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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[porpamMmy auciuIUTHEL pa3padorai(a)(u): goreHT, K.H. ['paueBa V.H. (Kadenpa odmeit pusuku, OtaeneHue pu3nKm),
Irina.Gracheva@Xkpfu.ru ; gonenr, k.H. [lynoB E.H. (Kadeapa ¢pusuku tBepaoro tena, Otaenenue Gu3nuku),
Evgeny.Dulov@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIHH npuooperaemMoii KoMIeTeHIUH
OIlIK-1 CriocoOeH pelarth 3a1a4u npoecCHOHAIBHON JIESITENIbHOCTH HA OCHOBE MTPUMEHEHH S
eCTECTBEHHOHAYYHBIX ¥ OOLIEMH)KEHEPHBIX 3HAHUH, METOJOB MaTEMaTHYECKOTO aHaIN3a 1
MOJIe/IMPOBAHUS
IK-2 "OTOBHOCTB MPOBOAUTH IKCIIEPUMEHTAJIbHBIC UCCIIEIOBAHUS 110 CUHTE3Y U aHAIU3Y
MaTepuaIoB U KOMIIOHEHTOB HAHO- M MUKPOCHCTEMHOM TEXHUKH
VK-1 CriocoOeH OCyIIECTBIATh NOUCK, KPUTUUECKHUI aHATU3 U CUHTE3 MH(OPMALMH, TIPUMEHSThH
CHCTEMHBII TIOOXOJ IJIs1 pellleHus IOCTaBIeHHbIX 32434

OO0yyarnInuiics, OCBOUBIINN JUCHUIUIUHY (MOIYJIb):
JloJKeH 3HATh:

- OCHOBHBEIC (I)I/ISI/I‘ICCKI/IC ABJICHUA 1 OCHOBHBIC 3aKOHBI 06III6171 (I)I/I3I/IKI/I, BKJIIOYAOIIYIO: KIIACCUYECKYI0 MEXAHUKY,
MOJIEKYJISAPHYIO q)HSHKy, QJICKTPUIECTBO U MArHeTU3M, OINTUKY; 'PAHULIBI UX IPUMEHUMOCTH;

- OCHOBHBIE (pU3MUECKHe BETUUMHBI 1 (PU3MUYECKHEe KOHCTAHTBI, MX ONpeeleHre, CMBICH, CIOCOOB! U €AMHULIBI X
U3MEpEHHUS;

- (hyHIaMeHTaIbHbIe (PM3UUYECKUE OMBITH U X POJIb B Pa3BUTUM HAYKH;
- Ha3HAYEHHE U MPUHIIUIIBI ISUCTBUS BAXKHEHUIINX (PU3MYECKUX ITPUOOPOB.

JHoKeH ymeTs:

- IPUMEHSATh OOLIMe 3aKOHBI 00N (PU3NKH AT pelieHUs KOHKPETHBIX (PM3NYECKUX 33a4 U Ha MK ANCLHMIUTMHAPHBIX
rpaHuax (PU3MKHU C IPYrUMH 00JACTSIMU 3HAHWH;

- MMOJIb30BATHCA OCHOBHBIMU U3MEPUTCJIbHBIMU l'[pI/I60paMI/I, HCHOJIb3YEMBIMU B pas3fiejiax 06meﬁ (l)I/I3I/IKe, CTaBUTH U pelIaTb
npOCTeﬁmne 9KCIIEPUMECHTAJIbHBIC 3a/1a4H 10 CI)I/IBI/IKe;

- Ha OCHOBAHHMM HAaOJIOJEHUI ¥ SKCIIEPUMEHTOB CTPOUTh MaTeMaTHYECKHe MOAESIN NPOCTEAIINX (PU3NUECKUX SIBJICHUH 1
WCIIOJIb30BAaTh IS U3YUEHHsI STUX MOJEJIEN JOCTYIHBIM MM MaTeMaTH4ECKUi anmnapar.
JloyKeH BiajeTh:

- HABBIKAMHM IKCIIEPUMEHTATIBHOTO U TEOPETUUECKOTO aHaM3a (PU3UUECKUX SIBJICHUH, C TIO3UIIUK KJIACCUYECKUX
(pr3rueckrx B3aMMOJEUCTBHI M 3aKOHOB 001Ier (PU3KKH;

- HaBBIKaMM pabOTHI C OCHOBHBIMH U3MEPHUTEIIbHBIMU MTPUOOpaMH;
- HAYQJIbHBIMU HABBIKAMU PaOOTHI C YUeOHOM U HAYYHOM JIUTEPaTypOii;

JloJKeH IeMOHCTPUPOBaTh CIOCOOHOCTh ¥ TOTOBHOCTb:

- IPUMEHATH NOJTyUeHHbIE 3HaHWS Ha TIPaKTHUKE;

- pemiaTh 3aJaun U3 00IACTH KIIACCUYECKOH 001Ier (PU3HUKH;

- paboTaTh C COBpeMEHHBIMH 00Pa30BaTeNIbHBIMU 1 MH(OPMALIIOHHBIMU TEXHOJIOTUSIMH.

2. Mecto guctmmmmasl (MoayJist) B ctpykrype OIIOII BO

HaHHas aucuumuimHa (MoayJib) BKJoueHa B pasaen "b1.0.12 ducuumiunsl (Moay/u)" OCHOBHOM MPOo(hecCHOHAIbHON
oOpasoBaresbHON nporpammsl 28.03.01 "HanotexHOMOrMKM 1 MUK pocrcTeMHast TexHUKa (CHHTE3 M AMarHoCTHKA
HaHOMAaTepUaJloB, KOMIIOHEHTHl MUKPO- M HAHO3JIEKTPOHHOW TEXHUKM)" ¥ OTHOCHTCS K oOsi3arensHoi yacti OITOIT BO.

OcBauBaercs Ha 1, 2, 3 kypcax B 1, 2, 3, 4, 5 cemecTpax.

SAEKTPOHHBH
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3. O0peM aUCHUNINHLI (MOIYJIsI) B 3aUeTHBIX eIHHHIAX ¢ YKa3aHHEeM KOJHNYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO pa0oTy 00y4awImuxcs ¢ npemnogasareiemM (0 BHAaAM YUeOHbIX 3aHATHII) H HA CAMOCTOSTENbHYIO
padoTy odyuarommxcsa

O01mas TpyJOEeMKOCTb AUCHUILUIMHBI COCTaBIIsieT 22 3aueTHbIX(ble) eiuHuI(bl) Ha 792 yaca(oB).

KonraktHast pabota - 466 yaca(oB), B TOM 4YuCJIe JIEKIUH - 168 yaca(oB), mpakTuueckue 3ausTus - 124 daca(oB), 1abOpaTOpHbIe
padoTsl - 174 yaca(oB), KOHTPOJIb CAMOCTOATEIbHOM PaboTHI - 0 yaca(oB).

CamocrositenbHas padota - 164 yaca(oB).

KouTposnsb (3auét / x3amen) - 162 yaca(oB).

dopma IpOMEXYTOYHOTO KOHTPOJIsI AUCLIMIUIMHBL: 9K3aMeH B 1 ceMecTpe; 9K3aMeH BO 2 CeMeCTpe; 9K3aMeH B 3 ceMecTpe;
9K3aMeH B 4 ceMecTpe; 9K3aMeH B 5 cemecTpe.

4. Conep:xaHue QUCHHUILIAHBI (MOdYJIsI), CTPYKTYPHPOBaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHieM 0TBeJeHHOro Ha
HUX KOJIHYECTBA aKaJeMHY€CKHX YaCOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa M TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITeJbHOM Pa6oThI 0 JUCHUILINHE (MOIYJIIO)

Bujabl 1 yacbl KOHTaKTHOI PadoTHI, Camo-
HX TPYAOEMKOCThb (B Yacax) cTod-
N Pa3zfennt iucuunumnst / Ce- Ulexuun, Texuun{IIpaktu-[lipakru-/lagopa-/Iladopa- TeJb-
Moay.Jist MECTP| Bcero | B 3J. | YeCKHe | YeCKHe |TOPHBIE [TOpHbIe | Hasd
¢dopme BaHsTHA,| B 3J. [padoThl,| B 3. pa-
Bcero | popme | Bcero |copme | 6oTa
1. [Tema 1. Beenenue 1 2 0 0 0 0 1
2 EeMa 2. KI/IHCM?}TI/IKa MaTepHaIbHOI TOUKH. 1 4 0 6 0 4 0 5
MHEeMaTHKa TBEPAOTO Tesla
3 Tema 3. [IluHAMHUYECKUI METO/, OIUCAHUS 1 6 0 6 0 5 0 6
MEXaHUYECKUX CUCTEM
4. |Tema 4. 3akOHBI COXpaHEHHUsI B MEXaHUKE 1 2 0 5 0 3 0 2
5. [Tema 5. 3akon tsrorenus HeloToHa 1 2 0 2 0 2 0 1
6. Tema 6. OCHOBBI MEXaHUKH aOCOIIOTHO TBEPIOTO 1 4 0 4 0 3 0 2
Tesa
7 Tema 7. OCHOBBI MEXaHUKHU aOCOIIOTHO YIIPYTOTO 1 4 0 4 0 3 0 4
Tena
] Tema 8. OCHOBBI MEXaHUKH KUIKOCTEH U ra3oB 1 4 0 3 0 0 0 1
9. [Tema 9. Mexanndeckue KoeOaHUs 1 4 0 2 0 4 0 2
10.|Tema 10. Yopyrue BoIHbI 1 4 0 4 0 4 0 2
1. Tema 11. BeeneHve B MOJIEKYJISIPHYIO (PUBUKY 2 1 0 0 0 0 0 0
1. Tema 12. deHoMeHONIOrHYECKas TEPMOJIUHAMHKA 2 5 0 5 > 7 0 2
13. Tema 13. MosekyiapHO-KMHETUYECKAs] TEOPUS 2 3 0 3 > 5 0 1
14. Tema 14. CraTucTrdeckue pacrpeaeaeHus 2 4 0 3 0 0 0 1
1. Tema 15. Bropoe Hauano TepMOAMHAMUKH 2 5 2 4 2 7 0 |
16.[Tema 16. PeanbHble rassl 2 4 2 3 0 5 0 1
17.|Tema 17. XKunkoe cocrosaue 2 4 2 3 0 5 0 1
18.|Tema 18. Teepapie Tena 2 2 2 1 0 5 0 3
19.|Tema 19. ®azoBble NpeBpallieHUs 2 4 2 2 0 7 0 4
20. Tema 20. DneMeHTH (PU3MIECKON KHHETUKH > 4 > > 0 5 0 4
Tema 21. DneKTpoMarHuTHOE B3alMO/IEIICTBHE.
21.|[ToHsiTHE 06 3MEKTPHUECKOM 3apsie. 3 2 0 2 0 2 0 4
DAEKTPOHHBH
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Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Tema 22. DneKTpHUUECcKoe MoJIe B BaKyyMe.
22. |HanpsKeHHOCTD JEKTPHUYECKOTo MOJIs. 3 4 0 4 0 4 0 4
3. Tema 23. [IpoBOAHUKY B 3JIEKTPHUUECKOM IIOJIE. 3 4 0 6 0 > 0 6
KongeHncaTtopsl. D1eKTPOEMKOCTb.
24, Tema 24. DaeKTpOCTaTHUECKOE MOJIe B 3 4 0 6 0 > 0 6
JUJIEKTPUKAX.
25, Tema 25. DHeprus 31eKTpUIECcKOro Nos. JHeprus 3 2 0 4 0 0 0 4
CHCTEMBI 3apsIIOB.
26. Tema ?6' IMocToSIHHBIN 91€KTPUUECKUI TOK. 3 > 0 g 0 g 0 8
JIvHeliHbIe 31eKTPUUECKUE LIETTH
Tema 27. D1eKTpoNpOBOAHOCTb METAJIIOB U
27, |F1OTyPOBO/IHUKOB. 30HHasI TEOPHSI TBEPIIBIX TEJL. 3 3 0 0 0 4 0 6
" [p-n mepexon, MOMYNIPOBOAHUKOBBIH AUOA.
28 Tema 28. DIEKTPUUECKHUI TOK B JKUIKOCTAX U 3 > 0 0 0 > 0 4
rasax.
29, Tema 29. MarauTtHoe 1oJjie B Bakyyme. MarHurHoe 3 4 0 8 0 2 0 4
T10JIe B BEILIECTBE.
Tema 30. DneKTpoMarHUTHAST MHAYKIIHS.
30. WHayKioHHas KaTymika. SIBjaeHne caMOMHAYKIINH. 3 > 0 6 0 > 0 4
DnieKTpuYecKue KoreOaHus B LeNsIX ePeMEHHOro
TOKaA.
Tema 31. YpaBHenus MakcBesuia.
31.|2neKTpOMarHuTHbIE BOJIHBI U UX OCHOBHBIE 3 2 0 0 0 0 0 4
CBOWCTBA.
3. Tema 32. CBeTOBBIE BOJHBI KaK JEKTPOMArHUTHbIE 4 4 0 > 0 4 0 6
BOJIHBI.
33, Tema 33. 'eomerpuyeckasi onTuka. 4 4 0 2 0 ] 0 ]
LleHTpHpOBaHHBIE ONTUYECKHE CHCTEMBI.
Tema 34. ®otomerpust. CrieKTpaibHBIA COCTaB
34. lm3nygenns. Qucnepcus. ['pynmnoBas u (pa3oBas 4 2 0 2 0 4 0 4
CKOPOCTb CBETa.
35, Tema 35. JIBysy4yeBast ¥ MHOTOJIy4YeBast 4 6 0 2 0 6 0 4
nHTepdepeHIns CBeTa.
36. Tema 36. Qudppakims @penens. Audpaxims 4 6 0 4 0 6 0 >
®paynrodepa.
Tema 37. IMonspusanus ceera. PacnpocrpaneHue
37.|cBeTa B aHM3OTPOITHBIX Cpefax. 4 8 0 4 0 6 0 7
33. Telvia 38. TennoBoe uznyueHue. Ksanrosble 4 6 0 2 0 2 0 5
cBolicTBa cBeTa. Jlasepsl.
39.[Tema 39. CBoiicTBa aTOMHBIX sJ€EP. 5 2 0 0 0 0 0 4
40.|Tema 40. PannoakTUBHOCTb. 5 2 0 0 0 6 0 2
Tewma 41. Hyk/10H-HYyKJIOHHOE B3aUMOJICHCTBUE U
41.|cBoiicTBa SIEPHBIX CHIL. 5 2 0 0 0 6 0 4
42.(Tema 42. Moaenu aTOMHBIX SIA€EP. 5 2 0 0 0 0 0 2
43.|Tema 43. dnepHble peakuuu. 5 2 0 0 0 6 0 3
44, Tema 44. BzauMopeicTBre sIEPHOTO U3JTYYEHHUSI C 5 > 0 0 0 6 0 2
BEIIIECTBOM.
45.|Tema 45. YacTuipl 1 B3aUMOIEHCTBHUSL. 5 2 0 0 0 0 0 3
O PAEKTPOHHBIH
Crpanuua 5 u3 16. (B0 YHP[ 3 EPCHTET



