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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

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

- OCHOBHBIC (I)I/ISI/I‘ICCKI/IC ABJICHUA 1 OCHOBHBIC 3aKOHBI 06HIGI7I (I)I/I3I/IKI/I, BKJIIOYAIOIIYIO: KIIACCUYECKYI0 MEXAHUKY,
MOJIEKYJISAPHYIO q)HSHKy, QJICKTPUICCTBO U MArHeTU3M, OINTHUKY; 'PAHULIBI UX IPUMEHUMOCTH;

- OCHOBHBIE (pr3UYECKHe BeJTMYUHBI ¥ (pU3UYECKe KOHCTAHTHI, X ONpe/elIeHe, CMBICI, CIIOCOObI M €IMHUILIBI HX
U3MEpeHHs;

- (pyHIIaMeHTaHI)HI)IC (I)I/ISI/I‘ICCKI/IC OINIBITHI U UX POJIb B Pa3BUTHUU HAYKH;

- Ha3HAYEHHE U MPUHIIUIIBI ISHCTBUS BAXKHEHUIINX (PU3HMYECKUX ITPUOOPOB.

JoKeH yMeTh:

- IPUMEHATh OOLIMe 3aKOHBI 00N (PU3NKH AN pelieHUs] KOHKPETHBIX (PM3NYECKUX 33a4 U Ha MK ANCLIMIUIMHAPHBIX
rpaHuax (pU3MKHU C IpyrUMH 00JIaCTSIMU 3HAHUH;

- MMOJIb30BATHCA OCHOBHBIMU U3MEPUTCJIbHBIMU l'[pI/I60paMI/I, HCHOJIb3YEMBIMU B pas3fiejiax o6meﬁ (1)I/I3I/IK6, CTaBUTb U pelIaTb
npOCTeﬁmne IKCIIEPUMECHTAJIbHBIC 3a/1a4U 10 (1)1/131/[1(6;

- Ha OCHOBAaHHMM HAaOJOJEHMI ¥ SKCIIEPUMEHTOB CTPOUTH MaTeMaTHYEeCKHe MOAEIHN POCTeHIINX (PU3NUECKUX SIBJICHUH 1
UCIIOJIB30BATh Ul U3YUEHUs 3TUX MOJE/EH JOCTYIHbIA UM MaTeMaTHYeCKUil anmnapar.

I[OIDKGH BJIag€Th:

- HABBIKAMHM IKCIIEPUMEHTATIBHOTO U TEOPETUUECKOTO aHaM3a (PU3UUECKUX SIBJICHUH, C TIO3UIIMY KJIACCUYECKUX
(pr3rueckrx B3aMMOJEUCTBUI M 3aKOHOB 001Ier (PU3KKH;

- HaBbIKaMM pabOTHI C OCHOBHBIMH U3MEPHUTEIIbHBIMU MTPUOOpaMH;
- HAYQJIbHBIMU HaBBIKAMU PaOOTHI C YUeOHOM U HAYYHOM JIUTEPaTypOii;

JloJKeH IeMOHCTpUPOBaTh CIOCOOHOCTh 1 TOTOBHOCTb:

- IPUMEHSATH NOJTyUeHHbIE 3HaHWS Ha TIPAKTHUKE;

- pemiaTh 3aJauu U3 00JIACTH KIJIACCUYECKOH 001Ied (Pr3HKH;

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

2. Mecto guctmmumabl (MoayJist) B ctpykrype OIIOII BO

Hannaas qucrmruiHa (MOIyJb) BKMoYeHa B paszaen "B1.0.12 [ucnurumast (Momyn)" OCHOBHOH MPpodecCHOHANBHON
oOpazoBaresbHON nporpammsl 28.03.01 "HanotexHOMOrMKM 1 MUK pocrcTeMHast TexHUKa (CHHTE3 M ANarHoCTHKA
HaHOMAaTepUaJloB, KOMIIOHEHTHl MUKPO- M HAHO3JIEKTPOHHOW TeXHUKM)" ¥ OTHOCHTCS K oOsi3arensHOi yactu OITOIT BO.

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

3. O6'beM qUCHUILIHHBI (MOYJIsI) B 3a4€THBIX €JHHHIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€HHbIX HA
KOHTAKTHYIO PadoTy 00y4awImuxcs ¢ npemnogasarejemM (10 BHAaAM y4eOHbIX 3aHATHII) H HA CAMOCTOATENbHYIO
padoTy o0yJaomuxcs

OO01mas TpyJOeMKOCTb AUCHUILUIMHBI COCTABIIsIeT 24 3aueTHbIX(bie) enHuI(bl) Ha 864 yaca(oB).

SAEKTPOHHBH
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KonrakTtHas padora - 511 gaca(oB), B TOM uucie jJekiuu - 186 daca(oB), mpakTudeckue 3aHtus - 140 yaca(oB), tabopaTopHbie
padorts! - 180 vaca(oB), KOHTPOJIb CAMOCTOSATENILHOM PadOTHI - 5 Yaca(oB).

CamocrostenbHas padota - 173 yaca(oB).

Koutposns (3auét / ax3amen) - 180 yaca(oB).

dopma IpOMeXyTOYHOTO KOHTPOJISI AUCLMIUIMHBL: 9K3aMeH B 1 ceMecTpe; 9K3aMeH BO 2 CeMeCTpe; 9K3aMeH B 3 ceMecTpe;
9K3aMeH B 4 ceMecTpe; 9K3aMeH B 5 cemecTpe.

4. Coep:xaHue AUCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HHUX KOJHYEeCTBA aKaA€eMHYE€CKHUX YaCOB U BUA0B y'—lGﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PadOThI O AU CHHUILIHHE (MO/IYJIIO)

Buapl 1 yackl KOHTAKTHOI pa6oThl, Camo-
UX TPYJA0E€MKOCTh (B 4acax) CTOSI-
N Paszennl iucuunumnst / Ce- Ulexmun, Texuun{IIpakru-[lIpakru-Jlagopa-Iadopa- TeJb-
MoayJist MECTP| Bcero | B 3JI. | Ye€CKHE | YeCKHe | TOPHbIE |TOpHbIEe | Hasd
¢opme BaasTHs,| B 3J. |[padoThL| B3I pa-
Bcero | popme | Bcero | cpopme | Oora
1. |Tema 1. BBenenue 1 2 0 0 0 0 2
7 Eema 2. KI/IHCMZ.)..TI/I](a MaTEepUAILHOM TOUKHU. 1 4 0 6 0 4 0 2
MHEMaTHKa TBEPJIOTO Tesa
3 Tema 3. IuHaMUYeCKUIl METO], ONTUCAHUS 1 6 0 6 0 5 0 2
MeXaHMYECKHUX CHCTEM
4. |[Tema 4. 3aK0oHBI COXpaHEHUsI B MEXaHUKE 1 2 0 5 0 3 0 4
5. |Tema 5. 3akoH tsrorenust HpiotoHa 1 2 0 4 0 2 0 2
6. Tema 6. OCHOBBI MeXaHUKH aOCOIIOTHO TBEPIOTO 1 4 0 4 0 3 0 4
Tesa
7 Tema 7. OCHOBBI MEXaHUKH aOCOJIIOTHO YIPYTOro 1 4 0 4 0 3 0 2
Tena
8. Tema 8. OcHOBBI MEXAHUKHU KAIKOCTER U Ta30B 1 4 0 3 0 0 0 3
9. [Tema 9. Mexannyeckue KojeOaHUs 1 4 0 2 0 4 0 2
10.|Tema 10. Yrpyrue BoJgHbI 1 4 0 2 0 4 0 2
11 Tema 11. BeneHuie B MOJIEKYJIAPHYIO (DPUBUKY 2 1 0 0 0 0 0 1
Tema 12. deHoMeHOIOTHYECKasA TEPMOIUHAMHUKA
12. 2 5 0 5 0 7 0 2
13. Tema 13. MoJsekynapHO-KMHETUYECKas TEOPUs 2 3 0 3 0 5 0 2
14, Tema 14. CraTucTrdeckue pacrpeaeaeHus > 4 0 3 0 0 0 3
1. Tema 15. Bropoe Hauano TepMoAHAMUKU 2 5 0 4 0 7 0 3
16.|Tema 16. PeanbHble ra3sl 2 4 0 3 0 5 0 1
17.|Tema 17. JKugkoe coctosiHUe 2 2 0 3 0 5 0 2
18.|Tema 18. TBepapie Tena 2 4 0 1 0 5 0 1
19.|Tema 19. da3oBbie npeBpaleHust 2 4 0 2 0 7 0 1
20. Tema 20. DnemeHThl (PU3NIECKON KUHETUKU 2 4 0 2 0 5 0 1
Tema 21. DneKTpoMarHUTHOE B3aMO/IEICTBIE.
21. |lToHsiTHE 00 MEKTPUIECKOM 3apsijie. 3 2 0 2 0 2 0 4
Tema 22. DIeKTPUUECKOE MOJIE B BAKYyME.
22. [Hanps:k€HHOCTD 3JIEKTPUYECKOTrO MOJIS. 3 4 0 4 0 4 0 4
3. Tema 23. [IpoBOJHUKY B 3JIEKTPHUECKOM IIOJIE. 3 4 0 6 0 2 0 4
KongeHncatopsl. DIeKTPOEMKOCTb.
SAEKTPOHHBIH
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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
4. Tema 24. DaeKTpocTaTHYECcKOe MoJie B 3 4 0 6 0 2 0 6
JM3JIEKTPUKaX.
25, Tema 25. DHeprus 31eKTpUIECKOro Nos. JHeprus 3 2 0 4 0 0 0 4
CHICTEMBI 3aPsIIOB.
26. Tema 36. IMTocToSIHHBIN 91€KTPUUECKUI TOK. 3 > 0 g 0 3 0 8
JIvHeliHbIE 31eKTPUUECKUE LIETH
Tema 27. D1eKTpOnpOBOAHOCTb METAJIIOB U
27, |F1OJTyPOBO/IHUKOB. 30HHasI TEOPHSI TBEPIBIX TEJL. 3 3 0 0 0 4 0 6
" [p-n mepexon, MOYIPOBOAHMKOBBIH AUOA.
28, Tema 28. DIeKTPHUUECKHI TOK B JKUIKOCTAX U 3 > 0 0 0 > 0 4
rasax.
29. Tema 29. MarauTtHoe noJjie B Bakyyme. MarHutHoe 3 4 0 ] 0 2 0 5
TI0JIe B BEILECTBE.
Tema 30. DneKTpoOMarHUTHAsT MHAYKIHSI.
30. WHayKiMoHHas KaTynika. SIBjieHre caMOMHAYKLIUH. 3 > 0 6 0 > 0 4
DJIeKTpUIecKkre KojaeOaHus B IeMsIX NepeMEeHHOTo
TOKa.
Tema 31. YpaBHenus Makcsesuia.
31.|2neKTpOMarHuTHbIE BOJIHBI U UX OCHOBHBIE 3 2 0 0 0 0 0 4
CBOWCTBA.
3. Tema 32. CBeTOBBIE BOJHBI KaK JEKTPOMarHUTHbIC 4 4 0 > 0 4 0 0
BOJIHBI.
33, Tema 33. 'eomerpuyeckasi onTuka. 4 4 0 2 0 ] 0 ]
LleHTpHpOBaHHBIE ONTUYECKHE CUCTEMBI.
Tema 34. ®otomerpust. CrieKTpabHBINA COCTaB
34. lm3nyvenus. ducnepcus. I'pynmnosas u (pa3oBas 4 4 0 2 0 4 0 4
CKOPOCTb CBETa.
35, Tema 35. [IBysiyueBasi 1 MHOTOJTyueBast 4 6 0 2 0 6 0 6
uHTepdepeHnus CBeTa.
36. Tema 36. Qudppakims @penens. Audpaxims 4 6 0 4 0 6 0 6
®paynrodepa.
Tema 37. INonapusanus ceera. Pacnpocrpanenue
37.|cBeTa B aHM3OTPOITHBIX Cpeax. 4 8 0 4 0 6 0 6
33, Telvia 38. TeroBoe uznyueHue. Ksanrosble 4 4 0 2 0 2 0 5
cBolicTBa cBeTa. Jlasepsl.
39.[Tema 39. CBoiicTBa aTOMHBIX sJ€EP. 5 4 0 1 0 0 0 4
40.|Tema 40. PannoakTUBHOCTb. 5 4 0 2 0 6 0 4
Tewma 41. HykJ10H-HYKJIOHHOE B3aUMOJIENCTBUE U
41.|cBoiicTBa SOEPHBIX CUIL. 5 4 0 1 0 6 0 4
42.|Tema 42. Moaenu aTOMHBIX SIA€p. 5 4 0 2 0 0 0 4
43.|Tema 43. dnepuble peakiuu. 5 4 0 2 0 6 0 3
44, Tewma 44. BzauMopeicTBUE sIEPHOTO U3JTYUYEHHUSI C 5 4 0 > 0 12 0 2
BEILIECTBOM.
45.|Tema 45. YacTuipl 1 B3aUMOJEUCTBHUS. 5 2 0 1 0 0 0 4
46. Tema 4?. DKCNEPUMEHTHI B (DU3UKE BHICOKUX 5 > 0 1 0 0 0 4
SHEpPrUil.
47.|Tema 47. TexHuKka yCKOpPUTEICH. 5 4 0 1 0 0 0 4
48, Tema 48. CriekTpocKonus AAEPHBIX U3JIyYeHUN U 5 4 0 1 0 12 0 6
YacTHII.
O PAEKTPOHHBIH
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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 49. DaeKTpOMarHUTHbIE B3aUMOAEHCTBUSI.
CuubHble B3aumogercTus. Ciabbie
B3alMOJENCTBH. [JUCKpeTHBIE CUMMETPUH.

