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Pabouas mporpamma cocrasieHa Ha ocaose ®I'OC BO no HanpasieHuo HOAIOTOBKU
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Pabouas nporpamma pacemMoTpeHa n 0x10GpeHa Ha 3ace/[aHuu Kageapsl PH3HKH
18.02.2021, mpotoxon Ne 5

3aB. kadeapoi M.B. Apkyiuc
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JIncer akryaauszanun padoueil nporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa U 0100peHa s peaymzaruu B 2022 - 2023
yueOHOM Toy Ha 3aceqaHuu kadeapsl Du3nKu

IIporokom ot 20 1. Ne

3aB. kadenpoit M.B.XPKYJ'II/IC

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u o100peHa s peanmzaruu B 2023 - 2024
yueOHOM Toy Ha 3aceqaHuu kadeapsl DuznKu

IIporokom ot 20 1. Ne

3aB. kadenpoit M.B.XPKYJ'II/IC

Pabouas nmporpamma nepecmMoTpeHa, o0cykaeHa u ogoopeHa i peanuzauuu B 2024 - 2025
y4eOHOM TOJly Ha 3aceqanuu Kadgeapbl Du3nku

[Iporokonm oT 20 1. Ne

3aB. kadeapoii M.B.Xp}(ynﬂc

Pabouas mporpamma nepecMoTpeHa, oocykeHa u ooopeHa Juist peanuzauu B 2025 - 2026
y4eOHOM TOJly Ha 3aceqanuu Kageapbl Du3nku

[IpoTrokonm oT 20 1. Ne

3aB. kadeapoii M.B.Xp}(ynﬂc

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u o100peHa s peanmzaruu B 2026 - 2027
yueOHOM roy Ha 3aceqaHuu kadeapsl Du3nKu

IIporokom ot 20 1. Ne

3aB. kadenpoit M.B.XPKYJ'II/IC




1 Ilesin ocBOeHMS TUCHMILINHBI (MOXYJIA)

Lensimu ocBoeHUS! TUCHUIUIUHBI «DU3HKa) SBISIOTCS: OBIaJIeHHE 0a30BbIMU 3HAHUSIMU
OCHOBHBIX (PU3MYECKMX 3aKOHOB M METOJOB KIJIACCHYECKOW W COBPEMEHHON (QH3UKH s
TEOPETUYECKOr0 U HKCIIEPUMEHTAIBFHOTO UCCIEI0BAHUS U PELICHUS 3a7a4, BO3HUKAIOIIUX MPU
JanpHeimeM o0y4yeHUH U B OCTeIyIoNe TpoecCnoHaIbHON AesITeIbHOCTH.

OTH L€ JOCTUTAIOTCS B XO/I€ BHITMIOJHEHUS CIEAYIONINX 3a/1a4:

— 03HAKOMJICHHE CTYJCHTOB C COBPEMEHHOM (pU3HUecKoi KapTUHOM MUPA, C OCHOBHBIMU
KOHIEMIUSAMH, MOJIEISIMU, TEOPUSIMH, OMUCHIBAIOIIMMH MOBEJICHHE 00BEKTOB B MUKPO-, MAKpO-
Y METaMHpE;

— puoOpeTeHNEe HAaBBIKOB HKCIIEPUMEHTAIILHOTO UCCIIEI0BaHUS (PU3NUECKUX MPOIIECCOB,
OCBOCHHE METO/IOB MOIYYEHHUS U 00paOOTKH IMIIUPHUYECKON HH(OPMAITHH;

— M3yYEHUE TEOPETHUECKUX METOJOB aHaimu3a (U3MYECKUX SBJICHHM, pacueTHBIX
IpOIEelyp U AITOPUTMOB, HarOoJIee MHUPOKO MPUMEHSIEMBIX B (PU3HKE;

— OCBOEHHE METOJIOB MOJTYUYCHHUS U 00pabOTKH IMITUPUIECKON HH(DOpMAINK;

— (QopMHpOBaHHE Yy CTYACHTOB €CTECTBEHHOHAyYHOTO MHPOBO33PEHHUS, KYIbTYPHI
MBIIIJICHUS, PA3BUTHE CIIOCOOHOCTH K OOOOIIEHHUIO, MMOCTAHOBKE 3a7a4l M BBIOOPY MyTeHl ee
pelieHus.

2 MecTo JUCUMILIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTeibHOI NPOrpaMMbl

Jucuunnraa ®dusuka BXoIuT B 0a30BYI0 4acTh y4yeOHOTO IUIaHa 00pa3oBaTelIbHOMN
HPOTPAMMBI.

Jis  u3ydeHWs  JAWCUUIUIMHBI  HEOOXOAWMBI  3HaHMA  (YMEHHUS,  BIAJICHUA),
c(OpMUPOBAHHBIE B PE3Y/IbTaTe N3YUCHUS TUCIUIUTIH/ IPAKTHK:

Jucrmnnaa  «®Pusmka» BXoauT B 0a30ByI0 4acTh  MAaTEeMaTHYECKOTO |
€CTECTBEHHOHAYYHOTO ITUKJIa AUCIUILTUH 00pa30BaTeIbHOIO CTaHAapTa OaKaiaBpHuara.

Jnst  w3ydeHWs ~ JUCHUIUIMHBI ~ HEOOXOOWMBI  3HaHMS  (YMEHHS,  BIIQJICHHS),
c(OpMHPOBAHHBIE B PE3YNbTATE U3YUCHHUS CIEAYIOUINX Pa3/eIOB MAaTEMaTUKH, OJTYYECHHBIX B
obmeoOpazoBaTenbHOM  mikoJie:  auddepeHuanbHoe W WHTErpalbHOE  HMCUYHUCIICHHE,
muddepeHraIbHbIe ypaBHEHHsI, BEKTOPHBIN aHain3. 3 MIKOIBHOTO Kypca XMMHUU HEOOXOTUMO
3HaHME CIIEIYIOMNX Pa3JesioB: NEPHOANIECKAsT CUCTEMa JIEMEHTOB M €€ CTPYKTypa, CTPOCHHE
aToMma, JJIEKTPOHHBIE M 3JIEKTPOHHO-rpaduyeckue (OopMysbl JIEMEHTOB, OCHOBHBIC 3aKOHBI
XMMHH, STTEKTPOXUMHUS.

3HaHus (YMEHUs, BIAJCHUS), MOJTYICHHbBIC TIPYU W3YYCHUH TAHHOW TUCIUILUIMHBI OyayT
HEOOXOIUMBI 17151 U3YUECHUSI AUCIUILIINH/TPAKTUK:

TeopeTnyeckas MexaHuKa

DNEKTPOTEXHUKA U AJIIEKTPOHUKA

Jeranu mammHa

Mertposnorusi, cTaniapTu3anus, cepTudukanus

MexaHuKa CIUIOIIHOMN CPebI

Teopurs MalH 1 MEXaHU3MOB

ConpoTHBIIEeHHE MaTEPUATIOB

3 KomnereHunu o0y4aromerocsi, popMupyemMbie B pe3ya1bTaTe 0CBOCHHUSI

AMCHUIIMHBI (MOYJIS1) M IVIAHUPYEMbIe Pe3yJbTAThl 00y4eHusI

B pesynpTate ocBoeHus AMCUMILIMHBI (MOayns) «®Pusukay OOydaroluiCcs IOJDKEH
001agaTh CIeAYIOIUMU KOMIETCHIIUSIMHU:



CTpyKTypHBIii
3JEMEHT
KOMIIETEHIINH

[Tnanupyemsble pe3yabTaThl 00y4eHUs

OIIK-1 YMCHHUEM UCIIOJIB30BATh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYUYHbIX JUCILUIIINH B
HpO(i)CCCI/IOHaJIBHOI;'I ACATCIIBHOCTH, IIPUMCHATE METOABI MATEMAaTHYCCKOI'O aHajin3a U
MOZACIIUPOBAHUA, TCOPCTUYCCKOI'O U SKCIICPUMCHTAJILHOT'O UCCIICTOBAHU A

3HaThb

OcCHOBHBIE TEPMHHBI, OTIpeIeTeHUs U MOHATUS (Pu3uKU. OCHOBHBIE METO/IBI
UCCIIETOBAaHUM UCIIONIb3yEMBIX B (DH3HKE.

DopMyTUPOBKH U MAaTEMATHUECKOE ONMcaHue PyHIaMEHTAIbHBIX 3aKOHOB
MPUPO/BI B 00JIACTH MEXaHUKH, TEPMOAMHAMUKH, dJICKTPUUECTBA U
MarHeTu3Ma, ONTHKU U aTOMHOU (PHU3HKH.

YmMmern

Briaensates 3HaunMBbIe (haKTOPBI, OIPEICIISIONINE XO1 ¥ TeUeHUEe (PU3NIeCcKuX
MIPOLIECCOB.

[Tonp3oBaTbes TabnMLIaMu, yUeOHOM, CIPaBOYHON U METOAUYECKOM
JIUTEPATYPOil.

Hcnonk3oBate mpocreiimme Gu3ndeckue MOISTH ISl OMUCAHUS PeaTbHBIX
MIPOLIECCOB, MIPH MOMOIIK TPUOOPOB U3MEPSITH PUINUECKHE BEINIMHBI U
IPO-U3BOJUTH 00pabOTKY SKCIIEPUMEHTAIBHBIX PE3yIbTATOB.

CocTaBnaTh palnroHaIbHbIE TAOIHUIIBI IKCIEPUMEHTATbHBIX JaHHBIX.
[TpumeHsITh PU3NUECKUE 3aKOHBI JJIsI PEIICHUS IPAKTUYECKUX 3a/1a4.
OOBACHUTSH SBJICHUS U MPOIIECCHl HA OCHOBE MPECTaBICHUN 0 (PU3HIESCKON
KapTUHE MHpA.

Bri6upats mpubopsl ¢ mpeaeaMu U3MEpEeHN, HE0OOXOAMMBIMH TS TAHHBIX
M3MEPEHUH, ONpeAesaTh LeHY JeJIeHUs, TIOKa3aHus NpudopoB,
MOTPEIIHOCTh U YMETh IPalyupoBaTh IIKay MPUOOPOB.

CoCTaBIATh OTYETHI [0 BBITOJIHEHHBIM SKCIIEPUMEHTAIILHBIM padoTam,
YMETb JIeaTh BHIBOJIBI.

Bnanets

HaBbikamu BbITOTHEHHS (PU3MYECKUX IKCTIEPUMEHTOB U OLIEHKU MX
pE3yJIbTaTOB.

[Tpuemamu pa®OTHI ¢ U3MEPUTEIBHON anmapaTypoi.

HaBblkaMy pakTHYECKOr0 MPUMEHEHUS 3aKOHOB (DU3UKH.




4. CTpykTypa, 00bEM U coep:KaHue AUCHUIINHBI (MOAYJIST)
OO6mas TpyA0€MKOCTh AUCIUIUTMHBI COCTaBsAeT 15 3adueTHbIX eauHuI 540 akaa. 4acoB, B TOM
JHCIIC:

— KOHTaKTHas paboTa — 42,8 akaj. 4acoB:
—ayauTopHas — 36 akaJ. 4acos;

— BHeayaIuTOpHasd — 6,8 akajl. 4acoB;

— caMocTosTenbHas pabota —475,9 akaj. 4acos;

— B (hopme npakTudeckoit moarotToBku — 0 aka. 4ac;
— MOJrOTOBKA K hK3ameny — 17,4 akan. yac

— MOATOTOBKA K 3a4€Ty — 3,9 akaj. yac

®dopma aTTeCTaI|U - SK3aMEH, 3a4eT

AynauropHas = =
KOHTaKTHas pabora E 5 dopmMma TeKyIero
Pazzen/ Tema 2 (B axaz. 1acax) E E‘ Bux . KOHTpOJIA Kon
[ — = S O | CAMOCTOATE/ILHOM | YCNEBACMOCTH ] |\ ooy
o = padoThI IIPOMEKYTOUHOMH
n1a6. | mpakr. | € 3
Tlex. 23 aTTecTaluu
3aH. 3aH. | O
1. Mexanuka
Brinonnenue u
3aIIuTa
IIpopabotka 1abopaTopHO’
JICKIMH, U3Y4YCHHUE padoThI
TEOPETUIECKOTO "[Ipumenenne
Marepuana, 3aKOHOB
HOATOTOBKA K COXPaHEeHHUs IS
1.1 Kunemaruka BBITIOJTHEHUIO U ONpENENICHUS
MOCTYNaTEIbHOTO u 0,5 30 00paboTka CKOPOCTH TI0JIeTa OIIK-1
BPaIIaTeIbHOTO BIKCHUS pe3yNbTaToOB mymnu".
71ab0PaTOPHBIX Brimonnenne
pabor, perieHue KOHTPOJIbHOU
WHAUBHYaJTbHBIX pabotsr Ne 1
KOHTPOJIBHBIX "MexaHuKa.
pabot MosekynspHas
busuka u
| TepMOoauHaMuKa"
Boimonuenue u
3alIuTa
IIpopaboTka nabopatopHoi
JIEKIUH, U3y4YeHHUE paboThl
teoperudeckoro | Nel'"llpumenenue
Marepuana, 3aKOHOB
HOATOTOBKA K COXPaHEeHHUs IS
1.2 JuHamuka BBITIOJTHCHUIO oTnpeeeH s
MOCTYNaTEIbHOTO u 0,5 2 0,2 25 00paboTka CKOPOCTH TI0JIeTa OIIK-1
BpaIIaTeIbHOTO BIDKCHUS pe3yNbTaToOB mymu".
71ab0PaTOPHBIX Brimonaenne
pabor, perieHue KOHTPOJIbHOU
WHAUBHYaJTbHBIX pabotsr Ne 1
KOHTPOJIBHBIX "MexaHuKa.
pabot MosekynspHas
busuka u
TepMoauHaMHKa"