ITporpamma mucimruiunel "®uszuka'; 28.03.01 "HaHoTexHOIOrMM 1 MUKPOCUCTEMHAS TEXHUKA'.

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 46. DKCriepUMEHTHI B (PU3UKE BHICOKHX

46. o 5 2 0 0 0 0 0 2
SHEprum.

47.|Tema 47. TexHUKa yCKOPHUTENEH. 5 2 0 0 0 0 0 2

48 Tema 48. CrieKTpOCKONHS SAEPHBIX U3TyYSHUI U 5 2 0 0 0 12 0 )

" [gacTu.

Tema 49. DeKTpOMarHuTHbIE B3aUMO/IENCTBUSI.
CubHble B3auMogerctsusa. CiaObie
B3aUMOIEeNCTBUs. JTUCKPETHBIE CUMMETPUU.
49, . Jluckpernsie P 5 2 0 0 0 0 0 2
OO0ObeauHeHre B3auMOIEHCTBHII.

50. Tema 50. CoBpeMeHHbIE acTpopu3IUecKre 5 2 0 0 0 0 0 2
[peJCTaBICHHS].
lToro 168 12 124 6 174 0 164

4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. BBegenue

IIpenmet u metoab! puzuku. Pusnueckue moaeau. 1.2. Uzmepenue. Equnuib 1 pazMepHOCTH (PU3MUECKUX BEJTUUMH.
Cucrembl equHUL (PU3UYECKUX BeJUMH. BBeneHue B MmexaHuky. 3agada mexanuku. Kilaccuyeckasi MexaHUKa.
Makpockonuyeckue Tena. Hepensituuctckoe apuxkenue. [IpoctpancTBo. ['eoMerpruyeckas MoJiesib IPOCTPAHCTBA.
OaHOPOAHOCTH U U30TPOMHOCTH MpocTpaHcTBa. Teso orcuéra. Cucrema koopauHar (JekaproBa. CaMoCTOSATEIBHO: MOJIsIpHAs,
uwMHapudeckas u cpepudeckas). Bpems. OnHOpOJHOCTb U U30TPOITHOCTb BpeMeHU. Yachl. CUHXpOHU3AIMS BPEMEHHU.
Cucrema orcuera. Ckasnsapsl. Bekropa. Onpenenenvie. Equnnunsiii. Onepanyu (caoxeHue, BllYMTaHue, yMHOKeHue). OpThl.
Pasnoxenue.

Tema 2. KunemaTtnka MmatepuajbHoii Touku. KunemaTtnka TBépaoro teja

CucreMsl oTCueTa 1 cucteMbl KoopauHat. [IpeoGpasoBanus koopauHat. CUHXpoHM3anus 4acoB. [lepeMelrieHue, ckopocTs,
yckopenwe. [Ipsimast 1 oOparHas 3a1aun KuHeMaTuky. KprBosmHeliHoe aBvkeHue. Paquyc u IeHTp KPUBU3HBI TPAEKTOPHH.
HopmaspHOe U TaHTeHIMaIbHOE YCKOPEHUE. YTIJI0Bas CKOPOCTb U yrioBoe yckopeHue. IIpeoOpaszoBanus ['anmunes. CioxeHue
ckopocreil. ViHBapuaHThl IpeoOpa3oBaHUi (IIMHA, UHTEPBAJI BpEMEHN).

Tema 3. /IunamMuue CKUH MeTO/] ONMCAHUS MeXaHUYeCKHUX CHCTeM

Macca u umnyJibc MaTepuaibHOU TOUKU. [ToHsTHe cuibl. 3mepenue cui. 3akonbl quHaMuku HeiotoHa. TlpuHimmn
otHocuTesbHOCTH ["anmuies. Ummynbe cucteMbl MaTepualibHbIX TOUeK. LleHTp Macc. Y paBHeHUe NBMOKEHUS LIEHTpa Macc.
MoMeHT UMITyJIbCca CUCTEMbI MaTEPUAIBHBIX TOYEK U MOMEHT criibl. Padora cwit. MorHocTh. Yripyras cuna. Tpenue. Tpenue
cyxoe U Bsizkoe. TpeHue cKosbkeHus1, KaueHusl, nokosi. Cuna conpotusieHus. Cuiibl HHepUUK. Bpamaioriuyecs: cuctemMbl
oTcuera.

Tema 4. 3aKkoHBI COXpaHEHHsI B MEXaHUKe

Kunernueckas v moTeHIMaNbHAs SHEPTUS. DHEPrisl B3aMMOICHCTBHUSA. 3aKOHBI COXpaHEeHNs B MexaHuKe. CBs3b 3aKOHOB
COXpaHEHMsI CO CBOMCTBAMH ITPOCTPAHCTBa-BpeMeHH. Y paBHeHne Mermepckoro. @opmyita [lnonkoBckoro. 3akoHsI
COXpaHEHMsI B HEMHEPIMAIBHBIX CUCTEMaX OTCYETa. 3aKOHBI COXPAHEHHS ITPU CTOJIKHOBEHUSX. YTIPYTHE U HeyIpyrue
CTOJIKHOBEHHS.

Tema 5. 3akon tarorenunsa HeloTona

3akoH Tarotenus HelotoHa. I'paButanmonHas sxeprus.IloHsATHe MHEPTHOM U rpaBUTALMOHHOI Macc. OnbIT DTBema. OnbIT
Kapenauia u Kosutu 1o onpejeseHUIo TpaBUTALMOHHON MTOCTOSIHHOI. Y paBHEHUE JBMKEHUS TeJl OTHOCUTENbHO 3emuti. Bec.
HesecomocTs. [TpyrHIMI SKBUBAJIEHTHOCTH. DKCIIEPUMEHTAJIbHBIE JOKA3aTeJIbCTBA BpaleHus 3emnd. CTallioHapHble U
HeCTal[MOHAPHbIE OPOUTHI CIyTHUKOB. [IpUITMBEI.

Tema 6. OCHOBBI MEXaHUKH a0 COJIOTHO TBEP/AOTO TeJa

Crerienn cBOOOBI TBEPIOTO Tesa. PasiokeHune ABMKEHNS TBEPIOTO Tejla Ha IMOCTYNaTeIbHOE M BpallaTesibHoe. Y TIIsl Diepa.
YpaBHEHHMsI ABMKEHUS TBEPAOTo Tesa. KiuHeTnueckast Heprus TBepAoro teja. MoMeHT nHepuuu Tesa. TeH30p HHepLuH.
I'naBHBIE OcK ¥ T1aBHBIE KOMITOHEHTHI TeH30pa nHepimu. Teopema [Noiirenca-1lteitnepa. CBoboaHsIe ocu. ['mpockor.
Ipeneccus rupockona. [IpuMeHeHNs THPOCKOIIOB.

Tema 7. OcHOBBI MEXaHHKH a0 COJIOTHO YIPYIOro TeJia

3AE
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Hedopmanus. M3oTporHble U aHU30TpoIHbIe Tena. Kpucraimueckue u amopduble. [Tonukpuctauibl.

Hanpsoxenune. Hatsoxenne. Japnenne. OTHOCUTENbHOE YATIMHEHUE (CKaThe). YIIpyras v IulacTHYecKas 1edopManusi.
Texyuects. IIpenen nmpounoctu. Ynpyruii ructepesuc. 3akoH I'yka. Monyns FOura. Koagdumment [lyaccona. Bumst
nedopmanmii. Pactsikenue/cxarue. Capur. M3rub u kpyueHue. BeectopoHHee cxaTue. DHeprus yupyrux aegopmariuid.

Tema 8. OcHOBBI MEXaHHUKH KHJAKOCTEM U ra30oB

I'mppocraruka. 3akoH INackans. 3akon Apxumena. [InaBanue Ten. [laBneHue KuAKOCTH U raza. MismepeHue n1aBieHus.
Bapometpuueckas dopmysta. Kunemarudeckoe onmcanue kuakocTel 1 razos. CTalliOHapHOE TEUEHUE HIECAIbHON KUIKOCTH.
Ypasuenue Dilnepa u 3akoH bepnysuu. IIpumenenue ypasaenus bepayuu. Baskocts. ConpoTuieHue JBUKEHHUIO B
KUIKOCTSIX.

