3JIEKTpOHHAs TEOPHUS JIUCIIEPCHM.
3aBUCHUMOCTH MOKa3aTesel MpeloMIICHHs U MOTJIOMIeHHs OT 4yacToThl. DazoBas U rpymnmnoBas
ckopocTH, ux cooTHomenus (popmynsl Penes). HopManbHas w aHOMaJbHAS TUCTIEPCUN
nokKaszaTenel  mpejaomiieHus.  JucrepcMOHHOE — pacIuIbIBAHME  BOJIHOBBIX — MAaKETOB.
[Tornmomenwue cBeta. 3akon byrepa-JlamOepra-bapa. OcoOGeHHOCTH pacipOCTpaHEHHS CBETA B
Mmetainax. Kputnueckas yacrora. OTpaskeHre cBeTa IOBEPXHOCTHIO MeTallIa.

ITonsgpuzanus ceera. JIMHENHHO-, LUPKYISAPHO-, SJUIMITUYECKU-TIOIAPU30OBAHHBIN CBET.
MareMaTHueckoe ONMCAHUE COCTOSHHUA noiisipu3auuu. [lonspusanus ecTeCTBEHHOTO CBETA.
OnTHueckue sIBIECHNS Ha IPaHULE pa3zielia U30TPOIHbBIX AUANEKTPUKOB. PopMyiel DpeHens.
[Tonsipuszanus OTpa)keHHOW M NPEJOMIICHHOM BOJH. Yron bprocrepa. fIBieHue moJiHOTO
BHYTPEHHETO OTPaKEHUS CBETA U €T0 IIPUMEHEHHE.

Untepdepenius  BonH. MHTepdepeHins MOHOXpoMaTH4ecKHX BOJH. WHTepdepeHuus
KBa3UMOHOXPOMAaTHUECKUX BOJIH. DYyHKIMS BUAHOCTH A CBETOBBIX BOJIH. OCHOBHBIE
uHTep(depeHIIMOHHbIE cXeMbl. MIHTepdepeHIIMOHHbBIE CXEMBI: JEeJIEHUEM BOJIHOBOTO (hpoHTa
(cxema FOnra), nenenuem ammuntyasl (Ounpusma dpeHens, MoJOCH paBHOW TOIIIUHBI U
paBHOro HakioHa). MHtepdepomerp Maiikenbcona. KorepeHTHOCTh CBETOBBIX BOJIH.
Bpemennas korepeHTHOCTh. Bpems u panumHa korepeHTHOCTH. [loHstne o ®ypbe-
cnekTpockonuu. [IpocrpancTBenHast korepeHTHOCTh. MHTepdhepomerp FOHra.

Hudpakmms  Bonan. [lpunnun [roiirenca-®Openemns. Ckamspras Teopust Kupxroda.
[IpuMmeHeHre BEKTOPHBIX Juarpamm s aHanu3a audpakuroHHBIX KapTuH. Judpakuus Ha
KpYTJIOM OTBEPCTHM U 3KpaHe. 30HbI ®PpeHens. 30HHbIE MIaCTUHKH. Judpakuus Ha Kparo
nony0eckoHeuHoro fKpaHa. Crnupans Kaprro. BamkHss u nanbHsIS 30HBI JUPPAKIHH.
Hudpakumonnas mmuHa. {udpaknus B nanpHed 30He (DPpayHrodepa). YTIOBOH CHEKTP.
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CBs13b MIUPHHBI YTIIOBOTO CHEKTpa ¢ pasmepamu otBepctus. Judpakuus Ppaynrodepa Ha
[IeNH, Ha MPSMOYTOJIbHOM OTBEPCTHH, Ha KPYIJOM OTBEPCTHH. AMIUIUTYIHBIE U (a30BbIe
TU(PPAKINOHHBIC PELIETKH.

13. Ontuka aHU30TPONHBIX cpell. PacmpocTpaHeHre CBETOBBIX BOJIH B aHU30TPOIHBIX Cpelax:
DKCepUMEHTAIbHBIE (DAKTBl W JJIEMEHTHI TCOPUHU. YPABHEHHE BOJHOBBIX HOpMaJieh
O®penensa. PazoBas U jdydeBasi ckopocTu. OIHOOCHBIE U JABYXOCHBIE KpUCTauibl. J[BoliHOE
JaydyenpenaomieHue cBera. KauecTBEHHBIM aHaiaM3 paclpoOCTPaHEHHs] CBETA C IIOMOIIBIO
noctpoenus ['roirenca. HWurtepdepenius mnoispu3oBaHHbIX BoyH. [lonspusanunoHHbIe
npuOOphl, YETBEPTHBOJHOBBIE M TIOJYBOJIHOBBbIE IIACTUHKHU. llomydyeHue wu aHanu3
AIUIMNITUYECKH MOJISIPU30BAHHOTO CBETA.

14. Knaccuueckue Mozaenu usnydeHus csera. Kiaccuueckast MoJienb 3aTyXaroIero AUN0JIbHOIO
ocuwuisitopa. OneHka BpeMeHu 3aTyxanus. JlopenueBa ¢opma W IIUPUHA JIMHUU
usnydeHus. EcrecTBeHHas mupuHa JMHUYU U3TydeHus. M3nydenue ancamOmsl CTaTUCTUYECKU
HE3aBUCHUMBIX ocmuIsATopoB. TemnoBoe wu3nyueHue. M3myuarenbHas M IOIVIOIIATENIbHAS
crocoOHOCTh BemecTBa. Mojenb abcomoTHo yepHoro tena. 3akoH Credana-bonbivmana,
dopmyna cmemenuss Bun. ®dopmyna Panes-llxunca. OrpaHM4eHHOCTh KJIACCHYECKOM
TEOpUU U3IydeHUsI. DIIEMEHThI KBaHTOBOM Teopuu uznyuyenus. opmyna [lnanka.

Pazoen «Amomnasa uzuxa»

1. OcHoBHBIC MapaMeTpbl aTOMOB. ATOMHas rurnotre3a. Macca u 3apsia djekTpoHa. Macc-
cnexkrpoMerpus. M3oronsl. OnpeneneHue pazMepoB aroma.

2. Ilpobnema TemynoBoro wusiay4yeHus. PaBHOBecHOe TemioBoe u3iydeHue. CrekrpanbHast

IUIOTHOCTh M3JIy4eHMs, yJelIbHAs MHTEHCUBHOCTh HU3JIy4€HHUs, MX CBsA3b. 3akoH Kupxroda.

AGcomoTHO epHoe Teno. 3akoH Credana-bonbimana. 3akon Buna. ®opmyia Panes-Jxunca.

['unore3a u popmyna [lnanka.

3. ®otonbl. Bakyymubiii ¢gortospdext u ero cpoictBa. POTOHHAS TEOpUS M YpaBHEHHE

Onnmreitna. Umnynsc ¢porona u adpdexr Komnrona.

4. BosHOBBIE CBOMCTBA MacCUBHBIX YacTull. ['unoresa e bpoiinsa. Dxcnepuments! JleBrccoHa-

Jbxepmepa u  Tomcona-TaprakoBckoro. Jludpakiuus aroMoB, MOJEKYI U HEHTPOHOB.

Craructuueckasi HHTeprpeTanys BoiaH e bpoiins.

5. CootHomenus HeonpenaeneHHocTed. HWHTepdepenuus 31aekTpoHOB. COOTHOIIEHHS

HeomnpeneneHHocTel [ elizeHOepra. KOpIyCKyIIpHO-BOJIHOBOM JTyaTnu3M.

6. IlnanerapHas Monenb atoma. Paccesnue anbga-yactun. ®opmyna Pesepdopra. ATomHoe

A7IpO ¥ €ro OCHOBHbIE XapakTepucTuku. [Ipobiiema ctabunbHOCTH aTOMA.

7. Hocrynatsl bopa. JIuneiuarsiii cnektp aroma Bogopoaa. O6o6meHHas ¢popmyina bansmepa.

[lepBbiii ¥ BTOpOHM mocTyiarhl bopa. DHepreTnyeckoe COOTHOIIEHHE HEONPEIEIEHHOCTEH.

EcTecTBeHHas MMpUHA CIEKTPAIBLHOU JTMHUH.

8. BonHoBast dhyHKIMS, oneparopsl Gpusndeckux BenuyuH, ypaBHeHue lllpenunrepa. Bonnosas

¢yHkuus U ee oOmue cBoWcTBa M (GU3MYECKUH CcMbICH. [aMUIbTOHMAH W ypaBHEHHE

[penunrepa. Oneparopsl KOOpAWHAT, UMIYJIbCa, MOTEHIMAIBHON KHUHETUYECKOW >HEPIUH.

CoOcTBeHHbIE (PYHKIIMM U COOCTBEHHBIE 3HauyeHHs. CTallMOHAPHBIE COCTOSHUA. YpaBHEHUE

[lIpenvHrepa sl CTAlMOHAPHBIX COCTOSHUM. JIBMJKEHHME 4YacTWIl B MOTEHIHAIBHON sIME.

[TpoxoxxaeHne 4acTuIl yepe3 NoTeHIMaIbHbIN Oaprep. TyHHETbHBIN 3 ]eKT.

9. Atom Bosopoaa. YpasHenue IlIpeaunrepa ais craiimoOHaApHBIX COCTOSIHUIM aToMa BOJOpOJA.

BonHoBBIE (YHKIHMH CTallMOHAPHBIX COCTOSIHUK aToma Boopoaa. KBaHTOBBIE yuCla M HX

¢usnueckuit cmbici.  IIpocTpaHCTBEHHOE paclpeneleHre JJIEKTPOHHOM TIJIOTHOCTH B

CTAallMOHAPHBIX COCTOSIHUAX aroMa BOJOpoAa. MarHuTHblE CBOMCTBA aTOMa BOJOPOJA.

OpOuTanbHBIE MAarHUTHBI MOMEHT 3JIEKTpOHA B aToMe Bogopoaa. Omneitel LTepHa-I'epnaxa u

11
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Onuamreiina-ne ['aza. CoOCTBEHHBI MarHUTHBIA MOMEHT UM CHMH. KBaHTOBaHWE MAarHUTHOI'O
MomeHTa. Marneton bopa. IIomHBIE MEXaHMYECKMM M MAarHUTHBIM MOMEHT JJIEKTPOHA.
Crnexrpockonuueckuid axtop. CHuH-OpOUTAIbHOE B3aMMOJCHCTBHE U TOHKas CTPYKTypa
CIIEKTpa BOAOPOJA.

10. MHorosniekTpoHHbie aroMbl. OnbIT @panka-I'epua. ToxaecTBEHHOCTh YacThll. bo3oHbI 1
¢depmuonbl. ONHOZIEKTPOHHBIE CTalMOHApHBIE cocTosHMA. [lpuHmmn Ilaymu. DnexTpoHHBIE
CJIOM ¥ 000JIOYKH B MHOTO3JIEKTPOHHOM aToOME.

11. Ilepuonmyeckas Tabnuiia XMMHYECKUX 3JeMeHTOB MenneneeBa. [lepuoanyeckuii 3akoH
MenneneeBa. DJIEKTpPOHHbIE KOH(PUIYpallMd OCHOBHBIX COCTOSHHMMI aTOMOB XUMHYECKHX
951eMeHTOB. CBSI3b CBOMCTB XHMMHYECKHX OJJIEMEHTOB U DJEKTPOHHBIX KOH(UTyparmuil ux
aToMOB. CpOJICTBO K 3JIEKTPOHY.

12. ATOMHBIE TE€pMbl M ONTHYECKHE CIEKTPbl aTOMOB. CJ0K€HHE MOMEHTOB MMITYJbCa st
MHOT03JIEKTPOHHBIX aTOMOB. ATOMHBIE TepMbl U ux o6o3HauyeHus. [IpaBuno Xynma. Crnektp
atoma renus. Oprorenuil u naparenuid. CrnekTpajabHble CEpUM IIEJIOYHBIX METALUIOB. ToHKas
CTPYKTYpa ONTHYECKUX CIIEKTPOB. MyJIbTUILIETHI.

13. PentrenoBckue Jsyuyr. OnTtuueckue U OCHOBHBbIE CBOMCTBa. lcciienoBaHus CIEKTPOB
PEHTreHOBCKUX Jyuell. TopmMo3HOE peHTreHoBcKoe u3inydeHue. KopoTkoBonHOBas rpaHuia
HENPEPBIBHOI'O PEHTTEHOBCKOI'O CIEKTpa. XapaKTePUCTUYECKOE PEHTI€HOBCKOE HM3IY4YEHHE U
€ro OCHOBHbIE cepud. 3akoH Mo3nu. ToHKast CTpyKTypa XapaKTepUCTUYECKOrO0 PEHTI€HOBCKOIO
usnydeHus. Ipdekt Oxe u peHTTeHOBCKas (ITyOpeCHeHITHS.

14. ATOMBI BO BHEIIHHUX 3JEKTPUYECKOM M MAarHUTHOM moisx. Dddekt 3eemMaHa U TPUILIET
Jlopenna. KsanToBbrii ananu3 s¢dexra 3eemana. Dddexr [lamena-baka. Dddexr rTapka.
DJIEKTPOHHBII apaMarHUTHBIA pe30HaHC. ABTOMOHHU3AIUS aTOMa BO BHEIIHEM 3JIEKTPUUECKOM
noJe.

15. Mosekyapl M Xumuyeckas CBA3b. (OCHOBHBIE XapaKTEpUCTUKH MoOjeKyn. HoHHas
XUMHUYECKasl CBA3b. AEKTPOOTpHULATENbHOCTh. YpaBHeHue lllpeaunrepa ans cranuoHapHBIX
cocTosiHUI Monekyn. Annabatudeckoe nmpudimkenue. Mon monekynsl Bogopoaa. OOpa3oBaHue
KOBJICHTHOH XWMHYECKOW CBS3H. MeToa MOJIEKYISpHBIX opOuTaneid. MoJIeKyIsspHbIE CIIUH-
opbutanu u opOutanu. JluHelHble KOMOWHAIMU aTOMHBIX opOuTanei. [Ipumenenue merona
MO JIKAO 11 JBYXaTOMHBIX TOMOSJIEPHBIX MOJIEKYNl. BapuanuoHHBIE MeTOn H
MOJIEKYJIsIpHBbIE TepMbl. Bapuanuonnsliii Mmeton Putna. CekynspHoe ypaBHeHue. [Ipumenenue
METOJIa K JBYXaTOMHBIM T€TEpOSIEPHBIM MoJIeKylaM. MoJeKylsapHble TEPMbl JIBYXaTOMHOM
MoJieKysbl. MosekyssipHble crieKTpbl. Bpamarensasie cnekTpbl. KonebaTensHo-BpamareabHble
crnektpbl. I[lpuHnnn @panka-Kongona. Ilomocareie onTudeckue CHEKTphbl. PeHTreHoBCkHe
MOJIEKYJISIPHBIE CIIEKTPBI.

