MuHMCTEPCTBO Haykn 1 Bbicllero obpasoBaHusa Poccuinckon ®epepaumnm
depepanbHoe rocyaapcTBeHHoe BrogxeTHoe obpasoBaTternbHoe ydpexaeHue
BbiCLLEro obpasoBaHus
«CaHkT-lNeTepbyprcknii rocygapCTBEHHbIN YHUBEPCUTET NPOMBILLIIEHHBIX TEXHOMNOMMI 1 An3anHay
(cneryntn)

YTBEPXOAK
[MepBbIi NpOpeKTOp, NPOPEKTOP

no YP

A.E. PyguH

11 anpeas 2025, 1o 11 s 202

Pa6ouasi nporpamma AMCLMNMUHbI

| 51.0.09

| ®dunsnka

Y4yebHbIi nnaH:

Kadbenpa:

2025-2026 04.05.01 MNX3 MeaunumHckasa xummna OO Ne3-1-155.plx

[ 52 ]

dnsnkn

HanpaBneHne noaroToBku:
(cneuunanbHOCTL)

Mpodmnb noaroToBKuM:
(cneunanmsaums)

YpoBeHb 06Gpa3oBaHus:

®opma obyueHus:

MnaH yyebHoOro npouecca

04.05.01 dyHgameHTanbHasa v npuknagHas Xmmms

cneyuanmsaumsa "MeguyuHckasa xummna”

cneuyunannteTt

OY4Hasd

KoHTakTHas paboTta obyvatomuxcsi T . doom
Cemectp Cam. | Kontpon, Mpk)gg'?: I'IpOMe;)(i’/T(?LIHOIZ
(kypc ans 3A0) MpakT. nab. paboTa yac. ’
INekuuu 3aHSITUS 3aHSTUS 3ET arrecrayuu

Ml 16 16 16 95,75 0,25 4

1 3aver
PO 16 16 16 95,75 0,25 4

2 Ml 17 17 17 30 27 3 Sksamen
PO 17 17 17 30 27 3

3 Ml 32 16 16 89 27 5 Sksamen
PO 32 16 16 89 27 5
ML 65 49 49 214,75 54,25 12

WUtoro

PMna 65 49 49 214,75 54,25 12

CaHkT-lNeTepbypr

2025




Pabouas nporpamma gUCLMNITMHBI COCTaBMeHa B COOTBETCTBMM C oeeparibHbIM rocy4apcTBEHHbIM 06pa3oBaTenbHbIM
CTaH4apToM BbicLlero o6pasoBaHus No Hanpaenenuto nogrotoskn 04.05.01 dyHgameHTanbHas v NpuknagHast XuMus,
YTBEPXKAEHHBIM Npukaszom MuHobpHaykm Poccum ot 13.07.2017 r. Ne 652

CocrtaButensb (1):

KaHanaaT U3nKo-maTeMaTmyecknx Hayk, [loueHT Bypkosa J1.A.

OT kadbeapbl cocTaBuTENS: MBaHoB KoHCTaHTWH
3aBeayownii kadeapon puanku "eoprueBuny

OT BbINycKatoLen kadenpbi: Hosocenos Hukonam
3asegyowmn kagenpom MeTpoBuny

MeToguyecknin otaen:




1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb ancuunnuubl: ChopmmpoBaTtb KoMneTeHLMM obyyatollerocs B obnacti ouankm Ans Mcnonb30BaHns
3aKOHOB h13NKK, hr3nYeCcKUX METOOOB UCCIEeA0BaHUS U aHanu3a B 06beme, Heob6xoaMMoM A5t IPpodeCCMoHanLHON
[eATeNbHOCTH

1.2 3apgauv AMcUUNNUHbI:

* MI3yunTb OCHOBHbIE (PU3NYECKME 3aKOHbI, FPaHULbI 1 061acTu X NPUMEHEHUS

* PacwumpuTb 1 yrnyoutb 3HaHUS 06 OKpykaloLem Mupe, O XxapakTepe B3auMocBA3n (PU3NYECKMX 3aKOHOMEPHOCTEN U
SIBNEHWUI B NPUPOAE, B YENOBEYECKON AeATENBHOCTH

* Pa3BuTb HaBblkM (OU3NYECKOTO MbILLISIEHUS, YMEHMS paboTaTb ¢ pasnuyHbiMK Npubopamm

» Hayuntb BeCcTM npodheccroHanbHbIv aHanua pesynbTaToB Hay4YHO-11abopaTopHOro aKCrnepumeHTa

* YMeTb BECTM CTATUCTMYECKYlD 0OpaboTKy pe3ynbTaToB 3KCMEPMMEHTOB, CAMOCTOSITENbHO BbIOMpaTb MeToabl
06paboTkM pe3ynbTaToB N3MEPEHUN

1.3 Tpe6oBaHus K NpeaBapUTeNbLHON NOArOTOBKE O6yy4aloLlerocs:
MpenBaputenbHaa NOAroTOBKa NpeanonaraeT co3faHne 0CHOBbLI ANs (DOpMMPOBaHUS KOMMETEHLUMI, YKa3aHHbIX B M.
2, NPU U3y4eHUN OUCLIUNIIUH:

OucumnnuHa 633leyeTCF| Ha KOMneTeHuus, CdDOpMVIpOBaHHbIX Ha npegbigyuiem ypoBHe 06pa3OBaHMﬂ

2 KOMNETEHLUMN OBYYAIOLLErocA, @ OPMUPYEMbBIE B PE3YNIbTATE OCBOEHUA AUCLUUNNUHDbI

OrlNK-4: Cnocob6eH nnaHMpoBaTb paboTbl XMMUYECKOW HanpaBlieHHOCTU, 06pabaTbiBaTb U MUHTEPNPETUPOBaTb
nosly4yeHHble pe3ynbTaTbl C UCNONIb30BaHMEM TeOPETUYECKUX 3HAHUW U NPaKTUYeCKUX HaBbIKOB peLueHusA
MaTeMaTu4eckux n omsanyeckunx sagay

3HaTb: d)l/l3|/|‘-IeCKI/Ie OCHOBbl MeXaHUKH, (bVI3VIKI/I konebaHuin n BOIH, aneKkTpuyecTtea U MarHeTuama, 3NeKTpoaAnHaAMUKK,
CTaTUCTUYECKON (bVI3VIKI/I n TepMoanHaMuKu, KBaHTOBOW (bVI3VIKI/I; CMbICI d)yHLI,aMeHTaJ'IbeIX (bVI3VIHeCKVIX 3aKOHOB, NpMHUMNoB
M nocrtynartoB; WX d)OpMyJ'II/IpOBKM n rpaHuvubl MNPpUMEHUMOCTU; CBA3b LWWPOKOro Kpyra (bVI3VIHeCKVIX ABMEHUA C
d)yHLI,aMeHTaJ'IbeIMVI npuHUnnamMmm n 3akoHamu (bVI3VIKI/I; OCHOBHble MeTOoAbl pelleHuna 3aaady no onncaHuro d)l/l3|/|‘-IeCKI/IX
ABNEHWI; MeToabl 06p360TKVI pe3ynbTaTtoB CbVI3VI‘-IeCKOFO 3KCnepnMeHTa