49. o o 5 4 0 1 0 0 0 2
O0benuHeHre B3auMOIENCTBHI.

50. Tema 50. CoBpeMeHHBIE acTpO(PU3MUECKHE 5 > 0 1 0 0 0 >
TIpe/ICTaBJICHUSI.
liToro 186 0 140 0 180 0 173

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. BBeaenue

[Ipenmer u merons! pusuku. Pusnyeckue mozenu. 1.2. Usmepenne. EquHuiipl u pa3mMepHOCTH (PU3NYECKUX BEJTUYHH.
CucreMsl eauHUL (PU3NIECKUX BEJIMYUH. BBeieHne B MexaHuky. 3agaya MexaHukd. Kiaccnueckast MeXaHHUKa.
Makpockonuyeckue Tena. Hepenarusucrckoe npuxkenue. IIpocrpancTBo. I'eomerpruueckas MOENb POCTPAHCTBA.
OmHOPOAHOCTH ¥ U3OTPOITHOCTH MPOCTpaHCTBa. Teno orcuéta. Cucrtema koopauHat ([ekaptoBa. CaMOCTOATENBHO: TIOJSApHAS,
WIMHIpUYecKast U cepudeckas). Bpemsa. OnHOPOJHOCTb U M30TPONHOCTL BpeMeHU. Yachl. CHHXPOHM3aLUs BPEMEHH.
Cucrema orcueta. Ckasnsapel. Bekropa. Onpenenenvie. Equnmunsiii. Onepari (c1oxeHne, BYUTaHue, yMHOKeHue). OpThL.
Pasnoxenue.

Tema 2. Kunemarnka matepuaibHoil Toukn. Knaemaruka TBépaoro teja

CucreMsl oTCUeTa 1 cucTeMbl KoopauHat. [IpeoGpasoBanus koopauHat. CHHXpOHM3aUus 4acoB. [lepeMenieHne, CKOpocTs,
yckopenue. [Ipsimast n oOpaTHasi 3aaun KUHeMaThky. KpuBosHeliHoe OBrxenne. Pagquyc M HEHTp KpUBU3HbBI TPACKTOPUH.
HopmasibHOe 1 TaHreHIMAIbHOE YCKOpeHue. YTJI0Bask CKOPOCTh U yriioBoe yckopenue. [IpeobpazoBanus ['amnes. Cioxenue
ckopocreil. VIHBapuaHThl peoOpa3oBaHui (IJIMHA, UHTEPBAJ BpEMEHH).

Tema 3. /InuHaMuye CKAIH MeTO/ ONMCAHNS MEeXaHHYeCKHX CHCTEM

Macca v nMITyJIbC MaTepraibHON TOUKH. [ToHsTHE crutsl. I3Mepenne cui. 3akoHbl auHaMuku Heotona. [TpuHImm
oTHocutesnsHOCTH ["anmnes. immysbe cucTeMsl MaTepraibHbIX Touek. LleHTp Macce. ¥V paBHeHHe JBMKEHMS LIEHTPa Macc.
MOMEHT UMITYJIbCa CUCTEMBbI MaTEPUAJIbHBIX TOUYEK ¥ MOMEHT cuJibl. Pabota cun. Momnocts. Yrpyras cuna. Tpenue. Tpenue
cyxoe U Bsi3Koe. TpeHne CKoJbXeHus, KaueHus, nokosi. Cuta conpotusieHus. Cuiibl MHEpIMu. Bpamatomyecs cuctemsl
oTCcyeTa.

Tema 4. 3aKoHBI COXpaHeHHsI B MeXaHUKe

KuHetnueckas u noTeHuaabHast 9HEPIus. QHCPFI/Iﬂ B3aPIMO)]eI>iCTBHﬂ. 3aKOHBI COXpaHCHHA B MEXaHUKE. CBs13b 3aKOHOB
COXpaHEHUA CO CBOKCTBaMU IMPOCTPAHCTBA-BPEMECHHU. ypaBHCHI/IC MemepCKoro. q)opMyna HI/IOHKOBCKOFO. 3aKOHBI
COXpPaHCHHUA B HEMHEPHUAJIbHBIX CUCTEMAX OTCYECTA. 3aKoHBI COXpPaHECHUA IpU CTOJIKHOBECHUSAX. Yprme " HEyHIpyrue
CTOJIKHOBCHHMAA.

Tema 5. 3akon tarorenusa Hororona

3akoH TaroTenus HeiotoHa. ['paButanmonHast sHeprus.IIoHsATHE MHEPTHOM U TPaBUTALMOHHON Macc. OmbIT DtBema. OnbITH
Kapenpaumma u Ko mo onpeneneHnio TpaBUTAMOHHON MTOCTOSIHHOM. Y paBHeHUE IBIKSHUS TeJl OTHOCUTENbHO 3emuti. Bec.
HesecomocTs. [TprHIMIT SKBUBaJIEHTHOCTH. JKCIIepUMEHTAJIbHBIE JOKa3aTeIbCTBa BpameHus 3emun. CTalmoOHaApHBIE U
HeCTAI[MOHAPHbIE OPOUTHI CITYTHUKOB. [TpUITHBBL.

Tema 6. OcHOBBI MEXaHUKH a0 COJIIOTHO TBEP/AOT0 TeJja

Crernenu cBOOO/bI TBEPIOrO Tesa. PasiiokeHue IBMKEHMs TBEPIOTO Tejla Ha MOCTYNaTeIbHOe U BpalllaTesibHOe. Y TIIbl Diiepa.
VpaBHeHuUsI ABMKEHUS TBepIoro Tena. KuHetnueckas sHeprus TBepAoro tejia. MoMeHT uHepiuu Tejia. TeH30p MHEepIHH.
I'aBHBIE OCH U IJIaBHbIE KOMITOHEHTHI TeH30pa uHepuuu. Teopema INoiirenca-IIreitnepa. CBo6oaHbie ocu. ['mpockorr.
Ipenieccus rupockomna. [IpuMeHeH st THPOCKOIIOB.

Tema 7. OCHOBBI MEXaHUKH a0 COJIOTHO YIPYroro TeJja

Hedopmanus. M3oTporHble 1 aHU30TpOIHbIe Tena. Kpucraimueckue u amopduble. Iloamkpucrauibl.