4. Ob6pa3oBaTejibHbIE TEXHOJIOTHH

3aHATUS [0 AUCLUILIMHE IPOXOJAT B JIGKLMOHHOW (opMe U B popMe NMpakTHUECKUX 3aHATUH, HA
KOTOPBIX IMPOBOJATCS OOCYKIEHHUS paccMaTpUBAEMBIX IMPOOJIEM B CBETE MOCIEIHUX HayYHBIX
JOCTIDKEHUH B JIaHHOW 00JIaCTM M paccMaTpuBaIOTCs peleHus 3agad. CamocrosiTenbHas padora
BKJIIOUAET B ce0s BBIIIOJIHEHUE JIOMAIIHUX 33/IaHUi ¥ TEOPETHUYECKYIO MOJATOTOBKY K 3aHATHSIM I10
MaTepuaiaMm JEKIUHA U peKOMEHI0BAHHOM JINTEPAType, IPUBEJEHHON B KOHIIE TaHHOM IPOrpaMMBl.

5. YueOHO-MeTOANYeCKOE o0ecTiedeHne CAMOCTOATEILHOH PadoThI CTY/ICHTOB.

CaMocTrosTenbHas pa60Ta CTYACHTOB NPCAYCMATPUBACT BBIIIOJIHCHUC JOMAIITHUX 3al[aHHfI,
pPEUOICHUC 3a1a4, U3YUCHUC peKOMeHHOBaHHOﬁ JIUTEPATYPBI U MOATOTOBKY K 3a4€TaM U JK3aMCHaM.
OI_ICHOLIHBIG CpeACTBa Il KOHTPOJIA TCKYIJ_Ieﬁ YCIICBACMOCTHU BKJIFOYAIOT B ceOs YCTHLIﬁ OIIpoC Ha
MPAKTUYCCKUX 3aHATHUAX, B IMPOLCCCC HGKHI/Iﬁ, AKTUBHOCTh B O6CY)KJIGHI/II/I Ka4€CTBECHHBIX
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BONPOCOB. JIJis KOHTPOJIS MPOMEXKYTOUHOM aTTecTal MO0 UTOTaM OCBOEHUS Monyis «Duzukay
HCIIOJIB3YIOTCSI BOIIPOCHI 33/1a4U MO HIXKETPUBEICHHBIM TEMaM.

Bonpochl 1151 KOHTPOJIS.

Pazoen «Mexanuka»

3aKOH JABUKECHUS.
VYpaBHEHHE JBUKEHUS.
YpaBHEHHE TPACKTOPUH.
IToHATHS CKOPOCTH, YCKOPEHUS, ITYTH.
HopMmaibHoe 1 TaHreHIIMalIbHOE YCKOPEHUS.
Omnpenenenus yriioBoi CKOPOCTH, YIIIOBOTO YCKOPEHHUS.
3akon ["anunes mpeoOpa3zoBaHUs CKOPOCTEH.
3akoH ["anmunes mpeoOpa3oBaHus YCKOPEHUH.
9. Ilepsslit 3akoH HploTOHA.
10. Bropoii 3akon HeroToHa.
11. Tperwnii 3akoH HproToHa.
12. 3aK0H BCEMUPHOTO TATOTEHUS.
13. 3akon ['yka.
14. 3akon AmoHToHa-KyroHa.
15. BeipaxxeHust 151 CUJT BA3KOTO TPEHUSI.
16. Umniynibc MaTepuanbHOM TOUKH.
17. UMI1ynbC CHIIBI.
18. 3aMKHyTas cuCTeMa MaTEpPUAIbHBIX TOUYEK.
19. 3ak0OH COXpaHEHUsI UMITYJIbCA MAaTEPUAIBHON TOUKHU.
20. 3aKOH COXpaHEHMs UMITYJIbCAa CUCTEM MaTepUaIbHbBIX TOYEK.
21. Hentp macc.
22. Teopema o IBM>KEHUH 1IEHTpa Macc.
23. YpaBHeHnue Memepckoro.
24. ®opmyna Llnonkosckoro.
25. MoMeHT uMnysibca MaTepHalbHON TOUKH OTHOCUTEIHHO HEMOIBUKHOTO HaJaa.
26. MOMEHT CHJIBI OTHOCHUTENBHO HEMOBUKHOTO Havaa.
27. MOMEHT CHJIBI OTHOCHTEIHHO HEMOABUKHOM OCH.
28. MOMEHT UMITYyJIbCa MaTEPUAIBHON TOYKH OTHOCUTEIBHO HEMOIBUKHONU OCH.
29. YpaBHEHHE MOMEHTOB OTHOCUTEIILHO HEMOIBIYKHON OCH.
30. 3aKOHBI U3MEHEHHUS U COXPAHEHUSI MOMEHT UMITYJIbCA MAaTEPUAIBHON TOUKH.
31. PabGota cusl.
32. KoHCcepBaTUBHBIE CUJIBIL.
33. IloTeHuanbHas YHEPrUs TOUKH.
34. CBA3b MEXKIy CUIION U MOTEHIMAIIBHON SHEPTUEH.
35. TlonHast MexaHU4€eCKasi SHEPrusi MaTepuaibHONU TOUKH.
36. 3aKOHBI U3MEHEHHUS U COXPAHEHUS NIOJHOW MEXaHUUYECKOM SHEPTUH MaTEPUAIbHON TOUKH.
37. IlonHass MeXaHWYECKasl YJHEPTUSL CHCTEMBI MAaTEPHAIBHBIX TOUYEK.
38. KoHcepBaTUBHbBIE CUCTEMBI.
39. 3aK0HBI U3MEHEHHUS U COXPAHEHUS ITOJTHOW MEXaHUYECKON YHEPTUN CHCTEMBI MaTEPHUAIbHBIX
TOYEK.
40. AGCOIOTHO YyIIpYyTU# yaap.
41. AGCONIIOTHO HEYIIPYTHUH y1ap.
42. IlepeHocHas cuia UHEPLUH.
43. LlentpoOexHas cujia HHEPLHUH.
44. Cuna Kopuomnuca.

S Aol
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45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
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62.
63.
64.
65.
66.
67.

68.
69.
70.
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b.1.5.08 Obwas ¢usuxa PII]] mooyns, 2017

3aKOH COXpaHEHUs UMITYJIbCa B HEMHEPLUAIbHOU CUCTEME OTCYETA.

3aKOH COXpaHEHHUsI MOMEHTA UMITYJIbCa B HEMHEPIIUAIBHOU CUCTEME OTCUETA.
3aKOH COXpaHEHUsl SHEPTUH B HEMHEPLIMAIIBHON CUCTEME OTCUETA.

[IpuHUKIT SKBUBAJICHTHOCTH DUHIITEIHA.

[IepBbIil mocTynaT TEOPUU OTHOCUTEIBHOCTH.

Bropoii mocrynar Teopur OTHOCUTEIBHOCTH.

[Ipsimbie peoOpazoBanus JlopeHiia.

OobpatHoe ipeoOpazoBanue JlopeHma.

CobcTBeHHas JUIMHA.

CoOcTBEHHOE BpEMs.

CobvbiTHeE.

IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAJ.

CBeTo-110100HBIN HHTEPBAL.

MIPOCTPAHCTBEHHO-TO00HBIN HHTEpPBAJL.

PenstuBucTckuii UMITyIbC.

PenaruBucrckas macca.

CBs13b Macchl ITOKOSI U SHEPTUH.

Tsepnoe teno. CteneHu cBOOO bl TBEPAOIO TeENA.

CBs13b MEXly JINHEMHBIMU U YTJIOBBIMHU XapaKTEPUCTUKAMU JBUKEHUS TBEPAOrO Tea.
MrHOBEHHBIE OCH BpalCHHUS.

LlenTp Macc ¥ MOMEHT UHEPLIMM TBEPJIOTO TEIa OTHOCUTENBHO LIEHTPa Macc.
Teopema Illteiinepa-I roiirenca.

VYpaBHEeHHE MOMEHTOB JUIsl TBEPJAOrO TE€Ja, BPAILAKOIIErOCsl OTHOCUTENIBHO HEMOJBHKHON

OCH.

Kunernueckasi sHeprusi TBREpAOTo Tela, BPAIIAIOLIETOCs BOKPYT HETIOABMKHON OCH
Kunernueckas s3Heprust TBEpAOIo TeJla, COBEPIIAIOIIETO MIJIOCKOE ABHKEHHUE.
Teopema Kenwura.

. YciioBus paBHOBECHUS TBEPIOTO TENa.
72.
73.
74.
75.
76.
77.
78.
79.
80.

TpeHnue kaueHus.

CBoOoHbIE OcH BpalleHHs. | TaBHbIE OCH WHEPIIUH.

MoMeHT uMITyJibca TBEPIOTO TeNa, BPALIAIOLIErocsl BOKPYT HEMOABM>KHOU OCH.
I'mpockonsl. YpaBHeHHE NBUKEHUSA THPOCKOIIA.

3akoH Apxumena.

Bbapomerpuueckas popmyia.

VpaBHenue bepHymu 1151 CTAlMOHAPHOTO MOTOKA UI€ATIbHOM HECKUMAEMOMN KUIKOCTH.
Bszkocte. ®opmyina [Tyazeitns.

Koaddutnment nodosoro conporusienus. Yucio Peitnonbaca.

Pa3zoen «Tepmoounamurka u MoneKyiapuas uzuka»

N —

000 N o U A W

YpaBHEHME COCTOSHUS UAEATBHOTO ras3a.

Koad¢uimeHnT TeniaoBoro pacumvpeHus, TepMUYECKUl Ko3()(UIMEHT NaBieHUs, MOAYIb
MU30TEPMUYECKOTO BCECTOPOHHETO CHKATHS.

3akoH ABoranpo. 3akoH [lanbToHa.

KBasucrarnueckue npoueccsl.

BHyTpeHHss sHEprusl TEpPMOIMHAMUYECKUX CUCTEM.

Makpockonuyeckast padbota. KoauuecTBo TEMIOTHI.

IlepBoe Ha4asI0 TEPMOJMHAMHUKH.

TennoeMkocCTs.

BHyTpeHHss S3HEpPTHs UACATBHOIO rasa.

10. 3axon J>xoysi.
11. YpaBuenne Maiiepa.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38
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AnabaTHYecKuil MpoIriecc.

VYpasuenue [lyaccona.

[TonuTponuyeckuit mporiecc.

Bropoe Hauano TepMOAMHAMUKH.

OO6paTtumble 1 HEOOPATUMBIE MPOLIECCHI.

Terosblie MamnHbl. Mammna Kapno. LHukin Kapno.

KII[ mamunsl Kapho.

Hepasencto Knaysuyca.

DHTponus.

CaolicTBa 3HTpONMH. BEposSITHOCTHOE ONpeesieHue SHTPOIINH.
Tperbe HaUaI0 TEPMOAMHAMUKH.

TepmoauHaMuyeckue GyHKIHU.

CooTtHouenust Makcgeinia.

OO61ue kputepuu TepMoanHaMuyeckoil ycroiuusoctu. [lpunnun Jle-Illarense-bpayna.
OcHoBHbIe (HOPMYITBI MOJIEKYIIPHO-KMHETUYECKON TEOPHUH.
PeanbHble raszel.

Ypasuenue Ban-aep-Baanbca.

M30TepMBbl nieanbHOro rasa.

Bnytpennss sHeprus rasa Ban-nep-Baansca.

Dddext xoymns-TomcoHa.

®dazoBble IPEBPALLICHHUS.

YcnoBus paBHOBecus (a3s.

VpaBuenue Knaitneitpona-Knaysuyca.

TpoliHas To4ka.

Juarpamma cocTosiHUS.

(dazoBbIe I1epeX0/1bl IEPBOIO U BTOPOTO POJa.

. SIBnenus IIepeHOCa.

Pa3zoen «3ﬂel<mpultecm60 U MacHemum))

WXk W=

—
W N = O

14.
15.
16.
17.
18.
19.
20.
21.

BexTop HanpseHHOCTH 3JIEKTPUIECKOTO MOJIS.

[TpyHIMI CynepnIO3ULIUH DJIEKTPUUECKUX MOJIEH.

[ToTok BekTOpa HANPSKEHHOCTH JIEKTPUUECKOTO MOJIS.

Teopema Octporpajackoro-I'aycca B uHTErpaabHON U quddepeHnaibHoi Gpopmax.
Pabora cni anekTpocTaTHYeCcKOro Modsl.

[ToTeHnnan 3IEKTPUUECKOTO MOJIS.

HopmupoBka noreHuana 31eKTpuYecKoro mois.

CBsI3b OTEHLIMAIA U HAPSHKEHHOCTH 3JIEKTPUYECKOTO OIS,

[Mupkynsuust BEKTOpa HAIPSDKEHHOCTH AIEKTPOCTATUYECKOTO MOJISL.

. DHEPrUsi CUCTEMBI ANEKTPUUECKUX 3aPSI0B.

. DHeprus B3auMOJICHCTBUS 3apsJIOB.

. CoOcTBeHHAst SHEPTHUs CUCTEMBI 3aPsII0B.

. DHeprus 3MeKTpocTaTudeckoro nosisa. O0beMHas MIOTHOCTh YHEPTUHU IJIEKTPOCTATUUECKOTO

TOJIAL.
CBs13b MEXY 3apsIOM U IOTEHIUAJIOM IPOBOJHUKA.
EMKOCTB yeIMHEHHOIO IIPOBOJHMKA.
Konnencaropsl. EMkocTh miockoro, chepuyeckoro 1 HWIMHAPUIECKOTO KOHIEHCATOPOB.
OHeprus 3apsKEHHOr0 KOHAEHCATOPA.
Cutbl, IEWCTBYIOIINE HA TPOBOJIHUK B AJIEKTPUYECKOM II0JIE.
Bekrop nonspusanuu.
CBOOOIHBIE U CBSI3aHHBIE 3aPS/IbI.
CBs13b BEKTOpa MOJISIPU3ALIUU CO CBA3aHHBIMU 3apsilaMu.
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BekTop anekTpuueckoil HHIYKIINY.

