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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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[IporpamMmy auciuIuHEL pazpadorai(a)(u): mpodeccop, 0.H. (norent) Epemuna P.M. (Kacenpa obmieit pusuku, OtneneHue
¢pmsukn), RMEremina@kpfu.ru ; gorenr, k.H. (morient) Haneror B.B. (Kadenpa obimeit ¢pusuku, Otnenenve (puznukn),
naletov.phys.inst.2020@mail.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
OIlK-4 CriocoOeH aHAIM3UPOBATh (PU3UIYECKYIO CYIIIHOCTD SIBJICHHI M TIPOLIECCOB, JISKAIIUX B OCHOBE

(pyHKLIMOHMPOBAaHUSI MUKPOJIEKTPOHHON TEXHUKHU, TPUMEHSATh OCHOBHbIE (PU3HUECKUE
3aKOHBI M MOJIENIN AJIS1 pellieHHs 3a1a4 TPO(eCCHOHANIbHON IEATEIbHOCTH;

OIIK-9 CriocoGeH pelarth 3a1a4u MpoecCHOHAIBHON JIESITEBHOCTH C YI€TOM TEKYILIEro COCTOSIHUS
1 TEHJEHIWH pa3BUTHsI MH(OPMAIIIOHHBIX TEXHOJIOTHH, CPEJICTB TEXHUYECKOH 3aIlUThI
MH(pOPMAINH, CETel U CUCTEM Tepeiadil HH(pOpMaIn;

OO6yyarnmuiics, OCBOUBIINI JUCHATUTAHY (MOJIYJIb):

HoyokeH 3HATh:

OCHOBHBIE (pr3MUECKYE SBJICHUS U MOHSATHS, 3aKOHBI X MOJIEJIN OOIIEeH (DU3UKH, TPAHUILIBI KX TPUMEHUMOCTH;
METO[IbI pellieHus1 (PU3MUECKUX 3a]a4.

(pusnueckue npuHIMITEL pabOTHI ITAOOPATOPHOTO U3MEPUTEILHOTO 000PY/I0BaHNsI, HA3HAYEHHUE BAXKHEHUIINX (PU3MYECKUX
NpUOOPOB, OCHOBHBIE (PU3UYUECKUE BEIMUUHBI U CIIOCOOBI U MX U3Me-PeHus1, CIOCOObI HaOMoIeH!sT (PU3MUYECKUX SBJICHUI U
U3MEpEeHHsI UX OCHOBHBIX MapaMeTpOB.

HoykeH ymeTs:

MNPUMCHATb MOJACJIN U 3aKOHbL 061H€I7i (1')I/I3I/IKI/I IJUIA pelIeHUs 3a1a4 CI)I/I3I/I'~ICCKOFO COIEPKaHMA BCTpEUAOIIUXCA B
Hpoq)CCCHOHaHLHOﬁ JOCATCIIBHOCTH.

T0JIb30BAThCSI OCHOBHBIMU (DPM3UYECKUMU [TPUOOPAMH, CTABUTb M PEIlIaTh PO-CTEHIINe SKCIIepUMEHTaJIbHbIE 3a/1auH,
00pabaThIBaTh, AHAIM3UPOBATh U OLIEHUBATh HOJIyUYeHHBIE PE3YJIbTATHL.

I[OJDKGH BJIag€Th:

HaBBIKAMM aHAJIN3a (PU3NYECKUX SIBJICHUH C MTO3UINU KJIACCHUECKMX (DPU3MUECKUX B3aUMOJIEHCTBUI 1 3aKOHOB 00IIe
(pusukwy;

HaBbIKaMU HUCIIOJIb30BaHUA CI)I/IBI/I‘-IeCKI/IX MOIICJ'[teI 1 METOJOB pEeIICHUA 3a1a4 CI)I/IBI/I‘-IGCKOI"O COIEpKaHUA.

MIPaKTUYECKMMH HaBBIKAMH PaOOThI ¢ OCHOBHBIMH (PU3MYECKUMHM MPUOOPAMU, METOAMH OLIEHKH IO PEIIHOCTEH
IKCIEPUMEHTA.

2. Mecto guctummmabl (MoayJist) B ctpykrype OIIOII BO

HaHHas aucuumuimHa (MoayJib) BKJoueHa B pasaen "b1.0.13 ducuumiunsl (Moay/u)" OCHOBHOM MPO(hecCHOHAIbHON
obpazoBateibHO# iporpammbl 10.05.03 "MHbopManmonHas 6e30MacHOCTh aBTOMATU3MPOBaHHbIX cucteM (Be3onacHocTb
OTKPBITHIX MH(POPMALIMOHHBIX CHCTEM)" 1 OTHOCUTCS K o0si3arenbHoi yactu OITOIT BO.

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

3. O6'bemM qUCHUMILIHMHBI (MOIYJisI) B 3a4€THBIX € JHHHIAX C YKa3aHNEM KOJIHYeCTBA YacOB, Bbl/IeJI€HHbIX HA
KOHTAKTHYIO padoTy 00y4amImuxcs ¢ npemnogasarejaemM (10 BHAAM y4eOHbIX 3aHATHII) H HA CAMOCTOATENbHYI0
padoTy o0yJamomuxcs

OO01as TpyJOeMKOCTb AUCHUILIMHBL cocTaBsieT 14 3auetHbix(bie) eaunuti(bl) Ha 504 yaca(oB).

KonraktHas padora - 276 vaca(oB), B TOM uuciie Jekiuu - 108 yaca(oB), mpakTudeckue 3aHTus - 82 yaca(oB), JabopaTopHbIe
padoThI - 86 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON padoThl - ) yaca(oB).

CamocrostenbHas padota - 156 yaca(oB).
KouTposnsb (3auét / x3amen) - 72 yaca(oB).
dopma MpoMekRyTOYHOrO KOHTPOJISI JUCIMILIMHBL: 9K3aMeH B 1 cemecTpe; 3a4eT BO 2 ceMecTpe; 9K3aMeH B 3 ceMecTpe.

SAEKTPOHHBH
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4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buasl 1 yacel KOHTaKTHOI PadoTHI, Camo-
HX TPYAOEMKOCThb (B yacax) cTod-
N Pazgeant qucuumimnnb / Ce- lexmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 60Ta
Tema 1. Beegenue. [IpeameT u MeToapl (pU3MKH.
1. [KunemaTrka MaTepuasbHON TOUKH. 1 3 0 3 0 3 0 3
2 Tema 2. IuHaMU4YeCKUIl METO]] ONTUCAHUS 1 2 0 4 0 3 0 3
MEXaHHUYECKHUX CHCTEM.
3. Tema 3. 3aKOHBI COXpaHEHUsI B MEXaHHUKE. 1 4 0 3 0 3 0 3
4. Tema 4. OCHOBBI MEXaHUKH aOCOIIOTHO YIIPYTOro 1 2 0 0 0 2 0 3
Tena.
5. [Tema 5. KosiebaTeapbHoe OBUKEHUE. 1 2 0 2 0 3 0 2
6. (Tema 6. BosHbl B CILJIOIIHOM cpefe. 1 2 0 2 0 3 0 3
7 Tema 7. OCHOBBI MEXAHUKHU KAIKOCTEN U Ta30B. 1 3 0 2 0 2 0 3
Tema 8. BeneHre B MOJIEKYJISIPHYIO (DUBHKY.
8. [Temneparypa. YpaBHeHHE COCTOSIHUS UJEATLHOTO 1 3 0 3 0 2 0 3
rasa.
9. Tema 9. IlepBoe Ha4yaIO0 TEPMOJMHAMUKHY. 1 3 0 3 0 3 0 3
10. Tema 10. MoJieKyIsipHO-KMHETHYECKas TEOPUsL. 1 3 0 2 0 3 0 3
Tema 11. CraTucTrdeckue pacripeaeaeHusl.
11. [Pacnpenenenue Makcsesia. Pacnpenenenue 1 2 0 2 0 0 0 3
bosnbumana.
12. Tema 12. Bropoe Hauaao TepMOJUHAMUKH. 1 3 0 2 0 3 0 3
Tema 13. BHyTpUMOIEKYIsIpHBIE 1
13, [MEKMOTEKy IAPHBIE B3AHMOIEHCTBHS. las 1 > 0 5 0 3 0 3
Ban-nep-Baanbca. ®azopble nepexoapl. Kugkoe
COCTOSTHYIE.
14, Tema 14. ITpoueccel nepeHoca. TBepible Tena. 1 2 0 2 0 3 0 2
Tema 15. 3akon Kynona. HanpstkeHHOCTD
15. [anexktpuueckoro nons. Teopema IMaycca. 2 4 0 4 0 2 0 5
Tema 16. [Toreruuan. CBsA3b NOTEHIMANA U
16. |HAaPSIKEHHOCTHU JEKTPOCTaTHUECKOro MOJIA. 2 2 0 3 0 2 0 4
Tewma 17. [IpoBOAHUKHY B 3IEKTPUUECKOM MOJIE.
Merton n300pakeHni. DIeKTpIIecKas eMKOCTh
17. |yeauHeHHOrO NpOBOJHMKA, EMKOCTh KOHAEHcAaTopa.| 2 2 0 2 0 0 0 4
SDHeprus 3apsKeHHOT0 KOHIEHCATopa.
Tema 18. DaeKTpHUUECKIIA AUTIONBHBIA MOMEHT
pacnipesnenenus 3apsoB. [lonapuzanus
18. |mia1eKTpUKOB. BekTop 31eKTpryecKoro 2 2 0 2 0 0 0 4
cMeleHus. Buapl 1MaeKTpuKoB.
SAEKTPOHHBIH
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19.

Tema 19. ITocToAHHBIN AEKTPUUECKUIA TOK. 3aKOH
Owma. Y ziesibHOE COIIPOTHUBIIEHHE U ye/IbHAs
IpoBOAUMOCTb. CTOPOHHHE CUJIBL.
DNIEKTPOBIIKYILAS CHJIA.

20.

Tema 20. Vpasrenusa Kupxrogda. 3akon
Jxoyns-JleHna i yqactka nenu. DIeKTpUIecKuit
TOK B rasax, 9JIeKTpOJITax, B Bakyyme. Tepmoazc.
Tepmonapa, siBienust 3eebeka, [lenpThe, TomcoHa.
JIeKTPOBAaKyyMHbIE TpHOOPHI. I10ynpoBOIHIKI
n- 1 p- Tuna. [lomynpoBogHUKOBHIN Anox, OUIos

21.

Tema 21. [TocTossHHOE MAarHUTHOE I0JI€. 3aKOH
buo-Cagapa-Jlamiaca. CHIOBBIE JIMHUT
MAarHUTHOTO 1ojiA. MarHuTHBINA U065, MOMEHT
CHJI, JEWCTBYIOIMX HAa BUTOK C TOKOM B
OIHOPOJHOM MAarHUTHOM IIOJIE.
HamarunuenHocts. Hanpsik€HHOCT MAarHUTHOTO
0J1s1.

22.

Tema 22. MarauTHasi NpOHUIIAEMOCTb, MATHUTHAS
BOCHPHUHUMYMBOCTb.[JHaMarHeTvKy, napaMarHeTHKy,
¢eppomarnetuku. 3akoH Kiopu-Beiicca.
AHTU(hEPPO-MarHeTUKH, peppuMaraeTuku. [letns
rucTepesuca, JOMeHHas CTPYKTypa.