Brinonsenue u
3aIIuTa
IIpopabotka n1abopaTopHO’
JICKIMH, U3yYCHHUE padoThI
teoperuueckoro | Nel"IIpumenenue
Marepuana, 3aKOHOB
MOJTOTOBKA K COXpaHEeHUsI IS
13 3aKoHbl COXPAHCHHS B BBIIIOJTHEHHUIO U ompeeIeHus
) P 0,5 | 2/0,81 1 21,8 obpaboTka CKOPOCTH I10JIeTa OIIK-1
MeXaHUKe "
pe3yJIbTaToOB mynu".
11a00paTOPHBIX Brimonnenue
palor, perieHue KOHTPOJIbHOM
WHAUBHYaJTBEHBIX pabotsr Ne 1
KOHTPOJIbHBIX "MexaHuKa.
pabot MosekynspHas
busuka u
TepMoJMHaMuKa"
Boimonuenue u
3alIuTa
IIpopaboTka nabopatopHoi
JIEKIUH, U3y4YeHHUE paboThl
teoperudeckoro | Nel'"llpumenenue
Marepuana, 3aKOHOB
HOATOTOBKA K COXPaHEeHHUs IS
BBINOJIHEHHIO U onpeeaeHus
1.4 Mexanudeckue e
1 30 00paboTka CKOPOCTH TI0JIeTa OIIK-1
KoJIe0aHus ¥ BOJIHBI o
pe3yabTaToB mymnu".
71ab0PaTOPHBIX Brimonaenne
palor, perieHue KOHTPOJIbHOM
WHAUBHYaJTBEHBIX pabotsr Ne 1
KOHTPOJIBHBIX "MexaHuKa.
pabot MosekynspHas
busuka u
TepMOoauHAMHuKa"
Wroro no paspeny 2,5 | 4/0,81 1,2 1106,8
2. MonexynsipHass  Quszuxa
TEPMOANHAMHKA
Brimonuenue u
3alIuTa
IIpopabotka - .
JICKIMH, U3ydeHHue AabopatopHoii
» M3V pabotst Nel4
TEOPETUUECKOTO "
Onpenenenue
Marepuana,
HOATOTOBKA K MOKa3aTens
2.1 Crarucruyeckas ¢u3uka anuabatsl y
u BRITIOTIHCHITIO 1 meronoM Kiemana
0,5 30 obpaboTka " OIIK-1
MOJIEKYJISIPHO-KUHETHYECKast u Jlesopma'.
pe3yJIbTaTOB
Teopus Brimonnenue
11a00PaTOPHBIX N
aboT, pemmeHue KOHTPOJIbHOM
I/III)-IILI/IBI:IIL aJBHbBIX paGotet Ne I
Y "MexaHuKa.
KOHTPOJIBHBIX
MonekynsipHas
pabot
busuka u
TepMOoauHAMuKa"




Brinonsenue u
3aIIuTa
IIpopaboTka i .
JICKIMH, U3ydeHHUe AabopaTopHoit
» 13V paboter Nel4
TEOPETUUECKOTO "
Onpenenenue
Marepuana,
MOKa3aTens
MOJIrOTOBKA K
anuabatsl Y
BITOHCHHIO 1 meronoM Kiemana
2.2 TepMmomuHaMuKa 1 2121 0,2 28 00paboTka 1 Jlesopma” OIIK-1
pe3yabTaToB pMa
Brimonuenue
71ab0PaTOPHBIX N
a0or, pelieHye KOHTPOIBHOR
I/IpH/:LHBI:u:r[) QJBHBIX padotet Ne 1
Y "MexaHuKa.
KOHTPOJIBHBIX
MonekynsipHas
pabot
busuka u
TepMoauHaMuKa"
Wroro no paspeny 1,5 221 0,2 58
3. DAEKTPUYECTBO U MarHeTU3M
Brinonsenue u
3aIIuTa
IIpopabotka 1abopaTopHO’
NeKIuid, u3yuenue |  paboter Ne24
TEOPETUIECKOTO "PacumupeHue
Marepuana, npezena
MOJIrOTOBKA K HU3MEpeHUs
31 S EKTDOCTATHICCKO BBITIOJTHEHHUIO U amrepMmeTpa u
n.one p 1 0,2 15 o0paboTka BOJIBTMETPA OIIK-1
pe3yJIbTaToOB MOCTOSIHHOTO
11a00PaTOPHBIX ToKa".
pabor, perieHue Beinonuenue
MHIUBHIYAIbHBIX |  KOHTPOJBHON
KOHTPOJIbHBIX pabotsr Ne 2
pabot "DNeKTpUIECTBO U
MAarHeTH3M.
Bonnosas ontuka"
Brinonsenue u
3aIIuTa
IIpopabotka 1abopaTopHO’
NeKIuid, u3yuenue |  paboter Ne24
TEOPETUIECKOTO "PacmupeHue
Marepuana, npezena
MOJIrOTOBKA K HU3MEpeHUs
39 S EKTDOCTATHICCKO BBIIIOJTHEHHUIO U amIrepMmeTpa u
) P 0,5 0,2 10 obpaboTka BOJIETMETpaA OIIK-1
10JI€ B BELIECTBE
pe3yabTaToB MIOCTOSIHHOTO
11a00paTOPHBIX TOKa".
palor, perieHue Brimonnenue
MHIUBUAYAJIBbHBIX |  KOHTPOJIBHOM
KOHTPOJIbHBIX paboTsr Ne 2
pabot "DJIEKTPUUECTBO U
MarHeTH3M.
Bonnosas ontuka"




Brimonsenne n

MarHeTH3M.
Bonnosas onruka"

3aIIuTa
IIpopabotka n1abopaTopHO’
NeKIuid, u3yuenue |  paboter Ne24
TEOPETUIECKOTO "PacumupeHue
Marepuana, npezena
MOATOTOBKA K H3MEpEHHS
33 HocTosHHb BBIIIOJTHEHHUIO U amIrepMmeTpa u
. 0,5 | 421 10 00paboTka BOJIETMETPA OIIK-1
JNEKTPUYECKUH TOK
pe3yJIbTaToOB MOCTOSIHHOTO
11a00PaTOPHBIX ToKa".
palor, perieHue BeinonHeHne
MHIUBUAYAJIBbHBIX |  KOHTPOJIBHOM
KOHTPOJIbHBIX paboTsr Ne 2
pabot "DJIEKTPUUECTBO U
MarHeTH3M.
Bonnosas ontuka"
Boimonuenue u
3alIuTa
IIpopaboTka nabopatopHoi
JIEKIUH, U3ydeHHE pabotbr Ne24
TEOPETUIECKOTO "Pacmmpenue
Marepuana, npernena
HOATOTOBKA K N3MEpeHHs
BBITIOJIHECHUIO U amrepMmerpa u
3.4 Marmuaoe  mosie B 1 0,2 10 00paboTka Boml;.)TMefpa OIIK-1
BaKyyMe H B BEILICCTBE
pe3yIbTaToB MIOCTOSIHHOTO
11a00paTOPHBIX TOKa".
palor, perieHue BeinonHeHne
MHIUBUAYAJIBbHBIX |  KOHTPOJIBHOM
KOHTPOJIBHBIX paboTsr Ne 2
pabot "DJIEKTPUUECTBO U
MarHeTH3M.
Bonnosas ontuka"
Beimonuenue u
3alIuTa
IIpopaboTka nabopatopHoi
JIEKIUH, U3y4eHHE pabotbr Ne24
TEOPETUIECKOTO "Pacmmpenue
Marepuana, nperena
HOATOTOBKA K HU3MEpeHHs
35 DneKTpoMarHuTHas BBITIOJIHCHUIO amrepMerpa u
—— 0,5 15 00paboTka BOJIETMETpPA OIIK-1
pe3yIbTaToB MIOCTOSIHHOTO
11a00paTOPHBIX TOKa".
pabor, penieHue Beinonnenue
MHIUBHIYATbHBIX |  KOHTPOJBHOMN
KOHTPOJIbHBIX pabotsr Ne 2
pabort "DNeKTpUIECTBO U




Brimonsenne n

Boanosas u
KBaHTOBAas ONTHKA"

3aIIuTa
IIpopabotka n1abopaTopHO’
NeKIuid, u3yuenue |  paboter Ne24
TEOPETUIECKOTO "PacumupeHue
Marepuana, npezena
MOJTOTOBKA K U3MEpeHUs
3.6 DnexTpuieckre BBITIOJTHEHHIO 1 aMmmepMerpa u
KoneOaHust U HEepEeMEHHbIH 0,5 20 00paboTka BOJIETMETPA OIIK-1
TOK pe3yJIbTaToOB MOCTOSIHHOTO
11a00PaTOPHBIX ToKa".
palor, perieHue Beinonnenue
MHIUBUAYAJIBbHBIX |  KOHTPOJIBHOM
KOHTPOJIbHBIX paboTsr Ne 2
pabot "DJIEKTPUUECTBO U
MAarHeTusM.
Bonnosas ontuka"
HWroro no pazneny 4 421 0,6 80
Wroro 3a cemectp 8 110/4,8U 2 2448 3K3aMCH
4. BonHoBas 1 KBaHTOBAasI ONTHKA
Beimonuenue u
3aIIuTa
IIpopaboTka nabopaTtopHoi
nekuuil, usyuenue| pabotel Ne34
TEOPETUIECKOTO "Omnpenenenue
Marepuana, JUIUHBI CBETOBO
HOATOTOBKA K BOJIHBI U
BBIIIOJIHEHUIO U XapaKTEPUCTUK
4.1 DNeKTPOMarHuTHBIE o
BOJTHbL 0,2 17,1 00paboTka I[I/I(bpaKI_[I/IOI-'I’HOI/I OIIK-1
pe3ylIbTaToOB pemerku".
71ab0PaTOPHBIX Brimonaenne
pa0or, perieHue KOHTPOJIbHOM
WHAUBHYaJIBHBIX pabotsr Ne 2
KOHTPOJIBHBIX | "DIeKTpudecTBO U
pabot MarHeTusm",
Bonnosas u
KBaHTOBAs ONTHKA"
Beimonuenue u
3aIIuTa
IIpopaboTka nabopatopHoi
nekuuil, usyuenue| pabotel Ne34
TEOPETUIECKOTO "Omnpenenenue
Marepuana, JUIUHBI CBETOBOI
HOATOTOBKA K BOJIHBI
BBIIIOJIHEHUIO U XapaKTEPUCTUK
4.2 Hurepepenus 1,3 0,5/0,51 20 o6pabotka mudpakmmonsoit | OITK-1
CBETOBBIX BOJIH "
pe3ylIbTaToOB pemerku".
71ab0PaTOPHBIX Brimonaenne
pabor, perieHue KOHTPOJIbHOM
WHAUBHYaJIBHBIX pabotsr Ne 2
KOHTPOJIBHBIX | "DIeKTpudecTBO U
pabot MardLerusm",




Brimonsenne n

3aIIuTa
IIpopabotka n1abopaTopHO’
neKiuid, u3yuenue |  paboter Ne34
TEOPETUUECKOTO "Onpenenenue
Martepuania, JUTMHBI CBETOBOM
MOJTOTOBKA K BOJIHBI U
BBIIIOJTHEHHUIO U XapaKTEePUCTUK
::jn{ Jlupaxius - CBETOBbIX 1 2/21 20 00paboTka nH(l)paKuHOI'{’Hoﬁ OIIK-1
pe3yJIbTaToOB pemeTku".
11a00PaTOPHBIX Beinonnenue
palor, perieHue KOHTPOJIbHOU
WHAUBHYaJTBEHBIX pabotsr Ne 2
KOHTPOJIBHBIX | "DIeKTpUdecTBO U
pabot MarHeTusm",
Bonnosas u
KBaHTOBas ONTHKA"
Boimonuenue u
3aIuTa
IIpopaboTka nabopatopHoi
nexkuuil, usyuenue| pabotel Ne34
TEOPETUIECKOTO "Omnpenenenue
Marepuana, JUIUHBI CBETOBO
HOATOTOBKA K BOJIHBI U
BBITIOJTHCHHIO U XapaKTEePUCTHK
4.4 KBaHTOBasI ONTHKA 2 0,5 20 00paboTka JTUPPAKIIHOHHON OIIK-1
pe3yabTaToB pemerku".
71ab0PaTOPHBIX Brimonaenne
palor, perieHue KOHTPOJIbHOM
WHAUBHYaJTBEHBIX pabotsr Ne 2
KOHTPOJIBHBIX | "DIeKTpudecTBO U
pabot MarHeTusm",
Bonnosas u
KBaHTOBas ONTHKA"
Wroro no pazneny 4,5 | 3/2,51 77,1
5. KBanToBast, aToMHast u siiepHast
¢dusuxa
Brinonsenue u
3aIIuTa
IIpopabotka 1abopaTopHO’
JICKIMH, U3Y4YCHHUE paboTs! 34
TEOPETUUECKOTO "Onpenenexnue
Martepuaia, JUTMHBI CBETOBOM
MOJTOTOBKA K BOJIHBI U
BBITIOJTHEHHUIO U XapaKTEePUCTUK
5.1 KBaHTOBast MEXaHUKa 2104 40 00paboTka JU(PaKIUOHHON OIIK-1
pe3ynbTaToB pemetku".
11a00PaTOPHBIX Beinonnenue
pabor, perieHue KOHTPOJIBHOM
WHIUBUAYaJIbHBIX pabotsr Ne 2
KOHTPOJBHBIX | "DIeKTpHUECcTBO U
pabot MarHeTusM.

