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Bepcus nokymenra - 1 | crp. 1 | IIepBblii 3K3eMILLIP | KOITHS Ne
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1O AMCIHUIIAHE (MOTYJII0)
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MumnmncrepcrBo obpa3oBanus u Haykn Poccuiickoit denepanun

@\‘)} denepanbHOE rocyIapcTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
YUpEkKAEHNE BBICILETO 00Pa30BaHUs
«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)
dakynpTeT GU3HYECKHN
Kagenpa obrueii u Teoperndeckoit pu3nku

@DOH/T OLICHOYHBIX CPEICTB MIPOMEKYTOUHON aTTECTALMHU MO JUCIHUIUINHE «TeopeTnyeckas acTpodusukay
o Hanpasiennio moarotosku 03.03.02 «dusnka» Hanpasiaennoctu (npodmmo) Pmuka PIBOY BO «Yenl'Y»

Bepcus noxymenra - 1 cTp. 2 IlepBbIii 3x3eMILIAp KOITA Ne

Conep:xanue

1. ITactopT (hoHAA OIEHOYHBIX CPECTB

2. [lepeuens popMuUpyeMbIX KOMIETEHIIUN

3. ConeprkaHue OIEHOYHBIX CPEICTB M0 TUCIIUILINHE

3.1. Bujpl O11eHOYHBIX CPEJICTB

3.2. ConepxaHue OIICHOYHBIX CPEJICTB

4. ITopsiAoK MpOBEEHUS U KPUTEPUH OLICHUBAHUS IPOMEKYTOYHOM aTTecTaluu
4.1. TTopsaiok MpOBEACHUS MPOMEKYTOYHOM aTTeCTalluu

4.2. Kputepun OleHUBaHHUS MPOMEKYTOUHOU aTTECTAIIMU 110 BUAaM OIICHOYHBIX
CpEJICTB

4.3. Pe3ynpTaThl MPOMEXKYTOYHOM aTTeCTallUM W YPOBHU C(HOPMHUPOBAHHOCTH
KOMITETCHITUIA
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MumnmncrepcrBo obpa3oBanus u Haykn Poccuiickoit denepanun

denepanbHOE TOCYIAPCTBECHHOE OIOIKETHOE 00Pa30BaTeIbHOe
YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs

«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)
dakynpTeT GU3HYECKHN
Kagenpa obmeit u Teoperndeckoit pusnku

@DOH/T OLICHOYHBIX CPEICTB MIPOMEKYTOUHON aTTECTALMHU MO JUCIHUIUINHE «TeopeTnyeckas acTpodusukay
o Hanpasiennio moarotosku 03.03.02 «dusnka» Hanpasiaennoctu (npodmmo) Pmuka PIBOY BO «Yenl'Y»

Bepcus noxymenra - 1

ctp. 3 IlepBbIii 3x3eMILIAp

KOITA Ne

1. MACIIOPT ®OHJA OHEHOYHBIX CPEJACTB

Hampasnenue noarorosku: 03.03.02 duszuka
Hamnpaenennocts (npoduin): Ousnka
Hucnurnmuna: TeopeTtndeckas acTpodu3uka

Cemecrtp: 8

dopma MPOMEKYTOUHOM aTTECTAIMH: IK3AMEH
Cucrema olleHUBaHUS: OATBHO-PEUTHHTOBOM CHCTEMA.

2. MIEPEYEHb ®OPMUPYEMbBIX KOMIETEHIIUI U DTAIIBI X

OOPMUPOBAHMUA

2.1. KomneTeHuH, 3aKpeNJIEHHbIE 32 TUCHHIIUHON

N3yuenue

JUCLUILINHBI

«TeOpeTI/I‘IeCKaﬂ

dbopMHUpOBaHUE CIEYIOINX KOMITETCHIIUN:

acTpodu3nka»

HaIrpaBJICHO Ha

Konbr WNHauKaTopel TOCTUKEHUS
Conepxanue . [Iepeuyens miannupyemMbIxX
KOMICTeH KOMITIETEHIIUH KOMIICTCHI COTAACHO €3yJIbTaTOB 00YUYEHHUSI 110
i (110 cornmaco ®I'OC OnoI e ,Z[I/ICHI/IHJ‘IKI;IIC
PI'oC)
IK-1 Cnocoben IK-1.1. O6nanaer | 3uare: ns noctmwkenus [1K-
MIPUMEHSATH 3HaHUSIMM 00 OCHOBHBIX | 1.1: TeopeTHueckue OCHOBBI,
CHELMAaIU3UPOBaH | METOAAX MIPOBEJCHMSI | OCHOBHBIE TOHSATHUS, 3aKOHBI

HbIC 3HAHMUS,
MIOJTyYCHHBIC B
obsacTu
(bu3NUeCcKUX Hayk,
IIPU IPOBEJICHUN
Hay4YHO-
HCCIIE/I0BATEIbCKH
X pa3paboTox

Hay4HO-HCCIIEI0BaTEIbCKUX
pa3pabotrok B oOmactu
¢buznyeckux HayK; 0
crocobax MIaHUPOBAHUS U
OpraHu3aIu
HCCIIeJOBaHNH,

[IK-1.2.  JlemoHcTpupyeT
YMEHUS: TPOBOJHUTH TIOHCK,
u3ydyeHue U 0000IeHue
HAy4IHOTO OTIBITa B
COOTBETCTBYIOIIEH 00IacTu
HCCIIETIOBAHMI; OMNpPENeaTh

eIu u 3aJa9K
TJIAHUPYEMBIX

HCCIIeTOBaHUM u
pa3paboToK; MIPOBOJUTH
HCCICAOBAHUE, COCTaBIIAThH
ero OITHCaHHE,

(hopMynHpOBaTh BBHIBOJBI 110
MOJTy4YE€HHBIM pe3yibTaram,

IK-1.3. Nmeer
MPAKTUYECKU I OTIBIT

n MOACIH TeopeTH‘-IeCKOﬁ

acTpoU3UKH;
Ymerb: st IOCTUKEHUSA
[IK-1.2: npuMeHsITh METOMAbI

n  I10AXO0ObI TeOpeTquCKOﬁ

acTpoPpU3UKH npu
POBEIACHUH Hay4HO-
HCCTIE0BATEIBCKUX
pazpaboTok IS CBOEW
npodeccruoHaIbHON
NESITeNIbHOCTH,

Baagers: Jlns JOCTHKEHUS
[1K-1.3: MeTOoAaMu
TTOJTY4YCHHUS, 00paboTKHw,
aHanmsa u CUHTE3a
acTpopu3NUECKUX JaHHBIX, a
TaK¥XKe Ipyrou
AKCIIEPUMEHTATbHON u
TEOPETUUYECKOU
uH(popMaIuuy, HaBbIKAMH
MOCTPOCHUSI TEOPETUUECKUX
MOJIeJIei H3y4aeMbIX
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MumnmncrepcrBo obpa3oBanus u Haykn Poccuiickoit denepanun

DY

denepanbHOE TOCYIAPCTBECHHOE OIOIKETHOE 00Pa30BaTeIbHOe
YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs

«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)
dakynpTeT GU3HYECKHN
Kagenpa obrueii u Teoperndeckoit pu3nku

@DOH/T OLICHOYHBIX CPEICTB MIPOMEKYTOUHON aTTECTALMHU MO JUCIHUIUINHE «TeopeTnyeckas acTpodusukay
o Hanpasiennio moarotosku 03.03.02 «dusnka» Hanpasiaennoctu (npodmmo) Pmuka PIBOY BO «Yenl'Y»

Bepcus noxymenra - 1 cTp. 4 IlepBbIii 3x3eMILIAp KOIIMA Ne
(HaBBIKN) obnact | 00BEKTOB
¢buznyecKux HayK:
MPOBEIECHHUS HAy4YHBIX
HUCCIE0BaHUN B
COOTBETCTBHUH c
MOCTaBJICHHON IEIIbIO;

COCTaBJICHUS OTYETOB 11O
TEME M [0 pe3ylbratamMm
IIPOBE/IEHHBIX

UCCIIEI0BATENIbCKUX

pa3paboTOK.

Hay4YHO-

B pe3yabrare ocBoeHUs IMCUUIJIMHBI 00yUYaloIMiics 10JI5KeH

3HAaTh:

TCOPECTUYCCKHUEC OCHOBBI, OCHOBHBLIC ITOHATHA, 3aKOHBI 1 MOACIIN TeOpeTHHCCKOfI aCTpO(bI/ISI/IKI/I

YMmern:

NOJIb30BAThCSl JTAHHBIMH HAOJIOEHUM, MPUMEHSATh OCHOBHBIE IMOHSATHS, 3aKOHBI U MOJEIH
TEOPETUYECKON acTpOopU3UKK MpPU aHAIM3€ JAHHBIX, XapaKTEPU3YIOLIUX acTpopu3ndecKue
00BEKTHI U IPU MOCTPOCHUH TEOPETUUECKHX MOZIEIeH N3ydaeMbIX 00bEKTOB

Baagern:

METOJlaMH IOJTy4eHHs, 00pabOTKH, aHalIM3a U CHHTEe3a acTpo(U3MUYECKUX MAHHBIX, a TaKXkKe
JIpYrol 5SKCIEpUMEHTAJIbHOM U TEOpeTHYecKol uHpopMaluH,

TCOPCTUICCKUX Moaenen HN3y4aCMbIX 00BEKTOB

3. COAEP KAHUE OHEHOYHbIX CPEJICTB 11O JUCIUIIJIMHE

3.1 CTpyKTypa OLIEHOYHBIX CPeCTB

HaBbIKaMH TMOCTPOCHUA

HaumeHoBaHue HamveHoBanme
OLICHOYHOI'O
Ne Kox OIIEHOYHOTO CPEJICTBA
. Kontponupyembie TeMbI FNO— 15 TeKVILLET CpelcTBa Ha
OMICTOHIL A CKyIero IPOMEKYTOUHOM
KOHTPOJISA arTecTalun
3a71a49n K 3amaun K
MPaKTHYECKUM MPAKTHYECKUM
3aHATUSIM; 3aHATUAM 1-9;
[Tone n3nyyenus n
TECT; tect (Pazmen 1,
1 | reopus nepenoca I1K-1
BOIIPOCHI K 9K3aMEHY, Nel-21),
W3ITydeHUS
pedepar; BOTIPOCHI K
KOHTpPOJIbHAs paboTa,; sk3ameny 1-12,
pedepar 1-4
2 Teopwust 3Be3HBIX [1IK-1 3a71a49M K 3agaun K
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MumnmncrepcrBo obpa3oBanus u Haykn Poccuiickoit denepanun
@\‘)} denepanbHOE rocyIapcTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