23.

Tema 23. MaruuTHbIA MOTOK. 3aKOH
91eKTpoMarHuTHoM nHaykuun Papanes. [Ipasuno
Jlenna. CamouHnykuus. IHIyKTUBHOCTb. DHEprus
MarHUTHOIO I10JIs.

24.

Tema 24. IHAYKTUBHOCTb U €MKOCTh B LIETISIX
TIEPEMEHHOTO TOKA.

25.

Tema 25. [JoOpOTHOCTD, NEKPEMEHT 3aTyXaHUSI.
CBoOOaHbIE, 3aTyXaIOLIMe, BHIHYKICHHbIE
KosieOaHus B KOJieOaTeIbHOM KOHTYpe.
Tpancgopmarop.

26.

Tema 26. ITocnepoBatenpHbIi ¥ NapalIeIbHbIA
KosieOaTesIbHbIe KOHTYpA.

217.

Tema 27. Tok cmemenus. Cucrema ypaBHEHUI
MakcBeia B MHTErpaJIbHOM U
b depeHIaIbHOM BUIE.

28.

Tema 28. YpaBHeHUe MJIOCKON 3JIEKTPOMarHUTHON
BOJIHBI, BOJJTHOBOE ypaBHeHue. CBoiicTBa
9JIEKTPOMarHUTHBIX BOJIH. BekTop YMoBa-
[oitntuHra. Dddext Xosuia.

29.

Tema 29. PazBuTue npejcraBieHuid 0 mpupoe
cBeta. ['eomerpuyeckas onTuka.

Crpanuua 5 u3 16.
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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 30. Pa3Burtue npeactaBiaeHui o npupoje
30. |cBeTa. 'eomeTpuyeckas onTHKa. 3 2 0 3 0 4 0 4
Tema 31. Cepudeckue NOBEpXHOCTH.
31. |lleHTprpoBaHHAs ONTUYECKAS CUCTEMA. 3 2 0 2 0 4 0 6
dotomeTpusl.
3. EeMa 32. Untepdepennus. bunpusma Openerns. 3 > 0 > 0 4 0 5
Or'€PEHTHOCTb.
33. Tema 33. Mudppaxuusa ®payHrodepa. 3 2 0 2 0 4 0 5
HugpakMoHHAas pelieTKa.
34, Tema 34. INonspuzanus. [IBoitHoe 3 > 0 > 0 > 0 5
Jy4eTIpeioMIICHHE.
35. TeMaUSS. Nurepdepenuus noasspu30BaHHbIX 3 2 0 1 0 2 0 6
Jy4en.
36. Tema 36. ducnepcus. @opmyna Jlopenn-Jlopena 3 > 0 1 0 > 0 3
37, Tema 37. [Tornomenue ceera. CekTpsl 3 2 0 1 0 2 0 2
TOTJIOILCHUSI.
33, Tema 38. TemoBoe m3nyuenue. ['mnoresa [Tnanka. 3 > 0 1 0 > 0 2
39 Tema 39. ITocrynatel Bopa. Moaenb atoma 3 2 0 0 0 2 0 2
"|Pe3epdopaa.
Tema 40. KopitycKymsipHO-BOJTHOBOH TyasIu3M
cBoMcTB BemecTBa. Dddext Komnrona. Bomxs e
40. Bpoiins. Obiee ypasHenue lpenunrepa. 3 2 0 0 0 0 0 2
Tema 41. KBanToBBIE uMCna, UX (PU3MUECKUI
cmeicit. [TonsiTne 06 oneparopax uznveckux
41.|sesmmuun. Onbite! lTepra u I'epiaxa. Criun 3 2 0 0 0 0 0 2
anekTpoHa. CIIMHOBOE KBaHTOBOE YMCIIO
Tema 42. [punmun [Taymm. Pacripenenenue
4. 9HJIeKTp0HOB B aTOME IO COCTOSTHUSIM. 3 > 0 0 0 0 0 2
epuoandeckas cucremMa Menzeneesa.
Tema 43. BparatenbHsie, KoyieOaTebHbIC U
43, [PEKTPOHHbIE CTIEKTPBI MOJIEKYI. PenrtrenoBckue 3 > 0 0 0 0 0 2
cHeKTpsl. 3akoH Mo3snu.
Tema 44. Tpuniun paGoThl KBAHTOBOTO
reHepartopa. TBepaoTeIbHbIE U ra30pa3psiIHbIe
44, na3epbl. POHOHEI. TeHIIOCMKS)CTb KPHCTAJLIMIECKOH | 5 0 0 0 0 0 >
PpEIIeTKH. DJIeMEHTHl 30HHOM TEOPHH B KPHCTAJIIAX.
Tema 45. CtpoeHue aToMHBIX siaep. MaccoBoe u
45, [3ApAnOBbIE UKCIIA. Hyxkonsl. TepmosiiepHast 3 > 0 0 0 0 0 2
peakiysi ¥ podieMbl YIIpaBJIeHHs €10.
DAEKTPOHHBH
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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. B3aumopeiicTBue pagroakTUBHOIO
u3J1y4eHusl ¢ BelecTBoM. [lotepu sHeprum, KpuBas
Bperra, npober. MexaHn3Mbl B3aUMOJICHCTBHS,

46. |BnusiHue Ha cBoMcTBa cpepbl. [ToHsATHE O 3 2 0 0 0 0 0 2
JO3UMETPHHU. DJIeMEHTAPHBIC YaCTHIIBI.

lToro 108 0 82 0 86 0 156

4.2 Cogep:xkanne JUCIHUATLIHHBI (MO TyJIs1)
Tema 1. BBenenue. Ilpeavet u Metoabl (pu3uku. Kunemaruka MatepuajibHOl TOYKH.

IIpenmer u 3anava pusuku. Mzmepenue. Cucrtemsl eqUHULL (PU3UYECKUX BEJMYMH. 3aaya MexaHuku. Kinaccnueckas
MexaHuKa. [IpoctpancTBo. Bpems. Marepuansaast Touka. BekTopsl. BekTopHblii crioco6 onvicanust apuxeHust. KoopnuHaTHBI
croco6 omvicanus IBrkeHnst. Onrcanne ABMXEHUS C TIOMOIIBIO ITapaMeTpoB TpaekTopuu. I1peodpazoBanus [amiest.
Crnoxenue ckopocrteil. BpamaTensHoe nBuxenue. [IBrkeHue no okpyxHoctu. [loctynaresibHOE U BpalllaTelbHOE JBHKEHUS
TBEP/BIX TeEJl.

Tema 2. /IunamMu4ye CKUH MeTO/] ONMCAHUS MEXaHUYeCKHUX CHCTEM.

HuHamuka MaTepuasibHOM Touku. [lepsblil 3akoH HeloToHa. MHepruanbHast cucrema orcueta. Macca. Mimmyiisc. 3akoH
COXpaHEeHHMs UMITYJIbCa CUCTEMBI U3 IBYX MaTepUasibHbIX ToueK. [Tonstue cuibl. Bropoii 3akon HeioToHa. [Tpunimn
cyneprosuiyu. Tpetuii 3akoH HeiotoHa. [Ipuniun otHocutenbHocty [Nanunes. Cuibl B MexaHuke. Ypyras cuna. Cuna
cyxoro Tpenusi. Cujia cOnpoTUBIIeHUsI. 3aKOH BceMUpHOTo TsAroTeHust. Cuna tsukectu. Bec. HeecomocTs. [IBukenue
MaTepHaIbHON TOUKH B HEMHEPIMAIBHON crcTeMe otcuerta. [eHTpobeknas crna maeprun. Cuna Kopruomuca. Crtbr,
JIEMCTBYIOIIME Ha TeJla B CUCTEME KOOPAMHAT CBSI3aHHOM C MOBEPXHOCTHIO 3€MJIH.

Tema 3. 3aKkoHbI COXpaHeHHsI B MeXaHUKe.

3aKoH coxpaHeHUs UMITyJibca. [IBukeHue Ten nepeMeHHol macchl. Y paBHeHue Meiepckoro. ®@opmysia LInoakoBckoro.
Pa6ora. Kunernueckas sHeprus. MomrHocts. KoHcepBaTHBHBIE (IOTEHIMATbHBIE) CHUTEL [loTeHIMabHAast SHEPrusl. 3aKOH
COXpaHEeHHUs MTOJTHOM MeXaHWIeCKOU sHeprun. BHyTpeHHs s sHeprus. [Ipeodpa3oBanue sHeprur. 3aKOH COXPaHEHHS SHEPTUH.
MoMeHT UMITyJIbCa U MOMEHT CUJIbL. Y paBHEHUE MOMEHTOB. 3aKOH COXPaHEHUSI MOMEHTa UMITYJIbca. Y paBHEHUE IUHAMUKHU
Tesa, Bpalaoierocss OTHOCUTENILHO OCH.

Tema 4. OCHOBBI MEXaHUKH a0 COJIOTHO YIIPYroro TeJja.

Beenenue. dedopmariy. AGCOMOTHO yrpyroe Teso. MI30TporHble 1 aHW30TPOITHbIE Tela.

Vupyrue HanpsokeHus. Hatsoxenue u naBnenue. OTHOCUTENbHOE YIUTMHEHHE U cxatre. 3akoH ['yka. Moayis FOHra.
Koagdrmment [lyaccona. Yrpyras u riactiudeckas nedgopmanus. Texkydects. [Ipenen mpounoctu. Buasl nedpopmariym.
Hedopmarms capura.

Tema 5. Kosie6areapbHoe ABHKEHHE.

CoOcTBeHHbIe TapMOHUYECKUE KOoleOaHus. AMIUTUTYJa KoyleOaHuii 1 HadayibHast asa.

CoOcTBEHHBIE rapMOHHUYECKHUE KoJIeOaHuS. CKOpOCTB 1 YCKOpEHHE. SHGPFI/IH TapMOHHUYECKOIro OCHUJIIIATOPA. Hpe,[[CTaBIICHI/Ie
TapMOHUYECKUX KoJIeOaHWH B BUI€ BEKTOPHBIX JUATrPAMM. Cnoxenue kojieOanuii. ClioxxeHue TFapMOHHUYECKUX KoJIeOaHMiA ¢
OJIM3KUMM yacToTaMu. Buenus.

CoGcTBeHHbIe 3aTyxamwomue kojaeOanusa. CoOCTBeHHbIe 3aTyXaoliye KojaeOaHusa. BelnunHbl, XapakTepusyoliye 3aTyXaHue.
BoiHyX/1eHHBIE KOJIeOaHVsl. AMIUTMTY/IHO-4acTOTHAs XapaKTeprcThKa. SIBieHne pesonaHca. [JoopoTHocTs. Pa3o-yacTtoTHas
XapaKTepHCTHKA.

Tema 6. BoiHBI B CIUIONIHOI cpejie.
Tuns! BosH. [Tonepeunas BosiHa. [InvHa BoyiHBL. BoHOBO# (DpOHT, BOJTHOBAsI MMOBEPXHOCTD.