Boanosas u

KBaHTOBas oNnTHKa"




Brimonsenne n

3aIIuTa
IIpopabotka n1abopaTopHO’
JICKIMH, U3yYCHHUE pabotsr 34
TEOPETUUECKOTO "Onpenenenue
Martepuania, JUTMHBI CBETOBOM
MOJIrOTOBKA K BOJIHBI U
BBIIIOJTHEHHUIO U XapaKTEePUCTUK
5.2 ®Ousuka aToMa 0,4 | 3/1,51 40 00paboTka Ju(pPaKIUOHHON OIIK-1
pe3ynbTaToB pemerku".
11a00paTOPHBIX Brimonnenue
palor, perieHue KOHTPOJIbHOM
WHAUBHYaJTBEHBIX pabotsr Ne 2
KOHTPOJIBHBIX | "DIeKTpUdecTBO U
pabot MarHeTU3M.
Bonnosas u
KBaHTOBas ONTHKA"
Boimonuenue u
3alIuTa
IIpopaboTka nabopatopHoi
JIEKLMI, H3y4YEHHUE pabotsl 34
TEOPETUIECKOTO "Omnpenenenue
Marepuana, JUTAHBI CBETOBOU
HOATOTOBKA K BOJIHBI U
BBITIOJIHECHUIO U XapaKTEePUCTUK
5.3 Slnepuas pusmka 0,5 2 40 00paboTka JTUPPAKIIHOHHON OIIK-1
pe3yabTaToB pemerku".
71ab0PaTOPHBIX Brimonaenne
palor, perieHue KOHTPOJIbHOM
WHAUBHYaJTBEHBIX pabotsr Ne 2
KOHTPOJIBHBIX | "DIeKTpudecTBO U
pabot MarHeTU3M.
Bonnosas u
KBaHTOBas ONTHKA"
Beimonuenue u
3alIuTa
IIpopaboTka nabopatopHoi
JIEKLMH, H3y4YEeHHUE pabotsl 34
TEOPETUIECKOTO "Omnpenenenue
Marepuana, JUTAHBI CBETOBOU
HOATOTOBKA K BOJIHBI
5.4 @uznka sIEMEHTapHBIX BBITIOJIHCHUIO XapaKTEePUCTUK
YacTUI[ M  COBPEMCHHas 0,2 34 00paboTka JTUPPaKIIHOHHON OIIK-1
(usnyeckast KapTUHA MHUpPa pe3yabTaToB pemerku".
71ab0PaTOPHBIX Brimonaenne
pabor, penieHue KOHTPOJIBHOM
WHIUBUAYaJIbHBIX pabotsr Ne 2
KOHTPOJIBHBIX | "DIeKTpHIecTBO U
pabort MarHeTH3M.
Bonnosas u
KBAaHTOBAs ONTHKA"
Wroro no paspeny 1,5 | 5/1,51 154
Wroro 3a cemectp 6 8/41 231,1 3a4éT
Hroro no aucruminze 14 [18/8,8 U 4759 sk3ameH, 3auer |OIIK-1




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipn peanuzanuu pa3IWYHBIX BHUAOB y4ueOHOW paboTel Hambosee 3(hdexTuBHBIC
pe3yabTaThl OCBOCHUS TUCHMIUIMHBI «DH3HMKa» AT TPAAULMOHHBIE 00pa3oBaTeIbHbIC
TEXHOJOTHHM, TEXHOJOTMU  MPOOJIEeMHOro  OOy4eHMs, HMHTEPAKTUBHBIE  TEXHOJIOTUH,
UH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTUH.

1. TpanuuuoHHble 00pa3oBaTeNbHbIE TEXHOJOTHM OPUEHTHPYIOTCS HAa OPraHU3aluio
00pa30BaTEeNbFHOTO  MpoIlecca, TMPEANONATAONIYI0 TPSAMYI0  TPAaHCIALMIO 3HAaHUM  OT
npenojaBaTesss K CTyIeHTY (IPEeuMYIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METO/I0B 00ydeHus1). YueOHasi qesITeIbHOCTh CTYJCHTAa HOCUT B TAKUX YCJIOBHSIX, KaK IPaBUIIO,
pETPOIYKTUBHBIN XapaKTep.

®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAJAULUOHHBIX TEXHOJIOTHIA:

WndopmanvonHass  Jekmuss -  MOCIEAOBAaTEIbHOE M3JIOKEHHE  Marepuajia B
JTUCLUUTUIMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CPEICTBAMU
(MOHOJIOT TpernoaaBaTesl).

Cemunap — Oecera npernojaBatess U CTyICHTOB, 00CYKJCHHE 3apaHee IMOATrOTOBICHHBIX
COOOILEHWH MO KaXIOMY BONPOCY IUIAHA 3aHATHS C €OUHBIM JUIS BCEX IepeyHeM
peKoMeHayeMol 00s13aTeIbHOM U JOTIOJTHUTEIBHOM JTUTEPATYPHI.

[IpakTiueckoe 3aHsTHE, MOCBSIIEHHOE OCBOECHUIO KOHKPETHBIX YMEHHUH M HABBIKOB I10
NPEUIOKEHHOMY aJITOPUTMY.

Jlaboparopnas pabota — opranuzarys y4eOHOH paOOThI C peaTbHBIMU MaTePUATLHBIMU U
UH(POPMALIMOHHBIMH OOBEKTaMM, HKCIEPUMEHTAJIbHAs pPadoTa C aHAJIOTOBBIMH MOJEISIMHU
peanbHBIX OOBEKTOB.

2. TexHonoruu npoOIEeMHOr0 0OydeHUs] — OpraHu3alus 00pa3oBaTENLHOrO Mpolecca,
KOTOpasi MpeJroiaraeT MoCTaHOBKY MPOOJIEMHBIX BOMPOCOB, CO3JaHHE YYEOHBIX MPOOIEMHBIX
CUTYaIU JUIsl CTUMYJIUPOBAHUSI aKTHBHOM MTO3HABATEIBHOM A€ATEIBHOCTH CTYICHTOB.

®opMbI yUeOHBIX 3aHATUH ¢ UCTIOJIb30BAaHUEM TEXHOJIOTHI MMPOOJIEMHOT0 O0yUCHHUS:

[IpobnemHass JneKIUs — W3JIOKEHUE MaTepHaja, Mpearoiarainee MOCTaHOBKY
NpoOJEMHBIX M JUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHHE pa3IMYHBIX HAY4YHBIX IOIXOOB,
aBTOPCKHE KOMMEHTApUH, CBS3aHHBIE C Pa3IMYHBIMU MOJEISMHU HHTEPIPETALUU H3y4aeMOro
MarepHaa.

[IpakTuueckoe 3aHsATHE B (opMe NpaKTHUKymMa — OpraHu3aIus ydeOHOH paboThI,
HalpaBJIeHHAas Ha pPELICHHE KOMIUICKCHOM Yy4eOHO-IIO3HABaTENbHOW 3ajauu, TpeOyromeil oT
CTyJ€HTa IPUMEHEHHUS KaK HAyYHO-TEOPETUYECKUX 3HAHUM, TaK U MPAKTUYECKUX HaBBIKOB.

3. HTepakTHBHBIE TEXHOJIOTUH — OpraHu3anus o0pa30BaTENbHOTO Mpolecca, KOTopast
IpeJnoiaraeT akTUBHOE U HEJTMHEIHOE B3aUMO/IEHCTBUE BCEX YUaCTHUKOB, TIOCTHKEHUE HA 3TOM
OCHOBE JIMYHOCTHO 3HAUMMOro JUIsi HHX o0Opa3oBaTeNbHOrO pesynbraTa. Hapsmy co
CHEIMAIM3UPOBAaHHBIMA ~ TEXHOJOTHSIMU  TaKOro  poja  MNPUHIUI  HUHTEPAKTUBHOCTH
NPOCIEKUBACTCSI B OOJBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJOTHUH.
HHTepaKTUBHOCTH MOAPA3yMEBAET CyOBEKT-CyOhEKTHbBIE OTHOIIEHHUS B X0Jle 00pa30BaTeIbHOTO
npoliecca 1, Kak clieficTBUe, GOPMHUPOBAHUE CAMOPa3BUBAIOLIEHCS MH(OPMAIIMOHHO-PECYPCHOM
CpPEIBL.

@®opMbl yueOHBIX 3aHSATHH C HMCIOJB30BAaHUEM CIICLUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHI:

Jlexnust «0OpaTHOM CBS3M» — JEKIUSA—TIPOBOKAIMA (M3JI0KEHHE MaTepualia ¢ 3apaHee
3aIIaHUPOBAHHBIMU OITUOKAMH), IEKIHA-0ece1a, TEKIHUI-TUCKYCCHSI.

CemuHap-IUCKycCUsl — KOJUICKTUBHOE OOCYXKIACHHE KakKoro-JInbo CIIOpPHOrO BOIpOCa,
npoOsieMbl, BBISIBJICHHE MHEHHM B Trpymne (MEXIpyNmoBOM Juajior, IUCKycCHS Kak
CIIOp-JMaJor).

4.  HWNubopMallmOHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeibHble  TEXHOJOTUU  —
opranu3zanysi 00pa3oBaTeIbLHOIO MpoIlecca, OCHOBAHHAS HA MPUMEHEHUH CIEUATM3UPOBAHHBIX
IIPOrPaMMHBIX Cpell U TEXHUUYECKUX CPEJICTB pabOThI ¢ HH(pOpMaLUeH.



@opMbI y4eOHBIX 3aHSATHH C HCIOJIB30BAHHEM HH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHH:

Jlekuus-Buzyanuzanusi — HW3JI0KEHUE COJACP)KAHUS COMPOBOXKAACTCA IPE3EHTALMUECH
(meMoHCTpaIeil yueOHbIX MaTepuasoB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHUCTEMax, B
T.4. WUTFOCTPATUBHBIX, TPAPUIECKUX, ayIHO- U BUCOMATEPHUAIIOB).

[TpakTdeckoe 3ausTHE B (hOpME IPE3CHTAIIMU — IPEJICTABICHUE PE3YIbTATOB MPOCKTHOM
WJIM UCCIIEIOBATENbCKOM €SI TELHOCTH C UCIIOJIb30BAHUEM CIIEIIMATTM3UPOBAHHBIX TPOTPAMMHBIX
cpen.

6 YueOHO-MeTONMYECKOE 00ecTedeHHe CAMOCTOSITeIbHOM padoThl 00y4arouXxcst
IIpencraBieHo B IpUI0KEHUU 1.

7 OneHOYHbIE CPeICTBA ISl IPOBeIeHUs MPOMEKYTOUYHOM aTTeCTaAlMU
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHO-MeTOAUYecKOe M MHPOPMAITMOHHOE O0ecnevyeHHe JUCIUIIMHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. lemunuenko, B.M. ®usuka [DnekTponHblii pecypc] : yueonuk / B.U. Jdemumauenxko,
N.B. demumguenko. — 6-e¢ uzn., nepepad. u mon. — M.: UHOPA-M, 2016. — 581 c. — Pexum
nocrtyna: http://new.znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. Ky3nenoB, C.M. ®wuszuka: Mexanuka. MexaHuueckne KoJieOaHWUS W  BOJIHBI.
MonexynspHas ¢usuka. TepmonuHamuka [OnekTpoHHBIN pecypce] : YueGHoe mocobue / C.H.
Ky3nenos. - 4-e uzn., ucnp. u aoi. - M.: Byzosckuii yaeonuk: HUL] MTHOPA-M, 2014. - 248 ¢. —
Pexum J0CTyma: http://new.znanium.com/bookread2.php?book=412940 — ISBN
978-5-16-101026-6

3. Ky3uenos, C.1. ®usuka: OCHOBBI 3JIEKTPOIMHAMUKH. DJIEKTPOMAarHUTHBIEC KOJEOaHUs
¥ BOJIHBI [ DNIeKTpOoHHBIHN pecypc] : Yuebnoe nocodue / C.U. Ky3Henos. - 4-¢ u3., ucnp. u J101. -
M.: ByzoBckuit yuebnuk: HUIL[ HNH®OPA-M, 2015. - 231 c¢. — Pexum pgocryma:
http://new.znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Kyzneunos, C.M. ®usuka. BonHoBas ontuka. KBaHTOBas mnpupoja H3JIy4eHHS.
DJIEMEHTHI aTOMHOM | siiepHOU pu3uku [DnekTpoHHBIH pecype] : Yueb. noc. / C.U. Ky3Henos,
AM. Jlunep - 3-e uzn., nepepad. u gon. - M.: Byzos. yue6.: HUL] THOPA-M, 2015 - 212 c. —
Pexum JOCTYyTIA: http://new.znanium.com/bookread2.php?book=438135 — ISBN
978-5-16-100426-5

0) lomostHuTEILHASI IUTEPaTypa:

1. Borauera, N.}FO. Meroauka pemenus 3amad mo ¢usuke. MexaHuka [DIeKTpOHHBIN
pecypc] : yuebHoe nocodbue / N.}O. borauesa, O.H. BoctpokuyroBa ; MI'TY. - [2-e u3a., HOATOT.
no ned. u3a. 2017 r.]. - Marauroropck: MI'TY, 2018. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload7name=3567.pdf&show=dcatalogues/1/1515
210/3567.pdf&view=true

2. ®usnKa TBEpAOro Tela, aToMa U aTOMHOTO siipa [DIEeKTPOHHBIN pecypc]: ydeOHoe
nocobue [m1s By3oB] / C.A. byrakoB [u ap.]; MarHuToropckuii roc. TeXHu4eckuit yH-T uMm. I'. U.
Hocoga. - Maruurtoropck : MI'TY um. I'. . Hocosa, 2019. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.pdf&view=true



B) MeTonnyeckue ykazaHus:

1. Mexanuka. MonekynsipHas (GuU3nKa W TEPMOJIWHAMHKA [DJIEKTPOHHBIN pecypc] :
nabopatopusbiii npaktukyMm / E.H. Acranos, 3.H. boruesa, JI.C. lomkenkosa u ap. ; MI'TVY. -
Maruautoropck :  MITY, 2016. - 3arm. ¢  TuTyan.  dkpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true

2. Beuepkun, M.B. DnektpocTaTuka M MOCTOSHHBIA TOK [DJIEKTPOHHBIM pecypce]| :
npaktukym / M.B. Beuepkun, O.B. Kpusko, E.B. MakapueBa ; MI'TY, UH-T sHepreTuku u
aBToMaTku, Kad. ¢usuxu. - Marautoropck : MI'TY, 2012. - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true