Hanpsxenne. Hatsxenue. JlaBnenne. OTHOCUTENbHOE YIUIMHEHNE (CxkaTue). YIpyras U IacTudeckasi aedopMarius.
Texyuects. Ilpenen npounoctu. Ynpyruii ructepesuc. 3akoH I'yka. Monyns FOura. Koagdurment [lyaccona. Buast
Jecdopmanmii. PactsxeHue/cxarne. Cusur. M3rub u kpydenue. Bececroponnee cxkatue. DHeprus ynpyrux aeopMarui.
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Tema 8. OCHOBBI MEXaHUKH KHJKOCTEN U ra30oB

I'mapocratuka. 3akoH [ackansa. 3akon Apxumena. [InaBanuve ten. [JapneHne XUAKOCTH U ra3a. M3smepeHre qaBlieHUs.
Bapomerprueckas ¢opmyna. Kunemarmnueckoe onmcanye XUIKOCTed 1 ra3oB. CTalMOHApHOE TeUeHHE UACATbHON KUIKOCTH.
YpaBuenue Ditnepa u 3akoH beprysumm. [Ipumenenne ypasaenus beprayum. Bsskocts. ConpoTuiieHne JBUKEHUIO B
KUAKOCTSIX.

Tema 9. Mexannueckne KoJed0anus

CBoGozHble U 3aTyxatomue konedanus. buenus. [IpencraBieHre rapMOHMYECKHX KoJieOaHUi B BUJIE BEKTOPHBIX AMarpamMM U B
KOMIUIEKCHOU (hopme. BriHy)aeHHble Kosiebanusi. ABrokosiebanusi. [Tapamerpudeckoe Bo3OyxkaeHre KoieOaHui. SHeprus
coOCTBeHHbIX KosieOaHmii. SIBnenre pe3oHaHca. [lorsomenue sHepruy Npy BeIHYKIEHHBIX KoJlebaHusX. Pe3oHaHc.
PesoHaHCHBII MeTO[, UCCIleJOBaHUs KOJeOaHUI.

Tema 10. Ynpyrue BoJIHBI

Twurs! BosH (TTpoaosibHas ¥ onepevHast). BosHoOBO# (DpoHT, BOTHOBast HOBEPXHOCTh. Y paBHEHHE MJIOCKOH BoJIHBL. PazoBas
ckopoctb BosHBL. Cheprueckast BoaHa. CKOPOCTD YIIPYTHX BOJH B pa3aMyHbIX cpeaax. ViHTepdepeHuus BorH. YcioBue
MHHMMYMa 1 MakcumyMa. Crostaue BosHbL. Kosebanue crpyssl. Judpakims BosH. [Ipunimn [oiirenca. AKycTaYecKHuil

a¢ppext domepa.

Tema 11. BBe1jeHue B MoJIeKYJISIPHYIO (DU3UKY

BBenenue B MosekynsapHyio (usuky. Ilpeamer MonekynsapHoii ¢pusuku. Mogens MatepuaabHOro Tesa. Macchl aToMOB U
MostekyJ1. KonmuecTBo BelectBa. ArperatHble cocTosiHuUs BellectBa. OCHOBHBIE TPU3HAKU arperaTHbIX COCTOSTHUI. Monesb
UJIeaIbHOro ra3a. MeTopl U3y4eHusl CUCTEM MHOTHX YacTuil. [JuHamudeckuii Metos. CTaTUCTHYECKUIT METO/.
TepMoauHaMUYECKUI METOS,.

Tema 12. ®eHoMeHOJOrHY€ECKAsI TEPMOIHHAMIKA

Temmneparypa. TepmMomeTpudeckoe Teao U TepMOMETpUYECKasl BETUYMHA. DMITUPUIECKUE TEMIIEPATyPHbIE IIKAJIbL.
AbcomoTHas TepMoAMHaMIYecKas 1Kaia temneparyp (mkaina Kenpuna) TepmomeTpbl. MeskyHapoHast IpakTH4ecKast
mikana temreparyp. [lepBoe Hauano TepmoguHamuku: TepmoauHamuueckas cuctema. CocrosiHue cucteMbl. OOpaTumble 1
HeoOpaTUMBbIe TPOLIECCHl. Y paBHEHHE COCTOSHUS MealbHOro ra3a. Padora. BuyTpeHHsist Heprus. KoanmuecTBO TEIIOTHI.
HepBoe Ha4vaJlo TCPMOJUHAMHKU. TerutoeMKoCTb U BHyTpCHHHﬂ SHEPIrud UCaJIbHOIO rasa. HpOHCCCbI B NJC€aJIbHbIX ra3ax:
WU300apHbIiA, N30XOPHbIA, M30TEPMUUYCCKHI 1 aauadaTUIeCKU.

Tema 13. MoJieKyIsIpHO-KIHETHYECKasi TeOPHUs

MornekysipHO-KUHEeTHUYecKas Teopus. Yuciio yrapos MoJsieKysl o cTeHKy. JlaBieHue raza Ha cTeHKy. OCHOBHOE ypaBHEHHE
KUHETHYeCKOH Teopur. Pusnueckuii cMpica Temnepatypsl. Ctenenu cBodosl. PacripeniesieHne SHEpruy Mo cTeneHs M cBoOOIbI.
CpenHsist sHeprus MoJsieKy1. BHyTpeHHsIs1 SHeprus U TeMI0EMKOCTb UAEAIBHOTO ra3a. 3aBUCUMOCTb TEIUIOEMKOCTH OT
TeMIIEpaTyphl.

Tema 14. CraTHCcTHYECKHE pacnipegeJeHuns

OCHOBHBIE TIOHATHUSI TEOPUH BeposATHOCTeH: BepostHocTs. [InoTHOCTS BeposiTHOCTH. Teopemsl BepositHocTH. HopMmupoBka
BeposiTHOCTH. CpeHee 3HaUeHre CydaiiHoi BennuuHbl. PyHKIMSA pacrpenesieHns BeposiTHOCTel. Paciipenenenue
Makcaesuia. KcriepuMeHTaIbHas TpoBepKa pacnpenenenrs Makcsesuia. Pacipenenenre BosbiMana. DKcriepruMeHTalbHAS
npoBepKa pacnpeneneHus bomsivana. Bapomerpudeckas dpopmyina. ATmocdepa IIaHeT.

Tema 15. Bropoe Hauano TepMoaAMHAMUKHI

Hanpasnenue npoueccos. TeruioBas mammHa. @opmynupoBku Broporo Havyaia. Huki Kapno. Ilepas Teopema KapHo.
Hepagencro Kiaysuyca. Bropast teopema Kapno. DuTpomnus. 3akoH Bo3pacTaHUs SHTPONHHU. BeraucieHne v npuMeHeHne
SHTpONUU. MaKpOCKOINUECKOE M MUKPOCKOITMUECKOE COCTOSTHUE CUCTEMBL. BepOsATHOCTE MUKPOCOCTOSIHUS M CTATUCTHYECKUIH
Bec. CTaTUCTHYECKUI CMBICT BTOPOTO Havasla TEPMOJMHAMUKY U 3HTponuu. TepMoauHaMuyeckue (pyHKIUY U yCIIOBUS
TEpPMOJUHAMHUUYECKOH ycToluMBOCTA: MaTeMaTtudeckue BolpakeHus1. [lonHbni auddepernman. TepmoauHamirdeckue (yHKIUN
(moTeHIMAITB). Y CJIOBHUS TEPMOIUHAMUYECKON YCTOWIUBOCTH.

Tema 16. PeaanHble ra3nl

Cuutbl B3auMOJIEUCTBUSA. XUMUUecKast CBsA3b. KoBasleHTHas1, NOHHAsI M METAJUIMYECKast CBA3b. MoJeKyJisspHble crtbl. Crilbl
Ban-niep-Baanbca. [ToteHipan MexmMoeKysipHoro B3anmoenctus. JKuakoe v ra3o00pa3Hoe cocTosiHUsL. Y paBHEHHE
Ban-nep-Baansca. Dueprus ra3a Ban-gep-Baansca. zotepmsl ypaBHenus Ban-nep-Baanbca. OnpeneneHne mapaMeTpoB
KPUTUYECKOW TOYKU. DKCIIEPUMEHTAIbHBIE H30TEPMBL. MI30TepMBI CHCTEMBI ra3-KuAKOCTh. Kpurndeckoe cocrostaue. Obnactb
nByxas3nbix coctosiHuA. Haceimennsiii nap. CBOMCTBA BEIIECTBAa B KPUTHUECKOM COCTOSIHUM. TerioTa ha3oBoro
npeBpamieHus1. Dpdext [Ixoyns-Tomcona. ekt Ixoymns - Tomcona B raze Ban-gep-Baansca. CxxrkeHue ra3os.

Tema 17. ZKuakoe cocrosinme

ITosepxHOCTHOE HaTskeHne. CHITbl HOBEPXHOCTHOTO HATsIKeHUs. [laBieHue o N30rHyToi MoBepXHOCThI0. Popmyna
Jlarmnaca. YcnoBue paBHOBecus Ha rpanune cpell. Kpaepoii yron. Kanmnnsipasie siBinennsi. [IoBepXHOCTHO aKTUBHBIE BEIIECTBA.
3aBucuMOCTh KO3(h(pHIIeHTa TOBEPXHOCTHOTO HATSsKeHHUs OT TeMneparypbl. CTpykrypa xuakocteid. [lapHas ¢pyHKuus
pacnpenenenus. Kuakue pactBopel. PactBopumocts. Ternora pactBopenus. 3akoH Payns. 3akon ['enpu. 3aBrucumMocTs
PaCTBOPUMOCTH OT TeMIIeparypsl. JAuarpaMMel coCTOsIHUS pacTBopa. OcMoTruecKkoe aaBieHue. OOpaTHBI 0OCMOC.

Tema 18. TBepabie Teaa
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Teepaple Tena. Kpucransl u amopdHsie Tena. Kpucrammueckas pemerka. 16.6. JlepeKkTbl KpUCTAUIMYECKUX PEILETOK.
Onpepenenvie. Toueunsie aedexTsl. Jucnokanumu. TermnoemkocTs TBepabix Tel. Kinaccuyeckas teopus. Mogjens DiiHIITeHa.
Monens [Iebas. @ononsl. KonebaTenpHas sHeprust pemerkd. TeroeMKocTh Kpuctayiia. TeroBoe paciipeHue.

Tema 19. ®a3zoBble NpeBpameHust

daza. dazossle nepexonl. Yciosus ¢a3oBoro pasHoBecus. Terwiora pazoBoro npeppaienus. Pa3oBbie Nepexoibl IePBOro
pona. Mcnapenue u konzaeHcanus. [liapnenue u kpucramsanus Y pasHeHue Kianeiipona-Kiaysuyca. [JuarpaMma cocTosIHUSA
(dpazoBas nmuarpamma). O61acTh NPUMEHUMOCTH. 3aBUCUMOCTD JIaBJICHHS HACBIIIEHHOTO Tapa OT TemnepaTtypsl Pa3oBbie
Hepexopl BTOPOro poja.