[IpononpHas BoHa. Y paBHEHHUE TIOCKOH BoJHBL. Pa3zoBast cKOpocTs BoJHBL [IpuHIMn cynepnosunyu. KorepeHTHbIE BOJHEI.
Nutepdepennus BosnH. UaTepdepernms BoaH. Ctosture BoaHbL. Konebanue cTpyHbl. I'panudssie yenopusi. CTOSIIME BOJHBL.
YcnoBus My4HOCTEH 1 y3JI0B.

Crostune BosiHbl. CoOcTBeHHbIe YacToThl. CKOpOCTh pactipocTpanenus BosHbL. dudpakuus BosH. [Tpunimn [Nolirenca.
Axycriueckuii a¢dext Jomepa.

Tema 7. OCHOBBI MEXaHHUKH KHJKOCTEM U ra3os.
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OO61mme cBoiicTBa KUAKOCTeN 1 ra3oB. JlaBienne. Moaysib BCECTOPOHHETO CKaThsl. AOCOJTIOTHO HECXKUMaeMast JKUIKOCTb.
NneanvHas (HeBsi3kas) KUAKOCTb. OCHOBHOE ypaBHEHHE PABHOBECHS U ABMKEHUS KUIKOCTU. I MapocTaTuka Hec:kumMaeMon
xuakocty. 3akoH [Mackans. 3aBUCHMMOCTb JaBJIeHHs OT BBICOTHI CTOJIOA KMAKOCTH U rasa. ['mapaBinyeckuil mogbEMHIK. 3aKOH
Apxumena.

Kunemaruueckoe ornvicanue xuakocteil u ra3os. [one ckopocreii. Jlunuu toka. TpyOka Toka.

JlamunapHOe 1 TypOyJIeHTHOE TeueHue. Y paBHeHHe HerpepbiBHOCTH. CTallMOHApHOE TeUueHHe UIeaTbHON (HEBA3KOM)
KuaKocTU. Y paBHeHe beprysumm. [Ipumenenue ypasHenus bepHysuin. Beirekanue KUAKOCTH U3 OTBEPCTHSA B COCYE.
Bsaskocts. Koadpunment BaskocT.

JlamunapHoe Teyenue. Popmyna [Myaseiins. TypOynentnoe teuenue. Yucio PeitHombaca.

Tema 8. Beenenne B mosexyJsipuyio pu3uky. Temneparypa. YpaBHeHne coCcTOSIHASI HAEAILHOTO ra3a.

[Ipeamer TepMOANHAMUKH ¥ MOJIEKYJISIpHOH hrsuku. Monenp MaTtepranbHOTo Tesa. Maccsl aToMoB 1 MoJieKyJ1. Kodectso

BEIIeCTBa. ATperaTHbie COCTOSTHHS BelecTBa. MeToabl M3y4YeHHs CUCTEM MHOTHX YacThIl. TepMoauHaMITYecKre
(MaKpOCKONMYECKUE) CUCTEMBI.

TepMO)lI/IHaMI/I‘{eCKI/IC (MaKpOCKOHI/I‘{eCKI/Ie) napaMeTphbl. HyneBoe Ha4vaJlo TCPMOJUHAMHKU. TCpMO)lI/IHaMI/I‘{eCKOC PpaBHOBECHE.

Temneparypa. TepmMomeTprudeckoe TeJIo ¥ TePMOMETPUIECcKas BEMNIYMHA. DMIMPUIECKIE TEMITEPATypPHBIE KB
AocommoTHas mKajia temneparyp. TepMomeTpbl.

YpaBHeHUE COCTOSIHUSA UIeAbHOrO ra3a. 3akoH JlanbToHa.
Tema 9. IlepBoe HauaI0 TEPMOAMHAMIKH.
[NepBoe Hauano TepmoanHamuku. Beenenue. Pabora B tepmonnnamuke. Onbitel [ xoyost.

BHyTpeHHs1s1 SHeprus cucTeMsl (TepMOIMHAMUYecKoe ornpeaenenue). Termmooomen. Komruectso Terutorst. ITepoe Havano
TepMoarHamMuKu. [Ipeobpa3oBaHre TEMIOTE B MEXaHMUECKYIO padoTy.

TemnoemkocTh. TeroéMKOCTh MpK OCTOTHHOM 00bEMe. TerI0éMKOCTh MPH MOCTOSTHHOM 00bEMe. Y paBHeHHe Mariepa.
BHyTpeHHs1s1 sHeprus uneaibHoro rasa. [Iporeccsl B uaeainbHbIX ra3ax: H30XOPHBIH, 1300apHbIN, N30TEPMUYECKHH,
agna0aTUYECKU.

Tema 10. MoJiekyJasipHO-KMHEeTHY € CKasl TeOPHsl.

HaBJ’[CHI/IC ra3a Ha CTCHKY. CI/IJ'[a, HCﬁCTBylomaH CO CTOPOHBI OHHOﬁ MOJIEKYJIbI. OcHoBHOE YpaBHEHHE KMHETHYECKOI TEeOopuu.
MOHéKyH}IpHO-KI/IHCTI/I‘ICCKI/Iﬁ CMBICJT TEMIIEPATYPHI. CreneHnu CBOGOHLI. PaCHpCHCJ’[CHI/IC 9HEPIrvM IO CTCIICHAM CBO6OJ]I>I.
BHyTpeHHHﬂ JHEPrus. BHyTpCHHHH 9HEPIrus u TEIUIOEMKOCTD nJaCaJIbHOIO ra3a.

3aBUCUMOCTD TEIIOEMKOCTH OT TEMIIEPATYPBI.

Tema 11. CtaTucTuueckue pacnpeaesenus. Pacnpenenenue MakcpeJsia. Pacnpenenenue boabnmana.

CrnyuaitHoe coobitie. CrydaiiHas BenmunHa. OnpeneneHre BeposTHOCTU. [IITOTHOCTD BeposATHOCTH. BepostHocTh. Y cnoBue
HOPMHUPOBKH IJIOTHOCTH BEPOSITHOCTHU. Teopembl BEposITHOCTU. PacripeiesieHre MoJieKyJ 1o cKopocTsM. Pacnipesnenenue
Makcgesuia. XapakTepUCTHUECKUE CKOPOCTH. 3aBUCUMOCTh paclipe/ieieH!st OT TeMIepaTyphl.

DKcnepuMeHTaIbHASI IPOBEpKa pacrpeaenennss Makcpesuia. PacnipeseneHre MosieKkyJ BO BHEIIHEM CHJIOBOM HOJIE.
Pacnpenenenne bonpumana. bapomerpudeckas gopmyna. OmbiTel [leppeHa no onpepenermo ynciaa ABoragpo. Atmocdepa
IUIaHET.

Tema 12. Bropoe Hayajio TepMoJJUHAMUKH.

Hanpasnenue nponeccos. TertoBas mamuHa. KIT. ®opmynuposku Broporo Havyana. [ukn Kapno. KITJ nukia Kapuo mis
uaeansHoro rasa. [lepsas u Bropas teopema Kapno. Hepasenctso Knaysuyca. PaenctBo Knay3uyca. uTponus. 3akoH
BO3pacTaHusi SHTPoruu. CTaTUCTUYECKUI CMBIC]T BTOPOTrO Havasla TEPMOJUHAMUKY U SHTponuu. BeposTHoCTh
MakpococTosiHusl. CTaTUCTUYECKUH Bec.

Tema 13. BHyTpuMoJieKyJdsApHbIe H MeKMOJEeKyJIApPHbIe B3auMoaelictBus. I'a3 Ban-nep-Baaabca. ®a3oBbie
nepexoapl. 7Kujakoe cocrosinue.

Xumuueckas cBsA3b. MoJjieKyJisApHble CWIIbL. Y paBHEHUE BaH-nep-Baassca. M3otepmbl ypaBHeHus Ban-gep-Baanbsca. dasbl u
(pazoBele nepexonsl. PazoBas quarpamma. IIoBepXHOCTHOE HaTsKeHUE. Y CJIOBUE paBHOBECHS Ha rpaHuie cpel. Kpaepoil yrom.
HaneHue noj U30rHyToi nopepxHoctbio. Popmyina Jlamnaca. Kamuuisipusle sisnenusi. [ToBepXHOCTHO aKTUBHBIE BEIIECTBA.

Tema 14. [Ipouneccol nepenoca. TBepabie Teaa.

SddexTrBHBIN JUaMeTp U ceueHne MoJieKyJ1. CpeaHee YnciIo CTOJIKHOBEHUH M CpeHsA JUIMHA CBOOOIHOTO Ipobera MOJIeKyJI.
Huddysus. Bayrpennee Tperne. TermmonpoBogHocTh. AHAMN3 K03 duimeHToB nepeHoca. CTpyKTypa xkuakocTerd. OyHKIMs
pacnpeneneHust MOJIEKYJT JKUIKOCTH.

Huddysus. Bayrpennee Tperue (Bs3kocTh). TernonpoBogHocTs. Kpuctammiueckue Tena.

Awmopdusie Tena. Jupdysus. duddysusa yepes Bakancuu. TeronpoBogHocTs. Kitaccuueckast Teopus TeruioeMkoctd. Mopenb
SitamTeriHa. Monens debas. TeroBoe pacmmpenre. AHTApMOHUYHOCTD TEIUIOBHIX Kosebauwid. KoadpunmeHTs! IMHEHHOTO U
00BEMHOT0 PaCIIMPEHHUSL.
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Tema 15. 3akon Kyinona. HanpsizkeHHOCTH 3JeKTpHYecKOro moJist. Teopema I'aycca.

3akoH Kynona. [Tpunnun cynepnosunyi. 3aKoH coxpaHeHus 3apsiaa. HampskeHHOCTb 31eKTprudeckoro nosist. CUIoBble IMHUN
31eKTpruyecKoro noJjs. IIoTok BeKTopa HanpsKEHHOCTU JeKTpruueckoro noss. Teopema [Maycca. HanpsixeHHOCTH
3JIEKTPUUYECKOTO OJIs1 PABHOMEPHO PABHOMEPHO 3apsIKEHHOM Chepbl, HUTHU. IVIOCKOCTH, ABYX IIOCKOCTEH.

Tema 16. [Torenmuai. CBA3b NOTEHIUANA U HANPSIKEHHO CTH 3JIEKTPOCTATHYECKOT0 MOJIA.

Paborta o MEPEMEIICHUIO 3apAad BO BHCIITHEM 2JICKTPOCTATUYCCKOM I10JIC. IloteHManbHOCTD KYJIOHOBCKHUX CHJI.
IlorenmanbHas 9HEPIrusd 3apsja. Ilorenmmann. Cas13b noTeHuuaJa 1 HallpA)KEHHOCTU. SKBI/IHOTCHHI/IaHLHbIC MOBEPXHOCTH.
TToTeHuman cucTeMbl TOYSUHBIX 3apAa0B. Tlorenuman PpaBHOMEPHO 3apH)KCHH0171 CCl)epr M miapa. Tlorenman PaBHOMEPHO
3apﬂ)KeHHOﬁ IJIOCKOCTH.

Tema 17. IIpoBoAHHKH B 3JIeKTPHYeCKOM HoJie. MeTox n300pakeHnil. DJeKTpNYeCcKast EMKOCTh yeIHHEHHOTO
MPOBOJHNKA, EMKOCTh KOHJeHCATOpa. DHeprus 3apsKeHHOro KOHAeHCaTopa.