3. CaBuenko, HO.U. IlepemeHHbIli TOK [DneKTpoOHHBIM pecypc] : mgabopaTOpHBII
npaktukyM / FO.W. CaBuenko, O.H. BoctpoknyroBa, H.1. Mumenesa ; MI'TY . - Marauroropck

MI'TY, 2018. - 3ari. c TUTYII. JKpaHa. - URL:
httons://magtu.informsvstema.ru/unloader/fileUnload?name=3529 .ndf&show=dcatalogues/1/1515

r) [Iporpammuoe odecnneuenue 1 UHTEepHeT-pecypcehl:

IIporpammHoe o6ecnneuenne

HaumenoBanue N
10 No norosopa CpoK neicTBUA JTUIEH3UU

MS Windows 7
Professional(mms  |A-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
Adobe Design
Premium CS 5.5 |[K-615-110112.12.2011 OeccpouHo
Academic Edition
7Zip CBOOOJTHO 0OeccpoyHO
Adobe Reader CBOOOJTHO 0OeccpoyHO
Bpaysep Mozilla [cBOOOIHO
Fipre}f]‘oxp pacnpoctpansemoe [10 Oeccpouno
Bpayzep Yandex |cBoO0gHO 0OeccpoyHO
FAR Manager CBOOOJTHO OECCPOIHO

IMpodeccnonanbHbie 0a3bl JAHHBIX H HHPOPMALMOHHbIE CTIPABOYHbIE CHCTEMbI

HazBanue xypca CchlIKa
IIICKTPOHHBIC pecypert bnbmorexn MITY mw. http://magtu.ru:8085/marcweb2/Default.asp
I".1. HocoBa
Harmwmonanbuasa

uHdopmarmonHo-anaautuueckass cucrema —|URL: https://elibrary.ru/project risc.asp

Poccuiickuii MHAEKC HAYYHOTO ITMTHPOBAHHUS

[Touckoas cucrema Akagemust Google (Google

Scholar)

MexnynapoaHas pedepaTuBHas "

ITOJJTHOTCKCTOBAA  CIIpaBOYHAaAsL 63_321 JaHHBIX
9 MaTepuaibHO-TeXHHYECKOE o0ecnevyeHne T CIUNIUHBI (MOTYJIs1)

URL: https://scholar.google.ru/

http://scopus.com

MaTepI/IaJIBHO-TCXHI/I‘-IeCKOC obecrnieucHUe JUCIUIIIIMHBI BKIIFOYACT:



9 MarepuabHO-TEXHUYECKOE 00ecTeueHIE JUCIIUILTAHBI (MOTYIIS )
MatepuanabHO-TeXHUYECKOE 00eCreYeHre TMCIUTUIMHBI BKIIIOYAET:

Y4eOHbIe ayTUTOPUH IS IPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUTIA

OcHallleHue ayIMTOPUU:

MynsTUMEIHITHBIE CPEICTBA XPAHCHHUS, TIEpEAadu U MPECTaBICHUs HH(DOPMAIIHH.

VY4ebHas ayTuTOpHs UI IPOBEACHNUS 1abopaTopHbIX paboT: Jlaboparopust «MexaHHUKH,
MOJIEKYJISIPHOW (PU3UKU U TEPMOJANHAMUKI

OcHanieHue ayAuTopuu:

JlaGopaTopHble YCTaHOBKHM, U3MEPHUTEIbHBIC MPHUOOPHI I MPOBEACHUS JTaO0OPATOPHBIX
pabor:

1. bamucTuyeckue MasiTHUKH.

2. Mastauk OGepoexa.

3. dusnueckuil MasTHUK.

4. Jlocka I'anpTOHA.

5. JlaGopaTopHasi yCTaHOBKA JUIsi UCCIIEJOBAHUS PACIIPECIICHUS] TEPMOIJIEKTPOHOB MO
MOJTYJIFO UX CKOPOCTH.

6. JlaGopaTopHasi ycTaHOBKa MJIsi ONpEJAEICHUs IoKa3aTeneil anmabarel Y METOJ0M
Knemana u /lezopma.

7. JJabopaTopHast ycTaHOBKa JJIsi IIPOBEPKU 3aKOHA BO3PACTAHUS SHTPOIMHU B IpOIecce
nudy3uu ra30B Ha MOJICIIHA TIEPEMEIIUBAHUS IIIAPOB.

8.JJaboparopHasi ycTaHOBKa JJIsl IPOBEPKH 3aKOHOB BO3pACTaHMsI SHTPOIUH B IIpoIiecce
TEII000MEHa.

9.YcranoBka mnaGopaTopHas s M3Y4YEHUS 3aBUCHUMOCTH CKOpPOCTH 3BYyKa OT
temnepatypst "MD-C3-M"

10. VYcranoBka mnabopaTtopHasi Ui HCCIEIOBAHUSA TEIUIOEMKOCTH TBEPJOrO Teja
"M®-TET-M".

11. YcranoBka nabopaTopHast sl ONpeesieHUs] YHUBEPCAIbHOM ra30BON MOCTOSIHHOM
"M®-OI'TI-M".

12.Crenn n1abopaTOpHBI ra30BbIE MPOIECCHI.

13. MepuTenbHblii HTHCTPYMEHT.

VYuebHas ayautopus JAis  NpoBedeHHs J1abopaTopHbeix — pabot: JlabopaTopus
«ONEeKTPUYECTBA U ONITUKU»

OcHarieHue ayAuTopuu:

JlaboparopHble yCTaHOBKH, U3MEPHUTENbHBIE MPUOOPHI AJIs IPOBEIEHUS J1a00paTOPHBIX
pabort:

1.JlabopatopHas ycTaHOBKa JJIsl HCCIIEIOBAHUS 3JIEKTPOCTATUYECKOTO MOJISI C TTOMOIIIBIO
OJIMHApHOT0 30H/1a.

2. YcraHoBKa JJ1sl IIYHTUPOBAHUS MUAJIITMAMIIEPMETPA.

3. YcraHoBKa 1abopaTopHasi ISl ONpeIeICHUs MHAYKTUBHOCTH COJICHOH 1A © MATHUTHOM
MIPOHUIIAEMOCTH.

4. YcraHoBKa J1abopaTopHasi JUisi U3YYCHHUS pPE30HAHCA HAMPSDKCHUW W ONpeaeTeHUs
WHJIYKTUBHOCTH

5. JIabopatopHasi ycTaHOBKa JUIsl M3y4YECHHUs JUIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK
T PaKIIMOHHON PEIIETKH.

6. JlabopaTopHasi ycTaHOBKA AJIs OINpENEICHHs paanyca KPUBU3HBI JUH3BI U JJIUHBI
CBETOBOM BOJIHBI C TOMOIILIO KoJiel] HproToHA.

7. JlabopaTopHasi ycTaHOBKa IJis OMpEJeNIeHUs KOHIIEHTpPAIlMd pPacTBOPOB caxapa H
MTOCTOSIHHOM BpaIlCHHUS.

8. ICTOYHUKM MUTAaHUS TOCTOSTHHOTO TOKA.

9. Marasun emxocreit Time Electronics 1071.

10 Maranuw emeencta PLS1R



11. Mara3un unnyktuBHocterd Time Electronics 1053.
12. Mara3unsl conpoTtusiieanii P-33.
9. Marasun emkocteii Time Electronics 1071.
10. Marasun emxoctu P-513.
11. Marazun unaykruBHocTel Time Electronics 1053.
12. Mara3unsl conpoTtusiieanii P-33.
13. Mynbtumetpsl iudpossie MAS-838.
14. Mynstumetpsl APPA 106,203,205.
15. Ocummnorpad aByxkananasabiit GOS-620 FG.
16. IHonspumerp CM.
17.MeputenbHbIii HHCTPYMEHT.

VYyebHas aymuTopus JUisl MpoBeleHUs jdabopaTopHbIX pabot: Jlabopatopusi «AToma,
TBEPJIOTO TeJa, SIPar»

OcHallleHue ayIMTOPUU:

JlaGopaTopHble YCTaHOBKHM, U3MEPHUTEIbHBIC MPHUOOPHI I MPOBEACHUS JTaOOPATOPHBIX
pabor:

1.JIaGopatopHas ycranoBka 1iis "M3yuenus BHemHero ¢porodddexra'.

2. YcraHOBKa IS U3YYEHHUs CIIEKTpa aToMa BOJAOpPOAA W ONPEICTCHUS] MOCTOSHHOMN
Punbepra.

3. YcranoBka 1abopaTopHast AJ1s OIpeiejeHHs OTeHIana Bo30YyKIeHus rasa.

4. YcTaHOBKa JUIs OTIpeIeNIeHUs JUTMHBI TPOOera YacTHIl B BO3TyXe€.

5. N3mepurt.ckopoctu cueta YUM2-2.

6. Monoxpomaropst MYM-1.

7. Mynstumetpsl APPA 205, 207.

8. Ocimunorpad aByxkanansHblii GOS-620 FG.

9. MepuTenbHbIM HHCTPYMEHT.

VY4eOHble ayAWTOPUM [UIS TPOBEACHUS NPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
VMHAVBUAYAJIBHBIX KOHCYJIBTALMN, TEKYIIETO KOHTPOJIS U IPOMEKYTOYHOHN aTTECTALUU

OcHaruieHue ayAuTopuu:

WHTepakThBHAs JOCKA, IPOEKTOP;

MynbTUMEAUIHBINA IPOEKTOP, IKPaH.

VY4eOHble ayTUTOPUM JAJIS BBIMOJIHEHUS KYypCOBOIO MPOEKTHPOBAHUS, MOMEIIECHUS JUIS
CaMOCTOSITENIbHON paboTHI.

OcHallleHue ayIuTOPUU:

[lepconanbubie KommbloTepbl ¢ maketoM MS Office, ¢ Beixomom B MHTepHET M C
JOCTYIIOM B JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENIbHYIO CPEY YHUBEPCUTETA.

[Tomemenne Juis  XpaHeHHs] W HPOQPHIAKTHYECKOTO0 OOCIY>KMBaHHS y4eOHOTro
000opyI0BaHUS

OcHarieHue ayaAuTopuu:

Crenmnaxw, cednl 17151 XpaHeHUs ydeOHOro o0opynoBanus. THCTpYMEHTHI 1Sl peMOHTA
o0opymoBaHusl.



IIpunoxenne 1.

«Y4eOHO-MeToaMUYeCcKOe oOecredyeHue CaMOCTOSATeIbHOM padoThl 00Y4AKOIINX CSDY

[To nucuumumae «Pu3rKa NpeayCMOTPEHA ayAUTOPHAs ¥ BHEAYTUTOPHAS
CaMOCTOSTENIbHAs paboTa 00yJarOIIHXCSl.

AyIuTOpHas CaMOCTOSATENbHAs pabdoTa CTYICHTOB MPEATOJIAraeT pelieHue KOHTPOIBHBIX
3a/1a4 Ha IPAKTUYCCKUX 3aHATHUAX.

Hpumepnbte eapuarnmbsl KOHmMpPOJi1bHbLX pa60m:

Koumponvnasa paooma Ne 1 «Mexanuka. Monekyaapnaa puzuka u mepmoouHamuka»

1. Touka aBmxkercs B wiockoctu XOY mo 3akoHy: X = 2sin ot, y = 2(1 + cos ot).
Haiitn nmyTh, mpoliieHHBIN TEJIOM 3a 2 ¢, YTOJ MEXKAY BEKTOpPaMU CKOPOCTH V U YCKOPEHMS a U
TPaeKTOPHIO ABIKEHUA y = f (X).

2. [IMap ckaTeiBaeTcA MO HAKJIOHHOM IUIOCKOCTH C yIiioM HakioHa 60°. Kakyro
CKOpPOCTh OyZIeT MMETh LEHTP IlIapa OTHOCHUTEJIBHO HAKJIOHHOW IUIOCKOCTH 4yepe3 2 ¢, €CIH €ro
HayabHasi CKOPOCTh ObliIa paBHA HYJIO?

3. Teno maccoit M = 1 kr, neTsimiee co CKOpOCThio vV = 4 M/C, pacrajaercs Ha JBa
OCKOJIKa, Macca OAHOro u3 Koropblx m = 0,6 kr. CKOpOCTh 3TOr0 OCKOJKa MEPHEHAUKYISIPHA
HayaJIbHOM CKOPOCTH Tella M paBHA U; = 5 M/c. UeMy paBeH MOyJIb CKOPOCTH BTOPOT'O OCKOJIKA?

4. ToHKMI OAHOPOAHBIN CTEpKEHb JUIMHOM L = 48 cM MokeT BpamaTbCsi BOKPYT
TOPU30HTAJILHOW OCH, MPOXOSINEH Ha paccTOSHUM 1/3 ero IIMHBI OT OJHOTO M3 €ro KOHIIOB.
Omnpenenuts nepuon T ManbIx KoneOaHUN CTEPIKHS.

5. ["a3000pa3Hblii BOAOPOI, HAXOAUBIIUKCS MTpU Temmeparype t =2 °C u gaBiIeHUH p
=10’ Ila B 3aKpBITOM cocyae o0béMoMm V = 5 71, oxmanuinn Ha AT = 55 K. Haittu npupamienne
BHYTpPEHHEH HEpPIruu ra3za U KOJM4eCTBO OTJAHHOTO UM TeIlIa.

6. Maccy m = 6,6 T Bogopoaa pacmupuin u3odapudecku ot ooréMa V; 10 06béma
V,=2V,. Halitu usmenenue AS 3HTpONUM IpU paCcIIMPEHUU.

Konmponvnaa padoma Ne 2 «dnekmpuuecmeo u macnemusm. Bonnosas onmuka»

1. Ha nByx OeckOHEUHBIX MapajuIeNIbHBIX IIOCKOCTAX PABHOMEPHO pacIpeieCHbI
3apsi/ibl C IOBEPXHOCTHBIMU IUIOTHOCTSIMU G U G3. ONIpeennTh HaPSPKEHHOCTD 3JIEKTPUYECKOTO
HOJIS: MEXIY TUIOCKOCTSIMH; BHE IutockocTeil. [locTpouTs rpaduk n3MeHeHHs HalpsHKEHHOCTH

MoJIsl BIIOJIb JIMHUU, NEPIEHANKYISIpHON TuiactuHaMm. [lpunsate o) = —20, 6, = o, tae ¢ = 80
2
aKi/Mm”.

