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Mporpamma ancumnnnHbl "dusmyeckne ceoricTsa 1 anHamuka monekyn"; 011200.62 dwusuka; npodeccop, A.H. (npogpeccop) PaTkynivH

Mporpammy aucumnnnHbl paspaboTan(a)(n) npodpeccop, O.H. (npodpeccop) PatkynnuH H.d.
Kadoenpa gomsnkn monekynsapHbix cuctem OtoeneHme dpouamkm , Nail.Fatkullin@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto nayyeHns gucumnamHbel "®unsmyeckne CBOMNCTBA U AMHAMKMKA MONEKYN" ABNSAETCSA N3ydYeHune
OCHOB (PU3NKM MONEKYI, UX CTPYKTYPHbIX, MEXaHNYECKNX, MArHUTHbIX N 3N1eKTPUYECKMX CBOMCTB.

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas gucumunnnHa BkntodeHa B pasaen " b3.0B.6 MNpodeccrnoHanbHbIA" OCHOBHOM
obpasoBaTtenbHol nporpammbl 011200.62 duanka 1 0THOCKMTCS K AUCUUMANHAM MO BbIOOPY.
OcBauBaetcs Ha 4 kypce, 7 ceMecTp.

OucumnnuHa (B3.0B.6) BxoanT B BapraTuBHYIO (MPOgonIbHYI0) YaCcTb NPOPECCUOHANBbHOIO LMKNa
(B.3). [Ins 0CBOEHUS ANCLMNAUHBI HEOOXOANMbI 3HAHUS OCHOB TaKMX AUCLUMMMH, KakK: OCHOBBI
MaTeMaTMyecKkoro aHannsa, MeTooB MaTeMaTuyeckon onamnkm, Knaccm4eckom n KBaHTOBOM
MEXaHWKN, MONEKYNSPHON oU3NKM 1 TEPMOANHAMUKMN.

OcBoeHune oncumnanHbl He06X0AUMO ANS U3YHEeHMS AUCUMUMINH, CBA3AHHbIX C AUCLUMMANHOWR
"dun3nyeckmne CBONCTBA U AUHAMUKA MONekyn", n ans ycnewHom npodoecCcrnoHanbHONn 0edTeNbHOCTMW.

3. KomneTteHuumn obyuarowterocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL MU
OK-1 CNocoBHOCTb MCMONb30BaTh B MO3HABATENLHON 1
(0blWeKyNbTypHbIE npodpeccrnoHanbHon fesTenbHOCTN 6a30Bble 3HaHNS B obnacTu
KOMneTeHuunn) MaTemMaTuky N eCTECTBEHHbIX HayK;
OK-1 CMOCOBHOCTb MCMONb30BaTh B MO3HABATENBHON U
(0bLWeKyNbTypHbIE NPOdECCMOHANBbHOW AeaTeNbHOCTVM 6a30Bble 3HaHWNS B obnacTu
KOMMeTeHuunn) MaTemMaTukn N eCTECTBEHHbIX HayK;
OK-3 CcnocobHOCTbIO NpuobpeTaTb HOBbIE 3HAHWUS, UCMONb3YS
(0bLeKkynbTypHbIE COBpeMeHHble 0bpasoBaTenbHble 1 MHEPOPMALMOHHbIE
KOMMNeTeHuunm) TexHonorun (OK-3);
MK-1
n HOCTb MCNONb30BaTh Bble T T
(rporpoccuoammwe [SH000CHCCTe eranuaoars Sasonue Teoperecre aua
KoMMeTeHuunn) P P ’
MK-10 CMOCOBHOCTBIO NOHMMATL W U3naraTb NnonyYyaemyto
(npodpbeccmoHanbHble NHGpopMaLNIo U NPEeACTaBNATb pedynbTaTbhl OU3NYECKNX
KOMMeTeHuunn) nccnenosaHun (MK-10).
MK-2 CMOCOBHOCTb NPUMEHSITb Ha NpakTukKe 6a3oBble
(MpocpeccmonantHbie n OCDGCCI/IOHa}'IFI):HbIe HaBbIKW; g
KOMMeTeHuunn) P ’
MNMK-4 CNocoBHOCTb MCMONb30BaTh CNeLManM3MpoBaHHbIe 3HaHMS B
(NMpodpeccmoHanbHble obnacT omankmn o 0CBOEHMS NPOGUNIbHBIX (ON3NYECKMX
KOMMeTeHuunn) ONCLMNWH;
MK-5 CNOCOBHOCTBIO NPUMEHSTL Ha NpakTnke 6a3oBble
06LwwenpogeccMoHanbHble 3HaHWA TEOPUN 1 METOLOB
(MpocpeccmonantHbie don3n4ecKnx nccnenoBaHnim (B COOTBETCTBMM C Npoconnem
KOMMeTeHuunn) P

noarotosku) (MK-5);
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Mporpamma ancumnnnHbl "dusmyeckne ceoricTsa 1 anHamuka monekyn"; 011200.62 dwusuka; npodeccop, A.H. (npogpeccop) PaTkynivH

Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
MNMK-6 CMOCOBHOCTbIO NONb30BaTbCS COBPEMEHHbBIMM METOAAMU
(npodhbeccmoHanbHble 06paboTku, aHanM3a u cuHTe3da punanyeckor nHgopmaumm (B
KOMMNEeTEHUNI) cooTtBeTcTBUM ¢ npodounem noarotosku) (MNK-6);

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

2. DONIXEH yMeTb:

3. DONXEH BnaneThb:

4. nONXeH OJEMOHCTpUMpoOBaTb CNOCOBHOCTb 1 FOTOBHOCTb:

[eMoHCTpMpOBaTh NOHUMAaHNE CoAepXaHus Kypca, a TakxXe crnocobHOCTb U FOTOBHOCTb K
nanbHeiwemy oby4yeHuto

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLMMIIMHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHnL(bl) 216 yaca(os).
dopMma NPOMEXYTOYHOIr0 KOHTPONS AMCUUNANHBI 9K3aMeH B 7 CEMECTPE.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO Ast AOMNycKa K 3a4eTy
28 b6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpuUTENBHO" (YA0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl Mo AUCLMNIMHE/ MOAYNIO
TemaTuyeckun nnaH ANCUMUMNINHBI/MOAYNSA

Buabl n yachbl
ay,oMTOpHOM paboThbl,

Pasnen
Henens MX TPYA0EMKOCTb Tekywime copmbl
N 'D'"Kn"g:lr;;}:;"b'/ Ce"":"‘:T':’cemecrpa (B wacax) KOHTpONSA
Nekunn MpakTnyeckuelllabopatopHbie
u 3aHATUSA paboTbi

Tema 1. BeegeHuwe,
1.|uenb kypca. ictopus 7 1-2 6 6 0
N3y4eHNs MONeKy .

YCTHbI OnpocC

PernctpaumoHHbIn Homep
Crtpanuvua 4 us 12. — o

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A



Mporpamma ancumnnnHbl "dusmyeckne ceoricTsa 1 anHamuka monekyn"; 011200.62 dwusuka; npodeccop, A.H. (npogpeccop) PaTkynivH

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|

Tema 2. OnekTpuyeckne

MOMEHTbI MONEKY.

MarHUTHbIA MOMEHT YCTHbIA onpoc
2. Monekynbl, / 23 6 6 0

BOCMNPUMMYMBOCTD.

Tema 3.

['eomeTpuyeckune YCTHbIA ONpocC
3. XapaKTepucTunkn / 3-4 / / 0

Monekyn.

Tema 4. BHyTpeHHee
4 [BPalWeHe B MOnekynax. v
‘IMexaHunyeckune

CBOWCTBA MONEKYn.

Tema 5. OnekTpudeckne
CBOMCTBa MONekKyn, ux

5.|CTpyKTypa 1 guHaMuka. 7 6-7 7 7 0
Knaccuyeckuin nooxon.

YCTHbI Onpoc

YCTHbI ONpocC

Tema 6. MarHuTHble
6.[cBOIICTBA MONEKYN U KX 7 8-9 7 7
CTPYKTYypAa.

Tema 7. HekoTtopble
CBeOEeHNsa U3 KBaHTOBOW
7.|MexaHukn. lNocTynatsbl 7 10-11 7 7 0
KBaQHTOBOW MeXaHUKW.

0 YCTHbI Onpoc

YCTHbI ONpocC

Tema 8.
Makpomonekynbl, ux
TUNbl. VipeanbHas
g [nonvmepHas uenb. -
"NoeanbHas Lenb Kak
cnyyanHoe bnyxaaHue.
Camoamndgpdoysus
MOnNeKy .

Tema . NITorosas
" |dopma KoHTpOnNA

NToro 54 54 0

12-14 v v 0 YCTHbIA onpoc

9K3aMeH

4.2 CopepxaHvue oUCLUNMUHbI
Tema 1. BBepeHue, uenb Kypca. UcTtopms uayyeHUs MONEKY.
JNIeKLMOHHOe 3aHsiTne (6 4aca(os)):

BeeneHue, uenb kypca. OnpeneneHme Monekynbl, €€ ycTon4nBoCTb. IcTopus N3y4eHnst Monekyn.
YpaBHeHns MakcBenna, BONHOBOE ypaBHEHWe, NONsSipnu3oBaHHOE U3NyYeHue.

npaktnyeckoe 3aHsitne (6 4yaca(os)):
YpaBHeHus Makcsenna, BONHOBOE ypaBHeEHWE, NONsSpu3oBaHHOE U3NyYeHue.