HpOBOI[HI/IKI/I B DJICKTPUYICCKOM I10JIC. SHCKTPI/I‘IGCKaH CMKOCTB.SHCPFI/IH 3aPAKEHHOIO0 KOHAEHCATOPA. Emxocts mapa. MCTOI[
H306pa)l(eHHfI. Emxoctu mmockoro KOHAEHCATOpa, TUJIMHAPUIECKOIO KOHAEHCATOPA. Crekanue 3apA40B C OCTpUA.
SHGKTPH‘IGCKI/Iﬁ BETEP. MCTOII SHCKTPOCTaTI/I‘{eCKOﬁ 3allInThI. 3aBUCUMOCTh CONIPOTUBJICHU A METAJIJIOB OT TEMIICPATYPBI.

Tema 18. DaexkTpuyeckuii JUNOJbHBIII MOMEHT pacnpeaesieHusi 3apsaaoB. [loasipuzanusa 1n3aeKTpuKkoB. BekTop
JEKTPUYECKOro cMeleHusi. Buabl qu31eKTpuKosB.

DNIEKTPUUECKUI TUMOIbHBIA MOMEHT. [ToTeHIMan mosisi ToueyHoro aunosst. HampsokeHHOCTh MoJisi TOUEYHOTO JUIOJSI.
TMonsipuzanus qUAEKTPUKOB. BEKTOp 2/IeKTpruecKoro cMmereHus. JJuanexTpuueckas BOCIPUMMUMBOCTD U AUAJIEKTpUYecKas
MIPOHUIIAEMOCTH cpejibl. [1be303/IeKTPUKHY, MUPOITEKTPUKH, CETHETONEKTPUKH. [1eTiis ructepe3uca. AHTUCETHETOSIEKTPUKH.

Tema 19. [locTosaHHBI eKTpUYE CKU TOK. 3akoH OMa. YaeJbHO€E CONPOTHBJIEHNE U YAeJbHAS
NPOBOANMOCTH.CTOPOHHHE CHJIBL. DJIeKTPOIBHKYIIasl CHJA.

[NocrostHHBIN 31eKTprudeckuil TOK. Crila TOKa, INIOTHOCTh TOKa. 3akoH OMa B auddpepeHImanbHON, HHTErpasibHON (hopMax.
CropoHHHE CHJIBL. DNIEKTPOABIKYIIAA chia. 3akoH OMa 1 OJHOPOJHOTO ¥ HEOJHOPOJHOIO Y4acTKOB Lenu. BHyTpenHee
conpoTuBieHre. 3akoH OMa 1151 3aMKHYTOH eTnH. DyieMeHTapHast TEOpHsI TPOBOJVMOCTH B METaJUIax.

Tema 20. YpaBuenus Kupxrodga. 3akon [xkoyas-Jlenna ajis yyactka nenu. JJjeKTpudyeckuil TOK B ra3ax,
3JIEKTpoJnTax, B Bakyyme. Tepmosac. Tepmonapa, sisyienust 3eedeka, [leabThe, ToMcoHa. DJeKTpOBaKyyMHbIE
npu6opsl. [osynposoauukn n- u p- Tuna. IlosynpoBogHNKOBBIA A0, OUIIOJIS

ConpoTHBJIEHHE NTPY NOCIEIOBATEILHOM U NApAJUIEIbHOM COEAUHEHUH TPOBOAHUKOB. Y IEIbHOE CONPOTUBJIEHUE U yIe/IbHAS
npoBoguMocTh. IlepBoe u BTopoe npasuna Kupxroda. Yaisl. 3akon [Ixoyns-Jlenna qia ydactka nenu. CTOpPOHHUE CHIIBIL.
AnexkTpoaBuxkyinas cuia. Moctuk Yurcrona. TemneparypHas 3aBUCMMOCTb COIPOTUBJIEHHS B METaJUIax.

Tema 21. [TocTosinHoe MaruuTHOE noJie. 3akoH buo-Capapa-Jlanuaca. CuioBble JMHUM MArHUTHOTO MOJIS.
MarHuTHBIA TUN0Jb. MOMEHT CHJI, 1eCTBYIOIIHX HA BUTOK C TOKOM B OJJHOPOJHOM MarHUTHOM I10.JIe.
HamaranyenHoctb.Hanp ke HHOCTH MAarHUTHOTO TOJISA.

DJIEKTPUUECKUI TOK B ra3ax, 9JeKTpOJIUTaX, B BakyyMe. VICKpoBo#l pa3psj, TIELMiA pa3paAl, KOPOHHBINA pa3psn. CTpUMeEDH,
crpatsl. JlyroBoi pa3psij. DNEeKTPOJIN3, aHUOHBI U KATUOHBL. 3aKOHBI 71eKTposn3a Papasesd. DNeKTPOXUMUUYECKUN U
XMMHWYECKUI SKBUBAIEHTH. AKKYMynsTopsl. TepmoasekTponHast smuccust. Karon, anon. BakyymHbIi iuozs, Tpuos, ceTka.
BoJbT - amniepHble XapaKTepUCTHKH.

Tema 22. MarauTHasi NpOHHIIAEMOCTh, MAarHUTHAsI BOCIHPUUMYNBOCTh./IlHamMaraeTukn, napamMmarae Tuku,
¢ eppomarnetruxku. 3akon Kiopu-Beiicca. Autudeppo-marneruxku, peppumarneTuxu. IleTyas rucrepesuca,
JIOMEeHHasl CTPYKTypa.

Tepmoagc. Tepmomnapa, siBnenus 3eedeka, IlenbThe, TomcoHa. JloHOPHI M aKIETITOPHI. [IBOMHON 3J1€KTpUYECKH 3apsHKEHHBIH
cioft. Ipsimoe n o6paTHOE BKIIIOYeHHE. BoJbT- aMmepHas XapakTeprCcTHKa TTOJYIIPOBOAHMKOBOTO Anoza. Bempemisionye
CBOICTBa MOJYIIPOBOAHMKOBOrO AnoAa. TpaH3ucTopsl MosisipHble U Ounossipasie. Kostektop, 6a3a, aMutTep.

Tema 23. MarHuTHbIN NOTOK. 3aKOH dJieKTpoMaruuTHoi unaykiun ®apanes. [Ipasmio Jlenna. CaMouHyKiusl.
NHayKTHBHOCTH. DHEPTrUusi MArHATHOTO TOJISL.

INocrostHHOE MarHuTHOE ToJTe. BekTop MarHuTHOW MHAYKIMA. CHIOBBIE JIMTHAM MATHUTHOTO TTOJIs1. [IpUHITHH CyIeprio3uiui.
Teopema o noToke BekTpa MarHuTHOM MHAYKIMK. Cuna Amniepa. Cuna Jlopenua. 3akon buo-Casapa-Jlariaca. CusioBbie
JIMTHUYM MarHUTHOTO TIOJIS IIPSIMOTO IMPOBOTHUKA C TOKOM, KaTyIIKH. BEeKTOp MarHUTHO#M MHITYKIIAH MPSIMOTO MTPOBOJHUKA C
TOKOM.

Tema 24. UTHAYKTUBHOCTb U €MKOCTD B IeNsIX epeMeHHOr0 ToKa.

MaruutHbII JIUNoab. MOMEHT CUII, IleflCTBleH.[HX Ha BUTOK C TOKOM B OJTHOPOAHOM MArHMTHOM IIOJIC. HamaramyeHHOCTD.
Hapr{)KeHHOCTb Mar"duTHOTIO IT0JIA. TeopeMa O HUPKYJIALMA BEKTOPA MarHUTHOM WHAYKIWW, HAMAarHU4Y€HHOCTHU,
HalpsAXKEHHOCTHU MAarnuTHOT'O IOJIA. r PaHUYHBIC YCJIOBUSA 1A HOpMaJ’[bHOﬁ COCTaBJ’IHIOI.[ICITI BEKTOpPa MAarHATHOM WHIAYKIWU U
TAHT€HCAJIbHOM COCTaBJIAIONIEN BEKTOpPA HAMIPAKECHHOCTU MArHuTHOIO MOJIA.

Tema 25. Jo6poTHOCTD, feKpeMeHT 3aTyxaHus. CBo00/JHbIe, 3aTyXal0NINe, BbIHYK/IeHHbIe KoJieOaHus B
KoJiebaTeabHOM KoHType. Tpancdopmarop.
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MarnuTHasi IpOHUIIAEMOCTb, MArHUTHAs BOCIIPUUMYUBOCTD. JluaMarHeTUKY, MapaMarHeTUky, (heppoMarHeTUKU. 3aKOH
Kiopu-Beiicca. Autudeppomaruetviku, peppumarsetuku. [letiis rucrepesuca, foMmeHHasi cTpykrypa. Temnepatypa Heenst.
D¢ dexTuBHBI MarHUTHBIA MOMeHT. CynepnapamardeTiki. OfHOMEpPHBIE U IByMEPHbIE MarHUTHbBIE CTPYKTYPBI.

Tema 26. [TocaeaoBaTe JIbHBII 1 MapaJLIeJbHbII KoJie6aTebHbIe KOHTYpa.

MarHuTHEBII IOTOK. 3aKOH SHGKTPOMaFHHTHOﬁ UHIYKIAU Cl)apa)lef{. HpaBI/IJ'IO Jlenua. CaMOI/IHHyKL[I/IH. I/IH)lyKTI/IBHOCTb.
SHepFI/IH KaTylIIKH. SHepm;{ Mar"dmTHOTIO IT0JIA. TeopeMa B3aMMHOCTH. B3anmHas WHAYKTUBHOCTb. BpameHI/Ie PaMKu B
MAarHuTHOM II10JIE. BpameHI/Ie PaMKU B MaroHuTHOM I10J1€. Enunauib U3MEPEHUA UHAYKTUBHOCTH, MArHUTHOI'O ITOTOKA.

Tema 27. Tok cmemenus. Cucrema ypapHeHuiit MakcBeJuia B HHTerpajabHoOM u Jud ¢pepeHINaILHOM BHU/IeE.

VHAyKTUBHOCTB, EMKOCTb U CONPOTUBIICHKE B IIEMSIX IEPEMEHHOro ToKa. PazHocTh (has. MeTon BEeKTOPHBIX AUArPAMM.
IMocnenoBartesbHBINA U MAapaJUIEIBHBIN KoTebaTeIbHble KOHTYpa. MOIIHOCTb B LEMSIX IIEPEMEHHOr0 TOKa. Y CIIOBHSI pe30HAHCA B
TIOCJIEI0BATEILHOM | Napasie/UIbHOM KojlefaTeIbHbIX KoHTypax. ®opmyna Tomcona. IIpuMeHeHre pe30HaHCHBIX KOHTYPOB.

Tema 28. YpaBHeHHEe II0CKOI 3J1€KTPOMArHUTHOI BOJHBI, BOJIHOBOe YpaBHeHHe. CBOMCTBA 3JIeKTP OMarHUTHBIX
BoJH. BekTop YMmoBa- IloiinTunra. ¢ ekt Xoaaa.