JsnexkTpudeckasi IPOHULIAEMOCTD U AUAJIEKTPUUECKas BOCIPUUMUYUBOCTD BELLIECTBA.
MartepuanbHble ypaBHEHUS 7151 BEKTOPOB AJIEKTPUUECKOTO MOJIS.

DNEeKTpOHHAas TEOpUS NOISPU3ALUU JUNIIEKTPUKOB.

Henonsipable AU3IEKTPUKH.

®opmyna Knaysuyca-MocorTu.

[TonsipHble AUITEKTPUKH.

Oyuknua JlanxkeseHa.

[Tonspu3anys HOHHBIX KPUCTAIIJIOB.

3akon Oma B HHTErpanbHOM U auddepennmansHoi hopmax.

Pabora u MOITHOCTH TOKA.

3akon [xoynsa-Jlenna B unTerpansHoil u auddepenunansaoi popmax.

Croponnue cuibl. DJIC.

3akonsl Kupxroga.

3akoH buo-Casapa-Jlamiaca u ero nosieBasi TpakTOBKA.

BekTop MHAYKIIMM MarHUTHOTO TIOJIL.

[HelicTBue MarHuTHOTrO 10Jig Ha TOK. Cuita Ammepa.

Teopema 0 IUPKYISLUU BEKTOpa HHAYKLUMM MAarHUTHOIO TMOJS B HMHTETrpajibHOM U
nuddepermanpHon Gopmax.

BexTop HaMarHM4eHHOCTH U €r0 CBA3b C MOJIEKYJISIPHBIMU TOKAMH.

MarnuTHas NpOHUL[AEMOCTh U MATHUTHAsI BOCIIPUMMYNBOCTD BEILIECTBA.

MarepuanbHoe ypaBHEHUE J1s1 BEKTOPOB MarHUTHOTO MOJIS.

3aKkoH AJIeKTpOMarHUTHON WHAyKIuu Dapages B MHTErpalbHONH M auddepeHnnanbHol
dbopmax.

IIpaBuno Jlenna.

WMHayKIMOHHBIE METO/IbI U3MEPEHUSI MAaTHUTHBIX IOJIEH.

Toxku @yko.

MarsuuTtHas 3HEprusi KOHTypa ¢ TOKOM.

MarsuTHas 3Heprusi COBOKYITHOCTH KOHTYPOB C TOKOM.

OHeprus MarHUTHOT'O TOJIS.

O0beMHas MII0THOCTh SHEPTUU MarHUTHOTO TIOJISL.

OHeprus MarHUTHOTO TOJIS B BEILIECTBE.

IIpoBoIHHKM.

OcHOBHBIE TIOJIOKEHUS KJIACCUUYECKOH 3JIEKTPOHHON Teopun npoBoauMocty [dpyae-Jlenna.
Omnbrtel Tonmmena u CTeroapra.

3axkonbsl Oma n Jxoyns-JIeHna B KI1laCCUUECKON TEOPHH.

DIIeKTPOMarHuTHOE TOJIE.

. YpaBHeHnus Makcsenia.
59.
60.
61.
62.

Tok cMmemeHus.

BuxpeBoe 351eKTpruuecKoe IoJe.

B3anmMHuble IpeBpalieHus JIEKTPUYECKOT0 U MATHUTHOTO TTOJIEH.
VYpaBHeHuss MakcBenia B UHTErpajibHON M TU(depeHnanbHoi Gpopmax.

Pazoenvt «Konebanus eonmnvl, onmuxa»

l.

Bunel konebaTenbHBIX MPOLIECCOB U CUCTEM.

OOmiee ypaBHEHHE JMHEHHBIX KOJIeOaTeIbHBIX CHCTEM C OJHOH CTENeHbl0 CBOOOJBI.
[Tpumepsl. Ilapamerpsl, XapakTepusylolle JIHMHEHHbIE KojiebaTeabHble CHCTEMbI C OJHOU
CTETIEHBIO CBOOO/IbI, YPABHEHUE JIBUIKECHUS, 3aKOH JBHKCHHUSL.
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CBoOomHBIE HE3aTyXalolue TapMOHUYECKHE KoJIeOaHUs JMHEWHOTO OCIMIUIATOpA C OJHOU
CTETIEHBIO CBOOOJIBI: YpaBHEHUE JIBUKCHUS, 3aKOH JBIDKCHHS, aMIUTUTYAa, (a3a, HavanbHas
¢a3za, yacrora, pojib HAYaJIbHBIX YclI0BHH. [Ipumepsl.

OHepreTu4ecKue COOTHOIIECHUS IIPU CBOOOAHBIX HE3aTyXaIOLIUX FAPMOHUUYECKUX KOJIEOAHMSIX
JUHEHHOr0 OCHWUIATOpAa C OJHOW CTeNneHbl0 CBOOOIbI. BBIBOJ ypaBHEHMs JBMKCHUS W3
3aKOHa coXpaHeHus sHepruu. [Ipumepsl.

CBobOozaHble KoJeOaHUs JIMHEHHOI0 OCLMIUIATOpPA C OJHOM CTENEHBIO CBOOOABI: ypaBHEHHE
JBUKCHUS, 3aKOH [IBHDKCHHS, aMIUTUTyAa, (a3a, HadanbHas (aza, cOOCTBEHHAs 4YacToTa,
KO3 PULMEHT 3aTyXaHusl, POJIb HaualbHbIX ycinoBuil. [Ipumepsl.

XapakTepUCTUKU 3aTyXalolMX KoieOaHwid: Kod((UIMEHT 3aTyXaHus, Jorapu(pmuyeckuii
JEKPEMEHT 3aTyXaHusl, J0OpoTHOCTh. OnpeneneHus U GU3NIECKUl CMBICI.

da3oBast INIOCKOCTh, (Pa30Basi TPACKTOPHSL.

CriocoObl npencTaBleHUs] FTapMOHUYECKUX KOJICOaHUIl: METOJ BEKTOPHBIX AUMarpamM, MeETOJ
KOMIUIEKCHBIX aMIUIUTYJ. PU3HYECKUN CMBIC MHUMOM Y4aCTOTHI.

BeiHyxeHHble KoneOaHMsl IOJ JAEHCTBHEM TIapMOHMYecKo cwibl. OOmiee peleHue
HEOJHOPOAHOTO YpaBHEHHs. AMIUIUTY/A U (a3a BBIHYKACHHBIX KOJICOaHUHA.

Pe3onancnas kpuBasd. IloHsaTust pe3oHaHca, pE30HAHCHOW YacTOTh, IOJIYIIHPUHBI
PE30HAaHCHOW KpUBOW. JlBa mpaBwiia IOCTPOCHMS PE30HAHCHBIX KPHUBBIX [UISl MEIJICHHBIX
kosiebanuil. dazoBas KpuBasi.

[lepexonHble TPOLECCH: pEIICHHE YPABHEHUS BBIHY)KICHHBIX KOJeOaHW TOJ JeHCTBHEM
FapMOHHYECKOM CHJIBI C Y4E€TOM IEpPEXOIHBIX IPOLIECCOB, BPEMs YCTaHOBIEHUsS. BimsHue
JOOPOTHOCTH CHUCTEMBI Ha MPOLIECCHl YCTAHOBIICHUSI.

[TpunuMn pangnocssa3u. BpeMeHHON NOAX0/ K aHAJIM3Y CUTHAJIA.

BoinyxneHHbie koneOaHus 101 AeCTBUEM HErapMOHMUYECKOM cuiibl. CeKTpaIbHbIA MOAXO0 K
aHaJM3y CUTHaja: NMPUHLMII CIEKTpaJbHOro aHaiuza, paa dypee, kodpduuueHT nepeaay,
CIEKTpaJIbHbIE TUArPaMMBbl.

[Inpuna criekTpanbHON KpuBOW. KpuTepuil oNTUMaIbHOTO IPUEMA Ha SA3BIKE CIIEKTPOB.
KonebarenbHble cucTeMbl ¢ ABYMSI creneHsMu cBoOozabl. [lpumepsl. Ilonatus crenenu
CBO0OO/IbI, TTAPIMAIBHBIX CUCTEM, HOPMAJIbHBIX KojeOanuil. O0mumii By auddepeHnaIbHbIX
YpaBHEHHIA, OMMCHIBAIONIMX KOJIEOAHHS CHUCTEMBI C JBYMS CTENEHSMH CBOOOIb. Merton
peLIeHus.

Pemenne muddepeHIMaTbHBIX YpPaBHEHMH, ONMMCHIBAIOIIMX KOJIEOAHUS CHUCTEMBI C JIBYMs
CTETEHsIMU CBOOOJBI Ha NMpHMEpE JBYX KoJieOAaTeIbHBIX KOHTYPOB C MHIYKTUBHOW CBS3bIO.
Ponb HavaneHbIX yenosuil. Koadduuuent pacnpenenenus.

KBasucranuonapasle TOKU. leasbHOE CONPOTHBIIEHHE, WJIEAIbHAS E€MKOCTb, HICalbHAs
MHAYKTUBHOCTh. 3akoHbl OMa u Kupxroda /151 MTHOBEHHBIX 3HAU€HUN TOKOB M HaIPSHKEHUM.
[Tpumep npUMEHEHUs 3aKOHOB JIJISl pacyeTa MNIEKTPUUECKUX CXEM.

Nmnenanc. KommuiekcHbli uMnienanc. AKTUBHOE U PEAKTUBHOE COMPOTHUBIICHUS.
JByxnomtocHuKH. VIMITeJaHCHl OCHOBHBIX JABYXIIOJIKOCHUKOB.

3akonsl OMa u Kupxroda ass rapMOHHYECKUX TOKOB M HampspKeHUH. MIHOBEHHBIE TOKH U
HAIpsDKEHUS IIPU  IOCIENOBAaTEIIbHOM M NMAapajUIeIbHOM COEIMHEHUU JIBYXIIOJIKOCHUKOB.
IIpumep npUMeHEHUS 3aKOHOB JUIS pacyeTa Lenen IepeEMEHHOT0 TOKA.

3akonsl Oma u Kupxroda ams rapMoOHMYECKMX TOKOB M HampsbkeHud. KomruiekcHbii
MMIIEJITAHC TOCJIEIOBATENBHOIO M IApaJUIEIBbHOTO COCIUHEHMS JIBYXIOJIIOCHUKOB. lIpumep
IIPUMEHEHN 3aKOHOB JJIS pacyeTa Lenel IEPEMEHHOro TOKa.

Pacuer nocnenoBaTenbHOr0 KojaedaTenbHOrO KOHTYpa. Pe3oHaHCHBIE KpUBbIE KOI€0aTeIbHOTO
KOHTYpA.

YersipexnomtocHuku. KomrekcHbiil koadgduument mnepemaun. AUYX, OUX. IIpumenenus
YETBIPEXIOIFOCHUKOB. [IpuMepsI cxem.

[TocnenoBarenbHbIM KoneOaTeabHbBIN KOHTYp Kak yeTbipexnomocHuk. AUX, OUX.
®dazopamiarenu. UaTerpupytomas u qudpepeHnmupyromnias 1mernovKu.
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PabGoTa B menu mepemeHHOro Toka. [loHsATHE MTrHOBEHHOW MOUTHOCTH. PU3HMYECKUN CMBICIL.
MrHoOBeHHas: MOIIIHOCTH B LIEMTA TAPMOHHUYECKOTO TOKa. [ padku MrHOBEHHO.

[Tousitue cpenneit wmomHOCTH. Dusznueckuit cmbicia. CpeaHssi MOIIHOCT, B IENHU
rapMoHHuYecKoro Toka. CpeHsis MOIIHOCTb, BBIICIISIONIASICS HA OCHOBHBIX JABYXITOTIOCHUKAX.
AKTHBHBIE U peaKTUBHBIE 311eMeHThI. [Ipobiema cose.

O¢ddexkTuBHbI TOK U 3PPeKTUBHOE HanpspkeHne. Pu3nveckuil cMbIca. BelpakeHus s
¢ dexTuBHOrO TOKa M 3(G(HEKTHUBHOIO HANPSIKEHHs] B CIydyae TapMOHUYECKHX TOKOB U
HaIPSKCHUN.

Bripaxkenue 111 cpeiHeil MOIIHOCTH B KOMIUIEKCHOW (opMe. AKTUBHAs, peaKkTUBHAs U
MoJaHas MOIHOCTH. DU3NYECKU CMBICIL.

MrHoOBeHHbIE M CpEIHUE 3HAUYEHHsI SHEPrUi AJIEKTPUYECKOro MOJiA KOHJIEHCAaTopa B LENU
rapMOHMYECKOTO0 TOKa. MTHOBEHHbIE W CpEJHUE 3HAUYECHMUs] HHEPruid MArHUTHOTO TOJIS
KAaTYIIKU B LIEIM TAPMOHUYECKOT0 TOKa.

Bousina. YpaBHeHnue BoiHbI. BOIHOBOM BEKTOP, BOJIHOBOE UKCIIO. Pa30Basi CKOPOCTh BOJIHBI.
®ponT BoaHbL. BonHoBoI BekTOp. [Inockue. nunnHapuueckue, chepudeckrue BOIHBI.
CkansipHbie ¥ BEKTOpPHBIE BOJIHBI. [lonsipu3aiiust BOJIH.

Oddext Homepa 11 aKyCTUYECKUX BOJIH.

BousiHOBOE ypaBHEHUE.

Crosune BONHBIL. DHEPrUsl CTOSIYUX BOJIH. Y3J1bl U IyYHOCTH.

BosiHOBOE ypaBHEHME TPOJOJBHBIX BOJH B TOHKOM CTE€pXHE. BOJHOBOE COIPOTUBIICHHE.
®da3oBast CKOPOCTh YIIPYrOil BOJIHBI.

OO0bemMHast MIIOTHOCTh SHEPTUM YIPYTOM BOJIHBI B TOHKOM CTEpPIKHE.

ITorok 3Heprun ynpyrou BoyiHbl. Bektop YMoBa. IHTEHCUBHOCTD BOJIHBL.

BonmnoBoe ypaBHeHue ympyrol BOJHBI B rase (aKycTHYeCKHME BOJIHBI). BosHOBOE
CONPOTHUBIIEHUE aKYCTUYECKOM BOJIHBI. Pa30Bast CKOPOCTh aKyCTUUYECKOM BOJIHBI.

CKOopoOCTh 3BYKa B BO3/lyXe (TIPUOIIKEHUSI H30TEPMUIECCKON U aInadaTHIECKON aTMOCQEPHI).