YMeTb: aHanusnpoBaTh peaynbTaTbl HAGM0AEHNIA U SKCIEPUMEHTOB C NPUMEHEHNEM OCHOBHbIX 3aKOHOB M MPUHLIMMOB (OU3MNKU;
onpenensaTb xapaktep (U3NYEcKMX MPOLIECCOB MO KOMIMIEKCY SKCNepuMeHTarnbHOW MHopmaumum npy NoMoLy rpadukos,
Tabnuu, M ypaBHEHUI

BnapeTb: HaBbikamu pa6OTbI Cc np|/|6opaMV| ana onpeneneHna (bVI3VIHeCKVIX CBOWCTB XMMUYECKUX BELLECTB U COEAUHEHUN;
HaBblkamMy 060CHOBaHMSA CBOUX cy>|<p,eH|/||7| n Bbl60pa MeToaa uccrnegoBaHuA

3 PE3YJIbTATbI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas paboTta

o &
55~ MHHoBaL. dopma
HaumeHoBaHwve u cogepxanue pasgenos, | § 10 CP 4 P
- s Q< | JNek Mp. J1ab. copmbl TeKyLlero
TEeM U y4eBHbIX 3aHATUI ) (vacenl) o

oL (vackl) | (yacwbl) | (vachkl) 3aHATUM KOHTpONA
Pasgen 1. MexaHuka. Teopus
OTHOCUTENBbHOCTYU
Tema 1. KnHemaTuka noctynatenbHOro u
BpaLlaTenbHOro ABMKXEHNS MaTepuanbHOn
TOYKM
MpakTnyeckoe 3aHsaTME: KnHematmnyeckme
XapaKTEPUCTUKN: CKOPOCTb, YCKOpEHUe, 1 3 1 10

nyTb, NepemMeLLleHNE.
JlabopaTopHas paboTta: BBegeHue B Teoputo
norpewHocTen. Metoabl 06paboTkm

pesynbTaToB U3MepeHui 1 K

Tema 2. luHamuka nocTynaTenbHOro u
BpallaTenbHOro ABMXKEeHUs TBepaoro Tena
Mpaktnyeckoe 3aHatue: |, I, Il 3aKkoHbI
HbloToHa Ans nocTynaTenbHOro u
BpaLwaTenbHoro ABmwkeHnsa. MoOMeHT curbl. > 3 > 10
YpaBHeHMe AMHaMUKKU BpallaTenbHoro
OBWXeHnst TBepaoro tena. MoMeHT uHepumm
JlabopaTopHas pabota: OnpegenexHue
MOMEHTa MHepLUM TBepAbIX TEN U NpoBepkKa
OCHOBHOIO 3aKOoHa ANUHAMWKM




Tema 3. CoricTBa NpoCcTpaHCTBa U

BPEMEHU 1 3aKOHbl COXPaHEHUS1 SHEPTUN,
UMMNynbca U1 MOMEHTa MMMyIbca
Mpaktnyeckoe 3aHaTne: Cuna. PaboTta cunbl.
3aKoHbI COXpaHeHWUsI

JlabopaTopHas paboTta: [poBepka 3akoHa
COXpaHEeHMUs SHEPTUn

Tema 4. MNMpuHUUNBLI OTHOCUTENBHOCTH
Mannnes v SnHWTenHa. MNMoctynaTtol
OnHwrenHa. CneyunansHas Teopus
oTHocuTenbHocTH. [NpeobpasoBaHus
JlopeHua. MNMoHaTue 06 obLien Teopun
OTHOCUTENBLHOCTYU

Paspen 2. MexaHun4yeckne konebaHunsa mn
BOJTHbI

Tema 5. MapmoHnyeckme konebaHus.
MasaTHukn. CnoxeHune konebaHumn
lMpakTnyeckoe 3aHATHE: YpaBHeEHME
rapMoHun4ecknx konedaHnin. CnoxeHue
KoneodaHun.

JlabopaTopHas pabota: OnpegenexHue
MOMEHTa MHEepLUN Tena npu nomoLLu
KDVTUIbHbIX konebaHumn

Tema 6. 3aTtyxatowime 1
BbIHY>AeHHble konebaHus. Pe3oHaHc
MpakTuyeckoe 3aHsATUE: YpaBHEHNE
3aTyxarowmi konebannn. OCHOBHbIE
XapaKTePUCTUKM.

JlabopaTopHas pabota: Onpegenenune
norapnMmM4eckoro AekpeMeHTa u
KoadhdmumeHTa 3aTyxaHns

Tema 7. Ynpyrue BonHbel. BonHosoe
ypaBHeHune

JlabopaTopHas pabota: Mi3yueHue cTtosumx
BOMH B HATAHVTOIW CTOVHE

11

12

8,75

Pasgen 3. MonekynapHas wusuka n
TepMoanHaMumKa

Tema 8. OcHoBHoe ypaBHeHne MKT
ngeanbHoro rasa. lepsoe Hayano
TepmoanHamMukn. Misonpoueccel.
TennoemkocCTb.

lMpakTnyeckoe 3aHATHE: YpaBHeEHME
COCTOSIHMSA naeanbHoro rasa. lNMpumeHeHue
nepBOro Hayana TepMogUHaMMKN K
nsonpoteccam

JlabopaTopHas pabota: Onpegenenune
OTHOLLUEHMS TEMNSIOEMKOCTEN BO3ayxa
MeToaoM agmabaTnyeckoro pacluMpeHns

10

Tema 9. Btopoe Hayano TepMoavHaMUKK.
OHTponus

lMpakTnyeckoe 3aHsaTME: BHyTpeHHANA
3HEprns TepMOANHAMUYECKON CUCTEMBDI.
PaboTa rasa. Tennota. VIameHeHne 3HTpOnum
JlabopaTopHas paboTa: N3ameHeHne
SHTPOMNMM NPU N3OXOPUHECKOM OXITaXOEHUM
BO31vXa

Tema 10. CTtatuctmyeckne pacnpegeneHms
MakcBenna, bonbLmaHa

Tema 11. ABneHus nepeHoca. ArperatHoe
cocTosiHMe BelecTBa. [1oBepXHOCTHOE
HaTshkeHue. KanunnsapHbele ssiBNeHus
JlabopaTopHas pabota: OnpegenexHue
cpeaHen anvHel cBobogHoro npobdera u
adbdeKTMBHOIO AnameTna Monekvi

WUtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauum 1 npoMexyTodHas attectaums
(3auerT)

16

16

16

95,75

0,25




Pasgen 4. OnekTpocTaTuka 1 anNeKkTpuyeckunii
TOK

Tema 12. AnekTpuyeckoe nose B BakyyMme.
HanpsKeHHOCTb 3NeKTpoCcTaTUYECKoro nosns.
Teopewma Maycca.