CB0o060/IHbIE, 3aTyXalolIHe, BHIHYXK/IEHHbIE KosleOaHus B KosiebaTeabHoM KoHType. duddepeHnmanbHoe ypaBHeHHe
K0J1e0aTeJIbHOTO IIpoLiecca U ero petteHue. PU3NUecKuil CMBIC JOOPOTHOCTU JEKPEMEHTa 3aTyXaHus, JorapupMUIecKoro
JeKpeMeHTa 3aTyXaHHsl U BpeMeHHU peJlakcalivi. Pe3oHaHcHas yacToTa. AMIUIMTYJHO-4aCTOTHAS XapaKTEPUCTHKA.

Tema 29. PazButue npeacraBjeHnii o npupojae cBeta. 'eomeTpnueckas onTuka.
Pe3onanc TokoB 1 Hanpsikenuil. [Tonmydenne Hesatyxaommx kKojebanuii. Tpanchopmatop. D¢ ek THBHbIE 3HAYEHHS TOKA U

HaMpsDKEHUS B IeMNsIX nepeMeHHOro Toka. CoeJuHeHne TPeyroJibHUKOM U 3Be3/104. [IByx (a3Hblii u TpexdaszHbiii Tok. HyneBoit
npoBoJ. Potop, cratep.

FeHepaTopLI MOCTOSAHHOI'O U IEPEMEHHOIO TOKA. Bpamalomeecsl MAarHuTHO€ I10JIE.

Tema 30. Pa3zsutue npeacrasieHuii o npupojae ceera. 'eomeTpnueckasi onTuka.

Buxpesoe anektpuyeckoe nosie. Tok cmemenus. [Juseprenuus u porop. Ilotok u nupkynsuus. Cuctema ypaBHeHUR
MakcBesia B MHTETpaJibHOM U T hepeHIInaibHOM BUe.

Marepuanbible ypaBHeHud. Tok nonsgpusanuu. Y paBHeHHs MakcBesula B HEMOABUKHBIX cpefax. [ paHu4HbIEe yCIOBHS.
CgolicTBa ypaBHeHM MakcBesuia. CuMmeTpus ypaBHeHHni MakcBesua.

Tema 31. Ccpepuueckne nopepxaoctu. [lenTpupoBannasi onrtuueckasi cucrema. ®oromerpus.

YpaBHeHHe MIIOCKON JeKTPOMArHUTHOM BOJIHBI, BOJTHOBOE ypaBHeHre. CKOPOCTh 3JIEKTPOMarHUTHOM BOJIHEL. [laBrieHne
3JIEKTPOMarHUTHON BOJIHBL. DKCIIEPUMEHTAJIbHOE HCCIeJOBAHNE IEKTPOMAarHUTHBIX BOJH. OmbITh ['epria. Sueprus
3JIeKTPOMArHUTHOM BOJIHBL. DJIeMEeHTapHbIH AUNONb. [laBiIeHne, IMITYJIbC U Macca 3JIeKTPOMAarHUTHBIX BOJH. Koaddpurment
OTpakeHusl.

Tema 32. UnaTepdepennust. Bunpnzma ®penessi. KorepeHTHOCTE.

CBoiicTBa 3IEKTPOMArHUTHBIX BOJH. BekTop YMmoBa- IMoitHTHHra. et Xona. [Ipunimmn pagrocBssu. Mogymsaims
KOJIeOaHMIA aMIIMTYAHAsl, YacToTHas U (pasoBast. Pagnonepenatunk. Jemonysuus koneOanuid. PagponprueMHuk.
I'erepopuunbiil npueM. Hecymmast 1 60okoBble 4acToThl. [1omycBoOOAHbBIE 91eKTpOMarHUTHEIE BOJIHBL. CTost4ast BojiHA. buenus.

Tema 33. Judpaknus Ppaynrodepa. Indpaknunonnas pemeTrka.

PasButue mpeacraBaeHuil 0 MpUpojae cBeTa. 3aKOHbI TeOMETPHUIECKON ONTUKU. X0/ JIyded B Mpu3Me. YOI HAMMEHBIIIEro
oTk/10HeHus. [Ipenomisionmii yros. 3aKOH HE3aBUCUMOCTH CBETOBBIX JTyueld. 3aKOH MaeHUs], 3aKOH IpesoMieHus. [IpuHnun
®epwma. [TomHoe BHYTpeHHE oTpaxeHune. Poromerpus. Cuia cBeta. OCBEIICHHOCTh, CBETUMOCTD.

Tema 34. Iloasspuzanusi. /[BoiiHoe JyuyenpejsomieHue.

CaetoBoii BekTop. MIHTeHCHBHOCTB cBeTa. MHTepdepeHms. Y caoBus HabmoeH!ss MaKCUMyMa U MUHHMYMa OCBELIEHHOCTH.
upuna naTepepenmonHoi nojock. Korepentaocts. MoHOXpomMaTinueckast BojHa. BosmHOBoM BekTOp. OnTudeckas
pasHocTh Xoza. PaccTosHue Mex 1y HHTep(epeHIMOHHBIMHU MoJTocaMy. Pafnyc KOrepeHTHOCTH, AJTMHA KOTePEHTHOCTH.

Tema 35. UaTephepeHIus NOIAPA30BAHHBIX JIydeid.

INone nntepdepentmu. MHTepdepeHms cBeTa IpH OTPAKEHNH OT TOHKHX TUIACTMHOK. [10JI0CH paBHOrO HaKJIOHA M PaBHOM
umpuHsL. [lopsnok uaTepdepenmonHoro Mmakcumyma. [Ipoceerinenne ontukn. Kosnpiia HelotoHa. Pagrycel TeMHBIX 1
cBeTIbIX Kouell. burnipusma ®penens. Uureppepomerp Pabpu-Ilepo. Mutepdepomerp Maiikenbcona. 3epkana ®peHes.

Tema 36. {ucnepcusa. Popmyaa Jlopenn-Jloperna

Hudpaxims. [puammn oiirerca-Ppenensa. Paguyc u mromany 308 @peHensa. AMIUTUTYJa Pe3yIbTUPYIOIIEr0 CBETOBOTO
KoJieOaHuUs1 B LIEHTpe 9KpaHa. Metoz rpadiyecKoro cIokeHus: aMIUTUTY. 30HHbIEC TUIACTHHKY. Jupakius oT Kpyrioro
OTBepcTHs U Kpyrioro aucka. Marerpanst @penens. Judpakiys oT NpsIMOIMHEWHOTO Kpast Oy TIIOCKOCTH M CIIUPANb
KapHio.

Tema 37. [loraomenne cBeta. ClieKTPbI NOTJIOIIEHNSI.

Hudpakums Ppaynrodepa. Y cinoBrue MUHUMyMa. YTJIOBasl IIMPHHA LIEHTPaJIbHOrO MakcuMyMa. OTHOCUTebHAS
MHTEHCUBHOCTb MaKCUMyMOB. [TidpakumonHas penierka. [lepuoa mudpakiioHHON perieTky. [ 1aBHble MaKCUMYMBI.
Jlo6GaBoYHble MUHIMYMBI. YTJIOBasl IMPUHA MAKCUMYMa. YTJIOBasl ¥ JIMHeHHas aucnepens. Pazpemaromas cuna
JpPaKIMOHHON PEIeTKH.
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Tema 38. TemioBoe n3ayuenne. l'nnoresa Ilnanka.

EcrecTBeHHBII U MOJIsIpU30BaHHbIN cBeT. [1nockocTh konebanui. [Tonspuzarop. AHamsatop. CreneHb noasipu3anui. 3aKoH
Mautioca. DUTNTHYECKH MOJISAPU30BaHHBIN cBeT. [BoitHoe tyuenpenomienue. 3akoH Keppa. MckyccTBeHHOE TBOMHOE
nyqenpenomiaenue. Juxpomsm. 3akoH Bpioctepa. [Tpusma Hukons. [lonsipuzanus npu oTpaxenuu. 3akoH bpioctepa.

Tema 39. IToctyxatrel Bopa. Moaeans aroma Pe3epdopna.

Dopmynbt Ppenes. KoadduipeHnt orpakenust. [loctopeHust BOJTHOBBIX MOBEpXHOCTEl PpeHerst 11t OObIKHOBEHHOTO U
HEOOBIKHOBEHHOT 0 JTy4eil. FIHTepdepeHLus Nosspu30BaHHOTO cBeTa. Kpucrammueckas acTiHKa MeXIy ABYyMs
noJsipu3aTtopamu. Bparnenue rtockoctr nonspusanuy. 3akoH Papases. [1nacTHHKY B 1I0JI BOJIHBI B YETBEPTH BOJIHBIL.

Tema 40. KopnyckyJasipHO-BOJIHOBOII Ayajn3M cBoicTB BemecTBa. D@ d ekt Komnrona. Boansl ne Bpois.
Oo6mee ypaBuenue IlIpequarepa.

Hucnepcus. 3akon Komm. AHOMansHas 1 HOpMasbHas qucriepers. I'pynmosast 1 (pa3oBast CKOPOCTH. DieMeHTapHast TEOPHsI
mucniepcun. Popmyda Jlopenua-Jloprena. [lornomenue ceera. 3akoH byrepa. Paccessnue cBeta. IpiM, TymMaH, cycrieH3us,
smynbcus. Koagdurment skernaknmn. 3akoH Penes. ¢ ekt BarunoBa-Uepenkosa. ['omydoe cBeuenne. CueTanku
YepeHkosa.

Tema 41. KBanToBbie uncia, nx pusudecknii cMmbicia. [lonsTue 06 oneparopax pusndecknx BeandnH. ONbITHI
ITepna u 'epiaaxa. CniuH 3J1eKTpoHA. CIHHOBOE KBAHTOBOE YHCJIO

Bunpt ceeuenus. TeroBoe n3inyuenne. DHepreTudecKkas CBeTUMOCTb. AOGCOMOTHO YepHoe Testo. McryckatenbHas u
TorJIoIaTebHast CHIOCOOHOCTH Harperoro Tena. 3akoH Kupxroda. Kprsas ucnyckarenbHO#H cHOCOOHOCTH a0COTIOTHO YEPHOTO
tena. 3akoH cMmenleHus Buna. 3akon Credana - bonbimana. 'unoresa Ilnanka. ®opmyna Panes-Ixunca. Ontuueckas
MTUPOMETpUsl. DHepreTndeckast sprkocts. bomomerp.

Tema 42. IIpuanun IIayau. Pacnpeenenne 3JeKTPOHOB B aToMe N0 cocTosiHUAM. Ilepnoanyeckas cucrema
MenpaeaeeBa.

Onrtuveckue cnekTpsl. BoiHoBoe uncno. O6o6menHas ¢popmyna bamsmepa. Jluauu [Tamena. banemepa, Bpekera, [IdynHna.
Mocrosinnas Punoepra. Cnexkrpanpabiii TepM. OmbiT Pesepdopaa. Omsir @panka u epria. Ot Bote. PoToHs!.
KopnyckynsipHo- BosHOBOM nyamnsM. Dddekt Komnrona. dnemenrapaas 60poBcKast TEOpHsi BOJOPOJHOTO aToMa

Tema 43. BpamareabHble, KoJieGaTebHbIE U YJEKTPOHHbIE CIIEKTPHI MOJIEKY.I. PeHTreHOBCKHE CEKTPHI. 3aK0H
Mo3un.