YUpEkKAEHNE BBICILETO 00Pa30BaHUs

«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)

dakynpTeT GU3HYECKHN

Kagenpa obmeit u Teoperndeckoit pusnku

@DOH/T OLICHOYHBIX CPEICTB MIPOMEKYTOUHON aTTECTALMHU MO JUCIHUIUINHE «TeopeTnyeckas acTpodusukay
o Hanpasiennio moarotosku 03.03.02 «dusnka» Hanpasiaennoctu (npodmmo) Pmuka PIBOY BO «Yenl'Y»

Bepcus noxymenra - 1 cTp. 5 IlepBbIii 3x3eMILIAp KOIIMA Ne
dotocdhep MPAKTHYECKUM MPAKTHYECKUM
3aHATHAM, sausaTusm 10-17;
TECT; tect (Pazmen 2,
BOIIPOCHI K 3K3aMEHY; Nel-9)
pedepar; BOIPOCHI K
KOHTPOJIbHAS paboTa; sk3ameny 13-21;
pedepar 5-7.
TECT; tect (Pa3nen 3,
BOIIPOCHI K 9K3aMEHY; Ne1-10); Bompocsr
Teopus 3Be3aHBIX .
3 IK-1 pedepart; K 9K3ameny (22-
armocdep )
KOHTpOJIbHAs paboTa; 28);
pedepar 8-11
TECT; tect (Paznen 4,
BOITPOCHI K DK3AMEHY; Nel-8);
4 | 'a30Bble TYMAHHOCTHU I1K-1 pedepar; BOIIPOCHI K
KOHTpOJIbHAsS paboTa; sx3ameny (29-37),
pedepar 11-16

3.2 IlopsinoK NpoBeAeHUs U COACP/KAHNE OLCHOYHBIX CPEICTB 1JIsl IPOMEKYTOYHOM
arrecTanuu

[TpomexxyTodHas arTecTanus MPOBOAUTCS B (popMe dK3aMeHa B paMKax OaTbHO-PEHTHHTOBOU
CUCTEMBI IO pe3yiabTaraM paboThl CTyleHTa B cemecTpe. KomuuecTBo 0aiioB MO KakIoOMy
BUJy pabOT 3aBUCHUT OT CBOEBPEMEHHOCTH M KauyeCTBA BBIMOJIHEHUS 3a/IaHUS.

Ecnu cTyneHT He Habpan He0OXOAMMOE KOJIMYECTBO 0asIoB, TO CIAET 3K3aMEH.

OrneHoYHBIE CpEACTBA MPEACTaBIEHBI 0a30il BOMPOCOB MAJIsi TECTUPOBAHUS, 3aJadyaMu K
MPaKTUYECKUM 3aHSATHUSIM, BOMPOCAMM JUIsI KOHTPOJBHBIX paboT, Temamu pedepaTtoB u
BOTIPOCAMHU K DK3aMeHY. Bompochl [UIsi TeCTUpPOBAaHUS MPEIIONaraloT BHIOOP MPaBUIBLHOTO
BapuaHTa W3 HECKOJIbKUX TPEIOKEHHBIX. 3aTaHUSIMU JUTsI KOHTPOJIBHBIX PA0OT UCTIOIB3YIOTCS
JUI TEKYILIEW OLIEHKH YPOBHSI OCBOEHUS TEOPETHUUECKOro Marepuasna. Bompocsl K 3K3aMeHy
MIPEANOIAraloT OIpPEACIICHHE CTENEHH YCBOCHMS TEOpeTHYecKoro marepuana. OTBeTbl Ha
BOIIPOCHI K 9K3aMEHY OLIEHUBAIOTCS IPENOIaBATEIIEM.

3.2.1 Bonpocs! AJist TECTUPOBAHUSA

No | ®opmynupoBka Bormpoca
/o

BapI/IaHTBI OTBCTOB

Pasnen | Ilone n3nyyeHus v Teopusi NEPEHOCA U3ITYUECHHUS.

1 | YaenbHOI MHTEHCUBHOCTHIO TIOJIS a. KomnuecTBo 3Heprum, nepeHocumoe
W3ITy9YCHUST Ha3bIBACTCS: MmoJieM M3JIy4eHHUsl 32 eIUHHILY BpeMEeHH,
yepe3 eTUHUYHYIO MJIOIIAKY,
Pacno/I0KeHHYI0 B HEKOTOPO# TOUYKe
NMPOCTPAHCTBA, B IMHUYHOM UHTEpPBaJjie
YacToT, B Mpe/ieJiax eAHHUYHOIO
TEJIECHOT'0 YIJ1a BOKPYT HANPABJIEHUsI
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YUpEkKAEHNE BBICILETO 00Pa30BaHUs
«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)

dakynpTeT GU3HYECKHN
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@DOH/T OLICHOYHBIX CPEICTB MIPOMEKYTOUHON aTTECTALMHU MO JUCIHUIUINHE «TeopeTnyeckas acTpodusukay
o Hanpasiennio moarotosku 03.03.02 «dusnka» Hanpasiaennoctu (npodmmo) Pmuka PIBOY BO «Yenl'Y»

Bepcus noxymenra - 1 cTp. 6

IlepBbIii 3x3eMILIAp

KOITA Ne

pacnpocTpaHeHus: U3JIyYeHHUsl.

b. KoinyecTBo sHEprun, IEPEHOCHUMOE TI0JIEM
U3ITy4eHUs 3a €IMHUILY BpEMEHH, Yyepe3
€IMHUYHYIO IUIOUIA/IKY, PACIIOJIOXKEHHYIO B
HEKOTOPOU TOYKEe MPOCTPAHCTBA, B
eIMHIYHOM MHTEPBAJIE YaCTOT MO BCEM
HaIpPaBICHUSAM PaCIPOCTPAHEHUS
U3ITy4EHUS.

C. Uucno poToHOB B enuHuUIe 00beMa OKOJIO
HEKOTOPOU TOYKU IIPOCTPAHCTBA, B
3aJJaHHBIi MOMEHT BPEMEHH, B 33JaHHOM
MHTEpPBAJIE YaCTOT, KOTOPBIE
pPacIpOCTPAHIIOTCS CO CKOPOCTBIO CBETa B
Ipejenax eIMHUYHOIO TEJIECHOTO yrila
OKOJIO HalpaBJIeHUsI PaCIPOCTPAHEHUSI.

2 Cpenneit ”HTEHCUBHOCTBIO TIOJIS
U3JIy4EHUs Ha3bIBACTCA CKAJLAD,
ONPENEIAEMBIN KaK:

a. MoMeHT HyJ1eBOro MOpsiAKa OT yAeJabHOi
UHTEHCHUBHOCTH IO TeJeCHBbIM YIJIaM.

b. MOMEHT mepBOro Mopsika OT YACTbHOM
UHTEHCUBHOCTH I10 TE€JIECHBIM yIJIaM.

C. MoMeHT BTOpOro NopsiaKa OT yAeIbHON
MHTEHCUBHOCTH IO TEJIECHBIM YITIaM.

3 | IloToxoMm H3my4eHHs Ha3bIBAETCs
BEKTOP, ONPEAEIIAeMBbIN KaK:

a. MOMEHT HyEBOTO MOPsAKA OT YAEIbHON
MHTEHCUBHOCTH 10 TEJIECHBIM YITIaM.

b. MomeHT 1epBoOro Mopsiika ot yneabHOi
UHTEHCHBHOCTH 110 TeJIECHBIM YIVIaM.

C. MoMeHT BTOpOro nopsiaka oT yAeIbHOU
MHTEHCUBHOCTH I10 TEJIECHBIM YITIaM.

4 TeHzop gaBieHUs U3Ty4CHUS
ONpPENEIISIETCS KaK

a. MoMeHT HyneBoro nopsiaka oT yaelabHO!
MHTEHCUBHOCTH 110 TEJIECHBIM yIJIaM.

b. MOMEHT mepBOro mopsiaka OT YACIbHOM
MHTEHCUBHOCTH 110 TEJIECHBIM yIJIaM.

