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1. Mecto moayJs B cTpykType OOII

Monaynb «O6mast pusmuka» oTHOCHUTCS K 0a30BOM 4acTH MPOo(ecCHOHAIBHOTO LUK
OCHOBHOM 00Opa3oBaTebHOM nmporpamMmbl 1o HanpasieHuto 03.03.02 — dusuka, OakanmaBpckas
nporpamma «@Du3uKay, sBISETCS 00s3aTeNbHON JUCUUIUIMHON Al ocBoeHus Ha 1-3 romax
o0ydeHus B 1-5 cemecrpax.

Heau ocBoenuss moayJsi. Moaynb «O0miast pu3nkay u3naraeTcs Ha MIAIIIAX KypcaX U ero
[JIaBHOM 1I€JIbI0 ABIIETCS co3/aHue (yHIaMEHTalbHON 0a3bl 3HAaHUN (U3UYECKUX SBIICHUM,
3aKOHOB, MOHATHIA M3BECTHBIX U MPHHSITHIX B (DU3UKE B HACTOSAIIMNA MOMEHT M HAa WX OCHOBE
c(hOopMHUPOBAThH Yy CTYACHTOB €ANHYIO, CTPOHHYIO, TOTHYECKH HETIPOTHBOPEUUBYIO (PU3UUECKYIO
KapTUHY OKPYXKAIOIIET0 HAaC MHUpa MPUPOABI. JMCIUITIHHBI MO SIBJISIFOTCS 0a30H, Ha OCHOBE
KOTOpOM B JanbHEHIIeM MOXHO pa3BUBaTh Oosiee YIIIyOJNEHHOE U JIETAIU3UPOBAHHOE
W3YYCHUE MEXaHWKH, TEPMOJMHAMHKH, SJICKTPOJUHAMHUKH, OITHUKH, aTOMHOW H SIICPHOMU
$bu3MKHN B paMKax LHKIIA KypCOB IO TEOPETUUYECKOM (PU3UKE U CIIEIUATN3UPOBAHHBIX KYpPCOB.
Jlist ycBOEHUWSI JAaHHOTO Kypca HEOOXOJMMO 3HAHHWE OCHOBHBIX (DPH3MYECKHX 3aKOHOB H
SBJICHHH B 00BEME IIKOJIBHOTO Kypca (PU3UKH.

2. Ilnanupyembie pe3yabTaThl 00y4eHHUSs 110 AUCHUILIMHE, COOTHECEHHbIE C
IUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUSI 00pPa30BaTeJbLHOMH MPOrpaMMbl
(KoMIeTeHIUSIMH BBIITYCKHUKOB)

®dopMupyeMble KOMIETEHIIHT IMnanupyemble pe3yJbTaThl 00y4eHHsI 10 THCHUTIIINHE
(Moayn10), XapakTepu3yloume 3Tanbl GopMUPOBAHUA

(K01 KOMIETEHIINH, YPOBEHb KOMIETeHIMHii

OCBOGHHMS — TP HAJIMYHUHU B KapTe

KOMIIETEHIINN)

(OIIK-1) CrnocobHoCTH 31 (OIIK-1) 3nate: pyHIaMEHTAIBHBIC TOHATHS,

UCIIONB30BATh B 3aKOHBI M MOJIETU KJIAaCCUYECKON (PU3UKU.

npodeccuoHabHOM V1 (OIIK-1) YMeTh: MpUMEHATh 3aKOHBI KIIACCHUYECKON

HEeSITEIIbHOCTU 0azoBbBIC (1)I/I3I/IKI/I IJI aHAJIM3a TpOLECCOB, ITPOUCXOAAIINX B

CCTECTBEHHOHAYUHbIC 3HAHMS, Pa3IUYHBIX (PU3UYECKUX MTPOIIECCaAX.

BKJIIOUAs 3HAHNS O TIpeIMeTe I B1 (OIIK-1) BirageTb: HaBBIKaMu peIICHUS 3371ad,

OCHOBLIBAACh Ha 3HAHUAX, MMOJTYYCHHBIX B X0/1€
OCBOCHUS MOIYJIA.

00BEKTax U3y4YECHUsI, METOIaX
WCCIIE/IOBAHNUS, COBPEMEHHBIX
KOHILIETIHSIX, JOCTHKEHUSAX U
OIrpaHUYCHHUAX €CTCCTBECHHBIX
HayK (TIpekae BCEro XMMUH,
OMOJIOTUH, DKOJIOTHH, HAYK O
3eMJI€ 1 YEIIOBEKE)

(aTam ocBOEHMS - HAYAIbHBIH )

(OIIK-3) cioco6HOCTD 31 (OIIK-3) 3HaTh: OCHOBHbIC (YU3NUECKUE SIBICHUS U
UCIIO0JIb30BaTh 0a30BbIE 3aKOHBI.
TEOPETUYCCKUE 3HAHUS V1 (OIIK-3) YMeTh: MpUMEHSATH MOTydYeHHbIC 3HAHUS




(QyHIaMEHTAIBHBIX Pa3IeIoB JUTSI pelieHus MpodeccnoHanbHbIX 3a/au.

o6eit u Teopernueckoii hpusukn | B1 (OITK-3) Bagets: ocHOBaMU KilacCHUSCKON (DU3HUKH
IS pELCHUsI Y UCTOJIb30BaTh UX IIPU MPOBEICHUHN TEOPETUUYECKUX U
HpO(I)eCCI/IOHaJ'ILHLIX 3a1a4 SKCIICPUMCHTAJIbHBIX (1)I/I3I/I‘-IGCKI/IX HCCIICAOBAaHUM.

(DTam ocBOCHUS - HAYATILHBI)

2. CTpyKTypa M cojep:kanue MoayJsi «O0mas puznkar.

OO0BeM TUCIUILIMHBI COCTaBJIIeT 27 3a4eTHBIX €AUHUIl, Bcero 972 waca, u3 KOTophix 558 4yacos
COCTABJISICT KOHTaKTHas pabora oOydaromierocs ¢ TmpenonaaBaresieM (256 dYacoB 3aHATHA
JEKIIMOHHOTO THUMa, 288 YacoB 3aHATHS CEMHHAPCKOro Tuma, B ToM uncie 10 yacoB MeponpusTus
TEKYIIEro KOHTPOJISI yCIieBaeMOCTH, 14 4YacoB MEpONpHUSTHsS MPOMEKYTOYHOM arrtectanuu), 414
YacCOB COCTABJISIET CAMOCTOSTENbHAsA paboTa 00yJaromerocs.

Conepxanne moayig «Oo01as dusmuxay
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1 cemecTp ouHOE
Mexanuka mamepuanvhoii mouxku 1
BsonHslii Kypc. 15 2 5 7 8
Kunemarrka maTepragbHON TOUKH. 22 6 6 12 10
Jlunamuka MaTepuanbHON TOUYKH. 21 S 6 11 10
KonebarenbHoe n1BuxeHHE 16 2 S 7 9
JIBrKeHHE 3apsKEHHBIX TEIl B 21 6 5 11 10
3JIEKTPOMArHUTHBIX MOJSIX
JIBuKeHMe TpU HaJIM4KE TPEHUS 21 4 7 11 10
VYupyrue nedpopmanuu 20 4 6 10 10
3aKOHBI COXpaHEHUs 33 9 10 19 14
Heunepuunanbable cUCTEMBI OTCUETA 21 4 7 11 10
DneMEHTHI CIENUAIbHOM Teopun 24 6 7 13 10
OTHOCHUTEJIbHOCTH
B 1.4.TeKyImMi1 KOHTPOIb 2
[TpomexxyTouHas aTTecTanus — 3a4eT, IK3aMeH
2 ceMecTp OYHOE




«Mexanuka cniouwHslx cpeo»
KunemaTuka tBep0ro Tena 13 3 3 6
JunaMuka TBEpAOro Tea 21 6 6 12
MexaHuKa KUJIKOCTEH U Tra30B 18 5 5 10
«Tepmoounamuka u moaexynapras
duzuxa»
Craructuueckasi TepMOJUHAMUKA. 18 4 6 10
MornekyapHO-KMHEeTHYECKas Teopust | 15 2 5 7
ra3os.
Meroxn TepMOAMHAMUKH. 17 4 5 9
IlepBbIil IPUHIMI TEPMOJUHAMUKH. 17 4 5 9
["a3bl ¢ MEKMOJIEKYIISIPHBIM 15 2 5 7
B3aUMOJICHCTBUEM.
Bropoii npuHIUI TepMOIHHAMUKH. 18 5 5 10
PaBHoBecue ¢a3 u pazoBbie 17 4 5 9
MEePEXO/IbI.
Kuakocru. 14 2 5 7
[Ipouiecchl niepeHoca 17 4 5 9
TBepasie Tena. 13 3 4 7
B T.4.TeKkymumii KOHTPOJIb 2

HpOMe)KYTO‘IHaSI aTTeCTanusd — 3a4CT, OK3aMCH

3 cemecTp O4HOE

«Inexmpuuecmeo u mazHemu3my»

Beenenue. 8 2 3 5
ONeKTpOoCTaTHKA. 16 5 5 10
Pabora cun anexTpocTaTHuecKoro 15 4 5 9
0JIS.

DHeprus MEeKTPUYECKOTO OIS, 15 4 5 9
DJeKTpUIecKoe Mmojie B mpucyrcTeun | 17 5 6 11
IIPOBOJIHHUKOB.

OnekTpuueckoe mosue B mpucyrctsun | 19 5 6 11
JUDIIEKTPUKOB.

DNEeKTpOHHAas TEOPUS MOJSIPU3ALUU 11 4 - 4
JUDIIEKTPUKOB.

IToCTOSIHHBIN DIIEKTPUYECKUN TOK. 16 4 5 9
ITocTOSIHHOE MarHUTHOE II0JIE. 16 S S 10
MarauTHoOe 1os€ B IPUCYTCTBUU 18 6 6 12
MarHeTHKOB




[Tpupona aua- , peppo- u 10 4 - 4 6
napamMarHeTu3Ma.
DJIeKTPOMArHUTHAsE WHTYKITHSI. 18 6 6 12 6
TokM B pa3MUYHBIX Cpeax. 18 6 6 12 6
VYpaBHenus Makcseina 16 4 6 10 6
B 1.4.TEeKymMi1 KOHTPOJIb
[TpomexxyTouHas aTTecTanus — 3a4eT, IK3aMeH
4 cemecTp OYHOE
«Koneoanua. Boanwvl. Onmukay
CBo0oHbIE KOIEOaHHS CUCTEM C 12 3 4 7 5
OJIHOM CTeNEeHbI0 CBOOO/IBI.
BrinyxaeHHbie koaeOaHusl. 12 3 4 7 5
[TonsiTHe 0 HEMUHEHHBIX KoNebanusax. | 12 3 4 7 5
KonebaTenbHbIE CHCTEMBI C ABYMSI 13 3 5 8 5
CTEHEeHSIMH CBOOO/IBI.
DNIeKTpOMarHuTHbIE KoJieOaHus 14 4 5 9 5
Bonnbl. YpaBHenue Oeryieil BOJTHbI 14 4 5 9 5
Bonnel B ynipyrux cpenax. 14 4 5 9 5
DJIEKTPOMAarHUTHbIE BOJIHBI. 14 4 5 9 5
WuTepdepeH1iyst BOJH. 14 4 5 9 )
Judpaxus BoH. 13 4 5 9 4
Hucniepcus ceera. 11 3 4 7 4
ITonsipuszanus ceera. 11 3 4 7 4
OnTHkKa aHU30TPOMHBIX CPEI. 12 3 5 8 4
Kitaccnueckne MOJeny U3mydeHus 11 3 4 7 4
CBETa.
B T.4.TeKy1Mii KOHTPOIIb
ITpomexxyTouHas aTTecTanys — 3a4eT, IK3aMeH
5 cemecTp O4HOE
«Amomnuas pusuray
OCHOBHBIE TapAMETPBI aTOMOB. 8 2 2 4 4
[Tpobnema TemnIoBOro U3JIyueHHs.. 9 3 2 5 4
DOTOHBI. 9 3 2 5 4
BoutHOBBIE CBOMCTBA MACCUBHBIX 9 3 2 5 4
YaCTHIL.
CoOTHOIIEHNS HEOPEEIEHHOCTEN. 9 3 2 5 4
IImanerapHas MoA€ENb aTOMA. 9 3 2 5 4




ITocrynatel bopa. 10 3 2 5 5
BonnoBas ¢yHKIMs, orepaTopbl 12 4 3 7 5
(bU3HYECKUX BEIMYHMH, YpAaBHEHUE
[lIpenunrepa.
AToM Bogopoa. 10 4 2 6 4
MHOro371€KTpOHHBIE aTOMBI. 10 4 2 6 4
[Tepuonnueckas TabauIa XUMHUYECKUX 9 3 2 5 4
2JIEMEHTOB MeHperneesa.
ATOMHBIE TEPMBI U ONITUYECKHUE 9 3 2 5 4
CIIEKTPHI aTOMOB.
PentrenoBckue gyyu. 9 3 2 5 4
ATOMBI BO BHEITHUX 3JIEKTPUUECKOM U 9 3 2 5 4
MarHuTHOM TOJISIX.
MoseKyibl B XUMHYECKasl CBSI3b. 11 4 3 7 4
B T.4.Tekymmii KOHTPOIb 2

[TpomexxyTouHas aTTecTanus — YK3aMeH

Conep:xanue pa3ie0B MOAYJIA.

Pazoen «Mexanuka»

1.

BBoanbiii kypc. Ilpeamer m Mmeroawl (usnyeckoro wucciemoBanus. Mopenb. Dusznueckue
BeNMYMHBI W uX u3Mepenue. Cucrembl enuuuil. [IpocTpaHcTBO W BpeMs, HMX OCHOBHBIC
cBoiicTBa. CHCTEMBI OTCUETA.

Kunematuka wmatepuaibHOW TOYkH. KOOpIWHATHBII W BEKTOPHBIA CIIOCOOBI OMUCAHUSA
KMHEMaTUKH MaTepHallbHOM Touyku. EcTecTBeHHBIN Ccroco0 omucaHusi ABUKEHHS. YTIOBBIE
XapaKTePUCTUKU JBUKEHUS: YTIIOBasi CKOPOCTh, YIIIOBOE YCKOPEHHE KaK BEKTOphl. OmnucaHue
JBUKEHUSI MAaTepUAIIbHON TOYKH B MOJSPHBIX KOOPJIMHATAX.

Hunamuka matepuanbHoi Touku. 3akoHbl Hetorona. Cumna. Msmepenue cuit. MuepTHas macca.
Wsmepenne wmaccel. [lpuniun otHocutenbHocTH [ammnes. IlpeoOpazoBanus [amumes.
DyHIaMEHTAIbHBIC B3aUMOJICUCTBUS. DJIEKTPOMArHUTHOE U TPABUTAIIMOHHOE B3aUMO/ICHCTBUSI.
KonebartenbHoe ABMkeHUE. ['apMOHUYECKUH OCHMIIATOp. AMIUIMTY 1A, 4acToTa, (haza. da3opas
CKOpoCTh W (ha3oBasi TpaeKTOpHs. 3aryxaromue KoJjiebaHus. XapaKTePUCTUKH 3aTyXarollux
KOJIEOAHHU.

JBi>KeHHE 3apsKEHHBIX  TeJ B DJIEKTpOMarHUTHBIX mnoisx. Cuma Jlopenma. JIBukenue
3apsHKEHHBIX YACTHIL B JIEKTPUYECKOM M MAarHUTHBIX MOJISIX.

[ABwxkenue npu Hanuuue TpeHus. Cyxoe W Bs3KOe TpeHue. SIBiaeHust 3acToss W 3aHoca.
JIBr>KeHUe MpU HATMYKE CUJI B3KOTO TPEHHUS.

Yupyrue pgedopmammu. VYmpyrue B3aumojaeiictBus. Jepopmamuu. Bunel nedopmarnuii.
Hedopmaruu pactsokenus. 3akoH ['yka. Kosddumment Ilyaccona. [ledopmarus cnsura.
Monynb caBura.

3akoHbl coxpaHeHus. MMmynbc. 3aKOH M3MEHEHMs] U COXpPAHEHUs HMIyJbca MaTepHalbHOU
TOYKH. 3aKOH M3MEHEHHUS W COXpaHEHHUs MMITYJIbca CHCTEMBl MaTepHUabHBIX TOYeK. LleHTp
Macc. Teopema NBMXKEHHMS LEHTpa Macc. JIBWKeHue Tejaa NEepeMEHHOM Macchl. YpaBHEHHE
Memepckoro. @opmyna [{uankoBckoro. MOMEHT CHJIBI © MOMEHT UMITYJIbCa OTHOCHUTEIBHO
HEMOABUKHOM TOUKH. YpaBHEHHE MOMEHTOB. YpaBHEHHE MOMEHTOB CHCTEMbl MAaTE€pUATIbHBIX
TOYeK. MOMEHT CHJIBI U MOMEHT HMMITYJIbca OTHOCUTEIHHO HETOJBIKHON OCH. YpaBHEHHE
MOMEHTOB ISl BpaIllaTeJIbHOTO JIBM>KEHUSI OTHOCUTEIFHO HEMOABMXXHOM ocu. 3akoHbl Kemepa.
Teopema miomazeil. Pabora. Dueprus. Pabora cun tarorenus u ynpyrux cui. Ilorennuanbabie
nosst. IloreHumanbHast sHeprus. CBA3b MEXAY CHIOH M NOTEHIUAIBHOM HSHEPrUew.




10.

Kunernyeckas sHeprus. 3aKOHbl COXpAaHEHHUs W M3MEHEHUS MEXAHUYECKON 3HEPIMU YaCTHUIIBI.
[Tonnass MexaHWuecKas SHEPrusi CUCTEMbl MaTepHANbHBIX TOYEK. 3aKOHbl W3MEHEHHUS U
COXpAaHEHHs  IIOJIHOM  MEXaHMYECKOW  DHEPrMd  MarepuaabHOM  TOuku.  lIpunHinun
OTHOCUTENIbHOCTH ['anmuiies W 3aKOHbl COXpAaHEHHs. YPaBHEHHE MOMEHTOB OTHOCHTEIHHO
nBrkymierocs Hadana. Coynapenusi. AOCONIOTHO HEYNPYTUW yAap IBYX YacTHIl. AOCOIIOTHO
YIOPYTUid yap IByX YacTHII.

