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1. IlepeueHb MIAHMPYEMBIX P€3y/IbTAaTOB 00yUeHHs M0 AUCHUIIMHE, COOTHECEHHBIX C
YCTAHOB/IEHHBIMH B 00pa30BaTe/IbHOM MPOrpaMMe HHANKATOPAMH A0CTH)XKeHHUS
KOMIIeTeHIui

ITo utoram oCBOEHUs AUCLATUTUHBI 00YUarOIINICS 10/DKEH 0CTUYD CIeAYIOIINUX Pe3y/IbTaToB

o0yueHus:

Kareropus (rpymnma)

dopmupyeMast

Kopn v HaumMeHOBaHMe

Pe3ynbraThl 00y4eHust

KOMIeTeHI[uH (Tpu KoMreTeHLust (C WH/IMKaTopa 10 JUCLIUTITMHE
Hammuuu OITK) yKa3aHueM Ko/ja) JOCTW)XeHUs
KOMITeTeHL[UU
KoHTpossb 1 o1jeHKa Crniocoben OIIK-5.1. 3Hatb 3HarTb I[ICUXO0JI0r0-
dhopmupoBaHusi OCYILEeCTB/IATb KOHTPOJIb | TICUXO0JIOTO- refiaroruyecKre
pe3y/ibTaToB Y OL|eHKY riejlaroruyeckue 3aKOHOMEPHOCTH,
obpa3oBaHus (dhopmrpoBaHus 3aKOHOMEPHOCTH, TIPUHLIUTIBI U
pe3yJibTaToB TIPUHLUTIBI U MeTo/ih4ecKue
obpa3oBaHus MeTO[UYeCKHe 0COOeHHOCTH
oOyyaroruxcs, 0COOeHHOCTH OCYI1leCTB/IeHHSsI
BBISIB/ISITh U OCYIIIeCTB/IeHUS KOHTPOJISI Y OLIEHKU
KOPPeKTHUPOBAaTh KOHTDOJISI ¥ OL|eHKH c(hopMHPOBaHHOCTH
TPYAHOCTH B 00yueHUH | C(hOPMHUPOBAHHOCTH oOpa3oBaTebHbBIX
(OIIK-5); obpa3oBarebHbIX pe3yJibTaToB
pe3y/ibTaToB 00yyJarouxcsi, CriocoObl

00yyJaroImxcs, CrocoobI
BBISIBJIEHUS U
TICUXOIOTYe CKOM
KOPPEeKLIUU TPYAHOCTeN
B 00yueHuH; 3HaTh
NpeZIMeTHY10 006/1aCTh
JUCLIATI/IVH,
He0OXOJUMBIX JI/Is1
OCBOEHUSI OCHOBHBIX
JUCLIUTUIMH TIpoGust

BBISIBJIEHUS U
TICUXOJIOTUYE CKOU
KOPPEKLUH TPYHOCTEeH
B 00yuyeHHH; 3HaTh
TIpeIMEeTHYI0 00/1aCTh
JTUCIIUATITIVH,
HeoOXOANMBIX ISt
OCBOEHUSI OCHOBHBIX
JMCLIATUTAH TIPO(UIs

OIIK-5.2. YmeTb
OTIpeZie/IsiTh MEeTO/BbI,
(hopmbl U cpesCcTBa
OCyIIeCTB/IeHUS
KOHTPOJISI ¥ OLIeHK!
c(hOpMHPOBaHHOCTU
obpa3oBaTre/bHbIX
pe3y/bTaToB
o0yuaroIuxcs,
BBISIBJISITE U
KOPPEeKTHDPOBATh
TPYAHOCTH B 00yueHUH,
HCII0/Th30BaTh 3HAHUS
npeMeTHOU 006/1acTH
[ KOHTPOJISL ¥ OLIEHKH
pe3y/bTaToB
obpa3oBaHus
oOyyJaroImxcst

YMeThb onpeesiaTh
MeTozbl, POPMbI U
cpefcTBa
OCYILL[eCTB/IeHUS
KOHTPOJISI ¥ OLIeHKU
c(hopMHPOBaHHOCTH
obpa3oBaTe/ibHbIX
pe3y/bTaToB
oOyuJaroruxcs,
BBISIB/ISITH U
KOPPEeKTHPOBATh
TPYAHOCTH B 00yUeHUH,
WCTI0/Tb30BaTh 3HAHUS
rpeMeTHOM 001acTH
[ KOHTPOJISL ¥ OLIEHKH
pe3y/bTaToB
obpa3oBaHus
oOyyJaronuxcs




OIIK-5.3. Bnagetb
OTIBLITOM U HaBbIKaMH
KOHTDOJISI Y OL|eHKH
c(hOpMHUPOBaHHOCTU
obpa3oBarebHbIX
pe3y/bTaToB
oOyuJaroImxcs,
BBISIB/IEHUS
TICUXO0JIOTHYECKOU
KOpPPEeKLMU TPYAHOCTeMn
B 00yueHHH, KOHTPOJIS U
OLIEHKHU
c(hopMHPOBaHHOCTU
obpa3oBare/ibHbIX
pe3y/ibTaToB
oOyuaroruxcs

BrazgeTs onbiTOM U
HaBbIKAMU KOHTPOJIS U
OLIeHKHU
c(hopMHPOBaHHOCTH
obpa3oBarebHBIX
pe3y/ibTaToB
obyuarommxcs,
BBISIB/IEHUS
TICHXO0JIOTHYe CKOM
KOPPEeKLM1 TPYAHOCTeN
B 00yueHuH, KOHTPOJIS U
OLIEHKU
c(opMHPOBaHHOCTU
obpa3oBaTebHbIX
pe3yJ/ibTaToB
00yyaroImuyxcst

HayuHble 0CHOBBI
re/laroruveckomn
JlesiTeIbHOCTH

Cnocobex
OCYILIeCTBIISATh
Te/laroruyecKyro
JlesiTeTbHOCTh Ha OCHOBE
crieLianbHbIX HayUHbIX
3HaHui (OIIK-8);

OIIK-8.1. 3Harb
Hay4YHble OCHOBBI
Tre/laroruueCcKou
JiesiTeNTbHOCTH,
NpeZIMeTHY10 06/1aCTh
6a30BbIX JUCIUIUIMH U
(M) AUCLUTIIVH,
aKTyabHBIX /IS
OCBOEHHSI OCHOBHBIX
JUCIUTUIAH TIPOGUIS

3HaTb HayuHbIe OCHOBBI
TieJaroruye CKou
JIesITeJTbHOCTH,
TIpeJMEeTHYI0 00/1aCTh
TeopeTuuecKoi (PU3MKHU,
aKTyaJIbHBIX IS
OCBOEHUSI OCHOBHBIX
JVCLIUTIMH TIPOGUIIs

OIIK-8.2. ¥YmeTb
HCII0JIb30BaTh
CrieLjMajibHble HayuHble
3HaHMS [
OCYLL[eCTBJIeHHUS
Te/laroruuecKom
JlesITeTbHOCTH

YMeTb UCII0/1b30BaTh
HayuyHble OCHOBBI
TeopeTu4eCcKoi (PU3HKU,
JI/1s1 OCy1Lle CTB/IEHUSI
Trelaroruue CKou
JlesATeJIbHOCTH

OIIK-8.3. Bnagetb
OMBITOM Y HaBbIKAMH
OCYILIeCTB/IeHUS
re/laroruuecKom
JlesATeJ;TbHOCTH Ha OCHOBE
CrielaIbHbIX Hay4YHbIX
3HAHUU

BnangeTts onbiToM U
HaBbIKaMU
OCYLLeCTB/IeHHUS
rieflaroruyue cKoi
JlesiITe/IbHOCTH Ha OCHOBE
Criel[ia/IbHbIX HayYHbIX
3HaHUM TeopeTHUeCKou
¢busuku

Pa3paboTKa OCHOBHBIX U
JTOTIOJTHUTE TbHBIX
obpa3oBarebHbIX
MpoOrpamMm

CriocobeH yyacTBOBaTh
B pa3pabOTKe OCHOBHBIX
Y JIOTIO/THUTE/TbHBIX
oOpa3oBaTe/ibHbIX
Tporpamm,
pa3pabarbiBaTh
OT/Ie/IbHbBIE UX
KOMIIOHEHTHI (B TOM
YKCIIe C

OIIK-2.1. 3Hatb
TpeboBaHUs
(dbenepanbHbIX
rOCYy/lapCTBEHHBIX
obpa3oBarebHbIX
CTaHJAPTOB K CTPYKType
U COZIep’KaHUIo
OCHOBHOM
obpa3oBarenbHOM

3HaTh TpeboBaHUS
(enepanbHbIX
rOCYJapCTBEHHBIX
obpa3oBaTe/bHbIX
CTaHZAPTOB K CTPYKType
U COZlep>KaHHI0
OCHOBHOM
obpa3oBarebHOM
MIPOrpaMMBl,




UCII0/Ib30BaHNEM
HMH(OpPMaLIMOHHO-
KOMMYHUKaLMOHHBIX
texHosiorui) (OITK-2);

MIPOTrpaMMBbl,
HOPMAaTHUBHO-TIPaBOBYO
6a3y, orpe/esIsoIIyI0
coziep)KaHue u
CTPyKTYPY
JIOTIO/THUATETHHOM
obpa3oBarebHOM
MIPOTpaMMBbl,
BO3MOXXHOCTH U 00/1aCT!
TIPUMEHEeHMUST
H“H(OpMaIMOHHO-
KOMMYHHUKAI[MOHHBIX
TeXHOJIOTUH; 3HAaThb
MpeZIMeTHY10 06/1aCTh
JUCLIATIIVH,
HEOOXOIUMBIX [IJIst
OCBOEHUSI OCHOBHBIX
JUCLIATIIUH TIPOUIIs

HOPMaTHBHO-TIPABOBYIO
0a3y, onpeensIoyI0
cofiep)KaHue u
CTPYKTYpy .
JOTIOTHUTETbHOU
obpa3oBareibHOM
MIPOrpaMMBl,
BO3MOXXHOCTH 1 00/1aCTU
MIPUMEHEHHUSI
HMH(OPMaLIMOHHO-
KOMMYHMKAI[MOHHBIX
TeXHOJIOTMU; 3HaTh
rpeIMeTHYI0 00/1aCTh
JTUCIIUATITIVH,
HEeOOXOAUMBIX J1JIsI
OCBOEHUS OCHOBHBIX
JMVCLIATITMH TIpoduis

OIIK-2.2. YmeTb
pa3pabaTkiBaTh
KOMITOHEHTBI OCHOBHBIX
U JIOTIO/THATE/TbHBIX
obpa3oBare/bHbIX
Tporpamm,
WCTI0/Tb30BaTh
BO3MO)KHOCTH
rH(bOpMaI[OHHO-
KOMMYHUKAI[MOHHBIX
TEeXHOJIOTUH J/1s1
pa3pabOTKu OCHOBHBIX U
JTOTIOJTHUTE TbHBIX
obpa3oBarebHbIX
Mporpamm,
WCII0/Th30BaTh 3HAHUS
npeMeTHOU 006/1aCTH
JUCLIUTUTUH /1S
pa3paboTKu
KOMITOHEHTOB
obpa3oBare/ibHbIX
MporpamMmm

YMmeTb pa3pabaTbiBaTh
KOMITOHEHTBI OCHOBHBIX
Y IOTIO/THATE/TbHBIX
obpa3oBarebHBIX
MpOTrpamm,
WCITI0/Th30BaTh
BO3MOXXHOCTH
VMH(pOpMaLMOHHO-
KOMMYHHKAI[HOHHBIX
TEeXHOJIOTHM /151
pa3pabOTKH OCHOBHBIX U
JOTIOTHUTE/TbHBIX
oOpa3oBaTebHbBIX
Tporpamm,
WCTIO/Tb30BaTh 3HAHUS
npegMeTHOM obmacTu
MUCTATIIVH 1151
pa3paboTku
KOMITOHEHTOB
obpa3oBarebHBIX
MporpamMmm

OIIK-2.3. Bnagets
HaBbIKaMU pa3paboTKu
KOMITOHEHTOB OCHOBHBIX
U JIOTIOJIHUTEJTbHBIX
obpa3oBare/bHbIX
Mporpamm,
WCT0J/1b30BaHUS
VMH(OpMaL[MIOHHO-
KOMMYHHUKaLMOHHbIX
TEeXHOJIOTUM J/1s1
pa3pabOTKH OCHOBHBIX U

BnaneTb HaBbIKaMH
pa3paboTKu
KOMITOHEHTOB OCHOBHBIX
Y IOTIOTHUATE/IbHBIX
oOpa3oBaTebHbBIX
Mporpamm,
WCI0/Tb30BaHUsI
VMH(OpMaL[MIOHHO-
KOMMYHUKAI[MOHHBIX
TEeXHOJIOTHUM /IS
pa3pabOTKH OCHOBHBIX U




JIOTIO/THUTE/TbHBIX
obpa3oBare/ibHbIX
rporpamMm

JIOTIOJTHUTE/TBHBIX
obpa3oBaTe/ibHbIX
MporpamMm




2. Ilenp 1 MeCTO AUCIUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

HucturuiiHa «OCHOBBI TeOpPeTHYeCKOUW (PU3UKKM» OTHOCUTCS K 00s13aTe/IbHOM YacCTH.

JucaunvHa u3yvaercs Ha 4,5 Kypce B 7,8.9 cemecTpe.

Llenb u3yueHus: AUCLIUIIIMHBL: (OPMUPOBaHUe y CTYJ€HTOB CUCTeMbl 3HaHUM, YMeHUN 1 HaBLIKOB B
obmacti  TeopeTuuecko  (PU3MKH, HEOOXOAMMBLIX [I/iI  OPHUEHTUPOBAaHHWS B  COBPEMEHHOM
WH(POPMAI[MOHHOM MPOCTPAHCTBE U peasr3aliii 00pa30BaTelbHBIX MPOrPaMM 0 aCTPOHOMUHN U (PU3UKe
B COOTBETCTBHUM C TpeOOBaHUSIMU 00pa30BaTe/IbHLIX CTaHAAPTOB.

3. Copaepxanue paGoueil mporpamMmsbl (00beM AVCIUIUIUHBI, TUNIBI M BU/IbI YU€OHBIX 3aHATHH,
y4eOHO-MeToANYecKOe ofecreyeHre CaMOCTOSATe/TbHOM PadoThl 00yJaroLIXCs)



®I'BOY BO «YOMMCKNN YHUBEPCUTET HAYKU Y TEXHOJIOTU»
BUPCKUI ®UTNAJT YYHuT
OAKYJIBTET ®U3NKU 1 MATEMATHKA

COJIEPKAHUE PABOYEW ITPOT PAMMBI

JUCIUIIMHBI « OCHOBBI TeOpeTUUeCKou pUsnKr» Ha 7,89 ceMecTp
_ OYHadA
topma obyueHws
Bup padoTsI O0BeM JUCHUILIMHBI

O61ast TpygoeMkocTh aucturivHbl (3ET / yacoB) 10/360
YueOHBIX 4aCcOB Ha KOHTAKTHYIO PaboTy C MperojaBaTesieM: 188.1

JIeKIui 92

MpaKTUYeCKUX/ CeMUHAPCKUX 92

71ab0paTOpPHBIX 0

KOHTPOJTb camocTosiTe/TbHOU paboThl (KCP) 0

Japyrux (TpynroBasi, UHAWBU/yaIbHask KOHCYJ/IbTALIMS U UHbIE BUZBI
yueOHOM AessTe/TbHOCTH, TIpelyCMaTpHUBatoIIKe paboTy 00yJaromuxcs C

nipenogaBatesieM) OKP 4.1
YuyeOHBIX YaCOB Ha CaMOCTOsITe/IbHYIO paboty obyuaroruxcsi (CPC) 102.3
YueOHbIX YaCOB Ha TIOATOTOBKY K

sK3ameHny, aud3auety (KoHTpoOsb) 69.6

dopMa KOHTpOJIA:
Oud3zauet 7 cemecTp
OK3ameH 8,9 cemecTtp




Ne /11

Tema u copeprxaHue

dopMa usyueHus
MaTepHasoB: JTEKLUH,
TIpaKTUUeCKHe 3aHSTHS,
CeMUHapCKUe 3aHSTHS,
nabopatopHbie paboThl,

camocTosiTe/IbHasi pabora u

TPYZ0€MKOCTb (B yacax)

Jlek | T1 JK |Ko

P

O3

CP

OcHOBHas 1
JIOTIO/THUTETbHas
JTeparypa,
peKomeH/lyemasi
CTyZeHTaM (Homepa
13 CITUCKA)

3aJiaHus 110
CaMOCTOSITe/IbHOM
pabore CTyneHTOB

dopma Teky11ero
KOHTDOJISI
yCIileBaeMOCTH
(KOM/IOKBUYMBI,
KOHTPOJIbHbIE
paboThI,
KOMITbIOTePHbIe
TeCTbI U T.I1.)

4 xypc

/' 7 cemecTp

OCHOBBI K/IaCCUUeCKON MexaHUKU.OCHOBBI
AHATUTUYE CKOU MeXaHUKU.OCHOBBI
PeSITUBUCTCKON MeXaHUKH

1.1

KvHemaTHKa MaTeprasbHOU TOUKU

[TpeaMert, 3a/iaur U MeTO/IbI TEOPETUUECKOM
¢dusuku. Co3pnanve Mcaakom HeroToHOM ()
KJ/IaCCMYeCKOM MeXaHUKHU - [1epBOro
pasfiesia TeopeTUuecko pusuku. Mogenu
KJIaCCUYeCKOM MeXaHUKU: MaTeprabHas
TOYKa, CICTeMa MaTepHa/IbHbIX TOYeK,
abcomoTHO TBepoe Teno, AedopMupyemoe
TeJI0, CTUIOLLIHAs cpefja. Paguyc-BekTop,
CKOPOCTb U YCKOpEeHHe Kak
KWHEeMaTH4eCcKe XapaKTepUCTUKU
MarepuaabHOI Touku. [locTynarensHoe,
BpalljaTe/lbHOe U TIPOU3BO/ILHOE [IBHKEeHHe
MaTepuabHON TOUKH.

OcH. mut-pa NeNe
2,3

Pemmenue 3aau

Perienue 3amau

1.2

J1HaMKBKa MaTepualbHOM TOUKU U
TBEpZ0ro Tesa

OcH. nmut-pa NeNe
2,3

Pentenne 3amau

Pemenne 3amau

10



[TpyHLMI OTHOCUTENBHOCTH U
ripeobpa3oBanusi 'amieo INamunes (1564,
ITusa - 1642, Apuetpu), Macca tena u
CuIa, IelCTBYIOIasl Ha Hero. 3aKOHbI
MeXaHHUKH, yCTaHOBJIeHHbIe Vcaakom
HrrotoHnom (1643, Byncropn - 1727,
Kencunrron). luddepentiranbHble
yPaBHEeHUS1 [ABW)KEeHHSI MeXaHU4eCKOn
cucteMbl. OCHOBHas 3a/jaua JMHAMUKA U
PO/Ib HAYaJIbHBIX YC/I0BUM NIPU eé
pelleHNH. 3aKOHbI COXpPaHeHUsI UMITYJIbCa,
MOMEeHTa UMITy/IbCa U SHEPTUM 3aMKHYTOH
MeXaHUueCKol cucrembl.IlepBbie U BTOpbIe
VIHTerpasbl ypaBHEHUM [IBIKEHUS
MeXaHUYeCKOW CUCTEeMBI.

1.3

CB0Oo/HBIE W BLIHY)K/IeHHbIEe KOJ/iebaHust
MeXaHUUeCKOH CUCTEMBbI

JuddepeHLianbHble ypaBHeHHs
CBOOOZHBIX M BBIHY)K/I€HHBIX KOJIe0aHMIA
OJJHOMEPHOM 1 MHOTOMEpPHOU
MeXaHUYeCKHX CHCTeM U UX
aHaJIUTUYEeCKHe U YUC/IeHHbIe MeTO/[bI
pemienus. VccnenoBanve Gpr3ndeckoro
sIBJIeHUs MeXaHUUeCKOTr0 pe30HaHca B
OZIHOMEPHBIX ¥ MHOTOMEPHBIX CHCTeMaXx.

OcH. nmut-pa NeNe
2,3

Pentenne 3amau

Pemenne 3amau

1.4

[TpyHLMIT HaUMeHbIIero AeHCTBUS U
mubdepenLanbHble ypaBHeHus Jlarpanka

Crporas maremaTrueckasi GOpMyIMpPOBKa
TMIPUHLMIA HAaUMeHbIIIero efdCTBUS
Jleonapgom Diinepom (1707, bazens -
1793, Cankr-ITetep6ypr), 2Kozedom Jlyn

OcH. mut-pa NeNe
2,3

Pelienvie 3agau

Peitienue 3amau
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Jlarpankem (1736, TypuH - 1813, TTapuxk)
u YunbsamoM PoysHoMm Namunsronom (1805,
Ny6mun - 1865, yomuH):
HNuddepenanbHble ypaBHeHUs JlarpaHxka
NIepBOro ¥ BTOPOrO POJZIOB, OMKCHIBAIOLIHe
TIoBe/ieHre HeCBOOOHBIX MeXaHIUeCKIX
CUCTEM.

1.5

DyHKIMA U ypaBHeHUs ['amuisToHa

Yunbsamom Poysnom 'amunsronom (1805,
Ny6mmn - 1865, [{y6/iuH) ocTtaBieHa U
pellieHa 3a/ilaya HaXOXK/|eHUs1 ypaBHEeHUI
JIBIDKEHUS] MeXaHUUeCKOW CUCTeMBI, B
KOTOPBIX OCHOBHOM (DyHKLIMeH SIBISIETCS
TI0/IHast SHEeprysi CUCTEMBI, BbIpayKeHHast
yepe3 000011IeHHbIe KOOPAWHATHI U
VIMITY/IbChl YaCTHL] CUCTEMBI.