Tema 2. dnekTpuyeckme MOMeHTbl MoneKkyn. MarHUTHbIN MOMEHT MOJEKY b,
BOCMPUNMUYUBOCTD.

JNIeKLMOHHOoe 3aHsiTue (6 4aca(oB)):

KETPOHHBH
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OneKkTprYeckme MOMEHTbI MONIEKY: MOHOMOMbHBIA, AMNOMbHBIA, KBAAPYNONbHbIA. HAYLMPOBAHHbI
LMMNONbHBI MOMEHT, MONSAPU3YEMOCTb MONEKYNbl. MarHUTHbIA AUMNONbHBIA MOMEHT; MarHUTHBIA
MOMEHT MOJIEKY/Ibl, BOCMIPUUMYMBOCTb. TEH30Pbl MarHUTHOM BOCNPUMMYMBOCTY U NONSIPU3YEMOCTH
MONEKYbI.

npakTtnyeckoe 3aHsitne (6 4aca(os)):

TeH30pbl MArHNTHOW BOCMPUMMYMBOCTY M NMONSPU3YEMOCTU MONEKYbI.
Tema 3. NeomeTpuyeckme xapakTepuCTUK MONeKyI.

NeKuMoHHoe 3aHsiTne (7 4aca(oB)):

["eoMeTpuyeckue xapakTepuctukm monekyn. Pasamepbl Monekyn kak wapos. PaBHoBeCHas
KOHQourypaumns Monekynbl, S0epHbIA, CKENeT OBYX-, TPEX- U YETbIPEXATOMHbIX MONEKY. AAepHbIA
CKeneTt MOneKkyn yrnesogopoaoBs, HACbIWEHHbIX Y HEHACBIWEHHbIX. XapakTepucTukn a4epHoro
ckeneta: ANNHA XVM. CBSA3€EN, BaNIEHTHbIE Yr/ibl, aTOMHbIE paauycbl. [poCTpaHCTBEHHOE CTPOEHME
MOJIEKYN, MONEKynspHbIA paanyc. Mogenn monekyn Ctioapta-bpurneba. AoontueHas cxema ons
noacyeta obbema Monekyn.

npaktnyeckoe 3aHsitne (7 4aca(os)):

Mogaenn monekyn CtioapTa-bpurneba. AoautneHas cxema ons nogcyHeta obbema Monekyn.

Tema 4. BHyTpeHHee BpallLeHue B MoneKkynax. MexaHuyeckme CBOMNCTBa MOJIEKYII.
JNleKLMOHHOe 3aHsiTue (7 4aca(os)):

BHyTpeHHee BpalleHve B Monekynax. [losopotHas nsomepus ataHa n 1,2-gmuxnoparaHa.
[MoBOpPOTHbIE N30MEPbI YrNEBOAOPOLOB U NONUMEPOB, BPEMEHA XU3HW n3oMepos. MexaHunyeckne
csowcTBa monekyn. [lmHamuka n3onnpoBaHHOM YacTuubl, N YyacTuu. BpaleHne n cBA3aHHbIX YacTu,.
TeH30p MOMEHTA MHepLUUK, Knaccugmkaums Monekyn no aTomy TeH30py. BHyTpeHHne konebaHus B
mMornekynax. [[apMoHMYeckuin ocumnnaTop, AByxatomHasa monekyna. YpasHeHus JlarpaHxa,
O606weHHble koopanHaTbl. KonebaHns MHOroatoMHbix Monekyn. CekynsapHoe ypaBHeHue,
HopMasbHble KonebaHus.

npaktnyeckoe 3aHsitne (7 4aca(os)):

YpaBHeHus NarpaHxa, O606weHHble koopamHatbl. KonebaHnsa MHOroaToOMHbIX MONEKYIN.

Tema 5. dnekTpuyeckue CBOMCTBA MOJIEKYN, UX CTPYKTYpa U AuHamuka. Knaccuyeckum
noaxoga.