Heunepumanenele cucrembl orcuera. HennepuuaneHble cuctembl otcuera. [IpeobpasoBanust
ckopocTeil u yckopenuii. Cuibl HHEpLUUU. 3aKOHBI COXPAHEHUS B HEHMHEPIUAIBHBIX CHCTEMaxX
orcueTa. BiusiHue aBmkeHus 3eMiu Ha IBUKEHHUE TEJ B 3€MHOW CUCTEME OTCUETA.

DJIEMEHTBI CHEeUANbHON TEOPUU OTHOCUTENBbHOCTH. [locTynaTel Teopuu OTHOCHUTEIHHOCTH.
DKcriepuMEeHTalbHbIE  J0Ka3aTelIbCTBA TIOCTOSHCTBA CKOpPOCTH cBera. lIpeoOpasoBaHus
Jlopenna. PenstuBuctckue Gopmynsl mpeobpazoBaHus ckopocTed. OTHOCHUTENbHOCTh
osnHOBpeMeHHOCTH. CoKpallleHre AIUHbL. 3aMeyieHre BpeMeHu. [IpocTpaHcTBEHHO-BPEMEHHOM
uHTEepBall. PensTuBUCTCKOE ypaBHEHHE NBHKEHUsS. PensTuBuCTCKHE MMIYIbC U Macca. CBs3b
Macchl MOKOsl U 3Hepruu. CBA3b PENATUBUCTCKOIO UMITYJIbca U 3HEpruu. POTOH KaK 4acTHULIA C
HYJIEBOI Maccoil MoKosl.

Pazoen «Mexanuxa cniaouwinslx cpeo»

1.

Kunematuka TBepaoro tena. TBepmoe Teno. Bunbl nBmxenus tBepmaoro Ttena. CrerneHu
cB0oOOAbl. CBSA3b MEXIYy JHMHEHHBIMU M YTJIOBBIMU XapaKTEPUCTUKAMH JBUKEHHS TBEPIOTO
tena. [Inockoe nBuxkeHne TBepIoro tena. MrHoBeHHbIE OCH BpallleHus. LeHTp Macc 1 MOMEHT
WHEPIIMH TBEPJOTO Tejla OTHOCUTENIBHO LIeHTpa Macc. Teopema Il teitHepa-I toiirenca.
JvHamuka TBepAOro Tena. YpaBHEHHE MOMEHTOB ISl TBEPAOrO Teja, BPAIIAKOMIETOCS
OTHOCHUTEJILHO HEMOJABMKHOU ocH. IInockoe aBuxeHue TBepaoro tena. Kunetuyeckas sHEprust
TBEPAOr0 TeJa, BPAUIAIOIIErOCs BOKPYr HENOABHKHOM OCH M COBEPIIAIOLIETO IJIOCKOE
nuwxenue. Teopema Kenura. VYcioBue paBHOBeCHs TBEpAOro Teja. TpeHHe KadyeHUS.
CBoOonHbIe ocu BpaileHus. ['maBHble ocu uHepuuu. TeH30p U Auncou] uHepuuu. MomeHT
UMITyJIbCa TBEPJOTO Tela, BPAIAIOLIErocss BOKPYT HEMOABMKHON ocu. [IpubnmxeHHast Teopus
TUPOCKOIIOB.

MexaHuka KMAKOCTEM W ra3oB. PacnpeneneHue NOaBieHUs B IOKOAILIEHCS HEC)KHUMAEMOU
JKUJKOCTU B TIOJI€ CUJIBI TsDKECTH. 3akoH Apxumena. bapomerpuyeckas dopmyna. YpaBHeHHe
bepHymu s CTalMOHAPHOTO MMOTOKA HIICAIBHOM HEC)KMMAeMOW >KUAKOCTH. M3MeHeHune
JIaBJICHUS B HANPABICHUU NEPHEHANKYJISAPHOM JTMHUU ToKa. BszkocTh. CTalnOHApHOE TEUEHHE
BSI3KOU JKUIKOCTH IO MpssMoiuHerHon Tpyoe. @opmymna [lyazeiins. Pacnipenenenue ckopocrteit
B BSI3KOM KUJAKOCTH MEXIY JIByMs BpallaloUIMMUCS LWIMHApaMu. [IeficTBUE MOTOKA KUJIKOCTH
uiu ra3a Ha teno. Koagdumment nodosoro conpotuienus. Yucno Peitnonbaca. [logpeMuas
cuiia Kpblia camosera. O0TekaHue Kpblia KUAKOCTBIO.

Pazoen «Tepmodunamuka u monexynapnasn puszuxa»

1. Meron tepmoauHamMuku. TepMoauHaMuueckas cuctema. TepMoIuHaMUUecKe apaMeTpsl,
nporeccel. PaBHOBecHbIEe W HEpaBHOBECHbIE Npolecchl. Temmeparypa Kak (GYHKIHS
cocrosaHus. OrmpeneneHne TemiepaTypel. TemmneparypHas IIKana IO HICaIbHOMY Tasy.
YpaBHEHHUE COCTOSIHUA U TeMIIEpaTypHbIe KO PHUIIHESHTHI.

2. MonexynspHO-KHHETHYECKas: Teopus ra3oB. OCHOBHOE ypaBHEHHE KWHETHYECKOW TEOPHH
ra3oB. /laBneHue uaeanpHOro rasza. 3akoH JlanbToHa. YpaBHEHHE COCTOSHUA. Y paBHEHHUE
MenneneeBa-Knaitnepona.

3. IlepBblii mpuHuMI TepMoaMHAMUKU. Pabota u BHyTpeHHsst sHeprus. llepBelii mpuHIUN
TEPMOJMHAMUKHN JJIs1 aauabaTUyecKd H30JIMPOBAHHOM cucTteMbl. KonmuyecTBO TETIIOTHI.
[TepBblif PUHIMIT TEPMOJMHAMHUKH. ATa0aTHUECKOE pacUIMpeHHe U CKaTHe HUealTbHOro
raza. TemnoemMKoCTb. YpaBHEHME  MMOJUTPONMMYECKOro  mporecca. Teopema o
pPaBHOPACHpPEICNCHUM SHEPruM IO CTeMeHsAM CcBOOOabl. BHyTpeHHss »sHeprus u




10.

Pa3zoen

1.

TEIJIOEMKOCTh HUJCAIBHOr0 rasa. TemIoeMKOCTh TBepAbIX Tein. 3akoH Jlrononra-Iltu.
Henocrarku kitaccnyeckoi TEOpUH TEIIIOEMKOCTH.

l'a3pl ¢ MEXMOJICKYJSIDHBIM B3auMOJEWcTBUEM. PeanbHble ra3pl. YpaBHeHue Bau-nep-
Baannsca. WM3otepmbl Ban-nep-Baanbca. KputTuueckas temmeparypa U KPUTHUYECKOE
cocrossHue. BHyTpeHH:s sHeprus raza Ban-nep-Baanbsca. Henocratku ypaBHenus Ban-nep-
Baanbca.

Bropo#i npusmmn tepMonuHamMukd. OOpaTuMbie W HEOOpaTHMbIE MPOIECCHl. DHTPOIHUS
unaeanpHoro raza. luknumueckume mpomecchl. Ilukn  Kapuno. Bropoit  npuHuun
tepmonvHamuku. llepBas Tteopema Kapno. TepmoauHamuyeckas IIKajga TeMIIEpaTyp.
[TpuBeneHHOE KONMYECTBO TEMJIOTHL. JHTponus. JuddepeHunanbHble COOTHOMICHUS IS
sHTponnK. VI3MEHEeHHEe SHTPONHH MPH HEOOpaTUMBIX mpueccax. Bropas teopema Kapwo.
HepasenctBo Kitayzuyca. 3akoH Bo3pactanus sHTponud. [Ipeaensr npuMeHuMOCTH BTOPOIro
NpUHIUIIA TEPMOJUHAMUKU. CTaTUCTUYECKUIM CMBLII BTOPOTO MPUHIUIIA TEPMOIUHAMUKH.
PaBHoBecue a3 u dazoBbie mepexosbl. MeTon MHKpOUMKIOB. YpaBHeHue KiainepoHa-
Knaysmyca. Meron xapakrepuctuueckux GyHKuuid. YpaBHHHS [H160ca-I'enpmrosbia.
TepMoIMHaMUUECKUI TOTEHIMAN CJIOKHBIX CHUCTEM. Y CIIOBHUSI PAaBHOBECHS OJHOPOJIHBIX
cucreM. ['OMOreHHbIE MW TreTeporeHHble cucTeMbl. @Da3pl M KOMIIOHEHTHL. Da3oBoe
paBHOBecue u ¢azoBoe mpeBpamieHus neporo pojaa. Ilpasuno Maxkceemna. Terora
¢azoBoro nepexona. PaBHoBecue rereporenHoii cuctemsl. [IpaBmiio ¢a3 ['m66ca. Kpussie
paBHOBecus (a3. TpoiiHas TodKa.

Kunkoctu. CTpyKTypa KUIKOCTU. SIBIICHUS HA TPAHUIIC KUJIKOCTU. Y CIIOBUS PAaBHOBECHS
Ha rpanune AByx ¢a3. KpaeBoii yron. Cuibl, BO3HUKAIOIIUE HAJl KPUBOM MOBEPXHOCTHIO
xkuakoctu. Kanumisipasie sinenus. Cuiia CHEIUICHUST MEXIy CMauMBAEMbIMU TUIACTUHAMM.
3aBUCHUMOCTh KO3((HIIMEHTa MOBEPXHOCTHOTO HATSHKEHHUS OT TemmepaTrypsl. JlaBieHue
HACBHILIEHHOTO Iapa HaJ KPUBOW MOBEPXHOCTHIO KUIAKOCTH. [I0BEpXHOCTHOE HATSHKEHUE U
ycnoBusi paBHoBecus (a3. Poib MOBEPXHOCTHOTO HATSKEHHS MPU OOPa30BaHMM HOBOI
¢dazbl.

Craructuueckas TepmojanHamuka. (CrathucThyeckne 3aKOHOMEpHOCTH. OCHOBBI TE€OPHUH
BEPOSITHOCTEH W DJIEMEHTHl KOMOMHATOPUKH. DHEPTUs MOJAEIBbHON CHUCTEMBL. JHTPOMHS U
TeMIlepaTypa MOJEIbHOM CHUCTEMBbI. AJJUTHUBHOCTh OJHTPONUHU. 3aKOH BO3pPACTAHUS
SHTPONUU. XHUMHUYECKUH MOTEHUHAI MOJIEIbHOW CHCTEMBI. YCJIOBUS PaBHOBECHUS JBYX
cucreM. Pakrop ['n60ca u ¢akrop bonmbsimana. dazoBoe npoctpaHcTBo. PacnpeneneHue
Makcgeiia. BerunciieHre cpegHuX 3HaUeHUH CKOPOCTEN.

[Tporieccel mepeHoca. DIeMeHTapHas KHHETHUYECKas TeOpus MPOIECCOB MepeHoca B rasax.
Cpenuss mmHa cBOOOHOTO Tipodera. BsS3kocTh U nepeHoc uMITybca. TernaonpoBOgHOCTD
u iepeHoc sueprun. Camonudysus U MepeHoc YacTHil.

Teepneie Tena. CTpoeHue TBepAoro Tena. Kpucramnudeckas perierka M MpOCTEUIIne
AIIEMEHTHI cUMMeTpur. DPa30BbIe MEpeXobl TIEPBOTO M BTOPOTO poja. Y IelbHas TEeIioTa
KPUCTAITU3AIUH.

«Qﬂekmputtecmso U mazHemusm)

BBenenue. ONEKTPOMarHMUTHOE  B3aUMOJACMCTBHE MW €r0  MECTO Cpeaud  ApPYrux
B3aMMOJENCTBUI B IpUpPOAE. DIEKTPUUECKUN 3apsa. MUKPOCKONMUYECKNE HOCUTEH 3aps/a.
OneiT MunimnkeHa. 3aKOH COXPAaHEHUs AIEKTPUYECKOTO 3apsa.

Onekrpoctatuka. 3akoH KynoHa m ero mosneBas TpakTOBKAa. BekTop HampsKeHHOCTH

anekTpuueckoro nojsi. IlpuHumn cynepno3unuu snekTpuyeckux nosied. Ilotok BekTopa
HanpsHDKEHHOCTH  dneKkTpudeckoro  mosst.  Teopema  Octporpaackoro-I'aycca, ee
npencraBieHue B AuddepennnansHoi popme. Teopema MpHIoy. DneKTprUUecKuii UTIONb.
[Tone aunons. Cuiibl, AEHCTBYIONIUE HA JUIIOJb B JIEKTPUUYECKOM MOJIE.



3. PaboTa cui1 3IeKTPOCTaTUYECKOrO MoJisd. DJHEPrus dJIEKTPUYEecKoro nouis. [loTeHnmantbHOCTh
anekTpudeckoro mois. I[lorenunuman. HopmupoBka mnoreHumana. CBA3b NOTEHIHMANA C
BEKTOPOM  HAINpPSOKEHHOCTH  3JEKTpocTaTuueckoro  mosst.  Llupkynsous — BekTopa
HAIPSDKEHHOCTH JIEKTPOCTaTUYECKOro nojisl. TeopeMa 0 HUPKYJISALUN U €€ MIPEICTaBICHUE
B muddepennmansHoi popme. YpaBHenue [lyaccona u MaTemaruieckas MOCTaHOBKA 3aa4
JJIEKTPOCTATUKHU. POJb IpaHWYHBIX YCIOBUN. DHEPrus CUCTEMBI DJIEKTPUYECKHUX 3apsiioB.
DHeprusi B3aMMOJICHCTBHA M COOCTBEHHASI SHEPTHUsl. DHEPTHSI IIEKTPOCTATUIECKOTO OIS U
ee 00beMHas IUIOTHOCTb. DHEPrHsl 3JIEKTPUUECKOT0 JUIOJISI BO BHELTHEM IIOJIE.

5. DJEKTpUYECKOE 110JI€ B IPUCYTCTBUYU NPOBOJAHUKOB. HanpskeHHOCTH 11011 y TIOBEPXHOCTH U
BHYTpM IpOBOAHMKA. Pacmpenenenue 3apsga 1O IOBEPXHOCTH — NPOBOJHUKA.
DnekTpocTaTHueckas 3aluTa. M3zmMepenne noreHuuana NpoBOJHUKA. JKBUIIOTEHIMAIbHbIE
HOBEPXHOCTU. MeTon 3epKanbHbIX M300pakeHuil. CBA3b MEXIY 3apsoM U MOTEHIHAIOM
MPOBOJHMKA. DIJIEKTpoeMKocTh. KonaeHcaTtopel. EMKOCTH MmIockoro, chepuyeckoro u
LWIMHIPUYECKOTO KOHJEHCATOPOB. OHEPrus 3apsHKCHHOro  KoHueHcartopa. Cusl,
JEICTBYIONME HAa IPOBOJHUKHU B AJIEKTPUUYECKOM I10JIE.

6. DaekTpuyeckoe moje B NPUCYTCTBUM AUIIEKTPUKOB. JludnexTpuku. Bekrop nonspusaunuu.
CBoOosiHbIE U CBsi3aHHBbIE 3apsAabl. CBA3b BEKTOpa MOJSIPU3ALMUA CO CBA3AHHBIM 3apsAOM.
BekTop anekTpuyeckoil MHAYKIMH. J(U3IeKTpUYECKas MPOHULIAEMOCTh U AUDJIEKTPUYECKas
BOCIIPUMMYHMBOCTh BellecTBa. MarepuanbHOe ypaBHEHHE JUIsl BEKTOPOB AJIEKTPUUYECKOTO
nosist. [lonsiTe 0 TeH30pe AudIeKTprYecKod npoHunaemoctu. Teopema Octporpainckoro-
["aycca B mpucyrctBun qudiaekTpukoB. Ee nuddepennmansaas Gpopma. ['panudnbie ycaoBus
JUIsL BEKTOPOB MOJSAPHU3ALMM  HANPSHKEHHOCTH M MHIAYKIUM 3JIEKTPUYECKOIO  IOJIS.
[IpenomiieHne JUHUN MOJIAPU3ALMHU, HANPSDKEHHOCTM M MHAYKIMM Ha TPaHULE JBYX
JUDJIEKTPUKOB. [lpuHIMNManbHble METOABl M3MEPEHMUS HANpPSHKEHHOCTHM U MHIYKLUHU
AJIEKTPUYECKOTO TMOJS B OJHOPOAHOM JUAJIEKTPUKE. DHEPIUs IUAIEKTPUKA BO BHELIHEM
JNEKTpUYECKOM ToJ€e. IIoHaepoMOTOpHBIE CHIIBI B 3JIEKTPUYECKOM IIOJIE€ M METOIbl MX
BBIUMCIICHMUSL.

7. DneKTpoHHas TeopHs MOJsApu3aliu audiekTpukoB. JlokampHoe mone. HemnonsipHble
nanektpukn. Popmyna  Knaysmyca-Moccotu. [lonsipHble  auanekTpuku. DyHKUOHS
JlanxeBena. [lonspuszanus HMOHHBIX KpucTayuioB. ITuposnextpuku. IIpsimoil m oOpaTHbIi
nbe30dpdekr u  ero mnpumeHeHue. CerHeTodNeKTpukH. JloMeHHas  CTpyKTypa
CErHETORJIeKTpUKOB. ['mcrepesuc. Touka Kropu cerneroanektpuka. Ilpumenenue
CETHETO3JIEKTPUKOB.

8. CranmoHapHbIil nnekTpuyeckuit Tok. Cuina v IIOTHOCTh ToKa. JIMHUU ToKa. DIeKTpruuecKoe
1oJjie B MPOBOJHUKE C TOKOM M €r0 HMCTOYHUKU. YpPaBHEHUE HENPEPHIBHOCTU. Y CIOBHE
CTallMOHAPHOCTH TOKa. JJEKTpUYECKOE HampsbkeHue. 3akoH Oma U1 ydacTKa LEMu.
DIIEKTPOCOTPOTUBIIEHHE. Y ACNIbHAS DJIEKTPOIMPOBOIHOCTE BemiecTBa. uddepenunanbuas
¢opma 3akoHa Owma. PabGora u MomHocTh TOKa. 3akoH JDxoynsa-JIeHna u ero
muddepennmanbaas Gopma. Croponnue cuibl. DJIC. 3akon Oma st 3aMKHYTOU IIETTH.
[TpaBuna Kupxroga. Toku B CIUIOIIHBIX cpenax. 3a3eMileHue. 3aKOH COXPaHEHHs SHEprHu
JUIS TIeTed TMTOCTOSTHHOTO TOKA.