. 3Hepr1/m AKYCTUYCCKUX BOJIH.
43.
44,

BonHOBOE ypaBHEHHE NTONIEPEUHBIX YIIPYTUX BOJH B CTPYHE.

OtpakeHue M NpPEIOMIICHUE YIPYTMX BOJH Ha TpaHMIE ABYX cpel. I'paHuYHbIE YCIIOBHS.
KoadduumeHTs! 0TpakeHus: 1 MPOX 0K ICHHS.

Pemienne BOJHOBOrO ypaBHEHMsI IPOJOJBHBIX BOJH B TOHKOM crepkHe. HopmanbHble
(cobcTBEHHBIE) KOJIEOaHUs YIPYTUX Cpe.

Penienrie BOHOBOTO ypaBHEHUS IONEPEUHBIX YNPYTUX BOJH B CTpYHE. |'paHUYHBIE yCIIOBUS.
OOGepTOHBI.

Hucnepcus. I'pynnosas ckopocts BoaH. @opmyita Pones.

BonHoBoe ypaBHeHHE 151 CBOOOIHBIX 3JIEKTPOMATHUTHBIX BOJIH.

Pemienue BOJHOBOrO ypaBHEHHs Ui CBOOOJHBIX 3JEKTPOMArHUTHBIX BOJIH. YpaBHEHUE
AIIEKTPOMAarHUTHOW BOJIHBL. BOJIHOBOE CONMPOTHBIIEHHE 3JEKTPOMAarHUTHON BOJIHBI, (ha3oBas
CKOPOCTb, II0Ka3aTelb IPEIOMIICHHUS.

[Tonstpu3zanus 3J€KTPOMarHUTHBIX BOJIH. I110CKOCTh MOJIIpU3anyy 3JIEKTPOMAarHUTHON BOJIHBI.
3akoH Mamntoca. CTeneHb NOJIIpU3aluu 3JIEKTPOMAarHUTHBIX BOJIH.

DHeprus MeKTpoMarHuTHeIX BosiH. Bekrop [loitnTunra. Teopema IloiiHTHHTA.

[IIkaa 3J1eKTPOMAarHUTHBIX BOJIH.

OtpaxeHue W NMPEJIOMIICHHE 3JIEKTPOMArHUTHBIX BOJIH. | paHWYHBIE YCIOBHUS JJII BOJHOBBIX
BEKTOPOB W aMIUIMTY[A. AMIUIMTYIHbIE KOI((QUIMEHTHl OTPAKEHHSI U IPOXOXKICHHS.
WuTerpanbhble KO3()PUIMEHTHI OTPaXKEHUS U MPOX 0K ICHUSI.

SBnenune bprocrepa. Yroa bprocrepa.

IlonHOE BHYTpEHHEE OTpaKEHUE.

WnTepdepenius ckansipHblx BosH. HTEeppepeHinonnbiil wieH. HTepdepeHus miockux u
chepruecKux BOJIH.
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NuTepdepeniius  AIEKTPOMAarHUTHBIX ~ BOJH.  MHTepdepennumonnas  cxema  HOnra.
WutepdepeHiiionHas KapThHa Ha OOJBIIOM pAacCTOSHUU. OHEprusi HHTep(hEepeHIuH.
Koopaunats! MakcuMyMoB. Uucio nosioc uarepdepennnu. BugHocts.

Metoapl HaOmOIEHUST WHTEP(HEPEHIIMOHHBIX KApTHH: MOJOCHI PaBHOTO HAaKJIOHA. Biusxue
HEMOHOXPOMAaTUYHOCTH CBETa Ha HHTEP()EPEHLIUOHHYIO KAPTHHY.

Metoapl HaOMOACHUS MHTEPPEPEHIIMOHHBIX KapTHH: IOJIOCHI PaBHOM TOJNIIMHBL BimsHue
HEMOHOXPOMAaTUYHOCTH CBETA Ha UHTEP(HEPEHLIUOHHYIO KAPTHUHY.

Metonpl Habmronenusi uHTEppepeHIHOHHBbIX KapTuH: Kombma Herotona. Biumsaue
HEMOHOXPOMAaTUYHOCTH CBETa Ha HHTEP()EPEHLIUOHHYIO KAPTHHY.

Metonst  HabOmroneHWs: WHTEP(GEPCHIMOHHBIX KapTuH: 3epkano Jlnoima. Biusaue
HEMOHOXPOMAaTUYHOCTH CBETa Ha HHTEP(HEPEHLIMOHHYIO KAPTHUHY.

Metoapl HaOmoaeHUsT WHTEPPEPEHIMOHHBIX KapTuH: Oumnpusma Openens. Biusaue
HEMOHOXPOMAaTUYHOCTH CBETa Ha HHTEP(HEPEHLINOHHYIO KAPTHHY.

Metoapl HabmofeHUs WHTEP(EPEHUMOHHBIX KapTHH: Ousepkana Openens. Bnusaue
HEMOHOXPOMAaTUYHOCTH CBETa Ha HHTEP(HEPEHLIMOHHYIO KAPTHUHY.

Metonpl  HaOmoneHHsT  WUHTEp(PEPEHIMOHHBIX  KapTuH: OunuH3a  buite.  Biusxue
HEMOHOXPOMAaTUYHOCTH CBETA HAa UHTEP(HEPEHLIMOHHYIO KapTHHY.

KorepentHocts. HeoOxoauMeie yciaoBust HHTEPPEPEHIIUH.

WutepdepeHiiysi HEMOHOXpOMAaTHYECKUX BOJIH. BpemeHHass korepeHTHocTh Bpems u anmHa
BPEMEHHOM KOI'€PEHTHOCTH.

WutepdepeHiiyst oT NPOTSHKEHHOro MCTOYHMKA. IlpocTpaHcTBeHHass KorepeHTHocTh JlmnHa
IIPOCTPAHCTBEHHON KOTEPEHTHOCTH.

CBsa3p mapaMeTpoB IPOCTPAHCTBEHHOM M BPEMEHHON KOTEPEHTHOCTH CO CIEKTpPaJbHBIMU
XapaKTEPUCTUKAMH.

Hudpaknus. [Tpuanun [roiirenca-dpenens.

Hudpakuuss Dpenens. 3onbl Dpenens. [Audpakuus DpeHens Ha KpPYrioM OTBEPCTHUH.
3aBUCHUMOCTb HMHTEHCHBHOCTH LIEHTPAJIBHOIO MAaKCUMyMa OT pAacCTOSAHHA [JO TOYKHU
Habmoaenust. Cniupans Openens. [lstro Ilyaccona.

Hudpakuus Openens Ha mwenu. 3ousl Lllycrepa. Crinpans KopHto.

['paHu1IbI TPUMEHUMOCTH JUPpakInOoHHBIX Gopmyn Openens. [[nmuna Panes.

Hudpakuus Dpaynrodepa. dudpaxuus Dpaynropepa Ha menu. Belpaxenue ans
MHTEHCUBHOCTHU AU(PPaKIIMOHHONW KapTHUHBI HA SKpaHe.

Hudpakumonnas pemerka. Ilapamerp pemetku. BelpakeHue Ui MHTEHCHUBHOCTH
TupakIMOHHON KapTuHBI Ha 3KpaHe. llleneBoit u pemeroynsiii MHOXUTENU. L{eHTpanbHbIi
MaKCHUMYM, IJIaBHble MaKCUMYMBI, TOOOYHbIE MaKCUMyMbI. KoopanHaTBl MaKCUMYMOB.
JudpaxkuoHHas peleTka Kak ClieKTpalbHbIi Npubop. YciaoBue paspeiieHus AMPppakiinoHHON
KapTHUHBI OT HEMOHOXPOMAaTHYECKOTO UCTOYHHKA.

OlikoHaz. YpaBHeHHe DiiKkoHana.

Pazoen «Amomnasa gpuzuxa»

O 0 1N N KW —

. ATomHas runoresa. 3akoH /lanpToHa.

. XapaKkTepUCTUKH IJIEKTPOHOB U UX U3MEPEHHUE.

. Macc-cniektpometpusi. ATOMHasi €IMHUIIA MACCHhI.

. U3oTomBI.

. Pa3aMeps1 aTOMOB U UX U3MEPEHHUE.

. XapaKTepUCTUKU PABHOBECHOTO TETUIOBOTO M3JIYUICHHUS.
. 3akon Kupxroda.

. 3akoH Credana-bonbpimana.

. 3akoH Buna.

10. ®opmyna Panes-Jxunca. YabTpaduoneroBas karactpoda
11. Tunoresa u popmyna [1nanka aas CeKTPaIbHOM MIOTHOCTH TEIUIOBOTO M3IyUYEHHUS.
12. BakyymHbIi hoTOAPdEKT U ero cBoiicTaa.
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®doToHHAs TEOPHS U YpaBHEeHHE DiHIITEHA 17151 hoTodddekTa.

A dexr Komnrona. Umnynsc Gporona. KoMnToHOBCKas UTMHA 3JIEKTPOHA.

. I'mnoresa ae bpoiins.

OxcnepumenTsl JleBuccona-/xxepmepa u Tomcona-TapTakoBCKoro.
Judpakius aToMOB, MOJIEKYJI U HEUTPOHOB.

Craructuueckasi UHTEpIIpeTalys BoaH e bpoiins.

CooTtHotieHust HeotpeaelneHHocTel I eizendepra.
KopnyckyJIsipHO-BOJIHOBOU yalIu3M.

. Paccesinue anba-yacTuil Ha aTOMax TSXKEIbIX METaJIOB.

®opmyna Pezepdopaa.

ATOMHOE PO ¥ €r0 OCHOBHBIE XapaKTEPUCTUKH.

[TpobGiieMa cTaOUIBHOCTH aTOMa B KJIACCUYECKON TEOPHH.

JluneiiuaTeiii criekTp aroma Bojgopoaa. O6o0menHas Gpopmyna baibmepa.
IlepBbiit 1 BTOpO# noctynars! bopa.

DHEpPreTU4ecKOe COOTHOIIEHHE HEOIIPEAECIIEHHOCTEN.

EcrecTBeHHas MIMpPUHA CIIEKTPAIbHOM JIMHUH.

BonnoBas ¢yHKIus u ee 001ue cBoiicTBa U GU3HUYECKUN CMBICI.
I'amunpronnan u ypasuenue llIpeaunrepa.

CobcTBeHHbIE (PYHKIIMH U COOCTBEHHBIE 3HAYCHHUSI.

Omneparopbl KOOPAWHAT, UMITYJIbCA, TOTEHUUAIBHON M KHHETUYECKOMN 3HEPIUH.
. OnepaTtop MOMEHTa UMITYJIbCa.

VYpasuenue lpeaunrepa ajist CTaMOHAPHBIX COCTOSIHUM.

JIBrKeHUe 4acTUI] B TOTEHIIMAIBHOU IME.

[TpoxoxkaeHue YacTHIl Yepe3 MOTCHIMATLHBINA Oapbep. TyHHEeTbHBINH P (DEKT.
VYpasuenue lllpenunrepa 11 cTallMOHAPHBIX COCTOSTHUN aTOMa BOJIOPO/JIa.
BonHOBBIE QyHKIINU CTAIIMOHAPHBIX COCTOSHUI aTOMa BOJOPO/IA.

. KBanToBble uncna u ux Gpu3nueckuii CMbICII.

. IIpocTpaHcTBEHHOE pacnpe/esieHne 3JEKTPOHHOM IUIOTHOCTH B CTAllMOHAPHBIX COCTOSHUSX

aToMa Boaopoa.

41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
38.
59.
60.
61.
62.
63.

OpOuTa)IbHBIA MarHUTHBIM MOMEHT 3JICKTPOHA B aTOME BOJOPO/A.
Onprte! [ITepHa-I'epnaxa u OiiHmnTeiHa-ne ['aa3a

CoOcTBEeHHBIM MAarHUTHBIK MOMEHT M CITHH.

KBaHnTOBaHME MarHUTHOro MoMeHTa. Marueron bopa.

[TonHbI MEXaHUYECKHU K MAarHUTHBIA MOMEHT 3JIEKTPOHA.
CriekTpockonuyeckuit pakTop.

CrnuH-opOUTaNIBHOE B3aUMOJICHCTBIE

ToHKas CTpyKTypa CIEKTpa BOJOPOAA.

OmneiT @panka-I'epua.

ToxaecTBeHHOCTh YacTull. bo3oHbI U (hepMHUOHBI.
OIHOZJIEKTPOHHBIE CTAIIMOHAPHBIE COCTOSHUS.

ITpunuun [aymnn.

DNEKTPOHHBIE CJI0U U 000JIOUYKH B MHOTOAJIEKTPOHHOM aTOME.
DNeKTPOHHBIE KOH(UTYpAITN OCHOBHBIX COCTOSIHUI aTOMOB XMMHUYECKUX SJIEMEHTOB.
CBs13b CBOMCTB XMMHYECKUX JIEMEHTOB U AJIEKTPOHHBIX KOH(PUTYpAITUii ©X aTOMOB.
CpoACTBO K 3JIEKTPOHY.

CroxeHrue MOMEHTOB UMITYJIbCa JIsl MHOTORJIEKTPOHHBIX aTOMOB.
ATOMHBIE TEPMBI MHOTOAJICKTPOHHBIX aTOMOB.

IIpaBuno XyHna.

Cnektp aroma renusi. OpTorenuii u mapareivi.

CrekTpaibHble CEpUU IIETOYHBIX METAJIOB.

ToHKas CTPYKTypa ONTHYECKUX CIIEKTPOB. MyJIbTHILICTHI.
OCHOBHbIE CBOICTBA PEHTT€HOBCKUX JIYUEH.

20



b.1.5.08 Obwas ¢usuxa PII]] mooyns, 2017

64. NPUHIMIIBI CHEKTPOCKONUN PEHTIEHOBCKUX JTYUYEH.

65. Topmo3HOEe peHTreHOBCcKOoe u3iaydeHue. KopoTKOoBOJHOBas TpaHMIA HENPEPHIBHOTO
PEHTTEHOBCKOTO CIIEKTpa.

66. XapakTepuCTUUECKOE PEHTTEHOBCKOE U3JIyY€HHUE U €T0 OCHOBHBIE CEPUU.

67. 3akoH Mo3nu.