C. MoMeHT BTOpPOro NOpsiiKa OT yAeJbHOMH
HHTEHCHMBHOCTH 110 T€JIECHBIM YIJIaM.

5 | DnauHTTOHOBCKUI akTop B ciyyae a. 1.
M30TPOITHOTO TIOJISI U3ITyICHHUST PaBEeH b. 1/2
c. 1/3.
6 | DOAMHTTOHOBCKUH (haKkToOp B ciyyae, a. 1.
KOT/Ia IOJIC M3JTyYCHHS b. 1/2
pacIpoCTpaHsIETCsl B BUJIE TIJIOCKOM c. 1/3.
BOJIHBI, PaBEH:
7 | B cny4ae TepMOAMHAMHYECKOTO a.oT?
paBHOBECHS TTOJTHAS b. aT*
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denepanbHOE TOCYIAPCTBECHHOE OIOIKETHOE 00Pa30BaTeIbHOe
YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs

«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)

dakynpTeT GU3HYECKHN

Kagenpa obmeit u Teoperndeckoit pusnku

@DOH/T OLICHOYHBIX CPEICTB MIPOMEKYTOUHON aTTECTALMHU MO JUCIHUIUINHE «TeopeTnyeckas acTpodusukay
o Hanpasiennio moarotosku 03.03.02 «dusnka» Hanpasiaennoctu (npodmmo) Pmuka PIBOY BO «Yenl'Y»

Bepcus noxymenra - 1 ctp. 7 IlepBbIii 3x3eMILIAp KOIIMA Ne
(TIpouHTerprupoBaHHAs 110 YaCTOTaM) c.aTs.
IJIOTHOCTh SHEPIUU U3JIYYEHMsI paBHa!
8 B ciydae TepmomHaMHUeCcKOTO a.cT?
PaBHOBECHS TTOTHBIH b. aT*
(IpOMHTETPUPOBAHHBIN 10 YACTOTAM) c.aTs.
MTOTOK PHEPTUH U3JIyUYEHUS PABEH:
9 | Ilpu HaOMIONEHUN TOYEUHBIX a. YienabHas HHTEHCUBHOCTh SHEPTUH
HCTOYHHUKOB PETUCTPUPYETCH: U3ITy4EHUS.
b. CpenHsisi MHTEHCUBHOCTh SHEPTHH
U3ITyYEHUS.
c. Ilorok 3Heprum usjry4yeHus.
10 | IIpu HaOMrOAEHUH MPOTSHKEHHBIX a. Y1eJbHasi MHTEHCUBHOCTDb HEPruM
HMCTOYHHUKOB PETUCTPUPYETCS: U3JTyYeHusl.
b. CpenHsisi ”HHTEHCHBHOCTb SHEPTHH
U3ITyYEHUSI.
c. ITorok sHEeprum nsny4yeHusl.
11 | Cpennee 3HaYeHUE MABICHUS H3IIydeHHs | a. 1/2 ynenbHOW HHTEHCUBHOCTH YHEPTUU
paBHO: HIOJISL U3JTY4YECHHUS.
b. 1/3 njI0THOCTH 3HEPTrUM MOJIA
U3JTyYeHHsI.
c. 1/3 moToka sHEprum noJst U3JIy4eHusl.
12 | Monoxpomarndeckuii ko3duiueHt a. KoitnyecTBo Hepruu BbIBOANMOE
ocyabJeHus OINpeeisieT: eIMHUYHBIM 00bEeMOM BellecTBA U3
NMy4Ka U3JTy4YeHHs C 32IaHHOM
HHTEHCHUBHOCTHIO,
PACIPOCTPAHAIOILEIOCs B Npeaesiax
eIMHUYHOI0 TEeJIECHOTIO YIJIa, 32 OIHY
CEeKYH/AY B ¢IMHHUYHOM HHTEpBaJIe
YacToT.
b. CpenHIo0 HHTEHCUBHOCT SHEPTUU
W3ITy4EeHUsl.
c. [ToToK sHeprum u3ay4eHus.
13 | K anemMeHTapHBIM aTOMHBIM Iporieccam, | a. Pemakcarus CBOOOTHOTO AJIEKTPOHA Ha
BBI3BIBAIOIIMM UCTUHHOE MOIVIOLICHHE, BO30Y>K/I€HHBIN YPOBEHb.
OTHOCSITCS: b. ®oToB030Yy:K1eHNE aTOMA B
NnocJIeAyouel yI1apHoH pelaKkcanuen.
c. Paccesinie Ha cBOOOJTHOM AJIEKTPOHE.
14 | K snemMeHTapHBIM aTOMHBIM Ipolieccam, | a. Pesakcanusi cBOGOAHOI0 31eKTPOHA HA
BBI3BIBAIOIINM TETIJIOBOE U3ITYUEHHE, BO30Y:K/1€HHbI YPOBEHb.
OTHOCSTCS: b. ®oToBO30YXICHHE aTOMa B MO CIICIYIOICH
yIapHOH peakcaiuen.
c. PaccessHre Ha cBOOOTHOM 3JIEKTPOHE.
15 | K anemeHTapHBIM aTOMHBIM TIpoIieccaM, | a. Pemakcarus cBOOOJHOTO 3JIEKTPOHA HA

BBI3BIBAIOIIUM PACCCAHUC, OTHOCATCH:

BO30Y>KICHHBIN YPOBEHb.
b. ®oToBO30YKICHKE aTOMa B ITOCIIEAYIOICH
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IlepBbIii 3x3eMILIAp

KOITA Ne

yIapHOH peakcaiue.
c. Paccesinue Ha cBOOOIHOM JJIEKTpPOHe.

16 | MomHOCT UCIYCKaEMOT0 PacCcesHHOTO
W3IIY4CHUS OTPEEeISIeTCS:

a. JIokaJIbHBIMM 3HAYEHUSIMU
TEPMOJMHAMUYECKUX ITapaMETPOB
BEILECTBA.

b. XapakrepucTukaMu paccenBaemMoro
U3JTyYeHHUsI.

17 | Monoxpomaruueckuii ko3ppuiment
W3ITy4eHUs OIpeesseT:

a. KomnyecTBo sHeprum u3aydyaemoii
eIMHHYHBIM 00beMOM BelllecTBA B
npeaesiax eIMHHYHOIO TEJIECHOTO YIJIa,
BOKPYT 32JaHHOTO HANPABJICHUS 32 OHY
CeKYH/IY B €THHHYHOM WHTEpPBaJie
4acToT.

b. CpenHio0 HHTEHCUBHOCTH YHEPTUU
U3ITY4CHUSI.

c. ITorok sHEeprum nsny4yeHusl.

18 | [TomHOE MIEepepacnpeaeeHue mo
9acTOTaM PEaN3yeTCs ECIIH:

a. YacToTa paccestHHOTO H3ITy4eHUS
MOJTHOCTBIO OIPEAEISIETCS YaCTOTOM
Ha/IaoIIer0 U3Ty4eHHs..

b. YHacrora paccestHHOrO U3ITy4eHHs
HOJHOCTBIO paBHA YacTOTE MaJIat0IIero
W3ITy4eHHUS.

c. YacTora paccessHHOTO M3JIy4eHHUs He
3aBHCHT OT YaCTOThI MA/1AI0LIEr0
U3JIyYeHHsI.

19 | OyHKIUS UCTOYHUKOB BBIYUCITSICTCS
Kak:

a. OtHomenue ¢pynkuuu [1nanka x
K03(h(pUIIMEHTY MOTIIOMIEHHUS.

b. OTHomIeHNEe KOA(hHUIMEHTA TOTTIOMIEHUS K
K03(h(PUITUEHTY U3ITyUESHHUS.

c. OTHOmIeHHE KO3 PUIIMEHTA U3TydeHH S
K KO3(ppuuueHTy noriomeHms.

20 | Auddysuonnoe npubImxeHue
MIPEAIoJIaraer:

a. JInHeiiHy10 3aBUCUMOCTb (PYHKIIUH
HCTOYHHMKOB OT ONITHYECKOH INIyOMHBI.

b. KBagparnunyio 3aBUCUMOCTb (QYHKITHH
HCTOYHHUKOB OT ONITUYECKON TITyOUHBI.

c. HezaBucumocTts yHKIIMU HCTOYHUKOB OT
ONTUYECKOW TITyOUHBI.

21 | YpaBHEHHUE JTyYHCTOTO PABHOBECHS
CIPaBEUINBO B 00JIACTAX, B KOTOPHIX
JOMUHUPYIOLIIMM MEXaHU3MOM IIEpEHOCa
SHEPI'UHU SIBIISIET:

a. TernmonpoBOIHOCTS.

b. KonBeknus.

C. Ilepenoc uznyuyenus.

d. Hu o1H M3 mepevncieHHbIX.

Paznen 2. Teopus 3Be3aHBIX oTOoChep.

1 | ®orocdepoii 3Be3/bI HA3BIBACTCS CIOM
rasa, B KOTOPOM:

a. [IepeHoc sHEpPrUM OCYLIECTBIAETCS
MIPEUMYILIECTBEHHO KOHBEKIIUEH.
b. @opmupyercs BbIxoasilee 13 3Be3/1bl
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Bepcus noxymenra - 1 ctp. 9 IlepBbIii 3x3eMILIAp KOIIMA Ne
U3JIy4YeHue.
c. BripabarsiBaercs sHEprus, U3 Tydaemas
3BE300M.
2 I'paHnYHBIE YCIOBUS TEOPUU «CEPOID» a. ITocToAHCTBO NOTOKA U3JIyYeHHS B
dhoTochepsl mpeanoIaramT: (dorocdepe.

b. TToCTOSHCTBO MJIOTHOCTH SHEPTUH
u3ny4deHus B porocdepe.
C. [TocTostHCTBO (PYHKIIMM UCTOYHUKOB B

dhotochepe.
3 | Teopus «cepoii» hotochepsr a. HezaBucumocts koadduimerra
MpeIoiaraer: HOIVIONICHHUS OT ONTHYECKOW TITyOUHBI.

b. HezaBucumoctb ko3¢ puumenTa
MOIJIOLIEHUSI OT YACTOTHI.

c. HezaBucumocTs koa¢dunmenTa u3mydeHus
OT YacTOTBHI.

4 NHuterpanbHOe ypaBHeHne MuHa d. Ha OCHOBAHUU IIPEAIIOJIOKECHUS O

BBIBOJUTCS: HE3aBUCUMOCTb KO3 duuneHTa
MOMJIOIIEHUS OT ONTHYECKOU MTyOUHBI.

b. [Tyrem ycpeaHeHus ynenbHOM
WHTEHCUBHOCTH 110 YIIIYy.

c. U3 ¢popmMaIbHOIO pelieHUs] YPaBHEHUA
MepeHoca u3Jay4eHus.

5 | [IpubmmxeHHbIE METOBI PEIICHHS a. Ha BbIYHC/IeHUM MOMEHTOB YPABHEHUS
ypaBHEHUS IIEPEHOCA B TEOPUH nepeHoca.
¢dotochep ocHOBaHBL: b. Ha BbunciIeHH MOMEHTOB yIeIbHOU
WHTEHCUBHOCTH.

c. Ha Bbruncnenun ycpeqHeHHoro no ynry
MIOTOKA U3TY4YEeHHUS.