MpakTnyeckoe 3aHsaTMe: 3akoH KynoHa.
OrneKTpocTaTuyecKkoe nore u ero
HanpshKeHHOCTb. MNMpuMeHeHne TeopeMbl
["aycca K pacyeTy nonen B Bakyyme.
JlabopaTopHas pabota: OnpegenexHue
yOEenbHOro 3apsifa arnekTpoHa

Tema 13. MNMoTeHyunan. Lupkynauua sektopa
HaMpPsHXKEHHOCTN 3NEKTPOCTAaTUYECKOTO NONS.
MpakTnyeckoe 3aHsaTme: CBA3b Mexay
HaNPsHKEHHOCTBIO 1 MNOTEHLMaIoM.

Tema 14. INOCTOAHHbIN SNEKTPUYECKNI TOK.
3akoHbl Oma n xoynsa-JleHua
MpakTnyeckoe 3aHsiTme: 3akoH Oma gnsi
OoA4HOpoOOHOro y4acTtka uenun. Pabota n
MOLLIHOCTb TOKa.

JlabopaTopHas paborta: 1./A3mepeHune
3MEKTPUYECKOTO COMPOTUBIIEHUS
TEKCTUNbHBIX MaTtepuanos. 2. iccnegoBaHne
MOLLHOCTN UCTOYHMKA TOoKa U KoadbdmumeHTa
NnonesHoro AencTeus B 3aBUCMMOCTM OT
COMPOTUBIEHNS HArpy3Kkn

Tema 15. QnekTpudeckoe nosne B BELLECTBE.
OuanexkTpukn. MNMonapusaums AN3NeKTPUKOB B
3NeKTpU4Yeckom none

JlabopaTopHas pabota: 1. Onpegenenune
ON3NEKTPUYECKON NPOHNLAEMOCTM XKNOKOCTH
pe3oHaHCHbIM MeTodoM. 2. OnpeaenexHne
ON3NEeKTPUYECKON NPOHULLAEMOCTM TBEPAOTO
ON3NeKTpuKa pe3oHaHCHbIM METOLOM.

Pasgen 5. MarHeTtuam

Tema 16. MarHuTHOE norne B BakyyMme.
3akoHbl MarHeTmMama

MpakTnyeckoe 3aHsaTME: BeKTOp MarHMTHOM
nHaykuuun. 3akoH bro-Casapa-Jlannaca.
Cwuna JlopeHua. Cuna Amnepa. QHeprus
MarHWTHOro Nons

JlabopaTopHas pabota: 1.MccnegoBanne
MarHUTHOro Nons coneHounaa. 2.
OnpegeneHue MHAYKUUM MarHUTHOMO MOJS C
MOMOLLIbIO aHaNUTUYECKNX BECOB.

Tema 17. ABneHne anekTpoMarHUTHOM
WMHAYKUKUK. YpaBHeHna Makceernna B
WHTerpanbHon hopme Ansa Bakyyma
lMpakTnyeckoe 3aHATHE: YpaBHeEHME
Makcsenna

JlabopaTopHas pabota: Onpegenenune
KoadhpmumeHTa B3aUMHON UHOYKUUU OBYX
KaTyLleK U MarHUTHON NPOHULLAEMOCTU
MaTepuana cepaeyHuka

Tema 18. MarHuTHoe none B
BellecTtBe. [lua-, napa- n dpeppomMarHeTunsm.




Paspen 6. OnekrpoMarHMTHbIE BOJIHbI

Tema 19. SnekTpoMarHUTHbIE BOJHBI.
CBoWcTBa aneKTpOMarHUTHbIX BOJTH.
UHTepdepeHuns. Oudpakuns
MpakTuyeckoe 3aHsaTme: OnpegenexHve
NOCTOSIHHON AMMPAKLMOHHON peLLETKN.
JTabopaTopHasi pabota: 1. Qudpakums
N3ny4yeHusi reiMn-HeOHOBOIO nasepa u
onpegeneHne aMameTpa BOJIOKOH 2.
OnpepeneHue onvHbl BOMHbI CBETa Npu
nomMoLM AnpakLuMoHHON pelleTkn 3.
OnpepeneHue AnvHbl BOMHbI CBETa Npu
NOMOLLUM MHTEPdEPEHLNOHHBIX KOorey,
HbtoToHa

Tema 20. Bsaumopgencteme
3NEKTPOMAarHMTHOrO N3y4YeHus ¢
BeLecTBOoM. 3akoHbl Penelis, byrepa.
MonsipusoBaHHOE 3NEKTPOMarHUTHoOe
nanydveHune. 3akoH Manioca

UTtoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTaumm n npomexyTodHas atTectauus
(Ok3ameH)

17

17

17

30

2,5

24,5

Paspgen 7. KBaHTOBas ontuka

Tema 21. TennoBoe n3yyeHue. 3akoHbl
TENnmoBOro U3nyyeHus

MpakTnyeckoe 3aHsTe: OCHOBHbIE
XapaKTepUCTUKN TENJTOBOIO N3MyYeHNs.
Mopenb yepHoro Tena. 3akoH Kupxroda.
3akoH CtedaHa-bonbumaHa. 3akoH
cmeLleHnsa BuHa

Tema 22. dotoadpdekT. AddekT KomnToHa
lMpakTnyeckoe 3aHaTHE: YpaBHeEHNE
OnHwTenHa. "KpacHas rpaHuua”
coToachdekTa. IameHeHne AnuHbl BOSHbI
npu acppekte KomntoHa

JTabopaTopHasi pabota: 1.0npegenexne
paboThbl BbIxoaa hOTO3MEKTPOHOB 2.
M3yyeHne BHyTpeHHero gotoadpdpekta

10

Tema 23. ®opmyna lNnaHka. NocTosHHas
MnaHka. BonHbl ae Bpownnga. KopnyckynsipHo-
BOSTHOBOW Ayanuam

MpakTnyeckoe 3aHATME: COOTHOLLIEHNE
HeonpepeneHHocTen 'en3eHbepra
JTabopaTopHasi pabota: OnpegeneHune
NOCTOsiHHOM naHka ¢ NoMoLL b
ONTMYECKOro NMpomeTpa

Tema 24. BonHoBas dyHkuma. Yactmua B
OAHOMEPHOM NOoTEeHUMaNLHON ame.
YpaBHeHuve LpeauHrepa