OcH. nmut-pa NeNe
2,3

Pertienvie 3amau

Pertienue 3agau

1.6

IMTocTynarel DHHILITEHHA U TPe0Opa30BaHus
JlopeHLia ¥ UX C/1eiCTBUSA

[Moctynarel Anbbepra JiiHmTelHa (1879,
YneMm - 1955, [IpuHcTOH) BhiZenstoT: 1. Bo
BCeX MHepLMa/IbHbIX CUCTEMax oTcyeTa
CKOPOCTb CBeTa B BaKyyMe UMeeT OJJHO U TO
Ke 3HaueHue; 2. B mo6bIX MHepLUaTbHBIX
CUCTeMax OTCYeTa BCe SIBJIeHUs] IPUPO/IbI
MIPUPO/IbI TPOTEKA0T OJUHAKOBO. M3yuas
TEOPUIO 3/IeKTpOMarHeTusma XeH/JprK
AntoH JlopeHr (1853, Apuewm - 1928,
Xapnem) 10 pabot A.DUHIITeHHa MOy
¢opmMyrnbl TpeoOpa3oBaHusi, CBSI3bIBAOLIHE
KOODJMHAThI OZJHOM UHepLaIbHOM
CUCTeMbI C KOOpJJMHAaTaMH [Ipyrov npu
CKOPOCTSIX B6MM3KUX K CKOPOCTH cBeTa. C

2

OcH. mut-pa NeNe
2,3

Pe1ienvie 3agau

Peitienue 3amau
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TOUKU 3peHus A.DMHIIITeliHa
MPOCTPAHCTBO U BpeMsi Hepa3pbIBHO
CBsi3aHbI JIPYT C IPYTOM U PaBHOIIPABHBI,
00pas3ys ueTbIpexXMepHOe MTPOCTPAHCTBO-
BpeMsl.

1.7 Macca, UMITy/IbC U SHEPTUS YaCTULILI B OcH. ut-pa NeNe Pemienne 3amau Pemmenne 3amau
PEIITUBUCTCKOM MeXaHUKe 2,3
VHBapraHTHas Macca WM Macca MoKost
PeNIATUBUCTCKOW YaCTULIBI.
YeTbIpexMepHbIA UMITY/IbC
pesIAITUBHUCTCKOW YacTULbL. PenisiTuBrCTCKOE
000011eH1e ypaBHEeHUH JUHaMUKU Vcaaka
Herotona (1643, Byncropn - 1727,
KencunrroH). YeTblpexMepHbIN BEKTOP
cunbl U cuia ['epmana MUHKOBCKOTO
(1864, Kaynac - 1909, I'éTtuHren).
OHeprus ABWXKYILeNCs pesITHBUCTCKOU
YyacTULbl, BbIpakaemasi hopmyJsion
Annbepra DuHinTeiHa (1879, YibM - 1955,
ITpuHCTOH).
2 OCHOBBI K/1aCCUUeCKOU
3JIeKTPOAVHAMUKU. PesiiTuBrCTCKAs
(hopMyMpOBKa 3/1eKTPOAUHAMUKYN
2.1 3aKOHBI U MeTO/Ibl TEOPUH 1eKTpUUeCTBa OcH. mut-pa NeNe Perienuie 3asjau Pemenue 3azjau

3aKOH B3aUMO/IeHCTBUS S/IeKTPUYeCKUX
3apsiJi0B, yCTaHOB/eHHbIM [1lapiem
Kynonom (1736, Anrynem - 1806, [Tapux),
HarpspkeHHOCTh 3/1eKTPHUUeCKOro MoJsl.
OnekTpocTtaTuueckasi Teopema Kapna

2,3
Homn. mar-pa Ne 1
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laycca (1777, bpayHuBeir - 1855,
['értrHren) u Muxauna OcTporpaickoro
(1801, IMammeHoBka - 1862, I[Tonraga).
[ToTeH1Man 371€KTPOCTAaTAUUYECKOTO TIOJISI.
HOuddepeHianbHbie ypaBHeHUs [Tbepa
Jlarinaca (1749, bomon-aH-Ox - 1827,
[Tapmwx) u CumeoHa ITyaccona (1781,
Jlyape - 1840, Co) 151 moTeHLMaNa
3/1eKTprueckoro rnosis. KauecTBeHHbIe U
KOJTMUeCTBeHHbIe MeTO/IbI pellieHus 3a/jau
3/IEKTPOCTaTHKH.

2.2

3aKoHBI U MEeTOAbI TEODUH MdI'HETHU3MaA

3akoH JKana batucra buo (1774, [Tapux -
1882, Tlapwxk) u @enrikca Casapa (1791,
[MapneBuns - 1841, Ilapwx) s
orpeiesieHUs] BEKTOpa UHYKLUU
MarHMTHOTO 107151, TIOPOXKJaeMOro
MOCTOSTHHBIM JIEKTPUYECKUM TOKOM. 3aKOH
3/IeKTPOMarHUTHON UHIYKLUH,
yCcTaHOB/IeHHbIM Matikiiom ®apazieeMm
(1791, HerounrtoH barc - 1867, XamnToH
Kopt) o Tom, uto 31C uHAYKLMY B
3aMKHYTOM KOHTYpe paBHa M0 MOZYJIO
CKOPOCTH M3MEHEeHUsI MarHUTHOTO ITOTOKa
yepe3 KOHTYp. BeKTOpHbIl oTeHI1an
MarHuTHOro mnoJisi. JuddepeHnpanbsHoe
ypaBHeHre CumeoHa [lyaccona (1781,
Jlyape - 1840, Co) f/151 BEKTOPHOTO
MOTeHL{asia MarHUTHOT'O MOJISI.
MaremaTnueckre MeTObl pacueTa
MarHMTHBIX TOJIeN.

OcH. mut-pa NeNe
2,3
Homn. muar-pa Ne 1

Pe1tienvie 3amau

Peitienue 3agau

2.3

Cucrema auddepeHLanbHbIX YpaBHEHNN
MakcBenia, Ux pelieHus U pu3ndeckue

2

OcH. nmut-pa NeNe
2,3

Penenue 3amau

Pemenne 3amau
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Ce/ICTBUSI

YcraHoBneHHas [xefimcom Knepkom
MakcBesnioMm () To/iHasi cucTemMa
ypaBHeHUH KJlaccrhueCKOM
3/1IeKTPOAMHAMUKHY, OMMChIBAIOLI[ast
3/IeKTPOMarHUTHOE T0JIe U ero CBSI3b C
3/IeKTPUUeCKUMHU 3apsilaMy U TOKaMU B
BaKyyMe U CIUIOLIHBIX cpefax. Crexnyroiiee
Y3 ypaBHeHUH MakcBeia
pacrpocTpaHeHue 3/1eKTPOMarHUTHBIX
BOJIH CO CKOPOCTBIO CBeTa MOATBEPXK/IE€HO
9KCIIepUMEHTAIbHO U CJTY’KUT OCHOBOU
Pa/IuOCBSI3MU.

Hor. mut-pa Ne 1

24

YeTbIpexMepHbli OTeHLHa
3/IEKTPOMarHATHOTO T0JIs1

UYeTbIpexMepHasi KOBapUaHTHast
(dhopMynMpoBKa KaccuueCKou
3/1IeKTPOJAVUHAMUKM SIB/ISIeTCS (pr3nueCcKu
HaunbOonee pyHaamMeHTanbHOU. [1pn
KOBapUaHTHOM 3alvCcy YpaBHEHUU
KJIaCCUYeCKOM 3/1eKTPOAMHAMUKHI
TMIPOM3BOAUTCS Mepexof, OT TPEXMePHbIX
BEKTOPOB U CKaJISIPOB K UeTbIpeXMepHbIM
BekTopaM. [logHsTHe 1 onycKaHue
VH/IEKCOB Y UeTbIpeXMepHOro MoTeHL1ana
3/1IEKTPOMarHUTHOTO 107151 TPOU3BOAUTCS
TNIpY TIOMOLI MeTPUYECKOro TeH30pa.

3.3

OcH. nmut-pa NeNe
2,3
Homn. mar-pa Ne 1

Pentenne 3amau

Pemenne 3amau

2.5

KoBapuaHTHas (popma 3anvcu cCuCTeMbl
ypaBHeHuM MakcBesina

YpaBHeHus1 MakcBessia B KOBapUAaHTHOU
(hopme, aHa/IOTUYHO BEKTOPHOMY UX

OcH. mut-pa NeNe
2,3
Homn. muar-pa Ne 1

Pelienvie 3agau

Peitienue 3amau
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TIPEe/ICTaB/IEHHIO B TDEXMEPHOM
MIPOCTPAHCTBe, MOXKHO 3aruCcaTh B
0e3bIHEKCHON (hopMe C TTOMOII[LIO
oTiepaliy BHEIITHEro TPOU3Be/[eHHs,
obafjarorrieil CBOHCTBOM

aHTUCUMMEeTPUYHOCTH.
2.6  |KontponbHas pabora 0.5
2.7 | duddepeHIMpOBaHHBIN 3aueT 0.2
Wroro no 4 Kypcy 7 ceMecTpy 20 20 32
4 xypc / 8 cemecTp
1 CocTosiHusi 1 HabsrojaemMble B KBAHTOBOM
MexaHuKe. YpasHeHue [llpeaunrepa u ero
petieHust. Bomopoionofio6HbIN aToM 1
K/IacCU(VKaLMs ero KBAHTOBBIX COCTOSIHUN
2 [Ipeamer, 3aauu U MeTOZbI KBAHTOBOM 2 |2 2 | OcH. muT-pa NeNe Pemienue 3amau Pemenne 3amau
MeXaHUKU. MUKPOOOBEeKTHI B KBAHTOBOM 2,3
MeXaHHKe

[TpobneMa HeCOCTOSITE/TBHOCTH
K/IaCCU4YeCKOM (pU3MKH 1pu 00bSICHEHUH
aTOMHBIX SIBJIEHUM. YIbTpa(uoaeToBas
Katactpoda pU3MKHU. OPITyCKY/ISIPHO-
BOJIHOBOU Jlya/iMu3M MUKPOYACTHLI.
Cratuctryeckoe TojIKOBaHue BO/H Jlyu fe
bpoiins. Co3paresb epBoii KBaHTOBOM
Teopuu aroma Hunsc bop . CooTHolieHue
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Heorpeie/IeHHOCTel /Jis KOOPJUHAThI U
HMIYJ/IbCa MUKPOYACTHIIBI,
chopmynrpoBaHHOe BepHepom
Teitzern6eprom (1901, Bropubypr - 1976,
MtonxeH). BosiHoBasi hyHKLYS
MUKPOUYACTHILIbI. [TPUHIUIT CyTIepITO3UIUH B
KBaHTOBOW MexaHUKe. JINHelHbIe
CaMOCOTIPSDKEeHHbBIE OTepaTophbl U UX
cBoiicTBa. OmiepaTopbl 0CHOBHBIX
busnuecknx BesuurH.CpeHre 3HauUeHUs
Ha0JTI01aeMbIX U BEPOSTHOCTH HX
J103BOJIEHHBIX 3HAUEeHUH.

YpaBHenue [llpenunrepa j/1s1 onvcaHus
N0Be/IeH!s] MUKPOUaCTHULIbI

OpsuH lllpeaunrep (1887, Bena - 1961,
BeHa) cchopmynupoBas CTalliOHapHOe U
HecTallOHapHOe BOJTHOBbIe ypaBHeHUs J1Jisi
OTMCaHWSI TTOBeJIeHUsI MUKPOUACTHLI,
urparoiiye B KBAaHTOBON MeXaHHKe TaKyr
e (hyHaMeHTaTbHYI0 POJTh, KaK
ypaBHeHUe BTOpOro 3akoHa HbroTOHa B
K/TaCCUYeCKOM MeXaHUKe UM yPaBHEeHMUSI
MakcBeia /ijist 371eKTPOMarHUTHBIX BOJTH.
[TpUHIMIT TPUYMHHOCTH B KBAHTOBOM
MexaHUKe.[IT0THOCTh BepOSITHOCTH U
TJIOTHOCTh TOKA BEPOSITHOCTH. YpaBHEHHe
HeTIPephIBHOCTH B KBAHTOBOM
MeXaHHKe.XapaKTepPU3YIOINMU ee
CBOMCTBa. B KauecTBe TaKOBBIX OOBIUHO
BbIOMparoT abCoMmoTHYO Temmepatypy T,
JlaBieHue p, MOJISIpHbBIN 00beM VM. Tak Kak
9TU TIapaMeTpPhbl CBSI3aHbI IPYT C APYTOM,
M03TOMY COCTOSIHHE TepMO/IMHaAMUUeCKOH

OcH. nmut-pa NeNe
2,3

Pentenne 3amau

Pemenne 3amau
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CHCTeMbI MOYKHO TPe/ICTaBUTh B BU/IE
anrebpanueckoro ypaBHeHUsI.

OpHoMepHOe IBU)KeHHe MUKPOUaCTHI]

OpHomepHoe nrddepeHIanibHOe
ypaBHeHue LlIpeaunrepa st cBO60gHOM
MuUKpouacTulibl. [ToBegeHre
MHKPOUYaCTULIbI B 6eCKOHEUHO TTyO0KOM
NPSIMOYTO/IbHOY TTOTEHL[MabHOM sIMe.
YpaBHenue LlIpeaunrepa f/1s1 TMHEHHOTO
rapMOHMYECKOT0 OCLIU/IJISITOPA U ero
petieHue. [TpoxoykieHre MUKPOYaCTHI]
CKBO3b MPSIMOYTOJIbHBIY NTOTeHLUaIbHbIN
Gapbep U MoTeHIMaIbHbIN bapbep
MIPOM3BOJIbHOM (POPMBI.

OcH. nmut-pa NeNe
2,3

Pentenne 3amau

Pemenne 3amau

CobcTBeHHbIe (DYHKIMU OTIEPAaTOPOB
MOMeHTa UMITy/IbCa U ero KBaZjpaTa

PelieHnie cOOTBeTCTBYIOLLIETO

I depeHIIMaTIbHOTO YpaBHEHNS B
cepryeckux KOOpZMHaTax roKa3blBaer,
yTo cobcTBeHHbIe (PyHKLMM oriepaTopa
MOMeHTa UMITYJ/IbCa UMEIOT
5KCIIOHEeHLIMa/IbHYI0 (opMy.
HNuddepeHianbHOe ypaBHeHHEe BTOPOTO
TMOpsiIka B YaCTHBIX MTPOM3BOJHBIX /151
KBajjpaTa orieparopa MOMeHTa UMITy/IbCa
rMeeT pellleHre B BU/le MPUCOeHeHHbIX
rnosMHoMoB AzipyeHa Mapu JlexxaHzpa
(1752, TTapwx - 1833, ITapmx).

OcH. mut-pa NeNe
2,3

Pe1ienvie 3agau

Peitienvie 3agau

PaguansHoe ypaBHeHue Lllpegunrepa

IuddepeniianbHOe ypaBHeHHE BTOPOTO

OcH. mut-pa NeNe
2,3

Penienue 3amau

Peinienue 3aau
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NopsiJiKa, Npe/iCTaB/IsitoLLee pajuanabHOe
ypaBHeHve OpsuHa llIpegunrepa (1887,
BeHa - 1961, BeHa) umMeeT peliieHue,
cofieprKalliee pHUCOeMHEeHHbIe TIOIMHOMBI
OnmoHa Jlareppa (1834, bap-ne-/iok -
1886, bap-ne-/Itok).

Peruienne ypaBHeHus IllpeauHrepa asis
BOZI0pOZ0M000HOr0 aToMa

AHanuTHyeCcKoe pelieHue

b depeHIIMaTBEHOTO ypaBHeHUs DPBUHA
Ipenunrepa (1885, Bena - 1961, Bena)
JJ1s1 IBVDKEHUS 3/1eKTPOHA B KYJIOHOBCKOM
Tojie sijpa BOAOPOA0No06HOro atoMa
MeTO/IOM pa3/ie/ieHusi epeMeHHbIX
TIPUBOJIUT K BOJIHOBBIM (PYHKLUSIM,
COZlep>KalliX MpUCOeIHeHHbIE T0JIMHOMBI
Appuena Mapu Jlexxanzpa (1752, [Tapwx -
1833, [Tapwxk).u OgmoHa Jlareppa (1834,
bap-ne-[iok - 1886, bap-ne-/Itok).

OcH. mut-pa NeNe
2,3

Penenue 3amau

Pemmenne 3amau

AHanmMTHyeCcKoe pelleHue

I depeHIMAILHOTO ypaBHeHUsI DPBHHA
Ipenunrepa (1885, Bena - 1961, Bena)
JU1s1 IBVKEHUSI 3/1eKTPOHA B KYJIOHOBCKOM
Tosie sifipa BOAOPOZA0IOA00HOTr0 aToMa
MeTO/IOM Pa3/iesieHusi rlepeMeHHbIX
MIPUBOZAUT K BOJTHOBBIM (DYHKIIWSIM,
COZlep>KallliX MpUCoeIMHeHHbIe T10JT

CriocoObI MPUOIMKEHHOTO PeIeHust
ypaBHeHus LlIpegunarepa.MeTtoabl Teopum
BO3MYIL€HUI B KBAHTOBOM MeXaHUKH

OcH. mut-pa NeNe
2,3

Penienue 3amau

Peinienue 3aau
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Hacrosiiiee cocTossHUe HAyKU TaKOBO, UTO
TroZiaBJIsifoITiee OOJBIIMHCTBO 33y
KBAaHTOBOW MeXaHUKU MO>KHO pellaTh
TOJTBKO TIPUOJI>KEHHO. JTO CBSI3aHO C TeM,
yTOo peleHue quddepeHIMaTEHOTO
ypaBHeHus1 OpBuHa llIpeaunrepa. bosbiioe
MHOYXEeCTBO CITOCOO0B TIPUOJTYKEHHOTO
pellieHus1 ypaBHeHUsI
IIpeaunrepa..OcHOBHAsA ujess METOL0B
TeOpPUU BO3MYILLEHUI COCTOUT B TOM, UTO
BCe B3aMMOJEUCTBUSI B KBAHTOBOW CHUCTEMe
MOJKHO pasZie/IuTh Ha OCHOBHbIE U
BTOPOCTETIeHHbIE TI0 KaKUM-JTH00
rpusHakam. B psjie ciiyuaeB 3TO 103BOJIsi€T
BHECTHU B UCXO/HbIN oriepaTop YusbsiMma
T'amunbToHa (1805, Jy6mmH - 1865,
Iy6nvH) Kakue-mibo n3MeHeHws,
CBOZSIIIME UCXOJHYIO 3a/lauy KBaHTOBOU
MeXaHHWKH K CyI[eCTBeHHO 0oJjiee pOCTOH,
JlomycKarolieii TouHoe perieHue. [Toce
TOTO Kak ObIJIO TIOJTyUeHO pelleHue
Mo/IefIbHOM 3a/jaukl C YIPOLeHHbIM
raMUIBTOHUAHOM, He0OX0IUMO yUeCTh
oTOpollIeHHbIe TTONpaBKu. PelieHremM
TaKUM CTI0COOOM 1 3aHUMAaeTCsI TeOPHS
BO3MYILIEHUI CO CBOMMU MeTOJaMH,
TI03BOJISTFOILAsT IBHBIM 00pa30M OMMCaTh
V3MeHeHue UM BO3MYLLeHue pellleHn
ypaBHeHus LlIpeavHrepa npy Majiom
M3MeHeHUU raMU/IbTOHWaHa KBaHTOBOM
CUCTEMBI.

10

BapualioHHbIe MeTO/Ibl KBAHTOBOM
MeXaHUKU

OcH. nmut-pa NeNe
2,3

Pentenne 3amau

Pemenne 3amau

20



BTOpbIM MOIIHBIM METOIOM HaXO>K/|€HUSI
NIPUOJTYKeHHBIX pellleHu YpaBHeHHsI
[[IpeauHrepa siBAsieTCS BapUaLMOHHBIN
MeTO/I, KOTOPBIi B OT/INUKE OT TEOPUU
BO3MYLL|€HMI OCHOBAH He Ha YIPOLLeHUU
ramMUIbTOHMAHa, a Ha YIpOLeHUH
BOJIHOBOU (DyHKI[MM KBAHTOBOMW CUCTEMBI C
yUeToM TOro, uTo Jyitobasi pusnueckast
CUCTeMa CTPEMUTCSI K COCTOSTHUIO C
MUWHUMaJIbHOW SHepruei.

11

CriuH 3JIEMEHTAPHBIX YdCTHL]

OKCIlep¥MeHTa/IbHOe TOATBep KeHue Toro,
YTO Yy psiia MUKPOYaCTHUL] CyLL[eCTBYeT
BHYTPEHHsIsI CTerleHb CBOOO/bI - CTIHH.
CriviH 371eKTPOHA WK ero COOCTBeHHBIN
MeXaHUueCKHU MOMeHT 00s1aziaeT 00LUMU
CBOMCTBaMU KBAHTOBOMEXaHUYECKOI'O
MoMeHTa umIly/bca. CIivH 3/1eKTPOHOB,
MPOTOHOB, HEUTPOHOB U M-ME30HOB S = 1/2,
CIVH II-Me30HOB U ()OTOHOB S = 0.
BosiHoBasi GyHKI[Ms1 MUKPOYaCTHUL{bl CO
CIIMHOM 3aBUCHUT OT eé Tpex
NPOCTPaHCTBEHHBIX KOOPAMHAT U OT
YyeTBepTOM KOOPJMHATHI - CITUHA.