9. IlocTosHHOE MAarHWTHOE moJje. DJIeKTPOMarHeTu3M. MarHurocraThka. B3aumoneiicTBue
TOKOB. JJeMEeHT Toka. 3akoH buo-CaBappa-Jlamiaca m ero moneBas TpakToBKa. Bektop
MHAYKIIMA MarHUTHOTO noJisl. JlelicTBHe MarHUTHOTO 1OJIs Ha TOK. 3akoH Ammnepa. Teopema
0 LMPKYJISIMYA BEKTOpa UHAYKIIMYA MarHUTHOTO noiisd. uddepenunanbHas popma TeopeMsbl
0 LIUPKYJIALKU. BuxpeBoi XapakTep MarHUTHOTO NoJisl. BekTopHblil noteHnuan. Ero cBAassb ¢
BEKTOPOM HMHAYKIUU MarHuTHoro mnojis. OTCyTCTBHE B NPHUPOJIE MAarHUTHBIX 3apsJiOB.
DOneMEHTAapHBIA TOK U €r0 MarHUTHBIN MOMEHT. [lose anemMeHTapHOro Toka. DieMeHTapHbIN
TOK B MarHuTHOM rosie. [loHsATHE O MarHUTHOM JUIOJb-AUIOILHOM B3aWMOJEHCTBUU.
Cuna Jlopenua. Oddext Xonna. MaruutHoe nojie JBHXKYyIIerocs 3apsja. IloteHunanbHas
¢yHkus Toka. [loTok BekTopa MarHUTHON MHIYKIUHM (MarHUTHBIN noToK). Koaddunuenrt
CaMOMHYKIMH (MHyKTUBHOCTb) KOHTYpa. Ko duIMeHT B3auMOMHAYKIIHH.
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11.

12.

13.

14.

. MarauTtHoe 1oJje B NPUCYTCTBUU MarHeTUKOB. [IOHATHE O MOJIEKYJIApHBIX TOKax. Bekrop

HAMarHWYeHHOCTH U €ro CBA3b C MOJIEKYJISPHBIMH TOKaMu. BeKTOp HampspKeHHOCTH
MarHuTHOTO 1OJsi. MarHuTHas IPOHUIIAEMOCTh M MarHUTHAsE BOCIPUUMYHBOCTH BEILIECTBA.
MartepuanbHoe ypaBHEHHUE AJI1 BEKTOPOB MArHUTHOT'O IOJIS. MTOHSITHE O TEH30pE MarHUTHOM
MPOHUIIAEMOCTU. ['paHUYHBIC YCJIOBHUS JJII BEKTOPOB HANPSDKEHHOCTH W HMHAYKIIHMH
MarHUTHOTO 1moJis. MarHutHo 1oje B TMOJOCTH B  OJHOPOAHOM  MarHEeTHKE.
[IpuHuMIIMaTbHBIE METOJBI MU3MEPEHUS HAMPSHKEHHOCTH M MHAYKIMM MarHUTHOTO TOJIS B
MarHeTukKax.

[pupoma nna- , deppo- u mapamaraerusma. Kiaccudukainus MarHeTUKOB: TUaMarHEeTUKH,
napaMmarHeTuku u geppomarnetuku. Kinaccuueckoe onucanue nuaMmarierusma. Jlapmopona
npeneccusi. OObsicHeHUe MapamarHeTusma 1o JlamkeBeHy. ['MpOMarHUTHOE OTHOIIICHUE.
OnbiThl DitHIITENHA-e-["'aa3a. OnbiT bapHerTa. @eppomarneTuku. JJoMeHHasi CTpyKTypa.
l'ucrepesuc namarunuuBanus. Kpusas CronereoBa. OcrtaTouHass U KOIPIUTHUBHAA
uHAyKnus. TemmeparypHas 3aBUCUMOCTh HaMarHuueHHocTd. Touka Kriopu. Cubl,
JNEUCTBYIOIIME HAa MArHeTUKM B MAarHUTHOM TMojie. MarHuTHble MaTepHayibl U UX
MIPUMEHEHUE.

DJNeKTpOMAarHuTHas MHIYKIUS. 3aKOH JJIEKTpoMarHuTHOW uHAaykuuu Dapanes u ero

dopmynupoBka B auddepenuunansaoit popme. IlpaBuno Jlenna. MHayKIMOHHBIE METOABI
U3MEPEHHUs] MarHuTHbIX nojied. Toku @Pyko. MarHuTHas >HeEprusi KOHTypa € TOKOM.
MaruuTtHass 3HEpPrus COBOKYIHOCTH KOHTYPOB C TOKOM. OHEPrus MarHUTHOIO IOJIS.
OO6bemMHast IIOTHOCTh SHEPIMHY MarHUTHOT'O MOJIs. DHEPrHsi MAarHUTHOT'O TIOJISI B BEIIECTBE.

Toku B paznnuHbIX cpepax. MexaHusm 31eKTporpoBogHocTu. IIpoBonuuknu. OcHOBHbIE
MIOJIO’KEHUSI KJIACCUYECKOM 3JIEKTPOHHOM Teopuu npoBoaumocTu Jlpyne-Jlenua. OmnbIThl
Tonmena n Crproapra. 3akonel Oma n J[xoyns-JleHna B kiaccMUecKoOd TEOpHUH. 3aKOH
Bunemana-®panna. TpyaHocTu kinaccudeckodm Tteopun. IloHsATHE O 30HHOM TeOpUH
TBEPJBIX TeJl. DHEPreTUYecKre YpOBHU U (HOPMUpPOBAHHME dHEPreTHYecKux 30H. IlpuHimmn
[Taynu. Cratucruka ®epmu-upaxa. [loxynpoBoguuku. OcOOEHHOCTH 30HHON CTPYKTYpPBI
JUDJIEKTPUKOB, MOJYNPOBOJHUKOB M MeTauioB. KoHTakTHble sABieHUsA. KoHTakTHas
pa3sHOCTh  TOTEHLUANOB.  TepMO3IEKTpUYECTBO.  TEepMOINEKTPOIABMKYILAS  CHIIA.
Tepmonapsl. Dddexr Ilenprbe. SBnenune Tomcona. CaepxmpoBoauMocTb. OCHOBHBIE
CBOICTBa CBEPXIPOBOJAHUKOB. Oddekr MelicHepa, KpPUTHYECKOE MAarHUTHOE IIOJIE.
[TpuMmeHeHne CBEpXIIPOBOAHUKOB. DNeKTposnThl. 3akoH Papanes. Toku B razax. OCHOBHbIE
THUIIBI Ta30BOr0 paspsna. [lmasmMeHHoe coCTOsSTHUE BelecTBa. DIEKTPOIIPOBOIHOCTD ILIa3MBbl.
DNEKTPUUECKUH TOK B BaKyyMe. DJIEKTPOHHAs IMHUCCHUS.

YpaBHeHus MakcBesuia. DJIeKTPOMarHUTHOE ToJie. Y paBHeHUs MakcBemia Kak 00o01ieHne
IKCTIEpUMEHTAIBHBIX JaHHBIX. TOK cMmenieHns. BuxpeBoe anekrpudeckoe moje. Bzanmusie
IpEBpallleHUs] JJEKTPUUECKOr0 W MarHUTHOro mosiedl. YpaBHeHuss MakcBema B
UHTErpanbHOl U auddepenunansaoi hopmax.

Paszoen «Konevanusa u eonnvt. Onmuxa»

1.

CBoOo/1HBIE KOJ€OaHUsl CUCTEM C OJTHOW CTeNeHblo cBOOObI. ["apMoHMUecKre KoaeOaHusl.
Cnoxenue rapMoHHuYeckuX Kosiebanuil. ®@urypel Jluccaxy. buenus. 3aryxatomue
kosnebanus. Bpems 3aryxanus. Jlorapudmuueckuil JeKpeMeHT 3aTyXaHusl.

Boinyxiennble  konebanus.  [Ipomecc — ycraHoBieHuss — kojeOanuil.  Pe3onaHc.
[TapameTpudeckoe Bo30ykaeHNEe KoJaeOaHmil. ABTOKOJICOaHHUS.

KosiebarenbHble CUCTEMBI C ABYMs cTeleHIMHU cBo6obl. HopMmasnbHble Konebanus (Mobl) U
HOpPMAaJIbHbIE YaCTOTHI.

OIEKTPOMAarHUTHbIE KosiebaHus. KBasucranuonapssie OJIS. Kpurepun
kBasucTarnuonapaocTh. [lepexoaasie mpomeccel B LC u RC nemsix. KonebaTenbHBIN KOHTYD.




10.

11.

12.

CoOcTBeHHbIE KONIEOaHUS B KOHTYpe. YpaBHEHHE TapMOHMYECKHX KOJeOaHWH. DHEeprus
KoJjebaTtenbHOro KoHTypa. KoseOaTenpHBIM KOHTYp € 3aTyxaHueM. Bpems 3aryxaHusl.
Jlaropudmuueckuii  JeKpKMEHT 3aTyxaHus. JloOpOTHOCTH KOHTypa. BbIHYyXIeHHBIE
KosebaHusi B KosiebaTellbHOM KOHType. Pe3oHaHCHbIE KpuBBIE KO0JIEOATEIBHOTO KOHTYpA.
[luprHa pe30HAHCHOW KPUBOW M €€ CBA3b C JOOPOTHOCTBIO KOHTYpa. YCTaHOBJICHUE
BBIHYX/ICHHbIX KosieOaHuii. CBsizanHble KOHTypa. [lapumanbabie yactoThl. HopmasnbHbie
KoJieOaHus (MO/IbI) M MX YaCTOTHI.

IlepeMeHHbIN cuHycouanbHbll TOK. KBasucrtanmuoHapHble TOKHM. MeToabl KOMIUIEKCHBIX
aMIUIMTYZl U BEKTOPHBIX AUarpaMM. AKTHUBHOE, EMKOCTHOE U MHIYKTHUBHOE COIIPOTUBIICHMUSL.
3akon OMa a1 1IeTei mepeMeHHOro Toka. 3akoHbl Kupxroda asis mernei nepeMeHHOro TOKa.
O¢ddexkTuBHBIE 3HaueHUS TOKOB W HampspkeHwidl. Tpancdopmartop. Koadduument
tpancopmanuu. Ponb cepaeunuka. BricokouactoTHbie Toku. CxuH-3¢dext. Tommuna
CkuH-cnos.

Boanbl. YpaBHenue Oeryieit BoJHbI. JIiMHA BOJIHBI, IEPHOJ KOJeOaHUH, daza U CKOPOCTh
BosIHBI. berymue BonHbl. [IpogonbHbIe U ONepedHbIe BOJTHBL. Y paBHEHHE OETyIel BOTHBI.

Bonnbl B ynpyrux cpenax. Bomubel cmenieHudt, ckopocteil, AedopManuii 1 HANpsHKEHUM.
BonnoBoe ypaBHenue. BonHbl B cTpyHe. Yipyrue BOJIHBI B CTepkHE. BonHBI B razax u
KUAKOCTAX. BpIpaxeHust A CKOpocTell BOJIH yepe3 mapaMeTpbl cpelbl. OTpaxeHue u
npenomiieHue BoJH. OCHOBHBIE ClIy4au TpaHUYHBIX ycnoBuil. MHTepdepeHuns BOJH.
Crostune BonHbl. [loTok sHeprum B Oerymeid BosiHe. Bektop YMoBa. DneMeHTHl aKyCTUKH.
HHTeHCUBHOCTh M TeMOp 3BYKa. YIbTpa3ByK. JIBHKEHHE CO CBEPX3BYKOBOH CKOPOCTBIO.
VY napubie BonHbl. Db dekt Jomnepa.

OJIEKTPOMarHUTHbIE BOJIHBI. BOJTHOBOE ypaBHEHHE ISl 3JIEKTPOMAarHUTHBIX BOJIH B BaKyyMe.
CKOpOCTb pacIpOoCTpaHEHUs 3JIEKTPOMArHUTHBIX BOJIH. [lonepeuyHOCTh 3J€KTpOMarHUTHBIX
BoJIH. Bektop YMmoBa-IloliHTUHIa. 3aKOH COXPAaHEHUS HHEPIHM 3JIEKTPOMArHUTHOTO IOJISL.
Bubparop I'epua. U3myuenue snexrpoMarHuTHEIX BoJH. [laBienue ceta. OnbiThl JleOenena.

Hucnepcus cera. MuKpockonmuyeckass KapTHHa paclpoCTpaHEHHs] CBETa B BEILIECTBE.
JIuneinbii ontudeckuil ociuuiaTop. Kiaccnueckas 37€KTpOHHas TEOpUs AMCIIEPCHH.
3aBUCUMOCTbh MTOKa3aTesae MpeaoMIIeHHs U MOMIOMIeHHs OT YyacToThl. dazoBas U rpymnmnonas
CKOpocTH, UX cooTHoweHus (popmynsl Penes). HopmanbHas u aHOMasibHas JUCHEPCHH
nokasareiaed  mpenomiieHHus.  JIMCIEpCHOHHOE  pacllIbIBAHUE  BOJHOBBIX  ITAKETOB.
[Tornomenue cBeta. 3akoH byrepa-Jlambepra-bapa. OcobeHHOCTH pacpocTpaHEHUs CBETa B
Mmetainax. Kputnueckas gacrora. OTpakeHHE CBETa IOBEPXHOCTBIO METAJLIA.

Ionsgpuszanusa ceera. JIMHENHO-, LUPKYISIPHO-, DIUIMNTHYECKHU-TIOISPU3OBAHHBIN CBET.
MaremaTuyeckoe ONMCaHUE COCTOSHUSA NoJisipu3auuu. [lonspusanus eCTECTBEHHOIO CBETA.
Orntrueckue SIBJICHUS Ha TPAHUIIE pa3jiesia U30TPOMHBIX TUAIEKTPUKOB. Dopmyssl Openerns.
[Tonspusanus OTpakEHHOM W IPEIOMIIEHHOW BOJIH. Yroil bprocrepa. SIBieHue moyiHOro
BHYTPEHHETO OTPAXXEHUs CBETA U €r0 IPUMEHEHHUE.

Untepdepenius  BonH. MHTepdepeHins MOHOXpoOMaTH4ecKHX BOJH. WHTepdepeHuus
KBa3UMOHOXPOMAaTHUECKUX BOJIH. DYHKIMS BUAHOCTH AJI CBETOBBIX BOJIH. OCHOBHBIE
uHTepdepeHIoHHbIe cXeMbl. IHTep(dhepeHIIMOHHbBIE CXEMBI: JEeIEHHEM BOJIHOBOIO (pOHTa
(cxema FOnra), nenenuem amrunTyasl (Ounpusma @peHensi, MOJIOCH PaBHOW TONIIUHBI U
paBHoro HakioHa). HHtepdepomerp Maiikenbcona. KorepeHTHOCTh CBETOBBIX BOJIH.
Bpemennas korepeHTHOCTh. Bpemsa un mimHa korepeHTHocTH. IloHstne o @ypbe-
cnekTpockonuu. [IpocTpancTBenHas korepeHTHOCTh. MHTEepdepomeTp FOHTa.

Hudpakmms  BonaH. [lpunnun [roiirenca-®Openemns. Ckamspras Teopus Kupxroda.
[IpuMmeHeHre BEKTOPHBIX JuUarpamm s aHanusa audpakunoHHbIX KapTuH. Judpakuus Ha




KpPYTJIOM OTBEPCTHH U dKpaHe. 30HbI DpeHens. 30HHbIE MIACTUHKU. Jludpakmus HA Kparo
noyoeckoHedHoro 3kpaHa. Crnmpans Kaprro. bmwkHsss u ganpHss 30HBI AUGPaKIINH.
Hudpaknuonnas anuHa. Judpakuus B manpHeil 30He (PpayHrodepa). YriaoBoil crekrtp.
CBs13b HIMPHUHBI YIJIIOBOTO CIieKTpa ¢ pazmepamu otBepcTus. Judpakuus dpaynrodepa Ha
[IeNM, HA MPSMOYTOJILHOM OTBEPCTHH, Ha KPYIJOM OTBEPCTHH. AMIUIUTYIHBIC U (a3oBbIe
TU(PPAKINOHHBIE PELIETKH.

13. OnTuka aHM30TPOMHBIX cpell. PacnpocTpaHeHne CBETOBBIX BOJIH B aHM30TPOIHBIX Cpelax:
OKcriepUMEeHTalbHble (DAKThl U 3JIEMEHTHl TEOPHM. YpPaBHEHHE BOJIHOBBIX HOpMaJel
Openens. Pa3oBasd U aydeBas ckopocTd. OZHOOCHBIE M JBYXOCHBIE KpUCTaslIbl. J[BOWMHOE
Jay4yenpenoMieHue cBera. KauecTBEHHBIM aHaau3 paclpOCTPaHEHHs] CBETA C ITOMOIIBIO
noctpoerus lrodirenca. MHtepdepeHIMs NOIIPU30BAaHHBIX BOJH. [loysipu3aniMoOHHbIE
OpuOOpBl, YETBEPTHBOJIHOBBIE U IIOJIYBOJIHOBbIE IUIACTUHKU. [lomyyeHue u aHanus
JJUIMITUYECKH MOJISIPU30BAHHOTO CBETA.

14. Kiiaccuueckue Mojienu uznydeHus csera. Kiaccuueckass MOJEINb 3aTyXaroLEero JUIoJbHOTO
ocuwiuisitopa. OneHka BpeMeHu 3aTyxanus. JlopenmeBa ¢opma W IIUpPUHA JIMHUU
u3ny4yeHus. EcrecTBeHHas MMpUHA JIMHUYU U3ydeHus. M3nyuenue ancam0Ji CTaTUCTUUECKU
HE3aBUCUMBIX OCHHUIIATOPOB. TermoBoe u3nydeHue. M3myuarenbHas M morjiomareiabHas
CIOCOOHOCTH BelecTBa. Mojenb abcomoTHO yepHoro Ttena. 3akoH Credana-bonbimana,
dopmyna cmemenuss Bun. ®opmyna Pones-/xunca. OrpaHu4eHHOCTh KJIACCHYECKOU
TEOPHUH U3TyYEHUsl. DIIEMEHThI KBAaHTOBOW Teopuu u3nydeHus. @opmyina [lnanka.