Tema 20. diemenTsI (hu3NYECKOI KHHETHKH

SMIpHYecKre ypaBHEHHS MPoLeccoB nepeHoca. D eKTUBHBIA ArnameTp MoneKybl. CpelHsis JUIHa CBOOOIHOTO podera.
MounekyJIsipHO-KMHEeTHYecKast MHTepIpeTalys SBIeHHH epeHoca. ImotHocTs nmoToka. Oblee ypaBHeHHe MepeHoca.
Huddysus. Bsskocts (BHyTpeHHee Tpenue). TermonpoBogaocTs. AHamm3 koadduuuentos nepenoca. [Iporeccs neperoca B
pa3peskeHHbIX rasax. IIporeccel neperoca B XUAKOCTsIX. [Iporiecchl mepeHoca B TBEpIbIX TeJax.

Tema 21. DaekTpoMarautHoe B3anmoaelictpue. [loHATHE 00 /eKTPHIECKOM 3apsijie.

DeKTPOMarHUTHOE B3aMMOJICHCTBHE B Mprpoze. Tena, yuacTBYIONIHe B JIEKTPHUECKOM B3anMoeiictein. [lorsTre
3JIeKTpHUYeCcKOro 3apsiga. CBONCTBA JIEKTPHUECKOTO 3apsia, 3aKOH COXPaHEeHHUs IEKTpUIecKoro 3apsiaa. [InanerapHas Mopens
aroma. OOpa3oBaHKe MOJOXHUTEIHHO M OTPULIATEILHO 3apsikeHHbIX HOHOB. Toueunsiit 3apsit. Cuna Kynona. Koagdutiuenrs B
cucremax CI'CD u CU.

Tema 22. SHCKTPI/I'{eCKOC moJie B BaKyyme. HaHpﬂ)KeHHOCTL JIEKTPHUIECCKOT 0 IMOJIA.

dusnyeckoe npeacraBJiCHUE TOJIA. TeopI/m 6HH3KOHCﬁCTBHH u HMLHOHCﬁCTBHﬂ. IlonsaTue HaIPsSKEHHOCTH KaK
XapPaKTEPUCTUKU IJICKTPUIECCKOTIO IOJIA. HaHpH)KCHHOCTI) MOJIA TOYECHYHOI'O 3apdana. TeopeMa OCTporpancxoro-Faycca.
Brruncnenue nons 3apPSAKEHHBIX OECKOHEYHOI HHWTH, ITJIOCKOCTH, C(l)epbl, mapa. HOTCHHI/IEIJI IJICKTPUYICCKOIO 1OJIA. CBsa3b
HaPpSAKEHHOCTHU € NOTCHIUAJIOM. CuoBble TMHUU 1 9KBUIIOTECHUUAJIbHBIC TIOBEPXHOCTH.

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

ek TpuyecKoe 1osie BOJIM3K 1 BHYTPU MPOBOAHKKA. CBSI3b HANPSKEHHOCTH JIEKTPHYECKOTO MOJIs BOJIM3H TIOBEPXHOCTH
TIPOBOJIHMKA C TIOBEPXHOCTHOM IIIOTHOCTBIO 3apsIJOB Ha ITpoBOHKKE. [1os1e BHYTpH MOIOCTH B TPOBOJHUKE. DKPaHUPOBKA
3JIEKTPUUECKHUX TT0JIel MPOBOAAIIMMH 0OosoukaMu. OOmas 3aga4ya 3JeKTpocTaTKY. [ToHATHE 27eKTPOEMKOCTH.
KonzaeHcaropsl: miockui, chepruueckuil, IMIMHIPHYECKUi. PacyeT 31eKTpoeMKOCTH KOHAEH CaTopa.

Tema 24. DieKTpocTaTHYEeCKOE N10JIe B IHIJeKTPHKAaX.

HOIIHPHI)IC 1 HETIOJIAPHbIE OUDJICKTPUKH. Honﬂpmaum{ JAWDJICKTPHUKA BO BHCHIHEM DJICKTPUYCCKOM IOJIC. IlonsTue
NOJIAPU30BAHHOCTH, CBSAA3BAHHBIX 1 CBO60,HHI)IX 3apsAa0B. I[I/ISIICKTpI/I‘IeCKaH BOCHIPUMMYMBOCTD U JUIJICKTPUYCCKAA
MMPOHULIAEMOCTb. BBCIIGHI/IC BEKTOPA JICKTPUYCCKOTIO0 CMELICHUA. TCOpCMI)I OCTporpancxoro Faycca JJIA HAIPAKEHHOCTH,
BEKTOpPA MOJAPU30BAHHOCTU U JICKTPUUICCKOI'O CMCIIICHHUA. rpaHI/I‘IHI)IC YCJIOBHA HA TpaHULIE pa3[iciia IBYyX NUIJIEKTPUKOB.

Tema 25. DHeprus 3JeKTPHUECKOr0 MoJsi. JHEPrusi CUCTeMbl 3apsi/10B.

SHCpFI/IH TOYCYHOI'0 3apdAaa B JICKTPUYCCKOM IOJIC, DHEPI'UA CUCTEMbI TOUCUYHbIX 3apAd0B. 9H€pFI/IH CUCTEMBI ITPOTSAKEHHBIX
3apPAKCHHBIX TEJI, QHEPIUA 3apAKEHHOI'O KOHACHCATOPA. Pa3,E[CJICHI/I€ 9HCPIrUuu 3apAKCHHBIX TEJI HA CO6CTB€HHyIO 9HEPIUIo N
HEPIruio B3aHMO,HCf7ICTBPIH. IInorHOCTH 9HEPIUM JICKTPUICCKOIO MMOJIS MPU HAJTUYUU JUIJICKTPUKA. Pa6ota noss npu
NOJIApU3allii IUDJICKTPUKA.

Tema 26. [TocTosIHHBIN JeKTpUYECKUH TOK. JINHeHHbIE 3JIeKTPUYecKHue enu

Onpepenenne 3JeKTPUIECKOro TOKa, NOCTOSHHBIN TOK. [ToHATHE CHIBI TOKA, IJIOTHOCTH TOKA. 3akoH OMa I y4acTKa LeMH.
Ionarue HanpsxkeHus U conporusieHns. CTOPOHHUE eKTPOABKYIHE cribl. OnpejeseHne 31eKTPOABUKYIIEN CUIBI
(DC) uepe3 paboTy 1o 1epeHocy 3apsiaa. MOIIHOCTb IEKTPHUYECKOTr0 TOKa, 3aKoH [xoy:s-JleHua. JInHeiiHble 1IeTH, paBuia
Kupxroga.

Tema 27. DJIeKTPONPOBOJHOCTH METAJIOB H IOJIYNPOBOJHUKOB. 30HHASI TEOPHs TBEP/IBbIX TEJL. P-N MEPeEX0/I,
NOJIyNIP OBO/AHUKOBBII N0/,

IIpupona HocUTeNEl TOKA B METAJLIaX U MOJYNPOBOIHUKAX. Kilaccuueckasi Teopus 31€KTPONPOBOAHOCTU METAJUIOB. 30HHAS
TeopHUsl TBEPABIX TeJl. 3aBUCHMOCTh COMTPOTUBJICHISI METAJUIOB U MOJIYIIPOBOAHUKOB OT TeMrepatypbl. COOCTBEHHbIE 1
TpUMECHBIE MOTYyNPOBOAHUKH. CBOKCTBA p-n nepexona. Y CTpOCTBO MOMYITPOBOJAHUKOBOTO AUO/A, €TO BHITPSIMUTEIbHbIE
CBOICTBA.

Tema 28. DieKTpHUYeCKUN TOK B KHIKOCTAX U ra3ax.

IIpupona HocUTENel NEKTPUIECKOTO TOKA B )KUAKOCTSAX U ra3ax. [IpoBOHMKM MEPBOro U BTOPOro poAa. DIEKTPOIUTHI.
3akonsl anekTpoausa. [Tocrosinnas dapanes. DnekTpudyeckuil TOK B razax. CaMOCTOSITENIbHbIA U HECAMOCTOSITE/IbHBIN Ta30BbIN
paspsa. BosibT-aMriepHas xapakTepucTHKa ra3oBoro paspsijaa. Kinaccudukaiiyss caMoCTOSITENIbHBIX Fa30BbIX Pa3psiIOB.

Tema 29. MarHuTHoe noJje B Bakyyme. MarHuTHoe moJie B BemecTBe.

[one nerkynmxcs 3apsnos. Cuia B3aMMOJENHCTBHS TPOBOJHUKOB ¢ TOKOM. Kitaccndeckue onbita AMnepa u Dpcrena. Bektop
MHIYKIMU MarHuTHoro mnosisi. Cuia Jlopenna. Teopema o IMpPKYJISIMM MHIYKIMK MarHuTHOro moJisi. Teopema ["aycca st
VMHIYKIMY MarHATHOTO MOJ1s. MarHUTHOE 110J1e IPsSIMOTo POBOJA M BUTKA C TOKOM. CHIJIOBBIE JIMHUW MarHUTHOTO TTOJISI.
MarnutHoe nose B BerecTse. MonekyJisipHble TOKA. MarHUTHBI MOMEHT BUTKA C TOKOM. [luamMarHeTHKH, napaMarHeTHKY 1
(peppomarueTuky.
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Tema 30. duexkTpomarantTHas nHAYKIUs. MHayKImonHas katymka. fIBjienne caMOMHAYKINH. DJIeKTPHYeCKHe
KOJIe0aHHs B [eNsX MepeMeHHOro ToKa.

SIBneHne 1eKTPOMArHUTHON MHAYKLMH. 3akoH nHAyKuun Papanes. [Ipasuno Jlenma. [ToHATHE MArHUTHOTO TIOTOKA.
MarHutHoe MoJie BHYTPH KaTYIIKH ¢ TOKOM. VIHIYKTUBHOCTD. SIBneHne camonHaykimu. CBOOO/IHbIC U BHIHYK/ICHHBIC
kosieGanus B KosiebatesibHoM LC-KOHTYype. DiieKTprudeckue KojaeOaH sl B 1IEMNsIX MepeMEeHHOro Toka. Pe3oHaHC TOKOB U
pe30HaHC HANIPSIKEHUH.