OcH. mut-pa NeNe
2,3

Pe1tienvie 3amau

Peitienue 3agau

12

[Tpyuumn ITaynu u pacnipeseneHue
3JIEKTPOHOB B aTOMe I10 COCTOSIHUSM. TUITbI
XUMHUUEeCKUX CBfI3el B aTOMax BeljecTBa

®epMUOHBI — MUKPOYaCTHULIbI C
TOJTy1Ie/TbIMUA 3HaUeHUsIMU CITHHA Y 0030HBI
— MUKPOYACTULIBI C Lie/IbIMU 3HAYeHUSIMU
crivHa. [Tpuniun Bonbgranra

1.5

OcH. nmut-pa NeNe
2,3

Penenue 3amau

Pemenne 3amau
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[Taynu.MloHHBIE CBA3K aTOMOB B
KpUCTa/lJIaX yJep>KUBaroT BMeCTe
TOJIOKUTE/IBHO Y OTpULIaTe/IbHO
3apsDKeHHbIe MOHBI, 00pa3ys
NIPOCTPaHCTBeHHYO peleTKy.ITpu
00MeHHOM THITe KOBaJIEHTHOMW CBSI3U MeXIy
aToOMaMH KaK/bIi U3 COeUHSIOLLXCS
aToOMOB TIpe/[CTaB/IsIeT Ha 0Opa3oBaHue
5/IEKTPOHHOM CBSI3U 110 OJHOMY
HeCIlapeHOMY JIeKTPOHY.C
IIPOTUBONOJIOKHBIMY CITUHAMM.
MeTannuyeckue CBs3u HaOJFOJAIOTCS B
MeTaslax, rje MoJoKUTeIbHO 3apshKeHHble
WOHBI 00pa3yIOT PeryyisipHYIO PeLIeTKY,
yZiep>KUBaeMyto ra3oM CBOOOZHBIX
3JIeKTPOHOB. BaH-/iep-BaaibCOBbI CUJIbI
SIBJISIFOTCS C1a0bIMU CUIaMU
B3aUMOZeCTBUS MeXy HeUTpabHbIMU
aToMaMH UM MOJIEKY/1aMH,
MIPUTATHBAIOLIUMU APYT pyra BC/leCTBUE
TOT'0, UYTO $1IpO OFHOIO aTOMa NpUTATMBaeT
3JIEKTPOHBI IPYrOro aroMa.

13 TepMoarHaMUUeCKUM MOAXOA, K
WCC/IeJOBAHUIO TEIIOBBIX
TPOL[eCCOB.3aKOHbI TEPMOJAUHAMUKHU
14 TepMoarHamMuueckasi CUCTeMa U eé OcH. ut-pa NeNo Pemienue 3amau Pemenne 3amau

rlapaMeTphI

PaccmoTpeHue TepMoArHaMUUe CKOH
CHCTeMbI KaK MaKpOCKOIIUeCKoe TeJlo,
BbI/le/IeHHO€ U3 OKpY)Katoll{eil cpe/ibl IIpy
TIOMOLLIY T1eperopojoK, COCTosILee 13

2,3
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JIOCTAaTOUHO OOJIBIIOTO UKC/Ia YaCTHL] U
XapaKTepu3ytolijeecsi TaKUMH
rapameTpamH, Kak 00beM, TeMriepaTypa u
naBieHue. Tpu Bula TepMOAMHAMUYeCKHUX
CUCTeM: U30/TMPOBaHHbIe, 3aKPhITHIE,
OTKpHBIThIe. TepMoiiHaMUuecKasi cucTeMa
M30/TUPOBAHa, ec/id ee Macca U SHeprusi Co
BpeMeHeM He W3MEeHSIIOTCSI; 3aKPbITa, eC/iv
TPy HeM3MeHHO! ee Macce (KoruyecTBe
YaCTHI]) OHa MOXKeT 0OMEHUBATBLCS C
OKpy>Katolllel cpefioli SHeprueli; OTKpbITa,
€CJTM OHa 0OMEHMBAEeTCS C OKPY KaroIL[ei
Cpe[ioli BelljeCTBOM, SHepruen.

15

TepmogrHaMUue CKU MeTo/, UCCJIeJ0BaHuUs
TIPUPOABI U TEXHOOT U

J17151 U3yueHus TeTJIOBbIX TIPOLIECCOB U UX
0cobeHHOCTel B TeOpeThyecKou (usnke
chopMHUpOBaJICS TEPMOJUHAMUYE CKUM
MeTO/] UCC/Ie/J0OBaHuUsI 0OBEKTOB, TIPOLIeCCOB
U siyieHui. OH 3aK/TI0YaeTcsi B TOM, UTO
TepMOAMHaMUUeCcKasl cucTeMa
paccMaTpPUBAETCsT KaK OZIVH 1]€JI0CTHBIM
00BbeKT (a He KaK MHOKeCTBO ee 3JIeMeHTOB,
MOJIEKYJT), U ee COCTOSIHUE CHCTEMBI
3a/laeTcsi TepMOIMHAMUUe CKUMHU
rapaMeTpaMH, XapaKTepU3YIOLUMH ee
CBOMCTBa. B KauecTBe TaKOBBIX OOBIUHO
BbIOMparOT abCoMmoTHYO Temmiepatypy T,
JlaBieHue p, MOJIIpHbBIN 00beM VM. Tak Kak
9TU TIapaMeTpPhbl CBSI3aHbI IPYT C APYTOM,
M03TOMY COCTOSIHHE TepMO/IMHaAMUUeCKOH
CUCTeMbI MOXXHO MPe/ICTAaBUTD B BUJIE
anrebpanyecKkoro ypaBHeHUsl.

2

OcH. mut-pa NeNe
2,3

Pertienuie 3amau

Peitienue 3agau
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16

3aKOHBI TePpMOAWHaMHKH

OCHOBY TEpMOJUHAMHUKH COCTABJISIOT
(byHIaMeHTa/IbHBIe 3aKOHBI: TIepBOe U
BTOpPO€ Hayajia TePMOJUHAMHUKH, KOTOpPbIe
SIBJITFOTCSI U'TOTOM 0000111eHHs
MIPAaKTHUECKOTO OTbITa YeJI0BEeUeCTBa,
MI03TOMY OHHM YCIIELITHO PUMEHSIETCST BO
BCEX OTpac/IsiX eCTeCTBO3HaHUs. [1epBbIit
3aKOH TepPMOJIMHAMUKHN YTBEP)KZAeT:
OHeprusi He MOXKeT ObITh CO3/laHa WIN
YHUUTO)KEHA, OHA JIUIIIb [TePeXOAuT 13
OZIHOTO BH/Ia B ZIPYTOM B Pa3/IMUHBIX
busnueckux nporjeccax. OTcroza cieayer,
YTO BHYTPEHHSISI SHEPTUs U30JTMPOBaHHOM
TepMOJUHAMHUECKON CUCTEeMBI OCTAeTCst
HEN3MEeHHOM.

OcH. ut-pa NeNe
2,3

Peltienuve 3agau

PeitieHure 3agau

17

CrarucTriueCcKui mogxo/| K UCC/ieZloBaHUI0
TeTUIOBbIX TIpoLjeccoB.Knaccuueckas v
KBaHTOBasi CTaTUCTUUeCKasi
¢u3vka.OCHOBBI TeOpHY HEPaBHOBECHBIX
TpOLIeCCOB

18

OTnuuuTenbHbIe MPpU3HAKH
CTaTUCTHUYECKOI'0 I1oAxo/ad K N3yueHH0
TeIl/IOBBbIX HPOHECCOB.BHBHCHMOCTB
TEMJIOBLIX SIBJIEHUM OT CTpOE€HHS BeleCTBa

ITporeccel, U3yyaeMble CTaTUCTUUECKOU
(h13UKOM, SBJISIOTCS Pe3y/bTaTOM
COBOKYITHOTO ZIeMCTBUSI OTPOMHOI0 UKMCIIa
MoJieKy/. B ocHOBe cTaTuCTHUeCcKoro
MOJX0/a K M3yUeHUIO TeIIOBbIX MPOLIeCCOB

OcH. mut-pa NeNe
2,3

Penenue 3amau

Pemenue 3amau
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JieXkat cyieiyrolye TooyKeHus :/itoboe Teso
(TBepzoe, XuUAKoe UM razoobpasHoe)
COCTOUT U3 OOJIBIIIOTO YKC/Ia BeCbMa MaJlbIx
YaCTUL] - MOJIEKY/I; MOJIEKY/IbI BCSIKOTO
BellleCcTBa HaXO/sATCs B OeCropsjOuHOM,
Xa0THUUeCKOM, He MMeIOIIeM KaKoro-iubo
TIPeUMYII[eCTBEHHOTO HarpaB/ieHUH
JBYDKEHUM; UHTEHCUBHOCTb JJBM)KEHUSI
MOJIEKYJT 3aBUCHUT OT TeMI1epaTypbl
BellectBa.CTaructuueckas pusmka
yCTaHOBWJIA, UTO TETIOBbIE TIPOLIECCHI
CBsi3aHbl CO CTPOEHHEM BelleCTBa U ero
BHyTpeHHel cTpyKTypoi. [TosTomy
MCC/le/IoBaHKe TeIJIOBBIX SIBJIEHUI MOKHO
WCTI0/Ib30BaTh AJ1s1 BbIICHEHUsT 0011ei
KapTHHbI CTPOeHus BelllecTBa. U,
Hao0O0POT, onpe/iesieHHbIe TIPeCTaBIeHuUs O
CTPOEHHUH BelljeCTBa IOMOTraroT MOHSTh
(bU3MUeCKyIO CyIIHOCTb TEeTJIOBBIX
SIBJIEHUH, /1aTb UM TTyOOKOe Har/sijHoe
HCTOJIKOBaHHe.

19

OOBbsiCHEHHE Ta30BbIX OTBITHBIX 3aKOHOB Ha
OCHOBE CTaTUCTUYeCKUX

nipeictaBieHnii. KaHoHnueckoe
pacripefeneHre ['mb0ca v cTaTUCTUUECKast
cymMMa

CratucThueckoe MoJleTMpOBaHUE
M30TepMHUYeCKHUX, U30XOPHBIX ¥ M300apHbBIX
TNpoLieccoB B ras3ax. [lonyueHre oCHOBHOTO
ypaBHeHUsI MOJIEKY/ISIPHO-KUHeTHYe CKOU
TeOPUU ra30oB C BaXXKHbIM BbIBOZOM: CPeHSIs
KWHEeTUUeCKasi 3Heprusi MocTynaTebHOro
[IBIDKEHUSI OIHOM MOJIEKYJIbl U/leaTbHOrO

2

OcH. mut-pa NeNe
2,3

Pertienvie 3amau

Peitienue 3agau
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rasa npsiMo MPOTOPLIMOHA/IbHA €T0
TepMOZIMHaMUue CKol (abCOMIOTHOM)
Temriepatype T U 3aBUCUT TOJIBKO OT Hee.
CrarucTryeckasi CymMMaco/epsKairast
WH(OPMALIMIO O CTaTUCTUYECKUX
CBOMCTBAX CHCTEMbI B COCTOSIHUM
TepMO/JUHAMHUUECKOTO PaBHOBECHS,
ABJISAIOILAsICS (PyHKIMeH TeMIeparyphl,
obbema u Apyrux rnapameTpoB, MHorue
TePMOAVHAMUUECKHUE BeJTMUMHBI CUCTEMBI,
TaKue Kak 3Heprusi, CBo00Has SHeprus,
SHTPOIUS U [IABJIEHUE, MOTYT OBITh
BBbIDA)KEHBI Uepe3 CTaTUCTUYECKYH) CYMMY
U e€ IpOU3BOJHbIE.

20

XapakTeprCTHKa HepaBHOBECHbIX
NIPOLIeCCOB

Breiienenre Mupa QuyKTyalu,
HeCTabUIBbHOCTH, SBOJTIOLIMY U KaTtacTpod,
Xa0ca ¥y CJIOKHEUIINX CTPYKTYP,
JMCCUTIALIMM ¥ CAaMOOPraHU3aLuu.
Bo3HrKHOBeHue 3)peKTa cornacoBaHust
MOBe/IeHUs] YaCTUL] B OTKPBITBIX CHCTeMaXx,
Jlanekux oT paBHOBecUsi. PopMupoBaHue
TMIPOLIECCOB YIOPsZI0ueHus], BOSHUKHOBEHHS
13 Xaoca onpefie/ieHHbIX CTPYKTYP, UX
nipeoOpa3oBaHUs U YC/IOKHEHUS B
pe3ysbTaTe COrIaCOBaHHOTO
B3aUMO/IeMCTBUS TIOZCUCTEM CUCTEMBI.

OcH. nmut-pa NeNe
2,3

Pentenne 3amau

Pemenne 3amau

21

[uccunatyBHbIE CUCTEMBI U CTPYKTYPBI

[TprpoCT 3HTPONUU B OTKPBITOU CHUCTEME B
eIMHULTY BPeMEeHH B eiMHUIle 00beMa Kak
¢yHkums guccunanyy, CucTeM € OTVIMYHOM

2

OcH. mut-pa NeNe
2,3

Pelienvie 3agau

Peitienue 3amau
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OT Hy/i1 PyHKLIMeN KaK JUCCUTIaTUBHAs
cucrema. [Tepexon sHepruu
YIIOPsJOU€HHOT0 TIPoLiecca B SHEPTHI0
HEeYTOPsiJ0UeHHOT0 MPOoL{eCCa, B KOHEYHOM
cyeTe - B TEIJIO B JCCUTIATUBHBIX
cuctemax. Beinenenve Uibeit
PomanoBuueMm [puroxxunsim (1917,
Mockga - 2003, bproccesnb)
JIACCUTIaTUBHBIX CTPYKTYP KakK
yTOPsIJ0UeHHBIX 00pa30BaHUH,
BO3HUKAIOLMX B JUCCUNATUBHBIX CUCTEMaxX
B XO/Ie HEPaBHOBECHBIX HEOOPAaTUMBIX
TpOLIeCCOB.

22 KonTposnbHast pabora 0.5
23 OK3aMmeH 36
Wtoro no 4 kypcy 8 cemectpy 36 |36 72
5 Kypc / 9 cemecTp
1 MeTogpl UCCeJ0BaHUS B sIZIEPHOU
¢u3vke.Mogenu siiep aToMOB
1.1 CaMOnpOon3BO/IbHBIN U BBIHYK/I€HHbIN 2 |2 4 | OcH. muT-pa NeNe Perenuie 3aau Perienuie 3aau

pacrajbl 14€ep dTOMOB BellleCTBa

CroHTaHHBIN WM CaMONPOU3BOJIbHBIN
pacraf siB/sieTcs1 fieJieHueM sizipa,
TIPOUCXOAAIIUM Oe3 BHEIITHETO
BO30y>KJeHus, 1 JaéT TaKKe >Ke TIPOAYKTHI,

1,2,3
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KaK U BbIHY)KIEHHOe JleJieHue si/ipa:
OCKOJIKH (sifpa Gosiee JTErKUX 3/71EMEHTOB) U
HEeCKOJIbKO HeTPOHOB. BeposiTHOCTh
BBIHY>K/IEHHOT'O pacnaja siiep aToMOB
MPOMNOPLIMOHA/IbHA UHTEHCUBHOCTH
HEWTPOHHOTO MOTOKA, KOTOPBIX B IEPBOM
TIPUOJTPKEHUM MOYKHO CUMTATh
MPONOPLMOHATBHBIM KOJINUECTBY
PaZIM0aKTUBHOIO MaTepuaJia.

1.2

®u3UKO-MaTeMaThueCKoe MOo/ie/TMPOBaHUe
sIB/IEHUST pacriaZia sifiep aToMoB

Pa/ioakTHBHBINM pacraj sjiep aToMOB
SIBJISIETCSI CTaTUCTUUECKHM TIPOLIe CCOM.
Kaxoe pajuoakTUBHOE ]P0 MOXeT
pacracTbCcs B 1000 MOMEHT U
3aKOHOMEPHOCTh Ha0JTFO/IaeTCst TOBKO B
cpeZiHeM, B Cly4ae pacriajia JoCTaTOYHO
OostbITIoro KO/TMUecCTBa sijep. Prsnko-
MaTeMaTHhyeckasi MOJieJib SIBJIeHUsI pacriajia
silep aTOMOB CBOZAUTCS K TOMY, UTO eCJIU B
oOpa3liie B MOMeHT BpeMeHH t umeeTcsi N
Pa/IM0aKTUBHBIX sifiep, TO KOIMUeCTBO sifiep
dN, pacnaBumxcs 3a Bpems dt
MPOMOpLKMOHaNBEHO N, BhIpakaemasi
MareMaTUuecKon (popmoit
mubdepeniransHoro ypaBHenus dN = -
ANdLt.

OcH. mut-pa NeNe
1,2,3

Pertienvie 3amau

Peitienue 3agau

1.3

Teopus U NpakTHKa pa3pyLleHus sifep
aTOMOB NOTOKaMH YaCTHL], CO3/laBaeMbIX B
YCKOpUTEJISIX

CHapsijamu /151 pa3pyLleHus sifiep aTOMOB
BelLleCTBa C/Iy’KaT 37ieMeHTapHble YaCTHUL{bI

OcH. mut-pa NeNe
1,2,3

Penenue 3amau

Pemenune 3amau
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BBICOKMX SHEepIui, co3flaBaeMble B TAKUX
YCTPOMCTBAX, KaK JIMHEVHbIe YCKOPUTEIH,
r7ie Iy4YOoK YaCTUL| OHOKPATHO NPOXOJUT
YCKOPSIIOILIMEe NTPOMEXXYTKH, ¥ LIMK/INYeCKHe
YCKOPUTEJIH, B KOTOPbIX MyUKH YaCTHL]
JBIDKYTCS 110 3aMKHYTBIM KPUBBIM -
OKPY>KHOCT$IM, NIPOXO/isl yCKOPSIFOLLHe
TIPOME>KYTKA MHOTOKPATHO.

1.4

KanenbHast Mozienb sifipa atoMa

IaHHasi camasi paHHssl MOZie/lb CTPOeHUS
aTOMHOTO $i/1pa, B KOTOPOM aTOMHOe SiZipo
paccMaTpuBaeTcs Kak cepryeckast Karis
3apsKeHHOM »KUAKOCTH, Oblia
nipeasioxkeHHass Hunscom bopowm (1885,
Konenraren - 1962, KornenrareH) B 1936
roZly B paMKax TeOpUM COCTaBHOIO 51/pa,
pasBuTtas fIkoBom PpeHkesnem (1894,
PocroB-Ha-/ony - 1962, JlenuHrpaz) u, B
JanbHeiiem, /xonom Yunepom (1911,
IxskconBuin - 2008, XauTtcrayH), Ha
ocHoBaHMU KoTopoi Kapsiom
Baiinzekkepom (1912, Kusnsb - 2007,
[ITapH6epr) Obisia BriepBbie MoyuyeHa
MOTy3MIMpUUecKasi popmysa JJis SHepruu
CBSI34 s1jpa aToMa.

OcH. nmut-pa NeNe
1,2,3

Pemenne 3amau

Pemmenne 3amau

1.5

Ob6osoueuHast MOJieJTb sifipa aToMa

PaccmarpriBaemast MoZiesib siipa aToma ofjHa
U3 siflepHO-(pU3MUeCKUX Mojienel,
OOBSICHSIOIINX CTPYKTYPY aTOMHOTO siZipa,
aHaJIOTUYHO Teopuu 000/104eYHOT0
CTPOEHHs aToMa.

OcH. nmut-pa NeNe
1,2,3

Penenue 3amau

Pemenne 3amau
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1.6

O0606ménHast Mmogenb bopa —
MortTenbcoHa AJ1s siapa atoma

B stoit mogenu saapa atoma Ore bopom
(1922, Konenraren - 2009, KoneHrareH) u
benom Mortrensconom (p. 1926, Uukaro)
TMpe/ro/iaraeTcsi CUIbHasl CBSA3b BHELLIHUX
T10 OTHOILIEHUIO K 3all0JTHEHHBIM
000/710UKaM HYKJIOHOB C OCTOBOM, UTO
MOJKeT MPUBOJUTH K YCTOUUMBOMN
paBHOBeCHOM Jedopmaliuu siipa aToMa.

OcH. ut-pa NeNe
1,2,3

Peltienuve 3agau

PeitieHure 3agau

AnepHble nipeBpallieHNsi. DieMeHTapHbIe
yacTuLibl. OCHOBBI (PU3MKHU TBEP/OTO TeJla

2.1

Pa/iM0aKTUBHBIN pacrafi Kak ClIOHTaHHOe
siiepHOe TIpeBpallieHue

Pafiv0akTHUBHBIN pacraf sipa aroMa Kak
TNIPOLiecc, IpY KOTOPOM $1JpO U3 HaualbHOIO
COCTOSIHUSI I1epeX0UT B KOHEUHOe
COCTOSIHME C MeHblllel sHepruen. fiBnenve
o-pacriazia sijpa atroma Kak
CaMOIIPOM3BO/IbHOE UCITyCKaHHe UM si7pa
renus. SIBneHve -pacnazia siipa atoma Kak
WICITyCKaHWe UM 3J/IeKTPOHOB (U1
MO3UTPOHOB) B pe3yJibTare MpeBpallieHust
HeWUTPOHA WY NIPOTOHA B siipe. fIBneHue y-
pacrazia sijpa aroMa Kak UsjyueHue UM
ramMMa-KBaHTOB B BO30Y’>K/JeHHOM
COCTOSIHWH, TIPY KOTOPOM OH 00s1aziaeT
00sIb1LIO} 110 CPABHEHMIO C
HeB030y)K/IeHHbIM COCTOSTHUEM SHepruei.

OcH. mut-pa NeNe
1,2,3

Pe1ienvie 3agau

Peitienvie 3agau
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2.2

Peakiiuu CcOMpoBOK/arollyecs Ae/ieHreM
siiep aTOMOB

[eneHue siiep aTOMOB Kak sifiepHast
peaxiiusi, B KOTOPOM aTOMHOE SIiZIpO Tpr
6ombapupoBKe HEHTPOHAMU
PaCIIeryIsIeTCs Ha [[Ba WK HECKOJIBKO
0CKOJTKOB. ITosTHast Macca 0CKOJIKOB 00BIYHO
MeHbIIIe CYMMbI MacC UCXOZHOTO si7ipa U
O6ombapaupyroLero HeMTpoHa.