Tema 9. Mexannudeckue KoJe0aHust

CBoGoHble 1 3aTyxatoiue Konedanus. buenus. [IpeacrapieHne rapMOHIMUYECKHX KOJIeOaHuUi B BUE BEKTOPHBIX JUArpaMM U B
KOMIUIEKCHO (hopme. BriHy:xieHHBIe KoteOaHus. ABTokonebanus. [lapamerpryeckoe Bo30OykaeHne KoeOaHud. DHeprus
COOCTBEHHBIX KoJIeOaHuid. SBneHne pe3oHaHca. [loromenre SHepruy py BEIHYKASHHBIX KoleOaHsIX. Pe3oHaHc.
Pe3oHaHCHBII MeTo[ UcclieJoBaHUs KOJeOaHHH.

Tema 10. Ynpyrue BoJHbBI

Turnesl BoJH (IpoAosibHas U nonepeyHasi). BonHoBoi (ppoHT, BOJHOBas MOBEPXHOCTh. Y paBHEHHE IUIOCKOi BOJIHBL. Pa3oBast
ckopocTb BoJHbL. Cpepuyeckas BosHa. CKOPOCTh YIIPYTHX BOJIH B pa3iu4HbIX cpefax. HTepdepeHnys BoJH. Y cioBue
MUHUMYyMa 1 Makcumyma. Crosiane BosiHbl. Kosebanue crpyssl. [Judpakiust Boas. [IpuHuun [NoiireHca. AKycTH4ecKui

acpdext Horepa.
Tema 11. BBeieHue B MoJ1eKyJIAPHYIO (PU3HKY

Beenenne B monekysipayio ¢usuky. [Ipenmer MosnekysipHo#t (pusukn. Mopesns MaTepraIbHOro Tena. Macchsl aToMOB 1
MoJiekyJ. KonmmndecTBo BemecTa. ArperatHble cOCTOSIHUS BenecTBa. OCHOBHbIE TPU3HAKY arperaTHbIX COCTOSTHUNA. Mojiesb
nzieasbHOTO Ta3a. MeTo/Ibl N3ydeHns CHCTEM MHOTHX 4YacTull. JuHamudeckuii Metos. CTaTUCTUYECKUI METO/,
TepmMonHaMU9eCKUi METOI.

Tema 12. ®eHOMeHOJIOTHYECKAsA TEPMOAMHAMHIKA

Temneparypa. TepmMomeTpruueckoe Tea0 U TepMOMETPUYECKAs] BETUYMHA. DMIUPUUECKUE TEMIIEPATYPHBIE IKAJIBL.
AOCOMIOTHAS TepMOJMHAMUYECKasI MKaja Temieparyp (mkana Kenbeuna) TepmoMeTpsl. MeskayHapoiHasi paKTHYeCcKas
mKasa remreparyp. IlepBoe Hayasto TepmonrHamuky: TepmoguHamudeckas cucrema. CocrosiHue cucteMsl. OOpaTuMble 1
HeoOpaTUMBbIE TIPOLIECCHl. Y paBHEHNE COCTOSIHUS HieaibHOTO rasa. Pabora. BHyTpenHss1 sHeprus. KoamdecTBo TEIIoTHL.
[NepBoe Hauaso TepMoANHAMUKH. TemI0eMKOCTh ¥ BHYTPEHHSISI SHEPrysl UlealbHOTO ras3a. [Iporeccs B uealbHbIX ra3ax:
M300apHBII, N30XOPHBIH, N30TEPMUICCKUI U aMabaTHICCKUN.

Tema 13. MoJieKkyJasipHO-KMHETHY € CKasl TeOpPHs

MornexysipHO-KMHETHYecKas Teopust. Unciio yiapoB MoJieKyl o cTeHKy. [laBneHue raza Ha cTeHKy. OCHOBHOE ypaBHEHHE
KMHeTHYecKor Teopun. Pusrmueckuii cMbica TeMneparypsl. CreneHn cBoOopl. Pacnpenesnenrie sHepriy 1o CTerneHsM CBOOOIbL.
CpenHsist SHEPrus MOJIEKyl. BHyTpeHHsIs1 SHEprust ¥ TETIOEMKOCTh MAEAIBHOTO ra3a. 3aBUCUMOCTb TEIUIOEMKOCTH OT
TeMIIepaTypsl.

Tema 14. CtaTucTHUYECKHUE pacnpe/ieJieHus

OcHOBHBIE IOHATUA TEOPUH BeposATHOcTell: BepostHocTs. [InoTHOCTS BeposTHOCTH. Teopemsl BeposstTHOcTH. HopMupoBka
BepoATHocTU. Cpe/iHee 3HaUYeHNe CITy4aiiHOl BearynHbl. PyHKIUA pacipesiesieHus BepoaTHocTell. Pacnipenenenne
Makcseiuia. DKcriepUMeHTaIbHas poBepKa pacnpenenenns Makcsesuta. Pacnipenenenre Bosbivana. DkcniepruMeHTalIbHast
npoBepka pacnpenenenus bonpivana. bapomerpudeckas popmyna. ATMocdepa miaHer.

Tema 15. Bropoe Hayaio TepMoJUHAMUKH

Hanpasnenue npoueccos. Tertosas MammHa. @opmynupoBku Broporo Havaza. [uki Kapno. Ilepsas teopema Kapno.
HepasencrBo Kiay3suyca. Bropas reopema KapHo. Durponusi. 3akoH BO3pacTaHusl SHTPONUU. Bbluucienre u npuMeHeHue
SHTpONUU. MaKkpOCKONNYECKOe ¥ MUKPOCKONUYECKOE COCTOSTHAE CUCTEMBL. BEpOSTHOCTE MUKPOCOCTOSIHUSA U CTATUCTUYECKUI
Bec. CTaTUCTUYECKUI CMBIC BTOPOTO Hayala TEPMOJAMHAMUKY U SHTponuu. TepMoauHamMuueckue (DyHKIUU U YCJIOBUSA
TepMOJUHAMHUUYECKOH ycToiunBocTU: MaTemaTtrudeckue BblpaskeHus. [lonnbii auddepenunan. TepmoauHamiueckue (yHKIUU
(noTeH1Manbl). Y CI0BUS TEPMOAUHAMUYECKON YCTOMUMBOCTH.

Tema 16. PeaabHblie ra3nol

Cuutsl B3auMogpeicTBusA. XuMuueckas cBs3b. KoBajleHTHas1, MOHHAs U MeTaJuindecKas cBs3b. MoJiekynsapHble cuibl. Chbl
Ban-niep-Baanbca. [Toreniman MexmosekyssipHoro BanmMoencTsus. JKuakoe 1 ra3oo0pa3Hoe cocTosiHUsA. Y paBHEHHe
Ban-nep-Baanbca. Dueprus raza Ban-nep-Baanbca. 3otepmsl ypaBHenust Ban-nep-Baanbca. Onpenenenue napamMeTpon
KPUTHYECKOH TOUKHU. DKCHEPUMEHTATbHbIE N30TEPMBL. 30TepMBI CHCTEMBI Ta3-kUAKOCTb. Kputnaeckoe cocrosiHre. O61acTh
JByx(asnbix cocrossHuiA. Hacbinennsiii nap. CBoiicTBa BelIeCTBa B KPUTHUECKOM COCTOSIHUM. TemsoTa ha30Boro
npespaienus. DpdexT [Ixoynsa-Tomcona. ekt Ixoynsa - Tomcona B raze Ban-gep-Baanbca. CxuxkeHue ra3os.

Tema 17. ZKuakoe cocrosiuue
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IToBepxHOCTHOE HaTskeHUe. CHIIBI TOBEPXHOCTHOTO HATsKeHHUs. [laBjieHre o U30rHyToN oBepXHOCThI0. Popmyiia
Jlanutaca. YcioBue paBHoBecHs Ha rpanuile cpell. Kpaesoii yrosn. KanunnspHole siBieHusi. [IoBepXHOCTHO aKTUBHbBIE BEILLIECTBA.
3aBucuMocTb K03(h(pULIMEeHTa MTOBEPXHOCTHOIO HATsKeHUs oT TeMnepartypbl. CTpykTypa xkuaxocteil. [lapHas ¢pyHkuus
pacnpenenenus. Kuakue pactBopsl. PactBopumocts. Ternora pactBopenus. 3akoH Payns. 3akon ['enpu. 3aBrucumMocTs
PacTBOPMMOCTH OT TeMIepaTypbl. JuarpaMmsl cocTosiHUs pactBopa. OcMoTiueckoe aBienne. OOpaTHbI 0cMOC.

Tema 18. TBepablie TeJa

Teepaple Tena. Kpucranisl u amopdHsie Tena. Kpucramumueckas pemerka. 16.6. JlepeKkTbl KpUCTAUIMYECKUX PEILETOK.
Onpepenenvie. Toueunsie aedexTsl. Jucnokanumu. TemnoemMkocTs TBepabix Tesl. Kinaccuyeckas teopus. Mogens DiHIITeHHa.
Mogenb le6as. ®ononsl. KonebaTesbHas sHeprus pemeTky. TeluioeMKoCTh KpucTauia. TerioBoe paciupeHye.

Tema 19. ®azoBble MpeBpanieHUus

Paza. Pazossle nepexoapl. Yciosus ¢asooro pasHosecus. Terora pazoBoro npeppaieHus. Pa3oBble Nepexoibl IepBOro
pona. Mcnapenue u konzaeHcanus. [lnapnenue u kpucraumsanus YpasHeHue Knaneiipona-Kiaysuyca. [JuarpaMma cocTosiHUA
(dpazoBas nuarpamma). O6actTh NPUMEHUMOCTH. 3aBUCUMOCTD JIaBJICHHS HACBIILIEHHOTO T1apa OT TeMnepaTtypbl Pa3oBbie
IIepeXO/ibl BTOPOTO poja.

Tema 20. diaemenTsI (h3NYECKOI KHHETHKH

DMIpHYecKre ypaBHEHHS MPoLeccoB nepeHoca. D eKTHBHBIA ArnamMmeTp MoneKybl. CpeHsis JUIHA CBOOOIHOTO Npodera.
MounekyJIsipHO-KUHEeTIYecKast MHTepIpeTalys SBJIeHHH epeHoca. IImoTHocTs nmoToka. Obliee ypaBHeHHe MepeHoca.
Huddysus. Bsskocts (BHyTpeHHee Tpenue). TerumonpoBogaocTs. AHamm3 koadduumentos nepenoca. [Iporeccs neperoca B
pa3pekeHHbIX rasax. [Iporeccsl neperoca B XUAKOCTsIX. [Iporiecchl mepeHoca B TBEpIbIX TeJax.

Tema 21. SHCKTPOMaFHI/ITHOC BSaPIMOlIeﬁCTBPIe. ITousTue 06 JIEKTPUYECCKOM 3apdanae.

DJIeKTPOMarHuTHOE B3aMMozeicTBre B pupozie. Tena, yyacTBylolye B 3JIeKTPUIEeCKOM B3anmozeicTeun. [Tonsrue
3JIEKTPUUECKOro 3apsiaa. CBOWCTBA JIEKTPHUECKOT0 3apsi/ia, 3aKOH COXPaHEeHNsI JIeKTpuIecKoro 3apsia. [Inanerapaas Mmonenb
aroma. OOpa30oBaHKe MOJOKHUTEIHHO M OTPULIATEILHO 3apsikeHHbIX HOHOB. Toueunsiit 3apsit. Cuna Kynona. Koagduiiuenrs B
cucreMax CI'C23 u CH.