NeKunoHHoe 3aHsitne (7 4aca(oB)):

OneKTprnyeckme CBOMCTBA MONEKYN, X CTPYKTypa U AnHaMuka. Knaccuyecknii noaxon. QHeprus
MONEKYN BO BHEWHMX nonsax. YpasHeHusa Knaysuyca-MocoTttu u JlopeHTu-JlopeHua ans HernonsipHbIx
Mmonekyn. OpueHTaunoHHas (ounonbHas) nonspusauuns. YpasHeHns JlaHxeBeHa-lebas.
JnnonbHble MOMEHTbI, CTPYKTYpa U BHYTPEHHEe BpalweHue. 3aKkoH afanTUBHOCTY AN AUNONbHbIX
MOMEHTOB Monekyn. Monekyna B NnepeMeHHOM 3N1eKTPUYECKOM none, eé anHamuka. Y pasHeHus
Lebas, kpusble nornoweHus n aucnepcun. MNMpenctasneHne Koyna-Koyna. Cnektp BpemeH
penakcaunn. CooTHoweHns KpoHura-Kpamepca. Bpemsi nnanekTpuyeckoi penakcaummn ebas.
npaktnyeckoe 3aHsitne (7 4aca(os)):

CnekTp BPEMEH penakcaumm.

Tema 6. MarHuTHble CBOMCTBa MONIEKYN U UX CTPYKTypa.

neKuMnoHHoe 3aHsiTne (7 yaca(os)):

MarHuTHble CBOCTBA MOMEKYN 1 UX CTPYKTypa. JuamarHeTvku 1 napamarHeTvku. JyuamarHetuam
NanxeseHa. Dopmyna AvamarHTHOM BocnpumMumeocTu BaH-®Pneka. MarHeTo-xuMmnyeckas cxema
Mackans n CTpykTypa Monekynbl.

npakTudeckoe 3aHsitne (7 yaca(os)):

MarHeTo-xumunyeckas cxema lackans n CTpykTypa MOnekysbl.

Tema 7. HekoTopble CBeAeHUS U3 KBAaHTOBOM MeXaHUKMU. MNocTynartbl KBAHTOBON MeXaHUKMU.
JNleKLMoHHOoe 3aHsitne (7 4aca(oB)):

KETPOHHBH
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HekoTopble cBeAEHUS U3 KBAHTOBOM MexaHukn. OnepaTtopbl, UX CBOMCTB 3pMUTOBbI OMNepaTopbl,
CcOoBCTBEHHbIE 3HAYeHMS 1 GoyHKLUMKN. CBOCTBA 3PMUTOBLIX OnepaTopoB.. [ocTynatbl KBAHTOBOM
MEXaHVKMW: 3aMeHa on3. BENMYMH Ha onepaTopbl, ypaBHeHue WpeannHrepa, ctaumoHapHble
CO-CTOSIHUSI, CYNeprno3nLMOH. COCTOSIHME, CpeaHee 3HavyeHne HabnonaeMor BenninHbl. Pus. cMbicn
BOMHOBOW (OYHKLIMUN. MaTpUYHbIe 3N1EMEHTbI ONepaTopoB U X BPEMEHHAS 3aBUCMMOCTb. Teopus
BO3MYLLEHWNIA, 3aBUCSLLNX OT BpeMeHu. MNonyknaccuyeckas Teopust B3auMoAencTBus 4acTuL ¢
3NEKTPOMarHUTHbIM U3NTyHEHNEM: a) SNEKTPUYECcKoe AMnonbHoe, 6) MarHUTHoe AUMNONbHOE, B)
3NeKTpunYeckoe kBaapynonbHoe B3aumoaerictaus. Mpasuna otbopa. MogenoHble
KBAHTOBO-MeXaHM4Yeckune 3aaadu: a) 4actTmua Ha OKpY>XXHOCTM 6) BHYTPEHHee BpalleHue.

npaktnyeckoe 3aHsitne (7 4aca(os)):
du3. cMbICNT BONMHOBOW (oyHKUMN. MaTpUYHbIE 3NEMEHTbLI ONEepaTopoB U MX BPEMEHHAS 3aBMCUMOCTb.

Tema 8. MakpoMonekynbl, ux Tunbl. UpeanbHas nonumepHas uenb. UpeanbHas uenb Kak
cnyyanHoe 6nyxnaHue. Camooudhcpysns monekyn.