Tema 31. YpaBuenust MakcBeJuia. JJeKTPpOMAarHuTHhIE BOJHBI M HX OCHOBHBIE CBOIICTBA.

Cucrema ypaBHeHni MakcBesuia B MHTETpaIbHOM U I depeHIIMaiIbHOM BIE, CMBICI KQXI0TO ypaBHEHHs. TOKM cMeleHns
1 BUXPEBOE 3JIEKTPUYECKOE MoJIe. DIEKTPOMarHuTHBIE BOJIHBI, BBIBOJI UX CBOMCTB Ha OCHOBE ypaBHeHui Makcsesuia. [llkana
3JIEKTPOMAarHUTHBIX BOJIH: PaJHOBOJIHBI, TH(PAKPACHOE M3JTyYeHNE, BUIVMBIH AUAIa30H, yIbTpadroIeToBoe U3TyUeHue,
PEHTIeH, TaMMa-U3TyYeHHeE.

Tema 32. CBeTOBbBIE BOJHBI KaK 3JIEKTPOMAarHuTHbIE BOJHBI.

Ypaeuenust Makcpesuia. CrucreMa ypaBHeHM MakcBesua B auddpepeHnuansHoOl 1 HHTerpaibHOl (popmax. [lomyuenue u3
CHCTeMBl ypaBHeHMI MakcBesuia BOJTHOBOTO YpaBHEHHSI SIEKTPOMArHUTHOM BOJTHBL. OCHOBHBIE CBOMCTBA SJIEKTPOMATHUTHBIX
BosH. Uznydenne aunons. [uarpamma HarpaeieHHocTd. Bektop YMmoBa-Iloiitunra. Ilonstre naTeHCHMBHOCTH cBeta. [lkana
3JIEKTPOMATrHUTHBIX BOJIH.

Tema 33. I'eomeTpuyeckas ontuka. IleHTpupoBaHHbIe ONITHYECKHE CHCTEMBI.

I'eomeTpryeckas ONTHKA Kak MPEAETbHBIN CIIydail BOJTHOBOW ONTHKH. 3aKOHBI reoMeTpruieckoi ontuku. [Ipenomienne Ha
cepuyeckoi moBepxaoctH. LlenrpupoBannas ontudeckas cuctema (LIOC) u ee kapauHabHbIe 31eMeHTH. [locTpoeHne
uzo6paxenus B LIOC. Tlpocreiiime ontudeckue npudopst. Jlunza. Jlyna. Mukpockor. Teneckor. CBETOBOIBL

Tema 34. ®oromerpusi. CiekTpaJbHbIN cocTaB n3Jydenns. Iucnepcus. I'pynnoBasi u ¢pazoBasi CKOpoCTh CBeTa.

dortomeTpusi: MpeAMET U OCHOBHBIE KOJMYECTBEHHBIE XapPaKTEPUCTUKY MOJs U3mydeHus. CBETOBOW M SHEPreTUIECKUN
noaxosl. CeKkTpaibHOE pasiokeHne u3nydeHus1. CBsi3b AJMTEIbHOCTH UMITYJIbCA U €T0 CHEKTpa. DIEKTPOHHAS TEOPHSI
aucriepcny. HopmaibHast n anomanbHas gucriepenu. Ioromenne ceta. PasHuiia Mesxty rpynmoBoi 1 (pa3oBoi CKOPOCTBIO
CBETA.

Tema 35. [IBys1yueBasi 1 MHOTOJIyueBasi HHTeppepeHIus cBeTa.

Nurepdepenuns ceera. MaTepdepenis miockux BosH. Ontudeckas pasHocTs xozaa. [TomydyeHre KorepeHTHbIX BOJH B
orrtrike. MeToJ| eNieHnsT aMIUTATYABL: HHTepdhepeHIrsI B TOHKUX IUieHKax, "Kombia Helotona", mHTephepomerp MaiikenbcoHa.
Mertopn nenenust BosHOBOTO (ppoHTa: cxema lOHra, "bBusepkana ®penens”, "Bunpusma Ppenens”, "brunmnsa Buite'.
BpemeHHast 1 IPOCTPaHCTBEHHAsI KOTEPEHTHOCTh. MHOTOJTyYeBasi MHTep(epeHLIs, OCYIeCTBIIsAeMast IeIeHUEM aMILTUTY/BI.
Nutepdepomerp Padpu-Ilepo. MaTepdheperimonnsie cBeTopuibTpsl. Vcmons3oBanne HHTEpQepeHITNN.

Tema 36. Iudppakuus ®Ppenens. Incgpaxuus ®paynrogepa.

Hudpaxims ceta. [puarun [Novirenca-®penens. Judpakuus Ppenens u paynrodepa. dudpakims PpeHens Ha Kpyriom
oteepcTuu. 30HbI Ppenens. [TarHo Ilyaccona. 3oHHas muactuHka. PasoBad rulactuHka. Judpakiusa @paynrodepa Ha mienw,
Ha npsiMoyrosibHoM otBepctud. Cripais KopHio. Iudpakuusa ®@payHrodepa Ha nepHOANIECKUX CTPYKTypax.
JudpakumoHHas penieTka. Y cioBue MaKCUMyMOB, IU(PaKIMOHHAS pelleTKa KaK CHeKTPaIbHBIA pHOop.

Tema 37. [Toaspuzanusi ceera. PacnpocTpaHeHue cBeTa B aHH30TPONHBIX Cpeaax.

IoHATHE MOIAPU30BAHHOIO CBETA, IUIOCKAsA, KPyropas U JUIMITHYeCKas nojsapusauusa. OTpaxeHue U NpeJoMIEHHEe CBETa Ha
rpanuue Mexay auanektpukamu. @opmyisl Ppenens. [lonHoe orpaxenue ceera. Yroa bprocrepa. Koaddunment orpaxenus
R rpanust. [onspuzanms orpaxkeHHoro ceera. PacripoctpaneHre cBeta B aHU30TPOIHBIX cpeax. TeH30p IUaIeKTPUIeCcKOr
MIPOHULIAEMOCTH. PacripocTpanenne miockoi 3/M BOJIHBI B aHU30TPOIHOM cpefe. JBoiHoe mydenpenomienue. [onsapuzanms
IpU JBOMHOM JiyyenpesnomiieHud. [lonsipuzanionHsle ycrpoiictBa. MickyccTBeHHOe ABynyuenpesnomienue. Sueiika Keppa.

Tema 38. TemuoBoe n3ayuyenune. KBantoBnle cBoiicTBa cBeta. Jlazepsbl.

TemnoBoe uznydenue. [ToHsATHE CIEKTPAIbHON MJIOTHOCTU M3My4yeHusl, 3akoH Credana-bonbimana, 3akoH cMelenus: Buna.
BriBoa popmysnl [Tnanka. KBantoBanue cBeToBoii BosiHb. KopmycKyJsspHO-BOJHOBOH fyanu3m cBeta. PoToHbl. SBjieHue
oroachdexra. [Japnenue cera. JliomrHecneHuus, ee puznveckre ocCHOBB. KBaHTOBBIE TeHEPATOPHI CBETA: JIa3ephl, IIPUHIINI
padoTHL.

Tema 39. CBoiicTBa aTOMHBIX sAfIeP.

Kparkwuii nctopuuaecknii 0630p SBOMIOLIH MPEACTABICHNH 00 sipe 1 YacTuiiax. MaciraObl BEJIMUKH B SIIEPHON (DU3HKE.
BHecucTeMHBIE €IMHUIIBI I3MEPEHNSI JUTMHBI, SHEPruy, tiommaan. Kanrosas nectauna. TepMHUHOIOTHS 1 OOIIENPUHSTHIE
o0o3HaueHus. AnepHblil mapk. M3otorsl, n30ToHH, n300aphl. Inarnamma Cerpe. Pasmeps! u macchl siiep. dedekT macc,
9HepreTUyecKas MKaja Macc. S1epHblii MarHeToH.

Tema 40. PaagnoakTHBHOCTD.

EcrecTBeHHAs1 M UCKYCCTBEHHAS! PaIMOAKTUBHOCTh. PacpoCcTpaHEHHOCTh PAJMOAKTUBHBIX sIEP B MPUPOE. Paqroak TUBHBIE
pspl. Buabl paquoak TMBHOCTH. 3aKOH paMOAKTUBHOIO pacrajia. BekoBoe paBHOBecue. 3aKOHOMEPHOCTH alib(a-pacriania,
3akoH [eiirepa-Hetomna. 3akoHomepHocTH Geta-pacnaja, npasiio CapmkenTa. [unoTesa HeATpUHO. Peakiuy CIOHTAHHOTO
JeJIEHUs] TSKEBIX siaep.

Tema 41. HykJIOH-HYKJIOHHO€ B3aUMO/I€ifiCTBHE U CBOMCTBA SI€PHBIX CHJL

SAEKTPOHHBH
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SlnepHble cuiibl, MEXHYKJIOHHOE B3aUMOJIEHCTBUE, CBOICTBA. Paauyc neiicTBus siaepHbIX cuil. UHTEHCUBHOCTD IEHCTBUS
SIZIEPHBIX CUJI B CPABHEHUU C CHJIAMU KYJIOBHOCKOT'O PAaCTaJIKUBaHUsI TPOTOHOB B siipe. Me3oHHast mozesb FOkaBbl 1ist
spepHbIX cul. [Tu-me3oHbl. CuiibHOE B3aMMOIEHCTBYE. SIiepHble CHITBI KaK MposiBieHue (PyHJaMEeHTaILHOTO CUJIbLHOTO
B3aVMOJIENCTBHS.

Tema 42. MoaeJin aTOMHBIX si/Iep.

KanesbHast Mmozens sgpa. ®opmyiia Baiiizekkepa 1151 SHEPrUM CBsI3M sAIpa B KaresibHoW Moaesn. [IpocTeiiiiivie mpuMeHeH st
KaresbHO# Mojeau. Mogaens Pepmu-raza. [yOuHa saepHOro MOTEHIIHAIBHOrO AlMKa B Mojean Pepmu-rasa,
IKCIEpPUMEHTAIbHBIE OATBEP:KAeHUsA. O00I0UeuHas Mojiesb. OObsACHEHNE HEKOTOPBIX CBOKCTB sIep B paMKax 000JI0YEUHOM
Mojenu. OO00IeHHAS ¥ ONTUYECKast MOJIENH SIIeP.