IMpakTnyeckoe 3aHaTHE: YpaBHeEHNE
LWpenunHrepa ansa 4actmubl B iMe

13

Paspen 8. ATomHasa cdmsmka. dusmka
TBEepaoro tena. dusmka aTomMHoro siapa

16

Tema 25. CtpoeHune atoma. OnbITbl
Pesepdopaa. Teopus Bopa

MpakTnyeckoe 3aHsaTne: boposckas Teopus
BogopoaonofobHoro atoma

JTabopaTopHasi pabota: OnpegeneHune
NocTosiHHbIX Pnabepra u NnaHka no nuHnam
CrekTpa ucnyckaHusi Bogopogaa

Tema 26. YpaBsHeHune WpeguHrepa ansa
aToma Bogopoaa

12




Tema 27. 30HHast Teopust TBEPAbIX TEN.
Jlasepbl

JlabopaTtopHas pabora: 3y4eHne p-n
nepexoga B NofnynpoBOAHMKaX

Tema 28. CTpoeHue atoMHbIX 94ep.
PaguoaktuBHoCTb. [leneHne saep. AoepHole
peakunn. OnemMeHTapHble YacTuubl
MpakTuyeckoe 3aHatue: OnpeneneHve
nepuoga nonypacnaga pagnoakTuBHOIO
BellecTBa

12

WUtoro B cemectpe (Ha kypce ansa 3A0)

10

KoHcynbTaummu 1 npoMexyToyHas aTtectaums
(Ok3ameH)

32 16 16

89

2,5

24,5

Bcero koHTakTHas pab6ora n CP no
AUCuUUNINHe

168,25

263,75

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eGHbIM NaHoOM He NpeaycMOTPEHO

5. ®OH[1 OLIEHO4HbIX CPEACTB A1 MPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUU
5.1 OnucaHue nokasaresnien, KoUTEpPMEB N CUCTEMbI OLLEHUBaHNA Pe3yibTaToB 00yYeHus

5.1.1 NokasaTenu oueHUBaHUA

Kon
KOMMeTeHumn

MokasaTenu oueHnBaHUA pe3ynbTaToB O6y‘-IeHVIF|

HaumeHoBaHMe OLEHOYHOro
cpencTea

OriK-4

dopmynnpyeT 1 UHTEPNpPeTUPYyeT OCHOBHbIE 3aKOHbI:
MEeXaHWUKN, MONEKYNSIPHON (PM3NKM U TEPMOOUHAMUKM, SFIEKTPUYECTBA U
MarHeTu3ma, KBaHTOBOW (PU3NKN.

PeluaeT TMnoBble 3a4a4m no OCHOBHbLIM pasaenam uUamnkun.
CooTHocuT cnocobbl 06paboTkn pedyrbTaToB y4ebHoro nabopaTopHoOro
3KCrNepMMeHTa C afieMeHTaMu TEOPUM NMOrPELLHOCTH.

5.1.2 Cuctema n KpuTEpPUN OLleHUBaAHUSA

Kputepum oueHnBaHns cchopMMPOBaAHHOCTM KOMMNETEHLIMI

LWkana oueHBaHuns

YcTHoe cobecenoBaHune

MucbmeHHasn paboTa

O6yyatoLmincs NoKasbiBaeT BCECTOPOHHEE
W rnyGoKoe 3HaHWe OCHOBHBIX (PU3UYECKUX
3aKOHOB, CBOGOAHO OPUEHTUPYETCS B
OCHOBHbIX MOHATUAX, TEPMUHAX U
onpeaeneHusax nNpu oTeeTe; yCBOWN
OCHOBHYO 1 3HAKOM C JOMOSIHUTENBHOM

5 (OTAMYHO) nuTepaTypon; 06 bSCHAET B3aNMOCBSI3b
OCHOBHBbIX (hM3NYECKUX 3aKOHOB U UX
3Ha4YeHuWe Ans nocnegytoLlei
npodeccuoHanbHoON AesTeNsHOCTY;
NpoSABNSET TBOPYECKUE CNOCOBHOCTU U
LUMPOKYIO 3PYAMLIMIO B UCMONb30BaHNM
y4eGHOro matepuana.

npenogaBsaTend.

OO6yuvatowminca nokasblBaeT 4OCTATOUHbIN
YPOBEHb 3HAHWI OCHOBHbIX (PU3NYECKMX
3aKOHOB, OPUEHTMPYETCS B OCHOBHBIX
MOHATUSAX U ONPeAeNeHnsIX; YCBOUN

4 (xopoLlo) OCHOBHYIO NUTepartypy; Aornyckaet
He3HauuTenbHble NOrpeLLIHOCTU NP
OoTBeTax Ha BOMPOCHI 3K3aMeHaLNOHHOro
ouneTta u AONONHUTENbHbIE BOMPOCHI




OO6yuvatowmincs nokasbliBaeT 3HAHWSA
y4ebHoro maTepuana B MUHUMarnbHOM
ob6beme; MoXeT chopmynmpoBaTb
pU3nYecKmne 3akoHbl, MOHATUS U
onpepaenexHnsi, Ho Npu 3ToM, Aonyckas
BonblUoe KONMYeCcTBO HEMPUHLIMNNAMBHBIX
OLLMBOK; 3HaKOM C OCHOBHOW NUTEpaTypoOW;
[OMyCKaeT CyLeCTBEeHHbIE OLLUUOKM B
OTBETE Ha 3K3aMeHe, HO MOXET YCTPaHUTb
MX MNof PyKOBOACTBOM MpenogasaTens.

3 (ynoBneTBOpPUTENBLHO)

OO6yuvatowmincsa He MeeT 4OCTaTOYHOro
YPOBHS 3HAHUS ANCUMMNIIVHDBI; HE MOXET
chopMynmnpoBaTb OCHOBHbIE hU3nyeckme
3aKOHbI; MNSI0X0 OPUEHTUPYETCH B OCHOBHbIX
2 (HeynoBNETBOPUTENbLHO) | MOHATUAX M OnpeAeneHnsX; NMoXo 3HaKoM
C OCHOBHOW NUTepaTypon; AOMNyCKaeT npu
OTBETE Ha 3K3aMeHe CyLLIeCTBEHHbIEe
OLUMGKM U HE MOXET YCTPaHUTb UX Aaxe
rnop, pyKoBOACTBOM MpenogaBaTerns.