Pazoen «Amomnaa puzuxa»

1. OcHoBHBIC mMapaMeTphl aTOMOB. ATOMHas rurmote3a. Macca u 3apsia diekTpoHa. Macc-
cnexkrpoMerpus. M3oronsl. OnpeneneHue pazMepoB aroma.

2. llpoGnema TemnoBoro wm3iydeHus. PaBHOBecHOe TeruioBoe wu3nmydeHue. CriekTpaibHas

IUIOTHOCTh M3JTyYeHMs, yJelIbHAs MHTEHCUBHOCTb HW3JIy4eHHUs, MX CBs3b. 3akoH Kupxroda.

AOcomoTHO yepHoe Teno. 3akoH Credana-bonbsiimana. 3akon Buna. ®opmyna Panes-/[xunca.

['unoresa u gpopmyna Ilnanka.

3. @otonbl. Bakyymubiii ¢doroddpdexkr um ero cpoiictBa. DOTOHHAs TeOpus U ypaBHEHHE

Onnmreitna. Umnynsce ¢porona u adpdexr Komnrona.

4. BosaHoBbl€ CBOICTBa MacCUBHbBIX YacTull. ['unotesa ae bpoinst. DxcnepumenTs! JleBuccona-

Jbxepmepa u  Tomcona-TaprakoBckoro. Jlu¢pakiuss aTromMoB, MOJEKYl1 M HEHTPOHOB.

Craructuueckast UHTEpHpeTalus BojH e bpoiins.

5. CoorHouleHus HeonpeaeneHHocTed. VHrepdepeHuus 3nekTpoHOB. COOTHOIIEHUS

HeomnpeneneHHocTel [ elizeHOepra. KOpIyCKyIIpHO-BOJIHOBOM JTyaanu3M.

6. IlnanerapHas Monenb aroma. Paccesnue anbga-uactun. @opmyna Pesepdopaa. AtomHoe

A7IpO U €ro OCHOBHBIE XapakTepucTuku. [Ipobnema ctabunpHOCTH aTOMA.

7. ocrynatel bopa. JIuHeiuaTeiii ciekTp atoMa Bogopoaa. O6obmeHHas hopmyna banpmepa.

IlepBbrii u BTOpOM mnocTynaTel bopa. DHepreTMdeckoe COOTHOLIEHWE HEONPEAEICHHOCTEH.

EctecTBeHHas MMpUHA CIEKTPAIBLHON JTUHUH.

8. BonHoBas dyHKIWMSI, onepaTopsl Gu3NYecKnx BenndnH, ypaBHeHue [lIpenunarepa. BomHoBast

¢yHkuus u ee oOmue cBoWcTBA M (U3MYECKUH CcMbICH. ['aMUIBTOHMAH W ypaBHEHHE

[lIpenunrepa. Oneparopsl KOOPAWHAT, UMITYJIbCA, MMOTEHIMAIBHONM KUHETUYECKON SHEpPrUU.

CoOcTBeHHble (PYHKIIMM U COOCTBEHHbIE 3HadeHHsA. CTallMOHApHBIE COCTOSHUS. YpaBHEHHE

[IpenuHrepa sl CTAlMOHAPHBIX COCTOSHUM. JIBM)KEHME 4YacTHI[ B TOTEHIIMAIBHOW sIME.

[TpoxoxxaeHne 4acTHIl yepe3 NoTeHIMaIbHbIN Oaprep. TyHHETbHBIN 3 deKT.

9. Atom Bonoponia. YpaBuenue lllpenuHrepa ajs cTallMOHAPHBIX COCTOSTHUN aToMa BOJIOPOIA.

BonHOBBIE (YHKIMH CTAallMOHAPHBIX COCTOSIHMK atoma Bojopoia. KBaHTOBBIE uyuclia M HX

¢usnueckuit cmbici.  IIpocTpaHCTBEHHOE paclpeseleHHe JJIEKTPOHHOM IJIOTHOCTH B




CTallMOHApHBIX COCTOSIHMSIX aTroMa BOAOpoJa. MarHuTHblE CBOWCTBAa aroma BOAOPOAA.
OpOuTaIbHBI MAarHUTHBIA MOMEHT 3JIEKTpOHa B arome Bojopoaa. OmbiTh [lTepna-I'epmaxa u
Oiiamreiina-ne ['aza. CoOCTBEHHBI MarHUTHBIH MOMEHT M crvH. KBaHTOBaHME MarHUTHOTO
MomeHTa. MarHetoH bopa. IlosHbII MeXaHMYECKMH M MAarHUTHBII MOMEHT JJIEKTPOHA.
Crnextpockonuyeckuii  pakrop. CnuH-opOUTANBHOE B3aUMOICWCTBUE M TOHKAas CTPYKTypa
CIIEKTpa BOAOPO/A.

10. MuorosaekTponnsie aroMmbl. OnbIT @panka-I'epua. ToxnecTBeHHOCTh yacTuil. Bo3oHBI U
dbepmuonbl. OAHOANEKTPOHHBIE cTalMOHapHble cocTosiHusA. [lpunnun Ilaynu. DaexTpoHHBIE
CJIOM ¥ 000JI0OYKH B MHOT03JIEKTPOHHOM aTOME.

11. Tlepuonnueckasi Tabivila XMMHUYECKUX 3JIeMEeHTOB MeHnneneeBa. [lepuogunueckuii 3akoH
MenpneneeBa. DNEKTpOHHbIE KOH(MUTYpAallMM OCHOBHBIX COCTOSIHMHA aTOMOB XHMHUYECKHX
91eMeHTOB. CBS3b CBOMCTB XHWMHUYECKHX OJJIEMEHTOB U JJIEKTPOHHBIX KOH(UTyparuil Hx
aToMOB. CpOJICTBO K 3JIEKTPOHY.

12. ATtoMHBIE TEpMBI U ONTUYECKUE CHEKTPHI aTOMOB. ClI0)KE€HHE MOMEHTOB HMITYJbca IS
MHOT'O3JIEKTPOHHBIX aTOMOB. ATOMHBIE TepMBI U UX oOo3HauyeHus. [IpaBmwio Xynmga. Criektp
atoma renus. Oprorenuid u naparenuil. CekTpaibHble CEPUM LIETOYHBIX METAJIOB. TOHKas
CTPYKTypa ONITUYECKUX CIIEKTPOB. MyJIbTUILIETHI.

13. PentreHoBckue nyuu. OnTuyeckue MU OCHOBHBbIE cBOWcTBa. McciemoBaHusi CIEKTPOB
PEHTIE€HOBCKHUX Jiyded. TOpMO3HOE PEHTreHOBCKOe u3iaydeHue. KopoTkoBoiHOBas rpaHuna
HEIPEPHIBHOIO PEHTIEHOBCKOI'O CIEKTpa. XapaKTEpPUCTHUYECKOE PEHTICHOBCKOE H3JIyYEHHE U
€ro OCHOBHbIE cepuH. 3akoH Mo3nu. ToHKkast CTpyKTypa XapaKTepUCTUUECKOTO PEHTI€HOBCKOIO
usnydeHus. Ip ekt Oxe u peHTreHOBCKas (HIyopecleHIus.

14. ATOMBI BO BHEIIHUX JJICKTPUYECKOM M MArHUTHOM TOJsAX. DPQekT 3eeMaHa ¥ TPUILICT
Jlopennia. KsanrtoBslii ananu3 s¢gdekra 3eemana. Dddekr [lamena-baka. Dddexr Llrapka.
DNEKTPOHHBIN MapaMarHUTHBIM pe30HaHC. ABTOMOHHU3AIMsl aTOMa BO BHELIHEM 3JIEKTPUUYECKOM
noJie.

15. Monekynbl ¥ xumuyeckas cBsi3b. OCHOBHbIE XapaKTEpUCTUKU MoJeKysl. MonHas
XUMHUYECKAsl CBA3b. IEKTPOOTPHULATENbHOCTh. YpaBHeHue lllpenunrepa mis cTanMoOHapHbBIX
cocTosiHUM MoJeky. Annadatuueckoe npudamkenue. Mon monekynsl Bonopoaa. OOpa3oBaHue
KOBQJIEHTHOM XMMHYECKOW CBA3M. MeToa MOJeKyIspHbIX opOuTaneid. MosieKkylspHbIE CIHH-
opbutanu u opOutanu. JIuHelHble KOMOMHALUKMU aTOMHBIX opOutaineil. [IpumeHenue merona
MO JIKAO jng JABYXaTOMHBIX TOMOSIAEPHBIX MOJEKyJd. BapuanvoHHBIE MeTOn H
MoJIeKyJsipHble TepMbl. Bapuarmonssiii Meton Putna. CekynspHoe ypaBHeHue. IIpumenenue
METOJa K JBYXaTOMHBIM T€TEPOSIEPHBIM MoOJIEKylaM. MoOJeKyJIsspHble TEPMBI JIBYXaTOMHOM
MoJieKynbl. MosnekynspHble cieKTpbl. Bpamarensuslie ciekTpbl. KonebaTenbHo-BpaliaTebHbIe
cnextpsl. [lpunmun @panka-Kongona. IlomocaTtsle onTuueckue cCneKTpbl. PeHTreHoBckue
MOJIEKYJISIPHBIE CIIEKTPBHI.

4. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

3aHATHS TI0 JAUCHOUIINIMHE MIPOXOLAT B HCKHHOHHOﬁ (bopMe n B (I)OpMC MMPAKTUYCCKUX SaHHTHﬁ, Ha
KOTOPBIX MPOBOJAATCA o6cy>1<)1eH1/m paccMaTpruBaCMBIX npo6neM B CBCTC TIIOCICAHUX HAYYHBIX
I[OCTI/I)KCHI/Iﬁ B ,HaHHOf/'I o0actTu u paccMaTpuBarOTCA PCHICHUA 3aJad. CaMocrosTenbpHas pa60Ta
BKJIFOYAET B CeOs1 BBINOJIHCHHE JOoMalITHUX 3az[aH1/1171 n TCOPETHUYCCKYIO ITOATOTOBKY K 3aHATUAM I10
MaTcpuajiaMm J'ICK]_[I/Iﬁ u pCKOMCHHOBaHHOﬁ JIUTCPAType, HpHBC}ICHHOﬁ B KOHIIC HaHHOﬁ porpamMmal.

5. YyeOHO-MeTOIHYECKOe 00ecTieYeHre CAaMOCTOSITeJIbHOIH PadoThI CTY1eHTOB.

CamocrosiTenpHasi padoTa CTYJAEHTOB MPEAYCMATPUBAET BHITIOJIHCHHUE JOMAITHUX 3aJIaHUM,
pelIeHue 3a1a4, M3y4eHHe PEKOMEHJ0OBaHHOM JTUTEpaTyphl U MOJATOTOBKY K 3a4eTaM U HK3aMEHaM.
OrneHOYHBIEC CPENCTBA ISl KOHTPOJIS TEKYIIEeH yCTIeBAa€MOCTH BKJIIOUAIOT B C€0Sl YCTHBIN OMPOC Ha



MPAKTUYECKUX 3aHATUSAX, B TMPOIECCe JICKIM, aKTUBHOCTh B OOCYKICHHH Kad4eCTBEHHBIX
BONPOCOB. JIJis KOHTPOJIS MPOMEXKYTOUHOM aTTecTall MO UTOTaM OCBOEHUS Monyis «Duzukay
MCIIOJIB3YIOTCSI BOITPOCHI 33/1a4M M0 HIXKETPUBEICHHBIM TEMaM.

Bonpochbl 111 KOHTPOJIS.

Pazoen «Mexanuxkay

RRoOoo~NoOR~wNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.

3aK0H IBMKEHUS.
YpaBHEHHE IBUKEHUS.
VYpaBHEHHE TPACKTOPUH.
[TonsTHS CKOPOCTH, YCKOPEHMUSI, ITYTH.
HopmanibHO€ 1 TaHreHIMAIbHOE YCKOPEHHUSI.
Onpenenenns yriaioBoil CKOPOCTH, YIIIOBOI'O YCKOPEHUS.
3akon ["anmumes mpeoOpa3oBaHus CKOPOCTEH.
3axoH ["annnes npeoOpa3zoBaHUs YCKOPEHUH.
IlepBsbrii 3akoH HeroTOHA.

Bropoii 3akon HeroTona.

Tperuii 3akon HerotoHa.

3aKOH BCEMUPHOTO TATOTEHUSI.

3akoH ['yka.

3axoH AMoHTOHa-KyIoHa.

BoipaxkeHus 1uist CUIT BI3KOTO TPEHUS.

NMnynsc MmaTepralbHOW TOUKHU.

Nmnynbe cuisl.

3aMKHyTas CUCTEMa MaTEPUAJIbHBIX TOUEK.

3aKOH COXpaHEHUsI UMITYJIbCa MAaTEPUAIbHON TOUKH.

20. 3aKOH COXpaHEHHUsI UMITYJIbCA CHCTEM MaTePUATBHBIX TOYEK.

21

22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40
41
42
43

. llenTp macc.
Teopema 0 IBUKEHHUH LIEHTPA Macc.
YpaBHeHune Melepckoro.
®opmyna [{noakoBckoro.
MOMEHT UMITYyJIbCa MATEPUATIBHON TOUKHA OTHOCUTEIIHO HEMOABUKHOIO Havyaa.
MOMEHT CHJIBI OTHOCHTEIBHO HEIOABIKHOIO HaJaja.
MOMEHT CHJIBI OTHOCUTEIBHO HEMOABHXKHOM OCH.
MOMEHT UMITYyJIbCa MATEPUATBHON TOYKHA OTHOCUTEIIBHO HEMOIBUKHON OCH.
YpaBHEHNE MOMEHTOB OTHOCUTEIBHO HEIOABUKHOU OCH.
3aKOHBI U3MEHEHUS U COXPAHEHUSI MOMEHT UMITYJIhCa MaTEPHATIBHONU TOYKH.
PaGoTta cHibl.
KoHcepBaTuBHBIE CHIIBIL.
[ToreHmanpHast SHEPTUS TOUKHU.
CBs3b MEXKY CUJION U TOTEHIHAIBHON YHEPTHUEH.
[TonHas mexaHuyeckast SJHEPrusl MaTEPUAIIbHON TOUKHU.
3aKOHBI U3MEHEHUS U COXPAHEHHUSI TTOJIHOM MEXAHUYECKOW SHEPTUH MaTEPUATbHON TOUYKH.
[TonHas mexaHuyeckast SJHEPrusl CHCTEMbI MaTEPUAIIbHBIX TOUEK.
KoHcepBaTuBHBIE CUCTEMBI.
3aKOHBI H3MEHEHHUS M COXPAHEHUS MOJIHOW MEXaHUYECKOW IHEPTUU CUCTEMbI MaTEPUATIbHBIX
TOYEK.
. AGCOTIOTHO ynIpyTuii yaap.
. AGCOIOTHO HEYNPYTU# yaap.
. [lepenocHas cuia HHEpUHH.
. LlenTpobesxHast Cuiia HHEPIHUH.



44,
45.
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

Cuna Kopuomnuca.

3aKOH COXpaHEHUsl UMITYJIbCa B HEMHEPLUAIbHON CUCTEME OTCUETA.

3aKOH COXpaHEHHsI MOMEHTa UMITYJIbCa B HEMHEPLIUAIbHON CUCTEME OTCUETA.
3aKOH COXpaHEHUsl SHEPTUH B HEMHEPLIMAIIBHON CUCTEME OTCUETA.

[IpuHIUMIT SKBUBAJIEHTHOCTH DUHINTEIHA.

[IepBbIil mocTynaT TEOPUU OTHOCUTEIBHOCTH.

Bropoii moctyiar Teopur OTHOCUTEIBHOCTH.

[Ipsimbie mpeoOpazoBanus JlopeHiia.

Oo6patHoe ipeodpazoBanus JlopeHia.

CobcTBeHHas JUIMHA.

CoOcTBEHHOE BpEMSI.

CobbiTHeE.

IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAJ.

CBeTo-110100HBIN HHTEPBAL.

IIPOCTPAHCTBEHHO-NIOA00HBIN HHTEPBAIL.

PenstuBucTckuii UMITYIbC.

PenaruBucrckas macca.

CBs13b Macchl ITOKOSI U SHEPTUH.

Tsepnoe teno. CreneHu cBoOOIbI TBEPAOIO TEINA.

CBs13b MEXly JINHEMHBIMU U YTJIOBBIMHU XapaKTEPUCTUKAMU JBUKEHHUS TBEPAOrO Tela.
MrHOBEHHBIE OCH BpalICHHUS.

LlenTp Macc 1 MOMEHT UHEPLIMM TBEPJIOTO TEJIa OTHOCUTENIBHO LIEHTPa Macc.
Teopema Illteiinepa-I rolirenca.

VYpaBHEeHHE MOMEHTOB [UIsl TBEPJOTO TEJa, BPAILLAIOIIETOCs OTHOCUTENIBHO HEMOJBHKHOU

OCH.

Kunernueckast sHeprust TBEpI0T0 TeJA, BPALIAIOLIEr0Csl BOKPYT HEMOABUXHOM OCH
Kunernueckas s3Heprust TBEpAOIo TeJla, COBEPIIAIOIIETO MIJIOCKOE ABHKEHHUE.
Teopema Kenwura.

VYcnoBus paBHOBECHs TBEPAOIO Tela.

Tpenue kaueHus.

CBoOoanbIe Ocu BpalieHus. [ TaBHbIE OCH UHEPITUH.

MoMeHT uMITybca TBEPOTO Teja, BPAIIAIOIIErocs BOKPYT HEMOABUKHON OCH.
I'mpockonsl. YpaBHeHHE NBUKEHUSA THPOCKOIIA.

3akoH Apxumena.

Bbapomerpuueckas popmyna.

VYpaBHenue beprym Ui cTalMOHAPHOTO NMOTOKA UAEAIBHON HEC)KUMAEMOU KUAKOCTH.
Bszkocte. ®opmyina [Tyazeitns.

Kosdduuuent no6osoro conporusnenus. Yucno PeitHomnbca.

Pazoen «Tepmoounamuka u MoneKkyaapHas puuka»

©CoOoNO AW

VYpaBHEeHHE COCTOSHUS UACATHLHOTO ra3a.