Tema 43. fAnepHble peakum.

3aKOHOMEPHOCTH SAePHBIX peakuil. CeyeHne peakiiy, 3aBUCUMOCTb OT SHEPTUH, 3aBUCHMOCTb OT HalpaBJIeHHs BhIJIETa
yactuil. Peakiyu ¢ o6pasoBanrem cocraBHoro siipa. Mogens Bopa. ®@opmyia Bpeiita-Burnepa. [psimble siiepHble peakiuu.
Peakuun cpeiBa 1 noaxsara. Mozgesns OnmnenreiiMepa-®Puinmnca HEMOIHOTO MPOHUKHOBEHU S HyKJIOHA B siipo. [IpumeneHme
NPSIMBIX SIIEPHBIX PeakIMil K OMpeeIeHHI0 CBOMCTB sep.

Tema 44. BzanmoaeilicTBre SA€pPHOT0 H3JIYUEHNs C BEIIeCTBOM.

[TpoxoxaeHne 3apsiKeHHbIX YacTHIl yepe3 BetectBo. Popmyna Bopa. Popmyia Bere kak peisTuBrcTCKOe 0000IIeHI e
opmyiel Bopa. YnbrpapenstuBuctckuil ciydait [TpoxosxkieHue raMmMa-u3JydeHue uepes BelecTBo, 3akoH JlamGepra-Byrrepa,
CeueHre B3aMO/ISHCTBHSI, TUITHI B3aNMOIeHCTBHINA. CBs3b MHUKPOCKOITMUECKON XapaKTePUCTHKY CEUSHUsT B3aUMOJIEUCTBUS C
MaKpOCKOITMUYECKOW XapaKTepUCTUKOM JTMHEHHOro KoadpulrenTa ocnadnenus. MaccoBblii K03 dUIMEHT ocaabaeHusl.
BzaumozeiicTBre HEMTPOHOB C BEIIECTBOM.

Tema 45. YacTunnbl 1 B3auUMoAeiicTBUSI.

DJieMeHTapHble YacTHLIBL, ONpe/iesieHre U Kiaaccudukanuys. M3oronuyeckue My IbTUILIETH CPEAX JIEMEHTAPHBIX YaCTHULL.
CrpaHHOCTb yacTHll, cynepMyJbTumiersl. ['unepsapsan. ['unoresa kBapkos. [Ipasuno Hakano-Humupxumer-I'esimana.
dynnameHTanbHBIe 6030HH 1 (hepMuoHbl, CtanaaptHast Mogenb B ¢u3rke yactuil. KBaHTHI 1os1eil B3auMOJEeHCTBHIH.

Tema 46. IxcnepuMeHTHI B (PU3MKe BHLICOKHX YHEPIruil.

DKCIIEPUMEHTHI [0 PACCESHUIO YacTull, OT onbIToB Pe3epdopaa 10 COBpeMEHHBIX IKCIepUMEHTOB. Vcrob30BaHNe BOJTHOBBIX
CBOJCTB 4acCTHI] B 9KCIIEPUMEHTax Mo paccesHuio. OnpeaeseHne BHyTpeHHEN CTPYKTYphI saep U 4acTull. OmbIThI
Xodrmragrepa. XapakTep nojgy4aeMoi HH(pOpMAaLMU U OrpaHuYeHus1. BHyTpeHHss cTpyKTypa HEHTpOHa U ITPOTOHA.

Tema 47. Texnnka yckopureJei.

OcHOBHbIE 3TaITbl Pa3BUTHSL yCKOpuUTenel. BeicokoBonbTHOE yekopenre. HayknnoHHOE yckopenue. [IpruHIMN pe3oHaHCHOTO
yckopenwus. [IpuHimn aBrodasupoBky. JIMHEHbIE yCKOPUTENH 3apsKEHHBIX YacThIl. LIKimueckne yCKOpUTen 3apsikeHHBIX
yactull. BeicokoBosbTHOE yekopenre. MaayknmonHoe yckopenue. Llukiaorporsl. CHHXpoTpoHbl. KiHeMaTrka siiepHbIX
peaKIyii, yCKOPUTEIH C HEMOABM)KHOM MHIIIEHBIO ¥ YCKOPUTEIN Ha BCTPEUYHBIX ITyUKaXx.

Tema 48. CniekTpockonus siiepHbIX H3JIyYeHHH U YaCTHII.

PaccesiHue, ClIeKTpOCKONNS U IETEKTOPBI KAK OCHOBA KCIEPUMEHTAIBHON siAepHOH (pU3NKU. THIB JeTEeKTOPOB, MoyJaeMast
uH(popManus. ['a3opa3psaHble, COUHTHUISILMOHHbIE U MOIYIPOBOJHUKOBbBIE JETEKTOPBL. XapaKTepUCTUKH JETEKTOPOB YacTHIl
- 3(ppeKTUBHOCTb, BpDEMEHHOE U SHepreTuueckoe paspelienue. Crektp, Buabl crieKTpoB. OnbiT depmut o HaGII0eHHIO
YaCTHII-PE3OHAHCOB.

Tema 49. DiaekTpoMarauTHeie B3anMoaeicTeusa. CiiibHbIe B3anmoaeiicTBus. Ciradpie B3anMo1eCTBHS.
Huckpernbie cammeTpun. O0beIMHEeHNE B3aHMO1efiCTBUL.

PasBurtue npeacrasiaenuii o B3anmoaecTeusx B 19-20 Bekax. KoHcTaHTH B3auMoaeicTBUI. 3apspl. 3aKOHBI COXpaHEHHS KaK
MpOsIBJIEHUE CAMMeETpuii, Teopema Hetep. 3akoHsI coXpaHeHHe B (pU3HKe YACTHILL M X IMITUPUICCKUI XapaKTep.
Dnekrpocnadoe 00bEAMHEHNE B Teopun BaiinOepra-I'mammoy-Canama. [{BeToBbie 3apsijibl KBAPKOB M KBAHTOBAsI
XPOMOANHAMHUKA.

Tema 50. CoBpemenHbIe acTpodu3nyecKne NpeacTaBJIeHHS.

TepmosiiepHbIe peakliuy Kak NCTOUHUK SHEPruu 3BE3/1. 3BE3/IHbIN HyKJIeocuHTe3. JKu3HeHHsle 1IMKIIbI 3BE371. Postb ciaboro
B3anMoaercTBUs. [IpoToHHBIH UK. OCIWJUIALIAN COJTHEYHBIX HEUTPUHO. YTIepoaHbli KL [ umote3a Bospimoro B3peisa.
[epBuunbIil HyKJIeocnHTe3. KpuBas pacripocTpaHEHHOCTH XUMHUYECKHUX IEMEHTOB. SepHas KOCMOXpOHOJIOTHS.

5. IlepeyeHb y4eOHO-METOJUUECKOT0 00eCceYeH s JJIsi CAMOCTOATEJbHON Pa60Thl 00yJalOIUXCs M0
U CIHILIIHE (MOIYJIIO)
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTeTa

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

Bugneonekimu no ¢puzuke or MUT - http://ocw.mit.edu/courses/physics/
Jlexktu_CTIT'Y - https://phys.spbu.ru/65-studentlectures.html
Caiit Pusuka-CryneHT - http://fizika-student.ru/

6. ®OH/ OLIEHOYHBIX CPe/ICTB M0 JUCIUILIHHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB MO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHbIE MaTepHaJIbl, HAIIPaBJIEHHbIE Ha IPOBEPKY OCBOECHUS
KOMIIETEeHIIHI, B TOM YHCIIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIEHOUHBIX CPEJCTB BKJIIOUAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B (oHe O1IEHOYHBIX CPENICTB COAEPKUTCS CIeAyoIas HHPOPMAITHS:

- COOTBETCTBHE KOMIIETEHIIMH [IAHUPYEMbIM pe3yJIbTaTaM 00yueHHsI 110 AUCLUILIMHE (MOJYJI0);

- KpUTepHH OlleHUBaHUS C(DOPMUPOBAHHOCTU KOMITCTEHITHIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCHUILTUHE (MOIYJIO);

- OTIMICaHUE TOPsIIKA IPUMEHEHUS | TIPOIIEAYPHI OIIEHIUBAHUS JITS KAKIOTO OICHOYHOTO CPE/ICTRA;
- KpUTEpHH OLIEHUBAHUS TSI KaXJOr0 OLIEHOYHOTO CPeJICTBA;

- COACPIKAHNEC OLIEHOYHBIX CPEACTB, BKJIIOYada TpeéOBaHI/IH, MMPEeAbABIACMBIC K HeﬁCTBHHM 06yqa10u11/1xc5{, AE€MOHCTPUPYEMbBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOIYJIIO).

7. IlepedeHnb JUTEPATYPbl, HEOOXOJUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe UCIMIUIMHBL (MOJIYJIsl) MPEAIoJaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEJIbHON y4eOHOM nTepatypsl. Jluteparypa
MOXeT OBbITh JOCTYIHA 0OYYaIOIIMMCsI B OJHOM U3 JBYX BapUaHTOB (JIMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKToueHHbIX KDY norosopos ¢
MPaBOOOJIAJATEISIMHU;

- B meyaTHOM Bujie - B HayuHoi 6ubmmoreke um. H.U. Jlo6aueBckoro. OOydJaromyecs mojy4yanT yIeOHyIo JUTepaTypy Ha
aOOHEMEHTE IO YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPpAaBHJIaMHK TI0JIb30BaHUsI HaydHO! OHOINOTEKON.

DJIeKTPOHHbIE U3AAHMSI JOCTYIHbI AUCTAHIIMOHHO U3 JII00OK TOUKH MPU BBEJAEHUH 00YYAIOIIMMCSI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipy HCONb30BaHIM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH OBbITh YKOMILIEKTOBAH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcst o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KaKIOTO U3 U3JaHNI OCHOBHOM JIUTEPaTyphl M He MeHee 0,25 3K3eMIUIspa JOTOIHUTEIFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4aromierocsi U3 4nclia Jull, OJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCIUILIAHY.