NeKunoHHoe 3aHsiTne (7 4aca(oB)):

Makpomonekynbl, ux Tunbl. ineanbHas nonumepHas uenb. CBO60OHO-COYNEHEHHASs Lenb, MMOKOCTb
nonumepHon uenu. Llenb ¢ orkCcMpoBaHHbIM BaneHTHbIM yrioM. MigeanbHas uenb Kak cnyyanHoe
6nyxnaHune. Camoanddyans MONeKyn 1 TEH30P KO3MULIMEHTA CaMoandpy3nm.

npaktnyeckoe 3aHsitne (7 4aca(os)):

NoeanbHas uenb kak cnyyariHoe 6nyxaaHune. Camoandodyams Monekyn n TeH3op koaddmumeHTa
camoanddpysum.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Buabl
N Paspen Cemect Hepens | camocTtosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
Tema 1. BBegeHue
’ noaroToBka K -
1.|uenb kypca. Nctopus 7 1-2 ONroToeka 9 YCTHbIA ONpocC

N3y4eHUsi MONEKYT. yCTHOMy Onpocy

Tema 2. OnekTpnyeckmne
MOMEHTbI MONEKYI.

MarHUTHbIA MOMEHT noaroToeka K o

2. -

MONEKy b, 7 2-3 YCTHOMY OMPOCY 9 YCTHbI Onpoc
BOCMPUUMYNBOCTb.

Tewma 3.

"eomeTpuyeckue noaroToBka K -

3. XapaKTepucTuKu ’ 3-4 YCTHOMY Onpocy 9 YCTHbIV OMpoc
Monekyn.

Tema 4. BHyTpeHHee
BpalleHne B MONeKkynax. noaroToska K -

4, 7 - THbI ON
MexaHuyeckne 56 YCTHOMY Ornpocy 9 yC onpoc
CBOWCTBA MONEKY.

Tema 5. 9nekTpnyeckne
CBOWCTBa MONEKyn, ux
5.[cTpyKTypa n guHamuka. 7 -7 |OAroToOBKA K 9 YCTHbI ONpocC

Knaccuyeckuin noaxonp. yCTHOMY onpocy

Tema 6. MarHuTHble
6./cBOMCTBA MONEKYN U KX 7 8-9

CTPYKTYpa.

noaroToBka K 9

THbIN ON
YCTHOMY Omnpocy yc onpoc

KETPOHHBH
B_EPCHTET
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
Tema 7. HekoTopble
CBefleHMs U3 KBAHTOBOW
noaroToska K o
7.|MexaHukun. MNocTynarol 7 10-11 |OAroToBka 9 YCTHbI ONpocC

KBAHTOBOM MeXaHVKM. yCTHOMy onpocy

Tema 8.
Makpomonekynbl, nx
TMNbl. oeanbHas

nonnMepHas uenb. noaroToBka K

8. NpeanbHas uenb kak / 12-14 YCTHOMY onpocy 9 YCTHbIN OMpOC
cnyyariHoe bnyxnaHue.
Camoanddoysms
Monekyn.
NToro 72

5. O6pa3oBatenbHbie TEXHONMOrMW, BKNIOYasi MHTEpPaKTUBHble (pOpMbl 06yYeHus
Buabl yuebHol paboThbl: nekumm, CeMnHapbl

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. BBepeHue, uenb Kypca. icTopusi UaydeHust MOneky”n.
YCTHbI OMPOC , MPUMEPHbIe BOMPOCHI:

BeepneHue, uenb Kypca. Onpe,ueneHme Monekynbl, eé yCTOVIqVIBOCTb. MCTOpI/IFI N3y4eHUSA MOJIEKYI.
YDaBHeHI/IFI Makcsenna, BONHOBOE ypaBHeHue, Nnonsapmn3oBaHHOE N3ny4yeHune.

Tema 2. SﬂeKTpI/I'-IeCKVIe MOMEHTbI MOJ1IEKY/I. MarHMTHbI MOMEHT MoneKkynbl, BOCNPUAMYNBOCTD.

YCTHbIN ornpoc , npuMepHble BOMNPOCHI:

AneKkTprYeckme MOMEHTbI MONIEKY: MOHOMOMbHBIRA, AWNOMbHBIA, KBAAPYNONbHbIA. HAYLMPOBAHHbIA
LMMNONbHBI MOMEHT, MONAPU3YEMOCTb MONEKYNbl. MarHUTHbIA AUMNONbHBIA MOMEHT; MarHUTHBIA
MOMEHT MOJIEKY/Ibl, BOCMIPUUMYMBOCTb. TEH30Pbl MarHUTHOM BOCNPUMMYMBOCTY U NONSIPU3YEMOCTH
MONEKYbI.