O6yyatoLmiics nokasbiBaeT BCECTOPOHHEE
1 rnyboKoe 3HaHNe OCHOBHbIX (PM3NYECKMX
3aKOHOB, CBOOOAHO OpPUEHTMPYETCS B
OCHOBHBbIX MOHATUSIX, TEPMUHAX U
onpeneneHusix; yCBOMI OCHOBHYIO U
3HAKOM C JOMOJSTHUTENBHOM NMTepaTypon;
MOXET 06 bACHUTbL B3aMOCBSI3b OCHOBHbIX
PU3NYECKNX 3aKOHOB U UX 3HAYEHME AN
nocnegytowen npodeccuoHarnbHoOn
[eATenbHOCTU; NPosBNseT TBOpPYECKMEe
CMOCOBHOCTU B UCMONb30BaHUN y4eBHOro
mMaTepuana.

3ayTeHo

O6yyatoLmincs He UMeeT JOCTaTOYHOrO
YPOBHS 3HAHUSA OUCUUNINHBI, HE MOXET
cchopMynunpoBaTb OCHOBHbIE hnanyeckme
3aKOHbI; NMOX0 OPUEHTUPYETCS B OCHOBHbIX
NMOHATUSAX U ONpeaeneHnsix; NNoXo 3HaKOM
C OCHOBHOM

He 3a4teHo

nuTepaTypou;fonyckaeT npu oTeeTe Ha
3ayeTe CyLeCTBEeHHbIEe OLUNGKU U He MOXET
YCTPaHWUTb UX AaXe Nof PyKOBOACTBOM
npenopaeaTens.

5.2 TunoBble KOHTPOJIbHbIE 3aA4aHUA UNN UHbIe MaTepuarbl, HeO6XoAUMbIEe ANSl OLleHKU 3HAHUNA, YMEHUH,
HaBbIKOB U (MNN) ONbiTa AeATeNbHOCTU
5.2.1 Nepe4vyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | ®dopmMynnpoBKM BONPOCOB

Cemectp 1

KuHemaTuka nocTynaTesibHOro ABM>XeHusA MaTepmaanon TOYKU

KuHemaTuka BpawaTesibHOro ABM>XeHus MaTepmaanon TOYKM U TBEPOOro Tena

CeAa3sb mMexay NNHENHBIMU 1 YrmOBbIMU XapakTepUCcTukamm OBmxeHus.

OuHamuka nocTynaTesibHOro ABMXXeHu4. MoHaTue LUeHTpa nHepuunn. 3akoHbl HbloToHa

MoHaTne 06 nMnyrnbce, MOMeHTe nMmnynbca, MOMEHTE CUNbl

MomeHT nHepuunm TBepaoro tena

OuHamuka BpawlaTesibHOro ABMXXeHna Teepaoro tena. BTOpOIZ 3akoH HbloToHa ans BpaLwlaTeribHOro ABm>XeHmna

I'Ipe/:J,CTaBneHme 0 MexaHu4ecKom QHEepruun. KuHeTunyeckas, noteHumansHas QHepru4. PaboTa cunbl

3akoH COXpaHeHus MeXaHN4eCKoM Heprun

3akoH COXpaHeHuna nmnyrnbca

Zlale|o| N Jo|luo[sr|w|Nd] =

3akoH COXpaHeHnsa MOMeHTa nMmnyribca




CeolictBa nNpocCTpaHCTBa U BpeMeHn: 0.AHOPOAHOCTbL NMPOCTPaHCTBA, N30TpOoNnAa NpocTpaHCTBa, 0AHOPOAHOCTb

12 BpemeHun. CBA3b C 3aKOHaMu COXpaHeHUs
13 Mpeobpa3oBaHusa koopaNHAT U BPEMEHM B Krnaccuveckon pusmke. MNpuHUmMn oTHocutensHocTn Manunes
14 MoctynaTbl OWHLWTeNHa
15 Mpeobpa3oBaHusa koopanHaT 1 BpemeHu JlopeHua
16 Cnepactsus us npeobpasoBaHuii llopeHua
17 PensTMBUCTCKMIA 3aKOH CNOXEHUS CKOPOCTEN. PenaTuBncTckas gMuHaMmmka
18 B3anmmocBsa3b macchl 1 aHepruun. dopmyna SnHWTENHa
19 MoHATne 06 o6LLUEe TeopuUn OTHOCUTENBHOCTHU
20 KonebaTtenbHoe ABmxeHue. FapMoHMYeckme nuHenHble kornebaHus
21 CnoxeHne ogHOHanpaBneHHbIX U B3aUMHO NepneHAMKYNSPHbIX konebaHui
22 3aTyxatwwme konebaHus
23 BbIHyxaeHHble konebaHus. Pe3oHaHC
24 BonHbl B ynpyron cpege
25 YpaBHeHue nrocKom BOMHbI
26 BonHoBoe ypaBHeHune
27 OcHoBHble nonoxeHuns MKT rasos. VigeanbHbi ras
28 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, [lanbtoHa
29 MapameTpbl MaKPOCOCTOSAHMS CUCTEMBI. TepmognHamunyeckas TemnepaTtypa 1 AaBreHne. YpaBHeHUe
MeHpeneeBa-KnanenpoHa
30 Yucno cteneHen ceoboabl Monekyn naeansHoro rasa. Pabota u BHyTPEHHSIA SHeprusa naeanbHoro rasa
31 lMepBoe Havyano TepMoaMHaMUKN
32 Msonpoueccel
33 TennoeMKkocTb MaeansLHOro rasa
34 ApnabaTtndeckuii npouecc. YpaBHeHue aguabaTbl
35 MoHaTne 06 aHTponum no Knaysuycy. Kayectso aHeprum
36 CratucTtudeckmi Bec. QHTponus no bonbumany
37 BTopoe Ha4yano TepMoanHamMunKm
38 PacnpegeneHvne monekyn no ckopoctsim (pacnpegenexHve Makcsenna)
39 BapomeTpuyeckasn popmyna.
40 PacnpegeneHvne monekyn no aHeprusim (pacnpegenexHve bonbumaxa)
41 dusmyeckas knHeTnka. CpeaHsasa AnvHa cBoboaHoro npodera n ahPeKTUBHBIN AUaMeTP MOJSIEKY
42 ABneHuns nepeHoca
43 ArperaTHoe cocTtosiHMe BelecTBa. Kpuctannumyeckue n amopdHble Tena
44 YpaBHeHUe COCTOAAHMA peanbHoro rasa. Misotepmbl peanbHoOro rasa
45 dazoBble nepexoabl. TporiHas Touka
46 Mopenu cTpoeHus xugkocten. [NoBepxXxHOCTHOE HaTsXkeHne. KanunnspHble aBneHns
Cemectp 2
47 OnekTpuyeckune 3apsabl. Mogenb To4e4HOro 3apsida U MOAENU C HenpepbiBHbIM pacnpegeneHnemM 3apsga
48 3akoH KynoHa. HanpseHHOCTb 3neKTpocTaTU4eckoro nonsi.
49 lMoTok BEKTOpa HaMNpsPKEHHOCTU aneKkTpocTaTnyeckoro nons. Teopema Maycca gns Bektopa E
50 PacuyeT anektpuyeckoro nonsi cepbl C NOMOLLBI0 Teopembl [[aycca
51 PacuyeT anektpuyeckoro nonsi 6eckoHeYHOM MIOCKOCTU C MOMOLLbIO TeopeMbl Faycca
52 PacuyeT anekTpuyeckoro nons 3apshkeHHOro wapa ¢ NoMoLLbo Teopemsbl [[aycca
53 PacuyeT anekTpuyeckoro nons 3apsiKeHHOro umnmHapa ¢ noMoLLblo Teopemsbl [Maycca
54 MoTeHumnan aneKkTpocTaTU4YeCcKoro Nong.
55 MoTeHuunan nons 3apsixeHHon cdepsl
56 B3ammocBs3b Mexay HanpsXXeHHOCTbIO U NOTeHLManom
57 Linpkynsuma sektopa E. Teopema o unmpkynsumm sekropa E
58 MocTosiHHbIN anekTpuyeckmn Tok. Cuna Toka. BekTop nnoTHOCTM Toka
59 3akoH Oma B uHTerpansHon n auddepeHumnansHon hopmMax.
60 OnekTpoaBMXKyLLas cuna UCTOYHUKa Toka
61 3akoH [xoyns lNeHua B MHTerpansHon u auddepeHumansHom hopmMax
62 OnekTpunyeckoe none B BellecTse. [MonspHbIe N HENONSIPHbIE ANANEKTPUKN
63 [nanexkTprkn BO BHELLHEM 3MeKTpuyeckom none. BekTop nonsipusoBaHHoOCTU. [uanekTpuyeckas