6 Hannyme BuauMoro xKpasi COTHEYHOTO a. Haimmumem mepenaja rmioTHOCTH Ta3a B

JIMCKa 00YCIIOBJICHO: armocepe Comnura.

b. CkaukoM TemIieparypsl ra3a BO BHEITHUX
cnosix ConHIa.

€. 3aBHCUMOCTBIO YIeJIbHOM
HHTEHCHBHOCTH BbIXOASIIIEr0 U3JIy4eHHUs

OT yria.

7 | lIpennonoxxeHue o JOKAILHOM a. JlmuHa cBoOOHOTO Mpobera aroma MHOTO
TEPMOIMHAMUYECKOM paBHOBECHUU MeHblIIe MaciTada HeOAHOPOIHOCTEN
CIIPaBEJINBO E€CIIN: TEPMOINHAMUYECKUX N1apaMETPOB

BEIIIECTBA.

b. JnmHa cBoGoaHOTO Mpodera porona
MHOI0 MeHbIlIe MacITada
HEOJHOPOAHOCTEH TEPMOIMHAMUYECKHX
napaMeTpoB BellecTBa.

c. [liuna ceobomHOTrO Mpodera aroma MHOTO
MEHBIIIC JUTMHBI CBOOOTHOTO Mpobdera
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IlepBbIii 3x3eMILIAp

KOITA Ne

(dhoToHa.

8 | Cea3b Temmeparyp raza ¢ ONTHYeCKON
DIyOMHOM MOXKHO OMHUCATh CIACTYIOIINM
obpa3zomM:

a. YerBepTas cTeneHb TeMIeparyphbl
JIMHEHHO 3aBHCHUT OT OITHYECKOM
IyOMHBI.

b. KBagpar tremneparypsl IMHEHHO 3aBUCUT
OT ONTUYECKOU ITyOUHBI.

c. Temneparypa nponopuroHajibHa KBapaTy
ONITUYECKOM TITyOUHBI.

9 | Ilpu onpeneneHuu 3aBUCUMOCTH
TEMIIePaTyphl U INIOTHOCTH OT
reOMETPUYECKON TITyOUHBI
IIPEIII0JIarajoch, 4YTo:

a. dorochepa HAXOAUTCH B COCTOTHUH
THPOCTATHYECKOT0 PABHOBECHSI.

b. ®ortocepa HAXOAUTCS B COCTOSHUN
TEPMOJUHAMUYECKOTO PABHOBECHSI.

c. [loBepxHOCTHAas TeMIieparypa cpaBHUMa C
TeMIeparypoi B rryonHe Gorocdepsl.

Paznen 3. Teopus 3Be3nHbIX atMochep

1 Atmocdepoii 3Be3/1bl Ha3bIBaeTCs CIIOM,
OTBETCTBEHHBIN:

a. 3a BBIpaOOTKY 3HEPruu 3BE3710H.
b. 3a oOpa3oBaHre HEMPEPHIBHOTO CIIEKTPA.
c. 3a oOpa3oBaHue JMHEHYATOr0 CIEKTPA.

2 CrexTpanbHbie JUHUU 00pa3yIOTCS B
pe3yJabTare:

a. CBsI3aHHO-CBSI3aHHBIX NEPEX0/I0B.
b. CBOOOIHO-CBSA3aHHBIX MTEPEXOJIOB.
c. CB000/TIHO-CBOOOIHBIX NEPEXOOB.

3 | OcHOBHBIMH (paKTOpaMH pacIIMpPEeHUs
CHEKTPaJIbHBIX JTUHUN U1 3BE3]
MO3HUX CHEKTPAIBHBIX KIACCOB
SIBJISIIOTCSL:

a. EcrecTBeHHOE paciipeHne ypoBHeil.
b. TertoBo€e pacuinpeHue ypoBHEN.
c. Bzanmopneiicrsue aromoB.

4 | OCHOBHBIMH NPEIIOTOKEHUSIMH MOJIEITN
[IBapummneaa-llycrepa aBisroTCs

a. YucToe paccesiHUE B IMHUM.

b. KorepentHoe paccesiHue B TUHUU.

c. Hannuue rpanunst mexay gotochepoit u
arMocdepoid.

d. Bce mepecuciieHHbIe.

5 OCHOBHBIMU MPETOIOKEHUAMHU MOJICIIH
ONAUTTOHA SIBIISIOTCS

a. OTCYTCTBHE YHCTOTO PACCESHUSI B JIMHUU.

b. KorepenTHoe paccesinue B JIMHHUM.

c. Hannuwue rpanunbt mexay dorochepoii u
arMocdepoii.

d. Bce mepeuncieHHbIE.

6 Yucroe paccesaHue nmpeamnoIaract:

a. [TonHOe mepepacnpeneseHrne Hepruu B
JTMHAU.

b. OTcyTcTBHE NIEpepacnpeesieH s SHEPTHH
10 YacTOTaM B JIMHUH.

c. OTcyTcTBHE NepepacnpeneIeHus
JHEPIruU MeK1y JUHUAMH U
HeNnpepbIBHBIM CHEKTPOM.

7 | KorepenTHOE paccessHUE TIpeAroaraeT:

a. OTcyTCcTBHE NEepepacpeeieHs SHEPTUU
MCXKAY JJUHUAMH.
b. OTcyrcTBHEe nepepacnpeneieHust
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IlepBbIii 3x3eMILIAp

KOITA Ne

JHEPruy Mo YacToTaM B JIUHHUH.

c. OTcyTcTBHE NEpepacpeeeH s SHEPTUn
MEX]1y JIMHUSMU U HETIPEPHIBHBIM
CIIEKTPOM.

7 [TpuumHOM (ryopeciieHIInn IBISIETCS:
(Yka3arpb OlIMOOYHBIN OTBET)

a. [lepepacnipenenenre sHEPTUN MEXKTY
JIMHUSAMMH.

b. Ilepepacnpenesienne 3JHePpruu BHYTPH
JINHUM.

c. Ilepepacnipenenenue 3HEprun MEX1y
JIMHUEH U HEIPEPBIBHBIM CIEKTPOM.

8 | [Ipu mepexome OT CEKTPAIBHOTO Kilacca
M «k cniekTpasibHOMY Kiaccy O
WHTCHCUBHOCTD JIMHUI Telus

a. Pacrer.

b. YMmensaercs.

c. B Hauasne pacrer, a 3aTeM yMeHbIIaeTCs.
d. B Hauajie yMeHbIIIaeTCs, a 3aTeM PaCTeT.

9 | [Ipu nepexofie OT CHEKTPAIBHOTO Kilacca
M «k cniekTpasibHOMY Kiaccy O
WHTCHCUBHOCTB JIMHUI BOIOpOJIA

a. Pacrer.

b. YMenbmaercs.

c. BHauaJsie pacrer, a 3aTeM yMeHbIIaeTCS.
d. BHayane ymMeHbIIaeTCs, a 3aTEM PacTeT.

10 | IIpu mepexone OT CHEKTPAIBHOTO Ki1acca
M k cnekrpanbsHOMY Kinaccy O
MHTEHCUBHOCTb JIUHUM JTUTHSI.

a. Pacrer.

b. YMenbinaercsi.

c. B Hauane pacrert, a 3aTeM yMEHBIIIAETCHI.
d. B Hayane yMeHbIIAeTCs, a 3aTEM PACTeT.

Pasznen 4 ['a30Bble TYMaHHOCTH.

1 Koadduuuent aumronnu onpeaenser:

a. CreneHp oci1abiieHus INIOTHOCTU YHEPTUU
U3ITyYEHUS 3a CUET pacCesHUA.

b. Ctenens oc/1a0/ieHHs IIOTHOCTH
IHEPIruy U3JIyYeHHs 32 CUeT
reoMeTpuyecknx GaxkTopos.

c. CreneHp ocinabieHus MIOTHOCTH SHEPTUU
W3JTydeHUS 32 CUCT TOTIONICHUS.

2 Teopema Poccenanna onpenenser, 4to
IIPY OTCYTCTBHUH TEPMOJUHAMHUYECKOTO
paBHOBECHS:

a. [Ipoueccel 1podIeHNsI JHEPTIHH KBAHTOB
YT Yale NpoueccoB 00beAMHEHUs
JHEePTruM.

b. IIponieccol 00beAMHEHUST YHEPTUNA KBAHTOB
WIYT Yalle MPOIeCCOB IPOOICHUS YHEPTHH.

c. [Iponieccrl 0ObeAMHEHNUST YHEPTUHA KBAHTOB
MOJIHOCTHhIO KOMIIEHCUPYIOT MPOLECCHI
JpobIeHUs] SHEPTUU

3 OMuccHs B IMHUSAX BOJOPOJIA B
TYMaHHOCTH BO3HUKACT:

a. VI3-3a BO30yX/IeHHs aTOMOB B pe3yJbTare
CTOJIKHOBEHMH C APYTUMU aTOMaMHU.

b. U3-3a B030yk1€HUS aTOMOB AIIEKTPOHHBIM
yAApOM.

C. M3-3a moHM3auMu aTOMOB C
Mocjaeayone KackaaHo
peKoMOMHaIHeI.
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IlepBbIii 3x3eMILIAp

KOITA Ne

4 DOMHCCHS B JIMHUAX HEOYIHS B
TYMaHHOCTH BO3HHKACT:

a. M3-3a BO30y>KJIeHUsT aTOMOB B pe3yJIbTaTe
CTOJIKHOBEHMM C IPYTUMU aTOMaMHU.

b. U3-3a B030y:k1eHMsSI AaTOMOB
3JIEKTPOHHBIM YIapoM.

¢. M3-3a noHM3aImm aToMOB C MOCIEAYIOIICH
KacKaJHOW peKoMOMHalKeEN.

5 | B pesynbTare nomomeHus O1HOro
KBaHTAa JIAMMaHOBCKOIO KOHTUHYYMa B
TYMaHHOCTH 00pa3yeTcsi HECKOJIBKO
KBAaHTOB CyOOPIMHATHBIX CEPUH U

a. KBant Lq n 6a/ibMepoBckuii KBaHT.
b. Tonbko kBaHT L.
C. Heckombko 6aibMEpOBCKUX KBAHTOB.