OcH. ut-pa NeNe
1,2,3

Peltienuve 3agau

PeitieHure 3agau

2.3

PeakIuu COTPOBOXKAAIOIIHECS CUHTE30M
siep aTOMOB

SlnepHasi peakiysi CUHTe3a Kak IpoLiecc
CJTUSIHUS IBYX aTOMHBIX Sifiep C
obpa3oBaHKeM HOBOTO, Hosiee TsHKesloro
siapa. Kpome HOBOTO si71pa, B X0/ie peakL[uu
CUHTe3a, KaK MpaBuio, 00pa3yroTcs Takxke
pa3/MuHbIe /1eMeHTapHbIe YaCTHLIbI U
(U11) KBaHTBI 37IEKTPOMarHUTHOTO
W3/TyYeHVSsI.

OcH. nmut-pa NeNe
1,2,3

Pemienne 3amau

Pemmenne 3amau

2.4

KBapKoBbIli COCTaB aZJpOHOB

AJIpOHBI COCTOAT U3 KBapKOB . OHU
Yy4aCTBYIOT BO BCeX BU/IaX B3aUMOJENCTBUM
B NpUpo/ie. AZIpOHBI IOZIpa3/esisoTCs Ha
OapuoHBI, IMetolIe OapUOHHBIN 3apsi B =
1, 1 Me30HBl, AJ1s1 KoTopbix B = 0. Bapronsl
COCTOSIT U3 TpeX KBapKOB. Me30HEI - U3
KBapKa U aHTUKBapkKa. baproHbl SBASIOTCS
dhepMroHamMu (MMEIOT TIOTYLIe/bINA CITUH),
Me30HbI SIB/ITFOTCS 0030HaMK (MMEFOT
HY/1eBOW WU Lie/IOYUC/IeHHbIN CTIUH).

3.5

OcH. mut-pa NeNe
1,2,3

Pelienvie 3agau

Peitienue 3amau
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3 JK3aMeH 36
4 KonTposbHast pabora 0.5
Wroro 1o 5 Kypcy 9 cemecTpy 36 |36 72
WToro no guciynivHe 92 |92 176
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4. @DOHJA OLEHOYHBIX CPeJCTB M0 JUCLUII/INHe

4.1. IlepeueHb KOMIETeHI[UI U UH/IUKATOPOB JOCTIDKeHHs KOMIIeTeHI[HI C yKa3aHHeM
COOTHECeHHBIX C HUMH 3all/IAHUPOBAHHBIX Pe3y/IbTaToB 00yueHHs 10 AucHunIaHe. OnucaHue
KpHUTEPHEB U IIKaJ/I OLleHUBAaHUA Pe3y/IbTaToB 00y4YeHUs M0 AUCIUIUIHHE.

Kog u ¢opmynupoBka KOMIIETEHLIMU:

CriocobeH  y4aCTBOBaTh

B pa3paboTke

OCHOBHBIX U

JIOTIONTHUATETbHBIX 00pa3oBaTe/lbHBIX TIPOTpamMM, pa3pabaThiBaTh OTAe/bHbIE WX KOMITIOHEHTHI (B TOM
YyuCJie ¢ UCT0/Ib30BaHWeM MH(GOPMal[MOHHO-KOMMYHHKALIMOHHBIX TexHonoruit) (OTTK-2);

Y IpOrpamMMBl,
BO3MO)XHOCTU U
obsactu
MIpUMeHeHMUs
VMH(pOpMaLMOHH
O_
KOMMYHHKAIO
HHBIX
TeXHOJIOTUH;
3HaTb
NpeJIMeTHYO
obsactb
JVCLIATI/IVH,
He0OXOJUMBIX
JI71s1 OCBOEHUs
OCHOBHBIX

1l IpOrpammel,

BO3MO>XHOCTHU U

obnactu
MIPUMEHEeHUSI

VMH(OpPMaLMOHH

O-

KOMMYHHKAIIKO

HHBIX
TEXHOJIOTHH;
3HaTh
TIpeZIMETHYIO
006s1acTh
JCLIUTIIVH,
He0OX0JUMBIX
JUIs1 OCBOEHUS
OCHOBHBIX

Kopg u Pe3ynbTaThl KpuTepuu orieHMBaHus pe3ynbraToB 00yuenus (Jud3auer)
HavMeHOBaHHe | O0yueHHUs 10 7 3 4 (Xoporio) 5 (OmHuHO)
MH/MKATOpa AACLUTITHE (HeynoBnetBop |(¥YnoBneTBOpUT

AOCTIDKEHII WTe/TbHO) e/bHO)

KOMITeTeHL[UU

OIIK-2.1. 3Hatb | 3HaTh 3HaHUA He 3HaHUs 3HaHus 3HaHus
TpeboBaHUs TpeboBaHUs chopMUPOBaHbI | HEJJOCTAaTOUHO | COPMUPOBAHBI,  TTOTHOCTHIO
denepanbHBIX | (hefepanbHBIX chopMHUpOBaHbI, | HO UMEIOT chopMHUpOBaHbI
rOCyJapCTBeHH |TOCy/AapCTBeHH HeCHCTeMHbI OT/ie/IbHBIe

BIX BIX ripobenbl U

obpa3oBaresibH | 0Opa3oBaTesibH HETOUHOCTHU

bIX CTAaHZAPTOB |bIX CTAHJAPTOB

K CTPYKType U  |K CTPYKTYype U

COZIep’)KaHUI0 | COfiep>KaHUI0

OCHOBHOM OCHOBHOM

obpa3oBarenbHO | 006pa3oBaTebHO

Y TIpOrpamMMBbl, | IPOTrpaMMBbl,

HOPMATHBHO- | HOPMaTHUBHO-

TIpaBOBYtO 0a3y, |MpaBoByIO Oa3y,

OTIpeJIeJISIFOLY | OTIpe/ieIsItoLLy

10 COJlep)KaHue |10 cofiepKaHue

1 CTPYKTYpY 1 CTPYKTYpYy

JIOTIONTHATE/TBHO | IOTIO/IHUTETLHO

/] 7}

obpa3oBaresnbHO | 06pa30BaTebHO
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JUCLIUTTMH JUCLIUIIMH

npoduss npodusis

OIIK-2.2. YMmeTb YMeHus He YMmeHus He YMeHus B Ymenus
YMmeTb pa3pabatbiBaTh | C(HOPMHPOBAHBI |TIOTHOCTBIO OCHOBHOM TIOTHOCTBIO
pa3pabarbiBaTh | KOMITOHEHThI cchopmupoBaHsl | chopMUPOBaHbl | CYOPMUPOBAHbI
KOMITOHEHTbI OCHOBHBIX U

OCHOBHBIX U JIOTIONTHUTE/THH

JIOTIOJTHUTENIbH | bIX

BIX obpa3oBaresbH

obpa3oBaresibH | bIX MPOrPaMM,

BIX [TPOTPaMM, | UCIIO/Ib30BaTh

UCIIO/Tb30BaTh | BO3MOXKHOCTHU

BO3MOKHOCTU | MH(OPMAL[MOHH

VMH(OPMAaLMOHH | O-

o- KOMMYHHKAL[HO0

KOMMYHMKAI[O |HHBIX

HHBIX TeXHOJIOTHH /ISt

TeXHOJIOTUM Z1J1s1 | pa3paboTKU

pa3paboTKu OCHOBHBIX U

OCHOBHBIX U JOTIO/THUTE/TbH

JIOTIONTHUTENIbH | bIX

BIX obpa3oBaresbH

obpa3oBare/lbH | bIX MIPOrPaMM,

BIX [IPOTPAMM, | UCIIO/Ib30BaTh

WCIIO/Th30BaTh | 3HAHUS

3HaAHUS TpeIMeTHOM

TpeMeTHOU obactu

obmactu JUCLUTUIAH J1J151

JVICLIUTIUTVH /7151 | pa3paboTKu

pa3paboTku KOMITOHEHTOB

KOMITOHEHTOB | 0Opa3oBaTeibH

obpa3oBaresibH | bIX TIPOTPaMM

BIX TTPOTPAMM

OIlK-2.3. Bnapgetb Bnagenue Bnagenue Bnagenue Bnagenue
Bnagets HaBbIKaMU HaBbIKAMY He | HaBbIKAMHU HaBbIKaMU B HaBbIKaMHU
HaBbIKaMU pa3paboTku Cc(OPMHUPOBAaHO |HEYBEPEHHOE | OCHOBHOM yBepeHHoe
pa3paboTku KOMIIOHEHTOB chopMHpOBaHO
KOMIIOHEHTOB | OCHOBHBIX M

OCHOBHBIX U JIOTIONTHUTE/THH

JOTIOJTHUTENIbH | bIX

BIX obpa3oBaresbH

oOpa3oBaTe/ibH | BIX TIPOTPaMM,

BIX [IPOTPaMM, | UCIIO/Ib30BaHMUS

WCII0/Th30BaHusI | MH(OPMALIMOHH

HMH(bOpPMAaIMOHH | 0-

o- KOMMYHHKAL[O

KOMMYHHKAL[I0 |HHBIX

HHBIX TeXHOJIOTHIA /ISt

TeXHOJIOTWH A1J1s1 | pa3paboTKu

pa3paboTku OCHOBHBIX U

OCHOBHBIX U JIOTIONTHUTE/THH
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JIOTIOTHUTE/TbH
BIX
obpa3oBaresnbH
BIX [IPOTPaMM

BIX
obpa3oBare/ibH
BIX TIPOTPAMM

Koz u Pesynbrarhl Kpurtepuu onieHHUBaHUs pe3y/ibTaToB 00ydyeHus: (DK3aMeH)
HauMeHOBaHUe |0OyueHHs 1O 7 3 4 (Xopouo) 5 (OmHYHO)
MHAMKATOpa AMCLATITAHE (HeynmoBnetBop |(¥YnoBneTBOpUT

AOCTIKEHNA WTeJIbHO) €/TbHO)

KOMITeTeHL[UU

OIIK-2.1. 3Hats | 3HaTh 3HaHUS He 3HaHus 3HaHus 3HaHusA
TpeboBaHUs TpeboBaHUs chopMHUPOBaHbI | HEJOCTAaTOUHO | CPOPMUPOBAHBI,  TTOTHOCTHIO
denepanbHbIX | (hesepanbHBIX c(hopMHpOBaHbI, | HO UMEIOT chopMHpOBaHbI
rOCyAapCTBEHH |TOCYAapCTBeHH HeCHCTeMHbI OT/ie/IbHBIe

BIX BIX 1po06esIbl U
obpa3oBaresibH | 06pa3oBaTe/ibH HETOUHOCTHU

bIX CTaH/APTOB |bIX CTAH/JaPTOB

K CTPDYKType U |K CTPYKType U

COAEP)KaHUIO | COZleP>KaHUIO

OCHOBHOM OCHOBHOM

obpa3oBarebHO | 00pa30BaTeIbHO

¥ IpOrpamMMBbl, |1 MPOrpamMMsl,

HOPMaTUBHO- | HOPMAaTHUBHO-

MpaBOBYIO 0a3y, |TpaBOBYIO 0a3y,

oTipefiesIsitolly | OTIpeie/siFoIy

10 COZlep>KaHue |10 cofeprKaHue

1 CTPYKTYpY Y CTPYKTypy

JIOTIONTHATE/THHO | ZIOTIOJTHUTETLHO

v U

obpa3oBaresbHO | 0Opa3oBaTebHO

1l TIporpamMMmbl, | i TIpOrpamMMBbI,

BO3MOKHOCTU U | BO3MOXXHOCTH U

obsactu obactu

TpUMeHeHUs TpUMeHeHUst

vH(opMaIMoHH | MIH(GOpPMaLMOHH

o- o-

KOMMYHUKAI[MO | KOMMYHUKALIO

HHBIX HHBIX

TeXHOJIOTUH; TeXHOJIOTUY;

3HaTh 3HaTh

rpeIMeTHYO rpeIMeTHYO

obsactb 06s1acTh

JVCLIUTUIVH, JVCLIUTIVH,

HEOOXOMUMBIX | HeE0OXOAUMBIX

JI7Is1 OCBOEHUST | /ISl OCBOEHUSI

OCHOBHBIX OCHOBHBIX

JUCLIUTUIAH JUCLIUTIINH

npodusis npodusis

OIlK-2.2. YmeTb YmeHus He YmMmeHus He YmeHus B Ymenus
YmeTb pa3pabarbiBaTh | CHOPMHUPOBaHBI | TOTHOCTHIO OCHOBHOM TMOJTHOCTBIO
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pa3pabaThiBaTh |KOMITOHEHTHI chopmupoBaHbl | chopMUPOBaHbI | CHOPMHUPOBAHbI
KOMITOHEHTBI OCHOBHBIX U

OCHOBHBIX U JIOTIOJTHUTETbH

JOTIOJTHUTENIbH | bIX

BIX obpa3oBaresbH

oOpa3oBaTesibH | BIX TIPOTPaMM,

BIX TIPOTPaMM, | UCIIO/Tb30BaTh

WCII0/Th30BaTh | BO3MOXKHOCTHU

BO3MOXXHOCTH | MH()OPMALIMOHH

MH(OPMALMOHH | O-

o0- KOMMYHHKAIO

KOMMYHMKAI[IO | HHBIX

HHBIX TeXHOJIOTU /1St

TeXHOJIOTHA /17151 | pa3paboTKu

pa3paboTku OCHOBHBIX U

OCHOBHBIX U JIOTIONTHUTE/THH

JIOTIOJTHUTENTbH | bIX

BIX obpa3oBare/ibH

obpa3oBarefibH | bIX IPOTPAMM,

BIX [IPOTPAMM, | UCTIO/Ib30BaTh

WCTIO/Mb30BaTh | 3HAHUS

3HaHUA rpeIMeTHOU

TpeIMeTHOM obmactu

obsacTu MUCLIATIIVH 1151

JUCLIATITVH AJIs1 | pa3paboTKu

pa3paboTKu KOMITOHEHTOB

KOMITOHEHTOB | oOpa3oBaresbH

oOpa3oBaTe/ibH | BIX TIPOrPaMM

BIX TIPOTPaMM

OIlK-2.3. Bnagethb Bnagenue Bnagenue Bnagenue Bnagenue
Bnagetsb HaBbIKaMHU HaBbIKAMU He | HaBbIKAMU HaBbIKaMU B HaBBbIKaMH
HaBbIKaMU pa3paboTku Cc(OPMHUPOBAaHO |HEYBEPEHHOE | OCHOBHOM yBepeHHOe
pa3paboTKu KOMITOHEHTOB cthopMHpPOBaHO
KOMITIOHEHTOB | OCHOBHBIX U

OCHOBHBIX U JIOTIOJTHUTE ThH

JIOTIOJTHUTENIbH | bIX

BIX obpa3oBaresbH

oOpa3oBaresibH | bIX MPOrPaMM,

BIX MIPOTPaMM, | UCTIO/Tb30BaHUS

WCII0/Tb30BaHUsl | UH(OPMALIMOHH

HMH(MOpPMAaIMOHH | 0-

o- KOMMYHHUKAIHO

KOMMYHHUKAI[UO | HHBIX

HHBIX TeXHOJIOTHH JIJIs]

TeXHOJIOTWH Z1J1s1 | pa3paboTKu

pa3paboTku OCHOBHBIX U

OCHOBHBIX U JIOTIOJTHUTE ThH

JIOTIOJTHUTENIbH | bIX

BIX obpa3oBaresbH

obpa3oBaresibH | bIX TIPOTPaMM

BIX [IPOrPaMM
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Kop v dopmynupoBka komrieteHUyu: Crioco6eH OCYIeCTB/ISATh KOHTPOIb U OLIEHKY (POpMHUDOBaHUs
pe3y/bTaToB 00pa30BaHMsT 00YUarOIUXCS, BBISIBIATh U KOPPEKTUPOBaTh TPYAHOCTH B 00yuennu (OITK-5);

Kopg u Pe3ynbTaThl KpuTepuu orieHuBaHus pe3ynbraToB 00yuenus (Jud3auer)
HavMeHOBaHHe | 00yueHwUs 10 7 3 4 (Xoporio) 5 (OmHuHO)
MH/MKATOpa AACLUTITHE (HeynoBnetBop |(¥YnoBneTBOpUT

AOCTIDKEHII WTe/bHO) e/bHO)

KOMITeTeHL[UU

OIIK-5.1. 3Hatb | 3HaTh 3HaHUA He 3HaHUs 3HaHus 3HaHus
TMICUX0JIOTO- TICUX0JIOTO- chopMUPOBaHbI | HEJOCTAaTOUHO | COPMUPOBAHBI,  TTOTHOCTHIO
re/laroruyecky | refaroruuecku chopMHUpOBaHbI, | HO UMEIOT chopMHUpOBaHbI
e e HeCHCTeMHbI OT/ie/IbHBIe

3aKOHOMEDHOCT |3aKOHOMEpHOCT ripobenbl U

Y, IPUHLUIIBL U | ¥, IPUHLUIIBI U HETOYHOCTH

MeToJuuecKre |MeTofuYecKue

0COOEHHOCTH | 0CODEHHOCTU

OCYILIeCTB/IEHUS | OCYILIeCTB/IeHHUsI

KOHTPOJISl U KOHTPOJISl U

OLIeHKH OLIeHKH!

chopmrpoBaHH | chOpPMUPOBaHH

0CTH 0CTH

obpa3oBaresibH | 0Opa3oBaTesibH

BIX pe3y/IbTaTOB |bIX pPe3y/bTaToOB

oOyuaroruxcs, |00yJarouuxcs,

CTI0COOBI CrIoCo0BI

BLISIBJIEHUSI I | BbISIB/IEHUS U

TICUXOJIOTUYeCK |TICHUXOJI0TUYecK

OU KOPpPEKL[MM | Ol KOppeKLur

TPYLHOCTE B | TPYAHOCTEH B

o0yueHuwy; o0yueHuwy;

3HaTh 3HaTh

MpeMeTHYI0  |TIPeAMETHYIO

obsacTb o0sacThb

JUCLIUTUIVH, JUCLIUTIVH,

HEoOXOIUMBIX | He0OXOAUMBIX

JI7Isl OCBOEHUST | /ISl OCBOEHUSI

OCHOBHBIX OCHOBHBIX

JUCLIUTUIAH JUCLUTUIAH

npousist npo¢uns

OIIK-5.2. Y™metb YMeHus He YMmeHus He YMeHus B Ymenus
YmeTb oTipeJiesisiTh chopMUpOBaHbI | TOTHOCTHIO OCHOBHOM TIOJTHOCTBIO
orpeesisiTh MeTozbl, POPMbI cchopmupoBaHsl | chopMUPOBaHbl | CYOPMUPOBAHbI
MeTo/ibl, POPMBI | M Cpe/iCTBa

Y CcpeJCcTBa OCYIIeCTB/IeHHUS

OCYIL|eCTB/IEHUS | KOHTPOJISL U

KOHTPOJISl U OLIeHKU

OLIeHKHU c(hopMHpOBaHH

chopMHPOBaHH |OCTH

0CTH obpa3oBare/ibH

oOpa3oBare/lbH | bIX pe3y/bTaToOB
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bIX Pe3y/bTaToOB

obyuarormxcs,

00yyJaroIuxcs, |BbISBIIATh U

BBISIB/ISITh U KOPPeKTHUPOBATh

KOPPEeKTUPOBATh | TPYAHOCTH B

TPYZHOCTH B obyueHuw,

o0yueHuw, HCTI0/Tb30BaTh

WCTIO/Mb30BaTh | 3HAHUS

3HaHUA rpeMeTHOU

TpeIMeTHOM obnacty st

obsnactu fjist KOHTPOJIS U

KOHTDOJISL OLIeHKH!