npoHNUaeMoCTb




64 MarHuTHOoe none B Bakyyme. BekTop MarHMTHOM MHOYKLMK

65 MHAayKumMs MarHUTHOro Nons NpsAMONIMHEHOro NPpoBoAHMKa ¢ TokoMm. 3akoH bBuro Casapa Jlannaca

66 Mone kpyroBoro Toka

67 3akoH Amnepa. Pamka ¢ TOKOM B MarHUTHOM Mosie

68 Cwuna JlopeHua

69 lMoTok BekTOpa MarHUTHOM MHAYKUMK. Teopema Maycca Ans MHQYKUUM MarHUTHOTO Moss

70 Teopema O UMPKynaunm nHayKuMm MarHUTHOro nojid no 3aMKHyTOMY KOHTYPY. 3aKoH MOHOro TokKa.

71 MarHuTtHoe none coneHounga. MarHuTHoe none Topovaa

72 ABneHne anekTpomarHMTHON MHAyKunn. 3akoH Papages JleHua

73 fBneHve camonHaykumn. IHOYKTUBHOCTB KOHTYpa

74 B3aanmHas uHgykuusa. TpaHcdopmaTop

75 OHeprusa aneKkTpnYeckoro n MarHUTHoro nons. Bektop MNMonHTUHra

76 YpaBHeHua Makceenna B HTerpanbHon dopme 4518 Bakyyma

MarHuTHoe none B BeLlecTBe. BeKTOp HaMarHM4eHHoOCTH. Hal'lpﬂ)KeHHOCTb MarHuTHoro nons. MarHuTHas