6 | B pesynbprare nomniomeHust OIHOrO
KBaHTAa JIAMAHOBCKOIO KOHTMHYYMa B
TYMaHHOCTH 00pa3yeTcsi HECKOJIbKO
KBAaHTOB CyOOPIMHATHBIX CEPUH U:

a. KBant Lq n 6a/ibMepoBckuii KBaHT.
b. Tosbko kBaHT L.
¢. Heckonbko 6aibMepOBCKHX KBAHTOB.

7 CBeueHre TYMaHHOCTH B JIMHUSX
HEOY/IHS 32 CUST HOHU3AIUH aTOMOB C
MOCJEeAYIOLEN KacKaJHOU
pexoMOUHaIE HEBO3MOXKHO TIOTOMY,
4TO

a. PekoMOMHAIUs 3JICKTPOHOB MPOMCXOINT B
OCHOBHOM C MOHAMH BOJIOPO/IA.

b. IBaskabl MOHM3UPOBAHHBIN KUCJIOPO/
HMeeT CJUIIKOM BbICOKHIA MOTEHIHAJ
HOHH3AIUH.

c. CBOOOJIHBIX AJIEKTPOHOB B TYMaHHOCTHU
HEIOCTATOYHO, YTOOBI 00ECIIEUNTE
Ha0JII01aeMble IOTOKH U3JTyYEHUS.

8 CrereHb HOHU3ALMUA AaTOMOB B
TYMaHHOCTH ONPECISACTCS B OCHOBHOM:

a. DPpeKTUBHOI TeMIiepaTrypoil 3Be3/bl.

b. CBETUMOCTBIO 3BE3bI.

c. bairancom 4uc/Ia HOHM3ALUH U
peKxoMOUHALM.

3.2.2 TlepeyeHb 3214 K NPAKTHYECKUM 3aHATHAM

No | ®opmynupoBka 3a1aHus

n/m

1 [Tomo6HO TOMY, Kak BBOAMTCS yAEIbHAs HHTEHCUBHOCTH |y, onpenenuts |y, e A - qiuHa
BOJIHBI M3nyueHus. Haiitu pazmepHocts |y YeranoBuTh B3auMocBsizb |y u |y.
Otser: I ,dv= 1 dA

2 TeMrieparypa OIHOM W3 JBYX OJMHAKOBBIX IO pa3Mepy 3Be3l B 2 pasza Oojblle, yem

e 00II[asd CBETUMOCTE;

Jpyroil. Bo CKONBKO pa3 OTIMYAKOTCS CIAEAYIONIME XapaKTEePUCTUKH UX U3TyUCHHUS:

e JJIMHA BOJIHBI, COOTBETCTBYIOIIAsi MAKCUMYMY SHEPIHU B CIIEKTPE;
® HHTEHCUBHOCTb U3JTyYEHHUS, COOTBETCTBYIOIIAs MAKCUMYMY SHEPTUH B CIIEKTPE;
Wznydyenue npeanonaraercs paBHOBecHbIM. OTBeT B 4 pa3a, B 2 pasa, B 8 pa3

3 B onHOMepHOM citydae mosie u3aydeHHs He 3aBUCHUT OT asuMyTajibHoro yria. [lokasars,

YTO B OTOM CJIy4dC TCH30P AABJICHUSA U3JTYyYCHUA UMCCT BU!
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pr 0 0 1 3pr—p 0 0
P(r,v,t)y= 0 p; O ~3 0 3pr—-p O
0 0 p, 0 0o 0

Vka3aHue: BEIYUCIUTh KOMIIOHEHTHI TCH30pa U3 OMPCACIICHU.

4 [Toka3aTb, 4TO cpeiHee 3HAYCHHE JIABICHHUS M3IY4YCHHs B OJHOMEPHOM Cily4yae PaBHO
< P >=p/3. Beruucauts cpenHee apuGMETHUECKOE 3HAYCHHE KOMIIOHEHT.

5 [Toka3ath, uTO cpenHee 3HadeHHE COSO Mo BepxHeW moiycdepe paBHO Y2, a MO HIDKHEH
noxycgepe paBHO -Y5.

6 BrIunciuTh cpefHee 3HaueHue C0s20 no cdepe. Otper:1/3.

7 BbruncnuTe 3HaUYe€HWE OSIIMHTTOHOBCKOTO (akropa i Ciydas, KOrjga H3JIydeHue
pacnpoCTpaHseTcs HapyKy B BUJeE MI0CKoH BoiaHbL. OTBeT: 1.

8 Paccmorpum pasnoxenne Buma |(u) =1l +Z |,u" . TlokasaTh, 4TO eciu 3Ta CymMMa

n

COZICPKUT TOJBKO WIEHBI C HEYETHBIMU N, TO SIAUHITOHOBCKUU (akTop paBeHn 1/3.
VYkazanue: BoIUMCIUT 31IMHITOHOBCKUI (PaKTOP U3 ONIPE/IECIECHHUS.

9 OnpenenuTh 3HaYeHUE MOTOKA M3JIYYEHUs, €CIIM MHTEHCUBHOCTb HE 3aBUCHUT OT ¢ M 0.
Ortger: 0.

10 | OnpenenuTh pa3MepHOCTh KOIDPHUIMEHTA U3TyUSHHSL.

11 | HaifTu mnOTOK uW3My4yeHUs Ha TOBEPXHOCTH 3BE3/bl. YUYECTb, UYTO HMHTEHCHUBHOCTh

1
1a/1afoIIero 3BHE M3TydeHus paBHa Hymo. H = j I (u)dp
0

12 | Ilony4yuTh pelIcHWE YpaBHEHHWE MEPEHOCa W3IYUYCHHS TNpPU HYIEBOM Kod(hduImeHTe
manydenus. |(t)=1,e".

13 | BoiBecTH cranMoHapHOE YpaBHEHHE IE€peHoca M3JIydyeHHs B cdepuueckoil cucreme

1-p® 0
KOOpIWHAT. | L— + — | I(r,u, v) =¢(r,u, v) —a(r,u, v)1(r,u,v).
0 r ou
14 | OnpenenuTh HyJA€BOM U TMEpBBIA  MOMEHTHl ypaBHEHHs MEPEHOCAa HU3Iy4YeHHMS,
. 1d,,

3amucaHHOro B cdepudeckor cucreme KoopauHar. OTBET: r_ZE(r H):—aJ +e U
d—K+1(3K—J):—0LH
dr r

15 | [loka3arh, 4TO Ha BHYTPCHHEH IOBEPXHOCTU Cdepudeckoir 000ouku (Tpu I=rc)
rpanuuHoe ycioBue wumeeT BuA I(re,+u,v)= I(re,-w,v), ecnmm 3ta 000J0YKa TOJas.
YKkazaHue: yuecTh CHMMETPHUIO 33Ja4H.

16 | BeiBecTH ypaBHEHHE JIYIHCTOTO PABHOBECHS B TPUOIIKEHNH cepoi atMocepbl. OTBeT:
MM =1(t,u)—S(1), dr=-odz

dt

17 | B pamkax npuOmmkeHuss DATUHITOHA, ONPENEIUTh BO CKOJIBKO pa3 SAPKOCTh B LIEHTPE
JIMCKa 3Be3/bI Oouble, yeM Ha Kpato. OtBet: B1,5 paza.

18 | OnpenenuTh OTHOCHUTEIIFHOE PpACIpENENeHUE PHEPTUU B CIEKTPE 3BE3Ibl, BBIYMCIUB
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MOTOK BBIXOJAIIETO W3 3Be3Abl U3dAydyeHus B npennojoxkenun JITP. Otsert:
o

o
3 4 oeXp(——21/ ) 2dt
|(0,u,v)=2h;/ 1 @ d
C M9 LV(LETP
ekTO 2 4 —l

19

B npeanonoxennn JITP, mcnons3yst npuOmmkeHHOE pelieHue ODIUHITOHA, HANTH
ONTUYECKYIO IIyOMHY, Ha KOTOpO# TeMneparypa paBHa 3¢dexkruBHoi. OTBet: 1=2/3

3.2.3 Ilpumep BapuAHTOB KOHTPOJIbHBIX padot (Pa3mesn 1)

Kontponbsnas padora (Pasmes 1)

1. Ompenenauts NOHATHE YAEIbHON UHTEHCUBHOCTH.
OrtBer: YienbHas HHTCHCUBHOCTD u3nydenus I(r,n,v,t) B Touke r,
pacrpoCTPaHAIOLIErOCs B HAIIPABJICHUH, 33/1JaBAEMOM BEKTOPOM N HA 4acTOTE V B
MOMEHT BPEMEHH t - 3TO KOJINYECTBO SHEPIHH, IEPEHOCUMON U3TyYE€HUEM, B
€IMHUYHOM MHTEpBaje YaCTOT Yepe3 €AUHUYHBIN 3JIEMEHT IJIOLIAAH, B IIPEaeIax
€IMHUYHOTO TEeJIECHOT'O YIJIa OKOJIO HalpaBieHHsI N 32 €AUHULLY BPEMEHH.

2. YCTaHOBHWTH CBSI3b MEXKAY CPEIHEH HHTEHCUBHOCTBIO U TUIOTHOCTBIO N3ITyUYCHUSI.

Ortset: p(r,v,t) = 4—:J (r,v,t)

3. Jlarb ompezeneHue motoka n3aydeHus. OTBET: OTOKOM M3IyYEHHUS HA3bIBACTCS BEKTOP
H(r,v,t), Takoii, uto asst HeKoTOPOIA TwoImanku dS ckanspHoe npousseneHue (HAS),
JaeT KOJIMYECTBO JIYYUCTOH SHEPTHH MPOTEKAIOIIeH Yepe3 IUIOMIAAKY 32 SIHHHUIY
BPEMEHH B SIMHUYHOM HHTEPBAaJe YacTOT.