Tema 22. DneKTpuuecKoe nmoJie B Bakyyme. HanpsizkeHHOCTh 3J1eKTPUY€eCcKOro moJisl.

dusnyeckoe npeacraBJieHUE OJIA. Teopym 6HH3KOHCﬁCTBHH u J]EUII)HO,JICﬁCTBHH. IlonsaTue HapsAKEHHOCTH KaK
XAPAKTEPUCTUKU IJICKTPUIECKOTO TOJIA. HaHpH)KCHHOCTI) MOJIA TOYEHYHOI'O 3apdaaa. TeopeMa OCTporpaQCKoro-Faycca.
Brruncnenne nons 3apSAKEHHBIX OECKOHEYHOR HHWTH, ITJIOCKOCTH, C(l)epbl, mapa. HOTCHHI/I&H IJIEKTPUYICCKOI'O 1OJIA. CBs3b
HalPSAKEHHOCTHU € MOTCHIUAJIOM. CuoBble TUHUU 1 9KBUIIOTEHIUAJIbHBIC TIOBEPXHOCTH.

Tema 23. [IpoBoJHUKH B 3JeKTpUIeCKOM MoJe. KonaeHcaTopbl. DJIeKTPOEMKOCTb.

ek TpudecKoe Tosie BOJIM3K 1 BHYTPU MPOBOAHKKA. CBSI3b HANPSKEHHOCTH JIEKTPHYECKOTO MOJIs BOJIM3H TIOBEPXHOCTH
TIPOBOJTHMKA C TIOBEPXHOCTHOM IIOTHOCTBIO 3apsIIOB Ha ITpoBOHKKE. [1os1e BHYTpH MOIOCTH B ITPOBOJHUKE. DKPaHUPOBKA
3JIEKTPUUECKHUX TT0JIel MPOBOAAIIMMH oOosoukaMu. OOImas 3aga4a 3JeKTpocTaTKY. [IoHATHE 37eKTPOEMKOCTH.
KonzaeHcaTopsl: iockui, cheprueckuil, IMIMHIPHYECKUi. PacdyeT a1eKTpoeMKOoCTH KOHAEH CaTopa.

Tema 24. DaeKTpocTaTHUECKOE MOJIe B IUJIEKTPHUKAX.

HOJ’IHPHI)IG 1 HETIOJIAPHbIC AUDJICKTPUKH. HOJ’IHPI/BaHI/IH JAWDJICKTPHUKA BO BHCHIHEM DJICKTPUYCCKOM IOJIC. IlonsTue
NOJIAPU30BAHHOCTH, CBSAA3BAHHBIX 1 CBO60,HHI)IX 3apA00B. I[I/ISHCKTpI/IlICCKaH BOCIHPUMMYMBOCTD U JUIJICKTPHUICCKAA
MNPOHULIAEMOCTb. BBCHGHI/IG BEKTOPA JICKTPUYCCKOTI'O CMECIICHUA. TCOpCMI)I OCTporpaz(cxoro Faycca IJIA HAIPAKEHHOCTH,
BEKTOpPA MOJAPU30BAHHOCTU U JICKTPUYICCKOI'O CMCIICHHUA. rpaHH‘IHLIe YCJIOBHA HA T'paHUIIE pa3dficiia IBYyX NUIJIEKTPUKOB.

Tema 25. DHeprus 3JeKTPHUECKOro0 MoJsi. JHePrusi CUCTeMbl 3aps/10B.

SHeprm{ TOYEYHOI'0 3apdAaa B JICKTPUUCCKOM IOJIC, SHEPI'UA CUCTEMbBI TOUCUYHBIX 3apA0B. 9HepFI/IH CUCTEMBI ITPOTAKEHHBIX
3apAKEHHBIX TEJI, QHEPIUA 3apAKEHHOI'O KOHACHCATOPA. Pa3)1eneHI/Ie 9HEPIrun 3apAKCHHBIX TEJI HA CO6CTB€HHyIO 9HEPIUIo N
HEPIruIo B3aHMO,Hef7ICTBPIH. IInotHOCTH 9HEPIUU JICKTPUIECCKOTIO MMOJIA MPU HAJTUYUU JUIJICKTPUKA. Pa6ota noss npu
NOJIApU3alli AUDJIEKTPUKA.

Tema 26. [TocToSIHHBIN JeKTpUUYECKUH TOK. JINHeHHbIE 3JIeKTPUuYecKHue enu

OnpeneneHre JMEKTPUIECKOTO TOKa, IOCTOSTHHBIA TOK. [TOHATHE CHTBI TOKA, TUIOTHOCTH TOKa. 3akoH OMa 1T yJacTKa IeTH.
[NoHsTHe HanpshkeHNs U conpoTuBieHns. CTOPOHHUE IeKTPOABIKYIIHE criibl. OTpeesieHre SIeKTPOABIKYIEH CHITI
(3AC) uepes paboOTy 1O TIepeHOCy 3apsia. MOITHOCTh IEKTPUIECKOro TOKa, 3akoH [Ixoynsa-Jlenna. JInHeiiHbIe ienw, mpaBwia
Kupxroda.

Tema 27. DJIeKTPONPOBOJHOCTH METAJIOB H IOJIYNPOBOJHUKOB. 30HHASI TEOPHsI TBEP/IBbIX TEJL. P-N MEPeXo/I,
NOJIyNIP OBOJAHUKOBBII N0,

[Ipupona HocHTeENEH TOKA B METa/UIaX M MOJYIPOBOTHUKAX. Kitaccuueckast Teopust 3JIeKTPOIPOBOTHOCTH METAJUIOB. 30HHAS
Teopusl TBEPABIX TeJl. 3aBUCHMOCTh COITPOTUBJICHVS METAJUIOB U MOJIYIIPOBOJHUKOB OT TeMriepatrypbl. COOCTBEHHbIE 1
TIPUMECHBIE TTOYIPoBOIHUKH. CBOMCTBA pP-n Mepexoa. Y CTPOUCTBO IMOIYITPOBOAHUKOBOTO JHO/IA, €r0 BEIIPSIMUTEbHBIC
CBOIICTBA.

Tema 28. DieKTpHUYeCKUN TOK B KHIKOCTAX U ra3ax.

IIpupona HocuTesel MEKTPUIECKOTO TOKA B )KUAKOCTSAX U ra3ax. [IpoBOAHMKM MEPBOro U BTOPOTO poAa. DIEKTPOIUTHI.
3akonsbl anekTpoausa. [Tocrosinnas Papanes. DaeKTpuyeckuil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITESIbHBIN Ta30BbIN
pas3psn. BonbT-amnepHas XxapakTepUCTHKA ra3oBoro paspsaga. Knaccudpukanusa caMocToATeIbHBIX Ta30BbIX pa3psioB.
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Tema 29. MarautHoe moJie B Bakyyme. MarauTHoe moJie B BeleCTBeE.

[one apmwxymmxcs 3apsanoB. Cria B3aMMOJEUCTBUS TPOBOAHUKOB ¢ TOKoM. Kitaccmueckue ombita Ammepa u dpcrena. Bektop
vHAYKIUU MarautHoro moiist. Cuta Jlopenna. Teopema o IMpKyJ ISy MHAYKIMKA MarHuTHOro nodsi. Teopema [Maycca mms
WHIYKIIMY MAaTHUTHOTO MOJIsI. MarHUTHOE T0Jie IPSIMOTO MPOBOJA M BUTKA C TOKOM. CHIJIOBBIE JIMHAY MarHUTHOTO TIOJS.
MarnuTHOe 1ojie B BemectBe. MosieKyisspHble TOKM. MarHUTHBIA MOMEHT BUTKA C TOKOM. [laMarHeTHKy, mapaMarHeTHK 1
(peppomarneTuky.

Tema 30. daexTpomarnutHas nHAYKIUs. MHAYKIHOHHAA KaTymIKa. fIBjieHHe caMOMHAYKINH. DJIeKTpuyecKue
Ko0JIeGaHHUs B eNsIX IepeMeHHOr0 TOKa.

SIBneHue 371eKTpOMarHUTHON MHAYKLIMK. 3akoH nHaykuuu Papanes. [Ipasuno Jlenna. I[TonATHEe MarHUTHOrO MOTOKA.
MarHuTtHOe nosie BHYTpH KaTYIIKH C TOKOM. VIHIyKTUBHOCTD. fIBneHne caMmonuaykimu. CBOOOIHbIE U BHIHYK/ICHHBIE
KoJiebaHus B KosebareabHoM LC-KoHType. DieKkTpuyeckue KojieOaHus B LeIAX epeMEeHHOro Toka. Pe3oHaHC TOKOB U
pe30HaHC HaNpPsKeHUH.

Tema 31. YI)aBHeHI/IH MakcBeJuia. 3JleKTp0MaI‘HI/ITHble BOJIHBI H HX OCHOBHbIE CBOMCTBA.

Cucrema ypaBHCHI/II;'I Makcpesna B HMHTETpaJIbHOM N HH(b(pepeHL[PIEU’[bHOM BUE, CMBICJI KaXXJ0T0 YPaBHEHUA. Toku cmelneHust
1 BUXPEBOEC JIEKTPUIECKOE TOJIEC. SJ'IGKTpOMElFHI/ITHbIC BOJIHBI, BBIBO/J UX CBOWCTB Ha OCHOBE ypaBHeHHﬁ Makcgema. [lkana
DJICKTPOMArHMTHBIX BOJIH: paIMOBOJIHLI, I/IHCl)paKpaCHOC N3JIyUYCHUE, BHHHMLIﬁ auaria3oH, yJ'IpraCl)I/IOHCTOBOC H3JIy4YCHUE,
PEHTICH, raMMa-Uu3J1y4€HHUE.

Tema 32. CBeToBBIE BOJHBI KAK 3J€KTPOMATHITHBIE BOJIHBI.

Ypaeuenuss Makcpesuta. CrucreMa ypaBHeHMit MakcBesia B auddepeHnuansHoi 1 nHTerpansHoil (popmax. Ilonyuenue u3
CHCTeMBl ypaBHeHUII MakcBesula BOJTHOBOTO YpaBHEHM S 31€KTPOMArHUTHOM BOJTHBL. OCHOBHBIE CBOMCTBA 9JIEKTPOMArHUTHBIX
BOJIH. M3nydenue nunoss. [uarpamma HanpasiieHHOCTU. Bektop YMoBa-Tloiitunra. [Tonsatue nateHcuBHOCTH cBeta. lkaa
3JIeKTPOMarHUTHBIX BOJIH.

Tema 33. 'eomeTpuueckas ontuka. lleHTpupoBaHHbIE ONITHYECKHE CHCTEMBI.

I'eomeTpuyeckas oNTHKA KakK MpeaesIbHbI Cly4yail BOJHOBOM ONTUKHU. 3aKOHBI F€OMETPUYecKoi onTUKU. [IpenoMienue Ha
cepuyeckoil nopepxHoctu. LienrpupoBannas ontuyeckas cucrema (LIOC) u ee kapauHasbHble 31eMeHTsl. [locTpoeHne
nzoopaxenus B [IOC. Ilpocreiimue ontrdeckue mpudopsl. JIuaza. Jyma. Mukpockor. Teneckor. CBETOBO/IBL.