77
NPOHNLIAEMOCTb

78 YpaBHeHua Makceenna B avuddepeHumnansHon popme

79 Buabl marHeTvkoB. [JuamarHe Tk U napaMmarHeTmkm

80 deppomarHeTukm

81 SﬂeKTDOMaFHVITHbIe BOMHbI. CBONCTBA ANEeKTPOMAarH1UTHbIX BOJTH

82 WHTepepeHuns ceeTa

83 MHTepdepeHUnst B TOHKUX MIIEHKaX

84 MpuHumn MNovreHca PpeHens

85 HOudpakuunsa ceeTta. Metog 30H PpeHens

86 Oundppakunsa PpayHrodepa Ha wenu. AndpakumoHHasa  pelleTka

87 Monsapusauus ceeTa. Buabl nonsipusaumm

88 Monspusatopsl. 3akoH Mantoca

89 Monsapusaumsa npu oTpaxeHun 1 npenomneHmun ceeta. 3akoH bptoctepa

90 [BonHoe nyyenpenomneHue B Kpuctannax. Juxponsm

91 UckyccTBeHHOe ABoviHOE nyyenpenomnenune. ekt Keppa

92 OnTuyeckas akTMBHOCTb BellecTB. Addekt Papages

93 PaccesHue ceeta. 3akoH Panes

94 MornoweHne ceeTa. 3akoH byrepa

Cemectp 3

95 Tennosoe nanyyeHwue. MNoHATUE 06 abCONMOTHO YepHOM Tene

96 3aKoHbI TeNOBOro N3ny4yeHns

97 dopmyna Panes-[xuHca. YneTpadumonetoBas katactpoda

98 Mmnotesa MNnaHka. QHeprus hoToHa

99 dopmyna MnaHka ana uanyyeHus abcosnoTHO YepHOro Tena

100 BHewwHun boToadhdpekT. 3akoHbl hoToaddekTa

101 dopmyna AnHwTenHa anga doTtoaddekTa

102 Oddekt KomntoHa

103 KopnyckynspHo BONHOBOW Ayann3m MUKPOOOBEKTOB

104 N'mnoTesa ge Bponnsa. BonHel ae Bponna

105 | OcobGble cBoricTBa MMKPOOHBEKTOB

106 CooTHoLeHus HeonpeaeneHHocTel enseHbepra

107 CnencTteusi COOTHOLLIEHUS HeonpeaeneHHocTel en3eHbepra

108 BonHoBas dyHkums. MprMHUMN cynepnosnuun B KBAHTOBOW MeEXaHuKe

109 YpaBHeHue WpeauHrepa ans cBo6oagHOM YacTuupl

110 YacTtuua B 6eckoHeYHo rnyboko o4HOMEPHOM NoTeHUManbHom asme. KBaHToBaHWE aHeprum

111 Ctpoenune atoma. OnbiTbl Pesepdopaa

112 MoctynaTtel Bopa

113 OnbiT ®paHka u Nepua

114 Teopus bopa aToma Bogopoaa 1 BoAOpOAoNoA00HbIX MOHOB

115 3aKOHOMEPHOCTM B aTOMHbIX CMEKTpax

116 HepocTtatku Teopumn bopa




117 YpaBHeHue LLpeguHrepa gng atoma Bogopona

118 KeaHToBbIE Yncna. MNpocTpaHCTBEHHOE KBAHTOBaHME

119 MpuHuun Maynm

120 MHoroanekTpoHHble aToMbl. [epunogudeckuin 3akoH MeHgeneesa

121 30HHas Teopus TBepabix Ten. Metannbl, OUaNEKTPUKN

122 MonynpoBogHwukK. NMpoBogumMocTn p 1 n TUNOB

123 C/vMMeTpUYHbIE N aHTUCMMMETPUYHbIE BOMNHOBbIE PYHKLUMMN. BO30HbLI 1 hEPMUOHBI

124 | CraTtuctuka ®epmu-Anpaka. YpoeHb depmu

125 KoHTakTHast pasHOCTb NoTeHuMarnos

126 TepmoanekTpuyecTBo. Tepmonapa

127 p-n nepexon

128 MonynposBogHMKOBbLIE TPUOA,

129 | CnoHTaHHOE U BblHYXXAEeHHOe nsny4veHue. Jlasepsol

130 TpexypoBHeBas cxema fasepHol reHepauun. MetactabunbHbIN YpOBEHb

131 UeTbipexypoBHEBasi CXxema fasepHon reHepauum

132 HekoTopble NpMMeHeHUs nasepHoro N3ny4yeHns

133 CTpoeHune aTtoMHOro sapa. QHeprusi CBA3M HYKNOHOB B sigpe. N3oTonbl

134 | OedekT maccel. YaoenoHas aHeprusi CBA3W HYKMOHOB B siape. AnepHble cunbl

135 Mopenu sgpa

136 PagunoaktuBHOCTb. 3aKOH paguoakTMBHOIO pacnaja

137 Buabl pagmnoakTuBHOro pacnaga

138 AnepHble peakumu. LienHasa peakumsa Ha MeaneHHbIX HeMTpoHax

139 AnepHbit peakTtop

140 TepmosigepHas peakumsi

141 BsaumopencTteue PaanoakTMBHOIO n3ny4eHua c BellecTBoOM. Buonoruyeckoe gencraeme paanoakTnBHoOro
n3ny4yeHus

142 Knaccudukaumsa anemeHTapHbIX Yactuu. [NoHaTue o ctaHaapTHOM Mogenu

143 KBapkoBas mogernb sapa

5.2.2 TunoBble TeCcTOBble 3a4aHUSA
He npegycmoTpeHo

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHusA (3agaym, Kemcbl)

1. TBepaoe Teno BpaLlaeTcsi BOKPYr HEMOABWMXHOWM OCK MO 3akoHy ¢ = 6t-2t%, paag. HalTn yrnoBoe yckopeHue B
MOMEHT OCTaHOBKM Tena.

2. Teno maccom 2 kr nepemelyaetcsa cunov F Boonb ocn x. KoopanHata Tena MeHsieTCcs No 3akoHy X=2t%+t +1, m.
Kakyto paboTty coBepwnTt cuna 3a 2 c?

3. 3a Bpems 1c amnnuTyda 3aTyxawwmux konebaHuii MasTHUKA yMeHbLlUMNachk B € pa3. KakoB koadhduumneHT
3artyxaHus 3?

4. B HekoTOpOW TeMnepaTypHOn 06nacTy 3HTPONNSA TEPMOAMHAMMNYECKON CUCTEMbI MEHSIETCH C TEMMNepaTypoWn
no 3akoHy S=5T, [x/K. Kakoe konn4yecTBo TennoTbl nony4aeT cucrema npu

obpatumom HarpeBaHuu B aTon obnact ot T1 =100 K go T2 =200 K?

5. B anekTpoctaTnyeckom none, obpasoBaHHOM CUCTEMOW pacnpefeneHHblX 3apsagoB, NoTeHUMan MeHsaeTcs no
3aKoHy (p=4x2+3z2, B. HanTn HanpsXeHHOCTb 3NEeKTPUYECKOro Nons B TOYKE C

KoopguHatamm x=1m, z=1m.

6. OnpegenuTb CKOPOCTL 3M1IEKTPOHA, MpOoLIEeALIEro YCKOPSOLWY pa3HOCTb noTeHumanos Ap=2,4 B.

7. Cvna Toka B NpOBOAHUKE paBHOMEPHO Bo3pacTtaeT oT 0 A0 4A B TeyeHue 4c. Onpegenutb 3apsa,
npoLueaLWwmnin Npu 3TOM NO NPOBOSHUKY .

8. MarHunTHbIN NOTOK Yepes coneHoua paseH 125B6. MHAYKTMBHOCTL 3TOro coneHonaa 5MH. Onpegenutb
KONMM4eCcTBO BUTKOB COMeHomaa, eCnn no HeMy NpoTeKkaeT TOK Curon 5A.

9. Jlyu cBeTa, npoxoas 4Yepes cnon nbaa (n1 =1,31), nagaet Ha anmasHyto nnacTnHky (N2 =2,42), 4acTU4HO
oTpa)kaeTcs, YacTU4HO npenomnseTcs. Kakum gosmkeH 6biTb yron nageHus,

4YTOObI OTPaAXEHHbIV MyY ObINT MaKCUMarbHO NONAPU30BaH?

10. OnpenennTb ANWHY BOMHbI, OTBEYAIOLLEA MAaKCUMYMy UCNyCKaTeNbHOW CNOCOBHOCTU abCoOnMOTHO YEPHOTO
Tena, ecnv ero aHepreTnyeckas cBeTMMOCTb paBHa 3BT1/cm2.

11. OnpegennTb MakCUManbHYy0 CKOPOCTb (DOTOINEKTPOHOB, BbIPbIBAEMbIX C MOBEPXHOCTU LIMHKA, N3MNyYeHnem
C AnvnHou BosHbl 200HM.

12. Kakomy yrny paccesiHusi oTBeqaeT MakCMarnbHOe KOMNTOHOBCKOE CMeLLeHUe ANvHbI BOMHbI?

13. Haintu anuny BonHbl e bponna ans anekTpoHOB, NPOLIEALWNX YCKOPSOLLYH Pa3HOCTbL NOTEHLMANoB
A@=100 B. HayanbHOI CKOPOCTbIO 3NEKTPOHOB MOXHO NpeHebpeYb.

14. O nnTenbHOCTb BO30YXOEHHOro cocTosiHUS aToma Bogopoaa 10 ¢. Yemy paBHa HeonpeaeneHHOCTb B
onpegeneHnn aHepreTM4eckoro yposHs atoma?