Koad¢uimeHT TemaoBoro pacimpeHus, TepMUYECKHi Kod(D(UIIMEHT NaBIeHUS, MOMYIb
M30TEPMUYECKOTO BCECTOPOHHETO CHKATHSI.

3akoH ABorazpo. 3akoH JlanpToHa.

KBa3zucrarnueckre npoueccsl.

BuyTpeHnHss sHeprusi TEpMOJUHAMUYECKUX CUCTEM.

Makpockonuueckast pabota. KomnaecTBo TEIOTHI.

[lepBoe HauaIO TEPMOJUHAMUKH.

TennoeMkocCTs.

BnyTpeHnHss sHeprus uaealbHOro rasa.

10. 3akon J[xoyirs.
11. VpaBuenue Maiiepa.



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

Anuabatryeckuii mporecc.

VYpasnenue Ilyaccona.

ITonurponuyeckuii mpouecc.

Bropoe Hauano TepMOIMHAMUKH.

Ob6patumMbie 1 HEOOpPATUMBIE IPOIIECCHI.

TernnoBbie MamuHbl. Mammuna Kapno. Hukn Kapao.

KIIJI mammusr KapHo.

HepasencrtBo Knaysuyca.

DHTpONUsL.

CaoiicTBa 3HTpONMU. BeposTHOCTHOE OnpeeseHne SHTPOIINH.
Tperbe Ha4aI0 TEPMOAUHAMUKH.

TepMmoannamuyeckue GyHKIUH.

CootHomenus MakcBesia.

OO0mue KkpuTepun TepMoarHaAMuYeckoi ycroitunBocTu. [Ipunamun Jle-Illarense-bpayna.
OcHoBHBIE (HOPMYITBI MOJIEKYIIIPHO-KUHETHYECKOW TEOPHH.
PeasibHbIe rasebl.

YpaBuenue Ban-nep-Baanbca.

N30TepMbl H1€anbHOro rasa.

Bnytpennss sHeprus rasa Ban-nep-Baansca.

Dddext xoymns-Tomcona.

@da30BbIC IPEBPALLCHHUS.

VYcnous paBHoBecus (a3.

VYpasnenue Knaineipona-Knaysuyca.

TporiHas TOUKa.

JnarpamMma coCTOSIHUSA.

(dazoBbIe Mepexoabl MEPBOrO U BTOPOTO POJa.

SIBrenus nepeHoca.

Pazoen «Inekmpuuecmeo u macnemusm»

CoNoOAWNE

e e N
WNEFE O

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

BekTop HanpsKeHHOCTH 3JIEKTPUYECKOTO MOJIS.

[TpuHIUT CYyTePIIO3UITNH DIIEKTPUUECKHUX TTOJICH.

[ToTok BeKTOpa HAPSHKEHHOCTH 3JEKTPUUYECKOTO TOJIA.

Teopema Octporpazackoro-I'aycca B unterpanbpHoi u quddepennnansaoi popmax.
Pabora cuit aeKTpoCcTaTUYecKoro moisl.

[ToTeHunan 3aeKTpUYECKOTO MOJIs.

HopmupoBka noteHnuaia 31eKTpUIeCcKOro moJis.

CBs13b MOTEHIIMAJIA U HATIPSHKEHHOCTH YJIEKTPUUYECKOTO MO,

Hupkynsiust BEKTOpa HAPSKEHHOCTH 3JIEKTPOCTATHYECKOTO MOJIS.

. DHEprus CUCTEMBI JIEKTPUUECKHUX 3aPA0B.

. DHeprus B3auMOJEICTBHS 3aps10B.

. CobcTBEHHAs SHEPTUS CHCTEMBI 3aps/I0B.

. DHeprus aseKTpocTaTuueckoro nojsi. O0beMHas INIOTHOCTh SHEPTHU 3JIEKTPOCTATHUECKOTO

OJIA.

CBs13b MEXy 3apsI0M U NOTEHIIMAJIOM ITPOBOJHHKA.

EMKOCTh yeIMHEHHOTO NPOBOJHUKA.

Konnencaropsl. EMkocTh miockoro, chepuyeckoro 1 HHIMHAPUIECKOTO KOHEHCATOPOB.
DHeprus 3apsHKEHHOT0 KOHICHCATOPA.

Cunpl, 1eMCTBYIONIME HA TPOBOAHUK B 3JIEKTPUYECKOM TIOJIE.

BexkTop nossipusanuu.

CB00OOHbIE U CBSI3aHHBIE 3apsIbl.

CBs13b BEKTOpA MOJISIPU3ALIMU CO CBA3aHHBIMU 3apsiiaMu.



22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.
41.
42.
43.
44,

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.

Bekrop 21eKTpuyecKoi HHIYKIUU.

JusnexTpuyeckas IPOHULIAEMOCTh U JUAIEKTPUYECKask BOCOPUMMYMBOCTh BEIIECTBA.
MarepuanbHble ypaBHEHUS 1Ji11 BEKTOPOB AJIEKTPUYECKOTO TOJISL.
DJIEKTPOHHAs TEOPHUsI MOIAPUALNN TUIIIEKTPUKOB.

HenonspHble IU3IEKTPUKH.

®opmyna Knaysuyca-Mocorrtu.

ITonsipHBIE AUAIIEKTPUKHU.

Oyukius JlanxeBeHa.

[Tonsipu3aniysi MOHHBIX KPUCTAJIIIOB.

3akon Oma B uHTerpajibHOM 1 Aud depeHnnansuoi hopmax.

Pabota 1 MouHOCTH TOKA.

3akon J[xoynsa-Jlenna B uHTEerpasibHON U AuddepeHnanbsHoi hopmax.
Croponnue cunsl. J/1C.

3akonsl Kupxroda.

3akoH buo-Casapa-Jlamuaca u ero nosneBasi TpPaKTOBKA.

BekTop MHIYKIIMU MarHUTHOTO TOJIA.

HeticTBue MaruuTHOTO 10JIsI Ha TOK. Crita Ammepa.

TeopemMa O UUPKYJISIMM BEKTOpa HHAYKUUMM MAarHUTHOTO IIOJS B HHTETPAJIbHOW U
g depeHaIbHoN Gopmax.

BekTop HaMarHMYEeHHOCTH U €T0 CBSA3b C MOJIEKYJISIPHBIMH TOKaMH.
BexTop Hanpse€HHOCTH MarHUTHOTO TOJISL.

MarnuTHasi IPOHULIAEMOCTh U MArHUTHAsA BOCIIPUMMYHUBOCTD BEILIECTBA.
MarepuanbHOU ypaBHEHHE JUIsl BEKTOPOB MArHUTHOI'O ITOJIS.

3akoH 3neKTpoMarHUTHON wHAykuuu dapages B uHTerpanbHod U auddepeHIranbHOMl
dbopmax.

[IpaBuio Jlenna.

WNHayKMOHHBIE METO/Ibl U3MEPEHUSI MAarHUTHBIX HOJIEH.

Toku dyko.

MaruuTtHas SHeprusi KOHTYpa ¢ TOKOM.

MarsauTHast BHEprysi COBOKYIIHOCTH KOHTYPOB C TOKOM.

DHeprus MarHUTHOT'O TOJIS.

OO0bemMHas IIOTHOCTh SHEPTUU MarHUTHOTO TOJIS.

DHeprus MarHUTHOT'O TIOJISl B BEILIECTBE.

IIpoBoIHHKH.

OCHOBHBIE TIOJIOKEHUS KJITACCUYECKOM AJIEKTPOHHOM Teopuu npoBoaumocTu Jpyae-Jlenia.
Oneitel Tonmena u Creroapra.

3akonsl Oma u [xoyns-JleHna B KJ1acCHYECKON TEOPUH.
DNEKTPOMAarHuTHOE IOJIE.

YpaBHenus Makcsenna.

Tok cmenieHus.

BuxpeBoe anexkTpuieckoe nose.

B3aumnble npeBpalieHust 3J1E€KTPUUECKOTO M MArHUTHOTO TIOJIEH.
VYpaBHeHuss MakcBeia B HIHTETpajbHON U JuddepeHnnanbHon Gopmax.

Pazoenwvt «Koneoanus u ¢onnvi. Onmurxa»

1. Bwuasr konebaTeTbHBIX TPOILIECCOB U CUCTEM.

2. OOmiee ypaBHEHHE IUHEHHBIX KONIEOATENBHBIX CHCTEM C OJHOW CTENEeHbI0 CBOOOJBI.
[Tpumepsl. mapaMeTpbl, XapaKTepHU3YyIOIIKMe JIMHEWHbIE KoJiebaTeabHble CUCTEMBl C OIHOMU
CTETIeHbIO CBOOO/IbI, YpAaBHEHUE IBUKCHHUSI, 3aKOH JBUKCHHUS.
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CBobOosHbIE HE3aTyXalole TapMOHUYECKHE KoJeOaHWs JMHEHHOro OCHMIIIATOpAa C OXHOU
CTENEHBIO CBOOOJBI: YPAaBHEHUE JIBUKEHHUS, 3aKOH JABMKEHMs, aMIUIUTYAa, (a3a, HadalbHas
¢aza, yacrora, posib HAYAIBHBIX YCIOBHA. [Ipumepsr.

OHepreTUYecKre COOTHOIIEHHs ITPU CBOOOJHBIX HE3aTyXaIOUIMX apMOHMYECKUX KOJeOaHHUIX
JMHEHHOTO OCIHMJUIATOpA C OJHOW CTENEeHbI0 CBOOOIBI. BBIBOJ ypaBHEHHS IBHXKECHUS W3
3aKOHA COXpaHeHHus dHepruu. [Ipumepsr.

CBobOoaHble KONEOAaHUS JMHEHHOTO OCHMIUIATOpPA C OJHOW CTEMEHBIO CBOOOJBI: YpaBHEHUE
JBYDKEHUS, 3aKOH JIBWXKEHHMS, aMIUIMTyna, (a3a, HauvaibHas (as3a, COOCTBEHHas 4acToTa,
KO3 PHULMEHT 3aTyXaHHsl, POJIb HA4YaIbHbIX yCiIoBui. [Iprumepsl.

XapaKTepUCTUKN 3aTyXaloUMX KojeOaHui: Ko3((UUUEHT 3aTyXaHus, JorapupmMuyuecKuii
JEKPEMEHT 3aTyXaHusi, J0OpOTHOCTh. OnpeneneHus U PU3HIECKUI CMBICI.

da3oBast INIOCKOCTh, (pa3oBasi TPAaCKTOPHUSL.

CriocoObl npencTaBieHUs] TApMOHUYECKUX KOJEOaHM: METOJ] BEKTOPHBIX JUWArpamMm, METOJ
KOMIUIEKCHBIX aMILIUTY]. DU3NYECKUd CMBICT MHUMOM 4aCTOTBHI.

BoeinykneHHbsle KoneOaHUsT TON JCWCTBHEM TrapMOHHYecKoi cuibl. OOmee pemnieHue
HEOJHOPOAHOTO YpaBHEHHs. AMIUIUTY/A U (a3a BBIHYKAECHHBIX KOJEOaHUM.

Pesonancnas kpuBas. IloHATHS pe3oHaHCa, PE30HAHCHOM  YacTOTHI, IOJYLIMPHHBI
pPE30HAHCHOM KpHMBOMW. J[Ba mIpaBWijla NMOCTPOEHUS PE30HAHCHBIX KPHUBBIX JUISI MEIUICHHBIX
Kosiebannii. dazoBast KpuBasi.

[TepexonHble NMpOLECCHI: pEIIEHHE YPABHEHUS BBIHY)XICHHBIX KoJeOaHMM moj AelcTBHEM
FapMOHHMYECKOW CHJIBI C YYETOM IEPEXOJHBIX INPOLECCOB, BPEMS YCTaHOBJICHMS. BiusHue
JOOPOTHOCTH CUCTEMBI Ha MPOLIECCHI YCTAHOBJICHHUS.

IIpuHuun paanocss3u. BpeMeHHOM oAX0A K aHAJIM3y CUTHAJIA.

BeinyxeHHble Koae0aHus 1101 JeCTBUEM HErapMOHUYECKOM cuiibl. CeKTpalibHbIA NOIXO0/ K
aHaAJM3y CUTHAJA: MPHUHLHUI CIIEKTPaIbHOrO aHanu3a, psan dypee, kodhuIHEHT nepenadn,
CIEKTPAJIbHBIE JUarpaMMBbl.

[[InprHa criekTpanbHON KpuBOM. KpuTepuii ONTUMAaIbHOTO IPUEMA Ha SI3BIKE CIIEKTPOB.
KonebarenbHble cucTeMbl ¢ ABYMs creneHsMu cBoOozbl. [Ipumepsl. IloHatus crenenu
cBO0OBI, TApLUATIbHBIX CUCTEM, HOPMaJbHBIX KosiebaHuil. OOuwmil Bua nuddepeHmaibHbIX
YPaBHEHMH, OMMCBHIBAIONIMX KOJe0aHUsS CHUCTEMBI C JBYMS CTENEHsSMH CBoOOJbl. Meron
peneHusl.

Pemenne nuddepeHInanbHbIX YpaBHEHUH, ONUCHIBAIOUIMX KOJEOAHHs CUCTEMBI C JBYMs
CTENEeHs MU CBOOOJIbI Ha MpUMEpPE JIBYX KOJeOATEIbHBIX KOHTYPOB C MHIYKTHMBHOW CBSI3BIO.
Ponp HavaneHbIx ycnoBuid. Koadduuuent pacnpenenenus.

KBaszucranvoHnapHele TOKH. MjealbHOE CONpPOTUBIEHWE, WACAIBHAs €MKOCTb, HJ€albHas
UHAYKTUBHOCTb. 3aKoHbl OMa u Kupxroda 1151 MrHOBEHHBIX 3HaYeHUN TOKOB U HaIPSKEHHH.
IIpumep nprMeHEHUS 3aKOHOB JUUIS pacyeTa MIEKTPUYECKUX CXEM.

Nmnenanc. KomiuiekcHbli uMnienanc. AKTUBHOE U PEAKTUBHOE CONPOTHUBIICHUS.
JByxnomocHUKHU. VIMITe1aHChI OCHOBHBIX JIBYXITOJIFOCHUKOB.

3akonsl OMa u Kupxroda niast rapMOHHYECKUX TOKOB M HampsbKeHWH. MIHOBEHHbBIE TOKU U
HaIlpSDKEHUsT IPU  TOCIEAOBATEIbHOM W IApaJUIEIbHOM COEIWHEHHH JBYXIIOJIOCHHUKOB.
IIpuMep npUMEHEHUS 3aKOHOB JUIS pacueTa Lelen IEpEMEHHOI0 TOKA.

3akonsl Oma u Kupxroda nans rapMOHMYECKHX TOKOB U HampsbkeHHi. KomrekcHbii
UMIIEJITAaHC II0CJIEIOBATENIbHOIO M IAapaJUIEIbHOIO COEIUHEHHUs IBYXIIOIIOCHUKOB. [Ipumep
IIPUMEHEHN 3aKOHOB JJIs pacyeTa Lernel IepeMEeHHOr0 TOKA.

Pacuer nmocnenoBarenbHOro KosebaTreabHOro KOHTypa. Pe3oHaHCHBIE KpUBBIE KOJIeOATEILHOTO
KOHTYpA.

YersipexnomtocHukH. KomrekcHbiil koadgduument mnepenauun. AUYX, OUX. [Ipumenenus
YETBIPEXIOIIOCHUKOB. [IpuMepsI cxem.

[TocnenoBarenbHbIM KoeOaTeabHbBIN KOHTYp Kak yeThipexnomocHuk. AUX, OUX.
®dazoBpamiarenu. UaTerpupyromas u qudepeHnupyromnias 1mernovKH.
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Pabora B nienu nepemMeHHOro Toka. [IoHSITHE MIHOBEHHON MOIIHOCTH. DU3WYECKUI CMBICIL.
MrHoBeHHasi MOIIIHOCTH B LIEMTM FApMOHUYECKOTo ToKa. ['padmku MrHOBEHHOW MOIIHOCTH HpU
pa3IUYHBIX [].

[Tousitue cpenneit momHOCTH. Dusnueckuit cmbicia. CpenHsisi MOIIHOCT, B IENHU
rapMoHH4ecKoro Toka. CpeaHsisi MOIHOCTb, BBIIEISIOIASACS Ha OCHOBHBIX JIBYXITOJIFOCHUKAX.
AKTHBHbBIE U peaKTUBHBIE 31eMeHThI. [Ipobiema COS.

O¢ddexTuBHbi TOK U >PQexTHBHOE HamnpspkeHue. PU3NUECKUi CMBICH. BpipaskeHus s
¢ dexTrBHOrO TOKa M 3(P(EKTUBHOIO HANPSHKEHHUS B CIyyae TapMOHMYECKHX TOKOB U
HaIPSKCHUN.

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

MrHoBeHHbIE M CpEIHUE 3HAUYEHHsI SHEPrUd AJIEKTPUYECKOro MOJiA KOHJIEHCAaTopa B LEMU
rapMOHMYECKOIO0 TOKa. MrHOBEHHbIE M CpEAHME 3HAUYEHUS DSHEPIMd MAarHUTHOTO IIOJIS
KAaTYIIKU B LIEIM TAPMOHUYECKOT0 TOKa.

Bouina. YpaBHeHue BosiHbL. BOJIHOBOM BEKTOP, BOJIHOBOE UKCIIO. Pa30Basi CKOPOCTh BOJIHBL.
®ponT BoaHbL. BonHoBoI BekTOp. [Inockue. nunuHapuueckue, chepuieckrue BOJIHBI.
CkassipHble U BEKTOpHbIE BOJIHBL. [lonsipusanust BoH.

Oddext omnepa ams akycTUYECKUX BOJH.

BousiHOBOE ypaBHEHUE.

Crosune BOIHbL. DHEPrUsl CTOSIYUX BOJH. ¥Y3J1bl U IyYHOCTH.

BonHoBoe ypaBHEHHME MpOJIOJIBHBIX BOJIH B TOHKOM CTep)kHE. BoiHOBOE colpoTuBieHHE.
®a30Bast CKOPOCTh YNPYTOW BOJHBI.

OObeMHas II0THOCTh SHEPTUH YIPYIOl BOJIHBI B TOHKOM CTEpIKHE.