4. JlokazaTh, 4TO CpeJHee J1aBJIeHUE U3IydeHUs paBHO 1/3 cpeHel IOTHOCTH MO
U3ITyICHHS.

5. BbIUHCINTH 3HAYEHHE BTOPOTO IAWHTTOHOBCKOTO MOMEHTA B MPEIITOIOKEHHN
U30TPOIHOCTH moJist m3nydeHus. Oteer: f=1/3.

KonTposbnas padota (Pa3men 2)

1. Tloka3zath, 9T0 POdUIIH MOTIIOIIECHUS 3a CYET paccessHus HopMupoBaH Ha 1. OTBeT:

do't , ..
I—j o(v)dv'=1
4n 4TE 0

2. Tlomyuuts BeIpaXkeHHE 1151 KOI(DDHUIIMEHTA H3ITYUCHHUS 3a CUET PACCESIHUS B CIy4ae

m3oTpomnHoro paccesaus. Otser: €° (r,v) = o(r,v)J(r,v)
3. HOJ'Iy'—II/ITI) BBIPAXKCHUC IJIA y,Z[e.]'IBHOfI HHTCHCUBHOCTHU BBIXOOAMICTO U3TTYUYCHUS. OTtBeT:

10, 1, v) = ETSV (1) exp(~t/ )dt
Y

4. Tlomy4uTh nepBbIii MOMEHT YpaBHEHHUS NEPEHOCA U3TYUCHHS B INIOCKON T€OMETPHUH.

Ortger: w =H(z,v)

A%
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5.

HOKaSaTB, 4To IIpH JIMHEMHOM 3aBUCHMOCTH (bYHKI_II/II/I HCTOYHHKA OT ONTHYECKOMN
I‘JIy61/IHBI, yriioBasg 3aBUCUMOCTD BOCXOAAIICTO U3JTYYCHHA OT L TAKKC nuHelHa. OTBeT:

I (01H7V) = SOV + Slv!"L = Sv (Tv) HpH (TV = H)

Kontposbnas padora (Pazmen 3)

1.

HOHy‘lI/ITB pacnpeaciiCHUuC ApKOCTU IO AUCKY 3BE3bI B HpI/I6J'II/I)KeHI/II/I BIIILI/IHI‘TOHB..

3 1
Otser: 1(O,pu) =F(=p+=
tBet: | (0, p) (41Ll 2)

[TosyuuTh 3aBUCHMOCTB TEMIIEPATYPhI OT ONTUYECKOM NIIyOUHBI B IPUOIMKEHUN

[IBapummnsaa — Hlycrepa. Oteer: T* = T;% + r)

Hepe‘lI/ICHI/ITB QJICMCHTAPHBIC aTOMHBIC ITPOLCCChI, KOTOPLIC O6YCJ'IaBJ'II/IBaIOT
IMOMNIOIICHUE B HEIIPCPBLIBHOM CIICKTPC. Ortser: (1)OTOIII/ICCOIII/IaIII/I$I, HOHMU3alus,
pacCCiaHuc Ha CBO60)IHBIX QJICKTPOHAX.

HOJIy‘II/ITL YaCTOTHYIO 3aBUCUMOCTD YZIGJII)HOf/'I HHTCHCHUBHOCTH U3JTYy4YCHUA,

% exp( %y d’t
2hv® 1
BBIXOZAIIEro U3 3Be3161. OTBeT: 1(0,1,V) = — -
cuy hv (1+3 )
ekTol2 74 1
3anucarh BRIPaKEHHs JUTS TUIAHKOBCKOTO M POCCETaHI0BCKOTO CPETHHX
jaVBV(T)dv deJS)dv
ko3 puumenros nornomenust. OteeT: @ =——— 0 @ = 2
1 dB,(T)
j B, (T)dv j =SB gy
0 ca, dT

Konrponbhas padora (Pasmen 4)

1.

[Tonmy4unTs CBsA3b KOADPHUITUEHTA TTOTIIONICHHUS B TMHUH C SUHIITEHHOBCKUMHU

koddpunmenramu. OtBeT: Ik P,10 “dy = 1 Bi Oi

Zo
[TepeurcIuTh OCHOBHBIE MPEATIONOKEHUS MOJIENIN 00pa30BaHUS JTUHHUH B
npubnmxenun [Bapimmisaa-lllycrepa. OTBeT: yncToe paccesHue B JIMHUH,
KOTEPEHTHOE paccesiHie B IMHUU, HATUYHE TPAHUIBI MeX Iy GoTochepoit u
xpoMocdepoii.

OOBACHUTH MEXAHU3MBI MTepEePACIPEICIICHUS YHEPTUU MEXKTY JTUHUEH U HENMPEPHIBHBIM
criekTpoM. OTBET: MOMIOLIEHHUE B JIMHUU C MOCIEAYIONIEH NOHU3AuEN, KaCKaIHasl

pPEKOMOUMHAIIHSL.

1
[Toka3zarb, 4To K03 HunmeHT aumonuu paen W = E 1-

. r
W =%(1—coseo)n sinB, = %
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5. BpluncnuTh 3HEpPruo, NpuoOpeTaeMyro CBOOOTHBIMH 3JEKTPOHAMH, B PEATNOJIOKEHUH,
4TO BCE L¢ KBAaHTHI MOIOMIAIOTCS B ra30BOM TyMaHHOCTH. OTBET:

A, (hv—hv,)dv.
hv

E=4m? T

3.2.4. Temsl pedeparoB

1. VaenvHas unteHcuBHOCTh. DyHKIIUA pacnpeneneHus: GoToHOB. MOMEHTHI OIS
n3nydeHust. [lepeMeHHBIN I IMHT TOHOBCKHH (haKTOp.

2. B3anmopelicTBre U3Ty4eHHS U BEIECTBA.

3. YpaBHeHHE niepeHoca. YaenbHast H”HTEHCUBHOCTD BOCXOJISIIETO M HUCXOASIIETO
W3IIy4EHHUS.

4. MoMeHTBI ypaBHEHUS TIEPEHOCa B TUIOCKOM reomeTpud. Juddy3nonHoe
npuOmKeHne. YpaBHeHHE JTyYHCTOrO paBHOBECHS.

5. OcHoBHBIE ypaBHEHUS Teopuu GoTtochep mpu kodhUIIEHTE TOTIOMIECHHUS He
3aBHCSIIEM OT 4acToThl. [IpubmmkenHoe pemenue ypasuenuii. Meron [lBapummibaa —
[ycrepa. Meron Dnnunrrona. MuTterpansnoe ypaBuenne Muina. Pacripenenenue spkocTu
IO TUCKY 3BE3/BI.

6. JlokanpHOE TEepMOnTMHAMHYECKOE paBHOBecHe. CBS3b TEMIIEpaTyphl C ONTUYECKOM
[TyOMHON. 3aBUCUMOCTh TEMIIEPATYpPhl U IUIOTHOCTH OT T€OMETPUYECKOM ITTyOUHBI.

7. 3aBucUMOCTh K03((ULIMEeHTa NOMIOIIEHUS OT YacToThl. M3myuenue u nomomieHye B
HenpepbIBHOM criekTpe. DoTononu3zaus u cBo60aH0-cBOOOIHBIE epexoabl. [Tornomnienne
atoMoM Bojopona. Cpemauue ko3 duninents nornomenus. [Ipubmkennas teopus porochep
npy K03 UIMEHTE MOTIONIECHHS], 3aBUCSIIIEM OT YaCTOTBHI.

8. KoadduumenT normonienns B ciekTpanbHoi auand. Koadduumentsr DitHmTeiiHa.
CBs13b k03(h(hULIMeHTa NOITIOMIEHNUS C SUHINTEHHOBCKUMU K03 duiinenTamu. EctecTBeHHOE
pacmupenue ypoHel. TermoBoe paciupenue ypoBHel. Dpdextor napnenus. DoUTrToBCKuit
npo¢Ib JINHUH.

9. JInanM NOTIONIEHNS TIPU KOTePeHTHOM paccestaun. Mopens [IBapiimmsaa-1lycrepa.
Monens DnauHITOHA.

10. ®nyopecueHnus B 3Be3AHBIX aTMocdepax. Dusndeckue ycioBus B atMocdepax.
3aBUCHUMOCTB CIIEKTPA OT TEMIIEpATyphl. BIusHuEe yCKOpEeHUsS CUIIBI TSKECTH.

11. anusie Habmronennii. Mexanu3M cBe4eHHs TyMaHHOcTel. Teopema Poccemnanna.

12. Onpenenenue TeMnepaTyp HEHTPAIbHBIX 3B€3] 110 JTUHUSM BOJOPO/AA U HEOYIHS
(meton 3aHcTpa).

13. Nonuzanus aromoB. Yucno pekomOuHanuii. CTerneHb HOHU3AlUU B TYMaHHOCTH.
Nonunzanus TyMaHHOCTH OOJIBIIION ONTUYECKOM TONIIHHEI.

14. Bo3Oyxenue atoMoB. ITHTEHCMBHOCTH SMUCCHOHHBIX JTMHUNA. POJIb CTONTKHOBEHUH.
Maccsl ¥ IIIOTHOCTH TYMaHHOCTEH.

15. 3anpemennsie nuHuU. HeobxonuMele yCIIOBUs AJis TOSIBICHUS 3allPEIIEHHBIX JIMHUH.
BeposaTHOCTh cTONIKHOBEHUH. ITHTEHCMBHOCTH 3alPEIICHHBIX JTUHUM.

16. HenpepbIBHBII crieKTp ra30Boil TyMaHHOCTH. uddy3us u3nyueHust B TYMAaHHOCTSIX.

VYhaneHsl TeMBI

3.2.5 Bonpocsl K IK3aMeHy

Bomnpocsl k 3x3ameny
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1. OcHoOBHBIE XapaKTEPUCTUKH OIS U3ITyYCHHUS. *

2. VnenbHast ”HTEHCUBHOCTb. DyHKIMS pacripeesieHust pOToHOB. *

3. ITocTOSITHCTBO MHTEHCUBHOCTHU BAOJb JIyYa.

4. MOMEHTBI 110JIs1 U3JIy4EHHsI: CPEIHSSI MHTEHCUBHOCTD U INIOTHOCTD U3JIy4YEHUH,
PaBHOBECHOE 3HAUEHHE; MOTOK M3ITyYEHHSI, ACTPOHOMHUYECKUH CMBICT. *

5. Tenszop aBieHUs U3JIy4EHHs U IEPEMEHHBIN HAMHITOHOBCKUH (akTop. *

6. [lepenoc uznyuenus. BzaumozaeicTBue u3ydeHus 1 BEIIECTRA.