5.3 MeToauyeckue MmaTepuansi, onpegensiowme npoueaypbl oOLeHUBaHUA 3HaHUI, YMeHUW, BnagaeHun (HaBbIKkOB
1 (MNK) NpaKkTU4eCcKoro onbiTa AeATeNIbHOCTH)
5.3.1 YcnoBusa gonycka o6y4arollerocs K NpomMexXyTo4yHOM aTtTecTauum 1 Nopsaok NMMKBUAALNM akageMUYecKkomn

3aA40JI)KeHHOCTU

lMpoBegeHve NPOMEXYTOYHON aTTecTaLuumn pernameHTMPoOBaHO NokanbHbIM HOpMaTUBHbLIM aktom CI6IYITa
«lNonoxeHne 0 NpoBeAeHNM TEKYLLEro KOHTPOMS yCreBaeMoCTU 1 NPOMEXYTOYHOM aTTecTaumny oby4aroLmxcs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOMW aTTecTauuMm No gucumnimnHe

YcTHas +

NMncbmeHHas

KOMﬂbPOTepHOG TecTnpoBaHue

5.3.3 Oco6eHHOCTU NpoBeAEeHUSA NPOMEXYTOYHOM aTTecTaunm No AUCUUNInHe

*B0o3MOXHOCTb NoNb30BaTbCA CNPaBOYHbLIMU Tabnuuamm, KanbKynaTopom;
*Bpemsa Ha noarotoBky oTBeTa no 6unety 45 MUHYT.

ET]

6. YYEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECIMNEYEHME AUCLUUMJIUHDBI
6.1 YyebHasa nutepaTtypa

ABTOp | 3arnasue MN3paTenbcTBO | [oa nspaHus | Ccbinka
6.1.1 OcHoBHas y4ye6Hasa nutepaTtypa
Bonkos, A. ., Kypc domsnkn. KeaHToBas EkaTepuHbypr: http://www.iprbooksh
MoB3Hep, A. A, dumamka Yparnbckuii 2017 op.ru/106401.html
Menkux, A. B. denepanbHbIi
yHuUBepcuTeT
Omutpresa, E. . dusmka Capatos: A Nn 3p 2019 http://www.iprbooksh
Megua op.ru/79822.html
KpacHos, 1. O., ®dunsmka. B 2 yacTtsax. 4.1 KpacHosipck: Cubupckui http://www.iprbooksh
KyapsiBuesa, O.A, FocyﬂapCTBeHHbIVI op.ru/1 07230.html
Mapkosa, O. 0., YHWBEPCUTET Hayku 1 2020
tOwikosa, E. 0. TEXHOOrNi UMEeHM
akagemuka M. ©.
PeweTHeBa
Bornkos, A. 9., Kypc dounaukn. B 2 Tomax. T.1. http://www.iprbooksh
Jlymnuesa, T. I. dusnyeckme oCHOBBI . op.ru/105812.htmi
mMexaHukn. MonekynspHas Aoweu: 'D'OHe""K_””
dun3nka n TepmognuHamumka. HauUoHanbHbIN 2019
OnekTpocTaTuka. TEXHUHECKIN
[MOCTOSAHHBIV SNEKTPUYECKUN yH1BEpCUTET
TOK. QneKkTpoMarHeTnam
6.1.2 lononHuTenbHas y4yebHas nutepartypa
CabbinuHckui, A. B. dunsnka B 3agavax Y.2. Benropoa;: Benropoackuii http://www.iprbooksh
OneKkTpocTaTuka, rocyjapCTBEHHbIN op.ru/106207.html
MOCTOSIHHbIN TOK, TEXHOIOrMyecknmn 2019
ANEeKTpoOMarHeTnsm yHuBepcuteT um. B.T.
Lyxosa, 36C ACB
Hacohos, A. [., dusmka B npumepax n BapHayn: AnTanckuii http://www.iprbooksh
HoBuunxuna, T. U., 3agadax rocyaapCTBEHHbIN 2017 op.ru/102878.htmi
HeHucosa, H. H. negarormyeckun
yHUBEpCcUTET
Kabnykosa H.C. ®dunsmka. OCHOBHbIE 3aKOHbI http://publish.sutd.ru/
MEeXaHVKN U MOJSIEKYNSAPHON cne.: cnieryntq 2019 tp_ext_inf_publish.ph
U3nKn p?id=2019125
CrenaHoBa, B. A,, dunsmnka. MexaHuka n Mocksa: Mapartenbckuin 2020 http://www.iprbooksh
YBapoBa, N. ®. MoreKynapHasi dousmka Oom MNCuC op.ru/106744 .html
3103uH, A. B., dusmka. Y.1. MexaHuka Mockea: AkageM1ieckuii http://www.iprbooksh
Mockosckuin, C. B., ) 2020 op.ru/110169.htmi
Typos, B. E. npoekT
MepmuHos, A. B., O6was cduanka. 3agaum ¢ Caparos: By3oBckoe 2020 http://www.iprbooksh
Bapkos, HO. A. peLlueHnsMmn obpa3soBaHue op.ru/95156.html




6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CNPABOYHbIX CUCTEM

1.EQWHBIN nopTan UHTEPHET TecTMpoBaHusa B cdepe obpasoBaHusa [OnekTpoHHbIn pecypc]. URL:http://www.i-
exam.ru/.

2 MHdopmaumoHHas cuctema «EguHoe okHo goctyna k obpasoBaTtenbHbIM pecypcamMy» [ONeKTPOHHbIA pecypc).
URL:http://window.edu.ru/.

3.YuyebHo-06pa3oBaTenbHas usnko-matemaTnyeckas bubnmorteka [OneKTpoHHbIA pecypc).
URL:http://eqworld.ipmnet.ru/ru/library.htm./

4.dun3n4eckmin HpopMaUMOHHbIV nopTan. [OnekTpoHHbIi pecypc]. URL:http://phys-portal.ru/

5.Bca dusmka. MNMosHaBaTenbHbIV nopTan. [OnekTpoHHbin pecypc]. URL:http://www.all-fizika.com/

6.Matepuansl IHdopmaLmoHHO-06pa3oBaTenbHOM cpefbl 3ao4Hon hopmbl 0byveHns CM6ryrnTa
[OnekTpoHHBIN pecypc].

URL:http://sutd.ru/studentam/extramural_student/.

7. AnekTpoHHO-6MbnunoteyHas cuctema IPRbooks. URL:http://iprbookshop.ru/.

8.0nekTpoHHas bubnuoTeka y4ebHbix naganHun CroerynTd. URL:http:/publish.sutd.ru/.

6.3 Nepe4veHb NULEH3MOHHOIO N CBO60OAHO pacnpPOCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepuanbHO-TEXHMYECKOMN 6a3bl, HeO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsimHe

J'Ia60paTopHoe o6opyp,OBaHme Ana ndyvyeHua pasgenos KBaHTOBOW ONTUKN U ANEeKTpocTaTuka n 3ﬂeKTpW—IeCKMl71
TOK.

AyauTopus OcHalleHne

MynbTuMeauiiHoe obopyagoBaHue, crneumannanpoBaHHas mebenb, Jocka
JlekumoHHas Y A PYA 4 P A
aygutopus

CneunanuanpoBaHHasi Mebernb, Jocka
YyebHasa ayautopust
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