2. JBa ucrounuka c 3.4.c. €= 6,5 B u &= 3,9 B u 0quHakoBbIMU BHYTPEHHUMH
conpoTtuBiieHusMH 10 2,0 OM coelMHEHbl NapaJjieIbHO U MOAKIIOYEHBl KO BHEIIHEHW Lenu
conpotuBiieHreM 9,0 Om. OnpeaennTh TOKU B AJIEMEHTAX U BO BHELIHEH LIETIH.

3. Paccrosinue Mexxny IByMsl JUIMHHBIMU TapajiienbHbIMK TIpoBogaMu d = 5 cM. o
MPOBOJIaM B OJTHOM HaIlpaBJI€HUU TEKYT oJauHaKoBble TOkU [ =30 A kaxnpiii. Haittu unayknuio B
MarHuTHOTO MOJIA B TOYKE, HAXOJAIICHCS Ha PaCCTOSHUM T} = 4 CM OT OJIHOTO U I = 3 CM OT
JPyroro NpoBoja.

4. Onpenenuth YacTOTy BpallCHHS NPSMOYTOJbHOW paMKH, BpallAlONICHCS B



OJTHOPOJAHOM MAarHUTHOM I10JIe, MarHUTHasE MHAYKLUsA kortoporo B = 0,5 Tn, ecin amminutyna
HaBeZeHHOM B paMke DJIC gnax = 10 B. [momaas pamku S =200 CM2, a gpcio BUTKOB N = 20. Ocb
BpalICHUS NEPICHANKYJIAPHA BEKTOPY MarHUTHOW MHIYKLIUH.

5. Ha crexnsunpiii ke (n = 1,5) magaer HOpMaJIbHO MOHOXPOMATHYECKUN CBET C
uinHOW BoNHBI A = 582 HMm. IIpenomsromuii yron knuHa paseH 20 . Kakoe yucio TeMHBIX
UHTEPPEPEHIIMOHHBIX MTOJIOC TPUXOAUTCS HA EAUHUILY JITUHBI?

6. JIBa HUKOISI pacIoJIOKEHbI TaK, YTO Yrojl MEXAY WX TJIABHBIMHM IUIOCKOCTSIMH
coctaBiisieT @ = 60°. Bo CKOIBKO pa3 yMEHBIIUTCS HHTEHCUBHOCTh €CTECTBEHHOIO CBeTa Iy mpu
NPOXOXKICHUHU uepe3 00a Hukois. Koadumnment nornomienus ceeta B kaxaom Hukoue k = 0,05.

Koumponvnasa paooma Ne 3 «Keanmoesasn, amomnasn u adepnasn puzuxa)

1. Temmneparypa BHYTpEHHEW MOBEPXHOCTH My(eTbHOW MeYH TpPU  OTKPHITOM
OTBEpCTUH TUIOMIAAbI0 30 oM’ paBHa 1300 K. Cuwuras, 4To OTBEpPCTHE MEYM HU3JIY4YAET KakK
a0COMIOTHO YEpPHOE TENo, OINPEAeTUTh, KakKas YacThb MOIIHOCTH W3JIYYCHHUS PAacCEeUBAETCs
CTEHKaMH TICYH, €CJIU ToTpedsiemMast €l MOIHOCTh cocTaBisieT 1,5 kBT.

2. Ha noBepxHocTs, miomaas kotopor S = 0,01 M eXeMHHYTHO nagaet E = 63 [x
CBETOBOM JHEpruu (B HANpPABICHUM, NEPHEHANKYIIPHOM MIOBEPXHOCTH). BhruncanTs cBeToBOE
JaBJICHWE Ha ATy MOBEPXHOCTb, €CIM OHA: a) TOJIHOCTHIO OTpPakaeT CBET, O) MOJHOCTHIO
MIOTJIONIAET CBET.

3. @DOTOH C JUIMHOW BOJHBI A = 4,3 IIM paccesiyicss Ha CBOOOTHOM 3JIEKTPOHE. YTOJ
paccestHus cocTaBmil /2. ONpeAenuTs DSHEPTHI0 PACCESTHHOrO (OTOHA W DHEPTHIO,
NPUXOISIIYIOCS Ha 3JIEKTPOH OTJauu.

4. OueHuTh ¢ TMOMOIIBID COOTHOIIEHUS HEOMPEAEIEHHOCTE MHUHHMAIbHYIO
KMHETUYIECKYIO SHEPTHUIO JICKTPOHA, IBIXKYIIETOCs B 001acTH, pa3mep KoTopoii L = 1071 m.
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S. Ompenenuts nepuoj] noiypacnaga BUCMYTa 2

Bi, €ClIi U3BECTHO, YTO BHUCMYT

maccoil m = 1 r Be6pacsiBaer N = 4,6-10" B-uactu3at=1 c.

6. Kakyro HaMEHBII1yI0 SHEPTUIO HYKHO 3aTPaTUTh, YTOOBI pa3/IelIUTh A1pO , He Ha
JIB€ OJIMHAKOBBIE YaCTH.

Ilepeuyensb J1adbopaTOpHBIX padoT:
1 cemecTp

1. JI. p. Ne 1 «IIpumeHeHrEe 3aKOHOB COXPAHEHUS ISl OMPEACIICHUS CKOPOCTH IOJIeTa
yJIn

2. JI. p. Ne 4 «MccnenoBanue BpamaTelbHOTO JBH)KEHUS TBEPIOrO Teja BOKPYT
HETIOIBMKHOM OCH»

3. JL. p. Ne 14 «Onpenenenue nokaszarens aquadatsl Yy metogoM Kiemana u Jlesopmar»
2 cemecTp

1. JI. p. Ne 24 «Pacumupenue npejena u3MepeHus: aMrnepMeTpa MOCTOSTHHOTO TOKa»
2. JL. p. Ne 34 «OnpezneneHue JJTMHBI CBETOBOW BOJIHBI M XapAKTEPUCTUK AUDPPaKIIMOHHON
pEIIeTKN»

3 cemecTp

1. JL. p. Ne 36 «M3yuenue 3akoHOMepHOCTEH GoTordhderTar
2. JI. p. Ne 42 «OmnpeneneHne TIaBHBIX KBAHTOBBIX UMCEN BO30YKIEHHBIX COCTOSHHIMA



aToma BOJIOPOJIa»
3. JI. p. Ne 53 «Omnpenenenne MakCUMaJIbHOW SHEPIHM [-4acTHI] M HACHTH(UKAIHI
pPaauOaKTUBHBIX MPEMAPATOBY»

HepequL TCOPETUYECCKUX BOIIPOCOB 1JIisA npopaﬁoTkn JICKIIMOHHOI'0 MaTepHuaJia u
CaAMOCTOATEIBHOI0O U3YYCHUS:

1 cemecTp
Kunemamuka u Ounamuka nocmynamenabHo20 U 8pauiameibH020 OGUIHCEHUA

1. IlonsaTHe paguyc-BEKTOpa, CKOPOCTH M YCKOPEHUsl MaTepuaabHOU Touku. CpenHue u
MI'HOBEHHBIC BEJINYHHBI.

2. Ilpsamas u oOpatHas 3aayu MexaHUKH. Posib HavanbHbBIX ycnoBuid. Ilepemenienue u
MPONIECHHBIN MYTh.

3. JIBM>KEHHE 11O OKPYKHOCTH. YTOJ IOBOPOTA, YII0Basi CKOPOCTb U YIII0BOE YCKOPEHHUE.
CBs13b YIVIOBBIX U JINHEWHBIX BEIUYHH.

4. KpuBonuHeitHoe ABWxkeHUE. TaHreHIMadbHOE W HOpMajbHOE yckopenue. [lomHoe
YCKOpEHHE. YTOJ MEXKY CKOPOCTBIO H YCKOPEHHUEM.

5. Nuepumansubie cucrteMsbl orcuera. [IpmHnun otHocurensHocTH ['amunes. Ilepsblin
3akoH HproToHa.

6. IlonsaTue cunbl, mMaccsl U umnyiasca. IlpuHuun cynepno3unuu. OCHOBHOHM 3aKOH
JMHAMUKH TTOCTYNaTEIbHOr0 ABMXEHUs. Tpetuit 3akoH HproToHa.

7. MOMEHT MMIIyJIbca U MOMEHT CHJIBI OTHOCUTENBHO TOYKH. OCHOBHOE YypaBHEHHE
JUHAMHMKHU BPAILATEIBHOTO IBYKEHUS.

8. BpaiieHue BOKpYr HENOJIBMKHOM ocu. MOMEHT MHEpuMM TBEpAOro Teia. Teopema
[ITeitnepa.

9. AHanorust XapakTEpUCTUK M YPAaBHEHMH IIOCTYNATENIbHOIO U BpaIlaTeIbHOTO
JBUKCHMUSL.

3aKoHbl COXPAHERUA 6 MEXAHUKe

1. Wnterpanst auxkeHus. CBsi3b 3aKOHOB COXpPaHEHUsI C CUMMETPHUSIMU MTPOCTPAHCTBA U
BPEMEHU.

2. 3amKHyTas cucTeMa. 3aKOH COXPAHEHUs MIOJHOTO UMITYJIbCA CUCTEMBI TEIL.

3. 3aKOH COXpaHEHMsI IOJHOTO MOMEHTa HUMIyJIbCa CHCTEMBbI Tel. J[BHkeHue B
LEHTPaIbHOM IIOJIE.

4. Pabotra m momHOCTh. KuHeTHueckass PHEprusi MOCTYINATEILHOTO M BPAIIATEIHLHOTO
JIBIKEHMUS.

5. KoHcepBaTuBHBIE H  JIHUCCHUIIATHBHBIE CWibl. PaboTa KOHCEpPBAaTUBHBIX |
JUCCUTIATUBHBIX CHUII.

6. IloTeHuuanbHas 3HEprusa. 3aKOH COXPAHECHHS MTOJTHOW MEXaHWYECKOM YHEPTHH.

7. CBA3p MeXIy CHIOM U TOTeHUUANbHOW »Heprueil. JlBa cmocoba omucaHus
B3aUMOJICUCTBHS.

8. Coynapenue 1ByX Ted. YIPYruil U HEyNnpyrui ynap.

Mexanuueckue xoneoanus

YpaBHEHUE TapMOHUYECKHX KOJICOAHUH U ero perieHue.
XapakTepuCTUKHU KOoJIeOaHnii (aMILTUTY 1a, YaCTOTa, HadalbHas (asa).
MaremaTtnueckuii 1 GU3NIECKUI MasSTHUKH.

CrnoxeHue TapMOHUYECKUX KOJIeOaHMii OJTHOTO HanpaBieHus. buenus.
CrnoxeHne nepneHIuKyIspHbIX Konebanuil. @urypsl Jluccaxy.

MRS



6. YpaBHEHHE 3aTyXalOIIUX KOJICOAHHIA U €r0 PelICHHE.

7. XapaKTepUCTUKU 3aTyXarolux KoJjieOaHWW (Bpems pelakcaruu, JorapudMUIecKuit
JIEKPEMEHT, JOOPOTHOCTS ).

8. DHeprus rapMOHMYECKHUX U 3aTyXaIOMUX KOJIeOaHU.

9. BeiHyx1eHHbIe KoeOanus. Pe3onanc.

Ynpyzue eonnwi

1. INomepeynble U MPOAOJIbHBIE BOTHBI. XapaKTEPUCTUKH OCTYIIEH ypyroi BOJIHBI.

2. CKoOpoCTh pacnpOCTpaHEHHUsI YIIPYTUX BOJIH.

3. Knaccuduxkamus BonH 1o gopme BosHOBOM moBepxHOcTH. [Tnockas, cepuueckas u
LWIMHPUYECKast BOJIHA.

4. BonHOBOE ypaBHEHHE. YpaBHEHHE Jy4ya, YpaBHEHHUE IUIOCKON BOJHBI, BOJIHOBOE
ypaBHEHHE B 00IIIEM BHJIC

5. Hanoxenue ynpyrux BoiH. CTosiuasi BOJIHa U €€ OCOOCHHOCTH.

6. Konebanue HaTIHYTOU CTPYHBI.

Knaccuueckaa cmamucmuxa

1. Makpocuctema. CTaTUCTHYECKMH M TEPMOAMHAMHYECKHUN TMOIXOAbl K OMHCAHUIO
MaKpOCHUCTEM.

2. JluckpetHblii HaOOp BenmnyuH. [loHATHE BEPOATHOCTH U CPETHEN BEIIMUMHBI.

3. HenpepsiBHblil HaOop BennuuH. OyHKIMS pacrpeieeHus CIydaifHOW BEJTMUMHBI U e
CBOMCTBA ((pU3MUECKUI CMBICI, pacdyeT BEPOATHOCTEH, YCIOBHE HOPMHUPOBKH, pAaCUET CPEIHHX
BEJINYMH).

4. Pacnpenenenue MOJIEKYJ IO MPOeKUIUsIM ckopocteld. Pactipegenenue [Maycca.

5. Pacnpenenenue MoJiekys 1o MO0 ckopocTu. Pacnipenenenre Makcsenia.

6. Haunbonee BeposTHAS, CpEHSS U CPEAHEKBAIpAaTHIHASI CKOPOCTH.

7. PacnpeneneHue MOJEKYJ HACATBHOIO ra3a IO BBICOTE B MOJE TSKECTH 3eMIIH.
Pacnipenenenne bonbnmana. bapomerpudeckas popmyina.