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

BonnoBoe ypaBHeHue ymnpyroil BoJIHBI B ra3e (akycTuueckue BoJIHBI). BoaHoBoe
CONPOTUBIIEHUE aKYCTUYECKON BOJIHBI. Pa30Bast CKOPOCTh aKyCTUUYECKOM BOJIHBI.

CKOpOCTh 3BYKa B BO3/lyXe (IPHOIMKEHUS U30TEPMUICCKON U ainadaTHIeCKOl aTMochepsl).
OHeprus akyCTHYECKHUX BOJIH.

BoiHoBOE ypaBHEHHE MONEPEYHBIX YIPYTUX BOJIH B CTPYHE.

OtpakeHue M NPEIOMIICHUE YIPYTHX BOJH Ha TpaHMIE ABYX cpel. I'paHuYHbBIE YCIIOBHS.
Koad¢uimenTs! oTpakeHust U IPOXOKACHHUS.

Pemenne BOJHOBOrO ypaBHEHMsI IPOJOJBHBIX BOJH B TOHKOM cTepykHe. HopmanbHble
(cobcTBEeHHBIE) KOJIEOaHUs YIIPYTUX CPE.

Penienrie BOHOBOTO ypaBHEHUS IONEPEUHBIX YNPYTUX BOJH B CTpyHE. | paHMUYHBIE YCIIOBHS.
OOGepTOHBL.

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

BonHoBoe ypaBHEHHE 7151 CBOOOIHBIX 3JIEKTPOMArHUTHBIX BOJIH.

Pemienue BOJHOBOTO ypaBHEHHs MJii CBOOOJHBIX 3JEKTPOMAarHUTHBIX BOJIH. YpaBHEHHE
AIIEKTPOMAarHUTHOW BOJIHBL. BOJIHOBOE CONMPOTHBIIEHHE 3JEKTPOMAarHUTHON BOJIHBI, (ha3oBas
CKOPOCTb, I10Ka3aTelb MPEIOMIICHHUS.

[Tonspu3zanus 31€KTPOMarHUTHBIX BOJH. [1TOCKOCTh MONISIpU3aliiy 3IEKTPOMArHuTHOM BOJIHBIL.
3akoH Mamtoca. CTeneHpb NoIsIpU3alui 3JEKTPOMAarHUTHBIX BOJIH.

OHeprus MEeKTPOMArHUTHBIX BOJH. Bektop IloitnTuHra. Teopema [loliHTHHTrA.

[Ixana 31eKTPOMarHUTHBIX BOJIH.

OTtpaxkeHue U MPeTOMIIEHUE DJIEKTPOMATHUTHBIX BOJH. ['paHUYHBIE YCIOBHS IS BOJHOBBIX
BEKTOPOB U AaMIUIMTYHA. AMIUIMTYIHbIE KOI((QUIMEHTHl OTPAKEHHsI U IPOXOXKICHUS.
WuTerpanbhble K0O3()PUIMEHTHI OTPaXKEHUS U MPOX 0K ICHUSI.

SIBnenue bprocrepa. Yron bprocrepa.

ITonHOE BHYTpEHHEE OTpaKEHHE.

Wutepdepenius ckansipHbX BoJH. HTepdepeHnonHbIl wieH. MHTepdepeHnus mIoCKuxX U
chepruyecKux BOJH.
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WutepdepeHiyst  SIEKTPOMAarHUTHBIX  BonH.  MHTepdepenumonnas  cxema  HOwra.
NHuTepdepeHiimonHas KapTHHAa Ha OOJIBIIOM PACCTOSHUHM. OHEPrus HHTEpHEpPEHITNN.
Koopaunatel MakcuMyMoB. Uunciio nosioc uHTepdepeHinu. BUaHOCTS.

Mertonbl HaOMOAeHU UHTEPPEPEHIMOHHBIX KapTHUH: IOJOCHl PaBHOIO HakjoHa. BiusHue
HEMOHOXPOMAaTUYHOCTH CBETA Ha MHTEP(HEPEHIIMOHHYIO KAPTHHY.

Mertonbl HabmOAEHUS MHTEP(EPEHLMOHHBIX KapTHH: HOJOCHl PaBHOM TONIIUHBI. BiusHue
HEMOHOXPOMAaTUYHOCTH CBETa Ha MHTEP()EPCHIIMOHHYIO KAPTHHY.

Mertonpl HaOmozneHust uHTeppepeHUHOHHbIX KapTuH: Konbua Helorona. BausHue
HEMOHOXPOMAaTUYHOCTH CBETA Ha MHTEP(HEPEHIIMOHHYIO KAPTHHY.

Mertonpl  HaOmoneHuss WHTEPPEPEHIIMOHHBIX  KapTUH: 3epkano Jlmoima. BrusHue
HEMOHOXPOMAaTUYHOCTH CBETA Ha MHTEP(HEPEHIIMOHHYIO KAPTHHY.

Mertonbl HabmoAeHUs HMHTEPPEPEeHIMOHHbIX KapTuH: Ounpusma Openens. BuusHue
HEMOHOXPOMAaTUYHOCTH CBETa Ha MHTEP(HEPEHIIMOHHYIO KAPTHHY.

Mertonpl HaOmroneHuss UHTEp(EpEeHUMOHHBIX KapTuH: Ousepkana @penens. Bausaue
HEMOHOXPOMATUYHOCTH CBETA HAa UHTEP()EPEHIIMOHHYIO KapTHHY.

Mertonbl  HabmoJeHUs  UHTePPEPEeHIMOHHbIX  KapTuH: OwnuHza  buite.  Biusnue
HEMOHOXPOMaTUYHOCTH CBETa Ha HHTEP(PEPEHIMOHHYIO KapTHHY.

KorepentHocTh. Heo0xoanuMele ycaoBUs HHTEPPEPEHIIHH.

WuTepdepeHius HEMOHOXpOMATUYECKUX BOJH. BpeMeHHas korepeHTHocTh Bpems u ninmnHa
BPEMEHHON KOI'€pEHTHOCTH.

WnTtepdepeHius oT MpoTsEHHOro ucrouyHuka. IlpocTpaHcTBeHHas korepeHTHOCTh [lnnHa
IIPOCTPAHCTBEHHON KOTEPEHTHOCTH.

CBs3p mapaMeTpoB IMPOCTPAHCTBEHHON M BPEMEHHOW KOTEPEHTHOCTH CO CIIEKTPaIbHBIMU
XapaKTepUCTHKAMHU.

Hudpaxuus. [Ipunnun [olirenca-®penens.

Hudpakus Openens. 3onsl Dpenens. udpakuuss DpeHens Ha KPYyrjioM OTBEPCTHH.
3aBUCHUMOCTh HMHTEHCUBHOCTH ILIEHTPAJIBHOIO MaKCUMyMa OT pacCTOSHUSA JO TOYKHU
HaOmronenus. Cnimpanes @penens. [TatHo [lyaccona.

Hudpakuus Openens na mienu. 3onbl Hlyctepa. Crnupans Kophro.

I'paHu1Ibl MPUMEHUMOCTH JUPpaKInOHHBIX Gopmyn Openens. [Jnuna Panes.

Hudpaxknus Ppaynrodpepa. [dubpaxuus @PpayHrodpepa Ha 1menu. Beipaxenue ans
UHTEHCUBHOCTH U PAKIIMOHHOMN KapTHHBI HA KpaHe.

Hudpaxknuonnas pemerka. Ilapamerp pemerku. BbipaxkeHue I HMHTEHCUBHOCTH
TU(PPaKkIMOHHON KapTuHBI Ha 3KkpaHe. llleneBoit n pemeTouynsiii MHOXUTENH. LleHTpaIbHbIHN
MaKCHMYM, IJIaBHbIE MAaKCUMYyMBbl, TOOOYHBIE MaKCUMYMBbL. KoopauHaThI MaKCUMyMOB.
JludpakumoHnHas pelieTka Kak CleKTpajibHbIA Ipubop. YciaoBue paspemeHus 1uppakiuoHHON
KapTHUHBI OT HEMOHOXPOMAaTH4YECKOTO UCTOYHHKA.

DiikoHan. YpaBHeHue DiKoHana.

Pazoen «Amomnasn ¢usuxa»

O 0 1 O\ DN KW —

. AtTomHas rumnoresa. 3akoH /laapToHAa.

. XapaKTepUCTUKH DJIEKTPOHOB U UX U3MEPECHHE.

. Macc-cniektpoMeTpusi. ATOMHasi €AMHUIA MAacChI.

. U30TomBI.

. PazMeps1 aTOMOB 1 X U3MEPEHHE.

. XapaKTepUCTUKU PABHOBECHOTO TETJIOBOTI'O U3JIy4YECHHUS.
. 3akon Kupxroda.

. 3akoH Credana-bonbimana.

. 3akoH Buna.

10. ®opmyna Panes-Jxunca. YiabTpaduosneroBas karactpoda
11. Tunoresa u popmyina [1nanka aas CHeKTpaaIbHOM MIOTHOCTH TEIUIOBOTO M3IYUYEHHUS.
12. Bakyy™mHbIii (oTOAP(EKT U ero cBoiicTaa.
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®dortoHHas Teopust U ypaBHeHUE DiHIITeWHA 1151 (oTodhdekTa.

Oddext Komnrona. Ummynbsce poTora. KomnToHOBCKas JyMHA 3JIEKTPOHA.
I'unoresa ne bpoiiis.

OxkcnepumenThl JleBuccona-Jxepmepa u Tomcona-TapTakoBCKOro.
Judpakius aToMOB, MOJIEKYJ U HEUTPOHOB.

CraTuctuueckas HHTEpHOpeTanus BoJiH e bpoitis.

CootHomieHus HeonpeaeneHHocrel ['elizenOepra.
KopnyckynsipHO-BOJIHOBOM Ayain3M.

. Paccesnue anbga-yacTuil Ha aToMax TSHKEIBIX METAJIJIOB.

®dopmyna Pezepdopna.

ATOMHOE PO U €r0 OCHOBHBIE XaPAKTEPUCTUKH.

[TpoGiiema cTabUIBHOCTH aTOMa B KJIACCHYECKON TEOPHUH.

JluneituaTeii criekTp aroma Bojopoaa. ObobmenHas popmyna baasmepa.
IlepBolii 1 BTOpOI nocTynaTel bopa.

DHEepreTn4eckoe COOTHOILIEHNE HEOIIPEIETIEHHOCTEM.

EctecTBeHHas muprHa CIEKTPATbHON TUHUH.

BonnoBas pynkuus u ee odmue cBoiicTBa U (GU3MUECKUNA CMBICIT.
["amunsToHuan u ypasuenue llpegunrepa.

CoOcTBeHHBIE QYHKIIMH U COOCTBEHHBIC 3HAUCHHUSI.

Omneparopbl KOOPAUHAT, UMITYJIbCA, TOTEHIUATBHON M KHHETHUECKOM SHEPTUU.
Oneparop MOMEHTA UMITYJIbCA.

VYpasuenue lllpenunrepa Asis cTallMOHAPHBIX COCTOSHUM.

JIBr>KeHME 4acTUll B TOTEHLIMAIBHOM SIME.

[TpoxokaeHue yacTuil Yepe3 MOTeHIUAIbHbINA Oapbep. TyHHeIbHBINH 3D (DeKT.
VYpasnenue lpeaunrepa 1t CTalMOHAPHBIX COCTOSIHUMA aTOMa BOJAOPOAA.

. BonHOBbIE PyHKIIMM CTAIIMOHAPHBIX COCTOSIHUN aTOMa BOJAOPO/A.
KBanToBBIC uKicna ¥ UX (HU3NIECKHIA CMBICIL.

. IIpocTpancTBeHHOE pacnpeneseHnue JIEKTPOHHON IUIOTHOCTH B CTAllMOHAPHBIX COCTOSHUSIX

aToMa BoOJ0opoaa.
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OpOuTanbHBI MArHUTHBIA MOMEHT 3JIEKTPOHA B aTOME BOJIOPO/JIA.
Oneite! [ITepua-I'epnaxa u DitHinTeiiHa-ne ['aaza

CoOcTBEeHHBIN MArHUTHBIA MOMEHT U CIIHH.

KBanTtoBanmne MaruuTHOrO MOMeHTa. Marneton bopa.

ITonHBI MEXaHUYECKU U MArHUTHBIA MOMEHT JJIEKTPOHA.
CrekTpocKonmru4ecKuit (hakTop.

CrninH-opOuTanbHOE B3aUMO/IeicTBHE

ToHKas CTpyKTypa CIIEKTpa BOJOPOAA.

Oneir @panka-I'epua.

ToxaecTBeHHOCTh YacTull. bo30oHbI U (pepMUOHBI.
OnHOIEKTPOHHBIE CTALIMOHAPHBIE COCTOSTHHUS.

[Tpunnun [aynn.

DJEeKTPOHHBIE CIIOM U 000JIOYKU B MHOTORJIEKTPOHHOM aTOME.
ONEeKTPOHHbIE KOH(UTYpAIITN OCHOBHBIX COCTOSIHUN aTOMOB XMMHUYECKUX 3JIEMEHTOB.
CBsI3b CBOMCTB XMMHYECKHX 3JIEMEHTOB U AJIEKTPOHHBIX KOHPHUTypaluii ©X aTOMOB.
CpOJICTBO K AIEKTPOHY.

CrnoxeHne MOMEHTOB MMITYJIbCA JUIsl MHOTOJIEKTPOHHBIX aTOMOB.
ATOMHBIE TEPMbI MHOTOAJIEKTPOHHBIX aTOMOB.

IIpaBuno XyHua.

Crnextp atoma renusi. OpToreynnii U napareiuu.

CrniekTpasibHblE CEpUU IIETOYHBIX METAIUIOB.

ToHKas CTPYKTypa ONTHYECKUX CIEKTPOB. MyJIbTUILIETHI.
OcHOBHBIE CBOMCTBA PEHTTEHOBCKUX JIy4YeH.
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IIPUHIUIIBI CIIEKTPOCKOIIMY PEHTIEHOBCKUX JTy4eH.

TopMo3HOE pEHTIeHOBCKOE W3NydeHHe. KOpOTKOBOJHOBas TpaHHIA

PCHTICHOBCKOI'O CIICKTpaA.
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91.

6.

XapakTepucTUYecKoe PeHTTEHOBCKOE U3ITyUYE€HUE U €r0 OCHOBHBIE CEPHUH.
3akoH Mo3mu.

ToHKas CTpyKTypa XapaKTepUCTUUECKOTO0 PEHTTEHOBCKOTO U3JIy4YEHHUS.
Dddext Oxe.

MeTtop1 BO30YKIEHUS PEHTI€HOBCKOT'O U3TyYEHUSI.

OddexT 3eeMana u ero KIIacCUIECKasi TCOPHUSL.

KBanToBsIif ananus 3dekxra 3eemana.

Dddexr INamena-baxka.

Dddext lTapka.

ONEKTPOHHBIN NMapaMarHUTHBIA PE30HAHC.

ABTOMOHM3AIIMS aTOMA BO BHEUTHEM 3JIEKTPUUYECKOM II0JI€.

OCHOBHBIE XapaKTEPUCTUKHA MOJICKY.

Honnast xumuieckast CBsi3b. JJIEKTPOOTPUIIATEIBHOCTD.

Vpasuenue lllpennnrepa s cTamoOHapHBIX COCTOSSHUNA MOJIEKYIL.
AnnabaTuyeckoe npuOIMKEeHUE.

HNoHn Monekyibl Bogopo/ia.

O06pa3oBaHre KOBAJIEHTHON XUMUYECKOW CBS3H.

MonexymnsipHble CHHH-OpOUTAIH U OpOUTAIH.

JIuHeiiHbIe KOM6I/IHaI_II/II/I ATOMHBIX Op6I/ITaJ'IeI71 AJI1 ABYXAaTOMHBIX T'OMOSIACPHBIX MOJICKYIIL.

HEMPEPBHIBHOTO

Bapuanuonnsiii meron Putna. CekynsipHoe ypaBHeHue. [IpuMeHnenue Merosa K IByXaTOMHBIM
TETEPOSIAEPHBIM MOJIEKYJIaM.

MonekyapHbI€ TEPMbI JBYXaTOMHOW FE€TEPOSAEPHON MOJIEKYIIBL.
BpamatenbHble MOJIEKYISIPHBIE CIIEKTPHI.
KonebaTenpHO-BpamaTeIbHBIE CIIEKTPBI MOJICKYI.

[Tpunuun ®@panka-Konaona.

[Tonocateie ontrudeckue cnekTpsl. Jluarpammer @oprpa.
PeHTreHoBCKME MONEKYIISAPHBIE CIIEKTPBL.