Tema 3. NeomeTprnuyeckme xapakTepucTMKM MoneKyi.
YCTHbI OMPOC , NPUMEPHbIE BONPOCHI:

"eoMeTpuyeCKre XapaKTepUCTNKM Monekyn. Paamepbl Monekyn kak wapos. PaBHoBecHas
KOHCpMrypaums Monekybl, S0epHbIA, CKENeT ABYX-, TPEX- K YETbIPEXAaTOMHbIX MONEKY/. S AepHbIi
CKeneT MONeKyn yrneBoLopOa0B, HACBIWEHHbBIX M HEHACHIWEHHbIX. XapakTePUCTMKN S0EPHOro
ckeneta: 4fIMHA XMM. CBSI3€eii, BaNEHTHbIE Yr/bl, aTOMHble paauycbl. [pocTpaHCTBEHHOE CTPOEHUE
MOiekyn, MonekynspHblin pagunyc. Mogenn monekyn Ctioapta-bpurneba. AnontneHas cxema ons
noacyeta obbema Monekyn.

Tema 4. BHyTpeHHee BpalleHue B monekynax. MexaHuyeckue cBOMCTBa MONEKYI.
YCTHbI ONPOC , NPYMEPHbIE BOMPOCHI:
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BHyTpeHHee BpalleHne B Monekynax. [loBopoTHasi nsaomepust ataHa un 1,2-gmuxnopataHa. [MoBopoTHble
N30Mepbl YrNeEBOOOPOLOB U NONMMEPOB, BPEMEHA XM3HU N30MepoB. MexaHnyeckme CBONCTBa
Monekyn. IJMHaMuka n3onnpoBaHHO YacTuubl, N Yactul. BpaleHue n cBsi3aHHbIX YacTuu. TeH3op
MOMEHTa MHepUUK, Knaccudomkaums Monekyn no aToMy TeH3opy. BHyTpeHHne konebaHus B
Monekynax. FapMOHUYeCcKuin ocuMnnaTop, AByxatoMHasi Monekyna. YpaBHeHus JlarpaHxa,
O606LeHHble koopanHaTbl. KonebaHms MHOroaToMHbIx Monekyn. CekynsipHoe ypaBHeHMe,
HopMarsbHble konebaHus.

Tema 5. dnekTpuyeckue CBOMCTBa MOJIEKYN, UX CTPYKTypa U auHamuka. Knaccuyeckum
noaxoga.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

OneKTprnyeckme CBOMCTBA MONEKYN, X CTPYKTypa 1 AnHaMuka. Knaccuyeckuii noaxon. QHeprus
MONeKyn BO BHeEWHMX nonsix. YpaesHeHus Knayauyca-Mocottu n JlopeHTu-JlopeHua ans HenonspHbixX
monekyn. OpueHTaumnoHHas (aunonbHas) nonsipusaumns. YpaeHeHus JlaHxeseHa-ebas. unonbHoble
MOMEHTbI, CTPYKTypa 1 BHYTPEHHee BpalleHne. 3akKoH agauTUBHOCTU ANS OUMONbHbIX MOMEHTOB
Mmonekyn. Monekyna B nepeMeHHOM 3N1EKTPUYECKOM rnone, eé anHamuka. YpasHeHns Oebas, kpusble
nornoweHus n aucnepcuu. lNpencrasneHve Koyna-Koyna. CnekTp BpeMeH penakcaumu.
CootHoweHunsa KpoHura-Kpamepca. Bpemsi guanektpuyeckoin penakcaummn Iebas.

Tema 6. MarHuTHble CBOMCTBA MONEKYJ U UX CTPYKTYypa.

YCTHbI ONpOC , NPUMEpPHbIE BOMPOChI:

MarHunTHble cBOCTBA MONEKYN U UX CTPYKTypa. [namarHetmkm n napamarHeTnku. JnamarHeTnam
INaHnxeBeHa. dopmyna amamarHMTHON BoCcnpunmyuneocTn BaH-Pneka. MarHeto-xmMmyeckas cxema
[Mackans n CcTpykTypa MOnekynbl.

Tema 7. HekoTopble CBeAeHUA U3 KBAaHTOBOM MeXaHUKMU. NocTtynartbl KBAHTOBOW MEXaHUKMU.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

HekoTopble cBeOeHUs U3 KBaHTOBOM MexaHukin. OnepaTtopbl, UX CBOWCTB 3pMUTOBbI OMNepaTopbl,
COOCTBEHHbIE 3HAYEHMS 1 GoyHKLUMKN. CBOMCTBA 3PMUTOBLIX ONepaTopoB. [ocTynatbl KBAHTOBOM
MEXaHVKMW: 3aMeHa (on3. BENMYMH Ha onepaTopsl, ypaBHeHue WpenunHrepa, ctaumoHapHble
CO-CTOSIHUS, CYNepPno3nLNOH. COCTOSIHME, CpeaHee 3HavyeHne Habnonaemor BenminHbl. Pus. cMbicn
BOMIHOBOW (OYHKLIMKN. MaTpuyHble 3N1EMEHTbI ONEPaTOPOB 1 UX BPEMEHHAS 3aBMCMMOCTb. Teopus
BO3MYLLEHWNIA, 3aBUCSLLNX OT BpeMeHM. [Nonyknaccuyeckas Teopust B3auMoAeNCcTBUS YacTuL ¢
3NEeKTPOMArHUTHLIM U3Ny4EHNEM: a) SNEKTPUYECKOE AMMNONbHOE, 6) MarHUTHOE AUMNONLHOE, B)
3NeKTpUYEeCcKoe KBaapynonbHoe B3aumoaerictaus. MNMpasuna otbopa. MonenbHble
KBaHTOBO-MeXaHM4Yeckune 3aaadu: a) 4actTmua Ha OKpY>XHOCTM 6) BHYTPEHHee BpalleHue.