68. ToHkast CTPYKTypa XapaKTEePUCTUUECKOTO PEHTIEHOBCKOTO U3TyYCHHUSI.

69. Dddext Oxe.

70. MeToab!l BO30YKI€HUSI PEHTTEHOBCKOTO M3JIyUeHHS.

71. Dddexr 3eemana u ero Kiraccuyeckasi TEOpHsI.

72. KBanToBblii aHanu3 3¢ dexra 3eemana.

73. Dddexr [Tamena-baxa.

74. Dddexr Lrapka.

75. DNEKTPOHHBIN MTapaMarHUTHBIN pe30HAHC.

76. ABTOMOHM3ALIMS ATOMA BO BHELTHEM AJIEKTPUUECKOM TOJIE.

77. OCHOBHBIE XapaKTEPUCTUKUA MOJICKYJIL.

78. loHHas XUMHUYECKas CBA3b. DIEKTPOOTPULIATEIBHOCTD.

79. YpaHenue lllpeaunrepa 1uisi CTALIMOHAPHBIX COCTOSIHUN MOJIEKYJI.

80. Annabarndeckoe MpHOIIKEHHE.

81. Mon monekynsl BOAOpoAa.

82. Obpa3zoBaHNe KOBAJECHTHON XUMHUUECKOU CBSI3U.

83. MounekysipHbIe CIUH-OPOUTANN U OPOUTAIH.

84. JIuneitHple KOMOMHAIIMN ATOMHBIX OpOUTAeH U IBYXaTOMHBIX TOMOSIIEPHBIX MOJIEKYIL.
85. Bapuanuonnsiii Mmeton Putna. CekynspHoe ypaBHenue. [I[pumeHeHne MeToa K 1ByXaTOMHBIM
TeTEepPOsIIEPHBIM MOJIEKYJIaM.

86. MonekynspHble TEPMBbI IByXaTOMHOW FE€TEPOSAEPHON MOJIEKYIIBI.

87. BpamiarenbHble MOJIEKYIISIPHBIE CIIEKTPHI.

88. KonebarenbHO-BpaliaTeIbHbIE CIIEKTPHI MOJIEKYI.

89. Ipunmun dpanka-Konmona.

90. ITonocatsie onTuyeckue cuekTpsl. Juarpammer Doprpa.

91. PeHTreHOBCKUE MOJIEKYISPHBIE CIIEKTPHI.

6. DoH/1 OLICHOYHBIX CPEACTB I MPOMEKYTOYHON aTTeCTALMHU 110 JUCHUILINHE. (B
MPHUJIOKEHUH)

6.1. IlepeueHbp KOMITETEHIIMH BBITYCKHUKOB OOpa3oBaTeIbHOM MPOTpaMMbl C YKa3aHHEM pPe3yJIbTaToB
oOyueHusi (3HaHWUW, YMEHMH, BIIAJICHUI), XapaKTepU3YIOIIMX 3Tanbl UX (OPMHpPOBAHMS, OINKCAHUE
nokaszaTesiei u KpuTeprueB OLlEHUBaHHUS KOMIIETEHIIMH Ha pa3IMYHbIX dTanax ux (GopMupoBaHUs
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(OITK-1) CriocoOHOCTB HCIIOJIB30BATh B MPOPECCHOHATBHON IEATETHPHOCTH 0a30BbIC €CTECTBCHHOHAYYHBIC 3HAHUS, BKIIFOYAsl 3HAHUS O TMPEAMETE U
00BEKTaX U3YUCHHSI, METO/IaX MCCIEI0BAHMUS, COBPEMEHHBIX KOHIICTIIUSX, TOCTHIKEHUSIX U OTPAHUYCHHUSIX €CTECTBEHHBIX HAYK

HNuaukaTopsl OIEHKH C®OPMHUPOBAHHOCTHU KOMIIETEHIIUU
KOMMNeTeHIUN TJI0X0 HeY/IOBJIETBOPHTEIbHO | Y/IOBJETBOPHTEJIHHO XO0pouIo OYeHb XOpOIIo OTJIHYHO MPEBOCXOTHO
OTcyTcTBUE 3HAHUH N YpoBeHb 3HaHUH B
YpoBeHb 3HaHuil B .
TEOPETUIECKOTO o0beMme, YpoBeHb 3HaHHH B N
. MuHNUMaIEHO o0beMme, YpoBeHb 3HaHUI B
MarepHania. YpoBeHb 3HaHUI HIKE . COOTBETCTBYIOIIEM o0BeMme,
JIOIYCTUMBIH YPOBEHb | COOTBETCTBYIOIIEM oObeme,
HeBo3moxkHOCT MHHHUMAaJIBHBIX N porpaMme COOTBETCTBYIOIEM
3HaHusA . 3HaHui. JlomymieHo nporpaMme MPEBBILIAIOIEM
E— OLICHUTH IIOJHOTY TpeboBanuii. menn MOATOTOBKH. porpamMme
. MHOTO HErpyOBIX HOATOTOBKH. IporpaMMy
3HaHU BCIIEACTBHE MECTO IpyOble OIINOKH. JlomyI1eHO HECKOJIBKO TIOJITOTOBKH, 0e3
OIIHMOKH. JlomyIieHO HECKONBKO MOATOTOBKH.
0TKa3a 00y4aroerocs HECYILIECTBEHHBIX OIHOOK.
HErpyObIX OIIMO0K
OT OTBETa ounboK
IIponemoncTpHpOBaH
IIponemoHcTpUpOBaHBI P PHp
OtcyTcTBHE ITponeMoHCTpUpPOBaH bl BCE OCHOBHBIE IMponemoHcTpupoBa
BCE OCHOBHBIC yMeHHs. | [IpomeMOHCTpHpOBaHBI
MHHUMAJIBHBIX IIpu pemiennn BI OCHOBHBIC YMEHHSI. YMEHHS, PEIICHbI BCe | HBI BCE OCHOBHBIE
N Permensr Bce OCHOBHBIE | BCE OCHOBHBIE YMEHHUSL.
YMEHHH . CTaHJApPTHBIX 3a][a4d HE Permmens! Tumossie OCHOBHBIE 33/]a4H C yMmeHus1. Pemens! Bce
3aJa4M ¢ HerpyObIMH PereHs! Bce OCHOBHBIC
HeBo3moxHOCTB MPOJEMOHCTPUPOBAHEI 3aJa4M ¢ HerpyObIMH OTZEJIBHEIMU OCHOBHBIE 3aJ[a4H.
Ymenus OIIMOKaMH. 3aa4d. BeInoHEeHB!
E— OLICHUTH HAINYHE OCHOBHBIE YMEHHSI. OLTHOKAMH. HECYIIECTBEHHBIMH BemonHeHs! Bce
N Beimossens! Bce BCE 3a/1aHUS, B IOJTHOM
YMEHUI1 BCIIEICTBHE Mmenn mecto rpy0bIe BemonHeHs! Bce HeJ04YeTaMH, 3aaHus, B TIOJTHOM
3aJaHus, B IOJTHOM o0bemMe, HO HEKOTOPEIe
0TKa3a 00yJalomerocsi | OMIMOKH. 3aJaHus HO HE B BBITIOJTHEHBI BCE obbeme 6e3
o0beMe, HO HEKOTOphIE | C He0YeTaMHu.
OT OTBETa MOJTHOM 00BeMe. 3aaHus B IOJTHOM HEJJ0YETOB
C HEJIOYeTaMHU.
o0Beme.
OTcyTCTBHE BIIAICHUS Nmeetcst
. IIponemoncTprpoBaH
MaTepHaIoM. IIpu periennn MHUHUMaNBHBIA HaOop | [IpomemoncTpupoBanbl | IIpomeMOHCTpHPOBaHBI IMponemoHcTpuposa
bl HABBIKY TIPU N
HeBo3moxHOCTB CTaHJIApPTHBIX 3a]1a4 He HaBBIKOB ISt 6a30Bble HaBBIKH IIPH 6a30Bble HaBBIKM TIPH P H TBOPYECKUI
SIICHIN
Hapblku OLIEHNUTH HATNIHE MPOJEMOHCTPUPOBAHEI perreHus pEIIeHNN CTAaHAAPTHRIX | PEeIISHNH CTaHIAPTHBIX p MOAXOA K PEIICHAIO

HECTAaHAapTHLIX 3a/1a4

HaBBLIKOB BCJICACTBHE 0a3oBbIe HABBIKKU. MMenu CTaHJapTHBIX 33124 C | 33734 C HEKOTOPBIMHU 3a1a4 0e3 omnboK 1 6 6 HECTaHJAPTHBIX
€3 OIIMOOK U
0TKa3a 00yJalonIerocsi | MecTo rpyOble OUIHOKH. HEKOTOPBIMH HEJI0YETaMU. HEJI0YETOB. 3a1a4.
HEIOYETOB.
OT OTBETA HEIOYETaMH.
IlIxana oreHOK
T10 MPOLICHTY
IIPABUIIBHO
P 0-20% 20-50 % 50-70 % 70-80 % 80-90 % 90 -99 % 100%
BBIINTOJTHCHHBIX
KOHTPOJIBHBIX
3aJJaHuN
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(OIIK-3) ciocoOHOCTh UCIIONB30BaTh 0A30BBIE TEOPETUUECKUE 3HAHUS (PYHIAMEHTABHBIX Pa3/IesoB 00LIeH 1 TEOPETUIECKON (PU3UKH IS PELICHUS
podeCcCHOHANBLHBIX 3a1a4

HNuaukaTopsl OIEHKH C®OPMHUPOBAHHOCTHU KOMIIETEHIIUU
KOMMNeTeHIUN TJI0X0 HeY/IOBJIETBOPHTEIBHO | Y/IOBJIETBOPHTEJIbHO XO0pouIo OYeHb XOpOUIo OTJIHYHO MPEBOCXOTHO
OTcyTcTBUE 3HAHUH N YpoBeHb 3HaHUH B
YpoBeHb 3HaHUil B .
TEOPETHIECKOTO o0beMme, YpoBeHb 3HaHHHI B N
. MuHUMaIBEHO o0beMme, YpoBeHb 3HaHUI B
MarepHania. YpoBeHb 3HaHUI HIKE . COOTBETCTBYIOIIEM o0BeMme,
JIOIYCTUMBIH YPOBEHb | COOTBETCTBYIOIIEM obbeme,
HeBo3mokHOCT MHHHUMAJIBHBIX N porpaMme COOTBETCTBYIOIIEM
3HaHus . 3HaHui. JlomymieHo mporpaMme MPEBBIIIAIOIEM
E— OLICHUTH IOJHOTY TpeboBanuii. menn MOATOTOBKH. porpamMme
. MHOTO HEerpyOBIX HOATOTOBKH. IporpaMMy
3HAHHUH BCIICACTBHE MeCTO TpyOble OINOKH. JlomyIieHO HECKOJIBKO MOJITOTOBKH, 03
OIIHMOKH. JlomyIieHO HECKONBKO MOATOTOBKH.
0TKa3a 00y4aroerocs HECYILECTBEHHBIX OImHOOK.
HErpyObIX OMIMO0K
OT OTBETa onnboK
IIponemoncTpHpOBaH
IIponemoHcTpUpOBaHBI P PHp
OtcyTcTBHE IMponeMoHCTpUpPOBaH bl BCE OCHOBHBIE IMponemoHcTpupoBa
BCE OCHOBHBIC yMeHHs. | [IpomeMOHCTpHpOBaHBI
MHHUMAJIBHBIX IIpu pemtennn BI OCHOBHBIC YMECHHSI. YMEHHS, PEIICHbI BCe | HBI BCE OCHOBHBIE
N Permensr Bce OCHOBHBIE | BCE OCHOBHBIE YMEHHUSL.
YMEHHH . CTaHJApPTHBIX 3a][a4d HE Permmens! Tunossie OCHOBHBIE 33/]a4H C yMmeHus1. PemieHs! Bce
3aJa4M C HerpyObIMH PereHs! Bce OCHOBHBIC
HeBo3MoxHOCTB HPOJEMOHCTPUPOBAHEI 3aJa4M C HerpyObIMH OTZEJIBHBEIMU OCHOBHBIE 3aJ[a4H.
YMeHus OLTHOKAMH. 3amadu. BeimonHeHs!
E— OLICHUTH HAINYHE OCHOBHBIE YMEHHSI. OLTHOKAMH. HECYIIECTBEHHBIMH BemonHeHs! Bce
N Beimossens! Bce BCE 3a/1aHUS, B IOJTHOM
YMEHUI1 BCIIEICTBHE Mmenn mecto rpy0bIe BemonHeHs! Bce HeJ0YeTaMH, 3aJaHus, B TIOJTHOM
3aJaHus, B IOJTHOM o0bemMe, HO HEKOTOPEIe
0TKa3a 00yJalomerocsi | OMIMOKH. 3aJaHus HO HE B BBITIOJTHEHBI BCE obbeme 6e3
o0beMe, HO HEKOTOphIE | ¢ HeA0YEeTaMu.
OT OTBETa MOJTHOM 00BeMe. 3a7aHus B IOJTHOM HEJJ0YeTOB
C HeJIOYeTaMH.
o0Beme.
OTcyTCTBHE BIIAICHUS Nmeetcst
. IIponemoncTprpoBaH
MaTepUaIoM. IIpu periennn MHUHUMaNBHBIA HaOop | [IpomemoncTpupoBanbl | IIpomeMOHCTpHPOBaHBI IponemoHcTpupoBa
bl HABBIKY TIPU N
HeBo3moxHOCTB CTaHJIApPTHBIX 3a]1a4 He HaBBIKOB ISt 6a30Bble HaBBIKH IIPH 6a30Bble HaBBIKK IPH P H TBOPYECKUI
SIIeHIN
Hapblku OLIEHNUTH HATNIHE MPOJEMOHCTPUPOBAHEI perreHus pEeIIeHNN CTAHAAPTHRIX | PEeIIeHNH CTaHIAPTHBIX p MOAXOA K PEIICHAIO

HECTAaHAapTHLIX 3a/1a4

HaBBLIKOB BCJICACTBHE 0a3oBbIe HABBIKKU. MMenn CTaHJapTHBIX 33124 C | 33734 C HEKOTOPBIMHU 3a1a4 0e3 omnboK 1 5 6 HECTaHJAPTHBIX
€3 OIIHOOK 1
0TKa3a 00yJaronierocsi | MecTo rpyOble OUIHOKH. HEKOTOPBIMH HEJI0YETaMU. HEJI0YETOB. 3a1a4.
HEIOYETOB.
OT OTBETA HEIOYETaMH.
IlIxana oreHOK
T10 MPOLICHTY
IIPABUIIBHO
P 0-20% 20-50 % 50-70 % 70-80 % 80-90 % 90 -99 % 100%
BBITNTOJTHCHHBIX
KOHTPOJBHBIX
3aJJaHuN
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(ITK-9) crmocobHOCTh MPOEKTUPOBATh, OPraHU30BHIBATH M AHAIM3HPOBATH IEJArOTHYECKYIO AEATEIbHOCTb, 00ecreunBas MOCIeI0BATEIbHOCTD