MKT u nepgoe nauano mepmoouHamuxku

1. Mopaens uneanbHoro rasza. /lapnenue u remneparypa ¢ Touku 3peaust MKT. YpaBuenne
COCTOSIHUS U/I€AJIbHOTO rasa.

2. TlonsTre creneHeit cBOOOABI MOEKYJIBL. Teopema o paBHOpacHpeieIeHUH SHEPTUH T10
CTETICHSIM CBOOO/IBI.

3. BHyTpeHHss sHEprus Kak QyHKLIUS COCTOSHUS CUCTEMBI.

4. Pabota kak (yHKIHS mporecca.

5. IlepBoe Hayago TEPMOAMHAMUKH.

6. M3orepMuyeckuii, U30XOPHUUECKUN U N300apUUECKHI TPOIIECCHI.

7. Anunabatuueckuii mporecc. YpaBHenue [lyaccona. [Tomurponudeckue mpomeccsl.

8. Ilonarue tennoeMkocTu. MossipHas U yzaeiabHas TEIUIOEMKOCTH. TemIoeMKocTh npu
U30IpolLeccax.

Bmopoe nauano mepmoounamuku. Iumponus

1. HanpaBnenne  mpomeccoB.  Cratuctuueckuid  Bec  MakpococTosiHus.  CyTh
HEOOPATUMOCTH.

2. Bropoe Hayano tepmonuHaMuku. @opmynupoBku Knaysuyca u KensBrna.
DHTponusi CUCTEMEBI U ee cBoiicTBa. Teopema HepHcTa.
M3mMeHeHne SHTPOINHU B TEIIOBBIX MPOLIECcCax.
OcHOBHOE ypaBHEHHE TePMOAMHAMUKH. TepMOAMHAMUYECKUE TOTEHIUABI.
Huxnmmaeckuit mporiece. KoaddumueHT nosie3HOro 1eHCTBHs TETNIOBON MaITHBI.
Hukn Kapno. Teopema Kapro. Tepmoaunamuueckas 1kajga TeMIEparyp.

NownkEwWw



8. Cratuctuueckuil cMpica 3HTponuu. PopMmyina bosblMaHa.
2 cemecTp
dnekmpocmamuueckoe noe

1. Cuibl B mpupoge. Posib 31€KTpOMarHuTHOTO B3aUMOJIEHCTBUA.

2. DIeKTpOCTaTUYECKOE MOJIe. DIEKTpUUecKuil 3apsaa. CBONCTBA AIEKTPUUYECKOTO 3aps/a.
3akoH KyioHa.

3. Hanps>keHHOCTb 31€KTPOCTaTUYECKOTO MO,

4. IlpyHUMO  CyNEepHO3ULMHU  DJIEKTPOCTATUYECKUX TMOJIEM i1 JUCKPETHOTO |
HEIMPEPHIBHOTO PacIpeiesieHUs 3apsiioB.

5. TloTok BeKTOpa HANPSKEHHOCTH AJIEKTpOocTaThudecKkoro nojist. Teopema ["aycca.

6. IloTeHUHANBHOCTh 3JEKTpocTaTUdeckoro mojisa. [lpuHuun cynepno3uuuu Juist
MOTEHIMAA.

7. PaboTa 1o TmepeMelleHUI0 3apsAa B AIEKTPOCTaTHUECKOM Toje. Teopema o
LHUPKYISILUN.

8. CBsi3b MEXY HAMPSKEHHOCTHIO U MTOTEHIIUATIOM.

9. I'eomerpuueckoe omnucanue 1nosss. CuHIoBble JHMHUM.  ODKBHUIIOTEHLIHAJIBHBIE
MOBEPXHOCTH.

,ZIuaﬂeKmpuKu u npoeoduuku 6 JJIeEKmpu4eCKom noJie

1. Dnextpuyeckuil Tunob. JJUNnoIbHBII MOMEHT.

2. DIeKTpUYECKOE MoJie B nudJiekTpuke. [lonsgpuzanms AudneKTpuka.

3. BekTop 3nekTpudeckoro cMmeuieHus. Jluanexkrpudeckas NPOHUIAEMOCTh BELIECTBA.
Teopema ["aycca st AMINEKTPUKOB.

4. YcnoBus Ha rpaHULE pa3jiena ABYyX AUDJIEKTPUKOB.

5. DIEKTPOEMKOCTh YEIMHEHHOTO MPOBOTHUKA.

6. Konngencarop. DJIEKTPOEMKOCTb IJIOCKOTO, C(EpPUUECKOr0o M LUIMHIPUYECKOTO
KOH/IEHCaTopa.

7. CoeanHeHHE KOHAEHCATOPOB.

8. DHeprus 3apsKEeHHOro KoHJeHcaTopa. [[TOTHOCTh SHEpTruu 3IEKTPUIECKOTO MOJIS.

9. BxiroueHue KOHAECHCATOpa B 3JIEKTPUUECKHE LIETIH.

Iocmoannwlit 31eKkmpuyecKuii moxK

1. Dnextpuueckuii Tok. ILIoTHOCT TOKA. Y paBHEHHE HENPEPHIBHOCTH.
2. 3akon Oma B muddepeHnmanbHoi hopme.
3. 3akoH Oma B UHTErpajbHOHN (hopMe A OHOPOTHOTO YUACTKa HEMH. DIEKTPHUECKOE
HaIpsKEHUE.
4. ConportusiieHue npoBoaHuka. CoeJMHEHUE COMPOTUBICHUH.
3akon Oma 1t HeOAHOPOAHOTO ydacTka nenu. Croponnue cuibl. J/C.
[IpaBuna Kupxroda st pacuera pa3BeTBICHHBIX IIETICH.
PaboTa 1 MOIITHOCTH JIEKTPpUUECKOTO TOKa. 3akoH JIkoyis-Jlenna.
[lepexonnble nporiecchl B LIENH ¢ KOHAEHCATOPOM.

o N

Maznummnoe none u 31eKmMpOMACHUMHAA UHOYKYUSA

1. Eaunas npupozaa 31€KTpUYECKOr0 U MarHUTHOTO TIOJIS.

2. VlcTOYHUKHM MarHuTHOTO MOJisl. MarHUTHOE MoJie JBUXKYIIETocs 3apsiaa U MPOBOJIHUKA
¢ TokoM. 3akoH buo-Casapa.

3. IloTok ¥ UMPKYJISIUA BEKTOpa WMHAYKIIMU MarHutHoro mnojis. Teopema ['aycca u
TEOpeMa O IUPKYIALIUU.

4. Cuna JlopeHua. [IBrmkeHue 3apsiK€HHOW YaCTUIIBI B MATHUTHOM I1OJI€.



5. Cuna Amnepa.

6. MarautHoe noJje B BemecTse. HaMaranueHHoCTbh.

7. HamnpshkeHHOCTh  MarHUTHOrO 1oyisl. MarHuTHas NOPOHMIIAEMOCTh — BELIECTBA.
JlnamMarHeTUKU U mapaMarHeTHKU.

8. ®deppomarneruku. Gusnyeckas npupoaa peppomarseTusma.

9. 3akoH »snekTpomarHuTHOM wuHAYKUMM Dapanesa. Ilpasuno Jlenma. Buxpesoe
AJIEKTPUUECKOE TOJIE.

10. SBnenune camonHaykiuu. UHnyktuBHOCTH. COJIEHOU.

11. OHeprus KOHTypa ¢ TOKOM U MarHUTHOTO IOJIS.

3ﬂekmpuuec1<ue Kosiebanus u nepemermbtﬁ MmMOK

Kone6arenbHblit KOHTYp. MeXaHU3M BO3HUKHOBEHHSI SJIEKTPHUECKUX KOJIEOaHUH.
DHEprus AMEKTPUICCKUX KOJICOaHUM.
3aryxatomue Kojnebanus. XapakTepHCTUKU 3aTyXalOIUX KoleOaHuH.
Posp akTMBHOTO CONPOTHUBIICHUS B KOJIEOATEIBHOM KOHTYPE.

5. BeiHy)JeHHbIe KoyieOaHusi. BekropHas nuarpamMma HanpsbkeHuid. Pe3oHaHc ToKa.
Pe3onanchas gacrora.

6. CootHoulenue ¢a3 MeXAy BHEIITHHUM HANpPsHKCHUEM, CUJIOW TOKAa M HANpsDKEHHEM Ha
Pa3IUYHBIX JIEMEHTaX LICTIH.

7. IlepeMennblli  TOK. HMHAYKTMBHOE M €MKOCTHOe comporusieHue. llomHoe
COIPOTHBIICHHUE LICTIH ITPH IEPEMEHHOM TOKE.

8. JlelicTByromye 3HAYEHMs] CHJIBI TOKAa M HANpsDKEHUsA. MOIIHOCTh IpU NEPEMEHHOM
toke. Koaurment momuocty.

P

311el<mpomazuumuble 60JIHbl

1. Cucrema ypaBHeHMi MakcBemia Kak O0OOOIIEHWE pPa3pO3HEHHBIX  SBICHUH
JIEKTPUYECTBA U MarHeTU3Ma.

2. CgoiicTBa ypaBHeHu MakcBeia. [Ipeacka3anue cyiecTBOBaHMS 3JIEKTPOMArHUTHBIX
BOJIH.

3. BornoBoe ypaBHeHue. CKOpPOCTb pacHpoOCTpaHEHHs BOJIHbI M IOKa3aTelb
IPETIOMJICHUS CPEBL.

4. Ilnockas 31eKTpOMarHUTHas BOJIHA U €€ OCHOBHBIE XapaKTEPUCTUKH.

5. DHeprus ¥ UMIyJbC 3JIEKTPOMAarHUTHOM BoJHBL. Bekrop [loitHTHHra. IHTEHCHBHOCTSD.

6. IlIkana 3;eKTpOMarHuTHEIX BOJH. OCOOCHHOCTH ONTHYECKOTO JHarna3oHa.

7. EcTecTBEHHBIN U MOJISIPU30BaHHbIN cBET. Buasl nonspuszanmu. CTeneHb Noaspu3aliu
YaCTUYHO MOJISIPU30BAHHOTO CBETA.

8. 3axoH Mamwoca.

9. llonsgpuzauuss nOpu OTPAKEHHMM M MPEJIOMIICHMM CBETa Ha TpaHULE paszena
JIIMAJIEKTPUKOB. Yroa bprocrepa.

10. JIBoiiHO€ JTydyenpenomiieHue. Y cTporcTBO npru3Mbl Hukoss.

11. OnTHyecky akTUBHBIE BEUIECTBA. BpallleHne miockocTy MoJsipU3aluy CBETa U
MIPOXO0KICHUH Yepe3 ONTHYECKU aKTUBHYIO CPEly.

Humepgpepenyus ceemosuix eonn

1. Tlonstue wHTepdepeHuuu. [IpuHIUIT  CymepmO3UIMU  JJIS  CBETOBBIX  BOJIH.
HaGJIIOI[aeMBIe )41 HeHa6JIIOILaeMBIe BCIIMYNHBI.

2. KorepeHTHbIE M HEKOTrepeHTHbIe BOJIHBL. ClI0)KE€HWE WHTEHCHUBHOCTEW B cllydae
HCKOTCPCHTHBIX U KOT'CPCHTHBIX KOHGGaHHﬁ.

3. YcnoBus ycuieHus U Ocla0lieHHs CBeTa B 3aBUCUMOCTH OT pasHOCTH a3
UHTEPPEPUPYIOMIUX BOJH.

4. OnTu4eckuid myTh CBETOBOTO Jiyda. CrIoCOOBI N3BMEHEHU S ONITHYECKOTO ITyTH CBETOBBIX



BOJIH.

5. CBs3b ONTUYECKON PA3HOCTH XOJ1a IBYX BOJIH C pa3HOCTHIO (pa3. Y ciaoBUS MakCUMyMa
¥ MUHUMYMa UHTEp(EpPEHIINY B 3aBUCIMOCTH OT ONTHYECKOH pa3HOCTH X0/a.

6. Cxema lOnra. YcmoBus nHabmonenuss unTepdepeHuu. KoopauHAThl CBETIBIX H
TEMHBIX TOJIOC HA SKPAHE.

7. BpeMeHHas U MpOCTPAHCTBEHHAS! KOTEPEHTHOCTb.

8. MHrepdepeHrs B TOHKUX IJICHKAX B OTPAXKEHHOM U IMPOXO/ISIIEM CBETE.

9. Cxema nmns HaOmrozeHus koner HepioToHa. Paguychl CBET/IBIX M TEMHBIX KOJEI[ B
OTPa)KEHHOM U IIPOXOJISIILIEM CBETE.

Hugppaxyus u oucnepcusn ceemosvix 6011

1. SIBnenne mudpakuuu. OcoOeHHOCTh AUQPAKIUM CBETOBBIX BONH. Jludpakuums
Openens u Opaynrodepa.

2. Ilpunmun I'roiirenca-®dpenensd. YnpouieHUe BBHIYHUCICHUM € MOMOIIBI0 BEKTOPHOU
JUarpaMMBl.

3. Mudpaxuus Openens Ha KpyrioM oTBepcTUH. 30HBI DpeHerns.

4. udpaxus OpayHrodepa Ha y3KOH MPSIMOJIMHEHHON MIETH. Y CIIOBUS MaKCUMyMa U
MUHMMYMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETA OT yIJa AU paKiuu.

5. HMudpakmnuonnas pemietka. OCHOBHBIE XapaKTEPUCTUKH IU(PPAKITMOHHOW PEIICTKH.
VY ci1oBUs TI1aBHBIX MAKCUMYMOB M MUHUMYMOB U JJOOaBOYHBIX MUHHUMYMOB.

6. YrioBas aucnepcus U paspeniaronias CmocoOHOCTh TU(GPAKIIMOHHON PEIIEeTKH.

7. Audpaxust Ha TPOCTPAHCTBEHHOM peIeTKe.

8. ®dusnvecKue MPUHITUIBI ToJIorpadum.

9. Hucnepcus ceera. HopMmanbHas 1 aHOMalbHAsI JUCHIEPCHUS.

10. BosHoBoii naket. ®a3oBas u rpynioBasi CKOPOCTH BOJIHBI.

3 cemecTp
Keanmoesasn npupooa uznyuenusn

TennoBoe uznyuyenune abconotTHo yepHoro Tena. 3akoH Credana — bonbimana.
3akoH cMmemenus Buna. ['unoresa Inanka.