[epeueHb OCHOBHOI M OTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipusoxennu 2 k pabovel mporpaMmMe IUCHMILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBooOJIagaTes sIMU €K TPOHHBIX M3/IaHWI U TPY N3MEHEeHNH KOMIUTeKToBaHus (hoHnoB Hayuno# 6uommorexn KOV,
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8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH ""MIHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

Buneosiek1uu 1 OTKpbIThIe 0Opa3oBatebHble MaTepuasisl Pusrexa - http://lectoriy.mipt.ru/

Buxwunenus - http://ru.wikipedia.org

HUUAP MI'Y: neximu npo. b.C. Nixanora - http://nuclphys.sinp.msu.ru/
HUWADP MI'Y: nexuuu npo. U.M. KanutoHosa - http://nuclphys.sinp.msu.ru/lect/kapitonov2019/index.html
HUUAD MI'Y: ¢pusuka sapa u yactui, XX Bek - http://nuclphys.sinp.msu.ru/introduction/index.html

DnekTpoHHAs OnOmMoTeKa n3aarenscTBa "Jlanp" - https://e.lanbook.com/books/919#fizika_obsie_kursy_918_header

9. MeToandecKne yKa3aHHSA VI 00yUJaIOMIXCS M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Bujg paéor

MeToanuyeckue peKOMeH AU

JICKOKN

Y‘-IaH_II/IMCH PEKOMEHAYETCA CaMOCTOATEJIbHO BECTH KOHCIIEKThI J'ICKI_II/IfI. F)le CTOUT 0CO00E€ BHUMaHUE YAeIUTh
COOCTBEHHBIM BOIMPOCaM, BO3HHUKAIOIINM BO BpEMA CIIyIIaHWUA J'[eKI_II/Iﬁ. Tak e BaxHO 3alMCHIBATDH
C(l)OpMyHI/IpOBaHHI)IC IpenojaaBarejieM ONpeacICHUA U (l)I/I3I/I‘IeCKI/IC 3aKOHBI. LICJ'ICCOO6pa3H0 OCTaBJIATH B
TeTpagdaXx MPUMEPHO MOJIOBUHY MECTa CBOGO)IHI)IM (HaanMep, YETHBIC CTpaHI/IHLI), 4yTO OBI B IlaﬂbHefHHeM npu
MNOATOTOBKE K 9K3aMEHY 3allOJIHUTDb UX MMOSACHEHUAMMU.

IMPaKTUYIECKUE
3aHATHA

I'maBHOE Ha3HAYEHME MPAKTUYECKUX 3aHATHH - OoJiee TecHOe OOIIEeHHe MTPEernoaaBaTeIsi CO CTyACHTaMH Ha TeMBbI
onpeenEHHble peroaaBaTeneM 3apatee. [1py moAroToBke TpedyeTcsi MONBITAThCS BHIOIHUTD BCE AOMAIITHHE
3a/IaHUS U MOMBITAThCS HarOoiee YETKO c(hOPMYIIMPOBATh HETIOHATHBIE U MTPOOJIEMHBIE STAllbl BO3HUKILKE ITPU
sToM. HenocpeacTBeHHO Ha 3aHATUM HYKHO 0OCYANTh BO3HUKIIINE BOTIPOCH! C IPEMOAABATEIEM.

J1ab0paTOpHbIE
padoThI

TpebyeTtcst NPOBOANTH SKCIIEPUMEHTHI M X 00pabOTKY CTPOTrO B COOTBETCTBUM C
METOJUYECKUMHU peKOMEHAAIMsME K pabotam. HacrosTensHo pekoMeHayeTcs
TI0JTb30BATHCS MPU ITOCTAHOBKE IKCIIEPUMEHTOB, 00padOTKe IaHHBIX U 0(hOPMIIEHUN
OTYETOB COOCTBEHHBIM KOMITbIOTEPOM (HOYTOYKOM). Crielaim3npoBaHHOE
nporpaMMHoe odecrieueHre LD (cM MyHKT ) JiMIieH3upoBaHo st cryneHToB KOY.

CaMOCTOsI-
TenbHas paboTa

CaMOCTOSTEIIbHYIO IIPOPa0OTKY JIKLIMOHHOIO MaTepraa CielyeT HaulHaTh ¢ pa3dopa COOCTBEHHBIX
KOHCIIEKTOB, rpuberasi K nmomoiiy "DiekTporHoro yyeOnuka U@ KOVY'. YriayonénHoe mpoOHUKHOBEHHE B TEMY
JOCTUIAEeTCs My TEM JIOMOJIHUTEIBHOTO UCIONIB30BaHUsI KHUT U3 Habopa 'OcHoBHast utepatypa’ K marepuanam
JIeKUMH crieyeT oOpalaThCs B TeUSHHIE BCETO CEMECTpa, B YaCTHOCTH, TIPH ITOJTOTOBKE JOMAIIHUX 3aJaHIA K
MIPAKTHYECKUM 3aHATHAM 1 0(POPMIICHHH OTUYETOB IO (pu3nIecKoMy NMpakTHKyMy. [Ipu camoctosTensbHOM
pelIeHnH 3aJaHHBIX Ha JOM 3a7ad clieqyeT YETKO CliefoBaTh PEKOMEH/IOBAaHHBIM IPETIoaBaTesieM aJlrOpUTMaM
pelenus. B kauecTBe MOMOIIM MOTYT MCHOJBb30BAThCS MeToqUUecKkoe nocodre Hurmarymmna P.P. u gp. , kHuru
Uponosa N.E., ®upranra E.B. u3 nadopa 'OcHoBHas tuteparypa’, a Takxke "DieKTpoHHbIi yueOHuk P KOY'.

9K3aMCH

Bce sk3ameHaIoOHHbIe OMJIETHI COZIepKarT 110 [Ba BOIPOCA: OJIMH U3 KOTOPBIX OOJIbIIE KACAETCsl TEOPUH, a APYTroi
- akcriepumenTa. [1pu moaroroBke K "TeopeTuueckomy' BONPOCY MCHOIIb3YiiTe (B MOpsIKe yriryOaeHus 3HAHWI)
COOCTBEHHbBIE KOHCIIEKTHI JIEKIMH, 'D1eKTpoHHBIN yueOHuk P KPY', npyrue yueOHUKM U3 OCHOBHOTO U
JIOTIOJTHUTEJILHOTO CITKCKOB JIMTEPATypbl. EAMHCTBEHHBIN HaJEXHbIN CIIOCOO MOJTOTOBKY K
"IKCIepUMEHTATLHOMY" BOIIPOCY - CBOEBPEMEHHOE BBINIOJIHEHHE 3a1aHuii OOIero (hu3n4ecKoro mpakTUKyma.
Basxno, uto noArotoBka k 3amure pador O®PII - cymecTBeHHO YyIpOIIaeT TakkKe OCBOSHHUE TEOPETUIECKOTO
MaTepuana JJaHHOTO Kypca.

10. ITepeyens nH(OPMANMOHHBIX TEXHOJIOTHI, HCHOJIb3YeMbIX IPH OCYHIEeCTBJIEHUH 00pPa30BaTeJILHOr0 Mponecca
10 JUCIHILIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManHoOHHBIX CIPABOYHBIX
cucTeM (IIpH HEOOXO0JUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yeMBIX MTPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 TUCHUILIIHE
(Mozymo), BKJIIOYas epevYeHb MPOrpaMMHOr0 odecrieueH s ¥ MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM, IPEICTABIICH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTUIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHHYECKOM 0a3bl, HEOOX0JUMOIT /IJIsl 0CYIIeCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHAILINHE (MOIYJII0)

MaTepI/IaHI)HO-TGXHI/I‘ICCKOC obecrieueHre 06pa30BaTCHbHOI‘O nponecca 1no AMCuuIinHe (MOIly)'[lO) BKJIIOYAET B ce0s cileaymomue

KOMIIOHCHTHI:
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TomertieHus VTSt CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUICKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTr "VIHTepHeT" 1 oOecrieueHueM JOCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBarenbHylo cpeny KOV.

VuebHble ayAUTOPUH AJIsI KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOebio (CTOJIbI
U CTYJIbS1).

Kommnblotep 1 npuHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.

MynsTUMeaniHAS ayAUTOPHSI.

Crenuanu3upoBaHHas J1abopaTopusl.

12. CpeacrBa aganramuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUaomuxcs HHBAJIMI0B ¥ JIHIL ¢
OrpaHHYeHHBIMH BO3MOJKHOCTSIMHU 3/I0POBbSI

HpI/I HeO6XOIlI/IMOCTI/I B O6pa30BaTCHLHOM mpouecce MpUMEHAIOTCA CIICAYIONME METOAbl U TEXHOJIOIMH, 06)'[61"‘1&101].{1/16
BOCITPUATHE I/IHCI)OpMaI_[I/II/I O6y‘{a}OHlI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYEHHBIMU BO3MOKHOCTAMU 3JOPOBbA:

- CO3/]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIsl €0 BO3MOXKHOTO MPeo0pa30BaHusl B albTePHATHBHBIC
(opmbl, yIOOHBIE TSI PA3IMYHBIX MTOJIb30BATENEH;

- CO3/J]aHK1e KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMYHBIX BUAX Oe3 OTepU JAAHHBIX WU CTPYKTYPbI, PEIyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMUs TEKCTA U M300paKeHuit 6e3 oTepu KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIPABJICHHSI
KOHTEHTOM C KJIaBUATypBl;

- CO3J]aHKEe BO3MOKHOCTEH JUIs 00yUaloIMXCcsl BOCIPUHUMATh OJHY M TY %€ MH(OPMAIHIO U3 Pa3HbIX NCTOYHUKOB - HAIpUMep,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yaad HMH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAIIbHBIX JJAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMECHEHHNEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL Tiepeiavun I/IH(I)OpMaHI/II/I, OpraHu3alv pa3janvHbIX (I)OpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10merocsl C nIpenogaBarejieM, B TOM 4UCJIE BC6I/IHapOB, KOTOPBIE MOTYT OBITH
HCIOJIb30BAHbI JId TPOBEACHUA BUPTYAJIbHbIX JIeKHI/Iﬁ C BOBMOJKXHOCTBIO BSaHMOJ]eﬁCTBHH BCEX YYACTHUKOB JUCTAHINMOHHOT'O
O6y‘I€HI/IH, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIaAaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IpMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIU A OpraHnu3aliy (opM TEKYIIEero U MPoMekyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIaYn O6y‘~IaIOHII/IMC$[ HWHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMC)I(yTO‘{HOﬁ aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBJ'IeHHOfI MMPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MIPOJOJDKUTENILHOCTY CAA4HM 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- MIPOJOJDKUTENILHOCTH TTOJTOTOBKY 00YYaIOIIEerocsi K OTBETY Ha 3a4€Te WM 9K3aMeHe, IPOBOJMMOM B YCTHOH (popme, - He
6osiee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIIIEHUS] 00Y4aloLIerocst Ipy 3aliuTe KypcoBoil paboTHl - He OoJiee yeM Ha 15 MUHYT.
Iporpamma cocrasiieHa B cootBeTcTBuu ¢ TpedoBanusiMu PT'OC BO u yueOHbIM 1u1aHoM 110 Harpasienuio 28.03.01

"HaHOTEeXHOJIOTUH U MUKPOCHCTEMHAsI TEXHUKA" 1 Moo moarotoBku "CHHTE3 U ANArHOCTUKA HAHOMATEPHAJIOB,
KOMIIOHEHTHI MUKPO- ¥ HAHOJIEKTPOHHOU TEXHUKH .