Tema 8. Makpomonekynbl, Ux TUNbl. UoeanbHasa nonmmepHas uenb. MaoeanbHas uenb Kak
cnyyamnHoe 6nyxpaHue. Camoaouchcysus monekyn.

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

Makpomonekynbl, ux Tunel. ioeanbHas nonumepHas uenb. CBO6OAHO-COYNIEHEHHAS Lenb, MOKOCTb
nonumepHo uenu. Lienb ¢ oukcnpoBaHHbIM BaneHTHbIM YrioM. MoeanbHas Lenb Kak cnyvyanHoe
6nyxaaHne. Camoomddoyans MoOnekyn n TEH30p KoaddmumneHTa camoandpysnm.

Tema . UToroeasi oopma KOHTpOns

[MpnMepHbIe BONPOCHI K 9K3aMeHY:
dopma aTtTecTaummn: aK3aMeH

PacnpegneneHne 6annos no cemnHapam no aucumnnunHe "dursnyeckne CBOACTBA U AUHAMMKa
mMonekyn":

Twn 3aHaTnin bBannbl

1 Tekywas paborta 5

2 CeMmuHapbl 40

3 CamocTtositenbHble paboTtbl 5

4 Ok3ameH 50

Bcero: 100 6annos

BuneT 1
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1.9nekTpnyeckme MOMEHTbI MONEKYN: MOHOMOMbHbIA, AUNONbHbIA, KBAAPYNONbHbINA.
2.KBaHTOBOMEXaH. 3afa4u: 4acTmua Ha OKPY>XHOCTMW.

Bunert 2

1.MarHUTHbIA GUNONbHBLIA. MOMEHT; MarHUTHbLIA MOMEHT MOJIEKY/Ibl, MArHUTHAs BOCNPUNMYMBOCTb.
2.MarHuTHble 3neMeHTbl OrepaTopoB 1 X BpeMeHHas 3aBUCUMOCTb.

Bunet 3

1. TeH30pbl MarHMTHON BOCNPUMMHYMBOCTU U NONSIPU3YEMOCTU MONEKYTbI.

2.I'Iony|<naccv|L|eCKa$| Teopus B3aMMOLENCTBMA YacTul C ANEKTPOMarHNTHbIM N3-Nfy4eHNEM!:
MarHMTHoOe OunofnbHOe B3aMMOLENCTBME.

buner 4
1. 'eomeTpuyeckme xapakTepmucTuk Monekynbl. [Npumepsbi.

2.I'IonyKnaccmquKaﬂ Teopuns B3aNMOLENCTBUSA YaCTUL, C 9NEKTPOMArHUTHbIM U3NTy4EHNEM:
aneKkTpun4eckoe AnnonbHoe B3anMOLENCTBME.

Bunet 5

1.BHyTpeHHee BpaleHne B Monekynax 1,2-guxnopataHa, ¥YB n nonnmepos.

2.CpenHee 3Ha4YeHMe HabnooaeMo BeNNYNHbI B KBAHTOBOW MEXaHuKe.

Bunet 6

1.BpaleHne cBsa3aHHbIX YacTul,. TEeH30p MOMEHTa UHepLUK, Knaccudoukaumns Monekyn no TeH30py.
2. Teopusi BO3MyLLEHNS, 3ABUCSLLENO OT BPEMEHMW.

bunet 7

1.BHYTpeHHMe konebaHnsi MHOroatoMHbIX Monekyn. CekynsipHoe ypaBHeHNe, HopManbHbIe
konebaHus.

2. 0vnamarHetnsm JlaHxeseHa. MarHeto-xumnyeckas cxema l[lackans n CTpykTypa MOneKkyrbl.
Bunet 8

1.0pueHTaumnoHHas nonsipmaauns Monekyn, ypaBHeHus JlaHxeseHa-ebas.
2.[pocTpaHCTBEHHOE CTPOEHME MONEKYN, MONEKYNApHbIA paguyc. Mooenv monekyn. AoouTnBHas
cxema ons nogcyeta o6bema Monekyr.