Tema 34. ®oTomerpusa. CnekTpaibHbIil cocTaB n3aydenns. ucnepcus. I'pynnoBas u ¢pazoBasi CKOpoCTh CBeTa.

doromeTpus: MpeaIMeT M OCHOBHBIE KOIMYECTBEHHbIE XapaKTEPUCTUKH 10JIs U31yueHrs. CBETOBON U SHEPreTUIeCcKuil
noaxoapl. CrekTpaibHOe pasiiokeHue u3nydeHrs. CBs3b JUINTENbHOCTU UMITYJIbCA U €T0 CIIEKTpa. DJIEKTPOHHAS TEOPHUS
aucniepcuu. HopmaibHast 1 aHoManbHas qucnepeuu. Iorsomenne ceeta. PasHuiia Mesx 1y rpynnoBoii 1 (pa3oBoil CKOPOCTBIO
CBeTa.

Tema 35. [IBy/1yueBasi 1 MHOTOJIyueBasi HHTep(epeHIus cBeTa.

Nurepdepenuus ceera. MHTepdepeHmsa mIockux BoiH. OnTuyeckas pasHOCTb Xoza. [1omydeHrne KorepeHTHBIX BOJIH B
orntuke. MeTos JesieHns1 aMIUTUTYABL: HHTepdepeHIrs B TOHKUX IUIeHKax, "Kosbia Helorona", naTepdepomerp MaiikeabcoHa.
Meron nenenust BosHOBOro ¢ppoHTa: cxeMa lOnra, "busepkana ®penens”, "bunpusma Ppenens”, "bunnnza buite".
BpemeHHast 1 IPOCTPaHCTBEHHAS KOT€PEHTHOCTh. MHOroIydeBast uHTepdepeHnys, OCyLecTBIAeMast AeJIeHUEM aMILIUTY Jbl.
Nureppepomerp Padpu-Ilepo. Mnrepdepenimontsie cBetouibTpsl. Mcrnonb3oBanue nHTepdepeHum.

Tema 36. ucdpaknusa ®penes. [ucpakunus Ppaydrogepa.

Hudpaxims ceeta. [Ipunnun [Novirenca-®penens. Judpakuus Ppenens u @paynrodepa. duppaxims PpeHesns Ha KPyrioMm
otBepcTuu. 30HbI Ppenens. [TarHo [lyaccona. 3onHas miactunka. Pa3opas ractuaka. Judpaximus @paynrodepa Ha e,
Ha npsiMoyrosibHoM oTBepctui. Crimpais Kopwio. Judpakuus dpaynrodepa Ha NEpUOANUECKUX CTPYKTYpax.
JudpakumonHas penieTka. Y cioBue MaKCUMyMOB, IU(PaKIMOHHAS pellleTKa KaK CHEeKTPaJIbHbI Iproop.

Tema 37. lloasipuzanusa cBera. PacnpocTpaHeHne cBeTa B aHN30TPOMHBIX cpeax.

INoHsATHE MOTSPU30BAaHHOIO CBETA, MJIOCKasA, KPyropas U JUIMITHYECKas nosisipusaius. OTpakeHue 1 npeJIoMJICHHE CBETa Ha
rpaHurie Mexay ananektpukamu. ®opmyssl Ppenens. IlonHoe otpaxkenue ceeta. Yroia bpiocrepa. Koapdunuent orpaxenus
R rpanuipr. [Nonspuzaims oTpakeHHOTo cBeTa. PaciipocTpaHeHne cBeTa B aHU30TPOIHBIX cpefiax. TeH30p JU3IeKTPUIECKOM
MIPOHUIIAEMOCTH. PacripocTpaHeHue II0cKoi 3/M BOJHBI B aHU30TPOMHOM cpesie. [IBoitHoe myuenpenomienue. [lonspusanys
IIpU IBOWHOM JydernipenomiieHnu. [lonspusanmonnsie ycrpoiictBa. MckyccTBeHHOe aByTyuenpenomienue. dueiika Keppa.

Tema 38. Tennnosoe n3iayuenne. KBantosrie cBoiicTBa cBera. Jlazepsbl.

TemnoBoe u3nyuenue. [ToHATHE CIEKTPAIEHON TNIOTHOCTH U3My4eHHs, 3akoH Credana-bonpimana, 3akoH cMenienrs Buna.
BeiBog popmyisl [Inanka. KBantoBaHme cBeToBOI BOJHBL. KOpmycKynsspHO-BOIHOBOM ayanm3M cBeta. POTOHbI. SIBeHue
(potoadppexra. Hdapnenue crera. JliomuHecneHus, ee (pr3mueckre OCHOBBH. KBaHTOBBIE reéHepaTOphl CBETA: JIa3ePhl, IIPHHIIHIT
padoThI.

Tema 39. CBoiicTBa aTOMHBIX sI/IEP.

Kparkuii ucropudeckuii 0030p SBOMIOLKHU MPEACTABICHUI 00 siipe U YacTuiiax. Maciitalbl BEJIMUKH B sIIEPHON (DU3MKeE.
BrecucTemMHbIe eMHULIBI U3MEPEHNUs JUIMHBL, SHEPruH, miomaay. Kantosas gectHua. TepMUHONOTUSA U OOLIENPUHATHIE
o6o3HaueHus. SnepHbiit napk. M3otorsl, n30ToHBI, 300aphl. Iuarnamma Cerpe. Pa3zmepst u macchl siziep. HedekT macc,
IHepreTHyecKas IKaja Macc. SiepHelil MarHeToH.
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Tema 40. PaagnoakTHBHOCTD.

EcrecTBeHHas M HCKYCCTBEHHAs PaIMOaKTMBHOCTh. PacnpocTpaHEHHOCTh paiMOaKTHBHBIX sifiep B Npupoje. PanroakTiBHbIe
psnpl. Bunsl paguoakTMBHOCTH. 3aKOH paJMOaKTUBHOTO pachajaa. BekoBoe paBHOBecue. 3aKOHOMEPHOCTH allb(a-pacriaia,
3akoH ['eiirepa-Herosa. 3akoHomepHocTH Oeta-pacnaa, npasuio Capakenta. ['unoresa HeldTprHO. Peakiuy CHOHTAaHHOTO
JeNeHNs] TSOKENBIX siaep.

Tema 41. Hyk10H-HYKJIOHHO€ B3anMo/ieficTBHEe U CBOMCTBA SI[IePHBIX CHJL

SInepHble cuiibl, MEXHYKJIOHHOE B3aUMOJIEIICTBUE, CBOICTBA. Paanyc neiicTBus siepHbIX cuil. IHTEHCUBHOCTD NENCTBUS
SIZIEPHBIX CUJI B CPABHEHUU C CHJIAMU KYJIOBHOCKOTI'O PacTaJIKMBaHUsI IPOTOHOB B siipe. Me3oHHast moaenb IOkaBbl 1jist
sipepHbIX cul. [Tu-me3oubl. CuiibHOE B3aMMOIEHCTBYE. SIiepHble CHITbI KaK MposiBieHue (hyHJaMEeHTaILHOTO CUJIbBHOTO
B3aHMMOJIEUCTBHUS.

Tema 42. MoaeJia aTOMHBIX si/Iep.

Kanenbnast mogens sinpa. @opmyna Baiiiizekkepa Ji71s1 SHEPTUU CBS3U sAApa B KarneabHo Mojenu. [Ipocteiiie npumMeHeHus
KanesbHoi Mozaenu. Monenb ®epmu-raza. [1yOuHa siiepHOro NOTEHIMAILHOTO suKa B Mozienn depmu-rasa,
3KCIIepUMEHTaJIbHBIC ToATBepkAcHUsI. O0o0YeyHast Moelb. OObsCHEHHE HEKOTOPBIX CBOWCTB sIIEpP B paMKax 000JI0UeUHON
mMogeau. OO00IeHHAS U ONTUYECKAsT MOJIENH SICP.

Tema 43. AlnepHble peaknum.

3aKOHOMEPHOCTH sAAEPHBIX peakiuil. CedeHre peakliuy, 3aBUCHMOCTb OT HEPIHH, 3aBUCUMOCTb OT HallpaBJIeHUs BbUIETa
yacruil. Peakiyu ¢ o6pa3oBanuem cocraBHoro siipa. Mogens Bopa. ®@opmyia Bpeiita-Burnepa. [psivble siiepHble peakiiuu.
Peaximu cpeiBa u noaxsara. Mogens OnmnenreliMepa-Puuiinca HEMOJIHOTO MPOHUKHOBEHU I HYKJIOHa B si1po. [IpumeHeHne
NPSIMBIX SIIEPHBIX PEakIMid K OMpeAeIeHHI0 CBOUCTB siep.

Tema 44. BzanmoaeiicTBrE SA€PHOTO W3JIYUEHNS C BEIIECTBOM.

IpoxoxeHne 3apsiKeHHbIX YacTHIl Yyepe3 BetectBo. Popmyna Bopa. Popmyia Bere kak peistuBrcTckoe 00001IeH e
opmyst Bopa. YnbrpapensatuBuctckuil ciyvai [TpoxoskieHue raMmMa-u3iydeHue uepes3 BeliecTBo, 3akoH JlamGepra-Byrrepa,
CEeUeHre B3aMMO/ISHCTBHSI, THITH B3aNMOIeHCTBINA. CBsI3b MUKPOCKOIIMUECKON XapaKTePUCTHKY CEUSHUS] B3aUMOEUCTBUS C
MaKpOCKOIMUYECKOH XapaKTePUCTUKON JTMHEHHOro ko3 duirieHTa ocnadiaeHus. MaccoBblii K03 @UIeHT ocnadieHusl.
BzaumozeiicTBre HEMTPOHOB C BEIIECTBOM.

Tema 45. YacTunbl 1 B3aUMoAeiiCTBUSI.

DJieMeHTapHble YaCTHLIB, ONpeiesieHre U Kiaaccudukaiys. M3oronuyeckue My IbTUILIETH CPEAX JIEMEHTAPHBIX YaCTHULL.
CrpaHHOCTh yacTHll, cynepMyJbTuiieTsl. ['unepsapsan. ['unoresa kBapkoB. [Ipasuno Hakano-Humumpxumer-I'esimana.
dynnameHTabHBe 6030HH 1 (hepMuoHbl, CtanaaptHas Mogenb B ¢usuke yactuil. KBaHTHI 10J1eil B3auMOJSHCTBHIA.

Tema 46. IxcnepuMeHTHI B (PU3HKe BHICOKHX HEPIHil.

DKCIIEPUMEHTHI [0 PACCESTHUIO YaCTHll, OT ONbITOB Pe3epdopaa 10 COBpeMEHHBIX IKCIEpUMEHTOB. VICcrob30BaHNE BOJTHOBBIX
CBOJWCTB YacCTHI] B 9KCIEPUMEHTax Mo paccesHuo. OnpeaeseHne BHyTpPeHHEHN CTPYKTYpHI saep U dacTull. OmbIThI
Xodrmragrepa. XapakTep Mojgy4aeMoi HH(GOpMAIMU U OrpaHUYeHus. BHYyTpeHHss CTpyKTypa HEUTpOHa U ITPOTOHA.

Tema 47. TexHuka yckopuTeJeil.

OcCHOBHBIE 3TalIlbl Pa3BUTHsI yCKOpUTenel. BeicokoBonbTHOE yekopenre. HayknmoHHOe yckopenue. [IpruHIMI pe3oHaHCHOTO
yckopenwus. [Tpunimn aBrodasupoBky. JIMHeHbIEe yCKOPUTEIH 3apsKEHHBIX YacThll. LIuKiimueckne yCKOpUTen 3apsikeHHBIX
yactull. BeicokoBosbTHOE yekopenue. Maaykumonnoe yckopenue. Lukiaorponsl. CuHXpoTpoHbl. KiHeMaTrka siiepHbIX
peakIyii, yCKOPUTEIM C HEMOABM)KHOM MMIIIEHBIO ¥ YCKOPUTEN Ha BCTPEUYHBIX ITyUKaXx.