OLIeHKH pe3y/ibTaToB

pe3y/bTaToB obpa3oBaHus

oOpa3oBaHust | 00OyUarOLUXCS

o0yyaroImxcs

OIIK-5.3. Bnagetn Bnanenue Bnanenue Bnanenue Bnapgenue
Bnagetsb OTIBITOM U HaBbIKAMU He | HaBbIKAMU HaBbIKaMU B HaBbIKaMH
OTILITOM 1 HaBbIKaMH chopMUPOBaHO |HEYBeDeHHOe | OCHOBHOM yBepeHHOe
HaBbIKaMHU KOHTDOJISL U cthopMHpPOBaHO

KOHTDOJISL U OLIeHKH

OLIeHKU cchopMrpoBaHH

c(OpMHpPOBaHH |OCTHU

ocTu obpa3oBaresbH

oOpa3oBare/lbH | bIX pe3yabTaToB

BIX Pe3y/IbTaTOB | 00yUaroIInuXCs,

00yYaroluXcsi, | BbISIBIEHUS

BBISIB/IEHUST TICUXOIOTUYeCK

TICUXOJIOTAYeCK |0l KOpPeKLUH

OU KOpDPeKLMU | TPYZAHOCTEe! B

TPYAHOCTEM B | 0OyueHUH,

o0yueHuH, KOHTDOJISL U

KOHTDOJISL U OLIeHKH

OLIeHKU cchopMrpoBaHH

c(OpMHpPOBaHH |OCTHU

ocTu obpa3oBaresbH

oOpa3oBare/lbH | bIX pe3yabTaToB

BIX Pe3y/IbTAaTOB | 00yUaroIUXCst

o0yyJaroImxcs

Kog u Pe3ynbrarsl Kputepuu olieHuBaHUs pe3y/ibTaToB 00ydeHus (DK3aMeH)
HanMeHOBaHHe |00yueHuUs 10 7 3 4 (Xopouio) 5 (OmHYHO)
MH/MKATOpa AUCLITTHE (HeynoBnetBop |(¥YnoBneTBOpUT

AOCTIDKEHN WTebHO) e/bHO)

KOMITeTeHI[UH

OIIK-5.1. 3Hatb | 3HaTh 3HaHUA He 3HaHUs 3HaHus 3HaHus
TICUXOJIOT0- TICUXOJIOT0- chopMUpOBaHbl | HEOCTAaTOYHO | C(POPMHUPOBAHBI, | TOTHOCTHIO
re/larOTUYecKy | Iefaroruuecku chopMHUPOBaHbI, | HO UMEIOT chopMUpOBaHbI
e e HEeCUCTEeMHbI OT/ie/IbHBIe

3aKOHOMEPHOCT |3aKOHOMEpPHOCT nipobebl 1

U, TIPUHLIUTIBI U | ¥, TIPUHIMITBI U HETOYHOCTHU
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MeTOoAUYeCKHe
0Cc0OeHHOCTH
OCYIIeCTB/IEHUS
KOHTPOJIS U
OLIeHKH
chopMHUpOBaHH
OCTH
obpa3oBaresibH
BIX Pe3y/IbTaToB
o0yuaromuxcs,
CTI0COOBI
BBISIB/IEHUS U
TICUXO0JIOTUYECK
OU KOppeKLu1
TPYAHOCTeM B

MeToAUYeCKH1e
0cobeHHOCTH
OCYIIeCTB/IEHUSI
KOHTDOJISL U
OLIeHKH
chopMHpOBaHH
0CTH
obpa3oBaresbH
BIX Pe3yJ/IbTaTOB
oOyuaromuxcs,
CTI0COOBI
BBISIB/IEHUS U
TICUXOJIOTHYECK
OU KOppeKLun
TPYAHOCTeN B

o0yueHuy; o0yueHny;
3HaTh 3HaTh
MpeIMETHYI0 | TIPAMETHYIO
o6sacThb 06s1acThb
JVICLIUTITHH, JVCLIUTIIVH,
HEeOOXOAWMBIX | HEOOXOAUMBIX
[ISI OCBOEHUS | [IJ/ISl OCBOEHHUSI
OCHOBHBIX OCHOBHBIX
JVCLIUTITH JUCLIUTUTAH
rpodust npodust
OIIK-5.2. YmeTb YmeHus He YMmeHus He YmeHus B YmMmenus
YmeTb OTIpeZiensiTh c(OopMHUPOBaHBI | TIOTHOCTHIO OCHOBHOM TIO/THOCTBIO
OTIpeZieNsITh MeTObI, (HOPMBI copmMupoBaHb! | CHOPMUPOBaHbI | CHOPMHUPOBAHbI
MeTo/ibl, GOpMbI | ¥ CpeZiCTBa

Y Cpe/iCTBa OCYIIeCTB/IEHUSI
OCyIIeCTB/IeHUs] | KOHTPOJIS U
KOHTPOJISI 1 OLIeHKH

OLIeHKU cchopMrpoBaHH
c(OpMHpPOBaHH |OCTHU

ocTu obpa3oBaresbH
oOpa3oBare/lbH | bIX pe3yabTaToB
BIX Pe3yJIbTAaTOB | O0yUaroIUXCs,
00yuaroIuXcsl, |BBISBIAT U
BBISIBJISIT U KOPPEeKTHPOBATh
KOPPEeKTHUPOBATh | TPYAIHOCTH B
TPYAHOCTH B o0yueHuwy,
o0yueHuy, WCII0/Thb30BaTh
WCII0/Th30BaTh | 3HAHUS

3HaAHUS TpeIMeTHOM
MpeMeTHOU obnactu aist
obnactu Ayist KOHTDOJISI U
KOHTPOJIS U OLIeHKH

OLIeHKH pe3y/bTaToB
pe3y/ibTaToB obpa3oBaHuUs
obpa3oBaHus | oOyuaroluxcs
oOyyJarormxcs
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OIIK-5.3.
Bnanets
OTIBITOM U
HaBbIKaMHU
KOHTDOJISL U
OLIeHKH
chopmMupOBaHH
0CTH
obpa3oBarenbH
BIX Pe3y/IbTaTOB
obyuarormxcs,
BbISIB/IEHUS
TICUXOIOTUYeCK
OU KOppeKLu1
TPYAHOCTeM B
o0yueHuw,
KOHTDOJISL U
OLIeHKH
chopMUpOBaHH
0CTH
obpa3oBarenbH
BIX Pe3y/IbTaTOB
o0yJaroImxcs

Bnagets
OTIBITOM U
HaBbIKaMU
KOHTPOJIS U
OLIeHKH
chopMHpOBaHH
0CTH
obpa3oBaresbH
BIX Pe3yJ/IbTaTOB
oOyuaromuxcs,
BBISIBJIEHUS
TICUXOJIOTHUeCK
01 KOppeK11uu
TPYLHOCTe! B
obyueHuw,
KOHTPOJIS U
OLIeHKH
chopmMHpOBaHH
0CTH
obpa3oBare/ibH
BIX Pe3yJ/IbTaTOB
o0yJaromuxcst

Bnanenuve
HaBbIKaMU He
cchopmMupoBaHO

Bnanenue
HaBbIKaMU
HeyBepeHHOe

Bnanenue
HaBbIKaMU B
OCHOBHOM
chopMHpOBaHO

Biapgenue
HaBbIKaMU
yBepeHHOe

Kog u dopmynupoBka komrieteHIfuu: Crioco6eH OCyIeCTBASATh IeJarorhiyeckyro JesTelbHOCTb Ha
OCHOBe CrieljiaibHbIX HayyHbiX 3HaHu (OITK-8);

Kox u Pe3ynbTarhl Kpurtepuu olieHuBaHUsI pe3ysibTaTtoB 00ydeHus ([Iud3auer)
HanMeHOBaHHe |00yueHuUs 110 7 3 4 (Xoporio) 5 (OTIMuHO)
MH/MKATOpa AMCLIATIIMHE (HeynoenetBop |(YI0OBIeTBOPUT

AOCTIDKEHIS WTEe/BHO) e/IbHO)

KOMITeTeHL[UU

OIIK-8.1. 3Hate | 3HaTh HayuHble |He Ynosnersopure | Xopoio 3HaTh | OTJIMYHO 3HATh
Hay4Hble OCHOBBI VIOB/IETBOPUTE |JIbHO 3HATh Hay4Hble Hay4Hble
OCHOBBI re/laroruyecko |JIbHO 3HAaThb HayuHble OCHOBBI OCHOBBI
refiaroruuecko | i Hay4Hble OCHOBBI relaroruvyecko | Tefaroruuecko
U JlesITe/IbHOCTH, | OCHOBBI reJaroruuecko |u u
JlesiTeIbHOCTH, | TIPeJMeTHYIO relaroruuecko | i JlesiTeNIbHOCTH, | 1esiTe/IbHOCTH,
rpeMeTHYO obsactb 17} JlesITeNIbHOCTH, | IPeIMETHYIO TipeZiIMeTHYO
obmactb TEOPeTUYEeCKOU | IesITeSTbHOCTH, | TIPeIMETHYIO obmactb obmactb
0a30BbIX bu3uKHy, TpeIMETHYO obnacTb TeOpeTUUeCKOr |TeopeThuueCcKou
JUCLMIUVIMH U | aKTyaJIbHBIX 06s1acTh TeopeTUueCcKol | pusrku, ()5€371478

(1) JI/IsI OCBOEHUST | TEOPeTHUeCKOW | (U3MKHY, aKTyasIbHbIX aKTyaJIbHbIX
JVCLIUTUIVH, OCHOBHBIX bu3ukuy, aKTyabHbIX JI7Is1 OCBOEHUST | [i/isl OCBOEHUSI
aKTyasIbHbIX JUCLIATUTMH aKTya/bHbIX J/IsI OCBOEHUSI | OCHOBHBIX OCHOBHBIX

[I71s1 OCBOeHus1 | TIpodust JJ1s1 OCBOEHUST | OCHOBHBIX JVCLIUTUIMH JUCLIUTIMH
OCHOBHBIX OCHOBHBIX JUCLIATITMH npodusis npodusis
JUCLIUTUIAH JUCLIUTIIMH nipousis

npodusis npodusis

OIIK-8.2. Ymetb He YnosnerBopute | Xopouio yMeTs | OTIMUHO yMeTb
YmeTb WCMO/b30BaTh | y[IOBJIETBOPUTE |JIbHO YMETh WCIOMb30BaTh | UCIIO/b30BaTh
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WCII0/Tb30BaTh | HAyuHbIe JIBHO yMeTb WCIO/Ib30BaTh | HAyuUHbIe Hay4Hble
crieLdanbHble | OCHOBBI WCTO0/Ib30BaTh  |Hay4HbIe OCHOBBI OCHOBBI
HayyHble TeopeTUuUeCKol |HayuHble OCHOBBI TeopeTUUeCcKol |TeopeTHueCcKOu
3HaHUS AJis1 bu3uky, st OCHOBBI TeopeTHuueckou |hu3uku, st bu3uky, A
OCYILIeCTB/IEHHS | OCYILIeCTB/IEHUS | TEOPeTUYECKON | (DU3UKY, [/1s1 OCYLLeCTBJ/IEHHSI | OCYILeCTB/IEHUS
re/laroruyecko |Mefaroruuecko | GUsUKH, J71s OCYIL|eCTB/IEHUS |TIe/larOTHYecKo |Iefaroruyecko
1 J1esTeNTbHOCTH | M [1esiTeTbHOCTH | OCYIL|eCTBIeHUS | Tlelaroruuecko | JesiTeIbHOCTH | 1 [iesiTeNTbHOCTH
re/laroruuecko | esATeIbHOCTU
i JeAaTe/lbHOCTH
OIIK-8.3. Bragets He Ynosnersopure | Xopoluo OtnuHO
Bnazgetsb OTIBITOM U VIOBJIETBOPUTE |JIbHO Ba/leTh | BaJleTh B/a/IeTh
OTTBITOM U HaBbIKaMH JIGHO B/Ia/IeTh | OTIBITOM U OTIBITOM U OTTBITOM U
HaBbIKaMU OCYILeCTBJ/IEHHS | OTILITOM U HaBbIKaMU HaBbIKaMU HaBbIKaMU
OCYILIeCTB/IEHUS | T1e/laroriyecko | HaBbIKaMU OCYIL[eCTB/IEHUS | OCYILeCTB/IEHHSI | OCYIIeCTBIeHUS
reflaroruvyecko | i eATebHOCTH | OCYILIeCTB/IEHUS |11e[jaroruyecko |Tefaroruuecko |Iejaroruuecko
i lesiTe/IbHOCTH | HA OCHOBE Tre/laroTU4ecko | esATeNIbHOCTHU | U [IesITelTbHOCTH | 1 [1esiTe/TbHOCTH
Ha OCHOBe Crieliua/bHbIX | U [1esiTe/IbHOCTH |Ha OCHOBE Ha OCHOBe Ha OCHOBe
CTiela/IbHbIX | HAyUHBIX Ha OCHOBe CTelMa/IbHBIX | CIIelUAIbHBIX | CITelAaTbHBIX
Hay4HbIX 3HaHUMU CrelMaNbHbIX | HAyUHBIX Hay4YHbIX Hay4HbIX
3HaHUM TeopeTUUeCKor |HayuHbIX 3HaHUM 3HaHUM 3HaHUM
¢bur3vku 3HaHUM TeOpeTUUeCKOM |TeOpeTUYeCKOW |TeopeThyeCKOu
TeOpeTUYeCcKorn | (pr3UKu ¢bY3UKKn ¢bur3MKH
()52
Kopg u Pesynbratsl Kputepuu olieHUBaHUs pe3y/ibTaToB 00ydyeHus (DK3aMeH)
HavMeHOBaHHe | 00yueHwUs 0 7 3 4 (Xoporio) 5 (OTIMuHO)
MIH/MKATOpa AACLIATIHE (HeynoBnetBop |(Y10BNeTBOPUT
AOCTIKEHNA WTe/TbHO) e/IbHO)
KOMITeTeHL[UU
OIIK-8.1. 3Hate | 3HaTh HayuHble |He Ynosnersopure | Xopotuo 3HaTthe | OTJIMYHO 3HATh
HayyHble OCHOBBI VIOBJIETBOPUTE |JIbHO 3HATh Hay4Hble Hay4Hble
OCHOBBI re/laroruyecko |JIbHO 3HAaThb HayuHble OCHOBBI OCHOBBI
reJlaroruvyecko | i Hay4Hble OCHOBBI relaroruvyecko | Tejaroruuecko
U JlesITeJIbHOCTH, | OCHOBBI reJjaroruuecko | u u
JlesiTeIbHOCTH, | TIPeJMeTHYO relaroruuecko | i JlesiTeNIbHOCTH, | 1esiTe/IbHOCTH,
rpeMeTHYO obsactb i JlesITeNIbHOCTH, | IPeIMETHYIO TipeZIMeTHYO
obmactb TEOPETHUYECKOH |eSITe/IbHOCTH, |PeAMETHYO obmactb obmactb
0a30BbIX (hu3uKwy, TpeIMETHYO obsacTb TeOpeTUUeCKOr |TeopeThuueCcKou
JUCLMIUVIMH U | aKTyaJIbHbIX 06s1acTh TeopeTUueCcKol | PusnKu, ()5E37148
() JI/IsI OCBOEHUSI | TEOPeTUUeCKOW | (U3HMKHY, aKTyaJTbHBIX aKTyaTbHBIX
JVCLIUTUIVH, OCHOBHBIX bu3ukuy, aKTyaIbHbIX [I7Is1 OCBOEHUST | /il OCBOEHUSI
aKTyaTbHBIX JUCLIUTUTAH aKTyaJIbHbIX JI7ISl OCBOEHUSI | OCHOBHBIX OCHOBHBIX
[I71s1 OCBOeHUs1 | Ipoduist [J1s1 OCBOEHUSI | OCHOBHBIX JVCLIUTUIAH JUCLIUTIMH
OCHOBHBIX OCHOBHBIX JTUCLIUTUIAH ripousisi nipocusis
JVCLIUTUIMH JUCLIUTIMH nipousis
npodusis npodusis
OIIK-8.2. Y™meTs He Ynosnersopute | Xopoiuo yMeTb | OTIMYHO yMeTb
YmeTb VICTIONb30BaTh | Y/IOB/IETBOPUTE |JIbHO YMETh WCII0/Ib30BaTh | MCTIO/b30BATh
WCMO/b30BaTh | Hay4HbIe JIbHO YMeTb WCIO/Tb30BaTh | HayuHbIe Hay4Hble
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crieljuasibHble | OCHOBBI WICTIO/Ib30BaTh | HAyuUHbIe OCHOBBI OCHOBBI
Hay4Hble TEeOPeTHUYeCKOM |HayuHble OCHOBBI TeOPeTUYeCKOM | TeOpeTHYeCKOU
3HaHUS [J151 dbusuku, asi OCHOBBI TeopeTUueCcKor | (Pusuku, A busuky, st
OCYILIeCTB/IEHUS | OCYLLeCTB/IEHHS] | TEOPETUUECKON | HU3UKH, [Is OCYLLIeCTBJ/IEHHS | OCYILeCTBJ/IeHUS
relaroruyecko |Tefaroruuecko | pU3MKH, JJis OCYILIeCTB/IeHHS | 1eJarTOTUUEeCKO | earoruyecko
Y 1eITe/IbHOCTH | M 1eATeNIbHOCTH | OCYILIeCTB/IEHUS |[1e[jarOrMYecko | U AedaTe/lbHOCTH | 1 1eATeIbHOCTH

relaroruuecko | i JesTenbHOCTH

1 [1esiTeNIbHOCTH
OIIK-8.3. Bnagets He Ynosnersopure | XopoLlo Ot1nnyHO
Bnapnetsb OTBITOM U Y[OBJIETBOPUTE |JIbHO BaJleTh | BlaJleTh B/1a/leTh
OTIBITOM U HaBbIKaMU JIbHO BIafIeTb | OTILITOM U OTIBITOM U OTIBITOM U
HaBbIKaMU OCYILeCTBJ/IEHHS | OTIBITOM U HaBbIKaMU HaBbIKaMU HaBbIKaMH
OCYIIIeCTB/IeHUS | Ie[JarTOTUUeCKO | HaBbIKaMu OCYIIIeCTB/IEHUS | OCYILIeCTB/IEHUS | OCYIlleCTBIeHUS
re/laroruvyecko | i 1eATeNIbHOCTH | OCYILeCTB/IEHUS |[1e[jaroruyecko |Iefaroruuyecko |Iejaroruuecko
1 [1eaTe/IbHOCTH | HA OCHOBe reJlJarorTUUecKo | M JesiTeJIbHOCTH | ¥ IesiTeTbHOCTU | U 1eiTeTIbHOCTU
Ha OCHOBe CrieljuanbHbIX | U [1esTeIbHOCTH |Ha OCHOBE Ha OCHOBe Ha OCHOBe
CrieljMa/bHbIX | HAyUHBIX Ha OCHOBe CrieliMa/bHbIX | CTIeldaabHbIX | Cliel{habHbIX
Hay4HbIX 3HaHUMU CHelMa/ibHbIX | HAyUHBIX Hay4YHbIX Hay4HbIX
3HaHUM TeOpPeTUUeCKOM | HayUHbIX 3HaHUM 3HaHUM 3HaHUM

¢Y3vKKM 3HaHUU TEeOPeTUYECKOM |TeOpeTUUeCKOW |TeopeThyeCcKou
TeopeTu4eckoi |u3nku ¢bur3uku bu3vku
(hr3UKKM

KpurepusiMy oLieHMBaHUS

HIWXe.

ABJISIFOTCS Oasi/ibl, KOTOpbI€ BBICTAB/ISIOTCS 3a BU/BI [1€SITETbHOCTH
(olLleHOUHBbIE CpeACTBa) IO WTOraM HW3ydyeHWs] MoAysel (pa3ze/oB AUCLUIIIMHBI), Tepeuuc/ieHHbIX B
peUTHHT-TI/IaHe JUCLUTUIUHLI. Basijibl, BEICTaB/IsieMble 3a KOHKPETHbIE BU/IbI 1eaTe/TbHOCTU TIpe/|CTaB/IeHbI

4.2. TunoBble KOHTPO/IbHBIE 33/JaHUA WIM HHbIe MaTepHasibl, HeOOXoAUMBbIe //ii OLleHHBAHHUA
pe3y/IbTaToB 00yYeHHUsl MO AUCIUIUIMHE, COOTHECEHHBIX C YCTAHOB/IEHHBIMHM B 00pa3oBaTe/IbHOM

nmporpamMme

HHAUKATOPpAMH

AOCTHIKEeHUA

KOMIIeTeHI[HH.