Vpapuenue lpenuarepa. Yactuna B ogHOMepHOU siMe. PU3MIeCKU CMBICT BOJHOHM (hyHKITNH. | TaBHOE KBAaHTOBOE UHICIIO.
CoorHollleHre HeonpeaesieHHOCTH [ eiizeHOepra 11l SHEPrUK M BpEeMeHH, UMITyJIbca U KoopauHathl. ['unoresa ne bpois.
KganroBanue. 'apmonndeckuii ocupsuisatop. CoocrBenHble 3HaueHus. CooctBeHHble (pyHKIMH. OriepaTopsl.

Tema 44. [Ipunnun padoTsl KBAHTOBOTr0 reHepaTopa. TBepaoTebHbIE H ra3opa3psaHble Ja3epbl. P OHOHBI.
TenoeMKoCTh KPUCTAINYECKOI peleTKH. DJIeMeHThl 30HHOI TeOpUH B KpHCTaIaX.

CHeKTpsI EeJOYHBIX METAIIOB, BOAOPOAONIoA00Hke aToMbl. ['panmna cepun. [Tpunin [Taymm. KBanToBble uncia: riiaBHoe,
opOHTaJIbHOE, MArHUTHOE, CIMHOBOE. [lepnoanyeckast cucrema Menpesneesa. Pacnipenienienre 3J1eKTpPOHOB B aTOME TI0
SHEPreTUYEeCKIM YpoBHsM. OO0JIOUKa, TPYIIIA W CJIOH. KOJIMYECTBO IEKTPOHOB Ha s, p,d, f obostoukax.

Tema 45. CTpoeHue aToMHbIX siiep. MaccoBoe u 3apsigoBbie unciaa. Hykiaounsl. Tepmosinepnas peakuus u
npoo6JeMbl yIpaBJeHHUs elo0.

PeHTreHOBCKOe TOPMO3HOE M XapaKTepUCTHYECKOe U3ITydeHusl. PeHTreHoBcKast TpyOka. 3akoH Mosznu. I'paHuLia TOPMO3HOTO
PEHTIeHOBCKOro u3iydeHusa. Poroaddext. BonbT- amnepHasa xapakTepucTuka BHeNIHero (poroaddexra. 3akoH DUHINTEHHA
st poroadppexra. Padora Beixona. 3akonsl CroneroBa. BHyTpeHHni 1 BeHTHIIBHBIA (pOTO3((PEKTH

Tema 46. BzanmoaeiicTBue pagioaKTHBHOTO U3.JdydeHus ¢ BemecTBoM. IloTepu 3Hepruu, kpuBas bperra, npooer.
MexaHn3Mbl B3aNMO/1eiiCTBUS, BJHsIHIE HA cBolicTBa cpebl. [IoHsiTHE 0 103MMeTPHHU. DileMeHTAPHbIE YaCTHIIbL.

CocraB 1 XapaKTepUCTUKa aTOMHOTro sapa. Hyknonsl. 3apsanosoe 1 MaccoBoe urcia. Mzoronsl. CriuH Apa. DHeprus cBA3U
HYKJIOHOB. PagroakTMBHOCTB. BHpl pasimoakTMBHOTO pacnaja. AKTUBHOCTb. IlocTosiHHAsT pafiMoakKTUBHOTO pacnaja.
TepmosinepHsiil cunTe3. IckyccTBeHHasi pauioakTUBHOCTb. HellTpoHbl. ATomHble cTaHuuu. JedekT macc. SlnepHeie peakiuu.

5. lepedeHb y4eOHO-METOAYECKOTO 00€CIEeUYEHHS UIA CAMOCTOSITEJbHOM Pa6oThHI 00yJarOmIXCcs Mo
JUCHUIINHE (MO/LYJII0)

CamocrosiTesnbHasi padoTa 00yJalomMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HemocpeAcTBeHHOro yyactust. CamocrosiTesnpHast paboTa MoipasaensieTcss Ha CaMOCTOSTENbHYIO paOOTy Ha ayIMTOPHBIX
3aHSTHSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO paboTy. CamocTosTesbHas paboTa 00yYaloMXCsl BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEJbHBIX TeM (pa3/esioB) JUCHMIUIMHB, TaK U MPOpadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMOCTOsITEIbHOM paboThl 00YYaIOIMEcs] YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aHMs1, HATIPABJIEHHbIE Ha 3aKPeTUIeHNE 3HAHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBATCS K TEKYLEMY U IPOMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUIUHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS perilaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIMTepaTypOil M SJEKTPOHHBIMI 00Pa30BATEILHBIMK PECYPCaMHU, BKIIOYASL:

SAEKTPOHHBH
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[Nopsiok opraHU3aLUK 1 OCYILECTBICHHS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHusl - IporpaMmam OakajaBpuara, mporpaMmMaM ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH PUKa30M
MunucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 r. "O6 akTUBHU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB herepatbHOrO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHOro yupexaeHus "Kaszanckwii (ITpuBomkcKuit)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00pPa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHoro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HOpMaTuBHBIe akThl Kazanckoro (IIpuBoskckoro) deaepasbHOro yHUBEPCUTETA
Buneonexkuu mo ¢usuke or MUT - https://ocw.mit.edu/courses/physics/

nextopuit MOTU - https://mipt.lectoriy.ru/

Caiitr Pusuka-CryzeHr - http://fizika-student.ru/

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIAILIHHE (MO TYJII0)

q)OH,H OLICHOYHBIX CPEACTB IO JUCHUILIMHE (MOIIyJIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. q)OHJl OLICHOYHBIX CPEACTB BKIIOYACT OLUECHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMG)KyTO‘-IHOﬁ aTTeCTalluu.

B donge oLeHOUYHBIX CPEACTB COAEPKUTCA Cleaylolas MHpopMaLus:

- COOTBETCTBME KOMIIETEHLIUH [IaHUPYEMbIM pe3yJibTaTaM 00ydeHuUs M0 JUCLUIUIUHE (MOLYJIO);

- KpUTEPHUH OLIeHNBaHKs C(hOPMUPOBAHHOCTY KOMIIETEHLINIA;

- MeXaHu3M (POpMUPOBAHMS OLEHKY I10 AUCLUILIMHE (MOJYJLO);

- OIIMCAHKE NOPsAIKA TPUMEHEHUSA U ITPOLEAYPHl OLIEHUBAHUSA UL KaK0r0 OLEHOUHOTIO CPEeJCTBa;
- KpUTEPUHU OLIEHUBAHUA JUI KaXJIOro OLEHOYHOIO CPeICTBa;

- cofiepXkaHue OLIEHOYHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIC K ISHCTBUSIM 00Y4aIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yJbTaTaM, 3aIaHUs Pa3INnYHbIX THUIIOB.

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUIIIMHE HAXOOUTCS B HpI/II[O)KEHI/II/I 1x nporpaMmme JUCHUITIAHBI (MO,HyJ'IIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXO0AUMOM JJIsI 0CBOEHHS AU CIUILINHBI (MO XYJIs)
OcBoeHue TUCIUIUTHBL (MOJIYJIsl) MPEAINoJiaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIbHOM y4eOHOoM nTeparypsl. Jlutepatypa
MOXKET OBbITh JIOCTYIHA 0OYYAIOIIMMCSI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHBIE CUCTEMBI HA OCHOBAHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOO6J’IaIlaTeH$IMI/I N

- B leyaTHOM Bu/e - B Hayunow 6ubnuoreke um. H.U. Jlo6aueBckoro. OOy4aiomrecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OUJIETaM B COOTBETCTBHM C MPABUIIAMU T10J1b30BaHKst HayuHoi GUOINOTEKOM.

DJIeKTPOHHBIE U3aHUSI JOCTYITHbI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTMHA U [apoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DiIeKTpOHHBIA yHUBepcuTeT' . [Ipn HCronb30BaHNM TEYaTHBIX U3AaHUN OMOIMOTEYHbIN (hOHT
JIOJKEeH OBITh YKOMILIGKTOBaH UMK U3 pacuera He MeHee 0,5 sk3emruisapa (st odyvatomuxcst mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakKI0ro U3 U3JaHUIl OCHOBHOM MTepaTyphl U He MeHee (0,25 sK3eMIuIsApa AOMOIHUTENBHON IUTepaTypsl Ha
KaX10r0 00y4YaloIIerocsi U3 Yrcia Jinil, OAHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUILINHY.

INepeveHb OCHOBHOH M IOTIOJHUTENIBHON Y4eOHON IMTEpaTyphl, HEOOXOIUMOM U1l OCBOSHUS JUCLMIUIMHBI (MOYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJICKHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopos KOV ¢
paBoodIagaTe MK SJIEKTPOHHBIX U3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii Onbmroreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn '"IHTEepHET'', HE00X0 AMMBIX JIsI
OCBO€EHHUS JUCIUIIUHBI (MOTyJIsT)

3anaum no obmeit pusuke. Vponos M.E. - http://www.alleng.ru/d/phys/phys119.htm

Jlektmu o kypcey anextpudectsa M.IT. Kpsutos - http://www.phys.spbu.ru/library/studentlectures/krylov/electr/
Jleximu nexrpudectBo u MarHetusm M®TU - http://video.mail.ru/mail/obrazovanie-new/4758/

®dusuka s cryaeHToB. Jlekimu mo pusuke - http://kazei.plms.ru/

dusuka as cryaeHtoB. Jlekimu no ¢usuke - http://lectoriy.mipt.ru/lecture/Physics-Quantum-S16-Ovchin-131218.04
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9. MeToandecKne yKa3aHHS VIS 00yJAIOMIXCS M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Buna pador

MeToanueckue peKoMeHIamnu

JIEKLIANA

B nporniecce JEKIIMOHHOTO 3aHATHS CTYACHTY PEKOMEH/YETCs BHIAEISTh BaKHbIE MOMEHTBI, BHIBOJIBI,
AHAJIM3UPOBATh OCHOBHBIE MIOJIOKEHHsI. HerocTaTouHO TONBKO ciymiaTh JeKuuo. st 6osee MpOYHOro yCBOSHHS
3HAHUH JIEKLMIO HEOOXOAMMO KOHCIIEKTUPOBaTh. PekoMeHyeTcs1 KOHCIEKTHPOBaTh TOIBKO CaMOe IJIaBHOE:
(bopmyTMpOBKY OnpeneseHnit ¥ 3aKOHOB, BBIBO/IBI OCHOBHBIX YPaBHEHHH 1 (hOPMYJI, TO, UTO CTAPAETCs BBIIETNUTD
JIEKTOp, Ha YeM OH aKLEHTHpYeT BHUMaHKe. CTyIeHT MOXET JOTOJHUTH CIMCOK MCIIOIb30BAHHOM JINTEPATyPhI
COBPEMEHHBIMH ICTOUHUKAMH, HE TIPEACTABICHHBIMH B CIIMCKE PEKOMEHJOBAHHOM JIMTEPATypPhl, M B JaJbHEHIIEM
WICTIOJb30BATh COOCTBEHHBIE MTOJTOTOBJICHHbIE YUeOHbIe MaTepraibl TIPH HAIMCAHNH TIMCbMEHHBIX paboT M Coaun
9K3aMeHa.