OHeprus 1 uMIynbe poronHa. J[aBiaeHue ceera.

dotorddexr. 3akonsr pororddexra. Kpacnas rpanuma Gorordpdexra.
®opmyna DiHIITEHA. PensaTUBUCTCKUN U HEPEMATUBUCTCKUN (OTOI(D(DEKT.
TopMo3HOE PEHTI€HOBCKOE U3Ty4YEHHE.

A¢pdexr Komnrona. ®opmyna Komnrona.

KopmyckynsipHO-BOJHOBOM yaju3M CBETA.

XN RN =

Inemenmul K6AHM OGO MEXAHUKU

BoHOBEIE CBOIICTBA YaCTHII.

Jlnnna BosiHbl e bpoiins. DkcrepuMeHTaIbHOE OATBEPKICHUE.

[Tpunun HeonpenenenHocTH [ elizenOepra. COOTHOIIIEHUE HEOTIPEICTICHHOCTEH.
BonnoBast pyHKIMS 1 ee cBOiCcTBA.

OcHOBHas 3a7ja4a KBAHTOBOW MeXaHUKH. Y paBHeHue [lIpénunrepa.

YacTtuna B noTeHIManbHoM sime. KBaHTOBaHME SHEPTrUM.

[TpoxoxkaeHre YacTUIIBI Yepe3 MOTEHIINAbHBIN O6apbep. TyHHEIbHBIN 2P heKT.

Nk W=

Teopusa bopa u usnyuenue amomoe

—

. IImanerapHasa Mozienpb aroma.
2. Tloctynats! bopa.
. 3nydyenue aToma Boiopo/ia ¥ BOAOPOAONIOAOOHBIX CUCTEM.

[98)



4. CnexrpanpHsle cepun. Popmyna bansmepa.
5. CnexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKoH Mo3u.

Amom c mouku 3penus KBAHMOBOU MEXAHUKU

KBaHTOBBIE UnCia, XapaKTepU3YIOIINE MTOJ0KEHNE IIEKTPOHA B aTOME.

KBanToBanue sHepruu.

KBaHTOBaHME MOMEHTA UMITYJIbCA.

CnuH snextpoHa. [10IHBIII MOMEHT 3JIEKTPOHA.

Cxema PHepreTUHYecKX ypoBHEH aToMa BOAOPOA.

[IpaBuia oTrOopa nNpu aTOMHBIX TEpeXoax.

3anoiHeHue MEKTPOHHBIX 000J0YEK B MHOT03JIEKTPOHHBIX aToMax. [Ipunmun [Taynu.

Nk W=

Keanmosasa cmamucmuka u 3J1el<mponpoeoduocmb meepdblx mein

1. IIpuHIMO TOXKAECTBEHHOCTH OJIMHAKOBBIX YaCTHL.

2. bozonsl u Qepmuonsl. Tpu BuAa CTaTUCTUKHU: Kiaccuueckas, bose-DifHImnTeiiHa u
®epmu-/upaka.

3. CBobonHbIe A11eKTPOHBL. DHeprus Oepmu.

4. 30HHAas TeOpHUs TBEPABIX TEI.

5. DNEeKTpONpPOBOAHOCTh  IMOJYNPOBOJAHUKOB.  3aBUCUMOCTh  MPOBOJUMOCTH  OT
TEMIIEPaTypBhl.

6. CoOcTBeHHAs U TPUMECHAS TPOBOAMMOCTE TTOTYIIPOBOTHUKOB.

7. DAEKTpONPOBOJIHOCTh METAINIOB. 3aBUCUMOCTh COMPOTHUBJIEHUS OT TEMIEPATYPHI.

8. SIBnenue cepxmpoBoanuMocTH. KBaHTOBast TEOpHs CBEPXIPOBOAUMOCTH.

Amommnoe a0po u adepuvie peakuyuu

SBnenue paanoakTuBHOCTH. OCHOBHOM 3aKOH PaJIMOAKTUBHOTO pacmaa.
PannoakTuBHBIE PABI.

CocTaB 1 XapakTepUCTUKN aTOMHOTO siApa. SlaepHble CUIIBI.

Kanenbnas n o6onovueunas moaen siaep. Paguyc siapa.

Macca u sHEprus CBs3HU sapa. Y IelIbHasi DQHEPIrUs CBSA3H.

SnepHble peakyu. DHEPrUst IACPHON peaKIvu.

SnepHas sHEepreTuka.

Nk =

Ocobennocmu paouoaKmugHvlxX pacnados

1. YpaBHeHHe U 3HEpreTHueckoe ycioBue o-pacnaga. CBsizb HHEPrUM O-YaCTHULBI C
NEepUOOM HOoJTypacnaja.

2. TyuHenbHbIN 3QQeKT npu a-pacnaje. CrekTp o-4acTHil.

3. XapakTtep CIeKTpa Y-U31y4eHHUs.

4. Tlponecchl B3aMMOJEHUCTBUA Y-KBAHTOB C BEIIECTBOM.

5. 3aBUCHUMOCTh UHTEHCUBHOCTH Y-U3Jy4EHHs OT TOJIIIMHBI ciios BeuiecTBa. CpaBHEHHE
MPOHUKAOIIEH CIIOCOOHOCTH Pa3TUYHBIX BUIOB H3TYICHUS.

6. Tpu Buna B-pacnama. DHEPreTHUSCKUN CIIEKTp B-uacTuil. [ umore3a HEUTPUHO.

7. 3akoHBI coxpaHeHus NpH P-pacnane. JlenToHsl. JIeNTOHHBIN 3apsi.



IIpunoxenne 2.

«OueHo4YHbIE CpeACcTBA ISl MPOBeeHUs] IPOMEKYTOYHOH aTTeCcTalUuN»

a) Ilnannpyembie pe3yabTaThl 00y4eHHSI M OLICHOYHbIE CPeACTBA JUIA NPOBeIeHUS MPOMEKYTOYHON aTTeCTAlluM:

CrpyKTypHBI
JIEMEHT

KOMIICTCHIIMU

[Tnanupyemble pe3yapTaTbl 00ydeHUs

OneHouHbIE CpeCTBA

OIIK-1 — crnocoOHOCTHIO NMPEACTABIATH A/IEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHMH HAYYHYI0O KAPTUHY MHPA HA OCHOBE 3HAHUS OCHOBHBIX
M0JIOKEHHUI, 3aKOHOB H METOJ0B €CTECTBEHHbIX HAYK 1 MATEMATHKH

3HaTh

— OCHOBHBIE IIOHATHS U 3aKOHOMEPHOCTHU
(bu3uKH, CYITHOCTh MPOILIECCOB U SIBICHUH,
IMIPUBOIALINX K IIOHUMAHHUIO COBPEMEHHOU
Hay4YHOU KapTHUHBI MUpa

Hepeqem, TCOPETUYCCKHUX BOIIPOCOB K IK3aME€HaM:

1 cemecTp

1. KuHemaTuka noctynaTesibHOro ABMkeHU. [loHsATHE paguyc-BEKTOpa, CKOPOCTH
u yckopenusi. Hauanpnbie ycnoBus. [Ipsmast u oOpaTHast 3a1a4uu MEXaHUKH.

2. HMuepumanpHble cuctembl orcyera. IloHATHE cuibl, Macchl M HMITYJIbCA.
OCHOBHOH 3aKOH IMHAMHKH NOCTYNATEIbHOTO ABUKECHUS.

3. 3aKkoHBI COXpaHEHHMsS B MEXaHMKE. 3aMKHyTas CUCTEMa. 3aKOHbI COXpPaHEHUS
HMMITYJIbCA 1 MOMEHTA UMITYJIbCA.

4. JlBa cmocoba omHcaHUs B3aUMOJACUCTBUA. J[BMKEHHE YacTUIBI B OJHOMEPHOM
CTallMOHApHOM noJie. CBA3b MEXIY CUJION U MOTEHIIMAIbHON YHEPTUEH.

5. OOmee moHATHE O BOJIHAX. XapaKTEpUCTHKH Oerymield BOJHBIL. BosHoBOE
YpaBHEHUE IIJIOCKOM BOJIHBI.

6. Ilocrynmarel OuHIITENHHA. 3aMeieHHE BpeMeHU. JIOpeHLeBO CoKpalleHue
JUIMHBL. PenstuBrcTCKME MHBapuaHThl. MIHTEpBaIl.

7.  Makpocucrema. MuxkpococTosiHue 5 MaKpOCOCTOSTHUE CHUCTEMBI.
Cratuctuueckuii noaxo. [ToHsiTHE BEpOATHOCTH M CPEAHEN BEIUUUHBI.

8. dyHkuus pacnpenenacHus cilydaliHON BelW4MHBL. PacnpeneneHue MoJieKysl IO
MPOEKIUAM CKOPOCTEH.

9. Mogens wuzneanpHoro rasza. JlaBneHue U Temmeparypa € TOYKM 3pEHUs
MOJIEKYJIIPHO-KHHETHYECKOW TEOpUH. Y pABHEHHE COCTOSIHUS WI€AIbHOTO Iasa.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemble pe3ynbTaThl 00yUeHHs

OlLieHOYHbIE CPENCTBA

10. TIpoGiema HEOOPaTMMOCTH TEIUIOBBIX IMPOLECCOB. DHTPOIMHUS CUCTEMBI U €€
cBorictBa. Teopema HepHcra.

11. Craructuueckuit Bec makpococtosiuust. Cytb HeoOpaTuMocTu. CTaTUCTUUECKUI
cMbIci 3HTponuu. Popmyna bonbimana.

12. I'paHuipl  NPUMEHUMOCTH  MOJEIM  MJEANbHOIO  Tra3a.  YpaBHEHHUE
Ban-pgep-Baanbsca. I30TepMbl peanbHOTO rasa.

2 cemecTp

1. Cunibl B3aUMOJICMCTBUSL B MPHUPOJEC. IIEKTPOCTATUUECKOE TOJe. 3aKOH
Kynona. HanpskeHHOCTB 37€KTpoCcTaTuuecKoro nojst. [IpuHIun cyneprno3uiui.

2. [Torenmman. Teopema 0  UHUPKYJAIMUM  BEKTOpa  HANPSKEHHOCTH
AIEKTPOCTATUUECKOTO MOJs. CBsI3b MKy HANPSIKEHHOCTHIO M MIOTEHIIUAJIOM.

3. OnekTpuyeckuil Tok. [IMOTHOCTh TOKa. YpaBHEHME HENPEPHIBHOCTH. 3aKOH
Owma B nuddepennnansaoit popme.

4. Enunas npupona 35eKTpUYECKOro M1 MarHuTHoro nosis. [lone aBuxymierocs
3apsaa. [IpuHIMn cyneprno3uuy MarHuTHeIX nojiei. 3akon buo-Casapa.

5. [ToTok u UpKyIALKS BEKTOpAa MHAYKIIMU MarHUTHOTO 1oJjsi. Teopema ["aycca
1 TEOpeMa O IUPKYJIALHH.

6. 3aKkoH aeKTpoMarHuTHOW MHAyKiuu Papaznes. [Ipasuno Jlenma. Buxpesoe
ANEKTPUYECKOE IOJIE.

7. Cucrema ypaBHeHWH MakcBenaa Kak 0000IICHUE Pa3pO3HEHHBIX SIBICHHI
3JIEKTpUYECTBA U MarueTusMa. MartepualibHble ypaBHEHHUSI.

8. CgoiictBa  ypaBHeHuid  MakcBemna.  IIpeackazanue — cymiecTBOBaHUS
3JIEKTPOMArHUTHHIX BOJIH.

9. Crioco6s! monspu3anuu ecrecTtBeHHoro cpera. Ilpusma Hukomns. Bpamenue
IJIOCKOCTH MOJISIPU3ALIMY CBETA MPU MPOXO0KACHUH Yepe3 ONTUUYECKU aKTUBHYIO CPELy.

10. [IIkana smeKTpOMarHUTHBIX BOJH. OCOOGHHOCTH ONTHYECKOTO JHamna3oHa.

IToxazarens MpCIOMJIICHUSA CPCABI.
11. Cxema IOnra gns HaOmiognenuss wuHTepdepeHnuu. BpemenHas wu




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemble pe3ynbTaThl 00yUeHHs

OlLieHOYHbIE CPENCTBA

MPOCTPAHCTBEHHAS KOT€PEHTHOCTb.
12. Asnenne mudpakmuu. Judpaxnus Dpenens u Dpaynrodepa. [lpuHiun
['roiirenca-Ppenens.

IlepeyeHb TeOpeTHYECKHX BOMPOCOB K 3a4eTy:

3  cemecTp

1. TennoBoe m3nydenue tena. 3akoH Credana-bonpiiMana. 3akoH cMenIeHUs
Buna. ['mnoresa I1nanka.

2. ®otonsl. /laBnenue ceeta. KopnyckynspHO-BOJTHOBOM Jyalnu3M CBETA.

3. BonHoBble cBolicTBa yacTull. J{inuHa BoaHbI Ae bpoilna. DkcniepuMeHTalbHbIe
MOJTBEPKICHHS TUTIOTE3bI 1€ bpois.

4. IIpuHUUIT ~ HEONPENEIEHHOCTH. CooTHolIeHHE  HEONpEAENeHHOCTEN
I'eitzenbepra. OcobeHHOCTH MpOIEcca M3MEPEHUS B KBAHTOBON MEXaHUKE.

5. @dusnueckoe HUCTOJIKOBaHHE BOJH Jae bpoitna. BonHoBas QyHkius u ee
cBolicTBa. [11O0THOCTH BEpOATHOCTH OOHAPYKEHUS YACTHILIBI.

6. OcHoBHasl 3a7jaua KBaHTOBOM MexaHMKHU. HecTannoHapHoe U cTalMoHapHOE
ypaBHenue llIpéaunrepa.

7. [TpoxokaeHne dYacTHIBI uepe3 MOTEHIHAIbHBIA Oapbep. TyHHENIbHBIN
¢ dexr.