MeToauuecKue

Marepua’bl,

onpe/e/iAOIHe MPOIeAYyPhI OLleHUBAHUsI Pe3y/IbTaTOB 00yueHHs M0 JUCLUILIHHE.,

KOMIIeTeHLIH

Koa 1 HanmMeHOBaHUe
WHJUKATOpa [JOCTUKEeHUS

Pe3yneraThl 00y4eHus 1o

TUCLIATITUHE

O1eHOUHEBIE Cpe/iCTBA

OIIK-2.1. 3Hatb TpeboBaHUS
(enepanbHBIX FOCYAPCTBEHHBIX
oOpa3oBaTe/bHBIX CTAaHJAPTOB K
CTPYKTYPE U COJleP’KaHuUI0
OCHOBHOW 00pa3oBaTe/IbHOM
MporpaMMbl, HOPMaTUBHO-
TIPaBOBYIO 0a3y, OTpe/eIsOLIyI0
cofiep)KaHue U CTPYKTYpY
JIOTIOTHUTEeTbHOM
obpa3oBarebHOM TIPOrPaMMBbI,
BO3MOXHOCTU U 00/mactu
rpuMeHeHHUs1 TH(OPMal[MOHHO-
KOMMYHUKAI[MOHHBIX
TeXHOJIOTHUH; 3HaTh NPeJMETHYIO
00/1aCTh JUCLIUATI/IVH,

3HaTb TpeboBaHuUs (eepanbHbIX
rOCYapCTBEHHBIX
oOpa3oBare/ibHbIX CTaHZAPTOB K
CTPYKTYPE U COZIEP)KaHHUIO
OCHOBHOU 00pa3oBaTe/IbHOM
MPOrpaMMbl, HOPMaTHBHO-
TIPaBOBYIO 0a3y, OTpe/IesIOLIyI0
coziep)KaHue U CTPYKTYPY
JIOTIOTHUTeTbHOMN
obpa3oBarebHOMN TIPOrpaMMBblI,
BO3MO)XHOCTH U 00/1aCTU
npUMeHeHust UH(OPMaLIMOHHO-
KOMMYHUKAITMOHHBIX
TEXHOJIOTUH; 3HAThb MPEeJMETHYIO
00/1aCTh JUCLIUTUIVH,

KonTtponbHas pabora, Pemenve

3a/1au
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HeoOXOAUMBIX /111 0CBOEHUS
OCHOBHBIX JUCLIMIUIMH TPOQUIS

HeoOXOAUMBIX /111 OCBOEHUS
OCHOBHBIX JJMCLIMIUIMH NPOdUIs

OIIK-2.2. YmeTb pa3pabarbiBaTh
KOMIIOHEHTbI OCHOBHBIX U
JIOTIOITHUTETbHBIX
00pa3oBaTe/IbHBIX MPOTPAMM,
MCII0/Th30BaTh BO3MOKHOCTHU
HMH(pOpMaL[MIOHHO-
KOMMYHUKAL[IOHHBIX T€XHOIOTHH
Ji1st pa3paboTKX OCHOBHBIX U
JIOTIOITHUTE TbHBIX
00pa3oBaTe/IbHBIX MPOTPAMM,
WCII0/Th30BaTh 3HAHUS
TIpeIMETHOM 00/1aCTH TUCLIUTUTUH
[J1s1 pa3paboTKM KOMITOHEHTOB
00pa3oBaTe/IbHBIX IPOTPaMM

YmeTb pa3pabaTbiBaTh
KOMITOHEHTBI OCHOBHBIX U
JOTIONTHUTE/TbHBIX
oOpa3oBaTe/IbHBIX MTPOrPamMM,
MICTIO/TH30BaTh BO3MOXKHOCTH
VH(pOpMaL[MOHHO-
KOMMYHUKAIJMOHHBIX TeXHOIOTHIA
JJ1s1 pa3paboTKH OCHOBHBIX U
JOTIONTHUTE/TbHBIX
oOpa3oBaTe/IbHBIX MTPOrPamMM,
WCTIO/TH30BaTh 3HAHUS
TIpeIMEeTHOM 00/1aCTH JUCLIUTLTUH
JU1s1 pa3paboTKY KOMITOHEHTOB
oOpa3oBaTe/IbHBIX MTPOTrPaMM

Pemenne 3amau

OIIK-2.3. BnageTts HaBbIKaMu
pa3paboTKu KOMITOHEHTOB
OCHOBHBIX U IOTIO/THUTE/IbHBIX
00pa3oBaTe/bHBIX MTPOTPAMM,
WCTIO/Tb30BaHMUS
VMH(OpMaL[MIOHHO-
KOMMYHHUKAI[UOHHBIX TEXHOJIOTHIA
Ji1s1 pa3paboTKy OCHOBHBIX U
JIOTIOJTHUTE TbHBIX
00pa3oBaTe/bHBIX MTPOTPAMM

BragieTs HaBbIKaMU pa3paboTKu
KOMITOHEHTOB OCHOBHBIX U
JOTIOTHUTE/TbHBIX
oOpa3oBaTe/bHBIX MTPOrPamMM,
UCII0/Tb30BaHMUs
VH(pOpMaLMOHHO-
KOMMYHUKAI[MOHHBIX T€XHOIOTHIA
JU1s1 pa3pabOTKU OCHOBHBIX M
JOTIOTHUTE/TbHBIX
oOpa3oBaTe/IbHBIX MTPOrpaMm

Pemenne 3amau

OIIK-5.1. 3HaTh 1CUX0JIOr0-
reZlaroruyeckye
3aKOHOMEPHOCTH, TIPUHITHITBI U
MEeTOJUUYEeCKHE 0COOEHHOCTH
OCYIIIeCTB/IeHHUS] KOHTPOJIS U
OLIeHKH C(pOpMHUPOBAHHOCTU
oOpa3oBare/ibHbIX pe3y/IbTaToB
00yyJaroIuxcsi, Crocoobl
BBISIBJIEHUSI U TICUXOJIOTHYECKOM
KOppeKILIUM TPYJHOCTel B
00yueHuH; 3HATh MPEIMETHYIO
00/1aCTh AUCLIUIINH,
HEOOXOIUMBIX [I/isT OCBOEHUS
OCHOBHBIX JUCIIUTTAH TIPOMHIIS

3HaTh TMCUXOJI0TO-

Tie/jlaroruye cKue
3aKOHOMEPHOCTH, TIPUHIIUIIBI U
MeTOIUYe CKHEe 0COOEHHOCTH
OCYIIIeCTB/IeHUS] KOHTPOJIS U
OLIeHKH C(hOpMUPOBAHHOCTU
oOpa3oBare/ibHbIX pPe3y/IbTaToB
00yYaroIMXCsl, CITIOCOOBI
BBISIB/IEHHSI 1 TICUXOJIOTHYE CKOU
KOpPPEeKLIUU TPYAHOCTeH B
00yueHuH; 3HATh MPEIMETHYIO
00/1aCTh AUCLIUIIIVH,
HEoOXOIUMBIX [IJisi OCBOEHUS
OCHOBHBIX JMCLIUTUIAH MPO(UIst

Pemmenuie 3amau

OIIK-5.2. YMmeTh onipefiesiith
MeTo/ibl, (POPMBI U Cpe/iCTBa
OCYyIL{eCTB/IeHUs] KOHTPOJIS U
OLIeHKH C(hOpMUPOBAHHOCTU
00pa3oBaTe/bHBIX Pe3y/IbTaToB
00yyJaroLuXcsi, BbISIB/ISATE U
KOPPeKTUPOBATh TPYHOCTH B
00y4eHHH, UCTIOMb30BaTh 3HAHUS
TIpeIMeTHOU 00/1acTH Jij1st
KOHTDOJISI Y OL|eHKH pe3y/IbTaToB

YMeThb onpeziesiiTh MeTO/BI,
(hopmbI U cpeficTBa
OCYIL{eCTB/IeHUs] KOHTPOJIS U
OLIeHKH C()OpMUPOBAHHOCTU
oOpa3oBaTe/bHBIX Pe3y/IbTaToB
00y4JarolXCsl, BbISIB/ISTE U
KOPPeKTHPOBAaTh TPYHOCTH B
00y4eHuH, UCTIONMb30BaTh 3HAHUS
TpeIMeTHOM 00/1acTH Jjist
KOHTDOJISI ¥ OLIeHKU Pe3yJIbTaToB

Pemmennie 3amau
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obpa3oBaHMsI 00yUYarOLHAXCS

obpa3zoBaHust 00yUaroIUXCs

OIIK-5.3. BnazieTs OMbITOM U
HaBbIKaMU KOHTPOJIS U OLIeHKU
c(hOpMUPOBAaHHOCTU
oOpa3oBare/ibHbIX pe3y/bTaToB
00yuaroIMxcs, BbISBIEHUS
TICUXO0JIOTHYEeCKON KOPPEKLUU
TPYZHOCTeN B 00yueHuH,
KOHTPOJISI Y OLIEHKU
c(hOopMHPOBaHHOCTU
oOpa3oBare/ibHbIX pe3y/bTaToB
o0yyJaroImxcs

BrazieTh OnbITOM U HaBbIKAMHU
KOHTPOJISI ¥ OTIeHKH
c(hOopMHPOBaHHOCTH
oOpa3oBare/ibHbIX Pe3y/bTaToOB
00yyaroIMXCsl, BbISIB/IEHUS
TICIXOJIOTHYe CKOM KOPPEKIUU
TPyAHOCTeH B 00yueHuUH,
KOHTPOJISI ¥ OLIeHKH
c(hopMHPOBaHHOCTH
oOpa3oBare/ibHbIX Pe3y/IbTaToB
00yyaroImxcs

Peitienue 3azau

OIIK-8.1. 3HaTe Hay4HbIe
OCHOBBI T€/]aroruyecKou
JlesITeIbHOCTH, TIPeIMETHYO
06s1aCcTh 6a30BbIX AUCLUTUIAH U
(¥1) JUCLIMIUINH, aKTyaTbHBIX
JJIS1 OCBOEHUST OCHOBHBIX
JUCLUTUIMH TIpoGust

3HaTb HayuHble OCHOBBI
Trelaroruueckou J1esTenbHOCTH,
TpeZIMeTHY0 00/1aCTh
TeOpeTUYeCKor (PU3HKH,
aKTyaJ/IbHBIX /ISl OCBOEHHS
OCHOBHBIX JJMCLIUTUIMH MPOdUIst

Pemenne 3amau

OIIK-8.2. YMeTb UCIT0/Ib30BaTh
CrieljMajibHble HayuHble 3HaHUS
JL7IS1 OCYI1]e CTBJIeHUS

Te/laroruueckou JiesiTeNlbHOCTU

YMeTb UCM0/1b30BaTh HayuHble
OCHOBBI TEOpeTHUeCKOW (hU3HKH,
JJ1s1 OCYILle CTB/IEHUS
TelaroruuecKou 1esTeslbHOCTH

Peitienue 3agau

OIIK-8.3. BnageTh OmbITOM 1
HaBbIKAMM OCYILIeCTBIeHUS
refjaroruueckom JesiTeTlbHOCTH
Ha OCHOBE CIeL[ha/TbHbIX
Hay4YHbIX 3HAHUH

BrnazieTh OnbITOM U HaBbIKAMHA
OCYIL[eCTB/IeHUS Meflaroruye cKoi
JiesiTe/TbHOCTH Ha OCHOBe
CrelMa/bHbIX HayUHbIX 3HAHUN
TeopeTUuecKoi hU3uKu

Peitienue 3agau

Kpurepusimui oOljeHMBaHUSI TIPH MOAY/IHHO-PEUTHHIOBON CHUCTeMe SIBJSIOTCS Oaslibl, KOTOpbIe
BBICTaB/ISIOTCSL TIperojiaBaresieM 3a BHU[bl [eSITe/IbHOCTH (OLieHOUHble CPeZCTBA) 10 MTOraM HU3yuyeHUs
Mozysieit (pa3fesioB JUCLUIIMHBI), TIepPeunCc/IeHHbIX B PeUTHUHT-TI/IaHe JUCLIUTITUHEI

0/11 5K3aMeHa: TeKYIL[UH KOHTPOJIb — MakcuMyM 40 6asiioB; pyOexXHbIi KOHTPOJIb — MakcCuMyM 30
6aioB, moorpuTebHbIe 6aab — Makcumym 10;

IIIkasbl OLleHUBaHUS:

0/151 5K3AMeHd:

ot 45 10 59 6anyIoB — «yIOBIETBOPUTETHHO;

oT 60 1o 79 6asoB — «XOpOIIIo»;

ot 80 6a//IOB — «OTIMUHO».

KonTpo/sibHas pabdora

Konbposibrmist pabota 1
1. Bo ckonbKO pa3 HaZj0 U3MEHUTh PACCTOsTHHE MeXXAY 3apsiiaMU MpY yBeJTMUeHUU OFHOTO 13 HUX B
4 pa3a, uto ObI CH/Ia B3aUMO/IEMCTBHS 0CTalach MPEXXHEH?
2. 3apszpl 10 1 16 HK1 pacrniono)keHbl Ha PaCCTOSTHUM 7 MM ZIpYT OT Apyra. Kakas cuna Oyget
JlericTBoBaTh Ha 3aps/ 2 HKJI, momellleHHBIN B TOUKY, yja/IeHHYI0 Ha 3 MM OT MeHbL1Iero 3apsja u
Ha 4 MM OT OOJIbIIIEro?
3. HaWTH HanpsDKeHHOCTH 1o/ 3apsifia 36 HK/1 B TOUKax, yJjaneHHbIX OT 3apsija Ha 9 u 18 cm.
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4. kakyro paboTy coBepilaeT 37eKTpUYecKoe Tiosie Tpy TiepeMertieHun 3apsiga 20 HKi1 13 Touku ¢
noreHuuanioMm 700 B, B Touky ¢ noreHiuanom 200B?

MeTtozrueckrie MaTepyasbl, OTIpe/iesoLye TIPoLelypy OLieHHBaHWsI KOHTPOJIbHOM paboThl

OrnyicaHyie METOIMKY OLIeHUBAHUS: TIPU OLIeHKe BBITIOTHEHUS CTYAeHTOM KOHTPOJIbHOU PabOThI
MaKCHMMa/lbHOe BHUMaHHe CJielyeT yAeasaTh CAeyIOIUM acrieKTaM: HaCKOIbKO MIO/THO B TeOpeTUYe CKOM
BOIPOCE PACKPBITO COJiep>KaHre MaTepuasa, UeTKO U NIPaBU/IbHO JlaHbl OTpe/esieHus], PaCKpbITO
cofiep>kaHue MOHSTUM; BEPHO KCII0/Ib30BaHbl HAyYHble TEPMUHbI; EMOHCTPUPYIOTCS BBICOKHIN YPOBEHb
YMeHHUs1 OIleprpoBaTh HayUHbIMU KaTeropysiMH, aHa/IM3UpoBaTh MH(POPMALMIO, B/lafleHHe HaBbIKaMU
MIpaKTUUeCKOU [1esiTeIbHOCTH; KelC-3a/laHre pelleHO Ha BBICOKOM YPOBHE, COZIePXKUT apryMeHTaL1Io U
TIOSICHEHUSI.

Kpurepuu oueHkwu (B 6a/1ax):

- 9-10 6anIoB BBICTABMSIETCS CTYAEHTY, €C/IM B TEOPETHUECKOM BOTIPOCE TTOJTHO PAaCKPBITO COZlepKaHue
MaTepuasa; YeTKO M MPaBU/IbHO JiaHbl OTpe/ie/IeHHs], paCKPbITO COJiepyKaHue MOHATHMH; BEPHO
VCTI0/1b30BaHbl HAYYHbIE TEPMUHbI; eMOHCTPUPYIOTCS BBICOKMI YPOBEHb YMEHUsI OIleprupoBaTh
Hay4YHbIMM KaTeropUsiMH, aHaIM3upoBaTh UH(OPMaLIMIO, BllaJieHre HaBblKaMU NPaKTHUe CKOM
JiesTe/IbHOCTH; KelC-3a/laHue pellieHO Ha BBICOKOM YPOBHE, COJlep>KUT TOsSICHEHHsT; TeCTOBbIe 3a/laHus
pelueHs! cBbille, yeM Ha 80%; ypoBeHb 3HaHUM, YMEHUM, B/laIeHUH — BbICOKHI;

- 7-8 6asI0B BHICTAB/ISETCS CTYAEHTY, €C/Id B TeopeTHuecKoM BOIIpOCe pacKphITO OCHOBHOE COZlepyKaHue
MaTepuasa; B OCHOBHOM NPaBWIBHO [JaHbl OMpe/iesieHus TIOHATHUM M UCTI0/Ib30BaHbl HAyUHble TEPMUHBI;
OTBEeT CaMOCTOSATe/bHBIN; Orpe/iesieHrs IOHATUN Hello/HbIe, J0MYyLleHbl He3HauuTe/IbHble HapylleHus B
TI0C/IeZI0BaTe/IbHOCTH U3/I0)KEeHHsT; HeOOTbIlMe HeJ0CTaTKK TIPH UCTI0/Ib30BaHUM HayUHBIX TEPMUHOB,;
Kelc-3a/jaHle pelleHo BepHO, HO pellleHue He J0Be/leHO /0 3aBepLIatollero 3Tara; TeCTbl pelleHbl Ha 60-
80%. YpoBeHb 3HaHUM, yMeHUH, BlaIecHU — Cpe/IHUM;

- 5-6 6a//I0B BHICTAB/ISETCS CTYAEHTY, €CJIM B TEOPETHUECKOM BOIIPOCE YCBOEHO OCHOBHOE, HO
Heroc/ieloBaTe/IbHO; OTpe/ie/ieHNs TOHSITUM HeZJ0CTaTOYHO YeTKHe; He UCI0/Ib30BaHbl B KaueCcTBe
JIOKa3aTelbCTBa BBIBOJBI M 000011jeHs1 13 HAaOMIOie !, MPAKTHYeCKUX 3aHSITHH; YPOBEHb YMeHUsT
OIepupOBaTh HayYHbIMU KaTeropusiMH, aHa/IM3MpoBaTh UH(POPMALIMIO, BjlaleHHs HaBbIKaMy1

TIpaKTUUe CKOU JlesiTeJTbHOCTA HeBBICOKMM, HaO/IOat0T st MPO0Oerbl ¥ HETOUHOCTH; B PellleHue Keiic-
3a/laHus BEPHO BBITTOJIHEHBI HEKOTOPbIE 3Tarlbl; TeCThl pelieHbl Ha 40-60%; ypoBeHb 3HaHUM, YMEHUH,
B/IaZIEeHUM — yJOB/IETBOPUTE/IbHBIN;

- MeHee 5 0aJlJIOB BBICTAB/ISIETCS CTYEHTY, eC/TM B TEOPETUYECKOM BOTIPOCE He U3/I0KEHO OCHOBHOE
coziep>kaHue yueOHOTO MaTepuarna, U3oKeHre parMeHTapHOe, He TI0C/Ie/IoBaTe/TbHOe; OTpe/ieieH st
TIOHSITHI He UeTKHe; He MUCII0/Ib30BaHbl B KaueCTBe Jl0Ka3aTe/bCTBa BbIBO/bI M 000011IeHus U3
Ha0/Tr0/1eHNH, ypOBEeHb YMEHHSI OTTePUPOBATh HayUHBIMH KaTerOpusiMU, aHa/IM3UPOBaTh MHPOPMALIHIO,
B/1a/leHN1s1 HaBbIKaMH [PaKTUUeCKOM /leATe/TbHOCTA OYeHb HU3KHWI; TECThI pellieHbl MeHee, ueM Ha 40 %;
YPOBeHb 3HaHUM, YMEHUH, B/laJleHUN — HeZl0OCTaTOYHBbIM.

PerreHue 3aau

Pemienue 3az1au crioco6CTBYeT ()OPMUPOBAaHUIO YMEHUM M HAaBBIKOB OTHOCSIIIMXCS K KOHKPETHOU cdepe
JesiTeTbHOCTH

3azaua Ne3 HalTu MakCMMabHO BO3MOJKHBIM MOJTHBIM MeXaHW4YeCKUM MOMEHT U COOTBETCTBYHOLLIee
crieKTpasibHOe 0003HaueHre TepMa aToMa:a) HaTpusi, BaJIeHTHBIN 3/IEKTPOH KOTOPOTO UMeeT IJlaBHOe

KBAHTOBOE UKC/IO N = 4;6) C 3/1eKTPOHHOM KoHpuryparueii 1s22p3d.

3azauva 3. ITosyunTs, NO/IL3yACH pellieHUeM ypaBHeHUs llIpeanrHrepa, BolpakeHue /11 SHepruu
3/1eKTpOHa B 1S COCTOSITHMY BOZIOPOZAONOL00HOr0 aTroma.

3apaua 1. [MTapuk maccel 20 r konenercd ¢ nepuopom T = 2 cek. B HauanbHBIM MOMEHT BpeMeHH I1apuK
obnagan sHeprueit 0.01 /K U HaxoAW/ICS OT TOJIOXKEHUs] paBHOBECHsI Ha pacCTOsIHUM 2.5 cM. 3amnMcarb
ypaBHeHHe TapMOHWYeCKOro Koje0aHus 1IaprKa M 3aKOH M3MeHEeHHUsl BO3BpAlAoIeld CU/IbI C TedeHHeM
BpeMEeHHU.
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3amaua Ne2 HaliTy BO3MOXKHBIE 3HAU€HUsI MOJTHBIX MeXaHMYeCKMX MOMEHTOB aTOMOB, HAXO/SIIIUXCS B

cocTosiHusix “P u °D.

3ajaua 2. MukpoyacTvija Maccel M pacrajaeTcst Ha jBeé MUKpOUacTHLbl ¢ MaccamMd ml ¥ m2. Haiitu
SHEpruM IPOAYKTOB pacrnaja MCXOAHOM MHKPOUaCTHLl B CHCTeMe IIOKOSl —pacrafarolencs
MHKDPOYaCTULIBI.

3amaualNel5 OnpefieUTh AJIMHBI BOJIH CIIEKTPAIbHBIX TMHUM, BO3HUKAIOLIUX [PU TTepexo/e
BO30Yy)K/IeHHBIX aTOMOB JIUTHUSI U3 COCTOSTHUS 3S B OCHOBHOe COCTOsiHUe 2S. PuibeproBckue morpaBKu
Ay S- u P-tepmoB pasHel -0,41 u -0,04.

3agaya Ne26 Ormipefie/TUTh C TIOMOIIIBIO TabTMUHBIX 3HAYEHHI MacC aTOMOB CKOPOCTh si/ipa,
BO3HMKAIOLLET0 B pe3y/sTate K-3axBata B aToMe Be’, ec/i jouepHee sIpo OKa3bIBaeTCs
HeIoCpe/iICTBeHHO B OCHOBHOM COCTOSIHUU.

3apaua Ne27 HaliTu KMHETHUECKYIO SHeprulo ijpa OTauM [Py NO3UTPOHHOM pacriaze sapa N 13 g Tom
C/lyvae, KOrja SHeprus o3UTpoHa MaKCHMaJIbHa.

3amaua 2. MukpouacTtyila Macckl M pacrnaZiaeTcsi Ha ZiBe MUKpPOYacTIlbl ¢ Maccamu ml u m2. Halitu
SHEpruM TPOAYKTOB pacrajla MCXOAHOM MHKpOUacTHIbl B CHCTeEMe TIOKOsl —pacrajarolleics
MUKPOYaCTHULIBI.

3amaualNel15 OnpeieUTh AJIMHBI BOJIH CIIeKTPaIbHbBIX TUHWN, BOSHUKAIOIIUX P Tlepexo/ie
BO30Y>KJIeHHBIX aTOMOB JIUTHSI U3 COCTOSIHUS 3S B OCHOBHOE COCTOsiHUe 2S. Pr0eproBckrie MONpaBKy
st S- u P-tepmoB paBHel -0,41 u -0,04.

3agaua Ne3 HaliT MakcMManbHO BO3MOYKHBIV TIO/THBIM MeXaHUYeCKUH MOMEHT U COOTBETCTBYIOLLlee
criekTpasibHOe 0003HaueHre TepMa aToMa:a) HaTPUsi, BaJIeHTHBIN 3JIEKTPOH KOTOPOTO UMeeT IJIaBHOe

KBaHTOBOe UMC/I0 N = 4;0) C 3/1eKTPOHHOM KOHUTyparyei 1s22p3d.

3agaua 3. [TomyuuTs, nonb3ysick perieHreM ypaBHeHus LlpennHrepa, BelpakeHUe /1J11 SHEPIUU
3/IeKTPOHA B 1S COCTOSIHUM BOZOPO/IONO00HOT0 aToMa.