Tema 48. CniekTpockonus siiepHbIX H3JIyYeHHH U YaCTHII.

PaccesiHue, CieKTpOCKONMS U IETEKTOPBI KAK OCHOBA 9KCHEPUMEHTAJIBHON siepHON (PU3NKK. THIB JeTEeKTOPOB, NOoIyJaeMast
uHpopmanus. [a3opaspsaHble, CHUHTWUISLIMOHHbIE U TOTyPOBOAHUKOBBIE IETEKTOPBI. XapaKTEPUCTUKH AETEKTOPOB YaCTHI]
- 3(ppeKTUBHOCTb, BpEMEHHOE U 3HepreTuueckoe paspeiienue. Cektp, Buabl crieKTpoB. OnbiT depmu o HaGII0JeHHIO
YaCTHII-PE3OHAHCOB.

Tema 49. DaekTpoMarautHeie B3anMoaeicTeusa. CiibHbIe B3anMmoaeiicTBus. Ciradpie B3anMo1eCTBHSA.
Huckpernbie cammeTpun. O0beIMHEHNE B3aHMO1eiiCTBUIL.

PasBurtue npeacranenuii o B3anmoeicTeusx B 19-20 Bekax. KoHcTaHTH B3auMoaeicTBUI. 3apsapl. 3aKOHBI COXpaHEHHS KaK
MpOsIBJICHUE CAMMETpHii, TeopemMa Hetep. 3akoHBI coXpaHeHHe B (PM3HKE YACTHIL M X IMITUPUICCKUIN XapaKTep.
Dnekrpocnadoe 00bEAMHEHNE B Teopun BaiinOepra-I'mamoy-Canama. [{BeToBbie 3apsijibl KBAPKOB M KBAHTOBAsI
XPOMOJIUHAMUKA.

Tema 50. CoBpeMeHHbIe acTpodu3nUecKHe NP e CTABIEHUS.
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TepMosiiepHble peakiii KaK HCTOYHUK SHEPruu 3BE37. 3BE3MHBIN HYKJICOCUHTe3. JKI3HEeHHbIe IIUKIIB 3BE3/1. Posb caboro
B3aumoencTBus. [IpoToHHbINA TUKI. OCIMIUISAIUYA COTHEUHBIX HEUTPUHO. YTiepoaHbli LUk, ['unore3a bosbinoro B3peisa.
[TepBuuHbIi HyKJIeocHTe3. KpuBas pacnpoCTpaHEHHOCTH XMMUUECKUX JIEMEHTOB. fl1epHas KOCMOXpPOHOJIOTHSI.

5. IIepedyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHH UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalommxcs mo
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJaloMXCcsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeACcTBeHHOro yuactust. CamocrosiTenpHas paboTa MoIpasensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTeNibHas paboTa 00yYaIoIMXCsl BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOGHHE OT/IEJIbHBIX TeM (pa3/esioB) JUCIMIUIMHBI, TaK U MPOPadOTKY TeM (pa3iesioB), OCBAUBAEMbIX BO
BpeMsl ayJJUTOPHOU paboTHL. Bo BpeMs1 caMOCTOATEIbHOM PadOThl 00YYAIOIIAECS YUTAIOT U KOHCIIEKTUPYIOT yUeOHYI0, HAYIHYIO
Y CIIPAaBOYHYIO JINTEPATYPY, BHIIIOJIHSIOT 3aJIaHKsI, HAIIPAaBJICHHbIe Ha 3aKperUICHUE 3HAHUIA U OTPaOOTKY YMEHUIN U HABHIKOB,
TOTOBSTCS K TEKYIIEMY Y IIPOMEKYTOUHOMY KOHTPOJIIO MO JUCHUIUIMHE.

OpraHu3alyst CaMOCTOSITETIbHON padOThl 00y YAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOGHO-METOIMYECKOH JIMTepaTypoil M SJEKTPOHHBIMU 00Pa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anyy U OCyIIECTBIEHNA 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IPOrPaMMaM BBICILIETO
o0pa3oBaHus - MporpaMmam OakajgaBpuaTa, IporpaMMaM ClelUaIuTeTa, IporpaMMaM MarkucTpaTypbl (YTBEpKIEH IIPUKa30M
MuHuKCcTEpCTBA HAYKH U BhIcIiero oopa3osanus Poccuiickoii ®enepanuu ot 6 anpesnst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont enepanmy Nel4-55-996un/15 ot 27 Hos16ps 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX y4eOHBIX 3aBeICHII"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (eaepaibHOro rocyJapcTBEHHOTO aBTOHOMHOTI'O 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
npopeccroHanbHOro 00pazoBanus "Kazanckuii (IIpuBomkckuii) heepanbHbId YHUBEPCUTET"

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIpuBoskckoro) denepaisHOro yHUBEpCUTETA

Idaho State University, Electricity and Magnetism Demonstrations -
https://www.isu.edu/physics/facilities--research/physics-class-demos/electricity-and-magnetism/

Bupneonexiuu no ¢usuke or MUT - http://ocw.mit.edu/courses/physics/
Jlexiuu_CIIT'Y - https://phys.spbu.ru/65-studentlectures.html
Caiit Pusuka-Cryzenr - http:/fizika-student.ru/

6. ®oH/] OIEHOYHBIX CPEICTB MO JUCIHILIAHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB M0 AUCIUIUIMHE (MOJIYJT0) BKIIIOYAET OIIEHOYHBbIE MaTepHAJIb, HAIIPABJICHHBIE Ha MTPOBEPKY OCBOCHUS
KOMIIETEHLIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEACTBA TEKYILETo
KOHTPOJISl ¥ OLIEHOYHBIE CPEACTBA MIPOMEKYTOUYHOM aTTECTAIHH.

B ¢oHzie OLIEHOUHBIX CPEICTB COAEPXKUTCS CiIeaylomiast HHMOpMaIys:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 AUCLUILIUHE (MOYJI0);

- KpUTEpHUH OLleHNBaHUs1 C(POPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMHUPOBAHHMS OIIEHKH MO JUCHUIUTAHE (MOIYJIO);

- ONMCAHUE MOPSIIKA IPUMEHEHUS U MPOLIEAYPbl OLEHUBAHMSI 1JIs1 KaXJOro OLEHOYHOT'O CPEJICTBa;
- KpUTEpHH OLIEHUBAHUS JJTs1 KaXJOT0 OIIEHOYHOTO CPEJICTBA;

- COACPKAHME OLEHOYHBIX CPEACTB, BKJIIOYada Tpe60BaHI/IH, MPEeAbABIACMBIC K HCﬁCTBHHM o6yqa10uu/1xc;[, AEMOHCTPUPYEMBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [Ipumoxkenun 1 K mporpaMme JUCHUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbl, HEO0X0AUMOM JJIsI 0CBOEHHS JUCIUILINHBI (MO XYJIs)

OcBoeHMe TUCITUILIMHBL (MOYJIsl) TIPEoaracT u3y4eHne OCHOBHOM U JOMOIHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOKeT OBITh IOCTYITHA 0OYJAOIIUMCS B OHOM U3 JBYX BAPHUAHTOB (JIOO B OOOKX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY noroBopos ¢
TIPaBOOOIAJATEISIMU;

- B leyaTHOM BuJe - B Hayuno# 6ubnmnoreke um. H.U. Jlo6aueBckoro. OOyyalomuecs noayyaioT yueOHyIo JTUTepaTypy Ha
abOHEMEHTe 110 YMTATEIbCKUM OHMJIeTaM B COOTBETCTBUHM C ITPaBUIaMH MOJb30BaHKsl Hay4uHoi 6MOIHOTEeKO.
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DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn NCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOH]T
JOJDKEH OBITh YKOMIIEKTOBAH UMM U3 pacuera He Menee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa AOMOIHUTEIBbHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Juil, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUIUIMHY.

INepedeHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHUILTAHEL. OH MOAJIEXUT OOHOBJIEHUIO IPH M3MEHEHUH! YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTe MK JEKTPOHHBIX U30aHUI 1 IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii 6ubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBOEHHUS JUCIUIIUHBI (MOTyJIsT)

Buneonekimu 1 oTKpbITHe 0Opa3oBatebHbIe MaTepuasisl Pusrexa - http://lectoriy.mipt.ru/

Bukunenus - http://ru.wikipedia.org

HUUAD MI'Y: nexumu npog. b.C. Nixanosa - http://nuclphys.sinp.msu.ru/
HUNAD MI'Y: neximu nipocp. .M. KanutoHoBa - http://nuclphys.sinp.msu.ru/lect/kapitonov2019/index.html
HUUAD MI'Y: pusuka sapa u yactuil, XX Bek - http://nuclphys.sinp.msu.ru/introduction/index.html

DnexTpoHHast 6ubnmoTeka u3narenbcrsa "Jlanp" - https://e.Janbook.com/books/919#fizika_obsie_kursy_918_header

9. MeToanuyecKHe YKa3aHUA A 00YUAIOMIMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

Bujg paéor

MeToauuecKue peKoOMeHIamun

JIEKLIANA

Vyanmmces: peKOMEHIyeTCsl CAMOCTOSITEILHO BECTH KOHCIIEKThI JIeKIMid. ['1e cTouT 0co60e BHUMAHUE YT
COOCTBEHHBIM BOIIPOCAM, BOSHUKAIOIMM BO BpeMsl CITyIIAHUs JeKIHi. Tak ke BaXHO 3aIiCHIBaTh
cpopMyIMpOBaHHbIE MTPENoAABATENIEM ONpeieeHus U (pu3ndecKue 3akoHsl. LlenecooOpasHoO OCTaBIATh B
TeTpasax NPHUMEPHO TOJOBHHY MeCTa CBOOOIHBIM (HaIpuMep, YeTHbIe CTPAHMIIBI), YTO OBl B JaJIbHEHIIIEM Py
MIOATOTOBKE K 9K3aMEHY 3aIlOJHUTh UX MOSICHEHUSIMH.

IMMPaKTUYCCKHUE
3aHATUA

I'naBHOE Ha3HAUEHUE MPaKTUYCCKUX 3aHATHH - 00Jiee TECHOE 06H_IeHI/IC npenoaaBsartejid CO CTYA€HTaAMM Ha TEMbIL
OHpCIleJ'IéHHbIC npenoaBaTejieM 3apaHee. HpI/I noAroTOBKE Tpe6yeTC§[ MOMNbITAaTbCA BBIIIOJIHUTH BCE TOMAIIHHUEC
3alaHuA U MOIIbITaTbCA HaunboJiee YETKO C(i)OpMyJ'[PIpOBaTb HCTIOHATHBIC U l'[pO6J'IeMHbIC 9Tallbl BOBHUKIIXE ITPU
9TOM. HCHOCpC}]CTBeHHO Ha 3aHATUU HYKHO 060y,HI/ITb BO3HUKIINE BOITPOCHI C IPEIoJaBaTejIeM.

JabopaTopHbIe
paboThI

TpebyeTcst MPOBOAUTH IKCIIEPUMEHTHI U UX 00pabOTKy CTPOTO B COOTBETCTBHH C
METOIMYECKIMH peKOMeHIauMsIMK K padotam. HactositelbHO pekoMeHLyeTcst
TIOJIL30BATHCS MIPH TIOCTAHOBKE IKCIIEPUMEHTOB, 00pab0TKe JaHHBIX U OPOPMIICHHN
OTYETOB COOCTBEHHBIM KOMITbIOTEPOM (HOYTOYKOM). Crielan3npoBaHHOE
rporpaMMHoe obecriedeHrie LD (cM IyHKT ) JTMIEH3UPOBAHO IS CTyAeHTOB KDY .