H3JI0KCHUA MaTCpHrajia U MCXKJIUCHUIIIIMHAPHBIC CBA3H (1)I/I3I/IKI/I C ApYruMu JUCHUILIIMHAMU

HNuaukaTopsl OIEHKH C®OPMHUPOBAHHOCTHU KOMIIETEHIIUU
KOMMNeTeHIUN TJI0X0 HeY/IOBJIETBOPHTEIbHO | Y/IOBJETBOPHTEJIHHO XO0pouIo OYeHb XOpOIIo OTJIHYHO MPEBOCXOTHO
OTcyTcTBUE 3HAHUH N YpoBeHb 3HaHUH B
YpoBeHb 3HaHuil B .
TEOPETUIECKOTO o0beMme, YpoBeHb 3HaHHH B N
. MuHNUMaIEHO o0beMme, YpoBeHb 3HaHUI B
MarepHania. YpoBeHb 3HaHUI HIKE . COOTBETCTBYIOIIEM o0BeMme,
JIOIYCTUMBIH YPOBEHb | COOTBETCTBYIOIIEM oObeme,
HeBo3moxkHOCT MHHHUMAaJIBHBIX N porpaMme COOTBETCTBYIOIEM
3HaHusA . 3HaHui. JlomymieHo nporpaMme MPEBBILIAIOIEM
E— OLICHUTH IIOJHOTY TpeboBanuii. menn MOATOTOBKH. porpamMme
. MHOTO HErpyOBIX HOATOTOBKH. IporpaMMy
3HaHUH BCIIEACTBHE MECTO IpyOble OIINOKH. JlomyI1eHO HECKOJIBKO TIOJITOTOBKH, 0e3
OIIHMOKH. JlomyIieHO HECKOIBKO MOATOTOBKH.
0TKa3a 00y4aroerocs HECYILIECTBEHHBIX OIHOOK.
HErpyObIX OIIMO0K
OT OTBETa ounboK
IIponemoncTpHpOBaH
IIponemoHcTpUpOBaHBI P PHp
OtcyTcTBHE ITponeMoHCTpUpPOBaH bl BCE OCHOBHBIE IMponemoHcTpupoBa
BCE OCHOBHBIC YMeHHs. | [IpomeMOHCTpHpOBaHBI
MHHUMAJIBHBIX IIpu pemiennn BI OCHOBHBIC YMEHHSI. YMEHHS, PEIICHbI BCe | HBI BCE OCHOBHBIE
N Permensr Bce OCHOBHBIE | BCE OCHOBHBIE YMEHHUSL.
YMEHHH . CTaHJApPTHBIX 3a][a4d HE Permmens! Tumossie OCHOBHBIE 33/]a4H C yMmeHus1. Pemiens! Bce
3aJa4M ¢ HerpyObIMH PereHs! Bce OCHOBHBIC
HeBo3moxHOCTB MPOJEMOHCTPUPOBAHEI 3aJa4M ¢ HerpyObIMH OTZEJIBHEIMU OCHOBHBIE 3aJ[a4H.
Ymenus OIIMOKaMH. 3aa4d. BeImoHEeHE!
E— OLICHUTH HAINYHE OCHOBHBIE YMEHHSI. OLTHOKAMH. HECYIIECTBEHHBIMH BemonHeHs! Bce
N Beimossens! Bce BCE 3a/1aHUS, B IOJTHOM
YMEHUI1 BCIIEICTBHE Mmenn mecto rpy0bIe BemonHeHs! Bce HeJ04YeTaMH, 3aaHus, B TIOJTHOM
3aJaHus, B IOJTHOM o0bemMe, HO HEKOTOPEIe
0TKa3a 00yJalomerocsi | OMIMOKH. 3aJaHus HO HE B BBITIOJTHEHBI BCE obneme 6e3
o0beMe, HO HEKOTOphIE | C He0YeTaMHu.
OT OTBETa MOJTHOM 00BeMe. 3a7aHus B IOJTHOM HEJJ0YETOB
C HEJIOYeTaMHU.
o0Beme.
OTcyTCTBHE BIIAICHUS Nmeetcst
. IIponemoncTprpoBaH
MaTepHaIoM. IIpu periennn MHUHUMaNBHBIA HaOop | [IpomemoncTpupoBanbl | IIpomeMOHCTpHPOBaHBI IMponemoHcTpuposa
bl HABBIKY TIPU N
HeBo3moxHOCTB CTaHJIApPTHBIX 3a]1a4 He HaBBIKOB ISt 6a30Bble HaBBIKH IIPH 6a30Bble HaBBIKM TIPH P H TBOPYECKUI
SIICHIN
Hapblku OLIEHNUTH HATNIHE MPOJEMOHCTPUPOBAHEI perreHus pEeIIeHNN CTAHAAPTHRIX | PEeIIeHNH CTaHIAPTHBIX p MOAXOA K PEIICHAIO

HECTAaHAapTHLIX 3a/1a4

HaBBLIKOB BCJICACTBHE 0a3oBbIe HABBIKKU. MMenn CTaHJapTHBIX 331a4 C | 33734 C HEKOTOPBIMU 3a1a4 0e3 omnboK 1 6 6 HECTaHJAPTHBIX
€3 OIIMOOK U
0TKa3a 00yJalonIerocsi | MecTo rpyOble OUIHOKH. HEKOTOPBIMH HEJI0YETaMU. HEJI0YETOB. 3a1a4.
HEIOYETOB.
OT OTBETA HEIOYETaMH.
IlIxana oreHOK
T10 MPOLICHTY
IIPABUIIBHO
P 0-20% 20-50 % 50-70 % 70-80 % 80-90 % 90 -99 % 100%
BBIINTOJTHCHHBIX
KOHTPOJIBHBIX
3aJJaHuN
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6.1 Onucanue WIKAJ OLEHUBAHUSA

Kpurtepun onenok 3x3amMeHa:

Ounenka omauuyno — WCYEPIBIBAIOIIEE BIAJACHUE IPOTrPAMMHBIM MaTEpUANIOM,
IIOHMMAHHE CYIIIHOCTH PACCMAaTPUBAEMBIX IIPOLIECCOB U ABJICHUH, TBEPAOE 3HAHUE OCHOBHBIX
IIOJIO)KCHUN JUCLMIUIMHBL, YMEHME IPUMEHATh KOHLENTYaJbHBIA ammapar Ipu aHaJIu3e
aKkTyalbHbIX HpoOaeM. Jlornyecku mnocienoBaTeabHble, COJAEpXKAaTeIbHble, KOHKPETHBIE
OTBEThl HAa BCE BOMNPOCHI 3K3aMEHALlMOHHOTO OwieTa M Ha JIOMOJHUTENIbHBIE BOINPOCHI,
cBOOOTHOE BIIaJIeHHE UCTOYHUKaMU. [IpakTHyuecKkas yacTh Kypca YCIEIIHO BhIIOIHEHA.

OneHka xopowo — JOCTaTOYHO TIOJHBIE 3HAHUSA MPOrPaAaMMHOIO MaTepuaa,
MPAaBWJIBHOE TIOHUMAaHUE CYTH BOMPOCOB, 3HAHHE ONPEICIICHUH, yMeHuEe (HOpMyIHpPOBATH
TC3UCbl W APrYMCHTHI. OTBeTHI MMOCJICHOBATCIIbHBIC W B MLCJIOM IIPABUJIBHBIC, XOTiA
JOIYCKAlOTCd HETOYHOCTH, IIOBEPXHOCTHOE 3HAKOMCTBO C OTHCIBHBIMH TEOPUSAMH U
(akTamMM, JOCTaTO4YHO (POPMATIBHOE OTHOLIEHHE K PEKOMEHJOBAHHBIM JUISl IOATOTOBKU
Mmatepuanam. [Ipaktudeckas 4acTh Kypca yCIEIIHO BBIIIOJHEHA.

Onenka  ydoeremeopumenvHo —  (parMeHTapHblE  3HAHMSA,  PACIUIBIBUATHIC
npejacTaBieHuss o mnpeaMere. OTBET COAEPKUT KaK IpPaBUIIbHBIE YTBEP)KICHHS, TaK U
OIIMOKH, BO3MOXHO, TpyObIe. VICTIBITyeMBIi TII0X0 OPUEHTHPYETCS B y4eOHOM Marepuaie, He
MOKET YCTPAaHUTh HETOYHOCTHM B CBOEM OTBETE Ja)Xe I0Ci€ HaBOJISIIUX BOIPOCOB.
[TpakTHueckast yaCTh Kypca YCIEIIHO BBIIIOJIHEHA.

OneHka nHeyoosnemseopumenbHo — OTCYTCTBUE OTBETA XOTs Obl HA OJUH U3 OCHOBHBIX
BOIIPOCOB, JTMOO IpyOble OMIMOKM B OTBETaX, MOJIHOE HEHNOHMMAaHME CMbICIA MpoOiieM, He
JIOCTaTOYHO IIOJIHOE BJAJICHUE TepMHHOJOruel. IIpakTuueckas 4acTh Kypca HE BBIIOJHEHA
WIY BBINIOJIHEHA HE B MTOJIHOM 00BbEME.

Kpurepun oueHok 3ayera:

3aumeno  — YCIICIIHOE  BBIMOJIHEHHE NPAKTHUUECKUX  3a/JaHui, BbLAAHHBIX
npenoaaBaTeyicMm, BJIaJACHUC IporpaMMHbBIM MarcepuralioM, IIOHUMaHHue CYHIHOCTH
paccMaTpuBaeMbIX IPOLIECCOB U SIBICHUN, YMEHHE CaMOCTOSITEIbHO OOO3HAUUTh TOYKHU
aKTHBHOT'O POCTa HOBOT'O 3HAHUSI.

He3aumeHO — HEBBINOJIHEHUE IPAKTUYECKUX 3aJaHMi, BBIAAHHBIX IPENOAaBaTelleM,
MIOJTHOE HEMTOHMMAaHHE CMbICNIA MPOoOJIeM, HE I0CTaTOYHO TMOJIHOE BIIaJIeHUE TEPMHUHOJIOTHEH,
HEYMEHHE CaMOCTOATENIbHO 0003HAUUTh MPOOJIEMHBIE CUTYALlUH.

6.2 Kputepun ® mnpouneaypbl OLCHHBAHHS Pe3yJbTaTOB O0y4eHHS] 1O MOAYJIIO,
XapaKTepu3y0IHUX 3Tanbl GOPMUPOBAHUS KOMIIETEHIHIA.

151 olleHMBaHNUSA Pe3y/IbTATOB 00y4eHHUsI B BU/Ie 3HAHUH MCIOJIb3YIOTCH CJIeAyoIne
NpoueaypPbI U TEXHOJIOTUH:

- UHAMBUyalbHOE co0ecel0BaHue,

- INCbMEHHBIE OTBETHI Ha BOIIPOCHI.

JlJ1s1 OeHUBaHUA Pe3y/IbTATOB 00y4YeHHs B BU/le YMEHMI U BJIAJCHUI HCIOJIb3YHOTCSH
cleayouue Npoueaypbl 4 TEXHOJMOTHH: IIPAKTUYECKUE KOHTPOJIbHBIE 3aaHusl. THIIbI
MIPaKTUYECKUX KOHTPOJIBHBIX 3aJaHUM:

- YCTAHOBJICHHE TIOCIIEI0BATEILHOCTHU (OMMCATh AJITOPUTM BBIIIOJTHEHUS ACUCTBUS),

- yKa3aTh BO3MOXKHOE BIIMsIHUE (DAKTOPOB Ha MOCIEACTBUS peasln3alluil YMEHUS U T.1.
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6.3 TunoBble KOHTPOJBbHBIC 33aJaHMS WJIM HHbIE MaTepuajbl, HEOOXOAMMBIC IJsI OLICHKH
pe3yabTaTOB 00YUEHUS, XapaKTEPHU3YIOIIMX 3Tanbl (GOPMUPOBAHHUS KOMIETEHIIUHN U (MITH) IS
UTOTOBOT'O KOHTPOJISI CPOPMUPOBAHHOCTH KoMIeTeHIuH. (B nmpuinoxenun)

6.4 Metoaunueckue MaTepuasbl, ONPEAEISIONIUE MPOoLeyphl olleHuBaHus. (B npuioxeHmn)

. YueOHOo-MeToau4YecKoe 1 MH(pOpMAIUOHHOE o0ecriedyeHue Moy st «Pu3uKa»
a) OCHOBHas JIuTeparypa:
Pazoen «Mexanuxay

1. MarseeB A.H. Mexanuka u Teopust oTHocuTesIbHOCTH. M.: Briciias mkona, 1976.
http://www.lib.unn.ru/php/details.php?Docld=239865

2. Crpenkos, C.I1. Mexanuka [ DIeKTpOHHEIN pecypc] : yued. mocodue — DIEKTPOH. 1aH. —
Cankrt-Ilerepoypr : Jlans, 2005. — 560 ¢. — Pexxum gocryna:
https://e.lanbook.com/book/589

3. CuByxuH /[.B. O6muii kypc ¢pusuku. T.1. Mexanuka. M.: Hayka, 1989.
http://www.lib.unn.ru/php/details.php?Docld=465658

4. CoOopHuK 3a1a4 1o obmemMy kypcy ¢husuku. B 5 ku. Ku. [. Mexanuka [DnekTpoHHBIH pecypc]
/ Ctpenkos C.II., CuByxun J1.B., Yrapos B.A., flxosnes U.A.; Ilog pen. U.A. SIkosnesa. - 5-
e u3j., crep. - M. : ©UBMATIIUT, 2006. -
http://www.studentlibrary.ru/book/ISBN5922106023.html

5. Uponos, N.E. 3agauu no obieit pusnke [ DIeKTpOHHBIHN pecypc] : yuebd. mocodue —
OnektpoH. gaH. — Cankrt-IlerepOypr : Jlanp, 2016. — 416 ¢. — Pexxum noctymna:
https://e.lanbook.com/book/71750

6. OOmmii puzmdeckuii mpakTUKyM. Mexanuka: [y4e0. mocobue st (u3. CenualbHOCTeH YH-
ToB]. - M.: U3a-Bo MI'Y, 1991. - 269, [1] c.
http://www.lib.unn.ru/php/details.php?Docld=10248