IMPaKTUYECKHE
3aHATUA

IpakTiueckoe 3aHsATHE Kak (pOpMa CUCTEMaTHYECKHX YUeOHBIX 3aHATHI, C TOMOLIBIO KOTOPBIX 00ydalolmuecst
U3y4aloT TOT WM MHOMW pa3ie ONpeAesieHHONH HayYHO! AMCLMIUIMHBL, BXOJSILIEH B cOCTaB y4eOHOro IUIaHa.
IpakTHyecKye 3aHATUSA CBS3aHBL, KaK MPaBUIIO, C AETAIBHBIM Pa300pOM OT/EJbHBIX BOIIPOCOB IIPOrPAMMBI.
VueOHsli MaTepHa OyJeT 3aKpeIUIAThCS Ha IPAKTUUECKUX 3aHATHAX KaK B pe3yJbTaTe 0OCykKIEHUs U aHAIU3a
JIEKLIJMOHHOTO MaTepuaJa, TaK 1 C TIOMOILBIO peleHHs IIPOOIEeMHBIX CUTyalui U 3aaad. [1py 3TuX yclIoBusax
CTYZIEHT He TOJIbKO XOPOIIIO YCBOMT MaTepuall, HO U Hay4nuTCcsl IPUMEHSTh €ro Ha IMPAKTHUKE, a TAKKE MOIyqUT
JOTIOTHUTEBHBIA CTUMYJI (M 9TO OYEeHb BaXHO) [Vl aKTUBHOM MPOpadoTKy JleKiuu. [Ipu camocTosTebHOM
pelleHNH 33124 Hy’)KHO OOOCHOBBIBATH KaskIblil 3Tall pellleHus, UCXOAs U3 TEOPETUUECKUX MOJIOKEHUH Kypca.
Pemrenne 3amay cieyeT u3aarath nogpoOHO, BEIYUCIEHUS PacIosaraTb B CTPOTOM MOPSAKE, OTAEIAS
BCIIOMOTaTeJIbHbIE BHIYUCIIEHNSI OT OCHOBHBIX. PellleHns npu HeoOX0IMMOCTH HYXKHO COIPOBOKIATh
KOMMEHTapHsAMH, CXeMaMH, YepTexaMu ¥ pucyHkamu. ClieflyeT IOMHUTb, UYTO pellieHHe Kax A0 y4eOHOM 3a1a4n
JOJIKHO JIOBOIUTBCA JI0 OKOHYATENBHOTO JIOTMUECKOTO OTBETa, KOTOPOTo TpedyeT YCIOBUE, U MO BOBMOKHOCTHU C
BbIBOJOM. [1oTy4eHHbI OTBET ClieyeT IPOBEPUTH CIOCOOaMH, BHITEKAIOLIMMU U3 CyIecTBa AaHHOH 3anauu. [1pu
MOZIrOTOBKE K MPAKTHUECKUM 3aHATHUSAM CJIeAyeT UCHOIb30BaTh OCHOBHYIO JIMTEPATYPY U3 MPEICTaBIEHHOIO
CITHCKa, & TAaKKe PyKOBOJCTBOBAThCA NPUBEICHHBIMY YKa3aHUAMH U peKoMeHIausaMu. s Haubosee rirybokoro
OCBOEHHMSI IMCIUIIUHBI PEKOMEHIYEeTCs U3y4aTh JINTEPaTypy, 0O03HAYEHHYIO KaK ?JOMOJHUTENbHAsA? B
NpeICTaB/IeHHOM crrcke. Ha mpakTh4ecknx 3aHATUAX IPUBETCTBYETCS aKTUBHOE y4acTHe B 00CYKIEHUH
KOHKPETHBIX CUTYalllii, CIIOCOOHOCTh Ha OCHOBE IOJTyUeHHBIX 3HAHUH HAXOIUTh HanOosee ek TUBHbIE
PpelIeHNs] HOCTaBJIeHHBIX TPO0JIeM, YMETh HaXOJUTh IOJIE3HbII JOMOJHUTENbHBIA MaTepyuall [0 TeMaTHKe
3aHATUN.

JabopaTopHbIe
padoTHI

TpebyeTtcst TPOBOANTH SKCIEPUMEHTHI M X 00pabOTKY CTPOTO B COOTBETCTBUH C METOJUYECKUMU
peKkoMeHanusMH K padoram. HacrosTebHO peKoMeHayeTcsI oJIb30BaThesl IIPH OCTAaHOBKE 00padOTKE IaHHBIX
1 0(pOPMJIEHIH OTYETOB COOCTBEHHBIM KOMITBIOTEPOM (HOYTOYKOM). [IJIst HOArOTOBKY K JIAOOPATOPHBIM 3aHSATHSIM
HEOOXOIMMO MPOYHUTATh MATEpHUall, OTBETUTh Ha BOIPOCH! K JTAOOPATOPHBIM padOTaM M TE3MCHO MPEACTABUTD €ro
B TeTpaay WK B aiiie. BeiBoas! popMyI1 IpOBECTH CaMOCTOSITENILHO TIOCTIE MPOYTEHMS MaTepuaa, a IoToM
TIPOBEPUTD cebsl, CBEPUB CBOM PE3YJIbTATHI C OMyOJIMKOBaHHBIMY B yueOHMKe. [IpogymaTh aropuT™ BHITIOJHEHUS
IKCIIEPUMEHTANILHOM YacTu JaGOPaTOPHOU pabOThL.

CaMOCTOsI-
TenbHas paboTa

[pu u3yyeHnH TeOpeTUIECKON YacTu Kypca (PU3MKU PEeKOMEHIyeTCs1 00YUalOIIMMCs COCTABISITh COOCTBEHHBIH
NO/IPOOHBIN KOHCIEKT JISKIMI, KOTOPBIA BEIETCS1 HA OCHOBE 3aITCe JIEKIUI U pabOThl C peKOMEHJOBAHHOM
JuTeparypoil. PekoMeHyeTcst TOJIbKO CaMOCTOSITENIbHOE pellieHHe 3aJaHHbIX Ha JIOM 3334, IPH STOM
HEOoOXO0AMMO CJIe/IOBaTh PEKOMEH/IOBAaHHBIM ITPENojaBaTesieM alroputMaM peienus. [lepenuchiBaHre roToBbIX
petenunii HeapdekTuBHO. Ha 3aHATHAX ClielyeT aKTUBHO 00CYk/JaTh aITOPUTMBI pellieHHs 3314, TeM OoJiee,
€CJIM He MOJYYHIIOCh JIoMa HAlTH MX pellleHre. 3a1aBaTh MPeroAaBaTeliio YTOUHSIONME BOIIPOCH C 1IEJIbI0
YSICHEHHSI TEOPETUUECKUX TTOJIOKEHUH, JIOCTHKEHUS JIyUIlIero TOHMMaHusl y4eOHOro MaTepuara.

9K3aMCH

[IpounTtars MaTepua, U3JI0KEHHBIN B JIEKIUAX 1 PEKOMEHJOBAHHOM y4eOHOH JmTepatype. Boimmcars (popmysist
Y OonpeJesieHHst ¥ BEIyYUThb UX. BBIBOIBI (hOpMyYJT IPOBECTH CAMOCTOSITENILHO TIOCTIE TIPOYTEHUS MaTepuaa, a
TIOTOM ITPOBEPUTH ceOsl, CBEPUB CBOM PE3YJIbTAThI C OIyOJMKOBAaHHBIMY B yueOHMKE. [10ArOoTOBUTH BCe HEsICHBIE
BOIIPOCHI [1s1 00CYX/IeH!sI Ha KOHCYJIbTAIIMH C TIPETIO/IaBaTelIeM.

3a4€T

B xone moAroToBKY K 3a4eTy cieqyeT TIIATeNbHO MPopadoTaTh 3apaHee OTBEThl Ha TEOPETHYECKHE BOIPOCH!
Kypca. Mcronp30BaTh Mpy 5TOM peKOMEHIyeTCs1 COOCTBEHHBIE TIOATOTOBJIEHHbIE yUeOHbIe MaTepHaIbl.
VriyOnéHHOe IPOHNKHOBEHUE B TEMY AOCTUrAeTCsl IyTEM JOIOJIHUTEIBHOIO UCTIONB30BAHMS KHUT U3 Habopa
'OcHOBHas UTeparypa’.
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10. Ilepeyens nH(MOPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
o JUCHHILUINHEE (MOAYJII0), BKJIIOYAsl IepedeHb NPOrpaMMHOro odecnedeHnst 1 HH¢ OpMaMOHHBIX CIIPaBOYHBIX
cucrTeM (IpH HEO0OXO0UMOCTH)

[NepeueHs MH(MOPMAITMOHHBIX TEXHOJIOTUH, MCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOIEcca MO JUCIUIUIIHE
(Momym0), BKJTIOYast IlepedeHb MporpaMMHOro odecrieueHns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabodeil mporpamme TUCHHUIUIAHBI (MOAYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKOM 0a3bl, HEOOXO0 MO /IJIsl 0CYIIeCTBJIEHUSI 00Pa30BaTEJILHOTO
npoiecca no JUCIUIIn"e (MoJayJai0)

MaTCpI/IEU'[I)HO-TGXHI/I‘ICCKOC obecrieueHre 06pa30BaT€J’[bHOFO mnpomnecca 1no AMCuuIinHe (MO,HyJ'[IO) BKJIIOUaET B ceOs cilenymomue
KOMIIOHCHTHI:

INomelneHyst AJst CAMOCTOATENBHOM PaOOThI 00YUaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMAIM3HPOBAHHOM MeOebIo (CTOJIBI U
CTYJbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BOZMOKHOCTBIO MOAKIIOUeHus1 K ceTu "MHTepHeT" u obecriedyeHreM JocTyra
B JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBarebHylo cpeny KOV.

Yy4eOHble ayqUTOPUH /TSI KOHTAKTHOHM padoTHI ¢ MpernoaBaTesieM, YKOMITJIEKTOBAaHHbBIE CIIeIMaIN3UPOBAaHHON MeOebio (CTOJIBI
U CTYJIbSI).

KomrbloTep 1 IpUHTEp AJIs paclevyaTKy pa3JaTOYHbIX MaTepUasoB.

MynabTuMeauiiHas Ay AUTOPUSL.

Crenuanu3upoBaHHasi J1abopaTopusl.