DoHJ OLIEHOYHBIX CpeacTB IJadd l'[pOMe)KyTO‘IHOﬁ aTTeCTAllMi IO AU CHHUIIJIMHE. (B

NPHJIOKEHUH)

6.1 BKIIFOYAFOLIINNA:

Hepequb KOMIIETCHITUI BBIITYCKHUKOB

sTanax ux GopMupoBaHUs

00pa3oBaTeNbHON  MPOrpamMMBbl
YKa3aHUEM pe3yJbTaTOB OOy4YeHMs (3HaHWM, YMEHMi, BIaJCHUN), XapaKTEpU3YIOUIUX 3Talbl MX
(hopMHpOBaHUsI, ONMCAHUE MOKa3aTeled M KpUTEpUEB OLIEHMBAHUS KOMIIETEHIMH Ha pa3IMYHbIX

(OTIK-1) CriocoOHOCTP UCTIOB30BATh B MPO(ECCHOHATBHOM AeITENbHOCTH 0a30BbIe €CTECTBEHHOHAYYHBIE

3HaHHW, BKJIIOYasd 3HAaHUA O IPECAMETE U 00BbeKTax HU3YUYCHHA, METOAAaX UCCIIEAOBAHUA, COBPEMCHHBIX
KOHICTIIUAX, JOCTHIKCHUAX U OTPAHUYICHUAX €CTCCTBCHHBIX HAYK (npexc;[e BCE€T'0 XMMHUU, 6I/IOJ'IOFI/II/I,

OKO0JIOTHH, HAYK O 3€EMJIC U T-Ie.]'IOBeKe)

OIIEHKH C®OPMHUPOBAHHOCTH KOMIIETEHIIUA

HNuanka
MJ10X0 O0YeHb
TOpRI Hey/0BJie | YI0BJETB X0poLIo
KoMmer TBOPUTEJI | OPUTEJIbH XO0po11o orjauuno | PeBO
CHITHH BHO 0 CXOIH
0




OtcyTcTB YpoBeHb
W€ 3HaHUM 3HaHUH B
TEOpeTHYe o0beMe,
CKOromMare YpoBeHb COOTBETCTB Vpose
Yposenb | Munuman .
puaia. N 3HAHUU B yromeM YpoBeHb Hb
3HAHMI bHO .
OGLGMG, IporpamMme 3HAHUHU B 3HaHU
HeBo3mox | Huxke JOIIyCTUM
. cooTBeTCTB | IOATOTOBKH | oOBEME, B
HOCTH MHHHUMAJIb | BIA
YIOIEM . JomymieHo | coorserctn 00BeM
3HaHus | OLICHHUTH HBIX yYpOBEHb
. nporpamme | HECKOJIBKO | yromem e
MTOJTHOTY TpeOOBaHM | 3HAHUH. ’
. . noAroToBky | HECYHIECTBE | mporpamMMe | mpesbl
3HaHUU . Umenu | Jonymien
. Honymeno | HHbIX HOJTOTOBKH | 11a10
BCIICJICTBH | MECTO 0 MHOTO 6
HECKOJIbKO | OIIHOOK , 0e3 eM
€ OTKa3a rpyobie HETpyObIX
HEerpyObIX OIHOOK. TIporp
oOydarom | OMUOKW. | OIIUOKH.
OLINOOK aMMy
erocsi ot
OO
OTBETa
TOBKH
OtcyTtcTB [Iponemonc [Ipon
ne TPUPOBAHBI E€MOHC
MHMHUMAJIb BCE TPUPO
HBIX OCHOBHEIC BaHbI
. [Iponemonc
YMEHHH . YMEHHUSI. BCE
[IponemoH | TpupoOBaHBI
Hepo3mox Peniensr IIponemoHC | OCHOB
CTPUpPOBAaH | BCE
HOCTb Ipu BCE TPUPOBAHBI | HbIE
Bl OCHOBHBIE
OIIEHUTh OCHOBHBIE BCE MEH
PCHICHAN | hoBHBIC YMEHUSI. y
HaJIn4ue 337249 . OCHOBHEBIE usl,.
. CTAHAAPTH | vy repms, Pemensr B p ’
SHUI BITIOJTHEH SHUSI,pe ere
M bIX 3a/18T | perens | Bce YMEHIPLD
BCIIEJCTBH | ge Bl BCE IIICHBI BCE HBI
THIIOBBIE OCHOBHEBIC
€ OTKaza 3aJ1aHUS, B | OCHOBHBIC BCE
5 IPOACMOH | sanaup ¢ | 3amaun ¢ ’
00yuarony MOJTHOM 33144 C OCHOB
YmMenus i CTpUpOBaH HerpyObIM | HETrpyObIMU
erocsi ot B o0beMe, HO | OTZIEIBHBIM | HbIC
i OIIIMOKAMH.
OTBETa HEKOTOpbIE | U 3aja4
OCHOBHBIC | 116 kamu | BeimonseH P
c HECYIIECTBE | H.
YMEHHS. b1 BCe y
B HeJodeTaMH | HHBIMHEI0Y | Beimo
BITIOJTHEH | 3a/IaHUs, B
memn ’ eTaMH, JHEH
BI BCE TTOJTHOM
MECTO 5 BBIIIOJIHEHBI | BI BCE
3aJaHus o0Beme, HO
rpyObie ’ BCE 3aJaHUS | 3a1aH
HO HE B HEKOTOPBIC
OLIMOKH. p B ITOJTHOM us, B
MOJTHOM c
oOBbeMe. MIOJTHO
oObeMe. HeJI0YeTaMH
M
O0ne
Me
0e3

HEI04




€TOB

[TIponemonc IIpon
TPUPOBAHBI €MOHC
OTeyTeTs | Tpu Wmeercs | [Ipogemonc | Gasosbie TIpoaemMonC | 1m0
e peliCHun | MUHUMAJIb | TpppoBaHbl | HABBIKU TPUPOBAHDBL | pay
BIAICHUA | craHnapTH | HBI 6a30Bble HaBbIKH TBOpY
MATCPUAL | pix 3ana4 6 HaBBIKH fpu rpu eCKH
OM. He Habop pelieHnn — HOIXO
HeBosmox | pponemon | HABPIKOB | mpu cTaHmapTHHI | P 1K
HOCTb crpuposan | M pelIeHun X 3ajau 6e3 | HECTAHAAPT peme
HaBblk | onenuts b1 Gazopere | PEWEHHS | crapmapThel | ommbok m | HPIX 3443 HIEO
HAINYME | gaBLIKH. CTaHIapTH | x 3339 ¢ HEJI0YETOB. 6e3 ook HeeTa
HaBBIKOB bIX 3a/1a9 € | gekOTOPBIM " HIApT
Beencteu | YIMenn HEKOTOPBI | i HCJIOYCTOB. eI
e orkaza | MECTO MH HeZoueTaMu sanaq
00yHaroLL rpyObie HeZo4yeTa
erocsi OT OIMOKU. | MU
OTBETa
Hlkama |[0-20% |[20-50% |50—-70% | 70-80 % 80-90 % 90-99 % 100%
OILICHOK
o
IIPOLIEHT
y
MIPaBUIIb
HO
BBITIOJIHE
HHBIX
KOHTPOJ
BHBIX
3aJJaHUN
(OIIK-3) criocobHOCTE MCIOIB30BaTh 0a30BbIE TEOPETUUECKUE 3HAHUS (yHIAMEHTAJIbHBIX PAa3IesiOB
o01Iel 1 TeopeTHUECKON (PM3HUKH ISl pelleHHs TPOPECCHOHANBHBIX 33124
OIIEHKH C®OPMHUPOBAHHOCTHU KOMIETEHIMA
HNuauka
IJIOXO O04YeHb
TOpPbI Hey/l0BJIe | YAOBJIETB X0powIo
Kommer TBOPUTEJI | OPUTEJIbH XOpo1Io orjuyHo | MPeBO
eHIMHU LHO o CXOIH
0
OtcyrcTB | Ypoens | MunnMan | YpoBeHb YposeHb YpoBeHb
SHAHHMA | pe 3HAHUH | 3HaHMil BHO 3HaHMI B 3HAHUM B 3HaHMI B
TCOPCTUYC | HIDKE JOTMYCTUM | 00beMe, o0BeMe, o0BeEME,
CKOIOMAaT€ | MUHUMAJIb | BIA COOTBETCTB | COOTBETCTB | cOOTBETCTB

Ypogse




puaia. HBIX YpOBEHB YIOIIEM VIOIIEM YIOILIEM Hb
TpeOOBaHU | 3HAHUIA. mporpaMMe | mporpamMme | mporpamMme | 3HaHH
HeBo3mox | . N
i. Umenu | JlomymieH | MOATOTOBKH | MOJTOTOBKU | MOATOTOBKHU | i B
HOCTb
MECTO 0 MHOTO . Homymeno | . Jlonymiero | , 6e3 00beM
OIICHUTH
rpyobIe HETpyOBIX | HECKOJIBKO | HECKOJIbKO | OIIMOOK. e,
MOJIHOTY
5 OIIMOKH. OIIUOKH. HErpyobIX HECYIIECTBE MIPEBBI
3HAHUU
O1MO0K HHBIX nIaro
BCJICJICTBU
[0)1135(310) % IeEM
€ OTKa3a
5 nporp
o0yuaro
Y4aroI] aMmMmy
erocs ot
oAro
OTBeETa
TOBKU
OtcyTtcTB [Iponemonc [Ipon
ue TPUPOBAHBI €MOHC
MUHUMAJb BCE TPUPO
HBIX OCHOBHBIE BaHbI
YMEHHH . Tpoaevorc | YMEHUA. BCE
Hesozmox TTpozeMon | TpUpOBAHEI Pemenst - OCHOB
OJIEMOHC
HOCTb CTpUpOBAH | BCe BCE p HbIE
TPUPOBAHBI
OLICHUTh IIpn - OCHOBHBIC OCHOBHBIE pup yYMEH
BCE
HaJI4ue PEMCHHA | (popnpie | yMeHH. 3a/1a4u . us,.
7 OCHOBHBIC
YMEHUHI CTAHMAPTH | v\ iapyrg. PeleHs! Beinonuen Pewre
SHUS,pe
BCIEACTBHU | BIX 3al1a4 PeleHs! Bee BI BCE w P HEI
IIICHBI BCE
€ OTKa3a HE THIIOBBIE | OCHOBHEIC 3a/aHus, B BCE
OCHOBHBIE
oOyuarol | MpoJeMOH 3a1Q4H ¢ 3aIQ4H ¢ MIOJTHOM OCHOB
3a/1a4u ¢
Vvenms | €TO¢T OT CTPUPOBAH | yornGriv | HerpyGbIME o0Beme, HO HBIE
— OTJENbHBIM
OTBeTa BI - ommbKamy. | HEKOTOpBIE 3a/1a4
u
OCHOBHBIC | i6kamu | Bemonaen | © H.
HECYIIIECTBE
YMCHUSL. B BCE HEeJ04YeTaMU yim Beimio
HHBIMHE]IOY
" Brmonaen | 3agadus, B JTHCH
MEIH eTaMH, Bl BCE
bl BCE TTOJTHOM
MECTO BBINIOJIHEHBI | 35721
6 3aJJaHUs o0beMe, HO
IpyobIC BCC 3a/1aHUS | yq
ommbky. | HO HE B HEKOTOpBIE
B MTOJIHOM HOJIHO
MIOJIHOM c
obbeme. M
o0beme. HeJ0YeTaMH
Ob6mwe
Me
6e3
HEJI04
€TOB
Hagbiku [pu Umeercs | Mponemonc | [IPOAEMOHC | 11y07evone | TIPOA
pelIeHHH | MEUHEManb | TpupoBampl | [PAPOBAHBL | ryynopansr | SMOHC

OtcytcTB




ue CTaH/JApPTH | HBIN 0a30BbIe 0a3oBbIe HaBbIKU TPUPO
BIIAJCHUS | BIX 3a7a4 HaBBLIKH HAaBBLIKH BaH
Martepuan | He Habop Tipn TBOPY
oM. IpOTeMOH HaBBLIKOB npu pH pelIeHnn —
Heosmo | CTpEpoBan JUIST pelieHuu pelieHnn HECTAHAAPT | oo
HOCTE b1 Gazoppre | PCICHAS | CTAHJAPTHBI | CTAHAAPTHBI | HBIX 3a1a1 | o
OLICHUTD HABBIKIL CTaHJIAPTH | X 3a/1a4 C X 3a1a4 6e3 | 0e3 omuboK peme
HATHIC BIX 33]1a4 C | HEKOTOPHIM | OIIHUOOK | u IO
HABBIKOB Nmenn HEKOTOPBI | U HEJ0YCTOB. | HEIOYCTOB. | ..
senencren | MECTO MH HE0YETaMHU HIapT
¢ oTKa3a rpyobIe HeJo4veTa HBIX
o6 yuasom OmMMOKH. | MU sanau
€rocst ot
OTBETa

Illkama |0-20% 20-50% | 50-70% | 70-80 % 80 —-90 % 90 - 99 % 100%

OIIEHOK

o

IPOLICHT

y

IPaBHIIb

HO

BBITIOJTHE

HHBIX

KOHTPOJI

BHBIX

3aJaHuM

6.2 OnucaHue MIKAJI OLeHMBAHNUSA

Kpurepun oneHok 3k3aMeHa:
OueHka omauuno — WCYEPHBIBAIOIIEE BIAJACHUE MPOTPAMMHBIM MaTEepUaloOM,
MOHMMAaHNE CYIIIHOCTH PacCMaTpPUBAEMbIX MPOLIECCOB U SBJIEHUH, TBEP/I0E 3HAHUE OCHOBHBIX
MOJIO)KEHUN JTUCIUIUIMHBL, YMEHHE NPUMEHSATh KOHLENTYyaJbHBIM ammapar IMpu aHalIu3e
aKTyaJIbHbIX MpoOieM. Jlormuecku mocienoBaTeNnbHble, COJEp)KaTeabHble, KOHKPETHBIE
OTBEThl Ha BCE BOMNPOCHI 3K3aMEHALMOHHOTO OWJieTa M Ha JIONOJHUTENbHBIE BOIPOCHI,
cBOOOIHOE BIIaJiIeHHe UCTOUHUKaMU. [IpakTHueckas yacTh Kypca YCIHEIIHO BIIOJIHEHA.
Ounenka xopowo — [OCTaTOYHO TIOJHBIE 3HAHWS MPOrPaMMHOIO MaTepHana,
NpaBUWIbHOE MOHMMAaHUE CYTH BOIPOCOB, 3HAHWE OIpENCNICHUH, yMeHue (GOopMyJInpoBaTh
OTtBeTHI

TC3UCHI XO0Ts

U ApryMmMcCcHTEI. IMOCJICOOBATCIIBHBIE W B ICJIOM IIPaBUJIBHBIC,
JOIMYCKATCA HCETOYHOCTHU, IOBEPXHOCTHOEC 3HAKOMCTBO C OTACIbHBIMHU TCOPUAMHU H
q)aKTaMI/I, JOCTAaTOYHO q)OpMaJ'II)HOG OTHOIICHHUE K PEKOMCHAOBAHHBIM [JIA IMOATOTOBKH

MaTcpuraiaM. HpaKTI/IquKaﬂ YacCTb KypcCa YCIICITHO BBITIOJIHCHA.



Onenka  ydoenremeopumenvHo —  (parMEHTapHbIE  3HAHMSA,  PACIUIBIBYATHIC
npeacTaBieHuss o mnpeaMere. OTBET COAEPXKUT Kak IpPABUJIbHBIE YTBEP)KICHUS, TaK U
OLIMOKH, BO3MOXHO, IpyObIe. VICIBITyeMBbIi TJI0X0 OPUEHTHPYETCS B y4eOHOM MarepHaie, He
MOKET YCTPAHUTb HETOYHOCTHM B CBOEM OTBETE Ja)X€ II0CI€ HaBOJISIIUX BOIPOCOB.
[TpakTHyeckast 4acTh Kypca YCHEIIHO BBIIIOJIHEHA.

OneHka neyoosnemeopumenbHo — OTCYTCTBUE OTBETA XOTs Obl HA OJUH U3 OCHOBHBIX
BOIIPOCOB, JIMOO IpyOble OMIMOKM B OTBETaX, MOJIHOE HEHNOHMMAaHME CMbICIA MpoOieM, He
JIOCTaTOYHO IIOJIHOE BJaJeHUEe TepMHuHOJoruen. IlpakTuueckas 4acTe Kypca HE BBIIIOJIHEHA
WIY BBIIIOJIHEHA HE B NTOJIHOM 00BbEME.

Kputepun onenok 3auera:

3aumeno  — YCIIEIIHOE  BBINOJIHEHME INPAKTHUUECKUX  3aJaHui, BbLAAHHBIX
npernojaBaTesieM,  BJIAJEHUE  I[POrpaMMHBIM ~ MaTepUalioM, IIOHUMAHUE  CYIIHOCTH
paccMaTpUBaeMbIX TPOLIECCOB U SBICHHM, YMEHHE CAaMOCTOSATEIBHO O0O3HAYUTH TOUYKH
AaKTHBHOI'O POCTa HOBOT'O 3HAHUS.

He3aumeHO — HEBBIIOJIHECHUE IPAKTUYECKUX 3aJaHMil, BBIAAHHBIX IIPENoAaBaTelieM,
IIOJTHOE HEMTOHMMAaHHUE CMbIC/Ia MPo0JIeM, HE IOCTATOYHO IOJHOE BJIAJIEHUE TEPMUHOJIOTHEH,
HEYMEHHE CaMOCTOATENIbHO 0003HAUUTh IPOOJIEMHBIE CUTYALIUH.

6.3 Kputepuu u mnpoueaypsl OleHHBAHUS Pe3yJbTAaTOB O0y4YeHHs] 1O MOAY.JIIO,

XapakTepu3yommXx 3Tanbl popMupoBaHUs KOMIETEHIIUIA.

JI1s1 olleHUBaHUS Pe3yJIbTATOB 00y4eHHUs] B BU/Ie 3HAHUIH MCIIOJIb3YIOTCH CJIeyIoIme
npoueaypbl M TEXHOJIOTHH:

- HHOUBUAYyalIbHOE coOeceI0BaHue,

- MUCbMEHHBIE OTBETHI HA BOIIPOCHI.

I[.J'Iﬂ OLlCHUBAHUA PE3yjabTaTOB Oﬁy‘leﬂl/lﬂ B BHJle YMEHUH U BJAJeHUH HCIIOJIB3YHOTCHA
caeayrumme npoueaypbl 1 TEXHOJOIMU: IPAKTHICCKUEC KOHTPOJIBHBIC 3aJIlaHNA. Turbr
MPAKTUYCCKUX KOHTPOJIbHBIX BaﬂaHHﬁI

- YCTAHOBJICHUC TTOCJICIOBATCIIbHOCTHU (OHI/ICEITL AJITOPUTM BBIITOJIHCHUA ,Z[CI\/’ICTBI/IH),

- YKa3aTb BO3MOKHOC BJIIMAHUC (1)aKTOp0B Ha MOCJICACTBUA p€ain3alluil YMCHUA U T. /.

- OTUCT

6.4 Tumnossie KOHTPOJIBHBIC 3a/laHud HWJIM HHBIC MaTCpHAJIbI, H€06XOI[I/IMBI€ JJI1  OICHKH

pe3yNbTaToB O0yUeHUsl, XapaKTEPU3YIOLIUX 3Tallbl POPMUPOBAHUS KOMIETEHIIMNA U (WIIK) IS
UTOTOBOT'O KOHTPOJIS CPOPMUPOBAHHOCTH KoMIeTeHIMHU. (B npunoxxenun)

6.5 Meronuueckue MaTepuabl, OMpeIesIolre Mpoueaypsl onleHuBanus. (B npunoxennn)

1.

2.