7. Ueeponosa B.U. (pex.) @usndeckuii npakTukyM. MexaHuka 1 MoJeKyaspHas pusuka (2-e
u3n.). M.: Hayka, 1967 http://eqworld.ipmnet.ru/ru/library/books/Iveronoval 967ru.djvu

8. damieeB M. A. - DnemeHTapHast 00pabOTKa pe3yJIbTaTOB IKCIIEPUMEHTa: y4el. mocobue. - H.
Hogsropoa: 13a-so Huxerop. roc. yu-ta, 2004. - 120 c.
http://www.lib.unn.ru/php/details.php?Docld=467611&DB=1
Pazoen «Tepmoounamuka u MoneKkyaapHas puuka»

1. MarseeB A.H. MonekynsipHas ¢usuka. M.: Beiciias mkona, 1981.
http://www.lib.unn.ru/php/details.php?Docld=259889&DB=1

2. CusyxuH JI.B. O6mwmii kypc pusuku. T.2. Tepmoaunamuka u MoaekyspHas pusnka. M.:
Hayxka, 1990. http://www.lib.unn.ru/php/details.php?Docld=6696 1 &DB=1

3. CoOopuuk 3ana4 no obmemy kypcy ¢pusuku. Kuura Il. Tepmonnnamuka u MoJieKysipHast
¢u3zuka [Dnexrponsslii pecype] / ['muz0ypr B.JL., JleBun JI.M., CuByxun . B., SIxoBnen
N.A.; Tlog pea. A. B. CuByxuHna. - 5-e u3z., crep. - M. : ©USMATIINUT, 2006
http://www.studentlibrary.ru/book/ISBN5922106031.html

4. HUponos, N.E. 3agaum o ob6mieit Gpusuke [DneKTpoHHBIN pecypc] : yued. mocodbue —
OnextpoH. naH. — Cankr-IlerepOypr : Jlanp, 2016. — 416 ¢. — Pexum nocryna:
https://e.lanbook.com/book/71750

5. UBeponosa B.U. (pen.) ®usnueckuil npakTukyM. MexaHuka U MoJieKyIsipHas (puzuka (2-e
u3n.). M.: Hayka, 1967 http://eqworld.ipmnet.ru/ru/library/books/Iveronoval 967ru.djvu

6. ®annees M. A. - DiremeHTapHas 06paboTKa pe3yabTaTOB SKCIEpUMEHTa: yued. mocooue. - H.
Hosropoa: N3n-Bo Huxerop. roc. yn-ta, 2004. - 120 c.
http://www.lib.unn.ru/php/details.php?Docld=467611&DB=1
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Pazoen «Inekmpuuecmeo u macnemuzm»

. Kanamnukos C.I'. DnexrpuuectBo. M.: Hayka, 1985.
http://www.lib.unn.ru/php/details.php?Docld=78069&DB=1

. MarseeB A.H. DnexrpuuectBo u Mmaruerusm. M.: Beicias mkona, 1983.
http://www.lib.unn.ru/php/details.php?Docld=301122

. Cuyxun JI.B. O6umii kypc ¢usuku. T.3. DnekrpuuectBo. M.: Hayka, 1983.
http://www.lib.unn.ru/php/details.php?Docld=66964&DB=1

. COopnuk 3ama4 mo odmemy kypcy ¢pusuku. B 5 1. Kaura III. DnekTpudecTBo U MarHeTu3m
[DnexTponnsiit pecypc] / Ctpenkos C.I1., CuByxun JI.B., Xaiikun C.D., Dnprun 1.A.,
Sxosnes U.A.; ITox pen. . A. Skosnesa. - 5-e usz., ¢ tep. - M. : ©DUSMATIIUT, 2006. -
http://www.studentlibrary.ru/book/5-9221-0604-X.html

. ®amgneeB M. A. - DnemeHTapHas 00pabOTKa pe3yIbTaToOB dKCIIEPHUMEHTa: y4ue0. mocobue. - H.

Hogsropoa: M3a-so Huxerop. roc. yu-ta, 2004. - 120 c.
http://www.lib.unn.ru/php/details.php?Docld=467611&DB=1

Pazoenvt «Konebanus u éonnvi. Onmurxa»

. Jlanncoepr I'. C. - Onrruka: [mist ¢us. cienuanbHOCTEH By30B]. - M.: Hayka, 1976. - 926 c.
http://www.lib.unn.ru/php/details.php?Docld=81332&DB=1

. MartBees A.H. Ontuka. M.: Bricmias mxkoiia, 1985.

http://www.lib.unn.ru/php/details.php?Docld=342145&DB=1

. Cuyxun JI.B. O6mmii kypc ¢usuku. T.4. Ontuka. M.: Hayxka, 1980.
http://www.lib.unn.ru/php/details.php?Docld=66967&DB=1

. ®usnueckuii npakTukym. DiekTpudectso U ontuka. [lox pen. Mseponosoit B.1. M.: Hayka,
1968. http://eqworld.ipmnet.ru/ru/library/books/Iveronoval 968ru.djvu

. ®amgmeeB M. A. - DnemeHTapHas 00pabOTKa pe3ynbTaToOB dKCIIEpUMeHTa: yueb. mocobue. - H.

Hogropon: U3a-so Huxerop. roc. ya-ta, 2004. - 120 c.
http://www.lib.unn.ru/php/details.php?Docld=467611&DB=1

Pazoen «Amomnasn ¢usuxa»

. ®annees M.A., Uynpynos E.B. Jlekuuu no aromHo# ¢usuke: yued. s CTYAEHTOB BY30B,

oOyyarommuxcs o crnenuaibHocTsM 010400 - ¢puznka u 010600 ¢pusnka KoHIEHCHP.

COCTOSIHUS BellecTBa U no HanpasieHuto 510400 - pusuka. - M.: @uszmarnur, 2008. - 612 c.

http://www.lib.unn.ru/php/details.php?Docld=488545

. Inonsckuii 9.B. Atomnas ¢usuka. T.1. M.: Hayka, 1974
http://www.lib.unn.ru/php/details.php?Docld=85810&DB=1

. Inonsckuii 9.B. Atomnas ¢usuka. T.2. M.: Hayka, 1974

http://www.lib.unn.ru/php/details.php?Docld=85816&DB=1

. Cuyxun JI.B. O6mmii kypc pusuku. T.5. Atromuas u sanepnas pusuka. U.1. M.: Hayxka,

1986. http://www.lib.unn.ru/php/details.php?Docld=342115&DB=1

. ®angees M. A. - DnemeHTapHast 00paboTKa pe3yIbTaTOB SKCIEpUMEHTa: yued. mocoodue. - H.

Hogsropon: N3n-Bo Huxerop. roc. ya-ta, 2004. - 120 c.
http://www.lib.unn.ru/php/details.php?Docld=467611&DB=1

0) TOTOJIHUTENFHAS TUTEPATYpa:
Pazoen «Mexanuxka»

. @eitaman P., Jleitton P., Connc M. @eitnmanoBckue neknuu no pusuke. M.: Mup, 1965-
1967. Tom 1. CoBpemeHHas HayKka O IPUPOJIe. 3aKOHBI MEXAHUKHU.
http://eqworld.ipmnet.ru/ru/library/books/FejnmanLejtonSends t1 1965ru.djvu
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. @eitaman P., Jleitton P., Connc M. ®eitnmanoBckue geknuu no pusuke. M.: Mup, 1965-
1967. Tom 2. IIpocTpaHcTBO, BpeMs, IBUKEHUE.
http://eqworld.ipmnet.ru/ru/library/books/FejnmanLejtonSends t2 1965ru.djvu

. Xaiikun C.D. ®usnueckue ocHOBbI MexaHuku. M.: Hayka, 1971.
http://www.lib.unn.ru/php/details.php?Docld=240273

Pazoen «Tepmoounamura u MoneKyiapnas puzuxa»

. bazapos WN.II. Tepmoannamuka. M. Beiciias mkona, 1991.
http://www.lib.unn.ru/php/details.php?Docld=430195&DB=1

. Hponos N.E. ®uzuka makpocuctem. M.: BUHOM. JlabopaTtopus 3Hanui, 2010.
http://www.lib.unn.ru/php/details.php?Docld=466672

Pazoen «Inekmpuuecmeo u macnemuzm»

. Tamm W.E. OcHoBsl Teopun snektpuyectsa. M. Hayka, 1989.
http://www.lib.unn.ru/php/details.php?Docld=85757

. Ilapcenn 3. OnexrpuuectBo u Mmaruerusm. M.: Hayka, 1975.
http://eqworld.ipmnet.ru/ru/library/books/Berkeley t2 ru.djvu

. ®eciiaman P. u np. @eltnmanoBckue neknuu 1o ¢pusuke. Beim. 5. M.: Mup, 1977.
http://www.lib.unn.ru/php/details.php?Docld=259679

. ®eciiaman P. u np. @eltnmanoBckue neknuu 1o ¢pusuke. Beim. 6. M.: Mup, 1977.
http://www.lib.unn.ru/php/details.php?Docld=38018

. ®eiiaman P. u np. @eltnmanoBckue neknuu 1o ¢pusuke. Beim. 7. M.: Mup, 1977.
http://www.lib.unn.ru/php/details.php?Docld=38019

Pazoenvt «Konebanusa u éonnvt. Onmuxay

. bopu M., Bonbd 3. OcnoBsl ontuku. M. Hayka, 1973.
http://eqworld.ipmnet.ru/ru/library/books/BornVolf1973ru.djvu

. ®eitaman P., Jleiiton P., Conac M. ®eitnmanoBckue jekuuu no ¢pusuke. M.: Mup, 1965-
1967. Tom 3. Uznyuenue. Bomubl. KBanThl
http://eqworld.ipmnet.ru/ru/library/books/FejnmanLejtonSends_t3 1965ru.djvu

Pazoen «Amomnaa puszuxay

MatseeB A.H. KBantoBas MexaHuka u crpoeHue aroma. M.: Beici. mkona, 1965.
http://eqworld.ipmnet.ru/ru/library/books/Matveev1965ru.djvu

MartseeB A. H. - AtromHas ¢usuka: [yued. mocodbue s pu3. cnenuanbHoCTel By30B]. - M.:
Bricmas mkomna, 1989. - 439 c. http://www.lib.unn.ru/php/details.php?Docld=85801&DB=1
Buxwman 3. KBantoBas ¢usuka. M.: Hayka. 1977.
http://eqworld.ipmnet.ru/ru/library/books/Berkeley t4 ru.djvu

Jlanpay JIJI., JTudpmmu E.M. KpaTkuii kypc Teoperndeckoii ¢pusuku, Tom 2: KBanroBas
Mexanuka. M.: Hayka, 1972. http://www.lib.unn.ru/php/details.php?Docld=376532

Jlesuu B.I'., Bnosun 10.A., Msamnun B.A. Kypc Teopetnueckoit ¢pusuku, Tom 2 (2-e u3ganue).
M.: Hayka, 1971.

http://eqworld.ipmnet.ru/ru/library/books/LevichVdovinMyamlin_t2 1971ru.djvu
Mensenes b.B. Hauana Teopernueckoii puzuku. Mexanuka. Teopust mosist. DI1eMeHTHI
KBaHTOBOM mexanuku. M.: Hayka, 1977.
http://eqworld.ipmnet.ru/ru/library/books/Medvedev1977ru.djvu
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[Tons P.B. Ontuka u Atomuas ¢gusuka. M.: Hayka, 1966.
http://eqworld.ipmnet.ru/ru/library/books/Pohl1966ru.djvu

6. Ilyrmios K.A., ®abpukant B.A. Kypc duszuku. Tom 3. Ontuka. AtomHas pusuka. Snepras
¢usuka (2-e uzganue). M.: TUOMIIL, 1963.
http://eqworld.ipmnet.ru/ru/library/books/PutilovFabrikant t3 1963ru.djvu

7. Cobenpman N.U. BBenenue B Teopuro aTOMHBIX CrieKTpoB. M.: TUDMII, 1963.
http://eqworld.ipmnet.ru/ru/library/books/Sobelman1963ru.djvu
CagenbeB U.B. Kypc o6mieii ¢puzuku. Tom 3. Ontuka. Atomuas ¢pusuka. M.: Hayka, 1971.
http://eqworld.ipmnet.ru/ru/library/books/Savelev t3 1971ru.djvu
CagenbeB U.B. OcHoBrl Teopernueckoii ¢puzuku. Tom. 2. KBanToBas mexanuka. M.: Hayka,
1977. http://eqworld.ipmnet.ru/ru/library/books/Savelev_TeorPhys t2 1977ru.djvu

8. @pum C.0., Tumopena A.B. Kypc obmieii puszuku. Tom 3. Ontuka. AtomHas ¢pusuka (6-¢
nznanue). M.: TUOMII, 1961.
http://eqworld.ipmnet.ru/ru/library/books/FrishTimoreva t3 1961ru.djvu

9. bopa M. AtomHuas ¢usuka. M.: Mup, 1965.
http://eqworld.ipmnet.ru/ru/library/books/Born1965ru.djvu

10. CoxonoB A.A., Tepuos 11.M. KBantoBast Mmexanuka u atomHas ¢usuka. M.: [Ipocsenienue,
1970. http://eqworld.ipmnet.ru/ru/library/books/SokolovTernov1970ru.djvu
O®pui C.3. Ontuyeckue crekTpbl aToMoB. M.-JL.: THOMII, 1963.
http://eqworld.ipmnet.ru/ru/library/books/Frish1963ru.djvu

B) MporpaMmHoe odecriedeHne u HTepHeT-pecypehl:
http://phys.unn.ru/library.asp?contenttype=Library

7. MaTepuanbHO-TeXHHUYeCKoe odecrieueHrne Moay s «Duznka»

MOMEIICHUS JIsi TPOBEICHUS 3aHATHI: JIEKIIMOHHOTO THUIA, CEMHHAPCKOTO THUIIA, TPYMIOBBIX U
WHIUBUIYAJIbHBIX KOHCYJIbTAIlMH, TEKYIIETO KOHTPOJII M MPOMEKYTOYHOM aTTECTAlluu, a TaKkKe
MOMEILEHUS Al XpaHEHUs] W MPO(HIAKTUYECKOr0 OOCIyKMBaHUA OOOPYAOBaHUSA U TOMEUICHHS
JUISL  CaMOCTOSITEIbHONH pa0OoThl OOYyYarolMXCs, OCHAICHHbIE KOMIBIOTEPHONH TEXHUKOH ¢
BO3MOKHOCTBIO TOJKIIOUeHUsT K ceTu "VHTepHeTr" u olecredyeHueM JOCTyIa B AJIEKTPOHHYIO
nHpopManmoHHO-00pa3oBaTenbHyt0 cpeny HHIY
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[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusamMu GI'OC BO no nanpasnenuto 03.03.02 —

«Duzukay.