€aMoCTOsI-
TeJibHast paboTa

CaMocCTOoATENbHYIO IPOPadOTKY JIEKLIMOHHOIO MaTepraa cilelyeT HaulHaThb ¢ pa30opa COOCTBEHHBIX
KOHCIIEKTOB, ITpuberasi K momMoIny "DiaekTponHoro yueonnka U KOVY'. Yriay6néHHoe MpOHNKHOBEHNE B TEMY
JOCTHTaeTcsl My TEM JIONIOHUTEIBHOTO UCMIONIB30BaHUsI KHUAT U3 Habopa 'OcHoBHas smtepatypa’ K marepuanam
JIeKIUH crieyeT oOpalaThCs B TeUeHNEe BCEr0 CEMECTpa, B YaCTHOCTH, IIPH MOArOTOBKE JOMAIITHUX 3aJJaHUH K
MPAaKTUYECKUM 3aHATUAM U OpOPMIIEHUH OTUYETOB IO (pU3nUecKoMy NpakTUKymy. IIpu camocTosTeIBHOM
pellIeHNH 3aJaHHBIX Ha JJOM 3a7ad clieqyeT YETKO ClIeoBaTh PEKOMEHIOBaHHBIM IperofaBaTesieM aJlfOpUTMaM
penieHus. B kauecTBe MOMOIIM MOTYT UCTIONBb30BAThCSI MeToiueckoe nocoore Hurmaryiumna P.P. u ap. , kauru
Uponosa U.E., ®upranra E.B. uz Habopa 'OcHOBHas nuTeparypa’, a Takxe "DJIeKTpoHHbIN yueOHuk Ud KOV

9K3aMCH

Bce sK3aMeHaIMOHHbBIE OHIIETHI COZIEpKaT MO B BOIPOCA: OJMH U3 KOTOPBIX OOJIbIIIE KacaeTcsi TEOPUH, a JPYroi
- skcriepumenTa. [Tpu moAroToBke K "TeopeTuueckomy” BOMPOCY MCHOIb3yiiTe (B MOps/IKe yriiyOaeH s 3HAHUI)
COOCTBEHHbIE KOHCIIEKTHI JIEKIUH, 'D1eKTpoHHbIN yueOHnk D KDY', npyrie yueOHUKY 13 OCHOBHOTO U
JOTIOJTHATEIFHOTO CIIMICKOB JINTEPATypbl. EAMHCTBEHHBIN HaJEKHBIA CITOCOO MMOATOTOBKH K
"3KCIEpPUMEHTATBHOMY' BOIIPOCY - CBOEBPEMEHHOE BBIINOTHEHHeE 3a1aHuid O0IIero (pu3nieckoro NpakTHKyMa.
BasHO, 4TO MmoAroToBka K 3ammre padot OPII - cyIiecTBEHHO YIpoIIaeT TakXke OCBOCHHE TEOPETHIECKOTO
Marepuaja JaHHOTO Kypca.

10. ITepeyenb nHQ OPMAIUOHHBIX T€XHOJOTHIA, HCIOJIb3YEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOro odecnedeHuss 1 HH( OPMAIMOHHBIX CIIPAaBOYHbIX
cucTeM (IpH HEOOXO0JUMOCTH)
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[NepeueHs MHPOPMAIIMOHHBIX TEXHOJIOTUH, HCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MpoIiecca MO JUCIUILIIHE
(Momymo0), BKJII0Yasi IepedeHb MporpaMMHOro odecrieueHus: 1 MH(OPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, NPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMUIUIAHBI (MOYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKON 0a3bl, HEOOX0IUMOI [IJIsl OCYIIEeCTBJIEHUS 00Pa30BaTEJILHOrO
npouecca no JAUCHUmInHe (MoIyJII0)

MaTepI/IEU'II)HO-TCXHI/I‘{eCKOC obecrieueHre 06pa30BaTeJ'II)HOFO mponecca 1no AMCuuIinHe (MO)IYJ'IIO) BKJTIOYAET B ceOs cieaymomue
KOMIIOHCHTHI:

INomelneHust 17151 CAMOCTOSITENIBHOM pabOThl 00yYaIOIIMXCsl, YKOMIUICKTOBAHHBIE CIIELIMAIM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYJbs1) U OCHAIIIEHHbIE KOMITBIOTEPHON TEXHUKOW C BOZMOXKHOCTHIO MOAKIIIOUeHHUs1 K ceTu "MHTepHeT" u obecriedeHrem JocTyra
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTeibhyio cpeny KOV.

VueOHble ayJUTOPUH JJIs1 KOHTAKTHOHM padoTHI C MPeroaBaTesieM, YKOMILIEKTOBAaHHbIE CIIEIMaIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJbS1).

KowmmnbioTep 1 puHTEp AT paclieyaTKy pa3gaTOuHBIX MATePHAIOB.

MynbTuMeuiiHas ayAUTOPUSI.

Crenpanu3upoBaHHasi 1abopaTopHsl.

12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYaloIUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6pa3OBaTCHLHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOIMU, 06H€I“IHIOHII/IC
BOCIIpUsATUE HH(pOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAaHWUYCHHBIMUA BO3MOKHOCTAMUA 3JO0POBbA:

- CO3/IaHKe TEKCTOBOW BEPCHH JIDOOr0 HETEKCTOBOIO KOHTEHTA /IS €r0 BO3MOKHOI'O MPeoOpa3oBaHusl B aJibTEPHATUBHbIC
(bopmbl, yIOOHBIE 1711 Pa3IMYHBIX MTOJIb30BATENIEH;

- CO3JaHMUE€ KOHTCHTA, KOTOpLIf/i MOJKHO NIPEACTABUTDL B PA3JIMYHBIX BUAX 0e3 NOTEPU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCIHTa6I/IpOBElHI/I${ TEKCTa U H306pa)l(€HHﬁ 0e3 NOTEPH Ka4YeCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3/laHNe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHIPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUAMH CIIyXa MOJTy4Yany MH(HOPMALMIO BU3YAIbHO, C HAPYLLEHUAMH 3PEHUS - ayINaJIbHO;

- IPUMCHEHUEC MMPOIrpaMMHBLIX CPE/ICTB, O6€CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHHA HABBIKOB U yMeHPIfI, Q)opanyeM},Ix
,HI/ICHI/IHJII/IHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHbIX na6opaTopI/H71 " CUMYJIAIIMOHHBIX TCXHOHOFHP’I;

- IPUMEHEeHHe AUCTAHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOJIOIUI 1Sl Hepeaaud HH(BOPMALIK, OPraHU3aliy Pa3InIHbIX (Gopm
WUHTEPAKTUBHOW KOHTAKTHOW paboThl 00yUaIoIIerocs ¢ NpernojaBaTeieM, B TOM Yiciie BEOUHAPOB, KOTOPbIE MOTYT OBITh
VICIIOJIB30BAHBI /Is IPOBEICHMUS BUPTYAIbHBIX JIEKLUI C BO3MOKHOCTBIO B3aMMO/ICHCTBHS BCEX YYACTHHUKOB JUCTAHIIMOHHOTO
00yueHHs], IPOBECHHs CEMHHAPOB, BHICTYIUICHHS C JOKJIAAMU ¥ 3aIUUTHI BBITOJTHEHHBIX paboT, TPOBEASHIsI TPSHUHIOB,
OpraHu3aliy KOJUIEKTUBHOM paboOTHI;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06p330BaT€HLHLIX TEXHOJIOTUI IUIsL OpraHnu3aniuumn (I)OpM TEKYHIEro u NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEeJIMYEHUE TPOJOJIKUTEIBHOCTH Claui 00YYaIoIIMMCsl MHBIMIOM WM JIMLOM C OTpAHUYEHHBIMU BO3MOKHOCTSIMHU 3[10POBbSI
¢opm rmpome:xyTOUHOI aTTECTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIIbHOCTU CAa1n 3a4éTa Win 9K3aM€Ha, IIPOBOANMOIO B MMCbMEHHOI Cl)OpMe, - He Oostee uem Ha 90 MHMHYT;

- TIPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yeM Ha 20 MUHYT;

- IPOJOJIKUTENLHOCTY BBICTYIUIEHUsI 00YYaloIIerocsl pH 3alTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.
IIporpamma cocraiieHa B cootBeTcTBuM ¢ TpeboBaHussMu PT'OC BO u yue6HbIM 1u1anoM 1o Harpasienuio 28.03.01

"HaHOTeXHOJIOTMM ¥ MUKPOCHCTEMHAsI TEXHUKA" ¥ MPOoUIio moarotoBky "CHHTE3 U AUArHOCTMKA HAHOMATEPHAJIOB,
KOMITOHEHTBI MUKPO- I HAHOJIEKTPOHHON TEXHUKHU".

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.12 ®usuka

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noaroroku: 28.03.01 - HaHOTEXHOJIOIMY M MUKPOCUCTEMHAS TEXHHUKA
IIpocpuis noaroroBku: CHHTE3 ¥ AUATHOCTUKA HAHOMATEPUAIOB, KOMITOHEHTHl MUKPO- M HAHOJIEKTPOHHON TeXHUKHU

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus1 Mo odpa3oBatesibHON nporpamme: 2021

OcHoBHas JuTepartypa:

1. CusyxwuH, [I. B. O6mmii kypc ¢pusuku : yuedHoe nocodue : B 5 Tomax / [I. B. CuByxuH. - 6-e u31., crepeot. - Mocksa :
OU3MATIINUT, 2020 - Tom 1 : Mexanuka - 2020. - 560 c. - ISBN 978-5-9221-1512-4. - Tekcr : anextponHsiii // Jlass :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/185713 (mara o6pamenus: 01.07.2023). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2. ponos, M. E. Mexanuka. OcHOBHBIE 3aKOHHI : yueOHoe niocodue / U. E. Upoaos ; xymoxuuk H. A. JlosuHckas. - 15-e uzg,. -
Mockasa : Jlaboparopust 3Hanmii, 2021. - 312 c. - ISBN 978-5-93208-519-6. - Tekcr : anextponHsiit // Jlanb :
aJIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/172250 (narta obpamienus: 01.07.2023). - Pexum
JOCTYyIa: U151 aBTOPU3. TIOJIb30BaTeNeH.

3. ponos, 1. E. ®usuka makpocucreM. OCHOBHBIE 3aKOHHI : yueoHOe nocodue / U. E. Mponos. - 8-e u3a. - Mocksa :
Jlaboparopus 3nanwmit, 2020. - 210 c. - ISBN 978-5-00101-826-1. - Tekcr : anekTpoHHbIH // JIaHb : 31eKTPOHHO-OMOIMOTEYHAs
cucteMa. - URL: https://e.lanbook.com/book/135536 (mata obpamenust: 01.07.2023). - Pexum noctyma: 1jis aBTOpu3.
OJIb30BaTeIeH.

4. Uponos, U. E. 3agaun no obmeii ¢usmke : yuednoe nocodue / Y. E. Uponos ; xynoxuuk H. A. Jlosunckas, B. A.
[pokynuH. - 14-e u3a. - Mocksa : Jlabopatopust 3uanui, 2021. - 434 c. - ISBN 978-5-93208-513-4. - Tekcr : 91eKTpOHHBbI //
Jlanb : anexTpoHHO-OMbMOTeYHas cucteMa. - URL: https://e.Janbook.com/book/172247 (nata obpatuenus: 01.07.2023). -
Pexum goctyna: ojist aBTOpU3. MOJIb30BATENeH.