7. YueOHO-MeTOANYECKOEe U HH(POPMaLIMOHHOe o0ecnieueHne Moay sl «O0mas pusuka
a) OCHOBHas JIuTeparypa:
Pazoen «Mexanuxa»

MartgeeB A.H. Mexannka u Teopust OTHOCUTENBHOCTH. M.: Briciias mkona, 1976.
http://www.lib.unn.ru/php/details.php?Docld=239865 (33 sk3)

Crpenkos, C.I1. Mexanuka [ Q1eKTpOHHBIN pecypc] : yued. mocodne — DIeKTPOH. JaH. —
Canxkr-IlerepOypr : Jlanb, 2005. — 560 c¢. — Pexwum nocryna:
https://e.lanbook.com/book/589



http://www.lib.unn.ru/php/details.php?DocId=239865

. CusyxwuH /[.B. O6muii kypc pusuxu. T.1. Mexanuka. M.: Hayka, 1989.
http://www.lib.unn.ru/php/details.php?Docld=465658 (129 3x3)

. COopnuk 3a1a4 1o oduiemy kypey ¢usuku. B 5 xu. Ku. I. Mexanuka [DnekTpoHHBIH pecypc]
/ Ctpenkos C.I1., CuByxun /I.B., Yrapos B.A., fIxosneB U.A.; [lox pen. . A. Skosnesa. - 5-
e u3z., crep. - M. : DUSMATIINT, 2006. -
http://www.studentlibrary.ru/book/ISBN5922106023.html

. Uponos, N.E. 3agaun no obmieit pusnke [ DNeKTpOHHBIH pecype] : yued. mocodue —
OnektpoH. gaH. — Cankr-IlerepOypr : Jlanp, 2016. — 416 ¢c. — Pexxum nocryma:
https://e.lanbook.com/book/71750

. O0muii pusmdeckuii mpakTuKyMm. Mexanuka: [y4de6. mocodue s ¢pu3. crienualbHOCTEN yYH-
ToB]. - M.: U3a-Bo MI'Y, 1991. - 269, [1] c.
http://www.lib.unn.ru/php/details.php?Docld=10248 (19 sx3)

. WBeponora B.U. (pen.) ®uzndeckuii mpakTUKyM. MexaHuKa U MOJICKYIsipHas (pu3uka (2-e
u3a.). M.: Hayka, 1967 http://eqworld.ipmnet.ru/ru/library/books/Iveronoval967ru.djvu

. @annee M. A. - DiemeHTapHas 00pabOTKa pe3yIbTaTOB IKCIIEpUMeHTa: yueb. mocobue. - H.
Hogsropoa: 13a-so Huxerop. roc. yu-ta, 2004. - 120 c.
http://www.lib.unn.ru/php/details.php?Docld=467611&DB=1 (196 3k3)

Pazoen «Tepmoounamuka u MoneKkyaapHas Qu3ukar

MatseeB A.H. MonekynsapHas ¢usuka. M.: Beiciias mikona, 1981.
http://www.lib.unn.ru/php/details.php?Docld=259889&DB=1 (121 3k3)

CusyxuH /[.B. O6muii kypc ¢pusuku. T.2. TepmonuHamuka u MojieKyispHast pusuka. M.:
Hayxka, 1990. http://www.lib.unn.ru/php/details.php?Docld=66961&DB=1 (92 3k3)

COopuuk 3amad o obmemy kKypey pusuku. Kuaura |l. TepmoaguHamuka 1 MOJIEKyIIsipHAS
¢duzuka [Dnexkrponnslii pecypc] / ['uu3oypr B.JL., Jlepun JI.M., CuByxun /1. B., SIxoBnes
N.A; Tlog pea. A. B. CuByxuHna. - 5-e u3z., crep. - M. : ©USMATIIUT, 2006
http://www.studentlibrary.ru/book/ISBN5922106031.html

Wponos, N.E. 3agaun no obmieit pusnke [ DIeKTpoHHBIH pecype] : yued. mocoone —
OnextpoH. naH. — Cankr-IlerepOypr : Jlanp, 2016. — 416 c. — Pexum nocrymna:
https://e.lanbook.com/book/71750

NBeponosa B.U. (pex.) ®usznueckuii mpaktukyM. Mexanuka 1 MoJieKyJsipHas usuka (2-e
u3n.). M.: Hayka, 1967 http://eqworld.ipmnet.ru/ru/library/books/lveronoval967ru.djvu

danneer M. A. - DiieMenTapHas 00pabOTKa Pe3y/IbTaTOB IKCIIEPUMEHTA: yueb. mocodue. - H.

Hogsropoa: 13a-so Huxerop. roc. yu-ta, 2004. - 120 c.
http://www.lib.unn.ru/php/details.php?Docld=467611&DB=1 (196 3k3)

Pazoen «Inekmpuuecmeo u macnemuszm»

Kanamnukos C.I'. Onextpuyectso. M.: Hayka, 1985.
http://www.lib.unn.ru/php/details.php?Docld=78069&DB=1 (50 sx3)

MatseeB A.H. OnexktpuuectBo u MarHeTusM. M.: Beicimias mkomna, 1983.
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CusyxuH [I.B. O0mwmit kypc pusuku. T.3. DnextpuyectBo. M.: Hayka, 1983.
http://www.lib.unn.ru/php/details.php?Docld=66964&DB=1 (46 k3)

CoOopnuK 3ama4 o obmemy Kypcy pusuku. B 5 1. Kaura 1. DnektpuuecTtBo u MarHeTusm
[Onextponnslii pecypc] / Crpenkos C.I1., CuByxun JI.B., Xaiikun C.3., Dnprun ULA.,
SxosneB N.A.; ITox pen. . A. flkosnesa. - 5-¢ uz., ¢ Tep. - M. : DUSMATIIAUT, 2006. -
http://www.studentlibrary.ru/book/5-9221-0604-X.html

danneer M. A. - DiieMenTapHas 00pabOTKa Pe3yIbTaTOB IKCIIEPUMEHTA: yueb. mocodue. - H.

Hosropoa: N3n-Bo Huxerop. roc. yu-ta, 2004. - 120 c.
http://www.lib.unn.ru/php/details.php?Docld=467611&DB=1 (196 3k3)
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Pazoenwvt «Koneoanus u ¢onnvi. Onmura»
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http://www.lib.unn.ru/php/details.php?Docld=81332&DB=1 (52 3k3)
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Pazoen «Amomnasa ¢uzuxa»

1. MarseeB A.H. KBantoBas MexaHuka u crpoenue aroma. M.: Beic. mkomna, 1965.
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9. CobGenpman N.U1. Benenue B Teoprro aTOMHBIX crieKTpoB. M.: TUDMII, 1963.
http://eqworld.ipmnet.ru/ru/library/books/Sobelman1963ru.djvu
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1977. http://eqworld.ipmnet.ru/ru/library/books/Savelev_TeorPhys t2 1977ru.djvu
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B) IporpamMmHoe obecrneueHue u HTepHEeT-pecypehl:
http://phys.unn.ru/library.asp?contenttype=Library

7. MaTtepuajbHO-TeXHHUYECKOe oOecrieueHne Moayas «Oomasi pusukar

MIOMEIICHUS JI IPOBEACHUS 3aHIATHI: JIEKUMOHHOTO THIIa, CEMUHAPCKOr0 TUIA, TPYIIOBBIX U
WHUBUIYAJIbHBIX KOHCYJIBTALMM, TEKYIIErO KOHTPOJISA U TPOMEXKYTOUYHOM aTTECTALlUH, & TAKKE
MOMEIIEHUS JIJIsl XpPaHEHHs ¥ TPO(PUIAKTHIECKOT0 00CTyKUBaHUsI 000PY/I0BaHUS U TIOMEIICHHS
JUTSL CAMOCTOSITEIBHON pabOThI 00YYarOMIMXCsl, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOM C
BO3MOKHOCTBIO MOKIIIOUEHUS K ceTH "MHTepHeT" n o0ecnieueHreM 0CTyna B JJIEKTPOHHYIO
uH(popMallMOHHO-00pa3oBarenbHyto cpeny HHI'Y

[Tporpamma cocrapiieHa B cooTBeTCTBUH ¢ TpeboBanusmMu O®I'OC BO ¢ yueToM pexkoMeHIanui u
[TpOOII BIIO no nanpasnernto 03.03.02 «Duzuka» npoduis moarotoBku «Kpucramiopusnuka.

Astopsl: nonentsl kadenper KPO® 3aiinesa E.B., Karkosa M.P., Mapsraes M.O.

Peuenszenr (b1)

3aBenyronmii kKageapoit

[Tporpamma PEKOMEHI0BaHA Ha 3acelaHuu Kageapsl Kpo® oT
roja, mpotokomn Ne

HporpaMMa oz(o6peHa Ha 3aceJaHud METOJMYECKOM KOMHCCHH (1)H3HLIGCKOFO CI)aI(y.TIBTeTa oT
roJa, mpoTOKOJI Ne




[Tpunoxenue

OIIK-1 CriocoGHOCTE UCTIONB30BaTh B MPOECCHOHATFHON AeSITETFHOCTH 0a30BbIe €CTECTBEHHOHAYIHBIE
3HAHWS, BKJIIOYAsl 3HAHUS O MIPEIMETE U 00BEKTaX U3yUEHHS, METOJ1aX UCCIICIOBAHNUS, COBPEMCHHBIX

KOHICNIHNAX, JOCTHIKECHUAX U OI'PaHUICHUAX €CTECTBCHHBIX HAYK (npe;w:[e BCCro XuMuu, 6I/IOJ'IOFI/II/I,

9KOJIOTHH, HAYK O 3€EMJIC U T-ICJ'IOBeI(e)

—_—

IInanupyemsle Kpurepuu onenuBanus pe3y/jbTaToB 00y4eHHs
pe3yJabTaThl
o0yuenns *(Tokazarenu
JOCTIDKSHUSI 331aHHOTO 1 2 3 4 5
YPOBHSI OCBOSHHS
KOMIIETCHIIUH )
3HATb OtcyrcrBue |®@parmenrapHoe |B memom ycnemHoe |B nienom yememinoe, Ho |Y criemHoe 1
(bYH,HaMeHTaHBHBIe 3HAHUN 3HAHUEC 3HAHHUEC coacpxkamiee CHUCTEMATUYCCKOEC
(¢yHmaMeHTaNbHB! |pyHIAMEHTAIBHBIX |OTICTbHBIC IPOOENBl  |3HAHHE
HOHATHS, 3aKOHBI 1 X HOHSTHBH, MOHSTUBH, 3aKOHOB |3HaHHE (yHIaMEHTaIBHBIX
MOACIn 3aKOHOB U U MoJIeneit byHIaMeHTaTBHBIX MOHATHBH, 3aKOHOB
KJIACCUYECKOU Mozenen KJIaCCHIECKOM NOHATHBH, 3aKOHOB M [Mozenek
KIIaCCUYECKON ¢usukn MoJIeJIel KllacCuuecKol [K1accu4ecKoi
(bI/BHKH' ¢$u3uKH. ¢buzuKn ¢buzuKu
YMETb: IPUMEHSATH OtcyrcrBue |YacTuaHO B nenom B nenom ycnemHoe, Ho | ChopMupoBaHHOE
YMEHUH OCBOCHHOE YCIIEIIHOE, HO HE  |conepikaliee YMEHHE MIPUMEHSTh
3aKOHBI . yMeHHe CHCTEMAaTHUEeCKH  |OTHeNbHBIC IPOOENbl  |3aKOHBI
KIIaCCUYCCKOU MIPUMEHATh OCYILECTBIIAEMOE  |yMEHHE IPUMEHSTh KJIaCCUYECKON
(bI/I3I/IKI/I JJTA aHaJii3a 3aKOHBI YMEHHE IIPUMEHSTh |3aKOHBI KIIacCH4ecKoil |(u3uku s anammsa
KJIaCCHYECKOH 3aKOHBI Gu3uKM JUIL aHANM3a  |IIPOLIECCOB,
[pOLECCOB, buzuku Uit KIIACCHYECKOIt TIPOLIECCOB, MIPOHUCXOSAIINX B
IIPOUCXOAAIINX B aHAIIN3a ¢dusukn It MIPOUCXOAAIINX B Pa3IUIHbIX
pagHI/ILIHBIX Iponeccos, aHaJin3a NpOoOUECCCOB, |pa3INIHBIX (1)I/I3I/I‘{CCKI/IX
MPOUCXOJAIINX B |TIPOMCXOMANINX B M3MYECKUX Ipoleccax | mporueccax
@HSHHGCKHX pgsnnqnmx p§3npmm,1x ¥ b P
IIporeccax. busnyeckux buzyeckux
Hporeccax. rfporneccax
BJIAJIETh: HaBbIKaMu |OtcyrcTaue |®parmenTaproe (B memom B uenom ycnemnoe, Ho | Ycnemnoe u
HaBBIKOB MPUMEHEHHE YCIIEIIHOE, HO HE  |coneprkaliee CHCTEMaTHYeCKOe
peHICHA 3a/1a4, HaBBIKOB CHCTEMaTHYeCKOe |OTaenbHbIC MPOOETbl  [mpuMeHeHue
OCHOBBIBAsICh Ha pelienus 3amad, |OpHUMeHeHne MPUMEHEHHE HaBBIKOB |HABBIKOB PEIICHUS

3HaHUAX,

IMOJIYYCHHBIX B X0O€

OCBOCHHSA MOIYJIA.

OCHOBBIBAsICh Ha
3HAHUSAX,
MOJIyYEHHBIX B
X0JI€ OCBOCHUS
MOJYJIA.

HAaBBIKOB PEIICHUS
3a7ad4,
OCHOBBIBAsICh Ha
3HAHUSX,
NOJyYEHHBIX B X0/1€
OCBOEHUS MOZYJIS

peleHns 3a1a4,
OCHOBBIBAsICh Ha
3HAHUSX, MOTYUCHHBIX
B XOJI€ OCBOEHHS
MOJLYJIS

3a/1a4, OCHOBBIBASICh
Ha 3HaHUX,
MOJTyYEHHBIX B XO/1€
OCBOEHUS MOAYJIS

OIIK-3 criocobHOCTh HCIOIB30BaTh 0A30BBIC TEOPETHUECKUE 3HAHUS (DyHIAMEHTATBHBIX pa3/eNioB o0mIei

n TeOpeTH‘leCKOfI (1)I/I3I/IKI/I JJIs1 pCLICHUA HpO(l)CCCI/IOHaJ'IBHLIX 3agad



IInanupyemsie
pe3yJbTaThl
00y4eHus *(okazaTenu

Kpure

PUHN OLICHUBAHUSA Pe3y/ibTATOB oﬁy'{e}mn

JOCTIKEHUS 31aHHOTO 1 2 3 4 5
YPOBHSI OCBOSHHS
KOMIIETeHITHH)
3HATH: OCHOBHBIE OtcyrctBue |OparmenrapHoe |B menom ycnemnoe |B nenom yenemsoe, Ho | Y cnemiHoe 1
3HaHUH 3HaHNE OCHOBHBIX [3HAHHE OCHOBHBIX |cOzepiKaliee CHCTEMaTHYECKOe
(bHSquCKHe ABJICHUA bu3uIecKux (bu3mIECKIX OTZeNbHbIE TPOOeNBl  [3HAHHE OCHOBHBIX
1 3aKOHBI. SIBJICHHH U 3aKOOB |sIBICHU# U 3aKOHOB |3HaHHE OCHOBHBIX (bU3UYECKHX SIBICHUI
(U3UYECKHX SBICHUH U (1 3aKOHOB
3aKOHOB
YMETb: IPUMEHSTH OTcyT(:,'TBI/Ie YactuyHo B nenom B nenom ycnenrtnoe, Ho [ChopmupoBaHHOE
yMeHuit OCBOEHHOE YCIEILTHOE, HO HE  |cofepaKaliee yYMEHHE IPUMEHATh
HOJTyICHHBIC 3HAHUA yMeHHe CHCTEMAaTHUECKH  |OTHAenbHBIC MPOOENbl  |MOTydeHHbIE 3HAHHS
JJIs1 pCIICHUA MIPUMEHSTh OCYILIECTBIIIEMOE  |yMEHHE IPUMEHATD JUTSE PEILICHUS
HpO(l)eCCI/IOHaJ'IBHBIX TIOJTY4€HHBIE YMEHHUE NPUMEHATDH |IIOJTYUYCHHBIC 3HAHUA HpO(bCCCI/IOHa.HLHLIX
3HAHUS VIS MOJTy4eHHEIE JUISL peLIeHHsT 3amaq
3ajad. penreHus 3HAHMS JUIS npodeccnoHaIbHBIX
npodeccnoHanbH |pemenus 3amaq
BIX 3371a4. npodeccHOHaTEHBI
X 3a7ad.
BJIAJIETh: OCHOBaMU OtcyrcrBue |®parmenrapHoe |B nenom B nenom ycnennoe, Ho | YcnemHoe u
o HaBBIKOB IIpUMEHEHHE YCIIENIIHOE, HO HE  |coziepikaliee CHCTEMaTHYEeCKOe
KITaCCHHeCKOn OCHOBaMH CHCTEMaTHUeCKOe |OTHeNbHBIC IPOOENsl  |IpUMEHEHHe
(1)I/I3I/IKI/I u KIIaCCUYECKON MIPUMEHEHHUE NIPUMEHEHUE OCHOBAMU |OCHOBaMH
HCIIOJIB30BATh HUX ¢bm3uky 1 OCHOBaMH KIIACCHYIECKOH (PM3UKH |KITACCHYECKOH
HCTIONB30BaTh UX |KJIACCHYECKOH 1 UCTIONb30BaTh UX IPH | DH3UKU U
I TPOBCACHUN IIPY TIPOBEACHUN | (HU3HUKH 1 MIPOBEACHUN HCTIONB30BATh X MPH
TCOPCTUUCCKUX U TEOPETUYECKUX U |HCIIONB30BaTh UX  [TEOPETUUECKUX H TIPOBEICHUN
SKCIIEPUMEHTABHBIX 9KCTIEPUMEHTAIIBH P IPOBENICHUN  |9KCIIEPHUMEHTANIBHBIX | TEOPETHUECKUX U
BIX QU3UYECKHX [TeOpeTHYeCcKUX U |(hU3HYecKux IKCIIEPUMEHTATBHBIX
(1)I/ISI/I‘IGCKI/IX . HCCIIEIOBAaHUN.  [3KCHEepHMEHTAIBHBI |HCCIIe0BAHUN. bu3nIecKux
HUCCIICIOBAHUU. X (PU3UYECKUX HCCIIEIOBAHHIA.

HCCIIeIOBAHUI.