3agaua 1. [MTapuk maccel 20 r konenercd ¢ nepuofoM T = 2 cek. B HauanbHBIM MOMEHT BpeMeHH I1apuK
obmagan sHeprueii 0.01 )Xk ¥ HaXOAM/ICS OT TTOJIOKEHHSI PABHOBECHS] Ha pacCTOSTHUHM 2.5 cM. 3amucartb
ypaBHeHHe TapMOHUYECKOTr0 Kojie0aHus 1IaprKa U 3aKOH W3MeHEeHHUsl BO3BPalAoleld CU/TbI C TeYeHHeM
BpEMEHHU.

3agaua Ne2 HaiiTi BO3MOJKHBIE 3HaUeHHsI [TOJIHBIX MeXaHU4YeCKUX MOMEHTOB aTOMOB, HaXOZAIIMXCS B

coctosiHmsix “P u °D.
3azaua Ne3 HalTu MakCMMabHO BO3MOJKHBIM MOJTHBIM MeXaHW4YeCKUM MOMEHT U COOTBETCTBYHOLLIee
crieKTpaibHOe 0003HaueHye TepMa aToMa:a) HaTPUsl, BaJIEHTHBIN 3JIEKTPOH KOTOPOTO UMEeT IJIaBHOe

KBAHTOBOE 4KC/IO N = 4;6) C 3/1eKTPOHHOM KoHpuryparmeii 1s22p3d.

3azauva 3. ITosyunTs, No/b3yACh pelieHueM ypaBHeHUs llIpeanrHrepa, BelpakeHue /11 SHepruu
3/IeKTPOHA B 1S COCTOSIHUM BOZIOPOZI0TIOI00HOT0 aTroMa.

3ajaua 2. MukpouacTtyia mMaccel M pacrnaziaeTcsi Ha ZijBe MUKpPOYacTULbl ¢ MaccamMu ml u m2. Hautu
SHEpPruM TPOAYKTOB pacrajia MCXOAHOM MHKpOUacTHLbl B CHCTEMe TIOKOSl —pacrajarolencs
MUKPOYaCTHULIBI.

3agaualNel5 OmnpesenuTh JIUHBI BOJIH CIEKTPaIbHBIX JIMHWM, BO3HUKAIOIIUX TIPY Nlepexo/ie
BO30Y>KZIeHHBIX aTOMOB JIUTHSI U3 COCTOSIHUS 3S B OCHOBHOE COCTOsiHUe 2S. Pri0eproBcKyie OnpaBKu
At S- u P-tepmoB pasHel -0,41 1 -0,04.

MeTognueckue MaTtepuasbl, ONpeesitolye TIpoLeaypy OLieHUBaHUs pellieHus 3aZiau

Peittenue 3agau
OmucaHue MeTOAWKU OLIeHUBaHWSI BLITIOIHEHUS PeIleHUs 3a/jauk: ye/iseTCsl BHUMaHe BEIOpaHHOMY
a/IrOPUTMY, Pal[HOHAILHOMY CITIOCOOY pellleHus], TPaBUIbHOMY TIPUMEHEeHHI0 (OpMYJI, TO/TyUeHHIO
BEpPHOI'O OTBeTa.
Kputepun orjeHKH
5 06aJIIOB BBICTABJISIETCS CTY/IEHTY, €C/TU: COCTABJIEH MPABWILHBIN a/ITOPUTM pelleHHs 3a/jauH, B
JIOTMUECKOM pacCy>KZIeHHUH, B BbIOOpe (hopMyJ/T M PellieHHH HEeT OIIHMOOK, Mo/TyueH BepHbIH OTBET, 3a/aua
pellieHa palMoOHAIBHBIM CITIOCOO0M.
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4 6asIOB BLICTAB/ISIETCS CTYAEHTY, €C/IA: COCTAB/IeH TPABU/IBHBIA a/ITOPUTM PellieHHs 3a/iaud, B
JIOTUUECKOM pPacCy’KJeHUH U pellieHUU HeT CyIeCTBeHHBIX OIIMOO0K; MPaBUILHO C/ieflaH BIOOp popmy
[J1s1 pellieHyst; eCTb OOBsICHeHHe PelleH s, HO 3a/jaua pellieHa HepaljioHaIbHbIM CTI0CO00M Wr
JIoTy1i[eHo He Ooree ByX HeCyllleCTBeHHBIX OLIMOOK, MO/yueH BepHbI OTBeT.

3 6arnsoB BBICTAB/ISIETCS CTY/IEHTY, eC/TH: 3aZiada TIOHSTa TIPaBU/IBHO, B JIOTHUECKOM PaCCY>KIeHUH HeT
CyILleCTBEeHHBIX OLLIMOO0K, HO IOMYILeHbI CyIljeCTBeHHbIe OIIMOKY B BbIOOpe hopMysn Uiy B
MaTeMaTU4yeCKUX pacyeTax; 3a/laua pelieHa He TIOJTHOCTBIO WK B 00IIeM BHE.

1 6arnoB BLICTAB/SIETCS CTY[EHTY, eC/Id: 3ajlaya pellieHa HerpaBUIbHO.

0 GarnsoB BBICTAB/SIETCS CTYZIEHTY, eC/IH: 3ajiaua He peleHa.

JAuddepennypoBaHHbIM 3aueT

[TpumepHbIe BOMPOCHI K Aud3auety, 4 Kypc / 7 cemecTp

1. Tlpeagmer u 3ajjauu Kj1aCCHUYeCKOM MEXaHUKHU.

2. MeTtoapl KnaccuueCKOW MeXaHUKU.

3. TlpsmoyrosbHas geKapToBasi, LWIWHApPUYecKas U cpepuueckast cucTeMa KOOpJMHaT U BpeMmsi B
KJIaCCMUeCKOM MeXaHUKe.

4. KuHemaThueckue XxapakKTepUCTHKHA MaTepyanbHOM TOYKH.

5. lleHTpocTpeMuTe/IbHOE yCKOpeHWe MaTepuaibHOM TOUKU.

6. KunHemaruka TBepAoro tesna

7. BpaieHue TBepZioro Tesa OTHOCUTEIbHO HETIOABW)KHOM OCU B IIPOCTPAHCTBeE.

8. NHepumanbHble CUCTeMbl OTCYeTa U MPUHLIMIT OTHOCUTEILHOCTU [amves.

9. /lMHaMuyKa MaTepuaJbHON TOUKU

10. 3akoHb! HeroTOHA

11. InddepeHiianbHOe ypaBHeHYE IBU)KEHUSI MaTepraibHOM TOUKU U €ro pellleHue.

12. Pabota cusibl, oTeHLMaIbHast SHEPTHs U KiaccuuKays CBOOOJHBIX MeXaHMUeCKHX CHCTEM.

13. 3aKoHBI COXpaHeHHs1 U U3MEHEHUs] MeXaHUueCKOU SHepruu.

14. 3aK0HbI COXpaHeHUs1 U U3MeHeHUsI UMITy/IbCa MeXaHUueCKUX CUCTEM.

15. 3akoHbI COXpaHeHus ¥ MU3MeHeHUs] MOMeHTa UMITY/IbCa MeXaHUUeCKUX CUCTeM.

16. IlocTaHoBKa U pellieHye 3a/1a44 IBYX TeJl.

17. TlocTaHOBKa U pellieHue 3a/lauu paccesiHus yactul U gpopmyina Pesepdopaa.

18. [JuHaMuKa TBeporo Tesa

19. luHaMuueckue ypaBHeHUs Jusepa.

20. 3ayjaua o ABMKEHUH HECBOOOIHBIX MEXaHUYECKUX CUCTEM.

21. TIpyHLMNO BUPTYabHBIX [lepeMellleHni U YC/I0BUe paBHOBECHS] MeXaHUUeCKOU CUCTeMBI.

22. TlpyHLMN HauMeHbLIero eilcTBUs U JuddepeHLivaabHble ypaBHeHus Jlarpanxka.

23. ®yHKLYSA ¥ ypaBHeHUs ['aMU/IbTOHA.

24. MexaHuueckue KojiebaHust

25. CB0obOO/IHBIE U BBIHYK/IeHHbIe KoyilebaHusl MeXaHUYeCKUX CUCTeM.

26. ITpyHLMI OTHOCUTEIBHOCTY ['asues U ero OorpaHUUYeHHOCTb.

27. TIpyHLMI OTHOCUTEIBHOCTU DWHILTENHA.

28. Ilpeobpa3zoBanus JlopeHrja.

29. UeTblpexmMepHbIe BEKTOPbI U TEH30PbI PEJIITUBUCTCKOM MeXaHHKH.

30. Kunemaryvka pesiiTUBACTCKOW YaCTHLIbI

31. [JuHamuKa pesiTUBUCTCKOM YaCTHUL{bI

32. ®opmysna DMHILITEMHA B Pe/IITUBUCTCKON MeXaHUKe.

33. 3aKOHBI U MeTO/bl TEOPUH JTeKTPUUeCTBa.

34. 3aKOHBI U METO/Ibl TEOPUU MarHeTu3Ma.

35. OCHOBBI TEOPUU AUAMarHeTHU3Ma.

36. OCHOBBI TeOpUM NApaMarHeTusma.

37. OcHOBBI TeopuM heppoMarHeTusMa.
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38. AHTU(eppoMarHeTusm U heppuMarHeTH3M.

39. OCHOBBI TeOpYH JOMEHHOW CTPYKTYPbl MarHETUKOB.

40. Cucrema MakCBeJIJIOBbIX ypaBHEHNH MaKpPOCKOIIMYeCKOM 3/1eKTPOAVHAMUKH.
41. OgHO3HAUHOCTD pelieHuM AUQdepeHIMaabHbIX ypaBHeHUH MakcBeiiia.

42. InpdepeHrranbHble ypaBHeHUs [i71s1 TOTE@HLMA/IOB 3/1eKTPOMAarHUTHOTO TIOJIS.
43. DyleKTpoOMarHuTHas MpyUpo/ia CBeTa.

44. CKOpOCTh pacnpoCTpaHeH!sl JeKTPOMarHUTHBIX BO3MYILIEHHH.

45. YeTblpexMepHbIe BEKTOPBI U TEH30PhI B IIC€B0EBKJIN0BOM ITPOCTPAHCTBE.
46. YpaBHeHVe IBWKeHUS Pe/IITUBUCTCKOM YaCTHULbI B 3/IEKTPOMAarHUTHOM TI0J1e.
47. TeH30p 371eKTPOMarHuTHOIO I10JIS1.

48. ITpeobpa3oBaHue HANPSHKEHHOCTEH 3/IeKTPOMArHUTHOTO TIOJS.

49. KoBapuaHTHas (hopMa 3anicu CUCTeMbl ypaBHeHUM MakcBesia.

50. M3nyueHue U paccesiHUe 3/1eKTPOMarHUTHBIX BOJIH.

MeToauueckre MaTepuaibl, Orpe/esisitolye MpoLesypy OlleHuBaHus Aud@epeHLIMPOBaHHOIO 3a4yeTa

OuddepeHLiipoBaHHbIN 3aueT
KpurepusiMu oLieHUBaHUS SIBJISIOTCS 0a/IIbl, KOTOPBIE BLICTABJISIOTCS 3a BU/IbI A€ATETHHOCTU (OLIeHOYHbIE
CpefiCTBa) 0 UTOraM M3y4deHUsl MOAYy/eu (pa3fesoB AWCLUILUIMHBI), [ePeUrC/IeHHbIX B PEeUTHHI-TUIaHe
JMUCLITUTMHBL: TeKYL[UH KOHTPO/Ib — MakcuMyM 40 6asu1oB; pyOesKHbIH KOHTPOJIb — MakcumyM 30 6aios,
TIOOLIpUTebHBIe Oaribl — MakcuMyMm 10.
[Ipu onenke orBera Ha [Av(depeHIMPOBAHHOM 3aueTe MaKCHMajbHOe BHHMMaHUe [JO/DKHO YAeIsThCs
TOMY, HAaCKOIBKO TOJHO PAacKphITO COZepKaHvWe marepuasa, YeTKO M TMPaBWIbHO [JlaHbl OIpeJeseHus,
PacKpbITO COJep)KaHue TIOHSATHM, BEPHO JIM HCII0/b30BaHbl Hay4Hble TEPMHHBI, HACKOJIBKO OTBeET
CaMOCTOSITe/TbHBIN, HWCIONB30BaHbl JIA paHee TPUOOpeTeHHbIe 3HAHWS, PACKPBITBI JIA PACKPBITHI
MIPUUMHHO-C/Ie/ICTBEHHbIE CBfI3M, HACKOJIBbKO BBICOKWW YDOBEHb YMEHHs OIepUpOBaHUsl Hay4YHbIMHU
KaTeropusiM, aHanu3a nHbopMalum, BaZieHusi HaBbIKaMU NPAaKTUYeCKOW JesiTe/TbHOCTHU.
Kpurepuu ouenku (B 6a/1ax):
- 25-30 GasI0B BBICTAB/SIETCS CTYAEHTY, €ClU CTY[EeHT Jaj TIOJHble, pa3BepHYyTble OTBEThI Ha BCe
TeopeTHyYecKue BOIPOChI OwWsera, TMPOAEMOHCTPUPOBal 3HaHWe (YHKIIMOHAIBHBIX BO3MOXKHOCTEH,
TePMUHOJIOTUH, OCHOBHBIX 3/IEMEHTOB, YMEHHe MNPUMEHSTb TeOpeTHYeCKHWe 3HaHUS TPU BBINOTHEHUH
NpakTUUecknx 3afaHuii. CTygmeHT 0e3 3aTpyJjHEHWM OTBETW/] HA BCe JIOTIOJIHUTE/bHBbIE BOMPOCHL
[TpakTHUeckast YacTb pabOTHI BBITIOJTHEHA TIOIHOCTHIO Oe3 HETOYHOCTeH 1 OIINOO0K;
- 17-24 6an/10B BBLICTaB/ISETCS CTYAEHTY, €C/IU CTYJEHT PacKpbll B OCHOBHOM TeOpPeTUYeCKUEe BOTIPOCHI,
OJHAaKO [OMyLeHbl HETOYHOCTU B OIpe/ie/IeHUH OCHOBHBIX MOHATUU. IIpu OTBeTe Ha [OMOJHUTEbHBIE
BOIIPOCHI [IOMYIIleHbl HeOOo/bIe HeTOUYHOCTH. [IpH BBIOJHEHWM TIPAaKTUYeCKOW uacTd paboThl
JOMyIeHbl HeCyIlle CTBeHHbIe OIMOKHY;
- 10-16 6anioOB BBICTAB/ASETCS CTYHEHTY, €CA TPU OTBETE HAa TEOPETHUECKHE BOIPOCHI CTYAE€HTOM
JIOTTYI[eHO HEeCKOJIbKO CYIL[eCTBEHHBbIX OIIMOOK B TOJIKOBAaHWM OCHOBHBIX TMOHSATHH. JIOTWKA W TIOJHOTA
OTBeTa CTPAJAl0T 3aMeTHbIMH U3bsSHAaMHU. 3aMeTHbl TpoOenbl B 3HAHUM OCHOBHBIX MeTO/IOB.
TeopeTuyeckrie BOIPOCHI B LIeJIOM M3/I0’KEHBbI [JOCTAaTOYHO, HO C MPOIyCKaMyd Marepuana. Vimerorcs
TIPUHLUMNKA/IbHbIE OIIMOKY B JIOTHKe MOCTPOeHHUsl OTBeTa Ha Borpoc. CTy/jeHT He peLlus 3a/jauy Wid Mpu
pellieHnH JOMyIeHbl rpyObie OIMOKuY;
- 1-10 0anIOB BBICTAB/SETCS CTYAEHTY, eC/IM OTBET HAa TeOPeTHUeCKHe BOTIPOCHI CBUETE/BCTBYET O
HETIOHUMAaHWU U KpaliHe HeTOJTHOM 3HaHWM OCHOBHBIX TOHATUHA #W MeTofoB. OOHapy>KuBaeTcs
OTCYTCTBHE HaBBIKOB NPHMMEHEHUs] TeOPeTUUeCKUX 3HAHWW TPU BBINOJIHEHWU TPAKTUUeCKUX 3aJjaHuil.
CTyneHT He CMOT OTBETUTb HU Ha OZIVH [IOTMIOJIHUTETbHBIN BOIIPOC.
[TepeBop orjeHku U3 100-6a/IbHOM B UeThIpeX0a/IbHYIO TIPOU3BOJUTCS CJIEYIOLIMM 00pa3om:
- ot/uHO — 0T 80 10 110 6astoB (Bk/IrOUast 10 moolpuTe/bHBIX OaioB);
- xopoiiio — oT 60 10 79 6anios;
- YIOBIETBOPUTENILHO — OT 45 710 59 6asios;
- HeY/IOB/IeTBOPUTE/ILHO — MeHee 45 6asoB.
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9K3aMeHaI[HOHHbIEe OW/IeThI

OK3ameH (3aueT) sIB/IsSIeTCsI OLIEHOUHBIM CPeZICTBOM /jisi BCEX 3TaroB 0CBOeHUs KomrmeTeHLyd. CTpyKTypa
JK3aMeHalMOHHOTo OusieTta: B OmsieTe ykasbiBaeTcsi KaeJpa B paMKaxX Harpy3ku KOTODOM peanu3yeTcs
JaHHas! AUCLUTUIMHA, opMa oOyueHus:, HampaB/ieHre U MPodUb MOJTOTOBKH, /laTa yTBEPXKAeHUsT; OuieT
MOJKET BK/TFOUaTh B cebsi TeopeTuueckuii(re) Borpoc(bl) ¥ MpakTHUeCKoe 3a/jaHue (Keiic-3a/jaHue).

[TprmepHbIe BONPOCHI K 3K3aMeHy, 4 Kypc / 8 cemecTp

bl S

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

[TpesMeT U 3a/1auyl KBAHTOBOW MEXaHHKH.

MeTozb! KBaHTOBOM MeXaHUKH.

TpygHOoCTH Knaccuueckoi (U3rKy B 00bsiCHEHUH 00beKTOB, TIPOLIECCOB U sSIBJIEeHUM MUKPOMUPA.
I[TepBhbie ycriexy B U3yueHUH MUKPOCKOTIMUECKIX 00BEKTOB, TIPOLIECCOB U SIBIEHUH U TIOSIB/IEHHE
KBaHTOB B (DM3HKe.

MuKpooObeKThl B KBAHTOBOW MeXaHHMKe M CBOOOZHBIN BOTHOBOU TIAKeT.

KBaHTOBaHMe 3HepreTMUeCKUX ypPOBHEMN aTOMOB BellleCTBa.

IIpaBuna kBaHTOBaHus bopa.

KoprmyckynsipHO-BO/THOBOM JjyanusM B (DU3HKe.

[TpuHLMT HeoripeeneHHocTel [efizeHbepra.

. YpaBHenue [lIpeauHrepa f/ist OnvcaHus MOBeJeHUsI MUKPOUaCTULIbI.

. IlonsiTne onepatopa B KBAHTOBOM MeXaHHUKe.

. Ob111ee ipaBW/IO MOCTPOeHHs1 ypaBHeHus L1IperHTrepa Mo TIPUHLIAITY COOTBETCTBUS.

. [JMCKpeTHBIM CHEeKTP SHEPruy MUKPOUACTHULIbI, HAXOALENCS B MOTEHL[MATbHOU sIMe.

. [IpoxoskieHre MUKpOUaCTHULIeH MPSIMOYTO/TbHOTO TIOTeHI[MabHOTO Haphepa.

. O01Me CBOMCTBA OZIHOMEPHOE /IBMKEHHE MUKPOUYACTHI].

. CTpyKTypa crieKTpa cCOOCTBeHHbIX 3HaueHU AuddepeHiMaapHoro ypaBHenus IIpeguHrepa.
. CobcTBeHHbIe 3HaUeHUsT M COOCTBeHHbIe (DYHKIMK 3PMHUTOBOTO OTlepaTopa KBaHTOBOW MeXaHUKH.
. CobcTBeHHbIE (DYHKIMU OTIepaTOPOB MOMeHTa MMITy/IbCa U ero KBajpara.

. M'aMUIBTOHMAH MUKPOUYACTULIbI B cheprueCKUX KOOpAUHaTax.

. CobcTBeHHbIe pellieHHs pafinaibHOro ypaBHeHus [lIpeauHrepa.

. Pemienue quddepennmansHoro ypasuenus [llpeauHrepa asist BOgopogomnofq06HOro aromMa.

. CiekTp 3Hepruy atoMa BOZ0pO/a.

. MeToz, Teopyy BO3MYILLeHUH /I pelleHus 3a/jad KBaHTOBOW MeXaHUKU.

. Metop Benrtiiens - Kpamepca - BpuiitosHa Kak criocob KBa3WK/I1aCCHUeCKOTO BBIUMC/IEHHS B

KBaHTOBOU MeXaHUKe.

BapuariioHHbIe MeTO/Ibl KBAHTOBOM MeXaHUKH.

CriuH 371eMeHTapHOM YaCTULIbI.

CrirHOBOe TMPOCTPAHCTBO U CITMHOBbBIE KOOPJMHATBI MUKPOUACTULIBI.

[Mpunuun [aynu v pacripefiesieHye 3/1eKTPOHOB B aTOMe 110 SHePreTUYeCKUM COCTOSTHUSIM.
Turibl XMMUYeCKUX CBsi3eli B aTOMax Bell[eCTBa.

PacueT 1o TeopuM BO3MyIeHHH /IByX3/1eKTPOHHBIX aTOMOB.

[TpeameT U 3a/jauM TePMOJJUHAMUKH.

MeTo/b! TEPMOZIMHAMUKH.

TepmoauHaMHUuecKas CUCTeMa U eé rapaMeTphl

TepMogHaMHUUeCKUI MeTOZ, UCC/leloBaHUsl TIPUPO/IbI U TEXHOIOTHH.

Oco6eHHOCTH TepMOIMHAMUUECKOTO MeTOZa UCC/IeIoBaHUsl 0ObeKTOB, TIPOLIECCOB U SIBJIEHUH.
[TepBbIii 3aKOH TEPMOAMHAMUKHY.