ABTOp (BI)

Peniensent (b1)

3aB. Kagenpoit KOD

HporpaMMa 0n06peHa Ha 3aCC€JaHuHu MCTOI[I/ILICCKOI‘/'I KOMHUCCHU

bu3HIECKOro (bakynbrera
or « 30 » asrycta 2017r., mpoTOKOI Ne 6/n
[Ipencenarens

y4€0HO-METOIMUECKON KOMHCCHH
¢dusnueckoro gaxynsreta HHI'Y

K.(p.-M.H. TOTIEHTHI
3aiinieBa E.B.,

Karxosa M.P.,

Mapsrue M.O.

1.¢.-M.H. ipodeccop
Uynpynos E.B.

Croousxos B.B.
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[Ipunoxenue 1

OIIK-1 CriocoGHOCTh UCTIONIB30BaTh B TPOGECCHOHALHOM JCSITEILHOCTH 0a30BbIe €CTECTBCHHOHAYYHBIC

3HaHHWA, BKIIKOYad 3HAaHUA O IPCAMETC U 00BEKTaxX H3YyUYCHHA, MCTOJaX UCCIICAOBaHUA, COBPEMCHHBIX

KOHICIIHNAX, JOCTHIKCHUAX U OIrPaHUYCHUAX €CTCCTBCHHBIX HAYK

ILnanupyemsie Kpurepuu onenuBanus pe3y/ibTaToB 00y4eHHs]
pe3yJabTaThl
o0yuenns *(Tokazarenu
JOCTIDKSHUS 331aHHOTO 1 2 3 4 5
YPOBHS OCBOCHHS
KOMIIETCHIIUH )
3HATb OtcyrctBre |@parmentapHoe |B memom ycnemrnoe |B nienom yeneminoe, Ho | Y cniemHoe 1
(bYH,I[aMeHTaJ'IBHI)Ie 3HAHUN 3HAHUEC 3HAHHUC coaepikalee CHUCTEMATUYCCKOC
(dyHIaMeHTanbHBI |QyHAaMEeHTANBHBIX |OTASNBHEIE MPo0Oensl  [3HaHHE
HOHATH, 3aKOHBI 1 X HOHSTHH, MOHSTHH, 3aKOHOB ¥ [3HaHHE (byHIaMeHTaTbHBIX
MozeIn 3aKOHOB 1 Mojenen (yHIaMEHTaIBHBIX TIOHATUH, 3aKOHOB U
KJIACCUYECKOH Mozenen KJIACCHYIECKOM NIOHATHH, 3aKOHOB M [Mopenei
KJIACCHUYECKOM (huzuku MOJIETIeH KITaCCUYECKOM | KITacCCUYECKOM
(bI/BHKH' ($u3uKH. buzuKn ¢buzuKu
YMETb: IPUMEHSATH OtcyrcrBre |YacTuaHo B nemom B uenom ycnenrnoe, Ho [CdopmupoBaHHOe
3AKOHBI yYMeHHUH OCBOCHHOE YCIENIHOE, HO HE  |coziepikaliee YMEHHE IPUMEHSTh
. yMeHHe CHCTEMAaTHUEeCKH  |OTHeNbHBIC IPOOENbl  |3aKOHBI
KIIaCCUYCCKOU MIPUMEHATh OCYILIECTBIIAEMOE  |yMEHHUE IPUMEHSTh KJIaCCUYECKOH
(bl/IBI/IKI/I JJTA aHaiu3a 3aKOHBI YMEHHE IIPUMEHSTh |3aKOHBI KITacCH4ecKoil |(u3uku s anammsa
KJIaCCHYECKOH 3aKOHBI Gu3uKM JUIL aHANM3a  |TIPOLIECCOB,
[pOLECCOB, buzuku Ui KJIACCHYECKOH IIPOLIECCOB MIPOUCXO/IAIIHNX B
B
IIPOUCXOAAIIHNX B aHanm3a buzuky LI MPOHMCXOISIIHX B Pa3IMIHBIX
paSJ'II/ILIHHX Iponeccos, aHaJIn3a NPOLECCOB, |pa3INIHbIX (1)I/I3I/I‘{CCKI/IX
(bH3H‘{eCKI/IX MPOUCXOJIAIINX B |IPOMCXOAAIMX B |(DU3MUECKUX MpoIieccax |mporueccax
Pas3IMYHBIX Pa3IHYHBIX
IIponeccax. (busnuecKux (u3HIeCKUX
nporeccax. nponeccax
BJIAJIETh: HaBBIKAMU OtcyrcrBue |®@parmenraprHoe |B memom B nenom ycnemnoe, Ho | YcnenHoe U
HaBBIKOB MPUMEHEHHE YCIIEIIHOE, HO HE  |coneprkaliee CHCTEMaTHYeCKOe
PCHICHU 3a/1ad, HaBBIKOB CHCTEMAaTHYECKOe |OTHenbHbIC MPOOEbl  [mpuMeHeHue
OCHOBBIBAsICh Ha pelienus 3amad, |OpHUMeHeHne MPUMEHEHHE HABBIKOB |HABBIKOB PEIICHHUS

3HaHUAX,
IMOJIYYCHHBIX B X0O€
OCBOCHH MOIYJIA.

OCHOBBIBAsSICh Ha
3HAHUSIX,
MOJYYCHHBIX B
X0l OCBOCHUS
MOJTYJISL.

HaBBIKOB PELICHUS
3a/1a4,
OCHOBBIBAsICh Ha
3HAHMSX,
MOJYYEHHBIX B X0JI¢
OCBOEHUS MOJTYJISt

pelieHus 3anad,
OCHOBBIBAsICh Ha
3HAHHSX, MONYICHHBIX
B XOJI¢ OCBOCHHS
MOJLYJISt

3aa4, OCHOBBIBAsACh
Ha 3HaHHUAX,
IMOJIYYCHHBIX B X01€
OCBOCHUA MOYJIA
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OIIK-3 criocoOHOCTH HCMONB30BATH 0A30BHIC TEOPETHUECKUE 3HAHUS (DyHIaMEHTAJIbHBIX pa3aenoB o0mei
U TEOPETHUYECKON (DM3UKHU JUIsl PEIICHUS MPOPECCHOHANBHBIX 3a/1a9

Ilnanupyemble Kputepuu oueHnBaHus pe3yibTaTOB 00y4YeHHsI
pe3yJbTaThbl
00y4eHus *(okazaTenu
JOCTIDKSHUS 331aHHOTO 1 2 3 4 5
YPOBHSI OCBOSHHS
KOMITCTCHITHI)
3HATH: OCHOBHBIE OtcyrcrBre |PparmentapHoe |B memom ycnemrnoe |B nienowm yeneminoe, Ho | Y criemHoe 1
3HaHUH 3HAHUE OCHOBHBIX [3HAHHE OCHOBHBIX |coZepiKaliee CHCTEMaTHYECKOe
(bI/BquCKHe ABJICHUA ¢uznuecKux (huzngecKux OTJIeTbHbIEC TPOOENnbl  |3HAaHHE OCHOBHBIX
" 3aKOHBI. SIBIICHUH U SIBJICHUI 1 3aKOHOB |3HAHHE OCHOBHBIX (bU3MYECKHX SIBICHUI
3aKOHOB (M3UYIECKUX SIBICHUH U |1 3aKOHOB
3aKOHOB
YMETb: IPUMECHSATH OTCyT(iTBI/Ie YactuuHo B nenom B nenom yenemHoe, Ho |ChopMupoBanHoe
yMeHuit OCBOEHHOE YCHEIIHOE, HO HE  |cofepaKaliee YMEHHE PUMEHATh
HOJTyICHHBIC SHAHWS yMeHHe CHCTEMAaTHUECKH  |OTHAenbHBIC MPOOENbl  |MOTydeHHbIE 3HAHHS
JJIA peIICHUA MIPUMEHATH OCYIIIECTBIAEMOE  |yMEHHE IPUMEHSATh IUISL peLIeHHs
HpO(l)eCCI/IOHaJII)HI)IX TIOJTy4EeHHEIE YMEHHE IIPUMEHSTh |TOJydeHHBIe 3HaHHSI  [TIPOgeCCHOHATBHBIX
3HAHUS VIS MOJTy4YEeHHbIE UL peLeHUs 3a1a4y
3ajat. peureHus 3HAHMS JUIS npodeccnoHaIbHBIX
po(eCCUOHANBH | peleHns 3a1a4y
BIX 3a1a4. npogecCHOHATBHBI
X 3a71ad.
BJIAJIETh: ocHOBaMu  |Otcyretsue |Pparmentaproe (B nenom B nenom ycnemmnoe, Ho | Vcenemnoe u
o HaBBIKOB IIPHUMEHEHHE YCIIEIIHOE, HO HE  |colepiKaliee CHCTEMaTHYeCcKoe
KJIIaCCHYCCKOU
OCHOBaMU CHCTEMaTHYECKOE |OTAenbHbIC IPOOENbl  (mpuMeHeHue
(1)I/I3I/IKI/I u KIIACCHYECKOU MIPUMEHEHHE MIPUMEHEHHE OCHOBaMH [OCHOBaMHU
HCIIOJIB30BATH UX ¢u3uKN 1 OCHOBaMH KIIACCUYECKOW (PU3UKH |KJIACCHIECKOM
HCTIONB30BATh UX |KJIACCHUECKOH 1 UCTIONIb30BaTh UX IPH | DH3UKU U
IpH TIPOBCACHAN IIpY TIPOBEACHUN | (HU3HMKHU 1 MIPOBEACHUN HCTIONB30BATh X TIPH
TCOPCTUYCCKUX U TEOPETUYECKUX U |UCIIONIb30BATh UX  [TEOpEeTHYECKUX U MPOBEJCHUH
SKCIIEPUMEHTAIBHBIX 9KCTIEPUMEHTAIIBH |IPH TIPOBEJICHUN  |9KCIICPHUMEHTAIIBHBIX | TEOPETHUECKUX U
BIX QU3HYECKHX [TeopeTHYecKuX n  |hu3HyecKux IKCIIEPUMEHTATBHBIX
(1)I/I3I/I‘IGCKI/IX . UCCIICIOBAHUIl.  [3KCIIEpUMEHTANIbHBI [UCCIIeOBAHNUIH. (bu3nIecKux
HCCIICJOBAHUN. X (pU3HIECKUX HCCIIEIOBAHMMA.
UCCIIEIOBAaHUM.
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(ITK-9) cmocoOHOCTh TMPOEKTUPOBATh, OPraHU30BHIBATH M AaHAJIM3UPOBATH IEAATOTHYECKYIO

ACATCIIbHOCTD, obecneunBas MMOCJICAOBATCIIbHOCTh HM3JIOKCHUA MaTCpruajla U MCKIUCHUIIMHAPHBIC

CBA3HU (1)I/I3I/IKI/I C ApYruMu AUCHUILNIMHAMUA

IInanupyemsle Kpurtepnu oneHnBanus pe3yibTaTOB 00y4eHHS
pe3yJbTaThI
00yueHus *(moxaszarenu
IOCTHXKEHUS 3aJaHHOTO 1 2 3 4 5
YPOBHSI OCBOCHHUS
KOMIIETCHIIMI)
3naTh 001muii anroput™  (OtcyTcTBH |PparmenTtapHoe (B nemom B nenom ycnemnoe, |Ycnemsoe u
pelieHus 3aaay € 3HaHMH |3HaHHe YCIICIIHOE 3HAaHUE |HO COAEpKALIEE CUCTEMATHYECKOE
OCHOBHBIX OCHOBHBIX OTZAENbHBIE TPOOEIIbl |3HAHNE OCHOBHBIX
ITOPUTMOB aIrOPUTMOB 3HAHUE OCHOBHBIX  |aJITOPUTMOB
pelleHys 3aa4 |pemreHus 3a1a4  |anroOpuTMOB pelenns 3agad
peleHus 3a1a4d
YMmerb OtcytcrBu [YacTUUHO B nenom B nenom ycnerinoe, |ChopmupoBaHHOE
HUHTEPIPETUPOBATH € YMEHHI |OCBOEHHOE YCIIEHIHOE, HO HE |HO coJepaKamiee YMEHHUE NPHUMEHATh
pe3yNbTaThl yIeOHBIX yMEHHE CHCTEMaTHYECKH |OTAENbHBIC TPOOEIBI |OTydeHHBIC
SKCHEPUMEHTOB MIPUMEHSATh OCYILECTBIIIEMOE |yMEHHE NPUMEHATh  |3HAHMS AJIS
MOJTy4YEHHBIE YMEHHE MOJTyYeHHBIE 3HAHUS |MHTEPIpPETALNU
3HaHUS U1 MPUMEHSATD JUIL MHTEPIPETalUuN |pe3yIbTaToB
HMHTEPIPETALNU [[TOTyYEHHBIE pe3ynpTaToB y4eOHBIX
pe3ynbTaToB 3HAHUSA I yueOHBIX SKCIEPUMEHTOB.
yueOHBIX HHTEPIPETalluN  |3KCIIEPUMEHTOB.
3KCIIEPUMEHTOB. |pe3yJIbTaTOB
y4eOHBIX
9KCIEPUMEHTOB.
Bnanets TexHONOTNER OtcyrerBu |@parmenTapHoe |B nenom B uenom ycnewnoe, | YcnemHoe u
MPOBEACHUS € HaBBIKOB |IPUMEHEHUE YCIIEIIHOE, HO HE |HO cojepakaliee CHCTEMAaTHYECKOE
JIEMOHCTPALIMOHHBIX TEXHOJIOTHH CHCTeMaTHYeCKOEe |OTAeNbHBIC TPOOeIIBbl |IpHMEHEeHHE
OTIBITOB TI0 (pr3nKe HPOBEICHUS MIPUMEHEHUE IpHUMEHEHNE TEXHOJIOTHH
JIEMOHCTPALIMOH |TEXHOJIOTUH TEXHOJIOTUil MIPOBEACHUS
HBIX OTIBITOB 110 |TIPOBEICHUS HPOBEICHHS JIEMOHCTPAIOHHBI
¢busuke. JIEMOHCTPAIIMOHH |JEeMOHCTPALMOHHBIX |X OTBITOB 1O
BIX OIBITOB IO OIBITOB 110 (u3uke. |pusnke.
(husnke.
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