Bunet 9

1.Monekyna B nepeMeHHOM anekTpuyeckom rnone. YpasHeHus [leBasi, KpuBble MOrnowWeHns u
auncnepcun.

2.YpasHeHue lLipeanHrepa, ctaumoHapHble COCTOSAHMA.

Bunet 10

1.0MNonbHbIE MOMEHTbI MONEKY, CBA3b CO CTPYKTYPOWN 1 BHYTPEHHUM BpalleHneM. 3akoH
afaNTMBHOCTY ONS AUNONbHLIX MOMEHTOB.

2.9pMUTOBbI OMNepaTopbl U UX CBOMCTBA.

7.1. OcHoBHas nuTeparypa:

1. KBaHTOBas xmmuns. Monekynbl, MONEKYNSipHblE CUCTEMBI 1 TBEPAbIE Tena : Y4ebHoe nocobue ans
By30B / LinpenbcoH B.I". - 2-e naga. (an.). - M. : BUHOM. Jlabopatopusi 3HaHwuiA. - 2012.-496 c. -
N3patenbcTBo "JlaHb" OnekTpoHHO-bMbnmoTeyHas cucrema.
http://e.lanbook.com/books/element.php?pl1_id=3150

2. Kypc obwei omsmkm : YuebHoe nocobue. B 3-x 11. T.3. Ontuka. Pursmka atoMoB N MONEKY/I.
dunamka aTOMHOro s4pa u MukpoyacTuy,. 6-e naa., ctep. / 3ucma .A., Togec O.M. - 3patenbctBo
"MaHb", 2007. - 512 c. - U3patenbcTBo "JlaHb" SNeKTPOHHO-OMbNMoTEYHas cucTema.
http://e.lanbook.com/books/element.php?pl1_id=508

3. CneumnanbHble pyHkunn. NponssoaHble, HTErpanbl, paabl 1 gpyrue gpopmysbl. CnpaBoYHUK. /
Bpblukos HO.A. - M.: DU3MATJINT, 2006. - 512 c. - I3paTenbctBo "/laHb"
AnekTpoHHO-6MbnmoTeyHas cuctema. http://e.lanbook.com/books/element.php?pli_id=48182
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7.2. lononHutenbHasa nuteparypa:

1. Nekuunm no cpmsuke / Bpaxe P.A. - UapaHue 1-oe. - 2013. - ISBN: 978-5-8114-1436-9. - 320 cTp. -
N3patenbcTBo "[laHb". DNeKTpoHHO-bMbNMoTeyHas cncrtema.

http://e.lanbook.com/books/element.php?pl1_id=10248

2. OCHOBbI KBAHTOBOW TEOPUN SOEPHOr0 MarHUTHOrO pe3oHaHca : MoHorpadus / H. A. Ceprees, L.
C. PsbywkuH. - M. : Jloroc, 2013. - 272 c. - ISBN 978-5-98704-754-5

http://znanium.com/catalog.php?bookinfo=469025

7.3. UHTepHeT-pecypcCbl:
BonHoBas Teopusa mexaHukn atoMos 1 Monekyn. 9. WWpeaunrep. - http://ufn.ru/ru/articles/1927/3/c/

Nekummn nNo KBaHTOBOM XMMnK. Y PMCKOE KBAHTOBOXMMUYECKOE 0BWECTBO -
http://www.qchem.ru/lectures/

OcHoBbl xumun. NHTepHET-y4ebHMK. - http://www.hemi.nsu.ru/index.htm
dunsunyeckas sHumknonenms. Monekyna. - http://www.femto.com.ua/articles/part_1/2328.html

O heKTUBHBIE ONEPaTOpPbl B TEOPUM CTPOEHMS 3NEKTPOHHBIX 060104EK MONeKyn -
http://www.chem.msu.su/rus/teaching/zajzevskii/welcome.html

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve gncunnnuvHbl "®dusmnyeckue CBOMNCTBA U AnHaMmnka monekyn" npeanonaraet
NCMNONb30BaHNE CNEeayoLWEro MaTepmnanbHO-TEXHNYECKOro obecneyeHmns:

YyebHas ayantopunsa onga nposeneHnsa neKUMoHHbIX 1 CEMUHAPCKUX 3aHATUN.

Mporpamma cocTtasneHa B cooteeTcTeum ¢ TpebosaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHnto 011200.62 "®dusunka" n npodouno NOAroTOBKN He NPeayCMOTPEHO .
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