5. Casenbes, U. B. Kypc obmeii ¢pusuku. B 3 1. Tom 1. Mexannka. MosekyinsipHas ¢pusuka : yaeOHuK 1is By3os / 1. B.
Cagenbes. - 18-e m3n., crep. - Cankt-IlerepOypr : Jlanb, 2022. - 436 c. - ISBN 978-5-8114-9890-1. - Tekcr : 371eKTpOHHBIN //
Jlanb : anexTpoHHO-6MGMOTEeYHas cuctema. - URL: https://e.Janbook.com/book/221120 (zata obparmenus: 01.07.2023). -
Pexum nocryna: ajist aBTOpuU3. MOJIb30BaTENEH.

6. Casebes, 1. B. Kypc obmeli ¢pusmku : yue6HOe nmocodue 1isl By30B : B 5 Tomax / U. B. Casenbes. - 6-e u3n., crep. -
Caukr-IletepOypr : Jlanb, 2022 - Tom 3 : MonekynsipHasi ¢pusmka u TepmoarHamuka - 2022. - 212 c. - ISBN
978-5-8114-9197-1. - Tekct : anekTpoHHbIH // JlaHb : 351eKTpoHHO-OubIMoTevHas cucrtema. - URL:
https://e.lanbook.com/book/187739 (nara obpamenus: 01.07.2023). - Pexxum octyna: Juist aBTOPU3. TOJIb30BATEIICH.

7. Bytukos, E. N1. Ontuka : yae6Hoe nocodue / E. U. Bytukos. - 3-e uzn., non. - Cankt-IlerepOypr : Jlans, 2022. - 608 c. -
ISBN 978-5-8114-1190-0. - Tekcr : anektpoHHbiii // Jlans : a1eKTpoHHO-OMOMMOTeuHast cucrema. - URL:
https://e.lanbook.com/book/210761 (nata o6pamenus: 01.07.2023). - Pexxum octyna: Juist aBTOpH3. TOJIb30BaTEIEH.

8. Cageinbes, 1. B. Kypc o6uieit ¢usuku. B 3-x T1. Tom 2. DnekrpuuectBo 1 MarHetusm. Bomubl. Ontuka / V. B. CaselnbeB. -
17-e m3n., crep. - Cankt-IlerepOypr : Jlanb, 2023. - 500 c. - ISBN 978-5-507-47163-8. - Tekcr : 31ekTpoHHbii // Jlans :
3NeKTPOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/333998 (narta obpamienus: 01.07.2023). - Pexum
JocCTyma: Ijisl aBTOPU3. MOJIb30BaTENIeH.

9. CusyxuH, [I. B. O6mmmui kypc ¢pusuku : yaedHoe mocodue : B 5 tomax / [I. B. CuByxwuH. - 6-¢ u3g., crepeot. - Mocksa :
OUBMATIIUT, 2020 - Tom 3 : Dnextpudectso - 2020. - 565 c. - ISBN 978-5-9221-1643-5. - Tekcr : 21ekTpoHHBIH // JlaHs :
3JIeKTPOHHO-OMOmMoTeuHas cucrtema. - URL: https://e.Janbook.com/book/185725 (nata obpamenus: 01.07.2023). - Pexum
JOCTYyIa: 1JIsl aBTOPU3. TOJIb30BaTENIEH.

10. Kanuronos, Y. M. Beezienue B pu3uky sijipa u yactuil : yueObnuk / V. M. KanutoHos. - 4-e u3j. - Mocksa :
OUBMATIINT, 2010. - 512 c. - ISBN 978-5-9221-1250-5. - Tekcr : neKTpoHHbIH // JIaHb : 371K TPOHHO-OMOIMOTEUHAS
cucrema. - URL: https://e.lanbook.com/book/2189 (nata obpamienusi: 01.07.2023). - Pexxum gocryna: ajsi aBTopu3s.
MOJIb30BaTENIeH.

11. Ky3nenos, C. U1. dusnka. BonHoBas ontuka. KBantoBast npruposa usnydeHus. DJIeMEeHTbl aTOMHO U sIepHON (DU3KKH :
yuebHoe nmocodue / C. Y. Ky3nenos, A. M. Jluzep. - 3-e u3n., nepepad. u nom. - Mocksa : By3osckuii yueonuk : UTHOPA-M,
2019. - 212 c. - ISBN 978-5-9558-0350-0. - Texcr : anexktponHbiid. - URL: https://znanium.com/catalog/product/1002478
(mata oopamenust: 01.07.2023). - PexuM rocTyma: 1mo MmoJmckKe.
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12. Cagenbes, 1. B. Kypc o6meit (pusvkn : yaebHoe nocodue : B 5 Tomax / U. B. CasenbeB. - 5-e u3n. - CankT-IletepOypr :
Jlanp, 2022 - Tom 5 : KBanToBas ontuka. AToMHas ¢pusuka. Pusmka teepioro tena. Pu3rka aTOMHOTO fpa U 3JeMEHTapHBIX
yactull - 2022. - 384 c. - ISBN 978-5-8114-1211-2. - Tekcr : a5eKTpoHHBI# // JIaHb : 9J€KTPOHHO-0MOIMOTEeYHAas! CHCTEMA. -
URL: https://e.lanbook.com/book/210611 (nata obpamenus: 01.07.2023). - Pexum gocryna: aj1st aBTOpU3. MOJIb30BaTENEH.

13. DnemeHTapHblii yueOHUK (pusuky : yueOHoe ocodue : B 3 Tomax / moj pepakuuei I'. C. JlanacOepra. - 15-e usg., ucnp. -
Mockga : PUSMATIIUT, 2021 - Tom 3 : KoneGauus u BosHbl. Ontrika. ATOMHas U sitepHas ¢usuka - 2021. - 664 c. - ISBN
978-5-9221-1591-9. - Tekcr : 21eKTpoHHHIH // JIaHb : 31eKTpOHHO-OMOIMOTeYHas cucteMa. - URL:
https://e.lanbook.com/book/185693 (nata o6pamenus: 01.07.2023). - Pesxxum octyna: Juist aBTOpU3. TOJIb30BATEIICH.

JonoJHUTeJbHAsA JUTEepaTypa:

1. ®pum, C. 3. Kypc obieii ¢pusukn : yueonuk : B 3 romax / C. 3. ®pui, A. B. Tumopesa. - 13-e usn. - Cankr-IlerepOypr :
Jlanb, 2022 - Tom 1 : dusnueckre OCHOBbI MexaHUKH. MoJekyJsipHast (pusuka. Konebanus u Bonns - 2022. - 480 c. - ISBN
978-5-8114-0663-0. - Tekct : anekTpoHHbIH // JlaHb : 35eKTpoHHO-OubIMoTevHas cucrema. - URL:
https://e.lanbook.com/book/210377 (nara obpamenus: 01.07.2023). - Pexxum octyna: Juist aBTOpU3. TOJIb30BATEIICH.

2. CuyxuH, [I. B. O6mwmii kypc ¢pusuku : yueoHoe nocoowue : B 5 tomax / [I. B. CuByxuH. - 6-e u311., crepeot. - MockBa :
OUBMATIIUT, 2021 - Tom 2 : TepmoarHamuKa U MosieKyJisspHas pusnka - 2021. - 544 c. - ISBN 978-5-9221-1514-8. -
Tekcr : anexkTponnsiii // Jlans : anekTpoHHo-6nbMoTeyHas cucrtema. - URL: https://e.Janbook.com/book/185719 (nata
ooparmrenus: 01.07.2023). - Pexxvm moctyna: 1j1sl aBTOPH3. MOJTb30BaTeNeH.

3. JlozoBckuii, B. H. Kypc ¢usuku : yyeOnuk : B 2 Tomax / B. H. Jlo3oBckuid. - 6-e uzn.,ucnp. u go. - Cankr-IlerepOypr :
Jlanb, 2022 - Tom 1 - 2022. - 576 c. - ISBN 978-5-8114-0286-1. - Tekcr : a5eKTpoHHblIi // JIaHb : 3JIeKTPOHHO-OMOIMOTE HAST
cucrema. - URL: https://e.lanbook.com/book/210284 (nara obpamenus: 01.07.2023). - Pexxum octyna: uist aBTOpH3.
HOJIb30BaTENEH.

4. Jlozosckuid, B. H. Kypc ¢usuku : yue6nux : B 2 romax / B. H. JlozoBckwmid. - 6-e m3n.,uctp. u jpoi. - Cankt-IlerepOypr :
Jlanb, 2022 - Tom 2 - 2022. - 608 c. - ISBN 978-5-8114-0287-8. - Tekcr : 35eKTpoHHbIH // JIaHb : 97IeKTPOHHO-O0MOIOTEYHAsT
cucteMa. - URL: https://e.lanbook.com/book/210287 (mata obpamenust: 01.07.2023). - Pexum nocryma: s aBTOpu3.
0JIb30BaTEJIEN.

5. MyxuH, K. H. DxcrniepumenTanbHas siaepHas pusuka : ydeOnuk : B 3 tomax / K. H. MyxuH. - 7-e u3g, crep. -
Cankr-IletepOypr : Jlanb, 2022 - Tom 1 : dusmka aromHoro siapa - 2022. - 384 c. - ISBN 978-5-8114-0739-2. - Tekcr :
3JIeKTPOHHBIH // JlaHb : 351eKTpoHHO-OubmoTedHas cucrema. - URL: https://e.lanbook.com/book/210308 (nata oGpainenusi:
01.07.2023). - Pexxum goctyma: ajisl aBTOPHU3. MOJIb30BaTeNeH.

6. Myxun, K. H. DxcnepumenTanbHas siaepHas ¢gpusuka : yueOnuk : B 3 tomax / K. H. Myxwus. - 7-e u3n., crep. -
Cankr-IletepOypr : Jlanb, 2022 - Tom 2 : dusmka ssaepHbIx peakuuii - 2022. - 326 c. - ISBN 978-5-8114-0740-8. - Teker :
371eKTpOHHBIH // JlaHb : 351eKTpoHHO-O6nbmmoTedHas cucrema. - URL: https://e.lanbook.com/book/210311 (nara oGpaiuenusi:
01.07.2023). - Pexxum goctyna: A aBTOpU3. NOJIb30BaTeIEH.

7. Kaun, K. B. Kypc o6meii ¢pusuku: YueoHnoe nocodue / K.B. Kann. - Mocksa : KYPC: HULl THO®PA-M, 2018. - 360 c. -
ISBN 978-5-905554-47-6. - Tekcr : anekrponnbiii. - URL: https://znanium.com/catalog/product/956758 (nara oOpaiieHust:
01.07.2023)

8. Bapcykos, O. A. OcHOBBI (pU3MKH aTOMHOTO fiipa. SaepHele TexHonoruu : MoHorpacus / O. A. Bapcykos. - Mocksa :
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ITporpamma mucimruiunel "®uszuka'; 28.03.01 "HaHoTexHOIOrMM 1 MUKPOCUCTEMHAS TEXHUKA'.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.12 ®usuka

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 28.03.01 - HaHOTeXHOJIOIMY M MMKPOCUCTEMHAS TEXHUKA

HpO(l)I/IIH; IOATrOTOBKM: CuHTEe3 ¥ IMarHOCTMKA HAHOMATEPUAJIOB, KOMIIOHEHThI MUKPO- ¥ HAHOZJICKTPOHHOW TEXHUKU

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus Mo oOpa3oBatesibHON nporpamme: 2021

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

3AE
Crpauuna 16 u3 16. IEl YHH



http://www.tcpdf.org