7. Koadduuuent ocnabnenus. Koapduiment nsnyuenus. PaccesHue uzinyueHus
BEIIECTBOM. *

8. YpaBHeHue nepenoca. I'pannynblie ycinoBus. *

9. ®opmanbHOE pellieHue ypaBHEHUS IepeHoca.

10. MomeHTHI ypaBHEeHHs iepeHoca. *

11. Audpdy3nonHoe npubamxenue. *

12. ¥YpaBHeHUE Jy4HCTOrO PaBHOBECHS.

13. OcHOBHEBIC ypaBHEHUS Teopuu GoTocep npu KodPUITUEHTE IMOTIONICHHUS HE 3aBUCAIIEM
OT YacTOThI. *

14. Tlpubnuxennoe peuenue ypasuenuil. Meron lIBapummnsaa — llycrepa. *

15. Meron DnauHrToHa. *

16. UnTerpanbHoe ypaBHeHUuE MustHa.

17. Pactipenenenue sipKOCTH 110 TUCKY 3BE3.IbI.

18. JlokanpHOE TepMOAMHAMHUYECKOE paBHOBecHE. CBSA3b TEMIIEPATYPhl C ONTUYECKON
[TyOuHOM. *

19. 3aBUCHMOCTB TeMIIEpaTypbl U MIIOTHOCTH OT MITyOUHBI.

20. 3aBucUMOCTb K03((UIIMEHTA NOIVIOMIEHUs OT YacToThl. M3nydyeHue u noromnieHye B
HENPEPBIBHOM CHEKTpE. *

21. IIpubnmxennas teopus porochep npu kod3ddunneHTe NOrIoNEeHus, 3aBUCAILIEM OT
yacToTbl. CpenHue KodhOUITMEHTHI MOTJIomeHus. *

22. Koadunment nornonieHus B cnekrpaibHoi tuauu. Koaddunuentsr DiiHimreiina.
23. Cea3b k03¢ duimeHTa NOOUIEeHHS ¢ SHHIITEHHOBCKUMU KO3 duuneHTamu. *

24. EctecTBeHHOE pacuiMpeHre ypoBHei. TernaoBoe pacuupenue ypoBHen. I ¢hexTs
JTABJICHHUS.

25. ®oiirtoBckuit npoduib TMHAN. *

26. JIuHuuM noroeHus Npu KorepeHTHOM paccesuuu. Moaens IBapummnbaa-Illycrepa. *
27. Mogaenbs DnMHITOHA. *

28. dnyopecueHys B 3Be€3IHBIX aTMoc(epax. *

29. MnTepnperanys CEKTPaJIbHOM MOCIIEN0BAaTEIbHOCTH. BIUsSHNE YCKOPEHUS CUIIBI TSKECTH.
30. ®uznveckue MpoIecchl B ra30BbIX TYMAHHOCTSIX. JlaHHBIE HAOTIONCHHN.

31. MexanusMm cBeueHus tymannocted. Teopema Poccenana. *

32. Onpenenenue TeMIieparyp MEHTPATbHBIX 3BE3]1 110 JIMHHUSAM BOJIOPOAa U HEOYmust (METO.
3anctpa). *

33. Nonuzanus atomoB. Yucno pekoMOMHAIUN. *

34. CrerieHp HOHU3AIMU B TYMaHHOCTH. MlOHM3aIMsI TYMAaHHOCTH OOJIBITION ONTHYECKOM
TOJIIIMHEL. *

35. Bo30OyxaeHue aroMmoB. THTEHCUBHOCTH SMUCCHOHHBIX JIUHUH, POJIb CTOJIKHOBEHUH. *
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36. Maccel ¥ IJIOTHOCTH TYMaHHOCTEH. 3anpeiieHabie TuHuu. HeoOxonumple ycimoBus Tt
MOSIBJICHUS 3alPEIICHHBIX JTUHUI.
37. BepoSATHOCTh CTOIKHOBEHU. VIHTEHCHBHOCTH 3alPEIICHHBIX JIUHUN. *

HpI/IMe‘IaHI/ICZ * OTMEYEHBI BOIIPOCHI, BXOAAIIHNE B CIIMCOK BOIIPOCOB «TECOPETUUYCCKOI'O
MHHUMYMa).

4. KPUTEPUM OLIEHUBAHUSA MPOMEXYTOUYHOM ATTECTALIUA

4.1. Tlopsinok nmpoBeaeHNs MPOMEKYTOYHOMH aTTeCTAIUN

HpI/I HTOI'OBOM KOHTPOJIC 3HAHUH CEMCCTPC DOK3aMCHAIIMOHHAA OLCHKA CTABUTCA II0
pe3ynbraraM paboThl B CEMECTPE Ha OCHOBE HCIOJB30BAHMS OAJTBHO-PEUTHHTOBOM CHUCTEMBI
OLCHKU ACATCIIBHOCTH CTYACHTOB.

4.2. KpnTepnn OlICHUBAaHUA HpOMe)KYTO‘IHOﬁ aTrreCcralnmu 1Mo BuaamM
OLICHOYHBLIX CPEIACTB.
YuureiBaTcs ciaeayromme (pakropol:
CrereHb OCBOEHHMSI TEOPETHYECKOTO MaTepuaia, KOTOpas ONpefersieTcss 1o
pe3yinbrataM  BBIIOJIHEHUS CTYAEHTaMH KOHTPOJBHBIX pador. IIpenycmarpuBaercs
npoBenieHre 4 KOHTPOJIBHBIX Pa0OTHI C 00IIEH MaKCUMAIIbHOM OIeHKOH 32 Oarna.

Kputepuu onieHnBaHNs KOHTPOJIBLHOM pabOTHI:

XapaKkTepuCTUKHU OTBETA bannsr YpoBeHBb OCBOCHUSA

IIPOBEPSAEMBIX
KOMIIETCHIUHI

ITpaBriIbHO JaHBI BCE MATH OTBETOB 8 BBICOKU U

IIpaBHUIBHO TaHBI YETHIPE OTBETA 6-7

[TpaBWIIBHO 1aHBI TPU OTBETA 4-5 CpeAHIHI

[IpaBWIBHO JTaHBI 1Ba OTBETA 3 N

6a30BbIi
[IpaBuUIBHO 1aH OMH OTBET 2
Her npaBuibHBIX OTBETOB 0 HEJIOCTATOYHbIN

JIOCTUTHYTBI ypOBEHb NPAKTUYECKUX HABBIKOB, OMPEAEISIEMbId 10 pe3ylbTaraM
CAMOCTOSITEIbHOTO pellieHHus 32/1a4 M0 KaxKI0i TeMe NMPAKTHYECKUX 3aHATHH C oO0men
MaKCUMaJIbHOW oreHkoi 17 Gamno. Kakmas mpaBWIIBHO perieHHas 3aja4da OleHUBaeTcs B 1
OaJn.
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KpI/ITepI/II/I OLICHWBAHUS OTYETA ITO TEMAM IMPAKTHUYCCKHUX 3aHATHH:

Orneska 3auTeHo 3auTeHo 3auTeHo He 3aureno
Xapakrepuctuku | Pemeno > 80% | Pemeno >60% | Pemeno >40% Pemreno <40% 3anau
OTBETA 3a1a4 3a/1a4 3a1a4
Bamsr 15-19 GamnoB 11-14 6amioB 7-10 baiutoB MeHblie 7 0auIoB
YpoBeHb BBICOKM I cpeaHui 0a30BbIi HEJIOCTATOYHbIN
OCBOEHHUS
MIPOBEPSIEMBIX
KOMIIETEHIIU I

YMeHHE CaMOCTOSTENIBLHO padoTarh C JIMTEPAaTypoOil W CIPABOYHBIMUA CHCTEMaMH.
[IpexycmarpuBaeTcsi HOATOTOBKA CTylIEeHTaMH pedepaToB U JOKJIAA0B [0 TEMaTUKe pedepara.
MaxkcuMainpHas oIeHKa 3a mokian cocrtasisieT 20 6amroB. Becero HeoOX0aUMO MOATOTOBUTH 2
pedepara ¥ BBICTYNIUTH C ABYMs Aokiaaamu. OOImas MakcumalibHasi oreHka coctaniser 40
0aJoB.

Kpurtepuu oniennBanus pedepara v 10kiaga

3a4TEeHO 3a4TEHO 3a4TE€HO He 3a4TEeHO0
20 6asi10B 16 6aJy10B 12 dansioB 0 6a1a
BeIcoknii ypoBeHb Cpennuii ypoBenb | ba3oBblil ypoBeHb Henocrarounsrii
OCBOEHHS NIPOBEPSAEMBIX OCBOCHHUS OCBOEHUS YPOBEHBb OCBOEHUA
KOMTICTEHITHI MPOBEPSAEMBIX MPOBEPSEMBIX MPOBEPSIEMBIX
KOMIIETEHITU I KOMITCTEHITUI KOMIIETEHITU I
OO6yuaromuiics ommyHO | OOyJarommics OO6yJaromuiics Joxnan He mnpeAcTaBlieH,
3HAeT MaTepual, | TBepIo 3HAET | 3HAKOM C MaTepPHAJIOM, | TH00, oOydaromuiics He
BOCITPOU3BES MaTepHall, TpaMOTHO U | HO JIOIyCKaeT IpyObie |3HAET OCHOBHBIX
COOTBETCTBYIOIIINC IO CYIIIECTBY M3JIaraeT | pakTHIECKUe MOJIOKEHHIA BOTIpOCa, HE
MaTeMaTHYeCKHe €ro, HO TIPH DTOM | OIIHOKH, HE | OpUCHTHUPYETCS B
BBIKJIQJKH M JIOTHYECKHUE | JOMYCKAIOTCS OIIEpUPYET OCHOBHOM | OCHOBHBIX MTOHATHSIX,
paccykIeHusi, MPaBUILHO | HErpyObie OIIHUOKH | TS PMUHOJIOTHEH U |M3/1araeT  marepuang ¢
00OCHOBBIBaCT IPHUHSTHIE | IPH BBIBOJE POPMYII U | TIOHATHHHBIM TPYIIOM, c rpyoBIMU
pEIICHUS. Bo3MOXKHBI | pellicHHH 3a7a4d WJIH | alllapaToM 1o TeMe. | (DaKTUYSCKUMU OIIMOKaMH,
HECYIIECTBEHHBIC OMHOKH. | OTCYTCTBUE 00  OTKa3bIBACTCS  OT
HEKOTOPBIX AIIEMEHTOB OTBETOB Ha BOTIPOCHL.
BBIBOJIA.