OCHOBHbIe TepMO/IMHAMUYECKHe TPOL[eCChl U UX YPaBHEHUS.

BTopoi 3akOH TepMOJMHaMUKH.

Ob6parumbie 1 HeoOpaTUMBbIe MPOLeCChI.

Marematryeckoe 060CHOBaHHE CyI[eCTBOBAHHSI SHTPOITMU M aOCOTFOTHOM TeMIiepaTypabl.
OCHOBHOe ypaBHEHUE U OCHOBHOE HEPABEHCTBO TEPMOJMHAMUKHU.
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42

43.
44.
45.
46.
47.
48.
49.
50.
51.

52

53.
54.
55.
56.
57.
58.
59.
60.

. lukn 1 Teopema KapHo.

[Ipenesbl NpUMEHUMOCTH BTOPOTO 3aKOHA TePMOJUHAMUKHU.

TpeTui 3aKOH TepMOJUHAMUKHU.

CrenCcTBUS TPETbEIo 3aKOHA TEPMOJAUHAMUKH.

Metoj, KpyroBbIX IIPOLIECCOB.

Metog, TepMoiiHAMUYECKHX TTOTEHLIAAJIOB.

OtnuuTesibHbIe NPU3HAKY CTATUCTUYECKOTO MOAX0AA K U3YUeHUIO TeIlJIOBbIX IPOL[eCCOB.
3aBUCHMOCTb TEIJIOBBIX SIBJIEHUH OT CTPOEHUSI BellleCTBa.

TepMoarHaMUKa AU3/I€KTPUKOB.

TepMoaMHaMUKa MarHEeTUKOB.

. TepMoaHaMUKa U3/Ty4eHUs.

TepMoarHaMUKa I171a3Mbl.

OObsicHeHHe Ta30BbIX OMBITHBIX 3aKOHOB Ha OCHOBE CTAaTHUCTHUUECKUX TIPe/ICTaB/IeHHUH.
Kanonnueckoe pacnpesienienuie I'nub6ca 1 cratuctuueckasi Ccymma.

Knaccrueckas Teopus TeIJIOEMKOCTU U/lea/IbHOIO rasa.

KBaHTOBas Teopusi TeIsI0eMKOCTH [IByXaTOMHOI'O MZeaslbHOrO rasa.

XapaKTepuCTHKa HepaBHOBECHBIX MPOL[eCCOB.

[vccuraTuBHbIe CUCTEeMBI U CTPYKTYPBI.

OrnuchIBarO1[asi SBOMIOLIMIO PUPO/IHBIX 00bEKTOB CHEPreTHKa.

[IprMmepHbIe BONPOCHI K 3K3aMeHY, 5 Kypc / 9 cemecTp

LN AWM=

WINKNNNNNNNNNRRRERERRRRRPR |
SO IOV RWNROLOVLOINOUIA WN RO

[Tpeamet 1 3asjaum PU3MKM g/pa aToMa U (PU3MKU TBEPJOro Tesa.

Mertozb! pu3uKu siapa aToma U (pU3UKY TBEpPZOro Tesa.

Camorpou3BoJIbHBIN pacnaf, sifiep aTOMOB BellleCTBa.

BbIHY>KJeHHBIH pacriafi siiep aTOMOB BelljeCTBa

du3MKo-MaTeMaTHUyeCcKoe MO/le/IMpOBaHue sIB/IeHWs pacraza sifiep aTOMOB.

OcHoBBI TeOpUH anb(a pacrnazga siiep aToMoB.

OcHoBbI Teopuu OeTa pacraza siiep aToMOB.

OcCHOBBI TEOpUY TaMMa pacrazia sizjep aToMoB.

Teopust ¥ MpaKkTHKa pa3pylleHus sifiep aTOMOB TIOTOKaMU UaCTHLl, CO37laBaeMbIX B YCKOPUTEJISIX.
. DHepreTUyecKoe COCTOSIHUSA siZlep aTOMOB.

. fl7lepHble 3HepreTUyecKye Nepexopbl.

. YCTOMUYMBOCTb si/IEp aTOMOB M MX MacChl.

. KaniestbHast Mofiesib sifipa atoma.

. ObosnoueyHast MoZie/b sifipa aToMa.

. O60061EHHAs MoziesTb Bopa — MotTenbCcoHa fjist siipa aToma.

. CoBpeMeHHbIe MOZIE/H /IS sijpa aToMa.

. PaziioakTMBHBIN pacriafi Kak CIIOHTaHHOE sifiepHOe TpeBpallieHue.

. ConpoBoxxjato1yecs: fiejieHeM siziep aTOMOB peaKLivu.

. SlepHble peakMM C yyaCTHEM 3apsKeHHBbIX MUKPOYaCTHL].
. CornpoBoXXJjaroiecsi CUHTe30M sifiep aTOMOB peakL{1u.

. ©DepMHOHBL.

. bo30HBI.

. KBapkoBbIli COCTaB a/IpOHOB.

. 30HHas1 S3HepreTUyecKas CTPyKTypa TBepZbIX TeJl.

. Knaccuduikaims TBepAbIX Tem: JU31eKTPUKY, MOTYTIPOBOJHUKH, MeTaslIbl.
. OCHOBBI TEOPUM IUTEKTPUKOB.

. OCHOBBI TEOpUM MOTYIIPOBOJHUKOB,

. OCHOBBI TEOPUM METAaJI/IOB.

. OCHOBBI TeOpUM p-1I lepexoza B MOMYIIPOBOJHMKAX.

. Knaccuueckasi 1 KBaHTOBasi TeEOpUsl MarHeTU3Ma.
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O6pa3er] 3K3aMeHaIMOHHOTO OusieTa

MWHOBPHAYKU P®
OENEPAJIBHOE 'OCYJAPCTBEHHOE BHO/I)KETHOE
OBPA3OBATEJIBHOE YUYPEXIEHWE BBICIIET'O OBPA3OBAHUA
«YOVIMCKINI YHUBEPCUTET HAYKU U TEXHOJIOI'M1»
BUPCKUI ®UJINAJT YYHuT
Kadenpa Briciiieii MaTeMaTUKy U GU3UKU

JucomrnivHa: OCHOBBI TeOpeTUYeCKOU Kypcossle 5k3amens! 20 -20__ 1.

buU3MKH Harpasnenue 44.03.05 [legarornyeckoe

ouHasi (popma oOyueHHs obpa3zoBanwe (C ABYMs MPOGUIISIMH TIOATOTOBKH)
4 Kypc 8 cemectp [Tpoduns: Maremartrika, Pusrka

JK3aMeHaIrMOHHbIH OuteT Ne 1
1. MeTo/ bl KBAHTOBOM MEXaHUKH.
2. Metoapbl TepMOAUHAMUKH.
3. 3ajava

[ata yTBep)KaeHus:: __ ._ . 3aBeayroiuii Kadeapoi

MeTtoanueckre MaTepuasbl, ONpe/estoliye NpoLeAypy OLleHHBaHUs 5K3aMeHa

JK3aMeH
KputepusiMu oLieHUBaHUS SIBISIFOTCSL OasI/ibl, KOTOPbIE BBICTABJISIOTCS 3@ BU/IBI ZIeITe/TbHOCTH (OLIeHOUHBIe
CpeZCTBa) 10 UTOraM M3yueHusl MoAy/el (pa3fenoB JUCLIUILIMHGI), [IepeurCIeHHbIX B pEUTUHT-T1/IaHe
JVCLITUTAHBL: TEKYIUH KOHTPOJIb — MakcuMyM 40 6asiioB; py6eKHbIN KOHTPOJTb — MakcumMyM 30 6arios,
TIOOLIPUTe/bHBIE OarTbl — MakcuMyMm 10.
[Ipu oLleHKe OTBeTa Ha 3K3aMeHe MaKCHMa/lbHOe BHUMaHUe [I0JKHO YAe/ATbCS TOMY, HaCKOJIBKO TOJTHO
PacKpbITO COZepKaHue Marepuasa, YeTKO Y NPaBU/IbHO JjaHbl ONpe/ie/ieHus], pAaCKPBITO COZlepyKaHue
TIOHSATHM, BEPHO JIA UCI0/Ib30BaHbl HAyYHbIE TEPMUHbI, HACKO/ILKO OTBET CAMOCTOSITE/TbHbIN,
WCTI0/Ib30BaHbl JIM paHee NMpUoOpeTeHHble 3HaHUS, PACKPBITHI JI1 PACKPBITHI TPUYMHHO-C/IeJCTBEHHbIe
CB$I31, HACKO/IbKO BbICOKHI YPOBEHb YMEHUsI ONlePUPOBaHUS HAyUYHbIMU KaTeropusiMy, aHair3a
MH(pOpMaL1H, Ba/ileHUs] HaBbIKaM{ TIPaKTHUeCKOM JlesiTeTbHOCTH.
Kputepuu onenku (B 60amiax):
- 25-30 6a//10B BLICTaB/ISIETCS CTYAEHTY, €C/IN CTY/EHT /laj MOoJHbIe, pa3BepHYThie OTBETHI Ha BCe
TeopeThyeCcKHe BOTIPOCHI OreTa, MpoAeMOHCTPUPOBAJ 3HaHHe (YHKI[MOHATBHBIX BO3MOXKHOCTEH,
TePMUHOJIOTUH, OCHOBHBIX 3/IEeMEHTOB, yMeHHe NIPUMEeHSATh TeOpeTHUeCKre 3HaHUsI MPY BBINIOJTHEHNUH
NpaKTUYeCcKuX 3aziaHuil. CTyzneHT 6e3 3aTpyHeHHUI OTBETHII Ha BCE JAOTIO/THUTE/IbHbIE BOTIPOCHI.
[MTpakTueckast YaCTb pabOTHI BLIMO/THEHA MTOJTHOCTHIO 0e3 HETOUHOCTel U OLIMOO0K;
- 17-24 6a/1/10B BBICTAB/ISIETCS CTY/IEHTY, €C/IU CTYZIeHT PACKPbLT B OCHOBHOM TeOpeTHYeCKHe BOTIPOCHI,
O/JHAaKO JIOMyILl{eHbl HETOYHOCTH B OTpe/ie/IeHUU OCHOBHBIX MOHATHM. [Ipy oTBeTe Ha JONONMHUTEIbHbIE
BOIPOCHI JI0MyIIleHbl HeOoJTbIle HeTOUYHOCTH. [1py BBITIOJTHEHUH TIPaKTHUeCKOM 4acTH paboThI
JIOTTyIIIeHbl HeCylleCTBeHHbIe OLIMOKY;
- 10-16 GanioB BHICTAB/SIETCS CTY[EHTY, €C/IA TIPH OTBETe Ha TeopeTUYeCKHe BOTIPOCHI CTYAeHTOM
JIOTTYIIIEHO HeCKOJIBKO CyIIeCTBEHHBIX OIIMOOK B TOJIKOBAaHUM OCHOBHBIX MOHSATHMN. JIOTHKa U TIO/THOTa
OTBeTa CTPAJal0T 3aMeTHBIMHU U3bsTHAMU. 3aMeTHbI MPO0e/Tbl B 3HAHUM OCHOBHBIX METOZIOB.
TeopeTruecKrie BOMPOCHI B 11eJIOM U3/I0KEeHBI JOCTAaTOUHO, HO C NIPOIyCKamMH Martepuasa. Vimerorcs
TIPUHLUIHA/IBHbIE OMIMOKH B JIOTHKe TTOCTPOEHHs OTBeTa Ha Borpoc. CTy[eHT He pellus 3afady WK Ipy
pelLeHuH JOMyIIeHbl rpyObie OmMOKM;
- 1-10 6ans10B BLICTAB/SIETCS CTY[EHTY, €C/IA OTBET Ha TeOpeTHUeCKKe BOTIPOCKHI CBU/IETETbCTBYET O
HEeIOHWMAaHWH 1 KpaliHe Hero/THOM 3HaHWM OCHOBHBIX TOHSITUN ¥ MeToZioB. OOHapyKUBaeTCs
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OTCYTCTBHME HABBLIKOB IIDUMEHEHUA TeOPEeTUUeCKUX 3HAHUMN IMPX BBITIO/THEHUH MPAKTUUECKUX 3aAaHHﬁ.
CTYAEHT He CMOI' OTBETHUTh HU Ha OJWH ,EI;OHO]'IHI/ITGJ'IBHBII‘/JI BOIIpOC.

[MepeBog orjeHku 13 100-6a/inbHOM B ueTbipex6a/uIbHYHO POU3BOJUTCS CIeyIOLIUM 0bpa3oM:
- ot/uHO — 0T 80 10 110 6astoB (Bk/IrOUast 10 moolpuTe/bHBIX OaiioB);

- xopoiiio — oT 60 10 79 6amnios;

- YIOBIETBOPUTENILHO — OT 45 710 59 6asios;

- HeY/I0B/IETBOPUTE/ILHO — MeHee 45 6asoB.

1.3. PeMTHHI-TVIaH JUCIUILIHHBI
Tabsuria epeBosia 6asyIoB TEKYIET0 KOHTPOJIS B 0a/UIbI peUTHHTa

5| 5| 5|5 5| 5[ 5| 5| 5] 5
0 0 0] 0]0O] 0] O] O] 0] O] O
1 50 3] 22 1] 1] 1] 1] 1] 1
2 5| 413 2] 2121 2] 2]1
3 S|4 3| 3| 3| 2| 2] 2
4 5| 4] 4] 3| 3] 3] 2
5 5| 5| 4] 4| 3] 3
6 5/ 5] 4] 4] 3
7 5| 5] 4| 4
8 5| 5] 4
9 5| 5
10 5

PelTUHT-IIIaH JUCHUIIIVHLL IpeacTaBaeH B IIpunokenuu 1.

2. YuyebOHO-MeToanYecKoe H HHGOpMaILIOHHOE 00eceyeHHe JHCIUIUITHHBI
5.1. ITepeueHb OCHOBHOM U /JOMO/THUTE/IGHOM yUeOHOU JIMTepaTyphl, He00X0UMO¥ /ISl 0CBOEHHSA
AV CIUILINHBI
OcHoBHas 1uTeparypa

1. KsaHTOBasi MexaHHKa 1 KBAHTOBasi XUMUS : yueb. mocob. Asst CTyz,. By30B, 00yU. 110 XMMHY.
cney. / B. W. bapanoBckuii .— M. : Akagemus, 2008 .— 383 c. — (Briciee npogeccruoHambHOe
obpaszoBanne) .— ISBN 978-5-7695-3961-9 : 532 p.00 k.

2. Huxkepos, B.A. ®u3rKa: coBpeMeHHbIN Kypc : yueOHUK / B.A. HukepoB. - 2-e u3f. - Mocksa :
W3natenbcko-ToproBas Kopropauus «/lamkos u K°», 2016. - 452 c.http://biblioclub.ru/index.php?
page=book&id=453287

3. COopHUK 3a7au 110 TeopeTHUeCcKol ¢usuke / Hayd. pesl. A.A. CenkeBuu. - Mocksa : Beiciias
mKosa, 1972. - 336 c. : un. ; [DnekrponHsii pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&id=494700

JlonosTHUTE/IbHASI JTATepaTypa
1. OnekTpoAvHaMMKa ¥ MUKPOBOJTHOBAsi TeXHHUKa : yue0. [Jisl CTy/. By30B, 00yu. 10 crieL].

"OneKkTpoHHbIe TPUOOPHI U YCTPOMCTBA" HATIP. MOAT. ""D/eKTPOHUKA M MUKPO3/1eKTpoHUKa" / A.]l.
['puropbeB .— 2-e u3a., gor. — CII6. : Jlanb, 2007 .— 703 c.

5.2. [TepeueHnb pecypcoB HHGOPMAI[HOHHO-TeIeKOMMYHHKAI[UOHHOM ceTU «/IHTepHeT» U
MPOrpaMMHOr0 o0ecneyeHHsi, He00X0UMBIX AJ/Is1 OCBOEHHUS JUCIUITHHBI

1. HayuHnas 3nekrpoHHas 6u6mmoreka eLIBRARY.RU [OnekTpoHHbI# pecypc]. — Pexxum goctyma:
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https://elibrary.ru/.

OnekTpoHHas 6ub/MoTeuHast cructeMa «JIaHb» [DeKTpoHHBIN pecypc]. — Pexxum goctyma: https://
e.lanbook.com/.

YHuBepcureTckas 6ubmoreka oHnaiiH biblioclub.ru [SnekTponHbIi pecypc]. — Pexxum gocTyra:
http://biblioclub.ru/.

OnekTpoHHas 6ubmoreka YYHuT [SnekTpoHHBIN pecypc]. — Pexxum gocTyra:
https://elib.bashedu.ru/.

Poccutickasi rocynapcTBeHHasi OubmoTeka [OneKTpoHHbIN pecypc]. — Pexxum goctymna:
https:/www.rsl.ru/.

HatmoHasnbHast anekTpoHHasi 6ubmoTeka [O1eKTpoHHbIN pecypc]. — Pexxum foctyna: https:/xn--
90ax2c.xn--plai/viewers/.

HatmoHasnbHas niatopma oTKpeIToro oopa3oBaHust npoed.ru [DieKTpoHHBIHN pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

8. DnekTpoHHOe obpa3oBaHue Pecriybsivku BamikoprocTaH [DneKTpoHHbIN pecypc]. — Pexxum

pocrymna: https://edu.bashkortostan.ru/.
9. WHdopmalmoHHO-TIpaBOBOM nopTan ['apaHT.py [D/1eKTpOHHbIN pecypc]. — Pexxum goctyna: http://

www.garant.ru/.

IIporpaMMHoe obecrieueHue

1. Bpay3ep Google Chrome - BecriiaTHast nvieH3ust
https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

2. Office Professional Plus - Torosop Ne0301100003620000022 ot 29.06.2020, Joroop Ne 2159-
[10/2021 ot 15.06.2021, Joroeop Ne32110448500 ot 30.07.2021

3. Windows - [JoroBop Ne0301100003620000022 ot 29.06.2020, Joroop Ne 2159- [10/2021 ot
15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

4. bpaysep fAngekc - becrninatHas nuuensus https://yandex.ru/legal/browser_agreement/index.html

6. MarepuanbHO-TexHUYecKass 0a3a, HeoOXoAuMasi A/Is1 OCYIIeCTB/IEHHsI 00pa3oBaTe/IbHOIO

nponecca 1mo JuCijuIiinHe

HavmeHnoBaHue Bup, 3anaTIN HaumeHoBaHue o060pyoBaHus,
CrieLaau3upOBaHHbIX MpPOrpamMMHOT0 0becrieueHust
ayJIUTOPHH, KAOMHETOB,

naboparopuit

Aynutopus 218(DPM) JleximonHast, Cemunapckasi, [Ins | IIpoektop aser/arm media

KOHCY/IbTaLWM, [/ KOHTpOJis U
arTecTaryu

projector-4, yue6Hast Mebesib,
JKpaH.

Aynutopus 301 YuTanbHbIM 3a1
(anekTpoHHBIN KaTanor)(PM)

[yt camocTosiTeTbHOM PabOThI

KommnbtoTepsl B cbope, IpUHTED
samsung, ckaHep hp scanyet
g2410.
[TporpammHOe obecrieueHye
1. Bpay3ep Google Chrome
2. Office Professional Plus

Aynutopus 311(®PM)

JlekumonHasi, CeMHUHapCKast

OKpaH HacTeHHbIN dinon manual
160x160 mw, yueOHast Mebesb,
KOMITBIOTEpPBI B COOpe,
MY/IbTUMeUIHBIN IPOEKTOP
vivitek d862, nocka MapkepHas.
[TporpammHOe obecrieueHye
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https://elibrary.ru/
http://www.garant.ru/
http://www.garant.ru/
https://edu.bashkortostan.ru/
http://npoed.ru/
https://xn--90ax2c.xn--p1ai/viewers/
https://xn--90ax2c.xn--p1ai/viewers/
https://www.rsl.ru/
https://elib.bashedu.ru/
http://biblioclub.ru/
https://e.lanbook.com/
https://e.lanbook.com/

1. Bpaysep Google Chrome
2. bpaysep Aunpekc

Aynutopus 316(DPM)

JlekumonHas, CemuHapckas, s
KypCOBOTI'O ITPOeKTUpOBaHus, s
KOHCy/IbTalliH, 111 KOHTPO/IS U
arrecraluu

Habop sieMOHCTpalMOHHHBIN
"BOJIHOBAsI OTITHKA", Habop
JIeMOHCTPaLMOHHHbBIN
"reoMeTpUUecKasi onTUka'", Habop
JIeMOHCTPaLMOHHHbBIN
"MexaHuKa'".

Aynutopus 317(PM)

st XxpaHeHus1 0060py/[0BaHUS

KomriekTel 1abopaTopHOTO
obopyoBaHus IO GU3UKe [JJ1sT
IKo/IBI (Ha 15 mecT), Mebestb ayis
XpaHeHus 1abopaTopHOTo
obopyzoBaHus IO BU3UKe IS
IIKOJIbI (1Kagbl), HAOOPHI
MHCTPYMEHTOB /IJIs1 pEMOHTA
obopyoBaHusl.

Ayputopus 420(PM)

[ln1st caMoCTOsITeNTbHOM PabOoThI

KommnbroTepsl B cOope, yueOHast
mebeb.
[TporpamMHOe obecrieueHue
1. Office Professional Plus
2. Windows
3. Bpayzep Google Chrome

54



	программа бакалавриата
	2. Цель и место дисциплины в структуре образовательной программы
	Контрольная работа
	Методические материалы, определяющие процедуру оценивания контрольной работы

	Решение задач
	Методические материалы, определяющие процедуру оценивания решения задач

	Дифференцированный зачет
	Методические материалы, определяющие процедуру оценивания дифференцированного зачета

	Экзаменационные билеты
	Образец экзаменационного билета
	Методические материалы, определяющие процедуру оценивания экзамена

	Программное обеспечение