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 o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

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: 25.03.2025). - 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: 25.03.2025). - 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: 25.03.2025). - Pexum nocryma: 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 obparuenust: 25.03.2025). -
Pexum goctyna: ojist aBTOpU3. MOJIb30BATENeH.

5. Casexpes, U. B. Kypc obmeii ¢pusmuku. B 3 Tomax. Tom 1. Mexanuka. MonexyssipHast (pusuka : yaeOHUK a71s1 By30B / U. B.
Cagenbes. - 20-e u31., crep. - Cankt-IlerepOypr : Jlans, 2025. - 436 c. - ISBN 978-5-507-52151-7. - Tekcr : 371€KTpOHHBIN //
Jlanb : anexTpoHHO-O6MGMOTEeYHas cuctema. - URL: https://e.Janbook.com/book/440105 (mata obparenus: 23.03.2025). -
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: 25.03.2025). - 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 obpamenus: 25.03.2025). - PexuM octyna: Juist aBTOpH3. TOJIb30BaTEIEH.

8. CageinbeB, 1. B. Kypc o6uieit ¢pusuku. B 3 romax. Tom 2. DieKTpruecTBO U MarHetu3M. Bonuel. ONTHKA : yU4eOHUK JUIs
By30B / 1. B. CaBenbe. - 18-e uzn., crep. - Cankrt-IletepOypr : Jlanb, 2024. - 500 c. - ISBN 978-5-507-51528-8. - Tekcr :
3JIeKTPOHHBIH // JIaHb : 351eKTpoHHO-OubmoTevHas cucrema. - URL: https://e.lanbook.com/book/422636 (nata oGpaiteHusi:
23.03.2025). - Pesxum mocTtyna: i1si aBTOpPH3. TIOJIb30BaTENEH.

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 obpammenus: 25.03.2025). - Pexum
JOCTYyIa: 1JIsl aBTOPU3. TOJIb30BaTENIEH.

10. Ky3uenos, C. W. ®usuka. BonnoBas ontrka. KBaHToBas nprpoaa u3mydeHrst. DIeMEHTH aTOMHOH U SAEPHOU (PU3HKH :
yue6noe nocodue / C.U. Ky3neuos, A.M. Jluzgep. - 3-e u3a., nepepad. u goi. - Mocksa : By3osckuit yue6nuk : UTHOPA-M,
2024. - 212 c. - ISBN 978-5-9558-0350-0. - Tekcr : anextponHsiid. - URL: https://znanium.com/catalog/product/2120774
(mara obparenus: 25.03.2025). - Pexum focTymna: 1o MoAIucKe.

11. 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 ¢pusnka. Pusmka teepioro tejna. Pu3rka aTOMHOTO fpa U 3JeMEHTapHbIX
yactul - 2022. - 384 c. - ISBN 978-5-8114-1211-2. - Tekcr : a51eKTpoHHBIH // JIaHb : 97IeKTPOHHO-0MOIOTEeYHas! CHCTEMA. -
URL: https://e.lanbook.com/book/210611 (nata obpamenust: 25.03.2025). - Pexxum gocryna: ajist aBTOpU3. MOJIb30BaTENEH.
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12. DnemeHTapHbIi yueOHUK (pr3uKy : yueOHOoe ocodue : B 3 Tomax / mox pepakuueit I'. C. Jlanncoepra. - 15-e usga., ucnp. -
Mocksa : PUBMATIIUT, 2021 - Tom 3 : Konebanus u BoHbl. OnTuka. AToMHas U sigepHas ¢usuka - 2021. - 664 c. - ISBN
978-5-9221-1591-9. - Tekcr : anexTpoHHsI // JIaHb : 35eKTpOHHO-OMOMOTEYHAs cucTeMa. - URL:
https://e.lanbook.com/book/185693 (nata o6pamenwus: 25.03.2025). - Pexum ocryna: Uist aBTOpH3. TOJIb30BATEIEH.

onoJHATEILHAS JUTEpPATypa:

1. @pum, C. 3. Kypc obmeit pusuku. B 3 tomax. Tom 1. duznveckre ocHOBB MexaHMKH. MonekyisipHas ¢usnka. Konebanus
Y BOJIHBI : y4eOHHK Juist By30B / C. D. Opun, A. B. Tumopesa. - 14-e u3n., crep. - Cankr-IletepOypr : Jlans, 2025. - 472 c. -
ISBN 978-5-507-50786-3. - Tekcr : anekTpoHHSI // JIaHb : a5ekTpoHHO-OMOMHMoTeYHast cuctemMa. - URL:
https://e.lanbook.com/book/463463 (nata obpamenus: 23.03.2025). - Pexxum jocTymna: Uist aBTOpH3. TOJIb30BATEIIEH.

2. CuByxuH, [I. B. O6mmii kypc ¢pusuk : yuebHoe nocodue : B 5 tomax / [I. B. CuByxuH. - 6-e u3., crepeot. - Mocksa :
OUBMATIINT, 2021 - Tom 2 : TepmoguiHamMuKa U MOJeKyJisipHas pusuka - 2021. - 544 c. - ISBN 978-5-9221-1514-8. -
Tekcr : anektponHbii // Jlanb : anekTpoHHO-OubIMOTeuHast cuctema. - URL: https://e.Janbook.com/book/185719 (aara
obpamenus: 25.03.2025). - Pexxum noctyna: [uist aBTOPU3. MOJIb30BATENCH.

3. JlozoBckuii, B. H. Kypc ¢usukn : yqe6nuk : B 2 Tomax / B. H. Jlo3oBckuid. - 6-e uzp.,ucnp. u gor. - Cankr-IlerepOypr :
Jlanb, 2022 - Tom 1. - 2022. - 576 c. - ISBN 978-5-8114-0286-1. - Tekcr : a1eKTpoHHbIH // JIaHb : 31eKTPOHHO-OMOIMOTEYHAS
cucteMa. - URL: https://e.lanbook.com/book/210284 (mata obpamenust: 25.03.2025). - Pexum nocryma: 1jis aBTOpu3.
M0JIb30BaTEJEN.

4. Jlozosckuid, B. H. Kypc ¢usmku : yue6nuk : B 2 Tomax / B. H. JIozoBckwid. - 6-e u3n.,uctp. u joi. - Cankt-IlerepOypr :
Jlanb, 2022. - Tom 2. - 2022. - 608 c. - ISBN 978-5-8114-0287-8. - Tekcr : anekTpoHHbI# // JIaHb : 3JIeKTPOHHO-OUOINOTEYHAS
cucrema. - URL: https://e.lanbook.com/book/210287 (nara obpamenus: 25.03.2025). - Pexxum foctyna: uist aBTOpH3.
HOJIb30BaTENEH.

5. Myxun, K. H. DxcniepumenTansHas siaepHas pusuka : ydeonuk : B 3 tomax / K. H. Myxun. - 7-e u3g, crep. -
Cankr-IletepOypr : Jlanp, 2022. - Tom 1 : ®dusuka aromuoro siapa - 2022. - 384 c. - ISBN 978-5-8114-0739-2. - Tekcr :
371eKTpOHHBIH // JlaHb : 351eKTpoHHO-OnbmmoTedHas cucrema. - URL: https://e.lanbook.com/book/210308 (nara obpartenusi:
25.03.2025). - Pexum gocryna: ajsi aBTOPU3. MOJIb30BaTENEN.

6. MyxuH, K. H. DxcrniepumenTanbHas siaepHas ¢gpusuka : yueOHuk : B 3 tomax / K. H. MyxuH. - 7-e u3n,., crep. -
Caunkr-IletepOypr : Jlanb, 2022. - Tom 2 : ®dusuka sepHbIX peakimi. - 2022. - 326 c. - ISBN 978-5-8114-0740-8. - Tekcr :
3JIeKTPOHHBIH // JlaHb : 351eKTpoHHO-OubIMoTedHas cucrema. - URL: https://e.lanbook.com/book/210311 (nata oGpainenusi:
25.03.2025). - Pesxum mocTtyna: i1si aBTOpPH3. TIOJIb30BaTENEH.

7. Kann, K. B. Kypc o6meii ¢usmku : yue6noe nocodue / K. b. Kann. - Mocksa : KYPC : UTHOPA-M, 2022. - 368 c. - ISBN
978-5-905554-47-6. - Tekcr : anextponHsii. - URL: https://znanium.com/catalog/product/1094750 (nata obparieHus:
25.03.2025). - PexuM gocTyna: Mo MOIIKCKE.

8. Bapcykos, O. A. OcHOBHI (pM3MKH aTOMHOTO siipa. SnepHsie TexHonornu : MoHorpacus / O. A. Bapcykos. - Mocksa :
OUBMATIINT, 2011. - 560 c. - ISBN 978-5-9221-1306-9. - Tekcr : neKTpoHHbIl // JIaHb : 371€KTPOHHO-OMOIMOTEUHAS
cucrema. - URL: https://e.lanbook.com/book/2722 (nata obpaienusi: 25.03.2025). - Pexum gocryna: ajst aBTopus.
MOJIb30BaTENIeH.

9. Kanmronos, 1. M. Benenue B pu3uky siapa u yacturl : yueOnuk / M. M. KanutoHos. - 4-e u3a. - Mocksa : DU3MATJIUT,
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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 o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2025

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.
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