Kpurtepun ouenuBanus Tecra

BMecTo KOHTpPONBHBIX PabOT MOXKET MPOBOAMUTHCA TecTUpoBaHue. [Ipu BBIMONTHEHUU
TECTUPOBAHUS CTYJIECHT OTBe4aeT Ha 16 BompocoB, BeIOMpask ONUH M3 HECKOJbKHX BapHAHTOB
orBera. Kaxmplii mpaBUIBHBIA OTBET olleHuBaeTcs B 1 Gamr. MakcumanbHbIN 6ai 3a TecT —
16 6amnoB. TectupoBaHue TPOBOAMTCS JABAKIBI C OOIIEH MaKCUMaIbHOM OleHKOH 32 Oasa.
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Ouenka Otmuno/ Xoporo/ VYnosnerBopurens | HeynoBneTBopuTenbHO/
3a4TEHO 3a4TEHO HO/3a4TCHO HE 3a4TEHO
bamner 13 -16 GamnoB 10-12 GamnoB 6-9 G6amioB 0-5 6amnoB
YpoBeHb BBICOKM I cpeaHui 0a30BbIi HEJIOCTATOYHbIN
OCBOCHHS
MIPOBEPSIEMBIX
KOMIIETEHIIUH

4.3. Pe3yabTarbl  NPOMEKYTOYHOW  arrecTalluMi W YPOBHH
c()OpPMHUPOBAHHOCTH KOMITETEHIIUI

banmnpHO-peliTHTOBas cucTeMa Oasupyercs Ha ydeTe CICIYIOIIMX OCHOBHBIX
KPUTEPUEB:
* CrernieHb OCBOCHUSI TEOPETHUECKOTO MaTrepuaja, KOTopas OIpPENesseTcsl MO pe3ylibTaram
BBIMIOJIHEHUSI CTYIEHTaMHU KOHTPONbHBIX paboT. IlpegycmarpuBaercs mpoBenenue 4
KOHTPOJIbHBIX pa0bOT WM 2 TECTOB C 0011el MaKCUMaJIbHOM olleHKo 32 Gaia.
* JIOCTUTHYTHIN ypOBEHb MPAKTHUYECKHX HABBIKOB, OMPEAENSEMBI MO pe3yabTaTaM pelICHHUS
3aJ1a9 10 KKJ0UW TeMe MPAaKTUYSCKUX 3aHATHI ¢ 00Iei MakcuManpHOM orleHKoi 19 6armios.
* [TocemmaemMocTh JEKIIMOHHBIX U MPAKTUYECKUX 3aHIATHIA ¢ 00IIel MakCUMAallbHOH oreHkon 9
0aioB.
* VYMeHHE CaMOCTOSTENbHO paboTarh C JUTEpPaTypoil M CHPABOYHBIMU CHCTEMaMH.
[TpemycmarpuBaeTcss MOATOTOBKA CTYJACHTaMH pedeparoB MO TEOPSTHUSCKOMY MarepHary
Kypca U JIOKJIaJI0B Mo TeMaM pedeparoB. MakcuManbHast OLleHKa 3a OJH pedepar cocTaBiseT
20 6amtoB. Beero npeaycMoTpeHa oATroToBKa 2 pedeparos.
MaxkcumanbHas OIeHKa, KOTOPYIO MOXKET MONYYUTh CTYASHT MPHU BHITOJHEHUH BCEX 3aJaHUM,
coctasisier 100 6anos.

YpoBHU cHOPMUPOBAHHOCTH KOMIIETEHIIUHN OMPENESAETCS CASAYIOUIM 00pa3oM:

1. Beicokuii ypoBeHb C(HOPMHPOBAHHOCTHM  KOMIIETEHIIMH  COOTBETCTBYET  OIICHKE
«OTJIIMYHOW:
npeanonaraeT (GopMUpOBaHHE KOMIIETEHLUH Ha BBICOKOM YPOBHE: CTYAEHT CBOOOJHO
BJIAJICET OCHOBHOW TE€PMHUHOJIOTMEW M IMOHATHWHBIM alIaparoM pasjiesa TEOPEeTUYECKON
busukn «Teopernueckass acTpodu3uKa», YTO TO3BOISAET (HOPMYIHPOBATH BBIBOABI U
y4yacTBOBaTb B JUCKYCCHMM IO Y4YeOHbIM BONpOCaM JaHHOW JAMCHUUIUIMHBI, 3HAET
TEOPETUYECKUE OCHOBBI, OCHOBHBIE IIOHSTHS, 3aKOHBI M MOJENN, INPUMEHSIEMbIE B
TEOPETHUECKON acTpOPHU3HUKE; YMEET MOJIb30BAThCSA JAHHBIMU HAONIOIEHUMN; TOJTHOCTHIO
c(OpMHPOBAHO YMEHHE NPUMEHATh MOJYYEHHYIO TEOPETHYECKYIO 0a3y Ui pelieHus
KOHKPETHBIX acTpOPHU3NYECKUX 3a/lad M YBEPEHHO BIIaJIeeT HAaBBIKOM MX perieHus. [Ipu
UCTIOJIb30BaHUM OAJUIbHO-PEUTHHTOBOM CHCTEMBI OTIMYHAS OICHKAa CTaBUTCSA Ipu Habope
6onee 91 Ganna.

2. Cpennuii ypoBeHb cOOTBETCTBYET oeHKe «XOPOIIO»:
npeanonaraeT (GpopMHUpOBaHHE KOMIIETEHIM Ha CPEIHEM YPOBHE: CTYIEHT XOPOIIO
BJIaJICET OCHOBHOM TEPMHUHOJIOTHEN M MOHATUMHBIM amnmnapaTroM pasjesia TEOPETHUYECKON
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¢usukn  «Teopermyeckass acTpodusuka»; CcHOPMUPOBAHO  YMEHUE IMPUMEHSTh
MOJYYECHHYIO TEOPETUYECKYI0 0a3y Ajisi pelieHHsi KOHKPETHBIX acTpO(U3NYECKHX 3ajad.
[Ipu ucnonb30BaHUU OaAJTILHO-PEUTUHIOBON CHCTEMBI XOpOIlas OIEHKa CTaBUTCS NpU
Habope ot 74 o 90 6aos.

3. bazossrit ypoens coorBeTcTBYeT OlieHKe «YIOBJIETBOPUTEJIBHO»:
npeamnonaraeT (GpoOpMHUpOBaHHE KOMIIETEHIM Ha HA4YaJlbHOM YPOBHE: CTYIEHT 3HaeT
«TEOPEeTUYECKUH MHHHMMYM)», OJIHAKO, HEIOCTaTOYHO BJaJleeT METOJaMH peIlIeHUs
0a30BbIX 3amad  TeopeTuueckor actpodusuku. [lpm  ucnonp3oBaHUM — OaIBHO-
PEUTHHIOBON CHUCTEMBI YIOBIIETBOPUTEIbHASI OLIEHKA CTaBUTCs mpu Habope oT 51 mo 73
OaJoB.

4. Huskwuii yposenb coorBercTByeT onienke «HEY/IOBJIETBOPUTEJIBHO»:
CTYAEHT HE BIAJEET OCHOBHOM TEPMHHOJIOTMEH M TOHATUWHBIM ammapaTtoM pasjesa
TeopeTnueckoil pusuku «Teopernueckas acTpodusnKa»; HE BIaJI€eT HABBIKAMU PEIICHUS
0a30BBIX acTpodu3nuecKkux 3amgad. [Ipu ucmonbp30BaHUN OATEHO-PEHTHHIOBON CHCTEMBI
HEYJIOBJIETBOPUTENIbHAS OLIEHKA CTaBUTCS Mpu Habope meHee 51 Gamna. [lpu momydenun
HEYJIOBJICTBOPUTEIbHON OLIEHKM CTYIEHT CJAaeT »JK3aMeH B OOBIYHOM IOPSIJIKE.
DK3aMEHAIIMOHHBIM OWJIET COAEPXKUT JIBa TEOPETUYECKUX Bompoca u 3amady. [lpu
YCIEIIHOM c/jaue 3K3aMeHa CTYACHT MOXKET MOIYYUTh JOMOJIHUTENBHO 10 20 6asioB.
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03.03.02 ®dusuka, HanpaBJeHHOCTD (Mpoduas) «Pusznka», POC no fucuunauHe «TeopeTHyeckas
acTpopusuka», 2025 rox Habopa, ouHasi popma o0yueHUsI

@oHJ OLIEHOYHBIX CPEACTB TUCHUILIUHBI (MOAYJIs) 0100PEeH U PeKOMEHI0BAH:

ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB
Y4eHbsIM cOBETOM (hU3NIECKOTO (PaKyabTeTa

ITporoxon 3aceganust Ne 05 ot 06.02.2025

[Ipencenarens YdeHoro coBera

(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun
3acenanuem kadgeapnl o0uIeli U TeopeTHYecKoi (PU3NKH

ITporoxon 3aceganus Ne 04 ot 30.01.2025

3aBenyromui kapenpoi COITIaCOBaHO A. E. Maiiep

ABTOD (COCTaBUTEIIH) B. A. OxopokoB

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1