12. CpeacrBa aganranuu NpenoaaBaHus JHCIHILIMHBI K MOTPEOHOCTAM 00yUYaIomUXCcs HHBAJINI0B U JIHIL C
OrpaHN4YeHHbIMU BO3MOKHOCTSIMH 3/10POBbs

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOIIECCe MIPUMEHSIIOTCS CIIEAYIOIIE METO/IbI M TEXHOJIOTUH, O0JIeryaoiime
BOCIIpHSATHE WHPOPMAIUU 00yJYAOIINMUCS MHBATUAAMH U JIUIIAMH C OTPAHUIEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI:

- CO3/laHNe TEKCTOBOW BEPCHUU JII0OOr0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXKHOIO IPe00pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, y10OHBIE TS pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHHMEe KOHTEHTA, KOTOPBIA MOXXHO NPEICTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETh
BO3MOXXHOCTh MACIITAOUPOBAHMS TEKCTa ¥ U300paKeHHH Oe3 MoTepr KayecTBa, PeLycMOTPeTh JOCTYITHOCTb yIPaBICHUS
KOHTEHTOM C KJIaBUaTyPBI;

- CO3J]aHK1e BO3MOKHOCTEH JUIsi 00Yy4aloIMXCsl BOCIPUHUMATH OJJHY M TY ke MH(OPMAaIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMEp,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJIyXa MOJTy4Yad HH(POPMALHIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMCHEHUEC IPOIrPaMMHBIX CPEJICTB, 06CCHC‘II/IBaIOH.[I/IX BO3MOXHOCTb OCBOCHUA HABLIKOB 1 yMeHI/IfI, (l)OpMI/IpyCMI)IX
,I[HCLIHHJIHHOﬁ, 3a CUYET AJIbTEPHATUBHbBIX CHOCO6OB, B TOM 4MCJI€ BUPTYAJIbHBIX na60paT0pm7I " CUMYJIAITMOHHBIX TeXHOJIOFHfI;

- IPUMEHEHNEC TUCTAHIIUMOHHBIX 06pa30BaTeJ’[LHbIX TEXHOJIOTHI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHmsal pa3jinvHbIX Cl)OPM
HHTCpaKTHBHOfI KOHTaKTHOU pa6OTbI 06yqa10Lueroc;{ C npenojaBarejieM, B TOM YUCJIE BC6I/IHap0B, KOTOPbIE MOTYT OBITH
HCIIOJIb30BAHbI I TPOBEACHN A BUPTYAJIbHBIX J'ICKLII/IfI C BO3BMOJKXHOCTBIO B3aHMOHCﬁCTBH§[ BCEX YUACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/IH, MPOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MMPOBEACHUSA TPEHUHIOB,
OpraHmsalyn KOJUIEKTUBHOM pa60TbI;

- IPUMCHEHHNC JUCTAHIIMOHHBIX 06pa3OBaTCHbHI>IX TEXHOJIOTHI JUIS OpraHnu3atn (bOpM TEKYHIEro U NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYCHUE TTPOJOLKUTEIILHOCTU CIa4n 06y‘IaIOIJ_II/IMC$I WHBAJIMAOM HJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMC)KyTO‘{HOIjI aTTeCTalluH 110 OTHOLICHUIO K yCTaHOBHCHHOI;'I MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- IPOJOJIKUTEIIbHOCTU CAa1n 3a4éTa Wi 9K3daM€Ha, IIPOBOANMOIO B MMUCbMEHHOMN (I)OpMC, - He Ooutee yuem Ha 90 MHMHYT;

- IPOJOJIKUTEIPHOCTH MOATOTOBKYM 00YYAIOIIEerocsi K OTBETY Ha 3auéTe MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOJIOJIKUTENIFHOCTH BBICTYILICHHUS 00YYaloOLIerocst pH 3aliuTe KypcoBor paGoThl - He 6oJiee yeM Ha 15 MUHYT.
[Iporpamma cocraiieHa B cootBeTcTBHM ¢ TpeboBanussMu PI'OC BO u yueOHBIM tutanoM 1o crieranbioctu: 10.05.03

"NHpopmanrionHas 6e301MacHOCTh aBTOMAaTH3WPOBAHHBIX CUCTEM" U CrielMaN3aiy "be30rmacHOCTh OTKPHITHIX
MH(MOPMALIMOHHBIX CUCTEM .

SAEKTPOHHBH
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Tpunoosicernue 2

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.13 ®usuka

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

CriermansHOcTh:_10.05.03 - MH(DOopMarmoHHas 6€30MaCHOCTh aBTOMATU3UPOBAHHBIX CUCTEM
Crieranu3aiysi:_be30nacHOCTb OTKPBITBIX MH(OPMAIMOHHBIX CUCTEM
Kpampukaryst BHITYCKHHUKA:_CIIEIMANHCT 10 3aIUTe WH(OpPMAIy

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus1 o odpa3oBaresbHOM nporpamme: 2023

OcHoBHas JuTepartypa:

1. Casenpes, U. B. Kypc ¢usnkn. B 3 tomax. Tom 1. Mexanuka. MonekynapHas ¢usuka / U. B. Casenses. - 10-e usg., crep. -
Cankr-IletepOypr : Jlanp, 2023. - 356 c. - ISBN 978-5-507-47075-4. - Tekct : anexTpoHHbIH // JlaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/324407 (nata o6pamenus: 20.07.2023). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2.Wponos, U. E. 3agaun no odineit ¢pusuke / U. E. Upopos. - 19-e u3n., crep. - Cankr-IlerepOypr : Jlans, 2022. - 420 c. -
ISBN 978-5-507-45369-6. - Tekcr : anektponHsbiii // Jlans : 31eKTpoHHO-OMOMMOTeuHast cucrema. - URL:
https://e.Janbook.com/book/329834 (narta obpamienus:: 20.07.2023). - Peskxum goctyna: 1uist aBTOpU3. MOJIb30BaTENeH.

3. Cagenbes, 1. B. Kypc o6uieii ¢usuky : yue6HOe nocodue : B 3 tomax / U. B. Caenbes. - 11-e u3n., crep. -
Cankr-IletepOypr : Jlans, [6. r.]. - Tom 3 : KBanToBast ontuka. ATomHas pusuka. Pusnka teepaoro rena. Pusrka aToOMHOTO
sIpa ¥ 3JeMeHTapHbIX yactul - 2017. - 320 c. - ISBN 978-5-8114-0632-6. - Tekcrt : anexTpoHHbIH // JlaHb :
3NIeKTPOHHO-OubIMoTeyHas cucrema. - URL: https://e. lanbook.com/book/92652 (nata obpawmenus: 31.07.2020). - Pexxum
JOCTYIIa: O MOJIUCKE.

4. Uponos, U. E. Dnekrpomarnetusm. OCHOBHBIE 3aKOHBI : yueOHoe nocodue / Y. E. Mponos. - 10-e u3a. - Mocksa :
JlabGoparopus 3Hanwmii, 2017. - 322 c. - ISBN 978-5-00101-498-0. - Tekcr : 3nexkTpoHHbi# // JIaHb : 31eKTPOHHO-OUOIMOTeUHAS
cucrema. - URL: https://e.lanbook.com/book/94160 (nata obparuenusi: 31.07.2020). - Pexum gocryna: no nojmucke.

5. Uponog, U. E. BoiHOBBIE miporiecch. OCHOBHEIE 3aKOHHI : yueOHoe rmocodue / Y. E. Upomos. - 8-e u3n. - Mocksa :
Jlaboparopus 3Hanmit, 2020. - 266 c. - ISBN 978-5-00101-673-1. - Tekcr : anekTpoHHbIH // JIaHb : 31eKTPOHHO-OMOIMOTEYHAs
cucteMma. - URL: https://e.lanbook.com/book/135487 (mara obpamenust: 31.07.2020). Pexxum mocTyna: Mo momcKe.

JonosHUTEILHAA JUTEPATypa:

1. I'padoeckwmit, P. U. Kypc dusmku : yuebnoe nocodue / P. U. I'paboBckwmii. - 12-e uzn., crep. - Cankt-IlerepOypr : Jlans, 2012.
- 608 c. - ISBN 978-5-8114-0466-7. - TekcT : aneKkTpoHHbIi // JIaHb : 371eKTpoHHO-0MOMOoTe Has cuctema. - URL:
https://e.lanbook.com/book/3178 (mata oopamenus: 14.08.2020). - Pexxum mocTyna: s aBTOPH3. TMOJTb30BaTEIeH.

2. Poraues, H. M. Kypc ¢usuku : yue6Hoe nocodue / H. M. Poraues. - 3-e u3a., ucrp. u jgorn. - Cankr-IlerepOypr : Jlans, 2020.
- 460 c. - ISBN 978-5-8114-4076-4. - TekcT : 37eKTpoHHbIH // JIaHb : 371eKTpOHHO-0MOMoTeuHas cuctema. - URL:
https://e.Janbook.com/book/129235 (narta obpamienus:: 14.08.2020). - Pesxum nocryna: 1uist aBTOpU3. MOJIb30BaTENEH.

3. Kanammmkos, C. I'. Dnektpudectso : yaebHoe mocodue / C. I'. Kanammuukos. - 6-e uzn. - Mocksa : DUSMATIIUT, 2008. -
624 c. - ISBN 978-5-9221-0900-0. - TekcT : anekrTpoHHbIi // JIaHb : 971eKTpOoHHO-0nOMoTeuHast cuctema. - URL:
https://e.lanbook.com/book/59496 (mata obpamenus: 31.07.2020). - Pexum qoctyma: mo MOAIICKe.

4. Byrukos, E. 1. Ontuka : yue6Hoe nocodue / E. Y. Bytukos. - 3-e usn., gorn. - Cankt-IlerepOypr : Jlans, 2012. - 608 c. -
ISBN 978-5-8114-1190-0. - Texcr : anekTpoHHsIii // JIaHb : 35ekTpoHHO-OMOMMoTeyHas cuctema. - URL:
https://e.lanbook.com/book/2764 (nara o6pamenus: 31.07.2020). - PexuM rocTyna: mo NoAmnucke.

5. KukowuH, A. K. MosekynsipHas ¢usuka : yueOHoe nmocodue / A. K. Kukoun, 1. K. Kukowus. - 4-e u3n., crep. -
Cankr-IletepOypr : Jlaus, 2008. - 480 c. - ISBN 978-5-8114-0737-8. - TekcT : aneKTpoHHbIH // JIaHb :
3NIEKTPOHHO-OMOIMoTeyHas cuctema. - URL: https://e.lanbook.com/book/185 (nata obpamenust: 31.07.2020). - Pexum
JOCTYIIa: IO TOJIUCKE.

6. ®pu, C. D. Kypc obieit ¢pusuku : yueoHuk : B 3 romax / C. 3. ®pu, A. B. Tumopesa. - 10-e u3n. - Cankr-IlerepOypr :
Jlans, [6.r.]. - Tom 3 : Onrtrka. Atomnas ¢pusmka - 2008. - 656 c. - ISBN 978-5-8114-0665-4. - Tekcr : anekTpoHHbIi // JlaHb :
3JIeKTPOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/419 (aata obparuenus: 31.07.2020). - Pexum
JOCTYIa: MO MOJIHUCKE.

v

QAEKTPOHHUBIH
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Tpunoosicenue 3

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.13 ®usuka

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

CriermansHocTh:_10.05.03 - MH(DOopMarmoHHas 6€30MaCHOCTh aBTOMATU3UPOBAHHBIX CUCTEM
Criermanu3arysi:_be30nacHOCTb OTKPBITBIX MH(OPMAIMOHHBIX CUCTEM
Kpamiukaryst BHITYCKHHUKA:_CIISIMATKCT 10 3aIUTe WH(OpPMAIy

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Hauana oOyuenusi Mo oOpa3oBartesibHOM nporpamme: 2023

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
WzpatenscrBa "JlaHp" , JOCTYI K KOTOpOH mpefoctasieH obydaomumMcst. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeIyINX N3AaTebCTB YUeOHOM JIMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecrieunBaeT JOCTYI K HayYHOH, y4eOHOM JIMTepaType U HayYHbIM ePUOINIECKIM M3/IaHUSIM 10 MaKCHMAIbHOMY KOJIMYECTBY
MTpoMIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKHMX U CMEKHBIX ITPaB.
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