8 IInanerapnas mognenb aroma. Iloctynarsl bopa. KBanTtoBanue sHepruu
BOJIOPOAOTIOJOOHOMN CUCTEMBI.

9. VYpasuenune Illpenunrepa ans aroma Bojgopoaa. KBaHToBaHME MOMEHTa
nMmitynbcea. [IpaBuma otoopa.

10. CrnuH anexTpoHa. KBaHTOBBIE UMCIIa, ONUCHIBAIOIINE COCTOSHUE 3JIEKTPOHA B
atome. KpaTHOCTh BbIpOKI€HUA dHEpreTuueckux ypoBHeu. [Tpunuun [aynm.

11. [TpuHIUN TOXIIECTBEHHOCTH OJMHAKOBBIX YacTUIl. BO30HBI M (EpPMHUOHBI.
KBanTOBBIE pacnipeneeHus.

12. CB00OIHBIE 3JIEKTPOHBI B MeTaiuie. JHeprust @epmu. 30HHAS TEOPUs TBEPIBIX




CtpyKTypHBII

[Tnanupyemble pe3ynbTaThl 00yUeHHs

OlLieHOYHbIE CPENCTBA

JJIEMEHT
KOMIIETCHIINH
TeNl.
13. Macca u sHeprusi CBSI3M aTOMHOTO sifjpa. 3aBUCHUMOCTDH YIEIbHOW SHEPTHs
CBSI3U OT MaccoBoro uncia. O0onouedHass MOAEIb siipa.
14. Tpu Buga B-pacmana. DuepretTudeckuii crektp B-gactuil. Heiitpuro.
15. Knaccugukanus snemeHTapHbIX yacTuil. Jlentousl. JlenToHHbIH 3apsi.
16. Anponsbl. bapuonsslii 3apsa. KBapkoBas Moienb aApOHOB.
YmeTp — TOHMMAaTh COBPEMEHHYI0 HayuHyio | [Ipumepovl IK3aMeHAUUOHHBIX NPAKMUYECKUX 3A0AHUIL:
KApTUHY MHpa C  TOYKHM  3PCHHSA
KIACCHYeCKOi (M3HKH M  KBaHTOBBIX | - OnHOpPOAHBIN CTEpKEHb MAacCOM M = 5 Kr, pacoJIOKEHHBIN BEPTHUKAJIBHO,
TIpeaCTaBICHHIT MOJKET BPaIaTbCs BOKPYI OCH, IMPOXOMAIIEH 4Yepe3 €ro BEepXHUM KoHel. B cpenuny

CTEpKHs MOMaaaeT IMmynist Maccoil m = 10r, jeTsanias rOpU30HTAIBHO CO CKOPOCTBIO
v = 103 M/c, u 3acTpeBaet B HEM. OnpeIe/IuTh KHHETUYECKYIO SHEPTHIO CTEPIKHS Cpasy
rocJe yaapa.

2. PenaATuBUCTCKUN 3JIEKTPOH MMEET KMHETHYECKYyro sHepruwo T, = 0,34 MaB.
Onpenenutbs CKOPOCTh, C KOTOPOW OH ABMXKETCS. CUNUTATh SHEPTUI0 TTOKOS 3JEKTPOHA
mec? = 0,511 M3B.

3. Yriekucsiii ra3 B KoqudecTBe v = 0,8 MoJIei HarpeBaroT H300apUIECKH Tak,
4TO0 ero o0séM yBenuuuBaercs B n = 3,1 paza. Onpenenure U3MEHEHUE SHTPONUU B
3TOM MpoLEcCe.

4. JIBa 6€CKOHEYHO JUIMHHBIX MPSMBIX TPOBO/IA CKPEIICHBI MO MPSMBIM YTIIOM.
ITo mpoBogam TexyT Toku I; = 80A u I, = 60A. PaccTosiHue d mexay mpoBoiaMu paBHO
10 cM. onpeAenuTh MarHUTHYIO MHIYKIMIO B B TOUKE, OJJUHAKOBO YIAJIEHHOMH OT 000MX
MIPOBOJIHUKOB.

5. Koneb6arenbublit KoHTYp uMeeT eMKocTh C = 10 Mk®, nuHAyKTUBHOCTD L = 25
MI'H 1 akTuBHOE conpoTuBieHue R = 1 Om. Yepes ckoibKO KOJIeOaHHMI aMITIUTY 1a TOKa
B 9TOM KOHTYpE€ YMEHBIIUTCS B € pa3?

6. CBer ¢ A=0589HM magaeT HOPMaJIbHO Ha JUGPAKIUOHHYIO PEIIETKY C
nepuonoM d = 2,5 mkm, coxepxkainyro N = 10000 mrpuxos. HaiTu yrioByro mupuny
TUGPAKIIMOHHOTO MAaKCUMYyMa BTOPOTO MOPSAKA.




CtpyKTypHBII

[Tnanupyemble pe3ynbTaThl 00yUeHHs

OlLieHOYHbIE CPENCTBA

AJIEMEHT
KOMITCTCHITHH
Bnaners —  TOJHOCTBIO chopmupoBanubiM | IIpumepst IK3ameHaAyUOHHBIX RPAKMUYECKUX 3A0AHUIL:
MpEeACTaBICHUEM U TTIOHMMaHUEM HAay4YHOU
KapTHHBI MHpa, aIeKBATHOM 1. Yactuna maccel my = 0,1 kr, HABWXKYIIAsCA CO CKOPOCThIO v =3 M/cC,

COBPEMEHHOMY YPOBHIO 3HAHUU

UCIBITaJa YOPYro€ COyAAapeHUE C IOKOMBLIEHCS wvacTulle Maccel m, = 0,2 Kr .
Onpenenuth Kakyro KHHETUYECKYIO SHEPTHIO Mpruolpesia BTopasi 4acTUlla, €Cu nepBas
OTCKOYMJIA IOJT IPSIMBIM YIJIOM K CBOEMY IIEPBOHAYAJIbHOMY HAIIPABIICHUIO.

2. Onpenenutb CKOPOCTh MOJICKYJ a30Ta, MPHU KOTOPOM 3HA4YeHHE (PYHKIIUU
pacripenenenuss Makcgema npu temnepatype T; = 400 K OyzaeT TakuM ke, Kak U JJs
temmeparypsl T, = 500 K.

3. W eanbHbIil 0HOATOMHBIN I'a3 COBEPILAET LUK, COCTOSIINM U3 JBYX U30XO0P
u AByX wuzorepM. Hambompinas M HauMeHbIIas TeMIepaTyphbl IUKIA COCTABIISIIOT
T; =400K u T, =300K, a naubonmpmmii oO6beM B n =4,5 pa3a npeBbIIIACT
HauMeHbIHH. Onpenenute Ko3PPUIIMEHT MOJIE3HOTO ACHUCTBUS TAKOTO IIUKIIA.

4. KBanpaTHas mnpoBojouHas paMKa pacrnojoXeHa B OJHOM IUIOCKOCTH C
JUIMHHBIM TMPSMBIM MPOBOJOM TaK, YTO JBE €€ CTOPOHBI NapajuienbHbl mpoBoay. [lo
paMKe M TNpOBOAY TEKyT ojuHakoBele Toku [/ = 1 kA. Omnpepenuts cuiny F,
JeMCTBYIOIIYIO Ha paMKy, €ClI OJnKaiiias K MpoBOy CTOPOHA paMKHU HaXOAMUTCS Ha
paccTOsIHUU, PaBHOM €€ JUUIMHE.

5. KoH11b! ienu, cocTosien u3 nocieI0BaTesIbHO BKIIOUYEHHBIX KOHIEHCATOpa U
aKTUBHOTO conpotusieHus R = 110 OM, nocoeIMHIIN K IEPEMEHHOMY HaIPSYKEHUIO
¢ aMIUIUTYAHBIM 3HaueHueM U, = 110 B. [Ipu 3ToOM aMminTy1a yCTaHOBUBILIETOCS TOKA
B e /,, = 0,50 A. Haiitu pa3HoCTh (a3 MeXAy TOKOM U M0JIaBaMbIM HAIIPSHKEHHEM.

6. Ilyd4OK eCTeCTBEHHOIO CBETa MAJaeT HAa CHCTEMY H3 ABYX IOCIEI0BATEIBHO
PacIoJIOKEHHBIX MOJSIPU3ATOPOB, YroJd MEXKAY IUIOCKOCTSIMH IPOIYCKaHUS KOTOPBIX
cocraBiseT 30°. Koadduunent noraomeHus nepporo noyspusaropa cocrasiser 10%,
a Broporo — 20%. Kakast 4acTb ”HTEHCUBHOCTH CBETA MPOMIET Yepe3 ATy ONTUUECKYIO
cucremy?




0) Ilopsanok mpoBeeHHUsI MPOMEXKYTOYHON ATTeCTAlMH, MOKA3aTeJIM U KPUTePUH
OlleHUBAHMSA:

CornacHo y4yeOHOMY IUIaHY BHJAMH HPOMEXKYTOYHOM AaTTECTallMd MO TUCIHILIINHE
«Du3ukay SBISIOTCS JBa 5K3aMeHa W 3a4eT. DK3aMEHbl IMPOBOJATCS B YCTHOW ¢opme Mo
9K3aMEHAIIMOHHBIM OWJIeTaM, Ka)JbIi M3 KOTOPBIX COJEPKUT ABa TEOPETUYECKUX BOIMPOCA U
OJIHO MpaKTUYECKOe 3a/1aHue (3amauy). TeopeTrueckne BOMPOCH MMO3BOISIOT OLIEHUTh YPOBEHBb
YCBOCHU 06y‘-IaIOH_II/IMI/IC$I 3HaHHﬁ, a IMPAKTUYCCKUC 3a1aHus BBIABIIAKOT CTCIICHDb
c(hOPMUPOBAHHOCTH YMEHHH W BIAJcHUN. 3a4yeT TPOBOIUTCS B BHUAE COOECEAOBAHHS IO
TEOPETHUYECKUM BOIIPOCAM.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OIICHKY «OTJMYHO» (5 0a/I0B) — 00yUaronuiicss AEMOHCTPUPYET BHICOKUI YPOBECHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMaTHUecKoe M TJyOOKOoe 3HaHue
y4eOHOTro MaTepuasa, CBOOOJHO BBIMOJHAET IMPAKTHUECKHE 3aJaHHs, CBOOOIAHO ONEpUpPYET
3HAHUSAMHU, YMEHUSIMHU, TPUMEHSET UX B CUTYallUsIX MOBBILICHHON CJII0KHOCTH.

— Ha OIICHKY «Xopomo» (4 6amna) — oOydJarouuiicss JeMOHCTPUPYET CPEIHHA YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHbIE 3HAHUS, YMEHHUS OCBOEHBI, HO JOIYCKAaIOTCS
HE3HAYUTENbHbIE OUTMOKH, HETOUHOCTH, 3aTPYJHEHUS IPU BBITOJHEHUH MPAKTUYECKUX 3a/1aHUM,
NepeHoce 3HaHUI U YMEHHI Ha HOBbIE, HECTaHJAPTHBIE CUTYAlIUH.

— Ha OIEHKY «YyIOBJIETBOPUTEIbHO» (3 Oamna) — oOydaromuiics IEeMOHCTPUPYET
MOPOTOBBIM YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIUI: B X0J/i€ KOHTPOJBHBIX MEPONPUSITUN
JOMYCKAIOTCS OUIMOKM, TPOSIBIISICTCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, yMEHUI, HaBBIKOB,
OOy4alolUICS HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHHUS NpPU ONEPUPOBAHUM 3HAHUSMU U
YMEHMSIMU [IPU UX NIEPEHOCE HA HOBBIE CUTYALIUH.

— Ha OIICHKY «HeYJAOBJETBOPUTEILHO» (2 Oamna) — oOydyaromuicss JAEMOHCTPUPYET
3HaHus He Oonee 20% TEOPETUYECKOro Marepuania, JOMYCKaeT CYIIECTBEHHbIE OLIMOKH, He
MOJKET NIOKa3aTh UHTEIJIEKTya IbHble HABBIKU PELICHHS MPOCTHIX 3a/1a4.

— Ha OLICHKY «HEYIO0BJIeTBOPHUTEeIbHO» (1 Gamr) — oOyyaromuiicss He MOXKET MOKa3aTh
3HaHHWA Ha YpPOBHE BOCIPOU3BEACHHS U OOBACHEHUS HUHPOpMAIMU, HE MOXET I[10Ka3aTh
MHTEJUIEKTYaJIbHbIE HABBIKY PEILIEHUS IPOCTBIX 3a/1a4.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

— Ha OLICHKY «3a4TeH0» (3-5 0amioB) — 00yJaromuiicss MoKa3pBaeT CHOPMUPOBAHHOCTh
KOMIIETEHIINH, HaJu4ue TBEPJbIX 3HAHUI MPOrpaMMHOI0 MaTepuaia, TpaMOTHOE U JIOTHYECKOe
U3IIOKEHHWE MaTepuana TIpU OTBETe, JOMYCKAIOTCS HE3HAYHTEIbHBbIC OINUOKU, YBEPEHHO
UCIpaBIIIeMble MOCJE JAONOJHUTEIBHBIX BOIPOCOB, MPAaBUIbHbIE JEUCTBUS MPHU JEMOHCTPALUU
YMEHUI U HAaBBIKOB.

— Ha OIIEHKY «He 3a4yTeHo» (1-2 Oamna) — oOydJaroIMiics TTOKa3bIBAET, YTO PE3yJbTaT
oOydeHHUsl HE NOCTHTHYT, KOMIIETEHIIMN HE C(HOPMUPOBAHBI, HE MOXKET MPEABSIBUTH 3HAHUS HA
YpOBHE BOCTIPOU3BEACHUS U 00BsICHEHHUS MH(OPMAIIUH, JTaXkKe C IIOMOILBI0 HAaBOJIAIIUX BOIIPOCOB,
HE CIOCOOCH MPOJIEMOHCTPUPOBATH YMEHUS M HABBIKH MPH PEIICHUH MPOCTEHIIINX 3a/a4.



